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AHHOTaLII/ISI K JUCHUIIIIMHEC

Hazeanue oucuunnunsi

duzuka

Hanpaenenue (cneyuanvnocms)
nO020MOBKU

15.03.05 «KoHCTPYKTOPCKO-TEXHOJIIOTUYECKOE 00eCIeYeHHe MaIIHHOCTPOU-
TEJILHBIX TIPOU3BOICTBY

Hanpasnennocms (npo-
dunv/npozpamma/cneyuanuzay
us)

Texnomornu mu(ppOBOro MPOSKTUPOBAHUS U MTPOU3BOICTBA B MAIIMHOCTPOSHUHT

Mecmo oucuyunnumnst

O6s3atenbHas 9acth broka 1. JluctuminHer (MOTyITH )

Tpyooemkocmo (3.e. / uacwi)

10 3.e. / 360 wacos

Llenw uszyuenus oucyuniunsi

HeHBIO OCBOCHH OUCHUILNIMHBI ABJISACTCA O3HAKOMIICHHE CTYIACHTOB C OC-
HOBHBIMH 3aKOHaMH (1)I/I3I/IKI/I N BO3MOXHOCTSAMU HUX NPUMCHCHHA IIPU PCHIC-
HHH 3a7a4, BOGHHKAIOIIKUX B UX HOCJ'ICIIYIOH_[eﬁ HpO(l)CCCHOHaJII)HOI;'I ACATCIIb-
HOCTH.

Komnemenuyuu, popmupyemoie
6 pesyibmame 0ce0eHus Ouc-
UURTUHDL

OIIK-5. CrniocobeH HCIoNIb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, ICHCTBYIO-
IIME B MPOIECCE U3TOTOBJICHUS MAIIMHOCTPOUTEIBHBIX M3ACTHA TPEOyeMoro
Ka4ueCTBa, 3aIaHHOT'0 KOJIMYCCTBA IIPU HAMMCHBIINX 3aTpaTax O6IIICCTB€HHO-
ro TpyAa

Cooepircanue oucyunaunst (oc-
HOGHblE pazdesvl u memot)

Ou3nyeckue OCHOBBI MEXaHUKH, MEXaHHUUECKHUE KOJIeOaHUsI U BOJIHBI.
OCHOBBI MOJIEKYJISIPHOU (PU3UKH ¥ TEPMOAMHAMUKH.

DIEeKTpUYECTBO.

DNEeKTpPOMarHeTu3M.

DNEeKTPOMarHUTHHIE KOJIEOAHUS U BOJIHBI.

Ontuka. KBanToBast mpupoa u3mydeHusl.

DneMeHThl KBaHTOBOM (PU3MKK aTOMOB, MOJIEKYJ M TBEPIBIX TEIl.
DneMeHThl GU3UKH ATOMHOTO Spa U DJIEMEHTAPHBIX YaCTHII.

Dopma npomexncymounou am-
mecmayuu

Dk3ameH / 3a4er ¢ OLICHKOM




1.

He.ﬂl/l H 3aJa94 JMCHMIIJINHbI:

HCJIBIO npenoaaBanvs JUCHUILIMHBI ABJISACTCA O3HAKOMIICHHUE CTYACHTOB ¢ OCHOBHBIMH 3aKOHaMU
(bI/I3I/IKI/I U BO3MOXHOCTSAMHU HUX I[IPUMCHCHHA IIpU PCIICHHU 3a4a4, BO3HUKAKOIINUX B HX

nocnenyromeld npoecCHoOHAIbHON AeSTEIHHOCTH.

3agaum JUCLHUILINHGL:

- U3y4YEHHE 3aKOHOB OKPY’KAOILIEr0 MUPa B UX B3aUMOCBS3H;
- oBJaJieHHe (QyHJAMEHTAIbHBIMU IIPUHLIUIIAMUA U METOJAaMU PEIICHUS HayYHO-TEXHUUYECKUX 3a-
nad; - (GOpMUpOBAHHE HABBIKOB MO MPUMEHEHHIO MOJIOKEHUH (PyHIaMeHTaIbHON (HU3UKHU K Tpa-
MOTHOMY HAay4HOMY aHAJIU3y CUTYyalUil, ¢ KOTOPBIMH MH)KEHEPY NPUXOIUTCS CTAIKUBATHCA MPHU
CO3JIaHMH HOBOW TEXHUKH M HOBBIX TEXHOJIOTMH OCBOCHHE OCHOBHBIX (PM3NYECKUX TEOPUH, 1M03-
BOJISIIOIIMX ONUCATh SIBJICHUS B IIPUPOJE, U MPEICIIOB IPUMEHUMOCTH 3TUX TEOPUM IS PEILCHUS
COBPEMEHHBIX U NEPCIEKTUBHBIX TEXHOJIOIMUECKUX 3ajay;

- (OopMHpOBaHHUE y CTYJCHTOB OCHOB €CTECTBEHHOHAYYHOH KapTUHBI MUPA; O3HAKOMIICHHE CTY-
JICHTOB C UCTOPUEH M JIOTUKON pa3BUTHS (PU3UKH U OCHOBHBIX €€ OTKPBHITHH.

2. Ilnanupyemble pe3yJbTaThl 00yUeHHUsI

B pesynbraTe 0OCBOSHHSI TUCIMIUIMHEI Y CTYJCHTA JIO0JDKHBI OBITH COPMHUPOBAHEI

3HaHHH, npnoﬁpeTaeMble B X0€ 0CBOCHUSA JUCHUIIJINHBI

Ne 3HaHug
n/m 3
1. OCHOBHBIC ()U3HUYECKUE SIBJICHUS M OCHOBHBIE 3aKOHBI (DH3UKHU; TPAHUIIBI HX
MIPUMEHUMOCTH, IPUMEHEHUE 3aKOHOB B BAKHEUIIIUX MPAKTUYECKUX MMPUIIOKEHHUSX
2. OCHOBHBIC ()M3MYECKUE BEIUYHMHBI U (DU3MYECKHE KOHCTAHTBI, WX OIPEICICHHE,
CMBICJI, CITOCOOBI M €TUHUIIBI MX U3MepeHus; pyHaaMeHTanbHble PU3UUECKUE OTBITHI
U UX POJIb B Pa3BUTUU HAYKHU
3. Ha3HA4YCHHE U IPUHIUIIBI JIEHCTBUS BAXKHEUIINX (PU3UIECKUX TPUOOPOB.

YMeHHﬂ, npnoﬁpeTaeMble B X01€ 0OCBOCHUSA JUCHUIIJIHUHBI

H/J:ly Ymenust

1. OOBSICHUTh OCHOBHBIE HaOJr0/1aeMble PUPOIHBIE U TEXHOT€HHBIE SBICHUS U (D dek-
ThI C MO3UIMH (HYHAAMEHTATBHBIX (PU3MUECKUX B3aUMOCHCTBUI

2. yKa3aTbh, KaKHe€ 3aKOHBI ONUCHIBAIOT JAHHOE SIBIICHHE W YPPEKT

3. HCTOJIKOBBIBATh CMBICH (DU3MUECKUX BEIUYHMH U TOHATHIA; 3alIUCHIBATh YPABHEHUS /IS
¢u3nyeckux BenuuuH B cuctreme CU

4. paboTath ¢ npubopamMu 1 000pyI0OBaHHEM COBPEMEHHOHN (r3nUecKoil 1adbopatopun

S. UCIIOJIb30BaTh Pa3IMYHbIe METOJAUKH (PU3NUECKUX U3MEPEHUN U 00paboTKU SKCIepHU-
MEHTAJIbHBIX JaHHBIX

6. HCIOJIb30BAaTh METO/IbI aJIeKBATHOTO (PM3UYECKOT0 U MAaTEeMaTHYECKOTr0 MOJEIHPOBa-
HUS

HaBbIKl/l, ﬂpnoﬁpeTaeMble B X0/1€ OCBOCHUA JUCIHUIIJINHBI

lij‘il HaBbikn

1. HaBBIKM WCIOJIb30BAaHUS OCHOBHBIX OOMIC(U3NUECKUX 3aKOHOB M MPUHIIUIIOB B BaX-
HEWIIUX MPAKTHYECKUX MPUIIOKEHUAX

2. OCHOBHBIMH METOJIaMU (PU3HKO-MATEMAaTHYECKOTO aHajlu3a JJisi PEIICHUS] €CTECTBEH-

HOHAY4YHBIX 3aaa4




3. HaBBIKAMH TPABWIIBHOM IKCIUTyaTallil OCHOBHBIX MPUOOPOB U 00OPYIOBaHUS COBpeE-
MEHHOU (hM3UYECKON JTabopaTopun

4. METOJIMKON 00paOOTKU U MHTEPIIPETUPOBAHUSI PE3YIHTATOB SKCIIEPUMEHTA

S. MeToAaMu (PU3NIECKOTO MOJICIIUPOBAHUS B MHKEHEPHOM MTPAKTHUKE

Komnereniun, npuodperaemMbie B X0/1€e 0CBOEHHSI TUCITUNIMHBI

KoMmnerennuun HNupnkatopsl 3HaHnua Ymenust HaBbiku
OIIK-5. Crnocoben wuc- | OIIK-5.1. 3HaTh: 3aKOHBI €CTECTBEH-
1,2,3 1,2,3,6 1,2,4,5
[I0JIL30BaTh OCHOBHLIE | HBIX HAYK
3aKOHOMEpHOCTH, Jek- | OIIK-5.2. YMmeTh: mnpuMmeHATh ecTe-
CTB he B IMPOLIECCE | CTBEHHOHAYYHBIE 3aKOHBI I o0ecIie-
yromt pol v A r 123 (12,3456 1,23,45
HM3TOTOBJICHUS MAIIWHO- | YeHHS 3aJaHHOr0 KayecTBa U3ACIUi U
CTPOUTENbHBIX W3JETHUIl | MPOU3BOAUTEIHLHOCTH
TpeOyeMoro KaudecTBa
peby > | OIIK-5.3. Bnanmers: HaBBIKaMHU TNpU-
3a71aHHOTO - KOJIMHECTBA MEHEHHUSI OCHOBHBIX 3aKOHOMEPHOCTENR
MpU HAWMEHBIIUX 3a- P 1,2,3 12,3456 1,2,3,45
MpU pacyeTax W B MPOIECCE H3rOTOB-
TpaTax OOIIECTBEHHOTO .
pyma JICHUS U3ICITUHA MallTMHOCTPOCHUS

3. Mecto nucuumjinHbl B cTpyktype OOII:

JlucuumiuHa OTHOCUTCA K 00s13aTeNbHOM yacT bioka 1 «/{ucuurnianasl (MOIyIIN)».

Jucnunnuna uzydaercs Ha 1 kypce B 1 u 2 cemecTtpax.

W3ydeHne AUCUMILTMHBI 0a3upyeTcs Ha 3HAHUSIX, YMEHUSAX M HaBbIKAX, MOJTYYEHHBIX IIPH OCBOE-

HUU JUCIUIUIMH (Moynei): dusnuka, MaTtematuka, XuMus.

[lepeuens mociaenyrOMMUX AUCUUIUINH (MOIyNel), ANl KOTOPHIX HEOOXOIUMBI 3HAHUS, YMEHUS

U HaBBIKHM, (OpMHUpYEMBbIE AAHHOM y4yeOHOH nucuuiuinHON (MonyneM): Teopernyeckass MeXaHUKa,

ComnpoTuBieHHE MaTEpUAIOB, TEXHOJOTHUsI KOHCTPYKLHMOHHBIX MaTepHasloB, Teopus MEeXaHU3MOB U
MaiuH, MatepuanoBeieHre, DIEKTPOTEXHUKA U AJIEKTPOHHKA, be30macHOCTh JKU3HEAEATEIIbHOCTH.

4. CTpyKTypa u coep:kaHue THCHUIIIHHbI
4.1. CTpyKTypa IMCUHUILIMH

2 Pacnpenesienune Tpya10eMKOCTH pa3-
Paszgen nucuunnHbI. S 5 =9 .
N S 2| E nesa (B yacax) mo BuaaM y4eOHoii
Ne ®opma NPoOMeKYTOUHOM a2l 3 260ThI Copnep:xaHue caMoOCTOSI-
n/n aTTecrauuu °al 2 P TeJbHOW PadoThl
(o cemecTpam) SE|© KO axTHAA CPC
/M JIK np a6 KUA
1 2 3 4 5 6 7 8 9 10
1. | ®usnyeckne OCHOBHI Mexa- | 59 1 3 1 1 54 [1-5] KOHCIIEKTUPOBAHHUE
HUKH JIeKIU#, MOATOTOBKA K BbI-
MOJHEHUIO M 3alure J1abo-
patopHOii paboTer Ne 1,
MOJrOTOBKA K KOJUIOKBHYMY
Nel
[6] moaroToBKa K mpaxTHUe-
CKHM 3aHATHSIM
2. | Mexanunyeckue KojicOaHUs. 38 1 1 2 1 34 [1-5] KOHCTIEKTUPOBaHUE
JICKIIUHA, TIOJTOTOBKA K BBI-
MMOJTHCHHUIO U 3aluTe Jiabo-
paropHOii paboTel Ne 2,
MMOJITOTOBKA K KOJUIOKBUYMY
Nel
[6] moaroroBka Kk mpaktuye-
CKUM 3aHSTHSIM
3. | OcHOBHI crieIHaNbHOM TEO- 22 1 1 1 - 20 [1-5] KOHCIICKTUPOBAHUE
PHH OTHOCHUTEIBHOCTH. JICKIIMIA, MOATOTOBKA K KOJI-




nokBuymy Ne 1
[6] moaroToBka k mpakTHye-
CKHM 3aHSITHIM

MonekynsapHas Qu3UKa Hu
TEepMOJMHAMUKA.

44

39

[1-5] KOHCIIEKTHPOBAHHUE
JIEKIMH, MOATOTOBKA K BBI-
MOJIHEHUIO M 3allUTe J1abo-
patopueix pabdor Ne 3, 4;
MOJArOTOBKA K KOJUIOKBHYMY
Ne 2

[6] momroroBka k mpaxTH-
YECKUM 3aHITHIM

OnexTpuyeckoe Ioje B Ba-
KyyMe. DJIEeKTPHUIECKOe I0-
e B BemiectBe. IlocTosH-
HBIN AJIEKTPUUECKUH TOK.

44

40

[1-5] xoHcmekTHpOBaHHUE
JIKIU#, MOATOTOBKA K BbI-
MOJIHEHHIO W 3amuTe J1abo-
paropHBIX pabdot Ne 5, 6

[6] moaroToBka Kk mpakTuie-
CKUM 3aHSITHSIM,

DK3aMeH

0,4

8,6

[1-6] Dx3amen mpHHAMAETCsE
[0 TEOPETHUECKOMY M TIpaK-
THYECKOMY MaTepuainy 1-ro
cemectpa (1. 1-5)

HUtoro 3a 1 cemectp:

216

10

0,4

193,6

MarnutHoe mone. MarHut-
HblE CBOWCTBa BEIIECTBA.
IlepemenHoe  ayekTpoMar-
HUTHOE II0J€. YpaBHEHUS
MakcBemna sl 3JI€KTPO-
MArHuTHOI'O I10JIA.

48

43

[1-5] KOHCIIEKTUPOBAHHUE
JICKIIUM, TOJATOTOBKA K BBI-
NOJIHEHHUIO M 3auure J1abo-
patopueix pabor Ne 5, 6;
MOJTOTOBKA K KOJUIOKBHYMY
Ne 3

[6] moaroToBKa K mpaxkTHye-
CKHUM 3aHSTHSIM

ONeKTpOMarHuTHeIE  KoJle-
GaHMsI ¥ BOJIHBL.

31

26

[1-5] KOHCIIEKTUPOBaHHE
JICKITUM, TOJTOTOBKA K BBI-
HOJIHEHHUIO U 3amure jabo-
patopHeix pabor Ne 7, 8;
MOATOTOBKA K KOJJIOKBHYMY
Ne 4

[6] momroroBka k mpakTHC-
KUM 3aHATHAM

Boanosas onrrka

34

0,5

30,5

[1-5] KOHCIEKTUPOBAHHE
JIEKIMH, TOATOTOBKAa K BHI-
MOJTHEHUIO W 3ammuTe Jabo-
patopubeix pabor Ne 9, 10;
MOATOTOBKA K KOJUIOKBHYMY
Ne 4

[6] momroroBka k mpakTHC-
KUM 3aHATHAM

KBaHTOBBIE CBOMCTBa 3JCK-
TPOMAarHUTHOTO U3TYYCHHS

25

0,5

22,5

[1-5] KOHCIEKTUPOBAHHE
JICKIIUM, TIOJTOTOBKA K BBI-
MOJIHEHUIO W 3ammuTe jabo-
patopHOii paboTer Ne 11;
MOJI'OTOBKA K KOJUIOKBHYMY
Ne 4

[6] moaroroBka k mpakTHC-
KUM 3aHATHAM

10.

OJeMeHTHl KBaHTOBOW (H-
3MKH aTOMOB, MOJIEKYJ U
TBEPJIBIX TEI

26

0,5

23,5

[1-5] xoHcmekTHpOBaHHUE
JIeKIUH, MOATOTOBKA K BbI-
MOJHEHUIO M 3aliuTe Jabo-
paropHoii paboTsr Ne 12

[6] moaroroBka k mpakTHC-
KUM 3aHATHAM

11.

OneMmeHTH GU3UKH sAOpa U
AJIEMEHTAPHBIX YaCTHI]

14

0,5

12,5

[1-5] KOHCIIEKTUPOBaHHUE
JIEKITUIA
[6] momroroBka k mpakTHC-




KUM 3aHSTHSIM
3a4er ¢ OLEHKOM 2 - - - 0,4 1,6 [1-6] 3auer BhICTaBIsCTCS
10 COBOKYITHOCTH Pe3yibTa-
TOB TEKYILIEr0 KOHTPOJLI
ycneBaemocTH (1.6-11)
Hroro 3a 2 cemecTp: 180 2 8 4 8 0,4 159,6
Uroro: 39% | 1-2 | 18 12 12 0,8 219,2

4.2. Conep:xaHue pa3ejioB Kypca u popMuUpyeMbIX B HUX KOMIIeTeHIMii

Koabl kom- ®DopmMa TeKylIero
Ne Pasnen NeTeHUMH M | 3yanus Ymenus HaBbiku KOHTPOJIsA
n/n JUCIHMILTHHBI MH/HKATOPOB
1 dusnyeckrie OCHOBLEI MEXaHHU- OIIK 5 1,2,3 1,2,3,4,5,6 1,2,34,5 3amuTa 1abopa-
KH OIK 5.1, TOPHBIX paboT
OIIK 5.2, Pabora Ha pakTu-
YECKUX 3aHATHIX:
OIK 5.3 (hpoHTaTHHBII
OIIPOC MO PEIICHUIO
JIOMAIHUX 3a1a4.
KoncnexktupoBanue
JIEKITAN.
Komnoxksaym Ne 1.
2 MexaHudeckue KojaeOaHusl. OIIK 5 1,2,3 1,2,3,4,5,6 1,2,3,4,5 3amuTa 1abopa-
OIIK 5.1, TOPHBIX PaboT
OIIK 5.2, Pabora Ha mpakTu-
YECKUX 3aHATHIX:
OIK 5.3 (hpoHTaTHHBII
OIIPOC MO PEIICHUIO
JIOMAIITHUX 3a/1a4.
KoncnexktupoBanue
JICKITAN.
Komnoksaym Ne 1.
3 OCHOBBI CHENUATBLHON TEOpUH OIIK 5 1,2,3 1,2,3,4,5,6 1,2,3,4,5 Pabota Ha npaktu-
OTHOCHUTEITLHOCTH. OIIK 5.1, YECKUX 3aHIATHIX:
OIIK 5.2, (bpoHTaNBHBIH
OMPOC TI0 PEIICHUIO
OIK 5.3 JOMalIHUX 3a7a4.
KoncnexkrupoBanne
JIEKLIUH.
Komnoksaym Ne 1.
4 MorekynsipHast Gu3uka u Tep- OIIK 5 1,2,3 1,2,3,4,5,6 1,2,3,4,5 3aruTa abopa-
MOJIMHAMHKA. OIIK 5.1, TOPHBIX PaboT
OIIK 5.2, Pabora Ha npakTu-
YECKUX 3aHATHIX:
OIIK 5.3 (hpoHTaTHHBII
OMPOC TI0 PEIICHUIO
JOMAITHUX 3a1a4.
KoncnexrtupoBanue
JICKITAH.
KomnoxBaym Ne 2.
5 DNEeKTPUYECKOE TOJIC B BaKyy- OIIK 5 1,2,3 1,2,3,4,5,6 1,2,3,4,5 3ammra 1adbopa-
Me. DJEeKTpHYecKoe IIoJie B OIIK 5.1, TOPHBIX PadOT
BemecTBe. [locTOSHHBIN 3Jek- OTIK 5.2, Pabora Ha npakTu-
TPHYCCKHUIA TOK. YECKHUX 3aHATUIX:
OIIK 5.3 (poHTaTBHBIH
OIPOC TIO PEIICHUIO
JIOMAIITHUX 3a/1a4.
KoncnexrtupoBanue
JICKITAMH.
6 MarnutHoe noJsie. MarHuTHble OIIK 5 1,2,3 1,2,3,4,5,6 1,2,3,4,5 3amura 1adbopa-
cBoiicTBa BemiecTBa. [lepeMen- OIIK 5.1, TOPHBIX PadboOT
HOE 3JICKTPOMArHHUTHOE IIOJIE. Pabora Ha pakTH-




VYpasHenuss Maxkcsesia st OIIK 5.2, YECKUX 3aHATUAX:
AIIEKTPOMArHUTHOT'O MOJISL. OIIK 5.3 (bpoHTATBHBIH
OIIPOC MO PEIICHUIO
JIOMAIITHUX 3a/1a4.
KoncnextupoBanue
JIEKIIUH.
Komnoksaym Ne 3.
7 DNeKTPOMAarHuTHBIE — KoJeOa- OIIK 5 1,2,3 1,2,3,4,5,6 1,2,34,5 3armuTa adbopa-
HUSI ¥ BOJTHBI. OIIK 5.1, TOPHBIX PaboT
OTIK 5.2, Pabota Ha npaktu-
YECKHX 3aHITUAX:
OIIK 5.3 (poHTaANTBHBIH
OIIPOC MO PEIICHUIO
JIOMAIIHUX 33]1ay.
KoncnektupoBanue
JIEKIIUH.
Komnoxsaym Ne 4.
8 BosoBas ontuka OIIK 5 1,2,3, 1,2,3,4,5,6 1,2,3,4,5 3ammra nmabopa-
OIIK 5.1, TOPHBIX PaboOT
OIIK 5.2, Pabota Ha npaktu-
YECKHX 3aHITUAK:
OIIK 5.3 (bpoHTaTBHBIH
OIIPOC MO PEIICHUIO
JIOMAIITHUX 33/1a4.
KoncnexkrupoBatnue
JIEKIIUH.
Komnoksaym Ne 4.
9 KBaHToBBIE CBOWMCTBA  DIEK- OIIK 5 1,2,3 1,2,3,4,5,6 1,2,3,4,5 3amuta 1abopa-
TPOMArHUTHOTO U3JTYUCHUS OIIK 5.1, TOPHBIX PabOT
OIIK 5.2, Pabota Ha npaktu-
YECKUX 3aHATHUSIX:
OIIK 5.3 (hpoHTaTHHBII
OTIPOC MO PEIICHUIO
JIOMAIITHUX 33/1a4.
KoncnexkrupoBatue
JIEKLIUH.
Komnoksaym Ne 4.
10 | DneMeHTH KBaHTOBOW (hHU3HUKH OIIK 5 1,2,3 1,2,3,4,5,6 1,2,3,4,5 3ammra nmabopa-
aTOMOB, MOJICKYJI M TBEPbIX OIIK 5.1, TOPHBIX PaboT
Teln OIIK 5.2, Pabota Ha npaktu-
YECKHX 3aHITUAK:
OIK 5.3 (bpoHTaNBHBIH
OIIPOC MO PEIICHUIO
JIOMAIHUX 33/1a4.
Koncnexkruposanne
JIEKLIUH.
11 | DOnemeHTsl (GU3HKK sApa H OIIK 5 1,2,3 1,2,3,45,6 1,2,3,45 Pabota Ha npakTu-
JJIEMEHTAPHBIX YACTHIL OIIK 5.1, YECKUX 3aHATHUSIX:
OIK 5.2, (hpoHTaTHHBII
OIIPOC MO PEIICHUIO
OIIK 5.3 JTOMAIIIHUX 3a/1a4.
KoncnexrtupoBanue
JIEKITUH.
4.3. HaumeHOBaHUE TeM JIEKIM, UX Co/iep:KaHNe M 00beM B Yacax
Ne Ne paznena HaumeHoBaHue JeKUMi Tpynoem-
n/m | ANCIUIIMHBI KOCTb (4ac)
1. 1 Beenenue. [Ipenqmer pu3nku U CBS3b € IPYTUMH HAYKaMu 0,5
2. 1 Kunemaruka ToUku 1 TBEPJIOTO TeNa 0,5
3. 1 JluHaMuKa MaTepruantbHON TOUKH. 0,5
4, 1 JunamMuka TBepaoro tena 0,5
5. 1 Pabota, MOTITHOCTE, SHEPTHSL. 1




6. 1 3aKOHBI COXPAHEHNS SHEPIHH U MMITYJIbCa -
7. 2 TapMOHHYECKHE KOIeOaHHUSI 0,25
8. 2 CroxeHue rapMOHMUYECKHX KoeOaHni 0,25
9. 2 CB00OOIHBIE 3aTyXaIOIINE KOJICOaHNUSI. 0,25
10. 2 BriHyxaeHHbIe KoeOaHus1. Pe3oHaHc. 0,25
11. 3 ITpeo6pa3oBanus ["anunes. Mexannueckuii IpUHLIUI OTHOCUTEIBHOCTH. 0,5
12. 3 IMocTynatel crienuaibHONW TEOPUH OTHOCUTENbHOCTH DiiHITelHa. [Ipeod- | 0,5
pasoBanus JlopeHna u caeaCcTBUS U3 HUX.
13. 3 PenstuBucTCKast AMHaAMHUKa .
14. 4 Monekymsipaast husuka 0,5
15. 4 Kuneruueckast Teopusi ra3oB, sIBJICHHS [IEPEHOCA. 0,25
16. 4 OCHOBBI TEPMOIUHAMHUKH 0,25
17. 5 OCHOBHBIE 3aKOHBI U OJOKEHUS SJIEKTPOCTATUKH. 0,5
18. 5 DJIEKTPUUYECKOE TOJIE B BEIICCTBE 0,25
19. 5 Cuia ¥ INIOTHOCTh 3JCKTPUYECKOI0 TOKA. Y PaBHEHUE HEIIPEPHIBHOCTH. 0,25
20. 5 KBazucranuoHapHblii anekTpudeckuii Tok. CTOpOHHUE CHIIBI | 3.]1.C. -
21. 5 3akonpl Oma u [[xoynsa-Jleana B auddepeHmansHOl U HHTETPATbHOM 1
¢dopmax. MOIIHOCTh TOKA.
22. 6 MarHuTHOE 1oJIie U ero Xxapakrepuctuku. 3akod buo — CaBapa — Jlamnaca. 0,5
23. 6 IToTox BekTOpa MarHuTHOM MHAYKUuHU. Teopema ['aycca [uid MarHUTHOTO 0,25
oJIsA, B TOM uuclie B tuddepeHnmanbHon Gopme.
24, 6 MarHuTHbIE MOMEHTBI 3JICKTPOHOB M aTOMOB. MarHUTHOE TIOJie B Bellle- 0,25
CTBe.
25. 6 DNeKTpOMarHuTHAs WHIYKITHUS. 0,5
26. 6 Cucrema ypaBHeHHiT MakcBeJuia. 0,5
217. 7 DJeKTpOMarHuTHbIC KoJeOaHHUs. -
28. 7 OneKTpoMarHuTHHIE BOJTHBI 2
29. 8 Nnrepdepenitus ceTa. 0,5
30. 8 Jubpakius cBera. 0,25
3L 8 B3anMo/ieiicTBrE AIEKTPOMAarHUTHBIX BOJIH C BEIIECTBOM 0,25
32. 9 KBaHTOBBIE CBOICTBA AIIEKTPOMATHUTHOTO H3ITYYEHHSI. 0,5
33. 9 TermioBoe U3JIydeHueE. 0,5
34. 9 dotoaddexr u apdexr KommnroHa. -
35. 10 I'nunotesa u popmyna ae bpoitis. CooTHOLIEHNE HEONIPEAETEHHOCTEH 0,25
36. 10 BosinoBas ¢pyHKIuMS 1 €€ CTATUCTUYECKUN CMBICI. 0,25
37. 10 Oormiee ypasuenue lIpeaunrepa. 0,25
38. 10 Craumonapnoe cocrosiuue. Y paHenue lIpenunrepa st CTalmOHAPHBIX 0,25
COCTOSIHUIA.
39. 11 SInepHbIe CHIIBL. 0,25
40, 11 OCHOBHBIE CBEJICHUSI O SIICPHON JHEPreTHKE. 0,25
41. 11 DJeMeHTapHbIC YaCTHIIBL: PYHIaMEHTAIbHBIC B3aMOJICHCTBUSI. 0,25
42. 1 Knaccudukanms 3neMeHTapHBIX YaCTHII. 0,25
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4.4. HanMeHoBaHMe TeM NPAKTHYECKUX 3aAHATHII, UX COAePKaHNE U 00bEeM B Yacax
No Ne paznena Tpynoem-
n/ MCIHILTHHBI HaumenoBaHue NMPAKTUYECKHUX pa60T KOCTh (‘-IaC)
1. 1 KunemaTuka noctynarenbHOTO JBHKEHUS 0,1
2. 1 Kunematuka BpamaTenbHOro ABM>KeHUS. CBA3b JIMHEHHBIX 0,1
XapaKTEPUCTUK JIBUKEHUS C YTIIOBBIMH.
3. 1 JluHaMuKa MocTynaTesbHOrO IBUKEHUS. 0,2
4. 1 Pa6ora u sHeprus. 3aKoHbI COXpaHEHMUSI. 0,2
5. 1 OCHOBHO¥ 3aKOH JUHAMUKH BPAIATEIHLHOTO JIBIKCHHS. 0,2
6. 1 3aK0H COXpaHEeHHs] MOMEHTa UMITYJIbCA. 0,1




7. 1 Pabota u sHEprus npu BpanaTeIbHOM JTBHKCHUH 0,1

8. 2 MexaHuueckue KoJeOaHus 2

9. 3 OCHOBBI CTIEIMATBHOMN TEOPHH OTHOCUTEIIBHOCTH. 1

10. 4 WneanpHblil ra3. YpaBHEHUE COCTOSHUS HICATBHOTO Ta3a. 1
H3onporiecchl

11. 4 OcHoBBI TepMOAMHAMUKH. TermoeMKocTh. [lepBoe Havaiio 0,5
TEPMOIUHAMUKHU

12. 4 Outponus. Bropoe Hauano tepmoauHamuku. [uxi KapHo. 0,5

13. 5 DJIeKTPOCTaTHKA. 1

14. 5 ITOCTOSIHHBIH 3JEKTPUUCCKUI TOK. 3aKOHBI TOCTOSIHHOTO 1
TOKA.

15. 6 MarHuTHOE 10JIe MOCTOSTHHOTO TOoKa. [IpuMeHeHne 3aKoHa 0,2
buo-CaBapa-Jlamnaca k pacueTy MarHUTHBIX IOJIEH.

16. 6 3akoH Ammnepa. PaboTa mo nepemernieHuto NpoBOIHUKA U 0,2
KOHTYpa C TOKOM B MarHUTHOM TIOJI€.

17. 6 Cuua Jlopenna. J[BrmkeHue 3apspKCeHHBIX YaCcTHI] B Mar- 0,2
HUTHOM IIOJIC.

18. 6 SIBJieHUE AIIEKTPOMArHUTHON MHAYKIUU. 3akoH Dapanes- 0,2
Jlenna

19. 6 SIBneHune caMOMHIYKIIMK U B3aUMOWHIYKIUH. 0,2

20. 7 DNEeKTPOMAarHUTHBIE KOJICOAHMUS U BOJTHBI. 1

21. 8 WnTtepdepennus creta. Y Ca0BUS MAKCUMYMOB U MUHU- 0,25
MyMOB nipu unTepdepeniiuu. UurepdepeHius B TOHKUX
rienkax. Koubiia HeroroHa.

22. 8 Hudpakuus cera. Judpaxims Openens. Audpakuums 0,25
®payHrodepa Ha HIETH U Ha PEIIETKE.

23. 9 3akoHbI TeroBOro uanyueHus. @opmyia Penes-/xunca. 0,5
®opmyna [Inanka. YpaBHeHne DUHINTENHA [UIs1 BHEILIHETO
botordpdexra. Dpdext Komnrona.

24. 10 I'umore3a u popmyna ne-bpoiins. CooTHOIICHHE HEoTpe- 0,1
JEJICHHOCTEM.

25. 10 CobcrBennas BonmHoBas ¢pynkuus penuarepa. AToM Bo- 0,2
JI0pOJia B KBAHTOBOW MEXaHHKE.

26. 10 TynnensHbIl 3 Pexr. Koapdunuent npospaynoctu nps- 0,2
MOYTOJIBHOTO MOTEHIIMATLHOTO Oapbepa.

27. 11 DHeprus CBs3M siapa. PaqnoakTHBHOCTG. 0,5
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4.5. HaumeHoBaHue TeM JIA00PATOPHBIX padoT, HX cofepkaHue H 00beM B Yacax

ry‘i nﬂ‘ilf:;if::il HaumeHoBaHue J1a00paTOPHBIX PadoT KTOEi’E(zzl:é)

L 1 [IpoBepka OCHOBHOTO 3aKOHA TUHAMHUKHU BPAIIATEIILHOTO 1
JTBUKCHHUSI.

2. 2 Omnpenenenre MOMEHTa HHEPIIUHU C MTOMOIIBI0 MasTHUKA 1
Makcgsemia.

3. 4 Omnpenenenue noka3atens aarnadaTel BO3IyXa METOJOM -
Knemana-/Iezopma.

4. 4 Omnpenenenue yaenbHON TETIOEMKOCTH METAIIJIOB METO- 2
JIOM OXJIQXKJICHUSI.

5. 5 Omnpenenenre OTHOCUTENEHOM TUAIEKTPUIECKON TTPOHU- -
1IaEMOCTH MaTEepPHAIOB.




6. 5,7 N3ydeHne 1ienu mepeMeHHOro ToKa. -

7. 6 OmnpeneneHne yaenbHOTO 3apsa 3JACKTPOHA METOIOM 2
MarHeTpoHa.

8. 7 W3yyeHune CloKeHHs TapMOHUYECKUX KOJIeOaHUH. 2

9. 8 W3yueHue sBICHUS HHTEPPEPCHIIUH CBETA B TOHKUX TUICH- 1
Kax Ha nmpumepe koJjen HeroToHa.

10. 8 Wzyuenue siBnenus noisipuszanuu ceera. [IpoBepka 3akoHa 1
Mamntoca.

11. 9 N3ydenne 3akoHOB BHENIHETo (oTodddekra. 1

12. 10 HccnenoBanue TeMepaTypHOi 3aBUCHMOCTH COIIPOTHB- 1
JICHUS] METaJlJIa U MOJYIPOBOAHUKA.

Bcero 12

5. OIIeHO‘leIe MaTepuaJibl 1JisI TEKYHIEro KOHTPOJIA YCII€EBA€EMOCTH U l'IpOMe)KyTO'{HOﬁ aTTe-
CTallM1 110 JUCIIUIIJINHE.

J1J1s1 KOHTPOJISL PE3YJIbTATOB OCBOCHHS JUCIUTUIMHBI TIPOBOISTCS :

— KOJUTOKBUYMBI;

— 3amuTa JabopaTopHBIX padoT;

— paboTa Ha MPAKTUYECKUX 3aHITHSIX: (PPOHTAIBHBIN OMPOC O PEIICHUIO JOMAIITHUX 3a/1a4;

— KOHCIIEKTUPOBAHHE JICKIIUH.

[Tpumeuanue: OnieHOYHBIE CpeCTBA (BOMPOCH JJIS MIPOBECHUS KOJUIOKBUYMOB, JK3aMEHA, 3a-
4era v Jp.) MPUBEIICHBI B IPUIIOKEHUH K paboueii mporpaMme JUCIUTUIAHBL

[TpomMexyTodHast aTTeCTAlUS 10 UTOTaM OCBOSHUS TUCITUTUTHHEIL:

1 cemecTp — dK3aMeH;

2 CeMeCTp —. 3a4eT C OICHKOM

6. YueOHO-MeTOaMYecKOe M HHPOPMALMOHHOE o00ecniedeHne TUCIUIIHHBI:
a) OCHOBHasI JIUTEPATypa

1. E. U. ImutpueBa. ®uzuka [DneKTpoHHbIH pecypc] : yueOHoe mocobue / E. U. [Imutpuena. — 2-
e u3ll. — DnekTpoH. TekcroBele nanHble. — CaparoB: A [lu Op Menua, 2019. — 143 ¢. — 978-
5-4486-0445-4. — Pexxwum noctyna: http://www.iprbookshop.ru/79822.html

2. C. U. Ky3nenos. Kypc nexnuit no ¢pusuke. Dnekrpocratuka. [[ocTOSHHBIN TOK. DleKTpoMarHe-
ti3M. Konebanust u BOHBI [DIEKTpOHHBIN pecypc] : yueoHoe mocodue / C. . Kysuenos, JI. U.
Cemxkuna, K. . Porozun. — OnektpoH. TekcroBble nanHbie. — Tomck: ToMckuii monurexHuye-
ckuit ymmBepcuter, 2016. — 290 c. — 978-5-4387-0562-8. — Pexum nocryma:
http://www.iprbookshop.ru/55192.htmi

0) 10MOJIHUTEIbHASA JINTEpaTypa

3. U. U. TamnsikoBa-bymkepnu. @usnka. Yacte 1. Mexanuka. MonekynsgpHas (pu3nka ¥ TepMO-
JUHAMHKA. DJIEKTPUYECTBO U MarHeTu3M [DNeKTpoHHBIN pecypce] : yuebnuk / U. Y. TamusikoBa-
BymikeBny. — Dnektpon. TekctoBbie manHbie. — MuHck: Boiiiiias mkomna, 2014. — 304 ¢. —
978-985-06-2505-2. — Pexwum goctyna: http://www.iprbookshop.ru/35562.html

4. U. . TanubikoBa-bymkeBud. @usuka. Yacts 2. Ontuka. KBanrosas ¢usuka. Ctpoenue u du-
3WYeCKUe CBOMCTBA BellecTBa [DnekTpoHHbIN pecype] : yueoHuk / M. U. TanutsikoBa-byiikesuy.
— DnexTpoH. TekcToBbie faHHBIe. — MuHCK: Bpimmitmas mkoma, 2014. — 232 ¢. — 978-985-06-
2506-9. — Pexum nocrtyma: http://www.iprbookshop.ru/35563.html

5. Tpodumonra T. U. Kypc ¢usuxu : yueo. [Tocodbue ans By3oB / Tpopumosa T. U. — 12-e m3x.,
crep. — M.: Akagemust, 2006. — 557 c.

DK3eMIuTsIphI Beero: 96



http://www.iprbookshop.ru/79822.html
http://www.iprbookshop.ru/55192.html
http://www.iprbookshop.ru/35562.html
http://www.iprbookshop.ru/35563.html
http://94.181.117.43/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG&Z21ID&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A%3D&S21STR=%D0%A2%D1%80%D0%BE%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B0%2C%20%D0%A2.%20%D0%98

6. Bonbkenmreitn B. C. CoopHUK 3a7a4 Mo 001eMy Kypcy GHU3UKH : IS CTYJIEHTOB TEXHUIECKUX
By30B / B. C. Bompkenmreiin. — 3-¢ u3a., ucnp. WU pon. — Cankr-IlerepOypr : KHmkHBIIH Mup,
2005. — 328 c.

DK3eMIuIsIphl Bcero: 504

B) METOANYIECCKUE YKasaHUsA

1.

2.

3.

10.

11.

12.

N3ydenne nBKeHUS MasTHUKA MakcBemia. Yd.-MeTO/I. TOcoOue 1o AUCHUIUIHHE «DU3nKay /
coct. B.Ban. Co6ones, E.A. Aatonos. — Mkesck: VxkI'TVY, 2018. (OYMK]I)

[IpoBepka OCHOBHOTO 3aKOHA JMHAMUKH BPAIIATEILHOTO IBIKEHUS. ¥Y4.-METO. MOCOOHeE. IO
mucnuiunae «Pusuka» / coct. JILE. Mopo3zosa. — Mikesck: VI TY, 2018. (93YMK]I)
OrmpezenieHue yAeIbHOW TEINIOEMKOCTH METaVIOB METOJOM OXJIAXKJEHHUS. YU.-METOJ. IMOCO-
oue. no mucuumuinHe «®Pusukay / coct. B.Ban. Cobones, E.A. Autonos. — Mokesck: V[TV,
2018. (BYMK])

Omnpenenenue nmokasarens aguadbatsl Bo3ayxa Meroaom Kinemana-/lezopma. Yu.-meTon. moco-
oue. mo gucuumnae «dusmkay / coct. B.Ban. Co6ones, JI.W. )Knanosa. — Mokesck: MxI'TY,
2018. (BYMK])

OrmpenenieHne yAeIbHOTO 3apsia AJIEKTPOHA METOJOM MarHeTpoHa. Y4eOHO-METOAMYECKOe
nocobue no mucuuiube «dusuka» / coct. B.Bain. Co6ones, E.A. A"roHOB. — MXeBcK:
NxI'TY, 2018. (OYMK])

OmnpeneneHre OTHOCHUTEIBHOM AMAIEKTPUYECKON MPOHHUIIAEMOCTH MaTepHaioB. Y4eOHo-
MeToj. rmocodue. mo aucuuiuinie «dusukay / coct. FO.A. lluxos, O.®. IlIuxoBa. — MkeBckK:
NxI'TY, 2018. (OYMK])

W3ydeHne 1enu NMEepeMEeHHOTO TOKa. Y4eOHO-METOA. MocoOue. rmo aucuuruimae «Dusukay /
coct. E.A. Haitmymmna — Mxesck: MxI'TY, 2018. (OYMK])

N3ydeHne CII0)KCHHUS TAPMOHHUYECKUX KoJeOaHui. Y4eOHO-MeToruIecKoe mocodre 1mo TucIu-
winHe «Pusuka» / coct. E.A. Haiimymna — Mokeck: MxI'TY, 2018. (OYMK/]I)

Wzyuenue siBiaeHus moispusanuu cBeta. IIpoBepka 3akona Mamroca. Y4ueOHO-METOIUYECKOE
OcoOMe MO BHIMOTHEHHUIO TaOOPATOPHBIX U CAMOCTOSITENBHBIX Pa0OT MO AuCHUILIINHE «Du3n-
ka» / coct. Coboner B.Bai. - Mxesck: Mk TV, 2018. (OYMK/)

N3ydenue siBineHuss nHTepdepeHIINN CBETa B TOHKHX IUIEHKAaX Ha mpumepe koiner HproToHa.
Y4eOHO-MeTOINYECKOE TTOCOOUE M0 BBIMOIHEHHIO J1a0OPAaTOPHBIX U CaMOCTOSITENIbHBIX padboT
no aucruiuinHe «Pusuka» / coct. Cobones B.Bai. - Mxesck: kI TY, 2018. (OYMKI)
N3yuenne 3axkoHOB BHemHero gororddexra. YueOHO-METOAMUECKOE MOCOOHE MO BBIMOIHE-
HUIO J1a00paTOPHBIX M CAMOCTOSITENBHBIX paboT mo nucruruiae «Pusnka» / cocT. Mopososa
JLLE. - Nxesck: UxkI'TY, 2018. (OYMK/)

HccnenoBanne TemmepaTypHOW 3aBHCHUMOCTH COMPOTHBIICHHS METajla U TOJYHIPOBOJHHUKA.
VY4eOHO-MeTOoINYECKOEe TTOCOOUE MO BBIMOIHEHHIO JIA0OPATOPHBIX U CaMOCTOSITENIBHBIX padoT
no aucruiuinHe «Pusuka» / coct. Mopo3zosa JLE. Mxesck: MxI'TY, 2018. (OYMK]I)

I') nepedyens pecypcoB HHPOPMALMOHHO-KOMMYHHKANMOHHOI ceTH HTepHeT

1.

DJIeKTPOHHO-OHOIHOTEUHAS cucTeMa IPRbooks http://istu.ru/material/elektronno-

bibliotechnaya-sistema-iprbooks

2.

DJeKTpOHHBIH KaTamor HayuHou OuOnmoreku VDkI'TY umenun M.T. Kanamuukosa Web

NPBUC http://94.181.117.43/cqi-
bin/irbis64r_12/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21DBN=IBIS

3.

No ok

HanmonaneHas anekTponHas 6ubnuoreka - http://H30.pd.

Muposas nudpoas oudbarorexa — http://www.wdl.org/ru/

MesxayHapoaHbIi nHAECKe HayuHoro nutuposanus Web of Science — http://webofscience.com.
Hayunas snextponnas 6ubnuoreka eLIBRARY.RU — https://elibrary.ru/defaultx.asp
CnpaBouHo-nipaBoBas cuctema Koncynsrantlltoc http://www.consultant.ru/

/1) JIMIIEH3HOHHOE H CBOOO/IHO pacnpocTpaHsieMoe NPOrpaMMHoe o0ecrieyeHne:


http://94.181.117.43/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG&Z21ID&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A%3D&S21STR=%D0%92%D0%BE%D0%BB%D1%8C%D0%BA%D0%B5%D0%BD%D1%88%D1%82%D0%B5%D0%B9%D0%BD%2C%20%D0%92.%20%D0%A1
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks
http://94.181.117.43/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG&C21COM=F&I21DBN=IBIS&P21DBN=IBIS
http://94.181.117.43/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG&C21COM=F&I21DBN=IBIS&P21DBN=IBIS
http://www.wdl.org/ru/
http://webofscience.com/
http://www.consultant.ru/

1. Microsoft Office (munensuonnoe I10)
2. LibreOffice (cBoboano pacnpoctpansemoe [10)
3. Doctor Web (muniensuonnoe I10)

7. MaTtepuajibHO-TEXHHYECKO€e o0ecnevyeHue TUCIUIINHBI:

1. JlekunoHHBIE 3aHATUS

Y4eOHble ayTUTOPUU IS JIGKIIMOHHBIX 3aHSITUNA YKOMIUIEKTOBAHBI MEOENBI0 M TEXHUYCCKUMU
CpelacTBaMU 00y4eHHs, CIy>KAIlUMHU 7S IpeICTaBIeHUs yueOHON nHpopMaluy O0OJbIION ayIUuTOpUU
(HabOpBI IEMOHCTPAIIMIOHHOTO 000PYyI0BaHMs (IIPOCKTOP, SKPaH, HOYTOYK)).

2. IlpakTHyeckue 3aHATUS

Y4eOHbIe ayTMTOPUU TSl MPAKTUIECKUX 3aHATUH YKOMIUICEKTOBAHBI CIICIUATM3UPOBAHHONW Mebe-
JIBI0 U TEXHUYECKUMHU CPEACTBAMU 00ydeHUSs (TIPOEKTOP, IKpaH, HOYTOYK).

3.JIaboparopHbIe 3aHATHS

Jlns1 1abopaTOPHBIX 3aHATHI UCIIOJIB3YIOTCS aymuTopuu Ne 423:

ayo. Ne 423 — ycranoBka kiaccHas ¢pusmueckas OIIM-01, ®IIM-03, OIIM-04, OIIM-05, OIIM-
06, ®IIM-08, ®IIM-09, mastHuk pusuueckuit OII-1, maremarnyeckuit MasTHUK, ycTaHoBka DII-3,
Bechl TexHuueckue MK-6,2-A22, nabopbl Tpy30B, JWHEHKH, ceKyHaomep, ycranoBka OIITI-1m;
®IIT1-7; peoctarsl, ocmmmiorpad C1-68, mummmBonsTMeTp M45, BombTMerp B3-38, B7-21,
re"epatop ['3-53, usmepurens maruutHod uHaykiuu PII1-10, 610k nuranus TOC-13, mara3zun co-
npotusieHuit P33, coneHoupl, Karymku HHIyKTUBHOCTH, 6510K YJIC, mpubop OKII-14.

3. CamocrosTenbHas pabora

[TomenieHust st caMOCTOSITENIbHON pabOThl OCHAIIEHbI KOMIIBIOTEPHONW TEXHUKOH € BO3MOXHO-
CTbIO MOAKIIOYEHHs K ceTu «VHTepeHeT» M JOCTYHOM K BJIEKTPOHHOM HH(OPMAIMOHHO-
oOpazoBarenbHoil cpene kI TY umenu M.T. Kananaukosa:

- HayuHas 6ubnunoreka V[ TY umenu M.T. Kanamnukosa.

[Tpu HeobxoauMocTH pabouasi mporpaMMa JUCHUIUIMHBI (MOAYJSI) MOXKET ObITh aJarnTHpPOBAaHA
Ui obecrieueHust 00pa3oBaTENbHOIO MPOLECCa MHBAIMIOB U JIUI[ C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH
3/10pOBbs, B TOM YHCJIE AJis1 OOy4eHHUsl ¢ MPUMEHEHUEM JIMCTAaHIIMOHHBIX 00pa30BaTeNbHbBIX TEXHOJIO-
ruit. J{ns aToro Tpedyercs 3asBiIeHUE CTyEHTa (€ro 3aKOHHOTO MPEACTABUTENs) U 3aKIOUYEHUE TICU-
XoJioro-mMeauko-nenarornyeckoit komuccuu (ITMIIK).
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1. OueHouHbIe CpeacTBA

OuenuBanue GOpMUPOBAHUE KOMIIETEHIIUN MPOU3BOAUTCS HAa OCHOBE PE3yJIbTAaTOB OOYyUEHHS,
NPHUBEICHHBIX B M. 2 paboueil mporpammel 1 OC. CBs3b pa3/ieloB AMCIUILINHBI, KOMIIETEHIIUH, UX
WHIUKATOPOB M (OpM KOHTPOJS (TEKYIIEro W MPOMEXKYTOYHOr0) yKa3aHbl B Tabmuie 4.2 paboueit
MPOTPaMMBbI JTUCITUTUTHHBI
O1neHoYHBIE CpPe/ICTBA, COOTHECEHHBIE C pe3yJibTaTaMu OOy4YeHUs MO JUCIHUIUIMHE U MUHJIMKATO-
pamMu TOCTHKEHUS KOMIICTCHIINA, TIPEICTABICHBI HIKE.

Ne
n/n

KOllbI KOMIICTCHIIUHU U
HHIUKATOpPOB

PesynbTaTt 00yyeHus
(3HaHUA, YMEHUS U HABLIKUL)

®opMBbI TEKYIEro U MPOMeKy-
TOYHOI0 KOHTPOJIS

1.

OIIK-5.1. 3narn: 3ako-
HBI €CTECTBEHHBIX HAYK

31. 3HaeT OCHOBHBIE (QHU3MUYECKHE SBICHUA U
OCHOBHBIC  3aKOHBI  (PM3WKW;, TpaHUIBl HX
MIPUMEHNUMOCTH, MIpUMEHECHNE 3aKOHOB B
BXHEUIINX MPAKTHICCKIUX IIPHIIOKCHHSIX.

32. 3HaeT OCHOBHbIE (M3UUECKHE BEIMYUHBI U
(u3nUecKue KOHCTAHTHI, UX OIMpPECICHHE, CMBICI,
CITOCOOBI i €IMHUIIBI ux HU3MEPEHUS,;
(GbyHIaMeHTaIbHBIC (PU3HUYCCKUE OTBITHI U MX POJIb
B Pa3BUTHHU HAYKH

33. 3Haer Ha3HAaYeHHE M MPUHIUNBI JeHCTBUA
BaXHEHUIINX (PU3MUECKIX TPHOOPOB.

Y1. YMeer 0OBACHATH OCHOBHBEIE HAOJIOMAEMBIE
MIPUPOIHEIC M TEXHOTCHHBIC SIBICHUS U 3(PPEKTHI ¢
MO3NNHN PYHIaMEHTAIBHBIX (U3NICCKUX B3aUMO-
JIEHCTBUM;

V2. YmMmeer ykazaTh, Kaku€ 3aKOHBI OIHCBHIBAIOT
JaHHOE sIBJICHUE WK 3 DEKT;

¥Y3. YMeer HCTOJNKOBBIBATH CMBICT (U3HMYECKUX
BEJIMYUH U MOHSATHUI; 3aMUCHIBATh YPABHEHUS IS
¢dusnveckux BeauyuH B cucreme CU;

Y6. YMeeT HCHOIB30BaTh METOABI adEKBATHOI'O
(U3NIECKOTO W MaTeMaTHYECKOTO MOICIHpPOBa-
HHSL.

H1. Brnageet HaBBIKaMH UCIIOIBE30BAHNUS OCHOBHBIX
o0menu3nIeckux 3aKOHOB W TPUHIMIIOB B
BXHEUIIINX MPAKTHICCKIX ITPUIIOKCHUSX;

H2. Brnanmeer OCHOBHBIMH MeETOAaMH (HU3UKO-
MaTEMAaTHYECKOrO aHanu3a UL peleHus
€CTEeCTBEHHOHAYYHBIX 3a/a4;

H4. Brmageer wMeroamkodt — o0paboTkm  ©
HHTEPIPETHPOBAHUS PE3yIbTATOB SKCIICPUMEHTA;
HS5. Bnaneer METOJaMU (u3mIecKoro
MOJICIIMPOBAHMS B MH)KEHEPHOU TPaKTHKE.

PaboTa Ha MpaKTHYECKUX 3aHATH-
AX: (ppOHTAIBHBIN OIPOC IO pe-
IICHUIO JTOMAITHIX 33,19
JlabopaTopubie pabotsr Ne 1-12.
KoHcnexrupoBanue TeKIui.
Komnoksuym.

Dk3amen (Borpocs 1 —47)
3ayer ¢ OIeHKo# (BOIpOCH 1 —
58).

OIIK-5.2. Ymerb: npu-
MEHSATh €CTEeCTBEHHOHA-
Y4HBIE 3aKOHBI 1 obec-
MIeYeHUs1 3alaHHOrO Ka-
YecTBa M3JeNIUH U IIPOu3-
BOJIUTEIEHOCTH

31. 3Haer OCHOBHBIE (U3UYECKHE SBICHHS H
OCHOBHBIC  3aKOHbI  (DU3HMKH;, TpPaHUIBI  HX
MIPUMEHUMOCTH, MpUMEHCHHE  3aKOHOB B
BXHEUIIINX MPAKTHYCCKHUX TPUITIOKCHHSIX.

32. 3HaeT OCHOBHBIC (PH3MYECKUE BEIUYUHBI U
(u3nvecKkre KOHCTAHTHI, UX OIpPEJEIICHIE, CMBICI,
croco0sl U €MHUILIBI UX  U3MEpEHMUS,;
(hyHIaMeHTaIEHBIE (PU3UYECKUE OTBITH H UX POJIb
B Pa3BUTUHU HAYKH

33. 3naer Ha3HAYeHWE M MPHUHIUNBI JEHCTBUA
BOKHEHINX (PU3NIECKUX TPUOOPOB.

Y1. YMmeer 0OBACHUTH OCHOBHBIC HAOIIOJaeMbIe
MIPUPOJIHBIE U TEXHOTEHHBIE SIBICHUS M 3P(HEKTHI ¢
MO3UIUH PyHIAMEHTAIBHBIX (QU3NIECKUX B3aUMO-
JIEHCTBUM;

V2. YmMmeer ykazaTh, Kakh€ 3aKOHBI OIHCBHIBAIOT
JAHHOE ABJICHHE WU 3D (DeKT;

PaboTa Ha MpakTUYECKUX 3aHSTH-
AX: (ppOHTAIBHEIN OIIPOC 1O pe-
HICHUIO JOMAIIHUX 3a/1a4.
JlabopaTopubie paboTsr Ne 1-12.
KoHncnektupoBanue nexuil.
Komnoxsuym.

Oxk3ameH (Bompockl 1 — 47)
3auer ¢ OLEeHKOH (BOIpockl 1 —
58).




Ne
n/n

Koabl koMneTeHIIUU 1
HHIAUKATOpPOB

Pe3yabTaTt 00yuyenust
(3HaHUsL, YMEHUsL U HAGLIKU)

DopMBbI TEKYLIIETO U TIPOMEKY-
TOYHOTO KOHTPOJISI

¥Y3. YMeeT HCTOIKOBBIBATh CMBICT (HU3UUCCKUX
BEJIMYMH U IMOHATHH; 3alMCHIBATh YPAaBHCHHSA IS
¢usndeckux BennynH B cucteme CH;

Y4. Ymeer pabotath ¢ npubopamu u 0060opyIoBa-
HHEM COBPEMEHHOU (pu3ndeckoii maboparopuu;
YS5. YMeer ucnonp30BaTh paziIUyYHbIE METOIUKU
¢u3ndecknx W3MEpeHHit u 00pabOTKH IKCHEpH-
MEHTAJbHBIX JaHHBIX;

Y6. YMeer HCIONB30BATh METOABLI aJ€KBATHOTI'O
(U3NYECKOTO W MaTEeMaTHYSCKOTO MOJICIHPOBa-
HUSL.

H1. Briageer HaBBIKaM¥ HCIIOJIh30BAHUS OCHOBHBIX
o0miepM3nYecKux 3aKOHOB W NPUHIMIIOB B
BXHCUIIINX MPAKTHYCCKUX MPUITIOKCHUSIX;

H2. Brnameer OCHOBHBIMH MeETOAaMH (HU3UKO-
MaTeMaTHYeCKOTO  aHamW3a Ui PEHICHHsA
€CTeCTBCHHOHAYYHBIX 33124,

H3. Bnageer HaBBIKAMU NpaBUJIbHON
AKCILTyaTaI[iH OCHOBHBIX mpubOpoB u
o0opynoBaHUSL COBpPEMCHHOM ¢uznaeckoit
nabopaTopuu;

H4. Brmageer wMeroamkodi — o0paboTkm  ©
HMHTEPIPETUPOBAHNS PE3YJIBTATOB DKCIIEPUMEHTA;
HS. Bnaneer METOJaMu (usndecKoro
MOJICINPOBAHMS B HHXKCHEPHOH MIPAaKTHKE.

OIIK-5.3. Baagern:
HaBbIKAMU IPUMEHEHHUS
OCHOBHBIX 3aKOHOMEPHO-
CTed MIpH pacyeTax U B
MpoILECCe HU3TOTOBJICHUS
WU3CIUA  MalIMHOCTpPOE-
HUS

31. 3HaeT OCHOBHBIE (hU3UUECKHE SBICHUS U
OCHOBHBIC  3aKOHBI  (PM3WKW;, TpaHUIBl HX
MIPUMEHUMOCTH, MIpUMEHECHUE 3aKOHOB B
BXHEUIIINX MPAKTHICCKIUX ITPUITOKCHISIX.

32. 3HaeT OCHOBHBIC (HM3HUYCCKUEC BEIUYUHBI U
(¢u3ndeckre KOHCTAHTHI, X OIpeesiCHHEe, CMBICT,
CITOCOOBI u €IMHUIIBI ux HU3MEPEHUS;
(dbyHIaMeHTaIbHBIC (PU3HUUYSCKUE OMBITHI U MX POJIb
B Pa3BUTHH HAYKU

33. 3Haer Ha3HAaYeHWE M NPHUHLMIIBI JEHCTBUS
BOXHEHINNX (PU3NICCKUX TPHOOPOB.

V1. YMeeT OOBSICHUTH OCHOBHBLIE HAOIIOAAEMBIE
NPUPOJHBIE U TEXHOTCHHBIE SIBICHUS U 3PPEKTHI ¢
no3unui (pyHIaMEHTAIbHBIX (HU3UUECKUX B3aUMO-
JIEHCTBUM;

¥Y2. YmMmeer ykazaTh, Kaku€ 3aKOHBI OIHCBHIBAIOT
JlaHHOE sIBJICHUE WK 3 EKT;

¥Y3. YMeeT HCTONKOBBIBATH CMBICT (DH3MUYECKIIX
BEJIMYUH U MOHATHH; 3alUCHIBATh YPaBHEHUS IS
¢usndeckux BeanyuH B cucteme CU;

Y4. Ymeet paboratk ¢ mpudopamMu u 00opyaoBa-
HHEM COBPEMEHHOW (pu3nvecKoii maboparopuu;
YS5. YMeer ucnonp30BaTh pasziUYHbIE METOIUKU
¢u3ndecknx M3MepeHnii m 00pabOTKM JKCTIEpH-
MEHTAILHBIX TaHHBIX;

Y6. YMeeT HCHOIB30BaTh METOABI adeKBATHOI'O
(bM3HUECKOTO M MAaTeMaTHYECKOTO MOJEeIMPOoBa-
HUSL.

H1. Bnageet HaBBIKaMH UCIIOIB30BAHNUS OCHOBHBIX
oOmieu3nYeckux 3aKOHOB W NPUHIMIIOB B
BXHEUIIINX MPAKTHYCCKIX MPUIIOKCHHUSIX;

H2. Bnanmeer OCHOBHBIMH MeETOAaMH (U3UKO-
MaTeMaTHYECKOTO aHanu3a UL pelueHust
€CTeCTBCHHOHAYYHBIX 33134,

H3. Bianeer HaBBIKAMU MpaBUJIbHON
AKCILTyaTalliil OCHOBHBIX IIPUOOPOB U

Pabora Ha MPaKTHYCCKUX 3aHITH-
SX: (PPOHTANBHBIHN OIIPOC MO pe-
HICHUIO JOMAIIHUX 3a/1a4
JlabopaToprbie padoTsr Ne 1-12.
KoncnektupoBaHue IeKIuil.
Komnoksuym.

Ox3ame (Bompocsr 1 —47)
3aueT ¢ oueHKoH (BOmpocs 1 —
58).




Ne Koabl KOMIeTeHIHH 1 PesynbTart 00y4yeHus @opMBbI TEKYIIEr0 H MPOMEKY-
n/n HHANKATOPOB (3HaHUs, YMEHUs U HABLIKU) TOYHOT'0 KOHTPOJIA
00opyI0BaHUs COBpPEMEHHOM busnueckoit
nabopaTopuu;

H4. Bnageer  wmeromukodt — o0paboTkn  H
MHTEPIPETHPOBAHUS PE3YIIBTATOB SKCIICPUMEHTA;
HS. Bnaneer METOJaMU ¢u3mIecKoro
MOJIEIUPOBaHMS B MH)KEHEPHOU TPaKTHKE.

Onucanue s1emenmos 0s OYeHuearus qbopmupoeanu}z KOMnemeHl/;uZZ

Haumenoeanue: pabota Ha IPAKTUIECKUX 3aHATHAX: PPOHTAIBHBIN OMPOC IO PEHICHNI0 JOMAITHAX 33]1a4.
IlIpeocmagnenue ¢ @OC: nepeveHb 3aJaHUN

Bapuanmeul 3a0anuii:

1 cemecmp

1.

10.

11.

12.

13.

14.

C OamHu OpollleH KaMEeHb B T'OPH3OHTAJIBHOM HAIpPAaBICHHM C HadaiubHOHM ckopocthio 40 m/c. Kakoma
CKOpOCTh KaMHA 4epe3 3 ¢ mocine Havana aprmkeHUs? Kakoif yrom oOpa3yeT BEKTOp CKOPOCTH KaMHS C
IJIOCKOCTHIO TOPU30HTA B 3TOT MOMEHT?

JIBmkeHrne ABYX TeN OIMCHIBAECTCS yPaBHEHHSMH X; = 0,75t3 + 2,25t2 +tu X, = 0,25t3 + 3t + +1,5t.
Omnpenenuts BEJIMYMHY CKOPOCTEH 3TUX TEJI U MOMEHT BPEMEHH, KOI'Zla YCKOPEHHsI UX OyIyT OAWHAKOBBI, a
TaK)kKe 3HaYeHHE YCKOPEHHUS B 3TOT MOMEHT BPEMEHH.

Touka Havyaga JBUTaThCA MO OKPYKHOCTH paarycoM 0,6 M ¢ TaHTeHIUAIbHBIM yckoperueM 0,1 m/c2. Yemy
PaBHBI HOPMAJIBHOE U TIOJIHOE YCKOPEHUS B KOHIIE TPEThEH CeKyHbI NOCiIe Havana ABkeHusa? Yemy paBeH
yToJI MEX]Ty BEKTOPaMH MOJIHOTO ¥ HOPMAJIBHOTO YCKOPEHUH B 3TOT MOMEHT?

HopwmanbHoe yckopeHne TOYKH, IBHXKYIIEHCs 10 OKPYKHOCTU pPaguycoM 4 M, 3a/1aeTcsi ypaBHEHHEM a, =
ot’+ 6t + 1. Onpenenure: TaHFCHUUAIBHOE YCKOPEHHE TOYKH, IMYTh NPOHACHHBIA TOYKOH 3a Sc mocie
Hayaja ABWXCHUS, ITOJTHOE YCKOPEHUE B MOMEHT BpeMeHH t; = 1cC.

lapuk maccoii 200 T, TOABEUICHHBIA Ha HUTH AJMHOW 56 CM. coBepliaeT KojeOaHHWsS B BEPTHKAIBLHON
mwiockoctd. Cujla HaTSDKEHHSI HUTH, KOTJa HUTh cocTaBisieT yroa o = 50° ¢ BepTukaneto, paBHa 4,5 H.
Omnpenenure CKOPOCTh IAPHKa B STOT MOMEHT BPEMEHH.

Uepe3 HeBecOMBIi OJIOK, YKpEIUIGHHBIH Ha KOHIIE CTOJA, NMEPEKHHYTa HEBecoMas, HEepacTsDKUMas HHUTh K
KOHIIaM KOTOPO# MpPUKpEIUIeHbI JBa Tpy3a oxuHakoBoit maccel (0,5 kr). OauH M3 HHUX JBIXKETCS 110
MOBEPXHOCTH CTOJIa, IPYyrol BepTHKadbHO BHHM3. Koadduument tpenus rpyza o cron paseH 0,15.
Onpenenure yCKOpEHUE ¢ KOTOPBIM JABIKYTCA TPY3bl U CHITYy HATSDKEHUS HUTH.

CmmonrHo# aucK paauycom 20 cM BpaiaeTcs Mo JeHCTBUEM MTOCTOSTHHON KacatensHou crutkl 40 H. Kpome
TOr0, HA HEro JeiiCTByeT MOMEHT cui TpeHms 2 H*wm. VrimoBoe yckopenme mucka passo 30 pan/c’.
Omnpenenuts Maccy IUCKa.

Manp4uk KaTuT 00pyd IO TOPU3OHTAILHOW JOpoTe cO CKOopocThio v=2 M/c. Ha kakyro Beicoty H moxer
BKaTUTHCSA 00PYY Ha TOPKY 3a CUET CBOEH KMHETUYECKOM 3Heprun?

ToHKUHA OZHOPOIHBIA CTEpKEHb HOIUMHOM 20CM MOXKET BpallaTbCsd BOKPYI TOPU30HTAIBHOU OCH,
MIPOXOJISIICH Yepe3 KOHEI[ CTePKHS MepIeHANKYIIpHO eMmy. CTepikeHb OTKIOHWIHM Ha 90° OT MONOXKEHUS
paBHOBecHs M OTHyCTHIH. OMNpenenuTh CKOPOCTh HIDKHEIO KOHIA CTEPKHS B MOMEHT IMPOXOXACHHUS
MOJIOKEHHUSI PABHOBECHSL.

Kapanpnam gnuHOM 15 cM, mOCTaBlIEHHBIM BEPTUKAIBHO, MagaeT Ha cTod. Kakyio yrioBylo U JUHEHHYIO
CKOpOCTh OyZIeT MMETh B KOHIIE MaJIeHUs cepeanHa Kapaniama? CUuTaTh, 4TO TPEHUE HACTOJIBKO BEJIHKO,
YTO HIKHUM KOHEIl KapaHJalla He IPOCKaIb3bIBaeT.

Touka coBepuIaeT rapMoHHYeckue kKonedanus ¢ yactotoil v = 10 I'u. B MOoMeHT BpeMeHH, NPUHATHIN 32
HavYaJbHBIA, TOYKA MMella MakcuMajbHoe cmemnienne 1 mm. Hammcate ypaBHeHue KojeOaHU TOYKH H
HA4YepTHUTh WX rpaduk.

CMenieHre TapMOHHYECKOTO OCHMIUIATOPA B 3aBUCHMOCTH OT BpPEMEHHM OINpPENEISIETCS COOTHOIIEHUEM
x(t)=2,4 cos((5m/4)t +n/6), rae X u3MepsieTcs B MeTpax, a t B ceKyHaax. Haiitu nepro, 4acToTy KoJjicOaHuH,
CMEIIeHHE H CKOPOCTh B MOMEHT BpeMeHH t = 0.

MakcuManbHasi CKOPOCTb TOYKH, COBEpLIAIONIel TapMoHM4Yeckue KoneOanusa, pasHa 10 cwm/c,
MakcumanbHoe yckopernue 100 cm/c’. HaifTi HUKIMYECKYI0 YacTOTy KOIeOaHHi, NX TIEPHUO U AMILIUTYLY.
Hanwmcats ypaBHeHHe KojeOaHNH, IPUHSAB HAYAIBHYIO Qa3y paBHO# 0.

Hanmcats ypaBHEeHHE rapMOHHYECKOTro KojebaHus, eciu ammuntyga ero 10 cM, MakcUMaibHas CKOPOCTb
50 cm/c, HavyanbHas Qasza 15°. Onpenenuts nepuos KojaeOaHUS U CMELIEHHE KOJIEOIoIeiics TOUKH yepe3
0,2 ¢ oT Havana KoIeOaHUS.




15.

16.
17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Omnpenennure CKOPOCTb ABMKEHHSI KOCMHUYECKOW PAKETHI, €CIIM PESITUBUCTCKOE COKpAalleHHe €€ IJIMHEI
coctasuiio 36%.

Onpeaenure CKOPOCTh YaCTHIIBI, €CIH ¢€ MoIHasA Heprus B 2,5 pasza 00Jibiie €€ SHEPIHH ITOKOSL.

Pakera ynansercst ot 3emiu co ckopocTbto paBHoit 0,9 ckopoctu cBera. Kakoe paccTosiHue npoiinet pakera
B CHCTEME OTCYETa CBA3aHHOM ¢ 3eMilel 3a OHY CEKYHAY U3MEPEHHYIO II0 YacaM IacCaKupa pakeTsl?
Haiinute maccy oObexTa, SHEprusa IOKOs KOTOPOTO paBHA IIOJHOM SHEPrUH INPOTOHA, ABHMXKYIIETOCS CO
ckopocTbio 0,75 ckopocTH cBeTa.

Omnpenennurte paccTOsIHAE KOTOPOE YCIIEET MPEOAOJIETh HECTaOMIbHAs 4YacTulla, JETAas CO CKOPOCTBIO
pasnoii 0,95 ckopocTr cBeta. COOCTBEHHOE BpeMs JKU3HU 4acTHUIlbl 4,5 MKC.

Haiigute KnHETHYECKYIO SHEPTUIO TIPOTOHA, PENSTUBUCTCKHA UMITYIIHC KOTOPOTO PaBeH 2*10™8 kr*m/c.
Boznyx nmpu HopmansHOM naBineHuu u temmnepatype 300 K Haxomutes B cocyzne eMkocThio 8,3 nutpa. B
cocyn HanuBaroT 3,6 rpaMma BOXBI M 3aKpBIBAIOT KpbIMKOH. OmpenennuTte AaBlIeHHE B COCyAE IIPH
temmeparype 400 K.

I'enwii nox naBnenuem 1 MIla u mpu Temneparype 27°C Haxoaurcs B 6amnone oobemom 10 nutpos. [ocie
TOro kak u3 OamtoHa Obuto B3sTo 10 Tpamm remus, Temmneparypa B Oamwtone nonusmnack g0 290 K.
Omnpenenure naBieHUE TeNUs, OCTABLIETOCs B OaJIOHE.

IBa xumorpamma a3zota m3obOapuueckn oxnaxkaaoT or 400 K mo 300 K. Omnpexnenure wm3mMeHeHUE
BHYTPEHHEH SHEPTr1H, BHEIIHIOK paboTy W KOJTMYECTBO BHIIEIHUBLICHCS TEIUIOTHI.

Kucnopon maccoit 6 rpamm Haxommtcs mojn nmasiernnmeM 100 klIla mpu Temmepatype 17 °C. Ilocnme
HarpeBaHus MPH MMOCTOSHHOM JIaBJIeHHH Tra3 3aHsu1 00beM 10 murpo. Onpenenute n3MeHEHNE BHYTPEHHEH
SHEPTUU U KOTUYECTBO TEIUIOTHI, OJTY4EHHOH ra3oM.

bamnon o6pémom V=20 n 3amomnnaeH azotoM. Temmeparypa T azota paBusiercs 400 K. Korga gacts a3ora
M3pacxofoBaM, JaBieHWe B OamwioHe ymeHsmmiock Ha Ap=200 klla. Omnpemenuts Maccy M
M3pacxoi0BaHHOro a3oTa. [Iponecc cuntaTh H30TEPMUYECKUM.

Azot maccoir m=5 T, Harpetsiii Ha AT=150 K, coxpanun HemsmeHHbili 00bem V. Haiitu: 1) xommuectBo
TernoTel Q, coobmenHoe razy, 2) m3menenne AU BHyTpeHHel sHepruu rasa, 3) paboTy A, COBEpUICHHYIO
ra3om.

JlBa cocyna oauHakoBOro o0Ownéma cojmepkaT Kuciopoi. B omHoMm cocynme nasienue pi;=2 Mlla u
temneparypa 7;=800 K, B npyrom - p,=2,5 MIla, 7,=200 K. Cocynsl coenuHuIN TPpyOKOH M OXJIaIMiIH
Haxofsmuics B HUX kuciaopon ao Temmeparypel 7=200 K. Omnpenenuth ycTaHOBHUBINEECS B COCYIax
JlaBJICHHE.

Azot Maccoit m=200 r pacmmpsiercss u3oTepmuuecku npu temrmeparype 7=280 K, nmpudem o0beMm rasa
yBenuuuBaeTcs B 1Ba pasa. Haiitu: 1) m3menenne AU BHyTpeHHeW SHEPruu rasza, 2) COBEPIICHHYIO MpH
pacimmpennu rasa padboty 4, 3) KOIMYeCTBO TEIIOTHI Q, MOTyYEHHOE Ta30M.

Omnpenennure M3MEHEHHE SHTPOIMH MPH Tepexojie 7 T a3oTa oT oobema B 5 1 npu temnepatype 80° C k
o0bemy B 20 11 ipu Temmeparype 300° C.

Bogopon maccoii 6,6 T pacipsieTcss n300apHO 10 yABOeHHOro oObema. HaiiTn n3mMeHeHrne SHTPOIUH MpH
3TOM PACUIMPEHHH.

B BepmmHax paBHOCTOPOHHErO TPEYroiibHUKAa €O crTopoHoi 20 CM. pacrloNoXeHbl TPH OJMHAKOBBIX
MOJIOKUTENBHBIX 3apsijia, 3HaueHue Kaxxporo m3 Hux 1 HKn. PaBHOmeWcTByromas cui, IEHCTBYIOIMX Ha
YEeTBEPTHIA 3aps], INOMELICHHBIH Ha CepeluHe OJHOM W3 CTOpOH TpeyronbHuka, paBHa 0,6 wmkH.
Omnpenenuts 3TOT 3apsij, HAMPSHKEHHOCTD U ITOTEHIIHAN TOJISl B TOYKE €r0 PaciioioKEeHHSI.

3apsaa 1 1K1 nepeHocuTcs n3 6€CKOHEYHOCTH B TOUKY, HAXOASAIIYIOCS HA PACCTOSIHUM 1 CM OT OBEPXHOCTH
3apsKEHHOro mmapa pagmycoM 9 cM. IToBepXHOCTHAs IIOTHOCTH 3apsza mapa 10™ Kin/m®. onpenenuts
coBepliaeMyro pu 3ToM padoty. Kakas padora coBepiaercs Ha nociaeaaux 10 cm mytu?

JIBa paBHBIX oTpuIaTeNbHBIX 3apsina mo 9 HKi Haxonsatcs B Bone (€ =81) Ha paccTostHUM §CM. IPYT OT APY-
ra. OnpenenuTs HANPsDKEHHOCTh M MOTEHLUAN TIOJIS B TOYKE, PACMOJI0KEHHONW HA PACCTOSHUM 5 CM OT 3a-
PSIOB.

Onextpod ¢ suepruei W =400 3B (B 66CKOHEUHOCTH ) IBMKETCS BIOJb CUIIOBOW JTMHUH TI0 HAIIPABJICHUIO K
MOBEPXHOCTH METAJUITMYECKOH 3apshkeHHOU cdeprl paguycoM R= 10 cm. Onpenenuts MUHHMaJIbHOE pac-
CTOSIHHE, Ha KOTOpOE NPUOIM3HUTCS IEKTPOH K MOBEPXHOCTH cdepsl, eciu 3apaj ee q = -10 uKi.

DJIEKTPOH BBUIETACT U3 TOYKH, MOTeHIMan koTopoit 450B, co ckopocthio 190M/c. Kakyto ckopocth oH Oy-
JIET UMETH B TOUKE ¢ moreHmuaioM 475B?

Omnpenenuts YCKOPSIONIIYI0 Pa3HOCTh MOTEHIMAJIOB, KOTOPYIO JOJDKEH NMPOUTH B 3JEKTPUUECKOM II0JIE
3JIEKTPOH, 06IAIAOIIHI CKOpOcThI0 V,=10° M/c, 4TOGBI €ro CKOPOCTh BO3pOCia B 2 pasa.

Bbatapes u3 Tpex mociemoBaTeNbHO coequHeHHBIX KoHIeHCcaTOpoB C1= 1MKD, C,=2MKk®D, C3=4MKD 1moaco-
enunHeHa k ucrounuky J/IC. 3apsa 6arapen konaencatopoB q = 40MkKi. Onpenenuts Hanpsbkenus Uy, Uy,
Us Ha kaxkaoM koHsieHcaTope u DJ]C ucrounuka.
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Batapes u3 Tpex mocnenoBaTenbHO coequHEHHBIX KoHIeHCAaTOpOoB C;= 1MKD, C;=2Mk®D, Cy=4Mkx D nopaco-
enuHeHa kK uctoynuky DJIC. 3apsin O6atapen xonaeHcatopos q = 40MkKn. Onpenenuts eMKOCTh Oatapen
KOHJZIEHCATOPOB.

Cuna Toka B nmpoBogHUKe paBHOMEpHO pacteT oT [;=0A 1o In=3A 3a 6 cexynn. Omnpenenure 3apsn, Ipo-
LEANNA IO NPOBOIHUKY.

Cwuia ToKa B IpOBOJHHKE conpoTuBieHHeM R = 50 OM paBHOMepHO Bo3pacTaeT oT I, = 0 1m0 Imax = 3 A 3a
Bpems T = 6 c. OnpenenuTh BeIASIUBIIEECS B TPOBOJHUKE 33 3TO BPEMs KOJIUYECTBO TETIJIOTHI.

Omnpenenuts BHyTpEHHEE CONPOTUBICHHUE I ICTOYHHMKA TOKA, €CJIM BO BHEUIHEH Ienu MpH cuie Toka | = 4
A pasBuBaercs momHocts P = 10 BT, a ipu cuite Toka I, =6 A P, =12 Br.

Omnpenenuts MIOTHOCTH | IEKTPUYECKOTO TOKAa B MEAHOM INPOBOJE (YIENbHOE CONPOTHBICHUE MEOH P =
17*10° Om M), eclu yzenbHAs TEIIoBAs MOLIHOCTH Toka W = 1,7 B/,

2 cemecmp
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B omnoponHoe mMarantHOe mone ¢ nHAyknuerd B=0,1 Tn momemieHa kBaapaTHas paMKa C TUIOMaaslo S=25
cm®. HopMaib K IIOCKOCTH PAMKH COCTAB/ISET ¢ HANPABICHUEM MArHHTHOTO T0Jis yron 60°. Ompenenuts
BpallaloONIUil MOMEHT, IEUCTBYIOIIUI Ha paMKy, €CIIU 110 HeH TedeT Tok 1A.

B onHopomHOM MarauTHOM Tofie ¢ mHAyKIueid B=0,1 Tx Haxomutcs kpyraas pamka paamycoMm r =0,05 m.
[I10cKOCTh paMKU COBNAAAeT C HANpaBJIeHHEM JMHUNA MarHUTHOM MHAYKIMH. ONpeaenuTh Bpallaroliuii
MOMEHT, ICUCTBYIOIIUN HA paMKy, €CJIH 10 HEll TedeT ToK 1A.

[To mByM OeCKOHEYHO UTMHHBIM MPSIMBIM TapallIeNbHBIM MpoBoaaM TeKyT Toku [;=40A u [,=80A oxmna-
KoBOro HampasiyeHus. Paccrosinue mexay nposogamu 0,2 M. Onpeaenuts HHAYKUUIO B noss, cozgaBaemo-
r'o TOKaMH B TOYKE, JISXKAIICH Ha MPSAMON COSIUHSIONICH 00a MPOBOa, HaXxosImeics Ha paccTosHuu r,=0,1
M JIeBee JIEBOTO IIPOBOJIA.

[To mByM OeCKOHEYHO JUTMHHBIM MPSIMBIM TapaiiebHBIM MpoBoaaM TekyT Toku [;=40A u [,=80A oxuna-
KoBOro HampasieHnus. Paccrosaue mexay nposogamu 0,2 M. Onpeaenuts HHIYKIKIO B moms, co3gaBaemo-
r0 TOKaMH B TOYKE yJAJIEHHOH OT MepBOro MpOBOAHMKA HA =12 cM M OT BTOpOro MpoBOJHHMKA Ha I, =16
CM.

OnpenennuTs MarHUTHYIO UHAYKIUIO B LIEHTPE KPYrOBOTO MPOBOJOYHOIO BUTKA C paguycoM R=0,1 M, no
KOTOpoMy TeueT Tok =1 A.

[lo mByM mapaiiensHBIM MPOBOJHUKAM JIWHON 1=2 M Ka)KIBIH, HAXOIIIMMCS B BaKyyMe Ha PacCTOSHHUH
d=10 cm mpyr ot Apyra, B IPOTHUBOIIOJIIOKHBIX HanpasieHusx TeKyT Toku [;=50 A u [,=100 A. Onpexenuts
CUJTy B3aUMO/JICUCTBUA TOKOB.

B oxHOpogHOM MarauTHOM mose ¢ uaaykiuued B=0,2 Tin HaxoauTcs npssMoi poBOHUK JuinHOM 1=0,15 M,
mo xoropomy TeuéT Tok [=5A. Ha mpoBomnuk neiictByer cuia F=0,13 H. Onpenenuts yrom o Mexay
HanpaBJICHUSIMH TOKA 1 BEKTOPOM MAarHUTHON MHIYKLHH.

Mexay mosrocamMu 3J€KTPOMAarHuTa CO34aeTcsi OJHOPOAHOE MarHuTHoe noiie ¢ unaykuueid B=0,1 Tiu. Ilo
npoBoy JunHOU 1=70 cM. mOMeIeHHOMY MEePIEeHANKYISPHO K HATPABICHUIO MATHUTHOTO TIOJISI TEYET TOK
I=70A. Haiitu cuy, AefCTBYIOIIYIO Ha IIPOBOJ.

ONEKTPOH, YCKOPEHHBIN pa3HOCThIO moTeHnmanos U=0,5 kB, nBmxercs napamienbHO NPSIMOJIMHEHHOMY
JUIMHHOMY TIPOBOJIHUKY Ha paccTosHUM r=1 cMm oT Hero. OnpenenuTs cuily, AEHCTBYIOIIYIO Ha 3JEKTPOH,
€CJIM Yepe3 MPOBOIHUK MPOITYCTHTh TOK [=1 A.

[IpotoH, yckopeHHbIH pazHocThi0 noTeHuuanoB U= 0,5 kB, BieTas B 0AHOPOJHOE MarHUTHOE IOJIE C Mar-
HUTHOM mHAyknmed B = 2 mTn, apmwxercs no okpyxHocTH. ONpeaeanTs paanyc 3TOH OKPYKHOCTH.
[Iporon, yckopeHHBIH pasHOCThIO ToTeHIMaoB U= 1 MB, Bnetaer B ogHopoaHoe MaruHuTHoe nose B = 1,5
MTn. CkopocTh KaxJ0M 4YacTHIBI HampaBjieHa MEPHEeHAMKYISPHO K HANpaBICHWIO MarHUTHOTO TIOJIA.
HaiiT cuny neficTBYIONIyIO Ha KaX/1yl0 4acTHUILY.

B ogHopognoM marauTHOM none B=0,1 Tn momemena kBaapaTHas paMka, MIIOCKOCTh KOTOPOH COCTaBIIAET
C HampaBJIEHHEM MarHUTHOTo mois yrou o=45°. CTopoHa paMku a=4cM. HAWTH MarHUTHBIA OTOK @ mpo-
HU3bIBAIOIIUN PaMKY.

[IpsimoyronpHas pamMka BpamiaeTcsl B OHOPOJIHOM MarHUTHOM IMoJie ¢ yactotor 12 I'. MakcumanbsHas Be-
mmunHa OJIC, nHaynupyemas B paMke, coctaBisgeT 1.5 B. Onpenennuts BETMUNHY MaKCUMaJIbHOTO MarHUT-
HOTO MOTOKA, IPOHU3BIBAIOLIETO PAMKY.

[pu ckopocTH M3MEHEHHUs CHITBI TOKA B coJIeHoH e paBHO 25 A/c, D/1C caMOMHAYKIIUH OKa3aJlach paBHON
75 MB. Uemy paBHa HHIyKTHBHOCTb COJIEHOUAA?

HcTounnk Toka 3aMKHYJIM Ha KaTynmky ¢ conpoTtusieHueM 10 Om u naayktuBHOCTBIO 0.5 I'H. Uepes kakoit
MIPOMEXKYTOK BpEMEHH CHJIa TOKa 3aMbIKaHus JocTUTHeT 0.7 mpeaensHOro 3HaYeHHUS !

ITo 3aMKHYTO# 2JIEKTPUUYECKON IIenu ¢ conpotuBiieHre 25 OM TeueT Tok. Uepe3 5 Mc mociie pa3MbIKaHUS
LIENU CHJIa TOKA YMEHbIIMIIAch B 8 pa3. OnpeaenuTs HHAYKTUBHOCTD LEMH.
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WNunyxtuBHOCTE conenouaa pasHa 0.4 MI'H. [Ipu xakoi cuiie TOKa SHEPIHsl MATHUTHOTO MOJISl B COJICHOUIE
Oyzet paBHa 160 mZIx?

Cura Toka B 00MOTKe coileHonaa, coaepxkamieid 1000 BuTkoB, paBHa 3 A. MarHUTHBIH MOTOK Yepe3 Iore-
peuHoe ceyeHue cojeHouaa cocrapiset 0.15 MB6. Onpenenuts 3HEPrHi0 MAarHUTHOTO IIOJISI B COJICHOM/IE.
Haiiti pasaocts a3z A@ xonebaHni OBYX TOYEK, JIKAIMUX HA JTyde M OTCTOSIIUX Ha PACCTOSHHUH 1=2 M
JpyT OT IpyTa, eCY AJIHHA BOJIHBI A=1 M.

Ha mpuibHYTO TIIEHKY NagaeT Oeiblil CBeT Mo yritoM 0=45° K moBepXHOCTH IieHKH. [Ipu kakol HauMeHb-
e TonmuHe hmin MIeHKH OTpaykeHHBIE JIydr OyAyT OKparieHsl B skenThiil et (A =600 am)? IlokazaTtens
MIPEIOMIICHUS MBITEHOM BOIBI n=1,33.

Ha mnenky tonmmuoii d=367 M magaet noj yriaom ¢=30° mapajuienbHbIid mydok Oenoro ceera. [lokasza-
TeNb npenomiieHus ieHkn n=1,4. B kakoif uBeT OyeT OKpalleH CBET OTPaKEeHHBIN TIICHKON?
Cdepuueckast BoJTHA paclpoCTPaHSIONAsACS U3 TOYCYHOTO MOHOXPOMATHUECKOTO0 UCTOYHHKA cBeTa (A=640
HM) BCTpEUYaeT Ha CBOeM IyTH Auadparmy ¢ KpyriibiM oTBepcTHeM paauyca r =0,4 mm. PacctosiHue oT uc-
TOYHHMKA JI0 9KpaHa paBHO 1M. OlpeJeNuTe pacCTOsIHAE OT OTBEPCTHsI A0 TOYKU dKpaHa, rAe HaOIogaeTcs
MaKCHUMYM OCBELICHHOCTH.

CBeT 0T MOHOXPOMAaTHIECKOTO UCTOYHHKA (A = 0,6 MKM) majaeT HOpMaIbHO Ha AuadparMy ¢ KpyribIM OT-
BepctueM. [JJuamerp otBepcTHs 6 MM. 3a auadparMoil Ha pacCTOsSHHM 3M OT Hee HaxoauTcs dkpaH. Ompe-
JeNTUTe, CKOJIBKO 30H DpeHens YKIaabBaeTCsl B OTBEPCTHH AuadparmMbl?

CBer ¢ JIMHOM BOJHBI A=535 HM maaeT HOPMAILHO Ha MPO3PAYHYI0 AN(PPAKIUOHHYIO pemeTKy. HaiiTu eé
MEPUOI, €CIIN OAMH U3 (hpayHroepoBEIX MAKCUMYMOB BO3HHMKAET MO YoM Audpakuuu ¢ = 35°.

Ha y3kyto mens nagaetT HOpMaabHO MOHOXPOMATHUYECKHN CBET. YTOJ OTKIOHEHHUS MTyYKOB CBETA, COOTBET-
CTBYIOIIIUX BTOPOH CBETION AUPPaKIIMOHHOH Tooce, paBeH 1°. CKOIBKHAM JTHHAM BOJH IAJAFOIIET0 CBETa
paBHa UpPHUHA 1Ienn?

AOCOIIOTHO YepHOe Teslo ObuIo HarpeTo oT Temmeparypbl 100°C mo 300°C. Haiith, BO CKOJIBKO pa3 mpu
3TOM M3MEHHIJIACh MOITHOCTh CYMMAapHOTO M3ITyYeHHUs TeTa.

Cget ¢ aauHHOH BoyHBI (0,5 MKM HOpMaJjbHO HaJaeT Ha 3€PKAIbHYIO MOBEPXHOCTh U MPOU3BOAMUT HA HEE
nasienne 4 mxlla. Onpenennuts yrcno GOTOHOB, ©XKECEKYHIHO MATA0NINX Ha lem? sroit MOBEPXHOCTHU.
MaxkcuMyM SHEPTHH M3TyYeHHs aOCONIOTHO YEPHOTO Tea MPUXOJUTCs Ha JUIMHY BosiHBL 450 HM. Ompene-
JUTH TEMIIEPATYPy U SHEPIreTUYECKYIO0 CBETUMOCTD TeJla.

Kpacnas rpannma ¢ortoaddexra mis aukens pasHa 0,257 mxMm. Haiftn mymmHy BOTHBI CBETa, aIA0MIero Ha
HUKEJIEBBIN 3JIEKTPOJI, €ClIM (POTOTOK MPEKpaILAeTCs MPHU 3aJepPKUBAIOIIEH pa3HOCTH MMOTEHINAJIOB, PAaBHON
1,5 B.

BonnoBass QyHKIMS, omMChHIBaKOLIass OCHOBHOE COCTOSIHHE 3JIEKTPOHA B aTOME BOAOPOJA, MMEET BHUJ
y(r)=Ae-r/a. Onpenenure HOPMUPOBOYHBIH KO3()PUIMEHT A U cpeaHee 3HaYCHHWE MOJIYJSl KyJIOHOBCKOH

CHUJIbI, ICUCTBYIOLIEN Ha 3JIEKTPOH. ) o
ma. X

BomnnoBas q)YHKI_II/IH OCHOBHOT'O COCTOAHUA YaCTUIbI B OJTHOMCPHOM MMOTCHIIUAJIBHOM I10JIC U(X): — 0 i

2
X _ JmK
a , rme ad= MOJIOKUTENIbHAsL MOCTOsIHHAs. Mcnonb3ys

2
ypaBHenue lllpeaunrepa, onpeaennTe SHEPTHUIO YaCTHUIIBI B 9TOM COCTOSIHUU.
Ormpezienute, BO CKOJIbKO pa3 OpOUTANIBHBI MOMEHT MMITYJIbCa AICKTPOHA, Haxosmerocs B f-cocTosHuy,
OosblIe, 4eM U1 BJICKTPOHA B P — COCTOSIHUU.
DnekTpoH B aToMe Haxoautcs B 0-coctosiHuu. Onpeaenute opOUTaIbHBI MOMEHT UMITyJIbCa dJICKTPOHA H
MaKCHMaJbHOE 3HAUYE€HHE MPOEKIIMA MOMEHTA UMITYJIbCa Ha HAIPaBJI€HHE BHEIIHETO0 MAarHUTHOTO TOJIS.
Onpenennts BO3MOKHBIE 3HAYEHHSI MATHUTHOT'O MOMEHTa 00YCIIOBIIEHHOTO OPOUTAIBHBIM JIBUKEHHEM
3JIEKTPOHA B BO30YKAEHHOM aToMe BOJOPOAA, €CIIM dHEPrusl Bo30yxaeHus pana 12,09 3B.
Ucnonesys npuammn [laynn ykazaTh Kakoe MaKCUMaJIbHOE YHCIIO 3JIEKTPOHOB B aTOME MOTYT UMETh
OJIMHAKOBBIMH CJIEIYIOIIME KBAaHTOBEIE uncia 1) n, I, m, mg; 2) n, I.

k — -
e o= |~ ' HMEeT BUI y(x)=Axe

14 . -
B siape msoroma yrinepoga (C omuH M3 HEHTPOHOB MPEBPATHIICA B NMPOTOH B pesyibrare [3 -pacnaja.

Kakoe sapo noiay4ninocs B pe3yabTaTe TAKOro IPeBpaIieHusl.
Omnpenenute neprosl moyrypacnaia paJioakTHBHOTO N30TOMA, ey 3/8 Ha4aJIbHOTO KOJIMYECTBa sep 3TOro
n3orona pacnanock 3a 407 cexyHI.

N 233 - .
PajnoakTHBHBIN H30TOM ypaHa ‘5, U mpereprieBaet miecTsh o M TpU [3 -pacnanos. Onpeaenure KOHEUHbIA

MPOAYKT AENEHUS U TPEACTaBbTE OOIIYI0 CXEMY pacraja.

Kpumepuu oyenku:
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Haumenoseanue: 3amura 1abopaTopHBEIX paboT

Ilpeocmaesnenue ¢ @OC: 3ananusl U/ BONPOCHI IS 3aIIUTHI Ta00PaTOPHBIX PadoOT
Bapuanmeul 3a0anuii:

JIP 1: [Iposepka 0cHO8HO20 3aKOHA OUHAMUKU BDAUYAMENLHO20 OBUNCEHUS

1.
2.

o ~No o

JlaiiTe moHATHE YTTIOBOTO IMyTH U YIJIOBOTO NEPEMELIEHHUS.

Halite onpeneneHue yriaioBOod CKOPOCTH, YIJIOBOrO yCKOpeHHs. Kak yrioBele XapaKTEpUCTUKH CBS3aHBI C
nuHeHbpIMU? Kak HampaBieHbl BEKTOpa YIVIOBOTO MEpPEMEIIEHUs], YIJIOBOMH CKOPOCTH U YIJIOBOTO YCKOpe-
Hus?

Jaiite ompeneneHne MOMEHTa CHJIIBI I MOMEHTAa UMITYJIhCa OTHOCHTEIHHO TOYKH BPAICHHSI, OTHOCHUTEIEHO
ocu BpaieHus. KakoBo ux Hanpasienue?

JatiTe onpenesieHre MOMEHTa HHEPIAH MaTepHaIBHON TOUKH, TBEpAOro Teia. KakoB pr3udecknii CMBICIT MOMEHTA
WHEPITUH Tena?

Brisenure u chopmynupyiiTe OCHOBHOM 3aKOH THHAMHUKH BPAIIaTeIHLHOTO JIBIKEHISL.

Brisenute pacuetHyro GpopMyiy I MOMEHTa WHEpIUU MasTHHKAa OOepoOeka.

O6BHCHI/IT€, mo4yeMy Ipu BO3paCTaHUM MACCHI IMaJarolIcro rpy3a BpEMs BpalllCHUA MajdTHUKAa YMCHbBIIACTCA.
Kak m3menuTcss MoMeHT uHepuuH MasTHIKa O0epOeka, ecliu Tpy3bl MepeIBUHYTh OIMKe K OCH BpalleHus,
Jajibllie OT OCU BpallleHUs?

JIP 2: U3zyuenue osudicenusi masmuuxa Makcsenna

1.

N

No o

© ®

10.

11.

12.

Jatb omnpezneneHrne BEKTOPOB YIIIOBOH CKOPOCTH, YTIIOBOTO YCKOPEHUs U c(hOpMyIMpOBaTh KaKk OHH
HaIIpaBJICHBI.

Kak cBsi3aHBI BeKTOpa JIMHEIHOTO M YIJIOBOTO YCKOPEHUH TOUKH BpAIlAloIIerocs Tena.

CdhopmynupoBaTh MOHATHE MOMEHTA WHEPIIMH TBEPAOTO TeJla OTHOCUTEIBHO HEMOABHKHON OCH BPALICHUSI.
B yem 3aknrodaeTcs ero pU3NIECKHi CMBICT?

3anucats ¥ chOpPMYIUPOBATH OCHOBHOE YPaBHEHHE BPAILATEILHOIO JBIKEHUS TBEPAOIO Tela BOKPYT He-
MOJIBMXKHOM OCH.

CdhopmynupoBaTh 3aKOH COXPaHEHHSI MOMEHTA UMITYJIbCA.

PaccMmoTpeTs aHanoruoo Mexay OCTyIaTeNIbHBIM M BpaIaTEIIbHBIM ABHKCHUSIMU.

[lo BEIOOPY mpemnonaBatesns BHIBECTU BBIPAXKEHUE IJI1 MOMEHTA MHEPLUHU 00pyYa, AUCKA, CTEPXKHS U LIapa
OTHOCHUTEJIBHO COOTBETCTBYIOIUX OCEH BpalllCHMUS.

N3n0XuTh yCTPOICTBO M MPUHLIKI pabOThI SKCIIEPUMEHTAIBHOM YCTaHOBKHY.

[Ipoananu3upoBaTh mporecc KojaedaTeIbHOro ABMKEHUS B CiIydae MasiTHUKa MakcBesuia.

BriBectu pabouyio ¢opmyity Al SKCIEPUMEHTAIBHOIO 3HAYeHMs MOMEHTa WHEPLMU MasiTHUKa Makcse-
na.

3anucath ¥ MPOKOMMEHTHPOBATH (OPMYITY JJISi TEOPETHUECKOTO 3HAYCHUSI MOMEHTA MHEPIUHU MasTHUKA
Makcseia.

BriBectu pabouyro hopMyity Uit MOMEHTa HHEPIUU HAKIIATHBIX KOJIEIl.

JIP 3: Onpeoenenue noxkasamens aouabamul 6030yxa memooom Knemana-/lesopma

growpnpE
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11.
12.
13.
14.
15.
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CdhopmynupoBaTh B YeM COCTOUT MOEIb HEaIbHOTO Ta3a.

HazoBute 1 oxapakTepusyiTe H30MPOLIECCH B ra3ax.

B uem 3akirodaercs aguabatHeIi nporecc? OxapakTepu3ynTe BOZMOKHBIC BAPHAHTHI €TI0 PeaTU3aIlkH.
ChopmynupyiTe 4TO TaKOE TEIIOEMKOCTb, B TOM YHCIIE, YTO TAKOE YENbHAS U MOJISIpHASI TETJIOEMKOCTb.
3anumuTe MepBOe HAadalIo TEPMOAMHAMMKH B nuddepeHunansHoi ¢popme, chopmynupyiite ero dusnde-
CKHM CMBICII.

3anuumTe ¥ TPOKOMMEHTHpYHTe ypaBHeHue [lyaccoHa B Tpex ero gopmax.

UTto Takoe mokazareiah annadaTel raza. Uem oTamdaroTcs rpaduKu H30TEPMBI U aauadbaTei?

BriBenute ypaBHenue Maiiepa.

3anumurTe YeMy paBHA YHHBEpcajbHas razoBas noctosHHas. Chopmynupyiite ee GU3NUECKUIT CMBICI.
ChopmynupyiiTe 4TO Takoe YHCIIO CTeNeHeld cBoOOAbI MoseKybl. KakoBo uucio cremneHeil cBoOOIbI A
OJTHO, -ABYX M -TP€X aTOMHOM MOJIEKYJIbI, [I€ aTOMBI )KECTKO CBA3aHBI MEKAY c000i?

3anumuTe Yemy paBHa nocrostHHas bonbumana. ChopMmynupyiite ee GU3MUECKHA CMBICIT.

Kak BeIpaskaeTcs mokasaTenb aguadarhl ra3a 4epes Yucio cTeneHei cBoooIb1?

N3n0XuTh yCTPOICTBO 3KCIEPUMEHTATIBHON YCTAHOBKH U TIOPSIIOK BBITIOTHEHUS pAOOTHI.

N300pa3ute nnarpaMMy paccMaTprUBaeMOro B 9KCIIEPUMEHTE Ipoliecca U MPOKOMMEHTHPOBATH €.
BriBectn pabouyro Gpopmyiry.

JIP 4: Onpeoenenue y0envbHoOU menioemKoCcmu Memanios MemoooM OXAadcOeHUs
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11.
12.
13.
14.
15.
16.
17.

0.

Kakue Tena sBnstoTcss aMOpQHBIMHE, a KAKWE KPUCTATITMYECKIMU ?

Coopmynupyiite, 9TO TaKOE TEIIOEMKOCTD, B TOM YHCIIE, YTO TaKOE yJAeIbHAS U MOJISIPHAS TETUIOEMKOCTb.
Kak cBsi3aHbI yaenbHas U MOJISIPHAS TEIUIOEMKOCTH MEXIy coO0n?

ChopmynupyiitTe, 9TO MOHAMAETCS IO YHUCIOM CTereHer cBOOOmbI MoJeKynbl. KakoBo 4mcio creneHei
CBOOOJBI 7SI OHO, ABYX M TPEX aTOMHOW MOJIEKYJIBI, AJIs CIydasi, KOIJla aTOMbI KECTKO CBA3aHbI MEXIY
co0oi?

3anummte GopMyiy, Mo KOTOPOH MOXKHO PacCUUTATh TOJHYIO SHEPTHIO KONeOaTeTbHOTO IBUKEHUS OTHOTO
aTOMa ¥ BCEX aTOMOB, HAXOISAIINXCS B OJHOM MOJIE TBEPAOTO Tela.

OauHaKoBOM JIM ABISETCS Pa3HOCTh TEMIIEPATYP MEXAY HarpeThIM TEJIOM M OKpYJKarolle cpenoil B rpanay-
cax llenscusa u Kensuna?

Cdhopmynupytite 3axon drononra u [Itu. [IpokoMMeHTHpYIiTE 00JIaCTh €70 MTPUMEHUMOCTH.

Kakyto Temneparypy Ha3bIBaIOT XapakTepUCTUUECKOH TeMnepaTypoii ebas?

3anumuTe 3aK0H oxnaxaeHus Hprorona-Puxmana.

B uem 3akimovaercd METOJ ONpPEAEICHUs YACIbHON TEINIOEMKOCTH C MCIIOJIBb30BaHUEM KPHBBIX OXJIaXKIe-
Hus?

Kaxoit rpadmk Ha3pIBaIOT KPHBOH OXJIAXKICHHS?

BeiBeaute padouyto Gpopmyiy (19).

Kaxoii Bug MEIOT KpHUBBIE OXJIAKISHUS B MOyIorapudMudeckoM Macirade?

Uznoxwute ycTpOHCTBO SKCIIEPUMEHTANBHONW YCTAHOBKH U TIOPAJIOK BHITOTHEHUS pabOTHI.

Uznoxute ycTpOHCTBO M MPUHIHUI pabOThI TEPMOIIAPHI.

Kakoe uznueckoe siBiIeHUE MTOJOKEHO B OCHOBY PabOTHI TepMOIIaphl?

Uznoxute B yem 3axmodaercs 3¢ ekt [lenpTre.

JIP 5: Onpedenenue omHocumenbHol OUIIEKMPUIecKoll npOHUYAeMOCU Mamepuaios

agrwbdE

JIMBIEKTPUKH, UX BUABL.

Ionstpuszanus IU3IEKTPUKOB, BUABI IOJISPU3ALIAHN.

ITone BHYTpU IUAIEKTPHKA.

ITone Ha rpaHunEe pasaena IByX AHIIEKTPUKOB.

PackpeITb CMBICT U3IEKTPUIECKON IPOHUIIAEMOCTH CPEIBI.

JIP 6: Uzyuenue yenu nepemenHo2o moxka

1.
2.

3.

~

9.

10.
11.

Kaxkoil Tok Ha3bpIBaeTCs IEPEMEHHBIM?

[aiiTe onpeneneHue MTHOBEHHOTO, AMIUIUTYIHOTO U JEHCTBYIOLIErO 3HaYEHUH MepeMeHHoro Toka. Kakas
CBSI3b MEXK/I1y HUMH?

Hapucyiite u 00bscHUTE BEKTOPHYIO AMarpaMMy IS LIETIM IIEPEMEHHOTO TOKa C MOCTIEeI0BaTeNbHO BKITIO-
YEHHBIMU PE3UCTOPOM, KaTyIIKOW HHIYKTUBHOCTH U KOHJIEHCATOPOM.

B nocnenosarenpHoit R-L-C  nemnm HalpsSOKEHWE Ha AaKTUBHOM DJJIEMEHTE MEHSIETCS II0 3aKOHY

U, =U,, sinomt . 3anummre 3aK0HBI K3MEHEHHUS TOKA W HANPSDKEHMH HA PEaKTHBHBIX 3JIEMEHTaX.

B nocnienoBarensroit R-L-C nienu nHAYKTHBHOE COMPOTHBIIEHUE OO0IIbIIE eMKOCTHOTO. Kak M3MEeHHTCS TOK
B IIEMH, €CJIM YaCTOTA MUTAOIIETO HAPSHKCHUS YBEITUIUTCS?

Sanumute 3akoH OMa Juis nociiezoBateNbHoi R-L-C menu nepeMeHHOro Toka B ACHCTBYIOIIMX 3HAYCHUSIX
HaIpPsDKEHUH U TOKOB.
Uro Ha3bIBaeTCS pEaKTUBHBIM COMPOTHUBIICHUEM IIETH, OT YeT0 OHO 3aBUCHUT?
UeMm BbI3BaH CHABHT IO (ha3e MEXIy TOKOM U MPHIOKEHHBIM HAIIPSDKEHUEM B LIENH HepeMeHHoro Toka? Ot
Yero OH 3aBUCHUT?

B vem 3akimouaercs paznuane Gopmyr 3akoHa OmMa s 1erneil MoCTOSHHOTO U MepeMeHHOro TOkoB? Uem
OHO BBI3BaHO?

Kak BBIYMCIUTH MOIIIHOCTD, BBIJICIIIEMYIO B LIEMTH IIEPEMEHHOI'O TOKa?
Uro HazpiBaeTCs KO3()PUIUEHTOM MOIIHOCTH?

JIP 7: Onpeodenenue yoeabHo20 3apsaoa 31eKmporHa MemoooM MAcHEeMPOHA

1.

2.
3.
4

Kaxue cuibl 1efCTBYIOT Ha IBHKYLIUICS 3apsi B JJIEKTPUUECKOM U MarHUTHOM HOJSX?

Urto Takoe cmna Jlopenmna? Uemy ona paBHa?

Uewm onpenenseTcs TpACKTOpHS ABMXKEHUS 3apsyKEHHON YaCTHUIIBI B 3JIEKTPOMAarHuTHOM 1ose?

KakoBa TpaekTopus 3apsDKEHHOM YaCTHULbL, JBIKYILEHCS B OJHOPOAHOM MAarHWUTHOM IIOJIE, ECIIU: BEKTOP €€
CKOPOCTH TIEPIEHIUKYISPEH BEKTOPY WHAYKIWHW MAarHUTHOTO TIOJS? COCTABIISIET C BEKTOPOM HWHIYKIIUH
yTOJI, OTJIMYHBIA OT IPSAMOTo?

MoseT 11 U3MEHUTHCA KMHETHYeCKasl SJHEPTUsa YacTHLIbI, ABMKYILIECHCS B MarHUTHOM II0JIE, €CIH JIPYTHe
TI0JISI OTCYTCTBYIOT?

UYro Takoe MarHeTpoH?



B yem 3akmrouaeTcs CylHOCTh METOAa MarHETPOHa TI0 OINPEIEIICHUIO YIEIBHOTO 3aps/ia 3JEeKTpoHa?

Kak nBmxyTCs 371€KTPOHBI B MAaTrHETPOHE B OTCYTCTBUM MarHUTHOTO MOJISI?

UeMy paBHa CKOPOCTb 3JIEKTPOHOB, JOCTUTLINX aHOa?

0. Kak 3aBucHT paanyc KpUBH3HBI TPACKTOPUH JIEKTPOHOB OT BEIMYMHBI MHIYKIIMA MAarHUTHOTO MOJIsA?

11. Kakoe 3HaYeHHE HHAYKIMM MarHUTHOTO TIOJISI Ha3bIBACTCS KPUTHUECKUM?

12. Kak 3aBHCUT aHOAHBIM TOK MarHeTpoHa OT MHAYKLUK MAarHUTHOTO MOJISl BOJIN3M KPUTHYECKOTO 3HAUCHHMS?

13. Kak HampaBIIeHO MarHUTHOE T10JI€ B MAarHETPOHE OTHOCUTENHHO IIMIMHAPUIECKUX JIEKTPOI0B BAKYyMHOTO
nuozaa? Kak HanmpaBiIeHO JIEKTPUYECKOE [0JI€ OTHOCUTENLHO MAarHUTHOTO?

14. TloueMy B OKPECTHOCTH KPUTHUECKOTO 3HAUCHUS TOKA COJICHOM/Ia aHOIHBIN TOK ClafaeT He cpa3sy, a MmocTe-
MIEHHO?

15. Yemy paBHO TaOIMYHOE 3HAUECHHUE yIIEIBHOTO 3apsa dIEeKTpoHa?

JIP 8: U3yuenue crodcenus 2apMOHUYECKUX KOTeOAHUII.

1. Tapmonuueckue konebanus. X XxapakTepUCTHUKH.

2. Kax npou3BoAnTCs CIIOKEHHE OJMHAKOBO HAIPaBJICHHBIX KONeOaHU ¢ OJMHAKOBOM dactoroii? Jlaiite

MOSICHEHNUE 110 UCIIONb30BAHNIO METO/Ia BEKTOPHBIX JUarpamm.

3. Uro takoe Ouenue? OT Yero 3aBUCUT YaCTOTa M aMILTUTYIa OUCHMIA?

4. Kak HalTH TPaeKTOPHUIO JIBIKEHHS YaCTUIIbI, COBEPLIAIONICH OJHOBPEMEHHO B3aMMHO TEPICHINKYIISIPHEBIE

KoJsiebaHus?

5. UYro takoe durypsr Jluccaxy?

JIP 9: H3yuenue aenenus unmepgepenyui ceema 6 moHKUX nieHKax Ha npumepe xoaey Hviomona

UYro takoe unTepdepeHus ceera?

KakoBrbl ycnoBust MakcuMymMa U MUHUMYMa HHTEp()EPEHIIMOHHON KapTUHBI?

UeM OTAMYAIOTCS TEOMETPUYECKAs U ONITUYECKAsi PA3HOCTh XOAa JBYX Jy4yei?

Uro Takoe KOrepeHTHbIE BOJIHBI?

JaTh onpeaenenrne TOHKOM TUICHKHU ?

Kak HaiiTu 1eHy JeneHus mIKaibl OKyJsipa MUKpockorna?

. Ilouemy xompua HetoToHa B 6€710M CBETE pamy’KHO OKpAIIECHBI?

JIP 10: Uszyuenue senenus norapusayuu ceema. Ilposepra 3axona Manoca

1. TlpuBenurte ypaBHEHHE IUIOCKOH MOHOXPOMATHUYECKOH BOJHBI B ACWCTBUTENBHONW M KOMIUIEKCHOH (opme,

MPOKOMMEHTUPYITE UX. IR
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2. Kak opreHTHpOBaHbBI B CBETOBO# BOJIHE JAPYT OTHOCHTEIBHO apyra Bektopa E,H, N ?

3. I[aTB OIIpCACJICHHUC MOJIIpU3alliu CBETA. BriBecTn YpaBHCHUC 3JIJTUIICA TTOJIApHU3alUuu.
4. Ot xakoro napamMeTpa 3aBUCUT (1)0pMa QJUIMIICA MOJIAprU3aluu, U KaKUC€ COCTOSAHUA MOJIAPU3ALUN IIPU 3TOM

BO3HHKAIOT?

5. O6’B${CHI/ITB, KaK IBIKCTCs KOHCL, BEKTOpa E B JICBO- M IPABO 3JUIMIITHYCCKH MOJIIPU30BAHHBIX BOJIHAX.
6. Uro Takoe eCTECTBEHHBIN CBCT, U KaAKMEC KPUBBIC OIMMMCHIBAIOT B 3TOM CJ1ydac KOHIbI BEKTOPOB !
E,H

7. Yro Takoe IIOCKOCTh KOJICOaHHA, TNIOCKOCTh TOJISpU3aIiu?

8. IloueMy OOBIYHBIC HICTOYHHUKH UCITYCKAIOT HEMOJISPU30BAHHBIN CBET?

9. Uro takoe nossipu3aTopsi? YTo Takoe HECOBEPIICHHBIN MOJSAPU3ATOP?

10. Yro Takoe 4aCTHYHO-IIOJISIPU30BAHHBIN CBET, YeM OH OTIIMYAETCS OT €CTECTBEHHOT0?

11. Yro Takoe CcTeTneHp MO PU3aAINN?

12. Paccka3aTbh 00 OCHOBHBIX METOJIaX TOITYyYEHHS JIMHEHHO-TIOSIPU30BAHHOTO CBETA.

13. Yo Takoe pa3pelieHHOe HampaBlieHHe rmoysipu3aTopa? UTo Takoe HHTEHCUBHOCTH (hoHA?

14. BreiBectu Gopmyiny 3akoHa Majroca.

JIP 11: Usyuenue 3axono6 sneutne2o ghomosppexma

B dem 3axummouaercs sBieHre BHeHEro GoToaddexra?

CdhopmynupyiiTe 3ak0HBI BHelIHeTO hoToaddekra.

Hapucyiite n 00bsicHUTE BOJIBTaMIIEPHYIO XapaKTEePUCTUKY (OTOIIEMEHTA.

Uro Ha3bIBaETCS 3a/I€PKUBAIOIIEH pa3HOCTHIO MOTEeHIINaNIOB? OT 4ero oHa 3aBUCHUT?

Uro Takoe TOK HACKIIIEHUS U KaK OH CBSI3aH C YUCIIOM HCITYIICHHBIX JIEKTPOHOB?

O6mbscaute hopmyy DiiHmreiina anst potorddexra.

B 1eMm npoTuBOpeums MeXIy KIacCHUECKON BOJIHOBOM TeOpHUeEH cBeTa 1 3akoHaMu GoTodddexra?
O0bscHuTE PHU3MUECKUI CMBICT pa0OThI BBIX0/1a U KPacHOM rpaHuilbl porodddexra?

Urto Ha3BIBAIOT HHTETPAILHON YyBCTBUTENHHOCTBIO poTodneMenTa? OObICHUTE METOIMKY €€ OIpeIeTIeHUs
B JaHHOH pabore.

JIP 12: Hccredosanue memnepamyprot 3a8UCUMOCHU CORPOMUBTIEHUSL MEMAIA U NOTYNPOBOTHHAKA

©WoNoO~wWNE



Uto Takoe yaenabHas 3JIEKTPONPOBOAHOCTh U OTYETO OHA 3aBUCUT JUIsI METAJUIOB U OTYPOBOIHUKOB?

B yem 3akmouaeTcst GU3MUSCKUN CMBICIT TOABHKHOCTH HOCHTEeH 3apsiaa? UTo u Kak Ha Hee BIUACT?

OO0BAcHUTE 30HHYIO CTPYKTYPY METAIIOB, IOJTYITPOBOJTHUKOB M TUAIIEKTPHKOB.

OOBACHUTE C TOYKH 3pEHUS 30HHOW TEOPUH TEMITEPATYPHYIO 3aBUCUMOCTH AIIEKTPOITPOBOJTHOCTH CO0-

CTBEHHBIX MTOIYIIPOBOIHUKOB U METAJLIOB.

5. Uro Takoe SHEpPrus aKTHUBAIMM COOCTBEHHBIX MOJYNPOBOAHMKOB? Kak OHa ompenensercss 3KCIepUMEH-
TalbHO?

6. Uro takoe ypoBeHb U 3HeprHst Depmu?

7. Kak onpenensercs TeMnepaTypHbIid K03(QQUIIMEHT CONPOTHBICHUS MeTaLIa?

Kpumepuu oyenku:

[IpuBeneHs! B pazzaene 2
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Haumenosanue: x0JII0KBUYM
IlIpeocmaenenue ¢ @OC: iepeydcHb BOIPOCOB
Ilepeuens eéonpocos 014 nposedeHus Koa10KEUYMOE
Konnoxkeuym Nel
1. Kunemaruka matepuanbHoi Touku. Cuctemsl otcuera. [lepememnienue u ckopocts. HopmansHoe,
TaHT€HLUAIbHOE, U TIOJHOE YCKOPEHHE.
2. 3axoH uHepuuu. MHepunaisHble U HeMHEpIUalIbHbIE CUCTEMBI 0TcYeTa. Pu3nvecKoe coaepKaHue
MOHSITUI MacChl, CUJIbI, UIMITYJ1bCa, UMITYJIbCa CUIIBL. 2-01 3aK0H HbroToHA.
3. 3-mit 3akoH HrroToHa. BHemHre W BHyTpEeHHHE CHIIBL. 3aKOH COXpaHEHHS UMITYJIbca ISl 3aMKHYTON
cuctemsbl Tea. [lonsarue [CHTpa MacC U 3aKOH €T0 JABUKCHUA.
4. BpamarenbHoe IBIKCHHE U €r0 KHHEMAaTHYECKHE XapaKTepUCTUKHU: YIIIOBOE MEpEMEICHUE, YIriioBas
CKOPOCTb U yIiIoBo€ yCKopeHue. CBs3b YIIOBBIX XapAKTEPUCTUK C TMHEHHBIMU.
5. I[I/IHaMI/I‘ICCKI/Ie XapaKTCPUCTUKN BpallaTCIbHOI0 ABMIXCHUA: MOMCHT CHJIbBI, MOMCHT HMIIYJIbCA,
MOMECHT WHEPIIMHU. BrIyrcieHrne MOMEHTOB HHEPIIMH TeJl IpaBuibHOU GopMbl. Teopema llltetinepa.

6. OCHOBHOI1 3aKOH JMHAMUKHU BPAIIaTeILHOTO ABMKCHUS. 3aKOH COXPAHCHUSI MOMEHTA UMITYJIhCa.

7. Tlonsarue »Hepruw, paObOTHl M MOIMHOCTU. KHMHETHYECKas 3HEprusi MEXaHW4YeCKoW cucTembl. Pabota
MEPEMEHHOMN CUJIBL.

8. Kunernueckas sHeprus U paboTa BO BpallaTeIbHOM JIBHKCHUU.

9. TloHsaTHe MOTEHIMATLHOTO 10JIs1. [ToTeHIMAaIbHASI SHEPT U MaTePHATbHON TOYKH BO BHEIIIHEM CHUIIOBOM

TI0JIE U €€ CBSA3b C CHUJION, JEUCTBYIOIIEH Ha MAaTEPUAIIBHYIO TOUKY.

10. 3akoH coxpaHEHHs SHEPIUH B MEXaHUKE, KOHCEPBATUBHBIE M HEKOHCEPBAaTHBHbIE CHIIBL. lIpumenenue
3aKOHOB COXpPaHEHMS K YIPYTroMy M HEYNIPYyroMy yAapam.

11. IlpeoOpazoBanuss [amumes. MexaHudeckuii MPHUHLIWI OTHOCUTEIHHOCTH. Teopema CIOKEHHS
CKOPOCTEH.

12. Tloctynatsl cienManbHOM TEOPUU OTHOCUTENBbHOCTH DifHiuTeiiHa. [Ipeodpazosanus Jlopenua n
CJIEJICTBHS U3 HUX.

Konnoxksuym Ne2
1. Macca, uMnynbCc 1 OCHOBHOI 3aKOH JIWHAMHUKU B PEJIITUBUCTCKOW MexaHMKe. B3ammocBsa3b macchl U

sHeprun. Knnetndeckas sHEprys B PENATUBHCTCKON MEXaHUKE.
2. KoneGatenbHoe nBmkeHue. ['apmMonnueckoe KojneOaHue U ero XapakTepucTuku. CKOpOCTh U yCKOpEHHE

MIPU TAPMOHUYECKUX KOJICOAHMSIX.

CrnoxeHre rapMOHUYECKUX KOJICOaHMI OHOTO HAMPABICHUS U OJJUHAKOBOM 4acTOTHl. brueHusl.

CroxeHue B3auMHO-TIEPIIEHANKYJISPHBIX KOJIeOaHnH.

Junamuka rapMoHndeckux koneOanuid. uddepenuunansHoe ypaBHeHHE TapMOHUYECKUX KOJeOaHHH.

[IpyxuHHBIH, MaTeMaTHYECKUH U QU3NIECKUI MASTHUKH.

6. 3aryxaromue kojebanus. JuddepeHnyanbHoe ypaBHEHUE 3aTyXaloIMX KOJeOaHUM, €ro pelieHue u
aHaJu3.

7. BrwinyxneHnsle kosnebanus. Auddepennmanbaoe ypaBHeHHE BBIHYKICHHBIX KOJeOaHU, €ro pelieHne
U aHau3. SIBJIeHUE pe30HaHca.

8. MonekynsipHas ¢u3uKka W TEPMOAMHAMEKA, WX OOBEKTHI M  METOABl  HCCIEJOBaHMUs.
TepMonrHamudeckas cucrema, €€ mapaMeTpbl M COCTOSIHME. TepMOOMHAMMYECKUI NPOLECC M €ro
BH/IBL.

9. Mopuenp uaeanbHOro raza. BBIBOJ OCHOBHOTO YpaBHEHHs MOIECKYJISPHO KHHETHUECKOW TEOPHU U
CJICACTBUS U3 HEro. MOJeKy ISIpHO KHHETUYECKOE TOJIKOBaHUE a0COIIOTHOM TeMIIepaTyphl.

ar®



10.

11.

12.

Uucno creneHeit cBOOOIbI MONEKYJ. 3aKOH PABHOMEPHOTO PACIPE/ICIICHUS SHEPTHH 110 CTEICHIM
cB00O0IBI. BHYTpeHHSs 3HEPTUs UIeaTbHOTO rasa.

3axkoH MakcBemna Uil pachpenesieHrusT MOJIEKYNI 10 CKOPOCTSIM M JHEPTHSM TEIUIOBOTO JIBHKCHHS.
[TonsTre cpemueir apudMeTHIECKON, CpeTHEH KBaApaTHIHON 1 HanboIee BEpOSTHOW CKOPOCTSIX.
BriBox 6apomerpudeckoit popmysl u e€ ananms. Paciipenenenve borbiiMaHa 1Sl 9aCTHIT BO BHEIITHEM
MOTEHIIUATBHOM TIOJIC.

KonsnoxkBuym Ne3

1.

2.

N OA

10.
11.
12.
13.

14.

MaruautHoe mosie B BakyyMe. KoHTyp ¢ TOKOM B MarHUTHOM mose. BekTop MarHMTHOW MHAYKLUH.
CuoBble TUHUY MarHUTHOTO MMOJIs. 3aKOH AMIiepa.

3akoH buo-Casapa-Jlannaca. U ero npuMeHeHHe K BBIYUCIEHUIO MAarHUTHBIX MOJEH MPSAMOJIMHEHHOrO
MIPOBOJIHUKA C TOKOM M KPyTOBOI'O TOKa.

Teopema o IUPKYIANINN BEKTOpa MarHWTHOW WHAYKIHHU (3aKOH TIOJTHOTO TOKa). BuxpeBoi xapaktep
MarHuTHOro noud. IlpuMeHnenne TeopemMsl 0 HUPKYISIUK K PacyeTy MarHUTHOTO TI0JI COJIEHOUAA.
MarnuTHslii oTOK. Teopema ['aycca st MAarHUTHOTO TOJISL B BAKyyMe.

PaGota npu nepemenieHuN MPOBOTHNUKA C TOKOM B ITOCTOSTHHOM MarHUTHOM TIOJI€.

JIBr>keHre 3apsKeHHBIX YacTHIl B MarHuTHOM nose. Cuna JlopeHna. Y ckopuTenu 3apsKeHHBIX YacTHIL.
O¢ddexT Xomra 1 ero npuMeHEHNE.

SBnenne snmexkrpoMarauTHoW WHAYKImU. llpaBuio Jlenna. 3akon dapanes-Jlenna (0CHOBHOH 3aKoH
3JIEKTPOMArHUTHON MHIYKIMK) U €70 BBIBOJ U3 3JEKTPOHHBIX MPEICTaBICHUH.

SIBnenue camonHAyKUMU. THIYKTUBHOCTh. DJIEKTPOABIKYILASA CUJIa CAMOMHAYKIUU. IHIyKTUBHOCTh
COJICHOUA.

Toxku npy pa3MbIKAHUU U 3aMbIKAHUH LIECTIH.

9HCpFI/I5{ MAarHuTHOI'O I10JIA.

MaruuTHoe II0Jie B BCIICCTBC. MaruuTHble MOMEHTBI 3JICKTPOHOB W aTOMOB. KﬂaCCI/I(bI/IKa]_[I/IH
MaTepHUaJIOB 110 MArHUTHBIM cBoiicTBaM. [{namarneruku. [lapamarneTuku.

OnucaHue MarHUTHOTO TOJIS B BelllecTBe. BekTop HaMarHnyeHHOCTU. TeopeMa 0 HUPKYJISLKUYA BEKTOpa
HaMpsA>K€HHOCTU MAariHUTHOT'O ITOJIA.

deppoMarHeTUKy U UX CBOMCTBA. JloMeHHas npupoaa peppoMaraeTusma.

Konnoxksuym Ned

1.

2.

14.

BrinyxaeHHbIe 3neKTpoMarHuTHele Kosiebanus. JuddepennuanbHoe ypaBHEHHE BIHYKICHHBIX KOJIe-
0aHuii 1 ero penreHne. AMIUIHTY/a U ¢a3a BEIHYKJICHHBIX KoeOaHuil. SIBneHne pesoHaHca.

Cucrema ypaBHeHMIT MakcBeluta B MHTErpalibHOU U uddepeHnnansHoi popmax. CrecTBusl U3 ypas-
HeHull Makcaeuia.

DJeKTpOMarHuTHBIE BOJHBI M WX cBoiicTBa. [duddepennmanbaoe ypaBHeHHE 3JIEKTPOMAarHUTHOH BOJI-
Hbl. OHeprus BoiH. [loTok sHeprun. Bextop Ymosa-IloiiHTHHTa.

CseroBas BonHa. MHTEepdepenuus ceera. KorepeHTHOCTh (BpeMEHHasi U MIPOCTPAHCTBEHHAs1) M MOHO-
XPOMAaTHYHOCTh CBETOBBIX BOJIH. Y CJIOBHSI MAKCUMyMa U MUHHMYMa HHTEHCHUBHOCTHU NIPU MHTEp(EpeH-
UH.

CrniocoObI TOTy4eHHs KOTePEHTHBIX BOJIH. MHTepdepeHnys cBeTa B TOHKUX TUICHKaX.

[Nonstue nudpakuuu ceeta. [lpuniun [toiirenca-Openens. Meron 308 @penens. [IpsmonunHeitHOe
pacnpocTpaHEeHUE CBETA.

Hudpakuus Opaynrodepa Ha 0THOM IIEITH.

Hudpakuus Opaynrodepa Ha 1udpakInOHHON peIIeTKE.

Pazpemaromast cnocoOHOCTh ONTHYECKUX TPUOOPOB.

. Jlucniepcus ceeta. O01acTH HOPMAJILHOM U AHOMAJILHOW JUCIIEPCHH. DJICKTPOHHAS TCOPHSI TUCTICPCHH.
. IloHsTHE O MONSIPU3AIUH CBETa, BUIIBI MOJsipu3ai. CriocoOb! MOTy4YeHHUs MOISIPU30BaHHOTO CBETA.
. TennmoBoe uznyyenue. OCHOBHBIE XapaKTEPUCTUKU TEIIOBOTO U3TyUYEHHUS. 3aKOHBI TEIJIOBOIO U3JTy4e-

uus: Kupxroda, Credpana-bonpumana, Buna. A6comoTHO yepHOE TENO.

. KBanToBas runotesa u popmyna Ilnanka. Cea3s Gpopmynsl [1nanka ¢ KI1acCHYeCKMMA 3aKOHAMH TETJI0-

BOro u3ny4eHus. [loHsaTHEe 00 ONTHYECKOW TUPOMETPHUH.
JlnanexTnyeckoe eMHCTBO KOPIYCKYJIAPHBIX W BOJHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO M3JIyUCHUSI.
Buemnuit potosddexr. Jlasnenne ceera. Ddhdext KomnToHa u ero teopusi.

Kpumepuu ouenxu:
[IpuBeneHns! B paszeie 2

Haumenosanue: KOHCTIESKTHPOBAHUE JICKITHH
IIpeocmaenenue ¢ @OC: nepedeHb BONPOCOB ISl CAMOCTOATENBbHOM padoTs! ctynenToB (CPC)



Ilepeuens eonpocoe ona CPC:
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KonebarenpHoe nrxenue. I'apMoHndeckoe konebaHue 1 ero XxapakrepucTuku. CKOpoCTh U yCKOPEHHUE MIpH
rapMOHHYECKUX KOJICOaHUSAX.
CroxeHue rapMOHMUYECKHUX KOJIeOaHni OHOTO HAMpaBleHHs M OIMHAKOBOM 4acTOTHl. brueHus.
CroxeHue B3anMHO MEPIEeHANKYIISPHBIX KOJeOaHHH.
Junamuka rapmoHnyeckux konebanmii. Auddepennmansnoe ypapHeHHe rapMOHUYecKUX Konebanmid. [1py-
JKUHHBIN, MATEMaTHIECKAN M PU3HUSCKHA MASTHUKH.
3aryxaromue kosnebanus. AnddepeHnnaibHoe ypaBHEHHE 3aTyXarOIUX KoJeOaHUH, ero pelieHre U aHaIu3.
Brnyxnennsie konebanus. duddepennmansHoe ypaBHEHHE BBIHYKACHHBIX KOJNEOaHUH, €ro pelieHUe H
aHanu3. SIBlieHKre pe3oHaHca.
BomnroBbIe ponieccsr. Mexanusm 00pa3oBaHHS BOJH B yIpyroi cpene. [lomepednsie u MpoaoIbHBIE BOTHBL
VYpaBHeHue Oeryiueii BoMHbL. BennunHbl, XapaKTepu3yIoLIie BOJIHY.
OO0pa3oBaHHEe CTOSYNX BOJH. Y paBHEHUE CTOSYEH BOJIHBI U €T0 aHAJIH3.
MonexynapHas ¢u3uKa ¥ TEPMOIAMHAMHKA, UX OOBEKTHI U METOIbl MCCIENOBaHMS. TepMoauHaMHUUYecKast
cUcTeMa: e€ ImapaMeTphl U COCTOSHUE. TepMOAMHAMUYECKH MPOLIECC U €r0 BUJBI.
Monens ujeanbHOro rasza. BeIBoJ] OCHOBHOIO ypaBHEHHs MOJEKYJISIPHO-KMHETHYECKOW TEOPHUH M CIel-
CTBHA U3 HEro. MoJeKyIIpHO-KMHETHUECKOE TONKOBaHHE aOCOIIOTHOM TeMIIEpaTypBhI.
UYucno creneneil cBOOOAB MOJIEKYJl. 3aKOH PaBHOMEPHOI'O PacHpeieNeHus] SHEPIUU 110 CTEHEeHsSIM CBOOO-
I6l. BHYTpeHHsIsI SHepTrHsl UeaIbHOTO ra3a.
3akoH MakcBemna uisl pacpefesleHus] MOJIEKY UAEaIbHOrO ra3a Mo CKOPOCTSAM M 3HEPTHSAM TEIUIOBOTO
nerkenns. [loHsTre 0 cpenHel apuMeTHdecKoi, cpelHell KBaIpaTHIHON 1 HanOoJiee BEPOSTHOW CKOPO-
CTSIX.
BriBog 6apomerpuueckoit hopmynsl U e€ ananu3. Pacnpenenenue BonmbiMana 11 4acTull BO BHEIIHEM
MTOTEHLIUAIBHOM II0JIE.
CpenHee 4HCIIO CTONKHOBEHWH W CpelHssl JUIMHA CBOOOAHOrO mpoOera Mosekyll. SBieHue nepeHoca B
TEPMOINHAMUYECKH HEPABHOBECHBIX cUCTeMax: TH((y3us, TEIIIONPOBOAHOCTh, BHYTPCHHEE TPEHUE.
[lonsTHE 0 BHYTpEeHHEH 3HEpruM Kak (GYyHKLIUHN COCTOsIHMA. Temora U paboTa Kak (opMa mepenadu 3Hep-
run. [lepBoe Havano TepMOIMHAMHUKH.
[Ipumenenue mepBoro Havaja TEPMOAMHAMUKU K H3omporneccaM. PaboTa 1 TEIIOEMKOCTh B M30IpOIIec-
cax.
AnmabatHbIi niporiecc, ypaBaeHue Ilyaccona. Pabota u TermioéMKocTb.
OoOpaTtumbie u HeoOpaTtuMbie niporiecchl. [lonstue nuka. [ukn Kapuo u ero KITJI j1is uaeanbHoOro rasa.
TerutoBas ¥ XOJIOMIIbHAS MAIIUHBL.
OHTponus. Bropoe Havyano TepMOAVMHAMUKH M €ro cTaTHYecKas MHTepnperanus. Kpurtnka naeamuctude-
CKOTO TOJIKOBaHUS BTOPOT'O Havyana TepMOJINHAMUKH.
Peanpable Taspl. Cuilbl MOJEKYJSIPHOTO B3aMMOJAEWCTBHUS. YpaBHeHue Ban-nep-Baanbca. BuyTpennsas
SHEPIHs pealbHOro rasa.
CpasHenue nzotepM Ban-nep-Baanbsca ¢ skcriepuMeHTanbHBIME. Kputnueckoe coctosgHue BemecTsa. [lo-
HsATHE 0 ()a30BBIX TIEpexo/ax.
OCHOBHBIC TIOJIOKCHHS KJIACCUYECKOM SJIEKTPOHHON TEOpUH 3JIEKTPOIPOBOIHOCTH METaJIoB. BEIBOA 3a-
koHa Oma u [[xoynsa-Jlenna B nuddepeHnnanbHol popMe U3 3JIEKTPOHHBIX NpeacTaBieHuid. Pabora BbI-
X012, KOHTaKTHAsl pa3HOCTH MMOTEHIIHAIOB, siBJicHre 3eeOeka u [lenTbe.

2 cemecTp

agrwbdE
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Omnucanne MarHUTHOTO TI0JIA B BeiecTe. Knaccudukanys MaTepruaioB 10 MarHUTHBIM CBOHCTBaM.
JunamarneTuku. DaeMeHTapHas TEOpHs JUaMarHeTU3Ma.
[Napamarneruku. Knaccuueckas reopus Jlamxeena. Hamaranaennocts. O60011eHre 3aK0Ha MOTHOTO TOKA.
deppoMarHeTHKH, UX OCHOBHBIE cBoiicTBa. JloMeHHas pupoja peppoMarHeTusma.
CB0OOTHBIC HE3aTyXAIOMIHE U 3aTyXaOIIHEe dJICKTPOMAarHUTHBIC KoJIeOaHws B K0aeOaTeTbHOM KOHTYPE.
Huddepenumansoe ypaBHEHNE 3aTyXalOMKX KOJIeOaHHi, ero pelieHne 1 aHaIn3.
BrinyxeHHbIE dNIeKTpOMarHuTHbIE Kostebanus. AuddepennmnanbHoe ypaBHEHNUE BBIHYKICHHBIX KoJeOaHUH
Y €T0 perreHrne. AMIUINTYAa ¥ (a3a BEIHYKICHHBIX KoyieOaHwil. SIBIeHre pe3oHaHca.
DJeKTpOMarHuTHBIE BOJIHBI W MX cBoMcTBa. JnddepeHimanbHoe ypaBHEHNE 3JIEKTPOMATHUTHON BOJHBL
Oneprus BoiH. [loTok sHeprun. Bekrop Ymosa-IloliTunra.
CseroBas BoiHa. MHTepdepennus ceera. KorepeHTHOCTH (BpeMeHHAs M IPOCTPAHCTBEHHAS) © MOHOXPOMa-
TUYHOCTBH CBETOBBIX BOJIH. Y c10BUS Makc. Yl MuH. IHTeHCHBHOCTH NTpU HHTEPEPEHIHH.
Crioco0s! mosTyueHusI KOTePEeHTHBIX BOJH. MHTEepdepeHtus cBeTa B TOHKUX MIeHKax. [[puMmenenue uaTep-
(hepennyn: HHTEPPEPOMETPHI, TPOCBETIACHUE ONTHKH.



10. Ilonstue o qudpaxmuu ceera. [Ipunnun [olirenca-®penens. Meron 308 Openens. [Ipsamonuneitnoe pac-
MPOCTPaHEHHUE CBETA.

11. Hudpaxums @paynrodepa Ha 1U(QPaKIIHIOHHON pPEmIeTKe.

12. Judpakuus @payHrodepa Ha OJHOH HICTH.

13. Paspemraromasi crtocOOHOCTh ONTHYECKUX TPHUOOPOB.

14. Tlousarwue o roiorpadum.

15. Jlucrepcus ceeta. O01acTH HOPMATBEHON M aHOMAIBHON JUCTICPCHU. DJICKTPOHHAS TEOPUS TUCTICPCHH.

16. IlonsTue o monspu3aluy CBETA, BUABI HOgpu3anri. CriocoObl HOTydeHHs NOISPU30BAHHOTO CBETA.

17. HckyccTBeHHas oNTHYeCKas aHU30TPOIHsA, €€ 00BSICHEHNE U IIPUMEHEHHE.

18. TemnoBoe m3mydeHne. OCHOBHBIE XapaKTEPUCTUKHU TEIUIOBOTO M3ITyYeHHUS. 3aKOHBI TEIUIOBOTO W3ITyUCHHUS:
Kupxroga, Credana-bonpimana, Buna. AGCONMIOTHO YepHOE TeEO.

19. KganroBas runotes3a u Gopmyna Ilnanka. Cesa3e ¢popmynsl [Inanka ¢ KacCHuecCKMMHU 3aKOHAMH TETIOBO-
ro n3nyderus. [loraTrue 06 onTHYecKOi MMPOMETPUH.

20. /lmanexkTHyeckoe eIMHCTBO KOPITYCKYJISIPHBIX W BOJHOBBIX CBOWCTB AJICKTPOMArHWTHOTO W3ITyYCHUS.
Buemrnuit potosddexr. JlaBnenne cera. Dpdext KomnTona u ero teopus.

21. T'mnoresa u ¢popmyna ae bpoiins. DkcnepuMeHTaTbHOE MOATBEP KICHUE TUTIOTE3bI e bpoiist.

22. CoOTHOILEHHE HEONpPeIeIEHHOCTEH KaK MPOSBICHNE KOPIYCKYJIIPHO-BOJHOBOrO Ayanu3Ma. [IpuHiun
MPUYMHHOCTH B KBAHTOBOW MexaHuke. OrpaHHUEHHOCTh MEXaHUYECKOTO JCTEPMUHHU3MA.

23. BoanHoBas (yHKIMS ¥ ee cTaTUCTUYeCKUi cMbIci. Obmiee ypapHenue [lpenunrepa. CtanuoHapHOe COCTO-
staue. YpaBHenue penunrepa sl CTALlMOHAPHBIX COCTOSIHUIA.

24. Yactuia B OJJHOMEPHOH OECKOHEYHO IIyOOKOH MOTCHIMAIbHON siMe. BoiHOBBIC (yHKIIMH, KBAHTOBaHUE
SHEPTHUH.

25. [IpoxokaeHHEe YaCTHUIlbl Yepe3 MOTCHIMAIbHBIN Oapbep. TyHHENbHBIN S deKT.

26. JIuHEWHbI rapMOHIYECKUI OCIIIIATOP B KBAHTOBOW MEXaHUKE.

27. Pa3BuTHe peacTaBieHU 0 cTpoeHNn aToMa. Moxens atoma Pesepdopaa-bopa.

28. Atom Bojopoza B KBaHTOBOW MexaHHMKe. KBaHTOBbIe umcna ux (usuyeckuil cMbicia. CIUH AJIEKTpPOHA,
CIMHOBOE KBAaHTOBOE YHCJIO.

29. Ilpunnumm Iaynn. Pacnipenenenue 3JeKTPOHOB B aTOME IO COCTOSHUSIM.

30. IlonsTHE 00 PHEPreTUYECKUX YPOBHAX MONEKYI. CIIEKTPBI MOJIEKYII.

31. CroHTaHHOE W BBIHYXIIEHHOE HU3IydeHHe. JIazephl U UX MPUMEHEHHE.

32. TloHsTHE O KBaHTOBBIX cTaTucTHKax. PazoBoe MPOCTPaHCTBO. DineMeHTapHas suelika. [LtoTHocTs cocTos-
Huii. Pactipenenenue gactuil mo coctostHusAM (bo3ze-Oitnmreitna, @epmu-/upaka).

33. TemnoeMKOCTh KPUCTAJUTHYECCKOM peteTk. 3akoH JlroonTa-I1tTu. KBaHTOBast TeOpHs TEIJIOEMKOCTH.

34. KpanToBas Teopusi CBOOOIHBIX JJIEKTPOHOB B MeTailie. PacmpeseneHie CBOOOIHBIX 3JICKTPOHOB IO dHEP-
T'UsIM B 3aBHCHMOCTH OT TemIiiepaTypsl. Pacnipenenenne @epmu-upaxa. BHyTpeHHss SHEPTUs U TEIJI0EM-
KOCTb 3JIEKTPOHHOTO T'a3a B METaJLJIC.

35. DneKTpoIpoBOJHOCTh METAIIOB. CBEPXITPOBOIUMOCTb.

36. PacmenyieHne 3HEPreTHYECKUX YPOBHEH M30JIMPOBAHHBIX aTOMOB M BO3HUKHOBEHHE SHEPTETHUECKHX 30H
npu 00pa3oBaHUK KPUCTAUIMYECKOH pemeTky. JleJieHne MaTeprualoB Ha METaJUIbl, OTYIPOBOAHUKY U U~
AIIEKTPHKH.

37. TlomynpoBOAHMKH, UX COOCTBEHHAs s MPUMECHAs IPOBOJAMMOCTh. TemneparypHasi 3aBUCHMOCTh [TPOBOTH -
MOCTH TI0JIyTIPOBOTHUKOB.

38. TlonsiTHE O p-TI-Tiepexo/ie CBOMCTBA P-TI-NIepeX0/ia U €T0 BOJIbTAMIIEPHAs XapaKTepHCTHKA. J{HOIBI.

39. ®oTo3neKTpUUECcKre SIBICHUS B OTYIPOBOAHUKAX.

40. CocraB u xapakTeprcTuky siapa Pasmep sinep. CBoiicTBa v pUpo/Ia SIEPHBIX CHIL

41. [ledext Macchl M SHEPTUH CBA3U sIpa.

42. 3aKOHOMEPHOCTH U MPOUCXOXKJeHHE anb(ha-, 6eTa-, raMMa- UTyUYeHUH aTOMHBIX SiJIep. 3aKoH paguo-
aKTHBHOTO pacraja.

Kpumepuu ouyenku:

[IpuBeneHns! B paszeie 2

Haumenosanue: 3x3aMeH

Ilpeocmasnenue 6 @OC: iepedeHb BOIIPOCOB

Ilepeuens 6onpocos 0ns nposedenus IK3amend:

1. Bsenenwe: nmpenMeT QU3UKU U €€ CBSA3b C IPYTHMMH JUCHUTUIMHAMU. MeTonbl (PU3HUYECKUX HUCCIIeIOBaHUN
(ombIT, TUIIOTE3, SKCIIEPUMEHT, TEOPHS). B3anMOCBs3b (DM3UKY U TEXHUKHU.
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[lonsTHE IpOCTpaHCTBA M BPEMEHH B KiIacCHUecKoi (u3nke. CHUCTEMBI OTCUETA. IEPEMEIIEHHE U CKOPOCTD.
HopManbHoe, TaHTeHIIMaNbHOE U MOJTHOE YCKOPEHHUE.

IlonsTHe coctosiHus B Kiaccuueckoll mexanuke. OCHOBHas 3afjaya AMHAMHKH. 3aKoH uHepumu. Uuepuu-
aJbHBIC U HEMHEPIMAIbHBIE CHCTEMBI oTcueTa. DH3nueckoe conepkaHue MOHATUN MACChI, CHIIBI, UMITYJIb-
ca, UMITyJIbCa CHIIbL, 2-1 3akoH HbtoToHa. BHbl B3anMoIeliCTBHH, MOHATHE O CUIIaX WHEPIIHH.

3-it 3akoH HeroToHa. BHemHue ¥ BHYTpEHHHE CHIIBI. 3aKOH COXPAaHEHHS MMITYIhCca JIJIsl 3aMKHYTOW CHCTe-
MbI Ten. [ToHATHe IIeHTpa Macc U 3aKOH €ro JABMKEHUS.

[lonsTne sHepruu, paboTHl U MOIIHOCTU. KuHeTnueckast sHeprus MexaHudeckol cucrtembl. Pabora mepe-
MEHHOM CHJIBI.

[lone xak dopma MaTepun, OCyIIECTBISIOIAS CUIOBOE B3aUMOJeiicTBUE Mexy yacTuuamu. [lonstue mo-
TeHIUaIbHOTo nossl. [loTeHnmanpHas sHeprust MaTepruaibHON TOYKM BO BHELTHEM CHUIIOBOM I10JIE U €€ CBS3b
C CHJIOW, NEHUCTBYIOIIEH Ha MaTepHUATBHYIO TOUKY (Ha IpUMEpe TPaBUTAI[IOHHOTO TIOJIS).

3aKOH COXPAaHEHUS 3HEPTrUU B MEXaHMKE, KOHCEPBAaTHUBHBIE 1 HEKOHCEPBATUBHBIE CICTEMBI.

BpamarensHoe nBMKEHHE M €r0 KHHEMATHYECKHE XapaKTEpPUCTUKHU; YIIIOBOE MEepeMElIeHNe, YIiloBas CKO-
POCTh U yrioBoe yckopeHue. CBA3b yIJIOBBIX XapaKTEPUCTHUK C JIMHEHHBIMH.

JlMHaMHYECKHE XapaKTEPUCTUKH BPAIATEIBHOTO ABHMIKEHUS: MOMEHT CHJIBI, MOMEHT HMMITYJIbCa, MOMEHT
MHEpLYU. BrluuciieHne MOMEHTOB HHEPIIMH TeJ NTpaBuiIbHOU (opMmbl. Teopema IlITeitHepa.

OCHOBHOI1 3aKOH AMHAMUKY BpalaTeIbHOrO ABMKEHUS. 3aKOH COXPAaHEHUSI MOMEHTa UMITyJIbCa.
Kunernyeckas sneprust u paboTa BO BpallaTeIbHOM JBIKEHHH.

KonebarensHoe nBmkenue. 'apMoHHYeckoe KoyiebaHUEe W ero XapakTepucTHKH. CKOPOCTh U YCKOpPEHHE
[IPY TAPMOHUYECKHX KOJICOAHUSX.

CrnoxeHre TapMOHUYECKUX KOJICOaHUI OHOTO HAMPaBICHUS U OJMHAKOBOM 4acTOThl. bueHusl.

CrnoxeHue B3aNMHO-TIEPIICHIUKYISIPHBIX KOIeOaHH.

Juaamuka rapmoHndecknx kosnebanuil. JnddepennmnanpHoe ypaBHEHHE TAPMOHUYECKUX KOJeOaHWUH.
[IpyxuHHBI, MaTeMaTHYECKUI U (HU3HUECKUI MasSTHUK.

3aryxarmue kosiebanus. JuddepeHmanbrHoe ypaBHEHHE 3aTyXarOIMX KOJICOaHHUH, €ro pellicHre W aHa-
3.

Bremnyxnaennrsie konebanus. AuddepeHnumansaoe ypaBHeHHE BBIHYKISHHBIX KOJNEOAHHUH, €ro peleHue u
aHanu3. SIBeHUE pEe30HAHCA.

BounnoBrle mporieccsl. Mexanu3m o0pa3oBaHHs BOJH B ynpyroi cpese. [lonepeynsle u mpoJoibHbIE BOJI-
Hbl. YpaBHEHHUE Oeryiie BOJHbI. BeIrnunHbl, XapakTepU3yOIIUE BOJIHY.

OO6pa3oBaHKe CTOSYNX BOJH. Y paBHEHUE CTOSYEH BOJIHBI M €T0 aHAJIH3.

[IpeobpazoBanus ["anumes. MexaHUYeCKU MPUHIIAI OTHOCUTENHHOCTU. Teopema CII0KeHHUSI CKOPOCTEH.
OBOTIONYS BO33PEHUH Ha CBOWCTBA MPOCTPAHCTBa M BpeMeHH. [locTynarsl crienyanbHON TEOpUH OTHOCH-
TesnbHOCTH DiHITelHA. [IpeoOpasoBanus JlopeHua u cineacTBUs U3 HUX.

Macca, UMIyJbC 1 OCHOBHOW 3aKOH JJUHAMHUKH B PEIIATUBUCTCKON MeXaHUKe. B3auMOCBsI3b Macchl U SHEP-
run. Kunetnueckas 3Heprusi B pelsATUBUCTCKONW MexaHuKe. [ paHuIbl IPUMEHMMOCTH KJIACCHYECKON Mexa-
HUKH.

MornekynapHas Qu3nKa ¥ TePMOAMHAMHKA. VX OOBEKTHI M METOIBI MCCIIEAOBaHUA. TepMOoarMHAMUYECKAs
CHCTEMa; ee TTapaMeTphl U COCTOAHUE. TepPMOANHAMUYECKHH MTPOIECC U €0 BHUJIBI.

Mogens uaeanbHOro rasa. BeIBoJ OCHOBHOIO YpaBHEHHS MOJEKYISPHO-KMHETHYECKOW TEOpUU U CIEN-
CTBHA U3 HEro. MoJeKyIIpHO-KMHETHUECKOE TONKOBaHHE aOCOIIOTHOM TeMIIEpaTyphI.

Uucno creneHeil cBOOOABI MOJIEKYJT. 3aKOH PAaBHOMEPHOTO pacIpeeseHUs] SHEPTUH IO CTENEHSIM CBOOO/IBI.
BHyTpeHHss sHEPrUs UIEAIBHOIO ras3a.

3akoH MakcBenna A pacnpefesieHUs] MOJIEKYJI HICAIBHOTO ra3a MO CKOPOCTAM M 3HEPIHSM TEIJIOBOIO
nBwkeHus. [loHstrne o cpefHell apudMeTHUECKOH, CpeiHel KBaIpaTUIHOW W Hanbosee BEpOSTHOW CKOpPO-
CTSIX.

BriBog Oapomerpudeckoit popmyiisl 1 ee aHanu3. Pacnipenenenune bonbiiMana asst 4acTUIl BO BHEIIHEM T10-
TEHUUAIBHOM TI0JIE.

CpenHee 4HCIIO CTONKHOBEHUH M CpPEeaHsS JUIMHA CBOOOIHOTO Tpodera MoJeKy. SIBjIeHus mepeHoca B Tep-
MOJIMHAMHUYECKH HEPABHOBECHBIX cucTeMax: Ju(Qy3us, TeIIONPOBOIHOCTL, BHYyTPEHHEE TPEHUE.

[lonsiTHe 0 BHyTpeHHEH 3Hepruu Kak GyHKUMM coctosHus. Teriora n padora kak GopMel epegadu SHep-
run. [lepBoe Havano TepMOIMHAMUKHL.

[Ipumenenune nmepBoro Havyajga TEPMOAMHAMUKH K U30mporeccaM. PaboTa 1 TEMI0eMKOCTh B H30TIPOIIEccax.
AnmnabatHbIN Tiporiecc, ypaBaenue Ilyaccona. Pabora u TeminoemMKocTb.

OO6patumble 1 HeoOpaTumble nporiecchl. [lonstue mukna. [ukn Kaprao u ero KIIJ| ans naeansHOTO rasa.
TerutoBas ¥ XOJIOMIbHBIE MAIIWHBI.

OHnTponus. Bropoe Hayaio TepMOAMHAMUKH U €0 CTATUCTHYECKAs MHTEPIIPETaLHsL.



34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44,

45.
46.

47.

Peanbubie razsl. Cuibsl MOJNEKYJIIPHOTO B3auMoAeicTBus. YpaBHeHue Ban-nep-Baanbca. BayTpennss
SHEPrUs peanbHOro rasa.

CpaBaenne n3otepM Ban-nep-Baanbcea ¢ skcriepuMenTanbHBIMA. KpuTHaeckoe cocTossHue BemecTBa. [1o-
HATHE O (a30BBIX MEPEXOaax.

DneKxTpocTaTuka. 3aKOH COXpaHeHus 3apsana. 3akoH KymoHa. DiekTpocTaTHUecKoe MoJie U ero HalpsDKeH-
HOCTb. [IpUHIIUI Cyneprno3uIIuY MOJICH.

[ToTox BekTOpa HampsikeHHOCTU. Teopema OcTporpaackoro-I'aycca s 3J€KTPOCTaTUYECKOrO MOJIS B Ba-
KyyMe U IpuMeHeHne e€ JIJIs pacdeTa IOJIeH.

Pabota crit 37eKTpoCTaTHYeCcKOro MO P TiepeMelneHnH 3apsiaa. [loHsTre mupKyIsauy BeKTopa Hanps-
>KeHHOCTH 1oJIs. [IoTeHIIManbHOCTD 3IEKTPOCTATUIECKOTO OIS,

[ToTennuanbHas SHEPrUs 3apsiaa U MOTSHIMAN MOJS B HEKOTOpOoil Touke. PasHocTh moteHImanos. CBs3b
MEX/Ty HaIPsKEHHOCTHIO AJIEKTPUIECKOTO IO ¥ TOTEHITHAIOM.

JVdIeKTpuKY ¥ UX THUIBI. DIIEKTPOHHAS ¥ OpHUEHTAIMOHHAS Mmosipu3amus. Bexrop momspuzanuu. Hanps-
’KEHHOCTH IMOJISI B TURJICKTpUKE. JUaaeKkTpudeckast IpOHUIIAEMOCTh CPEIbL.

Pacnpenenenuie 3apsiioB B MPOBOJHUKE, MOJIE€ BHYTPH MPOBOAHUKA U y €ro moBepxHocTU. [IpoBogHuKH B
ANEKTPOCTATUIECKOM TIOJIE.

DJIEKTPOEMKOCTh YEAUHEHHOT0 MPOBOIHUKA. KOHAEHCATOPHL.

DHeprusi CUCTEMbI HETIOABIKHBIX TOYEYHBIX 3apSJIOB, 3apSXKEHHOTO IMPOBOIAHHUKA, DIEKTPHYECKOTO TIOJSL.
OO0beMHas TNIOTHOCTH SHEPTHHL.

DNEeKTPUIECKUN TOK U €T0 XapaKTEPUCTUKH: CHJIa TOKA, IJIOTHOCTH TOKA. Y CJIOBHUS CYIIECTBOBAHMSI ITOCTO-
STHHOT'O TOKa. CTOpOHHUE CHIIBI.

DNEeKTPOABIDKYIIAs cujia HICTOYHHUKA Toka. Hampsoxenue.

3akon OMa i OTHOPOHOTO YYacTKa IEMu. DIEKTPUISCKOe COMPOTURIICHHE, YACIbHOE COIPOTUBIICHUE.
3akoH OMa 711 HEOIHOPOJHOTO YYaCTKa LEIH.

3axon oy - Jleama. Pabora  momuocTh Toka. KI1J1 ncrounmka Toka.

Kpumepuu oyenxu:
[TpuBeneHs! B pazueie 2

Haumenosanue: 3a4et ¢ OlleHKON
IlIpeocmaenenue ¢ @OC: nepedcHb BOIPOCOB
Ilepeuens 6onpocos onsa nposedeHusn 3auema:

15. MarnuTHOe nosie B Bakyyme. KoHTyp ¢ TOKOM B MarHUTHOM 1oJie. Bektop MarauTHo#i nHaykuuu. Cu-
JIOBBIE JINHUU MarHUTHOTO 1oJist. 3aKoH Amrepa.

16. 3axon buo-Casapa-Jlamiaca. 1 ero npumMeHeHHe K BBIYMCICHUIO MarHUTHBIX MOJIEH MPSIMOJIMHEHHOTO
MIPOBOJHMKA C TOKOM M KPYTOBOI'O TOKA.

17. Teopema 0 LMPKYJSAIMH BEKTOpa MarHUTHON MHAYKIMH (3aKOH MOJHOTO TOKa). BuxpeBoil xapakrep
MarHMTHOTO TTOJIS.

18. IIpumMeHeHne TeOPEMBI O IUPKYISLUH K pacdeTy MarHUTHOTO TIOJISI COJICHOH/IA.

19. MarnutHsIii noTok. Teopema ["aycca At MArHUTHOTO TMOJIS B BAKYyMe.

20. Pabora npu nepemMenieHn MPOBOJHUKA C TOKOM B TOCTOSSHHOM MarHUTHOM II0JIE.

21. JIpmxeHue 3apsHKSHHBIX YacTUIl B MarHUTHOM roie. Cuita JIopeHiia. Y CKOpUTeH 3apsKEHHBIX YACTHIL,

22. DddexT Xomana 1 ero npuMeHEHHE.

23. SBnenue snextpomarHuTHON WHAYKIuH. [IpaBuno Jlenma. 3akon ®apanes-Jlenma (OCHOBHOW 3aKOH
3NIEKTPOMArHUTHON MHIYKIIMK) U €70 BBIBOJ U3 3JIEKTPOHHBIX MPEICTaBICHUH.

24. SBnenune caMOMHIYKIWU. HIYKTUBHOCTh. DJIEKTPOABIKYIAS CHJIa CAMOWHAYKIIMU. HIYKTHBHOCTh
COJIEHOUJA.

25. Toku mpu pa3MbIKAaHUU U 3aMBIKaHUH 1IETH (C BBIBOIOM (HOPMYII).

26. DHeprust MarHUTHOTO TOJISL.

27. MarauTHOe noJie B BeniecTBe. MarHUTHBIE MOMEHTHI JIEKTPOHOB M aTOMOB. BekTop HaMarHu4eHHO-
ctu. Teopema 0 IUPKYISAIUN BEKTOPA HAMPSDKEHHOCTH MarHUTHOTO TTOJIA.

28. Kiaccu(ukamusi MaTepraioB 10 MarHUTHBIM cBoiicTBaM. [Inamarnetuxu. [lapamarneruku. @eppomar-
HETHKH U HX cBoicTBa. JloMeHHas mpupoaa ¢peppomMarHeTusma.

29. CBo0oIHBIC HE3aTYXAMOIIIKE U 3aTyXarOIINe AIEKTPOMAarHUTHbIE KOJIcOaHUs B KOJIeOATEIbHOM KOHTYPE.
HuddepennmanbHoe ypaBHeHNE 3aTyXaIOMIUX KOJICOaHHI, €ro pelieHne 1 aHan3.

30. BeiHyX1eHHbIE 3JIeKTpOMarHuTHble koneOanus. AuddepeHnuranbHoe ypaBHEHHE BBIHYKICHHBIX KOJie-
OanHuii U ero penieHre. AMIITUTYAa U (ha3a BEIHYKJIEHHBIX KojiebaHui. SIBneHue pezoHaHca.



31.

32.

33.

34.
35.

36.
37.
38.
39.
40.
41.

42.

43.

44,
45,
46.

47.

48.

49.
50.
51.

52.
53.
54,
55.

56.
57.

58.
59.

60.

61.
62.
63.
64.
65.
66.
67.
68.

69.

Cucrema ypaBHeHHI MakcBeia B HHTETpajibHON U nuddepenunansHoi hopmax. CnencTus u3 ypas-
HeHuld MakcBenna.

OJeKTpOMarHuTHbIE BOJIHBI U UX cBOHCTBA. Auddepennuanbaoe ypaBHEHHE IEKTPOMArHUTHON BOJI-
HBL. DHeprus BoyH. [loTok sHeprun. BekTop Ymosa-IlotinTrHTa.

CeetoBas BonHA. MHTEepdepentusa cBera. KorepeHTHOCTh (BpeMEHHAss M IIPOCTPAHCTBEHHAS) ¥ MOHO-
XPOMAaTHYHOCTh CBETOBBIX BOJIH. Y CJIOBHSI MAKCHMyMa U MUHAMYMa UHTEHCHBHOCTHU NIPU MHTEP(EpeH-
L1H.

CrniocoObI OTy4eHHs KOTepPEeHTHBIX BOJIH. IHTepdepeHys cBeTa B TOHKUX TICHKaX.

[Tonstne nudpakmuu ceera. [Ipuanum [ rofirenca-Openens. Merox 3ou @penens. [IpsmonnHeliHoe
pacnpocTpaHeHHE CBETa.

Hudpakuus Opayrnrodepa Ha 0THOM IIETH.

Hudpakuus Opaynrodepa Ha 1udpakIIMOHHON peIIeTKe.

Pazpemraromas crmiocoOHOCTh ONTHIECKUX PUOOPOB.

Hucnepcus ceeta. O0nacTi HOPMaIbHON U @aHOMAJILHON IUCTIEPCHU. DJICKTPOHHAS TEOPHS AUCIIEPCHH.
[onsTHE 0 MOMsIpU3aMU cBeTa, BUABI MoJsipu3aniu. CiocoObl MOMy4YeHus MOJIIPU30BAaHHOTO CBETA.
TennoBoe nzinyuenue. OCHOBHbIE XapaKTEPUCTUKHU TEINIOBOTO U3Ty4IEHHUS. 3aKOHBI TEIJIOBOTO U3IIy4e-
nust: Kupxroga, Credpana-bonbumana, Buna. AGconroTHO yepHOe Teo.

KsanroBas rumnoresa u ¢popmyna [lnanka. Csa3p popmyiel [InmaHka ¢ KIlacCHIeCKUMHU 3aKOHAMHY TEILIO-
Boro m3ny4eHus. [loHsaTHe 00 ONTHYECKOW MTHPOMETPHH.

JunanexTuiyeckoe eIMHCTBO KOPITYCKYJISPHBIX U BOJTHOBBIX CBOMCTB 3MEKTPOMArHUTHOTO U3JTy4YEHUS.
Buemnuii potosddexr. JlaBnenue cera. dpdext KomnToHa u ero teopusi.

PasButne npencrapinenuii o ctpoeHun atoma. Mogens aroma Pesepdopaa-bopa.

l'umoTesa u hopmyna ne bpoiins. DkcriepuMeHTaIbHOE TOATBEPKISHIE THITOTE3bI 1e bpoiins.
CooTHolIEHNE HEONPEAETEHHOCTEN KaK MPOSIBIIEHUE KOPIYCKYJIAPHO-BOJHOBOTrO Ayanusma. [IpuHnmmn
MPUYMHHOCTH B KBAHTOBOM MexaHMKe. OTpaHMYEHHOCTh MEXaHUYECKOTO IETEPMUHU3MA.

BonHoBas ¢yHkIms 1 ee craTucTudeckuii cMbici. Oo0riee ypasaenue [lpeaunrepa. CranmnoHapHoe co-
crostHue. YpasHeHue llIpenunrepa Ui CTallMOHAPHBIX COCTOSHUM.

Yacrtuiia B OqHOMEPHOI O€CKOHEYHO TITyOOKOH MOTEHIIHANBHOU siMe. BomHoBEIE PpyHKIIMK. KBaHTOBA-
HUE 3HEPTUU.

[IpoxoxaeHre YacTHIIBI Yepe3 MOTCHIIUAIbHBIN Oapbep. TyHHEIbHBIN 3P QeKT.

JInHEeHbI rapMOHUYECKUN OCLIMILIATOP B KBAHTOBOM MEXAHUKE.

ATOM BOZIOpO/ia B KBAHTOBOM MexaHuke. KBaHTOBbIE uncia U ux puzndecknii cMpicit. CIIMH DIIEKTPOHa,
CIIMHOBOE KBAaHTOBOE YHUCIIO.

ITpunnun Iaynu. Pacupenenenue 3J€KTPOHOB B aTOME 10 COCTOSTHUSIM.

IlonsiTHE 00 SHEPreTHUECKUX YPOBHIX MOJIEKYJ. CIIEKTpBI MOJIEKYJI.

CrioHTaHHOE W BBIHYKJIEHHOE H3inydeHue. Jlazepbl 1 uX mpuMeHeHue.

[TonsTre o0 kBaHTOBBIX cTaTuCTHKaX. Pa30Boe MpocTpaHCTBO. DiIeMeHTapHas siueiika. [ImoTHoCTs co-
crostHU. Pacnpenenenne gactui mo coctosiausaM (boze-Diinmnreitna, ®epmu-/lupaka).

TerutoemMKkocTh KpHucTaTn4eckoi perreTku. 3akoH Jromonra-Iltu. KBantoBas Teopus TemioeMKocTH.
KBanToBas Teopusi cBOOOIHBIX JEKTPOHOB B MeTaiuie. Pacnipenenenre cBOOOIHBIX JJIEKTPOHOB 110
SHEPTUsM B 3aBUCHMOCTH OT Temueparypsl. Pacnpenenenue @epmu-/lupaka. BHyTpeHHss sHeprus u
TEIJIOEMKOCTh 3JIEKTPOHHOTO raza B METaJlIe.

ONEeKTPONPOBOIHOCTh METATUIOB. CBEPXIPOBOIUMOCTb.

Pacniennenue sHEpreTHUECKUX YPOBHEW N30JIMPOBAHHBIX aTOMOB M BOSHUKHOBEHHE YHEPTETHUECKUX
30H [P 00Pa30BaHUU KPUCTAJUIMIECKOW pelieTky. [leneHne MaTepruanoB Ha METAILIBI, TOTYTPOBOHH-
KU U AUIJIEKTPUKH.

[onynpoBogHuKH, MX cCOOCTBEHHAs! U IPUMECHAS IPOBOIUMOCTb. TeMmnepaTypHasi 3aBUCUMOCTb ITPO-
BOAMMOCTH ITOJIYTIPOBOJHUKOB.

[TonsiTHe o p-n-nepexose U ero BoJbTaMIIEpHas XapaKTepUCTHKA. JJHObI.

@DOTO3IEKTPUIECKHE ABJIECHHS B TIOTYITPOBOTHUKAX.

Omnucanre MarHUTHOTO TIOJIA B BewiecTse. Kinaccudukanus MaTepruaioB o MarHUTHBIM CBOMCTBaM.
JunamarneTuku. DaeMeHTapHas TEOpHs JUaMarHeTU3Ma.

[Tapamarneruku. Knaccuueckas reopus JIaHxeBeHa.

deppoMarHeTHKU, MX OCHOBHBIE CBOMCTBA. JloMeHHas ipupoa GeppoMarHeTisma.

CocTaB 1 XapaKTEpHUCTHKA si/pa.

3aKOHOMEPHOCTH U POUCXOXKICHUE ab]a-, 6eTa-, raMMa-u3Iy4eHUI aTOMHBIX si7iep. 3aKOH paJnoak-
THBHOTO pacraja.

SnepHble peakliu ¥ 3aKOHBI COXPaHEHUSI.



70. Peaknus nenenus siapa. [loHsaTHE O SACPHON SHEPrEeTUKE.
71. Peaxnus cuHTe3a aTOMHBIX siaep. [Ipobiaema yrpaBisieMbIX TEPMOSICPHBIX PEaKIINi.
72. DnemeHTapHbie YacTHIBL. [IpobieMbl COBpeMEHHOMN (PH3UKH.

Kpumepuu ouenku:

IIpuBenens! B paszeie 2



2. Kputepun u mkaJbl olleHUBAHUS

JIJ1s1 KOHTPOJNBHBIX MEPONPUITUN (TEKYIIEro KOHTPOJs) yCTaHABIMBAETCS MUHHUMAaJIbHOE M Mak-
CUMaJIbHOE KOJINYECTBO OaJIJIOB B COOTBETCTBUU ¢ Tabnuueil. KoHTpoapHOE MEpOIpUsITHE CUUTAETCA
MPONICHHBIM YCIIEIIHO IIPU YCIOBUU Habopa KoiaruecTBa 0aioB HE HUYKE MUHUMAIILHOTO.

Pesynprar 0OyueHHs MO JUCHMIUIMHE CUUTAETCS IOCTUTHYTBIM IPH YCICHUIHOM IPOXOXKICHUH
00y4aromuMcst BCeX KOHTPOJIbHBIX MEPONPUATUH, OTHOCAIIUXCS K TAHHOMY Pe3yJIbTaTy 00yUeHHUS.

Pasoenv Dopma konmpon Koz-zuuecmeo oannog
OuUCUUNIUHbL min | max
1 cemecmp
1 JIP 2: TIpoBepka OCHOBHOTO 3aKOHA JTUHAMUKHU BpaIaTeIbHO- 4 6
T'O IBKCHUSA
2 JIP 2: : Vzyuenue OBMKEHUS MassTHUKA MakcBesia 4 6
4 JIP 3: OnipezierieHne rmokas3aTelnsi aiiadaThl BO3AyXa METOJIOM 4 6
Knemana-/Iezopma
4 JIP 4: Onpenenenue ynenbHON TEMJIOEMKOCTH METAJIOB Me- 4 6
TOJIOM OXJIAXKICHUS
1-3 Komnoksuym Nel 11 20
4 Komnokuym Ne2 11 20
1-5 OpOHTATBLHBIHN OMPOC IO PEHICHUIO TIOMAITHUX 3a/1a4 16 26
1-5 KoHcnektnpoBanue geKuii 6 10
Hmoeo 3a 1 cemecmp 60 100
2 cemecmp
5 JIP 5: OnpeneneHre OTHOCUTEIBHOU AUAICKTPUUECKOU TPO- 4 6
HUI[AEMOCTH MaTEPUAIOB
5,7 JIP 6: VI3y4yeHue ey nepeMeHHOro ToKa 4 6
6 JIP 7: Omnpenenenue yIeIbHOTO 3apsijia JIEKTPOHA METOJIOM 4 6
MarHeTpoHa
7 JIP 8: N3yueHne ClIo’KEHHSI TApMOHUYECKHUX KOJIeOaHMA. 4 6
8 JIP 9: V3yuenue sBIeHUs HMHTep(EpEeHIMH CBETa B TOHKHUX 4 6
IJIEHKAX Ha npumepe kozer HerotoHa
8 JIP 10: N3ydenue siBieHus noysipu3anuu ceeta. [IpoBepka 3a- 4 6
KoHa Maitoca
9 JIP 11: Nzydenue 3akoHOB BHemIHETo (hoToddhdexra 4 6
10 JIP 12: VccrnenoBanue TeMIepaTypHOW 3aBUCUMOCTH COIPO- 4 6
TUBJICHUS METalljia U MOJIyIPOBOAHHUKA
4 Komnoksuym Ne3 8 16
4 Komnoksuym Ned 8 16
4-7 @OpoHTANBHBIN ONPOC 10 PEIICHUIO TOMAIIHUX 33124 6 10
4-8 KoncnektupoBanue nekiuit 6 10
Hmoeo 3a 2 cemecmp 60 100
Hroro 120 200

[Tpu onleHMBaHUU PE3yNbTATOB OOYUYEHHUS 1O JUCLHUIUIMHE B XOJI€ TEKYIIET0 KOHTPOJIs ycIeBae-
MOCTH HCIHOJB3YIOTCS CJeNyIore KpuTepuu. MaKcHUMaabHOE KOJWYECTBO OajuloB BBICTABIISETCS
oOyyaromemMycsi Ipy BBIMOJIHEHUH BCEX MOKazaTelsel, TOMyCKatTCs HECYIIeCTBEHHbIE HETOUHOCTH B
U3JI0KEHUU U O(OPMIICHUH MaTepHala.

Haumenosanue, 060-
3HaAYeHUe

Iokazamenu ebicmasneHUs MUHUMATIbHO20 KOUYECHEA OAIT108

JlaGopatopHas 3anaHus BBHIIOJIHEHBI HAMOMOBHUHY. [IpHCYyTCTBYIOT cephé3nblie ommbku. IIpone-




Haumenosanue, 06o-
ITokazamenu evicmagienus MUHUMAIBHOZ0 KOJIUUECMEA DAIN06

3HA4YeHue

pabota MOHCTPHUPOBAH yJOBJIETBOPUTEILHBINA YPOBEHD BIAICHUS MAaTEPUAIIOM.
[TposiBNieHBI HU3KUE CIIOCOOHOCTH MPUMEHSTHh 3HAHUS M YMEHUS K BBITIOJTHCHHIO
KOHKPETHBIX 3a/IaHUH.
Ha 3amuTe naGopaTopHoii pabOThI JaHBI IPABWIIBHBIE OTBETHI HE MEHEE YeM Ha
60% 3agaHHBIX BOITPOCOB

KoMIoKBHyM [TponemMoHCTpHUpPOBaH yAOBIECTBOPUTENIBbHBIN YPOBEHD BIIaICHUS MATEPHATIOM.
Jlanbl ipaBUIILHEIE OTBETHI Ha Ooiiee 60% BompocoB

@pOHTAIBHBIN

OIIpOC IO perie-

[TpaBunwsHO pemeno 6onee 60% 3amau
HUIO JIOMAIITHUX

3aj1a4
KoHncnektupoBa- | 3aKOHCIEKTUPOBaHbI BCE 3aJaHHble TeMbl. [IpUCYTCTBYIOT MHOTOUYHCIIEHHBIE
HUE JIEKIUI OLIMOKH: MO COJCPKAHUIO, OTCYTCTBYIOT PUCYHKH, CXEMBI, IpauKu

[IpomexyTouHas aTTecTanus Mo IUCIHUIUIMHE MPOBOIUTCS B GopMe dK3aMeHa U 3a4eTa C OLICH-
KOH.

Ix3amen

DK3aMeH MPUHUMAETCS 110 TEOPETUYECKOMY U MPaKTUYeCKOMY MaTepHuaiy 1-ro cemectpa.

Ha sk3amene ctyaeHT BeIOUpaeT cebe OMIIeT, coiepKaluil JBa TEOPETHUECKUX BOIIPOCA U OAHY
3a/1a4y, ¥ TOTOBUTCS B TeueHue 60 munyt. [lociie 3Toro oH oTBeYaeT MpenoaaBaTelito Mo CoAep>KaHui0
TEOPETHYECKUX BOIPOCOB OWIIETA, a TaKXKE Ha JOMOJHUTEIbHBIC BOMPOCkl. Kpome 3TOr0, 00BsACHICT
X0J1 perieHue 3ana4yu. [Ipu nomyuyeHnn OLEeHKH «HEYIOBICTBOPUTEIBHO, CTYICHT MEPECcaacT IK3aMeH
B OTOBOpPEHHBIE C MpEeroAaBareieM CpoKu. B ciydae, ecinu cTyneHTa HE YJOBIETBOPSAET MOJTyueHHAas
OIICHKA, OH IHIIET 3asABJICHUE HA UMS PEKTOPa, HA KOTOPOM CTaBST CBOIO BU3Y: JICKaH/IUPEKTOp da-
KYJIbT€Ta/UHCTUTYTA, HA KOTOPOM OOy4aeTcs CTyAeHT, u AekaH ¢akynsreta MuEH. [Tocne nomyuenus
COTJIACHsI PEKTOPA CTYACHT COTJIACOBBIBAET CPOKH MEPECIAUM C MPEroaBaTeeM, BEAYIUM 3aHsITHE.

[Tpu onieHNBaHUM PE3yJIbTATOB OOYUYEHUS M0 JHUCLUUIUIMHE B X0Ji€ MPOMEXYTOUYHOW aTTecTaluu
UCIIOJIB3YIOTCS CIEAYIOIINE KPUTEPUHU U LKA OLECHKH

Ouenka Kpumepuu oyenxu
HpaBI/IJ'IBHO BBIIIOJIHCHBI BCC 3aJaHUA. HpOI[CMOHCTpI/IpOBaH BBICOKHUU
«OTIMYHO» YpOBEHb BiaicHUs MaTepuanaoM. [IposBieHbl IPeBOCXOIHbBIE CIOCOOHOCTH

MPUMCHATH 3HAHUA U YMCHUA K BBIIIOJTHCHUIO KOHKPETHBIX Sa)IaHI/Iﬁ

[IpaBunbHO BBIMIOMHEHA OOJBINAsS YacTh 3adaHuil. [IpucyTcTByIOT He3Ha-
yuTenbHble omuOku. [IporeMOHCTpUpPOBaH XOPOUIU YPOBEHb BIIAJCHUS
MarepuaioM. [IposBiieHbl cpeHue CIOCOOHOCTH MPUMEHSTh 3HAHUS U
YMEHUS K BBIMOJHEHUIO KOHKPETHBIX 3aJJaHUIN

«XOopouIo»

3anaHus BBIIOJIHEHBI Oosiee YyeM HarosoBUHY. [IpHCYTCTBYIOT cephE3Hble
omnOku. [IpogeMoHCTpUPOBaH yIOBJIETBOPUTENbHBIN YPOBEHb BIIAJCHUS
MatepuaiaoM. [IposiBieHbl HU3KHE CIOCOOHOCTH MPUMEHSATh 3HAHUS U
YMEHUS K BBIIIOJTHEHUIO KOHKPETHBIX 3aJaHUN

«YHAOBJICTBOPUTCIIBHO»

3ajaHus BBIOJHEHBI MEHEE 4Ye€M HarojloBUHY. [IponeMOHCTpUpOBaH He-
YIOBJIETBOPUTEIIbHBIA YPOBEHB BIIaJIcHUs MaTepuaioM. [IposBieHsl HEnO-
CTaTOYHbIE CIOCOOHOCTH TNMPUMEHSTh 3HAHUS U YMEHHUS K BBIOJIHEHUIO
KOHKPETHBIX 3aJJaHUl

«HCYHOBJICTBOPUTCIIBHO»

3auem c ouenkoil
Jlist momydeHust 3a4eTa CTYISHT JOJDKEH: BBITIOJHUTE U CIAaTh BCe TabOpaTopHbIe paboTH (OTYe-
ThI U TEOPHIO), PEAYCMOTPEHHBIEC TPaPUKOM; c1aTh KOJUIOKBUYMBI NeNe 3 1 4; poAeMOHCTpUPOBATH




HaBBIKU pEIICHUs 3a]a4 1o TeMaM: «MaruutHoe mojey, «JIeKTPOMAarHUTHbIE KOJIeOaH!s U BOJIHBDY,
«BonHoBas onTuka» «3aKOHBI TEMJIOBOTO M3JIyYEHUs»; MPEACTaBUTh KOHCIEKTHI Jekuui. [lpu nmomy-
YEHUH CYMMBbI 0aJUIOB HM)KE MUHUMAJIBHOTO 3HAYEHUS, CTYJCHT [0 TOTOBOPEHHOCTHU C MpenoaBaTe-
JEM IepecAacT KOJUIOKBUYMbI M JIEMOHCTPUPYET HABBIKM PEIICHUS 3aJad M0 YKa3aHHbIM TeMaM B
NPUCYTCTBUM MpPENoAaBaTeis. IJTy K€ MPOoLeaypy HPOXOJUT CTYACHT, KEIaroUMid MOBBICUTH CBOKO

OLICHKY.

HToroBas oleHKa MO JUCIUILIMHE MOXET ObITh BBHICTABIIEHA HAa OCHOBE PE3YJIbTATOB TEKYIIETO
KOHTPOJISI C UCTOJIb30BAaHUEM CIEAYIOLIEH IIKAIIbI:

Ouenka Haopano 6annos
«OTJINYHOY 95-100
«XOPOIIOY 85-94

«yIIOBJIETBOPUTEIBHO» 60-84
«HEYIOBJICTBOPUTEIHHOY <59

3adeT ¢ OHCHKOﬁ BBICTABJIACTCA IIO COBOKYIIHOCTHU PE3YJIBTATOB TCKYIICTO KOHTPOJA YCIIEBAC-

MOCTH BO 2-M CEMeCTpE.

HpI/I OLICHUBAHNU PC3YJIbTATOB 06yquI/m 10 JUCHUIIIIMHE B XOAC HpOMe)KYTO‘IHOfI aTTcCTalnuu
HCIIOJIB3YIOTCA CIICAYIOIIUEC KPUTCPUHN U IIKaJIa OUCHKHU

Ouyenka Kpumepuu oyenxu
[IpaBuibHO BBITIONHEHB! Bee 3aaaHusd. [IpoaeMoOHCTpUpOBaH BBICOKHM
«OTIINYHO» YPOBEHb BiaJIcHUs MaTepuasioM. [IposiBieHbI TPEBOCXOIHBIE CIIOCOOHOCTH
MPUMEHSATH 3HAHUSI 1 YMEHUSA K BBIIIOJIHEHUIO KOHKPETHBIX 3aJaHUI
[IpaBunbHO BhINOIHEHA OOJbINAs YacTh 3amaHuil. [IpucyTcTBYIOT HEe3Ha-
«XOPOMION yuTenbHble omuOKU. [IpogeMoHCTpUpoBaH XOpOIIUK YpOBEHb BiaJICHUS

MarepuaioM. [IposiBiieHbI cpeHue CoCOOHOCTH MPUMEHSTh 3HAHUS U
YMEHHSI K BBIIIOJIHEHUIO KOHKPETHBIX 3aJaHU

«YHAOBJICTBOPUTCIBHO»

3aaHus BBIIOJHEHBI Oojiee ueM HanoJoBUHY. [IpUCyTCTBYIOT cepbhE3Hble
omnOku. IpoIeMOHCTPUPOBaH yIOBJIETBOPUTEILHBIN YPOBEHb BIAJCHUS
MatepuanaoM. [IposiBieHbl HU3KHE CIOCOOHOCTH MPUMEHSATh 3HAHUS U
YMEHUS K BBIIIOJIHEHUIO KOHKPETHBIX 3aJaHUMN

«HCYHOBJICTBOPUTCIIBHO»

3anaHus BBINOJHEHBI MEHEEe YeM HamosioBUHY. IIpomeMoHcTpupoBaH He-
YIOBJIETBOPUTEIbHBIN YPOBEHD BilaJicHUs MaTepuaiom. [IposBieHsl Heno-
CTaTOYHbBIE CIOCOOHOCTH MPUMEHSTh 3HAHUS U YMEHHUS K BBINOJTHEHUIO
KOHKPETHBIX 3aIlaHUI
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