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AHHOTaI_[I/ISI K JUCHUIIIIMHC

Hazeanue oucuunnunsi

duzuka

Hanpaenenue (cneyuanpvnocms)
n0020Mo6Ku

15.03.05 «KOHCTPYKTOPCKO-TEXHOIOTHUECKOE OOecIeueHue
MAaIIHHOCTPOUTEIBHBIX TPOU3BOJICTBY

Hanpasnennocms (npo-
dunv/npozpamma/cneyuanuzay
us)

TexHoMOTNN UPPOBOTO MPOSKTUPOBAHUS U IIPOU3BOACTBA B
MAaIIMHOCTPOCHUN

Mecmo oucuunnumnst

Ob6s3arenbHas yacth broka 1. Jlucuuruimas! (MOTyIHN)

Tpyooemkocmo (3.e. / uacwi)

11 3.e. /396 uacos

Llenw uzyuenus oucyunaunsi

HCJ'IBI-O OCBOCHUA TUCHUILIUHEI ABJIACTCA O3HAKOMIICHHE CTYACHTOB C
OCHOBHBIMHU 3aKOHaMH (1)I/ISI/IKI/I U BO3MOXHOCTAMHU HX HNPHUMCHCHUSA

Ipy pelleHuH 3ajay, BO3HUKAOMIUX B MX HOCIEAYyHOIIeH
PO ECCUOHAIBHON NIEATEILHOCTH.
Komnemenuuu, gpopmupyemme | OTIK-5.  Crocoben  HCMoIb30BaTh  OCHOBHBIC — 3aKOHOMEPHOCTH,
6 pesynbmame oceoenun ouc- | ACHCTBYIOIME B IIPOLECCE HM3TOTOBIECHHS MAIIMHOCTPOUTEIBHBIX
uunaunbl u3ienuii  TpeOyeMoro KayecTBa, 3aJaHHOTO KOJMYECTBA IpH

HAUMCHbBIINX 3aTparax O6IJ_ICCTB€HHOI‘O Tpyada

Cooepircanue oucyunaunol (oc-
HOGHblE pa3desivl u memot)

®dusnyecKrue 0OCHOBbI MEXaHUKH, MEXAaHUYECKUE KOJICOaHUs U
BOJIHBL. OCHOBBI MOJIEKYJIIPHON (PU3UKH U TEPMOJUHAMUKH.
DIIeKTPUUECTBO.

DJEeKTPOMarHeTU3M.

DJIEeKTpOMarHUTHBIC KOJICOAHUS U

BoHBL. OnTrka. KBanToBas

PUPO/Ia U3ITYUEHHUSL.

DieMeHTbl KBaHTOBOM (PU3MKHM aTOMOB, MOJIEKYJ U

TBEPABIX T€1.DNEMEHThI (PU3UKU aTOMHOTO si/ipa U
AJIEMEHTApHBIX YaCTHII.

Dopma npomercymounoin am-
mecmayuu

DK3aMeH / 3a4eT ¢ OLICHKOU




1.

He.ﬂl/l H 3aJa94 JMCHUIIJINHbI:

HCJIBIO npenoaaBaHvs JUCHUIIIMHBI ABJISACTCA O3HAKOMIICHHUE CTYACHTOB ¢ OCHOBHBIMH 3aKOHaMU
(bI/I3I/IKI/I U BO3MOXHOCTSAMHU HUX I[IPUMCHCHHA IIpU PCIICHHUU 3aJa4, BO3HUKAKOIINUX B HUX

nocnenyromeld npoecCHoOHATbHON ACATEIHHOCTH.

3agaum IUCLHUILINHGL:

- U3y4EHHUE 3aKOHOB OKPY>KAIOIIET0 MUPA B UX B3aUMOCBSI3H;
- oBJaJieHHe (QyHJAMEHTAIbHBIMU IIPUHLIUIIAMUA U METOJAaMU PEIICHUS HayYHO-TEXHUUYECKUX 3a-
nad; - (GOpMUpPOBAaHHE HABBIKOB MO MPUMEHEHHIO MOJIOKEHUH (pyHIaMeHTanbHON (HU3UKH K Tpa-
MOTHOMY HAay4YHOMY aHaJM3y CUTyalMi, C KOTOPbIMU MH)KEHEPY MPUXOIUTCS CTAIKUBATHCS MPHU
CO3JIaHMH HOBOW TEXHHKH M HOBBIX TEXHOJIOTMH OCBOCHHE OCHOBHBIX (PM3NYECKUX TEOPUH, M03-
BOJIAIOLIMX ONMCATh ABJICHMS B IPUPOJIE, U IIPEJEIOB IPUMEHUMOCTH 3TUX TEOPUH Ul pelIeHUs
COBPEMEHHBIX M MEPCHEKTHUBHBIX TEXHOJIOTHYECKUX 3a/1a4;

- (popMHpOBaHHUE y CTYJECHTOB OCHOB €CTECTBEHHOHAYYHOH KapTHHBI MUPA; O3HAKOMIICHHE CTY-
JICHTOB C UCTOPUEH U JIOTUKON pa3BUTHS (PU3UKH U OCHOBHBIX €€ OTKPBHITHH.

2. Ilnanupyemble pe3yabTaThbl 00y4eHHSA

B pe3ynbraTe 0CBOEHMSI TUCHUIUIMHBI Y CTY/I€HTa JOJKHBI ObITh C(hOPMUPOBAHbI

3H3HI/IH, npnoﬁpeTaeMble B X0J€ 0CBOCHHUS TUCHUIIJIMHBI

Ne 3HaHus
n/m 3
L. OCHOBHBIE (PU3NYECKHE SIBIICHHSI U OCHOBHBIC 3aKOHBI (PM3UKH; TPAHUIIBI HX
MIPUMEHUMOCTH, IPUMEHEHNE 3aKOHOB B BAKHEHIIMX MPAKTUYECKUX MPUITOKEHUSIX
2. OCHOBHbIE ()M3NYECKHE BEIMYMHBI U (PU3MUECKHE KOHCTAHThl, UX OIpeaeIeHHE,
CMBICII, CITOCOOBI U €TMHUIIBI X U3MEpEHUs; pyHAaMeHTaIbHbIe (PU3HMUECKUE OTBITHI
U UX POJIb B Pa3BUTHH HAYKU
3. Ha3HAYeHHUE U MPUHLUIIBI AEUCTBUS BaKHEHIINX GU3NUYECKUX TPHUOOPOB.

YMEHI/IH, npnoﬁpeTaeMMe B X0J€ 0CBOCHHUS JUCHUIIJIMHBI

H/J:ly Ymenus

1. OOBSICHUTh OCHOBHBIE HaOJr0/1aeMble IPUPOIHBIE U TEXHOT€HHBIE SBJICHUSA U 3D dek-
ThI C MO3UIMH (yHAAMEHTABHBIX (PU3MUECKUX B3aUMOCHCTBUI

2. yKa3aTbh, KaK1€ 3aKOHbI ONHMCHIBAIOT JAHHOE SIBJIICHHE WIIH Y3PPEKT

3. HCTOJIKOBBIBaTh CMBICH (DU3MUECKUX BEIUYHH U TOHATHIA; 3alIUCHIBATh YPABHEHUS IS
¢usnyeckux BenuuuH B cucteme CU

4. pabotath ¢ mpubopamMu 1 000pyI0OBaHHEM COBpEMEHHON (H3NUecKoil 1abopaTopun

5. UCIIOJIb30BaTh Pa3IMYHbIe METOJAUKHN (PU3NUECKUX U3MEPEHUN U 00paboTKU SKCIepHU-
MEHTAJIBHBIX JAHHBIX

6. HCIOJIb30BAaTh METO/IbI aJIeKBATHOTO (PM3UUYECKOT0 U MAaTEeMaTHYECKOT0 MOJEIHpPOBa-
HUS

Haanm, npnoﬁpeTaeMble B X0/1¢ OCBOCHUA TUCIHUIIJINHBI

lij‘il HaBbikn

1. HaBBIKM WCIOJIb30BAHUS OCHOBHBIX OOMIC(U3NUECKUX 3aKOHOB M MPUHIIUIIOB B BaX-
HEWIIUX MPAKTHYECKUX MPUIIOKEHUAX

2. OCHOBHBIMH METOJIaMU (PU3MKO-MATEMAaTHYECKOTO aHaju3a JJisi PEIICHUS €CTECTBEH-

HOHAY4YHBIX 3aaa4




3. HaBBIKAMU TPABWIIBHOW IKCIUTyaTalliM OCHOBHBIX MPUOOPOB U 00OPYIOBaHUS COBpE-
MEHHOU (hM3UYECKON JTabopaTopun

4. METOJIMKON 00pabOTKU U MHTEPIIPETUPOBAHUSI PE3YIHTATOB SKCIIEPUMEHTA

5. MeToAaMu (PU3NIECKOTO MOJICIIUPOBAHUS B MHKEHEPHOH MPAKTHUKE

KoMmnerenunun, npuodperaemMbie B X0/1€ 0CBOECHHS I CIIUTITTHHbI

KoMmnerennun HNupnkatopsl 3Hanua 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, Jel- | OIIK-5.2. YMeTh: NpUMEHATH ecTe-
CTB he B IMPOLIECCE | CTBEHHOHAYYHBIE 3aKOHBI I 00ecIie-
yromt pol v A r 123 | 123456 1,2345
HM3TOTOBJICHUS MAIIWHO- | YeHHS 3aJaHHOr0 KayecTBa U3ACIUN U
CTPOMUTENBHBIX H3JETHUIl | MPOU3BOAUTEIHHOCTH
TpeOyeMoro KadecTBa
peby > | OIIK-5.3. BnageTh: HaBbIKaMU IpH-
3a71aHHOTO - KOJIMHECTBa MEHEHHUSI OCHOBHBIX 3aKOHOMEPHOCTENR
NpY HAUMEHBIIUX 3a- P 1,2,3 1,2,3,45,6 | 1,2,3,4,5
IpU pacyeTax U B MPOIECCE M3TOTOB-
TpaTax OOIIECTBEHHOTO .
Tpyma JICHUS W31 MallTUHOCTPOCHUS

3. Mecrto mucuunimnHbl B crpykrype OOII:

JlucuuiuinHa OTHOCUTCA K 00s13aTenbHOM yacTu biioka 1 «Jlucuuminnel (MOIYIH)».

Jucnunnuna uzydaercst Ha 1 kypce B 1 u 2 cemecTtpax.

N3yueHue qUCUUIUIMHBI 0a3UpyeTcsl Ha 3HaHUAX, YMEHHUIX U HaBbIKaX, IOJTYYEHHBIX IIPH OCBOE-

HUU aucuuIuivH (Monyineit): dusuka, Maremaruka, Xumus.

[Tepedenp mocieAyOMUX TUCHMIIMH (MOAYJIEH), 1151 KOTOPBIX HEOOXOAUMBbI 3HAHUS, YMEHUS

U HaBBIKM, (OpMHUpYeMble HaHHOW y4yeOHOM nucuuIuiMHON (MonyneM): Teopernueckass MeXaHUKa,

ConpoTuBieHre MaTepuanoB, TEXHONIOrMs KOHCTPYKLMOHHBIX MaTepHasoB, Teopus MEXaHHU3MOB U
ManvH, MaTtepuanoBeneHue, DJIeKTPOTEXHUKA U AJIEKTPOHUKA, be30IacHOCTh KHU3HEIeATENbHOCTH.

4. CrpykTrypa u cojep:KaHue AUCHUNIHHBI
4.1. CTpyKTypa IMCUHMILIMH

@ PacnpenesieHue TPy10eMKOCTH pa3-
Paszgen nucuunnHbI. S 5 =9 .
. S 2| E nesa (B yacax) mo BuaaM y4eOHoii
Ne ®opmMa npPoOMe:KyTOTHOI 52 8 a60ThI Coaep:xaHue caMOCTOSI-
n/n aTTecTaluu °al 2 P TeJbHOM padoThI
(o cemecTpam) SE|© KOHTaxTHAA CPC
/M JIK np nab KUA
1 2 3 4 5 6 7 8 9 10
1. | dusnyeckre OCHOBBLI MeXa- 59 1 3 1 1 54 [1-5] KOHCIIEKTUPOBaHUE
HUKH JIEKIW#, MOATOTOBKA K BBI-
MOJIHEHUIO W 3allluTe J1abo-
patopHOii paboter Ne 1,
MOJITOTOBKA K KOJJIOKBUYMY
Ne 1l
[6] moaroToBKa K mMpakTHUe-
CKHUM 3aHATHAM
2. | Mexanunyeckue KojaeOaHusl. 38 1 1 2 1 34 [1-5] KOHCIIEKTUPOBaHUE
JICKIIUHA, TIOJTOTOBKA K BBI-
MOJIHEHUIO W 3allluTe J1abo-
paropHoii paboTer Ne 2,
MMOJITOTOBKA K KOJUIOKBUYMY
Ne 1l
[6] moaroTroBka K mpaktuye-
CKHUM 3aHITHIM
3. | OCHOBBHI CIICHIUATILHON TEO- 22 1 1 1 - 20 [1-5] KOHCITIEKTHPOBAHHUE
pUHU OTHOCHUTETHHOCTH. JISKIMH, MOArOTOBKAa K KOJI-




noxksuymy Ne 1
[6] moaroToBka K mpakTuue-
CKHMM 3aHATHIM

MonekynsapHast Qu3uKa ¢
TEepPMOJIMHAMUKA.

44

39

[1-5] KOHCTIEKTHPOBAaHNE
JIEKIUH, TOATOTOBKA K BBI-
MIOJIHEHHUIO U 3aIuTe J1a00-
paropHbix pabor Ne 3, 4;
MOATOTOBKA K KOJUIOKBHYMY
Ne 2

[6] moaroTroBka K MpaKTH-
YECKUM 3aHATUAM

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

44

40

[1-5] xoHCcHekTHpoBaHUE
JIEKIWA, TOATOTOBKA K BHI-
MOJIHEHHUIO W 3amuTe J1abo-
patopHBIX pabot Ne 5, 6

[6] moaroToBka Kk mpakTuie-
CKUM 3aHATHUSM,

DK3aMeH

0.4

8,6

[1-6] Ox3ameH npuHIMaETCS
M0 TEOPETUYECKOMY H IpaK-
TUYECKOMY MaTepuainy 1-ro
cemectpa (1. 1-5)

Htoro 3a 1 cemectp:

216

0,4

193,6

MarnutHoe mone. MarHut-
Hble CBOWMCTBa BEIIECTBA.
IlepemenHoe  3yeKTpoMar-
HUTHOE II0J€. YpaBHEHUS
MakcBemna sl 3JIE€KTpPO-
MArHuTHOI'O IT10JIA.

48

43

[1-5] KOHCIIEKTUPOBAaHUE
JICKITUM, TOJATOTOBKA K BBI-
MOJIHEHUIO W 3alluTe J1abo-
patopHbeix pabor Ne 5, 6;
MOJTOTOBKA K KOJUIOKBHYMY
Ne 3

[6] moaroToBKa K mpaxkTHye-
CKHUM 3aHITHIM

ONeKTpOMAarHuTHeIE — KoJle-
OaHMsI ¥ BOJIHBL.

31

26

[1-5] KOHCIIEKTUPOBaHUE
JICKIIUM, TIOJTOTOBKA K BBI-
MOJTHEHUIO W 3alluTe J1abo-
patopHBIX pabor Ne 7, §;
MMOJITOTOBKA K KOJUIOKBUYMY
No 4

[6] moaroToBka K MpakTHUC-
KHM 3aHSTHIM

Boanosas onrrka

34

0,5

30,5

[1-5] KOHCIIEKTUPOBaHUE
JIEKIMH, TMOATOTOBKA K BBI-
MOJIHCHUIO W 3alluTe J1a00-
patopHbIXx pabor Ne 9, 10;
MOJTOTOBKA K KOJUIOKBHYMY
Ne 4

[6] moaroToBka K MpakTHUC-
KHMM 3aHSTHIM

KBaHTOBBIE CBOMCTBa 3JEK-
TPOMArHUTHOTO U3TYICHHS

25

0,5

22,5

[1-5] KOHCIICKTUPOBaHUE
JICKIIUHA, TIOJTOTOBKA K BBI-
[MOJIHEHHMIO W 3aiuTe J1abo-
patopHOii paboTer No 11;
MOATOTOBKA K KOJUIOKBUYMY
Ne 4

[6] moaroroBka K IpakTHUC-
KUM 3aHATHIM

10.

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

26

0,5

23,5

[1-5] xoHcmexTUpoBaHUE
JIEKIWA, TOJATOTOBKA K BEI-
MMOJTHCHHIO U 3aluTe JIabo-
paTtopHoii paboTsr Ne 12

[6] moaroroBka K MpakTHUC-
KHM 3aHSATHIM

11.

OneMeHThl QU3UKH sapa H
AIIEMEHTAPHBIX YACTHI]

14

0,5

12,5

[1-5] KOHCIIEKTHUPOBAHHE
JIEKITUH
[6] monroTroBka K TpakTHC-




KHM 3aHSITHIM
3a4eT ¢ OleHKOU 2 - - - 0,4 1,6 [1-6] 3auer BbICTaBIsACTCA
MO0 COBOKYITHOCTH Pe3yJIbTa-
TOB TEKYyLIEr0 KOHTPOJIS
ycneBaeMocTH (1.6-11)
Hroro 3a 2 cemectp: 180 2 8 4 8 0,4 159.,6
Hroro: 396 | 1-2 | 18 12 12 0,8 219,2

4.2. Conep:xanue pasaejioB Kypca u ¢popMupyeMbIX B HUX KOMIIeTeHIH

Koabl kom- ®opma TekylLIero
Ne Pasnen NeTeHUMH M | 3yanus Ymenus HaBbiku KOHTPOJIsA
n/n TUCHUTLIAHBI HHNKATOPOB
1 dusnyeckrie OCHOBLEI MEXaHH- OIIK 5 1,2,3 1,2,3,4,5,6 1,2,3,4,5 3amuTa 1abopa-
KH OIlK 5.1, TOPHBIX padoT
OIK 5.2, Pa6ora Ha mpakTu-
YECKHUX 3aHATUIX:
OIIK 5.3 (hpoHTaTHHBII
OTIPOC TIO PEIICHUIO
JIOMAIHUX 3a1a4.
KoncnexktupoBanue
JICKITAU.
Komnoksaym 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 PadoOT
OIK 5.2, Pabora Ha npakTu-
YECKHUX 3aHATUIX:
OIIK 5.3 (hpoHTaTHHBII
OTIPOC TIO PEIICHUIO
JOMAIIHUX 3a71a4.
KoncnekrupoBanue
JIEKITAU.
Komnoksaym Ne 1.
3 OCHOBHI CIEIIHATBHON TEOpUH OIIK 5§ 1,2,3 1,2,3,4,5,6 1,2,3,4,5 Pabora Ha npakTu-
OTHOCHUTEITHHOCTH. OIIK 5.1, YECKUX 3aHIATHIX:
OIIK 5.2, (bpoHTaNBHBIH
OMpPOC TI0 PEIICHUIO
OIIK 5.3 JOMalIHUX 3a4a4.
Koncnektuposanune
JIEKLIUH.
Komnoksaym Ne 1.
4 MonekynsapHas GU3NKa U Tep- OIIK 5§ 1,2,3 1,2,3,4,5,6 1,2,3,4,5 3ammra mabopa-
MOJUHAMUKA. OIlK 5.1, TOPHBIX padboOT
OIIK 5.2, Pabora Ha npakTu-
YECKHUX 3aHATUIX:
OIIK 5.3 (poHTaTBHBIH
OIPOC TI0 PEIICHUIO
JIOMAIITHUX 3a/1a4.
KoncnexrtupoBanue
JICKITAM.
Konnoksaym Ne 2.
5 DJIEKTPUUECKOE MO0JIE B BaKyy- OIIK 5 1,2,3 1,2,3,4,5,6 1,2,3,4,5 3ammra 1abopa-
Me. ONeKTpu4YecKoe IoJe B OIIK 5.1, TOPHBIX padoT
BemecTBe. [loCTOSHHBIN 3Jek- OIIK 5.2, Pabora Ha npakTu-
TPHYCCKUIA TOK. YECKUX 3aHITHIX:
OIIK 5.3 (poHTaTBHBIH
OIPOC TIO PEIICHUIO
JIOMAIITHUX 3a/1a4.
KoncnexrtupoBanue
JICKITAH.
6 MarautHoe 1oiie. MaruuTHbIE OIIK 5 1,2,3 1,2,3,4,5,6 1,2,3,4,5 3amuTa mabopa-
cBoiicTBa BemiecTBa. [lepemen- OIlK 5.1, TOPHBIX PabOT
HOE JJICKTPOMArHUTHOE TIOJIE. PaboTa Ha mpakTH-




YpaBaenusi Makcsenmna st OIIK 5.2, YECKHUX 3aHATUIX:
3JICKTPOMArHUTHOTO TIOJISI. OIIK 5.3 (bpoHTaTBHBII
OTIPOC TIO PEIICHUIO
JIOMAITHUX 3a]1a4.
KoncnexrtupoBanue
JIEKLIUH.
KomnokBaym Ne 3.
7 DNeKTpOMAarHuTHeIE — KoJieOa- OIIK 5 1,2,3 1,2,3,4,5,6 1,2,3,4,5 3armuTa nadbopa-
HHUS U BOJIHEL OIIK 5.1 TOPHBIX padboT
OIIK 5.2: Pabota Ha npaktu-
YECKUX 3aHIATHIX:
OIIK 5.3 (poHTaNBHBIH
OIPOC MO PEIICHUIO
JIOMAIHUX 3a1a4.
KoncnektupoBanue
JIEKLIUH.
Konnoksaym Ne 4.
8 BoioBas ontuka OIIK 5 1,2,3, 1,2,3,4,5,6 1,2,3,4,5 3ammra nmabopa-
OIIK 5.1, TOPHBIX PaboT
OIIK 5.2, Pabota Ha npakrtu-
YECKUX 3aHATHIX:
OIIK 5.3 (poHTaNBHBIH
OTIPOC TIO PEIICHUIO
JIOMAITHUX 3a]1a4.
KoncnektupoBanune
JIEKLIUH.
Komnoksaym Ne 4.
9 KBanrtoBble CBOiiCcTBa DieK- OIIK 5 1,2,3 1,2,3,4,5,6 1,2,3,4,5 3amuTa 1abopa-
TPOMArHUTHOTO U3JIY4YCHUS OIlK 5.1, TOPHBIX PabOT
OIIK 5.2, Pabota Ha npaktu-
YECKUX 3aHATHIX:
OIIK 5.3 (hpoHTaTHHBII
OIIPOC TIO PEIICHUIO
JIOMAaITHUX 3a]1a4.
KoncnektupoBanune
JIEKLIUH.
Komnoksaym Ne 4.
10 | DmeMeHTBI KBaHTOBOW (PH3HKH OIIK 5 1,2,3 1,2,3,4,5,6 1,2,3,4,5 3ammra nmabopa-
aTOMOB, MOJICKYJ W TBEPIBIX OIlK 5.1, TOPHBIX PadoOT
Te OIIK 5.2, Pabora Ha npakTu-
YECKUX 3aHIATHIX:
OIK 5.3 (bpoHTaNBHBIH
OMpPOC TI0 PEIICHUIO
JIOMAIITHUX 3314,
Koncnexkruposanne
JIEKLIUH.
11 OneMeHThl (QU3UKH sipa U OIIK 5 1,2,3 1,2,3,4,5,6 1,2,3,4,5 Pabota Ha npakTu-
3JIEMEHTAPHBIX YACTHII OIIK 5.1, YECKUX 3aHITHIX:
OIIK 5.2, (poHTaATBHBIH
OIIPOC TIO PEIICHUIO
OINK 5.3 IOMAIIIHUX 3a/1a4.
KoncnexrtupoBanue
JIEKITUH.
4.3. HaumeHoBaHue TeM JIeKIIMi, UX co/iep:KaHNe H 00beM B yacax
Ne Ne paznena HauMeHnoBaHMe JieKIUi Tpynoem-
n/m | ANCIUIIMHBI KOCTb (4ac)
1. 1 Beenenue. [IpenmeT GU3UKU U CBS3b ¢ APYTUMH HAyKaMHU 0,5
2. 1 KuneMaTnka TOYKH ¥ TBEPIOTO TejIa 0,5
3. 1 JluHaMuKa MaTepruantbHON TOUKH. 0,5
4. 1 JunamMuka TBepJoro Tena 0,5
5. 1 Pabota, MOIITHOCTE, SHEPTHISL. 1




6. 1 3aKOHBI COXpaHEHUS YHEPTHH W UMITYJIbCa -
7. 2 I'apMoHuUeckre KosieOaHus 0,25
8. 2 CroxeHue rapMOHHUYECKHX KoeOaHnui 0,25
9. 2 CB00OOTHBIC 3aTyXAIOMINE KOICOAHNSI. 0,25
10. 2 Bemyxnennsie konebanus. Pesonanc. 0,25
11. 3 ITpeo6pa3oBanus ["anunes. Mexannueckuii IpUHLIUI OTHOCUTEIBHOCTH. 0,5
12. 3 [MocTynatel crienuaibHON TEOPHH OTHOCUTEIbHOCTH DiiHITeiHa. [Ipeod- | 0,5
pasoBanus JlopeHna u caeaCcTBUS U3 HUX.
13. 3 PenstuBucTCKast AMHaAMHUKa -
14. 4 Mornekynsipaas puznka 0,5
15. 4 KuneTtudeckas Teopus ra3oB, SIBICHUS IIEpeHOCA. 0,25
16. 4 OCHOBBI TEPMOANHAMHKH 0,25
17. 5 OCHOBHBIE 3aKOHBI U TOJ0KEHUS SJEKTPOCTATUKH. 0.5
18. 5 DIEKTPUYECKOE I10JIC B BEIIICCTBE 0,25
19. 5 Cuna ¥ TWIOTHOCTH 3JEKTPUIECKOTO TOKA. Y paBHEHUE HEMTPEPBIBHOCTH. 0,25
20. 5 KBazucrannonapuslii anexTpudeckuii Tok. CTOpOHHHE CHIIBI U 3.11.C. -
21. 5 3akonpl Oma u [[xoyns-Jleana B auddepeHnansHOl U HHTETPATBHOM |
¢dopmax. MOIIHOCTh TOKA.
22. 6 MarauTtHoe IoJI€ U €T0 XapaKTepUCTHKH. 3akoH buo — Capapa — Jlamnaca. 0,5
23. 6 [Morok BekTOpa MarHUTHOW MHIYKIMU. Teopema ["aycca mjisi MAarHUTHOTO 0,25
0JIsA, B TOM uuciie B tuddepeHumansHon Gopme.
24. 6 MarautHeie MOMEHTHI JIEKTPOHOB W aTOMOB. MarHWTHOE TOJie B BelIle- 0,25
CTBe.
25. 6 DJeKTpOMarHuTHas WHIYKIIHSL. 0,5
26. 6 Cucrema ypaBHeHUI MakcBeia. 0,5
27. 7 DJeKTpOMarHuTHbIC KoJeOaHHs. -
28. 7 OneKTpoMarHuTHHIE BOJTHBI 2
29. 8 Wntepdepennus ceera. 0,5
30. 8 Hudpaxnus cera. 0,25
31. 8 B3aumoseiicTBre 31eKTPOMarHUTHBIX BOJIH C BEIIECTBOM 0,25
32. 9 KBaHTOBBIE CBOICTBA AIIEKTPOMATHUTHOTO M3ITYYCHHSI. 0,5
33. 9 TermnoBoe U3IyUeHHe. 0,5
34. 9 dotoadpdexr u apdexr KommnroHa. -
35. 10 I'unotesa u popmyna ae bpoitisa. CooTHOLIEHNE HEONIPEAETEHHOCTEH 0,25
36. 10 BosHoBas ¢pyHKIuMS U €€ CTATUCTUYECKUN CMBICI. 0,25
37. 10 Oormiee ypasuenue HIpeannrepa. 0,25
38. 10 CraumonapHoe cocrosHue. YpaBHenue Llpenunarepa uist cTaluoHapHBIX 0,25
COCTOSTHHH.
39. 11 SnepHbie CHUITBI. 0,25
40. 11 OCHOBHBIC CBEICHUS O SIICPHON SHEPreTHKE. 0,25
41. 11 DOneMeHTapHbIE YaCTHIIbI: (yHIaMEHTAIbHbIE B3aUMOICHCTBHSL. 0,25
42. 11 Knaccudukamms sneMeHTapHbIX 9acTHII. 0,25
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44. HanMeHoBaHMe TeM NPAKTHYECKUX 3aHATHIA, UX COAEPKaAHNE U 00bEeM B Yacax
Ne Ne paznena Tpynoem-
n/m MCIHILTHHB HaumenoBaHue NMPAKTUYECKHUX pa60T KOCTh (‘-IaC)
L. 1 KunemaTuka noctynarenbHOTO JBUKEHUS 0,1
2. 1 Kunematuka BpamaTenbHOro ABH>KeHUS. CBA3b JIMHEMHBIX 0,1
XapaKTEPUCTUK ABUKEHHUS C YTIIOBBIMU.
3. 1 JIMHamMuKa nocTynarebHOrO JBUKECHUS. 0,2
4. 1 PaGora u sHeprus. 3aKoHbI COXpaHEHHUSI. 0,2
5. 1 OCHOBHOM 3aKOH IMHAMHUKHU BPAIIaTEIbHOTO JIBUKEHHUS. 0,2
6. 1 3aKOH COXpaHEHUs] MOMEHTA UMITYJIbCA. 0,1




1 Pabota u sHEprus npu BpaaTeIbHOM JBHKCHUH 0,1

8. 2 MexaHuueckue KoJeOaHus 2

3 OcHOBBI ClIEIMATIBHON TEOPUU OTHOCUTEIBHOCTH. 1

10. 4 W neanbHblii ra3. YpaBHEHHE COCTOSIHUS UIEAIBHOIO rasa. 1
H3onporiecchl

I1. 4 OcHoBbsl TepMoauHamMuku. Termnoemkocts. [IepBoe Hauano 0,5
TEPMOIUHAMUKU

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

13. 5 DJIEKTpOCTaTHKA.

14. 5 [TocTOSIHHBIN MEKTpUYECKUI TOK. 3aKOHBI IOCTOSHHOTO
TOKA.

15. 6 MarauTHoO€ 1noJie MOCTOSIHHOTO ToKa. [[puMeHeHune 3aKoHa 0,2
buo-CaBapa-Jlamnaca k pacueTy MarHUTHBIX IOJIEH.

16. 6 3akoH Amnepa. PaboTa mo nepemenieHuo NpoBOIHUKA U 0,2
KOHTYpa C TOKOM B MAarHUTHOM TIOJI€.

17. 6 Cuna Jlopenna. JIBukeHue 3apssKeHHBIX YaCTHIL B Mar- 0,2
HUTHOM TIOJIE.

18. 6 SIBneHue 35eKTpoMarHuTHOM nHayKuuu. 3akoH dapanes- 0,2
Jlenna

19. 6 SIBneHne cCaMOMHIYKIIMK U B3aUMOWHIYKIUH. 0,2

20. 7 DNEeKTPOMarHuTHbIE KOJICOaHMs U BOJIHBI. 1

21 8 WuTtepdepennus creta. Y CIoBUsS MAKCUMyMOB U MUHU- 0,25
MyMOB nipu unTepdepeniuu. UureppepeHius B TOHKUX
wienkax. Konbua HeloTona.

22. 8 Hudpaxius ceera. Audpaxmus Openens. Judpakuus 0,25
O®paynrodepa Ha IIeTH U Ha PelIeTKe.

23. 9 3akoHBbI TeTI0BOTO M3nyueHus. @opmyna Penes-J>xuHca. 0,5
®opmyna [Inanka. YpaBHeHne DWHINTENHA [UIs1 BHEILIHETO
¢dotordpdexra. Dpdext Komnrona.

24, 10 I'unotesa u popmyna ne-bpoitis. CooTHOIIEHHE HEOTpe- 0,1
JEJICHHOCTEM.

25. 10 CobctBenHas BonHoBas ¢pyHkius penunrepa. ATom Bo- 0,2
JI0poJa B KBAaHTOBOM MEXaHUKE.

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

27. 11 DHeprus CBs3M sipa. PaqnoakTUBHOCTG. 0,5

Bcero 12
4.5. HammeHoBaHue TeM JIaDOPATOPHBIX Pad0T, MX COJIepPKAHUE H 00bEM B yacax
13?1 Hﬂiﬁ;ﬁﬁﬁ:{z HaumeHnoBaHue J1a60paTOPHBIX PadoT Kzgzs‘zﬁr;)
L. 1 [IpoBepka OCHOBHOT'O 3aKOHA IMHAMHUKU BpalIaTEIbHOTO 1
JBUKEHUS.

2. 2 OrnpezeneHre MOMEHTA UHEPIUU C IOMOIIbIO0 MAassTHUKA 1
Makcsemia.

3. 4 Omnpenenenue noka3atens aarnadaTel BO3yXa METOJOM -
Knemana-/Iezopma.

4. 4 Ornpenenenue yaenbHON TEMIIOEMKOCTH METAJIJIOB METO- 2
JIOM OXJIQKJICHUS.

5. 5 -

Onpenenenne OTHOCUTENbHOM JUAIEKTPUUECKON POHU-
LIaEMOCTH MaTEPHUAJIOB.




6. 5,7 N3yuenue nienu nepeMeHHOro ToKa. -

7. 6 Onpenenenne yaeiabHOTo 3apsaaa JIEKTPOHA METOAOM 2
MarHeTpoHa.

8. 7 N3yuenue cinoxeHus rapMOHHYECKUX KOJIeOaHUH.
N3yuenue sinenus nHTepGhEepeHIny CBeTa B TOHKUX IJICH- 1
Kax Ha nmpumepe Kouserl HprotoHa.

10. 8 N3yuenue sBneHus noispusauuu ceera. [Iposepka 3akoHa 1
Mamntoca.

11. 9 N3yuenue 3akoHOB BHENIHETO GoTorddexra.

12. 10 HccenemoBanue TeMnepaTypHOi 3aBUCUMOCTH COTTPOTHB-
JICHHSI METaJIIa M TTOJIYTIPOBOTHUKA.

Bcero 12

5. OneHo4Hble MaTepuaJibl 1JisI TEKYHIEro KOHTPOJIA YCII€EBA€EMOCTH MU HpOMe)KYTO‘lHOﬁ aTTe-
CTalMu 1o JUCHUIIJIMHE.

J1J1s1 KOHTPOJISL PE3yJIbTATOB OCBOCHHUS JUCIUTUINHBI TIPOBOISTCS.

— KOJUTOKBUYMBI;

— 3amuTa JabopaToOpHBIX padoT;

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

— KOHCIIEKTUPOBAHHE JICKIINH.

[Tpumeuanue: OnieHOYHBIC CpeCTBa (BOMPOCH JJIS MIPOBECHUS KOJUIOKBUYMOB, JK3aMEHA, 3a-
4era u JIp.) MPUBEICHBI B IPUIOKEHUH K paboueii mporpaMme JUCIUTUTHHBL

[TpomMexyTodHas aTTeCTalUs [0 UTOTaM OCBOSHUS TUCITUTUTHHEIL:

1 cemecTp — PK3aMeH;

2 ceMecTp —. 3a4eT C OLEHKOU

6. YueOHo-MeTOOAMYeCKOe H HH(POPMALIMOHHOE 00ecTieYeHue AU CHUIIMHBI:
a) OCHOBHAsI JIUTEPATypa

1. E. Y. ImutpueBa. ®usuka [ DneKTpoHHBIH pecypc] : yuebHoe nocobue / E. U. Imutpuena. — 2-
€ n3a. — OineKkTpoH. TekcroBble nanHbie. — Caparos: Al [Iu Op Meaua, 2019. — 143 ¢c. — 978-
5-4486-0445-4. — Pexum gocryna: http://www.iprbookshop.ru/79822.html

2. C. W. Kyzuenos. Kypc nekuuit no ¢usuke. Inekrpocratuka. [locTOSIHHBIN TOK. DJIeKTpoMarHe-
tu3M. Konebanust u BOHBI [DIEeKTpOHHBIN pecypc] : yueoHoe mocodue / C. U. Kysuenos, JI. U.
Cemxkuna, K. . Porozun. — OnekTpoH. TekcroBble nanHbie. — Tomck: ToMckuii monutexHuye-
ckuii yHuBepcurer, 2016. — 290 c. — 978-5-4387-0562-8. — Pexum pgoctymna:
http://www.iprbookshop.ru/55192.html

0) 10MOJIHUTEIbHAS JINTepaTypa

3. U. W. TamnsikoBa-bymkesna. @usnka. Yacte 1. Mexanuka. MonekynsapHas Gpu3uka U TepMo-
JTUHAMHKA. DJIEKTPUYECTBO U MarHeTu3M [DIeKTpoHHBIN pecypce] : yuebnuk / U. Y. TamusikoBa-
bymikeBuu. — OnextpoH. TexcroBble JaHHbIE. — MuHck: Boinnitmas mkona, 2014, — 304 c. —
978-985-06-2505-2. — Pexkxum noctyma: http://www.iprbookshop.ru/35562.html

4. 1. U. TamnsikoBa-bymkesny. ®usuka. Yacte 2. Ontuka. KBantoBas ¢pusuka. Ctpoenue u gu-
3U4YeCcKre CBOMCTBA BellecTBa [DnekTpoHHbIN pecypce] : yueonuk / U. Y. TamuisikoBa-bymikeBuy.
— DnexktpoH. TekcToBsie nanubie. — MuHCK: Beimmiimmas mkona, 2014, — 232 ¢. — 978-985-06-
2506-9. — Pexum nocryna: http://www.iprbookshop.ru/35563.html

5. Tpodumosa T. U. Kypc ¢usuku : yued. [Tocobue nns By3os / Tpobumona T. U. — 12-e uzn.,
crep. — M.: Akagemust, 2006. — 557 c.

DK3eMIUISIphI Bcero: 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. Bonbkenmreiin B. C. CoopHUK 3a1a4 110 o01ieMy Kypcy (GU3HKH : 711 CTYJACHTOB TEXHHYECKUX
By30B / B. C. Bonbkenmreiin. — 3-e u3a., ucnp. M gon. — Cankr-IlerepOypr : Kunmxubiii Mup,
2005. 328 c.

DK3eMIUBIpHI Bcero: 504

B) METOANYIECCKUE YKaAZaHUA

1.

2.

10.

11.

12.

N3ydenne nBKeHUS MasTHUKA MakcBeia. Yd4.-METO/I. TOco0ue 1o AUCHUIUIHHE «DU3nKay /
coct. B.Ban. Co6ones, E.A. Aatonos. — Mkesck: xk['TVY, 2018. (OYMK]I)

[IpoBepka OCHOBHOTO 3aKOHA JMHAMUKH BPAIIaTeILHOTO IBUKEHUS. Y4.-METO/. MOCOOHeE. T10
nucuumuinae «@usukay / coct. JI.LE. Mopo3osa. — Mokesck: UxI'TY, 2018. (OYMK])
OrmpezenieHue yAeIbHOW TEIJIOEMKOCTH METAVIOB METOJOM OXJIAXKJEHHUS. YU.-METOJI. MOCO-
oue. no mucuumuinHe «Pusukay / coct. B.Ban. Cobones, E.A. Autonos. — Mokesck: VxkI'TY,
2018. (OYMKI)

Omnpenenenue nmokasarens aguadarsl Bo3ayxa Meroaom Kinemana-/lezopma. Yu.-meTon. moco-
oue. no gucuuinae «dusukay / coct. B.Ban. Co6ones, JI.W. )Knanosa. — Mokesck: MxI'TY,
2018. (OYMK])

OmpeneneHue yAeNbHOTO 3apsia AJIEKTPOHA METOJOM MarHeTpoHa. Y4eOHO-METOAMYECKOe
nocobue mo mucumiauHe «®Pusuka» / coct. B.Bax. Cob6ones, E.A. AutoHoB. — MkeBck:
NxI'TY, 2018. (OYMKI)

OmnpeneneHre OTHOCHUTEIBHOM AMAIEKTPUYECKON MPOHHUIIAEMOCTH MaTepHanoB. Y4eOHO-
MeToj. rmocodue. mo aucuuiuinie «dusukay / coct. FO.A. luxos, O.®. IlIuxosa. — MkeBck:
NxI'TY, 2018. (OYMK])

N3ydeHne 1enu MEepeMEeHHOTO TOKa. Y4eOHO-METO/A. MocoOue. Mo aucuuIuimae «Dusukay /
coct. E.A. Haitmymmna — Wxesck: UxI'TY, 2018. (3YMK])

W3ydeHne ClI0)KeHHUSI TAPMOHHUYSCKUX KoJeOaHui. Y4eOHO-MeToquIecKoe mocodre 1mo TucIu-
muHe «duszuka» / coct. E.A. Haitmymmna — Mxesck: UxI'TY, 2018. (OYMK])

N3yuenue siBneHus nosnsipuzanuu cBera. [IpoBepka 3akoHa Maitoca. YueOHO-MeTOIMYECKOE
MocoOue MO BHIMOTHEHHUIO TaOOPATOPHBIX U CAMOCTOSITENBHBIX Pa0OT MO AUCHUTUINHE «Du3n-
ka» / coct. Coboner B.Bai. - Mxesck: MxkI'TY, 2018. (OYMK])

W3ydenue siieHusi nHTepdepeHIINN cBeTa B TOHKHUX IIEHKAaX Ha mpumepe kouell HproToHa.
Y4eOHO-MeTOINYECKOE TTOCOOUE MO BBIMOIHEHHIO J1a0OPAaTOPHBIX U CaMOCTOSITENIbHBIX padboT
no pucruruinne «Pusukay / coct. Cobones B.Ban. - Mxesck: Mk TV, 2018. (OYMKI)
N3yuenne 3axkoHOB BHemHero gororddexra. YueOHO-METOAMUECKOE MOCOONE MO BBIMOIHE-
HUIO J1a00paTOPHBIX M CAMOCTOSITENBHBIX paboT mo nucruruimae «dusnka» / cocT. Mopososa
JLLE. - Nxesck: UxI'TY, 2018. (OYMK/)

HccnegoBanue TtemnepaTypHOW 3aBHCUMOCTH CONPOTHBIICHHS METallla U MOJYHPOBOJHHUKA.
Y4eOHO-MeTOINYECKOE TTOCOOUE 0 BBIMOIHEHHIO JIa0OPATOPHBIX U CaMOCTOSITENIBHBIX padoT
no pucruruinie «Pusnkay / coct. Mopo3zosa JILE. Wxkesck: kI TY, 2018. (OYMK])

I') nepedyens pecypcoB HHPOPMALMOHHO-KOMMYHHKANMOHHOI ceTn HTepHeT

1.

DNeKTpOHHO-OUOIMOTeUHAS cucreMa IPRbooks http://istu.ru/material/elektronno-

bibliotechnaya-sistema-iprbooks

2.

OnexTpoHHBIH Katanor HaydHoi OuOnuorexku WxI'TY mmenu M.T. KanamnukoBa Web

NPBUC http://94.181.117.43/cgi-
bin/irbis64r 12/cgiirbis 64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21DBN=IBIS

3.

4
5.
6.
7

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

Muposas nudponas 6ubnuoreka — http://www.wdl.org/ru/

MexnyHapoaHslii HHJIEKC HayqHoro nutupoBanus Web of Science — http://webofscience.com.
Hayunas snexrponnas 6unbnuorexka eLIBRARY.RU — https://elibrary.ru/defaultx.asp
Cnpasouno-npaBoBas cucreMa KoncynbrantlIntoc http://www.consultant.ru/

/1) JIMIIEH3HOHHOE H CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe 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 (munenznonnoe I10)
2. LibreOffice (cBo6oano pactnpoctpansemoe [10)
3. Doctor Web (muniensunonnoe I10)

7. MaTepuajibHO-TEXHUYECKO€E o0ecnevyeHne TUCIUIIUHbI:

1. JlexnimoHHEIE 3aHATUS

Y4eOHble ayqUTOPUH AJIs JISKIIMOHHBIX 3aHATUH YKOMIUIEKTOBAaHBI MEOETBbI0 M TEXHUYCCKUMHU
cpeacTBaMu oOydeHus, CIyXKalllUMHU JIJIs TIpe/icTaBlIeHus yueOHOl nHpopManuu GONbIION ayIuTOpUn
(HaboOpPBI IEMOHCTPALTMOHHOTO 000pYI0BaHUS (IPOEKTOP, IKpaH, HOYTOYK)).

2. IlpakTuueckue 3aHATUS

Y4eOHbIe ayTUTOPUU ISl MPAKTUIECKUX 3aHSATUI YKOMIUIEKTOBAHBI CIEIUAIM3UPOBAHHON Mebe-
JIBI0 U TEXHUYCCKUMHU CPEACTBAMU 00y4deHUs (IIPOSKTOp, IKpaH, HOYTOYK).

3.JIabopaTopHble 3aHATHS

J11s 1a00paTOPHBIX 3aHATUN UCHIONB3YIOTCS ayauTopuu Ne 423:

ayo. Ne 423 — ycranoBka kiaccHas pusnyeckas OIIM-01, GIIM-03, OIIM-04, OIIM-05, OIIM-
06, ®IIM-08, ®IIM-09, mastHuk pusnueckuii OII-1, maremarnyeckuit MasTHUK, yctaHoBka OII-3,
Bechl TexHuueckue MK-6,2-A22, HaboOpbl TIpy30B, JHMHEHKH, ceKyHIomep, ycraHoBka OIITI-1m;
®IIT1-7; peocratsl, ocummiorpad CI1-68, mmmmuBoasTMETp M45, BoasTMeTp B3-38, B7-21,
redepatop 1'3-53, usmepurens maruutHod uHaykuuu PII1-10, 6nok nurtanus TOC-13, marasun co-
npotuBneHuit P33, coneHoupl, KaTymku MHIyKTUBHOCTH, O6510K YJIC, mpubop OKIJII-14.

3. CamocrosTenbHas paboTa

[TomenieHust uIss cCaMOCTOSATENFHON pabOTHI OCHAIIEHBI KOMITBIOTEPHOW TEXHHKOW C BO3MOXKHO-
CTbIO TMOJAKIIOYEHUs K cetu «VHTepeHeT» M JOCTYHNOM K 53JEKTPOHHOH HH(OpPMAIOHHO-
obpazoBatensHO cpeae kI TY umenn M.T. Kanamnunkosa:

- HayyHas 6ubaunoteka VDI TY nmenn M.T. Kanamnukosa (aya. 201).

[Ipn HeobxoaumocTu pabouas mporpaMMa JUCHUIUIMHBI (MOAYJSI) MOXET ObITh aJalnTHpOBaHA
11 obecrieueHust 00pa30BaTENBLHOIO MPOLECCa NHBAIMIOB U JIUI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3JI0pOBbS, B TOM YHCIIE sl OOyueHUsl C MPUMEHEHUEM JIMCTAaHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIO-
ruid. J{is aToro Tpedyercs 3asBiI€HUE CTYJI€HTa (€ro 3aKOHHOTO MPEeACTaBUTENS) U 3aKII0UEHHUE TCH-
X0JI0r0o-MeuKo-nenarornyeckoi komuccuu (ITMIIK).
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1. OueHouHble cpeacTBa

OuenuBanue GOpMUPOBAHUE KOMIIETEHIIUN MPOU3BOAUTCS HAa OCHOBE PE3yJIbTAaTOB OOYUEHHS,
MpUBEJIEHHBIX B 1. 2 paboueit nporpammbl 1 OC. CBsi3b pa3iesioB AUCIUIUIMHBI, KOMIETEHIIUN, UX
WHJIUKATOPOB M (OPM KOHTPOJIS (TEKYIIEro W MPOMEXKYTOYHOT0) yKa3aHbl B Tabmuie 4.2 paboueit
MIPOrPaMMBI TACITUTITHHBI
O1neHoYHBIE CPE/ICTBA, COOTHECEHHBIE C pe3ysibTaTaMu OOy4YeHUs MO JUCIHUIUIMHE U MUHJIUKATO-
pamMu TOCTHKEHUST KOMIICTCHIIUN, TIPEICTABICHBI HIKE.

Ne
n/n

KOllbI KOMIICTCHIIUHN H
HHIUKATOpPOB

PesynbTaTt 00yyeHus
(3HaHUA, YMEHUA U HABLIKUL)

@opMBI TEKyIEro U IMPOMeKy-
TOYHOI0 KOHTPOJISA

1.

OIIK-5.1. 3narThb: 3aKko-
HBI €CTECTBEHHBIX HAYK

31. 3HaeT OCHOBHBIE (QU3MUYECKHE SBICHUA U
OCHOBHBIC  3aKOHBI  (DM3WKW; TpaHUIBl HX
TIPUMEHNUMOCTH, MIpUMEHECHNE 3aKOHOB B
BXHEUIINX MPAKTHICCKIUX IIPIIIOKCHHSIX.

32. 3HaeT OCHOBHbIC (U3UYECKHE BEIUYUHBI U
(u3nUecKue KOHCTAHTHI, UX OIMpPEACICHHE, CMBICI,
CITIOCOOBI i €IMHUIIBI ux HU3MEPEHUS;
(dbyHIaMeHTaIbHBIC (PU3HYCCKUE OMBITHI U MX POJIb
B Pa3BUTHHU HAYKH

33. 3Haer Ha3HAaYeHHE M MPUHIUNBI JeHCTBUA
BaOXHEUTINX (PU3HUECKUX TPHOOPOB.

Y1. YMeer 0OBACHATH OCHOBHBEIE HAOJIOMAEMBIE
TIPUPOIHEIC M TEXHOTCHHBIC SIBIICHUS U 3(PPEKTHI ¢
MO3UNHN (PYHAaMEHTAIBHBIX (U3NICCKUX B3aUMO-
JIEHCTBUM;

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

¥Y3. YMeer HCTOJNKOBBIBATH CMBICT (H3HMYECKUX
BEJIMYMH M TOHSATHIA, 3aMUCHIBATh YPaBHEHUS IS
¢busndeckux BeanyuH B cucreme CU;

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

H1. Brageet HaBBIKaMH UCIIOIB30BAHNUS OCHOBHBIX
oOmeu3nIecknx 3aKOHOB W TPUHIMIIOB B
BaXHEUIIINX MPAKTHICCKIX ITPUIIOKCHHSX;

H2. Brnanmeer OCHOBHBIMH MeETOAaMH (HHU3UKO-
MaTeEMAaTHYECKOrO aHanu3a UL pelIeHUs
€CTEeCTBEHHOHAYYHBIX 3a/1a4;

H4. Brmageer wMeroamkodl — o0paboTkmm  ©
HHTEPIPETHPOBAHUS PE3yIbTATOB IKCIICPUMEHTA;
HS5. Bnaneer METOJaMU (u3mIecKoro
MOJICIMPOBAHMS B MH)KEHEPHOU ITPaKTHKE.

Pabota Ha MpaKTUYECKHUX 3aHATH-
Ax: (ppOHTANBHBIN OMPOC IO pe-
IICHUIO JOMAIIHUX 3a/1a4
JlabopaTopusie paboTsr Ne 1-12.
KoHcnexrupoBanue TeKIui.
Komnoksuym.

Ok3ameH (Bonpockl 1 —47)
3ayer ¢ OIeHKo (BOIpocH 1 —
58).

OIIK-5.2. Ymerb: mpu-
MEHSATh €CTEeCTBEHHOHA-
y4HbIE 3aKOHBI JUIsi obec-
NIeYeHHs1 3aJlaHHOrO Ka-
YecTBa M3JeNIUH U IIPOu3-
BOJIUTEIIEHOCTH

31. 3HaeT OCHOBHBIE (U3MUYECKHE SBICHHUI U
OCHOBHBIC  3aKOHBI  (DM3WKH;, TpPaHUIBl  HX
MIPUMEHUMOCTH, MPUMEHEHHEe  3aKOHOB B
BXHEUIIINX MPAKTHICCKHUX TPUITOKCHHSIX.

32. 3HaeT OCHOBHBIC (PH3MUYECKUE BEIUYUHBI U
(u3nvecKkre KOHCTAHTHI, UX OIpPEJEIICHIE, CMBICI,
Ccroco0bl U €IMHUIIBI WX  HM3MEPCHUS;
(hyHIaMeHTaIbHBIE (PH3UYECKUE OTBITH H UX POJIb
B Pa3BUTHHU HAYKH

33. 3naer Ha3HAYeHWE M MPHUHIUNBI IEHCTBUA
BOKHEHIINX PU3NIECKUX MTPUOOPOB.

V1. YmeeT OOBSICHHTH OCHOBHBIE HAOIOIaEMBbIC
MIPUPOIHBIC U TEXHOTCHHBIC SIBJIICHHUS U 3P HEKTHI ¢
MO3UIUH (PYyHIAMEHTAIBHBIX (QU3NIECKUX B3aUMO-
JICHCTBHIA;

Y2. YmMmeer ykaszarh, KakW€ 3aKOHBI OIHCBHIBAIOT
JTAHHOE sSIBIICHUE WU YPPEKT;

PaboTa Ha MpaKTHYECKUX 3aHATH-
AX: (pOHTANBHBIN OIIPOC 110 pe-
HIEHUIO OMAITHUX 3a/a4.
JlabopaTopubie paboTsr Ne 1-12.
KoHncnekrtupoBanue nexuil.
Komnoxsuym.

Ok3ameH (Bonpocs! 1 —47)
3ayer ¢ oueHkoii (Bonpocs! 1 —
58).




Ne
n/n

Koabl koMneTeHIIUU U
HHIAUKATOpPOB

PesyabraTt 00yuyenust
(3HaHUs, YMEHUs U HABLIKU)

DopMBbI TEKYLIIETO H TIPOMEKY-
TOYHOTO KOHTPOJISI

¥Y3. YMeeT HCTOJIKOBBIBATH CMBICT (HU3UUCCKUX
BEJMYMH U MOHATHH; 3alMCHIBaTh YPaBHCHHSA IS
¢u3ndeckux BeanynH B cucreme CH;

Y4. Ymeer pabotath ¢ npubopamu 1 000pyIoBa-
HHEM COBPEMEHHOU (pu3ndeckoii maboparopuu;
YS5. YMeer ucnonp30BaTh paziUyYHbIE METOIUKU
¢u3ndecknx W3MEpeHnit m 00pabOTKH HKCHepH-
MEHTAJIbHBIX JAaHHBIX;

Y6. YMeeT HCHONB30BATh METOABI aJ€KBATHOTI'O
(U3NYECKOTO W MaTEeMaTHYCCKOTO MOJCITHUpPOBa-
HUSL.

H1. BnageeT HaBLIKAMM MCIIOJIL30BAHUS OCHOBHBIX
o0niepu3nYecKkux 3aKOHOB W TPUHIMIIOB B
BXHEUIIINX MPAKTHYCCKUX MPUITIOKCHHUSIX;

H2. Brnameer OCHOBHBIMH MeETOAAMH (HU3UKO-
MaTEMaTHYECKOTO aHamm3a AN peIIeHUs
€CTeCTBCHHOHAYYHBIX 3a/1aY;

H3. Bnageer HaBBIKAMU NpaBUJIbHON
AKCILTyaTaI[UH OCHOBHBIX mpuOOpoB 51
o0opynoBaHUA COBpPEMCHHOM ¢uzngeckoit
J1a00paTOPHH;

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

OIIK-5.3. Baagern:
HaBbIKAMU IPUMEHEHHUS
OCHOBHBIX 3aKOHOMEPHO-
CTed IpH pacyeTax U B
MpOIECCE HU3TOTOBJICHUS
WU3CNIMA  MalIMHOCTpPOE-
HUS

31. 3HaeT OCHOBHBIE (U3UUECKHE SIBICHUS U
OCHOBHBIC  3aKOHBI  (DM3WKW; TpaHUIBl HX
MIPUMEHUMOCTH, MIpUMEHECHUE 3aKOHOB B
BaXHEUIIINX MPAKTHICCKIUX TPUIIOKCHISIX.

32. 3HaeT OCHOBHEIC (H3MUYCCKUEC BEIUYUHBI U
(¢u3ndeckre KOHCTAHTHI, UX OIpeIelieHHe, CMBICT,
CITIOCOOBI u €IMHUIIBI ux HU3MEPEHUS;
(dbyHIaMeHTaIbHBIC (PU3HYSCKUE OMBITHI U MX POJIb
B Pa3BUTHH HAYKU

33. 3Haer Ha3HAaYeHWE M NPHUHLMIIBI JIEHCTBUS
BaXHEHINX (PU3NICCKUX TIPHOOPOB.

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

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

¥Y3. YMeerT HCTONKOBBIBATH CMBICT (DH3HUYECKIIX
BEJIMYUH U MOHATHH; 3alMCHIBATh YPAaBHCHHS IS
¢usndeckux BeanyuH B cucteme CU;

Y4. Ymeer pabotath ¢ npubopamu 1 0060pyIoBa-
HUEM COBPEMCHHOM (hU3n4ecKoii maboparopuu;
YS5. YMeer ucnonp30BaTh pasziUYHbIE METOIUKU
¢u3ndecknx M3MepeHnit m 00pabOTKH JKCTIEpH-
MEHTAJILHBIX TaHHBIX;

Y6. YMeeT HCHOIB30BaTh METOABI adeKBATHOI'O
(bM3HUECKOTO0 M MAaTeMaTHYeCKOTO MOJEeMpOoBa-
HUSL.

H1. Brnageet HaBBIKaMH UCIIOIL30BAHNUS OCHOBHBIX
oOmieu3nYeckux 3aKOHOB W NPUHIMIIOB B
BXHEUIIINX MPAKTHYCCKHUX MPUITIOKCHHUSIX;

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

H3. Bianeer HaBBIKAMU MpaBUJIbHON
AKCILTyaTal[ii OCHOBHBIX IPUOOPOB U

PaboTa Ha MPaKTHYCCKUX 3aHITH-
AX: (PPOHTANIBHBIA OIIPOC MO pe-
HICHUIO JOMAIIHUX 3a/1a4
JlabopaToprsie paboTsr Ne 1-12.
KoHcnexktupoBaHye TeKIui.
Komnoksuym.

Ok3ameH (Bompocsl 1 —47)
3aueT ¢ oLeHKoH (BOmpock! 1 —
58).




Ne Koabl KOMIeTeHIHH 1 PesynbTart 00yuyeHus @opMbI TEKYIEr0 U MPOMEKY-
n/n HHANKATOPOB (3HaHUs, YMEHUs U HABLIKU) TOYHOT'0 KOHTPOJIA
o0opyI0oBaHUs COBpPEMEHHOM busuueckoii
nabopaTopum;

H4. Bnageer  wmeromukodt — o0paboTkn
HMHTEPIPETHPOBAHUS PE3YIIbTATOB SKCIICPUMEHTA;
HS. Bnaneer METOJaMU (u3mIecKoro
MOJIEIUPOBaHMS B MH)KEHEPHOU MPaKTHKE.

Onucanue s1emenmos 0ns OYeHueaHus qbopMupoeaHu}z Komnemenumi

Haumenosanue: pabota Ha MPAKTHUECKUX 3aHITHAX: (PPOHTATBHBIN OMPOC MO PEMICHUIO JOMAITHUX 3a/ad.
Ilpeocmaenenue ¢ @OC: nepeveHs 3aAaHUN

Bapuanumul 3a0anuii:

1 cemecmp

1.

10.

11.

12.

13.

14.

C OamHu OpoieH KaMeHb B TOPH3OHTAIBHOM HAaMpaBleHWH C HadalbHOW ckopocThio 40 m/c. Kakoma
CKOpOCTh KaMHA 4epe3 3 ¢ mocie Hadana aBmkeHus? Kakod yrom oOpasyeT BEKTOpP CKOPOCTH KaMHS C
IJIOCKOCTHIO TOPU30HTA B 3TOT MOMEHT?

[BrkeHuEe ABYX Te€d ONMCHIBACTCA YPABHEHUSIMU X| = 0,75t3 + 2,25t2 +tu X, = 0,25'[3 + 3t + +1,5t.
Omnpenenuts BEJIMYUHY CKOPOCTEH 3TUX TEJI U MOMEHT BPEMEHH, KOI'Zla YCKOPEHHs UX OyIyT OJUHAKOBBL, a
TaK)Xe 3HaYeHHE YCKOPEHHUS B 3TOT MOMEHT BPEMEHH.

Touka Havyaga JBUTaThCA MO OKPYKHOCTH paauycoM 0,6 M ¢ TaHTeHIUAIbHBIM yckoperueM 0,1 m/c2. Yemy
PaBHBI HOPMAJIBHOE U TOJIHOE YCKOPEHUS B KOHIIE TPEThEH CEKyHbI MOCiIe Havana ABkeHusa? Yemy paBeH
yToJl MEX/Ty BEKTOpPaMH{ MOJIHOTO ¥ HOPMAJIBHOTO YCKOPEHUH B 3TOT MOMEHT?

HopwmanbHoe yckopeHHe TOYKH, IBHXKYILIEHCS M0 OKPY>KHOCTH pPaguycoM 4 M, 3a/1aeTcsi ypaBHEHHEM a, =
9t%+ 6t + 1. Onpesenure: TAHTEHIMAIBHOE YCKOPEHHE TOUKHM, IYTh IPOIIECHHEIA TOUYKOI 3a 5S¢ mocie
Hayaja JABWXCHUS, [TOJTHOE YCKOPEHUE B MOMEHT BpeMeHH t; = 1c.

lapuk maccoii 200 T, TOABEUICHHBIA HA HUTH JJMHOW 56 CM. coBeplIaeT KojecOaHHWsS B BEPTHUKAIBLHON
mwiockoctd. Cuila HaTSDKEHHSI HUTH, KOTJa HUTh cocTaBisieT yroa o = 50° ¢ BepTukaneto, paBHa 4,5 H.
Omnpenenure CKOPOCTh IApHKa B STOT MOMEHT BPEMEHH.

UYepe3 HeBecOMBIi OJIOK, YKPEIUIGHHBIH Ha KOHIIE CTOJA, NMEPEKHHYTa HeBecoMas, HEpacTsDKUMas HHUTh K
KOHIIaM KOTOpPO#l MpHUKperyieHsl JBa Tpy3a oauHakoBod maccel (0,5 kr). OaMH W3 HUX JBUXKETCA IO
MOBEPXHOCTH CTOJIa, APYro BepTHKajdbHO BHM3. Kosadduument tpenus rpyza o cron paseH 0,15.
Onpenenure yCKOpPEHHE ¢ KOTOPBIM JABIKYTCA TPY3bl M CHITYy HATSDKEHUS HUTH.

CmmonrHo# aucK paauycom 20 cM BpaiaeTcs Mo JeHCTBUEM MTOCTOSTHHON KacatensHou crutkl 40 H. Kpome
TOr0, HA HEro JeiiCTByeT MOMEHT CHi TpeHms 2 H*M. VrioBoe yckopenue aucka paBeo 30 pan/c’.
Onpenennutes Maccy TUcCKa.

Manp4uk KaTuT 00pyd IO TOPU3OHTAILHOW JOpOTe cO CKOpocThio v=2 M/c. Ha kakyro Beicoty H moxer
BKaTUTHCS 00PYY Ha TOPKY 32 CUET CBOEH KMHETUYECKOM 3Heprun?

ToHKUHA OZHOPOAHBIA CTEpKEeHb HOIUMHOM 20CM MOXKET BpallaTbCsl BOKPYI TOPU30HTAIBHOW OCH,
MIPOXOJISIICH Yepe3 KOHEI[ CTePKHS MepIeHANKYIIpHO eMmy. CTepikeHb OTKIOHWIHM Ha 90° OT MONOXKEHUS
paBHOBecHs M OTHyCTHIN. OMNpenenuTh CKOPOCTh HIDKHErO KOHIA CTEPKHS B MOMEHT IMPOXOXACHHUS
IOJIO’KEHUSI PABHOBECHS.

Kapanmam jymHoi 15 cM, ocTaBieHHBINH BEPTUKAIBHO, afaeT Ha cTosl. Kakyro yrioByr M JIMHEHHYIO
CKOpOCTh OyZIeT MMETh B KOHIIE MaJIeHUs cepeinHa Kapanjama? CYuTaTh, 4TO TPEHUE HACTOJBKO BEJIHKO,
YTO HIKHUM KOHEIl KapaHJalla He IPOCKaIb3bIBaET.

Touka coBepiaeT rapMoHnueckue Konebanus ¢ yacroroit v = 10 I'ny. B MomeHT BpeMeHH, MPUHATHIN 3a
HavYaJbHBIA, TOYKA MMella MakcuMajbHoe cmemnienne 1 mm. HammcaTe ypaBHeHme KojeOaHU TOYKH H
Ha4YepPTHUTh UX rpaduk.

CMmelnieHre TapMOHHYECKOTO OCHMIUIATOPA B 3aBUCHUMOCTH OT BPEMEHH OIpPENEISETCS COOTHOIIEHUEM
x(t)=2,4 cos((5m/4)t +m/6), rae X uaMepsieTcs B MeTpax, a t B cekyHaax. Haiitu nepro, 4acTtoTy KoJjieOaHui,
CMEIIIEHNE B CKOPOCTh B MOMEHT BpemenH t = 0.

MakcuManbHasi CKOPOCTb TOYKH, COBEpLIAIONICH TrapMoHMYeckue KoneOanusa, pasHa 10 cwm/c,
MakcuMmanbHoe yckoperue 100 cm/c’. HaiiTi HUMKIMYECKyI0 YacTOTy KOIeOaHH i, NX TIePHUO U AMILIUTYLY.
Hanucare ypaBHeHue KojieOaHui, IPUHSIB HaYallbHYO a3y paBHoii 0.

HanmcaTts ypaBHEHHE TapMOHMYECKOTO KojeOaHHs, eclii aMIunTyAa ero 10 cM, MakcUManbHasi CKOPOCTb
50 cm/c, HavyanbHas Qasza 15°. OnpenenuTs nepuos KojeOaHUS U CMEIICHUE KOJIEOIoImeiicss TOUKH Yepe3
0,2 ¢ oT Hadana KoueOaHus.




15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Omnpenennurte CKOPOCTb IBHKEHHMS KOCMHYECKOW PAKEThl, €CIM PEIATHBHCTCKOE COKpalleHHe €€ JJIMHBI
coctaBuio 36%.

OmpexennuTe CKOPOCTh YaCTHUIIBI, €CITH €€ TTOJTHASI DHEPTHs B 2,5 pa3a 0oJblie e€ YSHEPTUH TTOKOSI.

Pakera ynansercst ot 3emiu co ckopocThio paBHO# 0,9 ckopocTn cBeta. Kakoe paccrosiHre mpoiieT pakera
B CHCTEME OTCYETa CBA3aHHOM ¢ 3eMilel 3a OHY CEKYHAY U3MEPEHHYIO II0 YacaM IacCaKupa pakeTbl?
Haiinute maccy oObexTa, SHEprusa IOKOs KOTOPOTO paBHA IIOJHOM SHEPIuUH IMPOTOHA, ABHXKYIIETOCS CO
ckopocTbio 0,75 ckopocTH cBeTa.

Omnpenennurte paccTOsIHAE KOTOPOE YCIIEET MPEOAOJIETh HECTaOMIbHAs 4YacTulla, JETAas CO CKOPOCTHIO
pasHoii 0,95 ckopocTr cBeTa. COOCTBEHHOE BpEMS JKU3HU YaCTHUIIHI 4,5 MKC.

Haii/inTe KNHETHUYECKYIO SHEPTHIO IIPOTOHA, PEIATUBUCTCKMH UMITYIIbC KOTOPOro paseH 2*107™® kr¥m/c.
Boznyx npu HopmansHOM naBineHuu u temnepatype 300 K Haxomutes B cocyzne eMkocThio 8,3 nutpa. B
cocyn HanmuBaroT 3,6 rpamMma BOABI M 3aKpbIBalOT KpbIKOW. OmnpenenuTe AaBiICHUE B COCyIE IIpH
temmeparype 400 K.

I'enwuii nox naBnenuem 1 MIla u mpu Temneparype 27°C Haxoautcs B 6amnone oobemom 10 nutpos. [ocie
TOro Kak u3 OamwtoHa Obuto B3sATOo 10 Tpamm remus, Temmeparypa B Oawione nonusmnach g0 290 K.
Omnpenenure JaBleHHUE TENUs, OCTABLIETOCS B OaJIOHE.

IBa xumorpamma aszota m3obOapuueckn oxnaxkaaoT or 400 K mo 300 K. Omnpexpenure wm3meHeHue
BHYTPEHHEH SHEPTryH, BHEIIHIOK paboTy W KOJMYECTBO BBIIEIHUBLICHCS TEIUIOTHI.

Kucnopon maccoit 6 rpamm Haxommtcs mojn nmasierameM 100 kIla mpum Temmepatype 17 °C. Ilocme
HarpeBaHus MPH MMOCTOSHHOM JIaBJICHUH Tra3 3aHsul 00beM 10 murpos. Onpenenute n3MeHEHNE BHYTPEHHEH
SHEPTUH U KOJINYECTBO TEIIOTHI, OJIYYEHHOM ra3oMm.

bannon o6pémom V=20 n 3anonneH azotoMm. Temneparypa 7' azota pasusercs 400 K. Koraa wacts azota
M3pacxoJoBad, JaBieHWe B OamwioHe yMeHsmmmiaock Ha Ap=200 «klla. Omnpemenuts wMaccy m
M3pacxoi0BaHHOro a3oTa. [Iponecc cuntaTh H30TEPMUYECKUM.

Aot maccoit m=5 T, Harpetbiii Ha AT=150 K, coxpanun HemsMmeHHbli 00bem V. Haiitu: 1) xommuectBo
Ter1oTel O, coollIeHHoe ra3y, 2) n3MeHenne AU BHYTpeHHEH 3Hepruu rasa, 3) paboty A4, COBEPILICHHYIO
ra3om.

JlBa cocyna oauHakoBoro o0Ownéma cojepkaT Kuciopoi. B omHoMm cocynme nasienue p;=2 Mlla u
temneparypa 7,=800 K, B npyrom - p,=2,5 MIla, 7,=200 K. Cocynsl coenuHuIn TpyOKOH M OXJIaIMiIH
HaxoAsImuicsas B HUX kuciaopon ao Temmeparypbl 7=200 K. Omnpenenuts ycTaHOBHBIIEECS B cOCyAax
JaBJICHHE.

Azot maccort m=200 T pacmupsiercs uzorepMmudecku npu temmeparype 7=280 K, mpuuem oObeM rasza
yBenuuuBaercs B ABa pasa. Haiitu: 1) mamenenne AU BHyTpeHHEH SHEpPIuu rasa, 2) COBEPLICHHYIO NPH
pacmmpennu rasza padboty A4, 3) KOIUYECTBO TEIUIOTHI (J, MOTYIEHHOE Ta30M.

Omnpenennure M3MEHEHHE SHTPOIMH TPH Tepexojie 7 T a3ota oT oobema B 5 1 npu temneparype 80° C k
o0bemy B 20 11 ipu Temmeparype 300° C.

Bogopon maccoii 6,6 T pacuiipsieTcss n300apHO 10 yABOeHHOTO o0bema. HaiiTh n3mMeHeHne SHTPOIUH MpH
3TOM PACUIMPEHUH.

B BepmmnHax paBHOCTOPOHHEIO TPEYroJbHUKA cO CTOpOHONW 20 CM. pacrhoiOXKeHBl TPHU OJMHAKOBBIX
MOJIOKUTENBHBIX 3apsijia, 3HaueHHe Kaxkporo m3 Hux 1 HKn. PaBHOpeWcTByromas cui, IEHCTBYIOIIMX Ha
YEeTBEPTHIA 3apsi, NOMELICHHBIH Ha cepeluHe OOHOM W3 CTOpOH TpeyroibHuka, paBHa 0,6 wmkH.
OnpenenuTs 3TOT 3apsij, HAIPSHKEHHOCTh M MOTEHIIMAII TIOJIS B TOUKE €r0 PacIoIOKEHHS.

3apsa 1 K1 nepeHocuTes n3 6E€CKOHEYHOCTH B TOUKY, HAXOASAUIYIOCS Ha PACCTOSIHUM 1 CM OT MOBEPXHOCTH
3apsDKEHHOro mapa pagmycoM 9 cM. IToBepXHOCTHAS IIOTHOCTH 3apsaa mapa 10™ Kin/m’. onpenenuts
COBEpIIIaeMyIo TIpH 3TOM padoty. Kakast pabora coBepmaercs Ha nocineaaux 10 cm mytu?

JIBa paBHBIX oTpuIaTeNbHBIX 3apsiaa mo 9 HKi Haxonsarcs B Boxe (€ =81) Ha paccTostHUM §CM. IPYT OT APY-
ra. OnpenenuTs HANPsHDKEHHOCTh M MOTEHIUAN TOJI B TOYKE, PACMOJIOKEHHONW HA PACCTOSHUH 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 MUHUMaJIBHOE pac-
CTOSIHHE, Ha KOTOpOE NPUOIM3UTCS 3IEKTPOH K MOBEPXHOCTH cdeprl, eciu 3apaj ee q = -10 uKi.

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

OnpenennuTe YCKOPSIOIYI0 Pa3HOCTh MOTEHIHUAIOB, KOTOPYIO JOJDKEH MPOMTH B JIEKTPUYECKOM IOJIE
3NEKTPOH, 06IagaMoMIHi CKOPOCThIO Vi=10° M/c, 4TOGHI €ro CKOPOCTh BO3POCa B 2 pasa.

Batapes u3 Tpex mociemoBaTeNbHO coequHeHHBIX KoHIeHcaTopoB Ci= IMKk®D, C,=2Mk®D, C3;=4MKD 1moaco-
ennHena k ucrounuky J/IC. 3apsa 6arapen xonaencaropo q = 40MkKi. Onpenenuts Hanpsbkenus Uy, U,,
U; Ha kaxaoM kouaeHcarope u DJ[C uctounuka.
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Batapes u3 Tpex mocnenoBaTenbHO coequHeHHBIX KoHIeHCATOpoB C= IMK®D, C,=2Mk®D, C;=4Mkd noxaco-
enuHeHa Kk uctoynuky JJIC. 3apsin O6arapen xonaeHcaropoB q = 40MkKun. Onpepenuts eMKOCTh OaTapen
KOHJZIEHCATOPOB.

Cuna Toka B mpoBoAHMKE paBHOMepHO pacteT oT [;=0A 1o I;,,,=3A 3a 6 cexynn. Onpenenure 3apsm, npo-
LEALNNA IO NPOBOIHUKY.

Cwuia ToKa B IpOBOJHHKE conpoTuBieHHeM R = 50 Om paBHOMepHO Bo3pacTaeT oT I, = 0 mo [.x = 3 A 3a
Bpems T = 6 c. OnpenenuTh BeIASIUBIIEECS B TPOBOJHUKE 33 3TO BPEMs KOJIMYECTBO TETIJIOTHI.

OnpenenuTs BHYyTPEHHEE COMPOTUBIICHHE I' ICTOUYHMKA TOKA, €CJIM BO BHEIIHEH Iienu npu cuie Toka I; = 4
A paszBuBaetcs momtHocTh Py = 10 BT, a ipu cue toka I, =6 A P, =12 Br.

Omnpenenuts MIOTHOCTH | IEKTPUUECKOTO TOKA B MEAHOM INIPOBOJE (YIENbHOE CONPOTHBICHUE MEOH P =
17#10”° OM M), eciH y/ie/IbHas TEIIOBast MOIIHOCTh ToKa W = 1,7 Br/m’.

2 cemecmp

1.

10.

11.

12.

13.

14.

15.

16.

B omnoponHoe MarantHOe mone ¢ naAyknueid B=0,1 Tn momemieHa kBaapaTHas paMKka C TUIOMAas0 S=25
cm’. HopMarh K IIOCKOCTH PAMKH COCTAB/ISET C HANPABICHMEM MArHHTHOTO T0JIs yron 60°. Ompenenuts
BpallaloLIUil MOMEHT, NIEUCTBYIOIIUI Ha paMKy, €CIIU 110 HeH TedeT Tok 1A.

B ognoponnoM maruutHOM nojae ¢ uHaykuued B=0,1 Tn Haxonutesa kpyrias pamka paauycom r =0,05 m.
[I10cKkoCTh pamMKu COBNAAaeT C HANpaBiIeHHEM JMHUNA MarHUTHONM MHAYKIMH. OnpeaenuTh Bpallaroliuii
MOMEHT, ICHCTBYIOIIUNA HA paMKy, €CJIH 110 HEll TedeT ToK 1A.

[To mByM OecCKOHEYHO UITMHHBIM MPSIMBIM TapalIeNbHBIM MpoBoaaM TeKyT Toku [;=40A u ,=80A oxmna-
KoBOro HampasiieHus. Paccrosinue mexay nposogamu 0,2 M. Onpeaenuts HHAYKLIKIO B noss, cozgaBaemo-
r'o TOKaMH B TOYKE, JIS)KAIEH Ha MPSAMON COSIUHSIONICH 00a MPoBOa, Haxosiekcsa Ha paccTosHuu r=0,1
M JIEBEE JIEBOTO IIPOBOJA.

[lo mByM OeCKOHEYHO JUITMHHBIM TMPSIMBIM TapaiieNbHbIM MpoBoaaM TekyT Toku [;=40A u [,=80A oxuna-
KoBoro Hampasienus. Paccrosaue mexay nposogamu 0,2 M. Onpeaenuts HHIYKIKIO B moms, co3gaBaemo-
ro TOKaMH B TOYKE YJAJIEHHOW OT MEpBOro MPOBOJHHUKA Ha /=12 cM M OT BTOPOTo NMPOBOJHHKA Ha I, =16
CM.

OnpenenuTs MarHUTHY UHAYKIUIO B LIEHTPE KPYrOBOTO MPOBOJOYHOIO BUTKA C paguycoM R=0,1 M, mo
KOTOpOMy TeueT Tok [=1 A.

[lo mByM mapaiiensHBIM MPOBOJHUKAM JITWHOW 1=2 M Ka)KIBIH, HAXOSIIIMMCS B BaKyyMe Ha PacCTOSHHUH
d=10 cm apyr oT npyra, B IPOTUBOIOJIOXKHBIX HampasieHuAxX TeKyT Toku ;=50 A u [,=100 A. Onpenenutsb
CUJTy B3aUMO/JICUCTBUA TOKOB.

B oxHOpoaHOM MarauTHOM mosie ¢ uHaykiued B=0,2 Tn HaxoauTcs npssMoi poBOJHUK JuinHOM 1=0,15 M,
mo xoropomy Tedé€T Tok [=5A. Ha mpoBomnuk neiictByer cuia F=0,13 H. Onpeaenuts yrom o Mexay
HaIPaBJIECHUSAMH TOKa ¥ BEKTOPOM MarHUTHON MHTYKIHH.

Mexnay nonrocamMu 3J€KTPOMarHuTa CO34acTcsi OQHOPOAHOE MarHuTHoe noie ¢ unaykuueid B=0,1 Tiu. Ilo
MpoBOY JUIMHOU 1=70 cM. IOMEIIEHHOMY MEPIIEHINKYIISPHO K HAPaBIECHUIO MATHUTHOTO TMOJIS TEUET TOK
I=70A. Haiitu cuny, AeMCTBYIOILYIO HA TPOBOJ.

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

IIporoH, yckopeHHBIH pa3HOCTBIO noTeHnuanos U= 0,5 kB, BieTas B 0MHOPOJHOE MarHUTHOE I0JIE C Mar-
HUTHOM MHAYKIUe B = 2 MTun, ABmkeTCs o OKpykHOCTH. ONpenenuTh paguyc 3TOH OKPYKHOCTH.
[Iporon, yckopeHHBIH pasHOCTHIO oTeHIManoB U= 1 MB, BneTtaer B ogHOpoaHOE MarauTHoe mosie B = 1,5
MTn. CKopocTh KaXJOH YacTHIBI HampaBjieHa MEPHIEeHAMKYSPHO K HANPaBICHWIO MAarHUTHOTO TIOJIA.
HaiiT cuny neficTBYIONIyr0 Ha KaX/ayl0 4acTHUILY.

B ogHopogHoM marauTHOM none B=0,1 Tn momemena kBagpaTHas paMka, MIIOCKOCTh KOTOPOH COCTaBIIAET
C HaIpaBJIEHUEM MarHuTHOro noss yron a=45°. CropoHa paMku a=4cM. HalWTH MarHuTHBINA oTok @ mpo-
HU3BIBAIOIIUN PaMKYy.

[IpsimoyronpHas paMka BpamaeTcsl B OHOPOJIHOM MarHUTHOM IMoJie ¢ yactotod 12 I'. MakcumanbHast Be-
mmunHa DJIC, nHaynupyemas B paMmke, coctaBisgeT 1.5 B. Onpenenuts BETUYHHY MAKCUMAJIbHOTO MAarHUT-
HOTO MOTOKA, IPOHHU3BIBAIOLIETO PAMKY.

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

HcTounnk Toka 3aMKHYJIM Ha KaTynmky ¢ conpoTtusieHueM 10 Om u uaayktuBHOCTBIO 0.5 I'H. Yepes kakoi
MIPOMEXYTOK BpEMEHH CHJIa TOKa 3aMbIKaHus JocTUrHET 0.7 mpeaensHOro 3HaYeHUS ?

ITo 3aMKHYTOH 2JIEKTpHUYECKOH Iienu ¢ conpotuBieHne 25 OM TedeT Tok. Uepe3 5 Mc mociie pa3MbIKaHUS
LIENU CHJIa TOKA YMEHbIINIAch B 8 pa3. OnpeaenuTs HHAYKTUBHOCTD LEMH.
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WNunyxtuBHOCTE conenoua pasHa 0.4 MI'H. [Tpu xakoi cuiie TOKa 3HEPIHsl MATHUTHOTO MOJISl B COJICHOUIE
Oyzer paBHa 160 mZIx?

Cuia Toka B 00MOTKe coileHonaa, comepskameli 1000 BuTkoB, paBHa 3 A. MarHUTHEIN ITOTOK Yepe3 IoIie-
peuHoe cedeHue coneHonaa cocrapiset 0.15 MB6. OnpenennuTs SHEPTHI0 MAarHUTHOTO TIOJISI B COJICHOHUIE.
Haiiti pasnocts a3z A@ xonebaHnii OBYX TOYEK, JIKAIMUX HA JTyde M OTCTOSIIUX HA PACCTOSHHUH 1=2 M
JpyT OT IpyTa, eCIY AJMHA BOJIHBI A=1 M.

Ha mputbHYTO TIIEHKY NagaeT Oeiblil cBeT mox yrioM o=45° K moBepXHOCTH TeHKH. [Ipu kakol HauMeHb-
el TommHe hmin MIeHKH OTpaykeHHBIE JIyqr OyAyT OKpaIieHsl B skenThiil et (A =600 am)? IlokazaTens
MIPEIOMIICHUS MBITEHOM BOMBI n=1,33.

Ha mnenky tonmmuoii d=367 M magaet noj yriaom ¢=30° mapajuienbHbIi mydok Oenmoro cBera. [lokaza-
TeNb npenoMiieHus TeHkn n=1,4. B kakoii uBeT OyeT OKpalleH CBET OTPaKCHHBIN TIICHKON?
Cdepuueckast BoJTHA paclpoOCTPaHSIONASACS U3 TOUSIHOTO MOHOXPOMATHUECKOT'0 MCTOYHHKA cBeTa (A=640
HM) BCTpeUYaeT Ha CBOeM IyTH Auadparmy ¢ KpyriisiM oTBepcTHeM panuyca r =0,4 mm. Paccrosnue ot wnc-
TOYHMKA JI0 9KpaHa paBHO 1M. OlpeJeNuTe pacCTOsIHAE OT OTBEPCTHs A0 TOYKU dKpaHa, rAe HaOogaeTcs
MaKCHUMYM OCBELICHHOCTH.

CBeT 0T MOHOXPOMAaTHIECKOTO UCTOYHHKA (A = (0,6 MKM) TIa1aeT HOpMAIBHO Ha auadparMy ¢ KpyribIM OT-
BepctueM. JJunamerp otBepcTrsa 6 MM. 3a auadparmMoil Ha pacCTOSHUM 3M OT Hee HaxoauTcs dkpaH. Onpe-
JeNTUTe, CKOJIBKO 30H DpeHens yKIaabBaeTCsl B OTBEPCTHH Anadparmbl?

CBer ¢ IMHOM BOJHBI A=535 HM ma/laeT HOPMAJIFHO Ha MPO3padHyro Au(pakinoHHy0 pemieTky. Haiitu eé
MEPUOI, €CIIM OAMH U3 (hpayHrohepoBEIX MAKCUMYMOB BO3HHMKAET MO YoM Audpakunu ¢ = 35°.

Ha y3kyto mens nagaetT HOpMaabHO MOHOXPOMATHUYECKHN CBET. YTOJ OTKIOHEHHUS MyYKOB CBETA, COOTBET-
CTBYIOIIIUX BTOPOH CBETION AU(PPaKIMOHHOHN Tooce, paBeH 1°. CKOIBKHAM JITMHAM BOJH ITAJJAf0IIero CBeTa
paBHa WUpPHUHA 1IeIn?

AOCOIIOTHO YepHOe Tesio Obuto HarpeTo oT Temmeparypbl 100°C mo 300°C. Haiith, BO CKOJIBKO pa3 mpu
3TOM M3MEHHIJIACh MOIITHOCTh CYMMAapHOTO M3ITyYeHHUs TeTa.

Cget ¢ aauHHO# BosHBI 0,5 MKM HOpMajbHO MAJacT HA 3€PKAIBbHYIO MOBEPXHOCTh U MPOU3BOAUT HA HEE
nasnenue 4 mMxlIla. OnpeneanTs 9ucio GOTOHOB, eKECEKYH/HO MAAIOMMX HA 1cM” 9TOi MOBEPXHOCTH.
MaxkcuMyM SHEPTHH M3ITy4eHHsT aOCONIOTHO YEPHOTO Tea MPUXOJUTCs Ha JUIMHY BosiHB 450 HM. Ompene-
JUTH TEMIIEPATYPY U SHEPIreTUYECKYIO0 CBETUMOCTD TeJla.

Kpacnas rpanuna ¢oroaddekra mist aukens pasHa 0,257 mxMm. Haiftn 1ymmHY BOTHBI CBETa, aIal0NIero Ha
HUKEJIEBBIN 3JIEKTPOJI, €CIIM (POTOTOK MPEKpaILAeTCs PU 3aJepPKUBAIOIIEH pa3HOCTH MOTEHINAJIOB, PAaBHON
1,5 B.

BonHoBass (yHKIMSA, OomMCHIBaKOIIass OCHOBHOE COCTOSIHHE 3JIEKTPOHA B aTOME BOAOPOJA, MMEET BUJ
y(r)=Ae-r/a. Onpenenure HOPMUPOBOUYHBIH KO3()PUIMEHT A U cpeaHee 3HaYeHHWE MOJIYJSl KyJIOHOBCKON

CHUJIbI, ICUCTBYIOLIEN Ha 3JIEKTPOH. -
maw. X

BomnnoBas q)YHKI_II/IH OCHOBHOT'O COCTOAHUA YaCTUIbI B OTHOMCPHOM IMOTCHIIUAJIBHOM I10JIC U(X)= — 0 ,

2

k , UMeeT BHUA Y(X)=Axe X e a= ‘V@_ MOJIOKUTENIbHAsL MOCTOsIHHAsL. Mcnonb3ys
2

ypaBuenue lllpeaunrepa, onpeaennTe SHEPTUIO YaCTHUIIBI B STOM COCTOSIHUU.
Onpenenute, BO CKOIBKO pa3 OpOUTAIBEHBIA MOMEHT UMITYJIbCa AJIEKTPOHA, Haxosmerocsa B f-coctosHum,
OosblIe, 4eM U1 DJIEKTPOHA B P — COCTOSIHUU.
D7ekTpoH B aToMe Haxomurcs B d-coctosinnu. Onpeaenure opOUTAIILHBIA MOMEHT MMITYJIbCca 3JIEKTPOHA U
MaKCHMaJbHOE 3HAUYE€HNE MPOEKIIMH MOMEHTA UMITYJIbCa Ha HAIPaBJIEHHE BHEIIHETO0 MAarHUTHOTO TOJIS.
Onpenennuts BO3MOKHBIE 3HAYEHHSI MATHUTHOT'O MOMEHTa 00YCIIOBIIEHHOTO OPOUTABHBIM JIBUKEHHEM
3JIEKTPOHA B BO30YKAEHHOM aToMe BOJOPOAA, €CIIM dHEPrusl Bo30yxaeHus pana 12,09 3B.
Ucnonwsys npuammn [laynn yka3zaTh Kakoe MaKCUMaJIbHOE YHCIIO 3JIEKTPOHOB B aTOME MOTYT UMETh
OJIMHAKOBBIMHM CJICAYIONTNE KBAHTOBBIC uncia 1) n, /, m, mg; 2) n, [.

rIe o=

14 . -
B siape msoroma yrmepoga C oxuH M3 HEHTPOHOB MPEBPATHIICA B NMPOTOH B pesyibrare [3 -pacnaja.

Kakoe sapo noiay4ninocs B pe3yiabTaTe TaKOro IPeBpaIieHusl.
Omnpenenure nepro moyrypacnaia paJioakTUBHOTO N30TOMA, eciu 3/8 Ha4aJIbHOTO KOJIMYECTBa sJep 3TOro
n3oToma pacnanoch 3a 407 cekyHA.

o 233 - v
PajiMoaKkTHBHBIN H30TOM ypaHa o, U mHpereprieBaet mIeCTh o M TpU [3 -pacnanoB. OnpeaenuTe KOHEUHbIA

MPOAYKT AETEHUS U TPEJCTaBbTe OOIIYIO CXEMY pacraja.

Kpumepuu ouenxu:



[IpuBenens! B pasnene 2

Haumenosanue: 3ammura 1a60paTOpHBIX padoT

Ilpeocmaenenue ¢ @OC: 3a1aHVs1 W/UITK BOIPOCH IJIS1 3aIIUTHI Ja00PaTOPHBIX paboT
Bapuanmul 3a0anuii:

JIP 1: [Iposepka 0CHOBHO20 3AKOHA OUHAMUKU BPAYATNENbHO20 OBUNCEHUS

1.
2.

PN W

JlaiiTe moHATHE YTTIOBOTO MyTH U YIJIOBOTO NEPEMELIEHHUS.

Halite onpeneneHue yriaioBod CKOPOCTH, YIJIOBOrO yCKOpeHHs. Kak yrioBble XapaKTEpUCTHUKU CBSA3aHBI C
nuHeHbpIMU? Kak HampaBieHbl BEKTOpa YIVIOBOTO MEpPEMENIEHUs], YITIOBOH CKOPOCTH U YIJIOBOTO YCKOpe-
HuUs?

Jaiite ompeneneHne MOMEHTa CHJIIBI I MOMEHTAa UMITYJIbCa OTHOCHTEIHHO TOYKH BPAICHHSI, OTHOCHUTEIHHO
ocu BpateHus. KakoBo ux Hanpasienue?

JatiTe onpenesieHre MOMEHTa MHEPIAH MaTepHaIbHON TOUKH, TBEpAOro Teia. KakoB prsudueckuii CMBICIT MOMEHTA
HHEPITUH Tea?

Brisenute u chopmynupyiiTe OCHOBHOM 3aKOH THHAMHUKH BPAIIaTEIHHOTO JIBIKEHIISL.

BriBenure pacuetHyro GpopMyiy I MOMEHTa WHEpIIUU MasTHHKAa OOepoOeka.

O6BHCHI/IT€, mo4YeMy Ipu BO3paCTaHUM MACCHI IMaJarolIcro rpy3a BpEMs BpalllCHUA MajdTHUKAa YMCHbBIIACTCA.
Kak m3menuTcss MoMeHT uHepLuH MasTHIKa O0epOeka, ecliu Tpy3bl MepeIBUHYTh OMKe K OCH BpalleHus,
Jaibllie OT OCU BpallleHUs?

JIP 2: Uzyuenue osudicenus masmuuka Makceenna

1.

2.

Now

11.

12.

Hatb omnpezneneHrne BEKTOPOB YIIIOBOH CKOPOCTH, YTIIOBOTO YCKOPEHUs U c(hOpMyIMpOBaTh Kak OHH
HaIlpaBJICHBI.

Kak cBs13aHBI BeKTOpa JIMHEIHOTO M YIJIOBOT'O YCKOPEHUH TOUKH BpAIIAlOIIErocs Tena.

CdhopmynupoBaTh MOHATHE MOMEHTA WHEPIIMH TBEPAOTO TeJla OTHOCUTEIBHO HEMOABHXHON OCH BPALICHUSI.
B yem 3aknrodaeTcs ero GpU3NIeCKHi CMBICT?

3anucats ¥ chOpPMyIUPOBATH OCHOBHOE YPaBHEHHE BPAILATEILHOIO JBI)KEHUS TBEPAOIO Tela BOKPYT He-
MOJBMXKHOM OCH.

CdhopmynupoBaTh 3aKOH COXPAaHEHHSI MOMEHTA UMITYJIbCA.

PaccMmoTpeTs aHanoruoo Mexay oCTyIaTeNIbHBIM U BpaIaTEIIbHbIM JABUKCHUSIMU.

Io BBIOOpPY mpemnoaaBatesns BHIBECTH BBIPAXKEHUE IJI1 MOMEHTA MHEPLUHU 00pyYa, AUCKA, CTEPXKHSA U LIapa
OTHOCHUTEJIBHO COOTBETCTBYIOIUX OCEU BpallCHMUS.

N3n0XuTh yCTpOMCTBO M MPUHLIKIT pabOThI SKCIIEPUMEHTAIBHOMN YCTaHOBKHY.

[Ipoananu3upoBaTh mporecc KojaedaTeIbHOro ABMKEHNS B CiIydae MasiTHUKa MakcBesuia.

. BriBectn pabouyro ¢hopmyity Ui 3KCIIEPUMEHTAIBHOIO 3HAUYE€HUsI MOMEHTA MHEPLUH MasTHUKa Makcsel-

na.

3anucath U MPOKOMMEHTUPOBATH (YOPMYJTy JJIsi TEOPETHUUECKOTO 3HAYCHHS MOMEHTA MHEPIUH MasTHUKA
Makcseda.

BriBectu pabouyro hopMyity Uit MOMEHTa HHEPIIUU HAKIIaTHBIX KOJIEIl.

JIP 3: Onpeoenenue noxasamens aouadbamul 6030yxa memooom Knemana-/{esopma

NP

=0 0o

0.

11.
12.
13.
14.
15.

CdhopmynupoBaTh B 4eM COCTOUT MOEIb HEaIbHOTO Ta3a.

Ha3zoBure 1 oxapakTepusyiTe H30MPOLIECCH B ra3ax.

B uewm 3akirrodaercs aguabatHeIi nporecc? OxapakTepu3ynTe BO3MOKHBIC BAPHAHTHI €TI0 PeaTH3aIIHH.
CdhopmynupyiTe 4TO TaKO€ TEIUIOEMKOCTb, B TOM YHCIIE, YTO TAKOE YENbHAS U MOJISIpHAsI TETJIOEMKOCTb.
3anumuTe MepBOe HAadalo0 TEPMOAMHAMHKH B nuddepeHunansHoi ¢popme, chopmynupyiite ero dusnde-
CKHM CMBICII.

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

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

BriBenure ypaBHenue Maiiepa.

3anumurTe YeMy paBHA YHHBEpcajbHas ra3oBas noctosHHas. Chopmynupyiire ee GU3NUECKUI CMBICIT.
ChopmynupyiiTe 4TO Takoe YHCIIO CTereHerd cBoOOoAbl MoseKybsl. KakoBo uucio cremneHeil cBOOOIbI A
OJTHO, -ABYX H -TpeX aTOMHOH MOJIEKYJIbI, TJI€ aTOMBI )KECTKO CBSA3aHBI MEKAY c000ii?

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

Kak BeIpaskaeTcs mokasaTenb aguadarhl ra3a 4epes 4ucio cTeneHel cBo0oIb1?

N310KHUTH YCTPOUCTBO 3KCIIEPUMEHTAIBHOW YCTAHOBKH U TIOPSJIOK BBITOITHEHHUS paOOTHI.

H300pa3ute nnarpaMMy paccMaTprUBacMOro B OKCIIEPUMEHTE Ipolecca U MPOKOMMEHTHPOBATH €.
BriBecTn pabouyro ¢popmyiry.

JIP 4: Onpedenenue yoenvbHOU MenioemMKoCmu MEMAaiios MEMoOOM OXAANCOCHUS
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Kakue tena sBnstorcss aMOppHBIMHE, a KAKWE KPUCTATITMYECKIMU ?

CdhopmynupyiiTe, 9TO TAKOE TEIUIOEMKOCTD, B TOM YHCIIE, YTO TAKOE yJIEbHAsI U MOJISIPHAS TETUIOEMKOCTb.
Kak cBsi3aHBI yienpHas 1 MOJISIpHAS TETTIOEMKOCTH MEXTy co00#i?

ChopmynupyiitTe, 9TO MOHMUMAETCS IO YHUCIOM CTereHer cBOOOmbI MoJeKynbl. KakoBo 4mcio cremeHei
cBOOOMBI ISl OHO, IBYX M TPEX aTOMHON MOJEKYJBI, JJIS CITydasi, KOT/Ia aTOMBI JKECTKO CBSI3aHBI MEXTY
co0oi?

3anumute GopMyiy, MO KOTOPOH MOKHO PACCUUTATh MOJTHYIO SHEPTHIO KOJIeOaTeNFHOTO ABIKEHHUS OHOTO
aToMa U BCEX aTOMOB, HAXOSAIIMXCSA B OTHOM MOJIE TBEPAOIO Tea.

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

Cdhopmynupytite 3akon [drononra u [Itu. [IpokoMMeHTHpYITE 00JIaCTh €70 MTPUMEHUMOCTH.

Kakyto Temneparypy Ha3bIBaIOT XapakTepUCTUUECKOH TeMnepaTypoit Hebas?

3anumuTe 3aK0H oxnaxaeHus: HeroToHa-Puxmana.

. B gem 3akimogaercs MeTOa OIIPEACTICHUA y,I[CHLHOﬁ TCIIOEMKOCTH C HCIIOJIB30BAHUEM KPHBBIX OXJIaXKIC-

Hus?

. Kaxkoii rpaduk Ha3BIBaIOT KPUBOI OXITAXKICHUS?

. BeiBenute pabouyto hopmyiy (19).

. Kakoii Bu1 IMEIOT KpUBBIE OXJIAXKACHUS B TIOITYJIOTapupMUIecKoM MaciTabe?

. M3noxuTte ycTpoHCTBO IKCIIEPUMEHTAIBHOM YCTAHOBKU M TIOPSIIOK BBITIOTHEHUS PaOOTHI.
15.
16.
17.

Uznoxute ycTpOHCTBO M MPUHIHUI pabOThI TEPMOIIAPHI.
Kakoe usnyeckoe siBiIeHUE MTOJOKEHO B OCHOBY PabOTHI TepMOIIaphl?
Wznoxute B yem 3axmodaercs 3¢ ekt [lenpTre.

JIP 5: Onpeoenenue omuocumenbHOU OUITEKMPULECKOl NPOHUYAEMOCHU MAMEPUATOR

Do W

JIMBIEKTPUKH, UX BUABL.

Ionstpusanus IU3IEKTPUKOB, BUABI IIOJISIPU3ALIAHN.

ITone BHYTpU IUAIEKTPHKA.

Ilone Ha rpaHune pasaena IByX AHIIEKTPUKOB.

PackpeITh CMBICT AU3IEKTPUIECKOH TPOHUIIAEMOCTH CPEIBI.

JIP 6: U3yuenue yenu nepemeHHO20 MoKa

1.
2.

9.

10.
11.

Kaxkoit Tok Ha3bpIBaeTCs IEPEMEHHBIM?

[ailiTe onpeneneHue MTHOBEHHOTO, AMIUIUTYIHOTO U JEHCTBYIOLIEr0 3HaYEHUH mepeMeHHoro Toka. Kakas
CBSI3b MEXy HUMU?

Hapucyiite n 00BsSCHUTE BEKTOPHYIO TUArpaMMYy IS IIETH TEPEeMEHHOTO TOKa C MOCIEeI0BaTEIHFHO BKIIIO-
YEHHBIMU PE3UCTOPOM, KaTYIIKOW UHAYKTUBHOCTH U KOHAEHCATOPOM.

B mocnemoBarensHoit R-L-C 1mienm HampspkeHHE Ha aKTHUBHOM DJIEMEHTE MEHSETCS TI0 3aKOHY

Ui =U, sin®t . 3anumuTe 3aKOHBI N3MEHEHUS TOKA U HANPSHKEHUH HAa PEAKTHBHBIX AJIEMEHTaX.
B nocnienoBarenproit R-L-C nienu vHAYKTHBHOE COMPOTHBIIEHUE OO0IIbIIE eMKOCTHOTO. Kak M3MEeHHTCS TOK
B IIETIH, €CJTH YaCTOTAa MUTAIONIEr0 HAMIPSDKCHUS YBEITUIUTCS ?
3anummre 3akoH OMa 11 ocnenoarenbHoi R-L-C menu mepeMeHHOTo TOKa B ICUCTBYIONINX 3HAUCHUIX
HaIpsHKEHUH U TOKOB.
UTO Ha3bIBAECTCS PEAKTUBHBIM CONPOTUBICHUEM LIETIH, OT YETO OHO 3aBUCHUT?
UeMm BbI3BaH CHABHT IO (ha3ze MEXKIy TOKOM U MPHIOKEHHBIM HAIIPSDKEHUEM B LIS HepeMeHHoro Toka? Ot
Yero OH 3aBUCHUT?

B uem 3akimouaercs paznuaue Gopmyi 3akoHa OmMa s 1erneil MoCTOSHHOTO U MepeMeHHOro TOkoB? Uem
OHO BEI3BaHO?

Kax BBIYHCINUTE MOIIIHOCTH, BRISISIEMYIO B IIETIH TEPEMEHHOTO TOKa?
Uro HazpiBaeTCs KO3()PUIUEHTOM MOIIHOCTH?

JIP 7: Onpedenenue y0erbHo20 3apsaoa 31eKmpoHa MemoooM MAcHemMpPOHa

1.

2.
3.
4

Kaxue cuibl 1efCTBYIOT Ha IBHKYLIMICS 3apsi B JJIEKTPUUECKOM U MarHUTHOM THOJSX?

Urto Takoe cmna Jlopenma? Uemy ona paBHa?

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

KakoBa Tpaekropus 3apsDKEHHOM YaCTHLBL, JBIKYILIEHCS B OJHOPOAHOM MarHWUTHOM IIOJIE, ECIIU: BEKTOP €€
CKOPOCTH TIEPIEHIUKYSPEH BEKTOPY WHAYKIWHW MArHUTHOTO TIOJS? COCTABISET C BEKTOPOM HMHIYKIIHH
yTOJI, OTJIMYHBIA OT IPSAMOTo?

MoskeT 11 U3MEHUTHCA KUHETUYeCKasi SJHEPTUs YacTHLIbI, ABMXKYLIEHCS B MarHUTHOM II0JIE, €CIM JpYTHe
TIOJISI OTCYTCTBYIOT?

Uro Takoe MarHeTpoH?



7. B 4ewm 3akmrouaeTcs CyIIHOCTh METOJa MarHETPOHA TI0 ONPEIEIEHUIO YIEIBHOTO 3aps/ia JIeKTpoHa?

8. Kak nBmxKyTCs 3J€KTPOHBI B MATHETPOHE B OTCYTCTBUU MarHUTHOTO TIOJIS?

9. Yemy paBHa CKOPOCTH 3JIEKTPOHOB, JIOCTHUTIINX aHO/AA?

10. Kak 3aBUCHT pagnyc KpUBU3HBI TPAEKTOPHUHU JIEKTPOHOB OT BETMYUHBI HHAYKIIMHA MAarHUTHOTO TOJS?

11. Kakoe 3Ha4eHrE MHITyKITUH MAarHUTHOTO ITOJI HA3bIBAETCS KPUTUIECKUM?

12. Kak 3aBUCHT aHOIHBIH TOK MarHETPOHA OT MHAYKIMKA MarHUTHOTO TIOJIS BOJM3M KPUTUYECKOTO 3HAYCHUS ?

13. Kak HampaBieHO MarHUTHOE TI0JIe B MATHETPOHE OTHOCUTEIHHO MMIHHAPUIECKUX AIIEKTPOIOB BAKYYMHOTO
muona? Kak HampaBiieHO 3JIeKTPUIEeCcKOe T0JIe OTHOCUTETFHO MATHAUTHOTO?

14. [loueMy B OKpECTHOCTH KpUTHUYECKOTO 3HAUEHUS TOKA COJICHOUAA aHOIHBIN TOK CIaJaeT HE Cpasy, a IoCTe-
meHHo?

15. Yemy paBHO TabIUYHOE 3HAYCHUE YACTHHOTO 3apsia SIeKTpoHa?

JIP 8: U3yuenue crosxcenus 2apMOHUYECKUX Koieoanuil.

1. Tapmonnveckue koneOanus. X XapaKTepHCTHKH.

2. Kak npou3BoAMTCS CIOKEHHE OJJUHAKOBO HAINPaBIICHHBIX KOJIEOaHWH ¢ OJMHAKOBOM vactoroii? JlaiiTe

MOSICHEHHE TI0 UCTIONB30BAHNIO METO1a BEKTOPHBIX JUArpaMM.

3. Yro takoe OueHune? OT Yero 3aBUCHUT YacTOTA U aMILIUTY1a OMCHUIN?

4. Kax HalTH TpaeKTOPHUIO IBMKEHUS YACTHIIBI, COBEPIIAIOIIEH OTHOBPEMEHHO B3aUMHO MEPIEHIUKYIISIPHbIE

KoseOanus?

5. UYro takoe ¢urypsi Jluccaxy?

JIP 9: U3yuenue ssnenus unmepepenyuu ceema 8 mOoHKUX NieHKax Ha npumepe koney Horomona

UYro Takoe uHTepdepeHus ceera?

KakoBsbl ycnoBust MakcMymMa U MUHIMYMa HHTEp()EPEHIIMOHHON KapTUHBI?

UeM OTIAMYAIOTCS TEOMETPUYECKAs U ONITUYECKAs PA3HOCTh XOAa JBYX Jy4ei?

Uro Takoe KOrepeHTHbIE BOJIHBI?

JaTe onpeaenenre TOHKOM TUICHKHU ?

Kak HaiiTu 1eHy JeneHus mIKaibl OKyJsipa MUKpockomna?

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

JIP 10: U3zyuenue senenus noaapusayuu ceema. llposepxka 3axona Manioca

1. TlpuBenuTe ypaBHEHHE TUIOCKOH MOHOXPOMATHYECKOW BOJHBI B JIEHCTBUTENHLHON M KOMILJICKCHOU (hopme,
MTPOKOMMEHTHUPYWTE HX. I

Nk LN =

2. Kak opreHTHpOBaHbI B CBETOBOM BOJIHE JIPYT OTHOCHUTENBHO pyra Bektopa £, H,N ?

98]

I[aTB OIpCACICHHUC MOJISIpU3alliu CBCTA. BriBecTn YpPaBHCHUC 3JIJIUIICA TTOJIApHU3alUuH.
4. Ot xakoro napamMeTpa 3aBUCUT (1)0pMa QJUIMIICA MOJIAprU3aluu, U KaKUC€ COCTOSAHUA NOJIAPU3ALUA IIPU 3TOM

BO3HHKAIOT?

5. O6’BHCHI/ITB, KaK IBIDKCTCs KOHCL, BCKTOpa E B JICBO- U IPABO 3JUIMNTUYCCKH MOJIIPU30BAHHBIX BOJIHAX.
6. UYro Takoe eCTeCTBEHHBIN CBCT, U KaKMEC KPUBBIC OIMMUCHIBAIOT B 3TOM CJ1ydac KOHIbI BEKTOPOB !
E.H

7. Yto0 Takoe II0CKOCTh KOJIeOaHMA, TNIOCKOCTh IMOJISIPH3aLuH?

8. Ilouemy 0ObIYHBIC HCTOYHMKH UCITYCKAIOT HETIOJIIPU30BAHHBINA CBET?

9. UYrto Takoe moysspu3aTopsl? UTo Takoe HECOBEPIIIEHHBIH MOsIpu3aTop?

10. Yto Takoe YacTU4HO-TIOISPHU30BAHHBII CBET, YEM OH OTIUYAETCS OT €CTECTBEHHOTO?

11. Yro Takoe cTeneHb NOAIpU3aLUU?

12. Paccka3atp 00 OCHOBHBIX METO[aX MOJIYYESHHS JIMHEHHO-TIONIPU30BaHHOTO CBETA.

13. Yto Takoe pa3pelieHHOe HanpasiieHne nojsipuzaropa? Uto Takoe HHTEHCUBHOCTH (hoHA?

14. BeiBectH hopmyiy 3akoHa Maioca.

JIP 11: Uszyuenue 3axono6 sneuthe2o homoappexma

B dem 3axumouaercs sBieHre BHeHEro GoToaddexra?

CdhopmynupyiiTe 3ak0HBI BHelIHeTO (hoToaddekra.

Hapucyiite n 00BpsicHUTE BOJIBTaMIIEPHYIO XapaKTEePUCTUKY (POTOIIEMEHTA.

Uro Ha3bIBAaETCS 3a/1€PKUBAIOIIEH pa3HOCTHIO MOTEeHITNaNIOB? OT 4ero oHa 3aBUCHUT?

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

O6mbsicaute hopmyy DiiHmreiina anst potorddexra.

B 1eMm npoTuBOpeums MeXIy KIacCHUECKON BOJIHOBOM TeOpHEH cBeTa 1 3akoHaMu GoTodddexra?
OO0bscHUTE PHU3MUECKUI CMBICT pa0OThI BBIXO/1a U KPacHOM rpaHuilbl porodddexra?

Uto Ha3BIBAIOT HHTETPAILHON YyBCTBUTENHHOCTBIO poTodneMenTa? OObICHUTE METOIMKY €€ OIpeIeTIeHHUs
B JaHHOM padore.

JIP 12: Uccredosanue memnepamyphoil 3a8UcCUMOCU CONPOMUGIIeHUss MEMAIA U NOJYRPOBOTHAKA

WA R WD =



Uto Takoe yaenabHas 3JIEKTPONPOBOJAHOCTD U OTYETO OHA 3aBUCUT JUIsI METAJUIOB U TOTYPOBOIHUKOB?

B yem 3akmouaeTcst GU3MUSCKUI CMBICIT TOABHKHOCTH HOCHTEIeH 3apsiaa? UTo u Kak Ha Hee BIUACT?

OO0BAcHUTE 30HHYIO CTPYKTYPY METAIIOB, IOTYITPOBOJTHUKOB U TUAIIEKTPHKOB.

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

CTBEHHBIX ITOIYTIPOBOIHUKOB U METAJUIOB.

5. UYro Takoe SHEpPrUs aKTHUBAIMM COOCTBEHHBIX MOJYNPOBOAHMKOB? Kak OHa ompenensercss 3KCIepUMEH-
TalbHO?

6. Uro Takoe ypoBeHs u dHeprus Pepmu?

7. Kak onpenensercs TeMIepaTypHbiid KOAQQGUIIMSHT COTPOTHRICHUS MeTasia?

Kpumepuu oyenxu:

[IpuBenens! B paznene 2
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Haumenosanue: KOJIIOKBUYM

IIpeocmaenenue 6 @OC: iepeveHb BOIIPOCOB

Ilepeuens 6éonpocoe 0nsa nposedenus Koa10K6UyMo8

KosutoxkBuym Nel
1. Kunemartuka marepuanbnoit Touku. Cuctemsl orcueta. [lepemenienue u ckopoctsb. HopmanbsHoe,

TaHT€HLMAIbHOE, U TIOJHOE YCKOPEHHE.
2. 3akoH umHepuuu. MHepruanpHbple 1 HEMHepLUaIbHbIe CUCTEMBI 0TcueTa. Pusndeckoe cojiepkaHue
MOHSITUI MacChl, CUJIbI, UIMITYJ1bCa, UMITYJIbCa CHIIBL. 2-01 3aK0H HbroToHA.

3. 3-uif 3akoH HproToHa. BHElIHNEe U BHYTpPEHHUE CUIIBL. 3aKOH COXPAaHEHUs UMITYJIbCa AJI1 3aMKHYTOMU

cuctemsl Tel. [loHsATHE TIEeHTpa Macc ¥ 3aKOH €To JBM)KEHUSI.

4. BpamarenbHoe ABIKEHHE M €r0 KMHEMaTHYECKHE XapaKTepPUCTUKU: YIJIOBOE MEpeMeleHHe, YIaoBas

CKOpPOCTb U YIJIOBOE yCKOpeHUe. CBs3b YITIOBBIX XapAKTEPUCTHK C TMHEHHBIMH.

5. JluHaMu4ecKHe XapaKTepUCTUKU BpAIlaTeJbHOTO JIBHMKEHHS: MOMEHT CHJIbI, MOMEHT HMMIIYJIbCa,
MOMECHT WHEPIIMHU. BrIyrcieHre MOMEHTOB HHEPIIMH TeJl IpaBuiIbHOU GopMbl. Teopema Illtetinepa.
OCHOBHOI1 3aKOH AMHAMUKY BpalaTeIbHOr0 ABIKEHUS. 3aKOH COXPaHEHUSI MOMEHTa UMITYJIbCa.

7. Tlomsitue sHepruu, paboThl U MOITHOCTH. KWHeTHYeckass SHEpPrusi MeXaHW4eckoil cuctembl. Pabota

MEPEMEHHOMN CUJIBL.

Kunernyeckas sneprust 1 paboTta BO BpalaTeIbHOM JBHKEHHH.

9. Tlonsrue noreHMaNbHOTO MoJis. [loTeHIaNpHAs 3HEPrUus MaTepHabHOM TOYKH BO BHELITHEM CHUJIOBOM

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

10. 3aKOH COXpaHEHUs 3HEPIUU B MEXaHUKE, KOHCEPBATHBHBIE I HEKOHCEPBAaTUBHBIE CHIIBL. [IpuMeHeHne

3aKOHOB COXpPaHEHMS K YIPYTroMy M HEYNIPYroMy yAapam.

11. IIpeobpazoBanust l'anmmes. MexaHuuecKui NPUHIUI OTHOCHUTENBHOCTH. Teopema CilOXeHHS

CKOPOCTEH.
12. IlocTynaTsl crienquagbHON TEOPHH OTHOCUTENbHOCTH DitHmTelHa. [IpeoOpazoBanus JlopeHua u
CJIEJICTBHS U3 HUX.

KonnoxkBuym Ne2
1. Macca, UMITyJIbC ¥ OCHOBHOW 3aKOH JUHAMMKH B PETSTHBHCTCKON MeXaHuke. B3anMoCBs3b Macchl

sHeprun. Knaetndeckas sHEprys B peIsSTUBUCTCKON MEXaHUKE.

2. KonebatenbHoe aBmkeHHe. ['apMoHnUecKoe KojebaHue U ero XapakTepucTuku. CKOPOCTh U YCKOpEHHE
MIPY TAPMOHHYECKUX KOJICOaHHSX.

CroxeHre rapMOHUYIECKUX KOJICOaHMI OHOTO HAMPABICHUS M OJUHAKOBOM 9acTOTHI. breHusl.

CroxeHue B3auMHO-TIEPIIEHANKYJIIPHBIX KOJIeOaHuH.

Hunamuka rapMoHnYeckux koneOanui. nddepeHnuanbHoe ypaBHEHHE FapMOHHYECKUX KOJIeOaHUH.

[IpyxuHHBIH, MaTeMaTHYECKUH U HPU3NUECKUI MASTHHUKH.

6. 3aryxarome kojebanus. JuddepeHnnanbHoe ypaBHEHUE 3aTyXalolIMX KOJeOaHUM, €ro pelieHue u
aHaJu3.

7. BeinyxkaeHHsle konebanus. JuddepenunansHoe ypaBHEHHE BBIHYXACHHBIX KOJCOaHUI, ero pelieHue
U aHau3. SIBJIEHUE pe30HaHCa.

8. MonekymnsipHass (Qu3MKa W TEPMOJAMHAMHKA, WX OOBEKTHI W  METOJAbl  HCCIICJOBAHHMS.
TepMonrHamudeckas cucrema, €€ mapaMeTpbl M COCTOSIHME. TepMOOMHAMMYECKUI TPOLECC M €ro
BH/IBL.

9. Mogenp uxeanpHOro rasa. BbIBOJ OCHOBHOTO YpaBHEHMsI MOJIEKYJISIPHO KHHETHYECKOM TEOpUH U
CIIEACTBUS U3 HETO. MOJIEKYy ISIpHO KHHETUIECKOE TOJIKOBaHUE a0COIIOTHON TeMIIepaTyphl.
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10.

11.

12.

Uucno creneHeit cBOOOIbI MONEKYJ. 3aKOH PABHOMEPHOTO PACIPE/ICIICHUS] SHEPTHH 110 CTEICHIM
cB00O0IBI. BHYTpeHHss 3HEPTUs UIealbHOTO rasa.

3axkoH MakcBemna Uil pachpeneeHnusT MOJIEKYNI 10 CKOPOCTSIM M JHEPTHsSM TEIUIOBOTO JIBHKECHHS.
[TonsTre cpemuei apudMeTHIESCKON, CpeTHeH KBaApaTHIHON 1 HanboIee BEpOSTHOW CKOPOCTSIX.
BriBox 6apomerpudeckoit popmysl u e€ ananmm3. Paciipenenenve borbliMaHa 1Sl 9aCTHIT BO BHEIITHEM
MOTEHIIUATBHOM TIOJIC.

KoanoxkBuym Ne3

1.

2.

NN

10.
11.
12.
13.

14.

MaruautHoe mojsie B BakyyMe. KoHTyp ¢ TOKOM B MarHUTHOM mose. BekTop MarHWTHOW MHAYKLUH.
CuoBble TMHUY 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 IUPKYIANNN BEKTOpa MarHWTHOW WHAYKIHHU (3aKOH TOJTHOTO TOKa). BuxpeBoil xapaktep
MarHuTHOro noud. llpuMeHeHne TeopemMsl 0 HUPKYISIUN K PacyeTy MarHUTHOTO TIOJI COJIEHOUAA.
MarnuTHbIi OTOK. Teopema ['aycca a1 MAarHUTHOTO TOJISL B BAKyyMe.

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

JBrxenue 3apsHKeHHBIX YacTUIl B MarHUTHOM Tioiie. Cruita JlopeHnia. Y ckoputenn 3apsoKeHHBIX YacTHIL.
O¢ddexT Xomra 1 ero mpuMEeHEHNE.

SBnenne snmexkrpoMarauTHOW WHAYKImU. llpaBuio Jlenna. 3akon dapanes-Jlenna (0CHOBHOH 3aKoH
3JIEKTPOMArHUTHON MHIYKIMK) U €T0 BBIBOJ U3 3JEKTPOHHBIX MPEICTaBICHUH.

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

Toxu npy pa3MbIKAaHUH U 3aMbIKAHUH LIECTIH.

OHeprus MarHUTHOT'O MOJIL.

MarnutHoe mojie B BemiecTBe. MarHWTHbIE MOMEHTHI 3JIEKTPOHOB M aToMoB. Kiaccudukamnms
MaTepHUaJIOB 10 MArHUTHBIM cBoiicTBaM. [{namarneruku. [lapamarneTuku.

OnucaHue MarHUTHOTO TOJIS B BelllecTBe. BekTop HaMarHnyeHHOCTU. TeopeMa 0 HUPKYJISLKUNA BEKTOpa
HaIpsHKEHHOCTU MarHUTHOTO TTOJISL.

deppoMarHeTUKU U UX CBOHMCTBaA. JloMeHHas nmpupoaa peppoMarneTusma.

Konnoxksuym Ned

1.

2.

SN

Sl

13.

14.

BrinyxeHHbIe 31eKTpoMarHuTHele Kosiebanus. AuddepennuanbHoe ypaBHEHHE BBIHYKICHHBIX KOJIe-
OaHuii U ero penreHre. AMIUTHTY/Ia U ¢a3a BEIHYKJICHHBIX KoeOaHuil. SIBneHne pe3oHaHca.

Cucrema ypaBHeHMIT MakcBeIuta B MHTErpalibHOU U muddepeHnnansHoi popmax. CrecTBus U3 ypas-
HeHull Makcaeuia.

DJeKTpOMarHuTHBIE BOJHBI M UX cBoiicTBa. [duddepennmanbaoe ypaBHeHHE 3JIEKTPOMAarHUTHON BOJI-
Hbl. OHeprus BoiH. [loTok sHeprun. Bextop YmoBsa-IloiiHTHHTa.

CseroBast BonHa. MHTEepdepenuus ceera. KorepeHTHOCTh (BpeMEHHas! ¥ MMPOCTPAHCTBEHHAs1) M MOHO-
XPOMAaTHYHOCTh CBETOBBIX BOJIH. Y CJIOBHSI MAKCUMyMa 1 MUHHMYMa HHTEHCHUBHOCTHU NIPU UHTEP(EpeH-
LIUH.

CriocoObI TOTy4eHHs KOTePEHTHBIX BOJIH. MIHTepdepeHnys cBeTa B TOHKUX TUICHKaX.

[Nonstue nudpakuuu ceeta. [lpuniun [olirenca-Openens. Meron 308 @penens. [IpsmonuHeitHOe
pacnpocTpaHEHUE CBETA.

Hudpakuus Opaynrodepa Ha 0THOM IIEITH.

Hudpakuus Opaynrodepa Ha 1udpakIInOHHON peIIeTKE.

Pazpemaromas cnocoOHOCTh ONTHYECKUX TPUOOPOB.

. Jucnepcus ceeta. ObmacTu HOPMATBEHOM M AHOMAJTBHOW AUCTIEPCHH. DIEKTPOHHAS TEOPHSI JUCTIEPCHH.
11.
12.

[lonsTHe 0 MOsipU3aLMy cBeTa, BUABI oJsipu3aniu. CriocoObl Momy4YeHus MOJIIPU30BaHHOTO CBETA.
TemnoBoe uznyuenre. OCHOBHBIE XapaKTEPUCTHKH TEIJIOBOTO U3Ty4YeHHsI. 3aKOHBI TEIUIOBOTO H3JIyde-
uust: Kupxroga, Credpana-bonpumana, Buaa. A6comoTHo yepHOe TeEO.

KganroBas runoresa u ¢popmyna [Inanka. Csa3p popmyiel [Inmanka ¢ KilacCHYeCKUMHU 3aKOHAMH TEILIO-
Boro uznyuenus. [lonstue o6 onTHYeCKOi MUPOMETPHH.

,ZII/Ia.HeKTI/IT-IeCKOG CANHCTBO KOPITYCKYJIAPHBIX U BOJTHOBBIX CBOWCTB OJICKTPOMArduTHOT'O U3JIyYCHUA.
Brenrnuit oroaddekr. lapnenne crera. dpdekr Komnrona u ero teopusi.

Kpumepuu oyenku:
[IpuBenens! B pazuene 2

Haumenosanue: KOHCTIEKTUPOBAHUE JICKIIAN
IlIpeocmaenenue 6 @OC: iepedeHb BOIIPOCOB TSI CAMOCTOATENLHOM paboThl ctyaeHToB (CPC)



Ilepeuens eonpocoe ona CPC:
1 cemecTp
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11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

KonebarenpHoe nBrxenue. I'apMoHndeckoe KonebaHue 1 ero XxapakrepucTuku. CKOpocTs U yCKOPEHHUE IIpH
rapMOHHYECKUX KOJICOaHUSAX.
CroxeHue rapMOHMUYECKHUX KOJIeOaHni OJHOTO HAaMpaBleHHs M OIWHAKOBOM 4acTOTHl. brueHus.
CroxeHue B3aMMHO MEPIEeHANKYISPHBIX KOlIeOaHu.
Junamuka rapMoHnyeckux konebanmii. Auddepennmansnoe ypapHeHHe TapMOHUYecKUX Konebanuid. [1py-
JKUHHBIN, MATEMaTHIECKAN M (PU3NUSCKUA MasSTHUKH.
3aryxaromue kosnebanus. AnddepeHnnaipHoe ypaBHEHHE 3aTyXarOIUX KoJeOaHUH, ero pelieHre U aHaIu3.
Brnyxnennsie konebanus. duddepennmanbHoe ypaBHEHHE BBIHYKACHHBIX KOJNEOaHUH, €ro pelieHue H
aHanu3. SIBiieHre pe3oHaHca.
BomnroBbIe Tponieccrr. Mexanusm 00pa3oBaHHS BOJH B yIpyroi cpene. [lomepednsie u MpoA0IbHBIE BOTHBL
VYpaBHeHue Oeryiueii BoNHb. BennunHbl, XapakTepu3yIoLIre BOJIHY.
OO0pa3oBaHue CTOSYNX BOJH. Y paBHEHUE CTOSYEH BOJIHBI U €T0 aHAJIH3.
MonexynsapHas ¢u3uKa ¥ TEPMOIAMHAMHUKA, UX OOBEKTHI W METOIbl MCCIENOBaHMS. TepMoauHaMHUUYeCKast
cucTeMa: e€ mapamMeTphl U COCTOSAHUE. TepMOAMHAMUYECKHI TPOLIECC U €r0 BUJBI.
Monens ujeanbHOro rasza. BeIBoJ] OCHOBHOTO ypaBHEHHS MOJEKYJISPHO-KMHETHUYECKOW TEOPHUH M CIell-
CTBHA U3 HEro. MOJIeKyIIpHO-KMHETHUECKOE TONKOBaHUE aOCOIIOTHOM TeMIIepaTyphl.
UYucno creneneil cBOOOABI MOJIEKYJl. 3aKOH PaBHOMEPHOI'O PacHpesesIeHus] SHEPIUH 10 CTEHEeHAM CBOOO-
Ibl. BHYTpeHHsIsI SHepTrHsl UeaIbHOTO ra3a.
3akoH MakcBemna uisl pacpefesIeHus] MOJIEKY UAEaIbHOrO ra3a Mo CKOPOCTSAM M 3HEPTHSAM TEIUIOBOTO
nerkenns. [loHsTre 0 cpenHel apuMeTHIecKoi, cpelHel KBaIpaTUIHON W HanOosee BEpPOSTHONH CKOPO-
CTSIX.
BriBog 6apomerpuueckoit opmynbel U e€ ananus. Pacnpenenenne BonbliMana Ui 4yacTWI] BO BHELTHEM
[TOTEHLIUAIBHOM II0JIE.
CpenHee 4HCIIO CTONKHOBEHWH W CpelHssl JJIMHA CBOOOAHOrO mpoOera MoseKyll. SIBieHue nepeHoca B
TEPMOINHAMUYECKH HEPAaBHOBECHBIX cUcTeMax: AH((y3us, TEIIIONPOBOAHOCTh, BHYTPCHHEE TPEHUE.
[lonsTHE 0 BHYTpEeHHEH 3HEpruu Kak QyHKLIUHU COCTOSHUA. Temora U paboTa kak (opma mepenadu sHep-
run. [lepBoe Havano TepMOIMHAMHUKH.
[Ipumenenune mepBoro Havaja TEPMOAMHAMHUKU K H3omporeccaM. PaboTa U TEmIOEMKOCTh B M30IIPOLIEC-
cax.
AnmabatHbIi niporiecc, ypaBaeHue Ilyaccona. Pabota u TermioéMKocTb.
OOpatumbie u HeoOpaTtuMbie niporiecchl. [lonstue muka. [uxkn Kapuo u ero KITJI 1is uaeanbHoOro rasa.
TerutoBas ¥ XOJIOMIIbHAS MAIIUHBI.
OHTponus. Bropoe Havyano TepMOAVMHAMUKH M €ro cTaTH4YecKas MHTepnperanus. Kputuka naeanuctuye-
CKOTO TOJIKOBAaHUS BTOPOT'O Hayana TepMOJANHAMUKH.
Peanpable Taspl. Cuilbl MOJEKYJSIPHOTO B3aMMOJAEWCTBHUS. YpaBHeHue Ban-nep-Baanmbca. BuyTpenHsas
SHEPIHs pealbHOro rasa.
CpasHenue uzotepM Ban-nep-Baanbca ¢ skcniepuMeHTanbHbIME. Kputndyeckoe coctosHue BemecTsa. [lo-
HAATHE O ()a30BBIX TIEpexXo/ax.
OCHOBHBIC TIOJIOKCHHS KJIACCUYECKOM SJIEKTPOHHON TEOPUH 3JIEKTPOIPOBOIHOCTH METaIOB. BEIBOA 3a-
koHa Oma u [[xoyns-Jlenna B aud¢epeHnmnanbHoi hopMe U3 3JIEKTPOHHBIX NpeacTaBieHuid. Pabora BbI-
X0J1a, KOHTaKTHasi pa3HOCTh TOTEHIINAJIOB, ABJIcHNe 3ee0eka u [lenTne.

2 ceMecTp
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o

Omnucanre MarHUTHOTO TIOJIA B BewlecTBe. Knaccudukanys MaTepruaioB 0 MarHUTHBIM CBOHCTBaM.
JunamarneTuku. DaeMeHTapHas TeOpHs JUaMarHeTU3Ma.
[Napamarneruku. Knaccuueckas reopus Jlamxeena. Hamaranaennocts. O60011eHre 3aK0Ha MOTHOTO TOKA.
deppoMarHeTHKU, KX OCHOBHBIE CBOMCTBA. JloMeHHas mpupojia peppoMarHeTusma.
CBobOoHBIE HE3aTYXAIOIIKE U 3aTyXalOIIHNe AIEKTPOMarHUTHBIE KoJieOaHus B KOJIe0aTeTbHOM KOHTYpE.
Huddepennumanboe ypaBHeHNE 3aTyXalOMKX KOJIeOaHH, ero pelieHne 1 aHaIn3.
BrinyxeHHbIE 25IeKTpOMarHuTHbIE Kosebanus. AuddepennnanbHoe ypaBHEHNE BBIHYKICHHBIX KoJieOaHUH
Y €T0 pelreHne. AMIUIUTYAa U (a3a BEIHYKICHHBIX KoJieOaHwii. SIBeHre pe3oHaHca.
DJIeKTpOMarHuTHBIE BOJIHBI W MX cBoWcTBa. JnddepeHimanbHoe ypaBHEHNE 3JEKTPOMATHUTHON BOJHBL
Oneprus BoiH. [loTok sHeprun. Bekrop Ymosa-IloliTunra.
CseroBas BoiHa. MaTepdepenuus ceera. KorepeHTHOCTH (BpeMeHHAs M IPOCTPAHCTBEHHAS) © MOHOXPOMa-
TUYHOCTBH CBETOBBIX BOJIH. Y cI0BUS Makc. Yl MuH. IHTeHCHBHOCTH ITpU HHTEP(EPEHIIHNH.
CriocoObl 1oJTy4eHuUs! KOTepeHTHBIX BoJH. VIHTepdepeH1us cBeTa B TOHKUX IUIeHKaX. IIpumenenune unrep-
(hepentun: nHTEPHEPOMETPHI, MPOCBETICHUE ONTHKH.



10. Tonstue o nudpakuuu cera. [Ipunuun [roitirenca-dpenens. Meron 3ou @penenst. [IpsamonuneiriHoe pac-
MIPOCTPAHEHHUE CBETA.

11. Jdudpaxmus Opayarodepa Ha JUPpaKIHOHHON pEIIeTKe.

12. Hudpaxnus OpayHrodepa Ha OAHOMN IIEIH.

13. Pazpemaromas cnocoOHOCTh ONTHYECKUX TPHUOOPOB.

14. TlonsTue o ronorpadum.

15. Hucnepcwus cBeta. O0acTH HOpMaIHLHOW 1 aHOMAJTEHOM THCIIEPCHH. DIICKTPOHHAS TCOPHUS AUCTICPCHH.

16. TlonsTHe 0 MOIsIpU3aLMU CBETa, BUABI MoJsipu3aniu. CriocoObl MOMyYeHuUs MOJISPU30BAaHHOTO CBETA.

17. HckyccTBeHHast ONTHYECKAs aHU30TPOTIHS, €€ OObSICHEHHE U IPUMEHEHHE.

18. Temnooe uznyyenne. OCHOBHbIE XapaKTEPUCTUKU TEIJIOBOTO M3Iy4YeHHUs. 3aKOHbI TETJIOBOTO M3IyUICHUS:
Kupxroga, Credana-bonpimana, Buna. AGConMIOTHO YepHOE TeEo.

19. KsanroBas runotesa u popmyna [lnanka. Cesa3bp popmynsl [Ianka ¢ kaccuyecKUMH 3aKOHaMH TEIIOBO-
ro u3nyderus. [lorarue 06 onTHYecKoi MMpOMETPUH.

20. JlnanexkTu4ecKkoe €AWHCTBO KOPILYCKYJISIPHBIX M BOJIHOBBIX CBOWCTB 3JIEKTPOMArHUTHOTO H3IY4EHHUS.
Buemmnuii potoaddexr. JlaBnenne cera. dpdext KomnToHa u ero teopus.

21. T'unore3a u ¢popmyna e Bpoiins. SxcnepuMeHTaTBFHOE TOITBEPIKICHHE TUTIOTE3BI /e Bpoiist.

22. CoOOTHOLIEHUE HEOIPENEIECHHOCTEN KaK MPOSIBICHUE KOPIYCKYJSIPHO-BOIHOBOIO Ayanu3Ma. [IpuHuun
MIPUYMHHOCTH B KBaHTOBOM MexaHMKe. OrpaHM4E€HHOCTh MEXaHWYECKOI0 IeTEPMUHU3MA.

23. BoanHoBas (GyHKIMS U €€ cTaTUCTUYeCKUi cMbIci. Oomiee ypapaenue [penunrepa. CtanuoHapHOe COCTO-
ssaue. YpaBHenue lpenunrepa sl CTALlMOHAPHBIX COCTOSIHUIA.

24. Yacruia B OJJHOMEPHON OECKOHEYHO IIyOOKOH MOTCHIMAIbHON siMe. BoiHOBBIC (yHKIIMH, KBAHTOBaHUE
SHEPTHH.

25. TIpoxoskaeHue YacTHUIBI Yepe3 MOTeHIMAaIbHbIH Oapbep. TyHHENbHBIH 2 deKT.

26. JluHeiHbIN rapMOHNYECKHAN OCHMILIATOP B KBAHTOBOW MEXaHUKE.

27. PaszBuTHE IpencTaBieHUH 0 cTpoeHUH aroMa. Mozens atoma Pesepdopaa-bopa.

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

29. Ilpwanun Ilaymu. Pactipenenenne 31€KTPOHOB B aTOME 110 COCTOSHUSIM.

30. IlonsTHe 00 PHEPreTUYECKUX YPOBHAX MONEKYI. CIIEeKTPBI MOJIEKYI.

31. CnonTaHHOE U BBIHYXJIE€HHOE H3iIydeHue. Jlazeps! u ux mpuMeHeHue.

32. TloHsiTHE O KBAaHTOBBIX cTaTHUCTHKaX. Pa30Boe MPOCTPAHCTBO. DneMeHTapHas A4eiika. [InoTHOCT cocTos-
Huii. Pactipenenenue gactuil mo coctossHusM (boze-Oitnmreitna, @epmu-/upaka).

33. TemmoeMKOCTh KpUCTAITNYECKON perneTku. 3akoH JrononTa-IItTn. KBanTOBas TEOpHS TEIIOEMKOCTH.

34. KgsaHrtoBas Teopusi CBOOOJHBIX JICKTPOHOB B MeTajuie. PacnpeneneHue CBOOOIHBIX 3JICKTPOHOB TI0 3HEP-
I'UsIM B 3aBHCHMOCTH OT TemIiiepaTypsl. Pacnipenenenne @epmu-upaka. BHyTpeHHss SHEPTUS U TEIJI0EM-
KOCTb 3JIEKTPOHHOTO T'a3a B METaJLJIC.

35. OneKkTponpoBOAHOCTh METAIIOB. CBEPXITPOBOANMOCTb.

36. PacuiennieHne 3HEPreTHYECKUX YPOBHEH M30JIMPOBAaHHBIX aTOMOB M BO3HHUKHOBEHHME 3HEPreTHUYECKUX 30H
npu 00pa30BaHUK KPUCTAUIMYECKOH pemeTky. JleJieHne MaTeprualoB Ha METaJUIbl, IOJTYIPOBOAHUKY U JTU-
JNEKTPUKH.

37. TlonynpoBOJHUKH, UX COOCTBEHHAs sl IPUMECHAs IPOBOAMMOCTb. TeMreparypHas 3aBUCUMOCTh ITPOBOIN-
MOCTH TIOJIyTIPOBOTHUKOB.

38. IlonsTre o p-m-Tiepexofie CBOMCTBA P-M-TIEPEX0a U ero BOIbTaMIIEpPHAs XapaKTepuCTHKa. J{HOabI.

39. ®OTORIEKTPUUECKHUE SIBIICHUS B MOJYNIPOBOAHHUKAX.

40. CocraB u xapakTepucTuku siapa Pazmep saep. CBoiicTBa 1 mpupoaa SAepHBIX CHIL.

41. [edext Macchl M SHEPTUH CBA3U sIpA.

42. 3aKOHOMEPHOCTH M MPOUCXOKACHUE allb(a-, OeTa-, raMMa- H3ITy4YeHUH aTOMHBIX sIIEp. 3aKoH paguo-
aKTHBHOTO pacraja.

Kpumepuu oyenxu:

[IpuBenens! B pazuene 2

Haumenosanue: sx3aMeH

IlIpeocmaenenue 6 @OC: iepeveHb BOIIPOCOB

Ilepeuens 6onpocoe 0na nposedenus IK3amena:

1. Beenmenue: npeamer (GU3HMKH U €€ CBS3b C APYTUMHU JAUCIUIUIMHAMHU. MeTo bl (PU3NYECKUX UCCIEIOBaHUN
(omBIT, TUIIOTE3, SKCIICPUMEHT, TEOPHS ). B3aMMOCBS3b (DM3UKY U TEXHUKHU.
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[lonsTHE IpOCTpaHCTBA U BPEMEHH B KiIacCHueckoi (u3uke. CHCTEMBI OTCUYETA. IEPEMEIIEHHE U CKOPOCTb.
HopManbHoe, TaHTeHIIMaNbHOE U MOJTHOE YCKOPEHHUE.

[lonsTre cocTosHUS B KiIaccMueckoil mexanuke. OCHOBHas 3a/ada AWHAMUKA. 3aKOoH wHepnun. VHepnu-
aJbHbIE U HEMHEPLHAIBHBIE CUCTEMBI OTcUETa. DUBHYECKOE CONEPKAHUE MOHATUN MAcChl, CUJIbI, UMITYJIb-
ca, AMITyJIbCa CHJIBI, 2-1 3aKoH HpioToHa. BHapl B3anMOIeHCTBHIA, TOHATHE O CIJIaX WHEPIINH.

3-it 3akoH HetoToHa. BHemHNe u BHYTpeHHNE CHIIBI. 3aKOH COXpAaHEHHUS UMIYJIbCa I 3aMKHYTOM CHCTe-
MbI Ten. [ToHATHE IIeHTpa Macc U 3aKOH €ro JABMKEHUS.

[lonsTne sHepruu, paboTsel U MOIIHOCTU. KuHeTnueckast sHeprus MexaHuueckol cucreMmbl. Pabora mepe-
MEHHOM CHJIBI.

[Tome xak dopMa mMaTepuu, OCYIIECTBIIAIONIAS CHIIOBOE B3aUMO/IEHCTBIE MeX Ty dactuiamu. [lorstre mo-
TeHIUaIbHOTo nousl. [loTeHnmanpHas sHeprust MaTepruaibHON TOYKH BO BHEITHEM CHUJIOBOM IIOJIE U €€ CBSI3b
C CHJIOW, NEHUCTBYIOIIEH Ha MaTepHUANBHYIO TOUKY (Ha IpUMEpe TPaBUTAI[IOHHOTO TIOJIS).

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

BpamarensHoe nBMKEHHE M €r0 KHHEMAaTHYECKHE XapaKTEpPUCTUKHU; YIIIOBOE MEpeMElIeHNe, YIiIoBas CKO-
POCTB U yriIoBoe ycKopeHue. CBS3b YTIIOBBIX XapaKTEPUCTHK C JIMHEHHBIMHU.

JuHaMuyeckue XapakTepUCTUKU BPAIATEIbHOTO IBHXKECHUSA: MOMEHT CHJIbl, MOMEHT HMIIYJIbCA, MOMEHT
MHEpLYU. BrluuciieHne MOMEHTOB MHEPIIMH TeJ TpaBuibHOU (opMmbl. Teopema IlITeitHepa.

OCHOBHOI1 3aKOH AMHAMUKY BpallaTeIbHOTO ABMKEHUS. 3aKOH COXPAHEHUSI MOMEHTa UMITyJIbCa.
Kunerndeckast sHeprus v paboTa BO BpamaTeIbHOM ABHKEHUH.

KonebarensHoe nBmkenue. 'apMoHnYeckoe KoyiebaHHEe W ero XapakTepucTHKH. CKOPOCTh U YCKOpPEHHE
MIPY TAPMOHHYECKUX KOJICOAHHSIX.

CrnoXxeHre rapMOHUYECKUX KOJICOaHUI OHOTO HAMPaBICHUS U OJMHAKOBOM 4acTOTHl. bueHusl.

CrnoxeHue B3aNMHO-TIEPIICHIUKYISIPHBIX KOJIeOaHH.

Junamuka rapmoHndecknx koiebanuil. JnddepennmnansHoe ypaBHEeHHE TAPMOHUYECKUX KOJeOaHWUH.
[IpyxuHHBI, MaTeMaTHYECKUI 1 (HPU3HUECKUI MasSTHUK.

3aryxarmue Kosebanus. JuddepeHnmanbHoe ypaBHEHUE 3aTyXarOIIMX KOJICOaHUH, €ro pelicHre U aHa-
3.

Bremnyxnaennrsie konebanus. AuddepeHnumansaoe ypaBHeHHE BBIHYKISHHBIX KOJEOAHHH, €ro peleHue u
aHanu3. SIBIeHUE PE30HAHCA.

BounHoBbIe miporieccsl. Mexanu3m o0pa3oBaHHs BOJH B ynpyroi cpeje. [lonepeynsle U mpooibHbBIE BOJI-
Hbl. YpaBHEHHUE OeryIiel BOJHbI. BeIrnunHbl, XapaKTepU3yIOIINE BOJIHY.

OO0pazoBaHue CTOSIYMX BOJIH. Y paBHEHHE CTOSTUEH BOJHBI M €T0 aHaJU3.

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

Macca, uMIyJbC M1 OCHOBHOW 3aKOH JJUHAMHUKH B PEIIATUBUCTCKON MeXaHUKe. B3auMOCBsI3b Macchl U SHEP-
run. Kunetnueckas 3Heprusi B pelsATUBUCTCKONW MexaHuKe. [ paHuIbl IPUMEHMMOCTH KJIACCHYECKON Mexa-
HUKH.

MonekynsipHast (pu3uka U TepMoanHAMUKA. VX 0OBEKTHI ¥ METOIBI HCCIIeNOBaHUA. TepMOIMHAMUYECKAs
CHCTEMa; ee TTapaMeTphl U COCTOAHUE. TepMOAMHAMUYECKHH MPOIECC U €0 BHUJIBI.

Mopenp uaeanbHOro rasza. BrIBOJI OCHOBHOrO ypaBHEHHSI MOJIEKYJSPHO-KMHETHUYECKOW TEOPUU U ClEH-
CTBUS U3 HET0. MOJIEKYIISIpHO-KHHETHIECKOE TOIKOBaHKE aOCOMOTHON TeMIepaTyphl.

Umcrno creneneil CBOOOIBI MOJIEKYIT. 3aKOH PABHOMEPHOTO paciipe/ielieHHs SHEPTUH 110 CTENICHSIM CBOOO/IBI.
BHyTpeHHss sHEprus UAEaIBHOIO ras3a.

3akoH MakcBemna A1 pacnpefeseH!s] MOJIEKYJI MJICAIbHOTO ra3a MO CKOPOCTAM M 3HEPTUsM TEIJIOBOTO
nBkeHus. [ToHsTe o cpefHel apudMeTHUECKOH, CpeiHel KBaIpaTUIHOW W Haubosee BEPOSITHOW CKOPO-
CTSIX.

BriBog Oapomerpudeckoit popmyiisl u ee aHanu3. Pacnipenenenue bonbiiMana asst yacTUIl BO BHEIIHEM T10-
TEHLIUAIBHOM TI0JIE.

CpenHee 4HCIIO CTONKHOBEHUH M CPeqHss JiIMHA CBOOOIHOTO TTpobera MojeKy. SIBjieHns mepeHoca B Tep-
MOJIMHAMHUYECKH HEPABHOBECHBIX cucTeMax: Ju(Qy3us, TEIIONPOBOIHOCTL, BHYTPEHHEE TPEHUE.

[lonsiTHe 0 BHyTpeHHEH 3Hepruu Kak GyHKUnU cocTosHus. Teriora n padora kak GopMel epegadn SHep-
run. [lepBoe Havano TepMOJMHAMUKH.

[Ipumenenune mepBoro Havyajga TEPMOAMHAMUKH K U30mporeccaM. PaboTa 1 TEMI0eMKOCTh B H30TIPOIIECCax.
AnmnabaTtHbIN Tiporiecc, ypaBHenue Ilyaccona. Pabora u TeminoemMKocTb.

OOpatumbie 1 HeoOpaTuMble nporiecchl. [lonstue mwkna. [ukn Kapuo u ero KII/l ans upeansHOTO Tasa.
TeroBasi ¥ XOJIOAWIBHBIE MAILIWHBI.

OHTponus. Bropoe Hayaio TepMOAMHAMUKH U €0 CTATUCTHYECKAs MHTEPIIPETALIHSL.
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Peanbubie razsl. Cuibl MONEKYIIPHOTO B3auMoAeicTBus. YpaBHeHue Ban-nep-Baanbca. BuyTpennss
SHEPrUs PeallbHOTO Ta3a.

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

DnexTpocTaTuka. 3aKOH COXpaHeHus 3apsana. 3akoH KymoHa. DiekTpocTaTHUecKoe MoJie U ero HalpsHKeH-
HOCTb. [IpuHIUN Cynepno3uimu mosei.

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

Pabota cmit 37eKTpoCTaTHYeCcKOoro MoJs P TiepeMelneHn  3apsiaa. [loHsTre mupKymsauu BeKTopa Hanps-
>KeHHOCTH 1oJIs. [IoTeHIInanbHOCTD 3IEKTPOCTATUIECKOTO OIS,

[ToTennumanbHas SHEPrUs 3apsijaa U MOTSHIMAN MOJsS B HEKOTOpOoil Touke. PasHocTh moteHImanos. CBs3b
MEX/Ty HaIPsHKEHHOCTHIO JIEKTPUIECKOTO IO ¥ TOTEHITHAIOM.

JVdIeKTpuKy ¥ UX THUIBI. DIIEKTPOHHAS ¥ OpHMEHTAIMOHHAS mosipu3amus. Bexrop momspuzanuu. Hanps-
’KEHHOCTb IMOJISI B TUAJICKTpUKE. JUaaeKTpudecKas IpOHUIIAEMOCTh CPEIb.

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

DNEeKTPOEMKOCTh YEIMHEHHOTO MPOBOAHNKA. KOHIeHCaTOPEI.

DHeprus CUCTEMbI HEeTIOABIKHBIX TOYEYHBIX 3apsJIOB, 3apSXKEHHOTO IMPOBOIAHHUKA, DIEKTPHYECKOTO TIOJSL.
OO0beMHas TNIOTHOCTH SHEPTHHL.

DNEeKTPUIECKUN TOK M €T0 XapaKTEPUCTUKH: CHJIa TOKA, IJIOTHOCTh TOKA. Y CJIOBHUS CYIIECTBOBAHMSI ITOCTO-
sTHHOT'O TOKa. CTOpOHHUE CHIIBI.

DIEeKTPOABIDKYIIAs cUjia HICTOYHHUKA Toka. Hampsoxenue.

3akon OMa it OTHOPOJHOTO YYacTKa IEMu. DJICKTPHUUESCKOE COTPOTUBICHHUE, YACIBHOE COMPOTHRIICHUE.
3akoH OMa [1J1s1 HEOIHOPOJHOTO YYacTKa LEIH.

3axon JIxoyns - Jleama. Pabora n momHuocTh Toka. KI1JI ncrounmka Toka.

Kpumepuu oyenku:
[IpuBenens! B pazaene 2

Haumenoeanue: 3auet ¢ O1ileHKON
IlIpeocmaenenue ¢ @OC: iepeueHb BOIIPOCOB
Ilepeuens 6onpocos onsa npogedenus 3auema:

15. MaruauTHOe nosie B Bakyyme. KoHTyp ¢ TOKOM B MarHuTHOM nosie. Bektop maruutHoi naaykuuu. Cu-
JIOBBIE JINHUU MarHUTHOTO 1oJist. 3aKoH Ammepa.

16. 3akon buo-Casapa-Jlamutaca. U ero npuMeHeHne K BBIYMCICHUIO MarHUTHBIX MOJICH MPSIMOIMHEHHOTO
MIPOBOJHMKA C TOKOM M KPYTOBOI'O TOKA.

17. Teopema o IUPKYNALWN BEKTOpa MarHWTHOW MHAYKIMH (3aKOH TOJHOTO TOKa). BuxpeBoil xapaktep
MarHMTHOTO TTOJIS.

18. IIpumeHeHne TeopeMbl 0 HUPKYJISAIUHN K pacueTy MarHUTHOTO TOJISl COJICHOHIA.

19. MaruautHsii noTok. Teopema ["aycca 1yt MarHUTHOTO TIOJISt B BAKyyMe.

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

21. JIBmxeHue 3apsHKEHHBIX YacTUIl B MarHUTHOM mnose. Cuita JlopeHna. Y ckopuTenu 3apskeHHBIX YaCTHIL.

22. DddexT Xomana 1 ero npuMEeHEHHE.

23. SBnenue snexrpomaruuTHOW MHAYKuuH. [IpaBuio Jlenua. 3axon Papanes-JleHua (OCHOBHOH 3aKOH
3NEKTPOMArHUTHON MHIYKIIMW) M €70 BBIBOJ U3 3JIEKTPOHHBIX MPEICTABICHUH.

24. Slpnenmne caMOMHAYKIHMH. IHIYKTHBHOCTB. DIEKTPOABIIKYINAS CHJIa CAMOMHAYKIIMH. HAYKTHUBHOCTD
COJICHOUJA.

25. Toku pu pa3MbIKAHUU U 3aMBIKaHUH 1IETH (C BBIBOJIOM (HOPMYII).

26. DHeprus MarHUTHOT'O TOJIL.

27. MarHuTHoOe 1oJie B BelecTBe. MarHUTHbIE MOMEHTBI JJIEKTPOHOB M aTOMOB. BekTop HaMarHM4eHHo-
ctu. Teopema 0 IUPKYISAIUN BEKTOPA HAMPSDKEHHOCTH MarHUTHOTO TTOJIA.

28. Kiaccuukamnus MaTepraioB 1o MarHUTHBIM cBoiicTBaM. [Iuamarneruxu. [lapamarneruku. ®eppomar-
HETHKH U HX cBoicTBa. JloMeHHas mpupoaa ¢peppomMarHeTusma.

29. CBobOoHBIC HE3ATYXAIONINE U 3aTYXAIOIIHE JICKTPOMATHUTHBIE KOJICOAHHUS B KOJICOATETbHOM KOHTYpE.
HuddepennmanbHoe ypaBHEHNE 3aTyXaIOMIUX KOJICOaHWI, €ro pelieHue U aHaH3.

30. BeiHyXIeHHbBIE 3JIeKTpOMarHuTHble koneOanus. AuddepeHnpnanbHoe ypaBHEHHE BEIHYKICHHBIX KOJIe-
Oanwmii u ero penieHne. AMIUIUTYIA U Ga3a BEIHYKICHHBIX KoneOaHui. SIBIeHrne pe3oHanca.



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. CinencTus u3 ypas-
HeHuld MakcBena.

OJeKTpOMarHuTHBIE BOJIHBI U UX CBOHCTBA. Auddepennnanbaoe ypaBHEHHE JIEKTPOMArHUTHON BOJI-
HBL. DHeprus BoyH. [loTok sHeprun. BekTop Ymosa-IlotinTrHTA.

CeetoBas BoHa. MHTEepdepentus 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 MIICHKaX.

[Tonstne nudpakmuu ceera. [Ipuanum [ rotirenca-Openenst. Merox 3ou @penens. [IpsmonnHeliHOe
pacnpocTpaHeHHE CBETa.

Hudpakuus Opayrarodepa Ha 0THOM IIEIH.

Hudpakuus Opaynrodepa Ha qudpakIIMOHHON peIIeTKE.

Pazpemratomas crmiocoOHOCTh ONTHIECKUX MPUOOPOB.

Hucnepcus ceeta. O6nacTi HOPMaIbHOM U @aHOMAJILHON IUCTIEPCHU. DJIEKTPOHHAS TEOPHS AUCIIEPCHH.
[onsTHE 0 MOsIpU3anMy cBeTa, BUABI oJsipu3anin. CriocoObl MOMy4YeHus MOJIIPU30BAaHHOTO CBETA.
TeruoBoe n3nyuyenne. OCHOBHBIE XapaKTEPUCTUKHU TEIIIOBOTO U3IY4YEHHs. 3aKOHBI TEIIOBOTO U3ITyYe-
nust: Kupxroga, Credpana-bonbumana, Buna. AGconroTHO yepHOe Teo.

KganroBas rumnoresa u ¢popmyna [Inanka. Csszp popmyiel [InmaHka ¢ KIlacCHIeCKUMHU 3aKOHAMH TEILIO-
Boro m3ny4eHus. [loHsaTHe 00 ONTHYECKOW THPOMETPHH.

JunanexTuiyeckoe eIMHCTBO KOPIYCKYJISPHBIX U BOJTHOBBIX CBOMCTB 3JI€KTPOMArHUTHOTO M3ITy4EHUSI.
Buemnuii potosddexr. Jlasnenue cera. Dhdext KomnToHa u ero teopusi.

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

l'umoTesa u hopmyna ne bpoiins. DkcriepuMeHTaIbHOE TOATBEPKASHIE THITOTE3bI 1e bpoiins.
CooTHoIIEHNE HEONPEAETEHHOCTEN KaK MPOSIBIIEHUE KOPIYCKYJIAPHO-BOJIHOBOIO Ayanu3Ma. [IpuHnmmn
MIPUYNHHOCTH B KBAHTOBOM MexaHHKe. OTpaHMYEHHOCTh MEXaHUYECKOTO NIETEPMUHU3MA.

BonHoBas ¢yHKIMs 1 ee craTucTrdeckuii cMbici. Oo0riee ypasaenue Llpenunrepa. CranuoHapHoe co-
crostHue. YpasHeHue llIpenunrepa Ui CTallMOHAPHBIX COCTOSHUM.

Yactuiia B OqHOMEPHOI O€CKOHEYHO TITyOOKOH MOTeHITHABEHOU siMe. BomHoBEIE PpyHKIMN. KBaHTOBA-
HUE 3HEPTUU.

[IpoxoxaeHre YacTHIIbI uepe3 MOTeHIIMAIbHbIN Oapbep. TyHHEIbHBIN 3P QeKT.

JInHeHbI rapMOHUYECKUN OCLIMIIIATOP B KBAHTOBOM MEXAHUKE.

ATOM BOZIOpO/ia B KBAaHTOBOM MexaHuke. KBaHTOBbIE uncina U ux ¢pusznveckuit cMpicit. CIIMH DIIEKTPOHa,
CIIMHOBOE KBAaHTOBOE YHUCIIO.

ITpunnun Iaynu. Pacupenenenue 3J€KTPOHOB B aTOME 110 COCTOSTHUSIM.

[TonsiTHE 00 SHEPreTHUECKUX YPOBHIX MOJIEKYJ. CIIEKTPBI MOJIEKYJI.

CrioHTaHHOE U BBIHYKJEHHOE M3iTyueHue. Jlazephl v MX IprMeHEeHHe.

[TonsTHe 0 kBaHTOBBIX cTaTUCTHKaX. Pa30Boe MpOCTpaHCTBO. DiIeMeHTapHas siueiika. [ImoTHoCTh co-
crostai. Pacnpenenenne gactur mo coctosiausM (boze-Diinmnreitna, ®epmu-/lupaka).

TerutoemMKkoCTh KpHcTaTn4eckoi perreTku. 3akoH Jromonra-IItu. KBantoBas Teopus TemioeMKoCTH.
KBanToBas Teopusi cBOOOIHBIX JIEKTPOHOB B MeTailte. Paciipenenenre cBOOOIHBIX JJIEKTPOHOB 110
SHEPTUsM B 3aBUCHMOCTH OT Temueparypsl. Pacrpenenenue @epmu-/lupaka. BHyTpeHHss sHeprus u
TEIJIOEMKOCTh 3JIEKTPOHHOTO raza B MeTaJlIe.

DNEeKTPONPOBOIHOCTh METAIUIOB. CBEPXIIPOBOIUMOCTb.

Pacmiennenue sHEpreTHUECKUX yPOBHEW N30JIMPOBAHHBIX aTOMOB M BOSHUKHOBEHHE SHEPTETHUECKUX
30H IpY 00Pa30BaHNHU KPUCTAITUYECKOH perieTku. JleJenre MaTepruanoB Ha METaJIbI, TIOJTYTIPOBOAHU-
KU U AUSJIEKTPUKH.

[onynpoBogHMKH, UX COOCTBEHHAs! U IPUMECHAs IPOBOIUMOCTD. TeMmnepaTypHasi 3aBUCUMOCTb ITPO-
BOAMMOCTH IOJIYTIPOBOJHUKOB.

[TonsTHe o p-n-nepexose U ero BoJbTaMIEpHas XapaKTepUCTHUKA. JJHObI.

DOTO3IEKTPUIECKIE ABJIEHHS B TIOTYITPOBOTHUKAX.

Omnucanne MarHUTHOTO TIOJIA B BewiecTse. Kinaccudukanys MaTepruaioB o MarHUTHBIM CBOMCTBaM.
JunamarneTuku. D1aeMeHTapHas TeOpHs JUaMarHeTU3Ma.

[Tapamarneruku. Knaccuueckas reopus JIaHxeBeHa.

deppoMarHeTHKU, KX OCHOBHBIC CBOMCTBa. JloMeHHas ipupoa heppoMarHeTisma.

CocTaB 1 XapaKTEepHUCTHKA si/pa.

3aKOHOMEPHOCTH U POUCXOXKICHHUE abda-, OeTa-, raMMa-u3Iy4eHU aTOMHBIX si7iep. 3aKOH paJnoaK-
THBHOTO pacmasa.

SInepHble peakuy 1 3aKOHBI COXPaHEHHUSI.



70. Peakuus nenenus anapa. [loHsTue o siaepHOM SHEPreTHKE.
71. Peaxnmst cuHTE3a aTOMHBIX siziep. [IpobiemMa yrpaBiseMbIX TEPMOSISPHBIX PEaKITHMA.
72. DnemMeHTapHbBIE YacTHUITL. [Ipo0ieMbl COBpeMEHHON (DHU3HUKH.

Kpumepuu oyenku:

[IpuBenens! B paznene 2



2. Kpurtepun n mxaJjbl OueHMBaHUS

JU1s KOHTPOJIBHBIX MEPONPUATHH (TEKYIEro KOHTPOJIs) YCTaHABIMBAETCS MUHUMAJIbHOE U MaK-
CHMaJIbHOE KOJMYECTBO OAJUIOB B COOTBETCTBHHU ¢ Tabuuieil. KoHTponpHOE MeporpusTue cuuTaeTcs
IPOIIEHHBIM YCIELIHO IPU yCI0BUU Habopa KoJauyecTBa 0alyloB He HUKE MUHUMAIIbHOTO.

PG3YJIBT3,T 06yqu1/1;1 0 AUCHUIINIMHEC CYHUTACTCA AOCTUIHYTBIM IPU YCICIIHOM IIPOXOXKICHUHN
00y4aroIuMCs BCEX KOHTPOJIBHBIX MEPOIIPUSTUH, OTHOCSIIUXCS K JaHHOMY Pe3yibTaTy 00yYeHHUs.

Paszoenv Konuuecmeo 6annos
OuUCUUNIUHbL Dopma Konmpon min | max
1 cemecmp
| JIP 2: [TpoBepKa OCHOBHOI'O 3aKOHA JUHAMHUKHU BpaLaTeIbHO- 4 6
r'o ABM)KEHHUS
2 JIP 2: : I3yuenue nBuxeHus MasiTHUKA MakcBea 4 6
4 JIP 3: OnipezienieHne rmokasaTelnsi ainadaThl BO3AyXa METOJIOM 4 6
Knemana-/Iezopma
4 JIP 4: Onpenenenue ynenbHON TEMJIOEMKOCTH METAJIOB Me- 4 6
TOJIOM OXJIXKICHHUS
1-3 KomnokBuym Nel 11 20
4 Komnokuym Ne2 11 20
1-5 OpoHTAIBHBIN OMPOC MO PEIICHUIO TOMAIIIHUX 3a]1a4 16 26
1-5 KoHncnektupoBanue jekiuii 6 10
HUmoeo 3a 1 cemecmp 60 100
2 cemecmp
5 JIP 5: OmnpeneneHre OTHOCUTEIBHOU AMAICKTPUUECKOU TPO- 4 6
HULAEMOCTH MaTepUaoB
5,7 JIP 6: V3yuyenue 1ienu nepeMeHHoro Toka 4 6
6 JIP 7: OmnpeneneHue yaeiabHOTO 3apsia JIEKTPOHA METOJIOM 4 6
Mar"HeTpoHa
7 JIP 8: VI3yueHue ciaoKeHusi TapMOHUYECKUX KOJIeOaHUH. 4 6
8 JIP 9: Vzyuenue sBIeHUs HMHTep(EpEeHIMH CBETa B TOHKHUX 4 6
IJIEHKAX Ha npumepe kozer HerotoHa
8 JIP 10: Nzy4yenue siBneHus nosisipusaiuu ceera. [Iposepka 3a- 4 6
KoHa Mautoca
9 JIP 11: Vzydenne 3akoHOB BHemHEro poroaddexra 4 6
10 JIP 12: VccrnenoBaHue TEMIEPATypHOM 3aBUCHUMOCTH COIIPO- 4 6
THUBJICHUS METaJUIa U MOIYIIPOBOJAHHUKA
4 Komnoksuym Ne3 8 16
4 Komnoksuym Ned 8 16
4-7 @pPOHTAIBHBIN OMPOC M0 PEHIEHUIO TOMAIIHUX 3a/1a4 6 10
4-8 KoHcnektupoBanue JeKIui 6 10
HUmoeo 3a 2 cemecmp 60 100
Utoro 120 200

[Tpu orleHMBaHUU PE3yNbTATOB OOYUYEHHUS 10 JUCLUIUIMHE B XOJI€ TEKYIIEr0 KOHTPOJIs ycleBae-
MOCTH HCHOJB3YIOTCS CIEAyIoUIe KpuTepuu. MaKcuMalbHOE KOJIMYECTBO OAajuIOB BBICTABISETCS
o0yyaromemMycsi Ipy BBIMOJIHEHUH BCEX MOKazaTelnel, TOMyCKatoTCs HECYIIeCTBEHHbIE HETOUHOCTH B
U3JI0KEHUU U 0(OPMIIEHHH MaTepuaa.

Haumenosanue, 060-
3HaAYeHUe

Hokazamenu ébicmasneHUs MUHUMAIbHO20 KOUYECHEA OAI108

JlaGopatopHnas 3anaHus BBHIIOJIHEHBI HAMONOBHHY. [IpHCYTCTBYIOT cephé3nblie ommoOku. [Ipone-




Haumenoesanue, o6o-
IlTokazamenu evicmagienus MUHUMAIBHOZ0 KOJIUUECMEA DAIN06

3HA4YeHue

pabota MOHCTPUPOBAH yJOBJIETBOPUTEILHBIA YPOBEHD BIIAJICHUS MAaTEPUAIIOM.
[TposiBNieHBI HU3KUE CIIOCOOHOCTH MPUMEHSTH 3HAHUS M YMEHUS K BBITIOJTHCHHIO
KOHKPETHBIX 3a/IaHUH.
Ha 3amuTe nabopaTopHoii pabOThI JaHBI MIPABWIBHBIE OTBETHI HE MEHEE YeM Ha
60% 3a7aHHBIX BOITPOCOB

KoMIoKBHyM [TponemMoHCTpHUpPOBaH yAOBIECTBOPUTENIBHBIN YPOBEHD BIIaICHUS MATEPHATIOM.
Jlanbl mpaBUIIbHEIE OTBETHI Ha Ooiiee 60% BompocoB

@pOHTAIBHBIN

OIIpOC TIO pere-

[TpaBunbsHO pemeno 6onee 60% 3amad
HUIO JIOMAIITHUX

3a1a4
KoHncnektupoBa- | 3aKOHCIEKTUPOBaHbl BCE 3aJaHHble TeMbl. IIpUCYTCTBYIOT MHOTOUYHCIIEHHBIE
HUE JIEKINUN OIIMOKH: MO COJCPKAHUIO, OTCYTCTBYIOT PUCYHKH, CXEMBI, TpaduKu

[IpomexyTouHas aTTecTanus Mo IUCHUIUIMHE MPOBOIUTCS B GopMe dK3aMeHa U 3a4eTa C OLIeH-
KOIi.

Ix3zamen

DK3aMeH NPUHUMAETCS 110 TEOPETUYECKOMY U MTPAKTHUECKOMY MaTepuaily 1-ro cemecrpa.

Ha sk3amene ctyneHT BeIOUpaeT cebe OMieT, coepKaluil 1Ba TEOPETUIECKUX BOMPOCa U OJIHY
3a/1auy, U rTOTOBUTCS B TeueHue 60 MunyT. [lociie 3Toro oH oTBeUaeT Mpemno1aBaresto mo CoAep>KaHuio
TEOPETHYECKUX BOIPOCOB OMIIETA, a TAKXKE Ha JOMOJHHUTEIbHBIE BOIPOockl. Kpome 3TOro, 00BsCHSIET
X0J1 perieHue 3aaa4u. [lpu moayueHnn OleHKH «HEYAOBICTBOPUTEIBLHOY, CTYACHT MEPecaeT IK3aMeH
B OTOBOpPEHHBIE C MperojaBaTeneM Cpoku. B ciyuae, ecinu cTyieHTa HE YIOBIETBOPSET MOJIyUYEeHHAs
OIICHKA, OH THINET 3asBJICHUE HA UM PEKTOpa, HA KOTOPOM CTaBAT CBOIO BHU3Y: JCKaH/IUPEKTOp Pa-
KYJbTETa/UHCTUTYTA, HA KOTOPOM 00ydJaeTcsi CTyJeHT, u fekaH (akynbrera MuEH. ITocne monyuenus
COTJIaCHsl PEKTOpa CTYACHT COTJIACOBBIBAET CPOKH TIEPECIayuu C MperogaBaTeaeM, BEAYIUM 3aHITHE.

[Tpu orieHMBaHUM PE3yJIbTATOB OOYUYEHMS M0 JTUCUUIUIMHE B XOJ€ MPOMEKYTOUHOM aTTecTaluu
UCIIONIB3YIOTCS CIEAYIOIINE KPUTEPHUHU U LIKAJIa OLICHKH

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

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

[IpaBunbHO BBIMOMHEHA OOJBINAs YacTh 3adaHuil. [IpucyTcTByIOT HEe3Ha-
yuTenpHble omuOku. [IpoeMOHCTpUPOBAaH XOPOLINIl YPOBEHb BIIAJCHUS
MarepuaioM. [IposBiieHBI cpeHue CIOCOOHOCTH MPUMEHSTh 3HAHUS U
YMEHUS K BBIMTOJTHEHUIO KOHKPETHBIX 3aJaHUIN

«XOopouIo»

3anaHus BBIIOJIHEHBI Oosiee YeM HarosoBUHY. [IpHCYTCTBYIOT cephE3HbIe
omnOku. [IpogeMoHCTpUPOBaH YIOBIETBOPUTENbHBIN YPOBEHb BIIAJCHUS
MatepuanoM. [IposiBieHbl HU3KHE CIOCOOHOCTH MPUMEHSATh 3HAHUS U
YMEHUS K BBIIIOJTHEHUIO KOHKPETHBIX 3aJaHUN

«YHOOBJICTBOPUTCIIBHO»

3anaHus BBIOJHEHBI MEHEE 4YE€M HarojoBUHY. [IponeMOHCTpUpOBaH He-
YIOBJIETBOPUTEIIbHBIA YPOBEHB BIIaIcHUs MaTepuaioM. [IposBieHsl HEnO-
CTaTOYHbIE CIHOCOOHOCTH NMPUMEHSTh 3HAHUS U YMEHHUS K BBIOJHEHUIO
KOHKPETHBIX 3aJJaHUl

«HCYHOBJICTBOPUTCIIBHO»

3auem c ouenkoil
JIyist ToTydeHusl 3a4eTa CTYJICHT JOJDKEH: BBITOJIHUATE U CAaTh BCe JJaOopaTopHbIe paboThI (0TYe-
THI U TEOPHIO), MPEAYCMOTPEHHBIC TPaPUKOM; CAATh KOTOKBUYMBI NeNe 3 1 4; mpoJeMOHCTPHPOBATH




HAaBBIKU pelIeHus 3aj1ad mo temam: «MarnutHoe nosney, «NeKTpOMarHuTHbIE KOueOaHUs U BOJIHBIY,
«BonHoBast onTHKa» «3aKOHBI TEIIOBOTO U3JIyUYEHUs»; NMPEACTaBUTh KOHCHEKTHI Jekuuid. Ilpu nomy-
YeHUH CyMMBbI 0aJUI0B HM)KE MUHUMAJIBHOTO 3HAYEHUS, CTYJCHT 0 IOTOBOPEHHOCTHU C MpernojiaBare-
JEM nepecaacT KOJUIOKBUYMbI M JAEMOHCTPUPYET HABBIKM PEIICHUS 3a/ad 10 YKa3aHHbIM TeMaM B
MPUCYTCTBUHU NPENOJABATENA. DTy K€ MPOLEAYPY MPOXOAUT CTYAECHT, JKEJAIOLIUNA MOBBICUTh CBOIO

OLICHKY.

HToroBas oleHKa MO JUCIHILIMHE MOXET OBITh BHICTABIIEHA HA OCHOBE PE3yJbTAaTOB TEKYIIETO
KOHTPOJISI € UCTHOJIb30BAaHUEM CIEAYIOUICH IIKAJIbI:

Ouenka Haopano 6annos
«OTJIMYHO» 95-100
«XOpOILIOY 85-94

«yZOBJIETBOPUTEIILHO 60-84
«HEYIOBJICTBOPUTEIHHOY <59

3aueT ¢ OLICHKOM BBICTaBJISICTCS IO COBOKYITHOCTH PE3YJIbTATOB TCKYIICTO KOHTPOJIA YCIICBAC-

MOCTH BO 2-M ceMecTpe.

HpI/I OLICHUBAHHU PEC3YJIbTATOB O6y‘IeHI/IH 110 JUCHUIIIIMHE B XOAC HpOMeHCYTOHHOﬁ aTTeCTallun
HCIOJIB3YIOTCA CICAYIOIIUC KPUTCPUHU U IIKaJIa OUCHKH

Ouyenka Kpumepuu oyenxu
[IpaBuibHO BBITIONHEHB! Bee 3anaHusd. [IpoaeMoHCTpUpOBaH BBICOKHM
«OTIINYHO» YPOBEHb BiaJIcHUs MaTepuasioM. [IposiBiIeHbI TPEBOCXOIHBIE CIIOCOOHOCTH
MPUMEHSATH 3HAHUSI 1 YMEHUSA K BBIIIOJIHEHUIO KOHKPETHBIX 3aJlaHUI
[IpaBunbHO BBINOIHEHA OOJbINAs YacTh 3amaHuil. [IpucyTcTBYIOT HE3Ha-
«XOPOMION yuTenbHble OmMUOKU. [IpogeMoHCTpUpOBaH XOpOIIUK YpOBEHb BiaJICHUS

MarepuaioM. [IposiBiieHbl cpeHue CocCOOHOCTH MPUMEHSTh 3HAHUS U
YMEHWUS K BBIIOJHEHUIO KOHKPETHBIX 3aJJaHU

«YHAOBJICTBOPUTECIBHO»

3aaHus BBIOJHEHBI Oojiee ueM HamoJoBUHY. [IpHCYyTCTBYIOT cephE3Hble
omnOku. [IpoIeMOHCTPUPOBaH yIOBJIETBOPUTEILHBIN YPOBEHb BIIAJCHUS
MatepuanaoM. [IposiBieHbl HU3KHE CIOCOOHOCTH MPUMEHSATh 3HAHUS U
YMEHUS K BBIIIOJIHEHUIO KOHKPETHBIX 3aJaHUMN

«HCYHOBJICTBOPUTCIIBHO»

3anaHus BBINOJHEHBI MEHEEe YeM HamosoBUHY. IIpomeMoHCTpupoBaH He-
YIOBJIETBOPUTEIbHBIN YPOBEHD BilaJicHUs MaTepuaiom. [IposBieHsl Heno-
CTaTOYHbIE CIMOCOOHOCTU MPUMEHSTh 3HAHUS U YMEHHUS K BBINOJTHEHUIO
KOHKPETHBIX 3a1aHUI
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