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AHHOTaLII/ISI K JUCHUIIJIMHEC

Hazeanue oucuyunnunot

dusuka

Hanpaenenue (cneyuanvnocms)
n0020MoBKU

09.03.01 MadopmaTika 1 BEIYUCIUTEIbHAS TEXHUKA

Hanpaenennocmep
(npogpunv/npozpamma/cneyuanusay

us)

ABTOMaTH3UPOBAHHBIE CUCTEMBI 00pabOTKU MH(OPMALIUU U YIIPABIICHUS

Mecmo oucuyuniunst

O6s3atenbHas yacth biioka 1. Jlucuummab! (MOTyIN)

Tpyooemkocmo (3.e. / uacwt)

9 3.e./324 yaca

Llenw uzyuenus oucuyunaunol

[lenbr0 OCBOCHUS JUCIUILTUHBI SBJSICTCS U3YUEHHE MPHPOJIBI Yepe3 SI3bIK
¢usnveckux mojeneit; GopMUpOBaHHE KOHCTPYKTHBHOTO MBIIUICHHUS B
mo00i chepe NeATENbHOCTH, HCIONB3ysS Kak Mpoodpa3 METOOJIOTHIO
COBPEMEHHOTO (PU3NICCKOTO 3HAHHMS

Komnemenuyuu, hopmupyemuie 6
pe3yivmame 0c60eHUA
OUCUUNTIUHDL

OIIK-1. CriocoOeH NMpUMEHSTh €CTECTBEHHOHAYUHBIE U OOIENHKEHEPHBIE
3HAaHUSA, METOABl MaTeMaTHYeCKOro aHajdu3a M  MOJCIHUPOBAHMS,
TEOPETUYECKOIO u 9KCIIEPUMEHTAIILHOTO UCCIIEIOBaHUS B
po(hecCuOHATBHON e TENbHOCTH.

Cooepircanue oucuyuniunst
(ocnoenwvie pazoenvt u memoi)

Du3nyecKrue OCHOBBI MEXAHUKH.

Mexanunueckue KojaeOaHus U BOJIHBI.

OCHOBBI MOJIEKYJISIPHON (PU3UKU U TEPMOJAMHAMUKH.

DJEeKTPUUECTBO. DJIEKTPOMArHeTU3M. OJEKTPOMAarHuUTHBIE KOJeOaHUS U
BOJIHBI.

Ontuka. KBaHTOBBIE CBOMCTBA U3ITYYCHHS.

DneMeHThl KBAaHTOBOW MEXaHUKU M aTOMHOM (DU3UKHU. DJIEeMEHTbl KBAaHTOBOM
(bu3uKN TBEpAOro Tema.

OneMeHTbl GU3UKH s1/Ipa U AIEMEHTapHbBIX YaCTHII.

Dopma npomercymounou
ammecmayuu

3auer / Dx3ameH




1. Ieau u 3a1a4M AUCHUNJINHBI:
eabl0 OCBOEHUS NUCHMIUIMHBI SIBIAETCS HM3Y4YEHUE MPUPOABI uepe3 S3bIK (PU3NYECKUX
Mojenei; (opmupoBaHHME KOHCTPYKTMBHOIO MBIIUIEHUST B JI00OM cdepe HesTeNbHOCTH,
UCIIOJIB3YS KaK MPooOpa3 METOI0JIOTUI0 COBPEMEHHOTO (PU3MUYECKOTO 3HAHUS.

3agauu JUCHMILTUHBL:
ad M3Y4Y€HHE OCHOBHBIX (DU3MUECKUX SIBJICHMUIA;

O OBJIaICHHUEC (bYHI[aMCHTaJ'IBHBIMI/I IIOHATUAMHU, 3aKOHAMH U TCOPUAMU (1)I/I3I/IKI/I, a
TAaKXXC MCTOJaMH (I)I/ISI/I‘ICCKOFO HUCCIICIOBAaHUA,

O OBJIAJICHUC IIPHEMaMHM M METOAAMHU PEIICHHUS THUIOBBIX 3a1a4 M3 Pa3IMYHbIX
obnacreli (HpU3HKWY;

] (bopMHpOBaHKE HABBIKOB MPOBEACHHS (PU3UYCCKOTO IKCIICPHUMEHTA,;

D YMCHI/U[ BBIICINTH KOHerTHOG (1)I/I3I/I‘~I€CKOG COI[ep)KaHI/IC B HpI/IKJ'IaIIHI)IX

3ajjauax OyayIien AesTeNbHOCTH.
2. Ilnanupyemble pe3yJibTaThl 00y4eHHs
B pesynbrare 0CBOCHUS AUCHUILTUHBI Y CTYICHTA JOIDKHBI OBITH CPOPMUPOBAHBI

3HaHI/Iﬂ, npnoﬁpeTaeMme B X0J€ 0CBOCHUSA TUCHUIIINHBI

Ne 3Hanus
n/n 3
1. (dbyHIaMeHTaJIbHBIE 3aKOHBI TPUPO/IbI, OCHOBHBIC (PU3NYECKUE 3aKOHBI U X CMBICTT
2. OCHOBHBIE (DU3UYECKHE BETUYNHBI U (PU3UYECKHE KOHCTAHTHI, UX ONPEACIICHUE, CMBICII,
CIOCOOBI M €TMHUIIBI UX U3MEPEHUS
3. METO/IbI PEIIEHUS TEOPETHUECKUX U IKCIIEPUMEHTAIBHBIX 3a7a4
4, Ha3HAYeHHUE U MIPUHIIMUIIBI IEHCTBUS BOKHEUIINX PU3NIECKUX TPUOOPOB

YMeHI/ISI, npnoﬁpeTaeMLIe B X0/1¢ 0CBOCHUA NUCHUIIJINHBI

Ne n/m YMenus

1. BBIBJIATH (DU3MUECKYIO0 CYIIHOCTh Npo0JieM, BO3HUKAIOIIMX B Xojae Oynymen
po¢eCCUOHATBHON IEATETLHOCTH

2. 3aIMUCbIBATbL OCHOBHBIC 3aKOHbI U YPABHCHUS IJIA (I)I/I3I/I‘-ICCKI/IX BCJIMYHH B CUCTEME C U
NpUMCHATL HUX JIA PCHICHUA 3aJdad TCEOPCTHYCCKOr0, SKCICPUMCHTAJIBHOTO U
MPUKIIAAHOT'O XapaKTepa

3. paboTath ¢ nmpubopaMu U 000PYyI0BAaHUEM COBPEMEHHOMN (hU3UIECKOI JTabopaTopuu

4. UCIONIb30BaTh  pPa3IMYHblE METOAMKH (PH3UYECKHX W3MEpeHuid u 00paboTku
AKCIIEPUMEHTATBHBIX TaHHBIX

5. HUCITIOJB30BATH METOAbI AaZICKBATHOT'O (1)I/I3I/I‘-ICCKOFO n MaATEMATHUYCCKOT' O

MOACIIMPOBAHUSA, a TAKXKE MPUMCHATH MCTOIBI @HSHKO-M&TCM&TI/I‘-IGCKOFO aHalIn3a K
PEIICHUIO KOHKPETHBIX €CTCCTBEHHOHAYUYHBIX U TEXHUYCCKUX HpO6HeM

6. OOBSICHSITH OCHOBHBIC HAOIIOJaeMbIe IPUPOJIHBIE U TEXHOTCHHBIE SIBICHUS U YP(PEKTHI
¢ mo3unuii QyHIaMEHTATbHBIX (PHU3UIECKUX B3aMMOCHCTBHIA




HaBrbiku, npuodperaemMblie B X0/1¢ 0CBOCHUS TUCHUILIHHBI

lij‘:’l Hasbiku

1. MPUMEHEHUSI OCHOBHBIX METOJIOB M MOJYYEHHBIX Oa30BbIX 3HAHUM Ui peUIeHHs
MPUKJIAIHBIX 3324

2. 00BbsCHEHHS HAOII01aeMbIX (PU3UYECKUX SIBICHUH M 3aKOHOMEPHOCTEH

3. paboTbl C OCHOBHBIMH (DU3MUYECKUMHU MPUOOpPaMHU, BBIMOIHEHUS (HU3NIECKUX
HKCIEPUMEHTOB U OLICHUBAHMS UX PE3yIHTATOB

4. (Gbu3MYeCKOT0 MOAENUPOBAHUS JJIsl pEHICHHUs NPUKIATHBIX 3a7ad B Oyayuiei
npodeccrnoHalbHO e TEeNbHOCTH

KOMHeTeHIII/II/I, npnoﬁpeTaeMble B X0/1€ OCBOCHHUA TUCHHUIIIMHDBI

KoMnerennun HNupnkatopsl 3Hanus Ymenust HaBbikn
OIIK-1 Cnocoben | OIIK-1.1 3HaTh: OCHOBBI MATEMATHKH, 1-4 1,2 2
[IPUMEHATD (I)I/ISI/IKI/I, BBIUMCIINTEIIFHON TEXHUKU U
€CTeCTBEHHOHAy4HbIe 1 | [TPOrPaMMUPOBAHNA
OGLLEHHKEHEPHBIE OIIK-1.2 YMeTh: pewiaTth 3,4 1-6 1,4
3HAHM, MeTopl | CTAHARPTHBIE pohecCHoHaTbHBIE

3a7a4u c MPUMEHEHUEM
MaTEMATUYECKOI O

€CTECTBEHHOHAYYHBIX u o0mre-
aHaian3a u .

WHXXEHEPHBIX  3HAHUH, METO/IOB
MOACNPOBAHIA, MaTeMaTU4eCKOro aHanIM3a u
TEOPETUYECKOT'O YU | \onenupoBaHus
9KCIICPUMEHTAIBHOTO OIIK-1.3 Brnazners: HaBBIKAMU 3,4 15 1-4
HCCJICIOBAHMA B | Teoperudeckoro u
HpO(l)GCCHOHaJIBHOﬁ SKCIICPUMCHTAJIBHOI'O  MCCIICIO0BaHUS
JIESITETbHOCTH. 00BEKTOB npodecCHOHATEHON

JIeATeTTLHOCTH

3. MecTo qucuminHbl B cTpykrype OOII:

JluctmmimHa OTHOCUTCS K oOs3arenbHOM bactu brioka 1

«ducuummuael  (MOIYIIN)».

Hucnurnnuna uzydaercst Ha 1 Kypce Bo 2 ceMecTpe U Ha 2 Kypce B 3 ceMecTpe.

I/I?,quHI/Ie JUCHUIIIINHBI 6a3I/Ipy€TC$[ Ha 3HAaHUAX, YMCHHAX W HaABBIKAX, IMOJYYCHHBIX IIPU
W3Yy4YeHUHU JUCIUIUINH: ¢usnka (cpennee (moyiHoe) odiiee oOpa3oBaHue).

[TepeueHs nociaenyOMMUX AUCUUIIINH (MOIyEl), Ui KOTOPBIX HEOOXOAUMBI 3HAHUS, YMEHUS
Y HaBBIKH, POpMHUpYEMbIE TaHHON y4eOHOW TUCIUIUIMHON (MOoaylieM): DIeKTPOTEXHUKA.

4. CTpyKTYypa M cojiepKaHue 1 CHHIJIMHbI
4.1. CTpyKTYypa IMCHUIIIHHBI

g -| £ | Pacnpenenenne TpygoeMKkocTH

Ne Pa3znen nucuunIuHbI. = & 2| pa3snena (B yacax) no Buaam
. =l = . Copep:xanue

n/ | ®opmMa NpoMe:KyTO4YHO aTTecTanuu| o 3| 2 yueOHoi paGoThI .

5 < CaMOCTONTENLHOI PaGoThI
n (o cemecrpam) g & KOHTaKTHasi CPC

ak | np | mab | KUA

1 2 3 4 5 6 7 8 9 10




1 [11. B8], [8]
ITonroroBka k 3aIiuTe
®uU3nYeCcKue OCHOBBI MEXaHHUKH. :
102! 2 120 8 12 29 71ab0paTOpHBIX PadoT;
Koiebanust 1 BOJIHBI TO/IrOTOBKA K MPAKTHYECKUM
3QHATHSIM; IOArOTOBKA K
KoJutokBuymy Nel
2. (11, 31.[8]
OCHOBBI MOJIEKYJISIPHOM HMoaroToeka K samrre
yp 58 2 4 4 4 28 71ab0paTOPHBIX PadoT;
(GU3UKY U TEPMOIUHAMHKHI
[OJI'OTOBKA K IPAKTUYECKUM
3QHATUIM
3. [1-3], [3]
DJIEKTPUYECTBO 54 | 2 | 6 | 4 - 28 [MoaroToBka K
[PaKTHIECKUM 3aHSITHIM
4. [1-3]
3auer 2 2 |- |- - 0,3 | 1,7 |3a4er npoBOAUTCS B YCTHOU
(dbopme o OuteTam
5.
Hroro 3a 2 cemectp: 144 | 2 |32 |16 |16 |03 | 797
6. [1-3], [3]
[ToAroTOBKA K 3aIuTe
DJIEKTPOMArHETHU3M 40 |3 |6 |6 8 16 11ab0pPaTOPHOM PabOTHI;
[I0JITOTOBKA K IPAKTUYECKUM
3QHSTHAM
7. [1-3], [3]
IMoaroToBKa K 3aImute
DJIEKTPOMArHUTHBIE KOJIEOAHUs U 36 3 4 4 8 12 J1abopaTopHON paboThI;
BOJIHBI MOJATOTOBKA K MPAaKTHYECKUM
3aHSTHAM; [IOJTOTOBKA K
KOJUIOKBUYMY Ne2
8. |Onruka. KBanTOoBas npupona (11, [4]. [5]
3Ty dCHIS 40 3 |10 |10 8 12 TToaroroBka k
MMPaKTUYCCKUM 3aHATHUAM
9. [DneMeHThI KBAHTOBOW (DU3UKH [1], [4], [5]
ATOMOB, MOJIEKYJ ¥ TBepasIx Te | 36 | 3 |8 | 8 | 4 12 Tlogrorosia
[PAKTUIECKUM 3aHSITHAM
10. DnemeHTHI (HU3UKU ATOMHOTO (11, [4]. [5]
s71pa U DJIEMEHTAPHBIX YaCTULL 26 |3 |4 14 |4 12 [5] Tloxrotoska k
[PAKTUIECKUM 3aHSATHAM
11. [1-4]
DK3aMeH 36 |3 0,4 35,6 3K33N£6H TIPOBOAHTCA B
yCTHOI (hopMe 1o Oue-
Tam
12. Mroro 3a 3 cemecTp 180 32 |16 |32 |04 99,6
13. Bcero 324 P23 |64 |32 |48 |0,7 |179,3
4.2. CopeprxaHue pa3iesoB Kypca
N p Konasl ®opma
) ased KOMNETEHUMM M | 3yanusa | YMmenusi | HaBblku TEKYLIETo
n/n AHCIHITHHB] HHINKATOPOB KOHTPOJISI
1 ®dusnueckre ocHOBEI Mexanuku.| OIIK-1.1,1.2,1.3 1-5 1-6 1-4 3amura
mabopaTOPHBIX
pabor




Mexannueckue KojaeOanus u
BOJIHBI

OIIK-1.1,1.2,1.3

1,2,3,5

1,2,56

1,2,4

Pabora Ha
MPAKTUICCKUX
3aHs-

THSX:
(hpoHTaTHHBII
OIpocC 1O
PEIICHHIO
JIOMAIITHAX 33/1a4Y.

OIIK-1.1

Komnoxsuym Nel

OCHOBBI MOJICKYJISIDHOH (pHU3UKH
U TePMOIMHAMUKH

OIIK-1.1,1.2,1.3

3amura
nmabopaToOpHOA
paboThI

OIIK-1.1,1.2,1.3

1,2,3,5

Pabora Ha
MPaKTUYECKUX
3aHs-

THAX:
(hpoHTaTHHBII
OIIpocC Mo
pELICHUIO
JOMAIIIHUX 33/1a4.

DNEeKTPUIECTBO

OIIK-1.1,1.2,1.3

1,2,3,5

1,2,56

1,2,4

Pabora Ha
MPaKTHYECKUX
3aHs-

THSAX:
(poHTaATBHBIH
OTpocC 1O
PELICHUIO
JMOMAIITHUX 3a/1a4.

OJIEeKTpOMarHeTu3M

OIIK-1.1,1.2,1.3

3amura
1ab0paTOPHBIX
paboT

OIlK-1.1,1.2,1.3

1,2,3,5

1,2,56

1,2,4

Pabora Ha
MPaKTHYECKUX
3aHsi-

THSIX:
(hpoHTaTHHBII
OIIpOC 110
PEeLICHUIO
JOMAIIIHUX 33/1a4.

DneKTpOMarHuTHbIE KoJeOaHus
U BOJIHBI

OIlK-1.1,1.2,1.3

3amura
mab0paTOPHBIX
pabot

OIIK-1.1,1.2,1.3

1,2,3,5

1,2,56

1,2,4

Pabora Ha
NPaKTUYECKUX
3aHs-

THSIX:
(poHTaTBHBIN
OIIpocC 10
PeLICHUIO
JIOMAIITHHX 337a4.

OIIK-1.1

Komnoxsuym Ne2

Ornruka. KBantoBast npupona
H3ITyYEHUs

OIIK-1.1,1.2,1.3

1,2,56

1,2,4

Pabora Ha
MPaKTHYECKUX
3aHsi-

THSIX:
(poHTaTBHBIN
OIIpocC 10
PeLICHUIO
JIOMAIITHKX 3a71a4.




7 OIIK-1.1,12,13 | 1,2,3,5 | 1,2,5,6 1,2,4 Pabora Ha
MPAKTUYECKUX
OeMeHTHl KBaHTOBOW (PH3MKH gaHﬂj
aTOMOB, MOJIEKYJ U TBEPABIX q)pO:;I:;HHﬁ
en oImpoc Ho
PEIIeHHIO
JIOMAIIHHX 3a7ad.
8 Onementsl ¢wm3uku aromuoro| OIIK-1.1,12,13 | 1,2,3,5 | 1,2,5,6 1,2,4 Pabora Ha
SApa U 3JIEMEHTapHBIX YaCTHI] MPaKTHYECKUX
3aHs-
THSX:
(poHTaNBHBIH
oImpoc Ho
PELICHUIO
JIOMAIIHHX 3a7ad.
4.3. HaumeHOBaHUE TeM JIEKIUIA, UX COJep:KaHue U 00beM B yacax
Ne Ne Pa3zpena . TpyaoemkocTb
W | amenumnmL: HaumeHnoBaHue Jexkuuii (uac)
Tpaekropus, JyIMHA TyTH, BEKTOp nepemenieHus. CkopocTs. Y CKopeHHe U 2
1. 1 €ro COCTaBJIAIONINE. YTIIOBas CKOPOCTh U yriioBoe yckopeHue. [lepsblii 3akoH
Hrrotona. Macca. Cuna. Bropoii 3akoH HbtoToHa.
2 1 Tperwnii 3akoH Herotona. Cuitbl TpeHUs. 3aKOH COXpaHEHUs UMITyJbca. LlenTp 2
' Macc. YpaBHEHHUE IBIKCHUS Tella TEPEMEHHOH MacChl
OHeprus, padota, MoutHOCTs. KnHeTHUECKAs M TOTCHIMATIbHAS SHEPTUH. 2
3. 1 3akoH coxpaHeHHs 3Hepruu. I’ paduaeckom npeacraBieHne SHEPTUH. Y Iap
abCOJIIOTHO YIIPYTHUX U HEYNPYTHUX Tell.
4 Mowment nnepuuu. Kunernueckas 3Heprus BpaiieHus. MOMEHT CUIIBL. 2
' ! YpaBHeHHE JUHAMUKH BPAIIaTEILHOTO ABMXKCHHS TBEPJOTO Teja.
5 1 MoOMEHT UMITyJIbCa U 3aKOH ero coxpaHeHus. CBoboxHbIe och. ['mpockom. 2
' Jedopmaruu TBEpIOTO TENa.
3akonsl Keriepa. 3akoH BceMUpHOTo TAroreHust.Cuiia TsHKECTH U Bec. 2
Hesecomocts. [one TaroTenus u To HanpspKeHHOCTh. PaboTa B mose
6. 1 Tarotenus. [loteHman nosns taroteHusi. KocMuyaeckne CKOpOCTH.
HeuneprmansHbie cucteMsl orcuyera. CHUIIbl HHEPLIHU.
JlaBieHue B )KUIKOCTH U ra3e. Y paBHEHHE HEPa3pHIBHOCTH. Y paBHEHHUE 2
7 1 BepHynnu u cneacTBus U3 Hero. BsA3kocTs (BHyTpeHHEE TpeHHE).
JlamuHapHBIN U TypOyIEHTHBIN PEXKUMBI T€USHUS )KUIKOCTEH. MeTOIbI
OIIpeAeIeHNs BA3KOCTH. J{BIKEHHE Tel B )KUAKOCTSX U ra3ax.
IIpeobpazoanus ["anuiest. MexaHMueCKUN TPUHITATT 2
8. 1 otHocutensHocTU.[locTynaTe! crienuanbHON (YacTHOW) TEOpHU
otHOcuTenbHOCTH. [IpeoOpaszoBanus Jlopenna. Cnencraus u3
npeoOpa3oBanuii Jlopenna. MaTepsan mexay coObTiaMU. OCHOBHOW 3aKOH
PENATUBUCTCKOM JTUHAMUKU MAaTE€PUANBHON TOUKHU. 3aKOH B3aUMOCBS3U MACCHI
1 DHEPTHUH.
I'apmonnueckue KojaedaHns U UX XapaKTepPUCTHKN. MeXaHn4ecKHe 2
rapMoHH4YecKue Kojebanms. I'apMoHmuecKuit ocuumsTop. IIpy>KuHHBIH,
¢u3ndecknii ¥ MaTeMaTHIeCKuil MasTHUKH. ClI0KeHHEe TapMOHUIECKUX
KoJieOaHWH OJIHOTO HANPaBJICHUS M OJJMHAKOBOH 4acToThl. buenns. Cioxenne
9. 1 B3aMMHO NePIICHANKYISAPHBIX Konebanuil. nddepennuansHoe ypaBHeHHE
CBOOOTHBIX 3aTyXaIOIMNX KOJIEOaHUH U ero pemeHne. ABTOKoIeOaHus.
HuddepernnansHoe ypaBHEHNE BRIHYXICHHBIX KOJIEOaHNUH U €ro pemeHne.
AmmuinTyza 1 ¢a3a BEIHYKIESHHBIX Kosebanuii. PesoHaHc.




10.

Bomnnossle nporeccol. [IpoosibHbIE U NONIEPEYHbIE BOJIHBI. Y paBHEHUE
Oerymeii BosHbL. Da3zoBas CKOpocTh. BomHoBOE ypaBHeHue. [TpuHIHIT
cynepro3unuu. I'pymnmosast ckopocts. MaTepdepenius o, Ctosune
BOJIHBL. 3BYKOBBIC BOJTHBL D dekt Jlomiepe B aKyCTHKE.

11.

CratucTuuecKui ¥ TEpPMOANHAMUYECKHH MeTObI. OTIBITHBIE 3aKOHBI
ueanabHOro rasa. YpasHenue Knaneiipona — MenneneeBa. OCHOBHOe
ypaBHEHHE MOJEKYISIPHO-KHHETUYECKON TEOPUH UIECaTIbHBIX I'a30B. 3aKOH
MakcBenia o pacpeeIeHAH MOJIEKYIT HICaIbHOTO Ta3a 10 CKOPOCTSIM H
SHEPrHUsIM TEIUIOBOTO ABMKEHUs. bapomeTpuueckas Gpopmyna.
Pacnpenenenue bonbimana.

12.

Yucno creneHei cBOOOABI MOJIEKYJIBI. 3aKOH PABHOMEPHOT'O PACIIPEACICHUS
SHEPrHH 10 CTEeNeHsIM CBOOOIbI MoJjieKyJ. [TlepBoe Hauano TepMoMHAMUKY.
Pabora raza npu u3menenun ero oobema. Terutoemkocts. [IpiuMeHenue
MIepBOro Hayajla TEPMOJUHAMUKH K H30TIponeccaM. AnnadaTHIecKui
nporecc. [Tomutponasnii nporecc. Kpyrosoit nmporece (mmkit). O6paTuMeie U
HeoOpaTUMbIE IPOLIECCHl. DHTPOIINS, €€ CTATUCTUUECKOE TOJIKOBAHHE H CBSI3b
C TEPMOJMHAMHYECKON BEPOATHOCTHIO. BTOpoe Havano TepMOIMHAMHKY.
TerutoBbIe IBUTATENN U XONOAMIbHbIE MauHbL. [{uxn KapHo u ero x.m.x. ams
UJIeabHOrO rasa.

13.

Curnbl ¥ NOTHIMATbHAS DHEPTUSA MEKMOIEKYISIPHOIO B3aUMOJEUCTBUSL.
VYpasuenue Ban-nep-Baansca. M3otepmsbl Ban-aep-Baanbca u ux
aHanmu3.BHyTpeHH: SHeprus peanbHoro ra3a. Dddexr xoyms — TomcoHa.
Cxmxenne razoB. CBoiicTBa xuakocteld. [loBepXHOCTHOE HATsHKEHUE.
CMmaunBanue. J[aBneHue No4 HCKPUBIECHHON MOBEPXHOCTBIO KHUIKOCTH.
Kanunnsipusie snenust. TBepapie Tena. MOHO- U MOJMKPUCTAILIIBL. THIIBI
KPHUCTAJUIMYECKHX TBEPAbIX Tel. JledekTsl B kpucraiax. TemoeMKocTb
TBEpIbIX Tel. McnapeHne, cyOonuManys, IUIaBIeHHE U KPUCTAJUTU3aIHs.
Amopduble Tena. Pazossie nepexonst [ u I1 poga. Jlnarpamma cocTosiHUS.
TpoiiHas Touka.

14.

3aKoH coXpaHEeHUs dIEKTPUUECKOro 3apsaa. 3akoH KysoHa.
OnekTpocrarndeckoe noje. Harmps»keHHOCTh 3JIeKTpOCTaTHIECKOTO TOJIS.
[IpuHnyn cyneprno3suuuy 3JaeKTpocTaTuuecKkux nosueil. Ilose qumnoss.
Teopema ["aycca i 371€KTPOCTATUYECKOTO 101 B BakyyMe. IIpuMeHnenue
TeopeMbl ['aycca K pacueTy HEKOTOPBIX 3JIEKTPOCTATHIECKUX TIOJICH B
BakyyMme. LlupKynsiiys BeKTopa HalpspKeHHOCTH AIIEKTPOCTATHYECKOTO TOJIS.
[MoTeHIMan AIEKTPOCTATUUECKOTO M0oJIst. HanpskeHHOCTh Kak rpaIneHT
IMOTCHIMAJIA. :')KBI/IHOTeHL[I/IaHI)HI)Ie TMOBEPXHOCTH. Brrunciaenue Pa3HOCTHU
MIOTEHINAJIOB 110 HaNPsDKeHHOCTH Nouts. Tunsl quanextpukos. [Tonspusanms
Ju3IIeKTpUKOB. [lonsipu3oBanHOCTb. HanpspkeHHOCTH 10U B IUBJIEKTPUKE.
Onextpuueckoe cmenierne. Teopeme ["aycca ATt 31€KTPOCTATUIECKOTO TOJIS
B AMDJICKTPHKE. Y CIIOBHS HA TPAHUILIE Pa3/iena IBYX JHAIEKTPUUECKUX CPEel.
CerneroanekTpuku. [IpoBOAHUKY B 37I€KTPOCTATHIECKOM TIOJIE.

OnekTpuyueckas eMKOCTb YeANHEHHOTO NMPOBOAHNKA. KOHIEHCaTOPHI.
OHeprus CUCTEMBI 3aps/I0B, YEAUHEHHOTO MPOBOJHUKA U KOHJEHCATOPA.
OHeprus MeKTPOCTATHIECKOTO OIS,

15.

DNEKTPUUECKUN TOK, CHUJIa U IUIOTHOCTh Toka. CTOPOHHUE CUIIBI.
DNeKTPOABMKYIIAs cuiia ¥ Hanpspkerne. 3akoH Oma. ConpoTuBieHUE
MPOBOIHUKOB. PaboTa u MomHOCTh ToKa. 3akoH Jxoyns — JleHna. 3akoH
Owma [yt HeogHOpOIHOTO y4yacTka renw. [Ipasmina Kupxroda mis
pa3BETBIICHHBIX LIETICH.

16.

DneMeHTapHas KJIacCHUecKas TeOpHs AJIEKTPOIPOBOIHOCTA METAILJIOB.
BrIBOJ] OCHOBHBIX 3aKOHOB AJIEKTPUUYECKOTO TOKA B KJIACCHUECKON TEOpHUH
AIIEKTPOIPOBOIHOCTH METaUTIOB. PaboTa BBIX0/1a 3JIESKTPOHOB U3 METaJlIA.

DMHCCHUOHHEIE SBJICHUS M UX MMpUMEHCHUEC.




17.

MarsuTHOe nose u ero xapakrepuctuku. 3akoH buo — Casapa — Jlannaca u
€ro NpUMEHEeHHe K PacyeTy MarHUTHOT'O MoJis. 3aKOH AmIepa.
BsaumopelicTBue napannenbHbIX TOKOB. MarHuTHast ocTossHHas. EquHuIb!
MarHUTHOM MHAYKLIWH W HANIPSHKEHHOCTH MAarHUTHOTO MO, MarauTHoe nose
JIBIDKYILErocs 3apsaa. JleficTBue MarHUTHOTO MOJISl Ha ABWXKYIIUNCS 3apsl.
JIBr>keHue 3apsDKEHHBIX YaCTHUI] B MATHUTHOM T0JIE. Y CKOPUTETTH
3apspkeHHBIX gacTull. Dddekt Xomma. Hupkymanus Bextopa B MarauTHOTO
HOoJIsl B BaKyyMe. MarHuTHBIE MOJIS CONeHOoM1a B Topouaa. IToTok BekTopa
MmarHuTHo# nunykuuu. Teopema "aycca s nonst B. Pabora o
HNEPEMEILEHHIO TPOBOIHUKA M KOHTYpa C TOKOM B MArHUTHOM TOJIE.

18.

SIBnenue >nexTpoMarHUTHON MHAYKIMH (onbITh Dapanes). 3akoH Papazes u
€ro BBIBOJ U3 3aKOHA COXpPaHEHHs SHEPruH. BpamieHne paMku B MarHUTHOM
mone. Buxpeseie Tokum (Tokm Dyko). VHAYKTHBHOCTH  KOHTYpa.
Camounaykuus. Toku NpH pa3MbBIKAHUM M 3aMbIKaHMM Lenu. B3anmHas
nnaykuus. TpanchopmaTopbl. DHEPrys MArHUTHOTO HOJIS.

19.

MarHuTHble MOMEHTBI 3JEKTPOHOB M aroMoB. Jlma- M IapaMarHeTH3M.
HamaranmueHHocTs. MarnutHoe Moje B BEIIECTBE. YCIOBHS Ha TpaHUIIE
paszmena aByx MarHeTHkoB. deppomarHeTMkHm M HX cBoicTBa. Ilpmpona
(dheppoMaraeTusma.

BuxpeBoe anekrpudeckoe none. Tok cmelieHus. YpaBHeHUsT Makcsema 1Jis
QJICKTPOMArHuTHOI'O ITOJIA.

20.

CBo60iHBIE TApMOHIUECKHUE KoleOaHUs B KoJIeOaTeIbHOM KOHTYpe.
JuddepennnanbHoe ypaBHEHHE CBOOOTHBIX 3aTyXaIOLIHX
3JIEKTPOMAarHUTHBIX KoJiebaHuii u ero pemenue. nddepennuanpaoe
YpaBHEHHE BBIHYKJCHHBIX AJICKTPOMAarHUTHBIX KOJIEOAHUH 1 €ro peleHue.
IlepemeHHBIN TOK.

21.

Pe3onanc HampspxeHu. Pe3oHanc TokoB. MOIIHOCTE, BbIENsIeMas B LIETIH
MEPEMEHHOT0 TOKa. DKCIIEPUMEHTAIbHOE MOJIyUeHHE IEKTPOMAarHUTHBIX
BoJH. JnddepennmansHoe ypaBHEHUE IIEKTPOMArHUTHOM BOJTHBI. DHEPTust
3JIEKTPOMArHUTHBIX BOJH. VIMITYJIbC 371€KTPOMAarHUTHOTO Toutsl. Mzmydenue
qunond. [IppuMeHeHue 31eKTpOMarHUTHBIX BOJIH.

22.

PasBurtue npencrasnenuii o npupoje ceeta. KorepeHTHOCTh 1
MOHOXPOMaTHYHOCTh CBETOBBIX BOJIH. VIHTEepdepeHuus ceeta. MeTo bl
HaOmoaenus narepdepeHnnu cera. MuTepdepeHiys cBera B TOHKHX
wieHkax. [IpumeHeHne naTepdepeHrn cBeTa.

23.

ITpunuun I'toiirenca — @penenst. Meron 308 @penens. [psmonuneiinoe
pacnpocTtpaHeHnue certa. JJudpakus OpeHenst Ha KPyTiIoM OTBEPCTHH U
mucke. {udpaxmus @payarodepa Ha oxHoi menn. Judpakus
Opaynrogepa Ha TUPPaKIMOHHON pelIeTKe.

24.

ITpocrpancTBenHast pemerka. Paccesaue cBeta. JJudpaxuns na
MPOCTpaHCTBEHHOH pemreTke. @opmyna Bymeda — Bparros. Pa3pemaromas
CIIOCOOHOCTH ONTHYECKHUX MPHUOOPOB.

Jucnepcus cBera. DIIeKTpOHHAs TEOPHsI AUCIIEpCHH cBeTa. [lormomenue
(abcopbums) ceeta. ekt Jomnepa. M3mydenne BasmioBa — YepeHkoBa.

25.

EcrecTBennsiii u HOJ'IS[pPBOBaHHI;Iﬁ CBCT. HOJ’IHPI/ISaL{I/IH CBETa MIpU OTPAKCHUU
U MPEJIOMJICHUUN Ha I'PpaHULEC ABYX JUIJIICKTPUKOB. I[BOI\/‘IHOC

nydenpenoMiuenre. Ommoka! 3akiaaka He onpenenena. [lonapusanvoHHsle
MPU3MBI U TOJSIPOUIBI. AHANN3 NOJSIPU30BAHHOTO CBETA.

TennoBoe n3nmydeHne 1 ero xapakrepucTuku. 3akoH Kupxroda. 3akoHb
Credpana — bonprmana u cmemenust Buna. @opmyinst Paness — Jlxunca
IInanka.

26.

Bunas! porosnexrpudeckoro ¢ dexra. 3akoHsI BHEITHETo hoTodddexra.
VYpaBHeHue DifHIuTeiHA U1 BHENIHETO (hoTodhdeKTa. DKCepuMEHTAIEHOE
MOATBEPXK/ICHNE KBAHTOBBIX CBOUCTB cBeTa. [Ipumenenne poroaddexra.
Macca n umnyisc ¢porona. JlaBinenue ceera. Ddpdexr Komnrona u ero
JJIeMeHTapHas Teopus. EAMHCTBO KOPIYCKYIISIPHBIX U BOJHOBBIX CBOWCTB
JJIEKTPOMArHUTHOTO M3JTy4EHHS.




27.

JluneituaTeiil criekTp aroma Bojpopoja. Iloctynatel bopa. Onbitel @paHka u 2
I'epna. Cniextp aroma Bogopoaa o bopy.

28.

KopnyckynsipHO-BOJHOBOM qyanu3M CBOUCTB BeliecTBa. HexoTopsie 2
cBoiicTBa BosH aa bpoiimsa. CooTHOIIEHNE HeonpeneneHHocTel. BoaHoBas
¢byHKUMA U ee craTucTraeckui cMmpici. O6mee ypasaenue Llpenunrepa.
VYpasuenue lllpenunrepa 1uist cTalluOHAPHBIX COCTOSIHUM. [IprHImn
MIPUYMHHOCTU B KBUHTOBOH MeXaHHKe. J[BrkeHHe CBOOOJHOMN YaCTHUIIBL.
Yactuue B 0HOMEPHOU NPAMOYTOJIbHON «IIOTEHIIUAIBHOM sIME» C
0ECKOHEYHO BBICOKUMH «CTEHKaMm». [IpOX0KIeHHE YaCTHIBI CKBO3b
MOTeHUMaNbHBIN Oapbep. TyHHeabHbIN 3¢ dexT. JIMHEeHHbI rapMOHNYECKHUH
OCLWIIATOP B KBAHTOBOW MEXaHUKE.

29.

ATOM BOJIOpOJa B KBaHTOBOH MexaHuke. 1s-CocTosiHUe 3JIEKTpOHA B aTOMe 2
Bozopoxa. CrimH anekTpoHa. CnrmHOBOE KBaHTOBOE umcio. [IpuHnmn
HEpa3IMIUMOCTH TOKAECTBEHHBIX YacTull. @epMuoHs! 1 6030HbI. [IpuHINT
[Taynu. Pacnipenenenue 31eKTpOHOB B aTOMe 1O cocTosHUAM. [lepuoanueckas
cucTema 31eMeHTOB MenneneeBa. PEeHTreHOBCKHUE cieKTphl. MOJIEKybL:
XMMHUYECKHE CBS3H, TOHATHE 00 YHEPIreTHUECKUX YPOBHAX. MOJEKyIspHbIE
crexTpbl. KomOuHanmonHoe paccesHue csera. [lornomenune. CioHTaHHOE U
BBIHY>KJIEHHOE U3Iy4yeHus. ONTHYeCKUe KBAHTOBBIC TeHEPATOPHI (J1a3ephl).

30.

KsanToBas cratuctuka. ®azoBoe npoctpaHcTBO. OYHKIMS pacipeiesieHus!. 2
ITonsiTHe 0 KkBaHTOBOIM cTaTUcTHKEe bo3e — DiHmTelina 1 ®epmu — J{upaka.
BrIpokaeHHBIHN 37IEKTPOHHBIN ra3 B MeTaju1ax. [IoHATHE O KBaHTOBOH Teopuu
TertoeMKocTH. @OHOHBI. BEIBOIBI KBAHTOBOI TEOPHH AJIEKTPOIPOBOJHOCTH
MeTauioB. CeepxmnpoBoauMocTs. [lorstue 06 addekre [Ixo3edcoHa.
ITonsTHe 0 30HHOM TEOpPUU TBEPABIX Te1. MeTallbl, AUIIEKTPUKU U
TTOITYTIPOBOTHUKH TI0 30HHOH Teopuu. CoOCTBEHHAS IPOBOJNMOCTD
MTOIYTIPOBOTHUKOB. [IpuMecHast IPOBOAMMOCTD TOTYIPOBOTHHKOB.
DOTONPOBOAUMOCTD MOJIYIPOBOJAHUKOB. JIFOMUHECIICHIINS TBEPABIX TEI.
KoHTakT ABYX METaJUIOB 110 30HHOW TeOpHHU. TEepPMOIIICKTPUIECKUE SBICHHUS U
WX MpUMeHeHHE. BrImpsMieHrne Ha KOHTAKTE METaJI — IMOIYIIPOBOTHUK.
KOHTaKT 351eKTPOHHOTO U IBIPOYHOTO TIOTYTIPOBOTHUKOB (-
nnepexon).Omudka! 3akiaaka He onpenesena. [loynpoBoIHUKOBbIE
VOBl ¥ TPUOJIBI (TPAH3UCTOPHI).

31.

Pazmep, cocTas u 3apsi aTOMHOTO siipa. MaccoBoe U 3aps10BO€ YHCIIa. 2
HedexT macchl ¥ sHEprHst CBsI3U sapa. CHMH s[pa ¥ ero MarHUTHBII MOMEHT.
SAnepusie cuibl. Monenu siipa. PaguoakTuBHOE U3ITydeHHE U €TO BHIBI.
3aKoH paguoaKTUBHOTO pacnaja. IIpasuna cMeleHus. 3aKOHOMEPHOCTU
Opacnana. O0--Pacnan. Helitpuno. aMMa-u3ny4eHue 1 €ro CBOUCTBA.
PesonancHoe nornouienue O-usnyyenus (3dpdext Méccdayapa). Meropt
HaOJIOIEHHS ¥ PETHCTPALIMH PAJNOAKTUBHBIX M3TydyeHUH 1 yacTuil. Omuoka!
3aknaaka He onpeaeseHa. SaepHbIe peakMy U UX OCHOBHBIE THIIBI.

32.

TMosutpon. O*-Pacnan. DiexrponHbiii 3axBar. OTKpbITHE HEWTPOHA. SInepHble 2
peaxkuuu noj aerMcTereM HeMTpoHoB. Peakius nenenus sapa. Llennas
peakuus aenenus. Ilonsatue o saepHoi aHepreTuke. Peakuus cunresa
aToMHBIX siaep. [Ipobiema yrpaBisieMbIX TEPMOSICPHBIX PEAKITUIA.
Kocmuueckoe nznyuenne. MIoOHbI M UX CBOMCTBA. ME30HBI U X CBOMCTBA.
Turnbl B3auUMOIEUCTBUHN 3JIEMEHTAPHBIX YacTUIl. YacTHUIBI U aHTUYACTHUIIBI.
Tumeponsr. CTpaHHOCTH M YETHOCTB AJIEMEHTapHBIX yacTull. Kiaccudukanms
3JeMeHTapHbIX yacTuil. KBapku.

33.

Bcero
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4.4. HamMeHoBaHMe TeM NPAKTHYECKHUX 3aHATHH, UX COAePKaHUe H 00beM B Yacax

Ne
n/n

Ne paznena
JUCIHHILTHHBI

TpynoemMKkocTb

HaumenoBaHue npakTu4ecKkux pador (uac)

1.

1

Kunemaruka nocTynaTenbHOIO ABM)KEHUN 2




2. 1 JMHaMKKa mOCTYNAaTeIbHOTO JIBUKEHHS 2
3. 1 Pabora u HEprUsa. 3aKOHBI COXpaHEHHS 2
4, 1 BpamarensHoe nBmxkeHune. [IBUkeHNe TBEPIOTO Teaa 2
5. 2 MonexynspHO-KHHETHYECKAs TEOPHS UICaTbHBIX Ta30B 2
6. 2 OCHOBBI TEPMOJIUHAMUKHU 2
7. 3 OnexTpocTaTuKa 1
8. 3 OCHOBHBIE 3aKOHBI TOCTOSIHHOTO TOKa 1
9. 4 MarHuTHO€ 10JIe TIOCTOSTHHOTO TOKa 1
10. 4 Cuna Amnepa. Cuna JlopeHnma 2
11. 4 Pabora mepemenieHus] MPOBOAHMKA C TOKOM B MarHUTHOM IIOJIC. 2
OeKTpoMarauTHas HHAYKITUS.
12. 5 ONeKTpOMarHUTHBIE KOIEOAHUS 2
13. 6 Wnrepdepennns ceta 1
14. 6 Judpakius ceeta 1
15. 6 INonspuzanus ceera 1
16. 7 3aKOoHBI U3Ty4eHHUs a0COIIOTHO YepHoro Tena. Poroaddexr. 2
Addexr Komnrona
17. 7 BonHoBbIE CBOWCTBa MUKPOYACTHIL] 2
18. 7 [IpocTeiimue ciryyan JBUKEHUSI MUKPOYACTUL] 2
19. 8 3aKoH pajnOaKTUBHOIO pacnaja. 2
Bcero 32

4.5. HaumeHoBaH

ue TeM J1adopaTopHbIX padoT, UX coiep:kaHue U 00beM B Yacax

Ne Ne pazgena TpyaoemkocThb
o/ " HaumeHoBaHue 1a00paTOPHBIX padoT (uac)
1. 1 IIpoBepka OCHOBHOT'O 3aKOHA AMHAMMKH BpallaTeJIbHOTO IBUKEHUS 2
2. 1 N3yuyenue neuxeHust MasTHUKa MakcBeinia 4
3. 1 Omnpenenenne mokasaTesst aanadaThl BO3/yXa METOJIOM 4
Knemana/lesopma.
2 Komnoxsuym Nel 2
2 Onpenenenue  yIenbHOM TEIUIOEMKOCTH  METaJIJIOB 8
METOJIOM OXJIaXKJICHHS
6. 3 M3mepeHue 53IEKTPUYECKUX CONPOTUBICHUM € IIOMOLIBIO MOCTa 4
Yurcrona
7. 3 OnpeneneHre OTHOCUTENBHOMN TUAIEKTPUUYECKON MTPOHULAEMOCTH 4
MaTepHaIoB
8. 4 OmnpenerneHue yaeapHOTO 3apsaa IeKTpoHa METOJ0M MarHeTpoHa 4
9. 4 W3ydenue pe3oHaHca HaNpsKEHUI. 2
10. 5 W3ydenne nenu nepeMeHHOro Toka 2
11. 6 Komnoxsuym Ne2 2
12. 6 W3ydenue sBieHUS WHTEPOEpEHIMH CBETa B TOHKMX IUICHKaxX Ha 4
npuMepe konen HeroroHa.
13. 6 Wzyuaenne aenerns audpaxmnmm OpayHrodpepa Ha JupaKkInoHHON 2
pereTke.
14. 7 HccnenoBanue TeMnepaTypHOH 3aBUCIMOCTH COIIPOTHUBIICHUS 4
MeTaJula ¥ MOJTyNIPOBOJIHUKA.
Bcero 48

5. OueHo4YHbIe MaTepUaJbI 1JIsl TEKYLIEro KOHTPOJIS yCIeBAeMOCTH U MPOMEeKYTOYHOM

arrecralum 1mo JMCuuInJiInHe

st KOHTPOJIA pe3yabTaTOB OCBOEHUS TUCIUIIIIUHBI TPOBOASATCA :
— KOJUJIOKBUYMBI:

1. ®dusnyeckre OCHOBBI MEXaHUKH.




2. DIEKTPUYECTBO U MAarHeTH3M. DJIEKTPOMAarHUTHbIE KOJICOAHHS U BOJIHBI
— 3aIIUTHI JJAOOPATOPHBIX padoT;
— pa0oTa Ha MPaKTUYECKUX 3aHATUAX: (POHTAIBHBIN ONPOC 110 PEIICHUIO TOMAITHUX 3a/1a4;
— 3a4eT; — IK3aMeEH.
[Tpumeuanue: OneHOYHbIE MaTepHalbl (TUIIOBBIE BapUaHTHl TECTOB, KOHTPOJBHBIX paboT U
Jp.) TIPUBEICHBI B IPUIIOKEHUH K paboueil mporpaMmme aucuuIuinHbl. [Ipomexxyrounas arrectauus
10 UTOTaM OCBOCHUS TUCIUIUTUHBI — 3a4€T, SK3aMEH.

6. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 0O0ecneuyeHue TUCIMIIINHBI:

a) OcHoBHas JUTEpPaTypa

1. E. 1. ImutpueBa. ®usuka [ DnekTpoHHBIN pecypce] : yueoHoe mocodue / E. U. Jimutpuena.
— 2e u31. — DJEKTPOH. TeKCTOBbIe nanHble. — CaparoB: Aii [Iu Op Menua, 2019. — 143 ¢. —
978-54486-0445-4. — Pexxum nocryma: http://www.iprbookshop.ru/79822.html

2. C. . Ky3uenos. Kypc neknuit no ¢pusuke. dnekrpocratuka. [locTossHHBIN TOK.

OnektpoMarnetu3Mm. Konebanus u BosHbI [ DNEKTPOHHBIHN pecypc] : yuebHoe nocobue / C. .
Ky3zuenos, JI. . Cemkuna, K. M. Poro3un. — D1eKTpoH. TeKCTOBbIE JaHHbIe. — Tomck: ToMckuit
nonuTeXHuyeckui ynusepcurert, 2016. — 290 ¢. — 978-5-4387-0562-8. — Pexxum nocryna:
http://www.iprbookshop.ru/55192.htmi

0) lonoJiHUTe/ILHASA JIUTEPATYypa

3. . W. TameikoBa-bymkeBnd. @usuka. Yacts 1. Mexanuka. MomnekynsipHas pu3uka u
TEPMOJMHAMUKA. DIEKTPUUECTBO U MarHeTU3M [ DNEeKTpOHHBIN pecypc] : yuebnuk / 1. U.
TambsikoBabynikeBry. — DIIEKTPOH. TEKCTOBBIE JaHHbIE. — MuHCK: Boinniimas mxomna, 2014. —
304 c. — 978-985-06-2505-2. — Pexxum gocryma: http://www.iprbookshop.ru/35562.htmi

4. N. N. TamneikoBa-bymkesny. @usuka. Yacts 2. Ontuka. KBantoBas ¢puszuka. Ctpoenue u
¢du3nueckre cBOMCTBA BellecTBa [DneKTpoHHbIH pecypce] : yuebnuk / M. U. TanuisikoBa-
BymikeBn4. — DNEKTPOH. TEKCTOBBIE TaHHbIE. — MuHCK: Boimsitmas mkomna, 2014. — 232 ¢. —
978-985-062506-9. — Pexxum nocryma: http://www.iprbookshop.ru/35563.html

5. [Muckapéra T.U. CoopHuK 3a1a4 1o obmeMy Kypcy pusuku [I1eKTpoHHBIN pecypce] :
yuebHoe nocooue / T.U. [Tuckapépa, A.A. Hakak. — DIeKTpOH. TeKCTOBbIE JaHHbIe. — OpeHOypr:
Openbyprckuii rocynapctBenHsiit yausepeurer, 9bC ACB, 2016. — 131 ¢. — 978-5-7410-1500-
1. — Pexwum pocryna: http://www.iprbookshop.ru/69942.html

B) METOAMYECKHE YKAZAHUS

1. Kytkun O.K. Metonuueckoe ykazaHue 1o gucuuruinie “@usuka’ mist ctyaeHToB [ u 11
KypcoB K J1a0opaTopHbIM paboTam 1o Kypcey “@usuka”. - PekomennoBana kagpeapoit BM®X BD
NxI'TY ot 25 aBrycra 2008 r.

2. ®dusuka [DaeKTpoHHBIN pecypc]| : Kypc HHTEHCUBHON MOJATOTOBKU K TECTUPOBAHHUIO U
sk3ameny / JI. B. Tanumn, I'. C. Kem6poBckuii, B. M. Ctpenbuens, B. I'. llleneneBuy. — DnekTpoH.
TEKCTOBBIC NaHHBIe. — MuHCK : TerpaCucremc, Terpamur, 2014. — 464 ¢. — 978-985-7081-35-6.
— Pexum pocryna: http://www.iprbookshop.ru/28272.html

3. Huxummna, A. U. ®usuka. TeopeTndyeckuii Matepuai ajis MOATOTOBKU K JIA0OPaTOPHBIM
paboTtam [ DneKTpoHHEBIN pecypc] : yaeOHoe mocobue / A. . Hukummna, A. K. TapxanoB. —
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http://www.iprbookshop.ru/69942.html
http://www.iprbookshop.ru/69942.html
http://www.iprbookshop.ru/69942.html
http://www.iprbookshop.ru/69942.html
http://www.iprbookshop.ru/69942.html
http://www.iprbookshop.ru/69942.html
http://www.iprbookshop.ru/69942.html
http://www.iprbookshop.ru/69942.html

DJNEKTPOH. TEKCTOBbIE 1aHHble. — BopoHex : BopoHexckuii rocy1apCTBEHHBIN apXUTEKTYPHO-
cTpouTtenbHblii yauBepcuret, 96C ACB, 2016. — 139 ¢. — 978-5-89040-637-8. — Pexum
noctyna: http://www.iprbookshop.ru/72952.html

4. BbapxatoBa, O. M. COOpHHK TeMaTHUECKUX 33J]a4 M0 Kypcy oOriell Gu3uku [ DneKTpoHHbIH
pecypc] : yuebHoe mocobue / O. M. bapxarosa, E. A. PeByHOBa. — DJIEKTPOH. TEKCTOBEIC JJAHHBIC.
— Hwxnauit Hosropon : Hukeropoackuii rocyapCTBEHHbIN ApXUTEKTYPHO-CTPOUTEIIbHBIN
yauBepcutet, 9bC ACB, 2016. — 164 ¢. — 978-5-528-00143-2. — Pexxum pocryna:
http://www.iprbookshop.ru/80837.html

r) nepevyeHb pecypcoB HHPOPMANHOHHO-KOMMYHUKAIMOHHON ceT UHTepHeT

1. DnextpoHHO-O0nbMMoTeuHas cucreMa IPRbooks http://istu.ru/material/elektronno-bibliotechnaya-
sistema-iprbooks

2. DiekTpoHHbIN Katanor HayuyHou oubnuoteku Mok TY umenn M.T. KanamuaukoBa Web UPBUC

http://94.181.117.43/cgibin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&

P21 DBN=IBIS

HannonanbsHas anexTpoHHast Oubiauoreka - http://H30.pd.

MupoBas nudposas 6ubimoreka - http://www.wdl.org/ru/

MexnyHapoaHbIi HHAEKC HayuHoro nuTupoBanus Web of Science — http://webofscience.com.

Hayunast snextponnas 6ubnmmnoreka eLIBRARY.RU — https://elibrary.ru/defaultx.asp

CnpaBouno-npaBoBas cucrema Koncynbrantllinroc http://www.consultant.ru/

No oA~ W

)1) JIMIIEH3MOHHOE U CBOOOIHO pPacnpocrpansieMoc nmporpammMHoO¢C o0ecneyeHnue:

1. Microsoft Office (;unienznonHoe I10)
2. Doctor Web (smutienzuonnoe I10)

7. MaTepuajibHO-TeXHUYECKOe o0ecnevyeHre JUCHMIIIMHBI:

1. JlexumoHHbIE 3aHATHS.

VYyeOHble ayAUTOPUH [T JIEKIIMOHHBIX 3aHATHI YKOMIIJIEKTOBAaHbI MEOENbIO U TEXHUYECKUMHU
cpencTBaMu  OOYYEHUSs, CHYXKalUMU ISl TPEACTaBICHUs ydyeOHOW uWHGOpMAIUU OOJBIION
ayauTopuu (HabOphl IEMOHCTPAIMOHHOTO 000pYy10BaHUs (IIPOEKTOP, 3KpaH, KOMIbIOTEP/HOYTOYK),
yueOHO-HarJIsJHbIE TOCOOUS).

2. TlpakTtuyeckue 3aHATHUS.

VY4eOHble ayaUTOPUH AJIs MPAKTUUYECKUX 3aHATHH YKOMIUIEKTOBAHbBI CHELUATIN3HUPOBAHHON
MeOeIbI0 U TEXHUYECKUMU CpeACTBaMH 00ydeHHs (IPOEKTOP, IKpaH, KOMIIbIOTEP/HOYTOYK).

3. JlabGopaTopHbIe pabOTEHI.

Jnis mabopaTopHbIX 3aHATHI Hcnoib3ytoTes ayauropust Ne 215 anpec: 427430, Y amypTckas
PecnyOnuka, r. Borkunck, yi. [1L.U. Illysanosa, 1. 1

4. CamocrosiTenbHas padora.

[TomerieHust 17151 caMOCTOSITEBHON pabOThl OCHAIIIEHBI KOMITBIOTEPHOM TEXHUKOM € BO3MOXKHOCTBIO
MOJKJIIoUeHUs K ceTH «VIHTepHeT» U TOCTYNOM K 3JIEKTPOHHON HHPOPMAIMOHHO-00pa30BaTeIbHON
cpene BO ®I'BOY BO «MxkI'TY nmenn M.T. Kanamnaukosay:

- TIOMENICHHS [JIi CaMOCTOSITENhbHOW paboTel oOyuwarommuxcs (aym.Ne 224, anmpec: 427430,
VY amyprckas Pecny6nuka, r. Borkunck, yn. I[LU. Illysanosa, 1. 1).



[Tpu HEOOXOMMMOCTH paboyast MporpaMMa JUCITUTIINHBI (MOIYJIS) MOXKET ObITh aIalTHPOBaHA
uisi  o0ecniedyeHrss 00pa30BaTeIbHOrO Tpolecca MHBAIWAOB U JIMI[ C OTPaHUYEHHBIMH
BO3MOXXHOCTSIMU 3JI0pPOBbSI, B TOM YHCIE A1 OOY4EHHs C NPUMEHEHUEM JAMCTAaHLIUOHHBIX
o0Opa3oBaTenbHBIX TeXHONOTUH. [lnsa sToro Ttpelyercss 3asBiIeHHE CTyIEHTa (€ro 3aKOHHOTO
IIPEJICTABUTEIISA) U 3aKIIOYEHHE [ICUXO0JI0r0-MeuKo-nenarornueckoit komuccuu (IIMIIK).
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IIpuioxkenue k padouei nporpamme
AUCHHILINHBI

MUHOBPHAYKHU POCCHUN
BoTtkunckuit ¢pumman
®enepalIbHOrO rOCYAAPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIBHOIO
YUPEKJICHUSI BBICIIETO 00pa30BaHus

«xeBCckuil TOCYIapCTBEHHBIM TeXHUYECKU yHUBepcuTeT uMeHu M. T. KanamnukoBay
(B® ®I'bOY BO «MxI'TY umenn M.T. Kanamaukoay)

OueHovHbIe cpecTBA
0 JMCIUILINHE

dusuka

Harnpasienue 09.03.01 «MudopmaTrka 1 BEIYMCIUTEIbHAS TEXHUKA

npog b «KABTOMATU3UPOBAHHBIC CUCTEMbI 00pa0OTKH MH(POPMAIIMHU U YIIPABICHUSI

ypOBEeHBb 00pa3oBaHUs: OakaiaBpuaT

dbopma oOydeHus: oUHas

o011ast Tpy10€MKOCTh JUCITUIUIMHBI COCTaBISAET: _ 9  3a4eTHBIX equHUT(BI)



1. OueHouHble cpeacTBa

OrnenuBanue GopMUPOBaHNE KOMIICTCHIIUN TPOU3BOIUTCS HA OCHOBE PE3yJIbTaTOB O0YUCHHUS,
MIPUBEJICHHBIX B I1. 2 padoueit nporpammbl 1 @OC. CBs3b pa3ieI0B KOMIICTCHIINH, HHANKATOPOB H
dbopM KOHTpPOJIA (TEKYyIIET0 W MPOMEXKYTOYHOT0) yKazaHbl B Ta0muie 4.2 pabodeil mporpamMmbl
JCITUTLIAHBI

OHGHO‘IHBIG cpeacrBa  COOTHECCHEI

HHAUKATOpaMU JOCTUKCHUA KOMHGTGHHI/Iﬁ IMpEACTAaBJIICHBI HHUXKE.

C pe3ylbTaTaMu O6y‘ICHI/I$I o JUCHUIUIMHE H

Ne | Koabl koMIeTeHIUH H Pe3yiabTar 00y4yeHus ®opMBbI TeKyHIero u

n/m HH/IMKATOPOB (3HaHUs, YMEHUs U HAGLIKUL) NPOMEKYTOYHOI0 KOHTPOJIS

1 OIIK-1.1 3Hare: | 31: 3Haer QyHOaMeHTanbHBIC 3aKOHBI INPUPOJBL | 3amuTa IabopaTopHBIX padoT
OCHOBBI MaTE€MATUKH, | OCHOBHbIE (DH3MYECKUE 3aKOHBI U UX CMBICI PaboTa Ha mpakTHYECKUX
busuky, 32: OcHOBHBIE (PU3UIECKUE BETHMINHBI U (HH3HIECKHE 3aHATHAX: (PPOHTATBHBII
BBI‘IHCHHTCHLHOﬁ KOHCTAaHTBbI, UX OIPECACIICHUEC, CMBICII, CIIOCOOBI U onpoc

IO pEUICHHUIO JIOMAlIHUX
TEXHUKH | | CAMHHLBI X H3MEPeHHUs I8
N —— MeToapl  peElleHHs  TEOPETUYECKMX M samad  (pasneser 1-8)
porp p Komnoksuym Nel,2

9KCHEPUMEHTAIBHBIX 3a7ay
34 Ha3HadeHue W MPUHIUIBI SHCTBUSA BaXKHEHUIINX
(huzngeckux npudopoB

V1BbIsBAATE (U3NYECKYIO CYIIHOCTH IPOOJIEM,
BO3HHUKAIOIIUX B X0Je Oyayuieil npodeccnoHabHO
JIESITEIIHOCTH

V2: 3anuchiBaTh OCHOBHBIE 3aKOHBI U YpaBHEHUS
il ¢msudecknx BennmunH B cucteme CU m
MPUMEHSTh UX JUIA PEIIeHHs 3a7ad TEOPeTHIeCKOro,
HKCIEPUMEHTAIFHOTO U MPHUKJIATHOTO XapakTepa

H2: HaBeikamMn  0OBsiCHEHHS  HAOIIOZAEMBIX
(hm3MUECKUX SBICHUH M 3aKOHOMEPHOCTEH

3auer
(Bompocst 1 - 49)
OKk3aMeH
(Bompocst 1 - 52)




OIIK-1.2 VMmeTs: | 33: MeToabl  pelieHWs — TEOPETHYECKHX M| 3aluTa JJabopaTOpHBIX padoT
pemiath CTaHIapTHBIC | YKCIEPUMEHTAIbHBIX 3324 PaboTa Ha mpakTHYECKHUX
npodeccHOHATbHBIE 34: HasznaueHne v NPHUHIUIGL JSHCTBUS BAKHEHIINX 3aHATHAX: (POHTANBHBIN
3a1a9u ¢ | dusudeckux mpubOpoB onpoc
M0 pemeHuI0  JOMAIlHUX

NpUMEHEHHEM V1: BoBIATE (QHU3MUYECKYIO CYIIHOCTH HpoOIeM, sanau (pasnenst 1-8)
CCTECTBEHHOHayqHpIX | BOSHHUKAIOLIMX B X0/1e Oyayuiel npodeccHoOHaTBHON
1 00IIe-UHKCHEPHBIX ACATCIBHOCTH
SHAHHI, METO/IOB V2: 3anmceiBaTh OCHOBHBIC 3aKOHBI W ypPaBHEHUS

s pusmuyeckux BeawmuuH B cuctreme CU wm
MATCMATHICCKOTO MPUMEHSTh UX JUIS PEIICHUs 3a7a4 TEOPETUICCKOTO,
aHajnsa 1 AKCIEPUMEHTAIFHOTO U MPUKIATHOTO XapakTepa
MOJICITMPOBAH IS Y3: Paboratp ¢ mnpubopamum u 000pyHOBaHHEM

COBpPEMCHHOM (hU3UUECKOoil madopaTopuu

V4. Hcnonp3oBath pa3IuYHbIC METOIUKH

(huznIecKux HU3MepeHuit u 00paboTku

AKCIEPUMEHTAIBHBIX TaHHBIX

V5s: Hcnonp3oBaTh METOBI a7€KBaTHOT'O

(hM3UYIECKOT0 U MATEMATUIECKOTO MOJICTIMPOBAHHUS, &

TaKxKe MIPUMEHSATH METOIbI ¢usnko-

MaTEeMaTHYECKOTO aHAIM3a K PEIICHUI0 KOHKPETHBIX

CCTECTBEHHOHAYYHBIX M TEXHUYECKUX MPOOIeM

VYe: OOBACHITH OCHOBHBIE HaOJr01aeMble

NPUPOJHBIE M TEXHOTCHHBIC SIBJICHUS U 3(PQEKTHI C

MO3UIUI (hyHIaMEHTATBHBIX ¢busznyeckux

B3aUMOJEHCTBUN

H1: npuMeHeHNsT OCHOBHBIX METOJIOB M MOTYICHHBIX

0a30BBIX 3HAHWH U1 PEHICHHs NPUKIATHBIX 3a1ad

H4: naBbikamMu (PU3MYECKOTO MOJCIUPOBAHUS IS

pelieHns  NPHUKIATHBIX  3amad B Oyaymeit

po¢eCCHOHANBHON NS TeIPHOCTH
OIIK-1.3 Bmaners: | 33: Meroabl pelieHHs TEOPETUUECKUX U DKCIIEpHU- 3amura 1abopaTopHBIX padoT
HaBBIKAMH MEHTAJIbHBIX 3a1ad Pabora Ha paKTHYECKUX
TEOPETUUECKOT0 u | 34: HazHadueHue W MPUHIMILI JEHCTBUS BaKHEHIIMX 3aHATUSAX: PPOHTANIBHBIN
SKCIIEPMMEHTABHOTO | pusnuecknx npnGopos onpoc
HcClieIOBaHUS V1:BeisiBnaATE (DU3WYECKYI0 CYIOIHOCTH IPOOIeM, MO PCHICHHIO  JMOMAUTHHIX

. . 3aga4 (paspgensi 1-8)

0OBEKTOB BO3HHKAIOIHUX B X01¢ Oyaymiel npodeccuoHanbHoMI
npodeccuonanpHoi | ACATCIPHOCTH
NESITETbHOCTH V5s: Hcnons3oBaTh METObI a7eKBaTHOI'O

(hU3UYIECKOr0o U MATEMATUIECKOTO MOICIMPOBAHUS, a

TaKxKe MIPUMEHSTh METOIbI ¢busuko-

MaTEMaTHYECKOTO aHaIh3a K PEHICHUI0 KOHKPETHBIX
€CTEeCTBEHHOHAYYHbIX M TEXHUYECKHUX MPOoOIeM

H1: IIpuMeHeHNs OCHOBHBIX METO/IOB U MOTYICHHBIX
6a30BbIX 3HAHWUHN JJIS PEIICHUSI TPUKIIATHBIX

3a1a4
H2:

(hU3NIECKHX SIBICHUH U 3aKOHOMEPHOCTEH

HaBpikamMmu  00BsICHEHHS  HAOJIIOJa€MBIX

H3: HaBeixkamu paboOTHI ¢ OCHOBHBIMH (PH3NYECKUMU
npubopamuy, BBITIOJTHEHUS (huzmaeckux
9KCIIEPUMEHTOB U OLICHUBAHUS UX PE3YJIbTATOB

H4: Hapbikamu (U3NYECKOTO MOACTHPOBAHUS IS
pelieHrsT ~ TPUKIAIHBIX  33Jad B Oymymiei
nmpodeccnoHaTbLHOM AesITEIbHOCTH

Onucanue 31emMeHmos 0Jisl OYeHUBAHUS HOPMUPOBAHUSL KOMNEMEHYULL




Haumenosanue: 3ammura 1a00paTOPHBIX pabOT

Ilpeocmasnenue ¢ OC: 3ananus M TpeOOBAHUS K BBINOJHEHHUIO MPEICTABICHBI B METOIUYECKUX

YKa3aHUAX MO JUCIUILINHE

Ilpumep sapuanma, npeocmasnsiemviti cmyoenmy 0as sawumol JIP «IIpoBepka OCHOBHOTO 3aKOHA

JUHAMHUKU BpalllaTEIbHOIO ABHXKEHUS

1. JlaiiTe nOHATHE YIJIOBOTO MYTH U YIJIOBOTO MEPEMEILIEHUS.

2. JlaiiTe ompeneieHHe YrioBOW CKOPOCTH, YIJIOBOTO YCKOpeHHs. Kak yrioBble XapaKTepUCTHUKU
CBsI3aHbI ¢ JIMHENHHBIMU? Kak HanpaBieHbl BEKTOPA YIJIOBOT'O NIEPEMEILIEHNUS, YTTIOBOW CKOPOCTH U
YIJI0BOI'O YCKOpEHUs?

3. Haiite ompeneneHMe MOMEHTa CHJIbBI U MOMEHTa MMITYJIbCA OTHOCHUTEIBHO TOYKH BpaICHMUS,
OTHOCHUTEJIbHO OcH BpaieHus. KakoBo ux Hanpasienue?

4. Nlaiite ompenejieHHe MOMEHTAa HHEPUUU MaTepUabHOM TOYKM, TBepaoro Ttena. Kakos
($u3nUecKnuil CMBICIT MOMEHTA WHEPLUH Tena?

5. BreiBeauTte u chopMynupyiTe OCHOBHOM 3aKOH TUHAMHUKHU BPAIIaTEIbHOTO JIBHKEHUS.

6. BriBenguTe pacueTHyro GopMyiy i MOMEHTa HHepIuHu MasiTHIKa OOepOeka.

7. O0bsgcHUTE, IOYEMY IIPU BO3pACTaHMM MAacCChl MaJalOLIEro rpy3a BpeMs BpallleHUs MasTHUKa
YMEHbILIAETCS.

8. Kak n3MeHHTCS MOMEHT HHEpIMU MassTHUKa O0epOeKa, eciu Ipy3bl EPEIBUHYTH OJIMKE K OCH
BpallleHus, JAJIbIIE OT OCU BpALLECHUS?

Kpumepuu oyenxu:
[IpuBenens! B pazzaene 2

Haumenosanue: padota Ha MPAKTUYCCKUX 3AHITHSIX: TCKYIUH KOHTPOJIb BBITIOJTHEHHUS 3a/IaHUN.
IlIpeocmasnenue ¢ OC: nepeueHs 3a1anuii Bapuanmot 3a0anuii:

3aganue no TeMe «/IBuikeHHe TBEPAOIO TeJIa»:

Pemurs caenyrommue 3agaqu.

1. JIuck BpaiaeTcsl BOKPYT HEMOJBMXKHOM OCH TakK, YTO 3aBHCHUMOCTH YIJia IOBOPOTa paguyca
JCKA OT BPEMEHH 3aj1aeTcs ypaBHeHHeM ¢ = At? (A = 0,5 pan/cex). OnpesenuTh K KOHILy BTOPOi
CeKYH/IbI TTOCJIE Hayaia JBIKEHHS: YTIIOBYIO CKOPOCTH AMCKA, YIIIOBOE YCKOpEHHWE AMCKA; ar, an,
MOJIHOE YCKOpPEHHUE /ISl TOUKU, Haxoasmiencs Ha paccTosHud 80 CM OT OCcH BpallleHUsI.

2. MaxoBHUK, BpalllaBIIUIiCs ¢ MOCTOSHHON 4acTOTOW No, MPU TOPMOKEHMM Haydaja BpallaThCs
paBHO 3ameaneHHo. Korma TopMmoxkeHHe NpEeKpaTHIIOCh, BpallleHHE MaXxOBHKAa CHOBA CTallo
PaBHOMEPHBIM, HO yXe ¢ 9acToToi n. OmpenennuTs yriioBoe YCKOPEHHE MaXxOBHKa, €CIIH 32 BPeMs
pPaBHO3aMEIJICHHOTO JIBMYKEHHUSI MaxXOBHK cjienan N 000poToB.

3. BreiBequte Qopmyny i MOMEHTa WHEPIMHM TOHKOTO CTEpPKHS Maccod m u anmuHou L
OTHOCHTEJIEHO OCH, TIPOXOJISIICH Yepe3 IEHTP Macc MEPIEHANKYIISIPHO €To JUIHHE.

4. BreiBequte Gopmyiy st MOMEHTa MHEPIMU o0 - TOHKOTO OJTHOPOJHOTO JAHMCKA Maccoil m u
panuycom R.

3aganue mo TemMe «JIEKTPOCTATHKA»:
Pemuts caexyromue 3agaqu.
1. Toukuit npssMoii ctepxenb uHOW L = 15 cM paBHOMEpHO 3apsKeH ¢ JTMHEHHON TUIOTHOCTHIO
T = 0,10 mxKii/M. Ha npoomkenun ocu crepkHs Ha paccTostHuM a = 10 cM oT Onmkaiiiiero



KOHI[a HaXOAUTCSl ToueuHbId 3apsia qo = 10 HKi. OnpenenuTs cuily B3aMMOAECHCTBUS CTEPKHS U
3apsja.

2. HailiTn moTeHIMan Ha Kpar TOHKOro Jucka paamyca R = 20 cM, Mo KOTOpOMY paBHOMEPHO
pacIpesielieH 3apsij ¢ MOBEPXHOCTHON IIIOTHOCTBIO 6 = 0,25 MxKi/M2.

3. DnexkTpocTaTUyecKoe Mojie co3aaercs mapom paaunycoM R = 10 cm, paBHOMEpHO 3apsyKEHHBIM
¢ 06beMHol maoTHOCTHIO p = 20 HK/M?. Onpesienute pasHOCTh MOTEHIMANOB MEKIY JBYMs
TOYKAMHU ATOTO TMOJIs, JISKANUMU BHYTPH IIapa Ha PACCTOSIHUSAX r1 = 2 CM M I2 = 8 CM OT €ro
LIEHTPA.

4. DIEKTPOCTATHUYECKOE MOJe co3maeTcs chepoit paauycom R =5 cM, paBHOMEpHO 3apsHKEHHOU ¢
MOBEPXHOCTHOU TNIOTHOCTHIO 6 = 1 HKi/M2. Onpeaenute pasHOCTb HOTEHIIMATIOB MEXKIY IBYMSI
TOYKaMH TTOJISI, JIeXAIMMH Ha pacctosHusaX r1 =10 cm u 12 = 15 cM ot 1ieHTpa chepsl.

Kpumepuu oyenxu:
[IpuBenens! B pazaene 2

Haumenoeanue: 3a4er
IlIpeocmasnenue ¢ @OC: nepeyeHb BOIIPOCOB
Ilepeuens éonpocoé ona npogedenus 3auema:

1. Bsenenue: npeaMer GU3MKU U €€ CBSI3b C JPYTUMHU JUCHUILUIMHAMU. MeToabl (pU3HUecKux
UCCIIEIOBaHMA (OIBIT, TUTIOTE3a, SKCIIEPUMEHT, Teopus). B3anMocBsa3b GU3NKH U TEXHUKH.

2. Ilomartme mpocTpaHCTBA W BpEeMEHHM B Kiaccuueckoil ¢usuke. CHCTEMBI OTCUETA.
Ilepemenienue u ckopocts. HopmalibHOE, TAHT€HIIMAIBHOE U ITOJIHOE YCKOPEHHUE.

3. Tlonstue cocTosHUs B Kiaccuuecko MexaHuke. OCHOBHas 3ajaya JMHAMUKU. 3aKOH
uHepuuu. MHepuuanbHble U HEMHEPLUAIbHbIE CUCTEMBI oTcdYeTa. PU3NUECKOE COAECpKaHNE
MOHSTUH Macchl, CHJIbI, HMIYJbCa, HMIIyJlbca CHJIbI, 2-H 3akoH HpioroHa. Buasl
B3aUMOJICUCTBUH, TIOHATHUE O CUJIaX UHEPLUU.

4. 3-ii 3axoH HprloroHa. BHemHWe W BHYTpEHHHE CHIIBL. 3aKOH COXPAHEHUS UMITYIIbCA JUIs
3aMKHYTOM cucTemsl Tel. [IoHATHE IEeHTpa Mace U 3aKOH €Tr0 ABUKECHUS.

5. TlonsTue 3Hepruu, paboTel U MolHOCTU. KnHeTHYecKast SJHEprusi MEXaHUYECKOM CHUCTEMBI.
PabGoTa nepeMeHHOM CUITBI.

6. Ilone kak ¢opma MaTepHu, OCYIIECTBIsIEMAas CHJIOBOE B3aUMOJICHCTBHE MEXIY YaCTUIIAMH.
IlonsiTne mnoreHnManbHOro mnoiA. lloTeHnManbHAass SHEpPrus MaTepUaIbHOM TOYKH BO
BHEIIIHEM CHJIOBOM TIOJIE M €€ CBSI3b C CHJION, JEHCTBYIOIIEH HAa MAaTepUaIbHYIO TOYKY (HA
pUMepe TPaBUTALMOHHOTO MOJIs).

7. 3aKoH COXpaHEHUS YHEPTHH B MEXaHHKE, KOHCEPBAaTUBHbIE U HEKOHCEPBATUBHBIE CUCTEMBI.

8. BpamarenbHoe ABH)KEHHE U €r0 KHHEMAaTHUECKUE XapaKTEPUCTUKU: YIIIOBOE MepeMeEIleHHe,
YIJI0Basi CKOPOCTh U YIVIOBOE YCKOpEHHE. CBS3b YIVIOBBIX XapaKTEPUCTUK C TMHEHHBIMHU.

9. JlmHaMu4YecKre XapaKTEPUCTHKH BpAIIaTeIFHOTO JBIKCHHS: MOMEHT CHIIBI, MOMEHT
UMITYJIbCAa, MOMEHT MHEpLUUHU. BbluncieHne MOMEHTOB MHEPIMH Te MPaBUILHON (HOPMBI.
Teopema Ilteitnepa.

10. OcHOBHOM 3aKOH JUHAMUKU BpallaTeNbHOIO IBM)KEHUS. 3aKOH COXpAaHEHHS MOMEHTa
UMITYJIbCA.

11. Kunernueckast 3Heprusi 1 padboTa BO BpalllaTeIbHOM JABM)KEHUU.

12. 3ak0OH BCEMHUPHOTO TATOTEHHs. | paBUTAallMOHHOE TIOJNE. [IpUHIMIT AKBUBAICHTHOCTH.
KocMmuueckue ckopocT.



13.

14.

15.

16.

17.
18.

19.

20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Hewunepnmanbnbie cucteMsl orcuera. Cuiibl uHepiuu. Cuna Kopuosnuca. 3akoHbI COXpaHEHUS
B HEMHEPLHAJIBHBIX CHCTEMAax OTCUETA.

KunemaTuka u TMHaMHKa )KUJIKOCTEN U ra30B: JIEMEHTHI MEXaHUKH JKUJKOCTEH; ypaBHEHUS
HENpPEephIBHOCTH bepHyIlnu; BS3KOCTh; JTaMUHAPHBIA U TYpOYJIEHTHBIA DPEKUMBI TECUCHUS
JKUJKOCTEN; NBUKEHUE TN B )KUJIKOCTSX U ra3ax; NOJAbEMHAs CUJIA.

KonebatenbHoe aBmkenue. 'apmonnyeckoe kojebanue u ero xapakrepuctuku. CKOpocTs U
YCKOpPEHUE MPU TAPMOHUUYECKUX KOJICOaHUSIX.

CrnosxeHue rapMOHUYECKUX KOJICOaHUN OJIHOTO HANPAaBJICHUS U OJIMHAKOBOM YaCTOTHI.
buenus.

CrnosxeHue B3aUMHO-TIEPIEHAUKYIISIPHBIX KOJIeOaHUH.

Junamuka rapmonudeckux kosebanuil. JuddepeHunanbHoe ypaBHEHHE TapMOHHYECKUX
kojeOanuit. [Ipy>kuHHBIN, MaTeMaTHUYEeCKUN U GU3HUESCKUI MasSTHUKH.

3aryxaromue konebanus. JuddepeHnuansnoe ypaBHEHHE 3aTyXalolUMX KojeOaHui, ero
pELIeHUE U aHAJIN3.

Brmnyxnennsie konebanus. Auddepennnansnoe ypaBHeHHE BBIHYKACHHBIX KOJIEOaHHA, €T0
pelIeHUE U aHaJIu3. SIBJIeHne pe30HaHca.

BonnoBwie mpomeccel. MexanusM o0pa3oBaHHs BOJMH B ympyroi cpexpe. [lomepeunsie u
MPOJIOJIBHBIC BOJIHBL. Y paBHEHHE OeryIiel BOIHbI. BennynHbl, XapakTepu3yrolire BOJIHY.
OO6pa3oBaHue CTOSTYMX BOJH. YpaBHEHHUE CTOSUEH BOJHBI U €r0 aHAJIU3.

[TpeoOpazoBanue ["anunes. MexaHU4eCKHI IPUHIIMIT OTHOCUTENILHOCTH. Teopema CioxeHus
CKOpPOCTEH.

OBOJIIOLMS BO33PEHUM HA CBOWMCTBA MPOCTpPaHCTBAa U BpemeHH. llocTynaTel cnenuanbHOU
TEOpUU OTHOCUTEIbHOCTH DiHIITENHA. [Ipeobpa3zoBanus JlopeHia u ciecTBUS U3 HUX.
Macca, UMIyJIbC U1 OCHOBHOM 3aKOH JUHAMUKH B PEIIITUBUCTCKOM MeXaHuKe. B3auMocBsa3pb
Maccel M d2Hepruu. KuHernueckas dSHeprus B pEIATUBUCTCKOM MeXaHUKe. [paHMIbI
MPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU.

MornekynsipHast ¢u3nka MU TepMoAMHAMHMKa. MX OOBEKTHI M METOABI HCCIEIOBaHMUA.
TepMoanHaMuyeckasi cCUCTEMA; €€ mapaMeTpbl U cocTosiHue. TepMoauHaMu4ecKuil mporiecc
U €0 BUJBI.

Mopnens upaeanbHOro rasa. BbIBoJl OCHOBHOIO ypaBHEHUS MOJIEKYJISIPHO-KWHETHYECKON
TEOpUU U CHEACTBUSI U3 HEro. MOJeKyIsIpHO-KMHETUYECKOE TOJIKOBAaHHE aOCONIOTHOMN
TEMIEPATYPHI.

Uucno creneHedt cBoOOABI MOJEKYJI. 3aKOH PaBHOMEPHOTO PAaCHpEENICHUs SHEPruu IO
CTEeNeHsIM cBO0O/Ibl. BHYTpeHHsIsl SHeprus uAeaabHOro rasa.

3akoH MakcBesuia JJis pacrpeiesieHusl MOJIEKYJT H1€aIbHOTOo ra3a o CKOPOCTSIM U DHEPTHSIM
TerioBoro aBwxkeHus. [loHsaTue o cpeaHeil apudpmeTHueckol, cpeHel KBaJpaTUYHOU U
Haubosee BEpOSITHON CKOPOCTSIX.

BriBon 6apomerpuueckoii popMyiiel U ee aHanu3. Pacnpenenenue bonbliMaHa Jij1s 4aCTHIL BO
BHEIIHEM MMOTEHIIMAILHOM IIO0JIE.

CpenHee 4uCIIO CTOJIKHOBEHUM W CPEIHSS JJIMHA CBOOOIHOTO mpobera MojeKynl. SBieHus
nepeHoca B TepMOIMHAMUYECKH HEPABHOBECHBIX cucTeMax: Tuddy3us, TermionpoBOAHOCTb,
BHYTpPEHHEE TPEHHUE.

[TonsiTe 0 BHYyTpeHHEH SHepruu Kak QyHKUMM cocTosiHusA. Temnora u padota kak (HOpMbI
nepenaun sHepruu. [lepBoe Hayano TepMOIMHAMUKH.

[IpumeHeHue epBOro Havajaa TEPMOJAMHAMUKH K H3ompoleccaM. PaboTa U TemnoeMKocTh B
U30Ipoleccax.



34.
35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.
46.

47.

48.

49.

AnuabaTtHbIil mporecc, ypaBHeHnue [lyaccona. Pabora U TemmoeMKOCTb.

Obparumbie U HeoOpatumsble mpouecchl. [lonstue mukmna. Hukn Kapuo u ero KIIJ s
UJCANBHOrO rasa. TemmoBas u X0JI0AUIbHAs MAILUHBI.

Outponus. [Ipumepsl Ha Beluucienue sHTponuu. Ilpumenenue snTponuu. Bropoe Havano
TEPMOJMHAMMKHU U €T0 CTATUCTUUECKAsl HHTEPIIPETALIMSL.

Peanbuble rasel. Cuibl MOJEKYJISPHOrO B3auMOJIEHCTBUSA. YpaBHeHue Ban-nep-Baanbca.
BHyTpeHHss dHeprus peaabHOro rasa.

CpaBuenue uzorepM Ban-nep-Baanbca ¢ skcnepuMenTtanbHbiMU. KpuTHueckoe cocTosiHHe
BemiecTBa. [lonarue o ¢pa3oBbIX nepexoaax.

DJIeKTpOCTaTUKA. 3aKOH COXpaHEeHMs 3apsaa. 3akoH KyrnoHa. DieKTpocTaTHYecKoe MoJie 1
€ro HaIlpsHKEHHOCTh. [IpuHIMn cynepnosuuuu noseu.
ITorok BEKTOpa HaNpsHKEHHOCTH. Teopema Octporpanackoro-I'aycca TSt

AJIEKTPOCTATUYECKOTO T10JII B BAKYYME U IPUMEHEHUE €€ I pacueTa Mojei.

Pab6oTa cun mosist mpu nepeMerieHnu 3apsaa. [lonatue nupKynsanuy BEKTopa HalpsKEHHOCTH
noJist. IloTeHnmanbHOCTh 2JEKTPOCTATHYECKOTO TIOJIS.

[ToreHunanbHass 3Heprus 3apsja M IMOTEHIMAl IOJAA B HEKOTOpoW Touke. PasHoCTh
noTeHuuanoB. CBs3b MEXly HAIIPSHKEHHOCTBIO U Pa3HOCTBIO IOTEHIIUATIOB.

JIMdnekTpukn M UX TUNBL. OJIEKTPOHHAs M OpUEHTALMOHHAs mosisipu3auus. Bekrtop
nossipu3anuu. HanpspkeHHOCTh Mol B IMAJIEKTpUKe. J(ManeKTpuyeckas NPOHHULIAEMOCTh
cpenbl. CErHETOANEKTPUKH.

Pacnipenenenue 3apsan0B B npoBogHUKE. [1oe BHYTpH NPOBOJHUKA U Y €70 TIOBEPXHOCTH.
[TpoBOAHMKY B 3JIEKTPOCTATHYECKOM TOJIE.

DIEKTPOEMKOCTh YEJMHEHHOI 0 ITpoBoAHMKa. KoHaeHcaTopsl.

OHeprus CHUCTEMBI HENOJABWKHBIX TOYEYHBIX 3apsOB, 3apsyKEHHOIO IPOBOJHMKA,
aNIeKTpuyecKkoro nojst. O6beMHast IIIOTHOCTh SHEPTHUH.

[ToCTOSIHHBINM JNEKTPUYECKUH TOK M €r0 XapaKTEpUCTHUKU: CHIa TOKA, IUIOTHOCTH TOKa.
VYcnoBus cynecTBOBaHUS OCTOSIHHOTO TOKa. CTOPOHHUE CHUIIBI.

OO6o0mennblii 3akoH Oma B wuHTerpanbHoil ¢opme. Paznocte mnorennmanos 3J1C,
HalpsDKEHUeE.

OcHOBHBIE ITOJIOKEHUS KITACCUYECKOM JIEKTPOHHON TEOPUH MIEKTPOIPOBOIHOCTH METAIUIOB.
BeiBog 3akona Oma u JDxoynsa-JleHna B muddepeHnranbHON (opMe M3 3IIEKTPOHHBIX
MIPEACTaBICHUMN.

Ilpumep ounema ona 3auema

denepanbHOE rocy1apcTBEHHOE O10JKETHOE 00pa30BaTeNIbHOE YUPEKICHHUE
BbICILIEr0 00pa3oBaHUs
«M>keBCKH rOCYJapCTBEHHBIN TEXHUUECKU yHUBepcuTeT nMeHn M. T. Kananiaukosay»
buser k 3ayery Ne_ o
qucuuminHe «Pusnkay

3-it 3akoH HproToHa. BHemHWe W BHYTpEHHHE CHIIBL. 3aKOH COXPaHEHHsS MMITYJbCca s
3aMKHYTOU cucTeMbl Tell. [IoHATHE IeHTpa MacC U 3aKOH €ro JIBH)KCHHUS.
AnunabatHbIil mporiecc, ypaBHeHnue [lyaccona. Pabora u TemioeMKocTb.
3anauva. Teno OpolIeHO MOJ YIJIOM ¢ K TOPU3OHTY CO CKOpocTh Vo. HaiiTu: 3aBUCMMOCTD
TOPU30HTAIBHOM M BEPTUKAIBHON COCTABJISIOIINX CKOPOCTEH, a TaKKe KOOPAMHAT Tejla OT



BPEMCHH, Ha KaKyl0 MaKCUMaJIbHYIO BBICOTY INOJHUMETCA TECJIIO, BPEMsA IMOAbEMA U BPEMA
II0JICTA.

buner paccmoTpeH u yTBepikaeH Ha 3acenaHuu kadeapsl OuO «  » 20
[TpoTokon Ne

Haumenosanue: rx3amen

IlIpeocmaenenue ¢ @OC: nepeyeHb BONPOCOB

Hepeueub eonpocoe ons npoee()eﬂuﬂ IK3ameHna:

1.
2.
3.

10.
11.
12.
13.

14.

15.
16.
17.
18.

19.

MarauTHoe 1noJje U ero XapakTepUCTUKU: UHIYKIIUS, HAIIPSKEHHOCTh, 3aKOH AMIIepa.
KoHTyp ¢ TOKOM B MArHUTHOM I10JIE.

3akoH bwuo-CaBapa-Jlammaca M e€ro NHpUMEHEHUWE K BBIYMCICHMID MAarHUTHBIX IOJIEH
MPSMOJIMHEHHOTO MPOBOJAHUKA C TOKOM M KPYTrOBOT'O TOKa.

Teopema 0 HUPKYIALUMA BEKTOpAa MAarHUTHOM MHIYKIMH (3aKOH MOJHOTO TOKa). Buxpesoii
XapakTep MarHuTHOro noiid. [IpuMeHeHne TeopeMbl 0 HUPKYJIALUN K pacyeTy MarHUTHBIX
IIOJIEH.

[TonsitTue o mMarHuTHOM MoToke. PaboTa mepemeleHus: MPOBOJHUKA U KOHTYypa C TOKOM B
MarHuTHOM TIOJIE.

JIBrkeHue 3apspKeHHBIX dYacThll B MarHuTHOM mnoje. Cuna Jlopenua. Yckopurenu
3apSYKEHHBIX YaCTULL.

SIBneHue »NEKTPOMArHUTHOM WHAYKIMHU. 3akoH Papanes-JIeHma u ero BBIBOJ U3
3JIEKTPOHHBIX MPEICTABICHUMN.

NHayKTUBHOCTH colleHOuAA. SIBlleHne CAaMOMHAYKIMH. TOKY TP 3aMbIKAHUU U pa3MbIKaHUU
1enu. DHEPrusi MAarHUTHOTO MOJIS.

Onucanne MarHUTHOrO mojis B BemlecTBe. Knaccudukanus maTepuanoB IO MarHUTHBIM
CBOMCTBaM.

JnamarneTuky. DiaeMeHTapHas TEOpHsl TuaMarHeTusma.

[Tapamarnetuku. Kiaccuueckas teopus JlanxeBeHa.

®deppoMarHeTHKH, X OCHOBHBIE CBOICTBa. JlIoMeHHas mpupoia heppoMarHeTuzma.
CBoOomHBIE  HE3aTyxXalolMe ¢  3aTyXxarmollue dSJEeKTPOMAarHUTHbIE  KojeOaHus B
KosiebaTenbHOM KOHType. [luddepeHnuanbHoe ypaBHEHHE 3aTyxarolluX KoyieOaHui, ero
pEILLIEHUE U aHAJIU3.

BeinyxaeHHbIE  dNeKTpoMarHuTHble — konebanus.  [uddepeHuunansHoe  ypaBHEHHE
BBIHY/ICHHBIX KOJIEOaHUI U ero pemieHue. AMIUIHTYAA U (pa3a BEIHYKIACHHBIX KoJIeOaHUH.
SIBneHue pe3oHaHca.

O06o0011eHMe 3aK0HA TEKTPOMarHuTHOM MHAYKIuu. [lepBoe ypaBHeHne MakcBera.

Tox cmemenusi. O6001IeHNE 3aKOHA TIOJTHOTO TOKa. BTopoe ypaBHeHne Makcsernia.
Cucrema ypaBHeHMII MakcBemia B MHTerpasibHo M nud¢epeHuanbHol  popmax.
CnencrBus U3 ypaBHEHHI MakcBelia. 3HaU€HUE JIEKTPOMArHUTHOM Teopur MakcBesa.
DONeKTpOMarHUTHBIE BOJMHBI W UX  cBoicTBa. JluddepennumanbHoe  ypaBHEHUE
3JIEKTPOMAarHUTHON BOJIHBL. DHeprus BoiH. [lotok sHeprun. Bexkrop Ymosa-IloliHTHHrA.
CgeroBas BonHa. IHTepdepernus cBeta. KorepeHTHOCTH (BpeMeHHast U MPOCTPaHCTBEHHAS)
U MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. YcioBus makc. W muH. MHTeHCcuBHOCTH mnpu
UHTEp(pEepeHIH.



20.
21.
22.
23.
24.

25.

26.
217.

28.

29.

30.

31.

32.

33.

34.
35.
36.
37.

38.

39.

40.

41.

42.

43.

44,
45.

CnocoObl MOMy4YeHHUS KOTEpPEeHTHBIX BOJH. MHTepdepeHLns cBeTa B TOHKHUX IUIEHKAaX.
[Tpumenenue nunTepdepeHn: UHTepHEpPOMETPhI, MPOCBETICHUE ONTHKH.

[Tonsitue o nudpaxiuu ceera. [Ipuanun ['oirenca-dpenens. Meros 300 OpeHens.
[IpssMonMHENHOE PAaCIIPOCTPAHEHUE CBETA.

Hudpakmus Opaynrodepa Ha qudpakIIMOHHON peIIeTKe.

Hudpakmus Opaynrodepa Ha OTHON HIECITH.

Hucnepcus ceera. O01acTH HOPMAIBHON U AHOMAJIBHOM JAMCIIEPCUU. DIEKTPOHHAS TEOPHS
JUCIIEPCUU.

[TonsiTHE O MIONIIPU3AIMY CBETA, BUJIBI OJIApH3aiiy. CriocoObI MOTyYSHHUS MOJIIPH30BAHHOTO
CBETa.

HckyccTBeHHAs ONTUYECKast aHU30TPOIHS, €€ 00bICHEHHE U IIPUMEHEHUE.

TennoBoe wu3nydeHune. OCHOBHBIE XapaKTEPUCTUKH TEIJIOBOTO H3JIYYEHHS. 3aKOHBI
teruioBoro u3nydeHus: Kupxroda, Credpana-bonbuimana, Buna. AGCONOTHO YepHOE TEIO.
KBantoBas rumnore3a u ¢opmyna I[lnanka. Cssizb dopmynsl Ilnanka ¢ kiaccHuecKUMH
3aKOHAaMU TEIUIOBOTO u3inyueHus. [lonarrue o0 onTuyeckoi MUPOMETPHH.

JnanexkTnyeckoe €JUHCTBO KOPIYCKYJSPHBIX U BOJIHOBBIX CBOWMCTB 3JIEKTPOMAarHUTHOTO
usnyyeHus. Buemnuii pororddekr. [laBnenue cera. Dpdext Komntona u ero reopus.
['unore3a u Qopmyna ne bpoiins. DkcrepruMeHTaIbHOE MOATBEPXKICHUE THUIIOTE3bI [€
bpoitns.

CooTHoOIIEeHHE HEONPEEIIEHHOCTEN KaK MPOSBIIEHUE KOPITYCKYJISIPHO-BOJIHOBOIO Tyaau3Ma.
[IpyHUMI TPUYMHHOCTA B KBAHTOBOM MexaHuKe. OrpaHMYEHHOCTb MEXAHUYECKOro
JIeTepMUHU3MA.

BonnoBas ¢yHkius u ee cratuctuueckuid cmbica. O6mee ypaBHenue Illpenunrepa.
CrauunonapHoe cocrosinue. Y paBHeHue Llpeaunrepa 1uist CTallMOHAPHBIX COCTOSTHUM.
Yactuiia B 0THOMEpPHOM OECKOHEUHO ITyOOKOM MOTEHIMAIbHOH siMe. BonHOBbIE QyHKINH,
KBaHTOBAaHUE YHEPIHH.

[IpoxoxaeHre YacTUIIbl Yepe3 MOTEeHIIUANbHbIN 0apbep. TyHHETbHBIN 2P heKT.

JInHelHbBI TAapMOHUYECKUN OCLUILIATOP B KBAHTOBOW MEXAHUKE.

Pa3Butue npencrasneHuii o crpoernu atoma. Mojens aroma Pesepdopna-bopa.

ATOM BOJIOpOJIa B KBaHTOBOM MexaHMke. KBaHTOBbIe umcna ux ¢usznueckuit cmpicii. CruH
JIEKTPOHA, CIMHOBOE KBAHTOBOE YMCIIO.

ITpunnun [Taynu. Pacnipenenenue 3J€eKTpOHOB B aTOME IO COCTOSTHUSIM.

[TonsiTvie 06 SHEPreTUUECKUX YPOBHSIX MoJeKyJl. CIIEeKTpbl MOJIEKYI.

CnioHTaHHOE M BBIHY)KJEHHOE U3JIydeHHE. JIa3epbl U UX IPUMEHEHHUE.

[TonsiTne O KBaHTOBBIX craTucTHKax. (Da3oBoe NPOCTPAaHCTBO. DJIEMEHTAapHas sYEHKa.
[TnotHOCTL cocrosiHMil. Pacmpenenenne wuactuiy mo coctosHusMm (boze-DiHmTeiiHa,
Oepmu/lupaka).

TemnoeMKoCcTh KpuUcTalIM4eckod pemeTkd. 3akoH [lrononra-IItu. KsanroBas Teopus
TEIIOEMKOCTH.

KBanToBass Teopuss CBOOOAHBIX DSJEKTPOHOB B Mertamie. PacmpeneneHue CBOOOAHBIX
AJIEKTPOHOB 110 HEPTUsM B 3aBUCUMOCTH OT TeMrieparypsl. Pactipenenenune ®@epmu-/upaxa.
BHyTpeHHss sHEprus U TEIIOEMKOCTh IEKTPOHHOI'O T'a3a B METaJlIE.

ONEKTPONPOBOJHOCTh METAIIOB. CBEPXIPOBOAUMOCTb.

Paciienyienue »HeEpreTMYECKUX YpPOBHEM H30JIMPOBAHHBIX AaTOMOB M BO3HUKHOBEHHUE
HHEPTreTUUECKUX 30H NMPH 00pa30BaHUM KPUCTAIUIMYECKOH peleTky. J{enenue marepuasaos Ha
METAaJIJIbI, IOJYIIPOBOJHUKHU U TUIIEKTPUKH.



46. [TomynpoBOIHUKH, WX COOCTBEHHass W TpPHUMECHas MPOBOAUMOCTh. TemmeparypHas
3aBHUCUMOCTH MPOBOJIMMOCTH MOJIYTIPOBOTHUKOB.

47. Ilonarue o p-N-nepexojie CBOKWCTBA p-N-1epexoa U ero BoJibTaMIIepHast XapaKTePUCTHKA.
Junonpl.

48. ®OTO’EKTPUUECKUE SBICHUS B MOJIYIMPOBOIHUKAX.

49. CocraB U XapakTepuCTHKH siipa. Pazmep sinep. CBoiicTBa U mpupojia SASPHBIX CHIL

50. [IedekT Macchl U JHEPTHH CBSI3U SApa.

51. 3aKOHOMEPHOCTH U MPOUCXOXKIeHUE anb(a-, 6eTa-, raMMa- U3TyYCHUH aTOMHBIX Sep.
3aKOH PaJMOaKTUBHOTO pacmaja.

52. SInepHble peakluu 1 3aKOHBI COXPAHCHHUS.

Kpumepuu ouenku: IlpuBeneHnl
B pazjeiie 2

Ilpumep ounema ona sk3amena
®enepalibHOE rOCYAApCTBEHHOE OI0/KETHOE 00pa30BaATEIbHOE YUPEKIACHHUE
BbICILIET0 00pa30BaHuUs
«/>xeBCKH rOCY1apCTBEHHBIN TeXHUUecKuil yHuBepcuteT nMeHu M. T. Kanamuukosay
Buier k 3xk3ameny Ne_ 1o
qucuuize «dusuka»

1. SIBneHue »oneKTpOMarHUTHOW WHAYKIWU. 3akoH Papanes-JleHna u ero BbIBOA U3
AJICKTPOHHBIX MPEICTABICHUH.

2. Judpakuus @paynrodepa Ha AUPPaKIIHOHHON pelIeTKe.

3. 3agaua. JIBa KpYroBbIX BUTKa PACIOIOXKEHBI BO B3aMMHO MEPIEHIUKYISIPHBIX MIOCKOCTIX
TakK, 4YTO WX IIEHTPHI COBMAMAOT. HaliTh MHIYKIINIO B IEHTPE BUTKOB, €CIIM PAIUyChl BUTKOB
OJIMHAKOBHI M PaBHBI 5 CM, a CHJIa TOKA B K&KJIOM BUTKE 5 A

buner paccMoTpeH u yTBepkAeH Ha 3aceqaHuM kadenpsl PuO «  » 20 T
ITporoxoi Ne

Haumenoeanue: KOIIOKBUYM

Ilpeocmasnenue 6 @OC: nepeueHb BOIIPOCOB

Ilepeuenv 6onpocoe 0na npogedenus KonioKeuyma:

Komnokuym Nel

1. TlonsTHe mpocTpaHCTBa U BpeMEHU B Kiaccudeckoil gusuke. Cuctemsl oTcuera. [lepemenienue
U CKOpocThb. HopMalibHOE, TAHTEHIIMAIIBHOE U TIOJIHOE YCKOPEHUE.

2. 3akoH wuHepnuu. MHepuuanpHble UM HEWHEPIUAIBbHBIE CHUCTEMBl oOTcyera. Duszmueckoe
COJIepXKaHuE MOHSATUN MACChI, CUJIbl, UMITYJIbCa, UMITyJIbca CHIIbL. 2-i1 3akoH HbioToHa. Bumbl
B3aWMO/JICUCTBHUI, IOHITHE O CHUJIaX UHEPIUU.

3. 3-it 3akoH HproToHa. BHemHue u BHYTpEHHUE CHIIBL. 3aKOH COXpPAaHEHUS HMITYJIbca st
3aMKHYTOM cucTeMBbI Tell. [oHATHE IEHTpa Macc U 3aKOH €0 JBHXKEHUS.

4. Tlonsarue »Hepruw, pabOTHl U MOIIHOCTH. KuHeTHdeckas SHEpPrus MEXaHHUECKON CHCTEMBI.
Pabota nepeMeHHOI CHUITBI.

5. Tlone xak ¢opma mMaTepuu, OCYIIECTBIsEMas CHUJIOBOE B3aWMOJCHCTBHE MEXAY YACTHUIIAMHU.
[TonsiTne norenuuanbHoro noss. [loTeHuuanbHas sHEPrus MaTepualbHOM TOYKM BO BHEIIHEM



CHUJIOBOM TIOJIE M €€ CBSI3b C CHJIOHM, JNEHCTBYIOIIEH Ha MaTEepHAIbHYIO TOUYKY (Ha MpuUMepe
TPaBUTAIMOHHOTO TIOJIs).

6. 3akoH coXpaHEHMsI PHEPIMHU B MEXaHUKE, KOHCEPBAaTHBHbICE U HEKOHCEPBATUBHBIC CHUCTEMBI.
[IpuMeHeHre 3aKOHOB COXpPaHEHUs K YIPYTOMY U HEYIIPYTOMY yAapaM.

7. BpamarenbHoe IBUKEHUE M €r0 KMHEMATUYECKUE XapaKTEPUCTUKU: YIJIOBOE IEpPEMEIIECHUE,
YTJI0Basi CKOPOCTh M YIVIOBOE yCKOpeHHE. CBA3b YIIIOBBIX XapaKTEPUCTHUK C JIMHEHHBIMH.

8. JlmHaMu4eckue XapaKTepHCTUKU BPALIATEIbHOTO IBUKECHHUS: MOMEHT CHJIBI, MOMEHT HMITYJIbCA
OTHOCHUTEJIbHO TOUYKHU (MTHOBEHHON OCH) M 3aKPEIUIEHHO OCH.

9. MowmeHT umHepIUHU. BplyncieHne MOMEHTOB HWHEPIUU Ten TNpaBuibHOUW (opmbl. Teopema
[ITennepa.

10. OcHOBHOI 3aKOH JMHAMHUKM BpALIaTEIbHOTO JBWKCHHMA. 3aKOH COXPAaHEHHS MOMEHTA
UMITYJIbCA.

11. Kunernueckas 3HEprust 1 paboTa BO BpalIaTeIbHOM JIBUKCHUU.

Komnoksuym Ne2

1. MarauTtHoe noJje U ero XapakTepUCTUKH: UHIYKIUS, HAPSYKEHHOCTh. 3aKOH AMIepa.

2. KoHTyp ¢ TOKOM B MarHUTHOM HIOJI€.

3. 3akoH buo-Capapa-Jlanmaca M e€ro NpUMEHEHHWE K BBIYMCICHHUIO MAarHUTHBIX THOJEH
IPSIMOJIMHEMHOT O IIPOBOJIHUKA C TOKOM U KPYrOBOI'O TOKa.

4. Teopema O LUPKYJALKMKA BEKTOpAa MAarHUTHOM MHAYKUMHU (3aKOH IIOJIHOTO, TOKa). Buxpesoit
XapakTep MarHuTHoOro nois. IIpumeHeHHe Teopembl O LHUPKYJALMM K pacdeTy MAarHUTHBIX
HIOJIEH.

5. [Ilonsarue, o MarHuTHOM mnotoke. Teopema Octporpajackoro-I'aycca uis MarHUTHOTO MOJIS.
PaboTa nepemerieHus NpoBOAHUKA U KOHTYpa C TOKOM B MAarHUTHOM II0JIE.

6. JIBmxkeHue 3apsHKEHHBIX YacTULl B MarHUTHOM nosne. Cuna JlopeHna. Y cKopuTenu 3apsyKeHHbIX
YaCTHLI.

7. SIBnenue 3neKTpoMarHUTHOM MHAYKIMU. 3akoH Dapases-JIeHna u BbIBOJ €ro U3 JIEKTPOHHBIX
IIPEACTaBICHU M.

8. HWuaykTUBHOCTH cojeHOHMA. SIBIeHHE CaMOWHIYKIHMU. TOKM NpH 3aMBIKaHUM M Pa3MbIKaHUH
1eny. DHEPIrysi MArHUTHOTO TOJIS.

9. OmnmcaHne MarHUTHOTO TOJS B BemiecTBe. Kiaccmdukamus MarepuanoB MO MarHUTHBIM
CBOMCTBAM.

10. Jlua- u mapaMarHeTHKH.

11. deppomarHeTHkH, UX OCHOBHBIE CBOIiCTBa. JloMeHHas npupoaa peppoMarHeTuszma.

Kpumepuu oyenxu: IlpuBenensl
B pazjene 2

2. Kputepuu u mkajibl OeHUBAHUS

JIJ1s1 KOHTPOJIBHBIX MEpOINpPUATUI (TEKYLIEro KOHTPOJS) YCTaHABIMBAETCS MHHHMAIBHOE M
MaKCHUMaJIbHOE KOJIMYECTBO OayIOB B COOTBETCTBUM ¢ Tabmuued. KoHTponbHOE Mmepomnpusitue
CUMTAeTCs MPONIEHHBIM YCIEHNIHO TMpH YCIOBMM Habopa KoJM4YecTBa OauloB HE HUXKE
MUHHUMAJIBHOTO.

Pe3synbrar 00ydeHHs] MO JUCHUIUIMHE CUUTAETCS JOCTUTHYTBHIM IMPH YCIEUTHOM MPOXO0KIECHUI
00y4aromuMcst BceX KOHTPOJIbHBIX MEPONPUATUH, OTHOCAILIUXCS K TAHHOMY pe3yibTaTy 00yYeHUsl.



2 ceMecTp

Pazoenvt Konuuecmeo 6annog
OUCHUUNTUNDL Popma konmpons min max
1 JIP: IIpoBepka OCHOBHOIO 3aKOHa JIUHAMHKHU 4 8
BpAILlaTEIbHOTO ABM)KECHUS
1 JIP: N3yuenue nBwkeHus MasTHIKAa MakcBeia 4 8
2 JIP: Ompenenenue mokazatens aanadaThl BO3AyXa 4 8
MerogaoM Knemana-/Ie3opma
2 JIP: Onipenenenue yieabpHON TEINIOEMKOCTH METAJIIOB 4 8
METOJIOM OXJIAXICHUS
3 JIP: M3MepeHue HIEKTPUYECKUX CONPOTUBICHUN C 4 8
IIOMOIIBIO MOCTAa YUTCTOHA
3 JIP: OnpeneneHne OTHOCUTENBHON ANUAIEKTPUYECKON 4 8
POHHIIAEMOCTH MaTEPUAIOB
1-3 DpOHTAIBLHBIN ONMPOC MO PEIICHHUIO JOMAIITHUX 33]1a4 22 42
1 Komnoksuym Nel 6 10
Utoro 52 100
3 cemecTp
Pazoenv Konuuecmeo 6annoe
OUCHUNTUHDL Popma Konmpons min max
4 JIP: Onpenenenue yaenpHOTO 3apsija dJIEKTpoHa 4 8
METOI0M MarHeTpoHa
4 JIP: M3yueHue pe3oHaHca HaMpsHKEHUN 4 8
5 JIP: 3ydeHne nienu nepeMeHHoro Toka 4 8
6 JIP: U3yueHue sBieHUS HUHTEpPEpEeHIMU CBETA B 4 8
TOHKHUX IJICHKaX Ha mpuMepe KoJer] HproTona
6 JIP: U3yuenue sBnenus qudpakunun OpayHrodepa Ha 4 8
TUGPaAKIIMOHHOM perieTke.
7 JIP: HccnenoBanue TeMIepaTypHOM 3aBUCHMOCTH 4 8
COITPOTHBIICHUS METAIJIA U TIOJTYIPOBOTHHKA.
4-7 OpOHTANBHBIN ONMPOC MO PEMICHHUIO JOMAIIHUX 33]1a4 22 42
4 Komnoksrym Ne2 6 10
Htoro 52 100

HpI/I OLICHUBAHNU PE3YJIbTATOB O6y‘IeHI/I$I o AUCHUINNIMHE B XOA€ TCKYHIErO KOHTPOJIA
YCIICBAEMOCTU HUCHOJIB3YIOTCA CICAYHOIIUC KPUTCPHUU. MuHUMAIIBHOE KOJMYECTBO 0asioB
BBICTaABJIACTCA O6yanOHlCMYCH ITPU BBIITOJIHCHHUU BCEX HOKaSaTCHeﬁ, AO0IYCKAIOTCA HCCYIICCTBCHHBIC
HCTOYHOCTH B U3JIOKCHHHU U O(I)OpMJ'ICHI/II/I MaTcpHraia.

Haumenosanue,

Iokazamenu evicmasienus MUHUMATIbHOZ0 KOUYECHIEA DA1106
o0o3nauenue




JlaGopaTopHas paboTa BBITIOTHEHA B TIOJTHOM 00BEME;
[IpencraBieH oOTYeT, COACpXKAIIMA HEOOXOIWMBIE pACUeThl, BBIBOJIHI,

JlabopaTtopHas 0(hOPMIICHHBIH B COOTBETCTBHHU C YCTAaHOBJICHHBIMU TPEOOBAHUSIMU;

pabora [IpogeMoHCTpUPOBAH YAOBICTBOPUTENBHBIH YPOBEHb BIAJICHUS MaTEPUAIIOM.
[Tpu 3amuTe 1a6OpaTopHON pabOTHI, JaHBI IPAaBUIIbHBIE OTBETHI HE MEHEE YeM
Ha 50% 3a7aHHBIX BOIIPOCOB

OpOHTAIBHBIN

OIIPOC TI0

PCLICHHIO [IpaBusnbHO pemieno 6omaee 50% 3amxayu

JOMAITHUX

3a1aq

Kosokuy [IpogeMoHCTpUPOBAH YIOBIETBOPUTEIBHBIN yPOBEHBb BIAJCHHS MaTEpPHUAIOM.

Jlanbl ipaBUIIbHBIE OTBETHI Ha Oosiee 50% BOIPOCOB

HpOMe)KYTOIIHaH aTTeCcTauysd 110 AMCHHUIIJIMHE BO 2 CEMECCTPC IPOBOAUTCA B (bOpMC 3a4c€Ta.

HTorosas olieHKa 10 JUCIUIIIIMHE MOXKET OBITH BBICTABJIEHA HA OCHOBE PE3YyJIbTAaTOB TCKYLICTO
KOHTPOJIA C UCIIOJIb30BAHUEM CHGILYIOIHGIZ HIKaJbI:

Ouyenka Haépano 6annos
«3aYTEHO» 52-100
«HE 3a4TEHO» 0-51
Ecin cymma HaOpanHbix OamioB MeHee 52 — oOywarouuiicss He JoImyckaeTrcs 0

HpOMG)KyTO‘IHOfI aTTeCTalnu.

Ecnu cymma 6amnoB cocrapinsieT oT 52 1o 100 6amioB, o0yyaronuiics 10myckaercs 10 3a4eTa.

buner k 3a4eTy ¢ BKJIIOYAET JBa TEOPETUYECKUX BOIIPOCA U OJHY 3ajauy.

[TpomesxyTouHas arTecTanus NPOBOAUTCSA B GopMe ycTHOTO ornpoca. Bpems
Ha MOJTrOTOBKY: 45 MUHYT.

HpI/I OLICHUBAHWU PC3YJIbTATOB O6yLIGHI/I$I o AUCHUIIIMHE B XOAC HpOMe)I(YTOLIHOI‘/’I

aTTeCTalluM UCIIOJB3YIOTCA CICAYIOMNE KPUTCPHUU U IIKAJIa OCHKH:

Ouenka Kpumepuu oyenku
OO6yyarormuiics JIEMOHCTPUPYET 3HaHUE OCHOBHOTO
y4eOHOMPOrpaMMHOTO MaTepualia B o0beMe, HEOOXOAUMOM s
«3a4TEHO»

JalbHEUIIEH y‘{e6bl, YMECT IPUMCHSATD €I'0 IIPH BBIITOJIHCHUH KOHKPCTHBIX
3aI[aHI/II71, NpeaAyCMOTPCHHBIX HTPOT paMMOﬁ JUCHUITIINHBI

«HEC 3a4YTCHO»

OOyuaromuiicsi JEMOHCTPUPYET 3HAUMUTEIbHBIE TPOOETbl B 3HAHUAX
OCHOBHOTO y4e0HO-TTPOrPaMMHOTO MaTepuana, JOTTYCTHIT
IMPHUHIOHUIINATIBHBIC OIIIMOKH B BBIIIOJIHCHU N OpeaAyCMOTPCHHBIX
MpOTrpaMMOi 3aJJaHU U HE CTIOCOOEH TIPOIOJDKUTE 00yUIeHUE

HpOMe)KYTO‘-IHaSI arrecranus 110 JUCHUIIIIMHE B 3 CEMECTPEC NPOBOJAUTCH B (I)OpMC OK3aMCHa.

HTorosas olieHKa 10 JUCLHUIIMHE MOXKET OBITh BHICTaBJICHA HA OCHOBE PE3YJIbTAaTOB TCKYLICTO
KOHTPOJIA € UCITIOJIb30BAHUEM CHC,Z[y}OH_ICﬁ HIKaJIbI:

Oyenka | Haépano bannos




COTITUIHO» 85-100

«XOPOIIIO» 65-84

«YZAOBJIIETBOPUTEIBHO» 46-64

«HEYJIOBJICTBOPUTEILHO» 0-45
Ecnmn cymma HaOpanHeix OamioB MeHee 46 — oOyyarommicss HE JOIMYCKaeTcs [0

IIPOMEKYTOUHOH aTTECTALUU.

Ecmun cymma GaminoB cocraBiser oT 46 mo 100 6amnoB, oOydaroIIMACS AOIMYCKAETCS 10

OK3aMcCHa.

buner x 3K3aMeHy BKJIIOYAET JBa TEOPETUUECKUX BOIIPOCA U OJHY 3a]ady.

[TpomMexxyTouHast aTTecTaus MPOBOIUTCS B popme yCTHOTO ompoca. Bpems

Ha MOJTrOTOBKY: 45 MUHYT.

HpI/I OLCHUBAHUHU PE3YJIIbTATOB 06yquH;1 10 JUCHUIIIIMHE B XO0C HpOMeH(YTOqHOﬁ aTTcCTalluu
HCIOJIB3YIOTCA CIICAYIOIINUEC KPUTCPUN U HIKAJIa OLCHKHU !

Ouenka

Kpumepuu oyenku

«OTJIHYHO»

OOyuaromuiics TIOKa3ajl BCECTOPOHHEE, CHCTEMAaTHYeCKOe M TITyOOKoe
3HaHHE Y4eOHOro MaTepuana, IpeJyCMOTPEHHOr 0O IPOrpaMMoi, yMEHUE
YBEPEHHO TMPHUMEHSITh Ha UX TMpPaKTUKe TMpU pEHIeHUH 33434y
(BBITIOJIHEHUU  3aJlaHUil), CIIOCOOHOCTH TMOJIHO, TPAaBUIBHO W
apryMEHTHPOBAaHO OTBEYaTh Ha BOMPOCHI M JeJaThb HEOOXOAUMBIE
BbIBOJIbI. CBOOOJIHO HCIIOJIb3YyeT OCHOBHYIO JHUTEpPaTypy U 3HAKOM C
JOTIOTHUTEIILHOU JTUTEPaTypOl, peKOMEHIOBAHHOM MPOTrpaMMOH.

«XOopomo»

OOyuaromuiics Mokaszaja MOJHOE 3HAHUWE TEOPETUYECKOro MaTepuaa,
BIIaJICHUE OCHOBHOW JIMTEPATypOM, PEKOMEHIOBAHHOW IIpOrpaMMe,
YMEHHE CaMOCTOSITeNIbHO pemaTh 3a7ady  (BBINOJIHATH  3a/aHus),
CHOCOOHOCTh APTYMEHTHUPOBAHHO OTBEYaTh Ha BOMPOCHI U JIENaTh
HE00XO0/IMMBIE BBIBOJIBI, TOTTYCKAET €MHUYHBIE OIIMOKH, HCTIPABIIiEMbIe
nocie 3amevyaHus mnpenogasarens. CHocoOeH K CaMOCTOSATEIbHOMY
MIOTIOJIHEHUIO U OOHOBJICHHIO 3HAaHMH B XOJ€ JaibHeimeill ydeGHOM
paboThI ¥ TpodhecCUOHATBEHOM AESITEIIBHOCTH.

«KYHAOBJICTBOPUTECIIBHO»

OO0yyaronuiicss AEMOHCTPUPYET HETOIHOE WU (pparMeHTapHOe 3HAHUS
OCHOBHOTO Y4eOHOT'0 MaTepuaa, JOMYyCKaeT CYIIeCTBEHHbIE OIMOKU B
€r0 M3JI0’)KEHUHU, UCTIBITHIBACT 3aTPYAHEHUS U JOIMYCKAET OIIUOKH TPH
BBITIOJIHCHUH 3a/laHui (PEIIeHWH 3a/iad), BBITIOJNHSET 3aJaHue TpH
MOJICKa3Ke MpernoaaBaTesisi, 3aTpyaHseTcs B (GOPMYIUPOBKE BBIBOJIOB.
Brnaneer 3HaHWMEM  OCHOBHBIX  Pa3feiioB, HEOOXOIUMBIX IS
JadbHEHIero oOy4deHHsl, 3HAKOM C OCHOBHOW W PEKOMEHJIOBAaHHOM
JUTEPATYPOU, PEKOMEHIOBAHHON IIPOrPAMMON.




«HCYIAOBJIICTBOPUTECIIBHO»

OOyuJaronuiics Py OTBETE IEMOHCTPUPYET CYIIECTBEHHBIC MPOOEIHI B
3HaHMUSIX OCHOBHOTO Y4eOHOT0 MaTepuasa, JoImycKaeT rpyobie OIMOKU B
(GOpMYITHPOBKE OCHOBHBIX IMOHITHN W TMPH PEIICHUH THITOBBIX 33134
(MpY  BBIMTOJIHEHWM THUIIOBBIX 3a/IaHUWil), HE CHOcOOEH OTBETUTHh Ha
HABO/ISIIIIKE BOMIPOCHI MpenoaaBaress. OleHka CTaBUTCS 00yJatoniMCs,
KOTOpbIE HE MOTYT WPOJOJDKUTh OOYYCHHWE WM TPUCTYIIHTh K
npoeCCUOHATLHON JICATEIIBHOCTH TI0 OKOHYaHWUU 00pa3oBaTEIHLHOTO
YUpEKACHUST 0€3 JOMOJHUTEIBHBIX 3aHATHH TI0 paccMaTpuBacMOi
JVCIIATUTHHE.




