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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 oucuyuniaunol

[lenbt0 OCBOCHUS JUCIUILIMHBI SBISCTCS W3YYECHUE TPUPOIBI Yepe3 S3bIK
¢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.

DNEeKTPUYECTBO. DJIEKTPOMArHeTU3M. OJEKTPOMAarHuUTHBIE KOJeOaHUS U
BOJIHBI.

Ontuka. KBaHTOBBIE CBOMCTBA U3IIYYCHHS.

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

OneMeHTbl GU3UKH s1/Ipa U AIEMEHTapHbBIX YaCTHII.

Dopma npomercymounou
ammecmayuu

3auer / Dx3ameH




1. Heau u 3a7a4u TUCHUTLIUHBI:
eabl0 OCBOEHUS NUCHMIUIMHBI SIBIAETCS HM3Y4YEHUE MPUPOABI uepe3 S3bIK (PU3NYECKUX
Mozenel; (GopMupoBaHHME KOHCTPYKTHMBHOTO MBIIUICHUS B JII000M cdepe AeATENHHOCTH,
UCTIONB3Ys KaK Mpoo0pa3 METOHOIOTHIO COBPEMEHHOTO (PU3HUYECKOTO 3HAHMSL.

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,;

a YMEHUSI BBIIEIUTh KOHKPETHOE (U3UUECKOE COACpP)KaHUE B TPHUKIATHBIX

3ajavax Oyaylien 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. OCHOBHBIC (DM3MYECKHUE BEITMYMHBI U (PU3HUSCKUE KOHCTAHTHI, UX OMPECIICHUE, CMBICI,
CHIOCOOBI ¥ €TUHUIIBI UX U3MEPEHUS
3. METO/Ibl PEIIECHUS TEOPETHUECKUX U IKCIIEPUMEHTAIIBHBIX 3a7ay
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 060pPyI0BAaHUEM COBPEMEHHOMN (DU3UUECKOI J1abopaTopuu

4. UCIONIb30BaTh  pPAa3MYHbIE METOAUKH (PHU3UYECKHX W3MEpeHuid U 00paboTku
AKCIIEPUMEHTAIBHBIX JaHHBIX

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

MOACIIMPOBAHUSA, a TAKXKE MPUMCHATH MCTOIBI (bHSHKO-MaTeMaTI/I‘-IeCKOFO aHaJIn3a 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

Iij‘;"] 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 Crnoco6en | OIIK-1.1 3HaTh: OCHOBBI MaTeMaTHKH, 1-4 1,2 2
[IPUMEHATH (I)I/I?:I/IKI/I, BBIYMCIIMTCIIFHON TEXHUKHA U
€CTeCTBEHHOHAy4HbIe 1 | [TPOrPaMMUPOBAHNA
OGLLEHHKEHEPHBIE OIIK-1.2 YMeTh: pewiaTth 3,4 1-6 1,4
3HAHM, MeTopl | CTAHARPTHBIE pohecCHoHaTbHBIE

3a7a4u c MPUMEHEHUEM
MaTeMaTH4YEeCKOTO

€CTECTBEHHOHAYYHBIX u o0mre-
a”ainusa U .

WH)XCHEPHBIX ~ 3HAaHWUH,  METO/OB
MOACITMPOBAHIA, MaTeMaTHYECKOTO aHanm3a 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
JIESITENTbHOCTH. 00BEKTOB npodeccCHoHATEHON

JIesITeIbHOCTH

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 nocienyrOMMUX AUCUUIINH (MOyJeH ), Uil KOTOPBIX HEOOXOAUMBI 3HAHUS, YMEHUS
Y HaBBIKH, pOpMHUpYEMbIE TaHHON yueOHOM TUCIUIUIMHON (MOaylieM): DIeKTPOTEXHUKA.

4. CTpyKTYypa M coiepKaHue 1 CHHIIJIMHbI
4.1. CTpyKTYypa IMCHUIIIHHBI

g -| £ | Pacnpenenenne TpygoeMKocTH

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

n/ | ®opMa 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
dusnueckre 0CHOBLI MEXAHUKH. :
102] 2 1201 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
yAp 58 2 4 4 4 28 1a00paTOPHBIX PadoT;
(GU3UKY U TEPMOIUHAMHKHI
[OJI'OTOBKA K IPAKTUYECKUM
3QHATUIM
3. [1-3], [5]
DJIEKTPUYECTBO 54 | 2 | 6 | 4 - 28 [MoaroToBka K
[PaKTHIECKUM 3aHSITHIM
4. [1-3]
3auer 2 2 |- |- - 0,3 | 1,7 |3a4er mpoBOAUTCH B YCTHOM
(dbopme o OureTam
5.
Hroro 3a 2 cemectp: 216 | 2 |32 (16 |16 |03 | 797
6. [1-3], [5]
[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 MOJArOTOBKA K IIPAKTUUCCKUM
3aHSTHAM; [IOJTOTOBKA K
KOJUIOKBUYMY Ne2
8. |OnTuka. KBantoBas npupoa [1], [4], [3]
3Ty dCHIS 40 3 |10 |10 - 12 ITogroroBka k
MPaKTUYCCKUM 3aHATHUAM
9.  [JneMeHTbI KBaHTOBOM (HH3HKU (11, [4]. [5]
ATOMOB, MOJIEKYJI ¥ TBepabIX Tea | 36 | 3 |8 | 8 - 12 Tlogrorosia
[PAKTUIECKUM 3aHSITHAM
10. DnemeHTHI (HU3UKU ATOMHOTO (11, [4]. [5]
SIpa U DJIEMEHTAPHBIX YaCTHI] 26 |3 |4 |4 - 12 [5] Hoaroroska x
[PAKTUIECKUM 3aHSATHAM
11. [1-4]
K3aMeH 3% | 3 0.4 35,6 3K3aN£eH OpOBOJIUTCS B
yCTHOI (hopMe 1o Oue-
Tam
12. Mroro 3a 3 cemecTp 180 | 3 (32 |16 | 16 |04 99,6
13. Bcero 396 2,3 |64 |48 | 32 |0,7 |179,3
4.2. CopeprxaHue pa3iesoB Kypca
N p Konasl ®opma
) ased KOMIETEHUMH M | 3yanus | YmeHusi | HaBbiku TeKyuero
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.

DNeKTpOMarHeTu3M

OIIK-1.1,1.2,1.3

3amura
1ab0paTOPHBIX
paboT

OIIK-1.1,1.2,1.3

1,2,3,5

1,2,56

1,2,4

Pabora Ha
MPaKTHYECKUX
3aHs-

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:
(hpoHTaTHHBII
OIIpOC 110
PELICHUIO
JIOMAIITHKX 3a71a4.

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
DOneMeHThl KBaHTOBOW (HhH3UKH 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 JIEKIUIi, 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
' Jedhopmariu TBepIOro TENa.
3akonsl Kermiepa. 3akoH BCeMUpHOTo TAroTeHust. Cuiia TsSHKECTH 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
npeobpaszoBanuii Jloperna. aTepBan mexay coobTisiMi. OCHOBHOH 3aKOH
PENATHBUCTCKON TMHAMUKH MaTepUabHOM TOUYKH. 3aKOH B3aMMOCBSI3H MacChl
U SHEPIHH.
I'apmonnueckue KoaedaHns 1 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 UIeaTIbHBIX 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 TEPMOJMHAMHUYECKON BEPOATHOCTHI0. BTOpoe Havaio TepMOIMHAMUKY.
TerutoBbIe IBUTATENN U XONOAMIbHBIE MaUHEL ik KapHo u ero x.1m.x. ais
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.
OnekTpocraTndeckoe mnoje. HampsKeHHOCTh 3JIeKTPOCTaTHIECKOTO TIOJIS.
IIpuHnyn cyneprno3suuuy 3JI€KTpocTaTUIecKuX nojueil. Ilone qumnoss.
Teopema ["aycca Ui 371€KTPOCTATUYECKOTO 10J1s B BakyyMe. lIpuMeHenue
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.
DHeprusi CUCTEMBI 3apsJI0B, YEIMHEHHOTO MPOBOIHIKA U KOHJIEHCATOPA.
OHeprus MeKTPOCTaTHYECKOTO MO

15.

DIEeKTPUYECKUH TOK, CHIIa ¥ IDIOTHOCTH ToKa. CTOPOHHKE CHITBL.
DNeKTpOoABMKYIIAs cuiia ¥ HanpsbkeHue. 3akoH Oma. ConpoTuBieHUE
MPOBOIHUKOB. PaboTa 1 MomHOCTE TOKa. 3akoH Jxoyns — JleHna. 3akoH
Owma [yt HeogHOPOIHOTO y4yacTka renw. [Ipasmna 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 — Jlamnaca 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- W IapaMarHeTH3M.
HamaranmueHHocTs. MarnutHoe Moje B BEIIECTBE. YCIOBHS Ha TpaHUIIE
pazmena AByX MarHeTukoB. dDeppoMarHeTMKM W MX cBoicTBa. [lpupona
(eppomarseTusma.

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. [IpumeHeHue 31eKTpOMarHuTHBIX BOJIH.

22.

PasBurtune npencrasnenuii o mpupoje ceeta. KorepeHTHOCTh 1
MOHOXPOMaTHYHOCTh CBETOBBIX BOJIH. VIHTEepdepeHuus ceeta. MeTobl
Habmonenus 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.

EcrecTBennsii u HOJ'I?[pI/ISOBaHHHﬁ CBCT. Honﬂpmaum{ CBETa IPpU OTPAKCHUU
1 MPCJIOMJICHUU Ha I'PaHUIEC ABYX JUIJICKTPUKOB. I[BOﬁHoe

nyyenpenomiieHue.Ommuoka! 3akiaaaka He onpeaenena. [lonaspruzanronssie
MPU3MBI U TIOJIIPOU/IBI. AHAIIM3 MOJISIPH30BaHHOTO 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 CBSA3H, MTOHATHE 00 YHEPTeTUUECKUX YPOBHAX. MOJIEKyIApHbIE
criektpel. KomOnHanmonunoe paccesnue csera. [lornomenue. CioHTaHHOE
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 METaJlI — IMOIYIIPOBOTHUK.
KOHTaKT 3/1IeKTPOHHOTO U IBIPOYHOTO TIOTYTIPOBOTHUKOB (P-
nnepexon).Omudka! 3akiaaka He onpenesena. [lonynpoBoIHUKOBbIE
VOBl ¥ TPUOBI (TPAH3UCTOPHI).

31.

Pazmep, cocTas U 3apsi aTOMHOTO siipa. MaccoBoe U 3apsA0BOE YHCIa. 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 nornonienue O-usnyuyenus (3dpdext Méccdayapa). Meropt
HaOJIOIEHNS ¥ PETHCTPALIMH PAJNOAKTUBHBIX M3TydyeHUH 1 yacTuil. Omuoka!
3aknaaka He onpeaesneHa. SaepHbIe peakMy U UX OCHOBHBIC THIIBI.

32.

TMosutpon. O*-Pacnan. DiexrponHbiii 3axBar. OTKpbITHE HEWTPOHA. SInepHble 2
peaxkuuu noj aerMcTereM HeMTpoHoB. Peakius nenenus sapa. Llennas
peaxuus nenenus. [lonstue o snepHoil aHepreTuke. Peakuus cunresa
aToMHBIX sifep. [Ipobiema yrpaBisieMbIX TEPMOSICPHBIX PEaKITUiA.
KocMmuueckoe nznyuenne. MrooHbI 1 UX CBOWCTBA. ME30HBI M X CBOMCTBA.
Tumnbl B3auMo1€CTBUH 3JIEMEHTapHBIX YacTUll. YacTUIBl U aHTUYACTHULIBI.
Tumeponsr. CTpaHHOCTB M YETHOCTB AJIEMEHTApHBIX yacThll. Kiaccudukanms
3JeMeHTapHbIX yacTull. 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 nBuxenue. JIBuxKeHne TBEPIOTO Tela 2
5. 2 MonexynspHO-KHHETHYECKAs TEOPHS UICaTbHBIX Ta30B 2
6. 2 OCHOBBI TEPMOJIUHAMUKHU 2
7. 3 OnexTpocTaTuKa 2
8. 3 OCHOBHBIE 3aKOHBI TOCTOSIHHOTO TOKa 2
9. 4 MarauTtHoe 1mose MOCTOSTHHOTO TOKa 4
10. 4 Cuna Amnepa. Cuna JlopeHnma 2
11. 4 Pabora mepemenieHus] MPOBOAHMKA C TOKOM B MarHUTHOM IIOJIC. 4
OeKTpoMarauTHas HHAYKITUS.
12. 5 ONeKTpOMarHUTHBIE KOIEOAHUS 2
13. 6 Wnrepdepennns ceta 4
14. 6 Judpakius ceeta 2
15. 6 INonspuzanus ceera 2
16. 7 3aKoHbI n3TyueHHs: abCOMOTHO YepHoro Tena. ®oroaddexr. 4
Addexr Komnrona
17. 7 BonHoBbIE CBOWCTBa MUKPOYACTHIL] 2
18. 7 [IpocTeiimue ciryyan JBUKEHUSI MUKPOYACTUL] 2
19. 8 3aKoH pajnOaKTUBHOIO pacnaja. 2
Bcero 48

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 OmnpeneneHune mokasaTesst aanadaThl BO3AyXa METOIOM 2
Knemana/lesopma.
2 Komnoxsuym Nel 2
2 Onpenenenue  yIaenbHOU TCIUIOEMKOCTH  METAJJIOB 2
METOJIOM OXJIaXKJICHHS
6. 3 W3MepeHne 3IeKTPUUYECKUX COMPOTHBICHHH C IOMOIIBI0 MOCTa 2
Yurcrona
7. 3 OnpeneneHre OTHOCUTENBHOMN TUAIEKTPUUYECKON MTPOHULAEMOCTH 2
MaTepHaIoB
8. 4 OmnpenerneHue yaeapHOTO 3apsaa IeKTpoHa METOJ0M MarHeTpoHa 2
9. 4 W3ydenue pe3oHaHca HaNpsKEHUI. 2
10. 5 W3ydenne nenu nepeMeHHOro Toka 2
11. 6 Komnoxsuym Ne2 2
12. 6 Wzyyenue sBrneHusi nHTEp(EpEeHIMH CBETa B TOHKUX IUICHKaX Ha 2
npumepe koier HprotoHa.
13. 6 Uzyuenue siienus audpakuun Opaynrodepa Ha qudpakimoHHON 2
pereTke.
14. 7 HccrnenoBanne TemMnepaTypHON 3aBUCIMOCTH COIIPOTHBIICHUS 4
MeTaJljIa ¥ MOJTyIPOBOIHHKA.
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5. OueHo4YHbIe MaTepUaJbI 1JIsl TEKYLIEro KOHTPOJIS yCIeBAeMOCTH U MPOMEeKYTOYHOM
aTTecTalMu 110 JUCHHUILIMHE

st KOHTPOJIA pe3yabTaTOB OCBOEHUS TUCIUIIIIUHBI TPOBOASATCA :
— KOJUJIOKBUYMBI:

1. ®u3nyeckue OCHOBBI MEXAHHMKH.




2. DIEKTPUYECTBO U MAarHeTH3M. DJIEKTPOMAarHUTHbIE KOJICOAHHS U BOJIHBI
— 3aIIUTHI JJAOOPATOPHBIX padoT;
— pa0oTa Ha MPaKTUYECKUX 3aHATUAX: (POHTAIBHBIN OMPOC 10 PEIICHUIO TOMAITHUX 3a/1a4;
— 3a4eT; — IK3aMEH.
[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. — DJEeKTPOH. TeKCTOBbIe nanHble. — Caparos: Aii [Iu Op Menua, 2019. — 143 ¢. —
978-54486-0445-4. — Pexum pocryma: 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. .
Kyzuenos, JI. . Cemkuna, K. M. Poro3us. — D1ekTpoH. TeKCTOBbIEe JaHHbIe. — Tomck: ToMckuit
nonuTeXHuyeckui ynusepcurert, 2016. — 290 ¢. — 978-5-4387-0562-8. — Pexxum noctyna:
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.
TanuibikoBabyiikeBuY. — DIEKTPOH. TEKCTOBBIE JaHHbIE. — MuHCK: Bpisiimas mkona, 2014, —
304 c. — 978-985-06-2505-2. — Pexxum nmocryma: http://www.iprbookshop.ru/35562.html

4. N. . TamueikoBa-bymikeBnu. ®usuka. Yacts 2. Onruka. KBanrosas ¢pusuka. CtpoeHue u
¢du3nueckre cBOMCTBA BellecTBa [DneKTpoHHbIH pecypce] : yuebnuk / M. U. TanuisikoBa-
BymikeBn4. — DNEKTPOH. TEKCTOBBIE TaHHbIE. — MuHCK: Boimsitmas mkomna, 2014. — 232 ¢. —
978-985-062506-9. — Pexxum nocrymna: http://www.iprbookshop.ru/35563.html

5. [Muckapéra T.U. CoopHuK 3a1a4 1o obmeMy Kypcy pusuku [I1eKTpoHHBIN pecypce] :
yuebHoe nocobue / T.U. [Tuckapépa, A.A. Hakak. — DIeKTpOH. TeKCTOBbIe JaHHble. — OpeHOypr:
Open6yprckuii rocynapctBenHsiit yausepeurer, 9bC ACB, 2016. — 131 ¢. — 978-5-7410-1500-
1. — Pexwum pocryna: http://www.iprbookshop.ru/69942.html

B) METOAUYECCKHME YKA3aHUSA

1. Kytkun O.K. Metoanueckoe ykazanue no aucuuruinae “@Ousuka” g cryaeHTos [ u 11
KypcoB K J1a00opaTopHbIM paboTam 1o Kypcey “@usuka”. - PekomennoBana kapenpoit BM®X BD
NxI'TY ot 25 aBrycra 2008 r.

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

3. Huxummna, A. U. ®usuka. TeopeTndyeckuii Matepuan s MOATOTOBKH K JIA0OPAaTOPHBIM
paboTtam [ DneKTpoHHBIN pecypc] : yaeOHoe mocobue / A. . Hukummna, A. K. TapxanoB. —


http://www.iprbookshop.ru/79822.html
http://www.iprbookshop.ru/79822.html
http://www.iprbookshop.ru/55192.html
http://www.iprbookshop.ru/55192.html
http://www.iprbookshop.ru/35562.html
http://www.iprbookshop.ru/35562.html
http://www.iprbookshop.ru/35563.html
http://www.iprbookshop.ru/35563.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
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-
cTpouTtenbHbiii 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 ocobue / 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-KOMMYHUKAIMOHHOW ceT UHTepHeT

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

2. DiekTpoHHBIN Katanor HaydyHoi oubmmoteku Mokl TY umenn M.T. Kanamuaukosa 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

CrpaBouno-npaBoBas cucrema Koncynsrantlimtoc http://www.consultant.ru/

No oA~ W

)1) JIMIIEH3MOHHOE U CBOOOTHO pacnpocrpansieMoe nporpamMmMHoO€ odecmeyeHune:

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

7. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUNINHBI:

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 00ydeHUs! (IPOEKTOP, IKpaH, KOMIIbIOTEP/HOYTOYK).

3. JlabGopaTtopHbIe pabOTEHI.

Jnis 1abopaTopHBIX 3aHATUH Hcnob3ytoTes ayauropus Ne 215 anpec: 427430, Y amyprckas
Pecniy6nuka, r. Borkunck, yiu. I[1.U. [llyBanosa, a. 1

4. CamocrosiTenbHas padora.

[TomerieHust 17151 caMOCTOSITEBHON pabOThl OCHAIIIEHBI KOMITBIOTEPHOM TEXHUKOM € BO3MOXKHOCTBIO
MOJKIIIoUeHUs K ceTH «VHTEepHET» U JOCTYIOM K 3JIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHON
cpene BO ®I'BOY BO «MxI'TY nmenn M. T. Kamanmaukosay:

- 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
BO3MOXHOCTSIMH 3/I0pOBBsl, B TOM 4YHCIIEe A OOy4YeHHs C NPUMEHEHHEM JMCTaHIIMOHHBIX
oOpa3oBaTenbHBIX TeXxHOJNOTUH. [lnsa sToro Ttpelyercss 3asBieHHE CTyIEHTa (€ro 3aKOHHOTO
IIPEJICTABUTEIISA) U 3aKIIOYEHHE [ICUXO0JI0r0-MeuKo-nenarornueckoit komuccuu (IIMIIK).



IIpuioxkenue k padbouei nporpamme
AUCHHILINHBI

MUHOBPHAYKHU POCCHUN
BoTtkunckuit ¢pumman
®enepalIbHOrO rOCYAAPCTBEHHOTO OIOKETHOTO 00pa30BaTENbHOIO
YUPEKICHUS BBICILIETO OOpa30BaHUS

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

OueHovHbIe cpecTBA
0 JMCIUILINHE

dusuka

Hanpasienue 09.03.01 «MudbopmaTrka v BHIYUCIUTEIbHAS TEXHUKAY

npog b «KABTOMATU3UPOBAHHBIC CUCTEMbI 00pa0OTKH MH(POPMAIIMYU U YIIPABICHUS

ypOBEeHBb 00pa3oBaHUs: OakaiaBpuaT

dbopma oOydeHHS: OUHASL

001ast TpyI0eMKOCTh JUCITUTIINHBI COCTABIIACT: 9  3a4eTHBIX eAUHUII(BI)



1. OueHouHble cpeacTBa

OnenuBanue GOpMHUPOBaHNE KOMIETEHIUI MPOU3BOINUTCS Ha OCHOBE PE3YJIbTATOB 00y4EHUS,

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

JUCHUITIINHBI

OHGHO‘IHBIG cpeacrBa  COOTHECCHEI

HHAUKATOpaMU JOCTUKCHUA KOMHGTGHHI/Iﬁ IMpEACTAaBJIICHBI HHUXKE.

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

Ne | Koabl koMmeTeHIIMH 1 PesyabTar o6ydenus ®DopMBI TEKYILETO U
n/n HHIUKATOPOB (3HaHUs, YMEHUs U HAGLIKUL) MPOMEKYTOYHOT0 KOHTPOJISt
1 OIIK-1.1 3Hare: | 31: 3Haer QyHOaMeHTanbHBIC 3aKOHBI INPUPOJBL | 3amuTa IabopaTopHBIX padoT
OCHOBBI MATEMATHKH, | OCHOBHBIE (PH3MIECKIE 3aKOHBI K HX CMBICI Pabora Ha IpaKTHYECKUX
busuKy, 32: OcHOBHBIC (HDU3UUCCKHE BEMIUHEI X (PU3HIECKHE 3aHATHAX: PPOHTATIBHBIH
BBI‘IHCHHTCHLHOﬁ KOHCTAaHTBbI, UX OIPECACIICHUEC, CMBICII, CIIOCOOBI U onpoc
o PpCHICHUIO JOMAallHUX
TEXHUKH | | SAMHHLBI NX N3MEPEHUS I8
33 MeToapl  peElleHHs  TEOPETUYECKMX M samad  (pasnener 1-8)
IIPOrpaMMHUPOBAHHUS

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

V1BbIsBAAT (U3NUECKYIO CYIIHOCTH IpOOJeM,
BO3HHUKAIOIIUX B X0Je Oyayuieil npodeccnoHabHO
JIeSITEIbHOCTH

V2: 3anuchiBaTh OCHOBHBIE 3aKOHBI U YpaBHEHUS
il ¢msudecknx BennmunH B cucteme CU m
MPUMEHSTh UX JUIA peIIeHHs 3a7ad TeOPeTHIecKoro,
9KCIEPUMEHTAIEHOTO U MPHUKIATHOTO XapaKkTepa

H2: HaBbikamy  OOBSICHEHHs  HAOJIOAEMBIX
(hm3MUECKUX SBICHUH M 3aKOHOMEPHOCTEH

Komnoksuym Nel,2
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: (POHTANBHBIA
3a1a9u ¢ | dusudeckux mpubOpoB onpoc
M0 pemeHuI0  JOMAIlHUX

NpUMEHEHHEM V1: BoBIATE (QHU3MUYECKYIO CYIIHOCTH HpoOIeM, sanau (pasaenst 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

V5: Hcnonp3oBaTh METObI a7I€eKBaTHOT'O

(hM3UYIECKOT0 U MATEMATUIECKOTO MOJICTTUPOBAHHUS, &

TaKKe MIPUMEHSATH METO/IbI ¢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 TEOPETUIECKUX U SKCIIEPHU- 3amura 1abopaTopHBIX padoT
HaBBIKAMU MEHTAJBHBIX 3a/a4 Pabora Ha paKTHYECKUX
TEOPETUIECKOTO u | 34: HazHaueHue W MPUHIMIILI JEHCTBUS BaKHEHIIIMX 3aHATUAX: PPOHTAIIBHBIN
SKCIIEPMMEHTABHOTO | pusnuecknx npnGopos onpoc
HcClieIOBaHUS V1:BeisiBnaATE (DU3WYECKYI0 CYIOIHOCTH IPOOIeM, MO PCHICHHIO  JMOMAUTHHIX

. . 3ana4 (paszens 1-8)

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

(hU3UYIECKOr0o U MATEMATUIECKOTO MOICIMPOBAHUS, a

TaKKe MIPUMEHSTh METO/IBI ¢busuko-

MaTEMaTHYECKOTO aHaIh3a K PEHICHUI0 KOHKPETHBIX
€CTEeCTBEHHOHAYYHbIX M TEXHUYECKHUX MPOoOIeM

H1: IIpuMeHeHNs OCHOBHBIX METO/IOB U MOTYICHHBIX
6a30BbIX 3HAHWH TS PEILICHHST TPUKIIaTHBIX

3ajgau
H2:

(hM3NYECKUX SIBJICHUH U 3aKOHOMEPHOCTEH

HaBrikamMu  00BsICHEHHST  HAOIIOJAEMBIX

H3: HaBeixamu paboOTHI ¢ OCHOBHBIMH (DPU3NYECKUMU
npubopamu, 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 O JUCIUILTNHE

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
CBs3aHbI ¢ JIMHENHHBIMU? Kak HanpaBieHbl BEKTOPA YIJIOBOTO NIEPEMEILIEHNUS, YTIIOBOW CKOPOCTH U
YIJI0BOI'O YCKOpEHUs?

3. Haiite ompenencHHe MOMEHTa CHJIBI U MOMEHTa HMITYJIbCA OTHOCHUTEIBHO TOYKHU BpallleHUs,
OTHOCHUTEJIbHO OcH BpaieHus. KakoBo ux Hanpasienue?

4. Nlaiitre ompeneieHHe MOMEHTa HMHEPIUMH MaTepUadbHOM TOYKM, TBepaoro Ttena. Kakos
($u3nUecKnuil CMBICIT MOMEHTA WHEPLUH Tena?

5. BeiBeaute u chopMynupyiTe OCHOBHOM 3aKOH TUHAMHUKHU BPAIlaTEIbHOTO IBHKEHUSI.

6. BriBenuTe pacueTHyro GopMyiy i MOMEHTa nHepuHu 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.
Ilpeocmaenenue ¢ OC: nepeueHs 3aaanuii Bapuanmot 3a0anuii:

3aganue no TreMe «/IBukeHHe TBEPAOrO TeJIa»:

Pemurs caenyrommue 3agaqu.

1. Jluck BpaiaeTcst BOKPYT HEMOJBMXKHOM OCH TaK, YTO 3aBUCHMOCTH yrjia MOBOPOTa paanyca
JWCKA OT BPEMEHH 3ajaeTcs ypaBHeHueM ¢ = At? (A = 0,5 pan/cex). OnpenenuTs K KOHILy BTOPOi
CeKYH/IbI TTOCJIE Hayaia JBIKEHHS: YTIIOBYIO CKOPOCTH AMCKA, YIIIOBOE YCKOpEHHWE AMCKA; ar, an,
MOJIHOE YCKOPEHHUE /ISl TOUKU, HaXoAsieics: Ha paccTosHuU 80 CM OT OCH BpallleHusl.

2. MaxoBHUK, BpalllaBIIUIiCs ¢ MOCTOSHHON 4acTOTOM No, MPU TOPMOKEHHM Hadaj BpallaThCs
paBHO 3ameaneHHo. Korma TopMmoxkeHHe NpEeKpaTHIIOCh, BpallleHHE MaXxOBHKAa CHOBA CTallo
PaBHOMEPHBIM, HO yXe ¢ 9acToToi n. OmpenenuTs yriioBoe YCKOpEeHHe MaXxOBUKa, €CIIH 33 BPEeMs
paBHO3aMEIJICHHOTO IBHKEHHS MaXOBUK clienail N 000pOTOB.

3. BreiBequte Qopmyny i MOMEHTa WHEPIMHM TOHKOTO CTEpXHS Maccod m W amuHou L
OTHOCHTEJIEHO OCH, TIPOXOJISIIECH Yepe3 EHTP Macc MEPIEHANKYIISIPHO eTo JUIMHE.

4. BreiBequte Gopmyiy st MOMEHTa HHEPIIUU o0 - TOHKOTO OJTHOPOJHOTO JKMCKa 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 mxKi/M. Ha npogomkenun ocu crepxHs Ha pacctosHud a = 10 cM ot Ommkaiiiero



KOHI[a HaXOAUTCsl ToueuHbld 3apsia Qo = 10 HKi. Onpenenuts cuily B3aMMOACHCTBUS CTEPKHS U
3apsja.

2. HaiiTn moTeHnmMan Ha Kpar TOHKOTO Jucka paamyca R = 20 cMm, mo KOTOpOMY paBHOMEPHO
pacIpesielieH 3apsij ¢ MOBEPXHOCTHON MIIOTHOCTHIO 6 = 0,25 MKKI/M2.

3. DnexkTpocTaTHuyecKoe mojie co3aaercs mapom paanycoMm R = 10 cM, paBHOMEPHO 3apsKEHHBIM
¢ 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 paanycoM R =5 cM, paBHOMEPHO 3apsyKEHHOM ©
MOBEPXHOCTHOU TNIOTHOCTHIO 6 = 1 HKi/M2. Onpeaenute pasHOCTb HOTEHIIMATIOB MEXKIY IBYMSI
TOYKaMH TTOJISI, JIeXAIMMH Ha paccTossHusaX 11 = 10 cm u r2 = 15 cM ot neHtpa chepsl.

Kpumepuu oyenku:
[IpuBenens! B pazuene 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€HIIMAIIBHOE U IIOJIHOE YCKOPEHHUE.

3. Tlonstue cocTosHUs B Kiaccuuecko MexaHuke. OCHOBHas 3ajaya JMHAMUKU. 3aKOH
uHepuuu. MHepuuanbHble 1 HEMHEPLUUAIBHBIE CUCTEMBI oTcueTa. dusnyeckoe coaepkaHue
HNOHSTUM Macchl, CHWJIbI, HMIYJbCa, HMIIyJbca CHJIbL, 2-H 3akoH HbroToHa. Bumbl
B3aMMOJCICTBHI, IOHATHE O CUJIaX UHEPLIUH.

4. 3-ii 3axoH Hplorona. BHemHue W BHYTpEHHHE CHIIBL. 3aKOH COXPAHEHUS UMITYJIbCA IS
3aMKHYTOM cucTeMsl Tel. [IoHATHE [IEHTpa Macc U 3aKOH €T0 JABUKCHUS.

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. lloTeHuumanbHas SHEpPrusi MaTepUaTbHOM 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 ABM)KEHHE U €r0 KHHEMAaTHUYECKHEe XapaKTEePUCTUKU: YIIIOBOE NepeMelleHue,
YIJI0Basi CKOPOCTh U YIVIOBOE YCKOpEHHE. CBA3b YIIIOBBIX XapaKTEPUCTUK C TMHEWUHBIMHU.

9. JlmHaMu4YecKre XapaKTEPUCTHKH BpAIIATEILHOTO JBWKCHHS: MOMEHT CHIIBI, MOMEHT
UMITYJIbCAa, MOMEHT HMHEpLUUHU. BblunucieHne MOMEHTOB MHEpLMH Tell MpaBUIbHON (OPMBI.
Teopema Illteitnepa.

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

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

12. 3ak0H BCEMHUPHOTO TATOTEHHs. | paBHTAIMOHHOE TONe. [IpUHIMIT >KBUBAICHTHOCTH.
KocMmuueckue ckopocT.



13.

14.

15.

16.

17.
18.

19.

20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Hewuneprnmansubsie cucteMsl orcuera. Cuiibl unepiuu. Cumna Koprosnuca. 3aKkoHbI COXpaHEHUS
B HEMHEPLHAJIBHBIX CHCTEMAax OTCUETA.

KunemaTnka u TMHaMHKa )KUIKOCTEN M ra30B: JIEMEHTHI MEXaHUKH JKUJKOCTEH; YpABHEHUS
HENpPEephIBHOCTU bepHynnu; BA3KOCTH; JaMUHAPHBIM W TYpOYJIEHTHBIN PEXHUMBI TEUCHUS
JKUJKOCTEN; NBUKEHUE TN B )KUJIKOCTSX U ra3ax; NOJAbEMHAs CUJIA.

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

CrnosxeHue rapMOHUYECKUX KOJIeOaHU OIHOTO HAMpPaBJICHUS U OJMHAKOBOM YaCTOTHI.
buenus.

CrnosxeHue B3aUMHO-TIEPIEHAUKYIISIPHBIX KOJIeOaHUH.

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

3aryxaromue kojeOanus. JuddepeHnuansHoe ypaBHEHHE 3aTyXaroluX KOJIEOAHUM, €ro
pELICHUE U aHAJIN3.

Brnyxnennsie konebanus. Auddepennunansnoe ypaBHeHHE BBIHYKACHHBIX KOJIeOaHHA, €eTo
pelIeHUE U aHaJIu3. SIBJIeHne pe30HaHca.

BonnoBwie mponeccel. MexanusM o0pa3oBaHHMs BOJH B ympyroi cpene. Ilomepeunsie 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 CBOWCTBA NMPOCTpPaHCTBAa M BpemeHH. IlocTynaTel cnenuanbHOM
TEOpUU OTHOCUTEIbHOCTH DiHIITENHA. [Ipeobpa3zoBanus JlopeHia u ciecTBUS U3 HUX.
Macca, UMIyJIbC U1 OCHOBHOM 3aKOH JUHAMUKH B PEIIITUBUCTCKOM MeXaHuKe. B3auMocBsa3pb
Maccbl W SHepruu. KuHeTmueckas 5Heprus B pEISTUBUCTCKOM MexaHuKe. ['paHuUIbI
NPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU.

MonekynspHas ¢usuka u TepMOoAMHAMHUKA. VX OOBEKTBI U METOABl HCCIEeIOBAHUS.
TepMoanHaMuyeckasi cCUCTEMA; €€ mapaMeTpbl U cocTosiHue. TepMoauHaMu4ecKuil mporiecc
U €r0 BUJIBIL.

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
CTeNeHsIM cBO0OIbl. BHYTpeHHsIsl SHeprus uaeaabHOro rasa.

3akoH MakcBesuia JJis pacrpeiesieHusl MOJIEKYJT H1€aIbHOTOo ra3a o CKOPOCTSIM U DHEPTHSIM
TerioBoro apwxkeHus. [lonsaTue o cpeaHeil apupmeTHuecKol, cpeHeld KBaJpaTUYHOU U
HauboJsee BEPOSITHON CKOPOCTSIX.

BriBoa 6apomerpuueckoii popMyiibl U ee aHaiu3. Pacnipenenenue bonbliMana /1715 4aCTHIL BO
BHEIIHEM MMOTEHIIMAILHOM II0JIE.

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

[TonsiTe 0 BHYTpeHHEH SHEpPruu Kak QyHKUMH cocTosiHuA. Temnora u pabora kak Gopmbl
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 mporiecc, ypaBHeHue [lyaccona. Pabora u TenioeMKOCTb.

Obparumbie u HeoOpatumsele npouecchl. [lonstue mukna. [ukn Kapao u ero KIIJ] s
UJCANBHOTO rasa. Temmosas u X0JI0AUIbHAS MAILIUHBI.

Outponus. [Ipumepsl Ha Beluucienue sHTponuu. Ilpumenenue snTponuu. Bropoe Havano
TEPMOJMHAMUKHU U €r0 CTATUCTUUYECKAsk MHTEPIIPETALINSL.

Peanbubie rasel. Cuibl MOJEKYJISIPHOTO B3auMOJICHCTBUSA. YpaBHeHHe BaHn-nep-Baanbca.
BHyTpeHHss dHeprus peaabHOro rasa.

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

DJIeKTpoCcTaTUKa. 3aKOH COXpaHeHMs 3apsiaa. 3akoH KyinoHa. DneKkTpocTaTHdecKoe mojie 1
€ro HaIlpsHKEHHOCTh. [IpuHIMn cynepnosuuuu noseu.
ITorok BEKTOpa HaNpsHKEHHOCTH. Teopema Octporpanackoro-I'aycca TSt

AJIEKTPOCTATUYECKOTO I10JII B BAKYYME U IPUMEHEHHE €€ JIs pacyeTa MOJIEH.

PaboTa cui nosist mpu nepeMenieHnu 3apsaa. [lonaTue nupKynaunu BEKTOpa HallpsKEHHOCTH
noJist. IloTeHnmanbHOCTh 2JEKTPOCTATHYECKOT O OIS,

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

JIMdnekTpukn M MX THUNBL. OJIEKTPOHHAs M OpHUEHTALMOHHAs mosisgpu3aunusa. Bekrtop
nossipu3anuu. HanpspkeHHOCTh Mol B IMAJIEKTpUKe. J(ManeKTpuyeckas NPOHHULIAEMOCTh
cpenbl. CErHETOANEKTPUKH.

Pacnipenenenue 3apsan0B B npoBogHUKE. [loe BHYTpH NIPOBOJHUKA U Y €70 IIOBEPXHOCTH.
[TpoBOAHMKY B 3JIEKTPOCTATHYECKOM TOJIE.

DNEKTPOEMKOCTh YEMHEHHOI0 TpoBoAHNKA. KoHaeHcaTophl.

OHeprus CHUCTEMBI HENOJABWKHBIX TOYEYHBIX 3apsOB, 3apsyKEHHOIO IPOBOJHMKA,
3JIeKTpruecKoro nojsi. O6beMHasi JIOTHOCTh SHEPTHH.

[ToCTOSIHHBINM 2IEKTPUYECKUH TOK M €ro XapaKTEpUCTUKU: CHIa TOKA, IUIOTHOCTH TOKa.
VYcnoBus cylecTBOBaHUSA OCTOSIHHOTO TOKa. CTOPOHHUE CHUIIBI.

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

OcHOBHBIE [TOJIOKEHUS KITACCUYECKOU 3JIEKTPOHHOM TEOPUH AJIEKTPOIIPOBOJHOCTU METAJIOB.
BeiBog 3akona Oma u JDxoynsa-JleHna B muddepeHnmanbHoOl (GopMe U3 AJIEKTPOHHBIX
MIPEACTaBICHUMN.

Ilpumep ounema ona 3auema

denepanbHOE rocy1apcTBEHHOE O10JKETHOE 00pa30BaTeNIbHOE YUPEKICHHUE
BbICILIEr0 00pa3oBaHUs
«M>xeBCKH rOCYJapCTBEHHBIN TeXHUYECKU yHUBepcuTeT nMeHn M. T. Kamamnukosa»
buser k 3ayery Ne_ no
qucuumuinHe «Pusnkay

3-it 3akoH HproToHa. BHemHWe W BHYTpEHHHE CHIIBL. 3aKOH COXPaHEHHsS MMITYJbCca s
3aMKHYTOU cucTeMbl Tell. [IoHATHE IeHTpa MacC U 3aKOH €ro JIBH)KCHHUS.
AnuabaTtHbIil mporiecc, ypaBHeHnue [lyaccona. Pabora u TemioeMKocTb.
3anauva. Teno OpoIIeHO MOJ YIJIOM O K TOPU30HTY CO CKOpocTh Vo. HaifTu: 3aBUCMMOCTb
TOPU30HTAIBHOM M BEPTUKAIBHON COCTABJISIOIINX CKOPOCTEH, a TaKKe KOOPAMHAT Tejla OT



BPEMCHH, Ha KaKyl0 MaKCUMaJIbHYIO BBICOTY IOJHHUMETCSA TCJIO0; BPEMA IIOABEMA U BPEMs
II0JICTA.

buner paccmoTpeH u yrBepikaeH Ha 3acenaHuu kagpeapsl PuO «  » 20 T
[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 TOJIE.

3akoH bwuo-CaBapa-Jlammaca M ero NpUMEHEHUWE K BBIYMCICHMID MAarHUTHBIX IOJIEH
MPSMOJIMHENHOTO MPOBOJAHUKA C TOKOM M KPYrOBOI'O TOKa.

Teopema 0 HUPKYJIALKUKA BEKTOpa MarHUTHOM MHIYKIUU (3aKOH MOJHOTO TOKa). BuxpeBoit
XapakTep MarHuTHOro noiid. [IpuMeHeHne TeopeMbl 0 HUPKYJIALUN K pacyeTy MarHUTHBIX
IIOJIEH.

[TonsitTue o mMarHuTHOM MoTOKe. PaboTa mepemelieHus: MPOBOJHUKA U KOHTYpa ¢ TOKOM B
MarHuTHOM TIOJIE.

JIBrkeHHe 3apspDKeHHBIX dYacTHl B MarHuTHOM mnosie. Cuna JlopeHua. Yckopurtenu
3apSYKEHHBIX YaCTULL.

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

NHayKTUBHOCTH cosleHOuAa. SIBiieHne caMOMHAYKIMU. TOKM ITPH 3aMbIKaHUU U pa3MbIKaHUU
Lenu. DHeprusi MarHUTHOTO MOJIS.

Onucanne MarHWTHOTO Toyisg B BemiectBe. Kiaccudukamus marepuanoB 1O MarHUTHBIM
CBOMCTBaM.

JnamarneTuky. DiaeMeHTapHas TEOpHsl TuaMarHeTusma.

[Tapamarnetuku. Kiaccuueckas teopus JlanxeBeHa.

®deppoMarHeTHKH, X OCHOBHBIE CBOICTBa. JlIoMeHHas mpupoaa heppoMarHeTusma.
CBoOomHBIE  HE3aTyxXalolMe ¢  3aTyXxarmollue dSJEeKTPOMAarHUTHbIE  KojeOaHus B
KonebaTenbHOM KoHType. JuddepenimanbHoe ypaBHEHHE 3aTyXaloluX KoJeOaHui, ero
pELIeHNE U aHAJIn3.

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

O06o011eHne 3aK0Ha AIIeKTPOMarHuTHOU MHAYKIUU. [lepBoe ypaBHeHe MakcBena.

Tox cmemenusi. O6001IEHNE 3aKOHA TOJTHOTO TokKa. BTopoe ypaBHenune Makcsesia.
Cucrema ypaBHeHMII MakcBeuia B MHTerpalbHOM u auddepeHuuansHol  popmax.
CnencrBus U3 ypaBHEHHI MakcBelia. 3HaU€HUE JIEKTPOMArHUTHOM Teopur MakcBesa.
DONeKTpOMarHUTHBIE BOMHBI U WX  cBoictBa. JuddepennuanbHoe  ypaBHEHUE
3JIEKTPOMAarHUTHON BOJIHBL. DHeprus BoiH. [lotok sHeprun. Bexkrop Ymosa-IloliHTHHrA.
CaeroBas BonHa. nTepdepenius cBera. KorepeHTHOCTD (BpeMeHHasi U IPOCTPaHCTBEHHAs )
U MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. YcioBus makc. W muH. MHTeHCcuBHOCTH mnpu
UHTEp(pEepeHITIH.
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CnocoObl MONy4YeHUs KOTEpPEeHTHbIX BOJH. WHTepdepeHins cBeTa B TOHKHMX IUICHKAaX.
[Tpumenenue nunTepdepeHn: UHTepHEpPOMETPhI, MPOCBETICHUE ONTHKH.

[Tonsitue o nudpaxiuu ceera. [puanun [oiirenca-dpenens. Mero 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 MIONIIPU3ALMU CBETA, BUJIBI MOJIApH3ay. CriocoObI HOTYYESHHUs MOJIIPU30BAaHHOTO
CBeTa.

HckyccTBEeHHAs ONTUYECKAs aHU30TPOIUS, €€ OObICHEHHE U IIPUMEHEHHE.

TennoBoe wu3nydeHune. OCHOBHBIE XapaKTEPUCTUKH TEIJIOBOTO H3JIYYEHHS. 3aKOHBI
teruioBoro u3nydenus: Kupxroda, Credpana-bonpimana, Buna. AGcooTHO YepHOE TeTo.
KBanroBass runore3a u ¢opmyna Ilnanka. Csszb dopmynsl Ilnanka ¢ kiaccuuecKUMH
3aKOHaMU TEIUIOBOro u3inyueHus. [lonarue o0 onTuyeckoil MUPOMETPHH.

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

CooTHoOIIEeHHE HEONPEEIIEHHOCTEN KaK MPOSBIIEHUE KOPITYCKYJISIPHO-BOJIHOBOIO Tyaau3Ma.
[IpyHUMIT TPUYMHHOCTH B KBAHTOBOM MexaHuKe. OrpaHMYEHHOCTh MEXaHUYECKOIO
JIeTepMUHU3MA.

BonnoBas ¢yHkius u ee cratuctuueckuid cmbicia. O6miee ypaBHenue Ilpenunrepa.
CrannonapHoe cocrosinue. YpasHenue [llpenunrepa 1 ctainoHapHBIX COCTOSTHUM.
Yacrtuia B 0JHOMEPHOW OECKOHEUHO TITyOOKOH MOTEHIUAIBHOH siMe. BoHOBBIE QyHKIINY,
KBaHTOBaHUE YHEPTUU.

[TpoxoKacHHE YaCTHIIBI Yepe3 MOTESHITMAIBHEIN Oapbep. TyHHEIbHBIN Y3PPEKT.

JInHelHbBI TAapMOHUYECKUN OCLUILIATOP B KBAHTOBOW MEXAHUKE.

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

ATOM BOJIOpOJIa B KBaHTOBOM MexaHuke. KBaHTOBbIe uncna ux ¢usudeckuit cmpici. CruH
JIEKTPOHA, CIMHOBOE KBAHTOBOE YMCIIO.

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

[TonsiTvie 06 SHEPreTUUECKUX YPOBHSIX MoJeKyJl. CIIEeKTpbl MOJIEKYI.

CrioHTaHHOE U BBIHY)KJIEHHOE W3IIy4eHHeE. JIa3epbl U UX IPUMEHEHHUE.

[TonsiTne O KBaHTOBBIX craTucTHKax. da3oBoe MPOCTPAHCTBO. DJIEMEHTApHas sUYEHKa.
[TnotHOCTL cocTosiHMil. Pacmpenenenne wuactuiy mo coctosHusMm (boze-DiHmTeiiHa,
depmu/lupaka).

TemnoeMKoCcTh KpHUCTaIM4ecKoW pemeTkd. 3akoH [lrononra-IItu. KsanToBas Teopus
TEIJIOEMKOCTH.

KBanToBass Teopusi CBOOOAHBIX D3JEKTPOHOB B MeTaie. PacmpeneneHue CBOOOJHBIX
AJIEKTPOHOB 110 HEPTUsM B 3aBUCUMOCTH OT TeMrieparypsl. Pactipenenenune ®@epmu-Zlupaxa.
BHyTpeHHss sHEprus U TEMII0EMKOCTh IEKTPOHHOI'O T'a3a B METaJlIE.

ONEKTPONPOBOJHOCTh METAIIOB. CBEPXIPOBOAUMOCTb.

Paciiennenne »HeEpreTMYECKUX YpPOBHEM M30JMPOBAHHBIX AaTOMOB M BO3HUKHOBEHHE
HHEPTreTUUECKUX 30H NMPH 00pa30BaHUM KPUCTAIUIMYECKOH peleTky. J{enenue marepuasaos Ha
METAJIJIbI, IOJYIIPOBOJHUKHU U TUIIEKTPUKH.



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

47. Ilouarue o p-N-niepexojie CBOKWCTBA p-N-Tiepexoa U ero BoJIbTaMIIepHast XapaKTePUCTHKA.
Junonpl.

48. ®OTO3NEKTPUUECKUE SBJICHUS B MOJTYIPOBOAHUKAX.

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- U3TyYCHUN aTOMHBIX S7ep.
3aKOH PaMOaKTUBHOTO pacmaja.

52. SInepHble peakluu 1 3aKOHBI COXPAHCHHUS.

Kpumepuu ouenku: IlpuBeneHnl
B pazjeiie 2

Ilpumep dunema ona sk3amena
denepanbHOE roCyIapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHUE
BbICILIET0 00pa30BaHuUs
«M>xeBCKH rOCYJapCTBEHHBIN TeXHUYECKU yHUBepcuTeT nMeHn M. T. Kanmannukosa»
Buier k 3xk3ameny Ne_ 1o
qucuuize «dusuka»

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

2. Judpakuus @paynrodepa Ha AUPPaKIIHOHHON pelIeTKe.

3. 3agaua. JIBa KpYroBbIX BUTKa PACIOIOXKEHBI BO B3aMMHO MEPIEHIUKYISAPHBIX MIOCKOCTSIX
TakK, 4TO MX IICHTPHI COBIaIal0T. HaliTH MHAYKIMIO B IICHTPE BUTKOB, €CJIM PAJNYChl BATKOB
OJIMHAKOBBI M PaBHBI 5 CM, a CHJIa TOKA B Ka)JIOM 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. TlonsTue mpocTpaHCTBa U BpeMEHH B Kiaccudeckoil gpusuke. Cuctemsl oTcuera. [lepemenienue
U CKOpocTh. HopMasibHOE, TAHTEHIIMAIIBHOE U TIOJIHOE YCKOPEHUE.

2. 3akoH wuHepnuu. MHepuuanbHble U HEWHEPIHUANbHBIE CHUCTEMBl oOTcyeTa. Dusnueckoe
COJIepXKaHUE MOHATUN MACCHI, CUJIbl, UMITYJIbCa, UMITyJIbca CHIIbL. 2-i1 3akoH HbrloToHa. Bunbl
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 mepeMeHHO CHITBI.

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



CHJIOBOM TIOJIE M €€ CBSI3b C CHJIOH, JCHCTBYIOIICH Ha MaTEpHAIbHYIO TOUYKY (HA TpUMEpE
TPaBUTAIMOHHOTO TIOJIs).

6. 3akoH coXpaHEHMsI PHEPTHMHU B MEXaHUKE, KOHCEPBAaTHBHbIE W HEKOHCEPBATUBHBIC CHUCTEMBI.
[IpuMeHeHre 3aKOHOB COXpPaHEHUs K YIPYTOMY U HEYIIPYTOMY yAapaM.

7. BpamarenbHoe IBUKEHUE M €r0 KMHEMAaTUYECKUE XapaKTEPUCTUKU: YIJIOBOE IEpEMEIICHUE,
YIJI0Basi CKOPOCTh M YIVIOBOE YCKOpeHHE. CBA3b YIIIOBBIX XapPAKTEPUCTUK C JINHEUHBIMH.

8. JlmHaMu4eckue XapaKTepHCTUKU BPALIATEIbHOTO IBUKECHHUS: MOMEHT CHJIBI, MOMEHT HMITYJIbCA
OTHOCHUTEJIbHO TOUYKH (MTHOBEHHOMN OCH) M 3aKPETICHHOM OCH.

9. MowmeHT uHepIUHU. BrlyMcIeHHEe MOMEHTOB HMHEPIUH Ten mpaBuiibHOW (opmbel. Teopema
[ITennepa.

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

11. Kunernueckas 3HEprust 1 paboTa BO BpalIaTeIbHOM JIBUKCHUU.

KomnokBuym Ne2

1. MarauTHoe 1MoJyie U ero XapaKTePUCTUKH: MHAYKIIHS, HAaPsHKEHHOCTh. 3aKOH AMIiepa.

2. KoHTyp ¢ TOKOM B MarHUTHOM TIOJI€.

3. 3akon bwuo-Camapa-Jlammaca u ero mnNpUMEHEHHE K BBIYUCICHHUIO MAarHUTHBIX IOJICH
MPSIMOJIMHEHHOTO MPOBOJAHUKA C TOKOM M KPYrOBOI'O TOKa.

4. Teopema O LMPKYJALHUM BEKTOpa MAarHUTHOM MHAYKLMHU (3aKOH IOJIHOTO, TOKa). Buxpesoii
XapakTep MarHuTHOro noiia. llpumeHeHue TeopemMbl O LHUPKYJISLUUU K PacuyeTy MarHUTHBIX
MTOJICH.

5. llonsarue, o maruutHOoM motoke. Teopema Octporpanckoro-I'aycca st MarHUTHOTO TOJIS.
Pabora nepemerienusi NpOBOJHUKA U KOHTYpa ¢ TOKOM B MAarHUTHOM TIOJIE.

6. JIBmKeHUE 3apsHKEHHBIX YacTHIl B MarHUTHOM mosie. Cuita JlopeHma. Y ckopuTenu 3apsyKeHHBIX
YacTuIl.

7. SIBneHwe 3JIeKTPOMarHuTHON MHAYKIMU. 3akoH Dapajes-JIeHa u BEIBOJ €ro U3 JIEKTPOHHBIX
IIPEACTaBICHU M.

8. VHIYyKTUBHOCTH COJCHOWIA. SIBICHHE CaMOWHIYKIMH. TOKM MPU 3aMBIKAHUW U Pa3MBIKAHUH
Henu. DHeprusi MAarHUTHOTO MOJIS.

9. Ommcanne MarHUTHOTO TMoOJsi B BemiecTBe. Kiaccudukamuss MaTepuaioB 1O MarHUTHBIM
CBOMCTBaM.

10. Jlua- u mapaMarHeTHKH.

11. ®deppomarHeTHKH, UX OCHOBHBIE CBOMCTBA. JJoMeHHas mpupoaa peppoMaraerusma.

Kpumepuu ouenku: TlpuBeneHs
B pazzene 2

2. Kputepuu u mkajibl OeHUBAHUSA

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

Pazoenwvi 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
NPOHHUIIAEMOCTH 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: M3yueHue 1ienu nepeMeHHoro Toka 4 8
6 JIP: U3yueHue sBieHHUS HUHTEpPEpEHLMU CBETA B 4 8
TOHKHUX IJICHKaX Ha mpuMepe koier] 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 OLCHUBAHHNU PE3YJIbTATOB O6y‘I€HI/I$I o AJUCHUINNIMHE B XOAC€ TCKYHICrO KOHTPOJIA
YCIICBAEMOCTU HUCIHOJIB3YIOTCA CICAYIOIIUC KPUTCPHUH. MuHUMAIIBHOE  KOJIMYECTBO 0ajuioB
BBICTaBJIACTCA o6yqa10meMyc;1 ITPpU BBIITOJIHCHHUHU BCEX HOKa3aTeHeI71, AOIYCKAIOTCA HCCYIICCTBCHHDBIC
HCTOYHOCTH B U3JIOKCHHUH U O(l)OpMJ'IeHI/II/I MaTcpHraia.

Haumenosanue,

Iokazamenu evicmasienus MUHUMATIbHOZ0 KOUYECHIEA DA1106
o0o3nauenue




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

JlaGopaTopHas 0(OpMIICHHBIN B COOTBETCTBUH C YCTAHOBJICHHBIMHU TPEOOBAHUSIMH;

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

JIOMAIITHUX

3a1au

Kosokuy [IpogeMoHCTpUPOBAH YIOBIETBOPUTEIBHBIN yPOBEHBb BIAJCHHS MaTEpPHUAIOM.

Jlanbl ipaBUIIbHBIE OTBETHI Ha Oosiee 50% BOIPOCOB

HpOMe}K}ITOLIHaH arrecragus 110 JUCHUIIIINHE BO 2 CEMECTPE NPOBOAUTCA B (bopMe 3a4cTa.

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

Ouyenka Haépano 6annos
«3a4YTEHO» 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 TEOPETUUECKUX BOIIPOCA U OJHY 3ajauy.

[TpomexyTouHas aTTecTanus MPoBOIUTCS B popme yCTHOTO omnpoca. 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
SaﬂaHHﬁ, NpeaAyCMOTPCHHBIX nporpaMMoﬁ JUCIHUITIINHBI

«HEC 3a4YTCHO»

OOyuaromuiicst JEMOHCTPUPYET 3HAUUTEIbHBIE TPOOETbl B 3HAHUAX
OCHOBHOTO y4eOHO-TIPOTPaMMHOTO Marepuarna, JOTYCTHIT
IMPUHOHUIINAJIBHBIC OILIIMOKH B BBIITOJIHEHUHN npeaAyCMOTPCHHBIX
MIPOrpaMMoii 3aJaHU U HEe CIIOCOOEH MPOJAOJIKUTE 00yueHue

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 6annoe




«OTITUIHO» 85-100

«XOPOIIIO» 65-84

«YZAOBIETBOPUTEIBHO» 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 OLCHNBAHWU PC3YyJIbTATOB O6y‘leHI/I5[ IO AUCHHUIIIIMHE B XO€ HpOMe)I(YTOIIHOfI aTTcCTallun
HCIOJIB3YIOTCA CIICAYIOIIUC KPUTCPUN U IIKAJIa 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,
BIAJICHNE OCHOBHOM JIUTEPAaTypOH, PEKOMEHJOBAaHHOW IIPOrpaMMe,
YMEHUE CaMOCTOSTENIbHO pellaTh 3a7ad  (BBIIOJIHATH  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.

«Y0BJIETBOPUTEIILHO»

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/laHuil (pEIlIeHWH 3a/lay), BBITIOJHSET 3aJaHue TpH
MOJICKa3Ke MpernojaaBaTesisi, 3aTpyaHseTcs B (HOPMYIUPOBKE BBIBOJIOB.
Brnaneer 3HaHWMEM  OCHOBHBIX  Pa3felioB, HEOOXOIUMBIX  JUIs
JNaTbHEUIero OoOy4YeHHsl, 3HAKOM C OCHOBHOW U PEKOMEHJIOBAaHHOM
JUTEPATYPOU, PEKOMEHIOBAHHON IIPOrPAMMON.




«HCYIAOBJIICTBOPUTECIIBHO»

OOyuJaronuiics Py OTBETE IEMOHCTPUPYET CYIIECTBEHHBIC MPOOEIHI B
3HaHMUSIX OCHOBHOTO Y4eOHOT0 MaTepuasa, JoImycKaeT rpyobie OIMOKU B
(GOpMYITHPOBKE OCHOBHBIX IMOHITHH W TPH 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.




		2022-04-16T10:36:37+0400
	Давыдов Иван Александрович
	Подпись документа




