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1.1les i1 oCBOEHUS TMCHUTLIMHBI
LlensiMu OCBOEHUS AUCUUIUIMHBL  SIBJISIOTCS ~-O3HAKOMJICHHUE CTY/IEHTOB
C COBPEMEHHOH (PU3NUECKON KapTUHON MUPA, TPUOOPETECHHE UMK HABBIKOB AKCIIEPUMEHTAIBHOTO
ucciieI0BaHMsl (PU3MYECKHX SIBJICHUH U IPOLIECCOB, N3yUYE€HUE TEOPETUYECKHX METO/I0B aHaIM3a
¢u3nueckux sSBICHUA, 00y4eHrEe TPAMOTHOMY IIPUMEHEHHUIO TIOJIOKEHUN (PyHTaMEHTaTbHON
(GU3UKN K HAYYHOMY aHAJIM3y CUTyallui, C KOTOPBIMH IPUXOIUTCS CTAIKUBATHCS MPH CO3AAHUU
HOBOM
TEXHUKU U TEXHOJIOTUH, a TAK)Ke BBIPAOOTKH y CTYJJICHTOB OCHOB €CTECTBEHHOHAYYHOI'O
MHUPOBO33PEHUS U 03HAKOMJICHHUS C UCTOPHEH Pa3BUTUS (U3NKU M OCHOBHBIX €€ OTKPBITHIA.
JUia nocTuKeHus yka3aHHOH LeJM Heo0X0AUMO (3a1auu Kypea):
- U3y4eHHE 3aKOHOB (PU3HKH, (PU3NUECKUX SIBIICHUH U TPAHUI] UX TPUMEHUMOCTH;
- (hopMUpOBaHKME HABBIKOB IIPUMEHEHNUS 3aKOHOB (DU3UKHU JIJIs IPAKTHUECKUX MPUIO0KEHUH;
- U3y4eHHE OCHOBHBIX (DU3MUECKUX BEJIWYHH, 3HAHUE UX OIPEJIEIIEHHUs], CMBICIIA, CIIOCOO0B U
€/IMHUL] UX U3MEPEHMUS,;
- (hopMupOBaHHE HABBIKOB MCIIOJIb30BAHMSI PA3IMYHBIX METOIUK (PU3HUECKUX U3MEPEHUI U
00pabOTKH IKCIIEPUMEHTANIBHBIX JIaHHBIX;
- IprOOpeTeHNe HaBBIKOB PA0OTHI ¢ MPUOOPaMu B 000PyIOBaHUEM COBPEMEHHON (PHU3UIECKOM
nabopaTopuu;
- IproOpeTeHNE HaBBIKOB METOAOB (PU3NKO-MAaTEMATUYECKOTO aHaJIHM3a K PEIICHUI0 KOHKPETHBIX
€CTECTBEHHOHAYYHbIX U TEXHUYECKUX MPOOIIEeM.
B xo71€ 0CBOEHMSI TUCIMIUIMHBI CTYJJCHT TOTOBUTCS K BBITIOTHEHHUIO CIICAYIOIIHX
po)eCCHOHANIBHBIX 3A0aU.
1. -mexnonocuueckas desmenvnocmy:
- KOHTPOJIb PE&KUMOB pabOThI TEXHOJIOTHYECKOTO 000PY10BaHMS;
2. 9KCNIYamayUuoHHAs 0esimenbHOCb:
- IOJITOTOBKA TEXHUYECKOM TOKYMEHTALlMU Ha PEMOHT;
3. npoexmuas 0esimenbHOCb:
- cOOp M aHaIM3 TAHHBIX JJIS IPOEKTUPOBAHUS.

Mecto nucunmimmasbl B ctpykrype OIIOII 6akanaspuara

qucuuruinHa «®u3nKay OTHOCUTCS K JUCLUIUIMHAM 00s3aTelbHONM 4acTH OCHOBHOM
npodeCCHOHAIBHON 00pa30BaTeIbHON MTpOorpaMMbl OakaiaBpuarta 1o HarpaBJIeHUIO MOATOTOBKH
13.03.02 DnexTposHepreTuka U AIEKTPOTEXHUKA, u3ydaercs B 1,2,3 cemectpe. HAEKC TUCHUIIIMHBI
b1.0.07

CBs13p TUCHUIIMHBI «DU3HKA»C NPeAIIeCTBYIOIIUMH IMCUMIINHAMH U CPOKH UX U3y4YeHHS
Tabnuya 2.1.

Kon JMCUMIUIMHBI, TNpellecTBYIOIHEe JUCHUIJINHE Cemectp
TUCHUIUIHHBI [« Du3uKa»

CBsi3b TUCHUNIMHBI «DU3HKA» ¢ MOCTETYIOIMMH JUCHUIIIMHAMHA U CPOKHU UX H3YyUYeHUsI
Tabauya?l.2.



Kon JAMCcUMIUIMHBL, cjaeaywmue 3a aucuunanHoi| Cemectp
AUCHUILIMHBL |« Du3uka»

b1.B.13 WmxeHepHas 1 KOMIbIOTepHast rpaduka 4

b1.B.03 DNIEKTPOTEXHUYECKUE MaTEPUAIIbI 4

CBs3b AUCHUIIJIMHBI «Du3nKa» co CMe;KHBIMH AUCHUIIINHAMHA

Tabauua 2.3.
Kon JIMcunIMHbI, CMEKHbIE ¢ TUCHUIIIMHONA «DU3UKA)) Cemectp
JTUCHUTLTHHBI
b1.B.16 Benenue B cnenuaabHOCTh 1
b1.B.12 WubopManinoHHO-U3MEpUTEIbHAS TEXHUKA u 2
b1.0.15 [Tpuknaanas MexaHuKa 3

3. Pe3yabTaThl 0CBOEHUS JUCHUILIMHBI (MOYJs1) «Du3nKay
[Tporilecc wW3ydYeHWs IUCHUIUIMHBI HamNpaBieH Ha (OPMHUPOBAHHE JJICMEHTOB CICIYIOIINX
koMmrieteHuii B coorBerctBur ¢ @I'OC BO no n1anHOMYy HanpaBJIeHUIO:

Kon HaunmenoBanue WNHnukaTop noctukeHus B pesynbpraTe ocBoeHMs
KOMIIETEH- KOMIIETEHIH KOMIIETEHIIH JUCLMIUIMHBI 00yyaromuics
02078 JAOJIZKEH
OIIK-3  |Cnocoben npumensts |OITK-3.1. Mcmons3yeT 3unartb: [Ipumenenue
COOTBETCTBYIOIIMH  |§cHOBHBIE 3aKOHI MaTeMaTHYECKOTO anmnapaTa
(pusuco- y CCTECTBEHHOHAYYHBIX TEOpHH (YHKIHN
MaTeMaTHIeCKU HECKOJIbKUX MIEPEMEHHBIX,
arrmapar, MeTO/IbI AUCLHIUIAH, METO/BL TeopHH (PyHKIMH
HAIM3a 1 anreOpbl 1 MATEMAaTHYECKOTO | komrmiekcHOro
MOJIeIMPOBAHUS, aHaIn3a, NEPEMEHHOT0, TEOPHH
TECOPETUYECKOTO U I[I/I(b(l)epeHHI/IaHBHOrO u pAa0B, TEOPpUU

PKCIEPUMEHTANLHOTO |y TerpaIbHOTO UCUHCIICHHS, TG depeHIaTbHbIX

MCCIIEIOBAaHUS IIPHA aBHEHUU
A p U CICHHBIX METOAOB, yp

[PCHICHUU YMeTh: UCIOJIL30BaTh

Mpo¢eCcCuOHATBHBIX (busmaeckne ABneHNS 1 MaTeMaTUYeCKHil amnmapar

anau 3aKOHBI MEXAHHKH, TeopHu yHKIHMH
TepMOI[I/IHaMI/IKI/I, HCCKOJIBKHUX HepeMeHHBIX,
HIIEKTPUYECTBA MATHETH3MA, | TEOpUH QyHKIMi
OIITUKMU. KOMIIJICKCHOT' O

[IEPEMEHHOTI0, TEOPUU
pAIOB, TEOPUHU

OI1K-3.2. Beimonuser anaaius

11 MOJCIIMPOBAHUE, THbdepeHIHATEHBIX
TEOPETUYECKUE U ypaBHEHHUIA
DKCIICPUMCHTAJIbHBIC Biagerb: 1eMOHCTPUPYET

MCCJICA0BAHMS IIPU PCIICHUHN [HABbIKK TCOPUTHIECKUX
(YyHKIMH KOMIZIEKCHOT'O




Npo(heCCUOHAIBHBIX 3a/1a4 C
MCII0JIb30BaHUEM (PU3UKO-
MaTEMaTUYECKOr o arapara.
OIIK-3.3. [Ipumenser
METO/bI BBISIBJIEHUS ITPOOJIEM
B JIEKTPOIHEPTETUYECKON
OTPAaCIIH C UCIOIb30BAHUEM
HaBBIKOB aHAJINTUYECKOTO U
PKCIIEPUMEHTAIBHOTO
MCCJIEIOBAHNSI OCHOBHBIX
(pu3NYECKUX 3aKOHOB U
TEXHOJIOTHYECKHX ITPOLIECCOB

[epeMEeHHOT 0, TEOPUH PSIIIOB,
reopun TudepeHInaTbHBIX
ypaBHEHUI

OIIK-6

Crioco0OeH MPOBOIUTH
M3MepeHuUs
PIICKTPUYCCKUX U
HEAICKTPUICCKHUX
BEJIMYHH
[IPUMEHHUTEIBHO K
00BbEKTaM
podeccnoHaTbHOM
IeATeIbHOCTH

OIIK-6.1. Ucnonb3yeT
METOJIbl U3MEPEHUS
PIEKTPUYECKUX U
HEAIEKTPUYECKUX BEJINYUH;
OCHOBBI TEOPETHUYECKOM,
[TPUKJIATHON U
3aKOHOJAaTEIHLHON
METPOJIOTHH.
OIIK-6.2. Beimosnsier
M3MEPEHUS JIEKTPUUECKUX U
HEAIEKTPUYECKUX BEJINYMH,
00pabaTbIBaeT pe3yabTaThl
M3MEPEHUHN U OLICHUBAET
[OTPELTHOCTb.
OIIK-6.3. [Ipumensier
METO/IbI TIOJTyYEHUS,
XpaHEHUsI U TepepaboTKu
M3MEPUTEITBHON
MH(pOpMAaIK 17151
TOCTHKEHUSI TpeOyeMon
TOYHOCTU U JOCTOBEPHOCTH
€3yJIbTATOB U3MEPECHUM.

3HATBH: U3MEpeHus
PICKTPUUYCCKUX U HE
PIEKTPUUYECKUX BEIUYMH,
00pabaTbIBaeT pe3yJibTaThl
M3MEPEHUI U OLIEHUBAET UX
MOTPEITHOCTD.

'YMeTh: BeiOupats cpencraa
M3MEPEHUS, IPOBOIUT
M3MEPEHUS SJIEKTPUUECKUX U
HE DJICKTPUYECKUX BEJIMYMH,
00pabaThIBaeT pe3ysbTaThl
M3MEPEHUI U OLICHUBAET UX
MOTPEITHOCTb.

Baanerb: HaBBIKAMU
M3MEPEHUS SJIEKTPUUECKHUX U
HE IIEKTPUUYECKUX BEJIIMUMH,
00OpabaThIBaeT pe3yNbTaThl
M3MEPEHHI U OIIEHUBAET UX
MOTPEUTHOCTD




4. CTpyKTypa M coJep:KaHue TUCHUIJIMHBI (MoayJs) «Du3uka»
5. 4.1. CTpyKTypa AUCHUNIHHBI (MOIYJISA)

Bua yueOHoii padoThl

Bcero
yacoB

OO0m1as TpyA0eMKOCTh/ 3aU€THBIE ¢TMHHITBI

432/12

AynUTOpHBIE 3aHATHS

192

Jlexuun

84

HpaKTI/ILIGCKI/Ie 3aHATHUA

16

JlaGopaTopHble 3aHITHS

92

CamocTosTenbHas pabora

186

Hrorosas popma KOHTPOIA

3auer

3ayeT ¢ OLICHKOU

DK3aMeH

2,3 ceM-54uq

Conep:xkanue nucuuiuiuasl OO

Ne ce | Buabl yueOHo# padoThl, BKJIWO4Yasi, PopMbI TEKYylIIero KOHTPOJIsI
n/n Me CaMOCTOSITEJIbHYIO padoTy ycrneBaeMocTH (no Heoenam
CTP  CTYAEHTOB M TPYA0EMKOCTb (B cemecmpa)
KonTakTHas CamocrosTenb
padora -Has1 padora
B | Jle| IIp| Jla| Camo | Ky| Ilo| Hp| Co| Ko| IIp| IIp| ITpose | Ky
HanMeHOBAHHE PA3IeIoB H ce k1| ak | 60 | crosaT| pc | ar | yr | 6e | HT | OB | OB | pKa pc
ro| MM | TH | pa | €IbHA OB | OT | €| C€ | PO | €p | ep | acce u | OB
TeM QUCHHUILTHHBI (MO1YJIA)
ye | TO | A asg | OB| BH| IO | JIb | Ka | Ka | HHBIX | ad
CK | pH | paboT pa | Ka | Abl Ba T€ | KO | TBOpUE pa
e | ble|| a 00 K |ca|Hu CT | HT | cKHX | 00
3a | 3a Ta(| 3k | MO| € OB | po | paboT | Ta
HS | HA np| 3a | cT JIb (r
TH | TH oe | Me| og H. po
CE KT)| HY | TE pa eK
oL [a¥a) )
1. Paznen 1. Mexanuka
1.1. | Tema 1.1. Meromast 12316/ 8 |2 |6 | 12 6 |6 211 |1
UCCIIEeIOBaHUs B PU3UKE:
HaOJII0IeHNE, THIIOTE3a,
AKCTIEPUMEHT, TEOPHS
2. Paznea 2. MoJieky/isipHasi pu3uka U TEpMOJAMHAMMKA
2.1. | Tema 2.1. Cratuctuueckuit n/123 | 18/ 8 |2 |8 | 14 8 | 6 2 111

TCpMOI[I/IHaMI/I‘-ICCKI/Iﬁ
METOJbI UCCIICAOBaAHNUA
MaKpPOCKOIMNYCCKUX CUCTCM
JacTHull U UX CpaBHI/ITeJ'II)HI)II\/’I
aHaJIu3.




2.2. | Tema 2.2. 123/16/8 |2 |6 |14 6 |8 2 1|1
MUKpPOCKOIIMYECKUE U
MaKpOCKOITMYECKHE
rapameTpBbl.
2.3 | Tema.2.3. Cratuctuueckuii 123 1 16/8 |2 |6 | 14 8 | 6 2 111
CMBICIT MaKPOCKOTTMYECKHIX
apaMeTpoB.
3. Pa3znen 3 .JjieKTpr4eCcTBO M MarHeTH3M
3.1 Tewma 3.1 DnexkTpuueckuii 123118/8 (2 |8 |14 6 8 2 1|1
3apsJl U €ro CBOMCTBA.
3.2 Tewma 3.2 DnekTpuveckoe 123 118/8 (2 |8 |12 6 |6 2 111
4 Pa3znen 4. Mexannuyeckue U 3JIeKTPOMATHUTHbIE KOJI€0AHUS U BOJIHBI
4.1. | Tema 4.1. O6mue cBenennst 0123 |18/ 8 |2 |8 | 14 6 |8 2 111
KOJICOaHMIX.
5. Paznen 5. BoiHoBasi ¥ KBaHTOBasi ONITHKA
5.1. | Tema 5.1. OcobenHocTu 123120/8 (4 |8 | 16 8 |8 2 111
KOTE€PEHTHOCTH CBETOBBIX
BOJIH.
5.2. | Tema 5.2. Ilonsarue 123 118/8 (2 |8 | 12 6 |6 2 111
BPEMEHHOH U
MPOCTPAHCTBEHHOM
6. | Pa3zmen 6. KBantoBasi pusuka, puznka aTrom
6.1. Tema 6.1. Mogenu aroma 1231208 |4 |8 | 14 6 |8 2 111
Tomcona u Pesepdpona.
6.2. Tema 6.2. JIu"eiiuaTeIi 123 118/8 |2 |8 | 14 8 | 6 2 111
CIIEKTp aToMa BOJIOPO/Ia.
7. | Paznen 7. DieMeHTHI siiepHOii pU3MKHN
7.1. Tema 7.1. CoctaB atomHoro 123 /118/8 |2 (8 |14 8 | 6 3112
sa1pa.
7.2. Tema 7.2. Xapaktepuctukun (123 |20/ 8 |4 |8 | 16 8 |8 2 |11
sIpa: 3apsl, Macca, YHEPTHUs
CBSI3H HYKJIOHOB.
OO11ast TpyI0EMKOCTb, B 123 | 23/ 10| 32|/ 98 | 180 27
yacax 414
[Ipomexxyrounas
dopma
3aueT
3a4er ¢ OLICHKOM
DK3aMeH

4. CTpyKTypa H cojiep:KaHue JUCHUILTUHBI (MoayJisl) «Du3uKa»

5. 4.1. CTtpykTypa IMCUMIIMHBI (MOILYJ151)
OO01mast TpyA0eMKOCTh JTUCIUTIINHBI COCTaBIseT 12  3adeTHBIX eauHmI, 432  4Yacos.

Conep:xxkanue nucuumiuabl O30



Ne ceM Buabl yueOHoii padoThl,
n/n €CT| BKJIIOYAsl CAMOCTOSITEIbHYIO
p padoTy CTY/IEHTOB H
KonraktHas | Camocrositen
padora b-Hasi padora
Be | Jle| Jlabo| 1 Ca | K| Tlo| Hp| Co| Ko| IT | IIp| IT | IT | xkypco
HaumenoBaHue ero| Ki| pato | p| Moc| y | ar | yr| 6e | HT | po| OB | po| po| Bas
pa3/1esioB U TeM WU pHBIC .| TOS| p| OT | Me| ce | po| Be| ep | Be| Be | padbor
AUCHUTLIAHBI (MOTYJIs1) 3aHs | B| Te€J | C | OB| BH| JIO | JIb | PK| Ka | PK| PK| a
TUS | ¥ bHA| O | Ka | JIbl Ba a |ko|a |a | (mpoe
o s |B| K |ca HH TE | HT | pe| 3C | KT)
bl pab| a| 3k | MO| € cT | po| de ce| mp.
oTa| s|3a|cCT OB| JIb | pa| u
K p| Me| os H. | Ta| UH
0 a| Hy| Te pa BIX|
o A L An ™
1. | Pa3
nexa
1.1.| Tema 1.1. Metonsl 1231 |1 20 16| 16 1 1
UCCIIeIOBaHMs B (DU3HKE:
HaOJIIOIeHNeE, THIIOTE3A,
AKCIIEPUMEHT, TCOPHS
Pa3|
2.1.| Tema 2.1. 123 1 2 |1 |1 20 16| 16 1
CraTuctuueckuii u
TEPMOJIMHAMUYECKU I
METO/IbI UCCIIeIOBAHUS
MaKpPOCKOITHYECKUX
CUCTEM
2.2.| Tema 2.2. 123 11 |1 20 16| 16 1 1
MUKpOCKOTIUYECKUE U
MaKpOCKOITHYECKIE
apaMeTphl.
2.3 | Tema.2.3. 123 11 |1 |1 20 16| 16 1
CraTucTU4ecKuii CMbICI
MaKpPOCKOITHYECKUX
3. Pa3|
3.1 Tema 3.1 Onexrpuueckmii 123 |2 |1 |1 20 16| 16 1
3apsi ¥ €r0 CBOMCTBA.
3.2 Tema 3.2 Dnextpuueckoe 123 |1 |1 20 16| 16 1
4 Pa3
4.1.| Tema 4.1. OOurue 1 |1 20 16| 16 1 1
CBEICHMUS O KOJICOaHMAX.
5. | Pa3
5.1.| Tema 5.1. Ocobennoctn (123 |2 |2 20 16| 16 1
KOT€PEHTHOCTU CBETOBBIX
BOJIH.




5.2.| Tema 5.2. Ilonstue 123 12 |1 19 16| 16 1
BPEMEHHOU U
MPOCTPAHCTBEHHOM
6. Pa3‘
6.1. Tema 6.1. Mogemn atoma (123 |1 |1 20 16| 16 1
Tomcona u Pesepdpona.
6.2. Tema 6.2. Jluneviwateri 123 |2 | 2 20 18| 16 1 1
CIIEKTpP aToMa BOJIOPO/IA.
7. Pa3|
7.1. Tema 7.1. CocraB 123 12 |1 22 16| 16 1
ATOMHOTO Si7pa.
7.2. Tema 7.2. 123 12 |2 20 18| 16 1 1
XapakTepUCTUKHU sAIpa:
3apsijl, Macca, SHepTus
Oo6mas Tpynoemkocts, B 123 458 | 30| 6 420 9
gacax
[IpomexxyrouyHas
dopmMma
3auer
3ader ¢ OIeHKON
DK3aMeH

4.2. Conep:xanue TMCUMILIUHBI (MO1YJIs1)

Tema 1: Mexanuka

Mertonpb! uccrnenoBanus B pusnke: HaOMOJEHUE, TUTIOTE3a, SKCIEPUMEHT, TeOpHs. MeTo 1bl
Teopuu: (PU3NYECKOE SIBIIEHUE, PU3NYECKasi MOJIENIb, MaTEMaTHUECKas MOJIENb U €€ aHAJIN3.
®PusnuecKue BEIUUYHMHBI: CKAIPHBIC U BEKTOPHBIEC U UX POJIb B ONIMCAHUU SIBICHUM.

duznyeckue MOJENIN: MaTepuaabHas TOYKa, a0COIIOTHO TBEPOE TEINO, CILIOLIHAS Cpea.
[TpoctpancTBo 1 Bpems. KuHematnueckoe onrcanue IBUKEHUs (CUCTEMBI OTCUETA, CKAIIPHBIE U
BEKTOPHbIE BEJIMYMHBI, IepeMeleHne, Tpaektopust). [IpsimonnHeiiHoe paBHOMEPHOE IBUKEHUE.
[TpsimonuHeiHOe HepaBHOMEPHOE BUKeHUE. CKOpOCTh. Y ckopeHne. KpuBonmHeHOe BMKEHHUE U
€ro XapakTEepUCTUKH. TaHreHIMAIbHOE U HOPMAJIBHOE YCKOPEHHUE.

Macca u Bec Tein. IInotHocTs. Cuna. 3akons! HeroToHa. CHUIIBI M CHIIOBBIE 1TOJISA, UX BUJIBI U
¢dbyHnameHTanbHble oco0eHHOCTH. IMynbe Tena. 3akoH coxpaHeHus: umnysibca. LlenTp mace.
JIBrKeHMe Tena ¢ NEPEMEHHOM Maccoil. /IluHaMuKa ABM)KEHNUS [0 OKPYKHOCTH. 3aKOH BCEMUPHOIO
taroteHus. Cuna TaroreHus. ['paBuTaimoHHas 1 HTHEPTHAs Macca.

JIBM>KeHMe YacTUIbl B OJJHOPOAHOM CHUIIOBOM IoJie. PaboTa cuibl B MEXaHUKE U €€ BhIpaKeHUE
yepe3 KpUBOJIMHEHHbIN nHTerpan. Kunetnueckas sHEprus U ee cBsA3b ¢ paboTOM CHUJIBI.
[ToreHnnanbpHbIE (KOHCEPBATUBHBIE) CHIIOBBIE ITOJIs. [loTeHIIManbHas 3HEPIUs YaCTULIBI U €€ CBA3b
¢ cuioil. [Ipumepbl moTeHIMAIBHBIX YHEPTHi. 3aK0oH coxpaHeHus 3Hepruu. Koagdumuenrt
IIOJIE3HOTO

JeHCTBUS MaIMH. AOCOFOTHO YIIPYTUi U aOCOTIOTHO HEYNPYTHH yaap.

Kunemaruka cuctemsl yactul u TBepaoro tena. [locrynarensHoe neuxkenue. Bpamenue Bokpyr
OCH U BOKpPYT IIeHTpa. KuHemaTnyeckrne XxapakTepUCTUKH ITOCTYNATEIBHOIO U BpAallaTeIbHOTO
JBUKEHMS TBEPAOTO TeNa. DJIEMEHTHI IMHAMUKH BPAIaTEIbHOIO JBUKEHHSI CUCTEMBI YaCTHIL U
TBEPAOTO Tes1a. MOMEHT CHIIBI, MOMEHT UMITYJIbCA OTHOCUTEIBHO TOYKH U OTHOCUTEIBHO OCH.
MOoOMEHT HHEPLIMH OTHOCUTENIBHO Ocu. OCHOBHOE ypaBHEHHE JUHAMHUKHU BPAIATEIBHOTO IBUKEHUS
TBepaoro Tena. [lpumeps! BerunciaeHus MoMeHTOB nHepuuu. Teopema Llteilinepa. Pabora mpu
BpalllaTeIbHOM ABM>KEHUU. KnHeTn4eckas 3Heprus BpalarenbHoro AsuxeHus. [lonsatue o




IIPELECCUHN.

Tema 2: MoJiexkyasipHasi PU3HKA M TEPMOAUHAMHUKA

CratucTudecknii 1 TEPMOAMHAMHYECKAN METOBI NCCIIEIOBAHNS MAKPOCKOIIMYECKUX CUCTEM
YaCTULl U UX CPABHUTEIbHBIN aHAIN3.

MUKpOCKONINYECKUE U MAKPOCKONIMYECKHE NTapaMeTpbl. CTaTUCTUYECKUNA CMBICTT
MaKpOCKOIIMYECKHX ITapaMeTpoB. MUKpPO- U MaKpOCOCTOsIHUsL. PaBHOBECHBIE COCTOSIHUSA U
nporeccel. OOpaTuMble U HEOOpPaTUMBbIE IPOLIECCHI.

3anaun MoseKyisipHOU ¢u3nku. OCHOBHBIE MOJIOKEHHS MOJICKYIISIPHO-KHHETUYECKON TEOPUHU
CTpOEHHUS BelecTBa. ATOMBI U MOJIEKYJIBL. TeIoBoe ABMKEHHE aTOMOB U MOJIEKYJI. bpoyHOBCKOE
nsuxeHue. Temmeparypa. TepMOMETphl U TEMIIEpaTypHbIE HIKaJbl. TelI0BOe paBHOBECHE.
OcCHOBHOE ypaBHEHUE KHHETUYECKON TEOPUH ra3oB. MieanbHblil ra3. Y paBHEHHE COCTOSHUSA
UJEAIBHOTO raza. 3aKOHbI UJIeaIbHOIO ra3a. CpeqHss KUHETUYeCKasl 3HEPTUs TEIIOBOTO ABM)KEHUS
MOJIEKYII.

Cremnenu cB00OIBI. 3aKOH pAaBHOMEPHOTO PACIPEICICHHS SHEPTUHU IO CTENICHSIM CBOOO/IBI.
PaBHOBecHOE pacnipenenenne MOJIEKyJI HACAIBLHOIO ra3a o0 CKOPOCTSAM U SHEPTHUAM TEIIIOBOTO
JIBUKEHUM (pacnipenenenue Makcsena). [IpuHiun netanbHoro pasHoBecus. bapomerpuueckas
dbopmyna.

Pacnpenenenue bonbiivmana i1 4aCTUIL 10 SHEPTUAM B IOTEHIIMAIBHOM CHJIOBOM I0JI€. PeanbHble
ra3pl. YpaBHenue Ban-nep-Baansca. Kputndeckas nszorepma.

[Tpenmer TepmonnHamuku. M3onupoBaHHble cucTeMbl. HeKOTOpbIE OCHOBHBIE IOHSTHS
TEPMOJIMHAMMKH: TEPMOJANHAMHUYECKasi pab0Ta, BHYTPEHHS SHEPIusl, KOJIMYECTBO TEIUIOTHI,
TEIJIOEMKOCTb CUCTEMBI. Pasznuune Mexly TeMIepaTypou, TEIJI0TOM U BHYTPEHHEN SJHEprUeH.
VYpaBHEHHE TEIJIOBOro OanaHca.

[TepBoe Ha4ano TepMOAMHAMUKHU. AnadaTHUecKuii mpouecc, ypapaenue [lyaccona. Pabora
UJCAIBHOTO ra3a IIPY pa3iIMyYHbIX Ipoueccax. BHyTpeHHss sHeprus uaeanbHoro rasa. [Ipumenenue
NIEpPBOro Hayaja TEPMOJIMHAMUKH K U30IIpolieccaM HeaabHoro raza. JHTtanbenus. Knaccuueckas
TeOpUs TEIUNIOEMKOCTH UIECAJIBHOTO Ta3a U €€ OrpaHndeHHoCcTh. Kinaccnueckas Teopus
TETJIOEMKOCTH TBEpABIX Tell. 3akoH J[rononra u [1Tu.

Ob6patumble u HEoOpaTuMble poriecchl. Lluknnueckuii mponecc. Ternoselie apuratenu. K.m.a.
TETJIOBBIX ABUraTeneil. Bropoe Hauano repmoaunnamuku. Lukn Kapro. Dutrponus. Tperbe Hauano
TepMoauHaMHKu (Teopema HepHera).

HMud¢ysus. TennonpoBogHocTs. BHyTpeHHee TpeHue.

Tema 3: D1eKTPpHYECTBO M MATHETH3M

DNEeKTpUUECKUN 3apsij U €ro CBOMCTBa. DiueKkTpruueckoe noje. HampsskeHHOCTh U MOTeHIUAa
noJist. [lorok BekTopa HanpspkeHHOCTH. Teopema ["aycca s 2JIeKTpOCTaTUYECKOTO MO B
BakyyMe. [Ipumenenne teopemsl ['aycca k pacuety nosei.

IToTeHnMan 3IEKTPOCTATUUECKOTO TOJIS ¥ €T0 CBSI3b C HANPSKEHHOCTBIO. Y paBHeHue Ilyaccona.
Pabora o nepemenienuto 3apsaa B ajaeKTpocTaTuueckoM nojue. Hupkynauus Bexktopa
HaANPSDKEHHOCTH JIEKTPOCTaTUYECKOTO TTOJIS.

DnekTpocTaTHueckoe 1noje B BemecTse. CBOOOAHBIE U CBsI3aHHBIE 3aps/bl. Junons. [lone aumons.
IToBenenne aunoss Bo BHeHmHeM nosne. [lonspuzanus auanexkTpukoB. Buiepl nonsgpuzanuu.
JnsnexTpudeckas BOCIPUUMYUBOCTD U €€ 3aBUCUMOCTB OT Temneparypsl. Teopema [aycca s
IIEKTPUYECKOTO NOJISI B JUIIEKTPUKAX, FJIEKTPUUECKOE cMelIeHHe. JIuaneKkTpuaeckast
IIPOHUIIAEMOCTb. Y cl10BUs Uil BeKTOpoB D 1 E Ha rpanHuiie 1ByX IUAJIEKTPUYECKHUX CPEN.
ITpoBoaHMKH B 35ekTprueckoM node. [lone BHyTpy NpoBOAHMKA U Y €0 TOBEPXHOCTH.
OnektpoeMKkocTb. KoHzteHcaTopsl. EMKOCTB IIJIOCKOT0 KOHAEHCATOpa. DHEPIUsl CUCTEMBI TOYEUHBIX
3apsI0B. DHEPIUsl 3apsyKEHHOTO YEINHEHHOTO MPOBOJHUKA. DHEPIUs MIEKTPUUECKOIO MOJIS.
OO6beMHas II0THOCTh SHEPTUH JIEKTPUUECKOTO TOJIS.

VYcnoBus CylecTBOBaHUS 3JIEKTPUUECKOI0 TOKa. Y paBHEHHME HENTPEPBIBHOCTU. 3aKOHbI OMa 1
Ixoyns-Jlenmna B uaTerpanbHoi u nuddepennuanpaon Gopmax. Kimaccumaeckas 351eKTpoHHAS
TEOPHUsI IIEKTPONPOBOIHOCTH. BriBos1 3akoHOB OMa, J[>)koynsa-Jlenna, Bunemana- @panna us
AIIEKTPOHHBIX MPEACTaBICHUH. 3aTpyIHEHUS KJIACCHUECKON TEOPHH 3JIEKTPOIPOBOAHOCTH
METAJIJIOB.



[TpaBuna Kupxrodda xak crneacTBrue 3aKOHOB COXpaHEHUS 3apsiaa U dHepruu. [IpumeHenue nmpaBui
Kupxrog¢a x pacuery 351eKTpHUECKUX IeTel TOCTOSHHOTO TOKA.

MarautHo€ moJie U €ro XapakTepucTuku. 3akoH buo - CaBapa - Jlaruaca u ero npuMeHeHHe K
pacyeTy MarHUTHOTO IOJISl TOKOB MPOCTEHINNX KOHPUTypauuid. MarHuTHBIN OTOK. Teopema
["aycca s MHAYKIMK MarHUTHOTO 110JIs1 B MHTErpasibHOM U nuddepenumansHoi popmax. Teopema
OLMPKYJISIIMK BekTopa B. [IpumeHeHne TeopeMbl 0 HUPKYISIUHU K pacdeTy MarHUTHOTO T10JIS
ToKOB.IIoms conenonna u roponna.JIBukeHne 3apsHKEHHOM YaCTULBI B CTALIMOHAPHOM MarHUTHOM
nosie. Cuiia, qeiCcTBYOIas Ha3apsl, ABMKYIIUKACS B MarHUTHOM 1osie (cuna Jlopenna). Cuna,
JIeMCTBYIOIAs HA IPOBOJIHUK CTOKOM B MarHuTHOM nose (cuna Amnepa). KonTyp ¢ Tokom B
OJIHOPOJHOM U HEOJHOPOJHOM MarHUTHBIX NoJisIX.MaruutHoe nosie B Beuiectse. HamarunuuBanue
BEIECTBA, MArHUTHAsA BOCIPUUMYUBOCTb. HalpspkeHHOCTh MarHUTHOTO 10JIs1. MaruuTHas
IpOHUIAEMOCTh. [10TOK M IMPKYIALMS BEKTOpa HANIPSKEHHOCTH MAarHUTHOTO MOJI. Y CIIOBUS AJIs
BekTOpoB B 1 H Ha rpanune n8yx MarHeTukoB.OCHOBHBIC YPaBHEHUSI MATHUTOCTATUKH B
uHTErpatbHOl 1 quddepennunansroit popmax.[Ipuposa MaKpOCKONMMUECKUX KPYTOBBIX TOKOB.
Maruuromexanndeckue siBieHus. OnbIThI

OiinmreiiHa u ae Xaaca. OnbiT bapaerra. OnbiTel LltepHa u I'epnaxa. OpOuTanbHble U COMHOBBIE
MarHUTHbIE MOMEHTBI. MarHUTHbIE MOMEHTBI 3JIEKTPOHOB aTOMOB. OOBsACHEHHE AUaA- U
napamarHetusma.®eppomaruernsm. OcHOBHas KpUBasi HAMarHM4MBaHUs. MarHUTHBIN rUCTEpeE3HUC.
Homensl. Touka Kropu. CinHoBast npupoja gpeppomarserusma. AHTU(HEPPOMArHeTHKY.
DIIeKTpOMarHuTHOE ToJjIe. SIBeHne AIeKTpoMarHuTHON HAyKIuu. 3akoH Dapazaes asa IJ1C
MHAYKIMH. Buxpesoe anextpudeckoe noiue. beratpoH. SIBieHue caMOMHAYKINH, HUHAYKTUBHOCTb
COJIEHOMJIa. DHEPrUsi MAarHUTHOTO T10JISI IPOBOJHUKA C TOKOM. [IJTIOTHOCTB 3HEPrUK MarHUTHOTO
nois. Tok cMmemenus. Cucrema ypaBHeHu MakcBenia kKak 000011IeHHE SKCIIEPUMEHTAIbHBIX
3akoHOB Kynona, buo - Capapa - Jlamaca, @apanes. YpaBHenust MakcBesia B MHTETpajJbHON U
muddepernmransHoi popmax. MarepuanbHble ypaBHEHHUS.

Tema 4: Mexanu4ecKkue U 3JIeKTPOMATHUTHBIE KOJIeOaHUS U BOJTHBI

OO0ume cBefeHUs 0 KosleOaHUsAX. XapakTepUCTUKU KojebaHuil: aMiuntyaa, asa, yactora, NepUol.
CBo0Oo1HBIE HE3aTyXarolue KoyedaHus. DHEprusi rapMOHUYECKUX KOoleOaHuM.
HuddepenumanbHoe ypaBHEHHE FapMOHNYECKUX KojleOaHuii u ero pemenne. CMelieHne, CKOpocTh
U YCKOpPEHHE MaTepUaIbHOM TOUKH MPU FaPMOHUYECKUX KOJIEOAHUAX U UX TpapUKU.
["apmonnueckuit ocruuaTop. Matemaruueckuit 1 pU3MUECKUil MasTHUKH, KOJIeOaTeIbHbIH
KOHTYP.

I'paduueckoe n300pakeHre rapMOHUUEcKuX Konebanuid. ClokeHue rapMOHUYECKUX KoJieOaHMi
OJIHOTO HampaBJIeHUs U 0HOM yacToThl. buenus. CrnojkeHne B3aMMHO NMEPIEHIUKYISIPHBIX
KosieOaHui. YpaBHEHUE TPACKTOPUH ABWXKYIIeHcs Touku. Purypsl Jluccaxy.

3aryxaroiye Mexanudeckue konebanus. JuddepeHmaibHoe ypaBHEHHUE U €r0 PEIICHHE.
XapaKTepUCTUKHU 3aTYXaIOLMX KOJIeOaHui: K03 (PUIIMEHT 3aTyXaHus, JorapupMUIecKuit
JEKpEMEHT3aTyXaHUsl, JTOOPOTHOCTb, BpEMS peaKcalii. DHEPrus 3aTyXaroluX KoieOaHui.
BeinyxeHHbIe MexaHndeckue konedanus. JuddepennmanbHoe ypaBHEHUE U €0 peleHHe.
SBnenue pezoHanca. AMIUIUTYIHbIE U (Da30BbIE PE30HAHCHBIE KPUBBIE.

WneanbHblil konebaTeabHbIN KOHTYp. CBOOOAHbIE AIEKTPOMArHUTHBIE KOJIEOaHusl.
JuddepennnansHoe ypaBHEHNE U €T0 pelIeHne Ui 3apsia U TOKa. 3aBUCUMOCTb YaCTOTHI U
nepuoJia KojaeOaHuit oT mapameTpoB KoHTypa. COBur (a3 Mexay KoJeOaHUsIMHU TOKa U
HaIpsOKEHUs. DHEPrus

KoJIeOaTeIbHOTO KOHTYpa. B3anMHoe npeBpaiienye nojiei u 3Hepruil npu KoiaeOaHusX B KOHTYpe.
3aryxarolre 3JIeKTpoMarHuTHbIe Kosiebanus. /uddeperunansHoe ypaBHEHNE U €T0 pelIeHHUE.
XapaKTepUCTUKHU 3aTYXAIOIIUX AJIEKTPOMarHUTHBIX KosieOaHui. OTKPBITHIN KoJeOaTeNbHbIN
KOHTYP.

Brinyx/1eHHBIE 2JIeKTpOMarHUTHbIE Kosiebanus. [lepemennsblii Tok. Llenb nepemMeHHOro TOKA.
3akoH Oma. MONIHOCTh MEPEMEHHOTO TOKa. PE30HAHC TOKOB M HAMPSIKEHUM.

Pacnpoctpanenue konebanuii B ynpyroi cpese (BOJIHOBOE JBM)KEHUE). Y paBHEHUS TUIOCKON U
ceprueckoil BoJH. YpaBHEHUE MIIOCKOW BOJIHBI, pACHPOCTPAHSIONIEHCS B TPOU3BOILHOM
HanpasiieHuu. BonHoBoe ypaBHeHuE U ero pemieHue. [IpononbHble U onepeyHble BOJIHBI.



BosHOBas OBEPXHOCTh, (PPOHT BOJIHBI, CKOPOCTh PACIIPOCTPAaHEHHsI BOJIH, JUTMHA BOJIHBI,
BOJIHOBOH BEeKTOp. DHeprus Oerymnmx BosH. Bektop Ymosa. Ctosune BonHbl. D¢ dext Jomnepa.
3ByKOBBIE€ BOJIHBI. CKOPOCTB 3BYKOBBIX BOJIH B razax. IlIkana ypoBHe# 3Byka. UIHTEHCUBHOCTD U
IpOMKOCTH 3BYyKa. D ekt omiepa B akycTUKe. YIbTPa3ByK U €ro MIpUMEHEHHE.

I'eHepanyst 37€KTPOMAarHUTHBIX BOJIH. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJH. DJIEKTPOMATHUTHBIE
BOJIHBI U ypaBHeHUs MakcBesuia. CKOpOCTh paclipoCTpaHEHUs 3JIEKTPOMAarHUTHBIX BOJIH. [lepenoc
SHEPI'HH 3JIEKTPOMarHUTHbIMU BoJHaMU. Bektop YMoBa - [ToitHTuHra. /laBnenue
AJIEKTPOMAarHuTHBIX BOJH. [1Ikana snexkTpoMarHuTHbIX BOJIH. [IpUHLUI Cyniepro3uLMK BOJIH.
I'pynmnoBas ckopoctb. KorepentHocts. MHTEpdepennns u nudpakius BoaH BoiHOBOM makerT.
Hucnepcus. OTpaxkeHHe U IPEJOMIIEHUE BOJIH.

Tema S: BosiHOBasi 1 KBAaHTOBas ONTHKA

Oco0eHHOCTH KOI€pEHTHOCTH CBETOBBIX BOJIH. [IoHSATHE BpeMEHHOM U IPOCTPaHCTBEHHOM
KorepeHTHocTd. O01ue cBoiicTBa MHTEPPEPEHIIMOHHON KapTUHBI OT JIBYX TOYEUHBIX KOI'€PEHTHBIX
ucTo4HUKOB. OnbIT FOHTa U IpyTrHe OMBITHI 110 HAOIIOCHUIO HHTEPPEPEHIINH CBETA.
WuTepdepeniiys B TOHKUX IUIeHKaxX. [1o10Cchl paBHON TOJIIMHBI M PABHOT'O HAKJIOHA.
Hcnonp3oBanne nHTEp(HEPEHIINN B TEXHUKE.

[Tpunuun [Moiirenca - @penens. Merox 3on Openens. Judpakiius Ha KPYTIIOM OTBEPCTUH U
KpYIJIOM 3KpaHe. 30HHas U (a3oBasi 1acTUHKU. OTpaHUYEHUs: BOZMOKHOCTEN ONTHYECKUX
npubopos. udpakuus @paynropepa Ha ogHoil menu. udpakunonnas pemerka. Paspematomnias
CIOCOOHOCTH, TMHEWHAS U YIIIOBas TUCTIEPCHH TUPPaKINOHHON pemeTku. udpakmus na
IPOCTPAHCTBEHHBIX CTPYKTYpax, TU(PpaKkuus peHTIeHOBCKUX J1yueil. @opmyna Bynega - bparros.
Pentrenoctpykrypusiii ananus. [lonsrue o romorpadun.

TemioBoe U3JIy4eHUE U €ro XapaKTEePUCTUKU. JHEPreTUUECKUN CIIEKTP U3JIy4eHUs. 3aKOH
Kupxroga. ['unotesa [1nanka. ®opmyna [Inanka 1uist n3mydaTeabHON CIIOCOOHOCTH a0COIFOTHO
YEepHOTro Teja. 3aKOHBI TEIJIOBOI0 M3JIydeHHs Kak ciencTBus Gpopmyisl [Inanka. 3akon Penes -
Jxunca. 3akon Credana - bonpumana. 3akonsr Buna.

®doroanektpuueckuii 3 dext. YpaBHenue DitHmTeitHa 11 BHemHero ¢potosddekra. TopmosHoe
PEHTIE€HOBCKOE U3IIy4YEHHUE.

O¢pdexr Komnrona. Sueprus u ummnyinsc GortoHa. JlaBnenue ceera.

EnnHCTBO KOPITYCKYISPHBIX U BOJTHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOT'O U3TyYEHUS

Tema 6: KBantoBas ¢pusuka, pusnka atroma

Mopnenu atoma Tomcona u Pezepdpona. JluneituaTeiii cnektp aroma Bojgoposa. [loctynatel

bopa. OneiT @panka u ['epua. Cnextp aroma Bogopona no bopy.

['unotesa ne bpoitnsa. OnbITe 10 AUdpaKIUK MUKPOYACTHIL. DJIEKTPOHHO - Ipa)UueCcCKuil aHalu3.
Hyanu3m BosiH 1 yactull. Bonna ne bpoitnsa. BonHosas ¢pynkuus. @usnueckuil cMpIci KBajpara
MO/IYJISl BOJIHOBOW (DYHKITHH.

VYpasnenue lllpeaunrepa. Crannonapuslie cocrosiHus. Y pasHenue lpenunrepa nis
CTallMOHAPHBIX COCTOSHHIA.

KBaHTOBast MoJiesIb aTOMa BOJOPOAA U €€ CpaBHEHUE ¢ OOPOBCKOM Mojienbo. KBaHTOBaHME
SHEpPruM, MOMEHTa UMITyJibca. KBaHTOBBIE UKcCTA.

Omnpit llltepna u I'epnaxa. Cnun 3nextpoHa. ToxnectBenHble yacTuubl. [Ipuniun [aynu.
3anoJHEHUE AJIEKTPOHHBIX COCTOSIHUM B aTroMax. [lepuoanueckas cucrema snementon /. .
Meneneesa.

Tema 7: JneMeHTHI s1iepHON PUIHKH

CocraB aToMHOTrO0 siipa. XapakTEPUCTUKH sJipa: 3apsi/l, Macca, JHEPTHsl CBSI3U HYKJIOHOB.
PanroakTuBHOCTE. BUbI M 3aKOHBI paIMOAKTUBHOIO U3NydeHUs. SAaepHsie peakuuu. Jlenenne
anep. Cunres suep. JleTekTupoBaHue siiepHbIX U3nydeHu. [ToHsTHE 0 TO3UMETpUN U 3aIIMTE.
CnuH 1 MarHUTHBIA MOMEHT sapa. CBolicTBa 1 OOMEHHBIN XapakTep aaepHbIX cuil. EctecTBeHHas u
HCKYCCTBEHHAsI paAMOAKTUBHOCTh. MICTOUHNMKH paJiMOaKTUBHBIX U3ITy4eHUI. 3aKOHBI COXPAHEHHUS B
anepHbIX peakuusax. KanenpHas u o6omouedyHas MoemH sijipa.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHI



[Tpu moaroroBke O0akaiaBpoOB UCIIOJIB3YIOTCS CIEAYIOLUINE OCHOBHBIE ()OPMBI POBECHUS
y4eOHBIX 3aHITHIL:
UHTEPAKTHUBHBIC JICKLIUH;
JEKIMU-TIPECcC-KOH(EPEHINH;
TPEHUHTU U CEMUHAPBI IO PA3BUTUIO POPECCUOHATBHBIX HABBIKOB;
IPYIIIOBBIE, HAYYHBIE IUCKYCCHH, 1€0aTHhI.

(YueOHO-MeTOAMYECKOE 0DeceueHe CaMOCTOSITEIbHOM PadoThl cTyAeHTOB. OIeHOYHbIe
CpeacTBa /ISl TEKYNIIero KOHTPOJIA YCIeBAeMOCTH, MPOMEKYTOYHOH ATTECTALIMH MO0 UTOraM
OCBOEHHS JUCIUILINHDI.

6.1. [li1an caMoCTOSITEJILHOM Pa0OTHI CTYJIEHTOB

Ne Tema Bun 3anaHue Pexomennyemas Komungectso
HeEJ. CaMOCTOSITEILHOU IuTepaTypa 4acoB
paboThl
1 MeTtoapl Kontponbnas N3yunth 1,2,3,4 10
KCCIIEIOBAHUS B pabota METOBI
busuke: HCCIIEA0BaHUSA B
Ha0JII0ICHNE, ¢dusuke:
TUIOTE3A, HaOJIIOIEHNE,
IKCIIEPUMEHT, TUIIOTE3a,
TEeOpHs AKCTICPUMEHT,
TEOpUs
2 | Craructuueckuii u | KoHTposbHas N3yuuth 1,2,3,4 10
1 |TepMoaMHAMUYECCKU pa6ora CTAaTHCTHYECKHE
W METOIbI 5
HCCIIETIOBAHUS TEPMOITHAMUYIEC
MaKpPOCKOTTHMYECKUX KHE METOJIbI
CHUCTEM HCCJIEIOBAHUS
YaCTHIL U UX MaKpPOCKOITUYECK
CPaBHHUTEIbHBIH UX CHCTEM
aHaJIu3.
3 |Mukpockornuueckue| KoHTponbHas N3yuuth 1,2,3,4 10
u pa6ota OCHOBHEBIE BHIBI
MaKpPOCKOITMYECKUE MHUKPOCKOTTHYECK
napameTphl. HX U
MaKpPOCKOITHYECK
WX IapaMeTpOB.
4 CraTuCcTHYECKHI Kontponbhas N3yuuth 1,2,3,4 8
CMBICTT pa6ota CTaTUCTHYECKUH
MaKpPOCKOITHYECKUX CMBICTT
napaMeTpoB. MaKpPOCKOITUYECK
WX ITApaMETPOB.
DIEKTPUUECKUI KontponbHas Paccmotpets 1,2,3,4 10
5 3apsl U ero paGoTa ANEKTPUIECCKUIN
CBOMCTBA. 3apsi v ero
CBOICTBA.




6 DJIEKTPUYECKOE Konnoksuym N3yuuth 1,2,3,4 10
oJie. OCHOBHOE
INEKTPUYECKOE
oJje
7 | OOume cBenenusi o |  KommokBuym | O3HaKOMUTHCS C 1,2,3,4 10
KOJICOaHMSX. 00IIMMHU
CBEJICHUSIMH O
KOoJIeOaHMSX.
8 Ocobennoctu KosutoxkBuym N3yunth 12,34 10
KOT'e€PEHTHOCTH 0COOEHHOCTH
CBETOBBIX BOJIH. KOTepEHTHOCTHU
CBETOBBIX BOJIH.
9 [Tonsitre KostoxkBuym PaccmotpeTs 1,2,34 9
BPEMCHHOU U OCHOBHOE
MPOCTPAHCTBEHHOM MOHATHE
BPEMEHHOM U
IPOCTPAHCTBEHH
o
10 Mojenu atoma KomnnokBuym N3yuuth 1,2,3,4 10
Tomcona u MOJIEIH aTOMa
Pesepdpona. TomcoHa u
Pesepdpona.
11 Jluneryarsii KomnnokBuym N3yuut 1,2,3,4 10
CIICKTp aroma JUHENYATHIA
BOZOPOJIA. CIIEKTp aToma
BOJIOPO/IA.b
12 | CocraB aTOMHOTO KomnnokBuym N3yuuth 1,2,3,4 10
aqpa. OCHOBHOM COCTaB
aBTOMAaTHOT'O
spa
XapakTepucTUKN Konnoksuym N3yuuth 1,2,3,4 12
13 |snpa: 3apsin, Macca, XapaKTePUCTHKH
SHEPTHS CBSI3U sypa
HYKJIOHOB.

yrIIyOnéHHOMY

6.2. MeTonnueckne yKa3aHus 10 OPraHU3ALUM CAMOCTOSATEIbHOI padoThbl CTYIEHTOB

VY4eOHBIM IUUIAHOM HAalpaBJIEHUS [OJTOTOBKH 13.03.02 «DnexTposHEpreTUKa H
AIIEKTPOTEXHUKa» MO JucuuIuinHe «Dusuka» MpeaycMaTpuBaeTcsi caMoCTosTeNIbHas paboTa
CTY/IEHTa, KOTOpasi BHIIOJIHSIETCS CIEAYIOIIMMHU BUAAMU CAMOCTOSTENIbHON pabOThI: HANMCaHUE
KOHTPOJIbHOM paboThI MO AUCLUILINHE, Claya KOJIJIOKBHYMA.

6.2.1. MeToguyeckne peKOMEH/IALMH 110 BbINIOJTHEHUI0 KOHTPOJIbHOI padoThI

O0mme ykazanus

Kontponbnast paboTra — CaMOCTOATENbHBIA TPyd CTYyJEHTa, KOTOPBIA  CIOCOOCTBYET
U3yYEHHUIO TpoiieHHoro Marepuana. IlepeueHb TeM paspabarbiBaeTcs

mpenoaaBaTCJICM.

Ilean BbINOJIHAEMON PadOTHI:
- IOJIYYUTh CHEI[MAJIbHbIE 3HAHUS 110 BEIOpaHHOHN TeME;
OcHoBHBIC 32/1a4H BBIOJIHAEMON padoThI:
1) 3akperieHre MOoJy4eHHbIX paHee TEOPETUUECKUX 3HaHUM;
2) BeIpa0OTKa HAaBBIKOB CaMOCTOSITEIILHOM PabOTHI;



3) BbISICHEHHE MTOATOTOBJICHHOCTH CTY/IEHTA K U3YUYEHHUIO CIEAYIOUICH TeMBI.

Becp mporecc HanucaHusi KOHTPOJIBHON pabOThl MOXKHO YCIOBHO Pa3/E€iUTh Ha CIIEAYIOIINE
STarbl:

a) BEIOOp TEMBI U COCTABJICHUE MPEIBAPUTEIBHOTO IJIaHa PadOTHI;
0) cOop HayuyHOU MH(POPMAIIUU, U3YUCHHUE JIUTEPATYPHI;

B) aHAJIU3 COCTABHBIX YACTEH MPOOIEMBI, H3T0KEHUE TEMBI,

r) 00paboTKka MaTepuaia B IEJIOM.

[ToaroToBKY KOHTPOJBHOM pabOTHI CleayeT HauyuHATh C TOBTOPEHHS COOTBETCTBYIOLIETO
pa3nena y4yeOHHMKA, y4eOHBIX MOCOOMU MO JAHHOW TeM€ U KOHCIIEKTOB JIEKIHI, MPOYMTAHHBIX
panee. IIpuctynare K BBINOJHEHHIO pabOThl 0e3 M3yYeHHS OCHOBHBIX IOJIOKCHHHA W TOHSATHN
HAyKH, HE CJIEIyeT, TaKk KaK B 3TOM Cllydae CTYJIEHT, KaKk MpaBWioO, IIOXO OPUEHTUPYETCS B
MaTepuaie, He MOXKET OTIPaHUYUTh CMEKHBIE BOIIPOCHI M COCPELOTOUNTH BHUMAaHUE HA OCHOBHBIX,
MEPBOCTENEHHBIX MPOOIEMax pacCMaTPUBAEMON TEMBI.

[Tocne BbIOOpa TeMBbI HEOOXOAMMO BHUMATEIBHO M3YYHTh METOAMYECKHE PEKOMEHJAIUH IO
MOJTOTOBKE KOHTPOJIBHOM paboOThl, COCTAaBUTh IUIAaH pPAaOOTHI, KOTOPBI [OJKEH BKJIIOYATh
OCHOBHBIE BOIIPOCHI, OXBATHIBAIOIIUE B LIEJIOM BCIO MPOPAOATHIBAEMYIO TEMY.

TpeOoBaHNs K COIEPKAHUIO KOHTPOJIbHOMH PadoThI

B conmepxaHuu KOHTPOJBHOW pPabOTHl HEOOXOAMMO II0Ka3aTh 3HAHWE PEKOMEHIOBAaHHOM
JUTEpaTyphl 110 JAHHOI TeMe, HO MPU ITOM CJIeIyeT MPaBUIHHO MOJIb30BATHCS MEPBOUCTOUHUKAMH,
n30eraTh Ype3MepHOro NUTUpoBaHus. [Ipu HCronp30BaHUM IUTAT HEOOXOJMMO YKa3bIBaTh TOUHBIC
CCBUJIKM Ha UCHOJb3YeMblii HCTOUYHUK: yKa3aHUE aBTOpa (aBTOPOB), Ha3BaHHE PabOTHI, MECTO U T'OJ
U3JIaHUsl, CTPAHUILIBL.

B mnpomecce paboThl Haa NEPBOMCTOYHUKAMHU II€IECOO0Opa3HO JeJaTh 3alKCH, BBINHUCKH
ab3aneB, LUTaT, OTHOCAUIMXCA K M30paHHOM Teme. [Ipu u3yueHuu crienuanbHON HOPUINYECKON
auTepaTypsl (MoHOrpaduil, ctaTeil, peleH3uii u T.1.) BAXXHO OOpaTUTh BHHUMAaHHE Ha Pa3IHYHbIC
TOYKH 3PEHUS aBTOPOB IO MCCIEAYEMOMY BONPOCY, Ha €ro MPUBOJAMMYI apryMEHTaLUI0 U
BBIBO/IbI, KOTOPBIMH OIIPOBEPTat0TCs WHBIE KOHLICTIIUH.

Kpome pexoMeHTOBaHHON CHENUaIbHOM JIUTEPATyphl, MOXKHO HCIIOIb30BaTh JIIOOYIO
JOTIOTHUTEIIBHYIO JIUTEPATYpPY, KOTOpast HeoOXoauMa JIsl PaCKPBITUSL TEMbI KOHTPOJIBHOU paOOTHI.
Ecnu B mepuoj HanucaHusi KOHTPOJIbHOW pabOThl OBLIM MPHUHSTH HOBbIE HOPMATHBHO-IPABOBBIE
aKThl, OTHOCSIIMECS K H3JlaraéMoil TeMe, MX HEOOXOJMMO H3YYUTh M HCIIONb30BaTh MpH €
BBITIOJTHCHUH.

B koHIlE KOHTpPOJBHOW pa0bOTHl TMPUBOAUTCA TOJHBIA OubmHorpaduueckuil mepeyeHb
HCIIOJIb30BaHHBIX HOPMAaTHUBHO-TIPABOBBIX aKTOB M CIELUAIbHOW JuTEepaTypbl. J[aHHBI crHCOK
YCJIIOBHO MOHO MOAPA3AEINUTH HA CIEAYIOIIHNE YACTHU:

1. HopMaTuBHO-TIpaBOBBIE aKThI (JAIOTCS MO0 UX IOPUANUECKOHN CHIIE).

2. YuebHUKH, ydeOHbIe TOCOOuS.

3. Monorpaduu, yueOHbIe, y4eOHO-TTPAaKTUUECKHE TTOCOOHS.

4. Ilepuoauyeckas rneyarth.

[TepBouctounuku 1,2,3,4 narorcs o andasury.

Odopmiienne 6nOIMOrpapUUECcKuX CCHUIOK OCYIIECTBISETCS B CIEAYIOLIEM MOPSIKE:

1. ®amuing W MHULOMAIBL aBTOpa (KOJUIEKTHUB aBTOPOB) B HMEHHUTENbHOM majexe. Ilpu
HAIMYUU TpeX U Ooyiee aBTOPOB JOMYyCKaeTcs yKa3blBaTh ()aMUIMH U WHUIMAIBI TIEPBBIX ABYX U
n00aBuUTh «u Ap.». Ecnu kHura HamucaHa aBTOPCKMM KOJIJIEKTHBOM, TO CChUJIKA J€JIaeTcsi Ha
Ha3BaHUE KHUTU U e€ penaktopa. GamMminio U MHULKATIEL peJakTopa MOMEIIAT NOCe Ha3BaHUs
KHHTH.

2. IlonHoe Ha3BaHME NMEPBOMCTOUYHUKA B UMEHUTEIILHOM MaJIEXKe.

3. MecTo n31aHus.

4. T'oxg n3gaHusl.

5. O0b1iee KOIMYECTBO CTPAHULL B paboTe.

CChUIKH Ha KYPHAJIBbHYIO WIHM Ta3€THYIO CTAThIO JIOJKHBI COJEPKATh KPOME YKA3aHHBIX BBIIIIE
JAHHBIX, CBEJICHUS O HA3BAHUHU KypHaJla WJIN ra3eThl.



CchlTKM Ha HOPMATHBHBIM aKT JejaroTcs ¢ ykazanuem CoOpaHus 3akoHomaTenbcTBa P,
UCKJIIOYEHHE MOTYT COCTaBISATH CCBUIKM Ha Poccuiickyro rasery B TOM ciydae, €ClId JaHHBIA
HOPMATHBHBIN aKT emie He onyoaukoBad B C3 PO.

CchUTKM Ha UCTIOJIB3yeMbIe IEPBOMCTOYHUKNA MOXKHO JIEJIaTh B KOHIIE KaXKAOH CTPaHHIIBI, JINOO
B KOHIIE BCeil pabOThI, HyMepalLus MOXKET HaUMHAThCs Ha Ka)KJOl CTpaHULIE.

CTpyKTypHO KOHTpOJIbHast paboTa COCTOUT TOJBKO M3 HECKOJIBKUX BOIMPOCOB (3-6), 6e3 rias.
Omna 00s3aTeNnbHO 10JIKHA COAEPIKATh TEOPUIO U MPAKTHKY PacCMaTpUBAEMOM TEMBI.

3. Ilops/10K BHINOJHEHUS KOHTPOJILHOH padoThI

KontposnbHas pabora u3naraercs JOru4ecky MociIeJ0BaTelIbHO, IPaMOTHO U pa300pUuBoO.

Ona o00s3aTeNbHO JODKHA WMETh THUTYIbHBIM JucT. OH CONEPKUT HA3BaHUE BBICIIETO
y4eOHOT0 3aBEJCHMs, Ha3BaHUE TE€MBbI, (PaMUIINIO, MHULIHANbI, YYEHOE 3BaHUE U CTENEHb HAy4YHOIO
PYKOBOJUTENS, (haMUIINIO, MHULIMAIIBI aBTOPA, HOMEP TPYIIIIHL.

Ha cnenyromem nucte npuBOIUTCS COAEPKaHUE KOHTPOJIbHONW paboThl. OHO BKIIIOYAET B ceOsl:
BBEJICHUE, Ha3BaHUE BOIIPOCOB, 3aKIOYEHHE, CIIUCOK JIUTEPATYPHI.

BBenenue nomxHO ObITH KpaTkuM, He Ooisee | crpanunsl. B HEM HE0OXOOMMO OTMETUTh
aKTyaJIbHOCTb TEMbl, CTEIEHb €€ HAay4YHOH pPa3padOTaHHOCTH, MPEIMET HCCIIEIOBaHUs, Lelb U
3aJjaud, KOTOpble CTaBATCA B pabore. M3mokeHHe KaXKAOro BoIlpoca HEOOXOAMMO HayaTb C
HaIMCaHMs 3ar0JI0BKa, COOTBETCTBYIOILIEMY OIIABJIEHUIO, KOTOPBIN JOJIKEH OTPaXkaTh COAEpKAHUE
TEKCTa. 3aroJIOBKU OT TEKCTa CleAyeT OTAENATh MHTepBasaMu. Kaxplii 3arojioBok 0053aTeNIbHO
JIOJKEH MPE/IIEeCTBOBAaTh HEMOCPEACTBEHHO CBOEMY TEKCTy. B Tom ciydae, koraa Ha ouepeqHoOM
CTpaHMIIE OCTAETCS MECTO TOJBKO JJIsl 3arojOBKAa M HET MeCTa HM JJS OJHOM CTPOYKM TEKCTa,
3aroJIOBOK HYXHO IUCAaTh Ha CIEAYIOLIEH CTpaHULIE.

W3naras Bompoc, Kakplii HOBBIH CMBICIIOBON a03all HEOOXOJMMO HauyaTh C KPAaCHOW CTPOKH.
3aKOHUYUTH U3JI0KEHHE BOIIPOCA CIIEAYET BBIBOJIOM, HTOTOM I10 COAEPKAHUIO JAHHOT'O pa3jea.

N3noxeHue colepkaHus BCe KOHTPOJIbHOM pabOThl JOJDKHO OBITH 3aBEPIICHO 3aKIIIOUEHUEM,
B KOTOPOM HEOOXOIMMO JIaTh BBIBOJIBI IO HAITMCAHUIO PaOOTHI B IIETIOM.

CrpaHuIbl KOHTPOJIBHONH pabOThl TOJKHBI UMETh Hymepaluio (ckBo3Hoi). Homep crpanuiibl
CTaBUTCS BHHM3y B IpaBoM yriay. Ha TuUTynbHOM JHCT€ HOMEp CTpaHHUIBI HE CTaBUTCH.
OnTtumManbHbi 00BEM KOHTPOJBHOM padoThl 10-15 cTpaHMIl MalIMHOMMCHOTO TEKCTa (pa3mMep
mpugdra 12-14) uyepe3 monyTOpHBIM MHTEpBajl Ha CTAaHAAPTHBIX JucTax ¢opmara A-4, mois:
BepxHee —15 mm, HikHee —1 SMMm, eBoe —25MmM, ipaBoe —10mm.

B Tekcte KOHTpONbHOM pabOThl HE JAONMYyCKaeTcs NPOU3BOJIBHOE COKpAllleHHUE CJIOB
(kpome OOIIETTPUHATHIX).

Cpox BBINOJIHEHUS KOHTPOJIBHOM paboThl ompezensercs npenogasareneM. [lo pesynbraram
IPOBEPKH KOHTPOJbHAsA paboTa olieHMBaeTcs Ha 2-5 O6ayuioB. B ciydae oTpunaTenbHON OLEHKH,
CTYJEHT JOJDKEH O3HAKOMMTHCS C 3aMEUaHUSIMU U, YCTPAHUB HEJIOCTATKH, IOBTOPHO cJaTh paboTy
Ha MPOBEPKY.

6.2.2. MeTroanyeckne peKOMEHIANMH 110 MOATOTOBKE U cla4e KOJUIOKBHYMAa

KoJsmokBHYM(B MepeBojie C JIATUHCKOTo «Oecena, pa3roBop») — (opMa TeKyIiero KOHTpOJIs
3HaHUH CTYJEHTOB, KOTOpas MPOBOJUTCA B BHJIE coOecel0BaHMM MpenojaBareis U CTyJIeHTa IO
CaMOCTOSITENILHO MOJITOTOBJIEHHOM CTYJIEHTOM TEME.

OH npuMeHsIeTCs U1 TPOBEPKHU 3HAHUN TIO OMPeeTIEHHOMY pa3feny (Wi 00beMHOU TeMe) U
NPUHSITUST PEIICHUS O TOM, MOXKHO JIM TIEPEXOJIUTh K U3YyUEHUIO HOBOro Marepuaina. KommokBuym
— 910 Oecela co CTYACHTAMH, IEbI0 KOTOPOU SBJISCTCS BBISABICHUE YPOBHS OBJIAJCHHUS HOBBIMH
3HaHUSMH. B oTJIMuMe OT ceMrHapa rIaBHOE Ha KOJIOKBUYME — 3TO MIPOBEPKA 3HAHUH C IETBI0 UX
CUCTEMAaTH3aIIHH.

Henabo ko/UIOKBMYMa sBisieTcss (QOpPMUpOBaHHME y CTY/ACHTAa HaBBIKOB aHallM3a
TEOPETUYECKHX NpoOJeM Ha OCHOBE CaMOCTOSTEIbHOTO M3y4deHHUs Y4eOHOM M HayyHOH
JUTEPATYPBHI.



Ha xonnokBUyM BBIHOCSTCS KpYIHBIE, MPOOJEMHBIC, HEPEIKO CIOPHBIE TEOPETHYECKHE
BONPOCHL. KOITOKBHUYM MOXET MPOBOJUTHCA MO BOMpocaM, OOCYKIaBIIUMCS HA CEMHHApax.
KonkpeTHsle BONpOCHl [UIsl KOJJIOKBUYMa CTYA€HTaM HE COOOINAloTCs, OJHAKO 3apaHee
dopmymupyroTcsi npenogasareneM. llpeanonaraemeiii 00beM OTBETa HE JIOJDKEH OBITH OOJBIINM
(mpumepHo 1,5-2 MUHYTBI), 4TOOBI MPENO/IaBaTENb MOT YCIIETh OIPOCUTH BCEX CTYJICHTOB.

Ot crynenra Tpedyercs:

e BIAJCHUC H3YYEHHBIM B XOA€ Y4eOHOro Mpolecca MaTepHaIoM, OTHOCSIIMMCS K
paccMmarpuBaeMoii mpoolieme;

e HajmMyhe COOCTBEHHOTO MHEHHS MO0 O0OCY)XKJaeMbIM BOIPOCAM M YMEHHE €ro
apryMEHTHPOBATb.

KonnokBuyM — 3TO He TOJNBKO (opMa KOHTPOJS, HO U METOJ YIrIyOJeHHs, 3aKpereHHs
3HAHMI CTY/ICHTOB, TaK KaK B X0J/I€ COOECEOBAHMSI TPEI01aBaTeNh PA3bICHSIET CI0XKHBIC BOIPOCHI,
BO3HUKAIOIIIKE y CTYJIEHTA B MPOIIecCe U3YUCHUS JaHHOTO UCTOYHUKA.

3amada KOJUIOKBHYMa JTOOUTHCS TIYOOKOTO M3y4eHHsS OTOOPAaHHOTrO Marepuaia, MpoOyAHuTh Y
CTyZIeHTa CTpEMJICHUE K YTCHHIO JOTIOJHUTEIbHON IKOHOMUYECKOM JIUTEPATYPHI.

IMoaroroBka K NpoBeIeHUI0 KOJUIOKBHYMA.
[ToaroToBka K KOJJIOKBHYMY TPEAIOJIaraeT HECKOJIBKO ATAIOB:

1. TlogroToBka K KOJIJIOKBUYMY HAUMHAETCA C YCTAHOBOYHOM KOHCYJBTALIUU INPEIOJIaBaTels,
Ha KOTOPOH OH pPa3bsCHSET Pa3BEPHYTYIO TEMAaTHKy MpOOJIEeMbl, pEeKOMEHIYeT JUTeparypy Ajs
U3Y4EHUS U OOBSACHSET NMPOLENYPY IIPOBEIECHUS KOJJIOKBUYMA.

2. Kak npaBuio, Ha CaMOCTOSITEJIbHYIO TIOATOTOBKY K KOJUIOKBUYMY CTYIEHTY OTBOJIUTCS 3—4
Henenu. [loaroroBka BiiItOYaeT B ceOsl M3yuyeHUE PEKOMEHI0BAaHHOM JUTEpaTyphl U (110 YKa3aHUIO
npernoaaBaTesisl) KOHCIIEKTUPOBAaHUE BaKHEHIIINX UCTOYHUKOB.

3. KomnokBuym mpoBoautcs B GopMe MHAMBUIYadbHOU Oeceibl MpernoaaBaress ¢ KaxabIM
CTYAECHTOM WM Oecesibl B HE0OIbIINX Ipymnax (3—5 yenaoBek).

4. TlpenonmaBarenb 3a7aeT HECKOJIbKO KPATKUX KOHKPETHBIX BOMPOCOB, MO3BOJISFOIINAX
BBISICHUTH CTENEHb JOOPOCOBECTHOCTH PabOTHI C JTUTEPATypOil, KOHTPOIUpPYET KOHCHeKT. [lanee
OoJiee MOAPOOHO OOCYXKIAETCsl Kakas-TuOO0 CTOPOHA MPOOJIEMBI, YTO TTO3BOJISIET OIIEHUTh YPOBEHD
MOHUMAaHUSA.

6. ITo uToram KoJUIOKBUyMa BhICTaBisieTcs 1uhepeHInpoBaHHas OIIEHKA, UMEIoIasi 00JIbIIOMN
yIeJIbHBINA BEC B ONPEAETICHUH TEKYIIeH YyCIeBaeMOCTH CTYIEHTA.

OcCo0eHHOCTH U MOPSHAOK €AY KOLUIOKBHYMA. CTyJEHT MOXET ce0si CUuTaTh FOTOBBIM K
c/ladye KOJUIOKBUYMa IO H30paHHOW paboTe, KOrja y HEro €cTb MM JIMYHO COCTaBJICHHBIH H
00paboTaHHBIN KOHCIEKT claBaeMOi pabOThl, OH 3HAET CTPYKTYpPYy pabOThlI B LIEJIOM, COJEpKaHUE
paboThl B IEJIOM MM OTICIBHBIX €€ pasfesioB (TJ1aB); yMeeT pacKpbiTh paccMaTpuBaeMble
npoOJIeMbl U BBICKA3aTh CBOE OTHOILIEHUE K MPOYUTAHHOMY M CBOM COMHEHHMS, a TaKXKe 3HaeT, Kak
yOenuTh mperogaBaTes B IPAaBOTE CBOUX CYXKJICHUM.



[IpoBeneHne KOJUIOKBHYMa TIO3BOJIIET CTYACHTY MpUOOpecTH

OMBIT pabOTHl  HaL

NEPBOMCTOYHHUKAMH, YTO B I[aHI:HeI‘/JIH_IGM MMOMOIKET ¢ MCHBIIIMMU 3aTpaTaMu BPCMCHU paGOTaTB Hazjg
JUTEPATYPOH 1O KYPCOBOM pabOTEe U MPHU MOATOTOBKE K SK3aMEHAM.

6.3. Martepuajabl IJisi NPOBeJeHUs] TEKYIIEro M NMPOMEKYTOYHOI0 KOHTPOJIS 3HAHMH

CTYAE€HTOB

Konmponws oceoenus komnemenyui

Ne Bun xontposs

KoHnTponupyembie TeMbl (pa3zeiibl)

Komnerenmu,
KOMIIOHEHTBI KOTOPBIX
KOHTPOJIMPYIOTCS

1. KontposbHas
pabora

MeTo/ bl McClIeIOBaHMS B (PU3HKE:
HaOJI0IeHUE, TUTIOTE3a, YIKCIICPUMEHT,
TEOpHs
CTaTUCTUYECKUN U
TEPMOIUHAMHYCCKHUIA METO/IbI
HCCIICTOBAHMS MaKPOCKOITUIECKIX
CHCTEM
YACTHII U UX CPABHUTEIHHBIA aHAIH3.

MUKpPOCKOIINYECKHE U
MaKpOCKOIIMYECKUE TTapaMETPBI.
CraTtucTu4ecKuii CMbICI
MaKpOCKOIIMYECKUX [1apaMETPOB.
DNEeKTPUUECKU 3apsi]] U €ro CBOICTBA.

OIIK-3; OIIK-6.

2. Komnoksuym

DJEKTPUUECKOE TOJIE.
OO0mue cBeneHns 0 KOJIeOaHUsIX.
Oco0GeHHOCTH KOT€PEHTHOCTH
CBETOBBIX BOJIH.

ITonsATHE BpeMEHHOU U
MPOCTPAHCTBEHHOM
Mopenu aroma ToMcoHa u
Pesepdpona.
JIuHeiuaTslii CieKTp aToMa BOJAOpOAa.
CoctaB aTOMHOTO s]1pa.
XapakTepuCTUKH SApa: 3apsi, Macca,
SHEPTHsI CBSI3H HYKJIOHOB.

OIIK-3; OIIK-6.




3. DK3aMeH Mertoapl ucciaenoBanus B GU3UKE: OIIK-3; OIIK-6.
HaOII0IeHUE, TUTIOTE3a, YKCIIEPUMEHT,
TEOpHs
CTaTUCTUYECKUN U
TEPMOIUHAMHYCCKHIA METOJIbI
HCCIICTIOBAHMS MAKPOCKOTTUYIECKIX
CHCTEM
YACTHUII U UX CPABHUTEIHHBIN aHAIH3.

MUKpOCKOIINYECKUE U
MaKpOCKOITUYECKHE ITapaMETPhI.
CTaTUCTUYECKUN CMBICI
MaKpOCKOITMYECKHUX [TapaMeTPOB.
DNEeKTpUUECKU 3aps U €ro CBOcTBa
DJIEKTPUUYECKOE TT0JIE.

OO0mrue cBefeHUs 0 KOJIeOaHUSIX.
Oco0eHHOCTH KOTepEeHTHOCTHU
CBETOBBIX BOJIH.

[lonsiTHe BpeMeHHOU U
MPOCTPAHCTBEHHOM
Monaenu atoma ToMcoHa n
Pezepdpona.
JIunenyaThlil CIEKTP aToMa BOJOPO/IA.
CocraB aTOMHOTO sipa.
XapakTepuCTUKH SApa: 3apsii, Macca,
SHEPTHUsl CBSI3M HYKJIOHOB

Texymuii KOHTPOJb MPOBOJUTCS CHUCTEMAaTHYECKHM B 4Yachl ayJUTOPHBIX 3aHSATUN WIH BO
BpeMs ayAUTOPHON CaMOCTOSTEIbHON paboThl 00yyaromuxcs. PyOeskHbIif KOHTPOJIb POBOAMUTCS C
MOMOIIBIO OTJENBHO Pa3pab0TaHHBIX OLEHOYHBIX CPE/ICTB.

ITpoMeXyTOUHBII KOHTPOJIb OPraHU30BBIBAETCS HA OCHOBE CYMMUPOBAHHUS JAHHBIX TEKYILETO
U pyOEXHOT0 KOHTPOJIS.

Kputepun oneHKn NpoMesKyTOYHOM aTTecTanuu B popme IK3aMeHa
Tabnuua 8.1

Ouenk | XapakrepucTuka Tpe0OBaHUMH K pe3yJbTaTaM aTTecTalum B ¢opme
a IK3aMeHa

«OTA4HO» Teoperndeckoe colepkaHHe Kypca OCBOEHO MOJHOCTbIO 0e3 mpo0enos,
CUCTEMHO U TIyOOKO, HEOOXOJuMBble TPAKTUUYECKUE HaBBIKMU palbOThI ¢
OCBOEHHBIM MaTepuaaoM c(HOpMUPOBaHbI, BCE MPEAYCMOTpPEHHbIE paboueit
y4eOHOIl mporpaMMoii ydeOHbIE 3a/1aHUs BHIIIOJTHEHBI 0€3yNpeyHo, KaueCTBO UX
BBITNIOJTHEHHS! OLIEHEHO YHCIIOM 0aJlioB, OJM3KUM K MAaKCUMYMY.

«Xopomuo» Teoperndeckoe copepkaHue Kypca OCBOEHO B 1LelIoM ©0e3 mpoOelnos,
HEOOXOUMBbIE MPAKTUYECKHE HABBIKU PAabOTHI C OCBOCHHBIM MaTepHalioM B
OCHOBHOM C(OPMHMPOBAHBI, MPEIYCMOTPEHHBIE paboyeil yueOHOH mporpaMmmoi
yueOHbIe 3aJlaHUsl BBIMOJHEHBl C OTJCIbHBIMH HETOYHOCTSIMH, KayecTBO
BBITOJIHEHHUST OOJBIIMHCTBA 3aJaHUN OILEHEHO YHUCIOM O0ajuioB, OJNM3KHM K

MaKCHMYMY.
«Y nosietBop | Teoperndeckoe copepkaHue Kypca OCBOSHO OOJBIINEH 4acThio, HO MPOOENbl He
UTEIBHOY HOCSIT CYIIECTBEHHOTO XapaKTepa, HEOOXOMMbIC MMPAKTUICCKIE HABBIKK PaOOThHI

C OCBOCHHBIM MaTE€pHaJlOM B OCHOBHOM C(OPMHPOBAHbI, OOJBIIMHCTBO




MPEAYCMOTPEHHBIX paboueld  y4eOHOW mporpaMMor  y4eOHBIX  3aJaHUI
BBITIOJTHEHBI, OTJICJIbHBIC U3 BBITOJIHEHHBIX 3aJaHHi COIePIKAT OIIHNOKH.
«HeynosnetB | Teoperndeckoe coaep:kaHue Kypca OCBOCHO YAaCTUYHO, HEOOXOIUMBIE HaBBIKH
oputenbHO» | PA0OTBL  He CHOPMUPOBaHbl MM  CHOPMUPOBAHBI OT/ACIbHBIE U3  HHX,
OOJILITMHCTBO TPEAYCMOTPEHHBIX pabouell y4eOHOW MporpaMMoi y4eOHBIX
3aJJaHUi HE BBIMOJIHEHO JHOO0 BBIIOIHEHO C TPYOBIMH OMIMOKAaMH, KaueCTBO UX
BBINOJIHEHHSI OIICHEHO YHCIIOM 0ajlioB, OJIM3KMM K MUHHMYMY.

JK3aMeH :
Bonpocekl k 3xk3aMeny:
OCHOBBI KUHEMATHKHU.
1. Tpaexropus. [lepemenienue.Ckopocts. CKOPOCTh B JEKAPTOBOM CUCTEME KOOPIUHAT.
2.CxopocTb. CKOPOCTb B IOJIIPHONU CUCTEME KOOPIUHAT.
3.Ckopoctb. Cpenussi CkopocTb. [IpoiiieHHbIN TyTh.
4.YckopeHnue. YCKOpeHHe B JEKapTOBOM cucTeMe KOOpAUHAT.
5.YckopeHue. YcKopeHue B CUCTEME KOOPIUHAT, CBSI3aHHOM C IBMXKYIIEHCS TOUKOM.
6.Yroi moBopoTa. YriioBas cKopocTh. CBsI3b JTUHEHHOMN U YTJIOBOM CKOPOCTU. YTIIOBOE yCKOpe-
HUE.
OCHOBBI TMHAMUKH.
7.JunaMuka MaTepuaibHOM TOUKH. 3akoHbl HploTOHA.
8. lunamuka tBeporo tena. Llentp macc.
9.3aK0H IBHXKEHUS LIEHTpa MacC. 3aKOHbI COXPAHEHUS] B MEXAHUKE.
10. PaboTa B MexaHUKE.
11. Kunetndeckasi ¥ moTeHIIMAIbHAsS YHEPTrUU. MexaHuKa TBEpAOro Tea.
12.0cHOBHOE ypaBHEHHE TUHAMUKY BpalIaTeIbHOTO JIBUKEHHS TBEPIOIO T€la OTHOCUTEIBHO
HETIOJIBUKHOMN TOYKH .
13.0cHOBHOE ypaBHEHHE IMHAMUKHU BPAIaTeIbHOIO JBUKEHUS TBEPIOTO TEJIA OTHOCUTEIBHO
HETIOJIBUKHOM OCH.
14.MOMEHT CHJIbI, MOMEHT UMITYJIbCA, MOMEHT MHEpLUMU. KuHeTHnueckas sHeprus Bpalaronie-
rocs
Tena.
15.3akoHbI coxpaHeHUs (UMITyJIbCa, DHEPTHH, MOMEHTA UMITyJbca). PensTuBucrckas
MEXaHUKA.
16. IIpeoOpazoBanus koopauHaT ['amunes. [Ipunnun otHocuTenbHocTH ["anumnes
17.ITocrynatsl DitHiuTeitHa. [IpeodpazoBanus koopauHat JlopeHua.
18.JlmmHa ¥ MPOMEKYTOK BPEMEHM B PENIATUBUCTCKON MEXAHHUKE.
19.1ToHATHE OTHOBPEMEHHOCTH B PESITUBUCTCKON MEXAHHUKE.
20.PenaTUBUCTCKUI 3aKOH CIIOKEHUSI CKOPOCTEH.
21.0CHOBBI PENATUBUCTCKOMN TNHAMUKH.
22.B3anMOCBS3b MacChl M SHEPTUHU B PENSTUBUCTCKON MexaHuKe. MexaHnueckue KojaeOaHus.
23.CB0oOOIHBIE TAPMOHHYECKHE KOTEOaHUs
24 3aTyxaromue MeXaHnIeCKne KoJieOaHus
25. BoiHyX/IeHHBIE MEXaHUUYeCcKe KoeOaHus MexaHnueCKUe BOJIHBI.
26. IIpoonbHBIE U TTONIEPEYHBIE BOITHBI
277.YpaBHEHUE BOJHBI.
28.®a30Bast CKOPOCTh BOJIHBI
29 DOueprus Bonsbl. Ctosgune BoaHbsl. MKT uneansHoro rasa.
30.CTaTUCTHYECKHUI U TEPMOIMHAMUYECKUA METO/Ibl MCCIIETOBAHMSI.
31.0cHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH (BBIBOJ).
32.CpennekBaapaTtnyHas CKOpocTb. OU3NYECKNN CMBICI TEPMOJAMHAMUYECKON TEMIIEPATYPBI.
33.Yucno creneHeit cB0OOIbI MOJIEKYJI. 3aKOH PABHOMEPHOI'O PAaCHpeAeTICHHs SHEPTHU 1O YHC-
Jam
CTerneHel cBoOOAbI MOJIEKYIL.




34.3aK0H pacnpeeeHus] MOJIEKYJI TI0 CKOPOCTAM (pacrmpeseneHine MakcBena).
35..Pacnpenenenue bonpimana. bapomerpuueckas popmyna. OCHOBBI TEPMOIMHAMUKH.
36.Bayrpennsis sneprus. Ternora u paboTa B TEpMOAMHAMUKE.

37.11lepBoe Hauano TEPMOAMHAMMKY U €0 IPUMEHEHHUE K H30XOPHUUECKOMY IIPOLIECCY.
38I1epBoe HaUaIO TEPMOJMHAMUKY U €T0 MPUMEHEHHE K n300apuyeckomy nporneccy. dusznue-
CKMI

CMBICJT YHUBEPCAJIbHOM Ta30BOM MMOCTOSHHOM.

39.11lepBoe Hauano TEPMOAMHAMUKH U €0 IPUMEHEHNE K U30TEPMUUECKOMY ITPOLIECCY.
40.I1epBoe Ha4an0 TEPMOJUHAMUKY U €r0 MPUMEHEHHE K aInadaTHuecKoMy IpOIEecCy.
41.5¢dextuBHblii quametp. CpenHss JHA CBOOOAHOTO Tpodera Moekyir. Bpems
pelakcaluu.

42 Ssnenue nuddysun. 3akon Duka.

43.5BneHue TermionpoBogHOCTH. 3akoH Dypre.

44 sIBneHne BHYTPEHHETO TPEHUS.

45.Kpyrossie npoueccol. K.I1.[I. TenaoBoi U X0JIOAUIbHON MAIIIMHBI.

46.1uxn Kapno. K.I1.JI. nukia Kapno (BeIBOX).

47 IlepBas u Bropas TeopeMa KapHo. TepmonnHaMuyeckas Ikaia TemMieparyp.
48.IlpuBenennas temota. YpasHenue Kiaysuyca. 49.9utponus. CBoiicTBa 3HTPONIUU

7. Y4eOHO-MeTOIHYECKOEe H MATEePHAJLHO-TEXHHYECKOe oOecneyeHHe TUCHUTIHHBI
(monyss) Pusuka

a) OCHOBHasl yueOHas1 iUTepaTypa:

1. CaBenwes, 1.B. Kypc o6mieit puzuku. B 5-u 1. Tom 1. Mexanuka. [ DIeKTPOHHBIHI

pecypc] : YaeOnbie mocobust — DnextpoH. nan. — CII6. : Jlaab, 2011. — 352 ¢. — Pexum

noctyna: http://e.lanbook.com/book/704 — 3arm. ¢ skpana. (aara obpamenus: 26.03.2016).

2. Casennes, U.B. Kypc obmieii puzuku. B 5-u T1. ToM 2. D1eKTpUIeCTBO U MAarHETU3M.

[DnexTpoHHBIH pecypc] : YueOHbie mocobus — InekTpoH. aan. — CII6. : Jlans, 2011. — 352

c.

— Pexxum moctyma: http://elanbook.com/book/705 (mara oOpamenus: 26.03.2016).

3. Cagennes, .B. Kypc obmieit ¢pusuku. B 5-u 1. Tom 3. @usuka u TepMoIMHAMHKA.

[DnexTpoHHBIH pecypc] : YueOHbie mocodus — InekTpoH. aan. — CII6. : Jlans, 2011. — 224

c.

— Pexxum poctyma: http://elanbook.com/book/706 (mnata oOpamenus: 26.03.2016).

4. Casenbes, U.B. Kypc obuieit puzuku. B 5-u t1. Tom 4. Bonnbl. Ontuka.

[DnexTpoHHBIH pecypc] : YueOHbie mocoduss — InekTpoH. aan. — CII6. : Jlanp, 2011. — 256

c.

— Pexxum poctyma: http://elanbook.com/book/707 (mata oOpamenus: 26.03.2016).

5. Cagennes, U.B. Kypc obmie#t ¢puszuku. B 5-u 1. Tom 5. KBantoBas ontuka. AToMHas

¢usuka. Dusmka TBepaoro Ttena. Dduszmka aTOMHOTO SApa W DIEMEHTApHBIX YaCTHII.

[DneKTpOHHBII

pecypce] : YueOnbie mocobus — Dnektpon. gaH. — CII6. : Jlanp, 2011. — 384 c. — Pexum
nocrtyna: http://elanbook.com/book/708 — 3ar. ¢ skpana. (mata obpammenus: 26.03.2016).

0) nomoJIHUTeIbHAA yuyeOHas JJuTeparypa:

1. Xaiikun C.D. dusndeckre OCHOBBI MEXaHUKH. 3-€ U3, CTep. [ DIEKTPOHHBIN pe- cypc]|

/ C.92. Xaiikus. - CII6.: U3n-Bo «Jlanby», 2008. - 768 c. - Pexxum nocryna: 32
http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=420 (marta oOparieHus:
16.04.2015)

2. llnonbckuit 3. B. Atomuas ¢usuka. B 2-x 11. T. 1. BBegenue B aromuyto pusuky

[Tekct] / O. B. llInmonbckwuii. - M.: U3a-Bo "Jlans", 2010. - 560 c.

3. 3aiigens A. H. Omnbku nzmepennii pu3ndeckux BelIUUuH [ DNeKTpoHHBIN pecypc]:

yueOHoe mocobue. 3-e usn., crep. / A. H. 3aiinens. - CII0.: U3a-Bo «Jlanby, 2009. - 33 112 c. -



Pexxum noctyma: http://e.lanbook.com/books/element.php?pll cid=25& pl1 _id=146 (mata
obpammenus: 16.04.2015)

7.1. UnTepHeT-pecypchl
http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'b)

http://elibrary.rsl.ru Hayunast snekrponHas 6ubanoreka
http://elibrary.ru/default.asp Poccuiickas HaunoHanpHas OUOIMOTEKA
http://primo.nlr.ru http://nbmgu.rudnexrponnas 6udaHoTeKa Poccuiickoit
roCy/IapCTBEHHOW OMOIUOTEKH

7.2. IlporpammHoOe o0ecnieyeHmne

YHuBepcutrer oOecriedeH HEOOXOAMMBIM  KOMIUIEKTOM JIMIIEH3HOHHOTO M CBOOOJIHO
pacIpoCTpaHsIeMOro MPOrpaMMHOI0 00eCIIeYeHHs, B TOM YUCIIe OTEYECTBEHHOI'O IPOU3BO/ICTBA.

Kaxapiii oOydaromuiics B Te€UEHUE BCEro nepuoja oOydeHus oOecredeH WHAWBHYaTIbHBIM
HEOTPAaHMUYEHHBIM  JIOCTYIIOM K  3JIGKTPOHHOM  MH(OpMaIlMOHHO-00pa30BaTeNbHOW  cpene
yHHMBEpCUTETa U3 000 TOUKM, B KOTOpOM HUMeeTcss JO0CTyl K HMHQOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTu «VHTepHeT» Kak Ha TEpPUTOPUN YHUBEPCUTETA, TaK U BHE €e.

YHUBEpCUTET O0CCIEYCH CICAYIOIIMM KOMIUIGKTOM  JIMIICH3MOHHOTO  MPOrPAaMMHOTO
obecrieueHus.

1. JluneH3uoHHOE MpOrpaMMHOE o0ecreueHue, ucnonb3lyemoe B MHrl'Y
1.1. MicrosoftWindows 7
1.1. MicrosoftOffice 2007
1.1. [Iporpammusbiii kommiekec MMUC “Jlexanat”
1.1. [Iporpammusiii kommieke MMUC “Busyansnast Ctyaus TectupoBanus™
1.1. Aatusupychoe I1O Eset Nod32
1.1. CnpaBouHo-nipaBoBasi cucrema “KoHcynbTaHT”
1.1. CnpaBouHo-nipaBoBas cucrema “I'apant”

Hap;my C TpaAUIOMUOHHBIMHU HU3AAHUAMHU CTYACHTBI W COTPYAHUKHU HMCHOT BO3MOKHOCTH
MOJIb30BATHCS SJICKTPOHHBIMU IMOJIHOTECKCTOBBIMHA Oazamu JaHHBIX


https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html

Ne | BupoanexrponHoro | HammeHoBaHMe 3J€KTpOHHOro 0Opa3oBa- JloKyMeHT-0CHOBaHNE BO3HHUKHOBEHHS
n/m | 00pa3oBaTENBHOrO |TEIBLHOTO pecypca, INEKTPOHHOTO HHpOpMa- TIpaBa IM0JIb30BaHMUs JIEKTPOHHBIM
pecypca, LIUOHHOTO pecypca 00pazoBaTeIbHBIM PECYPCOM,
9JEKTPOHHOT0 9JIEKTPOHHBIM MH(OPMAMOHHBIM
nH(pOpPMaMOHHOTO pecypcoMm (I0roBOpPHI, COTJIAILICHUS U
pecypca JpYyroe, OTKPHIBAIOIINE JOCTYH K
3JIEKTPOHHOMY 00pa30BaTEIbHOMY
pecypcy, SIEKTPOHHOMY
nH(pOpPMANMOHHOMY pecypcy, HX
PEKBH3UTHI M CPOKH IEHCTBUS)
1 2 3 4
1. Bun 3JICKTPOHHOT'O SHCKTpOHHaH ononuoTeKa OHJIAUH I/IH('I)OpMaHI/IOHHO'O6p330BaTeHbHaH
00pa3oBaTenbHOroO | | JMHOE  OKHO K  obpasoBatenbHbmM| PR3 (BUOC) Ha 6a3e maatdopmbl
pecypca Moodle
. pecypcam»»
(37eKTpOHHBIH KypC, .
D EKTPOHHIT http://wmdow.edu.rvu
TpeHakep HiH «O6pa3OBaTenLHLm_ pecypc  Poccum»
CHMYJIATOD, http://school-collection.edu.ru
HHTEpPaKTUBHEIIA @DenepanbHbIl  00pa30BaTENbHBIN  MOPTA:
y4eOHUK, YUpeXICHHUS,
MyIbTUMEIMMHBIA  |mporpammsl, cTaHgapTbl, BY3sl, TecTb
pecypc, yaeOHbIe EI'D, TUA
BUJICOPECYPCHI http://fcior.edu.ru
¥ JIPYTOE) Pycckas BupryansHas OnbnmoTeka
http://rvb.ru
KabuHer pycckoro si3pIKa U JINTEepaTyphl
http://ruslit.ioso.ru
HannoHanbHBIH KOPITyC PyCCKOTO SI3bIKa
http://ruscorpora.ru
HayuHast anexTpoHHast Oubinorexa
«e-Library»
http://elibrary.ru/defaultx.asp
DNEKTPOHHO-OMOTHOTCUHAS cucrema
IPRbooks
http://www.iprbookshop.ru
DJ1eKTpOHHO-OnOIMOTEeYHAs cucrema
Uurl'y
https:/lib.inggu.ru/
NudopmanmonHo-npaBoBas cucrema
«l"apanT»
CereBast BepcHs, JOCTYIHa CO BCeX
KOMIIBIOTEPOB B KOPIIOPaTUBHOU CETH
WNurl'y
Moodle
2. | Bung anektpoHHOTO IPR Smart , (AUBC) «Merallpo» Horosop Ne 13291/25I1 ot 19.11.25 1. no

HHPOPMAMOHHOTO
pecypca
(371eKTpOHHO-
O6ubnoTevHsIe
PecypCHI U CHCTEMEI,
HHPOPMAIIHOHHBIE U
CIPaBOYHO-
TIPaBOBBIE CHCTEMBI

U Ipyroe)

IPR-books-AUTIUAP menua
000 «I"apanT»

20.11.26r. (0OHOBIISIETCS KaXKIBIN TOM)

00O «I"apanT»

Horosop Ne 26-26 ot 20.01.26r. 10
31.12.26r. (0OHOBISAETCS KaXAbIH TOJI)

7.3. MartepuajabHO-TeXHHYeCKOe odecnedeHuey4eOHoi 1 cCuMIIMHbI/MoAyJIsi «PH3HKa»



http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://ruslit.ioso.ru/
http://ruscorpora.ru/
http://elibrary.ru/defaultx.asp
https://lib.inggu.ru/

MarepuanbHo-TexHH4YecKasi 0a3a YHMBepPCUTeTA IO3BOJSET oOecreynBaTh KaueCTBEHHOE

MPOBCACHUC TCOPCTUYCCKUX U NPAKTUICCKUX 3aHATHUM.

HaumenoBaHue
Y4eOHBIX
npeaMeToB, KypcoB,
JAMCHUIIIHH
(MoayJieid),
NMPAKTHKH, HHBIX
BH/I0OB Y4eOHOii

HaunmeHoBaHue 000py10BaHHBIX
yueOHbIX KAOMHETOB, 00HLEKTOB LISl
NpOBeJIeHNs MPAKTHYECKUX
3aHATHIH, 00beKTOB QPU3NIECKOii
KYJbTYPHI H CIIOPTA ¢ MIepeyHeM
OCHOBHOT0 000py10BaHUA

Azpec (MecTOMOI0KEHUE)
yueOHbIX KAOMHETOB,
00beKTOB AJs
NpoBeeHus
NPaKTUYEeCKUX 3aHATHIA,
00beKTOB PU3NIECKOii
KYJbTYPHI M cIIOpTa (C

AeATeJbHOCTH, yKa3aHueM IUIoIaan u
NMpeayCMOTPEeHHBIX HOMepa MoMelleHHs B
Y4eOHBIM IJIAHOM COOTBETCTBHH C
o0pa3zoBaTeJbHOM JOKYMeHTaMu 010po
NMPOrpaMMBbl TeXHU4eCKOoM
HHBEHTAPU3ALUN)
dusznka Ka6 Ne322 386132, PecriyOnuka

Crnenanu3upoBaHHas yueOHas
MeO0eIb A 00y4aroIuXCs ’
MPENoJaBaTeNs; TEXHUUECKHE

cpeactBa 00ydeHust (KOMITbIOTepHAsT
TEXHHKA, MyJIbTUMEIHUIHHOE
000pyI0BaHHE: UHTEPAKTUBHAS JIOCKA,
MIPOEKTOP); TOCTYII K
MH(POPMAITMOHHO-
TGHCKOMMYHHKaHHOHHOﬁ CE€TU
WurepHeT; y4eOHO-METOANIECKUE
MAaTepUaIbL.

WNurywerus, r.0. ropon
Ha3zpans, r. Hazpansb, Tep.
l'amypaueBckuit
aIMUHUCTPATUBHBIA OKPYT,
yia. MaructpaibHas, 1.
39«a» Ka0.Ne322 , 3 stax
IInomans 48,7 M

JJis npakTHYecKux U
Ja0opaToOpHbIX 3aHsATUHIl Ne(2

Cron nns npenogaBaTens - 1 T; cTya
JUTs IperiogaBaTestst -1 mT.; gocka - 1
IIT.; CTOJ - 8 IIT.; CKaMbs-16 1T,

Kommekt yuebHO-1260paTOpHOTO
000pynoBaHUS «DIEKTPUIECTBO U
MarHeTu3M», MpuOop A U3ydeHUs
3aBUCHMOCTH COTIPOTHUBIICHHS
METAJIJIOB OT TEMIIEPATYPhI, PEOCTATHI,
aMIIEPMETPBI, BOJIBTMETPBI,
MUJUTUAMTIEPMETPEI, MyJIbTUMETPBI,
nabopaTopHEIil HAOOP 10
ANIEKTPUIECTBY, HAOOP 110
ANEKTPOIIU3Y,

OIID — 02 — moxysns MT -
mynbTEMETP PO - Ocmmmmorpad
®I13-04 — moxyas OITD-UIT —

386132, Pecrrybnuka
HHrywerus, r.0. ropog
Haspansb, r. Hazpans, Tep.
l'amypaueBckuit
aJIMUHUCTPATUBHBII OKPYT,
yi. MaructpaneHasi, 1.
39«a» Kab Ne02.

[Lnomans 34.7 M°




uctounuk nuranusg OI12-05 — moxynp

PQ - renepatop 3ByKOBOH 4aCTOTHI
®dI13-06 — moayns PI1D — 07 —

Monynb PIID-08— moayns OIID - ME
— MarasuH emxoctei OI19 - MC —

MarasuH conpotusieHuii OI13 — 09 —

moaysib OI13-10 — mogyne OI1D — 11,

Moyib OI13-12 — moayns OI1D 13

Moayib, GI12-20




Pabouas mporpamma aucuMiinHbl «@u3KKay COCTaBlIeHA B COOTBETCTBUU C TPeOOBAHUSIMHU
®I'OC BO no nHampaBneHuto noarotoBku 13.03.02. DnekTposHepreTuka M 3NIEKTPOTEXHUKA,
YTBEP>KJIEHHOT0 TIpUKa3oM MuHucTepcTBa 00pasoBaHusi U Hayku Poccuiickoit @enepanuu ot «28»
despanst 2018 1. Ne144.

[Iporpammy cocraBuiI:

EBnoes Anuxan BaxaeBud, cTaplinii IpenogaBareib
(®.1.0., 10IKHOCTB)

IIporpamma ooOpeHa Ha 3acelaHny Kadeapbl «IINEKTPOIHEPTETHKA U IICKTPOTCXHUKAY)

[Tpotokon Ne 5 or« 20 » Mas 2026 rona

[Tporpamma orobpeHa Y4ueOHO-METOAMYESCKUM COBETOM HHKCHEPHO — TEXHUISCKOTO HHCTUTYTA

[Mpotokonr Ne 3« 21  » Mas 2026 rona

HporpaMMa oL[06peHa Y4eHHBIM COBETOM HHXXCHCPHO — TCXHUYCCKOI'O HHCTUTYTA

IIpotokon Ne 4  « 23  » mast 2026 rona




CeeeHus 0 nmepeyTBep KIeHUN MPOrpaMMbl HA OYepPeaHOI YUeOHbIH Io/l M perucTpanumn
H3MEHEeHU I

YyeOHblii Pemrenue Buecennbie n3aMeHeHUS Iloamuce 3aB.

kadenpsl kadenpoit
roj

(Ne mpoTtokora,
JaTa)




MUHHUCTEPCTBO HAYKHU U BBICIIEI'O OGPA3OBAHUS
POCCUNCKOW ®EJEPALIUA
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOKETHOE OBPA3OBATEJIbBHOE
YUYPEKJIEHUE BBICIIEI'O OBPA3OBAHUS
«MHT'YHICKUMA TOCYJIAPCTBEHHBIIA YHUBEPCUTET»
UHKEHEPHO - TEXHUYECKH UHCTUTYT

KA®EJAPA «JIEKTPOOHEPTETHUKA U JIEKTPOTEXHHUKA»

®OH/JI OLIEHOYHBIX CPEJICTB MO TUCHUTIJIMHE

b1.0.07 ®du3zuka

Hanpasnenue noarorosku (bakanaspuar)
13.03.02 DJeKTPOIHEPreTUKA M VJICKTPOTEXHHKA

Hanpasnennocts (ITpoduiib moaroToBkm)
«JIEKTPOTEXHUKA 3JIEKTPOOOOPYI0BAHHE)

Kpanudukanus BeITycKHUKA

bakaaasp

dopma 00ydeHust
O4YHas, 32049HASA

r. Marac, 2026



Conep:kanue TMCHUTIAHBI (MOYJIA)

Tema 1: Mexanuka

Mertoap! uccinenoBanus B GU3UKe: HAOIIOICHHE, TUTIOTE3a, SKCIIEPUMEHT, TeOpHs. MeTo bl

TeopuH: puznyeckoe siBieHue, pu3ndecKkas MoJieslb, MaTeMaTHYeCKasi MOJIEIb U €€ aHAJIU3.
duznyeckue BEIINYUHBL: CKAISIPHBIE U BEKTOPHBIE U UX POJIb B OMCAHUU SIBJICHUH.

dusnyeckue MOAEIN: MaTepuallbHas TOUKa, aDCOIIOTHO TBEPOE TEJIO, CIUIOLIHAS CPefa.
ITpocTpancTBo U BpeMs. KuHemMaTuueckoe onucanne ABMXKEHUS (CUCTEMBI OTCUETa, CKAJISIPHBIE U
BEKTOpHbBIE BEJIMYMHBI, IepeMelleHe, TpaekTopusl). IIpsmonrHeliHoe paBHOMEPHOE IBUKEHHUE.
[TpsimonuHeitHOe HepaBHOMEpPHOE iBUKeHuE. CKopocTh. Y ckopeHue. KpuBoimHeliHOe IBUKEHNE U
€ro XapaKTEePUCTUKH. TaHreHIINaIbHOE U HOPMAJIBHOE YCKOPEHHUE.

Macca u Bec Ten. IlmorHocTs. Cuna. 3akoHsl HeroToHa. CHIIBI U CHIIOBEIC ITOJIS, MX BHJIBI U
byHnaaMmeHTanpHble 0coO0eHHOCTH. MiMmynbe Tena. 3akoH coxpaHeHus uMnynbcea. LleHTp Macc.
JIBr>keHue Tesa ¢ mepeMeHHON Maccol. JluHaMuka ABUKEHUS 110 OKPYKHOCTH. 3aKOH BCEMUPHOT'O
TaroreHus. Cuna taroreHus. I'paBUTaliMoHHas U HHEPTHAs Macca.

JIBuKeHue YyacTUIIbl B OJJHOPOJIHOM CUJIOBOM IToJie. PaboTa cuiibl B MEXaHMKE U €€ BBIPAXKEHHE Uepe3
KPUBOJMHENHBIN MHTerpasl. Kunerndeckas sHeprus u ee cBsizb ¢ paboToit cuibl. [loTeHuuanbHble
(xoHCepBaTUBHBIE) CHIIOBBIE 1T0JIA. [loTeHIInanbHast SHEeprus YacTULbI U €€ CBA3b ¢ cuiloi. [Ipumepsl
HNOTEHIMATBHBIX SHEPTUil. 3aKoH coxpaHeHust s3Heprun. Koa¢dunment nonesnoro

JeHCTBUS MamuH. AOCOFOTHO YIIPYTHi B aOCOTIOTHO HEYIIPYTUN yIap.

Kunemaruka cuctemsl 4yacTul U TBepaoro rena. [locrynarensHoe neukenue. Bpamnienue BOKpyr ocu u
BOKpPYT LieHTpa. KuHemarnueckue XapakTepuCTUKH ITOCTYNATENbHOTO U BpalaTeIbHOrO

JBUKEHMS TBEPAOTO TeNa. DJIEMEHTHI IMHAMUKH BPAIATEIbHOTO JBUKEHHS CHCTEMBI YaCTHIL U
TBEPAOro Tesia. MOMEHT CHJIbl, MOMEHT UMITYJIbCA OTHOCUTEIBHO TOYKH U OTHOCUTEJIBHO OCH.
MoMEHT uHepLUHH OTHOCUTEIBHO 0CH. OCHOBHOE ypaBHEHNE AMHAMUKH BPAIIATEIbHOTO JBUKCHUS
TBepaoro Tena. IlpuMeps! BeunciaeHus MoMeHToB uHepiuu. Teopema Illteitnepa. Pabora npu
BpalllaTeIbHOM ABM)KEHNU. KnHeTnueckasi sHeprus BpalaTesbHoro AsmxeHusd. [lonsrue o
IIPELECCUH.

Tema 2: MoJiexkyasipHas (PM3HKA M TEPMOJHHAMHUKA

CraTtucTu4eckuii 1 TepMOAMHAMUYECKUN METO/IbI MCCIIEJOBAHUS MAKPOCKOITMYECKUX CUCTEM
YAaCTULl U UX CPABHUTEJIBHBIN aHAIN3.

Mukpockonuyeckue 1 MaKpocKonuueckue napamerpbl. CTaTUCTUUECKUHA CMBICT MaKPOCKOITUYECKUX
napamMeTpoB. MHKpO- U MakpocOoCTOsiHUS. PaBHOBeCHbIE COCTOSIHUSA U Mpoliecchl. OOpaTUMBbIE U
HeoOpaTUMBbIe MPOIIECCHI.

3anaun MonekyisipHoH ¢pu3nuku. OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOpUHU
CTpOEHUS BellecTBa. ATOMBI U MOJIEKYJIbL. TeroBoe ABMKEHHE aTOMOB U MOJIeKyJl. bpoyHoBckoe
nerxenue. Temneparypa. TepmoMeTpsl u TemnepaTypHsble MKaibl. TennoBoe paBHoBecue. OCHOBHOE
YpaBHEHNE KMHETUYECKOW TEOPUH Ta30B. neanbHbIi ra3. Y paBHEHUE COCTOSHUS HI€AJIBbHOTO rasa.
3aKoHbI UeanbHOrO ra3a. CpeqHsas KHHETHYeCKasi SJHEPIUs TEIUIOBOTO IBHKEHUS MOJIEKYIL.
Crenenu cBOOObI. 3aKOH PABHOMEPHOT'O PaCIpeIesICHUs SHEPTHH 10 CTEMEHSIM CBOOO/IBI.
PaBHOBecHOE pacnipesiesieHne MOJIEKYJT UACAIBHOIO ra3a Mo CKOPOCTAM U DHEPIHSM TEIJIOBOIO
IBHKeHUH (pacnipeaenenue Makcseina). [Ipuniun netanbHoro paBHoBecusi. bapomerpuueckas
dopmyna.

Pacnipenenenne bonbiimana /uist yacTHIL 110 SHEPTUSAM B TOTEHIIMAJILHOM CHUIIOBOM MoJjie. PeanbHble
ra3pl. YpaBHeHue Ban-nep-Baansca. Kputnueckas nzorepma.

[Tpenmer TepmonnHamuku. M3onupoBaHHble cucTeMbl. HeKoTOpble OCHOBHBIE TOHATHSA
TEPMOJIMHAMMKH: TEPMOJANHAMHYECKas paboTa, BHYTPEHHSS DHEPTUsl, KOJIMUYECTBO TEIUIOTHI,
TEIJIOEMKOCTh CUCTEMBI. Paznuune Mex 1y TeMnepaTypou, TEMI0TOM U BHYTPEHHEN SHEprUei.
YpaBHeHUE TEII0BOro OagaHca.

[TepBoe Hauanmo TepMoaHaMUKH. ArnabaTudeckuii mporecc, ypaBuenue [lyaccona. Pabora
UJEANIBHOTO ra3a IIPY pa3INyYHbIX Ipoueccax. BHyTpeHHss sHeprus uiaeanbHoro rasa. [Ipumenenue
NIEPBOr0 Hayaja TEPMOJMHAMUKH K M30IIpolieccaM MAEaabHOro raza. JHranbnus. Kinaccuueckas



TEOpUs TEIUIOEMKOCTH UJEAJIBHOTO T'a3a U €€ OrpaHnYeHHOCTh. Kitaccnyeckas Teopus TEIII0OEMKOCTH
TBepAbIX Te. 3akoH Jlromonra u [1tu.

OO6partumbie 1 HeoOpaTuMeble nporecchl. [ukimmueckuit mporecc. Temnosie qeurarenu. K.im. .
TEIUIOBBIX JABHUrareneil. Bropoe nauano repmogunamuku. [{ukin Kapno. Ourponus. Tperbe Havuasio
TepMoauHamMuKu (Teopema HepHera).

Huddysus. TertonpoBoaHocTs. BHyTpeHHEE TpeHNe.

Tema 3: Di1eKTpUYECTBO M MAarHETH3M

DJIEKTPUYECKUI 3apsil U €ro CBOMCTBA. DNeKTpuieckoe noje. HanpspkeHHOCTh U MOTeHIMa

nosisi. [lorok BekTopa HanpspkeHHOCTH. Teopema ["aycca s 3J1IeKTpOCTaTUYECKOTO 10JISI B BAKyyMeE.
IIpumenenue Teopemsl ['aycca k pacuery noseil.

[ToTeHnnan 37€KTPOCTATUUECKOIO TIOJISl M €T0 CBSI3b C HANPSKEHHOCTHI0. Y paBHeHue Ilyaccona.
PaboTa 1o nepeMeleHuto 3apsaa B aeKTpocTaTuueckoM noje. Liupkynauus Bekropa
HANPSDKEHHOCTH JIEKTPOCTaTUYECKOTO I1OJIA.

OnexTpocraTHueckoe noJje B BemecTse. CBOOOHbIE U CBA3aHHBIE 3aps/bl. Junomns. [lone nunoss.
IToBenenue aunoss Bo BHelHeM nose. [lonspuzanus auanexTpukos. Buiel nonsgpuzanuu.
JusnexkTpudeckasl BOCIPUMMYNBOCTD U €€ 3aBUCUMOCTb OT TemIiepaTypsl. Teopema ["aycca nis
AIIEKTPUYECKOTO I0JISI B TUIEKTPUKAX, SJIEKTPUUECKOE cMelleHue. JluaneKkTpruueckast
IIPOHUIAEMOCTB. Y CJI0BUS A1 BeKTOpoB D u E Ha rpanuie IByX AUAJIEKTPUYECKUX CPE.
[TpoBoaHMKH B 35ekTprueckoM noJe. [lone BHyTpu NpOBOAHHUKA U Y €70 IOBEPXHOCTH.
OnexrpoeMKocTs. KoHzeHcaTopsl. EMKOCTB IJI0CKOrO KOHAECHCATOPA. DHEPTUsl CUCTEMBI TOYEUHBIX
3aps0B. DHEPIusl 3apsyKEHHOTO YEINHEHHOTO MPOBOJHUKA. DHEPrusl AIEKTPUUECKOIO MOJIS.
OO0bemMHast IVIOTHOCTb S3HEPIUHU AIIEKTPUUYECKOT 0 TOJI.

VYcnoBus CylecTBOBAaHUS 3JIEKTPUUECKOIO TOKA. Y paBHEHHE HENIPEPHIBHOCTU. 3aKOoHbI OMa 1
Jxoyns-Jlenua B uHTerpanbHoi u nuddepenuanbHoi popmax. Kiaccuueckas 3neKTpoHHas Teopus
AIIEKTPONPOBOIHOCTU. BbiBo/1 3akoHOB OMa, /xoynsa-Jlenua, Bunemana- ®@panua u3 3J€KTPOHHBIX
IIPECTaBICHUN. 3aTPyJHEHUS KIACCUYECKON TEOPUN IEKTPOIPOBOHOCTHA METAJIIIOB.

[TpaBuna Kupxrodda xak cieacTsue 3aKOHOB COXpaHEHHUS 3apsiia ¥ SHepruu. [[pumenenue npaBui
Kupxrogga x pacuery 351eKTpHUECKUX LeNel OCTOSHHOTO TOKA.

MaruauTtHoe 1noJje U ero xapakrepucTuku. 3akoH buo - CaBapa - Jlanaca u ero npuMeHeHue K
pacyeTy MarHUTHOTO I0JIsl TOKOB MpOoCTeHINX KoHpUrypauuid. MarautHsli notok. Teopema ['aycca
JUISL UTHIYKIIMM MarHUTHOTO MOJIsE B MHTErpasibHOM 1 qud depeHumansHoit popmax. Teopema
OLIMPKYJISIMK BekTopa B. [IpuMeHeHne TeopeMbl 0 HUPKYIISALIUU K PACYETY MAarHUTHOTO MO
tokoB.Iloms conenonga u Toponna.JIBrmxkeHne 3apsHKeHHOM YaCcTUIbI B CTAIIMOHAPHOM MarHUTHOM
noje. Cuna, AefcTByoLIas Hazapsia, IBUXKYIIMKCA B MarHUTHOM 1oJie (cuia Jlopenna). Cuua,
JIeMCTBYIOIIAsl HA MMPOBOJIHUK CTOKOM B MarHUTHOM noJie (cuna Ammnepa). KoHTyp ¢ Tokom B
OJIHOPOJAHOM M HEOJHOPOJHOM MarHUTHBIX MOJIAX.MaruutHoe nose B Bemectse. Hamaranunsanue
BElIECTBa, MArHUTHAs BOCOIPUUMYHUBOCTb. HanpsykeHHOCTh MarHUTHOTO 1OJIsl. MarHuTHas
IPOHUIAEMOCTh. [10TOK M IMPKYIIALMS BEKTOpa HANIPSKEHHOCTH MAarHUTHOTO MOJISL. Y CIIOBHS VIS
BekTopoB B 1 H Ha rpanuie aByx marHeTukoB.OCHOBHbIE YpaBHEHHS] MATHUTOCTaTUKHU B
uHTerpainbHoi U auddepennnansaoit popmax.IIpuposa MakpOCKONMUECKUX KPYTOBBIX TOKOB.
Maruautomexannyeckue siBieHus. OnbIThI

OnHmreitHa u 1e Xaaca. Oneit bapaerra. Onbitel Ll TepHa u I'epiaxa. OpOurtanbHble U CIMHOBBIE
MarHUTHbIE MOMEHTBI. MarHUTHbIE MOMEHTHI 3JIEKTPOHOB aTOMOB. OOBsICHEHHE TUa- U
napamarHetusma.@eppomaruernsm. OcHOBHas KpHBasi HAMarHM4MBaHUs. MarHUTHBIN TUCTEPE3HUC.
Jowmennbl. Touka Kropu. CinHoBas npupoaa peppomaraeruzma. AHTU(GEppOMarHeTHKH.
DNEeKTpOMarHuTHOE MoJje. SBlIeHne 2IeKTPOMarHnTHOW MHAYKIMK. 3akoH Papanes nis IC
uHAyKIMU. BuxpeBoe snextpuueckoe noje. beratpoH. SIBnenue caMOMHAYKINUH, HTHAYKTUBHOCTb
COJIEHOMJIa. DHEPTUSI MArHUTHOTO I10JIsI TIPOBOJHUKA C TOKOM. [I7I0THOCTB HEPTUHM MarHUTHOTO
nosisi. Tok cmemenus. Cucrema ypaBHeHu MakcBesuia kak 0000IIeHHe SKCIIEPUMEHTATIBHBIX 3aKOHOB
Kynona, buo - Casapa - Jlannaca, @apanes. YpaBHeHuss MakcBesuia B MHTETpaJIbHOM U
muddepeHnmansHoi Gpopmax. MarepuaibHble ypaBHEHHUS.

Tema 4: Mexanu4ecKkue H 3JICKTPOMATHUTHBIE KOJIeOaHUSI U BOJTHBI

OO6u1me cBefieHUs 0 KoJIeOaHUsAX. XapaKTepPUCTUKU KoJeOaHUi: aMIuInTy/a, (haza, 4yacToTa, Hepuo/l.



CBoboaHbIe He3aTyxaromue kojaedanus. DHeprusi rapMoHudeckux kKonebanuil. Auddepenunansuoe
ypaBHEHHE FapMOHUYECKUX KoseOaHui U ero peuieHne. CMeleHne, CKOpocTb U YCKOPEHHE
MaTepHaJIbHON TOUYKH IPH FTAPMOHUYECKUX KOJeOaHMIX U UX rpaduku. ['apMOHUYECKHA OCUMIIIATOD.
MarteMaTtnyecknii 1 PU3NYECKUI MasITHUKH, KOJICOATSIIbHBIA KOHTYP.

['padmyeckoe n300pakeHNe rapMOHUIECKUX KoneOanuit. ClioKeHne TapMOHIUYECKHUX KoJieOaHuH
OJIHOT'O HAIpPaBJICHUS U ONHOM 4acTOThl. buenus. CioxeHue B3aMMHO NEPIEHAUKYIISIPHBIX
KoJieOaHU. Y paBHEHUE TPACKTOPUH ABIXKYIIEHcs TOUKH. Puryps Jluccaxy.

3aryxatomue Mexanuueckue konebanus. uddepennnanbHoe ypaBHEHHE U €T0 PELIeHuE.
XapaKTepUCTUKHU 3aTYXaIOMUX Kosebanuii: ko3hduimenT 3atyxanus, JorapuMuaeckui
JIEKpEMEHT3aTyXaHusl, JOOPOTHOCTb, BpEMs peaKcalluu. DHEeprus 3aTyXarolux KoieOaHu.
BreinyxneHnsie Mexannueckue kosebanus. JuddepernmansHoe ypaBHEHNUE U €T0 PEIICHHE.
SIBneHue pezoHaHca. AMIUIMTYAHbIE U (a30BbIE PE30HAHCHBIE KPUBBIC.

WneanbHblil kKonebarenbHbId KOHTYP. CBOOOIHBIC AIEKTPOMArHUTHBIE KOJIeOaHusI.
JuddepenunanbHoe ypaBHEHHE U €0 peLeHHe AJIs 3apsaa U TOKa. 3aBUCUMOCTb YacTOTHI U [IEpHUoJia
KosebaHuit oT mapaMeTpoB KoHTypa. CaBur a3 Mexay KoJIeOaHUSIMU TOKA U HANPSDKEHUST. DHEPTHs
KoJ1e0aTeNbHOr0 KOHTYpa. B3anMHoe npepaiiieHye nosei u 3Hepruil npu konedaHusax B KOHTYpE.
3aryxaromue 3JIeKTpOMarHuTHhIEe Kosebanus. JuddepeHnansHoe ypaBHEHUE U €r0 pelieHue.
XapaKTepUCTUKHU 3aTYXAIOLIUX AJIEKTPOMArHUTHBIX KosleOaHui. OTKPBITBIN KOJe0aTeIbHbIH KOHTYP.
BriHyX1eHHBIE 3JIeKTpOMarHUTHBIE KosieOanus. [lepemMennusbiii Tok. Llenb mepeMeHHOTo TOKa.

3akoH OMa. MOIIHOCTE IEPEMEHHOTr0 TOKA. P€30HaHC TOKOB U HaIIPSKEHUH.

PacnpocTpanenue xonebanuii B ynpyroi cpese (BOJIHOBOE JBUKEHNE). Y paBHEHUS TIIOCKOU U
cdepuyeckoil BOJIH. YpaBHEHHE IUIOCKON BOJIHBI, paCIPOCTPAHSIOLIEHCS B IPOM3BOJILHOM
HanpasiieHuu. BonHoBoe ypaBHeHue U ero peuieHue. [IpononbHble 1 nonepeyHsie BoJHbL. BoaHoBast
IOBEPXHOCTh, (PPOHT BOJIHBI, CKOPOCTh PACIpOCTPaHEHMsI BOJIH, IJIMHA BOJIHBI, BOJTHOBOW BEKTOP.
Oueprus Oerymux BosH. Bektop YmoBa. Ctosumne Bonubl. Dddekt Horepa.

3ByKOBbI€ BOJIHBL. CKOpPOCTB 3BYKOBBIX BOJH B ra3ax. lllkana ypoBHeii 3Byka. IHTEHCUBHOCTb U
IrpOMKOCTH 3BYyKa. D ekt lomiepa B akycTUKe. YIbTPa3ByK U €ro MIpUMEHEHHE.

I'enepanyst 2€KTPOMAarHUTHBIX BOJIH. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH. DJIEKTPOMATHUTHBIE
BOJIHBI M ypaBHeHUs MakcBesuia. CKOpOCTh paclpoCTpaHEHUs 3JIEKTPOMAarHUTHBIX BOJIH. [lepenoc
DHEPrUM JIEKTPOMAarHUTHBIMU BoJaHamu. BekTop YmoBa - [loliHTuHra. [laBieHne 3J1eKTpOMarHuTHBIX
BouH. [lIkana snekTpoMarHUTHBIX BOJIH. [IpuHIMN cynepno3unuu BoiH. ['pynmnoBast cKopocTs.
KorepentHocth. UnTepdepenus u qudpakius BoiaH Bonnosoit maker. Jlucnepcust. OTpaxenue u
MPEIOMJIEHUE BOJIH.

Tema S: BosiHOBasi H KBAHTOBAasA ONTHKA

Oco0eHHOCTH KOT€pEeHTHOCTH CBETOBBIX BOJIH. [IoHSATHE BpeMEHHOM U TPOCTPaHCTBEHHOM
KorepeHTHocTH. O01ue cBoiicTBa HHTEPHEPEHIIMOHHON KapTHHBI OT JIBYX TOYEUHBIX KOT€PEHTHBIX
uctoyHUKoB. OnbIT FOHTa 1 Apyrue onbITh 0 HaOMIOAEHNIO HHTEpepeHuu cBeTa. nTepdepenus
B TOHKHUX IJIeHKax. [1oy10ckl paBHOM TONIIMHBI U PABHOTO HakKJIOHA. Mcnonb30BaHue UHTEpPEpEeHIINN
B TEXHUKE.

[Tpuniun [oiirenca - @penenst. Meron 308 @penens. Audpaxiys Ha KpyriaoM OTBEPCTUH U
KpYTJIOM 3KpaHe. 30HHas U pa3oBasi 1acTUHKUA. OTpaHNYeHUs] BOZMOKHOCTEN ONTHYECKUX
npubopos. udppakuus @paynropepa Ha ogHoil menu. Judpakumonnas pemerka. Paspemaromnias
CIIOCOOHOCTB, JIMHEIHAS U yIiioBas [ucnepcuu qudpakuoHHol pemetku. Judpaxnus Ha
IPOCTPAHCTBEHHBIX CTPYKTYpax, TU(PpaKIUs PeHTIeHOBCKUX J1yueil. @opmyna Bynega - bparros.
PentrenoctpykrypHslif ananus. [loustue o roiorpaduu.

TemnnoBoe N3JIy4eHUE U €T0 XapaKTEPUCTUKU. DHEPIreTUUECKUN CIIEKTP U3JIy4eHHsI. 3aKOH
Kupxroga. I'nnoresa [1nanka. ®opmyna [Tnanka nis u3inydareabHOM cliocOOHOCTH abCONMIOTHO
YEepHOTro Teja. 3aKOHBI TEIJIOBOT0 M3IIydeHHs Kak ciencTBus popmyinsl [Inanka. 3akon Penes -
Jxunca. 3akon Credana - bonpimana. 3akonsr Buna.

®dotoanexkrpuueckuit 3pdext. YpaBHeHue DiHIITEHHA A1 BHEIIHero poTtorddexra. TopmosHoe
PEHTT€HOBCKOE U3JIy4EHHUE.

O dexr Komnrona. Sueprus u ummnyinsc GortoHa. JaBnenue ceera.

EnMHCTBO KOPIYCKYJISIPHBIX M BOJTHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOI'O U3ITyYEHUS



Tema 6: KBantoBas ¢pusuka, puznka atoma

Mopenu atroma Tomcona u Pesepdpona. JInneliuateiii ciektp aroma Bogopoaa. [loctynars

Bbopa. OnbiT ®@panka u ['epua. Cnextp aroma Bogoposa o bopy.

I'unoresa ne bpoiinsa. OneiTel 0 TU(PPAKIIUN MUKPOYACTHIL. DIIEKTPOHHO - rpadUUECKU aHAIIN3.
Hyanu3m BosiH 1 yactull. Bonna ne bpoiins. Bonnosast pynakiust. @U3NUecKuii CMbICT KBaipaTa
MOJ1yJi BOJIHOBOI (DYHKIIHH.

VYpasnenue llpeaunrepa. Craunonapusle cocrosiHus. YpaBHenue lIpenunrepa s crainoHapHbIX
COCTOSIHUH.

KBanToBast Mosiesib aToMa BOAOPO/Ia U €€ CpaBHEHUE ¢ OOPOBCKOM Moebio. KBanTOBaHME
SHEPIruM, MOMEHTA UMITyJbca. KBaHTOBBIE uncCIa.

Onpit lltepna u I'epnaxa. Cnun 3nextpoHa. ToxnectBenHsle yactuubl. [Ipunnun Ilaynn.
3anoJIHeHHE IEKTPOHHBIX COCTOSIHUN B aroMax. [lepuoanueckas cucrema snementos Jl. U.
Menneneesa.

Tema 7: JieMeHTHI siiepHOi pU3MKHN

CocraB aToMHOrO0 siipa. XapakTEpUCTUKH si/ipa: 3aps]l, Macca, JHEPIHsl CBSI3U HYKJIOHOB.
PannoaktuBHOCTH. BUbl M 3aKOHBI PaJIMOAKTUBHOIO U3ydyeHus. Saepuble peakuuu. Jlenenue auep.
Cunres anep. JletekTrupoBaHue s1epHbIX U3ilydeHui. [loHaTHEe 0 JO3UMETpUN U 3alluTe.

CnuH 1 MarHuTHBIA MOMEHT saapa. CBolicTBa 1 OOMEHHBIN XapakTep sAepHbIX cull. EcTecTBeHHas U
UCKYCCTBEHHAsl paJiMOAKTUBHOCTh. VICTOUHUKH painOaKTUBHBIX U3TyYeHHUH. 3aKOHBI COXPAHEHUS B
anepHbIX peakiusax. KanenpHas u o6omouedyHas MOEH siapa.

(YueOHO-MeTOIHUYECKOE ODecreyeHHe CaAMOCTOSITeJbHOH PadoThl cTyAeHTOB. OueHO4YHbIE
cpeAcTBa /ISl TeKYyIIero KOHTPOJISI yCIEeBAeMOCTH, MPOMEKYTOYHOH aTTeCTAMHM MO HMTOram
OCBOEHHSI THCIUILINHBI.

IInan camocTosiTe1bHOI PaboThI CTYIEHTOB

Ne Tema Bun 3anaHue Pexomennyemas Konnuectso
HEJI. CaMOCTOSTEIIbHOM TuTepaTypa 4acoB
paboTsl
1 MeTtoabl Kontponbnas N3yuuth 1,2,3,4 10
HCCIICIOBAHUS B pa6ota METOIbI
¢uzuke: MCCJIEIOBAHMUSI B
HabmroieHue, dusuke:
TUIIOTE3A, HaOII0EHHE,
HKCIIEPUMEHT, TUIIOTE3a,
Teopus IKCIIEPUMEHT,
Teopus
2 | Cratuctuueckuid u | KoHTponbHas N3yuuth 1,2,3,4 10
1 |TepMomMHaAMUYECKU pa6ota CTAaTHCTUYCCKHE
H METOJIBI 51
HCCIICIOBAHUS TEPMOIUHAMHIYEC
MaKpPOCKOITHYECKUX KHE METObI
CHUCTEM HCCIICIOBAHUS
YACTHUIl M X MaKpPOCKOITHYECK
CPaBHHUTEIbHBIH HX CUCTEM
aHajus.
3 |Mukpockornuueckue| KoHTposibHas N3yuuth 1,2,3,4 10




u pabora OCHOBHBIE BUIbI
MaKpOCKOITUYECKHE MHUKPOCKOITHYECK
apaMmeTphl. HX U
MaKpOCKOITHYECK
WX ITapaMETPOB.
4 CraTHCTHYECKHI Kontponbnas N3yuuth 1,2,3,4 8
CMBICII pabota CTaTUCTUYECKHI
MaKpOCKOITMYECKHIX CMBICIT
napaMeTpoB. MaKpPOCKOITUYECK
WX TIapaMETPOB.
DNEeKTPUUECKUI KontponbHas Paccmotpets 1,2,3,4 10
5 3apsl U ero pabota ANEKTPUIECCKUIN
CBOMCTBA. 3apsia v €ro
CBOICTBA.
6 DJIEKTPUYECKOE Konnoksuym N3yuuth 1,2,3,4 10
oJie. OCHOBHOE
AICKTPUUCCKOE
moJje
7 | OOuwme cBenenusi o | KommokBuym | O3HaKOMUTBCS C 1,2,3,4 10
KOJIEOaHMSX. 00IMHU
CBEICHHSIMHU O
KOJICOAHMSIX.
8 OcobenHoctu Konnoksuym N3yuuth 1,2,3,4 10
KOTE€PEHTHOCTH 0COOEHHOCTH
CBETOBBIX BOJIH. KOTE€PEHTHOCTH
CBETOBBIX BOJIH.
9 ITousiTue Konnoksuym PaccmoTtpeTh 1,2,3,4 9
BPEMEHHOH U OCHOBHOE
MIPOCTPAHCTBEHHOM MOHSTHE
BPEMEHHOM U
MPOCTPAHCTBEHH
o
10 Mogenu atoma Konnoxksuym N3yunth 1,2,3,4 10
Tomcona u MOJIEIN aToMa
Pesepdpona. TomcoHa u
Pezepdpona.
11 JInHeHyaTwIf Konnoxsuym N3yuut 1,2,3,4 10
CIIEKTp aTOMa JINHENYaThII
BOAOpPOJA. CHEKTp aTomMa
BOJIOPOJIA.b
12 | CocraB aTOMHOTO Konnoxksuym N3yunth 1,2,3,4 10
anpa. OCHOBHOM COCTaB
aBTOMAaTHOT'O
sqpa
XapakTepUCTUKH KomnokBuym N3yuuts 1,2,3,4 12
13 |smpa: 3apsia, Macea, XapaKTePUCTUKU
DHEPrus CBSI3U aapa

HYKJIOHOB.

MeToanuyeckne yKasaHus 10 OPraHU3aluu CaMOCTOSITEIbHOM Pad0Thl CTYIEeHTOB




VY4eOHBIM IUIAHOM HAaNpaBJICHHUS TOATOTOBKU 13.03.02 «DnekTposHepreTuka Hu
JIEKTPOTEXHUKa» MO AucuuiuinHe «Pu3uka» MpeaycMaTpUBaeTCs CaMOCTOsITeNbHas padora
CTYACHTA, KOTOpAasi BBIMOJHACTCS CICIYIOIUMH BUJAMH CaMOCTOSITEIbHOW Pa0OThI: HalMCaHHUE
KOHTPOJIbHOM paboThl MO AUCLUILINHE, Claya KOJIJIOKBHYMA.

MeToan4yeckne peKOMEH/IAIUH 10 BbINOJHEHUI0 KOHTPOJbHOM padoThl

O0mme ykazanus

Koutponbuast pabotra — CcaMmMOCTOSITENBHBIM  TPyA  CTYACHTA, KOTOPHIM  CHOCOOCTBYET
yrayOnéHHOMY  W3YYCHHIO TpOHACHHOro  Marepuana. IlepedeHp Tem  paspabaThiBaeTcs
IIPENO0/1aBaATEIIEM.

Iean BbINOJIHsAAEMON PadOTHI:

- IOJIYYUTh CIEI[UAIbHbBIC 3HAHUS 110 BEIOPAaHHOHU TEME;

OcHoBHBIE 32/1a4M BBINOJHsAEMO padoThI:

1) 3akperieHHe MOJIYYeHHBIX paHee TEOPETUUECKUX 3HAaHUM;
2) BeIpaOOTKA HABBIKOB CAaMOCTOSITEIILHOU PadOTHI;
3) BbISICHEHHE MTOJITOTOBJICHHOCTH CTY/ICHTA K U3YUYEHHUIO CIEAYIOUICH TeMBI.

Becp mpouecc HanucaHusi KOHTPOJIbHOM pabOThl MOKHO YCJIOBHO DPAa3l€IUTh Ha CIEAYIOLIUE
STallbl:

a) BBIOOP TEMBI M COCTABJIEHUE IIPEIBAPUTEIBHOTO IJIaHA padOThI;
0) c6op Hay4HOI HHPOPMAINH, U3YUCHHUE JTUTEPATYPHI;

B) aHAJIU3 COCTABHBIX YACTEH MpoOIEMbI, U3T0KEHUE TEMBI,

r) 00paboTka MaTepuasia B IIEJIOM.

[TonroToBKY KOHTPOJIBHOM pabOTHI CIENYET HAUUHATH C IOBTOPEHUSI COOTBETCTBYIOILETO pa3/ela
yueOHUKa, Y4eOHbIX MOCOOM MO JaHHOW TeMe W KOHCIEKTOB JIEKIUH, MPOYUTAHHBIX paHee.
[Tpuctynarh K BBINOJIHEHHUIO PaOOTHl 0€3 M3y4yeHUsI OCHOBHBIX IOJIO)KEHUW WM TOHATUN HayKu, He
clenyeT, Tak KaKk B ATOM Ciy4yae CTYACHT, KaK MPaBWIIO, IJIOXO OPUEHTUPYETCS B MaTepuaie, He
MOJKET OTTPAaHUYUTh CMEXHBIE BOIIPOCHI M COCPEAOTOUNTh BHUMAHUE Ha OCHOBHBIX, [IEPBOCTENEHHBIX
npobiieMax paccMaTpUBaeMOl TEMBI.

[Tocne BbIOOpa TEMbl HEOOXOJUMO BHUMATENIBHO H3YYUTh METOJMYECKHE PEKOMEHJALUU 110
HOJrOTOBKE KOHTPOJILHOW paboThl, COCTaBUTh IJIaH pabOThl, KOTOPBIM TOHKEH BKIOYAaTh OCHOBHBIE
BOIPOCHI, OXBATHIBAIOIINE B 1[€JIOM BCIO IPOPadaThIBAEMYIO TEMY.

TpeGoBanus Kk cogep:;KaHUI0 KOHTPOJIbHOH PadoThI

B copepxaHuM KOHTPOJBHOW palOOThl HEOOXOAMMO TIOKa3aTh 3HAHUWE PEKOMEHJIOBAHHOW
JUTEPATypsl 10 JaHHOW TEME, HO IIPHU 3TOM CJIEAYET MPAaBUIBHO IOJb30BaThCS MEPBOMCTOYHHUKAMM,
n30eratb ype3mMepHoro nutupoBanus. [Ipu HCHONb30BaHMM LUTAT HEOOXOJMMO YKa3bIBaTh TOUYHbBIE
CCBUIKM Ha UCHOJb3yeMbI MCTOYHHUK: YKa3aHUE aBTopa (aBTOPOB), Ha3BaHUE PabOThI, MECTO U TI'OJ
U3JIaHUsl, CTPAHUIIbI.

B nporiecce paboThl Ha/l NEPBOMCTOUHUKAMH 11€7€CO00pa3HO JeNlaTh 3alMCH, BHITUCKH a03aleB,
LIUTAT, OTHOCSIIMXCS K M30paHHOW Teme. Ilpu m3ydeHuu criennaibHON IOPUAMYECKON JUTEpaTyphl
(MoHOrpaduii, crarelf, pereHsuil U T.1.) BaXHO OOpaTUTh BHUMAaHHE Ha pa3jiMyHbIe TOUKH 3PEHUS
aBTOPOB IO HCCJIEIYEMOMY BOIPOCY, Ha €ro NMPUBOAMMYIO apryMEHTAllMI0 M BBIBOJbI, KOTOPBIMU
OIPOBEPTatOTCs UHBIE KOHLETLINH.

Kpome pexkoMeHIOBaHHOW CHENHAIBHOW JIUTEPaTyphl, MOXHO HCIOJIB30BAaTh JIFOOYIO
JIOTIOJTHUTEIBHYIO JINTEPATypy, KOTOpas HeoOXOAMMa JUIl PACKPBITUS TEMbl KOHTPOJIHHOM PaOOTHI.
Eciu B mepuoj HammcaHus KOHTPOJbHOM PaOOTHI ObUIM MPHUHSATHl HOBbIE HOPMATHBHO-TIPABOBBIE
aKThl, OTHOCAIIMECS K H3J1araéMoil Teme, MX HEOOXOIMMO HU3YYUTh M UCIOJIB30BaTh IpH €&
BBITIOJTHEHUH.

B koHue KOHTpoibHOW pa®OThl TPUBOAUTCS NOJHBIA Oubnuorpaduyeckuii nepeueHb
HCIIOJIb30BaHHBIX HOPMAaTHBHO-IIPABOBBIX AaKTOB W CHELMANbHOM JUTepaTyphl. JlaHHBIM chucok
YCIOBHO MO>KHO IIOJIPA3ACIUTh Ha CIEAYIOIINE YaCTH:

1. HopMaTuBHO-TIpaBOBBIE aKThI (JAIOTCS MO UX IOPUIANYECKOMN CHIIE).

2. YueOHUKH, yueOHbIE TTOCOOHS.

3. MoHorpaduu, yueOHbIe, yueOHO-TTPAKTHIECKHE TOCOOUSI.



4. Ilepuoauyeckas rneyarth.

[TepBouctounukwu 1,2,3,4 narorcs mo andaBury.

Odopmitenne 6nOIOrpapUUECcKUX CCHUIOK OCYIIECTBISICTCS B CIEAYIOLIEM MOPSIKE:

1. ®amunus ¥ MHULIKMAJIBL aBTOpa (KOJUIEKTHB aBTOPOB) B MMEHHUTEIbHOM majaexe. [Ipu Hamuuuu
Tpex u 0ojee aBTOPOB JOMYCKAETCs YKa3bIBaTh (DaMMIIMK M MHUIMAJBI IEPBIX JABYX U J00AaBUTH «H
np.». Ecnu kHuUra Hamucana aBTOPCKUM KOJUIEKTHBOM, TO CChLJIKa JENAeTCsl Ha Ha3BaHHE KHUTU U €€
penaktopa. @aMWINIO U HHULUAJBI PEJAKTOpa IOMEUIA0T MOCJE Ha3BaHUS KHUTH.

2. IlonHoe Ha3BaHUE MEPBOUCTOYHHUKA B IMEHUTEIHHOM MaJIekKe.

3. Mecto u3nanus.

4. T'on n3nanus.

5. O01iee KOIMYECTBO CTPaHUI] B paboTe.

CchUIKM Ha KYPHAJbHYIO WM Ta3€THYIO CTaThIO JOJDKHBI COJEpPKaTh KPOME YKa3aHHBIX BBIIIE
JaHHBIX, CBEJICHUS O HA3BAHUHU KypHaJla WIN Ia3eThl.

CcbulkM Ha HOpPMATHBHBIA akT JenaiTcs ¢ ykasanuem CoOpaHusi 3akoHojaTenbcTBa PO,
UCKIIIOYEHHE MOTYT COCTaBJIATH CChUIKM Ha Pocculickyro raszery B TOM cilydae, €CIM JaHHBII
HOPMATHBHBIN aKT emie He onyoaukoBad B C3 PO.

CchUIKM Ha UCHOJIb3yEMbIE TIEPBOMCTOYHUKN MOYHO JIEJIaTh B KOHIIE KaXJAOW CTpaHUIbL, JINOO B
KOHIIE BCEH pabOThI, HyMepaIis MOXKET HAYNHATHCS Ha KaXKIOW CTpaHULIE.

CTpyKTYpHO KOHTpOJIbHAsI paboTa COCTOUT TOJBKO M3 HECKOJIBKUX BONpPOCcoB (3-6), 0e3 rias. OHa
00s3aTeNBbHO JTOJKHA COACPKATh TEOPUIO U MIPAKTHKY PACCMATPUBAEMOM TEMBI.

3. Ilops/10K BHINOJHEHUS KOHTPOJILHOH padoThI

KonTponbHas paboTa usnaraercst JOTHYECKH MOCIeI0BaTeIbHO, TPAMOTHO U pa300pUuuBoO.

Ona 00s3aTe’IbHO JIOJDKHA UMETh TUTYIBHBIA JUCT. OH CONEPKUT HAa3BaHUE BBICIIETO y4eOHOTO
3aBe/leHUs, Ha3BaHHME TeMbl, (aMWINIO, HHHUIMATBL, Y4YEHOE 3BaHHE U CTENEeHb HAY4YHOTO
PYKOBOIUTEIS, (PaMUIIHIO, MHUIMAJIBI aBTOPA, HOMEP TPYIIIIHL.

Ha crnenytomiem nucre npuBOAMTCA COAepKaHHE KOHTPOJIBbHON paboThl. OHO BKIIIOYAET B ceOsi:
BBEJICHUE, Ha3BaHUE BOIIPOCOB, 3aKIIOYEHHE, CIUCOK JINTEPATYPHI.

BBenenue A0mKHO ObITH KpaTkuM, He Oonee 1 crpanunbl. B HEM HEOOXOAMMO OTMETUTH
aKTyaJbHOCTh TEMBI, CTEIICHb €€ HaAy4YHOW pa3pabOTaHHOCTH, MPEJIMET UCCIIEOBAHMS, IeTb U 3a7a4H,
KOTOpbIe CTaBsiTca B pabore. M3noxkeHHe KaXaoro Bompoca HEOOXOAMMO HayaTh C HaMHCaHUsA
3arojioBKa, COOTBETCTBYIOLLEMY OIJIABJIEHUIO, KOTOPBIM JIOJDKEH OTpa)kaTb COJEp)KaHHUE TEKCTa.
3arojoBKM OT TEKCTa CJelyeT OTAEIATh MHTepBasaMu. KaxIplii 3arosioBok 00s3aTeNbHO JOJKEH
IpE/IeCTBOBATh HEMOCPEACTBEHHO CBOEMY TeKcTy. B ToMm ciywyae, korja Ha oO4epeqHOU
CTPaHHULE OCTAETCSI MECTO TOJIBKO JUIs 3arojioBKa M HET MeCcTa HM U1 OJHOM CTPOYKH TEKCTa,
3aroJIOBOK HYXHO MUCATh Ha CJIEAYIOIeH CTpaHHUIIE.

W3znaras Bompoc, KaKAblii HOBBII CMBICIOBOM a03al] HEOOXOAMMO HauyaThb C KpPacHOM CTpPOKH.
3aKOHUYUTH U3JI0KEHHE BOIIPOCA CIIEAYET BBIBOJIOM, UTOTOM 10 COJIEP’KaHUIO JAHHOTO pa3zena.

N3noxeHne copepikaHusl Bce KOHTPOJIbHOM pabOTHI TOJKHO OBITh 3aBEPILEHO 3aKIOUYEHUEM, B
KOTOPOM HEOOXOJIMMO J1aTh BBIBOJIBI 10 HAMTHCAHUIO PAOOTHI B IIEJIOM.

CrpaHuIpl KOHTPOJIBHOH paboThl OKHBI MMETh Hymepaluio (CkBo3HoW). Homep crpaHuiisl
CTaBUTCS BHM3Y B MpaBoM yriy. Ha TUTylbHOM JMCTE HOMEp CTpaHUIbl HE cTaBUTCSA. ONTUMaIbHBIN
00BEM KOHTpONBHOM paboThl 10-15 cTpanull MammHOMKCHOTO TeKcTa (pazmep mpudra 12-14) uepes
MOJIYTOPHBIN MHTEpBaj Ha CTAaHAAPTHBIX JKcTax (opmara A-4, mons: BepxHee —15 MM, HIKHee —
15MMm, neBoe —25mMm, npaBoe —1 OMM.

B Tekcre KOHTpOnbHONM pabOTBl HE JIOMYCKAaeTCs IMPOU3BOJBHOE COKpAllleHHWE CJIOB
(kpome OOIIETIPUHSTHIX).

Cpox BBINOJMHEHUS] KOHTPOJBHOW paboThl ompexaensercs npenoaasareneM. [lo pesyiabTatam
IPOBEPKH KOHTpOJbHass paboTa olieHUBaeTcs Ha 2-5 OamwioB. B ciaydae oTpHIaTenbHOM OIEHKH,
CTYJEHT JOJKEH 03HAaKOMUTBCS C 3aMEYaHUSMU U, YCTPAHUB HEJIOCTATKH, IOBTOPHO CAaTh paboTy Ha
IIPOBEPKY.

MeToaunuyecKkue PEKOMEHIAIUHA 110 MOATOTOBKE M C1a4Y¢ KOJUVIOKBUYMa



KosmokBHYM(B TiepeBojie C JATUHCKOro «0ecena, pasroBop») — (opMa TEKyIIero KOHTPOJSA
3HAaHUM CTYJEHTOB, KOTOpas NMPOBOAMUTCS B BHJE COOECEIOBAHUM IPENOAABATENl U CTYAEHTa IO
CaMOCTOSITENIHO MOJATOTOBJIEHHON CTYyIEHTOM TEME.

OH npuMeHsieTcs 1S NPOBEPKH 3HAHUM 0 ONpPENEICHHOMY pas3zieny (Wi oObeMHOM Teme) u
NPUHSATUS PEIICHUS O TOM, MOXKHO JIM TIEPEXOANTh K M3YyYCHUIO HOBOTO MaTepHuaia. KommokBuym —
3TO0 Oecema cO CTyACHTaMH, LENbI0O KOTOPOH SIBISETCS BBIABICHHE YPOBHS OBJIAJICHUS HOBBIMHU
3HaHMUAMH. B oTiim4me ot ceMuHapa rilaBHOE Ha KOJJIOKBUYME — 3TO MPOBEpPKA 3HAHUH C LENBI0 MX
CHCTEMaTH3aIHH.

Heabio KoMIOKBHUYMa sBIIsieTCsl (OPMHUPOBAHNE Y CTYACHTA HABBIKOB aHAIM3a TEOPETUYECKUX
po0JIeM Ha OCHOBE CAMOCTOATEIBHOTO U3YUEHUsI YU€OHOU U HAyYHOU JIUTEPaTypHl.

Ha koy10KBHYM BBIHOCSTCS KPYIIHBIE, IPOOJIEMHBIE, HEPEAKO CIIOPHBIE TEOPETUYECKHE BOIIPOCHI.
KonnokBuyM MOXET MPOBOJUTHCS IO BOMpoOcaM, OOCYKIaBIIMMCS Ha cemuHapax. KoHkpeTHbie
BOMPOCHl ISl KOJUIOKBHUYMa CTYAEHTaM HE COOOINAIOTCS, OJHAKO 3apaHee (POPMYIHUPYIOTCS
npenogaBareneM. [Ipennonaraemelii 0o0beM OTBeTa HE AOKEH ObITH OonbliuM (mpumepno 1,5-2
MUHYTBI), YTOOBI IPENI0AABATEIb MOT YCIIETh OIPOCUTH BCEX CTY/IEHTOB.

Ot cTyneHTa Tpedyercs:

e BIAJICHUC M3YYCHHBIM B XOJ¢ YYeOHOro Tmpolecca MaTepHajoM, OTHOCAIIMMCS K
paccmarpuBaeMoii mpooieme;

e Hajgu4yue COOCTBEHHOI'O MHEHUS 110 O6CY)KI[3.€MBIM BOIIpOCaM U YMCHHUC €T0 apI'YMCHTUPOBATD.

KommokBruyM — 3T0 He TOJBKO (hOpMa KOHTPOJIS,, HO U METOJI yIIIyOJICHUS, 3aKPEIUICHUS 3HAHUN
CTYJIEHTOB, TaK KaKk B XoJle cobeceqoBaHMs IpernojaBaTellb Pa3biACHAET CIOXKHBIE BOIPOCHI,
BO3HHKAIOIINE Y CTYJIEHTA B MIPOIIECCE U3YyUCHHUS IAHHOTO UCTOYHHKA.

3amaya KOJUIOKBMYMa J10OMTbCSI INIyOOKOTO HM3y4€HHsS OTOOpaHHOTO Marepuaia, NpoOyauTh y
CTY/ICHTa CTPEMJICHHE K YTEHUIO JIOTIOJIHUTEIbHOW SKOHOMUYECKON JINTEPATYPBHI.

IToaroroBKa K NpOBeICHUIO KOJUIOKBHYMA.
[ToaroToBka K KOJJIOKBUYMY IPEAIOJIAraeT HECKOIBKO ATAIOB:

1. [loaroroBka K KOJJIOKBUYMY HAUMHAETCSA C YCTAHOBOYHOW KOHCYJbTAI[MU MPENoJaBaTeis, Ha
KOTOPOH OH pa3bsCHSET Pa3BEPHYTYIO TEMATUKY MPOOJIEMBI, PEKOMEHIyeT JTUTepaTypy A U3y4eHUs
U O0BSCHSIET MPOLIEYPY MPOBEIEHUS KOJNIOKBUYMA.

2. Kak mpaBmiio, Ha caMOCTOSITEIbHYIO MOATOTOBKY K KOJUIOKBUYMY CTYAEHTY OTBOAMUTCS 3—4
Henenu. IloaroroBka BKIIOYaeT B ce0sl M3ydeHHE PEKOMEHJIOBAHHOM JMTEpaTyphl U (IO yKa3aHUIO
IpernoaaBaTesisl) KOHCIIEKTUPOBaHUE BaKHEHIIINX UCTOYHUKOB.

3. KomnokBuyM mpoBoautcs B (opMme WHAMBHAYATbHON Oecenbl MpermojaBaTelss C KaXIbIM
CTYZIEHTOM WK Oeceibl B HEOOBIINX Ipymax (3—5 yeaoBeK).

4. HpenonaBaTenL 3a1a€T HECKOJIBKO KPATKHUX KOHKPETHBIX BOIIPOCOB, IMO3BOJAIONIUX BBIICHUTH
CTETeHb I00POCOBECTHOCTH paboTHI C IUTEPATYpPOd, KOHTPOIUPYET KOHCHEKT. [lanee Gosee mopooHO
o0cyxmaeTcs Kakas-Im00 CTOpOHA MPOOIEMBI, YTO TTO3BOJISET OIICHUTh YPOBEHb TOHUMAHUSI.



6. [lo uToram KoOJUIOKBMYMa BbICTaBisieTcs AU depeHInpoBaHHAas OLEHKA, UMEIomas OOJIbIIoN
yICIBHBII BEC B ONPEeICHUN TEKYIIEH yCIIeBaeMOCTH CTYACHTA.

Oco0eHHOCTH M TOPSAIOK CAA4YM KOJJIOKBHUYMa. CTyIeHT MOXET ce0si CuuTaTh TOTOBBIM K
cladye KOJUIOKBMyMa IO M30paHHOM paboTe, KOrja y HEro ecTh MM JIMYHO COCTaBJICHHBIM U
00paboTaHHBI KOHCHEKT cAaBaeMoi pabOThl, OH 3HAET CTPYKTYpPY pabOThI B LIEJIOM, COJIEep>KaHUE
paboThI B IIETIOM HJIM OTICIIBHBIX €€ pa3AeiioB (TJIaB); yMEET PacKphITh paccMaTpuBaeMble POOIEMBI
U BBICKA3aTh CBOE OTHOIICHHE K MPOYUTAHHOMY U CBOM COMHEHHS, a TakKe 3HAaeT, Kak yOeIuThb
IpenojaBaresis B IPaBOTE CBOUX CYXICHUU.

[IpoBeneHne  KOJUIOKBHYMa  IO3BOJISIET  CTYIEHTY MpHOOpecTH  OmbIT  paboThl  HAaj
MEPBOMCTOYHUKAMH, YTO B JAIBHEHIIIEM MOMOXET C MEHBIIUMH 3aTpaTaMd BPEMEHH padoTaTh HaJl
JUTEPaTypoil 10 KypcoBOU pabOTe U MPU MOATOTOBKE K SK3aMEHaM.

MaTepHaJ’lbI AJISI MPOBEACHUSA TCKYLIECT0 U MPOMEKYTOYHOI0O KOHTPOJIA 3HAHUH CTYAECHTOB

KOHmpOJlb oceéoenun Komnemeuum?

Ne Bun xonTposs KonTponupyembie TeMbl (pa3zeibl) Komnerennuu,
m\it KOMITOHEHTBI KOTOPBIX
KOHTPOJIHPYIOTCSI
1. KontposbHas MeTto bl ucciae10BaHus B (hU3UKE: OI1IK-3; OIIK-6.
pabora HaOJI0IeHUE, TUTIOTE3a, YKCIICPUMEHT,
TEOpHS

CTaTUCTUYECKUN U
TEPMOIUHAMHYCCKHUIA METO/IbI
HCCIICTOBAHMS MaKPOCKOITUIECKIX
CHCTEM
YACTHII U UX CPABHUTEIHHBIA aHAIH3.

MUKpOCKOIINYECKHE U
MaKpOCKOIIMYECKUE TTaPaMETPHI.
CratucTu4ecKkuii cMbICI
MaKpOCKOIIMYECKUX I1apaMETPOB.
DNEeKTpUUECKU 3apsi]] U €ro CBOICTBA.
2. Komnoksuym DJEKTPUUECKOE TOJIE. OIIK-3; OIIK-6.
OO0mue cBeneHns 0 KOJIeOaHUsIX.
Oco0eHHOCTH KOT€PEHTHOCTH
CBETOBBIX BOJIH.

ITonsATHE BpeMEHHOU U
MPOCTPAHCTBEHHOM
Mopnenu aroma ToMcoHa u
Pezepdpona.
JInnenyaTslil CIIEKTP aTOMa BOAOPOJIA.
CocTaB aTOMHOTO sipa.
XapakTepUCTUKH A1pa: 3apsi, Macca,
SHEPTus CBSA3HU HYKJIOHOB.




OK3aMeH Mertob! uccineoBaHus B (PU3UKE: OIIK-3; OIIK-6.
HaOJroieHNe, TUIIO0TE3a, IKCIIEPUMEHT,
TEOPHS
Craructuueckuii u
TEPMOIMHAMHYECKUI METO/IbI
HCCIIeI0BaHMSI MAKPOCKOMMUYECKUX
CHCTEM
YaCTUI] U UX CPABHUTEIIbHBIN aHAJIM3.

Mukpockonu4eckue u
MaKpOCKOITUYECKHE MapaMeTPhI.
CTaTUCTUYECKUNA CMBICIT
MaKpOCKOITUYECKHUX MapaMeTPOB.
DJIEKTPUUYECKUH 3apsii U €r0 CBOMCTBA
DIEKTPUYECKOE TMOJIE.

OOwue cBeneHus O KoJeOaHusX.
Oco0eHHOCTH KOIepeHTHOCTU
CBETOBBIX BOJIH.

[IonsATHE BpeMEeHHOU 1
MIPOCTPAHCTBEHHOM
Mopenu atoma ToMcoHa u
Pezepdpona.
JIuHeivaTslil CiekTp aToMa BOJAOpOAA.
CocTaB aTOMHOTO sJIpa.
XapakTEepUCTUKU sAlIpa: 3apsij, Macca,
HHEPrusl CBSI3U HYKJIOHOB

Texymuii KOHTPOJIb MPOBOAUTCS CUCTEMATHYECKH B Yachl ayJIUTOPHBIX 3aHATUN WM BO BpEMs
ayJIUTOPHOM CaMOCTOSTEIHbHON PabOThI 00yUaronuxcs. PyOexHbIli KOHTPOJIb MPOBOJUTCS C IIOMOIIBIO

OT/IENIbHO Pa3paboTaHHBIX OIEHOYHBIX CPEJICTB.

HpOMC)KYTO‘IHBIﬁ KOHTPOJIb OPraHU30BbIBACTCA HAa OCHOBC CYMMUPOBAHWA JAHHBIX TCKYIICTO U

pyOEKHOTO KOHTPOJISL.

Kpurepun onieHKH NpomMes;KyTO4HOM aTTecTanuu B popme IK3aMeHa

Tabauua 8.1

Onenk
a

XapakrTepucTuka TpeOoBaHMH K pe3yjbTaTaM aTTecTalum B ¢opme
IK3aMeHa

«OTInyHO»

Teoperndeckoe copepkaHue Kypca OCBOEHO MOJHOCTBIO 0€3 IpoOenos,
CUCTEMHO U TIJIyOOKO, HEOOXOIUMBbIE TPAKTUYECKUE HABBIKM pPAaOOTHI C
OCBOCHHBIM MaTepHajJoM C(QOPMHUPOBAHBI, BCE NPEIYCMOTPEHHBIE paboueit
yueOHOM MmporpaMMoil ydeOHble 3a/1aHus BBINOJHEHBI O€3yNpPedHo, KaueCTBO MX
BBITOJIHEHHSI OIIEHEHO YHCIIOM 0aJlsIoB, OJIM3KUM K MAaKCUMYMY.

«Xopo1o»

Teopernueckoe coJepKaHHE Kypca OCBOEHO B IeinoM 0e3 mpoOenos,
HEOO0XO/MMbIE TMPAKTUUYECKUE HABBIKM pabOThl ¢ OCBOCHHBIM MAaTepHallOM B
OCHOBHOM C(OpPMHUPOBAHBI, NMPEAYCMOTpPEHHbIE pabouell yueOHOW MporpaMmMoit
yueOHble 3aJaHMs BBIMOJHEHBl C OTAEIbHBIMH HETOYHOCTSIMM, KadyecTBO
BBIIIOJIHEHUST OONBIIMHCTBA 3aJaHWM OIICGHEHO YMCIOM OaljioB, OJIM3KHUM K
MaKCUMYMY.

«Y 10BIETBOD
UTEJIBHO»

Teoperndeckoe coiep)kaHHe Kypca OCBOCHO OOJbIIEH YacThi0, HO MPOOesl He
HOCSAT CYIIECTBEHHOI'O XapaKTepa, He0OX0AUMbIe MIPAKTUYECKUE HABBIKU PAOOTHI
C OCBOCHHBIM MaTe€pHaJloM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO




NPEIYyCMOTPEHHBIX pabouell y4eOHOW mporpaMMoil  y4eOHBIX  3aJaHuid
BBIIIOJTHEHBI, OT/ICJIFHBIC U3 BHIOJIHEHHBIX 33/IaHUH CO/IepKaT OMIMOKH.

«Heynosnets | Teoperndeckoe cozpepxkaHue Kypca OCBOGHO YAaCTUYHO, HEOOXOAUMBIC HABBIKH
oputenbHO» | PAOOTBL  He CHOPMHUPOBaHBI MM  CHOPMUPOBAHBI OT/CIbHBIC U3  HUX,
OOJIBIIMHCTBO TPEIYCMOTPEHHBIX paboueil ydeOHOH mporpaMmoili y4eOHBIX
3aJJaHU{ HE BBIIIOJHEHO JIMOO BBHIMOJIHEHO C rpyObIMU OIIMOKaMM, Ka4yecTBO MX
BBINOJIHEHHSI OIICHEHO YHCIIOM 0aiioB, OJIM3KHM K MUHHUMYMY.

JK3aMeH :
Bonpocekl k 3xk3aMeny:
OCHOBBI KUHEMATHKHU.
1. Tpaexropus. [lepemenienue.Ckopocts. CKOPOCTh B JEKAPTOBOM CUCTEME KOOPIUHAT.
2.CxopocTb. CKOPOCTb B IOJIIPHONU CUCTEME KOOPIUHAT.
3.Ckopoctb. Cpenussi CkopocTb. [IpoiiieHHbII TYTh.
4.YckopeHnue. Y CKOpeHHE B JEKapTOBOM cucTeMe KOOpPAUHAT.
5.Yckopenue. YCKopeHue B CUCTEME KOOPJIMHAT, CB3aHHOM € JBHXKYIIEHCS] TOUKOIA.
6.Yroi moBopoTa. YriioBas cKopocTh. CBsI3b TUHEHHOMN U YTJIOBOM CKOPOCTU. YTIIOBOE yCKOpe-
HUE.
OCHOBBI IMHAMUKH.
7.lunaMuka MaTepuaibHOM TOUKHU. 3akoHbl HplOTOHA.
8. lunamuka tBeporo tena. Llentp macc.
9.3aKkOH JBUKEHUS LIEHTPA MacC. 3aKOHbI COXPAHEHUs B MEXaHHUKE.
10. PaGoTa B MexaHUKE.
11.KuneTnueckasi ¥ noTeHIMaNIbHas S3HEpruu. MexaHunka TBepAoro Tena.
12.0cHOBHOE ypaBHEHHE TUHAMUKU BpaIlaTEIbHOIO ABUKEHUS TBEPAOIO TeJIa OTHOCUTEIBHO
HEIMOABUKHON TOUKH .
13.0cHOBHOE ypaBHEHHE TMHAMUKY BpaIllaTeIbHOIO ABM)KEHUS TBEPAOIO TeJIa OTHOCUTEIBHO
HEIMOABUKHOU OCH.
14.MOMEHT CUJIbl, MOMEHT UMITYJIbCA, MOMEHT MHEepLUU. KuHeTnueckast sHeprus Bpalarolie-
rocs
Tena.
15.3akoHbI coxpaHeHUs (MMITyNIbCa, DHEPTUH, MOMEHTA UMITyJbca). PensTuBucTckas
MeXaHHKa.
16. TIpeobGpazoBanus koopaunat ['amunes. [Tpunnun otHocuTensHocTH ["anunes
17 IToctynatel DitnmTeitHa. [IpeobpazoBanus koopaunat Jlopeia.
18.ln1Ha 1 MpoMeKyTOK BPEMEHHU B PEISTUBUCTCKON MEXAHHKE.
19.I1oHATHE OTHOBPEMEHHOCTH B PENISITUBUCTCKON MEXaHUKE.
20.PensITUBUCTCKUI 3aKOH CIIO’KEHUS CKOPOCTEH.
21.OCHOBBI PENATUBUCTCKON JUHAMUKH.
22.B3anMOCBS3b MacChl M SHEPTUU B PENSTUBUCTCKON MexaHuKe. MexaHudeckue KojaeOaHus.
23.CB00O0OIHBIE TAPMOHHYECKHUE KOTeOaHMs
24 3aryxaroliue MexaHn4eckue KoleOaHus
25. BeIHYX/IeHHbIE MeXaHHuecKHe KoneOanuss Mexannyeckue BOJIHBI.
26. IIpononbHbIE ¥ TONEPEYHBIE BOJIHBI
27.YpaBHEHHE BOJIHBI.
28.da30Bast CKOPOCTb BOJIHbI
29 Dueprus BosHbl. Ctosturie BoHbl. MKT nupeanbHoro rasa.
30.CraTucTHUECKH U TEPMOJINHAMUYECKUI METO/IBI UCCIIEA0BAHNS.
31.0cHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETUYECKOWU TEOPUH (BBIBOJ).
32.CpenHekBaipaTHUHasi CKOPOCTh. PU3NUECKUI CMBICIT TEPMOJIMHAMUYECKON TEMIIEPATYPHI.
33.Hucno creneneit cB0OOOAbI MOJIEKYJI. 3aKOH PABHOMEPHOI'O paclpeiesieHns SHEPTHH 110 YHC-
Jam
CTerneHel cBOOO/IbI MOJIEKYIL.




34.3aKk0H pacnpeeneHusi MOJIEKYJ 0 CKOPOCTM (pacnpeaenenrue MakcBesa).
35..Pacnipenenenue bonsiimana. bapomerpudeckas hopmyna. OCHOBBI TEPMOAMHAMUKH.
36.Buytpennsis sneprus. Temnora u paboTa B TEpMOAMHAMUKE.

37.11lepBoe Hauano TEPMOAMHAMUKH U €r0 IPUMEHEHHE K U30XOPUUECKOMY ITPOIECCY.
38IlepBoe HauaNoO TEPMOAMHAMUKYU M €T0 IPUMEHEHUE K n300apuieckomy npoueccy. Ousnye-
CKHI1

CMBICJI YHUBEPCAIbHOM ra30BOH ITOCTOSIHHOM.

39.I1lepBoe HauanO TEPMOAMHAMUKH U €0 MPUMEHEHHE K U30TEPMHUECKOMY MPOLIECCY.
40.ITepBoe HauaI0 TEPMOJMHAMUKHU U €0 IPUMEHEHUE K aI1abaTHIEeCKOMY MPOLIECCY.
41.9dbdextuBnbii quametp. CpenHss ajiMHa CBOOOIHOTO Mpobdera Moiekys. Bpems
pellaKkcaluu.

42 Asnenune nuddysun. 3akon Ouka.

43 .5IBneHune TemIonpoBoHOCTH. 3aKoH Dypre.

44 .SIBneHue BHyTPEHHETO TPEHUSI.

45.Kpyrossie nporeccol. K.I1.J[. TerioBol 1 X0J0AMIbHON MalTUHBI.

46.11uxn Kapno. K.I1.JI. nukia Kapro (BeIBO).

47 IlepBas u Bropas reopeMa KapHo. TepmonrHaMuyeckas 1ikajia TeMieparyp.
48.1lpuBenennas remiora. Y pasaenue Knaysuyca. 49.9uTponus. CBOHCTBa SHTPOIIUU



