Horywer™ g FEPETIBEHRYIY 1 BBICILIETO OBPA3OBAHU S POCCUIMCKOI GEIEPAIIMU

NHbopmauus 0 BiafenbLe:

OV0: TIAHOB rydffejpalinnoe rocyrapeTB¢HHOE GI0IKeTHOE 06PA30BATEILHOE YUPEKICHHE BBICIIET0

JlomKHOCTb: P(%'
[lata noanucann
YHUKanbHbI MPOrpaMMHbIA KIKOY:

e30ba4f0895d1683ed43800960e77389e6cbff62

?0?385%'3!{'{‘12 0 CCHIICKHII 10Cy1apCTBEHHbI e0JI0ropa3Be104HbIi YHUBEPCUTET HMEHH

Cepro Opaxonnkuase"

(MIPH)

duzuka

pabouasi mporpaMma JUCIUTIIAHBI (MOTYJIs)

3akperuieHa 3a Kaeapoit

YVueOHbIi 1aH

Obweii puznku

s210504 23 GM23.plx
Crnenmansaocts 21.05.04 TOPHOE JJEJIO

Kpamupuxarms T'opHblii MHKeHep (CHenHATUCT)

Dopma 00yueHust o4Has

OO111ast Tpy10eMKOCTh 6 3ET

YacoB 110 yueOHOMY IIIaHy 216 Bujiel KOHTpOIISL B cEMeCTpax:
B TOM YHCIIE: 9K3aMeHHI 1, 2
ayJUTOpPHBIC 3aHATH 110,7
camocTosITelnbHas pabora 51,3

JacoB Ha KOHTPOJIb

54

Pacnpeneneﬂue YacCcoB JUCHUILIHHBI 110 CeMeCTpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypee>) Hroro
Henenn 18 1/6 16 4/6
Bun 3ansaruit VI PII VIl PII VIl PII

Jlexuun 32 32 28 28 60 60
JlaGopatopHsie 16 16 14 14 30 30
IIpakTnueckue 16 16 16 16
Hnnie BUIBI 2,35 (235 (235 (235 (47 4,7
KOHTaKTHOH paboTHI
B ToMm uucne uHT. 4 4 4 4
HUroro ayn. 66,35 [ 66,35 | 44,35 | 44,35 | 110,7 | 110,7

Konrakrnas pabora | 66,35

66,35 (44,35 | 44,35 | 110,7 | 110,7

Cam. pabora 14,65

14,65 | 36,65 | 36,65 | 51,3 | 51,3

Yacel Ha KOHTPOJIb 27

27 27 27 54 54

Hroro 108

108 108 108 (216 |216

Mocksa 2023



1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.1| U3y4enne coBpeMeHHON (hU3NIECKON KapTHUHBI MHUpPa, GU3NIECKAX SIBICHUH U 3aKOHOB (DI3HKH;

1.2 HpI/IO6peTeHI/Ie HAaBBIKOB SKCIICPUMCHTAJIBHOI'O UCCJICJOBAHU (1)I/I3I/I‘{CCKI/IX SIBJICHUM 1 MMPOLECCOB U HCITOJIB30BaAHUA

PAa3IIYHBIX METOMUK (QM3UIECKUX N3MEPEHUH 1 00padOTKH SKCIIEPUMEHTAIBHBIX TAaHHBIX;

1.3 | Usy4yenue npuHIMIIOB IEHCTBUS, YCIOBUH SKCIUTyaTallM U3MEPUTEILHON U BBIYMCIIUTENBHON TEXHUKH;

1.4 | ®opmMupoBaHue MpeACTaBICHUS O COBPEMEHHOH (PU3NUIEeCKOi KapTHHE MUPA, PU3UUECKUX SBICHUSIX, B3AUMOCBS3U

(I)I/ISI/I‘XGCKI/IX 3aKOHOB;

1.5 | ®opmupoBanue y 00yYarOIMXCsl YMCHUI U HABBIKOB BIIaACHHS JTa00PaTOPHBIM (DHU3HYCCKIM 000PYIOBAaHUEM;

1.6 | @opmupoBaHHE YMEHHI IPUMEHATH TEOPETUIECKUC 3HAHUS IIPH PEIICHUH ITPAKTHIECKUX (HIBUIESCKHX 3a/1ad;

1.7 | ®opmupoBanue y 00yJaromiXcst yMEHHUS IPOBOIUTE OLICHKY TOYHOCTH (DH3HMIECKOTO SKCIIEPUMEHTA C UCTIOIB30BaHUECM

Pa3JINIHBIX MCTOAUK.

2. MECTO JUCHUTITMHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBI

Hukn (paznen) OIT: |

2.1 | TpeGoBaHus K MpeIBAPUTEIHLHON MOATOTOBKE 00y4aKOIIErocs:

2.1.1 I/I3y'~ICHI/IC JUCIUIIINHBI «PU3UKa» HAYMHACTCS B 1 CEMECTPC U UACT OAHOBPEMEHHO C UBYUCHUEM MATEMATHUKUA U XUMHUU.

[pucrynas x H3y4eHNIO TUCIUILIHHEI « DU3UKay, CTYICHT JOJDKEH 3HATh M IOHUMATh CMBICIT OCHOBHBIX (DM3HIECKHX
SIBTICHUH, MOJIeJIel, BEIMYMH, 3aKOHOB U IIOCTYJIATOB, YMETh PEIIaTh 3a/1a4, yMETh IPOBOANTH MIPOCTHIC (DU3UIECKHE
9KCHEPHMEHTHI (B IIpeiesiaX MporpaMMel cpeareil mxonsl). TpeOoBaHUS K MaTEMaTH4ECKOH MTOJTOTOBKE CTY ICHTa,
0e3yCII0BHO, IIPEATIONAraronue 3HaHUE [IKOJIBHOT0 Kypca MaTeMaTHKH, OKa3bIBalOTCs Oostee BhICOKUMU. OT cTyneHTa
TpeOyeTcs 3HaHHEe OCHOB MU (epEHIIMPOBAHNS, HHTET PUPOBAHHS, YMEHHE IPOBOANTH ONIEPAIINH C BEKTOPaMH.

2.2 | JucuuminHbl (MOAYJIH) U MPAKTUKH, AJI51 KOTOPBHIX 0CBOEHHE JAHHOM JTMCUMIJIMHBI (MOIYJIs1) HEOOXOTUMO KAK

npeiecTBYOIee:

2.2.1| Mexanuka

2.2.2 | OCHOBBI HHXEHEPHO T'€0JIOTHU

2.2.3 | I'e0oTEeKTOHMKA ¥ T€OTMHAMHUKA

2.2.4 | Kpucramiorpadus 1 MUHEPATOTHUs

2.2.5| JIabopaTopHBIE METOIBI H3YUCHHSI MUHEPAJIOB, TIOPOX U PYA

2.2.6 | [Ipuknaanas reodhusnka

2.2.7| DIeKTpOTEeXHUKA H HIEKTPOHUKA

2.2.8 | DU3MKO-XMMHYECKOE MOJIEIIUPOBAHUE TPOLIECCOB

3. KOMIIETEHIIU OBYYAIOIEIOCSA, ®OPMUPYEMBIE B PE3YJIbBTATE OCBOEHUMA JUCIIUITJINHBI

(MOYJIST)

OIIK-4: Cnoco0eH ¢ ecTeCTBEHHOHAYYHBIX MO3UINIA OLEHNBATH CTPOEHUE, XHMHYECKHIT 1 MUHEPAIbHBII COCTAB 3eMHOM
KOpbI, Mop(l)o.nomqecmle 0COOCHHOCTH M reHeTHYeCKHe THIIbI MCCTOpO)KI[eHl/lﬁ TBEPAbIX MOJE3HBIX HCKOMMAEMbIX IMPHU

peuieHuu 3a/1a4 M0 PAHOHAJTBHOMY U KOMIVIEKCHOMY OCBOCHUIO reOpPeCyYpPCHOI0 NOTEHIUAJIA HEAP

3HaThb:

Yposens 1

KOMIIICKC I'€COJIOTUYCCKHUX JUCITUITIINH

Yposens 2

*

Yposens 3

*

Y™meTn:

Yposens |

OLCHUTBH CTPOCHUC, XUMHUYECKAU U MHHepaJ'ILHBIﬁ COCTaB 3€MHOM KOpBbI, TCHETUYCCKUEC TUITbI MECTOPOKICHUA
TBEPABIX IMOJIE3HBIX UCKOITACMBIX

Yposens 2

*

Yposens 3

*

Baanern:

VYposens 1

3HAHUSIMA B 00JIaCTH T'€HETHUKA MeCTOpO)KZ[eHI/Iﬁ

Yposens 2

*

Yposens 3

*

B pesyabTate ocBOeHUsI AUCUMILIMHBI (MOAYJI5) 00y4aroLMiics 10JI5KeH

3.1|3unaTh:

3.1.1 | B3auMOCBS3b (bHSI/I‘IeCKI/IX SIBJICHUH B 3aKOHOB; PA3JIMYHbIC IPUHIUIIBI OPraHru3aliii U CUCTEMAaTHU3allnn I/IH(i)OpMaHI/II/I;

Pa3NUYHbIE TPUHIIMITEI OPTaHU3ALNU TEOPETUIECKIX M HKCIIEPUMEHTAIBHBIX UCCIEIOBAHIA, OCBOSHHS OOJBIINX
00BeMOB HH(OPMAIIHU

3.2 Ymern:




3.2.1

MPOBOJIUTH MOMCK HH(OPMALIMHK B PA3ITMYHBIX HCTOUYHNKAX BBHIOMPATh ONTHMAaJIbHbIE METO/IBI PELICHHUS 33/1a4 1
HPOBEJICHUS SKCIIEPUMEHTA,;

322

MIPOBOAUTH CAMOCTOATEIIbHO SKCIEPUMCEHTAJIBHBIC NCCIICIOBAHNS, IIIAHUPOBATH UX U aHAJIM3UPOBATDH PE3YJIbTAThL

3.3|Baagern:

3.3.1

HaBBIKAMH CAMOCTOSTEIEHOH PabOTHI IPH TPOBEICHUH TEOPSTHIECKUAX M HKCIICPHMEHTANBHBIX HCCIICTOBAaHHUH, METOJAMU
pemIeHus 3a1a4 ¥ [TPOBEACHHS SKCIIEPUMEHTA, METOAAMH OIICHKH TOYHOCTH, HaBBIKAMH SKCIIEPUMEHTAILHON paboTHI B
naboparopuu

4. CTPYKTYPA U COAEPKAHUE AU CLHUIIINHBI (MO YJIST)

Kon HaunmeHoBaHue pa3/iesioB U TeM /BUJ Cemectp | Yacos | Kommneren- | Jluteparypa | Hurte | IIpumeuanue
3aHATHS 3ansaTus/ / Kype M PaKT.
Pa3nen 1. KunemaTnka marepuajibHOM
TOYKH.

1.1 Kunemartuka MaTepuanbHOR 1 2 OIIK-4 JI1.1J11.3 0
touku. Tpaekropus. I1yTe. Ilepemenienue. JI1.4 JI1.5
MrHoBeHHas CKOPOCTb, CpeIHSIS JI1.7 JI1.8
CKOpPOCTh. MTHOBEHHOE YCKOpEHHE, JI1.9J12.2
cpenHee yckopeH ue /JIex/ J12.7 J12.8

JI2.9J13.2
2102233

1.2 MrHoBeHHasi CKOPOCTb, CpeIHSIS 1 1,35 OIIK-4 JIT.1JI1.3 0
CKOpOCTh. MTHOBEHHOE yCKOpEHUE, JI1.4 JI1.5
cpennee yckopes ue /CP/ JI1.7 J11.8

JI1.9J12.2
J12.7J12.8
J12.9]13.2
212233

1.3 MrHoBeHHas ckopocTb. CpenHss 1 2 OIIK-4 JIT.1JI1.3 0

ckopocts /IIp/ J1.4J11.5
JI1.7 J11.8
JI1.9712.2
J12.4 J12.7
J12.9J13.2
013233

Pa3nen 2. /lunaMuka MaTepuaibHOI

ToukH. 3akoHbl HeloTOHA. 3aK0H

COXpaHeHHs HMITY.JIbCa.

2.1 JnHamuKa MaTepuaabHONU TOYKH. 3aKOHBI 1 2 OIIK-4 JIT.1J11.3 0
HeroToHa. 3akoH coxpaHeHHs JI1.4 JI1.5
uMmnysbea. /Jlex/ JI1.7 J11.8

J11.9J12.2
J12.7J12.8
JI2.9J13.2
2102233

2.2 JnHamuKa MaTepuaabHONU TOYKH. 3aKOHBI 1 2 OIIK-4 JIT.1JI1.3 1
HeroToHa. 3akoH coxpaHeHus JI1.4JI1.5
nmnyibca. /IIp/ JI1.7 J11.8

JI1.9712.2
J2.4J12.7
J12.9J713.2
212233
2.3 3akonbl HproTOHA. 3aKOH COXpaHEHHS 1 4 OIIK-4 JI1.3J11.4 0
nmirynsca. /J1ad/ J1.7J11.8
JI1.9712.2
JI2.7 J12.8
JI2.9J713.2

0152 33




24 JluHaMyKa MaTepUaTbHON TOUKU. 3aKOHBI OIIK-4 J1.1J11.3
HeproToHa. 3aKoH coxpaHeHHS JI1.4 JI1.5
nmiynsca. /CP/ JI1.7J11.8

JI1.9712.2
J12.4 J12.7
J12.8
J12.9J13.2
013233
Paszgen 3. KunemaTuka M AMHAMHKA
BpaIATEJbHOI0 ABUBKEHHUS

3.1 BpamarensHoe qBrbKeHHE. AOCONTIOTHO OIIK-4 JIT.1JI1.3
TBepoe Te10. OCHOBHBIE JI1.4 JI1.5
XapaKTePUCTHKU BPaIIaTeIbHOTO JI1.7 J11.8
JIBHOKCHUS. MOMEHT CHJIBI, MOMEHT JI1.9J12.2
HUMIIyJ1bCa, MOMEHT UHEPLUU. Y paBHEHUE J12.7 J12.8
BpaIaTeabHoro ABmKeHus. /JIex/ JI2.9J13.1

JI3.2
2102233

3.2 YrioBast ckopocTb. YTIIOBOE YCKOPEHUE. OIIK-4 JI1.1JI1.3
CBsI3b TMHENHBIX U YITIOBBIX J1.4 J11.5
XapaKTepUCTHK. MOMEHT CHJIbI, MOMEHT JI1.7 J11.8
HUMITYJIbCa, MOMEHT HHEPIIUH. Y paBHEHHE JI1.9J12.2
BpaImaTeabHOro MBIKeHH. /I1p/ J12.4 J12.7

JI2.9713.2
212233

33 MOoMeHT CHIIbI, MOMEHT UMITYJIbCa, OIIK-4 JI1.3J11.4
MOMEHT HHEpUUU. Y paBHEHUE JI1.7 JI1.8
BpamaTeabHoro ABmkeHus. /J1ad/ JI1.9J12.2

J2.7
J12.9J13.2
013233

3.4 BpamarensHoe qBikeHne. AOCONTIOTHO OIIK-4 JIT.1J11.3
TBepaoe Ten0. OCHOBHbBIE JI1.4 J11.5
XapaKTEPUCTUKH BpaaTeIbHOTO JI1.7 JI1.8
IBMOKCHUS. MOMEHT CHJITBI, MOMEHT JI1.9J12.2
HMIIYJ1bCa, MOMEHT UHEPLUU. Y PaBHEHUE 2.7
BpamareabHoro apuwxenus. /CP/ J12.9713.2

213233
Paznen 4. Pabora. [loTeHunanabHast
sHeprus. Kunernueckas neprus.
3aKoH coXpaHeHMsI MOJHOI
MeXaHM4eCKOM SHepruu.

4.1 Pabora. [ToreHmmanbpHast S3HEPTUSL. OIIK-4 JIT.1J11.3
Kunernueckas sneprus. 3akoH JI1.4 J11.5
COXpaHEHUS MOTHON MEXaHUYeCKOH JI1.7 J11.8
sHepruu. /JIex/ JI1.9712.2

J12.7J12.8
JI2.9713.2
212233

4.2 Pab6ora. [TorenunanbHast sHEprUsl. OIIK-4 JI1.1J11.3
Kunernueckast sHeprus. 3akoH JI1.4 JI1.5
COXPaHEHUS MOJIHOM MEXaHUYECKON JI1.7 J11.8
suepruu. /TIp/ JI1.9712.2

J2.4712.7
J12.9J13.2
013233
43 3aKkoH COXpaHEHUsI TOTHOM OIIK-4 J1.3J11.4
MEXaHU4ecKoi sHepruu. /J1ad/ JI1.7 J11.8
J1.9J12.2
J12.7 J12.9
JI2.10J13.2

013233




4.4 Pabora. [ToreHnmanbpHas YHEPTUsL. OIIK-4 JI1.1 J11.3
Kunernueckast sHeprus. 3akoH JI1.4 JI1.5
COXPaHEHUS MOJIHON MEXaHUYECKON JI1.7 J11.8
sHepruu. /CP/ JI1.9712.2
JI2.7 J12.8
JI2.9J13.2
013233

Pa3pnen 5. Mexannueckue KoJjiedbaHus.

T'apmonnyeckue koJjed6anus. Peonanc.

Bounbl

5.1 MexaHndecKkne KojieOaHusl. OIIK-4 JIT.1JI1.3
Tapmonmueckue xonebanus. Pe3onanc. JI1.4JI1.5
Bounnsr /JIex/ JI1.7 J11.8

JI1.9712.2
J12.7J12.8
J12.9J13.1
JI3.2
2102233

5.2 MexaHndecKkue KoJeOaHusl. OIIK-4 JI1.1JI1.3
Tlapmonmueckue xkonebanus. Pe3onanc. JI1.4 J11.5
Bounngr /TTp/ JI1.7 J11.8

JI1.9712.2
J2.4J12.7
J12.9J13.2
212233

53 MexaHnuecKne KojieOaHusl. OIIK-4 JIT.1JI1.3
T'apmonmueckue konebanus. Pe3onanc. JI1.4JI1.5
Bounner /CP/ JI1.7 JI1.8

JI1.9712.2
J12.4 J12.7
J2.8
J12.9J13.1
JI3.2
313233
Paznen 6. Ilpunuun
OTHOCHTEIbHOCTH.DJIeMEHThI
crenuaIbHOIi Teopuu
otHocuTeabHOCTH. [IpeobpasoBanus
Jlopenua.

6.1 IIpuHIMT OTHOCUTENBHOCTH. OIIK-4 JI1.1JI1.3
npeoOpa3oBanus ['anunes.CrneacTBus JI1.4 JI1.5
npeoOpazoBanuii ["anmies. DneMeHTH JI1.7 JI1.8
CIELUAIBHON TEOPUH OTHOCUTEIBHOCTH. JI1.9712.2
IIpeo6pazoBanus Jloperna.CooTHOIIEHHE J2.7J12.8
MEXIy Maccoi u sHepruei /Jlex/ J12.9713.2

213233
Pasnen 7. DnemMeHThbI THAPOAUHAMMKH

7.1 Kunxoctu. Crpoenue xuakocreil.JIunuu OIIK-4 JI1.1JI1.3
u TpyOKu ToKa. YpaBHeHHe beprymmm. J1.4J11.5
Hcreuenne »uakocTu U3 JI1.7 JI1.8
orBepctust. /JIex/ JI1.9712.2

J12.7J12.8
JI2.9713.2
2102233

7.2 JluHumM 1 TpyOKH TOKa. YpaBHEHUE OIIK-4 JIT.1JI1.3
Bepnymnmu. McredeHue )KUIKOCTH U3 JI1.4 JI1.5
otBepctust. opmyna Toppuuemnu /TIp/ JI1.7 J11.8

JI1.9J12.2
J2.4712.7
J12.9J13.2

013233




7.3 JIvauu 1 TpyOKN TOKa. Y paBHEHUE OIIK-4 J1.1J11.3
Bepnynnu. Uctevenne sxukocTi u3 JI1.4 JI1.5
orBepctus. /CP/ JI1.7J11.8
J1.9J12.2
JI2.7 J12.8
JI2.9J13.2
013233

Paspen 8. Cuiia BHyTpeHHero TpeHus.

TeueHue KUAKOCTH B KPYIJ10ii TPyOe.

MeToab! onpesejieHUs1 AaBJIeHUSI

BHYTPH JBHKYIIEHCS S KHTKOCTH

8.1 Cuna BHyTpeHHETo TpeHus. TeueHue OIIK-4 JI1.1JI1.3
KUIKOCTH B KpyTIIOH TpyOe. MeTos! J1.4J11.5
OIpeieNICHUs 1aBJICHHs BHYTPU JI1.7 JI1.8
JIBYDKYTIEHCS )KUAKOCTH /JIex/ JI1.9J12.2

J2.7J12.8
JI2.9J13.2
2102233

8.2 Cuna BHyTpeHHero TpeHus. TeueHue OIIK-4 JI1.1JI1.3
KHUIKOCTH B KpyTIIOH TpyOe. MeToms! J1.4 JI1.5
oIpeneNeHHs JaBJIeHUs BHYTPU JI1.7 J11.8
JBIDKYIIeics sxuakocty /CP/ JI1.9J12.2

J2.4J12.7
J2.8
JI2.9J713.2
313233
Pa3znen 9. /IBuskeHue TeJ1 B JKMIKOCTSIX
U ra3ax.
9.1 JIBi>keHue Tel B )KUIIKOCTSIX U OIIK-4 JI1.1JI11.3
razax. /Jlex/ J1.4711.5
J1.7J11.8
J1.9J12.2
J12.7 J12.8
JI2.9J713.2
013233

9.2 JIBrxeHue Ten B KUIKOCTAX. MeTox OIIK-4 JI1.3J11.4

Croxkca /J1a6/ JI1.7 J11.8
JI1.9712.2
J12.7J12.8
J12.9J713.2
212233

Pa3nen 10. CTpykTypa TBEpAOro TeJja.

Ynpyrue cBolicTBa TBepabIX TeJl.

Moayas FOHra

10.1 Crpykrypa TBEepAOro Tena. Yupyrue OIIK-4 J1.1J11.3
CBOICTBa TBEPJIBIX Tel. MOayJIb JI1.4 J11.5
IOmnra /Jlex/ JI1.7J11.8

J1.9J12.2
J12.7 J12.8
JI2.9J13.2
213233

10.2 CrtpykTypa TBEpIOro Tena. Yupyrue OIIK-4 JI1.1JI1.3
CBOMCTBa TBEP/BIX Tel. Moayb JI1.4 J11.5
tOwura /TIp/ JI1.7 J11.8

JI1.9J12.2
J2.4J12.7
JI2.9713.2
2102233

10.3 CrtpyKTypa TBEpOro Teya. Yrpyrue OIIK-4 JIT.1JI1.3
CBOMCTBa TBEpAbIX Teld. Monyiib JI1.4 JI1.5
IOmnra /CP/ JI1.7 J11.8

JI1.9712.2
J2.4J12.7
J2.8
JI2.9J13.2

0132353




Paszpnen 11. Makpockonnyeckue
CHCTEMBI U Ba CI0c00a X ONHCAHUS.
Makpockonuyeckasi padora.
BuyTtpennss 3Heprus. TenjioooMeH u
KOJIH4YeCTBO Tem10Thl. IlepBbIii 3aKoH
TepMOIUHAMHKH

11.1 MaxkpOoCKONUYECKUE CUCTEMBI U 1Ba OIIK-4 JI1.1JI1.3
Croco0a uX OMHCAHMSL. JI1.4 J11.5
Maxpockonuyeckasi padora. BHyTpeHHss JI1.7 J11.8
sHeprus. TernnooOMeH U KOJTHYEeCTBO JI1.9J12.2
TeIu1oThl. [1epBblil 3aKOH J12.7 J12.8
TepMoauHaMuKH /JIex/ JI2.9J13.2

212253

11.2 MakpocKOn1UYecKHue CUCTEMBI U JIBa OIIK-4 JI1.1 J11.3
Croco0a MX OTHCAHWSL. JI1.4JI1.5
Maxkpockonngeckast pabora. BHyTpeHHAs JI1.7 J11.8
sHeprus. TermiooOMeH U KOJTHMYECTBO JI1.9712.2
TeroThl. [lepBhlil 3aKoH J12.4 J12.7
TepMoaHaMuKH /I1p/ J12.9713.2

212233

11.3 MaxpOoCKONUYEeCKUe CUCTEMBI U 1Ba OIIK-4 JI1.1JI11.3
crioco0a MX OMKMCaHUS. JI1.4 JI1.5
Maxkpockonmaeckast padbota. BHyTpeHHSS JI1.7 JI1.8
sHeprus. TeriooOMeH U KOJTHMYECTBO JI1.9J12.2
TeroThl. [lepBhIil 3aKoH J12.4 J12.7
TepMonuHaMuku /CP/ J12.8

JI2.9713.2
212233
Paszgen 12. Tem10eMKOCTb.
BHyTpeHHsisl 3Heprusi HAeaaIbHOIo
ra3a. AnmadaTuyeckuii npouecc.

12.1 TeroemkocTs. BHyTpeHHss sHEpTrHs OIIK-4 JIT.1J11.3
HI€aJbHOro ra3a. AnradaTudecKuit JI1.4 J11.5
nporiecc. /JIex/ JI1.7 J11.8

JI1.9712.2
J12.7 J12.8
JI2.9713.2
2139233

12.2 TermnoemkocTs. BHyTpeHHsIs sHEpTHs OIIK-4 JIT.1J11.3
WJICATBHOTO ra3a. AnnadaTnyecKui JI1.4 J11.5
mpouecc. /Ip/ JI1.7 J11.8

JI1.9712.2
J12.4 J12.7
JI2.9713.2
212233
12.3 TerutoemkocTb. BHyTpeHHsIs sHEpTHs OIIK-4 JI1.3J11.4
HJICaTHHOTO Ta3a. ArabaTHIeCKuit JI1.7 JI1.8
nporecc. /J1a6/ JI1.9712.2
JI2.7 J12.8
J12.9713.2
212233

Paspnen 13. Bropoii 3akon

Tepmoannamuku. llnka Kapno.

IuTponus. Tperuii 3akon

TepPMOANHAMUKH

13.1 Bropoii 3akoH TepmoauHamuky. Lk OIIK-4 JIT.1J11.3
Kapno. Dutpomnus. TpeTtuii 3akoH JI1.4 J11.5
TepMoaUHaMUKH /JIex/ JI1.7 J11.8

JI1.9712.2
J12.7 J12.8
JI2.9713.2

013233




13.2

Muxn Kapno /TIp/

OIIK-4

J1.1J11.3
J1.4 J11.7
J1.8
J1.9712.2
2.4 J12.7
J12.9J13.2
0152 53

133

Bropoii 3akon TepmoauHaMuku. Llukn
Kapno. Dutpomnus. TpeTuii 3akoH
tepmoauHamuku /CP/

OIIK-4

JI1.1J11.3
J1.4J11.5
JI1.7 J11.8
JI1.9J12.2
J2.4J12.7
J12.8
J12.9J13.2
0152 53

Pa3pen 14. CtaTucTHYECKHH METO
ONHUCAHMSA MAKPOCHCTEM.
Knaccnueckne cTaTHCTHYECKHE
pacnpenejieHust

14.1

CTaTUCTUYECKUH METOJI OITHMCAHUS
MakpocucteM. Kiaccuueckue
CTaTUCTHYECKUE pacrpeneneHus /JIex/

OIIK-4

J1.1J11.3
J1.4J11.5
JI1.7 J11.8
JI1.9J12.2
J2.7J12.8
J12.9J13.2
013233

14.2

CTaTHCTHYECKUIT METOJT OTTMCAHUS
MakpocucteM. Kitaccuueckue
cratucthyeckue pacnpezaeietus /CP/

OIIK-4

JI1.1J11.3
J1.4J11.5
JI1.7 J11.8
JI1.9J12.2
JI2.7 J12.8
J12.9J13.2
013233

Paznen 15. 3akon pacnpenesenus
Boasumana. Bapomerpuueckast

dopmyaa.

15.1

3akoH pacrnpenencHus bombimMana.
Bapomerpuueckas ¢popmyna. /Jlex/

OIIK-4

J1.1J11.3
J1.4J11.5
JI1.7 J11.8
J1.9712.2
J2.7J12.8
J12.9J13.2
0152 53

15.2

3akoH pacnpenenenus bonprmMana.
Bapomerpuueckas ¢popmymna. /IIp/

OIIK-4

J1.1J11.3
J1.4J11.5
JI1.7 J11.8
JI1.9J12.2
2.4 J12.7
J12.9J13.2
013233

15.3

3akoH pacnpenenenus bonpimMana.
Bapomerpuueckas ¢popmymna. /CP/

3.3

OIIK-4

J1.1J11.3
J1.4J11.5
JI1.7 J11.8
JI1.9J12.2
JI2.7J12.8
J12.9J13.2
013233

15.4

Dx3ameH /Ok/

27

OIIK-4

J1.1J11.3
J1.4J11.5
JI1.7 J11.8
JI1.9J12.2
J2.7J12.8
J12.9 J12.10
JI2.11J13.2
013233




15.5 Koncynpranus, npuem 3x3amena /MBKP/ 2,35 OIIK-4 J1.1J11.4
JI1.5 J11.7
J1.8
J1.9J12.2
J2.7
JI2.9J13.2
013233
Paznen 16. DiiekTpuyeckuii 3aps u
JJIeKTpUYecKoe B3auMoieiicTBue.
3axon Kynaona. HanpszkeHnocTh
3J1eKTpu4ecKkoro nmoJsi. Ilpunuun
cynepno3uuum.

16.1 OnexTpudeckuit 3apsi U AIEKTPHIECKOe 2 OIIK-4 J1.1J11.3
B3auMoericTBue. 3akoH KymnoHa. JI1.4 J11.5
HanpseHHOCTb 31E€KTpUYECKOro MOJsL. JI1.6 JI1.7
Ipuanun cyneprosuiun /JIex/ J1.8

JI1.9712.2
JI2.7 J12.8
J12.9 J712.10
JI2.11J13.2
2102233

16.2 DNEKTPUUECKUH 3aps]l U SJEKTPUIECKOE 2 OIIK-4 JIT.1JI1.3
B3aumozeicTue. 3akoH KyioHa. JI1.4 JI1.5
Hanpsi»KeHHOCTb JIEKTPUYECKOrO MO, JI1.7 J11.8
IpuHiun cyneprnosunnu /J1ao/ JI1.9712.2

J12.7J12.8
J12.9J13.2
212233

16.3 DJNEeKTPUUECKHiA 3aps/] U DJIEKTPHUECKOEe 3 OIIK-4 JI1.1J11.3
B3aumMozerictue. 3akoH Kymnona. JI1.4JI1.5
HanpsieHHOCTb 3JIEKTPUYECKOro MOJsL. JI1.7 J11.8
Ipuanun cyneprosuru /CP/ J1.9J12.2

J2.7
J12.9J13.2
013233
Pasgen 17. Ilorok BekTopa. Teopema
TIaycca a5l 31eKTPOCTATHYECKOTO MOJIS
B Bakyyme. [Ipumenenue Teopembl
I'aycca k pacueTy 3J1eKTPOCTATHYECKHUX
noJie.

17.1 Iorok Bexropa. Teopema ["aycca mmst 2 OIIK-4 JI1.1J11.3
3JIEKTPOCTATHYECKOTO TIOJISI B BaKyyMe. JI1.4JI1.5
IIpumenenue Teopems! 'aycca k pacuety JI1.6 JI1.7
3NIeKTpOCTaTHIeCKuX monei /JIex/ JI1.8

JI1.9712.2
J12.7J12.8
J12.9 J712.10
JI2.11J13.2
2102233

17.2 ITorok Bexropa. Teopema 'aycca s 1 OIIK-4 JI1.1JI1.3
3JIEKTPOCTATUYECKOTO IOJIS B BAKYyME. JI1.4 J11.5
IIpumenenue Teopemsl ["aycca k pacuety JI1.7 J11.8
anekTpoctaTndeckux nonei /CP/ JI1.9712.2

J12.7J12.8
J12.9J13.2
212233

Paznen 18. Padora B
3J1eKTPOCTATHYECKOM TOJI€.
Hupkyasinusi BEKTOPa HANPSI:KEHHOCTH
TEKTPOCTATHYECKOTO MOJIS.
JuekTpuyeckuii morennuan. Pasnocrs
NOTEHIIUMAJIOB. 3KBl/ll'[0TeHlll/IaJ'lel)Ie
noBepxHocTU. CBA3b HANPSZKEHHOCTH
W MOTEeHIHAJIA.




18.1 OnexTpocTaTudecKoe moje. 3aKoH OIIK-4 J1.1J11.3

COXpaHeHus 3apsiia. HanpsokeHHOCTh JI1.4 JI1.5
3JeKTpocTaTHdeckoro noss. [puanmmn JI1.7 JI1.8
cynepno3uuuu. Tepema ["aycca nis JI1.9J12.2
3JIEKTPOCTATUUECKOTO TOJISI B BaKyyMe. J2.7
Pabota B 311€KTpOCTATHYECKOM TIOJE. JI2.9J13.2
ITorenuunan. PasHocTh MoTeHIINANOB. 0192 93
OKBUIOTEHIATILHBIE TOBEPXHOCTH.
Hupkynsaust BEeKTopa HalpsyKEHHOCTH
AIIEKTPOCTATUIECKOTO ITOJIS, TEOpeMa O
nupKyasud. CBs3b HAIPSDKEHHOCTH
norennuana /Jlex/

18.2 DNeKTpUYecKuii moTeHuan. Pa3HocTs OIIK-4 JI1.1 J11.3
MIOTEHIIMAJIOB. DKBUIIOTEHIIMAILHBIC JI1.4JI1.5
10BepXHOCTU. CBsA3b HANIPSKEHHOCTU U JI1.7 J11.8
noreHmuana. /Jlao/ JI1.9J12.2

JI2.7 J12.8
J12.9J13.2
013233

18.3 Teopema ['aycca s OIIK-4 J1.1J11.3
3JIEKTPOCTATHYECKOTO TIOJIsI B BaKyyMe. JI1.4 JI1.5
DneKTpudecKkuii moTeHnuan. Pa3Hocts JI1.7 JI1.8
noTeHuuanoB. Teopema o HUPKYJIALUU JI1.9J12.2
BekTOopa HarnpspkeHHocTH /CP/ 2.7

JI2.9J13.2
013233
Pazpnen 19. [IpoBoaHuKH B
J1eKTpUYeckoM noJie. Kongencaropsol.
JHeprus 3J1eKTPOCTATUYECKOT0 IOJIs
19.1 TIpoBOHUKY B 3JIEKTPUYECKOM IIOJIE. OIIK-4 JIT.1JI1.3
Konnencaropst. OHeprust JI1.4 JI1.5
9JIEeKTpoCTaTU4IecKoro momus /JIex/ JI.6 J11.7
JI1.8
JI1.9J12.2
J2.7J12.8
JI2.9J13.2
2102233
19.2 IIpOBOAHUKH B 3JIEKTPUUECKOM HOJIE. OIIK-4 JI1.1 JI1.3
Konnencaropst. DHeprust J1.4 J11.5
anekTpocTarndeckoro nosus /CP/ JI1.7 J11.8
JI1.9712.2
J12.7J12.8
J12.9

JI2.10J13.2
213233

Paznen 20. Daexkrpuyeckuii Tok. IC.

3akon Oma. 3akon Jxoyas —

Jlenua .JlpaBuna Kupxroda

20.1 Onexrpuyueckuit Tok. DJIC. 3akon Oma. OIIK-4 JIT.1JI1.3
3axon [xoyns —Jlenna Ilpasuna JI1.4JI1.5
Kupxroda /Jlex/ JI1.6 JI1.7

JI1.8
JI1.9712.2
J12.7J12.8

2.9

JI2.10J13.2
313233

20.2 Onexrpuueckuit Tok. D/]C. 3akon Oma. OIIK-4 JI1.1JI1.3
3akon J[xxoyns —Jlenna .IlpaBuna J1.4J11.5
Kupxroga /CP/ JI1.7 J11.8

JI1.9J12.2
J12.7J12.8
J12.9
JI2.10J13.2

0152 33




20.3 Onexrpudeckuit Tok. 3akoH Oma /J1a6/ OIIK-4 J1.1J11.3
JI1.4 JI1.5
JI1.7J11.8
J1.9J12.2
J2.7
JI2.9J13.2
013233
Paspnen 21. B3anmopaeiicrBue aByx
JJIMHHBIX MapaJlleJIbHBIX
NPOBOAHUKOB ¢ TokaMu. Cuiia
Jlopenua. 3akon AMnepa. MarHutHoe
noJie JBHKYyIIerocst 3apsjaa
21.1 BzaumogeiicTBue ABYX IIMHHBIX OIIK-4 JI1.1 JI1.3
rapaijieNIbHbIX TPOBOJHUKOB C TOKAMHU. JI1.4 JI1.5
Cuna Jlopenna. 3akoH Ammnepa. JI1.6 JI1.7
MarsuTtHoe 1oJe ABUXKYILErocs J1.8
3apsina /Jlex/ JI1.9J12.2
JI2.7 J12.8
J12.9J13.2
0132033
21.2 B3aumopeiicTBie IBYX JUIMHHBIX OIIK-4 JI1.1 JI1.3
TapaJijIeNIbHbIX TPOBOJHUKOB C TOKAMHU. JI1.4JI1.5
Cuna Jlopenna. 3akon Amnepa. JI1.7 JI1.8
MarsuTtHoOe 10J1€e ABUXKYILErocs J1.9J12.2
3apsina /CP/ J12.7 J12.8
J12.9J13.2
013233
Pasznen 22. MarHMTHBIH MOTOK.
Teopema I'aycca 1J11 MATHUTHOI'O MOJIS.
TeopeMa 0 HUPKYJIALUH BeKTOpa
MATHUTHOW MHAYKIMU
22.1 Marnutsslii norok. Teopema [Maycca s OIIK-4 J1.1J11.3
MarluTHoro noJjs. Teopema o JI1.4 J11.5
LIUPKYJISIMH BEKTOpa MarHUTHON JI1.6 JI1.7
nHyxmn /Jlex/ J1.8
J1.9J12.2
J2.7
J12.9J13.2
013233
222 Marnutsslii norok. Teopema [Maycca ains OIIK-4 J1.1J11.3
MarHuTHoro noss. Teopema o JI1.4 JI1.5
LUPKYJISLHHA BEKTOpa MarHUTHOM JI1.7 JI1.8
naxyxmn /CP/ JI1.9712.2
2.7
JI2.9J13.2
213233
Pasnen 23. SIBnenue
3/1eKTPOMATHUTHOH MHIYKIMH. 3aKOH
®apanes. Tok cmemenus. Cucrema
ypaBHeHMii MakcBe1a
23.1 SIBiieHME IIEKTPOMArHUTHOW UHTYKIUH. OIIK-4 JI1.1JI1.3
3axon @apages. Tok cmemenus. Cucrema J1.4J11.5
ypaBHeHnii MakcBesa /JIex/ JI1.6 JI1.7
J1.8
J1.9J12.2
J12.7 J12.8
JI2.9J13.2
213233
232 SIBiieHME IIEKTPOMarHUTHOW UHTyKIUH. OIIK-4 JI1.1JI1.3
3akon Papages. Tok cmemenus. Cucrema J1.4J11.5
ypaBHenuii Makcsesia /CP/ JI1.7 J11.8
JI1.9J12.2
2.7
JI2.9J13.2

013233




Pazpnes 24. DnekTpoMarHuTHbIe
KOJIe0aHUA. DJIeKTPOMATHUTHBIE
KOJIe0aHUA B KOJ1e0aTeJIbHOM KOHTYype:
cB00OHbBIE, 3aTyXal0LIHe,
BBIHY:K/IEHHbIE

24.1 DNeKTpOMAarHUTHBIE KOJIeOaHusI. OIIK-4 JI1.1JI1.3
DJeKTpOMAarHUTHBIC KoJcOaHus B JI1.4JI1.5
KomeOaTenbHOM KOHTYpe: CBOOO/HEIE, JI1.6 JI1.7
3aTyxarolue, BeIHY>KAeHHbIe /JIex/ JI1.8

JI1.9712.2
J2.7
J12.9J713.2
212253

24.2 DJIeKTpOMAarHUTHBIE KOJICOaHMUS. OIIK-4 JIT.1JI1.3
DJeKTpOMarHUTHBIE KoJIeOaHus B JI1.4JI1.5
KOIeOaTeNbHOM KOHTYpe: CBOOOHEIE, JI1.7 J11.8
3aTyXarollue, BeIHYKIeHHbIC /J1ab/ JI1.9712.2

JI2.7 J12.8
J12.9J13.2
013233
24.3 DJeKTpOMarHuTHBIE KoJieOaHuUsI. OIIK-4 JI1.1J11.3
DJeKTpOMarHuTHBIE KOJeOaHus B JI1.4JI1.5
KomeOaTeTbHOM KOHTYpe: CBOOO/IHEIE, JI1.7 J11.8
3aTyXaroIue, BEIHYKAeHHbIe /CP/ J1.9J12.2
JI2.7 J12.8
J12.9J13.2
013233

Paznes 25. DnekTpoMarHuTHbIe

BOJIHBI. DJIeKTPOMATHUTHAsI IPUPOJA

ceera. BosiHoBBIC cBOJiCTBa cBeTa.

YpaBHeHMe CBeTOBON BOJIHBI.

KorepenTHsble BoiHbl. UHTEpdepenuns

CBETOBBIX BOJIH

25.1 DNEeKTPOMAarHUTHBIE BOJIHEI. OIIK-4 JIT.1JI1.3
DJNeKTpOMarHuTHas MPUPOJIa CBETA. JI1.4JI1.5
BosHOBBIE CBOICTBa CBETA. Y PaBHEHHE J1.6 J11.7
CBETOBOM BOJIHBI. KOrepeHTHbIE BOJIHBI. JI1.8
WaTtepdepeHnns cBeToOBEIX BOIH /JIex/ JI1.9712.2

J12.7J12.8
JI2.9J713.2
2102233
25.2 DJNEeKTPOMAarHUTHBIE BOJIHBI. OIIK-4 JIT.1JI1.3
DJNeKTpOMarHuTHas MPUPO/a CBETA. JI1.4JI1.5
BosHOBBIE CBOMCTBa CBETA. Y PaBHEHHE JI1.7 J11.8
CBETOBOM BOJIHBI. KOrepeHTHbIE BOJIHEI. JI1.9J12.2
Wntepdepennns cBeToBbix BoiH /CP/ J12.7 J12.8
J12.9]13.2
212233

Pa3nen 26. OcHoBBI TEeOpHUU

audpaxkuuu csera. [lpuHnmn

I'oiirenca-®penens. Auppaxuus

®payHrogepa Ha OTHOH LIETH.

JndpakuuoHHas pemerka

T'onorpadus

26.1 OCHOBBI TeOpHH AU(PaKINH CBETA. OIIK-4 JIT.1J11.3
[punnun [Noiirenca-Openens. JI1.4 J11.5
Hudpaxuus OpayHrodepa Ha OTHOM JI.6 J11.7
meny. JludpaknnonHas pemetka /JIex/ J1.8

J1.9J12.2
J2.3 J12.7
J12.8
J12.9J13.2

3013233




26.2 OcHOBBI TeOpHUHU TU(PPAKIINN CBETA. OIIK-4 J1.1J11.3
ITpunnun [tolirenca-Openens. JI1.4 JI1.5
Hdudpaxuus OpayHrodepa Ha OTHOM JI1.7 JI1.8
menu. Audpakunonnas pemerka /CP/ JI1.9J12.2
J2.3 J12.7
J12.8

J12.9J13.2
013233

Paszgen 27. Bzaumoaeiicteue

3J1eKTPOMATHUTHBIX BOJIH €

BelecTBoM. Jlucnepcus ceera.

Moasipuzanus cBeta. 3akoH MaJioca.

Bpauenue njocKocTH MOJSIPU3ALUM.

271 BzaumogeiicTBre 3eKTpOMarHuTHBIX OIIK-4 JI1.1 J11.3
BOJIH C BEILECTBOM. Jlucnepcus cBeTa. JI1.4 JI1.5
Iomsapuzamus ceeta. 3axoH Mairoca. JI1.6 JI11.7
Bpaiuenue miockocti JI1.8
nonspusammu. /JIex/ JI1.9712.2

J12.7J12.8
JI2.9713.2
2102233

27.2 B3aumogeiicTBue 3ieKTpoMarHuTHBIX OIIK-4 JIT.1JI1.3
BOJIH C BEILECTBOM. Jlucnepcus cBeTa. JI1.4 JI1.5
onspuzamnus ceera. 3akon Mairoca. JI1.7 JI11.8
Bpamienue miockocTi JI1.9J12.2
nonspuzarmu. /CP/ J2.3J12.7

J2.8
JI2.9J13.2
2102233
Paznen 28. KopnyckyJisipHble CBOiicTBa
cBeTa. PoTo3dQeKT U ero 0CHOBHbIE
3akoHoMepHocTH. D ekt Komnrona.
28.1 KopmyckynsipHsie cBoiicTBa cBeta. OIIK-4 JI1.1J11.4
DoTo3PeKT 1 ero OCHOBHBIC JI1.5 J11.6
3aKOHOMEPHOCTH. D deKT JI1.7 J11.8
Komnrona. /Jlex/ J1.9
JI1.10J12.2
J2.7
J12.9J713.2
212233
28.2 Kopnyckynsipable CBOHCTBa cBeTa. OIIK-4 JI1.1J11.4
®oTo3¢deKT 1 ero OCHOBHEIC JI1.5 J11.6
3aKOHOMEpPHOCTHU. D pexr JI1.7 J11.8
Komnrona. /CP/ J1.9
JI1.10J12.2
J2.3J12.7
J12.8

JI2.9713.2
213233

Paznen 29. Teopust atoma. Buasbi

CIEeKTPOB. 3aKOHOMEPHOCTH B

aTOMHBIX CIIEKTPax Ha NpUMepe aToMa

Boziopo/a. SlnepHast Moeab aToma.

IHocrynarel Bopa. DiemenTapHas

Teopus aToMa Bogopoaa (no bopy).

MHoOro31eKTpOHHbIE ATOMBI.

Ilepuoanueckas cucTemMa 3J1eMeHTOB

JA.U. MenaeneeBa

29.1 Bunpl ciekrpoB. 3aKOHOMEPHOCTH B OIlK-4 JI1.1J11.4
ATOMHBIX CIIEKTpax Ha MPUMEpe aToMa JI1.5 JI1.6
BOZIOPOAA. JI1.7 J11.8
/JTex/ J1.9

JI1.10J12.2
J2.7
J12.9J13.2

013233




29.2 Bumsl ciekTpoB. 3aKOHOMEPHOCTH B 2 3 OIIK-4 J1.1J11.4 0
aTOMHBIX CIIEKTpax Ha MpUMEpE aToMa JIL.S JI1.7
BOJIOPOZIa. MHOI03JIEKTPOHHBIE ATOMBI. JI1.8 JI1.9
Ilepunoanueckas cucrema anementos J1.1. JI1.10J12.2
Menneneesa /CP/ J12.3 J12.7
JI2.9J13.2
0192 93

Paznen 30. DuiemenTs! pusuku
aTOMHOro siipa. PagnoakTuBHOCTD.
SnepHblie peakuun. /lenenue sigep.

30.1 DneMeHThI (PU3UKH AaTOMHOTO Spa. 2 2 OIIK-4 JIL.1J11.4 0
PanuoakruBHOCTE. SInepHble peakiu. J1.5J11.7
Henenue saep. /Jlex/ JI1.8 JI1.9
JI1.10J12.2
J12.7J12.8
J12.9J13.2
0132 33

30.2 DneMeHThI (PU3UKH AaTOMHOT'O Sapa. 2 3,65 OIIK-4 JI.1JI1.2 0
PanunoakruBHOCTE. SInepHble peakiuu. JI1.4 JI1.5
Henenue sipep. /CP/ J1.6 J11.7
J1.8J11.9
JI1.10J12.1
J2.2712.3
2.4 J12.5
J2.6 J12.7
J2.8 J712.9
JI2.10J13.2
21052 33

303 Ox3zameH /IK/ 2 27 OIIK-4 J1.4J11.5 0
JI1.6 JI11.7
JI1.8 J11.9
JI1.10J12.2
J2.7J12.8
J12.9 J12.10
J2.11J13.2
013233

30.4 Koncynpranus, npuem sx3amena /MBKP/ 2 2,35 OIIK-4 JI1.4 J11.7 0
JI1.8
JI1.9J12.1
2.2 J12.3
2.5 J12.7
J2.8 J12.9
J12.10
JI2.11J13.1
J3.2
2102 33

5. OHEHOYHBIE CPEJCTBA

5.1. KoHTpoJIbHBIE BONPOCHI M 32 IaHUSA

KOHTpOJ'II:HBIe BOITPOCHI AJId MMOATOTOBKH K HpOMe)KyTO‘lHOfI aTTeCTalluM MO JUCHUILIHHE «DU3UKay» 1 CEMCCTp

Mexanunka

[Ipenmer u3ydyeHus MEXaHUKHU, Pa3aesibl MEXaHUKH, BUIBI MEXaHMYECKOTO JBUKECHUSL.

OCHOBHBIE TIOHATHS KWHEMATHKU: MaTepHuajbHas TOUKA, CUCTEMa OTCUYETa, TPAeKTOpUs, IIyTh, IEpeMELLEHHE.
Cxopoctb. CpenHss 1 MTHOBEHHAsI CKOPOCTH.

VYckopenue. CpenHee 1 MTHOBEHHOE yCKopeHusl. HopmanbHOE 1 TaHTCHIIMATBHOE YCKOPECHUSI.

WuepuuanpHele cuctemsl orcuera. Ilepsblii 3akoH Helorona. Macca tena. Imnynbce Tena. Bropoii 3akoH HeroToHa.
peTuii 3akoH HproToHa.

3amMKHyTast cHcTeMa. 3aKOH COXPAaHEHUS HMITYIbCa (C BEIBOJIOM).

Oneprust. Buasl sHeprun. Mexanuueckast pabora. @usndeckuii cMbICT paboTbl. MOITHOCTS.

dusznueckoe Noie, CUIOBOE MoJie, OXHOPOAHOE TOoJIe, cTaloHapHoe none. KoncepBaTuBHbIE (TOTEHUMANBHBIE) CUIIBL.
PaboTa KOHCEpBAaTUBHBIX CHII IT0 3aMKHYTOMY KOHTYpY. PaboTa CHITBI TSXKecTH.

9. [NoreHunanbHas YHEPTUs BO BHEITHEM MoJie cril. [loHas MexXaHW4YecKasi YHEPTUsSl CHCTEMBI. 3aKOH COXPaHEHUS OJHON
MeXaHUUEeCKOH sHepruu (¢ BeiBogoM). Coynapenue aAByX Ten. AGCOMIOTHO yNPYTuid U aOCOMIOTHO HEYIIPYTU YAaphl.

10. [puniun otHocuTenbHOCTH ["amues. [IpeoOpazoBanus [anwtes. MHBapuaHThl ipeoOpa3oBanuii [anmes. 3akoH
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CJIOJKEHMS CKOPOCTEM.

11. [IpeoGpazoBanus Jlopenna. Crnencrsus npeodpa3zoBanuii JlopeHua.
Kunkoctu
12. I'uoponunamuka. Jlamunapaoe u TypOyJ€HTHOE TeueHHe KUIKOCTU. JIMHUM U TpyOKH ToKa. YpaBHEHHE HETIPEPHIBHOCTH

crpyu. YpasHenue beprynmm. ®opmyina Toppruesn. CriocoObl M yCTpOHCTBa JUTsi H3MEPEHHSI CKOPOCTH U JIABJICHUS B
JIBUKYIICHCS KUAKOCTH.

13. Crpoenue xuakocteil. brmxauil nopsaok. SIBneHus, BOSHUKAIONINE Ha TpaHUIe xXuakocTu. Koadduiment
HOBEPXHOCTHOT'O HaTSDKCHUSI )KUJIKOCTH, €ro PU3MIECKUI CMBICII.

SBnenus nepeHoca

14. [Torok ¢u3nyeckol Benu4uHbL. ['pagueHT ¢pusndeckoi Bennuuubl. Juddysus. Ypasuenue auddysum.
TermnonpoBogHOCTh. Y paBHEHHE TEIIONPOBOAHOCTH. PH3nueckuil cMbIC KOdQdHuIneHTa TermIonpoBogHOCTH. TemIon30IATOPbI.
BHyTpeHHee TpeHHE B KUIAKOCTSIX. [[pUUUHBI BHYTPESHHETO TPEHUSI B )KUAKOCTH. ['pagueHT ckopocTd. Cuila BHYTPEHHETO TPSHUS,
K03 HUIMEHT BHYTPEHHETO TPEHHS, €r0 (PU3HUESCKHUIT CMBICI.

TepMmonuHaMuKa U MOJIEKYJISIpHAs (pU3MKa

15. JIBa moxxoza K U3yueHHI0 MakpocucTeM. MaeanpHbli ra3. Makpockonuueckass padora. Pabora B nzomnporeccax.
BHyTpenHsis sneprus. dusnueckuii cMbicn BHyTpeHHEH sHeprun. Terooomen. Kommuectso rema. IlepBeiii 3akon
TepMoIuHaMUKU. [1epBbIil 3aKOH TEPMOAMHAMUKY IIPUMEHUTENBLHO K PA3HBIM IIPOLIECCAM.

16. TemnoemkocTh. Bunel Temmoemkoctu. TemmoeMKoCTh MU TOCTOSTHHOM 00beMe Cv U mpu mocTossHHOM Aasieruu Cp (¢
BBIBOZIOM). Anabatudeckuii mpouecc. [lokasarens agnadartel. YpaBaenue [lyaccoHa.

17. Oo6patumsle 1 HeoOpaTuMble Iporiecchl. Kpyroseie mporiecces! (nukisl). [Ipsmoit u oopatabnid nukst. KT/, Lk
Kapno. Teopema KapHo.

18. Hepagenctso Knaysuyca. Bropas treopema Kapno.

19. Bropoii 3akon Tepmonnnamuku. @opmynupoku Kenbuna u Knaysuyca.

20. OHTponHA. DHTPOINS H30IHPOBAHHON CHCTEMBI. DHTPOIHS HEM30JIMPOBaHHOH cucTeMbl. Teopema HepHcra (Tpetnit
3aKOH TePMOJUHAMUKH).

21. Bapomerpuueckas popmyna. Pacnpenenenne bonbimana.

22. Pacripenenenne MakcBeiia. CpeHsisi, HAMBEpOSITHEHINAS U CPEeIHSA KBAJAPAaTUYHAS CKOPOCTH MOJIEKYJI. 3aBUCHMOCTh

(yHKIMH pacnpeneneHns MakcBesuia OT TeMIepaTyphl. DKCIeprIMeHTaIbHas IIpoBepka Pacnipenenenns Makcsemia. OmbIT
[Itepna.

KontponbHble BOIIPOCH! U1 NOATOTOBKHU K IIPOMEXKYTOUHOM aTTECTALUM [0 AUCHUIIINHE «DU3HKa» 2 ceMecTp

DJIEKTPUYECTBO U MAarHETH3M

1. Dnexrpuueckuil 3apsaa U anekTpudeckoe B3aumoaeiictere. CBoiicTBa 3apsiia. 3aKoH coxpaHeHMs 3apsija. 3akoH KyroHna.
HampspxenHoCTh 3nekrpudeckoro nons. [Ipuanun cyneprosuiwn nonei. [InotHoCcTs 3apsina. CHITOBEIC THHAH.

2. IToTOK BEKTOpa HANPSKEHHOCTH 3JIEKTPUYECKOro MO, DIeKrpocTaTHuecKas Teopema ['aycca B MHTErpanbHOU U
nuddepeHInanbHON hopme.

3. IToTeHuMaIbHOCTh IEKTPOCTATUYECKOTO MONA. DIEKTPHUECKUH MoTeHnual. PasHocTs noteHnuanoB. CBsa3b MEKILY
HAINPSDKEHHOCTBIO IEKTPHIECKOTO TIOJI 1 ITOTeHIHAIOM. [1oTeHImat 1mosist TO4eYHOro 3apsaa. DKBUITOTCHIINATBHEIE TIOBEPXHOCTH.
VYpasuenus Ilyaccona u Jlamaca.

4. ITpoBOAHUKHU B NIEKTPUUECKOM T0JI€. DIEKTPOCTaTUUECKAs 3aIUTa. DHEPIus B3aUMOJCHCTBHS 2 TOUEUHBIX 3apsJ0B. DHEPrHsl
anekrpudeckoro moist. Konnencaropsl. EMKoCTb. DHeprus 3apspKeHHOTO KOHICHCATOPA.

5. Dnexrpuueckuil Tok. IlnorHoCTh TOKa. Crina Toka. YpaBHeHue HenpepblBHOCTH. DJIC. 3akon OMa. 3axoH Jlxoyns-Jlenna.
IIpaBuna Kupxroda.

6. BzaumopelicTBie ABYX JUIMHHBIX MapaJuleNbHBIX TPOBOAHUKOB ¢ Tokamu. Cuna Jlopenna. 3akoH Ammepa.

7. MarautHoe nosnie nprxyuierocs 3apsana. [Ipunuun cynepno3unuuu. 3akoH buo-Casapa.

8. MarauTHOe 1oJe mpsAMoro Toka. MarHUTHbIH OTOK. Teopema ["aycca Uit MAarHUTHOTO MOMS B UHTETPAIbHON U

i depeHnnanbHoi popme. Teopema 0 HUPKYIIAUN BEKTOpa MArHUTHOM MHAYKIMU B MHTETpaIbHON M i depeHnanbHoi
hopme.

Kone6anust, BOIHOBBIE IIPOIECCHI, ONTHKA, OCHOBBI AaTOMHON (DH3MKH

Y KBAaHTOBOM MEXAaHUKHU

9. SIBneHue snexTpoMarHuTHON HHAYKIMHU. 3akoH Dapajes. BuxpeBoe aneKkTpruueckoe moje. 3akoH 3JIEKTPOMarHUTHON HHITYKIMN
B TPaKTOBKe MakcBea.

10. Tox cmemenus. Cuctema ypaBHeHHI MaxcBeiuia (HHTerpansHas 1 quddepeHnuanbaas Gopmsr).

11. OnexrpomaruutHsle konebanus. CBOOOTHbIE, 3aTyXKAIOIINE U BBIHYKIEHHbIE KolIeOaHHs B konebaTenbHOM KOHType. Pe3soHaHc.
12. OmHOMEpHOE BOJTHOBOE ypaBHEeHUE (MexaHndeckas Moneins) [Tons B n E 1 cooTBeTCTBYIOIME NM BOJTHOBBIC YPABHEHUS.
ITnockue BonHBL. Cheprueckue BOTHBL JNEKTPOMAarHUTHAs BOJHA.

13. DnexrpomaruuTHas npupozaa ceera. KopmyckynspHO-BOIHOBOI qyann3M. BonHOBEIE CBOWCTBA CBETa. Y paBHEHHE CBETOBOM
BOJIHBIL.

14. KorepenTHsle BoHBIL. IHTEphepeHITHs CBETOBBIX BONH. Y CJIOBHS MAKCHMYMOB U MHHHMYMOB.

15. OcHoBsl Teopuu qudpaximu ceeta. [Ipunmnun [roiirenca-Openens. Audpakuns OpayHrodepa ot menu.

16. KopmyckymsipHble cBoiicTBa cBeTa. ®oTOI(P(EKT 1 ero OCHOBHBIE 3aKOHOMepHOCTH. OOBbsACHEHNE CBOMCTB PoTOd(hdekTa.
®opmyna DiiHmTelHa. OnbIT Bore. Dddexr KomnroHa.

17. Teopus atoma. Buabl crieKrpoB. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Ha IIPUMEpe aTOMa BOJOpoa. SlnepHas Mozienb aToMa.
Ioctynarsl Bopa. DnemenTapHas Teopus BogopoaHoro aroma (o bopy). MuorosnekrponHsie atoMbl. Ilepuoandeckas cuctema




anemenTtoB J[.. Menaeneesa.
18. DremenTH! GU3MKK aTOMHOTO sapa. PanuoakriuBHOCTE. SnepHble peakuun. Jenenue saep.

Samanus s MMPOBECACHUA TGKyH.IeI;'I aTTCCTAllU MPCACTABJICHBI B HpI/IJ'IO)KeHI/II/I 1

5.2. Tembl NHCbMEHHBIX PadoT

HE TIPeTyCMOTPEHEI

5.3. OueHouHbIE CPeACTBA

Pabouast mporpamma muctumuinabl "®@us3nka" obecredeHa OneHOYHBIMH CPEACTBAMH JUISl TPOBEIICHUS TEKYILIETO KOHTPOJIS 1
IIPOMEXYTOUHOH aTTECTALUH, BKIIOYAIOIUMY KOHTPOJIbHBIE BOIIPOCHI JUISI IPOBEACHUS IIPOMEXKYTOUHON aTTECTAlluM, KPUTEPUH
OLICHUBAHUS yueOHOW AeATENbHOCTH 00yJaroIUXCs Mo OauIbHO-PEHTHHTOBON CUCTeMe, IPUMEPHI 3aJaHuil IS TPAKTUIEeCKAX U
71a60paTOPHBIX 3aHIATUH, OUIETHI AT MPOBEICHUS IPOMEXKYTOUHON aTTECTALIUH.

Bce oneHounsle cpencTsa npeacTasieHsl B [Ipunoxennu 1.

5.4. IlepeyeHb BH/10B OLICHOYHBIX CPEACTB

OueHoYHBIE CpeICTBA Pa3padOTaHBbl Ul BCEX BUJIOB yUEOHOH NESITEIIBHOCTH CTYICHTA — JICKIUH, Ta00PATOPHBIX U MIPAKTHIECKUX
3aHATHH, CAMOCTOSTEIIFHON PabOTHI M IPOMEXKYTOUHOH arTecTanni. OIEHOUHBIE CPEACTBA IPEICTABICHEI B BUE:

- CPEZACTB TEKYyIIETO KOHTPOJIS: TIPOBEPOYHBIX paboT MO PENICHHUIO 3314, IIPOBEPKU OTYETOB B JTAOOPATOPHBIX JKypHANaX,
JFICKYCCHH TIO TEME;
- CPEJICTB UTOrOBOI'0 KOHTPOJISI — IPOMEXKYTOYHOM aTTeCTallny: SK3aMeHOB B 1 1 2 cemecTpax.

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI (MOAYJISA)

6.1. Pexomenayemas urepatypa

6.1.1. OcHoBHas JauTEpaTypa

ABTOpBI, COCTaBUTEIHN 3aryaBue WznarenscTBO, rof
JI1.1 [Kamamsuxos H. I1., Owuznka: IHTepHET-TeCTHpOBaHNE 0a30BBIX 3HAHUH: ydeOHOE CII6.; M.; Kpacuronap: Jlans,
Koxesunxos H. M. nocobue 2009
JI1.2 | Tpodpumona T. 1. COopHHK 33129 10 Kypcy (PU3UKHU C pPeIICHUSMH: yIeOHOe M.: Beiciias mkona, 2008
nocobue
JI1.3 | ertepeB A.X., ®usuka. Jlaboparophslii npakrukym. B 2 1. T.1. MexaHuka, M.: ®unbrporkanu, 2018
Kawmprmos H.B., MOJIEKyJIsIpHas (hU3MKa, HIIEKTPHIECTBO, MarHeTu3M. Komebanns,
Paduenko B.A., BOJIHBI ¥ OIITHKA [ DnexrpoHHbi pecypc MI'PU/Texker] :
Coxonos H.H., ydebHoe nocobue
Xpamios A.I.
JI1.4 | HerrepeB A.X., ®dwusuka. JlabopaTopHslid npaktukym. B 2 . T.2. AroMHas u M.: Gunbsrporkanu, 2018
Kawmsimos H.B., snepHast pusnka, GU3MKa TBEPAOTo Tela [ DIEKTPOHHBINA pecypc
Paduenxo B.A., MI'PU/TexeT] : yaebHoe mocobue
Coxomos H.H.,
Xpamuos A.Il.
JI1.5 |mox pexn. B.H. Kypc ¢usuxu: yaebrnk s By3os. B 2 . T. 1. : yueOHIK CII6.: JIans, 2009
JlozoBckoro
JI1.6 |mox pen. B.H. Kypc ¢usuxu: yue6Huk mis By3oB. B 2 . T. 2. : yueOHHK CII6.: Jlans, 2009
Jlo3zoBckoro
JI1.7 | Yepnoyuan A.W. ®uznka. 3a1a4un ¢ OTBETAMH H PEIICHUSAMH [ DIIEKTPOHHBIN M.: KV, 2017
pecypc]: yaebHoe ocobue
JI1.8 | Opup x. Owuznka [DIeKTPOHHEIH pecypc]: yaeOHIK M.: KOV, 2010
JI1.9 | Amxunaszu JI. A. Co6opuuk 3amad no ¢usuke. [To cneny «Puzmaeckoro M.: KOV, 2016
(eriepBepkay [DnEKTPOHHBIHN pecypc]
JI1.10 | Murxanos b.C., CeMuHapsbl 0 (U3HUKE YACTULL M AaTOMHOTO spa [ DIeKTPOHHBIH M.: KOV, 2016
Crenanos M.E., pecypc]: yaeOHoe ocodue
TperbsikoBa T.10.

6.1.2. JlonoHUTE/ILHAS JINTEPATYpPa




ABTOpBI, COCTaBUTEIH 3arnaBue W3znarenbcTBO, TO
JI2.1 | Tpodumosa T. H. Kypc ¢puzuku: yuebaoe nmocobue M.: Beicmas mxona, 2000
JI2.2 | Tpodmmosa T. 1., COopHHUK 33129 10 Kypcy (PU3UKHU C peIICHUAMH: yIeOHOe M.: Beiciias mkona, 1999
[TaBnoBa 3. T. nocobue
JI2.3 | Tpodumona T. U. OnTHKa 1 aTOMHas GU3UKA: 3aKOHBI, TPOOJIEMBI, 3a1a4H: M.: Beicmas mkona, 1999
yaeOHOe TTocoOne [T BTY30B
J12.4 | Tpodumona T. 1. COopHHK 33129 10 Kypcy (PH3MKHU ¢ peIeHuAMH: yaeOHOoe M.: Beicias mkona, 2002
nocobme
JI2.5 |Tpodumona T. 1. Kypc ¢usuxu: yuebHoe nocobue M.: Bricmras mkona, 2001
JI2.6 |Tpodumona T. U., COopHHUK 33134 1O Kypcy (PU3UKU C pPeIICHUIMU: yIeOHOe M.: Bricmras mkona, 2001
[TaBnoBa 3. T. nocobue
JI2.7 |Ponmmonos B. H., ®wusrka: OCHOBHBIE TIOHSITHS, 3aKOHBI, (POPMYJIBI, TAOTHIIBI, M.: MITPY, 2004
Mangens A. M. rpaduK, TpPAMEpPHI PeIIeHHs 3a1a4: yaeOHoe ocobne
J12.8 | Tpodumosa T. 1. Kparkuit kypc ¢pusuku: yaeOHoe ocodue M.: Beicmas mixomna, 2002
JI2.9 |Pommonos B. H., ®usnka: OCHOBHBIC TIOHSTHS, 3aKOHBI, ()OPMYJITBI, TAOIHIIEI, M.: PITPY, 2006
Manpens A. M. rpaduKy, IPAMEPHI PEHIeHHs 3a4a4: yaeOHoe mocobne
JI2.10 | CaBenseB 1. B. Kypc obmeit pusuxu. B 4 1. T.3: KBanToBast ontuka. AToMHast M.: KHOPVYC, 2009
¢usnka. dusnKa TBEPHOro Tena.: yuebHoe mocodue
JI2.11 |Cagenbes U. B. Kypc obrieii ¢pusuxu. B 3 1. T.1: Mexanuka. MonekyspHast CII6.: Jlans, 2016
(uzmka: yueOHHK
6.1.3. MeTtonnyeckue pa3padoTku
ABTOpBI, COCTaBUTEIHN 3aryaBue W3narenscTBO, rof
JI3.1 |aBr.- cocT.: Omsnaeckuii mpakTukyM. Mexannka. Konebanus [Onexrpornsii | M.: MI'PU, 2019
Pomanuenko JLA., pecypc MI'PU] : yuebHO-MeTOIMUECKOE TTOCOOHE
Oneitman JI.C.
JI3.2 | Pomanuenxo JI.A., ®uzuka. COOpHUK 33714 JIsi CAMOCTOSITENILHON PaboOThI U M.: MI'PY, 2019
Onevimman JI.C. METOIUYECKUE YKa3aHUs TI0 UX PElIeHUIo [ DIeKTpOHHBIN pecypc
MI'PU]: yaebHO-MeTOAIYIECKOE TTOCOOHE
6.2. Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHMKANMOHHOM ceTd "WHTepHeT"
O1 | Pomanuenko JI.A, @netinman JI.C. @usnka. COOpHHK 32124 AJIsi CAMOCTOSATENFHON pabOThl M METOANYECKUE YKAa3aHUSI IO
uX peweHuto [Anexrponuslil pecypc MI'PU], M.:MI'PU, 2019 r.
22 | ®usuka [Dnexrporusii pecype| / Opup Jx. M.: KV - 2010.
93 | DnexrpoHHO-OuOMMOTEYHAsI cucTema "Jlanp"

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

Ayauropus Hasnauenue OcHamenne Bun
1 Y4eOHbIe ayAUTOPUH IS 140I1.M., Komm. Intel KP
MPOBEACHUS 3aHATUH Celeron® 2.8 GHz, 512 Mb
JIEKITAOHHOTO THIIA, 3aHATHI 03V, Win 8, Office 2013

CEMHHAPCKOT0 THIIA, KypCOBOrO
MPOEKTUPOBAHMUS (BBIIOIHEHUS
KYPCOBBIX padoT), TPyNIOBBIX
U MHIUBUyalbHbIX
KOHCYJbTalUH, TEKYLIETO
KOHTPOJISL U IPOMEKYTOUHON
aTTecTalluu

8. METOIMYECKHE YKAZAHUA JJIAA OBYYAIOIIUXCSA IO OCBOEHUMIO JUCHUIIITMHBI (MO YJISA)

Meronudeckre YKa3aHuA 10 U3YUCHUIO AUCHUTIINHBI «Duznkay» MMpEACTaBJICHBI B HpI/IJ'IO)KeHI/II/I 2 ¥ BKJIIOYAIOT B ceOs:

1. Meroandeckne yKa3zaHUs I 00yJaIOIIMXCs TI0 OpTaHM3aIiK yIeOHOH NesITeIBHOCTH.
2. Meroandeckue yKa3zaHUS [0 OPTaHU3ALUN CAMOCTOATEIFHON PabOTEl 00YJarOIIUXCSL.
3. Meroandeckue yKa3zaHUs [0 OPTraHU3aLUH MPOLEIYpPhl OLICHUBAHUS 3HAHUH, YMEHUI, HABBIKOB M (UJIM) OIBITA

ACATCIBHOCTH, XapaKTCPU3YIOMIUX 3TaIlbl d)OpMPIpOBaHI/IH KOMITETEHIIMA.




