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1 Ilesu u 3aaa4M JUCHUTLTHHBI

Heabio u3yuyeHuss TUCHUITUHBI «DuU3UKa» sBIseTcs (POpMHUpPOBAHUE MPEICTABICHUIA,
NOHATUH, 3HAHUW O (YHJAMEHTAIBHBIX 3aKOHAX KIIACCHYECKOW M COBPEMEHHOW (U3HMKH |
HaBBIKOB ITPHUMEHEHHS B TPO(HECCHOHATBHON IEATENbHOCTH (PU3NIECKUX METO0B U3MEPEHUN U
UCCIIC/IOBAHM, HEOOXOIUMBIX JUISI M3YYCHUS CMEXHBIX JTUCHUIUIMH, JUIS TPOJOJDKEHHS
00pazoBaHusl.

3agaum TUCHHMNJIMHBI:

1. W3yueHue OCHOBHBIX 3aKOHOB MEXAHHMKH, TEPMOJMHAMUKH, SJIEKTPOMArHeTU3Ma, ONTHUKH,
aTOMHOU (PU3UKU ¥ OCBOCHUE METOJIOB PEIICHHS 3ajad.

2. Pa3BuTHE TOTHYECKOTO MBIIIJICHUS.

3. OnageHue MeTo1aMu J1a00PATOPHBIX HCCIICTOBAHUI.

4. BpipaboTka yMEHUI W HABBIKOB MO MPUMEHEHHUIO 3aKOHOB (PM3MKH, HEOOXOAWMBIX IS
BBIOPAHHOW CIIEIMANIBHOCTH M JUISl NPUMEHEHHS IOJIYyYCHHBIX 3HAHWH B~ HMHXKCHEPHOMH
IPaKTHUKE.

5. JleMoHCTparus CBSI3M pa3iesioB GU3NKU C MPAKTUISCKUMH 3a/1a49aMH.

6. Pa3BuTHe ymeHUs HCHOJNB30BaTh 3aKOHBI (DM3MKHM JJIsl PEIICHUs NPHUKIAAHBIX 33134 U

IpPaMOTHO UHTEPIPETUPOBATh UX PE3YJIbTATHL.
2 Mecrto qucuunauHbl B ctpykrype OOII

Hucuunnuna «®Dusmka» OTHOCUTCS K 00s3aTeNbHOM YacTH AMCHMILTUH (henepaabHOro
roCy/IapCTBEHHOIO0 00pa30BaTEIbHOrO CTAHJApTa BBICHIETO OOpa30BaHUS I10 HAIPABIICHUIO
noarotoBku 35.03.06 Arpounskenepus. MHaekce aucuuruinasl no yuebnomy miany: b1.0.10.

HucuunnuHa «@Pu3nka» HM3y4daeTcsl ¢ IMEpPBOr0 CEMecTpa IMEPBOrO Kypca IMO3TOMY
0a3upyeTcs Ha 3HAHUSAX U YMEHUAX, OMYyYEHHBIX CTYJEHTaAMH NP U3yYEHUH MIKOJIBLHOTO Kypca
Gu3MKKN 1, M3ydaeMbIX napamienasHo, auciuiiuH b1.0.09 «Marematuka» u b1.0.11 «Xumusy.
K uncny BXOAHBIX 3HaHMM, HaBBIKOB M BJIAJICHUN CTYAEHTA, MIPUCTYHAIOLIETO K U3YYEHUIO
JUCHUIINHBI «DU3UKa», TOIKHO OTHOCUTHCS CIEAYIOLIEE:

1. Maremaruka.

Temsbl:

1. TlepemeHHble BeTMUUHBI U (PYHKIIMOHATLHAS 3aBUCHMOCTb.

2. Teopus npenenos, moHsTHE 0 MU epeHImaie u MPON3BOAHON, HX TPUITIOKEHUS.

3. TlonsTue 00 MHTETpaJE U €ro MPHUIOKEHHUE.

4. JluddepenumanbHble ypaBHEHUST NIEPBOTO U BTOPOTO MOPSAKOB.

2. Heopranuueckasi Xumusi.
Temsbl:

1. Crpoenue BemiecTBa (aToM, nepuoanyeckuii 3akon J[.11. Menneneesa,

nepuoanyYeckas Tabauia XUMUIECKUX DJIEMEHTOB, XUMUYECKast CBSI3b).

2. PacTBOpBI HEANIEKTPOIUTOB U ANEKTPOIUTOB (IIEKTPOIUTHUECKAS AUCCOITUAITHS).

HucuumnuHa «Du3uka» sBisgeTcs 0a30BOW s MOCIEAYIOMIETO W3YYSHHs TUCIUTUINH:

b1.0.15 «I'mapaBnuka», b1.0.16 «Temnorexnuka», b1.0.20.01«Teoperuueckas MexaHUKay,
b1.0.20.03 «Conporusnenne marepuanoB», b1.0.28 «DJIEeKTpOTEXHUKA M DJIEKTPOHHKAY,
b1.B./IB.02.01 «Meroguka mpoBedeHHS HAYYHBIX HWCCICIOBaHUI». 3HAHUS, YMEHUS H
BIafieHUs1, GOpPMHUpPYyEMBbIE TaHHOW y4eOHON NUCIMIUIMHON SBISAIOTCS 6a30i 1y1s 3 (HEeKTUBHOTO
MPOXOXKACHUS MPOU3BOACTBEHHON NPAaKTHKH, HAMCAHUS KYpPCOBOTO IMPOEKTa M BBITYCKHOM
KB (PHUKAIIMOHHOH paboTBhI.



3 Komnerenuuu odyuarouierocsi, popmMupyemsbie B pe3ybTaTe 0CBOCHHUS TUCHHUIJIHHBI

Koa 1 HamMeHOBaHHE KOMIIETEHIIMH

Koa H HaAauMMCHOBaHHE
JAOCTHIKCHUS KOMIICTCHIIMN

HHAUKATOpa

OIIK-1 Cnocoben pemiath THUIOBBIE 3aJaud
npoeCCHOHATIBHON JEATEIbHOCTH Ha OCHOBE
3HaHUH OCHOBHBIX 3aKOHOB MaTE€MaTHYECKHX
U €CTEeCTBEHHbIX HayK C HPHUMEHEHHEM
UH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX
TEXHOJIOTHI

N-1omk-1 JdeMoHCTpUpyeT 3HaHHME OCHOBHBIX

3aKOHOB MaTeMaTHYECKHX,
€CTECTBCHOHAYYHBIX "
obmenpodecCHOHATBHBIX JMCLUTUINH,

HEOOXOIMMBIX JJIs PEIICHUS] TUIOBBIX 3a7a4 B
00J1aCTH arpOMHKCHEPHH.

N-20nk1 Wcmonb3yer 3HaHUS OCHOBHBIX
3aKOHOB MaTEeMaTHYECKHX W EeCTECTBEHHBIX
HAayK U1 pELICHHS CTaHJapTHBIX 3aJad B
arpOUHKEHEPHUU.

NN-3onk1  Ipumenser  mHQOpPMAIOHHO-
KOMMYHUKAIIMOHHBIE TEXHOJIOTMM B PELIECHUU
TUTOBBIX 3a7a4 B O0JIACTU arpoOMHKEHEPHH.

N-4omk-1. [Tonp3yercs CcIieaJIbHBIMU
mporpaMMaMd W 0a3amMM  JaHHBIX  TIpU
pa3paboTke TEXHOIOT U u CpeICTB

MEXaHHu3alu B CCIIbCKOM XO03SMCTBE.

4 CTpyKTypa U coJep:KaHue JUCHUILINHBI

OO0t 00BEM IUCHUIUIMHBI COCTABIAET 8 3aUETHBIX €UHHUII.

4.1 CrpykTypa AMCHMILINHBI
Ounasn gopma o0yueHus

. Bcero Cemectp

Bun yae6HOI paboTh 4ACOB 1 > 3
AyauTopHbIe 3aHATHA (BCEro) 175 68 56 51
B mom uucne:
Jlexumn 79 34 28 17
JlabopatopHbie pabOTHI 48 17 14 17
[IpakTudeckue 3aHATHS 48 17 14 17
CamocrosiTeabHast padora 83 32 12 39
KOHTPOJIb 30 8 4 18
Bu1 npoMexKyTOUHOM aTTEeCTAlluU 3ayer 3a4er 9K3aMEH
O0mas TpyA0EMKOCTh, YaChI 288 108 12 108
3auéTHbIEC €TUHUIIBI 8 3 2 3
3aounas popma oOyueHust

Bun yue6HO# paboThI Bcero uacos 1 Ky >

AyauTOpHBIE 3aHATHS (BCEro) 36 18 18
B mom uucne:
Jlexnuu 16 8 8
[IpakTudeckue 3aHiATHS - - -
JlaGopatopHbie pabOTHI 20 10 10
CamocrosiTenbHas padoTa 239 122 117
KOHTPOJIb 13 4 9
Bug npoMexyTo4HOM arTecTaliuu 3a4eT 9K3aMEH
O6mas Tpya0EMKOCTh, 4achl 288 144 144
3a4éTHBIE €IUHULILI 8 4 4




OuHo-3a04Has popma 00yueHHsI

. Bcero Cemectp

Bun yae6HOI paboTht 4ACOB 1 > 3
AyauTOpHBIE 3aHATHS (BCEro) 124 37 36 51
B mom uucne:
Jlexumn 48 17 14 17
JlabopatopHbie paboOTHI 41 10 14 17
[IpakTudeckue 3aHATHS 35 10 8 17
CamocrosiTeabHas padora 129 31 68 30
KOHTPOJIb 35 4 4 27
By mpoMexxyTouHOW aTTecTaluu 3ayer 3a4er 9K3aMEH
O061mas TpyA0EMKOCTbh, YaChl 288 72 108 108
3auéTHBIC CAMHUIIBI 8 2 3 3

4.2 Conep:kanue pa3iesioB TUCHUIINHbBI

Paszoen 1. Du3nyecKkne 0CHOBbI MEXaHUKH

[Ipenmer ¢usuku. Meronbl  (PU3MUECKOTO  WCCIEAOBAHHS:  ONBIT, THUIOTE3a,
9KCHEpUMEHT, Teopus. MartemaTuka M ¢usuka. JluanexkTuueckuil MaTepuaiusM M (u3MKa.
Baxwueiimue stansl ucropun Gpusuku. Posb Gu3MKK B pa3BUTHN TEXHUKH U BIMSHAE TEXHUKU HA
pasButHe ¢u3znku. duszuka Kak KynbTypa MojenupoBaHuss. KoMmbroTepel B COBPEMEHHOM
¢usuke. Ponb Gu3nku B cTraHoBIIeHNH MHXeHepa. O0mas CTpyKTypa U 3afadu Kypca (pHU3UKH.
PazmepHocts Qusnueckux BeauuuH. Cucrembl eauHull. OCHOBHBIE €IUHULBI (PU3HMUECKUX
BenuuuH B CU.

MexaHnuka, €€ paszfeiibl, OCHOBHBIE JTallbl pa3BUTHA. MeEXaHMYECKOE IBIKEHHE KaK
npocreiinias popma IBrKeHHU MaTepun. Kiaccndyeckas MexaHuKa, TPaHUIBI €€ TPUMEHUMOCTH;
CHCTEMBl OTCY€Ta, MaTepuanbHas TOYKa, CUCTEMAa MaTepUAIbHBIX TOYEK, aOCOIIOTHO TBEPIOE
TEJNO, CIUIOIIHAA CPea.

Kunemarnka marepuanbHoi Toukn. KuHemaruka, e€ 3agaun. Ilepemenienne, CKopocTs,
yckopeHue. CBsA3b MEXIy KOOpJIMHAaTaMH M BPEMEHEM MpU PaBHOMEPHOM U HEPABHOMEPHOM
nemkeHud. KpuBonmHeliHoe nBmxkeHHEe. CKOpOCTb U yCKOPEHHE IIpU  KPUBOJUHEHHOM
JIBUKECHHH.

JlunamMuka MarepualbHOW TOYKH. JluHamuka, €€ 3agauu. Ilepselii 3akoH HproTOHA,
MHepLuuaigbHble cucTeMbl oTcuéra. Bropoit 3akoH Herorona. Cuma. Macca kak Mepa
WHEPLMOHHBIX U TPaBUTALMOHHBIX CBOWCTB MaTepuu. 3aBUCUMOCTH MAacChl OT CKOPOCTH.
Umnynec. Tperuit 3akoH HproToHa. 3akoH coXpaHEHUs HMMIyNbca. PeakTHBHOE ABM)KEHHUE.
LleHTp MHEpLMH.

@dyHaamMeHTanbHble B3auMojeicTBusA. Cuia TSDKECTH, CUla TPEHUs, YNpPYTue CHJIbI;
CUJIbl UHEPLIUU; CUJIBI, JEHCTBYIOLIUE TP KPUBOJIMHENHOM JIBUKCHUHU.

PabGora u mouiHOCTh. DHeprus Kak oO0IIas KOJWYECTBEHHas Mepa pa3iHuHbIX (popm
JBUKEHMS] MaTEpUM M BUAOB B3aUMOACWUCTBHUA. OHEPrusl MEXaHMYECKOH CUCTEMBI.
Kunetnueckass sHeprus. CumiioBoe mose. Cuibl KOHCEPBATHBHBIE M HEKOHCEPBATHBHBIC.
[TorennuanbHas >Heprusi. PaBHoBecue MexaHuueckoil cucrteMsl. ['padudeckoe mpescTaBieHHue
SHEPTUH, MOTEHUHAJIbHbIE KpUBbIE. CBsA3b MEXAY NMOTEHIHAIBHONW SHEPIHMEN M CUJIOW. 3aKOH
COXpaHEeHMsI dHepruu B MexaHuke. OOmedu3ndeckuii 3aKOH COXpAaHEHHS U TNPEBPALICHUs
SHEPruM Kak oJHa H3 (OpM BBIpAXKEHHS HEYHUUYTOXKAEMOCTU JIBUXKEHUS, BO3MOXHOCTHU
nepexosoB OJHUX (GopM JBWKeHUs B Jpyrue. CTonkHOBeHHe Ten. lIpumeHeHue 3aKOHOB
COXPAHEHHUsI SHEPTHH U UMITYJIbCa K YIPYTOMY U HEYIPYroMy yAapy.

Mexanuka tBepaoro tena. llonstue TBEpaOro tena. YIioBble NepeMenieHrue, CKOpoCTh
U YCKOPDEHHE, CBS3b YIJIOBBIX BEIWYMH C JIMHEHHBIMH. MOMEHT CHJIBI, MOMEHT HWHEPLHH.
YpaBHEHHME NUHAMUKH BpALLATEIbHOIO ABUXKEHUSA. MOMEHTBI MHEPLMHU HEKOTOPBIX Teil. llapa
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cui1. MoMeHT umnyibca. 3aKOH COXPAaHEHHs MOMEHTa uMilylibca. OpUeHTAlMsT KOCMUYECKUX
KopaOueir. Pabora mpu BpamaTenbHOM JBIKCHHH. KHHETHUecKas SHEpPrus BpPaIlaloIierocs
TBEPAOTO TEIA.

Konebanuss u BosmHbl. O0mmMe cBefAeHUs O KojieOaHUsAX. ['apMoHMYECKHe KoJieOaHus,
KMHEMAaTHKa U JUHAMHKa KoyebaTenbHoro aBuxeHus. KBasuynpyras cuna. MateMaTHuecKuil u
busznyeckuil MasSTHUKH. OHeprus U UMIylbc ocuuuigropa. CroxeHue KojeOaHUH,
MPOUCXOJSAIIUX BJOJH OJHOM MPSMOM, ¥ B3aUMHO TNEPICHIUKYJISIPHBIX KOJICOAHUH.
3aryxawomue KojebaHus, JorapupMUYECKUil JEKPEeMEeHT 3aTyXaHus. ABTOKOJIEOAHHUS.
BrinyxeHHble KosiebaHus, pe3oHaHc, ero 3HaueHue B TeXHHUKe. PacripocTpanenue konebanuii B
ynpyroi cpene. BoiHoBass mOBEpXHOCTh U BOJHOBOHM (DpoHT, mpuHIMN [ folireHca. YpaBHEHHE
BOJIHBI.

ONEeMEHTbl  TEOpPUM  OTHOCUTEIBHOCTH. (OCHOBaHUA, MNPEANOCBUIKH  TEOPUHU
oTHOCUTENbHOCTH. [IpuHuMN oTHOcuTenbHOCTH ['anunes. VHBapMaHTHOCTH ypaBHEHUU
KJIACCMYECKONH MEXaHUKU OTHOCHUTENbHO MpeoOpazoBanuil ['anunes. Kputnka HBIOTOHOBCKHX
NOHATUI a0CONIOTHOTO JIBUKEHHUS, TNPOCTPaHCTBA M BpemeHHu. lloctymatel OWHIITEHHA.
[IpeoOpazoBanusa Jlopenna. OTHOCUTETBLHOCTh OJHOBPEMEHHOCTU. J[MHUTENhHOCTH COOBITUH U
JUIMHA TeJl B Pa3jIMYHBbIX CHUCTEMax OTCYETa. 3aMe/UIEHHE BPEMEHM U COKpAIllEHUE JJIUHBI —
pealibHble, HO  OTHOCUTENbHbIE A(G(GEKTb; KPUTUKA  HUJCATUCTUYECKUX  TPAKTOBOK
pensaTuBUCTCKUX 3¢ ¢dekToB. CloKeHUE CKOPOCTEH B TEOPUU OTHOCHTEIHHOCTH. CBSI3b MEXIY
MIPOCTPAHCTBOM M BPEMEHEM B TEOPUHU OTHOCUTEIBLHOCTH, MHTEpBaJL. IIpocTpaHcTBO U Bpems Kak
eauHas popma CyliecTBOBaHUS MaTEPUU.

CnoxxeHue CKOpOCTEel B TEOPUU OTHOCUTENBHOCTU. CBSI3b MEX]Y HMPOCTPAHCTBOM M
BpPEMEHEM B TEOPHH OTHOCHTEIBHOCTH, MHTEpBaji. [IpocTpaHCTBO M Bpems Kak equHas Gopma
CyILIECTBOBaHUS MaTEPHUHU.

PenstuBucTckas AMHaMuKa. 3aKOH B3aUMOCBSI3U MacChl M SHEPTUU. DHEPrus MOKOsL.

Pazoen 2. Cmamucmuyeckan puzuka u mepmoounamuka

JluHaMuuecKkue M CTaTHUCTUYECKUE 3aKOHOMEPHOCTH B ¢u3uke. CTaTUCTHUYECKHH U
TEPMOJIMHAMUYECKUN METOBI.

WneanbHplil ra3. DOMNHUpUYECKHE 3aKOHBI WJCATIBHOTO ra3a, YpaBHEHHME COCTOSIHMUS,
npeaesibl HPUMEHUMOCTH. CBS3b MEXAY MUKPO- U1 MAaKPOCKONUYECKUMH ITapaMeTpamu rasa.

OcHoBbl MoJieKyJIsIpHON (u3uku. OCHOBHOE ypaBHEHHME KUHETHMUECKON TEOpPHH Ia30B
(s maBieHwus, Ans TeMieparypbl). CpeaHsist SHeprus MoyieKyd. MoneKylspHO-KHHETHUYECKOe
TOJIKOBaHHE TeMIieparypbl. HenocTkuMOCTh aOCONIOTHOIO HyNS M HEYHHYTOXKAEMOCTh
IBWKeHUs. DIyKTyauuu JaBlieHUs, dYucaa Moyiekysl. CKOpOCTM MOJEeKyd rasza. 3akoH
pacnpeneneHns MoJIeKyJ o CKopocTsM MakcBesuia, ero skcrnepuMeHTanbHas nposepka. ['a3 B
noJie TATOTEHUs, OapomeTrpuyeckas Qopmyna. ATmochepa miaaHer. 3akoH pacmpeneeHus
bonpiiMaHa, ero yHuBepcanbHBIN XapakTep.

Ynpyroe ¥ Heynpyroe CTOJKHOBEHME 4YacTHULl (MOJIEKYyJd), 3HAuYeHHE W3Yy4YEeHUs
cTokHOBeHUH B (usuke. DddextuBHOe cedeHne. CpeaHee YUCIO CTOIKHOBEHUN B €IUHUILY
BPEMEHH U CpeHss JUIMHA CBOOOHOTO Ipobera Monekyn. Bakyym. SIBieHus mepeHoca B rasax:
muddy3us, TEIONPOBOAHOCTh, BHyTpeHHee TpeHue. OOUIHOCTh MOJIEKYIISIPHO-KHHETHYECKOTO
MeXaHHU3Ma SIBJICHUN TiepeHoca, Ko (OUIIMEHTHI IEPeHOca, 3aBUCUMOCTh UX OT TeMIIepPaTyphI.

OcHOBBI TepMOJUHAMHUKHU. TepMOAMHAMHKA KaK TEOPETHUECKass OCHOBA TEIUIOTEXHUKH.
TepMmonuHaMHuueckass CHCTEMa, PABHOBECHOE U HEPABHOBECHOE COCTOSIHUS. BHyTpeHHss
SHEpPrusi CUCTEMbl KaK (YHKIMS COCTOSHHSA. DKBHUBAJIEHTHOCTh TEIUIOTHI M paboTel. Ilepsoe
Havano TepMoauHamMuku. CTerneHu cBOOOABI MOJIEKYJI. BHYTpeHHss1 SHEprus MaeaabHOro rasa.
Pabora, coBepimiaemas razom npu u3MeHeHuu oObéMa. Kiaccuyeckas Teopus TEMIIOEMKOCTH
UJIeabHOTO Ta3a, KBaHTOBBIE 3(PdekTsl. M3omporeccs ¢ razamu. AauabdaTudeckuil mporecc.
OOpatumble ¥ HeoOpaTHUMble MpoOLEcChl. TepMOAMHAMHUYECKass BEPOSTHOCTh COCTOSHUS
cucTteMbl. OHTponusi. Bropoe Havamo TEpMOJAMHAMHUKA M €ro CTAaTUCTUYECKHH CMBICIL.
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M3MeHeHne SHTPOIMU CHUCTEMBl NIpU pas3inyHbIX Hpoueccax. Kpyroseie mnpoueccel, KII/]
terioBod MamuHbl. [lytu mnoBeimenus KIIJ[ TenmoBbix mamuH. ['paHuibl mIpUMEHUMOCTH
BTOPOI0  Hadajga TEPMOJMHAMMKM W  «T€OpUsA»  TEIUIOBOM  cMepTd  BceneHHOM.
HeyHn4To)aeMOCTh JBMKEHHUS M KPUTHUKA «TE€OpPUM» TEIJIOBOM cmepTH. Tperbe Hauano
TEPMOJUHAMUKHU.

PeanbHble rasel, Kuakocth U TBepable Tena. OTKIOHEHHWE CBOWMCTB Tra30oB OT
UJCAIBHOCTU. MEXMOJIEKYJISIpHbIE B3aWMOJAEUCTBUSI, 3HEPIUsl B3aUMOACUCTBUS MOJIEKYIL
VpaBuenue Ban-nep-Baansca u ero anamus. M3orepmbl Ban-nep-Baanbca, kpuTuueckoe
COCTOSIHME  BellecTBa. BHYTpeHHssT dSHeprus peanbHoro rasa. CKMKeHUE  Ta30B.
Kpucrannnueckue u amopdHble Tena, UX OTau4Ke. TUIBI KPUCTAIUIMUYECKUX PELIETOK. TerioBoe
JBIDKEHUE B pealIbHBIX KpHucTaiax. JledekTsl B KpucTtamiax. TemnoBoe pacmmpeHue TBEpAbIX
ten. TemnmoemMkocTh TBepabIX Tel, 3aKoH tononra u IItu. Ilonstue o ¢pononax. TemnoeMKocTb
KPUCTAJIJIOB IIPYU HU3KUX M BBICOKMX TeMmIieparypax. IlnaBnenue TBepapix ten. Mexannueckue
CBOICTBa TBEpIBIX Tel, YINpyrue u Miuactuueckue nedopmaunuu, 3akoH ['yka. IIpounocTts
TBepAbIX Tel, omnblT Hodde.XapakTepucTuKa >XUAKOTO COCTOSHHS, CTPYKTypa KHIKOCTH,
OmxHUil mopanok. TeruioBoe ABwkeHue B KuakocTH. Juddysus B xumkoctu. BsaskocTb
xuakocTd, 3akoH Ctokca. CTeknoBaHue W Kpucramauzauus kuakoctd. [lonmumepsl. Kunkue
kpuctauibl. [loBepxHocTHOE HaTsbkeHne. HayuyHoe M mpakThyeckoe 3Ha4eHHE MOBEPXHOCTHBIX
ABJICHUM, WX YHHUBEpPCAIbHOCTh. JlaBieHME NOJ MCKPUBIEHHOW IOBEPXHOCTBIO >KUIKOCTH.
SIBnenue kanmwsipHoCcTH. VcniapeHre u KUIEHUE KUJIKOCTEH.

Pa3zoen 3.2nexmpuuecmeo u maznemusm

[Ipupona sieKTpOMarHeTu3Ma, YHHBEPCAIBHOCTb JJIEKTpUYECKUX cuil. J[Ba Buna
AIIEKTPUYECKOT0 3apsja. OJEKTpu3auus TpeHueM. JIMCKpPEeTHOCTh 3JEKTPUYECKOro 3apsija,
3JeMeHTapHble yacTulpl. «HencuepnaeMocTh 3J€KTpOHA M BEIMYMHA HAUMEHBLIETO 3apslia B
CBETE «KBAPKOBOM rumnote3bpl». CTpyKTypa «3JE€MEHTapHBIX» YacTHLl, BOJHOBBIE CBOMCTBA
MHUKPOYACTHI. 3aKOH COXpPaHEHHUs IEKTPHUUECKOTro 3apsaa. YueHue 00 JIeKTpoMarHeTu3mMe Kak
TEOpEeTUYECKasi OCHOBA JIEKTPOTEXHUKH.

OnexrpocraThka. BzanMoznelicTBHe IEKTPUYECKUX 3aps10B B BakyyMe. 3akoH Kyiona.
Cucremsl enunul. biauskozaeicTBue. DneKTpUUecKkoe Mojie KaKk caMOCTOATEIbHasi 00BbEKTUBHAS
¢usnueckas peanbHOcTh. HampsokéHHocTs moisis. IloTtok BekTopa Hampsbk€éHHOCTH. Teopema
['aycca u e€ mpuioxKeHHs K BBIYUCICHUIO HAnpsKEHHOCTH mosield. PaboTa B aneKkTpuyeckoM
nosie. ITorennnan. IloTeHnan TO4EYHOro 3apsiia U CUCTEMBI 3apsiioB. DKBUIIOTCHIIMAIbHBIC
noBepxHocTU. CBsA3b MEXIy HaANpsOKEHHOCTbIO M moTeHuuanoMm. Llupkynsuus BekTopa
HaANPsUKEHHOCTH, IOTEHIUAIBHBIN XapaKTeP AIEKTPOCTATUYECKOTO MOJIA.

[IpoBOAHMKY B 37EKTPUUYECKOM I0JIE€. DNEKTPOEMKOCTh MPOBOJHUKOB. KoHIeHCaTOPBI,
CHOCOOBl MX COEIMHEHHs. OHEprusi 3apsHKEHHOrO IMPOBOJHMKA, CHUCTEMbI HEMOIBMIKHBIX
TOYEYHBIX 3apsiI0B. DHEPrusl KOHAeHcaTopa. [II0THOCT 3HEPrun ANEKTPOCTATUYECKOTO TOJISL.

JuvdnexTpuku. JuUmosp B 2JIEKTpUYECKOM Iosie. Buael mossgpusanuu AUDIEKTPUKOB
(97eKTpOHHAsi, MOHHOTO CMelleHus, AunoibHas). [lomspuzyemMocTs aTOMOB W MOJIEKYI.
AHN30TpOIUSL MOJIAPU3YEMOCTU. OJEKTPUYECKOE II0JI€ B JAMIJIEKTpUKE. JlManekTpuueckas
MPOHUIIAEMOCTh, €€ 3aBUCUMOCTh OT TEMIEPATyphl. DIEKTPOCTaTHUECKast MHTYKLUS.

[TocrosanHpIl  dnekTpuueckuid  TOK. [IpOBOJHMKM M H30JATOpPBL. Y CIIOBUS
CyILIECTBOBAHUS TOKA. DIIEKTPUUECKHUH TOK, €T0 XapaKTEPUCTUKHU. 3aK0H OMa JJIsl ydacTKa LeTH.
Huddepenumansuas popma 3akona Oma. Croponnue cuibl. DJ{C raqpBaHHUECKOTO IJIEMEHTA.
3akon Oma a5 ydacTKa LIeTH C rajdbBaHUYECKUM 3JieMeHTOM. Pa3BeTBi€HHbBIE 1lenu, mpaBuiia
Kupxroda. Pabota u momrHocts Toka. 3akoH J[xoyns-Jlenna B nuddepenmansaoit popme.

MaruautHoe moisie. [lpupoga mMarHuTHOrO moJig. BekTop MarHUTHOM WHIYKIIHH.
MarnuthHbii notok. 3akoH buo-Caapa-Jlamaca u npumepsl pacyéTta MarHMTHOTO TOJISI TOKA
(MarHuTHOE MOJ€ MPSIMOTO TOKa, KPYroBOrO TOKa). MarHuTHoe mojie JBHXKYIIETOCs 3apsja.
Cuna Awmnepa. B3aumopeilictBue mnapaiienbHbIX TOKOB. Cucrema eauHUL. MarHeTtusm Kak
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pensTUBUCTCKUN >Pdext. Llupkynsanus BeKTopa MarHUTHOM WMHAYKUIUHU, HE MOTCHIMATbHBIA
XapakTep MArHUTHOIO IIOJIA, COMOCTABJICHHE HJIEKTPOCTATUYECKOTO M MAarHUTHOTO MOJEH.
Conenouz. KoHTyp ¢ TOKOM B MarHUTHOM I10JI€, MArHUTHBII MOMEHT. DHEPIUs BUTKA C TOKOM
BO BHEIIHEM MarHuTHOM moJje. PaboTta mo mepeMernieHuio mpoBOAHUKA C TOKOM B MAarHUTHOM
nosie. Cuna Jlopenua. JIBukeHue 3apspKEHHBIX YacTUIL B 3JIEKTPUUECKOM UM MarHUTHOM IOJISIX.
Ornpenenenne yaenbHOroO 3apsAja 3JEKTpOHAa M HMOHOB. Macc-CeKTpoMeTpus. Y CKOpUTENIN
3apsKEHHBIX 4yacTull. OIMCaHWE MArHUTHOIO IOJIs B MarHeTukax. BekTop HaMarHu4YeHus.
MarnuTtHass BOCHPUMMYMBOCTh M MarHUTHAs NPOHUIAEMOCTb. HampsEHHOCTh MAarHUTHOIO
noJjii. MarHuTHble CBOMCTBA 3JIEKTPOHA, AaTOMOB M MOJEKYJ; OpOWUTalIbHbIE U CIIMHOBBIC
MOMeHThI. KBaHTOBaHME MEXaHMYECKOIO MU MAarHUTHOIO MOMEHTOB aTOMOB, omnbIT llltepHa u
I'epnaxa. Jlnamarnerusm. [lapamaruernsm. Marauthsiii pezoHanc. @eppoMarHeTusM, JOMEHHas
CTpYKTypa (heppOMarHeTUKOB U CIIMHOBAs mpupoja dheppomMarerusma, ructepesuc. OeppuThl.
[TosryueHne MarHUTHBIX noJeil. CBEpXCUIIbHbBIE MOJIS.

DNeKTpuYecKre TOKM B METallax, XKUAKOCTAX W rasze. [Ipupona Hocutenen 3apsaoB B
Merauiax. Kilaccuueckas 3jieKTpoHHas Teopusi MeramuioB. 3akoHbl Owma, JIxoyns-Jlenia,
Bunemana-®paHua ¢ TOUKM 3peHHs 3JIEKTPOHHON Teopuu MmeTamioB. Hegoctatku u mpenensl
IIPUMEHUMOCTH KJIACCUYECKOM SJIEKTPOHHOM TEOpUM MeTauloB. KBaHTOBAs TEOpHUS METAJLIOB.
Oyukuus pacnpeaenenus depmu-/lupaka, KOpPEeHHOE OTJIMYME KBAHTOBOW CTATUCTUKH OT
KJIACCUYECKOM,  MpeAenbHbI  mepexox  Mexay  HuMU.  OOBEKTHBHBIM  XapakTep
KBaHTOBOCTATUCTHUYECKUX 3aKOHOMEPHOCTEW. 30HHAsI TEOPUs TBEPABIX TeJ, JEJIE€HUE TBEPABIX
TE€1 Ha MeTaUlbl, JUDJIEKTPUKH, MOJIYIPOBOJHUKU. OIJIEKTPONPOBOJHOCTh METAJLIOB,
3aBUCUMOCTh 3JIEKTPOIIPOBOJHOCTU OT TeMIIEpaTypbl. DJIEKTpUUYECKUid TOK B raze. [lpomeccsl
MOHM3AIMKN U PEKOMOMHAIMU. DJIEKTPOIPOBOIHOCTh CI1a00MOHMU3UPOBaHHBIX razoB. IloHsaTue o
I1asMe. OJIEKTPONPOBOJHOCTD IUIA3Mbl. JIEKTPUYECKUH TOK B KMIKOCTH. OJIEKTPOJIU3.
XUMUYECKUE  HUCTOYHUMKM  TOKa. [IpuHIMI ~ AEHCTBUA  aKKyMYJATOpa. SBnenune
CBEpXIIpoBOAUMOCTH. TepmMoauHamMHKa CBEPXIPOBOAHMKOB. KylepoBckoe cnapuBaHHME Kak
HEO0OXOUMOE YCJIOBHE CBEpPXNPOBOAUMOCTH. KylOHOBCKOE OTTalKMBaHue U (POHOHHOE
IpUTSDKEHUE.  BplcokoTeMIiepaTypHas — CBEPXIPOBOJUMOCTb.  JJEKTPUYECKUH  TOK B
nosynpoBogHukax. llomynmpoBognuku. CoOCTBEHHass MPOBOAMMOCTh  MOJYIPOBOJHUKOB.
[IpumecHass nTpPOBOAMMOCTH  TMOJYIPOBOAHMKOB, [JOHOPHBIE M  aKIENTOPHBIE YPOBHHU.
3aBUCHUMOCTh ~ CONPOTHBJICHHUS  MOJYNPOBOAHMUKOB  OT  TemmepaTypel.  TepMHUCTOpBHI.
DOTONPOBOAUMOCTb.

Pa6ora Beixona. TepmoanekTpoHHas sMuccus, e€ npuMeHeHus. 3akoH borycnasckoro-
Jlenrmiopa, ¢opmyna Puyapacona. Bropuunas snekTpoHHast sMuccus. KoHTakTHas pa3HOCTb
noteHuuanoB. KOHTakT IByX NOJYNPOBOJHUKOB (p-N — mepexon). Punyeckue NPUHIUIBI
paboThl MOITYNPOBOJHUKOBBIX MPHUOOPOB, OCHOBAHHBIX Ha p-N — mepexone. DpdekT 3eedeka,
Tepmonapsl, 3pdex Ilenprhe.

ONeKTpOMarHuTHas WHAYKLUUA. OJIEKTPOMarHUTHOE II0JI€, 3JEKTPOMAarHUTHbIE
BOJHBL. SIBI€HME SJIEKTPOMArHUTHOM HHIYKIHMH. OJEKTPOJBIKYIIAs Cuila WHIYKIUU.
ONEKTPOHHBIM MeXaHu3M BO3HUKHOBeHUs OJIC uHAykuuu. SBneHWs CaMOMHIYKIUU U
B3aUMHON MHAYKUMU. MHIYKTUBHOCTH cosieHouga. Toku Dyko. DHEpruss MarHUTHOTO MOJIS.
BuxpeBoe anexktpuueckoe mnose. Tok cMemieHus. OJIEKTPOMAarHUTHOE IIOJIe. Y paBHEHHUS
Makcgenia B UHTerpasibHOU U Aud pepeHnnansaoit hopmax.

CBoOosHbIe KoseOaHUs B KoJeOaTeNbHOM KOHType Oe3 aKTUBHOI'O CONpPOTHBIICHHS.
CBoOonHble 3aTyxaromue KoseOaHus. BpiHyxkaeHHble konebanus. [lepeMeHHbI TOK, ero
MOJIy4YeHUE W XapakTepucTuku. llosiHOe CcOmpoTHBIIEHHE ILENU, COAEpXKalle EMKOCTb U
WHIYKTUBHOCTb. OJIEKTPOMAarHUTHBIE BOJIHBI, YPAaBHEHUE BOJHBL. OKCIEPUMEHTAIBHOE
UCCJIEIOBAHUE DJIEKTPOMATHUTHBIX BOJH. OHEPIUs W MMIIYJbC 3JIEKTPOMAarHUTHOIO IOJIS.
Bexrop [lolinTrnra. M3nmydyenune aumnons. [lkana 31eKTpOMarHUTHBIX BOJIH.

Pazoen 4. Onmuka u amomnasn uszuka



OneMeHTHl TeoMeTpuueckoil onTuku. Onruka Kak YydyeHue o0 U3Iy4YeHHH U
pacnpoCTpaHEHUH CBETA U €r0 B3aMMOJIEHCTBUH ¢ BemecTBOM. [Ipupoaa ceera, KOpmycKyssipHast
Y BOJIHOBAsl TEOPUU CBETA, «IBOMCTBEHHOCTH»IPUPOIBI CBETA. DBOJIIOLMS B3IJISII0B HA IPUPOLY
cBera. OCHOBHBIE 3aKOHBI FeOMeTpruYecKor onTUKHU. [IpuHiun @epma.

BonroBas ontuka. CeroBast BoiHa. MHTepdepennus ceera. KorepentHocTh. CiocoObt
HabmoieHust uHTepdepeHIu ceera. MiHTepdepeHiys cBera mpu OTpaKEHUH OT TOHKUX TUIEHOK,
MOJIOCHl PABHOM TOJIIMHBI, paBHOro HakiioHa. Konpua Herorona. IlpocBeTnenue onTukw.
Nurtepdepomerprl. Judpakmnus ceera. 3oHb1 Openens. Judpakiuus OT KPyrjioro OTBEpPCTHS, OT
onnoit memu. Jludpakumonnas pemérka, e€ npuMeHeHue. Paspemiaromas CrocoOHOCTh
ontuyeckux npubdopos. ['onorpadus, nepcrexkTuBbl npumeHeHus (cemuHap). Ilomspuzanus
cBeta. [lonepeyHoCTh CBETOBBIX BOJIH. Buibl nosspuzanuu. AHanu3 MOJISPU30BAaHHOIO CBETA.
3akon Mamoca. Ilonmgpuszanusi cBeta TMpU OTPAKEHUM U MpPEJOMIICHUHU. J[BoitHOe
JdydyenpenaomiaeHue B Kpucrawiax. [losnspusyromue npu3Mbl, MOJSPOUIBl U UX INPUMEHEHHUE.
HckyccTBeHHasi aHU30TPOINHUS; aHAIM3 YHOPYrux HampsbkeHud, sgdext Keppa. Bpamenue
IUIOCKOCTH nossipusauuu. Jucnepcust ceera. CriocoObl HaOIIOIEHUs AUCTIEpCUH cBeTa. Teopus
nucrniepcuu cgera. HopmanbeHas u aHomanbHas qucnepcus. [lormomenne cBera, 3akoH byrepa.
CrexTpbl NOIVIOIIEHUS, MOJIEKYJISIPHBIM CleKTpaibHbld aHanu3. PaccesHue cera. @opmyna
Panes. Paccesnue cBera B atmocdepe. Dddext BaBunosa-Uepenkona.

PentrenoBckue nydn, TopMo3HOE u3inydeHHE. Judpakius peHTTEeHOBCKUX JTydeH.
®opmyna bperros-Bynnbda. [lornomenne peHTTeHOBCKUX JTY4eid.

KBanroBas onrtuka. TemnoBoe uzinydenue. JlydencnyckartenbHas U NOrJoLiaTeNbHas
cnocobnoctu. 3akoH Kupxroda. Ab6comotHo ué€pHoe Teno. 3akoH Credana-bonbimana u
cmemnienuss  Buua.  Pacrmipenenenue  3HepruMd B CHEKTpe  aOCOJNIOTHO  YEPHOTO
Tena.»YneTpaduoneroBas karactpoda». Ksantoas rumore3a u Qopmyna I[lmanka. Css3b
mMexay ¢opmynon Ilmanka m 3akoHamu Credana-bompimana m Buna. I'mmore3a KBaHTOB
SHEPIUU — Havajio HOBOHM 3pbl B pa3BUTHUU ¢u3uKku. Ontudeckas nmupoMeTpus (Jlaboparopusi).
®oroanexkTpuueckuit 3¢ ekt u cnocodsl ero HadbmoaeHus. Oneithl ['epua, Ctonerosa, Modde.
OcHoBHBIE 3aKOHBI (hoTOr(deKTa, ypaBHeHHE DifHIITeHA. DOTOAIEMEHTHI, (HOTOYMHOXKUTETN
U ux npuMeHeHne. OOOCHOBaHME TUIIOTE3bl CBETOBBIX KBAHTOB B SIBICHUAX (HOTOA(h(DEKTa, ONBIT
bore. KopoTkoBOJIIHOBas rpaHuIla TOPMO3HOTO PEHTIEHOBCKOrO cnekTpa. @OTOHbI, UX dHEPrus,
Mmacca u umnynsc. Ipdexr Komnrona. [lasnenue cBeta, onblThl Jlebenera. KopryckynspHo-
BOJIHOBOI1 JlyalIu3M CBETa, COOTHOLIEHHE MEX1Y BOJIHOBOW U KOPIYCKYJISIPHOM KapTUHOM.

DOneMeHThl KBAaHTOBOM MexaHWKU. ['mnoresa ne bpoiinsa. Judpakuus s1eKTpoHOB.
Hudpakuus HelTpoHOB. MuKpodacTHlia B JByXuieaeBoM uHTephepomerpe. COOTHOLIEHUS
HeomnpeaenéHHocTel. BonHoBass (yHKkuMs, €€ BEpOSTHOCTHAs MHTEpHpeTanus. YpaBHEHUE
[Ipénunrepa, ero npuMeHenue. [IpuHIMN COOTBETCTBHS.

Teopust atoma Bonopoaa no bopy. Mozaens atoma Tomcona. OnbiTel Peszepdopaa no
paccessHUIO anb(da yacTull. SnepHas Mozenb aTroMa, €€ TPYAHOCTH. 3aKOHOMEPHOCTH B aTOMHBIX
CIIEKTpax, crekTpaibHble TepMbl. [locTymatel bopa. OnsiTr ®panka u ['epua. boposckas teopust
aTomMa BOJOPOJa M BOAOPOAONOJOOHBIX HOHOB, €€ HeAOoCTaTKu. KBaHTOBbIE YHMCIA.
MHOrO21€eKTpOHHBIE AaTOMBl W NEPUOJUYECKHMH 3aKOoH MennaeneeBa. XapaKTEepUCTUUYECKUE
CIEKTPBI PEHTIE€HOBCKUX JIy4el, 3akoH Mo3u.

CrioHTaHHOE ¥ UHYLIMPOBAaHHOE U3Ty4YE€HUE aTOMOB, KBAHTOBBIE T€HEPATOPHI (J1a3ephbl),
UX MWCIOJIb30BaHUE, IEPCHEKTUBBI NpHUMeHeHus (cemuHap).HenuneiiHas onrtuka. OHeprus
MOJIEKYJI, MOJIEKYJIsIpHbIE crieKTpbl. KoMOMHaIMOHHOE paccessHue CBeTa.

OneMeHTs! GU3MKN aTOMHOTO siipa. CocTaB M XapaKTEPUCTHKH aTOMHOTO sijipa. Jledekr
Macchl, SHEPIUs CBA3M siapa. SnepHble cuiibl. BUpTyanbHble TPOLECCHl U YaCTHUIIbI, KaXyIIeecs
HapyIlIEHWE 3aKOHA COXPAHEHUs PHEPIMM B BUPTYaJlbHBIX IMpoleccax. PaqnoakTUBHOCTh, 3aKOH
paanoakTUBHOTO pacmama. Anbda-pacman, TyHHeNIbHbIH d¢dekr. bera-pacman, ero
pazHoBuaHOCTH. HelitpuHo. BsaumopeiicTBue ramma-mydell C  BemeCTBOM. DddekT
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Méccbayspa. SnepHble peakuuu. Jlenenue sjep, UEMHAs peakius. SepHbIE PeaKTOpBI.
[IpoGneMa HMCTOYHUKOB SHEPrUU. TepMOsIEpHBIC pPEaKIUU. YTPABIAEMBIH TEPMOSICPHBIN
CHHTE3, pa3paboTKa METOJIOB €ro OCYIIECTBICHHS. JIeMEHTapHbIC YACTHIIbI.

4.2 Pa3nebl AMCUUIIMHLI M BUX 3aHATHH
Ne HaumenoBanue pa3nenoB yueOHOH Jlekuu | Ilpakr. Jlabopn. | CPC KonTpons | Beero
ILIL. JMCUUIIIMHBI 3aHATHS | 3aHATHS
1 @dusndeckre OCHOBBI MEXAHUKH. 34 17 17 32 8 108
Craructiueckas pu3uKa u
TEpMOIMHAMUKA
2 DJIEKTPUIECTBO M MAaTHETU3M 28 14 14 12 4 72
3 Omnrtrka 1 aToMHas QU3NKa 17 17 17 39 18 108
Bceero 79 48 48 83 30 288
5 Marpuna ¢popMUpPOBaHUS KOMIIETEHUM MO TUCIUIJIMHE
ObmienpodeccroHaTbHBIE
OO011ee KOJINYECTBO
Ne Pa3zmeisl, TEMBI TUCLIMIUTHHBL KOMIETCHIIUH N
OIK-1 "
1 Om3HYeCKrue OCHOBBI MEXAHHUKH. + 1
CratucTryeckas GpU3UKa ¥ TSPMOIMHAMUKA
2 DIEKTPUIECTBO U MATHETH3M + 1
3 OnTrka U aToMHas pU3NKa + 1
6 Oopa3oBaTe/ibHbIE TEXHOJIOTUH
O0beM aynuTOpHBIX 3aHATUNA Bcero - 175 wdacoB, B T.4. nekmuu 83 Yacos,

naboparopueie padotel 50 wac, mpakTuueckue 3ansaTus 50 gac.
40 4gacoB (22%) — 3aHSATHS B HMHTEPAKTUBHBIX (OpMax OT 00beMa ayIMTOPHBIX

3aHATHIA.
Cemectp | Bunpzanstust | Hcmonp3yeMble HHTEpaKTHBHEIE 00pa30BaTeIbHBIC TEXHOJIOTHH U TEMa Kom-Bo
(J1, JI3, T13) 3aHITHS 4acoB
1 JI [Tpo6nemHas eknus mo Teme «MexaHHuKa BpaaTeaIbHOTO TBHKCHUS. 2
1 JI [IpobnemHast TeKknus 1Mo TeMe « IJIEeMEHTHl MEXaHUKH KUIKOCTEH. 2
1 113 TecToBast mpoBepka 3HaHUU 110 TeMe «MexaHuKa MaTepHallbHOM TOUKHY. 2
1 113 TecroBas npoBepka 3HaHUN N0 TeMe «MexaHHKa BpalaTeJIbHOro 2
JIBHDKSHUSI.
1 JI3 Bupryansnas mabopaTopHas pabota 1o Teme «JIBHKEHHE B MMOJIE CHITBI 2
TSDKECTHY
1 JI3 Bupryansnas mabopatopHast paboTa 1mo TeMe «3aKoH COXpaHeHUs 2
SHEPTUH U UMITYIIbCA»
1 JI3 BupryansHas mabopaTopHas padoTta 1o teme «/IBmxeHue KUAKOCTHA U 2
ra3a»
1 JI3 Bupryansnas mabopatopHas pabota mo reme «CTaTukay 2
2 JI [TpobnemHuas exnus mo Teme « 3akoH MaxkcBelIa i pacipeaeIeHus 2
MOJIEKYJI TI0 CKOPOCTSIM M SHEPTHSIM TETJIOBOTO JIBHKSHUS
2 JI ITpobnemHuas jgexius o Teme «PeaabHbBIN Ta3y. 2
2 JI [Tpobnemnuas nexnus mo reme «BTopoe Havamo TepMOANHAMHKH. 2
OHTponHL.»
2 113 TecToBast mpoBepka 3HaAHUH 10 TeMe «MoJIeKyIspHast HU3MKaY). 2
2 113 TectoBas nmpoBepka 3HaHUH M0 TeMe «OCHOBBI TEPMOAMHAMHUKI 2
2 JI3 Bupryansnas maboparopHas pabota mo teme «Termiora. BHyrpennss 2
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sHeprust. Pabora.»
2 JI3 BupryansHas naboparopHas paboTa 1o teme «TemioBoii 1BUrarensy 2
2 JI3 BupryansHas nabopaTtopHas paboTa no teme «Vcnapenue. 2
Konnencanus. PeanbHblil ra3»
3 JI [Ipobnemnas nexnus mo tTeme «IIpumenenne Teopemsl ['aycca k pacuery 2
HEKOTOPBIX IEKTPOCTATHYECKHUX MOJIEH B BAKYyMeE»
3 JI [TpobnemHuas Jreknus 1mo TeMe «IJIeKTPOMArHUTHAS WHAYKITHS. 2
3 113 TecToBas nmpoBepKa 3HaHUH M0 TeMe «DIEKTPHIECCTBO 2
3 113 TectoBas nmpoBepka 3HaHM M0 TeMe «MarHeTH3M» 2
3 JI [Ipobnemuas neknus o TeMe «PaarmoakTHBHOCTEY. 2
3 JI Jlexnms-BU3yaIu3aIys 1Mo TeMe «Y CTPOMCTBO W MPUHITHIT PAOOTHI 2
nazepay.
2 J13 Bupryansnas nabopatopras pabota mo teme «Poro3apderr. dpdpext 2
Komnronay.
3 J13 Buptyansnas nabopaTtopras pabota mo teme «3mydeHne atoma 2
BOJIOPOAAY.
3 JI3 Buptyansnas nabopaTtopHas paboTa 1o Teme «PaInoakTHBHBINA pacmany. 2
HWroro: 40

7  Y4eOHO-MeToaHYECKOE oOecrieueHUe CaMOCTOsITeIbHOIH PadoThl cTy1eHTOB. O1eHOYHbIe
CpeAcTBa /JIsl TeKYIIEro KOHTPOJIS YCHeBAeMOCTH, NMPOMEKYTOUHOI aTTecTalMU IO
HTOraM OCBOEHHS A CIUILINHBI

7.1 Buabl caMoCTOsITE/IbHOI Pa00Thl, NOPSAI0K UX BHINOJHEHUSI H KOHTPOJIS

Ne Pasnex (Tema) Buanr CPC Hopsanok Boinoanenuss CPC Meron kourpos
n/n AUCHUILINHBI
1 dusnueckue IToaroroska x JIP, Pa6ota c JIEKIIUOHHBIM | Y CTHBIN omnpoc,
OCHOBBI paboTta Hax MaTepHajioM,  OCHOBHOW W | MACBMEHHBIN OTYeT,
MEXaHUKH. HWHIWBUAIYaIbHBIM JIOTIOTHUTEIBHON JHUTEpaTypol, | TECTHPOBAHUE, pereHne
CraTtuctudeckas 3a[JaHUEeM, ITOTOTOBKA | HHTEPHET-PECYPCaMH, 3amadq WHIUBUAYAIEHOTO
¢uznka u pedepaTos. MOJTrOTOBKa oT4eTa 1mo JIP 3amaHusg, OOCYXJIECHHE TeM
TEepPMOJNHAMUKA pedepaToB.
2 OnextpuuectBo 1 | [loaroroska k JIP, Pabora c JIEKIIMOHHBIM | Y CTHBIN orpoc,
MarHETH3M paboTta Hax MaTepHalioM,  OCHOBHOW W | MACBMEHHBIN OTYeT,
WHIUBUYATbHBIM JIOTIOJTHUTENIFHOW JINTEPAaTypoOH, | TECTUPOBAHHE, pelnieHue
3a/laHuEM, MHTEPHET-pecypcamu, 3a1a4 MHANBUIYAIBHOTO
IIOATOTOBKA HOAroTOBKa oTuera 1o JIP 3aMaHusd, OOCYX/IEHHE TeM
pedepaTos. pedepaToB.
3 OnTuka u IToaroroska x JIP, Pabota c JIEKIIUOHHBIM | Y CTHBIN onpoc,
aToMHas (puznka paboTta Hax MaTepHajoM, OCHOBHOH M | MUCBMEHHBIN OTYerT,
UHIUBUYATbHBIM JIOTIOJTHUTETIFHOW JINTEPAaTypoOH, | TECTUPOBAHHE, pelnieHue
3aJlaHHEM, HHTEPHET-PECypCaMH, 3amadq WHIUBUAYAIEHOTO
ITOJITOTOBKA MOJTrOTOBKa oT4eTa 1mo JIP 3amaHus, OOCYXJIECHHE TeM
pedepaTos. pedepatoB.
5 Hroroserit IoxrotoBka k 3auery | Pabora c JIEKIIMOHHBIM
KOHTPOJIb U 9K3aMEHY MaTepuajoM, OCHOBHOM  u | 3ader
JIOTIONTHUTENBbHON nuTepaTypol, | Dk3aMeH
WHTEPHET-pecypcaMu

7.2 KoHTpOJIbHBIE BONIPOCHI JIsl CAMONIPOBEPKH
IIpumMepsl TEeCTOBBIX 3aJaHUN

N3YUYEHUE 3AKOHOB COYJJAPEHUA TEJI.
Bapuanr 1

1.

0) MexaHHuecKas SHEPTrus Tell He MEePEXOANT B JpyTue

BUJbI SHCPI'UH,

Kaxoit ynap Ten Ha3piBaeTcst abCONMIOTHO HEYNIpyrum? Y aap, mpu KOTOPOM:
a) MPOUCXOIUT ympyras nedopmanus Ten,
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B) KHHCTHUYCCKAA SHCPTHUA TCJI IOJHOCTBIO WM YaCTUYHO IMPEBPAINaCcTCd BO BHYTPCHHIOIO
SHEPTHIO.
2. Kakue 3aKk0HBI BBITIOTHSIOTCS TIPU a0COTIOTHO HEYIIPYroM yaape?
a)3aKOH COXPaHCHHS UMITYJIbCA,
0)3aKOH COXpaHEHUS SHEPTHH,
B)3aKOHBI HpIOTOHA.

3. Kakue ckopocTu UMEIOT Tela ociie adCOMOTHO YIIPYroro yaapa?
a) KaK | JI0 yJapa, 0) pasHsle, B) OJIMHAKOBEIC.
4. Kakas BennumHa Ha3bIBa€TCS UMITYJIBCOM Tena?

a) MPOU3BEICHNE MACChI TeJIa HAa CKOPOCTh, 0) MPOU3BECHUE CUJIbI HA PAJUYC,
B) IPOM3BEICHUE MACCHI HA YCKOPEHUE CBOOOIHOTO MaIeHUS.

5. Kak n3MeHsATCS KHHeTH4ecKasi SHEPTUs TeJ IPU a0CONIIOTHO HEYIIPYroM ynape?
a) HEe U3MEHseTCH, 0) BO3pacTaer, B) YMEHBIIAETCS.
6. Ha 4ro pacxomyercsi KHHETHYECKasi SHEPTHs TeJ P a0COIIOTHO HEYNPYroM yaape?

a) ocTa€rcs MOCTOSHHOM JIJIsl KaXKJ10TO TeJa,
0) NOJTHOCTBIO UM YACTUYHO MEPEXOIUT BO BHYTPEHHIOIO SHEPTHUIO TET,
B) CyMMapHasi KHHETHYECKasl SHEPTUsl TeJl OCTAETCS OCTOSIHHOM.
7. Kakoit ynap Ha3biBaeTcs aOCOIOTHO yIpyrum?
a) 1ocJie KOTOPOro Teja IBUKYTCS ¢ OJJMHAKOBOI CKOPOCTHIO,
0) Ipu KOTOPOM MEXaHWYeCKas YHEPIUs Tell He NEePEXOUT B APYrue BUIbl SHEPTUH,
B) IIpY KOTOPOM HE BBINOJIHIETCS 3aKOH COXPAaHEHUS UMITYJIbCA.
8. Kak u3meHsiercsi CKOpOCTh Tejla Ipy abCOIOTHO YIIPYIOM YAape O  HENOABHKHYIO CTEHKY?
a) BEJIMYMHA CKOPOCTU HE U3MEHUTCS, a HalpaBJICHUE U3MEHUTCS,
0) CKOpOCTh BO3pACTET,
B) CKOPOCTb OyJI€T paBHA HYJIIO.

OINPEAEJIEHUE KOSODOUIHMEHTA TIOBEPXHOCTHOI'O HATAXXEHUA METOJOM
OTPBIBA KOJIBLIA.

Bapuanr 2.

1. Kak 3aBucuT cpeanee Bpems "ocelioro" CyllecTBOBAHUS MOJIEKYJN (BpeMs peslakcallii) OT
temneparypbl? C MOBBIIIEHHEM TEMIIEPATyphl 3TO BpeMS:

a) He U3MEHsAeTCs, 0) MEIJICHHO pacTET, B) Upe3BBIYAHO YMEHBIIIAETCS.

2. B yém npuynHa nosiBJIeHMs TOBEPXHOCTHOTO HATSKEHUS?

a) oOpasyeTcs IJIEHKA, OTPaHUYMBAIOLIAs KHUJIKOCTh CHApYKH,

0) wu3-3a HAJIWYMS TIOBEPXHOCTHOW SHEPruu KHUJIKOCTh OOHAapyXKHBAaeT CTPEMJIEHHE K
COKPALIEHHUIO,

B) TaK KakK pacCTOSHUE MEXIy MOJIEKYJaMH B IOBEPXHOCTHOM CJIO€ MEHbINE, YeM BHYTpPU
KHUJKOCTH.

3. Cuita MOBEpXHOCTHOI'O HATSKEHUSI HAPABIICHA:

a) IO KacaTeJIbHOM K IIOBEPXHOCTH XUAKOCTH, NMEPHEHIUKYISIPHO K Y4YacTKy KOHTypa, Ha
KOTOpPBIN OHA AEHCTBYET,

0) Mo KacaTeidbHOH K IMOBEPXHOCTH, MOJA YyriIoM 45° K y4acTKy KOHTypa, Ha KOTOpBIH OHa
JIEHCTBYET,

B) noJ yriioM 90° K MOBEPXHOCTH KHUAKOCTH.

4. KoahpuuneHT noBepXHOCTHOTO HATSYKEHUS UNCICHHO PaBEH:

a) cwie, JACHUCTBYIOLIEH Ha €IMHUIly JJIWHBl KOHTypa, OrPaHMUYMBAIOLIErO IOBEPXHOCTh
KHUJIKOCTH,

0) cuie, ecTBYIOIEH HA BCIO JJIMHY KOHTYpa, OTPaHUYHBAIOIIETO

MOBEPXHOCTh KHUIKOCTH,

B) CBOOOJIHOM 3HEPTUU TOBEPXHOCTHOTO CIIOSI KUAKOCTH.
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5. KoaddurmeHT moBepXHOCTHOTO HATSHKCHUS KUJAKOCTH 3aBHCHUT OT:

a) CUJI IOBEPXHOCTHOTO HATSKEHMUS,

0) MmpUPOIbI KUJIKOCTH, HAJIUYMS MPUMECEH, YCIOBHM, B KOTOPBIX XUAKOCTh HaxoauTcs (B
YaCTHOCTH, OT TEMIIEpPaTypbl);

B) OT ()OPMBI H IIJIOMIAH TOBEPXHOCTH KHUIKOCTH.

6. B kakux npezaenax MOKET U3MEHATHCS KPACBOM yroJjl Ul HE CMauyMBAKOIINX KUIKOCTEN?

a) ot 0° 1090°, 6) ot 00 no 1800, B) oT 90° o 180°.

7. B Kakylo KHJIKOCTh, HAJIUTYIO B HIMPOKUN COCYI, OMYIIEH KamWUIsIp, €CIU H3BECTHO, YTO
YPOBEHb KHJIKOCTH B HEM HIKE, YeM B cocyie?

a) TopsIayIo, 0) HE CMaYMBarOIIYIO, B) OYCHB BSI3KYIO.

8. ITo xaxoii (hopMysie pacCUMTHIBAIOT JOMOJIHUTEIHHOE IaBJICHUE BHYTPU MBUIBHOTO ITY3bIpsi?
a) Ap=4a/R 6) Ap=2a/R B) Ap=4a/R

I'PAJIYUPOBKA TEPMOIIAPHI 1 OIIPEJIEJIEHUME EE YJEJBHOM TEPMOD/IC.
Bapuanr 5.
1. B yewm 3akiioyaercs TEpMOINEKTPUUYECKUE SIBICHUS?

a) Bo3HMKHOBeHHME TepMo-DJIC B 3aMKHYTON ILienH, COCTOSIIEH M3 JIBYX pPa3HOPOAHBIX
METaJIJIOB, MECTa UX CJIOEB MOACPKUBAThH MPU Pa3HOU TeMIepaType;

0) BO3HHMKHOBEHHE TEPMOCOTPOTUBIICHUS B IPOBOJIHUKE;

B) BBIJCJICHHE HEKOTOPOrO KOJIMYECTBA TEIJIa B CBAsX IMPH MPOXOXKIACHUU TOKA IO LIETH,

COCTOSIIIIEN U3 IBYX Pa3HOPOJHBIX METAJIIIOB.
2. PaboTa BbIXO/1a 3JIEKTpOHA - 3TO:

a) paboTa, KOTOPYIO COBEPILAIOT MIEKTPOHBI IPU NIEPEXO0/IE€ U3 BaJICHTHOHN 30HbBI B 30HY

MIPOBOAUMOCTH;

0) paboTa, KOTOPYIO COBEPILAET AIEKTPOH MPHU MEPEXOJIE C OJJHOTO IHEPTrETUIECKOTO YPOBHS

Ha JpYrou;
B) HauMMEHbIIas SHEPrus, He00X0AUMAsl ATEKTPOHY I €r0 yIaJeHUs U3 METAUI B BaKyyM.
3. 3aBUCUT JIM paboTa BBIXOAA OT XUMMYECKOW NPUPOABI MeTalsla M COCTOSIHUS €ro
MOBEPXHOCTU?

a) 3aBUCHUT OT 000UX (PAKTOPOB;
0) 3aBUCHUT TOJBKO OT XUMUYECKOW MPUPO/IbI METAIIIA;
B) 3aBUCHT TOJBKO OT COCTOSIHUS TOBEPXHOCTH.

4. Urto npexacrasisieT coboit repmonapa? Tepmomnapa - 310:

a) COEIMHEHUS Pa3HOPOIHBIX MPOBOTHUKOB;

0) puoOp 111 MpeoOpa3oBaHMs TEIIIOBOW SHEPTHH,

B) 3aMKHYTas IeNb U3 ABYX Pa3HOPOIHBIX METAJUIOB.

S. Co3zfaeT 11 KOHTAKTHAsl pa3HOCTh IMOTEHIIMAIOB 3JIEKTPUUECKUNA TOK?

a) CO3JA€T ;

0) HE CO371aeT, T.K. MOTCHIHAJIBl TOYEK, B KOTOPBIX HAXOMISTCS DJIEKTPOHBI, CIIOCOOHBI
MEHSTh CBO€ COCTOSTHUE, OJMHAKOBBI;

B) CO3JIAeT JIMIITH BTOPHYHYIO DIIEKTPOHHYIO SMUCCHIO.

6. UYem 00yciioBIeHa BHEUTHSS KOHTAKTHAs pa3HOCTH MOTEHIHAIOB?

a) pasznuuueM paboT BbIX0OJa CBOOOHBIX AJIEKTPOHOB U3 METAILIA;

0) pa3HbIM 3HAUYE€HHUEM BHYTPEHHEH dHEpruu;

B) nevictBueM BHemrHend 2 /[C.

7. Ot yero 3aBucuT BenuuuHa Tepmo-2C Tepmomnapsl?

a) OT TEMIIEPATyphl U Pa3MEPOB TEPMOTIAPHI,

0) OT Pa3HOCTH TEeMIIepaTyp CJIOEB U OTHOLICHHS KOHIICHTPAIIMU DJIEKTPOHOB B METalIax,
00pa3yromux TepMomnapy;

B) OT COTIPOTHBIICHUS U TEMIIEPATYPHI.
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8. Uemy paBHa tepmo-D/IC B 3aMKHYTOM ILI€MH, COCTOSIIEH W3 HECKOJBKUX METAJIOB,
B3ATHIX IPU OJIMHAKOBOW TemnepaTtype?

a) CyMMe KOHTaKTHBIX Pa3HOCTEH MOTEHIMAJIOB BCEX CIIACB;
0) HYJIIO;
B) OECKOHEYHOCTH.

OIMPEAEJIEHME KOHLIEHTPAIIM CAXAPA

B BOJJHOM PACTBOPE ITPU ITOMOILU [TOJIAPUMETPA.

Bapuant 1

1. Kakoe BemiecTBo Ha3bIBAETCS ONTUYECKH AKTUBHBIM?

a) cII0cOOHOE MMOBOPAYMBATh IJIOCKOCTD MOJISIPU3ALUY;

0) U30TPOITHOE BEIICCTRBO;

B) 00J1a/1a10111e€ CBOMCTBOM JJBOMHOTO JTyYETIPEIOMIICHHS.

2. Ecnu cBer monsipu3oBaH 1Mo Kpyry, TO KOHEIl BEKTOpa HAMPSKEHHOCTH JJIEKTPHUUECKOTO
HOJIS:

a) KoyIeOJIeTCsl B OJTHOM TIJIOCKOCTH;

0) ONKCHIBAET OKPY>KHOCTH;

B) OIKCHIBAET AJLIUIIC.

3. Kaxkoe u3 cootHomenuit coorserctByet yriy bprocrepa? Cymma yrios:

a) majicHus ¥ oTpaxkeHus pasHa 900;

0) nagenust u npenomiieHus pasHa 1800;

B) OTpa)KEHUS U MpeIoMiieHus paBHa 90°.

4. Kakwue ¢akTops! BIUAIOT Ha BEIMYUHY YAESIbHOTO BPALICHHUS JAHHOTO BelecTBa?

a) HUKaKue, 3TO BeJIMYMHA MTOCTOSHHAS;

0) KOHIICHTpAIIMS pacTBOpa U JAJIMHA CTOJIOA KUIKOCTH;

B) BIIMSIFOT TeMIIepaTypa U JUIMHA BOJIHBI CBETA.

5. VIHTEeHCHBHOCTh CBE€Ta, MPOXOJALIET0 Yepe3 MOJSPHU3aTOp U aHAIU3aTop, OMPENENSIIOT IO
dopmyne: I =10 cos2¢. Uto o3navaet BenmunHa [0?

a) MHTCHCHBHOCTb CBETa, MAJalolero Ha aHajlu3aTop, paBHas IMOJOBMHE HWHTEHCHBHOCTU
€CTECTBEHHOI'O CBETA;

0) MHTEHCUBHOCTb €CTECTBEHHOI'O CBETA;

B) HHTEHCUBHOCTH CBETA, MAIAIOIIET0 Ha MOISPU3ATOP.

6. B ontruecku akTUBHBIX BEIIECTBAX:

a) CKOPOCTH BOJIH, OJISIPU30BAHHBIX IO MPABOMY U JIEBOMY KPYTY, OJHHAKOBBI;

0) MOJIEKYJIbl CHMMETPUYHBI;

B) MOJICKYJIbI aCUMMETPHYHBI.

7. [110CcK0 MONIAPU30BAHHBIN CBET MOXKHO ITOJTYYUTh:

a) MPOITYCTUB €CTECTBEHHBII CBET YEPE3 HUKOJIb;

0) mpu OTpakKeHUH CBETA OT I'PAaHUIIbI pa3jiena IByX IUAIEKTPUKOB, €CIIU yroJl MajeHus 0oblie
IIPEJIENBHOIO;

B) IIPH OTPaKEHUU CBETA, €CJIM YTOJI MaIeHHs paBeH yriry bproctepa.

8. IlnmockocTu monsipu3aluu OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO JTy4Yei, BXOSAIINX U3 OJHOTO
KpHUCTaJLja:

a) MapaJjieNbHbI IPYT JAPYTY;

0) mepneHIuKyISIpHbI IPYT IpYTY;

B) MIEPIIEHANKYISPHBI TTTABHOMY CEUCHUIO KPUCTAIIA.

[TprMepsl BAPHAHTOB WHANBUAYAIbHBIX 3a/IaHUN
Bapuanm unousuoyanvrnozo 3aoanus «Mexanuxay.
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1.(1) Ckopocth Tena Beipaxaercs (opmynon V= 2.5+0.2t | Hajitu nepeMenieHre Tejaa Jepes
20c nocye Havyajla ABUKECHHUSL.

2. (15) Teno, 6pomieHHOE BEpTUKAIBHO BBEPX, OBLIIO HAa BBICOTE 8,6 M JiBa pa3a ¢ MPOMEKYTKOM
BpeMeHu 3 c. HaiiTu HauaabHyI0 CKOPOCTb.

3. (49) lapuk maccoit 300 T ymapuics 0 CTEHKY UM OTCKOYMJI OT Hee. OmnpeneanuTh UMITYIIbC,
MOJTyYEHHBIH CTEHKOH, €CITM B MOCIICTHIUI MOMEHT TIepe]] yIapoM IIapuK UMel CKOpocTh 10 m/c,
HarpasjeHHY0 11011 yriioM 300 K TOBEPXHOCTH CTEHBI. Y 1ap aOCOMIOTHO YIIPYTHM.

4. (31) Ha crone nexar 4etbipe 0JuHAKOBBIX Opycka maccoi 100 r kaxapiil. OHU CBSI3aHBI JPYT
¢ Ipyrom ¢ momoiisio HuTeld. Ha mepBsiii Opycok nerictByer cuna 1 H, HampaBieHHas BAOJb
ctona. OmpenenuTb YCKOPEHHE, C KOTOPBIM JBMXKYTCA OpYCKM, W CHIIy HATSDKEHUS HUTH.
Cunamu TpeHust MeX1y OpycKaMu U OBEPXHOCTBIO CTOJIa MpeHeOpeyb.

5. (61) Teno maccoit 2 Kr ynajio ¢ BBICOTH 8§ M U yriyousock B cHer Ha 1,5 m. Omnpenenutsb
CPEIHIOI0 CUJTy COTIPOTHUBIICHHUS CHETA.

6. (69) Monot maccoii 5 Kr yaapsieT o HeOOJIbIIOMY KYCKY Kelie3a, JeKalleMy Ha HaKOBaJbHE.
Macca nakoBanbau 100 kr. Maccoii kycka >kene3a npeHeOpeub. Y nap Heynpyruid. OnpeaenuTb
KIIJI yrapa MooTa IIpy JaHHBIX YCIOBUSX.

7.(91) Ha uununap, KOTOPBIM MOXKET BpallaTbCs OKOJIO TOPU30HTATBHON OCH, HAMOTaHa HUTh, K
KOHIly KOTOPOW MpHUBSI3aH Ipy3uK. J[BUrasch paBHOyCKOPEHHO, Ipy3HK 3a 3 ¢ omyctuics Ha 1,5
M. OnpenenuTs yriioBoe YCKOpEeHUe IIWINHIPA, €CIIA €ro paauyc paBeH 4 cM.

8. (117) Teno maccoii 2 KT ¥ pauycoM 5 CM CKaThIBAE€TCSA C HAKJIIOHHOM TJIOCKOCTH JJIMHON 2 M
u yrioMm HakjioHa 300. OnpenenuTs €ro MOMEHT WHEPLUHU OTHOCUTENIBHO OCH BpallleHUusl, €Clin
CKOpOCTh B KOHIIE HAKIIOHHOM I0CKOCTH 3,3 M/C.

X = 25in(£t + O.57Z'j

9. (126) MasieHpKOE TEJIO COBEpIIACT KOJeOaHUs 4 . Haiitu ammnuryny,
NeproJl, HaYaJIbHYIO (a3y KoyiebaHnH, a Takke MaKCHMaJIbHYI0 CKOPOCTh M YCKOpEHHUe Tena (X
JIaHO B CM, t B).

10. (148) [Imockas BojHA pacmpOCTpaHsIETCs BAOIb MPsMOI co ckopocThio 20 M/c. JIBe Toukw,
HaXOJAIIMecs Ha ATOW MNpsAMON Ha paccTtossHMM 12 M uw 15 M OT HCTOYHMKA KoJeOaHUH,
KOJIEOIOTCST ¢ pazHocThio (a3 0,757 . HaiiTk [uMHY BOJIHBI, HamUcaTh YpaBHEHHE BOJIHBI U
HaliTH CMEIIeHHE YKa3aHHBIX TOYEK B MOMEHT BpEMEHH, paBHBIA 1,2 c, ecniu aMmIuTyna
koneOanwmii 0,1 m.

Bapuanm unoueuoyanvrnozo 3aoanus «Monexynapuas gusuxay.
1. (151) Tlog xakuM naBIEHHEM HAXOAWUTCSA B OalsioHE BOJIOPOJ, €CIM eMKOCTh OamioHa 10
JUTPOB, @ KHHETUYECKasi SHEPTUsl OCTYNATEIbHOIO JBUKEHHUS BCEX MOJIEKYJ BOJOpO/ia paBHA
7,5-10 Ix?
2.(161) TIlogcuuTaTh YKUCIO MOJIEKYII I'EJIUs, COJIEPIKALINXCS:

a)B 1T

6) B | M3 npu HOpMaJIbHBIX YCIOBUSX;

B) B 1 M3 nipu gasnenuu 1,5-105 ITa u remnepatype 290 K.
3. (180) KakuM mopKHO OBITH NaBICHHE BO3AyXa Ha JHE CKBAXHHBI TITyOMHOW 8 KM, eciu
CUMTaTh, YTO Macca KHJIOMOJIS BO3yXa 29 KI/KMOJIb, TEMIIepaTypa Mo BCeH BBHICOTE MOCTOSHHAs
u paBHa 270C, a naBieHUE BO3/yXa y MOBEPXHOCTH 3€MJIM paBHO OJHOM atMochepe?
4. (198) TommuuHa nepeBsiHHON cTeHbl paBHa 12 cM. Kakol 1omkHa OBITh TONIMHA KUPIUYHON
CTEHBI, YTOOBI OHa 00J1a/1ana TaKo! ke TEIIONPOBOAHOCTHIO, Kak U AepeBsHHasA? Koadduunent
TeruonpoBoAHocTy Aepesa paseH 0,17 Br/m-K, a kupnnya 0,69 Br/m-K.
5. (211) Opumn xumomonb Taza uzobapuuecku HarpeBaetcs oT 200C mo 6000C, mpu >TOM Ta3
norsomaer 1,2-107 JIx Terua. OnpefenuTbh YMCIO CTeNeHed cBOOOIbI MOJEKyl Tasa,
IpUpalleHue BHYTPEHHEH dHEpruy ra3a, padory rasa.
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6. (227) B mmmunazape nojn nopraHeM Haxoautces 20 T azora. ['a3 O6bu1 Harpet Ha 100 K mpu
MOCTOSSHHOM  J1aBiieHuu. Onpenenutbh KOJWYECTBO TEIUIOThI, COOOUIEHHOW ra3y, paboty
paclIMpeHysl U IpUpaLeHNe BHYTPEHHEN S3HEPTUHU.

7. (263) UWneanbnsbiii Ta3 coepmraer 1uki Kapno. Temmeparypa narpeBatens T1=500 K
xononminbHuka T2=300 K. PaGorta n3oTepmMHuecKkoro paciimpeHus rasa cocraBiser 2 kJDx.
Omnpenenure: 1) Tepmudeckuid KITJ[ mukia;2) KOIMYECTBO TEIUIOTHI, OTJAAHHOE Ta30M IPHU
M30TEPMUYECKOM CKATHH XOJIOJAUIIbHUKY.

8. (250) Temnnopas MammHa pabotaer nmo mukiay Kapao. Temneparypa narpeBarens 3270C.
Onpenenurs KIIJ[ nuxna u temneparypy XOJIOAWJIBHHKA TEIUIOBOM MallWHBI, €CIU 3a CYET 2
kJ[)K TErI0THI, MOJy4YEeHHON OT HarpeBaTelsl, MalnHa coBepinaeT padory 400 JIx.

9. (271) Apron maccoii 4 t 3anumaet oobveM 0,1 M3 moa naBiIeHUEM 2,5 MIla. Haiitn
TEMIIEpaTypy raza, CuUuTas ero ueaqbHbIM, PEabHbIM.

10. (324) K cranbHOl IPOBOJIOKE JUIMHOM 2 M U paaunycoM 3 MM mnojselleH rpy3 B 200 kr. Yemy
paBHa paboTa pacTSKEHHS MPOBOJIOKHU?

Bapuanm unousuoyanvroeo sadanus « neKkmpuiecmeo u MacHemu3m 4acmo 1.

1. Maremarnueckuil MaaTHUK Maccoil 1 10-3 xr npencrasiser coOoil MapuK, OJABEIICHHBIN Ha
IIEJIKOBOM HUTH, AJIMHA KOTOPOM BeNMKa M0 CPaBHEHHUIO C pa3MepamH Iapuka. Kak usmeHuTcs
nepuoJl KouebaHuss MasTHHKA, €Clii cooOmmB mapuky 3apsa 1,6-10-6 K, momectuts ero B
OJTHOPOJHOE 3JIEKTPUYECKOE I0JIe C HaNpsHKeHHOCThIo 3-104 B/M, cuiioBble JTUHHM KOTOPOTO
HanpasyieHbl BBepx? Kakoll BenuuMHBI JOKHA OBITH HAIPSDKEHHOCTH IO, YTOOBI IIApPHUK

T, =27 L
KoJiebaJIcs ¢ MepruoioM 9 ?
31. Tpwm Toueunsix 3apsga 3.10-6 Kn, 5.10-6 Kn u -6.10-6 Kn Haxopmstcs B BepmmHax
TpeyroapHuka co ctopoHamu 0,3 m; 0,5 m u 0,6 M. Onpenenuts paboTy, KOTOPYIO Haao
COBEPIIUTh, YTOOBI PA3BECTH OTHU 3apsAIbl HAa TaKO€ PACCTOSHHE, YTOOBI CHJIBI HX
B3aMMOJICHCTBHS MOXHO OBLJIO CYMTATh PABHBIM HYIIO. 3apsiabl HAXOASATCS B KEPOCHHE.
54. Haiitu cwiy TpUTSDKEHHS MEXIY TUIACTMHAMH TUIOCKOTO KOHJIEHCATOpa, €CIH TUIOIIAIb
Kakaoi mmactuHel 4.104 MM 2, pacctossHMe Mexay HuMH 10 MM, AMAIEKTpUYECKOU
MIPOHMIIAEMOCTBIO cpeibl 6. PacyeT mpoBecTH aiisi ciydas, Korja KOHIEHCATOPY COOOIIEH 3apsij.
4.10-7Ku, mocre 4ero oH OTKIIOYEH OT HCTOYHHMKA MMOCTOSTHHOTO HAMPSKEHHUSI.
61. Omnpenenuth Cuiy TOKa B CONMpPOTHBIEHUU R3 W HampspKeHHWE Ha KOHIAX 3TOTO
conpotusienus, eciau E1=4B, E2=3B,

' : ' R1=20m, R2=60M, R3=60m
R1 R3
91. OJIC 6atapen 12 B. Hanbonwmas cuna Toka 5 A. Kakas
HauOoNbIlass MOIIMHOCTh MOXET  BBIICIUTHCA  Ha
MOJIKJTIOUEHHOM K 0artapee pe3ncTope C TMepPeMEHHBIM
COTPOTHUBIICHUEM.

110. Jlamno4dka 1 peocTat, COeIMHEHHbBIE MOCIIEI0BATEILHO, TPUCOECTNHEHBI K HICTOYHHUKY TOKA.
Hampsokenne na 3axumax namnouku 40 B. Conporusienue peocrara 10 Om. BHemnsas nens
noTpebsieT MmomHocTh 120 Bt. Onpeaenuts cuily TOKa B IETIH.

121. JIBa mapajuielbHBIX OECKOHEUHO [UIMHHBIX MpPOBOJA, MO KOTOPHIM TEKYT B OJHOM
HanpaBieHun Toku 60 A, pacrnonoxkeHsl Ha paccrosHuil 10 cMm npyr ot apyra. Onpenenutsb
WHAYKIIMIO MarHUTHOTO TOJISI B TOYKE, OTCTOSALIEH OT OJHOTO NPOBOJHUKA HA PACCTOSIHUM 5 CM
Y OT JIPYroro - Ha paccTosiHuu 12 cm.
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133. JKenesnslii cepaeunuk jmuHoi 50,2 cM ¢ BO3QYIIHBIM 3a30poM anuHoW 0,1 cM umeer
o6bmoTky u3 20 BuTkOB. Kakoil TOK MOKEH MPOTEKaTh MO ATOW OOMOTKE, YTOOBI B 3a30pe
NOJy4yuTh UHAYKLUIO 1,2 T

145.B cepeauHe OCHOBaHHUS TOHKOTO JJTMHHOTO COJICHOU A (TOK 5 A, YMCJIO BUTKOB Ha €IUHUILY
mmael 200 1/cMm) momernieHa ManeHbKasi pamka, cocrosimas u3 100 BUTKOB 1uromaapio lem2.
Kakoe KonuuyecTBO 3JI€KTpHUYECTBA IPOHAET uepe3 pPaMKy, €Clii €€ IIepeHeCTH B LEHTP
coneHousia ConpoTuBieHne paMku 5 Om.

170. ukmoTpoH mpeAaHa3HavyeH JJisl yCKOPEHUS TPOTOHOB J0 SHEPTUH 8:10-15 k. KakoB
JOJDKEH OBITh PaguyC yaHTOB LUKIOTPOHA, €CIM MHIYKIMS MarHuTHOro moist pasHa 1 Tn?
KakoBa HauMeHbIIas NPOJOKUTENBHOCTh OJHOIO LUKJIA paboOThl 3TOr0 YCKOPUTENs, €ClU
HayajbHasl 3HEPIusl MPOTOKOB Malla, a aMIUIMTYAa HaIpsDKeHUs Mexay ayaHtamu 16-103 B?
(BMHSTHUEM 3aBUCUMOCTH Mp OT V IPEHEOPEYb ).

Bapuanm unoueuodyanvrnozo 3a0anus « dnekmpuiecmeo u MacHemus3m 4acmo 2.

181. Ilpm »snexTposiu3e pacTBOpa CEpPHOM KHUCIOTHI pacxoiyercss MomHocte P = 37 Br.
Ornpenenutb COMPOTUBIICHUE DJIEKTPOJIUTA, eclid 3a Bpems t = 50 mun Bbiensercas m = 0,3 r
BOJIOPOJIA.

209 . KakoBa KOHLEHTpAaLKs OJIHOBAJIEHTHBIX HOHOB B BO3JlyX€, €CJIH IPU HANPS)KEHHOCTH MOJIS
34 B/M wrotHOCTh TOKA 2 MKA/M2 . [1oaABM»KHOCTE HOHOB
U+=1,38-10-4m2/(cB),U-=1,91-10 - 4 m2 /(c B).

212. CKoONIBKO 3JIEKTPOHOB €XKECEKYHIHO BBUIETAeT M3 KaToJa 3JIEKTPOHHOM JIaMIIbl, €CIU
aHOIHBIA TOK 1 MA?

225. A30T MOHU3UPYETCSI PEHTI€HOBCKUMU JydyamMH, OnpeaeanTs MpoBOJIUMOCTh a30Ta, €CIIU B
KOKJIOM KyOMueckoM caHTuMeTrpe ra3a Haxoautcs 107 map wuoHoB. IloaBMXKHOCTH
MOJIOXKUTEIBHBIX HOHOB paBHa 1,27 , a orpunatensHbix 1,81 cm 2/B c.

231. Uemy paBHO OTHOIICHHE YHCIa CBOOOIHBIX AJIEKTPOHOB B EIMHHIIE 00bEMa y BUCMYTa U
CYpBMBI, €CJIM IIpHU HarpeBaHuu oxHoro us cnaes Ha 100 K Bosnukaer tepmo-O/IC 0,011 B?
236. OnpenenuTh KOHIEHTPAIMIO CBOOOJHBIX 3JEKTPOHOB B MOJIYNPOBOAHUKOBOW IUIACTHHKE,
ecnu noctosiHHas Xouia pasHa 1,9 -10 —7 m/Ku.

260. Cuia ToKa B IIENH, COCTOSILIEH U3 TepMomapbl U rajibBaHoMeTpa conpoTusieHueM 80 Om
paBHa 2 MKA mpu pasHoctd cnaeB 350 OK. OnpenenuTs conpoTHBIEHHE TEPMOMAPHI, €CIU €€
nocrosHHas 47,9 mxB/K.

270. KonebaTenbHbIM KOHTYp COCTOUT U3 BO3YLIHOI'O KOH/AEHCATOpa C IIonaapto miaactud 100
cM 2 u karymku uHayktTuBHOCTH 10 —5 I'H. Tlepuon snexktpuyeckux konedanuii B koutype 10 —
7 cex. OnpenenuTs pacCTOSTHUE MEKIY IUIACTUHAMU KOHAEHCATOPA.

289. B unenp nepemenHoro Toka HampsbkeHueMm 220 B u wactrotoir 50 ' BKiIrO4eHbI
nocienoBarenbHo EMKOCTh 35,4 Mk, akTuBHOE conpoTusienue 100 OM u uHayKTHBHOCTH 0,7
I'n. HaiiTu cuny TOka M majeHue HanpsKeHHs: Ha €MKOCTH, OMHYECKOM CONPOTHBICHUU U
WUHAYKTHBHOCTH.

315. PryrHo-KkBapuesas namna [IPK-2 nmoakimrodaercs K MCTOYHUKY IEPEMEHHOTO HAIPSKEHUS
¢ yacroroil 50I'n uepe3 apoccenb, pabouee HampspkeHHe Ha KoTopoM 180 B, a sddexTuBHas
cuna Toka 4 A. OnpenennuTs aKTUBHOE CONPOTHBIIEHHE IPOCCENs, €CIU €ro MHAYKTUBHOCTH
0,1Tn.

Bapuaum unousudyanvrozco 3adanus « Onmuxay.

1. (2) Manpuuk, msiig ¢ MOCTa, ONPENeNn, 4To rTyonHa peku 2 M. KakoBa uctuHHas rioyOuHa
peku?

2. (26) IlnockoBelmmyKiast JTUH3a MOJO0XKEHA HA CTEKJIIHHYIO MJIACTHHKY, PUYEM MEXIy JTUH30M
U TUTACTUHKOW HET KOHTakTa. /lnametpsl Sro u 1510 TemHbIX Kojen HproToHa, Ha0m01aeMbIX B
OTPaXEHHOM CBeTe, COOTBETCTBEHHO paBHbl 0,7 m 1,7 mm. OnpenenuTe paanyc KpHUBHU3HBI
JIMH3bI, €CJIM CUCTEMA OCBEIIAETCS CBETOM C JUIMHOM BOJHBI 581 HM.
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3. (50) Ha y3kyroo menp nagaeT HOPMalbHO MOHOXPOMATHYECKMHM CBET. YTOJl OTKJIOHEHHS
JTy4el, COOTBETCTBYIOIINX BTOPOU CBETIION AUpakinoHHOM monoce, = 1°. CKOJBKUM JJTHHAM
BOJIH 1JIAl0IIETO CBETA PaBHA LIMPUHA LIenn?

4. (68) udpakuuonnas pemietka coaepxut 100 mrpuxoB Ha MM AiIuHBL OnpenenuTs JITUHY
BOJIHBI MOHOXPOMATHYECKOI'0 CBETA, MAJAIOIIEr0 HAa PEIIETKY HOPMAJbHO, €CIIM Yoyl MEXAY
JIBYMsI MaKCUMyMaMH TiepBoro nopsaka 8°. OnpeaenuTs 001iee YUCIIO INIaBHBIX MaKCUMYMOB B
TU(PPaKIMOHHON KapTHUHE.

5. (74) Tlog kakuM yrioM JOJDKEH MaJlaTh My4OK CBETa U3 BO3AyXa Ha MOBEPXHOCTDb KUIKOCTH,
4YTOOBI IPU OTPAKEHUM OT JTHA CTEKJIIHHOTO COCy/ia

nl = 1,5, HanmoaHeHHOTO BOAOM N = 1,33, cBET OBLT MOJTHOCTHIO MOJIIPU30BAH?

6. (96) CKOJIbKO HEPTUU U3ITYYaEeTCsl B MPOCTPAaHCTBO 3a 10 4acoB ¢ miomaau naxoTHOW 3eMIIu
I ra, umeromeit remneparypy 27°C? Cuutarh NOYBY YEPHBIM TEIOM.

7. (121) ®oron ¢ sueprueii 0,8%10 -13 [ Obu1 paccesn npu 3¢ dekre Komnrona Ha cBo60AHOM
3nekTpoHe Ha yroi 180° . OnpenenuTs KHHETUYECKYIO SHEPTUIO 3JIEKTPOHA OT/Iayu.

8. (145) Ksants! cBera ¢ sneprueit 7,8*10-19 [k BBIppIBatOT (HOTOIIEKTPOHBI U3 METALIA C
pabotoii Beixoaa 7,2 10-19 JIx. Haiitu makcuManbHBIA UMITYJIbC, TIEpEeIaBAEMblii TOBEPXHOCTH
MeTaJljia pyu BbUIETE 3JIEKTPOHA.

Bapuanm unousudyanvriozo 3a0anus « Amomuas puzuxay.
(171) Yemy paBen mo teopuu bopa opOuTanbHbIE MOMEHT 3JEKTPOHA, ABIKYIIErocs 1mo 2 i
opbute aroma Bogopona? YUemy paBeH paanyc ITOW OpOUTHI, €CIIM M3BECTEH OPOUTATBHBIN
MOMEHT 3JIEKTpOoHa?
(187) Pa3znuma mexay rojoBHbIMHU JUHUsSMU cepuii Jlaiimana u banpmepa B qiuHax BOJH B
CIEKTpe aTOMapHOro Boaopoja paBHa 534,7 uMm. OnpeaenuTh MO 3TUM JIaHHBIM MOCTOSHHYIO
IInanka.
3. (196) Ompenenuth (B JUIMHAX BOJH) CHEKTpalbHbIE TUANA30HbI, MPUHAANIEKAIUE CEPUSIM
Jlaiimana u banbmepa.
4. (224) Ompenenuth AnuHy BoiHbI Ko - JIMHHM XapaKTepUCTHUYECKOTO PEHTTEHOBCKOTO
CIEKTpa, MOJIYy4aeMOro, a pPEHTIeHOBCKOH TpyOke ¢ MonuOaeHoBbIM (40Mo) aHTHKAaTOAOM.
MO>KHO 1T TIOJTYYUTH 3Ty JTUHHUIO CIIEKTPA, TI0JIaB HAa PEHTI€HOBCKYIO TPYOKY HalpsbKeHHE
4*103 B?
5. (241) Yem oTnuyaeTcs MO CTPOEHUIO SAPO JIETKOTO M30TOMA Telus OT A]pa CBEPXTSHKEIOro
BOjIopoa (TpUTHS)?
6. (254) Haiitu nocTosiHHYIO pacrajaa pajausi, eciy ero nepuoA noaypacnaga T=1550ner.
7. (273) pu pacnaae nzorona gocdopa 15P32 u3 sapa ero aroma BEIOPACHIBAECTCS IEKTPOH U
HelTpuHo. Hamucath snepHyto peakmuio pacnaga uzoromna ¢ocdopa u onpenenuts unciaa AN1
u AN2 aToMoB, pacnajaromuxcs 3a NpoMexyTku BpemeHun Atl= 10 gueit u At2 = 1 c.
[TepBonavansHoe yucio atromoB No = 1,9-1019
8. (289) CxoybKO SHEPTUH BBIICISAETCS TpH 00pa30BaHUM OJTHOTO TpaMMa T'ejIus U3 MMPOTOHOB U
HENUTPOHOB?

B nmnonmHoM oObemMe WHIMBHUIYyaJdbHBIE 3aJaHUSl NPEJICTABICHbBl B METOIUYECKON
JUTEpaType:
1. ®usnueckue OCHOBBI MeXaHUKH. MonekyispHas ¢usuka. UHIuBUyanbHbIE 3aaHus JUIS
CTYZICHTOB TEXHOJIOTHUYECKOro (akynbTeTa U (hakylbTeTa MeXaHH3allMU CEIbCKOr0 XO3sicTBa.
Bomaorga-Momnounoe, 2005 1.
2. DNeKTpUYecTBO W MarHeTusMm. VHAUBUAyanbHBIE 3aaHus MO (U3UKE NI WHKEHEPHBIX
¢dakynpTeToB. Bonoraa - Monounoe, 2011 1.
3. Onrtuka. ®usmka aToma, sapa ¥ dJIEMEHTApHBIX YacTUIl [ DIEKTPOHHBIA pecypc] : COOpHHK
3alaHui 71T MHAWBUAYaTbHON paOOThI MO (U3MKE I CTYJACHTOB OYHOM M 3a04HON (OPMBI
o0yuyeHHs 1o HarpasieHHI0 moAroToBku 35.03.06 Arpoumxkenepust; 15.03.02 Texnonoruueckue
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MamuHbl 1 obopynosanue; 27.03.01 Cranpaptusauus u merpoiorus; 35.03.02 Texnonorus
JIECO3aroTOBUTENLHBIX U JepeBooOpadaTheiBatomux mpousoacts / coct.: H. B. Kucenesa, E. B.
CnaBopocosa, JI. A. Kypenkosa

7.3 Bonipocsl 1J11 IPOMEXKYTOYHON aTTeCcTAlNH

1.

No o

10.

11.

12.

13.

14.

15.
16.

17.
18.

19.

Bonpoch! k 3a4ery : Mexanuka u MoJjekyaspHas dpusuka (1 cemecrp)

Kunemaruka BpamareapbHOr0 JBHXKEHUSA. YTJOBOW MYyTh, YIJIOBas CKOPOCTb, YIJIOBOE
yckopenue. [lepuon. CBsi3p MeXly JIMHEHHBIM U YIVIOBBIMU BeIMUUHAMU. PopMyIbl IyTH U
CKOPOCTH IpU PAaBHOIIEPEMEHHOM JIBUKEHUU TOUYKH 10 OKPYKHOCTH.

OcHOBHBIE 3aKOHBl JWHAMHMKH. VIMIynbc CHIIBI, UMIYJIbC Tejla. 3aKOH COXpPaHEHHs
UMITYJIbCA.

Cwibl B npupoae. Cuna tsoxectu. Bec tena.Cwna tpenus. Cunbl ynpyroctu. Jedopmarus
tena. 3akoH ['yka. Cuibl, AeMCTBYIOLINE IIPU BPALLATEILHOM JIBUIKEHUU.

PaGota, momHocTh, sHepruss  Enununsl uzmepenus. KuHermueckas M MOTEHIHMAJIbHAs
SHEpPruu. 3aKOH COXPaHEHUS SHEPTUH.

Vnap mwapoB. YOpyruii 1 Heynpyru yaapsl.

JluHamuka BpalaTeIbHOTO ABM)KEHHUS.

Kunematuka rapMmoHudeckoro kosiebanus. CmelieHue, CKOpPOCTb, YCKOPEHHE IpH
KoJIeOaTeIbHOM JBIKEHUH. J[MHAMIKa KOIe0aTeabHOTO IBMKCHUS. Y paBHEHHE CBOOOTHBIX
KoJie0aHui.

Konebannss maremaTHueckoro W (U3NYECKOTO MAasTHUKA.DHEPIUs TapMOHUYECKUX
KoJie0aHui.

3aryxatomue koneOanusa. [uddepeHnuanbHOoe ypaBHEHHE 3aTyXaloMUX —KOJIeOaHUH.
Koadduuuent 3atyxanus. Ammiutyaa, Yacrora u nepuop, JorapupMu4eckuii 1eKpeMeHT
3aTyXaHHUs.

BeiHyxeHHble  KojeOaHUs. YpaBHEHHE  BBIHYXKAEHHBIX  KojeOaHU. AMIUIMTYIa
BBIHY/ICHHBIX KOJeOaHuH, €€ 3aBUCUMOCTh OT YacTOTHI BbIHYX/1ato1el cuibl. PesonaHc.
3aKOHBl MJEANBHOIO Ta3a. YPAaBHEHHME COCTOSHUS MACAIbHOIO Ta3a (ypaBHEHHE
MenneneeBa- Knaneiipona).OCHOBHOE  ypaBHEHHE  KHUHETHYECKOM  TEOpPHH  Ta3oB.
AOGCONIOTHBIN HYJIb TEMIEPATYPBHI.

Cpenssisi KMHETHYECKasi HHEPrusl MOCTYNAaTEeIbHOTO ABMXKEHHS MoJieKyn raza. CKOpocTH
MOJIEKYJ Ta3a. 3aKOH pacHpeaeseHus MOJIEKYI 110 CKOpocTaM (pacrpenenenue Makcserna).
I"a3 B moze tsxectu. bapomerpuueckast popmyina.

3aKOH H3MEHEHMs KOHLEHTPALMM MOJIEKYJ C BBICOTOM. 3aBUCHUMOCTb paclpelesICHUs
MOJIEKYJI [10 BBICOTE OT MacChl MOJIEKYJI U TeMIiepaTypsl rasa. Pacnipenenenue bonpiimana.
CronkHoBeHue Mosiekyl. CpenHsis AIMHa cBOOOIHOTO Mpodera MoJjieKysl. 3aBUCUMOCTD €€ OT
JaBJIEHUs U Temnepartypsl. Bakyywm.

VYpaBHeHMs IepeHoca B ra3ax.

[TepBoe Hauano TepmoanHamuKu. CTerneHu cBOOOABI MOJEKYIN ra3a. BHyTpeHHss 3Heprus
uaeanbHOro raza. Pabota, coBepiaemasi ra3oM MpHU €ro paciiupeHud. Ou3ndeckuil CMbICT
YHUBEPCAIBHOM Ta30BOM IOCTOSHHOM. TeruoéMKOCTh HAEAIBHOIO Ta3a. 3aBUCHMOCTH
TEIUIOEMKOCTH OT TEMIIEPATYPBHI.

Kpyrossie npoueccsl. KITJI nukita. [ukn Kapho.

OObpatumMble U HeoOpaTUMble Mpolecchl. TepMoaAWHAMHUYECKash BEPOSTHOCTh COCTOSHUS
cucrteMbl. OHTponus. Bropoe Havanmo TepMoaMHaAMUKM M €ro CTATHCTHYECKHN CMBICIL.
M3MeHeHne SHTPONMHU TP U30IIpoLIeccax.

PeanpHble razel. MexmonekynspHoe B3aumojneicTBue. YpaBHeHne Ban — nep Baasbca.
N3oTepMsbl peanbHOro rasa. Kpurnueckoe cocTosiHuE BEIIECTBA.
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20.

21.
22.

10.

11.

12.

13.

14.

CpoiictBa xuakocted. IloBepxHOocTHOE  HaTsbkeHMe  KUAKocTU. JlaBieHue 1on
VCKPHUBJICHHON IOBEPXHOCTBIO JKHIKOCTH. SIBJIeHME KanWUIIPHOCTH. BbicoTa mnomHsATHA
JKUJKOCTH 110 KaIWUIAPY.

HcnapeHne »XUIKOCTH. Y JesbHAs TEIUIOTa UCIIApEHUsl. 3aBUCUMOCTb €€ OT TEMIIEPATypHI.
TennoBble U MEXaHUYECKUE CBOMCTBA TBEPBIX TEI.

Bomnpocsl K 3aueTy : DJeKTPHYECTBO U MarHeTU3M (2 cemecTp)

B3aumopeiicTBue sieKTpuueckux 3apsaaoB. 3akoH KyioHa. DnekTpocTaThyeckoe IoJe.
HampspkeHHOCTh TOJS TOYEUHOTO 3apsiia, U CUCTEMBbl TOUYEYHBIX 3apsiioB. EnnHuMIEI
MU3MEPEHUS HAPSHKEHHOCTH.

IloTok BekTOpa HaNpsHKEHHOCTH JJIEKTpocTarhudeckoro mnosst. Teopema I'aycca u eé
IIPUMEHEHHUE K pAaCUYETy INEKTPUUECKUX TOJIEH.

Pabora snexTpocTarMueckoro mojs Io mnepemerieHuro 3apsaa.loreHunansHas 3HEprus
3apana B 3JeKTpocTaTuueckoMm mogie. [loreHnuman. EnuHunbl M3MepeHHs MNOTEHLMAIA.
[lorennman TOJs TOYEHYHOTO 3apsga. Pabora 1o  mepeMemieHHI0  3apsiaa B
3JIEKTPOCTATHYECKOM II0JIE.

[Tonsipu3anusi HEMOJSAPHBIX U TOJSIPHBIX JAMAJIEKTPUKOB B 3JIEKTpUYecKoM moje. BekTop
NOJISIpU3alMu. DJIEKTPUUYECKOE IOJ€ B JUAJIEKTpUKe. J(Manekrpuyeckas MpPOHULIAEMOCTb.
HanpspkeHHOCTD M TOTEHIIHMAM 3JIEKTPOCTaTUYECKOI0 TOJISl B AUDJIEKTPUKE.

DIEKTPOEMKOCTh IPOBOIHUKOB. EIUHMIIBI H3MEpPEHHs 2IEKTPOEMKOCTH. EMKOCTB MI0CKOro
KOHJIEHCAaTOpa.DHEPIus 3apsHKEHHOI'O MPOBOJHUKA M KOHJeHcaTopa. IlnoTHocTh sHepruu
3JIEKTPOCTATHYECKOTO MO, DJIEKTPUUECKOE T0JIE€ KAK BUJ MaTEPHH.

ITOCTOSIHHBINM 2IEKTPUYECKUNA TOK, €r0 XapaKTEPUCTUKU. YCJIOBHS CYIIECTBOBAHMS TOKa B
MIPOBOJIHUKE. OJeKTpoABMKywas cwia. Hanpspkenuwe. 3akoH Oma ajig yyacTka LEOU U
nonHo# nenu. 3akoH Oma B quddepennmansaoit popme. 3akon Jxoyns — Jlenma. Pabora n
MOIIIHOCTb 3JIEKTPUUECKOr0 TOKA. EIMHUIBI UX U3MEPEHUS.

IlocnenoBarenpbHOE M MapajuIeNIbHOE COECIMHEHHE IPOBOJHUKOB. PacdeTr pa3BeTBIEHHBIX
anektpudeckux eneit. [Ipasuna Kupxroda.

MarautHoe 1osie ToKa. XapaKTepUCTHUKM MarHUTHOTO TOJIA: MarHWTHas MHIYKIUS H
HANPSDKEHHOCTh ToJsl. M300pakeHre MarHUTHOTO TIOJNS C TMOMOINBIO JIMHUA MarHUTHOU
MHAYKIUU. [I0TOK MarHUTHON WHTYKIINH.

3akoH buo-Caapa — Jlamnaca. Ero npumMeHeHue K pacueTy MarHUTHBIX MOJIEH.

Cuina, neicTByromiass Ha TPOBOJHUK C TOKOM B MarHUTHOM Tone (cujia Amrepa).
B3aumogeiicTBue mnapauienbHbIX TOKOB. Cuila, JEHCTByrOLash Ha 3apsj]l, ABUKYILIHUNUCS B
MarHuTHoe moje (cuna Jlopenna). Paauyc u mepuon oOparieHust 3apsHKeHHON YacTUIlbl B
MarHuTHOM rnose. PaboTta o nepemenieHuio NpoBOIHUKA C TOKOM B MarHUTHOM TOJIE.
MaruauTHble CBOMCTBa BeniecTBa J[namarHuTHble BemiecTBa. llapaMarHuTHbBIE BENIECTBA.
®eppomarneTuku. HamarnnuuBanue xene3a B MarHuTHoMm mnoie. ['mcrepesuc. Ilpupona
dbeppoMarseTuszma.

OnektpoMarHuTHass wuHaykuus. [lpaBuno JleHnma [ ompezaenieHUs — HampaBlEHUA
uHAYKIHOHHOro Toka. Bemmumna OJOJIC wunayknuu. Mexanusm BosHukHOBeHus OJ1C
WHIYKIUW B IPOBOJIHUKE JBMKYIIMMCS B MAarHUTHOM T0JIE M B HETMOJIBM>)KHOM MPOBOSIIIEM
KOHTYpE.

Asnenne camomnaykuuu. OJC camomnaykumu. MHAYKTHBHOCTH KOHTYpa M COJIEHOHUZA.
Enunnna mHOyKTUBHOCTH — ['eéHpu. DHEprusi MarHUTHOrO NOJIA. DKCTPATOKU 3aMBIKaHUS U
pa3Mbikanus. Bzanmuas unaykuus. Toku @yko. Tpancdopmarop.

Pabora BbIXxOJa ayieKTpoHa M3 MeTama. TepmosnexkTpogHas smuccus. [lpunuun paboTsl,
XapaKTePUCTUKU U TMPUMEHEHUE SIIEKTPOHHBIX JIaMIl. BTOpu4Hasi 3JIEKTPOHHAsT 3MHCCHS.
@DOTO3IEKTPOHHBIE YMHOKUTEH.
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15.

16.

17.

18.

19.

20.

10.

KoHTakT 1ByX pa3sHOpPOAHBIX MeTaiioB. KOHTakTHass pa3HOCTh  MOTEHIIMAJIOB.
Tepmosnexkrpoasmxkymas cuia. Tepmonapa, e€ rpaayupoBKa U MPUMEHEHHE.

[loHsaTHe O KBAHTOBOH TEOPUM TPOBOJUMOCTH. JIEKTPONPOBOAHOCTH  METAJLIOB,
HOJIYIIPOBOTHUKOB M JUAJIEKTPUKOB C TOUKH 3PEHUS 30HHOH TEOPUH.

CoOcTBeHHas ¥ NPUMECHAs IPOBOJIUMOCTD MOJIYIPOBOAHUKOB. OOpa3oBaHuE 3alIMPAIOLIETO
ClI0OSI B MeCTe KOHTaKTa JBYX IOJYNPOBOAHUKOB pPAa3IMYHOIO THIA MPOBOAMMOCTH.
[TomynpoOBOTHUKOBBIN JHOJ, €r0 XapaKTEPUCTUKU M HCIOJb30BAHUE MJISi BBIIPSIMIICHUS
HepeMeHHOTo Toka. TpaH3ucTop.

DNEKTPUYECKUH TOK B pacTBopax MIEKTposnToB. CTeneHb auccouuanuu. 3akoH Oma s
pPacTBOPOB  3JIEKTPOIMTOB. Jnekrponu3. 3akonsl @Dapages. OmnpeneneHue 3apsiaa
OJJHOBAJICHTHOT'O HOHA.

[lomyueHne mnepeMEHHOr0 TOKAa M €ro XapakTepucTHku. OMHYecKoe CONMpPOTHBIICHUE,
KOHJICHCATOP M KaTyIIKa WHAYKTUBHOCTH B LIEIH IEPEMEHHOTO TOKA.

3akoH Oma i1 TOC/IeI0BaTEeNIbHON 1ienu nepeMeHHOro Toka. Casur (a3 mMexay TOKOM U
HanpsDKeHUEeM. SIBieHue pe3oHaHca B IENMU TEPEeMEHHOro ToKa. MOIIHOCTh B IIeNH
nepeMeHHOTo Toka. KoapHUIMeHT MOIIIHOCTH, ITyTH €T0 TOBBIIICHHS.

Bonpocs k 3k3ameny: OnTuka u atomHas ¢pusuka (3 cemectp)

[Tpupona cBeta, KOpPHYCKYJspHas W BOJIHOBas TEOPUM CBETA. OBOJIIOLMS B3IJIAJOB Ha
MIPUPOJY CBETA KAK MPUMEP IHUAJIEKTHYECKOro myTu no3HaHus. lllkana 3ieKTpoMarHuTHBIX
BOJIH. KBaHTOBas Teopus CBETA.

OCHOBHBIE 3aKOHBI F€OMETPUUYECKON ONTUKHU. OTpaxkeHue U npesnomieHue ceera. [TpuHuun
®epmMa. [TonHoe BHYTpEeHHEE OTpakeHue. BoaHOBas onTuka, CBETOBO/IbI.

Wntepdepenius cBera. YcnoBus BOZHHUKHOBEHHsI MHTepdepeHIuu. CrocoObl MOTy4YeHUs
UHTepPEpeHIIMH CBeTa. YCIOBHS MAaKCHMyMa M MHHAMyMa I[pH HHTEp(EepeHnnu.
Wutepdepeniys mapajulelbHbIX JTydel CBeTa, OTPaKEHHBIX OT MPO3PAYHOM IUIEHKH C
napauienbHeIMU pansMu. Konbiia Hetotona. [Ipumenenne nntepdepeHium cera.
Hudpakuus cBera. YcnoBus HabmogeHus audpakuuu ceta. Judpakuus OT Kpyrjioro
OTBEPCTUS M OT OJHOH Ienu (ycloBUS MakcuMyma M MMHMMYMa). dudpaxuus cBera or
TUQPAaKIMOHHOM  pemeTku. YCIOBUS ~ MakcCUMymMa W MuUHUMyMa. [IpumeHeHue
T pakIMoHHOM penieTku. Paspematomniast ciocOOHOCTh ONTHYECKUX MPUOOPOB.

[TomyueHne peHTreHOBCKUX Jyded. [Ipupona TOpMO3HOrO pPEHTIEHOBCKOIO H3JIYYEHUS.
Cnexktp peHTreHoBckuX Jiyueil. Iloryiomenue peHTreHOBCKUX Jiydyel  BELIECTBOM.
KopoTkoBosHOBas TpaHuUIa TOPMO3HOTO PEHTI€HOBCKOIO U3ITy4EHHUS.

[Tonspuzanuss cBera. Buasl nonspuzanuu. 3akoH Mamtoca. Ilonspusanus cBera mpu
OTpaXCHUH U IIPEJIOMIIEHHH. 3aKoH bprocrepa. J[BoliHOE JTydenpenoMIIEHUE B KpUCTallax.
[Tonsipu3zyromuye Npu3Msl, MOJSIPOUIBL, UX IPUMEHEHHE. BpallieHre miockocT nossipu3aium
cBeTa. ONTUYECKN aKTUBHBIE BELIECTBA, ACUMMETPHsI MOJIEKyJl. CaxapuMETpHI.

Hucniepcusi cBera. CriocoObl HaOMIOJEHUS JTUCIIEPCUU CBeTa. Te€opHusi TUCIIEPCHUU CBETA.
Hopmanbhas u anomanbHas aucnepcus. Ilornomenue cBera. 3akoH byrepa. ®usnueckuit
cMmbicn  kodddumuenTta mornomnieHus. CrnexkTpsl norjiomenus. Paccesane csera. @opmyna
Panes. Paccesnue cBeta B atmocdepe.

TemoBoe uznyuyenue. CriekTpanbHasi U UHTErpajibHasl JTy4eHCITyCKaTelbHas CIOCOOHOCTH U
HOTJIOIIATeNbHAsT CIIOCOOHOCTh Tena. AOCONIOTHO YEpHOE TeNo. 3aKOHBI TEMJIOBOTO
u3nydeHus. «YubTpaduonerosas karactpoda». KBanrosas runoresa u popmyna [Tnanka.
®oroanexkrpuueckuii 3pdexr. 3akoHbl (GoTodpderra, X OOBICHEHHE HA OCHOBAHUU
KBAaHTOBOM TEOpUM CBeTa. YpaBHeHWEe OWHIITeHHA. [IpakThueckoe npuUMEHEHHe
dororddexra.

@DOTOHBI, UX JHEPrus, Macca U UMIYJbC. J(ManeKkTuYeckoe e€IUHCTBO KOPHYCKYJSIPHBIX U
BOJIHOBBIX CBOMCTB 3JICKTPOMAarHMTHOIO HW3JIy4eHHUs.BOIHOBbIE CBOMCTBa BEILECTBA,
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runoreza ae — bpoiina. DkcnepuMeHTalbHOE 000CHOBaHWE KOPMYCKYJISIPHO — BOJIHOBOTO
nTyanu3Ma (OTBIT 1o TU(paKIuu JIEKTPOHOB U APYTUX YACTHI).

11. Crpoenne aroma. Monens Tomcona. OnwiT Pesepdopna o paccessauro o — gactuil. SnepHast
Monenb aroma Pesepdopna, e€ TpymHoctu. Iloctynmatet bopa, ux skcnepuMeHTaIbHOE
000CHOBaHHE.

12. bopoBckasi Teopusi aToMa BOJOpOJa M BOAOPOJONOAOOHBIX HOHOB, €€ HEAOCTaTKU H
noctouHcTBa. OOBSCHEHHE 3aKOHOMEPHOCTEH B CIEKTpax M3JIyUYeHHs] aTOMapHOIO
BOZOpPOAA.

13. XapakTepucTHuecKue PEHTIeHOBCKUE Ty4d. Mcrounukn ux wusnydeHus. CHeKTpaibHbIA
coctaB. 3akoH Mo3nu. PeHTreHocnieKTpaibHbIi aHaIN3.

14. CnontanHoe wu3nydenue. MuaynupoBanHoe wusnyueHue. VIHBepcHass 3aceleHHOCTb
SHEpreTUYecKux ypoBHeW. KBaHTOBBIE reHepaTopbl, UX YCTPOWCTBO, MPHUHIMI PabOTH U
UCII0JIb30BaHUE, IEPCIIEKTUBBI TPUMEHEHUSI.

15. CocTaB 1 XapaKkTepUCTUKU aTOMHOTO sijipa. M3otombl. [ledekT macchl, SHEprus CBS3H Apa.
[TyTu BEICBOOOKICHUS SACPHOUN SHEPTUH.

16. PaguoakTuBHOCTh. 3aKOH paauoakTUBHOro pacmana. IlocrosiHHas pacmana. Ilepuon
nojiypacnasa. AKTUBHOCTH mpenapara. Enununbsl axtuBHocTH. CocTaB M CBOMCTBa
PaAOAKTUBHOIO U3IIYyYECHHUSI.

17. Sinepusie peakuuu. [enenwe sgep ypana. lLlemHas peaxkuus. SnepHbie peakTOPHI.
TepMosiiepHbIe peakiiu. YTpaBlIsieMblii TEPMOSICPHBIN CHHTE3, pa3paboTKa METOAOB €ro
OCYIIIECTBJICHUSI.

18. DnemenTapuble uacTuipl. WX kmaccudukamyss TO OCHOBHBIM CBOMCTBaM. MeToIb
HaOmofeHUsT W perucrpanuu 4vactuil. Kocmuueckuwe nyuu. YacTUIbl M aHTHUYACTHUIIBL.
KBapkoBas  cTpykTypa  uactul. Pa3Butne  (GU3MKM ~ SJEMEHTapHBIX  YaCTHIL,
€CTECTBEHHOHAYYHOE JJOKA3aTeIbCTBO IPABUIIBHOCTH UJEH O HEMCUEPIIAEMOCTH MaTepUH.

8 VYue6Ho-MeToaMYecKOe M MHPOPMALHMOHHOE O0ecTeYeHue JUCHUTLIMHBI (MOTYJIs)

a) OCHOBHasI JIMTEPATypa
1. Jemuguenko, Baagumup UBanoBuu. Ousuka [DnekTpoHHBIA pecype]| : yueOHUK / B.
U. Temuguenko, U. B. JlemuadyexHo. - 6-e u3a., nepepad. u Ao1. - DnekTpoH.aaH. - M. : Uudpa-
M, 2021. - 581 c. - (Beicmee oOpa3oBanume - bakamaBpmar). -  BHemmHsst ccpuika:
http://znanium.com/go.php?id=927200
2. HuxkepoB, Buxktop AjexkceeBud. dusnka aiusi By30B: MexaHWKa M MOJEKYJIspHAs
¢buznka [DnekTpoHHBIN pecypc] : yueOHuk / B. A. Hukepos. - DnektpoH. nas. - M. : JlamkoB u
K, 2020. - 136 c. - Bremnss ccpuika: http://znanium.com/go.php?id=415061
3. Craponyouesa, I'. II. Kypc nexkmuit mo ¢usuke. MexaHuKa, MOJIEKYJIspHas
bu3uKa, TEPMOJMHAMUKA. DJIEKTPUUYECTBO M MArHeTU3M [DJEKTPOHHBIN pecypc| : ydeOHoe
nocoOue Juid CTYIEHTOB arpapHbIX BY30B, oOywaromuxcs mo HampasineHusMm: 35.03.06 -
Arpourkenepus u 23.03.03 - Dkcruryatanus TPaHCHOPTHO-TEXHOJOTHYECKUX MAIIUH H
kommiekcoB / I'. II. CraponyOueBa, A. A. XameHko. - DnekTpoH.gaH. - CraBpomnoib
CTaBpOnoJIbCKHI TOCYIapCTBEHHBIHN arpapHblii yaHuBepcuteT, 2019. - 168 ¢. - BHemHss cepuka:
http://znanium.com/go.php?id=976263
4, Kann, Koncrantun bopucoBuu. Kypc obOmeit ¢dusuku [DnextpoHHsiii pecypce] :
yuebHoe nocobue / K. b. Kann. - Dnekrpon.nan. - M. : KYPC : Uudpa-M, 2020. - 360 c. -
Buemnsist cepuika: http://znanium.com/go.php?id=956758

0) 10NOJIHUTEIbHAS JINTepaTypa
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1. Tpo¢pumona, Taucusi UBanoBHa. ®u3uka : yyeOHUK : 7S CTY/. BY30B I10 TEXHHY.
Harpasi. noarot. / T. Y. Tpodumosna. - 2-¢ u3z., nepepad. u gom. - M. : Axkagemus, 2013. - 344,
[2] c. - (Beicmiee npodeccuonansHoe obpa3zoBanue.) (bakanaspuar)

2. Caseabes, Urops BaagumupoBuu. Kypc obmeii pusuku / M. B. CaBenbes. - (YueOHUKH
1utst By30B) (CrienimansHast iuteparypa). Tom 1 : Mexanuka. Monekynsapras pusuka. - , U3n. 5-
e, crep. - CIIG. [u np.] : Jlans, 2006. - 432 c.

3. CaseasbeB, Urops Baagumuposuu. Kypc o6meit ¢pusuku / U. B. CaBenbes. - (YueOHUKH
111 By30B) (CriennanbHas auteparypa). Tom 3 : KBantoBast ontuka. AtoMHas gusuka. Ousnka
TBepaoro Tena. dusuka aTOMHOTIO SApa U 3JEMEHTAPHBIX YacTull. - , M3x. 5-e, crep. - CII0. [u
np.] : Jlans, 2006. - 317, [1] c.

4. CaseaneB, Urops BaaaumupoBuu. Kypc o6mieit pusuku / U. B. CaBenbes. - (YueOHUKT
115 By30B) (CrniennanbpHas auteparypa).  Tom 2 : DIeKTpuyecTBO M MarHeTu3M. BotHBbL.
Onruka. - , U3n. 5-¢, crep. - CII6. [u gp.] : Jlans, 2006. - 496 c.

5. Caseasnes, Urops Biaagumupouy. COOpHUK BOIIPOCOB U 33/1a4 10 o0m1eil Gpusuke : yueod.
nocoOue Jyist CTyA. By30B, 00y4. o Harnpasi. 510000 "EcrecTBeHHbIC HAyKH U MaTeMaTHuka',
540000 "TTenaroruueckue Hayku", 550000 "Texuuueckue nayku'" / M. B. CaBenbes . - U3n. 3-¢,
crep. - CIIO. : Jlans, 2005. - 288 c. - (Kinaccuyeckue 3aJauHUKU ¥ TPAKTUKYMBI) (YAeOHUKH IS
By30B. CrieniuanbHas JuTeparypa))

6. Tpodpumona, Taucusa UBanoBHa. COOpHHK 33134 TI0 KypCy GUBHKH C PCIICHUSAMU : y4eO.
noco6. st ctyn. By3oB / T. WM. Tpodumosa, 3. I'. [1aBnosa. - U3a. 7-e, crepeorur. - M. :
Bricmas mkoma, 2006. - 589, [3] c.

7. Tpodumona, Taucuss UBaHoBHA. Kypc ¢busuku : yued. moc. A HHKEHEPHO-TEXHHY.
crer. By30B / T. U. Tpopumosa. - 10-e u3n., crep. - M. : Akanemus, 2005. - 557, [2] c. -
(Bricuiee nmpodeccnonanbHOE 00pa3oBaHUE)

8. Boabkenmreiin, Basentuna CepreesHa. COOpHHK 33124 110 001eMy Kypcy (GU3UKH : JUIS
CTyq. TexHuueckux By30B / B. C. BoapkeHmTeiis . - 3-u3a., ucnpasi. u joi. - CII6. : Kuukubrii
mup, 2003. - 328 c. - (Cnenuanucr)

9. Yepros, Aunexcanap I'eoprueBuny. 3asaunuk o ¢usuke : [yueo. moc. amus BTy30B] / A. T.
Ueptos, A. A. BopoOseB. - U3a. 8-e, mepepad. u gorm. - M. : duzmatiut, 2009. - 640 c.

10. Bounapes, bopuc Baagumuposuu. Kypc oOuieii ¢puznku : yaeOHUK 17151 0aKkaaaBpoB :
JUTSL CTY/I. BBICIIL. TEXHUY. y4eO. 3aBeieHui : [yrimyosnennsiid kype : B 3 kH.] / b. B. Bornnapes, H.
I1. Kanamnukos, I'. I'. Cnupus. - M. : FOpaiit. - ISBN 978-5-9916-2321-6 Kn. 3 :
Tepmonuaamuka. Ctaructiueckas ¢usuka. CtpoeHue BeniecTsa. - 2-¢ u3a. - M. : FOpaiir, 2013.
-351,[3] c.

11. Bonnapes, bopuc Baagumuposuu. Kypc oOuieit pusuku : yueOHHK a7 6aKaiaBpoB : IS
CTYA. BBICHI. TEXHUY. y4yeO. 3aBeieHuil : [yrmyOnennslii kypce : B 3 kH.] / b. B. bonnapes, H. I1.
Kanamnukos, I'. I'. Crimpus. - M. : FOpaiir. - ISBN 978-5-9916-2321-6. Kn. 2 :
OnextpomaraerusM. Onrtuka. KBantoas gusuka. - 2-e uzn. - M. : FOpaiit, 2013. - 351, [3] c.
12. Bounapes, bopuc BaagumupoBuy. Kypc obmieit pusukn : yaeOHUK 17151 OaKaIaBpoB :
JUISL CTYA. BBICHI. TEXHUY. y4eO. 3aBeieHui : [yrnyOnennsiii kype : B 3 kH.] / b. B. bonnapes, H.
I1. Kanamraukos, I'. I'. Crimpus. - M. : FOpaiit. - ISBN 978-5-9916-2321-6. Ku. 1 : Mexanuka. -
2-¢ u3n. - M. : FOpaiir, 2013. - 351, [3]

B) MeTOAUYecKHe Pa3padoTKm:
1. DaekTpUYeCcTBO M MArHEeTH3M : Y4eOHO-METOJ. Mocobue K JabopaTOpHBIM paboTaM IO
¢usnke g CTYIEHTOB OYHOM W 3a04yHOW (QopMm oOydeHus no HampasieHusm: 35.03.03 -
Arpounxenepus, 35.03.01 - JlecHoe neno, 35.03.02 - TexHOJOrus JI€CO3aroTOBUT. U
nepeBonepepadbar. mpousBoAcTB, 15.03.02 - Texnon. mamuHbl U obopyaoBanue, 19.03.03 -
[TpoaykThl MUTAaHUS KUBOTHOTO MpoucxoxaeHus, 27.03.01 - CrapaapTuszanus U METposiorus /
H. B. Kucenesa, E. B. CinaBopocoBa ; M-Bo cenbckoro xo3-Ba Poc. @enepanuu, Bonoroackas
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I'MXA, Texnomn. ¢ak., Kad. rexnon. obopyx. - Bonoraa ; Monounoe : BTMXA, 2019. - 95 c. -
bubmuorp.: c. 94

2. Onrtuka. @uU3MKa aTOMA, s/Ipa ¥ AJIEMEHTAPHBIX YacTHIl [ DIEeKTPOHHBIN pecypc] : COOpHHUK
3aJaHui JUIs1 MHIUBUYyalbHOU palboThl MO (GU3MKE IS CTYIEHTOB OYHOM M 3a0YHOU (HOPMBI
o0ydeHus 1o HanpasieHuto noaArotoBku 35.03.06 Arpounskenepust; 15.03.02 Texnonornyeckue
MamuHbl 1 obopynoBanue; 27.03.01 Crammaptuzanus u metposorus;, 35.03.02 Texnomorus
JI€CO3arOTOBUTENILHBIX U JIepeBo0OpadaThiBaromux npou3BoacTB / cocT.: H. B. Kucenesa, E. B.
CnaBopocona, JI. A. Kypenkoga. - DiekTpoH. aaH. - Bonorga ; Monounoe : BITMXA, 2018. - 39
c. - Cucrem. TpedoOBaHUs: Adobe Reader Bremusis CCBLJIKA!
https://molochnoe.ru/ebs/notes/2023/download

3. DJIeKTPUYECTBO U MAarHeTU3M [DJIEKTPOHHBINA pecypc]| : TECTOBbIE 3a/laHUs 1O TUCIUILIIMHE
«Dwusuka» / MuH-Bo cen. x03-Ba P®, Bonoroackas I'MXA, Kad. xum. u pusuku ; [coct. I'. B.
['ycakoBa]. - OnektpoH. naH. - Bomorna ; Momounoe : BI'MXA, 2015. - 53 c. - Cucrem.
TpedoBanusi: Adobe Reader Buemnsst cepuika: https://molochnoe.ru/ebs/notes/970/download

4. ®u3nka [DNeKTpOoHHBIN pecypc] : yaeOHO-MeToaud. TTocoome : It OaKkaaaBpoB 3a04. (HOPMBI
o0yud. mo Hampasn. moaroT. 35.03.06 "Arpoumxenepus", nmpodunu "TexHud. cucrtembpl B
arpobusnece", "Texanu. ceppuc B AIIK" / M-Bo cenbckoro xo3-Ba Poc. @enepannn, PI'bOY
BIIO "Bousorojckas roc. MoiouyHoxo3. akan. uM. H. B. Bepemaruna", Kad. Beicir. mar. u ¢us. ;
[cocT. . B. I'ycakoBa u ap.]. - Dnexrpon. nax. (814 Kb). - Bonoraa ; Monounoe : BIMXA,
2014. - 97 c. - Cucrtem. TpedoBanusi: Adobe Reader. - DiekTpoH. Bepcus red. MyOJuKaIuy . -
Pexxum poctyma: http://molochnoe.ru/bookdl/?id=378. - bubnuorp.: c¢. 14 BuemHsisi ccbuika:
https://molochnoe.ru/ebs/notes/378

5. Mexanuka. MoJiekyasipHas (pu3MKa : yueOHO-METOJl. TOCOOME K MPAKTUKyMYy IO (U3HKE
1 OakanaBpoB mo Hamp. moaroToBku: 221700 "Cranmaptuzanms u metposnorus” ... 110800
"Arpoumxenepus” / [['. B. I'ycakoBa u ap.] ; MCX P®, ®I'bOY BIIO BI'MXA, Kad. BbIicm.
MaTeMaTHKu U Gusuku. - Bonorga ; Monounoe : UL BITMXA, 2011. - 89 c. - bubauorp. B
KoHIIe J1a0. PaboT

6. Mexanuka. MoaekyasipHasi ¢pu3nka [DIeKTpOHHBIA pecypc] : yueOHO-MeToA. mocodue K
MpakTUKymy 1o ¢usuke st 6akamaBpoB mo Hamp. noarotoBku: 221700 "Crangaptuzanus u
metposorus" ... 110800 "Arpounxkenepus" / [I'. B. I'ycakosa u ap.] ; MCX PO, ®T'BOY BIIO
BI'MXA, Ka¢. Bbicul. MaTeMAaTUKH U QU3UKU. - DIEKTPOH. AaH. - Bonoraa ; Monounoe : UL
BI'MXA, 2011. - 89, [1] c. - Cucrem. TpedoBanusi: Adobe Reader. - DnektpoH. Bepcust meu.
nyonukanuy . - Pexxum goctyna: http://molochnoe.ru/bookdl/?1d=186. - bubauorp. B koH1e 1a0.
pabot Buemnsas cepuika: https://molochnoe.ru/ebs/notes/186

7. ®u3uKa : yueOHO-METOauY. mocoOue : st 6akagaBpoB 3a04. (pOpMbI 00YydY. MO HAIMpPaBIL.
noarot. 35.03.06 "Arpoumnxenepus", npodunu "TexHud. cuctemsl B arpobusHece”, "TexHuu.
cepsuc B AIIK" / M-Bo cenbckoro xo3-Ba Poc. ®enepanuu, ®I'6OY BIIO "Bonoroackas roc.
MOJI0OYHOX03. akaj. uM. H. B. Bepemaruna", Kag. Beicin. mat. u ¢us. ; [coct. I'. B. I'ycakoBa u
np.]. - Bonorma ; Monounoe : BTMXA, 2014. - 96, [2] c. - bubauorp.: c. 14

r) nepevYeHb WH(POPMAIMOHHBIX TEXHOJIOTHI, MCMOJIb3yeMbIX NMPHU MPOBEIEHUU
HAYYHO-MCCJIe10BaTeIbCKOM padoThl, BK/IKOYasi NepedYeHb NPOrPaMMHOI0 odecrnedeHus: U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

JIMieH3nOHHOE MPOrpaMMHOe odecriedeHue:

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office
Professional 2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows

B T.4. OTCYECTBCHHOEC
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Astra Linux Special Edition PYCBH 10015-01 Bepcuwu 1.6.

1C:IIpennpustue 8. Koundurypanus, 1C: byxranrepus 8 (yueOHast Bepcus)
Project Expert 7 (Tutorial) for Windows

CIIC KoncynbrantlIntoc

Kaspersky Endpoint Security ans 6uzneca CTaHaapTHBIN

CB0001HO pacnipocTpaHsieMoe JIMIIEH3MOHHOEe MPOrpaMMHoe olecrieyeHue:
OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome

B T.Y. OTe€4eCTBEHHOE

Sunexc.bpaysep

I/IH(l)OpMaIII/IOHHbIe CIIPaBOYHBLIC CHCTEMbI

— EnHoe 0KkHO JlocTyna K 00pa3oBaTeabHbIM pecypcaM — PeKUM JOCTyIa:
http://window.edu.ru/

— UTIC «Koncynprantlrocy — pexxum nocryma: http://www.consultant.ru/

— WHurepdakc - LleHTp pacKpbITHs KOPIOpaTUBHON HH(DOpMAIK (CepBep PACKPBHITUS
uHpOpMaIIKKN) — peKuM Joctyna: https://www.e-disclosure.ru/

— Nuadopmarmonno-npaBosoii mopran TAPAHT.RU — pexum nocryma:
http://www.garant.ru/

— ABTOMaTH3MPOBaHHAs ClipaBouyHas cuctema «Cenpxo3rexHuka» (Web-Bepcus) - pesxxum
noctym: http://gtnexam.ru/

IIpodeccnonanbubie 0a3bI JAHHBIX

— Hayunas snexkrponnas oubnuoreka eELIBRARY.RU — pexum noctyna: http://elibrary.ru

— Haykomerpuueckas 0a3a JaHHBIX SCOPUS: 6a3a JaHHBIX pedepaToB U IIUTUPOBAHUS —
pexuM poctyma: https://www.scopus.com/customer/profile/display.uri

— O¢unmansHbi cailT PenepanbHOM CayXO0bl TOCYAAPCTBEHHON CTaTUCTUKU — PEXKUM
noctyna: https://rosstat.gov.ru/ (OTKpbITHIi AOCTYIT)

— Poccniickas Akagemust Hayk, OTKpBITBII TOCTYII K HAy4YHBIM JKypHajlaM — pEKUM
noctyna: http://www.ras.ru (OTKpbITBI TOCTYII)

— OdunmanbHelil caiit MUHHCTEPCTBA CENbCKOTO X03siicTBa Poccuiickoii deneparu —

pexxum goctyma: http://mex.ru/ (OTKpBITBIH T0CTYI)

JJIeKTPOHHBbIE OUOJIMOTEYHbIE CHCTEMbI:

- JNIEKTPOHHBIN OnbaroTeunsIit katanor Web UPBUC — pexxum noctyna:
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=
STATIC&I21DBN=STATIC,

- OBC JIAHb — pexwum noctyma: https://e.lanbook.com/,

- OBC Znanium.com — pexxum gocryna: https://new.znanium.com/,

- DBC IOPAUT — pesxum poctyma: https://urait.ru/,

- OBC POLPRED.COM: http://www.polpred.com/,

- JIIEKTPOHHAs OMOIMOTEKA M3/1aTeIBCKOTO IeHTpa «AKkageMus»: https://www.academia-
moscow.ru/elibrary/ (konnexnus CI10),

- DBC ®I'bBOY BO Bonoroackas [MXA — pexum gocrtyma: https://molochnoe.ru/ebs/.
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9 MarepuajbHO-TEXHHYECKOE O0ecnedeHre TUCIUTLINHBI

VYuebnas aynutopus 1238 KabOuner ¢usuku. MexaHuka M MOJEKyIspHas (Qu3MKa, I
IPOBE/ICHUS MPAKTUUECKUX U JIAOOPATOPHBIX 3aHATHUH.

OcHallleHHOCTD:

VYyebnas mebenb: cToibl — 8, CTynbs — 16, qocka yueOHas

OcHoBHOE 000pyIOBaHHME W HaMNSIHBIE MocoOus: Tpubomerp, MasTHHK (OepOeka,
MaTeMaTHYeCKUN M (PU3MUECKUN MasSTHUKU, NPYXKUHHBI MAsATHUK, YCTAHOBKA Ul H3Yy4EHUs
3aKOHOB YIPYroro W HEYNPYroro yjaapa Tejl, YCTaHOBKA JJISl U3yUeHHs YOPYTux aedopMariuid,
ycraHoBka Juid onpenenenus CP/CV, Hacoc, ycTaHOBKA Uil ONPENENIEHUS BI3KOCTH JKUAKOCTH
meronoM  CTOKca, BHCKO3HUMETPHI, yCTaHOBKa s  ompeaeneHus  Koddduuumenra
IIOBEPXHOCTHOIO HATSXKEHHUS METOJOM OTphbIBa KOJbIA, CEKYHIOMEp, LITaHI'€HLUPKYIIb,
MHUKPOMETP, TUHEUKH, TEPMOMETPHI.

Ka6uner Ne 100 — 24,2 v,

VYuebnast aymuropus 1225 mist mpoBeaeHUs 3aHATHIA JIGKIIMOHHOTO U CEMUHAPCKOTO TUIIA
(MpakTHYECKUE 3aHSTHsA); TPYNIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTALMMN; TEKYIIEr0 KOHTPOJISA
U TIPOMEXYTOYHOH aTTECTALNH.

OcCHaIIIEHHOCTb:

YuebOnas Mmebenn: ctoisl — 40, ctynbs — 70, nocka ydaeOHas1, kadeapa.

OcHoBHOE 000pyI0BaHUE: 3KpaH JJs MpoekTopa 1 mT., mpoekTop - 1 MIT., KOMIBIOTEP B
KOMILJIEKTE - | 1miT.

KaGuner Ne 38 — 77,7 M2,

VYuebnas ayauropust 1322 Jlaboparopus oOmiei Gu3uKu, AJisi IPOBEACHUS TaO0paTOPHBIX
3aHATHM.

OcCHallleHHOCTb:

VYuyebHast Mebenb: cTOJBI JabopaTopHble — 9, cTynabs — 28, gocka ydyeOHas, mkad Juis
XpaHeHus1 yueOHOro maTepuaia — 4 mr.

OcHOBHOE OO0OpYJOBaHHME W HaIJIAAHBIE MOCOOUs: TPUOOMETp, NPYKUHHBIA U
MaTeMaTHYECKUH MasTHUKH, YCTAaHOBKA /IS OmpeaeieHus Kod(duimeHTa MOBEpXHOCTHOTO
HATSDKEHHMsI JKUAKOCTH, YCTAHOBKAa JUIs ompeAeneHus Bs3kocth MmerogoM Crokca u
BUCKO3MMETpa, ycTaHoBka i ompezencHuss Cp\Cv, Hacoc, yCTaHOBKa ISl OMpEICICHHS
YJIeIbHOTO COINPOTHUBIIEHUS MPOBOJHUK, TepMomnapa, mukpoammepmerp TIIT-105, marasun
COIIPOTHUBIICHUH, DJIEKTPOIUIUTKA, YCTAHOBKA JIJISI MCCIIEAOBAHUS 3aBHCUMOCTH COTIPOTHBIICHUS
METAJUIOB M TOJYHPOBOJHUKOB OT TEMIIEpaTyphl, 3JEKTPOIUIMTKA, MyiabTuMeTp BP-11,
YCTaHOBKA JIJISl U3YUEHHs 32aKOHOB IMOCTOSTHHOTO TOKA, MOJIIPUMETP C KIOBETAMU Pa3HOU JUIWHBI,
CEKYHJIOMED, JINHEHKH, CEKYHIOMEpPBI, INTAHTCHIIUPKYJIb, MUKPOMETP.

Ka6umer Ne 95 — 23,9 Mm%,

VYuebnas aynutopus 1229 KaOuner ¢usuku. DJIEKTpUUYECTBO W MarHeTH3M, JUIA
MIPOBE/ICHUS MPAKTHUECKUX U JIAOOPATOPHBIX 3aHATHH.

OcHalleHHOCTD:

VYuebHast Mmebenb: cTomsl — 13, cTynbsa — 34, nocka ydeOHasl.

OcHOBHOE 000pyZOBaHME M HArJSAHbIE TMOCOOMS: YCTaHOBKa Il M3YYEHHUS 3aKOHOB
Kupxroga, (peoctar, amnepMeTpsl, BOJIBTMETPHI, COMPOTHBIICHUS, BBIIPSIMHUTEIND), YCTAHOBKA
JUI TIPOBEPKH 3aKOHOB II€PEMEHHOI0 TOKa (amIiepMeTrp, BOJBTMETP, PEOCTaThl, KAaTYIIKU
WHIYKTHBHOCTH,  KOHACHCATOPHI,  BBIIPSAMHTENb, IEPEMEHHOTO  TOKa),  TepMorapa,
MHUKPOAMIIEPMETP, AJIEKTPOIUIMTKA, TEPMOMETPBI, Mara3uH CONPOTHUBICHHUH, YCTaHOBKA IS
UCCIICIOBAaHHS 3aBUCHMOCTH COTIPOTHUBIICHUS MMPOBOJIHUKA U MTOYIIPOBOJIHUKA OT TEMITEPATYPHI,
JNIEKTPOIUINTKA, MyinbTUMeTp BP-11, ycranoBka i wu3ydeHus p-n  mepexoza
(MHJUTHAMIIEpPMETPBI, BOJBTMETP, PEOCTaT, BhIMpsAMUTENb B-4-12 ocuummiorpad 31eKTpOoHHBIN
y4eOHbII), yCTAaHOBKA [UIS CHATHS XapaKTEPHUCTUK TPAH3UCTOpA, YCTAHOBKA MJS CHSTHUSA
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XapaKTEPUCTHK TPEXIIEKTPOJHON JaMIlbl, OCHMJUIOTpad, YCTaHOBKA JJIsi ONpEACICHHUs
TOPU30HTAJILHON COCTABJIAIOLIEH NHAYKIIMM MarHUTHOTO NOJIs 3eMJIU (TaHreH-0yccoulb, peocTart,
KJIto4, Beipsimutens B C-4-12. 9 , amnepmerp).

Ka6uner Ne 49 — 36,1 M.

Oobecneuenue oopaszoBanus s jaun ¢ OB3

Jiis obecniedenust 00pa30BaHUs WHBAIUIOB U JIMI[ C OTPAHUYCHHBIMU BO3MOXHOCTSMU
3JI0POBbSl pealin3alys AUCHUIUIMHBI MOKET OCYIIECTBISTHCSA B aJalTUPOBAHHOM BUJE, UCXOJS
U3 HHIUBUIYaJTbHBIX TICUXOPU3UUYECKUX OCOOCHHOCTEH H 1O JIMYHOMY 3asIBICHUIO
00y4aromerocs, B 4aCTU CO3/1aHUS CIICUANbHBIX YCIOBHI.

B cnemnuanbHbie yCIOBUST MOTYT BXOJAMTH: NPEIOCTaBICHUE OTAEIBHON ayIaUTOPHH,
HEOOXOUMBIX TEXHUYECKHUX CPEACTB, IPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOIIETO HEOOXOIUMYIO
TEXHUYECKYIO MTOMOIIb, BBIOOP (DOPMBI TIPEOCTABICHUSI HHCTPYKIIUU IO MOPSIAKY MPOBEICHUS
TEKYIIEr0 KOHTPOJS M TMPOMEXKYTOUHOM AaTTeCTallid, WCIIOJIb30BaHHUE CHEIHalbHBIX
TEXHUYECKUX CPEJICTB, IPEAOCTABIICHUE IIEpEPhIBA JIJIs TpUEMa MTUIIIH, JIEKapCTB U JIp.

Jljis Ui ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSIMHU 30POBbsSI IIPEIyCMOTPEHA OpraHu3alus
KOHCYJIBTAIINI C UCTIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

Y4eOHO-MEeTONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00ydYaromUXCs U3
YHUCiIa MHBAJIUAOB M JIMI C OTPAHUYECHHBIMH BO3MOKHOCTSIMU 310poBbsi (OB3) npenocTaBnstorcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37J0POBBS U BOCIIPHUATHS UH(DOpMALIUU:

Jlyist i1 ¢ HapyIeHUsIMH 3PEHUSL:

- B Ie4aTHOM (opMe YBETUYCHHBIM IIPUPTOM,

- B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

J17ig U1 ¢ HapYIICHUSMHU CITyXa:

- B ieyatHou opwme,

- B popme 2eKTPOHHOTO TOKYMEHTA.

Jyist v1n ¢ HapyIIeHUsIMH OTIOPHO-/IBUTATEIBLHOTO anmapara:

- B IeyaTHo# popme,

- B GOpMe AJIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepeuyeHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.
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10. Kapra koMneTeHI Uil JUCUMIIIIHMHBI

®usuka (35.03.06. ArpouH:keHepust)

L[e.l'II) JUCHUITIINHBI

CDOpMI/IpOBaHI/Ie HpeﬂCTaBﬂeHHﬁ, HOHS[TI/Iﬁ, 3HAaHUM O q)yHJlaMeHTaJ'H)HLIX 3aKOHaX KJIACCHYECKOM M COBpeMeHHOfI (1)I/I3I/IKI/I 1 HaBbIKOB MPHUMCHCHUS B
HpO(l)eCCI/IOHaHLHOﬁ JACATCIbHOCTU (1)I/I3P[quKI/IX MCTOJOB I/I3MepeHHﬁ n HCCHCHOB&HHﬁ, HeO6XO,HI/IMI)IX U1 U3Yy4YCHHS CMCKHBIX OUCHUIIIIUH, IJIA
MPOJAOJLKCHUSA O6pa3OBaHI/IH.

33[[3‘11/1 JUCHUITIINHBI

1. M3ydeHue OCHOBHBIX 3aKOHOB MEXaHHKH, TEPMOJMHAMHKH, SIEKTPOMArHeTu3ma, ONTHKHY,
2. Pa3BuTHE TOTHYECKOrO MBIIUICHUS.
3. OnnaseHne METOAAMH JTa0OPATOPHBIX UCCIEIOBAHUH.
4. BpipaboTka yMEHHUH 1 HaBBIKOB 10 IPHMEHEHHUIO 3aKOHOB (DU3MKH, HEOOXOJUMBIX [UIS BRIOPAaHHOW CIICIMAILHOCTH U [UIS TPUMEHEHHS MTOTY4CHHBIX
3HAHUWA B MHXEHEPHOU NPAKTHUKE.
5. JleMOHCTpaIyis CBSA3H pas3/enioB GU3NKH € MPAKTHUECKUMH 3a[a49aMH.
6. Pa3BuTHe yMeHUs MCIIOJIB30BaTh 3aKOHBI (DU3UKH ISl PEIICHUs] TPUKIAHBIX 33/1a4 U IPAMOTHO MHTEPIPETHPOBATh HX PE3YJIbTATHL

aTOMHOM (l)I/I3I/IKI/I 1 OCBOCHHEC MCTOZOB pCIICHUA 3aaad.

B mporiecce 0CBOCHUS TaHHOMN TUCIMIUIMHBI CTYJCHT (DOPMHPYET U AEMOHCTPUPYET CIICIYIOIIUE

Komnerenun dopma
[Tnanupyemble pe3yabTaThl 00yUeHUs TexHonoruu .
OIIEHOYHOT O CryneHu ypoBHEH OCBOEHUSI KOMIIETEHIIUN
Wnnekc DopMynupoBKa (MHIUKATOPHI JOCTHXKEHUST KOMIIETEHITHH) hopMupoBaHus cpesicTBa
Ob6menpodecCHoHAILHBIC KOMIIETCHITUN
OIIK-1 Cnocoben  pemats | U-1opk.1 JemoHcTpupyer 3HaHue | Jlekuuu 3amaum [ist Huske noporosoro (Hey10B/J1eTBOPUTEIbHbII)
THTIOBBIE 3a/la4il | OCHOBHBIX 3aKOHOB  MaTeMaTUYECKHX, CcaMOCTOSATENBHOTO | TpeOyemble 3HAHUS, YMEHUS U BIIAJICHUS HE
npodeccroHaNbHON €CTECTBECHOHAYUYHBIX u | JJabopatopHble paboThI | peuieHus c(OpMHUPOBaHBI.
JIeSITETIbHOCTH Ha | oOmEenpodecCHOHATBHBIX JIUCITUTUINH, IMoporosvlii (Y10BJI€TBOPUTEILHBII)
OCHOBE 3HaHUI | HEOOXOMWMBIX I peIICHUS THUIIOBBIX | Pemenue 3ama4y CobecenoBanue 3Haer  OCHOBHBIC  (U3UYECKUE  SBICHHS,
OCHOBHBIX  3aKOHOB | 3a/1a4 B 00JaCTH arpOHHKXCHEPHH. (yHIaMeHTaIbHBIE TOHATHS, 3aKOHBI M TEOPHH
Matematudeckux U | UJ-2ppy; Vcnonp3yeT 3HaHUS OCHOBHBIX | TectupoBaHue Oruer no KJIACCHYECKOH M COBPEMECHHOW (DU3UKU;
€CTECTBEHHBIX HayK C | 3aKOHOB MaTeMaTHYEeCKUX u nabopaTopHOA IpoaBuHYTHIN (X0pO110)
MPUMEHEHHUEM €CTECTBEHHbIX  HayK Uil  peLIeHUd pabote YMeer BBHIICIATH KOHKPETHOE  (PUIUUECKOE
HHPOPMAMOHHO- CTaHJApPTHBIX 33/1a4 B arpOUHKEHEPUU. CONlepKaHHWEe B TPHUKIATHBIX 3aJadyax Oymymien
KOMMYHHUKAIMOHHBIX | MJ-3omk.1 [IpuMeHsieT WH(pOpPMAIUOHHO- JICSATEIILHOCTH;
TEXHOJIOT Uil KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU B Tecr Bbicoxuii (0TJIMYHO)
pelieHnH THWIIOBBIX 3aJad B 00JacTu Baaneer KynbTypoil MBITIUIEHUS, CIOCOOHOCTBIO K
arpourkenepun. NJI-4ony.1. ITomb3yercs Pegepar 0000IIEHNIO, aHANu3y, T[OCTAHOBKE LEIU H

CIIEIUANBHBIMU TIPOTpaMMaMi B 0a3amMu
JAHHBIX TPH Pa3pabOTKEe TEXHOJOTHH U
CpPEeICTB  MEXaHW3alMu B  CEIbCKOM
XO3SICTBE.

BBIOOPY IyTeil ee TOCTHKEHUS.
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