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1 Ilesu u 3aaa4M JUCHUTLTHHBI

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

3agaum TUCHHMNJIMHBI:

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

2. Pa3BuTHE TOTHYECKOTO MBIIIJICHUSI.

3. OinageHue MeToaMu J1a00PATOPHBIX HCCIIEAOBAHUH.

4. BpipaboTka yMEHUI W HABBIKOB MO MPUMEHEHHUIO 3aKOHOB (PM3MKH, HEOOXOAWMBIX IS
BBIOpAaHHOW CIIEIMANBHOCTH W ISl MPUMEHEHHS ITOJyYCHHBIX 3HAaHUH B~ WH)KEHEPHOU
IPaKTHKE.

5. JleMoHcCTparus CBS3M pa3iesioB GU3NKU C MPAKTUYSCKUMHU 3a/1a49aMH.

6. Pa3BuTHe ymeHHUs HCHOJNB30BAaTh 3aKOHBI (DU3MKHM ISl PEIICHUs NPHUKIAAHBIX 33134 U

IpPaMOTHO UHTEPIPETUPOBAThH UX PE3YJIbTATHI.
2 Mecrto qucuunauHbl B ctpykrype OOII

Hucuunnuna «®dusmka» OTHOCUTCS K 00s3aTeNbHOM YacTH AMCHMILIUH (henepaabHOro
roCy/IapCTBEHHOIO0 00pa30BaTEIbHOIO CTAHJApTa BBICHIETO OOpa30BaHUS I10 HAIPABIICHUIO
noarotoBku 35.03.06 Arpounskenepus. MHuaekc aucuuruinasl o yuebnomy miany: b1.0.10.

Jucuumnuza «@Pu3nka» HM3y4daeTcs C IMEPBOr0 CEMECTpa IEpBOr0 Kypca IO3TOMY
OasupyeTcs Ha 3HAHUSAX U YMEHUAX, OTYYEHHBIX CTYJECHTAMH MIPHU U3yYEHUH HMIKOJIBLHOTO Kypca
Gu3KMKN 1, M3ydaeMbIX napamiensHo, auciumiuH b1.0.09 «Marematuka» u b1.0.11 «Xumusy.
K uncny BXOAHBIX 3HaHMM, HAaBBIKOB M BJIAJICHUN CTYAEHTA, IPUCTYHAIOUIETO K U3YUYECHUIO
JUCHUIUINHBI «DU3UKa», TOIKHO OTHOCUTHCS CIIEAYIOLIEE:

1. Maremaruka.

Temsbl:

1. TlepemeHHble BeTMYUHBI U (PYHKIIMOHATFHAS 3aBUCUMOCTb.

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

3. TlonsTue 00 MHTETpaJE U €ro MPHUIIOKEHNUE.

4. JluddepenunanbHble ypaBHEHUS! TEPBOTO U BTOPOT'O MOPSIKOB.

2. Heopranuueckasi Xumusi.
Temsbl:

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

nepuoanyueckas Tabiuia XMMUIECKUX DJIEMEHTOB, XUMUYECKasi CBSI3b).

2. PacTBOpBI HEANIEKTPOIUTOB U ANEKTPOIUTOB (IJICKTPOTUTUYECKAS TUCCOIHAIIHSA).

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 «DmeKTpoTeXHUKAa M DIEKTPOHHUKA»,
b1.B./IB.02.01 «Meroguka mnpoBedeHHS HAYYHBIX HWCCICIOBaHUI». 3HAHUS, YMEHUS H
BIaficHUs1, GOpPMHUpPYyEMBbIE TaHHOW y4eOHON NUCIMIUIMHON SBISAIOTCS 6a30¥ 11 3¢ (HEKTUBHOTO
MIPOXOXKACHUSI TMPOU3BOACTBEHHON NPAKTHKH, HAMMCAHUS KYpPCOBOT'O IMPOEKTa M BBITYCKHOM
KBaJTM(PHUKAIIMOHHOHN paboTBhI.



3 Komnerenuuu odyuarouierocsi, popMmupyemsoie B pe3yJbTaTe 0CBOCHHUs TUCHMIJIHHBI

KO):[ N HAUMCHOBAHHUE KOMIICTCHIINHU

Kon | HANMMEHOBaHMEe
JDOCTHIKeHUS KOMIIeTEeHIMH

HHIMKATOpA

OIIK-1 Cnocoben pemiath TUIOBBIE 3aJaud
npoeCCHOHATIBHON JEATEIbHOCTH Ha OCHOBE
3HaHUH OCHOBHBIX 3aKOHOB MaTE€MaTHYECKUX
U €CTeCTBEHHbIX HAayK ¢ IPHUMEHEHHEM
UH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX
TEXHOJIOTHI

N-1omk-1 JdeMoHCTpUpYyeT 3HaHUE OCHOBHBIX

3aKOHOB MaTeMaTHYECKHX,
€CTECTBCHOHAYYHBIX u
obmenpodecCHOHATBHBIX JUACIUILINH,

HEOOXOIMMBIX JJIsSi PEIICHUS] TUIIOBBIX 3a/1a4 B
00J1aCTH arpOMHKEHEPHH.

N-20nk1 Wcmonb3yer 3HaHUS OCHOBHBIX
3aKOHOB MaTEeMaTHYECKNX W EeCTSCTBEHHBIX
HAyK U1 pELICHHWS CTaHJapTHBIX 3aJad B
arpOMHKEHEPHUU.

NN-3onk1  Ipumensier  mHQOpPMAIOHHO-
KOMMYHUKAI[MOHHbIE TE€XHOJIOTMM B PELICHUU
TUIOBBIX 3a7a4 B O0JIACTU arpoOWHXCHEPUH.

N-4omk-1. [Tonp3yercs CcIieaJIbHBIMU
nporpaMMamMud W 0a3aMM  JaHHBIX  TIpU
pa3paboTke TEXHOJIOTHI u CpEICTB

MEXaHu3alu B CCIIbCKOM XO3SMCTBE.

4 CTpyKTypa U coJep:KaHue JUCHUILINHBI

OO0t 00BEM IUCHUIUIMHBI COCTABIAET 8 3aUETHBIX €UHHUILI.

4.1 CrpykTrypa AUCHMILIMHBI
Ounas ¢popma 00yueHus

. 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
Bu npoMeKyTOUHOM aTTECTalluU 3ayer 3a4er 9K3aMEH
O0mas TpyA0EMKOCTh, YaChI 288 108 12 108
3a4éTHbIE €IUHALLI 8 3 2 3
3aounas popma oOyueHus

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 Tpya0€MKOCTh, 9achl 288 144 144
3auéTHBIC €TUHUIIBI 8 4 4




Ou4Ho-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 mpoMexxyTouHOM aTTecTanuu 3ayer 3a4er 9K3aMEH
O061mas TpyA0EMKOCTbh, YaChl 288 72 108 108
3auéTHBIC CAMHUIIBI 8 2 3 3

4.2 Conep:kanue pa3iesioB IHCHUIINHbBI

Paszoen 1. Du3nyecKkne 0CHOBbI MEXaHUKH

[Ipenmer ¢u3uku. Meronbl  (PU3MUYECKOTO  HWCCIENOBAaHHS:  ONBIT, THIIOTE3a,
JKCHEpUMEHT, Teopus. Martematuka U ¢usuka. [lnanexkTuueckuil Marepuanu3Mm U (pusmka.
Baxwneiimue stansl ucropun Gpusuku. Posb Gu3NKK B pa3BUTUN TEXHUKH U BIMSHAE TEXHUKU HA
pasButHe ¢usznku. duzuka Kak KynbTypa MojenupoBaHuss. KoMmbroTepel B COBPEMEHHOI
¢usuke. Ponb ¢usnku B craHoBieHud uHKeHepa. OO0mmas CTpyKTypa M 3a1add Kypca (GU3UKU.
PazmepHocts Qusnueckux BenuuuH. Cucrtembl eauHull. OCHOBHBIE €IUHULBI (PU3HMUECKUX
BenuuuH B CU.

MexaHnuka, €€ paszfeiibl, OCHOBHBIE JTallbl pa3BUTHA. MeXaHMYECKOE IBMKEHHE KaK
npocreinias popma 1BrKeHNs MaTepun. Kilaccuyeckast MeXaHUKa, TPAHULBI €€ IPUMEHUMOCTH;
CHUCTEeMBl OTCYETa, MaTepuaibHas TOYKAa, CUCTEMA MaTepUabHBIX TOYEK, aOCOIIOTHO TBEPHOE
TEJI0, CILIOLIHAS Cpefa.

Kunemarnka marepuanpHoi Toukn. KuHemaruka, e€ 3agaun. Ilepemenienue, CkopocTs,
yckopeHue. CBs3b MEXKIy KOOpJIMHAaTaMH M BPEMEHEM MpU PaBHOMEPHOM U HEPABHOMEPHOM
nemkeHud. KpuBonmHeliHoe nBmxkeHHEe. CKOpOCTb M yCKOPEHHE TIIpU  KPUBOJUHEHHOM
JIBUKECHHH.

Jlunamuka MarepualbHOW TOYKH. JluHamuka, €€ 3agauu. Ilepselii 3akoH HproTOHA,
MHepLuuaJgbHble cHucTeMbl oTcuéta. Bropoit 3akoH Herorona. Cuia. Macca kak Mepa
WHEPLMOHHBIX U TPaBUTALIMOHHBIX CBOWCTB MAaTepuu. 3aBUCUMOCTb MAacChl OT CKOPOCTH.
Umnynec. Tperuit 3akoH HproToHa. 3akoH coxpaHEeHUs HMIYNbca. PeakTHBHOE ABM)KEHHUE.
IlenTp MHEpLMH.

OyHaamMeHTanbHble B3auMoJeicTBus. Cuia TSKECTH, cuila TPEHHs, YNPYrue CHJIBI;
CUJIbl MHEPLIUU; CUJIBI, JEHCTBYIOLIME TP KPUBOJIMHENHOM IBUKCHUHU.

Pabora u mouiHOCTh. DHeprus Kak o0IIas KOJWYECTBEHHas Mepa pa3iMuHbIX (popm
JOBIKCHMSI MaTEpUM M BUAOB B3aUMOACWUCTBHA. OHEPrusi MEXaHMYECKOH CUCTEMBI.
Kunetnueckass sHeprus. CuioBoe mone. Cuiabl KOHCEpBAaTHUBHBIE W HEKOHCEPBATHBHBIE.
[TorennuanbHas >Heprusi. PaBHOBecue MexaHuueckoil cucteMsl. ['padudeckoe mpeicTraBieHue
SHEPTUH, MOTEHUHAJIbHbIE KpUBbIE. CBsA3b MEXAY NMOTEHIHAIBHONW SHEPIHMEN M CUJIOW. 3aKOH
COXpaHEeHMsI SHepruu B MexaHuke. OOmedu3nyeckuid 3aKOH COXpAaHEHHS U TNPEBpALICHUs
SHEPruM Kak oJHa H3 (OpM BBIpAXKEHHS HEYHUUYTOKAEMOCTU JIBUYKEHUS, BO3MOXHOCTHU
nepexosoB OJHMX (GopM JBWKeHUs B Jpyrue. CTonkHOBeHHe Ten. lIpuMeHeHue 3aKOHOB
COXPAHEHHUsI SHEPTHH U UMITYJIbCa K YIPYTOMY U HEYIPYroMy yAapy.

Mexanuka tBepaoro tena. Ilonstue TBEpIOro rena. YIioBsle EpPEMELEHUE, CKOPOCTh
U YCKOPEHHE, CBSI3b YIJOBBIX BEJIWYUH C JIMHEWHBIMA. MOMEHT CHJIBI, MOMEHT HHEpLUHU.
YpaBHEHHE NUHAMUKHU BpALIATEIbLHOIO ABUXKEHUSA. MOMEHTBI MHEPLMHU HEKOTOPBIX Teil. Ilapa
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cui1. MoMeHT umnyibca. 3aKOH COXPAaHEHHS MOMEHTa uMIlyibca. OpHEHTaIusl KOCMUYECKHX
KopaOueir. PabGota mpu BpamaTenbHOM JBIKCHHH. KHHETHUecKas SHEprusl BpPaIlalolIerocs
TBEPAOTO TEIA.

Konebanuss u BosmHbl. O0mmMe cBefAeHUs O KojieOaHUsAX. ['apMoHMYECKHe KoJieOaHus,
KMHEMaTuKa U JUHaMMKa KojebarenbHoro ABkeHus. KBasuynpyras cuna. Marematudueckuil u
busznyeckuil MasSTHUKH. OHeprus W UMIylbc ocuwuistopa. CroxeHue KoseOaHUH,
MPOUCXOJSAIIUX BJOJH OJHOM MPSMOM, ¥ B3aUMHO TNEPICHIUKYJISIPHBIX KOJICOAHUH.
3aryxawomue konebaHus, JorapuMUUYecKuil JEKpeMeHT 3aTyxaHusa. ABTOKOJeOaHUS.
BrinyxeHHble KoslebaHus1, pe30HaHC, ero 3HaueHue B TeXHUKE. PacripocTpanenue konebanuii B
ynpyroit cpene. BoiHoBass mOBEpXHOCTh U BOJHOBOHM (hpoHT, mpuHIMN [ 'folireHca. YpaBHEHHE
BOJIHBI.

DONeMEHTbl  TEOpUM  OTHOCUTEIbHOCTH. (OCHOBaHUS, MPEANOCBUIKA  TEOPUHU
oTHOcUTENbHOCTH. [IpuHUMN oTHOcUTenbHOCTH [l'amuies. VIHBapHAaHTHOCTh  ypaBHEHHM
KJIACCMYECKONM MEXaHUKU OTHOCHUTENbHO MpeoOpazoBanuil ['anmunes. Kputnka HBIOTOHOBCKHX
NOHATUI a0CONIOTHOTO JIBUKEHHUS, MPOCTpaHCTBA M BpeMmeHu. llocTymatel OWHIITEHHA.
[IpeoOpazoBanusa Jlopenna. OTHOCUTETBLHOCTh OJHOBPEMEHHOCTU. J[MHTETBbHOCTH COOBITUH U
JUIMHA TeJl B Pa3jIMYHBbIX CHUCTEMax OTCYETa. 3aMe/UIEHHE BPEMEHM U COKpAIllEHUE JJIUHBI —
pealibHble, HO  OTHOCUTENbHbIE A(P(HEKTb; KPUTUKA  HUJCATUCTUYECKUX  TPAKTOBOK
penaTuBUCTCKUX 3¢ ¢dekToB. Cl0KEHHE CKOPOCTEH B TEOPUU OTHOCHTEIBHOCTH. CBSI3b MEXIY
MIPOCTPAHCTBOM U BPEMEHEM B TEOPUU OTHOCUTEIBLHOCTH, MHTEpBaJL. [IpocTpaHcTBO M Bpems Kak
eauHas popma CyliecTBOBaHUSI MaTEPUU.

CnoxxeHue CKOpOCTEel B TEOPUU OTHOCUTENBHOCTU. CBSI3b MEX]Y MPOCTPAHCTBOM M
BPEMEHEM B TEOPUU OTHOCUTEIBHOCTH, MHTEpBal. [IpocTpaHcTBO M Bpems Kak efuHas ¢popma
CYILIECTBOBaHUSI MaTEPHUHU.

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

Pazoen 2. Cmamucmuueckana puzuka u mepmoouHamuKa

JInHaMU4ecKue W CTAaTHCTHYECKHE 3aKOHOMEpPHOCTH B (¢u3uke. CTaTUCTUYECKUU H
TEPMOJIUHAMUYECKUN METO/BI.

WneanbHplil ra3. DOMNHUpUYECKHE 3aKOHBI WJCAIIBHOTO ra3a, YpaBHEHHME COCTOSIHMUS,
npeaesibl IPUMEHUMOCTH. CBSA3b MEXAY MUKPO- M1 MAaKPOCKONUYECKUMH ITapaMeTpamu rasa.

OcHoBbl MoJieKyJIsIpHOH (u3uku. OCHOBHOE ypaBHEHHME KMHETHMUYECKOH TEOpHH Ia30B
(n1s maBieHwus, Ans Temrepatrypbl). CpeaHsist SHEprus MoyeKkya. MoleKynsipHO-KHHETHUECKOe
TOJIKOBaHHE TeMIieparypbl. HemocTHXKMMOCTh aOCONIOTHOrO HYNS M HEYHHYTOXKAeMOCTh
IBWKeHUs. DIyKTyauuu JaBlieHUs, dYucaa Mosekysl. CKOpOCTH MOJeKyd rasza. 3akoH
pacnpeneneHns MoJIeKyJ Mo cKopocTsM MakcBesuia, ero sKclepuMeHTaabHas npoBepka. ['a3 B
MoJie TATOTEHUs, OapomeTpuueckas Qopmyna. ATmocdepa miaHer. 3aKOH pacmpeieleHus
bonpiiMaHa, ero yHuBepCanbHBIN XapakTep.

VYnopyroe ¥ Heynpyroe CTOJKHOBEHME 4YacTHULl (MOJIEKYyJd), 3HAu€HHE W3Yy4YEeHUs
cToikHOBeHUN B (usuke. DpdextuBHOoe cedeHue. CpeaHee YMCIO CTOIKHOBEHUM B €IUHUILY
BpPEMEHH U CpeHss JUIMHA CBOOOTHOTO pobera Monekyn. Bakyym. SIBieHus nmepeHoca B rasax:
muddy3us, TEIONPOBOAHOCTh, BHyTpeHHee TpeHue. OOUIHOCTh MOJIEKYISIPHO-KHHETHYECKOTO
MeXaHHU3Ma SIBJICHUN TiepeHoca, Ko HUIIMEHTHI TEPeHOCa, 3aBUCUMOCTh UX OT TeMIIepaTyphI.

OcHOBBI TepMOJUHAMUKHU. TepMOANHAMHKA KaK TEOPETHUECKass OCHOBA TEIUIOTEXHUKH.
TepMmonuHaMuueckasi CHCTEMa, PABHOBECHOE W HEPABHOBECHOE COCTOSIHUS. BHyTpeHHss
DHEPTUSI CUCTEMBl KaK (YHKIUS COCTOSIHUS. DKBUBAJEHTHOCTh TEIUIOTHI M padoThl. IlepBoe
Havano TepMoauHamMuku. CterneHu cBOOOABI MONIEKYI. BHYTpeHHssT SHEprus UaeaabHOro rasa.
Pabora, coBepmiaemas ra3om mpu u3MeHeHuu oObéMma. Kiaccuyeckass Teopus TEIJIOEMKOCTH
U7eanbHOr0 Ta3a, KBaHTOBBIe d(dexTrl. M3omporieccsl ¢ razamu. AnuabaTUyecKuii mporiecc.
OOpatumble U HeoOpaTHUMble MpoLecchl. TepMoAMHAMHUYECKas BEPOSTHOCTh COCTOSHUS
cucTteMbl. OHTponusi. BTopoe Hadamo TEpPMOJMHAMHKA M €ro CTaTUCTUYECKHM CMBICIL.
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M3MeHeHne SHTPOIMU CHUCTEMBl IpU pa3nyHbIX Ipoueccax. Kpyrossie mnpoueccel, KIIJ
terioBod MamuHbl. [lytn moBeimenus KIIJ[ TenmoBbix mamuH. ['paHuiibl OpUMEHUMOCTH
BTOPOI0  Hauyajga TEPMOJMHAMMKHA U  «T€OpUsA»  TEIUIOBOM  cMepTu  BceneHHOM.
HeyHu4TOoX)aeMOCTh JBUKEHHUS M KPUTHUKA «TEOpPUM» TEIJIOBOM cmepTH. Tperpe Hawaio
TEPMOJUHAMUKHU.

PeanbHble ra3pl, KUAKOCTH U TBepAble Tena. OTKIOHEHHWE CBOMCTB Tra3oB OT
UJCAIBHOCTU. MEXMOJIEKYJISIpHbIE B3aWMOJAEUCTBUSI, 3HEPIUs B3aUMOAECUCTBUS MOJIEKYIL
VpaBuenue Ban-nep-Baansca u ero anamus. M3orepmbl Ban-nep-Baanbca, kpuTuueckoe
COCTOSIHUE  BellecTBa. BHYTpeHHss1 SHeprus peanbHoro rasa. (CkumKeHHE  Ta3oB.
Kpucrannnueckue u amopdHbie Tena, UX OTau4ue. TUIbl KPUCTAIIMYECKUX PElIeTOK. TerninoBoe
JBIDKEHUE B pealibHBIX KpucTaiax. JledekTsl B KpucTamiax. TemnoBoe pacmupeHue TBEPAbIX
ten. TemnoemMkocTh TBepabIX Tel, 3akoH tononra u IItu. Ilonstue o dononax. TemnoemkocTsb
KpUCTAJIJIOB IIPU HU3KUX M BBICOKMX TeMIileparypax. IlnaBnenue TBepabix ten. Mexannueckue
CBOICTBa TBEpIbIX TeJ, YINpyrue M Iuactuueckue nedopmauuu, 3akoH ['yka. Ilpounocts
TBepAbIX Tes, onblT Hodde.XapakTepucTUKa >XUAKOTO COCTOSHHS, CTPYKTypa IKHIKOCTH,
OmxHUI mopanok. TeruioBoe ABMkKeHHE B KUAKOCTH. uddysus B kunkoctu. Bs3kocTh
xuakocTd, 3akoH Ctokca. CTekinoBaHue W Kpucramuzauus kugakocTtd. [lomumepsl. Kunkue
kpuctauibl. [loBepxHOCTHOE HaTsbkeHue. HayuyHoe M mpakThueckoe 3Ha4eHHE MOBEPXHOCTHBIX
ABJICHUM, WX YHHUBEpPCAIbHOCTh. J[laBieHME MOJ HCKPUBIEHHOW IOBEPXHOCTBIO >KUIKOCTH.
SIBnenue kamwsipHocTU. VcniapeHre u KUIEeHUE KUJIKOCTEH.

Pa3zoen 3.2nexmpuuecmeo u maznemusm

[Ipupona sieKTpOMarHeTu3Ma, YHHBEPCAIBHOCTb JJEKTpUYECKUMX cuil. J[Ba Buna
AIIEKTPUYECKOr0 3apsja. OJEKTpu3alus TpeHueM. JIUCKpPEeTHOCTh 3JEKTPUYECKOro 3apsia,
3jeMeHTapHble yacTulbl. «HencuepnaemMocTb 371€KTpoHAa M BEIMYMHA HAMMEHBUIETO 3apsjaa B
CBETE «KBApKOBOM rumnote3pl». CTpyKTypa «3JE€MEHTapHbIX» 4YacTHll, BOJHOBBIE CBOMCTBA
MUKPOUYACTHI]. 3aKOH COXPAaHEHHS AIEKTPUUYECKOTO 3apsaa. YueHue 00 dJeKTpOMarHeTu3Me Kak
TEOPETHYECKasi OCHOBA JJIEKTPOTEXHUKHU.

OnexTpocTaThka. BzanMoaelicTBue AMEKTPUYECKUX 3aps10B B BakyyMme. 3akoH Kyiona.
Cucremsl enunul. bauskozaeicTBue. DIeKTpUUEcKOe MoJie KaK CaMOCTOATEIbHAasi 00BEKTUBHAs
¢usnueckas peanbHocTh. HanpsokéHnocTts mousis. IloTok BekTopa Hampsbk€HHOCTH. Teopema
['aycca u e€ mpuiokeHHs K BBIYUCICHUIO HAnpsKEHHOCTH mosield. PaboTa B aneKkTpuyeckoM
nosie. ITorennnan. IloTeHnman TO4EYHOro 3apsiia U CUCTEMBI 3apsiioB. DKBUIIOTCHIIMAIbHBIC
noBepxHocTU. CBSA3b MEXIY HANOpsDKEHHOCTbIO W moreHuuanoMm. Llupkynsuus BekTopa
HaNPsUKEHHOCTH, TOTEHUAIBHBIN XapaKTeP AIEKTPOCTATUYECKOTO MOJIA.

[IpoBOAHMKY B 3JEKTPUUECKOM I0JIE€. DNEKTPOEMKOCTh MPOBOJHUKOB. KoHIeHCaTOPBI,
CHOCOOBl MX COEIMHEHHs. OHEprusi 3apsHKeHHOrO TMPOBOJHMKA, CHUCTEMbI HEMOIBM)KHBIX
TOYEYHBIX 3apsiI0B. DHEPrHUs KOHAEeHcaTopa. [IITOTHOCTh 3HEPTUH AJIEKTPOCTATUYECKOTO TTOJISL.

JvdnexTpuku. JMmoss B 2JIEKTPUYECKOM Iosie. Buael mosspusanuu AUAIEKTPUKOB
(97eKTpOHHAsi, MOHHOTO CMeIleHus, AunoibHas). [lonsgpuzyemMocTr aTOMOB U MOJIEKYI.
AHN30TpOnUsl MOJIIPU3YEMOCTH. OJIEKTPUYECKOE II0JI€ B JMIJIEKTpUKE. JlManekTpuueckas
MPOHUIIAEMOCTh, €€ 3aBUCMOCTh OT TEMIEPATyphl. DIEKTpOCTaTHUECKast MHTYKLUS.

[TocrosauHbIl  dnekTpuueckuid  TOK. [IpOBOIHMKM W H30JATOpPBL. Y CIIOBUS
CyILIECTBOBAHUS TOKA. DJIEKTPUUECKUI TOK, €T0 XapaKTepUCTUKHU. 3aK0H OMma T y4acTKa LEIH.
Huddepenumansaas popma 3akona Oma. Ctoponnue cuibl. DJ[C raqbBaHHUECKOTO 3JIEMEHTA.
3akon Oma a5 ydacTKa LIeTH C rajlbBaHUYECKUM 3JieMeHTOM. Pa3BeTBiE€HHbBIE 1lenu, IpaBuiia
Kupxroda. Pabota u momrHocts Toka. 3akoH J[xxoyns-Jlenna B nuddepenimansaoit popme.

MaruautHoe moisie. [lpupoga mMarHuTHOroO moJig. BekTop MAarHUTHOM MHIYKIIHH.
MaruutHsblil notok. 3akoH bno-Casapa-Jlamiaca u mpumepsl pacuéTa MarHUTHOIO TOJSL TOKa
(MarHuTHOE MOJ€ MPSIMOTO TOKa, KPYroBOrO TOKa). MarHuTHOe mojie JBHXKYIIETOoCs 3apsja.
Cuna Amnepa. BzanmopeiicTBue mnapasienbHbIX TOkoB. Cucrema eauHul. MarHeTusm Kak
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pensaTUBUCTCKUN >PdexT. Lupkynauus BeKkTopa MarHUTHOM WMHAYKUWHU, HE MOTCHIMATbHBIA
XapakTep MAarHUTHOIO IIOJIA, COMNOCTABJICHHE OHJIEKTPOCTATUYECKOTO M MAarHUTHOTO MOJEH.
Conenouz. KoHTyp ¢ TOKOM B MarHUTHOM I10JI€, MAarHUTHBI MOMEHT. DHEPIUsl BUTKA C TOKOM
BO BHEIIHEM MarHuTHOM moJje. PaboTta mo mepeMenieHuio mpoBOAHUKA C TOKOM B MarHUTHOM
nosie. Cuna Jlopenua. J[BuykeHue 3apspKEHHBIX YacTUIL B 3JEKTPUUECKOM U MarHUTHOM I1OJISIX.
OrnpeneneHne yaenbHOrO 3apsja d3JEKTpOHAa M HMOHOB. Macc-CeKTpoMeTpus. Y CKOPUTENIH
3apsKEHHBIX 4yacTull. ONMCaHUE MAarHUTHOIO IOJs B MarHeTukax. BeKkTop HaMarHuU4eHus.
MarnuTtHass BOCHPUMMYMBOCTh M MarHUTHas MPOHUIAEMOCTb. HanpsEHHOCTh MAarHUTHOIO
nojsi. MarHuTHBIE CBOMCTBAa 3JEKTPOHA, aTOMOB W MOJIEKYJ; OpOHWTalIbHbIE U CHHHOBBIC
MOMEHThI. KBaHTOBaHME MEXaHMYECKOIO0 MU MAarHUTHOIO MOMEHTOB aTOMOB, omnbIT llltepHa u
I'epnaxa. Jlnamarnerusm. [lapamaruernsm. Marautssiii pezoHanc. @eppoMarHeTusM, JOMEHHas
CTpYKTypa (heppOMarHeTUKOB U CIIMHOBAs mpupoja ¢heppomMarerusma, rucrepesuc. OeppuThl.
[TosryueHne MarHUTHBIX noJiell. CBEpXCUIIbHBIE TIOJIS.

DNeKTpuYeCcKre TOKM B METaJulax, XKUAKOCTAX U rasze. [Ipupona Hocutenen 3apsaoB B
Merauiax. Kilaccuueckass ayieKTpoHHas Teopusi MeramuioB. 3akoHbl Owma, Jlxoyns-Jlenia,
Bunemana-®paHua ¢ TOUKM 3peHUS 3JIEKTPOHHON Teopuu MeTauioB. Hepgoctatku u mpenensl
IIPUMEHUMOCTH KJIACCUYECKOM SJIEKTPOHHOM TEOpUM MeTajuloB. KBaHTOBas TEOpUS METAJUIOB.
Oyukuus pacnpeaenenus depmu-/lupaka, KOpPEHHOE OTJIMYME KBAHTOBOW CTATUCTUKH OT
KJIACCUYECKOM,  MpeAeNbHBIM  mepexox  Mexay  HuMU.  OOBEKTUBHBIH  XapakTep
KBAaHTOBOCTATHCTHYECKUX 3aKOHOMEPHOCTEWU. 30HHAsI TEOPHUsS TBEPABIX TeJl, JEJIECHUE TBEPABIX
TE€1 Ha MeTaUlbl, JUAJIEKTPUKH, MOJIYIPOBOJHUKHU. OIJIEKTPONPOBOJHOCTh METALIOB,
3aBUCUMOCTh 3JIEKTPOIIPOBOJHOCTU OT TeMIlEpaTypbl. DJIEKTpUUYECKUd TOK B raze. [Ipomeccsl
MOHM3AIMKN U PEKOMOMHAIMH. DJIEKTPOIIPOBOJIHOCTH C1a00MOHMU3UPOBAaHHBIX razoB. IloHsaTue o
miazMe. OJIEKTPOIPOBOJHOCTh IUIA3Mbl. DJIEKTPUYECKUH TOK B JKMIKOCTH. OIJIEKTPOJIM3.
XUMUYECKUE  HUCTOYHUMKM  ToKa. [IpuHIMI ~ AEHCTBUSA  aKKyMYJATOpa. SBnenune
CBEpXIPOBOAUMOCTH. TepMoanHamMuka CBEpXIPOBOJAHUKOB. KynepoBckoe crnapuBaHUE Kak
HEOOXO/IMMOE YCIIOBHE CBEPXIPOBOAMMOCTH. KylOHOBCKOe OTTajikuBaHWe U (HOHOHHOE
IpUTSDKEHUE.  BplcokoTeMiiepaTypHas — CBEPXIPOBOJUMOCTb.  JJIEKTPUYECKUH  TOK B
nosynpoBogHukax. [lomympoBoguuku. CoOCTBEHHass MPOBOAUMOCTh  IOJYIPOBOTHUKOB.
IIpumecHass TPOBOAMMOCTH  TOJYINPOBOJHUKOB, JOHOPHBIE M  aKIENTOPHBIE YPOBHH.
3aBUCHUMOCTh ~ CONPOTHBJIEHHUS  IOJYNPOBOAHUKOB  OT  TeMmmeparypel. TepMHUCTOPBHI.
DOTONPOBOAUMOCTb.

Pa6ora Beixona. TepmoanekTpoHHas sMuccus, e€ npuMeHeHus. 3akoH borycnasckoro-
Jlenrmropa, ¢opmyna Puuapacona. Bropuunas snexktpoHHast sMuccus. KoHTakTHas pa3HOCTb
noteHuuanoB. KOHTakT IByX NOJYNpPOBOJHUKOB (p-N — mepexon). Pu3ndeckue NPUHIUIBI
paboThl MOITYNPOBOJHUKOBBIX MPHUOOPOB, OCHOBAHHBIX Ha p-N — mepexone. DpdekT 3eedeka,
tepmonapsl, 3pdex Ilenprhe.

ONEeKTpOMarHuTHas WHAYKLIHA. OJEKTPOMAarHUTHOE II0JI€, DJIEKTPOMATrHUTHBIE
BOJIHBI. SIBJI€HME SJIEKTPOMAarHUTHOM MHAYKUUHU. OJIEKTPOABMKYIIAs CHUJIAa WHAYKLHUU.
ONEKTPOHHBIM MeXaHu3M Bo3HUKHOBeHUs OJIC wuHAykumu. SBIeHMs CaMOMHIAYKIMH U
B3aUMHON MHAYKUMHU. MHIYKTUBHOCTH cojeHouna. Toku Dyko. DHEprusi MarHUTHOTO MOJIS.
BuxpeBoe anexktpuueckoe mnose. Tok cMemieHus. OJNEKTPOMAarHUTHOE IIOJI€. Y paBHEHHUS
Makcgenia B UHTerpasibHOU U Aud pepeHnnansaoit hopmax.

CBoOosHbIe KoseOaHUs B KoJeOaTelbHOM KOHType Oe3 aKTUBHOI'O CONpPOTHBIICHHS.
CBoOonHble 3aTyxamomue KoseOaHus. BpiHyxkaeHHble konebanus. I[lepeMeHHBI TOK, €ro
MOJIy4YeHUE W XapakTepucTuku. llosHOe compoTHBIIEHHME ILiEnu, COAEpXKalle EMKOCTb U
WHIYKTUBHOCTb. OJIEKTPOMAarHUTHBIE BOJIHBI, YPAaBHEHUE BOJHBL. OKCIEPUMEHTAIBHOE
UCCJIEOBAHUE DJIEKTPOMArHUTHBIX BOJH. OHEPIUs W MMIIYJIBC 3JIEKTPOMArHUTHOTO MOJIS.
Bexrop [lolintrara. M3mydyenune aumnons. [llkana 31eKTpOMarHUTHBIX BOJIH.

Pazoen 4. Onmuka u amomnasn uszuka



DOneMeHTHl TeoMeTpuueckoil onTuku. Onruka Kak ydeHue o0 U3Iy4YeHHH U
pacnpoCTpaHEHUN CBETA U €ro B3aUMOJEHCTBUH ¢ BelecTBOM. [Ipupona cBera, KopnycKysspHas
Y BOJIHOBAsi TEOPUU CBETA, «IBOMCTBEHHOCTH»IPUPOBI CBETA. DBOIOIMS B3[JIS10B HA IPUPOAY
cBera. OCHOBHBIE 3aKOHBI FeOMeTpruYecKor onTUKHU. [Ipuniun @epma.

BonroBas ontuka. CeroBas BoiHa. MHTepdepennus ceera. KorepentHocTh. CiocoObI
HabmoieHust uHTepdepeHIu ceera. MiuTepdepeHIus cBeTa npu OTPaskeHUU OT TOHKHUX TIEHOK,
MOJIOCHl PABHOM TOJIIMHBI, paBHOro HakioHa. Konsua Herorona. IIpocBeTneHue onTukw.
Nurepdepomerprl. udpakmus ceera. 3oabr Openens. dudpakiuus OT KPyIrJioro OTBEPCTHS, OT
onnoit memu. Jludpakumonnas pemérka, e€ mnpuMeHeHue. Pazpemraromas CrocoOHOCTh
ontuyeckux npubdopos. ['onorpadus, nepcnexkTuBbl npumeHeHHs (cemuHap). Ilomspuzanus
cBera. [lonepeyHocTh cBETOBBIX BOJIH. Buibl nosspuzanuu. AHanu3 MOJSIPU30BaHHOIO CBETA.
3akon Mamoca. [Ilonmgpuszanusi cBeTta MnOpH OTpPaKEHUH W NOpeJOMIICHUH. J[BoitHOe
JdydyenpenomieHue B Kpucramwiax. [lonspusyromue npu3Mel, NOJSIPOUIBl U UX NPUMEHEHHUE.
HckyccTBeHHast aHU30TPOINHUS; aHaIM3 YHOpYrux HampsbkeHud, sgdext Keppa. Bpamenue
IUIOCKOCTH mossgpu3anmu. Jucnepcust cBera. CriocoObl HaOMOIeHHS JUcTiepcun cBeta. Teopust
nucrniepcuu ceera. HopmanbeHas u aHomanbHas qucnepcus. [lormomenne cBera, 3akoH byrepa.
CrexTpbl NOIVIOIIEHUS, MOJIEKYJISIPHBIM CleKTpaibHbld aHanu3. PaccesHue cera. @opmyna
Panes. Paccesnue cBera B atmocdepe. Dddext BaBunosa-Uepenkona.

PenTtrenoBckue ny4u, TopMO3HOE M3NydeHUe. [udpaknus peHTICHOBCKHUX JIyYCH.
®opmyna bperros-Bynnbda. [lornomenne peHTTeHOBCKUX JTY4eid.

KBanroBas onrtuka. TemnoBoe uzinydenue. JlydencnyckaTenbHas ¥ NOrJoLIaTeNbHAs
cnocobnoctu. 3akoH Kupxroda. AbcomotHo ué€pHoe Teno. 3akoH Credana-bonbimana u
cmemienuss  Buna.  Pacrmipenenenue  3Heprud B CHEKTpe  aOCONIOTHO  YEPHOTO
Tena.»YneTpadguoneroBas karactpoda». KBantoBas rumore3a u Qopmyna I[lmanka. Csssb
Mexny Qopmynoit [lnanka u 3akoHamu Credana-bonpimMana u Buna. ['mmoreza kBaHTOB
SHEPruu — Haydajao HOBOM 3pbl B pa3BuTuu ¢usuku. Ontudeckas mupomeTpus (adopaTopusi).
dotoanekrpuaeckuii 3¢ exT u crocods ero Hadbmoaenus. Onwitel ['epua, Cronerosa, Hodde.
OcHoBHBIE 3aKOHBI (hoTOr(deKTa, ypaBHeHHE DifHIITeHA. DOTOAIEMEHTHI, (HOTOYMHOXKUTETN
U ux npuMeHeHue. OOOCHOBaHME TUIIOTE3bl CBETOBBIX KBAHTOB B SIBICHUAX (HoTOd(dPexTa, OnbIT
bore. KopoTkoBOJIIHOBas rpaHuIla TOPMO3HOTO PEHTIEHOBCKOTrO cnekTpa. @OTOHbI, UX dHEPIrus,
Mmacca u uMmnyinsc. Ipdext Komnrona. [aBnenue cBeta, onslThl Jlebenera. KopnyckynspHo-
BOJIHOBOI1 lyallu3M CBETa, COOTHOLIEHHE MEX1Y BOJIHOBOM U KOPILYCKYJISIPHOM KapTUHOM.

DOneMeHThl KBAaHTOBOM MexaHuku. l'mmotesa ne bpoiinsa. Judpakuus 31eKTpOHOB.
Hudpakuus HelTpoHOB. Mukpodactuiia B JByXuieneBoM uHTeppepomerpe. COOTHOUIEHHS
HeomnpeaenéHHocTell. BonHoBass (yHkuMs, €€ BEpOSTHOCTHAs MHTEpHpeTanus. YpaBHEHUE
[Ipénunrepa, ero npuMeHenue. [IpuHIUN COOTBETCTBUS.

Teopust atoma Bonopoaa no bopy. Moznens atoma Tomcona. OnbiTel Pezepdopaa no
paccessHUIO anb(da yacTull. SnepHas Mozenb aTroMa, €€ TPYJHOCTH. 3aKOHOMEPHOCTH B aTOMHBIX
CHEKTpax, crekrpanbHble TepMbl. [loctynarsl bopa. Onbir ®panka u I'epra. bopoBckas Teopust
aToMa BOAOPOJa M BOAOPOAONOJOOHBIX HOHOB, €& HeAoCTaTku. KBaHTOBbIE YwMCIA.
MHOrOo31€eKTpOHHBIE AaTOMBl W NEPUOAUYECKHMH 3aKOoH MeHnaeneeBa. XapaKTEepUCTUYECKUE
CIEKTPBI PEHTIE€HOBCKUX JIydel, 3akoH Mo3iu.

CrioHTaHHOE ¥ MHIYLIMPOBAaHHOE U3ITy4YE€HUE aTOMOB, KBAHTOBBIE T€HEPATOPHI (JI1a3ephl),
UX MHCIOJIb30BaHUE, IEPCHEKTUBBI NpUMEHeHus (cemuHap).Henuuelinas ontuka. OHeprus
MOJIEKYJI, MOJIEKYJISIpHbIE crieKTpbl. KOMOMHaIIMOHHOE paccessHue CBETa.

OneMeHTH! GU3MKK aTOMHOTO siipa. CoCcTaB M XapaKTEPUCTHKH aTOMHOTO siiipa. Jledekr
MaccChl, SHEPTUs CBSA3M siapa. SnepHble cuiibl. BupTyanbHble MPOLECCHl U YaCTUIBI, KaXyIIeecs
HapyIlIEHUE 3aKOHA COXPAHEHUs PHEPIMM B BUPTYaJIbHBIX IMpoleccax. PaqnoakTUBHOCTh, 3aKOH
paanoakTUBHOTO pacmama. Anbba-pacman, TyHHeNIbHbIH d¢dekt. bera-pacman, ero
pazHoBUAHOCTH. HeliTpuHo. BzaumopeiicTBue ramma-mydell C  BemecTBOM. DddekT
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Méccbayspa. SnepHble peakuuu. Jlenenue sjep, UEMHAs peakius. SIepHbIE PeaKTOpBI.
[IpoGneMa HMCTOYHUKOB SHEPruu. TepMOsIEpHBIC pPEaKIUU. YTPABISAEMBIH TEPMOSICPHBIN
CHHTE3, pa3paboTKa METOJIOB €ro OCYIIECTBICHHS. DJIeMEHTapHbIC YaCTHIIBI.

4.2 Pa3nebl AMCUUIIMHLI M BUX 3aHATHH
Ne HaumenoBanue pa3nenoB yueOHOH Jlekuu | Ilpakr. Jlabopn. | CPC KonTpons | Beero
ILIL. JMCUUIIIMHBI 3aHATHS | 3aHATHS
1 ®du3nuecKrue OCHOBBI MEXaHUKH. 34 17 17 32 8 108
Craructiueckas pu3uKa u
TEpMOIMHAMUKA
2 DJIEKTPUIECTBO M MAaTHETHU3M 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 COMICTCHIM
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
OObeM ayIuTOpHBIX 3aHATHH Bcero - 175 uacoB, B T.u. nekuun 83 uacos,

naboparopueie padotel 50 wac, npakTuueckue 3anstus 50 gac.
40 4gacoB (22%) — 3aHsATHS B HMHTEPAKTUBHBIX (OpMax OT oObeMa ayJMTOPHBIX

3aHATHIA.
Cemectp | Bupzanstust | Hcmonp3yeMble HHTEpaKTHBHEIE 00pa30BaTeIbHBIC TEXHOJIOTHH U TEMa Kom-Bo
(J1, JI3, T13) 3aHITHS 4acoB
1 JI [Tpo6nemHuas eknus mo TeMe «MexXaHUKa BpalaTeIbHOTO IBHKCHUN. 2
1 JI [IpobnemHast TeKknus 1Mo TeMe « IJIEeMEHTHl MEXaHUKH KUIKOCTEH. 2
1 113 TecToBast npoBepka 3HaHUU 110 TeMe «MexaHuKa MaTepHalIbHOM TOUKHUY. 2
1 113 TecroBast npoBepka 3HaHUN N0 TeMe «MexaHHMKa BpalulaTeJIbHOro 2
JIBHDKEHUSI.
1 JI3 Bupryansnas mabopatopHas pabota 1o Teme «JIBHKEeHHE B MOJIE CHITBI 2
TSDKECTHY
1 JI3 BupryanpHas nabopatopHas paboTta 1o Teme «3aK0H COXpaHEHHS 2
SHEPIUU ¥ UMITYJIbCay»
1 JI3 BupryansHas mabopaTopHas padoTta 1o teme «/IBmxeHue KUAKOCTHA U 2
ra3a»
1 JI3 BupryansHas maboparopHas 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 HavaI0 TEPMOANHAMHUKH. 2
OHTponHA.»
2 113 TecToBast mpoBepka 3HaAHUH 10 TeMe «MoJIeKyIspHast HU3MKaY). 2
2 113 TectoBas nmpoBepka 3HaHUH M0 TeMe «OCHOBBI TEPMOAMHAMHUKI 2
2 JI3 Bupryansnas nabopatopHas pabota mo teme «Temnora. BHyrpennss 2
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sHeprust. Pabora.»
2 JI3 BupryansHas nabopartopHas paboTa 1o teme «TerioBoi IBUraTennby 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 MIEKTPOCTATHYECKHUX 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-BU3yaIU3ays Mo TeMe «Y CTPOHCTBO M 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 1mo teme «PaTnoakTHBHBINA pacmamy. 2
HWroro: 40

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

7.1 Buanbl caMocTOsSITEILHOI paﬁoTbI, MOPAAOK HX BBINMMOJHCHUSA U KOHTPOJA

Ne Pasnex (Tema) Buanr CPC Hopsanok Boinoanenuss CPC Meron kourpoist
n/n AUCHUILINHBI
1 dusnueckue IToaroroska x JIP, Pa6ota c JIEKIIUOHHBIM | Y CTHBIN omnpoc,
OCHOBBI paboTa Han MaTepHajioM, OCHOBHOW W | MACHMEHHBIN OTYeT,
MEXaHUKH. WHAWBAIYaTbHBIM JIOTIOTHUTEIBHON JHUTEpaTypod, | TECTHPOBAHUE, pereHme
CraTtuctudeckas 3ajaHieM, ITOATOTOBKA | HHTEPHET-PECYPCaMH, 3amaq WHIUBUAYAIEHOTO
¢uznka n pedepatoB. MOJTOTOBKa oT4eTa 1mo JIP 3amaHusg, OOCYXJCHHE TeM
TePMOJWHAMUKA pedepatoB.
2 OnextpuuectBo 1 | [loaroroska k JIP, Pabora c JIEKIIMOHHBIM | Y CTHBIN ornpoc,
MarHeTH3M paboTa Han MaTepHalioM, OCHOBHOW W | MACHMEHHBIN OTYeT,
WHVBHUIYaIbHBIM JIOTIOJTHUTENIFHOW JINTEPATypOH, | TECTUPOBAHHE, penieHue
3a/laHuEM, MHTEPHET-pecypcamu, 3a/1a4 MHIVUBUIYATBHOTO
MOATOTOBKA HOAroTOBKa oTuera 1o JIP 3a1aHusd, OOCYXXAEHHE TeM
pedepaToB. pedepaTos.
3 OnTuka u IToaroroska x JIP, Pabota c JIEKIIUOHHBIM | Y CTHBIN omnpoc,
aToMHas (puznka paboTa Hax MaTepHajoM, OCHOBHOH M | MUCBMEHHBIN OTYeT,
WHIWBUIYaIbHBIM JIOTIOJTHUTENIFHOW JINTEPATypOH, | TECTUPOBAHHE, penieHue
3alaHHEM, HHTEPHET-PECypCaMH, 3amaq WHIUBUAYAIEHOTO
ITOJITOTOBKA MOJTrOTOBKA oT4eTa 1mo JIP 3amaHusg, OOCYXJICHHE TeM
pedepaToB. pedepatoB.
5 Hrtorossiit [onroroBka x 3auery | Pabora c JIEKIIMOHHBIM
KOHTPOJIb 1 3K3aMCHY MaTepuajioM, OCHOBHOW  ® | 3ader
JIOTIOJTHUTENIBHOU JNHUTEpaTypol, | DK3aMeH
MHTEPHET-pecypcaMu

7.2 KoHTpOJIbHBIE BONIPOCHI JIsl CAMONIPOBEPKH
IIpumMepsl TEeCTOBBIX 3aJaHUU

N3YUYEHUE 3AKOHOB COYJJAPEHUA TEJI.
Bapuanr 1

1.

0) MexaHHuYecKasl YHEPTrHs Tell He MEePEXOUT B Ipyrue

BUJbI SHCPI'UH,

Kaxoit ynap Ten Ha3piBaeTcst abCONMIOTHO HEYNIpyrum? Y aap, mpu KOTOPOM:
a) MPOUCXOJUT ympyras nedopmainus Tei,
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B) KHHCTHYCCKAA SHCPTHUA TCII IOJHOCTBIO WM YaCTUYHO IPEBPAIIaCcTCd 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 Tella mociie abCOMOTHO YIIPYroro yaapa?
a) KaK | JI0 yJapa, 0) pasHsle, B) OJIMHAKOBHIE.
4. Kaxkas BenuunHa Ha3bIBA€TCS UMITYJIBLCOM Telia?

a) MPOU3BEACHHUE MACCHI TeJIa HAa CKOPOCTb, 0) MPOU3BECHHE CUJIbl HA PAIHYC,
B) IPOM3BEICHUE MACCHI HA YCKOPEHUE CBOOOIHOTO MaIeHUS.

5. Kak n3MeHsTCS KHHeTHYeCKasi JHEPrusi TeJl MPH a0COIIOTHO HEYIPYroM ynape?
a) He U3MEHSETCH, 0) BO3pacraer, B) YMEHbIIIAETCH.
6. Ha 4T0 pacxomyercss KHHETHYECKasi SHEPTHS TeJ IPH a0COIOTHO HEYNPYroM yaape?

a) ocTa€Tcs MOCTOSHHOM ISl KaXKJI0TO Tena,
0) HOJTHOCTBIO UM YACTUYHO NEPEXOTUT BO BHYTPEHHIOK SHEPTUIO TE,
B) CyMMapHasi KHHETHUECKasl SHEPTHUsl TeJl OCTAETCS OCTOSIHHOM.
7. Kakoit ynap HazbiBaeTcs aOCOIOTHO YIPYyrum?
a) 1ocJie KOTOPOro Teja JIBUKYTCS ¢ OJJMHAKOBOI CKOPOCTHIO,
0) Ipu KOTOPOM MEXaHWYeCKas YHEPIUs Tell He NEePEXOUT B APYrue BUJbl SJHEPTUH,
B) IIpY KOTOPOM HE BBINOJIHIETCS 3aKOH COXPAHEHUSI UMITYJIbCA.
8. Kak u3meHsiercsi CKOpoCTb Tejla IpU abCOIIOTHO YIIPYIOM yape O  HENOABHKHYIO CTEHKY?
a) BEJIMYMHA CKOPOCTU HE U3MEHUTCS, a HAlPaBJICHUE U3MEHUTCH,
0) CKOPOCTh BO3pacCTET,
B) CKOPOCTb OyZI€T paBHA HYJIIO.

OINPEAEJIEHUE KOS®PUIMEHTA ITOBEPXHOCTHOI'O HATAXXEHUA METO/J0M
OTPBLIBA KOJIbLIA.

Bapuanr 2.

1. Kak 3aBucuT cpeanee Bpems "oceioro" CyliecTBOBAHUS MOJIEKYJN (BpeMs pellakcaluu) OT
Temneparypbl? C MOBBIIIEHHEM TEMIIEPATyphl 3TO BpeMsi:

a) He U3MeHsAeTcs, 0) MeUIEHHO PacTET, B) UPE3BbIUAIHO YMEHbBIIACTCS.

2. B yém npuyrHa nosiBJIEHUs TOBEPXHOCTHOTO HATSKEHUSA?

a) oOpasyeTcs MJIEHKA, OrPaHUYMBAIOLIAsl KHUJIKOCTh CHAPYKH,

0) wu3-3a HAJIWYUS TIOBEPXHOCTHOW SHEPruU KHUJAKOCTh OOHApYKUBAaeT CTPEMJICHHE K
COKPALIEHHUIO,

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

3. Cuna noBepXHOCTHOT'O HATSHKEHUSI HallpaBJIeHA:

a) MO KacaTeNbHOW K IOBEPXHOCTH XHJKOCTH, MEPIEHAMKYISIPHO K y4YacTKy KOHTypa, Ha
KOTOpPBIN OHA AEHCTBYET,

0) Mo KacaTeiabHOH K IMOBEPXHOCTH, MOJA yrJIoM 45° K y4yacTKy KOHTypa, Ha KOTOpBI OHa
JIEHCTBYET,

B) noJ yriioM 90° Kk MOBEPXHOCTH KUAKOCTH.

4. KosdhpunmeHT noBepXHOCTHOTO HATSYKEHUS YUCICHHO PaBEH:

a) cwie, JACHUCTBYIOUIEM Ha €IWHUIly JJIWHBI KOHTypa, OrPaHMYMBAIOLIErO IOBEPXHOCTh
KHUJIKOCTH,

0) cuie, ecTBYIOIIEH Ha BCIO JITMHY KOHTYpa, OTPaHUYHBAIOIIETO

MOBEPXHOCTh KHUIKOCTH,

B) CBOOO/IHOM SHEPTHH MOBEPXHOCTHOTO CJIOS SKUIKOCTH.

12



5. KoaddurmeHT moBepXHOCTHOTO HATSHKCHUS KUJAKOCTH 3aBHCHT OT:

a) CUJI IOBEPXHOCTHOTO HATSKEHHUS;

0) MpUPOIbI KUIKOCTH, HAJUYMS MPUMECEH, YCIOBHI, B KOTOPBIX XUIAKOCTh HaxoauTcs (B
YaCTHOCTH, OT TEMIIEPaTypbl);

B) OT ()OPMBI U IIJIOIAIH TOBEPXHOCTHU KHUIKOCTH.

6. B kakux npezaenax MOKET U3MEHATHCS KPACBOM yroJl Ui HE CMauyMBAIOIINX KUIKOCTEN?

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

7. B Kakylo KHJIKOCTb, HAIUTYIO B HIMPOKUN COCYI, ONYILEH KalWuUIAp, €CIH U3BECTHO, YTO
YPOBEHb KHJIKOCTH B HEM HIKE, YeM B cocyie?

a) TopsIayIo, 0) HE CMaYHBaOIIYIO, B) OYCHB BS3KYIO.

8. ITo xaxoii (hopMysie pacCUMTHIBAIOT JOMOJIHUTEIHHOE IaBJICHNE BHYTPU MBUIBHOTO ITY3bIpsi?

a) Ap=4a/R 6) Ap=2a/R B) Ap=4a/R

I'PAJIYUPOBKA TEPMOIIAPHI 1 OIIPEJIEJIEHUE EE YJAEJIBHOM TEPMOD/IC.
Bapuanr 5.
1. B yewm 3akiioyaercs TEpMOINIEKTPUUYECKUE SIBICHUS?

a) Bo3HMKHOBeHHME TepMo-DJIC B 3aMKHYTON ILienM, COCTOSIIEH W3 JIBYX pPa3HOPOAHBIX
METaJIJIOB, MECTa UX CJIOEB MOJACPKUBAThH MPU Pa3HOU TeMIepaType;

0) BO3HHMKHOBEHHE TEPMOCOIPOTUBIICHUSI B IPOBOJIHUKE;

B) BBIJCJICHHE HEKOTOPOIrO 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 IIPU [IEPEXO/IE U3 BAJICHTHOM 30HBI B 30HY

MIPOBOAMMOCTH;

0) paboTa, KOTOPYIO COBEPILAET IEKTPOH MPHU MEPEXOJIE C OJJHOTO IHEPTrETUYECKOTO YPOBHS

Ha JpYrou;
B) HaWMEHbBIIAS SHEPTHUs, HCOOXOAMMAsl AJICKTPOHY JUIS €r0 YIAJICHHS U3 METaUIT B BaKyyM.
3. 3aBucUT N paboTa BBIXOJA OT XUMHYECKOW MPHPOABI METallla M COCTOSHHUS €ro
MOBEPXHOCTU?

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

4. Uro npexacrasisieT coboit Tepmonapa? Tepmornapa - 310:

a) COEIMHEHUS Pa3HOPOIHBIX MPOBOTHUKOB;

0) puoOp 11 MpeoOpa3oBaHMs TEIJIOBOM SHEPTHH,

B) 3aMKHYTas 1eNb U3 ABYX Pa3HOPOIHBIX METAJUIOB.

S. Co3zfaeT 11 KOHTAKTHAsl pa3HOCTh MOTEHIMATIOB 3JIEKTPUUECKUNA TOK?

a) CO3JIaeT ;

0) HE CO3/1aeT, T.K. MOTCHIHUAIbl TOYEK, B KOTOPBIX HAXOIATCS DJIEKTPOHBI, CIOCOOHBI
MEHSTh CBO€ COCTOSTHUE, OJMHAKOBBI;

B) CO3JIAeT JIMIITH BTOPHYHYIO DIIEKTPOHHYIO SMUCCHIO.

6. UYem 00yciioBIeHa BHEUTHSS KOHTAKTHAs Pa3HOCTH MOTEHIHAIOB?

a) pasznuuueM paboT BbIXOJ1a CBOOOHBIX AJIEKTPOHOB U3 METAIIA;

0) pa3HbIM 3HAUYE€HHUEM BHYTPEHHEH dHEpruu;

B) nevictBueM BHemrHen 2 /[C.

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

a) OT TEMIIEPATyphl U Pa3MEPOB TEPMOTIAPHI,

0) OT Pa3HOCTH TeMIIepaTyp CJIOEB U OTHOIIEHUS KOHIEHTPAILMU JJIEKTPOHOB B MeTalljiax,
00pa3yromux TepMomnapy;

B) OT COTPOTHBIICHUS U TEMIIEPATYPHI.
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8. Uemy paBHa tepmo-OJIC B 3aMKHYTOM ILI€MH, COCTOSIIIEH W3 HECKOJIBKHUX METaJIOB,
B3ATHIX IPU OJIMHAKOBOW TemmepaTtype?

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

OIMPEAEJIEHVE KOHIIEHTPAIIM CAXAPA

B BOJJHOM PACTBOPE ITPU ITOMOIIU [TOJIAPUMETPA.

Bapuant 1

1. Kakoe BemiecTBo Ha3bIBAETCS ONTUYECKU AKTUBHBIM?

a) cII0cOOHOE NTOBOPAYMBATh INIOCKOCTD MOJIIPU3ALIUY;

0) U30TPOITHOE BEIICCTRBO;

B) 00J1a/1at0111e€ CBOMCTBOM JJBOMHOTO JTy4eTIPETIOMIICHHUS.

2. Ecnu cBer monsipu3oBaH MO KPyry, TO KOHEIl BEKTOpa HAMPSKEHHOCTH DIEKTPHUUECKOTrO
HOJIS:

a) KoJIeOJIeTCS B OJTHOU TIJIOCKOCTH;

0) ONKCHIBAET OKPYKHOCTD;

B) OIKCHIBAET AJLIUIIC.

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

a) majieHus U otpaxkeHus pasHa 900;

0) nagenus u npenomiieHus pasHa 1800;

B) OTpayKE€HUs U MpeoMiieHus paBHa 90°.

4. Kakwue ¢akTopsl BIUAIOT HA BEIMYUHY YAESIbHOTO BPALICHHUS JAHHOTO BelecTBa?

a) HUKaKue, 3TO BeJIMYMHA MTOCTOSHHAS;

0) KOHIICHTpAIIMs pacTBOpa U JJIMHA CTOJIOA KUIKOCTH;

B) BIIMSIFOT TeMIIEpaTypa U JUIMHA BOJIHBI CBETA.

5. VIHTEeHCHUBHOCTbH CBE€Ta, MPOXOJALIEr0 4epe3 MOJSpU3aTOpP U aHAIU3aTOp, OMPEIENSIOT IO
dopmyne: I =10 cos2¢. Uto o3navaet BenuunHa [0?

a) MHTCHCUBHOCTb CBETa, MaJalollero Ha aHajlu3aTop, paBHas IOJOBHMHE WHTEHCUBHOCTHU
€CTECTBEHHOI'O CBETA,

0) MHTEHCUBHOCTb €CTECTBEHHOI'O CBETA;

B) HHTEHCUBHOCTh CBETA, MAAAIOIIET0 Ha MOISPU3ATOP.

6. B onTrdeckn akTHBHBIX BENIECTBAX:

a) CKOPOCTH BOJIH, TOJISIPU30BAHHBIX IO MPABOMY U JIEBOMY KPYTY, OAHHAKOBBI;

0) MOJIEKYJIbl CHMMETPHUYHBI;

B) MOJICKYJIbI aCHUMMETPHUYHBI.

7. [110CcKO0 MOIAPU30BaAHHBIN CBET MOXKHO ITOJTYYUTh:

a) MPOIYCTHB €CTECTBEHHBIN CBET Yepe3 HUKOIIb;

0) mpu OTpakKeHUM CBETA OT I'PAaHULIBI pa3jiena JIByX JUAIEKTPUKOB, €CIIU yroJl MajeHus 0oblie
IIPENIENBHOrO;

B) IPW OTPaKEHUU CBETA, €CJIA YTOJI MaJIeHHs paBeH yriry bprocrepa.

8. IlnmockocTu monsipu3aluu OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO JTyUYei, BXOJAIINX U3 OJHOTO
KpHUCTaJIja:

a) MapaJjieNbHbI IPYT APYTY;

0) mepneHIuKyISIpHbI IPYT IPYTY;

B) MIEPIIEHANKYISPHBI TTTABHOMY CEUCHUIO KPUCTAILIA.

[TpuMepsl BAPHAHTOB WHANBUAYAIbHBIX 3a/IaHUN
Bapuanm unoueuoyanvrnoeo 3adanus « Mexanuxay.
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1.(1) CxopocTs Tena Beipaxkaercs dopmymoi V= 2.5+0.2t Hajiru TepeMenieHre Tejla uyepes
20c nocye Havyajla ABUKECHHUSL.

2. (15) Teno, 6GpomieHHOE BEpTUKAIBHO BBEPX, OBLIIO Ha BBICOTE 8,6 M JiBa pa3a ¢ MPOMEKYTKOM
BpeMeHu 3 c. Haiftu HauanbHyI0 CKOPOCTb.

3. (49) lapuk maccoit 300 T ymapuics 0 CTEHKY W OTCKOYMJI OT Hee. OmnpeneanuTh UMITYJIbC,
MOJTyYEHHBIH CTEHKOH, €CITU B MOCIICTHIUI MOMEHT TIepe]] yIapoM IIapuK UMel CKopocTh 10 m/c,
HarpasjaeHHY0 1011 yriioM 300 K TOBEPXHOCTH CTEHBI. Y 1ap aOCOIIOTHO YIIPYTHH.

4. (31) Ha crone nexar 4eTblpe 0JuHAKOBBIX Opycka maccoi 100 r kaxapiil. OHU CBSI3aHBI APYT
¢ Ipyrom ¢ momoiisio HuTeld. Ha mepBsiii Opycok nerictByer cuina 1 H, HampaBieHHas BAOJb
crona. OmnpenenuTs YCKOPEHHE, ¢ KOTOPBIM JBHXKYTCS OpYCKH, M CHIIy HATSKCHHS HHUTH.
Cunamu TpeHust Mexy OpyCcKaMu U IOBEPXHOCTBIO CTOJIa MpeHeOpeyb.

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

6. (69) Monot Maccoii 5 Kr yaapsieT o HeOOJIBIIIOMY KYCKY JKelie3a, JeKalleMy Ha HaKOBaJIbHE.
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 TOPU30HTAIBHON OCH, HAMOTaHA HUTh, K
KOHIly KOTOPOW NpUBSI3aH Ipy3uK. J[BUrasich paBHOYCKOPEHHO, Tpy3HK 3a 3 ¢ omyctuics Ha 1,5
M. OnpenenuTs yriioBoe YCKOpEeHHe IIWINHIPA, €CIIA €ro paguyc paBeH 4 cM.

8. (117) Teno maccoii 2 KT ¥ paguycoM 5 CM CKaThIBAE€TCS C HAKJIIOHHOM MJIOCKOCTH JJIMHON 2 M
u yrioMm HakioHa 300. OnpenenuTs €ro MOMEHT MHEPLUU OTHOCUTENIBHO OCH BpAIllCHUs, €CIIU
CKOpOCTh B KOHIIE HAKIIOHHOH MJI0CKOCTH 3,3 M/C.

x = 2sin Zt+057

9. (126) MasieHpKOE TEJIO COBEpIIACT KOJeOaHUs 4 . Haiitu ammnuryny,
Nepuol, HaYaJIbHYIO a3y KoieOaHuH, a Takke MAaKCUMAIBHYIO CKOPOCTh U YCKOpEHHE Telna (X
JIAHO B CM, t B).

10. (148) ITmockas BoTHA pacHpOCTPaHSIETCs BIAOIL MPSIMON cO cKOpocThio 20 m/c. JIBe TOUYKH,
HaXOJAIIMecs Ha ITOW MNpsAMON Ha paccTtossHMM 12 M u 15 M OT HCTOYHMKA KoJeOaHUH,
KOJeOIIOTCst ¢ pasHocThio ¢a3 0,757 . HaiiTu ajMHYy BOJIHBI, HAIMCATh YPaBHEHHE BOJHBI H
HaliTH CMEIIeHHE YKa3aHHBIX TOYEK B MOMEHT BpEMEHH, paBHBIA 1,2 c, ecliu aMmImiuTyna
koneOanwmii 0,1 m.

Bapuanm unoueuoyanvrnozo 3aoanus «Monexynapuas gusuxay.
1. (151) Tlog xakuMm naBIeHHMEM HaXOAWUTCA B OasioHE BOJOPOMA, €CIM €MKOCTh OamioHa 10
JUTPOB, @ KHHETHUYECKasi SHEPTUsl OCTYNATEIbHOTO JBUKEHHUS BCEX MOJIEKYJ BOJOpPO/a paBHA
7,5-10 Ix?
2.(161) IlogcuuTaTh YKUCIO MOJIEKYJI I'EJIUs, COEPIKALINXCS:

a)Blr;

0) B | M3 npu HOpMaJbHBIX YCIOBUSX;

B) B 1 M3 npu nasnenuu 1,5-105 Ila u Temneparype 290 K.
3. (180) Kaxum nomxHO OBbITH JaBiieHHE BO3AyXa Ha JHE CKBaXUHBI INyOMHON 8 KM, eciu
CUMTaTh, YTO Macca KHJIOMOJIA BO3yXa 29 KI/KMOJb, TeMIepaTypa Mo BCei BHICOTE MOCTOSHHAS
u paBHa 270C, a naBieHUE BO3/yXa y MOBEPXHOCTH 3€MJIM paBHO OJHOM atMochepe?
4. (198) TommuHa aepeBsiHHON cTeHbl paBHa 12 cm. Kakoii 1omkHa OBITh TOMIMHA KUPITUYHOM
CTEeHBI, YTOOBI OHa 00J1a/1ana TaKo! K€ TEIUIONPOBOAHOCTHIO, Kak U AepeBsHHasA? Koadduunent
TeruonpoBoAHocTy Aepesa paseH 0,17 Br/m-K, a kupnnga 0,69 Br/m-K.
5. (211) Opumn xumomonp raza uzobapudecku HarpeBaercs oT 200C mo 6000C, mpu 3ToM Ta3
norsomaer 1,2-107 JIx Terua. OnpenenuTh YUCIO CTeneHed cBOOOIbI MOJEKyd Tasa,
npupalieHne BHyTpEeHHEHN 3Hepruu rasa, padboTy rasa.
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6. (227) B mumunzape nopn nopiiHeM Haxoxutes 20 T azora. a3 6bu1 Harper Ha 100 K mpu
MOCTOSSHHOM JaBiieHuu. Onpenenuth KOJWYECTBO TEIUIOTHI, COOOIIEHHOW rasy, pabory
paclIMpeHysl U IPUpaLeHNEe BHYTPEHHEN S3HEPTUH.

7. (263) WneanbHsbiii Ta3 coBepmraer 1wk Kapno. Temmeparypa narpeBatens T1=500 K
xonoaminbHuka T2=300 K. PaGorta n30TepmMHuecKkoro pacimimpeHus rasa cocraBiser 2 kJDx.
Onpenenure: 1) Tepmudeckuid KITJ[ mukia;2) KOIMYECTBO TEIUIOTHI, OTJAAHHOE Ta30M IpH
M30TEPMUYECKOM CKATHH XOJIOJAUIIbHUKY.

8. (250) TemnnoBas MamuHa pabotaer nmo nukiay Kapao. Temmeparypa narpeBarens 3270C.
Onpenenurs KIIJ] muxna u temnepaTypy XOJOJWIbHHMKA TEIUIOBOM MAIMHBI, €CIU 3a CUET 2
k/J[)K TErI0THI, MOJy4YEeHHON OT HarpeBaTels, MaluHa coBepiiaeT padory 400 JIx.

9. (271) Apron maccoii 4 r 3anumaer oobeM 0,1 nM3 moxa AaBiieHUEM 2,5 Mlla. Haiitu
TEMIEpaTypy raza, CuiuTas ero uAeaabHbIM, PEabHBIM.

10. (324) K cranbHOli IPOBOJIOKE JUIMHOM 2 M U paauycoM 3 MM nojselleH rpy3 B 200 kr. Yemy
paBHa paboTa pacTsKEHHUS MPOBOJIOKU?

Bapuanm unousuoyanvroeo sadanus « nekmpuiecmeo u MasHemu3m 4acmo 1.

1. Maremaruueckuil MaaTHUK Maccoil 1 10-3 xr npeacrasisier coO0M IIapuK, OABEIIEHHBIN Ha
IIEJIKOBOM HUTH, AJIMHA KOTOPOH BENMKA IO CPAaBHEHUIO C pa3MepamH Iapuka. Kak usmeHurcs
nepuoJl KosebaHusi MasiTHUKA, €Ci cooOmmB mapuky 3apsn 1,6:10-6 K, momectuts ero B
OJITHOPOJHOE 3JIEKTPUYECKOE I0JIe C HANpsHKeHHOCThIo 3-104 B/M, cuioBble JIMHUU KOTOPOTO
HanpasyieHbl BBepx? Kakoll BenuuMHBI JOKHA OBITH HAIPSDKEHHOCTH IO, YTOOBI IIAPHUK

Ty =27 1
KoJIe0aJIcs ¢ Mepruo oM 9 ?
31. Tpwm Toueunsix 3apsga 3.10-6 Ku, 5.10-6 Kn u -6.10-6 Kn Haxomstcs B BeprmmHax
TpeyroiabHuka co cropoHamu 0,3 M; 0,5 m u 0,6 m. Onpegenuts paboTy, KOTOPYIO HaA0
COBEpIINTh, 4YTOOBI pa3BeCTH OTHU 3apsibl HAa TaKOe pACCTOSHHE, YTOOBI CHIIBI HX
B3aMMOJICHCTBHS MOXHO OBLJIO CUMTATh PABHBIM HYJIIO. 3apsiibl HAXOASTCS B KEPOCHHE.
54. Haiitu cwily TpUTSDKEHHS MEXAY IUTAaCTHHAMHU TUIOCKOTO KOHJEHCATOpa, €CIU ILIOMIAlh
Kakaol nmactuHel 4.104 MM 2, pacctosHMe Mexay HuMH 10 MM, AMAIEKTpUYECKOU
MIPOHMIIAEMOCTBIO cpeibl 6. PacyeT mpoBecTH ajisi ciydas, Korja KOHJEHCATOPY COOOIIEH 3aps/l.
4.10-7Ku, mociie 4ero oH OTKIIOYEH OT HCTOYHHKA MMOCTOSHHOTO HAMPSIKEHUS.
61. OmnpenenuTs CHIIy TOKa B CONPOTHUBICHUU R3 W HampspKeHHWE Ha KOHIAX 3TOTO
conpotusienus, ecau E1=4B, E2=3B,

' ! ' R1=20m, R2=60M, R3=60m
R R=
91. OJ1C 6artapen 12 B. Haubonsimas cuna toka 5 A. Kakas
HauOoJbIlIass MOIIMHOCTh MOXET  BBIJCNUTHCA  Ha
MOJIKJIFOUEHHOM K Oarapee pe3ncTope C IMEepPeMEHHBIM
COTMPOTHUBIICHUEM.

110. JlTamnouka u peocTaT, COEIMHEHHBIE TTOCIE0BATENBHO, MPUCOEUHEHBI K HCTOYHHUKY TOKA.
Hampsokenne na 3axumax gamnouku 40 B. Conpotusnenue peocrata 10 Om. Bremnsis nens
noTpebsieT momHocTh 120 Bt. Onpeaenuts cuily ToOKa B IIETH.

121. JIBa mapajuienbHBIX OECKOHEUHO [UIMHHBIX MPOBOJA, MO KOTOPHIM TEKYT B OIHOM
HanpaByieHun Toku 60 A, pacrnonoxxkeHsl Ha paccrosHud 10 cM npyr ot apyra. Onpenenutb
WHAYKIIMIO MarHUTHOTO TOJISI B TOYKE, OTCTOSALIEH OT OJHOTO NMPOBOJHUKA 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
obmoTtky u3 20 BuTkoB. Kakoil TOK HODKEH MPOTEKaTh MO 3TOW OOMOTKE, YTOOBI B 3a30pe
NOJIy4yuTh UHAYKLHUIO 1,2 T

145.B cepeauHe OCHOBaHUSI TOHKOT'O JUTMHHOTO COJICHOU 1A (TOK 5 A, YMCJIO BUTKOB Ha €IUHUILY
mmael 200 1/cM) momenieHa ManeHbKasi pamka, cocrosimas u3 100 BUTKOB 1uromaapio lem2.
Kakoe KonMuyecTBO 3JI€KTpUYECTBA MPOHAET uepe3 paMKy, €Clii €€ IEepeHeCTH B LEHTP
coneHousia ConpoTuBieHne paMku 5 Om.

170. LHukmoTpoH mpeaHa3Ha4YeH sl YCKOPEHHUSI TPOTOHOB J0 SHEPTUH 8:10-15 k. KakoB
JIOJDKEH OBITh PaguyC yaHTOB LUKIOTPOHA, €CIM MHIYKIMS MarHuTHOro mois pasHa 1 Tn?
KakoBa HauMeHbIIas NPOJOKUTENBHOCTh OJHOIO LUKJIA pabOThl ATOr0 YCKOPUTEINs, €ClU
HayajbHas 3HEPIusl MPOTOKOB Majla, a aMIUIMTYAA HaIpsDKeHHs Mexay ayaHtamu 16-103 B?
(BMHSTHUEM 3aBUCUMOCTH Mp OT U IPEHEOpeYb ).

Bapuanm unoueuodyanvrnozo 3a0anus « dnekmpuiecmeo u MacHemu3m 4acms 2.

181. Ilpm »snekTponu3e pacTBOopa CEPHOM KHUCIOTHI pacxoayercss MomHocte P = 37 Br.
Ornpenenutb CONMPOTUBIICHUE DJIEKTPOJIUTA, eciid 3a Bpems t = 50 muH Bbaensercs m = 0,3 r
BOJIOPOJIA.

209 . KakoBa KOHLEHTpALMsI OHOBAJIEHTHBIX HOHOB B BO3/IyX€, €CJIH IPU HAIPS)KEHHOCTH MOJIS
34 B/M wrotHOCTh TOKA 2 MKA/M2 . [1oaBM»KHOCTE HOHOB
U+=1,38-10-4m2/(cB),U-=1,91-10 - 4 m2 /(c B).

212. CKoONIBKO 3JIEKTPOHOB €XKECEKYHIHO BBUIETAeT W3 KaToJa 3JIEKTPOHHOM JIaMIIbl, €CIIU
aHOIHBIA TOK 1 MA?

225. A30T MOHU3UPYETCS PEHTI€HOBCKUMH Jydamu, OnpenenuTs NpoBOJUMOCTb a30Ta, €Clid B
KOKJIOM KyOWueckoM caHTUMeTpe ra3a Haxoautcs 107 map wuonoB. IlomBmxHOCTB
MOJIOXKUTEIBHBIX HOHOB paBHa 1,27 , a orpunatensHbix 1,81 cm 2/B c.

231. Yemy paBHO OTHOIICHHE YHCIa CBOOOTHBIX AJIEKTPOHOB B EIMHHUIIE 00BEMa y BUCMYTa U
CypbMbl, €CIIM IpU HarpeBaHuu ojaHoro u3 cnaes Ha 100 K Boznukaer tepmo-2/1C 0,011 B?
236. OmnpenenuTh KOHIICHTPALUIO CBOOOAHBIX 3JEKTPOHOB B TOJYIPOBOAHHKOBOH IUIACTHHKE,
ecnu noctosiHHas Xosia pasHa 1,9 -10 —7 m/Ku.

260. Cuia ToKa B IIENH, COCTOSIIEH U3 TEpMOIAphl U rajibBaHOMeTpa conpoTusieHueM 80 Om
paBHa 2 MKA npu pasHoctH crniaeB 350 OK. OnpenenuTs conpoTHBIEHHE TEPMOIAPHI, €CIIN €€
nocrosHHas 47,9 mxB/K.

270. KonebatenbHbI KOHTYP COCTOMT U3 BO3JYLIHOIO KOHJIEHCATOpa C IJIomia ko miactud 100
cM 2 u karyuku uHAyKTuBHOCTH 10 —5 I'H. Tlepuon snexktpruyeckux konedanuii B koutype 10 —
7 cex. OnpenenuTs pacCTOSHUE MEXKY IIJIACTUHAMU KOHIEHCATOPA.

289. B unenp mnepemeHHoro Toka HampsbkeHueM 220 B um uacroroit 50 ['1p BKIIOYEHBI
nocienoBarenbHo EMKOCTh 35,4 Mk(Q, akTuBHOE conpoTtusienue 100 OM u uHAyKTUBHOCTH 0,7
['n. Haiitu cuiny Toka W majeHue HanpsKeHHs: Ha €MKOCTH, OMHUYECKOM CONpPOTUBICHUM WU
WHAYKTHBHOCTH.

315. PryrHo-kBapueBas nammna [1PK-2 noxakitouaeTcss K MICTOUHUKY IEPEMEHHOTO HaNpsyKEeHUs
¢ yacroroil 50I' uepe3 apoccenb, pabodee HampsbkeHue Ha kotopoMm 180 B, a saddexruBnas
cuna Toka 4 A. OnpenenuTe aKTUBHOE COINPOTHBIIEHHE APOCCENS, €CIU €ro MHAYKTUBHOCTH
0,1Tn.

Bapuaum unousudyanvrozco 3adanus « Onmuxay.

1. (2) Manpumk, s ¢ MOCTa, OMPEeNn, 4To r1youHa peku 2 M. KakoBa ucTuHHas riyonHa
peku?

2. (26) IlnockoBelmmyKiast TUH3a MOJ0XKEHA HA CTEKJIIHHYIO MJIACTHHKY, MPUYEM MEXIy JTUH30M
U TUTACTUHKON HET KOHTakTa. /lnamerpsl Sro u 1510 TemHbIX Kojen HproToHa, HaOm01aeMbIX B
OTPa)XEHHOM CBe€Te, 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 HOPMajdbHO MOHOXPOMATHMYECKHI CBET. YTOJ OTKJIOHEHMS
Jy4el, COOTBETCTBYIOIINX BTOPOU CBETIION AUpakiMOHHOM monoce, = 1°. CKOJBKUM JIJTUHAM
BOJIH [1JIAl0IIET0 CBETA PaBHA LIMPUHA IIEIU?

4. (68) udpakuuonnas pemietka coaepxut 100 mrpuxoB Ha MM JJIUHBL. OnpenenuTs JIUHY
BOJIHBI MOHOXPOMATHYECKOI'0 CBETA, MAJAIOIIET0 HAa PEIIETKY HOPMAJbHO, €CIIM YIrOJl MEXAY
JIBYMsI MaKCUMyMaMH TiepBoro nopsaka 8°. OnpeaenuTs 001iee YUCIO INIaBHBIX MaKCUMYMOB B
TU(PPaKINOHHON KapTHUHE.

5. (74) Tlox kakuM yriaoM JOJDKEH MajaTh IMyYOK CBETAa U3 BO3AyXa Ha MOBEPXHOCTH KHUAKOCTH,
4TOOBI MPH OTPAKEHUH OT JHA CTEKJITHHOTO COCYyia

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

6. (96) CKOJIbKO HEPrUU U3IyHaeTCsl B IPOCTPaHCTBO 3a 10 4yacoB ¢ muiom@aan maxoTHON 3eMIIn
I ra, umeromeit remmneparypy 27°C? Cuutarh HOYBY YEPHBIM TEIIOM.

7. (121) ®@oron ¢ sueprueii 0,8%10 -13 [ Obu1 paccess npu 3¢ dekre Komnrona Ha cBO60AHOM
aneKkTpoHe Ha yrou 180° . Onpenenutb KUHETUHYECKYIO SHEPTUIO AJIEKTPOHA OTJaUH.

8. (145) Ksants! cBera ¢ sneprueit 7,8%10-19 JIx BbIppIBatOT (OTODIEKTPOHBI M3 METaJlIa C
pabotoii Beixoaa 7,2 10-19 JIx. Haiitu MmakcuManbHBIA UMITYJIbC, TIEpPEIaBAEMbli TOBEPXHOCTH
MeTaJljia Ipy BbUIETE 3JIEKTPOHA.

Bapuanm unousudyanvrozco 3a0anus « Amomuas ghusuxay.
(171) Yemy paBen mo teopuu bopa opOuTanbHBIE MOMEHT 3JEKTPOHA, ABIKYIIErocs mo 2 i
opbute atoma Bojopona? UYemy paBeH paauyc 3TOW OpOUTHI, €CIU W3BECTEH OPOUTAIBHBIN
MOMEHT 3JIEKTpOoHa?
(187) Pa3znuma mexay rojoBHbIMHU JUHUsSIMU cepuid JlaiiMana u banpmepa B qiuHax BOJIH B
CIEKTpe aToMapHOro Boaopoja paBHa 534,7 uM. OmnpeAenuTs MO 3TUM JAHHBIM MOCTOSHHYIO
IInanka.
3. (196) Omnpenenuth (B JUIMHAX BOJH) CHEKTpalbHbIC IHAMA30HbI, MPUHAIJICKAIINE CEPUIM
Jlaiimana u banbmepa.
4. (224) Ompenenuth AnuHy BoiHbI Ko - JMHHM XapaKTepUCTHYECKOTO PEHTIE€HOBCKOTO
CIEKTpa, MOJIYy4aeMOro, a PEHTTeHOBCKOH TpyOke ¢ MonuOaeHoBbIM (40Mo) aHTHKATOIOM.
MOXHO JIM OTY4UTh 3Ty JUHUIO CHIEKTPA, 110/1aB Ha PEHTI€HOBCKYIO TPYOKY HanpsiKeHue
4*103 B?
5. (241) Yem oTnmyaeTcst MO CTPOCHUIO PO JIETKOIO M30TOMa rejiusi OT Apa CBEPXTSHKEIOro
BojIopoa (TpUTHS)?
6. (254) Haiitu nocTosiHHYIO pacrajaa pajausi, eciy ero nepuo nosuypacnaga T=1550mer.
7. (273) Ipu pacnaae uzorona gocdopa 15P32 u3 sapa ero atoma BeIOPACHIBACTCS IIEKTPOH U
HelTpuHo. Hanmcats sinepHyro peakiuio pacnaja uzotona ¢ocdopa u onpeaenuts yncia AN1
u AN2 aToMOB, pacnajarommxcs 3a NpoMexkyTku Bpemenu Atl= 10 gueit u At2 = 1 c.
[TepBonavansHoe yucio atomoB No = 1,9-1019
8. (289) CxoybKO SHEPTUM BhIAEIAETCS pU 00pa30BaHUM OJIHOTO TpaMMa IejIusl U3 MPOTOHOB U
HENUTPOHOB?

B nmnonHom oObemMe WHIMBHUIYyaJdbHBIE 3aJaHUSl NPEJICTABICHbBI B METOAMYECKON
JUTEpaType:
1. ®uznueckue OCHOBBI MeXaHUKH. MonekyispHas ¢usuka. UHauBuayanbHble 3aJaHUs Ui
CTYZICHTOB TEXHOJIOTHUECKOro (akyibTeTa U (pakynbTeTa MEXaHU3alMH CEIbCKOI0 XO03siCTBa.
Bomnorga-Momnounoe, 2005 1.
2. DNeKTpu4ecTBO W MarHeTu3M. VHauBHIyanbHbIE 3aJaHMs MO (DU3MKE JUIsI MHKEHEPHBIX
dakynpTeToB. Bonoraa - Monounoe, 2011 1.
3. Ontuka. ®usnka aroma, siapa ¥ dJIEMEHTApHBIX YacTHIl [DIEKTPOHHBIM pecypc] : cOOpHUK
3alaHui IS MHAUBUIYaTbHON PaOOTHI MO (HU3HMKE JJIA CTYJACHTOB OYHOW M 3a0YHON (HOPMBI
o0yuyeHHs 1o HarpasiieHHIo MoAroToBku 35.03.06 Arpounkenepus; 15.03.02 Texnonorndyeckue
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MamuHbl 1 obopynosanue; 27.03.01 Cranpaprusauuss u merpoiorus; 35.03.02 Texnonorus
JIECO3aroTOBUTEIILHBIX U JepeBooOpadaTriBatomux mpousBoacts / coct.: H. B. Kucenera, 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.

Bonpoce! k 3a4ery : Mexanuka u MoJekyaspHas ¢pusuka (1 cemecrp)

Kunemarnka BpamarenbHOro JBHXKEHUSA. YTJIOBOW MyTh, YIJIOBAasl CKOPOCTb, YIJIOBOE
yckopenue. Ilepuon. Csi3b MeX1y JTUHEHHBIM U YIJIOBBIMU BelNUYMHAMU. DOpMyIIbl IIyTH U
CKOPOCTH IPU PAaBHOIIEPEMEHHOM JIBUKEHUH TOUYKHU 10 OKPYKHOCTH.

OcHOBHBIE 3aKOHBl JWHAMHMKH. VIMIOynbc CHIIBI, UMIYJIbC Tejla. 3aKOH COXPaHEHHs
UMITYJIbCA.

Cwibl B nipupoae. Cuna tsoxectu. Bec Tena.Cuna tpenusi. Cunbl ynpyroctu. dedopmarius
tena. 3akoH ['yka. Cuibl, AeMCTBYIOLINE NIPU BPALLATEIILHOM JIBUIKEHUU.

PaGota, mMomHocTh, 3Hepruss  Eaununsl m3mepenus. Kunerndeckas M NOTEHUMAIbHas
SHEpPruM. 3aKOH COXPAaHEHUS SHEPTUH.

Vnap mwapoB. YOpyruii 1 Heynpyru yaapsl.

JluHamuKa BpalaTesIbHOTO IBHKEHUS.

Kunematuka rapmoHudeckoro Kkosiebanus. CmelieHue, CKOpPOCTb, YCKOPEHHE IpH
KoJIeOaTeIbHOM JBM)KEHUH. J[MHAMUKa KOIe0aTeIbHOrO IBUKCHHUSA. Y paBHEHUE CBOOOIHBIX
KoJie0aHui.

Konebannss maremMaTHueckoro W (U3NYECKOTO MAATHUKA.DHEPrus TapMOHUYECKUX
KoJie0aHui.

3aryxatomue konebanusa. [uddepeHnnanbHoe ypaBHEHHE 3aTyXarolUX —KOJIeOaHWH.
Koadduuuent 3atyxanusa. Ammintyna, Yacrora u nepuoj, JorapupMuyeckuii 1eKpeMeHT
3aTyXaHHUs.

BeiHyxaeHHble  KojeOaHWs. YpaBHEHHE  BBIHYKAEHHBIX  KojeOaHu. AMIUIMTYIa
BBIHY/ICHHBIX KOJeOaHul, €€ 3aBUCUMOCTh OT 4aCTOThI BhIHY K 1ato1ell cuiibl. Pe3oHaHc.
3aKOHBl MJIEAIBHOTO Ta3a. YpaBHEHUE COCTOSIHMS UJAEANbHOTO rasa (ypaBHEHHUE
MenneneeBa- Knaneiipona).OCHOBHOE  ypaBHEHHE  KHHETHYECKOM  TEOPHUH  Ta30B.
AOGCONIOTHBIN HYJIb TEMIEPATYPBHI.

Cpenssisi KMHETHYECKasi HHEPrusl MOCTYNaTeIbHOrO ABM)KEHHsS MoJeKkyn rasa. Ckopoctu
MOJIEKYJ T'a3a. 3aKOH pacHpeaeseHus MOJIEKYI 0 CKOPOCTM (pacrpeaeneHue Makcena).
I'a3 B moze tsxectu. bapomerpuueckas popmyina.

3aKOH H3MEHEHMs KOHLEHTPALlMM MOJIEKYJ C BBICOTOM. 3aBUCHUMOCTb paclpelesIeHUs
MOJIEKYJI [T0 BBICOTE OT MacChl MOJIEKYJ U TeMIiepaTypsl ra3a. Pacripenenenue bonsiimana.
CronkHoBeHue Mosekyl. CpenHsis AMHa cBOOOAHOTO Mpodera MoJieKy 1. 3aBUCUMOCTD €€ OT
JaBJIEHUs U Temnepartypsl. Bakyywm.

YpaBHeHMs IepeHoca B ra3ax.

[lepBoe Hauano TepmoanmHamMuku. CTeneHH CBOOOIBI MOJIEKYN ra3a. BHyTpeHHssI sHeprus
uaeanbHOro raza. Pabota, coBepiaemasi ra3oM Ipu ero pacmupeHuu. Ouznueckuii cMbIc
YHUBEPCAIBHOM Ta30BOM IOCTOSHHOM. TeruoéMKOCTh HMIEAIBHOTO Ta3a. 3aBUCHMOCTH
TEIUIOEMKOCTH OT TEMIIEPATYpBHI.

Kpyrossie npoueccsl. KITJI nukita. [ukn Kapho.

OObpatumMble U HeoOpaTuMble Mpolecchl. TepMoaAWHAMHYECKass BEPOSTHOCTb COCTOSHUS
cucteMbl. OHTponus. Bropoe Hawamo TepMOOMHAMUKM M €r0 CTaTUCTHYECKUH CMBICIL.
M3MeHeHne SHTPONMHU TP U30IIpoLIeccax.

PeanpHble razel. MexmonekynsipHoe B3aumojelcTBue. YpaBHeHne Ban — nep Baasnbca.
N3oTepMmsbl peanbHOro rasa. Kpurnueckoe cocTosiHue BEIIECTBA.
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20.

21.
22.

10.

11.

12.

13.

14.

CpoiictBa xuakocteld. IloBepxHOCTHOE  HaTsDKEHHME  KUAKOCTH. JlaBieHue 1oA
VCKPHUBJICHHON IOBEPXHOCTBIO JKHIKOCTH. fIBJIeHME KanWUIAPHOCTH. BbicoTa nonmHsATHsA
JKUJKOCTH 110 KaIlUUIAPY.

HcnapeHne )XUIKOCTH. Y eNbHAs TEIUI0Ta UCIIAPEHUs. 3aBUCUMOCTD €€ OT TEMIIEPaTyphl.
TennoBble 1 MEXaHUYECKUE CBOMCTBA TBEPABIX TEJ.

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

B3aumoneiictBue snaeKkTpudeckux 3apsaoB. 3akoH KyioHa. DJIEKTpOCTaTUUYECKOE TMOoJIe.
HanpspkeHHOCTh 1OJS TOYEUHOIO 3apsiia, W CUCTEMBI TOUEYHBIX 3apsiioB. EnnHuIb
WU3MEPEHUS HAPSHKEHHOCTH.

IloTok BekTOpa HaNpsHKEHHOCTH JJIEKTpocTarnudeckoro mnoms. Teopema I'aycca u eé
IIPUMEHEHHUE K pACUYETy INEKTPUUECKUX TIOJIEH.

Pabora snexTpocTarHueckoro mojs Io mnepemelneHuto 3apsna.loreHuuanbHas 3HEprus
3apana B dJeKTpocTaTudyeckoMm mosie. [loreHnuman. EnuHMLBL M3MEpeHHs NOTEHLMAIA.
[Torennman mods ToYeyHOro 3apsjma. Pabora 1mo  mepeMenieHWI0  3apsia B
3JIEKTPOCTATHYECKOM I10JI€.

[Tonsipu3anusi HEMOJSAPHBIX U TOJSIPHBIX JAMAJIEKTPUKOB B AJIEKTpUYeckoM mojie. BekTtop
NOJISIpU3aluu. DJIEKTPUUYECKOE M0JI€ B JUAJIEKTpUKe. J(Udnexkrpuyeckas MpPOHULIAEMOCTb.
HanpspkeHHOCTD M TOTEHIIHMAM 3JIEKTPOCTaTUUYECKOIO MOJIS B AUDJIEKTPUKE.

DIEKTPOEMKOCTH IPOBOIHUKOB. EIMHMIIBI H3MEpPEHHs 2IEKTPOEMKOCTH. EMKOCTB MI0CKOro
KOHJIEHCAaTOpa.DHEPIus 3apsDKEHHOIO MPOBOJHUKA M KOHJAEHcaropa. IlinoTHocTe 3Hepruu
3JIEKTPOCTATHYECKOTO MO, DINEKTPUUECKOE MOJIe KaK BUJ MaTEPHH.

ITOCTOSIHHBINM DJEKTPUYECKUN TOK, €ro XapaKTEPUCTHUKH. Y CJIOBHUS CYIECTBOBAHMS TOKAa B
MIPOBOJIHUKE. OJeKTpoABMKywas cwia. Hanpspkenuwe. 3akoH Oma ajig yyacTka LENU U
noiHo# nenu. 3akoH Oma B quddepennnansaoit popme. 3akoH xoyns — Jlenma. Pabora n
MOIIIHOCTb 3JIEKTPUYECKOT0 TOKA. EIMHUIIBI UX U3MEPEHUSI.

IlocnenoBarenpbHOE M MapajuIeNIbBHOE COCIMHEHHE IPOBOJHUKOB. Pacyer pa3BeTBIEHHBIX
anekTpuueckux enei. [Ipasuna Kupxroda.

MarautHoe Tmosie ToKa. XapaKTepUCTHUKHM MAarHUTHOTO TOJIs: MarHuTHas MHIYKIUS H
HanpsOKEHHOCTh MoJis. M300pajkeHre MarHUTHOrO TOJsl C MOMOUIbIO JIMHUH MarHUTHOMN
MHAYKIUU. [I0TOK MarHUTHON WHTYKIINH.

3akoH buo-Casapa — Jlanaca. Ero npuMeHeHune K pacyeTy MarHAUTHBIX MOJIEH.

Cuna, neicTBylolass Ha TPOBOJHUK C TOKOM B MarHMTHOM Tone (cujia Amrepa).
B3aumopeiicTBue napajenbHbIX TOKOB. Cuia, AecTByromas Ha 3apsfl, ABWXKYILUHCSA B
MarHuTtHoe moje (cuna Jlopenna). Paauyc u mepuon oOpareHust 3apsHKeHHON YacTUIlBl B
MarHuTHOM rose. PaboTta no nepemenieHnio NpoBoiHUKA C TOKOM B MarHUTHOM T10JIE.
MaruauTHble CcBOMCTBa BenlecTBa J[namarHuTHbele BemiecTBa. llapamMarHuTHbBIE BeHiecTBa.
®eppomarneTuku. HamarHnumBaHue jxene3a B MarHUTHoOM mnose. ['ucrepesuc. Ilpupona
dbeppoMarHeTuszma.

OnektpomMarHuTHass wuHAykuus. I[lpaBuno JleHna [y ompeaeneHus — HampaBieHUS
MHIAYKIUOHHOTO Toka. Bemnumna OJIC wumuHayknmu. Mexanusm Bo3HUKHOBeHHs OJI1C
WHAYKIIUH B IPOBOJAHUKE ABMXKYIIIMMCSI B MArHUTHOM I10JI€ M B HEMOJIBMIKHOM IIPOBOASILIEM
KOHTYpE.

Asnenne camomnaykuuu. JOJC camomnaykumu. MHAYKTHBHOCTH KOHTYpa M COJIEHOHUJA.
Ennnnna mHOyKTUBHOCTH — ['eéHpu. DHEprusi MarHUTHOrO NOJIA. DKCTPATOKU 3aMBIKaHUS U
pa3Mbikanus. Bzaumuas uaaykuus. Toku @yko. Tpanchopmarop.

Pabora BbIXxOJa ayekTpoHa M3 MeTamia. TepmosnekTpoaHas smuccus. [lpunuun paboTsl,
XapaKTEpUCTUKU M NPUMEHEHHME DIIEKTPOHHBIX Jamil. BTopuuHas 31I€KTPOHHAs IMHCCHSL.
@DOTO3IEKTPOHHBIE YMHOKUTEH.
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15.

16.

17.

18.

19.

20.

10.

KoHTakT 1ByX pasHOpOAHBIX MeTauioB. KOHTakTHas  pa3HOCTb  ITOTEHLIMAJIOB.
TepmoonnekTpoaBrxkyias cuia. Tepmomnapa, e€ rpagyupoBKa 1 IPUMEHEHHE.

[TonsiTueE O KBAaHTOBOM TEOPUU HIPOBOAMMOCTH. OJEKTPONPOBOJHOCTh METAJIOB,
MOJIYIPOBOTHUKOB U JIUAJIEKTPUKOB C TOUKU 3PEHUSI 30HHOU TEOPHH.

CoOcTBeHHas ¥ IpUMECHast IPOBOJUMOCTH MOTYIIPOBOAHUKOB. OOpa3zoBaHue 3aHUPAIOIIETO
ClIOs B MecTe KOHTAaKTa JBYX I[OJYIPOBOJHUKOB pAa3jIHMYHOTO THIIA MPOBOJUMOCTH.
[TosynnpoBOTHUKOBBIN JUOJ, €ro0 XapaKTEPUCTUKM W HCIIOJIb30BAaHHUE JJIS BBIIPSIMIICHUSA
MEPEMEHHOT0 TOKa. TpaH3ucTop.

DNEKTPUYECKU TOK B pacTBopax 3eKTponuToB. CTeneHb auccouuanuu. 3akoH Oma ams
pacTBOPOB  DJIEKTPOJIUTOB. JjekTponu3. 3akonbl @Dapanes. Ormpenenenue 3apsjaa
OJIHOBAJICHTHOT'O MOHA.

[TomyueHue mepeMEHHOrO0 TOKa M €ro XapakTepUCTHKH. OMHUYECKOe CONpPOTHBIICHHE,
KOHJEHCATOp U KaTyIlIKa HHAYKTUBHOCTH B LIENIM IEPEMEHHOIO TOKa.

3akon Oma AJis MOC/eoBaTeNbHON 1lenu nepeMeHHoro Toka. CaBur (a3 Mexay TOKOM U
HalpsDKEHUEM. SIBleHue pe3oHaHca B ILENM I[EPEMEHHOro Toka. MolHocTe B Lienu
nepeMeHHOro Toka. KoagduimeHT MOIHOCTH, ITyTH €r0 MOBBILICHHS.

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

[Tpupona cBeta, KOpPHYCKYJspHas W BOJIHOBas TEOPUM CBETA. OBOJIIOLMS B3IJIAOB Ha
MPUPOJY CBETA KAK MPUMEP JUATEKTHYECKOro NmyTu mno3HaHus. Lllkana 3meKTpoMarHUTHBIX
BOJIH. KBaHTOBas T€OpUS CBETA.

OCHOBHBIE 3aKOHBI F€OMETPUUYECKON ONTUKU. OTpaxeHue u npenomieHue ceera. [IpuHuun
®epmMa. [TonHoe BHYTpEeHHEE OTpakeHue. BoaHoOBas onTuka, CBETOBOIbI.

Wutepdepenius cpera. YcnoBus BO3HHUKHOBeHHsS MHTepdepeHIu. CrocoObl MOTydeHus
UHTeppEpeHIINM CBeTa. YCIOBHS MAaKCHMyMa M MHHAMyMa IIpH HHTEp(EpeHInn.
WuTtepdepenius napajuienbHBIX JIy4eid CBETa, OTPaKEHHBIX OT MPO3PAYHOU IUICHKU C
napaensHeiMu TpadsiMu. Konbiia Hetorona. [Ipumenenue natepdepeHm cBera.
Hudpakuus ceera. YcnoBus HaOmroaeHus audpaxkiuu csera. Judpaxkmus oT Kpyrioro
OTBEPCTUS M OT OJHOH Ienu (ycloBUS MakcuMyMa M MUHUMyMa). Jludpakuus ceera ot
TUQPAaKIMOHHOM  pemeTKu. YCIOBUS ~ MakcUMymMa W MuUHUMyMa. [IpumeHeHue
T pakIMOHHON penieTku. Paspematomniast ciocOOHOCTh ONTHYECKUX MPUOOPOB.

[Tomyuenne peHTreHoBCKUX Jydyed. [lpupona TOpPMO3HOTO pPEHTTEHOBCKOIO W3JIY4EHHS.
Cnexktp peHTreHoBCKuX Jiyded. IlormomieHne pEeHTreHOBCKHUX JIyded  BEIECTBOM.
KopoTkoBosHOBas TpaHuIa TOPMO3HOTO PEHTI€HOBCKOIO U3ITyYEHHUS.

[Tonspuzanuss cBera. Buasl nonspuszanuu. 3akoH Mamioca. Ilonspusanus cseta mnpu
OTpaXCHUH U IIPEJIOMIIEHHH. 3akoH bprocrepa. J[BoliHOE syuenpenoMiIeHue B KpHCTasllax.
[Tonsipu3zyromue Npu3Msl, MOJISIPOUIBI, X IPUMEHEHHE. Bpalienne miockocTH noispusanuu
cBeTa. ONTUYECKU aKTUBHBIE BELIECTBA, ACUMMETPHsI MOJIEKyJl. CaxapuMETpHI.

Hucniepcusi cBera. CriocoObl HaOMIOJEHUST UCIIEPCUU CBeTa. Te€opusi TUCIIEPCUU CBETA.
Hopmanbnas u anomanbHas aucnepcus. Ilornomenue ceera. 3akoH byrepa. ®@usnueckuit
cMmbicn  kodddumnmenta mornomieHus. CrnexkTpsl norjomenus. Paccesane csera. @opmyna
Panes. Paccesnue cBeta B atmocdepe.

TennoBoe uznydenne. CrieKTpaJibHasi U MHTETpaIbHAs JIydeHCITyCKaTeIbHasl CIIOCOOHOCTH 1
HOTJIOIIATeNbHAsE CIIOCOOHOCTh Tena. AOCONIOTHO YEpHOE TeNo. 3aKOHBI TEMJIOBOTO
u3nydeHus. «YubTpaduoneroBas karactpoda». KBanrosas runoresa u popmyna [Tnanka.
®oroanexkrpuueckuii 3pdexr. 3akoHbl (GoTodpderra, X OOBICHEHHE HAa OCHOBAHUH
KBAaHTOBOM TEOpUM CBeTa. YpaBHeHMEe OWHIITeWHA. [IpakThueckoe npuUMEHEHUe
dororddexra.

@DOTOHBI, UX JHEPrus, Macca W UMIYJbC. J(ManeKkTuyeckoe e€IUHCTBO KOPHYCKYJSIPHBIX U
BOJIHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOIO H3Jy4yeHUs.BoJIHOBbIE CBONCTBAa BEIIECTBA,
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runoreza ne — bpoiina. DkcnepuMeHTalibHOe 000CHOBAHHE KOPIMYCKYISIPHO — BOJIHOBOTO
nTyanu3Ma (OTBIT 10 TU(paKIuu JIEKTPOHOB U APYTUX YACTHI).

11. Crpoenne aroma. Monens Tomcona. OnbiT Pesepdopna mo paccestauro o — yactuil. SlnepHast
Monenb aroma Pesepdopna, e€ tpymHoctu. Iloctynmaret bopa, ux skcnepuMeHTaIbHOE
000CHOBaHHE.

12. bopoBckasi Teopusi aTroMa BOJOpPOJa M BOAOPOJONOIAOOHBIX HMOHOB, €€ HEAOCTaTKU H
nocrouHcTBa. OOBSCHEHME 3aKOHOMEPHOCTEH B CHEKTpaxX H3JIyY€HUs aTOMAapHOIro
BOZOpPOAA.

13. XapakTepucTHuecKue pPEHTICHOBCKUE Ty4H. VcTouHukn ux wusnydeHus. CHeKTpaibHbIA
cocTaB. 3akoH Mo3nu. PeHTreHoCneKTpaIbHbIi aHAIN3.

14. CnontanHoe wu3nydenue. MuaynupoBanHoe wu3nyueHue. VIHBepcHass 3aceleHHOCTb
SHEpreTHYecKnXx ypoBHeW. KBaHTOBBIE reHEpaTopbl, UX YCTPOWCTBO, MPUHIMI PabOTHl U
UCII0JIb30BaHUE, IEPCIICKTUBBI TPUMEHEHUSI.

15. CocraB u xapakTepuCTUKU aTOMHOTO siipa. M3orombl. Jledekt Maccel, sHEprus CBSI3U sijipa.
[TyTu BEICBOOOXKICHUS SACPHOUN SHEPTUU.

16. PaguoakTBHOCTh. 3aKOH paauoakTUBHOro pacmana. IlocrostHHas pacnana. Ilepuon
nojiypacnasa. AKTUBHOCTH npenapara. Enununsl axtuBHocTH. CoCTaB M CBOMCTBa
PaANOAKTUBHOIO U3IIYy4ECHHUSI.

17. Sinepusie peakuuu. [enenue sgep ypana. llemnas peakuwus. SaepHbie peakTOPHI.
TepMosiiepHbIe peakiiu. YTpaBlIsieMblii TEPMOSICPHBIN CHHTE3, pa3paboTKa METOAOB €ro
OCYIIIECTBIICHUSI.

18. DnemenTapuble uacTuipl. WX kmaccudukamyss TO OCHOBHBIM CBOMCTBaM. MeToIbI
HaOmofieHusT W perucrpauuu 4vactuil. Kocmuueckue nyun. YacTUIbl U aHTUYACTHIIBL.
KBapkoBas  cTpykTypa  uactul. Pa3ButHe  (QU3MKM ~ SJEMEHTapHBIX  YaCTHII,
€CTECTBEHHOHAYYHOE JJ0KA3aTeIbCTBO IPABUIILHOCTH UJEH O HEMCUEPIIAEMOCTH MAaTEPUH.

8 VYueOHo-MeToaIMYecKOEe U MHPOPMALHMOHHOE O0ecTedeHre JUCHUTLIMHBI (MOTYJIs)

a) OCHOBHasI JIMTEPATypa
1. Jemuguenko, Baagumup UBanoBuu. Ousuka [DnekTpoHHBIA pecype]| : yueOHUK / B.
U. Temuguenko, U. B. JlemuadyexHo. - 6-e u3., mepepad. u AoI. - 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 aiui By30B: MexaHWKa M MOJEKYISpHAs
buznka [DnekTpoHHBIN pecypc] : yueOHuk / B. A. Hukepos. - DnektpoH. nas. - M. : JlamkoB u
K, 2020. - 136 ¢. - Buemnss cepuika: http://znanium.com/go.php?id=415061
3. Craponyouesa, I'. II. Kypc nexkmuit no ¢usuke. MexaHuKa, MOJIEKYJIspHas
¢u3uKa, TEPMOJUHAMHKA. DJIEKTPUUYECTBO U MarHeTu3M [DIEKTPOHHBIH pecypc| : ydeOHoe
nocoOue Juid CTYJIEHTOB arpapHbIX BY30B, oOywaromuxcss mo HampasiaeHusMm: 35.03.06 -
Arpourkenepus u 23.03.03 - Dkcruryatanus TPaHCHOPTHO-TEXHOJOTHYECKUX MAIIUH H
kommiekcoB / I'. II. CraponyOueBa, A. A. XameHko. - DnekTpoH.naH. - CraBpomnoib
CTaBpOnoJIbCKHI TOCYIapCTBEHHBIHN arpapHbIid yHuBepcuteT, 2019. - 168 ¢. - BHemHss cepuka:
http://znanium.com/go.php?id=976263
4, Kann, Koncrantun bopucoBuu. Kypc obOmeit ¢dusuku [DnextpoHHslii pecype] :
yuebHoe nocobue / K. b. Kann. - Dnexrpon.gan. - M. : KYPC : Uudpa-M, 2020. - 360 c. -
Buemnsist cepuika: http://znanium.com/go.php?id=956758

0) 10MOJIHUTEIbHASA JIUTEepaTypa
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1. Tpo¢pumona, Taucuss UBanoBHa. ®u3uka : yyeOHUK : 7S CTY[. BY30B I10 TEXHHY.
Hampasi. noarot. / T. Y. Tpodumosa. - 2-¢ u3z., nepepad. u gom. - M. : Axagemus, 2013. - 344,
[2] c. - (Beicmiee npodeccuonansHoe obpa3zoBanue.) (bakanaBpuar)

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

3. CaseasbeB, Urops Baagumuposuu. Kypc o6meit ¢pusuku / U. B. Capenbes. - (YueOHUKH
11 By30B) (CriennanbsHas auteparypa). Tom 3 : KBantoBas ontuka. ATomHas pusnka. Ousnka
TBepaoro Tena. Gusnuka aTOMHOTO s1pa U 3JEMEHTAPHBIX YacTull. - , M3x. 5-e, crep. - CII0. [u
ap.] : Jlans, 2006. - 317, [1] c.

4. CaseaneB, Urops Baaaumuposuu. Kypc obmieit pusuku / Y. B. CaBenbes. - (YueOHUKT
11 By30B) (CriennanbpHas auteparypa).  Tom 2 : DIeKTpuyecTBO M MarHeTu3M. BotHBbI.
Ontuka. - , U3n. 5-¢, crep. - CII6. [u gp.] : Jlans, 2006. - 496 c.

5. Caseanbes, Uropp BiaagumupoBud. COOpHUK BOMPOCOB | 3aja4 1o oOmiel (pusuke : yueo.
nocoOue ISl CTyI. By30B, 00yd. 1o Hanpasi. 510000 "EcrecTBeHHbIC HAYyKH U MaTeMaTuka'",
540000 "TTenaroruueckue Hayku", 550000 "Texnnueckue Hayku'" / M. B. CaBennbes . - U3n. 3-¢,
crep. - CIIO. : Jlans, 2005. - 288 c. - (Knaccuyeckue 3aJauHUKU ¥ TPAKTUKYMBI) (YAeOHUKH IS
By30B. CrieniuanbHas JuTeparypa))

6. Tpopumona, Taucusa UBanoBHa. COOpHHK 33124 TI0 KypCcy (PU3HUKH C PEIICHUSIMU : y4eO.
noco6. st cryn. By3oB / T. WM. Tpodumosa, 3. I'. [TaBnosa. - U3a. 7-e, crepeorurr. - M. :
Bricmas mkoma, 2006. - 589, [3] c.

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

8. Boabkenmreiin, Basentuna Cepreesna. COOpHUK 33124 110 001eMy Kypcy (GU3UKH : JUIS
CTyq. TexHuueckux By3oB / B. C. BoabkeHmTeii . - 3-u3a., ucnpani. u joi. - CII6. : Kuukubrii
mup, 2003. - 328 c. - (Cnenuanucr)

9. Yepros, Auexcanap I'eoprueBmny. 3agaunuk no ¢usuke : [yue6. moc. s BTy30B] / A. T.
Uepros, A. A. BopoOreB. - U3a. 8-e, mepepad. u gorm. - M. : ®uzmatiut, 2009. - 640 c.

10. Bounnapes, bopuc Baagumuposuu. Kypc obuieit pusuku : yueOHUK 17151 6aKkagaBpoB :
JUISL CTY]I. BBICILL. TEXHUY. yuel. 3aBesieHu : [yrnyOoneHHsiii kype : B 3 kH.| / b. B. bonnapes, H.
I1. Kanamnukos, I'. I'. Cinupus. - M. : FOpaiit. - ISBN 978-5-9916-2321-6 Kn. 3 :
Tepmonuaamuka. Ctaructiueckas ¢pusuka. CtpoeHue BeniecTsa. - 2-¢ u3a. - M. : FOpaiir, 2013.
-351,[3] c.

11. Bonnapes, bopuc Baagumuposuu. Kypc oOuieit pusuku : yueOHUK A1 6aKanaBpoB : JUIs
CTYA. BBICHI. TEXHUY. y4eO. 3aBeieHuil : [yrnyOnennslii kypce : B 3 kH.] / b. B. bonnapes, H. I1.
Kanamnwukos, I'. I'. Crimpus. - M. : FOpaiir. - ISBN 978-5-9916-2321-6. Kn. 2 :
OnektpoMarHetu3m. Ontuka. KBantoBas ¢usuka. - 2-e uza. - M. : Opaiit, 2013. - 351, [3] c.
12. Bounapes, bopuc BaagumupoBuu. Kypc obmieii pusukn : yueOHUK 17151 6aKkaIaBpoB :
JUISL CTYA. BBICII. TEXHUY. y4eO. 3aBe/ieHui : [yrimyOnennsiii kypce : B 3 kH.] / b. B. bonnapes, H.
I1. Kanamraukos, I'. I'. Criupus. - M. : FOpaiit. - ISBN 978-5-9916-2321-6. Ku. 1 : Mexanuka. -
2-¢ u3a. - M. : FOpaiir, 2013. - 351, [3]

B) MeTOAUYecKHe Pa3padoTKm:
1. DaekTpUYeCcTBO M MArHEeTH3M : Y4eOHO-METOJ. Mocobue K J1abopaTOpHBIM paboTaM IO
¢usnke AJi1 CTYIEHTOB OYHON W 3a04yHOW (QopMm oOyueHus no HampasieHusm: 35.03.03 -
Arpounxenepust, 35.03.01 - Jlechoe nemo, 35.03.02 - TexHOIOTUS JI€CO3arOTOBUT. H
nepeBonepepadbar. mpousBoAcTB, 15.03.02 - Texnon. mamuHbl U obopyaoBanue, 19.03.03 -
[TpoaykThl MUTaHUS KUBOTHOTO mMpoucxoxaeHus, 27.03.01 - CrapaapTuszanus U METposIorus /
H. B. Kucenesa, E. B. CinaBopocoBa ; M-Bo cenbckoro xo3-sa Poc. @enepanuu, Bonoroackas
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I'MXA, Texnomn. dak., Kad. rexnon. obopyx. - Bonoraa ; Monounoe : BTMXA, 2019. - 95 c. -
bubmuorp.: c. 94

2. Ontuka. @U3MKa aTOMA, 5/Ipa ¥ AJIEMEHTAPHBIX YacTHIl [ DIEeKTPOHHBIN pecypc] : cOOpHHUK
3aJaHui U1l MHIUBUIYadbHOW pabOThl MO (U3MKE ISl CTYIEHTOB OYHOW M 3a0YHOU (HOpMBI
o0ydeHus 1o HanpasieHuto noaArotoBku 35.03.06 Arpounskenepust; 15.03.02 Texnonornyeckue
MamuHbl 1 obopynoBanue; 27.03.01 Cranmaptuzanus u metposorus;, 35.03.02 Texnomorus
JI€CO3arOoTOBUTENIBHBIX U JIepeBooOpadaThiBaromnx mpou3BoacTs / coct.: H. B. Kucenesa, E. B.
CnaBopocona, JI. A. Kypenkona. - DiekTpoH. aaH. - Bonorga ; Monounoe : BITMXA, 2018. - 39
c. - Cucrem. TpeGoOBaHUSL: Adobe Reader Buemusis CCBLJIKA!
https://molochnoe.ru/ebs/notes/2023/download

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

4. ®u3uka [DNeKTpOoHHBIN pecypc] : yueOHO-MeToaud. Tocooue : it OakamaBpoB 3a04. HopMbl
o0yu. mo Hampasi. moaroT. 35.03.06 "Arpoumxenepus", npodmin "TexHUY. cHCTEMBI B
arpobusnece", "Texanu. ceppuc B AIIK" / M-Bo cenbckoro xo3-Ba Poc. @enepannn, PI'bOY
BIIO "Bousorojckas roc. MoiouyHoxo3. akaja. uM. H. B. Bepemaruna", Kad. Beicii. mat. u ¢us. ;
[cocT. I'. B. I'ycakoBa u ap.]. - Dnexrpon. nax. (814 Kb). - Bonorna ; Monounoe : BIMXA,
2014. - 97 c. - Cucrtem. TpedoBanusi: Adobe Reader. - DiekTpoH. Bepcus Ied. MyOJuKaIuy . -
Pexxum nmocryma: http://molochnoe.ru/bookdl/?id=378. - bubnuorp.: c. 14 BremmHsst ccpuika:
https://molochnoe.ru/ebs/notes/378

5. Mexanuka. MoJiekyasipHas (pu3MKa : yueOHO-METOJ. I0OCOOHE K MPAKTUKyMYy IO (U3HKE
1 6akanaBpoB 1o Hamp. noaroToBku: 221700 "Cranmaptuzanms u metposiorus” ... 110800
"Arpoumxenepus” / [I'. B. I'ycakoBa u ap.] ; MCX P®, ®I'bOY BIIO BI'MXA, Kad. Bbicm.
MaTreMaTuku ¥ pusuku. - Bosnorma ; Monounoe : U1 BIMXA, 2011. - 89 c. - bubmuorp. B
KoHiie 1a0. PaGot

6. Mexanuka. MoaekyasipHasi pu3nka [DIeKTPOHHBIA pecypc] : yueOHO-METoA. mocodue K
MpakTUKyMy 1o ¢usuke st O0akanaBpoB 1o Hamp. noarotoBku: 221700 "Cranmaptuzanus u
metposorus” ... 110800 "Arpounkenepus” / [I'. B. I'ycakosa u ap.] ; MCX P®, ®I'bOY BIIO
BI'MXA, Kag. Bbicil. MaTeMaTUKH U PU3UKU. - DIEKTPOH. AaH. - Bonoraa ; Monounoe : UL
BI'MXA, 2011. - 89, [1] c. - Cucrem. TpedoBanusi: Adobe Reader. - DiextpoH. Bepcus meu.
nyonukamuy . - Pexxum gocryna: http://molochnoe.ru/bookdl/?1d=186. - bubnuorp. B koHIe 1a0.
pabot Buemnsas cepuika: https://molochnoe.ru/ebs/notes/186

7. ®u3uKa : yueOHO-METOauY. mocodue : st 6akanaBpoB 3a04. GopMbl 00yd. MO Harpasil.
noarot. 35.03.06 "Arpounxenepus", npodunu "TexHud. cucrtemsl B arpodusHece”, "TexHud.
cepsuc B AIIK" / M-Bo cenbckoro xo3-Ba Poc. ®enepanuu, ®I'6OY BIIO "Bonoroackas roc.
MOJI04HOX03. akaj. uM. H. B. Bepemaruna", Kag. Beicii. mat. u ¢us. ; [coct. I'. B. I'ycakoBa u
np.]. - Bonoraa ; Monounoe : BTMXA, 2014. - 96, [2] c. - bubauorp.: c. 14

r) nepevYeHb WH(POPMAIMOHHBIX TEXHOJIOTHI, MCMOJIb3yeMbIX NMPHU MPOBEIEHUU
HAYYHO-MCC/IeI0BaTeJbCKOH padoThl, BK/IKYasi NepedYeHb NMPOrPaAaMMHOI0 odecrevyeHust v
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. OTCYECCTBCHHOC

24


https://molochnoe.ru/ebs/notes/2023/download

Astra Linux Special Edition PYCB 10015-01 Bepcuwu 1.6.

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

CIIC Kouncynbsrantlntoc

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/IOHHLIe CIIPaBOYHBIC CHCTEMbI

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

— UTIC «Koncynprantllrocy — pexxum nocrymna: http://www.consultant.ru/

— WHaTtepdakc - LleHTp pacKpbITHs KOPIOpaTUBHON HH(DOpMAIHK (CepBep PaCKpPBHITUS
uHpOpMaIKKN) — peKuUM Joctyna: https://www.e-disclosure.ru/

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

— ABTOMaTH3HMpOBaHHAs clipaBouyHas cuctema «Cenpxo3rexHuka» (Web-Bepcus) - pesxxum
noctym: http://gtnexam.ru/

Ipodeccnonanbubie 6a3bl JAHHBIX

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

— Haykomerpuueckas 0a3a 1aHHBIX SCOPUS: 6a3a JaHHBIX pedepaToB U IIUTUPOBAHUS —
pekum poctyma: https://www.scopus.com/customer/profile/display.uri

— O¢unmansHbi cailt PenepanbHOM CIyXO0bl 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 MUHUCTEpPCTBA CeNbCKOro Xo3siicTBa Poccuiickoit ®deneparum —
pexxum goctyma: http://mex.ru/ (OTKpBITBIH TOCTYI)

DJIeKTPOHHbIe OUO/INOTeYHbIE CHCTEMbI:

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

- OBC JIAHb — pexwum nocryma: 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/,

- JIIEKTPOHHAst OMOIMOTEKA M31aTeIBCKOTO IeHTpa «AkageMus»: https://www.academia-
moscow.ru/elibrary/ (xonnexnus CI10),

- DBC ®I'bBOY BO Bonoroackas [MXA — pexwum gocrtyma: https://molochnoe.ru/ebs/.
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9 MarepuajibHO-TEXHHYECKOE O0ecnedeHue JUCHUILTHHBI

VYuebnas aynutopust 1238 KabOuner ¢usuku. MexaHuka M MOJEKyIspHas (Qu3MKa, IS
MPOBEJICHUS MPAKTUYECKUX U Ja00PaTOPHBIX 3aHATUH.

OcHallleHHOCTD:

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

OcHoBHOE 000pYyIOBaHME M HAIJSIIHBIE TocoOus: TpuOomerp, MasTHHK OOepOeka,
MaTeMaTUYeCKUd U (PU3NYECKU MasTHUKH, MPY>KUHHBIM MasTHHUK, YCTAHOBKA JI1 U3y4eHUS
3aKOHOB YIPYroro M HEYNPYroro yjaapa Tejd, YCTaHOBKA JJIS U3yUeHHs YOPYTux aedopMariuid,
ycranoBka Juist onpenenenust CP/CV, Hacoc, ycTaHOBKa JJi ONpeeNieHUs] BA3KOCTH KUAKOCTU
meronoM  CTOKca, BHCKO3HUMETPHI, yCTaHOBKa s  ompeaeneHus  Koddduuumenra
MOBEPXHOCTHOTO HATSHKEHUS METOJOM OTpbIBa KOJIbLIA, CEKYHJIOMEp, IUTaHTeHUUPKYJIb,
MHUKPOMETP, TUHEUKH, TEPMOMETPHI.

Ka6uner Ne 100 — 24,2 v,

YueOnas aymutopust 1225 nnst mpoBeACHUS 3aHITHIA JEKIIMOHHOTO ¥ CEMUHAPCKOTO TUTIA
(mpakTUYECKUE 3aHATHUS); TPYIIOBBIX U WHAMBUAYAIbHBIX KOHCYJbTALIUN; TEKYIIET0 KOHTPOIS
U TIPOMEXYTOYHOH aTTECTALlNH.

OcCHaIIIEHHOCTb:

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

OcHoBHOe 000pymOBaHuE: IKpaH s MpoekTopa 1 mT., mpoekTop - | mT., KOMIBIOTEP B
KOMIUIEKTE - 1 1miT.

Kabuner Ne 38 — 77,7 M.

VYuebnas ayauropust 1322 Jlaboparopus oOmiei Gu3uKu, AJIsi IPOBEACHUS TaOOpaTOPHBIX
3aHATHM.

OcCHallleHHOCTD:

VYyeOHass meOenb: cToibl JabopatopHeie — 9, crynba — 28, mocka ydeOHas, mkad ans
XpaHeHus1 yueOHOro maTepuaia — 4 mr.

OcHOBHOE O00OpYJIOBaHME U HaIVIAJHBIE 1OCOOMSA: TpUOOMETp, MPYKUHHBIA U
MaTeMaTHYECKUH MasTHUKH, YCTAaHOBKa /IS ompeaeneHus Kod(dduimenta moBEpXHOCTHOTO
HATSDKEHHMs] JKUAKOCTH, YCTAHOBKAa JUIsL oOmpeleneHus Bs3kocTh MerogoM CTokca u
BUCKO3UMETpa, ycTaHoBka i ompernencHuss Cp\Cv, Hacoc, yCTaHOBKa ISl OIpEICICHHS
yIETBHOTO COMPOTHUBICHUS TMPOBOJHUK, TepMomapa, mukpoammnepmerp TIIT-105, marazun
COIIPOTHBIICHUH, DJIEKTPOIUIUTKA, YCTAHOBKA JIJISI MCCIIEAOBAHUS 3aBHCUMOCTH COTIPOTHBIICHUS
METAJIJIOB M TONYMPOBOJHUKOB OT TEMIEPATyphbl, JIEKTPOILNTUTKA, MynpTumeTp BP-11,
YCTaHOBKA JIJISl U3YUEHUS 3aKOHOB ITOCTOSTHHOTO TOKA, MOJIIPUMETP C KIOBETAMH Pa3HOW JUTHHBI,
CEKYHJIOMED, TMHEUKH, CEKYHAOMEPHI, IITAaHT€HIIUPKYIIb, MUKPOMETD.

Ka6uner Ne 95 — 23,9 m°.

VYuebnass aynutopuss 1229 KaOuner ¢usuku. DJIEKTpUUYECTBO U MAarHeTH3M, JUIS
MIPOBEICHUS MPAKTHUECKUX U JIAOOPATOPHBIX 3aHATHH.

OCHaIIEHHOCTb:

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

OcHOBHOE 000pyZOBaHME M HArJSAHbIE TMOCOOMS: YCTAaHOBKa Uil M3YYEHHUS 3aKOHOB
Kupxroga, (peoctar, amnepMeTpsl, BOJIBTMETPHI, COMPOTHBIICHUS, BBIIPSIMHUTEIND), YCTAHOBKA
JUI TIPOBEPKH 3aKOHOB IIE€PEMEHHOT0 TOKa (aMIepMeTp, BOJBTMETpP, PEOCTaThbl, KaTYIIKH
WHIYKTHBHOCTH,  KOHICHCATOPHI,  BBHIIPSAMHUTEIb, IEPEMEHHOTO  TOKa),  TepMolapa,
MUKPOAMIIEPMETP, DIIEKTPOILTUTKA, TEPMOMETPBI, MarasuH COINPOTUBICHHUH, YCTaHOBKA IS
WCCIICIOBAHHSI 3aBUCHMOCTH COTIPOTHUBIICHHS NMPOBOAHNUKA H TIOJYIIPOBOAHHUKA OT TEMIIEPATYPHI,
DIIEKTPOIINTKA,  MynbTHMeTp BP-11, ycraHoBka s  u3ydeHus p-n  Mepexoja
(MMJUTHAMIIEpPMETPBI, BOJBTMETP, PEOCTaT, BbIMpsAMUTedb B-4-12 ocuummiorpad 31eKTpoHHBIN
yueOHBI), yCTAaHOBKA [JIsl CHSTHS XapaKTePUCTUK TPaH3UCTOpPA, YCTAHOBKA Ui CHSTHUS
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XapaKTEePUCTHK TPEXIIEKTPOTHONW JIaMIIbl, OCHMIUIOTpad, YCTaHOBKA Ui ONpEAeTICHHUs
TOPU30HTAJIBHON COCTABJIAIOLIEH HHAYKIIMM MarHUTHOTO NOJIsl 3eMJIU (TaHreH-0yccoulb, peocTart,
KJIto4, Beipsimutens B C-4-12. 9 , amnepmerp).

Ka6uner Ne 49 — 36,1 M.

Oobecneuenue oopaszoBanus s jaun ¢ OB3

Jliis obecniedeHust 00pa30BaHUs WHBAIUIOB U JIMI[ C OTPAHUYCHHBIMU BO3MOXHOCTSMU
3JI0POBbSl pealin3alysl AUCHUIUIMHBI MOKET OCYUIECTBIIATHCA B aIallTUPOBAHHOM BUJE, MUCXOJIS
U3 HHIUBUIYaTbHBIX TICUXOPU3UUYECKUX OCOOCHHOCTEH H MO JIMYHOMY 3asIBICHUIO
o0y4aromerocs, B 4aCTU CO3/1aHUS CIICUAIbHBIX YCIOBHI.

B cnemnuanbHbie yCIOBUS MOTYT BXOAMTH: NPEIOCTaBICHUE OTAEIBHON ayAUTOPHH,
HEOOXOUMBIX TEXHHUYECKHUX CPEACTB, IPUCYTCTBHE ACCHUCTEHTA, OKA3bIBAIOIIETO HEOOXOIUMYIO
TEXHUYECKYIO TTOMOIIb, BBIOOP (hOPMBI TPEOCTABICHUSI UHCTPYKIUHU 10 MOPSAKY MPOBEICHUS
TEKYIIero KOHTPOJS M IPOMEXKYTOUHOM aTTeCTalid, HCIIOJIb30BaHUE CHEIHabHBIX
TEXHUYECKUX CPEJICTB, MIPEAOCTABIICHUE MTepEPhIBA JIJIsl TpUeMa MUIIH, JIEKAPCTB U Jp.

Jlis Ui ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSIMHU 3J0POBbsSI IIPEIyCMOTPEHA OpraHu3alus
KOHCYJIBTAIIMI C UCTIOJIb30BAaHUEM JIEKTPOHHOM MOYTHI.

Y4eOHO-MEeTONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaroImIUXCs U3
YHUCiIa MHBAJIUAOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocrapistoTcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3[J0OPOBBS M BOCIIPUATHS HHPOPMAIIUH:

Jlyist i1 ¢ HapyIeHUsIMH 3PEHUSL:

- B Me4aTHO# (hopMe yBEIMYCHHBIM MIPUPTOM,

- B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

J17ig U1 ¢ HapYIICHUSMHU CITyXa:

- B Ie4aTHOH (hopme,

- B (hopme 37eKTPOHHOTO TOKYMEHTA.

JList i1l ¢ HapyIIEHUIMH OTTIOPHO-JBUTATEIHLHOTO arapara;

- B IeyaTHo# popme,

- B GOpMe IJIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTA
o0ydJaronuxcs.
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10. Kapra koMneTeHI Uil JUCUMIIIHHBI

®usuka (35.03.06. ArpouH:keHepust)

L[e.l'II) JUCHUITIINHBI

CDOpMI/IpOBaHI/Ie HpeﬂCTaBﬂeHHﬁ, HOHHTHﬁ, 3HaHUH 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 HCCJ’ICHOBaHHﬁ, 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 TOTHYECKOTO MBIIUICHUS.
3. OnnaseHne METOAAMH JTa0OPATOPHBIX UCCIEIOBAHUH.
4. BpipaboTka yMEHHUH M HaBBIKOB 10 IPHMEHEHHUIO 3aKOHOB (PH3MKH, HEOOXOMMMBIX JUIS BRIOPAaHHOW CIICIMAILHOCTH U [UIS TPUMEHEHHS MTOTY4CHHBIX
3HAHUWA B MHXEHEPHOU NPAKTHUKE.
5. JleMOHCTpaIys CBSA3H pas3/enioB GU3NKH € MPAKTHUECKUMH 3a/[a4aMH.
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 3aaay.

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

Komnerenun dopma
[Tnanupyemble pe3yabTaThl 00yUeHHs Texnonoruu .
OIIEHOYHOT O CryneHu ypoBHEH OCBOEHUSI KOMIIETCHIINN
Wnnekc DopMynupoBKa (MHIUKATOPHI JOCTHXKEHUST KOMIIETEHITHH) hopMupoBaHus cpesicTBa
Ob6menpodecCHoHAILHBIC KOMIIETCHITUN
OIIK-1 Cnocoben  pemats | U-1opk.1 JemoHcTpupyer 3HaHue | Jlekuuu 3amaum [ist Huske noporoBoro (Hey10B/J1eTBOPUTEIbHbIN)
THTIOBBIE 3a/la4il | OCHOBHBIX 3aKOHOB  MaTeMaTUYECKHX, CcaMOCTOSATENBHOTO | TpeOyemble 3HAHUS, YMEHUS U BIIAJICHUS HE
npodeccroHaNbHON €CTECTBECHOHAYUYHBIX u | JJabopatopHble paboThI | peuieHus c(OpPMHUPOBaHBI.
JIeSITETIbHOCTH Ha | 0OmEenpodecCHOHATBHBIX JIUCITUTUINH, IMoporoewlii (Y10BJI€TBOPUTEILHBII)
OCHOBE 3HaHUI | HEOOXOMWMBIX Ui pEIIeHHs THUIOBHIX | Pemenne 3amady CobecenoBanue 3Haer  OCHOBHBIC  (U3UYECKUEC  SBICHHS,
OCHOBHBIX  3aKOHOB | 3a/1a4 B 00JaCTH arpOHHKXCHEPHH. (yHIaMeHTabHBIE TIOHATHSA, 3aKOHBI H TEOPHHU
Matematudeckux U | UJ-2ppy1 Vcnonp3yeT 3HaHUS OCHOBHBEIX | TectupoBaHue Oruer no KJIACCHYECKOH M COBPEMEHHOW (DU3UKU;
€CTECTBEHHBIX HayK C | 3aKOHOB MaTeMaTH4YEeCKUX u nabopaTopHOA IpoaBuHYTHIN (X0pO110)
MPUMEHEHHUEM €CTECTBEHHbIX  HayK Uil  peLIeHUd pabote YMeer BBHIICIATH KOHKPETHOE  (PU3IUUECKOE
HHPOPMAMOHHO- CTaHJApPTHBIX 33/1a4 B arpOUHKEHEPUU. COJlepKaHHEe B TPHUKIATHBIX 3aJavyax Oymymiei
KOMMYHHUKAIMOHHBIX | MJ-3omk.1 [IpuMeHseT uH(pOpPMAIUOHHO- JICSTCIILHOCTH;
TEXHOJIOT Uil KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU B Tecr Bbicoxuii (0TIMYHO)
pelieHnH THWIIOBBIX 3aJad B 00JIaCTH Baaneer KynbTypoil MBITIUIEHUS, CIOCOOHOCTBIO K
arpourkenepun. NJI-4ony.1. ITomb3yercs Pegepar 0000IIEHNIO, aHaNu3y, [OCTAHOBKE ULEIH U

CIIEIUANBHBIMU TIPOTpaMMaMi B 0a3amMu
JAHHBIX TPH Pa3pabOTKE TEXHOJOTHH U
CpPEeICTB  MEXaHW3alMu B  CEIbCKOM
XO3SICTBE.

BEIOOpY ITyTeH €e JOCTHKEHNSI.
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