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noarotoBku 35.03.06 « ArpouHxeHepUsD

Pazpabotuuk: ct. npenogasarens CrnaBopocosa E.B.

[Mporpamma omoOpeHa Ha 3aceiaHMH KadeApbl TEXHOJOTHYECKOTO 00OpyIOBaHHUS
25 suBaps 2024 roaa, npotokosa Ne 6.

3aB. kadenpoi: KaH. TeXH. HAyK, AoueHT Bunorpanosa 10.B.

Pabouas nporpamma AUCHUIUIMHBI COTJIACOBAHA HA 3aCE€AAHUN METOJUYECKON KOMUCCUU
TeXHOJIOrMueckoro ¢axyuprera 15 gpespans 2024 rona, npotokoin Ne 6.

[Ipencenarens METOAMYECKOM KOMUCCHUU: KaH/l. TEXH. HayK, noueHT Heponona E.1O.



1 Ilean u 3a7a9u JMCIHUAILINHBI

Heabio u3yuyeHuss TUCHUILUIHHBI «DPU3NKa» sABIsSeTCS (HOPMHPOBAHUE TPEIICTABICHHIA,
MOHATHUN, 3HAHWK O (yHIAMEHTAIBHBIX 3aKOHAX KJIACCHUYECKOM U COBPEMEHHOH (U3HKU U
HABBIKOB MIPUMEHEHUS B MPOGECCUOHATHHOU ACATENHHOCTH (PU3UIECKUX METOOB U3MEPEHUI U
UCCIICIOBAaHUM, HEOOXOMUMBIX Ui W3YYEHHsS] CMEXKHBIX TUCIHHIUIUH, OIS MPOAOIKEHUS
oOpa3oBaHuUs.

3agaun AMCHUIIIMHBI:

1. HW3ydeHHe OCHOBHBIX 3aKOHOB MEXaHUKH, TEPMOJUHAMUKH, HIEKTPOMATrHETU3MA, ONITHKH,
aTOMHOU ()M3UKU U OCBOEGHUE METOOB PEIlICHUs 3a7ad.

2. Pa3BuTHE JJIOrMYECKOT0 MBIIIJICHUS.

OBnaseHre METoJaMu JIaDOPaTOPHBIX HCCIEAOBAHUM.

4. BrpipaboTka yMEHUW U HABBIKOB MO MPUMEHEHHUIO 3aKOHOB (DM3UKH, HEOOXOIUMBIX st

BBIODAHHOHN CHEUUANbHOCTH M JUIsi MIPUMEHEHHUs TMONYyYEHHBIX 3HAHUM B HMHXCHEPHOM

TIPaKTUKE.

JleMoHCTpanus CBSI3M pa3ienoB PU3UKH C MPAKTHUECKUMU 3a7a4aMHu.

6. PasBurHe yMeHHUs HCIIOJIb30BaTh 3aKOHBI (DU3WKH IS PENICHUs TPUKIAJIHBIX 33734 U
TPaMOTHO HHTEPIIPETUPOBATH UX PE3YIbTATHI.
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2 Mecto nucuumiuebl B cTpyktype OOII

Juctunnuaa «Du3uka» OTHOCUTCS K 00s3aTeNbHOM YacTH AMCHMILIUH (heaepaabHOro
TOCyJIapCTBEHHOTO 00pa30BaTENLHOTO CTAaHAAPTa BBICIIEr0 OOpa30BaHUS MO HAIPABICHHIO
noarotoBku 35.03.06 Arpounxenepus. IHaeke TucHUIIMHbI o yueoHoMy miaany: 51.0.10.

HucunminHa «@Pu3uKa»  M3y4daercs C IEpBOrO CEMECTpa NEPBOrO0 Kypca IMO3TOMY
0a3upyeTcs Ha 3HAHUAX U YMEHHSIX, TOTYUYEHHBIX CTYJIEHTaMH IPU U3YYEHUH IKOJIBHOTO Kypca
¢u3uKu U, n3yyaembix napamiensHo, aucuumiud b1.0.09 «Matematuka» u 51.0.11 «Xumus».
K 4ncny BXOAHBIX 3HAHMM, HaBBIKOB M BJIAJICHUN CTYyAECHTA, IPUCTYNAIOLIETO K U3yUYEHHUIO
JUCHUIUINHBI «DPU3UKa», TOIKHO OTHOCUTHCS CIEAYIOLIEE:

1. Maremaruka.

Temsbl:

1. TlepeMeHHBbIE BETUYHUHBI U (PYyHKIIMOHAIbHAS 3aBUCUMOCTb.

2. Teopwus npenenos, noHsTue o AuddepeHnrane u Npou3BOIHOMN, UX MPUIOKCHHUS.

3. Tlonstue 06 MHTErpasie U €ro MPUIOKEHHUE.

4. JluddepennmanbHble ypaBHEHUS! MEPBOIO M BTOPOTO MOPSAKOB.

2. Heoprannueckasi XuMus.
Temsr:

1. Crpoenue BemecTBa (aTom, nepuoanueckuii 3akon [[.11. Menneneena,

nepuouieckas Tabiania XUMUYEeCKUX 3JIEMEHTOB, XUMUYECKas CBSI3b).

2. PacTBOpBI HEANEKTPOIUTOB U JIEKTPOIUTOB (IIEKTPOIUTHUECKAS TUCCOLIUAITHS).

JucuummnHa «DPu3uka» sBisieTcss 0a30BOW IS TOCTCAYIONIETO M3YUYSHUS JTUCIUTUINH:

b1.0.15 «I'magpaBnuka», B1.0.16 «Tennorexnuka», b1.0.20.01«TeopeTtnyueckass MexaHHUKay,
b1.0.20.03 «Conpotusnenne marepuanoB», bl1.0.28 «DnekTpoTexHUKAa M HIEKTPOHUKAY,
b1.B.JIB.02.01 «Meronuka mnpoBeIeHHUs HAYYHBIX HCCICAOBaHUI». 3HAHMS, YMEHUS H
Ba/ieHus, GopMUpyeMble JTaHHOW yueOHOW AMCUUILIMHON SBISIOTCS 6a30i A 3G (GeKTUBHOTO
MPOXOXKJICHUSI TTPOU3BOACTBEHHON MPaKTUKH, HAMMCAHUS KypPCOBOIO MPOEKTa U BBITYCKHOU
KBaJM(PHUKAIIMOHHOM pabOTBHI.



3 Kommnerenuun obyvawuierocsi, opmMupyembie B pe3yJbTaTe 0CBOCHUS JTUCIUTIMHBI

Koa u HauMeHOBaHMe KOMIIETEHIIUH

Kona u HAaMMCHOBAHHUE
JOCTHKCHUSA KOMIICTCHIIUN

HHIANKATOpPA

OIIK-1 CmocobeH pemiath THUIOBBIE 3a/a4u
po(heCCHOHATILHOM JEATCIILHOCTH Ha OCHOBE
3HAHHUH OCHOBHBIX 3aKOHOB MaTEMaTHYECKHUX
U CeCTCCTBCHHBIX HAyK C TIPUMCHECHUEM
WH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHI

N-1omnk-1 JdeMOHCTpUpYyeT 3HaAaHUE OCHOBHBIX

3aKOHOB MaTeMaTHYECKUX,
CCTCCTB CHOHay‘IHBIX nu
oOmenpodeccCuoHATbHBIX JMCIATUINH,

HEOOXOUMBIX JJIs PEIIeHUs] TUTOBBIX 33734 B
00J1aCTH arpOMHKCHEPHH.

N-20omk.1 HWcnons3yer 3HaHMS OCHOBHBIX
3aKOHOB MAaTEMaTHYCCKHX U ECTSCTBEHHBIX
HayK JUisl pelIeHus CTaHAApTHBIX 3aJad B
arpOUHKEHEPUU.

W-30mnk.1 [Ipumenser nH(pOPMaIMOHHO-
KOMMYHUKAIIMOHHBIE TEXHOJOTHH B PEUICHUU
TUTIOBBIX 3aa4 B OOJAcTH arpoOMHKEHEPHUHU.

N-4omk.1. [Tonwp3yercs crernaJbHBIMH
mporpaMMaMd M 0a3amMH  JaHHBIX  TIpU
pa3zpaboTke TEXHOJIOTHIA " CpEICTB

MEXaHHM3aIlUM B CEIILCKOM XO03sICTBE.

4 CTpykKTypa M coAep:KaHUe UCHUTIIHHBI

OO0t 00bEM TUCHUIIINHEI COCTABIAET 8 3aUETHBIX €IUHMALL.

4.1 CrpykTypa JTHCUMILIHUHBI
Ounas ¢popma o0y4eHHs

. Bcero Cemectp

Bun yuebHoit paboTh 4ACOB I 3 3
AyauTopHble 3aHATHS (BCEro) 175 68 56 51
B mom wucne:
Jlekiuu 79 34 28 17
JlaGopatopHbie pabOThI 48 17 14 17
IIpakTrueckue 3aHATHs 48 17 14 17
CamocTrosiTebHast padoTa 83 32 12 39
KOHTPOJb 30 8 4 18
By mpoMekyTOYHOM aTTecTaliu 3auer 3a4er 9K3aMeH
O061mas Tpya0EMKOCTD, Yachl 288 108 72 108
3au€THbIE €IUHULIBI 8 3 2 3
3aounas popma o0yueHust

Bun yue6HOM paboTHI Bcero uacos 1 Kype 3

AyIuTOpHBIE 3aHATHA (BCEro) 36 18 18
B mom uucne:
Jlexuuu 16 8 8
[IpakTyeckue 3aHATUSL - - -
JlaGopatopHsble paboThI 20 10 10
CamocTosiTeIbHAs padoTa 239 122 117
KOHTPOJb 13 4 9
By mpoMeKyTOYHOM aTTecTaIiu 3ayer 9K3aMeH
O01mas TpyA0EMKOCTD, Yachl 288 144 144
3a4éTHEIE SIUMHHUIIBI 8 4 4




O4Ho-3204Hasi popma 00yueHust

. Bcero Cemectp

Bun yue6HO# paboTh 4ACOB 1 3 3
AynuTOopHbIe 3aHATHSA (BCEro) 124 37 36 51
B mom uucne:
Jlexuuu 48 17 14 17
JlaGopaTopHbIe pabOTHI 41 10 14 17
[TpakTuueckue 3aHATUL 35 10 8 17
CamocTosiTeJibHAsi padoTa 129 31 68 30
KOHTpPOJIb 35 4 4 27
By npoMexXyTO4HOM aTTecTalyu 3auer 3a4er 9K3aMeH
OO0wiast TpyA0EMKOCTh, Yachl 288 72 108 108
3auéTHble €AMHULIBI 8 2 3 3

4.2 Conep:xkanue pa3iesioB AUCHUNIMHBI

Pa3zoen 1. ®u3nveckne 0CHOBbI MEXaHUKHU

[Mpenmer ¢u3ukn. Meronsl  (U3HYECKOTO  HUCCIEAOBAaHHS:  ONBIT, THIIOTE3a,
SKCTIIEPUMEHT, Teopus. Marematuka U (usuka. [[uanexkTuyeckwii matepuanu3Mm ©u (pu3uka.
Baxneiimue stansl uctopuu Guszuku. Ponb GU3nku B pa3BUTUN TEXHUKH U BIIMSHUE TEXHUKH Ha
pazButue ¢uzuku. dusmka Kak KyJIbTypa MojenupoBaHus. KommbioTepsl B COBPEMEHHOI
¢uzuke. Ponb Gusnku B cTaHOBiIeHUH HHXKeHepa. OO0Imas CTpyKTypa M 3aJaud Kypca (QU3HKH.
PasmepHocts ¢usnyeckux BenuyuH. Cuctembl enuHull. OCHOBHbIE EIUHHIBI (PU3MUECKHX
BenuyuH B CH.

MexaHnuka, €€ paszenbl, OCHOBHBIE JTalbl pa3BUTHs. MeXaHMYECKOEe JBM)KCHHE Kak
npocrteiimas Gopma nBxeHus Matepuu. Kimaccuueckass MeXxaHHuKa, TpaHUIbl €€ MPUMEHUMOCTH;
CUCTEMBI OTCYETa, MaTepuajbHas TOYKA, CHCTEMa MaTepuajbHBIX TOYEK, aOCOJIOTHO TBEpIOE
TEJ0, CIUIOIIHAS Cpea.

Kunematuka matepuanbHoi Touku. Kunematuka, e€ 3agaun. [lepemenienure, CKOpocTb,
yckopeHue. CBsi3b MEXJy KOOpJWHATAMU U BPEMEHEM IPH PAaBHOMEPHOM U HEPaBHOMEPHOM
newxeHud. KpuBonuueiiHoe pABwkeHHE. CKOPOCTh W YCKOpPEHUE TMPU KPUBOJUHEHMHOM
JBIKEHUH.

Jnnamuka MarepuanbHOM ToukH. [IuHamuka, e€ 3amauun. IlepBbiii 3akoH HproToHa,
MHEpLMaJIbHbIE CcHCTeMbl oOTcuéra. Bropoit 3akoH Heroorona. Cuma. Macca kak Mepa
WHEPUMOHHBIX M T'PaBUTALMOHHBIX CBONCTB MaTE€pUU. 3aBHUCHUMOCTb MAacChl OT CKOPOCTH.
Nmnynsc. Tperuii 3akoH HploToHa. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHHE.
LenTp unepum.

dyHnaMeHTallbHbIE B3auMojeicTBus. Cuila TSXKECTHU, CUJla TPEHHs, YNPYTHE CHIIbI;
CWJIbI MHEPLMU; CUJIBL, JEUCTBYIOIINE IPU KPUBOJIMHENHOM JIBUKEHHH.

Pabota u MOIIHOCTb. DHEprusi Kak oOIas KOJMYECTBEHHAs Mepa pas3iuyHbIX (opM
JBWKEHHSI MaTepud M BHUJAOB B3aUMOJACUCTBUSA. OHEPrUsl MEXaHMYECKOW CHUCTEMBI.
Kunernueckas sneprusi. CuwioBoe mone. Cuiabl KOHCEpPBAaTUBHBIE W HEKOHCEPBATUBHBIE.
[ToTenmmanpHas >Heprusi. PaBHOBecne MexaHHMYEeCKOW cucteMbl. [ 'padudeckoe mpeacTaBieHre
SHEPrUH, MOTEHIUAIbHbIEe KpuBblE. CBS3b MEXAY MOTEHLUUATBHON SHEPrUe M CUiIoW. 3aKOoH
COXpaHEHUs dHepruu B MexaHuke. OOmedu3nyecKuil 3aKOH COXpaHEHHs] W IpeBpallleHus
OHEpruM Kak oJHa w3 (OpM BEIpAXKEHUS HEYHHUUYTOXKAEMOCTH JBWKCHHUS, BO3MOXKHOCTHU
nepexonoB ogHuX (opm naBwkeHuss B Apyrue. CronkHoBeHue Ten. [IpumeHeHHne 3aKOHOB
COXpaHEHHUs SHEPTUH U UMITYJIbCA K YIPYTOMY U HEyIPyromy yaapy.

Mexanuka TBepaoro tena. [lonstue TBEpAOro Tena. YIiioBble EPEMEIICHUE, CKOPOCTh
U YCKOPEHHE, CBSI3b YIJIOBBIX BEIIMYMH C JIMHEHUHBIMH. MOMEHT CHJIbl, MOMEHT HHEPIIHH.
VYpaBHEHHE NUHAMUKHU BpAIATEIbHOTO JBMKEHUS. MOMEHTHI MHEPLMHM HEKOTOpBIX Teil. Ilapa
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cwi. MOMEHT MMITysibca. 3aKOH COXpaHEHHs] MOMEHTa uMIyJibca. OpueHTaIusl KOCMHUYECKHX
Kopabneil. Pabora mpu BpamatenbHOM JBM>KeHHMH. KuHeTnyeckas >Heprusi BpalllaioLIerocs
TBEPAOIO Tea.

Kone6anus u Bonmubl. OOmme cBefeHus o kojeOaHUsAX. I'apMoHHueckue KojeOaHus,
KMHEMaTuKa U JUHaMHKa KojebareabHoro ABMkeHus. KBasuynpyras cuia. Marematuueckuil u
¢u3nueckuif MasTHUKU. OHEprus M UMIyJdbc ociuuiaropa. CroxeHue KoseOaHHIH,
OPOUCXOJAIINX BIOJh OJHOW TMPSIMOH, W B3aWMMHO TEPHEHIUKYJSPHBIX KOJEOaHUIA.
3aryxatomue KojeOaHus, Jorapu(MUUECKUH JEKpPEMEHT 3aTyXaHus. ABTOKOJeOaHMs.
BreiHyx1eHHbIe KOsleOaHus1, pe30HaHC, €ro 3HaYeHHe B TeXHUKE. PactipocTpaneHne koieOaHmii B
ynpyroi cpene. BoiaHoBas moBepXHOCTb U BOJIHOBOW (hpoHT, mpuHuMI ['toiireHca. YpaBHeHue
BOJIHBI.

OJEMEHTBl  TEOpUM  OTHOCHTENbHOCTH. (OCHOBaHUSA, NPENIOCBUIKM  TEOPHUH
OTHOCHUTENBHOCTH. [IpmHIMn otHOcuTenbHOCTH ['anmmies. IIHBapuaHTHOCTH ypaBHEHUH
KJIACCHUYECKOM MEXaHUKHU OTHOCUTENbHO INpeoOpazoBaHuii ['anmies. KpuTuka HBIOTOHOBCKHX
NOHATHI a0CONIOTHOTO [IBUKEHHWS, TPOCTPAHCTBA M BpeMmeHHW. [loctymarel OWHIITEHHA.
[TpeoOpaszoBanus JlopeHnna. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. J[MMTENbHOCTH COOBITHH U
JUIMHA TeJl B Pa3jMYHbIX CUCTEMaX OTCYETA. 3aMeNJ€HHE BPEMEHU M COKpallleHHWEe JJIMHBI —
peanbHble, HO  OTHOCUTENbHbIE A(PQEKTh; KPUTHKA  HMJCATUCTUYECKHX  TPAaKTOBOK
penaTuBUCTCKUX 3 dekToB. ClI0KeHHE CKOPOCTEH B TEOPUU OTHOCHTEIBHOCTH. CBSI3b MEXKIY
IIPOCTPAHCTBOM M BPEMEHEM B TEOPUH OTHOCHUTEIBHOCTH, MHTEpBa. IIpocTpaHcTBO M BpeMst Kak
eauHas popma CcyIiecTBOBaHUSI MaTEPUU.

CrnoxeHue CKOpOCTEl B TEOPHUU OTHOCUTENBHOCTH. CBA3b MEXAy NPOCTPAaHCTBOM U
BpPEMEHEM B TEOPHH OTHOCUTEIBHOCTH, MHTEpBaj. [IpocTpaHCTBO M BpeMs Kak eauHas Gopma
CYILLIECTBOBaHMs MATEPHH.

PenstuBucTckas AMHaMuKa. 3aKOH B3aUMOCBSI3U MacChl U SHEPTUU. DHEPrUs MOKOSL.

Pazoen 2. Cmamucmuueckan puszuxa u mepmoouHamurKa

JluHaMu4eckue M CTAaTHCTUYECKHE 3aKOHOMEPHOCTH B (usuke. CTaTUCTHUECKUH U
TEPMOJUHAMUYECKUIA METOIBI.

WneanbHblii ra3. OMOMPUYECKUE 3aKOHBI WJEAIBHOIO ra3a, YpaBHEHHE COCTOSHUS,
peenbl IPUMEHUMOCTH. CBsI3b MEXy MUKPO- U MAKpPOCKOIIMYECKUMH ITapaMeTpaMHu rasa.

OcHoBBI MONEKyJIsIpHON (hr3uku. OCHOBHOE ypaBHEHHE KMHETHYECKON TEOpPHH ra3oB
(g maBneHus, Ui TeMiepartypsl). CpenHsas sHeprus Mosekyid. MoseKynapHO-KHHETHYECKOe
TOJIKOBaHME Temreparypbl. HemocTHKuMocTh aOCOMIOTHOIO HyJS M HEYHHUTOXKAeMOCTb
nBrkeHus. QuykTyanuu JOaBieHHs, 4uciaa MoisieKyd. CKopocTH MOJEKyJl Tras3a. 3aKoH
pacnpeneneHns MOJIEKYJ 10 CKOpocTsM MakcBesuia, ero sKCliepuMeHTaabHas IpoBepka. ['a3 B
moJie TATOTEHHs, Oapomerpuueckas ¢opmyna. Atmocdepa TuraHer. 3aKOH pacmpeneieHUs
bonbuMana, ero yHuBepCcaabHBIM XapakTep.

VYropyroe u Heynpyroe CTOJKHOBEHHE YacTHIl (MOJIEKYJ), 3HAuY€HUE H3y4YeHMUs
CTONKHOBeHUH B ¢usuke. DpdextuBHoe ceueHne. CpeqHee YUCIO CTOIKHOBEHHH B EIUHHILY
BPEMEHU U CpeAHss JUIMHA CBOOOIHOTO Npobera Mosekys. Bakyym. SIBnenus nepeHoca B rasax:
T Qy3us, TEIIONPOBOAHOCTb, BHyTpeHHEe TpeHue. OOLUHOCTh MOJIEKYIIPHO-KMHETHUECKOTO
MeXaHU3Ma SIBJICHUH NepeHoca, K03((UIUMEHTHI IEPEHOCca, 3aBUCUMOCTD UX OT TEMIIEPATYPHI.

OcHOBBI TepMOIMHAMUKU. TepMOAMHAMHKA KaK TEOPETUYECKAsi OCHOBA TEIIJIOTEXHUKHU.
TepMoauHaMuueckass CHCTEMa, DPABHOBECHOE U HEPABHOBECHOE COCTOSIHUA. BHyTpeHHss
DHEPTUsl CHCTEMBl KaK (PYHKLHUS COCTOSHHs. DKBHUBAJCHTHOCTh TEIUIOTHI M paboThl. IlepBoe
Hauyano TepMoauHaMuku. CteneHn cBoOObl MOJIEKYJl. BHYTpeHHAS sHEeprusi uaeaabHOro rasa.
Pabora, coBepmaemas razom mnpu u3MeHeHHMH o0b&Ma. Kiaccumueckas TeOpUsl TEIIOEMKOCTH
ujeanbHOTO Ta3a, kBaHTOBbIe 3(dexThl. M3omporneccsl ¢ razamu. AnnabaTUuecKuil mporece.
OOpatuMble W HeoOpaTHMbIE MPOLECCHl. TepMOAMHAMHYECKAs BEPOSITHOCTb COCTOSIHUS
CUCTeMBl. OHTpomnus. BTopoe Hayano TEPMOAMHAMHKH W €r0 CTaTUCTUYECKUUA CMBICI.
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W3meHeHne »HTpONMM CHUCTEMBI IPU pa3IMuHbIX Iponeccax. Kpyroseie mnponeccer, KIIJI
termmoBo MamuHbl. [lytu moBbimenuss KIIJ[ TtemnoBbix MamuH. ['paHuIBI NPUMEHHUMOCTH
BTOPOTO  Hayajla TEPMOAMHAMMKH M  «TEOpHsD»  TEIUIOBOM  cMeptu  BceneHHOM.
HeyHuuTtoxaeMoCTh JBH)KEHHMSI M KpPUTHUKA «TEOPUM» TEIUIOBOM cMepTH. Tperbe Hauaso
TEPMOJUHAMUKHU.

PeanbHble ra3pl, KUAKOCTH U TBepAble Tena. OTKIOHEHUWE CBOWMCTB Tra30B OT
UACANBHOCTH. MEeXMOJNEeKyIsIpHble B3aUMOACUCTBUS, D3HEPIUs B3aUMOAECUCTBUS MOJEKYIL
YpaBuenue Ban-nep-Baansca u ero anamums. M3orepmbl Ban-nep-Baanbsca, kputuueckoe
COCTOSIHUE  BellecTBa. BHyTpeHHsi1 oSHeprus peanbHoro rasa. CKuKeHHE  Ta3oB.
Kpucrannumueckue u amopdHbie Tena, uX oTaudue. TUIbl KpUCTANIMYECKUX pemieTok. TemmoBoe
JIBUKEHHE B peajbHbIX KpucTauiax. JledekTsl B kpuctamiax. TemioBoe pacuMpeHne TBEPIbIX
ten. TemnmoeMkocTh TBepbIX Tel, 3akoH Jtononra u [Itu. [lonatue o ¢pononax. TemmoemMkocTh
KPUCTAJIJIOB IPU HU3KUX M BBICOKHMX TeMIieparypax. [lnaBneHue TBepablx Ten. MexaHuueckue
CBOICTBa TBEpIBIX Tel, YNpyrue W Iuiactuueckue nedopmanuu, 3akoH ['yka. [IpouHocTs
TBepABIX Tel, ombIT Hodde.XapakTepucTuka >KUAKOTO COCTOSHHS, CTPYKTYypa >KHAKOCTH,
OnmmxHUI mopsAnok. TeruoBoe nBMkKEeHHE B KUAKOCTH. Juddys3us B xuakocTu. BszkocTsb
xuakoctd, 3akoH Ctokca. CTekioBaHME U KpucTauzauus kuiakocTtd. [lomumepst. XKungkue
kpucrtauibl. [loBepxHOCTHOE HaTskeHue. HayuHoe M mpakThyeckoe 3Ha4eHHE MOBEPXHOCTHBIX
ABJICHUHN, WX YHHMBEpPCAJIbHOCTh. JlaBieHME NOJ MCKPUBIEHHOW NOBEPXHOCTBHIO >KHUIKOCTH.
SIBnenue kamsipHocTH. MlcmapeHue u KUNeHue )XUIKOCTEH.

Pazoen 3.Inexkmpuuecmeo u mazHemusm

[Ipupona saeKTpOMarHeTu3Ma, YHUBEPCAIbHOCTh JJIEKTPUYECKUX cuil. J[Ba BHIa
AIIEKTPUYECKOT0 3apsja. ODJEeKTpU3alus TpeHueM. JIMCKpPEeTHOCTh 3JEKTPUUECKOro 3apsija,
3J€MEeHTapHble yacTullpl. «HencuepnaeMocTh 3JIEKTpOHA UM BEIWYMHA HAUMEHBLIErO 3apsia B
CBETE «KBApKOBOM rumnore3sl». CTpPyKTypa «3JE€MEHTapHBbIX» 4YacTHll, BOJHOBBIE CBOHCTBA
MUKPOUYACTHII. 3aKOH COXPAaHEHUS AIEKTPUUYECKOTO 3apsaa. YueHue 00 dMeKTpOMarHeTH3Me Kak
TEOpEeTUYECKasi OCHOBA JIEKTPOTEXHUKH.

DnekTpocTaTuka. B3anmoaeicTere 3MeKTpUYeCcKuX 3apsioB B BakyyMe. 3akoH Kymona.
Cuctemsl enunui. brauskoneicTBre. DIEKTPUUECKOE MM0JIE KaK CAMOCTOATENbHAs 00BEKTUBHAS
busndeckas peanbHOCTh. Hampspk€HHocTh moisa. [loTok BekTtopa HampsikéHHOCcTH. Teopema
laycca un e€ mpuiokeHUs K BBIUYMCIICHUIO HANpsDKEHHOCTH mosield. Pabota B 3ieKTpHUecKOM
nosie. [lorennman. [loTeHnMan TOYEUHOTO 3apsiia U CUCTEMBI 3aps/ioB. DKBUIOTCHIMAIBHbBIE
noBepxHocTU. CBs3b MEXIy HaNpsDKEHHOCTbIO W moTeHHuanoMm. llupkynsanus BekTopa
HaIpPsKEHHOCTH, TIOTEHIUAIBHBIN XapaKTep AIEKTPOCTaTUYECKOIO MOJIS.

ITpoBOAHMKY B 3JIEKTPUUYECKOM I0JIE. DINEKTPOEMKOCTh TPOBOAHUKOB. KoHIEHCaTOPBI,
CIocoObl HMX COEAUHEHMs. ODHEprus 3apsHKEHHOTO IMPOBOJHUKA, CHCTEMbBI HEIMOJABHIKHBIX
TOYEYHBIX 3aps10B. DHEPrUs KOHAEeHcaTopa. [NIOTHOCTL 3HEPTUH AIIEKTPOCTATUYECKOTO MOJISL.

Jwonextpuku. Jlunosib B 3JIEKTPUYECKOM MOJe. Buapl moaspu3zanuy IUAJIEKTPUKOB
(97eKTpOHHAsi, MOHHOTO CMEUICHHUs, AumnojibHas). llomsgpu3yeMocTb aTOMOB M MOJICKYIL
AHM30TpONIUSL MOJSAPU3YEMOCTH. ODIJIEKTPUUYECKOE TIOJIe B JUANIEKTpUKE. Jludnexrpuyeckas
IPOHUIIAEMOCTbD, €€ 3aBUCUMOCTb OT TEMIIEPATYPHI. DIEKTPOCTATUYECKAS NHAYKLIHS.

[TocrosHHBIM  »nekTpuueckuid  TOK. [IpOBOJHMKM W HW30JATOpPBL. Y CIOBHS
CYILIECTBOBAHMS TOKA. DJIEKTPUUECKUN TOK, €70 XapaKTEPUCTUKU. 3aKoH OMa Ui ydyacTKa LIETH.
Huddepennmanbras ¢popma 3akona Oma. Ctoponnue cuibl. DJ[C ralbBaHUYECKOTO AJIEMEHTA.
3akoH Oma as ydacTKa LENH C rajJbBaHUYECKUM 3JIEMEHTOM. Pa3BeTBiIE€HHBIE Lienu, IpaBuUiia
Kupxroda. Paborta u momHuocTs Toka. 3akoH J[xoymns-Jlenna B auddepennmansHoit popme.

MarnutHoe none. Ilpupona MarHMTHOro mnojss. BEKTOp MarHUTHOM HMHIYKLIHH.
Maruutssiii motok. 3akoH buo-CaBapa-Jlannaca u nmpuMepbl pacy€éTa MarHUTHOTO TOJIsI TOKA
(MarHUTHOE TOJIE MPSIMOTO TOKa, KPYroBOIO TOKAa). MarHUTHOE IOJIe IBMXKYIIETOCS 3apsija.
Cuna Awmmnepa. BzaumogeilicTBue mnapajuielbHbIX TOKOB. CucteMa eauHuIl. MarHeTusm Kak
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penaTuBUCTCKUN dPQexT. LupKymsinus BeKTopa MAarHUTHOW WHAYKLIWH, HE TOTEHIIMATIbHBIHI
XapakTep MArHUTHOTIO TIOJIA, COMOCTaBJIEHUE HJIEKTPOCTATUYECKOr0 W MArHUTHOTO IOJEH.
Conenoua. KoHTyp ¢ TOKOM B MarHUTHOM I10JI€, MArHUTHBIII MOMEHT. DHEPIUsl BUTKA C TOKOM
BO BHEIIHEM MarHuTHOM Tojie. PabGoTa mo mepeMenieHno MpOBOAHUKA C TOKOM B MarHUTHOM
nose. Cuna Jlopenna. JIBuykeHue 3apspKEHHBIX YacTHIL B 3JIEKTPUUECKOM M MarHUTHOM TOJISIX.
Onpenenenne yJIeabHOTO 3apsa d3JEKTpOHAa W HOHOB. Macc-CneKTpoMeTpHs. Y CKOPUTENN
3apsKeHHBIX yacTull. OnucaHWe MAarHUTHOIO MOJiE B MarHeTukax. BekTop HamarHu4eHwus.
MarnuTHas BOCHPUMMYHMBOCTh M MarHuTHas NPOHUIAEMOCTh. Hanpsyk€HHOCTP MarHMTHOIO
nojii. MarHuTHble CBOMCTBA 3JIEKTPOHA, aTOMOB M MOJIEKYJ; OpOMTaJbHBIE U CIHMHOBBIE
MOMeHThI. KBaHTOBaHME MEXaHMYECKOTO M MArHUTHOIO MOMEHTOB aToMOB, omnbIT lllTepHa u
I'epnaxa. [Inamarsernsm. [lapamaraernsm. MarauTtHslii pe3oHanc. @eppoMarHeTusm, JTOMEHHas
CTpYKTypa (heppOMarHeTMKoOB U CIIMHOBAs mpupona (heppomMarneTusma, rucrepesuc. OeppuThl.
[Tonyyenne MarHUTHBIX noJiel. CBEpXCUIIbHBIE TOJIS.

DNeKTpUYecKue TOKM B MeTajulaX, KUAKOCTAX M rasze. [Ipupona Hocurenen 3apsioB B
Mertautax. Kiaccuueckas 3JIeKTpOHHas Teopusi MeTayuioB. 3akoHbl Owma, [[xoyns-Jlenia,
Bunemana-®paHna ¢ TOUKM 3peHUsI JIEKTPOHHOM Teopuu MeTauioB. HemoctaTku u mpenesnsl
IPUMEHUMOCTH KJIACCUYECKOW 3JIEKTPOHHOM Teopuu MeTayioB. KBaHTOBas TEOpHUs METAJLIOB.
Oynkuus pacnpeaenenus dDepmu-Jlupaka, KOPEHHOE OTJIWYME KBAHTOBOM CTATUCTUKU OT
KJIACCUYECKOM,  MpeAeNnbHbI  mepexox  Mexay  HUMH.  OOBEKTUBHBIM  XapakTep
KBaHTOBOCTATHCTHUYECKUX 3aKOHOMEPHOCTEW. 30HHAsI TEOpHUsl TBEPABIX Tell, ACICHHE TBEPIBIX
TE€1 Ha MeTaUIbl, JUAJIEKTPUKH, MOJYHPOBOJAHUKH. OJIEKTPONPOBOJAHOCTh METAJIOB,
3aBUCHMOCTD 3JIEKTPONPOBOAHOCTH OT TEMIIEpaTypbl. DIEKTpUUYECKHil TOK B rase. [Iponeccel
MOHM3AIMHU U PEKOMOMHAIMH. DJIEKTPOIIPOBOJHOCTh CI1a00MOHU3UPOBAHHbBIX ra3oB. [loHsaTue o
mwiazMe. OJIEKTPONPOBOJHOCTh IUIA3Mbl. OJEKTPUUYECKUH TOK B IKUAKOCTH. OJEKTPOJIU3.
XUMUYECKUE  HUCTOYHUMKM  TOKa. [IpuHIMIT ~ AEHCTBUS — aKKyMYJATOpa. SBnenne
CBEpPXMIPOBOAUMOCTH. TepMoanMHamMuKa CBEpXIPOBOAHUKOB. KymnepoBckoe cnapuBaHUE Kak
HEOOXOIMMOE YCIIOBHE CBEPXIPOBOAUMOCTH. KyloHOBCKOe OTTaqkuBaHue U (POHOHHOE
NpUTsHKEHUE.  BpicokoTeMmeparypHasi — CBEpXIPOBOAUMOCTb.  JJEKTPUYECKHM  TOK B
nonymnpoBonHukax. IlomympoBonuuku. CoOCTBEHHass TNPOBOAMMOCTh  HOJYIPOBOJHUKOB.
[IpumecHass NpPOBOAMMOCTD IOJYNPOBOAHUKOB, JOHOPHBIE M  AKLENTOPHBIE YPOBHH.
3aBUCUMOCTb  CONPOTHUBJICHHS  IMOJYNPOBOJHUKOB  OT  TemmepaTypbl. TepMUCTOpBHI.
DOTONPOBOAUMOCT.

Pabota Beixona. TepmoanekTpoHHas smuccus, e€ npumeHenus. 3akoHn boryciasckoro-
Jlenrmiopa, dhopmyna Puuapacona. Bropuunas snextpoHHas smuccusa. KoHTakTHas pa3HOCTH
noTeHuaaoB. KOHTaKT ABYX MOJNyNMPOBOAHUKOB (p-n — mepexon). Pu3nuecKkue NPHHLUIBI
paboThl MOTYNPOBOAHUKOBBIX MPHOOPOB, OCHOBAHHBIX Ha p-n — mepexozae. DPdekt 3eedeka,
tepmomnapsl, 3¢ dek [lenbThe.

OJIEKTpOMAarHuTHasE WHAYKLUA. OJEKTPOMAarHUTHOE II0J€, 3JIEKTPOMAarHUTHbBIE
BOJIHBI. SIBJ€HME DOJIEKTPOMAarHMUTHOM WHIYKLUUHU. OJNEKTPOABIDKYINAs CHUJIAa HWHAYKLHU.
OJIEKTPOHHBIN MexaHu3M BO3HUKHOBeHUs OJIC wuHaykuuu. SBIEeHHS CaMOWMHIYKIUU U
B3aMMHOM MHAYKIUH. MHAYKTUBHOCTH cosieHonaa. Toku Dyko. DHeprus MarHUTHOIO MOJIS.
BuxpeBoe nsnexkrpuueckoe mnosie. TOk CMeEHEHHs. DJEKTPOMAarHUTHOE TMoJie. Y paBHEHUS
MakcgBenia B MHTETpajabHON 1 quddepeHnnansaoi popmax.

CBoOoanble KOJieOaHUsI B KOJEOATEIHPHOM KOHType 0€3 aKTMBHOTO COIPOTHBIICHUSI.
CBobOoanble 3aryxatomue KoneOanus. BoiHyxneHHble koneOanus. I[lepeMeHHBIN TOK, ero
NOJIydeHUEe U XapakrepucTtuku. [losHOe compoTuBieHne uenu, coaepKamed €EMKOCTh U
UHAYKTUBHOCTb. OJIEKTPOMAarHUTHbIE BOJHBI, YPAaBHEHUE BOJIHBI. OKCIEPUMEHTAIbHOE
UCCJIE0OBAHUE DJEKTPOMArHUTHBIX BOJIH. ODHEPrUsl M HMMILYJbC 3JIEKTPOMATHUTHOIO IIOJIA.
Bexrop IlolinTuara. M3nyuenue numnosns. [lIkana 31eKTpOMarHuTHEIX BOJIH.

Pazoen 4. Onmuka u amomnasn guszuka



OneMeHTbl TreoMeTpuueckoid onTukd. OnTuka Kak ydyeHue o0 U3IydeHUM U
pacnpoCTpaHEHUHU CBETA U €ro B3aUMOJEHCTBUH ¢ BellecTBOM. [Ipupoaa cBera, KOpmycKyJisipHas
Y BOJIHOBAsi TEOPUU CBETA, «IBOMCTBEHHOCTHYIPUPOBI CBETA. DBOIOIMS B3IJIS10B HA IPUPOIY
cBeTa. OCHOBHBIE 3aKOHBI TeOMeTpruyYecKor onTUKU. [Ipuniun depma.

BonroBas ontuka. CBeroBas BoiHa. MHTepdepennus ceera. KorepeHTHOCT. CIOCOOBI
HabmoeHus uHTepdepeHnu ceera. MaTepdepeHus ceera mpu OTpa>keHUU OT TOHKHX TUIEHOK,
MOJIOCHl PAaBHOM TOJIIMHBI, paBHOro HakioHa. Konpua Herorona. IlpocBeTnenue onTukw.
HuTtepdepomerprl. Judpakuus cera. 3oubl Openens. Judpakius oT Kpyrioro oTBEpCTUs, OT
omnoit memu. Jludpakumonnas pemérka, e€ npuMeHeHHe. Paspemraromas CrocoOHOCTh
ontuyeckux npuodbopos. [omorpadusi, mepcrekTuBbl npuMeHeHHUs (cemuHap). [lomspuzanus
ceera. [lonepeyHOCTh CBETOBBIX BOJIH. BHIbI nonspusanuu. AHanu3 MOJSPU30BAHHOIO CBETA.
3akoH Mamioca. Ilonspu3zaumst cBera mNOpU OTpPaXEHUU U MpeaomiieHuH. J[BoiiHOe
JdyuyenpenaomiieHue B kpucramwiax. [lonspusyroiiye npu3Mbl, MOJSAPOUIBI U UX NPUMEHEHHE.
HckyccTBeHHas aHM30TPONUS; aHANM3 YNPYrux Hampspkenuidd, 3¢dext Keppa. Bpamenue
TUTOCKOCTH mosipu3anuu. Jucnepcust cBera. CriocoObl HaOMIONEHNS TUCTIEpCHH CBeTa. Teopus
nucrniepcuu ceeta. HopManbeHas u aHomanbHas gucnepcus. [lormomenne cBera, 3akoH byrepa.
CrieKkTphl MOTJIOIIEHUS, MOJIEKYJISIPHBIM cleKTpaibHbIl aHanu3. Paccesnue cera. @opmyna
Panes. Paccesnue cBeta B atmocepe. D¢ ekt BaBunona-Uepenkosa.

PeHTreHoBckue y4u, TOpMO3HOE M3NydeHue. J[udpakius peHTIeHOBCKHUX JTy4YeH.
®opmyna bperros-Bynnbda. [lornomenne peHTTeHOBCKHUX JTy4eid.

KBanroBas ontuka. TemioBoe m3nydeHnue. JlydeucnyckaTeapbHas U MOMIOMIATEIbHAS
cnocoOHocTH. 3akoH Kupxroda. AbcomotrHo uépHoe Teno. 3akoH Credana-bonbumMana u
cmemnienuss  Buna.  PacmpeneneHue  3HEpruM B CIEKTpPE  aOCONIOTHO  YEPHOTO
Tena.» YnbTpadguoneToBass karactpoda». KsanroBas rumore3a u dopmyna [lnanka. Csszb
mMexay ¢opmynor Ilmanka m 3akoHamm Credana-bonmpnmana m Buna. I'mmore3a KBaHTOB
SHEPTUU — Hayajao HOBOU 3Pl B pa3BUTUHM Pu3uku. OnTudeckas nupomeTpus (JlabopaTopusi).
dotoanekrpuueckuii 3¢ ekt u crnocods ero Hadmoaenus. Oneitel ['epua, Cronerosa, Modde.
OcHoBHbIE 3aKOHBI GoTOd(hdekTa, ypaBHeHHe DiHIITEeHA. DOTOANEMEHTHI, (POTOYMHOXKHUTEIN
U X npuMeHeHne. OO0CHOBaHME TUIOTE3bl CBETOBBIX KBAHTOB B sIBJICHUAX (oTo3(dekra, onbiT
bore. KopoTkoBosiHOBas rpaHuila TOPMO3HOIO PEHTTEHOBCKOTO CrieKTpa. POTOHBI, UX DHEPTHS,
macca u ummynbc. Ipdexr Komnrona. [lasnenue cBera, onbiThl Jlebenera. KopryckynspHo-
BOJIHOBOM JTyaJIM3M CBETa, COOTHOIIEHNE MEXKIY BOJHOBOW U KOPITYCKYJISIPHON KapTUHOM.

DneMeHThl KBaHTOBOM MexaHuku. ['umote3a ae bpoitns. dudpakmus 3IeKTPOHOB.
Hudpaknus HeWTpoHOB. MuKkpouacTtuiia B JByxieineBoM wuHTepdepomerpe. CoOTHOIICHUS
HeonpenenéHHocTeil. BomHoBass ¢yHKuus, €€ BEpOATHOCTHAS MHTEpIpeTalys. YpaBHEHHE
[Ipénunrepa, ero npuMeneHue. [I[puHIMI COOTBETCTBUSI.

Teopus aroma Bogopoaa no bopy. Monens aroma Tomcona. Onbitel Pezepdopna mo
paccesiHUIO anbda yacTull. SaepHas MoJelb atomMa, e€ TPyIHOCTH. 3aKOHOMEPHOCTH B ATOMHBIX
CIEKTpax, crekTpanbHble TepMbl. [locTynatsl bopa. Onbeir @panka u ['epua. boposckas Teopust
aToMa BOJOpPOJAa M BOJOPOJOMOJOOHBIX HMOHOB, €€ HegocTtaTku. KBaHTOBbIE YHCIA.
MHOro21eKTpOHHBIE aTOMBl M NEPUOJUYECKHNM 3aKOH MenzeneeBa. XapaKTepUCTUYECKUE
CIIEKTPBI PEHTT€HOBCKUX JTy4el, 3aKkoH Mo3iu.

CrioHTaHHOE ¥ MHIYLIMPOBAHHOE U3JIyY€HHUE aTOMOB, KBAHTOBBIE F€HEPATOPHI (JI1a3ephl),
UX HCIOJb30BaHUE, MEpPCHEKTUBb NpuMeHeHus (cemuHap).Henuneilinas onTuka. OHeprus
MOJIEKYJI, MOJICKYJIIpHbIE CIIeKTpbl. KoMOMHAIIMOHHOE paccesiHue CBeTa.

DneMeHThl (PU3UKH aTOMHOTO sijipa. COCTaB M XapaKTEPUCTUKH aTOMHOTO spa. Jledekr
MAacchl, SJHEPIUsl CBSI3U siapa. SnepHble cuibl. BupTyalbHble POLECChl U YaCTULBI, KaKyllleecs
HapyILICHHUE 3aKOHA COXPAHEHMS YHEPTrUU B BUPTYaJIbHBIX Ipoleccax. PaaroakTUBHOCTh, 3aKOH
paaMoakTHBHOTO pacnana. Aunbga-pacman, TyHHenbHbIH 3ddexr. bera-pacman, ero
pasHoBuaHOCTH. Heltpuno. BzaumoneiictBue ramma-iiydeil ¢ BemecTBOM. ODQGheKT
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MéccOayapa. Snepubie peaknuu. Jlenenue siaep, HemHas peakuus. SnepHbIE PEaKTOPHI.
[IpoGnema UCTOYHMKOB SHEpPruu. TepMosIepHble peaklud. YTpPaBIsIeMbId TEPMOSACPHBIN
CUHTE3, pa3pab0TKa METO/I0B €r0 OCYILECTBICHUS. DJIEMEHTapHbIE YACTHIIBI.

4.2 Paszaeybl JMCHUILIMHLI M BU 3aHATHI

No HaumenoBanwue pasnenoB yueOHON Jlexuun | Ipaxr. Jla6opn. | CPC Kontpons | Beero

ILIL JCLUIIIMHBI 3aHATHSL | 3QHATHS

1 Ou3HUEcKrue OCHOBBI MEXaHUKH. 34 17 17 32 8 108
Craructunueckas pusuka u
TCPMOJAMHAMMKA

2 OIeKTpUUECTBO U MarHETU3M 28 14 14 12 4 72

3 OnTHKa U aTOMHas (hU3UKa 17 17 17 39 18 108
Bcero 79 48 48 83 30 288

5 Marpuua popMuUpoOBaHMS KOMIIETEHUMA MO IUCHUTIINHE

Ob6menpodeccuoHaNbHbIC
NQ Pa3uem>1, TEMbI TUCLIUITIJINHBI KOMIICTCHIIUN 0611166 KOJ'II/I'-ICC:‘TBO
OHK-l KOMIICTCHIIUU
1 dusnueckre OCHOBBI MEXaHUKH. + 1
Crarucrryeckas pu3uKa U TEPMOJIMHAMHKA
2 DJIEeKTPUYECTBO U MarHETU3M + 1
3 Onrtuka 1 atoMHast pU3UKa + 1
6 Oo0pa3oBaTe/ibHbIE TEXHOJOTHHU
OO0BeM ayauTOpPHBIX 3aHATHM Bcero - 175 wacoB, B T.4. JIeKiuu 83 4Yacos,

naboparopusie padboTel 50 yac, mpakTudeckue 3anaTus S0 gac.
40 dacoB (22%) — 3aHATHA B HMHTEPAKTHBHBIX (opMax OT 00bEMa ayJUTOPHBIX

3aHATHUM.
Cemectp | Buazanatus | Hcnonszyemble HHTEpaKTUBHBIE 00pa30BaTeNbHbBIE TEXHOJIOTHH U TeMa Kon-Bo
(JI, JI3, I13) 3aHSATUS 4acoB
1 JI [Ipobiemuas neknus no Teme «MeXaHuKa BpaIaTeIbHOTO ABIKCHHSY. 2
1 JI [TpoGnemMHast IeKIHMs 110 TeMe «IEMEHTBI MEXaHUKH KHIKOCTEN). 2
1 113 TectoBas npoBepka 3HaHUi 10 TeMe «MexaHHKa MaTepHaIbHON TOUKUY. 2
1 113 TecroBas mpoBepka 3HaHUI 0 TeMe «MexaHuKa BpalaTelbHOro 2
JIBIDKCHHUS.
1 JI3 Bupryanbnas nabopatopHas paboTa 1o Teme «/IBrKeHne B 1oje CHIIbI 2
TSDKECTH
1 JI3 Bupryanbhast 1abopaTopHast paboTa 10 TeMe «3aKOH COXpaHEHHs 2
SHEPTHH M UMITYJIbCA
1 JI3 BupTtyansHas nabopaTopHas pabora 1mo Teme «JBrmKeHHe )KUIKOCTH ’ 2
raza
1 JI3 BupTtyanpHas mabopatopHas padora mo teme «CraTukay 2
2 JI [Ipob6nemuas nekuus Mo TeMe « 3akoH MakcBea Ui pacipeneeHus 2
MOJIEKYJI T10 CKOPOCTSIM M SHEPTHSIM TEIUIOBOTO JABHKCHUSDY
2 JI IIpob6ieMHast ekuus 1o TeMe «PeabHbIi ra3y. 2
2 J [Ipobnemuas nekus mo reme «Bropoe Ha4amo TepMOIUHAMUKHY. 2
DHTPOIIHS.»
2 113 TectoBas npoBepka 3HaHUH Mo TeMe «MonekynapHas QU3NKay. 2
2 113 TecToBast mpoBepka 3HaHHIA 1O TeMe «OCHOBBI TEPMOTUHAMUKI 2
2 JI3 Buptyanpnas nabopatopras pabota mo teme «Temnora. BHyTpennss 2
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sHeprus. Pabota.»
2 JI3 Buptyanpnas nabopaTtopras pabota mo teme «TernoBoi ABUraTeIn 2
2 JI3 Buptyansnas naboparopnas padora mo teme «lMcnapenue. 2
Konpencanms. Peanbublii rasy»
3 JI [Ipobnemuas nekuus no Teme «IIpumenenne Teopemsr ['aycca k pacueTy 2
HEKOTOPBIX JIEKTPOCTATHUECKUX MOJIEH B BAKYyMeE»
3 JI [IpobemHast JeKnys Mo TeMe «DJIEKTPOMATHUTHAS HHAYKIND. 2
3 113 TecToBasi mpoBepKa 3HAHUN 0 TeMe « DIIEKTPUIECTBOY 2
3 113 TecToBasi mpoBepKa 3HAHMM 10 TeMe «MarHeTu3my» 2
3 JI [Tpobnemuas nexius mo TeMe «PaTnoakTHBHOCTDY. 2
3 JI Jlexnms-BU3yamu3aIys Mo TeMe «Y CTPOHCTBO U NPUHIIHIT PAOOTHI 2
Jlazepay.
2 J3 Buptyanenas nadopatopnas padora no reme «Dotordpdext. dddekr 2
Kowmnronay.
3 JI3 BuptyanbsHas nadbopatopHas pabdota mo teme «M3nydenue aroma 2
BOJIOPO/IA.
3 JI3 BupryanbHas gabopaTopHas padoTa no reMe «PaanoakTUBHBIA pacnam. 2
HUroro: 40

7 Y4eOHO-MeTOAHYECKOE o0ecneyeHrne CaMOCTOATEIbHOI padoThl cTy1eHTOB. OleHOYHbIe
cpeacTBa JJisl TeKYLIero KOHTPOJIS YCHEeBAeMOCTH, NMPOMEKYTOYHOW aTTecTaluv IO
HTOraM OCBOEHHUS JHCIUIIIHHBI

7.1 Buabl caMoCTOSITE/IbHOI Pa0oThl, NOPSII0OK UX BBHITMOJHEHUSI U KOHTPOJIS

Ne Paszen (rema) Buas CPC Hopsanok Boinoanenuss CPC Meron xourpous
n/n JTHCHUIIIMHBI
1 dusnueckne IToaroroska x JIP, Pa6ora C JICKITMOHHBIM | Y CTHBIN omnpoc,
OCHOBBI paboTa Hax MaTepuaioM, OCHOBHOW ¥ | MUCBMCHHBIN OTYET,
MEXaHHKH. WHIUBULyalbHBIM JOTOJTHUTENBHON JIUTEPATypoH, | TECTUPOBAHHUE, pereHne
CraTtuctudeckas 3aJlaHieM, TIOATOTOBKA | MHTEPHET-pecypcami, 3a1a4 UHIUBUAYAIBHOTO
¢duszmka n pedeparos. MOAroTOBKa otyera 1o JIP 3aJaHus, OOCYXXAEHHE TeM
TEPMOJAMHAMHUKA pedeparos.
2 OnextpuuectBo U | Iloxroroska k JIP, Pabora c JIEKUUOHHBIM | Y CTHBII oI1poc,
MarHeTusM pabora Hax MaTepuaJioM, OCHOBHOM M | NHUCHMEHHBIN OTYeT,
HMHAWBUYaIbHBIM JIOTIOJIHUTENBHOM JIUTEpaTypol, | TECTUPOBAHUE, peleHue
3aJjaHUEM, HHTEPHET-PECypcamH, 3amaq HMHIUBHUYaTbHOTO
MTOJrOTOBKA MOATr0TOBKA oT4eTa 1o JIP 3a7aHusl, OOCYXXIEHHE TeM
pedepaToB. pedepaToB.
3 Omrrka u ITogroroska x JIP, Pabora C JIEKIIUOHHBIM | Y CTHBIN orpoc,
aToMHas (pusnka paboTa Hax MaTepuaioM, OCHOBHOW U | MUCBMCHHBIN OTYET,
WMHIUBULyaTbHBIM JOTIOJTHUTENBHON JINTEPATypoOH, | TECTUPOBAHHUE, pereHne
3aJJaHUEM, HMHTEPHET-PECypcamu, 3amadq WHIUBHUYalbHOTO
MIOATOTOBKA MIOAr0oTOBKa oTuera 10 JIP 3aJaHus, OOCYXXAEHHE TeM
pedeparos. pedeparos.
5 Hrorosslii [oaroroBka k 3auery | Pabora c JIEKITUOHHBIM
KOHTPOJIb U 3K3aMeHy MaTepuajoM, OCHOBHOH M | 3auer
JIOTIOJIHUTENBHON NHUTEpaTypol, | DKk3aMeH
HMHTEpHET-PeCypcamu

7.2 KoHTpOJIbHBIE BONPOCHI JIS CAMONIPOBEPKH

IIprMepbl TECTOBBIX 3aJIAHUM

N3YYEHUE 3AKOHOB COYJJAPEHUA TEJI.

Bapuanr 1

1. Kaxoit ynap Ten HaspiBaeTcst abCOMIOTHO HEYNIpyruM? Y aap, pu KOTOPOM:
a) MPOUCXOUT yIpyras aedopmanus Ten,
0) MexaHUYecKasl YHEPTHsl TeJl HE IEPEXOAUT B APyTHE
BU/IbI DHEPTHH,
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B) KHUHCTHYCCKAaA SHECPTHA TCJI IMOJHOCTBIO WM YaCTUYHO MNPEBPAIIacTCd BO BHYTPCHHIOIO
SHEPTHIO.
2. Kakwne 3ak0HBI BBITOTHSIOTCS MTPH a0COIIOTHO HEYTIPYToM yaape?
a)3aKOH COXPAaHCHHS UMITYJIbCa,
0)3aKOH COXpaHEHHUS SHEPTHH,
B)3aKkOHBI HbpIOTOHA.

3. Kakue ckopocTr UMEIOT Telia mociie abCOIFOTHO YIIPyroro yaapa?
a) KaK ¥ J10 yJaapa, 0) pa3HbIe, B) OJIMHAKOBBIC.
4, Kakas BenmnmunHa Ha3bIBACTCS UMITYJIHCOM Tema?

a) MPOU3BECHNE MACChI TeJla Ha CKOPOCTh, 0) MPOU3BEIeHIE CHIIbI HA PAJNYC,
B) IIPOU3BEJICHHE MACChl HA YCKOPEHUE CBOOOIHOTO MMaJCHHU.

5. Kak n3MeHsTCsI KHHeTHYeCKast JHEPTusl TeJl P a0COIOTHO HEYNPYroM yaape?
a) He U3MEHSIEeTCH, 0) Bo3pacraer, B) YMEHBIIIAETCHI.
6. Ha uTo pacxomyercsi KHHeTHYeCKasi JHEPTusl TeJl MPH a0COITITHO HEYNPYroM yaape?

a) ocTaéTCs MOCTOSHHOM JUI Ka)XKJ0T0 Tena,
0) HOJIHOCTBIO MM YACTUYHO MEPEXOUT BO BHYTPEHHIOIO SHEPTHUIO TET,
B) CyMMapHasi KHHETHUECKasl SHEPTUsl TeJl OCTaETCs NOCTOSTHHOM.
7. Kakoit yaap Ha3bIiBaeTcs aOCOIIOTHO YIPyrum?
a) TIOCJIe KOTOPOTO TeJIa JIBMXKYTCS C OJJMHAKOBOI CKOPOCTBIO,
0) Ipu KOTOPOM MEXaHWYecKas SHEPIUs Tell He MEPEXOAUT B APYTHeE BUJbI SHEPTUH,
B) NIPH KOTOPOM HE BBITIOJTHACTCS 3aKOH COXPAaHEHHS UMITYJIbCA.
8. Kak u3meHsieTcsi CKOpOCTh Teja IpU abCOJIIOTHO YIIPYTOM yJape O  HEMOABHKHYIO CTEHKY?
a) BEJIMYMHA CKOPOCTH HE N3MEHUTCS, a HAaIllPaBJICHHE U3MEHHUTCH,
0) CKOpPOCTh BO3PACTET,
B) CKOPOCTH OYyJIET paBHA HYJIIO.

OIMPEAEJIEHUE KOSODOUIMEHTA TIOBEPXHOCTHOI'O HATSKEHUSA METO/I0M
OTPBLIBA KOJIBLIA.

Bapuanrt 2.

1. Kak 3aBucut cpemnee Bpems "oceioro" CyIiecTBOBaHHUS MOJICKYJ (BpeMsl pelaKCaliu) OT
temreparypbl? C TOBBIIIICHHEM TEMIIEPATYPHI 3TO BPEMS:

a) He U3MEHAETCsI, 0) MEIJICHHO pacTéT, B) YPE3BBIUAWHO YMEHBIIACTCS.

2. B uém npudrHa MOSBICHHS TOBEPXHOCTHOTO HATSIKCHUS?

a) oOpa3yeTcs TUIEHKA, OTpaHUYMBAIOIIAS KUKOCTh CHAPYKH,

0) u3-3a HAIWYKMS TIOBEPXHOCTHOW DOHEPTrUU IKHUIKOCTh OOHApYXKUBAET CTPEMJICHHE K
COKpAIIEHHUIO,

B) TaK KakK PAacCTOSHUE MEXIy MOJICKYJaMH B IOBEPXHOCTHOM CJIO€ MCHBIIE, YeM BHYTpPHU
KUJKOCTH.

3. Cuna moBepXHOCTHOTO HATsDKCHUS HAIIPaBIICHA!

a) MO KacaTeJbHOM K MOBEPXHOCTU >KUAKOCTH, NMEPHEHAUKYJSPHO K y4YacTKy KOHTypa, Ha
KOTOPBIN OHA IEUCTBYET,

0) Mo KacaTeJbHOW K IMOBEPXHOCTH, MOA yriioM 45° K y4acTKy KOHTypa, Ha KOTOPBIM OHa
JIEUCTBYET,

B) o1 yriioM 90° K TOBEPXHOCTH >KHIKOCTH.

4. Koo puuueHT moBepXHOCTHOTO HATSHKEHUS YUCIIEHHO PaBEH:

a) cuie, JACWUCTBYIOLIEH Ha €AWHHUIly JUIMHBI KOHTYpa, OrPaHWYMBAIOIIETO MOBEPXHOCTH
KUJIKOCTH,

0) cuiie, AeicTBYIONIEH HAa BCIO IJTMHY KOHTYpa, OrPaHUYHMBAIOIIETO

MOBEPXHOCTH KHUIKOCTH,

B) CBOOOJTHOM IHEPTUHU TMTOBEPXHOCTHOTO CJIOS KUIKOCTH.
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5. KoaddpummeHT moBepXHOCTHOTO HATSIKEHHS KHUIKOCTH 3aBUCHUT OT:

a) CHJI IOBEPXHOCTHOTO HATSKEHMUS,

0) TpUpPOABI XKUAKOCTH, HAJUYWs TPUMECEH, YCIOBHHA, B KOTOPBIX YXUAKOCTh HAXOAWUTCS (B
YaCTHOCTH, OT TEMIIepaTyphl);

B) OT ()OPMBI U IIJIOLIAI1 TOBEPXHOCTHU KUJIKOCTH.

6. B xakux mpeaenax MOKeT U3MEHATHCS KPaeBOU YToJl JUIsl HE CMaYMBAIOIIUX KHUJIKOCTEN?

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

7. B Kakyoo *KHMIKOCTb, HAJUTYIO B LIMPOKHH COCYJ, OMYIIEH KanWUIIp, €CIM U3BECTHO, YTO
YPOBEHbB KMJIKOCTH B HEM HUXKE, 4eM B cocyae?

a) rops4yIo, 0) HE CMauMBAIOIILYIO, B) OYECHb BSI3KYIO.

8. ITo xaxoii (hopMyJie pacCUMTHIBAIOT JOTIOJHUTEIHHOE IaBJICHNE BHYTPUA MBUIBHOTO ITy3bIpsi?

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

I'PAJIYUPOBKA TEPMOIIAPHI 1 OTIPEJIEJIEHUE EE YEJBHOM TEPMOD/IC.
Bapuanr 5.
1. B dem 3akmmrouaeTcsi TEpMOAIIEKTPUUECKUE SBICHUA?

a) BO3HMKHOBeHHME TepMo-DJIC B 3aMKHYTOH LENM, COCTOSIIEW M3 JBYX Pa3HOPOIHBIX
METaJIJIOB, MECTa UX CJIOEB MOJEPKUBAThH MPU PA3HOU TEMIEPaType;

0) BO3HHMKHOBEHHE TEPMOCONPOTUBIICHUSI B IIPOBOJIHUKE;

B) BBIJIEJICHHE HEKOTOPOro KOJMYECTBA TeIJia B CBasfX MPHU MPOXOXKICHUHM TOKa MO IEMH,

COCTOSIIIIEN U3 IBYX PAa3HOPOJHBIX METAJIIIOB.
2. PaboTa BeIXO/a 37IEKTPOHA - 3TO:

a) paboTa, KOTOPYIO COBEPILIAIOT AJIEKTPOHBI IPU NMEPEX0€ U3 BAJICHTHON 30HBI B 30HY

MIPOBOANMOCTH;

06) pabora, KOTOPYIO COBEPIIAET IEKTPOH MPU NEPEX0€ C OAHOTO SHEPTeTUIECKOTO YPOBHS

Ha JIpyTou;
B) HaWMEHBIIIAs SHEPTHUS, HEOOXOAUMAS SICKTPOHY JUISI €T0 yAaIeHUS U3 METAJUT B BaKyyM.
3. 3aBUCHT N paboTa BBIXOJA OT XUMHUYECKOW MPHUPOJBI METalla M COCTOSHUS €ro
MOBEPXHOCTU?

a) 3aBUCHT OT 000UX (PaKTOPOB;
0) 3aBUCHT TOJBKO OT XUMHYECKOI MPUPOJIBI METAILIA;
B) 3aBUCUT TOJIBKO OT COCTOSAHUA ITOBCPXHOCTHU.

4. Yro nmpencrasinseT coboit repmonapa? Tepmomnapa - 3T0:

a) COCMHEHUS Pa3HOPOTHBIX ITPOBOIHUKOB;

0) npubop i peodpa30BaHUs TEIUIOBOI SHEPTUH;

B) 3aMKHYTas [ENb U3 JBYX Pa3HOPOJHBIX METAJUIOB.

5. Co3pmaer u KOHTaKTHasi pa3HOCTh MOTEHLUAIOB 3JIEKTPUUECKUN TOK?

a) CO3/IaeT ;

0) HE CO3/aeT, T.K. MOTCHLUHUAIbl TOYEK, B KOTOPBIX HAXOIATCS 3JEKTPOHBI, CHOCOOHBI
MEHSTh CBO€ COCTOSIHHE, OJIMHAKOBBI;

B) CO3JIaeT JIMIIb BTOPUYHYIO 3JIEKTPOHHYIO SIMUCCHIO.

6. UYem 00ycioBieHa BHELIHSAS KOHTaKTHAs pa3HOCTh MOTEHIUAIOB?

a) pasnuyreM paboT BbIX0Ja CBOOOIHBIX 3JIEKTPOHOB U3 METAIA;

0) pa3HbIM 3HAUE€HUEM BHYTpPEHHEH 3HEPTUU;

B) nevicrBueM BHemHeH D /C.

7. Ot uero 3aBucut BenuuuHa TepmMo-2/1C Tepmonapsi?

a) OT TEMIIEpPATyphl U pa3MepOB TEPMONApHI;

0) OT Pa3HOCTH TEMIIEPATyp CIIOEB M OTHOIICHUS KOHIICHTPALUHU JIEKTPOHOB B METaJIax,
o0pa3yIoLux TepmMonapy;

B) OT CONIPOTHBIICHHS U TEMITEPATYPHI.
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8. Uemy paBHa Tepmo-DJIC B 3aMKHYTOW IIE€MH, COCTOSIIEH W3 HECKOJBKHUX METaJIOB,
B3STBIX TIPU OJJMHAKOBOM Temreparype?

a) CyMM€ KOHTaKTHBIX Pa3HOCTEH IMOTEHIIMATIOB BCEX CITACB;
0) HYIIIO;
B) 0ECKOHEUHOCTH.

OITPEJIEJIEHME KOHILIEHTPALIM CAXAPA

B BOJITHOM PACTBOPE ITPU IIOMOLIU ITOJIAPUMETPA.

Bapuanr 1

1. Kakoe BelecTBO Ha3bIBA€TCSI ONTUYECKH AKTUBHBIM?

a) crnocoOHOE TOBOPAYMBATh TUIOCKOCTH TTOJISIPU3ALIHH;

0) U30TPOITHOE BEIIECTBO;

B) o0Ja1arolee CBOMCTBOM JIBOMHOTO JTyUEepeTOMIICHUSI.

2. Ecnu cBeT monsipu30oBaH 1Mo Kpyry, TO KOHEI| BEKTOPa HANPSKEHHOCTH 3JIEKTPUUYECKOTO
HOJIS:

a) Koy1e0JIeTCSl B OTHOU TJIOCKOCTH;

0) ONKCHIBAET OKPY>KHOCTH;

B) OIMCHIBAET AJIJIMIIC.

3. Kakoe u3 cootHomenuii coorserctByeT yrity bprocrepa? Cymma yrios:

a) mageHus u oTpaxkeHus pasua 900;

0) nagenust u npenomiieHus pasHa 1800;

B) OTpa)KE€HUs U IpeJoMiieHus paBHa 90°.

4. Kakwne ¢akTops! BIUAIOT HA BETMYNHY yIEIBHOTO BpPAIICHHs JAHHOTO BemecTBa?

a) HUKaKue, 3TO BeIMYMHA OCTOSIHHAS;

0) KOHIICHTpAIIMsI pacTBOpa U AJIMHA CTOJIOA KUIAKOCTH;

B) BJIMSIOT TEMIIEpaTypa U AJMHA BOJIHBI CBETA.

5. VIHTEHCUBHOCTb CBE€Ta, NMPOXOJALIET0 4epe3 MOJPU3aTOp U aHAIU3aTOp, ONPENEISAIOT IO
dopmyne: [ =10 cos2¢. Uro o3Havaet Benmmunna [0?

a) MHTEHCHBHOCTH CBETa, MAaJalollero Ha aHAJIW3aTop, paBHAas IOJIOBHHE HWHTEHCHBHOCTU
€CTECTBEHHOI'O CBETA;

0) HTHTEHCUBHOCTh €CTECTBEHHOT'O CBETA;

B) MHTEHCUBHOCTb CBETA, Ma/IAlOLIET0 Ha MOJIIpU3aTOp.

6. B ontudecku akTUBHBIX BEIIECTBAX:

a) CKOPOCTH BOJIH, OJIIPU30BAHHBIX 10 IPABOMY U JIEBOMY KPYTY, OIMHAKOBBI;

0) MOJIEKYJIbl CHMMETPUYHBI;

B) MOJIEKYJIbI aCUMMETPHYHBI.

7. [1110CKO MOJIAPU30BAHHBIN CBET MOXKHO IOJIYYUTh:

a) MPOIYCTHB €CTECTBEHHBIN CBET Yepe3 HUKOJIb;

0) mpu OTpaXKEHUU CBETA OT TPAHUIIBI pa3zesia AByX TUAJIEKTPUKOB, €CIH Yrojl MaJeHus OoJbIie
IPEJEIbHOrO;

B) NIPH OTPAKEHUU CBETA, €CJIM YToJl MaJileHNus paBeH yriy bprocrepa.

8. IlnockocTu nmonsipu3aui OOBIKHOBEHHOTO M HEOOBIKHOBEHHOT'O JIydeH, BXOIAIIMX U3 OJHOTO
KpHCTaIa:

a) mapajuieNbHbl JPYyT APYTY;

0) mepneHIuKYJISAPHBI IPYT IPYTY;

B) NEPNEHANKYJISIPHBI INIABHOMY CEYEHUIO KpHCTala.

[IpuMepsl BApHAaHTOB MHMBU/1YAIbHBIX 33/IaHUN
Bapuanm unousudyanvrnozo 3adanus «Mexanuxay.
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1.(1) Cxopocts Tena Bblpaxaercs: popmynon V= 2.5+0.2t  Hajirn IIEPEMEIIEHUE TENa Yepe3
20c nocJie Havajia ABHKEHUSL.

2. (15) Teno, 6polIeHHOE BEPTUKAIBHO BBEPX, ObLIO HA BBICOTE 8,6 M JBa pasa ¢ MPOMEXYTKOM
BpeMeHu 3 c. Haiitu HauanpHy10 CKOPOCTb.

3. (49) lapuk maccoit 300 r ynapuics o CTEHKY M OTCKOYMJ OT Hee. OIpenesuTh UMILYJIbC,
MOJTyYCHHBIM CTEHKOM, €CJI B IMOCJICTHUN MOMEHT TEepe]T yAapoM MapHK UMeN ckopocTh 10 M/c,
HarpasieHHY0 o] yriioM 300 K MOBEpXHOCTH CTEHbI. Y Aap aOCOIIOTHO YIPYTHUH.

4. (31) Ha crone nexar yeTbipe oquHaKoBbIX Opycka Maccoil 100 r kaxabiii. OHU CBS3aHbI APYT
¢ Ipyrom c¢ momoinbio HUTeH. Ha mepBoiit Opycok aeiictByer cuna 1 H, HampaBneHHas BIOIb
ctona. OmnpenenauTb yCKOPEHUE, C KOTOPbIM JBHXKYTCS OpyCKH, M CHIIy HATS)KEHUS HUTH.
Cunamu TpeHHst MeXly OpyCKaMH U IIOBEPXHOCTBIO CTOJIA IIPeHEOpEYb.

5. (61) Teno maccoil 2 kr ynmajio ¢ BBICOTHI 8 M U yriiyounoch B cHer Ha 1,5 M. Onpenenuth
CPEIIHIOIO CHUJTYy CONIPOTHUBIICHUS CHETA.

6. (69) Monot maccoit 5 Kr ynapsieT 1o HeOOoJIBIIOMY KYCKY Keje3a, JexkKalleMy Ha HaKOBaJIbHE.
Macca nakoBanbHH 100 kr. Maccoit kycka »enesa npeHeOpeus. Y nap Heynpyruid. OnpeaenuTsb
KIIJ] ynapa MonoTa npu JaHHBIX yCIOBUSX.

7.(91) Ha munuaAp, KOTOPHIA MOKET BPAIIAaThCsl OKOJIO TOPU3OHTAIBHOM OCH, HAMOTaHa HUTh, K
KOHIy KOTOpPOW NIpHUBSI3aH Ipy3uK. J[BUrasch paBHOYCKOPEHHO, IPy3HK 3a 3 ¢ omycTwics Ha 1,5
M. OnpenenuTs yIiioBoe yCKOPEHHE HUIMHIPA, €CIIH €ro PainyC paBeH 4 cM.

8. (117) Teno maccoil 2 Kr ¥ paiuycoM 5 CM CKAaThIBAETCS C HAKJIOHHOM IIJIOCKOCTH JJIMHOM 2 M
u yriioMm HaksioHa 300. OnpeaenuTs ero MOMEHT MHEPIMUA OTHOCUTEIIBHO OCH BpAalECHUS], €CITU
CKOpOCTh B KOHIIE HAKJIOHHOH I10cKoCcTH 3,3 M/C.

x=2sin| Zt+0.57

9. (126) Manenpkoe TenO COBEpIIACT KOJICOAHUS . Haittu ammurtyny,
Nepuo, HaYalbHYyI0 a3y KolebaHul, a TaKkKe MaKCUMaIbHYI0 CKOPOCTh M YCKOpEHHE Telna (X
JIaHO B CM, t B).

10. (148) Ilnockas BoiHA pacmpOCTPaHSETCs BIOJIb MPSIMON co ckopocThio 20 m/c. [IBe Touku,
HaxoJAIIMeCs Ha ITOW MPsAMOM Ha paccTosHUU 12 M M 15 M OT HCTOYHHMKA KOJICOAHHH,
KOJIEOIOTCSL ¢ paszHocThio (a3 0,757 . Haiitu JuinHYy BOJHBI, HamUcaTh ypaBHEHHE BOJIHBI U
HaTH CMENICHUWE YKAa3aHHBIX TOYEK B MOMEHT BpPEMEHH, paBHbIM 1,2 c, eciM aMmIuMTyaa
koseOannii 0,1 M.

Bapuanm unousuoyanvroeo 3adanus «Monexkynapnas gusuxay.
1. (151) ITog xakuM naBiIeHHEM HAXOIUTCS B OAJJIOHE BOAOPOJ, €CIHM €MKOCTh OayoHa 10
JMTPOB, @ KHHETUYECKAasi YHEPTUsl MOCTYNATEILHOTO JBMKEHUS BCEX MOJEKYJ BOJAOPOAA paBHA
7,5-10 dx?
2.(161) IlogcuuTaTh YUCIO MOJIEKYJ TEIHS, CONEPIKALTUXCS:

a)Blr;

6) B 1 M3 nipu HOPMaJIBHBIX YCIOBHUSX;

B) B 1 M3 npu gasnenuu 1,5-105 Ila u remmeparype 290 K.
3. (180) Kakum n0omkHO OBITH JaBJCHHE BO3/yXa Ha JIHE CKBa)KWHBI ITyOMHOW 8 KM, eciu
CUMTaTh, YTO Macca KHJIOMOJS BO3ayxa 29 KI/KMOJb, TeMIepaTypa Mo BCEil BBICOTE MOCTOSHHAS
u paBHa 270C, a gaBneHue BO3AyXa y MOBEPXHOCTU 3eMJIM PaBHO OAHOM atmochepe?
4. (198) TonmmHa nepeBsiHHON cTeHbI paBHA 12 cM. Kakoi oymkHA OBITH TONIIMHA KUPITUIHOM
CTEHBI, YTOOBI OHA 00JIa/1a1a TaKo JKe TeIIONPOBOAHOCTBIO, KaK U epeBsHHas? Koadduuuent
TeronpoBoaHocTH fepeBa paseH 0,17 Bt/m K, a kuprmua 0,69 Bt/m-K.
5. (211) Opun xunomons raza uzobapuuecku Harpeaercss ot 200C go 6000C, mpu sToM ra3
noryomaer 1,2-107 Jx Terma. Onpenenuth 4YUCIO CTENEHeW CBOOOIBI MOJEKYJ rasa,
npupalieHne BHYTPEHHEH SHEpruy ra3a, padoTy rasa.
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6. (227) B mwmHape non nopirHeM Haxoautes 20 r a3ora. ['a3 0w Harper Ha 100 K mpu
HOCTOSSHHOM JlaBiieHuu. Omnpenenuts KOJIMYECTBO TEIJIOThl, COOOLIEHHON Ta3zy, paboTy
paciIMpeHus U MpUpalieHUe BHYTPEHHEW SHEPTUHU.

7. (263) WpeanwHsbiii ra3 copepmraer uukia Kapno. Temmepartypa HarpeBarens T1=500 K
xonogminpHEKa T2=300 K. PaGora M30TEpMHUYECKOTO pacIIMpeHusi raza coctaBisieT 2 kJ[xk.
Omnpenenure: 1) tepmuueckuit KIIJ| nmkna;2) KonuyecTBO TEIIOTHI, OTIAHHOE Ta30M MpU
U30TEPMUYECKOM CIKATUU XOJIOAUIILHUKY .

8. (250) TemuoBast mammuHa pabotaer no mukiny Kapno. Temnepatypa narpesatens 3270C.
Onpenenutpy KIIJl nmkna u temrepaTypy XOJOIWIbHUKA TEIJIOBOM MAIIMHBI, €CJIM 3a CUeT 2
k/[k TemaoThI, MOJy4eHHOU OT HarpeBaTelis, MallnHa coepiiaet padboty 400 JIx.

9. (271) Apron maccoii 4 r 3anumaet oobem 0,1 1M3 Mo naBICHHEM 2,5 Mlla. Haiitu
TeMIIepaTypy rasa, CuuTas ero UJeajbHbIM, peaIbHbIM.

10. (324) K cranbHOl IPOBOJIOKE JUIMHOM 2 M U paguycoM 3 MM nozsenieH rpy3 B 200 kr. Yemy
paBHa paboTa pacTsHKEHUs! TPOBOJIOKHU?

Bapuanm unousuoyanvbroeo 3a0anus « nekmpuiecmeo u MacHemusm yacmo 1».

1. MaremaTnueckuii MasTHUK Maccoil 1 10-3 kr npexacraBiseT coO0i MIapHK, MOABEIICHHBIH Ha
IIEJIKOBOM HUTH, JJIMHA KOTOPOH BelIMKa IO CPAaBHEHMIO ¢ pazMepamu miapuka. Kak uamenurcs
nepuoJ KoyiebaHusi MasTHUKA, €Cid cooOmmB mapuky 3apsa 1,6-10-6 Ki, momectuts ero B
OJITHOPOJIHOE 3JIEKTPUYECKOE I0JIe C HampsKeHHOCThIo 3-104 B/M, cuiioBble JIMHUM KOTOPOIO
HanpasyieHbl BBepx? Kakolf BeIWMYMHBI JO0JKHA OBITh HANPSKEHHOCTH IOJISI, YTOOBI IIAPHUK

T, =2rx L
KoJIe0aJICs ¢ IepruoaoM g 9
31.  Tpu Toueunsix 3apsana 3.10-6 Kiu, 5.10-6 Kn u -6.10-6 Kn Haxonsarcsa B BepuinHax
TpeyroibHuKka co croponamu 0,3 m; 0,5 m u 0,6 m. Onpenenuts paboTy, KOTOPYIO HaJI0
COBEpILUTb, YTOOBI Ppa3BECTH ATU 3apsAlbl Ha TaKOE€ pacCTOSHUE, YTOOBl CHJIBI UX
B3aUMO/ICHCTBHS MOYKHO OBUIO CYMTATh PAaBHBIM HYJIIO. 3apsbl HAXOIATCS B KEPOCUHE.
54. Haiftu cuiy NpUTSDKEHUS MEXAy IJIaCTUHAMM IUIOCKOIO KOHJEHCATopa, €ClM IJIOLIaj]lb
Kakaoi tactuHel 4.104 MM 2, pacctosiHue Mexay HuMU 10 MM, AMAIEKTPUYECKOU
IPOHMILIAEMOCTBIO cpefibl 6. Pacuer mpoBecTu 1is citydasi, KOT1a KOHAEHCATOPY COOOLIEeH 3aps.
4.10-7K1n, noce 4ero OH OTKJIFOUEH OT UCTOYHUKA IOCTOSIHHOI'O HAIIPSKEHUS.
61. Omnpenenute cuwily TOKa B colpoTuBieHuu R3 U HalpspKEHWE HAa KOHLAX 3TOro
conpotubienus, eciau E1=4B, E2=3B,

' ' : R1=20M, R2=60M, R3=60M
R =,
91. OJIC 6arapen 12 B. Haubonpmas cuna Toka 5 A. Kakas
HauOONbIIass MOIIHOCTh MOXET  BBIJCJIUTHCA  Ha
MOJKIIIOYEHHOM K Oarapee pe3ucTope C TEepEeMEHHBIM
CONPOTUBIICHUEM.

110. Jlammouka u peocraT, COEIMHEHHbIE MTOCIEI0BATENbHO, IPUCOEINHEHBl K UICTOYHUKY TOKA.
Hampsokenne na 3axumax samnouku 40 B. Conpotusnenne peocrara 10 Om. BHemnss nemns
notpebser MmomHoCcTh 120 BT. Onpeenutsb crily TOKa B LETH.

121. JIBa mapajuienbHbIX OECKOHEUHO [UIMHHBIX HPOBOJA, MO KOTOPHIM TEKYT B OJIHOM
HanpasyieHuu Toku 60 A, pacnosoxkeHbl Ha pacctosHui 10 cm apyr ot apyra. Onpenenutsb
MHIyKIUK0 MAarHUTHOTO TOJI B TOYKE, OTCTOSIIEH OT OHOIO NMPOBOJIHUKA HA PACCTOSIHUU 5 cM
U OT APYTOrOo - HAa PacCTOSIHUU 12 cM.
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133. Kenesuslii cepaeunuk JumHoi 50,2 ¢cM ¢ BO3AYWIHBIM 3a30poM anuHoi 0,1 cM umeer
o0MoTKy 13 20 BuTkOB. Kakoil TOK MOMKEH MpOoTeKaTh MO 3TOM 0OMOTKe, uTOOBI B 3a30pe
NOJy4nuTh UHAYKLHKIO 1,2 T

145.B cepenuHe oCHOBaHMsI TOHKOT'O JUIMHHOTO COJICHOUAA (TOK 5 A, YMCIIO BUTKOB Ha €IMHUILY
mmabel 200 1/cM) moMemieHa ManeHbKas pamka, cocrosimas u3 100 BUTKOB muromaapio lem2.
Kakoe KonMuyecTBO 3JEKTpUYECTBA IPOHAET uepe3 paMKy, €CIM €€ MEepEeHeCTH B LEHTP
conenonna Conporusnenue pamku 5 Om.

170. LlukoTpoH npeaHazHayeH Uisl YCKOPEHHUs POTOHOB /10 SHEPTUU 8-10-15 JIx. KakoB
JIOJDKEH OBITh paguyc JyaHTOB IMKIOTPOHA, €CIIM MHAYKIUS MarHUTHOTO mojs paBHa 1 Tn?
KakoBa HauMeHbIIas NPOJOKUTENBHOCTh OJHOIO LUKJIA PabOThl TOrO YCKOPHUTENIs, €CIH
HayajibHasl SHEPrusi MPOTOKOB Malla, a aMIUIMTYyJa HamnpshKeHWs Mexay ayaHtamu 16-103 B?
(BIHMSHHUEM 3aBHCHUMOCTH Mp OT L IPeHeOpeyb).

Bapuanm unousuoyanvroeo sadanus « neKmpuiecmeo u MacHemu3m 4acmo 2.

181. Ilpm »snexTposiM3e pacTBOpa CEpPHOM KHUCIOTHI pacxonyercss MomHocte P = 37 Br.
Ornpenenutb COMPOTUBIICHUE DJIEKTPOJIUTA, ecii 3a Bpems t = 50 muH Bbigensercs m = 0,3 r
BOJIOPOJIA.

209 . KakoBa KOHLEHTpALMs OJIHOBAJIEHTHBIX HOHOB B BO3/lyX€, €CIIU MPU HAIPSKEHHOCTHU OIS
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. CKOnbKO SJEKTPOHOB €KECEKYHJHO BBUICTACT W3 KaToAa JJIEKTPOHHOW JIaMIIbl, €CIIU
aHOJHBIN TOK 1 MA?

225. A30T MOHM3HPYETCS PEHTIC€HOBCKUMHU Jy4yamu, OnpeaenuTs NpOBOJAUMOCTh a30Ta, €Clid B
KaXI0OM KyOumdeckoM caHTuMmeTpe Ta3a Haxomutrcs 107 map wonHoB. IlogBmwkHOCTBH
MOJIOKUTEIBHBIX MOHOB paBHa 1,27 , a otpunarensubix 1,81 cm 2/B c.

231. Yemy paBHO OTHOIICHHE YKCa CBOOOIHBIX JIEKTPOHOB B EIMHMIIE 0ObeMa y BUCMYTa U
CYpPBMBI, €CJIM IIpU HarpeBaHuu oxHoro us crnaes Ha 100 K Bosnukaer tepmo-O3/IC 0,011 B?
236. OmnpenenuTh KOHIEHTPALUIO CBOOOAHBIX 3JIEKTPOHOB B MOJIYIPOBOAHUKOBOM IUIACTHHKE,
eciu noctosinHas XoJjuta pasaa 1,9 <10 —7 m/Ko.

260. Cuia ToKa B LIENM, COCTOSLIEH U3 TepMoNaphl U rajibBaHoMeTpa conpoTusieHueM 80 Om
paBHa 2 MKA npu pasHoctu cnaeB 350 OK. Ompenenutb CONMPOTHBICHUE TEPMOIAPHI, €CIH €&
nocrosinHas 47,9 mxB/K.

270. KonebarenbHbIN KOHTYP COCTOMT M3 BO3YIIHOTO KOHJIEHCATOPa C TuIomaapio miactul 100
cM 2 u katymku uHaykTuBHOCTU 10 —5 I'H. Ilepuon snekTpuueckux xonedanuii B koutype 10 —
7 cex. OnpenenuTh pacCTOSHUE MEKIY MJIaCTUHAMU KOHAEHCAaTOpa.

289. B wnenp mnepemeHHoro Toka HampspkeHueM 220 B u uwactoroit 50 ['m BritOYeHBI
nmocJieIoBaTeIbHO EMKOCTh 35,4 MK(, aktrBHOE conpotuBieHre 100 Om u uHIyKTUBHOCTH 0,7
I'n. Haittu cunmy Toka M MajieHHE HAMpsOKEHUsT Ha EMKOCTH, OMHYECKOM COIPOTHUBICHUH U
UHAYKTUBHOCTH.

315. PrytHo-kBapuesas jgamna [IPK-2 nogkmtouaercs K MCTOUHUKY NEPEMEHHOTO HaIpPSKEHUs
¢ gacroroit 50I'1 wepe3 mpoccens, padodee HampspkeHne Ha kotopoMm 180 B, a sddextuBHas
cuna Toka 4 A. OnpenenuTb aKTUBHOE CONPOTHUBJICHHUE JIPOCCENs, €CIU €r0 MHIYKTUBHOCTH
0,1Tn.

Bapuanm unousuoyanvroeo sadanus « Onmuxay.

1. (2) Manbuuk, T4 C MOCTa, ONPEJeNn, YTo rryouHa peku 2 M. KakoBa uctuHHas riyouHa
peku?

2. (26) IlnockoBelmyKJIas JIMH3A MOJ0KEHA HA CTEKJISIHHYIO IUIACTUHKY, IPUYEM MEKIY JIMH30U
Y TUIACTUHKOW HET KOHTakTa. J{lnamerpnl Sto u 15ro TeMubIX kojer HpioToHa, HaOmr01aeMbIX B
OTPa)XEHHOM CBeTE, COOTBETCTBEHHO paBHbl 0,7 u 1,7 mm. OmnpenenuTs paguyc KpHUBHU3HBI
JIMH3BI, €CJIM CHCTEMAa OCBEIIACTCS CBETOM C JJIMHOM BOJHEI 581 HM.
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3. (50) Ha y3kywo mienp majaer HOPMaJIbHO MOHOXPOMATUYECKHH CBET. YTOJ OTKIOHEHUS
JTy4el, COOTBETCTBYIOIIMX BTOPOM CBETION audpakiroHHo nosoce, ¢= 1°. CKOIbKUM JJIMHAM
BOJIH I3JIAl0IIET0 CBETA paBHA IIMPHUHA IIeIn?

4. (68) qudpakunonHas pewmerka coaepxut 100 mTpuxoB Ha MM JUIMHBL. ONpeAenuTs JUIMHY
BOJIHBI MOHOXPOMATHYECKOI0 CBETA, MAJAlOIIEr0 Ha PEIIETKYy HOPMAJlbHO, €CIIM YroJl MEeXay
JBYMsI MAaKCUMyMaMH NepBoro nopsaka 8°. OnpenenuTs o0lee YUcio IIaBHbIX MAKCHMYMOB B
TU(paKIUOHHON KapTHUHE.

5. (74) Ilox kakuM YIJIOM JOJDKEH HaJaTh MYYOK CBETA M3 BO3yXa HAa MOBEPXHOCTh XKHUJIKOCTH,
YTOOBI IIPU OTPAXKEHUH OT JIHA CTEKJISIHHOT'O COoCyAa

nl = 1,5, HanonHeHHoro Bo1oi n = 1,33, cBeT ObLT NOTHOCTHIO MOJISIPU30BaH?

6. (96) CKOJIbKO HEPTUU U3ITYUYAETCsl B MIPOCTPAHCTBO 3a 10 4acoOB C IJIOMIAAM MaXOTHOW 3eMJIH
I ra, umeromeit temneparypy 27°C? Cuutarh 104BY YEPHBIM TEJIOM.

7. (121) ®oton ¢ sueprueit 0,8*10 -13 Ik 6611 paccesH npu 3¢dexre Komnrona Ha cBoO01HOM
aneKkTpoHe Ha yrou 180° . OnpenennTs KUHETUYECKYO SHEPTUIO AIEKTPOHA OTAAYH.

8. (145) Ksants!l cBera ¢ sneprueit 7,8%10-19 J[x BbIpbIBarOT (HOTORIEKTPOHBI M3 METayla C
pabotoii Beixona 7,2 10-19 JIx. Haiftu makcuManbHBIA UMITYJIbC, MIEPEIaBaeMblil TIOBEPXHOCTU
MeTaJljia MpU BbUIETE 3JIEKTPOHA.

Bapuanm unousuodyanvrnozo 3adanus «Amommnasn puzuxay.
(171) Yemy paBen mo teopuu bopa opOutaibHbIE MOMEHT JIEKTPOHA, JBHXKYLIErocs mo 2 u
opbute aroma Bogopona? Uemy paBeH pajmycC 3TOH OpOWTHI, €CJIM WU3BECTEH OPOHUTAIHHBIN
MOMEHT 3JIeKTpOoHa?
(187) Pa3zHuna mexay TOJOBHBIMHU JUHUSIMU cepuid Jlalimana m banmbmepa B jjiMHax BOJH B
CIEKTpe aTOMapHOro Bojopoja paBHa 534,7 uM. OnpenenuTs MO 3TUM JAHHBIM MOCTOSHHYIO
[Imanka.
3. (196) Omnpenenuth (B JIMHAX BOJH) CHEKTPAJbHbIC TUANA30HbBI, MPUHAMIEKAIINE CEPUSIM
Jlatimana u baneMmepa.
4. (224) Omnpenenuth JHHY BOJNHBI Ko - JHHUM XapaKTEPUCTHYECKOTO PEHTTEHOBCKOTO
CIEKTpa, MOJIy4aeMoOro, a PEHTICHOBCKOW TpyOke ¢ MonubOaeHoBbIM (40Mo) aHTHKAaTOHOM.
MO3KHO JI1 IOJTYYUTh 3TY JIMHUIO CIIEKTPa, [10/1aB Ha PEHTI€HOBCKYIO TPYOKY HanpspKeHUe
4*103 B?
5. (241) Yem otnuyaeTcst 1O CTPOCHHIO SJIPO JIETKOT'O M30TOIA TeUsl OT spa CBEPXTSHKEIIOrO
BoZlopoAa (TpuTus)?
6. (254) Haiitu mocTosiHHYI0 pacnaja pajus, e ero nepuoj noaypacrnama T=1550merT.
7. (273) Ipu pacnane nzotona ¢ocdopa 15P32 u3 saapa ero aroma BbIOPACHIBACTCS JIEKTPOH U
HerTpuHO. Hammcarp smepHyto peakinuio pacrnanga uzotomna Gocdopa u onpenenuts yucia AN1
u AN2 aTtoMoB, pacnajaromuxcs 3a NpoMeXyTku BpemeHu Atl= 10 agueit u A2 = 1 c.
ITepBonavanbHOE uKcio aroMmoB No = 1,9-1019
8. (289) CkoybKO 3HEpPruu BbIAEISIETCS MPU 00pa30BaHUN OJHOTO TpaMMa r'efiusl U3 MPOTOHOB U
HEUTPOHOB?

B nonmHoM o0beMe WHOUBUAyalbHBIE 33JaHUS TPEACTABICHBI B METOAMYECKON
JauTepaType:
1. dusnueckue OCHOBBI MEXaHHWKHU. MojekyispHas ¢uszuka. VHIWBUIYyanbHBIC 3aaHUS IS
CTYJIEHTOB TEXHOJIOTMYECKOTO (pakyiapTeTa U (haKyJpTeTa MEXaHM3AIMH CEJIbCKOI0 XO34KCTBa.
Bosorma-Moisounoe, 2005 r.
2. DNeKTpU4YecTBO M MarHetusMm. MHOuBUIyanpHbIE 3a/aHus MO (PU3UKE VIS HWHKEHEPHBIX
¢axynbTeroB. Bonoraa - Monounoe, 2011 r.
3. Ontuka. ®usuka aToma, siipa U JIEMEHTAPHBIX YaCTHUIl [ DJIEKTPOHHBIN pecypc]| : cOOpHHK
3aJaHui U1 MHIUBHIyalbHON paboThl MO (QU3MKE U CTYACHTOB OYHOW M 3a04HOM (HOPMBI
00ydeHwus 1o HarmpasaeHuto moarotoBku 35.03.06 Arpoumkenepusi; 15.03.02 Texnonoruvyeckue
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mammHbl 1 o6opynoBanue; 27.03.01 Cramnmaprmzamus u metposorus; 35.03.02 Texuomorus
JIECO3aroTOBUTEINILHBIX U JIepeBOOOpadaThiBaromux mpou3BoacTs / coct.: H. B. Kucenesa, E. B.
CnaBopocosa, JI. A. KypenkoBa

7.3 Bonipoce! AJisi IPOMEKYTOYHOM ATTECTALNH

SN

10.

11.

12.

13.

14.

15.
16.

17.
18.

19.

Bomnpocsl k 3auety : Mexannka u MoJekyJasipHas ¢usuka (1 cemecTp)

KunemaTuka BpamarenbHOrO JBWXXEHHUS. YTJIOBOM IIyTh, YIJIOBas CKOPOCTb, YIJIOBOE
yckopenue. [lepuoa. CBs3p Mexay JIMHEUHBIM U YTJIOBBIMU BeIMUMHAMU. DOPMYIIBI yTH U
CKOPOCTH TPU PABHOTIEPEMEHHOM JIBHIKEHUH TOYKHU MO OKPYKHOCTH.

OCHOBHbBIE 3aKOHBl JMHAMHMKU. VIMIyJabC CHIIBL, HUMIIYJbC Te€Ja. 3aKOH COXpaHEHUs
MMITYJIbCA.

Cunel B ipupojie. Cuna tsokectu. Bec tena.Cuna tpenus. Cunbl ynpyroctu. Jedopmanms
tena. 3akoH ['yka. Cuiibl, AeicTByIOLIME TIPY BpalllaTeIbHOM JABUKEHUU.

PaGora, mommHuocTh, sHepruss  Eaununbsl usmepenus. Kunetudeckass M HOTEHUMATbHAS
SHEpPruu. 3aKOH COXPaHEHUS SHEPTUH.

Vnap wapos. Yupyruii 1 Heynpyrui yaapsl.

JuHnaMuka BpamaTreabHOro JBUKEHHUS.

Kunematuka rapmonudeckoro kosneOanusi. CwelleHue, CKOPOCTb, YCKOpPEHHE MpH
K0JIeOAaTeTbHOM JBIKEHUH. J[MHAMUKa KOIe0aTeIbHOTO IBUKECHUS. Y paBHEHUE CBOOOIHBIX
KoJieOaHui.

Konebanus mareMaTudeckoro ©  (PU3UYECKOrO0 MASTHHKA.DHEPTHUS TapMOHHUYECKUX
KoJie0aHui.

3aryxaomue koneOanus. JuddepeHnuanbHoe ypaBHEHHE 3aTyXalONUMX —KOJICOAHMM.
Koadduiment 3aryxanusa. AmMminutyaa, Yactora U nepuo, JorapuhMuIecKuil JeKpeMeHT
3aTyXaHUs.

Boinyxnennsle  konebaHus. YpaBHEHHE  BBIHYXKACHHBIX  KoNeOaHW. AMILTUTYIa
BBIHYKJCHHBIX KOJIeOaHUH, €€ 3aBUCIMOCTh OT YacTOThI BEIHYKIAIOIIEH CHitbl. Pe3oHaHc.
3aKkoHBl HJI€ATBHOIO Ta3a. YpaBHEHHE COCTOSHHUS UAEaJbHOro rasa (ypaBHEHHE
MengeneeBa-  Kianeiipona).OCHOBHOE  ypaBHEHHUE  KMHETHYECKOH  TEOpUU  ra30B.
AOCONIOTHBIN HYJIb TEMIIEPATYPHI.

CpenHsis KUHETHYECKash SHEPrusi MOCTYIMATENbHOIO JBMXKEHHS MOJeKya raza. Ckopoctu
MOJIEKYJI Ta3a. 3aKOH pacipeieleHus MOJIEKYJI 0 CKOPOCTAM (pacmpeernenue Makcsena).
I'a3 B mone tsoxectu. bapomerpuyeckas popmyia.

3aKOH M3MEHEHHS] KOHIIEHTpPAlUH MOJIEKYJ C BBICOTOW. 3aBUCHUMOCTb pacIpeeieHUs
MOJIEKYJI 10 BBICOTE OT MaccChl MOJIEKYJ U TeMreparypsl ra3a. Pacnipeaenenue bonblmana.
CronkHoBeHue Moiieky. CpeaHsis AjuHa cBOOOIHOTO npolera MoieKyJl. 3aBUCUMOCTh €€ OT
JIABJICHUA U TeMIiepaTypbl. Bakyym.

YpaBHEeHHUs IepeHoca B razax.

[TepBoe Hawamo tepmoguHamMuku. CTeneHH CBOOOIBI MOJIEKYJ raza. BHYTpeHHSsT dHEprus
uaeanbHOro raza. Pabora, coBepiiaemasi Ta3oM IpH €ro paciupeHur. OU3NIeCcKHil CMBICI
YHUBEPCAJIbHOW Ta30BOMl NOCTOSHHOW. TeIIoéMKOCTh HAEAIBHOIO Ta3a. 3aBUCUMOCTD
TEIJIOEMKOCTH OT TEMIIEPATYPBI.

Kpyrossie npoueccel. KIIJ] nukna. Hukn Kapho.

OOpatumble 1 HeoOpaTHMble HpoUecChl. TepMoauHaMUuYecKass BEPOSTHOCTb COCTOSIHMS
cucteMbl. OHTponus. Bropoe Hauano TepMOauHAMUKUM M €ro CTaTUCTHYECKUN CMBICI.
W3meHeHue S3HTpONMU IPU U30IPOLECCaX.

Peanbuble rassl. MexMONIEKyJIIpHOE B3auMOJCHCTBUE. YpaBHeHUE Ban — nep Baansca.
N3otepMel peanpHOro raza. Kputuueckoe COCTOSIHUE BEILIECTBA.
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20.

21.
22.

11.

12.

13.

14.

CpoiictBa xuakocted. IloBepxHocTHOe  HaTsDKeHHE KuakocTd. JlaBineHue 1mon
VCKPUBJICHHON IOBEPXHOCTBIO >KMIKOCTH. fIBJIEHHME KanmwuIIpHOCTU. BpicoTa noaHsTHA
JKUJKOCTH 110 KaWLUIApY.

HcnapeHne xXUAKOCTH. Y IeNbHAs TEIUIOTa UCIIAPEHUs. 3aBUCUMOCTD €€ OT TEMIIEPATypHI.
TennoBsle 1 MEXaHUYECKHE CBOKMCTBA TBEP/BIX TEI.

Bomnpochl K 3a49eTy : DJeKTPHUYECTBO M MarHeTH3M (2 cemecTp)

B3aumopeiictBue anekTpuueckux 3apsanoB. 3akoH Kynmona. OnekTpocraTmyeckoe Moje.
HamnpskeHHOCTh  TMOJIST TOYEYHOTO 3apsiia, U CHCTEMbl TOYECYHBIX 3apsa0B. EAMHUIEI
W3MEPEHUSI HAPSKEHHOCTH.

[Torox BekTOpa HamNpsHKEHHOCTH dJEKTpocTaTHdeckoro mois. Teopema [aycca u eé
MPUMEHEHHUE K PACUYETy NEKTPUUECKUX TOJIEH.

PabGorta snexTpocraruueckoro moJisg MO MepeMenieHuto 3apsaa.lloTeHimanbHas sHEPrus
3apsiia B ayeKTpoctatudeckoM rmose. lloreHuman. EauHuUIel U3MepeHust MOTEHLUana.
[lorenuman monst ToueyHoro 3apsima. PabGora 1o  mepeMemieHuro  3apsiia B
3JIEKTPOCTATHUECKOM IIOJIE.

[Monsipu3zanvs HEMOMSAPHBIX U TMOJSPHBIX JUAJIEKTPUKOB B JJIEKTpUUECKOM Iose. Bekrop
NOJISIpU3alu. DJIEKTPUUYECKOE MOJEe B AMAJIEKTpUKe. JM3IeKTpuyeckass MPOHUIIAEMOCTb.
Hamnpsi>keHHOCTh ¥ TOTEHITMAI 3JIEKTPOCTATHYECKOTO MOJISl B TUAJICKTPUKE.

DIEKTPOEMKOCTh HPOBOIHUKOB. EIMHUIIEI H3MepeHus dIeKTPOeMKOCTH. EMKOCTb MIocKoro
KOHJIEHCATOpa.DHEPTUs 3apsHKEHHOTO MPOBOJIHMKA M KOHJEeHcaropa. [lmoTHocTs sHepruun
3JIEKTPOCTATHYECKOrO MOJIs. DJIEKTPUUYECKOE T0JI€ KaK BUJl MAaTEPHUH.

ITOoCTOSIHHBIN 3JIEKTPUYECKUM TOK, €r0 XapaKTepUCTUKHU. Y CIIOBUS CYLIECTBOBAaHUS TOKA B
MIPOBOJIHUKE. DNeKTpoABMXKywas cwia. Hanpspkenwe. 3akon OMa nans yyacTka LeNd U
noiHo# nenu. 3akoH Oma B quddepennmansaoit popme. 3akon Jxoyins — Jlenma. Pabora u
MOIIIHOCTb 3JIEKTPUYECKOTO TOKA. ENMHUIIBI UX U3MEPEHUSI.

[locnenoBarenbHOE W MApaAIENBHOE COCIMHEHWE NPOBOJHUKOB. PacueTr pas3BeTBIEHHBIX
anekTpudeckux reneit. [Ipasmma Kupxroda.

MarnutHoe mnoje Toka. XapaKTepUCTUKUM MArHUTHOTO TMOJsl: MarHuTHasT HHAYKIUS |
HaIpPsKEHHOCTh ToJsl. M300pakeHre MarHUTHOTO TIOJIS C TMOMOINBIO JIMHUWA MarHUTHOU
MHAYKIUU. [I0TOK MAarHUTHOM MHIYKIIUU.

3akon buo-Casapa — Jlaruaca. Ero npuMeHeHue K pac4eTy MarHUTHBIX MOJICH.

Cuna, pneidcTByloliass Ha MPOBOJHUK C TOKOM B MarHUTHOM nose (cwia Awmmepa).
B3anmoneiicTBre mnapauiesibHbIX TOKOB. Cuia, JAEHCTBYIOIIash Ha 3apsil, JABIXKYILIUWUCS B
marautHoe nosie (cuna Jlopenna). Paguyc u mepuoa oOpamieHus 3apsyKEeHHOW YacTHUIIBI B
MarHuTHOM mojie. PaboTa 1o nepeMenieHnio mpoBOJHHKA ¢ TOKOM B MarHUTHOM TIOJIC.
MaruuTHble CcBOMCTBa BewiecTtBa J(MamarHuTHble BellecTBa. llapamMarHuTHBIE BELIECTBA.
®eppomarnetuku. HamarnnuvBaHue jxene3a B MarHuTHoM mnoiie. I'mcrepesuc. Ilpuponma
deppomarueTusma.

OnekTpomMariutHas wuHAyKuus. IlpaBuno JleHma g onpeneneHus — HamnpaBiIeHUA
MHAYKUMOHHOTO Toka. Bemnuuna JOJIC wunaykuuu. Mexanusm Bo3HukHOBeHus JJIC
WHJYKIIMY B MPOBOJIHUKE JABUKYIIUMCS B MArHUTHOM II0JIE€ U B HEMOABUKHOM MPOBOSIIEM
KOHTYDE.

SBnenne camounaykuuu. DJC camomuaykuuu. MHIYKTHBHOCTH KOHTYpa M COJIEHOHUJA.
Eannuna uHAYKTUBHOCTH — ['eHpu. DHEprusi MarHuTHOTO MOJiA. DKCTPATOKU 3aMbIKaHUS U
pa3mbikanus. Bzanmuas uanyknus. Toku @yko. Tparchopmarop.

Pabora BeIXOna 3nekTpoHa M3 Merayuia. TepmoanekrpoaHas smuccus. [IpuHuun paGoTsl,
XapaKTEPUCTUKU W TPUMEHEHHUE DJIEKTPOHHBIX JaMIil. BTopuyHasi 3JEKTpPOHHAS 3MUCCHS.
DOTO3NEKTPOHHBIE YMHOXKUTEIH.
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15.

16.

17.

18.

19.

20.

10.

KonTtaktr aByX  pasHOpOIHBIX MeTauioB. KOHTakTHass  pa3HOCTh  MOTEHIIMAJIOB.
TepmoanekTpoaBmkyInas cuia. TepMmornapa, e€ rpaayupoBKa U IPUMEHEHUE.

[lonatne © KBAaHTOBOW TEOPHUHM MPOBOJUMOCTH. DIEKTPOMPOBOJHOCTH METAIIOB,
HOJTYTIPOBOIHUKOB U JMAJICKTPUKOB C TOYKH 3PEHUS 30HHOU TEOPHUHU.

CoOcTBeHHAs ¥ TPUMECHAsi IPOBOIUMOCTH MOIYIIPOBOJAHUKOB. OOpa3oBaHue 3aMUPArOIIETO
CJIOSI B MECTE€ KOHTaKTa JBYX IIOJYIPOBOJHUKOB PAa3IMYHOTO THIIA TMPOBOAMMOCTH.
[TomynpoOBOAHUKOBBIA TMOJ, €r0 XapaKTEPUCTHKH M WCIOJIB30BaHUE IS BBIIPSIMIICHUS
NEPEMEHHOTO TOKa. TpaH3ucTop.

DJIIEKTPUYECKHI TOK B pacTBOpax 3JeKTpoiuToB. CreneHp auccorumanuu. 3akoH Oma s
pacTBOPOB  AJIEKTPONUTOB. OnekTpoiu3. 3akoHsl Dapanes. Omnpenenenue 3apsna
OJTHOBAJICHTHOTO MOHA.

[TonmydyeHue mMepeMEHHOTO TOKa M €ro XapakTepucTHKU. OMHUYECKOoe COIMpPOTUBICHHE,
KOHJICHCATOp M KaTyIIKa MHAYKTUBHOCTH B LEMH MIEPEMEHHOTO TOKA.

3akon Oma AJisl MOCJe0BaTeNbHON 1enu nepeMeHHoro Toka. CaBur a3 Mexay TOKOM U
HanpsDKeHUEM. SIBieHMe pe3oHaHca B IEMM TEPEMEHHOrO0 TOKa. MOITHOCTh B IIETH
NePEMEHHOTO ToKa. KO GHUIIMEHT MOIIIHOCTH, ITyTH €0 MOBBIIICHHUSI.

Bonpocsl k 3xk3ameny: OnTuka u atoMHas ¢pusuka (3 cemectp)

[Ipupona cBera, KOpIyCKyJisipHasi U BOJIHOBas TEOPUM CBETA. DBOJIOLUS B3IVISAJIOB Ha
INPUPOJY CBETA KAK MPUMEP AMATEKTHUYECKOro MyTH mo3HaHus. Lllkana 351eKTpOMarHuTHBIX
BOJIH. KBaHTOBas Teopust cBeTa.

OCHOBHBIE 3aKOHBI TEOMETPUUYECKON ONTUKU. OTpaxkeHue u npesnomieHue ceera. [IpunHuun
®epma. [TomHOE BHYTpeHHEE OTpakeHue. BosiHOBas onTuka, CBETOBO/IBI.

Hutepdepenius cBera. YcloBusi BOSHUKHOBEHHS HHTepdepeHunu. CrocoObl MOTydeHHs
UHTEpPEepeHIIMM CBeTa. YCIOBHSA MaKCHMyMa M MHHAMYyMa TpH HWHTEPPEpPEHIIHH.
WuTtepdepenius napauienbHbIX Jy4deil CBeTa, OTPAKEHHBIX OT MPO3PAuYHONl IUIGHKH C
napaensHeiMu TpansMu. Konbiia Hetotona. [Ipumenenue nntepdepeHum cera.
Hudpakuus ceta. YcnoBus HaOmoneHus audpakuuu cBera. Judpakmus oT Kpyrioro
OTBEPCTUS M OT OJHOM Imenu (YCloBUS MakcUMyMma M MuHHUMyMa). Judpaxmus cBera ot
ITU(PaKIMOHHOW  pEIIeTKH. YCJIOBHS ~ MakCUMyMa W MHUHMMyMa. [IpuMeHeHwue
TU(PpaKkIMOHHON pemeTky. Pazpematomas cnocoOHOCTh ONTHYECKUX TPUOOPOB.

[Tonydyenue peHTreHoBCKkHX Jydei. Ilpupoma TOPMO3HOTO PEHTTE€HOBCKOTO H3ITy4YECHUS.
Cnexktp peHTreHoBckux Jydedd. llorymomieHne peHTTEHOBCKHUX JIyde€ld  BELECTBOM.
KopoTKkoBOJIHOBasI rpaHUIIa TOPMO3HOI'O PEHTIE€HOBCKOTO U3JTy4YEHHUS.

[longpuzauus ceera. Bunel nosgpusaumu. 3akoH Mamtoca. [lonsipusanus cBera mnpu
OTpaXEHUHU W TIpesriomyieHuu. 3akoH bproctepa. [[BoliHOE JyuenpeaomieHue B KpUcTauiax.
[Tongpu3yrolue npu3Msbl, MOISIPOUIBI, UX IPUMEHEHUE. BpalieHue niaockocTy Noaspu3auu
cBera. ONTUYECKH aKTUBHBIE BELIECTBA, aCUMMETPUs MOJIeKyJl. CaxapuMeTpsl.

Hucnepcusi cBeta. CriocoObl HaOMIOAEHUS AUCHEPCUU cBeTa. Teopust AMCIIEPCUU CBETA.
Hopmanbhnas u anomanbHasg nucnepcusi. [lornomenue cera. 3akoH byrepa. dusnueckuii
cMmbIcn  koddduimenta noriomenus. Crnekrpsl norjouienus. Paccesnue ceera. @opmyna
Panes. Paccessnue cBeta B atmocdepe.

TennoBoe uznydyenue. CriekTpaiabHas U UHTETpajibHas JIyuyeUCIyCKaTeIbHasi CIOCOOHOCTH U
norjouiaTeabHas CIocOOHOCTh Teja. AOCONIOTHO 4YepHOE Teslo. 3aKOHbl TEIIOBOrO
u3nydeHus. «YnpTpaduosueronas karactpoda». KBantosas runoresa u popmyia Ilnanka.
®dotosnektpudeckuid d¢pdekt. 3akoHbl GoTodPdekTa, MX OOBICHEHHE Ha OCHOBAHUU
KBaHTOBOMl Teopuum cBeTa. YpaBHeHME OWHmTEWHA. llpakTHueckoe mnpuMeHEHME
dotorddexra.

@DOTOHBI, UX JHEPrus, Macca U UMIyJbC. /[MaleKTUUECKOE €IMHCTBO KOPITYCKYJSPHBIX U
BOJIHOBBIX CBOWCTB 3JICKTPOMarHUTHOIO W3JIy4eHUs.BOIHOBBIE CBOMCTBA BEIIECTBA,
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rumnoTe3a ne — bpoinsa. DkcrnepuMeHTanbHOe 000CHOBAaHHE KOPITYCKYJISIPHO — BOJIHOBOTO
nyanu3ma (OIBIT 1Mo AU(PaKLIUU YIEKTPOHOB U IPYTUX YACTHII).

11. Ctpoenue aroma. Mozaens Tomcona. OmbiT Pezepdopaa mo paccesHuto o — yacTuil. SgaepHas
Monenb atroma Pesepdopna, e€ tpymnoctu. Iloctymatel bopa, X skcrnepuMeHTalbHOE
000CHOBaHUE.

12. bopoBckasi Teopusi aTomMa BOAOPOAa W BOJOPOAONOJOOHBIX HOHOB, €€ HENOCTaTKH U
noctouHcTBa. OOBSCHEHHE 3aKOHOMEPHOCTEH B CIEKTpax M3JIy4YECHUS AaTOMapHOTO
BOJIOPOJA.

13. XapakrepucTuueckue peHTreHOBCKHE yuyd. McrouHuku ux wusnydeHus. CrekTpanbHbIN
coctaB. 3akoH Mo3u. PeHTreHoCneKTpanbHbIi aHATH3.

14. CnonranHoe wu3nydeHue. HWHayuupoBaHHoe wu3inydeHue. LIHBepcHas 3aceleHHOCTh
SHEPreTUUecKUX ypoBHEW. KBaHTOBBIE reHEepaTopbl, UX YCTPOMCTBO, MPUHIMNI PabOTHI U
UCIIOJIb30BaHUE, IEPCIEKTUBbI IPUMEHEHUS.

15. CocTaB 1 XapakTepUCTUKH aTOMHOTO sifipa. M3otomnsl. JlepexkT mMacchl, sHEpTUs CBS3U SApa.
[TyTn BBICBOOOXKICHHS SICPHON SHEPTUH.

16. PannoakTuBHOCTh. 3aKOH paJAMOaKTUBHOTO pacnafa. Ilocrosnuas pacnaga. [lepuon
nojypacnaga. AKTUBHOCTH Ipemnapata. Epununbsl axktuBHOocTH. CocTaB U CBOWCTBa
PaZOaKTUBHOTO U3ITyYCHHUS.

17. Sinepuvie peakiuu. Jlenenue sigep ypana. llemnas peakums. SaepHble  peakToOpBI.
TepMmosiiepHble peakuu. YIpaBlseMblil TEPMOSIEPHBIN CUHTE3, pa3padoTKa METOJIOB €ro
OCYUIECTBJICHUS.

18. Onemenrapuble uyacTuibl. WX kigaccuuKamuss MO OCHOBHBIM CBOMCTBaM. MeTobl
HaOmoJeHus U perucrpauuu yactull. Kocmuueckue imyun. YacTuipl M aHTUYACTHULIBIL.
KBapkoBas  cTpykTrypa  uactun.  Pa3Butnme — QuU3MKM ~ SIEMEHTApHBIX  YaCTHII,
€CTECTBEHHOHAYUYHOE JI0Ka3aTeIbCTBO IPABUIIBHOCTH UJIEU O HEMCUEPIIAEMOCTH MaTEpUH.

8 VYuyeOHo-MeTOonMuYeckoe 1 HH(OPMANMOHHOE O0ecneyeHHe TUCIUILIUHBI (MO1YJIA)

a) OCHOBHasI JINTepaTypa
l. JNemunuenko, Bragumup UBanoBuu. ®usuka [DnekTpoHHBIH pecype] : yueOnuk / B.
U. lemuguenxo, U. B. JlemunyexHo. - 6-e u3l., nepepad. u aorm. - DnektpoH.naH. - M. : Uudpa-
M, 2021. - 581 c. - (Beicuiee oOpa3oBanue - bakamaBpuar). -  BHemHss ccblika:
http://znanium.com/go.php?1d=927200
2. HukepoB, Bukrop AJiexkceeBud. Pusuka g By30B: MexaHWKa W MOJEKYJIApHAs
¢u3uka [DnekrpoHHsblil pecype] : yueoHuk / B. A. Hukepos. - DnexkTpoH. nad. - M. : Jlamkos u
K, 2020. - 136 c. - Buemmnsist ccbuika: http://znanium.com/go.php?id=415061
3. Craponyouesa, I'. II. Kypc nexuuit no ¢usuke. MexaHMKa, MOJIEKYyJIspHas
¢du3nKa, TEPMOJUHAMHKA. DJICKTPUUYSCTBO W MarHeTw3M [DIIEKTPOHHBIN pecypc| : y4yeOHOe
nocobue g CTYJSHTOB arpapHbIX By30B, oOOydaromuxcs mo Hampasienusm: 35.03.06 -
Arpoumkenepus u 23.03.03 - DOkcrutyarauus TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIUH |
komiuiekcoB / I'. II. CrapomyOueBa, A. A. Xamenko. - OnektpoH.naH. - CTaBpomnoib
CraBpomnonbCKuil rocyJapcTBEHHBIN arpapHblil yHuBepcureT, 2019. - 168 ¢. - BHemHss ceplka:
http://znanium.com/go.php?1d=976263
4. Kann, Koncrantun BopucoBuu. Kypc oOmieir ¢usukm [DiekTpoHHBIH pecypc] :
yuebHoe nocodbue / K. b. Kann. - Dnekrpon.nan. - M. : KYPC : Uudpa-M, 2020. - 360 c. -
Buewnsis cepiika: http://znanium.com/go.php?1d=956758

0) AONMOJIHUTE/IbHAA JIUTEepaTypa
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1. Tpo¢pumosa, Taucusa UBanoBHa. ®usrka : ydeOHUK : AJIs CTY/. BY30B 10 TEXHUY.
Hanpasil. noarot. / T. Y. TpodumoBaa. - 2-e u3n., nepepad. u goi. - M. : Akagemus, 2013. - 344,
[2] c. - (Beicmiee npodeccuonansHoe obpa3zoBanue.) (bakamaspuar)

2. CagseaseB, Urops Baagumuposuu. Kypc o6meit puzuku / Y. B. CaBenbes. - (YueOHUKH
st By3oB) (CrnenmanbHas utepatypa). Tom 1 : Mexanuka. Monekynsipaas ¢pusuka. - , 3. 5-
e, crep. - CII6. [u ap.] : Jlans, 2006. - 432 c.

3. CaseaneB, Urops BaagumupoBuu. Kypc obmeit pusuku / U. B. Casenbes. - (Y4ueOHUKH
i By3oB) (CrneunanbHas nutepatypa). Tom 3 : KBanroBas ontuka. AToMHas gusnka. Pusuka
TBepAoro Tesna. Gu3uka aTOMHOTO sipa ¥ 3JIEMEHTApHBIX YacTull. - , M3x. 5-e, ctep. - CII0. [u
ap.] : Jlans, 2006. - 317, [1] c.

4. CageabeB, Urops BnagumupoBuu. Kypc obmeit pusuku / . B. CaBenbes. - (YueOHHKN
i By3oB) (CrneunanbHas iutepatypa).  Tom 2 : DIeKTpUYeCTBO U MarHeTu3M. BoJHBlI.
Ormruka. - , Uzn. 5-e, crep. - CIIO. [u ap.] : Jlans, 2006. - 496 c.

5. Caseabes, Urops Baagumuposud. COOpHUK BOIIPOCOB U 3aj1ay MO 001el Gpusmke : yueod.
nocoOue Jyist CTy. By30B, 00y4. 1o Hampasi. S10000 "EcrecTBeHHbIE HAYKH U MaTeMaTUKa",
540000 "TIenaroruueckue Hayku'", 550000 "Texnuueckue Hayku" / . B. CaBenwes . - U3n. 3-e,
ctep. - CII0. : Jlanp, 2005. - 288 c. - (Kiaccuueckue 3a1auHUKU ¥ IPAKTUKYMBbI) (Y4eOHUKHU AJ1s
By30B. CrieniuanbHast JuTeparypa))

6. Tpodpumona, Taucus UBanoBHa. COOpHUK 3a/1a4 110 Kypcy GU3MKH C PEIICHUSIMU : y4eO.
noco0. st ctya. By3oB / T. U. Tpodumosa, 3. I'. [TaBnosa. - U3na. 7-e, crepeotur. - M. :
Bricmas mkoma, 2006. - 589, [3] c.

7. Tpodumona, Taucus UBanoBHa. Kypc pusuku : yued. moc. A HHXEHEPHO-TEXHUY.
crer. By3oB / T. . Tpopumoga. - 10-e uzn., crep. - M. : Akagemus, 2005. - 557, [2] c. -
(Bricuiee npodeccronanbHoe 00pa3oBaHue)

8. BoabkenuTeiid, Bajentnna CepreesHa. COOpHHK 3a/1a4 10 001IeMy Kypcy (GU3UKH : JUIS
CTy.. TexHuueckux By30B / B. C. Bonpkenireiit . - 3-u3f., ucnpanil. u jgor. - CII6. : Kuukubiii
mup, 2003. - 328 c. - (Cnenuanucr)

9. YeptoB, Ajexcanap I'eoprueBud. 3agauauk o gusuke : [y4ued. moc. mas BTy30B] / A. T,
UYepTtos, A. A. Bopobbes. - U3n. 8-e, mepepad. u pom. - M. : @usmatnut, 2009. - 640 c.

10. bonnapes, bopuc BaagumupoBuu. Kypc obmieit pusukn : yaeOHHK 119 OaKaJiaBpOB :
JUISL CTYA. BBICII. TEXHUY. yueO. 3aBeieHuil : [yriryonennsiii kype : B 3 ku.] / b. B. bonnapes, H.
I1. Kanamnukos, I'. I'. Coupun. - M. : FOpaiit. - ISBN 978-5-9916-2321-6 Knu. 3 :
Tepmoaunamuka. Ctaructuueckas ¢pusuka. CtpoeHue BemecTsa. - 2-¢ u3a. - M. : FOpaiir, 2013.
-351,[3]c.

11. Bonaapes, bopuc Baagumuposuu. Kypc o6muieit pusuku : yueOHUK 111 6akanaBpoB : IS
CTYJI. BBICII. TEXHWY. yuel. 3aBe/ieHuH : [yriyOneHusiii kype : B 3 kH.] / b. B. bonnapes, H. I1.
Kanamnukos, I'. I'. Cnupun. - M. : FOpaiit. - ISBN 978-5-9916-2321-6. K. 2 :
OnektpomarneTusM. Onruka. KBantosas ¢pusuka. - 2-e u3z. - M. : FOpaiit, 2013. - 351, [3] c.
12. Bonpapes, bopuc Baagumuposuy. Kypc obmeit ¢pusuku : yaeOHUK 1 6aKalaBpoB :
JUTSL CTY/I. BBICIIL. TEXHHUY. y4eO. 3aBeieHui : [yriryonennsiid kypce : B 3 kH.] / b. B. bonaapes, H.
[1. Kanamnukos, I'. I'. Criupus. - M. : FOpaiit. - ISBN 978-5-9916-2321-6. Kn. 1 : MexaHuka. -
2-e m3a. - M. : FOpaiit, 2013. - 351, [3]

B) MeTOAUYecKHe Pa3padoTKM:
1. DJIeKTPUYECTBO MU MATHETH3M : Y4eOHO-METO/A. MOcoOHe K JIabopaTOpHBIM paboTaM IO
dbusnke AN CTyACHTOB OYHOM W 3a04yHOW (opMm oOydenus mo HampaieHusMm: 35.03.03 -
Arpounxenepusi, 35.03.01 - Jlecnoe pneno, 35.03.02 - TexHoJOrusl JIeCO3arOTOBUT. U
nepeBornepepadbar. mpousBoAcTB, 15.03.02 - Texuon. mamuubel U obopynoBanue, 19.03.03 -
[IpoayKThl MUTaHUS KUBOTHOTO mpoucxoxaenus, 27.03.01 - CranmapTuzanus U METPOIOTHs /
H. B. Kucenesa, E. B. CnaBopocoBa ; M-Bo cenbckoro xo3-sa Poc. ®enepauun, Bonoroackas
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I'MXA, Texno:n. dak., Kad. rexnon. obopyxa. - Bonoraa ; Monounoe : BTMXA, 2019. - 95 c. -
bubnuorp.: c. 94

2. OnTtuka. ®U3MKa aToMa, S7pa U JIEMEHTAPHBIX YacTUI] [ DIEKTPOHHBINA pecypc] : cOOpHUK
3aJaHui A1 MHIUBHUIyaJbHOM paboThl MO (QU3MKE Ul CTYACHTOB OYHOW U 3a04HOHM (HOpMBI
o0Oy4deHus 1o HanpasieHuto noarotoBku 35.03.06 Arpounxenepust; 15.03.02 TexHonoruueckue
MmamuHbel 1 obopynosanue; 27.03.01 Cranmapruszauus u metposorus; 35.03.02 Texunonorus
JIECO3arOTOBUTENBHBIX U JIepeBO0OpadaThiBatOmnX mponsBocTB / coct.: H. B. Kucenesa, E. B.
Cnasopocosa, JI. A. KypeHkoBa. - DiIeKTpoH. AaH. - Bosmorga ; Monounoe : BIMXA, 2018. - 39
c. - Cucrem. TpeGoBaHus: Adobe Reader Bremasist CCBIJIKA!
https://molochnoe.ru/ebs/notes/2023/download

3. DJIeKTpHUYecTBO M MarHeTU3M [DJIEKTPOHHBIN pecypc| : TECTOBbIE 3a/laHusl 110 JUCIUILINHE
«Dusukay / Mun-Bo cen. xo3-sa PO, Bonoronckas [MXA, Kad. xum. u ¢usuku ; [coct. I'. B.
I'ycakoBa]. - OnektpoH. naH. - Bonorga ; Monounoe : BI'MXA, 2015. - 53 c. - Cucrem.
TpedoBanusi: Adobe Reader Buemnss cepuka: https://molochnoe.ru/ebs/notes/970/download

4. ®usuka [DNeKTPOHHBIN pecypc] : yaeOHO-MeToIud. TocoOue : i1 6aKaiaBpoB 3a04. GOPMBI
o0yd. mo Hampasi. noaroT. 35.03.06 "Arpoumxkenepus", npodunu "TexHud. cucteMbl B
arpoousnece”, "Texanu. cepsuc B AIIK" / M-Bo cenbckoro xo3-Ba Poc. @eneparnun, ®I'BOY
BIIO "Bonoroackas roc. Moino4Hoxo3. akaa. uM. H. B. Bepemaruna", Kad. Boicii. mar. u ¢us. ;
[cocT. I'. B. I'ycakoBa u ap.]. - Dnekrpon. naH. (814 Kb). - Bonorga ; Monounoe : BIMXA,
2014. - 97 c. - Cucrem. TpedoBanusi: Adobe Reader. - DnexTpoH. Bepcus ned. myOauKanuy . -
Pexum moctyna: http://molochnoe.ru/bookdl/?id=378. - bubnuorp.: c. 14 Bremmnsst ccpuika:
https://molochnoe.ru/ebs/notes/378

5. Mexanuka. MousiekyJasipuasi pusuka : yueOHO-MeTOA. TocoOue K MPAKTUKyMy IO (HU3UKE
Uit OakanmaBpoB 1o Hamp. moarotoBku: 221700 "Cranmaptuzamus u merponorus” ... 110800
"Arpoumxkenepus” / [['. B. I'ycakoBa u np.] ; MCX P®, ®I'bOY BIIO BI'MXA, Kad. Bbicm.
MaTemMaTHku U ¢usuku. - Bomoraa ; Momnounoe : UL BITMXA, 2011. - 89 c. - bubnuorp. B
KoHiie j1a0. PaGor

6. Mexanuka. MoJiekyasipHas ¢u3uka [DJIeKTpOHHBIN pecypc] : ydeOHO-MeToa. ocodue K
NpakTUKyMy 10 ¢u3uke ans OakanaBpoB 1o Hamp. moAarotoBku: 221700 "Crannmaptuzanus u
metposorus” ... 110800 "Arpounxenepus” / [I'. B. I'ycakoBa u ap.] ; MCX P®, ®I'bBOY BIIO
BI'MXA, Kag. Bbicil. MaTeMaTHKU U (pU3MKH. - DIEKTpOoH. IaH. - Bomoraa ; Monounoe : MUI{
BI'MXA, 2011. - 89, [1] c. - Cucrem. TpedoBanusi: Adobe Reader. - DnexkTpoH. Bepcus med.
nyOnukanuy . - Pexxum goctyna: http://molochnoe.ru/bookdl/?1d=186. - bubauorp. B koH1e s1ab.
pabot Buemnss cebuika: https://molochnoe.ru/ebs/notes/186

7. ®du3mnka : yueOHO-MeToaud. nmocodue : ans OakanaBpoB 3a04. (opMbl 00yd. MO HANpasil.
noaroT. 35.03.06 "Arpounxenepus”, npodwim "Texnud. cuctemsl B arpoousnece”, "TexHud.
cepsuc B AIIK" / M-Bo cenbckoro xo3-Ba Poc. ®enepanuu, ®T'6OY BIIO "Bonoroackas roc.
MoOJI0OuHOX03. akaja. uM. H. B. Bepemaruna", Kad. Beicur. mat. u ¢us. ; [coct. I'. B. I'ycakoBa u
ap.]. - Bonorna ; Monounoe : BITMXA, 2014. - 96, [2] c. - bubmuorp.: c. 14

r) nepedyeHb MHGOPMALMOHHBIX TEXHOJOTHWid, HCIOJIb3yeMbIX NPH MPOBeJIEHUH
HAYYHO-HCCJIeJ0BATEJIbCKOH padoThl, BK/IKYasi NepedyeHb NPOrPaMMHOro odecredyeHust U
HH(OPMANIMOHHBIX CIIPABOYHBIX CHCTEM

JInleH3nOHHOEe MPOrpaMMHoOe odecreyeHue:

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. 0T€4eCTBEHHOE
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Astra Linux Special Edition PYCB 10015-01 Bepcumu 1.6.

1C:IIpeanpustue 8. Kondurypauus, 1C: Byxrantepus 8 (yueGHast Bepcus)
Project Expert 7 (Tutorial) for Windows

CIIC Koncynsrantllntoc

Kaspersky Endpoint Security mis 6uzneca CtanaapTHBIN

CBo0oHO pacnpocTpaHsieMoe JIMIeH3HOHHOEe IPOrPpaMMHOe odecreyeHue:
OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome

B T.4. OTeYeCTBEHHOE

Sunekc.bpaysep

HNudopMmannoHHbie CIPAaBOYHbIE CHCTEMBI

— EnmHoe OKHO JlocTyna K 00pa3oBaTesbHbIM pecypcaM — pekKuM J10CTyIa:
http://window.edu.ru/

— UIIC «Koncynprantllntocy — pexxum nocryna: http://www.consultant.ru/

— Wnrepdakc - LleHTp pacKpbITHs KOPIIOpaTUBHON HH(POPMAILIUH (CEpBEP PaCKPBITHS
uH(bOpMaIiN) — PeKUM JocTymna: https://www.e-disclosure.ru/

— Nudopmanmonno-npaBosoii mopran TAPAHT.RU — pexum nocrymna:
http://www.garant.ru/

— ABTOMAaTH3UPOBaHHAs CIIpaBOYHAs cucTeMa «CenbX03TeXHUKa» (Web-BepcHs) - pesKuM
noctyn: http://gtnexam.ru/

IIpodeccnonanbHbie 6a3bI JAHHBIX

— Hayunas snextponnas 6ubimoreka eLIBRARY.RU — pexxum noctyna: http://elibrary.ru

— Haykometpuueckas 6aza qaHHBIX Scopus: 0a3za TaHHBIX pedepaToB U UTHPOBAHUS —
pexum noctyna: https:// www.scopus.com/customer/profile/display.uri

— OdunmaneHpli caidT denepaibHON CITyKObI TOCYTapPCTBEHHOM CTATUCTUKU — PEKUM
noctyna: https://rosstat.gov.ru/ (OTKpBITBINA JOCTY)

— Poccuiickas Akanemus Hayk, OTKpBITBIN JOCTYN K HAyYHBIM JKypHAJIaM — PEXKUM
noctyna: http://www.ras.ru (OTKpBITBINA JOCTY)

— OdunmanbapIi calT MUHHCTEPCTBA CEIBCKOT0 X03sicTBa Poccuiickoit denepanuu —
pexxuM poctyna: http://mex.ru/ (OTKpBITBIN 10CTY)

JJIeKTPOHHBbIE OUOJIMOTEYHbIE CHCTEMbI:

- 9JIEKTPOHHBIN OnOMMoTeunslit katanor Web UPBUC — pexxum noctyma:
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=
STATIC&I21DBN=STATIC,

- OBC JIAHb — pexxum nocrtymna: https://e.lanbook.com/,

- OBC Znanium.com — pexum goctyna: https://new.znanium.com/,

- OBC FOPAUT — pexum nocryna: https://urait.ru/,

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

- JJIEKTpOHHAast OMOIMOTEKa U3/1aTeNILCKOTO LIeHTpa «Akanemus»: https://www.academia-
moscow.ru/elibrary/ (komnekmus CITO),

- ObC ®I'BOY BO Bonoroackas [MXA — pexum noctyna: https://molochnoe.ru/ebs/.
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9 MarepuaJbHO-TEXHMYECKOE O0ecneYeHne TUCHMILINHBI

VYueOHast ayautopust 1238 Kabuner (usmku. MexaHuka ¥ MOJEKyJsipHas (QHU3UKA, IS
MPOBEJCHUS MPAKTUYECKUX U JTa00PaTOPHBIX 3aHATUH.

OcCHaIIeHHOCTb:

VYuebHas Mebenb: cToibl — 8, CTyibs — 16, 1ocka yueOHas

OcHoBHOE 000pYyIOBaHWE W HATJSIIHBIE TocoOms: TpuOomerp, MasTHHK OOepOeka,
MaTeMaTHYeCKU U (PU3UYECKUI MasTHUKHU, MPY>XKUHHBI MasSTHUK, YCTaHOBKA ISl U3y4YEHUs
3aKOHOB YIIPYTOTO M HEYHpPYyroro yaapa Tejl, YCTAaHOBKa Ul M3YYEHHUS YNpYyrux Aedopmaruii,
yctanoBka Juist onpenenenuss CP/CV, Hacoc, ycTaHOBKa Ui OMPEICIICHUS BA3KOCTH KUAKOCTU
merogoM  CTOKca, BHCKO3UMETPHI, YCTaHOBKA Ui  ONpenesieHus  KodpQuuueHTa
MOBEPXHOCTHOTO HATSHKEHHs] METOJOM OTpbIBa KOJIbLIA, CEKYHJIOMEp, IITaHTeHUUPKYIIb,
MHUKPOMETP, TUHEHKH, TEPMOMETPBHI.

Ka6uner Ne 100 — 24,2 w’.

VYuebnas aynuropust 1225 mist nmpoBeaeHUs: 3aHATHI JIGKITAOHHOTO U CEMHHAPCKOTO THUIIA
(mpakTUYEeCKUE 3aHATHUS); TPYNIOBBIX U WHAMBHUIYAIbHBIX KOHCYJbTAIMN; TEKYIIEr0 KOHTPOJISI
Y IIPOMEKYTOYHOM aTTECTALUU.

OcCHAaIIEHHOCTb:

Yuebnas meOenb: ctoibl — 40, ctynbs — 70, qocka yaeOHasi, kadeapa.

OcHoBHOe 000pyAOBaHUE: SKpaH AJs MpoekTopa | MmT., MpoeKTop - 1 mT., KOMIBIOTEP B
KOMIUIEKTE - 1 1IT.

KaGuner Ne 38 — 77,7 M.

VYueOHast ayauropus 1322 JlaGoparopust oOmieit Gu3uku, Ui MPOBEICHHS JTa00OPATOPHBIX
3aHATUH.

OcCHaIeHHOCTb:

VYuebHasg MeOenb: CTOJdbI J1abopaTtopHble — 9, cTynbst — 28, gocka yuyeOHas, mkad Juis
XpaHeHusl yueOHOro MaTepuana — 4 mr.

OcHOBHOE 000py/IOBaHHE€ W HAIJISAHBIC T1OCOOMs: TpUOOMETpP, TPYXUHHBIA H
MaTeMaTHYECKUH MAasTHUKH, YCTAHOBKA I ompeseneHuss Kodp@HuuueHTa MOBEPXHOCTHOTO
HATSDKEHUST JKUJKOCTH, YCTaHOBKA JUid ompeneieHus Bsizkocth Meroaom Crokca u
BUCKO3UMETpa, ycraHoBka ais ompenenenuss Cp\Cv, Hacoc, yCTaHOBKa Ui ONpeAETICHUS
YIEIBHOIO COINPOTUBIICHUS TPOBOAHUK, Tepmorapa, Mukpoammepmerp TIIT-105, marazun
COIIPOTHUBIICHUH, JEKTPOIUTUTKA, YCTAHOBKA JJISi MCCIIEOBAHUS 3aBHCUMOCTU CONPOTUBIICHUS
METAJJIOB W TOJIYIIPOBOJHUKOB OT TEMIEPATypbl, JJIEKTPOIUIMTKA, MyJabTumeTp BP-11,
YCTAHOBKA JJISl M3YYEHUs 3aKOHOB ITOCTOSTHHOTO TOKa, MOJIAPUMETP C KIOBETaMH Pa3HOM JJIMHBI,
CEKyH/I0MED, TUHEUKH, CEKYHIOMEPHI, IITAaHT€HIIUPKYJIb, MUKPOMETP.

Ka6uner Ne 95 — 23,9 M.

VYyebnas ayautopust 1229 Kabuner ¢usuku. DJIEKTPUYECTBO W MAarHETHU3M, IS
MPOBEJICHUS MPAKTUYECKUX U Ta00PaTOPHBIX 3aHATHH.

OCHAaIEHHOCTB:

YueOHast Mebenb: ctoibl — 13, ctynbs — 34, nocka yueOHasl.

OcHoBHOe 00OpynOBaHME M HArJsiAHbIE MOCOOMSA: YCTaHOBKA IJi W3YyYEHHS 3aKOHOB
Kupxroda, (peocrar, aMmnepMerpsl, BOJIbTMETPBI, COMPOTUBICHUS, BBIIPIMHUTEINb), YCTAHOBKA
JUIsE TIPOBEPKM 3aKOHOB IIEPEMEHHOro0 TOKa (ammepMeTp, BOJBTMETP, PEOCTaThl, KaTYIIKU
WHAYKTUBHOCTH,  KOHJCHCATOPHI,  BBIIPSAMUTENb, TMEPEMEHHOTO  TOKAa), TEepMomapa,
MUKpPOAMIIEPMETP, AJIEKTPOIUIUTKA, TEPMOMETPbI, Mara3uH CONPOTHUBIIEHWH, YCTAaHOBKAa MJIs
UCCIICIOBaHMS 3aBUCHMOCTH CONPOTUBIICHHUS IPOBOIHUKA U MOJIYTIPOBOJAHUKA OT TEMIIEPATYPHI,
SNEKTPOIUIUTKA, MyJabTumeTp BP-11, ycraHoBka nia  wu3yyeHuss p-n nepexoja
(MIJUTHAMITEPMETPBI, BOJIBTMETP, PEOCTaT, BhIIpAMUTENh B-4-12 ocummnorpad 3meKTpOHHBIN
y4eOHBIii), yCTaHOBKA JUIsl CHSTHS XapaKTEPUCTUK TPaH3HCTOPA, YCTAaHOBKA JJIsi CHATHUSA
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XapaKTEPUCTUK TPEXIIEKTPOJHON JIaMIlbl, OCUWIUIOrpad, YCTAaHOBKA JUIsl OMpPEACIICHUS
TOPU30HTAIILHOM COCTABIISIONIECH HHAYKIIMM MarHUTHOTO T0JIsi 3eMJTu (TaHreH-0yccollb, peocTar,
KJIt04, BeIpsimutesb B C-4-12. 9 |, amniepmerp).

KaGunet Ne 49 — 36,1 M.

Oo6ecnevyenue oopazoBanus ajs jui ¢ OB3

Jliis obecniedyeHrst 0Opa30BaHMSI WHBAIHMIOB M JIUIl C OTPAHHYECHHBIMH BO3MOKHOCTSIMH
3JI0pOBbs peanu3aliysl AUCHUIUITMHBI MOKET OCYLIECTBIATHCA B aIaliTUPOBAHHOM BUJE, UCXOJIS
U3 HHIUBUIYAIBHBIX TCUXO(U3MUECKUX OCOOCHHOCTEH MW TI0 JIMYHOMY 3asBIICHUIO
00y4aromerocs, B 4aCTH CO3/1aHUS CIICIUAIBHBIX YCIOBUH.

B crnenuanpHBIe YCIOBHS MOTYT BXOJHWTB: TPEIOCTABICHUE OTICIBHON ayIuTOPHH,
HEOOXOJUMBIX TEXHHYECKHX CPEICTB, MPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOLIETO HEOOXOAUMYIO
TEXHHUYECKYIO TTOMOIIb, BBIOOP (hOPMBI TIPEIOCTABIICHUSI HHCTPYKIUU TI0 TOPSAKY MPOBEICHUS
TEKYIIEr0 KOHTPOJS H MPOMEKYTOYHOM AaTTeCTallid, HCIOJIb30BAHUE  CIEIUAIbHBIX
TEXHHUUYECKUX CPECTB, MPEIOCTABICHNE TIEpephIBa ISl PUEMa ITHIIH, JISKAPCTB | JIP.

Jlisg nui ¢ orpaHUYEHHBIMU BO3MOXHOCTSMHU 370POBbsI MPELyCMOTPEHA OpTraHU3aIIMs
KOHCYJIBTAITH C MCIIOJIb30BAHNEM JJICKTPOHHOH MOYTEHI.

Y4eOHO-MEeTOAMYECKHE MaTepHallbl IS CaMOCTOSTENbHONW paboThl OOYyYaromMXCs W3
YHUCiIa MHBAJIUIAOB U JIMI] C OTPAHUYCHHBIMHU BO3MOKHOCTSIMU 3710p0oBbsi (OB3) npenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3[OPOBBS M BOCIIPHUATHS HUH(POpMAIINH:

JItst I ¢ HApYIICHUSIME 3PCHUS:

- B meyaTHO! (hopMe yBEIIMYEHHBIM HIPUPTOM,

- B (hopMe IEKTPOHHOTO TOKYMEHTA.

Jliig U1 ¢ HapyIIeHUSIMH CTyXa!

- B meyaTHou hopme,

- B popMe 3JEKTPOHHOTO IOKYMEHTA.

Jjis v11 ¢ HapyIICHUSIME OTIOPHO-JIBUTATEIILHOTO arapara;

- B leyatHou opwme,

- B opMe 3IEKTPOHHOTO IOKYMEHTA.

JlaHHbIN TepedyeHb MOXET ObITh KOHKPETU3MPOBAH B 3aBUCUMOCTH OT KOHTHHI€HTA
00ydJaromuxcs.
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10. KapTa xoMneTeHIUil 11 CHUTITTHHBI

®usuka (35.03.06. Arpounskenepusi)

llens qucHuUIINHEL

DopMHpOBaHUE TPEICTABICHAUN, OHATHHA, 3HAHUA O (YHIAMEHTANBHBIX 3aKOHAX KIACCHYECKOH M COBPEMEHHOH (DM3MKH M HABBIKOB NMPHMEHECHHS B
PO(ECCHOHAIBHOW EATENBHOCTH (U3NYECKUX METONOB HM3MEPEHHH M HCCIIEIOBaHUM, HEOOXOOUMBIX IS H3YYCHUS CMEKHBIX AUCLMIUINH, I
MTPOIOJKCHHUS 00pa30BaHHUSL.

3anatm JUCIUTITIIIMHBI

1. V3y4eHne OCHOBHBIX 3aKOHOB MEXaHUKH, TEPMOINHAMHKH, JIEKTPOMATHETH3MA, OIITHKH,
2. Pa3BuTHE JIOTHYECKOTO MBIIIICHHMS.
3. OsgnasieHHe METOAAMU Ja0OPATOPHBIX UCCIIEJOBAHHH.
4. BripaboTKa yMEHHUIl 1 HABBIKOB 110 MPUMEHEHHIO 3aKOHOB (DU3HMKH, HEOOXOIMMBIX [UIsS BRIOPAHHOM CHEUUATBLHOCTH U VIS IPUMEHEHHS TOTYYCHHBIX
3HAHUU B UH)KCHEPHOU IPaKTUKE.
5. JleMOHCTpamusi CBSI3H pa3/iciioB (DM3UKU C MPAKTUICCKUMHU 33a4aMU.
6. Pa3BuTHe yMEHUsI HCIIOJIF30BAaTh 3aKOHBI (DU3UKH JUTS PEIICHUS MPHUKIIAIHBIX 33124 ¥ TPAMOTHO HHTEPIIPETHPOBATh UX PE3YIIBTATHL

ATOMHOM (DM3UKH U OCBOCHUE METOJIOB PELICHHS 3a/au.

B Ipouecce OCBOCHUA Z[aHHOﬁ JUCHUIUIMHBI CTYACHT q)OpMI/IpyeT 1 JCMOHCTPUPYET CIACAYIOIINC

Komnerenmuu ®dopma
[Tnanupyemsbie pe3yabTaThl 00ydeHUs TexHonoruu .
OLIEHOYHOT O CryneHu ypoBHEH 0OCBOCHHS KOMIIETEHIIUU
Wnpexc ®dopmynarpoBka (MHAMKATOPBI JOCTH)KEHHS KOMIICTEHIINH ) (hopmupoBaHUs cpejicTBa
ObmenpodeccnoHaIbHBIE KOMIIETCHIINH
OIIK-1 Cnocobern  pemartb | U-1onk. JemoHcTpupyer 3HaHue | Jleknun 3agaun amst Hwuxe moporosoro (Hey1oBJIeTBOPHTEIbHBIN)
THUIIOBBIE 3a7a4¥ | OCHOBHBIX  3aKOHOB  MAaTE€MaTHYECKHX, camocTosATenbHOro | Tpebyemble 3HAHMS, yMEHHS U BIaJCHUS HE
po¢ecCHOHaTBHON €CTECTBEHOHAYIHBIX u | JlabopaTtopHBIe paOOTHl | peIICHHS c(hOpMHUPOBAHEL.
JIeATeIbHOCTH Ha | oOuenpodeccnoHalIbHbIX JUCLUAIUINH, IHoporosrlii (y10B/J1€TBOPHUTE/IbLHBII)
OCHOBE 3HaHUH | HEOOXOMUMBIX MJIsI pEIleHHs THUIMOBBIX | Pemenue 3amaq CobecenoBanne 3HaeTr  OCHOBHble  (U3HYECKHE  SBIICHHS;
OCHOBHBIX  3aKOHOB | 3aja4 B 00JIaCTH arpOMH)XEHEPHH. (dyH/IaMEeHTaIbHbIE TOHSATHUS, 3aKOHBI M TEOPUH
matematuueckux U | U-2onk.; Mcnonbs3yeT 3HaHus OCHOBHBIX | TectupoBaHue OrtueT 1o KJIACCHYECKON M COBPEMEHHOM (hU3UKU;
€CTECTBEHHBIX HAyK C | 3aKOHOB MaTEMaTUYECKUX u J1abopaTopHOi IpoaBuHyTHIN (X0pO110)
MIPUMEHEHHEM €CTECTBEHHBIX  HAayK [  pEIIeHUs pabore YMeeT BBACHATH KOHKPETHOE  (hU3HMUECKOE
MH)OPMaIMOHHO- CTaHJIapTHBIX 33]a4 B arpOMHKEHEPUH. coJiep)kaHMe B MPUKIAJHBIX 3amavax Oymymieit
KOMMYHUKAMOHHBIX | M/1-3onk.; [Ipumenser wmHbOpManmoHHO- JIESATENbHOCTH;
TEXHOJIOTUN KOMMYHUKAallUOHHBIE ~ TEXHOJIOTMM B Tecr Broicokmii (0TIHYHO)
peLIeHNN THUMOBBIX 3amad B oOyacTu Baageer KynbTypoil MBIIIIIEHNUS, CHOCOOHOCTBIO K
arpourkeHepud. M-4omx ;. Ilonb3yercs Pedepar 00001IeHNUIO, [IOCTAaHOBKE 1€MW

CIIEIMANBHBIMU TIPOTPaMMaMHu M 0a3aMu
JIaHHBIX TIPU pa3pabOTKe TEXHOJOTHH U
CpPEICTB  MEXaHW3alldd B  CEIbCKOM
XO03SHCTBE.

aHaIM3y,
BBIOOpY ITyTEH €€ JOCTUKEHHUS.
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