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PaGoyas mporpamMma aucuuIuEbl «DH3MKa» COCTABIEHA B COOTBETCTBHH C TpeOGoBaHUAMHM
DezepaibHOrO roCy1apCTBEHHOTO 06Pa30BATEILHOTO Cranzapta Beiciiero obpasosaunus (GI'OC BO),
YTBEPXICHHOr0 NpHKa3oM MunucTepcTBa 0OpazoBanus u Hayku Poccuiickoii ®eneparuu 23.08.2017
r. Ne 813. Pabouast mporpamMma npeaHasHageHa [Uist OrOTOBKH OaxanaBpa 1o HanpasieHuio 35.03.06
Arponnkenepusi, npoduib — TeXHHYECKHI CEPBHC B arpONPOMBIILIEHHOM KOMILIEKCE.

Hacrosmas paGouas mnporpaMma JMCHHMIUIMHBI  COCTaBjieHa B paMKax  OCHOBHOM
npodeccuoHabHO#M 06pasoBaTenbHO# nporpamms (OITOIT) u YUUTBIBAET OCOOCHHOCTH O0ydYEHHs [IPH
HHKJIIO3MBHOM 00pa30BaHUH JIMLL C OFPAHUYEHHBIMH BO3MOYKHOCTAMMU 310poBbs (OB3).

CocraBuTens — KaHAMIAT PU3HKO-MATEMATHYECKHX Hayk, nqoueHt Hukumun 10.A.

PaGouas mporpamMma JHCILHIUIMHBI O0CY#/ICHA HA 3ace/laHHH kadenpsl «MaremMaTH4ecKHe 1
ecTecTBEHHOHAYYHbIE JUCIHITIHHEL?

«17» anpens 2020 r. (mporoxon Ne 8).

3agB. kadeapoii «MaTemaTHIECKHE H ecTe-

CTBEHHOHAYYHBIC JUCIHILITHHBI»,

E.M. bacapeiruna
JOKTOp TEXHHYECKHX Hayk, npodeccop

PaGouasi porpaMma JMCIMILITHHEBI 0100peHa METOHYECKOlH KoMHCCcHed thakyibTeTa TEeXHH-
4ecKOro CEpPBHCA B arpOIPOMBILICHHOM KOMILIEKCE

«21» anpens 2020 r. (mporokon Ne 8).

[Ipencenaresn METOIMYECKOH KOMHCCHA
dakynpTeTa TEXHUYECKOrO CCpBHCa B ar-
POTTPOMBITIUIEHHOM KOMIUIEKCE, KaH/H1aT

C.1O. I'lonosa
TEXHHYECKHX HAYK, JOLEHT

Jupexrop Hayunoit 6uGimorexu
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BMBJIKOTEKA

&fzf &gﬂ)/ E.JL. JleGenena




N

10.

11.

COAEPXAHUE

[Inanupyemble pe3ynbTarthl OOy4YeHHsS 1O JAWCHUIUIMHE, COOTHECEHHBIE C
IaHupyeMbIMu pe3ynibraramu ocBoenust OIIOIT
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4.4. CopepxaHue NPAKTUUECKUX 3aHITUN
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Y4eOHO-METOAMUECKOE 00CCIICUCHUE CAaMOCTOSTEIILHON pabOThI 00yJalOMUXCs
M0 TUCIUIUINHE
@DOH/T OLIEHOYHBIX CPEJICTB IS IPOBEIACHHS IPOMEKYTOTHON aTTeCTaIluU
00y4aromuxcs Mo AUCHUTIINHE
OcHOBHasl U JIOTIOJTHATEIIbHAS yaeOHas JInTeparypa, HeoOXouMast it OCBOCHUS
JUCIUTLIAHBI
Pecypchbl nHpOpMAIIMOHHO-TEIICKOMMYHUKAIIMOHHOU ceTH «HTepHEeT»,
HE0OXOUMbIE AJI1 OCBOCHUS JUCIUILITUHBI
Mertoanueckue yKazaHus i 00y4aroluxcsi 0 OCBOCHUIO TUCIIUTUIMHBI
HupopmalinoHHbIE TEXHOJIOTUH, UCTIOIb3YyEeMbI€ TIPU OCYIIECTBICHUU
00pa30BaTeILHOTO MpoIiecca MO TUCIUTUIHHE, BKIII0Yas TICPEeUCHb
MPOrpaMMHOTr0 oOecrieueHus: 1 UHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
MarepuanbHo-TeXHHUYECKask 6a3a, HEOOX0AUMAas JUIs OCYIIECTBIICHUS
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUTUIMHE
[Tpunoxxenne. @oH OIEHOYHBIX CPEACTB JUIS TEKYIIETO KOHTPOJIS
yCIIeBAaeMOCTH M MPOBEACHUS TPOMEKYTOUHOM aTTecTallui 00yJaronuxcs
Jlucrt perucrpaun 3MEHEHUIM
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1. Ilnanupyemble pe3yabTaThl 00y4eHUsl N0 JUCIUIIHHE, COOTHECEHHbIE ¢ MJIAHMPYEeMbIMH
pesyiabratamu ocBoenunss OIIOII

1.1. Hean u 3a7a4m TUCHUILIAHBI

BakanaBp no Hanpasienuto noArotoBku 35.03.06 ArpouHkeHepust J0JKEH OBITh MOATOTOBIICH K
peleHnio  3a7a4  MPO(EeCCUOHAIBHOW JEATENbHOCTH CIEAYIOUIMX THUIIOB: IPOU3BOJCTBEHHO-
TE€XHOJIOTMYECKOU, IIPOEKTHOM.

Heab aucuumiImHbl — cHOpMHUPOBATh y 00yYaroLMXCs cUCTeMy (DyHIaMEHTalIbHBIX 3HaHUM,
HEOOXOIMMBIX ISl TIOCIEAYIONICH MOATOTOBKH OakaniaBpa, CIOCOOHOTO K 3(()EKTHBHOMY PEIICHUIO
IPAKTUYECKUX 3a/a4  CEeJIIbCKOXO3AHCTBEHHOTO IPOU3BOJACTBA, a TAaKXKE CIIOCOOCTBYIOIIHMX
JaJIbHENIIEMY Pa3BUTHIO JIMYHOCTH.

3agauM JUCHMIJIMHBI:

— U3Yy4YUTh OCHOBHBIC (DM3UYECKHE SBICHHS, OBJIAACTh (DYHIAMEHTAIbHBIMH TOHITHUSIMH,
3aKOHaMHM U TEOPUSMH KJIACCUYECKOM U COBPEMEHHOM (PU3HKH;

— copMHUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO (PU3MUECKOTO MBIIIUICHUS;
O3HAKOMUTbBCS C HAY4HOI anmaparypoil 1 MeTogaMu pU3MUeCcKoro ucciae10BaHus, IPUOOPECTH HABBIKU
MPOBEACHUS (PU3UIECKOTO IKCIIEPUMEHTA;

— HAY4YMUThCS BBIICJATH (U3MYECKOe COJepkKaHWE B MPHUKIAAHBIX 3ajadax Oynymiei
NeSITENIbHOCTH;

— OBJIAJICTh METOJAMHU PELICHUs HH)KEHEPHBIX 3a/1au.

1.2. KoMnereHUu 1 MHANKATOPBI UX J0CTHKEHU I
OIIK-1. CnocobeH pemarh THUIIOBBIE 3a/lauyd MPOQPECCHOHAIBHOW JESITEILHOCTH Ha OCHOBE

3HAHWI OCHOBHBIX 3aKOHOB MaTE€MAaTUUYECKUX M €CTCCTBEHHBIX HayK C IPUMCHCHUCM I/IH(i)OpMaIII/IOHHO-
KOMMYHHUKAIIMOHHBIX TCXHOJIOT 4471

Konx n HanmeHoBaHue
HHANKATOpa ®opmupyemsie 3YH
JOCTUKEHUS
KOMITETEHIIHH
3HAHUSA OOyuaronuiics JOJKEH 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCHUIUIMH ((PU3UKH) ISl pellieHus
VJT-1 onk-1. CTaHJAPTHBIX 33]]a4 B COOTBETCTBHH C HANIPABIEHHOCTHIO
Ycnonbsyer npoeCCHOHATLHOM e TENBHOCTH
OCHOBHBIC 3aKOHBI _ (Bl .0.10-3. 1)
€CTECTBEHHOHAYYHbIX
JAUCLUIUINH JJIs YMEHHUS OOyyaromuiics JOKEH YMETh: UCIOIb30BaTh OCHOBHbBIE
peleHus 3aKOHBI €CTECTBEHHOHAYYHBIX AUCHUIUIUH ((HU3NKN) JUIS
CTaHJIapTHBIX 3a/1a4 B pellIeHns CTaHAapPTHBIX 3a/1a4 B COOTBETCTBUH C
COOTBETCTBHH C HaNpaBJICHHOCTHIO TPOPECCHOHATBHOM 1A TEILHOCTH
HaIpaBJICHHOCTHIO - (b1.0.10-Y.1)
npodecCHOHaNBHOM
JEATENbHOCTH HaBbIkHM | OOydJarOIIMICs TOHKEH BJIaJIETh: HABBIKAMHU:
UCTIOJIb30BAaHUS 3HAHUH OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX TUCHUIUIMH ((PU3UKH) ISl pellieHus
CTaHJApTHBIX 33]]a4 B COOTBETCTBHH C HAIIPABIEHHOCTHIO
npo¢eCCuOHATBHON NEATETHHOCTH -
(b1.0.10-H.1)




2. Mecto nucuumianHbl B cTpykrype OIIOIT

Huctunmuaa «@Pu3nka» OTHOCHTCS K 0053aTebHON 4YacTH OCHOBHOW MpodeccHOHaIbHOM
o0pa3zoBaTenbHON MPOrpaMMBbl OaKkaaBpuaTa.

3. O0béM JUCUMIITIMHBI M BUIBI Y4eOHOH padoThl

OO0beM AUCHUILUIMHBI COCTABIIACT 9 3a4eTHBIX eauHHUIl, 324 akaJeMHYecKuX Jaca. (ucuumimaa
usyqaercs B 2, 3, 4 cemecTpax.

3.1. Pacnpenesnienne o0beMa IMCUMILIMHBI IO BUAM Y4eOHOIl padoThI

Bun yaeOHO# paboThI KonuyecTBo yacoB

KonrakTHasi padorta (Bcero) 132
B ToMm uncie:

Jlextuu (JI) 44
ITpaktuueckue 3ansarus (I113) 44
Jlaboparopusie 3anstus (JI3) 44
CamocrosiTesibHas padora o0yuawmuxcs (CP) 129
KonTtpoJsb 63
Hroro 324

3.2. Pacnpenesnienne y4e0HOro BpeMeHH 110 pa3feiaM U TeMam

B TOM 4YHCJIC é
Ne H Bcero KOHTaKTHas paboTa g
TeMBbI ANMCHOBAHHUC pPa3/iciia U TCMbI 4aCOB CP E
1 I3 | I3 S
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MmosiekynspHasi Gu3MKa U TEPMOJMHAMHKA
1.1. | Beeaenue B pU3UKy 2 2 - - - X
1.2. | Kunemaruka 16 2 2 2 10 X
1.3. | JIunamuka 20 2 4 4 10 X
2.4. | 3aKOHBI COXpaHEHUS 18 2 2 4 10 X
15, Mexanunueckue KonebaHus 1 21 4 4 4 9 .
BOJIHBI
16. DIIeMEHThI MOJ'I?KyJ'IprHOfI " 20 4 4 4 3 X
CTaTUCTHUYECKON (PU3UKU
1.7. | OcHOBBI TEPMOJUHAMUKHU 20 4 2 4 10 X
Pa3nen 2. DneKTpuyecTBO U MarHeTU3M
2.1. | DnexTpocraThka 18 2 2 4 10 X
IlocTOsIHHEBIN TOK,
2.2. | DIIEKTPHYECKUE [N U 22 4 4 4 10 X
MaTepHabl




53 IlocTosTHHOE MarHUTHOE 22 4 4 4 10 X
noJjie

ONEeKTpOMarHuTHHIE

2.4.
Kosie0aHMs U BOJIHbI

18 4 4 2 8 X

Paznen 3. Ontuka u aromHast pu3uka

FGOMeTpI/I‘l€CKaﬂ 1 BOJIHOBasd

3.1. 16 2 4 2 8 X
OIITHKA

3.2. | KBanroBas ¢usuka 14 2 2 2 8 X

33. ®usuka aTomMa U JIEMEHTHI 16 5 4 2 8 X
(bU3MKHN TBEpAOro TeNa

3.4. | Snepnas ¢pusuka 14 2 2 2 8 X

3.5. | ®usnyeckas KapTUHA MHpa 4 2 - - 2 X
Kontposnb 63 X X X X 63
OO01mas Tpy10eMKOCTh 324 44 44 44 129 63

4. CTpyKTYypa M coJep:KaHue TUCHUILINHBI
4.1 Conepxxanue QM CUUIITHHBI

Paznea 1. Mexanuka, MosieKy/asipHasi pU3MKa M TEPMOIMHAMHKA

BBenenne

[Ipenmer ¢usuxu. Meron no3nanusi B (usmuke. DKCIEPUMEHTHl U TE€OpHH. Poib MaTeMaTHKH.
®dusnueckue 3akoHbl. [lonsTue ¢axrta B ¢usuke. Mozgenu. Ilpsmble u oOpaTHble 3a1a4u (U3UKU.
PasmepHocTH (DM3NYECKUX BETUYMH.

Kunemarnka

JIBukeHue Kak raBHas (opma cyiiectBoBaHus marepuu. [IpoctpanctBo u Bpems. CrocoObl
OIMCAaHMsI COCTOSIHUSA TeJa U cucTeMbl Tel. CUcTeMbl OTcueTa U KoopAuHaT. Posb U npuHIKIBEI BEIOOpa
cucteM koopauHaT. CreneHu CcBOOOAbI, MHBapUAHTHBIE CBOMICTBAa 4YHUCIIa CTENEHEW CBOOOBI.
TpexmepHOe 1 MHOrOMEpPHOE IPOCTPAaHCTBA. MarepuaibHas TOYKa U PACIPpOCTPAaHEHUE ATOM MOJEIN
Ha MHOTOMEpHBIN citydail. TpaekTopus 1 MUpOBasi TUHUS, UX CBoMcTBAa. CKOPOCTh U YCKOPEHHE Kak
npousBoaHble. [locTynarensHoe U BpalaTebHOE IBUKEHUSA KaK OCHOBHBIEC BUJIbI IBUKEHUN. Y TIIOBBIE
CKOpPOCTb M YCKOpPEHHE, HOPMAJbHOE M TaHIeHIMallbHOE YycKopeHus. CKOpOCTh M YCKOpEHHE B
MHOT'OMEpPHOM IIPOCTpaHCTBEe. MHepiuanbHble CUCTEMBI U PABHOIIPABHOCTL IIOKOSI U PAaBHOMEPHOT'O
psIMOJIMHEHOTO ABMXKeHus. [locTynaT o mocTossHCTBE CKOPOCTH cBeTa B Bakyyme. [IpeobpaszoBanue
MHTEPBAJIOB BPEMEHH U JJIMHBI MPU OOJBIINX CKOPOCTAX OTHOCUTEIBHBIX ABM)KEHHH MHEPLUAIBbHBIX
cucreM. IIpeoOpaszoBanust JlopeHia M penaTUBUCTCKOE CIIOKEHHE cKopocTeil. MHTepBan Mexay
COOBITHSIMM U €70 HHBAPUAHTHOCTb.

JAunamuka

Cuna u macca, cynepnosunus cui. [lepseiii u BTopoi 3akoHbl Hpl0TOHA. YpaBHEHUs ABUKEHHUS,
pOJIb HAYAJIBHBIX YCIOBHUW, NMPUHLHIN JAeTepMHUHHU3MA. [IpuMepsl pelieHus ypaBHEHWMM JBUKCHUS.
JIBr>KeHUE Tel B IOJIE CUJI TATOTCHMS, SIBIIEHUE HEBECOMOCTH B CIIyTHUKAX. /IMHaAMUKa ClIeqaIux
cucreM. IMmynbc, 3aKOH COXpaHEHUS UMITYJIbCa I MEXAaHUYECKOW CUCTEMBI, TPETUH 3aKOH HproToHA.
B3aumopneiictBue Ten wuyepe3 mone. OOmas (GopMynupoBKa 3aKOHa COXpPAHEHUS HMITYJIbCA.
Kunernueckas sHeprus MaTepuaabHOM TOUKH, CBS3b €€ C KOMIIOHEHTaMU BEKTOpa uMmyibca. Pabora u
NoTeHIMabHast >Heprusi. PaboTa mepeMerieHns MaTepUalbHOM TOUYKH MO KPUBOJIMHEHHOMY IyTH.
[loTeHumanpHple  CWJIBI, BBEACHUE IOHATUSA IOTEHUMala [  B3aUMOJACUCTBYIOIIMX  TeJl.
[TorennuaneHast GyHKIMS, TOTEHIMATIbHAS OBEPXHOCTh. CBSI3b KOMIIOHEHT CHJIBI M MOTEHIMAIBHON
¢yukiun. [loTeHuuanpHas siMa U ycJIOBHE YCTOWYMBOrO paBHOBecHs. HeBO3MOXHOCTh paBHOBeCHS
CUCTEMBI B3aUMOJEUCTBYIOIIMX CTAaTHUYECKUX TOYEUHBIX JJIEKTPUYECKUX 3apsaoB. I[IpuHumn
IUIOTHEHIIeH yMakoBKUM U OOBSCHEHUE MPOCTPaHCTBEHHBIX (opM KpuctaioB. KondopmannoHHbii
aHanu3 MoJieKysl. MomMeHT cuiibl. JIuHaMuKa BpalleHUsl TOYKU U Tejla BOKPYT IIOCTOSHHOU OCH, IOHATHE
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O MOMEHTE MHEPLUU MaTCpUAIbHONW TOYKHM M Teld. YPaBHEHHUE IBHMIKECHUS BPAILAIOLIErOCs BOKPYT
HEINOJBMKHOM Oocu Tena. MOMEHT MMIIylbCa, CBA3b €r0 KOMIIOHEHT C KUHETHYECKOM JHEpruei
BpaieHus. M3MeHeHne MOMEHTa MHEPLHU Tela IPU NEPEHOCe OCH BpallleHHA. [ JTaBHbIE MOMEHTBI
MHEPLMH U yCTOMUNBOCTb BPALIEHUS TeJl. 3AKOH COXPaHEHUSI MOMEHTA UMILYyJIbCca Teja U CUCTEMBI TEl.
Oco6eHHOCTH KOHCTPYKLIUH BEPTONIETOB. ' MpoCcKombl ¥ uX npuMeHeHue. LleHTp macc u ypaBHEHHE ero
IBUKEHMs. PasneneHune mocTymarenpHbBIX M BpalllaTeNbHbIX JBMKEHMM TBepporo tena. [lapa cui.
Cucrema ypaBHEHHMH JJIs IBU)KEHUS TBEPAOIO TEJIa U €r0 KUHETHYECKasl SHEPIHsl. 3aKOH COXPaHEHUs
SHEPTHUH U €T0 CBA3b C PABHOMEPHOCTHIO TEUEHMSI BpDEMEHHU. J[BUIKEHUE CUCTEM CO MHOTHMH CTETIEHAMU
cBoOob1. dynkums Jlarpanka u ypaBHeHus Jlarpanka. [IpuHIIMN HaMMEHbIIETo ISHCTBHS.

JAuHaMuka 00JIbIIMX CKOPOCTEi

[TpuHuun otHocuTenbHOCTH B (usmke. PenstuBucrckuii umnynsc. [IpeobpazoBaHue sHeprum-
nMIrynbca. Macca U ee CBs3b € DHEpruey Nokos. Macca CI0KHOM CHCTEMBI M €€ CBSI3b C DHEPrUei
B3aumMoJeiictBus vacteid. HeagnutuBHOCTh Macchl. JlegekT Maccel M sHepreruka. Kunetnueckas
SHEPIHUs B PEISTUBUCTCKOM MEXAaHUKE. Y PaBHEHUE JBUKEHUS MAaTEPUAIIbHOU TOUYKHU B PEITUBUCTCKON
MexaHuKe. [[BrkeHre MaTepruaabHOW TOYKU IOJ JEHCTBUEM MOCTOSHHOM cuibl. CKOpPOCTh CBETAa Kak
npeJeabHasl CKOpoCThb. YacThIpl ¢ HYJEBOM Maccod NOKoA. IIpuHUIMI 3KBUBAJIEHTHOCTH U TEOPHUS
IIPOUCXOXKACHUS CUJI BCEMUPHOT'O TATOTEHHUS.

Koneb6anus n BoJIHBI

Konebanus kak yacTHbBIM cilyyail ABMI)KEHUs, YCJIOBUS MOSIBIECHUS KojeOaHWH. YpaBHEHUE
JBUKEHMSI IPYKUHHOTO MasiTHUKA U €ro peueHue. ['apmonnyeckoe koiaeOaHue U €ro XapaKTepUCTHKH.
VYpaBHeHHE IBIXKEHUS (PU3MUECKOro MasiTHUKA U €ro pelleHue, MaTeMaTUYeCKU MasiTHUK. DHeprus
rapMOHMYECKUX KoseOaHui. BpIHyX/eHHble KojieOaHMsI M SIBJI€HHE pe3oHaHca. Pe3oHaHc Kak
nposiBiieHue  Oudypkauuu.  ABTokoseOaHusa.  [Ipumepsl  HpOSIBIEHUS ~ PE30HAHCHBIX U
aBTOKOJICOATENbHBIX SBICHUH B KMBBIX OpraHW3Max M TeXHUKe. Pe30oHaHCHas mepenavya SHEPTUU B
CHUCTEME OJMHAKOBBIX CBSI3aHHBIX MasTHUKOB. BOJHBI B yNpyrux cpenax, JJMHEHHbIE, IOBEPXHOCTHbIE
U 00BbEMHBIC BOJIHBI, TIONIEPEYHBIE W MPOIOJIBHBIE BOJHBI, (DPOHT BOJHBI, IUIOCKHE U CepuyecKue
BOJIHBL. AHaJIUTHUeCKas 3amuch Oeryuiei BosiHbl. BonHoBoe ypaBHeHue. IlepeHoc sneprum Oeryiuei
BostHOW. CroxeHnue xoneGanuii u BoysH. KorepeHTHbIe MCTOYHMKH BOJH. MHTepdepeHuus BOIH OT
TOYEYHBIX KOTEPEHTHBIX MCTOYHUKOB. Y CIOBHS IOSIBICHHUS MaKCUMyMOB M MUHUMYMOB. CioxeHue
KpyroBeIX U chepuueckux BosiH. [locTpoenue (ppoHTa BONHBI 10 NpuHIUNY [loiireHca, moBeaeHUE
(GpoHTa BOJIHBI B HEOJHOPOAHOH cpene. OTpaxenue u npenomiieHue BoaH. [Ipuniun depma. BeiBojg
3aKOHa IIPEJIOMJICHUS BOJIH Ha I'PaHUIIE IBYX Cpell Ha ocHOBe npuHuuna @epma. [Ipunnnn depma kak
YacTHBIA cilyyail oOmiero mpuHIMIa MUHMMakca. [losBieHue OTpa)KeHHBIX BOJIH B HEOJHOPOJHBIX
cpelax, CI0XKEeHHE BCTPEUHbIX BOJIH U 0Opa3oBaHME CTOSIUMX BOJH. [lepexoaHoe cocTosiHue U Bpemst
penakcauuu. CBs3b JIMH CTOSYMX BOJH C pa3MepaMH CPelbl, TUCKPETHOCTb JIJIUH CTOAYUX BOJIH.
KBanroBanue. YnpaBieHue 3By4aHHEM MY3bIKaJIbHbIX HHCTPYMEHTOB.

JIEMEHTBI CTATHCTHYECKON U MOJICKYJIAPHON (pU3MKH

Mukpockonuyeckue 1 MakpoCKonuueckue siBjaeHust. MaeanbHplil ra3 Kak cTaTUCTUYECKas cCCTeMa
MHOTHMX 4acTull. /laBneHue, o0beM U TeMnepaTypa raza Kak 00001EeHHbIE XapaKTEPUCTUKN COCTOSIHUS
raza. PaBHOBecHblE M HEpaBHOBECHbIE COCTOSHUS raza. OOpaTumble U HEOOpaTHMBbIE MPOLECCHI.
Juarpamma aaBiieHHe-00beM. DKCIIEpUMEHTAJIbHbIE Ta30Bble 3aKOHBI, 0OOOIIECHHBIN Ia30BbIi 3aKOH
(YpaBHEHHE COCTOSHUS MJI€aIbHOIO Ta3a). BeIBO ypaBHEHUS COCTOSHUS UACATBHOTO ra3a Ha OCHOBE
KMHETUYECKUX MpeAcTaBIeHUN. PU3NYECKUN CMBICI MOHATHS TEPMOJUHAMHYECKON TEMIIEpaTypBhl.
Pacnipenenenne »Heprum mo cremeHsaMm cBoOoawl. Pacmpenenenuss MakcBemia u bosbrmana,
6apomerpuueckas (opmyna. HepaBHoBecHble mpoueccol. duddysus, nuddysus yepes memOpansl,
OCMOC, OCMOTHYECKOE JIaBJI€HHE U €ro pojib B JKU3HENEATEIbHOCTH pacTeHuil. Teruonepenaya.
Buytpennee  TpeHue.  BrplpaxkeHMe ~— HEpaBHOBECHBIX  MPOIECCOB  yepe3  00O0OIIEeHHBIE
TepMoanHamudeckue cuibl. CooTHomenue B3auMHocTH OHcarepa. PeanbHble rasel, ypaBHeHue Ban-
nep-Baanbca, KpuTudeckas TOYKa, pEAJbHbIE M30TEPMBl, CHKWKEHUE Ta30B. QDuyKTyauuu u
camoopraHu3zaunus npu (pa3zoBoM Mepexoje ra3-KujakocTb. JKUIKOCTH, MOBEPXHOCTHOE HATSXKEHHE B
KHUAKOCTAX, OXJIAKIACHHE JKUIKOCTH IPU HCHAPEHUHU, TEPMOPETYJISALUS PACTEHMM M JKHBOTHBIX.
CmaumBaronye 1 HecMauMBaromue xuakoctu. KanunspHsie sienus, popmyna Jlamnaca.
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JIEeMEHTBI TePMOAMHAMHUKH

[lepBoe HayaI0 TEPMOAMHAMUKHU, U30TIPOLIECCHI, aIMa0aTHUECKUI MTPOIIecC, OXJIaXIEHUE Ta30B IpU
annabaTU4ecKOM pacIIMPEeHUH U MOoJydeHHe HU3KHUX Temrneparyp. YpaBHeHue [lyaccoHa u ero BBIBOI.
Knaccndeckas Teopus TEIUIOEMKOCTEH, TPUYHUHBI OTKJIOHEHHSI PETbHBIX TEINIOEMKOCTEH KaK (YHKIIUU
TeMIepaTypbl OT pe3yJabTaTOB KiacCMueckol Teopuu. Pabora upeanbHOro rasa B pPa3IMYHBIX
nporeccax. Obparumelie 1 HeoOpaTuMble HUKIBL TernoBbie MamuHbl ¥ UK KapHo, BTopoe Hadaino
TepMOJUHAMHUKUA. KOMIPECCHOHHBIE XOJIOAMIBHUKA UM  TEIUIOBBIE HACOCHL. OHTPONMS  Kak
TEPMOAMHAMMUYECKUN moTeHnuan. PopMyna [uisi SHTponuM uaeanbHoro rasza. Teopema KaphHo u
000011eHNe TOHATHS SHTPONMM KaK TEPMOJMHAMUYECKOro noreHnuana. CBA3b SHTPONMU C
MHUKPOCOCTOSIHUSIMU UJ€abHOT0 raza. CTaTUCTUYECKOE TOJKOBAHUE SHTPOINUU. DHTPONUS U CTENEHb
BbIpokAeHus cucrteMbl. Dopmyna bonbumana. DuTponus u uHGopmanus. Bozpacranue sHTponuu npu
HEOOpPaTUMBIX IPOIECCaX Ha MPUMEPE BHIPAaBHUBAHMS TEMIIEPATYpPhl IBYX HAXOISIIUXCS B KOHTAKTE
HarpeThIX TeJ U IIPU BIPABHUBAaHUU JABJICHHUH B IByX 4acTAX cocyza ¢ razoM. IlepBoe u BTopoe Hadaa
TEPMOAMHAMMKYU, U JKUBblE OpraHu3Mbl. [loHsATHE O TEepMOAMHAMHMKE HEOOPATHUMBIX IIPOLECCOB U
OTKPBITBIX CUCTEM. DHTPOIIHS B CUCTEME OPraHu3M - OKpyXkarouias cpena. IIpouzBoacTso sHTponuu B
HEPaBHOBECHOI cpese u Teopema [Ipuroxuna.

Pa3znen 2. DiieKTpU4ecTBO 1 MATHETHU3M

JJIeKTpuYecKre 1 MATHUTHbIE SIBJICHUS

[lonsiTie O MONAX, MOJA CKAJISIPHbIE M BEKTOPHbIE. XapaKTEPUCTHUKU BEKTOPHBIX IOJIEH:
HaIpPsDKEHHOCTb, MOTOK, LMPKYISILMS, CHJIOBBIE JIMHUU BEKTOpHOro mnosid. Cynepno3unus mojew,
3apsbl, 3aKOH COXPAHEHUs 3apsA0B.

B3anMozeincTBre HEMOABUKHBIX U IBMXKYIIMXCS 3apsAa0B, PU3NUECKHI CMBICI MArHUTHOTO ITOJISL.
ITone ToueuHoro 3apsaa (3akoH Kynona) u cucremsl 3apsoB. [lone aumnosns. DiaekTpocTaTHUECKOE 1oJie
MOJICKYJIBl U XUMHUYeCKue peaknuu. MHTerpanpaas Gopma 3akoHa Kymona, Teopema 'aycca (mepBoe
ypaBHeHHe MakcBemna). BbeiBon dopMyn uis  HampsDKEHHOCTH  3JEKTPOCTATHUECKUX — IOJIeH
3apsOHKEHHOI0 NPSIMOIO MPOBOJA, IUIOCKOCTH, KOHJeHcatopa. Pabora mnepememieHus 3apsaa B
NEKTPOCTATUYECKOM I10JI€, IOHATHE NTOTeHLMana. Bropoe ypaBHeHue MakcBesuia Ajis 3J1€KTPOCTaTUKU
B HMHTErpasibHOW (opme. DIeKTpudecKkas €MKOCTh OJHOTO TPOBOJAHHWKA H JBYX IPOBOJHHKOB,
KOH/IEHCATOPbI, padoTa 10 3apsi/iKke KOHAEHCATOPOB. DHEPIUs JIEKTPOCTATUYECKOro nosis. M3menenue
HaNpPsHDKEHHOCTH 3JIEKTPUUECKOTO MMOJIS MPU BBEACHUU JTUAJIEKTPUKA, MOJIIPU3YEMOCTh TUAIEKTPUKA,
IUDJIEKTPUYECKAs POHUIIAEMOCTb. MI3MeHEHNE AUAIEKTPUUECKON MPOHUIIAEMOCTH IPU XUMHYECKHUX
peakusaX M MCIoJIb30BaHUE ATOro 3 dexra. DIeKTpudecKoe moyie B mpoBogHuKax. [loHsTHEe 0 TOKe
IIPOBOJIMMOCTH, BEKTOp TOKa U cuiia Toka, nuddepenuuansras gopma 3akona Oma. IlepBoe npasuiio
Kupxroga. [lpuunHa nosBaeHUs 3J1€KTPUUYECKOrO TOKA B MPOBOJHUKE, GU3NUYECKUN CMBICT MOHATUS
CTOPOHHMX D3JIEKTpUYecKux cui. BeiBoj 3akoHa Oma juis Beceil nenu. Bropoe mpaBmiio Kupxroda.
MarautHoe 1mosie NpPSMOTO TOKa, OOBSACHEHHWE €ro IOSBIEHHS Ha OCHOBAaHUHU PEISITUBHUCTCKHUX
npenacrasieHUi. FIHTerpanbHble ypaBHEHN MakcBeIa AJis IOCTOSHHBIX MArHUTHBIX noJiel. [Ipumepst
BBIUMCIICHUS]  HaNpsOKEHHOCTEH  MarHurocrarnyeckux mone. 3axkoH  buo-Casapa-Jlamnaca.
B3aumoneiictBue nosneit u 3apsaoB (TokoB). @opmyna JlopeHua s Cuiibl, AEHCTBYIOLIEH Ha 3apsij co
CTOPOHBI 3JIEKTPUYECKOTO0 M MarHuTHoro moneu. [IpuHiun neWcTBus Macc-CHEKTPOMETPOB M MX
IPUMEHEHHsT B XUMHMU. VHIYKIMOHHBIE SBIEHUS, TpaHChOpMATOpbl, (U3UYECKHUE MPUHIMIBI UX
neiictBus. Okcrpartoku. [lonHas cuctema HMHTErpainbHBIX ypaBHeHUM MakcBemia. CMBICT 4JI€HOB
CUCTEMBI YpaBHEHMI MakcBesuia, ONUCBIBAIOIINX SBJICHNUS, CBSI3aHHBIE C U3MEHEHUAMH JJIEKTPUUIECKUX
Y MarHUTHBIX BEJIMYUH BO BpeMEHH. B3anMOCBS3b 3JIEKTPUUYECKUX U MAarHUTHBIX IEPEMEHHBIX TOJIEH,
AJIEKTPOMAarHUTHOE 1NoJie U u3nydeHue. [lons aemxynmxcs 3apsaoB. M3nydeHue 31eKTpOMarHuTHOTO
II0JIs1 HEPAaBHOMEPHO ABMXKYyIMMcs 3apsnoM. «Ilapamoke» atoma.

Pa3nea 3. OnTuka u aromHast pusnka

DJIEKTPOMATHUTHOE U3JTyYeHHe H ONTHKA

CB00O/IHOE DIIEKTPOMArHUTHOE MOJIE U €ro CYIECTBOBAHUE B BHUJIE JJEKTPOMATHUTHOMW BOJHBI.
[TonepeyHOCTh AMEKTPOMArHUTHBIX BOJH. CKOPOCTHh PACIPOCTPAHEHUS 3JIEKTPOMArHUTHBIX BOJH U
criocoObl ee u3mepenus. Illkana snekrpomMarHuTHBIX BOJIH. CIOCOOBI T€HEpallui U UCIOJIb30BAHUE B
HayKe ¥ TEXHUKE BOJIH Pa3JINYHBIX YACTOT.



SBnenus, onuchIBaeMbIe BOJTHOBOM Teopuei cBeTa. MHTepdepeHIus cBeTa, YCIOBUS MOSBICHUS
CTaTHMUYeCKON WHTEp(PEpPEHITMOHHON KapTHHBI, WHTepdepeHIus Mpu pa3aeicHur (POHTA BOIHBI,
MIPOCBETJIICHUE ONTHKHU, UHTephEpOMETphl U UX Hcnoib3oBaHue. dypbe-cnexkrpoMerpsl. [lonsaTue o
ronorpadun. Judpakuus, mudpakuus Ha menn. DoKycHpOBKa 3JEKTPOMATHUTHBIX BOJH U CBS3b
pasMepa IupPaKIMOHHOTO TSATHA € pasmepaMu pedrekTopoB. OcCoOEHHOCTH OpraHU3alUH
PaINOJIOKAIIMOHHON CITY)KObI. Y CIIOBUS TIepexoja OT BOJHOBOM ONTHUKH K T€OMETPUUYECKON. 30HBI
Openenst, 30HHas mIacTuHka OpeHenst kak GoKycupyromui 3nemMeHT. JAudpakironHas pererka Kak
THMCTIEPTUPYIOIIAsl CUCTeMa. AHallM3 COCTaBa CBETa MO JUIMHAM BOJIH. PeHTreHoBckas nudpakuus,
noHsATHE 00 OOpAaTHBIX AU(PPAKIUOHHBIX 3a/1a4aX, PEHTITC€HOCTPYKTYPHBII aHAIU3 U ero 0COOEHHOCTH
NPUMEHUTEIBHO K OuonornyeckuMm oObektam. IIpoctpanctBennas crtpykrypa JHK u PHK.
JudpaKkIIMOHHBIH Mpeaes pa3pelaronieil CiocOOHOCTH ONTHYECKUX MPUOOPOB.

CBeT U BemiecTBo, MOHATHE O BTOPHUYHBIX BOJIHAX, Pa3/IeJIeHNE YHEPTUN HA TpaHHIe pa3zaena ¢as,
PE30HAHCHBIN XapaKTep B3aUMOJICHCTBUS CBeTa U BemiecTBa. Jlucmnepcusi, Kiaccuueckoe 0ObsICHEHHE
3aBUCUMOCTH KO3 (UIMEHTa MPETOMIICHUS CBETa OT JJIMHBI BOJHBI MAJaloOIIEro cBera. SIBieHue
JIBOMHOTO JIy4EINPEIOMIICHHUS], IOJIApU3als cBeTa Kpucrauiamu. [lonsipu3oBaHHbIi CBET, ONITHYECKAs
aKTUBHOCTb, CaXapOMETPHs, HCIIOJIIb30BAHUE SBJICHMSI BpAIICHUS IUIOCKOCTH IOJISIpU3alUU B
MoeKyisipHoit Ouonorun. ®otosddexT u kBantoBas npupoaa ceera. Kpyr sBieHuid, 0ObSICHUMBIX C
KBAaHTOBOM TOYKHU 3pPEHHUS, MHUKPOCKONMMUYECKOE M MAaKPOCKOIMYECKOE B ONTHKE. J[BOWCTBEHHOCTh
MIPUPO/IBI CBETA. 3aKOHBI MOTJIONIEHUS CBETA, OHATHE O HEMMHEUHBIX AP dekTax. OCHOBHBIC JIEMEHTHI
KOHCTPYKLHHU CHEKTPOPOTOMETPOB. 3aKOHBI OCBELICHHOCTH, 3aBUCUMOCTb OCBELIEHHOCTH OT BHJA
OCBETHUTEIECH.

KBanToBas puzuka. ®usuka aromMa u 3jieMeHThbl (U3MKHN TBEPIOT0 Tejaa

OcoOeHHOCTH TIOBEJCHHS MHUKpOYacTUl. [IpMHIMIIBI ONMMCAaHWS TOBEACHHS MHUKPOYACTHII,
BOJIHOBas (DYHKIIMsI, COOTHOIIEHHE HeolpeneneHHocTeil, BonHa Jne bpoitna. Ilocrynatsr bopa.
VYpasuenue lllpeaunrepa (BpeMeHHOE ¥ CTAIMOHAPHOE), (PU3HMUECKUI CMBICI BXOJISIINX B HETO WICHOB.
Pemenne cranmonapHoro ypasHeHus lllpenuHrepa s 4yacTUnbl B OJHOMEPHOM IOTEHLMAIBHOM
SIIAKE W YaCTULBI HAa OKPYKHOCTU. YCJIOBHS IOSBJICHUsS KBAHTOBBIX SIBJICHWW. BnusHue Maccel u
00J1aCTH JIOKaIM3aluu YacTull. J[BymMepHasi HOTEeHIMAIbHAS sIMA, BBIPOJKICHUE KBAaHTOBBIX COCTOSIHUI
U CHSITHE BbIpOoxKJieHUs. [loTeHManpHas siMa KOHEYHO! MTyOMHBI U BIUSHUE €€ IIyOMHBI U IIUPUHBI Ha
YPOBHHM JHEPTUM 4YacTUIbl. BO3MOXXHOCTB JIOKaIW3alMKM YacTHLbI B IPOCTPaHCTBE. TyHHEIBHBIN
a¢dexr. 3anonHeHue ypoBHed M npuHuun [laynu, monHas SHEPrusi COBOKYIHOCTH AJIEKTPOHOB B
KBAaHTOBOM CHCTEME. YPOBHM OJHEPIMM B aTOM€ BOJOPOJA, IEPEXOAbl MEXKIY YPOBHIMHU.
NHnuBuAyanbHOCTh CHEKTPOB aTOMOB M 3MHMCCHOHHBIM CHEKTPaJIbHBIA aHaIW3. Merammueckas
MOJIeJIb MOJIEKYJIbl U OOBSICHEHHE KOpPESAMM I[BETHOCTH BemecTBa M 3¢¢eKTa CONpsHKEHUs
XUMHUYECKHX CBs3ed B Mojekynax. HopManbHas M MHBEpCHas 3aCEI€HHOCTh KBAaHTOBBIX COCTOSTHUM.
[Tornomenue, COHTaHHOE M BBIHYXJIeHHOe u3nydeHusd. Koapounuentsl DitHIuTeiHa. Dopmyna
IInanka. YcuneHue cBeTa Ipy MPOXOKACHUH Y€PE3 NHBEPCHO 3aCEICHHYI0 cpeny. [lonsaTue o nazepax.

dusnyeckas MpUpPOJa XUMUYECKONW CBSI3U. DJIEKTPOHHOE CTPOEHUE MHOTOJJIEKTPOHHBIX aTOMOB,
rudpuansanysi, oObSCHEHHE MPUYMH TOSABIEHUS IMPOCTPAHCTBEHHBIX (opM Mosekyn. IlpuHnmn
MaKCHUMaJIbHOTO TepeKpbIBaHMs. BHyTpeHHee BpallleHue B MOJIEKYJIaX U €ro pojib B OMOXMMUYECKUX
peakuusax. J[BM>KeHHeE 4acTHIl B MHOIOATOMHBIX MOJIEKYJIAX W BUAbI MOJEKYJSIPHOW CIIEKTPOCKOIIMH.
CummeTpust MOJIEKYIT M TTOSIBJIEHUE TTPaBHII 0TOOPA.

@DOTOXMMHUYECKUE PEAKIIMM M OCOOCHHOCTH TMOTEHIHUAIbHBIX ITOBEPXHOCTEH OCHOBHBIX U
BO30YKJICHHBIX JJIEKTPOHHBIX COCTOSIHMHA B MoJsiekynax. Pacnman mosexkyn npu (GpoToBO30YKACHUSX.
Ouznyeckas npupoja ¢orocuHTe3a. TpaHcHopT sHepruu npu (orocuHTe3e. 30HHAS CTPYKTypa
NIEKTPOHHBIX COCTOSIHUII KPUCTAJUIOB. 3allOJHEHHBIE M HE3AIOJHEHHBIE 30HBI. YpoBeHb DepMu.
[IpoBoaHMKY, MOTYIPOBOAHUKH U JUAIEKTPUKUA. OCOOEHHOCTH IPOBOJAUMOCTH B MOIYIPOBOJIHHUKAX.

Anepuas puszuka

CucremaTka 3J1€MEHTAapHBIX YacTUL. 3aKOHBI B3aUMOIPEBPAILCHUN YacTHL], SACPHBIE peaKkluy,
nedext maccol. CTpoeHue siiep, AAepHble CUIIbl, YCTOWYMBBIE U HEYCTONYMBBIE sI/Ipa, €CTECTBEHHAS U
HCKYCCTBEHHAas PagOAKTUBHOCTD. 3aKOHbI PaauOaKTUBHOIO pacniazga. [IpuHLIHAIIBL



paZMOaKTUBALMOHHOIO aHanu3a. «MedeHble» aroMmbl B Ouosoruu. [lytu ucnosb3oBaHus saepHON
JHEPIHUH.

Pu3znyeckas KApTUHA MHPaA

[lonatne o0 »HBomonM B (HU3UKE, OWONOTMM H JPYrHX HaykaxX. [IpOTHBOIIOIOKHOCTH
HAIIPABJICHHOCTEN 3TUX HBOJIIOLIMOHHBIX NporeccoB. [IyTu npeononenns npoTuBopeyus.

Bpewms B knaccudueckom Mupe. Posib epuoanueckux U HENEPUOAUYECKUX IPUPOIHBIX IIPOLIECCOB
B (OPMHMPOBAHUHU IOHATUS BpPEMEHHU. VIHBApMAHTHOCTh MPOCTEHIIMX (PU3MUECKUX 3aKOHOB
OTHOCHUTEIILHO CMEHBI 3HaKa BpeMeHU. HepaBHOBECHBIE MPOLIECCHI B CIOKHBIX CUCTEMAX U IOSBIICHHUE
CTpesibl BpeMeHU. Ponb ciaydaiHbIX (akTopoB B (OPMHpPOBAHHMU CTpesbl BpeMmeHu. DiykrTyaiuw,
MOSIBICHHE CAaMOOPTaHU3allM B  OTKPBITHIX CHCTEMax M IepepacTanue (QIyKTyaluu B
Makpockonuueckuit s¢p¢pexr. Ponp Oudypkanuii. [loBeneHue SHTponuuM B OTKPBITBIX CHCTEMaX.
[TpuHIUT TOTIOJIHUTENBFHOCTH M €r0 BCeoOIHOCTh. Vcnonb30BaHue MoJeneil siBIeHUH 1 00BEKTOB B
Ipolecce NO3HAHUs KaK CIeICTBHE IPUHLIMIA JONOIHUTEIbHOCTH. OOpaTHbIe 3a/jauu, CyObEeKTUBHBIN
¢dakTtop mpu ux pemeHud. OrpaHMYEHHOCTh MPHHLMIA JIOKA3aTEIbHOCTH B Hayke. [lpuHiun
COOTBETCTBUS, HAOJI0JaeMble U HEHAOJI0JaeMble BEIMUUHBI B pu3nke. TpedoBaHUs K GOPMUPOBAHUIO
¢usnueckux Teopuid. PacmmmpeHHoe TIOHMMaHME TpUHLUNA JeTepMuHM3Ma. Chy4aiiHoe W
3aKOHOMEPHOE B IIPUPOJIE U MPEEIIbl IPUMEHMMOCTH HAy4yHOTr'o Nporuo3a. Hay4Hslil Iporuo3 B Hayke
00 obmectBe. Pusnka u kubepHeTuka. Ciensiiyue CUCTEMBbI U yIIpaBJICHUE.

4.2. Cogepxanue JieKIH

Neo 22
Kpartkoe conepxanue nekuuu = Qg

/1 2 =

1. | DOBomronust U COBpEeMEHHBIE MOJENW (HU3NUECKOr KapTuHbI Mupa. CoBpeMeHHas 2
dusznka Kak KyJabTypa HaONIOJCHUN, MOJAEIUPOBAHUS, AKCHEPUMEHTAIBHOTO
WCCJIC/IOBAHMUS M KOJMYECTBEHHOTO IPOTHO3WPOBAHUS SIBIEHUW NpHUpoAbl. Poiib
bu3MKM B pa3BUTHH TEXHUKU U arpolpOMBIIIIEHHOTO Mpou3BoAcTBa. KuHemaTuka
MaTepUATBHOMN TOYKHU. Koopaunathsiii METOJI OIIMCaHUs JIIBUKECHUH.
KunemaTnueckoe ypaBHeHHE JBUKEHUS U ONPEIEsIEMbIE 110 HEMY KHHEMATHUYECKUE
XapaKTEPUCTUKH.

2. | BexTtopHblli cmoco0 omucaHus JIBUMKEHHH. BeKTopbl mepeMeieHusi, CKOPOCTH, 2

YCKOPCHUH. VTrI0BLIE XAPAKTCPUCTUKNU ABHIKCHUA I10 OKPYKXHOCTH. DJIeMEHTBI
pEeNATUBUCTCKON MexaHWKH. [locTynmaTel crenuaibHOW TEOPUU OTHOCUTEIHHOCTH.
[IpeoOpazoBanust Jlopenna. Crnoxkenue ckopocteid. OTHOCUTENBHOCTh JITTUHBI
OTPE3KOB U JUIUTEIHHOCTH BPEMEHHBIX HHTEPBAJIOB.

3. | Junamuka maTepuanbHONM TOYKHM M TMOCTYMNATEIBHOTO JBHMKEHHUS TBEPAOIrO Tela. 2
[Ipunuun otHOocuTEeNnbHOCTU. 3akoHbl HprooToHa. Buasl cun.  Jlunamuka
BpaIlaTeIbHOTO ABUKEHUSL. MOMEHT CUiibl. MOMEHT MHEPIIMH. 3aKOHBI COXPaHEHUSI
MMITyJIbCA MU MOMEHTAa UMIIyJbca. VMHepuHalbHble W HEWHEPLMAIBbHBIE CHCTEMBI
otcuéra. CHIIbI HTHEPIMH NPU PA3TUYHBIX BUJAX TBUKCHUS.

4. | PaGora, MomHOCTb M »3Heprus. MexaHnudeckas paboTa W MOIIHOCTb IPHU 2
MIOCTYNATEIbHOM U BpallaTeJIbHOM JBIKEHUSAX. KnuHeTHueckas sHeprus u TeopeMa o
KUHETUYECKON SHEPIUH.

KoHcepBaTuBHbIE CHJIBI W NOTEHLUANbHas dHeprus. lIpuMepsl NOTEHIMANBbHBIX
1oJiel. 3aKOH COXPAHEHUsI YHEPTHH B MEXAHHUKE.

10



Mexanuueckue konebanus. KunemaTtnka rapMoHW4eckux Kosebanuid. CroxxeHue
KoJieOaHuil. AKyCTHYECKHE PE30HATOPHI.

JluHaMuka rapMoHn4eckux Konedanuil. JudpepennmanbHoe ypaBHeHHE KOIEOaHUH.
3aTyxaromue 1 BRIHYXK/ICHHbIE KosleOaHus. MexaHnueckuil pe3oHaHc. MasTHUKY.

Mexanuueckue BOJHBL. BomHoBoe ypaBHeHue. Buapl BonH. MHTepdepeHmms,
Judpakuus 1 aucnepcus BojaH. BonHsl 1 uHpopmanus.

OcCHOBHBIE IOJIOKEHHUST MOJIEKYJISIPHO-KMHETUYECKOW Teopuu. MieanbHbI ras.
OcnoBHoe ypaBHeHue MKT u ypaBHEHUE COCTOSIHUS U€ATBLHOIO rasa.

ArperaTHble cocTosHUS U (a3oBble Tiepexoabl. PeanbHble razpl. CKMKEHHE Ta30B.
Ocobennoctn  xuakoro  cocrossHus.  CrpoeHue  kpucramwioB.  JledekTs
KPUCTAJUIMYECKOro CTpoeHus. [IpOYHOCTh U IJIACTUYHOCTD.

SBnenust nepeHoca. Juddysus, TEmIOnNpoBOAHOCT, M BHYTPEHHEE TpPEHUE.
MouieKyIsipHO-KMUHETHYECKasl TEOpUS SIBJICHUM IepeHoca.

10.

OCHOBBI TEPMOJAMHAMUKU. BHYTpEHHSIs1 SHEprUs U MepBOE HAYaJIO0 TEPMOJIMHAMUKH.
PaGorta u Temno€MKOCTh, Ta3a MpU Pa3IUYHBIX Mpoleccax. Bropoil 3akoH
TepMOJMHAMUKH. TernsioBble ABUTaTEIN U X0uoauibHbie MamuHbl. KITJ[ TemnoBbix
JIBUTATEJIEN U CTaTUCTHYECKUU CMBICI BTOPOIO 3aKOHA TepMoauHaMuku. [loHstue
sHTponuu. [loHATHE O TepMOJAMHAMHUKE HEOOPATUMBIX IPOIECCOB M OTKPBITHIX
CHCTEM.

11.

OnexTpuueckuil 3apsn. BzaumonelicTBue 3apsaoB. DIEKTPOCTaTHYECKOE IIOJIE.
Bekrop nHanpspk€érHoctu. Pacuér anexrpocratmueckux nosied.  [loreHnman
JJIeKTpocTaThyeckoro  mois.  Pabora mo  mepemelieHuro  3apsioB B
JJIEKTPOCTATUYECKOM  TIOJIE. [loreHunan W rpajgMeHT  NOTEHLHUANA.
OKBUIIOTEHLUAJIbHBIE TIOBEPXHOCTH.

12.

BemectBo B anekrtpuueckoM 1osie. IlonsipHble W HENOJIIPHBIE MOJIEKYIIBI.
[Tonspuzanuss ~ IUAIEKTPUKOB. Bekrop CMELICHMUS. [TpoBoHUKH B
AJIEKTPOCTATUYECKOM I10JI€. DIEKTPOEMKOCTh NPOBOIHUKOB. KOH/I€HCATOPBI.

13.

[TocTostHHBIN 3MeKTpUyYecKkuil TOK. 3akoH Oma. DnekTpoaBrkyias cuia. [Ipasuna
Kupxrodpa wu pacuérel snexktpuueckux nemeil. Krnaccuueckas — Teopus
ANIEKTpONpoBOHOCTH. BpBon 3akona Owma. Ilpupona cBepXIpoBOAMMOCTH.
Hocurenu  Toka B pasiMyHbBIX  IPOBOAHMKAX.  OJIEMEHTBl  TEOPHH
anektponpoBoaHocTH.  [lomynpoBognuku.  IlomynpoBogHUKOBBIE — NPHOOPHI.
OneMeHThl (U3NYECKOl dy1eKTpoHUKU. KOHTaKkTHblE SBJICHHS B MeTaIax M
MIOJIyIIPOBOJHUKAX. YCIEXH COBPEMEHHOW IOJYNPOBOAHUKOBON KOMIIBIOTEPHOU
TeXHUKU. BroToku n 6uonHpopmaTHka.

14.

MarnutHoe nosne. B3anMoaeicTBUE 3JIEKTPUYECKUX TOKOB. Pacd€rbl MarHMTHBIX
nosieli. 3akoH buo-Casapa-Jlamnaca. MaruuTHele cBoiicTBa BemecTsa. [{ua-, mapa- u
deppomarneTuku. Jlomensl. depputbl. DIEKTPOMarHUTHBIE CEMapaTopbl B
arpouHxeHepuu. JleicTBUe MATHUTHOIO MOJIS HA JIEKTPUYECKUI TOK U JBIXKYILHAECS
3apsokeHHble 4YacTtuibl. Cuma Awmmepa u cuina Jlopenuma. Oddexr Xomna.
DNEeKTpOBUTATEIN.

15.

OneKTpoMarHuTHass MHAyKuusA. 3akoH Papanes u npaswio JleHnma. MexaHusm
BosHUKHOBeHus OJJIC wuHaykuuu. I'enepatopsl rapMonuueckon OJIC u
TpaHc@opmaTtopsl. THIYKTHBHOCTH MPOBOJIHUKOB. DHEPTUSI MArHUTHOTO TIOJISL.

16.

ITepemenHbIi anekTpudeckuil Tok. Llenn nepemenHoro toka. 3akoH OMa Juis neneu
nepeMeHHoro Toka. llosHoe compoTHBiIEHHE NEpEeMEHHOMY TOKY. BekTopHas
quarpaMmma. Pe3oHaHc B LIEIAX NEPEMEHHOI0 TOKa.
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17.

OnexTpoMarauTHoe nosne. O6o6menne 3akoHa ®apanes. 3aKoH MOJHOTO TOKa. Tok
CMEILICHUSI. DJIEKTPOMAarHUTHbIE BOJIHBL. YpaBHeHHs MakcBemna. Cucrema
ypaBHeHHMiT MakcBenna B auddepeHunanbHoil 1 MHTErpaibHO dopmax. BexTop
Ymogsa-IloitnTunra. JlaBnenue cBera. ['apmonumveckuid ocumuisatop. CBoOOmHBIS
AJIGKTPOMATrHUTHBIC KoeOaHus. 3aTyxalollue ¢ BBIHYXKICHHBIC KOJICOaHUS.
Pe3onanc.

18.

'enepauus, mnepernaya ©  0Opu€éM  DJIEKTPOMATHUTHBIX  BOJH.  OTKPBITHINA
Kosie0aTeNbHbIN KOHTYp. [IpuHuun paboTsl paauonepesaTinka U paguonpruéMHIKA.
Mopynsiuust W JACTEKTUPOBAaHUE SJIEKTPOMArHUTHBIX BOJIH. Paauonokanus u
tenesuaenue. lllkana 37eKTpOMarHUTHBIX BOJH. PasznuyHble guama3oHbl 4acTOT
AIIEKTPOMATrHUTHBIX BOJIH, UX XapaKTEPHBIE OCOOCHHOCTH U TEXHUYECKUE CPE/ICTBA
ux noxydenus. Vicrnonb30BaHue BUTUMBIX YIbTPA(QHOIETOBBIX U JPYTUX U3ITyUYEeHUN
B PACTEHUEBOJCTBE U >KUBOTHOBO/ICTBE.

19.

DJIEeMEHTBI TEOMETPUYECKOM ONTUKUA. OCHOBBI T€OMETPUUECKON ONTUKU. DOPMYJIbI
Openenst. [lpunmun obpatumocTé CBETOBBIX Jiyudeil. [IpubOopsl reomerpudeckoit
onTuku. PoToMeTpusi.

20.

OnemenTsl BomHOBOH onTuku. [lpmanun [roiirenca. Wutepdepenmus cBerta.
KorepeHTHOCTP M ONTUYECKUH XOJ JIy4eHd. YCIOBHSA MAaKCUMyMa W MHUHHMYMA.
Wnatepdpepomerpel. DnemeHtsl ronorpaduu. Hudpakmus csera. [lpunnun
['oitrenca-®Openensa. Judpakuumonnas pemérka. Cnekrporpadus. Judpaxims
PEHTIE€HOBCKHX JIy4eH.

21.

B3aumopeiictBue uznydenus c BemectBoM. [lonsipuzanus cBeTa npu OTPAXKEHUH U
npesoMiaeHuu. JIBoliHoe JnydenpenomiieHre. ONTUYECKH AaKTHUBHBIC BEIECTBA.
Caxapumerpsl. MckyccTBeHHass aHU30Tponus U €€ ucnoiap3oBanue. HopmanbHas u
aHoOMayibHas ucriepcusi. TermoBoe u3iydeHue. AOCOIIOTHO YEPHOE TeNl0. 3aKOHBI
Kupxroga, Credana-bonpiimana u Buna. ®opmyna Ilmanka. Onrtudeckas
nupomerpust. Porodddext. BHemHMI, BHYTpeHHUN ¥ BEHTUJIBHBIH (POTOIPQEKT.
VYpapuenue OiinmTeiHa. [lpumenenue ¢orosnementoB. Oddext Kommnrona.
JroMuHecueHTHOEe  um3nydyeHue.  buomomuuecueHmus.  doroOuonornyeckue
nporeccel.  PorocuHTe3d.  TepmoauHamuka W MeXaHU3M  (OTOCHHTE3A.
brosHepreruka.

22.

DneMeHThl KBaHTOBOI MexaHuku. KopmyckymnsipHo-BonHOBOM qyanusM. udpaxims
anekTpoHoB. CooTHomieHus: HeonpenenéHuocteil. Ypasuenue lpenunrepa. Atom
BOJIOpOJIa. DHEpreTuyeckrue ypoBHH atoma. [loTeHnnan Bo30yxIeHUS 1 HOHU3AIUH.
[Toctynatel bopa. M3nydenue u norjomieHue sHeprun. Bogopoaonogo0HbIe HOHBI.
CTpyKTypa CIIOXKHBIX aTOMOB. ODHEPreTHYECKHE YPOBHM B CIOXHBIX aTOMax.
[Mpuntun Ilaynu. OnTuyeckue CHEKTPHI M CHEKTPHI PEHTTEHOBCKOTO HW3IIYYCHHUS.
Ilepnoauueckas cucrema aneMeHnToB J[.M1.Menneneesa.

Hroro

44

4.3. Conep:xanue 1a00paTOPHBIX 3aHATHI

/1

HaumenoBaHue 1a00paTOpHBIX 3aHATUI

Koi-Bo
JacoB

[

I/I3y‘-ICHI/IC MECXaHHMYCCKOT'O IBMXKCHHA Ha MallIMHE ATByI[a

N

N

Ompenenenne MOMEHTa HHepIMU MasiTHuKa O6epOeka

o

OHpe,Z[CJ'ICHI/IC MOMCHTA MHCPIUHU MCTOJOM KPYTHUJIbHBIX KoJIeOaHMI
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W3yuenue konebaHU MaTeMaTHUECKOTO MasiTHUKA U ONIpeesIeHIUE YCKOPEHHUS

4 2
CcBOOOIHOTO ITaCHUSA
5 | U3ydenue rapMOHHYECKHX KOJCOAHUI ¢ MOMOIIBIO NPY>KUHHOTO MasgTHUKA 2
6 | M3yuenue 3aryxaromux KoseOaHUl MPH BHYTPEHHEM TPCHUH 2
7 | Onpenenenue BA3KOCTH KHUAKOCTU 10 MeToty CTokca 2
8 Omnpenenenue JIMHBI CBOOOHOTO MpoOera MoJIeKyJ U Kodduimenra 5
BHYTPEHHETO TPEHUs BO3IyXa
9 | MccnenoBaHue 3JIEKTPOCTATUYECKOTO MOJIS 2
10 | M3smepeHnue EMKOCTH KOHJICHCATOPA 2
11 | U3mepenue COMPOTUBICHHS MPOBOIHUKOB METOJJOM MOCTa Y UTCTOHA 2
12 | 3y4eHue nemnu nocTOSHHOTO TOKa 2
13 | U3mepenue ropu30HTAIBHON COCTABISIONICH MArHUTHOTO TIOJIST 3eMITH 2
14 N3ydenue nenu nepeMeHHOro ToOKa U oIpeiejeHle HHAYKTUBHOCTH KaTyIIKU 5
15 N3ydenue nudpakiuy cBeTa u onpeaeacHue JIMHbI CBETOBOM BOJIHBI IPU 5
TOMOITH TU(HPAKIIMOHHON PEeETKU
16 | [lonydeHue u aHaIU3 MOJIIPU30BAHHOTO CBETA 2
17 N3ydenue BpalieHus MIOCKOCTH MOISPU3ALMU CBETA ONTUYECKU aKTUBHBIMU 2
BEIICCTBAMH
18 | U3ydyeHne onTHUECKUX MUPOMETPOB 2
19 | Usyuenwne 3aK0HOB BHENTHETO oTodddekra 2
20 | AHanu3 crekTpa M3JIydeHHUs ra3opa3psaHON JaMIIbl 2
21 | Ananu3 crieKTpa M3JIy4eHHsl JJaMITbl HaKaJIHBaHUS 2
Hroro 44
4.4. Conep:xaHue NPaAaKTHYECKUX 3aHATHIA
Ne o Kon-Bo
. HanmeHoBaHHE MTPAKTUIECKUX 3aHATHN 4acoB
1 Kunematuka 2
2 JluHamuka 4
3 3aKOHBI COXPAHEHUS 4
4 Mexannyeckue KojieOaHusl U BOJHBI 4
5 DNeMEeHTHI MOJIEKYISIPHOM U CTATHCTUYECKON (PU3MKHU 4
6 DJEMEHTHI TePMOJIMHAMUKH 4
7 DNeKTpocTaTHKa 4
8 IIOCTOSTHHBIN TOK, 2JIEKTPUYECKHE HENTH U MAaTEPUAIIBL. 4
9 [TocTostHHOE MarHUTHOE TIOJIE 2
10 DNEeKTPOMarHUTHBIE KOJIeOaHUsI U BOJIHEI. 4
11 I'eomeTpuyeckas ¥ BOJHOBAs ONTHKA 2
12 KBanrToBas ontuka 2
13 | DneMeHTH KBAaHTOBOW MEXaHWUKH M aTOMHOU (DPU3HKH 2
14 ATOMHOE S7JpO U DJIIEMEHTAPHbIE YACTULIbI 2
HTroro 44
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4.5. Buabl 1 coiep:KaHue CaMOCTOATEIbLHON padoThl 00yYAKO M XCS

4.5.1. Buasl caMOCTOSTENHFHOM pabOThl 00YJAFOIITXCSI

Bunsl camocTosiTensHONM paboThl 00yJaromuxcs KonunuecTBo yacos
[ToaroroBka K NPaKTHYECKUM 3aHATUSIM 42
[ToaroToBka k 1a00paTOPHBIM 3aHATUAM U K 3allUTE 34

71a00paTOPHBIX pabOT

CaMocCTOATEIbHOE N3YUYEHHE OTIENbHBIX TEM U BOIIPOCOB 44
IToaroToBKa K MpOMEXYTOYHOM aTTeCTALMU 9
Hroro 129

4.5.2. CogepxaHue caMOCTOSITEIbHON pabOThI 00YJarOIINXCS

Ne Kon-Bo
HanmenoBanue TeM 1 BOIpocoB

/T 4acoB

1. Kunemaruka. 3amaum OauIMCTUKHM, HaBENEHUS Ha II€lib, ONTHUMH3AIUH 8
JIBU)KEHUS, UX IPUMEHEHUE B arPOMHKEHEPHH.

2. Hunamuka. PeaktuBHOe nBmwxkeHue. J[BmkeHue HeOecHbIX Ten. [lon€Tel B 8
KOCMOC. Y CTOMYMBOCTD JBHKEHUA. [ MPOCKOIIBIL.

3. 3akoHbl coxpaHeHus. [lepemadya MOUIHOCTM B MEXaHUYECKHX CHCTEMax.
[Tpo6nema GezomopHoro ABmxkeHus. [Ipobrema BeUHOro ABUTATENS MEPBOTO 8
poxa.

4. Mexannueckue KoneOGaHWs M BOJHBIL. PacdyéT KOHKPETHBIX COCTOSIHMHA H 8
onpeJieJieHue COOCTBEHHBIX YaCTOT KOJIEOATEIbHBIX CHCTEM

3. DneMEeHTBI MOJIEKYISPHON U cTaTUCTHUECKON Qu3uku. OCOOEHHOCTH KUIKOTO
coctosiHus. [I0oBepXHOCTHOE HaTSKEHNE, CMaYMBaHue, Kanmwuisipel. [louBeHHas 8
BJIara " IMoJjuB pacTCHUH.

6. DJIeMEHThl TepMOJAMHAMHUKU. TemioBas 3HeEpreTuka M €€ 3KOJIOTMYEeCKUi 10
acCreKT. Termon30Jus, METObl SKOHOMHUHM TEIIA.

7. OnekTpocTaTuka. CTaTUYECKOE JIEKTPUUECTBO. DIIeKTpU3anus Tei. [[Buxenue 10
3apsDKEHHBIX  YaCTHI] B JJEKTPUYECKHX TMONSAX. AHAJIOTHUH  MEXIY
AJIEKTPOCTATUYECKUM U TPABUTALIMOHHBIM ITOJISIMHU.

8. IToCTOSIHHBIN TOK, 3JIEKTPUYECKHUE LENMN U MATepUalbl. DIEKTPUUECKUI TOK B 10
KUAKOCTAX M razax. KopoHHbIH pa3psa. DneKTpoQuiIbTphl.

9. [TocrossuHOe MarHuTHOE Tmoje. [locTossHHbIE MarHuThl. MarHuTHOE IMOJe 10
3emnn. JIBHMKEHHE 3apsDKEHHBIX YAcTUIl B MAarHUTHBIX Toisx. Macce-
CIIEKTPOMETPHS.

10. | DnexTpomarHuTHbBIe KojieOaHus W BosiHBL. M300perenue pamuo. Ilepenaua 8

CHUT'HAJIOB. Pa)II/IOCBSISI) 1 pagruOJIOKal . MI/IKpOBOJ'IHOBaSI TCXHHUKA.
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11. | 'eomerpuueckast U BOJHOBas onTuka. OnTuueckue n300paxkeHus. Mexanusm 10
3peHus, aedekTol 3peHus. OnTuyeckue siBJIeHUs B aTMocdepe.
12. | KanroBas ¢u3uka. DIeMEHThl KBAHTOBOW ONTUKU. JIIOMUHECLEHIIHS. 10
BbIHy)XJIeHHOE H37TydyeHHE U ONTHYECKUE KBAHTOBbIE IeHepaTopbl. DOTOHBI.
OmnsiT bére, 3¢ dexr Komnrona.

13. | ®usuka aromMa U 3JIeMEHTH (U3UKH TBEPJIOTO Tejaa. DJIEMEHThI KBaHTOBOM 10
mexaHuku. IloctaHoBka 3amad o JABWKEHHMH MHKpodacTui. Orneparopsl
¢u3nueckux BeanuuH. KBaHTOBBIE COCTOSIHMSIL.

14. | Snepnas ¢pusuka. ATOMHOE sIIpO U dJIEMEHTapHbIe YacTuipl. Monusupyrommue 7
U3IY4YEeHUS U OLIEHKAa UX JEeHCTBUA Ha MaTepualbl U KUBbIE OPIaHU3MBIL.
Metoapl  U3MEpEHUS ~ MHTCHCUBHOCTH  HOHU3UPYIOIIUX  W3IYYCHUH.
EcTtecTBeHHBIN pagualiiOHHbBIN (OH.

15. | CoBpemennas usznyeckas KapTuHa Mupa. Posb GU3MKN B pa3BUTUU TEXHUKH 4
Y arpoIPOMBIIUIEHHOTO ITPOM3BO/ICTBA.
Hroro 129

5. YueOHO-MeTOANYeCcKOe o0ecniedeHre CaMOCTOAATeIbHOIH padoThl 00yyarouxcs
10 AUCHHUILIUHE

VYyebHo-Meroanueckue pazpadbotku umerorcs B Hayunoit  6ubnumoreke dI'BOY BO OxhHo-
VYpansckuii 'AY:

1. OcHOBBl BUOpPAIMOHHOW MEXaHUKH [DJIEKTPOHHBIM pecypc] : yueb. mocoOue st
CaMOCTOSITENIbHOM paboThl CTYACHTOB OYHOW M 3a04HON (opM OOy4dEeHHs HAIpaBJICHUS MOATOTOBKU
23.03.03 Dkcrmuryaranys TPaHCIIOPTHO-TEXHOJIOTHICCKIUX MAIINH M KOMITICKCOB / FOxHO-Y paibckuii
I'AY, Unctutyt Arpounxenepud ; coct.: E. M. bacapeiruna [u np.] .— Yensounck: KOxHo-Y panbckuii
'AY, 2016 .— 58 c. — [doctym u3 JIoKaibHOM ceTu http://nb.sursau.ru:8080/localdocs/fisika/11.pdf.

2. MonexynsapHas ¢pusnka [ DIeKTpOHHBIN pecypce] : MeTo. ykazanus / coct.: E. M. bacapeiruna
[u op.] ; FOxuO-Ypansckuit 'AY, Unctutyt arpounnxenepun .— Yensounck: KOxuno-Ypanbckuit 'AY,
2017 .— 20 c..— [octyn u3 jnokanbHO# ceTu http://nb.sursau.ru:8080/localdocs/fisika/13.pdf. —
Hoctyn u3 cetn UutepHer http://nb.sursau.ru:8080/webdocs/fisika/13.pdf.

3. MonexynsipHas ¢u3uKa ¥ TepMOAMHAMHUKA [DIEKTPOHHBIN pecypc] : yued. mocobue ams

CaMOCTOSITENIbHOW PabOThl CTYAEHTOB OYHOM M 3a0uHOU (opMmbl 0OyueHus [HampasieHuil 35.03.06
Arpounxxenepus, 13.03.02 Dnekrposnepreruka u anekrporexHuka, 19.03.02 IlpoaykTsl nutanus us
pactutenpHOro  cuipbs, 23.03.03 OkcmryaTtanus TpPaHCIOPTHO-TEXHOJOTMYECKUX MAIIUH U
KOMILJIEKCOB, criennanbHoctu 23.05.01 HazemHuble TpaHcniopTHO-TeXHONOTHUecKue cpeactnal / FOxHo-
VYpansckuit 'AY, HUnctutyr arpoumnkeHepuu ; coct. E. M. Bacapeiruna. - Yensbunck: FOxHo-
Vpansckuii 'AY, 2019. - 47 c¢. : Ttabn. - bubmuorp.: c. 47 (5 Ha3B.). Pexum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf.

4. ®u3nueckre OCHOBBI KJIIACCMUECKOW MEXaHUKH [ DNEKTPOHHBIN pecypc] : yueb. mocobue st

CaMOCTOATENIbHON pabOThl CTYJEHTOB OYHOW U 3a04HOM (opmbl 00yueHusi [HampasieHuit 35.03.06
Arpounxxenepus, 13.03.02 Dnekrpo3Hepreruka u anekrporexHuka, 19.03.02 IlpoaykTsl nutanus u3
pacturenpHOro cuipbs, 23.03.03 OxkcmyaTanus TpaHCIOPTHO-TEXHOJOTMYECKUX MAIUIUH U
KOMIUIEKCOB, criernanbaoctu 23.05.01 HazemHbIe TpaHCOpTHO-TeXHOJIOTHYecKue cpenacTa] / KOxHo-
Vpansckuit 'AY, HUnctutyr arpounskeHepuu ; coct. E. M. Bacapeiruna. - Yens6unck: FOxHo-
VYpaneckuii I'AY, 2019. - 99 c. : wn., tabn. - bubmwmorp.: c. 99 (5 nHaszs.). Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf.

5. DOnekrtpocratuka. IlocTrossHHBIH TOK [DneKTpoHHBI pecypc]: ydeb. mnocobue ISt

CaMOCTOSITENIbHOM paboThl CTYyEHTOB OYHOW U 3a04. (opMbl oOyueHust / FOxuo-Ypanbckuii 'AY,
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Wucturyt arpounxkenepuu; coct. E. M. bacapeiruna - Uensounck: FOxuo-Ypansckuit 'AY, 2018 - 95
c. - Jocrym u3 nokanbHo# cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

6. DnekTpoMarHuTHEIC SIBJICHUS M KBAaHTOBBIE (D (PEKThI [ DIEeKTPOHHBIHN pecypc]: yued. mocodue
JUTSI CAMOCTOATEIILHON pabOThI CTYJCHTOB OYHOM U 3a04. hopMbl 00ydeHus / KOxxHO-Ypansckuii [AY,
Wucturyt arpounskenepuu; coct. E. M. bacapeiruna - Uensounck: FOxuo-Ypansckuit [AY, 2018 - 49
c. - Jocrym u3 nokanbHo# cetr: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

6. @OoHT OLIEHOYHBIX CPEIACTB /ISl NIPOBEIeHUs
NMPOMEKYTOUYHOM aTTeCTAIMH 00y4AIOUINXCS 10 AUCHUIIIHHE

Jis yCTaHOBJIEHUSI COOTBETCTBHSI YPOBHSI MOATOTOBKH oOyuatommxcs Tpedoanusim @I'OC BO
pa3paboTaH (OHJ OLEHOYHBIX CPEICTB JUIsl TEKYILEro KOHTPOJS YCIEBAEMOCTH U IIPOBEAEHUS
MIPOMEKYTOYHOM aTTeCTAllK 00yJaroIUXCs M0 AUCUUIUIHHE. DOH OIIEHOYHBIX CPEACTB MPEACTABICH
B [Ipuioxxenun.

7. OCHOBHAS U J0NOJHUTEIbHAS yueOHasl JIuTepaTypa, Heo0X0oaumMasi 1J1s1 OCBOEHHUS
AUCHMILINHBI

OcHoOBHasl 1 JIOTIOJTHATEIbHAS YaeOHas JiuTeparypa umeercs B HayuHoit  Oubimoreke u
ANEeKTpOHHOU nHpOopMamoHHO-00pa3oBarensHOi cpene PI'BOY BO I0xuo-Ypansckuii [AY.

OcHoBHAA:

I'paboscknii P.U. Kypc dusuku [DnekrpoHHb pecype]: yued. mocodue / P.M. I'paboBckuii -
1.1. Mocksa: Jlags, 2012 - 608 c. - Jdocrym K mnoaHoMy Tekcry ¢ caiita DOBC JlaHsb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3178.

I/IBaHOB I/I B C6ODHI/IK 3aJ1a4 110 KYPCY OCHOBEI d)I/IBI/IKI/I n 6HOd)H3HKH [QHGKTDOHHBIP'I DCCVDC]Z
1.2./ UsanoB U. B. - Mocksa: Jlaus, 2012 - JToctyn k noimHoMy Tekcry ¢ caita DBC Jladb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=3802.

Jlusenues H.M. Kypc dusuku [Dnekrponsbiii pecypc]: yueonuk / H.M. Jlusennes - MockBa:
1.3. Jlags, 2012 - 672 c¢. - Jloctyn K OOJNHOMY Tekcry ¢ caiita  OBC  Jlawb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2780.

Casenpes U. B. COOpHHK BOOPOCOB M 3aJa4 1o obuieil ¢husuke [DIEKTPOHHLIN pecypc]: yueo.
1.4. mocobue / U. B. CaBenbeB - Mocksa: Jlaas", 2016 - 288 c¢. - JlocTyI K IIOJHOMY TEKCTY C CalTa
OBC Jlans: http://e.lanbook.com/books/element.php?pll id=71766.

JdomosiHnTEIBHAS:

HBanos U. B. OcHoBsl dusnku 1 onodusukn [ dnekrpoHHb pecypcel: / Usanos U. B. -
1.5. Mocksa: Jlaus, 2012 - JocTyn k noaHomy Tekcry ¢ caita DBC Jladb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3801.

Hponos U. E. 3amaun o o6melt dhusuke [Daexkrporusiii pecype]: / M. E. Uponos - MockBa:
1.6. Jlaun", 2016 - 416 c. - JocTyn K nnoaHomy tekcry ¢ caita DBC JlaHb:
http://e.lanbook.com/books/element.php?pll id=71750.

Kamamnukos H. I1. ITpakTHKyM IO pELIEHHIO 3a1a4 10 o0eMy Kypey duszuku. Konedanus u
17 Boaubl. Onruka [Dnexkrporusiil pecypce]: / Kanamnaukos H.I1., Koxxesaukos H.M., KoTeIpio
“T.B., Compus I'.I'. - Mocksa: Jlags'", 2013 - locTyn K moJtHOMY TeKCTy ¢ caiita 9bC JlaHb:
http://e.lanbook.com/books/element.php?pll id=38839.

Kanamaunkos H. I1. IIpakTHKYM 110 pELIEHUIO 3a1a4 00 o0memy Kypey dusuku. OCHOBBI
1.8. kBanToBo duzuku. CtpoeHue BeliecTsa. ATOMHA U sinepHas dusuka [ DiaeKTpOHHbIN
pecypcel: / Kanamnnkos H.I1., Koxesaukos H.M.. Koteipiio T.B., Criupun I'.I'. - Mocksa:
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Jlagp", 2014 - JTocTyn K moJgHoMy TekceTy ¢ canta ObC JlaHs:
http://e.lanbook.com/books/element.php?pll id=49468.

Kamamunkos H.I1. ®usuka. MaTepHeT - TecTupoBanue 0a30BbIX 3HAHUN [ DIEKTPOHHBIN
9 pecypc]: / H.I1. Kanamuukos, H.M. KoxxeBHrkoB - Mocksa: Jlanb, 2009 - 150 c. - JlocTyn K
" mosHOMY TeKCTY ¢ caiita DBC Jlans:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=172.

Coopuuk 3aga4 mo ¢pusuke [Diaekrponnslil pecypce]: / P. 1. be3sepxusa, H. H. 'opoxoBckuid,
P. 1. I'pabosckuii; ITox pen. P. 1. I'paGosckoro - Mocksa: Jlane, 2012 - 128 ¢. - JlocTyn K

" moHoMy Tekcty ¢ caiita ObC JlaHsb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3899.

1.10

8. Pecypchl nHpOpMALIMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHET», HEOOX0AMMbIE
JJIS1 OCBOCHHUS AMCHHUILIHHDBI

1. Equnoe okHO qocTyma K ydeOHO-MeToarndecKuM pa3padboTkam https://roypray.pd
2. OBC «Jlanw» http://e.lanbook.com/
3. YuuBepcurerckas oudamorexka ONLINE http://biblioclub.ru

9. MeToauyeckue yKazaHus 1Jisl 00y4al0UXCs 110 OCBOEHUIO THCIUITHHBI

Y4eOHo-MeToAUYECKUE pa3paboTku uMeroTcs B Hayunoit  Oubnuotexe u JNEKTPOHHOU
nHpopMannoHHO-00pa3oBarenbHoi cpene PI'BOY BO HOxHo-Ypanbckuii [AY:

1. Mexanuka. MonekynsipHas ¢u3nKa W TepMOIWHAMUKA [DJIEKTPOHHBIA pecypc]
1a00paTOPHBII MPAKTUKYM IJISl CTYJICHTOB OYHOM U 3a049HOM (opMbl 00ydeHus [Hanpasienuit 35.03.06
Arpounxenepus, 13.03.02 Dnexkrposnepretuka u snekTporexHuka, 19.03.02 IIpoaykTel nutanus u3
pactutenbHOro  Chipbsi, 23.03.03 DOkcruryatanus TpPaHCHIOPTHO-TEXHOJOTHYECKUX MAIUH |
KOMIUIEKCOB, crernanbHoctu 23.05.01 Hazemubie TpaHcmopTHO-TeXxHOJIorHYeckue cpencta] / KOxuo-
VYpansckuii 'AY, UacTuTyT arpounxeneput ; coct.: E. M. bacapeiruna, 0. A. Hukumms .— 2-e u3f.,
ucnp. u gon. — Yenabunck: FOxHo-Ypansckuit 'AY, 2019 .— 142 ¢ — Jloctyn U3 J0KanbHOH ceTn
http://nblocaldocs.sursau.ru:8080/localdocs/vmat/44.pdf . Jdoctyn w3  cetm  UHTrepHer
http://188.43.29.221:8080/webdocs/vmat/44.pdf.

2. MonekynsapHas ¢pusnka [ DIeKTpOHHBIN pecypc] : MeTo. yka3zanus / coct.: E. M. bacapeiruna
[u ap.] ; FOxuO-Ypansckuii 'AY, Unctutyt arpounxenepun .— Yensaounck: FOxuo-Ypansckuit [AY,
2017 .— 20 c..— Jloctym U3 JOKaJIbHOM ceTH http://nb.sursau.ru:8080/localdocs/fisika/13.pdf. —
Hoctyn u3 cetu MaTepHer http://nb.sursau.ru:8080/webdocs/fisika/13.pdf.

10. UndopmanuoHHbIe TEXHOJOTHH, HCIOJIb3yeMble IIPH OCYIIECTBJICHUHU
0o0pa3oBaTeIbHOIO MpoLecca Mo JUCUHUILIMHE, BKJI0Yasi lepedyeHb NPOrPaMMHOI0 odecnedeHust
U HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

B HayuHoil 6ubnmoTreke ¢ TepMUHAIBHBIX CTAaHIIMN TMPEAOCTaBIAETCS JOCTYH K 0a3aM JaHHBIX:
- KoncynwsranTllntoc (cripaBodHbIE TPABOBBIE CUCTEMBI);

- Texakcnept (nHpOpManMoHHO-cripaBo4Has cucrema 'OCToB);

- «CenbXx03TeXHUKa» (aBTOMATU3UPOBAaHHAs CIIPAaBOYHAsl CUCTEMA).

ITepevyeHb JTHIIEH3NOHHOTO MPOTPAMMHOI0 o0ecneYeHn st

— Microsoft Windows PRO 10 Russian Academic OLP;
— Microsoft OfficeStd 2019 RUS OLP NL Acdmc,
— MyTestXPRo 11.0 Cy0nauieH3uoHHbIH.
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Kaspersky Endpoint Security

— KOMIIAC 3D v18

Autodesk AutoCAD

APM WinMachine 15

PTC MathCAD Education - University Edition
(CAIIP) MSC Software (Patran, Nastran, Adams, Marc)

11. MatepuajbHO-TeXHHYECKAs1 0a3a, HEOOX0AMMAas VISl OCYLIECTBJICHUS
00pa3oBaTeILHOIO NMpolecca Mo TUCHHUILINHE

Y4yeOHble ayauTOpMH /ISl TPOBeJeHUs] 3aHATHI, NPeAYCMOTPEHHBIX HPOrpamMMoii,
OCHALLCHHBIE 000PY10BAHHEM M TeXHMYECKHMHM CpeJACTBaMHU 00y4eHHs

1. YueOHast ayauTopusi Ajisi MPOBEACHUS 3aHSATUH JIGKIIMOHHOTO M CEMHUHAPCKOTO THUIIOB,
IPYIIIOBBIX U UH/IMBUAYaIbHBIX KOHCYJIbTANN, TEKYILIEr0 KOHTPOJISA U IPOMEXKYTOUHOM aTTecTanuu Ne
430.

2. YyeOHasi ayquTOpHsi JJISi TPOBEICHUS 3aHATHHA JIEKIMOHHOTO M CEMHHAPCKOTO THIIA,
KypCOBOTO HPOEKTUPOBAHUS, TPYIIOBBIX ¥ WHAWBUAYAIbHBIX KOHCYJIBTAIIMK, TEKYIIETO KOHTPOJS U
IIPOMEXYTOUHOH arrectanuu; [lomerenue s caMocTosTenbHON paboThl Ne 423.

3. YueOHast ayauTopus [UIs TPOBEIACHHUS 3aHATHH CEMHUHApCKOTO THIIA, KypCOBOTO
NPOCKTUPOBAHUS, TPYNIOBBIX W HWHIMBHIYAIbHBIX KOHCYNbTAllMH, TEKYIIEr0 KOHTPOIS U
IIPOMEXYTOUHOH arrectanuy; [lomerenue i caMocTosATenbHON paboThl Ne 427.

4. YuyeOHas ayauTopus s IPOBEIEHUS 3aHITUH CEMHHAPCKOTO THUIA, KYpCOBOIO
NPOCKTUPOBAHUS, TPYNIOBBIX MW HMHAMBHIYAJIbHBIX KOHCYJIBTALUH, TEKYIIEro KOHTPOIS W
IIPOMEXYTOUHOH arrectanuy; [lomenienue st camoctosTenbHON padoTsl aya. Ne 149.

IlepeyeHb 0CHOBHOIO y4eOHO-1a00pPaTOPHOro 000PY/10BAHMS
I[NIK DUAL-G2010/7KK18,5,
[TIK P-4/1GB/160Gb/monuTOp.,
[Ipoektop Acer
Okpan Matte
[TpoexTop BenQ,
skpan ECONOMY

o gk wn -
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IIPH/IO/KEHUE

POHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEICHUS IPOMEKYTOUHOU aTTeCTAIlU
00yyJaronmxcs
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COJEPXAHME

KomnereHuu u ux uHIUKaTOphl, (HOpMUPYEMbIE B IIPOLIECCE OCBOCHUS IUCIUTIIMHBI
[lokazaTenu, KpuTepuu W  IIKajda  OICHUBAHUS  MHIAUKATOPOB  JIOCTHUKEHUS
c(OpPMUPOBAHHOCTH KOMITETEHIIUI

TunoBbie KOHTPOJIbHEIC 3aaHusT | (WJIM) WHBIE MaTepPUAIIbl, HEOOXOAUMBIE JJIsi OIICHKU
3HaHWUW, YMEHHH, HaBBIKOB M (WIHM) ONbITA JESATEIBHOCTH, XapaKTepU3YIOLIUX
c(hOPMHUPOBAHHOCTH KOMITETCHIIUH B TIPOIIECCE OCBOCHUS TUCITUTLINHBI

MeTtonndeckue MaTeprallbl, ONPEAEISIOIINEe IPOLEAY Pl OLIEHUBAHNS 3HAHUN, YMEHUH,
HABBIKOB ¥ (WJIH) OTIBITA JIEATEIBHOCTH, XapaKTEPU3YIOMIHNX CHOPMUPOBAHHOCTH
KOMIIETEHIINH
4.1. OLeHOYHBIE CPEACTBA JIs MPOBEACHUS TEKYIIErO0 KOHTPOJISI YCIIEBAEMOCTH
4.1.1. Omnpoc Ha NPaKTUYECKOM 3aHATUU

4.1.2. OueHuBaHue oTYETAa MO JAOOPATOPHOI paboTre
4.1.3. TecrupoBanue

4.2. [Tporieypsl ¥ OLIEHOYHBIC CPEICTBA IS TPOBEICHUS TPOMEKYTOUHOM
aTTecTaluu
42.1. 3auer

4.2.2. Dk3aMeH
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1. KomnereHuuu U UX HHAMKATOPHI, (popMuUpyeMble B Ipoliecce OCBOEHUS AUCHUILIMHBI

OIIK-1 Cnocoben pemath THMOBBIC 3aa4dl MPOQPECCHOHAIBHON NESITEIbHOCTH Ha OCHOBE 3HAHMM
OCHOBHBIX 3aKOHOB MAaTCMATUUYCCKHUX W CCTCCTBCHHBIX HAYK C IMIPUMCHCHHUCM I/IH(i)OpMaI_II/IOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHI

HanmMenoBaHne oneHOYHBIX
®Dopmupyemsie 3YH CpCACTB
Kon 1 HanmeHoBanue =
MHJKaTopa = g «
JOCTIDKEHHS s E § =
KOMIICTCHIIMH 3HaHUA YMCHHS HaBbIKA E’ § ;‘ §
& & : E
< so:z. <
=
NA-1 onk-1. Ob6y4atrommmiics Obyuarommiics Obyuarommiics 1. Onpoc Ha 1. Ox3ameH;
Hcnons3yer JIOJIKECH 3HaTh: JIOJIKEH YMETb: JIOJDKEH BIIAJCTh: IIpaKTu- 2. 3auer
OCHOBHBIE 3aKOHBI OCHOBHbIE 3aKOHBI UCIIOIb30BATh HaBbIKaMHU: YEeCKOM
€CTECTBEHHOHAYYHBIX | €CTECTBEHHO- OCHOBHBIE 3aKOHBI UCTIONIb30BaHUS 3aHATHY;
JUCUUIUIMH IS Hay4YHBIX €CTECTBEHHO- 3HaHUH OCHOBHBIX 2. Otyer o
pereHus JUCIUIUIAH HaY4HBIX 3aKOHOB naboparop-
CTaHAAPTHBIX 3a/1a4 B | (usuxm) mis JVCIATUIAH €CTECTBEHHO- HOMH pabore;
COOTBETCTBHUH C pemeHus (pmsukm) ams HAYJIHBIX 3.Tectupo-
HaINpaBJICHHOCTHIO CTaH/APTHBIX 33/1a4 | PEIICHUs JVCIATUIAH BaHME
npodeccHoHANTBEHOM B COOTBETCTBHU C CTaHIApTHBIX 3a1a4 | (pusnkm) aus
JEATETbHOCTH HAINpaBJIEHHOCTBIO | B COOTBETCTBHU C pemeHns
npodeccHoHaNBPHON | HAaNpaBIEHHOCTBIO | CTaHAAPTHHIX 3a/ad
JIeSTeIIbHOCTH poQeCcCHOHANBLHON | B COOTBETCTBHH C
—(b1.0.10-3.1) JesITeIbHOCTH HalpaBJIEHHOCTHIO
- (b1.0.10-Y.1) npodeccuoHaTbHOM
JeATEeNILHOCTH -
(b1.0.10-H.1)

2. HOK33aTe.]'[l/I, KPUTECPHUHU U HIKAJIA OHCHUBAHUA UHAHUKATOPOB JOCTUKCHUS KOMIIeTeHIIMii

N-1 onk-1. Ucnionb3yeT 0CHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbBIX TUCIUIUINH JJIs PEeIICHUs
CTaHJAPTHBIX 33]1a4 B COOTBETCTBUH C HANPaBJIEHHOCTHIO MPO(ECCHOHATBHOM NeSITETbHOCTH

3HAET OCHOBHBIE
3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCIUIUINH ((HU3NKN)
JUISL pEeLLICHNUS
CTaH/IapTHBIX 327124 B
COOTBETCTBUH C
HaIpaBIEHHOCTHIO
npoQeCcCUOHANTBHOM
JIeITeIIbHOCTH

3HA€T OCHOBHEBIC 3aKOHBI

€CTECTBEHHOHAYYHBIX
muctutuiaH (pr3ukm)
JUTSL PELIICHHUS
CTaHIApPTHBIX 337a4 B
COOTBETCTBUU C
HaIPaBICHHOCTHIO
npodeccnoHaTLHOM
JIeATEeILHOCTU

HE3HAYHUTEIIbHBIMU
omuOKaMu
OT/ETbHBIMU

npoOenaMu 3HaeT
OCHOBHbIE 3aKOHBI
€CTECTBEHHOHAYYHBIX

JucTUTUIAH (pr3uxm)
JUISL peLLIeHUsT

CTaHJAPTHBIX 33724 B

COOTBETCTBUH C
HAIPaBJICHHOCTHIO
npodeCCHOHATBHOM

JIeSITeIPHOCTH

(DOPMpreMHe KpI/ITepI/II/I U 1IKaJjla OOCHUBAHUS PE3YJILTATOB O6yLIeHI/I$I 10 JUCHUIIIINHEC
3VH
Henocrarounsriit JloctaTouHsbrit Cpennuii ypoBeHb Beicoknii ypoBeHb
YPOBCHb YPOBCHB
51.0.10-3.1 OOyuarommiics He OO6y4atonmmiics cadbo OO0yuarommiics ¢ OO0yuJarommiics ¢

TpeOyeMoii CTeneHbI0
TIOJTHOTHI ¥ TOYHOCTH
3HAET OCHOBHBIEC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCTHATUIHH (pr3uxm)
JUIsl peILIeHUsT
CTaH/IapTHBIX 33/1a4 B
COOTBETCTBHH C
HAarpaBJIeHHOCTHIO
po¢eCCHOHATBHOM
JeITeIIbHOCTH
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b1.0.10-V.1 OOGyuaromuics He | OOyuarommuiics  cmabo | OOyuarommiics ymeetr | OOydaromuiics  yMmeeT
YMEET UCIOJIb30BaTh | YMEET  HCIOJIb30BaTh HCIIOJIb30BATh UCIIOJIb30BaTh
OCHOBHBIC ~ 3aKOHBI | OCHOBHBIC 3aKOHBI OCHOBHBIC 3aKOHBI OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAyYHBIX | €CTECTBEHHOHAYYHBIX
muctuiuine (pusuku) | aucummue  (Qusuku) | aucnMIuinH (GU3MKK) | AMCHUMIUIMH  ((DU3UKH)
TSt pewenus | s penieHus JUISL peILIeHUs ULt pemeHus
CTaHAApTHBIX 33/1a4 B | CTAaHNAPTHBIX 3a7ad B | CTAaHAApTHHIX 33/1a4 B | CTAaHJApTHHIX 3axad B
COOTBETCTBHH C | COOTBETCTBHH c COOTBETCTBHH C COOTBETCTBUH c
HaIPaBJICHHOCTBIO HaIlpaBJICHHOCTHIO HaIlPaBJICHHOCTBIO HaIlpaBJICHHOCTHIO
po¢eCCHOHATBHO npogeccHOHATBHOMN npodeccHOHATBHOM npodecCHOHATBHOM
JeATEIEHOCTH JeATEeIbHOCTH JesATEIEHOCTH JeATEeIbHOCTH
b1.0.10-H.1 OO0yuatonuiics He OO6y4atomnmmiicst cnado OObyuarommiics ¢ OO0yuatontuiics
BJIajieeT HaBbIKAMHU BJIajieeT HaBbIKAMU HeOOJIBIINMU CBOOO/IHO Bi1azieeT
UCIIONIb30BAHMS WCTIONIb30BAHMS 3HAHU I 3aTpyJHEHUSIMU HaBbIKAMHU
3HaHUH OCHOBHBIX OCHOBHBIX 3aKOHOB BJIaieeT HaBbIKAaMU UCTIONIb30BaHMS 3HAHUH
3aKOHOB €CTECTBEHHOHAY4YHbIX | HCIOJB30BaHMS 3HAHHUU OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHbIX | JUCLUILIMH ((PU3UKH) OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX
JUCUUIUIAH ((DU3HKN) JUISL peILIeHUsT €CTECTBEHHOHAYYHBIX JTUCLUILIHH ((PU3UKH)
IUTSL PELCHUS CTaHJAPTHBIX 33134 B JUCLHMIUTAH ((H3UKH) JUTSL PELICHUS
CTaHJAPTHBIX 33134 B COOTBETCTBHH C JUTSL pELeHUS CTaHOapPTHBIX 33734 B
COOTBETCTBHH C HaIpaBJICHHOCTBIO CTaHJAapTHBIX 33734 B COOTBETCTBHH C
HAaIpaBJICHHOCTBIO npodecCHOHATBLHON COOTBETCTBHH C HaIpaBJICHHOCTHIO
npogeccHoHaNbHON JeATEeIbHOCTH HaIpaBJICHHOCTBIO npoecCHOHATBLHON
JeATEeIbHOCTH npodecCHOHATBLHON JeATEeIbHOCTH
JIeSITeIbHOCTH

3. TunoBbIie KOHTPOJIbHBIC 3aIaHUA U (I/IJ'I]/I) HHBbIC MaTE€pHUaJbI, H606X0)II/IMLIC JJIF OCHKHU
3HaHHﬁ, yMeHHﬁ, HAaBBbIKOB U (l/l.]'l]/l) onbITa 1€ATCJIBHOCTH, XapPaKTCPU3YIOLIIHX
C(l)OpMI/IpOBaHHOCTI) KOMIIeTEHIIMH B nmpouecce OCBOCHUA NUCHUITIMHBI

TunoBele KOHTPOJIbHBIE 3a/laHUS U MaTepUallbl, HEOOXOUMBIE Ul OLEHKH 3HAHUM, YMEHUN U
HaBBIKOB, cojiepKarcs B yueOHO-METOINYECKUX pa3paboTKax, IPUBEACHHBIX HUXKE.

1. OcHOBBl BHOpPAIMOHHOW MeXaHUKU [DIIEKTPOHHBIN pecypc] yueb. mocobue s
CaMOCTOSITENIbHOM pabOThl CTYAEHTOB OYHOW M 3a04HON (popM OOy4YEHHs HaIlpaBJIEHUS MOJATOTOBKU
23.03.03 DxcmnyaTanus TPaHCHOPTHO-TEXHOJIOTHYECKUX MALIMH U KOoMIiekcoB / FOxHO-Y panbckuit
I'AY, Unctutyt Arpounxenepud ; cocT.: E. M. bacapeiruna [u ap.] .— YensOunck: FOxHo-Y pansckuii
I'AY, 2016 .— 58 c. — [ocTtyn u3 1oKanbHOM ceTu http://nb.sursau.ru:8080/localdocs/fisika/11.pdf.

2. Mexanuka. MonekymsapHas (uU3MKa W TEPMOAWHAMHKA [DIEKTPOHHBIA pecypc]
71a00paTOPHBII IPAKTUKYM JJISl CTYICHTOB OYHOM U 3a04HOM opMbl 00yueHus [HanpasieHuit 35.03.06
Arpounskenepus, 13.03.02 DnextposHepreTuka u nekTporexHuka, 19.03.02 [IpoaykTel nmuTanus u3
pactutenpHOro cuipbsi, 23.03.03 OxcrryaTanus TpaHCIOPTHO-TEXHOJOTMYECKUX MAIIUH U
KOMILIEKCOB, criennanbHOCcTH 23.05.01 HazemHbie TpaHcopTHO-TEXHOJIOoTHYecKue cpeactna] / KOxuo-
VYpansckuii 'AY, UHcTuTyT arpounxeneput ; coct.: E. M. bacapeiruna, 0. A. Hukumus .— 2-e u3f.,
uctp. u pon. — Yensouuck: FOxno-Ypansckuit [AY, 2019 .— 142 ¢ — Joctyn U3 J0KaIbHOM ceTH
http://nblocaldocs.sursau.ru:8080/localdocs/vmat/44.pdf Hoctym w3  ceru  UHrepHer
http://188.43.29.221:8080/webdocs/vmat/44.pdf.

3. MonekynsipHas Gpusuka [ D1eKTpoHHBIN pecypce] : MeToa. ykazanus / cocT.: E. M. bacapeiruna
[u op.] ; FOxuo-Ypansckuit 'AY, UnctutyT arpounnxenepun .— Yensounck: KOxuo-Ypanbckuit AY,
2017 .— 20 c..— Moctyn u3 JIOKaJbHOM ceTu http://nb.sursau.ru:8080/localdocs/fisika/13.pdf. —
Hoctyn u3 cetn UutepHer http://nb.sursau.ru:8080/webdocs/fisika/13.pdf.
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4. MeToauveckne MaTepHAaJIbl, ONPeesiolue NpoueaIypbl OlleHHBAHUS 3HAHUI, yMeHHH,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH, XapPaKTePU3yOIMX C()OPMUPOBAHHOCTH
KOMIIeTEeHIUI

B nmaHHOM paszmene METOOUYECKHE MAaTe€pHallbl, ONPENCISAIONIUE IPOLEAYPHl OLICHUBAHMS
3HaHUH, yMEHHWH, HAaBBIKOB, XapaKTEPU3YIOMIMUX 0a30BbIi 3Tanm (OPMHUPOBAHUS KOMIIETCHIMH I10
aucuuiuinHe «Pu3uka», IpUBEIECHBl IPUMEHNUTENBHO K KaKIOMY U3 HCIOJIB3YEMBIX BUIOB TEKYLIETO
KOHTPOJISl YCTIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTalluy 00YyJaroLIHXCsl.

4.1. OueHoYHbIE CPeACTBA Il MPOBEIeHHUS TEKYIEero KOHTPOJIsA YCIeBAeMOCTH
4.1.1. Onpoc Ha TPAKTUYECKOM 3aHITHI
OTBeT Ha MPAKTUYECKOM 3aHSATUU UCTIOIB3YETCS ISl OLICHKH Ka4eCTBAa OCBOCHUS 00YJArOIIUMCS
OCHOBHOH TpOdecCHOHANTBHON 00pa30oBaTeIbHON MPOTrpaMMBbI MO OTACIBHBIM BOIPOCAM H TEMam

TUCIUIUIMHBL. Tembl W TIaHbl 3aHATHH (CM. MeToApa3paboTKM 1. 3) 3apaHee COoOOMIaroTCs
oOyyaromumcsi. OTBET OIICHUBACTCSI OIICHKOH «OTIIMYHO», «XOPOII0», «YIOBJICTBOPUTEIHHO» WIIH

«CHCYHOOBJICTBOPUTCIBLHOY.

Ne OLeHOYHbBIE CpeICTBA Kon u HaumeHnoBanue
TumoBele KOHTPOJBbHBIC 3alaHusi W (W) WHBIE MaTepHalbl, WHIUKATOpa
HEOOXOUMBIC JJIsI OIICHKY 3HAHWH, YMCHHIA, HABBIKOB U (WJIH) OIBITA KOMIIETEHIINH
NeSITeIIbHOCTH, XapaKTePU3YIOIIUX c(OpMHPOBAHHOCTH
KOMTICTCHIIHIA B ITPOIIECCE OCBOCHWSI TUCITUTUTHHBI

1 | Jluck paamycom 20cM Bpamaercs COraacHo ypaBHeHHIo =A+Bt+Ct?, N-1 onk-1.
rae A=3 pax; B=-1c?; C=0,1c?, ¢ - yroa moBopoTa paguyca JIucKa. Hcnone3yer
Onpenenuth 11 MoMmeHTa BpeMeHU 4,0 ¢ 3HaUYeHUE Yrila MEXIy OCHOBHBIC 3aKOHBI
BEKTOPAMH IIOJTHOTO W HOPMAJIBHOTO YCKOPEHWH, a TaKKe YHCIO | €CTECTBEHHOHAYYHBIX
00OpOTOB, CIENAHHBIX JHUCKOM K JaHHOMY MOMEHTY OT Havala JUCIUATUTAH JIJIS
BpaieHus. M300pa3uTh BEKTOPHI BCEX KUHEMATHUYSCKUX BEJIMYMH B pelreHus
YKa3aHHbBIII MOMEHT BPEMEHU CTaHJapTHBIX 3a/1a4 B
COOTBETCTBUHU C
HaIpPaBIEHHOCTHIO
npo¢eCCHOHAIBHON
JeSITeNIbHOCTH

Kpurepun onenku orBera (Tabi.) TOBOIATCSA A0 CBEAEHUS OOydarolIMXCs B Hayalle 3aHATUH.
OneHka 00OBsBIsSIETCS 00YYAIOLIEMYCS] HETTOCPEACTBEHHO MOCIE OTBETA.

IlIkana Kpurtepun onenuBanus
- 00yJaronIuics TOJIHO YCBOWJT yUeOHBIN MaTepua;
- TIPOSIBIISIET HABBIKU aHAIN3a, 0000IIECHNS, KPUTHUECKOTO OCMBICIICHUS

N BOCIIPUATHA I/IH(l)OpMaIII/II/I, HaABBIKH OIIMCaHUs OCHOBHBIX (1)I/ISI/I‘I€CKI/IX

- Marepuan HU3JIOKEH TpaMOTHO, B OINPEAETICHHOW JIOTMYeCKOM
IIOCJIEZI0BATENIBHOCTH, TOYHO HCIIOJIB3YETCS TEPMUHOJIOTHS,

- TOKa3aHO YyMEHUE WUIIOCTPUPOBATh TEOPETUUYECKUE MOJIOKEHHS
KOHKPETHBIMH ITPUMEPaMH, IPUMEHATh UX B HOBOW CUTYallUH;

- IPOJEMOHCTPUPOBAHO YMEHHUE PelIaTh 3a/1a4H;

- MOTYyT OBITh JONYUICHBI OJHA—IBE HETOYHOCTH MPHU OCBEIICHUHU
BTOPOCTETEHHBIX BOIIPOCOB.

OTBET YJIOBJIETBOPSET B OCHOBHOM TPEOOBaHUSAM Ha OLICHKY «5», HO IIpU
HTOM MMEET MECTO OJIMH U3 HEJOCTAaTKOB:

Onenka 5
(0TIHMYHO)

Ornenka 4
(xopor110)
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- B YCBOGHHUH Y4eOHOT0 Marepuaia JOMyIIeHbl HeOObII1e MPoOebl, He
MCKa3MBIIHE COJICPKAHUE OTBETA;

- B PEUICHUH 33124 JONYICHbl HE3HAYUTEIbHbIE HETOUHOCTH.

- HETIOJIHO WJTM HETIOCIIeIOBAaTEIbHO PACKPBITO COJAep)KaHHE MaTepHana,
HO TI0Ka3aHO oOllee MOHMMAaHUE BONPOCAa M HPOJEMOHCTPUPOBAHBI
YMEHHS, I0OCTaTOYHbIE JJIS TAIIbHEHUIIIETO YCBOCHUS MaTepHaa;

- WMEJHCh 3aTPyIHEHHS WM JONMYyHICHbl OIIMOKH B ONpEAEICHUU
HNOHSTHH, WCIOIb30BAHUN TEPMHHOJOTHH, OINMUCAHWUU (DU3UUECKUX
3aKOHOB, SIBJIGHHI U IIPOLIECCOB, PELICHUH 33/1a4, UCIIPABICHHBIE MOCTIE
HECKOJIbKMX HAaBOASAIINX BOIIPOCOB;

- HENOJIHOE 3HAHUE TEOPETHUYECKOro Marepuaia; oOydaromMiicsi He
MOXKET IPUMEHUTH TEOPHIO B HOBOM CUTYallUH.

- HE PACKPHITO OCHOBHOE COJepKaHHe ydeOHOro MaTrepuaia,

- oOHapyXeHO HEe3HaHWE WJIM HETOHMMaHue OoMblled uian Hamboiee
BaXHOW YacTH y4yeOHOIo Marepuaa;

- JONyIIEHBl OMMOKM B ONpPEIETICHUU TOHSTHH, MPU HCIIOIb30BAHUU
TEPMUHOJIOTHH, B ONHCAHWU (U3WYECKUX 3aKOHOB, SIBICHUUH U
IPOLIECCOB, PEIICHUH 33/1a4, KOTOPbIE HE HCIIPABIICHBI [TOCIIE HECKOIBKHX
HABOJSAIINX BOIIPOCOB.

OneHka 3
(YZIOBJIETBOPUTEIHHO)

OneHka 2
(HEY1OBIETBOPUTENHHO)

4.1.2. OnenuBanue oT4era mo 1adboparopHoi padore

Otyet no nabopaTopHON PabOTE UCTIONIB3YETCS ISl OLEHKH Ka4yeCTBAa OCBOCHHS O0YJarOIIMCS
OCHOBHOH TPO(ECCHOHATBLHON 00pa30BaTEIbHOM MPOrPaMMbl MO OTACIBHBIM TEMaM JUCIUILTAHBI.
Conepxanre u hopMa OTYETa 110 JTa0OPATOPHBIM PAOOTAM MPUBOAMTCS B METOJNYCCKUX YKA3aHUSIX K
naboparopubiM pabotam (m. 3 POC). ComepxaHue oTyeTa M KPUTEPUU OIEHKU oTdera (Tabi.)
TOBOJISITCS JIO CBEJICHUSI 00YJAIOIINXCS B HAYAJIC 3aHSTHIA.
Ne O1eHOYHBIE Cpe/ICTBA

KOI[ 1 HAMMCHOBAHUC

TumnoBble KOHTPOJBHBIC 3amaHUs © (WIM) WHBIE MaTepHAIbI, UH/IMKaTOpa
HEOoOXOIUMBIEC ISl OLICHKW 3HAaHWW, YMEHUW, HABBIKOB U (WJIN) KOMIIETEHIINH
OIBITa JEATCIHOCTH, XapaKTepH3YyIOMUX C(HOPMUPOBAHHOCTH
KOMITETEHITMH B MPOIIeCCe OCBOSHUS TUCIUTIIIHBI

1 1. Uto Ha3bIBaeTCS CHIION TSKECTHU? NI-1 onk-1.
2. Yto mogHUMAaeTCs Mo/ CUJIOH BCEMUPHOTO TATOTEHUS? Hcnonb3yer
3. 3anumute GOpMyITy ISl ONIPEICICHHS YCKOPEHUS CUITBI OCHOBHBIE 3aKOHBI
TSKECTH. €CTECTBEHHOHAYYHBIX
4. Kak ompezensercst yCKOpeHHEe CBOOOTHOTO TaJICHUs C TTOMOIIBIO JTUCIUTUTUH JJIs
MaTeMaTHYeCKOro MasiTHUKa? peleHus

5. Yrto Ha3pIBAETCA MATEMATUYECKUM MasTHUKOM?
6. Kak omnpeaenute mepuoj KoIeOaHW MaTeMaTHUYECKOTO
MasTHUKA?

CTaHAApPTHEBIX 3a/ia4 B
COOTBETCTBHH C
HaMpPaBICHHOCTHIO
npodeccnoHanbHOMI
TSI TEIbHOCTH

OTyer OUEHUBAETCS IO YCMOTPEHHMIO MPENnoAaBaTeNsl OLEHKOW «OTIUYHO», «XOPOIIO»,
«yIOBJIETBOPUTEIILHO», «HEYJIOBIETBOPUTEIHHO» WM OICHKOM «3auTeHO», «HE 3auyTeHo». OleHka
«3aUTEHO» CTaBUTCS oOydarommmcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPHUTEPHSIM,
YCTAaHOBJIEHHBIM [UJISI TOJIOXKUTEIBHBIX OIICHOK («OTIUYHO», «XOPOIIO», «YJOBIETBOPUTEIILHOY).
OrneHka o0BSBISETCS 00YJAIOMIEMYCsl HETIOCPEICTBEHHO MOCIIE Cauu OTYeTa.
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(HEy1OBIETBOPUTENHHO)

lkana Kpurtepuu ouneHnBanus
- N3JI0)KEHHE MaTepuala JOTHYHO, TPaMOTHO;
- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEH;
Onerika 5 - YMEHHE BBICKAa3bIBaTh M OOOCHOBATH CBOM CYKICHHUS IpPU OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;
(oTIMYHO)
- YMEHHE ONHCHIBATh (PU3NUECKUE 3aKOHBI, SIBIICHUS U POLIECCHI;
- YMEHHE MPOBOANTD U OL[CHUBATH PE3YJIbTaThl U3MEPEHUIA;
- CIOCOOHOCTH pemaTh 3a1a4H.
- U3JI0’KEHHE MaTepHalia JIOTHYHO, TPAMOTHO;
- CBOOOHOE BIIaZICHUE TEPMUHOJIOTHEH;
Onenka 4 - OCO3HAHHOE IIPUMEHEHHE TEOPETUYECKUX 3HAHUN JUIsI ONMCAHMS
(xoporo) (U3MUECKUX 3aKOHOB, SBJICHUI 1 IPOLIECCOB, PEIICHHSI KOHKPETHBIX 3a/1ad,
MIPOBE/ICHUSI M OIICHWBAHUS PE3yIbTATOB M3MEPEHHI, HO COJEpKaHUE H
¢dopma OTBeTa HMEIOT OTJeIIbHBIE HETOUHOCTH.
- U3TI0KEHHUE MaTepHalia HEeMOJIHO, HETIOCIIEI0BaTeIbHO,
- HETOYHOCTH B ONPEACICHHM MOHSATUH, B NPUMEHEHUW 3HAHUHA IS
Onerika 3 onucaHusi (U3NYECKHX 3aKOHOB, SIBJICHUH W IPOLECCOB, pemieHnus
KOHKPETHBIX 3a]1a4, IPOBEICHHUS U OLICHUBAHUS PE3yIbTaTOB H3MEPEHUH,
(YZIOBJIETBOPUTEIHHO) "
- 3aTpyAHEHUS] B 000CHOBAaHUM CBOMX CYKIICHHIA;
- oOHapyXHBaeTCs HEJOCTaTOYHO TIIyOOKOE IOHMMAaHHE H3Y4EHHOTO
MaTepuaa.
- OTCYTCTBUE HEOOXOANMBIX TEOPETUUECKUX 3HAHHIA; IOMYIICHBI OIINOKH B
OTIpENICICHU TIOHSATHIA W ONMHUCAHUHM (PU3MUYECKUX 3aKOHOB, SIBICHUU U
Onenka 2 IIPOLIECCOB, MCKAXKEH HX CMBICI, HE peIleHbl 3aJjauyd, HE MPABUIIBHO

OLICHUBAIOTCSI PE3YJIbTAaThl U3MEPEHUI;
- HE3HaHHWE OCHOBHOIO Marepuana y4eOHOM HpOrpaMMbl, JTOIYCKAarOTCS
rpyObIe OIMOKH B N3JI0KEHUH.

HIxkana

Kputepun onenuBanus

OI_ICHKa GBauYTCHO»

- U3JI0KEHHE MaTepuasa JOTUYHO, TPAMOTHO;
- cBOOOTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKAa3bIBaTb M OOOCHOBATH CBOM CYXJCHHUS NpU OTBETE Ha
KOHTPOJIbHBIC BOTIPOCHI;

- YMEHHE ONMUCHIBATh (PU3NYECKUE 3aKOHBI, SIBICHUS U TPOIIECCHI;

- YMEHHE MMPOBOJUTH M OIICHUBATH PE3YJIbTAThI N3MEPEHUN;

- CHOCOOHOCTh pellaTh WHXKEHEPHBIE 3a7aud (JOMYCKaeTCs Hajau4due
MaJIO3HAYUTEIIBHBIX OMIMOOK WM HEIOCTATOYHO IIOJIHOE PACKPBITHE
coJiep>KaHue BOMPOCa WU MOTPEIIHOCTh HEMPUHIIMITHAIBHOTO XapaKTepa
B OTBETE HA BOMPOCHI).

OI_ICHKE[ «HEC 3a4YTCHO»

- OTCYTCTBHE HEOOXOAMMBIX TEOPETHUUECKUX 3HAHUM; TOMYIIEHbI OIINOKN
B ONpEIENICHUM MOHATUNA U ONMUCAHUU (PU3MUYECKUX 3aKOHOB, SBJICHUU U
MPOLIECCOB, HMCKAXXEH MX CMBICI, HE pEIIeHbl 3a/ladd, HEe TNPaBUIbHO
OLICHUBAIOTCSI PE3YJIbTAaThl U3MEPEHUI;

- HEe3HaHHWE OCHOBHOTO Marepuana y4eOHOH MporpaMmbl, AOMYCKAaIOTCS
rpyOble OIIMOKH B M3JI0KEHUU.

4.1.3. TectupoBanue

TectupoBaHue HCIOAB3yeTCS U1 OLEHKM KadecTBAa OCBOCHMsI OOYYaroIMMCS OCHOBHOM
npogeccuoHaIbHON 00pa30BaTeIbHOM NPOrpaMMBI 110 OTAEIBHBIM TEMaM WM pa3/ieiaM AUCIUTUINHBL.
Tect npexacraBnsger coOOM KOMIUIEKC CTaHAAPTU3UPOBAHHBIX 33JaHMM, MMO3BOJISIONIMM YIPOCTUTH
IpoLelypy U3MEpPEHHsI 3HAaHUH 1 YMeHM oOydaronuxcsi. OO0yyarommMces BbIAI0TCS TECTOBBIE 3a1aHUS
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¢ (GOopMyIUPOBKOW BOIMPOCOB U MPEIJIOKEHHUEM BBIOPATh OAWH NMPABUIBHBIA OTBET M3 HECKOJIBKHX
BAPUAHTOB OTBETOB.

- 110 OKPY>KHOCTH C ITIOCTOSIHHOM CKOPOCTBIO

2. MoMeHT uHepIuu TOHKOro oOpyda maccoit M, pamuycom R
OTHOCUTENILHO  OCH, MpOXOojdlledl uepe3 ILEeHTp oOpyda
MEPIEeHIUKYIAPHO TUIOCKOCTH, B KOTOPOW JEKHUT OOpyd, paBeH
I=mR?. Ecti och BpallleHHs! HEPEHECTH MApaIelbHO B TOYKY Ha
o0pyde, ToO MOMEHT MHEPIIUU 00py4a

- YMEHBIINUTCA B 2 pa3a

- yBenuuutcs B 1,5 paza

- HE UBMEHUTCS

- ymeHbIuTes B 1,5 paza

- YBeJIMYHUTCH B 2 pa3za

3. OTHOCUTENBHOIN BEIUUYUHOM SBIISIETCS ...

- CKOpPOCTb CBETa B BaKyyMe

- OapUOHHBIN 3aps

- JJIMTEJbHOCTH COOBITHSA

- JIIEKTPUUECKUH 3aps]

4. CpenHsas KNHETUYECKasi SHEPT U MOJIEKYIIBI HIICAJIBHOTO ra3a pu
temmeparype T paBHa e=iKT/2.. 3nech I=Ng+ Ngp+2Nk, 1€ Nity Np, Nk
— YHCJIO CcTeneHeld cBOOOABI MOCTYNATENbHOTO, BPAIATEIbHOTO U
Kosie0aTenbHOro JIBUKEHUH Monekyinbl. [Ipu yciaoBuu, yTo UMeEOT
MECTO TOJIBKO TOCTYIAaTeIbHOE W BpaIlaTeIbHOE JBUKEHHE, IS
Bonopoaa (Hz) uucio i paBHO

-7

-5

-2

-8

5. B mpoliecce M30TEpPMUYECKOTO COOOIICHUS TEIUla MOCTOSHHOM
Macce MJIealbHOI0 ra3a ero SHTPOIus ...

- HE MEHSETCS

- YMEHbIIIaeTCs

- YBeJIMYUBaeTCHA

6. lI3MeHeHNe BHYTpPEHHEH SHEpPrHM ra3a MPOU30LUIO TOJBKO 3a
cueT paboThI CKaTHs ra3a B ...

- U30TEPMHUYECKOM MpoIiecce

- 1300apHOM Ipolecce

- U30XOpPHOM IIpolLiecce

- aAnadaTHYeCcKOM mpouecce

Ne O11eHOYHbIE CPEJICTBA Kon n HanmenoBanue
TunoBble KOHTPOJBHBIE 3aJaHUsl W (WIM) HUHBIE MaTepUabl, MHAMKATOpa
HEOOXOAMMBIE [UI OLICHKM 3HAHWUH, YMEHWH, HaBBIKOB W (WJIN) KOMIIETCHIINH
OMBbITa JEATEIBHOCTH, XapaKTepPU3YIOMHX C(HOPMUPOBAHHOCTD
KOMIIETEHIMH B IPOIlecCce OCBOCHUS IUCHUILIMHBI

1 1. Ecniu uMIynbc CUCTEMBl MAaTE€pPHAJIbHBIX TOYEK B OTCYTCTBUU NA-1 onk-1.
BHEIIIHUX CHJI OCTAeTCs IOCTOSHHBIM, TO LIEHTP Macc 3TOM CUCTEMBI Hcnonb3yer
MOJKET JABUTATHCA ... OCHOBHBIE 3aKOHBI
- PABHOMEPHO M NPSIMOJIMHEHO €CTECTBEHHOHAYYHBIX
- C IOCTOSIHHBIM YCKOPEHUEM JUCLUIUINH JJIs
- C IEPEMEHHBIM YCKOPEHUEM pereHus

CTaHJApTHBIX 3371a4 B
COOTBETCTBHH C
HaIPaBJICHHOCTHIO
npodeccnoHanbHOM
NEeSATETbHOCTH
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7. ToueuHbll 3apsin +q HAXOAUTCA B IEHTpe ChepruecKoi
noBepxHocTu. Ecnu 3apsa cMecTUTh U3 LieHTpa chepbl, OCTaBIIss
€ro BHYTPM Hee, TO TOTOK BEKTOpa HAaNpsSKECHHOCTU
JIEKTPOCTATUYECKOT'O MOJIs Yepe3 MOBEPXHOCTh CHEpBI. ..

- YMEHBIINTCS;

- He H3MEHMTCH,

- YBEJIIMUYUTCS

8. Ecnu yBenuuuTh B J1Ba pa3za HaNpsSHKEHHOCTb JIEKTPUUYECKOrO
110JI B IPOBOJHUKE, TO YZEJIbHAs TEIUIOBAs MOLIHOCTb TOKA ...

- YMEHBIINTCS B J[Ba pa3a;

- HE U3MEHUTCS;

- yMEHbIINTCSA B 4 pasa

- yBeJIMUMTCA B 4 pa3a;

- YBEJIMUUTCS B iBa pas3a;

9. Ilpm mnoMewmeHMH JAMINEKTPUKA B JIEKTPUUECKOE IIO0Je
HANPSHKEHHOCTb  AJIEKTPHUYECKOTO TOJIi BHYTPU OECKOHEYHOTO
OJTHOPOJHOTO HM30TPOIHOIO JU3JIEKTPUKA C JAUIIEKTPHUECKON
IIPOHUIIAEMOCTBIO € ...

- OCTaeTCsl HEU3MEHHOM;

- OCTAETCS PABHOW HYJIIO;

- YBEJIMUMBACTCS B € pa3s;

- YMeHbllIaeTcs B € pa3

10. YMeHbII€HHE aMILTUTY/Ibl KOJIeOaHUH B CUCTEME C 3aTyXaHUEM
XapaKTepu3yeTcs BpeMeHeM penakcanuu. Eciu npu Hem3MeHHOM
OMUYECKOM COIIPOTHBIIEHUH B KOJIEOATEIILHOM KOHTYPE YBEJINYUTh
B 2 pa3za MUHAYKTUBHOCTh KaTyLIKH, TO BpEMS peaKCalyu. ..

- YMEHBUINTCSA B 2 pa3a;

- YBEJIMYHUTCA B 2 pa3a;

- YBEJIMUUTCS B 4 pasa;

- yMeHbIINTCA B 4 pa3a

Ilo pe3ynpraTam TecTa OOy4arolieMycs BBICTaBJIAECTCS OLIEHKA «OTIMYHOY», «XOPOIIOY,
«yIOBJIETBOPUTEIILHO» NN «HEYOBIETBOPUTEIBLHOY.

Kpurepun ouenuBanus orBera (Tabn.) NOBOAATCA A0 CBEAEHUS OOydarolUMXcs OO Hadaja
TecTUpoBaHus. Pe3ynpTar TecTUpoBaHUS OOBSABISAETCS 00YydaroEMYCsl HEMOCPEICTBEHHO TOCHE €ro
Clla4H.

Kpurepun onenuBanns

HIkaJua °
(% npaBUJIBLHBIX OTBETOB)

Ornenka 5 (OTIMYHO)

Orenka 4 (xoporio)

Onenka 3 (y10BIETBOPUTENIBHO)

Onenka 2 (HEYI0BIETBOPUTEITHHO) meHee 50

TecroBble 3amaHMs, HUCHOJB3YIOLIMECS M OLEHKM KadyecTBa JUCHUUIUIMHBI C TIOMOILBIO
nH(pOpMallMOHHBIX TexHonorui, mnpuseneHsl B PIIJ: «10. HMuHdopmanroHHblE TEXHOJIOTUH,
UCMOJIb3yeMblIe MIPU OCYIIECTBICHNN 00pa30BaTeIbHOI0 MpoLecca Mo AUCHUILINHE, BKIIIOYas TIepeueHb
MIPOTPaMMHOTO 0OecrieueHus] 1 MHPOPMAIIMOHHBIX CIIPaBOYHBIX cucteM» - My TestX10.2.
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4.2. IIpoueaypsl U OlIEHOYHBIE CPEACTBA IJIsl NPOBEAEHUS MPOMEKYTOYHOM aTTeCcTAlluU

4.2.1. 3auer

3ayer saBnsercs (QOpPMON  OLIEHKM KadecTBa OCBOCHHMS  OOYYalONIMMCS  OCHOBHOM
npodeccuoHaIbHON 00pa30BaTEIbHOM IPOrpaMMBbl IO pasaenam qucuuIuinHel. [1o pesynbraTtam 3ayera
00y4aroImeMycsi BHICTABIISICTCS OLEHKA «3aUTEHO» WM «HE 3aUTEHO»; OLEHKA «OTINYHO», «XOPOIIO,
«yIlOBJIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHOY» B Cilydae Aup(HepeHInpOBaHHOIO 3aUeTa.

3ayer TPOBOAUTCS MO OKOHYAHWM UTEHHUS JIGKIMH W BBIIOJHEHUS J1a0OPaTOPHBIX
(mpakTHUYeCKUX) 3aHATHH. 3aueT NPUHMMAETCs IPErnoAaBaTesIIMU, MPOBOAMBIIUMH J1IaOOPAaTOPHbIE
(mpakTHUeCcKue) 3aHATHS, WM YUTAIOMIMMU JICKIMH 10 JAHHOH AMCUMIUIMHE. B cioydae oTCyTcTBHs
BEAYIIEro IIpernojaBaTesis 3ayeT NPUHUMAETCS MpenojaBaTesieM, Ha3HAYEHHBIM paclopsKeHUEM
3aBenytoniero kadenpoil. C paspemieHus 3aBenyromero kagenapoil Ha 3a4eTe MOXKET IMPUCYTCTBOBATh
npernoaBaTesnb Kadeapsl, IPUBJICUESHHBIN 1J1 TOMOLIH B IPUEME 3aueTa.

[lpucyrcTBHME Ha 3adere mpenojaBaTeNeil ¢ Apyrux kadenp ©0€3 COOTBETCTBYIOLIETO
pacropsKeHUs peKTopa, IPOpeKTopa 1o yueOHoi paboTe win aekaHa GpakyabTeTa He JOIyCKaeTCs.

@opma(bl) MpoBeAEHHs 3adeTa (YCMHBLU ONpoOc NnO Ounemam, NUCbMEHHAs paboma,
mecmupoganue u Op.) ONpenessaoTcs Kadeapoil U JOBOAATCA 10 CBeAEHUs 0oOyyarollUXcs B Hayale
ceMecTpa.

Jlis mpoBenieHMs 3adeTa BeAyIIMil MperojaBaTellb HaKaHyHE I0JIy4aeT B JIeKaHAaTe 3a4eTHO-
HK3aMEHAIMOHHYIO BEJIOMOCTh, KOTOpasi BO3BPAIIACTCS B JIEKAHAT MOCIE OKOHYAHUS MEPONPUATHS B
JIeHb [IPOBE/ICHUS 3aUeTa UM YTPOM CIIEAYIOIIErO JHS.

OOyuJatomirecs MpH SIBKE Ha 3a4eT 00s13aHBl UMETh TPU ceOe 3aUeTHYI0 KHUXKKY, KOTOPYIO OHH
IPEIbSBIAIOT MPENOAABATENO.

Bo Bpemst 3auera 00y4aromuyecss MOTYT IOJIb30BaThCSI C Pa3pelIeHUs BEIYILETro MPenoaaBaTes
CIPaBOYHON M HOPMATUBHOH JIUTEPATypOil, APYTUMH TOCOOUSAMHU M TEXHUYECKUMU CPEACTBAMM.

Bpewmst moroToBKE 0TBETA B YCTHOW (hOpME IIPH cllaue 3a4eTa JOHKHO COCTaBIATh He MeHee 20
MUHYT (I10 KeJIaHUI0 00YyYarolerocsi OTBET MOXKET ObITh JOCPOUHbIM). Bpems orBera - He Gonee 10
MUHYT.

[IpenonaBaremnto MperoCTaBiIsIeTCs IPABO 3a/1aBaTh 00yUYaAOIIUMCS JJOIIOJHUTEIbHbBIE BOIPOCHI
B PaMKax MPOTPaMMbI JUCITUTUINHBL.

KadyecTBeHHass OIlEHKa «3ayTeHO», BHECEHHas B 3a4e€THYIO KHIDKKY UM 3a4eTHO-
HK3aMEHAIIMOHHYIO BEIOMOCTb, SIBJISIETCS PE3YJIbTaTOM YCHEIIHOTO YCBOSHHS YIeOHOTO MaTepurania.

Pe3ynbTat 3aueTa B 3aUu€THYIO KHUXKKY BBICTAaBIISI€TCS B JIEHb IPOBE/ICHUS 3a4eTa B IPUCYTCTBUU
camoro oOyuvaromerocs. [IpernomaBaTeny HeCyT MePCOHATLHYIO OTBETCTBEHHOCTH 32 CBOEBPEMEHHOCTh
U TOYHOCTh BHECEHHMs 3alucel o pe3ynbTaTax MPOMEXKYTOUYHOH aTTecTallid B  3a4€THO-
HK3aMEHAIMOHHYIO BEIOMOCTh U B 3a4€THBIC KHIDKKH.

Ecnu oOyuaromuiics sSBWIICS Ha 3a4eT M OTKAa3aJcs OT MPOXOXKAEHUS aTTECTAllMH B CBS3U C
HETIOJrOTOBJIEHHOCTBIO, TO B 3a4€THO-9K3aMEHAIIMOHHYIO BEJIOMOCTh €MY BBICTABIISIETCS OI[EHKA «HE
3aYTEHOM.

HesiBka Ha 3aueT oTMevaeTcsi B 3a4€THO-IK3aMEHAIIMOHHOMN BETOMOCTH CIIOBAMHU «HE SIBUJICS».

Hapymienre AMCHUIUIMHBI, CIUCBIBAaHUE, HCIOJIb30BaHUE OOYYarOIIMMUCS Hepa3pelleHHbIX
MEYaTHBIX M PYKOIMCHBIX MAaTepHajoB, MOOWIBHBIX TeNe()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYTUX BUI0B JMUYHOW KOMMYHHUKALIMOHHOM M KOMITBIOTEPHOM TEXHUKHU BO
BpeMs 3aueTa 3alpenieHo. B ciryuae HapymieHHs 3TOro TpeOOBaHUS MPeToaaBaTellb 00s3aH yIaluTh
00y4YaroIerocst U3 ayIuTOPHH U IMPOCTAaBUTh EMY B BEJIOMOCTH OLICHKY «HE 3aUTE€HO.

OOyuJaronMcsi, He CIABIIMM 3a4€T B YCTAHOBJICHHBIE CPOKH IO YBKUTEIHHOW TNPHUYMHE,
WH/IMBUyaJIbHBIE CPOKH MPOBEJICHHS 3a4eTa ONPEACISAIOTCS JeKaHOM (paKyJIbTeTa.

OOyuJatonuiecs, WMEIONIME aKaJIeMHYECKYI0 3aJ0JDKEHHOCTh, CJAl0T 3a4eT B  CPOKH,
ompenenseMble YHHUBepcUTeTOM. MH(opMamus o IUMKBUIAIMK 33J0JDKEHHOCTH OTMEYaeTcsl B
9K3aMEHAIIMOHHOM JIUCTE.

JlomyckaeTcsi ¢ pa3pelleHusl JeKaHaTa U JIOCPOYHas clada 3adeTa C 3allMChl0 Pe3ylbTaToB B
SK3aMEHAIIMOHHEIN JINCT.
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WMuBanuapl M JMIa ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI MOTYT C/aBaTh 3a4€Thl B
CPOKH, YCTAaHOBJICHHBIC WHIUBUAYATbHBIM YY€OHBIM TUIAHOM. VIHBAIMIBI M JIMIA C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbsI, UMEIOIIME HAPYIICHHS OMOPHO-/IBUTaTENIbHOTO alapara, A0MyCcKatoTcs Ha
aTTECTAI[MOHHBIC UCTIBITAHUS B COTPOBOXKICHUU aCCUCTEHTOB-COMPOBOKIAOIINX.

[Ipouenypa mnpoBeneHUs MPOMEKYTOUHOM aTTecTalMu JUIsi OCOOBIX CIIy4aeB H3JI0KEHa B
«[TonoxeHnu 0 TeKyIIeM KOHTPOJIE YCIIEBAEMOCTH M MTPOMEXKYTOUHON aTTECTAIUU O0YJArOIIUXCS 110
OIIOIl OGakanaBpuara, crneruanurera W Marucrpatype» DPI'BOY BO [OxHO-Ypansckuit ['AY

(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 T.).

3. BemectBo B 3nexTpuueckoM mnosie. [lossipHble W HENOJIApHbIE
Moutekyinbl. [lonspusanus nuanekTpukoB. Bekrop cMenienus.

Ne O1eHOYHBIE CPEACTBA Kox n nHaumenoBanue
TunoBble KOHTPOJBbHBIE 3aJaHuid W (WIM) HHBIE MaTepUabl, MH/IUKATOpa
HEOO0XOAUMBIE [T OLIEHKU 3HAHUI, YMEHHIA, HABBIKOB U (MJIM) OIBITA KOMIIETEHIINH
NeSITeNIbHOCTH, XapaKTepU3yIOIIUX c(OpMUPOBAHHOCTD
KOMIIETEHIMH B IPOIIECCe OCBOCHUS IUCIUTUINHBI

1. 1. DIIEKTPUYECKUI 3apsi. B3aumoneiictBue 3aps0B. N-1 onk-1.
DnekTpocTaTudyeckoe mosne. Bektop HampsbkéHHocTu.  Pacuér Ucnonb3yer
ANEKTPOCTATUYECKUX TOJICH. OCHOBHBIE 3aKOHbI
2. llorenmman  »nekTpocTatudeckoro monsi. PabGora 1o | ecTeCTBEHHOHAYYHBIX
MepEeMEIIEHUIO 3apsI0B B dJIeKTpocTaTudeckoM nose. [loreniuan u JTUCIUIUIAH 15
TPaJIMeHT MOTEHIMANIA. DKBUTIOTEHIIMAIbHbIE TOBEPXHOCTH. pereHust

CTaHAApPTHBIX 3a1a4 B
COOTBCTCTBHHU C

4. TIpoBOAHHMKM B 3JIEKTPOCTATUYECKOM IIOJ€. DJEKTPOEMKOCTh | HAINpPaBIEHHOCTBIO
poBOTHUKOB. KOHIEHCATOPBI. npodeccruoHaIbHON
5.  IloctosHHBIA  snekTpuyeckuid  Tok.  3akoH  Owma. JeSTeNbHOCTU
Onekrtponasmwxkymas cuia. llpaBuna Kupxropa wu  pacuérsr

NMEKTPUUYECKUX LICTIEH.

6. Kimaccuueckas Teopust 2JIeKTpOIpoBoIHOCTH. BriBoj 3akoHa OMma.
IIpupona cBepXNpOBOIUMOCTH.

7. Hocutenu TOKa B pa3javyHbIX MPOBOJHUKAX. DJIEMEHTHl TEOPUU
aneKkTponpoBoaHOCTH. IlomynpoBonnuku. IlomynpoBogHUKOBBIE
npuOoOpbl. DieMeHThl (U3NYECKON 3nekTpoHUKU. KoHTakTHbIE
SBJICHUS B METaJlJIaX U MOJYIPOBOJHUKAX.

8. MarautHoe mone. B3amMonmeHCTBHE JIIEKTPHUECKUX TOKOB.
Pacuérsl marunTHBIX noneil. 3akoH buo-Casapa-Jlannaca.

9. MarauTtHbIe CBOHCTBa BemlecTBa. [[ua-, mapa- u peppomMarHeTuky.
Jomenbl.  @DepputThl.  DNEKTPOMAarHWTHBIE  CENapaTopsl B
arpOMHKEHEPHH.

10. [leiicTBME MAarHMTHOIO TOJSI Ha OJJEKTPUYECKUH TOK H
JBUKYIIMECS 3apshkeHHble yacTullbl. Cuita Amrepa u cuna Jlopenna.
Dddext Xomna. DIEKTPOABUTATEIH.

11. DnextpomarutHas HMHAYKUUSA. 3akoH Dapaznes U IpaBUIIO
Jlenua. Mexanu3Mm Bo3HUKHOBeHUs DJIC nHIyKIUN.

12. Tenepatopbl rapmonuueckon OJIC wm TpanchopmaTopsl.
WNHayKTUBHOCTH IPOBOIHUKOB. DHEPTUs MarHUTHOT'O TIOJISI.

13. IlepemenHsbIi anekTpuyeckuii Tok. Llemn mepemMeHHOro ToKa.
3akoH Oma Ju1s neneit nepemMeHHoro toka. [lonHoe conpoTuBieHne
IIEpEMEHHOMY TOKYy. BekTtopHas nmarpamma. Pe3onanc B nemsx
IIEPEMEHHOT0 TOKA.

14. DnextpomarautHoe noje. O6o6meHne 3akoHa Papanes. 3aKoH
MOJIHOTO TOKAa. TOK cMenieHus. OJIEeKTPOMAarHUTHBIE BOJIHBI.
YpaBuenuss MakcBemna. Cuctema ypaBHeHMH MakcBemna B
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muddepeHManbHOl U UHTErpanbHO ¢dopmax. Bektop VYmosa-
IloitnTrara. JlaBnenue cBera.

15. T'apmonmnueckuit ocrmuisitop. CBOOOIHBIE 3IEKTPOMArHUTHbIE
KoseOaHus. 3aTyxarolue U BoIHYKICHHbIE Kosiebanus. Pezonanc.
16. T'enepaums, mepenada W TPUEM DIEKTPOMATHUTHBIX BOJIH.
OTKpbITBIA ~ KoneOaTrenbHBIH  KOHTYp.  IlpuHium  paGoTsl
paguoriepeatTyika M paguonpuémMHuka.  Moaynsauus u
JNETEKTUPOBAHMUE JJIEKTPOMAarHUTHBIX BOJIH. Paguoniokauus u
TEJIEBUJICHUE.

17. llkana 31eKTpOMarHUTHBIX BOJIH. Pa3nnuHble quana3zoHbl 4aCTOT
ANIEKTPOMArHUTHBIX BOJIH, HUX XapakTepHble OCOOEHHOCTH H
TEXHUUYECKUE CPEJCTBA UX MOJyUYEHHUSI.

18. Hcnonp3oBaHuEe BHIUMBIX, YIbTPA(QHUOJIETOBBIX U JPYTUX
U3JIy4EHUH B paCTEHUEBOJICTBE U JKUBOTHOBOJICTBE.

IIkama u KPpUTCpHUH OLICHHUBaHWA OTBETA 06yqa}omeroc>1 IMpEaACTaBJICHEI B Ta6J'II/II_IC.

Hkana Kpurepun oneHuBanusi

OrieHKa «3a4TeHO» 3HaHME  MPOTPAaMMHOrO0  MaTepuana, yCBOGHHE  OCHOBHOU H
JOTIONIHUTEIPHOW ~ JUTEpaTyphl,  PEKOMEHJOBAHHOM  MpoOrpammon
JTUCHUTIIMHBI, TIPABUJILHOE pEIICHUE MHXCHEPHOW 3a/layu (JIOMyCKaeTcs
HaJIM4YMe MaJO3HAUYUTEIbHBIX OIIMOOK WM HEAOCTATOYHO IIOJHOE
pacKpeITHE COAEPIKAHKUE BOIIPOCA WX ITOTPELIHOCTE HEIIPUHIIUIINAIHEHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OrneHka «He 3a4T€HO» | mpoOeiabl B 3HAHMAX  OCHOBHOTO  IMPOrPAMMHOTO  MaTepuaa,
MIPUHIMIHUATIBHBIC OIIMOKHU MPU OTBETE HA BOMPOCHI.

4.2.2. DK3aMeH

Ok3aMeH sBnseTcs (GOpMOMl OLEHKM KadecTBa OCBOCHMS OOYYaroIIUMCS OCHOBHOM
npodeCCHOHATFHONH 00pa3oBaTeNbHON MPOTPaMMBI MO paszieniaM TUCHHMIUIHHEBL. [lo pesynbTatam
9K3aMeHa 00y4YaroIIeMycsl BBICTABIISETCS OIEHKA «OTIIMYHOY, «XOPOIIOY, «yIOBIETBOPUTEIHLHOY HIIN
«HEYJOBIIETBOPHUTEIHHO.

OK3aMeH MO AUCUUILUIMHE MPOBOJUTCS B COOTBETCTBUHM C PACHHCAHUEM IMPOMEKYTOUHOM
aTTeCTallu, B KOTOPOM YKa3bIBACTCA BPEMs €T0 MPOBCACHUA, HOMEP ayAUTOPUHU, MECTO IIPOBCACHUS
KOHCYJbTaIlH. Y TBEPKACHHOE paclucaHne pa3MenaeTcs Ha HHPOPMAIIMOHHBIX CTEH/aX, a TakKe Ha
opUIMaTBEHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHUN JUIsI MPOMEKYTOUHOM aTTeCTAllMU OOYYaOIIUXCs YCTaHABIMBAETCS
paboueit mporpaMMoi TUCIUIUTMHBI ¥ IOBOJUTCS IO CBEJICHHUS 00YYalONINXCsl B HaUaiIe ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuilo, Jektopamu. C paspelieHus 3aBenyromero kadenpoi
Ha 3K3aMeHe MOXKET IPUCYTCTBOBATH MpernoaBaTelib Kadeapsl, IPUBICUECHHBIN 1J11 IOMOIIY B IpUEME
’K3aMeHa. B ciydae oTcyTcTBUS BeAyIIEro MpernojaBaTesis SK3aMeH NMPUHUMAETCS MPernoaaBaTesieM,
Ha3HAYEHHBIM PaCTIOpsDKEHUEM 3aBeyIonero Kadempoii.

[TpucyrcTBHE Ha 5K3aMeHe mpernojaBaTenel ¢ aApyrux kadeap 0e3 COOTBETCTBYIOLIETO
pacnopspKeHHs peKTopa, IPOPEKTopa 1Mo yueOHo# padoTe win JekaHa GakyinbTeTa He TOMyCKaeTCsl.

OO6yuaroriuecs MMpH sIBKE Ha HK3aMeH 0053aHbl UMETh IPH ce0e 3aUETHYIO KHUXKKY, KOTOPYIO OHH
MPEIBSIBISTIOT IK3aMEHATOPY.

Jlst mpoBeieHus SK3aMeHa BeAyIIUi MpernojaBaTellb HaKaHyHe TOJy4YaeT B IeKaHaTe 3a4eTHO-
HK3aMEHAIIMOHHYIO BEJIOMOCTh, KOTOpasl BO3BpAIIAETCS B JIEKAHAT MOCIE OKOHYAHUS MEPOIPHUATHS B
JIeHb IIPOBE/ICHUS 3K3aMEHa HJIM YTPOM CIIETYIOLIETO JTHS.
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OK3aMeHBbl MPOBOJATCA IO OWjeTaM B YCTHOM WM NHCBMEHHOM BHJAE, JHOO B BHIE
TECTUPOBAHUsS. DK3aMEHAIMOHHBIC OMIIETHI COCTABISIOTCS M0 YCTAHOBICHHON (hOPME B COOTBETCTBUU
C YTBEpXIEHHBIMH Kadeapoil SK3aMEHAIlMOHHBIMH BONPOCAMH M YTBEP)KIAIOTCS 3aBEIyIOLIHM
kadenpoii exxeronHo. B Ouiere comepkurcs He Ooliee TpeX BOMPOCOB, 2 TEOPETUUYECKUX BOMPOCA U
3amayqa.

DK3aMEeHATOpy NPEAOCTaBIISETCS MPaBO 3a7aBaTh BOMPOCHI CBEpX OWieTa, a TaKkkKe MOMHMO
TEOPETHUYECKUX BOIPOCOB JaBaTh JUIS pEIICHHs 3aJayd W TNPHMEpPHI, HE BBIXOIAIINE 32 PaMKH
MPOIIEHHOT0 MaTepHaja 1o U3y4aeMon JUCIUIUINHE.

3HaHMA, YMEHHUS U HaBBIKM OOYYAIOMIMXCS ONPEIEIISIOTCS OIEHKAMH «OTIIMYHOY, «XOPOIIOY,
«KYHOOBJICTBOPUTCIIBHO», «HCYHOBJICTBOPUTCIBHO» W BBICTABJIAIOTCA B 3a4YCTHO-3K3aMCHAILIMOHHYIO
BE/IOMOCTB ¥ B 3a4ETHYIO KHIDKKY O0Y4YalOIIerocs B I€Hb SK3aMeHa.

[Ipu npoBeieHNH YCTHOTO PK3aMEHa B ayIUTOPUU HE JIOJDKHO HAXOJHUTHCS Oosiee (yKa3bIBaeTCs
KOJINYECTBO OOYYArOIIMXCs) Ha OJTHOTO MPETo1aBaTels.

[Tpu mpoBeICHNH YCTHOTO 9K3aMeHa CTYICHT BBIOMPAET 3K3aMEHAIIMOHHBIN OWIIET B CIIy4aitHOM
HOPSIZIKE, 3aTEM Ha3bIBaeT (haMIIINIO, UMSI, OTYECTBO U HOMEP 3K3aMEHAIMOHHOT0 OnieTa.

Bo Bpemsi sk3aMeHa oOydaroliyecs MOTYT IOJB30BaThCcsi C pa3pelieHUs] 3K3aMeHaTopa
IpOrpaMMOil TUCHUIUIMHBI, CIPaBOYHOW W HOPMATUBHOM JUTEPaTypoOil, APYIMMH MOCOOMSIMH U
TEXHUYCCKNMU CPEACTBAMU.

Bpems moarotoBku oTBeTa Ipu cayue SK3aMeHa B YCTHON (opMe TOKHO COCTABISATh HE MEHee
40 MuHyT (10 kKeaHuI0 00yUaroLIerocss OTBET MOXKET ObITh JOCPOUYHBIM). Bpems orBera — He Gonee 15
MUHYT.

OO0yyaromuiicsi, UCTIBITHIBAIOIINI 3aTPYIHEHUS NIPU MOATOTOBKE K OTBETY IO BEIOPAaHHOMY UM
Oniery, UMeeT MpaBO Ha BBHIOOP BTOPOrO OMIIETa C COOTBETCTBYIOUIMM IPOIJICHHEM BPEMEHU Ha
IIOATOTOBKY. HpI/I OKOHYATCJIbHOM OIICHUMBAHHHU OTBETAa OIICHKAa CHMXACTCA Ha OAHH 63.]1.]1. BI)II[a‘Ia
TPEThEro Oniera He pa3peraeTcs.

Ecnu oOyuaromuiics sBUICS Ha 3K3aMEH, H, B3sIB OWJIET, 0TKA3aJICs OT MPOXO0XKIACHUS aTTECTAI[N
B CBS3M C HENOATOTOBICHHOCTBIO, TO B  BEJOMOCTH €My  BBICTAaBISIETCS  OIIEHKA
CHECYHAOBJICTBOPUTCIBLHO.

Hapymienne AMCHMIUIMHBI, CIHCBIBAaHHE, HCIOJIB30BaHHWE OOYYaroUIMMUCS Hepa3pelIeHHbBIX
MEYaTHbIX W PYKOIHNCHBIX MATCPUAJIOB, MOOWIBbHBIX TeJ'IC(bOHOB, KOMMYHHKATOPOB, INIAHIICTHBIX
KOMITBIOTEPOB, HOYTOYKOB U APYTHX BUIOB JINYHOW KOMMYHHKAIIMOHHON U KOMITBIOTEPHOI TEXHUKHU BO
BpeMsl aTTECTAllMOHHBIX HWCIIBITAHUN 3ampemeHo. B ciydae HapymieHus 3Toro TpeOoBaHUS
npenoaaBaTeNb 0053aH yIadUTh 00YyJaroIerocs U3 ayAINTOPUU U IPOCTABUTh €MY B BEZIOMOCTH OIICHKY
«HEYJOBIIETBOPHUTEIHHOY.

BeicTaBneHne OIIEHOK, TOMYYEHHBIX TP TOJBEJCHUU PE3YJIBTATOB MPOMEXKYTOUYHON
aTTeCTalluH, B 3a4YCTHO-3K3aMCHAIITUOHHYIO BEIOMOCTD U 3a4YCTHYIO KHHMXKKY ITPOBOAUTCA B IPUCYTCTBUU
camoro oOyyvaronierocs. [IpenogaBareny HeCYT MEPCOHANTBHYIO OTBETCTBEHHOCTD 32 CBOEBPEMEHHOCTb
M TOYHOCTH BHECEHHS 3amnucer o pe3yiibTaTax HpOMeH(yTOqHOﬁ arrecraqum B 3a4Y€THO-
9K3aMEHAIIMOHHYIO BEJIOMOCTD U B 3a4€THBIC KHUKKH.

HesBka Ha »K3aMeH OTMeEUaeTcs B SaLIeTHO'SKSaMCHaIII/IOHHOI\;I BEAOMOCTH CJIOBAMH <«HE
SIBUJICSY.

Jiist oOydaronuxcs, KOTOPbIE HE CMOTJIN CIIaTh 9K3aMEH B YCTAaHOBJICHHBIE CPOKH, Y HUBEPCHTET
YCTaHABJIMBAET MEPHOJI JUKBUIAIMU 330JDKEHHOCTH. B 9TOT mepuoa npenogaBareny, NpuHIMaBIINE
OK3aMC€H, NOJDKHBI YCTaHOBUTH HE MCHEC 2-X }IHGI\/’I, Koraa OHH 6YJIYT MNpUHUMATh 3a10JKECHHOCTH.
Wudopmanus o TMKBUAANH 3310JKEHHOCTH OTMEYAETCs B 9K3aMEHAI[HOHHOM JIHCTE.

O6y'-IaIOH_[I/IMC$I, IMOKa3aBIIMM OTJIHWYHBIC WM XOPOIIMWEC 3HaHWA B TCUYCHHE CEMCCTpa B XOO€
MOCTOSTHHOTO TEKYILIETO KOHTPOJIS yCIIEBAEMOCTH, MOXKET OBITh IPOCTaBIICHA YK3aMEHAIIMOHHAS OIICHKA
JOCPOYHO, T.€. 0e3 caaun dx3ameHa. OIeHKa BBICTABISIETCS B DK3aMEHAIIMOHHBIHN JINCT WK B 3a4ETHO-
9K3aMEHAIIMOHHYIO BEIOMOCTb.

I/IHBaJ'II/I)IBI " Jinga ¢ OrpaHU4YCHHBIMU BO3MOKHOCTSAMU 310POBbA MOTI'YT CAaBaTh 3K3aMCHEI B
MEKCECCUOHHBIH MEPUO/] B CPOKH, YCTAHOBIICHHBIC WHIMBH/YIbHBIM YI€OHBIM TUIaHOM. VIHBaIH B! 1
Jyuhga ¢ OrpaHUYC€HHBIMU BO3MOXXHOCTAMH 3J0POBbSA, UMCIOINNEC HAPYIICHUA OIMOPHO-ABUTATCIIBHOT'O
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armrapara,

COITPOBOXKIAFOIIUX.

JOMMYCKATCA Ha aTTCCTAHMOHHBIC MCIBITAHUA B COIIPOBOXACHHUHN AaCCHUCTCHTOB-

[Ipouenypa mpoBeneHUs MPOMEKYTOUHOM aTTecTalMu JUisi OCOOBIX CIIy4aeB H3JI0KEHa B

«[TonoxeHnu 0 TeKyIIeM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTAIlUU O0YJArOIIUXCS 110
OIIOIl OGakanaBpuara, crneruanurera W Marucrpatype» DPI'BOY BO [OxHO-Ypansckuit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

3. BekropHbiii cnocod omnMcaHus ~ JABMXKEHUH.  BexTopsl
MepeMEeNIeHUsl, CKOPOCTHU, YCKOPEHHMs. YTJOBBIE XapaKTEPUCTUKU
JBUKEHUS 110 OKPYKHOCTH.

4. DnemMeHThl pelasITUBUCTCKON MexaHuKU. [locTynaTel cienaibHOM
Teopun oTHocuTenbHOCTU. [IpeobpazoBanus Jlopenna. CroxxeHnue
ckopocteil. OTHOCUTENIBHOCTh JJIMHBI OTPE3KOB M JUIMTEIBHOCTU
BPEMEHHBIX HHTEPBAJIOB.

5. /IlmHaMuka MarepuanbHOM TOUKH U MOCTYNATEIbHOIO JIBHXKEHUS
TBépAoro tena. [lpuHumn oTHocuTenbHOCTH. 3akoHbl HbroToOHA.
Bunger cui.

6. JluHamuka BpamiaTesJbHOTO JIBIKEHUS. MoMEHT cuiibl. MOMEHT
WHEpUUU. 3aKOHBI COXPAaHEHUSI UMITYJIbCAa U MOMEHTA UMITYJIbCA.

7. VlHepuumanbHble W HEWHEpHHabHblE cHUCTeMbl OTcuéra. Cuibl
WHEPLUHU MIPHU PA3IUYHBIX BUJAX JBUKEHUS.

8. Pabota, MomHOCTb ¥ 3HEprus. Mexanuueckasi paboTa U MOIIHOCTh
MIpU MOCTYNAaTEeIbHOM U BpalllaTelIbHOM JABMXKeHUsAX. KuHetnueckas
SHEPrus U TEOpeMa 0 KHHETUUYECKOI SHEPTUu.

9. KoHcepBaTuBHBIE CHJIBI M NOTEHLUMANIbHAs 3Heprus. lIpumepst
MOTEHLIMAJIbHBIX MOJIeH. 3aKOH COXPaHEHUs SHEPTUU B MEXAHUKE.
10. Mexanuueckne koneOanus. KuHemaTHKa TrapMOHUYECKUX
konebanuit. CioxxeHue KojiebaHui. AKYCTHUECKHE PE30HATOPHI.

11. JIunamuka rapMoHuuyeckux konebanuii. Juddepenimanbuoe
ypaBHEHHE KOJIeOaHUN. 3aTyXarollle U BBIHYKICHHBIC KOJICOAHUS.
Mexanunyeckuii pe3oHaHC. MasTHUKH.

12. Mexanuuyeckue BOJIHBL. BonHOBoe ypaBHeHue. Buabsl BOJH.
WNutepdepennius, mudpakmus w gucnepcuss BOMH. BoiHB U
uHpopManus.

13. OCHOBHBIE TOJOXKEHUS MOJEKYJIIPHO-KHHETUYECKOW TEOPHH.
WUneanbupiii ra3. OcHoBHoe ypaBHeHue MKT wu  ypaBHeHue
COCTOSIHUS HJI€aIbHOTO rasa.

14. ArperatHbie cocTosiHUS U (pa3oBbIe Mepexo/ipl. PeanbHble ra3bl.
Cxmxenne razoB. OCOOEHHOCTH KHUAKOTO cocTostHUS. CTpoeHue
KpucTaoB. JledekThl KpUCTaUIMUecKOro cTpoeHus. [IpodyHoCTh 1
IJIACTUYHOCTb.

Ne Ol1ieHOYHbIE CPEJCTBA Kox u HaumeHoBanue
1 TunoBble KOHTPOJIbHBIE 3a/1aHUS U (UJIM) UHBIE MaTEPUATIBL, WHJUKaTOpa
HEOOXOAMMBIC /ISl OLICHKH 3HAHWM, YMEHUI, HABBIKOB U (WJIH) KOMIICTCHITUN
OTIBITA JIEATETHHOCTH, XapaKTEPU3YIOIINX C(HOPMUPOBAHHOCTH
KOMITETCHIIMI B IIPOIECCE OCBOCHMS TUCIIUILTMHBI
1 2 cemecTp NA-1 onk-1.
1. Ponp ¢Gu3MKKM B pPa3BUTHM TEXHUKHA M arpoONpOMBIILICHHOTO Hcnons3yer
MIPOU3BO/ICTBA. OCHOBHEIC 3aKOHEI
2. Kunematuka watepuanbHON TOYkH. KoOOpAWHATHBIM METOJl | €CTECTBEHHOHAYYHBIX
onucaHusi ABWKeHUH. KuHemaTuyeckoe ypaBHEHUE ABUKEHUS U JUCIUILIMH JJIs
orpezensieMble [0 HEMY KHHEMaTHYeCKHE XapaKTePUCTHKHU. penieHus

CTaHJAPTHBIX 33724 B
COOTBETCTBUHU C
HaIPaBJICHHOCTHIO
npodeccnoHanbHOM
NEeSATEeTbHOCTH
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15. SBnenus mepenoca. Juddys3us, TEmIONpoBOJHOCTh U
BHyTpeHHee TpeHue. MoleKyIsipHO-KUHETHYeCKask Teopus SBJICHUIM
IepeHoca.
16. OcHOBBI TEpMOJMHAMHUKH. BHYTpEHHssi SHEpruss M IEpPBOE
Hayajio TepMoAMHAMHUKH. PaboTa M TemIo€MKOCTh Ta3a Tpu
Pa3IMYHBIX MpOIEccax.
17. Btopoil 3akoH TEpMOJMHAMHUKHU. TeEIJIOBBbIE JIBUTATEId U
xonomunabHbeie  Mamuabl. KIIJI  TemmoBeIX — gBurareinel  u
CTaTUCTUYECKUI CMBICI BTOPOIO 3aKOHA TepMoAuHaMuKH. [TonsiTue
SHTPOIUH. Tperuidk  3aKOH  TEPMOJMHAMUKHU. DJIEMEHTBI
OMOIHEPIeTHKHU.

4 cemecTp
18. DnemeHTHI TeoMeTprUYeCKOi onTHKUA. OCHOBBI T€OMETPUUYCCKOM
orntuku. Popmynsl Openens. [IpuHIMI 0O0pPATUMOCTH CBETOBBIX
nmydeid. [Ipubopbl reoMeTpUIeCcKOM ONTHKH.
19.®oromerpus.
20. DnemeHnThI BoJIHOBOM onTHKU. [Tpuniun I'toiireHca.
21. Wnrepdepennus cBera. KOrepeHTHOCTh M ONTHYECKHH XOJ
ny4dedl. YcnoBus MakcMMymMa U MHUHHUMyMa. HHTepdepomeTpsl.
DnemMeHTHI rosiorpaguu.
22. udpaxkums  ceera. Ilpuwanun  [rolirenca-dpenHens.
Hudpakimonnas  pemérka. Cnekrporpadus. Judpaxims
PEHTTEHOBCKHUX JTy4YeH.
23. BzaumogeiicTBue n3nmydeHus ¢ BemecTBoM. [lomspusanus cBera
IIPH OTPAKEHUU U MIPEIIOMIICHHUU.
24. JIBoitHoe mydenpenomiieHHe. ONTHYECKH aKTHBHBIC BEIIECTBA.
Caxapumetpsl. MickyccTBeHHasi aHU30TPONHUS U €€ HCIIOIb30BAHHE.
HopmanbHas 1 anomalibHas JUCIEPCHs.
25. TennoBoe wusziaydyeHue. AOCONOTHO UYEPHOE TeNO. 3aKOHbI
Kupxroga, Credana-bonrbimana u Buna. ®opmyna Ilnanka.
OnTrueckast IUPOMETPHUSL.
26. ®orodpdexr. BHemHWA, BHYTPEHHUH W  BEHTHJIBHBIN
botorddexr. YpaBHeHHe DUHIITEeHHA. [Ipumenenue
dhotornementoB. Dpdext Komnrona. JlroMmuHectieHTHOE U3TyYeHHUE.
buontomunecneHnus.
27. ®orobuonornueckue npoueccel. Porocunte3. TepmoanHamuka
U MexaHu3M (oTocuHTe3a. buosnepreruka.
28. DrneMeHTHl KBAaHTOBOW MeXaHWKU. KopIycKyisipHO-BOIHOBOM
Iyanu3M. Hudpaxius AJIEKTPOHOB. CootHomeHus
HeonpenenéHnocreil. Ypasuenue peaunrepa.
29. AtoM Bojopona. DHepreTuuyeckue ypoBHU aroma. IloreHiman
Bo3OyxkieHuss u uoHmzauuu. Ilocrynatel bopa. Wznmyuenue u
MOTJIOIIEeHUE SHEPruU. Bo1opo1omno100HbIe HOHBI.
30. CtpyKTypa CIOXHBIX aTOMOB. OHEPreTHYeCKHe YpPOBHH B
cinoxHbIX aroMax. [IpuHmun Ilaynu. OnTudeckue CHEKTpBl H
CHEKTPbl PEHTreHOBCKOro wu3mydeHus. [lepumomuueckas cucrema
anemenToB J[.M.Menaeneena.
31. ®dusuka MoJIeKyl. DHEPreTHYeCKHe YPOBHU MOJIeKy1. OOMeHHOe
B3auMojieiicTBre. MonekyisipHble crnekTpbl. [lpuHiun paboTsl
KBaHTOBBIX F€HEPATOPOB. DIEKTPOHHBIN ITApaMarHUTHBIA PE30HAHC.
32. Tlomumepsl M xkuakue KpucTamibl. (OCHOBHBIE  BHUJbI
KOJUIEKTUBHU3AIMH MoJieKyJl. CTpoeHHe NOJUMEPOB U UX (PU3NUECKHe
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cBorcTBa. THUNBI KHUAKUX KPUCTALIOB. JlUCIIEM HaA KUAKHAX
KpHUCTaax.

33.f/IBneHue panMoOaKTUBHOCTU. BHIBI pagloaKTUBHOIO pacmasa.
3akoH paanoakTUBHOro pacnaga. CtaOuibHbIE M PaJUOaKTUBHBIC
n3otonbl. COBpEMEHHBIE METOABI PAAMOXUMHUU U PATUOOHOIOTHH.
[IpoGeMbl paarOIKOIOTHH.

34. CocraB aToMHOTO sijipa. M30T0ombl. MeXaHUYEeCKHUI 1 MarHUTHBIH
MOMEHTHI siiep. SlAepHble CUiIbl U SHEPTUs CBS3U sApa. SaepHblii
MarHUTHBIN PE30HAHC M €TI0 HCIIOJIb30BaHHE.

35. Snmepnble peakiuu. MexaHu3M sIepHbBIX peaknuid. llemHas
peakuus geneHus snaep. lVcmonp3oBaHME aTOMHOW — SHEPruu.
[Tpobnema ynpasisiemMoil TepmosiiepHoi peakunu. JHeprus ConHua
1 3BE31. SlepHast SKOIOrHsl.

36. DnemenTtapubie dacTHIbl. Kiaccudukanusi 3JIeMEeHTapHBIX
yactull. B3aumonpeBpaiiaeMocTh 3JIeMEHTapHbIX 4acTull. MeTobl
YCKOPEHHUsI 4acTull. AHTUYACTUIBl U aHTHBEIIECTBO. BemecTBo B
JKCTPEMAIIbHBIX YCIOBHSIX.

37. CoBpemeHHas (u3WKa W arpoWHXeHepus. BemrecTBo u mose.
OOBEeKTHI U MPOIIECChl. DBOMIOIMOHHBIE MPOIIECCHl TPE0Opa30BaHUS
MaTepuH. BeliecTBeHHbIE, SHEPreTUYECKHE, HNEKTPOMAarHUTHBIE U
nHpopManMoOHHbIE  TIpeoOpa3oBaHus OHMOOOBEKTOB. Pa3ButHe
arpo(u3uKH, OMOMEXaHUKH, onou3mKwy, OMO’HEPTreTHKH,
O6ronH(pOpMaTUKH, OMOTEXHOJIOTHH U arPOMHKEHEPUU.

[Ikana u KpUTEpUHN OLICHUBAHUS OTBETA 00YYAIOLIETOCS IPECTABICHBI B TAOIHUIIE

I kana Kpurtepuu onennBanus

BCECTOPOHHEE, CUCTEMAaTHYeCKOe M TIy0OKOoe 3HaHHE MPOTrPaMMHOIO
Onenka 5 MaTepuana, YCBOCHHE OCHOBHOM M JIONOJHUTEIBHOM JIATEpPATypHI,
(OTIMYHO) PEKOMEHIOBAaHHOW IPOrpaMMON JUCHMIUIMHBL, TPAaBUIBHOE DPELIEHUE

3aJlauM.

[IOJIHOE 3HAaHWE MPOTrPaMMHOIO MaTepualla, YCBOCHHME OCHOBHOMU
Orenka 4 JIUTEPATYPHI, PEKOMEHIOBAHHOM B MpOrpaMme, HaJIn4ne
(xopo110) MaJIO3HAUUTENbHBIX OIIMOOK B PpEIIEHUM 3aJauyd, WM HEJAOCTaATOYHO

IMMOJIHOC PACKPBITUC COACPIKAHNUE BOIIPOCA.

3HAaHUE OCHOBHOTO HPOTpaMMHOI'O0 MAaT€pHuajla B MUHHUMAJIIbHOM O6’beMe,

Onenka 3
H MOTPEIIHOCTH HEMPUHIUIHAIBHOTO XapaKkTepa B OTBETE HAa K3aMEHE U B
(YZIOBJIETBOPUTEIHHO)
pELIECHUN 3aJauH.
Onenka 2 npoOesnbl B 3HAHMAX  OCHOBHOIO  IPOrpaMMHOrO  MaTepualia,

(Hey,Z[OBJ'IeTBOpI/ITeJ'ILHO) MMPUHIMITHAIIBHBIC OIIIMOKHU IIpU OTBCTC HA BOIIPOCHI U B PCHICHUU 3a1a4U.
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JIMCT PETUCTPAIIMA U3SMEHEHHU

Howmepa auctos OcHoBaHue 11d
Homep P Pactmmdposka JlaTa BHEceHUS

BHECECHUA Ilonnuce

U3MEHEHHS | 3aMEHEHHbIX HOBBIX aHHYJIMPOBAaHHBIX H3MCHEHUI TOATHCH MSMCHCHUA




