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Pabouas nporpamma nucuummnbl «DU3NKa» COCTABIEHAa B COOTBETCTBHM ¢ TPeOOBAHHAMH
DesiepanbHOro rocy1apeTBEHHOr0 06pa3oBaTENLHOIO CTaHIapTa Bhiciero obpasosanus (GI'OC BO),
YTBEPIKICHHOrO MpHKa3oM MunucTepcTra 00pasoBanus U Hayku Poccuiickoii ®enepaunu 23.08.2017
r. Ne 813. Pabouas nporpamma npeaHasHadena s NOArOTOBKM HGakanaBpa 1o HanpasieHunio 35.03.06
Arpourkenepusi, npoduib — Texuuueckue cucTemMbl B arpodusnece.

Hactosmas ~ pabowas mporpamMva  JMCLMIUIMHEI  COCTAaBJIEHa B paMKaX  OCHOBHOI
npodeccuonanbHoi obpasoparensHoi nporpammbl (OITOIT) 1 yunThIBaeT 0cOOEHHOCTH OOYUCHHS

MpH HHKIIO3MBHOM 00pa3OBaHMU JIML C OrPAHHYEHHBIMH BO3MOXKHOCTAMH 310poBbs (OB3) u
MHBAIUIOB.

CocTaBuTeNb — JOKTOP TEXHUYECKUX HaYK, npodeccop bacapeiruna E.M.

Pabouas nporpamma aucumuiMHbel 06Cyx/IeHa Ha 3acenanuu Kadeapel «MaTeMaTHYecKHe M
€CTeCTBEHHOHAYYHbIE TUCHHITTHHBD)

«5» mapta 2019 r. (mpoTtokos Ne§).

3aB. kadenpoit «MaremMaTHYECKHe U ECTECTBEHHOHAYUHBIE

JUCHHIITTHHBDY, TOKTOP TEXHUYECKHX HayK, mpodeccop %“' E.M. bacapbiruna

Pabovas nporpaMma mauMcUMILUIMH

bl 010OpeHa MEeTOHYECKOl KoMHCCcHeH (akyabTeTa 3a09HOTO
obpasoBaHus '

«15» mapta 2019 r. (mpotokon Ne5).

Ipeacenarens MeToAM4YeCcKO KOMHCCHH,

KaHIUIaT TEXHUYECKUX HAVK, JOLIEHT A H. Ko3nos
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1.1. Ilens m 3amauu QUCIUILIMHBI
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3.1.  Pacmpenenenue oobemMa TUCHMIUIMHBI 110 BUJAaM Y4eOHOH paboThI
3.2.  Pacmpeznenenne yueOHOTO BpEMEHH I10 pa3feinaM U TeMam
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4.1. CopepxaHu€ TUCIUATITAHBI
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4.5. Bunasl u cofep:kaHue CaMOCTOSTEIHFHON pabOThl 00YJArOIITIXCST
Y4ebHO-MeToIn4ecKoe 00ecreueHue CaMOCTOATEIbHON paboThl 00yJatoNXCs
0 TUCIUIUINHE

@DOoH/1 OLICHOYHBIX CPEJICTB JUIsl TPOBEACHUS IPOMEKYTOUYHON aTTeCTalluu
oOyyaromuxcs 1Mo AUCHUTIINHE

OcHoOBHasl U JONOJTHUTENIbHAS yueOHas TUTepaTypa, Heooxoaumast it OCBOCHHS
JUCIUTUTAHBI

Pecypchl nHpOpMaAIOHHO-TEIEKOMMYHUKAIMOHHOU ceTH «HTepHeT»,
HE0OXOIUMBIE IS OCBOCHUSI TUCIUTLIINHBI

Metoanyeckue ykazaHus [y 00y4JaromyXcst 10 OCBOSHHUIO TUCIUIITUHBI
HNudopmaninoHHble TEXHOJIOTUH, UCTIOIb3YyEMbI€ TP OCYIIECTBICHUN
00pa3oBaTeNBHOrO MpoIiecca M0 AUCIUILTNHE, BKII0Yas EepeYeHb
MIPOrpaMMHOTO o0ecreueHns 1 THPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM
MarepuanbHO-TeXHHUECKas 0a3a, HEOOX0UMas JJIsl OCYIECTBICHHS
00pa30BaTeNbHOr0 MpoIiecca Mo JUCHUILIINHE

[Tpunoxenne. PoHJT OLEHOYHBIX CPECTB ISl TEKYIIET0 KOHTPOJIS
yCIeBAaEMOCTHU U MPOBEACHUSI IPOMEKYTOUHOM aTTecTalluu 00y4Jaronmxcs
JIucr perucrpanuu U3MEHEHUN
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1. Ilnanupyemble pe3yabTaThl 00y4eHHS 110 AUCHHUILINHE, COOTHECEHHbIE C IITIAHUPYEMbIMU
pe3yiabTratamu ocBoenusi OIIOII

1.1. lean 1 3a1a4M TUCHUILIAHBI

BakanaBp no HampasieHnuto noarotoBku 35.03.06 ArpouHkeHepus J0JKEH OBITh IMOATOTOBIICH
K PEUIEHHI0 3a7ad NpOo(eCCHOHAIBHOW MAEATENBHOCTH CIEAYIOIUX THUIIOB: IPOU3BOJACTBEHHO-
TEXHOJIOTMYECKUH, HAyYHO-UCCIIEI0OBATEIbCKHM.

Heab AucuMIIMHBI — CPOPMHUPOBATH y CTYAEHTOB CUCTEMY (QyHIAMEHTAIbHBIX 3HaHUI,
HEOOXOAUMBIX ISl MOCITEeNYIOEH MOArOTOBKH OakanaBpa, CIIOCOOHOTO K A(P(PEKTUBHOMY pEIICHUIO
NPAaKTUYECKUX 3a/ad  CEeJIbCKOXO3AWCTBEHHOTO IPOU3BOACTBA, a TaKXKe CIIOCOOCTBYIOLIMX
JaJIbHENIIEMY Pa3BUTHIO JIMYHOCTH.

3agauM JUCHMIIMHBI:

— M3y4YUTh OCHOBHBIC (PU3MYECKHE SIBICHUS, OBIANCTh (PYHIAAMEHTAJIbHBIMU TMOHATHIMH,
3aKOHAMU U TEOPUSIMH KIACCHYECKON M COBPEMEHHOU (DH3UKH;

— cpopMHPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO (PH3MUECKOTO MBIIIUICHUS;
O3HAKOMHUTBCSI C HAY4YHOH ammapatypoidl M MeToAaMu (U3MYECKOr0 MCCIENOBaHUsA, MPUOOpECTH
HaBBIKH MTPOBEACHUS (PU3UIECKOTO IKCIIEPUMEHTA;

— HAy4YMThCS BBIIENATh (PU3MUECKOe colepkaHMe B MNPUKIAJHBIX 3ajadax Oyaymien
NESITENIbHOCTH;

— OBJIAJICTh METOJAMHU PELICHNs MH)KEHEPHBIX 3a/1a4.

1.2. KoMneTeHUMM U MHANKATOPBI UX JT0CTHKEHUI
OIIK-1 CrocobeHn pemath TUIIOBBIE 3aJa4ll NPOGECCHOHATBLHOM NEATEeILHOCTH Ha OCHOBE 3HAHUUN

OCHOBHBIX 3dKOHOB MATCMAaTHYCCKHUX W CCTCCTBCHHBIX HAYK C IPUMCHCHHUCM HH(bOpMaL[HOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOT U

Kon u
HAaUMEHOBAHHE
WHJUKaTopa ®opmupyemsie 3YH
JOCTHKEHUS
KOMIIETSHITHH
3HAHUS OOyuaromuiics OJDKEH 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIHUIUIUH ((DU3UKH) TS peIICHUS
WJT-1 o1, CTaHJApPTHBIX 3a[a4 B COOTBETCTBUHU C HAIIPABICHHOCTHIO
Vcnoms3yer po(eCCUOHATBHOM JeITENbHOCTH
OCHOBHBIC 3aKOHBI — (Bl .0.10-3. 1)
€CTEeCTBEHHOHAY4YH
BIX JUCUMILUIMH JUI1 | yMEHHUS OOyuaromuiics ODKEH YMETh: UCTIO0Ib30BaTh OCHOBHBIE
pereHus 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUTIINH ((PU3UKHU) 151
CTaHJIaPTHBIX pelIeHrs CTaHAAPTHBIX 3a/1a4 B COOTBETCTBHH C
3a71a4 B HAIPAaBJIEHHOCTHIO MPOPECCUOHANBHOMN 1EATEeIbHOCTH
COOTBETCTBHH C - (b1.0.10-¥.1)
HaIpPaBJIEHHOCTHIO
npodeccroHanpHo | HABBIKH OO0yyaromuiicst JOJMKEH BIIAJICTh: HABBIKAMMU:
it nesTenpHOCTH MCIOJIb30BAaHUS 3HAHUH OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX TUCIHUIUIUH ((DU3UKH) TSl pEIICHUS
CTaHJAPTHBIX 33/1a4 B COOTBETCTBHUH C HAMIPABIEHHOCTHIO
npohecCuOHANBEHOM e TENbHOCTH -
(b1.0.10-H.1)




2. Mectro nucuumianHbl B cTpykrype OITOIT

Juctunmuaa «®Pu3nKa» OTHOCHUTCS K 00S3aTebHOM YacTH OCHOBHOW MpodecCHOHaTbHOMN
o0pa3oBaTenbHOM MporpaMMbl OakaiaBpuaTta.

3. O0béM TUCUMIIIIMHBI M BUIbI Y4e0HOH padoThl

OO0beM AUCHHUILUIMHBI COCTABIIICT 9 3a4eTHBIX eauHHUIl, 324 akaJeMHYecKHX Jaca. JlucuurumHa
u3yuaercs B 1, 2 cemectpax.

3.1. Pacnpenesnenne o0beMa JMCOMILIMHBI IO BUAAM Y4eOHOI padoThI

Bun yaeOHO# paboThI KonnyecTBo 4acoB

KonTakTHas padora (Bcero) 26

B Tom umcne:

Jlexuuu (JI) 12
[Ipaktuueckue 3austus (113) 4
Jlaboparopusie 3ansTus (JI3) 10
CamocrositesbHast padora odyuaromuxcs (CP) 280
KoHTpoan 18

Hroro 324

3.2. PacnipenesieHne y4eOHOro BpeMeHHM 10 pa3jiejiaM U TeMaM

B TOM YHCIIE
KOHTaKTHas padbora
¥
No =
HaumenoBanue pasnena u TEMbI Bcero
TEMBI CP =
JacoB JI JI3 113 Z
o
1 2 3 4 5 6 7 8
MexaHnuka, MOJIEKYJISIpHAs
W3WKa U TEPMOJUHAMHUKA.
1. | @ pMOzL L 108 4 | 3 I 100 | x
3JIEMEHTHI CTATUCTUUECKOMU
(07637041
9 DNEKTPUYECTBO U
: Mmaruetusm. Konebanus u 106 6 3 1 96 X
BOJIHEI




Onrtuka. KBantoBas ¢usuka.
®u3nka aToma. 3JIEMEHTHI
¢u3uKK TBEpAOro TENA.
Snepnas ¢pusnka.
®dusnyeckas KapTUHA MUpA.

92 2 | 4 2 84 X

Kontponb 18 18

HTtoro 324 12 10 4 280 18

4. CTpyKTYypa M coepKaHue TUCHUILINHBI
4.1 ConepxxaHue QM CUUILTHHBI

Pa3nea 1. Mexanuka, MosieKy/asipHasi pU3MKa ¥ TEPMOIMHAMHUKA

BBenenue

[Tpenmer ¢usuku. Merton no3HaHusi B pu3HMKe. DKCIEPUMEHTHI M TEOpuH. Poib mMaTeMaTHKH.
Odusnueckue 3akoHbl. [lonstue dakra B dusuke. Monenu. IIpsmpie u oOpaTHble 3amaun (PUHKH.
PazmepHoCTH (DU3NYECKUX BETUYMH.

Kunemarnka

JIBmxeHne Kak riaBHas (opma cymectBoBanusi marepuu. [IpoctpanctBo u Bpemsa. CrocoOsl
ONMCAaHUsA COCTOSHUS Tela M cucTeMbl Ten. CHCTeMbl OTCYeTa M KOOpPAMHAT. Poib M NpUHIMIIBI
BbIOOpa cucreM koopauHar. CreneHu cBOOObI, MHBApUAHTHBIE CBOMCTBA YHCIa CTENEHEH CBOOOIIBI.
TpexmepHOe U MHOTOMEPHOE ITPOCTPAHCTBA. MarepuallbHas TOYKa U PacpOCTPAaHEHUE ITOW MOJIENH
Ha MHOTOMEpHBIN ciy4ail. TpaeKTopus 1 MUpOBas JIMHUSA, UX CBOMCTBA. CKOPOCTh M YCKOPEHHUE KaK
npousBoaHble. IlocTynaTenbHOE W BpaIATEIBHOE JBMIJKEHUS KAK OCHOBHBIE BHMIBI JIBHJKCHUM.
VYTI10BBIE CKOPOCTH U YCKOPEHHE, HOPMAJIbHOE U TAHI'€HLIMAIbHOE YCKOpEeHU. CKOPOCTh U YCKOPEHHE
B MHOT'OMEPHOM IIPOCTPAaHCTBE. MHepIuanbHble CHCTEMBI M PABHOIIPABHOCTH IOKOS U PABHOMEPHOTO
npsiMoJIMHEHOTO nBMKeHUs. [locTynar o MOCTOSIHCTBE CKOPOCTH cBeTa B BakyyMme. [IpeoOpa3oBanue
MHTEPBAJIOB BPEMEHH U JJIUHBI IPU OOJIBIIUX CKOPOCTSX OTHOCUTENBHBIX JBM)KEHUI MHEPLUAIBbHBIX
cucreM. [IpeoOpazoBanus JlopeHIa M pPEIATHBUCTCKOE CIIOXKEHUE CKOpocTed. MHTepBanm Mexay
COOBITHSIMH U €70 HHBAPUAHTHOCTb.

JIlnnamuka

Cuna u macca, cynepno3uius cuil. [lepBbiii 1 BTOpoi 3aKoHbl HploTOHA. YpaBHEHUS! JBUKECHUS,
pOJib HadalbHBIX YCJIOBUM, NPUHLMII JeTepMHUHU3MaA. [IpuMmepbl pelieHuss ypaBHEHHH JIBUYKEHUS.
JIBM>KEHHE TeNl B II0JIE€ CHJI TATOTCHMS, SBJICHHUE HEBECOMOCTH B CIIyTHUKAax. J[MHaMuKa clensmux
cucrteM. Mmnynbc, 3aKOH COXpaHEHHs HMITYJIbCa JJII MEXAaHUYECKOM CUCTEMBI, TPETUH 3aKOH
Hrrorona. B3aumonetictBue Ten uepe3 nose. Oo6mas GopMyIrMpoBKa 3aKOHA COXPAHEHUSI UMITYJIbCA.
Kunernueckas sHeprust MaTepHaJbHON TOYKH, CBS3b €€ ¢ KOMIIOHEHTaMH BEKTOpa uMmysibca. Pabora
U NOTeHIMaIbHas dHeprus. Pabora nepemenieHysi MaTepuanbHON TOUYKH 110 KPUBOJIMHEHHOMY ITYTH.
[loTeHuManpHbBlEe CHIIBI, BBEIEHUE MOHATHA NOTEHLUANa JUId  B3aUMOJCHCTBYIOIIUX  TEJ.
[TorennuaneHast GyHKIMS, TOTEHIIMAIbHAS OBEPXHOCTh. CBSI3b KOMIIOHEHT CHJIBI M MOTEHIUAILHON
¢ynkuuu. [loTeHumanpHas sMa M yCJIOBHE YCTOWYMBOIO paBHOBecus. HeBO3MOXKHOCTh paBHOBECHUS
CUCTEMBl B3aMMOJACHUCTBYIOIIMX CTaTUYECKMX TOYEYHBIX DOJICKTPUYECKHUX 3apsnoB. lIpuHnmn
IUTOTHEWIIeH YNMaKOBKU U OOBSICHEHHE NMPOCTPAHCTBEHHBIX (opM KpuctaywioB. KondopmaruoHHsii
aHaIM3 MOJEKyJl. MoMeHT cuibl. JIMHaMHMKa BpAlEHUS TOYKH M Tejda BOKPYI IOCTOSHHOM OCH,
MIOHATHE O MOMEHTE MHEPLMM MaTepuaibHOW TOUKH U Teja. Y paBHEHHE JIBUKEHUS BPAIIAIOIIErocs
BOKPYT HEMOABUKHOW OCH Tena. MOMEHT UMITYJIbCa, CBSI3b €r0 KOMIIOHEHT C KWHETUYECKON AHEpruei
BpalleHus. V3MeHeHne MOMEHTa MHEPLMH Tela MpH MEPEeHOCe OCH BpaulleHHs. [J1aBHbIE MOMEHTBI
MHEPUMH U YCTOMYMBOCTH BpALICHMS Tel. 3aKOH COXPAHCHHMsS MOMEHTA HMMITYJIbCA TEJa U CHCTEMBI
ten. OcoOEHHOCTH KOHCTPYKLIMH BepTojeToB. ['Mpockombsl M HMX mnpuMeHeHue. LleHTp Macc u
YPaBHEHHE €T0 ABIKCHUA. Pa3neneHue nocTynareapbHbIX U BpallaTeIbHBIX JBUKCHUN TBEPJOTO TeEla.



[Tapa cun. Cucrtema ypaBHEHHMH Uil IBUKEHHUSI TBEPJIOTO Tejla W €ro KUHETHYECKas SHEpPrus. 3aKOH
COXPAHEHHUs SHEPIrUU U €ro CBsA3b C PAaBHOMEPHOCTBIO TEUYEHMsI BPEMEHHU. J[BM)KEHHE CUCTEM CO
MHOTHMHU cTeneHssMu cBo0oabl. DyHkius Jlarpanxka u ypaBHenus Jlarparxka. [I[puHIMI HAMMEHBITIETO
JEUCTBUA.

JAnHamuka 00JbIIUX CKOPOCTENH

[TpuHIMN OTHOCHUTENBHOCTH B (pusuke. PenstuBucTckuil mmmyssc. I[IpeoOpazoBaHue 3HEpruu-
uMmnyibca. Macca U ee CBsI3b ¢ dHeprueil mokosi. Macca CiI0KHONH CUCTEMBI U €€ CBSI3b C AHEPrUeH
B3auMoeiicTBus uyacteid. HeamautuBHOCTh Macchl. JledekT macchl M sHepreTnka. Kunermueckas
SHEPIUsT B PEJSITUBUCTCKOM MEXaHUKE. YPaBHEHHE [JIBJKCHHMS MATE€pUAIbHOM TOYKM B
PENATUBUCTCKOM MEXaHMKe. JIBHKECHHUE MaTEpPUAJIbHOW TOYKU IIOJ JEUCTBUEM IIOCTOSHHOW CHIIBI.
CkopocTh CBe€Ta Kak IMpeleibHas CKOpPOCTh. YacTuipl ¢ HyJIeBOM Maccoll mnokos. [lpuHumn
SKBUBAJIEHTHOCTH U TEOPHSI IPOUCXOKIEHHS CUII BCEMUPHOTO TSTOTEHHUS.

KoJie0anus 1 BOJIHBI

Konebanus kak YacTHBIM ciyuyall JOBW)KEHHUS, YCIIOBHUSA TIOSBICHHUA KojieOaHUM. YpaBHEHHE
IBUKEHHSI TPYXKHUHHOTO MasTHHKAa M ero pemeHue. [‘apMoHHuYeckoe KojebaHMEe U €ro
XapaKTepUCTHKH. YpaBHEHHE ABIKEHHsS (PU3MYECKOTO MAsSTHUKA M €ro pPEelIeHHEe, MaTeMaTHYeCKUN
MasiTHUK. DHEprusi rapMOHMYECKUX KojeOaHui. BbIHyXJeHHble KoneOaHus U SIBICHHE pe30HaHca.
Pe3zonanc kak mposiBaeHue Oudypkanuu. ApTokoieOanus. Ilpumepsl mposiBIEHUS PE30HAHCHBIX U
aBTOKOJICOATEIbHBIX SIBJICHUN B KMBBIX OpraHuM3Max M TexHUKe. Pe3oHaHCHas mepenaya SHEPrUU B
CUCTEME OJJMHAKOBBIX CBSI3aHHBIX MAasATHUKOB. BOJIHBI B yIpyrux cpenax, IMHEMHbIE, TOBEPXHOCTHBIE
1 00bEeMHBIE BOJHBI, NONEPEUHbIE U MPOJOJIbHBIE BOJHBI, (PPOHT BOJHBI, IUIOCKHE U chepuueckue
BOJIHBI. AHATUTUYECKas 3amuch Oeryiieil BonHbl. BomHoBoe ypaBHeHue. [lepenoc sneprum Oeryuieit
BostHOM. CrokeHue koJjiebaHuid W BoJH. KorepeHTHbIe MCTOYHMKK BOJH. MHTEpdepeHnus BOJH OT
TOYEYHBIX KOTEPEHTHBIX MCTOYHUKOB. Y CIOBHS MOSIBICHHUS MaKCUMyMOB U MUHUMYMOB. CroxeHue
KpyroBeIx U cepuueckux BosH. [locTpoenue (pponTa BONHBI 1O npuHIUNy [roiireHca, noseaeHue
(bpoHTa BOJTHBI B HEOTHOPOAHOH cpene. OTpaxkenue u npenomiieHue BoaH. [Ipuniun @epma. BeiBog
3aKOHa MPEJIOMJICHUS BOJIH Ha IPaHHUIIE IBYX cpel Ha ocHoBe npuHuuna depma. [Ipunnun depma kax
YacTHBIA cilydail o0Ilero mpuHIMIAa MUHMMakca. [losBJIeHHe OTpa’kKeHHBIX BOJH B HEOJHOPOIHBIX
cpenax, CIOXKEeHHe BCTPEUHBIX BOJH U 00pa3zoBaHHe CTOSUYMX BOJH. [lepexoqHoe cocTosiHue U BpeMs
penakcauuy. CBs3b JJMH CTOAYUX BOJH C pPasMEpPaMU CpeAabl, AMUCKPETHOCTb JJIUH CTOSIYUX BOJIH.
KBanToBaHue. YpaBieHue 3By4aHUEM MY3bIKAJIbHBIX HHCTPYMEHTOB.

JIeMEeHTBI CTATHCTHYECKON U MOJICKYJIAPHON (pu3nku

MUKpPOCKONIMUECKME W MaKpOCKONMYECKHE SBIEHUA. laeanbHbld Ta3 Kak CTaTUCTUYECKAs
cucreMa MHOTUX 4YacTull. JlaBneHue, o0beM M TeMmIepaTypa rasza Kak 0O00OLICHHbIE XapaKTePUCTUKU
cocTosiHUS ra3a. PaBHOBecHble W HEpaBHOBECHBbIE COCTOSIHMS ra3a. OOpaTtuMble U HeOOpaTUMbIE
mpoueccel. lmarpamma gaBlieHHE-00beM. ODKCIEPUMEHTAIbHBIE Ta30BbIE 3aKOHBI, 00OOIIEHHBIH
ra3oBbIi 3aKOH (YpaBHEHHE COCTOSIHUS HAEaJbHOro ra3a). BelBoa ypaBHEHUS COCTOSHUS UI€aIbHOTO
rasa Ha OCHOBE KMHETHYECKMX MpeacTraBicHUi. OU3NUECKUN CMBICI MOHATHS TEPMOJAUHAMHYECKON
TeMmrieparypsl. PacrmpeneneHue sSHEpruM IO CTeneHsM cBoOonabl. Pacmpenenenus MakcBemna u
Bonbumana, 6apomerpudeckas (opmyna. HepaBHoBecHble npouecchl. Juddysus, nuddysus depes
MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJI€HHE M €ro pojib B >KU3HEACATEIILHOCTH pPACTEHUH.
Tennonepenaua. Buyrpennee Tpenue. BeipakeHue HEpaBHOBECHBIX IPOILIECCOB depe3 000O0IIeHHbIE
TepMmouHamuueckue cuiibl. CooTHoleHne B3auMHoctu OHcarepa. PeanbHbie ra3bl, ypaBHeHue Ban-
nep-Baanbca, KpuTudeckas TOYKA, pEalbHbIE HM30TEPMBl, CXKIKEHHE Ta30B. QDuykTyaluuu H
camoopraiu3zanus npu (pa3zoBoM Mepexojie ra3->KUIKOCTh. JKUAKOCTH, TOBEPXHOCTHOE HATSIKEHHE B
KHUAKOCTAX, OXJIAKIACHHE >KUIKOCTH IPU HCHAPEHUU, TEPMOPETYISALUs PACTEeHUW M JKUBOTHBIX.
CmaumBaroniye 1 HecMauMBaroue xuakoctu. Kanusphsie seienus, popmyna Jlamnaca.

JJIeMeHThI TePMOJAMHAMHMKH

[lepBoe Hayamo TepMOJMHAMUKH, HW30IMPOLECCH, aAnadaTUUYECKHUI Mpoliece, OXJIaKICHUE Ta3oB
npu anuabaTHUecKOM PACIIMPEHUU U TOJNyYeHHe HU3KUX Temreparyp. YpasHenue Ilyaccona u ero
BbIBOJ. Kitaccuueckast Teopusl TEIIIOEMKOCTEN, IPUYMHBI OTKJIOHEHUS PEAbHBIX TEIUIOEMKOCTEM Kak
(GyHKIHU TeMIIepaTyphl OT Pe3yIbTaTOB KJIacCHUECKoW Teopuu. PaboTa naeanbHOTo raza B pa3iMyuHbIX
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npoueccax. ObpaTumble U HeOOpaTUMBbIe UKL TermoBsle MamMHbI U UK KapHo, BTOpoe Hadaso
TepMOAUHAMHUKU. KoMIpecCHOHHbIE XONOAWIBHUKM W TEIUIOBBIE HACOCBHL. ODHTPOIUS  Kak
TepMOJIMHAMUYECKUI ToTeHual. Popmyna sl SHTPONUM HIealbHOro rasza. Teopema KapHo u
0000IIeHHEe TOHATHS SHTPONMHM Kak TEpMOJUHAMUYECKOro TmoTeHIHana. CBsA3b SHTPONHUU C
MHUKPOCOCTOSIHUSIMU UAEAIBHOrO raza. CTaTUCTHYECKOE TOJIKOBAaHUE SHTPONUU. DHTPOIHS U CTEIEHb
BEIpOKeHus: cucteMbl. @opmyna bonbimana. DHTponust U wHbopmanusa. Bo3pactanue sHTpomuu
Ipy HEOOpaTHUMBIX TMpolleccaX Ha NpUMEpPE BBIPABHUBAHUS TEMIIEpATyphbl JABYX HAXOAAIIUXCS B
KOHTAKTE HArpeThIX TeJ M MpPHU BBIPABHUBAHWM JABJICHHUI B JIBYX 4acTsAX cocyna ¢ rasom. llepBoe u
BTOpOE Hauana TEPMOJUHAMUKHU, U >KUBbIE OopraHu3Mbl. [loHsTHE O TepMoIMHAMUKE HEOOpaTHUMbIX
IIPOLIECCOB U OTKPBITBIX CUCTEM. OHTPONHUS B CHCTEME OpraHu3M - OKpyJXKarolas cpeaa.
[Ipon3BOACTBO SHTPONMU B HEPABHOBECHOM cpezie U Teopema [Ipuroxuna.

Pa3nes 2. Dj1eKTpU4YeCTBO 1 MATHETU3M

JIeKTPpHYECKHEe U MATHUTHBIE SIBJICHUS

IlonATHe O mMOJAX, IOJSA CKAISIPHBIE W BEKTOPHBIE. XapaKTEPUCTUKU BEKTOPHBIX IOJICH:
HaIpsSHKEHHOCTh, IMOTOK, LUUPKYJSIUSA, CUJIOBBIE JIMHUM BEKTOpHOro mnojis. Cyneprno3unus MOJIEH,
3apsi/ibl, 3aKOH COXPAHEHUs 3apsAI0B.

B3anmopeiicTBre HEMOABMKHBIX U ABUKYIIUXCS 3apsaa0B, OU3NYECKUN CMBICT MATHUTHOTO TOJIA.
[Tone Toueunoro 3apsina (3akoH Kyrnona) u cuctemsl 3apsnoB. [lone numons. DnekTpocTaTHuecKoe
IoJie MOJICKYJIbI U XUMHUYeckue peakuuwu. MHTerpanbHas ¢opma 3akoHa Kymona, Teopema ["aycca
(mepBoe ypaBHeHue MakcBena). BeiBox Gopmyn aisi HaNpsDKEHHOCTH AJIEKTPOCTATUYECKUX TMOJIEH
3apsHKEHHOTO MPSIMOTO MPOBOJA, IJIOCKOCTH, KOHJeHcaTopa. Pabora mnepememieHus 3apsaa B
ANEKTPOCTATUYECKOM  II0JIe, TNOHATHE MNoTeHuana. Bropoe ypaBHeHue MakcBemna i
ANEKTPOCTATUKH B HMHTETpalibHOM (opme. DnekTpuyeckass eMKOCTh OIHOIO TPOBOJHMKA U JIBYX
MIPOBOJIHUKOB, KOHAECHCATOPHI, paboTa Mo 3apsjke KOHAECHCATOPOB. DHEPrus 3JEKTPOCTATHYECKOTO
nonst. M3MeHeHMe  HanmpsHKEHHOCTH  JIEKTPUYECKOrO0 TOJiI IMPU  BBEACHUM  JIUAJIEKTPHUKA,
MOJIAPU3YEMOCTh AMDJIEKTPHUKA, IUAIEKTPUYECKass MNPOHUIAEMOCTh. VI3MEHEHHE IUANEKTPUYECKOU
MIPOHUIIAEMOCTH MPU XUMHUYECKUX PEaKIUsAX U UCMIOJIb30BaHUE 3TOro dddexTa. DIeKTpUUecKoe mose
B NpoBoAHUKAX. [IOHATHE O TOKE NMPOBOJUMOCTH, BEKTOp TOKAa M cuja TOKa, AuddepeHnnanbHas
dbopma 3akona Owma. IlepBoe mpaBmino Kupxroda. [IpuunmHa MOSBICHHS DJIEKTPUYECKOTO TOKa B
MPOBOJIHUKE, (PU3MUECKUI CMBICI MOHATHS CTOPOHHUX JIEKTPUUYECKUX CHJI. BriBox 3akoHa Oma aiis
Bceit nienu. Bropoe npasmino Kupxroda. MarauTHoe mojie mpsiMoro Toka, 00bsICHEHNE €T0 TOSIBICHUS
Ha OCHOBAaHMM pEISTUBUCTCKUX TMpeacTaBieHuil. WHTerpaibHble ypaBHeHMss MakcBemia st
ITIOCTOSIHHBIX MAarHUTHBIX Mosied. [Ipumepsl BbIUMCIEHUS HANPSHKEHHOCTEH MarHUTOCTaTUYECKHX
nosiell. 3akoH buo-Casapa-Jlannaca. Bzaumoneiictue noneit u 3apsaoB (Tokos). @opmyna Jlopenna
JUIS CHJIBI, JIEMCTBYIOIIEH Ha 3apsll CO CTOPOHBI JIEKTPUUYECKOTO WU MarHUTHOro mnosed. [lpunHimn
NEUCTBUSI MAacC-CIIEKTPOMETPOB M HMX TMPUMEHEHHUS B XUMUU. HHIYKIUOHHBIE SIBICHUS,
TpanchopmaTopbl, (U3MYECKUE TNPHUHIMIBI WX JACHCTBUA. OKcTparoku. IlomHas cucrema
UHTErpalbHbIX ypaBHeHUN MakcBemia. CMbICI  WIEHOB CHUCTEMBl ypaBHEHUH MakcBeia,
ONMMCHIBAIOUIUX SIBJICHUS, CBSI3aHHBIE C W3MEHEHUSMH JJIEKTPHUYECKMX M MArHUTHBIX BEIUYHMH BO
BpeMeHU. B3anMOCBsI3b 37EKTPUYECKUX U MarHUTHBIX EPEMEHHBIX MOJIEH, JIIEKTPOMAarHUTHOE T0JIE U
m3nydenue. [lons nBrkymmuxcs 3apsaoB. M3mydeHue 53JI€KTPOMarHUTHOTO MOJs HEPABHOMEPHO
IBKyIMMcs 3apsaom. «I[lapagokcey» aroma.

Pazgen 3. OnTuka u atromHasi pusuka

DJIEKTPOMATHUTHOE U3JIyYeHHUE H ONTHKA

CB00OOHOE AIIEKTPOMArHUTHOE TOJIE U €r0 CYIIECTBOBAHUE B BHJIE JEKTPOMArHUTHOW BOJHHBI.
[TonepedyHOCTh 3JIEKTPOMArHUTHBIX BOJH. CKOPOCTh PACIPOCTPAHEHUS 3JIEKTPOMArHUTHBIX BOJH U
criocoOb!l ee u3mepenusd. Lllkana anekTpoMarHuTHRIX BoJH. CrocoOBl TeHepali U UCIIOIb30BaHNUE B
HayKe€ U TEXHUKE BOJIH PA3JIMYHBIX YaCTOT.

SBnenus, onucbIBaeMbIe BOJTHOBOM Teopuel cBeTa. MlHTepdepeHIus cBeTa, YCIOBUS MOSBICHHS
CTaTHYECKON WHTEpPEPEHIIMOHHON KapTUHBI, WHTEpEepeHIuss MpU pa3felieHuu (PpPOHTAa BOIHBI,
MIPOCBETJIICHUE ONTHKHU, UHTephEepOMeTphl U UX Hcrnoib3oBaHue. Dypbe-cnexkrpomerpsl. [loHsaTHEe 0
ronorpadun. Judpakuus, mudpakuus Ha menn. DOKyCHpOBKA AIIEKTPOMATHUTHBIX BOJTH U CBS3b
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pasMmepa udpakIMOHHOTO TMATHA C pasMepamMu  peduiekTopoB. (OCOOEHHOCTH OpraHU3alUH
PaIMOIOKAIIMOHHOM CITy>KOBbl. YCJIOBHUS TEpexoa OT BOJHOBOW ONTHKH K T'€OMETPHYECKOW. 3OHBI
®penens, 30HHas m1actuaka Openens kak Goxycupyromuid aneMeHT. J{udpakironnas penerka KaK
JTUCTIEPTUPYIONIasi CUCTeMa. AHAllU3 COCTaBa CBETa IO JUIMHAM BOJH. PEeHTreHoBcKast AWQpaKis,
nmoHsATHE 00 00paTHBIX AU(PPAKIMOHHBIX 33a/ladyaX, PEHTTCHOCTPYKTYPHBIN aHAJIU3 B €r0 0COOCHHOCTH
NPUMEHUTEIbHO K OuosjorumueckuMm ooObektam. IIpoctpanctBennas crpykrypa JHK u PHK.
JlndpakoOHHBIN TIpeIes pa3peiaie ClToCOOHOCTH ONTUYSCKUX TPHOOPOB.

CBer 1 BeIIeCTBO, MOHITHE O BTOPUYHBIX BOJHAX, pa3/JeICHUe SHEPTUU Ha TpaHMIle paznena ¢as,
PE30HAHCHBIN XapaKTep B3aMMOJEHUCTBUA CBETa W BellecTBa. /ucnepcus, kiaccuueckoe oObsCHEHUE
3aBUCHMOCTH KO3(PPHUIMEHTa MPETOMIICHUSI CBETa OT JJIMHBI BOJHBI TANalONIEro CBeTa. SIBicHHE
JBOMHOTO JTydyenpenoMIIeHus, MOJSIpU3aliis cBeTa KpuctauiaMu. [1oaspr30BaHHbIN CBET, ONTHYECKAS
aKTUBHOCTh, CaXapOMETpHs, HWCIIONb30BAHUE SIBICHUS BpAIICHHS IJIOCKOCTH TOJSpU3AINA B
MOJIeKyJIsipHO# Onosorun. Potorddekt u KkBaHTOBas nMpupoaa cBeta. Kpyr sBieHui, 00BICHUMBIX C
KBaHTOBOM TOYKM 3PEHHUS, MUKPOCKOIMYECKOE M MAaKpPOCKOIIMYECKOE B ONTHUKE. J[BONCTBEHHOCTH
MPUPOABI CBETa. 3aKOHBI TMOTJIOLIEHUS CBETa, IMOHATHE O HENUHEHHbIX 3¢dekrax. OCHOBHBIE
3JIEMEHTHI KOHCTPYKLHUHU CHEKTPOPOTOMETPOB. 3aKOHBI OCBELICHHOCTH, 3aBUCUMOCTh OCBELICHHOCTH
OT BUJIa OCBETUTEIEH.

KBanToBas pusuka. ®u3suka aromMa u 3j1eMeHThbl GU3MKHU TBEPAOro Tejia

OcobeHHOCTH TOBENEHUST MMKpOUYacTHULl. [IpUHIMIBI ONUCaHHUA TOBENEHUS MHKPOYACTHIL,
BOJTHOBas (DYHKIIMSI, COOTHOIICHWE HeompeneaeHHocTe, BomHa ne bpoinsa. Tlocrynater bopa.
VYpaBuenue lllpenunrepa (BpeMeHHOE W CTAIMOHApHOE), (U3NYECKUNA CMBICT BXOJSIIUX B HErO
wieHoB. Pemenune cranuoHapHoro ypaBHeHus Illpegunrepa misg dYacTunel B OJHOMEPHOM
MIOTEHLIMAJIbHOM SIIIMKE WM YaCTULBI HA OKPYKHOCTH. YCIIOBUS IOSBICHUS KBAaHTOBBIX SIBJICHUM.
Bnusiaue maccel M 0o0acTH JIOKanM3allMM 4yacTHUL. JIByMepHas NMOTEHLUalIbHAs sMa, BBIPOKICHHE
KBAHTOBBIX COCTOSIHUI M CHATHE BBIpOXKJAeHUA. [loTeHIIManbpHas siMa KOHEYHOH ITyOMHBI U BIUSTHUE €€
ryOMHBl M IIMPUHBI HAa YPOBHM DSHEPrUM 4YacTUIbl. BO3MOXHOCTh JIOKAIM3alMM 4YacTUIBl B
npoctpancTBe. TyHHenbHBINH 3(dexT. 3amonHeHne ypoBHeH u npuHuun llaynu, momHas s>Heprus
COBOKYITHOCTH JIEKTPOHOB B KBAaHTOBOM CHCTEME. YPOBHHU DHEPIMM B aTOME BOAOPOJA, MEPEXOIbI
MEXNy ypoBHsAMHU. VHIMBHIYadbHOCTh CIIEKTPOB aTOMOB M SMHUCCHOHHBIM CHEKTPaJbHBIM aHAIIN3.
Meraminyeckas MOJENIb MOJEKYJIbl M OOBACHEHHE KOpPpENsLUH LBETHOCTH BellecTBa M 3¢ dekra
COIIPSKEHMSI XUMUYECKHUX CBsI3el B MoJiekysnax. HopMmanbHas v MHBEpPCHAas 3aCEI€HHOCTh KBAaHTOBBIX
cocrosianii. Ilormomienre, CioOHTaHHOE W BBIHYXIACHHOE H3mydeHus. KoadduumueHntsl DHHIITEIHA.
®opmyina [lnanka. Ycunenue cBeta Ipu IPOX0XKICHUH Yepe3 UHBEPCHO 3acelieHHYI0 cpeny. llonsatue
0 Ja3epax.

duznyeckas IpUPOIa XUMUUYECKON CBSI3U. DJIEKTPOHHOE CTPOEHHE MHOTO3JIEKTPOHHBIX aTOMOB,
ruOpuau3anys, OObSICHEHHE NPUYMH IOSABJICHUS MPOCTPAHCTBEHHBIX (opMm Monekyn. I[lpuHimn
MaKCHUMaJIbHOTO TepeKpbIBaHus. BHyTpeHHee BpallleHne B MOJIEKYJIAaX U €ro pojib B OMOXMMHUYECKUX
peakuusx. J[BrkeHue 4acTul B MHOTOATOMHBIX MOJIEKYJIAX M BHJBI MOJIEKYJISIPHOM CHEKTPOCKOIUH.
CumMmeTpust MOJIEKYIT U TIOSIBJICHUE TTPaBHII 0TOOPA.

@DOTOXMMHYECKHE PEAKIMM U OCOOEHHOCTH TOTCHLIMANIbHBIX IOBEPXHOCTEH OCHOBHBIX U
BO30YKJICHHBIX JJIEKTPOHHBIX COCTOSIHMI B MoJjekyiax. Pacmaa monexyn npu ¢GoToBO30YXKACHUSX.
Odusnueckas mpupona ¢GoTocuHTe3a. TpaHcmopT »sHepruum npu (orocuHTe3e. 30HHAS CTPYKTypa
ANEKTPOHHBIX COCTOSIHUIM KpPUCTAJIJIOB. 3allOJIHEHHBIE M HE3aIlOJIHEHHBIE 30HBI. YpoBeHb depmu.
ITpoBOIHMKY, TOJIYIPOBOAHUKH U TUIEKTPUKH. OCOOEHHOCTh IPOBOJUMOCTH B IOJYIIPOBOIHUKAX.

Snepnas pusuka

CucremaTHka 3J1€MEHTApHBIX YacTUL. 3aKOHBI B3aMMOIIPEBPALICHUN YacTHUll, SACPHbIE PEaKLNH,
nedext maccel. CTpoeHueE slIep, sIEPHbIE CUIIbI, YCTOHYMBBIE U HEYCTOWYMBBIE Apa, €CTECTBEHHAs U
HCKYCCTBEHHAsI PaaMOaKTUBHOCTD. 3aKOHBI pasoaKTUBHOIO pacnana. [IpuHmns!
palMOaKTUBALIMOHHOIO aHanu3a. «MedeHble» arombl B Ouosnoruu. IlyTm mcrnonb3oBaHuUs sIEpHOM
SHEPTrUH.

Pu3znyeckas KApTUHA MHpPa



[Tonsstue 00 »BomonMK B (u3MKe, OHOJOTMM U JPyrux Haykax. [IpoTHBOMOJIOKHOCTH
HaIpPaBJICHHOCTEH 3TUX HBOJIOLHMOHHBIX MporieccoB. [1yTu mpeo1oneHus mpoTHBOPEUHs.

Bpewms B knaccuueckom Mupe. Poib neproandeckux U HeMepruoJuYeCKUX MPUPOAHBIX MPOIIECCOB
B (OPMHpPOBAHMU TMOHATHUS BpPEMEHHU. VIHBApHMAHTHOCTh MPOCTEHIINX (PU3HMUECKUX 3aKOHOB
OTHOCHUTENIbHO CMEHbI 3HaKa BpeMeHU. HepaBHOBECHbBIE TPOIECCHI B CIIOKHBIX CHCTEMaxX U MOSIBICHUE
cTpenbl BpeMeHU. Ponb ciaydaiiHbIX (akTopoB B (OPMHUPOBAaHMM CTpenbl BpeMeHd. Diykryanuw,
MOSIBJICHHE CaMOOpPraHU3allMd B  OTKPBITBIX CHUCTEMaxXx M IepepacTaHue (QUIyKTyalud B
Makpockonuueckuii ap¢dexr. Ponb Oudypkanuii. [loBeneHue SHTpPONMMH B OTKPBITBIX CHCTEMAaXx.
[IpuHIMIT TOTOTHUTEIFHOCTH M €T0 BCEOOIIHOCTh. Vcronp30BaHne MOJIeNnei sIBJICHUN U 0OBbEKTOB B
nporiecce NO3HAHUS KaK CJIe/ICTBUE MPUHIIMIIA JOTOIHUTENbHOCTH. OOpaTHbIe 3a1auu, CyObEeKTUBHBIN
daktop mpu ux pemeHud. OTrpaHUYEHHOCTh MNPUHIMUINA JO0Ka3aTeIbHOCTH B Hayke. llpuHuun
COOTBETCTBHS, HalOloJaeMble M HeHaOirogaeMble BelMMYMHBI B ¢usuke. TpeboBaHus K
dbopmupoBanuio (usmueckux Teopuil. PacmmpeHHOoe TOHHMMaHuWE TPUHIUINA JETePMUHHU3MA.
CnyuailHO€ M 3aKOHOMEPHOE B IPUPOJIE U MPEAeSbl NIPUMEHUMOCTH HaydyHOro nporHosa. Hay4nsiit
MPOTHO3 B Hayke 00 oOmiecTBe. @u3nka u kudepHeTrka. Creasnme CUCTEMBI U YITPaBJICHUE.

4.2. Cogepxanue JeKIH

Ne Kou-Bo
ConeprxaHue JICKIHU
4qacoB

1. | DBomronus u coBpeMeHHbIE MoieTu (GU3UIECKOi KapTuHBI Mupa. CoBpeMeHHas 2
¢u3nka Kak KylbTypa HaONIONEHUH, MOJEIUPOBAHUS, SKCIECPUMEHTAIHLHOTO
UCCIIEIOBaHMS M KOJIMYECTBEHHOT'O MMPOTHO3UPOBAHUS SBJIEHUI puposl. Ponb
¢u3MKK B pa3sBUTHM TEXHUKH M arpolpOMBIIUICHHOTO IPOU3BOCTBA.
Kunematuka wMarepuanbHOl TO4Ykd. KoopauHaTHBIE METOJ  ONKMCaHUA
HBH)KGHHﬁ. Kunematuueckoe YpaBHCHUC NBUKCHUA U ONPCACIISAICMBIC 110 HCMY
KMHEMAaTUYECKUE XapaKTEPUCTUKH.

2. | BekTopHblil crioco0 onucaHus IBHKEHUH. BeKTOpbl mepemenienus, CKOpoCTH, 2
YCKOpPEHUs. YTIIOBBIE XaPAKTEPUCTUKH IBHKEHUS IO OKPYKHOCTU. DJIEMEHTHI
PENATUBUCTCKOMN MEXaHUKH. ITocrynarsl CIIELUAIIBHON TEOpUH
oTHocuTenbHOCTH. [IpeoOpazoBanus Jlopenma. CrokeHHE  CKOpPOCTEH.
OTHOCHUTENBHOCTD AJIMHBI OTPE3KOB U JUINTEIBHOCTH BPEMEHHBIX HHTEPBAJIOB.

3. | AuHamuka MmaTepuanibHOW TOYKM W MOCTYNATEIbHOTO JBH)KEHUS TBEPIOTO 2
Tena. 3akoHbl Hbiotona. Bunel cuin. J[uHamuka BpamiaTelbHOTO JIBUXKECHHS.
MomeHT cuiibl. MOMEHT MHEpUUH. 3aKOHBI COXPAaHEHHS UMITYJIbCa U MOMEHTA
uMnynbca. VMHepuuanbHble W HEMHEpUUAIbHBIE cHCTeMBbl OoTcuéra. PaboTa,
MOIIHOCTh U 3Heprusi. Mexanuueckue kojebanusa. MexaHuueckas pabora u
MOIIHOCTh MPH MOCTYMATEIbHOM M BpalaTeJbHOM ABMXKeHUsAX. Kunetnueckas
SHEpPIUsT U TEOpeMa O KUHETUYECKOM sHepruu. KoHCepBaTUBHBIE CWIIBI U
noTeHuuadbHass dSHeprus. [lpuMepsl NOTEHUHMAIBbHBIX TMOJIEH. 3aKoH
COXPAHEHUS JHEPTUU B MEXAHUKE.
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OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM Teopuu. MneanpHplii ras.
Peanbnpie Ta3zpl. OCOOCHHOCTH JKHIKOTO COCTOSIHHS. SIBICHHS TIepeHoca.
Juddy3usi, TEIIONPOBOAHOCT, W BHyTpeHHee  TpeHue.  OCHOBBI
TEepMOJIMHAMUKU. BHYTpeHHsIs1 HEprusi U MEepBOE HAYalo TEPMOIUHAMHUKH.
Pabota u Temno&MKOCTh Ta3a MpHU PA3IUYHBIX Ipoleccax. Bropoil 3akon
TepMOJUHAMUKHU. TemjaoBeie JBUTaTeNM M XOJoAwiIbHbie MamuHbl. KITJ]
TEIUIOBBIX  JBUTATENe M  CTATUCTUYECKUM CMBICI  BTOPOTO  3aKOHA
TepmoauHamMuku. [lonstue sHTponmu. [loHsiTHE O  TEepMOAMHAMHKE
HEOOpaTHMBIX TPOIECCOB U OTKPBITBIX CHCTEM. OIEMEHTBHl CTaTUYECKOU
bu3uKH.

DJIEKTPUYECKUHN 3apsia. DIIEKTPOCTATUUYECKOe ToJsie. BeKTop HampsKEHHOCTH.
Pacuér anexrpocrarnueckux nosue. lloreHnuan 31eKTpoCcTaTU4ecKOro IMoJIs.
Pabota o mepemernieHuio 3apsa0B B 3JIEKTpOCTaTHUECKOM Mosie. BeriecTBo B
anekTpuyeckoMm 1nosie. [lomsipusanmst auanekTpukoB. BekTop cmemieHus.
[IpoBOIHMKM B 3JIEKTPOCTATUYECKOM IOJE. DIEKTPOEMKOCTH MPOBOJHUKOB.
Konnencaropsi.

[TocTtosaHHBIN »nekTpuueckuid TOK. 3akoH Owma. DJIEKTpOABMXKYIIAs CHIIA.
IIpaBuna Kupxrodpa wu pacuérsl osmexTpuueckux ueneid. [lpupona
cBepxnpoBoguMocTH. Hocutenn Toka B pa3IMUHBIX IPOBOJHUKAX. DJIEMEHTHI
TEOPHUH DJIEKTPONPOBOJHOCTH. MaruutHoe nose. 3akoH buo-Capapa-Jlamnaca.
MaruuTHbele cBoiicTBa BemectBa. Cuna Awmmepa u  cuna  JlopeHua.
DNEKTPOABUTATEIIN.

DnekTpomarauTHas uHaykuus. 3akon dapanes u npasuio Jlenma. Mexanusm
Bo3HUKHOBeHUA OJIC mHaykumu. DHepruss MarHuTHoro mnosisd. llepemeHHBIi
ANEKTPUICCKUN TOK. DieKTpoMarauTHoe moisie. O0ob0menne 3akona dapanes.
3aKOH MOJHOTO TOKa. TOK CMEIIeHHs. DJIeKTPOMArHUTHBIE BOJIHBI. Y paBHEHUS
Makcgemia. CBOOOIHBIE SJIEKTPOMAarHUTHBIE KoJieOaHWs. 3aTyxalolue Hu
BEIHYXIeHHBIE KoneOanusl. [11kaa 31eKTpOMarHuTHBIX BOJIH.

Ontuka. ITpunmun [roiirenca. Uurtepdepennus certa. Judpakuus csera.
ITonspusanusa csera. B3auMozaeicTBue M3Iy4eHUs C BELIECTBOM. TeruioBoe
m3nydeHue. KBanroBas ¢usuka. Potordpdexr. dusuka aroma, >HIEMEHTHI
¢u3uku TBepaoro tena. AnepHas gusnka. Puznyeckas KapTuHa MUpa

HToro
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4.3. Coaeprxanue JJaGOPATOPHBIX 3aHATHIH

HaunmeHnoBaHue 1a00paTOpHBIX 3aHATHN

Koma-Bo
JacoB

N3yuenne MexaHWYEeCKOro JBMXKEHUS HA MallliHEe ATBYJa

OmnpeneneHre MOMEHTa HHEpUUHU MassTHIKA O0epOeka

Onpenenenne BI3KOCTH KUAKOCTH 110 MeToay CTokca

HccnegoBanue QJICKTPOCTATUYCCKOI'O MMOJIA

HccnenoBanue Lemnu MOCTOSHHOIO TOKA

N3mepenne ropu3oHTaIbHONM COCTABISAIONIE MArHUTHOTO TOJISE 3eMIIN

=N INY | = = [ =

N3ydenne nudpaknuu cBeTa U onpeeseHue IIUHbI CBETOBON BOJIHBI PU
MOMOITH TU(DPAKIIMOHHON PEIIETKH

—

@ N (o0~ wNE

N3yuenune 3akoHOB BHenTHEro horodddexra

HToro
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4.4, ConepxxaHue NPaKTHYECKUX 3aHATHI

Ne . Kon-Bo
HaunMmeHoBaHMe MPaKTUYECKUX 3aHATUN
n/n 9acoB
1 Kunemaruka u JuHaMHKa MaTepUAILHON TOYKH U TBEPAOTO Tea. 3aKOHbI 1
' coxpaHeHus. MexaHn4deckue KojieOaHus U BOJTHBI.
2 DnexTpocTaThka. [[OCTOSTHHBIN TOK, YIEKTPUYECKHUE IIETTH U MaTepUAITHIL. 1
' [TocTosiHHOE MarHUTHOE TOJIe. DIIEKTPOMArHUTHBIE KOJIeOaHUs! M BOJHBIL.
3 Ontuka. KBanTtoBas pusuka. ®usnka aToMa. 1eMEHTHI PU3UKH TBEPIAOTO 2
' tena. SnepHas dpusmka.
Hroro 4
4.5. Buapl u cofepaHue CaMOCTOAITEIbHONH padoThl 00y4aroIuXcst
4.5.1. Bunsl caMOCTOSATENBbHOM pabOThI 00yJaIOINXCs
Bunbl camocToaTensHONH paboThl 00yJaromuXxcst KonnuecTBo yacon
[ToaroTroBka K MPaKTUYECKUM 3aHATUSIM 8
[TonroroBka k 1a00paTOPHBIM 3aHATHUSAM U K 3aIUTE 28
71a00paTOpHBIX paboT
CamMocToATeIbHOE U3YYEHHE OTIEIBHBIX TEM U BOIIPOCOB 226
IToaroroBka K MpOMEXKYTOYHOM aTTECTALIMN 18
Hroro 280
4.5.2. Coneprxanre CaMOCTOSITEIIBHOW pabOThI 00yUJarOIIHXCS
Ne Kon-Bo
HaunmenoBanue TeM 1 BOpocoB
n/m 4acoB

1. Kunemaruka. 3amaun OaUIMCTUKKA, HAaBEIECHHA HA I1€]Ib, ONTHMH3AIUN 20
JIBUKEHMSI, UX IPUMEHEHNE B arpOMHKEHEPHUH.

2. Jlunamuka. PeakTuBHOE nBIKeHHe. JIBrokeHHe HeOecHBIX Tell. [lon€Tel B 20
KOCMOC. Y CTOMYMBOCTb JIBUKEHUS. [ MPOCKOIIBI.

3. 3akoHbl coxpaHeHus. llepegaya MOIIHOCTH B MEXAHMYECKUX CHUCTEMax.
[Ipobnema 6e3omopHoTO NBIKEeHHS. [IpoOrema BEYHOro ABUTATENS TIEPBOTO 20
pona.

4, Mexannyeckue KojaeOaHuss W BOJHBL. PacdéT KOHKPETHBIX COCTOSHUH H 20

orpeieNiecHue COOCTBEHHBIX YACTOT KOJIEOATEIbHBIX CUCTEM
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5. DneMeHThl MOJEKYISIpHOM ©  cTatucThuecko ¢usuku. OcobOeHHOCTH
KHUJKOTO cocTossHus. [ToBepXHOCTHOE HATsSKEHUE, CMAaYMBAHUE, KAITUIUIAPBHI. 20
IlouBeHHas Biara v MOJUB PACTCHUM.

6. DJIeMEHThl TEpPMOJMHAMUKHU. TemoBasi >HEpPreTMka M €€ SKOJIOTHYECKUH 20
acriekT. Teron3osius, MeTo Il S)KOHOMHH TeTlIa.

7. Onexktpoctatuka. (CTaTUyecKoe  JJIEKTPUUYECTBO.  DJEKTpHU3ALMs  TEI. 20
JIBUKEHHE 3apsHKEHHBIX YacTUL[ B DJIEKTPUYECKUX MOJAX. AHAIOTUU MEXIY
JIEKTPOCTATUYECKUM U TPABUTAIIMOHHBIM TOJISIMH.

8. [TocTOSsTHHBIN TOK, SJIEKTPUUECKHUE LIETTH U MaTepHAIIbl. DIICKTPUIECKUI TOK B 20
KHUJKOCTSX ¥ razax. KopoHHbI# pa3psia. neKTpoduiIbTpsl.

9. ITocrosiHHOe MarHuTHOe mnosie. IlocTosHHBIE MarHuThl. MarHuTHoe moJje 20
3emin. JIBWkeHHE 3apsOKCHHBIX 4YacTUI[ B MAarHUTHBIX MOJIAX. Macc-
CIIEKTPOMETPHS.

10. | DnexTpoMarHuTHbBIe KoieOaHus W BosHBL. M300perenue paamo. Ilepenaua 20
curHasioB. Pagunocssi3p u paauosokanysi. MUKpOBOJIHOBAs! TEXHHKA.

11. | I'eomerpuyeckast ¥ BOJIHOBas onTuka. OnTHuecKue n300pakeHus. MexaHusm 20
3penust, AedekThl 3peHus. OnTHyecKue sIBJIeHMs B aTMOochepe.

12. | KBantoBasg ¢u3uka. DJIEeMEHThl KBAHTOBOM ONTHKHU. JIIOMUHECLIEHIIHS. 16

BeiHyk/ieHHOE W3ITy4eHHE W ONTHYECKHE KBAaHTOBBIE reHepaTopbl. DOTOHEI.
OmnsiT bére, 3¢ dpexr Komnrona.

13. | ®usmka aromMa W dJAEMEHTH (U3UKHA TBEPJOTO Teja. DJIEMEHThl KBAaHTOBOMU 16
MexaHuku. [locTaHoBka 3amay o JBMKEHMM MUKpouacTHll. Onepatopbl
¢busnvecknx BenuunH. KBaHTOBBIE COCTOSTHMUSL.

14. | Snepuas ¢uszuka. ATOMHOE SIAPO U dJIEMEHTapHbBIC YacTHIlbl. MIoHM3upyrome 20
U3IYYCHUS U OIIGHKAa WX JCHCTBHS HAa MaTepUalIbl M JKUBBIE OPTaHU3MBI.
Metoael  U3MEpEHHs]  MHTEHCHUBHOCTH  HOHU3HMPYIOIIUX  HM3JIy4YECHUH.
EctecTBeHHBIH pasualiioHHbIN QOH.

15. | CoBpemenHas ¢uszndeckast KapTuHa Mupa. Ponb Gu3uku B pa3BUTUN TEXHUKH 8
Y arporpOMBIIIIIEHHOTO MMPOU3BOJICTBA.
HTtoro 280

5. YueOHO-MeTOAMYECKOE 00eciedeHrne CaMOCTOATEIbHOI padoThl 00y4aKIMXCs
0 TUCIUIIINHE

YuebHO-MeTonndeckue pa3padboTku nmerorcs B Hayunoit 6ubnuoreke ®I'BOY BO HOxHo-
VYpansckuii [AY:

1. Mexanuka. MonekynsapHas ¢u3uka W TEpMOAMHAMUKA [DIIEKTPOHHBIN pecypc|
a0OpaTOPHBIA TMPAKTHKYM JJIS CTYJIEHTOB OYHOW W 3a04HOM (OpMBI OOydYeHHUs [HampaBIICHHUMA
35.03.06 Arpounkenepus, 13.03.02 DnextposHepretuka u snekrporexHuka, 19.03.02 IlpogyxTsl
MUTAHUA U3 PACTUTEIIBHOTO ChIpbs, 23.03.03 Dkcrryaranusa TpaHCHOPTHO-TEXHOJOTMYECKUX MAIlIuH U
KOMIUIEKCOB, crenuanbHocT 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKUE CpeacTBa] /
IOxHo-Ypansckuit 'AY, UactutyT arpounxenepuu ; coct.: E. M. bacapeiruna, FO. A. Hukummna .—
2-¢ uzn., ucnp. u jgon. — Yemsounck: HOxHo-Ypansckuit 'AY, 2019 .— 142 ¢ — Joctyn u3
nokansHOM cetr _http://nblocaldocs.sursau.ru:8080/localdocs/vmat/44.pdf . Joctym u3 cetn UnTepHeT
http://188.43.29.221:8080/webdocs/vmat/44.pdf.

2. BonHOBasg W KBaHTOBas ONTHKAa [DJIEKTPOHHBIA pecypc| : METOAUYECKUE YKa3aHUs U
3ajaHug 1o (U3UKe JUIs OakaJaBpOB M CTYACHTOB MH)KEHEPHBIX crienuainbHocTei / coct.: E. M.

bacapeiruna [u ap.] ; KOxuo-Ypansckuit 'AY, UncTuTyT arpounkenepun .— YensOunck: KOxHO-
Ypansckuii Ay, 2015 — 41 C. — Hoctyn u3 JIOKAJIBHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/12.pdf. — JocTtyn u3 ceTu WutepHer

http://188.43.29.221:8080/webdocs/fisika/12.pdf.
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3. MonekynsapHas ¢usuka [DnexkTpoHHBIA pecypc] : merton. ykaszanus / coct.. E. M.

bacapeiruna [u np.] ; KOxno-Ypansckuii 'AY, Uuctutyt arpounxenepun .— Yensounck: FOxHo-
VYpanbckuii I'AY, 2017 — 20 c.— Hoctyn u3 JIOKAJIbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hocrym u3 ceTH WuTepuer
http://188.43.29.221:8080/webdocs/fisika/13.pdf.

4. @usnuecKkue OCHOBBI MEXaHHMKHM [DIEKTpoHHBIH pecypc] : yudebd. mocolue s

CaMOCTOATENIbHONW PabOThl CTYJAEHTOB OYHOW W 3a04. ¢opmbl oOydeHus / FOxHo-Ypansckuii ['AY,
Wucturyt arpounxeneput ; coct. E. M. bacapeiruna. - Yensiounck: KOxHo-Ypansckuii 'AY, 2018. -
68 C. : W1 - bubnuorp.: c. 68 (5 Ha3B.).- Pexum JIOCTYyTIA:
http://192.168.0.1:8080/localdocs/fisika/14.pdf

5. OCHOBBI MOJICKYJISIPHON (DU3UKH M TEPMOJAMHAMUKH [ DIIEKTPOHHBIN pecypc| : yued. mocodue
ISl CAMOCTOSITENIbHOM pabOoThI CTYyICHTOB OYHOH U 3a04. (hopmbl 0Oyuenus / FOxxno-Ypansckuit ['AY,
HNucturyT arpounxkenepuu ; coct. E. M. bacapeiruna. - Yensounck: FOxuo-Ypansckuit AV, 2018. -
34 ¢ - C mpun. -  bubmmorp.. c. 33 (5 Ha3B.). Pexum  pmocryma:
http://192.168.0.1:8080/localdocs/fisika/15.pdf

6. DIeKTpOMarHWTHBIC SIBICHHUS U KBAHTOBbIE d(DQexThl [DIeKTpoHHBIA pecypc] : yued.
nmocoOue I CaMOCTOSATENIbHOW paOOThI CTYAEHTOB O4YHOW M 3a04. (opmbl oOydenus / HOxHO-
VYpanbckuit 'AY, HUnctutyt arpoummkeHepuu ; coct. E. M. bacapeiruna. - Yensounck: FOxHo-
VYpaneckuii 'AY, 2018. - 49 c. : wi. - C npwt. - buGnuworp.: ¢. 48 (5 Ha3B.). Pexxum pocrymna:
http://192.168.0.1:8080/localdocs/fisika/16.pdf

7. Dnektpocratuka. I[locTOSHHBIH TOK [DNEeKTpoHHBIA pecypc] : yded. mocobue s
CaMOCTOSITENTbHONW PabOThI CTYACHTOB OYHOM M 3a04. popmbl oOyuenust / FOxno-Ypansckuii ['AY,
HNucturyT arpounxkenepuu ; coct. E. M. bacapeiruna. - Yensounck: FOxuo-Ypansckuit AV, 2018. -
95 c. : un. - bubmmorp.: c¢. 95 (5 Ha3B.). Mecro xpanenus: Db UI'AA Pexum noctyna:
http://192.168.0.1:8080/localdocs/fisika/17.pdf

6. @OH/ OLIEHOYHBIX CPEACTB JIJIsl IPOBeIeHUs
NMPOMEKYTOUYHOM aTTeCTAINH 00y4AIOMINXCH MO IUCHUIIIHHE

Jlsisi yCTaHOBIIGHHUSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOyuatommxcst TpedoBanusim OI'OC
BO pa3pabotan (oHI OLIEHOUHBIX CPEICTB JUIsl TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH M IPOBEACHHUS
IPOMEKYTOUHOM aTTecTaluu OoOydaromuxcss Mo JucuuiuinHe. @OHJ OLEHOYHBIX  CPENICTB
npencrasicH B [IpuioskeHnn.

7. OCHOBHAS U JONOJHUTEIbHAS YUeOHasl JIUTePaTypa, HeoOXoAuMasi 1JI1 0CBOEHMSI
AMCUMILINHBI

OcHoBHasl U AONOJHUTENNbHAs ydeOHas muTeparypa umeercs B Hayunoit  Oubnuoreke U
3IEKTpOHHOU MH(pOopManmoHHo-00pazoBatensHOM cpeae DT'BOY BO HOxHo-Ypansckuii [AY.

OcHoBHAA:

I'pabosckuii P.U. Kypc duszuku [DnekrponHsil pecypel: yued. mocodbue / P.M. I'paboBckuil -
1.1. MockBa: Jlage, 2012 - 608 c¢. - Jocrym K IOJHOMY TekcTy ¢ caWta OBC Jladp:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3178.

HBanos Y. B. COOpHHK 3a/1a4 10 KYPCY OCHOBEI (GhU3MKHU U OMohU3NKH [ DIEKTPOHHLIN pecypc]:
1.2./ VBanos M. B. - Mocksa: Jlaap, 2012 - Hocryn K moiaHoMy Tekcty ¢ canta DBC Jladsb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3802.

JlusenueB H.M. Kypc dusuku [Dnexrpoussiii pecypel: vueouuk / H.M. JlusennesB - Mocksa:
1.3. JJagp, 2012 - 672 «c¢. - JlocTyIl K TOJHOMY Tekcry ¢ caWra OBC Jlagb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2780.
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Casennes 1. B. COOpHHK BOIIPOCOB M 3ajay 110 o0Ieli ¢usuke [DIEKTpOHHEINA pecypc]: yueo.
1.4. nocobue / 1. B. CasenbeB - Mocksa: Jlaup'", 2016 - 288 c. - JlocTyn K IIOJHOMY TEKCTY C caliTta
OBC Jlans: http://e.lanbook.com/books/element.php?pll id=71766.

JlonmosHuTENBbHAS:

HBanos U. B. OcHoBbI pusuku u ouodusuku [Dnekrpoussiii pecypel: / Usanos U. B. -
1.5. Mocksa: Jlaus, 2012 - JocTyi K totHoMY Tekcery ¢ carita DBC Jlagp:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3801.

Uponos U. E. 3agaun o obmen dusuke [Dnexrporusiii pecypel: / Y. E. Upogos - MockBa:
1.6. JJaun", 2016 - 416 c. - JocTyn K nnosHomy Tekcry ¢ cavita DBC JlaHb:
http://e.lanbook.com/books/element.php?pll id=71750.

Kamamnukos H. I1. I[IpakTKyM [0 peIIEHNIO 3aaa4 1o o0memy Kypey dusukn. Konebanus u
17 BoJIHEL. Onrtuka [DnexkrponHslil pecypce]: / Kamammnkos H.I1., Koxxesunkos H.M., KoTeIpio
" T.B., Compus I'.I'. - Mocksa: Jlags'", 2013 - Jloctyn K moyHOMY TekcTy ¢ caiita ObC Jlanp:
http://e.lanbook.com/books/element.php?pll id=38839.

Kagamnukos H. I1. ITpakTHKyM IO pEIICHHIO 33024 110 00memMy Kypcy @u3uknu. OCHOBBI

kBanToBOH (m3nkn. CTpoeHue BemecTa. ATOMHAS U sgaepHas du3nka [ DIeKTpOHHBIA pecypc:
1.8. / Kamamaukos H.I1., KoxkeBaukoB H.M., Koteipno T.B., Croupun I'.I'. - Mocksa: Jlans", 2014 -

JlocTy K moHOMY TekcTy ¢ caiita ObC JlaHb:

http://e.lanbook.com/books/element.php?pll id=49468.

Kanamnaukos H.I1. ®usuka. MHTEpHET - TeCTUPOBaHHE 0a30BBIX 3HAHUHN [ DIEKTPOHHBIN

pecypce]: / H.I1. Kanamuukos, H.M. KoxxeBHnkoB - Mocksa: Jlane, 2009 - 150 c. - JlocTyn K
" monHoMy Tekcty ¢ caiita OBC JlaHb:

http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=172.

Coopuuk 3aga4 mo ¢usuke [Duaekrpousslil pecypce]: / P. 1. be3sepxusas, H. H. [opoxoBcKuid,
110 P. 1. I'pabosckuii; [lox pen. P. M. I'paboBckoro - Mocksa: Jlane, 2012 - 128 ¢. - JlocTyn K
7" monHoMy Tekcty ¢ caiita ObC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3899.

8. Pecypchl uHGOPMALIMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH «AHTEepHET», HEOOX0AMMBbIe
JJIS1 OCBOEHMS TN CIUNIMHBI

1. EnnHOE OKHO AOCTyIa K y4eOHO-METOIMYeCKUM pa3paboTkam https://toypray.pd
2. OBC «JIauw» http://e.lanbook.com/

3. Yuusepcuretckas oudarorexka ONLINE http://biblioclub.ru

9. MeToaundyecKkue YKazaHusd 1Jas oﬁyqammnxm M0 OCBOCHHMI0 JUCHUIIJIMHBI

VY4uebHo-MeTonueckre pa3paboTku uMmetorces B Hayunoit  Oubmmorexe U AIIEKTPOHHOMN
nHpopManmonHo-o6pazoBatenbHOM cpeae DI'BOY BO 0xHo-Ypansckuii [AY:

1. Mexanuka. MonekynsapHas ¢u3uka W TEpMOAMHAMUKA [DJIEKTPOHHBIN pecypc]
Ja00OpaTOPHBIA TMPAKTHKYM JJIS CTYJIEHTOB OYHOW M 3a04HOM (OpMBI OOy4YeHHUs [HampaBIICHHUMA
35.03.06 Arpounkenepus, 13.03.02 DnextposHepretuka u snekrporexHuka, 19.03.02 IlpogyxTsl
MUTAHUA U3 PACTUTEIIBHOTO ChIpbs, 23.03.03 Dkcrmyaranusa TpaHCHOPTHO-TEXHOJOTMYECKUX MAIlIuH U
KOMIUIEKCOB, crenuanbHocTH 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpPEAcTBa] /
IOxHo-Ypansckuit 'AY, UactutyT arpounxenepuu ; coct.: E. M. bacapeiruna, FO. A. Hukummna .—
2-¢ uzn., ucnp. u jgon. — Yemsbunck: HOxHo-Ypansckuit 'AY, 2019 .— 142 ¢ — Joctyn u3
nokansHOM cetr _http://nblocaldocs.sursau.ru:8080/localdocs/vmat/44.pdf . Joctym u3 cetn UnTepHeT
http://188.43.29.221:8080/webdocs/vmat/44.pdf.
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2. BosiHOBast 1 KBaHTOBAas ONTHUKA [ DJIEKTPOHHBIA pecypc| : METOJIUYECKUE YKa3aHUs U 3aJaHus

o ¢usnKe s OaKaIaBpoB M CTYACHTOB MHXEHEPHBIX crieruanbHocTel / cocT.: E. M. bacapeiruna [u

ap.] ; FOxuo-Ypansckuit ['AY, UacTuryT arpounkenepun .— Yenssounck: KOxuo-Ypanbckuit [AY,

2015 .— 41 c¢. — Jloctyn u3 nokanbHoi ceru http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
Joctyn u3 cetn Mureprer http://188.43.29.221:8080/webdocs/fisika/12.pdf

3. MonekynsipHas ¢usuka [DneKTpoHHBIM pecypc] : merox. ykaszanus / cocr.. E. M.

bacapeiruna [u ap.] ; KOxuo-Ypansckuit 'AY, UHcTuTyT arpounkenepun .— YensoOunck: KOxHO-
Ypansckuii T'AY, 2017 — 20 c.— Hoctyn u3 JIOKaJILHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — JHocTyn u3 ceTu WuTepuer
http://188.43.29.221:8080/webdocs/fisika/13.pdf.

4., ®usnyeckue OCHOBBI MEXaHUKH [DNEKTpOHHBIA pecypc| : yded. mocobue ist

CaMOCTOSITENTbHONW PabOThI CTYACHTOB OYHOM M 3a04. popmbl oOyuenust / FOxno-Ypansckuii ['AY,
HNucturyT arpounnxkenepuu ; coct. E. M. bacapeiruna. - Yensounck: FOxuo-Ypansckuit AV, 2018. -
68 c. : Ul - bubnwuorp.: c. 68 (5 Ha3B.).- Pexum JOCTYyTIA:
http://192.168.0.1:8080/localdocs/fisika/14.pdf

5. OCHOBBI MOJICKYJISIPHON (DU3UKH M TEPMOJUHAMUKH [ DIEKTPOHHBIN pecypc] : yued. mocodue
JUTSI CAMOCTOATEIILHON pabOThI CTYJICHTOB OYHOM U 3a04. hopmbl 00yueHus / FOxuo-Ypansckuii [AY,
Wucturyt arpounxeneput ; coct. E. M. bacapeiruna. - Yensiounck: KOxuno-Ypansckuii 'AY, 2018. -
34 c¢. - C nopun. -  bubmmorp.. c¢. 33 (5 Ha3B.). Pexum = nmocryma:
http://192.168.0.1:8080/localdocs/fisika/15.pdf

6. DIJIeKTpOMarHWTHBIC SBJICHUS W KBAaHTOBbIE 3P (EKThl [DIEKTPOHHBIN pecypc] : ydueo.
nocobue Uil caMOCTOATENbHON pPabOThI CTYIEHTOB OYHOM M 3a04. ¢opmbl oOyueHus / HOxHo-
VYpaneckuii 'AY, Unctutryr arpomnxenepuu ; coct. E. M. bacapweiruna. - YensOunck: HOxHO-
VYpansckuii ['AY, 2018. - 49 c. : un. - C npun. - bubnuorp.: c. 48 (5 Ha3B.). Pexxum mocryma:
http://192.168.0.1:8080/localdocs/fisika/16.pdf

7. Onextpoctatuka. IlocTosHHBIH TOK [DnekTpoHHBIH pecypc] : yudeb. mocobue IS
CaMOCTOATENILHONW PabOThl CTYJIEHTOB OYHOW W 3a04. ¢opmbl o0ydeHus / FOxHo-Ypansckuii ['AY,
Wucturyt arpounxeneput ; coct. E. M. Bacapeiruna. - Yensiounck: KOxuHo-Ypansckuii 'AY, 2018. -
95 c¢. : un. - bubmmorp.: c. 95 (5 Ha3B.). Mecro xpanenus: Db UI'AA Pexum npocryma:
http://192.168.0.1:8080/localdocs/fisika/17.pdf

10. UudopmManinoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble PH 0CYIIeCTBICHUHU
o0pa3oBaTeIbHOI0 Mpolecca 10 JMCHUILINHE, BKIYas NepedyeHb NPOrpaMMHOro odecnedeHust
U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTAaHIMH MPEJOCTAaBIIACTCS JOCTYI K 0a3aM JaHHBIX:

- Koncynwrantlitoc (cripaBo4HbIE TIPABOBBIE CUCTEMBI);

- Texakcnept (nH(popMamoHHO-ciipaBouHast cucrema 'OCToB);

- «CenpXx03TeXHUKa» (ABTOMaTU3UPOBaHHAsI CIIPABOYHAsI CUCTEMA).

- My TestXProll.0.

[Mporpammuoe obecrieuenue: Windows 10 Home Sngle language 1.0.63.71;Moii Oduc
CranpmapTHBIH.

11. MaTtepuajibHO-TeXHUYecKas 6a3a, Heo0OXoAUMAs 1JIsl OCYIIeCTBICHUS
00pa3oBaTeIbLHOIO NMpolecca no TUCHUILINHE

Y4yeOHble ayquTOPUU ISl NPOBedeHHUS] 3aHATHH, MNPEIYCMOTPEHHBIX MPOrpamMMmoii,
OCHAILlEHHBbIEe 000PY/I0BAHUEM U TeXHHYECKMMU CPeCTBaAMM 00y4eHHsl

1. YueGnas aynutopust 2055 a7 POBEJCHUS 3aHATHH JEKIIMOHHOTO U CEMHUHAPCKOT0 THUIIOB,
IPYNIIOBBIX U MHIMBHYAJIbHBIX KOHCYJIBTALMH, TEKYILIEro KOHTPOJI U MIPOMEXKYTOUHOM aTTeCcTaluH,
OCHaIlleHHast 000pyIOBaHHEM M TEXHUYECKHMHU CPEACTBAMU JIJIs BHITIOJIHEHUS JIAOOPATOPHBIX padoT.
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http://192.168.0.1:8080/localdocs/fisika/12.pdf
http://188.43.29.221:8080/webdocs/fisika/12.pdf
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2. YueOnas ayautopust 2093 1 mpoBeACHUS 3aHATHI JICKITMOHHOTO U CEMHUHAPCKOTO THIIOB,
TPYIIOBBIX U UHIUBUIYAIbHBIX KOHCYJIbTAIMN, TEKYIIETO KOHTPOJIS U MPOMEXKYTOYHOU aTTECTallUH,
OCHAIIICHHAsI 000pY0BaHUEM U TEXHHYECKUMHU CPEICTBAMHU JIJIsI BHITIOJTHEHHS JTa0OPaTOPHBIX PaboT.

3. Yuebnas ayauropus 3103 1 mpoBeneHHs 3aHATHH JIEKIUOHHOTO U CEMHUHApPCKOTO THIIA,
KYpPCOBOTO TTPOCKTUPOBAHUS, TPYNIIOBBIX U MHAMBUAYATbHBIX KOHCYJIbTAIMMA, TEKYIIET0 KOHTPOJS U
MIPOMEXKYTOUYHOM aTTECTAllMU, OCHAILICHHAS:

- MYJbTUMEIUHHBIM KOMITJIEKCOM (KOMITBIOTED, BHICOMTPOCKTOP);

- KOMITBIOTEPHOW TEXHUKOW C BUPTYAIbHBIMU aHAJIOTaMU JIA0OPATOPHOTO 000PYIOBAHHUS.

ITomemeHus 1J1s1 CAMOCTOATEJBLHOM PadoThI 00y4aK0IMXCS

1. INomemenue 303 a1 caMOCTOSTENHLHON PabOThI, OCHAIIEHHOE KOMITBIOTEPHON TEXHHUKOH C
HOJKIII0YEeHUEM K ceTH «HTepHeT.

IlepeyeHb 000py10BaHUSL M TEXHHUYECKHX CPEACTB 00y4YeHMsI

. YcraHoBka s1aboparopHas «MasTHUK YHUBEPCATbHBIN

. YcranoBka nabopatopHas «MasTHUK MakcBesuiay

. YcranoBka naboparopsas «CoyaapeHue mapoBy

. YcranoBka nabopatopHas «MarrHa ATByaa»

. YCcTaHOBKa JJIs ONIPENEICHNS OTHOIIECHUS YIENIbHBIX TEIIIOEMKOCTEN BO31yXa
. YcranoBka nabopartopHast «I ©pockor»

. Harnsaasie yaeOHbIe TOCOOUS

. Kommniext naboparopun "neKTpHUECTBO U MarHeTusm"

. Monoxpomatop YM2

10. YcraHoBKa AJi U3y4€HHs 3aKOHOB T€OMETPUUYECKON ONTUKU

11. YcranoBka st u3ydeHus: AuGpakiiuu

12. YcraHoBKa a7 U3y4eHUs: HHTEPPEPEHIINN CBETa

13. YcranoBka aJist U3y4eHus MOJISIpU3aLUK CBETA

14. YcraHoBKa a7 u3y4eHus: abCOMOTHO YEPHOTO Teja

15. YcTaHoBKa Jj1s1 UCCIIEIOBAHUSI XapaKTEPHUCTUK BaKyyMHOTO ()OTORJIEMEHTA

O 00 1N DN B W —
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IIPH/IO/KEHHUE

®OH/JI OHEHOYHbIX CPEACTB

JUTS1 TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH | MTPOBEICHUS TIPOMEKYTOUHOMN aTTECTAINN
00yJarmuxcs
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[EEN

COJEPXAHME

KomnereHnuu u ux UHAUKATOphl, (HOpMUpPYEMbIe B MPOLIECCE OCBOSHUS AUCLUTIIMHBI
[lokazarenn, KpuTepud W  IIKajga  OLCHUBAaHUSA  WHJUKATOPOB  JOCTHXKEHHUS
c(OpMHUPOBAHHOCTH KOMITETEHIIUI

TumnoBble KOHTPOJBHBIC 3aaHus W (WJIM) UHBIE MaTepHAIIbl, HEOOXOIUMBIC JJISi OLEHKH
3HaHWW, YMEHUW, HABBIKOB M (MJIM) OIbITa JEATEIBHOCTH, XapaKTepU3YIOLIUX
c(hOpPMHUPOBAHHOCTH KOMITETCHIIUN B TIPOIIECCE OCBOCHUS TUCITUTLINHBI

Meroandeckue MaTepualbl, ONPEEISIOIUe IPOLEypPhl OLICHUBAaHUS 3HAHUN, YMEHUH,
HAaBBIKOB U (WJIM) OMBITA IEATEIBHOCTH, XapaKTEPU3YIOIUX cHhOPMUPOBAHHOCTD
KOMIIETEHIINH
4.1. OneHouHBIE CPENICTBA AJIs IPOBEAEHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH
4.1.1. Omnpoc Ha NPaKTUYECKOM 3aHATUU

4.1.2. OuenuBaHue oT4yera Mo 1adboparopHoit pabore
4.1.3. TectupoBanue
4.1.4. KoutposbsHas paboTa

4.2. [Ipouienypsl 1 OLIEHOYHBIE CPEACTBA [Tl POBEACHUS TPOMEKYTOUHOM
aTTecTaluu
4.2.1. 3auer

4.2.2. Dxk3ameH
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1. KomneTeHUMU U MX HHAMKATOPHI, GopMupyeMble B NIpoLiecce 0CBOCHHUS THCIUIITHHBI

OIIK-1 CrocobeH pemath TUIIOBBIE 3aJa4ll NMPOGECCHOHATBLHOM NEATEeIRHOCTH Ha OCHOBE 3HAHUHN
OCHOBHBIX 3daKOHOB MATCMAaTHYCCKHUX W CCTCCTBCHHBLIX HAYK C IPUMCHCHHUCM I/IH(bOpMaI_[I/IOHHO-

KOMMYHHUKAIIMOHHBIX TEXHOJIOT U

HanmMeHnoBaHne OneHOYHBIX
®opmupyemsie 3YH CpCACTB
Kon u HanmeHnoBanue =
HHIKaTopa w g
JOCTHIKEHUS = E =
KOMNCTCHINH 3HaHUS YMEHUA HaBBIKH g‘ § ;‘ §
& E E
< 8_ <
=
OO6yuarontuiics 1. Ompoc Ha 1. Dx3ameH;
OO0yuaromuiics JIOJDKEH YMETh! OOyuaromuiics IIpaKTU- 2. 3auer
NA-1 onk-1, JIOJDKEH 3HATh! UCIIOJIb30BaTh JOJDKEH  BJIAJETh: | YECKOM
Hcnons3yer OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI | HAaBBIKAMU: 3aHATHY;
OCHOBHBIE 3aKOHBI €CTECTBEHHO- €CTECTBEHHO- UCIIOJIb30BAHUS 2. Otyer 1o
€CTECTBEHHOHAYYHBIX HaY4HBIX Hay4HBIX 3HAaHWH OCHOBHBIX | Jlaboparop-
JVCIUIUIAH JUIS JVCIUIIIAH JVCIHATUINH 3aKOHOB HOM pa0ore;
pereHus (pm3uxm) ms (pmsuxm) ams €CTEeCTBCHHO- 3.Tectupo-
CTaHAAPTHBIX 33/1a4 B pemeHus pemeHust HayYIHBIX BaHME
COOTBETCTBHH C CTaHAAPTHBIX 33/1a4 | CTaHAAPTHBIX 337134 JUCLUTUIAH 4. Kont-
HaINpaBICHHOCTHIO B COOTBETCTBHH C B COOTBETCTBHU C (puznkn) ams poOJbHAs
poQeCCHOHANBHON | HANpaBIEHHOCTHIO | HAINPABIEHHOCTHIO pemieHust pabora
JIeSITeIBHOCTH npodeccHoHanbHON | MpodeccCHOHANIBHON | CTaHAAPTHBIX 33134
JIeSITeIbHOCTH JeATEILHOCTH B COOTBETCTBHH C
- (b1.0.10-3.1) -(b1.0.10-Y.1) HaINpaBIEHHOCTHIO
npo¢eCCUOHATBHOM
JIeSTEIILHOCTH -
(b1.0.10-H.1)

2. HOK&Z}&TGJIH, KPUTEPUMA U HIKAJIA OCHUBAHUA HHAHUKATOPOB JOCTHKCHU A KOMIIeTeHInii

UI-1 onx-1. icnonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCUUILIINH ISl peICHUs
CTaHJAPTHBIX 3371a4 B COOTBETCTBHH C HAMPABICHHOCTHIO MPO(HEeCCUOHATBLHON NeITeIbHOCTH

Dopmupyembie Kputepuu u 1mkasna olieHUBaHUS pe3yJbTaToOB 00yUYEHHS MO JUCLUIUINHE
3VH
Henocratounsrit JlocTaTo4yHbIN Cpennuii ypoBeHb BeIcokuii ypoBeHb
YPOBEHb YPOBEHb
b1.0.10-3.1 OO6yyarommuiics He OOyuaromuiics ciabo OO6yyaroniuiics ¢ OO0yyaroniuiics ¢

3HACT OCHOBHBIC 3HACT OCHOBHBIC 3aKOHBI HC3HAYUTCIbHBIMHA Tpe6yeM017I CTCTICHBIO

3aKOHBI €CTECTBEHHOHAYIHBIX OIIMOKaMHU U ITOJIHOTBI U TOYHOCTH

€CTECTBEHHOHAYIHBIX JUCIUTIIIHH (CI)I/ISI/IKI/I) OTACIbHBIMHA 3HACT OCHOBHBIC 3aKOHBI

JUCUUILIHH ((PU3UKH)
JUISl peILIeHUs
CTaHAAPTHBIX 33/1a4 B

JJI pelIeHUA
CTaHJapTHBIX 3aJa4 B
COOTBCTCTBHUU C

npoOeraMu 3HaeT
OCHOBHBIC 3aKOHBI
©CTECTBEHHOHAYYHBIX

€CTECTBEHHOHAYYHbIX
JUCIUILIHH (pu3uKm)
JUIS peleHUs

COOTBETCTBUH C HaMpaBJIEHHOCTHIO JUCIUITTHH (Pr3uKm) CTaHJapTHBIX 33]a4 B
HaMpaBJIEHHOCTHIO npodeccHoHaNBLHON JUIS pelleHUs COOTBETCTBUH C
npodeccrHoHaNIbHOM JEATeIIBHOCTH CTaHAAPTHBIX 33/1a4 B HaIpaBJICHHOCTHIO
JIESITEIIEHOCTH COOTBETCTBHH C npodeccHoHaIbHOM
HAaIpaBJICHHOCTHIO JEeATeIIHOCTH
npodeccHoHaNTBHOM
JeATeIBHOCTH
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b1.0.10-VY.1 OO6yuarontuiicst He | OOyuaromuiicss  cnabo | OOywaromuiicss  ymeer | OOydaromuiicss  ymeeT
yMEEeT HCIONb30BaTh | YMEET  HCIIOJIb30BaTh | MCHOJIb30BaTh UCIIOIb30BaTh
OCHOBHBIE  3aKOHBI | OCHOBHBIE 3aKOHbBI | OCHOBHBIE 3aKOHbBI | OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHbIX €CTECTBEHHOHAYYHbIX
quctuinive (pusukn) | aucumruine  (Pusukm) | aucummuime  (dusukw) | aucunmumH - (Qusuku)
JUISt pemeHus | st pemeHus | st pemeHus | st peneHus
CTaH/ApTHHIX 33/1a4 B | CTAaHJAPTHBIX 3aJad B | CTAaHAAPTHBIX 3aJad B | CTAaHAAPTHBIX 3agad B
COOTBETCTBHH C | COOTBETCTBUH C | COOTBETCTBUH C | COOTBETCTBUH c
HAaIPaBJICHHOCTBIO HaIPaBJICHHOCTBIO HaIPaBJICHHOCTBIO HaIPaBJICHHOCTBIO
npodeccuoHaIbHOMN po¢eCCHOHATBHOM po¢eCCHOHATBHOM po¢eCCHOHATBHOM
JesATEeIbHOCTH JeATeIbHOCTH JeATEeIIbHOCTH C | DeATeNbHOCTH
HE3HAYUTEIbHBIMH
3aTpyJHEHUSIMU
b1.0.10-H.1 OOyuaromuiicst He OO0yuaronuiics c1abo OOyuaronuiicst ¢ OO0yuaronuiics
BJIa/IceT HABBIKAMH BJIaJIeeT HaBbIKAMHU HeOOoIBIIUMHU CBOOOIHO BiIajieeT
UCIIOJIb30BaHMs UCIIONIb30BaHMS 3HAHUH 3aTPyAHCHUSAMH HaBBIKAMH
3HAHUH OCHOBHBIX OCHOBHBIX 3aKOHOB BJIaJIeeT HaBbIKAaMHU UCIIOJIb30BaHMS 3HAHUH
3aKOHOB €CTECTBEHHOHAYYHBIX | WCIIOJb30BaHMs 3HAHHUN OCHOBHBIX 3aKOHOB
€CTECTBCHHOHAYYHBIX | JUCHUIUIMH ((PUUKH) OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHbIX
mucuutuiaH (prsukm) IUTS PEIICHAS €CTECTBEHHOHAYYHBIX TUCTHATUTAH ((PH3HKI)
IUTS PEIICHHS CTaHIAPTHHIX 33724 B TUCTATUTAH ((PH3HKI) IUTS PEIIeHHS
CTaHIapTHBIX 33734 B COOTBETCTBHH C IUTSL PELICHUS CTaHIapTHBIX 33734 B
COOTBETCTBHH C HaIlPaBJICHHOCTBIO CTaHIAapPTHBIX 3a]a4 B COOTBETCTBHH C
HaIpaBJICHHOCTBIO npohecCHOHAIBHON COOTBETCTBHH C HaIpaBJICHHOCTBIO
npoecCHOHAIBHON JeSTeIbHOCTH HaIpaBJICHHOCTBIO npohecCHOHAIBHON
JeATEIIbHOCTU npodeccHoHaNbLHON JIEATENIbHOCTH
JIeSITEIIbHOCTH

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (MJIH) HHbIe MATEPUAJIbI, HEOOXOAUMBIE /15l OLEHKH
3HAHMA, YMEHHUI, HABBIKOB H (MJIH) ONBITA AeSATeIbHOCTH, XapPAKTePU3YOIIMNX
copMUpPOBAHHOCTH KOMIIETEHIIHI B NpoIecce OCBOCHU S JUCIUIIMHBI

TunoBele KOHTPOJIBHBIE 33/1aHUS U MAaTEpUalbl, HEOOXOIUMBIE Ul OLEHKU 3HAaHUH, yMEHUH U
HaBBIKOB, COJIEPIKATCS B yUeOHO-METOIMUECKUX pa3pabOTKax, MPUBEICHHBIX HIDKE.

1. Mexanuka. MomnekynspHas ¢(u3Mka W TepMOAWHAMUKA [DJIEKTPOHHBIA pecypc]
71a00paTOPHBI MPaKTHUKYM MJIsi CTYACHTOB OYHOH M 3a04HOM (QopMbl OOydeHHs [HampaBlieHHUM
35.03.06 Arpounxenepus, 13.03.02 DnekTposHeprerrika M 3iekTporexHuka, 19.03.02 IIpoaykTel
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcrmyaranus TpaHCIIOPTHO-TEXHOJIOTHYECKUX MAaIIUH U
KoMIUTeKcoB, crenuanpbHocT 23.05.01 HaszemHbIe TpaHCIOPTHO-TEXHOJOTUYECKHE cpenacTBal /
OxHo-Ypanbckuit 'AY, Uncturyt arpounxkenepun ; coct.: E. M. bacapeiruna, 0. A. Hukumme .—
2-¢ u3n., ucnp. u gon. — Yemaobunck: HOxno-Ypanbckuit 'AY, 2019 .— 142 ¢ — Joctyn u3
nokaneHou cetu _http://nblocaldocs.sursau.ru:8080/localdocs/vmat/44.pdf . Joctym u3 cetn MHTepHET
http://188.43.29.221:8080/webdocs/vmat/44.pdf.

2. BonHOBas 1 KBAaHTOBAsl ONTUKA [ DJIEKTPOHHBIN pecypc| : METOAMYECKHUE YKa3aHUs U 3aJaHUs

o ¢u3uKe a5 0aKaaBpoOB U CTYACHTOB MHXEHEPHBIX CrienuaabHocTel / cocT.: E. M. Bacapsiruna [u

ap.] ; FOxuno-Ypansckuii [AY, UactutyT arpounxenepun .— Yenabunck: KOxHo-Ypanbckuii IAY,

2015 .— 41 c¢. — Jlocryn u3 nokambHoi certu http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
Joctyn u3 cetu MuTteprer http://188.43.29.221:8080/webdocs/fisika/12.pdf

3. MonekynsapHas ¢(usuka [DIEKTpOHHBIA pecypc| MeToa. ykazaHus / cocT.. E. M.

bacapeiruna [u np.] ; KOxuno-Ypansckuii ['AY, Uuctutyt arpounxenepun .— Yensounck: FOxHo-
Ypansckuid I'AvY, 2017 — 20 c.— Hoctyn u3 JIOKJTbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — JHoctyn u3 ceTu WutepHer
http://188.43.29.221:8080/webdocs/fisika/13.pdf.

4. @usnuecKkue OCHOBBI MEXAaHUKH [DIEKTpOHHBIH pecypc] yueb. mocobue s

CaMOCTOATENIbHONW pabOThl CTYJAEHTOB OYHOW W 3a04. ¢opmbl o0ydeHus / FOxHo-Ypansckuii ['AY,
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http://nblocaldocs.sursau.ru:8080/localdocs/vmat/44.pdf
http://192.168.0.1:8080/localdocs/fisika/12.pdf
http://188.43.29.221:8080/webdocs/fisika/12.pdf
http://192.168.0.1:8080/localdocs/fisika/13.pdf
http://188.43.29.221:8080/webdocs/fisika/13.pdf

HNucturyT arpounxkenepuu ; coct. E. M. bacapeiruna. - Yensounck: FOxuo-Ypansckuit AV, 2018. -
68 c. : UL - bubnwuorp.: c. 68 (5 Ha3B.).- Pexum JIOCTYyTIA:
http://192.168.0.1:8080/localdocs/fisika/14.pdf

5. OCHOBBI MOJICKYJISIPHON (DU3UKH U TEPMOJUHAMUKH [ DIEKTPOHHBIN pecypc] : yued. mocodue
JUTsI CAMOCTOATEIILHON PabOThI CTYJICHTOB OYHOM U 3a04. hopmbl 00yueHus / FOxuo-Ypansckuii [AY,
Wucturyt arpounxeneput ; coct. E. M. bacapeiruna. - Yensiounck: KOxuHo-Ypansckuii 'AY, 2018. -
34 c¢. - C nopun. -  bubmmorp.. c¢. 33 (5 Ha3B.). Pexum  nmocryma:
http://192.168.0.1:8080/localdocs/fisika/15.pdf

6. DIJIeKTpOMarHWTHBIC SBJICHUS W KBAaHTOBbIE 3(P(EKThl [DIEKTPOHHBIN pecypc] : ydueo.
nocobue Ui caMOCTOATENbHON pPabOThl CTYIEHTOB OYHOM M 3a04. ¢opmbl oOydeHus / HOxHo-
VYpaneckuii 'AY, Unctutryr arpomnxkenepuu ; coct. E. M. bacapeiruna. - YensOunck: HOxHO-
VYpansckuiit ['AY, 2018. - 49 c. : un. - C npun. - bubnuorp.: c. 48 (5 Ha3B.). Pexxum pocryma:
http://192.168.0.1:8080/localdocs/fisika/16.pdf

7. Onextpoctatuka. llocTosHHBIH TOK [OnekTpoHHBIH pecypc] : yuebd. mocobue st
CaMOCTOATENIHONW pabOThl CTYJIEHTOB OYHOW W 3a04. ¢opmbl oOydeHus / FOxHo-Ypansckuii ['AY,
Wucturyt arpounxeneput ; coct. E. M. bacapeiruna. - Yensounck: KOxuHo-Ypansckuii 'AY, 2018. -
95 c¢. : un. - bubmmorp.: c. 95 (5 Ha3B.). Mecro xpanenus: Ob UI'AA Pexum npocryma:
http://192.168.0.1:8080/localdocs/fisika/17.pdf

4. MeToguveckne MaTepHuaJIbl, ONpeessolue Npoue1ypbl OHeHUBAHUS 3HAHUI, YMEHUI,
HABBIKOB M (WJIM) ONBITA 1eATEJIbHOCTH, XaPAKTEePU3YHIIHUX C(POPMUPOBAHHOCTH
KOMIIeTEeHLM i

B nmaHHOM pasnene METOAMYECKUE MaTepuaibl, ONPEACISIOMINE IMPOUEAYPbl OLICHUBAHUS
3HaHWH, YMEHMH, HaBBIKOB, XapaKTEPU3YIOMUX O0a30BbIM 3Tam (OpMUPOBAHUS KOMIIETCHIIMH 110
AJUCLHUITIINHE «d)mmca», MNPUBCACHBI IPUMCHUTCIIBHO K KaKAOMY M3 UCIIOJIB3YCMbIX BUAOB TCKYILCTO
KOHTPOJISI YCIIEBAEMOCTH U IPOMEXKYTOYHOM aTTECTAllMKU 00Yy4arOIIUXCSl.

4.1. OneHOYHbBIE CPEACTBA ISl MPOBEAEHUS TEKYILIEro KOHTPOJIsl yCIIeBaeMOCTH
4.1.1. Onpoc Ha NPaKTUYECKOM 3aHATUH

OTBeT Ha MPAKTUYECKOM 3aHITHU UCTIOIB3YETCS TSl OLEHKH Ka4eCTBa OCBOCHUS 00yJarOIINMCs
OCHOBHOW TpodecCHOHaNbHOW 00pa30BaTENbHON MPOrpaMMbI 1O OTAETBHBIM BOIMPOCAM U TeMaM
JTUCHUTIIMHBL. TeMbl W TUIaHBl 3aHIATHH (CM. MeToApa3paboTku 1. 3) 3apaHee COoOOIIAITCs
oOyuatomumcsi. OTBET OICHUBACTCS OIEHKON «OTIUYHO», «XOPOIIO», «YIOBIECTBOPUTEIHHOY» HIIU
«HEYJOBIICTBOPHUTEIHHOY.

Ne OLeHOYHbIE CPEJCTBA Kox u HaumenoBanue
TumnoBble KOHTPOJBbHBIC 3alaHus © (WJIM) UWHBIE MaTEepPUAIIbI, WHUKATOpa
HEOOXOMMBIE JIJIsl OIEHKH 3HAHWM, YMEHUW, HAaBBIKOB U (WJIH) OTBITa KOMIIETEHIUH
JIeATEIIbHOCTH, XapaKTePU3YIOIINX c(hOpMUPOBAHHOCTH
KOMITETCHIIMI B TIPOIIECCE OCBOCHUS AUCITUTIIMHBI

1 | Auck pamumycom 20cM  Bpamiaercs  COTJIACHO  YpPaBHEHUIO WI-1 onk-1.
(p=A+Bt+Ct2, rae A=3 pan; B = - 1ct; c=0,1¢% ¢ - YroJ IoBOpoOTa Hcnonszyer

panuyca nucka. OnpenenuTs st MOMEeHTa BpeMeHH 4,0 ¢ 3HaueHue OCHOBHBIC 3aKOHBI
yria MeXJy BEKTOpaMH IOJIHOTO W HOPMAJIBHOTO YCKOPEHHUH, a | €CTeCTBEHHOHAYYHBIX

TaK)Ke YUCJIO 000POTOB, CACTAHHBIX TUCKOM K JaHHOMY MOMEHTY OT JUMCILIUILIMH IS
Havyayia BpamieHus. M300pa3uTh BEKTOPHI BCEX KHUHEMATHYECKUX peleHus
BEJIMYMH B YKa3aHHBIM MOMEHT BPEMEHU CTaHJApTHBIX 337124 B

COOTBETCTBHH C
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HaIpPaBJICHHOCTHIO
npo¢eCcCuOHATBHON
ACATCIIbHOCTHU

Kputepun omenku otBera (Tabil.) TOBOISATCS JO CBEACHUS OOYYAIOIIMXCS B HAayalle 3aHSTHM.

Onenka o0OBsABIsAETCS 00yJaromeMycsi HEIOCPEICTBEHHO MOCJE OTBETA.

HIxkana

Kpurepun oueHuBanus

OneHka 5
(oTIMYHO)

- 00yJaromuiics MOJHO YCBOMJI y4eOHBINH MaTepua;

- IPOSABIISICT HABBIKM aHAIN3a, 0000IEHHSI, KPUTHUECKOTO OCMBICIICHUS
Y BOCTIPUATHS MH(OpMAIMK, HABBIKM ONMHCAHUS OCHOBHBIX (PM3HUECKUX
3aKOHOB, SIBJIEHUW U MPOIIECCOB;

- Marepuanl M3JI0KEH TIPAMOTHO, B OINPEACICHHOW JIOTHUYECKON
IIOCJIEZIOBATEIBHOCTH, TOYHO HCIIONIB3YETCSI TEPMUHOJIOTHUS;

- IIOKa3aHO YMEHHUE WJUIKOCTPUPOBATH TEOPETUUECKUE IIOJOKCHUS
KOHKPETHBIMH NIPUMEPAMH, IPUMEHATH X B HOBOM CUTYyalllN;

- IPOAEMOHCTPUPOBAHO YMEHUE PEILaTh 3a1a4H;

- MOTYT OBITh JONYILIEHBI OJHA—JBE HETOYHOCTU IIPH OCBEILICHUU
BTOPOCTEIICHHBIX BOIIPOCOB.

Ouenka 4
(xoporo)

OTBET YAOBJIECTBOPSIET B OCHOBHOM TPeOOBAHUSM Ha OICHKY «5», HO TIPH
3TOM UMEET MECTO OJIMH U3 HEOCTATKOB:

- B YCBOCHHM Y4€OHOTO Marepuaja JONyIIeHbl HEOOIbIIHe MPoOebl,
HE MCKA3UBIIUE COICPKAHNE OTBETA;

- B PEIICHNUH 3a71a4 JJONYIIECHbl HE3HAYUTEIIhHBIC HETOYHOCTH.

Ornenka 3
(Y1OBIETBOPUTEIBHO)

- HEMOJTHO WJIM HETOCIEI0BAaTeIbHO PACKPHITO COIEP)KaHUE MaTepHala,
HO TMOKa3aHO oO0Ilee MOHMMaHUE BONpPOCa M IMPOAEMOHCTPHUPOBAHBI
YMEHHsI, TOCTaTOYHbBIC JJIs JAIBHEUIIIET0 YCBOCHHS MaTepraa,

- WMEJNHCh 3aTPyIHEHHs] WJIM JOMYIICHBl OIMWOKU B ONpEACICHUU
MOHSATUH, WCIONBb30BaHUM TEPMHUHOJIIOTUH, ONMHUCAHUU (PU3HUCCKUX
3aKOHOB, SIBJICHUH W MPOIECCOB, PEIICHUH 3a/1a4, UCIIPABICHHBIC ITOCIIe
HECKOJIbKMX HABOSIIUX BOIPOCOB;

- HEMOJHOE 3HaHWE TEOPETUYECKOTO Marepualia; OOydJaloluidcs He
MOJKET MPUMEHUTH TEOPHUIO B HOBOU CHUTYaIIUU.

Onenka 2
(Hey1OBIIETBOPHUTEIHHO)

- HE PaCKpBITO OCHOBHOE COZIEpKaHKe yueOHOTO Marepuara,

- oOHapyXeHO HE3HAaHWe WM HEMOHWMaHWe Oonblieill wim Hawmboiee
Ba)XKHOH YacTH y4eOHOTO MaTepuaa;

- JIOMYIIEHBbI OMIMOKU B OMPENCIICHUU TMOHSATHH, MPU HCMOIB30BAHUU
TEPMUHOJIOTHH, B ONUCAHWU (PU3MUYECKUX 3aKOHOB, SIBICHUH W
MPOLIECCOB, PEIIeHWH 3a7ad, KOTOphle HE HCIPABICHBI TMOCIE
HECKOJIBKMX HABOJSIIMX BOMPOCOB.

4.1.2. OnieHuBaHUE OTYETA T10 JTAOOPATOPHOU paboTe

OtyeT no 1abopaTopHON paboTe UCIIONB3YETCS AJIS OIEHKH Ka4yeCTBAa OCBOCHUS 00YyJarOIUMCS
OCHOBHOU Tpo(hecCHOHATBHOW 00pa30BaTeIbHOM MPOTPAMMBI 1O OTACIBHBIM TeMaM JAWCIHUILTAHBL
Coneprxanuie u popma oTdeTa 1o Jab0paTOPHBIM padOTaM MPUBOAUTCS B METOJHMUECKUX YKa3aHUAX K
naboparopueiM pabotam (m. 3 POC). CoxepkaHue oTUeTa W KPUTEPUHM OLEHKH oTdera (Taldir.)
JOBOJIATCS 1O CBEJICHUsI 00yYAIOIINUXCsI B HAJaJIe 3aHsTHIA.

Ne OneHoYHbBIE CPEACTBA Kon n naumenoBanue
TumnoBsle KOHTPOJIbHBIE 3aJaHUsi W (WIM) HWHBIE MaTEpUabI, MHIMKATOpa
HEeOoOXOJIMMBIE JUIsl ONEHKM 3HAHWW, yYMEHUW, HaBBIKOB M (WJIH) KOMIIETCHIIUU
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OTBITa JIEATEIBHOCTH, XapaKTePU3YIOIIHUX C(HOPMUPOBAHHOCTH
KOMITETCHITMI B TTPOIIECCE OCBOCHUS JUCITUTIITMHBI
1 1. Yto HaA3BIBACTCS CHIION TSHKECTU? WI-1 onk-1.

2. Yto nmogHUMAETCs 1O CUII0N BCEMUPHOTO TATOTEHUS? Ucnonp3yer

3. 3anumute GopmMyny TSl ONPEIEICHUS YCKOPEHUS CUITBI TSKECTH. OCHOBHEIC 3aKOHEBI

4. Kak ompezensercss yCKOpEHHUE CBOOOTHOTO TaJCHUs C TTIOMOIIBIO | €CTECTBEHHOHAYYHBIX

MaTeMaTUYeCKOro MasTHUKA? JUCIIUILINH JJIs

5. Urto Ha3pIBaeTCI MaTEeMaTHUECCKUM MasITHUKOM? peleHus

6. Kak ompegenuTs mepuon KoONIEOaHW MaTEeMATHYECKOTO | CTaHAApPTHBIX 3a/1a4 B

MasiTHUKa? COOTBETCTBUH C
HaIpaBJIECHHOCTHIO
npodecCuoHATBHON

JeSITeIbHOCTHU

Otder oOlEHUBAETCS IO YCMOTPEHUIO MPErnoAaBaTesisi OLEHKON «OTIMYHO», «XOPOIIO»,
«YJOBJIETBOPUTEIBHO», «HEYIOBJIETBOPUTEIHLHO» WM OLEHKOW «3au4T€HO», «HE 3auTeHOo». OleHKa
«3aUTE€HO» CTaBUTCS oOywaromumcs, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KPHUTEPHUSM,
YCTaHOBJICHHBIM ISl TOJIOXKHUTEIBHBIX OIEHOK («OTIUYHOY», «XOPOIIO0», «YyIOBICTBOPUTEIHLHOY).
Onenka oOBsBIsSETCS 00yJaroeMycsi HEIOCPEACTBEHHO TOCe CIaul OTYEeTa.

Ikana Kpurepumn oneHuBanus

- U3JIOKEHHUE MaTepHalia JJIOTHYHO, TPAMOTHO;
- CBOOOIHOE BIIaJICHUE TEPMHUHOJIOTUCIH;

- YMCHHUC BBLICKA3bIBATH U O6OCHOBaTB CBOM CYXKIACHUS IPU OTBCTC HaA
KOHTPOJIbHBIE BOIPOCHI;

- YMCHHC OIIUCBIBATH (bI/I3I/I‘IeCKI/Ie 3aKOHBI, SIBJICHUA U TPOUCCCHI;

- yMEHHE TPOBOIUTH U OIICHUBATh PE3YJIbTaThl H3MEPCHUN;

- CITIOCOOHOCTH PelIaTh 3aJauu.

Ouenka 5
(oTIIMYHO)

- U3JI0’)KEHHUE MaTepuasa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

Onenka 4 - OCO3HAaHHO€ TMPUMEHEHUE TEOPETUYECKUX 3HAHMN ISl ONHUCaHUA
(xoporo) (U3NYECKNX 3aKOHOB, SIBJICHUH M TPOLIECCOB, PEIICHUS KOHKPETHBIX
3a/:a4, TPOBEJACHUS U OICHUBAHHUS PE3yJIbTaTOB HM3MEPEHUU, HO
coJiep>kaHue u opmMa OTBETa MMEIOT OTACIbHBIC HETOUHOCTH.

- U3JI0)KEHHE MaTeprasa HEMOJIHO, HETIOC/IeJ0BAaTeIbHO,

- HETOYHOCTH B OIPEACICHUH TIOHSATHH, B NMPUMEHEHUH 3HAHUH IS
onucaHus (U3NYECKUX 3aKOHOB, SIBJICHUI U MPOIECCOB, PpELICHUS
KOHKPETHBIX 3a/1a4, POBEICHUS U OIICHUBAHUS PE3YIbTATOB U3MEPEHUH,

- 3aTpyiHEHUs1 B 000CHOBAHUHU CBOMX CYXKICHHIA;

- Oo0HapyXHMBaeTCs HEIOCTATOYHO TIyOOKOEe MMOHWMaHWE HW3YYEHHOTO
MaTepuaa.

Ornenka 3
(Y1OBIETBOPUTEIBLHO)

- OTCYTCTBUE HEOOXOAMMBIX TEOPETHUECKUX 3HAHHI; JOMYIIEHbI OIIUOKH

B OIPEICIICHUH MOHATUH M ONMUCAaHWH (HU3NICCKUX 3aKOHOB, SBICHUH U
Onenka 2 MPOLIECCOB, MCKAXXEH WX CMBICI, HE pEIIeHBbI 3a/add, HE MPaBHIBHO

(HeyIOBIIETBOPHUTEIHHO) | OIEHUBAIOTCS PE3YJIbTaThl H3MEPEHHUIA,

- HE3HaHWE OCHOBHOTO MaTepuana y4eOHOW MpOTrpaMMbI, JOMYCKAOTCS

rpyOBI€ OIIMOKHU B U3JIOKCHHUH.

Ilkana Kpurtepuu oneHnBanus
- U3JI0KEHHE MaTepuala JOTHYHO, TPaMOTHO;
OneHka «3auTeHo» - cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;
- YMEHHE BBICKa3bIBaTh M OOOCHOBATH CBOM CYXK/ICHHs IPH OTBETE Ha
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KOHTPOJIBbHBIE BOTIPOCHI;

- YMEHHUE ONUCHIBATh (PU3NIECKHE 3aKOHBI, SIBJICHUS M MIPOIECCHI;

- YMEHHE MPOBOJUTH U OIICHUBATH PE3YJIbTaThl U3MEPEHUI;

- CIIOCOOHOCTH peIIaTh WH)XCHEPHBIC 3a1auyd (IOMyCKaeTCsl Han4He
MaJIO3HAYUTENBHBIX OMMOOK WM HEAOCTATOYHO IIOJIHOE PACKPBITHE
coJiepKaHue BOTPOCA WM MOTPENIHOCTh HEMTPHHIUITHAIFHOTO XapaKTepa
B OTBETE HA BOIPOCHI).

OLIeHKA «HE 3aYTEHOY

- OTCYTCTBHE HEOOXOIUMBIX TEOPETHUECKUX 3HAHMH; JOIYIICHBI OMNOKH
B ONpEICICHUM TMOHATHHA M ONMUCAHUU (PU3MUYECKUX 3aKOHOB, SIBICHUH H
IPOLIECCOB, MCKAKEH HMX CMBICN, HE pEIICHBl 3aJadd, HE INPaBUIBHO
OLIEHUBAIOTCS PE3yIbTAaThl N3MEPEHUH;

- HE3HaHHWE OCHOBHOTO MaTepHaja y4eOHOW MpOrpaMMBbI, JOMYCKAIOTCS
rpyObie OIMOKH B U3JI0KECHUU.

4.1.3. TectupoBanue

TectupoBaHue HUCHONB3YyeTCSl IS OLIEHKM KayecTBa OCBOCHUS OOydYalolUMCS OCHOBHOMU

npodeccroHanbHOM

00pazoBaTeIbHONH TMPOTrpPaMMBbl IO

OTACIIbHBIM TCMaM WK  pa3jciiaM

TUCIUTIIUHBL. TecT mpeacTaBisieT co00i KOMIUIEKC CTaHIapTU3UPOBAHHBIX 3aJIaHUM, TTO3BOJISIONTUN
YIPOCTUTH MPOLENYpY H3MEpEHHUs 3HAaHUH W yMeHuH oOydarommxcs. OOydarouMcs BBIIAIOTCS
TECTOBBIE 3a7aHUs C (POPMYIUPOBKON BOIIPOCOB U MPEJIOKEHUEM BBHIOPATh OJWH MPABUILHBINA OTBET

N3 HCCKOJIBKHUX BAPUAHTOB OTBCTOB.

Ne OneHoYHbBIE CPEACTBA Kon n naumenoBanue
TumoBble KOHTPOJBHBIC 3aJaHUs W (WJIK) WHBIE MaTEpHAbI, WHIUKATOpa
HEOOXOMUMBIC JUISI OIEHKA 3HAHWW, yYMEHUW, HABBIKOB W (WJIH) KOMIIETCHIIMH
OMBITa JICATEIBHOCTH, XapakTEePU3YIOMUX CcHOPMUPOBAHHOCTH
KOMIIETEHIIMI B TPOLIECCE OCBOCHUS AUCIUTIIMHBI

1 1. Ecnu uMmnynbCc cUCTEMBbl MaTE€pPUAIbHBIX TOYEK B OTCYTCTBUH N-1 onk-1.
BHEIIIHUX CHJI OCTAETCA MOCTOSHHBIM, TO LIEHTP Macc 3TOM CUCTEMBI Ucnonszyer
MO>KET JIBHTATHCA ... OCHOBHBEIC 3aKOHBI
- PABHOMEPHO U NMPSMOJIMHEHHO €CTECTBEHHOHAYYHBIX
- C HOCTOSIHHBIM YCKOPEHHEM JUCITUTLINH JJIS
- C IEPEMEHHBIM YCKOPEHUEM penieHus

- 10 OKPY’KHOCTH C ITIOCTOSTHHON CKOPOCTBIO
2. MOMEHT WHepIUH TOHKOro oOpydya Maccoid M, pagumycoMm R

CTaHJAPTHBIX 337124 B
COOTBETCTBUU C

OTHOCUTENIbHO  OCH, TMpOXOAsIIed  dYepe3 LeHTp o00pydya | HampaBICHHOCTHIO
NEPIEHAUKYIIIPHO TUIOCKOCTH, B KOTOpPOW JIEKHUT 00pyd, paBeH | HpodecCHOHaTbHOM
I=mR?. Eciu och BpallleHHs MEPEHECTH MapaIUICIbHO B TOUKY Ha NesITeIbHOCTH

o0pyue, TO MOMEHT UHEepIUH 00pyda

- YMEHBIIUTCS B 2 pas3a

- yBenuuutcs B 1,5 pasa

- HE U3MEHUTCS

- ymeHnsiures B 1,5 pasza

- YBeJIMYMTCA B 2 pa3a

3. OTHOCHUTENBHON BETMUNHOM SIBIISIETCA ...
- CKOpOCTb CBETA B BaKyyMe

- OapuOHHBII 3apsiz

- AIUTEJIBHOCTD COOBITHSA

- DJIEKTPUYECKUN 3apsi]

4. CpenHsis KUHETUUYECKAsl SHEPTUS MOJIEKYJIbl UECAIBHOTO Ta3a pu

temneparype T paBHa e=IKT/2.. 3mech =N+ Nyy+2Ny, TAE Ny, Nyp, Nk
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— YHCJIO CTereHed CBOOOIBI MOCTYIATEIBHOTO, BPAMATeILHOTO U
KO0JIe0aTEILHOTO JIBMKCHUIM MOJICKYIbl. [IpH yCIOBHH, YTO MMEIOT
MECTO TOJBKO TOCTYIATENIFHOE W BpalllaTeIbHOE IBIKCHHUE, JUIS
Bojopoa (Hy) uucio i paBHO

5. B mporecce M30TEPMHUYECKOTO COOOIIEHUSI Teria MOCTOSHHOU
Macce UIeaTbHOI0 ra3a ero SHTPOIuS ...

- HE MEHSETCS

- YMEHbIIIaeTCs

- YBEJINYMBAETCHA

6. 3MeHeHHe BHYTPEHHEH SHEpPruy rasa MPOHU30ILIO TOJBKO 3a
cueT paboThI CXKaTH ra3a B ...

- U30TEPMHUUECKOM TpoIiecce

- 1300apHOM Tpolecce

- U30XOpPHOM IIpoliecce

- aAnadaTHYeCKOM Mpouecce

7. Todeunbli 3apsa +q HAXOAUTCI B MEHTPE CHEPUIECKOM
noBepxHocTu. Ecnu 3apsan cMecTuTh U3 LEHTpa cepbl, OCTaBIISI
€ro BHYTpM Hee, TO IOTOK BEKTOpa  HamNps>KEHHOCTU
3JIEKTPOCTATUYECKOTO MOJIS Yepe3 MOBEPXHOCTh Chepsl. ..

- YMEHBIIUTCS,

- He UI3MEHUTCH,

- YBEJIMYUTCS

8. Ecnu yBenmuuuTh B JBa pa3a HAIPSKEHHOCTh 3JIEKTPUUECKOIrO
0JIA B TPOBOJHUKE, TO YZeNIbHAs TEIIOBAsk MOIHOCTD TOKA ...

- YMEHBILIUTCS B JIBa pa3a;

- HE UBMEHUTCS;

- yMEHbIINTCA B 4 paza

- yBeJIMUMTCA B 4 pa3a;

- YBEJIMYUTCS B JIBa pa3a;

9. Ilpm mnOMEIIEHWH JUAJIEKTPUKA B AJIEKTPUYECKOE TOJIe
HaNpPSOHKEHHOCTb  3JIEKTPHUUECKOT0 MO BHYTPU OECKOHEUHOTO
OJTHOPOJHOTO M30TPOIHOTO JHUAJIEKTPUKA C JUAIIEKTPUUYECKON
IIPOHULIAEMOCTBIO € ...

- OCTAETCSI HEU3MEHHOM;

- OCTaeTCsl PaBHOM HYIIIO;

- YBEJIMUUBAETCS B € pa3s;

- YMeHb1IaeTcs B € pa3s

10. YMeHbIIIeHHE aMIUTUTYAbI KOJIEOAaHUN B CHCTEME C 3aTyXaHHEM
XapakTepU3yeTcsi BpeMEHeM penakcanuu. Ecnu npu HeusMeHHOM
OMMYECKOM COIPOTHUBIIEHUHU B KOJeOATEIHLHOM KOHTYpPE YBEIMYUTH
B 2 pa3a UHAYKTUBHOCTh KATYIIKH, TO BPEMsI pelaKCaluH. . .

- YMEHBIIUTCS B 2 pasa,;

- YBeJIMYNTCH B 2 pa3a;

- YBEJIMYUTCSA B 4 pa3a;

- YMEHbIINTCSA B 4 pa3a
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[To pesympraTaM TecTa OOYYarOMIEMYCSl BBICTABISCTCS OICHKA «OTIUYHO», «XOPOIIOY,
«y,Z[OBJ'IeTBOpI/ITeJIBHO» 501058 ((Hey,Z[OBJIeTBOpI/ITeJIBHO».

Kpurepun onenuBanus orBera (Tabi.) MOBOASTCS 1O CBEASHUS OOYYalOIIUXCS 10 Havaia
TeCTUpOBaHUs. Pe3ynpTar TecTUpoBaHUS OOBSBISETCS 00yYarOIIEMycsl HEMOCPEACTBEHHO IOCIE €To

clIayvm.

Mhcaaa (% apasAsL: oTBETOD)
OrneHka 5 (OTJIMYHO) 80-100
Ornenka 4 (xopor1o) 70-79
Orenka 3 (yIOBIETBOPHUTEIBHO) 50-69
Ouenka 2 (HEeyIOBIETBOPUTEIIBHO) meHee 50

TecToBbIC 3alaHuA, HCIHOJB3YIOIHUECA [JII OHLCHKHW KadeCTBa JUCHUIUIMHBI C IMOMOIIbBIO
nHpOopManMoOHHbIX TexHojoruid, npuBeaeHsl B PIIJ[: «10. WadbopmanuoHHBIE TEXHOJOTHH,
HCIOJIb3YCMBIC TIpHU OCYIICCTBIICHUUN 06pa30BaTeJ'H>HOFO npomnecca 1mno AOUCHUIINIMHE, BKIIOYas
MepevYeHb MPOrPaMMHOT0 o0ecriedeHusI U HH()OPMAITMOHHBIX CIIPaBOYHBIX cuctem» - My TestX10.2.

4.1.4. KonTponpHas pabora

KontpomnsHast padota (KP) siBisiercst mpoyKTOM, TOJTYy4aeMbIM B Pe3yIbTaTe CaMOCTOSATEIIEHOTO
IJTaHUPOBAHUS U BBIIIOJIHCHUS y‘I€6HBIX 3aaa4. KOHTpOJ'IBHaH pa60Ta IIO3BOJJIACT OLICHUTH 3HAHUA U
YMEHHUS CTYJEHTOB, a TaKXe YypOBEHb C(HOPMHPOBAHHOCTH HABBIKOB TIpH paboTe ¢ ydeOHOM
JUTEPATypoi U IPYTMMHU UCTOYHUKAMU. THUITOBBIE 3a7]auyl TIO BCEM TeMaM, a TakKe MHU(PBI U 3aJaHHs
JUTsI CaMOCTOSITEIIBHOTO PEIICHUs CoJIepkKaTcs B yueOHO-METOIUYECKUX pa3paboTkax kadeaps (m. 3
DOC).

Ne OneHoYHbIE CPEACTBA Kon n naumenoBanue
TunoBble KOHTPOJbHBIE 3alaHus | (WJIKM) UWHBIE MaTepHalbl, MHIUKATOpa
HEOOXOUMBIC JUISI OLEHKH 3HAHHI, YMEHHIA, HABBIKOB U (WJIH) OTBITa KOMITETEHIIUHU
NEeSITeNIbHOCTH, XapaKTepPU3YIOIINX c(OpMHUPOBAHHOCTh
KOMTICTCHIIHI B MPOIIECCE OCBOCHUS TUCIUTIIIHBI

1 | JImmkenne maTepuanbHOil TOUKM 3a7aHO ypaBHeHHeM X = Bt + Ct?, NI-1 onk-1.
rae X - mpsMONMHEWHas KoopauHaTa, t - Bpems, B = 3m/c; C= - Ucnons3yer
0,25Mm/c?. [Toctpouts Tpaduwku 3aBHCUMOCTH OT  BpPEMEHH OCHOBHBIC 3aKOHBI
KOOPJAMHATHI, IPONJECHHOIO IIyTH, CKOPOCTH U YCKOPEHUS 3a nepBble | CCTCCTBCHHOHAYYHBIX
10 cekyHa IBMOKEHUS, a TaK)K€ HAWTH 3HAYEHUE CPEIHEU IMyTEBOU JUCUUIIIVH JUIA
CKOPOCTH 3a TOT K€ UHTEPBAJI BDEMEHHU. pemenns

CTaHJapPTHBIX 33/1a4 B
COOTBETCTBUU C
HaIpPaBJIEHHOCTHIO
npodeccrnoHanbHOM
JeSITENIbHOCTH

OneHka oOBABISAETCS CTYIEHTY HETIOCPEICTBEHHO MOCIIE IPOBEPKU KOHTPOJILHOM pabOTHI.

Ixana

Kpurepun onenuBanus

Ouenka 5

Conepxanne KP momHOCTBIO cOOTBETCTBYET 3ananuto. KP comepxur
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(OTJIHYHO) JIOTUYHOE, IIOCJIENOBATEILHOE H3JI0KCHHE MaTepuaga C INPaBHIbHBIM
pELICHUEM 3a/1a4.

Onuenka 4 Conepxxanne KP momnocTeio coorBercTByeT 3amanuio. KP compepxut
JIOTUYHOE, IIOCIECIOBATEILHOE M3JI0KEHUE Marepuana C IpPaBHIIBHBIM
pemieHveM 3agad. MMeloTcs oOfHa-IBE HECYLIECTBEHHBIE OIIMOKM B
UCIIOJIb30BAHUM €IMHUL] H3MEHEHHMS, B IOCTPOCHHBIX IpaMKax, cXeMax
UT.J

(xopor1o)

Orenka 3 Conmepxanne  KP  uyacTM4HO  HE  COOTBETCTBYET  3aJaHUIO.
ITpocmaTpuBaeTcss  HENMOCIEAOBATEIBHOCTE  M3JI0XKEHUSl MaTepHana,
IPEJICTABIICHBI HEJIOCTATOYHO OOOCHOBAaHHBIE ~ TEOPETUYECKHE
MOJIOKCHHS, UCIIOJIb30BAHHLBIC ITPHU PCHICHUHA 3aaY. Hmerotcst ommOKu B
UCIIOJIb30BAHUM  €IMHMI] M3MEHEHMs, B IIOJYYEHHBIX pE3yJIbTaTax, B
MOCTPOCHHBIX IpauKax, cxemax 1 T.J

(Y1OBIETBOPUTEIBLHO)

Orenka 2 Copepxanne  KP  4WacTH4HO  HE  COOTBETCTBYET  3aJaHMIO.
IIpocmarpuBaeTcss HENOCIENOBATEAbHOCTh H3JIOKEHHA MaTepHala,
IPEACTABIICHBI HEJI0CTATOYHO 000CHOBaHHBIE TEOPETHUYECKHE
ITIOJIOXKCHMUA, HCIIOJIb30BaHHBIC npu peIICHUN 3aaaq. HmeroTcs
CYILECTBEHHBIE OINMOKM B HCIOJIB30BAHUU CIMHUL W3MCHEHHUS, B
MIOJTYYEHHBIX Pe3yJIbTaTax, B IOCTPOCHHBIX IpaduKax, CXeMax u T.J

(Hey1OBIIETBOPHUTEIHHO)

4.2. [Ipoueaypsbl U OLIEHOYHBIE CPEACTBA /IJIsl IPOBEAeHHUS MPOMEKYTOYHOM aTTeCTAMHU

4.2.1. 3auer
3a4er He NMPeyCMOTPEH YUEeOHBIM IJIAHOM

4.2.2. DK3aMeH

Ok3aMeH sBnseTcs (QOpPMOM OLIEHKM KayecTBa OCBOEHHS OOYyYarolMMCSi OCHOBHOM
npodeCCHOHAIBHONW 00pa30BaTEIbHOM MPOrpaMMbl IO paszeiaM JUCHUIUIMHBEL [lo pesynpTaTam
JK3aMeHa 00YYaroIIEeMyCsl BBICTABIISETCS OIEHKA «OTIIMYHOY, «XOPOIIOY, «yIOBICTBOPUTEIHLHOY WIH
«HEYIOBJIETBOPUTEIILHO.

DK3aMeH MO JUCUUIUIMHE MPOBOJUTCS B COOTBETCTBUM C PACIHUCAHUEM MPOMEKYTOUHOU
aTTecTallii, B KOTOPOM YKa3bIBa€TCS BPEMS €ro MPOBEACHUS, HOMEp ayAUTOPUH, MECTO MPOBEICHUS
KOHCYJbTAIlMH. Y TBEPKACHHOE paCIMCaHUe pa3MeliaeTcs Ha THPOPMAIMOHHBIX CTEHJIAaX, a TAKXKe Ha
oduIMaILHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHMIA [UIsI MPOMEXKYTOUHOM arTecTalud OOyYaroIIUXCs yCTaHABIMBACTCS
pabouyeil mporpaMMoil TUCHHUIIIIMHBI U JOBOJAUTCS 10 CBEACHHS 00yJaloluXCcsl B HaUajie ceMecTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK MpaBuio, Jekropamu. C paspemieHus 3aBeayronero kadenpoit
Ha JK3aMEHE MOXET IMPUCYTCTBOBATh MpernojaBarenb Kadeapbl, MPHUBJICYEHHBIH A MOMOIIM B
npueMe »5sK3ameHa. B ciydae OTCYTCTBUS BEIYLIEro MPENojaBareliss HK3aMeH IPUHUMAETCs
npernojaBaTesieM, Ha3HAaU€HHBIM pacopsHKEHUEM 3aBeAYIOLIEro Kadeapoii.

[IpucyrcTBue Ha H3K3aMeHe IMpenojaaBateneil ¢ Apyrux Kadeap ©0e3 COOTBETCTBYIOIIETO
pacnopspKEeHHs peKTopa, IPOPEKTopa 1Mo yueOHo# padoTe win nekaHa GpakyiabTeTa HE T0MyCKaeTCsl.

OOyyaronuecs mMpu sSIBKE Ha 3K3aMeH 00s3aHbl UMETh NpU ce0e 3a4eTHYIO KHIDKKY, KOTOPYIO
OHH MPEABSABISAIOT HK3aMEHATOPY.

s mpoBeneHus FK3aMeHa BEIYIIUM MperojaBaTelb HaKaHyHEe MOJy4daeT B IeKaHATE 3a4€THO-
HK3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIIAeTCs B J€KaHAT MOCIE OKOHYaHUSI MEPONPUATHUS B
JIEHb POBEACHUS SK3aMEHA UM YTPOM CJIEIYIOIEro JHS.

DK3aMeHbl MPOBOJATCA IO OuWieraM B YCTHOM WM TNHCbMEHHOM BHJE, JTUOO B BHUIE
TECTUPOBAHUS. DK3aMECHAIIMOHHBIE OUJIETHI COCTABIISIFOTCS TI0 YCTAaHOBIIGHHOH (hopMe B COOTBETCTBUH
C YTBEp)KIEHHBIMH Kadenpoil sK3aMEHAIIMOHHBIMH BOIPOCAMH U YTBEPXKIAIOTCS 3aBEAYIOLIUM
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kadenpoil exerogHo. B Ounere comepkuTcss He 0oyiee Tpex BOMPOCOB, 2 TEOPETHUECKUX BOMpOca U
3aava.

DK3aMeHaTOpy MPEeNOCTaBIsIeTCA MPaBO 3a/1aBaTh BOMPOCHI CBEpX Ousera, a Takke MOMUMO
TEOPETUYECKUX BOMPOCOB JaBaTh IJsl PEIICHHS 3aladll U TPHUMEPhI, HE BBIXOJIIME 33 PAMKHU
MPONJIEHHOr0 MaTepuasa o u3y4yaeMou TUCIUIIIINHE.

3HaHUs, YMEHUS U HABBIKH OOYYAIOMIMXCS OMPEEISIIOTCS OICHKAMHU «OTIHYHOY, «XOPOIIIOY,
«yIOBJIETBOPUTEIILHO», «HEYIOBICTBOPUTENIHLHO» M BBICTABIAIOTCS B 3a4€THO-3K3aMEHAI[MOHHYIO
BEZOMOCTH U B 3aYETHYIO KHIDKKY 00Y4arolIerocs B CHb HK3aMeHa.

[Tpu npoBeneHNN YCTHOTO 3K3aMeHa B ayTUTOPUU HE JIOJDKHO HaXOTUThCs Oosee (yKa3bIBaeTcs
KOJIMYECTBO 0OYYAIOLINXCS) HA OJHOTO MPEoJaBaTes.

[Ipy mnpoBeAeHHM YCTHOTO 53K3aMEHa CTYIEHT BbIOMpAeT »HK3aMEHAllMOHHBIA OWieT B
CIIy4aifHOM TOPSAKE, 3aTeM Ha3bIBaeT (DaMUITHIO, UMsI, OTYECTBO M HOMEP 3K3aMEHAIMOHHOTO OUIeTa.

Bo Bpems »sk3ameHa oOydarommecs MOTYT IIOJIb30BAaThCA C paspelleHus SK3amMeHaTropa
IpOrpaMMOil TUCIUIUIMHBI, CIPABOYHOM M HOPMATHBHOM IUTEpaTypoil, OPYrMMH IOCOOMSIMH U
TEXHUYECKUMH CPEICTBAMHU.

Bpemst moAaroToBku oTBeTa MpU chaude dK3aMeHa B YCTHOM (hopMe TOJDKHO COCTaBIIATH HE
MeHee 40 MUHYT (TI0 KEJTaHUIO0 00YYaroMEerocsi OTBET MOXKET OBITh JTOCPOUYHBIM). Bpems oTBeTa — He
6onee 15 MUHYT.

OO0yyaronuiicsi, UCTIBITHIBAIOIINN 3aTPYAHEHUS MPU MOJATOTOBKE K OTBETY [0 BHIOPAHHOMY UM
Ounery, UMeeT MpaBO Ha BHIOOpP BTOPOro OHMJIETa C COOTBETCTBYIOIIMM IPOJJICHHEM BPEMEHHU Ha
noAroToBKy. [Ipu OKOHYATENbHOM OLIEHMBAHWU OTBETA OLIEHKA CHMYKAETCs Ha OAMH Oami. Beimaua
TpeTbero Ouiera He pa3peracTcs.

Ecnu oOyuaromuiicss siBWJICS Ha 5K3aMeH, W, B3SB OWJIET, OTKa3ajicsi OT MPOXOXKIACHUS
aTTeCTallud B CBSI3U C HEMOATOTOBICHHOCTbIO, TO B BEIOMOCTH €My BBICTABISICTCS OLIEHKA
«HEYIOBJIETBOPUTEIILHO.

Hapymenne IUCHUIUIMHBI, CHUCBIBAHWE, WCIOIB30BAHUE OOYYAOIIMMHUCS HEPa3pelIeHHBIX
MEYAaTHBIX M PYKOMUCHBIX MaTepHaioB, MOOWIBHBIX TeNe(POHOB, KOMMYHHMKATOPOB, MJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUOB JTUYHON KOMMYHUKAIIMOHHOW W KOMIBIOTEPHON TEXHUKH
BO BpeMsl aTTECTAllMOHHBIX HCIBITAHUN 3ampelieHo. B ciydae HapylieHus 3TOro TpeOOBaHUA
npernojaBaTeNb 005M3aH YAaTuTh OOYYaIOIIErocs U3 ayAUTOPUH M IMPOCTaBUTH €My B BEJOMOCTHU
OLICHKY «HEYAOBIETBOPUTEIHHOY.

BricTaBineHne OICHOK, TOJNYYEHHBIX TPH MOABEICHUU PE3yIbTaTOB MPOMEKYTOUHOM
aTTecTallid, B 3a4ETHO-DK3aMEHAIMOHHYIO BEIOMOCTh M 3a4E€THYI0 KHIDKKY IPOBOJUTCA B
MPUCYTCTBUU caMoro oOyudatouierocs. IlpenogaBateny HeCcyT NEPCOHAIbHYIO OTBETCTBEHHOCTH 32
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHS 3alHCel O pe3ylbTaTaX NpPOMEKYTOYHOM aTrTecTalud B
3a4eTHO-9K3aMEHAIIMOHHYIO BE€IOMOCTh U B 3a4ETHBIC KHUKKH.

HesiBka Ha »K3aMeH OTMeYaeTcs B 3aU€THO-IK3aMEHAIIMOHHOW BEIOMOCTH CIIOBAMHU «HE
SIBUIICS».

Jns  oOydaromuxcsi, KOTOpble HE CMOIJM CcJIaTh 5K3aMEH B YCTAHOBJICHHBIE CpOKH,
YHUBEPCHUTET YCTaHABIMBACT MEPUOJ JIMKBUAALNUN 33I0JDKEHHOCTH. B 3TOT mepuoj mperoaaBaren,
MPUHUMABILKME 3K3aMEH, JIOJDKHBl YCTAaHOBUTh HE MeHee 2-X JHEW, Korja OHM OyIyT NMpUHUMATb
3al0JDKeHHOCTH. VH(popManus o JHMKBUAAIMH 3a0JDKEHHOCTH OTMEYAeTCs B HK3aMEHAIIMOHHOM
JIUCTE.

OOyuaronmMesi, MOKa3aBIIUM OTJIMYHBIE W XOpOIIWE 3HAHHUSA B TEUCHHE CEMecTpa B XOJe
MOCTOSIHHOTO TEKYILErO0 KOHTPOJI YCHEBAEMOCTH, MOXKET OBbITh MPOCTaBICHA 3K3aMEHAIMOHHAS
OLIEHKA JIOCPOYHO, T.€. 0e3 caaun 3k3ameHa. OleHKa BBICTABIIACTCS B HK3aMEHAIIMOHHBIN JIUCT WK B
3a4€THO-IK3aMEHALMOHHYIO BEJOMOCTb.

WMHBanuapl U Jdlla ¢ OTPaHUYEHHBIMUA BO3MOXKHOCTSIMH 37I0POBBSI MOTYT CHAaBaTh 3K3aMEHBI B
MEKCECCHUOHHBIN MEPHOJ] B CPOKH, YCTAHOBJIEHHbIE MHIMBUyaIbHBIM YUeOHBIM IJ1aHOM. VIHBanu bl 1
JUIAa ¢ OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbsI, UMEIOIIUE HAPYIIECHUSI OMOPHO-IBUTATEIILHOTO
amnmaparta, [JOMYCKalOTCsl Ha AaTTeCTAllMOHHbIE WCIBITAHUS B CONPOBOXKIEHUU AaCCHUCTEHTOB-
COIIPOBOXAAIOIUX.
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[Ipouenypa mpoBeneHHs MPOMEXKYTOUHON aTTecTaluu s OCOOBIX Ciy4daeB M3JI0KEHa B

«[TonoxeHnn 0 TeKyIeM KOHTPOJIE YCIIEBAaeMOCTH M MPOMEKYTOYHON aTTeCTaIlli O0YJarOIIUXCs 110
OIIOIl OGakanaBpuara, crneruanuTetra W Maructparype» ®I'BOY BO IOxno-Ypansckmii ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne O1iIeHOYHbBIE CPEJICTBA Kox u HaumenoBanue
1 TunoBbie KOHTPOIbHBIC 3a1aHUS U (UM ) UHBIE MaTEpUAJIbL, WHJMKATOpa
He0OXO0IMMBIE [T OLICHKU 3HAHUM, YMEHUI, HABBIKOB U (WUJIM) OIbITA KOMIIETEHIINHU
NESTENIbHOCTH, XapaKTePU3YIOIIHNX ChOPMUPOBAHHOCTh
KOMITIETEHIIH B Mpoliecce OCBOSHUS AUCIUTIIIMHBI

1 1. Ponp ¢Qusuku B pa3BUTUU TEXHUKH W arpONPOMBIIIICHHOTO UI-1 onk-1.
MPOU3BOJCTBA. Ucnonp3yer
2. Kunematuka MarepuanbHOW TOYKM. KoOpAMHATHBII METOJ | OCHOBHBIE 3aKOHBI
onucaHus ABMKeHUH. KuHemarnueckoe ypaBHEHHE MABM)KEHUS M | €CTECTBEHHOHAYUYHBIX
onpeensieMble 0 HeMYy KUHEMaTHYEeCKUE XapaKTePUCTUKHU. JTUCUUIUIUH JJIs
3. Bexkropuplii cmoco0  ommcaHus  ABWKEHUH.  BekTopsr peleHus

NIEPEMELIEHUS, CKOPOCTH, YCKOpPEHUS. YTJOBBIE XapaKTEPUCTUKHU
JBUKEHUS 110 OKPYKHOCTH.

4. DnemMeHThl penasiTUBUCTCKON MexaHuku. [locTynarsl cnenuaibHOM
TEOpUH OTHOCUTEIHHOCTH. [IpeoOpazoBanus Jlopenma. CroxeHue
ckopocTel. OTHOCUTENBHOCTh [UIMHBI OTPE3KOB M JUINTEIBHOCTH
BPEMEHHBIX UHTEPBAJIOB.

5. /IlnHaMKKa MaTepuaibHOM TOYKM M IOCTYIIATEIbHOIO JBUYKEHUS
TBEpAOro Tena. I[IpuHIMI OTHOCUTENBHOCTU. 3akoHB HproTOHA.
Bungw! cui.

6. JluHamuKka BpalllaTeIbHOTO ABWKEHUS. MOMEHT cuibl. MOMEHT
MHEpLUHH. 3aKOHBI COXPAaHEHUS UMITYJIbCa U MOMEHTA UMITYJIbCA.

7. NHepumanbHble WM HEWHEPIUAJIbHbIE CUCTEMbI OTCUETa. CUIIBI
MHEPILUHU NIPHU PA3IUYHbIX BUIAX ABUKCHUSI.

8. PaboTa, MontHOCTH M 2HEprus. Mexanudeckas paboTa U MOIITHOCTh
MpU MOCTYNATEJIbHOM U BpaliaTeIbHOM JBMXKeHUsX. Kuneruueckas
SHEPTHUs U TEOPEMA O KHHETUYECKON SHEPTUU.

9. KoHcepBaTtuBHbIE CHUJIBl M NOTEHUUaIbHasg 3Heprus. [Ipumepsl
MMOTEHIMAIBHBIX MTOJIEU. 3aKOH COXPAHEHUS SHEPTUH B MEXAHHKE.

10. Mexannuyeckue Konebanus. KuHemaTmka rapMOHMYECKHX
koJsebanuii. CrnoxxkeHne Kojie0aHui. AKYCTHYECKHE PE30HATOPBI.

11. Jlmmamuka rapmMoHmueckux KoneOanuil. Juddepennmansaoe
ypaBHEHHE KoJieOaHMH. 3aTyxaroulie U BbIHYKICHHbIE KOJEOAHUS.
Mexannyeckuii pe3oHaHC. MasTHUKH.

12. Mexanuueckue BOJIHBL. BosiHOBOoe ypaBHeHHWe. Buabl BOJH.
Wntepdepennust, audpaknuss u aucnepcuss BosH. Bonabl u
nHpopMarus.

13. OCHOBHBIE MOJNOXKEHUS MOJEKYIIPHO-KUHETUYECKOW TEOpHUHU.
Wneanbhbiii raz. OcHoBHoe ypaBHeHe MKT n ypaBHeHue cocTosIHUS
MJIeaIbHOrO rasa.

14. ArperatHble cocTossHUSA U (a30BbIC Nepexoabl. PeanbHble ra3bl.
Cxmwxkenne ra3oB. OcoOEHHOCTH JKUIKOTO cocTosiHusg. CTpoeHue
KpuctamwioB. JlegekTsl KpucTaminueckoro crpoeHus. [Ipounocts u
IIJJACTUYHOCTb.

15. SBnenus mnepenoca. Juddys3us, TEmIONPOBOIHOCTE U
BHYTpPEHHEE TpeHHE. MOJIEKYIIpHO-KUHETUYECKAsT TEOPUs SIBICHUI
IIepeHoca.

CTaHAApTHBIX 3a/1a4 B
COOTBETCTBHUH C
HaIpPaBJICHHOCTHIO
npodeCcCuOHATBHON
ACATCIIbHOCTHU
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16. OcHOBBI TepMOAMHAMHUKU. BHYTpeHHss 3Heprus U IepBOE
Hayajo TepMOAWHAMHUKH. PaboTra W TEIOoEMKOCTh Ta3za TIpH
Pa3IMYHBIX MPOLIECCAX.

17. Bropoil 3akoH TepMOAMHAMUKHW. TeruioBble [ABUTATEIN U
xononuibHbele  MamuHbl.  KIIJI  TermoBbIx — aBuratened |
CTaTUCTUYECKHI CMBICII BTOPOTO 3aKOHA TepMOAWMHAMUKHU. [ToHsATHE

SHTPOIUH. Tpetui 3aKOH TEPMOAUHAMUKH. DNeMEeHThI
OMOYHEPTeTHKHU.
18. DNEeKTpUUECKUI 3apsn. B3aumoperictue 3aps10B.

OnexkTpocraTuueckoe 1mnone. Bekrop Hanpsx€HHocTu. Pacuér
ANEKTPOCTATHUECKUX osel. [loTeHnnan aneKTpocTaTuyeCcKoro mosisl.
Pabota mo mepeMenieHuIo 3apsioB B 3JICKTPOCTATHUECKOM TIOJIE.
[loteHuman ®  rpagWeHT NOTEHIHUANIA. OJKBHUIOTEHUHAJIbHBIE
MTOBEPXHOCTH.

19. BemectBo B 3nmexkTpuueckoM mnose. IlonsipHble M HEMONSIpHBIE
Mosiekysbl.  Ilomsipusanus  AWBIIEKTpUKOB. BekTop  cmelieHus.
[IpoBOgHUKKM B  3JIEKTPOCTATUYECKOM TOJE. DIEKTPOEMKOCTh
poBoAHUKOB. KoHeHCaTOPBI.

20. [TocTostHHBIM AJIEKTPUICCKUN TOK. 3akoH Owma.
OnexkrtponBuxkymas cuna. llpaBuma Kupxropa wu  pacuérsl
AJIEKTPUYECKUX LICTIEH.

21. Knaccuyeckas TeOpHsl 3JIEKTPOIPOBOJHOCTH. BbIBOJ 3akoHa
Owma. Ilpupoaa cBepXmpoBOIUMOCTH.

22. Hocutenu TOKa B Pa3IMYHBIX MPOBOJHUKAX. DIEMEHTHI TEOPUU
anekTponpoBoaHocTt. llomynpoBognuku.  IlomynmpoBOIHHUKOBBIE
npubopsl. DneMeHThl (U3UYECKOW DIEKTPOHMKH. KOHTaKTHBIE
SIBJICHUS B METAJUIaX U NOJYIPOBOJHUKAX.

23. MarnutHoe mone. B3auMomelcTBHE DIIEKTPUYECKUX TOKOB.
Pacuétel MmarauTHbIX noJiei. 3akoH buo-CaBapa-Jlamaca.

24. MaruutHele  cBoiicTBa  BemiectBa. Jlma-, mapa- U
dbeppomarnetuku.  Jlomensl.  @epputhl.  DIEKTPOMArHUTHBIC
cernapaTopbl B arpOMHKEHEPUH.

24. JleiicTBME MArHUTHOTO TIOJS Ha DIJICKTPUYECKHH TOK U
JBUKYIIMECS 3apsbKeHHble yacTulpl. Cuita AMrepa u cuna Jlopenna.
Oddext Xomra. DIEKTPOIBUTATEIH.

25. DnexkTpoMarHuTHas WHAyKuusa. 3akoH @apanes U TpaBUIIO
Jlennia. Mexanusm Bo3HUKHOBeHHS D J1C MHIYKIIMH.

26. T'eneparopsl rapmonmueckor OJIC u TpaHCPOPMATOPHL
NHIyKTUBHOCTH MPOBOJAHUKOB. DHEPIUsl MATHUTHOTO MOJIS.

27. IlepemeHHbIN syekTpuueckuil Tok. Llemn mepemMeHHOro TOKa.
3akon Oma ju1s 1iened nepeMeHHoro Toka. [lomHoe compoTuBiieHHE
IIEpEMEHHOMY TOKY. BekropHas auarpamma. Pe3oHanc B wmemsix
MIEPEMEHHOT0 TOKaA.

28. DnextpomarnutHoe moje. O6oOmenue 3akona dapanes. 3akoH
MIOJIHOTO TOKAa. TOK CMelEeHUs. OJIEKTPOMAarHUTHBIE BOJIHBI.
VYpaBuenuss Makcsemna. Cuctema ypaBHeHMM Makcsenna B
muddepeHnmanbHOl W MHTETpaibHOM (opmax. Bektop VYwmona-
[TokinTHHTra. /[aBieHue cBeTa.

29. Tapmonmueckuii ocrmuisTop. CBoOOAHBIC 3JIEKTPOMArHUTHBIC
KosiebaHus. 3aTyXaolue U BEIHYKCHHbIe Konebanus. Pe3oHaHc.

16. Tenepanus, nepenaya W OpUEM SJIEKTPOMATHUTHBIX BOJIH.
OTKpbITBI ~ KoneOaTenbHBI  KOHTYp.  IlpuHnmmnm — paboThl
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panvonepenarunuka " paauonpuéMHUKA. Monynsus Hu
NETEeKTUPOBAHUE DBJEKTPOMArHUTHBIX BOJH. Panuonokauus u
TEJIEBUICHHUE.

30. [IIkana 31eKTPOMarHUTHBIX BOJH. PaznuuHble AMAana3oHbl 4acTOT
AJIGKTPOMArHUTHBIX ~ BOJIH, MX XapakTepHble OCOOCHHOCTH U
TEXHUYECKHUE CPEJICTBA X MOJIyUYEHHUSI.

31. MHcnonb3oBaHWE BUAWMBIX, YIbTPA(QHUONIETOBBIX H APYTUX
U3Iy4eHUN B PACTEHHEBOJCTBE M KMBOTHOBOJCTBE.18. DnemeHTHI
reoMeTpuueckoil onTUKU. OCHOBBI T'€OMETPUUYECKON  ONTHKHU.
@®opmynsl  Openens. IlpuHnmn o0paTUMOCTH CBETOBBIX JYYEH.
[TpubophI reoMeTPUIECKOM ONTHUKH.

32.DotomeTpusl.

33. DnemeHTHI BoJIHOBOM onTuKU. [Ipuniun ['rolirenca.

34. Unrepdepennust cera. KorepeHTHOCTh W ONTHYECKUN XOJ
nydei. YcCIoBUS MakcMMyMa W MuUHHMyMa. HHTepdepomeTpsl.
DneMeHTHI Tosiorpaduu.

35. Hudpakmms CBeTa. [TpuHIHT ['rolirenca-dpenensi.
Judpakimonnas pemeérka. Cnekrporpadus. Hudpaxius
PEHTT€HOBCKHX JIy4eil.

36. B3aumopeiictBue u3inydeHus ¢ BemiectBoM. [lonmspusanus cera
MIPHU OTPAKEHUU U MPEIOMIICHUU.

37. JIBoitHoe myuenpenomiieHne. ONTHYECKH aKTUBHBIE BEIIECTBA.
Caxapumetpsl. MckyccTBeHHass aHU30TpONHs U €€ HCIOJIb30BaHUE.
HopwmasnbHas u aHoMalibHAsI TUCTIEPCHUS.

38. TemmoBoe w3nyueHue. AOCOTIOTHO YEpPHOE TEIO. 3aKOHBI
Kupxroga, Credana-bonbumana u Buna. ®opmyna [lnanka.
Onrtuyeckasi TUPOMETPHSL.

39. ®oro3pdexr. BuHemHuil, BHYTpEeHHHH ¥  BEHTHJIBHBIN
dhoTodrddexr. VYpaBHeHue DWHIITEeHHA. [Ipumenenue
¢dotoanemenToB. Dpdexkr Komnrona. JlroMmuHecieHTHOE HU3ITydeHUE.
BuomoMmunecnieHmnus.

40. dotobuonornyeckue npoueccel. Dotocunres. TepmoauHaMuKa u
MexaHu3M ¢oTocuHTe3a. bruosHepreTuka.

41. DOneMeHTbl KBaHTOBOM MeXaHUKH. KopmyckylsipHO-BOJIHOBOM
JTyaJIN3M. Hudpakums AJIEKTPOHOB. CooTHOIIEHUS
HeonpenenéHuocreil. Ypasuenue llIpenunrepa.

42. AtoM Boaopoaa. DHepreTudecKkue ypoBHH artoMma. I[loTeHiman
BO30yk1eHust W uoHmzauuu. Iloctymarer bopa. W3nydyenue wu
MOTJIOLIEHUE dHEPTruu. Boiopoaono100HbIE HOHBIL.

43. CrpyKTypa CIOXHBIX aTOMOB. OJHEPreTHYeCKHe YpPOBHH B
cnoxHbiXx aroMax. IIpunnun Ilaynu. Ontudeckue CHEKTPhl H
CIEKTPbl PEHTTEHOBCKOro u3iydeHus. llepumoaudeckas cucrema
anemenToB JI.M.Menaeneena.

44. duszuka MOJIEKyJl. DHEpreTuYeckre YpoBHU MoJieKys. OOMeHHoe
B3auMojeicTBHE. MomeKyasipHbie CrIeKTphl. [lpuHIMIm paboTh
KBaHTOBBIX F€HEPATOPOB. DJIEKTPOHHBII MapaMarHUTHBIM PE30HAHC.
45. Tlomumepsl U kugkue Kpuctauibl. OCHOBHBIE — BHJBI
KOJIJICKTUBH3AIMK MOJIeKy1. CTpoeHHe MOJTUMEPOB U UX (PU3NUECKUE
cBOMCTBA. THMbBl KUIKUX KpUCTAUIOB. Jlucmuiem Ha KUIKUX
KpUcTasiax.

46.5IBneHue paauMoOaKTUBHOCTU. BHIbBI pagHOaKTUBHOIO pacmaja.
3aKoH pajnoakTHBHOTO pacrana. CTaOWiIbHbIE M PaJHOAKTUBHBIC
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u3zortonbl. COBpeMEHHBIE METOJBI PATUOXUMHUU M PATHOOUOIIOTHH.
[TpoGaeMbI pagTo’KOIOTHH.

47. CocraB atomMHOro sijpa. M3otonsl. MexaHn4ecKkuil 1 MarHUTHBIN
MOMEHTHI fAliep. SepHbIe CUIIBI U SHEpPrus CBS3W sapa. SAnepHblil
MarHUTHBIN PE30HAHC M €0 HCIIOJIb30BaHHE.

48. Snepuwie peakiuu. MexaHu3M snepHbIX peakiui. l[lemHas
peakuust geneHus sangep.  Mcnosib30BaHME  aTOMHOM — SHEPIUM.
[Ipobnema ympaBisieMoil TepmosiiepHo peaknuu. JHeprus ComHia
U 3BE31. SlnepHas 9KOIorusl.

49. DnemeHtapHble uacTHubl. Kraccudukanus sieMeHTapHbBIX
yacTull. B3zanMmomnpeBpaniaeMocTh 3J€MEHTapHBIX YacTULl. MeToabl
YCKOpPEHHUsl 4YacTHIl. AHTHYACTHIIBI U aHTUBEIIECTBO. BemiecTBo B
HKCTPEMAIIbHBIX YCIOBUSIX.

50. CoBpemeHHas ¢u3nMka W arpouHxeHepus. BemiectBo u moe.
OOBeKTHl U MpolecChl. DBOMIOIMOHHBIE TPOLECCH MPeoOpa3zoBaHUs
MaTepuu. BelecTBeHHbIE, YHEPTreTHYECKHEe, JJIEKTPOMATrHUTHBIC U
nHpOpManMoHHbIE  TpeoOpa3oBaHus  OWO0OBEKTOB.  PasBuTHe
arpo(u3uKH, OMOMEXaHMKH, OonopusmnKy, OMOdPHEPTeTHKH,
OrMonH(pOPMATUKHU, OMOTEXHOJIOTHH U arPOUHKCHEPHUH.

[IIkana u KpUTEpUU OLIEHUBAHUS OTBETA O0YYAIOLIETOCS MPEICTABICHBI B TAOJIUIIE

Ilkana Kpurepun onenuBanus
BCECTOPOHHEE, CHCTEMAaTHYECKOe U TJIyOOKOE€ 3HaHHE IPOrpaMMHOIO
Onenka 5 Marepuana, YCBOCHHE OCHOBHOM M JIOIOJHUTEIBHOU JIMTEPATYPBHI,
(oTNIM4HO) PEKOMEHJI0BAaHHOM IPOrpaMMOM JUCLMIUIMHBI, NPaBUIBHOE pELICHUE
3aJ1a4M.
[IOJJHOE€ 3HAaHUE NPOrPaMMHOIO MaTepuana, YCBOEHHE OCHOBHOM
Onenka 4 JIUTEpaTyphl, PEKOMEHI0BaHHOU B Iporpamme, HaJIn4ue
(xoporo) MaJI0O3HAYUTENBHBIX OIMMOOK B PEIICHWW 3aJlayd, WJIM HEIOCTAaTOYHO
IIOJIHOE PACKPBITUE COJAEPIKAHUE BOIIPOCA.
Ouetixa 3 3HaHUE OCHOBHOI'O NMPOIPaMMHOI0 MaTepHajla B MUHMMalIbHOM 00beMe,
MOTPEIIHOCTH HEMPUHIMIINAJIBHOTO XapaKkTepa B OTBETE HAa 3K3aMEHE U B
(Y1OBIETBOPUTEIBHO)
pELICHUH 331a4u.
Onenka 2 npobensl B 3HAHMAX  OCHOBHOT'O  IPOrPaMMHOTO  MarepHaa,
(Hey1OBJIETBOPUTEIBHO) | IPUHIMIINAJIbHBIE OUIMOKK IPU OTBETE HA BOIIPOCH! M B PELLICHUH 331a4u.
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JUCT PETUCTPAIIMYA U3BMEHEHHUI

Howmepa nucroB OcHoBaHue g1d
Homep P Pacmmdposka Jlata BHECEHU

BHECCHHUA Iloanuce

U3MEHEHMS | 3aMEHEHHBIX HOBBIX aHHYJIMPOBAaHHBIX U3MCHEHHIA TIOATHCH H3MCHCHHA
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