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1. Ilnanupyembie pe3yabTaThl 00y4eHHs MO JMCUMUILIAHE, COOTHECEHHbIE €
IVIAHUPYyeMbIMH pe3yiabTatamMmu ocBoeHust OIIOIT

1.1. lean v 3224y JUCHUILIHHBI

Heap AMCHUILIUHBI
bakanaBp mno HampaBieHuto mnoarotoBku 35.03.06 ArpouHxeHepHs TOJDKEH OBbITh

MOJIFOTOBJICH CIEQYIOIUM  BHJAM  IPO(ECCHOHATBLHOM  JIEATENbHOCTH:  HAy4YHO-
MCCJIEIOBATENbCKOM; MPOEKTHOW; IMPOU3BOJICTBEHHO-TEXHOJOTUYECKOW; OpraHu3aluOHHO-
YIPaBJICHUYECKOM.

Heas aucuMmiauHbl — cHopMUpOBaTH Yy OOYyYarOIIUXCS CHUCTEMY (YyHIaMEHTAIbHBIX

3HAHHWM,

HEOOXOIUMBIX IS

nocjeayronen

IIOArOTOBKH 6a1<aJ1aBpa,

CIOCOOHOTO K

3 PEKTUBHOMY PEIICHHI0 NPAKTUYECKUX 3a/1a4 CebCKOXO3SHCTBEHHOTO0 MPOM3BOJCTBA, a
TaKXe CIOCOOCTBYIOLINX AaJbHEHIIIEMY PA3BUTHUIO JINYHOCTH.
3agauu AMCHMILINHBI:
— H3YYUTh OCHOBHbIE (PU3MUECKHUE SBJICHUS, OBJIAAETh (PyHIaMEHTAIbHBIMU MOHATUSIMH,
3aKOHAMHU U TEOPHUSAMH KJIACCUYECKON U COBPEMEHHOM (PU3UKY;
— c¢opMHpOBaTh OCHOBbI HAay4YHOTO MHPOBO33PEHHMSI M COBPEMEHHOI0 (hU3MUYEcKOro
MBIIICHHS]; 03HAKOMHTBCS C HAYYHOW ammapaTrypoil 1 MeToaMu (HU3NYECKOro MCCIeIOBaHMS,
nproOpecTH HaBbIKU NMPOBEJEHUS (PU3NYECKOTO SKCIIEPUMEHTA;
— HAy4YUThCS BBLICIATH (PU3NYECKOE COJAEpKaHME B NPUKIAAHBIX 33hadax Oyayien

JACATCIIbHOCTH,

— OBJIAACTh MCTOAaMU pCIICHUS MHXXCHCPHLBIX 3a1a4.

1.2. [lnanupyemble pe3ybTaThl 00yUeHUs M0 JUCHHUILIMHE (M0KA3ATeJH
c¢opMHPOBAHHOCTH KOMIIETEHIIN)

IInanupyemblie [Tnanupyemsle pe3yabTaThl 00yueHus o qucuuminae (3YH)
pe3yabTaThl OCBOCHMS 3HaHUS YMEHUS HaBBIKH
OIIOIT
(KOMIIETEHIINN)
OIIK-2 OO6yuaromuiics nomken | OOydaronuiics nomkeH | OOyuaromuiics JOKEH
CTIIOCOOHOCTH K 3HATh: OCHOBHBIE | YMETh:  HCIIOJIb30BaTh | BIIA/ICTh: HaBBIKAMHU
UCTOJIb30BAHUIO ¢u3nyeckue  3aKOHBI, | OCHOBHbIE (DU3UUECKUE | ONUCAHUS OCHOBHBIX
OCHOBHBIX 3aKOHOB | SIBJICHHS W TPOIIECCHI, | 3aKOHBI B | GU3NYECKUX  3aKOHOB,
€CTeCTBEHHOHAYYHbIX | HA KOTOPBIX OCHOBaHbI | MPO(ecCHOHAIbHON SBJICHUH M TIPOILIECCOB,
JUCLUIUIMH B OPUHIMUNBL  JEHCTBUSA | ACATENbHOCTH - | HA KOTOPBIX OCHOBaHbBI
npodeccuoHanbHOM | OOBEKTOB (b1.5.18-Y.1) MIPUHIIMIIBI necTBUsS
NesTeNbHOCTH; npodeccuoHaIbHON 00BEKTOB
JIeSITEIIbBHOCTH — npodeccnoHanbHOMN
(b1.5.18-3.1) NEeSATETbHOCTH -
(b1.b.18-H.1)
OIIK-4 OOGyuarommiics moipkeH | OOydaroruiicss nowkeH | OO0yJaromuics J0KEH
CIOCOOHOCTh peIaTh | 3HATh: yMETh:  HCIOJb30BaTh | BIAJETh: HaBBIKAMU
WH)KCHEPHBIC 33]1a41 C | OCHOBHBIC 3aKOHBI | OCHOBHEIC 3aKOHBI | PEIICHUST WHKXCHEPHBIX
UCTOJIb30BaHUEM MEXaHUKH, MEXaHUKH, 3aj1au C UCIOJIb30BaHUEM
OCHOBHBIX  3aKOHOB | 3JICKTPOTEXHHKH, AJIEKTPOTEXHUKH, OCHOBHBIX 3aKOHOB
MEXaHUKH, THJIPABIUKH, THJIPABIUKHY, MEXaHUKH,
AIIEKTPOTEXHUKH, TEPMOJINHAMUKHI U | TepPMOJUHAMUKH U | DIIEKTPOTEXHUKH,
THJIPABIIUKH, TeIIoMaccooOMeHa, TerIoMaccooOMeHa Ui | THIPaBIUKH,
TEPMOJIUHAMUKHI U | HeOOXOIUMBIE IUISL | PEIICHUs] WH)XEHEPHBIX | TEPMOJMHAMUKA "
TerIomMaccoooMeHa pelieHuss MHXeHepHbIX | 3aj1ad - (b1.5.18-Y.2) TerIoMaccoooMeHa -
3anad - (b1.5.18-3.2) (b1.b.18-H.2)




2. Mecto nucuuminnel B ctpykrype OITOIT
Huctunmuna  «@usuka» oTHocuTes K OasoBoit wactm brmoka 1 (B1.6.18) ocHoBHOI
npodeccnoHaIbHON 00pa3oBaTeNbHON MPOrpaMMbl OakaJaBpuaTa 1o HalpaBJICHHIO IOTOTOBKU
35.03.06 Arpounxenepus, npodmib - TexHogornueckoe 0O0OpyAOBaHHE ISl XpaHCHHS |
nepepaboTKU CENbCKOXO035HCTBEHHON MTPOYKIIMH.

Paznenbl AMCHMIVIMHBI M MEXKINCHUIVIMHAPHBIE CBS3M € 00ecne4YdBaIOIIUMHU
(mpexumecTBYOMUMH) U 00ecrieduBaeMbIMU (MOCTEAYHOINMMHA) TUCHUIITIMHAMMA

HaunmenoBanue

dopmupyemMbie KOMIETCHITHH
00ecIeYnBaroIINX

Ne (IpenecTBYIOUUX) U

/1 o0ecreunBaeMBIX
(mocneayromumx)

JUCITUTIIINH, TIPAKTHK

Paznen 1 Pazgen 2 Pa3nen 3

[IpenmecTByromuye TUCHUIIMHBI, TPAKTHKH

1. | MartemaTuka | OIIK-2; OIIK-4 | OIK-2; OIK-4 | OIK-2; OIIK-4
[Tocnemyronme TUCIMITIIMHBL, TPAKTUKA
5 Teopust MEXaHU3MOB U OIIK-4 OIK-4 i
MaIIiH
3 DNEKTPOTEXHHUKA U i OIIK-4 OIK-4
DIIEKTPOHHUKA
4. TennorexHuka OIIK-4 - -
5. I'mapasiuka OIIK-4 - -

3. O0béM AUCHUNIMHBI U BHABI Y4e0HO# padoThI
O6bem quctuminHel coctabiger 10 3auetHsix enunul (3ET), 360 akagemMuueckux 4acoB
(masee yacoB). /lucuumnianHa u3yyaercs B 2, 3 ceMecTpax.

3.1. Pacnpenenenne o0beMa IMCOMIIMHBI IO BUAAM Y4eOHOI padoThI

Bun yuebnoit paboTbl KonnuecTBo yacos

KonrakTHas padora (Bcero) 148
B ToM uucne:

Jlexuun (JI) 44
[TpaxTuueckue 3anstus (I13) 60
JlaGopatopusie 3ausaTus (JI3) 44
CamocrosiTesbHas padora odyuawiuxcs (CP) 149
KonTtpoas 63
Hroro 360




3.2. Pacnipenesienne yueOHOro BpeMeHH 10 pa3jieiaM U TeMaM

B TOM YHUCIJIC é
Ne HaumenoBanue pazzenos u Bcero KOHTaKTHas paboTa 2,
|}
TEMBI TEM 4acoB T 3 m CP E
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MoJeKyJsipHast U3UKa M TEPMOJAUHAMHKA
1.1. | Beenenwue B GU3HKY 2 2 - - - X
1.2. | Kunemaruka 16 2 2 2 10 X
1.3. | Jlunamuka 20 2 2 6 10 X
2.4. | 3aKOHBI COXpaHEHHUs 18 2 2 4 10 X
15 Mexanuueckue KojaeOaHus 24 4 4 5 10 X
Y BOJIHBI
16. DNEeMEHTHI MOJIEKYIAPHON U o4 4 4 6 10 X
CTaTHUCTUYECKOUN (PU3UKHU
1.7. | OcHOBBI TEPMOAMHAMMKYI 20 4 2 4 10 X
Pasnen 2. DnekTpuyecTBO U MarHeTU3M
2.1. | DnekrpocraTuka 20 4 2 4 10 X
ITocTOoSSHHBIN TOK,
2.2. | DNEKTpUYECKHE eTH U 20 4 2 4 10 X
MaTepuabl
53 ITocTossHHOE MarHUTHOE 22 4 4 4 10 .
nose
24, DneKTpoOMarHuTHbIE o5 4 6 4 11 <
KOJICOAHUS ¥ BOJHBI
Paznen 3. OnTuka u aromHast pu3uka
31 I'eomerpuyeckas u 18 2 4 4 8 X
BOJIHOBAs ONTHKA
3.2. | KBaHnTOBas onruka 20 4 4 4 8 X
OeMeHThl KBaHTOBOM
3.3. | MEXaHUKH U aTOMHOM 22 2 4 4 12 X
bu3uKu
3.4, | AATOMHO® 1O I 20 -2 4| 1a x
HJIEMEHTApHbIE YaCTUIIbI
35. CoBpemeHHas (uznyeckas 6 ) i i 6 <
KapTHUHA MHUpa
KonTpons 63 X X X X 63
OO01mas Tpy10eMKOCTh 360 44 44 60 149 63
4. CTpyKTYypa M coaepKaHue TUCHUIINHBI
4.1 Conepxanue IMCUUILIHHBI
Paszpnen 1. Mexanuka, MmosiekyJsipHasi GU3NKa ¥ TEPMOAUHAMMKA
Beenenue
[Ipenmer ¢usuku. Meron mno3HaHus B Qu3uKe. OKCIEPUMEHTHl U Teopuu. Poib

MaTematuku. Ousudeckue 3akoHbl. [lonsaTue dakra B ¢pusuke. Moaenu. [Ipsmbie u oOpaTHbie
3amaun ¢puzuku. PazmepHocT pu3nyuecknx BETUYHH.




Kunemaruka

JIBukeHne Kak TJaBHas Qopma cyliecTBoBaHUsI Marepuu. IIpocTpaHcTBO U Bpems.
CriocoObl ONMCaHUsl COCTOSTHUS Tella U cucTeMbl Tel. CucTemsl oTcueTa U KoopauHar. Poib u
INPUHLIMIB BbIOOpa cucteM KoopauHar. CremneHu cBOOOJbI, WHBAPHAHTHBIE CBOMCTBA 4HMCIa
CTerneHe cBoOoOnbl. TpexMepHOe W MHOTOMEPHOE NPOCTpPaHCTBA. MarepuanabHas TOYKa W
pacnpocTpaHEeHUEe 3TOM MOJEIM Ha MHOIOMEpHBIN ciaydaid. TpaekTopuss U1 MuUpoBasi JUHUSA, UX
cBoiicTBa. CKOpOCTh M YCKOpEHHE Kak mpou3BojHble. [locTymaTenbHO€ W BpaliatelibHOE
JBUKECHUSI KaK OCHOBHBIC BU[bI JIBM)KEHHMI. YTJIOBBIE CKOPOCTh M YCKOPEHHE, HOPMAJIbHOE U
TaHreHIMadbHOe YCKOpeHHs. CKOpPOCTh M YCKOPEHHME B MHOTOMEPHOM IPOCTPAHCTBE.
WNHepuuanbHble CUCTEMBI M PaBHOIPABHOCTh IIOKOS M PABHOMEPHOI'O MPSIMOIMHEHHOTO
nBrkeHus. [locTynar o mocTOSHCTBE CKOPOCTH CBETa B BakyyMme. [IpeoOpazoBaHue WHTEPBAIOB
BPEMEHHU U JIJIMHBI TP OOJIBIINX CKOPOCTSAX OTHOCUTEIbHBIX JBHXKEHUIN MHEPLUATbHBIX CHCTEM.
[IpeoOpazoBanust JlopeHlla W pEIATUBUCTCKOE CJOXKEHUE ckopocTed. WHTepBam Mexay
COOBITUSIMU U €70 UHBAPUAHTHOCTb.

JInnamuka

Cwia u macca, cynepno3unusi cui. [lepBbiii u BTrOopol 3akoHbl HbrloTOHaA. YpaBHEHUs
JIBUKEHUS, pOJIb HaYaJIbHbBIX YCJIOBHM, IPUHLHUI AeTepMUHU3MA. [I[pumepsl pemenns ypaBHEHHU
JIBWKEHUS. JIBUKEHHE Tela B IOJIE CHJI TATOTEHUs, SIBJICHUE HEBECOMOCTU B CIIyTHHUKAaX.
[vrnamuka ciendmmx cucreM. MMnylibCc, 3aKOH COXpAaHEHUsS HMIYJbCa Il MEXaHUYECKOU
cucTeMbl, TpeTHuil 3akoH HploTona. B3aumoneiictBue ten uepe3 mose. O6mas GhopMyInpoBka
3aKOHA COXpaHEeHUs umnyibca. KuHeTnuyeckas SHEprus MaTepUualbHONM TOYKH, CBS3b €€ C
KOMIIOHEHTaMH BEKTOpa umilynbca. PaboTa u moTeHnuansHas sHeprusa. Paborta mepemerieHus
MAaTepUAIbHON TOYKH MO KPUBOJMHEHMHOMY NyTH. [lOT€HIManbHbIE CHIIbI, BBEACHUE MOHSATHA
NOTEeHLIMana Juis B3auMojJeicTByromux Ted. [loTeHumanpHas QYHKIMSA, [TOTEHIUAIbHAS
MOBEpXHOCTh. CBs3h KOMITOHCHT CWJIBI M TOTCHIUATbHOW (QyHKIwH. [loTeHIManbHas sMa |
yCJIOBHE YCTOMUYHBOTO paBHOBECHS. HeBo3moxxHOCTB paBHOBeECHS CUCTEMBI
B3aMMOJICUCTBYIOIINX CTATUYECKUX TOUYCUYHBIX JIEKTPUUYECKHUX 3apsAaoB. [IpuHUmMN miuoTHeNHen
VIIaKOBKU U OOBSCHEHUE MPOCTPAHCTBEHHBIX (hopM KpucTtamaoB. KondopmanmoHHbli aHamn3
MOJIeKyJ. MOMEHT cuiibl. JInHaMKKa BpalleHUus TOYKHU U TeJla BOKPYT MOCTOSSHHOW OCH, TTOHATHE
O MOMEHTE HMHEPLUMU MaTEpPUAIbHOM TOYKM M Tena. YpPaBHEHHE JBHKECHHUS BpalarOLIErocs
BOKPYI' HEMOJBWXHOM OCH Telld. MOMEHT MMIyJIbCa, CBS3b €r0 KOMIIOHEHT ¢ KMHETHYECKOW
JHepruen BpauleHusd. l3mMeHeHne MOMEHTa MHEpPUMM Teja IPU MEPEHOCE OCU BpALICHUS.
['maBHBIE MOMEHTHI WHEPIIMUM U YCTOWYMBOCTH BpAIEHUS TeJI. 3aKOH COXPAHEHUS MOMEHTa
UMIyIbca Telda U cucTeMbl Teln. OCOOEHHOCTH KOHCTPYKIIMHM BEPTOJETOB. [ MPOCKOMBI M UX
npuMeHeHue. LleHTp Macc W ypaBHEHHE €ro ABWXKEHHs. Pa3nerieHue MOoCTynarelbHbIX |
BpallaTelbHbIX JBH)KEHUU TBepaoro tena. [lapa cun. Cucrtema ypaBHEHMH Uil JBUKEHUS
TBEPJIOTO TeJla M €ro KUHETHYecKas SHEprus. 3aKOH COXPaHEHUsl SHEPTUH U €ro CBS3b C
PaBHOMEPHOCTBIO TEUEHHUS BpEeMEHH. [IBMKEHHE CHCTEM CO MHOTHMH CTEMEHSMU CBOOOJIBI.
Oyuknusa Jlarpanka u ypapHenus Jlarpanxka. [IppHImnn HauMeHbpero JeMCTBUSA.

JluHamMuka 00JILIIHUX CKOPOCTEN

[Ipuntun oTHOocUTENbHOCTH B (u3uke. PemsaruBuctckuii ummynsc. [IpeoOpasoBanue
SHEpPruu-uMnyibca. Macca u ee CBs3b C DHEpPrueH Mmokos. Macca cj0KHOM CUCTEMBI U €€ CBA3b C
SHEpruen B3auMojeicTBus uacted. HeagmutuBHOCTH Macchl. JlepexT macchl M DHEpreTuka.
Kunernueckasi sHeprusi B PeNATUBUCTCKOM MEXaHUKE. YpaBHEHUE ABWKEHHUS MaTepHaIbHON
TOYKM B PEISATUBUCTCKONM MeXaHHKe. J[[B)kKeHWe MaTepuaibHOM TOYKH TMOJ JIEMCTBHEM
nocTOsIHHOM cuiibl. CKOpOCTh CBETa Kak MpefesibHas CKOpocTh. YacTHllbl ¢ HYJIEBOM Maccoi
nokos. [IpyHIMIT S5KBUBAJIEHTHOCTH U TEOPHUS MPOUCXO0KACHUS CHII BCEMUPHOTO TSATOTECHHUS.

Kosie0anus u BOJIHBI

KonebGanusi kak yacTHBIN ciy4ail ABM)KEHHUS, YCJIOBUS TOSBIEHUS KoJieOaHUU. YpaBHEHHE
JIBUKEHHS TPYKUHHOTO MAasTHHUKAa W €ro perieHne. [ apMoHuWYeckoe Koyie0aHWe U €ro
XapaKTePUCTUKHU. YpPaBHEHHE [IBIDKCHHMs (U3MYECKOTO MasTHHKA M €ro  peIIeHHE,
MaTeMaTHYECKUN MasTHUK. DHEPTUsi TApMOHUYECKUX KoJjeOaHui. BeiHyXIeHHbIe KojeOaHus 1



SBJICHUE pe3oHaHca. Pe3onHaHc kak mnposBaeHue Oudypkamuu. ABrokoneOanus. I[Ipumeps
MPOSIBJICHUS] PE30HAHCHBIX M aBTOKOJIEOATENIbHBIX SBJICHUI B JKUBBIX OpraHM3Max U TEXHUKE.
Pe3onancHas mepenauya 3HEPIUM B CHCTEME OJMHAKOBBIX CBSI3aHHBIX MAasiTHUKOB. BosiHBI B
VIOPYTUX CpeAax, JTUHEHHbIE, TOBEPXHOCTHbIE U 00BEMHBIEC BOJIHBI, IOTIEPEUHbIE U MPOAOIbHBIE
BOJIHBI, (DPOHT BOJIHBI, IJIOCKHE M c(ephuecKrue BOJHBL. AHaIMTHYECKas 3aluch Oerymen
BOoJIHBL. BonmHoBoe ypaBHeHue. IlepeHoc sHeprum Oerymieit BonHOW. CiokeHue KojieOaHuW U
BoyiH. KorepeHTHbIe HMCTOYHUKH BOJH. MHTepdepeHmms BOIH OT TOYEUHBIX KOTCPEHTHBIX
HUCTOYHUKOB. YCIIOBUSI TOSIBICHHUS MAaKCUMYMOB U MHUHUMYMOB. CloXeHHE KpYTrOBbIX U
chepuueckux BoyH. [locTpoenne GppoHTa BOJIHBI MO MpHHIHMITY |loiireHca, moBeaeHue GpoHTa
BOJIHBI B HEOJHOPOAHOU cpene. OTpaxkeHue u npenomiieHue BoiH. [Ipunnun depma. BoiBon
3aKOHA NPEJIOMJICHUS BOJIH Ha IpaHULE JBYX cpea Ha ocHoBe mnpuHuuna ®depma. IlpuHuun
®epMa Kak YacTHBIM ciydail o01ero mpuHIuna MUHUMakca. [losiBIeHre OTpa’keHHBIX BOJIH B
HEOJHOPOAHBIX Cpeax, CIIOKEHHE BCTPEUHBIX BOJIH U 00pa3oBaHue cTosunx BojH. [lepexoaHoe
COCTOSTHUE U BpeMms penakcanuu. CBsi3b JUIMH CTOSIYMX BOJIH C pa3MepaMu Cpefibl, AUCKPETHOCTD
JUTMH CTOSIYMX BOJIH. KBaHTOBaHMe. YIpaBieHUE 3By4aHHUEM MY3bIKaIbHBIX HHCTPYMEHTOB.

DJIeMEeHTBI CTATUCTHYECKON U MOJIEKY/JISIPHOH PU3UKH

MuUKpOCKOMYEeCKHE U MaKpOCKOIMYECKHUE siBICHUS. MmeanbHbIil ra3 Kak CTaTUCTUYECKas
cucteMa MHOTrMX 4dactull. JlaBmeHue, oO0beM U TeMmIeparypa rasa Kak oOOOOIICHHbBIE
XapaKTEPUCTHKH COCTOSHUS Ta3a. PaBHOBECHBIE M HEPABHOBECHBIE COCTOSHUS ra3a. OOpaTumbie
U HeoOpaTtumble mporecchl. [luarpamma naBieHHE-00bEM. OKCIEPUMEHTAIbHBIE Ta30BbIE
3aKOHBI, OOOOIICHHBIM Ta30BBIH 3aKOH (ypaBHEHHE COCTOSHHS WJIACATBHOrO Tras3a). BeIBox
YPaBHEHHUS COCTOSIHUS UJCAILHOTO Ta3a Ha OCHOBE KWHETHYECKUX IMpecTaBieHnil. Ouznyeckuit
CMBIC TOHATUS TEPMOAMHAMMUYECKON TemIepaTypsl. PacnpeneneHue sHEprud Mo CTEHEHSIM
cBobonbl. Pacmpenenenus MakcBemia u bombimana,  Gapomerpuueckas — gopmyna.
HepasnoBecubie npomneccel. duddysus, nuddys3us depes meMOpaHbl, OCMOC, OCMOTHYECKOE
JaBJICHHUE M €ro PoJib B KH3HEAEITeNbHOCTU pacTeHuil. Temnonepenaya. BuyTpennee TpeHue.
BolpaxkxeHue HepaBHOBECHBIX IIPOLIECCOB uepe3 OOOOIIEHHbIE TEPMOAMHAMUYECKUE CHUJIBL.
CootHomienne B3auMHOcTH OHcarepa. PeanbHble ra3bl, ypaBHeHue Ban-nep-Baanbca,
KpUTHYECKAsl TOUKA, pealbHble U30TEPMBI, CXKIDKEHNE ra30B. DIyKTyallul U caMOOpraHU3aIs
npu (a30BOM Mepexofe ra3->KUAKOCThb. JKUIKOCTH, TOBEPXHOCTHOE HATSKEHHE B KUAKOCTSX,
OXJIAXKIACHUE IKUAKOCTH TIPH HUCMAPEHUHU, TEPMOPETYSUsS PACTEHHH U JKUBOTHBIX.
CmauuBarole 1 HecMadyHBaromye xuakoctu. Kanunspasie seiaenus, popmyna Jlamnaca.

DJjieMeHThI TEPMOAMHAMUKHU

[lepBoe Hauano TEPMOIMHAMUKH, H3OMPOIIECCHI, aANMadaTUUYECKH MPOIECC, OXIaKICHHE
razoB IpH aauabaTUYECKOM paCUIMPEHUU U MOJIY4YeHHE HHU3KHMX TeMIeparyp. YpaBHEHUE
Ilyaccona u ero BbIBOA. Kiaccuueckass Teopus TEMJIOEMKOCTEH, NPUYUHBI OTKIOHEHUS
peaIbHBIX TEMJIOEMKOCTEN Kak (YHKIIMU TEMIEPAaTyphbl OT PEe3yJIbTaTOB KJIACCUYECKOW TEOPUH.
PabGora wuaeanbHOro rasza B pa3nuyHBIX mporeccax. OOpaTuMble W HEOOpAaTUMBIE ITUKJIBL.
TermoBble MammHbl M UMK KapHOo, BTOpoe Hauyano TepMoAMHAMHKH. KoMIpecCHOHHBIE
XOJIOAWJIBHUKY U TEIIOBbIE HACOCHI. DHTPOIHUS KaK TEPMOJUHAMUYECKHUI oTeHan. dopmyna
JUIsL SHTPONHUU HJealbHOTo Taza. Teopema KapHo u 000O0mieHHE MOHATHS SHTPONMM Kak
TEPMOJIMHAMUYECKOTO NOTeHIMana. CBA3b SHTPONUU C MUKPOCOCTOSIHUSIMU HCAIBHOTO Trasa.
CrarucTuyeckoe TOJKOBAaHUE SHTPOIUU. DHTPOIHUS U CTETIEHb BBIPOXKIeHUS cucTeMbl. Dopmyna
bonbimana. Dutponus u undopmanus. Bo3pacTanue SHTpONUU MpU HEOOPATHMBIX MPOIeccax
Ha TIPUMEPE BBIPABHUBAHUSI TEMITEPATyPhI IBYX HAXOJSANIUXCS B KOHTAKTE HATPETHIX TENl U MPHU
BBHIDABHMBAHMM [IaBJIECHUH B JBYX YacTaXx cocydga ¢ ra3om. lleppoe u BTOopoe Hauana
TEPMOJMHAMUKH, U KUBbIE OpraHu3Mbl. [loHATHE O TEpMOIUHAMHUKE HEOOPATUMBIX TPOIECCOB U
OTKPBITBIX CHUCTEM. ODHTPOIMS B CUCTEME OpPraHM3M - OKpyKaromas cpeaa. IIpomsBoactso
SHTPONHH B HEPABHOBECHOM cpefie U Teopema [Ipuroxuna.

Pa3nes 2. Di1eKTpU4ecTBO 1 MATHETU3M

DyleKTpUYeCKHe U MATHUTHBbIE SIBJICHUSI



[IonsiTHEe O MOJAX, MOJS CKAJIAPHBIE U BEKTOpPHBbIE. XapaKTEPUCTUKH BEKTOPHBIX IIOJICH:
HaAIPSKEHHOCTD, TOTOK, HUPKYJIALUS, CHIIOBBIE TMHUY BEKTOPHOTO 1osst. Cyneprno3unus noew,
3apsizibl, 3aKOH COXPAaHEHHUs 3apsi0B.

B3anmoneicTBue HEMOABUKHBIX U JBYKYIIMXCS 3apA10B, PU3HUYECKUI CMBICII MATHUTHOTO
nosst. Ilome Ttoweunoro 3apsima (3akon Kymona) u cucremsl 3apsigoB. Ilome aumors.
DEeKTpOCTaTHUECKOE T0JIe MOJEKYJIbl M XMMHUYecKHe peakuuu. MHTerpanbHas (opma 3akoHa
Kynona, Teopema ["aycca (mepBoe ypaBHenue Makcsemia). BeiBog Gpopmyit it HanpsKeHHOCTH
JNIEKTPOCTATUYECKUX IIOJIEH 3apsDKEHHOTO MPSAMOro IPOBOJA, IUIOCKOCTH, KOHIEHCATOPA.
Pabora mepememnienust 3apsaa B 3JEKTPOCTaTUYECKOM II0JI€, NOHSTHE MOTeHUuana. Btopoe
ypaBHeHHe MakcBeiia Ui 3J1eKTPOCTaTUKY B MHTETrpajbHON (opme. DIeKTpudecKas eMKOCThb
OJIHOTO IPOBOJHHUKA U JBYX IIPOBOJAHMKOB, KOHAEHCATOPHI, padoTa Mo 3apsiike KOHIAEHCATOPOB.
OHeprus NIEKTPOCTATUYECKOrO MOJIA. VM3MeHeHne HalpsHKEeHHOCTH JIEKTPUYECKOro IOJIA IpU
BBEICHUM JUDJICKTPHUKA, IOJIIPU3YEMOCTb IHAJIEKTPUKA, IUIJIEKTPUYECKas MPOHULAEMOCTD.
M3MeHeHne AUAIEKTPUYECKOM NMPOHUIIAEMOCTH IPH XUMHUYECKMX PEAKLUAX U UCIOJIb30BaHUE
3TOro 3¢ deKra. IIEKTPUIECKOE T0JIe B MPOBOAHUKAX. [IOHATHE O TOKE MPOBOAMMOCTH, BEKTOP
TOKa M cwia Toka, nud¢epenuuansHas ¢opma 3akoHa Owma. IlepBoe mpasuno Kupxroda.
[lpryriHa MOSBIEHUS AIIEKTPHUYECKOTO TOKAa B TPOBOAHUKE, (DU3MYECKHIA CMBICT MOHSATHUS
CTOPOHHMX DJIEKTPUYECKHX CHJI. BpiBox 3akoma Oma nns Bcedl umenu. Bropoe mpaBuio
Kupxroda. MarHutHOE TMoOJe MPSIMOrO TOKa, OOBSCHEHHE €ro IMOSIBICHHS Ha OCHOBAHUHU
PEIATUBUCTCKUX IpeacraBieHuil. MHTerpanpHple ypaBHeHMs MakcBeiia A IOCTOSHHBIX
MarHuTHbIX moJied. [IpuMepel BBIYMCIECHHS HAIPSKEHHOCTEM MAarHUTOCTATHYECKUX IIOJICH.
3akon buo-CaBapa-Jlamnaca. BzaumopeiictBue noneit u 3apsanoB (TokoB). @opmyna Jlopenna
JUISL CHJIBI, ACHCTBYIOLIEH Ha 3apsA] CO CTOPOHBI JJIEKTPUYECKOTO W MAarHUTHOTO IIOJIEH.
[TpyHIMI NECTBUSA Macc-CIEKTPOMETPOB U UX IPUMEHEHHUS B XUMUH. VIHIYKIIMOHHBIE SIBJICHUS,
TpaHchopMaTopbl, (GHU3UYECKHE MPUHIUNBI HX AeWcTBUSA. IJKcrparoku. llomHas cuctema
MHTETPAJIbHBIX ypaBHEeHUN MakcBemna. CMbICH YIEHOB CHCTEMBl ypaBHeHHMH Makcsena,
OIMUCHIBAIOLIMUX SIBJIICHUS, CBA3aHHBIE C U3MEHEHUSAMHM IEKTPUYECKUX U MATHUTHBIX BEJIUYUH BO
BpeMeHU. B3auMOCBA3b 2JIEKTPUYECKUX U MAarHUTHBIX IIEPEMEHHBIX IOJIEH, DJIEKTPOMArHUTHOE
nose W wu3nydeHue. Iloms aBmkymumxcs 3apsaoB. M3iydeHuwe SIIEKTPOMATHUTHOIO IOJIS
HEPaBHOMEPHO ABIKYIIUMCH 3apsaaoM. «llapagoke» aroma.

Pa3nen 3. Ontuka u aromHas puznka

DJIEKTPOMarHuTHOE H3JIy4eHHe M ONITHKA

CB00O/IHOE 3JEKTPOMAarHUTHOE IOJE€ U €ro CYIIECTBOBAaHHE B BUJAE 3JIEKTPOMArHUTHOM
BosIHBL.  [lomepeyHOCTh  2JEKTPOMarHUTHbIX  BOJMH.  CKOpPOCTH  paclpOCTpaHEHUS
AIIEKTPOMAarHUTHBIX BOJIH U c11ocoObl ee u3Mepenust. [llkana snekrpoMarHuTHBEIX BOJH. CrIOCOObI
reHepaluy U UCIOJIb30BaHUE B HAYKE U TEXHUKE BOJIH Pa3JIMYHBIX YaCTOT.

SIBnenus, onuceiBaeMble BOJHOBOW Teopuel cBera. MHTepdepeHuus cBera, ycioBus
HOSBJICHUSI CTAaTMYECKOW HHTEPPEPEeHIIMOHHON KapTUHBI, MHTEeppEepeHLrs NpU pas3ieieHuu
(GpoHTa BOJHBI, MPOCBETIIEHUE OINTUKHU, HHTEP(HEpPOMETpbl M HUX HCHONb30oBaHue. Dypbe-
cnekTpomeTpbl. [lonstne o romorpaduu. Hudpaxius, mnudppaxkims Ha mend. DokycupoBka
AIIEKTPOMArHUTHBIX BOJIH U CBSI3b pa3Mepa JUGPAaKIMOHHOTO IATHA ¢ pa3MepaMu pedIeKTOpOB.
OCOOEHHOCTH OpraHM3alUU PATUOIOKAIMOHHON CIIYy)KOBl. YCIOBHS Iepexojia OT BOJHOBOH
ONTHUKHU K reoMeTpuueckoil. 30Hbl DpeHensi, 30HHas TuiacTuHka OpeHens Kak GoKyCcHpYIOIUi
aneMeHT. JudpakunoHHas pereTka Kak AUCIEprupyonas cucteMa. AHalIu3 cocTaBa CBeTa 1o
JUIMHaM BOJIH. PeHTreHoBckas nudpaxuus, moHatue o0 oOpaTHBIX IUGPAKIMOHHBIX 3ajadax,
PEHTI€HOCTPYKTYPHBI aHAJIN3 M €ro OCOOCHHOCTH MPHUMEHMUTENBHO K OHOJIOrMYeCKUM
oOwvektaM. [IpocrpanctBennas crpyktypa JHK wu PHK. [ludpakunonusiii mnpenen
pasperniaronei cnocoOHOCTH ONTHYECKUX MTPUOOPOB.

CBeT 1 BeneCTBO, MOHATHE O BTOPUYHBIX BOJHAX, Pa3/I€JICHUE YHEPTUN HA TPAHMIIE pa3zelia
(a3, pe3oHaHCHBIA XapakTep B3aMMOJEHCTBHs CBeTa M BemlecTBa. [lucnepcus, Kiaccuyeckoe
00BsICHEHHE 3aBUCUMOCTH KO3 (dUIIMEeHTa MPEIOMIICHHUs] CBETa OT JUIMHBI BOJIHBI aJalOIEero
cBeTa. JSlBieHME  [OBOMHOIO  JIy4EIPEIOMIICHUSA, IMOJSpU3alMs  CBeTa  KPUCTAJIAMHU.



[Tonsspn30BaHHBIA CBET, ONTHUYECKAs AKTHUBHOCTb, CAXapOMETPHUs, HCIOJIb30BAaHUE SIBICHUS
BPALEHHUs IUIOCKOCTH MOJSPU3ALUU B MOJEKYIsIpHOW Onosoruu. ®oTorpdekT n KBaHTOBas
npupoza csera. Kpyr siBinenuii, 00bICHUMBIX C KBAHTOBOM TOYKH 3pPEHUS, MUKPOCKOIINYECKOE U
MaKpPOCKOIIMYECKOE B ONTHUKE. J[BOMCTBEHHOCTH IPUPOABI CBETA. 3aKOHBI IOIVIOLICHUS CBETA,
MOHSITHE O HENMHEWHBIX 3P dekTax. OCHOBHBIC IJIEMEHTHI KOHCTPYKIIUU CIIEKTPOPOTOMETPOB.
3aKOHBI OCBEHICHHOCTH, 3aBUCUMOCTb OCBEILIEHHOCTH OT BUJ1a OCBETUTENICH.

DJIeMeHThI YYeHHSI 0 CTPOCHHMH BellecTBa

OcobeHHocTH NOBENEHUs MUKpodacTull. [IpuHIMNIBI onucaHus MOBEAEHUS MUKPOYACTHII,
BOJIHOBasA (DyHKIIMS, COOTHOLICHHE HeompeaeneHHocteil, BonHa ae bpoins. Iloctynarer bopa.
VpaBuenue llpenunrepa (BpeMEHHOE M CTALIMOHAPHOE), (PU3NUECKUI CMBICI BXOZSAIIMX B HETO
yieHoB. Pemienue cranumonapHoro ypaBHeHus IllpenuHrepa [uisi 4acTulbl B OJHOMEPHOM
NOTEHLIUAIBHOM SIIMKE U YaCTULBI HA OKPY)KHOCTH. Y CIIOBUS MOSBICHUS KBAHTOBBIX SBJICHUM.
Bnusane waccel u o0nacTH  JIOKanMM3aluMu 4YacTHil. JIBymMepHas MOTEHIHMalbHas sMa,
BBIPO’K/ICHUE KBAHTOBBIX COCTOSHUM M CHATUE BBIpOKIeHUA. IloTeHnmanbHas siMa KOHEYHOHU
[JIyOMHBI M BIIMSHUE €€ IIYOMHbl M IIMPUHBI HA YPOBHU 3HEPIMM dacTUllbl. Bo3moxHOCTBH
JOKaJIM3allMM 4YacTUIbl B MpOCTpaHCTBE. TyHHeNbHbIM 3¢ddekr. 3amonHeHue ypoBHEH u
npuHuun Ilaynu, nomHas SHeprusi COBOKYIHOCTH 3JIEKTPOHOB B KBAHTOBOM cUCTEME. YpPOBHHU
SHEPruu B aTOME BOAOPOAA, IEPEXOAbI MEXKY YPOBHIMU. VIHIUBUIYaNbHOCTH CIIEKTPOB aTOMOB
U DMHCCHOHHBI CIEKTPAJbHBIA aHamu3. Merajuimyeckass MOJETb MOJIEKYNIBI U OOBSICHEHHE
KOppeJsUM [IBETHOCTU BellecTBa U dPQeKTa CONPSIKECHUS XUMHUECKUX CBA3EH B MOJIEKYJIax.
HopmanbHas n uHBepcHas 3aceIeHHOCTh KBAHTOBBIX cOCTOSHMM. IloriouieHue, cioHTaHHOE U
BbIHY)KJeHHOe u3nyueHus. Koapduuuentsl DitHmTeiina. ®opmyna Ilnanka. Ycunenue csera
IIPU NIPOXOKJCHUM Yepe3 UHBEPCHO 3aceieHHYyto cpeay. [lonsaTue o nasepax.

@uznyeckas Npupofa XUMHYECKON CBSI3U. OJIEKTPOHHOE CTPOECHHUE MHOTOJIEKTPOHHBIX
aTOMOB, THOpUIM3aIHs, OOBSICHEHUE MPHYUH IMOSIBICHUS MPOCTPAHCTBEHHBIX (OPM MOJICKYII.
[TpyHIMI MakCUMAaJIBHOTO IEpEeKpbIBaHusA. BHyTpeHHee BpallleHHe B MOJIEKYJIaX U €ro poJib B
OMOXMMHYECKUX peakuusax. JIBukeHue dyacThll B MHOTOATOMHBIX MOJIEKYJIaX U  BHJbI
MOJIEKYJISIPHON crieKTpockonuu. CUMMETpusl MOJIEKYIT U TOsIBJICHHUE TPaBUI 0TOOpa.

DOTOXUMHUYECKHE pPEaKLUUU U OCOOCHHOCTH MOTEHUHUAIbHBIX MOBEPXHOCTEH OCHOBHBIX M
BO30Y)XJIEHHBIX  AJIGKTPOHHBIX  COCTOSIHUH B Mojekynax. Pacmax  Monekyn — mpu
¢doroBo3Oyx)aAeHUSIX. Dusmyeckas npupoga (GoTocuHTe3a. TpaHCHOPT DSHEPruUM IpHU
¢dorocuHTe3e. 30HHAS CTPYKTypa DJIEKTPOHHBIX COCTOSHUN KPUCTAJUIOB. 3alOJIHEHHBIE U
HE3alOJHEHHbIE 30HBI. YpoBeHb Pepmu. IIpOBOIHMKHM, NOJYIPOBOJHUKH U JUAIEKTPHUKH.
Oco6eHHOCTh TPOBOUMOCTH B OJIYIPOBOTHUKAX.

CucremaTuka >3JEMEHTAPHBIX YacTHIl. 3aKOHbl B3aWMOIPEBPAIICHHUI YacTUL, sJIEpHbIE
peakuuu, nepext maccel. CTpoeHHe sAep, AAepHble CHIIbl, YCTOWYMBBIE U HEYCTOWYMBBIE Spa,
€CTECTBEHHAass M MCKYCCTBEHHAs pPaJUOAKTHUBHOCTb. 3aKOHBl DPAJMOAKTUBHOIO pacrmaja.
[TpuHIMOBl  paAMOaKTHBALIMOHHOTO aHanu3a. «MedeHble» arombl B Ouonoruu. Ilytm
HCIIOJIb30BaHUs SJIEPHOM dHEPIUu.

3aKOHOMEPHOCTH pa3BUTHSA

[Tonsitue o0 sBomtonmu B ¢Gu3MKe, OMOJOTHHM W APYruX Haykax. [IpoTHBOMOIOKHOCTH
HaIpPaBJIEHHOCTEN ATUX 3BOJIIOLMOHHBIX MpoleccoB. [IyTh npeononenns mpoTuBoOpeyus.

Bpems B knaccuueckoM wmwupe. Ponb mepuoanuyeckux W HENEPHOAWYECKUX MPUPOTHBIX
npoieccoB B (OPMUPOBAHUM TOHATUS BpeMeHU. MHBapHaHTHOCTb MPOCTEUIINX (DU3HUYECKUX
3aKOHOB OTHOCUTEJIBHO CMEHBl 3Haka BpeMeHU. HepaBHOBECHBIE MPOLECCHl B CIONKHBIX
cucTeMax U MOSIBIEHUE CTpelibl BpeMeHU. Poub ciaydaiiHbIX (pakTOpoB B (POPMHUPOBAHUU CTPEIIbI
BpemeHu. DaykTyanuu, NosIBICHHE CaMOOPTaHU3alMKM B OTKPBITHIX CUCTEMax U IepepacTaHue
¢dunykTyanuun B Makpockonuueckuil s¢¢ext. Ponp Oudypkanuii. IloBenenue sHTponuu B
OTKPBITBIX CHCTEMAX.

JIONOJIHUTEIBHOCTD, COOTBETCTBHE, NPOrH03. OOIHOCTL (PyHAAMEHTAJIBHBIX BHIBOJAOB
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[TpuHIMIT TOTOTHUTENFHOCTH M €r0 BCEOOIIHOCTh. Vcmonb30BaHuWe MojeNei sBICHUN U
00BEKTOB B Ipollecce IMO3HAHUSA KakK CJIEICTBHE MPHUHLMIA JOMOJHUTEIbHOCTH. OOpaTHbIE
3amaud, CyObeKTUBHBIM  (akrop mpu wux pemeHud. OrpaHU4eHHOCTh  IPUHIUIA
JI0Ka3aTedbHOCTH B Hayke. [IpuHuMII cooTBeTcTBUsA, HaOMIolaeMble U HEHaOJ0JaeMble
BeNMWYMHBI B (Qu3uke. TpeboBanusi Kk ¢GopmupoBanuio (uznyeckux Teopuild. PacmmpenHoe
IOHUMaHWe NpuHIMNA aerepmMuHu3Ma. CiydailHOe M 3aKOHOMEPHOE B IPUPOJE U IpENebl
NPUMEHUMOCTH HAay4yHOro MporHo3a. Hayuneli mporao3 B Hayke o0 oOmiectBe. Pusuka u
kubepHeTuka. Ciensiye CUCTEMBbl U yIIpaBJIeHUE.

4.2. Cogepxanue JeKIUl

HanmMmenosanue jeknuu
/o

Koi-Bo

JacoB

1. | DOBomonus U COBpeMEHHbIE MoOJenu (pusnueckod kapTuHbl mupa. CoBpeMeHHas
¢u3nka Kak KyjiabTypa HaOJMIOACHUN, MOJIEIMPOBAHUSA, HKCIEPUMEHTAIBHOTIO
UCCIIEIOBaHUSI U KOJIMYECTBEHHOI'O IPOTHO3UPOBAHUS SIBJICHUH mpupoabl. Ponb
(GU3MKN B Pa3BUTUU TEXHUKH M arpoNPOMBILIUIEHHOIO Npou3BoJcTBa. KuHemaruka
MaTepUAIbHOMN TOYKHU. Koopannarnsiit METO/ OIIMCAHUSI IBIDKECHUH.
Kunematnyeckoe  ypaBHEHME  [JBWKCHMS M ONpeleNseMble 110  HEMY
KMHEMAaTUYECKUE XapAKTEPUCTUKH.

2. | BektopHblif cmoco0 omucaHus JIBUKEHHH. BekTopbl mepeMeieHusi, CKOpOCTH,
YCKOpPCHHUA. VYTraoBBIC XAPaKTCPUCTUKNU ABHXKXCHHUA I10 OKPYXKHOCTH. DIIEMEHTEI
penaTuBuCcTCKOM MexaHuku. [locTynaTel crienuaibHOW TEOPUHU OTHOCUTEIHHOCTH.
[IpeoOpazoBanus Jlopenna. Croxkenue ckopocteil. OTHOCHUTENBHOCTh JJIMHBI
OTPE3KOB U JJIMTEIBHOCTH BPEMEHHBIX HHTEPBAJIOB.

3. | JluHamuka MarepuaibHOM TOYKM M TMOCTYMATEIHHOTO MBIKEHHS TBEPIOTO Tea.
[Ipunuun orHOcUTENnbHOCTU. 3akoHbl HproToHa. Buasl cun.  /lunamuka
BpalaTeJbHOTO ABMXKEHUSA. MOMEHT cuiibl. MOMEHT MHEPIMH. 3aKOHBI COXPAHECHUS
AMIIyJIbca U MOMEHTAa UMIyJbca. VHepuuanbHble U HEUHEPLMAIbHBIE CHCTEMBI
orcuéra. CUIIbl HHEPLIMH TIPU PA3JIMYHBIX BUAAX JTBUKEHUS.

4. | PaGora, MomHOCTh U »HHepruss. MexaHudeckas paboTa U MOLIHOCTb MpH
IIOCTYIIAaTEIbHOM U BpalllaTelIbHOM JABIKEHUAX. KuHeTHueckas 3Heprusi U Teopema
0 KMHETUYECKON YHEPTUU.

KoHcepBatuBHBIE CHJIBI M NOTEHLHMalIbHas 3Heprus. lIpuMepsl NmoTeHIMAIbHBIX
noJiel. 3aKOH COXPAaHEHHUsl YHEPTUHU B MEXAHUKE.

5. | Mexanunueckue konebanus. KunemaTnka rapMoHudecknx koseOanuil. CroxxeHue
KoJieOaHu. AKYCTHYECKHE PE30HATOPHI.

Jlunamuka  rapMoHudeckux — kojeOanui. JuddepennmanbHoe — ypaBHEHHE
KoJieOaHui. 3aTyxarllne U BBIHYXJACHHBIC KojeOanus. MexaHW4decKuil pe30HaHC.
MasTHuKwU.

6. | Mexanundeckue BoyHBL. BonHoBoe ypaBHeHue. Buasl BomH. HHTepdepenius,
mudpakiys 1 qucnepers BosiH. BonHbl 1 nHdopmanus.

7. | OcHOBHbBIE TOJOXEHUS MOJEKYIIPHO-KMHETHYECKOM Teopuu. HMneanpHbI Tras.
OcHoBHoe ypaBHeHHe MKT u ypaBHEeHHE COCTOSIHUS UACAIBHOIO rasa.

8. | ArperatHble cocTosiHUA U (ha3oBble nepexoibl. PeanbHble ra3pl. CxKMKEHHE Ta3oB.
OcoGenHoctu  xuakoro  coctosiHus.  CtpoeHue  kpuctamioB.  JledexTs
KPUCTAJIJINYECKOTr0 CTpoeHUsl. [[poUHOCTh M NIIACTUYHOCTD.

9. | SBnmenus mepenoca. Juddys3usa, TEIIONPOBOIHOCT W BHYTPEHHEE TPCHHE.
MonekynsapHO-KMHETHYECKasl TEOpUS SIBJIEHUI EpEHoca.

10. | OcHOBHI TepMOAMHAMUKN. BHYTpEHHSIs1 SHEPTHS U MEPBOE HAYAIO TEPMOAHMHAMUKH.
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Paborta um Temmo€MKOCTH Ta3a TMpH Pa3IMYHBIX Ipoleccax. BTopol 3akoH
TCPMOANHAMUKHU. TennoBeie ABUTAaTCIIN U XOJOAWJIbHBIC MAIIINHBI. KHI[ TCIIJIOBBIX
JBUTATEe U CTAaTUCTUYECKUN CMBICI BTOPOIO 3aKOHa TepMoauHaMuKH. [loHsTHe
OHTPOIIHH. Ilonsarue o TCPMOANHAMHUKE H€O6paTI/IMBIX mpouecCoOB U OTKPBITHIX
CHCTEM.

11.

Onektpuueckuil 3apsa. BzaumogeidcTBue 3apsaoB. DNEKTPOCTATUYECKOE IIOJIE.
Bektop wnHanpsxkénHocth. Pacuér anektpocratuueckux mojied. IloTennman
NEKTpOCTaTUYECKOro  mojs. Pabora 1o  mepeMelieHuro  3apsgoB B
ANEKTPOCTATUYECKOM TnoJe. [ToTenuuan u IpaJueHT  MOTEeHIHMama.
DKBUIMOTEHIIUAJLHBIE TOBEPXHOCTH.

12.

BemectBo B anexrtpuueckoM 1mosie. llomspHble M HENoOJSIpHBIE MOJIEKYJIBL.
[Honspusanus JUDIIEKTPUKOB. Bexrop CMEILCHUS. IIpoBogHuKH B
IEKTPOCTATUYECKOM I0JIE. DIEKTPOEMKOCTh IPOBOIHUKOB. KOHIEHCATOPEI.

13.

[TocTostHHBIN 351ekTpUueckuil TOK. 3akoHn Oma. DnexTpoaBrkymias cuia. [IpaBuna
Kupxropa u  pacuérel snextpuueckux ueneil. Knaccuueckas — teopust
ANEKTPONpoBOAHOCTH. BbiBon 3akona Owma. Ilpupona cBepXmpoBOAMMOCTH.
Hocurenn  Toka B pasJMyHBIX  IPOBOAHMKAX.  OJIEMEHTbl  TEOPHUH
anekTponpoBoaHocTH.  IlomynpoBognuku.  IlomynpoBogHUKOBBIE — IPHOOPHI.
OneMeHTbl (QU3NYECKOM 3IeKTpOHUKU. KOHTaKkTHblE SBJIEHHS B MeTalIax M
IIOJIYIIPOBOJITHUKAX. YCIEXH COBPEMEHHOW IIOJYNPOBOJHUKOBOM KOMIIBIOTEPHON
TEeXHUKU. BuoToku u 6uonHpopmaTuka.

14.

MarnutHoe mnone. B3auMoaeucTBue 3JE€KTpUYECKUX TOKOB. Pacu€rbl MarHUTHBIX
noneil. 3akon buo-CaBapa-Jlannaca. MarauTHble cBolcTBa BemiecTBa. Jua-, mapa-
u Qeppomarnetuku. JlomeHnbl. @eppuThl. DIEKTPOMArHUTHBIE CEMapaTopbsl B
arpouHxeHepuu. JleiicTBUE MArHUTHOIO TMOJS HA DJJIEKTPUYECKUH TOK H
IBUOKYIIHECs 3apsokeHHble yacTuibl. Cmina Awmmepa u cuna Jlopenma. Dddekr
Xomia. DNeKTpOABUTATEIIHN.

15.

OnexTpoMaruuTHas uHAyKuMs. 3akoH ®apanes u mnpaBuno JleHuna. MexaHusm
Bo3HUKHOBeHHd OJOJIC wunaykumu. ['enepatopel rapmonudeckor OJIC u
TpaHcGopmaTopsl. UTHAYKTHBHOCTh POBOJIHUKOB. DHEPTUSI MArHUTHOTO TOJISL.

16.

IlepemenHbIl 2ntekTpudeckuil Tok. Llenn nepemenHoro toka. 3akoH OMa Juis 1eneu
IIEpEMEHHOr0 ToKa. IlolHOe conmpoTHBIEHHE IEPEMEHHOMY TOKYy. BekropHas
quarpaMma. Pe3oHaHc B 1ensIx IepeMEHHOro TOKa.

17.

OnexrpoMarautHoe nose. O606menune 3akona dapaaes. 3akoH MoaHOro Toka. Tok
CMEIlleHUs. OJEeKTPOMAarHUTHbIE BOJHBI. YpaBHeHUs MakcBemna. Cucrema
ypaBHeHMI MakcBenna B auddepeHuuanbHoil 1 MHTerpaibHoil dopmax. Bekrop
YwMmoBa-Iloitntunra. JlaBinenue cBera. ['apmonumdeckuit ocumusitop. CBOOOIHBIE
JIEKTPOMArHUTHbIE KojleOaHMs. 3aTyXaloollde W BBIHYKACHHBIE KOJICOaHUs.
Pesonanc.

18.

I'enepanus, mnepegaya W HOpUEM  DJIEKTPOMArHUTHBIX — BONH.  OTKpPBITHII
Kose0aTenbHbIN KOHTYp. [IpuHiun paboTsl paaronepesaTivka U paguonpuéMHIKA.
Mopynsauus W JETEeKTUPOBAHME JJIEKTPOMATHUTHBIX BOJH. Panuonokanus u
teneBujieHne. lllkama >M€KTpOMarHUTHBIX BOJIH. PasnuyHble nuana3zoHsl 4acTOT
AJIEKTPOMArHUTHBIX BOJIH, UX XapaKTepHble 0COOEHHOCTH U TEXHUUYECKUE CPEJCTBA
ux noxydenus. Mcrnonb3oBaHue BUAUMBIX YIbTPapUOIETOBBIX U IPYTUX U3TyUEHHUI
B PACTEHUEBOJCTBE U )KUBOTHOBOJICTBE.

19.

DIIeMEHTHI TeOMEeTPUIECKON ONTUKU. OCHOBBI T€OMETPUUECKOW ONTUKH. POPMYIIbI
@penens. [Ipunmun oOpaTuMoOCTH CBETOBBIX Jiydei. IIpubGopsl reomerpuueckoit
onTUKU. POTOMETPHUSI.
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20. | Dnementsl BosHOBOM onTuku. [lpunmmn [roirenca. WaTepdepenuus caerta. 2
KorepeHTHOCTh M ONTHYECKHUH XOJ JydeH. YCJIOBHS MAaKCUMyMa U MHUHHUMYyMa.
HNutepdepomerppl. DnemenTtsl rojorpabuu. Judpaknus cBera. [lpuHImMn
Ioiirenca-®penens. Audpaxnuonnas pemérka. Cnexrporpadus. [Judpakuums
PEHTTEHOBCKUX JTy4YeHl.

21. | BzaumopelicTBue M3NMydeHHs ¢ BemlecTBOM. [lonsipu3amnus cBeTa nIpyu OTPaKEHUH U 2
npenomiieHuu. JIBoitHoe myuenpenomiieHue. ONTHYECKH aKTUBHBIC BEIECTBA.
Caxapumerpsl. ckyccTBeHHasi aHU30Tponusi U €€ ucnoiab3oBanue. HopmanbHas u
aHoMasbHas aucrnepcusi. TermioBoe u3inydeHue. AOCOMIOTHO YEPHOE TeNo. 3aKOHBI
Kupxroga, Credana-bonbumana u Buna. ®opmyna Ilmanka. Onrtuueckas
nupometpusi. Dororddexr. BHemHul, BHYTpeHHUH W BEHTHJIBHBIA (POTOIPDEKT.
VpaBuenne OiHmreiitna. I[Ipumenenue ¢orosnementoB. ekt Kommrona.
JlromuHecrieHTHOE  u3nydeHue.  buomtomunecnenuus.  DoToOMOIOrHYECKHE
nporeccel.  Porocunrte3.  TepmoamHamMumka W MexaHU3M  (OTOCHHTE3a.
buosnepreruka.

22. | DneMeHTHl KBaHTOBOW MeXaHUKU. KopmycKynsipHO-BOIHOBOM nyanu3m. [udpakuums 2
anekTpoHoB. CooTHolieHus: HeonpenenéHHocreil. Ypasuenue lllpenunrepa. Atom
BOAOpOJA. OHEpreTHYecKne ypoBHHM artoma. [loTeHmmWanm BO3OYKICHHUS W
nonmzaiuu. [loctynatet  bopa. M3mydeHwne W MOTJIONIEHHWE  JHEPTUU.
Bonopononono6Heie HOHBL. CTPYKTYypa CIO0XKHBIX aTOMOB. DHEPreTUUECKUE YPOBHU
B cinoxHbIX aromax. llpunnun Ilaynn. OnTudeckue CHEKTPbl W CIEKTPHI
PEHTT€HOBCKOT'O U3ITy4YECHHUS. [Tepuoanueckast cucrema AIIEMEHTOB
.M. MeHnneneena.

Hroro 44
4.3. Conepxanue J1a00paTOPHBIX 3aHATHIA
No . Kon-Bo
wn HanmenoBaHue 1a60paTOpHBIX 3aHATUI .
1 | M3yuyeHne MeXaHUYECKOTO IBMKEHUS Ha MalllMHe ATBYy/1a 2
2 | Onpenenenne MoMeHTa HHepuy MasTHHKa ObepOeka 2
3 | Onpenenenrie MOMEHTA HHEPIIMU METOJIOM KPYTHIJIBHBIX KOJICOaHHI 2
4 N3yuenue konebaHnit MaTeMaTHYECKOTO MasiTHUKA U ONPeJieNIeHHe YCKOPEHUs 9
¢BOOOIHOTO MAEHNUSA
5 | M3yuenune rapmMOHHYECKHUX KOJI€OaHUI ¢ HOMOIIBIO MPYKUHHOTO MasgsTHUKA 2
6 | Mzyuenue 3aryxaromux KojgeOaHU TPU BHYTPEHHEM TPEHUHU 2
7 | Onpenenenue BA3KOCTH XKUAKOCTH o MeToay CTokca 2
5 Onpenenenne JIMHBI CBOOOHOTO Mpodera MoJIeKy U KodduimenTa 9
BHYTPEHHET0 TPEHMs BO3AyXa

9 | UccrnemoBanme 2IeKTPOCTATHYECKOTO TTOJISI 2

10 | U3mepenune EMKOCTH KOHACHCATOPA 2

11 | M3mepeHue CONPOTUBIECHUS! TPOBOJHUKOB METOI0M MOCTa YHUTCTOHA 2

12 | V3y4yeHue 1ienu NOCTOSTHHOTO TOKA 2

13 | M3mepeHne ropu30HTAILHON COCTABIISAIONICH MarHUTHOTO MOJIs 3eMJIH 2

14 W3yuenue menu mepeMeHHOTo TOKA U ONpeesieHre HHIYKTHBHOCTH KaTyITKH 5

15 N3ydenue nudpakiuu cBeTa u onpeaeaeHue JUIMHbI CBETOBOM BOJIHBI ITPU 5
MTOMOITH TU(PAKIIMOHHON PEIIETKU

16 | IlomydeHue u aHAJIM3 NOJSIPU30BAHHOTO CBETA 2
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17 N3ydenue BpalieHus MIOCKOCTH MOISPU3ALNN CBETA ONITUYECKH aKTHBHBIMU 4
BEIIECTBAMH
18 | MzydyeHune onTUYECKUX MUPOMETPOB 2
19 | Usyuenwne 3ak0HOB BHENTHET0 GoTodddekra 2
20 | AHanu3 CrieKTpa U3JIyYCHUS Ta30pa3psAHON JaMIIbI 2
21 | Ananu3 ciekTpa M3JIy4eHHs JaMITbl HAaKaJTHMBaHUS 2
Hroro 44
4.4. Copepxkanne NPAKTHYECKUX 3aHATHI
No N Kon-Bo
HanMeHoBaHue MPaKTUYECKUX 3aHATUN
111 JacoB
1 Kunematuka 2
2 Jlnnamuka 6
3 3aKOHBI COXPAHEHMS 4
4 Mexannyeckue Kojie0aHusl U BOJTHBI 6
5 DNeMEHTHl MOJIEKYJIIPHOM U CTAaTUCTUYECKON PU3UKU 6
6 DNIEMEHTHI TePMOIMHAMUKH 4
7 DJIEKTpOCTaTUKA 4
8 I1OCTOSIHHBIN TOK, SJEKTPUYECKUE SN U MAaTEPUAJIBL. 4
9 [TocTostHHOE MAarHUTHOE TTOJIE 4
10 DNEeKTPOMArHUTHBIE KOJICOaHUsI U BOJIHBI. 4
11 I'eomeTpuyeckas ¥ BOJHOBAsI ONTHKA 4
12 KBanrtoBas ontuka 4
13 | DneMeHTH KBaHTOBOM MEXaHWKH M aTOMHOM (pHU3HKH 4
14 ATOMHOE AP0 U 3JIEMEHTAPHBIE YaCTULIbI 4
Hroro 60
4.5. Buabl u coaep:kaHue caMOCTOATEJIbHON padoThl 00y4aK0IIMXCS
4.5.1. Buasl caMoCTOSITENHHON pabOTHI O0yYarOIINXCs
Bunel camoctosiTenbHON paboThl 00ydaromuxcs KomnuecTBo vacos
[ToaroTroBka K MPaKTUYECKUM 3aHATUSIM 44
[ToaroroBka Kk 1a6OPATOPHBIM 3aHATUSAM U K 3aITUTE 44

1a00paTOpHBIX PaboOT

CaMocCTOSTeIIbHOS N3YUYCHHUC OTACJIBHBIX TEM U BOIIPOCOB 61

Hroro 149
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4.5.2. ConepxaHue CaMOCTOSTEILHON pabOThl 00YJaIOIIUXCsl

Ne Koin-Bo
HaunmenoBanue Tem 1 BOpocoB

n/m 4acoB

1. Kunemaruka. 3amaum OayuIMCTHKM, HaBENEHUS HaA I1elb, ONTUMH3AIUU 10
JIBUOKEHMSI, UX IPUMEHEHHNE B arPOMH)KEHEPHH.

2. Jlunamuka. PeaktuBHOe nBmxkeHue. JIBmkenne HeOecHbIX Tei. ITon€Ter B 10
KOCMOC. Y CTOMYMBOCTbD JBHKEHHUSI. [ MPOCKOIBL.

3. 3akoHbl coxpaHeHud. Ilepenaya MOIIHOCTM B MEXaHMUYECKHUX CHCTEMAax.
[Ipobnema 6e3omopHoOrO NBIKEeHHS. [IpoOaema BEYHOro ABUTATENS MIEPBOTO 10
pona.

4. Mexanuueckue KojeOaHus M BOJHBIL. PacdyéT KOHKPETHBIX COCTOSHUU H 10
orpeJieieHue COOCTBEHHBIX YaCTOT KOJICOATEIBHBIX CHCTEM

3. DneMeHThl MOIEKYISIpHOM U cTatuctudeckoil ¢u3uku. OcoOeHHOCTH
KHUAKOro cocTosiHusl. [loBepXHOCTHOE HATSKEHUE, CMauMBaHUE, KallWJUISIPHI. 10
[louBeHHas Biara v MOJUB PaCTCHUM.

6. DneMeHTbl TepMoAMHAMHUKU. TemioBas 3HepreTuka M €€ 3KOJIOTrHYeCKUi 10
acnekT. Ternaon3oms1us, METo1bl 3KOHOMUH TeIla.

7. Onekrtpoctatuka. (CTaTMyecKoe  3JIEKTPUYECTBO.  DJEKTpU3ALMS  Tell 10
JIBU>KeHHE 3apsDKEHHBIX YacTHI] B JEKTPUUECKUX IMOJIAX. AHAIOTMH MEXIY
3JIEKTPOCTATUUECKUM U I'PAaBUTALIMOHHBIM TOJISIMH.

8. [TocTOSIHHBIN TOK, ANEKTPUUYECKUE LENU U MaTepuaibl. DJIEKTPUUECKUI TOK B 10
KUAKOCTAX ¥ razax. KopoHHbI paspsa. DnekTpoGuiabTpsl.

9. [TocTtostHHOe MarnuTHOe mnoisie. [locTosiHHBIE MarHuThl. MaruuTHoe moJe 10
3emun. JIBM>KEHHME 3apsDKEHHBIX 4YacTUL B MarHuUTHBIX Tnojisax. Macce-
CHEKTPOMETPHSI.

10. | DnexTpoMarHuTHbBle KosnebaHus W BoiHBL. M300perenue panumo. I[lepenaua 11
curHasioB. PagnocBsi3p u paguosnokanys. MUKpOBOJHOBAsI TEXHUKA.

11. | 'eomerpuueckast ¥ BOJIHOBas onTuka. OnTuueckue n3o00pakeHus. MexaHusm 8
3peHus, nedexTsl 3peHns. OnTudeckue sBieHus B aTMocepe.

12. | KBanToBas ontuka. JlromuHecteHIms. BBIHYXICHHOE HW3JIy4EHUE W 8
ONTUYECKHE KBaHTOBble reHepaTopbl. PoroHbl. OmnbiT bére, s3ddekr
KomnroHa.

13. | DnemeHTHl KBaHTOBOH MeXaHHMKHM M aToMHOM ¢u3uku. ITocTtaHoBka 3amay o 8
IBUKEHMM MuKpouacTtull. OmepaTopsl (Qu3nyeckux BeluyuH. KBaHTOBBIE
COCTOSIHMSI.

14. | AtoMHOe s1po M 3J€MEHTapHble 4acTUllbl. VoHM3Mpylomue H3JIydeHus u 8
OlICHKa MX JEHCTBUS Ha MaTepuallbl M JKUBBIE OpraHu3Mbl. MeTosl
W3MEPEHUS] HMHTEHCHUBHOCTH WOHU3HMPYIOUIUX W3JIy4eHUu. EcTecTBeHHBIN
paiuaoHHbIN (QOH.

15. | ®uszuka MOJNIEKYJI. ODHEpPreTH4YecKue ypoBHM  MoJekyn. OOMeHHoe 6

B3auMojieiicTBue. MonekyssipHble crekTpbl. [IpuHimn paboThl KBaHTOBBIX
TE€HEPATOPOB. JIEKTPOHHBIA IMapaMarHUTHBIM pe3oHaHc. Ilommmepsr n
KUAKUE KpucTaylibl. OCHOBHBIE BUBI KOJUIEKTUBM3AIMKM MOJIEKYI. SIBieHMe
PaauOAKTUBHOCTU. Buabl palnoakTUBHOrO pacnaja. 3aKOH paguOaKTUBHOIO
pacraga.  CrabuiapHble W paJMOaKTHUBHBIE  HM30TOMbI.  [IpuHIMIIBI
PaaMOAKTUBALIMOHHOIO aHaln3a. SlnepHele peakuuu. MexaHus3M SIEpHBIX
peakumii. LlenHas peakuus neneHus snaep «MedeHble» aToMbl B OMOJIOTHU.
[lyTn ucnosib30BaHus SAEPHON SHEPTHH.
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16. | Dnmementapubie dactunbl. Kiaccudukamus  dIEMEHTapHBIX — YaCTHIL. 6
B3aumornpeBpamaeMocTh  3JIEMEHTAPHBIX YacTUIl. METOOsl  YCKOpPEHUs
9yacTull. AHTHYAacTHIBI ¥ aHTuBemiecTBo. CoBpeMeHHass (Qu3UKa U
arpourskeHepus. BemectBo u none. OOBEKTHI U TPOIECCH. JBOITIOIMOHHEIC
IpoIecchl  MpeoOpa3oBaHUs MaTepuu. BelecTBeHHBbIC, JHEPreTHYECKHE,
ANIEKTPOMArHUTHBIE W HMH(OPMAIIMOHHBIE TPEeoOpa3oBaHUs OHOOOBEKTOB.
PazButne arpodusuku, OHOMEXaHUKH, OHOPU3UKH, OHOIHEPTETUKH,
O6ronH(pOpPMaTHKN, OMOTEXHOJIOTUH U arpOMH)KEHEPHUH.

17. | CoBpemenHas duznveckas kKapTuHa Mupa. Posib Gu3uku B pa3BUTUN TEXHUKH 4
Y arpoIrpOMBIIIIEHHOTO MPOU3BOJICTBA.
Hroro 149

5. YueOHO-MeTOAHYECKOE 00ecieueHrne CaMOCTOSATEIbHOI PpadoThI 00y4aloIMXCH
10 AUCHUIIHHE

VYyebHo-Meroanueckue pazpabotku umetorcs B Hayunoit 6ubnmoreke dI'BOY  BO
HOxuno-Ypanbckuii 'AY:

1. OcHOBBI BUOPAIIMOHHOW MEXAaHHMKHU [DIJIEKTPOHHBIM pecypc| : ydeld. mocobue s
CaMOCTOSITENIbHOM paboThl CTYIACHTOB OYHOM W 3a0uHOM (opm o0OydeHus HampaBlIeHUS
noarotoBku 23.03.03 Dkcruryaranusi TPaHCIOPTHO-TEXHOJIOTMYECKMX MAIIMH M KOMIUIEKCOB /
HOxuo-Ypanbckuit I'AY, Unctutyr Arpounxkenepuu ; coct.: E. M. bacapeiruna [u ap.] .—
Uensounck: HOxHO-Ypanbckuit 'AY, 2016 — 58 c. — JlocTyn u3 JIOKQJIBHOH CETH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonHoBast 1 KBaHTOBAs ONTHKA [DJIEKTPOHHBIN pecypc| : METOAUYECKUE YKa3aHUS U
3agaHus 1o Gusuke A 0akaaaBpoB M CTYJSHTOB MHXKEHEPHBIX crenuaibHocTelt / coct.: E. M.

bacapsiruna [u np.] ; IOxno-Ypansckuit 'AY, Wuctutyr arpounxenepun .— YensOMHCK:
IOxHo-Ypansckuit  T'AY, 2015 .— 41 c¢. — JlocTym W3 JIOKaJbHOW  ceTu
http://192.168.0.1:8080/localdocs/fisika/12.pdf.  —  Jloctryn w3  cetu  HHTepHer

http://188.43.29.221:8080/webdocs/fisika/12.pdf.
3. MonekynsipHast Qusnka [DIEKTpOHHBIN pecypc| : Meroa. yka3anus / coct.. E. M.

bacapeiruna [u ap.] ; FOxno-Ypansckuit 'AY, UHcTuTyT arpouHkeHepuu .— YensOMHCK:
Oxno-Ypanbckut  T'AY, 2017 .— 20 c¢.— Jloctym U3 JOKaJbHOM  CETH
http://192.168.0.1:8080/localdocs/fisika/13.pdf. =~ —  Jloctyn w3  cetu  UHTepHeT

http://188.43.29.221:8080/webdocs/fisika/13.pdf.

6. @DoH/ O1LIEHOYHBIX CpPpeaCTB 1Jisl IPOBEACHUS
l'[pOMG)KyTO‘IHOﬁ aTTeCTAallMH oﬁyqammnxcsl o JMCHMIIJIMHE

JUis yCTaHOBJIEHUS COOTBETCTBUSI YPOBHS MOJTOTOBKM OOydaromuxcs TpeOOBaHUSAM
®OI'OC BO paspabotan ¢GoHI OIEHOYHBIX CPEJCTB JJIS TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U
IPOBE/ICHUS MPOMEXYTOYHON aTTecTaluu OOy4aromuxcs Mo JucHuriinHe. MoHa OLEHOYHBIX
cpencts npeacrasieH B [Ipunoxennn Nel.

7. OcHOBHASI M JONOJTHUTEIbHAS y4eOHAasl IUTepaTypa, He00X0AUMAas /sl OCBOCHHS
AUCUHMILTUHBI

OcHoBHasl 1 IOTIOTHUTEJIbHAS yueOHas IuTeparypa uMmeercs B HayuHoit Oubnmorexke u
ANEKTPOHHOU MH(pOopMaImoHHo-00pazoBaTenpHOU cpeae PI'EOY BO HOxuo-Ypansckuii [AY.

OcHoBHAaA:

I'padoBckuit P.M. Kypc ¢usuku [DnekTpoHHBIH pecypc]: yueO. mocobue / P.U.
" I'paboBckuit - Mocksa: Jlans, 2012 - 608 c. - loctyn k mosiHOMY TekcTy ¢ caiita ObC

16



http://192.168.0.1:8080/localdocs/fisika/11.pdf

1.2.

1.3.

1.4.

1.7.

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

Jlanb: http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3178.

Nanos U. B. COopHUK 3a7a4 MO KypCY OCHOBBI (DM3UKH U OMOPHUIHKHU [ DIICKTPOHHBIN
pecypc]: / BanoB U. B. - Mocksa: Jlanb, 2012 - JlocTyn k nosHoMy TekcTy ¢ caiita DbC
Jlans: http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=3802.

JluBenniee H.M. Kypc ¢bwusuku [DnexrponHsiii pecypc]: yueonuk / H.M. JlueHnes -
Mocksa: Jlanp, 2012 - 672 c. - Joctyn k mnoinHoMmy Tekcty c caita OBC Jlas:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2780.

Mexanuka. MonekynsgpHast ¢(u3MKa W TepMOAUHAMUKA [DIEKTpOHHBIN pecypc]:
1a00paTOPHBII NPAaKTUKYM MO (pU3MKE AJI CTYACHTOB OYHOW M 3a04HOM (hopM 00yueHUs
no Hanpasienuto 140400 - "DnexrposHepreruka u snekrporexHuka" / YI'AA; cocr.: E.
M. Bacapeiruna [u ap.] - Yensounck: UI'AA, 2012 - 140 c. - JocTym U3 JOKaIbHOMU CETH:
http://192.168.0.1:8080/localdocs/fisika/7.pdf. - Jdocrym w3 ceru  MHrepHer:
http://188.43.29.221:8080/webdocs/fisika/7.pdf.

CasenbeB 1. B. Kypc obmeit ¢pusuku: yue6. mocobue: B 3 1. / M. B. CaBenneB - CIIO.:
Jlanb, 2007 - T. 1: Mexanuka. MonekynspHas ¢usmuka [DnekTpoHHslil pecype] - 432 c. -
Hoctyn K MIOJIHOMY TEKCTY c caiita OBC Jlans:
http://e.lanbook.com/books/element.php?pll_id=71760.

CagenbeB U. B. Kypc obmieit ¢pusnku: yuedHOE mocodue Uit CTyAeHTOB BY30B: [B 3 T.] /
. B. Casennes - CII16.: Jlanp, 2008 T. 2: DnekrpudectBo u MarHeTusM. Bomnbl. OnTuka
[DnexTponnbiit pecypc] - 496 c. - Jloctyn k momHomy Tekcty ¢ caita DObC Jlanb:
http://e.lanbook.com/books/element.php?pll_id=71761.

CagenweB U. B. COopHuk BonmpocoB U 3a7a4 mo oOuieil pusuke [DneKTpoHHbIN pecypc]:
yueb. mocodue / M. B. CaBenseB - Mocksa: Jlans", 2016 - 288 c. - JlocTyn k mogHOMY
tekcry ¢ caiita ObC Jlans: http://e.lanbook.com/books/element.php?pll_1d=71766.

JlomostHuTENBHAS

Bonbkenmreiin B. C. CoopHuk 3a1a4 o oduiemy kypey ¢usuku [Tekct] - C.-IletepOypr:
Kuwxnsiit mup, 2003 - 328c.

Bonwskenmreita B. C. Coopuuk 3amay o obmemy kypcy pusuku [Tekct]: Yueb.mocobue
ms BTy30B / [Tox pen.J1.B.CasenseBa - M.: Hayka, 1990 - 397c.

I'padosckuit P.U. Kypc pusuku [DnexkTpoHHsiit pecypc]: yueb. mocodue / P.U.
I'paboBckuii - Mocksa: Jlans, 2012 - 608 c. - [locTyn k nosHOMY TekcTy ¢ caiita ObC
Jlans: http://e.lanbook.com/books/element.php?pll cid=25&pll id=3178.

3ucMman I'. A. Kypc oOuieit puzuku [Dnekrponnsiit pecype]: B 3-x 1./ I'. A. 3ucman, O.
M. Togec - CII6.: Jlans, 2007- T. 1: Mexanuka, MosiekyisipHas (pu3nka, KojaedaHus u
BOJIHBI [ DJIEKTPOHHBIN pecypce] - 352 c. - Jloctyn k nonHOMY TekcTy ¢ caiita ObC Jlanb:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=508.

WBanos U. B. OcHoBbI pusuku u 6uopusuku [DnexTpoHHslit pecypce]: / UBanos U. B. -
Mocksa: Jlans, 2012 - JlocTyn k nomHOMY TeKCTy ¢ caita ObC Jlanb:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=3801.

Hponos U. E. 3agaun no obmieit pusuke [Inexrpounsiii pecype]: / U. E. Upoaos -
Mockga: Jlans", 2016 - 416 c. - Jloctyn k noaHomy TekceTy ¢ caiita ObC Jlans:
http://e.lanbook.com/books/element.php?pll_id=71750.

Kanammnuxos H. I1. TlpakTuky™m no pemieHuto 3a1ad 1no oomemy Kypey QU3nkH.
Kone6anus u Boansl. OnTrka [OnexTponnslii pecypc]: / Kanamuukos H.I1., KoxxeBHUKOB
H.M., Kotsipsio T.B., Ciiupun I'.I'. - Mocksa: Jlans", 2013 - JlocTyn kK TOTHOMY TEKCTY €
caiita ObC Jlans: http://e.lanbook.com/books/element.php?pll_id=38839.
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Kanamraukos H. I1. [lpaktukym 1o pemeHuro 3a1a4 mo oouiemy kypey ¢pusuku. OCHOBBI
KBaHTOBOU ¢u3uku. CTpoeHHe BelecTBa. ATOMHAs | siepHas Gpu3uka [ DIeKTPOHHBII
1.8. pecypc]: / Kanamnukos H.I1., KoxesaukoB H.M., Koteipiio T.B., Coimpun I'.T'. -
Mockga: Jlans", 2014 - JocTyn k moaHoMy Tekcty ¢ caiita DbC Jlansb:
http://e.lanbook.com/books/element.php?pll_id=49468.

Kanamnukos H.II. ®usuka. MHTepHET - TeCTMpOBaHUE 0Aa30BbIX 3HAHUMN [ DNEKTPOHHBIN
pecypce]: / H.IN1. Kanamaukos, H.M. KoxxeBHukoB - Mockga: Jlans, 2009 - 150 c. -

" JlocTyn k nosmHomy TekcTy ¢ caiita DbC Jlansb:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=172.

CagenweB U. B. Kypc o6mieii pusuku [Tekcr]: Yue6.mocobue ais Bry3os. T.2.

1.10 DnekTpuyecTBO U MarueTusm.Bonubel.Ontuka - 496¢. - M.: Hayka, 1982
COopnuk 3anad o ¢usuke [ dnexrponnsiii pecypc]: / P. 11. be3sepxuss, H. H.
111 I'opoxosckuii, P. 1. I'paboBckuii; [Tox pen. P. U. I'paboBckoro - Mocksa: Jlans, 2012 -

128 c. - Hoctyn k nonHoMy TekcTy ¢ caiita ObC Jlans:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3899.

Ilepuoauyeckune u3aHus:

«I[Ipubopsl M TexHUKa H3KclepUMeHTay», «JlocTmwkeHus Hayku M TexHuku B AIIK»,
«MexaHuzaiusi ©  DJEKTpU(UKANUS  CETBCKOTO  XO3AHCTBa», «CHOMPCKUII  BECTHHK
CEJIbCKOXO3SMCTBEHHOW HaykW», «CelbCKOXO34HCTBEHHBbIE MAallMHBI U TEXHOJIOTHHNY,
«Poccuiickas cenbcKkoX03s1iCTBEHHAs HayKa», «CBETOTEXHUKAY, « JHEPTOHAI30P).

8. Pecypchbl nH(pOPMALIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH «AHTEepHETY,
Heo0XouMbIe 1JIsl 0CBOCHHSI THCIUITHHbI

1. EnvHOE OKHO J0CTyma K yueOHO-MeTOu4YecKiM pazpaboTkaM https://roypray.pd
2. OBC «Jlanw» http://e.lanbook.com/
3. Yuusepcurerckas oudanoreka ONLINE http://biblioclub.ru

9. MeToauyecKkue yKazaHus AJs1 00y4aroluXcs M0 OCBOCHUI0 TUCHUTIINHBI
VYyebHO-MeTon4Yeckue pa3paboTku uMmerorcst B HayuyHoit  Oubnmoreke M 3JIEKTPOHHOU
uH(popmannoHHo-o0pa3oBarensHOM cpene PI'BOY BO 10xHO0-Ypansckuii ['AY:

1. OcHOBbI BHOpallMOHHON MeXaHMKH [DIEKTpOHHBIM pecypc] : yueO. mocoOue ams
CaMOCTOSITENIbHOM paboThl CTYIAEHTOB OYHOM U 3a04yHOM (opM oOydeHus HampaBiIeHUS
noarotoBku 23.03.03 DOkcrutyaranusi TpaHCHOPTHO-TEXHOJIOIMYECKMX MALIMH U KOMIUIEKCOB /
OxHo-Ypanbckuit 'AY, Unctutyr Arpounxkenepuu ; coct.. E. M. bacapeiruna [u gp.] .—
YensOunck: HOxHO-Ypansckuit I'AY, 2016 .— 58 c. — JlocTyn M3 JOKaJIbHOW CeTH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BosHOBas M KBaHTOBas ONTHKA [DJIEKTPOHHBIM pecypc| : METOAWYECKUE YKa3aHWs U
3amanus 1o u3nke 11l 0aKaaBpOB M CTYACHTOB MHXKEHEPHBIX crienuaibHocTel / coct.: E. M.

bacapeiruna [u ap.] ; FOxuno-Ypansckuit 'AY, UucTuTyT arpouHkeHepuu .— YensOMHCK:
Oxuno-Ypansckuit  I'AY, 2015 .— 41 c¢. — Joctynm U3 JIOKQIBHOM  CETH
http://192.168.0.1:8080/localdocs/fisika/12.pdf. = —  Hoctym w3  cetu  MHTepHer

http://188.43.29.221:8080/webdocs/fisika/12.pdf
3. MonekynspHast pusnka [DneKkTpoHHbIH pecypc] : Meroa. ykazanus / coct.. E. M.

bacapsiruna [u np.] ; FOxno-Ypansckuit 'AY, Unctutyr arpounkeHepuun .— YensOMHCK:
IOxHo-Ypansckuit  I'AY, 2017 .— 20 c.— Jloctynm U3 JIOKaIbHOM  CETH
http://192.168.0.1:8080/localdocs/fisika/13.pdf.  —  Jloctryn w3  cetu  HurepHer

http://188.43.29.221:8080/webdocs/fisika/13.pdf.
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10. UndopmManimoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble P 0CYIIeCTBICHHU
o0pa3oBaTeIbHOIO MpoLecca Mo JMCUUIIMHE, BKJIKYasi epedyeHb NPOrPaMMHOI0

o0ecneyeHUs U HH(])OpMaIII/IOHHLIX CIIPAaBOYHBIX CUCTEM

B Hayunoil 6ubnnoTeke ¢ TepMUHAIBHBIX CTAHIUHN MpEAOCTaBIsIeTcs JOCTYN K 0a3zam

NAaHHEBIX

- KoncynbrantlLimtoc (cripaBovHbIC TPABOBBIC CUCTEMBI);
- Texakcnepr (uaHGOpManoHHO-cripaBouHas cucrema ' OCToB);
- «CenbX03TeXHHKa» (ABTOMAaTH3UPOBAHHAS CIIPABOYHAS CUCTEMA).

11. MarepuajbHO-TeXHHYECKas 0a3a, HEOOX0AMMAas IJIsl OCYHIECTBJIEHHUS

06pa3OBaTeJ'IBHOFO nmpouecca mo TMCuIJInHe

Ilepeuyenn y4eOHBIX 1a0opaTopuii, ayANTOPHIi, KOMIILIOTEPHBIX KJIACCOB

1. Yuebnas naboparopust 2053, ocHaIeHHass 000pyA0BaHUEM [Tl BBITIOJIHEHUS PaboT 10
paznaeny «MexaHuKay.
2. Yuebnas naboparopust 2093, ocHaIeHHass 000pYA0BaHUEM [T BBITOJIHEHUS paboT 10

paznenaM «Onruka», «JIEKTPOMArHETU3M.
Aynuropus 3103, ocHauleHHasT MYJIbTUMEIUNHBIM KOMIUIEKCOM

3.

BUJICOTIPOEKTOD).

IlepeyeHb OCHOBHOIO y4e0HO0-1200paTOPHOTr0 000PY/A0BAHUS
. dusznyeckuil MasTHUK.
. MaremMaTtnyeckuii MasiTHUK.
. Mastauk O6epOexka.

. [IpubGop ATByna.

. [Ipy>xuHHBIEC MASITHUKHU.
. KpytunbHble MasgsTHUKH.
. MastHuk Makcgena.

. BonsHOM MaHOMETD.

03N LN kWi~

Hacoc.

. Benrmiarop.

. Becnt BI1I-4.

. Becer BJIKT-M.
. TepmomeTpsl.

. Ilcuxpomerpsl.

. CTeKIISIHHBIE OUIMHOPBI.

. broperku.

. Habop ten ob6texaemoii popmsl.

. Habop pa3noBecos.

. Mara3uHbI CONPOTUBIIEHUN.
. YcTaHOBKa JUIsl U3y4EHUS DJIEKTPOJIN3A.

. Peocrartsl.

. AMniepMeTpsl.

. BonmpT™meTpsI.

. Konzgencaropsl.
. ConpoTHUBIEHUS.
. AKKyMYJISITODBI.
. Conenonpsl.

. CepneuHuku.

. TaHTeHC-TaTbBAHOMETPBHI.

. 'anibBaHOMETPBI

(xommbrOTED,



31.
32.
33.
34.
35.
36.
37.

38

39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.

64

¢uznyeckux GpakTOpoB B arpONPOMBIIIIEHHOM POU3BOCTBE.

HaGop mryHToB.

DnexTpodopHas MalIuHa.
DIJIEKTPOMETPHI.

[TocTosiHHBIC MATHUTEI.
MarauTtHble CTPEIIKH.
DNEeKTpOMarHur.

. [lonmxaromuii Tpanchopmarop.
Moct Yurcrosa.

HcTouyHNKH TOCTOSIHHOTO TOKA.
Pesucropsr.

[IpoeknnoHHbIH hoHAPE.
BeprukanbHas mkasna co LeNbo.
Ha6op nudpakiimoHHBIX pEIIETOK.
Crekrporpad.

[IpreMHHK U3TydeHHUS.
OnTuyeckuil MUpoMeTp.
dorosnement CBII-4.

Habop cBeTohunbTpoB.

JIuH3eL.

DKpaH.

dotomeTp.

[ITaHreHUUpKYIU.
CexkyH1I0MEpBI.
YBY-annapar.

JIroctpa UnkeBCKOrO.
Biraromepst.
MUKpPOCKOIIBL.

Ha6op 106aBOYHBIX COMTPOTHBIICHUIA.

HcTouHMK MOHOXPOMAaTHYECKOTO CBETA.
Habop UCTOYHHUKOB ONTHYECKOT0 U3ITyYECHHUS.

VYcTaHOBKY yNbTpadHOIeTOBOrO 00IyUeHHS.
YcTaHOBKa 10 3JIEKTPOHHO-MOHHOM 00pabOTKe CEMSH.

KoMIIek sl 1m1aKaToB 10 OCHOBHBIM pasaciamM (1)I/ISI/IKI/I.

. Kommnext CTCHAOB IIO INIAaTCHTHBIM pa3pa60TI<aM, CBA3aHHBIM C HCIIOJIB30BAHUCM

12. UnHoBanuoHHbIe GopMbI 00pa30BaTEIbHBIX TEXHOJIOTHH

Bun 3anatusa
Jlexm
; 1 13 I3
®opmbl paboTHI
AHann3 KOHKPETHBIX CUTYaIlui + - +
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IIPH/IO/KEHHE Nel

®OH/JI OHEHOYHbIX CPEIACTB

JUIS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOBEJCHHS MPOMEKYTOYHON aTTecTalluu
oOyyvaroruxcs no aucuuiiuie b1.5.18 ®du3uka

Hamnpasnenue noaroroku 35.03.06 Arpoun:keHepus

[Tpodwiie TexHosiornueckoe 000py/i0BaHNe 1/l XPAHEHUS U epepadoTKu
CeJIbCKOXO0351iICTBEHHOM NMPOAYKINH

VpoBeHb BbICHIEro 00pa3oBaHus — 6akajgaBpuaT (MPHKJIATHOI)
Kpanudukanus — 6axanasp

®dopma 00ydeHus — oOUHas
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COAEPKAHHUE

Kommnerennuu ¢ ykazanuem dtana ux ¢popmupoBanus B npouecce ocBoeHust OITOIT
[TokazaTenu, KpUTEPUH U IIIKaJIAa OLICHUBaHUS C(POPMUPOBAHHOCTH KOMIETECHIINI
TumoBele KOHTpPOJIBHBIC 3aJaHus W (WIM) HWHBIE MaTepuajbl, HEOOXOIUMBIE ISt

OLICHKH 3HaHWM, yMEHUN, HABBIKOB U (WMJIM) OMbITA AEATEIbHOCTH, XapaKTePU3YIOLIIX

stan(sl) popMupoBaHU KoMIIeTeHIIMH B pouecce ocBoerust OITOIT

MGTOI[I/I‘IGCKI/IC MaTc€puraibl,

OTPENICTSAIONMNE TTPOIIECTYPHI

OLCHHUBAHUA 3HaHHﬁ,

YMEHUN, HABBIKOB W (WJIM) OMbITa JIEATEIBHOCTH, XapaKTEPU3YIOIIMX H3Tar(bl)
dbopMUpOBaHUS KOMITETEHIIHIA
OLeHOYHBIE CPEACTBA JIs MPOBEACHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

4.1.
4.1.1.
4.1.2.

4.1.3.
4.2.

4.2.1.

Y CTHBIN OTBET HA IPAKTUYECKOM 3aHSATHH

Otuer o mabopatopHoii pabote
AHanu3 KOHKPETHBIX CUTyalui

[Tpouenypsl 1 OLIEHOYHBIE CPEACTBA JIJISl IPOBEACHUS POMEKYTOUHOM

aTTecTaluu
DK3aMeH
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1. Komnerenuuu ¢ yka3anueM 3rana ux GOpMHpPOBaHNs B IIpolecce 0CBOCHUS

onolI1

Komnereniuu no nanxoit qucrumuimae GopMupyroTcs Ha 6a30BOM JTarie.

KounTponupyemsie KonTponupyemsle pe3ynbTaTbl 00y4eHHsl 10 AUCHUTIIIMHE
PE3YIIbTATHI 3HAHUSA YMCHHUSI HABBIKU
ocBoenus OIIOII
(KOMIIETEHIIMN )
OIIK-2 OO0yuarommiics OO6yuaromuiics OO6yuarommiics
CHOCOOHOCTH K TIOJDKEH 3HATH: | JOJDKCH YMETh: | JOJDKEH BJIAJICTh:
HCIOJIb30BaHUIO OCHOBHBIE UCIIOJIb30BATh HABbIKAMHU  OMHCAHUSA
OCHOBHBIX 3aKOHOB | ()M3MUYECKHE 3aKOHBI, | OCHOBHBIE OCHOBHBIX
€CTECTBEHHOHAYYHBIX | SIBJICHUSI U IPOLECCHI, | (pu3nueckre 3aKOHbI B | (PU3NYECKUX 3aKOHOB,
JTUCIUILTAH B Ha KOTOPBIX OCHOBAHBI | MPOQECCHOHATBHON SIBIICHU u
npodeccuoHaNbHOM | MPUHLIMIIBI  AEUCTBUSA | NEATEIBHOCTH - | mpo1ieccos, Ha
NEeATEIbHOCTH; 00BEKTOB (b1.5.18-Y.1) KOTOPBIX ~ OCHOBAHbI
npodeccnoHanbHOM MPUHILIMIIBL  IeHCTBUS
e TeTbHOCTH — 00BEKTOB
(b1.5.18-3.1) npodeccnoHanbHOM
JESTeIIbHOCTH -
(b1.5.18-H.1)

OIIK-4 OO0yyvarormmiicst OOyuarommiics OOyuarormmiics
CIIOCOOHOCTH peliaTh | JA0JDKEH 3HATh: JIOJIKEH YMETh: | IOJKEH BIIQ/ICTh:
WHXCHEPHBIC 33/1a9l | OCHOBHBIC 3aKOHBI | UCIIOJIb30BATh HaBBIKAMHU  PEIICHUS

C HCTIOJIb30BAaHUEM | MEXaHHKH, OCHOBHBIE 3aKOHBI | MH)KCHEPHBIX 3a/lady C
OCHOBHBIX 3aKOHOB | DJICKTPOTCXHUKH, MEXaHHKH, HCIIOJIb30BAHUEM
MEXaHHKH, TUIPaBIIHKH, AIIEKTPOTEXHUKH, OCHOBHBIX  3aKOHOB
ANMEKTPOTEXHUKH, TEPMOIMHAMUKH Y | TUAPABIIUKH, MEXaHHKH,
THJIPaBIIHKH, TEIIOMaccOOOMEeHa, TEPMOIUHAMUKHU U | DIEKTPOTEXHUKU,
TEPMOJMHAMHUKHA U | HEOOXOIUMBIC JUTSL | TEeTJIOMaccooOMeHa TH]IPABIUKH,
TEMJIOMaccoOOMeHa | perIeHHus TUTST pelieHus | TepMOJIUHAMUKU u
WHXXCHEPHBIX 3a7a4 - | HEDKEHEPHBIX 3aJad - | TeIioMaccooOMeHa -
(b1.5.18-3.2) (b1.5.18-Y.2) (b1.5.18-H.2)

2. HOKaSaTeJ'll/I, KPUTECPHUHA U HIKAJIA OHCHUBAHUA C(l)OpMHpOBaHHOCTI/I KOMIIeTeHLii

[Tokazarenn Kpurepnn u mkana onieHuBaHUS Pe3yIbTaTOB OOYUYEHUS 110 AUCIUTUTIHE
OLICHUBAHHUS _ _ _ _
(3VH) Henocrarounsrit JlocratouHslit Cpennuii ypoBeHb | Bpicokuii ypoBeHb
YPOBEHb YPOBEHb
b1.b.18-3.1 | Obyuatomuiicsa He OO6yuatrouuiics OOyuarommiics ¢ OO6yuaromiuiics ¢
3HaeT OCHOBHbIE cy1abo 3HaeT HE3HAYNTEIIEHBIMU Tpedyemon
¢buznyeckue OCHOBHBIE omrOKaMu CTETIEHbIO MOJTHOTHI
3aKOHBI, SIBIICHUS buznveckne OTIEbHBIMU ¥ TOYHOCTH 3HAET
U TIPOLIECCHI, HA | 3aKOHBI, IBJCHUA U | TNpoOenaMu 3HaeT OCHOBHBIE
KOTOPBIX MIPOIIECCHI, Ha OCHOBHBIC buznveckne
OCHOBAaHbI KOTOPBIX OCHOBaHbI ¢buznyeckue 3aKOHBI, SIBJICHUS U
TIPUHITATTBL TIPUHITUTIBI 3aKOHBI, SIBICHUS H MIPOIIECCHI, Ha
neicTBus NeicTBUSL 0OBEKTOB IpOIIECCHl, Ha KOTOPBIX OCHOBAaHbI
00BEKTOB npoecCHOHANBHOM | KOTOPBIX OCHOBAHBI TIPUHIIMIIBI
npodeccuoHaIbH JeSITeTbHOCTH — HPUHIUITBL NelcTBUS 00BEKTOB
O 1eATEIIbHOCTH JIeICTBHS 00BEKTOB | MpodeccroHaIbHOMN
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npodeCCHOHATBLHON JeSTeTbHOCTH
JESTENILHOCTH
b1.5.18-Y.1 | Ob0yuaromutics He OOyuarommiicst OO6yuaromuiics OOyuarommiics
yMeeT cmabo ymeer yMeeT yMeeT
UCIIOJIb30BATh UCIIOJIb30BaTh UCIIOJIb30BaTh UCIIOJIb30BaTh
OCHOBHEIE OCHOBHEBIE OCHOBHBIC OCHOBHBIC
¢busnyeckue ¢du3nveckne 3aK0HbI | PU3NUCCKUE 3aKOHBI | (PU3UUECKUE 3aKOHBI
3aKOHBI B B B B
npodeccuoHalbH | IpodeccroHanbHON | MpodecCHOHaIbHOM | MpodhecCHOHATBHOM
O IS TEIIBHOCTH JIESITEIIBHOCTH JESTEIILHOCTH C JESTEIIbHOCTH
HE3HAYUTEIIbHBIMU
3aTpyTHEHUSIMU
b1.b.18-H.1 | O0yuaromutics He OOyuarommiicst OOyuaromuiics ¢ OO0yuarommiics
BIIAJICET cmabo BiageeT HEOOIBIIIUMU CBOOOHO Bia/ieeT
HaBBIKAMU HaBBIKAMU 3aTpyIHECHUSMH HaBBIKAMU
MIPUMCHCHHUS MIPUMCHCHHUS BJIQJICCT HABBIKAMH PUMCHCHUS
OCHOBHBIX OCHOBHBIX IPUMCHCHHS OCHOBHBIX
¢buznveckux ¢busnyecknx OCHOBHBIX buznveckux
3aKOHOB B 3aKOHOB B bu3nvecKux 3aKOHOB B
npodecCHOHANIbH | TIPO(eCcCHOHATBHOM 3aKOHOB B pohecCHOHATLHOM
Oli JICATEIBHOCTH JeSITeTIbHOCTH npoeCCUOHATBLHON JeSITeIIbHOCTH
JCSTEIILHOCTH
b1.b.18-3.2 | OGyuarouiuiics He OO6yyarommuiics OObyuaromuiics ¢ OO0yyaromuiics ¢
3HAE€T OCHOBHBIC ci1abo 3Haer HE3HAYUTEIbHBIMH TpeOyemoit
3aKOHBI OCHOBHBIC 3aKOHBI omrOKaMu u CTETICHBIO TIOJTHOTHI
MEXaHHKH, MEXaHHKH, OT/ICITbHBIMU ¥ TOYHOCTH 3HAET
AIEKTPOTEXHUKHU, | AJIEKTPOTEXHUKH, npoOenaMu 3HaeT OCHOBHBIC 3aKOHBI
TUIPABIINKH, THJIPABIIAKH, OCHOBHBIC 3aKOHBI MEXaHHKH,
TEPMOJMHAMUKHU M | TEPMOJAUHAMUKH U MEXaHHKH, ANEKTPOTEXHUKH,
TEIJIOMAacCOOOMEH | TEIIOMAacCOOOMEHa, | 3JIEKTPOTEXHUKH, TUJIPaBIIMKH,
a, KOTOpbIe KOTOpBIE TUIPABIIHKH, TEPMOJIMHAMUKH U
HCTIONTBE3YIOTCS B HCTIONTB3YIOTCS B TEPMOJMHAMHKHN M | TETUIOMAacCOOOMEHa,
pelieHun pelieHnn TEIIOMAaccOOOMEeHa, KOTOpBIE
WHXCHEPHBIX WHXXCHEPHBIX 337124 KOTOpBIC UCTIOJIB3YIOTCS B
3a/1a4y UCIIONIB3YIOTCS B pelieHuu
peleHnn WH)XCHEPHBIX 33724
WHXCHEPHBIX 3a71a4
b1.b.18-Y.2 | OGyuarouuiics He OO6yuaromuiics OObyuaromuiics Obyuaromuiics
yM€eT peliaTh cmabo ymeer yMeeT peliaTh yMeeT peliaTh
WHXCHEPHBIC pemiaTtsb WHXCHEPHBIC WH)XCHEPHBIC
3a/1a4u ¢ WHKXCHEPHBIC 3a/1a4u ¢ 3a/1a4u ¢
HCIIOJIb30BaHUEM 3aJIaum ¢ HCIIOJIb30BaHUEM HCIIOJIb30BaHUEM
OCHOBHBIX UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB | OCHOBHBIX 3aKOHOB
3aKOHOB OCHOBHBIX 3aKOHOB MEXaHHKH, MEXaHHUKH,
MEXaHHUKH, MEXaHHKH, ANEKTPOTEXHUKH, ANEKTPOTEXHUKH,
JNEKTPOTEXHUKH, | DIICKTPOTCXHUKH, THJIPABIIMKH, THJIPaBITAKH,
THJIPABIIUKHY, THJIPABIIUKH, TEPMOJIMHAMHUKHN U | TEPMOJUHAMUKH U
TEPMOJMHAMUKHU M | TEPMOJAMHAMUKH U | TEMJIOMaccooOMeHa | TerioMaccooOMeHa
TEMJIOMAacCOOOMEH | TerIoMaccooOMeHa c
a HE3HAYUTEIbHBIMH
3aTpyJHEHUSIMU
b1.5.18-H.2 | O0yuaromuiics He OOGyuarommiics OO06yuaromuiics ¢ OO06yuaromuiicst
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BJIaIEET ci1a0o BIIageeT HEOOJIBIINMU CBOOOHO BIIaZIEET
HaBbIKaAMHU HaBBbIKAMHA peIJ_ICHI/IH 3any,[[HCHI/I$IMI/I HaBbIKaAMHU peLHeHI/IH
pelIeHus WH)KCHEPHBIX BJIaJICET HaBLIKAMH HWHKCHEPHBIX
WHXCHEPHBIX 3a7a4uu C pelieHus 3a7a4HM C
3a7a4M C HCIIOJIb30BaHUEM WHKCHEPHBIX HCIIOJb30BaHUEM
HCIIOIB30BAHUEM | OCHOBHBIX 3aKOHOB 3a7[a4uu C OCHOBHBIX 3aKOHOB
OCHOBHBIX MEXaHHKH, HCIIOJIb30BaHUEM MEXaHHUKH,
3aKOHOB ANEKTPOTEXHUKH, OCHOBHBIX 3aKOHOB AIEKTPOTEXHUKH,
MEXaHHUKH, THJIPABJIMKH, MEXaHHUKH, THJIPaBJIMKH,
BHCKTpOTeXHI/IKI/I, TepMOIII/IHaMI/IKI/I nu BHCKTPOTGXHI/IKI/I, TepMOI[I/IHaMI/IKI/I nu
THJIPABIIHKH, TEIIOMaccooOMeHa THJIPABJIMKH, TEIIOMaccoOOMeHa
TepMO[[I/IHaMI/IKI/I nu TepMOIII/IHaMI/IKI/I nu
TEIIOMAacCOOOMEH TEIIOMaccooOMeHa
a

3. TunoBble KOHTPOJIbLHBbIE 3aaHNs U (WIH) MHbIE MATEPHUAJIbI, HE00XOUMBbIE J1JIA
OLIEHKM 3HAHUI, YMEHH M HABBIKOB U (MJIH) ONbITA 1eATEJIbHOCTH, XapaAKTEPU3YIOIINX
jTanbl (OPMUPOBAHUS KOMIIeTeHUMI B mpouecce oceoeHusi OIIOIT

TunoBble KOHTPOJIbHBIE 3aJaHUS U MaTepHaabl, HEOOXOIWMBIE AJSl OILCHKU 3HAHUM,
YMEHUH W HaBBIKOB, XapaKTEPU3YIOUIMX 0a30BbIH 3Tanm (HOpPMUPOBAHHS KOMIIETCHUIMH B
npouecce ocBoeHus: OIIOIL, conepkarcs B yueOHO-METOIUYECKUX pa3pabOTKaxX, MPUBEACHHBIX
HUXKE.

1. OcHOBBI BHOpAIIMOHHON MeXaHWUKHU [DIEKTPOHHBIN pecypc] : yueb. mocobue s
CaMOCTOSITENIbHOW paboOThl CTYJCHTOB OYHOW M 3a04HOM (GopM OOydeHHs] HampaBJICHUS
noarotoBku 23.03.03 DkcrutyaTanusi TPaHCIOPTHO-TEXHOJIOTMYECKUX MAIINH U KOMIUIEKCOB /
OxHo-Ypanbckuit 'AY, Unctutyr Arpounxkenepuu ; coct.: E. M. Bacapeiruna [u ap.] .—
YensOunck: HOxHO-Ypansckuit I'AY, 2016 .— 58 c. — JlocTyn M3 JOKaJIbHOW CeTH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonHoBasi u KBaHTOBAasl ONTHKA [DJIEKTPOHHBIN pecypc]| : METOIUYECKHE YKa3aHUs U
3a1aHus 10 Qu3MKe 7151 0aKaIaBpOB U CTYJAECHTOB MHKEHEPHBIX crienuaibHocTel / coct.: E. M.

bacapeiruna [u ap.] ; FOxno-Ypansckuit 'AY, UHcTuTyT arpomHkeHepun .— YensOMHCK:
Oxno-Ypanbckut  TAY, 2015 .— 41 c¢. — Jloctyn u3 JIOKaJbHOM  CeTH
http://192.168.0.1:8080/localdocs/fisika/12.pdf. =~ —  Joctyn w3  cetu  UHTepHeT

http://188.43.29.221:8080/webdocs/fisika/12.pdf
3. MonekynspHas ¢pusnka [DnekTpoHHBIH pecypc] : meroa. ykazanus / coct.. E. M.
bacapeirnna [u np.] ; FOxno-Ypansckuit 'AY, UnctutyT arpounxenepun .— YensOMHCK:
Oxno-Ypanbckut  T'AY, 2017 .— 20 c¢.— Jloctym U3 JOKaJIbHOM  CETH
http://192.168.0.1:8080/localdocs/fisika/13.pdf. = —  Jloctyn w3  cetu  UHTepHeT
http://188.43.29.221:8080/webdocs/fisika/13.pdf.
JlaHHbBIE METOMYECKHE MaTepuabl UCIIONb3YIOTCS MPU aHAIM3€ KOHKPETHBIX CUTYyalui
(em. m.12 PILJY).

4. MeToauyeckne MaTepHaJIbl, ONPeesolue NpoueaIypbl OlleHHBAHUS 3HAHUIA,
YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH, XapaAKTEePU3YIOIIMX ITaT(bl)
¢dopmMupoBaHusi KOMIIETEHUIM I

B nanHoM pa3zzene MeToAMuYecKUe MaTepHalibl, ONPEAESIONIUe MPOLEAYphl OLEHUBAHUS
3HaHUM, yMEHH, HABBIKOB, XapaKTEPHU3YIOIIMX 0a30BbIil Tan (OPMUPOBAHUS KOMIIETEHIMH 110
muciuminie «®u3nkay, MpUBEACHbBI MPUMEHUTEIBHO K KaXJAOMYy M3 HCIOJb3YEMbIX BHJIOB
TEKYILEr0 KOHTPOJISI yCIIEBAEMOCTH U MPOMEXYTOYHON aTTeCTalluu 00Y4atoIXCsl.
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http://192.168.0.1:8080/localdocs/fisika/11.pdf

4.1. OueHo4HbIe CpeaCTBA IS NPOBeJeHNS TEKYIero KOHTPOJIsl yCIIeBaeMOCTH

4.1.1. YcTHBIN OTBET HA IPAKTUYECKOM 3aHITHU

VYCTHBIN OTBET HAa MPAKTHUECKOM 3aHSITUU UCIIOJIB3YETCs NIl OLICHKU KAa4eCTBAa OCBOCHUS
o0y4aromuMcsi OCHOBHOM MpodeccuoHalbHON 00pa30BaTeIbHONW MPOrpaMMBbl MO OTAEIbHBIM
BOIIPOCAM U TeMaM JUCHUIUIMHBL. TeMbl U MIaHbl 3aHATHHA (CM. MeToApa3paboTKu 1. 3) 3apaHee
coobmatorca oOydaromuMmcs. OTBET OIGHMBAETCS OLICHKOM  «OTJIMYHO», «XOPOLIOY,
«YJOBJIETBOPUTEIHLHO» UIIN HEYTOBICTBOPUTEIHLHOY.

Kpurtepun ouenku orBeta (Tabi.) MOBOIATCS A0 CBEACHUS OOYYaIOIIMXCS B Hauaie
3aHATHH. OneHKa 00BABIsETCS 00yJarOIEMyCsl HEITOCPEICTBEHHO TTOCIIE€ YCTHOTO OTBETA.

HIxana

Kpurtepuu oneHnBanus

Onenka 5
(oTIMYHO)

- 00yJaronuics MoJTHO YCBOMII yUeOHBIN MaTepua;

- HpOSIBJ'ISICT HaBBbIKHW aHaJIn3a, O606III€HI/I$I, KpHTquCKOFO OCMBICJICHUS
Y BOCTIpUATHS WH(DOPMAITUHU, HABBIKH OTIMCAHUS OCHOBHBIX (PU3UUYECKHUX
3aKOHOB, SIBJIEHUW U MPOLIECCOB;

- Marepuajg M3JI0KEH TI'PaMOTHO, B ONPEIACICHHOW JIOTHYECKOMN
MOCJIEI0BATEILHOCTH, TOYHO UCIOJIb3YETCsl TEPMUHOJIOTHS;

- TMOKa3aHO YMEHHE WJUIIOCTPUPOBATh TEOPETUYECKUE MOJIOKEHHS
KOHKPETHBIMHU IIPUMEPAMH, IPUMEHATh UX B HOBOM CUTYallUU;

- IPOJIEMOHCTPUPOBAHO YMEHHUE PEIIaTh 3a/1a4u;

- MOFYT 6I)ITI) ZIOHyHICHI:I OJHA—IB€ HCTOYHOCTH HpI/I OCBCIICHUU
BTOPOCTEIICHHBIX BOIPOCOB.

Ouenka 4
(xopor10)

OTBET YIOBJICTBOPSICT B OCHOBHOM TPEOOBAHUSAM Ha OIEHKY «5», HO TIPH
3TOM MMEET MECTO OJIMH U3 HEIOCTATKOB:

- B YCBOGHHM Y4eOHOTrO marepuaja JOMYIIeHbl HeOONbIIUe MPOOebl,
HE MCKa3UBIIUE COEP)KaHUE OTBETA;

- B pCIICHUHU 3a1a4 JONMYIICHBI HE3HAYUTCIIbHBIC HCTOUHOCTH.

Onenka 3
(YZIOBJIETBOPUTEITHHO)

- HENOJIHO WJIA HETOCIEN0BATEIbHO PACKPHITO CONEPKaHNE MaTepHala,
HO I[OKa3aHO o0Ilee MOHMMAaHUE BOIpPOCAa U IPOJEMOHCTPUPOBAHBI
YMEHHs, JOCTAaTOYHbIE JJIs AAJIBHEHIIETO YCBOCHUS MaTepuaa;

- UMENHCh 3aTPyAHEHMs] WM JOMYIIEHbl OIIMOKM B ONpEAeICHUU
MOHATUH, HCMONb30BaHUM TEPMHHOJIOTUH, ONUCAHUM (PU3NYECKUX
3aKOHOB, SIBJICHUH U IIPOLIECCOB, PELICHUHU 3a/1a4, UCIIPABICHHBIE MTOCIIE
HECKOJIbKMX HaBOZSILUX BOIIPOCOB;

- HEINOJHOE 3HaHHE TEOPETUYECKOrO0 MaTepHala; OoOydarouuiics He
MOJKET IPUMEHUTH TEOPHIO B HOBOM CUTYalUH.

Onenka 2
(HEeY1OBIIETBOPUTENHHO)

- HE PacKpBITO OCHOBHOE COJIepKaHNe yueOHOro Marepuana;

- OOHapy)XeHO HE3HaHHWE WIM HEMOHMMaHHWe OoJblled Wwin Hauboee
BaXHOW YacTH yueOHOro Marepuaa;

- JIOMYIIEHBI OMMOKU B ONpPENEIeHUU MOHATHH, MPH HMCIOIb30BAHUU
TECPMUHOJIOTHH, B OIKWCAaHHUU q)HSquCKHX 3aKOHOB, SBIICHUA W
MPOIIECCOB, pEUIEHWH 3ajad, KOTOpble He HCIpaBlIeHbl IOCIe
HCCKOJIBKUX HABOAAIINX BOITPOCOB.

4.1.2. Ot4er 110 J1abOpaTOpHOM padboTe

Otuer 1O HaGOpaTOpHOﬁ pa60Te HUCIIOJIB3YCTCA JJId OILICHKU KadeCTBa OCBOCHUSA

oOydaromuMcsi OCHOBHOM MpodecCHOoHaIbHOW 00pa3oBaTEeIbHON MpOrpamMMbl MO OTIEJIbHBIM
TeMaM aucuuiuinHbl. Conepxkanue U GopMa oTdera 1Mo JIabopaTopHbIM paboTaM MPHUBOAMUTCS B
METOJMYECKUX yKazaHusax K yaboparopHeiM pabotam (m. 3 DOC). ConmepkaHue oT4eTa U
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KPUTEPHH OLICHKHU oTyeTa (Tabil.) JOBOAATCS /0 CBEACHHs OOYdYalONIMXCS B Hayaje 3aHATHH.
OTyer ONEHMBAETCS IO YCMOTPEHHIO IIPENOAABATENSl OLEHKOW «OTIMYHO», «XOPOLIOY,
«YZOBIIETBOPUTEIBHO», «HEYAOBIETBOPUTEILHO» WIM OLEHKOM «3aYT€HO», «HE 3aYTCHO».
OueHka «3auTeHO» CcTaBUTCS oOOydaromuMmcs, YypoBeHb 3YH KOTOpBIX COOTBETCTBYET
KpUTEPUSAM, YCTAaHOBJIEHHBIM Il  IOJIOKHUTEIBHBIX OLEHOK («OTJIMYHO», «XOPOILIOY,
«YAOBIETBOPUTENBbHOY). OneHKa 00bsBIsieTcs 00yJaroleMycs HEMOCPEICTBEHHO OCIIe CIauH

oTyera.
Hlkana Kpurepun oueHuBanus
- U3JI0KEHHUE MaTepHaja JOTHYHO, TPAMOTHO;
- cB00OOTHOE BJIaJICHHE TEPMUHOJIOTHEH;
Ouetika 5 - yMEHHE BBICKa3blBaTh U OOOCHOBATh CBOM CYXKICHHUS NPH OTBETE Ha
(oTmuHO) KOHTPOJIbHBIE BOIIPOCHI;
- YMEHHUE ONHCHIBATh (PU3NUECKHUE 3aKOHBI, SIBJICHUS U MTPOLECCHI;
- YMEHUE MPOBOANTH M OIICHUBATH PE3YJIbTaThl H3MEPCHHUIA;
- CIIOCOOHOCTD peniaTh 3aJauH.
- U3JIOXKCHHE MaTepHala JOTHYHO, TPAMOTHO;
- cBOOOTHOE BJIAJICHHE TEPMUHOJIOTHEH;
Onenka 4 - OCO3HAHHOE IMPUMEHEHHE TEOPETUYECKUX 3HAHUU [UISI OMUCAHUS
(xopor10) (UBUYECKUX 3aKOHOB, SIBIGHUM U TPOIECCOB, PEIICHHUS KOHKPETHBIX
3aja4, TPOBEICHHUS ¥ OICHUBAHUS PE3yIbTaTOB H3MEPEHHH, HO
coJiepkanue 1 (popMa OTBETa UMEIOT OT/IEIbHBIC HETOYHOCTH.
- U3JIOXKCHHE MaTepHajia HEMoJJIHO, HEMOCIIeI0BATEbHO,
- HETOYHOCTH B OIPCICICHHM IOHATHH, B NPUMCHCHHHM 3HAHUH IS
Ouerka 3 onucaHus (U3NYECKHX 3aKOHOB, SIBJICHUW M IPOIECCOB, petiieHs
KOHKPETHBIX 3a]1a4, TIPOBEICHHSI U OLIEHUBAHUS PE3YJIbTATOB U3MEPEHU,
(YAOBIETBOPUTEIBHO) .
- 3aTPYJIHEHUS] B 000CHOBaHUH CBOMX CYXKJICHHIA,
- 0o0HapyXuBaeTcs HEJOCTaTOYHO TJIyOOKO€ IOHUMaHHE H3yYEeHHOIO
MaTepuana.
- OTCYTCTBUE HEOOXOJMMBIX TEOPETHUECKUX 3HAHMIA; JOMYIIEHBI OITHOKH
B ONpEACNICHUU TMOHATUN M ONMUCAHUM (PU3MUYECKUX 3aKOHOB, SIBJICHHH U
Omenka 2 MPOIIECCOB, MCKAXEH WX CMBICT, HE pEIIeHbl 3aJaud, HE IPaBUIBHO

(Hey1OBIIETBOPUTEIHHO)

OLIEHUBAIOTCS Pe3ybTaThl U3MEPEHUH;
- HE3HaHWE OCHOBHOTO Marepuajia y4eOHOW MpPOTpaMMBI, TOITYCKArOTCS
rpyOble OMOKH B U3JI0KEHUH.

MIxana

Kpurtepun onenuBanus

OreHKa «3a4TeHO»

- U3JI0KEHHUE MaTepHala JOTMYHO, TPaMOTHO;
- cBO0OIHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHUE BbICKa3bIBaTh U 00OCHOBATh CBOU CY)KJIEHUS NPU OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHE ONUCHIBATh PU3NYECKUE 3aKOHBI, SIBICHUS U TMPOIECCHI;

- YMEHHE NIPOBOJUTH U OLICHUBATh PE3YJIbTAaThl U3MEPEHUN;

- CIOCOOHOCThH pemIaTh MH)XEHEpHbIE 3a7aud (JIOMYCKaeTcsl Hajaudue
MaJIO3HAYUTENbHBIX OIMIMOOK MM HEJAOCTATOYHO IOJHOE PACKPBITHE
CoJlep’)KaHHWE BOINpOCAa WM  HOTPEIIHOCTh  HENPUHIUIHAIBLHOTO
XapakTepa B OTBETE Ha BOIPOCHI).

OI_ICHKE[ «HEC 3a4YTCHO»

- OTCYTCTBHE HEOOXOIUMBIX TEOPETHUECKUX 3HAHUM; JOMYyILEHBI
OIIMOKK B OMpENEICHUN MOHATUN M OMHCAaHMM (PU3MUYECKHX 3aKOHOB,
ABJICHUM U IPOLIECCOB, UCKAXXEH UX CMBICI, HE PEIICHBI 3a7a4d, HE
IIPaBUJILHO OLIEHUBAIOTCS PE3YNbTAThl N3MEPEHMUIL;

- HE3HaHHWE OCHOBHOT'O MaTepHualia yueOHOM NporpaMMel, JOMYCKAIOTCS
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\ rpyObIe OITMOKY B U3JIOKEHUH.

4.1.3. Ananu3 KOHKPETHBIX CUTYaluil

AHanu3 KOHKPETHBIX CHUTYallMi IpennojiaraeT ayAuTOpHY0 paboTy wimu  paboTy B
Tpynmax Juis aHald3a W PeHIeHUS KOHKPETHBIX  MPOOJEMHBIX CHUTYallMid, C KOTOPBIMHU
00y4JaromMMCsl MPUIETCS CTOJNKHYThCS B Oyaymiel mpodecCHOHaIbHOI NeSTeIbHOCTH, T. €.
pasIMYHBIX CIOCOOOB  JCWCTBUS B  JaHHOM  CUTyalMM, B3ATBIX B OCHOBHOM U3
npodeccHOHAIbHOM MpakTHUKU. B mpomecce aHanmu3a W pelIeHUs] KOHKPETHBIX CHUTyalui
oOyuyaromuecs: JeHCTBYIOT 110 aHAJIOTUU C PEAJbHOM NMPAKTUKOH, OIUPAIOTCS HAa CBOW OIIBIT,
WCIOJB3YIOT TOJYy4YEHHBIE TEOPETUYECKUE 3HAHUSA U Yy4arcs IPUMEHATh UX HA IIPAKTHKE.
JlaHHBI BUJ OESATETBHOCTH MO3BOJSET HE TOJBKO O0yYaTh aHAIM3y M aIrOPUTMaM DPELICHUs
pEaIbHBIX NPAKTUYECKUX CUTYallMid, HO U HAYYUTh YMEHHE B3aUMOJEHCTBOBATh APYT C APYTOM.
IIpumepsl cuTyanuii H 3aJadd Ha OCHOBE METOJAa aHaliu3a KOHKPETHBIX CHUTyalui
IpeiaraloTcs B METOAMYEeCKUX ykazaHusax (cMm. m. 3 ®OC). [lns paspelieHuss KOHKPETHBIX
cuTyauuii oOyuvaroliumecss MOTYT BbIOpaTh CTaHJIAPTHOE pELICHHE, MCIOJb3ys IMOJ00HBIE U
KOHKpETHbIE 00pa3libl, BEIOPAaTh ONTUMAJIbHOE pEIICHUE, CpPAaBHUBAs C JPYTUMHU MOJO0OHBIMHU
CUTyallUssIMU M  BUAOU3MEHAS MX, a TaKK€ IOMCK HOBOIO PELICHMsI €CIIM CHUTyalusi He
BCTPEYANIACh B IPAKTUYECKON ACSTEIbHOCTH.

xana u KpUTCPpUHU OLICHHBAHUA OTBCTA 06yqa10meroc;1 npcaACTaBJICHLI B Ta6J'II/IHe.

Hlkana Kpurepun oneHuBanusi

BBISIBJICHUE TIPU3HAKA NPOOJIEMBI; YeTKass U KpaTkas (OpMyIHpPOBKa
npoOyeMbl; BBIPAaOOTKA PA3IMYHBIX CIOCOOOB JIEUCTBHS B JaHHOU
CUTyalluu;  pa3padoTKa KpPUTEPHUEB pEIICHUS MPOOIeMbl; BBIOOP
JYYIIEro pemeHus, ONupasch Kak Ha aHAJIU3 TMOJIOKUTEIbHBIX, TaK U
OTPUIATENBHBIX TMOCIEACTBHI; aHaIN3 HEOOXOIMMBIX PECypCOB IS
pa3penieHus: CUTyaruH.

O1eHKa «3a4TEH0»

OTCYTCTBHE HEOOXOAMMBIX TEOPETHUECKUX 3HAHWUW; JIOMYyLICHbI
OIIMOKM TPU BBISBICHUM IMPHU3HAKa MpoOJeMbl U ee (HOPMYJIHUPOBKHY;
HEJIOCTAaTOYHO TIOJHOE PACKPBITHE CIOCOOOB JCHCTBUS B JIaHHOM
OrneHka «He 3a4TEHO»

CUTYalluu; HE pa3paboTaHbl KPUTEPUU pELICHUs MpPOOIEeMBI;
JIOIYCKAIOTCS NMPUHLIUIHAIBHBIE OIIUOKH MPU aHaU3€ HEO0O0XOAUMBIX

PECYPCOB Ul pa3pellieHUs] CUTYyalUu.

4.2. [Ipoueaypsl 1 OLEHOYHBbIE CPEACTBA /ISl MPOBEJIEHUS POMEKYTOUHOM
arrecTauuu

4.2.1. Dk3aMeH

DKk3aMeH sBisieTcs: (OpMOM OIICHKHM KayecTBa OCBOCHHS OOydYalOIIMMCS OCHOBHOM

HpO(I)CCCHOHaHBHOﬁ 06pa30BaTeHLHOfI mporpamMmsl 1o pasaciiaM JUCHUIIINHBI. Ilo pe3yiibTaTaM
OK3aMCHa o6yt1a10n1eMyc>1 BBICTABJIACTCA OLICHKA KOTIMYHO», «XOPOII0», «YJOBJICTBOPUTCIILHO»
HJIN <HCYOOBJICTBOPUTCIIBHOY.
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DK3aMeH MO0 JUCHUIUIMHE MPOBOJAMUTCS B COOTBETCTBUM C PACIHUCAHMEM IMPOMEKYTOUHON
aTTeCTallid, B KOTOPOM YKa3bIBACTCS BpPEMsi €ro IPOBEACHHSA, HOMEp ayAuTOPHH, MECTO
MPOBEJICHUS KOHCYJbTAIMK. Y TBEPKICHHOE paclUCaHUe pa3MeInaeTcss Ha WH()OPMAIMOHHBIX
CTEHJIaX, a TAK)Ke Ha O(UIIUATILHOM caiiTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHUH JJI TPOMEKYTOYHOM aTTECTAIIMK O0YYarOIIMXCS YCTaHABIMBACTCS
paboueld MpPOrpaMMON JUCHUILIMHBI W JTOBOAUTCS 1O CBEICHHS OOYYaloImUXCS B Havaje
ceMectpa.

DK3aMeHbl TMPUHUMAIOTCS, Kak MpaBwio, Jjekropamu. C pa3pelieHHs] 3aBeIyrOUIero
kadenpoli Ha SK3aMEHE MOXET MPUCYTCTBOBAThH IMPETNOaBaTellb KaQeaAphl, MPUBICUCHHBIA IS
MOMOIIM B TIpHEME 3K3aMeHa. B ciydae OTCYTCTBHS BEAYIIEro IPEnojaaBaTelis ASK3aMeH
MPUHUMACTCS TIPETIoIaBaTeNieM, Ha3HAUEHHBIM PACTIOPSHKCHUEM 3aBEIYIOIIECTO Kadeapoi.

[IpucyrcTBue Ha dK3aMEHE IpemnojaaBarenield ¢ Apyrux kadeap 6€3 COOTBETCTBYIOIIETO
pacmlopsDKeHHsT PEeKTopa, MpOopekTopa Mo YydeOHOU paboTe wuinm JexkaHa QaxkyiabTeTa He
JIOTTyCKaeTCsl.

OOyuaronmecss Ipu SBKE Ha SK3aMeH O0s3aHbl MMETh NPHU cede 3aYeTHYIO KHIKKY,
KOTOPYIO OHU MPEIbIBISIIOT 9K3aMEHATOPY.

Jlnst mpoBeeHHsT HK3aMeHa BEIYIIMi MPEenojaBaTelib HaKaHyHE MOJIy4aeT B JIeKaHaTe
3a4ETHO-IK3aMEHAIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpallaeTcs B JEKaHAT IMOCIE OKOHYaHUS
MEpPOTIPUATHS B JICHb MPOBEJCHUS SK3aMEHa UJIN YTPOM CIIEAYIOIIETO JHS.

DK3aMeHBI MPOBOATCSA IO OWIeTaM B YCTHOM MJIM NMHCHbMEHHOM BHJIE, JUOO B BHUJC
TECTUPOBAHUSA. JK3aMCHAIMOHHBIC OWJIETBI COCTABIISIOTCS 110 YCTAHOBICHHOW (opme B
COOTBETCTBUHU C YTBEPKICHHBIMU Kadeapol dK3aMeHallMOHHBIMUA BOIPOCAMH U YTBEPHKIaIOTCS
3aBeayromuM kadenpoii exerogHo. B Ouere comepxutes 2 TEOPETUIESCKUX BOIPOCa | 3a/1a4a.

DK3aMeHaTopy NPENOCTaBIsETCS MPaBO 3a/JaBaTh BOIMPOCH CBEepX Ouiera, a TaKxke
MOMUMO T€OPETHYECKUX BOIPOCOB JaBaTh IS PEIICHUS 3a7a4d U MPUMEPHI, HE BBIXOJSIINE 32
paMKu IPOHASHHOTrO MaTepuaa o u3y4yaeMoi JUCIUILINHE.

3HaHUs, YMEHHS UM HaBBIKM OOYYAIOIIUXCS OIPEACISIOTCS OLECHKAMHU «OTIUYHO,
«XOPOLIO», «YIOBIETBOPUTEIBHO», «HEYIOBJIETBOPUTEIBHO», KOTOPHIE BBICTABISAIOTCS B
3a4€THO-IK3aMEHAIMOHHYIO BEJJOMOCTD U B 3a4E€THYIO KHHKKY OOY4YarOIIeTOCs B IEHb HK3aMEHa.

[Tpu mpoBeneHUN YCTHOTO dK3aMEHa B ayJUTOPHH HE JOJKHO HAXOIUTHCS Ooliee BOCBMHU
00ydJaronumxcsi Ha OJTHOTO MPETo/IaBaTelIsl.

[Tpu mpoBeeHUN YCTHOTO K3aMeHa 00yJarouuiicst BRIOUpaeT SK3aMeHAIIMOHHBINA OUJIET B
CIIy4alfHOM TIOpSI/IKE, 3aT€M Ha3bIBaeT (DaMIUIMIO, UMsI, OTYECTBO M HOMEP SK3aMEHAI[MOHHOTO
ounera.

Bo Bpems sk3ameHa oOydaromniuecs MOTYT TOJIB30BaThCS C pa3pelieHus dK3aMeHaTopa
MPOrpaMMOIl TUCIUIUIMHEI, CIIPABOYHONW W HOPMATHBHOM JIUTEPATypOU, APYTUMHU TOCOOUSIMH U
TEXHUYECKUMHU CPECTBAMHU.

Bpewms moAaroToBku oTBeTa Mpu ciade SK3aMeHa B YCTHOM (popMe TOMKHO COCTaBISTh HE
MeHee 40 MUHYT (110 YKeJIaHHWI0 00Y4YarolIerocs OTBET MOXKET ObITh TIOCPOYHBIM). Bpems oTBeTa
— He 6onee 15 MUHYT.

OO0yuarommiics, ICIBITHIBAIOIINKI 3aTPyTHEHHUS MPU IMOJTOTOBKE K OTBETY 0 BRIOPAaHHOMY
UM OHIIETy, UMEET MPaBO Ha BHIOOP BTOPOro OMiIeTa C COOTBETCTBYIOIIUM MPOJICHHEM BPEMEHH
Ha TOATOTOBKY. [IpM OKOHYATENIbHOM OIIEHMBAHMM OTBETA OIICHKA CHWIKAETCS Ha OJMH OaJll.
Brigaua Tperbero O6uiera He pa3perniaeTcs.

Ecnu oOyuaromuiicst sIBUJICS Ha JK3aMEH, W, B3SB OWJIET, OTKa3aJCsd OT MPOXOXKICHUS
aTTeCTallMd B CBSI3M C HEMOJATOTOBIEHHOCTBHIO, TO B BEJOMOCTH €MY BBICTABIISECTCS OLIEHKA
«HEYJIOBJICTBOPUTEITHLHO.

Hapymenune JUCUHUTLITNHBI, CIIUCBhIBAHUE, HCIIOJIb30BaHUE o0ydarmuMucs
HEpa3pelIeHHBIX TEYAaTHBIX W  PYKOMHUCHBIX  MAaTepuajoB, MOOWIBHBIX  Tele(OHOB,
KOMMYHHKAQTOPOB, IUTAHIIETHBIX KOMITBIOTEPOB, HOYTOYKOB U JIpYTHX BHJOB JUYHOMI
KOMMYHUKAITMOHHOW M KOMITBIOTEPHOM TEXHHKH BO BpPEMs AaTTECTAIIMOHHBIX HWCIBITAaHUI
3ampenieHo. B ciydae HapylneHHst 3TOro TpeOOBaHMs TMpEnojaBaTeNb o00s3aH  yJAIUTh
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oOydaromierocss HW3  ayIUTOpUM HW  TPOCTaBUThH €My B BEIOMOCTH  OIEHKY
«HEYJIOBJICTBOPUTEIHLHO.

BricraBiieHne OIEHOK, MOJYYEHHBIX IPU TOJBEICHUM PE3YJIbTATOB IMPOMEKYTOUHOU
aTTeCTalliy, B 3a4€THO-9K3aMCHAIIMOHHYIO BEIOMOCTh M 3a4YE€THYIO KHUXXKY IPOBOJUTCS B
MPHUCYTCTBUH caMmoro odydaromerocs. [IpenogaBarenn HeCyT MEPCOHATBLHYIO OTBETCTBEHHOCTH
32 CBOEBPEMEHHOCTb U TOYHOCTh BHECCHHS 3aIMCEH O Pe3yJIbTaTax MPOMEKYTOUHON aTTeCTaIlluu
B 3a4€THO-IK3aMEHAIMOHHYIO BEJJOMOCTb U B 3aUE€THBIC KHIKKH.

HesBka Ha 3K3aMeH OTMEUaeTcs B 3a4E€THO-3K3aMEHAI[MOHHON BEJOMOCTH CIOBAMU «HE
SIBUIICS».

st oOyyaromuxcs, KOTOpble HE CMOTJIM CIaTh 9K3aMEH B YCTAaHOBJICHHBIC CPOKH,
YHUBEpCUTET yCTaHABJIMBACT IMEPUOJ JIMKBUJALMU 33J0JDKEHHOCTH. B »3TOoT mepuon
MIpErnoiaBaTeliv, MPUHUMABIIINE 3K3aMEH, JIODKHBI YCTAHOBUTHh HE MEHee 2-X JHEH, KOorja OHU
OyIyT MpUHUMATH 3aJI0JKCHHOCTH. MH(bOpMaIvs 0 TUKBUIAIUHN 33/I0JDKEHHOCTH OTMEYASTCs B
JK3aMEHAIMOHHOM JIHCTE.

OOyJarommMces, MOKAa3aBIIMM OTIMYHBIC M XOPOIINE 3HAHUS B TEUCHUE CEMECTPa B X0/
MOCTOSTHHOTO TEKYILET0 KOHTPOJISI YCIIeBAEMOCTH, MOXKET ObITh MPOCTaBIIEHA SK3aMEHAIIMOHHAS
OIICHKA JIOCPOYHO, T.e. 0e3 caaun skx3ameHa. OneHKa BBICTABIISICTCS B 9K3aMEHAIIMOHHBIN JIUCT
WM B 324€THO-7K3aMEHAIIMOHHYIO BEIOMOCTb.

NHBanmuapl W JMIIa C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS, MOTYT CAaBaTh
9K3aMEHbl B MEKCECCHOHHBIH IMEPHOJ] B CPOKHU, YCTAHOBJICHHbIE MHAWBUIYAIbHBIM Y4EOHBIM
miaHoM. MHBanmuael W JMIla € OrPaHUYEHHBIMH BO3MOMKHOCTSIMHU 3JI0POBbSl, HMEIOIINE
HapYIICHUs OTMIOPHO-ABUTaTEIbHOIO ammnapara, JOIMYCKaloTCsa Ha aTTeCTAIllHOHHbIE UCIIBITAHUS B
COMPOBOXKIACHUU aCCUCTEHTOB-COMPOBOXKIAIOIIHX.

[Ipouenypa mpoBeneHus: MPOMEKYTOYHON aTTECTAIUU ISl OCOOBIX CIy4YaeB U3JI0KEHA B
«[lomoxxeHUH O TEKYIIeM KOHTPOJIE YCIEBAEMOCTH M TPOMEKYTOYHOM aTTeCTalluu
oOyuaromuxcs mo OINOII 6akanaBpuata, cnenuanutera u Maructpatypsi» @I'BOY BO IOxHo-
Ypansckuit TAY (IOYpI'AV-I11-02-66/02-16 ot 26.10.2016 ).

[IIkana 1 KpUTEPUH OLEHUBAHUS OTBETA O0YUYAIONIETrocs MPeCTaBlIeHbI B Ta0IHIIe

IlIxkana Kputepun oneHuBanus
BCECTOPOHHEE, CHCTEMaTHYecKoe M TIIIyOOKOe 3HaHHWE MPOTrpaMMHOTO
Onenka 5 Marepuana, YCBOCHHE OCHOBHOM M JIONOJHHUTEIBHOM JIMTEPATYPHI,
(OTIMYHO) PEKOMEHIOBAaHHOM IIPOrpaMMOW JUCLUIIIMHBI, IPABUIBHOE pELICHUE
3aJ1a4H.
IIOJIHOE€ 3HAHWE IPOrPaMMHOIO MaTepualla, YCBOCHHE OCHOBHOH
Onenka 4 JINTEPATYPHI, PEKOMEHI0BaHHOM B porpamMmme, HaIn4ue
(xopo110) MaJIO3HAUYUTENIBHBIX OIIMOOK B PELICHWH 3a/auyd, WM HEJOCTaTOYHO
IIOJIHOE PACKPBITUE COAEPIKAHUE BOIIPOCA.
Ouenka 3 3HaHUE OCHOBHOTI'O NMPOIPaMMHOI0 MaTepHaja B MUHUMAJIbHOM 0ObeMe,
MIOTPEIHOCTH HEMPUHIMIINAIBHOIO XapaKTeEPA B OTBETE HA 3K3AMEHE U B
(Y1OBIIETBOPUTENHHO)
pEeLICHUN 3a1a4H.
Onenka 2 npoGesnbl B 3HAHMUAX  OCHOBHOIO  NIPOrpaMMHOro  MaTepuana,
(Hey1OBJIETBOPUTEIIHHO) | MPUHIMITHAIbHBIE OUTMOKK IPU OTBETE HA BOIIPOCH! M B PELLICHUHU 33JIauH.

Bonpocsl k 3k3ameny

2 cemecTp

1. Ponb pu3uky B pa3BUTHH TEXHUKHU M arpOMPOMBIIIIEHHOTO IPOU3BOICTBA.
2. Kunematnka marepuanbHOW TOYKH. KoOpauHaTHBIM METOJA ONMUCAHUS JBHKCHUMU.
Kunematnueckoe ypaBHEHHME [BIKEHHUS U ONpelAeisieMble MO0 HEeMY KHHEMaTH4eCKue

XapaKTEPUCTUKH.
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3. BekrtopHblii crmoco® omucaHus JBHKEHHH. BeKTopsl mepeMerieHus, CKOpPOCTH,
YCKOpEHUS. YTJIOBBIC XapAKTEPUCTUKU JBUKCHHS IO OKPYKHOCTH.

4. DnemeHTBl peNSITUBUCTCKOM MexaHuku. Ilocrynarel cnenuanbHON — Teopuu
oTtHocutenbHOCTH. [IpeobpazoBanust Jlopenua. Cioxenne ckopocreil. OTHOCUTENBHOCTD AJTUHbI
OTPE3KOB U JUINTEIbHOCTH BPEMEHHBIX UHTEPBAJIOB.

5. JluHaMuKa MaTepuaIbHOW TOYKHM M IOCTYNATEJBHOIO ABMXKEHHA TBEPIOrO Teja.
[Ipunuun oTHOCUTENBHOCTH. 3akoHbl HhtoTOHA. BUabl cut.

6. JluHamMuKa BpamaTteJbHOro0 ABMXKEHUSA. MOMEHT cuiibl. MOMEHT MHEpLHMH. 3aKOHBI
COXpaHEHMsI UMITYJIbCA 1 MOMEHTA UMITYJIbCa.

7. HVHepuuanbHblE W HEWHEpLUaAlbHbIE cHUCTEMBl OTC4€Ta. CHIBI HHEpUUU IIPU
pa3IMYHbIX BUJAX JBUKECHHUS.

8. Pabora, MmomHocTh M dHeprus. MexaHudeckas paboTa M MOIIHOCTb IpH
[OCTYNAaTEeJbHOM M BpallaTeIbHOM JABM)KEHMAX. KuHernyeckas sHeprus M Teopema o
KHMHETUYECKOW YHEPTUHU.

9. KoHcepBaTuBHBIE CUIIBI M IOTEHLMANIbHAS 3HEprud. [IpuMepsl NOTEHIIMATBHBIX MOJIEH.
3aKOH COXpaHEHMsI DJHEPTUU B MEXAHUKE.

10. Mexannueckue kosiebanusa. Kunemaruka rapMoHudeckux Kojebanuii. CroxkeHue
KoJIeOaHUH. AKYCTUYECKUE PE30HATOPBI.

11. Innramuka rapMoHHYecKHuX KojeOanuid. luddepennnaibHoe ypaBHECHHE KOJICOAHHH.
3aryxarolye 1 BbIHYK/IeHHbIE KojieOaHus. MexaHnueckuil pe3oHaHc. MasTHUKY.

12. Mexannueckiue BOJHBL. BonHoBoe ypaBHenue. Bunabr BomH. MHTepdepenuus,
Iudpakuus ¥ gucnepcus BojaH. BonHbl 1 uHpopmanus.

13. OcHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOM Teopuu. MneanbHblil ras.
OcnoBnoe ypaBHeHne MKT n ypaBHeHuE COCTOSAHMS HACAIBHOIO Irasa.

14. ArperatHbie cocTostHUs U (a3oBble nepexonbl. PeanbHble ra3pl. CHKMKEHUE Ta3oB.
OcobenHoctu kuakoro coctostHus. CTpoeHue KpucTawioB. JledekThl KpUCTAUIMYECKOIro
ctpoeHus. [IpouyHOCTb U IIIACTUYHOCTD.

15. SBnenuss mnepeHoca. Juddysus, TemnIonpoBOAHOCT U BHYTPEHHEE TPEHHE.
MonexkysipHO-KHHETHYECKas: TEOpUS SBJIICHUN IEpeHOca.

16. OcHOBBI TepMOIMHAMUKHA. BHYTpeHH: SHEPIrUs U NIEPBOE HAYAIO TEPMOJUHAMUKH.
Pabora u Temio€mMKkocTh raza npu pa3IMyHbIX IpOIeccax.

17. Bropoii 3akoH TepMOAMHAMUKH. TennoBble NBUTrAaTE€NN U XOJOIWUJIBHBIE MAllWHBI.
KIIJ] TemioBbIX HABUTATENEd M CTAaTUCTUYECKHH CMBICI BTOPOrO 3aKOHA TEPMOJIMHAMHUKH.
[Tonsitue suTponuu. TpeTnil 3aKOH TEPMOJIMHAMUKH. DJIEMEHThl OMO3HEPTeTUKH.

18. Dnextpuueckuil 3apsn. BzaummopelicTBue 3apsoB. DIJIEKTPOCTATUYECKOE IOJIE.
Bexkrop Hanpsx€HHOCTH. Pacu€r aieKkTpocTaTuuecKux Mojiei.

19. Ilotenuman »snexTpocTaTuyeckoro mnoisid. PaboTa mo mnepeMerieHuio 3apsaoB B
JIEKTpOoCcTaTHdeckoM 1mosie. lloreHnuman W TpagMeHT NOTEHLMana. OKBUIOTEHIUAJIbHbBIE
MTOBEPXHOCTH.

20. BemectBo B aseKkTpuyeckoM 1one. IlonmspHble W HENOISPHBIE MOJIEKYJIBI.
[Tonsipuzanus TUAIEKTPUKOB. BekTop cMmemeHus.

21. IIpoBOOHMKM B D3JIEKTPOCTATHUECKOM TIOJIE. OJIEKTPOEMKOCTH IIPOBOJHMKOB.
Konpaencaropsl.

22. TlocTosiHHBIN 2n€KTpUUYECKUN TOK. 3akoH Oma. Dnextpoasmxkymias cuia. IIpasuna
Kupxroda u pacuérsl 21eKTpUYeCKUX Lene.

23. Kunaccuueckas Teopusl 3J€KTponpoBogHocTH. BeiBon 3akona Owma. Ilpupona
CBEPXIPOBOJUMOCTH.

24.  Hocutenm TOKa B pa3IMYHbIX  I[POBOJHHUKAX.  OJIEMEHTBl  TEOpUU
anektponpoBoaHocTH.  [lomynpoBoanuku. IlomynpoBogHUKOBBIE — HPHOOPHI.  DJIEMEHTHI
¢du3nueckoil anekTpoHuku. KoHTaKTHBIE SIBICHUS B METAJUIAX U MOJTYIPOBOIHUKAX.

25. MarnutHoe mnoJie. B3anmoaeincTBUE AIEKTPUYECKUX TOKOB. Pacu€Thl MAarHMTHBIX
nosieli. 3akoH buo-Casapa-Jlamaca.
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26. MaruutHble cBoiicTBa BemiecTBa. Jluma-, mapa- u ¢eppomarHeTHkd. J{OMeHBI.
DeppuUTHL. DNEKTPOMArHUTHBIE CENAapaTOPhl B ArPOUHKEHEPHH.

27. JleificTBME€ MAarHUTHOTO MOJSl Ha 3JIEKTPUYECKUH TOK M JABMXKYILUECS 3apsyKCHHbIC
yactuiel. Cuna Amnepa u cuna Jlopenna. ddext Xoma. DneKTpoaABUTATENH.

3 cemecTp

28. DnekTtpomarHuTHas uHAyKOusA. 3akoH Dapanes m npaBuio Jlenma. MexaHusm
BO3HUKHOBeHUs DJIC MHAYKIUU.

29. T'eneparopsl rTapmonumdeckoii OJIC wu Ttpanchopmaropbl. HMHIYKTHUBHOCTH
IIPOBOAHMKOB. DHEPIHUsI MArHUTHOT'O TOJIS.

30. [Tepemennsbiii anexkTpuueckuid Tok. Llenu nepemenHoro Toka. 3akoH Oma mjid neneu
nepeMeHHoro Toka. IlosHoe compoTuBiieHHME IEPEMEHHOMY TOKY. BekTopHas auarpamma.
Pe3oHaHC B LeNsIX IEPEMEHHOrO TOKA.

31. DaexrpomarautHoe nojne. O6obmenne 3akona dapazes. 3aKoH MOTHOTO TOKa. Tok
CMEIEHUsA. OJEKTPOMarHUTHbIE BOJHBL. YpaBHeHus Makcsemna. CucremMa ypaBHEHUU
Makcgenmna B auddepeHnuanbHOl W MHTErpadbHOH (opmax. Bexrtop Ywmosa-lloliHTHHTa.
JlaBreHue cBera.

32. T'apmonmueckuil ocumusTop. CBOOOJIHBIE 3JIEKTPOMAarHUTHbIE KOJeOaHUs.
3aryxaroliye 1 BbIHYX/IeHHbIe KojieOanus. Pe3onaHc.

33. T'enepauus, mnepegadya U NPUEM  DIIEKTPOMATHUTHBIX BOJH. OTKPBITHIN
KoJsiebaTenbHbIi KOHTYp. [IpuHiun paboTel paguonepesaTyuka 1 paanonpuéMHuka. Moaynsanus
U JIETEKTUPOBAHUE AIEKTPOMAarHUTHBIX BOJIH. Pajnonokanus u TeneBuicHUeE.

34. Ilkama  2J€KTPOMAarHUTHBIX  BOJH.  Pa3snuuHble  Ouama3oHel  4acTOT
AJIEKTPOMAarHUTHBIX BOJIH, MX XapaKTEpHbIE OCOOEHHOCTH W TEXHUYECKHE CPEACTBA HUX
noinydyeHus. lcnonb3oBaHue BUAMMBIX, YAbTPAQHUOJETOBBIX M JIPYTMX U3JIy4eHUH B
PacTEeHHEBOJICTBE U )KUBOTHOBOJICTBE.

35. DneMeHTBl reoMeTpUYECKOM ONTUKH. OCHOBBI F€OMETPUYECKON ONTUKH. DopMyIbl
®penens. [IpuHun o6paTuMocTy CBETOBBIX Jyuel. [Ipubopsl reoMeTpuyecKoil ONTHKH.

36.@oTomMeTpusi.

37. DnemeHTsI BoTHOBOM onTHKH. [Tpunin [roiirenca.

38. Hurepdepenuns cera. KorepeHTHOCTP M ONTHYECKUH XOA Jyded. YcCiIoBHA
MakcuMyma U MUHUMyMma. aTepdepomeTprl. DneMeHTHI Tonorpaduu.

39. Hudpaxkuus csera. Ilpunnun Iroiirenca-®Openens. udpakiuoHHas pemérka.
Cnexrporpadus. udpakuus peHTTeHOBCKUX JTy4ei.

40. B3aumonelicTBue n3iydeHus ¢ BemecTBoM. [lomspusanus cBeTa npu OTPaKEHUU U
MPETOMJICHUH.

41. [BoitHoe myuenpenomieHue. ONTUYECKH axkTUBHBIE BemecTBa. (CaxapUMETpHI.
HckyccTBeHHast aHU30TpOIUs U €€ ucroib3oBanre. HopmanbHas U aHOMabHask AUCTIEPCHSL.

42. TennoBoe uznydyeHue. AbcomoTHo uépHoe Teno. 3akoHbl Kupxroga, Credana-
boneimana n Buna. ®opmyna [Tnanka. Ontuyeckas mupomMeTpus.

43. ®orodpdexr. BHemrHuit, BHYTpeHHHI M BEHTWIBHBIA (oToddhdekt. YpaBHeHUE
Oiinmreiina. [lpumenenue gorosnementos. Ipdext Komnrona. JlroMuHecieHTHOE U3Ty4YEeHHUE.
buontromunecennys.

44. ®dotobuonornyeckue rmnpoueccel. @Dorocunre’. TepMoaMHAMHKa U MEXaHU3M
¢dorocunTesa. buosnepreruka.

45. DnemMeHTHl KBaHTOBOM MexaHuku. KopmyckynspHo-BoaHOBOU AyanusMm. Judpakuus
251eKTpoHOB. CoOTHOLIEHN HeonpeaenéHHocTel. Y paBHenue Ipenunrepa.

46. AtoM BoJoOpoda. DHepreTHdeckue ypoBHHM aroMma. [loTeHiman BO3OYXICHHUS |
nonunzauu. [locrynarsl bopa. M3nydyenue u nornomenue suepruu. Bomopo1onogooHbie HOHBI.
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47. CTpyKTypa CIOXHBIX aTOMOB. DHEpPreTHYECKHE YPOBHH B CJIOXKHBIX aTOMaXx.
IMpunuun Ilaynu. Onrthuyeckwe CHOEKTPl M CHEKTPbl  PEHTIEHOBCKOTO — H3JIYy4YEHUS.
Ilepnonnueckas cucrema sieMeHToB [[.1.Menneineesa.

48. ®uznuka MOJCKYJ. DHEPreTHdYeckue ypoBHH Mosiekysl. OOMEHHOE B3aMMOJICHCTBHE.
Mounekynsipabie  cnekTpbl. IlpuHnmnm paboThl KBAaHTOBBIX I'€HEPATOPOB. JIEKTPOHHBIN
napaMarHUTHBIA PE30HAHC.

49. Ilonumepsl U xkujakue Kpuctamibl. OCHOBHBIE BHJIbI KOJUIEKTUBU3AIMU MOJICKYII.
CrtpoeHue moimMepoB U uX (Qu3nyeckue cBoWCTBA. THMBI KUIKUX KpucTayyioB. Jlucmien Ha
JKUJIKUX KpUCTaJUIax.

50.51BneHne paiMoaKTUBHOCTH. BUabl paIuOaKTUBHOTO pacmajia. 3aKOH paJMOAKTUBHOTO
pacriaga. CraOWibHBIE W PaJUOAKTUBHBIE HM30TONBL. COBpPEMEHHBIE METOABl PATUOXHUMHU U
paauo6uonorun. [IpoGneMbl pagroIKOIOTHH.

51. CocraB aromHoro siapa. M3otonbel. MexaHnueckuid 1 MarHUTHBIA MOMEHTHI SIEp.
SInepHble CUIIBbI U SHEPTHUS CBSI3HU s/ipa. S IepHBI MArHUTHBIN PE30HAHC U €r0 UCIOJIb30BaHUE.

52. Snepuble peakuuu. MexaHusM siiepHbIX peakuuil. LlenHas peakuus JneneHus saep.
Hcnonk3oBanue atoMHoi 3Heprun. [Ipobiema ympapiseMoil TepMOSIEPHON peakluu. JHEpriust
Comnnua u 3B€371. SnepHast sxoorusi.

53. OJIeMEHTapHble  YaCTHULBI. Knaccudukanus  d>IeMEHTapHbIX  YacTHIL.
B3aumornpespaiiiaeMocTh 3JIeMEHTapHbIX YacTUll. MeTo/Ibl YCKOPEHUsl YacTUll. AHTUYACTULIBI U
AHTHUBEILECTBO. BelecTBo B 3KCTpEMaJIbHBIX YCIOBHSIX.

54. CoBpemenHas u3uka u arpouHxkeHepus. BemecTBo u mosie. OObEKTH U MPOIECCHI.
OBOJIOIMOHHBIE MPOLIECCHl MPeoOpa3oBaHUs MaTepuu. BellecTBeHHBbIE, JHEPreTUYECKUE,
QJIGKTPOMArHUTHBIE W  WHQPOPMAIMOHHBIE TpeobOpa3zoBaHusi OHO0OBEKTOB.  Pa3Burune
arpo(u3uKu, OMOMEXaHUKH, OMOPU3UKH, OMOIHEPTeTUKH, OMOMH(DOPMATHKH, OMOTEXHOJIOTHH U
arpOMHKEHEPUH.
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JUCT PETUCTPAIIMA U3SMEHEHU

Howmepa nucros OcHoBaHue I
Homep Paciudposka Jlata BHECEHUS
BHECECHUA Ilonnuce
. HOIIUCHU U3MEHEHUA
A3MEHEHU 3aMEHEHHBIX HOBBIX AQHHYJIMPOBAHHBIX W3MEHEHMUH
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