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Pabouas mporpamma aucuutuimHbl «®Dusnka» pazpaboTaHa B COOTBETCTBHU C TPEOOBaHHS-
Mu dDenepanbHOro rocynapcTBEHHOIO 00pa30BaTENIbHOIO CTaHIApTa BBICIIErO0 0Opa30BaHUS, yT-
BEP)KICHHOTO TPUKa30oM MuHHUCTEpcTBa o00Opa3oBaHuss W Hayku Poccuiickoit ®eneparnmn
20.10.2015 r. Ne 1172. [Iporpamma mpegHa3HaueHa Ui MOATOTOBKM OakajlaBpa MO HAaNpaBJICHUIO
35.03.06 Arpoun:xkeHepus, npo¢uib - TexHuyeckue cucTeMbI B arpodu3Hece.
Hacrosimas paGoyast mporpaMma AUCIUIUIMHBI COCTaBJIeHa B paMKax OCHOBHOM IpogeccHo-
HaibHOU oOpazoBaTenbHON nporpammel (OIIOII) u yuuTeiBaeT ocoOeHHOCTH 00y4YEeHUs NpPU WHK-
JFO3UBHOM 00Pa30BaHUM JIUI] C OFPAaHMYEHHBIMU BO3MOKHOCTSAMU 310poBbs (OB3) 1 uHBanuaos.

CocraBuTenu — JIOKTOp TEXHUYECKHX HayK, npodeccop bacapsirnna E.M.

PabGouas nporpamma JUCHUIITIMHBL O6CY)K,[[CH8. Ha 3aCCJaHNH Ka(l)e)lpbl «MaTeMaTH4eCKHE U €CTECTBEH-
HOHAY4YHBIC TUCHUIIJIUNHBD>

«3» mapta 2017 r. (mporokos Ne 8).
3aB. kadeapoit «MaremaTnuecKkue u

€CTeCTBEHHOHAYYHbIE TUCLUIUIMHBDY, 'Ci; Y- E.M. Bacapsirnna
/
JOKTOp TEXHUYECKHUX HayK, Ipodeccop

Pabouas nmporpamMma AUCHUIUIMHBI 0100peHa METOAUYECKON KOMUCCHEH (haKyIbTeTa 3a0YHO-
ro 00y4YeHus

«6» mapra 2017 r. (mpoTokom Ne8 ).
I[Mpencenarens METOHUYECKON KOMUCCHU

(1)8.KYJ'ILTCT8. 3a049YHOI'0 O6y‘leHI/I$I, KaHauaaT
TCXHUYCCKHUX HAYK, JOLUCHT

A H. Koznos

E.J1. JleGeneBa
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Pecypcbl nHpOpPMaLMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTn «HTepHeT»,
HEOO0XOIUMBIE JIsi OCBOCHHUS IUCIUTITUHBI
Mertoanyeckue yka3aHus 11t 00yHaroIXcsi O OCBOCHHIO JUCIIUTIIMHBI
WupopmaliioHHbIE TEXHOJIOTUH, UCHIOIb3yeMbIE TIPU OCYIIECTBICHUN
00pa3oBaTeNpHOrO Ipoliecca 10 AUCIUIUIMHE, BKIII0Yas IepeueHb
POrpaMMHOTr0 obecneueHHst U MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
MarepuanbHO-TeXHHUYECKas 0a3a, HEOOXOMMast JJIsl OCYIIECTBICHHS
00pa3oBaTeNbHOrO Ipoliecca Mo AUCHUILTUHE
HuHoBanmoHHbIe (OpMbl 00pa30BaTENBbHBIX TEXHOIOTHIMA
[Tpunoxenne Nel. @oHJ OIIEHOUHBIX CPEICTB ISl TEKYIETO KOHTPOJIS
yCIIEBAEMOCTH U MIPOBEACHUS IPOMEKYTOYHOH aTTecTaly 00yJaromuxcst 1o
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1. IInanupyemble pe3yabTaThbl 00y4eHHs 110 AUCHHILJINHE,
COOTHECeHHbIE ¢ IJIAHUPYeMbIMH pe3yJbTaTamu ocBoenns OIIOII

1.1. lean u 3agaun AUCHUILIHHBI

bakanaBp no nHanpasienuto noarotoBku 35.03.06 ArpouHkeHepus: JOJDKEH OBITh MOATOTOBICH
K CIEAYIOUIMM BUJaM MPO(EeCcCHOHATBHONW NEATEIHHOCTH: HAayYHO-UCCIIEN0BATEIbCKON, MPOCKTHOM,
MIPOU3BOICTBEHHO-TEXHOJIOTNYECKOH, OPraHU3allMOHHO YIIPABJIEHUYECKOH.
Heap TMCHUIUIMHBI — CPOPMHUPOBATH y CTYACHTOB CHUCTEMY (YHIAMEHTAIBHBIX 3HAHUH IO
¢u3nke, HEOOXOIUMBIX JJISI MOCIENYIOIEH MOArOTOBKM OakaiaBpa, CIOCOOHOTO K 3(dexkTuBHOMY
PELICHUIO MPAKTHYECKUX 33/1a4 CEIbCKOXO3SHCTBEHHOIO MPOMU3BOJICTBA, a TAKKE CIIOCOOCTBYIOIIUX
JanbHEeHIIeMy pa3BUTHIO JINYHOCTH.
3ajauM AUCHMIIMHBIL
— U3Y4YUTb OCHOBHBbIC (HU3MUYECKHE SIBICHUS, OBJIANCTh (PYHIAMEHTAIbHBIMU TMOHATHSIMH,
3aKOHAMH U TEOPUSMH KIIACCHUECKON U COBpEeMEHHON (DU3UKHU;
— cpopMHPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO (PH3UUECKOT0 MBIIIIJICHNUS;
O3HAKOMUTBCS C HAy4YHOH ammaparypoil W MeTrojaMu (PU3MYECKOrO HCCeoBaHMs, NpUoOpecTH

HaBBIKH MTPOBEACHUS (PU3NUECKOTO SKCIEPUMEHTA;

— HAYYUTBCS BBIICNATH (DU3NYECKOE COJepkKaHUWE B MPO(ecCHOHANBHBIX 3ajadax Oynyiiei

JCATCIbHOCTH,

— OBJIAACTb MCTOJaMH PCHICHUSA NHKCHCPHBIX 3a1a4.

1.2 Ilnanupyemble pe3yJibTAThI 00yYeHHUsl MO THCHHILTNHE (MOKa3aTeau
c(OpMHPOBAHHOCTH KOMIETEHIHIA)

[Tnanupyemblie [Tnanupyemble pe3yabTaTbl 00yUeHUs 10 AUCIUILTIMHE
pe3ybTaThl 3HAHUS YMEHHUSI HaBBIKA
ocsoenus OIIOIT
(KOMITETCHITNN)
OIIK-2 OOyuatomuiicss nommkeH | OOyuatonmiics nosmkeH | OOyvaromuiicss 10JKeH
CIOCOOHOCTH K 3HATh! OCHOBHBIC | YMETb.  HCIIOJIb30BaTh | BIaJIETh. HaBBIKAMH
UCIIOJIb30BAHUIO ¢busnueckue 3aKOHBI, | OCHOBHBIC (PU3NYECKUE | OMUCAHUS OCHOBHBIX
OCHOBHBIX 3aKOHOB | SIBJICHHS U IPOLIECCHI, HA | 3aKOHBI B | U3NUECKUX  3aKOHOB,
€CTECTBEHHOHAYYHBIX | KOTOPBIX OCHOBAHBI | MPO(PECCHOHATHHOMN SBJICHUM M TPOIIECCOB,

JMCLUUIUIMH B IPUHLUIIBI JeUCTBUSA | 1eATEIILHOCTU - | HA KOTOpBIX OCHOBAaHbI

npodeccuoHabHON | 00BEKTOB (b1.5.18-V.1) MIPUHLIUTIBI neicTBUs
e TeIbHOCTH, npodeccruoHaIbHOI 00BEKTOB
JeATeIbHOCTH - npoeccuoHaIbHON
(b1.5.18-3.1) NesITENIbHOCTH -
(b1.5.18-H.1)

OIIK-4 OOyuaromuiicss nommkeH | OOyuatonmiics nosmkeH | OOyvaromuiicss 10JKeH
CIOCOOHOCTH pelaTh | 3HATh: yMETh.  HCHOJb30BAaTh | BIAJETh! HaBBIKAMH
MH)KEHEPHBIE 33]]aUul | OCHOBHbIE 3aKOHBI | OCHOBHBIE 3aKOHBI | pEIIeHUs] HHKEHEPHBIX

C UCIIOJIb30BAHMEM | MEXaHUKH, MEXaHUKH, 3ajau C
OCHOBHBIX 3aKOHOB | DJIEKTPOTEXHHKH, AJIEKTPOTEXHUKH, UCIOJIb30BAHUEM
MEXaHUKH, THPABIIMKH, THJIPABIIUKH, OCHOBHBIX 3aKOHOB
AJIEKTPOTEXHUKH, TEPMOAMHAMUKHI U | TEPMOJUHAMUKHU U | MEXaHUKH,

THJIPABIIUKH, TEIIOMaccOOOMEHa, TEIIOMAcCOOOMEHa ISl | DJIEKTPOTEXHUKH,
TEPMOJMHAMHUKU U | HEOOXO MBI JUISL | peLICHUsT WH)XXEHEPHBIX | TUAPABIMKH,
TEIIOMaccooOMeHa | pelieHuss HHXeHepHbIX | 3a1a4 - (b1.5.18-Y.2) TE€PMOINHAMUKU "

3amad - (61.5.18-3.2) TerioMaccooOMeHa -
(b1.5.18-H.2)




2. MecTo qucuunauHbl B ctpykrype OIIOII
Nuctuminna «®usuka» oTHOcUTCsA K 0OasoBoii yactu bmoka 1 (b1.5.18) ocHoBHOI
npogeccoHanbHOW 00pa30BaTeNbHON MporpaMMmbl OakajaBpuaTa IO HANPABICHUIO ITOATOTOBKU
35.03.06 Arpounxenepus, npoduis - TeXHUUECKHE CUCTEMBI B arpoOn3Hece.

Pazaenbl AMCHUIUINHBI U MEKTHCIUTLUIMHAPHBIE CBS3HU ¢ 00eCTIeYnBAK MU
(MpenIIecTBYIOIHME) U 00ecieunBaeMbIMH (TMOCTETYOUIAMEA) TACHUNIHHAMEA

HaumenoBanue o0ecrieuuBaromux ®
OpMHpYy€EMble KOMIIETEHIIMU
Ne (mpeAlecTBYOMNX) U
/1 obecrnieunBaeMbIX (MOCIEAYIONINX ) Pasnen 1 Pasnen 2 Pasen 3
JICIIUTUIAH, IPAKTHK
[TpenmecTByroLMe TUCUUIUIMHBL, TPAKTUKU
1. MaremaTuka OIIK-2, OIIK-4 OIIK-2, OIIK-4 OIIK-2, OIIK-4
2 Xumusi OIIK-2 OIIK-2 OIIK-2
[Tocaenyronme TUCUMIUIMHBL, IPAKTUKU
1. Teopus MEXaHU3MOB U MAllIMH OIIK-4 OIIK-4 OIIK-4
2 Teopus BeposiTHOCTEN U OIIK-2 OIIK-2 OITK-2
MaTeMaTH4eCKasi CTATUCTHKA

3. TeopeTnueckas MEXaHUKA OIIK-4 OIIK-4 OIIK-4

4. ConpoTuBieHHE MaTEPUAJIOB OIIK-4 OIIK-4 OIIK-4

5 Jletanu MamiuH U OCHOBBI OITK-4 OITK-4 OITK-4

KOHCTPYHUPOBAHHS

6. DNEKTPOTEXHUKA U AIEKTPOHHUKA OIIK-4 OIIK-4 OIIK-4

7. I'mnpaBnvka OIIK-4 OIIK-4 OIIK-4

8. TennorexHuka OIIK-4 OIIK-4 OIIK-4

3. O0béM TUCHUIIJIMHBI ¥ BUIABI Y4eOHOH padoThI

Oo6bem auctumunabl coctaBisier 10 3adernsix eaunui (3ET), 360 akagemuueckux vaca (mganee
yacoB). JluciumuinHa usydaercs B 3, 4 cemecrpax.

3.1 Pacnipenenenue odbeMa THCHMILIMHBI 10 BUAAM y4eOHOI padoThl

Bup yue6HO# paboThI KomnuecTBo yacos

KonrakTHas pa6ora (Bcero) 44
B ToM uucne:

Jlexuuwu (JI) 16
[MpakTryeckue 3ansarus (I13) 16
Jlaboparopusbie 3anstus (J13) 12
CamocrosiTenbHas padora odyuaromuxcs (CP) 298
KonTpoas 18
Hroro 360




3.2. PacnipesesieHne y4eOHOT0 BpeMeHH 10 pa3jiesiaM U TeMaM

B TOM YHCJIC
KOHTaKTHas pabora

Ne 5
i HanmenoBanue pasnena u TeMsl Bcero 2,
TeMbt 4acoB JI JI3 113 cp %
~

1 2 3 4 5 6 7 8

Pasnen 1. Mexanuka,
1. MOJIEKYJIsIpHas PU3UKA U 116 6 4 6 100 X
TepMOJUHAMUKA
2. Pasznen 2. DnexTpuuecTBO U 114 6 4 4 100 X
MarHeTusm
3 Pasgen 3. OnTuka u aroMHast 112 4 4 6 98 X
¢duznka
KonTpons 18 18
Hroro 360 16 12 16 298 18

4. CTpyKTYpa M coep:KaHHe JMCIHIIIMHBI
4.1. Conepxxanue TMCUMILTAHBI
Pasnea 1. Mexanunka, Mosieky/asipHasi pU3MKa M TEPMOAHUHAMHUKA

Beeaenne

[Ipenmer ¢usuku. Meron mo3HaHus B (QU3MKE. DKCIEPUMEHTHI U TeOpuu. Poib mMaTeMaTHKH.
@usnueckue 3akoHbl. Ilonstue dakrta B ¢uszuke. Monenu. Ilpsavbeie u oOpaTHbIe 3a1aull (HUNKU.
PazmepHoCTH (pU3NYECKUX BETUUMH.

Kunematnka

JIBikeHue Kak TiaBHas ¢opma cymiecTBoBaHUs MaTtepud. [IpoctpanctBo u Bpems. CrocoOsl
ONMCAHUS COCTOSHUS Tela M cucTeMbl Ted. CUCTeMbl OTCYeTa M KOOpAMHAT. Poib M NpHUHIUIBI
BbIOOpa cucteM KoopauHar. CreneHu cBOOOIbI, MHBApUAHTHBIE CBOMCTBA YHCIa CTENEHEH CBOOOIBI.
TpexMepHOE 1 MHOIOMEpPHOE IPOCTPAHCTBA. MarepuanbHas TOUKa U PaclpoCTpaHEHUE 3TOM MOJEIU
Ha MHOTOMEPHBINA ciaydail. TpaekTopusi 1 MUpOBas JIMHUSA, UX cBOCcTBA. CKOPOCTh U YCKOPEHHUE KaK
npousBogHble. llocTymarenbHO€ YW BpallaTelIbHOE JBUKEHUS KaK OCHOBHBIE BHJIBI JABUKCHUM.
VYTI10BBIE CKOPOCTH U YCKOPEHHE, HOPMAJIbHOE U TAHI'€HIIMAIbHOE YCKOpEeHU. CKOPOCTh U YCKOPEHHE
B MHOT'OMEPHOM NPOCTpaHCTBE. MHepuyalbHble CUCTEMBI U PABHOIIPABHOCTH IIOKOSI 1 PABHOMEPHOT'O
MPSIMOTTMHEHHOTO ABMKEHUs. [locTynaTr o MOCTOSIHCTBE CKOPOCTH CBeTa B Bakyyme. [IpeoOpazoBanue
MHTEPBAJIOB BPEMEHH U JJIMHBI MPU OOJBIINX CKOPOCTSIX OTHOCUTENBHBIX ABM)KEHUH MHEPLUUAIbHBIX
cucreM. [IpeoOpazoBanus JlopeHIla M pPEISATHBUCTCKOE CIIOKEHHE CKOpocTed. MHTepBam Mexny
COOBITHSIMH U €T0 WHBAPUAHTHOCTb.



Jlnnamuka

Cuna u macca, cynepnosunus cui. IlepBbiil 1 Bropoil 3akoHbl HploTOHA. YpaBHEHUS ABUKEHHUS,
pOJIb HAYaJIbHBIX YCIIOBHM, IPUHLOMI AeTepMUHM3MA. lIpuMepsl pelieHus ypaBHEHUN [BHKCHUS.
JIBUKEHHE Tell B II0JI€ CWJI TATOTCHUS, SBJIICHHE HEBECOMOCTHM B CIIyTHHKaX. /[MHaMMKa ciensimux
cucrteM. MMIynbe, 3aKOH COXpaHEHUS HMITYJIbCa JJII MEXAaHUYECKOM CUCTEMBI, TPETHH 3aKOH
Heiotona. B3aumopeiictBue ten depe3 nosne. O6mas GpopMynupoBKa 3aKOHAa COXpAaHEHHs HMITYJIbCA.
Kunernyeckas sHeprusi MaTepuanbHONW TOYKH, CBSI3b €€ C KOMIIOHEHTaMH BEKTOpa umityiasca. Pabora
U NOTEHLMAJIbHAs dHeprus. Pabora nepeMenieHysi MaTepruaJbHON TOUKU 110 KPUBOJIMHEHHOMY IIYTH.
[loreHUManbHbIE CWJIBI, BBEICHHUE IIOHATHUS IOTEHLHMANa U1  B3aUMOJCHCTBYIOIIUX  TElL
[TorenumaneHas GpyHKIMS, TOTEHIMAIbHAS MOBEPXHOCTh. CBA3b KOMIIOHEHT CHJIBI U MOTEHIUAIBHON
¢ynkuuu. [loTeHnmanbHas ssMa M yCJIOBHE YCTOWYHMBOIO paBHOBecHs. HeBO3MOKHOCTh paBHOBECHS
CUCTEMBI B3aUMOJCHUCTBYIOIMX CTAaTUYECKUX TOYEYHBIX JJIEKTPUUECKUX 3apsaoB. IlpuHiun
IUIOTHEWIIeH yMakOBKM U OOBSICHEHHE MPOCTPAHCTBEHHBIX (OpM KpucTauioB. KoHpOpMamoHHBIN
aHanu3 MOJEKyJl. MoMeHT cuibl. /[MHaMMKa BpalleHUs TOYKM U Tella BOKPYI IOCTOSHHOW OCH,
IIOHATHE O MOMEHTE MHEPLHMU MATCPHUAIILHOM TOYKU WU Tela. YPaBHEHHUE ABIDKCHUS BPAILAFOLIETOCS
BOKPYT' HETIIOJABMKHOU OCH Tena. MOMEHT UMILYJIbCA, CBA3b €r0 KOMIIOHEHT ¢ KUHETUYECKOM dHEpruen
BpaleHus. VM3MeHeHne MOMEHTa MHEpPLUHU Tela MPU IEPEHOCE OCH BpPAILCHUs. | J1aBHBIE MOMEHTBI
MHEPLUHH U YCTOMUNBOCTD BPALLEHUS TeJl. 3aKOH COXPaHEHUSI MOMEHTA UMITYJIbCa T€Ia U CUCTEMBI TEIL.
OcoOeHHOCTH KOHCTPYKIIMM BepToJieToB. ['Mpockonsl U uX mpuMeHeHue. LleHTp macc u ypaBHEHUE
€ro JBrKeHus. Pa3ieneHue nocTynarelbHbIX U BpalaTebHbIX ABMXKCHUHN TBepaoro teina. Ilapa cui.
Cucrema ypaBHEHHMH JJIs IBM)KEHUS TBEPJOIO TENA U €ro KMHETHYECKas SHEpPIrHsl. 3aKOH COXpaHEHUs
SHEPIMM U €ro CBfA3b C PAaBHOMEPHOCTBIO TEUEHHsS BPEMEHHU. JIBMIKEHHME CUCTEM CO MHOTUMU
creneHsiMu cBoOOnbl. Dynkuusa Jlarpamwxka u ypaBHenus Jlarpamxka. [IpuHIIMI HaMMEHBIIErO
JNENCTBHS.

JAuHaMuka 00J1bIIMX CKOPOCTE

[Tpunuun oTtHocHUTENbHOCTH B (u3MKe. PensaruBuctckuii ummyssc. [IpeoOpa3oBanue >HEpruu-
nMITysbca. Macca U ee CBsi3b € DHEprueu nokos. Macca ClI0KHOW CUCTEMBI U €€ CBSI3b C DHEpPruei
B3auMoieicTBUs uyactedd. HeammutuBHOCTh Macchl. JledekT macchl M sHepreTnka. KuHermueckas
JHEpPrus B PEILATUBUCTCKOM MEXAaHMKE. YpaBHEHUE [JBW)KCHMS MATCPUAIbHOM TOYKH B
PEIATUBUCTCKOM MEXaHHKE. J[BMKECHUE MATEPUAIBHONW TOUYKU IIOJ NEUCTBUEM IIOCTOSHHOW CHIIBL.
CkopocTh cBeTa Kak IpelenbHas CKOpocTh. YacTuipl ¢ HyJaeBoM Maccoll mnokos. IIpunHumn
SKBUBAJICHTHOCTHU U TEOPUS IIPOUCXOKICHUS CUJI BCEMUPHOTO TATOTCHUSL.

Konebanus n Bo1HbI

KonebGanus kak 4YacTHBIM cllyyail JOBM)KEGHUS, YCJIOBHS TOSBICHHS KoJieOaHUM. YpaBHEHHE
IBWDKEHUS TPYKUHHOTO MasTHUKA W €ro pemeHwe. [apMoHuWYeckoe KoiebaHWe U €ro
XapaKTePUCTUKU. YpaBHEHHUE JBWKCHHS (PU3NYECKOTO MAsSTHUKA M €ro pelieHHe, MaTeMaTUYeCKUn
MasiTHUK. DHEprus rapMOHUYECKUX KoyieOaHui. BhIHYXIeHHbIe KoNeOaHUs U SBJICHHE PE30HAHCA.
Pe3zonanc kak mposiBieHue Oudypkauuu. ABTokoneOanus. Ilpumepsl MposiBIEHUS PE30HAHCHBIX U
aBTOKOJIEOATEIbHBIX SIBJICHUH B KHMBBIX OpraHM3Max M TeXHUKe. Pe3oHaHCHas mepemaya SHEpruu B
CUCTEME OJIMHAKOBBIX CBSI3aHHBIX MAaATHUKOB. BOJIHBI B yIIPYTUX Cpelax, JUHEHUHBIE, [IOBEPXHOCTHBIE
U 00BEMHBIE BOJIHBI, MOMEPEYHbIE M MPOJOJIbHBIE BOJHBI, (PPOHT BOJIHBI, IUIOCKHE U ChepuyecKue
BOJIHBI. AHaTUTHYECKas 3alMuch Oeryiieil BoyHbl. BomHoBoe ypaBHeHue. [lepeHoc »Heprum Oeryieit
BoJHOW. CrnoxkeHue KosiebaHuil u BoJH. KorepeHTHbIE MCTOYHUKU BOJH. VIHTepdepeHIs BOIH OT
TOYEUHBIX KOIE€PEHTHBIX MCTOUYHUKOB. Y CIOBUS IMOSBICHUS MAaKCUMyMOB U MMHUMYMOB. CiioxeHue
KpPYroBbIX M cdepuueckux BojiH. IlocTpoenue ¢poHTa BoNHBI 1o npuHIMNY [oiireHca, moBeaeHne
(bpoHTa BOJIHBI B HEOTHOPOAHOH cpene. OTpaxenue u npenomiieHue BoiH. [Tpunnun @epma. BeiBog
3aKOHa IIPEJIOMJICHU BOJIH Ha IPAHMUIIEC IBYX cpell Ha ocHOBe npuHnuna depma. [Ipunnun depma kak
YaCTHBIM Cllydail o0Iero mpuHIMIA MUHMMakca. [losBIeHHE OTpa’KeHHBIX BOJIH B HEOJHOPOIHBIX
cpenax, CI0XEHHE BCTPEUHBIX BOJH U 00pa3oBaHHE CTOSYMX BOJH. [lepexomHoe cocTosiHME U BpeMs
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penakcauuu. CBS3b JJIUH CTOSIYMX BOJIH C pa3MEpPaMM CpeAbl, JUCKPETHOCTb JJIMH CTOSYUX BOJIH.
KBanToBanue. YnpaBieHue 3By4aHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

JIeMEeHTBI CTATHCTHYECKOH U MOJIEKYISIpHON U3k

MUKpPOCKOIMYECKHE W MAKPOCKONHMYECKUE sIBICHUA. MaeanbHbli ra3 Kak CTaTHCTUYECKas
cucTeMa MHOTHX yacTull. JlaBneHue, 00beM M TemmepaTypa ra3a Kak 00O0OIIECHHbIE XapaKTEePUCTUKU
COCTOSTHUSI Ta3a. PaBHOBECHbIE W HEPABHOBECHBIE COCTOSIHHS Taza. OOpaTtumblie W HeoOpaTHMbIE
mpoueccel. Juarpamma JaBieHHe-00beM. OKCIIEPHUMEHTAIbHBIE Ta30BbIe 3aKOHBI, 000OIIEHHBIN
ra30BbIil 3aKOH (ypaBHEHHE COCTOSIHHS HJICAILHOTO Ta3a). BhIBOJ ypaBHEHUS! COCTOSHUS HCATLHOTO
rasa Ha OCHOBE KMHETUYECKHUX MpelacTaBicHUd. DU3NUECKUN CMBICI MOHATHS TEPMOAMHAMHYECKON
TeMIeparypel. PacripeneneHue SHEpruu MO CTEMEHsM CBOOObl. Pacmpenenenus MakcBemna u
Bonpimana, Gapomerpuueckas ¢popmyna. HepaBHoBecHbie mporecchl. Jduddysus, auddysus depes
MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJICHHE W €ro poJb B IKU3HEICITCITLHOCTH pPACTCHUI.
Tennonepenaua. Buyrpennee tpenue. BripakeHne HEpaBHOBECHBIX MPOIIECCOB yepe3 000OIIeHHbIE
TepMmoauHamudeckue cuibl. CooTHomenue B3aumMHoctu OHcarepa. PeanbHblie rassl, ypaBHeHHe BaH-
nep-Baanbca, kputhueckas TOYKa, pealibHble HW30TEPMBbI, CXKMWKEeHHE ra3oB. DiaykTyauun u
camMoopranuzanus npu GazoBoOM MNEPeXoJe ra3->KUIKOCTh. JKUIKOCTH, TTOBEPXHOCTHOE HATSHKEHHUE B
KUJKOCTAX, OXJAXKICHHUE >KHUAKOCTU MPHU HUCIAPEHUHU, TEPMOPETYISLUS PACTEHUM M KUBOTHBIX.
CMmaumBaronye u HecMaduBaromye Kuakoctu. Kanumispasie sisnenus, popmyna Jlammaca.

DJIeMeHTBbI TePMOJAMHAMHUKH

[lepBoe Hayamo TEPMOAWHAMHKH, HU30MPOILECCH], aauabaTHUECKUil MpoIecc, OXJaKICHUE Ta30B
npu anuabaTHYeCKOM pPACIIMPEHHMH U TOJIydeHHe HHU3KUX TemIiieparyp. YpaBHeHue IlyaccoHa u ero
BbIBOA. Knaccuueckast Teopusi TEIIIOEMKOCTEN, IPUYUHBI OTKJIOHEHHUS PEAJIbHBIX TEMJIOEMKOCTEN Kak
(GYHKIIMU TeMIIepaTypsl OT Pe3yJIbTAaTOB KilacCHYeckoi Teopun. PaboTa naeanbHOro raza B pa3iuuHbIX
nporeccax. OOpatumbie U HeoOpaTuMble MUKIBL TernaoBbie MamuHbBl U LUK KapHo, BTopoe Havano
TepMOJIMHAMUKU. KoMIpeccHOHHbIE XOJIOAWJIBHUKM W TEIUIOBBIE HACOCBL. ODHTPONHSA  Kak
TepMOJMHAaMUYECKUil moreHuuan. dopmyna s SHTPONUM HAealbHOTO rasa. Teopema Kapno u
0000IIeHNe TOHATUS DHHTPONMHM KaKk TEPMOJMHAMMYECKOro moTeHnuana. CBs3b SHTPONHMU C
MHUKPOCOCTOSIHUSIMHM UJ€aJIbHOTO raza. CTaTUCTUYECKOE TOJIKOBAHUE SHTPONMU. DHTPOIUS U CTENEHb
BbIpokIeHus cucteMbl. @opmyna bonbimana. DHTponus u mHpopmanusa. Bo3pacranue 3HTponHu
IpU HEOOpaTHMBIX IpolleccaXx Ha NpUMEpe BBIPABHUBAHUS TEMIEPATyphl IBYX HAXOISIIUXCA B
KOHTAKTE HAarpeThIX TEJ U IPU BBIPABHUBAHUM JABJICHUHN B JABYX 4acTAX cocyna ¢ rasom. Ilepsoe u
BTOpPOE Hayaja TEPMOJMWHAMMKH, U >KHUBbIe OpraHu3Mbl. [IoHATHE O TepMOOUHAMHKE HEOOPAaTHUMBIX
IIPOLIECCOB U OTKPBITBIX CHUCTEM. OHTPONHUS B CHCTEME OpraHu3M - OKpyXarolas cpeaa.
IIpou3BOACTBO SHTPOIIUU B HEPABHOBECHOM cpele U TeopeMa [Ipuroxuna.

Pa3gen 2. DiieKTpU4eCTBO M MAarHETU3M

JIeKTpHUYeCKHe 1 MATHUTHBIE SIBJICHUS

IlondaTHEe O NOJIAX, MOJSA CKAIIPHBIE W BEKTOPHbIC. XAapAaKTEPUCTUKU BEKTOPHBIX IOJICH!
HaIpsHDKEHHOCTh, MOTOK, LUPKYJSLMS, CHIOBBIE JIMHUM BEKTOpHOro mnousst. Cynepno3uinus mHoJei,
3apsA/Ibl, 3aKOH COXPaHEHUs 3aps10B.

B3anMoelicTBre HENOABUKHBIX U IBWXKYIIUXCS 3apsA 0B, PU3HUECKUN CMBICII MAarHUTHOTO ITOJIS.
[Tone Toueunoro 3apsyia (3akon Kymona) u cuctemsl 3apsuoB. [lone aumons. DIeKTPOCTATUYECKOE
1oJie MOJIEKYJIbl U XMMHUYeckue peakiuu. VMHrerpameHas ¢opma 3akoHa Kyrnona, teopema ["aycca
(mepBoe ypaBHeHHe MakcBesuia). BeiBoa Gopmys Asl HaNpsDKEHHOCTH AJIEKTPOCTATUYECKUX TOJICH
3apsDKEHHOTO  TPSIMOTO  MPOBOJA, IUIOCKOCTH, KOHJIeHcaTopa. PaGora mepemenieHus 3apsga B
JJIEKTPOCTAaTUYECKOM  IIOJIe, IIOHATHE MoTeHuuana. Brtopoe ypaBHenue Makcsemna  uis
AJIEKTPOCTATUKUA B HHTErpalbHON (opme. DIeKTpHuecKass €MKOCTh OJHOTrO IPOBOJHUKA M JIBYyX
MIPOBOJIHUKOB, KOHIECHCATOPHI, paboTa Mo 3apsaKke KOHIEHCATOPOB. DHEPrus 3JIEKTPOCTATHYECKOTO
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nons. M3MeHeHMe  HANpSOHKEHHOCTH — DJIEKTPUYECKOrO IO IMPHU  BBEACHUU  JUICKTPHKA,
MOJIIPU3YEMOCTb TUIJIEKTPUKA, IUAICKTPUUYECKas IPOHULAEMOCTb. M3MEHEHHE AUDIEKTPUUYECKOU
MPOHHUIIAEMOCTH MPH XUMUYECKUX PEAKLHUAX U MCIIOJIBb30BaHUE ATOTO 3 derTa. DISKTPUIECKOE MoJie
B MpoBOAHMKAX. [IOHATHE O TOKE MPOBOJUMOCTH, BEKTOp TOKAa M CWIa TOKa, MU(QepeHnnanbHas
¢dopma 3axkona Owma. IlepBoe mpaBmwio Kupxroda. IlpuumHa mosBICHUS SJIEKTPUYECKOTO TOKAa B
MPOBOJIHUKE, (PU3UUECKUI CMBICT MOHSATHS CTOPOHHHUX DJIEKTPUYECKUX cuil. BriBoa 3akoHa Oma miist
Bcelt enu. Bropoe npasuno Kupxroda. MarHuTHoe mosie mpsiMoro Toka, OObsICHEHHE €T0 MOSBICHUS
Ha OCHOBAaHUM pEJSITUBUCTCKUX IIpelacTaBlieHUi. VHTerpanbHble ypaBHeHMs Makcsemna Ui
[IOCTOSIHHBIX MAarHUTHBIX MOJIed. [Ipumepsl BBIYMCICHUSA HANPSKECHHOCTEH MarHUTOCTAaTUYECKUX
noneii. 3akoH buo-Casapa-Jlamiaca. BzaumozelictBue moneit u 3apsinos (ToxoB). @opmyna Jlopenna
JUIsL CWJIBI, NEHCTBYIOLIEH HA 3apsi]l CO CTOPOHBI JIEKTPUYECKOIO M MarHUTHOro nosei. IlpuHnun
JNEUCTBHUSL MAacC-CIEKTPOMETPOB M MX IPUMEHEHHS B XUMHUHU. VHIYKIUOHHBIE SBICHUS,
TpaHchopMaTopsl, (QHU3MUYECKUE TNPUHIMIBI HX JAedcTBHs. Okcrtpatoku. IlomHas cucrema
UHTETpalbHbIX ypaBHeHMH MakcBemia. CMbICI WIEHOB CHCTEMbl ypaBHeHMN Makcsena,
ONUCBIBAIOLIUX SIBJIICHUS, CBA3AHHBIE C HM3MEHEHUSMM JJIEKTPUYECKMX M MArHUTHBIX BEJIUYMH BO
BpeMEHU. B3anMOCBA3b 3IIEKTPUYECKUX U MATHUTHBIX [IEPEMEHHBIX I10JIEH, JEKTPOMATHUTHOE TI0JIE U
m3nydenue. [loms aBmxkymuxcs 3apsanoB. HM3mydeHue SI€KTPOMArHUTHOIO I10JIS HEPAaBHOMEPHO
IBUOKYIIMMcs 3apanoM. «Ilapagoke» aToma.

Pa3gen 3. OnTuka u aToMHasi pusuka

JIEKTPOMarHUTHOE M3JIy4YeHHe H ONTHKA

CB0060IHOE AIIEKTPOMArHUTHOE TOJIE U €r0 CYIIECTBOBAaHME B BHUJE HJIEKTPOMArHUTHON BOJIHBI
IlonepeyHOCTh 31EKTPOMArHUTHBIX BOJH. CKOPOCTh PAaCIpOCTPAHEHMS AIEKTPOMArHUTHBIX BOJIH U
criocoObl ee u3mepenus. lllkana snekTpoMarHuTHBIX BOJIH. CriocoObl TeHepaluy U UCIIOJb30BaHUE B
HayKe U TEXHUKE BOJIH Pa3JINYHBIX YACTOT.

SIBeHus1, OMUCHIBaeMbIE BOJIHOBOM Teopueil cBeta. VHTepdepeHIus cBeTa, yCIOBUS MOSBICHUS
CTaTUYECKON HUHTEePPEpEHIIMOHHON KapTUHBI, HMHTepEpeHIsl Tpu pas3jieieHuu (poHTa BOJHBHI,
MIPOCBETJIEHHE ONTHUKH, MHTEP(EpOMEeTprl U UX HCHosb30BaHue. Dypbe-criekrpoMerpsl. [lonsTue o
ronorpadun. Jdudpakuus, nuppakuus Ha mend. PoKyCHpOBKa 3JIEKTPOMArHUTHBIX BOJIH U CBS3b
pasmepa TU(PPAKUMOHHOTO TMATHA C pasMepamMu peduiekTopoB. OcCOOEHHOCTH OpraHU3alUH
PanuOoJIOKAIIMOHHON CITy)KObI. YCIIOBHUSI IEpexoJa OT BOJHOBOW ONTHKH K T'€OMETPUYECKOU. 30HBI
@penens, 30HHas 1acTUHKa OpeHens Kak GOKyCUpPYIOMUi 3neMeHT. udpakonHas pemerka Kak
IHMCTIEPTUPYIONIAsl cUcTeMa. AHajJM3 COCTaBa CBeTa MO JJIMHAM BOJIH. PeHTreHoBckas nudpakuus,
noHATHE 00 00paTHBIX AU(PPAKIIMOHHBIX 3a7a4aX, pEHTTEHOCTPYKTYPHBIM aHAJN3 U €ro 0COOCHHOCTH
NPUMEHUTENbHO K OuojornueckuMm oObektam. IIpoctpanctBennas crpykrypa JHK u PHK.
JudpaKkIMOHHBIN Tpeies pa3penaromieil CIoCOOHOCTH ONTUYECKUX TPHUOOPOB.

CBeT u BelecTBO, MOHATHE O BTOPUYHBIX BOJIHAX, pa3zeieHne YHEPIUU Ha rpaHulle pasnena das,
PE30HAHCHBIN XapaKTep B3aUMOJCWCTBUS CBETa W BellecTBa. Jlucmnepcus, Kiaccudeckoe 0ObsICHEHUE
3aBUCUMOCTH KO3 (UIMEHTa MPETOMIICHUS CBETa OT JUIMHBI BOJHBI MAJaloOIIEro cBera. SIBieHue
JBOMHOTIO JIy4enpeIoMIIEH!s, NoJIsIpu3alus cBeTa KpucramuiaMu. [1oaspu30BaHHbI CBET, ONTHYECKAs
aKTUBHOCTb, CaxapoOMETpHs, MHCIIOIb30BAaHUE SBJICHUS BpALICHUS IJIOCKOCTU MOJSpU3aLUA B
MoJIeKyJsipHOH Onosnorun. @otoadekt u KBaHTOBas Mpupona ceera. Kpyr sBieHui, 00bsICHUMBIX C
KBAaHTOBOM TOYKM 3PEHHS, MHUKPOCKOIMYECKOE M MAaKpPOCKONHMYECKOE B ONTHKE. JIBOWCTBEHHOCTH
NPUPOJBl CBETA. 3aKOHBI IMOIJIOIIEHUS CBETAa, IMOHATHE O HENWHEHHBIX 3ddexTax. OCHOBHBIC
3JIEMEHTHI KOHCTPYKIUH CIIEKTPO(POTOMETPOB. 3aKOHBI OCBEIICHHOCTH, 3aBHCUMOCTh OCBELICHHOCTH
OT BUJa OCBETUTEIICH.

9J1eMeHThI YueHus 0 CTPOCHHH BeIllECTBA



OcoOeHHOCTH TOBEACHUS MMKpOUYacTUll. [IpHHIMIBI OMUCaHMA TOBEACHHUS MMKpPOYACTHIL,
BOJIHOBasl (DYHKIMs, COOTHOILEHHE HeompenaeneHHocrell, BonHa xae bpoins. Iloctymater Bopa.
VYpaBuenue Illpeaunrepa (BpeMeHHOE M CTalMOHAPHOE), (DU3MUYECKHI CMBICI BXOJSIIUX B HEr0
wieHoB. Pemenne cranmonapHoro ypasHeHus Illpenunrepa s 4acTUbl B OJHOMEPHOM
MIOTEHIMAIBHOM SIIMKE M YacCTHLBl HAa OKPYKHOCTU. YCIIOBHs IOSIBIICHUS KBAaHTOBBIX SIBJICHUM.
Bnustnue maccel M 007acTH JOKadM3alMM 4YacTHUL. J[ByMepHas MOTEHIMANbHAas sIMa, BBIPOXKJICHHE
KBAHTOBBIX COCTOSTHUN U CHATHUE BBIpOXKJIeHH. [loTeHIIManbHast sMa KOHEYHOH ITyOUHBI U BIUSHUE €€
rIyOMHBl M IIUPUHBI HAa YPOBHH DSHEPrUM 4YacTUIBl. BO3MOXXHOCTH JIOKaTW3allMM 4YacTULBl B
npoctpanctBe. TyHHenbHBIH 3]dekt. 3amonnenue ypoBHed W mpuHuun Ilaymu, monHast sHeprus
COBOKYIIHOCTH DJIEKTPOHOB B KBAaHTOBOW CHCTEME. YPOBHU DHEPIrHHM B aTrOM€ BOJOPOAA, IEPEXOJbl
MEXIy ypOBHAMHU. VHIMBUAYaJIBHOCTH CIIEKTPOB aTOMOB U 3MHUCCUOHHBIM CIEKTPaJIbHBIA aHAIM3.
Mertannuueckass MOJIENIb MOJIEKYJIbI M OOBSICHEHHE KOPpPEJSAIMH LBETHOCTH BemiecTBa U 3¢ dekra
CONPSKEHMsI XUMUYECKUX CBSA3CH B MoOJIeKynax. HopManbHas U MHBEpPCHAs 3aCEJICHHOCTh KBAHTOBBIX
cocrossHuil. [lormnomenue, coHTaHHOE M BBIHYXJAEHHOE M3nydeHus. Kosdoumnuentsr DiHIITEIHA.
®opmyia [lnanka. Ycunenue cBera npy IpOX0KICHUH Yepe3 HHBEPCHO 3acellieHHYIo cpeny. [lonsatue
0 J1a3epax.

duznyeckas IPUPOJAa XUMUYECKOH CBSI3U. DJIEKTPOHHOE CTPOEHHE MHOTO3JIEKTPOHHBIX aTOMOB,
ruOpuau3anusi, OObSICHEHHE NPUYMH TOSBJICHUS IPOCTPAHCTBEHHBIX (opMm Mozekyn. I[lpuHiun
MaKCHUMaJIbHOTO TMepeKpbIBaHus. BHyTpeHHee BpallleHHe B MOJIEKYJIaxX U €ro poJib B OMOXUMHUYECKUX
peakuusax. /[BUsKeHHE 4acTHl] B MHOTOATOMHBIX MOJIEKYJIaX U BUABI MOJIEKYJIIPHON CIIEKTPOCKOIIHH.
CumMmeTpusi MOJIEKYJT U TIOSIBJICHUE TTPaBHII 0TOOPA.

@OTOXMMHUYECKHE pPEAKIMU U OCOOCHHOCTH TOTEHIMAJIbHBIX IOBEPXHOCTEH OCHOBHBIX U
BO30Y)KJICHHBIX AJIEKTPOHHBIX COCTOSIHMM B MoJjekynax. Pacmaa moiiekyna npu GpoToBO30OYKICHHSIX.
dusnueckas npupoaa ¢orocuHTesa. TpaHCHOpPT SHepruu npu (OoToCHHTE3e. 30HHAS CTPYKTypa
AJIEKTPOHHBIX COCTOSIHUM KPUCTAJIJIOB. 3allOJIHEHHBIE M HE3AIIOJHEHHbIE 30HBL. YpoBeHb Depmu.
[TpoBOAHUKH, TOTYITPOBOJHUKH U TUIEKTPUKUA. OCOOEHHOCTH MPOBOJUMOCTH B OJTYIPOBOTHUKAX.

CucremaTiKa 3JIEMEHTapHbIX YacTHUL]. 3aKOHBI B3aMMOIPEBPALICHUN YacTHULl, SACPHbIE PEaKLUH,
nedext maccel. CTpoeHHe siAep, SACPHbIE CUIIbI, YCTOWYHMBBIC U HEYCTOWYMBBIC SIIpa, €CTECTBEHHAS U
HCKYCCTBCHHAs PagvOaKTUBHOCTb. 3aKOHBI PagvOaKTUBHOIO pacnaza. ITpuHIUIEI
PaZMOaKTUBALIMOHHOTO aHanu3a. «MedeHble» arombl B Ouonoruu. IlyTw MCHonb30BaHUS sIEPHOM
JHEPIUH.

3aKOHOMEPHOCTH Pa3BUTHS

[Tonsatue o6 »HBomouuu B (¢U3MKE, OHOJOTUM M JAPYrHX Haykax. I[IpOTHBOMOIOXHOCTB
HaIPaBJICHHOCTEN 3TUX HBOJIOIMOHHBIX MpolieccoB. IlyTu mpeomoseHus npoTUBOpEUHSI.

Bpems B kimaccuueckoMm mupe. Ponb nepnoandeckux U HeNepuoAndecKuX MPUPOIHBIX MIPOLIECCOB
B (OpMHpPOBAHMM TOHATUS BpeMeHH. VHBAPHMAHTHOCTH MNPOCTEHIINX (PU3HMUECKUX 3aKOHOB
OTHOCHTEIILHO CMEHBI 3HaKa BpeMeHH. HepaBHOBECHBIE MPOLIECCHI B CIOKHBIX CUCTEMaX U MOSBJICHUE
cTpenbl BpeMeHH. Ponb ciydallHBIX (GakTopoB B (OpMHpPOBaHMU CTpenbl BpemMeHu. Diykryauuu,
MOSIBICHUE CaMOOPTaHM3allMd B  OTKPBITBIX CHCTEMax M IepepacTaHue (QIyKTyaluu B
Makpockonuueckuii a3 pext. Ponb 6udypkanuii. [ToBegeHne 3HTPONHMN B OTKPBITHIX CUCTEMAX.

JlONOJTHUTEILHOCTD, COOTBETCTBHE, MPOrHo3. OOIHOCTH (PYHAAMEHTAJIbHBIX BHIBO/I0OB

(puzuku

[IpyHUIMT JONMOJHUTENHHOCTH M €ro BCeOOIIHOCTh. lVcmonbp3oBaHume Mojenel SBICHHH |
00BEKTOB B TpoIiecce MO3HAHMs KaK CJIEJACTBHE NMPUHIUIA TOMOJHUTEIbHOCTH. OOpaTHbIe 3a1auu,
CyObEKTUBHBINH (akTop mpu uX pemeHrH. OrpaHMuEeHHOCTh NMPUHIMIA JOKAa3aTeIbHOCTH B HayKe.
[TpuHUIMT COOTBETCTBHs, HaOIIOAaeMble W HEeHaOMoJaeMble BENIWYMHBI B ¢usuke. TpeOoBaHus K
¢dopmupoBanuio (GuU3NYECKUX Teopuid. PacimmpeHHOe NOHMMaHHE NPUHIMIA JETEPMHUHHU3MA.
CrnydailHOe M 3aKOHOMEPHOE B IPUPOJIE U MPEIENbl MPUMEHUMOCTH HAayqyHOro IporHosa. Haydnslii
IPOrHo3 B Hayke 00 obmiectBe. Pusnka u kubepHetnka. Ciesiue CUCTEMBI U yIIpaBlieHHE.
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4.2. Conep:xkanue JeKIui

Coneprxanue JIEKIU

Koma-Bo
JacoB

DBOJIONHUS M COBPEMEHHBIE MO/IeH (pu3ndeckoi KapTuHbl Mupa. CoBpeMeHHas
¢u3nKa Kak KyJbTypa HaOJIOJCHUH, MOJEIHUPOBAHUS, SKCIECPUMEHTAIBLHOTO
HCCIEN0BaHUs U KOJIMYECTBEHHOIO IPOTHO3UPOBAHHUS SABJICHU IPUPOBL. PoJib
¢u3MKK B pa3sBUTHM TEXHUKH M arpolpOMBIIIICHHOTO IPOM3BOCTBA.
Kunemaruka MarepuanbHOil Toukd. KoopaMHATHBIM METOA  ONMCAaHMS
nBrKeHUM. KnnemaTnueckoe ypaBHEHHE IBU)KEHUS U ONPEIEIIAEMBIE 10 HEMY
KMHEMaTHYECKHE XapaKTePUCTUKU. BEKTOPHBIN croco0 omucaHus IBHXKESHUM.
Bekropsl nepeMeleHus, CKOPOCTH, YCKOPEHHMs. YTIIOBBIE XapaKTEPUCTUKU
IBUKEHUS 110 OKPY)KHOCTU. OJIEMEHTBl  PEIATUBUCTCKOM  MEXAaHMKH.
[loctynatel cnenManbHOW TEOPUM OTHOCUTENbHOCTH. [IpeoOpasoBanus
Jlopenna. Crnoxenue ckopoctel. OTHOCUTENBHOCTb JJIMHBI OTPE3KOB U
JUIMTEJIBHOCTU BPEMEHHBIX MHTEPBAJIOB.

JluHaMuKa MaTepUaJbHOM TOYKUM U IIOCTYNATEIbHOTO JBMXKEHUS TBEPIOTO
tena. [IpuHnun orHocutenbHOCTH. 3akoHbl HbroroHa. Bunel cui. Jlunamuka
BpaIllaTEIBHOTO JBIKEHUS. MOMEHT Ccuiabl. MOMEHT UWHEpUHMH. 3aKOHBI
COXpaHEHUS UMITYJIbCa U MOMEHTA UMITYJIbCA.

WNuepuuanbHble 1 HEUHEpLHUANTbHBIE CUCTEMbl OTCYETa. CUibl MHEPUMHU MpPU

pa3NUYHBIX BUAAX JBIOKEHUs. Pabora, MOIIHOCTH U 3Heprusi. MexaHndecKkas
paboTa M MOIIHOCTh NpPU MOCTYNATEIbHOM U BpAIIATEIbHOM JIBH)KEHUSX.
Kunernueckas 3Heprust 1 TeopeMa 0 KUHETUUYECKOM sHeprun. KoncepBaTtuBHble
CWJIbl W TOTEHLMaJIbHas 3Heprus. Ilpumepsl MOTeHUMANbHBIX IMOJIEH. 3aKOH
COXPaHEHUs YHEPIUU B MEXAHUKE.

Mexanuueckue Kosiebanusi. KuHemaTHka rapMOHMYECKHX — KOJIEOaHMH.
Crnoxenue xonebaHuil. AKyCTHYECKUE PE30HATOPBI.
JluHamuka rapMoHMYeckux Kosiebanuid. JluddepenunanbHoe ypaBHEHUE

KoneOaHui. 3aTyxalollue M BbIHY)XICHHbIE KoJieOaHus. MexaHu4ecKuit
pe3oHaHc. MastHuku. MexaHnueckue BOJIHBL. BonHOBOe ypaBHeHue. Bubl
BoJIH. MIHTepdepenuus, nuppakuus U aucnepcus BoH. BoiaHb! 1 nHbopManus.

OCHOBHBIE I0JIOKEHUS MOJIEKYJIIPHO-KUHETHUECKON Teopuu. M eanbHbIi ras.
OcnoBHoe ypaBHeHne MKT u ypaBHEHUE COCTOSIHMS UI€AIBHOTO Ta3a.
ArperaTHble COCTOSHUSL U (pa3oBble mnepexonbl. PeanmbHble raspl. CxxmkeHHe

ra3oB. OcoOEHHOCTH JXKUIKOTO cOCTOsiHUS. CTpoeHue KpHUCTaIoB. JledexTs
KPUCTANINYECKOTO  CTpoeHus. IIpoyHOCTP W MIACTUYHOCTH.  SIBieHUs
nepeHoca.  /luddysus, TEMIONPOBOAHOCTH U  BHYTPEHHEE  TpEHHE.
MonexysspHO-KHUHETHUYECKas: TEOpUs SBJICHUN IIEpEeHOCa.

OCHOBBI  TEPMOJIMHAMHUKUA. BHYTpeHHssE »5SHeEprus ¢ NEpBOE  HAYaJIO
TepMoaMHAMUKU. PaboTa M TErIOEMKOCTh ra3za MpH Pa3IHYHBIX MPOIECcCax.
Bropoii 3akoH TepmMoAMHAMHKH. TerioBble JBUTaTENd M XOJIOAUJIbHBIC
Mamunbl. KIIJ[ TemnoBbIX aBUTaTeneil M CTATUCTUYECKHM CMBICT BTOPOTO
3akoHa TepMmoauHaMuku. Ilonstue sHTponuu. IloHsTHE O TEpMOAMHAMHKE
HEOOPATHMBIX MTPOLIECCOB M OTKPBITHIX CHCTEM.
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OnexTpuueckuil 3apsia. BzanMoneiicTBue 3apsaaoB. DIEKTPOCTATUUECKOE MOJIE.
Bekrop Hanpspk€HHOcTH. Pacu€r anektpocratmyeckux mnoJsie. IloTeHuwnan
AJIEKTPOCTaTUYECKOro mojsi. PaboTa 1Mo mepeMemeHuro  3apsgoB B
JJIEKTpOCTaTUUeCKOM  moje. IloTeHnuman W rpagueHT  NOTEHIMAIA.
OKBUIOTEHIMAIbHBIE IIOBEPXHOCTH. BemiectBo B AIEKTPUYECKOM TOJIE.
ITonspuble 1 HenosspHble MOJIEKYHbl. llonsgpusanusa nudnexkTpukoB. Bekrop
cMmemieHusd. [IpoBOJHMKM B 3JIEKTPOCTATUYECKOM IIOJE. JIEKTPOEMKOCTD
npoBogHUKOB. Konnencaropsl. IlocTosHHBIN 35ekTpuueckuil ToK. 3akoH OMa.
Onekrponsuxkymas cuia. [IpaBuna Kupxroda u pacd€rel 3IeKTPUUECKUX
neneil. Knaccuueckas Teopusi 3JI€KTpONpPOBOAHOCTH. BpiBox 3akoHa Owma.
IIpupona ceepxmpoBoaumoctd. Hocurenn Toka B pasiavyHbIX ITPOBOJIHUKAX.
OnemMeHTbI TEOPUHU AJIEKTPONPOBOAHOCTH. [TonmynpoBoAHUKHY.
[TonynpoBOAHUKOBBIE MPUOOPBEI.  DJNEMEHTHl (U3MUYECKONH  DICKTPOHMKH.
KoHTakTHBIE SBJIEHUS B METAJUIAX U MOIYIPOBOJAHUKAX. Y CIIEXH COBPEMEHHOM
MOJIyITPOBOIHUKOBOM KOMITBIOTEPHOI TeXHUKU. broTOKM 1 OnonH(popMaTuka.

MaruutHoe 1one. B3auMOAEUCTBHE  DIEKTPUUYECKUMX TOKOB. Pacuérsl
MarHuTHbIX 1osned. 3axkoH buo-CaBapa-Jlannaca. MarHutHele CBOiCTBa
BemectBa. Jlua-, mapa- u  ¢eppomarHeTuku. JlomeHsl. DeppuTHL
DNEKTPOMAarHUTHHIE CEMapaTopbl B arpoMH)KeHepuu. [leiicTBME MarHUTHOTrO
IOJII Ha DBJEKTPUUECKUH TOK M JBWXKYHIMECsS 3apspkeHHble yacTulibl. Cuna
Amnepa u cuna Jlopenma. O¢dexkr Xomma.  DneKTpoABUraTeNH.
OnexTpoMarHuTHass UHAyKIMs. 3akoH Papaznes u npaswio Jlenna. Mexanusm
Bo3HUKHOBeHHd OJIC wunaykuuu. I'eneparopel rapmonudeckoid OJC wu
TpanchopmaTopsl. MHAYKTUBHOCTH MPOBOJHUKOB. DHEPIHsi MATHUTHOT'O TOJIS.

OnexTpoMarHuTHas UHAYKIMs. 3akoH Papaznes u npaswio JleHna. Mexanusm
Bo3HUKHOBeHHd OJIC wunaykuuu. I'eneparopel rapmonudeckoid OJC wu
TpanchopmaTopsl. MTHAYKTUBHOCTH IPOBOIHUKOB. DHEPTUsS MArHUTHOTO TOJIS.
IlepemenHbIil anekTpudeckuii Tok. Llenu nepemenHoro toka. 3akoH Oma i
Lenel nepeMeHHoro Ttoka. [loigHoe CcompoTUBIEHUE NEPEMEHHOMY TOKY.
Bekropnas  muarpamma. Pe3oHanc B memsx  INEPEMEHHOr0  TOKa.
OnexkrpomarautHoe nose. O6o6menne 3akona dapanesi. 3aKOH MOJHOTO TOKA.
Toxk cMenieHus. DIeKTpOMarHuTHbIE BOJIHBL. Y paBHeHus Makcsemna. Cucrema
ypaBHeHMid MakcBemia B nuddepeHuanbHol U MHTErpaibHOM  (popMmax.
Bexrop Ywmosa-llovintunra. /laBneHue ceera. ['apMOHMYECKHM OCLMILIATOD.
CB00OOHBIE 3JEKTPOMArHUTHBIE KOJeOaHMs. 3aTyXalollde W BbIHYXJICHHbBIC
konebanus. Pesonanc. I'eHeparus, mepenaya M NpUEM DIEKTPOMArHUTHBIX
BOJIH. OTKpBITBI ~ KOJEOATENbHBIA  KOHTYP. [Tpunuun  paboThI
pamyonepenaTyuka M paguonpuéMHuka. Monpymsanus U IeTEeKTUPOBAaHUE
JJIEKTPOMArHUTHBIX  BOJH.  Paguonokanmsa wu  rteneBuueHue.  Illkana
JJIEKTPOMATHUTHBIX BOJIH. Pa3imuuHbIe quana3oHbl 4acCTOT 3JIEKTPOMArHUTHBIX
BOJIH, UX XapaKTepHble 0COOEHHOCTH U TEXHUYECKHE CPEACTBA UX MOJIYUCHHUS.
Vcnonp3oBaHue BHIUMBIX YyIbTPA(pHUOJIETOBBIX W JPYTHX U3IYyYCHUH B
PacTEeHUEBOJICTBE U JKUBOTHOBOJACTBE. JJIEMEHTHI BOJIHOBOM onTukH. [IpuHiun
['oitrenca. Uatepdepennns cBera. KorepeHTHOCTh M ONTUYECKHA XOJT JIyUeH.
YcnoBust MakcuMymMa UM MUHUMYyMa.  MHTepdepomerpsl.  DieMeHTHI
rojorpaguu. Judpaxius CBETa. ITpuHmn I'rorirenca-®Openens.
Hudpakumonnas pemérka. Cnektporpadus. Judpakuus peHTIeHOBCKUX
nyded. B3amMopnerictBue usilydeHus c BemiecTBoM. llossipusanus ceera mpu
OTpaXXEHMH U IpenomiieHuu. JIBoliHoe iyuenpenomiieHue. Onruuecku
akTuBHble BemiecTBa. Caxapumerpsl. MckyccTBeHHas aHu30Tponus M €€
ucnosnb3oBanue. HopmanbHas u anomanbHas gucnepcens. TermioBoe u3iydeHue.
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AbcomotHo uépHoe Teno. 3akoHbl Kupxroga, Credana-bonbumana n Buna.
@®opmyna Ilmanka. Ontuueckas nupomerpus. Doroadpdexr. Buemnrnmii,
BHYTPEHHUH W  BEHTWIBHBIH  (poTodddext. VYpaBHeHue ODHHIITEHHA.
[Tpumenenne ¢dotornementoB. Iddext Komnrona. JlroMuHeceHTHOE
U3ITy4YCHUE. BuontoMuHeceHus. doTobHONOTHYECKHE MIPOIIECCHI.
@otocunTe3. TepMoauHamMuKa U MexaHu3M poTtocuHTe3a. buosnepreruka.

Hrtoro

16

4.3. Coaep:xaHue JJa0OPaTOPHBIX 3aHATHI

HaunmenoBanue 1a00paTOpHBIX 3aHATUI

Kox-Bo
4acoB

Omnpenenenne MOMeHTa HHepIuK MasiTHiKa O6epbeka

W3yueHue konebaHnii MAaTEMaTHUECKOTO MasTHUKA U OTIPEICIICHUE YCKOPCHUS
CBOOOIHOTO aACHUS

Omnpenenenue BI3KOCTH KUJIKOCTU 1o Metoy CTokca

I/ICCHG,Z[OBaHI/Ie QJICKTPOCTATHUYCCKOTO TTOJIA

W3mepenne ropu3oHTaIbHOM COCTABISAIONIEH MArHUTHOTO MOJI 3eMIIN

W3yuenne qudpakiin cBeTa 1 onpeaeeHue JJIMHBI CBETOBOW BOJHBI IIPU
MOMOIIHU TU(PAKIIMOHHON pemETKU

N (NN NN

Hroro

4.4. Copeprxanne NPAKTHYECKHUX 3aHATHI

n/n

HanmeHnoBaHue NpaKkTUYECKUX 3aHATHN

Kox-Bo
4acoB

Kunematuka

JnHamuka

3aKOHbBI COXpPaHEHUs

MexaHn4deckue KoueOaHus U BOJTHBI

DeMeHTHl MOJICKYISIPHOM U CTaTUCTUYECKON (U3HKH

ONEeMEHTHI TCPMOAWMHAMUKN

DNIEeKTpOCTAaTUKA

I1OCTOSIHHBIN TOK, DJIEKTPUYECKUE LIEITH U MaTEPUAJIbL.

OO N~ W

IlocTossHHOE MAarHUTHOE I10JIE

[
©

3JICKTpOMaFHI/ITHBIe KOJIEOAHUSI 1 BOJIHEL.

NI RFRPINEFPRFRPINDNNDN

Hrtoro

[EY
»

4.5. Buabl u coaep:kaHue caMOCTOATEIbHON padoThl 00yYaromMXCcs

4.5.1. Buzbsl caMOCTOATENBbHOM paboThl 00yJaromuxcs

Bunpsl camocTosTebHON paboThl 00yyaromuxcs KonnuecTtBo yacos

[ToaroToBKa K MPAaKTUYECKUM 3aHSATHSIM 80

ITonroToBka Kk 1a00pAaTOPHBIM 3aHITHSM H K 3alIUTE 80
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712a00paTOPHBIX PabOT

CaMOCTOATEIBHOE U3YUEHUE OTIEIBHBIX TEM M BOIIPOCOB 78
[ToaroroBka K 3K3aMeHy 60
Hroro 298

4.5.2. Conep:kaHue caMOCTOSITETbHON pabOThl 00YUarOIIXCS

Ne Kon-Bo

- HaumeHoBaHMe H3y4aeMbIX TEM WM BOIIPOCOB 4ACOB

1. Kunemaruka. 3amauu OaNIMCTUKHM, HABEIEHHUS HA I€]Ib, OINTHUMHU3ALAU 23
JIBUKEHMS], UX IPUMEHEHHNE B arPOMHKEHEPHH.

2. Jlunamuka. PeakTuBHOE nBHokeHMe. JIBrmkeHue HeOecHBIX Tei. [TonéTel B 23
KOCMOC. Y CTOMYHMBOCTh IBWKEHMS. [ MPOCKOIIBL.

3. 3akoHbl coxpaHeHus. [lepenada MOIIHOCTH B MEXAHMYECKUX CHCTEMAX.
[Ipo6nema 6e3onopHoro nmwxenus. [Ipobrema BEYHOrO JBUTATENS MEPBOTO 23
poJa.

4. Mexannuyeckue KojaeOaHuss M BOJIHBI. PacdéT KOHKPETHBIX COCTOSIHUM U 23
orpeJienieHue cCOOCTBEHHBIX YaCTOT KOJIEOATEIbHBIX CUCTEM

5. DJeMeHThl MOJIEKYISIpHOM M cTatucTtuueckoi ¢usuxu. OcoOeHHOCTH
KHUAKOro cocTosiHusA. I10BEpXHOCTHOE HATSDKEHHME, CMAauMBaHUE, KalUJUIAPBL. 23
IlouBeHHas Bilara v MOJUB PACTCHUM.

6. DneMeHTbl TEepMOAMHAMMKHM. TemyoBas SHepreTMka MU €€ 3KOJOIMYECKHM 23
acnekT. Tennons3omnsaus, METoAbl SJKOHOMUU TEILIA.

7. Onextpocratuka. (CTaTHueckoe  JJIEKTPUYECTBO.  OJEKTpHU3aLUs  Tel. 23
JIBMKEeHME 3apsDKEHHBIX YAcTHI] B 3JIEKTPUUECKUX MOJIAX. AHAJIOTHUM MEXIY
AJIEKTPOCTATUYECKUM U IPaBUTALIMOHHBIM MOJISIMU.

8. ITOCTOSIHHBIN TOK, MEKTPUYECKUE LIENU U MaTepuaibl. JJIEKTPUIECKUI TOK B 21
KHUJKOCTSIX M razax. KopoHHBI pa3psia. D1eKTpopuiIbTpsl.

9. IloctossHHOe MarHutHOe moje. IlocrosHHBIE MarHUTBHL. MaruutHoe mOJE 20
3emnu. JIBukeHMe 3apsDKEHHBIX YacTMIl B MarHUTHBIX THOJsAX. Mace-
CHEKTPOMETPHSL.

10. | DnexTpomarHuTHbBIE KojeOaHus M BosHBL. M300perenue paauo. Ilepemaua 16
curtanoB. PagnocBs3p u paguosnokaiys. MUKpOBOJIHOBas] TEXHUKA.

11. | 'eomerpuueckas U BOJHOBAs onTuka. OnTUUecKue N300pakeHus. MexaHuzm 16
3penus, AedekTrl 3peHus. OnTHuecKue sIBJIeHus B aTMochepe.

12. | KanroBas onrtuka. JlromuHecueHuus. BpIHyXIeHHOE U3JIy4YeHUE U 16
ONTUYECKUE KBaHTOBbIe reHepaTopbl. Portonbl. OmnbiT bére, sddexrt
Komnrosa.

13. | DneMeHTHl KBaHTOBOW MEXaHWKHM M aTOMHOM (u3uku. [locraHoBKa 3amau o 16
IBIKEHUM MHKpodacTuil. Ormnepatopsl (Qu3MuYecKUX BennuuH. KBaHTOBbIE
COCTOSIHUSL.

14. | AToMHOE SApO M BIeMEHTapHble 4yacTULbl. VOHM3MpyIOIIHME H3JIy4eHUs U 16
OLlCHKa MX JEWCTBMS Ha MaTepualibl M JKUBBIE OpPraHU3Mbl. MeTonbl
U3MEPEHUsI HMHTCHCUBHOCTM MOHU3MPYIOIIUX H3IYy4eHUH. EcTecTBEeHHBIN
paauanuoOHHBINA (HOH.

15. | CoBpemenHas puznueckas KapTHHa MUpa. Poib Gu3nku B pa3BUTHH TEXHUKH 16
U arpoNpOMBIIUIEHHOTO POU3BOJCTBA.

Hroro 298
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5. Y4ueOHO-MeTOANYECKOe o0ecnieYeHrne CaMOCTOSITeIbHON padoThl 00y4aroIIuXCs

VYuebHo-meronuueckue papaboTku umerotcst B Hayunoit  6ubnmuorexke ®I'BOY BO HOxHo-
VYpanbckuit ['AY:

1. Meronuueckue yka3aHHust © KOHTPOJIbHBIC 3aaHusl 10 (U3MKe [DIEeKTPOHHBIN pecypc] : ajs
CTYZIeHTOB 3a04HOU (popMmbl 00yueHus. Y. 1. dusndeckre 0CHOBBI MeXaHUKH. MonekynsipHas pusmnka
u tepmoauHamuka / coct.. ABneeB M. B. ; HOxHo--Ypanbckuii 'AY, UHCcTUTYT arpouHxeHepun .—
Yensaounck: KOxuo-Ypanbckuit [AY, 2016 .— 70 c. + wi. — ¢ npun. — 0,6 MB .— Jloctyn u3 cetn
Wurepuer . http://188.43.29.221:8080/webdocs/fisika/krabl.pdf — Jloctynm wu3 noKajabHOW CeTH.
http://192.168.0.1:8080/localdocs/fisika/krabl.pdf

2. Meronnyeckue ykazaHus U KOHTPOJIbHBIC 3alaHus 10 (pusuke [DnekTpoHHBIA pecypc] : s
CTYICHTOB 3a04HOM (opMbl 00yueHus. Y. 2. DneKTpoaHaMKKa U KBaHTOBasi (pusuka / coct.. ABneeB
M. B. ; FOxHo-Ypansckuit 'AY, Uncturyr arponrkenepun .— Yemabunck: FOYpl'AY, 2016 .— 62
c. + wi1. — ¢ npui. — bubmumorp.: c¢. 60 (18 nas3e.) .— 0,6 MB .— Jloctyn u3 cetu Uutepuer .—
http://188.43.29.221:8080/webdocs/fisika/krab3.pdf - Jloctynm W3  JIOKaJIbHOM  CeTH.
http://192.168.0.1:8080/localdocs/fisika/krab3.pdf

6. ®OH/ OLIEHOYHBIX CPe/ICTB AJs NPOBeAeHUs
NMPOMEKYTOYHOH ATTEeCTANMHU 00y4aI0IIUXCH

Jlnsi ycTaHOBIICHHUSI COOTBETCTBHUSI YPOBHS MOATOTOBKH oOywaromuxcs TtpedoBanmsiM ®I'OC
BO paspabotan (oHI OLIEHOYHBIX CPEACTB Ul TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEACHUS
NPOMEXYTOYHOM arrecraunu oOyyaromuxcs 1o jguciuiimHe. ©OOHJ  OIIGHOYHBIX  CPEICTB
npencrasieH B [Ipunoxenun Nel.

7. OCHOBHAs M JONIOJHUTEJbHAsI y4eOHasi IMTePaTypa, He00X0AUMas JIsl OCBOCHHS
AUCHHUIINHBI

OcHoBHas ¥ JOMOMHUTEIbHASA yueOHas muTeparypa umeercs B Hayunoit Oubnmorexe "
ANEKTPOHHOU HH(pOopManoHHO-00pazoBarensHoii cpene DI'BOY BO I0xHo-Ypanbckuit [AY.

OcHoBHasi IMTepaTypa

I'pa6osckuti P.U. Kypc dusuku [Dnekrponusiii pecypcl: yueb. nmocobue / P.M. I'paboBCKuUil -
1.1. Mocksa: Jlauwp, 2012 - 608 c. - Jocryn k mnoimHoMy Tekcty c¢ canta DOBC Jlanp:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=3178.

HBanos U. B. CO0pHUK 32714 110 KYPCY OCHOBBI (DU3MKH ¥ Onodu3uku [DiekTpoHHbIl pecypc]:

1.2. / Usanos U. B. - Mocksa: Jlaup, 2012 - Joctyn K mojgHoMY Tekcty c¢ cavita DBC JlaHsp:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=3802

JIuennie H.M. Kypc dbusuku [Dnexrponnsiii pecypel: yueonuk / H.M. JlueHnues - MockBa:

1.3. Jlaws, 2012 - 672 ¢c¢. - Jloctymmi K TOJHOMY Tekcty ¢ cahita DBC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=2780.

1.4. Mexannka. MonekynsapHas ¢uU3MKa U TepMOAMHAMUKA [DICKTPOHHBIN pecypc]: 1abopaTopHbIit

OPAKTUKYM 0O (PU3UKE JUId CTYAEHTOB OYHOU M 3a04HOU (hopM 0OVYEHUs 110 HAOPABICHUIO
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140400 - "Daekrposnepreruka u snekrporexanka’ [ UTI'AA; cocrt.. E. M. bacapeiruna [u jap.] -
Yensounck:  UYTAA, 2012 - 140 c¢. - Jloctym W3  JIOKAJIbHOW  CETH.
http://192.168.0.1:8080/localdocs/fisika/7.pdf. - Jloctyn u3 cetu WuTepHer:
http://188.43.29.221:8080/webdocs/fisika/7.pdf.

CagenbeB U. B. Kypc o6mieit dusuku: yued. nmocobue: B 3 1. / Y. B. Casenwen - CII6.: Jlans,

2007 - T. 1: Mexanuka. MonekynsapHasa ¢usnka [Duexkrponssiii pecype] - 432 c. - JocTyi K
noJiHOMY TekceTy ¢ caiita DBC Jlanp: http://e.lanbook.com/books/element.php?pll id=71760.

CagenbeB U. B. Kypc o6mieit dusukn: yaedHO€e mmocobue uisi CTYaeHToB By30B: [B 3 1.] / U. B.

CasenpeB - CII6.: Jlamp, 2008 T. 2: DuekrpuuecTBO M MarHetusM. Boiassl. Onruka

[DnexTponnsiii pecypc] - 496 c¢. - Jocrynm K 1onHOMY Tekcty ¢ cavita DBC Jlads:
http://e.lanbook.com/books/element.php?pll id=71761.

CagenbeB U. B. CoopHHUK BOIIPOCOB M 3aj/1a4u 110 oomiel dusnke [DnekTpoHHBIN pecype]: yueo.
nocobue / U. B. CasenbeB - Mocksa: Jlaus'", 2016 - 288 c. - JTocTyIl K HOJHOMY TEKCTY C CalrTa

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

OBC Jlans: http://e.lanbook.com/books/element.php?pll id=71766.

JlomoJIHuTeIbHAS JIUTEpPaTypa

Boubkenmreitn B. C. CoopHuk 3a1a4 no oomremy kypey dusuku [Teker] - C.-IlerepOypr:
Kuawxusiii mup, 2003 - 328c.

Bonbkenmreiin B. C. CoopHuk 3ama4 o obmiemy Kypey ¢pusuku [Teker]: Yueb.mocodue st
BTy30B / [lon pen..B.CasenseBa - M.: Hayka, 1990 - 397c.

I'pa6osckuti P.U. Kypc dusuku [Dnekrponssiii pecypc]: yueb. nmocobue / P.U. I'paboBCKUi -
Mocksa: Jlanb, 2012 - 608 c. - loctyn k moaHoMy TekceTy ¢ caiita DBC JlaHs:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=3178.

3ucman I'. A. Kypc obmieti dusuku [Daexrponusiii pecypel: B 3-x 1./ T'. A. 3ucman, O. M.

Topnec - CII0.: Jlaup, 2007- T. 1: MexaHuka, MOJeKvisipHas QU3UKa, KOJIcOAHUS U BOJIHBI

[Dnexrponnsiii pecypc] - 352 c. - locTyir k moaHomy Tekcty ¢ caiita DBC Jlans:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=508.

WBanos U. B. OcHoBel husuku u 6nodusuku [Daexrpornslil pecypel: / isanos 1. B. -

Mocksa: Jlans, 2012 - Jloctyn K mostHoMy Tekcety ¢ canita 95C Jlansb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=3801.

Uponos U. E. 3amaun nio obmieit dusuke [Daexrponrusiii pecypel: / Y. E. Upomos - Mocksa:
Jlanp", 2016 - 416 c. - loctyn Kk nonHoMY TekceTy ¢ caiita DBC JlaHb:
http://e.lanbook.com/books/element.php?pll id=71750.

Kanamaukos H. I1. [IpakTUKYM 110 peLISHUIO 3a7a4 10 oomeMy Kypey dusuku. Konebanus u

BosHbL. OnTuka [Dnexrponnsiii pecypel: / Kanamnaukos H.IT., Koxesuukos H.M., Kotsipsio
T.B., Coupun I'.T'. - Mocksa: Jlaus'", 2013 - Joctyi k mosHoMy Tekcty ¢ cavita DBC Jlaup:
http://e.lanbook.com/books/element.php?pll id=38839.
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Kanamaukos H. I1. [IpakTUKyM 110 PELICHUIO 3aa4 00 o01emMy Kypey dusnku. OCHOBBI

KBaHTOBO# (m3uku. CTpoeHue BerecTBa. AToOMHas U siaepHas Gusuka [DIeKTpoHHbIN pecypc]:
1.8. /Kanamuukos H.II., Koxxesunkos H.M., Korsipino T.B., Cmpun I'.I". - Mocksa: Jlans", 2014 -

Joctyn k mosHOMY TekeTy ¢ caita ObC Jladb.

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

Kanamuaukos H.I1. ®usuka. UHTEpHET - TECTUPOBaHME 0A30BbIX 3HAHUMN [ DIEKTPOHHBII
pecypce]: / H.IT. Kapamraukos, H.M. KoxeBaukos - Mocksa: JIaab, 2009 - 150 c. - JTocTyil K

1.9.
OoJIHOMY TekCTy ¢ caiita DBC Jlaub:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=172.
110 Cagenbes U. B. Kypc obureit dusuku [Teker]: Yueb.mmocobue misg BTy30B. T.2. DIEKTPUIECTBO
" u marnerusMm.Bonubl.Ontuka - 496¢. - M.: Hayka, 1982.
Co6opHuk 3ama4 o dusuke [Dnexrponnsiii pecypel: / P. I1. Bespepxussa, H. H. TopoxoBckuii, P.
111 U. I'pabosckuii; Mo pea. P. Y. I'paboBckoro - Mocksa: Jlanp, 2012 - 128 c. - JlocTvyn K

noaHoMY TekcTy ¢ carita DBC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=3899.

Iepuoguveckue u3xaHus

«[Ipubopsl M TexHHWKA OJKcmepuMeHTa», «JlocTmkeHuss Hayku ©u TexHHKH B AlTK»,
«MexaHu3anust M DJCKTpU(UKAIUS  CEIbCKOTO  XO3scTBa», «CubupCcKuil ~ BECTHHK
CEJIbCKOXO3SIMCTBEHHON Hayku», «CelbCKOXO3SIMCTBEHHbIE MAlllMHBI U TEXHOJOTum», «Poccuiickas
CEJIbCKOXO035IMCTBEHHAs! HayKa», «CBETOTEXHUKA», « JHEPTOHAI30P.

8. Pecypchl HH()OPMALIMOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTu «HTepHET», HEOOX0UMbIE
JJISL OCBOCHUS M CHUIJINHbBI

1. EnuHoe OKHO JocTyma K y4eOHO-MeToAMYecKiM pa3padbotkam https://roypray.pd
2. DBC «Jlaup» http://e.lanbook.com/
3. YuuBepcurerckas oudanoreka ONLINE http://biblioclub.ru

9. MeToauueckue YKazaHud s oﬁyqamumxcsl IO OCBOCHHMIO JUCHUIIJIMHBI

VY4aebHo-MeTonuueckue pa3paboTku umerorcst B Hayunoii Oubnmoreke u JIEKTPOHHOU
uHpopmannoHHO-00pazoBatensHOU cpene PI'BOY BO IOxuo-Ypansckuit [AY:

1. Meronuueckue yka3aHHus © KOHTPOJIbHBIC 3aaHusl 10 (U3MKe [DIEeKTPOHHBIN pecypc] @ ams
CTYZEHTOB 3a04HOU (popMmbl 00yueHus. Y. 1. dusndeckue oCHOBBI MeXaHUKH. MonekynsipHas pusnka
u tepmoauHamuka / coct.. ABneeB M. B. ; HOxHo--Ypanbckuii 'AY, UHCcTUTYT arpouHxeHepun .—
Yensounck: KOxuno-Ypansckuii 'AY, 2016 .— 70 c. + un. — ¢ npun. — 0,6 MB .— Jloctyn u3 cetn
Wurepuer . http://188.43.29.221:8080/webdocs/fisika/krabl.pdf — Jloctynm w3 nokajabHOW CceTH.
http://192.168.0.1:8080/localdocs/fisika/krabl.pdf

2. Meronnyeckue ykazaHus U KOHTPOJIbHBIC 3alaHus 10 (pusuke [DnekTpoHHBINA pecype] : s
CTYICHTOB 3a04HOM (opMbl 00yueHus. Y. 2. DneKTpoaHaMKKa U KBaHTOBasi (pusuka / coct.. ABneeB
M. B. ; Oxno-Ypansckuiit 'AY, Uncturyr arponrkenepun .— Yenabunck: FOYpl'AY, 2016 .— 62
c. + wi1. — ¢ npwi. — bubmumorp.: c¢. 60 (18 na3e.) .— 0,6 MB .— Jloctyn u3 cetu Uutepuer .—
http://188.43.29.221:8080/webdocs/fisika/krab3.pdf - Jloctynmn W3  JIOKaJIbHOM  ceTH.
http://192.168.0.1:8080/localdocs/fisika/krab3.pdf
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10. UudopManmoHHbIe TEXHOJIOTHH, HCTIOJIb3yeMble IPH OCYIIeCTBICHHN
00pa30BaTeJILHOIO MpoIecca Mo THCIUIIINHE, BKJII0Yasi epeYyeHb MPOrPaMMHOT0 odecredeHust
¥ HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

B HayuHoii OubnuoTeke ¢ TepMUHAIBHBIX CTAHIIMM MPEIOCTaBIsSIeTCS JOCTYH K 0a3aM TaHHBIX:
- Koncynperantllntoc (cripaBouHbIe TPaBOBLIE CUCTEMBI);

- Texakcnept (mHGOpMarmoHHO-cripaBouHast cuctema 'OCTog);

- «Cenpx03TeXHHUKa» (ABTOMATU3UPOBAaHHAs CIIPABOYHAsL CUCTEMA).

- [Iporpammuoe o6ecnieuenue: MoitOduc CrangapTHbIif

11. MaTepuajibHO-TexHHYecKasi 0a3a, HeoOXoauMasi 17151 OCYIIeCTBJICHUS
00pa3oBaTeILHOIO NMpolecca mNo JMCUMILIHHE

Ilepeuyenn y4eOHBIX 1a0opaTopuii, ayIMTOPHIl, KOMIILIOTEPHBIX KJIACCOB

1. YueOHas aynutopusi IJisi MPOBEACHUS 3aHATHI JICKIMOHHOTO M CEMHHAPCKOTO THIIOB,
TPYHIOBBIX W HWHIWBUAYAJIbHBIX KOHCYJIBTAIIMH, TEKYIIEr0 KOHTPOJS W IPOMEKYTOTHOM
arrectanuu - aya. 205> (Jlabopamopus mexanuku, MOLEKYIAPHOU PU3UKU U MEPMOOUHAMUKY), AY .
20953 (Jlabopamopus snexmpomacHemuzma, ONMuKU U K8AHMOBOU Pu3uxu).

2. YueOHasi ayauTopusi IUIsl TIPOBEACHUS 3aHATHN JICKIIMOHHOTO W CEMHUHAPCKOIO THIIA,
KYPCOBOTO IPOCKTUPOBAHUS, TPYIIOBBIX W HWHIUWBHIYaJbHBIX KOHCYJIbTAllUH, TEKYILIErO

KOHTPOJIS ¥ IPOMEKYTOYHOM arrecTanuu - ayA. 310s.
3. YuebHast aynuropus IS NMPOBEJICHUS 3aHATUH JIEKIIMOHHOTO U CEMHHApPCKOTO THIIOB,

TPYNNOBBIX W HWHIWBUIAYalIbHBIX KOHCYJbTAIlMW, TEKYIIETO KOHTPOJS U MPOMEXKYTOYHOH
arrectanuu - aya. 501.

4. ITomerieHue 1151 XpaHeHHs yaeOHOTo o0opynoBanus - aya.303.

IlepeyeHb OCHOBHOIO y4e0HO-/12a00pPaTOPHOI0 000PY10BAHUS
YcranoBka nabopatopHas «CoymaapeHue mapoBy»

YcranoBka aboparopHas «MasTHuk MaxkcBeiaa»

YcranoBka 1aboparopHast «MasTHUK YHUBEPCAIbHbII

YcranoBka 1aboparopHast «MamHa ATByja»

YcranoBka s1aboparopHas «I mpockom»

YcraHoBKa I ONIPEIEIICHUs] OTHOLIECHUS YACIbHBIX TEIUIOEMKOCTEH BO3AyXa
YcraHoBKa I U3Y4YEHUs 3aKOHOB T€OMETPUYECKON ONTUKHU

YcranoBka AJId U3YUCHUA TTOJIApU3allii CBCTa

© oo N gk wNE

YcraHoBKa AJ1s U3ydeHUs TUPPAKIINH CBETa
10. MonHoxpomaTop
11. YcraHoBKa 7S MCCIIEIOBAHUS XapaKTEPUCTHK BAKyyMHOTO ()OTORJIEMEHTA
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12. UuHoBanuoHHbIe GOPMBI 00Pa30BaTEJIbLHBIX TEXHOJIOT Wil

Bun 3aparus

®opmbl paboThI

Jleknuu

I3

I13

AHayIn3 KOHKPETHBIX CUTYyalui
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IIPH/IO/KEHHUE Nel

®OH/I OHEHOYHbIX CPEICTB

JUISL TEKYILErO KOHTPOJISL YCIIEBAEMOCTH U IPOBEJAECHUS IPOMEKYTOYHOM aTTeCTallin

obyuaronuxcs o aucuuiuinae b1.5.18 ®u3uka

Hanpasnenue noarorosku 35.03.06 Arpoun:xkenepus

[Tpodpuns TexHnyeckue cucTeMbl B arpodu3Hece

YpoBeHb BHICIIEr0 00pa3oBaHus — GaKajdaBpHAT

Kpanudukanus - 6akaaaBp

dopma 00ydeHHs — 3a04HAS

YenaOUHCK
2017
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N -

COJIEP)KAHUE

Komnerennuu ¢ ykazanuem stamna ux ¢popmupoBanus B npoiecce ocsoenus: OIIOIT
[TokasaTeny, KpUTEPUH U IIKAJIA OLCHUBAHUS C(OOPMUPOBAHHOCTH KOMITETEHIIMI

TunoBbie KOHTpOJIbHBIC 3amaHus u (MJIM) WHBIC MaTepuaibl, HEOOXOAUMBIC IUIS OLICHKH
3HAHW, YMEHUWH, HaBBIKOB W (MJIM) ONBITA JEATEIBHOCTH, XapaKTePH3YIOMIUX ATarl(bl)
dbopmMupoBanus KOMIIeTeHIUI B mpotiecce ocBoenus OITOIT

Meroauueckue Marepuaisl, OIPEACIAIOIIME IPOLEAYpPbl OLCHUBAHWS 3HAHUM, YMEHUH,
HaBBIKOB W (MJIM) OMBITa JEATENLHOCTH, XapaKTepU3yrIuMX dTan(bl)  (HOpMHPOBAHHS
KOMIIETEHIUHI

4.1.  O1ileHOYHBIE CPEJICTBA JUIsl TPOBEJICHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH

4.1.1. VYcTHbI OTBET HAa IPAKTUYECKOM 3aHATHHU

4.1.2. Oryer o nabopaTopHOi paboTe

4.1.3. KourponbHas pabora

4.2. Tlpouemypsl ¥ OLIEHOYHBIE CPEICTBA IS IPOBEICHUS TIPOMEKYTOUYHOM aTTECTAIIUH
4.2.1. 3auer

4.2.2. Dx3ameH
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1. KommnereHuum ¢ ykazanuem 3tana ux ¢gopmuposanus B nponecce ocsoenust OIIOIT

Komnerenmuu o qanHo# qucuuiuiiae GopMHUpYOTCs Ha 6a30BOM 3Tare.

KonTponupyemsie KonTponupyemsie pe3ynbTaThl 00y4eHHs 10 JUCHUTUIMHE
pe3yabTaThI 3HAHUS YMEHHUSI HaBBIKU
ocsoenus OIIOIT
(KOMITCTCHIINN)

OIIK-2 OOyuatomuiicss nommken | OOyuatomuiicss noymkeH | OOydaromumiicss T0JKeH
CIOCcOOHOCTH K 3HATh! OCHOBHBIC | yMETh.  HCIIOJb30BATh | BIAJETh! HaBBIKAMH
UCIIOJIb30BAHUIO ¢u3nyeckue  3aKOHBI, | OCHOBHbIC (PU3MUECKUE | OMMCAHUS  OCHOBHBIX

OCHOBHBIX 3aKOHOB | SIBICHHSI W TIPOLIECCHI, | 3aKOHBI B | GU3NYECKUX 3aKOHOB,
€CTECTBEHHOHAYYHBIX | HA KOTOPBIX OCHOBAaHBI | MPO(ECCHOHATLHON SBJICHUH M TIPOLIECCOB,
JUCLUIUIMH B OPUHLUIOBL  JIEHCTBHS | ACATEIbHOCTH - | HA KOTOPBIX OCHOBAHBI
npodeccuoHabHON | 0OBEKTOB (b1.5.18-V.1) NPUHLHUINBI  J1eUCTBUS
NEeSITEIbHOCTH, npodeccuoHanbHO I 00BEKTOB

JEATeIbHOCTH - npoeccuoHaIbHON

(b1.5.18-3.1) NeSITEIbHOCTH -
(b1.5.18-H.1)

OIIK-4 OOyuatomuiicss nommkeH | OOyuatomuiicss n1oymkeH | OOydaromumiicss 10JKeH
CIOCOOHOCTH pellaTh | 3HATh! YMETh.  MCIIOJIb30BaTh | BIAJIETh! HaBBIKAMH
WH)KEHEPHBIE 3a]1a4ul | OCHOBHbBIE 3aKOHBI | OCHOBHBIE 3aKOHBI | peIIeHUs] HHKXCHEPHBIX

C UCIIOJIb30BAHUEM | MEXaHUKH, MEXaHUKH, 3aja4 C
OCHOBHBIX 3aKOHOB | AJIEKTPOTEXHUKH, AIIEKTPOTEXHHUKH, UCTIOJIb30BaHUEM
MEXaHUKH, THJPABIIKH, THJIPABIIUKH, OCHOBHBIX 3aKOHOB
AJIEKTPOTEXHUKH, TEPMOAMHAMUKHI U | TEPMOJUHAMUKHU U | MEXaHHKH,
THJIPABIIUKH, TEIIOMaccoOOMeHa, TEIIOMAacCOOOMeHa ISl | BIEKTPOTEXHUKH,
TEPMOJAMHAMHUKU U | HEOOXO MBI JUISL | pEeLIeHUsT WHXXEHEPHBIX | THIPaBIUKH,
TeIIoMaccooOMeHa | pelieHuss HWHXeHepHbIX | 3a1a4 - (51.5.18-VY.2) TEPMOIUHAMUKU "
3agad - (61.5.18-3.2) TerioMaccooOMeHa -
(b1.5.18-H.2)

2. Iloxa3aresn, KPpUTEPUH M 1IKAJIA OLleHUBAHUA cOPMUPOBAHHOCTH KOMINeETeHIMIi

ITokazarenu Kputepuu u mikana orieHUBaHUS PE3yAbTATOB OOYUCHHS 0 AUCIUTLITHHE
OLICHUBAHUA
(3VH) Henocrarounsiin JlocTaTouHbIH Cpennuii ypoBeHb | Bpicokuii ypoBeHb
YPOBEHb YPOBEHb
b1.5.18-3.1 OOyuaronuiicst He OOyuaromuiics ciabo OOyuaronuiics ¢ OOyuaronuiics ¢
3HAET OCHOBHBIC 3HAET OCHOBHBIC HE3HAYUTCIILHBIMH TpeOyeMoii CTEeIeHbIO
(bu3nYecKre 3aKOHbI, (bu3HYecKre 3aKOHbI, ommOKaMH 1 TIOJTHOTBI K TOYHOCTH
SIBJICHUS U TIPOLIECCHI, |  SIBJICHUS M IPOLIECCHI, OTICNTBHBIMU 3HAET OCHOBHBIC
Ha KOTOPBIX Ha KOTOPBIX OCHOBaHBI npodenamu 3HaeT (bu3HYecKue 3aKOHbI,
OCHOBaHbI ITPUHIIUIIBI TPUHLIHMIIBL ICHCTBUS OCHOBHBIC (pru3HUecKue SIBJICHUS U TIPOLIECCHI,
JefcTBrs 00BEKTOB 00BEKTOB 3aKOHBbI, SIBJICHUS U Ha KOTOPBIX OCHOBaHBI
npodecCHoHaTBHOH npoeCcCHOHATBHOM MPOLIECCHI, Ha KOTOPBIX TPUHIIATIBL ICHCTBUS
JeSTENEHOCTH JEATEIBHOCTH — OCHOBAaHbI TPUHITUIIBI 00BEKTOB
JIEUCTBHSI OOBEKTOB npoeccoHaNbHON
npodecCHoHaTBHOH JEeATEITbHOCTH
JIeATEIbHOCTH
F1.5.18-Y.1 OO0yJaronuiics He OO0y4atonmmiics cadbo OO0yJaronmicss ymeer OO0yJaronmiicss ymeer
YMEET HUCIOJIb30BATh YMEET HUCIOJIb30BATh HCIIONB30BaTh HCIIONB30BaTh
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OCHOBHBIE OCHOBHBIE (pu3nveckre | OCHOBHbBIC (pu3nMUecKHe | OCHOBHBIE (pu3nMUecKue
(u3MUecKre 3aKOHbI B 3aKOHBI B 3aKOHBI B 3aKOHBI B
poecCHOHANBHOM npoeccHOHATBEHOM poecCHOHANBEHOM poecCHOHANBHOMN
JIeATEIIbHOCTH JIeATEIIbHOCTH JIeATEIILHOCTH C JIeATEIIbHOCTH
HEe3HAYUTEIIbHBIMU
3aTpyAHEHUSIMHU
b1.5.18-H.1 OOyuaromuiicst He OOyuaromuiics ciiabo OOyuaronuiicst ¢ OO6yuaromuiics
BJIaJICET HaBBIKAMHU BJIaJIC€T HaBBIKAMHU HEeOOBIINMHU cBOOO/IHO BiIajieeT
MIPUMEHEHHS TIPUMEHEHHUS] OCHOBHBIX 3aTpyJHEHUSIMHU HaBBIKAaMH IPUMEHEHUS
OCHOBHBIX (M3MYECKNX 3aKOHOB B BJIaJICET HaBBIKAMHU OCHOBHBIX (DPH3HUYECKUX
(U3MYECKNX 3aKOHOB npoecCHOHATBEHOM TIPUMEHEHNS] OCHOBHBIX 3aKOHOB B
B npoheccHoHaIBHOM JIeATEIIEHOCTH (M3MYECKNX 3aKOHOB B poecCHOHANBHOM
JIeATEIIbHOCTH poecCHOHANBHOM JIeATEIIEHOCTH
JIeATEIIbHOCTH
b1.5.18-3.2 OOyuaromuiicst He OO0yuaromumiicst cinabo OOyuaronuiics ¢ OOyuaronuiics ¢
3HAET OCHOBHBIC 3HAET OCHOBHBIE 3aKOHBI HEe3HAYUTEIILHBIMU TpeOyeMoii CTEIIEHBIO
3aKOHBI MEXaHHKH, MEXaHHKH, omuOKaMH U TIOJTHOTHI ¥ TOYHOCTH
JIEKTPOTEXHUKH, JIEKTPOTEXHUKH, OTAEIBHBIMU 3HAET OCHOBHBIE 3aKOHBI
THIPaBIINKH, THAPaBIIVKH, npoOenamMu 3HaeT MEXaHHKH,
TEPMOJMHAMHKH U TEpPMOJMHAMHKH U OCHOBHBIE 3aKOHBI JJIEKTPOTEXHUKH,
TeroMaccooOMeHa, TeroMaccooOMeHa, MEXaHHKH, THAPaBIIVKH,
KOTOpBIE KOTOpBIE UCTIOJIB3YIOTCS JIEKTPOTEXHUKH, TEPMOJMHAMMKH U
HCTIONB3YIOTCS B B pEIICHAN THAPaBIINKH, TerIoMaccooOMeHa,
penieHnn WHKCHEPHBIX 3a]a4 TEpPMOJMHAMHKH U KOTOpBIE NCTIOJIB3YIOTCS
WHKCHEPHBIX 3a]a4 TeruIoMaccooOMeHa, B pEIICHAN
KOTOpBIE UCTIOJIB3YIOTCS WHKCHEPHBIX 3a7a4
B pEIICHUN
WHKCHEPHBIX 3a]a4
b1.5.18-Y.2 OO0yJaronuiicst He OO0y4atonmuiics cabo OO0yJaronmiicss ymeer OO0yJaronmiicss ymeer
yMeeT pemaTh yYMeeT pemaTh penaTs MH)XEHEpHBIE penaTh MHXKEHEpHBIE
WHKCHEPHBIE 3a/1audl | HMHI)KEHEepHBIE 337a41 C 3a/a4uu ¢ 3a1a4uu ¢
C MCHOJIb30BaHUEM HCIIONIb30BaHUEM HCIIONIb30BaHHEM HCIIONIb30BaHUEM
OCHOBHBIX 32KOHOB OCHOBHBIX 32KOHOB OCHOBHBIX 32KOHOB OCHOBHBIX 32KOHOB
MEXaHHKH, MEXaHHKH, MEXaHHKH, MEXaHHKH,
JIEKTPOTEXHUKH, JIEKTPOTEXHUKH, JIEKTPOTEXHUKH, JIEKTPOTEXHUKH,
THIPaBIINKH, THIPaBIIVKH, THIPaBIINKH, THIPaBIIMKH,
TEPMOJMHAMHKH H TEPMOIMHAMHKH U TEpPMOJMHAMHKH U TEPMOJMHAMHKH U
TerIoMaccooOMeHa TerIoMaccooOMeHa TerIoMaccoodMeHa ¢ TerIoMaccoooMeHa
HE3HAYUTEIbHBIMA
3aTpyAHEHUSIMHU
b1.5.18-H.2 OOyuaromuiicst He OOyuarommiics cnabo OOyuaronuiics ¢ OO0yuaromuiics
BJIaJIe€T HaBBIKAMHU BJIaJICET HaBBIKAMHU HEeOOIBIINMHU cBOOO/IHO BiIajieeT
pemeHus peLICHUS] HHKEHEPHBIX 3aTpyJHEHUSIMHU HaBBIKaMH PEILICHUS

WHKEHEPHBIX 33/1auu 3aa4U C BJIaJIEET HABBIKAMU WHKCHEPHBIX 33]1a4H C
C UCIIOJIb30BaHUEM HCIIONB30BAHUEM PELICHUS] MHKEHEPHBIX HCIIONB30BAHUEM
OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB 3aa4U C OCHOBHBIX 3aKOHOB

MEXaHHKH, MEXaHHKH, HCIIONB30BAHUEM MEXaHHKH,
INEKTPOTEXHUKH, JNEKTPOTEXHUKH, OCHOBHBIX 3aKOHOB INEKTPOTEXHUKH,
THJIPABIIUKH, THJPABIIUKH, MEXaHHKH, THIPABIIUKH,
TEPMOJIMHAMUKU U TEPMOJIMHAMUKHU U INEKTPOTEXHUKH, TEPMOJIMHAMUKU U
TelmIoMaccooOMeHa TeIIoMaccooOMeHa THJIPABIIUKH, TeIIoMaccooOMeHa

TEPMOJIMHAMUKHU U
TeIIoMaccoooMeHa

3. TunoBbIe KOHTPOJIbHBbIE 3aaHUA U (WJIM) HHbIE MATEPUAJIBI, HEOOX0TUMBIE JIJIsl OIleHKH
3HAHM, YMEHU ¥ HABBIKOB M (HJIM) ONMBITA IeSITEJIbHOCTH, XapaKTEePU3YOIINX 3TANBI

(¢popmupoBanus komnerenuuii B npouecce ocsoennss OIOII
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TunoBsle KOHTPOJIbHBIE 33JaHUSI U MaTEpUalbl, HEOOXOIUMBIE JUIA OLIEHKH 3HAHUHM, YMEHUHA U
HAaBBIKOB, XapaKTEepPHU3YIOUIMX O0a30BbIi 3Tanm (OpPMHUPOBAHUS KOMIIETEHLHH B TPOILIECCE OCBOCHUS
OIIOII, conepxarcs B yaeOHO-METOANYECKUX pa3pabOTKax, MPUBEICHHBIX HIKE.

1. Meroauyeckue ykazaHusi 1 KOHTPOJIbHBIC 3aaHus 10 (PU3HKe [DINEKTPOHHBINH pecype] : s
CTYZEHTOB 3a0uHOU (popMmbl 00yueHus. Y. 1. dusnyeckue oCHOBBI MeXaHUKH. MonekynsipHas pusuka
u tepmoauHamuka / coct.. ABneeB M. B. ; HOxHo--Ypanbckuii 'AY, UHCTUTYT arponHxeHepun .—
Yensaounck: KOxuo-Ypanbckuit [AY, 2016 .— 70 c. + wi. — ¢ npun. — 0,6 MB .— Jloctyn u3 cetn
Wurepuer . http://188.43.29.221:8080/webdocs/fisika/krabl.pdf — Jloctynm wu3 noKajabHOW CeTH.
http://192.168.0.1:8080/localdocs/fisika/krabl.pdf

2. Meroanueckue yKa3aHusl 1 KOHTPOJIbHBIC 3aJaHus 10 pu3uKe [DneKTpoHHbIi pecypc] © s
CTYICHTOB 3a04HOM (opMbl 00ydeHus. Y. 2. DneKTpoaMHaMKKa U KBaHTOBasi (pusuka / coct.. ABneeB
M. B. ; FOxHo-Ypansckuiit 'AY, Uncturyr arponrkenepun .— Yenabunck: FOYpl'AY, 2016 .— 62
c. + wi1. — ¢ npwi. — bubmmorp.: c. 60 (18 na3e.) .— 0,6 MB .— Jloctyn u3 cetu Uutepuer .—
http://188.43.29.221:8080/webdocs/fisika/krab3.pdf - Jloctynm W3  JIOKaJIbHOM  CeTH.
http://192.168.0.1:8080/localdocs/fisika/krab3.pdf

4. MeToanyeckne MaTepHaJibl, ONpeae/siione npoue1ypbl OeHUBAHUS 3HAHMIA,
YMeHUii, HABBIKOB H (/M) ONBITA IeATeJILHOCTH, XapaKTePHU3YIOIIMNX dTan(bl)
¢popmupoBaHusT KOMIIETEHUHI
B nmanmHOM pasgene METOAMYECKHE MaTepHalIbl, OIPEACIAIOIIME IPOLEAYpPbl OLEHUBAHUS
3HaHUHM, yMEHUH, HABBIKOB, XapaKTEpU3YIOMMX 0a30BBI 3Tam (OPMUPOBAHHS KOMIIETEHIMHA I10
mucuuiuHe «Pu3nka», IPUBEIEHBI IPUMEHUTEIBHO K KaXIOMY U3 MCIOJIb3yEMBIX BUJIOB TEKYILETO
KOHTPOJISl YCIIEBAEMOCTH M MIPOMEKYTOYHOM aTTeCTalli 00y4JaromuXxcs.

4.1. OueHo4HbIe CpeaCTBA IJISl MPOBEAEeHUS TEKYNIero KOHTPOJIsl yCIeBaeMOCTH
4.1.1. YcTHBIN OTBET Ha MPAKTUYECKOM 3aHATUU

VYCTHBI OTBET Ha INPAKTUYECKOM 3aHATHM HCIOJB3yeTCS JI1 OLIEHKHM KauyecTBa OCBOCHUS
00y4aromuMcsi OCHOBHOH NpO(ecCHOHAIBHON 00pa3oBaTelnbHOM MPOrpaMMbl IO  OTAEIbHBIM
BONPOCAM W TeMaM JAWUCIMIUIMHBL. TeMbl W IUIaHBI 3aHATHH (CM. MeTonpa3pabOTKH...) 3apaHee
coobmatorcss  oOyuarommMmces.  OTBET  OIEHMBACTCS  OLEGHKOM — OTJIMYHO»,  «XOPOIIO»,
«YZIOBJIETBOPUTEIIBHO» UJIU KHEYJIOBIETBOPUTEIBHO.

Kpurepun ouenku orera (Tadi.) ZOBOASTCS 1O CBEACHUs OOy4aroUIMXCsS B Hayaue 3aHSTHH.
Onenka 00BsABIsIETCS 00YYaIOIEMYCs] HEITOCPEACTBEHHO MOCIIE YCTHOTO OTBETA.

IlIkana Kpurtepnu onennBanus

- 00y4aronuiics MOJTHO YCBOMI YUeOHBIN MaTepua,

- TpOSBISET HABBIKM  aHalW3a, OO0OONIICHHs, KPUTHYECKOTO
OCMBICIICHHSI W BOCHPUATHS HMHPOpPMALMM, HABBIKH OIMUCAHUS
OCHOBHBIX (DM3MUYECKUX 3aKOHOB, SIBIICHUH U MPOIIECCOB,

- MaTepual MU3JIO)KEH TIPAMOTHO, B OIPEIECICHHOW JIOTHYECKOU

Onenka 5 .
(oTmiamo) MO CJIEIOBATEIbHOCTH, TOYHO HCIIOJIB3YEeTCS TEPMUHOJIOTHS,
- TOKa3aHO YMEHHE WUTFOCTPUPOBATh TEOPETHUECKHUE IOJIOKEHUS
KOHKPETHBIMU MPUMEPAMHU, TPUMEHSTh UX B HOBOU CUTYaIUH,
- MPOJIEMOHCTPUPOBAHO YMEHHUE PEIIaTh 3a/1a4H;
- MOTYT OBITh JOMYIIEHHI OJHA—IBE HETOYHOCTU NPHU OCBEIICHUU
BTOPOCTETICHHBIX BOIIPOCOB.
Ouenka 4 OTBET yIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSIM Ha OLIEHKY «5», HO MPHU
(xoporo) 5TOM MMEET MECTO OJIHMH U3 HEJOCTATKOB:
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- B YCBOGHUH y4eOHOrO MaTepuasia JOIMYyLIeHbl HEeOONbIINe MpoOelsl,
HE MCKa3MBILHUE COJCPKAHNE OTBETA;
- B pEIICHUH 3a]a4 JIOMYIICHbl HE3HAYUTEIbHbIE HETOUHOCTH.

- HEIOJIHO WJIN HETOCJIEN0BATEIbHO PACKPHITO COIEPKaHUE MaTepHala,
HO TMIO0Ka3aHO o0Ilee MOHMMAaHUE BOMpPOCAa M IMPOAEMOHCTPUPOBAHBI
YMEHUS, JOCTaTOYHbIE JJIs1 JAIbHEHIIETO YCBOECHUS MaTeprana;

- UMENUCh 3aTPyIHEHHS WM [OIYIICHbl OIIMOKM B ONPEAEICHUU
MOHATUH, WCHOJNB30BAaHUH TEPMHUHOJIOTUH, ONUCAHUM (DU3HUECKUX
3aKOHOB, SIBJICHUH M IIPOLIECCOB, PEILIEHUH 3a/a4, UCIIPABICHHBIE NIOCIIE
HECKOJIbKUX HAaBOJAILKX BOIIPOCOB;

- HEMOJHOE 3HaHHE TEOPETHYECKOTO MaTepuala, OOydarouuiics He
MO’KET IPUMEHUTh TEOPHUIO B HOBOM CUTYyallUU.

Omenka 3
(YIOBJICTBOPUTEIILHO)

- HE PacKphITO OCHOBHOE COJIEpKaHKE YUeOHOTO MarepHara,;

- oOHapyXeHO HEe3HAHWE WIM HEMOHMMAaHWE OOMNbIICH WM Hamboiee
BXHOU 4acTH y4eOHOTO MaTepuana;

- JIONMYIICHBI OIMOKUA B OMpPEISICHUN TOHITHHA, MPU HCIOIH30BAHUN
TEPMHHOJIOTHH, B ONHCAHUM (PU3NYECKUX 3aKOHOB, SIBICHUU U
MPOIECCOB, PEIICHWU 3aJad, KOTOpble HE WCIPABICHBI MOCTe
HECKOJILKUX HABOJISIIUX BOIPOCOB.

Onenka 2
(HeyIOBJIETBOPHUTEIHHO)

4.1.2. Otuer o mabopatopHoOit padboTte

Ot4er no nabopatopHoit paboTe UCHOIB3YETC s ISl OIIEHKH KaueCTBA OCBOCHUS 00YUaIOITIMCS
OCHOBHOHM Mpo(eCCHOHATLHONH 00pa30BaTENbHON MPOrpaMMbl 10 OTIACIBHBIM TE€MaM JAUCLUILIAHBI.
Copnepxanue u popma oT4eTa 1o JabOPaTOPHBIM pabOTaM MPUBOIUTCS B METOJMUYECKUX YKa3aHHUIX K
nabopatopubiM pabotam (m. 3 ®OC). CopepkaHue OoT4eTa M KPUTECPUU OIICHKH oTueTa (Tadi.)
JOBOJATCS 10 CBEJCHUs OOydaromuxcs B Hayane 3aHATHH. OTYeT OIEHMBAETCS MO YCMOTPEHHUIO
MPENoAaBaTelisi OLEHKOM «OTIMYHO», «XOPOILO», «YyJOBIECTBOPUTEIBHO», «HEYIAOBIETBOPHUTEIHHO»
WIN OIIGHKOHM «3auTeHO», «He 3auTeHo». OIEeHKa «3a4TeHO» CTAaBUTCS oOydaromumcs, yposeHb 3YH
KOTOPBIX COOTBETCTBYET KPUTEPHUSAM, YCTAHOBIICHHBIM I MOJIOKUTEIBHBIX OICHOK (KOTIMYHO,
«XOPOIIO», KyTOBJICTBOPUTEIbHO»). OlLEHKa OOBSBISICTCS 00YYaIOIIEMYCsl HEIIOCPEACTBEHHO TOCIE
CllauM OTYEeTA.

IlIkana Kpurtepuu onennBanus

- U3JI0’)KEHHUE MaTepuasa JOrM4YHO, TPaMOTHO;
- cBOOOIHOE BIIaJICHIE TEPMHHOJIOTHEH;
- YMEHHUE BBICKa3bIBaTh M O0OOCHOBATH CBOM CYXKJEHHUS MPH OTBETE Ha

Onenka 5 .
KOHTPOJIbHBIE BOTIPOCHI;
(0oTJINYHO) :
- YMEHHE OMUCHIBATH (PU3NYECKUE 3aKOHBI, SBICHHS U MTPOIIECCHI;
- YMEHHE TPOBONTH U OLICHUBATH PE3YJAbTATHl H3MEPEHHH;
- CITIOCOOHOCTH PeIIaTh 3a7au.
- U3JI0)KEHUE MaTepualia JIOTHYHO, TPaMOTHO;
- cBOOOIHOE BJIaJICHUE TEPMUHOJIOTUECH;
Ouenka 4 - OCO3HAaHHOE TPUMCHEHHE TEOPETHYCCKUX 3HAHMW JJIs ONHCAHHS
(xoporo) (U3NYECKUX 3aKOHOB, SIBICHHW M TPOIECCOB, PEIICHUS KOHKPETHBIX

3a7a4, IPOBEICHHUS W OLECHHUBAaHHUS pPE3yIbTaTOB H3MEPEHHM, HO
coJiep>kaHue M popma 0TBETa UMEIOT OTIENbHBIC HETOYHOCTH.

- U3JI0’)KEHHUE MaTepuasa HEIOJHO, HETOCIEN0BaTEIIbHO,
Onenka 3 - HETOYHOCTH B OIPEICICHUM IMOHATUH, B NPUMECHEHUM 3HAHUU I

(YIOBIETBOPUTENBHO) | omucaHusi (DU3MUYCCKUX 3aKOHOB, SIBICHUN W MPOIECCOB, PELICHHS

KOHKPETHBIX 3aJ1a4, IPOBEJCHUS U OLICHUBAHHUSI PE3YJIbTATOB U3MEPEHUH,
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- 3aTpyIHEHUSI B 000CHOBAHHUH CBOUX CYXKICHHIA;
- 0OHapy)KMBaeTCs HEMAOCTATOYHO TIyOOKOE MOHUMAHHE HW3Y4EHHOTO
Marepuaia.

- OTCYTCTBHE HEOOXOIUMBIX TEOPETUUECKUX 3HAHMIA; TOMYIEHBI OIIMOKU

B OIpEJeNCHNH MOHATUI U ONMHUCAaHUM (PU3NUYECKUX 3aKOHOB, SBJICHUNA U
Ouenka 2 MPOIIECCOB, MCKAXXEH HUX CMBICJH, HE pEIICHbI 3aJaud, HE IMPaBHILHO

(HEeyIOBJIETBOPUTEIBHO) | OLCHUBAIOTCS PE3YJAbTAaThl H3MEPEHHUH;

- HE3HaHHWE OCHOBHOTO MaTepHuajia y4eOHOW MpOrpamMmbl, AOMYCKAIOTCS

rpyOble OIMOKH B U3JI0KECHUU.

IlIkana Kpurtepnu onennBanus

- U3JI0KEHHE MaTepualia JIOTUYHO, TPaMOTHO;

- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHUEHH;

- YMCHHUE BBICKA3bIBaTh U 00OOCHOBATH CBOM CYXKJICHUS NPU OTBETE Ha

KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHE OIMUCHIBATH (PU3NYECKUE 3aKOHBI, SBICHHS U MTPOIIECCHI;

- YMEHHE TIPOBONTH U OLICHUBATH PE3YJIbTATHl H3MEPEHHH;
- crmocoOHOCTh pelaTh WHXKEHEPHbIC 3a1aul (IOMyCKaeTcs HaTMuue
MaJIO3HAYUTENIFHBIX OMIMOOK WM HEJOCTATOYHO IOJHOE PACKPHITHE
COZICp’)KaHME BOMPOCAa WIJIM MOTPEITHOCTh  HEMPUHIMITHAIBLHOTO
XapakTepa B OTBETE Ha BOIPOCHI).

O1LleHKA €3aYTEHO»

- OTCYTICTBHE HEOOXOIMMBIX TEOPETUYECKUX 3HAHUHU, JOMYILEHBI
OLIMOKM B OIpPENENCHUU TOHATHH M OMUCAaHUN (PU3MUYECKUX 3aKOHOB,
SBJICHUA W TMPOIIECCOB, MCKaKEH MX CMBICJ, HE pEIICHBI 3a/1aud, He
MPABHIJIBHO OLEHUBAIOTCS PE3YJIbTaThl H3MEPEHUH;

- He3HaHUE OCHOBHOT'O MaTepuaia yueOHOI MporpaMmsl, JOMYCKalOTCS
rpyObie OIMOKN B U3JI0KECHUU.

O1eHKa «HE 3a4TEHO»

4.1.3. KonrponbHas padora

KonrponbHas pabora (KP) siBisieTcs npoJyKTOM, MOTy4aeMbIM B PE3yJIbTaTe CaMOCTOSATEILHOTO
IUTAHUPOBAHUS M BBHIMOJHEHUS y4eOHBIX 3a7a4y. KoHTpoibHAs paboTa MO3BOJISIET OLCHUTh 3HAHUS U
YMEHHUS CTYAEHTOB, a TaKKe YpPOBEHb C(HOPMHPOBAHHOCTH HAaBBIKOB NpU paboTe ¢ ydeOHOH
JUTEPaTypoi U IPYTMMU UCTOYHUKAMU. THUIIOBBIE 3a7]a4M 110 BCEM TeMaM, a Takke MH(PHI U 3aJaHHs
JUISL CAaMOCTOSITENILHOTO PEIICHUsI CoAepkKaTcs B y4eOHO-METOAMUYECKUX pa3paboTkax kadeaps m. 3.
@®OC. Onenka 00bsBISETCS CTYICHTY HETIOCPEACTBEHHO MOCIIE MPOBEPKU KOHTPOJIBHOU PabOTHI.

IIkana Kpurtepnu onennBanus

Orenka 5 Conepxanne KP nomHocThl0 coorBeTcTBYeT 3amanuto. KP coxmepxkut
JIOTUYHOE, IIOCJIEN0BATENbHOE H3JI0KEHHE MaTepuajla C IPaBUIbHBIM

(oTIINYHO)
pelieHreM 3a/1a4.

Onenka 4 Conepxxanne KP nomHocTho cooTBeTcTBYeT 3ajgaHuio. KP conepxwur

(xoporio) JIOTUYHOE, IIOCJIEN0BATENIbHOE H3JI0KEHUE MaTepuala C IPaBUIbHBIM
pemieHreM 3amad. VIMEIOTCS OJHA-JBE HECYIECTBEHHBIC OIIMOKU B
WCIOJb30BAHNYU €IMHUI] U3MEHEHUS, B MIOCTPOCHHBIX I'paduKax, cxemax

UT.J
Onenka 3 Copepxanne  KP  4yacTM4HO  HE  COOTBETCTBYET  3aJlaHUIO.
(Y/IOBNETROPUTENHHO) IIpocMaTpuBaeTcs  HENOCIENOBATEIBHOCTh  W3JIOKEHUS  MaTepuala,
IIPEJICTaBJICHbI HEZ0CTaTOYHO 000CHOBaHHbIE TEOPETUYECKHE

MIOJIOKEHHS], UCTIOJIb30BAaHHbIE NIPU pelieHuH 3a71a4. VimeroTcst omoku B
UCIIOJb30BAHUM E€IUHUL[ M3MEHEHHs, B IIOJyYEHHBIX DPE3yJbTarax, B
MOCTPOEHHBIX I'paduKax, cCXemMax u T.J|
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Onenka 2 Copepxanne  KP  4yacTM4HO  HE  COOTBETCTBYET  3aJlaHUIO.
IIpocMarpuBaeTcs  HENOCIIENOBATEIBHOCTh  W3JIOKEHUS  MaTepHala,
IIPEICTaBJICHbI HEZ0CTAaTOYHO 000CHOBaHHbIE TEOPETUYECKHE
IIOJIOKEHHUS], MCIIOJb30BaHHBIE IpU  pelleHuu 3ajgad. Vmerorcs
CYIIECTBEHHbIC OIIMOKM B HCIOJB30BAaHUM EIMHUIl H3MEHEHHs, B
MIOJIYYCHHBIX Pe3yJbTaTax, B IOCTPOSCHHBIX rpaduKax, cXemMax u T.J

(HeyIOBJIETBOPHUTEIHHO)

4.2. llpoueaypsl U OLlEHOYHBbIE CPEACTBA JJIs MPOBeIeHU MPOMEKYTOUHOM aTTecTaluu
4.2.1. 3auer He MPEeTyCMOTPEH y4eOHBIM IIJIAHOM.

4.2.2. Dx3ameH

Ok3ameH sBisercs (OpMOM  OIEHKM KadyecTBa OCBOCHHS OOy4yalomMMCs OCHOBHOM
npoeccuoHanbHONH 00pa30BaTENbHON MPOrpaMMBl MO pas3aenaM JUcUUIUMHBL. [lo pe3ynabraram
9K3aMeHa 00y4aloIIeMyCsl BHICTABISETCS OLICHKA KOTIUYHO», «XOPOILO», «yJOBICTBOPUTEIHHO» WIIN
«HEYJOBJIETBOPUTEIILHOY.

OK3aMeH M0 JAWCLUUIUIMHE NPOBOAMTCA B COOTBETCTBUM C PAacCHUCAaHUEM IPOMEKYTOUHOMN
aTTeCTallud, B KOTOPOM YKa3bIBAE€TCs BPEMS €ro IIPOBEACHMS, HOMEDP ayIUTOPUH, MECTO NPOBEACHUS
KOHCYJIbTAIlMM. Y TBEP>KACHHOE paclucaHue pa3MellaeTcss Ha MHPOPMALMOHHBIX CTEHIAX, a TaKKe Ha
oduuManbHOM caiiTe YHHUBEpCUTETA.

YpoBeHb TpeOOBaHMU TSI TMPOMEKYTOUYHOW aTTeCTallMd OOYYAarONMIMXCS YCTaHABIHBACTCS
paboueil mporpaMMOi AUCHUIUIMHBL U JOBOJUTCS 10 CBEJICHUS 00YyYaoIMXCs B HaYajle CEMECTpa.

DOK3aMeHbl TIPUHUMAIOTCS, KaK MpaBuio, Jiekropamu. C paspenieHus 3aBeAyrolero xadenpoi
Ha 9K3aMEHE MOXKET NPHUCYTCTBOBATh IpENojaaBaTeNlb Kadeapbl, NMPHUBICYCHHBIH A MOMOIIM B
mpueMe »HK3amMeHa. B ciydae OTCYTCTBUS BEIyLIErO IPErnojaBareis »HK3aMEH IPUHUMAECTCs
Iperno/iaBaTesieM, Ha3HAaYeHHBIM PAaCcHOPsDKEHHEM 3aBeyIonero kadeapoil.

[IpucyrcTBHMEe Ha 5K3aMeHE IpernojaBareiel ¢ Apyrux kadenp O0€3 COOTBETCTBYIOLIETO
pacropsKeHHs peKTopa, MPOpPeKTopa Mo yueOHoi padore win 1ekaHa (GpakynbTeTa He 0y CKaeTCH.

OOyuaromuecs: Ipu SBKE Ha 3K3aMEH 00s3aHbI UMETh NpU ceOe 3a4eTHYI0 KHUXKKY, KOTOPYIO
OHH NPEIBABIIAIOT 9K3aMEHATOPY.

Jlis IpoBeieHNsl DK3aMeHa BEYIUN MIPEroJaBaTellb HaKaHyHe [10J1y4acT B IeKaHaTe 3a4€THO-
9K3aMEHALMOHHYIO0 BEIOMOCTb, KOTOPasi BO3BPALIACTCS B JIEKAHAT I0CJIE OKOHYaHUS MEPOIPUITHS B
JI€Hb IIPOBEICHMS IK3aMEHA WIHA YTPOM CIIEAYIOLIEro JIHs.

DK3aMeHbl TMPOBOJATCS MO OWieTaM B YCTHOM MM NHCbMEHHOM BHJE, JHOO B BHJE
TECTUPOBAHUA. DK3aMEHAIMOHHbBIE OMJIETHI COCTABIISIOTCS 110 YCTaHOBIEHHOM (hopMe B COOTBETCTBUU
C YTBEpPXKICHHBIMH Kadenpol 5K3aMEHAIIMOHHBIMH BOMNPOCAMU M YTBEPKIAIOTCA 3aBEIYIOLIUM
Kaeapoit exxeroaHo. B Ouiere coaep:kutest 2 TEOpETHUECKUX BOTIPOCa U 3a/1a4a.

DK3aMeHaTOpy IMPEeJOCTaBJSIETCs MPaBO 3a7aBaTh BOIPOCHI CBEpX Owmiera, a TakkKe MOMHMO
TEOPETUYECKUX BOIPOCOB JaBaTh I DPEIICHUS 3a74a4d U IPUMEPBI, HE BBIXOJAIIUE 33 PaMKHU
IIPOMACHHOIO MaTepUalIa 10 U3y4aeMON AUCLUIIIMHE.

3HaHUs, YMEHHUS M HABBIKM OOYYaIOLIMXCS OINPENENAIOTCS OLCHKAMU «OTIMYHO», «XOPOLIO»,
«YIOBJICTBOPUTEIILHO»,  «HEYIOBJIETBOPUTEIIBHO»,  KOTOPbIE  BBICTABIAIOTCA B 3a4ETHO-
HK3aMEHAIMOHHYIO BEIOMOCTh U B 3a4ETHYIO KHIKKY 00y4aroImerocs B IeHb 3K3aMeHa.

[Ipu mpoBeneHHMH YCTHOTO 3K3aMEHa B ayAUTOPUH HE JOJDKHO HAXOAMUTHCA 0Oojiee BOCHMH
o0y4aromuxcsi Ha OJHOTO MPETNOAaBaATENS.

[Ipyn mpoBeneHUU YCTHOTO SK3aMeHa OOydaroluiics BBHIOMpAET SK3aMEHAIIMOHHBIM OWIIET B
CIly4aifHOM TOpsIZIKe, 3aTeM Ha3bIBaeT (haMIIINIO, UM, OTYECTBO U HOMEp SK3aMEHAIMOHHOTO Ouera.

Bo Bpemsi sk3amena oOydaromecs MOTYT IIOJIb30BaTbCs C pa3pelieHHs HSK3aMeHaTopa
IpOrpaMMOl JHUCHUIUIMHBI, CIPAaBOYHOM M HOPMATHBHOHN JUTEpaTypoi, IPYrUMH TOCOOMSIMH U
TEXHUYECKUMU CPEICTBAMH.
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Bpems moAroToBku oTBETa MpHU cllaue SK3aMeHa B YCTHOM (opMe TOJDKHO COCTaBIISATH HE MEHEe
40 mMuHyT (IO JKENaHUIO 00YYaIOLIEr0Cs OTBET MOXKET OBITh JOCPOUHBIM). Bpemst oTBeTa — He OoJee
15 munyT.

OOyuaromuiicsi, UCTIBITHIBAIOIINN 3aTPYAHEHUS MPU MOATOTOBKE K OTBETY IO BHIOPAaHHOMY UM
Ousery, UMeeT MpaBo Ha BHIOOP BTOPOTO OHMJIETa C COOTBETCTBYIOLIMM IPOJUICHHEM BPEMEHHU Ha
noArotoBky. [Ipy okOHUaTEeNTbHOM OLIEHMBAHMU OTBETAa OIICHKA CHIDKAeTCs HAa OauH Oayul. Beimaua
TpeThero Ousera He pa3periaercs.

Ecim oOyuaronuiicst sBUIICS Ha HK3aMeH, U, B3sB OMJIET, OTKA3aJCs OT MPOXOXKIACHHS aTTeCTAIlH
B CBA3M C  HENOJArOTOBJICHHOCTBIO, TO B  BEJOMOCTH €My BBICTABJSIETCS  OIICHKA
«HEYJIOBJICTBOPUTEIHHO.

Hapymenue IUCHMIUIMHBI, CHUCHIBAaHUE, HCIOJB30BaHUE OOYUYAIOIIMMHUCSA Hepa3peleHHbIX
MIEYAaTHBIX M PYKONHCHBIX MaTepHalioB, MOOWJIBHBIX TeJIe(OHOB, KOMMYHUKATOPOB, IUIAHIIETHHIX
KOMIIBIOTEPOB, HOYTOYKOB U JIPYTHX BHJIOB JINYHON KOMMYHUKAIIMOHHOW U KOMITBIOTEPHON TEXHUKU
BO BpeMs AaTTECTAllMOHHBIX MCIBITAaHUI 3ampeuieHo. B ciiyuae HapymeHus 3TOro TpeGOBaHUS
npernojaBaTenb 00sf3aH YIATUTh OOYYalOLIErocsi U3 ayIUTOPHUM M IMPOCTABUTH €My B BEIOMOCTH
OLIEHKY «HEYIOBJIETBOPUTEIBHOY.

BeicTaBieHre OLEHOK, TMOJYYEHHBIX TMpU MOABEACHUU PE3YJIbTAaTOB MPOMEKYTOUHOU
aTTeCTallid, B 3aYCTHO-3K3aMEHAIMOHHYIO BEJIOMOCTh M 3a4YETHYI0 KHUXKKY IPOBOIMTCS B
NPUCYTCTBUM caMoro oOyuwatomierocs. IlpenonaBarenn HeCyT NMEpPCOHANBbHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHUS 3allUCel O pe3ylbTaTax MPOMEXKYTOUHOM aTTecTaluu B
3a4€THO-9K3aMEHAI[MOHHYIO BEIOMOCTh M B 3a4€THBIE KHUKKH.

HesiBka Ha »K3aMeH OTMEYaeTcsl B 3a4eTHO-9K3aMEHAI[MOHHOW BEJOMOCTH CJIOBAaMH «HE
SIBUJICSI».

Jns  oOydaromuxcsi, KOTOpbIE HE CMOINIM COaTh O5K3aMEH B YCTAHOBJIEHHBIE CPOKH,
VYHHMBEpPCUTET yCTaHABIUBACT MEPUOJ JUKBUAALMH 3a/I0JDKEHHOCTU. B 3TOT mepuoj npenogasareny,
NPUHUMABIIKE 5K3aMEH, JIOJDKHbI YCTAaHOBUTh HE MEHee 2-X JIHEeH, Korja oHM OynyT NpUHUMATD
3a0;bKeHHOCTH. MH(popManus o JHMKBUAAIMHM 3370JDKEHHOCTH OTMEYAeTCsl B HK3aMEHAllMOHHOM
JIHCTE.

OOyuaromuMmcs, MOKa3aBIIMM OTJIMYHbIE W XOpPOILIME 3HAHHS B TEUCHHE CeMecTpa B XOJe
MOCTOSIHHOTO TEKYILEro KOHTPOJII YCIIEBA€MOCTH, MOXET OBbITh MPOCTaBlIeHA 3K3aMEHALMOHHAs
OLIEHKa JIOCPOYHO, T.€. 0e3 caun 3k3ameHa. OleHKa BBICTaBIISIETCS B 9K3aMEHAIIMOHHBIN JIMCT WK B
3a4€THO-3K3aMEHAIIMOHHYIO BEIOMOCTb.

WMHBanuapl U JMLa ¢ OrpaHMYCHHBIMM BO3MOXKHOCTSIMHU 3/I0POBbsI, MOTYT CaBaTh 3K3aMEHBI B
ME)KCECCHOHHBIN MEPUOJ] B CPOKH, YCTAaHOBJICHHbIE HHANBUYAIbHBIM YU€OHBIM IJIaHOM. VIHBaIMIbI U
JHMLA C OTPAHUYEHHBIMH BO3MOXHOCTSIMHM 37I0POBbS, UMEIOLINE HAPYLIEHUsS OIOPHO-IBUTATEILHOTO
ammapara, JOIyCKaloTCsd Ha AaTTeCTAllMOHHBbIE UCHBITAaHUS B CONPOBOXIEHHUH ACCHUCTEHTOB-
COITPOBOKIAIOLTUX.

[Tpouenypa mnpoBeneHHUs NPOMEKYTOUHOW aTTeCTallMU A OCOOBIX CIIy4aeB H3JIOKEHA B
«[TomoxeHNH O TEKyIIeM KOHTPOJIE YCIEBAEMOCTH U NMPOMEXYTOYHON aTTecTaluy 00yJyaromuxcs Mo
OIIOII 6akanaBpuara, cneuuanurera u maructparyps» GI'bOY BO 0xHo-Ypansckuii [AY (2016
r.).

Ixana u KpUTCPUHU OLICHUBAHUA OTBCTA 06yqalomer 0Cs MPEACTABJICHLI B Ta6J'II/II_Ie.

IIkana Kpurtepnu onennBanus
BCECTOPOHHEE, CHCTEMAaTHYECKOe M TIyOOKOe 3HAHHWE NPOrPaMMHOIO
Onenka 5 Marepuana, YCBOCHHE OCHOBHOM M JOIOJHUTEIBHOW JIMTEPATYpHI,
(oTIIMYHO) PEKOMEHIOBAHHOW IMPOrpPaMMOM JHUCLHUIUIMHBI, IIPAaBUIBHOE DPEIICHUE
3a/1a4yu.
Ouenka 4 NOJHOE  3HAHAE IPOrPaMMHOIO MaTepHana, —yCBOCHHE OCHOBHOM
(xopomo) JIUTEPaTypBl, PEKOMEHI0BAHHOU B Iporpamme, Haj4yue
MaJIO3HAYUTENBHBIX OIMMOOK B PENICHWU 3aJlaud, WM HEeIOCTaTOYHO
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IMOJIHOC PACKPBITUC COACPKAHNC BOIIPOCA.

3HAHUC OCHOBHOI'O MpOrpaMMHOI0 MaT¢prajla B MUHUMAJIbHOM 06’beM€,

Omenka 3
H MOTPELTHOCTH HEMPUHITUITMAIBLHOTO XapaKTepa B OTBETE HA K3aMCHE U B
(YIOBJICTBOPUTEIILHO)
pelleHUH 3a]1a4H.
npoOensl B 3HAHUSAX  OCHOBHOTO — NHPOTPAMMHOTO  MaTepuaa,
Omnenka 2 p porp P

NPUHLMIHNATBHBIE OMIMOKM IMPH OTBETE HAa BOMPOCH U B PEUICHUU

(HeyIOBJIETBOPHUTEIHHO)
3a/1a4H.

Bomnpocsl k 3x3ameny
3 cemecTp

1. Ponb pu3HKH B pa3BUTHU TEXHUKH U arpOIPOMBILIEHHOTO POU3BO/ICTBA.

2. Kunematmka wMarepuanbHOW TOYKU. KOOpAMHATHBI METOJ OMHCAHUS JIBYIKCHUH.
Kunemarnueckoe ypaBHEHUE ABM)KEHUS U ONPEAEISAEMBIE 110 HEMY KUHEMATHUECKNUE XapaKTEPUCTUKHU.

3. BektopHsIif ciocob onmcanusi ABMKEHHH. BeKTOpbI nepemenieHus, CKOPOCTH, YCKOPEHHUS.
VYTIII0BBIE XapaKTEPUCTUKU JABUKEHUS 110 OKPYKHOCTH.

4. DieMeHThl  peNATHUBMCTCKOM  MexaHuku. llocTynarel — cnenuanbHOM — TEOpHUH
otHocutenbHocTU. IIpeoOpasoBanust Jlopenua. Crnoxenue ckopocTeid. OTHOCUTENBHOCTH JJTUHBI
OTPE3KOB U JUIUTEIBHOCTU BPEMEHHBIX HHTEPBAJIOB.

5. JluHamMuKa MaTepHaJbHONW TOYKM M MOCTYIATEIbHOTO JABIKEHHUs TBEpAoro tena. [IpuHumn
OTHOCHUTEIBHOCTH. 3aKkoHbI HproToHAa. Buaps! cu.

6. JluHam#Ka BpaIIaTeNbHOTO JBMXKEHHS. MOMEHT CWiIbl. MOMEHT WHEPIHMH. 3aKOHBI
COXpaHEHUs UMILYJIbCAa U MOMEHTA UMITYJIbCa.

7. VHepumanbHble W HEUMHEpIHAIbHbIC CUCTeMbl OTCYéTa. CHIIbBI MHEPLUU MPU Pa3IHMYHBIX
BUJIAX JBUKECHUS.

8. Pabora, MoutHOCTh M SHeprus. MexaHuueckas paboTa 1 MOUIHOCTb IPU MOCTYNATEIbHOM U
BpalllaTeIbHOM JBMKEHUSIX. KnHEeTHUeCcKast SJHEPrus U TEOpeEMa O KHHETUUECKON SHEPTUH.

9. KoHcepBaTuBHBIE CWJIbI M TMOTEHUHUANbHas »Heprus. [IpuMepbl NMOTEHIMAIBHBIX IOJIEH.
3aKOH COXpaHEHMsI JHEPTUU B MEXaHHUKE.

10. Mexannueckue Konebanus. KunemaTuka rapMoHMuYeckuX KoneOanuidl. CroxxeHue
Kosie0aHul. AKYCTHYECKHE PE30HATOPBHI.

11. Jlunamuka rapMoHHUYeckux Kosiebanuid. [luddepeHunanbHoe ypaBHeHHE KojaeOaHHI.
3aryxarolye U BbIHYKJIeHHbIE KoJleOaHus. MexaHnueckuil pesoHaHc. MasTHUKH.

12. Mexanuueckue BoiaHbl. BomHOBOe ypaBHeHue. Bupl BonH. MHTEephepenuns, audpaxus u
Jucriepcus BoJiH. BoiHbl 1 nHGOpManys.

13. OcHoBHBIE TOJOKEHUSI MOJIEKYISIPHO-KMHETHUECKOM Teopuu. MneanbHblil ra3. OcHOBHOE
ypaBHeHrne MKT u ypaBHeHHE COCTOSHUS UIEAIBHOTO rasa.

14. ArperatHele cocTosiHuUSL U (a3oBble nepexonbl. PeanbHble ra3pl. CoKMKEHHE Ta3oB.
OcobenHoctu KuAKOro coctosiHus. CtpoeHue KpuctauioB. JleeKTbl KpHCTaIMYeCKOTO CTPOCHUS.
IIpo4HOCTH U TUTACTUYHOCTD.

15. SBnenus nepenoca. uddysus, TenaonpoBoIHOCTs U BHyTpeHHEE TpeHue. MoeKyIsipHO-
KMHETUYECKask TEOPHUs SBJICHUHN NIEPEHOCA.

16. OcHOBBI TepMOOMHAMUKHU. BHYTpeHHSs »>HEprus M MEpBOE HAYyalo0 TEPMOAMHAMUKH.
PaboTa 1 Tenno€MKOCTh ra3a MpH pa3IuyHbIX MpoLeccax.

17. Bropoil 3akOH TepMOAMHAMMKH. TeIuloBble ABHUraTead M XoJoawibHble MamuHbl. KIT
TEIUIOBBIX JBUIaTelIed M CTAaTUCTUYECKUM CMBICI BTOPOIO 3aKOHAa TepMOAMHAMUKHU. [loHsATne
sHTponuu. TpeTuil 3aKOH TEPMOJUHAMUKH. DJIEMEHTbl OMOIHEPTETHKH.

18. Dnexrpuueckuil 3apsn. B3aumopeiicTBue 3apsmoB. DieKkTpocTatuyeckoe moie. BekTop
HaIpPsHKEHHOCTH. Pacy€r 27eKTpOCTaTUUECKUX MTOJIEH.
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19. TloreHuman »sieKTpocTaTudyeckoro mois. Pabora 1o mepeMelieHuio 3apsaoB B
ANIEKTpOCTaTHUYECKOM Mosie. [loTeHnnan u rpagueHT noTeHnyana. JKBUIIOTEHIIMAIbHbIE IOBEPXHOCTH.

20. BemectBo B anekrpuueckoM moje. ITonsipHeie M HenosipHble MoJieKynbl. [lomspusarus
JTUBJIEKTPUKOB. BekTop cMmeleHusl.

21. IIpoBOAHMKH B  3JIGKTPOCTATUYECKOM TOJE.  ODJIEKTPOEMKOCTH  MPOBOJHUKOB.
Konpnencaropsl.

22. TlocrosHHBIN snekTpuueckuii TokK. 3akoH Owma. OnektponBmxkymas cuia. IIpaBuia
Kupxroga u pacu€Tsl 37€KTpUUECKUX LETIEH.

23. Knaccuyeckas TeopHs ANEKTponpoBoaHOCTH. BrBoxgy 3akona Owma. Ilpupona
CBEPXIIPOBOJUMOCTH.

24. Hocutenu TOKa B PA3IMYHBIX MPOBOJHUKAX. DJIEMEHTBHl TEOPUHU 3JIEKTPOIPOBOIHOCTH.
[TonynpoBonnuku. IloaynmpoBogHHKOBBIE NPHOOPBL.  DNEMEHTHl  (U3MYECKOH  BJIEKTPOHMKH.
KoHTakTHBIE ABJIEHNS B METaJlJIaX ¥ MOJIYIPOBOJHHUKAX.

25. MarnutHoe mone. B3aumoaeicTBUE IJIEKTPUUYECKUX TOKOB. Pacu€Thl MarHUTHBIX MOJEH.
3akoH buo-Casapa-Jlamnaca.

26. MaruuTtHble cBoiicTBa BemiecTBa. Jlua-, mapa- u Qeppomarnetuku. Jlomensl. Oepputsl.
DJEKTPOMAarHUTHBIE CENapaTopbl B arpOMHKEHEPHH.

27. JleiicTBME MarHUTHOTO TOJIsl HA NIEKTPUYECKUI TOK M JBUKYILUECS 3apsyKCHHbIE YaCTULIBL.
Cuna Amnepa u cuna Jlopenna. D¢ dext Xomna. DIeKTpoABUTaTEH.

4 cemecTp

28. DOnexkrpoMarHutHas uWHAYKUMA. 3akoH Papages u npaBwio Jlenma. MexaHuzm
Bo3HUKHOBeHMS DJIC nHayKIuu.

29. T'eneparopsl rapmonunueckoir JIC u Tpanchopmaropsl. MHIYKTUBHOCTH MPOBOJIHUKOB.
OHeprus MarHUTHOTO TOJIS.

30. Ilepemennsblii snekTpuueckuii Tok. llenn mepemeHHoro Toka. 3akoH Owma Juisd Lenei
IepeMeHHOro Toka. IlonHoe conpoTuBieHUe epeMeHHOMY TOKY. BektopHasa nuarpamma. Pe3onanc B
LEIsIX IEPEMEHHOT0 TOKA.

31. DnextpomarnutHoe mose. OOoOmenue 3akoHa Papazged. 3aKOH MOJHOTO Toka. Tok
CMEIIIEHUsI. DJIEKTPOMAarHuTHeIE BOJHBL. YpaBHeHUs Makcsemna. Cucrema ypaBHeHHH MakcBeiia B
mddepeHInanbHON 1 HHTErpaibHOi popmax. Bexrop Ymosa-IloiinTunra. /laBienue cBera.

32. I'apmonnueckuit ociunsTop. CBOOOAHBIE AIIEKTPOMAarHUTHBIE KoJieOaHHs. 3aTyXalolye 1
BBIHY)KJICHHBIE KojieOanus. Pe3oHanc.

33. I'enepanus, mepenadya ¥ NpUEM SIIEKTPOMArHUTHBIX BOJIH. OTKPBITHIA KOJIEOATENbHBIH
KOHTYp. [IpuHumn paGoTsl paguomnepenaTuvka U pagdonpuéMHUKa. Moaysus U JeTeKTHPOBaHUE
AJIEKTPOMArHUTHBIX BOJIH. Paguosiokanus u TeJIeBUICHUE.

34. Illkana >JIEKTPOMArHUTHBIX BOJH. Pa3nuyHble AMana3oHbl YacTOT 3JIEKTPOMArHUTHBIX
BOJIH, UX XapakTepHble OCOOEHHOCTH W TEXHHYECKHE CpeAcTBa MX MosydeHus. Vcnonb3oBaHue
BUJMMBIX, YIbTPa(HOIETOBBIX U APYTUX U3TYYECHUN B PACTEHHEBOACTBE U dKUBOTHOBO/ICTBE.

35. DneMeHThl TeoMEeTpUYecKoi onTHKH. OCHOBBI T'€OMETPHUYECKOW ONTUKH. DPOpMyIibl
@penens. [IpuHuInn 00paTUMOCTH CBETOBBIX Jiyueil. [IpnOopsl reoMeTpruecKoi ONTHKH.

36.DoTomeTpusl.

37. DnemenTsl BotHOBOM onTuky. [Ipunuun I roiirexca.

38. Untepdepenuns ceera. KorepeHTHOCTh M ONTUYECKUI X0 JTyueil. Y CIoBHs MaKCUMyMa U
MuHUMYMa. HTepdepoMeTpsbl. Di1eMeHTHI rojorpapuu.

39. udpakums csera. [lpunuun Iroiirenca-@penens. JudpakunonHas pemérka.
Cnexrporpadus. Audpakius peHTTeHOBCKUX JTy4ei.

40. BzaumopeiicTBue u3nydeHuss ¢ BemiecTBoM. llomsipusamust cBeTa HpH OTPAKEHUU U
[IPEJIOMIICHUH.
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41. JlBoiiHoe mydenpenomieHue. ONTHYECKM aKTHUBHbIE BemecTBa. (CaxapuMeETphl.
HckyccTBeHHAss aHU30TPONMSA U €€ UCIOoIb30BaHue. HopManbpHas u aHOMalIbHas JUCIIEPCHUS.

42. TennoBoe u3nydeHue. A0comoTHo uépHoe Teno. 3akonsl Kupxroda, Credana-bonpimana
u Buna. ®opmyna [1nanka. OnTuyeckas nupoMeTpusl.

43. @orospdexr. BHemHui, BHYTpeHHUH U BeHTHIBHBIH (oTodPdexr. YpaBHEeHHE
OnHmreiiHa. Ilpumenenue ¢ortosnemenToB. Dddext Kommnrona. JlloMHHECHEHTHOE H3ITydEHHUE.
buomromMuHecueHnus.

44, ®ortobuonorndyeckue mpoueccol. orocunres. TepmoauHaMuKa U MeXxaHu3M (poTocHHTE3a.
buosnepreruka.

45. DneMeHThl KBAaHTOBOW MexaHUKU. KoprmyckynspHO-BOMHOBOH myanmusm. Judpaxius
anekTpoHOB. CooTHOLIEHU HeonpeaeaéHHocTel. Y paBHeHnue penunrepa.

46. Atom Bosoposia. DHepreTudeckue ypoBHH atoma. [ToreHiuan Bo30yKAeHUsI 1 HOHU3ALIHH.
[Toctynatsl bopa. U3nydenue u nornomenue sueprun. BonoponomnonoOHbie HOHBL

47. CTpyKTypa CIOXHBIX aTOMOB. DHEpPreTHYECKUE YPOBHM B CIOKHBIX aTomax. [IpuHuumn
[Taynu. OnrTudeckue CHEKTPbl M CHEKTPbl PEHTIEHOBCKOro u3inydeHus. Ilepuonuueckas cucrema
anemenToB [.M.Meneneena.

48. dusuka MoJeKyl. OHepreTuiyeckue ypoBHH Mouiekyl. OOMEHHOe B3auMoJeHCTBHE.
MonexkynsipHble crieKTpsbl. [IpuHImn paboThl KBAHTOBBIX I'€HEPATOPOB. DIIEKTPOHHBII MapaMarHUTHBIN
pE30HAHC.

49. TTonuMepsl U KUAKHE KpUCTauIbl. OCHOBHBIE BU/IBI KOJUICKTUBH3AMK MoJieKy1. CTpoeHue
MOJIMMEPOB M X (usnueckue cBoWcTBa. THIBI KUIKUX KPUCTAUIOB. JlUcmien Ha SKUAKHX
KpHUCTaJljIax.

50.fIBneHue paguMoaKTUBHOCTH. Buabl paJloaKkTHBHOTO pacnaja. 3akoH paJHOaKTHBHOIO
pacrana. CrabuiapHble M pagvoOaKTUBHbIE H30TONbl. COBpEMEHHbIE METOAbl PAaJUOXMMUU U
paguoOuonoruu. [Tpobiaemsl pagTuosKoIOruy.

51. CocraB aromMHoOro sifipa. M3oTonbsl. MexaHMYecKuil 1 MarHUTHBIA MOMEHTHI siiep. SnepHbie
CHUJIBI Y1 DHEPTHUS CBSI3U sipa. SInepHblii MarHUTHBIM PE30HAHC U €r0 UCIOJIb30BaHUE.

52. Snepuble peakiuu. MexaHusM siepHbIX peakiuil. LlemHas peakuust neneHust saep.
Hcnonb3oBanue aTtoMHOM sHepruu. [Ipobiema ympaBiseMod TepMOSICpHOM peakiuu. DHeprus
ConHua u 3B€31. SInepHas 5K0I0rusl.

53. DOnemMeHTapHbIE YacTHILIBI. Knaccudukarms AJIEMEHTaPHBIX YaCTHIL.
B3anmornpeBpamaeMocTb 3JIEMEHTapHBIX YacTULl. MeToasl yCKOpeHUs 4acTHll. AHTHYacTHLbl U
aHTHBEILECTBO. BemecTBo B 3KCTpEMabHbBIX YCIOBUSX.

54. CoBpemenHas (u3uka W arpouHxkeHepus. BemectBo u mose. OOBEKTHI U MPOLECCHI.
OBOJIIOLIMOHHBIE ~ TIpollecChl  IpeoOpa3oBaHUsl  MaTepuu. BelecTBeHHbIE, JHEPreTUYECKHUE,
3JIEKTPOMArHuTHBIE M HMH(OpManMoOHHBIE TpeoOpazoBaHus OMo0OBeKTOB. Pas3BuThe arpodusuky,
OnomexaHuKH, OM0(U3UKH, OUOIHEPTeTUKH, OMOMH(OPMATUKH, OMOTEXHOJIOTHH U arpOMHKEHEPUH.

TunoBeIie 33jauu IO BCEM TEMaM COJIEPXKATCS B yU4eOHO-METOIUYECKUX pa3padOTKax Kadeapbl
. 3. OC.

31



JHCT PETHCTPALIMH H3AMEHEHHA

Homep Howmepa muctos Pac Jlara snece-
(R anmy nposan- OCHOBAMME JUIR BHCCCHMR HIMCHCHMT Moammues| oo bpoRKa (e ivene-
HC-HHR SAMCHCHHAIX MAX nommucH HMUR
1. |nS5-10PIA nS-10 PIJL | Axryanoanms yueOuo-seTomseckoro obecnesenns / I'nemGa K.B. | 01.04.2018
n. 3 OC n. 3 ®OC
7z






