MHUHHUCTEPCTBO CEJIbCKOI'O XO3SIICTBA POCCUMCKOM ®EJEPALIMUA
(enepanbHOE rocy1apcTBEHHOE GI0KETHOE 00pa30BaTEIbHOE YUPEKICHIE
BBICIIIETO 00pa30BaHuUs

«OXKHO-YPAJIbCKUM I'OCYJTAPCTBEHHBIN ATPAPHBII YHUBEPCUTET»

WHCTUTYT ATPOUHKEHEPHUU ®T'BOY BO I0KHO-YPAJIILCKHUM 'AY

VTBEPXJIAIO
I/I.O. JCKaHa HH)KeHepHO-TCXHOHOFH‘ICCKOFO

daxyfAbrera
“ _—— JI.J1. bakaiikun

«07» deBpans 2018 r.

Ka(be)lpa «Maremarnyueckue u CCTCCTBCHHOHAYYHBIC NUCLUIIITHBD

Pabouas nporpaMMa TUCIHILIAHE

b1.5.18 ®PU3UKA

Hamnpasnenue noarorosku 35.03.06 Arpounskenepust
ITpodune TexHn4ecKHe CHCTEMbI B arpodu3Hece

YpoBeHb BrIcIIEro 06pa3oBaHusA — 0aKaJaBpPHAT (aKaJAeMHYECKHiN)
Kpamupukanus — 6axanasp

@®opma 00y4eHHs - OUHasK

YensaOuHCK
2018



Pa6ouast mporpaMma JUCHMIUIAHEI «DH3MKa» COCTaBJIeHA B COOTBETCTBHH C TpeOOBaHUAMHU
deiepatbHOIO roCyAapCTBEHHOr0 00pa3oBaTeIbHOrO CTaHAaPTa BLICLIETO o6pazosanus (PI'OC BO),
yIBepKIeHHOro Ilpukasom MuHHCTepeTBa 00pA3OBAHMS W HAyKH Poccuiickoit ®enepanuun
20.10.2015 1. Ne 1172. Pabouas mporpamMma IpeIAHAa3Ha4YeHa I TOArOTOBKHU OakayiaBpa I10
HanpapieHmo 35.03.06 ArpoumkeHepusi, IpOQUIL - TexHu4ecKHEe CHCTEMbI B arpo0u3Hece.

Hacrosimass pabouas —mporpaMva JIMCIMIUIMHBI — COCTaBjieHa B paMKax OCHOBHOM

npo(heCCHOHATBHON 00pa30BaTENbHON IIPOrpaMMBI (OIIOIT) 1 yuuThIBaET OCOOEHHOCTH OOYYCHHS
IpM MHKTIO3MBHOM O0Opa30BaHHM JIUI[ C OrPAHHYEHHBIMH BO3MOXHOCTAMH 3/10POBBS (OB3) un

HHBAJIMJIOB.

CocTaBHTENb — JOKTOP TEXHHYECKHX HayK, npodeccop bacapeirnna EM.

PaGouast mporpamMma IUCIMIUIMHBI OOCY)XICHA Ha 3acelaHuu xadenper «MareMaTHUECKHE U
eCTECTBEHHOHAYYHbIE JUCLIUIIIMHBD)

«05» ¢pespans 2018 r. (mpoToxos Neo).

3aB. kadeapoit «MaTeMaTHUECKHUE U CCTECTBEHHOHAY THBIC L
JMCILUILIAHBL, JOKTOP TEXHUYECKHX HayK, Tpodeccop ,«x}fu E.M. Bacapsiruna

PaGouass mporpaMMa JMCUMIUIHHBI O0J00pEHa METOIMYECKOH KOMHUCCHEH HHKEHEPHO-
TEXHOJIOTHIECKOT0 (aKyIbTeTa

«07» deppans 2018 r. (mporoxos Ne5).

/ TIpecenaTens METOTHIECKOH KOMICCHH o e )
pencen hi e e

HHKECHEPHO-TEXHOJIOTHYECKOTO ( -
daxynsreTa, 7

KaHIU1aT TEXHUYECCKHUX HayK, JOLICHT

A.IL. 3p1psiHOB

3OSAHCT
g O%Dasoaar@ﬂf”\ ‘:‘
Q b W‘Ee%;?&oﬁ ©)
NS

S
\®

Q
ngSH

HAYYHAS
bUBITHOTEKA

; // 2 E.JI. JIebenena

Jupexrtop Hay4noit 6ubnuorexku

~KOY 08 K

o
2om

298 W

‘



10.

11.

12.

COAEPXKXAHHUE

[Inanupyemble pe3yabTaThl OOY4YeHHS MO AWCUUIUIMHE, COOTHECEHHBIE C
IJIaHUpyeMbIMU pesyibTaTamu ocBoeHust OITOIT

1.1. Ilens u 3agau¥ TUCIUTIINHBI

1.2. Ilmanupyemsle pe3yabTaThl 00y4eHUs 110 TUCIUILINHE (TIOKa3aTenn

c(OPMHPOBAHHOCTU KOMITETEHIIN)

Mecto nucuuminunsl B ctpykrype OITOIT
O0beM TUCHMITIMHBI U BUABI Y4eOHOH paboTh
3.1.  Pacmpenenenue oobeMa TUCIMILIHHEI ITO BUAM YI€OHOH paboThI
3.2.  Pacmpenenenue yueOGHOro BpeMEeHH 110 pa3zeiaM U TeMaM
CtpyKTypa U coliep:KaHnue AUCIUTIITNHBI

4.1. CopaepxxaHue TUCIUTUIMHBI

4.2. CopnepxaHue JEeKIAN

4.3. CopaepxaHue 1aOOpaTOPHBIX 3aHATUI

4.4. CopaepkaHue NPAKTUYECKUX 3aHITHH

4.5. Bunsl u comepkaHue CaMOCTOSTENILHON padOThl 00yYarOIINXCs
VY4eOHo-MeToAMYEeCKOEe 00eCIIeUeHUE CaMOCTOATEIbHOU paboThl 00yUYarOIUXCsl
10 TUCIUIINHE
@DOH/1 OLIEHOYHBIX CPEJICTB JUISL TPOBEACHUS IPOMEKYTOUYHON aTTeCTalluu
00y4arouuxcs 1Mo AUCHUIUIMHE
OcHoOBHas ¥ JONOJTHHUTENbHAS yueOHas IuTepaTypa, He0OXoaumast Uit OCBOCHHS
JUCIUIUTAHBI
Pecypcsl nHpOpMaIMOHHO-TEIEKOMMYHHUKAIIMOHHOH ceTn « THTepHeTY,
HEOOXOMMbIE JJI1 OCBOCHUS AUCIUILIIUHBI
MeTtoauueckue ykazaHus sl 00y4aroUIMXcs 10 OCBOCHUIO TUCIUIUIMHBI
HNudopmannoHHble TEXHOJIOTUH, UCTIOIB3yEeMbIE TIPU OCYIIIECTBICHUN
00pa30BaTeNbHOTO Mpoliecca M0 TUCIHUIUINHE, BKIII0Yas IepeyeHb
IPOrpaMMHOT0 oOecrieueHus: 1 UHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
MartepuanbHO-TeXHUUYECKask Oa3a, HEOOX0AUMas Ul OCYLIECTBIICHUS
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE
WNunoBanmonHbie GopMbl 00pa3oBaTEIbHBIX TEXHOIOTHIA
[Tpunoxenue Nel. @oHJ OIIEHOYHBIX CPEJCTB JI TEKYIIEr0 KOHTPOJIA
yCIIEBaEMOCTH U MIPOBEICHUS MPOMEKYTOYHOM aTTECTAUN 00YJAIOLIHXCS 110
TUCIUTLITNHE
Jluct perucrpaunu U3BMEHEHUIM

16
16
16

18
18
19
19
21

21
33



1. Ilmannpyemblie pe3yabTaThbl 00y4eHHUs! 0 JMCHUILJIMHE, COOTHECEHHbIE C IVIAHNPYeMbIMH
pesyiabTatamu ocsoenns OIIOII

IMPAKTUYCCKUX

3aga4

1.1. Hean u 3aga49u JUCUUILINHBI

eap TUCHUNIINHBI
bakanaBp no HanpasieHuto noarotoBkd 35.03.06 ArpouHxeHepHs JOKEH ObITh HOJATrOTOBJICH
K HAay4YHO-HCCIIEOBATENbCKOM, MPOEKTHOM, MPOU3BOJICTBEHHO-TEXHOJIIOIMYECKOM, OpraHU3aluOHHO-
YIPaBIE€HYECKON AESTEIbHOCTH.
Heap aucuMnauHbl — cOPMUPOBATH Yy CTYAECHTOB CUCTEMY (YHIAMEHTAJIbHBIX 3HAHHM,
HEOOXOAUMBIX JIsl MOCIEeAYIOIIel MOJrOTOBKH OakajaBpa, CIOCOOHOIO K A(P(PEKTUBHOMY pEIICHUIO

CEJILCKOXO035MCTBEHHOI'O

JAJIbHENIIEMY PAa3BUTHIO TUYHOCTH.
3agauu AMCUMIIMHBL:
— U3Y4YUTb OCHOBHBIE (DU3MYECKHE SBIEHHS, OBIAJCTh (PyHIaMEHTAJIbHBIMH TOHATHUAMH,
3aKOHAMHU U TEOPHUSIMH KJIACCUYECKOM U COBPEMEHHOU (PU3UKU;
— c(opMHUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHUS U COBPEMEHHOTO (PU3MUECKOTO MBIIUICHUS;
O3HAKOMUTBCSI C HAy4YHOM ammapatypodl U MeTogamMu (U3MYECKOTO HCCIIEOBAaHUs, MPUOOpecTH
HaBBIKM [IPOBEACHUS (PU3NUECKOT0 SKCIEPUMEHTA;
— HAY4YMThCS BBIIENATH (DU3UYECKOE COJEpKaHME B MPHUKIAIHBIX 3a1adyax Oymyiei

JACATCIIBHOCTH,

MPOU3BOJCTBA, a

— OBJIAZICTh MCTOAAMU PCHICHUA MHXXCHCPHBIX 3a71a4.

TaKXeC

CHOCOOCTBYIOLIUX

1.2. Ilnanupyemblie pe3yJbTaThl 00yUeHHsl 10 JUCHUNJINHE (MOKa3aTeJ n
copMUPOBAHHOCTH KOMIIETEHIIMIH)

[Tmanupyembie [Tmanupyemple pe3yIbTaThl 00yYEHUs 10 TUCIUILIINHE
PE3yNbTATHI 3HAHUSA YMEHHSI HABBIKH
ocBoenus OIIOII
(KOMIIETEHIIMN)
OIlK-2 OOyuarommiics nomwkeH | O0yuaromuiics aomkeH | OO0ydaromuiicss A0KEH
CIOCOOHOCTH K 3HATh! OCHOBHBIC | YMETh:  HCIIOJIb30BaTh | BIAJETh: HaBbIKaMU
WCTIOTb30BaHUIO dusnveckne 3aKOHBI, | OCHOBHBIE (DM3MUYECKHE | OTIHCAHUS OCHOBHBIX
OCHOBHBIX 3aKOHOB | SIBJICHHS U MPOLIECCHI, HAa | 3aKOHBI B | pU3HYECKHX  3aKOHOB,
€CTeCTBEHHOHAYYHBIX | KOTOPBIX OCHOBaHBHI | MPo(hecCHOHATBHOM SBIICHUH W TIPOIIECCOB,

JTUCIHUILTAH B MIPUHIIUATIBI NEHCTBUS | AEITETBHOCTH - | HA KOTOPBIX OCHOBAHBI

npodecCuoHaNbHON | OOBEKTOB (b1.b.18-Y.1) MIPUHIINIIBI neicTBUs
NeSITeIbHOCTH; npodeccuoHaIbLHON 00BEKTOB
JeSITEIbHOCTH — npodeccnoHanbHOM
(b1.5.18-3.1) JIeATeITLHOCTH -
(b1.b.18-H.1)

OIIK-4 Ob6yuatonmiics nomxen | OOywaromuiicss nomkeH | OOydaromuiics 0KeH
CIOCOOHOCTH peliaTh | 3HATh: YMETb:  HCIOJB30BATh | BIAJETh: HaBBIKAMHA
WH)KEHEPHBIE 33]]a4ull | OCHOBHbBIE 3aKOHBI | OCHOBHBIE 3aKOHBI | PEUICHUS] HMHKEHEPHBIX

C MCIIOJTb30BAaHUEM | MEXaHHKH, MEXaHUKH, 3amad c
OCHOBHBIX 3aKOHOB | AJIEKTPOTEXHUKH, AJIEKTPOTEXHUKH, UCIIOJIb30BaHUEM
MEXaHHKH, THJIPABIIAKH, TH]IPABINKH, OCHOBHBIX 3aKOHOB
ANEKTPOTEXHUKH, | TEPMOJUHAMUKHU U | TEPMOJMHAMHKHU U | MEXaHHKH,

TUIPaBIIHKH, TEIIoMaccooOMeHa, TEIIOMaccoOOMeHa ISl | ANEKTPOTEXHUKH,
TEPMOJUHAMHUKU U | HEOOXOIUMBIC JUTSL | peIICHHsI MHXKEHEPHBIX | TUAPABIUKH,
TerJIoMaccooOMeHa | pemieHusi WHXEeHEepHbIX | 3a1ad - (b1.5.18-Y.2) TEPMOJAMHAMUKH "

3a1a4 - (b1.5.18-3.2) TEIJIOMaccooOMeHa -
(b1.5.18-H.2)




2. Mecto aucunnimubl B ctpykrype OINIOII

Huctunnuaa «®usuka» oTHocuTcss K ©OasoBoit wactu bmoka 1 (B1.B.18) ocHoBHOI
npodeccroHanbHOM 00pa3oBaTeIbHON MPOrPaMMBI aKaJIEeMHUYECKOTO OakalaBpuaTa Mo HaIpaBICHUIO

nonarotoBku 35.03.06 Arpounkenepust, npoduis - TeXHHUYecKre CUCTEMBI B arpoOn3Hece.

Paszjienbl IMCHUIIMHBI U MEKIUCITUNTIMHAPHBIE CBA3M € 00ecneYuBAIIIMMHA
(mpeamecTBYKIIMMH) U 00ecnieYynBaeMbIMHU (MOCJIEIYHOIIHUMH) TUCHUIINHAMHA

HaunmenoBanue O6CCHC‘II/IB3.IOH_II/IX

dopMupyemble KOMIETEHIIUN

Ne (mpeAlecTBYOMNX) U
n/m obecrnieunBaeMbIX (MTOCIEAYIONINX ) Pasnen 1 Pasmen 2 Paszen 3
JICIIUTUIAH, PAKTHK
[TpeniecTByroLMe TUCUUIUIMHBL, TPAKTUKU
1. MaremaTuka OIIK-2, OIIK-4 OIIK-2, OIIK-4 OIIK-2, OIIK-4
2 Xumust OIIK-2 OIlK-2 OIIK-2
[Tocaenyroume TMCUMIUIMHBL, IPAKTUKU
1. Teopus MEXaHU3MOB ¥ MAllIMH OIIK-4 OIIK-4 OIIK-4
2 Teopust BeposiTHOCTEN U OITK-2 OITK-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

KOHCTPYHPOBAHHS

6. DNEeKTPOTEXHUKA U AIEKTPOHHUKA OIIK-4 OIIK-4 OIIK-4

7. ['mnpaBnuka OIIK-4 OIIK-4 OIIK-4

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

3. O0bém AucHMIIMHBI U BUABI Y4eOHOIl padoThl

(manee yacos). JlucuurianHa usyyaercs B 2, 3 cemecTpax.

O6bem mucummiuuHbl coctasisgeT 10 3adetHsix equnun (3ET), 360 akamemuueckux dacoB

3.1. Pacnipenesienne o6beMa IMCUMIIMHBI 10 BUAM Y4eO0HOH padoThl

Bunx yuebHol paboThI

KonndaecTBo yacos

KonraktHasi paborta (Bcero) 160
B ToM yucne:

Jlextmm (JI) 48
[Ipaktnueckue 3ansatus (113) 64
JlaGopaTopHsie 3ansatus (JI3) 48
CamocrosiTesibHas padora ooyuyawmuxcsi (CP) 137
Kontpoas 63
Hroro 360




3.2. Pacnipenesienne y4e0HOro BpeMeHH 110 pa3jaejiaM U TeMam

B TOM YHUCJIC é
No Bcero KOHTaKTHas pabora 2
TeMBI HanmenoBanme pasaciia 1 TEMBI 9aACOB CP E
71 13 3 S
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MoJeKyJsipHas pHU3HMKa U TEPMOJIUHAMHUKA
1.1. | Beaenue B Gpu3uKy 2 2 - - - X
1.2. | Kunemaruka 16 2 2 2 10 X
1.3. | Jlunamuka 20 2 2 6 10 X
2.4. | 3akoHBI COXpaHEHUS 20 2 2 4 10 X
15, Mexannueckue KoneOaHus u 24 4 4 5 10 «
BOJTHBI
16 DneMeHTHI MOJI?Ky.HSIpHOfI u 24 4 4 6 10 X
CTaTHUCTUYECKON (PU3UKHU
1.7. | OcHOBBI TEPMOJMHAMUKYU 20 4 2 10 X
Paznen 2. DnekTpuuecTBO U1 MarHeTU3M
2.1. | DuekTpocTaTuka 20 4 2 4 10 X
ITocTOSIHHBIN TOK,
2.2. | DNEKTPUYECKHUE LIETH 20 4 2 4 10 X
MaTepuabl
23 [TocTossHHOE MarHuTHOE 29 4 4 4 10 X
noJje
24 DIJIEKTPOMAarHUTHBIE 27 4 6 6 11 X
KoJie0aHusl M BOJTHBI
Paznen 3. OnTrka n atomHas u3nKa
31 I'eomeTpuueckas u BoJIHOBas 22 2 6 6 8 .
OITHKA
3.2. | KBaHTOBas onTuka 20 4 4 4 8 X
DneMeHTHl KBAaHTOBOM
3.3. | MexXaHUKH U aTOMHOM 18 2 4 4 8 X
bu3uKu
3.4, | AATOMHOE AIPO M 18 2 4 | 4 8 X
DJIEMEHTAPHBIE YACTHUIIBI
35, CoBpemenHas pusndeckas 6 2 i i 4 X
KapTHUHA MHUpa
KonTtpo:p 63 X X X X 63
OO0m1ast TpyJJ0EMKOCTh 360 48 48 64 137 63

4. CTpyKTYypa M coep:KaHHe TUCHUILINHBI

4.1 Conepxanue IMCUMILIAHBI

Pa3nes 1. Mexanuka, MoJIeKyJIApHAas (PM3HKA M TEPMOANHAMHUKA

BBenenue




[Tpenmer ¢usuku. Meton mo3HaHus B (U3MKe. DKCIEPUMEHTHl U TeopuH. Posib MaTeMaTHKH.
Omsnueckue 3akoHbl. [loHsTHEe (akTa B ¢usuke. Moaenu. Ilpssimbie u oOpaTHbIe 3ama4M (HUIUKH.
PazMepHoCTH (pM3NYECKUX BETUYUH.

Kunemaruka

JIBukeHue kak rinaBHas (opma cymiectBoBaHusi marepuu. [IpoctpanctBo u Bpems. CrocoObl
ONMCAaHUs COCTOSIHUS Tejla M cucTeMbl Ten. CHCTeMbl OTCYeTa M KOOpAMHAT. Poib M NpUHIMIIBI
BbIOOpa cucteM KoopauHat. CTeneHu cBOOO/bl, MHBaPUAHTHBIE CBOWCTBA YMCIIa CTEIEHEH CBOOOJIBI.
TpexMepHOE U MHOIOMEpPHOE IPOCTpaHCTBA. MarepuanbHas TOYKA U PACHPOCTPAHEHUE DTON MOJEIU
Ha MHOTOMEpHBIN ciay4ail. TpaekTopus 1 MUpOBasi JIMHUS, UX cBoiicTBa. CKOPOCTh U YCKOPEHHUE Kak
npousBogHele. IlocTynaTenbHOe M BpalaTeNbHOE [BMKEHUS KaK OCHOBHBIE BH[bl JBUKCHHIA.
VYr0BBIE CKOPOCTh U YCKOPEHKE, HOPMAJIbHOE U TaHT'€HLIMAJIbHOE yCKOpeHus. CKOpOCTh U YCKOPEHHE
B MHOI'OMEPHOM IPOCTPAaHCTBE. MHEpLMAIbHBIE CUCTEMBI U PABHOIIPABHOCTH IIOKOSL M1 PABHOMEPHOT'O
MpsIMOJIMHEHOTO ABMKeHUs. [locTynaT o MOCTOSHCTBE CKOPOCTH cBeTa B BakyyMme. [IpeoOpas3oBanue
MHTEPBAJIIOB BPEMEHH U JJIUHBI MPHU OOJBIIUX CKOPOCTSX OTHOCHUTENIbHBIX JBM)KEHUH MHEPLHUATbHBIX
cucteM. [IpeoOpazoBanmsi JlopeHIIa M PEIATUBUCTCKOE CIOXKEHHE CKopocTeil. MHTepBanm Mexmy
COOBITUSIMH U €r0 HHBAPUAHTHOCTb.

JnHamMuka

Cuna u macca, cynepro3uius cuil. [lepBbiii 1 BTOpo# 3aKoHbl HploTOHA. YpaBHEHUS JBUKECHUS,
pOJIb HAYAJIBHBIX YCIIOBHM, NPUHLMI AcTepMHUHM3MA. [IpuMepsl pelleHus ypaBHEHUN JBHIKCHHUS.
JIBrkeHue Ten B MOJIE CHJI TATOTEHUS, SIBJICHWE HEBECOMOCTH B CIIyTHHKaX. /[mHaMuka crnensimux
cucreM. MMIynbC, 3aKOH COXpPAaHECHHS HMITYJIbCa JUISI MEXAHWYECKOM CHUCTEMbI, TPETHUM 3aKOH
Herotona. BzaumopeiictBue ten uepe3 nose. Obmas hopMynHpoBKa 3aKOHA COXPaHEHUsI UMITYJIbCa.
Kunernueckas sHeprust MaTepralbHON TOUKH, CBSI3b €€ C KOMIIOHEHTAaMH BEKTOpa MMmyJibca. Pabora
U MOTeHLMaabHas »Heprus. PaboTta nepeMenieHuss MaTepuaibHON TOYKH 11O KPUBOJIUHEHHOMY ITyTH.
[loreHumanpHple  CWIBI, BBEICHUE IOHATUSA IOTEHUMana Uil  B3aUMOACHCTBYIOIIUX  Tell
[ToTenuuanbHas QyHKIMS, MOTEHIIMATbHAS MOBEPXHOCTh. CBS3b KOMIIOHEHT CHJIBI M MOTEHIIMATbHOM
¢ynkuuu. [loTeHnmanpHas sMa ¥ yCIOBHE YCTOWYHMBOTO paBHOBecHs. HeBO3MOXKHOCTh paBHOBECHS
CHUCTEMBl B3aUMOJIEUCTBYIOIIMX CTAaTUYECKUX TOYEYHBIX OJJIEKTPUUECKUX 3apsaoB. [lpuHimn
TUTOTHEWIIeH yIMaKOBKH M OOBSICHEHHE NMPOCTPAHCTBEHHBIX (opM KpuctayioB. KondopmarmoHHsIi
aHanu3 MoJjekyld. MomeHT cuibl. JluHaMuKa BpalleHUsl TOYKM W Tejla BOKPYI IOCTOSHHOW OCH,
MOHATHE O MOMEHTE MHEPUUU MATCPHUAIBHOM TOYKU W Tela. Y PaBHEHHUE JBM)KCHHS BPAILAIOIIETOCs
BOKPYT HEMOJBHKHOM OCH Teaa. MOMEHT UMITyJibCca, CBSI3b €0 KOMIIOHEHT C KHHETUYECKOU 3HEepruei
BpauieHus. M3MeHeHne MOMEHTa MHEPLMM Tella NPU NEPEeHOCE OCH BpalieHus. I J1aBHbIE MOMEHTHI
WHEpPUUU U YCTOMYMBOCThH BPAILCHHS TeNl. 3aKOH COXPAaHEHHMsS MOMEHTA HUMITYJbCa TEJla U CUCTEMBI
tesn. OcoOEHHOCTH KOHCTPYKLIMH BEPTOJNETOB. ['Mpockombl M WX npuMeHeHue. LleHTp Macc u
ypaBHEHUE €ro ABMXKEeHUs. Pa3zneneHne nocTynareabHbIX U BpallaTeIbHbIX JBUKEHUN TBEPIOTO Tea.
[Tapa cun. CucreMa ypaBHEHUH JUIsl ABMJKEHUS TBEPAOIO Tejda M €ro KMHETHYecKas SHeprus. 3aKoH
COXpAHEHHUsI SHEPIMU U €ro CBs3b C PAaBHOMEPHOCTHIO TEUYEHUS BPEMEHHM. J[BM)KEHHE CUCTEM CO
MHOTHUMH CTeNeHsIMU cBo0O1bl. @yHKIM Jlarpanxka u ypaBHenus Jlarpanka. [IpuHuun HauMeHbIIEero
IEUCTBUSL.

JAnnamuka 00JbIIMX CKOPOCTEH

[Tpunuun otHOcHUTeNbHOCTH B ¢usuke. Penstuucrckuii ummynsc. [IpeoOpa3oBanue s>Hepruu-
nMIrysiabca. Macca U ee CBsA3b € DHEpPruey Nnokos. Macca ClI0KHOM CHCTEMBI M €€ CBSI3b C DHEpPruei
B3auMozeiicTBusi dactedd. HeagnutuBHocTh Macchl. JlepexT maccel M sHepretuka. Kunernueckas
SHEpPrusi B PEIATHBUCTCKOM MEXaHHUKE. YPaBHEHUE JBWKECHUS MATEPUAIBHOM TOYKU B
PEIATUBUCTCKON MeXaHMKE. J[BM)KEHHUE MaTEepUaJIbHOW TOYKM IOJ JIEUCTBHEM NOCTOSHHOW CHJIBL.
CkopocTh cBeTa Kak TMpefAesbHas CKOpOCTh. YacTuil ¢ HyJeBOM wmaccoil mokos. [lpunimn
SKBUBAJIEHTHOCTH M TEOPHS IPOUCXOKICHUS CUIT BCEMUPHOT'O TATOTEHHUSL.

Kosie0anus 1 BOJIHBI

KonebGanusi kak 4YacTHBIM cCiy4yail IBUKEHHS, YCIOBHUSI MOSBICHHUS KoleOaHWid. YpaBHEHUE
JIBUKEHMSI TPYKUHHOIO MasiTHUKA U €ro pemieHue. [‘apMoHHMuUeckoe KojgebaHWEe U €ro
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XapaKTepUCTUKH. YpaBHEHHE ABIMKEHHs (PU3MYECKOTO MAsSTHUKA M €ro pelleHue, MaTeMaTH4eCKUui
MasiTHUK. DHEPTUsi TapMOHWYECKHX KoyieOaHui. BBIHYXIeHHbIE KOJeOaHUS W SBJICHUE PE30HAHCA.
Pe3zonanc kak mposiBieHue Oudypkauuu. ABrokosneOaHus. [Ipumepsl MposBICHHUS PE30HAHCHBIX U
aBTOKOJICOATENbHBIX SIBICHUN B JKMBBIX OpraHM3Max M TeXHUKe. Pe3oHaHCHas mepepaya >HEPIUU B
CHUCTEME OJIMHAKOBBIX CBSI3aHHBIX MAasATHUKOB. BOJIHBI B yNIpyIrux cpenax, JMHEHWHBIE, TOBEPXHOCTHBIE
1 00BEMHBIC BOJIHBI, TIOTIEPEYHBIE M IMPOIOJIBHBIC BOJHBI, (DPOHT BOJHBI, IUIOCKHE U CepruuecKue
BOJIHBL. AHaUTHYeCKas 3amuch Oeryiieil BoiHbl. BonHoBoe ypaBHenue. Ilepenoc snepruu Oeryiueit
BosiHOM. CroxeHue kojebanuii u BosnH. KorepeHTHble uCTOYHMKU BOJIH. MHTepdepeHus BoaH OT
TOYEYHBIX KOI'€PEHTHBIX MCTOYHUKOB. YCIIOBUS MOSBJIECHUS MAKCUMYMOB U MUHUMYMOB. Cll0)KeHHE
KpyroBbIX U chepuueckux BosH. [locTpoeHue (poHTa BOJIHBEI MO NMpUHIMILY |loiireHca, MoBeAeHUE
(GpoHTa BOJIHBI B HEOJHOPOJHOM cpene. OTpaxeHnue u npenomiieHue BoiH. [Ipunnun @epma. BeiBog
3aKOHa IIPEJIOMJICHUS BOJIH Ha T'PaHHUIIE IBYX cpel Ha ocHOBe npuHuuna @epma. [Ipunnun Pepma kak
YacTHBIA cilydail oOluero mpuHIMIA MUHMMakca. [losBJIeHHE OTpa)KeHHBIX BOJIH B HEOAHOPOJIHBIX
cpeliax, CIOXEeHHE BCTPEUHBIX BOJIH U oOpa3oBaHHE CTOSUMX BOJH. [lepexomqHoe cocTosiHMe U Bpems
penakcanyuy. CBS3b IIMH CTOAYUX BOJH C PasMEPAMU CpEAbl, AUCKPETHOCTb JUIMH CTOSYUX BOJIH.
KBanroBanue. YnpasieHue 3B8y4aHUEM MY3bIKaJIbHbIX HHCTPYMEHTOB.

DJIeMeHThI CTATHCTHYECKOH U MOJIEKYJIAPHON (puznku

Mukpockonuyeckue M MaKpOCKOIMYecKue siBeHus. MieanbHbli Ta3 Kak cTaTUCTHYECKas
cucTeMa MHOTMX 4dacTull. JlaBieHue, 00beM M TeMIepaTypa raza Kak 0O0OOLIECHHbIE XapaKTepPUCTUKU
COCTOSIHUSI Tra3a. PaBHOBeCHbIE M HEpPaBHOBECHBIE COCTOSIHMA raza. OOpaTHMble W HEOOpaTHUMbIE
nponecchl. JluarpamMma jaaBieHHE-00bEM. OKCIIEPUMEHTAIbHBIE Ta30Bbl€ 3aKOHBI, OOOOIIEHHBIN
ra3oBbli 3aKOH (YpaBHEHHME COCTOSHUS MJI€aJbHOTO ra3a). BeIBo ypaBHEHUsI COCTOSIHUS UJI€AIbHOIO
ra3a Ha OCHOBE KMHETHYECKHX IpeicTaBieHUN. DU3NMUecCKuil CMBICI MOHATUS TEPMOINHAMUYECKOU
Temneparypbl. PacrpeneneHue sHeprum 1o creneHsM cBoOoxabl. Pacnpenenenuss MakcBemna u
bonenimana, 6apomerpuueckas dopmyia. HepaBHoBecHbie mporiecchl. Juddysusa, muddys3us gepes
MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJICHHE W €ro poJib B JKU3HEACATEIBHOCTH PACTCHHM.
Tennonepenaua. BuyTpeHHee TpeHue. BrlpakeHue HEpaBHOBECHBIX IPOLIECCOB yepe3 00O0OIIEeHHbIE
TepMoAuHamMuueckue cuibl. CooTHoweHne B3auMHocTH OHcarepa. PeanbHble rasel, ypaBHeHue Ban-
nep-Baanbca, KpuTHYecKash TOYKA, pealbHbIE H30TEPMBl, CXKIKEHHE Ta30B. QDyKTyauuu H
camoopranu3aiys npu (Gpa3zoBoM Mepexoje raz-XuIKoCcTb. JKUAKOCTH, TTOBEPXHOCTHOE HATSDKEHHE B
KHUAKOCTAX, OXJIAKACHHUE JKUIKOCTH IIPU HCHAPEHUH, TEPMOPETYJISALUS PACTEHUH M JKUBOTHBIX.
CmauuBarole 1 HecMaduBaromye xuakoctu. Kanumspasle siaenus, popmyna Jlamnaca.

DJIeMeHThI TePMOJIMHAMMKH

[lepBoe Hayaio TEPMOAMHAMUKH, HM30IPOLECCHI, aAuabaTUUYECKUI Mpolece, OXJIaKICHUE Ta3oB
pu aauabaTHUeCKOM pPACIIMPEHHUU U TOJIydYeHHe HU3KUX Temieparyp. YpaBHeHue Ilyaccona u ero
BbIBOJI. Kitaccuueckasi Teopus TEIII0EMKOCTEHN, IPUUMHBI OTKIOHEHUS peabHbIX TEIUIOEMKOCTEHN Kak
(YHKIMK TeMIIepaTyphl OT Pe3yIbTaTOB KJIacCHUECKOW Teopuu. PaboTa naeaabHOro raza B pa3iIMuHbIX
nporeccax. ObparumMbie 1 HeoOpaTUMbIe IMUKIBL TeruioBeie MamuHbl U KT KapHo, BTopoe Hadaio
TEPMOAUHAMMKY. KOMIIpECCHOHHBIE XOJNIOAWIBHUKMA U  TEIUIOBBIE HACOCHL. OHTPONMS  Kak
TEPMOAMHAMMUYECKUN MoTeHnuan. Popmyna JUisi SHTpONMM HjaeanbHOro rasza. Teopema KaphHo u
00001IeHNe TOHATHS SHTPONMM Kak TEpMOJUHAMHUYECKOro moTeHnuana. CBsS3p SHTPONUU C
MHUKPOCOCTOSIHUSIMU UJ€aIbHOT0 ra3za. CTaTUCTUYECKOE TOJKOBAHUE SHTPOIUHU. DHTPOINHUS U CTENIEHb
BeIpoXkAeHus cucreMbl. Popmyna bonbimana. OuTponus u uHdopmaius. Bo3pactanue sHTponuun
IIpU HEOOpaTHMBIX IpOILlIEcCaX Ha NIpPHUMEpPE BbIPABHUBAHUS TEMIIEPATypbl JABYX HaXOJSALIUXCA B
KOHTAaKT€ HarpeThIX TEJ W IPU BBIPABHMBAHMM JABJICHUH B JIByX 4HacTAX cocyna ¢ razom. llepsoe n
BTOpOE Hayajla TEPMOJUHAMHKH, W JKUBbIE OpraHusMbl. [IoHATHE O TEpMOAMHAMMKE HEOOpPAaTUMBIX
IIPOLIECCOB M OTKPBITBIX CUCTEM. OHTPONHSA B CHCTEME OpraHM3M - OKpy’Kawolas cpeja.
[Ipon3BOACTBO SHTPONIMHU B HEPABHOBECHOM cpene u Teopema [Ipuroxuna.

Paznen 2. DiieKTpU4ecTBO U MArHETU3M

DJIEKTpHYeCKHEe 1 MATHUTHBIC SIBJICHHUS



[lonsiTHE O MOJNAX, MOJISI CKAIAPHbIE W BEKTOPHBbIE. XapaKTEPUCTHUKU BEKTOPHBIX MOJEH:
HaIpsLKEHHOCTb, MOTOK, IUPKYJISALUS, CHIOBBIE JIMHUU BEKTOpHOro mnosig. Cynepno3uuus mojei,
3apsi/ibl, 3aKOH COXPAHEHHUS 3aps/I0B.

BzaumopeiicTBue HEMOABMKHBIX M ABUKYIIUXCA 3apsAa0B, DU3NYECKUN CMBICII MArHUTHOTO MOJIA.
[Tone Toueunoro 3apsna (3akoH Kyrnona) u cuctemsl 3apsiioB. [lone aumons. DneKTpocTaTH4ecKoe
MoJIe MOJICKYJIBI M XHMHYeCKHe peaknuu. MuTerpanbHas ¢dopma 3akona Kymona, teopema [aycca
(mepBoe ypaBHenue MaxkcBesuia). BeiBog Gopmyn sl HapsDKEHHOCTH AJIEKTPOCTATUYECKUX TMOJIeH
3apsHKEHHOI0 TPSMOro IMPOBOJA, IUIOCKOCTH, KOHJeHcaTopa. Pabora mnepemerienus 3apsaa B
NEKTPOCTATUYECKOM  II0JIe, IIOHATHE MOTeHIHana. Bropoe ypaBHeHune MakcBemna A
ANEKTPOCTATUKH B HMHTETPabHOM (opMe. DieKTpuyecKkass €MKOCTb OJHOrO0 IPOBOJHHMKA U JIBYX
MIPOBOJIHUKOB, KOHAEHCATOPbI, paboTa Mo 3apsAaKe KOHIEHCATOPOB. DHEPIHUs 3IEKTPOCTATUYECKOIO
noyig. M3MeHeHHWe HanpsHKEHHOCTH — AJIEKTPUYECKOrOo MOJsl NP BBEIEHUM  JIHUAJIEKTPHUKa,
MOJIAPU3YEMOCTD AMDJIEKTPUKA, IUIIEKTpUYECKass MNPOHULIAEMOCTh. M3MEHEHHE IUAIEKTpUYECKON
MIPOHUIIAEMOCTH TPU XUMHUYECKUX PEaKIUsAX U UCHOJIb30BaHUE 3TOro 3¢ dexra. DIeKTpUIECcKoe roJie
B MpoBojaHUKAX. [IoHATHE O TOKE MPOBOAMMOCTH, BEKTOp TOKAa M CHiIa TOKa, nuddepeHIranpas
dbopma 3axkona Owma. IlepBoe mpaBuno Kupxroda. [IpuunmHa mOsSBICHHS SIEKTPUYECKOTO TOKAa B
MPOBOAHHKE, PU3NUECKUI CMBICI MOHSATHS CTOPOHHUX SJEKTPUUECKUX CHI. BbiBon 3akona Oma ans
Bceit nienu. Bropoe npasmio Kupxroga. MarautHoe mose npsMoro Toka, 00bsICHEHUE €r0 TOSIBJICHUS
Ha OCHOBAaHMM pEISATUBUCTCKUX MpeacTaBieHU. VHTerpanbHble ypaBHeHUs MakcBema s
MOCTOSIHHBIX MArHUTHBIX TOJieH. [Ipumepbl BBIYUCICHUS HANPSXKEHHOCTEH MarHUTOCTATUYECKUX
nosieit. 3akoH buo-Capapa-Jlamnaca. BzaumopetictBue noneit u 3apsnoB (TokoB). @opmyna Jlopenia
JUISL CWIIbI, JIEWCTBYIOIIEH Ha 3aps]l CO CTOPOHBI JIEKTPUYECKOr0 W MArHUTHOro mnoseu. [lpunHiun
JNEUCTBUSL MacC-CIEKTPOMETPOB M HMX IPUMEHEHHS B XUMHUU. VHIYKUHWOHHBIE SBJICHUS,
TpaHchopMmaTopbl, (uU3MYECKHEe NPUHLMINBI WX JeHCTBHA. OKcrparoku. IlomnHas cucrema
UHTETpaJibHBIX ypaBHEHMM MakcBemia. CMbICT  WIEHOB CUCTEMbl ypaBHEHM MakcBeia,
OMUCHIBAIOUIUX SIBJICHUS, CBS3aHHBIE C W3MEHEHHUSMH JJIEKTPUUECKUX M MArHUTHBIX BEJIMYMH BO
BpeMeHHU. B3anMOCBSI3b 31€KTPUUECKUX U MAarHUTHBIX IEPEMEHHBIX IOJIEH, 3JIEKTPOMAarHUTHOE 10JIE U
n3nydenue. [longa aBwxymmxcs 3apsoB. M3iydeHne 53JI€KTPOMarHUTHOIO MOJsI HEPaBHOMEPHO
JIBIXKyImMMcs 3apsagoMm. «Ilapagokcy aroma.

Pazgen 3. OnTuka u aromHas pusuka

DJIEKTPOMATHUTHOE U3JIyYeHHe M ONITHKA

CB00OJIHOE AIIEKTPOMArHUTHOE TOJIE U €r0 CYIIECTBOBAaHUE B BHJIE JIEKTPOMAarHUTHOM BOJIHBI.
[TonepedHOCTh 3JIEKTPOMAarHUTHBIX BOJH. CKOPOCTh PaCIpOCTPAHEHMS 3JEKTPOMArHUTHBIX BOJH U
criocoObI ee n3Mepenus. lllkana snekTpoMarHUTHRIX BOJH. CriocoObI T€HEpallud U UCTIOIb30BAHKE B
HayKe U TEXHUKE BOJIH PA3JIMYHBIX YaCTOT.

SIBnenusi, onuceiBacéMble BOJIHOBOM Teopuell cBeta. MIHTepepeHLns cBeTa, yCIOBUS MOSBICHUS
CTaTMYECKON HWHTEp(PEpEeHIIMOHHON KapTUHBI, MHTEPPEPEHLUs TMpU pa3feleHud (QpPOHTAa BOJHBI,
MIPOCBETJIIEHUE ONTHKH, UHTEPHEPOMETPhl U UX HUcHojib30BaHuE. Dypbe-criekTpoMerpsl. [loHaTue o
ronorpaduu. Judpakuusa, nudpakuus Ha menu. DokycUpoBKa IJIEKTPOMATHUTHBIX BOJH U CBS3b
pasMepa IU(MPAKIMOHHOTO TIsITHA ¢ pasMepamu  peduiekTopoB. (OcCoOEHHOCTH —OpTraHW3aIuN
PaAMOIOKAIIMOHHON CITYy>KOBbI. YCIIOBUSI Tepexofa OT BOJHOBOM ONTUKH K T€OMETPUUYECKOM. 30HBI
@penensi, 30HHast IacTHHKA PpeHens Kak (GOKycUpyromuil si1eMenT. AudpakimuonHas pemeTka Kak
JTUCTIeprupylomias cuctemMa. AHallM3 cOCTaBa CBEeTa MO JJIMHAM BOJIH. PeHTreHoBckas Audpakivs,
MOHATHE 00 OOPATHBIX AUPPAKIMOHHBIX 3a/layaX, PEHTI€HOCTPYKTYPHBIM aHAJIN3 U €ro 0COOEHHOCTH
MPUMEHUTETLHO K OuosormueckuMm oObekTaM. [IpoctpancrBennas crpykrypa JHK u PHK.
JudpakiimoHHBIN TpeIes pa3penaroneil criocoOOHOCTH ONTUHYECKUX MTPHOOPOB.

CBer U BeliecTBO, MOHATHE O BTOPUYHBIX BOJHAX, pa3/eieHne SHEPTUu Ha rpaHulle pasnena ¢as,
PE30HAHCHBIN XapaKTep B3aUMOJEHUCTBUS CBeTa U BeulecTBa. /lucnepcus, kiaccuueckoe oObsICHEHUE
3aBUCHUMOCTH KO PUIMEHTa MPEeTOMIICHHsI CBETa OT JJWHBI BOJHBI MAJaloIIero cBeTa. SIBieHHe
JBOMHOTIO JTy4enpesoMIICHus, MOJIIpU3alus cBeTa KpucTtauiaMy. [1oasipru30BaHHbIN CBET, ONTHYECKAs
aKTUBHOCTb, CaXxapOMETpHUs, HCIIOJIb30BAHUE SIBIICHUSI BpAILECHUS IUIOCKOCTH TOJSPU3ALMM B
MoJeKyJIsipHO# Ononorun. @orodddexr u kBanToBas npupoaa ceera. Kpyr sBieHuid, 00bICHUMBIX C
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KBaHTOBOM TOYKMU 3PEHHUS, MUKPOCKOMHMYECKOE U MAKpPOCKOMHUYECKOEe B OMNTHKE. J|BONCTBEHHOCTH
NPUPOJBI CBETAa. 3aKOHBI TOTJIOMIECHHSI CBETa, IMOHATHE O HeNMWHEHHBIX 3ddekrax. OCHOBHBIE
AMIEMEHTHI KOHCTPYKIIUU CHEKTPO(GOTOMETPOB. 3aKOHBI OCBEUIEHHOCTH, 3aBUCUMOCTh OCBEIIIEHHOCTH
OT BHJIa OCBETUTEJIICH.

DJIeMeHThI YYeHHs 0 CTPOeHHMH BellecTBa

OcoOeHHOCTH TOBEJAEHUS] MUKpouyacTHll. IIpWHLUIBI ONUCaHUS MOBEACHHUS MHUKPOYACTHIL,
BOJIHOBast (DyHKIMs, COOTHOILIEHHE HeompeneneHHocTedl, BonHa nae bpoina. Iloctynarer Bopa.
VpaBuenue [llpenunrepa (BpeMeHHOE W CTAIMOHAPHOE), (PU3WYECKUIA CMBICT BXOMSIIUX B HETO
wieHoB. Pemenue cranuoHapHoro ypaBHeHus Illpeaunrepa mjis 4YacTuiel B OZHOMEPHOM
MOTEHLIMAJIbHOM SIIIMKE W YaCTUIBl HA OKPY>KHOCTU. YCJIOBHS MOSIBICHHUSI KBAHTOBBIX SIBJICHMA.
Bnusinue maccel ¥ 00nacTH JIOKaidM3alMy yacTUl. JIByMepHas MOTEHLUAIbHAS SMa, BBIPOXKICHUE
KBaHTOBBIX COCTOSIHUM U CHATHE BbIpoxkJieHus. [loTeHnanbHas sMa KOHEUHOH TTyOMHBI U BIMSIHUE €€
ryOuHBl M IIMPUHBI HAa YPOBHU SHEPrHMM YacTUIbl. BO3MOXHOCTB JOKaaM3allMd YacTHUIBI B
npoctpaHcTBe. TyHHenbHBIM 3¢ ¢ekr. 3anonHeHue ypoBHed W npuHuun llaynu, monnHast sHeprus
COBOKYITHOCTH JIEKTPOHOB B KBAaHTOBOM CHCTEME. YPOBHHU 3HEPIMHM B aTOME BOJOPOJA, MEPEXOIbI
MeXay YpOBHAMHU. VHIMBHUIYaNbHOCTh CIEKTPOB aTOMOB M SMUCCHOHHBIM CHEKTpaJbHBIM aHaIU3.
Mertannudeckass MOJENIb MOJIEKYJbl U OOBSCHEHHE KOpPENsLUU IBETHOCTU BemlecTBa U 3 dexTa
COIPSKEHMSI XUMUUECKHX CBSI3eH B MoJjeKysax. HopManbHas U MHBEpCHAs 3aCEIEHHOCTh KBAHTOBBIX
coctosiHui. [lormonienue, CIOHTAaHHOE W BBIHYXKIEHHOE u3iydeHus. Koadduumentsr DHHIITEIHA.
®opmyina [Inanka. YcuneHnue cBeTa Ipu MIPOXO0KICHUH Yepe3 HHBEPCHO 3acelIeHHYIo cpeny. llonsaTue
0 Jla3epax.

duznyeckas MpUPOJa XUMUUYECKOW CBSI3U. DIEKTPOHHOE CTPOEHUE MHOTO3JIEKTPOHHBIX aTOMOB,
rubpuauzanysi, OoOBsSCHEHHE MPUYMH TOSABIECHUS MPOCTPAHCTBEHHBIX (opm Monekyn. [Ipunuun
MaKCHUMAaJIbHOT'O NE€PEKpbIBaHNSA. BHyTpeHHee BpallleHue B MOJIEKYJIaX U €ro posib B OMOXMMHUYECKUX
peakuusax. J[BHkeHHe 4acTUll B MHOTOATOMHBIX MOJIEKYJIAaX U BUABI MOJIEKYJSIPHOM CHEKTPOCKOIHH.
CumMmeTpusi MOJIEKYIT U TIOSIBJICHHE TIPaBUII 0TOOpA.

DOTOXUMUYECKUE PEAKIUM U OCOOCHHOCTH TMOTEHUIHUATbHBIX TOBEPXHOCTEH OCHOBHBIX U
BO30YKJIEHHBIX AJIEKTPOHHBIX COCTOSHUN B MoJsieKynax. Pacmanm mosiexyn npu (oToOBO30YKICHHSIX.
Ouznyeckas npupona ¢orocuHTe3a. TpaHcmopT sSHepruu npu (oTocuHTeze. 30HHAS CTPYKTypa
ANEKTPOHHBIX COCTOSHUI KPUCTAJIJIOB. 3allOJIHEHHBIE M HE3allOJHEHHbIE 30HBI. YpoBeHb depmu.
[IpoBOAHMKY, MOTYTIPOBOAHUKH U TUAIEKTPUKH. OCOOEHHOCTh MTPOBOAMMOCTH B MOJIYTIPOBOJHUKAX.

CucreMaTuka 3J1€MEHTAPHBIX YAaCTUL. 3aKOHBI B3aHMMOIIPEBPALLEHUI YacTUll, SJAEpHbIE pPEeaKIIUH,
nedext maccol. CTpoeHue saep, aIepHbIe CUJIbl, YCTOMYUBBIE U HEYCTOWYHUBBIC SApa, €CTECTBEHHAS U
HCKYCCTBEHHAast PaaMoOaKTUBHOCTD. 3aKoHbI pasavoaKTUBHOTO pacnana. [TpuHLIMIIBI
paAMOaKTUBALIMOHHOTO aHanu3a. «MeueHble» atombl B Ouonoruu. [lyTw ucmonp3oBaHus sSAEpHOM
SHEpPTrUH.

3aKoHOMepHOCTH pPa3BUTHS

[lonarne o0 »HBomonu B (¢U3MKE, OUOIOTMM M JAPYrHMX Haykax. [IpOTHBONOIOXHOCTH
HaIpaBJIEHHOCTEHN 3THX HBOJIFOLIMOHHBIX ITpoleccoB. [lyTu npeogosieHnst mpoTUBOPEUHS.

Bpewms B knaccuueckoM Mupe. Poib neproguueckux U HENepHuogUUECKUX MPUPOAHBIX MPOIIECCOB
B (GOpMUPOBAHMM TIOHATHUA BpeMeHH. VHBapHAHTHOCTH MpPOCTEHINX (UINYECKUX 3aKOHOB
OTHOCHUTEJILHO CMEHBI 3HaKa BpeMeHH. HepaBHOBECHBIE ITPOLIECCHI B CIIOKHBIX CUCTEMAaX U MOSIBICHUE
cTpenbl BpeMeHH. Poib cimyudaiiHbix (akTopoB B (DOPMHpPOBAHHH CTpesibl BpeMeHU. DIyKTyaluu,
MOSIBIICHHE CAMOOpTaHU3allMM B  OTKPBITBIX CHCTEMax M TepepacTaHue (iuykryanuu B
Makpockonuueckuit 3¢ dext. Pons 6udypkanuii. [loBeneHne SHTPOMUU B OTKPHITHIX CUCTEMAX.

JlONO0JIHUTEIBHOCTD, COOTBETCTBHE, MPOrHO03. OOIHOCTHL (PyHTaMEHTATIbHBIX BHIBO/IOB

(puzuxku

[IpyuHUMn JOMOTHUTENHPHOCTH W €ro BCeOOImHOCTh. Vcmonb3oBanue wmonenedt SBICHUN U
00BEKTOB B MpOIecCe MO3HAHUS KaK CIEJACTBHE MPUHIUMA TOMOJHUTEeNbHOCTU. OOpaTHBIC 3a1ayH,
CyOBeKTHUBHBINA (pakTop mpu ux pemeHnd. OrpaHHYEHHOCTh NMPHUHIIMIA JIOKA3aTEIbHOCTH B HAyKe.
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[TpuHIMUN coOTBETCTBHS, HAOIIOAaeMble W HEHAONIOJAacMble BENUYMHBI B (pusmke. TpeOoBaHUS K
dbopMmupoBaHHi0 (HU3MYECKHX Teopwid. PacmmpeHHOe TIOHMMaHWEe TMPUHIUIA JETCPMUHU3MA.
CrnyualiHOoe M 3aKOHOMEpPHOE B MPUPOJE U MpeAesibl MPUMEHUMOCTH HAyYHOTO MporHosa. HaydHsbii
MPOTHO3 B Hayke 00 oOmiecTBe. Pusnka u kudepHeTuka. Crensume CUCTEMBI U yIIpaBJcHUE.

4.2. Conep:xaHue JeKIUii

o
Ne Gl
Coneprxanue IeKIAH s g
/o S g
1. | DBoxronus W COBpeMEHHBbIE MOJeNu (pu3nuecKkoil KapTuHel Mupa. CoBpeMeHHas 2

¢u3MKa Kak KyJdbTypa HaONIOJCHHUH, MOJACIUPOBAHUS, OSKCIECPUMEHTAIBHOTO
HCCIIEIOBAHUSL Y KOJIMYECTBEHHOI'O IPOTHO3UPOBAHUS SIBICHUM Mpupoabl. Pomib
(U3UKH B Pa3BUTUU TEXHUKH M arpONPOMBIIIUICHHOTO MPOU3BoicTBa. KuHeMaruka
MaTepHaIbHON TOYKHU. Koopaunarusiii METOJI ONHUCaHUI IBIDKECHUH.
Kunematnyeckoe  ypaBHEHME  JIBUOKEHHUS W ONpEAENsieMble 1O  HEMY
KUHEMATUYECKUE XAPAKTCPUCTHUKH.

2. | BekrtopHblii cmoco0 omucaHusi IBMKEHHH. BeKTOpbl mepemeleHus, CKOpPOCTH, 2
YCKOpPCHMUA. VrnoBeie XapaKTCPUCTHUKU JOBHKCHHUA I10 OKPYKHOCTH. DJIEMEHTBI
pensTUBUCTCKOM MexaHukd. [locTynarsl cnenualbHOW TEOPUU OTHOCHUTEIIBHOCTH.
[IpeobpazoBanus Jlopenna. CnoxkeHue ckopocteidl. OTHOCHTENBHOCTh JIMHBI
OTPE3KOB U JJIUTEIBHOCTH BPEMEHHBIX HHTEPBAJIOB.

3. | JluHammka MaTtepuaibHOM TOYKM W TOCTYNATEIBHOTO MIBMXKCHHS TBEPAOTO TeJa. 2
[Ipunuun orHOocuTeNnbHOCTU. 3akoHbl HproTtoHa. Buael cui.  luHamuka
BpAILIATENILHOTO JIBMKEHUA. MOMEHT criibl. MOMEHT MHEPIIMU. 3aKOHBI COXPAHECHUS
MMITyJIbCa U MOMEHTa HMIyJibca. VHepHuanbHble U HEHMHEPUHUAJIbHBIE CUCTEMBI
otcy€ra. CHIIbI MHEPUHMH NPH PA3TUYHBIX BUAAX JTBUKECHHUS.

4. | Pabota, MOUIHOCTH H »HHeprus. MexaHudeckas paboTa M MOIIHOCTh IpH 2
MOCTYTIATEILHOM W BpaIlaTeIbHOM JBIDKEHHsIX. KHHeTHUeckas SHeprust U TeopeMa
0 KHHETHYECKOW IHEPTUH.

KoHcepBaTuBHBIE CWIIBI W TIOTEHIMAaJIbHAs JHEPTus. [IpuMepsl MOTEHIMATBHBIX
noJieil. 3aKOH COXpaHEHUsl JHEPTUU B MEXaHHUKE.

5. | Mexannueckue xonebanus. Kunematuka rapmMoHundeckux kosebanuil. CroxxeHue 2
Kosie0aHUH. AKYCTHUECKUE PE30HATOPBI.

Jlunamuka  rapMOHWYECKMX  KojeOanui.  JluddepeHnmansHoe  ypaBHEHHE
KosiebaHui. 3aTyXaronye U BhIHYKACHHBIE KojeOaHus. MexaHUYecKHil pe3oHaHcC.

MasiTHUKWY.

6. | Mexanuyeckne BOJHBIL. BonHOBoe ypaBHeHuwe. Bunmer BonH. WHTepdepeHims, 2
audpakius 1 aucnepcus BojaH. BonHel u nHpopmMarus.

7. | OCHOBHbBIE TIOJOXKEHUS MOJEKYJIIPHO-KMHETUUECKOM Teopuu. HMnaeanpHblil Tras. 2
OcHoBHoe ypaBHeHHe MKT u ypaBHEHUE COCTOSIHMSI HEAIBHOTO Ta3a.

8. | ArperatHble cocTOsSiHUS M (a3oBble nepexojipl. PeanbHble ra3pl. CxKMKEHUE Ta3oB. 2

Ocobennoctn  xkuakoro  cocrostausa.  Ctpoenme  kpuctamioB.  JledekTsr
KPHCTAJUIMYECKOTO CTpoeHHs. [IpOYHOCTh M MIIACTUYHOCTD.

9. | fIBnenus mnepenoca. Juddysus, TEIUIONPOBOJHOCT, W BHYTPEHHEE TpPEHHE. 2
MomnekynsipHO-KHHETHYECKas TEOpHs SIBIICHUHI TepeHoca.
10. | OcHOBBI TepMOIMHAMUKH. BHYTpEeHHSSI SHEpIus U MepBOe Ha4ajIo TePMOANHAMUKH. 2

PabGota u Temnmo€MKOCTh Traza MpH pa3IUYHBIX Mpolreccax. BTopoit 3akoH
TepMoJIMHaMUKH. TernnoBele ABUratenu u xonoawibHble MamuHbl. KIIJI TennoBbix
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JBUTATEJIEN U CTaTUCTUYECKUM CMBICII BTOPOIO 3aKOHa TepMoAuHaMuku. llonsatue
sHTponuu. [loHATHE O TEpMOAMHAMHMKE HEOOPATHUMBIX IPOLIECCOB M OTKPBITHIX
CUCTEM.

11.

Onexktpuyeckuil 3apsa. BzaummopnelcTBue 3apsioB. DIEKTPOCTATHUUECKOE TIOJIE.
Bekrop wnHanpsxénHoctu. Pacu€r anekrtpocratmueckux mnoned. [lorenuuman
ANEKTpOCTaTUYeCKoro  mojis. Pabora mo  mepeMelieHuro  3apsioB B
3JIEKTPOCTATUYECKOM ToJIe. ITorenuuman u IpagueHT  IOTEHLMAJA.
OKBUIOTEHIUAIbHbIE TOBEPXHOCTH.

12.

BewmectBo B anexkrpuueckoM 1mosie. IlonsipHble M HENOJSPHBIE MOJIEKYJIBI.
[Monspuszanuss ~ IUAIIEKTPUKOB. Bekrop CMELLECHHUS. [IpoBonHuKHM B
IEKTPOCTATUYECKOM T0JIE. DINEKTPOEMKOCTh NPOBOAHUKOB. KoHIEHCATOPEI.

13.

[TocTosanHbIN AnekTpuuecKkuid TOK. 3akoH Oma. DnekTpoaBrxKyas cwia. [IpaBuna
Kupxropa wu pacuérsl osnektpuueckux memedl. Kmaccuueckas — teopust
aNeKTponpoBoaHOCTH. BpiBox 3akona Owma. Ilpuponma cBepXmpoBOAMMOCTH.
Hocurenu  Toxka B pa3jIMyHBIX  [POBOJAHMKAX.  ODJIIEMEHTbl  TEOPUU
anekTponpoBoaHocTd.  [lomynpoBonuuku.  IlomynpoBogHUKOBBIE — MPHOOPHI.
OneMeHThl (U3UYECKON AIIeKTpOHUKH. KOHTaKTHBIE SBJICHHS B METAJIaX H
MOJIyIPOBOJIHUKAX. YCIEXU COBPEMEHHOH MOJYNPOBOJHUKOBOM KOMIBIOTEPHOI
TeXHUKU. broToku u duonndopmaTHka.

14.

MarnutHoe mnone. B3auMonencTBue 3JIEKTPUUECKUX TOKOB. Pacdé€Thl MarHUTHBIX
nosielt. 3akoH buo-CaBapa-Jlamuiaca. MaruuTtHble cBoiicTBa BellecTBa. Jlua-, mapa-
u ¢eppomarnetuku. JomeHsl. @DeppuTbl. DJIEKTPOMArHUTHBIE CENapaTopbl B
arpouH>XeHepuu. JleicTBHE MArHUTHOTO TIOJISI HA DJJIEKTPUYECKUA TOK U
JIBIDKYyIIHECS 3apspkeHHble dacTuipbl. Cuma Amnepa u cwia Jlopenna. Dddexr
XoJsuta. DIIeKTPOABUTATEIIN.

15.

DJIeKTpOMarHuTHas WMHAyKus. 3akoH @Papazes u npaBwio JleHma. MexaHusm
Bo3HuKHOBeHust JJIC wuHaykuuu. IDenepatopel rapmonuueckod JC wu
TpanchopmaTopbl. HIYKTHBHOCTH MPOBOJHUKOB. DHEPTUs MarHUTHOTO TIOJIA.

16.

[IepemeHnHsbIi anexkTpudeckuii Tok. Llenn nepemenHoro Toka. 3akoH Oma it neneu
IIEpEMEHHOro ToKa. IloiHOE compoTHBIEHHE NEPEMEHHOMY TOKY. BekTopHas
nuarpamma. Pe3oHaHc B 1ensiX MEPEeMEHHOT0 TOKaA.

17.

OnexrpoMarautHoe nosie. O606meHne 3akona dapanes. 3aKoH MOJHOrO ToKa. Tok
CMELIEHUs. OJIEKTPOMAarHUTHbIE BOJHBL. YpaBHeHMs MakcBemma. Cucrema
ypaBHeHMI MakcBenna B auddepeHnuanibHoi 1 MHTErpaibHoil dopmax. Bekrop
YwMmosa-Iloitntunra. JlaBnenue cBera. ['apmonmdeckuii ocumwisitop. CBoOOIHBIE
9JIEKTPOMArHUTHBIE KojeOaHMs. 3aTyxarolle M BbIHY)XJICHHbIE KOJIeOaHMUS.
Pe3onanc.

18.

I'enepanus, mnepegaya W OpUEM  DJIEKTPOMArHUTHBIX  BOJNH.  OTKpPBITHII
Kose0aTenbHbIN KOHTYp. [IpuHiun pa®oTsl paauonepesaTunka U paauonpruéMHHKA.
Mopynsauus W JIETEeKTUPOBAHME JJIEKTPOMATHUTHBIX BOJH. Panuonokanus u
teneBujieHne. [llkama >meKTpOMarHUTHBIX BOJH. Pa3nuuHble IHana3oHsl 4acTOT
3JIEKTPOMArHUTHBIX BOJIH, UX XapaKTEpHbIE 0COOEHHOCTH U TEXHUYECKUE CPE/ICTBA
ux noxy4eHus. Mcrnonb3oBaHue BUIUMBIX yIbTPapUOIETOBBIX U IPYTHX U3TyUEHUN
B PACTEHUEBOJCTBE U KUBOTHOBOJICTBE.

19.

DJIEMEHTHI T€OMETPUYECKOU ONTUKU. OCHOBBI T€OMETPUUECKON ONTUKU. DOPMYIIbI
@penens. [IpuHnun oOpatuMoOCTH CcBETOBBIX Jydel. IIpuOopbl reomerpuyeckoit
onTuKU. PoTOMETPHSI.
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20.

OnemenTsl BonHOBOM ontuku. Ilpunnun TItoiirenca. WuTepdepenuus cera.
KorepeHTHOCT M ONTHYECKUH XOX JIydeW. YCIIOBHA MakCHMyMa M MUHUMYyMa.
Wntepdepomerpsl. OnemeHTsl romorpapuu. dudpakuus csera. [lpunHuun
Ioiirenca-®penens.  [udppaknuonnas pemérka. Cnexrporpadus. dudpakiums
PEHTT€HOBCKHUX JIyYeH.

21.

BzaumopeiictBre uznydenus ¢ BeniectBoM. [lomsipuzanus cBeTa mpu OTPAKEHUU U
npenomsieHuu. JIBoiiHoe nyuenpenomiieHue. ONTHYECKM aKTHUBHBIE BEIIECTBA.
Caxapumetpsl. ckyccTBeHHast aHu30Tpomnus U e€ ucnoib3oBanue. HopmanbHas u
aHoMasibHas aucrepcus. TermnoBoe u3nydeHue. AOGCONIOTHO YEPHOE TeNo. 3aKOHBI
Kupxroda, Credana-bonpiivana u Buna. ®opmyna Ilnanka. Onruueckas
nupomerpust. Porodpdexr. Buemnuii, BHyTpeHHHIH W BEHTHIBHBIH (OTOI(D(DEKT.
VYpaBuenne DOitHmreiiHa. [Ipumenenune ¢orornementoB. Oddext Kommrona.
JlromuHECIIeHTHOe ~ W3dMy4deHHe.  buomtomuHecneHnus.  POTOOMOIOTHYECKUE
mpoueccel.  ®dotocunTte3.  TepmoauHamuka U MeXaHU3M  (OTOCHUHTE3a.
buosHepreruxa.

22.

DneMEeHTHl KBaHTOBOM MeXaHMKHU. KopmyCKyJIsipHO-BOJIHOBOW ayanu3M. Judpakuus
anekTpoHoB. CooTHomeHus: Heonpenen€HHocteil. Ypasuenue llpenunrepa. Atom
BOZOpOJAa. OHepreTuueckue YypoBHM aroma. [loTeHinuman BoO3OyXIeHUS U
nonmzauuu. Ilocrymarel  bopa. M3iydeHue UM NOIVIOLIEHUE  DHEPIUU.
Bonopononono6usie noHbl. CTpyKTypa CIOXKHBIX aTOMOB. DHEPreTUYECKUE YPOBHU
B cinoxHbIx aromax. Ilpunnun Ilaynm. OnrTudeckue CHEKTppl U CHEKTPHI
PEHTI€HOBCKOI'O U3IIy4EeHHUS. [lepuonnueckas cucreMa 3JIEMEHTOB
JA.N.Menneneena.

23.

dusnka MoOJIeKyJl. DHEpPreTUYecKre ypoBHU MojieKkyi. OOMEHHOe B3aMMOICHCTBHE.
Monekynsipable  cHekTpbl.  [lpuHIMI ~ paOOThl  KBAHTOBBIX  I'€HEPATOPOB.
DNEKTpOHHBIM NapaMarHUTHBIA pe3oHaHc. [lomumepsl W KUAKHAE KPUCTAILIBIL.
OcHOBHBIE BHJIbI KOJUICKTUBM3AIIMU MOJIEKYJ. SIBIIEHHE paJuOaKTUBHOCTH. BuUIbI
paAMOaKTUBHOTO pacmajna. 3akoH paauoakTHUBHOro pacnaga. CraOuibHble U
paauoaKTUBHBIE M30TOMbI. [IpUHIUIBI paguOaKTUBAIIMOHHOTO aHaiu3a. SnepHbie
peakuuu. MexaHu3m saepHbix peakuuil. lLlenmHas peakuus geneHus  suaep
«Meuenbie» aToMbl B 6nosioruu. [1yTu ucnosib3oBaHust IAEPHOM SHEPTHUH.

24,

DneMeHTapHbIe JaCTHUIIBI. Knaccudukanus 3JIEMEHTAPHBIX YaCTHII.
B3anMomnpeBpamaeMocTb AJIEMEHTAPHBIX YacTUIl. MeTOAbl YCKOPEHHUS YaCTHII.
AnTHuacTHIbl M aHTHBemecTBO. CoBpeMeHHas (U3MKa W arpoMH)KEHEpHs.
BemectBo u  mone. OOBEKTHI M TPOLECCHL.  DBOJIOIMOHHBIC  TPOIECCHI
npeoOpa3oBaHusl MaTepuu. BerecTBeHHbIE, YHEPTETHUECKUE, HIEKTPOMarHuTHBIE U
nH(poOpMallMOHHbIE  TpeoOpa3zoBaHusi OuooOBekTOB. PasButHe  arpodusukwy,
OuoMexaHUKH, OMOPU3UKH, OMOPHEPreTHKH, OMOMH(DOPMATHKH, OMOTEXHOJIOTHU U
arpoMH)XCHEPHH.

Hrtoro

48

4.3. Conep:xanue 1a00paTOPHBIX 3aHATHH

/o

Koi-Bo

HaumenoBanue 1a00paToOpHBIX 3aHATUN
qacoB

[

N3yueHne MeXaHWYeCKOro JBUKEHUS HA MallluHe ATBYJa 2

Omnpenenenre MOMeHTa nHepLuK MasiTHHKa O6epOeka 2
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3 | Onpenenenue MOMEHTA HHEPIIMU METOJOM KPYTHUIILHBIX KOJICOaHHH 2
4 Nzydenune koneOaHMii MAaTEMaTHIECKOTO MasTHUKA U OTIPEICIICHUE YCKOPEHHS 5
CBOOOJHOTO MaICHUS
5 | M3yuenune rapMOHUYECKHUX KOJICOAHHI C ITOMONIBIO MPY>KMHHOTO MAasITHUKA 2
6 | M3yuenue 3aTyxarommx KojaeOaHHii IpU BHYTPEHHEM TPEHUU 2
7 OmnpezesieHne BI3KOCTH KUIKOCTH 1o MeTory CTokca 2
8 Omnpenenenue JUIMHBI CBOOOJHOTO Mpodera MosieKy U koddduirenra 2
BHYTPEHHEI0 TPEHHsI BO3yXa
9 | UccnenoBanue 3I€KTPOCTATHYECKOTO TIOTIS 2
10 | M3mepeHne EMKOCTH KOHJIEHCATOpA 2
11 | U3mepenue conpoTUBIICHHS POBOJHUKOB METOJJOM MOCTa Y UTCTOHA 4
12 | Vi3yyeHue 1ienu NoCTOSIHHOTO TOKA 2
13 | M3MepeHne ropu30HTaIBLHON COCTABIISIFONICH MAarHUTHOTO MOJIST 3eMIIH 2
14 W3ydenue nenu mepeMeHHOro TOKa U ONpeesieHHe HHIYKTHBHOCTH KaTyIIKA 5
15 W3ydenune qudpakiny cBeTa U ONpeIeTICHNAE JITHMHBI CBETOBON BOJHBI IIPH 4
MOMOITH TU(GPAKITMOHHON PErETKU
16 | [losyvyeHne u aHAIN3 MTOJIIPU30BAHHOTO CBETA 2
17 W3yuenue BpaleHus MJI0CKOCTH MOJISPU3ALUK CBETAa ONTHYECKH aKTUBHBIMU 4
BEIIECTBAMHU
18 | M3yuyeHne ONTHYECKUX MHPOMETPOB 2
19 | M3yyenue 3akoHOB BHeNHETo GoTodddexra 2
20 | Ananu3 ciekTpa M3JyueHHsI ra30pa3psIHON JIaMIIbl 2
21 | Ananu3 cnekTpa U3JyueHHs JaMIlbl HaKaJIUBaHUs 2
Hroro 48
4.4. Cogepxanne NPaAKTHYECKUX 3aHATUI
No . Kon-Bo
- HanMmeHoBaH#e MPaKTUYECKUX 3aHATUI 4acoB
1 Kunematuka 2
2 JlnHamuka 6
3 3aKOHBI COXpaHEHHS 4
4 MexaHnyeckue KoJieOaHusi U BOJHbI 6
5 DJIeMEHTBI MOJICKYJISIPHON M CTaTUCTUYECKON (PHU3HKH 6
6 DJIEMEHTHI TEPMOJIMHAMUKHI 4
7 DJIeKTPOCTATUKA 4
8 IToCTOSIHHBIN TOK, YIEKTPHUYECKUE LIEMTH U MaTepHAIIBL. 4
9 [TocTostHHOE MarHUTHOE TIOJIE 4
10 DNeKTpOMarHUTHbIE KOJe€OAHNS U BOJIHBI. 6
11 I'eomeTpuueckast ¥ BOJIHOBAst ONTHKA 6
12 | KBaHnTOBas ONTHKA 4
13 | DneMeHTHl KBAaHTOBOM MEXaHUKU M aTOMHOM (pu3HKH 4
14 ATOMHOE SO ¥ DJIECMEHTAPHBIE YaCTHIIBI 4
Hroro 64
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4.5. Buabl M cogep:KaHue caMOCTOSTE/IbHOI padoThl 00y4arouXCcs

4.5.1. Buasl caMOCTOSITENBHON pabOThl 00yYarOXCs

Bunsl camocTosTensHONH paboThl 00ydaromuxcs KonuuecTtBo yacos
[ToaroroBka K NPaKTHYECKUM 3aHSTUSIM 48
[ToaroToBka K 1a00paTOPHBIM 3aHATHUAM U K 3aIUTE 48

1a00paTOPHBIX pabOT

CamMocTosTeNIbHOe HU3YYCHUC OTHCJIIBbHBIX TEM U BOIIPOCOB 41

Hroro 137

4.5.2. ConepxaHue CaMOCTOATEIIbHON PabOThI 00yUYarOIIHUXCS

No Koui-Bo
HaumenoBanue Tem 1 BOIpoCcoOB

n/m 4acoB

1. Kunemarnka. 3amayu OalLIMCTHKHM, HaBEJEHHMS HA I€Jb, ONTHUMH3AIAU 10
JBUKEHUS, UX IPUMEHEHUE B arPOMHKEHEPHH.

2. Juunamuka. PeaktuBHOe nBmKeHue. J[BikeHue HeOecHbIX Ten. [lonérer B 10
KOCMOC. Y CTOMYMBOCTD JIBMKEHUA. [ HPOCKOIIHI.

3. 3akoHbl coxpaHeHus. [lepegaya MOIIHOCTH B MEXaHMUYECKHX CHCTEMax.
[Ipobnema 6e3omopHoOTo nBrKEeHHS. [IpobieMa BEYHOro ABUTATENS MEPBOTO 10
pona.

4, Mexanuueckue KoneOGaHus M BOJHBL. PacdéT KOHKPETHBIX COCTOSIHHM U 10
ompeJieJIeHue COOCTBEHHBIX YaCTOT KOJIeOaTeIbHBIX CUCTEM

5. DNeMEeHTBl MOJIEKYJSIPHOM ¥ cTatuctudeckoi Qu3uku. (OcoOeHHOCTH
KUIKOrO cocTosiHuA. [loBEpXHOCTHOE HATsSKEHHE, CMauMBaHUE, KalWJUISAPHI. 10
[TouBeHHas Byara v MOJIUB PACTEHUM.

6. DneMeHTbl TepMOJMHAMHUKU. TemoBas >HEpreTuka u €€ HKOJIOTMYEeCKUi 10
acniekT. TerIon30IsIHsl, METOIbI SKOHOMUH TeTlIa.

7. OnektpoctaTtuka. (CTaTMueckoe  SJIEKTPUYECTBO.  DJNEKTpU3alus  Tell. 10
JIBroKeHre 3apsKEHHBIX YaCTHI[ B DJIEKTPUUECKHUX TOJSAX. AHAIOTHUH MEXIY
AJEKTPOCTATUYECKUM U T'PAaBUTALIMOHHBIM TOJISIMH.

8. [ToCcTOSIHHBIN TOK, 3JIEKTPUYECKHE LENHA U MaTepHUaIIbl. DIEKTPUUECKHUI TOK B 10
KUAKOCTAX ¥ razax. KopoHHbIH pa3psa. DnekTpopuibTpel.

0. [TocrosnHoe MaramuTHOe moje. [locTosiHHbIE MarHuThl. MarHuTHoe moJje 10
3emnu. JIBuKeHUE 3apsDKEHHBIX 4YAcTUIl B MAarHUTHBIX Toyisgx. Macce-
CIEKTPOMETPHSL.

10. | DnexTpoMarHuTHbIe KoyieOaHus W BOJHBL M300perenue paamo. Ilepemaua 11
curHasioB. PannocBsa3p u panuonokanusi. MUKpOBOJIHOBAsI TEXHUKA.

11. | T'eomerpuueckasi U BoJaHOBas ontuka. OnTuyeckue nzoOpakeHus. MexaHusm 8
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3peHus, aedekTol 3penust. OnTuyeckue sBJIeHUs B aTMocdepe.

12. | KeantoBas ontuka. JliomuHecteHws. BreIHY)KICHHOE HW3ITyYEHUE U 8
ONTHYECKUE KBaHTOBBbIe TeHepaTopbl. @otonbl. OmbiT béte, sddekr
KomnroHa.

13. | DneMeHTHl KBaHTOBOM MeXaHHMKM M aToMHOH (usuku. [ToctaHoBka 3amau o 8
IBUKeHUM MuKpoyacTull. OmepaTopsl ¢u3ndeckux BelauuuH. KBaHTOBbIE
COCTOSIHUS.

14. | AtoMHOE sIpOo U 3JleMEHTapHble YacTUllbl. VoHW3Mpyromue H3IIyd4eHUs U 8

OLIEHKAa MX JCWCTBUS Ha MaTepualbl W JKUBBIE OpraHU3MBIL. MeToJbl
U3MEpPEHHUsT MHTEHCHBHOCTH HOHM3HPYIOIIMX U3IydYeHHd. EcTecTBeHHBIH
panuanoHHbIi (oH.

15. | CoBpemenHas ¢u3ndeckas kapTuHa Mupa. Posib pu3nuKu B pa3BUTUH TEXHUKH 4
Y arponpOMBIIIIEHHOTO MPOU3BOJICTBA.
Hroro 137

5. YueOHOo-MeTOAUYECKOE 00ecIieYeHrne CaMOCTOSTEIbHOM PadoThHI 00y4al0IIMXCS
1O AUCHUIIHHE

YyeOHO-MeToanueckue pazpabotku umerorcs B Hayunoit 6ubnmmoreke dI'bOY BO HOxhHo-
VYpansckuii 'AY:

1. OcHOBBI BUOpAIIMOHHOW MEXaHHMKH [DJEKTPOHHBIM pecypc] : ydebd. mocobwe ais
CaMOCTOSITEIILHON pabOThl CTYJCHTOB OYHOW M 3a049HOU (hopM OOyUYEHHS HAIPABJICHUS TOJTOTOBKU
23.03.03 DOkcruryaTaius TPaHCIOPTHO-TEXHOJOTHYECKUX MaIllMH U KoMIuiekcoB / FOxxHO-Y panbekuit
I'AY, Uucrutyt Arpoumxkenepun ; coct.. E. M. Bacapeiruna [u nap.] .— YensOunck: HOxHo-
Ypanbckuit I'Av, 2016 — 58 C. — Hoctyn u3 JIOKQJIbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonHOBas M KBaHTOBas ONTHKA [DIEKTPOHHBIA pecypc| : METOAUWYECKHE YyKa3aHUs |
3amanus Mo QU3MKe Ui 0akajdaBpoB M CTYJACHTOB HHXKEHEPHBIX CHelualbHOCTeH / cocT.. E. M.

bacapeiruna [u ap.] ; FOxuo-Ypanbckuit 'AY, UaCcTHTYT arpourkenepun .— Yensouuck: KOxxHO-
VYpansckuii Ay, 2015 — 41 C. — Hoctyn u3 JIOKQJIbHOM ceTn
http://192.168.0.1:8080/localdocs/fisika/12.pdf. — JHocTyn u3 ceTH WutepHeT

http://188.43.29.221:8080/webdocs/fisika/12.pdf.
3. MonekynspHas ¢usnka [DIeKTpOoHHBIH pecypc] : MeTton. ykazanus / cocT.. E. M.

bacapeiruna [u ap.] ; FOxuno-Ypansckuit I'AY, UHcTuTyT arponnxenepun .— Yensaounck: HOxHo-
Ypanbckuit Ay, 2017 — 20 c.— Hoctyn u3 JIOKQJILHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — JocTyn u3 cetn HutepHer

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

6. ®oH/1 O1IEHOYHBIX CPEJCTB /Il IPOBEIeHUs
NMPOMEKYTOYHOH aTTecTALMU 00y4aI0OIIMXCSl N0 TUCHUIIHHE

JUis yCcTaHOBIJIEHUSI COOTBETCTBMSI YpPOBHSI MOJATOTOBKM oOyuaromuxcs TpedoBanusim PI'OC
BO pazpabortan ¢oHI OLIEHOYHBIX CPEACTB JUIsl TEKYLIEro KOHTPOJIS yCIIEBAEMOCTH M INPOBEACHUSA
MIPOMEKYTOUHOM arrecTanuu OOyyaromuxcss Mo JucuMIiUinHe. @OHJ OLEHOYHBIX CPENICTB
npeactasieH B [Ipunoxennn Nel.

7. OCHOBHAS U JONOJHUTE/IbHAS YUeOHasl JIUTEePaTypa, HeoOXoAuMAasi 1JIs OCBOEHMSI
AUCHHUILINHBI
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http://192.168.0.1:8080/localdocs/fisika/11.pdf
http://192.168.0.1:8080/localdocs/fisika/12.pdf
http://188.43.29.221:8080/webdocs/fisika/12.pdf
http://192.168.0.1:8080/localdocs/fisika/13.pdf

OcHOBHas U JONOJHUTENbHAs yueOHas tuTepaTypa umeercs B Hayunoit Oubnuoreke U

ANEKTPOHHOU WHPOpMaTMOHHO-00pazoBarensHoi cpene PI'BOY BO I0xuO-Ypansckuit [AY.

1.1.

1.2.

1.3.

1.4.

1.5.

1.7.

1.1.

1.2

1.3.

1.4.

1.5.

1.6.

OcHoBHasl JiuTEpaTypa

I'pabosckuii P.U. Kypc dusuku [DaexTpoHHbId pecypc]: yued. nmocodue / P.U. I'paboBckuii -
Mocksa: Jlagp, 2012 - 608 c. - Jloctyn K mogHoMy Tekcty ¢ cafita DOBC JlaHs:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=3178.

HBanos U. B. COOpHUK 3a1a4 110 KYPCY OCHOBBI (WM3UKU ¥ OMoDU3MKH [ DIeKTpOHHBIN pecypcl:
/ Banos U. B. - Mocksa: Jlaup, 2012 - Jloctryn K nogHomy tekcry ¢ cayra DBC Jlads:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3802.

JIuBenuieB H.M. Kypc dusuku [DnekrporHslli pecypcl: yvueouuk / H.M. Jlusennes - MockBa:
Jlamp, 2012 - 672 c¢. - JlocTyn K TIOJHOMY TekcTty ¢ caWta DOBC Jlaus:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2780.

Mexannka. Moaekysipaas GU3HMKa M TEPMOIUHAMUKA [ DIEKTPOHHBIN pecypc]: 1a00paTOpHbBIHA
NPAKTUKYM 110 (DU3HKE Ul CTYJEHTOB OYHOH M 3a04HOM (opM OOYUYEHHS IO HANPABICHHUIO
140400 - "Daexrposuepreruka u ynekrporexuuka' / UI'AA; coct.: E. M. Bacapsiruna [u ap.] -
Yengounck:  UYTrAA, 2012 - 140 c. - Jloctym W3 JIOKaJIBLHOM  CETH:
http://192.168.0.1:8080/localdocs/fisika/7.pdf. - Jocryn u3 ceTH HHTepHET:
http://188.43.29.221:8080/webdocs/fisika/7.pdf.

CasenneB U. B. Kypc obmei pusuku: yued. nocodue: B 3 1. / W. B. CasenseB - CII6.: Jlanb,
2007 - T. 1: Mexanuka. MouekyisipHas dusuka [DuaekrponHslil pecype] - 432 c¢. - Jloctyi K
nosHoMy Tekcry ¢ caiita DBC Jlaup: http://e.lanbook.com/books/element.php?pll id=71760.

Casennes U. B. Kypc obmieii pusukn: yuebHoe nmocodue mist cTyAeHToB By30B: [B 3 1.] / 1. B.
CasenpeB - CII0.: Jlagp, 2008 T. 2: DaekTpuyecTBO M MarHeTusM. Bounbl. OnrtHka
[DnexTponublii  pecypc] - 496 c¢. - Jloctyn K 1ojHOMY TekcTy ¢ caWta OBC Jlanb:
http://e.lanbook.com/books/element.php?pll id=71761.

Casenbes 1. B. CO0pHHK BOIIPOCOB M 3aja4 no odmel ¢usnke [DiekTpoHHBI pecypce]: yueo.
nocobue / . B. CasenbeB - Mocksa: Jlaas'", 2016 - 288 c¢. - JIOCTVII K IIOJHOMY TEKCTY C calTa
OBC Jlans: http://e.lanbook.com/books/element.php?pll id=71766.

Jlomo/IHuTeIbHAS JIUTEpPaTypa

Bonskenmreitn B. C. CoopHuk 3a1ay 1o oouemy kypey dusuku [Tekcr] - C.-Iletepoypr:
Kmmxaeni mup, 2003 - 328c.

Bouskenmreiia B. C. COopHHK 3a1ay 110 00mmeMy kypey dusuku [Teker]: Yueb.mocobue i

"Bry30B / [Ton pen.J.B.CasenneBa - M.: Hayka, 1990 - 397c.

I'pabosckuii P.1. Kypc dusuku [DnekrpoHHBIA pecype]: vued. mocobue / P.U. 'paboBCckuii -
Mocksa: Jlaus, 2012 - 608 c. - Jloctyn Kk moaHoMy TekcTy ¢ caiita ObC Jlans:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=3178.

3ucman I'. A. Kypc o0mieit dusukn [DaekTpoHHbii pecype]: B 3-x 1. / I'. A. Bucman, O. M.
Toxaec - CII06.: Jlanb, 2007- T. 1: MexaHuka, MOJIEKYJIIpHas GU3MKa, KOJICOAHNS 1 BOJIHBI
[DaexTponHLIi pecypc] - 352 c. - JlocTyn kK mogHoMY TekcTy ¢ caiita ObC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=508.

HBanos U. B. OcHoBBI phusuku u ounodusuku [Dnexrponsslii pecypel: / Msanos U. B. -
Mocksa: Jlagp, 2012 - Jloctyn K nostHoMy TekceTy ¢ canta ObC Jlaub:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3801.

Hponos U. E. 3apaun o obuieit dusuke [Dnekrporubiii pecypel: / U. E. Uponos - Mocksa:
Jlagp", 2016 - 416 c. - JlocTyn K nojtHoMy TekceTy ¢ carita ObC Jlaub:
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http://e.lanbook.com/books/element.php?pll id=71750.

Kanamnukos H. I1. TTpakTHKyM IO pEIIEHHIO 3a1a4 10 o0memy Kypey dusuku. Konedanus u
17 BosiHbl. Onrruka [Dnexrponnslii pecypce]: / Kamammaukos H.I1., Koxesankos H.M., KoTeIpiio
" T.B., Coimpusn I'.I'. - Mocksa: Jlaus", 2013 - Jloctyn K 1mojiHOMY TekctTy ¢ caiita ObC Jlanb:
http://e.lanbook.com/books/element.php?pll id=38839.

Kangamnukos H. I1. IIpakTHKyM IO pEIISHHIO 3aa4 10 00meMy Kypey Gu3uku. OCHOBBI

kBanToBOM (hm3ukn. CtpoeHue BelecTsa. ATOMHAS U siaepHast hu3nka [ DIeKTpOHHBIA pecypc]:
1.8. / Kanamnukos H.I1., KoxxeBunkos H.M., Koteipsio T.B., Croupun I'.I". - Mocksa: Jlanp", 2014 -

Joctyn x notHoMy Tekcty ¢ caita IbC JlaHb:

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

Kanamuaukos H.I1. ®usuka. UarepHer - tectupoBanue 0a30BbIX 3HAHUNI [ DIEKTPOHHBIA

pecypc]: / H.I1. Kanamnukos, H.M. KoxkeBHrkoB - Mocksa: Jlanb, 2009 - 150 c. - JlocTyn K
" monHoMy Tekcty ¢ caiita OBbC Jlanb:

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

110 Casenbes U. B. Kypc o0men duszuku [Teker]: Yueb.mocobue misg Bry308B. T.2.
7 DnekrpryectBo M MarHetn3M.Bomael.Onrruka - 496¢. - M.: Hayka, 1982

Coopuuk 3aga4 mo dhusuke [DaekrponHslii pecypc]: / P. I1. be3sepxusa, H. H. 'opoxoBckuid,
111 P. . I'pabosckmii; Iloxg pen. P. K. I'paboBckoro - Mocksa: Jlane, 2012 - 128 ¢. - JlocTyI K
oJtHOMY TekcTy ¢ caiita ObC JlaHb:

http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3899.

Ilepuonuyeckue M31aHus:

«IIpubopsl W TEXHWKA OHKCIepUMEHTa», «JlocTmwkeHuss Hayku u TexHHKH B AlIK»,
«MexaHuzaisi ¥ JJCKTpUUKAIMS ~ CEIbCKOrO  Xo3sicTBay,  «CHOUPCKHMI  BECTHHK
CEIIbCKOXO3SIMCTBEHHONM HayKu», «CelbCKOXO35MCTBEHHbIE MAlllMHbl U TeXHOJorum», «Poccuiickas
CEeIBCKOXO035UCTBEHHAs HayKay, « CBETOTEXHUKA», « IHEPTOHAI30PY.

8. Pecypchbl nHPOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «AHTEepHEeT», HE00X0AMMBIEe
JJIS1 OCBOEHMS IV CIUTITTHHBI

1. EnunHoe okHO AocTymna K yueOHO-MeToAnYecKuM paspabdotkam https://toypray.pd
2. 3BC «Jlanwy» http://e.lanbook.com/
3. VuuBepcuretckas oudarnorexka ONLINE http://biblioclub.ru

9. MeToauuecKkue YKazanusd 1Jist oﬁyqamumxca M0 OCBOCHHIO JTUCHHUIIIMHBI

Y4eOHO-MeTonn4eckne pa3paboTku uMerorcst B Hayunoit  OmbmmoTteke u AJIEKTPOHHOMU
nHpopmanmonHo-o6pazoBatenbHOM cpeae PI'BOY BO I0xHo-Ypansckuii [AY:
1. OcHOBbI BHOpAIMOHHON MEXaHWKH [DIEKTPOHHBIN pecypc] : yded. mocobue yis

CaMOCTOSITENIbHOM paboThl CTYJEHTOB OYHOW M 3a04HOU (opM OOyueHHsS HaIpaBJICHUS MOJITOTOBKU
23.03.03 Dkcmryaranus TPAaHCTIOPTHO-TEXHOJIOTHYECKUX MAIIUH U KoMIUIeKcoB / KOxxHO-Y panbckuit
I'AY, Uncruryt Arpoumkenepuu ; coct.: E. M. bacapeiruna [u np.] .— Yensbunck: HOxHo-
VYpanbckuii Ay, 2016 — 58 c. —  Hoctyn u3 JIOKaJIbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/11.pdf.
2. BonHOBas M KBaHTOBas ONTHKA [ DJIEKTPOHHBIN pecypc| : METOANYECKUE YKA3aHUS U 3aJaHUS
1o ¢usuke s 6aKaJaBpoOB U CTYACHTOB MHXKEHEPHBIX crienuaibHocTel / coct.: E. M. bacapsiruna [u
ap.] ; FOxno-Ypansckuii ['AY, UactutyT arpounxenepun .— Yensaounck: KOxHo-Ypansckuit ['AY,
2015 .— 41 c¢. — Jloctyn u3 mokameHOM cetu http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
Hoctyn u3 cetn Unteprer http://188.43.29.221:8080/webdocs/fisika/12.pdf
3. 3. MonekynspHas ¢usznka [DIEKTpOHHBIN pecypc] : meron. ykazanusi / coct.. E. M.
Bacapeiruna [u ap.] ; KOxHo-Ypansckuii ['AY, UuctutyT arpounxenepun .— Yensounck: FOxHo-
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VYpanbckui I'Ay, 2017 — 20 c.— Hocrtyn u3 JIOKaJIbHOMN ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Joctyn u3 ceTn Wnrtepuer
http://188.43.29.221:8080/webdocs/fisika/13.pdf.

4. Owusznueckue acmeKThl OWOTEXHOJOTMH [DIEKTPOHHBIM pecypc]: ydeb. mocoOue Juist
CaMOCTOSITENIbHOW pabOTHI CTYJIEHTOB OYHOW M 3a04HOW (hopM 0OyueHHs] HANpPaBJICHUS MOATOTOBKU
44.03.04 IIpodeccuonansnoe obyuenue (mo orpacisam) / UIAA; coct.: E. M. bacapeiruna, T. A.
[Iytunosa, II. M. Tpywmun - Yensounck: UYI'AA, 2014 - 80 c. - JlocTyn u3 JOKaJbHOM CeTH:
http://192.168.0.1:8080/localdocs/fisika/10.pdf. - Hoctyn u3 ceTu UHTEpHET:
http://188.43.29.221:8080/webdocs/fisika/10.pdf.

10. UndopmanuoHHbIe TEXHOJIOITHH, HCIIOJIb3yeMble IIPH OCYIIeCTBJICHUH
0o0pa30BaTe/IbHOIO NpoLecca M0 JHCUHUIIMHE, BKJIIYasi NepedyeHb IPOrpaMMHOro odecnedeHust
U HH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoit OubnuoTeke ¢ TepMUHAIBHBIX CTAHIUI MPeAOCTaBISIETCS JOCTYI K 0a3aM JTaHHBIX:
- Koncynprantllintoc (cripaBodHble IPaBOBbIE CUCTEMBI);

- Texakcnepr (uHpopManmonHo-cripaBoyHas cucrema [[OCToB);

- «CenbX03TeXHUKa» (ABTOMAaTU3UPOBaHHAs CIIPABOYHAs CUCTEMA).

- [Iporpammuoe o6ecnieuenue: MoitOduc CrangapTHBIN

11. MaTepuajibHO-TeXHHYecKasi 0a3a, He00OXoaAMMasi JJIs1 OCyIIeCTBJIEHUsI
00pa3oBaTeILHOIO NMpPolecca Mo JUCHUILINHE

Ilepeuens yueOHBIX 1a00opaTopuii, ayANTOPHIl, KOMIILIOTEPHBIX KJIACCOB

1. YueOnas aynutopusi AJisl NPOBEACHUS 3aHATHI JIEKIIMOHHOTO M CEMHHAPCKOTO THUIIOB,
TPYNIOBBIX W WHIUBUIYATBHBIX  KOHCYJIbTAllM, TEKYIIEr0 KOHTPOJSI M TIPOMEKYTOUHOM
arrecranuu - aya. 2053, aya. 20953.

2. YueOHast aymuTopus JJIs TIPOBEJCHUS 3aHSATHH JIEKIIMOHHOTO M CEMHUHAPCKOTO THIIA,
KYpCOBOTO TIPOEKTHUPOBAHUS, TPYINIOBBIX M WHIWBUAYAIbHBIX KOHCYJbTAIMH, TEKYIIETO
KOHTPOJISL U IPOMEXKYTOUYHOM aTTecTanuu - aya. 3103.

3. YueOHasg ayauTopus ISl TIPOBEJICHUS 3aHSATHUN JIEKIIMOHHOTO U CEMHHApPCKOTO THUIIOB,
TPYNIOBBIX W WHIUBUIYATbHBIX  KOHCYJIBTAllM, TEKYIIEr0 KOHTPOJSI M TIPOMEKYTOUHOM
arrecrauuu - aya. S01.

4. TTomereHue JiJist XpaHeHUs yueOHoro ooopynoBanus - aya.303.

IlepeyeHb OCHOBHOIO Y4e0HO-1a00paTOPHOI0 000PYA0BAHUS

YcranoBka nabopatopHas «CoynapeHue mapoB»

VYcranoBka naboparopHas «MasTHUK MakcBeia»

YcranoBka nabopaTtopHast «K MasTHUK YHUBEpCATbHBII

VYcranoBka naboparopHas «MamHa ATBy1a»

¥YcranoBka nadopatopHas «I 'mpockom»

VYcraHoBKa 151 ONpeiesIeHUs] OTHOLIEHHUS YAEIbHBIX TEIIOEMKOCTENW BO31yXa
VYcraHoBKa 7151 U3YUYEHUsI 3aKOHOB F€OMETPUYECKOM ONTUKHI

YcraHoBKa 1715 M3yUYEHUs MOJISIpU3aluu CBETa

© oo Nk wd PR

YcraHoBKa 1718 HU3YYUCHUA I[I/I(l)paKI_II/II/I CBC€Ta
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10. MonoxpomaTop
11. YcranoBKa JUIst HCCIIEIOBAaHUS XapaKTEPUCTHK BaKyyMHOIO (pOTO3IEMEHTa
12. AnanuTtnueckas naboparopus

12. UnHoBanuoHHbIe GopMbl 00pa30BaTEJNbHBIX TEXHOJIOTHH

Bun 3anarusa
Jlexuun I3
®opmbl paboThI
AHayIn3 KOHKPETHBIX CUTYyalui + -
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I1PHJIOKEHHUE Nel

®OH/I OHEHOYHbIX CPEJICTB

JUISL TEKYILETO KOHTPOJIS yCIIEBAEMOCTHU U NPOBEICHUS ITPOMEKYTOUHOM aTTECTALUN
obyuaromuxcs no nucuurinae b1.5.18 ®u3uka

Hanpasnenue noaroroBku 35.03.06 ArponnxeHepusi

[Tpodpuns TexHnyeckue cucTeMbl B arpodu3Hece

VYpoBeHb BhICIIEro 00pa3oBaHus — OakajJaBpuaT (aKaJeMHYecKHil)
Kanudukamus — 6akajgaBp

dopma 00yueHHS — OUHAsA

Yeass0uHCK
2018
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COJIEPKAHUE

Komnereniuu ¢ ykazanuem stamna ux popmupoBanus B nporecce ocBoenus OINOIT
[TokazaTenu, KpUTEPUH U IIKaJIa OIICHUBaHUS C(POPMUPOBAHHOCTH KOMIETECHIIUI

TumoBsle KOHTPOJBHBIC 33JaHUS U (WJIM) WHBIE MaTEepHalibl, HEOOXOIUMBIC IJISi OLIEHKU
3HaHUI, YMEHHUH, HABBIKOB M (WJIM) OMbITA JESATEIbHOCTH, XapaKTEPU3YIOIIUX dTar(bl)

dbopmupoBanus KommneTeHIui B mipoiiecce ocBoenus OITOI

Mertoauueckue MaTepuraJibl, OIPCACIIAOIHNE MNPOUCAYPhbl OLICHUBAHUA 3HaHHfI, yMeHPIfI,

HaBBIKOB U (WJIM) ONBITa AESITEIBbHOCTH, XapaKTEpU3YIOIIUX 3Tar(bl)

KOMIIETEHIIN

4.1.
4.1.1. VYcTHbI OTBET HA NIPAKTUYECKOM 3aHATUU
4.1.2. Otuer o mabopatopHoii padorte
4.2.

aTTeCTalluU

4.2.1. 3auer

4.2.2. Dx3aMmeH

(dbopMupoBaHUs

OHGHO‘IHBI@ cpeacTBa Ajid MpOBEACHHA TCKYIICTO KOHTPOJIA yCII€BACMOCTHU

[Ipouenypsl 1 OLIEHOYHBIE CPEACTBA ISl IPOBEICHUS IPOMEKYTOUHOU
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1. KomnereHunu ¢ ykazanueMm dtana ux ¢gopmuposanus B npouecce ocsoenust OIIOII

KomnereHuu no nanHoi qucrumuiiae GopMUPYIOTCS Ha 6a30BOM dTarie.

Kontponupyemsie KonTtponmpyemble pe3yabTaTel 00yUeHHs 10 TUCIUIUINHE
pe3yJIbTaThI 3HaHUS YMEHUS HaBBIKH
ocoenus OIIOIT
(KOMIIETEHIINN)

OIIK-2 OO6yuarommiicst noymkeH | OOy4varonuiicss goikeH | OOydJaronuiicss H0mKeH
CHOCOOHOCTH K 3HATh: OCHOBHBIE | yMETh:  HCIOJb30BATh | BIAJCTh: HaBBbIKAMU
UCTIOJTb30BaHUIO ¢u3nveckue  3aKOHBI, | OCHOBHBIE (DH3MUYECKHE | ONMCAHUS ~ OCHOBHBIX

OCHOBHBIX 3aKOHOB | SIBJICHHUSI M HPOILECCHI, | 3aKOHBI B | pU3MYECKHX 3aKOHOB,
€CTeCTBEHHOHAYYHBIX | HA KOTOPBIX OCHOBAaHBI | MPO(EeCCHOHATHHON SBIICHUI W TIPOIECCOB,
JMCLUIUINH B OPUHIUNBL  JEHCTBUSA | AESATEIbHOCTU - | HA KOTOPBIX OCHOBAaHBI
npodeccuoHanbHOM | O0BEKTOB (b1.b.18-Y.1) MNPUHLMIIBL  JeHCTBUS
NesITeNbHOCTH; npodeccuoHaIbHON 00BEKTOB

NeSITeNIbHOCTH — npodeccroHaibHOI

(b1.b5.18-3.1) JeSITeIbHOCTH -
(b1.5.18-H.1)

OIIK-4 OOyuatomuiics nomkeH | OOyuaromuiics pomwkeH | OOyyaromuiicss 10HKeH
CIOCOOHOCTH peliaTh | 3HATh: YMETh:  HCIIOJIb30BaTh | BIIAACTH! HaBBIKAMU
MH)KEHEPHBIE 33]]a4ul | OCHOBHbBIE 3aKOHBI | OCHOBHbBIE 3aKOHBI | PELICHUS WH)KEHEPHBIX

C WCIIOJIb30BAaHUEM | MEXaHUKH, MEXaHHKH, 3a1a4 c
OCHOBHBIX 3aKOHOB | BJIEKTPOTEXHUKH, 3JIEKTPOTEXHUKH, UCIOJIb30BaHUEM
MEXaHUKH, TH]IPABIINKH, THJIPABIUKH, OCHOBHBIX 3aKOHOB
AJIEKTPOTEXHUKH, | TEPMOAUHAMUKHU U | TEPMOJMHAMUKHU U | MEXaHHKH,
TH]IPABIINKH, TEIIOMacCcOOOMEHa, TETIOMAacCOOOMEHA JITIS | DJICKTPOTEXHHKH,
TEPMOJIMHAMHMKHN U | HEOOXOIUMBIE JUIS | pelICHUsT WH)KEHEPHBIX | TUAPABIMKH,
TEIIOMaccooOMeHa | pelieHus WHXeHepHbIX | 3a1a4 - (b1.5.18-Y.2) TEPMOJINHAMUKHI u
3amayd - (b1.5.18-3.2) TerjoMaccooOMeHa -
(b1.5.18-H.2)

2. IToka3aTeu, KpUTEPHHU U LIKAJIA OLCHUBAHUSA C)OPMUPOBAHHOCTH KOMIIETEHLUH

IToxazaTemu KpI/ITCpI/II/I 1 IKaJla OOCHUBAHUS PC3YJILTATOB O6y‘{eHI/I$I IO JUCHUIIIIMHE
OLICHHUBAHUA
(3VH) Henocrarounsrii JocraTouHslii Cpennnii ypoBeHb | BbICOKHH ypOBEHB
YPOBEHB YPOBEHb
b1.b.18-3.1 OOyuaromuiicst He OOyuaromuiicst cmabo OO6yuaromuiics ¢ OO0yuaromuiics ¢
3HAET OCHOBHBIC 3HaeT OCHOBHEIC HE3HAYUTEIILHBIMH TpeOyeMoii CTereHbI0
(u3HIECKre 3aKOHBI, (hu3MUecKue 3aKOHHI, omMOKaMu TIOJTHOTHI ¥ TOYHOCTH
SIBJICHHS W TIPOLIECCHI, | SIBJICHMS U IIPOLECCHI, OT/ICJIbHBIMU 3HAeT OCHOBHEIC
Ha KOTOPBIX Ha KOTOPBIX OCHOBAHbI npoOenamu 3HaeT (u3nuecKue 3aKOHHbI,
OCHOBAHbI TPUHIMWIIBI IIPUHIUTIBI llef/'ICTBI/IH OCHOBHBIC (bI/I3I/I‘{eCKI/Ie ABJICHUA U IPOIECCHI,
}IeﬁCTBHﬂ O6’BCKTOB O6'I)CKTOB 3aKOHBI, ABJICHUA U Ha KOTOPBIX OCHOBAHBI
npodeccuoHanbHoM npodeccHOHaNBEHON MPOLIECCHI, Ha KOTOPBIX MPUHIAITBL CUCTBUSI
JeSITEIIbHOCTH JIeSITeIbHOCTU — OCHOBaHBI PUHIIMITBI 00BEKTOB
JIeCTBHS 0OBEKTOB npodeccHoHaNbHON
npodeccHoHaNbHOMH JIeSITEIIEHOCTH
JIeSITEIIEHOCTH
b1.b.18-V.1 OOyuaromuiicst He OOyuaronuiicst cmabo OO0yuaronuiicsi ymeeT OO0yuaronuiicsi ymeeT
yYMEeT UCII0JIb30BATh YMEET UCIIONIb30BaTh HCIIOJIb30BATh UCIIONIb30BaTh
OCHOBHBIC OCHOBHBIC (U3MUYECKHEe | OCHOBHBEIC (PM3UYECKHE | OCHOBHBIC (pr3muecKme
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(bu3HnYecKre 3aKOHBI B 3aKOHBI B 3aKOHBI B 3aKOHBI B
npodeccHoHaNbHOM npohecCHOHAIBHOM npohecCHOHAIBHOM npohecCHOHAIBHOM
JIeSITEIIbHOCTH JeSATEIILHOCTH JIeSTENILHOCTH C JIESITENIEHOCTH
HE3HAYUTEIbHBIMU
3aTpyIHCHUSIMU
b1.5.18-H.1 OOyJatomimiics: He ObyJatommiicst cnabo OO0yuaromuiics ¢ OO6yJatomtmiics
BJIaJIeeT HaBbIKAMU BJIaJIC€T HaBbIKAMH HEeOOJbIINMHU cBOOOIHO Biajeer
MPUMEHEHHUS MPUMEHEHHUS] OCHOBHBIX 3aTpyIHCHUSIMA HaBBIKAMH TIPUMEHEHUS
OCHOBHBIX (u3MUECKUX 3aKOHOB B BJIaJICeT HAaBbIKAMHU OCHOBHBIX (DU3UYUECKHUX
(bu3HYECKHUX 3aKOHOB npodeccHOHANbHON MIPUMEHEHUS] OCHOBHBIX 3aKOHOB B
B IpO(eCCHOHATBHOM JIeSITENbHOCTH (U3NIECKUX 3aKOHOB B npoheCCHOHATBHOMN
JIEATENBHOCTH npodeccHoHaNbHON JEATENBHOCTH
JICATEIBHOCTH
b1.5.18-3.2 OOyuaromuiicst He OOyuaromuiicst ctabo OO0yuaromuiics ¢ OO0yuaromuiics ¢
3HAET OCHOBHbIC 3HAET OCHOBHBIC 3aKOHBI HE3HAYUTEIbHBIMH TpeOyeMoii CTerneHbI0
3aKOHBI MEXaHUKH, MEXaHHKH, OUIMOKaMH U MOJIHOTHI U TOYHOCTH
INEKTPOTEXHUKH, IJEKTPOTEXHHUKH, OTJeTbHBIMU 3HAET OCHOBHBIEC 3aKOHBI
THJIPABIIHKH, THJIPABIINKH, npobenamMu 3HaeT MEXaHHKH,
TEPMOIMHAMUKU U TEPMOJMHAMUKH U OCHOBHBIE 3aKOHBI INEKTPOTEXHHUKH,
TEeTIoMaccooOMeHa, TEIIOMaccooOMeHa, MEXaHUKH, THIPABIINKH,
KOTOpBIE KOTOPBIE HCIOIB3YIOTCS INEKTPOTEXHHUKH, TEePMOJAMHAMUKH U
HCIIOJB3YIOTCS B B pelICHUN TUPABIUKH, TerIoMaccoooMeHa,
pPEeUICHUN WHXXCHEPHBIX 3a1a4 TCPMOAMHAMUKU U KOTOPBIC UCTIOJIb3YIOTCA
HHXXEHEPHBIX 3a/1a4 TerIoMaccoooMeHa, B pEIICHUU
KOTOPBIE HCIIOIb3YHOTCS WHKCHEPHBIX 33/1a4
B pELICHUH
HHKCHEPHBIX 33/1a4
b1.b.18-Y.2 OOyuaromuiicst He OOyuaromuiicst ctabo OO0yuaromuiicsi ymeeT OO0yuaronuiicst ymeeT
yMeeT peliaTh yMEeT peliath pemiath HHXEHEPHbIE peliath HHXEHEPHbIC
WHKCHEPHBIC 3a/1a4d | HMHXEHEPHbIC 33/1a4H C 3a71a4u ¢ 3a7a4u ¢
C UCTOJIb30BaHUEM HCTIOJIb30BAHUEM UCIIOJIb30BAHUEM UCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB OCHOBHBIX 32KOHOB OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB
MEXaHHKH, MEXaHHKH, MEXaHHUKH, MEXaHHUKH,
ANEKTPOTEXHUKH, INEKTPOTEXHHUKH, INEKTPOTEXHUKH, INEKTPOTEXHHUKH,
TUAPaBJINKH, TUAPaBJINKH, TUAPaBJIMKH, TUApPaBJINKH,
TEPMOJUHAMUKHU U TCPMOJNHAMUKHA U TCPMOANHAMUKHA U TCPMOJAMHAMUKHA U
TerioMaccooOMeHa TeroMaccooOMeHa TeroMaccooOMeHa ¢ TeroMaccooOMeHa
HE3HAYUTEIbHBIMH
3aTpyAHCHUSIMH
b1.5.18-H.2 OOyuatonuiics He OOyuatoniuiics cadbo OO0yuaromuiics ¢ OO0yuatomuiics
BJIa/ICCT HABBIKAMH BJIajiceT HaBBIKAMHU HEOOTBITIMH CBOOOTHO BiajieeT
penieHus pELICHHS HH)XSHEPHBIX 3aTpyAHCHUSIMH HaBBIKAMH PEILICHUS

HWHXXCHCPHBIX 3a1a4U 3aga4u ¢ BJIaaCCT HaBBIKaMH HWHXXCHCPHBIX 3a1a4u C
C UCITIOJIb30BAHHUEM HCII0JIb30BAaHUEM pemI€HNA NHXCHEPHBIX HCII0JIb30BaAaHUEM
OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB 3aJ1a4M C OCHOBHBIX 3aKOHOB

MCXaHHKH, MCXaHHKH, HCII0JIb30BAaHUEM MCXaHHKH,
QJICKTPOTCXHUKHU, QJICKTPOTECXHUKU, OCHOBHBIX 3aKOHOB OJICKTPOTCXHUKH,
TUAPAaBJINKH, TUAPaBJINKH, MCXaHHKH, TUApPaBJINKH,
TEPMOJUHAMUKHU U TECPMOJNHAMUKA U OJICKTPOTCXHUKH, TCPMOJAMHAMUKHA U
TernaoMaccoooMeHa TeIIOMaccooOMeHa TUApaBJIMKH, TEIMIOMaccooOMeHa

TCPMOJANHAMUKU U
TEMIOMaccooOMeHa

3. TunoBbie KOHTPOJIbHBbIE 3aJaHUs U (MJIU) HHbIE MATEPHAJIbI, HEOOXOUMBbIE IJIsI
OLICHKH 3HAHUI, YMEHHMI M HABBIKOB U (WJIH) ONbITA 1€ATEJIbHOCTH, XapPAKTEPU3YIOLIMX 3TANbI

dopmupoBanus komnereHuuii B npouecce oceoenus OINOIT
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TunoBsle KOHTPOJIBHBIE 3a/laHUS U MaTepUallbl, HEOOXOJUMBbIE Il OLCHKH 3HAHUM, YMECHUN U
HAaBbIKOB, XapaKTepHU3YIuX O0a30BbIi 3Tan (pOpMHpPOBaHUS KOMIETEHLHMH B IPOLIECCE OCBOCHHUS
OIIOII, conepxarcst B yueOHO-METOANYECKUX pa3pabOTKax, MIPUBEICHHBIX HIKE.

1. OcHOBbI BHOpAIMOHHON MEXaHWKH [DIEKTPOHHBIM pecypc] : yded. mocobue yis
CaMOCTOSITENIbHOW pabOThl CTYIEHTOB OYHOM M 3a04HOM (hopM 0OydeHUs] HANpaBJICHUS MOATOTOBKU
23.03.03 Dkcruryatanus TPaHCIIOPTHO-TEXHOJOTHUECKUX MAIIUuH U KOMIUIEKCOB / KOxxHO-Y pansckuii
I'AY, Unctutyt Arpounxkenepuu ; coct.. E. M. bacapeiruna [u gp.] .— Yensbunck: IOxHo-
VYpanbckuii T'AY, 2016 — 58 C. — Hoctyn u3 JIOKQJIbHOM ceTn
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonHOBas 1 KBaHTOBas ONTHKA [ DJIEKTPOHHBIN pecypc] : METOANYECKUE YKa3aHUS U 3aJaHUs

1o ¢usuke st 0aKkanaBpoB U CTYJCHTOB MHXKEHEPHBIX crieruanbHocTell / coct.: E. M. bacapeiruna [u

ap.] ; FOxno-Ypansckuii 'AY, Unctutyt arpounxkenepun .— Yensounck: Oxno-Ypansckuit ['AY,

2015 .— 41 c¢. — JHoctyn u3 nokansHO#M ceru http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
JHoctyn u3 cetu Murtepruer http://188.43.29.221:8080/webdocs/fisika/12.pdf

3. 3. MonekynsapHast ¢usuka [DneKTpoHHBIH pecypc] : MeToi. ykazaHus / coct.. E. M.

bacapeiruna [u ap.] ; FOxuno-Ypansckuit 'AY, UnctutyTt arpounkenepun .— Yensounck: HOxHo-
Ypanbckuit Ay, 2017 — 20 c.— Hoctyn u3 JIOKQJIbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Joctyn u3 cetu HutepHer

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

4. ®usnueckue AacmeKThl OMOTEXHOJOTHH [DIEKTPOHHBIN pecypc]: yuebd. mocobme ist
CaMOCTOSITENIbHOM pabOThl CTYJACHTOB OYHOW M 3a04HON (opM OOyuYeHHS HaIpaBJICHUS MOJATOTOBKU
44.03.04 TIpodeccuonansnoe obyuenue (mo orpacisam) / UTAA; cocr.: E. M. bacapeiruna, T. A.
[Tytunosa, I1. M. Tpymun - YensOounck: UI'AA, 2014 - 80 c. - octynm W3 JOKajdbHOW CETH:
http://192.168.0.1:8080/localdocs/fisika/10.pdf. - JHoctymn u3 cetu UHTEPHET:
http://188.43.29.221:8080/webdocs/fisika/10.pdf.

JlaHHBIE METOIUYECKUE MaTepUalbl UCIIONB3YIOTCS MPU aHAIH3e KOHKPETHBIX CHTYaIuil (CM.
.12 PITM).

4. MeToauvecKkue MaTepuaJibl, Onpeaessiionme npoueaypbl OeHNBAHUA 3HAHU,
YMEHHI, HABBIKOB U (MJIM) ONbITA AeATeJIbHOCTH, XapaKTePHU3YyIUX ITAM(bI)
¢dopmupoBanusi KoMneTeHUMH I

B nanHOM paszgene MeTonMYECKHE MaTepHalbl, OMPENETSIONINe MPOUEAYPhl OICHUBAHUS
3HaHWUW, YMEHUH, HABBIKOB, XapaKTEpHU3YIOIIUX O0a30BbI 3Tanm (QOpMHUpPOBAHUS KOMIETEHUUN IO
nucuurinie «Ou3nKay, MPUBEIEHbI MPUMEHUTEIBHO K KaXK/I0MY M3 MCIOJIb3YEMbIX BUJIOB TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOUYHOM aTTeCTallMi 00yJarOIIUXCSl.

4.1. OneHo4HbIE CPeACTBA VISl MPOBEJEHUS TEKYIIEro KOHTPOJISl yCIIeBAeMOCTH
4.1.1. YcTHBIN OTBET Ha MPAKTUYECKOM 3aHITHH

YcTHEII OTBET Ha MPAKTUYCCKOM 3aHATHU HUCIOJB3YCTCA OJId OLCHKHW KadeCTBa OCBOCHUSA
00y4aromuMcsi OCHOBHON TpodecCHOHaNbHON 00pa30oBaTeIbHON TPOTPaMMBI IO  OTACIHHBIM
BOIIpOCAM M TeMaM AUCIHUIUIMHBL. Tembl W MIaHbl 3aHATHNA (CM. MeToApa3paboTku 1. 3) 3apaHee
coobmatorcs  oOywarommmces.  OTBET  OIGHMBACTCS  OLIGHKOH  «OTJIHYHO»,  «XOPOIIO»,
«yOBJIETBOPUTEILHOY» HITH «HEYIOBICTBOPUTEIHLHO.

Kpurtepun oneHkn oTBeTa (Ta0J.) MOBOASTCS JO CBEIACHHS OOYYarOIIMXCS B Hayaye 3aHSATHA.
Onenka 0OBSBISIETCS 00YYAIOIIEMYCsl HETTOCPEICTBEHHO TTOCIIE YCTHOTO OTBETA.
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MIxana

Kpurepun oueHuBanus

OrneHka 5
(oTnMuHO)

- 00y4arouics TIOJHO YCBOWJ Y4eOHBIN MaTepua;

- HpOfIBJ’IHGT HaBBIKU aHaJIn3a, O606HICHI/I$I, KpI/ITI/IquKOFO OCMBICJICHUS
Y BOCIIPHUSITHS HHPOPMAIIMH, HABBIKA OMUCAHHS OCHOBHBIX (DU3HMUECKHUX
3aKOHOB, SIBJIEHUW U MPOLIECCOB,;

- Marepuang M3JO0XKEH TIPaMOTHO, B OIPEACIICHHONW JOTHYEeCKON
MOCJIEI0BATEIFHOCTH, TOYHO UCIIOJIB3YETCS TEPMUHOJIOTHSI;

- TIOKa3aHO YyMEHHUE WJUIIOCTPUPOBATH TEOPETHUUECKUE IOJOKECHUS
KOHKPETHBIMH IPUMEPAMH, IPUMEHATh UX B HOBOM CUTyalluu;

- IPOJIEMOHCTPUPOBAHO YMEHUE PELIATh 33/1a4H;

- MOFYT 6I>ITI) I[OHYHleHI)I OJHA—ABEC HCTOYHOCTHU HpI/I OCBCILICHUU
BTOPOCTENEHHBIX BOIPOCOB.

Oruenka 4
(xoporo)

OTBET YAOBJIETBOPSET B OCHOBHOM TPEOOBAaHUSAM Ha OLIEHKY «5», HO MPHU
3TOM MMEET MECTO OJIMH U3 HEJIOCTATKOB:

- B YCBOCHHMH yue0OHOro Marepuaja JOIMyIIeHbl HeOOIbllIne npolensbl,
HE MCKa3UBIIUE COIEP)KAHNUE OTBETA;

- B pEIICHUH 3a]1a4 JOMYIIEeHbl HEe3HAYUTENIbHbIE HETOYHOCTH.

Orenka 3
(YZIOBIIETBOPUTEIHHO)

- HCIIOJIHO HJIM HCIIOCJICAOBATCIBHO PACKPBLITO COACPIKAHUC MATCpHaJia,
HO IIOKa3aHO o6mee IIOHKMMAHHE BOIIpOCa U MPOACMOHCTPHUPOBAHBI
YMCHUA, JOCTAaTOYHBIC IJId JaabHEHUIIIEro YCBOCHUS MaTCpuaia,

- HUMCIUCH 3aTpyAHCHHUA WM OOIYIICHBI OIINOKH B OnpeCaAcCICHUU
HOHSITI/If/’I, HCIIOJIb30BAHUNW TCPMHHOJIOTUH, OIMMCAHUU (1)I/I3I/I‘-IGCKI/IX
3dKOHOB, SIBJICHUH 1 IIpoLcCCOB, PCIICHNH 3aJa4, UCIIPABJICHHEBIC IIOCJIC
HCCKOJIBKUX HABOAAIINX BOIIPOCOB,

- HCIOJHOC 3HAHHUE TCOPETHUYCCKOI'O Marcpualia, 06yqa}01u1/11710;1 HEC
MOXCET MPUMCHUTH TCOPHIO B HOBOM CUTyallu.

Onenka 2
(HEyAOBIIETBOPUTEIILHO)

- HE PacKpPBITO OCHOBHOE COZIepKaHKHe yueOHOro MaTepuaa;

- oOHapy)XeHO HE3HaHWE€ WM HENOHMMaHue OoJblled WinM Haubosee
BaXHOU YacTH yueOHOTO MaTepuaa;

- JIOMYIIEHBI OMIMOKK B OMPEICIICHUU TMOHATHH, MPU HCIOIH30BAHUU
TEPMHUHOJIOTMHM, B OMNHCAaHUM (U3MYECKHX 3aKOHOB, SBICHUH U
MIPOLIECCOB, PEIIEHWU 3aJa4, KOTOpble HE HCIpPAaBIEHBl IIOCIE
HECKOJIbKMX HaBOSIIUX BOIPOCOB.

OtyeT no nabopaTopHOM pabOTE UCTIONIB3YETCS AJI OLEHKH Ka4yeCTBAa OCBOCHUS 00ydaronmuMcs
OCHOBHOHM TPO(ECCHOHATBLHONH 00pa30BaTEIbHOW MPOrPaMMBbI 1O OTICIBHBIM TEMaM JHUCIUTLTAHBI.
Conepxanrie u opMa oTYETa IO JTA0OPATOPHBIM pabOTaM MPUBOJAUTCS B METOTUICCKUX YKA3aHUIX K
nabopatopubiM pabotram (. 3 POC). CoxmepkaHue oT4yeTa W KPUTEPHHM OICHKHM oT4eTa (Taldur.)
JOBOJISITCS IO CBEJCHUS OOyYArOIIUXCS B Hadaie 3aHATHH. OTY4ET OICHHBACTCS IO YCMOTPEHHUIO
MPEToIaBaTellsl OLUEHKOW «OTIUYHOY», «XOPOIIOY», «YIOBICTBOPHUTEIBHO», «HEYIOBICTBOPUTEILHOY
WM OIEHKOHM «3auTeHO», «HEe 3auTeHO». OIeHKa «3a4TeHO» CTaBUTCS OOydarommmcs, ypoBeHb 3YH
KOTOPBIX COOTBETCTBYET KPHTEPHSM, YCTAHOBIICHHBIM IS IMOJIOKUTEIBHBIX OIEHOK («OTIMIHOY,
«XOPOUIO», «YIOBIETBOPUTENBHO»). OIneHKa 00BABIsETCS 00ydyaromeMycss HEMOCPEICTBEHHO OCIIe

caadyu OoT4cCTa.

4.1.2. Ot4er no 1abopaTopHOU paboTte

IlIxkana Kpurtepun oneHnBaHus
- N3JI0’KEHUE MaTepuaia JOTUYHO, TPAMOTHO;
Onenka 5 .
- cB00OTHOE BJIaJICHHE TEPMUHOIOTHEH;
(OTIMYHO)

- YMCHHUC BBICKA3bIBATh U 000CHOBAaTbL CBOU CYXKICHUA TPU OTBETC Ha
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KOHTPOJIbHBIC BOIIPOCHI;
- YMCHHC OIINCBHIBATH (1)I/I3I/I‘-IGCKI/IC 3aKOHBI, SAIBJICHUA U ITPOLCCCHI;
- YMEHHUE MPOBONTH M OIICHUBATH PE3yJIbTAThl H3MECPEHHIA;

- CIIOCOOHOCTH peniaTh 3aJa4u.

- U3JI0KCHHE MaTepHasa JOTHYHO, TPAMOTHO;
- cBO0OOTHOE BJIaJICHHE TEPMUHOIOTHEH;

Onenka 4 - OCO3HAaHHOE NPHMEHEHHE TEOPETUYECKUX 3HAHUU [UISI OMHCAHHS
(xoporo) (bU3MYEeCKNX 3aKOHOB, SIBIICHWM W TIPOLIECCOB, PEIICHHS KOHKPETHBIX
3aa4, TPOBEACHHMS U OICHUBAHHS pPE3yJbTaTOB HM3MEPEHH, HO
coJiep>kaHue ¥ opMa OTBETa HMEIOT OT/ICIbHBIC HETOYHOCTH.

- U3JI0’KEHUE MaTepUaa HEMOJIHO, HEMOCIEA0BATEIbHO,

- HETOYHOCTH B ONPEIECICHUM IOHATHM, B NPUMCHCHUHM 3HAHMW JUIA
onucaHus (U3NYECKHX 3aKOHOB, SIBICHUH U TMPOLECCOB, pEIICHUS
KOHKPETHBIX 3a/1a4, IPOBEICHUS U OLIEHUBAHUS PE3yJIbTaTOB U3MEPEHU,

- 3aTpyiHEHUS B 00OCHOBAHUU CBOMX CYKICHMIA;

- 0OHapy>XMBaeTCsl HEJOCTAaTOYHO IIIyOOKOE€ IOHMMAaHUE H3YYEHHOIO
MaTepuaa.

Ouenka 3
(YIIOBJIETBOPUTEIHHO)

- OTCYTCTBHE HEOOXOAMMBIX TEOPETHYECKUX 3HAHMU; JIOMYIICHBI OMINOKH

B ONpE/CICHNH NOHATHI M ONMUCAHWU (PU3MYECKUX 3aKOHOB, SBJICHUN H
Ouenka 2 IPOLIECCOB, HMCKXEH WX CMBICI, HE PELICHBl 33Ja4M, HE IPABHIBHO

(HeyIOBJIETBOPUTEIIHHO) | OLEHUBAIOTCS PE3YJIbTATHl H3MEPEHUIA;

- HE3HaHHWE OCHOBHOI'O MaTrepuaja y4eOHON HpOrpaMMbl, JIOITyCKalOTCS

rpyObie OIMOKH B U3JI0KECHHUU.

IlIxkana Kpurtepuu oueHnBaHus

- U3JI0’KEHHE MaTepuaia JOTUYHO, TPAMOTHO;
- cB000/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHUE BbICKa3bIBaTh U 00OCHOBATh CBOU CY)KJIEHHUS MPH OTBETE Ha
KOHTPOJIbHBIE BOIPOCHI;

- YMEHHE ONUCHIBAaTh (PU3NUECKUE 3aKOHBI, SIBIICHUS U MPOIIECCHI;

- YMEHHE NIPOBOJUTH U OLICHUBATh PE3YJILTAThl N3MEPEHUN;

- CHOCOOHOCTh pellaTh MH)KEHEpHbIE 33Jaud (JOMyCKaeTcs Haludue
MaJIO3HAYUTENBHBIX OMIMOOK MM HEJOCTAaTOYHO IOJIHOE PAaCKpBITHE
COJIep’)KaHHE BOMpOCAa WM TOTPEIIHOCTh  HENPUHIMIHAIBLHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

O1LIeHKA «3a4TEHO»

- OTCYTCTBHE HEOOXOIUMBIX TEOPETHUECKUX 3HAHUH; JIOMYIICHBI
OMOKKU B OMpeAETICHUN MOHATUNH M ONMUCAaHUM (PU3UUYECKHUX 3aKOHOB,
SIBJICHUH W TIPOIIECCOB, MCKAXEH WX CMBICI, HE pEIICHBI 3a/la4d, He
MIPAaBUIILHO OLEHUBAIOTCS PE3yJIbTaThl U3MEPEHUIA;

- He3HaHHE OCHOBHOTO MaTepHualia yaeOHOH MpOrpaMMBl, TOITYCKAIOTCS
rpyObie OIMOKH B U3JI0KESHHUU.

O1eHKa «HE 3aUYTEHO)

4.2. llpoueaypsl M OLIECHOYHbIE CPEACTBA /sl IPOBEJIEHUS NIPOMEKYTOUYHOM aTTeCTAlUU
4.2.1. 3ayeT He MPeTyCMOTPEH yIeOHBIM TUTAHOM.
4.2.2. OKk3aMeH

DK3aMeH sBisieTcs  (OpMOIl  OIEHKM KadecTBa OCBOCHHUS OOYYaroIIMMCS OCHOBHOM
npodeccuoHanbHON 00pa3oBaTeNbHON MPOrpaMMbl IO pa3aenaMm JucHMIUIMHbBL. [lo pesynbratam
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9K3aMeHa 00y4aroLIeMycCsl BHICTABISETCS OLIEHKA «OTIMYHOY», «XOPOILO», «yIOBIECTBOPUTEIBHO» WIN
«HEYJOBIIETBOPUTEIHHOY.

OK3aMeH MO [IWUCLUUIUIMHE NIPOBOAMTCA B COOTBETCTBHUM C PAaCIUCAaHUEM IPOMEKYTOYHON
aTTecTallid, B KOTOPOM YKa3bIBaeTCsl BpeMsl €ro MpPOBEACHUSI, HOMEp ayJIUTOPUH, MECTO MPOBEICHUS
KOHCYJIbTallMK. Y TBEPKACHHOE paclycaHue pa3MellaeTcsi Ha MH(POPMAIMOHHBIX CTEHAX, a TaKKe Ha
ounmaneHOM caiite YHHBEpCHTETA.

VYpoBeHb TpeOOBaHUI Ui MPOMEXKYTOYHOH arTecTaluu OOydaroUIMXCs YCTaHaBJIMBAETCS
paboueil mporpaMMoil TUCUUIUIMHBI U TOBOAUTCS 10 CBEICHUS 00yYarolIMXcs B Hayajle CeMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuio, Jekropamu. C pasperieHus 3aBedyrouiero kapeapou
Ha JK3aMEHE MOXKeT NPUCYTCTBOBATh IMpernojaBareib Kadeapbl, MPUBJICYEHHBIA A TMOMOIIUA B
IpueMe OHK3aMeHa. B ciydae OTCYTCTBHA BEIYILIEro MpEenojaBaTelst HK3aMEeH IPUHUMAETCS
IpenojaBaTesieM, Ha3HAaY€HHBIM paclopsKeHUEM 3aBeAyIOLIero Kadeapoil.

[TpucyTcTBHE Ha 5K3aMeHE HpernojaBaTenel ¢ aApyrux kadenp 0e3 COOTBETCTBYIOLIETO
pacrnopspKeHHs peKTopa, IPOpeKTopa mo yueOHo# padoTe wim nekaHa GpakyabTeTa He T0MyCKaeTCs.

OOyuaromiuecss Ipu sSBKE Ha 3K3aMeH 00s13aHbl UMETh IPU ceOe 3a4eTHYI0 KHMKKY, KOTOPYIO
OHH IPENBABISAIOT IK3AMEHATODY .

[l mpoBeneHns SK3aMeHa BEAYLIMH NIPENOoJaBaTeNlb HaKaHyHe I10Jy4aeT B J€KaHATe 3a4E€THO-
9K3aMEHAIlMOHHYIO BEJOMOCTb, KOTOpasi BO3BpAIllaeTCsl B J€KAaHAT I0CIE€ OKOHYAHMSI MEPOIPUSATHUS B
JICHb IIPOBEACHUS DK3aMEHA UM YTPOM CIIEIYIOIIEro JHS.

DK3aMeHbl TPOBOJATCS MO OWieTaM B YCTHOM WJIM TNHCbMEHHOM BHUJE, JUOO B BuUE
TECTUPOBAHUA. DK3aMEHALMOHHbIE OMJIEThI COCTABIISIFOTCS 110 YCTAHOBJIEHHOM (pOopMe B COOTBETCTBUU
C YTBEpXKIEHHBIMU Kadenpoil SK3aMEHAMOHHBIMH BOIMPOCAMU M YTBEPKIAIOTCS 3aBEIYIOIIUM
kadenpoit exxeronHo. B Ounere copepxutcs 2 TEOpeTHUECKUX BOMPOCca U 3a/1a4a.

DK3aMeHATOpy MPEAOCTaBISETCA MPABO 3a7aBaTh BOIPOCHI CBEpX OWIIETa, a TaKKe MOMHMO
TEOPETUYECKUX BONPOCOB JaBaTh [UIsl PELICHUS 3aJa4d U INPUMEPBI, HE BBIXOAAINUE 32 PaAMKH
MIPOMIEHHOI'0 MaTepuaa 1o U3y4aeMon JUCLHUIUIMHE.

3HaHUs, YMEHHMS U HaBBIKM OOYYAIOLIMXCS ONPENENSIOTCS OLIEHKAMHU «OTJIMYHOY», «XOPOLIO»,
«YyJOBJIETBOPUTENIbHO»,  «HEYJOBJIETBOPUTEIBHO»,  KOTOpPbIE  BBICTABIAIOTCS B 3a4€THO-
9K3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4E€THYIO KHIXKY 00y4aroIerocs B I€Hb 3K3aMeHa.

[Ipu mpoBeneHMM YCTHOTO JK3aMEHa B ayJIHTOPUU HE JOJDKHO HAXOAWUTHCS 0Oojiee BOCHMH
o0yyaroImuxcs Ha OAHOTO MPEenoiaBaTes.

[Ipu mpoBeneHMHM YCTHOTO 3K3aMeHa OOYYaroIIWiiCsi BBIOMPAET SK3aMEHALMOHHBIA OWJIET B
Clly4alfHOM MOpsIJIKE, 3aTeM Ha3bIBaeT (haMUIINIO, UMSI, OTYECTBO U HOMEP 3K3aMEHALMOHHOTO OuleTa.

Bo Bpems »3k3aMeHa oOydaromuecss MOTYT II0JIb30BATbCi C pa3pellieHusl 3K3aMeHaTopa
IpOrpaMMOl JTUCIMILIMHBI, CIPABOYHOM M HOPMATHBHOM JHUTEpaTypoil, APYyruMH IMOCOOMSIMU U
TEXHUYECKUMHU CPEJICTBAMHU.

Bpemst moaroToBku oTBeTa MpHU cAaue IK3aMeHa B YCTHOW (popMe JOIKHO COCTABIATh HE MEHEe
40 MuHYT (IO *keJIaHUIO0 00YYaroIIerocs OTBET MOXKET ObITh JOCPOUYHBIM). Bpemst oTBeTa — He Oosee
15 MunyT.

OOyuaromuiics, UCTIBITHIBAIONINN 3aTPYAHEHUS TIPU MOJATOTOBKE K OTBETY IO BHIOPAHHOMY UM
Ounery, UMeeT MpaBO Ha BbIOOP BTOPOro OWJIETa C COOTBETCTBYIOIIUM IpPOAJCHHEM BPEMEHH Ha
oAroToBKy. IIpyn OkOHUYATENIbHOM OLIEHMBAHMU OTBETA OLIEHKA CHMYKAeTCsl Ha oAWH Oami. Beimaua
TpeThero OuiieTa He pa3peraeTcs.

Ecnu oOyuaromumiics IBUJICS HA DK3aMEH, U, B3IB OUJIET, OTKA3aJICsl OT MPOXOXKICHUS aTTECTAIlUU
B CBS3M C  HENOATOTOBJICHHOCTBIO, TO B  BEIOMOCTH €My  BBICTAaBIIIETCS  OLICHKA
«HEYJOBIIETBOPUTEIIBHOY.

Hapymienre IOUCHMIUIMHBL, CHHMCHIBAaHME, MCIIOJIb30BaHHE OOYYaIOUIMMUCS Hepa3peleHHbIX
MEYaTHBIX M PYKOIHCHBIX MaTEepHalioB, MOOWJIBHBIX Tele(pOHOB, KOMMYHHKATOPOB, ILIAHIIETHBIX
KOMIIbIOTEPOB, HOYTOYKOB U JIPYI'MX BHJIOB JUYHOM KOMMYHUKAITMOHHONW Y KOMIIBIOTEPHOW TEXHUKHU
BO BpeMs AaTTECTAllMOHHBIX HCIBITAHUN 3ampelnieHo. B ciydae HapymieHuss 3Toro TpeOoBaHUs
IpernojiaBaTeslb 0053aH YJAJIUTh OOYYaloLIErocss U3 ayAUTOPUM U IMPOCTABUTH €MY B BEIJOMOCTHU
OLIEHKY «HEYOBJIETBOPUTEIBHO.
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BeicTaBneHne OIGHOK, TIOJyYCHHBIX NpPU TOJBEACHHHM PE3yJbTaTOB IMPOMEKYTOYHOM
aTTeCTallid, B 3aYETHO-3K3aMCHAIMOHHYIO BEJOMOCTh M 3aUeTHYI0 KHW)KKY TIPOBOIHMTCS B
NPUCYTCTBUU caMoro oOyuaromerocs. [IpermonmaBarenn HeCyT NMEpPCOHAIBHYIO OTBETCTBEHHOCTH 3a
CBOECBPEMEHHOCTh W TOYHOCTh BHECEHHUS 3allUCe O pe3ysibTaTax MPOMEXKYTOYHOW aTTeCTAlluH B
3a4€THO-3K3aMEHAIMOHHYIO BEIOMOCTh U B 3a4CTHBIC KHIKKH.

HesiBka Ha 3K3aMEH OTMEUaeTcss B 3a4ETHO-DK3aMEHALMOHHON BEIOMOCTH CIIOBAaMH «HE
SIBUJICSI.

Jus  oOydwarommxcsi, KOTOpble HE CMOIVIM CJaTh 5K3aMEH B YCTAHOBIICHHBIE CPOKH,
VYHHUBEpPCUTET yCTAaHABIMBACT MEPHOA JUKBUAALMYU 33J0/DKEHHOCTH. B 3TOT mepuos npenogasareny,
MPUHUMABIINE 5K3aMEH, TOJDKHBI YCTAaHOBHUTh HE MEHee 2-X IIHEeH, Koraa OHW OyIyT MpPUHHMATh
3a0/DKeHHOCTH. MHpopMmanus o JHUKBUIAIMM 33J0JDKEHHOCTH OTMEYAeTCsl B SK3aMEHAI[MOHHOM
JIACTE.

OOyuaromMces, MOKa3aBIIUM OTJIMYHbIE W XOPOIIME 3HAHHS B TEUEHHE CeMecTpa B XOje
MOCTOSTHHOTO TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH, MOXET OBITh IPOCTaBJIEHA JK3aMEHAIMOHHAS
OLIEHKA JIOCPOYHO, T.€. 0e3 craun 3k3ameHa. OleHKa BBICTABISIETCS B 9K3aMEHAI[MOHHBIN JTUCT WK B
3a4eTHO-3K3aMEHAIMOHHYIO BEIOMOCTb.

WMHBanuapl U 1MLA ¢ OTPAHUYCHHBIMU BO3MOKHOCTSIMHU 3[I0POBbSl, MOTYT CJaBaTh 3K3aMEHbI B
ME)KCECCHOHHBIN TIEPHO/] B CPOKH, YCTAHOBJICHHBIC WHAMBH/YaIbHBIM YYCOHBIM TUIAHOM. VIHBaIMIbI 1
JHIA ¢ OTPAaHUYCHHBIMUA BO3MOYKHOCTSIMH 3JI0POBBS, UMEIOLINE HAPYIICHHUS ONOPHO-IBUIaTEIbHOTO
ammapara, JONyCKaloTCs Ha aTTECTAllMOHHBIC HWCIBITAaHUS B CONPOBOXIACHUM ACCHCTEHTOB-
CONPOBOXKJAFOIIIHX.

[Tponienypa mpoBeneHHS NPOMEXKYTOUHOW AaTTeCTAllMU s OCOOBIX CIIy4aeB H3JI0KEHA B
«[TonoxeHun o TEKyIIeM KOHTPOJIE yCIIEBAEMOCTH U MPOMEKYTOYHOH aTTeCTallM 00ydYalomuXCsl 110
OIIOIl ©6akanaBpumata, crenuanurera u Maructparype» OPI'BOY BO IOxno-Ypansckuit I'AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1).

[Ikana 1 KpUTEpUN OLIEHUBAHUS OTBETA O0YUAIOLIETOCS MPEICTABICHBI B TA0INIIE

Ikana Kpurepun oneHuBanus

BCECTOpPOHHEE, CHCTEMaTHYecKoe U TIyOOKOoe 3HaHHE MPOTPaMMHOTO
Onenka 5 Marepuaia, YCBOGHHE OCHOBHOM M JIONOJHUTEIBHOM JIUTEpPaATypHI,
(oTNIM4HO) PEKOMEH/IOBAHHOM MPOrpaMMOIl JUCLUIUIMHBI, IPAaBWJIBHOE PEIIECHUE

3a/1a4n.

IIOJIHOE 3HAaHWE MPOrpaMMHOIO MaTepuana, YCBOEHHE OCHOBHOM
Ouenka 4 JINTEPATYPHI, PEKOMEHTOBAHHOM B porpaMmme, HAJIN4ue
(xoporo) MaJIO3HAYUTENBHBIX OIIMOOK B PEIICHWH 3a/auM, WM HEIOCTaTOYHO

IMOJIHOC PACKPBITUC COACPKAHHUEC BOIIPOCA.

3HAHUC OCHOBHOT'O MPOrpaMMHOI'0 Mar¢prajia B MUHHUMAJIbHOM 06’LCMC,
MOrp€IIHOCTU HETIPHUHIHUITNAJIBHOI'O XapaKTEpa B OTBETC HA DK3aMCHE U B
PCHICHUHU 3aJa1H.

Onenka 3
(YIOBJIETBOPUTEIHHO)

OHCHKa 2 HpO6€HBI B 3HAaHHUAX OCHOBHOI'O IMporpaMMHOI0 MaTtcpuaiia,
(HGYI[OBJIGTBOPHTGJIBHO) IMPUHIIMITHAJIBHBIC OIIUOKU IMpHU OTBCTC HA BOMMPOCHI U B PCHICHUH 3a1a4H.

Bomnpocsl k 3xk3amMeny
2 cemecTp

1. Ponb u3MKH B pa3BUTHH TEXHUKU M arpONPOMBIIIUIEHHOTO IPOM3BOJICTBA.

2. Kunematuka MarepuanbHOM Toukd. KoopauHaTHBII MeTOJN oONUCaHMS JBUXKECHUH.
Kunemarnueckoe ypaBHEHHE JBUKEHUSI U OTIPEEIIIEMbIE 110 HEMY KUHEMAaTUYECKUE XapaKTEPUCTUKH.

3. BekropHblii crioco® onucaHus ABWKEHUHA. BeKkTophl nmepeMelieHns, CKOpoCTH, YCKOPEHHS.
VYTI10BBIE XapaKTEPUCTUKU JBHKEHUS IO OKPYKHOCTH.
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4. DneMeHTbl  PENATHUBUCTCKOM  MeXxaHuku. IlocTynarel  creuuManbHOM — TEOpHUH
otHocutenbHOCTH. [IpeobOpazoBanusi Jlopenma. Croxenue ckopocteid. OTHOCUTENBHOCTH JITUHBI
OTPE3KOB U JUIUTEIIbHOCTU BPEMEHHBIX HHTEPBAJIOB.

5. JInHaMMKa MaTepuagbHOM TOYKM M IOCTYIATEIBbHOTO IBHKEHHs TBEpAOro tena. [IpuHuummn
OTHOCUTENIBHOCTH. 3akoHbl HptoTOHA. Bunbl cui.

6. JluHaMuKa BpalaTeabHOro MABMKEHHMS. MoMeHT cuiibl. MOMEHT HuHepUUH. 3aKOHBI
COXpaHEHUs UMITyJIbCa U MOMEHTA UMITYJIbCA.

7. VUnepuunanbHble U HEMHEpUUATIbHbIE cUCTeMbl OoTcuéTa. CHUiIbl MHEPUUHU INPU Pa3IUUHBIX
BHUJIaX JABUKECHUSL.

8. Pabota, MoutHOoCTh 1 3Heprus. Mexanuueckas paboTa U MOIIHOCTh IPH MOCTYNATEIbHOM U
BpalllaTeIbHOM ABMKEHUAX. KuHeTHueckas SHEprus ¥ TeopeMa 0 KHHETUYECKON SHEPTUH.

9. KoncepBaTuBHBIE CHJIbI M MOTEHLHMaJIbHas SHeprus. [IpuMepsl MOTEHUUANBHBIX MOJEH.
3aKOH COXpaHEHUsI SHEPTUU B MEXAHUKE.

10. Mexannueckue koseOanusa. Kunematnka rapMoHudeckux kosieOanuid. CroxkeHue
Kosie0aHUH. AKYCTHUECKUE PE30HATOPBI.

11. Jlunamuka rapMoHMUYeCKHX KojeOanui. JuddepeHnuanpbHoe ypaBHEHHE KOICOAHMIA.
3aryxarolye 1 BbIHYK/IeHHbIE KojeOaHus. MexaHnueckuil pe3oHanc. MasTHUKH.

12. Mexanunyeckue BosiHbl. BoaHoBoe ypaBHenue. Buasl BonH. UHTepdepenuus, audpakuus u
nucnepcus BoJiH. BonHel v nHbopManusi.

13. OcHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON Teopuu. MneanbHblil ra3. OcHOBHOE
ypaBHeHue MKT u ypaBHEHHE COCTOSIHUSA UIC€AIBHOTO Ta3a.

14. ArperatHble cocTostHUs | (a3oBble mepexoibl. PeanbHbie raszpl. CHKIKEHHE Ta3oB.
OcoOenHocTy XUAKOTO cocTossHusA. CTpoeHue KpuctamioB. JleQeKThl KPUCTAIUIMUECKOTO CTPOCHHUS.
[IpoyHOCTH U TUIACTUYHOCTD.

15. ABnenus nepenoca. Auddysus, TEIonpoBOAHOCTh U BHYTPEHHEE TpeHHE. MOJIEKyIIIpHO-
KMHETUYECKasi TEOPHS SIBJICHUN NIEpEHOca.

16. OcHOBBI TepMOAMHAMUKH. BHYTpeHHsS SHEpPruss M IEpPBOE Hayalo TEPMOAMHAMUKH.
Pabota u TemnoéMKoCTh ra3a npu pasInyHbIX MPOIECCaX.

17. BTopoil 3akOH TepMOJAMHAMUKHU. TeruioBbIe ABUTATENN M XOJOAWIbHbIe MamuHbl. KITJ]
TEIUIOBBIX JIBUraTellied W CTATUCTUUYECKHHM CMBICI BTOPOrO 3aKOHa TepMmoauHamMuku. [loHsTHe
SHTponuH. TpeTuil 3aKOH TEPMOAMHAMUKH. DIIEMEHTHI OMOIHEPTETHKHU.

18. Dnektpuueckuit 3apsa. BzaumopeiicTBue 3apsiioB. DieKTpocTaTudyeckoe moiie. Bexrtop
HaIpsHKEHHOCTH. Pacyér anekTpocTaTuuecKux moje.

19. TloreHmman »sieKTpocTaTudeckoro moiyisi. Pabora 1Mo TepeMemeHuro 3apsaoB B
3JEKTPOCTATUUECKOM MoJie. [[oTeHnnan u rpaJueHT NoTeHIala. DKBUIOTEHIUAIbHBIE TOBEPXHOCTH.

20. BemectBo B anekrpuueckoM mosie. IlonspHble u HenossspHble MoJieKybl. [lonspusanms
JTUAJIEKTPUKOB. BekTop cMenieHusl.

21. TIpoBOOHUKM B  3JEKTPOCTATHUECKOM TMOJIE.  ODJNEKTPOEMKOCTb  IPOBOJAHHMKOB.
Konpaencaropsl.

22. IlocrostHHBIN HnekTpuueckuii Tok. 3akoH Owma. OnekTpoaBrkyinas cuina. [IpaBuia
Kupxroda u pacu€Tbl 37eKTpUUECKUX LIETICH.

23. Kiaccuueckass Teopust 3IEKTpONpoBOAHOCTH. BriBox 3akona Owma. Ilpupona
CBEPXIPOBOJUMOCTH.

24. Hocutenu TOKa B Pa3MUYHBIX NMPOBOJHUKAX. DJIEMEHTHI TEOPHUH AIIEKTPOIMPOBOTHOCTH.
[MonynpoBoanuku. IlomynpoBogHHKOBBIE MPHOOPHL.  DieMEHTHl  (U3MYECKOM  DIEKTPOHUKH.
KoHTakTHBIE ABIEHUS B METAJIaX U MOJIYIIPOBOJHUKAX.

25. MarnutHoe mnone. B3anMonencTBrue 3MeKTPUYECKUX TOKOB. Pacué€rbl MarHUTHBIX TMOJEH.
3akon buo-Casapa-Jlamnaca.

26. MarautHble cBoiicTBa BemlecTBa. Jua-, mapa- u deppomarnetuku. [lomensl. Oepputsol.
DNEeKTPOMarHUTHBIE CENapaTopbl B arpOUHKEHEPUH.

27. JleficTBe MarHUTHOIO MOJISl HA AIEKTPUUECKUN TOK U JIBHXKYLIUECS 3apsKEHHbIC YaCTULIBI.
Cuna Ammepa u cuna Jloperna. Sddekt Xoma. DIeKTpOBUTaATEIH.
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3 cemecTp

28. DnexktpomarHuTHas uHAYKOUSA. 3akoH @Papanes u npaBwio Jlenma. MexaHusm
Bo3HUKHOBeHMs DJIC MHIYKIIUU.

29. TI'enepatopsl rapmonudeckoir IJ[C u Tpanchopmaropsl. UTHAYKTUBHOCTH TPOBOJAHUKOB.
DHeprus MarHUTHOTO TOJIS.

30. IlepemenHblil anekTpudeckuil Tok. llenu nepemeHHoro Toka. 3akoH Oma ans ueneu
nepeMeHHoro toka. [losHoe conportuBieHue nepeMeHHoMy ToKy. BekTopHas nuarpamma. Pe3onaHnc B
LEMAX IEPEMEHHOTO TOKA.

31. DnexktpomarautHoe mosie. OOoOmeHune 3akoHa Dapazes. 3aKOH TOJHOTO TOKa. TOK
CMELIEHUs. DJIEKTPOMArHUTHbIE BOJIHBL. YpaBHeHUs MakcBemia. CucreMa ypaBHeHHi MakcBemia B
muddepeHnanbHON U HHTErpaiibHoM Gpopmax. Bekrop YMoBa-IlolinTunra. JlaBienue cera.

32. I'apmonnyeckuii ocryuiaTop. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KojeOaHus. 3aTyXaolue 1
BBIHY K/ICHHbIE KoJieOaHus. Pe3oHaHc.

33. T'enepauus, nepenada v NpUEM SIEKTPOMATHUTHBIX BOJH. OTKPBITHIN KOJIeOATENbHBIM
KoHTYp. [IpuHiun paboTsl paguonepeaaTyuka U paauonpuéMHuka. Moaynsuus U I1eTeKTUPOBAHUE
3JEKTPOMArHUTHBIX BOJIH. Paguoiokanus u TeeBUICHHE.

34. Illxana >1€KTPOMArHUTHBIX BOJIH. Pa3ianuHble Auamna3oHbl YacTOT 3JIEKTPOMArHUTHBIX
BOJIH, MX XapaKTepHble OCOOCHHOCTH W TEXHUYECKHE CpeACTBa UX moiydeHus. lcmonb3oBaHue
BUIMMBIX, YIbTPA(QHOIETOBBIX U IPYTHX H3IyYCHUH B PACTCHHEBOACTBE M JKUBOTHOBOJICTBE.

35. DneMeHThl reoMeTpuueckoil onTthukd. OCHOBBI TeoMeTpuyecko onTuku. Dopmyribl
@penens. [IpuHINTT 0OPaTUMOCTH CBETOBBIX Jiyueid. [IpnOOpBI reoMeTpHUUeCcKOil ONTHKH.

36.DotomeTpus.

37. DnemMeHThI BoJIHOBOM onTukU. [Tpuniun ['oiirenca.

38. Unatepdepennns cBera. KorepeHTHOCTh M ONTHYECKUI X0 JIy4eil. Y CIIOBHS MaKCUMyMa U
MuHIMyMa. MHTepdepoMeTpsl. DeMEeHTHI rojorpapum.

39. udpaxkumss cBera. I[lpunmun [roiireHca-®penens. [udpaknuoHHas peméTka.
Cnexrporpadust. Audpaxiust peHTTeHOBCKUX JTy4eH.

40. BzaumopneiicTBue u3inydeHusi ¢ BemiecTtBoM. [lonsipu3anmsi cBera HpH OTPaKEHUU U
MIPEIOMJICHUHU.

41. JIBoitHoe gydenpenomyieHHMe. ONTHYECKH aKTHBHbIE BemiecTBa. (CaxapuMeETpBhl.
HckyccTBeHHas aHu30Tponus U e€ ucnonb3oBanue. HopManbHas 1 aHoMallbHast AUCTIEPCHSL.

42. TerutoBoe u3myuyeHue. AGcomoTHO Y€pHoe Teno. 3akoHbl Kupxroda, Credana-bompiimana
u Buna. ®opmyna [Inanka. OnTuueckas mupoMeTpHsl.

43. ®orordpdexr. BuemHui, BHYTpeHHMA W BEHTWIbHBIH (orodddexT. YpaBHEHHE
Onnmreitna. Ilpumenenue QotoanemenToB. Dddext Komnrtona. JIFOMHHECHEHTHOE W3IydYECHHUE.
buomomunecueHnus.

44. dortobuonornyeckue npomeccel. ®orocuutes. TepMoanHaMuka U MexaHu3M (HOTOCHHTE3A.
buosnepreruka.

45. DneMeHThl KBaHTOBOW MexaHUKU. KopnyckynspHo-BosHOBOM ayanusMm. Judpakuus
31eKTpoHOB. COoOTHOIIEHHS HeonpeaenéHHocTe. Y paBuenue Llpenunrepa.

46. Atom BojopoJia. DHepreTuyeckue ypoBHU aroMa. [loTeHiman Bo30yKACHUS U MOHU3AIUH.
[Toctynars! bopa. M3ny4yenue u normioiieHue sHepruu. Bogopononono0HbIe HOHBI.

47. CTpyKTypa CIOKHBIX aTOMOB. DHEPreTHUECKHE YPOBHHU B CJIOXHBIX aTomax. [IpuHumn
[Tayan. Onrtryeckwe CHEKTPbl U CHEKTPhl PEHTTEHOBCKOro u3nyuyeHus. llepuogmyeckas cucrema
anemenToB J[.11.MeHieneena.

48. dwuzuka MOJIEKYJ. DHEPreTHYecKne YpOBHHU MoJjekyd. OOMEHHOE B3aUMOJICHCTBHE.
Monekynsipuble criekTpsl. [IpuHLnnm paboTsl KBAHTOBBIX T€HEPATOPOB. DJIEKTPOHHBIN apaMarHUTHBINA
pe30HaHC.

49. ITonmumepsl U xuJIKHE KpucTaibl. OCHOBHBIE BU/IbI KOJIJIEKTUBU3ALUN MoJieKy1. CTpoeHue
MONIMMEpPOB M UX (usmueckue cBoiicTBa. THMbl KUAKUX KPUCTAIOB. JlWCIiewm Ha KUAKUX
KpUCTaax.
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50.51Bnenne paaMoOaKTUBHOCTH. BuIbl pajinoaKTHBHOrO pacnajza. 3aKOH pPaJHOaKTUBHOI'O
pacmmaga. CraOuinbHbIE W pPagUOaKTUBHBIE H30TONBI. COBPEMEHHBIE METOABl PATUOXVMHUA H
panuoOuomnoruu. I1po0ieMsl paano3konoruu.

51. CocraB atomHOTO siipa. M3otonel. MexaHuyeckuii 1 MarHUTHBIA MOMEHTHI sifiep. SlaepHbie
CHJIBI U SHEPTUS CBSI3M A1pa. SIaepHbIil MAarHUTHBIA PE30HAHC U €T0 UCTIOIb30BaHUE.

52. Snepuble peakmuu. MexaHu3M slepHbIX peakuuid. llemnas peaxkuus neneHus suep.
Hcnonb3oBanue atomMHoOW sHepruu. IIpobrema ympaBisieMoll TepMOSICpHOW peakiuu. DHEprus
Comnna u 3B€371. SnepHast 3KoI0THS.

53. OnemMeHTapHbIe YaCcTHLIBIL. Knaccudukarus 2JIEMEHTapHBIX YaCTHLI.
B3aumornpeBpaiiaeMocTh 3J€MEHTapHbIX YacTHI. MeToAbl yCKOpEHHUs 4YacTHl. AHTHUYaCTHIBI U
aHTHUBEILECTBO. BemecTBo B 3KCTpeMasIbHBIX YCIOBHUSX.

54. CoBpemenHasi pu3uka W arpouHkeHepusa. BemiectBo u moje. OOBEKTHI W TMPOIECCHI.
DOBOJIIOLIMOHHBIE ~ TIpollecCchl  IpeoOpa3oBaHUsl  MaTepuu. BellecTBeHHbIE, HSHEPreTUUYECKHE,
JJIEKTPOMAarHuTHble U HH(OpMalMOHHBIE INpeoOpa3oBaHusi OM00O0BEKTOB. Pa3zButue arpodusuku,
O6uomexaHukH, 6M0(U3UKH, OMOIHEPreTUKH, ONOMH(DOPMATHKH, OMOTEXHOJIOTMH U arpOMHKEHEPUH.
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JUCT PETUCTPALIUU U3MEHEHUI

Howmepa nucros OcHoBaHue s
Howmep P PacmmgpoBka Jlata BHeceHuUs

BHECEHUA Iloamuck

MTOJITTUACH W3MCHCHHUS
U3MECHEHUS | 3aMEHCHHBIX HOBBIX aQHHYJUPOBAHHBIX M3MEHEHUI OATHC 3MeHe
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