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1. [Inanupyembie pe3yabTaThbl 00y4eHHs MO AUCHUIIHHE, COOTHECEHHBbIE ¢ IVIAHUPYEeMbIMU
pe3yiabTratamu ocBoenusi OIOII

MPAKTUICCKUX

3aga4

1.1. Heab 1 32124 JUCHMILIAHBI

Meab aAucHUNIMHBI
bakanaBp no HanpasiyieHuto noarotoBku 35.03.06 ArpouHxeHepus: AODKEH ObITh IOJArOTOBIIEH
K Hay4yHO-MCCJIEI0BaTENbCKOM, MPOEKTHOW, MPOU3BOJCTBEHHO-TEXHOJIOTMUECKOM, OpraHU3alMOHHO-
YIIPABJICHYECKOU EATEIBHOCTH.
Heas aucnMmIMHbI — cOPMHUPOBATH y CTYACHTOB CHCTEMY (yHIAMEHTAIBHBIX 3HAHUM,
HEOOXOIUMBIX ISl TIOCIIEAYIONICH MOATOTOBKH OakajiaBpa, CIIOCOOHOTO K A((EKTUBHOMY PEIICHHIO

CEINbCKOX03IUCTBEHHOTO

JalbHENIIEMY pa3BUTHIO JINYHOCTH.
3agauu AMCUMILINHBI:
— U3YYUTh OCHOBHBIE (PU3UYECKHE SBJICHMS, OBIAAETh (PYHIAMEHTAIbHBIMU TOHSATHUSIMH,
3aKOHAMHU U TEOPHUSIMH KJIACCUYECKON U COBPEMEHHOU (pU3MKH;
— c(opMHUPOBATh OCHOBBI HAYYHOTO MUPOBO33PEHUSI U COBPEMEHHOTO (PU3MUECKOTO MBILICHHUS;
O3HAKOMHUTBCSI C HAY4YHOM ammapatypoil u merojamMu (U3MYECKOTO HCCIEI0BaHUS, MPHOOpPECTH

HAaBBIKHU ITPOBEACHUA (1)I/I?>I/IV—IeCKOFO OKCIICPUMCHTA,

MPOU3BOJICTBA, a

TaKXEC

CHOCOOCTBYIOIINX

— HAYYUTBhCS BBIICTATH (U3MUECKOE COJACp)KaHWE B TPUKIANHBIX 3amadax Oymymiei

JEeITEILHOCTH;

— OBJIaA€Th METOJaMH PCHICHUSA WHXXCHEPHBIX 3a1a4.

1.2. Ilnanupyemple pe3yabTaThl 00y4YeHHs M0 JUCHUILINHE (I0KA3ATe N
c¢opMHUPOBAHHOCTH KOMIIETEHIIMH)

[Tnanupyembie [Tnanupyemble pe3ynbTaThl 00y4eHUs 110 AUCIUIIIIHE
pe3ynabTaThl 3HAHUS YMEHHUS HaBbIKU
ocBoenus OIIOII
(KOMITETEHIINH)
OIIK-2 OO6yuaromuiicst nospkeH | OOyuaronuiics nospkeH | OOydaromuiicss J0JDKEH
CIOCOOHOCTH K 3HATh: OCHOBHBIE | YMETh:  HCIIOJb30BaTh | BIIAJIETh: HaBbIKaMU
HCIO0JIb30BAHUIO ¢buznueckue 3aKOHBI, | OCHOBHbIE (PU3UYECKUE | OTHCAHUS OCHOBHBIX
OCHOBHBIX 3aKOHOB | SIBICHUS U MPOLIECCHI, HA | 3aKOHBI B | pU3MUECKUX  3aKOHOB,
€CTECTBEHHOHAYYHBIX | KOTOPBIX OCHOBaHBI | POo(hecCUOHATBLHOM SBJIIGHUH W MPOLECCOB,

JTUCLUILTAH B PUHIIUIIBI NEUCTBUS | IEATEIbHOCTH - | HA KOTOPBIX OCHOBaHBI

poheCCUOHAIBHOU | OOBEKTOB (b1.b.18-Y.1) TIPUHITATIBI JEHCTBUS
NesITeNIbHOCTH; npodeccuoHanbHOM 00BEKTOB
JeSITeNIbHOCTH — npodeccrnoHanbHO I
(b1.b.18-3.1) JIeATEIbHOCTH -
(b1.b.18-H.1)

OIIK-4 OOyuarommiics foipkeH | OOydarouuiics nosmmkeH | OOydaromuiics J0JKeH
CIOCOOHOCTH peliaTh | 3HATh: yMETh:  HCMOJB30BaTh | BIAJCTh: HaBbIKaMHU
WHXEHEPHBIE 3a/1a4l | OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI | pEeUICHUS] UHXKEHEPHBIX

C UCTOJb30BAaHUEM | MEXaHUKH, MEXaHUKH, 3a1a4 c
OCHOBHBIX 3aKOHOB | DJIEKTPOTEXHHKH, ANEKTPOTEXHUKH, MCIOJIb30BaHNEM
MEXaHUKH, TUIPaBIIHKH, TUAPABIIHKH, OCHOBHBIX 3aKOHOB
ANEKTPOTEXHUKH, TEPMOIUHAMUKHU U | TEpPMOTUHAMHUKHI U | MEXaHHKH,

TUIPaBIIHKH, TEIIOMaccooOMeHa, TEIIoMaccooOMeHa ISl | AIEKTPOTEXHUKH,
TEPMOJUHAMHUKU U | HEOOXOTUMBIE JUIS | pEUICHUs] HMHXKEHEPHBIX | TUAPABIUKH,
TEIIOMaccoOOMeHa | pellleHus WHXKEeHepHBIX | 3amad - (b.1.5.18-Y.2) TEPMOJIUHAMUKHU u

3amayd - (b1.5.18-3.2) TerroMaccooOMeHa -
(b1.b.18-H.2)




2. Mecto qucumminnbl B ctpykrype OITIOII
Juctumuna «®usnka» oTHOcuTcs K 0OazoBod yactu binoka 1 (B.1.B.18) ocHOBHOM
npodeccuoHanbHONW 00pa3oBaTeNIbHON MPOrpaMMbl aKaJeMUYECKOro OakajaBpuaTa 1o HarpaBlICHHIO
noarotoBku 35.03.06 Arpounxenepus, popuib - IIEKTPOOOOPYIOBAHNE U FIEKTPOTEXHOJIOTHH.

Pa3ienbl IMCUMIUIMHBI U MEKINCHUIIIMHAPHBIE CBA3H C 00ecneYnBAKIIUMHU
(mpeamecTBYHOIUMH) U 00ecnieYynBaeMbIMU (MOCAeYIOIUMH) TUCHHIINHAMHA

Haumenosanune @
OpPMHPYEMbIC KOMIICTCHITUN
o0ecrieunBaroInx
Ne (IpenecTBYOMNX) U
/11 o0ecrieunBaeMbIX Pasnen | Pasnen 2 Pasnien 3
(mocneayronmx)
JICIIMIUINH, TIPAKTHK
1. Maremaruka OIIK-2 OIIK-2 OIIK-2
2. Maremaruka OIIK-4 OIIK-4 OIIK-4
[Tocneayromue TUCIUATITNHBL, TPAKTHKA
3. TeopeTndeckass MEXaHHKa OIIK-2 - -
4 TeopeTnueckre OCHOBBI i OITK-2 OITK-2
AIEKTPOTEXHUKHU
5. Teruiorexuuka OIIK-4 -
6. CBeTOTEXHUKA U i OIK-4 OIIK-4
AIICKTPOTEXHOJIOTUHU

3. O0béM TUCUMIIMHBI M BBl Y4e0HOH padoThl
O6bem muctumumabl cocTaBisieT 10 3aderHeix emuuun (3ET), 360 akameMuueckwx YacoB

(manee yacoB). JlucuumniauHa uzydaercs B 2, 3 ceMecTpax.

3.1. Pacnipenesienne o0bemMa JUCUMILIMHBI 110 BUAAM y4eOHOIl padoThI

Bunx yaeOHoM paboTh KomuuecTBo yacoB

KonrakThasi pa6ora (Bcero) 160

B Tom uucne:

Jlexuuu (JI) 48
[IpakTnueckue 3anstus (I13) 64
JIaGopatopusie 3ansaTus (JI13) 48
CamocrosiTesibHasi padora odyuarmmxces (CP) 137
KonTpoJsb 63

Hroro 360




3.2. Pacnipenesnienne yueOHOro BpeMeHH 10 pa3jeiaM U TeMam

B TOM YHCJIC é
No H Bcero KOHTaKTHas paboTa §
TeMbI ANMCHOBAaHHMC pas3aiciia U TEMbI 4ACOB CP =
b} 3 | I3 S
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MmojiekynsipHast U3UKa U TEPMOJMHAMUKA
1.1. | BBenenue B Gpu3uKy 2 2 - - - X
1.2. | Kunemarnka 16 2 2 10 X
1.3. | lunamuka 20 2 2 6 10 X
2.4. | 3aKOHBI COXpaHEHUS 20 2 2 4 10 X
15, Mexanuveckue KoaeOaHus u 24 4 4 6 10 <
BOJIHBI
16 DneMeHTbI MOJ'ISKyJI?[pHOfI u 24 4 4 6 10 <
CTaTHUCTUYECKON (PU3UKU
1.7. | OCHOBBI TEPMOJIUHAMUKHU 20 4 2 10 X
Paznien 2. DneKTpru4ecTBO 1 MarHeTU3M
2.1. | DnexTpocraTnka 20 4 2 4 10 X
IlocTOSTHHEIN TOK,
2.2. | DIEeKTpUYECKHE IETH U 20 4 2 4 10 X
MaTepuabl
23 [TocTrosiHHOE MarHuTHOE 29 4 4 4 10 X
roJie
24 DJIEKTPOMAarHuTHbHIE 27 4 6 6 11 X
KoJIeOaHUsI ¥ BOJTHBI
Paznen 3. Ontuka u aromHas pusuka
31 I'eomeTrpuueckas 1 BOJIHOBAs 29 5 5 5 8 «
ONTHKA
3.2. | KBanToBas ontuka 20 4 4 4 8 X
DJIEeMEHTHI KBaHTOBOM
3.3. | MEXaHUKH U aTOMHOU 18 2 4 4 8 X
(0737001
3.4, | /\TOMHOEC A7PO 1 18 2 4 | 4 8 X
AJIEMEHTAPHbBIE YACTHUIIBI
35 CoBpemenHas Gpusndeckas 5 5 i i 4 «
KapTHUHA MHUpa
KonTtposb 63 X X X X 63
OO611ast TpPyI0eMKOCTh 360 48 48 64 137 63

4. CTpyKTYpa M coiep:KaHHe JMCIHIIIHHBI
4.1 Conepxanue TMCHUILINHBI

Pa3nes 1. Mexannka, Mosieky/asipHasi pU3HKa M TEPMOIUHAMHUKA

BBenenune

[Ipenmer ¢usuku. Meton no3HaHust B (usuke. DKCIIEpUMEHTH U TeopuH. Poyib MaTeMaTuku.
®dusnueckue 3akoHbl. IlonsTue daxrta B ¢usuke. Mogenu. Ilpsimbie u oOpaTHble 3a7audl (U3MKU.
PazmepHocTH (pr3nyecKux BeTUYHH.



Kunemaruka

JIBikeHue Kak TiaBHas ¢opma cymiecTBoBaHus MmaTtepuu. lIpoctpanctBo u Bpems. CrocoObl
ONMCAHUS COCTOSIHUS Tejla M cucrteMbl Ten. CucreMbl oTcueTa M KoopauHaT. Ponb M IpUHLMIIBI
BbIOOpa cucteM KoopauHat. CteneHn cBo0O/bl, MHBApUAHTHBIE CBOMCTBA YMCIIA CTETIEHEH CBOOOIBI.
TpexmepHOoe 1 MHOrOMEpPHOE IPOCTPAaHCTBA. MaTepuanbHas TOUKa U paclpoCTPaHEHUE 3TON MOJAEIN
Ha MHOTOMEpHBIN ciaydaid. Tpaekropus 1 MUpOBasl TUHUS, UX cBoMcTBa. CKOPOCTh U YCKOPEHHE Kak
npousBojHble. [locTymarenbHoe M BpamjaTenbHOE JBWKEHUS KaK OCHOBHbIE BHUIbl JBU)KCHUU.
VYTr10BBIE CKOPOCTh U YCKOPEHHE, HOPMAJIbHOE U TaHT'€HLIMAJIbHOE ycKopeHusi. CKOpoCTh U YCKOpEHUE
B MHOTOMEPHOM IpocTpaHcTBe. MHepruanbHble cUCTEMBI U pAaBHOIPABHOCTH MTOKOSI U PAaBHOMEPHOTO
IpsIMOJIMHENHOTO ABMKeHud. [locTynaT o mocTosiHCTBE CKOPOCTH cBeTa B Bakyyme. IIpeoOpasoBanue
WHTEPBAJIOB BPEMEHU U JUIUHBI TIPU OOJBIINX CKOPOCTSIX OTHOCHUTENBHBIX JIBH)KCHUN MHEPIHMATBHBIX
cucreM. [IpeoGpazoBanust JlopeHna u pensaTUBUCTCKOE CIIOKEHHE cKopocTeil. MHTepBan mexny
COOBITHSIMU U €70 UHBAPUAHTHOCTb.

JAunnamuka

Cuna u macca, cyneprno3unius cui. [lepBsiif 1 BTopoi 3akoHbl HploTOHA. YpaBHEHUS ABUKEHUS,
pOJIb HAYaJIbHBIX YCIOBUM, MPUHIMI JAeTepMUHK3MA. [IpuMmepsl pelieHus ypaBHEHUU JABWKCHUS.
JIBukeHure Tea B MOJe CUJl TSATOTEHMs, SIBJIEHHE HEBECOMOCTH B CIIyTHHMKaX. JIMHaMUKa Cleasuux
cucreM. VMmysnbc, 3aKOH COXpaHEHMs] MMITyJIbCa JJIsi MEXaHUYECKOW CHCTEMBbl, TPETUH 3aKOH
HrroTona. B3aumoneticteue Ten uepes mose. O0mas GopMyInpoBKa 3aKOHA COXPAHEHHST WMITYJIbCA.
Kunernueckas sHeprus MmaTepuaibHON TOUYKH, CBA3b €€ C KOMIIOHEHTaMH BEKTOpa uMItyiabca. Pabora
U MOTeHlIHaIbHas 3Heprus. PaboTta nmepemernieHyus MaTepralbHON TOYKU M0 KPUBOJMHEHHOMY ITYTH.
[loreHunanpHblE CHIIBI, BBEJIEHUE IIOHATHA IIOTEHUMAana s  B3aUMOJCHCTBYIOIIMX  TeJl.
[ToTenumanpHas GyHKUKA, TOTEHLIHAIbHAs MOBEPXHOCTh. CBS3b KOMIIOHEHT CHJIBI U TOTEHIMATBHOM
¢byukuuu. [loTeHnuanpHas siMa U ycJIOBHE YCTOMYHMBOTO paBHOBecHs. HeBO3MOKHOCTh paBHOBECHS
CUCTEMBI B3aUMOJICUCTBYIOIIMX CTAaTUYECKUX TOYEUHBIX DSJIEKTPUUYECKUX 3apAnoB. [lpumHnmn
IJIOTHEHUIIIEH YMaKOBKHM W OOBSICHEHWE MPOCTPAHCTBEHHBIX (opM KpucTamuioB. KoHdopManmoHHbIH
aHanu3 MoOJeKyl. MoMeHT cuibl. /l[uHaMuKa BpalleHHWsT TOYKM M Tela BOKPYr IMOCTOSIHHOM OCH,
MOHATHE O MOMEHTE MHEPLUUU MATEPUAIBHOM TOYKM WM Tela. YPABHEHHUE JBMXKEHHS BPAILLAIOIIErOCs
BOKPYT' HEMOJABM>KHOU OcH Tena. MOMEHT UMITyJIbCa, CBSI3b €r0 KOMIIOHEHT C KHUHETUYECKOM SHEpruei
BpaueHus. M3MeHeHne MOMEHTa MHEpLUHU Tella MPU NEPEeHOCEe OCU BpauieHus. | JTaBHbIE MOMEHTBI
WHEpPUUU U YCTOMYMBOCThH BpAILEHMS TeJl. 3aKOH COXPAaHEHHUsS MOMEHTA HMMIIYJIbCA T€Ja U CUCTEMBI
Ten. OcoOeHHOCTH KOHCTPYKIMHM BepTOJieTOB. ['Mpockomsl W uX mnpuMmeHeHue. LlenTp macc u
YpaBHEHUE €ro ABWKeHUs. Pa3nenenne nocTynaTeabHbIX U BpalllaTebHbIX JIBUKEHUN TBEPJOrO Tea.
[Tapa cun. Cucrema ypaBHEHMI JUIsl ABUMKEHUS TBEPJOTO TeJa W €ro KMHETHYECKas SHeprus. 3aKoH
COXpPaHEHHUsI SHEPIMU U €ro CBs3b C PAaBHOMEPHOCTBbIO TE€UYEHHUS BPEMEHU. J[BUIKEHHE CHCTEM CO
MHOTHMH CTeneHsIMH cBoOo bl DyHkuus Jlarpamxka u ypaBuenus Jlarpanxka. [I[puHIun HauMeHbIIETO
JIENCTBUS.

JAunnamuka 00JbIIHX CKOPOCTEN

[Tpunnun otHocurensHOCTU B (pusuke. PenstuBuctckuii mmmynbc. [IpeoOpazoBanue sHepruu-
nMIyasca. Macca U ee cBsI3b ¢ dHepruei nokos. Macca CII0KHOM CHCTEMBI U €€ CBSI3b C DHEpruen
B3auMoieiicTBusl 4yacteid. HeagmutuBHOCTh Macchl. JlegekT Mmaccel u dHepreruka. Kunermueckas
SHEPrusi B PEIATHUBUCTCKOW MEXaHMKE. YPaBHEHHE [JBWKEHHUS MaTepUalbHOM TOUKH B
PENATUBUCTCKOM MeXaHUKe. J[BM)KeHHE MaTepHallbHOM TOYKH MOJ JAECUCTBUEM IMOCTOSIHHOW CHIJIBI.
CkopocTh cBeTa Kak IpeleNnbHas CKOpPOCTh. YacTuipl ¢ HyJaeBOM Maccoil mnokos. IIpuHiun
SKBUBAJIEHTHOCTH U TEOPUS IPOUCXOKIECHUS CUII BCEMUPHOTO TATOTEHUS.

Kosie0anus u BOJIHBI

Konebanus kak dYacTHBIM Ciy4dail IBWKCHHs, YCIOBHUSI TOSBICHUS KoNeOaHW. YpaBHEHHE
JBIDKEHUS TPYKUHHOIO MasTHUKAa M €ro pemieHue. [‘apMoHMueckoe KojiebaHME U €ro
XapaKTePUCTUKHU. YpaBHEHHE TBUKEHUS (PU3NUECKOTO MASTHHUKA U €r0 pelIeHHe, MaTeMaTHYeCKU
MasTHUK. DHEprusi TApMOHHUYECKUX KoyeOaHuil. BeIHYX/IeHHbIE KOJeOaHUs U SIBICHHWE pE30HaHCa.
Pe3onanc kak mposiBienue Oudypkamuu. ABTokonebanus. [Ipumepbl MposBIEHUsS PE30HAHCHBIX U
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aBTOKOJIEOATEIbHBIX SIBICHUI B JKMBBIX OpraHM3Max M TeXHHKe. Pe3oHaHCHas mepenaya SHEPrUH B
CUCTEME OJIMHAKOBBIX CBSI3aHHBIX MasTHUKOB. BOJHBI B yIIpyrux cpenax, JUHEHHbIE, [IOBEPXH OCTHBIE
1 O0OBEMHBIE BOJIHBI, MOTEPEYHBIC M IMPOJOJbHBIE BOJHBI, (DPOHT BOJHBI, IJIOCKHE U ceprueckue
BOJIHBI. AHATUTHYECKas 3amuch Oeryiieil BoyHbl. BoaHoBoe ypaBHeHHe. [lepeHoc sHepruum Oerymieit
BosHOM. CrokeHue kosiebanuii u BosH. KorepeHTHble MCTOYHMKH BOJIH. MHTepdepeHus BOIH OT
TOYEYHBIX KOI'€PEHTHBIX MCTOUYHUKOB. YCJIOBHS MOSIBIECHHUS MAaKCUMYMOB M MUHUMYMOB. Clio)KeHHE
KPYroBeIX U cdepudeckux BosH. [locTpoenue (ppoHTa BOJHBI 1O MpUHIMITY | IOWTreHca, MoBeICHHE
(dbpoHTa BOJHBI B HEOTHOPOIHOM cpene. OTpakenue u npenomiienne BoiH. [Ipuamun @epma. Beisoa
3aKOHa IIPEJIOMJICHUS BOJIH Ha TPaHHUIIE IBYX cpell Ha ocHOBe npuHuuna @epma. [Ipunnun depma kak
YacTHBIM cllyyall oOuiero mpuHuuIa MuHuUMakca. llosiBieHne OoTpaKeHHBIX BOJH B HEOJHOPOJHBIX
cpenax, CI0KEHHE BCTPEYHBIX BOJH W 00pa30BaHME CTOSYMX BOJH. IlepexomHoe cOCTOSIHME U BpeMs
penakcauuu. CBsI3b JJIMH CTOAYUX BOJH C pa3MepaMU Cpelibl, AUCKPETHOCTb JUIMH CTOSYMX BOJIH.
KBanroBanue. YnpaBieHue 3BydaHMEM MY3bIKaIbHBIX HHCTPYMEHTOB.

DJIeMeHThI CTATHCTHYECKON U MOJIEKYJIAPHOI (PM3NKH

MUKpOCKONIMYECKHE W MaKpOCKONUYECKHe sBIeHMs. MaeanbHbIl ra3 Kak cTaTUCTHYECKas
cucTeMa MHOTrMX 4actul. JlaBieHue, o0beM U Temieparypa rasda Kak 000OILIEHHbIE XapaKTEPUCTUKHI
cocTOosiHUS ra3a. PaBHOBeCHbIE UM HEpaBHOBECHBIE COCTOSHMS raza. OOpaTumble M HeoOpaTHMbIe
nporeccel. Jlmarpamma aBiieHHE-00beM. OKCIIEpUMEHTAIbHBIC Ta30BbI€ 3aKOHBI, O000OIICHHBIN
ra3oBbIi 3aKOH (YpaBHEHHE COCTOSHUS HJ€aTbHOIrO ra3a). BeiBoa ypaBHEHUS COCTOSIHUS UJI€AIbHOTO
raa Ha OCHOBE KMHETUYECKHX MpeACTaBICHUN. DU3NUYECKUN CMBICT MOHATHS TEPMOJIUHAMUYECKOUN
TeMrieparypbl. Pacrpenenenue sHeprum Mo creneHsM cBoOoabl. Pacmpenenenus MakcBemia u
bomeuimana, Gapomerpuueckas ¢opmyna. HepaBrHoBecHbie mporiecchl. duddysus, muddysus vepes
MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJIEHUE W €ro poJib B IKU3HEAEATEIbHOCTH PACTEHUU.
Tennonepenaua. Buyrpennee Tpenue. BoipaxceHre HEpaBHOBECHBIX MPOLIECCOB depe3 0000IeHHbIE
TepMmoanHamuueckue cuibl. CooTHomeHnue B3aumMHocTu OHcarepa. PeanbHble ra3bl, ypaBHeHHEe BaH-
nep-Baanbca, kpuTHueckas TOYKa, pEATbHbIE HW30TEPMBI, CXKWKEHHE ra3oB. Diaykryauun H
camMoopraHuzanus npu (a3zoBoM Mepexoe ra3z-KUIKOCTh. JKUIKOCTH, MOBEPXHOCTHOE HATSDKEHUE B
KUJKOCTAX, OXJAXKJICHHUE J>XUIKOCTH IPH HCHAPEHHH, TEPMOPETYIALMS PACTEHUHM M KUBOTHBIX.
CMmaumBaroniye 1 HecMaduBaromye xuakoctu. Kanwnspuslie sBiaenus, Gpopmyna Jlamnaca.

DJIeMeHTbI TEPMOJAMHAMUKHI

[lepBoe Hayal0 TEpMOAWHAMUKH, M30MPOLECCHI, anabaTUYECKUN MpoIecc, OXIaKICHUE Ta3oB
pu aauadaTUYeCKOM pPacHIMPEHUU U TMOJy4YeHHe HU3KHX TeMmIiieparyp. YpaBHeHue Ilyaccona u ero
BbIBOJI. Kimaccuueckasi Teopust TEMIIOEMKOCTEN, MPUYMHBI OTKJIOHEHUS! PEAJIbHBIX TEIJIOEMKOCTEH KaK
(GyHKIMY TeMIIepaTyphl OT pe3yabTaToB Kiaccuyeckoil Teopun. PaboTa naeansHOro raza B pa3inyuHbIX
npoueccax. ObpaTumblie U HeOOpaTUMbIe UKIBL. TernoBbie MalMHbl U UK KapHo, BTOpoe Hayano
TepMoauHaMuKU. KommopecCHOHHbIE XOJOAMJIBHUKM M TEIUIOBBIE HACOCHI. OHTPONHS  Kak
TepMoauHaMu4ecKuid noteHuuan. dopmyna Uil SHTPONUHM HAealbHOTO Taza. Teopema KaphHo u
0000IIeHNEe TOHATHUS DSHTPOIMU KaK TEPMOJMHAMHYECKOTo moTeHnuana. CBs3p SHTPONUU C
MHKPOCOCTOSTHUSIMU MICAIBHOIO raza. CTaTucTUYecKoe TOJIKOBAHUE SHTPONUHU. DHTPOIUS U CTEIECHb
BbIpOXkAeHUA cucTeMbl. Dopmyna BonbimMana. DuTpornus u uHpopMmanus. Bo3pactanue sHTponuu
IpU HEOOpaTHMBIX IpoLecCax Ha IMpHMEpe BbIPAaBHUBAHUS TEMIIEpaTyphbl JABYX HaXOJALIMXCS B
KOHTAaKT€ HarpeThIX TEJI W IPU BbIPAaBHUBAHWM JABIEHUI B JIBYX 4acTsX cocyna ¢ rasom. llepsoe u
BTOpOE Hayaja TEepPMOJMHAMMKH, U JKUBble OopraHu3Mbl. [loHsATHE O TepMOAMHAMUKE HEOOpPaTHUMBIX
IIPOLIECCOB U OTKPBITBIX CHUCTEM. OHTPOIMS B CHCTEME OpraHu3M - OKpyXKarolas cpena.
IIpou3BOCTBO SHTPOIIMYU B HEPABHOBECHOMU cpelie U TeopeMa [IpurosxknHa.

Pa3nes 2. DiieKTpru4ecTBO 1 MATHETU3M

JIeKTpUYeCKHe 1 MATHUTHBIE SIBJICHHUS

[lonsiTiE O mMONAX, MOJSI CKAISPHBIE W BEKTOpHBbIE. XapaKTEPUCTUKH BEKTOPHBIX IOJIEH:
HaIpPSDKEHHOCTb, MOTOK, IMPKYJIALNS, CUIOBBIE JUHUM BeKTOpHOro mnoiisi. Cymnepno3uuus IoOJEH,
3aps/bl, 3aKOH COXPaHEHUs 3apsi0B.

B3aumonelicTBue HEMOABMKHBIX U JBUKYIIUXCS 3apa10B, PU3NUECKUI CMBICII MArHUTHOTO HOJIS.
ITone Toueunoro 3apsina (3akoH Kynona) u cuctemsl 3apsnoB. [lone qunons. DiekTpocraTudeckoe
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MoJIe MOJICKYJIBl M XUMHYeCKue peakiuu. WuterpanbHas ¢gopma 3akona Kynona, teopema ["aycca
(mepBoe ypaBHeHue MakcBemia). BoeiBoa ¢opmyn A HapsDKEHHOCTH AIIEKTPOCTATUYECKUX MOJIeH
3apsDKEHHOTO TPSMOTO TPOBOAA, IJIOCKOCTH, KOHAeHcartopa. Pabora mepememieHus 3apsijia B
JIEKTPOCTATHYECKOM  II0JIe, IIOHATHE IOTeHiuana. Bropoe ypaBHeHne MakcBemia A
AIIEKTPOCTATUKA B HWHTErpajbHON (opme. DJEeKTpHuUecKass €MKOCTh OJHOTO IMPOBOJHHKA U JBYX
IIPOBOJTHUKOB, KOH/AEHCATOpHl, paboTa MO 3apsA]Kke KOHJIEHCATOPOB. DHEPrusl 3JEKTPOCTaTUYECKOIO
nosis. V3MeHeHune HanpsyKEHHOCTU — AJIEKTPUYECKOrOo  IMOJIsl  TNPU  BBEACHUM  JIUAJIEKTPHUKA,
MOJISIPU3YEMOCTD TUAJIEKTPUKA, JUAIEKTPHUYECKas IPOHUIAEMOCTb. M3MEHEHHe IMANEeKTPUYECKO
MPOHHUIIAEMOCTH TPH XUMHYECKHX PEAKIMAX U MCIIOJIb30BaHUE ATOTO d(pdeKrTa. DISKTPUIECKOe Moe
B NMpOBOAHMKAX. [[OHSATHE O TOKE MPOBOJMMOCTH, BEKTOp TOKa M CHJIA TOKa, Au(depeHIrampHas
dopma 3axkoHa Owma. IlepBoe mpaBwino Kupxroda. [lpuumHa MOSBICHUS AJIEKTPUYECKOTO TOKA B
MIPOBOJHUKE, (PU3NUYECKUI CMBICI MOHATUS CTOPOHHUX 3JEKTpUUYECKUX cuil. BeiBox 3akoHa Oma amis
Bceit nienu. Bropoe npasmino Kupxroga. Marautaoe mose npsiMoro Toka, 00bsICHEHUE €r0 MOSBICHUS
Ha OCHOBaHMM PpEISTUBUCTCKUX TNpeAcTaBieHUN. VIHTerpanpHble ypaBHeHHs MakcBemia ais
MOCTOSTHHBIX MArHUTHBIX ToJie. [IpuMepbl BBIYUCICHHUS HAMPSHKEHHOCTEH MAarHUTOCTATHYECKUX
noseit. 3akon buo-Casapa-Jlamnaca. Bzanmoneiicteue noneit u 3apsioB (ToxkoB). @opmyna Jlopena
JUIS CUJIBI, JIEHCTBYIOLIEH Ha 3apsj] CO CTOPOHBI JJIEKTPUYECKOTO W MarHUTHOro mnoJied. IlpunHumn
NEHUCTBUS MacC-CIIEKTPOMETPOB M HMX TMPUMEHEHHUS B XUMHUHU. VHIYKIIMOHHBIC SIBJICHHS,
TpaHc@opMaTophl, (pU3MUECKHEe NPUHUUIBI HX JAeicTBus. Okcrparoku. llonmHas cucrtema
WHTETPAIbHBIX ypaBHEeHMH MakcBemna. CMBICT 4YJIE€HOB CUCTEMBbl ypaBHeHUM Makcsenna,
OTIMCBIBAIONIUX SIBICHUS, CBS3aHHBIC C W3MECHEHHSMHU ODJICKTPHUUECKHMX M MArHUTHBIX BEIUYHH BO
BpeMeHH. B3auMOoCBS3b 3JEKTPUUYECKUX U MAarHUTHBIX IEPEMEHHBIX M0JI€H, IEKTPOMArHuTHOE T0JIe U
m3nydyenue. [lons nmBmkymuxcs 3apsnoB. M3inydeHHe SI€KTPOMArHUTHOIO IOJS HEPABHOMEPHO
JIBKyIUMcs 3apsaoMm. «Ilapagokey atoma.

Pa3znea 3. OnTuka u aromHas pusuka

JIEKTPOMATHUTHOE M3JIyYeHHe U ONTHKA

CB0OOOTHOE AJIEKTPOMArHUTHOE TOJIE U €ro CYIIECTBOBAHUE B BUJE AIEKTPOMArHUTHOM BOJIHBI.
[TorepeyHOCTh 3JEKTPOMAarHUTHBIX BOJH. CKOPOCTh PacHpOCTPAaHEHHUs HJIEKTPOMATHUTHBIX BOJIH U
croco6Obl ee u3mepenusd. [llkana snekTpoMarHuTHBHIX BOJH. CrocoObl TeHepalli U UCHOJIb30BaHUE B
HayKe U TEXHUKE BOJIH PA3JIMYHbIX YaCTOT.

SIBnenusi, onuchiBacMbIe BOJIHOBOM Teopueil cBera. VHTepdepeHius cBera, YCIOBHs MOSBICHUS
CTaTUYECKON HHTEpPEpPEeHIIMOHHON KapTHHBI, WHTepdepeHi s Mpu pas3aeacHUH (POHTA BOJIHBI,
MIPOCBETIICHHE ONTHKH, UHTEPHEPOMETPhl M UX HCIOjb30oBaHue. Dypbe-crekTpoMeTpsl. [lonarue o
ronorpadpuu. Jdudpakuusa, audpakuusa Ha menu. PoKycHUpoBKa JIEKTPOMATHUTHBIX BOJH U CBSI3b
pasMepa IuGPAKIMOHHOTO TsITHA ¢ pasmepamu  pedraexktopoB. OCOOEHHOCTH OpraHu3aluu
PaAMOIOKAIIMOHHOM CITY)KOBI. YCIOBHUSI Mepexofa OT BOJHOBOW ONTUKU K TeOMETPUYECKON. 30HBI
O®penens, 30HHas iactuaka Openens kak Gokycupyrouuii snement. JudpakiunonHas pemnierka Kaxk
JTUCTIeprUpyIolas cucreMa. AHalW3 CcOCTaBa CBeTa IO JUIMHAM BOJH. PeHTreHoBckas nudpaxius,
noHsATHEe 00 0OpaTHBIX AU(PPAKIMOHHBIX 3a/la4aX, PEHTITCHOCTPYKTYPHBIA aHAllU3 U ero 0COOEHHOCTH
MPUMEHUTENBHO K Ouonormdyeckum oObekTam. IlpoctpanctBennas crpykrypa [JHK u PHK.
JudpakmoHHBIN Tpees pa3penaroneil CriocoOOHOCTH ONITHYECKUX MTPUOOPOB.

CBeT U BellecTBO, MOHATHE O BTOPUYHBIX BOJIHAX, pa3/ielieHue SHEPTUM Ha IpaHulle paszena ¢as,
PE30HAHCHBIN XapaKTep B3aUMOJCUCTBUS CBETa U BellecTBa. Jlucnepcus, Kiaccuueckoe 0O0bsiCHEHne
3aBUCHUMOCTH KOd(pQHIIMEeHTa MPEeNOMIIEHHsI CBETa OT JAJUHBI BOJIHBI MAJalolIero cpeTa. SIBieHue
JBOMHOTO JIy4EIPEIOMIICHHS], TTOJISIpU3alis cBeTa Kpucramuiamu. [1onspru30oBaHHbIi CBET, ONTUYECKAS
aKTUBHOCTb, CaxapOMETpHUs, HCIOJb30BAHUE SBIEHUSA BpAILEHUA I[IJIOCKOCTH TMOJSpPU3ALUUA B
MoJteKyisipHO# Ouonorun. ®oTtosd ekt u kBaHTOBas Mpupoaa cBera. Kpyr siBneHuil, 00bICHUMBIX C
KBaHTOBOM TOYKM 3PEHMs, MHUKPOCKOIIMYECKOE M MAaKpPOCKOIMUYECKOE B ONTHKE. J[BONCTBEHHOCTH
IPUPOJBl CBETA. 3aKOHBI TMOIJIOIIEHHS] CBETa, IMOHATHE O HenuHeHHbIX 3(dexrax. OcHOBHBIE
AJIEMEHTHI KOHCTPYKIIUH CIIEKTPO(POTOMETPOB. 3aKOHBI OCBEIIEHHOCTH, 3aBUCMMOCTH OCBEIIEHHOCTH
OT BHJIa OCBETUTENEH.



DJIeMeHTBI YYEeHHS 0 CTPOCHHMH BellecTBa

OcCOoOeHHOCTH TOBEJICHUS MHUKpOYacTUI. [IpMHIMIIBI OMHCAHUS TIOBEJCHUS MHUKPOYACTHII,
BOJIHOBasi (PyHKIHMS, COOTHOIIEGHHE HeompeneneHHocteil, BosHa xae bpoiura. Iloctynmatsr bopa.
VYpapuenne [lpemunrepa (BpeMeHHOE M CTAallMOHApPHOE), (DU3MUECKUN CMBICT BXOJSAIIUX B HETO
wieHoB. Pemenue cranuoHapHoro ypaBHeHus IllpenuHrepa s yacTHLbl B OJAHOMEPHOM
MOTEHLMAJIBPHOM SIIMKE W YacTUIbl Ha OKPY)KHOCTHU. YCJIOBMSI MOSIBICHMSI KBAHTOBBIX SIBICHUU.
Bnusinue maccbl u oGnacTu JIoKanu3aluu 4yacTHll. J[BymMepHas NOTEHLUalbHAs SMa, BBIPOXKJICHUE
KBAHTOBBIX COCTOSIHUM U CHSTHUE BbIpOKJieHUs. [loTeHInanbHas sMa KOHEUHOH IITyOMHBI U BIMSIHUE €€
rIIyOMHBI ¥ IIUPUHBI HAa YPOBHH OSHEPrHMHM YacTUIBL. BO3MOXHOCTH JIOKaIM3allMd YacTHIIBI B
npoctpadcTBe. TyHHENbHBIA 3¢ ¢ekT. 3amonHeHne ypoBHed W npuHuun [laymm, monHas sHeprus
COBOKYITHOCTH 3JIEKTPOHOB B KBAaHTOBOM CHCTE€ME. YPOBHHU 3HEPIUU B aTOME BOJAOPOJA, MEPEXOJIbI
MEeXAYy YpOBHAMU. VHIMBHUIYalbHOCTh CIIEKTPOB aTOMOB M AMHCCHOHHBIM CHEKTpajIbHBIA aHAJIM3.
Meramueckas MOJEIb MOJIEKYJIBI U OOBSICHEHHE KOPPESAIUM IBETHOCTH BemiecTBa M 3(dekxta
COMPSDKEHMS] XMMHUYECKUX CBsi3ed B MoJiekynax. HopmanbeHas U MHBEpCHasl 3aCEJI€HHOCTh KBAHTOBBIX
cocrosiHuil. Iloriomenue, cioHTaHHOE U BBIHYXJAEHHOE u3nydeHus. Koapduiumentsl DiHIITEHHA.
®opmyia [lnanka. YcuneHnue cBeta npy NPOXOKICHUN Yepe3 HHBEPCHO 3acCeleHHYIo cpeny. [lonsatue
0 Jla3epax.

duznyeckas MpUPoJa XUMUUECKON CBSI3U. DJIEKTPOHHOE CTPOECHHE MHOTOAJIEKTPOHHBIX aTOMOB,
rubpuansanusi, OoObSCHEHHE MPUYMUH TOSBIEHUS TMPOCTPAHCTBEHHBIX (opm Mosekyn. IlpuHnun
MaKCHMAaJIbHOTO MepeKpbiBaHus. BHyTpeHHee BpaleHHe B MOJIEKyJIaX U €ro pojib B OMOXUMHUYECKUX
peakuusx. /[BukeHne 4acTUI] B MHOTOAQTOMHBIX MOJIEKYJIaX M BUABI MOJIEKYJIIPHOM CHEKTPOCKOTHH.
CuMMeTpHs MOJIEKYJ U MOSIBJIEHHE MPaBUI 0TOOPA.

DOTOXUMUYECKHUE PEAKIMH KM OCOOCHHOCTH TOTEHIHUANbHBIX IMOBEPXHOCTEH OCHOBHBIX U
BO30YXKJCHHBIX AJIEKTPOHHBIX COCTOSIHMI B Mosekynax. Pacman monekyn npu (HoToBO3OYKICHUSX.
®dusndeckas mpupona ¢GoTocuHTe3a. TpaHcmopT 3Hepruu mnpu (poTocuHTe3e. 30HHAS CTPYKTypa
AJIEKTPOHHBIX COCTOSIHUWA KPUCTAJUIOB. 3arOJIHEHHBIE W HE3alOJIHEHHBIE 30HBIL. YpoBeHb Depmu.
[IpoBogHUKH, MOTYIPOBOJHUKHU U JUAIEKTPUKU. OCOOEHHOCTH MPOBOJUMOCTHU B TOJIYIPOBOJHUKAX.

Cucremaryka 3J€MEHTapHBIX YaCTUL. 3aKOHbI B3aMMOIIPEBPAILEHUN YaCTHUL, AIEPHbIE PEAKIHUHU,
nedext maccel. CTpoeHue sifiep, siiepHble CUJIbl, YCTOMYUBBIE U HEYCTONYMBBIE SiApa, €CTECTBEHHAS U

HCKYCCTBCHHAA pPaanOaKTUBHOCTD. 3aKOHEBI PadruOaKTUBHOT'O paciiaaa. HpI/IHI_[I/IHH
PaIrOaKTHBAIUOHHOTO aHaJIn3a. «MeueHble» aTOMBI B OHOJIOTHH. HYTI/I HUCIIOJIB30BaHUsA ;mepHoﬁ
OHCPI'uu.

3aKOHOMEPHOCTH Pa3BUTHS

[Tonsitue o0 »HBomronmu B (usuke, OHONOTUM U Jpyrux HaykaxX. [IpOTHBOIOJIOKHOCTH
HaIpaBJIEHHOCTEHN 3TUX BOJIFOLMOHHBIX ITpolieccoB. IIyTu mpeo10yieHnst IpOTUBOPEUHS.

Bpewms B knnaccuueckom Mupe. Posib nepuoanueckux U HeNepuoOIMYECKUX MPUPOIHBIX MPOLIECCOB
B (opMHUpOBaHMM TOHSTHS BpeMeHH. WHBapHAHTHOCTh MPOCTEUIIMX (PUINYECKUX 3aKOHOB
OTHOCHUTEJILHO CMEHBI 3HaKa BpeMeHH. HepaBHOBECHBIE MPOLECCHI B CIOKHBIX CUCTEMAX U MOSIBJICHUE
cTpensl BpeMeHH. Ponb cinyuaiiHbix ¢akTopoB B (opmHpoBaHHH cTpelbl BpeMeHu. Drykryanuw,
MOSIBJICHHE CaMOOPraHU3allid B  OTKPBITBIX CHUCTeMax M TMepepacTaHue (IyKTyanuu B
Makpockonuueckuit a3 dekt. Ponb 6udypxanuii. [loBeneHne SHTPOMUU B OTKPBITHIX CUCTEMAX.

Jl0ONOJITHUTEIBHOCTD, COOTBETCTBHE, NPOTrHO3. O0IHOCTH GyHAaMEHTAILHBIX BHIBOI0OB

(puzuku

[IpyHIMO JONOJHUTENBHOCTH M €ro BceoOlHOocTh. lcmonb3oBaHue Mojeneil sBiIeHUH U
00BEKTOB B Mpollecce MO3HAHMUS KaK CIEICTBHE MPUHLUIA JOMOJHUTEIbHOCTH. OOpaTHbIe 3a7aui,
CyOBEKTUBHBIN (hakTop mpu ux pemieHuH. OTpaHUYEHHOCTh MPUHIIMIA JOKA3aTEIBHOCTH B HayKe.
[IpuHIMI COOTBETCTBUSI, HAONIOJAaEMble U HEHaONOJaeMble BENIWYMHBI B (u3uke. TpeOoBaHHS K
¢dopmupoBanuo ¢u3MUecKUXx Teopuid. PacmmpeHHoe NOHUMaHWE TMPUHLUNA JAETEPMUHU3MA.
CnyvailHOe ¥ 3aKOHOMEPHOE B IIPUPOJIE U NPEAENbl NPUMEHUMOCTH HAay4HOIr'o IporHo3a. HayuHslii
IIPOrHO3 B Hayke 00 obuiectBe. Pusnka u kubepHeTnka. Crneasiie CUCTEMBI U YIIpaBJeHUE.
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4.2. Conep:xanue JeKIUii

/o

ConeprxaHue JICKITUU

Kon-Bo

qacoB

DBOJIOIUS M COBPEMEHHBbIC Mojenu (pu3uveckoid kapTuHbl Mupa. CoBpeMeHHas
¢usMKa Kak KyJbTypa HaONIOJCHUH, MOJCTUPOBAHUSA, DKCIECPUMEHTAIHHOTO
HCCIIEIOBAaHUA WU KOJIMYECTBEHHOIO MPOTHO3UPOBAHUSA SBJIEHUW Mpupoasl. Poib
(U3HKY B Pa3sBUTUHM TEXHUKU W arpoIPOMBIIUICHHOTO Mpou3BoAcTBa. KnHeMarnka
MaTepHaIbHOU TOYKH. KoopanHnatnsriit METOJI OIIMCaHus IBIDKEHUN.
Kunematnueckoe  ypaBHEHHE  JIBUOKEHHUS W ONpENENsIeMble 1O  HEMY
KUHEMAaTUYECKHE XapaKTEPUCTUKHU.

BexTopHBbIil cnioco® omnucaHus OBUKEHUH. BekTopbl mepeMmelnieHus, CKOpOCTH,
YCKOpEeHUs. YTJIOBBIE XapaKTEPUCTUKH JBIKCHHSI IO OKPYKHOCTH. DJIEMEHTHI
PENATUBUCTCKON MeXaHWKH. [locTynaTel crienuaibHONW TEOPUHU OTHOCHUTEIHHOCTH.
[IpeobpazoBanust Jlopenma. Crnoxenme ckopocteid. OTHOCHTEIBHOCTh JIJTUHBI
OTPE3KOB U JUIUTEILHOCTA BPEMEHHBIX HHTEPBAJIOB.

JluHaMHKa MaTepHaTbHOM TOYKM W INOCTYNATEIBHOTO ABUKEHHUS TBEPIOrO Tela.
[IpuHnun  otHOcuTenbHOCTH. 3akoHbl HprotoHa. Buasl  cumn. [IuHamuka
BpaIaTENbHOTO ABMXKEHNA. MOMEHT cuiibl. MOMEHT MHEpIMH. 3aKOHBI COXPAaHEHUS
UMITyJbCa U MOMEHTa MMIYNbca. MHepuualbHbIE W HEWHEPLHUAIBHBIE CHCTEMBI
orcuéra. Cuiibl HHEPLMH NIPU Pa3JINYHbBIX BUIAX JBHKCHUS.

PaGora, momHocTh u »3Heprus. MexaHuueckas paboTa U MOIIHOCTb MPH
MOCTYNaTeIbHOM U BpalllaTeIbHOM JBIKEeHUAX. KuHeTnueckas sHeprus u teopema
0 KUHETUYECKOU SHEPTUH.

KoHcepBaTuBHBIE CHIIBI U TMOTEHUWANIbHas SHeprus. llpuMepbl MOTEHUIUATbHBIX
1oJiel. 3aKOH COXPAHEHHUS SHEPTUHU B MEXaHHKE.

Mexanudeckue kosiebanus. KuHemaTnka rapMoHHMUYeCKHX KoseOanuit. CroxeHue
KoJieOaHUH. AKYCTHYECKUE PE30HATOPHI.

JlunamMuKka  TapMOHHWYECKMX  KojeOanwii.  JluddepeHnumanpsHoe  ypaBHEHHE
KoJiebaHui. 3aTyxarolue U BBIHY)KJICHHBIC KojeOaHus. MexaHn4ecKuil pe3oHaHC.
MasgTHHKH.

Mexannyeckue BOJHBL. BonHoBoe ypaBHeHue. Buawsl BonH. WuTepdepenius,
mudpakiys ¥ qucnepeus BoJIH. BoaHbl u uHpopmanms.

OCHOBHBIC ITIOJIOJKCHHS MOHCKYHHpHO'KI/IHeTI/I‘IeCKOﬁ TCOPHUHU. WUneanpHplii Tas.
OcHoOBHOE YPaBHCHHUC MKT n YPaBHCHUC COCTOSHUA NCAJIBHOI'O I'a3a.

ArperatHble cocTosiHUSL U (pa3oBbie mepexopl. PeanpHbie razpl. CxKIDKEHHE Ta30B.
Ocobennoctu  xkuakoro  cocrossHus.  CtpoeHue  kpuctauioB.  JledekTs
KPUCTAJUIMYECKOTO CTpOeHUs. [I[pOYHOCTh M TIIACTUYHOCTD.

SBnenuss mnepenoca. Juddys3us, TEMIONpoBOAHOCTh M BHYTPEHHEE TpPEHHUE.
MoJieKylIIpHO-KMHETHYECKasl TEOpUs SBICHUI NTepeHoca.

10.

OCHOBBI TepMOJMHAMHKHU. BHYTpEeHHS SJHEPIUs ¥ IEPBOE HAYaJI0 TEPMOJAUHAMHUKH.
PabGota u Temno€MKOCTh Traza MpH pPa3IUUHBIX Tpoleccax. Bropoil 3akoH
TEpMOIUHAMUKU. TernoBble nBUraTesnu u xonoawiabHele MamuHbl. KIT/[ TennoBbix
JIBUTATEJIEH U CTATUCTUYECKUM CMBICII BTOPOTO 3aKOHA TepMOIMHAMUKU. [loHsATHE
sHTponuu. [loHATHE O TepMOIMHAMHMKE HEOOpaTHMBIX IPOLIECCOB M OTKPBITHIX
CUCTEM.
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11.

DOnektpuyeckuil 3apsia. B3aumopnedcTBue 3apsaoB. DJIEKTPOCTATHUUECKOE IMOJIE.
Bekrop nHanpsokénoctu. Pacuér oanexrpocrarnueckux nosaed.  [lorennuman
JIEKTpOCTaTUYECKOT0  mojs. Pabora mo  mepeMenieHW0  3apsiioB B
JJEKTPOCTATHYECKOM ToJIe. [Torenunan U IpaJUeHT  IOTEHIHMAaIa.
OKBUIOTEHLIMATIbHBIE IOBEPXHOCTH.

12.

BemecrBo B anekrpudeckom 1mosie. llossipHble M HENOJISIPHBIE  MOJIEKYJIBI.
[Honspuzanus JIADJIEKTPUKOB. Bexkrop CMEILICHUS. [IpoBoHUKM B
UIEKTPOCTATUYECKOM T0JI€. DNEKTPOEMKOCTh IPOBOIHUKOB. KOHIEHCATOPBL

13.

[TocrostnubIi AnekTpuueckuii Tok. 3akoH Oma. DnekTpoaBuxkyiias cuia. [Ipasuna
Kupxroda wu  pacu€rel snekTpuyeckux nemeid.  Kiaccudeckas — teopus
aNeKTponpoBoAHOCTH. BbiBog 3akona Owma. I[lpupoma cBepXIpoBOIUMOCTH.
Hocutenn  Toka B pa3iWyHBIX  MPOBOAHMKAX.  ODJIEMEHTHl  TEOPUH
anekTponpoBoaHOCTH.  [lonynpoBonHuku.  [lomynpoBOJHUKOBBIE — MPHOOPBI.
OnemMeHTbl (U3UYECKON dNeKTpOHUKU. KOHTAaKkTHbIE SBJIEHHS B MeTallax U
ITOJIYIIPOBOJHHUKAX. YCIEXH COBPEMEHHOM IOJYIPOBOJHUKOBOW KOMIIBIOTEPHOMN
TeXHUKU. brotoku u GuonHdpopmaruka.

14.

MaruuTtHOE moJie. B3aumonaeicTBrue 3IEKTPUYECKUX TOKOB. Pacu€Tbl MarHWTHBIX
noJierd. 3akoH buo-Caapa-Jlamiaca. MarauTHele cBOMCTBa BemiecTBa. [(ua-, mapa-
u ¢eppomarnetuku. JloMmeHbl. DeppuThl. DJIEKTPOMArHUTHBIE CEMapaTtopbl B
arponH)xeHepuu. JleiicTBMEe MAarHUTHOTO TIOJIA Ha DJJIEKTPUYECKHUH TOK H
JIBIDKYIIAECS 3apsokeHHble dacTuibl. Cuna Ammepa u cuna Jloperma. Dddekt
XoJia. DIeKTPOIBUTaTENH.

15.

DJIeKTpoMarHuTHas MHAyKUMs. 3akoH @apages u npaBwio JleHma. MexaHuszm
Bo3HuKHOBeHUs1 JOJIC wuHayknuu. ['enepatopsl rapmonumyeckoit OJJIC wu
TpaHcopmaTopsl. UTHIYKTUBHOCTH MPOBOJHUKOB. DHEPrUsi MATHUTHOTO MOJIS.

16.

[Tepemennsbiii snekTpudeckuil Tok. [lenu nepemenHoro Toka. 3akoH Oma [1s eneu
nepeMeHHoro Ttoka. IloiiHoe compoTuBIEHHE MEPEeMEHHOMY TOKY. BekrtopHas
nuarpamma. PesoHaHc B 1eNsIX IEPEMEHHOTO TOKa.

17.

OnekrpomarauTHoe mosie. O600menue 3akona ®apanes. 3aKOH MOJHOTO TOKa. TOK
CMEILICHUS. DJIEKTPOMarHWTHbIE BOJIHBL. YpaBHeHHs MakcBemna. Cucrema
ypaBHeHUN MakcBemia B qudpepeHnnanIbHOM M MHTErpainbHoi (opmax. Bekrop
YmMmoBa-Ilotintunra. [laBnenue cBeta. ['apMonumdeckuii ocumnisatop. CBoOOIHBIE
AJICKTPOMArHUTHBIC KOJieOaHHWs. 3aTyXarmollMe U BBIHYKJCHHBIC KOJICOaHMS.
Pe3onanc.

18.

lenepanus, mnepemaua W OpuéM  BJICKTPOMArHUTHBIX  BOMH.  OTKPBITHIN
KoJebaTenbHbI KOHTYp. [IpuHnun paboTel paauonepeaaTyuka U paauonpruEMHIKA.
Monynsauus W AETEKTUPOBAHUE JJIGKTPOMATHUTHBIX BOJH. Paauonokanus wu
teneBuaeHue. lllkana sIeKTPOMArHUTHBIX BOJH. Pa3nuuHble AMana3oHbl 4acTOT
AJIEKTPOMArHUTHBIX BOJIH, UX XapaKTepHble 0COOEHHOCTH U TEXHUYECKHE CpPEACTBA
uX noxy4yenus. Mcrnonb3oBaHue BUIUMBIX yIbTPa()HUOIETOBBIX U APYTUX U3ITyYCHUN
B PACTEHUEBOJICTBE U KUBOTHOBOJICTBE.

19.

DOneMEHTBI T€OMETPUYECKON ONTUKU. OCHOBBI T€OMETPUUECKON ONTUKUA. DOpMyIIbI
@penens. Ilpunmun oOpatumocTu cBeToBbIX Jyueil. [IpuOopsl reomerpuyeckoi
onTuku. PoroMeTpusi.

20.

OnemenTsl BosHOBOM onTuku. Ilpunnun [roifrenca. MuHtepdepenuus caeta.
KorepeHTHOCTh M ONTHYECKHH XOJ JIydel. YCIOBHS MAaKCUMyMa M MHUHUMYyMA.
Unteppepomerprl. OnemeHTsl rojorpapuu. dudpakmus cera. [lpuHuumn
Ioiirenca-®penens. dudpaxunonnas pemeérka. Cnektporpadus. dudpakius
PEHTI€HOBCKUX JIY4Eil.
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21.

B3aumopnelictBue usinydeHus ¢ BemectBoM. [lonsspuzanus cBeTa npu OTpa)keHUU U
npenomiieHud. J[BoitHoe sydenpenomsieHue. ONTUYECKH AKTHBHBIE BEIIECTBA.
Caxapumetpsl. MckyccTBeHHasi aHU30Tponusl U €€ ucnoJib3oBanue. HopmansHas u
aHOMaJsibHas aucriepcus. TemnoBoe u3nydeHne. AOCONMIOTHO YEPHOE TEN0. 3aKOHBI
Kupxroda, Credana-bonpimana u Buna. ®opmyna Ilnanka. Onrtudeckas
nupomerpus. Porodpdext. BHemHuil, BHYyTpeHHUH W BEHTUJIBHBIH (OTOIPEKT.
VpaBuenue OiHmreiiHa. Ilpumenenune dotosnementoB. Dddexkr Kommrona.
JlroMuHECIICHTHOE  W3Ny4yeHHWe.  buomoMuHecneHmus.  DPoTOOHMOIOTHYECKHE
nporeccel.  Porocunre3.  TepmoauHamMmka W MexXaHU3M  (DOTOCHHTE3A.
buosHepreruxa.

22.

DOnemMeHThl KBaHTOBOM MexaHuku. KopmyckynsgpHo-BosiHOBON Tyanu3M. Judpaxius
anekTpoHoB. CooTHomIeHus1 HeonpenenéHHocrel. YpaBuenue lllpenunrepa. Atom
BOJIOpOJIa. ODHepreTuuyeckue ypoBHU artoma. IloTeHumwan Bo30yXkaeHUs U
nonmszanuu.  [loctymater bopa. HM3nydeHnme W INOIVIOIIEHWE  SHEPIUM.
Bonopononono0ubie noHBL. CTPYKTYypa CIIOKHBIX aTOMOB. DHEPreTUYECKUE YPOBHU
B ciHoxHbIX aromax. Ilpunnun Ilaymu. OnTudeckue CHEKTpbl W CHEKTPbI
PEHTT€HOBCKOTO U3ITyUYECHHUS. [Iepnonnueckas cucreMa JJIEMEHTOB
JA.N.Menneneena.

23.

®duzrka MOJIEKyll. JHEpreTHYeckre ypoBHU Mojiekya. OOMeHHOe B3auMOJeiCTBHE.
Mounekynspueie  crnekTpbl. [IpuHmmm  paboThl  KBAHTOBBIX ~ I'€HEPATOPOB.
ONEKTPOHHBIM IapaMarHUTHBIA pe3oHaHc. [lonmuMepbl W KUAKWE KPHUCTAIUIBI.
OcHoBHbBIE BHJIbI KOJUIGKTUBU3ALWK MOJIEKYN. SIBIEHHE paguoaKTHUBHOCTH. Buabl
pPaAMOaKTUBHOTO pacrhajna. 3akoH paauoakTUBHOro pacrnaga. CraOuibHble U
paauoakTUBHBIE M30TONBI. [IpHMHIMIBI paguOaKTUBALIMOHHOIO aHalIu3a. SnepHsble
peakuuu. MexaHusM saepHbIX peakuuid. llemHas peakuuss AeneHus  saep
«Meuenbie» aToMbl B Onosiorun. [1yTr UCTIONIB30BaHUS SIEPHON SHEPTHH.

24,

DneMeHTapHbIC YaCTHUIIBL. Krnaccudukarmst AIIEMEHTAPHBIX JacTHII.
B3anMomnpeBpamaeMocTh AJIEMEHTAPHBIX YacTUIl. METOAbl YCKOpPEHHs YacCTHII.
AnTHyacTuipl W aHTHBemlecTBO. CoOBpeMeHHas (H3MKa U arpOMH)KEHEPHs.
BemectBo u  mose. OOBEKTBI W TPOIECCHL.  DBOJIOIHOHHBIC  IPOIIECCHI
npeoOpa3oBaHus MaTepuu. BerniecTBeHHbIE, JHEPTETHUECKHE, JICKTPOMArHUTHBIC
nHpOpMaIMOHHBIE  TpeoOpa3oBaHuss OHMOOOBEKTOB. Pa3Burme arpodusukw,
OMoMeXaHUKH, Ono(MU3UKH, OMOIHEPTeTHKH, OMOMH(DOPMATHKHA, OMOTEXHOJIOTHH H
arpouHXCHEPHH.

Hrtoro

48

4.3. Conepxanue J1a00paTOPHBIX 3aHATHI

n/a

HaumeHnoBaHue 1a00paTOpHBIX 3aHATUI

Koma-Bo
4acoB

I/ISY‘IGHI/IG MCXaHHUYCCKOT'O ABMXKCHUA HAa MallITMHEC ATBy,[[a

OmnpeneneHrne MOMeHTa nHepLUHU MasiTHHKa OGepOeka

OHpC,Z[CJ'ICHI/Ie MOMCHTA MHCPIHUU MCTOJJOM KPYTUJIIbHBIX KoJIeOaHMt

N3yueHue koneOaHUii MAaTEMAaTHUECKOTO MasTHUKA U ONIPEICIICHUE YCKOPESHUS
CBOOOIHOTO IMaJCHUA

I/I3yquI/Ie TFapMOHHUYCCKHUX KoJIeOaHMi C TNMOMOIIBIO MIPYKMHHOI'O MAasiITHUKA

oo B~ (WINEF

W3yuenne 3aTyxaromux KojaeOaHuil Ipy BHYTPEHHEM TPEHUU

NN N (NININ
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7 | OnpexneneHue B3KOCTH )KUAKOCTH 110 MeToy Crokca 2
8 Omnpenenenue JIMHBI CBOOOTHOTO Mpobera MoIeKyn u koddduirenTa 5
BHYTPEHHETO TPEHHs BO3yXa
9 | MccnenoBanue 3J€KTPOCTATHUECKOTO TOJIS 2
10 | M3mepenune EMKOCTH KOHJCHCATOpA 2
11 | U3mepeHue conpoTUBIEHHUS IPOBOHUKOB METOJIOM MOCTa YUTCTOHA 4
12 | V3y4yeHue 1ienu NoCTOSTHHOTO TOKA 2
13 | U3mepenune ropu30HTAIBHON COCTABISIONICH MArHUTHOTO TIOJIST 3eMITH 2
14 W3yuenne nenu nepeMeHHOro TOKA U ONpeeNICHHe HHIYKTUBHOCTH KaTYIIKH 5
15 N3yuenne qudpakiuy cBeTa 1 ONpeeTeHne JITMHBI CBETOBON BOJHBI TIPH 4
MOMOIIH JU(PAKITMOHHON PEeHIETKA
16 | IMoxydeHue u aHAIIN3 MTOJSIPU30BAHHOTO CBETA 2
17 W3yuenne BpaieHus MI0CKOCTH NOJISPU3AINH CBETa ONTHYECKH aKTHBHBIMHU 4
BEIIECTBAMHU
18 | M3y4yeHne oNTHYECKUX MHPOMETPOB 2
19 | Usydenne 3aKoHOB BHENTHEr0 GotoddderTa 2
20 | AHanu3 creKTpa M3IIydeHHsl ra30pa3psiIHON JTaMITBI 2
21 | AHanu3 crieKTpa M3ITyYeHHs JaMITbl HaKaJTHBaHUs 2
Htoro 48
4.4. Conepxanue NPpaAKTHYECKUX 3aHATHI
No . Kon-Bo
- HanmeHoBaHME MPAaKTUYECKUX 3aHATUH 4aCOB
1 Kunemartuka 2
2 JlnHamuka 6
3 3aKOHBI COXPAHCHHS 4
4 MexaHnyeckue KoJieOaHus ¥ BOJTHBI 6
5 DJIeMEHTBI MOJICKYJISIPHOM U CTATUCTUYCCKON (DH3HKH 6
6 DJIEMEHTHI TEPMOJMHAMUKH 4
7 DJIEKTPOCTAaTUKA 4
8 [ToCTOSIHHBIN TOK, AJIEKTPHUYECKHIE [IETH U MaTePHAIIBI. 4
9 [TocTossHHOE MarHUTHOE NOJIe 4
10 DNEeKTPOMAarHUTHbIE KOJICOAHUS U BOJIHBI. 6
11 | 'eomerpuueckasi ¥ BOJHOBasl ONTHKA 6
12 KBanToBas ontuka 4
13 | DneMeHTH KBaHTOBOM MEXaHUKU M aTOMHOM (hU3HKH 4
14 ATOMHOE SI7JpO U 3JIEMEHTAPHBIE YaCTULIBI 4
HTroro 64
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4.5. Buabl u coepkaHue CaMOCTOSITeIbHON padoThl 00y4aroIIuXcs

4.5.1. Buzasl caMoCTOSITeNbHOM paboThl 00yUYarOMMUXCs

Bunel camocTosiTensHOW paboThl 00ydaromuxcst KommyecTBo 4yacoB
[ToaroToBka K MpakTUYECKUM 3aHATUSAM 48
[ToaroroBka K 1a60pPaTOPHBIM 3aHATHUSAM H K 3aIIUTE 48

a00paTOPHBIX pabOT

CaMocToATeIbHOE U3YUEHUE OTICIIBHBIX TEM U BOIIPOCOB 41

Hroro 137

4.5.2. ConepxaHne CaMOCTOSITEIBHON Pab0THI 00yJarOIIHUXCS

No Koin-Bo
HaumenoBanue TeM 1 BOIPOCOB

n/m 4acoB

1. Kunemaruka. 3amaum OayuIMCTUKM, HABEIEHUS HA ILENb, ONTHUMM3AIUU 10
JIBUKEHHUSI, UX IPUMEHEHHE B arPOMH)KEHEPHH.

2. Jlunamuka. PeaktmBHOe nBwkeHue. [[Bwkenue HeOecHbIX Ten. Ilomérer B 10
KOCMOC. Y CTOMYHUBOCTh IBUKEHHUSI. [ MPOCKOTIBI.

3. 3akoHbl coxpaHeHus. llepemaua MOIIHOCTH B MEXaHHYECKHUX CHCTEMax.
[IpoGnema Ge3onopHoro ABMKeHHS. [IpobiieMa BEYHOTo ABUTATENS MEPBOIO 10
poja.

4. Mexannyeckue KojeOaHuss U BOJHBL. Pacyér KOHKPETHBIX COCTOSIHMM U 10
onpeJiesieHne COOCTBEHHBIX YaCTOT KOJIEOATEeNIbHBIX CUCTEM

5. DneMeHTbl MOJIEKYJISIpHOM U cTatuctudeckol ¢u3uku. OcoOEHHOCTH
KUAKOTO cocTosiHUSA. [loBEepXHOCTHOE HATSKEHUE, CMAauMBaHUE, KAIMILISPHL. 10
[TouBeHHast BIara v MOJUB PacTEHUH.

6. DneMeHTbl TepMOOUHAMHUKHU. TemoBasi SHEpreTHka U €€ SKOJOTHYECKH 10
acnekT. Tenmon3omsius, MeTo1bl 5)KOHOMUU TEILIa.

7. Onektpocratuka. CTaTuyeckoe  SJIEKTPUYECTBO.  DJEKTpU3alMs  Tell. 10
JIBukeHHe 3apsHDKEHHBIX YACTHI[ B DJEKTPUUECKUX TOJAX. AHAIOTUUA MEXIY
ANIEKTPOCTATUYECKUM U TPABUTAIIMOHHBIM TOJISIMU.

8. [ToCTOSIHHBIN TOK, ANEKTPUYECKHE [EMU U MaTepualbl. DIEKTPUUYECKUI TOK B 10
KUAKOCTAX ¥ razax. KopoHHBIH pa3psa. DneKkTpopuiabTpsl.

9. [ToctossnHoe MarHutHoe mone. [locrosHHBIE MarHUTHL. MarHuTHoe TOJe 10
3emnu. JIBukeHHE 3apsDKEHHBIX 4YacTWII B MAarHUTHBIX Moysix. Macce-
CHEKTPOMETPHSL.

10. | DnexrpomarHuTHbBIe KoyieOaHus W BoJiHBL. M300perenue paamo. Ilepenmaua 11
curHanoB. PannocBs3e u paguonokanysi. MUKPOBOJHOBAsI TEXHHKA.

11. | T'eomerpudeckas U BOJHOBas onTuka. OnTHYeckue n300pakeHus. MexaHu3m 8

3penust, AedekTrl 3peHus. OnTHuyecKue sIBJIeHHUs B aTMocdepe.
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12. | KeantoBas ontuka. JltoMuHecueHuus. BeiHyXIeHHOE U3JIy4YeHUE U 8
ONTHYECKUE KBaHTOBbIe reHepaTopbl. Dortonbl. OmnbiT bére, sddext

KomnToHa.

13. | DneMeHTHl KBaHTOBOM MEXaHWKHM M aToMHOHM ¢u3uku. [locraHoBka 3amad o 8
JBIKEHUM MHKpodacTul. Omepatopsl (usnyeckux BenudyuH. KBaHTOBBIE
COCTOSIHUSI.

14. | AToMHOE SAIpO M DJIEMEHTAapHbIE 4YacTUllbl. MOHU3UpYIONIUE H3IIy4eHHUS W 8

OLIEHKA MX [JEHUCTBMS Ha Marepuaiabl M JKMBBIE OpraHu3Mbl. MeTonasl
U3MEPEHUsI WHTEHCUBHOCTM HOHM3MPYIOIIUX H3Iy4eHUH. EcTecTBeHHBIN
panuanoHHbIN QOH.

15. | CoBpemennas (puznueckast KapTuHa Mupa. Posb GU3MKK B pa3BUTUN TEXHUKU 4
Y arponpoMBIIIIJICHHOTO MPOU3BOICTBA.
Hroro 137

5. Y4eOHO-MeTOAMYeCKOE 00ecnieueHre CAMOCTOSITeIbHOI padoThl 00y4aroLuXcs
o AMCHUIIJINHE

VYyebHo-mMeroanueckue pazpabotku umerorcs B Hayanoit 6ubmmoreke ®I'BOY BO HOxhHo-
VYpansckuii 'AY:

1. OcHOBBI BUOpAIIMOHHOW MEXaHWUKH [DIEKTPOHHBIM pecypc] : yuel. mocobue s
CaMOCTOSITENIbHOM pabOThl CTYI€HTOB OYHOW M 3a04HON (opM 0OydeHHs HampaBiIEHUS MOATOTOBKU
23.03.03 DkcrutyaTarus TPaHCIIOPTHO-TEXHOJIOTHYECKUX MAIUH U KOMIUTEKCOB / KOxkHO-Ypanbckuid
I'AY, Uuctutryr Arpouwmxkenepun ; coct.. E. M. bacapeirmna [u np.] .— Yensbunck: FOxHo-
Ypansckuit Ay, 2016 — 58 C. — Hoctyn u3 JTOKAJIbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BosHOBas W KBaHTOBas ONTHKAa [DJIEKTPOHHBIA pecypc| : METOAUYECKHE YyKa3aHUus WU
3amaHus no ¢usnke Uid O0akalaBpoB M CTYJIEHTOB HMHXKEHEPHBIX creuuaisbHocten / coct.: E. M.

bacapeiruna [u np.] ; FOxuo-Ypansckuii 'AY, UacTHTYT arponmkenepun .— Yensounck: FHOxHO-
Ypanbsckuit Ay, 2015 — 41 C. — Hocrtyn u3 JIOKAJIbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/12.pdf. — Hoctyn u3 cetu WutepHer

http://188.43.29.221:8080/webdocs/fisika/12.pdf.
3. MonekynsapHas ¢usuka [DNIeKTpOHHBIA pecypc] : MeTon. ykazaHus / cocT.. E. M.

bacapeiruna [u np.] ; FOxuo-Ypansckuii 'AY, UacTuTyT arponmkenepun .— Yensounck: HOxHO-
VYpanbckui I'AY, 2017 — 20 c.— Hoctyn u3 JIOKaIbHOM CeTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hoctyn u3 ceTu Wutepuer

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

6. ®oH/I O1LIEHOYHBIX CPEICTB /Il MPOBEIEHUs
NPOMEKYTOUYHOM aTTecTAMU 00y4aIoIIUXCS M0 TUCIUNTHHE

Jlis ycTaHOBJIEHUS] COOTBETCTBHUSI YPOBHSA MOATOTOBKH oOydaromuxcss TpeboBanusiM ®I'OC
BO pa3pabotan (oHA OLIEHOYHBIX CPEACTB Ul TEKYIIETr0 KOHTPOJIS YCHEBAEMOCTH U MPOBEIEHUS
IMPOMEXYTOUHOM arrecTauuu oOy4amomuxcs Mo JucuuiuiiHe. @DOHJ OLEHOYHBIX CPEJCTB
npencrasicH B [Ipunoxenun Nel.

7. OCHOBHAs M AOTOJIHUTEIbHASI y4eOHas JIMTepaTypa, He00X0AuMasi V1A OCBOEHHUSI
AUCHHUTIAHBI

OcHoBHasl 1 IOTIOJIHUTENIbHAS yueOHas IuTeparypa uMmeercs B Hayunoii Oubnmnoreke u
ANEKTPOHHOU HH(pOopMamoHHO-00pa3oBatensHoii cpene @I'BOY BO I0xno-Ypansckuii [AY.
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1.1.

1.2.

1.3.

1.4.

1.5.

1.7.

1.2.

1.3.

1.4

1.5.

1.6.

OcHoBHasi IMTeparypa

I'padosckuii P.U. Kypc dusuku [Daexkrponssiii pecypce]: yuebd. nocodue / P.U. I'paboBckuii -
MockBa: Jlamp, 2012 - 608 c. - Jloctyn K moaHoMy Tekcty ¢ caWta OBC Jlanb:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=3178.

HBanos U. B. COopHUK 33724 0 KYPCY OCHOBBI (DU3UKHA U OModU3uKU [DIeKTpOHHBIN pecypcel:
/ NBanos WM. B. - Mocksa: Jlaup, 2012 - Jloctyn K 1ogHoMy Tekcty ¢ cavita DBC Jlaub:
http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=3802.

Jlusenues H.M. Kypc dusuku [Daexkrponssiii pecype]: yueonuk / H.M. JlueHues - Mocksa:
Jlagp, 2012 - 672 c¢. - Jloctym K TIIOJHOMY Tekcty ¢ carita DBC Jlawse:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=2780.

Mexanuka. Moaekynsipaas (pu3MKa U TEPMOJIMHAMUKA [ DIEKTPOHHBIA pecypc]: 1ab0opaTOpPHbII
NPAKTUKYM 110 (DM3HKE JUIS CTYJEHTOB OYHOW M 3a04HOM (hopM 0OyYEHHS 10 HaAMpPaBJIECHUIO
140400 - "DOnekrposueprerrika u daekrporexuuka’ / UTAA: cocr.: E. M. Bacapsiruga [u ap.] -
Yensonuck:  YT'AA, 2012 - 140 ¢. - Jloctyn W3  JIOKAJbHOW  CETH:
http://192.168.0.1:8080/localdocs/fisika/7.pdf. - Jocrtyn U3 ceTu WurepHeT:
http://188.43.29.221:8080/webdocs/fisika/7.pdf.

CasenneB U. B. Kypc o0meli ¢usuxn: yuebd. mocodue: B 3 1. / 1. B. Casennes - CII0.: Jlaus,
2007 - T. 1: Mexauuka. MosiekyisipHas dusuka [DnektponHsii pecype] - 432 ¢. - Jocryi k
noaHoMy TekcTy ¢ caita DBC Jlanp: http://e.lanbook.com/books/element.php?pll id=71760.

CasenneB U. B. Kypc o6mieli ¢u3ukn: yaeOHO€E mocodue i cTyneHToB By30B: [B 3 1.] / U. B.
CasenbeB - CII0.: Jlape, 2008 T. 2: DjgekTpuyecTBO M MarHeTusM. Boispl. OnTHka
[DnexTpoHHBI pecype] - 496 c. - Jloctym K TOJNHOMY TekcTy ¢ canrta ObC Jlansb:
http://e.lanbook.com/books/element.php?pll _id=71761.

Casennes 1. B. CoOopHHK BOIIPOCOB M 3ajay 110 o0meil pusuke [DeKkTpoHHbI pecypc]: yaeO.
nocobue / 1. B. CaBenbeB - Mocksa: Jlaup'", 2016 - 288 c. - JlocTyn K IOJIHOMY TEKCTY C caiita
OBC Jlaus: http://e.lanbook.com/books/element.php?pll id=71766.

JonoaHUTeIbHAS JTUTEPATYypa

Bouaskenmreiin B. C. CoopHHK 3a1a4 110 o0memy kypey pusuku [Tekcr] - C.-IlerepOypr:

Kuamxueii mup, 2003 - 328c.

Bouabskenmreiin B. C. CoopHHK 3a11a4 110 001eMy Kypey dusuku [Tekcer]: Yued.nocobue st
BTy30B / [lox pen.M.B.CasenneBa - M.: Hayka, 1990 - 397c.

I'pabosckuii P.1. Kypc dusuku [DaexkrpoHHbi pecypce|: yvueb. mocodue / P.U. ['paboBCcKuii -
Mocksa: Jlanp, 2012 - 608 c. - JocTyn k nojiHoMy TekcTy ¢ caiita DbC Jlanb:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=3178.

3ucmad [. A. Kypc o0uient dusznku [Dnekrporssiii pecype]: B 3-x 1. /. A. 3ucman, O. M.
Tonec - CII0.: Jlaup, 2007- T. 1: Mexanuka, MoJeKyisIpHas (U3MKa, KOJICOaHWsI U BOJIHBL

" [DnexrpouHsbIi pecypce] - 352 c. - Jocryi k moaHoMmy Ttekcry ¢ carita DBC Jlanb:

http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=508.

HBanos U. B. OcHoBbI dusuku u onodusuku [DnekrpouHslii pecype]: / Usanos U. B. -
Mocksa: Jlanp, 2012 - Jloctyn K mojiHoMY TekceTy ¢ carita ObC Jlans:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3801.

HUponos U. E. 3agaun no oduier dusuke [Daexrpornsiil pecypel: / M. E. Uponos - Mockaa:
Jlagp", 2016 - 416 c. - Hoctyn K moJHoMy Tekcety ¢ canta DbC JlaHb:
http://e.lanbook.com/books/element.php?pll id=71750.

1.7.Kanamaukos H. I1. [IpakTUKyM 110 PELICHUIO 3a4a4 0o o0memMy Kypey dusuku. Konebauus u
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BoJiHbl. Onruka [DaexkrpoHublil pecypel: / Kamamnaukos H.I1., Koxesaukos H.M.. KortbIpiio
T.B., Ciupun I'.I'. - Mocksa: Jlagp", 2013 - JocTyn K noJHOMY TeKCTy ¢ caiita DBC Jlaub:
http://e.lanbook.com/books/element.php?pll id=38839.

Kanamaukos H. I1. [IpakTHKyM [0 pEIIEHHIO 3a1a4 110 00memy Kypcy ¢husukn. OCHOBEI
kBaHTOBON (pusnkn. CtpoeHue Bemecrsa. AToMHas U siaepHast (pu3nka [ DIeKTPOHHBINA pecype]:
1.8. / Kanmamraukos H.I1., Koxesunukos H.M., Koteipino T.B., Coupun I'.I'. - Mocksa: Jlans", 2014 -
Joctyn k nmosHomy TekeTy ¢ caiita ObC Jlansb:
http://e.lanbook.com/books/element.php?pll_id=49468.

Kamamnukos H.I1. ®usuka. UnTepHET - TECTUPOBAaHKE 0a30BbIX 3HAHUHI [ DIEKTPOHHBIN

pecypc]: / H.II. Kagamuukos, H.M. Koxesankos - Mocksa: Jlags, 2009 - 150 c. - JocTym K
" moJIHOMY TeKcTy ¢ carita ObC Jlans:

http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=172.

11 Casennes U. B. Kypc o0ment dusnku [Tekcer]: Yueb.mocodue it BTy30B. T.2.
T DnekrpryectBo U MaruetnsM. Bostael. Onrruka - 496¢. - M.: Havka, 1982

CoopHuk 3a1a4 1o pusuke [Daexkrporusiii pecype]: / P. I1. bessepxusas, H. H. 'opoxoBckuid,
111 P. U. I'padosckuii; I[Tog pea. P. M. I'pabosckoro - Mocksa: Jlane, 2012 - 128 ¢. - JIoCcTyII K
"7 moanomy Tekcry ¢ caiita OBC Jlaub:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=3899.

Ilepuoauveckue u3xaHus:

«[Ipubopsl M TexHHKa OJKcrepuMeHTa», «JlocTmxkenuss Hayku u TexHuku B AlIK»,
«Mexanuzanuss W ONeKTpudUKAIUsS  CEIbCKOro  X03dicTBay,  «CHOMpPCKHI ~ BECTHUK
CEJIbCKOXO3SMUCTBEHHONW Haykn», «CelbCKOXO3SIMCTBEHHBIE MAaIIMHBI M TEXHOJIOTUW», «Poccuiickas
CEIBCKOXO035MCTBEHHAS HAayKa», «CBETOTEXHUKAY, « DHEPTrOHAAZ0DY.

8. Pecypchl uHGOpMAIITHOHHO-TEJIEKOMMYHUKANMOHHOM ceTn « UHTEpHET», HEO0OX0AMMbIe
AJIsl OCBOEHMS THCIUIIHHBI

1. EnuHoe oKHO 1oCTyma K y4eOHO-METOMYECKUM pazpaboTkaM https://roypray.pd
2. OBC «Jlauw» http://e.lanbook.com/
3. YuuBepcurerckas o6udamoreka ONLINE http://biblioclub.ru

9. MeToauyecKkue yKa3zaHus JJs 00y4al0UUXCcsl 10 OCBOCHUIO TUCIHILIHHBI

YueOHo-MeToAnuecKue pa3padoTku uMeroTes B Hayunoit  OubnuoTexe u ANEKTPOHHOU
unpopmannoHHo-o0pazoBatensHoil cpene PI'BOY BO IOxuo-Ypansckuii [AY:
1. OcHOBBI BHOpaIMOHHON MeXaHUKW [DIEKTPOHHBIM pecypc] : y4eb. mocobue s

CaMOCTOSTEJIbHOW pabOThl CTYJ€HTOB OYHOIN M 3a04HOM (hopM 0OydyeHMs HAINpaBJIEHUs] MOATOTOBKH
23.03.03 Dkcrutyaraiusi TPaHCIIOPTHO-TEXHOJIOTUYECKHX MalIuH U KoMIuiekcoB / HOxHo-Y panbckuii
I'AY, Unctutyr Arpoumxkenepuu ; coct.: E. M. Bbacapeiruna [u np.] .— Yensbunck: HOxHo-
Ypanbckui I'AY, 2016 — 58 c. — Hoctyn u3 JIOKAJIbLHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/11.pdf.
2. BoslHOBas M KBaHTOBAasl ONTUKA [ DJIEKTPOHHBIN pecypc] : METOINYECKUE yKa3aHUA U 3alaHus
1o ¢usuke 111 OakanaBpoB M CTYJEHTOB MH)KEHEPHBIX crienuanbHoctel / coct.: E. M. bacapeiruna [u
ap.] ; KOxuno-Ypansckuii 'AY, Uactutyt arpourkenepun .— Yenaounck: KOxHo-Ypanbckuii 'AY,
2015 .— 41 c¢. — Joctyn u3 nokansHO# 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 ¢usuka [DIeKTpOHHBIA pecypc] : MeTon. ykazaHus / coct.: E. M.

bacapeiruna [u np.] ; FOxHo-Ypansckuii 'AY, Uuctutyt arpoumxenepun .— Yensounck: FOxHo-
Ypansckuit Ay, 2017 — 20 c.— Hocrtyn u3 JIOKaJIbHOM ceTHu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hoctyn u3 ceTu WutepHer

http://188.43.29.221:8080/webdocs/fisika/13.pdf.
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10. I/IH(l)OpMaIIHOHHbIe TEXHOJIOTMHU, HCIIOJB3YEMBIC IIPHA OCYLIECTBJICHUU
06p33OBaTeJH>HOFO npouecca mo JMCHUIIMHE, BRJIKYad NEPEYCHb IPOrpaMMHOI0 o0ecneyeHust
Hu I/IH(l)OpMaIIHOHHbIX CIIPaAaBOYHBIX CUCTEM

B Hayunoii 6ubnuoreke ¢ TepMUHAIBHBIX CTAHIMNA MPEJOCTABIIAETCS JOCTYI K 0a3aM JaHHBIX:
- Koncynprantllintoc (cripaBouHble IPABOBBIE CUCTEMBI);

- Texakcnept (mHPOpMaroHHO-cripaBouHas cuctema ' OCToB);

- «CenbX03TeXHUKa» (aBTOMATU3UPOBAHHAS CIIPABOYHAsI CUCTEMA).

11. MartepuajbHO-TexHH4YecKasi 6a3a, HeoOXoauMasi 11 OCYLLeCTBJICHUSI
00pa30BaTeIbHOIO NPOLECCA 110 AUCHUIINHE

Ilepeuenn yueOHbIX 1a00opaTopHii, ayANTOPHIi, KOMIILIOTEPHBIX KJIACCOB

1. Yuebnas mabopatopust 2053, ocHamieHHass 00OPYyIOBaHWEM JUIsl BBITIOJHEHUS padoOT Io
pazaeny «MexaHukay.
2. Vuebnas naboparopusi 2093, ocHamieHHass 000pyIOBaHUEM JJIsi BBITIOJIHEHHSI palboOT TIO

paznenam
3.
BHJICOTIPO

«OnTukKay, « NEeKTPOMATrHETU3M.
Aymutopus 3103, ocHamieHHas  MYJIbTHUMEIUNHBIM
EKTOD).

IlepeyeHb OCHOBHOI'0 YUeOHO-1200pPaTOPHOr0 000PY10BAHUS

O 00 1N DN B~ WK —

[\ N0 T NG T NG T NG T NG J Sy ey Gy GGy A G U G g U S g WY
NP WN—L OO WUN DA WN—O:

. OU3HYeCKHil MasTHHK.

. MaTemaTnyecKknii MasTHHK.
. Mastauk O6epOeka.

. [Ipubop ATByna.

. [Ipy>kuHHBIC MASITHUKH.

. KpyTriibHbIe MasiTHUKHY.

. Mastauk MakcBeda.

. BongHoun MmanomMeTp.

Hacoc.

. Benrusrop.

. Becr BII-4.

. Becwl BJIKT-M.

. TepmomeTpsl.

. [IcuxpomeTpsl.

. CTeKJIIHHbIE IMJIMH/IPBI.

. broperku.

. Habop Ten o6TexaeMoit popmsl.
. Habop pa3HoBecos.

. Mara3uHbl COIPOTUBIICHU.

. YcTaHOBKa /7151 U3y4EHUS DIEKTPOIIN3a.
. Peocrartsl.

. AMIIEpMETpBIL.

. BoeT™meTpsl.

. Kongencaropsr.

. ConpoTuBIEHUS.
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26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
. ®orosnement CBI[-4.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

48

61

AKKyMyYJISITODBI.

CoisieHOMNIBI.

CepaedHuKw.
TaHreHc-raabBaHOMETPBI.
l"anbBaHOMETPBI

HaGop nrynros.

Habop 106aBOYHBIX COMTPOTHBIICHHIA.
OnexrpodopHas ManIuHA.
DNEKTPOMETPBI.

[locTosiHHBIE MarHUTHI.
MarHuTHbIE CTPENIKH.
DNeKTPOMAarHur.

[Monwmxaronuit Tpanchopmarop.
Moct YurcroHa.

HcTouHMKH TOCTOSITHHOTO TOKA.
Pesucroper.

[IpoexkunonHsI poHAPE.
BepTtukanbHas mkajia co mesnblo.
Habop nudpakimoHHbIX pemIeTOK.
Crnexrporpad.

[IpueMHUK u3y4eHUs.
OnTuyecknii MUPOMETP.

Ha6op cBetodunbTpos.

JIun3bL

DKpaH.

doTomeTp.

HcTouHMK MOHOXPOMAaTHYECKOTO CBETA.
Habop ucTOUHUKOB ONTUYECKOTO U3ITY4EHUS.
[ITaHreHUUpKyIu.

CexyHa0MEpHI.

YBY-annapar.

YcTaHoBKH ynbTpaduoIeTOBOTO 00IyYSHHUS.
YcTaHoBKa 10 3JEKTPOHHO-HOHHOM 00paboTKe CEeMSH.
JIroctpa UmkeBckoro.

. Bmaromepsi.
62.
63.
64.

MuUKpPOCKOTIBI.
KoMTI1eKkThI 11akaToB MO0 OCHOBHBIM pa3jeiaM (PU3UKH.
KoMIiekT CTeHI0B MO MaTEHTHBIM pa3paboTKaM,

¢buznueckux (pakTOpoB B arporpoOMBIIITIEHHOM IPOU3BOICTBE.
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12. UnHoBanuoHHbIe GopMbI 00pa30BaTEIbLHBIX TEXHOJIOTHil

Bun 3anarusa

®opmbl paboTHI

Jlexuun

J3

I13

AHanu3 KOHKPETHBIX CUTYalluH
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IIPH/IO’KEHHUE Nel

®OH/J OHEHOYHbBIX CPEICTB

JUTS TEKYIIIETO KOHTPOJIS YCIICBAEMOCTH U TIPOBEJICHHS IIPOMEKYTOTHOM aTTeCTaIluN
obOyvaroruxcst o auctuminae b1.5.18 ®u3uka

Hanpasnenne noarorosku 35.03.06 ArpouHskeHepus

[Tpoduns DaekTpooGopya0BaHME U FJIEKTPOTEXHOJIOTHH

VYpoBeHb BhICIIET0 00pa3oBaHus — OakajgaBpuaT (aKageMHU4ecKHid)
Kpanmudukanus — 6akajaBp

®dopma 00ydeHus — OUHas

YenssOnHCK
2018
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COJIEP)KAHUE

Komnerennuu ¢ ykazanuem stamna ux ¢popmupoBanus B npouecce ocoenus: OITOIT
[Toxa3zaTenu, KpUTEPHH U IIKaja OLICHUBAHUS C(HOPMUPOBAHHOCTH KOMIIETEHIIHIH

TunoBble KOHTPOJIbHBIE 3aJaHMsl M (UJIM) MHbIE MaTepuaybl, HEOOXOAUMbIE Il OLEHKU
3HAaHWUW, YMEHHUW, HAaBBHIKOB U (WJIM) OMNbITA AEATEIbHOCTH, XapaKTEpU3YIOLIUX 3Tarl(bl)

(dhopMupoBaHHs KOMITETEHINH B mporiecce ocBoenus OITOIT

Meroauueckue mMaTepualibl, ONPEACIIONINE IPOLELYpPbl OLCHUBAHUSA 3HAHWM, YMEHUH,

HaBbIKOB M (WJIM) OIBITa AEATEIbHOCTH, XapaKTEPU3YIOIIUX 3Tari(bl)

KOMITETCHIU I

4.1.
4.1.1. VYcrHbIN OTBET HA MPAKTUYECKOM 3aHATHH
4.1.2. Otuer mo maboparopHoOii paboTte
4.2.

aTTecTaluu

4.2.1. 3auer

4.2.2. Dx3ameH

(dopmupoBaHuUs

OHGHOLIHBIC cpeacTBa ajid NpPpOBCACHUA TCKYHICTO KOHTPOJIA YCIICBACMOCTHU

[Ipoueayps! 1 OLIEHOYHBIE CPENCTBA IS IPOBEICHUS IPOMEKYTOUHOU
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1. KomnereHuuu ¢ ykazanueM 3tana ux ¢gopmuposanus B npouecce ocsoenusi OINOIT

KomriereHium mo ganHo# quciurumHe GopMUPYIOTCs Ha 6a30BOM JTarie.

KonTponupyemsbie KoHTponupyemblie pe3ynbTaThl 00yUeHHs 10 AUCIUILTHHE
pe3ybTaThI 3HAHUS YMCHHS HaBBIKU
ocoenus OIIOII
(KOMIETEeHIINN)
OIlK-2 OO6yuatomuiicst noypkeH | OOy4aromuiicss gomkeH | OOydaromuiicss 10mKeH
CIOCOOHOCTH K 3HATB! OCHOBHBIC | YMETh:  HCIIOJb30BATh | BIAJICTh: HaBBIKaMHU
MCTIOJIb30BAHUIO (¢u3nyeckue  3aKOHBI, | OCHOBHBIE (M3WYCCKHE | OMMMCAHUS  OCHOBHBIX
OCHOBHBIX 3aKOHOB | SIBIICHUS W IPOIIECCHI, | 3aKOHBI B | pu3uYeCKHX 3aKOHOB,
€CTeCTBEHHOHAYYHBIX | HA KOTOPBIX OCHOBAaHBI | MPO(hECCHOHATLHON SBIICHUA W TIPOLIECCOB,
JVCIMILTAH B NPUHIMIBl  JICUCTBUS | JEATSIIEHOCTH - | HA KOTOPBIX OCHOBAHBI
npodeccnoHalbHON | 0OBEKTOB (b1.b.18-VY.1) INPUHLMIBL  JeHCTBUS
NeSTeIbHOCTH; npodeccuoHaITbHON 00BEKTOB
NeSITENIbHOCTH — npodeccuoHanibHON
(b1.5.18-3.1) JIEATEbHOCTH -
(b1.5.18-H.1)

OIIK-4 O6yuatomuiicst noypkeH | OOydaromuiicss gomkeH | OOydJaromuiics T0mKeH
CIOCOOHOCTH pemiaTh | 3HaTh: YMETh:  HCIIOJIb30BaTh | BIAJICTh! HaBBIKaMHU
WH)KCHEPHBIC 33]]a4il | OCHOBHBIE 3aKOHBI | OCHOBHBIC 3aKOHBI | PeIICHUSI HHXKCHEPHBIX

C UCIOJb30BAaHUEM | MEXAHUKH, MEXaHUKH, 3a1a4 c
OCHOBHBIX 3aKOHOB | 3JIEKTPOTEXHHKH, JNEKTPOTEXHUKH, HCII0JIb30BAHNEM
MEXaHUKH, TUIPaBIIMKHY, TUAPABIIMKH, OCHOBHBIX 3aKOHOB
ANEKTPOTEXHUKH, TEPMOIUHAMUKHU U | TEpPMOJUHAMHUKHI U | MEXaHUKH,
TUIPaBIIHKH, TerIoMaccooOMeHa, TerioMaccooOMeHa /ISl | AJIEKTPOTEXHUKH,
TEPMOJIMHAMUKU U | HEOOXOIUMBbIE JUIS | pellieHUs] WH)KEHEPHBIX | THIPABIHKH,
TeruioMaccooOMeHa | pemieHus WHXeHepHbIX | 3amad - (b.1.6.18-Y.2) | repmoannamMuku u
3amay - (b1.5.18-3.2) TeIioMaccooOMeHa -
(b1.b.18-H.2)

2. Iloka3are i, KPpUTEPUM U IIKAJIA OLEHUBAHUSA C(POPMUPOBAHHOCTH KOMIIETEHIUI

Ilokazarenu KpI/ITepI/II/I H IIKaJla OLCHUBAHUS PE3YJIbTATOB O6y‘IeHI/I$I 10 JUCIIHUITIINHEC
OLICHHUBAHUA
(3VH) HenocraTounsiit JlocTaTOYHBIM Cpennuii ypoBeHb Bricokuil ypoBeHb
YPOBCHB YPOBCHB
b1.5.18-3.1 OObyuarommuiics He Ob6yuarommiics cmabo OO6yuatrommiics ¢ OO6y4atommmiics
3HAET OCHOBHEIE 3HAET OCHOBHEIE HE3HAYUTETLHBIMHI TpeOyeMoii CTENEeHbIO
(u3nvecKre 3aKOHHL, (hm3ndIecKkre 3aKOHEI, OIIMOKAMHU U IMOJIHOTHI M TOYHOCTH
SIBIICHUSI U TIPOIIECCHI, SIBIICHUSI U TIPOLIECCHI, OT/IENBHBIMHU 3HAET OCHOBHBIE
Ha KOTOPBIX Ha KOTOPBIX OCHOBAHbI npobenamMu 3HaeT (bu3HYeCKUe 3aKOHBI,
OCHOBAHBI MPUHIIUTIBI MIPUHIIUIIBI ICHCTBHS OCHOBHbIE (hu3nyecKue SIBTICHUSI U TIPOIIECCHI,
JIEACTBUSA OOBEKTOB 00BEKTOB 3aKOHEI, SIBJIEHUS U Ha KOTOPBIX OCHOBAHbI
podeCCHOHATHHON podeCCHOHATBFHON MIPOLIECCHI, HA KOTOPBIX MIPUHLIMIIBI IEHCTBUS
JIEATENLHOCTH JIESTEIIBHOCTH — OCHOBaHBI MTPUHIIHIIBI 00BEKTOB
JICHCTBUS 00BEKTOB npoeCCHOHAILHON
npohecCuoHaTLHON JIESTEIBHOCTH
JIESITEIBHOCTH
b1.b.18-V.1 OOyuaromuiics He OO6yuatommiics cmabo OO0yuarommiicss ymeer OO0y4atommiicss ymeeT
YMeEET UCIOJIb30BaTh YMEET UCIOIb30BaTh HCIIOIB30BATh HCIIONB30BaTh
OCHOBHBIE OCHOBHbIE (pu3nuecKre | OCHOBHbIC (PU3MUECKHE | OCHOBHbIE (PU3MUECKHE
(u3nuecKre 3aKOHbI B 3aKOHBI B 3aKOHBI B 3aKOHBI B
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WHKEHEPHBIX 3a/1a41 334U C BJIaJIee€T HaBBIKAMU WHKCHEPHBIX 33]1auH C
C UCIIOJIb30BAHUEM HCIIOIB30BAHUEM PpeLICHIS MHKSHEPHBIX HCIIONB30BaHUEM
OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB 3a7a4M C OCHOBHBIX 3aKOHOB

MEXAaHHKH, MEXaHHKH, HCIIOJIL30BAHNEM MEXaHHUKH,
ANEKTPOTEXHUKH, ANEKTPOTEXHUKH, OCHOBHBIX 3aKOHOB ANIEKTPOTEXHUKH,
THJIPaBIINKH, THJIPaBIIMKY, MEXaHHKH, THJIPaBIINKH,
TEPMOJIMHAMUKU U TEPMOJAMHAMUKH U JNEKTPOTEXHUKH, TEPMOANHAMHKH U
TEMIOMaccooOOMeHa TEIIoMaccooOMeHa TUIIPABIIHKH, TEIUIOMaccooOMeHa

TEPMOAMHAMUKH U
TEIIOMaccooOMeHa

nipoeccroHaNbHOM npodeccroHanbHON npoeccroHaEHOM npoecCHOHATEHOM
JeATENEHOCTH JEeATENEHOCTH JeATENBHOCTH C JeATEITBHOCTH
HE3HAYUTEIbHBIMH
3aTPyAHCHUSIMU
b1.5.18-H.1 OOyyaromuiics He OOyuarommuiicst cabo OOyuaromumiics ¢ OO0yuarommiics
BJIaJIeeT HaBBIKAMHU BJIaJiceT HaBbIKAMU HEOONMbIIIMH CBOOOJIHO BIIAJICET
MPUMEHEHHS NPUMEHEHHUS] OCHOBHBIX 3aTPyAHCHISIMU HaBBIKAMH TIPHUMCHCHUSI
OCHOBHBIX (H3HYIECKHUX 3aKOHOB B BJIajIceT HaBbIKAMHU OCHOBHBIX (DH3HYECKHX
(bH3HYECKHUX 3aKOHOB npodecCHOHATTBHON TPHUMEHEHHUS] OCHOBHBIX 3aKOHOB B
B TIPO(eCCHOHATBHOI JIeATENbHOCTH (U3HYIECKHUX 3aKOHOB B npodecCHOHATBHON
JeATENEHOCTH npodecCHOHATTBHON JIeATENBHOCTH
JIeATENBHOCTH
b1.b.18-3.2 OOyuaroniuiics He OO0yuaronumiics cmado OO0yuarommiics ¢ OO0yJaronuiics ¢
3HAET OCHOBHBIE 3HAET OCHOBHBIE 3aKOHBI HE3HAYHTEIbHBIMH TpebyeMoii CTeMeHbI0
3aKOHBI MEXaHHUKH, MEXaHHKH, OIIMOKaAMHU 1 TOJTHOTBI ¥ TOYHOCTH
3JIEKTPOTEXHUKH, JNIEKTPOTEXHUKH, OTIENbHBIMH 3HAET OCHOBHBIC 3aKOHBI
THAPABIIHKH, THPABIIHKH, npobenamu 3HaeT MEXaHHUKH,
TEPMOJIMHAMHUKH TEPMOJIMHAMHUKH U OCHOBHbIE 3aKOHbI AIIEKTPOTEXHUKH,
TeroMaccooOMeHa, TEIIOMaccoOOMeHa, MEXaHHUKH, TUIPABIIHKH,
KOTOpBIE KOTOpBIE UCTIONB3YHOTCSI ANEKTPOTEXHUKH, TEPMOJMHAMUKH U
HCTIONB3YIOTCS B B pelIeHH TU/IPABIINKH, TEMIOMaccoo0MeHa,
peICHN HWHXXCHCPHBIX 3a1a4 TEPMOANHAMUKHA U KOTOPBIC UCIIOJIb3YHOTCA
WHKEHEPHBIX 3a/1a4 TEIIOMaccOO0MeHa, B peIICHHUH
KOTOPBIC UCTIOJIB3YIOTCA WHXXCHEPHBIX 3a1a4
B pELIECHUU
HHXKEHEPHBIX 3a/1a4
b1.5.18-¥.2 OOyuaromuiics He OOyuaromuiics ci1abo OOyuaromuiics ymeer OOyuaronuiica ymeer
yMeeT peraTh yMeeT pelaTh peliaTh HH)KEHEpHbIE peliaTh HHXEHEpHbIE
MH)KEHEPHBbIE 331a4l | HHKEHEpHBIE 3a7a4H C 3aa4u C 3a7a4H ¢
C UCIIONB30BaHUEM UCIIOJIb30BAaHUEM UCIIOJIb30BAaHUEM UCIIONIBb30BAaHUEM
OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB
MEXaHHKH, MEXaHHKH, MEXaHHKH, MEXaHUKH,
JJIEKTPOTEXHUKH, IEKTPOTEXHUKH, 3NEKTPOTEXHUKH, JNEKTPOTEXHUKH,
THAPABIHKH, THAPABIMKH, TU/IPABIINKH, TUAPABIIHKH,
TEPMOJMHAMUKH U TePMOJMHAMUKH U TePMOJMHAMUKH U TePMOJUHAMUKH U
TerIoMaccooOMeHa TerioMaccooOMeHa TerioMaccooOMeHa ¢ TersIoMaccoooMeHa
HE3HAYUTEIIbHBIMH
3aTPyAHEHHSIMU
b1.5.18-H.2 OOyuaromuiics He OOyuaromuiicst cnabo OOyyaromiuiics ¢ OOyuarommiics
BJIaJieeT HaBBIKaMU BJIaJieeT HaBBIKAMHU HEOONbIINMH CBOOOHO BIIajIeeT
penIeHns peLIeHns] HH)KEHEPHBIX 3aTPyAHEHUSIMU HaBbIKaMH PEILEeHHs

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (MJIH) HHbIE MATEPHAJIbI, HEO0X0AMMBbIe JJIfl
OLICHKH 3HAHUI, YMEHH M HABBIKOB U (MJIM) ONBITA IEATEIbHOCTH, XaPAKTEPHU3YIOIIUX 3TANbI

(popmupoBanus komnerenuuii B npouecce ocsoenuss OINOII

TunoBble KOHTPOJIbHBIE 3alaHUS U MaTepUallbl, HEOOXOJUMbIE JUISI OLIEHKM 3HAHUH, YMEHUH U
HaBBIKOB, XapaKTEepPU3YIOUIMX 0a30BbIM 3Tam (GOpMUPOBAHUS KOMIIETEHLUH B IPOLIECCE OCBOEHUS
OIIOII, conepxarcs B yaeOHO-METOANYECKHUX pa3paboTKax, MPUBEICHHBIX HUKE.
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1. OcHOBbI BHOpAIMOHHOW MEXaHUKU [DIEKTPOHHBIN pecypc] : ydebd. mocobue s
CaMOCTOSTEIILHOW pabOThl CTYICHTOB OYHOM M 3a04HOM (OopM OOy4dEeHHUs HAINPABICHHS MOJITOTOBKU
23.03.03 Dkcrutyaraius TPaHCIIOPTHO-TEXHOJIOTUIECKIX MAalluH ¥ KoMIuiekcoB / HOxHo-Y panbckuii
I'AY, Uuctutyr ArpounkeHepuu ; coct.: E. M. Bacapeiruna [u np.] .— Yensabunck: IOxHo-
VYpanbckuit Ay, 2016 — 58 c. — Hoctyn u3 JIOKaJIbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BoyiHOBas M KBaHTOBAsl ONTUKA [ DJIEKTPOHHBIHN pecypc]| : METOIMYECKUE yKa3aHUs U 3a/laHus

1o ¢u3nKe I OaKalaBpOB U CTYACHTOB HHXEHEPHBIX CHEIMAILHOCTEH / cocT.: E. M. bacapeiruna [u

ap.] ; FOxuHo-Ypansckuii 'AY, UHctutyTt arpounxenepun .— Yensabunck: IOxuo-Ypansckuit TAY,

2015 .— 41 c. — Jloctyn u3 nokansHOM cetu http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
JHoctyn u3 cetu Uuarepuer http://188.43.29.221:8080/webdocs/fisika/12.pdf

3. 3. MounekynsipHas ¢usznka [DIEKTpOHHBIA pecypc| : meron. ykazanus / coct.. E. M.

Bbacapeiruna [u ap.] ; FOxuo-Ypansckuit 'AY, Unctutyr arpounkenepun .— Yensaounck: FOxHo-
VYpanbckuit Ay, 2017 — 20 c.— Hoctyn u3 JIOKAJTBHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hoctyn u3 ceTu Wurepuer

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

4, @Ouznueckne acmeKThl OMOTEXHOJOTHH [DNIEeKTpOHHBIN pecypc]: y4ebd. mocobue s
CaMOCTOSITENIbHOM pabOThl CTYI€HTOB OYHOW M 3a04HOM (hopM OOydeHHs] HalpaBJIeHHs MOATOTOBKU
44.03.04 IIpodeccuonanproe obydenue (mo otpacisam) / UI'AA; coct.: E. M. Bacapeiruna, T. A.
[Iyrunosa, I1. M. Tpymwmn - Yensbunck: UT'AA, 2014 - 80 c. - Jdoctyn u3 JOKaJbHON CeTH:
http://192.168.0.1:8080/localdocs/fisika/10.pdf. - Hoctyn u3 cetu HHTEPHET:
http://188.43.29.221:8080/webdocs/fisika/10.pdf.

4. MeToanuecKkue MaTepuaJibl, ONpeae/saolue Npoueaypbl OeHUBAHUA 3HAHMU,
YMeHHi, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XaPAKTEPHU3YIOIMX 3Tan(bl)
¢dopmupoBaHus KOMIIETEHUNI

B nanHoM pa3zzene MeToIMYecKHEe MaTepualbl, ONPEAENSIONIe MpPOLEAyphl OLIEHUBAHUS
3HAaHWUW, yYMEHUH, HABBIKOB, XapakKTepU3YIOUIUX 0a30BbIii 3Tanm (HOpMUPOBAHUS KOMIIETEHIUH 110
mucuurminHe «Ou3nKay, MPUBEIECHBI IPUMEHUTEIBHO K KaKIOMY U3 HCIIOJIb3YyEMBIX BHIOB TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTECTalluK 00yYaIOIIUXCS.

4.1. OueHo4HbIe CpeCcTBA IS NPOBEJACHHUS TEKYIIero KOHTPOJIsl yCIeBAeMOCTH
4.1.1. YcTHBIN OTBET HA IPAKTUYECKOM 3aHATHH

YCTHBI OTBET Ha MNPAKTUYECKOM 3aHATUU MCIOJB3YETCS NS OLIEHKM KauecTBa OCBOEHMS
oOyJaromuMcsi OCHOBHOM NpoQecCHOHANbHON 00pa3oBaTeNbHOM MNPOrpaMMbl IO  OTAEIbHBIM
BONpOCaM M TeMaM JUCHMIUIMHBL. TeMbl M IUIaHbl 3aHATUH (CM. MeToJpa3paboTKu M. 3) 3apaHee
coobmarorcss  oOywaromumcsi.  OTBET  OIIGHHMBAETCSl  OLEHKOM  «OTIMYHO»,  «XOPOILIO»,
«YZIOBIIETBOPUTEIBHO» WU «HEYOBIETBOPUTEILHO.

Kputepun onenku otBeta (Talls.) TOBOJATCA 0 CBEICHUS OOYyJarOIIUXCS B Hayalle 3aHATUH.
OreHka 00BABIsIETCS 00YYaAOLIEMYCsl HEMOCPEICTBEHHO MOCIIE YCTHOTO OTBETA.

IIkana \ Kpurepun oneHuBanus
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- o0yuaronuiics OJHO YCBOMIJ YUeOHBIM MaTepuan,

- IPOSABJISAACT HABBIKU aHAJIM34, 0606H_I€HI/ISI, KPUTHYCCKOI'O OCMBICIICHUSA
" BOCIIpUATUSA HHq)OpMaHHH, HaBBbIKH OIIMCaHUS OCHOBHBIX (bI/I?;I/I‘ICCKI/IX
3aKOHOB, SIBJICHHI U IIPOLIECCOB;

- Marepuall H3J0KEH TIPaMOTHO, B OIPEICICHHONW JIOTUYECKOU
MO CJIEI0BAaTEILHOCTH, TOYHO MCHOJB3YETCSl TEPMUHOJIOTHS;

- TI0Ka3aHO YMEHHUE WJUTIOCTPUPOBATH TEOPETUUECKUE TOJIOKCHHS
KOHKPETHBIMU IIPUMEPAMH, IIPUMEHSATh X B HOBOW CUTYALINH;

- IPOJAEMOHCTPUPOBAHO YMEHUE PEIIATh 3a/1a4H;

- MOI'yT 6I)ITI) AOMMYIICHBI OJHA—ABC HCETOYHOCTU IIPU OCBCHICHHUU
BTOPOCTCIICHHBIX BOIIPOCOB.

Onenka 5
(0oTAM4HO)

OTBET YIOBJIETBOPSET B OCHOBHOM TPEOOBAHUSIM Ha OIEHKY «5», HO TIPH
Ormenka 4 3TOM UMEET MECTO OJUH U3 HEJOCTATKOB:

(xopor1o) - B YCBOGHUHW Y4eOHOTO Marepuasa JTOMyIIeHbl HeOOJbIINE MPOOEIHI,
HE UCKa3WBIIIUE COACPKAHNE OTBETA,

- B pCIICHWHU 3a1a4 JOMYIICHBI HE3HAYUTCIIbHBIC HECTOYHOCTH.

- HEMOJIHO WJIM HeMOCJeI0BaTeIbHO PACKPHITO COllep)KaHue MarepHara,
HO TIOKa3aHO oOmiee MOHMMAaHUE BOIpPOCa M IMPOJEMOHCTPHUPOBAHBI
YMEHUS, JOCTaTOYHbIE IS JaJIbHEHIIIETO YCBOCHHS MaTepuaa;

- HMEJNHCh 3aTPyAHEHUS WIM JOMYyUIEHbl OIIMOKH B ONpEAeTICHUN
MOHATHM, HWCHOIB30BAaHUM TEPMHUHOJIOTHH, OMUCAHUU (DU3HUECKHUX
3aKOHOB, SIBJICHUI M MPOLIECCOB, PELIEHUH 3a/1ad, UCIIPABIEHHBIE MOCTIE
HECKOJIbKHAX HaBOJSIIHUX BOIIPOCOB;

- HEMOJHO€ 3HAHME TEOPEeTHYECKOTO Mmarepuana; oOydarouuiics He
MOET IPUMEHHUTH TEOPUIO B HOBOM CUTYallNH.

Onenka 3
(YIOBJIETBOPHUTEIIHHO)

- HE PAaCKPBITO OCHOBHOE COJ/IepKaHNe y4eOHOTO MaTepuana;

- 0OHApY)KEHO HE3HAHWE WM HEMOHMMaHWe OoJbllel WM Hambosee
Ba)XHOH YacTH y4eOHOTO Marepuana;

- JIOTMYIIEHBI OMIMOKU B OTPEACICHUU TOHSATUH, MPH HCIOIb30BAHUU
TEPMUHOJIOTHH, B ONHCAHWU (PU3NYECKHX 3aKOHOB, SIBICHUH U
NPOIIECCOB, PEUICHUW 3aJad, KOTOpble HE HCIPABICHBI IMOCIE
HECKOJIbKUX HABOJISIINUX BOIIPOCOB.

OneHka 2
(HEYTOBIETBOPHUTEIIHLHO)

4.1.2. Otuer no 1abopatopHO padboTe

Otuet no nabopaTopHO paboTe UCIIONIB3YETCS AJIs OLEHKU KauecTBa OCBOCHHS 00yJaroImuMCs
OCHOBHOH MPOQECCHOHATBLHON 00pa30BaTEIbHONW MPOrPaMMbl MO OTACIBHBIM TEMaM JIUCIUILIHHEI.
Coneprkanue ¥ popma oT4eTa 1o JabopaTOPHBIM paboTaM MPUBOJUTCS B METOJMUECKUX YKA3aHHIX K
naboparopabiM pabotam (m. 3 POC). CoxepxaHue OT4ETa U KPUTEPHUH OLEHKH OT4era (Tadil.)
JOBOJISITCS 10 CBEACHUA OOydaroluxcs B Hayane 3aHsATHi. OTY4eT OICHHBAECTCS MO0 YCMOTPEHUIO
MPETOIaBaTelsl OLUECHKOW «OTIUYHOY», «XOPOIIOY», «YIAOBICTBOPHTEIBHO», «HEYIOBJICTBOPUTEIHLHOY
WJIM OLIEHKOM «3auTeHO», «He 3auTeHOo». OlleHKa «3a4TeHO» CTaBUTCA OOydarommumcs, ypoBeHbs 3YH
KOTOPBIX COOTBETCTBYET KPHUTEPHUSM, YCTAHOBIECHHBIM JJISl TMOJIOKUTEIBHBIX OIIEHOK («OTIMYHOY,
«XOPOIILIOY», «YIAOBIETBOPUTEIHHOY»). OlieHKa 00BABISETCS 00yJaromeMycsi HEMOCPEACTBEHHO TOCTe
C/IayMl OTYeTa.

IIxana Kpurepun onenuBanus

- U3JI0OKCHUC MaTCpuajia JOTUIHO, I'PaMOTHO,

- CBO60,I[HOC BJIaJICHUC TepMHHOHOFHCﬁ;

- YMCHHC BBLICKA3bIBATHL U 000CHOBATh CBOM CYKIACHUA IIPU OTBECTC Ha
KOHTPOJIBHBIC BOIIPOCHI;

- YMCHUC OINUCBLIBATH (I)I/IBI/I‘ICCKI/IC 3aKOHBI, ABJICHUS U PO CCCHI;

Ouenka 5
(0oTIM4HO)
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- YMCHHC ITPOBOANUTDH U OLUCHUBATDL PC3YJIbTAThI I/I3MepeHI/II71;
- CIIOCOOHOCTD pelIaTh 3aa4u.

Orneunka 4
(xopor10)

- U3JI0’)KEHME MaTepuasa JIOTUYHO, TPaMOTHO;
- cBOOO/IHOE BIIa/ICHUE TEPMUHOJIOTHEH;

- OCO3HAHHOE IPUMECHEHUE TEOPETUYECKUX 3HAHUM I OIMCaHUs
(U3NYECKUX 3aKOHOB, SBJICHHH M TIPOLIECCOB, PEHICHUS KOHKPETHBIX
3a1a4, MPOBEICHUS U OLECHHUBAHUA pE3ylbTAaTOB W3MEpPEHUH, HO
coJiepkanne 1 popMa 0TBETa UMEIOT OT/ACIHHBIC HETOYHOCTH.

Orenka 3
(YTOBJIETBOPHUTEIHLHO)

- M3JI0’)KEHHE MaTepualla HEMOJIHO, HEMOCIE0BaTENbHO,
- HCTOYHOCTHU B OHNPCACICHHUU HOHSITI/If/'I, B NPHUMCHCHHHU 3HAaHUH JJIsA
OITMCaHUusA (1)I/I3I/IT-I€CKI/IX 3aKOHOB, SIBIICHUA W mpouecCoB, pPCHICHUMA
KOHKPCTHBIX 3aJa4, MPOBCACHUS U OLICHUBAHUA PE3YJILTATOB H3MCpCHPII>i,

- 3aTpYy/IHEHUS] B 000CHOBAHUH CBOUX CYXKJICHHIA;,

- oOHapyXuBaeTcs HEJOCTaTOYHO TIJyOOKO€ TOHHMAaHUE H3Y4YEHHOTO
Marepuana.

Onenka 2
(HEYIOBIIETBOPUTEIHHO)

- OTCYTCTBHE HEOOXOJMMBIX TEOPETHUUECKUX 3HAHWM; JOMYILEHbI OIIMOKH
B ONpEJENIEHUU MOHATUN M ONUCAHUM (PU3UYECKHX 3aKOHOB, SIBICHHH U
MPOLIECCOB, MCKAaXKEH MX CMBICI, HE pEIIeHbl 3aJauyd, HE MpPaBHIbHO
OIICHUBAIOTCS Pe3yJIbTaThl U3MEPEHUI;

- HE3HaHHE OCHOBHOIO Marepuana y4eOHOW MpOrpaMMbl, JIOMYCKAOTCA
rpyOble OIMOKH B U3JI0KEHUH.

Ml xauaa

Kpurepun oueHuBanus

OHGHKa «3BauTCHO»

- U3JI0KEHHe MaTepuasa JIOTUYHO, TPaMOTHO;
- cBOOOIHOE BJIaJICHHE TEPMHHOJIOTHEH;

- YMEHHUE BBICKa3bIBaTh U 0OOCHOBATh CBOM CYXKJEHHUS NPU OTBETE HA
KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHE ONUCHIBATh (U3NYECKUE 3aKOHBI, SIBJICHUS U MPOIIECCHI;

- YMEHHE NMPOBOJUTH U OLIEHUBATh PE3yJbTaThl U3MEPEHUI;

- CIIOCOOHOCTH pellaTh WHKEHEpPHbIE 3ajaud (JIOMYCKaeTCs Halludue
MaJIO3HAYUTENIbHBIX OIIMOOK WJIM HEJOCTATOYHO IOJHOE PACKPBITHE
COJIep’)KaHHWE BOIMpOCAa WM TMOrPEUIHOCTh  HENPUHIUIHAIBLHOTO
XapakTepa B OTBETE Ha BOIPOCHI).

OI_IeHKa «HC 3a4TCHO»

- OTCYTCTBHE HEOOXOJUMBIX TEOPETUYCCKUX 3HAHUHN; JIOMYIICHBI
OIIMOKK B ONpPEICICHUH MOHATHH M OMHCAHHHM (U3HUYECKUX 3aKOHOB,
SIBICHUH M TPOIIECCOB, MCKAKEH MX CMBICI, HE PEIICHbI 3ajaud, He
NPaBUJIHLHO OIEHUBAIOTCS PE3YJIbTaThl H3MEPEHHUIA,

- HE3HAHHE OCHOBHOT'O MaTepuayia y4eOHOM MPOrpaMMBbl, TOMTYCKAKOTCS
rpyOble OMMOKH B MU3JI0KEHUU.

4.2. Ilpoueaypbl U OLIEHOYHBbIE CPEACTBA AJIsl IPOBEICHUS MPOMEKYTOYHON aTTeCTALMHU

OK3aMEH  SBJISCTCS

4.2.1. 3aueT He NPeSyCMOTPEH y4eOHBIM IIAHOM.
4.2.2. Dx3aMeH

(I)OpMOfI OI€CHKM KadcCTBa OCBOCHHA 06yqa101111/1Mc;[ OCHOBHOM

HpO(beCCI/IOHaJ'IBHOI\/II 06p330BaTCHBHOﬁ nporpaMmbel IO pasaciaM AUCHUIIINHBI. IIo pe3yiibTaTaM
OK3aMCHa 06yqaromeMyc;1 BBICTABJISICTCA OLCHKA «OTJIIMYHO», «XOPOUIO», KYAOBJICTBOPUTCIILHO» WA

CHCYHOBJICTBOPHUTCIILHOY.
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DK3aMeH M0 JUCIUIUIMHE TMPOBOAUTCS B COOTBETCTBUHM C pacHUCaHUEM IPOMEKYTOUYHOMU
aTTeCTallii, B KOTOPOM YKa3bIBAE€TCS BPEMs €ro MPOBEICHUS, HOMEp ayJUTOPUH, MECTO TPOBEICHUS
KOHCYJIbTAIlMK. Y TBEPKACHHOE PACIHCAHUE Pa3MENIaeTcss Ha MHPOPMAIIMOHHBIX CTEH/IAX, a TAKXKe Ha
oduuManbHOM caiiTe YHHUBEpCHUTETA.

YpoBeHb TpeOOBaHUK JIII MPOMEKYTOYHON aTTECTAllMd OOYYarOIIMXCS YCTaHABIUBACTCS
pabodeil mporpaMMOil TUCIUTUIHHBI U JJOBOJAUTCS IO CBEICHUS 00YJArOIIMXCs B HaYalle CEMEeCTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBmiio, jJekTopamu. C paspenieHus 3aBenyromero kadempoi
Ha HK3aMEHE MOMKET MPUCYTCTBOBATH IPENOJAaBaTesib Kadeapbl, MPUBJICUCHHBIA I TMOMOIIH B
npueMe »HK3amMeHa. B ciydae OTCYTCTBUS BEIyIIEro MpernojaBaTeisl 5K3aMEH MPUHUMACTCA
MIperojaBaTesieM, Ha3HAYCHHBIM PaCTOPsHKESHUEM 3aBEAYIONIET0 Kadeapoi.

[IpucyrcTBUe Ha SK3aMeHE IMpemnojaBareieid ¢ APyrux Kadeap 0€3 COOTBETCTBYIOMIETO
pacropspKeHHsT PEKTopa, TPOPEKTOpa 1Mo yueOHO# paboTe win JekaHa (pakyapTeTa He JOMYyCKaeTCs.

OO6yuaroiuecs Mpu sIBKE Ha dK3aMEeH 00s13aHbI UMETh MPHU ce0e 3aUETHYIO KHIDKKY, KOTOPYIO
OHU TIPEIBSBIISIOT YK3aMEHATOPY.

Jlst mpoBeieHust DK3aMeHa BEAyIIUi MPenogaBaTe)ib HaKaHyHe TTOJTyJaeT B JeKaHaTe 3a4eTHO -
9K3aMEHAIMOHHYIO BEIOMOCTh, KOTOpPasi BO3BpAIlA€TCs B JIEKaHAT MOCIE OKOHYAHHS MEPOIPHUATHS B
JIEHb TIPOBEACHUS IK3aMeHa WK YTPOM CIIEAYIOIIETO JTHS.

DK3aMeHBl TPOBOJAATCS MO OwujeraM B YCTHOM WM TUCAMEHHOM BHJE, JTUOO B BHUIE
TECTUPOBaHMSI. JK3aMEHAIIMOHHBIE OUJIETHI COCTABIISIFOTCS 110 YCTAaHOBJICHHOM (hOpME B COOTBETCTBUH
C YTBEpXKIEHHBIMU Kadeapod HK3aMEHAIIMOHHBIMUA BOMPOCAMH M YTBEPXKIAIOTCA 3aBEIYIOIIUM
Kadeapoii exxeroaHo. B ounere cogaepKuTCs 2 TEOPETUUECKUX BOMPOCa U 3a1a4a.

DK3aMeHAaTOpy MPEAOCTaBIAECTCS IMPaBO 3a/laBaTh BOIMPOCHI CBEPX OmiIeTa, a TaKKe MOMHUMO
TEOPETUYECKUX BOIPOCOB JaBaTh JUIsl PEIICHUS 3aJauyd M TMPUMEpPHI, HE BBIXOJAILIUE 32 pPaMKU
MPOMJIEHHOTO0 MaTepuasa Mo u3y4aeMon ITUCIUILIMHE.

3HaHMs, YMEHUS U HABBIKM OOYYaIOUIUXCS OMNPENENSIIOTCS OLICHKAMHU «OTJIIMYHO», «XOPOILIOY,
«YIOBIETBOPUTENIBHO»,  «HEYIOBJIETBOPUTEIHHO»,  KOTOpPhIE  BBICTABISIOTCS B 3a4ETHO-
HK3aMEHALIMOHHYIO BEIOMOCTb U B 3a4ETHYIO KHMKKY 00Yy4arolerocs B IeHb 3K3aMeHa.

[Ipyn mpoBeneHHHM YCTHOTO ASK3aMEHa B ayIUTOPUU HE JIOJDKHO HAaXOAUThCA OoJjiee BOCHMU
oOyuaronuxcs Ha OJIHOTO MPEroiaBaTesl.

[Ipyn mpoBeneHUMM YCTHOTO SK3aMeHa OOyYaroIIuiicss BbIOMpAeT 3K3aMEHAlMOHHBIA OWiIeT B
CllydaifHOM TOpPSKE, 3aTeM Ha3bIBaeT (PaMUITUIO, UMS, OTYECTBO M HOMEP SK3aMEHAIIMOHHOTO OuiieTa.

Bo Bpemsi »k3ameHa oOyuaromiyecsi MOTYT IIOJIb30BAaThbCA C Pa3pelIeHUs 3K3aMeHaTopa
MPOrpaMMOi JAMCHMIUIMHBL, CHPABOYHOW M HOPMATHUBHOM JUTEPaTypoil, IPYTrMMH MOCOOUSMU U
TEXHUYECKUMU CPEJICTBAMHU.

Bpemst moAroToBKM OTBETA MPU CAAYE FK3aMEHA B YCTHOU (popMe JOKHO COCTaBISATh HE MEHEe
40 MuHyT (MO XKeJNaHHI0 00yUYaIoIIEerocs OTBET MOXKET ObITh JOCPOUYHBIM). BpeMms oTBeTa — He Gomee
15 MunyT.

OOyuaromuiics, UCTBITHIBAIOIIUN 3aTPYAHEHUS MPU MOATOTOBKE K OTBETY MO BHIOPAHHOMY MM
OouneTy, UMeeT IpaBO Ha BBHIOOP BTOPOTrO OWIIETa C COOTBETCTBYIOIIMM IPOJJICHHEM BPEMEHU Ha
noAroToBKy. [Ipu OKOHUATENLHOM OLIEHMBAHWUHU OTBETA OLIEHKA CHWKAaeTcs Ha oauH Oamit. Breigaua
TpPEThero OuseTa He pa3pernraeTcs.

Ecnu oby4aromuiicst sBUIICS Ha 9K3aMEH, U, B3sIB OUJIET, 0TKA3aJCs OT MPOX0XKACHUS aTTecTalluu
B CBS3M C  HENOATOTOBJIEHHOCTbIO, TO B  BEIOMOCTH €My  BBICTaBJISIETCA  OLICHKA
«HEYIOBJIETBOPUTEIBLHO.

Hapymienne IuCHUIUIMHBI, CIHUCHIBAaHUE, MCIIONB30BAaHHE OOYYAIOIIMMUCA Hepa3peleHHbIX
MEYaTHBIX M PYKOMUCHBIX MaTepHalioB, MOOWJIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, IIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JAPYTrUX BHJIOB JIMYHON KOMMYHHKAIIMOHHOW U KOMIBIOTEPHON TEXHUKU
BO BpeMsl aTTECTAllMOHHBIX HCIBITAHUN 3ampenieHo. B ciyuae HapylieHUss 3TOTO TpeOOBaHUS
MpernoaBaTeNib 00s3aH yJalUTh OOYYaoIIerocs U3 ayJUuTOPHUH M TPOCTaBUTh €My B BEJOMOCTH
OLIEHKY «HEYJOBJIETBOPUTEIHLHO.

BricTaBiieHHe OLIEHOK, TMOJYyYEHHBIX MpPHU TOJABEACHHH PE3yAbTAaTOB IMPOMEKYTOUHOU
aTTeCTallid, B 3a4E€THO-3K3aMEHAlIMOHHYI0 BEJIOMOCTh M 3aUETHYI0 KHMXKKY TMPOBOJIUTCA B
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IPUCYTCTBUH caMoro oOywaromierocs. IIpernonaBarenn HECYT NEpCOHANBbHYIO OTBETCTBEHHOCThH 3a
CBOCBPECMCHHOCTb U TOYHOCTH BHCCCHUA 3amucer o pe3yibTarax HpOMC)Ky’fO‘IHOﬁ arrecrauuu B
3a4ETHO-3K3aMEHALIMOHHYIO BEJOMOCTb U B 3aUETHBIE KHIKKH.

HesBka Ha »K3aMeH OTMEYaeTcss B 3a4€THO-3K3aMEHAIIMOHHOM BEJOMOCTH CJIOBAMHU «HE
SABUIICS».

Jns  oOydaromuxcs, KOTOpble HE CMOIJM CIaTh O3K3aMEH B YCTAHOBJICHHBIE CpPOKH,
yHI/IBepCI/ITeT YCTaHAaBJIMBACT NICPUOJ JIMKBUAAIWU 3aJO0JKCHHOCTH. B sToT nepuoa mpernoaaBaTceiiu,
IIPpUHUMABIIHE 35K3aMCH, NOJDKHbBI YCTAHOBUTH HE MCHCC 2-X I[Hef/'l, Koraa OHH 6yIIYT MNpUHUMATh
3aJ10JDKEHHOCTU. MHpopmanus o JIMKBUAALMU 33J0JDKEHHOCTH OTMEYaeTCs B 3K3aMEHAIL[MOHHOM
JHCTE.

O6y‘-IaIOHH/IMC$[, MMOKa3aBIIMM OTJIMYHBIC W XOPOIIHWEC 3HAHHA B TCUHCHHUEC CCMCECTpa B XOIC
IMOCTOSIHHOI'O0 TCEKYHICTO KOHTPOJIA YCIICBAEMOCTH, MOXKCT OBLITH MMPpOCTaBJICHA OJOK3aMCHAIIMOHHAA
OLIEHKa JIOCPOYHO, T.€. 0e3 caauu 3k3aMeHa. OlLieHKa BBICTABIIAETCS B DK3aMEHALIMOHHBIN JIUCT UM B
3a4€THO-2K3aMEHAIOHHYIO BEIOMOCTb.

I/IHBaJ'II/II[BI " Jyna ¢ OrpaHMYCHHBIMUA BO3MOKHOCTAMU 3JO0POBbSA, MOTYT CAaBaTb 3K3aMCHBI B
MEKCECCUOHHBIHN nepruoa B CpOKHU, YCTAHOBJICHHBIC MHAWBUAYAJIbHBIM y‘I€6HI>IM IIJIAHOM. I/IHBaJ'II/IJII)I u
Jua ¢ OrpaHU4YC€HHBIMU BO3MOXKHOCTSAMU 340POBbBA, UMCIOIIME HAPYHICHUA OIMOPHO-ABUTATCIBHOIO
amrmapara, JOIYCKAarTCsad Ha AaTTCCTAMOHHBIC HWCHBITAHHA B COIMPOBOXIACHHUU ACCUCTCHTOB-
COIIPOBOKJAFOIIUX.

IIpouenypa mnpoBeneHHs] MPOMEKYTOUHOM aTTeCTallMM A OCOOBIX CIIydaeB M3JI0KEHA B
«[lonoxxeHnu o TeKyIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOUHON aTTeCTalMy 00y4aroUuxcs Mo
OIIOIl 6GakanaBpuara, crenuanurera u maructparypel» OI'BOY BO [Oxno-Ypanbckuiit 'AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 T).

[Ikana 1 KpUTEpUN OLIEHUBAHUS OTBETA 00YUaIOIIErocs MPeCTaBICHbI B TA0IUIIE

Hlkana Kpurepun ouenuBanus

BCECTOpPOHHEE, CHCTEMaTH4YeCKoe U TIIyOOKOe 3HaHHE MPOTPaMMHOIO
Ouenka 5 Marepuana, YCBOEHHE OCHOBHOM U JOMNOJHUTEIBHOW JUTEPaTYpHhl,
(OTaM4HO) PEKOMEHJ0BAHHON MPOrpaMMOil TUCIUIUIMHBI, MPAaBUIBHOE pElICHHE

3a/1a4H.

[OJIHO€ 3HaHWE MPOrPpaMMHOIO MaTepuayia, YCBOEGHHE OCHOBHOM
Onenka 4 JUTEPaTyphl, PEKOMEHI0BaHHOM B mporpamme, Hajau4uue
(xoporio) MaJIO3HAYUTENIbHBIX OIIMOOK B PEIICHUH 3aJauyd, WIH HEAOCTATOYHO

ITOJIHOC PACKPBITUEC COACPIKAHHUE BOIIpOCA.

3HAaHHUC OCHOBHOI'O IIPOIrpaMMHOI'0 MaTt€prajia B MUHUMAJIbHOM O6’beMe,
IOTpCITHOCTH HCIIPHUHIUIINAJIBHOI'O XapaKTEpa B OTBCTC HA 3K3aMCHC U B
PCIICHUHM 3a1a4M.

Onenka 3
(YIOBJIETBOPUTEIIBHO)

OI_IeHKa 2 np06enL1 B 3HaHHUAX OCHOBHOI'O MporpaMMHOIO Martcpuraia,
(Hey,HOBJICTBOpI/ITeJ'IBHO) IMPUHIUITNAIIbHBIC OLINOKHU IIpHY OTBCTC HA BOIIPOCHI U B PCIICHUHU 3aa4M.

Bonpocel k dk3amMeny
2 cemecTp

1. Pons (1)H3I/IKI/I B Pa3BUTHU TCXHUKU U arpONPOMBIIIIIICHHOT'O IIPOU3BOACTBA.

2. Kunemarnka MaTepHaHBHOﬁ TOYKH. KOOp,Z[PIHaTHLII‘;I METOJ ONHCAHUSA JBIKCHHH.
Kunemaruueckoe YpaBHCHUC NBUKCHUA U ONIPCACIIACMBIC 110 HEMY KUHCMATUYCCKUC XaPAKTCPUCTHUKHU.

3. BCKTOpHLIﬁ croco0 omucaHus JBIDKCHHI. BeKTOpLI NnepeMCIICHUsl, CKOPOCTH, YCKOPCHHUA.
VYrioBeie XapaKTCPUCTUKHU JABUKCHUS I10 OKPYKHOCTH.
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4. DneMeHThl  pelsSITHUBUCTCKOM  MexaHuku. [locTynarel — cnenualbHONM — TEOpHUH
oTHocutenbHOCTH. [IpeobpazoBanust Jlopenma. Cnoxenue ckopoctedd. OTHOCHUTEIBHOCTH JITMHBI
OTPE3KOB U JUINTEIILHOCTU BPEMEHHBIX HHTEPBAJIOB.

5. /ImHaMKKka MaTrepuanabHOM TOYKM M IOCTYNATEIbHOTO IBHMKEHUA TBEpHOro tena. IIpuHumn
OTHOCUTENBHOCTU. 3akoHbI HbtoTOHA. Buap! cu.

6. JluHaMMKa BpallaTeabHOro JBMWXKEHHUS. MoOMeHT cuibl. MOMEHT HuHepuuu. 3aKOHbI
COXpaHEHUsl UMITYJIbCA U MOMEHTA UMITYJIbCa.

7. WnepuuanbHble U HEUMHEpLUAIbHbIE cUCTeMbl OoTcuéra. CHibl MHEPLUHU IMPU Pa3IUUHBIX
BUJIAX JBUKCHHUS.

8. Pabora, MoIHOCTH ¥ 3HEprusi. Mexanndeckas padoTa U MOIIHOCTB MIPH MOCTYIIATEIBHOM U
BpallaTeIbHOM JBMKEHUsIX. KuHeTnueckas sHEprust ¥ TeopeMa 0 KHHETHUECKON SHEPTHUH.

9. KoncepBaTuBHbIE CHJIBI U MOTEHLHUalIbHAs »Heprus. [IpuMepsl MOTEHIUMAIBHBIX MOJEH.
3aKOH COXpaHEHMsI SHEPTUU B MEXaHUKE.

10. Mexanuueckne Kkosebanusi. Kunematmka rapMoHWYeCKuX KoJjiebaHuit. CroxeHue
KojiebaHuil. AKyCTUYECKHE PE30HATOPHI.

11. Jlunamuka rapMoHHuYeckux Kojebanuil. [(uddepenunanbHoe ypaBHEHHE KoJieOaHUM.
3aTyxarolue U BBIHYK/IEHHbIE KoJieOanus. MexaHuueckuil pe3oHanc. MasTHUKH.

12. Mexanudeckue BoJiHbl. BomHOBOe ypaBHeHue. Buapl BosH. UnTepdepennus, nudpakuus u
nucnepcus BoJiH. BosHbl v nHopmManus.

13. OcHOBHBIE TIOJIO)KEHUST MOJICKYJISIPHO-KHHETHIECKOH Teopuun. MpeanbHenii ra3. OCHOBHOE
ypaBHeHne MKT u ypaBHEHUE COCTOSIHUS UACATBHOTO Ta3a.

14. ArperatHble cocTosiHUSL U (a3oBble nepexoibl. PeanbHble ra3pl. CXKIKEHHE Ta3oB.
OcoOeHHOCTH XKUIKOTO cOCTOsAHUS. CTpoeHue KpucTaioB. JledeKThl KPpUCTAUIMUECKOTO CTPOCHHUS.
[Ipo4HOCTP M NIIACTUYHOCTB.

15. SBnenus nepenoca. uddysusi, TEmIonpoBoHOCTh U BHYTpEHHEE TpeHHE. MONIEKYIIpHO -
KMHETUYECKasi TEOPHs SIBJICHUIN NIEpeHoca.

16. OcHOBBI TEpMOAMHAMHUKHA. BHYTpPEHHSS SHEpPrusi WU NEPBOE HAYAIO TEPMOJIUHAMUKH.
Pabora u Temno€MKoCTh ra3a npu pa3inyHbIX MPOLIECCaX.

17. Bropo#i 3akOH TepMOJAMHAMUKHU. TeruioBble ABUTATEIW M XOJoAwibHble MammuHbl. KITJI
TEIUIOBBIX JIBUTATelled M CTAaTUCTUYECKUH CMBICI BTOPOTO 3aKOHa TepMoAuHamuku. llonsTue
SHTponuu. TpeTuil 3aKOH TEPMOAUHAMUKH. DJIEMEHTHI OMO3HEPT €TUKH.

18. Dnekrpuueckuid 3apsana. B3aumopaeicTBue 3apsoB. DNEKTpOCTaTHUECKoe Tmosie. BekTop
HaIpsHKEHHOCTU. Pacyér 3JeKTpoCTaTHUECKUX MOJIEH.

19. Tlorenmuan »sieKkTpocTaTuyeckoro rmoJia. PaboTra mo mepemeleHuo 3apsaoB B
3NEKTpOCTaTUUECKOM MoJe. [loTeHnnan u rpaJueHT NoTeHIala. DKBUIIOTEHIMAIbHbIE IOBEPXHOCTH.

20. BemectBo B snekrpuyeckoM mosie. [lonsipubie u HemoJisipHble MoJieKynbl. [lonspuzanus
JTURIIEKTPUKOB. BekTop cMmeneHus.

21. IlpoBOoAHMKM B  DJIEKTPOCTATUYECKOM TIOJIE.  DJIEKTPOEMKOCTH  ITPOBOJHUKOB.
Konnencaropsl.

22. TloctossHHBIA HreKTpudeckuii TOK. 3akoH Owma. DOnekrpoaBmwkymas cuia. [Ipasuia
Kupxroga 1 pacu€rsl 37eKTpUUECKUX HEMeH.

23. Knaccuueckas Teopus DIEKTPONPOBOAHOCTH. BriBox 3akona Owma. Ilpupona
CBEPXIIPOBOIUMOCTH.

24. Hocurenu ToKa B pa3jM4YHBIX NPOBOJHUKAX. DJIEMEHTBI TEOPUU DJIEKTPOIPOBOIHOCTH.
[TomynpoBoanuku. IlodynpoBogHHKOBBIE MPHOOPBL.  DNeMEHTHl  (U3UYECKON  3IEKTPOHUKH.
KoHTakTHBIE ABJIEHUS B METAJIaX U MOJIYIPOBOJHHUKAX.

25. MarnutHoe nozie. B3auMoneicTBrue 3MeKTPUUECKUX TOKOB. Pacu€Thl MarHUTHBIX MOJEH.
3akoH buo-Caapa-Jlannaca.

26. MarnutHele cBoiicTBa BemiecTBa. /[[ua-, mapa- u ¢eppomarnetuku. JlomeHsl. OeppuTsl.
DNEKTPOMAarHUTHBIE CENapaTOPbl B arPOMHKEHEPHH.

27. JlelicTBME€ MarHUTHOTO OJI HA MIEKTPUUYECKUI TOK U IBHKYIIUECS 3apSKEHHBIE YACTHILIBL.
Cuna Amnepa u cuia Jlopenna. Oddext Xomna. DIeKTpoaBUraTeNH.
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3 cemecTp

28. OmnexkrpomarHuTHas uHAyKuua. 3akoH ®apanes u npaBwio Jlennma. MexaHusm
Bo3HUKHOBeHUs DJIC uHIyKIIMu.

29. TI'enepatopsl rapmonndeckoit DJIC u tpanchopmaTopsl. MHIYKTUBHOCTD MPOBOIHUKOB.
DHeprus MarHUTHOTO TOJIS.

30. Ilepemennslii anmekTpuueckuii Tok. llemu mepemennoro toka. 3akoH Owma i ueneu
nepeMeHHoro toka. [lonHoe conpoTuBiieHue NepeMeHHOMY TOKY. BektopHas nuarpamma. Pe3onaHnc B
LEMsX IEPEMEHHOI0 TOKa.

31. DnexrpomarnutHoe moJie. OOoOmenue 3akoHa Papazes. 3aKOH TOJHOTO Toka. ToOK
CMeEIIeHUs. DJIeKTPOMAarHUTHBIE BOJHBL. YpaBHeHHs MakcBeiwia. Cuctema ypaBHeHUN MakcBesia B
middepeHnnanbHON U uHTErpaiibHoi Gopmax. Bekrop YMoBa-IloiitnTunra. /laBnenue cBeta.

32. N'apmonnueckuit ocusaTop. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KoJieOaHusl. 3aTyXarole u
BBIHYX/ICHHbIE KoJieOaHus. Pe3oHaHc.

33. I'enepanusi, mepenaya v MpuUéM dDIEKTPOMATHUTHBIX BOJH. OTKPBITHIN KOJEOATENbHBIN
KOHTYp. [IpuHIun paboTel panuonepenaTyuka M paauonpuéMHUKa. Moaynasuus U JeTeKTUPOBAaHUE
AJIEKTPOMArHUTHBIX BOJIH. Pajinonokanus u TeneBuieHue.

34. Illkana >7€KTPOMAarHUTHBIX BOJIH. Pa3muuHble AMAna3oHbl YacTOT 3JIEKTPOMArHUTHBIX
BOJIH, UX XapaKTepHble OCOOEHHOCTHM M TEXHHYECKHE CpeacTBa UX mosydeHus. lcmonb3oBanue
BUJIUMBIX, YIbTPapUOJIETOBBIX U IPYTUX U3ITYYEHUH B PACTEHUEBOJICTBE U KUBOTHOBOJICTBE.

35. DOnemMeHThl T€OMETPUYECKOM ONTUKH. OCHOBBI T€OMETPUYECKOW ONTHUKH. DPOpMyIbl
Openens. [IpuHnun o6paTuMocTy cBETOBBIX Jydyel. [Ipubopsl reomeTpuyeckoil ONTUKH.

36.Dotomerpus.

37. OneMeHTbl BOJIHOBOM onTUKM. [IpuHimn ['rolireHca.

38. UnTepdepennns cBeta. KorepeHTHOCTh M OMTHUYECKHUH X011 JIydel. Y CIIOBHSI MaKCUMyMa U
MuHIMYMa. HTepdepomMeTphl. DIeMEHTHI roiorpaduu.

39. Hudpakums cBera. [lpunnun [tolirenca-®penens. JudpaxkmuoHHas pemérka.
Crnexrporpadus. dudpakius peHTTeHOBCKUX JIy4eH.

40. BzaumopeicTBue H3Iy4yeHHs C BemiecTBOM. [lonsipusanus cBeTa MpU OTPAKEHUU U
MPEIOMJIICHHUH.

41. JIBoiiHoe JydenpenomiieHMe. ONTUYECKU aKTUBHbIE BemiecTBa. (CaxapuMeTphl.
HckyccTBeHHas aHM30Tponus U €€ ucnoiap3oBanue. HopmanbHas u aHOMalIbHAS TUCIIEPCUSL.

42. TennoBoe u3nydeHue. A6comoTHO Y€pHoe Teno. 3akoHbl Kupxroda, Credana-boasiivana
u Buna. ®opmyna [Inanka. Ontuueckas NUpoOMETpUs.

43. ®otosddexr. BuemHwmil, BHYTpeHHUH © BeHTWIbHBIH QoTodpdexr. VYpaBHeHue
Ouinmreitna. [Ipumenenue ¢dotosnementoB. Dddexkr Komnrona. JIFOMUHECHIEHTHOE H3IIydYEHUE.
buomomunecueHuus.

44. ®otobuonorudeckue npoueccbl. DotocuuTes. TepMoanHaMuka 1 MexaHu3M (OTOCHHTE3A.
buosHepreTuka.

45. DOneMeHThl KBAaHTOBOM MexaHUKU. KopmyckymspHO-BONHOBOW myanusm. Judpakuus
251eKTpoHOB. COOTHOIIEHU HeonpeaenéHHocTel. Y pasHenue lIpenunrepa.

46. Atom BojiopoJia. DHepreTuueckue ypoBHH atoMa. [loTeHnnan Bo30yxaeHUs 1 HOHU3ALUH.
[Toctynatel bopa. Uznydyenue u normiomenue sHepruu. Boaopoaonoio0Hb1e HOHBI.

47. CTpyKTypa CJIOHBIX aTOMOB. DHEPreTHYECKHE YPOBHHM B CIOXHBIX aToMax. ITpuHumn
[Taynu. OnTuyeckue CHEKTPbl M CHEKTPhl PEHTICHOBCKOro u3inydeHus. [lepumonmyeckas cucrema
snemeHTOB J[.M1.Menneneena.

48. dusuka MoJIeKyl. OHepreTudyeckue ypoBHH MoJiekyld. OOMeHHOe B3auMOJICHCTBUE.
MounekynspHsie crieKTpbl. [IpuHImm paboThl KBAHTOBBIX T€HEPATOPOB. DIEKTPOHHBIN MapaMarHuTHBIN
pe30HaHC.

49. ITonumepsl n xuaKHE KprucTaiuibl. OCHOBHBIE BUJIbI KOJUIEKTUBU3aLUU MoJieKyl. CTpoeHune
MOJIMMEPOB M UX (usnueckue cBoWcTBA. THIBI KUAKUX KPUCTALUIOB. JlMCIUIEM Ha KUAKHUX
KpucTajax.
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50.5IBnenue paauMoaKTUBHOCTU. Buiapl paaumoakTUBHOrO pacnaja. 3aKOH pagloaKTHBHOIO
pacraga. CraOwibHble M paAMOAKTHUBHBIE M30TONBL. COBPEMEHHBIE METOJBI PATMOXUMHUH U
paguoouonoruu. [IpodiaemMbl paguoIKOIOTHH.

51. CocraB aroMHorO ssipa. M3oTomnsl. MexaHM4YeCKU U MATHUTHBIA MOMEHTHI sijiep. SnepHbie
CWJIBI U DHEPTHUs CBS3HU sA/ipa. SIAEpHBIA MarHUTHBIA PE30HAHC U €r0 UCIIOJIb30BaHNUE.

52. Snepuble peakuuu. MexaHu3M siepHbIX peakuui. llemHas peakuust AeIeHUS sEp.
Wcnonb3oBanue aromHoi sHepruu. [IpoOnema ympaBiissieMod TEpMOSIEpPHON peakuu. DHeprus
Comnnua u 3BE371. SnepHas 5KOJIOTHSL.

53. DnemMeHTapHbIe YaCTHULIBI. Knaccuduxanus 3JIEMEHTaPHBIX YacTHULI.
B3aumornpeBpaiiaeMocTh 3J€MEHTapHBIX YacTHll. MeToabl YCKOpEHUs 4YacTHll. AHTHYacTULBl U
aHTHUBEIIECTBO. BemiecTBo B 3KCTpeMalbHbBIX YCIOBUSX.

54. CoBpemenHasi pusuka u arpoumkeHepus. BemectBo u mosie. OOBEKTHI M TPOLIECCHI.
OBOJIIOLMOHHBIE ~ Tpollecchl  MpeoOpa3oBaHUsl  MaTepud. BellecTBEHHbIE, HSHEPreTHUYECKUE,
AJIEKTPOMArHUTHblE M HMHQOpMAaIMOHHBIE NpeoOpa3oBaHusl 0Ho0OBEKTOB. Pa3zButue arpou3ukw,
OMOMEeXaHUKH, OMOPU3UKU, OMOIHEPTETUKH, OMOUH(OPMATUKH, OMOTEXHOJIOTMH U arPOMHKEHEPUH.
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JUCT PETUCTPAIIMA U3SMEHEHHU

Howmep Howmepa micros OcHoBanue Juis
Pactmidposka [arta BHeceHus

BHECEHUS IHonnuce

U3MEHEHHS | 3aMEHEHHBIX HOBBIX AHHYJIMPOBAHHBIX M3MCHCHUIH ToAnucH M3MCHCHHA




