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1. Ilnanupyembie pe3yabTaTbl 00y4eHHs MO AUCHUILIHHE, COOTHECEHHbIE ¢ IVIAHUPYEMbIMU
pe3yiabTaTamu ocBoenuss OIIOII

bakanasp 1o

1.1. lean u 3aaa4y TUCHUINIHHBI

Hean AucUNIMHBI

HaIIpaBJICHUIO

IIOATOTOBKU

23.03.03

DKcrutyaTanus

TPaHCIOPTHO-

TEXHOJOTMYECKUX MAaIlMH ¥ KOMIUIEKCOB JOJDKEH OBITh IIOATOTOBIEH K IPOM3BOJCTBEHHO-
TEXHOJIOTUYECKOH IeSTeTbHOCTH.

Heap aucoMmIMHBI — c)OpMHpPOBaTH y CTYAEHTOB CHCTeMY (YHIAMEHTAIbHBIX 3HAHHH,
HEOOXOAMMBIX ISl MOCIEeNYIOIeH MOAroTOBKH OakanaBpa, CIIOCOOHOTO K A(P(PEKTUBHOMY pEIICHUIO

IMPAKTUYCCKUX

3a1a4

CEJILCKOX 0351 CTBEHHOI'O

JaJIbHENIIEMY Pa3BUTHUIO TUYHOCTH.
3agauu AUCHMILINHBI:
— MH3YYUTH OCHOBHBIC q)HBquCKI/Ie SABJICHHUA, OBJIAJCTH q)YH,Z[aMeHTa.HBHBIMI/I IIOHATUAMU,
3aKOHAMU U TEOPUSIMH KIACCHYECKON M COBPEMEHHOU (DH3UKH;
— cpopMHPOBaTH OCHOBBI HAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO (PH3MUECKOTO MBIIIUICHUS;
O3HAKOMHUTBCSI C HAy4YHOM ammapatypoil M meTtogamu (U3NYECKOro HCCIeAOBaHUsA, MPHOOpecTH

HaBBIKH MTPOBEACHUS (PU3UIECKOTO IKCIIEPUMEHTA;

IMPOMU3BOACTBA, a

TaKXeE

CIOCOOCTBYIOIIHMX

— HAY4YUTBCA BBIICIATh (U3WYECKOE COJEp)KaHWE B TPHUKIAAHBIX 3a7adax Oymymiei

ACATCIIBHOCTH,

— OBJIAZICTE MECTOAAMU PCUHICHUSA WHXXCHCPHBIX 3a1a4.

1.2. Ilnanupyemple pe3yabTaThbl 00y4eHUs MO0 JUCHUILINHE (MOKAa3aTeIn
copMHPOBAHHOCTH KOMIIETEHIIUI)

[Tnanupyemblie [Tnanupyemble pe3yapTaThl 00y4eHUs M0 TUCIUILIMHE
pe3yIbTaThl OCBOCHUS 3HaHUS YMEHUS HaBBIKU

OIIOII

(KOMTIIETEHITNN )

OIIK-3 OOyuatonmiicss pomke | OOyvaronuiicss nomkeH | OOyuaronuiics I0KeH
TOTOBHOCTBIO 3HATb: OCHOBHBIC | yMETh:  HCIOJB30BATh | BIAJCTh! HaBBIKAMH
OPUMEHATh CHCTeMY | (U3WYECKHe  3aKOHBI, | OCHOBHBIE (DM3UYECKHE | TPUMEHEHHS
(byHIaMEeHTaIBHBIX SIBJICHUS U TIPOILIECCHI, HA | 3aKOHBI,  SIBICHHUSA ¥ | QU3NYECKUX  3aKOHOB
3HaHUH KOTOPBIX OCHOBAHBI | MPOLIECCHI JUIS | IBJIGHUH M TPOLECCOB
(MaTeMaTHYECKHX, OPUHIOMIBL  JCHCTBUS | HACHTU()UKAIIUH, IS WICHTH(UKALNH,
€CTeCTBEHHOHAYYHBIX, | 00BEKTOB bopmynupoBaHus u | GopMyIHpOBaHUS u
MH)KECHEPHBIX U | Mpo¢ecCHOHATBHOM pEUICHUS] TEXHWYECKUX | PEIICHUS TEXHHUYECKHX
HSKOHOMHYECKUX) ISl | ACATEIbHOCTH " TEXHOJIOTUYECKUX | U TEXHOJIOTUYECKUX
uJeHTU(DHUKAINH, —(b1.b.04-3.1) mpoOJieM SKCIUTyaTalluy | MpoOJieM SKCIUTyaTalluu
dbopmynupoBaHus U TPaHCHIOPTHO- TPaHCHOPTHO-
penieHus TEXHOJOTUYECKUX TEXHOJIOTUYECKUX
TEXHUYECKHX " MaIlliH ¥ KOMIUIEKCOB MaIlliH ¥ KOMIUIEKCOB
TEXHOJIOTHYECKUX - (b1.5.04-V.1) - (b1.5.04-H.1)
npobiem
AKCIUTyaTaluH
TPaHCHOPTHO-

TEXHOJIOTUYECKUX

MalllMH U KOMIIJICKCOB




2. Mecto nucuuminnel B ctpykrype OITIOIIT
Hucrunmuaa  «®Pus3uka» oTHocuTcss K 0OazoBoi wactu  broka 1 (B.1.5.04) ocHoBHOH
npodeccnoHabHON 00pa30BaTeIbHONW MPOTrPAMMBI aKaJAEMHUECKOTO OaKaiaBpuaTa Mo HaNpaBIICHUIO
noaroroBku  23.03.03  DOkcrutyaranus TpPaHCHOPTHO-TEXHOJOTHMYECKMX MAIIMH U KOMILUIEKCOB,
npo¢uib - CepBHUC TPAaHCHOPTHBIX M TEXHOJIOTUYECKUX MAIIMH U 000PY10BaHHS

Pa3zjiennsl iucHunIMHbI 1 MeKTUCHUILIMHAPHBIE CBSA3M € 00ecneYuBaAI0IIMMHA
(mpeAmIECTBYIOIIUMH) U 00ecnieYynBaeMbIMHU (MOCJIEYOMUMH) THCHUANINHAMU

HanmenoBanme
00eCcIeYnBarOIINX
No (TpenmecTBYIONNX) U
1/ o0ecIeunBaeMBIX
(mocneAyroIHmX )
JMCIHUTUIAH, TPAKTHK

DopmMupyeMble KOMIIETEHLIMU

Pazgen 1 Paznen 2 Paznen 3

[IpenmecTByromuye TUCHUIIMHBL, TPAKTUKH

1. | Maremarnka \ OIIK-3 \ OIIK-3 | OIIK-3

[locnenyromuye TMCUUIUIMHBL, TPAKTUKHU

Teopust MEXaHU3MOB 1
MalllnuH

OIIK-3 OIIK-3 -

3. O0béM AUCHUIINHBI U BBl y4eOHOH padoThI
O6bem aucrumuinHbl coctaBisieT 10 3aderneix eamaui] (3ET), 360 akageMudyecKnx 4YacoB
(manee yacoB). lucuunianHa u3ydaercs Bo 2, 3 ceMecTpax.

3.1. Pacnpenesnenne o0beMa JMCUMIIMHBI IO BUAAM Y4eOHOIl padoThI

Bun yaeOHO# paboThI KonnyecTBo acoB

KontakTHasi pa6ora (Bcero) 32

B Tom uncne:

Jlexrum (JI) 12
[MpakTuueckue 3austus (I13) 6
Jlaboparopusie 3ansTus (JI3) 14
CamocTosiTe1bHasi padota o0yuawmmxces (CP) 310
KoHTpoab 18

Hroro 360

3.2. PacnipenesieHne y4eOHOro BpeMeHH 10 pa3jiejiaM U TeMaM

B TOM 4YHUCJIC é
Ne HaumenoBanue pazaenna ¥ TEMEI Beero KOHTaKTHAA pa6OTa 8‘
TeMBI pasa 4acoB CP T
I 13 I13 S
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MoJieKyJIsipHasi GU3MKa M TEPMOJAMHAMHUKA
1.1. | BBenenue B ¢pu3uKy | 4 | - | - ] - | 4 | X




1.2. | Kunematuka 6 2 - - 4 X

1.3. | lunamuka 10 2 2 2 4 X

2.4. | 3akOHBI COXpaHEHUs 8 2 - 2 4 X

15 Mexanndeckue KoiaeOaHusI U 18 2 2 i 14 «
BOJIHBI

16. DIIeMEHTHI MO.HE}Ky.HHpHOﬁ u 40 i i i 40 «
CTATUCTUYECKON (HU3UKH

1.7. | OcHOBBI TEPMOJIMHAMUKH 10 2 - - 8 X

Paznen 2. DnekTpudecTBO 1 MarHeTU3M

2.1. | DnexkTpocraTtruka 34 - - - 34 X
IlocTOsIHHEIN TOK,

2.2. | DNEKTPUYECKHE LIECTTH U 18 2 4 2 10 X
MaTepuabl

23 ITocTossHHOE MarHuTHOE 38 i 2 i 36 X
oJje

24, DJIEKTPOMAarHUTHHIE 16 i i i 16 X
KOJIEOAHMS U BOJIHEI

Paznen 3. OnTuka n atomHas hpusuka

31 I'eomerprueckas u BOJIHOBAs 26 i 2 i o4 X
OITHKA

3.2. | KBaHToBas onTHka 22 - - - 22 X
DeMEeHTEI KBAaHTOBOM

3.3. | MeXaHUKU K aTOMHOMU 36 - 2 - 34 X
bu3uKu

34, ATOMHOE S7pO U 29 i i 22 X
DJIEMEHTAPHBIE YACTHUIBI

35 CoBpemMeHHas Gpu3nIecKas 4 i i i 4 «
KapTUHA MHUpa
KonTtposb 18 X X X X 18
OO01mas TpyI0eMKOCTh 360 12 14 6 310 18

4. CTpyKTYypa U coJepkaHue TUCUHUIIIMHBI
4.1 Coneprxkanue IUCHUININHbBI

Pazgen 1. Mexanuka, MoJieKyJsipHast PU3UKA U TEPMOJAMHAMHKA

Beenenune

[Ipeamer ¢usuku. Meton mo3HaHus B (pu3uke. DKCIEPUMEHTH U TeopuH. Ponb MaTreMaTukw.
@usnueckue 3akoHbl. [lonstue dakxra B ¢uszuke. Mogenu. I[lpsmbie u oOpaTHbIe 3aaudl (UBHKH.
Pa3mepHocTu (hu3nueckux BEIUYUH.

Kunemaruka

JIBmkeHre Kak TiaBHas ¢opMa cymiecTBoBaHUs Marepuu. [IpoctpancTBo m Bpems. CriocoObl
OIMCAHUS COCTOSHUS Tejla U cucteMbl Tel. CuUcTeMbl OTCYeTa U KOOpAUWHAT. Ponb u MPUHIUIIBI
BbIOOpa cucteM KoopauHat. CTernmeHu cBOOO/bl, MHBAPHAHTHbBIE CBOWCTBA YHUCIA CTENEHEH CBOOOBI.
TpexMepHOe U MHOTOMEpPHOE MPOCTpaHCTBA. MarepuanbHas ToOUKa U PacpOCTPAHEHUE 3TON MOJEIN
Ha MHOTOMEpHBIN ciiy4yal. TpaekTopusi 1 MUpPOBasl JIMHUSA, UX CBOMCTBA. CKOPOCTh U YCKOPEHHE KaK
IIPOU3BOJHBIC. HOCTyHaTe.HBHOG U BpalaTciibHOC ABUXCHUA KaK OCHOBHBIC BH/bL ,Z[BH)KCHHﬁ.
VYroBble CKOPOCTh U YCKOPEHHE, HOPMaIbHOE U TaHT€HLIMATIbHOE YCKOpeHUs. CKOpOCTh U YCKOpPEHHE
B MHOT'OMEpPHOM INPOCTpaHCTBE. MHepLHMaIbHbIE CUCTEMBI U PABHOIIPABHOCTH ITOKOSI U PABHOMEPHOT'O



npsiMOJIMHEHOTO nBMKeHUs. [locTynar o MOCTOSHCTBE CKOPOCTH cBeTa B BakyyMme. [IpeoOpa3oBanue
MHTEPBAJIOB BPEMEHU U JJIMHBI MIPU OOJIBIIUX CKOPOCTSAX OTHOCHUTEIBHBIX IBHKEHUI HMHEPIUAIbHBIX
cucreM. [IpeoOpazoBanus JlopeHIa M pPEIATHBUCTCKOE CIOXKEHUE CKOpocTed. MHTepBanm Mexay
COOBITUSIMU U €70 UHBAPUAHTHOCTb.

JIlnnamuka

Cuna u macca, cynepno3uius cuil. [lepBbiii 1 BTOpo# 3aKoHbl HploTOHA. YpaBHEHUS JBUKECHUS,
pOJIb HAYaJbHBIX YCIOBUM, MpUHLIMN AeTepMHHM3MA. [IpuMepnl pelieHus ypaBHEHUN JBUXKEHUS.
JIBrkeHre Ten B IOJIE CHJI TATOTEHUS, SBJICHHE HEBECOMOCTH B CIIyTHHKaX. /[MHaMMka ciensimmx
cucrteM. Mmnynbc, 3aKOH COXpaHEHHs HMITYJIbCa JJII MEXAaHUYECKOM CUCTEMBI, TPETUH 3aKOH
Hrrorona. BzaumonetictBue Ten uepes3 mose. O0mas GopMyIrMpoBKa 3aKOHA COXPAaHEHUS UMITYJIbCA.
Kunernueckas sHeprust MaTepHajbHON TOYKH, CBS3b €€ ¢ KOMIIOHEHTAaMH BEKTOpa uMmyibca. Pabora
U MOTeHLMaIbHas »Heprus. Pabora nepeMenienus: MaTepuanbHOW TOUYKH MO KPUBOJIMHEHMHOMY ITYTH.
[loTeHuManpHbBlEe CHIIBI, BBEIEHUE TOHATHA NOTEHLUANa JUId  B3aUMOJCHCTBYIOIIUX  TEJ.
[TorenunanpHas QyHKIMS, MOTEHIUATbHAS MOBEPXHOCTh. CBSA3b KOMIIOHEHT CHJIBI M MOTEHIIMAIBLHOM
¢ynkuuu. [loTeHuunanpHas sMa M yCJIOBHE YCTOWYMBOIO paBHOBecus. HeBO3MOXKHOCTh paBHOBECHS
CUCTEMBI B3aMMOJICHCTBYIOIIMX CTATUYECKUX TOYEUHBIX JJIEKTPUYECKUX 3apsaoB. [lpuHmmn
IUTOTHEWIIeH YNMaKOBKU U OOBSICHEHHE NMPOCTPAHCTBEHHBIX (opM KpuctayuioB. KondopmaruoHHsii
aHanu3 MoJeKyld. MoMeHT cuibl. JIlMHaMuKa BpalleHWs TOYKM W Tejla BOKPYT IOCTOSHHOW OCH,
MIOHATHE O MOMEHTE MHEPLMM MaTepuaibHOW TOUKHM U Teja. YpaBHEHUE JIBUKEHUS BPAIIAIOIIErocs
BOKPYT HEMOABUKHOW OCH Tena. MOMEHT UMITYJIbCa, CBSI3b €r0 KOMIIOHEHT C KWHETUYECKON AHEpruei
BpalleHus. VM3MeHeHne MOMEHTa MHEPLMH Tela MpH MEPEHOCEe OCH BpaulleHHs. [J1aBHbIE MOMEHTHI
WHEpPLUUU W yCTOMYMBOCThH BPAICHMS TeJl. 3AKOH COXPAHEHUS MOMEHTA MMIIYJbCa Tela U CHCTEMBbI
ten. OcoOEHHOCTH KOHCTPYKLIMH BepTojieToB. ['Mpockombsl M HMX mnpuMeHeHue. LleHTp Macc u
YpaBHEHUE €ro JBWKEHHUA. Paz/ieneHue nocrynarenbHbIX U BPAIATEIbHbIX JIBH)KEHHUI TBEPAOTO TENA.
ITapa cun. Cucrema ypaBHEHMH NIl ABM)KEHHS TBEPAOrO TEjJa U €ro KMHETHUYECKas SHEprus. 3aKoH
COXpPAHEHHUs SHEPIMU U €ro CBSI3b C PABHOMEPHOCTBHIO TE€UEHUs BPEMEHH. J[BM)KEHHE CUCTEM CO
MHOTHMH CTeneHsMu cBoOoabl. dynkuus Jlarpanxka u ypaBHeHus Jlarpanxka. [IpyHInn HauMeHbIIEro
JIEUCTBUSL.

JAuHaMuka 00JIbIIMX CKOPOCTeE

[Ipunnun otHOcuTenbHOCTH B (u3uke. PenstuBucrckuit ummynbc. [IpeoOpa3oBanue sHEpruu-
uMIrynbca. Macca U ee CBA3b € dHEpruer mokos. Macca ClI0XKHOU CUCTEMBI U €€ CBS3b C DHEprueu
B3auMOJCHCTBUsA 4acTel. HeammutuBHOoCTh Macchl. Jledext maccel m sHepreruka. KuHeTmueckas
SHEpPruss B pPEIATHBUCTCKOM MEXaHUKE. YPaBHCHHE JBWKCHUS MATEPUAIBHOW TOYKH B
PENATUBUCTCKON MEXaHHWKe. J[BMKEHHWE MaTepuaIbHOW TOYKHM MOJ JACHCTBHEM IOCTOSHHOW CHIIBI.
CkopocTh cBeTa Kak IIpeleibHas CKOpocTh. YacTuipl ¢ HyJaeBoll Maccoil mnoxos. IlpunHumn
SKBUBAJECHTHOCTH U TEOPHS IPOUCXO0KICHUSI CUIT BCEMUPHOT'O TATOTECHMUS.

Kone0anus u BoJHBI

Konebanuss kak dYacTHBIA Ciydail NIBMOKCHHS, YCJIOBHUSI TOSBICHUS KoJjeOaHWil. YpaBHEHHE
IBIDKEHUS TPYKMHHOIO MasTHUKAa UM €ro pemeHue. [‘apMoHudeckoe KoiebaHWe U €ro
XapaKTepUCTUKHU. YpaBHEHHUE JBIKEHUS (PU3NYECKOTO MAsATHHUKA U €ro pelieHue, MaTeMaTHYeCKHi
MasiTHUK. DHEprus rapMOHHYECKHX KosieOaHuil. BrIHYKIeHHbIe KoJeOaHUS U SBJICHHUE PE30HAHCA.
Pe3onanc kak nposiBienue Oudypxanuu. ABrokonedanus. [Ipumepsl NposiBIeHHs PE30HAHCHBIX U
aBTOKOJICOATETTFHBIX SIBJICHUN B KMBBIX OpPraHM3Max M TeXHHUKe. Pe3oHaHCHas mepenada SHEPTUH B
CUCTEME OJMHAKOBBIX CBSI3aHHBIX MASITHUKOB. BOJIHBI B yIpyrux cpenax, JMHEWHbIE, TOBEPXHOCTHBIE
U 00BbEMHBIE BOJIHBI, MOMEPEUYHBIC M MPOJOJIbHBIC BOJHBI, (PPOHT BOJHBI, TJIOCKHE U ChepudecKue
BOJIHBI. AHAJIIMTUYECKAs 3aMKUCh Oeryiel BoaHb. BomHOBOe ypaBHeHue. [lepenoc aHeprun Oerymiei
BosHOW. CroxeHue xonebanuil u BonH. KorepeHTHbIE MCTOYHHMKHM BOJH. MHTEepdepeHnus BOJH OT
TOYEYHBIX KOT€PEHTHBIX MCTOYHUKOB. Y CJIOBHS MOSBICHUS MaKCUMyMOB U MUHUMYMOB. ClOKEHHE
KpPYroBbIX M cepuyecknx BodH. IlocTpoenne ¢poHTa BonHBI 1o nmpuHiuny [toiireHca, moseneHue
(¢hpoHTa BOJHBI B HEOAHOPOAHOU cpene. OTpakenne u npenomieHue BoyH. [Ipuamun depma. Beisog
3aKOHa IIPEJIOMJICHUS BOJIH Ha IPAaHULIEC IBYX cpel Ha ocHoBe npuHuuna Gepma. [Ipunnun depma kax
YacTHBIN cllydail 0o0Iero mpuHIWIAa MUHUMakca. [losiBieHne OTpa)XeHHBIX BOJH B HEOJIHOPOAHBIX
cpenax, CI0XKEHHE BCTPEUHBIX BOJH W 00pa3oBaHHE CTOSYMX BOJH. IlepexomHoe cocTosiHME U BpeMs
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penakcauuy. CBs3b JAJIMH CTOAYUX BOJIH C PasMEpPaMU CpeAabl, AMUCKPETHOCTb JJIUH CTOSIYMX BOJIH.
KBanToBaHue. YpaBieHue 3By4aHUEM MY3bIKAJIbHBIX HHCTPYMEHTOB.

JIeMEeHTBI CTATHCTHYECKON U MOJICKYJIAPHON (pu3nku

MUKpPOCKONIMUECKME W MaKpOCKONMYECKHE SBIEHUA. laeanbHbId Ta3 Kak CTaTUCTUYECKAs
cucreMa MHOTUX 4YacTull. JlaBneHue, o0beM M TeMmIepaTypa rasza Kak 0O0O0OLICHHbIE XapaKTePUCTUKU
cocTosiHMS ra3a. PaBHOBecHble M HEpaBHOBECHBbIE COCTOsIHMS ra3a. OOpaTtuMble U HeEOOpaTUMbIE
mporeccel. lmarpamma gaBlieHHE-00beM. ODKCIIEPUMEHTAIbHBIE Ta30BbIE 3aKOHBI, 00OOIIEHHBIH
ra3oBbIi 3aKOH (YpaBHEHHE COCTOSIHUS UAEaJbHOro ra3a). BelBoa ypaBHEHHS COCTOSHUS UI€aIbHOTO
raa Ha OCHOBE KMHETHYECKUX MpeacTraBicHUi. DU3NUECKUN CMBICI MOHATHS TEPMOJAUHAMHYECKOU
TeMmrieparypsl. PacrmpeneneHue sHepruM IO CTeneHsM cBoOonabl. Pacmpenenenus MakcBemna u
Bonbumana, 6apomerpudeckas (opmyna. HepaBHoBecHble npouecchl. Juddysus, nuddysus depes
MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJI€HHE M €ro pojib B >KU3HEIACATENILHOCTH pPACTEHUM.
Tennonepenaua. Buyrpennee Tpenue. BeipaxkeHue HEpaBHOBECHBIX IPOILIECCOB depe3 000O0IIeHHbIE
TepMmoauHamuueckue cuiibl. CooTHoleHne B3auMHoctu OHcarepa. PeanbHbie ra3bl, ypaBHeHue Ban-
nep-Baanbca, KpuTudeckas TOYKA, pEalbHbIE HM30TEPMBbl, CXKIKEHHE Ta30B. QDIykTyaluuu H
camoopraiu3zanus npu (pa3zoBoM Mepexojie raz-KUIKOCTh. JKUAKOCTH, TOBEPXHOCTHOE HATSIKEHHE B
KHUAKOCTAX, OXJIAKIACHHE JKUIKOCTH IPU HCHAPEHUU, TEPMOPETYISALUs PAcTEeHUW M JKUBOTHBIX.
CmaumBaroniye 1 HecMauMBaromue xuakoctu. Kanusphsie siaenus, popmyna Jlamnaca.

DJIeMeHThI TePMOJAMHAMHMKH

[lepBoe Hayamo TepMOJMHAMUKH, HM30IMPOLIECCH, aAnadaTUUYECKHI Mpoliece, OXJIakKICHHE Ta3oB
npu anuabaTHYecKOM PACIIMPEHHUU U TOJNyYeHHe HU3KUX Temreparyp. YpaBHeHue Ilyaccona u ero
BbIBOJ. Kitaccuueckast Teopusl TEIIIOEMKOCTEN, IPUYMHBI OTKJIOHEHUS PEAIbHBIX TEIUIOEMKOCTEM Kak
(GyHKLINU TeMIIepaTypsl OT Pe3yIbTaTOB KJIacCCHUECKOW Teopuu. PaboTa naeanbHOTo raza B pa3iuyuHbIX
npoueccax. ObpaTumble U HeOOpaTUMBbIe UKJIIBL. TeroBsle MamUHbI U UK KapHo, BTOpoe Hadaso
TepMOAUHAMHUKU. KoMIpecCHOHHbIE XONOAWIBHUKM W TEIUIOBBIE HACOCBHL. OJHTPOIUS  Kak
TepMOJIMHAMUYECKUN ToTeHnual. Popmyna sl SHTPONUM HIealbHOro rasza. Teopema KapHo u
0000IIeHNEe TOHATHS SHTPONMHM KaKk TEpMOJUHAMUYECKOro TmoTeHIHana. CBsA3b SHTPONHUU C
MHUKPOCOCTOSIHUSIMU UAEAIBHOrO raza. CTaTUCTHYECKOE TOJIKOBAaHUE SHTPONUU. DHTPOIHS U CTEIEHb
BbIpokAeHus1 cuctembl. Dopmyna bonbeivana. DHTponus U uHopmauus. Bozpacranue sHTponuu
IpU HEOOpaTHUMBIX TMpolleccaX Ha IpUMEpPE BBIPABHUBAHUS TEMIIEpaTyphbl JABYX HAXOAAIIUXCS B
KOHTAKT€ HarpeThIX TEJ W NpU BHIPABHMBAHUM JABJIECHUHN B JIBYX 4acTsAX cocyna ¢ razom. llepsoe u
BTOpOE Hauaja TEPMOJUHAMUKHU, U >KUBbIE OopraHu3Mbl. [loHsTHEe O TepMoauHaMuKe HeOOpaTHUMbIX
IIPOLIECCOB U OTKPBITBIX CUCTEM. OHTPONHUS B CHUCTEME OpraHu3M - OKpyJXKarolas cpeaa.
[Ipon3BOACTBO SHTPONMU B HEPABHOBECHOM cpezie U Teopema [Ipuroxuna.

Pa3nes 2. DjieKTpU4YeCcTBO 1 MATHETU3M

JIeKTPpHYECKHE U MATHUTHBIE SIBJICHUS

IlonaTHe O mMOJAX, IOJSA CKAISIPHBIE W BEKTOPHBIE. XapaKTEPUCTUKU BEKTOPHBIX IOJICH:
HaIpsSKEHHOCTh, IMOTOK, LUUPKYJSIIUSA, CUJIOBBIE JIMHUM BEKTOpHOro mnojs. Cyneprno3unus MOJIEH,
3aps/bl, 3aKOH COXPAHEHUs 3apsAI0B.

B3anmopeiicTBre HEMOABMKHBIX U ABUKYIIUXCS 3apsaa0oB, OU3NUYECKUN CMBICT MATHUTHOTO TOJIA.
[Tone Toueunoro 3apsina (3akoH Kyrnona) u cuctemsl 3apsnoB. [lone numons. DneKTpocTaTHYECcKOe
MoJie MOJICKYJIbI U XUMHUYeckue peakuuwu. MHTerpanbHas ¢opma 3akoHa Kymona, Teopema ["aycca
(mepBoe ypaBHeHue MakcBena). BeiBox Gopmyn A HapsDKEHHOCTH AJIEKTPOCTATUYECKUX TMOJICH
3apsHKEHHOT0 MPSIMOTO MPOBOJA, IJIOCKOCTH, KOHJeHcaTopa. Pabora mnepememieHus 3apsaa B
ANEKTPOCTATUYECKOM  II0JIe, IMOHATHE MNoTeHuana. Bropoe ypaBHeHue MakcBemna i
ANEKTPOCTATUKH B HMHTETpalibHOM (opme. DnekTpuyeckass €eMKOCTh OIHOrO TPOBOJHHKA U JIBYX
MIPOBOJIHUKOB, KOHAECHCATOPHI, paboTa Mo 3apsjke KOHAECHCATOPOB. DHEPIus 3JEKTPOCTATHYECKOTO
nonst. M3MeHeHMe  HanmpsHKEHHOCTH — JIEKTPUYECKOrO0 TMOJiI IMPU  BBEACHUM  JTUAJIEKTPHUKA,
MOJIAPU3YEMOCTh AMDJICKTPUKA, IUAIEKTPUYECKass MNPOHUIAEMOCThb. VI3MEHEHHE IUANEKTPUYECKOU
MIPOHUIIAEMOCTH MPU XUMHUYECKUX PEaKUUsAX U UCHOJIb30BaHUE 3TOro dddexTa. DIeKTpUUecKoe Mmose
B NpoBOAHUKAX. [IOHATHE O TOKE MPOBOJMUMOCTH, BEKTOp TOKAa M cuja TOKa, AuddepeHnmanbHas
dbopma 3akona Owma. IlepBoe mpaBmino Kupxroda. [IpuunHa MOSBICHHS DJIEKTPUYECKOTO TOKa B
MPOBOJIHUKE, (PU3MUECKUI CMBICI MOHATHS CTOPOHHUX JIEKTPUUYECKUX CHJI. BriBox 3akoHa Oma aiis
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Bcel nenu. Bropoe npasmino Kupxroda. MarautHoe mosie mpsiMoro Toka, 00bICHEHUE €0 MOSBICHUS
Ha OCHOBAHMM DEITUBUCTCKUX IpeacTaBicHU. IHTerpampHele ypaBHeHuss Makcsemna Ui
IIOCTOSIHHBIX MAarHUTHBIX ToJei. IIpuMepsl BBIYMCIEHUS HAINPSHKEHHOCTEM MarHUTOCTATUYECKUX
noneit. 3akoH buo-Capapa-Jlamnaca. Bzaumoneiicteue moneit u 3apsiaoB (TokoB). @opmyna Jlopenia
JUIS. CWJIBL, JIEWCTBYIOLIEW HA 3apsA] CO CTOPOHBI JIEKTPUYECKOTNO W MarHUTHOro mnosnei. [IpunHimn
JNCUCTBUSL MAacC-CIEKTPOMETPOB M HX TPUMEHEHHMs B XUMUU. VHIyKIMOHHBIE SBJICHMS,
TpaHchopMaTopbl, (QU3MUECKUE TNPUHIMIBI UX JAeHCTBUS. Okcrtpatoku. IlonmHas cuctema
MHTETpalbHBIX ypaBHEHM MakcBemna. CMbICT WIEHOB CHUCTEMbl ypaBHEHUM Makcseia,
ONMCHIBAIOUINX SIBICHUSA, CBS3aHHBIE C M3MEHEHUSMH AJIEKTPUYECKMX M MarHUTHBIX BEIMYHMH BO
BpeMEHH. B3auMOCBSA3b 3JIEKTPUYECKAX U MATHUTHBIX MIEPEMEHHBIX I10JIEH, 2JICKTPOMarHUTHOE T10JIE U
nznyuenue. Ilonga aBwkymmxcs 3apsoB. M3iydeHue 537I€KTPOMAarHUTHOIO IO HEPAaBHOMEPHO
nByoKymmmcs 3apanom. «Ilapagokc» atoma.

Pa3nes 3. OnTuka u atoMHast pu3nka

DJIEKTPOMATHMUTHOE U3JIy4eHHe H ONTHKA

CB00OO/IHOE IIEKTPOMArHUTHOE IOJIE U €r0 CYIIECTBOBAHUE B BUJAE JIEKTPOMArHUTHOMN BOJIHBL
ITonepe4HOCTh 3NEKTPOMAarHUTHLIX BOJMH. CKOPOCTH PAaclpOCTPaHEHMs DJIEKTPOMATHUTHBIX BOJIH H
criocoObl ee u3mepenusd. lllkana snekTpoMarHuTHBIX BOJIH. CriocoObl reHepaluu U UCIOb30BaHUE B
HayKe ¥ TEXHUKE BOJIH PA3JINYHBIX YaCTOT.

SIBrieHus1, OMUCHIBaeMble BOJHOBOM Teopueil ceera. MHTepdepeHIys cBeTa, YCIOBUS NOSBICHUS
CTaTUYECKON HUHTEepQEpEeHIIMOHHON KapTUHBI, MHTEp(EpeHLUss Npu pas3feiaeHun (QpoHTa BOJIHBHI,
MIPOCBETIICHUE ONTUKU, UHTEp(EepOMEeTprl U MX Hcmosb3oBaHue. Dypbe-ciekrpoMeTphl. [Tonarue o
ronorpapuu. Jdudpakuus, nuppakuus Ha mend. PoKycHpoBKa 3JIEKTPOMArHUTHBIX BOJH M CBS3b
pasmepa IUGPAKIMOHHOTO TMATHA C pa3MepaMu  peduieKTopoB. OCOOEHHOCTH OpraHU3aNH
PaINOIOKAIIMOHHON CITYKOBl. YCIIOBUS TIepexoJia OT BOJIHOBOW ONTHKHA K T€OMETPUUYECKON. 30HBI
@penens, 30HHas w1acTuHKa Openens kak (GOKycupyromuid seMeHT. JJudpakinonHas pemerka KaK
IUCIIEPTUPYIOIIasl CUCTeMa. AHalM3 COCTaBa CBeTa IO JJIMHAM BOJIH. PeHTreHoBckas nudpaxuus,
noHaTue 00 00paTHBIX AU(PAKIMOHHBIX 33aJauaX, PEeHTTEHOCTPYKTYPHBII aHAU3 U €ro 0COOCHHOCTH
MPUMEHUTETFHO K OuosormueckuMm oObekTaM. [IpoctpancrBennas crpykrypa JHK u PHK.
JndpakiimoHHBIN Tpeaes pa3penaoneil criocCOOHOCTH ONTHYECKUX MPHOOPOB.

CBeT U BellecTBO, MOHATHE O BTOPUYHBIX BOJIHAX, Pa3/ieieHUe YHEPIUU Ha rpaHulle paszaena ¢as,
PE30HAHCHBIN XapaKTep B3aUMOICHCTBUS CBETa U BemiecTBa. [lucnepcus, Kiaccuyeckoe 00bsICHEHHE
3aBUCUMOCTH KO3((UIMEHTa NPETOMIICHUs CBeTa OT JUIMHBI BOJIHBI IAJAlOIIEro cBeTa. SIBieHue
JBOMHOTIO JIy4enpesoMIIEHNUs, MOJISIpU3aliis CBeTa KpucTaulaMy. [1oaspr30BaHHbIN CBET, ONTHYECKAS
aKTUBHOCTb, CaxapOMETpHs, HCIIONB30BAHUE SIBICHHUS BpAUICHHWS IUIOCKOCTH MOJSpHU3ALMM B
MoJIeKy sipHOM Ononorun. @oroaddext u kBaHTOBas Mpupoja cBera. Kpyr sBineHui, 00bsICHUMBIX €
KBaHTOBOM TOYKM 3PEHHUSA, MUKPOCKOIMYECKOE M MAaKPOCKOIIMYECKOE B ONTHKE. JIBOMCTBEHHOCTH
IPUPOJBl CBETAa. 3aKOHBI MOIJIOIIEHHUS CBETa, IMOHATHE O HeNMWHEHHbIX 3¢¢ekrax. OCHOBHBIC
JIEMEHTHI KOHCTPYKLUHU CHEKTPOPOTOMETPOB. 3aKOHBI OCBELIEHHOCTH, 3aBUCUMOCTh OCBELIEHHOCTH
OT BUJ1a OCBETUTEIICH.

JIEeMEHTBI Y4eHHH 0 CTPOCHHH BeLeCTBA

OcobeHHOCTH TOBENEHUST MMKpOUYacTHUll. [IpWHIMIBI ONUCaHMUA TOBENEHUS MHKPOYACTHIL,
BOJTHOBas (DYHKIIMSI, COOTHOIICHWE HeompeneaeHHocTe, BomHa ne bpoinsa. Tlocrynater bopa.
VpaBuenue lllpenunrepa (BpeMeHHOE M CTAIMOHApHOE), (U3NYECKUN CMBICT BXOJSIIUX B HErO
wieHoB. Pemenune cranuoHapHoro ypaBHeHus Illpegunrepa misg dYacTunel B OJHOMEPHOM
MIOTEHLIMAJIbHOM SIIIMKE WM YaCTULbI HA OKPYKHOCTH. YCIIOBUS IOSBICHUS KBAaHTOBBIX SIBJICHUM.
Bnusiaue maccel M 0o0acTH JIOKanM3alMM 4YacTHULl. JIByMepHas NMOTEHLUAlbHAas sMa, BBIPOKICHHE
KBAHTOBBIX COCTOSIHUI M CHSATHE BBIpOXKJAeHUA. [loTeHIIManbHas iMa KOHEYHOH ITyOMHBI U BIUSHUE €€
ryOMHBl M IIUPUHBI Ha YPOBHM SHEPrUM 4YacTUIbl. BO3MOXHOCTH JIOKAIM3alMM 4YacTUIBl B
npoctpancTBe. TyHHenbHBIN 3(dexT. 3amonHeHne ypoBHeH u npuHuun llaynu, momHas s>Heprus
COBOKYITHOCTH JIEKTPOHOB B KBAaHTOBOM CHCTEME. YPOBHHU JHEPIMHM B aTOME BOAOPOJA, MEPEXOIbI
MEXNYy ypoBHsAMHU. VHIMBHIYadbHOCTh CIIEKTPOB aTOMOB M SMHUCCHOHHBIM CHEKTPaJbHBIM aHAJIN3.
Meramnyeckas MOJENIb MOJEKYJIbl M OOBACHEHHE KOpPpENsLUH LBETHOCTH BellecTBa M 3¢ dekra
COIIPSKEHMSI XUMUYECKHUX CBsI3el B MoJiekysax. HopmanbHas v MHBEpCHAas 3aCEI€EHHOCTh KBAaHTOBBIX

9



coctosinuii. Ilormomenne, cnoHTaHHOE W BBIHYXJIEHHOe u3nydeHusa. Koadouimentsr DifHIITEHHA.
®opwmyna [Inanka. YcuieHre cBeTa Mpu NPOXOKIACHUH Yepe3 UHBEPCHO 3aceleHHyIo cpeny. [lonarue
0 Ja3epax.

duznyeckas MpUPOJa XUMUUYECKONU CBSI3U. DIEKTPOHHOE CTPOCHHE MHOTO3JEKTPOHHBIX aTOMOB,
ruOpuan3anys, OOBSICHEHUE NPUYMH TOSIBICHUS MPOCTPAHCTBEHHBIX (GopM Mosekyn. [IpuHium
MaKCHMaJIbHOTO MepeKpbiBaHus. BHyTpeHHee BpallleHHe B MOJIEKYJaX U €ro pojib B OMOXHMHUYECKUX
peakuusax. J[BH>KeHHE 4acTUIl B MHOTOATOMHBIX MOJIEKYJIAaX U BUAbI MOJEKYJISIPHON CIIEKTPOCKOIHH.
CumMMeTpHs MOJIEKYJ U TOSBJIEHUE MPAaBUII 0TOOpA.

@DOTOXUMUYECKHUE PEAKIIMM M OCOOCHHOCTH TOTEHIMAIBHBIX TIOBEPXHOCTEH OCHOBHBIX U
BO30YKJICHHBIX 3JIEKTPOHHBIX COCTOSHMI B Mojekynax. Pacman mosiexkyn mpu GpoToBO30YXKIECHUSX.
Owusnyeckas npupona ¢orocuHTe3a. TpaHcmopT sHepruu mnpu (QoTocuHTe3e. 30HHAs CTPYKTypa
AJIEKTPOHHBIX COCTOSIHUM KPUCTAJUIOB. 3allOJIHEHHBIE M HE3alOJHEHHBIE 30HBL. YPOBEHb Depmu.
[TpoBoAHWKH, MTOTYIPOBOAHUKHU U TUIIEKTPUKH. OCOOEHHOCTh TPOBOAMMOCTH B MOTYIPOBOIHHKAX.

CucremaTHKa 3JI€MEHTApPHBIX YacTUI. 3aKOHBI B3aMMOIPEBPALICHUIN YacTHUll, SAEpHbIE peaklnu,
nedext maccel. CTpoeHue sijaep, sAepHbBIE CUJIbl, YCTOWYUBBIC U HEYCTOWYUBHIC SApa, €CTECTBEHHAS U
HCKYCCTBEHHAs PaOaKTUBHOCTD. 3aKOHbI PaZloaKTUBHOTO pacnana. [TpunIMTIBI
paMOaKTUBAIIMOHHOTO aHaiu3a. «MeueHbie» aToMbl B Owojioruu. [lyTH HCMONB30BaHUS SAEPHOMN
SHEPTHUH.

3aKOHOMEPHOCTH Pa3BUTHS

[Tonsstue 00 »BomonMK B (u3uKe, OWOIOTMH M JPyrux Haykax. [IpoTHBOMOJIOKHOCTH
HaIpPaBJIEHHOCTEHN 3TUX BOJIIOIMOHHBIX TpolieccoB. [1yTu mpeoosieHust mpOTUBOPEUHS.

Bpewms B knaccuueckom Mupe. Poib neproandeckux U HeMepruoJu4eCcKUX MPUPOAHBIX MPOIIECCOB
B (OpMUpPOBAaHMH TIOHATHS BpeMeHH. VIHBapHMAHTHOCTh MPOCTEUINX (U3HUYECKUX 3aKOHOB
OTHOCHUTEJIbHO CMEHbI 3HaKa BpeMeHU. HepaBHOBECHbBIE TPOIIECCHI B CIIOKHBIX CHCTEMax U MOSIBICHUE
cTpensl BpemeHH. Poib cimydaiiHeix (hakTopoB B (DOpMHpOBAaHUHM CTpenbl BpeMeHU. DIyKTyaruw,
MOSIBJICHHE CaMOOpPraHU3allMd B  OTKPBITBIX CHUCTEeMaxX M IepepacTaHue (QUIyKTyallud B
Makpockonuueckuit a¢dext. Ponb 6udyprannii. [loBegeHne 3HTPONNH B OTKPBITHIX CUCTEMAX.

JlonmoJTHUTEJbHOCTb, COOTBETCTBHE, MPOTrH03. OOIHOCTH PyHIAaMEHTAJIbHBIX BHIBO/I0OB

(puzuku

[IpuHUIMIT JOMOTHUTENHPHOCTH W €ro BCeOOImHOCTh. Vcmonb3oBanue wmojesneit sIBICHUN |
O00OBEKTOB B MPOIECCE MO3HAHUS KaK CIEACTBHE MPUHIUNA NOMOTHUTEeNbHOCTH. OOpaTHBIC 3a/auH,
CyOBbEeKTUBHBIM (akTop mpu ux pemieHud. OrpaHUUYEHHOCTh NPHUHIMIIA TOKA3aTEIbHOCTH B HayKe.
[TpuHIMI COOTBETCTBHS, HAONIOJaeMble M HEHAONIOAAaeMble BEIMYUHBI B (usnke. TpeOoBaHUs K
dbopmupoBanuio (usmueckux Teopuil. PacmmpeHHoe TOHMMaHuWE TPUHIUINA JETePMUHU3MA.
CnyuailHO€ ¥ 3aKOHOMEPHOE B IPUPOJIE U MPEIesbl IPUMEHUMOCTH HaydyHOro nporHosa. Hay4nsiit
MPOTHO3 B Hayke 00 oOmiecTBe. @usnka u kudepHeTrka. Creasnme CUCTEMBI U YITPaBJICHUE.

4.2. Conep:xaHue JeKI Uit

Ne g5
Coneprxanue IeKIUU =g
/T S F

N

1. | BexTopHbIil cnoco0 omMcaHUs IBM)KEHHH. BekTopbl mepeMerneHusi, CKOpPOCTH,
YCKOpEHUs. YTJIOBbIE XAPAaKTEPUCTHKU JBUKCHHS II0 OKPYKHOCTH. OJIEMEHTHI
PENATUBUCTCKOM MexaHMKH. [locTynarsl crienMalbHOM TEOPUU OTHOCUTEIIBHOCTH.
[IpeobpazoBanus Jlopenma. Cnokenue ckopocteil. OTHOCHUTENBHOCTD JJIMHBI
OTPE3KOB U JUIMTEIBHOCTH BPEMEHHBIX HHTEPBAJIOB.

2. | JlnHamMuka MaTepuaibHOM TOYKM W TIOCTYNATEIBHOTO ABMKEHUS TBEPAOTO Tea. 2
[lpunuun ortHocuTeNnbHOCTU. 3akoHbl HeroTona. Buaslt cun.  [{unamuka
BpAIIATEeJIbHOTO JIBMKEHUSI. MOMEHT cuiibl. MOMEHT MHEPIMHU. 3aKOHBI COXPAHEHUS
MMIIyJIbca U MOMEHTa uMIyJibca. VHepuuanbHble W HEHMHEPLHUAIbHBIE CUCTEMBI
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orcuéra. CHIIBI HWHCPLUHA MTPH PA3TIMYHBIX BUAAX ABUXKCHUA.

Pabora, MomHOCT, M »3Heprus. MexaHuyeckas paboTa M MOIIHOCTh TIpU
MOCTYIATEIbHOM U BpalllaTeIbHOM JABMKeHMsIX. KuHeTHueckas sHeprust u Teopema
0 KUHETUYECKON IHEPTUU.

KoHcepBaTuBHbBIE CWJIBI W TOTEHUManbHasg 3Heprus. [Ipumepsl MOTEHLMANIBHBIX
noJieil. 3aKOH COXpaHEHHUsI JHEPTUU B MEXAHHUKE.

Mexannyeckue kosieOanus. KunemaTtnka rapMoHmYeckux kKojeOaHuil. CroxeHue
Kosie0aHul. AKYCTHUECKUE PE30HATOPHI.

JlunamMyka  rapMOHWYEeCKHX  KoJjieOanui.  JluddepeHumansHoe  ypaBHEHHE
KosiebaHui. 3aTyxaronye U BBIHYXKACHHBIE KojieOaHus. MexaHMYecKuil pe3oHaHcC.
MasTHUKH.

OCHOBBI TEPMOJAMHAMUKU. BHYTpEHHSIS1 SJHEprUs U MEPBOE HAYAJIO TEPMOJIMHAMHUKHU.
PabGota u Temnmo€MKOCTh Ta3a MpPH pPA3IMYHBIX Iporeccax. BTopoll 3akoH
TepMOJIMHAMUKU. TeraoBble ABATATENN U XOJoawibHble MamuHbl. KIT/] TenmoBbix
JIBUTATEJIE M CTaTUCTHUYECKUU CMBICI BTOPOTO 3aKOHa TepmoauHaMuku. [loHsTue
sHTpormu. [loHsATHE O TEepMOAMHAMHKE HEOOPATUMBIX IPOIECCOB M OTKPBITHIX
CHUCTEM.

[ToctosHHBIN AnekTpuueckuid ToK. 3akoH Oma. DnekTpoaBwkymias cuia. [TpaBuia
Kupxropa u  pacuérsl osnextpuyeckux 1meneil.  Kiaccumueckas — teopus
3JIEKTPONpPOBOAHOCTH. BpiBog 3akona Owma. Ilpupoma CcBEpXIPOBOIUMOCTH.
Hocurenn  Toxka B pas3JMyHBIX  HPOBOAHMKAX.  OJEMEHTbl  TEOpPUH
anekTponpoBoaHocTH.  [lomynpoBoguuku.  I[lomynpoBOogHUKOBBIE — MPUOOPHI.
OneMeHTBHl (U3UYECKON dyeKTpOoHUKU. KOHTaKkTHBIE SBICHMS B MeTaliax |
MOJYNPOBOJIHUKAX. YCIHEXH COBPEMEHHOW MOJYNPOBOJHUKOBONW KOMITbIOTEPHOU
TEeXHUKU. BHOTOKM 1 GMoMH(OpMaTHKa.

Hrtoro
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4.3. Conep:xanne 1a00paTOPHBIX 3aHATHI

HanmMeHnoBanue 1a00paTOPHBIX 3aHITHI

Koi-Bo
JacoB

I/I3yquHe MCXaHHNYCCKOI'O ABMXKCHUS HAa MAIlIMHE ATBy,Z[a

V3ydenne rapMOHHYECKHX KOJICOaHUH ¢ MOMOIIBIO NPYKUHHOT'O MasiTHUKA

M3mepenne EMKOCTH KOH/IEHCATOpa

I/I3yquHe LCIH ITOCTOAHHOTI'O TOKA

W3ydeHue nenu nepeMeHHOro ToKa U orpeeieHe NHAYKTUBHOCTH KaTyIIKH

[TosryueHue 1 aHaIu3 NOJIIPU30BAaHHOTO CBETA

N3ydenne 3akoHOB BHeNTHETo0 Gorodddekra

NN NININININ

Hroro

11




4.4. Conep:xanne NPaAKTHYECKUX 3aHATHI

Ne N Kon-Bo
HaumeHnoBaHue MpakTUYECKUX 3aHATUN
/1 JacoB
1. Jnaamuka 2
2. 3aKOHBI COXpaHEHUs 2
3. IToCTOSTHHBIN TOK, SJICKTPUIYECKHE 1IETTH U MaTCPUAITBI. 2
Hroro 6
4.5. Buabl u cofepxaHue CaMOCTOSITEIbHON padoThl 00y4aroIuXcst
4.5.1. Bunsl caMOCTOSATENBbHOM paboThI 00yYaIOINXCs
Bunbl camocToaTensHONH paboThl 00yJarOmuXCst KonmuecTBo yacon
[ToaroTroBka K MPaKTUYECKUM 3aHATUSIM 24
[ToaroToBka K 1a0OpaTOPHBIM 3aHATHSAM U K 3aIUTE 56
71a00paTOpHBIX paboT
CamocTosiTeTbHOE N3YYCHHUE OTICIBHBIX TEM U BOIIPOCOB 218
Kontponbhas padota 12
Hroro 310
4.5.2. CoxeprxaHne CaMOCTOSITEIIbHOW paOOTHI 00yUJarOIIHXCS
Ne Kon-Bo
HaunmenoBanue Tem 1 BOpocoB
n/m 4acoB

DOBOMIOLMST M COBPEMEHHBIE MOAETH  (U3MYECKOH KapTHUHBI  MHUpA.
CoBpemeHHass (uU3MKa Kak KyJabTypa HAONIOJCHUH, MOJICITUPOBAHHUS,
AKCIIEPUMEHTAILHOTO HCCIEAOBAHUS U KOJIWYECTBEHHOTO MPOTHO3UPOBAHUS
1. sSBICHUH  mpuponsl. Pomb  Qu3MkM B pasBUTUM  TEXHUKH U 4
arponpoOMBIIIIIEHHOTO MPOW3BOACTBA. KHHeMaTrhka MarephalbHOM TOYKH.
KoopaunatHeiii MeTton omnucaHusa ABWKEHHI. KuHematndeckoe ypaBHEHUE
JIBUKCHHSI M OTIPEJIeNIIeMbIe 110 HEeMY KHHEMAaTHYEeCKUE XapaKTePUCTUKH.

2. Kunemaruka. 3agaunm OaJUIMCTHKHM, HABEAECHUS Ha LE€lb, ONTUMHU3ALUU 4
JBUKEHMSI, UX IPUMEHEHHNE B arPOMH)KCHEPHUH.

3. Juaamuka. PeaktmBHOe nBmkeHme. JIBmwkeHue HeOecHBIX Tell. [lomérer B 4
KOCMOC. Y CTOMYMBOCTD JIBUKECHHUS. [ MPOCKOIBL.

4. 3akoHbl coxpaHeHud. Ilepemada MOIIHOCTM B MEXaHMYECKHX CHCTEMaXx.
[Ipobnema GezonopHoro AsrxeHus. [Ipo0GiemMa BeyHOrO ABUTATEINS MEPBOTO 4
poja.

12




Mexannyeckue KojaeOaHuss W BOJHBL. PacdéT KOHKPETHBIX COCTOSHUH H
orpesieNieHue COOCTBEHHBIX YACTOT KOJIEOATEIbHBIX CUCTEM

Mexannueckue BoaHbBI. BomHoBoe ypaBHeHue. Buapl BonH. MHTEpdepennms,
nudpakiys ¥ qucnepcus BoH. BoHbl n nHopmanms.

10

OCHOBHBIE TIOJIOKEHHST MOJIEKYJIIPHO-KMHETUYECKOM Teopuu. MneanbHbli ras.
OcnoBHoe ypaBHenne MKT u ypaBHEeHHE COCTOSIHUS W€ATIBHOTO Tasa.

10

DneMEeHThl MOJICKYJISIpHOH ©  cTaTUCTHYecKor ¢dm3uku. OcobeHHOCTH
KHUOAKOT'O COCTOAHUA. HOBGpXHOCTHO@ HATSAXKCHUC, CMAaUMBAHUC, KaIllUJIIAPHI.
[TouBeHHas BiIara u MOJWB PACTECHUM.

10

ArperatHble cocTosiHUSI B (pa3oBbie Tepexoibl. PeanpHbie ra3pl. CKIKEHHE
ra3oB. OCOOEHHOCTH >XUIKOTO cOCTOsiHUSA. CTpoeHue KpucTtayuioB. JledekTo
KPUCTAIITNYECKOrO cTpoeHus. [[pouHOCTh U MIACTUYHOCTb.

10

10.

SBnenus nepenoca. Ju¢dys3us, TenaonpoBOJIHOCT, U BHYTPEHHEE TpPEHUE.
MonekyapHO-KHHETHYECKAasi TEOPUs SIBJICHUU IIEpEeHOCa.

10

11.

DOneMeHThl TepMOAMHAMMKHU. TemioBas sHepreTMka U €€ SKOJOTHYECKHM
acnekT. Termnon3omsmus, MeToIbl SJKOHOMHUH TEIIa.

12.

OnexTpuueckui 3apsna. Bs3aumopneiicTBue 3apsnoB. DIEKTPOCTATUYECKOE
noje. Bekrop Hanmpsok€HHOCTH. Pacu€r »IEeKTpOCTaTHYECKUX — MOJICH.
[Torenmuan sneKkTpocTaTuyeckoro mnoisi. Pabora mo nepeMerieHuio 3apsaoB B
JNEKTPOCTaTHYeCKOM  mose. lloreHmman w®  TpagMeHT  MOTEHUMAaA.
OKBUIOTEHIIMAJIbHBIE IOBEPXHOCTH.

12

13.

OnekTpoctatuka.  CTaTHYECKOE  DJIEKTPUYECTBO.  DJEKTPU3ALMS  TEll.
I[BI/I)KGHI/IG 3apPsKCHHBIX YaCTUI B 3JICKTPHUYCCKUX IMIOJIAX. Amnamoruun MCKOY
ANEKTPOCTATUYECKUM U TPABUTALIMOHHBIM MOJISIMH.

10

14.

BemectBo B anektpuyeckoMm mose. [lonsipHble M HEMOJSPHBIE MOJIEKYIIBI.
[Tonspuzanust  gudsnexkTpukoB. Bektop cmemienud. IIpoBoaHuku B
AJIEKTPOCTATUUECKOM M0JI€. DIEKTPOEMKOCTh NPOBOAHUKOB. KOHIeHCaTOpBI.

12

15.

IToCTOSIHHBIN TOK, NEKTPUYECKUE LIENN U MaTepUajbl. DJIEKTPUIECKUIN TOK B
KUJKOCTSAX M ra3ax. KopoHHBIH paspsn. DaeKTpopuiIbTPHL.

10

16.

MaruuTtHOE Tone. B3auMoIencTBUE DIEKTPUYECKHX TOKOB. Pacuérsl
MarHuTHBIX Tnosie. 3akoH buo-CaBapa-Jlamiaca. MarHuTHbBIE CBOMCTBa
BemecTBa. Jlma-, mapa- u  ¢eppomarHeTuku. JlomeHbl. DeppuTHI.
DJIEKTPOMAarHuTHBIE cenapaTopbl B arpoOMHKeHepuu. JleicTBUE€ MArHUTHOTO
MOJIsl HAa AJIEKTPUUECKUN TOK U JABHXKYLIMECS 3apshKeHHble yacTuibl. Cuia
Awmrnepa u cuna Jlopernna. Db dext Xoma. DneKTpoIBUTaTEIH.

14

17.

IlocTtossHHOE MarsuTHOe T10JIe. llocTOsSHHBIE MarHuThbl. Mar"uTHOE II0JIE
3emnu. JIBMKEHHME 3apsHKEHHBIX YAacTUIl B MAarHUTHBIX MoOJIsIX. Macc-
CHEKTPOMETPHSI.

10

18.

DJieKTpoMarHuTHas MHAyKus. 3akoH Papazaes u npaBuiio Jlena. Mexanusm
Bo3HUKHOBeHHd OJIC wunaykumu. ['eneparopsr rapmonudeckoid I/C u
TpanchopmaTopbl. MHIYKTUBHOCTH NPOBOAHUKOB. ODHEPTUS MarHUTHOTO
TOJIA.

12

19.

DOneKkTpoMarHuTHeIE KosneOaHus W BOJHBEL. M300perenue pammo. Ilepemaua
CHUTHAJIOB. Pa,Z[I/IOCBHSL 1 pagruOJIOKaIus. MI/IKpOBOJIHOBa}I TEXHHKA.

12

20.

[Tepemennsbiii snexkTpudeckuid Tok. Llenu nepemenHoro Toka. 3akoH Oma s
uene mnepemMeHHOro Toka. [lonHOe compoTHBIEHHWE NEPEMEHHOMY TOKY.
BekropHas nuarpamma. Pe3oHaHc B 1EMX NEPEeMEHHOTO TOKaA.

12

21.

OnexkrpomaruutHoe moje. O6o6menne 3akoHa dapages. 3aKoH MOIHOTO
Toka. TOk cMmeleHus. DJIEKTPOMarHuTHbIE BOJIHBL. YpaBHEHUsT MakcBeia.
Cucrema ypaBHeHuid MakcBemia B auddepeHIUaNIbHON W HHTErpaibHOU
dbopmax. Bextop VYmona-lIloitnTunra. [laBnenue cBera. ['apmMoHMYECKUi

12

13




ocmuuiATop. CBOOONHBIE AJIEKTPOMArHUTHBIE KojeOaHus. 3aryxaronme u
BEIHYXJICHHBIE KonieOanusi. Pe3oHanc.

22.

lenepanus, nepemaya W NOpUEM DIEKTPOMATHUTHBIX BOJH. OTKPBITHINA
KoieOaTenbHbIE  KOHTYp. IlpuHmmm  paGoTel  paguonepenaTynka U
paauonpuéMHuKa. Moaymaus U AETEKTUPOBAHUE AJIEKTPOMArHUTHBIX BOJIH.
Papnonokanusa u tenesuaenue. Ilkana 31eKTpOMarHuTHBIX BOJIH. PasnuyHbie
JTMATa30Hbl 9acTOT JJEKTPOMArHUTHBIX BOJH, UX XapaKTEPHbIE OCOOCHHOCTH
U TEXHUYECKHE CpEACTBa HX TMojy4yeHus. Vcrnonb3oBaHUE BUIIUMBIX
yIbTPaQHUONETOBBIX M JAPYIMX HM3JIy4eHUH B  PACTCHHEBOJCTBE U
JKHBOTHOBOJICTBC.

10

23.

DJIEMEHTbl TE€OMETPUYECKONM ONTUKU. OCHOBBI TE€OMETPUUYECKON OINTHKH.
@®opmynel @penens. [Ipunuun obpatuMocTu cBeToBBIX Jydeil. [IpubGopsr
reomerpuueckord  ontukd. Doromerpus. OnThueckwe  U300paKCHHS.
MexaHu3M 3penusi, 1edexTsl 3penus. OnTudeckue siBieHus: B atMocdepe.

12

24.

DOnemeHTHl BoJHOBOM ontuku. [IpuHnumn [roiirernca. Matepdepenius ceera.
KorepeHTHOCT M ONTHYECKMH XOJ Jyde. VYClIOBUA MakCUMyMa U
MuauMyMa. MHaTEpdepomerprl. DnemenTsl rojorpaduun. Judpakius ceera.
[Mpunuun Troiirenca-®Openens. Audpakiuonnas pemeérka. Crnexrporpadus.
Jludpakiust peHTTeHOBCKHUX JTy4YeH.

12

25.

KBanToBass ontuka. JlromuHecueHuus. BwiHyxkaeHHOE U3IIy4eHHE U
onTHYEeCKHe KBaHTOBbIe reHepaTopbl. doronwsl. OmbeiTr bére, sddekt
Komnrona.

10

26.

B3aumoneiictBue wu3nydeHuss ¢ BemiecTBoM. [lonsipusanusi cBeta mnpu
OTpaX€HUHW U TnperomiieHuu. J[BoliHoe nydenpenomienue. ONTHYECKU
akTuBHbIe BemlecTtBa. Caxapumerpbl. VckyccTBeHHass aHM30Tponus M €€
ucnoJsib3oBanue. HopmanpHas W aHOMaibHasg jaumcnepcusa. TemioBoe
m3nydeHue. AoOcomoTHO uépHoe Teno. 3akoHbl Kwupxroda, Credana-
bonbiimana u  Buna. @®opmyna Ilnanka. Onruyeckas DUPOMETPUS.
dorordpdexr. BHemHuN, BHYTPEHHHMH ©  BEHTWIBHBIA  (HOTOIPdEKT.
VYpaBuenue Ditnmreiina. [lpumenenne dorornementoB. Dpdexr Komnrona.
JlromuHecnienTHOE Wu3NMydeHune. buomoMuHecneHnusa. POoTOOMOIIOTHYECKUE
nporeccel. ®DortocuHTe3. TepmomuHamuka © MeXaHH3M (HOTOCHHTE3A.
buosnepreruka.

12

217.

DNeMEHTbl KBAaHTOBOM MeXxaHUKU. KopnycKynspHO-BOJHOBOM Jyalu3M.
Judpakuus snekTpoHoB. COOTHOIICHHsS] HEONpPeneNEHHOCTEH. YpaBHEHHE
[lIpenunrepa. ATom Bogopoaa. DHepreTuueckue ypoBHH aTtoma. [loTeHiman
Bo30OyxaeHuss u uonuzanuu. [loctymarer bopa. M3nydenune u morsoiieHue
sHepruu. Bonoponononodnsie uOHBL. CTPYKTypa CIIOXHBIX aTOMOB.
DHEPreTU4YecKue YpoBHHU B CIOKHBIX aroMax. [Ipunmun [Maynu. Ontuyeckue
CHEKTPbl U CIEKTPhl PEHTreHOBCKOro u3nyudeHus. llepuonuueckast cucrema
anemenToB JI.M.Menaeneena.

12

28.

DneMeHTBl KBaHTOBOM MeXaHWKW M aToMHOM (u3uku. IlocTaHoBka 3amay o
IBI)KEHUM MHKpodacTul. Oneparopsl (usnueckux BeauunH. KBaHTOBbIE
COCTOSIHMSL.

10

29.

dusznka MOJIEKyJ. DHepreTudeckue ypoBHH  Mojekyn. OOMeHHoe
B3auMojieiicTBre. MoJeKyssipHble CreKTpbl. IlpuHImm paboThl KBaHTOBBIX
TEHEpPaTOPOB. JIEKTPOHHBIM MMAapaMarHUTHBIA pe3oHaHc. [lomumepsl u
KUJKUe KpucTamibl. OCHOBHbIE BUIBI KOJUIEKTUBU3AIMU MOJEKYI. SIBleHMe
PaauOAKTUBHOCTU. BUIbl paiMOaKTUBHOTO pacraja. 3akOH paJuOaKTHUBHOIO
pacnmana. CraOuiapbHBIE W pPagUOAKTHBHBIE  HM30TONBL.  [IpUHIUIIBI
PaaNOAKTUBALIMOHHOIO aHan3a. SepHbple peakuuu. MexaHus3M SIEpHBIX
peaknuii. llenHas peakumst nenenwus sipep «MedeHbIe» aTOMbl B OMOJIOTHH.

12
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[lyTn ucnosib30BaHUs JIEPHOM SHEPTHUH.

30. | Dnmemenrtapuble  uyacTuubl. Kiaccuukamust — >JIE€MEHTapHBIX — YacTHII. 12
BsaumornpeBpaiaeMocTh  3J€MEHTApHBIX 4YacTUIl. MeToabl  yCKOpEHUs
yacTull. AHTHYAacTUIBI U aHTtuBeuiectBo. CoBpemMeHHas (u3uka W
arpounxeHepus. BemectBo u mone. OOBEKTHI U MPOIECCHl. DBOJIOIMOHHBIC
mporecchl MpeoOpa3oBaHUs MaTepuu. BellecTBeHHbIE, >HEPreTHYECKUe,
AJICKTPOMArHUTHBIE W HWHGOPMAIMOHHBIC TpeoOpa3oBaHusi OMOOOBEKTOB.
PazButue arpopusuku, OHOMEXaHHKH, OHOMU3IMKH, OHOPHEPreTHKH,
OMonH(pOPMATUKHN, OMOTEXHOJIOTHH U arPOUHKCHEPHUH.

31. | AToMHOe SIpo M 3JeMEHTapHble YacTuIbl. MoHu3Mpylomue u3IydeHus U 10
OLICHKa MX JCHCTBUS Ha MAaTe€pUalbl M JKUBBIE OpPraHU3Mbl. MeTobl
U3MEPEHUST HMHTCHCUBHOCTM MOHU3MPYIOIIUX W3Iy4yeHUl. EcTecTBEeHHBIN
paguamoOHHBIA (QOH.

32. | CoBpemeHHas gu3uueckast KapTuHa Mupa. Poib GU3MKU B pa3BUTHH TEXHUKU 4
Y arpoINpOMBIIIEHHOTO TPOU3BOJICTBA.
Hroro 310

5. YueOHO-MeTOAMYECKOE 00ecieueHrne CaMOCTOATEIbHOI padoThl 00y4aK0IMXCS
0 JUCIHUIIINHE

YyebHO-MeTonnueckue pa3padboTku nmetorcs B Hayunoit 6ubnuoreke ®I'BOY BO HOxHo-
VYpansckuii [AY:

1. OcHOBBI BHOpPAIMOHHONW MeEXaHUKU [DJEKTPOHHBIH pecypc] : ydeO. mocobue s
CaMOCTOSITENILHONW pabOThl CTYJCHTOB OYHOM M 3a04HOM (hopM OOyueHHs HalpaBICHUs MMOATOTOBKU
23.03.03 DOxkcrutyaTanusi TPaHCIIOPTHO-TEXHOJIOTHUECKUX MAIIUH U KOMIUIEKCOB / FOxkHO-Y panbckuit
I'AY, Uucturyr Arpoumkenepun ; cocT.. E. M. bacapeirmna [n np.] .— YensOunck: HOxHO-
Ypanbckuii Ay, 2016 — 58 c. — Hocryn u3 JIOKaJbHOMN ceTu
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonHoBas M KBaHTOBas ONTHKA [DJEKTPOHHBIA pecypc| : METOIUYECKHE YKa3aHUS U
3amanus mo (u3uke sl 0akalaBpoB W CTYIEHTOB WMHXKEHEPHBIX crenuaibHocTed / cocT.: E. M.

bacapeiruna [u np.] ; KOxuno-Ypansckuii 'AY, Uactutyt arpounxenepun .— Yensounck: FOxHo-
VYpanbckuii I'AvY, 2015 — 41 C. — Hoctyn u3 JTOKAJIBbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/12.pdf. — JHoctyn u3 ceTu WutepHer

http://188.43.29.221:8080/webdocs/fisika/12.pdf.
3. MonekynspHas ¢usuka [DneKTpoHHBIM pecypc] : merox. ykazanusi / cocr.. E. M.

Bacapeiruna [u ap.] ; FOxuo-Ypansckuit 'AY, UncTuTyT arpounkenepun .— YensoOunck: KOxHO-
Ypansckuii T'AY, 2017 — 20 c.— Hoctyn u3 JIOKaJIbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — JHocTyn u3 ceTu WutepHer

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

6. ®OoHI OLICHOYHBIX CPEACTB AJIsI IPOBEACHUS
NPOMEKYTOUYHOH aTTecTANMU 00y4al0IIHUXCS M0 JUCHHUIIJIMHE

Jnst ycTaHOBIEHHUSI COOTBETCTBUSI YPOBHS MOATOTOBKM oOydaromuxcsi TpedoBanusim OI'OC
BO pa3pabotan (oHII OLIEHOYHBIX CPEICTB JUISI TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M IPOBEICHUS
MPOMEXYTOUHOM arTecTauuu oOydaroumxcs 1o AucuuiimHe. @DOOHJ OIEHOYHBIX CPE/ICTB
npenacrasieH B [Ipunoxenun Nel.
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http://192.168.0.1:8080/localdocs/fisika/11.pdf

7. OCHOBHAsI M TONOJTHUTEJbHAsI y4eOHasi IUTePaTypa, Heo0X0AMMAas 1JIsl OCBOCHHS
AUCHMILTUHBI

OcHoBHasl U JOTIOJNIHUTENbHAs yueOHas tuteparypa umeercs B Hayunoit Oubnmnoreke U

ANEKTPOHHOU HH(POpMamoOHHO-00pazoBarensHOi cpene @I'BOY BO H0xHo-Ypanbckuit [AY.

1.1.

1.2.

1.3.

1.4.

1.5.

1.7

1.1.

OcHoBHasi InTepaTypa

I'pabosckuit P.M. Kypc ¢usuku [Dnekrponnsiii pecypce]: yued. nocobue / P.U. I'paboBckuii -
Mocksa: Jlanb, 2012 - 608 c. - Jocrym k mnomHomy Tekcty ¢ caidta OBC Jlans:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l i1d=3178.

NBanos 1. B. COopHUK 33724 11O KypCy OCHOBBI (DM3HKHU ¥ OMOPU3UKH [ DIEKTPOHHBINA pecypc]:
/ BanoB WM. B. - Mocksa: Jlanp, 2012 - [Joctynm xk momHomy Tekcty ¢ caiita OBC Jlanb:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3802.

Jlusennie H.M. Kypc dusuku [Dnexrponnsiii pecypc]: yueonuk / H.M. Jlusenues - Mocksa:
Jlanp, 2012 - 672 c¢. - Joctyn K mnoiaHoMy TekcTty c¢ caiita OBC  Jlass:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2780.

Mexanuka. MonekynspHas QU3UKa U TEpMOJIMHAMUKA [ DIEKTPOHHBIN pecypc]: mabopaTopHbIi
MPaKTUKyM 1O (DU3UKE N7 CTYICHTOB OYHOW M 3a04HOM (opM OOydeHHs MO HaINpaBICHUIO
140400 - "Dnekrposnepreruka u snekrporexnuka” / YC'AA; coct.: E. M. bacapsiruna [u ap.] -
Yensbunck: UI'AA, 2012 - 140 c. - Jloctym W3  JIOKQJIbHOW  CETH:
http://192.168.0.1:8080/localdocs/fisika/7.pdf. - Hoctyn u3 cetu WuTepHer:
http://188.43.29.221:8080/webdocs/fisika/7.pdf.

CagenbeB U. B. Kypc obmieit ¢pusuku: yued. mocodue: B 3 1. / U. B. CaBenbes - CIIG.: Jlans,
2007 - T. 1: Mexanuka. MonekynsipHas ¢usuka [DnekTpoHHBIH pecypc] - 432 c. - Jloctyn k
notHOMY TekeTy ¢ caiita OBC Jlans: http://e.lanbook.com/books/element.php?pll 1d=71760.

CagenbeB 1. B. Kypc oOmieii ¢pusuku: yuebHoe mocodue ais CTyAeHTOB By30B: [B 3 1.] / 1. B.
CapenbeB - CII6.: Jlamp, 2008 T. 2: DnekrtpudyecTBO W MarHeTu3Mm. Bomabel. OnTtuka
" [DnektpoHHBI pecypc] - 496 c. - Jloctryn k mnoinHoMy Tekcty c¢ caiita OBC Jlanb:
http://e.lanbook.com/books/element.php?pll_id=71761.

CagenneB 1. B. COOpHUK BOIIPOCOB U 33a1a4 1o o01iei (husuke [ DIeKTpOHHBIN pecype]: yueo.
. mocobue / 1. B. CasenneB - Mocksa: Jlans", 2016 - 288 c. - JlocTyn K MOJTHOMY TEKCTY C cailTa
OBC Jlans: http://e.lanbook.com/books/element.php?pll id=71766.

JlonoiHUTeIbLHAS JTUTEpPaTypa

Bonwskenmreita B. C. Coopauk 3amay o oomemy kypcy ¢usuku [Tekct] - C.-ITerepOypr:
Kuwxnsiit mup, 2003 - 328c.

Bonwskenmreita B. C. Coopauk 3ama4 o oomemy kypcy ¢pusuku [Tekct]: Yue6.mocobue s

" Bry30B / Ilog pen.l.B.CaBenbeBa - M.: Hayka, 1990 - 397c.

I'pa6orckuit P.U. Kypc pusuku [DnexTponHslit pecypc]: yueb. mocodue / P.W. I'paboBckwuii -

1.3. Mockaga: Jlanb, 2012 - 608 c. - JlocTym k mosiHOMY TeKceTy ¢ caiita ObC JlaHs:

http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3178.

3ucman I'. A. Kypc obuieit pusuxu [ Inexrponnsiii pecype]: B 3-x 1./ I'. A. 3ucman, O. M.

Tonec - CII6.: Jlans, 2007- T. 1: Mexanuka, MoJeKyJIsipHast pU3HKa, KOJIeOAHHs U BOJTHBI
" [DnexTpoHHbIN pecypc] - 352 ¢. - JlocTyn k moinHOMY TeKceTy ¢ caiita ObC Jlans:

http://e.lanbook.com/books/element.php?pll_cid=25&pl1 1d=508.

Npanos U. B. OcHoBsl puzuku un 6nodusuku [ DinekTpoHHbIi pecypc]: / MBanos U. B. -

1.5. Mockaa: Jlanp, 2012 - JToctyn k noaHoMy TekcTy ¢ caiita ObC Jlanb:

http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3801.
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Hponos U. E. 3agaun no obmieit pusuke [Dnexrponusiii pecype]: / U. E. Uponos - Mockaa:
1.6. Jlanp", 2016 - 416 c. - Jloctyn k mostHOMY TeKcTy ¢ caiita DbC Jlanb:
http://e.lanbook.com/books/element.php?pll_id=71750.

Kanamraukos H. I1. IlpakTukym 1o pemeHuo 3a1au mo oouiemy kypey ¢pusuku. KoneGanus u
1 7 BOJHBL. OnTuka [Onextponnbiit pecypc|: / Kanammukos H.I1., Koxesuuko H.M., KoTeipio
"~ 'T.B., Ciupun I'.I". - Mocksa: Jlanp", 2013 - [locTyn k noiaHoMy Tekcty ¢ caiita ObC JlaHb:
http://e.lanbook.com/books/element.php?pll_id=38839.

Kanamraukos H. 1. Ilpaktukym mo pemeHuio 3a1a4 mno oouiemy kypey Gusuku. OCHOBBI
KBaHTOBOU ¢u3uku. CTpoeHHEe BemecTBa. ATOMHAs M sifaepHast pusnka [ DNeKTpOHHBINA pecypc]:
1.8. / KanamnukoB H.I1., KoxeBuukoB H.M., Koteipnio T.B., Criupun I'.I". - Mocksa: Jlans", 2014 -
Hoctyn k nonHoMy TekcTy ¢ caiita ObC Jlansb:
http://e.lanbook.com/books/element.php?pll_id=49468.

Kamamuukos H.I1. ®usuka. UHTEpHET - TECTUpOBaHNE OA30BBIX 3HAHUH [ DJIECKTPOHHBIN
9 pecypc]: / H.II. Kamamraukos, H.M. KoxeBHukoB - Mocksa: Jlanb, 2009 - 150 c. - [locTym k
" momHOMY TekcTy ¢ caiita DBC Jlanb:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=172.

11 CagenbeB U. B. Kypc o6mieit dusuku [Teker]: Yueb.mocodue mist BTy308B. T.2.
7" DnektpudecTBO U MarHeTu3M. Boiabl.OnTuka - 496¢. - M.: Hayka, 1982

C6opnuk 3anau o ¢usuke [Dnexkrponnsiii pecypc]: / P. II. bezepxuss, H. H. ['opoxosckwuii,
111 P. U. I'pabogckuii; [Tox pen. P. W. I'pabosckoro - Mocksa: Jlans, 2012 - 128 c. - Jloctyn
7" nonHoMYy TekcTy ¢ caiita ObC Jlanb:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3899.

Iepuoguyeckue u3xaHus:

«[Ipubopsl W TEXHUKA OKCIEpUMEHTa», «JlocTmwkeHuss Hayku U TexHHKH B AlIK»,
«MexaHuzausi M OJCKTpUUKAIMS ~ CEIbCKOro  Xo3siicTBa»,  «CHOMpPCKHMI  BECTHHK
CEJIbCKOXO35MCTBEHHOW HaykKn», «CelbCKOXO3SMCTBEHHBIE MAIllMHBI U TEXHOJOTHM», «Poccuiickas
CEJIbCKOXO35IMCTBEHHAs HayKa», «CBETOTEXHUKAY, « DIHEPTOHAIZ0PY.

8. Pecypchbl nHPpOpMALIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH « AHTEepHET», HE0OX0AUMbIE
JJIS1 OCBOCHMS IU CIUTLTHHBI

1. Equnoe okHO 1oCTyIa K ydeOHO-MeToANYeCKuM pa3padboTkam https://roypray.pd
2. OBC «Jlanw» http://e.lanbook.com/
3. VuuBepcurerckas oudamorexka ONLINE http://biblioclub.ru

9. MeToauvecKkue YKa3aHUsA Il 00y4al0IIUXCH 10 OCBOCHUIO JUCUMILIHHBI

Y4uebHo-MeTonueckne pa3padboTku uMmerorcs B Hayunoit  Oubnmorexe U AIIEKTPOHHOMN
nHpopMannonHo-o6pazoBatenbHOM cpene PI'BOY BO 0xHOo-Ypansckuii [AY:
1. OcHOBBI BHOpPAIMOHHONW MeXaHUKU [DJEKTPOHHBIH pecypc] : ydeO. mocobue Is

CaMOCTOSITENIbHOM pabOThl CTYACHTOB OYHOW M 3a04HON (opM OOy4YEeHHS HaIpaBJICHUS MOJITOTOBKU
23.03.03 OkcmyaTanus TPaHCHOPTHO-TEXHOJIOTUYECKUX MALIMH U KOMIUIeKCOB / FOxHO-Y panbckuit
I'AY, Uucturyr Arpoumxenepun ; cocT.. E. M. bacapeirmna [n np.] .— YensOunck: HOxHO-
Ypanbckuii Ay, 2016 — 58 c. — Hocryn u3 JIOKaJbHOMN ceTu
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonHOBas 1 KBAaHTOBAsl ONTUKA [ DJIEKTPOHHBIN pecypc| : METOAMYECKHUE YKa3aHUs U 3aJaHUs
o ¢u3uke s 6aKalIaBpOB U CTYACHTOB MHKXEHEPHBIX CrienuaabHocTel / cocT.: E. M. Bacapeiruna [u
ap.] ; FOxno-Ypansckuii [AY, UactutyT arpounxkenepun .— Yenaounck: KOxuHo-Ypanbckuii IAY,
2015 .— 41 c¢. — Joctyn u3 nokanbHOM cetu http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
Hoctymn u3 cetu MaTeprer http://188.43.29.221:8080/webdocs/fisika/12.pdf
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3. MonekynsapHas ¢usmuka [DneKTpoHHBIH pecypc] : MeTon. ykasanus / coct.. E. M.

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

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

4. MeTonuueckue yKa3aHusl U KOHTPOJIbHBIC 3a1aHus TI0 (GU3HKE [ DIEKTPOHHBIN pecypc] : i
CTYICHTOB 3a04HOU (hopMbl 0OydeHus. Y. 1. duznueckne 0CHOBBI MeXxaHUKU. MomnekynspHas pu3uka
u TepMonuHaMuka / coctT.: ABneeB M. B. ; FOxno--Ypansckuit 'AY, UHCTUTYT arpouH>XeHEepUU .—
Yensaounck: KOxuo-Ypanbckuit [AY, 2016 .— 70 c. + wi. — ¢ npun. — 0,6 MB .— Jloctym u3 cetn
WNutepuer . http://188.43.29.221:8080/webdocs/fisika/krabl.pdf — JlocTyn #3 JOKaJbHOW CETH.
http://192.168.0.1:8080/localdocs/fisika/krabl.pdf

5. Meroauyeckre yka3zaHusi 1 KOHTPOJIbHBIC 3a1aHus 110 (pu3uke [DIEKTPOHHBIN pecypce] @ mms
CTYEHTOB 3a04HOU (popmbl oOyueHus. Y. 2. DneKkTpoArHAMHKA U KBaHTOBas (U3UKa / COCT.: ABlIeeB
M. B. ; FOxno-Ypansckuii 'AY, UncTutyT arponnmkenepun .— Yensounck: OVpl'AY, 2016 .— 62
c. + win. — ¢ npui. — bubnmorp.: ¢. 60 (18 nazs.) .— 0,6 MB .— Jloctym u3 cetu UuTepner .—
http://188.43.29.221:8080/webdocs/fisika/krab3.pdf - Jloctym W3 JIOKaJbHOW  CETH.
http://192.168.0.1:8080/localdocs/fisika/krab3.pdf

10. UudopmManinoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble P OCYIIeCTBIEHUU
0o0pa3oBaTeIbHOIO Mpolecca 1o JMCHUILVINHE, BKJIYas NepedyeHb NPOrpaMMHOro odecnedeHust
U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTaHIMIA MPEJOCTAaBIIACTCS JOCTYI K 0a3aM JaHHBIX:
- KoncynwsranTllntoc (cripaBodHbIC TPABOBBIE CHCTEMBI);

- Texakcnept (nHpOpMaMOHHO-cTipaBoyHas cucrema 'OCToB);

- «CenbX03TeXHUKa» (ABTOMAaTHU3UPOBaHHAs CIIPAaBOYHAs CUCTEMA).

11. MarepuajbHO-TeXHHYeCKasi 0a3a, He0OX0oAUMAas JJIs1 OCYUIeCTBJICHUS
00pa3oBaTeIbLHOIO NMpouecca No JUCHUILINHE

ITepedyennb y4eOHBIX Ja0opaTopuii, ayANTOPHIl, KOMIILIOTEPHBIX KJIACCOB

1. Yuebnas maboparopusi 2053, ocHalleHHas OOOPYJOBAaHUEM Ui BBHIMOJIHEHUS paboOT 1o
pazaeny «MexaHuKay.

2. Yuebnas maboparopusi 2093, ocHaimieHHas 0OOpYJOBAaHUEM [UIS BBHINOJIHEHUS paboOT 1o
pazaenam «OnTukay, «IJEKTPOMArHETU3MY.

3. Aynuropus 3103, ocHameHHas ~MYJIbTUMEIUNHHBIM  KOMIUIEKCOM  (KOMIIBIOTED,
BHJICOITPOCKTOP).

IlepeyeHb OCHOBHOIO y4e0OHO-/1a00pPaATOPHOT0 000PYI0BAHUS
1. ®usnyeckuii MasTHUK.

. MareMaTnyeckuii MasiTHUK.
. MastaHuk O6epOexa.

. [Ipubop ATByna.

. [Ipy’kxMHHBIE MAATHUKHU.

. KpytunbHbie MassTHUKH.

. Magrauk Makcsenna.

. BogsiHoit MaHoMeTp.

. Hacoc.

10. Bentunsrop.

11. Becwr BII-4.

12. Becsr BJIKT-M.

O 0N L B~ W
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13. TepmomeTpsl.

14. ITcuxpoMeTpsl.

15. CrexnsiHHBIE LMIIMHPBIL.

16. bropetku.

17. Habop Ten o6Texaemoit popmsl.

18. Habop pa3HoBecoB.

19. Mara3uHbl CONPOTUBICHUH.

20. YcTaHOBKa JUTsl U3YYECHHS DJICKTPOIIH3a.

21. Peocratsl.

22. AMniepMeTpsl.

23. BobT™METpBI.

24. KonaeHcatopsl.

25. ConpoTUBICHUS.

26. AKKyMYJISITOPBI.

27. ConeHOUABI.

28. CepaeyHuKw.

29. TanreHc-raJlbBaHOMETPBI.

30. 'anbBaHOMETPBI

31. HaGop mryHTOB.

32. Habop n100aBOYHBIX COMPOTUBIICHHUH.

33. DnexTpodopHas MalHa.

34. DIEeKTpOMETPHI.

35. IlocTossHHBIE MAarHUTHI.

36. MarHuTHBIE CTPEIIKH.

37. DneKTpOMarHur.

38. Ilonmxkaromnuit TpancGopmMarop.

39. Moct Yurcrona.

40. McTOYHMKH TOCTOSTHHOTO TOKA.

41. Pe3ucropsl.

42. I[IpoexunoHHbIH (HOHAP.

43. BepTukanbHas 1IKajaa co UIENbIO.

44. Habop nudpakImOHHBIX PEIIETOK.

45. Crnekrporpad.

46. [IppeMHHK U3Ty4EHHUS.

47. OnTH4eCcKUil MUPOMETP.

48. ®orornemenTt CBII-4.

49. Habop cBeTopUIBTPOB.

50. JIun3sl.

51. Dkpan.

52. ®oTomeTp.

53. IcTOYHUK MOHOXPOMAaTH4YECKOIO CBETA.

54. Habop MCTOYHUKOB ONTHUYECKOTO M3TyUCHUSI.

55. IllTaHreHUUPKYIIH.

56. CexyHIOMEpBHI.

57. YBUY-anmapar.

58. YcraHoBKkH ynbTpadroaeTOBOTO 00TyUeHHUS.

59. YcraHoBKa 1O 3JEKTPOHHO-UOHHOI 00paboTKe CeMsH.

60. JTroctpa UnkeBCcKOro.

61. Biiaromepsl.

62. MHUKPOCKOIIBI.

63. KoMIJIeKThI TJIaKaTOB 110 OCHOBHBIM pa3jiesiaM (pU3UKH.

64. KoOMIUIEKT CTEHJOB IO TMAaTEHTHBIM pa3padO0TKaM, CBS3aHHBIM C HCIIOJIh30BAaHUEM
¢dusnveckux GakToOpoB B arpONPOMBIIIICHHOM ITPOU3BO/ICTBE.
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12. UuHoBanmoHHbIe (hOPMBbI 00Pa30BaTEJIbHBIX TEXHOJIOT U

Bun 3agarusa

®dopMmbI pabOTHI

Jlexun

J3

I13

AHaIN3 KOHKPETHBIX CUTYallUI
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IIPH/IO/KEHHUE Nel

®OH/JI OHEHOYHbIX CPEACTB

JUIS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IPOBEJCHUS MPOMEKYTOYHON aTTecTaluu
obyuatomuxcs o aucuuriae b1.65.04 ®u3znka

Hanpasnenue noaroroBku 23.03.03 Ixkcmiryaranus TPAHCHOPTHO-TEXHOJIOTHYECKUX MAIIMH U
KOMILIEKCOB

[Tpodpuis CepBrc TPAHCHOPTHBIX U TEXHOJOTHYECKUX MAIIIMH ¥ 000py10BaHUA

YpoBeHb BBICIIETO 00pa30BaHusI — OakajJaBpUaT (aKaJaeMHYeCcKuii)
Kpanudukamus — 6akaaaBp

dopma 00yueHus — 3a04HAast
(ToMHBIH CPOK 00yUICHHSI)

Yeast0uHCK
2018
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N

COAEPXKXAHHUE

Kommerennuu ¢ ykazanueM stana ux ¢gopmupoBanus B nporiecce ocsoenust OITOIT
[Toka3zaTenu, KpUTEPUH U IIKaJIa OIIEHUBAHUS CPOPMUPOBAHHOCTH KOMIETEHIUI
TunoBele KOHTPOJBHBIE 33JaHUs W (MJIM) MHBIE MaTepHalibl, HEOOXOAUMBIE AJIS OLIEHKU
3HaHWM, YMEHMH, HAaBBIKOB M (WJIM) ONIBITA JEATEIBHOCTH, XapaKTEpU3YKOUIMX 3Tarl(bl)
dbopmupoBanus KommneTeHIni B rporecce ocBoenus OITOI
Meroauueckue Martepuaibl, ONPEACISAIONINE MPOLEAYpPhl OLICHUBAHWS 3HAHWM, YMEHU,
HaBBIKOB M (WJIM) OMBITAa JEATENBHOCTH, XapaKTepU3ymoIuX dTar(bl) (OPMHPOBAHUS
KOMIIETEHIU I

4.1.  OueHouHblE CPEACTBA JJIs IPOBEIACHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
4.1.1. VYcTHBIN OTBET HAa IPAKTUYECKOM 3aHATUU
4.1.2. Ortuer o nabopatopHoii pabote

4.1.3. KoutposbsHas paboTa

4.2. [Ipouienypsl 1 OLIEHOYHBIE CPEACTBA TSI POBEACHUS TPOMEKYTOUHOM
aTTecTaluu
4.2.1. Dk3ameH

23
24

25

25
25
26

27
28

28

1. Komnerenuuu ¢ ykazanuem 3rana ux ¢gopmupoanus B npouecce ocsoenuss OIIOII
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KoMmerenmnuu no qaHHO#M nucuumuimae GopMUpyroTcst Ha 6a30BOM JTarie.

Kontponupyemsbie KonTtponupyemsie pe3yinbTaThl 00y4eHHsI 10 TUCIHUILIHHE
Pe3yIbTaThl OCBOCHUS 3HaHUS YMEHUS HaBBIKU
OIIOII
(KOMTIIETEHITNN )

OIIK-3 OoOyuatommiicss pomkeH | OOyvaronuiicss nomkeH | OOyuaronmiics I0KEH
TOTOBHOCTBIO 3HATh: OCHOBHBIC | yMETh:  HCIOJb30BATh | BIAJCTh! HaBBIKAMH
OPUMEHATh CHCTEMY | (U3WYECKHe  3aKOHBI, | OCHOBHBIE (DM3UYECKHE | TPUMEHEHHS
(byHIaMEeHTaIBHBIX SIBJICHUS U TIPOILIECCHI, HA | 3aKOHBI,  SIBICHHUSA ¥ | QU3NYECKUX  3aKOHOB
3HaHUH KOTOPBIX OCHOBAHBI | MPOLIECCHI JUIS | IBJIGHUH M TPOLIECCOB
(MaTeMaTHYECKHX, OPUHIOMIBL  JCHCTBUS | HACHTU(DHUKAIIUH, I WICHTH(UKALNH,
€CTECTBEHHOHAYYHBIX, | 00BEKTOB dbopmynrpoBaHus u | GopMyIHpPOBAHUS u
MH)KCHEPHBIX U | mpodecCHOHATBHON pEUICHUS] TEXHWYECKUX | PEIICHUS TEXHUYECKHX
HSKOHOMHYECKUX) ISl | ACATEIbHOCTH " TEXHOJIOTUYECKUX | U TEXHOJIOTUYECKUX
uJeHTU(DHUKAINH, —(b1.b.04-3.1) mpo0JieM SKCIUTyaTalluy | MpoOJieM SKCIUTyaTalluu
dbopmynupoBaHus U TPaHCHOPTHO- TPaHCHOPTHO-
penieHus TEXHOJIOTUYECKUX TEXHOJIOTUYECKUX
TEXHUYECKHX " MaIlliH ¥ KOMIUIEKCOB MaIlliH ¥ KOMIUIEKCOB
TEXHOJIOTHYECKUX - (b1.5.04-V.1) - (b1.5.04-H.1)
npooiem
AKCIUTyaTaluH
TPaHCHOPTHO-

TEXHOJOTUYECKUX

MalIiuH U KOMIIJIEKCOB

2. Iloxa3aTenu, KpUTEPHHU H MIKAJIA OLICHUBAHUS ¢(POPMHUPOBAHHOCTH KOMIIETECHIN I

[Toxazarenu Kputepun u mkana orieHUBaHUS pPe3yabTaTOB 00YUYEHHUS MO JUCLHUIUINHE
OLICHUBAHUS _ _ _ _
(3VH) Henocrarounsrit JlocTaTo4HbIH Cpennuii ypoBeHb BeIcokuii ypoBeHBb
YpOBEHb YpOBEHb
b1.5.04-3.1 | Obyuaromuiics He OO6yuarommiics OO6yuarommiics ¢ OO6yuarommiics ¢
3HAeT OCHOBHBIE ci1abo 3Haer HE3HAUYUTEJIbHBIMU Tpedyemoii
¢buznueckue OCHOBHBIE oluOKaMu U CTETEHbIO MOJTHOTHI
3aKOHBI, SIBJICHUS ¢buznyeckue OTJENbHBIMU ¥ TOYHOCTH 3HAET
U TIPOIIECCHI, HA | 3aKOHBI, ABJIEHUS U | MpoOenaMu 3HaeT OCHOBHBIE
KOTOPBIX IPOIIECCHI, Ha OCHOBHbIE ¢buznyeckue
OCHOBaHBI KOTOPBIX OCHOBAHBI ¢buznueckue 3aKOHBI, SIBIICHUS U
TIPUHIIAITBI HPUHIUITBL 3aKOHBI, SIBICHUS U IPOIIECCHI, Ha
nercTBUs NEeCTBUS 0OBEKTOB MPOLIECCHI, Ha KOTOPBIX OCHOBAHBI
00BEKTOB poeCCUOHATTBHON | KOTOPBIX OCHOBAHBI HPUHIUITBL
npodeccuoHanbH NEeSITEIIbHOCTH MPUHIIMIIBI NEeCTBHUS 0OBEKTOB
O IEATEIILHOCTH JeicTBUSL OOBEKTOB | MpodeccHoHANbHOM
npodeccroHanbHOM NEeSITEIIbHOCTH
JeSITeIbHOCTH
b1.5.04-Y.1 | OGyuarommiics He | OOy4qaronuiics OO6yuarommiics OO6yuarommiics
yMeeT crabo yMeeT yYMEET yMEET
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HCIIOJIb30BaTh UCIOJIb30BATh HCIIOJIb30BaTh UCIOJIb30BATh
OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIC
buznveckue buznveckue buznveckue dbuznveckue
3aKOHBI, SIBIICHUS | 3aKOHBI, SBIICHUS W | 3aKOHBI, IBJICHUS U | 3aKOHBI, SIBICHUS U
U TPOLECCHl I | MPOLIECCHI JUIS MPOLIECCHI IS MIPOLIECCHI JUISt
uacHTU(UKAINY, | UICHTU(PUKAIINY, UACHTHPUKAINY, | UICHTU(UKALINH,
dbopmynupoBanus | GopmyaupoBaHus U | GOPMYIUPOBAHUS U | GOpMyIUpOBAaHUS U
u pEIIeHus | pelIeHus pelieHus pelieHus
TEXHHYECKUX ¥ | TEXHUIECKHUX u TEXHUYECKUX H TEXHUYECKUX u
TEXHOJIOTUYECKHUX | TEXHOJIOTUYECKUX TEXHOJOTHYECKUX | TEXHOJOTUYECKUX
npobiem npooiem npobiem npobiem
JKCILTyaTaluu SKCIUTyaTaluu JKCILTyaTaluu AKCIUTyaTaluu
TPAHCIIOPTHO- TPaHCIIOPTHO- TPaHCIIOPTHO- TPaHCIIOPTHO-
TEXHOJIOTUYECKHUX | TEXHOJIOTUYECKUX TEXHOJOTHYECKUX | TEXHOJIOTUYECKUX
MaIIH U | MaIlllH u MAIIUH U MaIIiH u
KOMILJIEKCOB KOMILJIEKCOB KOMILJIEKCOB C KOMILJIEKCOB
HE3HAYUTEIbHBIMH
3aTpyJHEHUSIMU

b1.5.04-H.1 | OGyuaromuiics He | OOy4qaronuiics O6yuatommiicst ¢ | O0yuaromuiics
BIIAJICET ciabo BIIaJICET HEOOIBIINMHU CBOOOJHO  BIAJEET
HaBbIKaMU HaBbIKaMU 3aTpyJHEHUSIMH | HaBBIKAMH
MPUMEHECHUS MIPUMECHCHHUS BJIQ/ICCT HABBIKAMH | TIPUMEHEHUS
(bU3UIECKUX (bU3UIECKUX MIPUMEHCHUS (bU3UIECKUX
3aKOHOB SIBJICHUH | 3aKOHOB SIBJICHUHN U duznueckux 3aKOHOB SIBJICHUM U
U TPOLIECCOB JIs | MPOILIECCOB JUIsL | 3aKOHOB SIBJICHUI U | MPOLIECCOB JUIS
uaeHTu(UKauy, | uaeHTU(UKAINH, MIPOIIECCOB JIJIst uaeHTU(DUKAINH,
dopmynupoBanust | GopMynIupoBaHUS M | UACHTU(DUKAIUH, | GopMyTUpOBaHHS U
U pellIeHus | pelieHus (GbOpMyIMPOBAHUS U | PEIICHUS
TEXHHYECKUX ¥ | TEXHUIECKHUX u pelieHus TEXHUYECKUX u
TEXHOJIOTUYECKHUX | TEXHOJIOTUYECKUX TEXHUYECKUX U TEXHOJIOTUYECKUX
npobiem npobiem TEXHOJIOTHYECKUX | IpoliieM
JKCILTyaTaluu SKCIUTyaTaluu npo0iem AKCIUTyaTaluu
TPAHCIIOPTHO- TPaHCIIOPTHO- IKCILTyaTaI[uu TPaHCIIOPTHO-
TEXHOJIOTUYECKHUX | TEXHOJIOTUYECKUX TPaHCIIOPTHO- TEXHOJIOTUYECKUX
MaIIiH U | MaIlllH U | TEXHOJOTHYECKHX | MAlluH u
KOMILJIEKCOB KOMILJIEKCOB MaIliH U KOMILJIEKCOB

KOMILIEKCOB

3. TunoBble KOHTPOJILHBIE 3aJaHNS U (MJIH) HHbIE MATEPHAJIbI, HE00X0AUMBIE /151
OLIEHKHU 3HAHUI, YMEHHH U HABBIKOB M (WJIH) ONBITA AeATEeJbHOCTH, XaPpAKTEPU3YIOLIMX ITANbI
(¢opmupoBanus komnerenuuii B npouecce ocsoennsi OIOII
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JlanHble METOIMYECKHE MaTepuajbl UCIONb3YIOTCS MPU aHAIN3€ KOHKPETHBIX CUTyalui (cM.
.12 PILJT).

4. MeToauveckne MaTepuaJibl, ONpeaesiiolme NpoueIypbl OeHUBAHUS 3HAHM,
YMeHH i, HABBIKOB U (MJIM) ONBITA AeITEJIbHOCTH, XapaKTePHU3yIUX dTan(bl)
(¢GopMupoBaHus KOMIIETEHUMH

B nmanHOM paszmene METOOUYECKHE MATE€pHalIbl, ONPEACISAIONIME IPOLEAYPHl OLICHUBAHMS
3HaHU#, yMEHUWI, HaBBIKOB, XapaKTEpU3YIOMIMX 0a30BbI 3Tam (HOPMUPOBAHHUS KOMIIETEHIMH IO
aucuuiuinHe «@u3uKa», IPUBEICHBI IPUMEHATEIBHO K KaXKIOMY M3 HCIIOJIb3YEMBIX BUJOB TEKYILErO
KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTallui 00ydaroIuxcsl.

4.1. OneHo4HbIe CpeACTBA IS NPOBEICHHS TEKYIIero KOHTPOJIsI YCIIeBaeMOCTH
4.1.1. YcTHBII OTBET HA IPAKTHUYECKOM 3aHATUU

yCTHBIﬁ OTBCT Ha HpaKTI/I‘-IeCKOM 3aHATUN I’ICHOJ’IBSyeTCH IJIA OLICHKM KadeCTBa OCBOCHUSA
oOydJaronmuMcss OCHOBHOM TpodeccHoHanbHON 00pa30BaTeIbHONM MPOrPaMMBbI IO OTIEIBHBIM
BOIpPOCAaM M TeMaM JAUCUUIUIMHBL. TeMmbl M IUIaHbl 3aHATHH (CM. MeToapa3paboTku 1. 3) 3apaHee
cooOmarorcss  oOywaromumcsi.  OTBeT  OIGHUBACTCS  OIEHKOM  «OTJIMYHO»,  «XOPOIIOY,
«y,Z[OBJ'IeTBOpI/ITCJIBHO» NIJIn ((Hey,Z[OBJIeTBOpI/ITCJIBHO».

Kputepun onenku orera (Tabi.) TOBOAATCS IO CBEACHUS OOYYaIOIMIMXCS B Havalie 3aHSATHH.
OrneHka o0BSBISETCS 00YJAOMIEMYCsl HETIOCPEICTBEHHO MOCJIE YCTHOTO OTBETA.

IMkana Kputepun onennBanus
Orenka 5 - 00yJaronuics MOJTHO YCBOMII YU€OHBIN MaTepual;
(OTIHUHO) - MPOSIBIISICT HABBIKM aHANN3a, 000OIIECHUS, KPUTUIECKOTO OCMBICIICHHUS

Y BOCTIPUSATUS MHPOPMAIIMK, HABBIKM ONMUCAHMS OCHOBHBIX (DU3MUECKUX
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3aKOHOB, SIBJIEHUW U MPOIIECCOB;

- Marepuall M3J0KEH TIPaMOTHO, B OIPEICICHHOW JIOTHYECKOU
MIOCJIEZIOBATEIBHOCTH, TOYHO HCIIONIB3YETCSI TEPMUHOJIOTHUS;

- II0Ka3aHO YyMEHUE WUIIOCTPUPOBATh TEOPETUUYECKUE IIOJIOKEHUS
KOHKPETHBIMH NIPUMEPAMH, IPUMEHATH X B HOBOM CUTYyalllN;

- IPOIEMOHCTPUPOBAHO YMEHUE PEILIATh 3a1a4H;

- MOryT OBITb [JONYILIEHbl OJHAa—/B€ HETOYHOCTH IPH OCBEILECHUU
BTOPOCTEIICHHBIX BOIPOCOB.

OTBET YAOBJIETBOPSET B OCHOBHOM TPEOOBAHUSM Ha OLEHKY «5», HO IIpH
Ouenka 4 3TOM UMEET MECTO OJIMH U3 HEJOCTATKOB:

(xoporo) - B YCBOCHHMH Y4eOHOTO MaTepuaia TONyIeHbl HeOOIbITNe TPOoOebl, He
MCKa3WBIIIHUE COJCPIKAHUE OTBETA;

- B pEIICHUH 3a]1a4 JONYIIEHbl He3HAYUTEIbHbIE HETOYHOCTH.

- HEMOJIHO WJIM HETOCJIEI0BATEIbHO PACKPBITO COACPKaHHE Marepuala,
HO TIOKa3aHO OO0Iee TOHUMAaHHWE BOMPOCA W MPOJEMOHCTPUPOBAHBI
YMCHUS, JOCTATOYHBIC JJIS ,Z[aJ’II:HefIHIeI‘O YCBOCHUSA MaTcpualia,

- UMEIUCh 3aTpPyJHEHHS WM JONYIICHBl OIMUOKH B OIPEIEICHUU
HOHHTI/II\/’I, HCIIOJIb30BAHUHU TCPMHUHOJIOTHHU, OIHNCAHHUU (bHBI/I‘IeCKI/IX
3aKOHOB, SIBJICHHI M MPOIECCOB, PEIICHUH 3a/1a4, HCIIPABICHHBIEC MOCIIE
HCCKOJIbKUX HABOAAIINX BOIIPOCOB,

- HEMOJIHOEC 3HAHWE TEOPETHUYECKOrO Marepuaia; OOyJaroluiics He
MOXKCT IMPUMCHUTDH TCOPHIO B HOBOHU CUTYyalluH.

Ouenka 3
(YIOBIETBOPUTEIBLHO)

- HE PaCKpBITO OCHOBHOE COZIEpKaHKe yUeOHOTO Marepuara,

- 00HapyXeHO HE3HaHWE WM HEMOHWMaHUE OONbINed WM Hambojee
Ba)XHOH YacTH y4eOHOTO MaTepuaa;

- JIOMYIICHBI OMMOKHU B OINPENCICHUH TMOHATHHA, NMPU HUCTOIH30BAHUH
TEPMUHOJIOTHH, B ONHCAHWW (U3UYECKUX 3aKOHOB, SBICHUH U
MPOLIECCOB, PEIICHWH 33134, KOTOPbIE HE HCIPABICHBI TOCTE
HECKOJIBKMX HAaBOJSIIMX BOIMPOCOB.

Ouenka 2
(HEYTOBJIETBOPUTEIHHO)

4.1.2. Otuer o naboparopHoii pabote

OtyeT no J1abopaTopHO pabOTEe UCIIONB3YETCS ISl OIICHKH KauyeCTBa OCBOCHHUS O0YJarOIIMMCS
OCHOBHOW mMpodeccHOHAIBHON 00pa30BaTeIbHON MPOrPpaMMBI MO OTACIBHBIM TeMaM JAMCIHILTAHBL
Copepxanue u popma otueTa o jJa00paTOpHbIM paboTam MPUBOJIUTCS B METOJUYECKUX YKA3aHUAX K
naboparopubiM pabotam (m. 3 ®OC). CoaepxkaHue OoT4eTa W KPUTEPUU OLIGHKH oTdyeTa (Tabn.)
JOBOJATCS A0 CBeAeHUs oOydarolmuxcsi B Havaje 3aHATUid. OTYeT OLEHUBAETCS MO YCMOTPEHHUIO
MpernojaBaTeliss OLUEHKONH «OTIHYHO», «XOPOIIOY», «YHAOBIECTBOPUTEIBHO», «HEYIOBICTBOPUTEIHLHOY
WU OIIEHKOW «3auTEHO», «HE 3auTeHOo». OIIEHKa «3aUTE€HO» CTaBUTCA OOydarommmcs, ypoBeHb 3YH
KOTOPBIX COOTBETCTBYET KPHUTEPHUSM, YCTAHOBICHHBIM ISl TOJIOKHTEIBHBIX OLEHOK («OTIUYHO,
«XOpOILIOY», «yIOBIECTBOPUTENBHO»). OlleHKa 00BsABIsETCS 00ydaroleMycs HEMOCPeICTBEHHO MOocie
C/Iayu OTYeTa.

IlIkana Kpurtepuu onenuBanus

- N3JI0’KEHHE MaTepHalia JJOTHYHO, TPaMOTHO;
- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;
- YMEHHE BBICKa3bIBaTb MU OOOCHOBAaTb CBOM CYXXICHUS IpU OTBETE Ha

OneHka 5
KOHTPOJIbHBIE BOIIPOCHI;
(oTIMYHO)
- YMEHHE ONUCHIBATh (PU3NYECKUE 3aKOHBI, SIBICHUS U TPOLECCHI;
- YMEHHE NIPOBOJUTH U OLIEHUBATh PE3YJIbTAThl U3MEPEHUI;
- CIIOCOOHOCTH peniaTh 3aJa4H.
Onenka 4 - U3JI0’)KEHHE MaTepuaa JIOTUYHO, TPaMOTHO;
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(xoporo)

- cBOOOTHOE BJIa/ICHHE TEPMUHOJIOTHENH;

- OCO3HAaHHO€ TMPUMEHEHHE TEOPETUUYECKUX 3HAHUM IS OINHUCAHUS
(bu3MYeCKUX 3aKOHOB, SIBICHUI M TPOILIECCOB, PELICHUS KOHKPETHBIX
3a/a4, TPOBEICHHUS U OLICHUBAHUS pE3YyJIbTAaTOB HW3MEPEHUU, HO
cojJiep>kaHue ¥ opma OTBETa UMEIOT OTAEIbHbIE HETOYHOCTH.

Ornenka 3
(Y1OBIETBOPUTEIBHO)

- U3JI0)KEHHE MaTeprasa HEMOJIHO, HENIOCIIEJ0BATEIbHO,
- HETOYHOCTU B ONPEACICHUU IOHATHMI, B NPUMEHEHUU 3HAHUU IS
onucaHuss (U3NYECKUX 3aKOHOB, SBJICHUA U TPOLECCOB, pELICHUs
KOHKPETHBIX 3a/]1a4, IPOBEJCHUS U OLICHUBAHHUSI PE3YyJIbTATOB U3MEPEHUN,

- 3aTpyAHEHUS] B 000CHOBAaHUH CBOMX CYXJICHHI;

- 0OHapy»XUBaeTcsi HEIOCTAaTOYHO TIJIyOOKOE€ IOHMMAaHHE H3y4YEHHOTO
MaTepuaa.

Onenka 2
(Hey1OBIIETBOPHUTEIHHO)

- OTCYTCTBHE HEOOXOJMMBIX TEOPETUYECKUX 3HAHWH; AOMYIICHBI OMIMOKH
B OINpE/CICHUN TOHATUH M OMHMCAaHUU (U3UYECKUX 3aKOHOB, SBJICHUU U
IPOLIECCOB, MCKAXEH HX CMBICI, HE pEHICHBI 3aJadd, HE IPaBHIBHO
OLIEHUBAIOTCS PE3yIbTaThl N3MEPEHUH;

- HE3HaHWE OCHOBHOTO MaTepHana y4eOHOH MpOTrpaMMbl, JIOITyCKAIOTCS
rpyObie OMOKH B U3JI0KECHUU.

HIxkana

Kpurepun oueHuBanus

OLIeHKA «3a4TEHO»

- U3JIOKEHHUE MaTepuasa JIOTUYHO, TPAMOTHO;
- cBOOOTHOE BJIa/ICHHE TEPMUHOJIOTHENH;

- YMEHHE BBICKA3bIBaTh U OOOCHOBATh CBOW CYXKJICHHUS IIPU OTBETE HA
KOHTPOJIbHBIE BOIPOCHI;

- YMEHHE ONMUCHIBATh (PU3NICCKUE 3aKOHBI, SIBJICHUS U TIPOIECCHI;

- YMEHHE NMPOBOJUTH U OLIEHUBATh PE3YNbTAaThl U3MEPEHU;

- CIMOCOOHOCTh peIIaTh WHXKEHEPHBIE 3aJauu (IOMyCKAaeTCs HaIndue
MaJIO3HAYUTENbHBIX OIIMOOK WM HEAOCTATOYHO TIOJHOE PACKPBITHE
COJIep’)KaHUE  BOMPOCA WIU  TOTPEUTHOCTh  HENPHUHIUIUATHHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

O1LieHKA «HE 3aYTEHOY

- OTCYTCTBHE HEOOXOAMMBIX TEOPETHUECKUX 3HAHWI; JOMYIICHBI
OMMOKH B ONPENEICHUHU TOHSITHIA W ONMUCAaHWHU (U3NYECKHX 3aKOHOB,
SIBJICHUU U MMpoLIeCCOB, UCKAXCH HUX CMBICII, HC PCHICHBI 3ada4u, HC
MIPAaBUIIHLHO OLEHUBAIOTCS PE3YJIbTaThl H3MEPEHHUIA,

- He3HaHME OCHOBHOTO MaTepHualia yueOHOW MPOrpaMMbl, JOMYCKAIOTCS
rpyOBIe OIIMOKHU B U3JIOKCHHUH.

4.1.3. KonrponbHas padora

KonrtpomnbHas padota (KP) siBisiercst mpogyKTOM, TOJTYyYaeMbIM B pe3yIbTaTe CaMOCTOSATEIIEHOTO
IJTaHUPOBAHUS U BBIIIOJIHCHUS y‘I€6HBIX 3aaay. KOHTpOJ'IBHaH pa60Ta IIO3BOJJIACT OLICHUTH 3HAHUA U
YMEHHUS CTYJEHTOB, a TaKXe YypOBEHb C(HOPMHPOBAHHOCTH HABBIKOB TIpH paboTe ¢ ydeOHOM
JUTEPaTypol W JAPYrMMH HUCTOYHMKaMHU. OlEeHKa OOBSABISETCA CTYAEHTY HEMOCPEACTBEHHO MOCie
MIPOBEPKH KOHTPOJILHON paboThl. BapuaHTsl 3aiannii nmpuBeneHsl B 1.3 (4; 5).

IIkanaa Kpurepun oneHuBanus

Orenka 5 Copepxanne KP momHocThlo cooTBeTcTBYeT 3amanuto. KP comepxut

(OTIHuHO) JIOTUYHOE, IIOCJIEOBaTEIbHOE H3JIOKEHHE MaTepuaja C IpaBHIbHBIM
pelIeHrEM 3a1ay.

Ouenka 4 Conepxanne KP momHOCTBIO CcOOTBETCTBYET 3ananuto. KP comepxur

(X0poIIo) JIOTUYHOE, IIOCJIEN0BAaTEIbHOE H3JI0KEHUE MaTepuana ¢ IMpaBUJIbHBIM

pereHueM 3amad. VIMerTCs OJHA-BE HECYIIECTBEHHBIE OIMMOKH B
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WCIIOIb30BaHUM €IMHUI] U3MEHEHHMS, B TTIOCTPOEHHBIX rpaduKax, cxemax
AT

Orenka 3 Conmepxanne  KP  uyacTM4HO  HE  COOTBETCTBYET  3aJaHUIO.
ITpocmaTpuBaeTcss  HENMOCIEAOBATEIBHOCTE  M3JI0XKEHUSI  MaTepHana,
IPEJICTABIICHBI HEJIOCTaTOYHO OOOCHOBAaHHBIE ~ TEOPETUYECKHE
IMOJIOKCHU, UCTIOJIb30BAHHLBIC IMTPHU PCHICHUHA 3aad. Hmerotcst ommOKu B
UCIIOJIb30BAHUM  €IMHMI] HM3MEHEHMs, B IIOJYYEHHBIX pE3yJIbTaTax, B
MOCTPOCHHBIX IpaduKax, cxeMax 1 T.J

(Y1OBIETBOPUTEIBLHO)

Orenka 2 Copepxanne  KP  4WacTU4HO  HE  COOTBETCTBYET  3aJaHMIO.
IIpocmarpuBaeTcss HENOCIENOBATEAbHOCTh HU3JIOKEHHA MaTepHala,
IPEACTABIICHBI HEJI0CTATOYHO 000CHOBaHHBIE TEOPETHYECKHE
ITOJIOXKCHHUA, HCIIOJIb30BaHHBIC npu peIICHUN 3aaaq. HmeroTcs
CYILECTBEHHBIE OINMOKM B WCIOJIB30BAHUU CIMHUL W3MCHEHHUS, B
MOJTYYEHHBIX PE3yJIbTaTax, B IOCTPOCHHBIX I'paduKax, CXeMax U T.J

(Hey1OBIETBOPHUTEIHHO)

4.2. Tlpoueaypsl 4 OLlEHOYHBIE CPEICTBA /1JIsl MPOBEIEHUS MPOMEKYTOUHOI aTTecTalluu
4.2.1. Dx3amen

Ok3ameH sBIsieTcs (HOpPMOM  OIEHKM KadecTBa OCBOCHHS OOYdYarOIMMCS OCHOBHOU
npodeCCHOHAIBHONW 00pa30BaTEIbHON MPOrpaMMbl IO paszeiaM JUCHUIUIMHBL. [lo pesynpTaTam
JK3aMeHa 00YYarOIIEeMyCsl BBICTABIISETCS OIEHKA «OTIIMYHOY, «XOPOIIOY, «yIOBICTBOPUTEIHLHOY WIH
«HEYIOBJIETBOPUTEIILHO.

DK3aMeH MO0 AUCIUIUIMHE TPOBOAMUTCS B COOTBETCTBHHM C pacHUCaHUEM MPOMEKYTOUHOU
aTTecTallii, B KOTOPOM YKa3bIBa€TCS BPEMS €ro MPOBEACHUS, HOMEp ayAUTOPHH, MECTO MPOBEICHUS
KOHCYJbTAIlMH. Y TBEPKACHHOE pPACIMCaHUe pa3MeliaeTcs Ha HPOPMAIMOHHBIX CTEH/IAaX, a TAKXKe Ha
oduIMaILHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHMIA [JISI TPOMEKYTOYHOH aTTECTAIMH OOYYAIOIIUXCS YCTaHABIUBACTCS
paboueil mporpaMMoil TUCHUHUIIIIMHBI U JOBOJAUTCS 10 CBEACHHS 00y4alolUXCsl B Ha4ajie ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuio, Jekropamu. C paspemieHus 3aBeaylomero kadenpoi
Ha DJK3aMEHE MOXET IMPUCYTCTBOBATh MpernojaBarenb Kadeapbl, MPHUBJICYCHHBIH A1 MOMOIIM B
nmpueMe »5sK3ameHa. B ciydae OTCYTCTBUS BEIyLIEro MpenojaBareliss HK3aMeH IPUHUMAETCs
npernojaBaTesieM, Ha3HAaU€HHBIM pacopsHKEHUEM 3aBeAYIOLIEro Kadeapoii.

[IpucyrcTBHE Ha 5K3aMeHe TpernojaaBareieil ¢ apyrux kadernp 0e3 COOTBETCTBYIOIIETO
pacnopspKEeHHs peKTopa, IPOPEKTOopa 1Mo yueOHo# padoTe wim nekaHa GpakyiabTeTa HE T0MyCKaeTCsl.

OOyyaronuecs Mpu sSIBKE Ha 3K3aMeH 00s3aHbl UMETh NpU ce0e 3a4eTHYIO KHIDKKY, KOTOPYIO
OHH MPEABSABISAIOT IK3aMEHATOPY.

Jns mpoBeneHus FK3aMeHa BEeYIIUM MperojaBaTeb HaKaHyHE MOJy4daeT B JIeKaHATE 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIIAeTCs B JE€KaHAT IOCIE OKOHYAHHUSI MEPONPUATHUS B
JIEHb MTPOBEICHUS K3aMEeHa WIIK YTPOM CJIEAYIOLIETO JIHS.

DK3aMeHbl TPOBOAATCS MO OuieraM B YCTHOM WIM NHCbMEHHOM BuUZAE, JMOO B BHJE
TECTUPOBAHUS. DK3aMECHAIIMOHHBIE OUIETHI COCTABJISIFOTCS IO YCTAaHOBIIEHHOH (hopMe B COOTBETCTBUH
C YTBEpKIEHHBIMH Kadenpoil sK3aMEHAIIMOHHBIMH BOIPOCAMH U YTBEPXKIAIOTCS 3aBEAYIOLIUM
kadenpoii exxerogHo. B Ousere comepkurcs 2 TEOPETUIECKUX BOMPOCa M 3a/1a4a.

DK3aMeHaTOpy NPENOCTaBIseTCS MPaBO 3a/1aBaTh BONPOCHI CBEpX OwWieTa, a Takke MOMHUMO
TEOPETHUYECKUX BOIMPOCOB JaBaTh JIs PEIICHHsS 33Jaud U MPUMEPHI, HE BBIXOJAIIUE 33 PaMKU
MPOMJIEHHOr0 MaTepuasa 1o u3y4yaeMou TUCIUILIINHE.

3HaHMs, YMEHUS U HABBIKM OOYYAIOIIUXCS OMPENCISIOTCS OICHKAMHU «OTIIMYHOY, «XOPOIIOY,
«YIOBJICTBOPUTEIIbHO»,  «HEYIOBJIETBOPUTENBHO»,  KOTOpble  BBICTABIAIOTCS B 3a4€THO-
AK3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4ETHYIO KHIDKKY O0YyUaloIerocs B JICHb dK3aMeHa.

[Ipy mpoBeneHHHM YCTHOTO HSK3aME€HAa B ayJUTOPUM HE JIOJDKHO HaXOAWTbcs Oosiee BOCHMU
00yJaromuxcsi Ha OJTHOTO MPETo aBaTes.

28



IIpu mpoBeneHMHM YCTHOTO 3K3aMEHa OOYYAIOLIUIiCs BBIOMpACT 3K3aMEHAIMOHHBIA OMIeT B
CIIy4aiflHOM MOpSAKe, 3aTeM Ha3bIBaeT (haMUIIUIO, UM, OTUECTBO U HOMEP 3K3aMEHAllMOHHOTO OujeTa.

Bo Bpems »5k3ameHa oOyd4aromiuecss MOTYT TOJIb30BaTbCsi C paspelieHHus HK3aMeHaTopa
MPOrpaMMOM  JUCITUTUIMHBI, CIPABOYHOM W HOPMATHBHOM JIMTEPAaTypOd, IPYTUMHU TMOCOOMSIMHU U
TEXHUYECKHMHU CPEACTBAMHU.

Bpems moAroToBku oTBeTa MpU cade dK3aMeHa B YCTHOU (popMe JOIKHO COCTaBISATH HE MEHEe
40 MuHYT (TIO KeNaHWUI0 00YYarOIIErocs OTBET MOXKET OBITh JOCPOUYHBIM). Bpemsi oTBeTa — He Ooee
15 MunHyT.

OOyuaromnuiicsi, UCTIBITHIBAIOIINN 3aTPYAHEHUS TPU MOJATOTOBKE K OTBETY MO BHIOPAaHHOMY UM
OouseTy, UMeeT IpaBO Ha BBHIOOP BTOPOro OujieTa ¢ COOTBETCTBYIOIIUM MPOAJIEHUEM BpPEMEHU Ha
noaroToBky. [Ipy OKOHUYATEeIHLHOM OIEHMBAHWM OTBETAa OIICHKA CHIDKAeTCs Ha OfuH Oayl. Beimaua
TpPEeThero OuseTa He pa3peniaeTcs.

Ecnu oOyuaromuiicst SBUJICS Ha K3aMEH, U, B35IB OMJIET, OTKA3aJICs OT MPOXOXKICHHS aTTeCTaI[H
B CBS3M C  HENOATOTOBJIEHHOCTHhIO, TO B  BEAOMOCTH €MY BBICTaBISIETCS  OLIEHKA
«HEYJTOBICTBOPUTEIHHO.

Hapymenue nucCHUIUIMHBI, CNHUCHIBAaHUE, MCIIOJNBb30BaHHE OOYYarOIMIMMHCS Hepa3pelleHHbIX
NEYaTHBIX M PYKONHCHBIX MaTepHajioB, MOOWJIBHBIX TelIe(OHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUIOB JUYHONH KOMMYHUKALIMOHHOW U KOMIBIOTEPHON TEXHUKH
BO BpeMs aTTECTAllMOHHBIX MCIBITAaHUI 3ampenieHo. B cimyuae HapymieHust 3Toro TpeOoBaHUs
npernojaBaTesib 00s3aH yJalIUTh O0YYaromlerocss M3 ayJuTOPUU U MPOCTaBUTH €My B BEIOMOCTH
OLIEHKY «HEY/IOBJIETBOPUTEIHEHOY.

BricTaBneHrne OIIEHOK, TOJNYYEHHBIX MpH TMOABEACHUU PE3YAbTAaTOB IMPOMEKYTOUHOMN
aTTeCTallud, B 3aYETHO-DK3aMCHAIMOHHYIO BEJOMOCTh M 3aUeTHYI0 KHI)KKY TPOBOAMTCA B
MPUCYTCTBUU caMmoro oOydaromerocs. [IpemongaBaTenu HecyT MepcOHaIbHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHUS 3alliCel O pe3ysbTaTax MPOMEXKYTOYHOW aTTeCTallud B
3a4€THO-PK3aMEHALIMOHHYIO BEIOMOCTb U B 3a4ETHHIC KHUKKH.

HesBka Ha »K3aMeH OTMEYAeTCs B 3aU€THO-3K3aMECHAIMOHHOW BEJOMOCTH CJIOBAMHU «HE
SIBUJICS».

Jns  oOydaromuxcsi, KOTOpbIE HE CMOIVIM CcJaThb JK3aMEH B YCTAHOBJIEHHBIE CPOKH,
YHUBEpCUTET yCTaHABIMBAET NMEPUO JIMKBUAALUU 3aI0JDKEHHOCTH. B 3TOT mepuoj mpernojaaBarten,
NPUHUMABIINE 5K3aMEH, JOJDKHBI YCTAaHOBUTh HE MEHee 2-X JHEH, Korga oHu OyayT MpUHUMATH
3al0JKeHHOCTU. MHpopmanus o JHUKBUAALMM 3aI0JDKEHHOCTH OTMEYaeTcs B HSK3aMEHAIlMOHHOM
JHCTE.

OOyyarommMcsi, MOKa3aBIIMM OTJIWYHBIE M XOPOIIME 3HAHHS B TEUEHHE CEMECTpa B XOe
MOCTOSTHHOTO TEKYIIErO0 KOHTPOJIA YCIIEBAEMOCTH, MOXET OBbITh IPOCTaBlIEHA 3K3aMEHALMOHHAs
OLIEHKa JIOCPOYHO, T.. 0e3 ciaun sk3ameHa. OLeHKa BBICTABISIETCA B AK3aMEHALIMOHHBINA JIMCT WIN B
3a4eTHO-9K3aMEHAIIHOHHYIO BEIOMOCTb.

WuBanuapl U auna ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI, MOTYT CAaBaTh 3K3aMEHbI B
MEXCECCHOHHBIN MepHO/] B CPOKH, YCTAaHOBJICHHbIE HHANBUYaIbHBIM YU€OHBIM TNIaHOM. MIHBamUAb! 1
JUIAa ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbsI, UMEIOIIUE HAPYLIEHUSI OMOPHO-IBUTaTEIbHOTO
ammapara, JOMYyCKAaloTCs Ha aTTECTAllMOHHBIC HWCHBITAaHUS B CONPOBOXKACHUM ACCHUCTEHTOB-
COIPOBOXAAIOIINX.

[Iponienypa mpoBeaeHHs MPOMEKYTOUHOM aTTECTAllMM il OCOOBIX CIy4daeB HM3JI0XKEHa B
«[TonoxeHnu o TeKyIieM KOHTPOJIE YCIIEeBAeMOCTH M MPOMEKYTOUHOM aTTecTalui 00yJaroImuxcs 1o
OIIOIl OakanaBpmara, crenuanuTera u maructparypsl» OI'BOY BO IOxno-Ypansckuit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1).

[Ikana u KpUTEpUU OLIEHUBAHUS OTBETA O0YYAIOLIETOCs MPEICTABICHBI B TAOJIUIIE

IlIkana Kpurepun oneHuBanus
BCECTOPOHHEE, CHCTEMAaTHYECKOe U TJIyOOKOE€ 3HaHHE IPOrpaMMHOIO
Onenka 5 Marepuana, YCBOCHHE OCHOBHOM M JIOIOJHUTEIBHOU JIMTEPATYPBHI,
(oTNIM4HO) PEKOMEHIOBAaHHOW ITPOrpaMMON JUCLUIUIMHBI, IPAaBHIBHOE PEIICHUE
3a/1a4u.
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MOJIHOE 3HAHWE TMPOTPAaMMHOIO MaTepuana, YCBOCHHE OCHOBHOM
Onenka 4 JIUTEpaTyphl, PEKOMEHI0BaHHOU B Iporpamme, HaJIn4ue
(xoporo) MaJI0O3HAYUTENBHBIX OIMMOOK B PEIICHWUW 3aJlayd, WM HEIOCTAaTOYHO
MIOJTHOE PACKPBITHE COJIEPYKAHKUE BOIIPOCa.

3HaHUC OCHOBHOI'O IIPpOIrpaMMHOI'0 Mar€puajia B MUHHMAJIBHOM O6’BCM€,
MOrpCIHOCTU HCIPUHIHUIIUAJIBHOI'O0 XapaKTepa B OTBCTC HA 5K3aMCHC U B
PEIICHUHU 3aJa4H.

Ouenka 3
(YIOBIETBOPUTEIHLHO)

Onenka 2 npobensl B 3HAHMAX  OCHOBHOI'O  IPOrPaMMHOTO  MarepHaa,
(Hey1OBJIETBOPUTEILHO) | IPUHLIMIINAIBbHBIE OUIMOKY IPU OTBETE HA BOIIPOCH! M B PELLICHUH 331a4H.

Bomnpocskl Kk 3xk3aMeHy

2 cemecTp

1. Posb pu3uKHM B pa3BUTHH TEXHUKHU M arpOMPOMBIIIICHHOTO TPOU3BOICTBA.

2. Kunematuka wmatepuanbHOM TOUKU. KoOOpAWMHATHBIA METOJ ONHUCAHUSA JBUKCHUMH.
Kunematnueckoe ypaBHEeHHUE ABUKEHUS U ONPEEIISIEMbIE 10 HEMY KHHEMATHUYECKUE XapAKTEPUCTUKHU.

3. BekTopHBIii crioco0 omucaHus ABUKEHUN. BEeKTOpbI mepemereHus, CKOpOCTH, YCKOPEHHUS.
VYTr0BbIE XapaKTEPUCTUKU JBUKEHUS 10 OKPYKHOCTH.

4. DneMeHThl  pENATUBUCTCKOM  MexaHuku. [locTynaTel  cnenuanbHOM — TEOpPUU
otHocuTenbHOCTH. [IpeoOpa3oBanus Jlopenma. CnoxkeHue ckopoctedl. OTHOCUTEIBHOCTH JIJTHHBI
OTPE3KOB U JUIUTEIILHOCTH BPEMEHHBIX HHTEPBAJIOB.

5. /InHaMKKa MaTepualbHOM TOYKH U IOCTYINATEIBHOIO IBWKEHHS TBEpAOro teina. [IpuHnmn
OTHOCHUTEILHOCTH. 3akoHLI HproToHA. Buas cuii.

6. JluHaMuKa BpalIaT€IbHOTO JBMXEHUA. MOMEHT cuiibl. MOMEHT HHEpUUU. 3aKOHBI
COXpaHEHUs UMITYJIbCa 1 MOMEHTA UMITYJIbCA.

7. WnepuuanbHble U HEUHEPIHAIbHbIE CUCTEMbI OTCU€Ta. CHIIBI MHEPLUMH TMPHU Pa3IMUYHBIX
BHJIaX ABUKCHUSI.

8. PaboTa, MomHOCTh 1 3Heprusi. Mexannueckasi paboTa ¥ MOIIHOCTb MPH MOCTYNATEILHOM H
BpalaTelIbHOM JBH)KECHUIX. KuHeTHUecKkast SHEprust U TeopemMa O KHHETUYECKON SHEPTUU.

9. KoHcepBaruBHBIE CWIBl M TOTEHIMANbHas 3Heprus. [IpuMepsl MOTEHIIMANBHBIX MOJEH.
3aKOH COXpaHEHUs SHEPTUH B MEXAHHUKE.

10. Mexanuyeckne kojeOanus. Kunematnmka rapmoHMuYecKuX KojeOanuil. CroxxeHue
KoJieOaHUH. AKYCTHYECKHE PE30HATOPHI.

11. Jlunamuka rapMoHHWYecKux KojeOanwii. JluddepennuanbHoe ypaBHEHHE KOJIeOaHUH.
3aTyxaromue U BRIHYK/ICHHBIC KoJeOanus. MexaHnueckuil pe3oHaHc. MasSTHHUKH.

12. Mexanndeckue BosiHbl. BonmHoBoe ypaBHenue. Bunbl BonH. MHTepdepenius, nudpakuns u
aucnepcus BoJiH. BonHbl u nHdopmanus.

13. OcHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW Teopuu. MneansHsbiil ra3. OCHOBHOE
ypaBHeHue MKT u ypaBHEeHUE COCTOSTHUS UACATBHOIO rasa.

14. ArperatHble cocTossHUS M (a3oBble mepexoibl. PeanbHble raszpl. CKIKEHHE Ta3o0B.
OcoGenHoctr KUIKOro cocTossHusa. CTpoeHue KpuctamioB. JlepekThl KpUCTATUIMUECKOTO CTPOCHHUS.
IIpoyHOCTH M TIIACTUYHOCTD.

15. SABnenus nepenoca. Auddysus, TenaonpoBoAHOCT U BHYTpEHHEE TpeHHE. MoleKyspHO-
KMHETUYECKasi TEOPUSI SIBJICHUH IIEpEeHoca.

16. OcHOBBI TepMOAMHAMUKW. BHYTpeHHsIsI SHEprus W MEPBOE HAYAIO TEPMOJIMHAMUKHU.
PaboTa 1 Temno€MKOCTb ra3a MpH pa3InyHbIX Ipoleccax.

17. Bropoil 3akOH TepMOJAMHAMUKHU. TemioBble ABUTATEIN W XOJOAWIbHbIe MamuHbl. KT
TEIUIOBBIX JBUTATelIel M CTAaTUCTUYECKUM CMBICI BTOPOro 3aKoHa TepMmoauHaMuku. [lonsatue
SHTpOMUH. TPEeTHil 3aKOH TEPMOIUHAMUKH. DIIEMEHTHI OMOYHEPTCTHKH.

18. DOnextpuueckuii 3apsa. B3aummopeiicTBue 3apsaoB. DieKTpocTaTudeckoe moiie. Bekrop
HanpsHKEHHOCTU. Pacy€r 351eKTpoCTaTHYECKUX MOJIEH.

19. TloreHmman »sieKTpocTaTudeckoro rmousiss. Pabora 1Mo mepeMemeHuo 3apsjioB B
3IEKTpOCTaTUYECKOM MoJe. [loTeHnnan u rpagueHT NoTeHIala. DKBUMOTEHIUAIbHBIE TOBEPXHOCTH.
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20. BemectBo B 3nexktpuueckoM nose. Ilonspueie u HenossipHble MoJekyibl. [lomsipusanms
IUAIIEKTPUKOB. BekTop cmemieHus.

21. IlpoBogHMKM B  3JIEKTPOCTATHUECKOM  IOJIE.  DJIEKTPOEMKOCTH  IIPOBOJHMKOB.
Konpaencaropsi.

22. IlocTostHHBIA 3yIeKTpUYecKUil TOK. 3akoH OMa. OnekTpoaBmkymas cuia. [IpaBuna
Kupxroda u pacy€Tsl 31eKTpUIECKUX TIETICH.

23. Knaccuueckas Teopusi 3JEKTpolnpoBogHOCTU. BeiBog 3akona Owma. Ilpupona
CBEPXITPOBOANMOCTH.

24. Hocutenu TOKa B pa3MUYHBIX MPOBOJHUKAX. DJIEMEHTBHl TEOPUU SJIEKTPOINPOBOIHOCTH.
[TonynpoBonauku.  [lodynmpoBOAHMKOBBIE MPUOOPHI.  DJIEMEHTHl  (DU3WYECKON  DIEKTPOHHUKH.
KoHTakTHBIE IBIEHUS B METAJUIAX U MOJIYIPOBOAHUKAX.

25. MarautHoe mosie. B3anmMoaeincTBUE 3JIEKTPUUYECKUX TOKOB. Pacu€Tbl MarHUTHBIX MOJIEH.
3akoH buo-Casapa-Jlamaca.

26. MarnutHble cBoMcTBa BemiecTBa. Jlma-, mapa- u deppoMarHeTuku. JlomeHbl. DeppuTHI.
DNEKTPOMAarHUTHBIE CENAapaToOphbl B arpPOUHKEHEPUH.

27. JleiicTBHEe MAarHUTHOTO TOJISI HA SJIEKTPUUYECKHUIN TOK M ABMKYIIUECS 3apSyKEHHBIE YaCTHUIIBI.
Cuna Amnepa u cuna Jlopenna. D¢ dext Xomna. DIeKTpoABUTaTEIH .

3 cemecTp

1. OnexkrpomarHuTHas wuHAYKUMA. 3akoH Papages u npaswio JleHnma. MexaHusm
BO3HUKHOBeHUS DJIC MHIYKIIUU.

2. TI'enepartopsl rapmonudeckoit JIC u Tpanchopmaropsl. MHIYKTHBHOCTH NMPOBOJIHUKOB.
OHeprus MarHuTHOTO T1OJIA.

3. Ilepemennbii anextpuueckuit Tok. llemn nepemenHoro Ttoka. 3akoH Owma s ueneu
nepeMeHHoro Toka. [lonHoe conmpoTuBiieHHE MEpeMEHHOMY TOKY. BekTtopHas nquarpamma. Pe3oHaHc B
LEMNsAX EPEMEHHOTO TOKA.

4. DnektpomarHutHoe moje. O6o6meHue 3akoHa Papanes. 3aKOH TOJHOTO ToKa. ToOk
CMEILEHUs. DJIEKTPOMAarHUTHBIE BOJIHBL. YpaBHeHHs MakcBemia. CucreMa ypaBHeHUH Makcsena B
muddepeHnmanbHON 1 HHTErpaabHoi popmax. Bektop YMmosa-TIloitHTunra. /{laBnenue ceera.

5. Iapmonnueckuii ocruisitop. CBOOOAHBIE IEKTPOMAarHUTHBIE KOJIeOaHus. 3aTyXaromue 1
BBIHYKJICHHbIE KosieOanus. Pe3oHaHc.

6. I'enepauus, nepemadya U NPUEM SIIEKTPOMATHUTHBIX BOJH. OTKPBITHIM KosieOaTeIbHbIHI
KOHTYp. [IpuHumn paGoTsl pagvonepenaTyuka U paauonpuéMHUKAa. MoLynsus U JAeTeKTUPOBaHUE
AJIEKTPOMAarHUTHBIX BOJIH. Paanonokanys u TeeBUICHUE.

7. llIxana >1€KTPOMarHUTHBIX BOJIH. Pa3myHble quana3oHbl YaCTOT JIEKTPOMAarHUTHBIX BOJIH,
UX XapaKTepHbIE 0COOEHHOCTH M TEXHUYECKHE CPE/CTBA MX MOJy4eHus. Vcroiap3oBaHHWE BUIUMBIX,
yIAbTPa(UOIETOBBIX U IPYTUX U3IyYEHUH B PACTEHUEBO/ICTBE U dKUBOTHOBO/ICTBE.

8. DnemeHTbl TeoMeTpuuecKoil onTuku. OCHOBBI TI'E€OMETPUYECKOM ONTUKH. Dopmyiibl
Openens. [IpuHnum 00paTUMOCTH CBETOBBIX Jyded. [IpnOopbl reoMeTpruiecKoi ONTHKH.

9.®otomeTpus.

10. DnemenTsl BoaHOBOM onTUKU. [IpuHimn ['tolirenca.

11. Uurepdepenuns ceera. KorepeHTHOCTh M ONTUYECKUN XOJ JTydel. Y CIOBHS MakKCUMyMa U
MuHEMyMa. UHTEphepoMeTphl. DJeMEeHThI rosiorpaduu.

12. Judpaxkuus cBera. Ilpunmun Iroiirenca-®penens. JudpaxknuonHas pemérka.
Crnexrporpadus. Audpakius peHTTeHOBCKUX JTy4eH.

13. BsaumopeiictBue usiaydeHUs ¢ BewecTBOM. [lomsipusanust cBeTa IpH OTPaKEHUU U
IIPEIOMJICHUU.

14. JIBoitHoe usyuenpenomineHue. ONTHUYECKM aKTHUBHBIE BemlecTBa. (CaxapuUMETPHI.
HckyccTBeHHast aHM30TpONUA U €€ uenonb3oBanue. HopmanbHas 1 aHOMabHAs AUCIIEPCHSL.

15. TemnoBoe u3nyuenue. AGcomoTHo yépHoe Teno. 3akoHsl Kupxroda, Credana-bonbrmana
u Buna. ®opmyna [Inanka. Ontuyeckas nupoMeTpusl.
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16. ®otordpdext. Buemnuil, BHYTpeHHUH U BeHTWIbHBIH (oToddPdexr. VYpaBHEeHHE
Oiiamreina. [Ipumenenune ¢orornemenToB. Dddext Kommrona. JIIoMHUHECIIECHTHOE W3IydeHUE.
buomroMuHecueHIus.

17. ®oTobuonorudeckue mnporeccel. DorocuuTes. TepmoanHaMuka U MeXxaHU3M (OTOCUHTE3A.
buosHepreruka.

18. DnemeHTh KBaHTOBOW MexXaHUKH. KoOpmycKynspHO-BOJHOBOW myanusM. Jludpaxius
anekTpoHOoB. COOTHOLIEHU HeonpeaenéHHocTel. Y paBHeHue [llpennnrepa.

19. Atom Bosoposia. DHEepreTUYecKrue YpoBHU atoma. [ToTeHIman Bo30yKIeHUs] U1 HOHU3AIIIH.
[Toctynatsl bopa. M3ny4yenue u norsiomieHue sueprun. BonopoionogoO6HbIe HOHBI.

20. CTpyKTypa CJIOXHBIX aTOMOB. DHEPreTHYECKUE YPOBHU B CIOXKHBIX aTomax. [IpunIiun
[Taynu. Onrtuyeckue CHEKTPbl M CHEKTPbl PEHTTEHOBCKOro u3nyudeHus. Ilepuoauueckas cucrema
anemenToB .M. Menaeneena.

21. ®usumka Moyekyl. OHepreTudyeckue ypoBHM Moiiekyl. OOMeHHOoe B3auMojeicTBHE.
MonexynspHbie cieKTphl. [IpuHIMIT paboThl KBAHTOBBIX T€HEPATOPOB. DIICKTPOHHBIN TTapaMarHUTHBIN
pe30HaHC.

22. [Tonumepsl U KUJIKUE KpucTauibl. OCHOBHBIE BH/IbI KOJUIEKTUBU3AIMU MOJIEKYy. CTpoeHue
MOJUMEPOB M UX (HU3MUECKHE CBOWCTBA. THUMBI KUAKUX KpHUCTAIOB. Jlucmien Ha >KHIKUX
KpUCTaJIIax.

23. SIBneHue paAMOAaKTUBHOCTH. BuIbl paaMOaKkTHBHOIO pacmnajza. 3akOH pPaJuOaKTUBHOTO
pacnana. CraOunpHble W paJAHOAKTUBHBbIE H30TONBL. COBpPEMEHHbIE METOIbl PAJIUOXUMHUHU U
panuoOuosnorun. IIpodiaeMbl paano3KOIOTUH.

24. CocraB aToMHOTrO0 sifpa. M3otonsl. MeXaHM4YeCKHil 1 MAarHUTHBIA MOMEHTHI siAep. SepHbie
CHUJIBI U DHEPTHUs CBSI3HU sipa. SINepHBI MarHUTHBIM PE30HAHC U €r0 UCIOJIb30BaHUE.

25. SnepHble peakuuu. MexaHu3M sAlIEepHbIX peakuuid. llenmHass peakuust aeneHust suep.
Hcnonb3oBanne atoMHOW sHepruu. [Ipobimema ynpaBisieMoOd TepMOSIEPHOM peakuuu. DHeprus
ComHia u 3BE€311. S nepHast 3KOJIO0THs.

26. DnemMeHTapHbIe YaCTHULLBI. Knaccudukanus AJIEMEHTAPHBIX YacTHLL.
B3anMonpeBpaiaemMocTb 3JIEMEHTapHbIX YacTUL. MeToAbl yCKOpEHHsI 4YacTHL. AHTHYacTULbI U
aHTUBEILECTBO. BeliecTBo B 3KCTpEMalIbHBIX YCIOBHUSX.

27. CoBpemenHass ¢usznka u arpoumHxeHepus. BemectBo u mose. OOBEKTHI M TPOIIECCHI.
DOBOJIIOLIMOHHBIE ~ TPOIECCHl  MpeoO0pa3oBaHUsl ~ MaTepuu. BelnecTBeHHBbIE, HJHEPreTUUYECKHUE,
AJICKTPOMAarHUTHBIE W HWH(POPMAIMOHHBIE TpeoOpazoBanus O0MO000BEKTOB. Pa3ButHe arpodusuku,
OuomexaHuku, 6Mo(U3NKH, OMOIHEPTETUKH, ONOMH(DOPMATHKHU, OMOTEXHOJIOTHH U arpOMHKEHEPUH.
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