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1. Ilnanupyemble pe3yabTaThbl 00y4eHHS 10 AUCHMUILIMHE, COOTHECEHHbIE C MIIAHUPYEMbIMU
pe3yiabTratamu ocBoenusi OIIOII

1.1. lean 1 3a1a4M TUCHUILIAHBI

BakanaBp no HampasieHnuio noarotoBku 35.03.06 ArpouHkeHepus J0JKEH OBITh IMOATOTOBIICH
K PEUIEHHI0 3a7ad NpOo(EeCCHOHAIBHOW MAEATENBHOCTH CIEAYIOIUX THUIIOB: IPOU3BOJACTBEHHO-
TEXHOJIOTMYECKUI, HAyYHO-UCCIIEI0OBATEIbCKHM.

Heab AucoMIIMHBI — CQOPMHUPOBATH y CTYAEHTOB CUCTEMY (QYHIAMEHTAIbHBIX 3HaHU,
HEOOXOAUMBIX ISl MOCIEeNYIOIEeH MOArOoTOBKH OakanaBpa, CIIOCOOHOTO K A(P(PEKTUBHOMY pEIICHUIO
INPAKTUYECKUX 3a/ad  CEeIbCKOXO3AWCTBEHHOTO IPOU3BOACTBA, a TaKXKe CIIOCOOCTBYIOLIMX
JaJIbHENIIEMY Pa3BUTHIO JIMUYHOCTH.

3agauM JUCHMIIMHBI:

— M3y4YUTh OCHOBHBIC (PU3MYECKHE SIBICHUS, OBIANCTh (PYHIAAMEHTAJIbHBIMU TMOHATHIMH,
3aKOHAMH U TEOPUSIMH KIACCHYECKON M COBPEMEHHOU (DH3UKH;

— cpopMHpOBaTH OCHOBBI HAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO (PU3MUECKOTO MBIIIUICHUS;
O3HAKOMUTBCS C HAY4YHOH ammapatypodl M MeToAaMu (U3NYECKOTO MCCIEN0BaHUSA, MPUOOpECTH
HaBBIKH MTPOBEACHUS (PU3UIECKOTO IKCIIEPUMEHTA;

— HAY4YMThCS BBIIENATH (PU3MUECKOE colep’kKaHMe B MPUKIAJHBIX 3ajadax Oyaymien
NESITENIbHOCTH;

— OBJIAJICTh METOJAMHU PELICHHS MH)KEHEPHBIX 3a/1a4.

1.2. KoMneTeHUMM U MHANKATOPbI UX JT0CTHKEHUI
OIIK-1 CrocobeHn pemath TUIIOBBIC 3a1a4dl NPOGECCHOHATBLHOM NEATEeILHOCTH Ha OCHOBE 3HAHUHN

OCHOBHBIX 3dKOHOB MATCMAaTHYCCKHUX W CCTCCTBCHHBIX HAYK C IPUMCHCHHUCM HH(bOpMaL[HOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOT U

Kon u
HAaUMEHOBAHHE
WHJUKaTopa ®opmupyemsie 3YH
TOCTUKCHUS
KOMIIETSHITHH
3HAHUS OOyuaromuiics ODKEH 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIHUIUIUH ((DU3UKH) TS peIICHUS
WJT-1 onk-1. CTaHIAPTHBIX 33/1a4 B COOTBETCTBHUH C HAMIPABICHHOCTHIO
Vcnoms3yer po(eCCUOHATBHOM JeITENbHOCTH
OCHOBHBIC 3aKOHBI — (Bl .0.10-3. 1)
€CTEeCTBEHHOHAY4YH
BIX JUCUMILUIMH JUI1 | yMEHHUS OOyuaromuiics ODKEH YMETh: UCTIO0Ib30BaTh OCHOBHBIE
pereHus 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUTIINH ((PU3UKHU) 1151
CTaHJIaPTHBIX pEelIeHUs CTaHAAPTHBIX 33/1a4 B COOTBETCTBHH C
3a71a4 B HAIPAaBJIEHHOCTHIO MPOPECCUOHANBHOMN 1EATeIbHOCTH
COOTBETCTBHH C - (b1.0.10-¥.1)
HaIpPaBJIEHHOCTHIO
npodeccroHanpHo | HABBIKH OO0yyaromuiicst JOJMKEH BIIAJICTh: HABBIKAMMU:
i MesTenbHOCTH WCIOJIb30BAaHUS 3HAHUN OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX TUCIHUIUIUH ((DU3UKH) TSl pEIICHUS
CTaHJAPTHBIX 33/1a4 B COOTBETCTBHUH C HAMIPABIEHHOCTHIO
npohecCuOHANBEHOM e TENbHOCTH -
(b1.0.10-H.1)




2. Mecto nucuuminnel B cTtpykrype OITOIIT

Huctummaa «®u3uka» OTHOCUTCS K 00s3aTeNbHOM YacTH OCHOBHOW MpodeccroHAIbHON
o0Opa3oBaTebHON TporpaMMbl OakajiaBpuara.

3. O0bém AUCHMIVINHBI U BUIbI y4eOHOH padoThl

OO0beM AUCHMILUIMHBLI COCTABIISIET 9 3a4eTHBIX eauHHUII, 324 akaJeMHYeCKHX Yaca. JJucHuIuimHa
n3y4aercs B 2, 3, 4 cemecTpax.

3.1. Pacnipenesienue o0beMa TUCUUIJIMHBI 110 BUIaM Y4eOHOH padoThI

Bun yuebHO# paboTh KonuuecTBo yacoB
KonrTakTHasi padoTa (Bcero) 150
B Tom uncrne:
Jlexuuu (JI) 50
[MpakTnueckue 3austus (I13) 50
JlaGopatopusie 3anstus (JI3) 50
CamocrosiTesbHas padora odyuawuuxcsi (CP) 120
KonTpoab 54
Hroro 324
3.2. Pacnpenesnenne y4eO0HOro BpeMeHH 110 pa3aejiamM U TeMam
B TOM 4YHCJIIC é
Ne H Bcero KOHTaKTHasl paboTa g
TeMBbI ANMCHOBAHHUC Pa3/Jiciia U TCMbI 4acOB CP E
JI J13 113 e
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MoJiekyssipHas GU3MKa U TEPMOIMHAMHKA
1.1. | Beegenue B pU3UKYy 2 2 - - - X
1.2. | Kunemaruka 14 2 2 2 8 X
1.3. | lunamuka 18 2 4 4 8 X
2.4. | 3akOHBI COXpaHEHUS 16 2 2 4 8 X
15 Mexannueckue KoneGaHus u 20 4 4 4 8 <
BOJIHBI
16 DNeMEeHTbI MOIEKYIAPHOH 1 20 4 4 4 8 <
CTaTUCTHUYECKON (PU3UKU
1.7. | OCHOBBI TEPMOJUHAMUKHU 20 4 2 4 10 X
Paznen 2. DnexTpuuecTBO U MarHeTU3M
2.1. | DnexTpocraTtruka 18 2 2 4 10 X
IIocTOsIHHEIN TOK,
2.2. | DNEKTPUYECKHE LT U 24 4 6 4 10 X
MaTepuabl




23 ITocTosIHHOE MarHUTHOE 22 4 4 4 10 X
oJIie

ONEeKTpOMarHuTHbIE

2.4,
KOJIeOaHUS U BOJIHBI

20 4 4 4 8 X

Paznen 3. OnTuka u atomMHas pu3nKa

['eomeTpuyeckas u BOJTHOBAs

3.1. 18 2 4 4 8 X
OTITHKA

3.2. | KBantoBas usuka 20 4 4 4 8 X

33. ®dusuKa aTomMa U AIEMEHTHI 18 4 4 2 8 X
(bU3MKH TBEPOTO Tela

3.4. | SAnepnas ¢pusuka 18 4 4 2 8 X

3.5. | ®usnyeckas KapTuHa MHUpa 4 2 - - 2 X
KonTtposb 54 X X X X 54
OO61mas TpyI0eMKOCTh 324 50 50 50 120 54

4. CTpyKTYypa M coepKaHue TUCHUILINHBI
4.1 ConepxxaHue QM CUUILTHHBI

Pa3nea 1. Mexanuka, MosieKyasipHasi pU3MKa M TEPMOIHMHAMHKA

BBenenue

[Tpenmer ¢usuku. Merton no3HaHusi B pu3mKe. DKCHEPUMEHTHI M TEOpuH. Poib MareMaTHKH.
Odusnueckue 3akoHbl. [lonstue dakra B dusuke. Monenu. IIpsmpie u oOpaTHble 3amaun (PUHKH.
PazmepHoCTH (DU3NYECKUX BETUYMH.

Kunemarnka

JIBmxkeHne Kak riaBHas (opma cymectBoBanusi marepuu. [IpoctpanctBo u Bpemsa. CrocoOsl
ONMCAaHUA COCTOSIHUS Tela M cucTeMbl Ten. CHCTeMbl OTCYeTa M KOOpPAMHAT. Poib M NpUHIMIIBI
BbIOOpa cucreM koopauHar. CreneHu cBOOObI, MHBApUAHTHBIE CBOMCTBA YHCIa CTENEHEH CBOOOIIBI.
TpexmepHOe U MHOTOMEPHOE ITPOCTPAHCTBA. MarepualibHas TOYKa U PaCpOCTPAHEHUE ITOW MOJIENH
Ha MHOTOMEpHBIN ciy4ail. TpaeKTopus U1 MUpOBas JIMHUSA, UX CBOMCTBA. CKOPOCTh U YCKOPEHHUE KaK
npousBoaHble. IlocTynaTenbHOE W BpAIATEIBHOE JBMIKEHUS KAK OCHOBHBIE BHIBI JIBHJKCHUM.
VYTI10BBIE CKOPOCTH U YCKOPEHHE, HOPMAJIbHOE U TAHI'€HLIMAJIbHOE YCKOpEeHUs. CKOPOCTh U YCKOPEHHE
B MHOT'OMEPHOM IIPOCTPAaHCTBE. MHepHuanbHble CHCTEMBI M PABHOIIPABHOCTH IOKOS U PABHOMEPHOTO
npsiMoJIMHEHOTO nBMKeHus. [locTynar o MOCTOSHCTBE CKOPOCTH cBeTa B BakyyMme. [IpeoOpa3oBanue
MHTEPBAJIOB BPEMEHH U JJIUHBI NPU OOJIBIIMX CKOPOCTSX OTHOCUTENBHBIX JBM)KEHUI MHEPLUAIbHBIX
cucreM. [IpeoOpazoBanus JlopeHIa M pPEIATHBUCTCKOE CIIOXKEHUE CKOpocTed. MHTepBanm Mexay
COOBITHSIMH U €70 HHBAPUAHTHOCTb.

JIlnnamuka

Cuna u macca, cynepno3uius cuil. [lepBbiii 1 BTOpo# 3aKoHbl HploTOHA. YpaBHEHUS! JBUKECHUS,
pOJib Ha4yalbHBIX YCJIOBUM, NPUHLMII JeTepMHUHU3MA. [IpuMmepbl pelieHuss ypaBHEHHUH JIBUYKEHUS.
JIBM>KEHHE TeNl B II0JE€ CHJI TATOTCHMS, SBJICHHUE HEBECOMOCTH B CIIyTHUKAax. J[MHaMuKa clensmux
cucrteM. Mmnynbc, 3aKOH COXpaHEHHs HMITYJIbCa JJII MEXAaHUYECKOM CUCTEMBI, TPETUH 3aKOH
Hrrorona. B3aumonetictBue Ten uepes3 mose. Oo6mas GopMynrMpoBKa 3aKOHA COXPAHEHUSI UMITYJIbCA.
Kunernueckas sHeprust MaTepHaJbHON TOYKH, CBS3b €€ ¢ KOMIIOHEHTaMH BEKTOpa uMmyibca. Pabora
U NOTeHIMaIbHas dHeprus. Pabora nepemenieHyss MarepuanbHON TOUYKHM 10 KPUBOJIMHEHHOMY ITYTH.
[loTeHuManpHbBle CHIIBI, BBEIEHUE MOHATHA NOTEHLUANa JUId  B3aUMOJCHCTBYIOIIUX  TEI.
[TorennuaneHast GyHKIMS, TOTEHIIMAIbHAS OBEPXHOCTh. CBSI3b KOMIIOHEHT CHJIBI M MOTEHIUAILHON
¢ynkuuu. [loTeHuumanpHas sMa M yCJIOBHE YCTOWYMBOIO paBHOBecus. HeBO3MOXKHOCTh paBHOBECHS
CUCTEMBl B3aMMOJACHUCTBYIOIIMX CTaTUYECKMX TOYEYHBIX DOJICKTPUYECKHUX 3apsnoB. lIpuHnmn
IUTOTHEWIIeH YIMaKOBKU U OOBSICHEHHE NMPOCTPAHCTBEHHBIX (opM KpuctayuioB. KondopmaruonHsii
aHain3 MOJeKyJl. MoMeHT cuibl. JIMHaMHMKa BpAllEHUs TOYKM M Tejaa BOKPYI IOCTOSHHOM OCH,
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MIOHSATHE O MOMEHTE MHEPUUU MATEPUAIBHOM TOYKH U Teja. YPaBHEHHE JABUKCHUS BPAILAIOIIETOCS
BOKPYTI' HEIIOJBMKHOU OCH Tesla. MOMEHT UMITYJIbCa, CBSA3b €r0 KOMIIOHEHT C KWUHETUYECKOU SHEpruen
BpauieHusl. M3MeHeHne MOMEHTa MHEpPLUU Tena MPU MEePEeHOCE OCH BpalleHus. [aBHbIE MOMEHTHI
MHEPLUMHU U YCTOMUYMBOCTH BpALIECHMS T€Jl. 3aKOH COXpPAHEHHMs MOMEHTA HMMITYJIbCa TeJla U CHUCTEMBI
Ten. OCOOEHHOCTH KOHCTPYKIIMM BEPTOJETOB. ['Mpockombl W WX mNpuMeHeHue. LleHTp macc wu
YpaBHEHHE €T0 ABM)KEHUs. Pa3neneHne nocTynarenbHbIX U BpallaTeIbHbIX JBUKEHUN TBEPJOTO Teja.
[Tapa cun. Cucrtema ypaBHEHHMH Uil IBUKEHUSI TBEPJIOTO Tejla U €ro KUHETHYECKas dHEpPrus. 3aKOH
COXPAHEHHUs SHEPIrUU U €ro CBsA3b C PAaBHOMEPHOCTBIO TE€UYEHMsI BPEMEHHU. J[BM)KEHHE CUCTEM CO
MHOTHMU cTeneHssMu cBo0oabl. Dynkius Jlarpanxka u ypaBHenus Jlarpanxka. [I[puHIMI HAMMEHBIIETO
JEUCTBUA.

JAunnHamuka 00JbIIHX CKOPOCTENH

[TpuHIMN OTHOCHUTENBHOCTH B (pusmke. PenmstuBucTckuil ummyssc. I[IpeoOpazoBaHue 3HEpruu-
uMmnyibca. Macca U ee CBI3b € dHeprueil mokosi. Macca CiI0KHONH CUCTEMBI U €€ CBSI3b C AHEpPrUeH
B3auMoeiicTBus uyacteid. HeamautuBHOCTh Macchl. JledekT macchl M sHepreTnka. Kunermueckas
SHEPIUsT B PEJSITUBUCTCKOM MEXaHUKE. YPpaBHEHHE [JIBMJKCHHMS MATE€pUAIbHOM TOYKHM B
PENATUBUCTCKOM MeXaHHKe. JIBHKCHHUE MaTEpPUAJIbHOW TOYKU IIOJ JIEUCTBUEM IIOCTOSHHOW CHIIBI.
CkopocTh CBeTa Kak IMpeleibHas CKOpPOCTh. YacTuipl ¢ HyJeBoM Maccoll mnokos. [lpuHumn
SKBUBAJIEHTHOCTH U TEOPUSI IPOUCXOKIEHHS CUII BCEMUPHOT'O TSTOTEHHUS.

KoJie0anus 1 BOJIHBI

Konebanus kak YacTHBIM ciyuyall JOBW)KEHUS, YCIIOBHUS TOSBICHHUA KojeOaHUM. YpaBHEHHE
IBUKEHHSI TPYXKHUHHOIO MasTHHKAa M ero pemieHue. [‘apMoHHuYeckoe KkojlebaHME U €ro
XapaKTepUCTHKH. YpaBHEHHE ABIKEHHsS (PU3MUYECKOTO MAsSTHHUKA M €ro pEelIeHHEe, MaTeMaTHYeCKUN
MasiTHUK. DHEprusi rapMOHMYECKUX KojeOaHui. BbIHyXJeHHble KoneOaHus U SIBICHHE pe30HaHca.
Pe3zonanc kak mposiBaeHue Oudypkanuu. AprokoieOanus. Ilpumepsl mposiBIEHUS PE30HAHCHBIX U
aBTOKOJICOATEIbHBIX SIBJICHUN B JKMBBIX OpraHuM3Max M TexHUKe. Pe3oHaHCHas mepenaya SHEPrUU B
CUCTEME OJMHAKOBBIX CBSI3aHHBIX MAasATHUKOB. BOJIHBI B yIpyrux cpenax, JMHEHHbIE, TOBEPXHOCTHBIE
1 00bEeMHBIE BOJHBI, IONEPEUHbIE U MPOJOJIbHBIE BOJHBI, (PPOHT BOJHBI, IUIOCKHE U cepuueckue
BOJIHBI. AHATUTUYECKas 3amuch Oeryiieil BonHbl. BomHoBoe ypaBHeHue. [lepenoc sneprum Oeryuieit
BostHOM. CrokeHue koJjiebaHuit W BoiH. KorepeHTHbIe MCTOYHMKW BOJH. MHTEpdepeHnus BOJH OT
TOYEYHBIX KOTEPEHTHBIX MCTOYHUKOB. Y CIOBHS MOSIBICHHUS MaKCUMyMOB U MUHUMYMOB. CroxeHue
KpyroBeIx U cepuueckux BosH. [locTpoenue ¢ppoHTa BONHBI MO npuHIUNy [roiireHca, noseaeHue
(bpoHTa BOJTHBI B HEOTHOPOAHOH cpene. OTpaxxkenue u npenomiieHue BoaH. [Ipunnun @epma. BeiBog
3aKOHa IIPEJIOMJICHUS BOJIH Ha IPAaHHUIIE IBYX cpel Ha ocHoBe npuHuuna depma. [Ipunnun depma kak
YacTHBIA cilydail o0Ilero mpuHIMIA MUHMMakca. [losBiIeHHe OTpakKeHHBIX BOJH B HEOJHOPOIHBIX
cpenax, CIOXKEeHHe BCTPEUHBIX BOJH U 00pa3zoBaHHe CTOSUYMX BOJH. [lepexoqHoe cocTosiHue U BpeMs
penakcauuy. CBs3b AJIMH CTOAYUX BOJH C PasMEpPaMU Cpeabl, AMUCKPETHOCTb JJIMH CTOSIYMX BOJIH.
KBanToBaHue. YpaBieHue 3By4aHUEM MY3bIKAJIbHBIX HHCTPYMEHTOB.

JIeMeHTBI CTATHCTHYECKON U MOJICKYJIAPHON (pu3nku

MUKpPOCKONIMYECKME W MaKpOCKONMYECKHE SBIEHUA. laeanbHbId Ta3 Kak CTaTUCTUYECKAs
cucreMa MHOTUX 4YacTull. JlaBneHue, o0beM M TeMmIepaTypa rasza Kak oO0O0OLICHHbIE XapaKTePUCTUKU
cocTosiHUS ra3a. PaBHOBecHble W HEpaBHOBECHBbIE COCTOSIHMS ra3a. OOpaTuMble U HeOOpaTUMbIE
mpoueccel. lmarpamma gaBlieHHE-00beM. ODKCIEPUMEHTAIbHBIC Ta30BbIE 3aKOHBI, 00OOIIEHHBIH
ra3oBbIi 3aKOH (YpaBHEHHE COCTOSIHUS HAEaJbHOro ra3a). BelBoa ypaBHEHUS COCTOSHUS UI€aIbHOTO
rasa Ha OCHOBE KMHETHYECKHUX MpeacraBicHUil. OU3NUECKUN CMBICI MOHATHS TEPMOJAUHAMHYECKON
TeMmrieparypsl. PacrmpeneneHue sSHEpruM IO CTeneHsM cBoOonabl. Pacmpenenenus MakcBemna u
Bonbumana, 6apomerpudeckas (opmyna. HepaBHoBecHble npouecchl. Juddysus, nuddysus depes
MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJIEHHE M €ro pojib B >KU3HEACATEIILHOCTH pPACTEHUM.
Tennonepenaua. Buyrpennee Tpenue. BeipakeHue HEpaBHOBECHBIX IPOILIECCOB depe3 000O0IIeHHbIE
TepMmouHamuueckue cuiibl. CooTHoleHne B3auMHoctu OHcarepa. PeanbHbie ra3bl, ypaBHeHue Ban-
nep-Baanbca, KpuTudeckas TOYKA, peEalbHbIE HM30TEPMBbl, CXKIKEHHE Ta30B. QDuykTyanuuu H
camoopraiu3zanus npu (pa3zoBoM Mepexojie ra3->KUIKOCTh. JKUAKOCTH, TOBEPXHOCTHOE HATSIKEHHE B



KUIKOCTAX, OXJAXKICHHE >KUAKOCTHM IPU HUCIHAPEHUHU, TEPMOPETyJslrs PACTEHHM W KUBOTHBIX.
CmaumBaromye 1 HecMavYuBaroue Kuakoctu. Kanumspasie seienus, popmya Jlamnaca.

DJIeMeHTbI TEPMOAMHAMHUKHU

[lepBoe Hayamo TepMOJMHAMUKH, U30MPOIECCH, aArnabaTUUYECKHUI MPOIece, OXIKICHUE Ta3oB
npu aanabaTHYecKOM pPacUIMPEHUU U MOJydeHHe HU3KUX TemmepaTyp. YpasHenue Ilyaccona u ero
BbIBOJ. Kitaccuueckasi Teopust TEIJIOEMKOCTEN, MPUUMHBI OTKJIOHEHHUS PEAbHBIX TEIIOEMKOCTEH Kak
(GyHKIIUU TeMIiepaTyphbl OT pe3ylIbTaTOB Kiaccuueckoil Teopun. Pabota uaeanbHOro raza B pa3inMuHbIX
nporeccax. ObpaTuMbie U HEOOpAaTUMBbIC ITUKIIBL. TerioBsie MalIMHEI U UK KapHo, BTOpoe Havaso
TepMoAMHAMUKH. KomIpecCMOHHBIE XOJIOAWIBHMKMA W TEIUIOBBIE HACOCBL. OJHTPONUs  Kak
TepMoauHamMuueckuii noreHuuan. dopmyna nns sHTponuu wuaeanbHoro rasa. Teopema KaprHo u
0000IIeHNe TOHATHUS DSHTPONUU KaKk TEePMOJUHAMHUYECKOro MmoTeHIana. CBs3b DSHTPONUU C
MUKPOCOCTOSIHUSIMU UCaIbHOTO raza. CTaTUCTHUECKOE TOJIKOBAaHUE SHTPONUU. DHTPOIHUS U CTENEHb
BBIpOXKIEHUsT cucTeMbl. @opmyna bonbsiiMana. DuTpormst U uHbopManus. Bo3pacranue sHTponuu
Ipy HEOOpaTHUMBIX MpoIleccaX Ha NpPHUMEpPE BBIPABHUBAHUS TEMIIEPATYphl JABYX HAXOMASAIIUXCS B
KOHTAKTE HarpeThIX TEJ M IPU BBIPABHUBAHMM JABJICHHUHI B JIBYX 4acTAX cocyna ¢ rasom. llepsoe u
BTOpOE Hauajga TEPMOJUHAMUKHU, U KUBBIE OpraHu3Mbl. [loHSITHE O TepMOoIWHAMUKE HEOOpaTHMBIX
MPOLIECCOB M OTKPBITBIX CHCTEM. OHTPOIHS B CHCTEME OpPraHu3M - OKpy)Karollas cpena.
IIpou3BOACTBO SHTPONIMU B HEPABHOBECHOU cpene 1 TeopeMa [Ipuroxuna.

Pa3zgen 2. DiieKTpU4ecTBO U MArHETU3M

DJleKTPpUYeCKHe U MATHUTHBIE SIBJICHUS

[lonsaTHe O mOJAX, MOJSA CKAISIPHBIE M BEKTOpPHBIE. XapaKTEPUCTUKU BEKTOPHBIX IOJEH:
HaIpsSHKEHHOCTh, MOTOK, HUPKYJSIUS, CUJIOBBIE JIMHUM BEKTOpHOro mojs. Cyneprno3unus MOJIeH,
3aps/ibl, 3aKOH COXPAaHEHUs 3aps/10B.

B3anmoneicTBre HEMOABUKHBIX U IBUKYILIUXCS 3apsa0B, OU3NYECKUN CMBICI MATHUTHOTO I1OJIA.
[Tone Toueunoro 3apsna (3akoH Kynona) m cuctemsl 3apsiioB. [lome mumons. DieKTpocTaTudeckoe
MoJIe MOJIGKYJbI M XMMHUYecKue peaknuu. WHTerpanpHas ¢opma 3akoHa Kynona, teopema ['aycca
(nepBoe ypaBHeHue MakcBesuia). BeiBoa opmyn Ui HanmpsDKEHHOCTH AJIEKTPOCTATUYECKUX MOJIeH
3apsHKEHHOTO TPSIMOTO TPOBOJIA, IUIOCKOCTH, KOHJEHcaTopa. Pabora mepemermieHus 3apsaa B
JJEKTPOCTATUYECKOM  II0JIe, TIOHATHE TMOoTeHuuana. Btopoe ypaBHeHume MakcBemna s
ANEKTPOCTATUKH B HMHTETPANBHON (opme. DieKTpudeckass €MKOCTh OIHOTO TPOBOJHUKA U JIBYX
MIPOBOJHHUKOB, KOHJIEHCATOPHI, paboTa MO 3apsKke KOHJEHCATOPOB. DHEPrusl 3JIEKTPOCTATUYECKOrO
nonsi.  VM3MeHeHWe  HAmpsHKEHHOCTH — DJIGKTPUYECKOrO TOJiE TMPU  BBEACHUU  JUAJNEKTPHUKA,
MOJISIPU3YEMOCTh  TUAJIEKTPUKA, IUAJIEKTPUYECKas MPOHUIAEMOCTb. M3MeHeHHe IHU3IeKTpUYECKOon
MIPOHUIIAEMOCTH TIPU XUMHUYECKUX PEAKIUAX U UCTOIb30BaHUE 3TOT0 d(hdekTa. DIEKTpHUECKOE MMOIIe
B npoBojHUKax. [loHSATHE O TOKe NMPOBOAMMOCTH, BEKTOp TOKa M CWJa TOKa, AuddepeHnanbHast
dopma 3akona Owma. IlepBoe mpaBmio Kupxroda. IlpuumHa TOSIBICHUS SJICKTPHUUECKOTO TOKA B
MIPOBOAHUKE, PU3NYECKUI CMBICI MOHATHS CTOPOHHHUX DJIEKTPUUECKUX CHI. BbiBon 3akoHa OMma miis
Bcelt nenu. Bropoe npasmino Kupxroda. MarautHoe mosie mpsiMoro Toka, 00bICHEHUE €0 MOSBICHUS
Ha OCHOBAHMM pEIATUBUCTCKUX MpeAcTaBieHui. VHTerpaibHble ypaBHeHMs MakcBemna [Uis
MOCTOSIHHBIX MAarHUTHBIX TMoyied. [Ipumepsl BBIUMCICHUS HANPSHKEHHOCTEH MarHUTOCTATUYECKHX
noneit. 3akoH buo-Capapa-Jlamnaca. B3aumopeiicteue noneit u 3apsiioB (TokoB). @opmyna Jlopeniia
JUISL CWJIBL, IEUCTBYIOLIEW HA 3apsA] CO CTOPOHBI JIEKTPUYECKOTNO W MarHUTHOro mnosnei. [IpunHimn
NEUCTBUSL MacC-CIIEKTPOMETPOB M HMX IPUMEHEHHS B XUMHUU. VHIYKIMOHHBIE SIBICHUS,
TpancopMaTopsl, (HU3MYECKHE TNPUHIUIBI WX JeHCTBUSA. OkcrpaToku. [lomHas cuctema
MHTETpabHBIX ypaBHEeHH MakcBemna. CMbICT WIEHOB CHUCTEMbl ypaBHEHUM Makcseia,
OMUCHIBAIOUIUX SIBJICHUS, CBSI3aHHBIE C W3MEHEHUSMM JJIEKTPUUECKUX M MArHUTHBIX BEIMYHMH BO
BpeMeHHU. B3anMOCBSI3b 2JIEKTPUYECKUX U MAarHUTHBIX IEPEMEHHBIX MOJIEH, JIIEKTPOMAarHUTHOE T0JIE U
m3nydenue. [lons nBokyumuxcs 3apsgoB. W3inydeHue 537I€KTPOMAarHUTHOTO TMOJs HEPABHOMEPHO
OBKyIIMMcs 3apsaaom. «Ilapagokce» aroma.

Pa3nes 3. OnTuka u atoMHast pu3nka

JIEKTPOMATHUTHOE U3JIyYEeHHE H ONITHKA



CB00OOHOE AIIEKTPOMArHUTHOE TOJIE U €r0 CYIIECTBOBAHUE B BHJIE JIEKTPOMArHUTHOW BOJHHBI.
[TonepedyHOCTh 3JEKTPOMArHUTHBIX BOJH. CKOPOCTh PACIPOCTPAHEHHS 3JIEKTPOMArHUTHBIX BOJH U
criocoOb!l ee u3mepenusd. lllkana anekTpoMarHuTHBIX BoJH. CrOCOOBI TeHepali U UCIIOJIb30BaHNUE B
HayKe ¥ TEXHUKE BOJIH PA3JIMYHBIX YaCTOT.

SBnenus, onuchbIBaeMbIe BOJTHOBOM Teopuel cBeTa. MHTepdepeHIus cBeTa, YCIOBUS MOSBICHH
CTaTHMYECKON WHTEp(PEPEHIIMOHHON KapTUHBI, WHTEpEpeHIuss MpU pa3feleHud (PpPOHTAa BOIHBI,
MIPOCBETJICHUE ONTHKHU, UHTephEpOMEeTphl U UX Hcrnoib3oBaHue. Dypbe-cnexkTpomerpsl. [loHsaTHEe 0
ronorpadun. Judpakuus, mudpakuus Ha menn. OOKyCHpOBKA AIEKTPOMATHUTHBIX BOJTH U CBS3b
pasmepa udpakIMOHHOTO TMATHA C pasMepamMu  peduiekTopoB. (OCOOEHHOCTH OpraHU3alUH
PaIuoONOKAIMOHHOM CITy>KOBbl. YCIIOBHS Tepexoa OT BOJHOBOW ONTHKH K T'€OMETPHYECKOW. 3OHBI
®penens, 30HHas mactuaka dOpenens kak Goxycupyromuid aneMeHT. {udpakironnas peneTka Kak
JTUCTIEPTUPYIONIasi CUCTeMa. AHAllU3 COCTaBa CBETa IO JUIMHAM BOJH. PEHTreHoBcKast AMQpaKis,
nmoHsATHE 00 00paTHBIX AU(PPAKIMOHHBIX 33a/ladyaX, PEHTTCHOCTPYKTYPHBIN aHAIU3 M €r0 0COOCHHOCTH
IPUMEHUTEIbHO K OuosjorumyeckuMm obObektam. IlpoctpanctBennas crpykrypa JHK u PHK.
JlndpakoOHHBIN TIpeIes pa3peiaie ClToCOOHOCTH ONTUISCKUX TPHOOPOB.

CBer 1 BelIeCcTBO, MOHITHE O BTOPUYHBIX BOJHAX, pa3/JeICHUe SHEPTUU Ha TpaHMIle pasznena ¢as,
PE30HAHCHBIN XapaKTep B3aMMOJEUCTBUA CBETa W BemlecTBa. /lucnepcus, kiaccuueckoe o0bsCHEHUE
3aBUCHMOCTH KO3(PPHUIMEHTa MPETOMIICHUSI CBETa OT JJIWHBI BOJHBI TANalONIEro CBeTa. SIBicHHE
JBOMHOTO JTyuyenpeaoMIIeHus, MOJSIpU3aliis cBeTa KpuctajuiaMu. [1oaspr30BaHHbIN CBET, ONTHYECKAS
aKTUBHOCTh, CaXapOMETpHs, HWCIIOIb30BAHUE SIBJICHHUS BpAIICHHS IIJIOCKOCTH TOJSpU3AINHA B
MoOJIeKyJIsipHO# Ouosorun. Potorddekt u KBaHTOBas nmpupoaa cBeta. Kpyr sBieHui, 00BICHUMBIX C
KBAHTOBOM TOYKHU 3pPEHHUS,, MUKPOCKONMUYECKOE M MAKPOCKOMHYECKOE B OMNTUKE. JIBOMCTBEHHOCTh
MPUPOABI CBETa. 3aKOHBI TMOTJIOIIEHUS CBETa, IMOHATHE O HENUHEHHbIX 3¢dekrax. OCHOBHBIE
3JIEMEHTHI KOHCTPYKLUHU CHEKTPOPOTOMETPOB. 3aKOHBI OCBELICHHOCTH, 3aBUCUMOCTh OCBELICHHOCTH
OT BUJIa OCBETUTEIEH.

KBanToBas pusuka. ®u3suka aromMa u 3j1eMeHThbl GU3MKHU TBEPAOro Tejia

OcobeHHOCTH TOBENEHUST MUKpOUYacTHUll. [IpWHIMIBI ONUCaHHUA TOBENEHUS MHKPOYACTHIL,
BOJTHOBas (DYHKIIMSI, COOTHOIICHWE HeompeneaeHHocTe, BomHa ne bpoinsa. Tlocrynater bopa.
VYpaBuenue lllpenunrepa (BpeMeHHOE M CTAIlMOHApHOE), (U3NYECKUN CMBICT BXOJSIIUX B HErO
wieHoB. Pemenune cranuoHapHoro ypaBHeHus Illpegunrepa misg dYacTunel B OJHOMEPHOM
MIOTEHLIMAJIbHOM SIIIMKE W YaCTULbI HA OKPYKHOCTH. YCIIOBUS IOSBICHUS KBAaHTOBBIX SIBJICHUM.
Bnusiaue maccel M 0o0acTH JOKanM3alMM 4yacTHUL. JIByMepHas NMOTEHLUAlbHAas sMa, BBIPOKICHHE
KBAHTOBBIX COCTOSIHUI M CHATHE BBIpOXKIAeHUA. [loTeHIIManbHas iMa KOHEYHOH ITyOMHBI U BIUSTHUE €€
ryOMHBl M IIUPUHBI HAa 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 DHEPIMHM B aTOME BOAOPOJA, MEPEXOIbI
MEXNY ypoBHsAMHU. VHIMBHIYadbHOCTh CIIEKTPOB aTOMOB M SMHUCCHOHHBIM CHEKTPaJbHBIM aHAIIN3.
Meraminyeckas MOJENIb MOJEKYJIbl M OOBACHEHHE KOpPpENsLUH LBETHOCTH BellecTBa M 3¢ dekra
COIPSKEHMSI XUMUYECKUX CBsI3el B MoJiekysnax. HopMmanbHas v MHBEpCHAas 3aCEIEHHOCTh KBAaHTOBBIX
coctosianii. Ilormomienre, CiOHTaHHOE W BBIHYXIACHHOE H3nydeHus. Koadduuuentsr DUHIITEIHA.
®opmyina [lnanka. ¥Ycunenue cBeta Ipu IPOX0XKICHUM Yepe3 UHBEPCHO 3acelieHHYI0 cpeny. llonsaTue
0 Ja3epax.

duznyeckas IpUPOJa XUMUUYECKONW CBSI3U. DJIEKTPOHHOE CTPOEHHE MHOTO3JIEKTPOHHBIX aTOMOB,
ruOpuau3anys, OObSICHEHHE NPUYMH MOSBJICHUS IMPOCTPAHCTBEHHBIX (opMm Monekyn. I[lpuHimn
MaKCHUMaJIbHOTO TepeKpbIBaHMs. BHyTpeHHee BpallleHne B MOJIEKYJIAaX U €ro pojib B OMOXMMHUYECKUX
peakuusx. J[BrkeHue 4acTul B MHOTOATOMHBIX MOJIEKYJIAX M BHJBI MOJIEKYJISIPHOM CHEKTPOCKOIIUH.
CumMmeTpust MOJIEKYIT U TIOSIBJICHUE TTPaBHII 0TOOPA.

@DOTOXMMHYECKHE PEAKIMM U OCOOEHHOCTH TOTCHLIMAIbHBIX IOBEPXHOCTEH OCHOBHBIX U
BO30YKJICHHBIX AJIEKTPOHHBIX COCTOSIHMI B MoJjekyiax. Pacmaa monekyn npu ¢GpoToBO30YXKACHUSX.
Odusnueckas mpupona ¢GoTocuHTe3a. TpaHcmopT »Heprum npu (orocuHTe3e. 30HHAS CTPYKTypa
ANEKTPOHHBIX COCTOSHUI KpPUCTAJIJIOB. 3allOJIHEHHBIE M HE3aIlOJIHEHHBIE 30HBI. YpoBeHb depmu.
ITpoBOIHMKY, TOJIYIPOBOAHUKH U TUIEKTPUKH. OCOOEHHOCTh IPOBOJUMOCTH B IOJYIIPOBOIHUKAX.
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Anepuas puszuka

CucremaTnka 3J1€MEHTApHBIX YaCTUL. 3aKOHbBI B3aMMOIIPEBPALICHUM YacTUll, SACPHbIE PEaKLNH,
nedext maccel. CTpoeHue siep, sIEpPHbIE CHIIbl, YCTOHYMBBIE U HEYCTOWYMBBIE Apa, €CTECTBEHHAs U
HCKYCCTBEHHas pagvoaKTUBHOCTb. 3aKOHBI paauoakTUBHOTO pacmazna. [TpuHIHATIBI
palMOaKTUBALMOHHOIO aHanu3a. «MedeHble» aromsl B Ouosnoruu. IlyTw mcrnonb3oBaHUs sIEPHOM
JHEPTHUH.

Pu3znyeckas KaApTUHA MHpPa

[Tonsstue 00 »BomonMK B (u3uKe, OWOIOTMM U JPyrux Haykax. [IpoTHBOMOJIOKHOCTH
HaIpPaBJICHHOCTEH 3TUX HBOJIOLHMOHHBIX MporieccoB. [1yTu npeo1oneHust MpOTUBOPEUHS.

Bpewms B kinaccuueckom Mupe. Poib neproanueckux U HeMepruoJu4eCcKUX MPUPOAHBIX MPOIIECCOB
B (OPMHpPOBAHMU TOHATHUS BpPEMEHHU. VIHBApMAHTHOCTh MPOCTEUIINX (PU3HMUECKUX 3aKOHOB
OTHOCHUTEJIbHO CMEHbI 3HaKa BpeMeHU. HepaBHOBECHbBIE TPOIECCHI B CIIOKHBIX CHCTEMax U MOSIBIICHUE
cTpenbl BpeMeHU. Pornb ciaydaiiHbIX (akTopoB B (OPMHUPOBAHMU CTpenbl BpeMeHu. Diaykryanuw,
MOSIBJICHHE CaMOOpPraHU3allMd B  OTKPBITBIX CHUCTEeMaxX M IepepacTaHue (QUIyKTyalud B
Makpockonuueckuii ap¢pexr. Ponb Oudypkanuii. [loBeneHue SHTpPONMMH B OTKPBITBIX CHCTEMAaXx.
[IpuHIMIT TOTIOTHUTEILHOCTH M €r0 BCEOOIIHOCTh. Vcronp30BaHne MOJIeNnei sIBJICHUNH U 0OBEKTOB B
npoliecce NO3HAHUS KaK CJIeICTBUE MPUHIINIIA JONOTHUTENbHOCTH. OOpaTHbIe 3a1auu, CyObEeKTUBHBIN
daktop mpu ux pemeHud. OTrpaHUYEHHOCTh MNPUHIMUIA J0Ka3aTeIbHOCTH B Hayke. llpuHuun
COOTBETCTBHs, HalOioJaeMble M HeHaOiogaeMble BelMMYMHBI B ¢usuke. TpeboBaHus K
dbopmupoBanuio (usmueckux Teopuil. PacmmpeHHoe TOHMMaHuWE TPUHIUINA JETEPMUHU3MA.
CrnyuailHO€ M 3aKOHOMEPHOE B IPUPOJIE U MPEAeSbl NIPUMEHUMOCTH HaydyHOro nporHosa. Hay4nsiit
MPOTHO3 B Hayke 00 oOmiecTBe. @u3nka u kudepHeTrka. Creasnme CUCTEMBI U YITPaBJICHHE.

4.2. Conepxanue JeKIHl

Ne g8
Kpatkoe conepxanue nekuuu =

/11 2 =

1. | OBomronus U coBpeMeHHbIe Mojaenu (u3nyeckod kapTuHbl Mupa. CoBpeMeHHas 2

¢u3nka Kak KyJabTypa HAONIOJCHUN, MOJCTUPOBAHUSA, HKCIEPUMEHTAIBHOTO
HCCIIEAOBAHUS M KOJIMYECTBEHHOI'O IIPOTHO3MPOBAHUA SIBJICHUM IHpuponsl. Poib
(Gu3MKN B Pa3BUTUU TEXHUKU M arpONPOMBIIUIEHHOr0 Mpou3BojacTBa. Kunemartnka
MaTepuaabHOM  TOukH.  KoOopAMHATHBIMI ~ METON  ONHCAaHUS  JIBUJKEHUH.
Kunematnyeckoe  ypaBHEHHME  [BIDKCHMS M OHpeleiseMble 110 HEMY
KMHEMATUYECKUE XapPAKTEPUCTUKH.

2. | BextopHblii cnoco0 onucaHusi OBW)KEHUI. BeKTOpbl mMepeMerneHusi, CKOpPOCTH, 2
YCKOpPEHUsS. YTJIOBbIE XAPAaKTEPUCTHKU IBUKCHHUS II0 OKPYKHOCTH. OJIEMEHTHI
PENATUBUCTCKOM MexaHMKH. [locTynarsl crienMalbHOM TEOPUU OTHOCHUTEIIBHOCTH.
[IpeobpazoBanus Jlopenma. Cnoxkenue ckopocteil. OTHOCHUTENBHOCTD JJIMHBI
OTPE3KOB U JUINTENBHOCTH BPEMEHHBIX HHTEPBAJIOB.

3. | JluHamuka MarepuaibHOM TOYKM W TIOCTYNATEIBHOTO ABMKEHUS TBEPAOrO Tea. 2
[lpunuun ortHOocuTeNnbHOCTU. 3akoHbl HeroTona. Buaslt cun.  [{unamuka
BpAILIATEJIbHOTO JIBHKEHUSI. MOMEHT cuiibl. MOMEHT MHEpPIUHU. 3aKOHBI COXPAHEHUS
AMIIyJIbca U MOMEHTAa uMMyJibca. VHepuuanbHble W HEHMHEPLHUAIbHBIE CUCTEMBI
otcu€Ta. CHJIbI MHEPLUMH MPU PA3TUYHBIX BUJAX JIBUKCHHUS.

4. | Pabota, MOIIHOCTH W OHeprus. MexaHudeckas paboTa M MOIIHOCTh TPH 2
MOCTYIATEIbHOM U BpalllaTeIbHOM JABMKeHMsIX. KuHeTHueckas sHeprust u Teopema
0 KUHETUYECKON IHEPTUU.

KoHcepBaTuBHbBIE CWIIBI M TOTEHUMaNbHasg »Heprus. [Ipumepsl MOTEHLMANIBHBIX
noJieil. 3aKOH COXpaHEHHUs! JHEPTUU B MEXAHHUKE.
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Mexanunueckue konebanusa. KunemaTnka rapmMoHudeckux kosiebanuil. CroxeHue
KoJieOaHUH. AKYCTHYECKHE PE30HATOPHI.

JluHamuka  rapMoHMyeckux — kojeOanuil.  uddepenuumansHoe — ypaBHEHHE
KoJieOaHui. 3aTyXalllne U BBIHYXKICHHBIC KojeOaHusl. MeXxaHUuuecKuil pe30HaHC.
MasTHUKHU.

Mexannueckue BoONHBL. BomHoBoe ypaBHenue. Buabl BonH. MHTepdepenuus,
audpakius 1 gucnepcus BojaH. BonHsl 1 nuHpopmanus.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TeopuH. MieanbHbIi ras.
OcHoBHoe ypaBHeHue MKT u ypaBHEeHUE COCTOSIHUS MIEATBLHOTO rasa.

ArperatHbie cocTosHUS U (ha3oBble nepexoabl. PeanbHble razpl. CoKMKEHHE Ta30B.
Ocobennoctu  kuakoro  coctostHusl.  CtpoeHue  KpuctamwioB.  JledexTs
KPUCTAJUIMYECKOr0 CTpoeHus. IIpOYHOCTD U IIIaCTUYHOCTS.

SBnenus nepenoca. Jud¢ys3us, TEmIONpOBOAHOCTs U BHYTPEHHEE TpEHHE.
MounekyJIIpHO-KHHETHUYECKasi TEOpUs SIBJICHUM IIEpEHOCa.

10.

OCHOBBI TEPMOJAMHAMUKU. BHYTpEHHSISl SJHEpTUs U MEPBOE HAYAJIO TEPMOJINHAMHUKHU.
PabGota u Temnmo€MKOCTh Ta3a MPH pPA3IMYHBIX Iporeccax. BTopoll 3akoH
TepMOJIMHAMUKU. TernaoBble ABATATENN U XOJoawiIbHble MamuHbl. KIT/] TenmoBbix
JIBUTATEJIE M CTaTUCTHUYECKUU CMBICI BTOPOIO 3aKOHa TepmoauHaMuku. [loHsTue
sHTpormu. [loHsATHE O TEepMOAMHAMHKE HEOOPAaTUMBIX IPOIECCOB M OTKPBITHIX
CHUCTEM.

11.

DJIeKTpUYecKu 3apsa. Bi3aummoneicTBrue 3apsalioB. DJEKTPOCTATHYECKOE TMOJIE.
Bekrop wnHanpsxkénHoctn. Pacu€r anekrtpocrarnueckux noisied. IloreHuman
aNeKTpocTaTuyeckoro  mojs. Pabora 1mo  mepemelieHuio  3apAgoB B
AIEKTPOCTATUUECKOM noJie. [Torenuuan u IpaJIueHT NOTEHIMAA.
OKBHINOTEHIUAJIbHBIE TOBEPXHOCTH.

12.

BemectBo B anekrpudyeckom 1mosie. [lonsipHble ¥ HENOJSIPHBIE MOJIEKYJIBL.
[Monspuzanus JURJIEKTPUKOB. Bexrop CMEILIEHUS. [IpoBoaHMKH B
AJIEKTPOCTATUUECKOM I0JI€. DIEKTPOEMKOCTh MPOBOAHUKOB. KOHIeHCaTOPBI.

13.

ITocTosiHHBIN 3neKTpUUecKUid TOK. 3akoH OMa. DnekTpoaBrKywas cuia. Ilpasuna
Kupxropa wu pacu€rer oamektpuueckux 1ienedd.  Kmaccumueckas — teopust
ANEKTPONPOBOAHOCTH. BpiBox 3akona Owma. Ilpupona cBepXIpoBOAMMOCTH.
Hocutenm  Toka B pa3sinWyHBIX  NPOBOJHHMKAX.  DJIEMEHTBHl  TEOpUH
anektponpoBogHocTd.  IlomynpoBoguuku.  [lomynmpoBOIHUKOBBIE — MPHOOPHI.
OneMeHThl (U3UYECKON dSJIeKTpOHWKH. KOHTaKTHBIE SBIEHWUS B MeTalaX |
IIOJIYIIPOBOJIHUKAX. YCIEXH COBPEMEHHOW IIOJIyIIPOBOJHUKOBOM KOMIIBIOTEPHOMN
TeXHUKH. buotoku n ouonndopmartuka.

14.

MaruuTtHOE moJie. B3anMoJencTBrUE 3NEKTPUUECKUX TOKOB. Pacu€Thl MarHUTHBIX
nosnei. 3akoH buo-Casapa-Jlannaca. MarHuTHbBIE CBOMCTBA BeliecTBa. [ua-, mapa-
u ¢eppomarnetuku. JlomeHbl. DeppuThl. DIEKTPOMATHUTHBIC CEMapaTophl B
arpouH)xeHepuu. JleiicTBME MArHMUTHOTO TOJISI Ha DJJIEKTPUYECKUA TOK U
IBIDKYIIUECS 3apsokeHHble vacTunpbl. Cuna Ammepa u cuna Jlopenna. Oddekt
Xomna. DNeKTPOIBUTATENH.

15.

OnexkTpoMaruuTHas MHAyKuMs. 3akoH @apaznes u npasuio Jlenma. MexaHusm
Bo3HUKHOBeHUs1 JOJIC wunaykumu. ['eHeparopel rapmonuyeckoit OJJC wu
TpanchopmaTopbl. UHAYKTUBHOCTh MPOBOAHUKOB. DHEPTHsl MAarHUTHOTO TIOJIS.

16.

[Tepemennsblii anekTprudeckuil Tok. Llenu nepemenHoro Toka. 3akoH Oma s neneu
nepeMeHHoro Ttoka. [lonHoe compoTuBiIeHUE MEepeMEHHOMY TOKy. Bekrophas
nuarpamma. Pe3oHaHc B IIeNsIX MEPEeMEHHOr0 TOKa.
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17.

OnexrpomarautHoe nosne. O6o6menune 3akona dapanes. 3aKOH MOJHOTO Toka. Tok
CMEILEHMS. OJICKTPOMAarHUTHbIE BOJIHBL. YpaBHeHHs MakcBemia. Cucrema
ypaBHeHHI MakcBenna B auddepeHnnanbHoil 1 uHTerpaisHoi popmax. Bekrop
YwMmoBa-Iloitntunra. JlaBnenue cpeta. ['apMonmyeckuit ocumuisatop. CBoOOmHBIC
AJIEKTPOMArHUTHBIE KoJeOaHMs. 3aTyxalollMe M BBIHYKICHHbIE KOJIeOaHMUS.
Pesonanc.

18.

I'enepanus, mnepegaya W HOpUEM  BJIEKTPOMArHUTHBIX  BOJNH.  OTKpPBITHII
KosiebaTenbHbIi KOHTYp. [IpuHimn paboTsl paguonepeaaTyuka U paauonpuéMHUKA.
Mopynsauus W [IETEeKTUPOBAHUE DJICKTPOMArHUTHBIX BOJIH. Paguonokanus u
tenesuaeHue. [llkama >I€eKTpOMarHUTHBIX BOJIH. PasinyHble nuana3oHbl 4acTOT
AJIEKTPOMArHUTHBIX BOJIH, UX XapaKTEepPHbIE OCOOCHHOCTH M TEXHUYECKHUE CPE/ICTBA
ux nosyueHus. Vcnonb3oBaHue BUAUMBIX YIbTPa(QHOIETOBBIX U JPYTUX U3ITydEHUN
B PACTEHUEBOJCTBE U )KUBOTHOBOJICTBE.

19.

DJIEMEHTHI T€OMETPUYECKOU ONTHUKUA. OCHOBBI T€OMETPUYECKON ONTUKUA. DOPMYIIbI
@penens. [Ipunmun oOpatuMocTé CBETOBBIX Jyueil. [IpuOopel reomerpuueckoit
onTUKU. POTOMETPHUSI.

20.

DOnemeHThl BONHOBOW ontuku. [lpwamun Troiirenca. Hutepdepennus crerta.
KorepeHTHOCT, M ONTHYECKHI XOJ Jy4del. YCJIOBUS MakCMMyMa M MHHUMYyMA.
Wntepdepomerpsl. OnemeHTsl ronorpaduu. Jdudpakums cBera. [IpuHimmn
['totirenca-®penens. Judpakmumonnas pemérka. Crekrporpadus. Iudpakmms
PEHTICHOBCKHUX JIy4eHl.

21.

B3aunmoneiictBre uznydenus ¢ BemiectBoM. llomsipuzanust cBeta npu OTpaKeHUU U
npenomiieHuu. /[IBoitHoe myuenpenomiieHue. ONTHYECKH aKTHBHBIE BELECTBA.
Caxapumetpsl. MckyccTBeHHas aHM30Tponus U €€ ucnojib3oBanue. HopmanbHas u
aHoMaJsibHas aucriepcus. TeroBoe u3imydeHue. AOGCOTIOTHO YEPHOE TENIO. 3aKOHBI
Kupxroda, Credana-bonpuimana u Buna. ®opmyna I[lmanka. Ontudeckas
nupometpust. Porosdpdexr. Buemnuii, BHyTpeHHHI U BEHTHIBHBINA (OoTO3(DPEKT.
VYpaBuenue DOitnmreiiHa. [Ipumenenune ¢orornementoB. Iddext KommroHa.
JlromuHecueHTHOe — W3ny4yeHHe.  buomomunecneHuus.  DotobHonornyeckue
mporeccel.  @DorocuHTe3.  TepmonuHamMuka W MeXaHW3M  (DOTOCHHTE3A.
buosHepreruka.

22.

DneMeHTHI KBaHTOBOM MeXaHWKU. KopmycKynspHO-BOTHOBOU myanu3M. Judpakims
an1ekTpoHOB. CooTHomIeHUs1 Heonpenen€HHocTeil. YpasHuenue llpenunrepa. Atom
BOZIOpOJa. OHepreTHueckue ypoBHH aroma. [loTeHmuman BoO3OyXIeHUS U
nonmzaumu. Ilocrymarer  bopa. M3iydyeHue UM NOIVIOLIEHUE  DHEPIUU.
Bonoponomnono6usie nonbl. CTpyKTypa CIOKHBIX aTOMOB. DHEPTreTHYECKUE YPOBHU
B cinoxHbIX aromax. IlpmHnun Ilaynu. OnTudeckue CHEKTpbl U CHEKTPHI
PEHTIE€HOBCKOI'O W3ITyYEHHUS. [lepnonnueckas cucreMa 3JIEMEHTOB
J.N.Menneneena.

23.

®dusnka MoJsieKys. DHEpPreTHUecKue ypoBHH MoJieKya. OOMeHHOe B3auMoJeiicTBIE.
Monekynsipuble  cnekTpbl. [IpuHmmunm  paboThl  KBAaHTOBBIX  I'€HEPATOPOB.
ONEeKTPOHHBIM NapaMarHUTHBIN pe3oHaHc. [lomuMepsl M KUAKHE KPHUCTAJUIBI.
OcCHOBHBIE BHJIbl KOJUIEKTUBM3ALlMM MOJEKYN. SIBIIEHHE paJnOaKTUBHOCTH. Busl
palMOAaKTUBHOTO pacmajga. 3aKoH paguoakTUBHOro pacraga. CraOuibHbIE U
paguoakTUBHBIE M30TONbI. [IpMHLIMNBI paguOaKTUBALMOHHOTO aHaiu3a. SnepHsle
peakuuu. MexaHu3Mm sAepHbIX peakuuil. llemHas peakuust geneHus  sAeEp
«Meuenble» aToMbl B Orosoruu. [1yTu UCcronbp30BaHus SIEPHON YHEPTHH.
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24. | DnemMeHTapHbIe YaCTHILIBI. Knaccudukanus AJIEMEHTApPHBIX YaCTHIL. 2
BsaumornpeBpaiiaeMocTh 371€MEHTApHBIX YacTUIl. MeToAbl YCKOPEHHs! YacTHll.
AnTHUacTHLbl M aHTHBemecTBO. CoBpeMeHHas (U3MKa U arpOMHKECHEPHUS.
BemectBo u mone. OOBEKTBI M  TPOLECCH. DBOJIOIMOHHBIE IPOIECCHI
npeoOpa3oBaHusl MaTepuu. BerecTBeHHbIE, Y HEPTETUUECKUE, HIEKTPOMArHUTHBIE U
nHpOpManMoOHHBIE TIpeoOpa3oBaHuss OWO0OBEKTOB. PasButHe  arpodusukw,
OuoMexaHUKH, OMOPHU3UKU, OMOPHEPTEeTHUKH, OMOMH(POPMATUKU, OMOTEXHOJIOTHH U
arpoOMH>KEHEPHH.

Hroro 50
4.3. Conep:xanue JJad0OPATOPHBIX 3AHATHH
Ne . Komn-Bo
wn HaunmeHnoBaHue 1a00paTOpHBIX 3aHATHN 4acon
1 | U3yyeHune MexaHMYECKOIO ABMKEHMsI Ha MallMHE ATBy1a 2
2 | Onpenenenne MOMEHTa HHepMK MasTHHKAa OO0epOeka 4
3 | OnpeneneHrie MOMEHTa MHEPIIMU METOIOM KPYTHIIBHBIX KOJICOAHUH 2
4 N3ydenue koneOaHul MaTEMaTUYECKOT0 MasgTHUKA U OTPEJIeNIEHuEe YCKOPEHUS 5
CBOOOTHOTO Ma/ICHUS
5 | 3yueHnue rapMOHMYECKUX KOJIEOAHUH C TTOMOIIBIO MPYKHHHOTO MasiTHUKA 2
6 | M3yuenue 3aryxarommx KojaeOaHUI IPH BHYTPEHHEM TPEHUH 2
7 | OnpeneneHue BA3KOCTH XKHUAKOCTH 0 MeToty CTOKca 2
8 Omnpezenenne IIMHBI CBOOOAHOTO MpoOera MOJIEKyY U Ko uimenrta 2
BHYTPEHHETO TPEHHSI BO3IyXa
9 | UccnenoBaHue 3JIEKTPOCTATHYECKOTO TTOJIST 2

10 | M3mepenne EMKOCTH KOHJIEHCATOpA 2

11 | 3amepenue conpoTUBICHUS MPOBOJHIUKOB METOJIOM MOCTa Y UTCTOHA 4

12 | U3zydyenue nenu NoCTOSTHHOTO TOKA 4

13 | 3mepenne ropu30HTAILHOMN COCTABIISIONICH MAarHUTHOTO MOJIST 3eMIIH 2

14 W3ydeHue nenu nepeMeHHOro ToKa U orpeneieHe NHAYKTUBHOCTH KaTyIIKH 2

15 N3ydenue audpakiuy cBeTa U onpeaeaeHue IMHbI CBETOBOM BOJIHBI TPU 2
MOMOIIH TU(PAKITMOHHON PErETKU

16 | Ilomydenue u aHAIN3 MOJISIPU30BAHHOTO CBETA 2

17 W3ydenue BpalieHus MIOCKOCTH MOJSPU3ALUHN CBETa ONTHYECKH aKTHUBHBIMU 4
BEIIECTBAMHU

18 | M3y4yeHue ONTHYECKUX TUPOMETPOB 2

19 | Uzydenwne 3akoHOB BHemHETo Gororddexra 2

20 | AHanm3 CrieKTpa U3IYYCHUS Ta30pa3psAHON JTaMIIbI 2

21 | AHanu3 creKkTpa M3Jy4eHHsl JaMITbl HaKaJIHUBaHUs 2
Hroro 50

4.4. Copep:xanue NPaAaKTHYECKUX 3aHATUI
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Ne . Kon-Bo
HanMmeHoBaHMe MPaKTUYECKUX 3aHATUN
111 qacoB
1 Kunemaruka 2
2 JnHamuka 4
3 3aKOHBI COXPAHCHHUS 4
4 Mexannueckne KoineOaHusl U BOJHBI 4
5 DJIEMEHTHI MOJICKYJISIPHOM M CTAaTHCTHYECKOM (PU3UKHU 4
6 DEMEHTHI TEPMOAUHAMUKHI 4
7 DNeKTpOCTaTUKA 4
8 I1OCTOSIHHBIN TOK, 3JIEKTPUYECKUE LIENTH U MAaTEPUAJIBL. 4
9 [TocTosiHHOE MarHUTHOE TOJIE 4
10 DNEeKTPOMarHUTHBIC KOJICOAHUS U BOJTHBI. 4
11 I'eomeTpryeckas ¥ BOJHOBAsE ONTUKA 4
12 KBanrToBas onTuka 4
13 DeMeHThl KBaHTOBOM MEXaHUKH U aTOMHOUN (PU3HKHU 2
14 ATOMHOE SIAPO M DJIEMEHTAPHBIE YaCTUIIBI 2
HTtoro 50
4.5. Buabl u cofepkxaHue CaMOCTOSITEIbHON padoThl 00y4aroIuXxcst
4.5.1. Buasl caMOCTOSTEIFHON pabOThl 00YJarOIITUXCS
Bunbl camocTosATenbHOM paboThl 00yUYaOIINXCs KonnyectBo yacoB
[ToaroTOBKA K MPAKTHYECKUM 3aHSATHUSIM 42
[ToaroToBka K 1a0OpaTOPHBIM 3aHATHSAM U K 3aIUTE 44
71a00paTOPHBIX pabOT
CamMocToATeIbHOE U3YYEHHE OTIEIBHBIX TEM U BOIIPOCOB 25
ITogroroBka Kk IpOMEKYTOUYHOM aTTECTAUU 9
Hroro 120
4.5.2. ConepxaHue CaMOCTOSTEILHON pabOThl 00yJaroIuXcs
Ne Kon-Bo
HaunmenoBanue TeM 1 BOpocoB
/i 4acoB
1. Kunemaruka. 3amaum OaJUIMCTUKHM, HAaBEIEHUS HaA Lelb, ONTUMH3ALUU 8
JIBUKCHMSI, UX IPUMEHEHNE B arPONHKCHEPUH.
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2. Junamuka. PeaktuBHOe ABmkeHue. [[Buxkenune HeOecHbIXx Ten. [lon€rel B
KOCMOC. Y CTOMYMBOCTb JIBUKEHUS. [ MPOCKOIIBI.

3. 3aKOHBI COXPAaHCHUA. Hepe;[aqa MOIIHOCTH B MECXAHHNYCCKHUX CHUCTEMAX.
[Ipobnema 6e3omopHoTO NBHKEeHHS. [IpoOiema BEYHOro ABUTATENS MIEPBOTO 8
pona.

4, Mexannyeckue KojaeOaHuss W BONHBL. PacdéT KOHKPETHBIX COCTOSHUH H
orpeieNiecHue COOCTBEHHBIX YACTOT KOJIEOATEIbHBIX CUCTEM

3. DneMeHThl MOJICKYJIIPHOH ©  cTaTUCTHYecKor ¢dm3uku. OcobeHHOCTH
KHUIOAKOT'O COCTOAHUA. HOBerHOCTHOG HATSAXKCHUC, CMAaUMBAHUC, KaIllUJIIAPHI. 8
[TouBeHHas BiIara u MOJUB PACTECHUM.

6. DJIeMEHThl TEpPMOJVMHAMUKHU. TerioBasi >HEpPreTuka M €€ SKOJIOTHYECKUU
ACIICKT. TGHHOI/IBOHHHH}I, METOAbI DdKOHOMUMU TECI1J1A.

10

7. OnekrpoctaTuka. CTaTHYeCcKOoe  AJIEKTPUYECTBO.  DJIEKTPU3AIMS  Tell. 10
ILBI/I)KGHI/IG 3apPsKCHHBIX YaCTUI B 3JICKTPHUYCCKUX IIOJIAX. Amnamoruun MCKOAY
AJIEKTPOCTATUYECCKUM U TPABUTAITMOHHBIM TIOJISIMH.

8. IToCTOSIHHBIN TOK, NEKTPUUYECKUE LIENIU U MaTepUasbl. DJIEKTPUUECKUI TOK B 10
XKUIKOCTSX M ra3ax. KopoHHBINA paspsn. DaeKTpoPUiIbTPHI.

9. IlocTtossHHOE MarsuTHOe T10JIe. llocTOsSHHBIE MarHuThbl. Mar"uTHOE II0JIE 10
3emnu. JIBMKEHHME 3apsHKEHHBIX YAacTUIl B MAarHUTHBIX MOJIsIX. Macc-
CHEKTPOMETPHSI.

10. | DmekTpoMarHuTHbBIE KojeOaHus W BoJHBIL. M3o0perenue pammo. [lepemaua 8
CHUTHAJIOB. Pa,Z[I/IOCBHBB 1 pagruOJIOKaIus. MI/IKpOBOJIHOBa}I TEXHHKA.

11. | I'eomerpuyeckast ¥ BOJIHOBas onTuka. OnTHuecKue n300pakeHus. MexaHusm 8
3penust, AedekTsl 3peHus. OnTuyecKue sBjIeHMs B aTMocdepe.

12. | KBantoBasg ¢u3uka. ODJIEeMEHThl KBAHTOBOM ONTHKHU. JIIOMUHECLIEHIIHS. 8
BbIHy)X€HHOE M3JIyuyeHHE U ONTUYECKHUE KBAaHTOBbIE reHepaTopbl. DOTOHBI.
OmnsiT bére, 3¢ dpexr Komnrona.

13. | ®usmka aromMa W dJAEMEHTH (U3UKHA TBEPJOTO Teja. DJIEMEHThl KBAaHTOBOMU 8
MexaHuku. [locraHoBka 3amay o JBMKEHMM MUKpouacTHll. OnepaTopbl
¢busnvecknx BenuunH. KBaHTOBBIE COCTOSTHMUSL.

14. | Slnepnas ¢pusuka. ATOMHOE sIIpO U dJIEMEHTapHbIe yacTuisl. MoHusupytomme 4
U3IY4YEeHUS U OLIEHKAa MX JAEHCTBHS HAa MaTepuallbl M JKUBbIE OpraHU3MBI.
MeTtoapl  UM3MEpPEHMS ~ MHTEHCUBHOCTH  MOHU3MPYIOIIMX  H3JIYy4YEHHH.
EcrecTBeHHbIN pagrainoHHbINA (DOH.

15. | CoBpemennas (puznyeckas KapTuHa Mupa. Posb Gu3MKK B pa3BUTUU TEXHUKH 4
Y arponpoMBIIIIJIEHHOTO TPOU3BOCTBA.

HToro 120

5. YueOHO-MeTOANYeCKOe o0ecniedeHne CAMOCTOATEIbHOM padoThl 00y4arommuXxcst
10 AUCHHUTIJIHHE

YuebHO-MeToan4eckue pazpadbotku umerorcs B Hayunoit 6ubnamoreke dI'bBOY BO HOxHo-
VYpansckuii 'AY:

1. Mexanuka. MomnekynspHas ¢(u3MKa W TepMOAWHAMUKA [DJIEKTPOHHBIA pecypc]
71a00paTOPHBI MPaKTHUKYM MJIsi CTYACHTOB OYHOH M 3a04HOM (QopMbl 0OydeHHs [HampaBlieHHUM
35.03.06 Arpounxenepus, 13.03.02 DnexkTposHeprerrika M 3iekTporexHuka, 19.03.02 IIpoaykTel
MIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmmyaranus TpaHCIIOPTHO-TEXHOJIOTHYECKUX MAaIIUH U
KoMIUTeKcoB, crnenuanpbHocTH 23.05.01 HaszemHbIe TpaHCIOPTHO-TEXHOJOTUYECKHE cpenacTsal /
OxHo-Ypanbckuit 'AY, Uncturyt arpounxenepun ; coct.: E. M. bacapeiruna, 0. A. Hukumme .—
2-¢ uzn., ucnp. u gon. — Yemaobunck: HOxno-Ypanbckuit 'AY, 2019 .— 142 ¢ — Jloctynm u3

15



nokansHOM cetr _http://nblocaldocs.sursau.ru:8080/localdocs/vmat/44.pdf . Joctym u3 cetu UnTepHeT
http://188.43.29.221:8080/webdocs/vmat/44.pdf.

2. BonHOBasg W KBaHTOBAasl ONTHKAa [DJIEKTPOHHBIA pecypc| : METOAUYECKUE YKa3aHUs U
3ajaHud 1o (U3UKe JUIs OakalaBpoOB M CTYACHTOB MH)KEHEPHBIX crienuainbHocTei / coct.: E. M.

bacapeiruna [u ap.] ; KOxuo-Ypansckuit 'AY, UncTuTyT arpounkenepun .— YensoOunck: KOxHO-
Ypansckuii Ay, 2015 — 41 C. — Hoctyn u3 JIOKAJIBHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/12.pdf. — JocTyn u3 ceTu WutepHer

http://188.43.29.221:8080/webdocs/fisika/12.pdf.
3. MonekynsapHas ¢usuka [DnexkTpoHHBIA pecypc] : merton. ykaszanus / coct.. E. M.

Bacapeiruna [u np.] ; KOxno-Ypansckuii ['AY, Uactutyt arpounxenepun .— Yensounck: FOxHo-
VYpansckuii I'Avy, 2017 — 20 c.— Hoctyn u3 JIOKAJIbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hocrym u3 ceTH WNuTepuer

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

6. @oHX OLIEHOYHBIX CPEACTB VISl IPOBeIeHUs
NMPOMEKYTOYHOM aTTeCTANNH 00y4AIOIINXCH MO IUCHUIIIHHE

Jlnist ycTaHOBIIGHHUSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOyuatommxcst TpedoBanusim ®I'OC
BO pa3paboTtan (oHII OLIEHOUYHBIX CPEICTB JUIsl TEKYLIEro KOHTPOJIS YCIIEBA€MOCTH M IPOBEICHHUS
MPOMEXYTOUHOM aTTecTaluu OoOydaromuxcss 1o JucuuiinHe. @OHJ OLEHOYHBIX CPEICTB
npencrasicH B [IpuiioskeHnn.

7. OCHOBHAS U JONOJHUTEIbHAS YUeOHasl JIUTEePaTypa, He0OX0AuMasi 1JI OCBOEHMSI
AMCUMUILINHBI

OcHoBHasl U JONOJHUTENbHAs ydeOHas muTeparypa umeercs B Hayunoit  Oubnmoreke U
3eKTpOHHOU MH(pOopManmoHHo-00pazoBatenpHOM cpeae DI'BOY BO HOxHo-Ypansckuii [AY.

OcHoBHAA:

I'pabosckuii P.U. Kypc dusuku [DnekrponHsll pecypel: yued. mocodbue / P.M. I'paboBckuil -
1.1. MockBa: Jlage, 2012 - 608 c¢. - Jocrym K IDOJHOMY TekcTy ¢ canta OBC Jlagp:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3178.

HBanos U. B. COOpHHK 3a/1a4 10 KYPCY OCHOBEI (hU3MKHU U OMOohU3NKH [ DIEKTPOHHLII pecypc]:
1.2./ VBanos M. B. - Mocksa: Jlaap, 2012 - Hocryn K moiaHoMy Tekcty ¢ canta DBC Jladsb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3802.

JlusenueB H.M. Kypc dusuku [Dnexrponssiii pecypel: vueouuk / H.M. Jlusennes - Mocksa:
1.3. JJagp, 2012 - 672 «c¢. - JlocTyIl K TOJHOMY Tekcry ¢ caWra OBC Jlagb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2780.

Casennes 1. B. COOpHHK BOIIPOCOB M 3ajay 110 o0Ieli ¢usuke [DIEKTpOHHEINA pecypc]: yueo.
1.4. nocobue / U. B. CasenbeB - Mocksa: JIlaup", 2016 - 288 c. - JlocTyn K IIOJHOMY TEKCTY C calTa
OBC Jlans: http://e.lanbook.com/books/element.php?pll id=71766.

JlonmosHuTeENbHAS:

HBanos U. B. OcHoBbI pusuku u ouodusuku [Dnekrpousslii pecypcel: / Usanos U. B. -
1.5. Mocksa: Jlaus, 2012 - JocTyi kK toJtHoMY Tekcery ¢ carita DBC Jlagp:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3801.

Uponos U. E. 3agaun o obmeln dusuke [Dnexrporusiii pecypel: / Y. E. Upongos - MockBa:
1.6. JJaus", 2016 - 416 c. - JocTyn K nnosHomy Tekcry ¢ cavita DBC JlaHb:
http://e.lanbook.com/books/element.php?pll id=71750.
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Kagamnukos H. I1. ITpakTHKyM IO pEIICHMIO 3a0a4 110 o0memMy Kypcey dusukn. Konebanus u
17 BosHEL. Onruka [Dnexkrpondsiii pecypce]: / Kamamunkos H.IT., KoxxeBunkos H.M., KoTeIpio
" 'T.B., Coupun I'.I". - Mocksa: Jlaup", 2013 - JIocTyn K modHoMY TekcTy ¢ caiita ObC JlaHb:
http://e.lanbook.com/books/element.php?pll id=38839.

Kamamnukos H. I1. [IpakTHKyM [0 pEIIEHMIO 3a1a4 110 00memMy Kypey Gu3uku. OCHOBEI

KBaHTOBOM (m3rky. CTpoeHHe BelecTBa. ATOMHAS U gaepHas ¢hu3nka [DIeKTpOHHBIA pecypcl:
1.8. / Kamamaukos H.I1., Koxxesuukos H.M., Koteipino T.B., Coupun I'.I'. - Mocksa: Jlans", 2014 -

JocTyn K monHoMy TekcTy ¢ caita ObC JlaHb:

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

Kangamnaukos H.I1. ®usuka. MHTEpHET - TecTUpOBaHHE 0a30BbIX 3HAHUM [ DIEKTPOHHBINA

pecypce]: / H.I1. Kanamunkos, H.M. KoxxeBunkos - Mocksa: Jlaus, 2009 - 150 c. - Jloctyn K
" monHOMY TekcTy ¢ caita ObC JlaHb:

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

CoopnuK 3aga4 1o pusuke [DnekTponHkbli pecypce]: / P. 11. be3sepxusasg, H. H. T'opoxoBcKuid,
P. 1. I'pabosckuii; [lox pen. P. K. I'pa6osckoro - Mocksa: Jlans, 2012 - 128 ¢. - JlocTym K

" moJiHOMY TekcTy ¢ caiita OBC JlaHp:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 1d=3899.

1.10

8. Pecypchl nHPpOpMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH « AHTEepHET», HE0OX0AUMbIE
JJIS1 OCBOCHMS TUCHUTIIMHBI

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

9. MeroauvecKkue yKa3aHUus sl 00y4al0IUXCH 110 OCBOCHUIO JUCUMIIIIMHBI

VYuebHO-MeToAMYEeCcKuE pa3paboTku umeroTcs B HayuHoit  Oubiamoreke u AIIEKTPOHHOU
uHpopManMoHHO-00pa3oBarenbHOi cpene PI'BOY BO HOxHo-Ypansckuii [AY:

1. Mexanuka. MomnekynspHas ¢(u3MKa W TepMOAWHAMUKA [DJIEKTPOHHBIA pecypc]
1a00paTOPHBI MPaKTHUKYM MJIsi CTYACHTOB OYHOH M 3a04HOM (opMbl 00ydeHHs [HampaBlieHHU
35.03.06 Arpounxenepus, 13.03.02 DnexkTposHeprerrka M 3iekTporexHuka, 19.03.02 IIpoaykTel
MIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KoMIUIeKcoB, crenuanbHocT 23.05.01 HaszemHbIe TpaHCIOPTHO-TEXHOJOTUYECKHE cpenacTsal /
OxHo-Ypanbckuit 'AY, Uncturyt arpounxenepun ; coct.: E. M. bacapeiruna, 0. A. Hukumme .—
2-¢ uzn., ucnp. u gon. — Yemaounck: HOxno-Ypanbckuit 'AY, 2019 .— 142 ¢ — Jloctyn u3
nokaneHou cetu _http://nblocaldocs.sursau.ru:8080/localdocs/vmat/44.pdf . Joctym u3 cetn MHTepHET
http://188.43.29.221:8080/webdocs/vmat/44.pdf.

2. BonHOBas 1 KBAHTOBAsl ONTUKA [ DJIEKTPOHHBIN pecypc| : METOAMYECKHUE YKa3aHUs U 3aJaHUs

o ¢u3uKe s 0aKaaBpoOB U CTYACHTOB MHKXEHEPHBIX CrienuaabHocTel / cocT.: E. M. bacapsiruna [u

ap.] ; FOxno-Ypansckuii [AY, UactutyT arpounxkenepun .— Yenabunck: KOxuHo-Ypanbckuii AY,

2015 .— 41 c¢. — Jlocryn u3 nokambHoi certu http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
JHoctyn u3 cetu MuTteprer http://188.43.29.221:8080/webdocs/fisika/12.pdf

3. MonekynsapHas ¢(usuka [DnexkTpoHHBIA pecypc] : merton. ykazanus / coct.. E. M.

bacapeiruna [u np.] ; KOxno-Ypansckuii ['AY, Uuctutyt arpounxenepun .— Yensounck: FOxHo-
VYpanbckuii I'AY, 2017 — 20 c.— Hoctyn u3 JIOKAJIbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hocrym u3 ceTH WNuTepuer

http://188.43.29.221:8080/webdocs/fisika/13.pdf.
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10. UudopMmaniuoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble IIPH OCYLIEeCTBJICHUN
00pa3oBaTe/ILHOIO MPoIecca MO0 JMCUUILIHHE, BKJIOYAasi epevyeHb NPOrPaMMHOro odecrnedeHnst
1 MH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit OubGamoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBISAETCS JOCTYN K 0a3aM JTaHHBIX:

- Koncynbrantllintoc (cripaBouHbIe IPABOBBIE CUCTEMBI);

- TexakcnepT (MHGOpManMoOHHO-cTipaBoyHas cuctema ['OCToB);

- «Cenbxo3TeXHUKa» (ABTOMATU3UPOBAHHAS CIIPABOYHAsI CUCTEMA).

- MyTestXPRo 11.0

IIporpammuoe obecnieuenue: Windows 10 Home Sngle language 1.0.63.71;Moii Oduc
CrangapTHbIil.

11. MarepuajbHO-TeXHHYeCKasi 0a3a, He0OX0oAUMAas JJI51 OCYUIeCTBJICHUS
00pa3oBaTeIbLHOIO NMpoecca No JUCHUILINHE

Y4yeOHble ayauTOpPMH AJsl TPOBeJCHUS] 3aHATHH, NPeIyCMOTPEHHBIX MPOrpaMMoii,
OCHAIlleHHbIE 000PYA0BAHMEM U TEXHHYECKHMH CPeICTBAMHU 00y4YeHHA

1. YVueOnas aygutopus 2053 ais npoBeACHUS 3aHITHI JIEKITMOHHOTO U CEMUHAPCKOTO THUIIOB,
TPYIIIOBBIX U UHIUBUIYAIbHBIX KOHCYJIbTAIMNA, TEKYIIETO KOHTPOJIS U MPOMEXKYTOYHOU aTTECTallUH,
OCHAIIICHHAsI 000pY0BaHUEM U TEXHHYECKUMHU CPEICTBAMHU JIJIsI BHITTOJTHEHHS JTa0OPaTOPHBIX PaboT.

2. YyeOnas ayauropus 2093 ast npoBeJeHNs 3aHIATUN JICKIMOHHOTO U CEMHUHAPCKOTO THIIOB,
TPYIIIOBBIX U WHIUBUIYAIBHBIX KOHCYJIbTAIIMN, TEKYIIETO KOHTPOJS M MPOMEKYTOYHOU aTTECTAIlUH,
OCHAIIeHHAst 000PYIOBaHUEM U TEXHUUYECKUMU CPEICTBAMU JIJIsl BBIMIOTHEHHS Ta00OPATOPHBIX paboT.

3. YueOHas aymutopust 3105 nst mpoBeneHUs 3aHATHI JEKIIMOHHOTO U CEMUHAPCKOTO THIIA,
KYpPCOBOTO MPOEKTUPOBAHUS, TPYNIOBBIX U UHAMBUAYAJIbHBIX KOHCYJIbTALMM, TEKYIETO KOHTPOJIS U
MIPOMEKYTOUYHON aTTECTAIlMU, OCHAIIICHHAS:

- MYJIbTUMEIUUHBIM KOMILJIEKCOM (KOMITBIOTEP, BUIEOMIPOEKTOP);

- KOMIIBIOTEPHON TEXHUKOW C BUPTYaIbHBIMH aHAJIOTaMH JIJA0OPATOPHOTO 000PYIOBaAHUSI.

IHoMemeHus 1J1s1 CAMOCTOATENbHON PadoThl 00y4aOIIMXCSH

1. ITomemenue 303 mist caMOCTOATENEHON PabOThI, OCHANIEHHOE KOMITBIOTEPHOW TEXHUKOU C
MOAKIIOUEHUEM K ceTu «IHTepHEeTY.

Ilepeyenb 000py10BaHNSI U TEXHHYECKUX CPEACTB 00y4eHU s

. YcraHoBka jgabopaTtopHast «MasiTHUK YHUBEPCATbHBIN

. YcranoBka s1aboparopHast «MasTHuK MakcBesuiay

. YcranoBka nabopatopHas «CoynapeHue mapoBy

. YcraHoBka s1aboparopHas «MamHa ATBya»

. YcTaHOBKa J7151 ONIPEETICHHS OTHOILIEHUS YEIbHBIX TEIJIOEMKOCTEHN BO31yXa
. YcranoBka staboparopHas «I upockomy

. Harnsinaeie yueOHblie mocoOust

. KommutexT maboparopun "DieKTprUIecTBO U MarHeTU3M"

. Monoxpomarop YM?2

10. YcranoBka a1 M3y4eHUs 3aKOHOB T€OMETPUYECKON ONTUKHU

11. YcranoBka ams u3ydeHus Audpaxium

12. YcraHoBKa 151 M3y4eHUS HHTEPPEPECHITNN CBETA

13. YcranoBka AJi U3y4eHHUs NTOJISIpU3ALIAN CBETA

14. YcraHnoBKa 151 M3y4eHUST aOCOTIOTHO YEPHOTO Teja

15. YcraHoBKa AJ1s MCCIIEJOBAHUS XapaKTEPUCTUK BaKyyMHOTO (hOTORJIEMEHTa

18
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IHPH/IO/KEHUE

®OH/JI OHEHOYHbIX CPEACTB

JUTS1 TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH | MTPOBEICHUS TIPOMEKYTOUHOMN aTTECTAINN
00yJarmuxcs
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[EEN

COJEPXAHME

KomnereHnuu u ux UHAUKATOphl, (HOpMUpPYEMbIe B MPOLIECCE OCBOSHUS AUCLUTIIMHBI
[lokazarenn, KpuTepud W  IIKajga  OLCHUBAaHUSA  WHJUKATOPOB  JOCTHXKEHHUS
c(OpMHUPOBAHHOCTH KOMITETEHIIUI

TumnoBble KOHTPOJBHBIC 3aaHus W (WJIM) UHBIE MaTepHAIIbl, HEOOXOIUMBIC JJISi OLEHKH
3HaHWW, YMEHUW, HABBIKOB M (MJIM) OIbITa JEATEIBHOCTH, XapaKTepU3YIOLIUX
c(hOpPMHUPOBAHHOCTH KOMITETCHIIUN B TIPOIIECCE OCBOCHUS TUCITUTLINHBI

Meroandeckue MaTepualbl, ONPEEISIOIUe IPOLEypPhl OLICHUBAaHUS 3HAHUN, YMEHUH,
HAaBBIKOB U (WJIM) OMBITA IEATEIBHOCTH, XapaKTEPU3YIOIUX cHhOPMUPOBAHHOCTD
KOMIIETEHIINH
4.1. OneHouHBIE CPENICTBA AJIs IPOBEAEHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH
4.1.1. Omnpoc Ha NPaKTUYECKOM 3aHATUU

4.1.2. OuenuBaHue oT4yera Mo 1adboparopHoit pabore
4.1.3. TectupoBanue

4.2. [Ipouienypsl 1 OLIEHOYHBIE CPEACTBA IS POBEACHUS TPOMEKYTOUHOM
aTTecTaluu
4.2.1. 3auer

4.2.2. Dxk3ameH
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1. KoMnereHuuu U X HHAMKATOPHI, opMupyeMble B IpoLecce 0CBOCHHUS THCIUILTHHBI

OIIK-1 CrocobeH pemnath THIOBBIC 33aqaddl MPOQPECCHOHATBHON AEATEIBHOCTH Ha OCHOBE 3HAHHIA
OCHOBHBIX 3aKOHOB MAaT€MaTHMYECKUX U E€CTECTBEHHBIX HAayK C TNPUMEHEHHEM HHPOPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTUH

HaunmMeHnoBaHne onieHOYHBIX
Dopmupyemsie 3VH CpEACTB
Kon u nammeHoBanue =
MH/IIKATOPA = g «
JOCTHKEHUS R E =1
KOMIICTCHIINHN 3HAHUS YMCHHUS HaBBIKHA E § ;‘ §
58 g 2
- 25
=
OOyyaromuiics 1. Onpoc Ha 1. Ox3ameH;
OO6yuaronuiicst JTOJKEH YMETh: OO6yuarontuiics TIPaKTH- 2. 3ader
NA-1 onk-1. JIOJKEH 3HATh! HCTIONb30BaTh JOIDKEH  BIAJETh: | YECKOM
Hcnonp3yer OCHOBHBIE 3aKOHBI OCHOBHBIC 3aKOHBI | HABBIKAMHU: 3aHSTHH;
OCHOBHBIE 3aKOHBI €CTECTBEHHO- €CTECTBEHHO- HCTIONIb30BAHMSA 2. Otyer o
€CTECTBEHHOHAYYHBIX HaYYHBIX HaYYHBIX 3HAHWH OCHOBHBIX | Jaboparop-
JUCUUIUIAH JUIs JUCIUIIIHH JMCLUTUIAH 3aKOHOB HOH pabore;
peleHus (puzukm) nns (puzukm) st €CTECTBEHHO- 3.Tectupo-
CTaHAApTHBIX 33/1a4 B perneHus peueHust Hay4HBIX BaHME
COOTBETCTBHH C CTaH/JAPTHBIX 33/1a4 | CTaHJAPTHHIX 3a/1a4 JUCUUILUIAH
HAaIpaBJIeHHOCTHIO B COOTBETCTBHH C B COOTBETCTBHU C (puzukn) ans
npodeCcCHOHANBHON | HAaINpaBIEHHOCTHIO | HAINPaBIEHHOCTHIO peeHus
JeATeIILHOCTH npodeccHoHaNbHON | MPo(ecCHOHANIBPHON | CTAaHAAPTHBIX 3373
JEeATeIIBHOCTH JEATETbHOCTH B COOTBETCTBHH C
—(b1.0.10-3.1) -(b1.0.10-Y.1) HaIPaBJICHHOCTHIO
npodeccrnoHabHOM
JEATEIIBHOCTH -
(b1.0.10-H.1)

2. Iloka3aTe/iv, KPpUTEPUM U IIKAJIA OLCHUBAHUS UHIAMKATOPOB JOCTHKEHUS KOMIIeTeHIU

N-1 onk-1. Ucmons3yeT OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUTIINH IS PEIICHUS
CTaH/IAPTHBIX 3a/1a4 B COOTBETCTBHUH C HAIIPABICHHOCTHIO MPOPECCHOHANBHOMN IEITeTbHOCTH

dopmupyembie Kputepun u 1mkasna olieHUBaHUS Pe3yabTaToOB 00yUYEHHUS MO JUCIUTUINHE
3VH
Henocrarounsrit JlocTaTo4YHBII Cpennuii ypoBeHb Bricokuii ypoBeHb
YPOBEHb YPOBEHb
b1.0.10-3.1 OOyuaromuiicst He OOyuaromuiics ci1abo OOyuaronuiicst ¢ OOyyaronuiicst ¢

3HAaCT OCHOBHBEIC 3HAaCT OCHOBHBIC 3aKOHBI HC3HAYUTCIbHBIMU Tpe6yeM0171 CTCIICHBIO

3aKOHBI €CTCCTBCHHOHAYYHBIX OIIMOKAMHU U MNOJHOTHI 1 TOYHOCTHU

€CTECTBEHHOHAYYHBIX JUCIUTIIIHH ((I)I/ISI/IKI/I) OTACIbHBIMHA 3HACT OCHOBHBIC 3aKOHBI

JTUCTTUTUTAH ((PU3UKH)
VTSl peILICHUsT
CTaHAaPTHBIX 33/1a4 B
COOTBETCTBHH C
HAMpPaBICHHOCTHIO
npoeCCHOHATBHOMN
JIESITeIbHOCTH

JUISL PELICHUS
CTaHJapTHBIX 33734 B
COOTBETCTBHH C
HaIPaBJICHHOCTBIO
po¢eCCHOHATBHOM
JACATCIBbHOCTHU

nmpoOeaMu 3HaeT
OCHOBHBIE 3aKOHbI
€CTEeCTBEHHOHAYUYHBIX
TUCTATUTAH ((PH3HKI)
JUTSL pEeILIeHUsT
CTaHJapTHBIX 3aJa4 B
COOTBETCTBUU C
HATPABJICHHOCTHIO
npoeCCHOHATBHOMN
JICSITEIBHOCTH

€CTEeCTBEHHOHAYUYHBIX
TUCTHATUTAH ((PHU3HKI)
VTSl pEILICHUsT
CTaHAAPTHBIX 33/1a4 B
COOTBETCTBHH C
HAMPABJICHHOCTHIO
npoeCCHOHATBHOMN
JICSITEIbHOCTH
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b1.0.10-VY.1 OO6yuarontuiicst He | OOyuaromuiicss  cnabo | OOywaromuiicss  ymeer | OOydaromuiicss  ymeeT
yMEEeT HCIONb30BaTh | YMEET  HCIIOJIb30BaTh | MCHOJIb30BaTh UCIIOIb30BaTh
OCHOBHBIE  3aKOHBI | OCHOBHBIE 3aKOHbBI | OCHOBHBIE 3aKOHbBI | OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHbIX €CTECTBEHHOHAYYHbIX
quctuinive (pusukn) | aucumruine  (Pusukm) | aucummuime  (dusukw) | aucunmumH - (Qusuku)
JUISt pemeHus | st pemeHus | st pemeHus | st peeHust
CTaH/ApTHHIX 33/1a4 B | CTAaHJAPTHBIX 3aJad B | CTAaHAAPTHBIX 3aJad B | CTAaHAAPTHBIX 3agad B
COOTBETCTBHH C | COOTBETCTBUH C | COOTBETCTBUH C | COOTBETCTBUH c
HAaIPaBJICHHOCTBIO HaIPaBJICHHOCTBIO HaIPaBJICHHOCTBIO HaIPaBJICHHOCTBIO
npodeccuoHaIbHOMN po¢eCCHOHATBHOM po¢eCCHOHATBHOM po¢eCCHOHATBHOM
JesATEeIbHOCTH JeATeIbHOCTH JeATEeIIbHOCTH C | DeATeNbHOCTH
HE3HAYUTEIbHBIMH
3aTpyJHEHUSIMU
b1.0.10-H.1 OOyuaromuiicst He OO0yuaronuiics c1abo OOyuaronuiicst ¢ OO0yuaronuiics
BJIa/IceT HABBIKAMH BJIaJIeeT HaBbIKAMHU HeOOoIBIIUMHU CBOOOIHO BiIajieeT
UCIIOJIb30BaHMs UCIIONIb30BaHMS 3HAHUH 3aTPyAHCHUSAMH HaBBIKAMH
3HAHUH OCHOBHBIX OCHOBHBIX 3aKOHOB BJIaJIeeT HaBbIKAaMHU UCIIOJIb30BaHMS 3HAHUH
3aKOHOB €CTECTBEHHOHAYYHBIX | WCIIOJb30BaHMs 3HAHHUN OCHOBHBIX 3aKOHOB
€CTECTBCHHOHAYYHBIX | JUCHUIUIMH ((PUUKH) OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHbIX
mucuutuiaH (prsukm) IUTS PEIICHAS €CTECTBEHHOHAYYHBIX TUCTHATUTAH ((PH3HKI)
IUTS PEIICHHS CTaHIAPTHHIX 33724 B TUCTATUTAH ((PH3HKI) IUTS PEIIeHHS
CTaHIapTHBIX 33734 B COOTBETCTBHH C IUTSL PELICHUS CTaHIapTHBIX 33734 B
COOTBETCTBHH C HaIlPaBJICHHOCTBIO CTaHIAapPTHBIX 3a]a4 B COOTBETCTBHH C
HaIpaBJICHHOCTBIO npohecCHOHAIBHON COOTBETCTBHH C HaIpaBJICHHOCTBIO
npoecCHOHAIBHON JeSTeIbHOCTH HaIpaBJICHHOCTBIO npohecCHOHAIBHON
JeATEIIbHOCTU npodeccHoHaNbLHON JIEATENIbHOCTH
JIeSITEIIbHOCTH

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (MJIH) HHbIe MATEPUAJIbI, HEOOXOAUMBIE /15l OLEHKH
3HAHMA, YMEHHUI, HABBIKOB H (MJIH) ONBITA AeSATeIbHOCTH, XapPAKTePU3YOIIMNX
copMUpPOBAHHOCTH KOMIIETEHIIHI B NpoIecce OCBOCHU S JUCIUIIMHBI

Tunosble KOHTPOJbHBIE 33JaHUS U MaTepHalIbl, HEOOXOAUMBIE JIJIsl OLICHKU 3HAHWM, YMEHUHN U
HaBBIKOB, COJIEPIKATCS B yUeOHO-METOIMUECKUX pa3pabOTKax, MPUBEICHHBIX HIDKE.

1. Mexanuka. MomnekynspHas ¢(u3Mka W TepMOAWHAMUKA [DJIEKTPOHHBIA pecypc]
71a00paTOPHBI MPaKTHUKYM MJIsi CTYACHTOB OYHOH M 3a04HOM (QopMbl OOydeHHs [HampaBlieHHUM
35.03.06 Arpounxenepus, 13.03.02 DnekTposHeprerrika M 3iekTporexHuka, 19.03.02 IIpoaykTel
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcrmyaranus TpaHCIIOPTHO-TEXHOJIOTHYECKUX MAaIIUH U
KoMIUTeKcoB, crenuanpbHocT 23.05.01 HaszemHbIe TpaHCIOPTHO-TEXHOJOTUYECKHE cpenacTBal /
OxHo-Ypanbckuit 'AY, Uncturyt arpounxkenepun ; coct.: E. M. bacapeiruna, 0. A. Hukumme .—
2-¢ u3n., ucnp. u gon. — Yemaobunck: HOxno-Ypanbckuit 'AY, 2019 .— 142 ¢ — Joctyn u3
nokaneHou cetn _http://nblocaldocs.sursau.ru:8080/localdocs/vmat/44.pdf . Joctym u3 cetn MHTepHET
http://188.43.29.221:8080/webdocs/vmat/44.pdf.

2. BonHOBas M KBAaHTOBAsl ONTUKA [ DJIEKTPOHHBIN pecypc| : METOAMYECKHUE YKa3aHUs U 3aJaHUs
o ¢u3uke s 0aKaaBpOB U CTYACHTOB MHKXEHEPHBIX CrienuaabHocTel / cocT.: E. M. Bacapsiruna [u
ap.] ; FOxno-Ypansckuii [AY, UactutyT arpounxkenepun .— Yenaounck: KOxHo-Ypanbckuii AY,
2015 .— 41 c¢. — Jlocryn u3 nokambHoi certu http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
Joctyn u3 cetu MuTteprer http://188.43.29.221:8080/webdocs/fisika/12.pdf

3. MonekynsapHas ¢(usuka [DIEKTpOHHBIA pecypc| MeToa. ykazaHus / cocT.. E. M.
bacapeiruna [u np.] ; KOxuno-Ypansckuii ['AY, Uactutyt arpounxenepun .— Yensounck: FOxHo-
VYpanbckuii I'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.

22



http://nblocaldocs.sursau.ru:8080/localdocs/vmat/44.pdf
http://192.168.0.1:8080/localdocs/fisika/12.pdf
http://188.43.29.221:8080/webdocs/fisika/12.pdf
http://192.168.0.1:8080/localdocs/fisika/13.pdf
http://188.43.29.221:8080/webdocs/fisika/13.pdf

4. MeroauvecKkue MaTepuaJibl, ONpeaeJasaoiue Npoueaypbl OlleHUBAHUSA 3HAHUH, YMEHUIl,
HABBIKOB M (MJIM) ONBITA AeATeJIbHOCTH, XaPAKTEPU3YIOIIUX C(POPMHUPOBAHHOCTH
KOMITeTeHIM

B nmanHOM paszmene METOOUYECKHE MAaTE€pHalIbl, ONPEACISAIONIME IPOLEAYPHl OLICHUBAHMS
3HaHU#, yMEHUWil, HaBBIKOB, XapaKTEpU3YIOMIMX 0a30BbI 3Tam (HOPMUPOBAHHUS KOMIIETEHIMHA IO
aucuuiuinHe «Pu3uKa», IPUBEIECHBI IPUMEHATEIBHO K KaXKIOMY M3 HCIIOJIb3YEMBIX BUJOB TEKYILErO
KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOUHOH aTTeCTallui 00ydaroIuxcsl.

4.1. OneHo4HbIe CpeACTBA IS NPOBECHHUS TEKYIIero KOHTPOJIsI YCIIeBaeMOCTH
4.1.1. Onpoc Ha NPaKTUYECKOM 3aHITHH

OTBeT Ha MPAKTUYCCKOM 3aHATUHN UCHOJIB3YCTCA I OLICHKU Ka4CCTBA OCBOCHUSA O6y‘-IaIOH_[I/IMC$I
OCHOBHOM TpodeccoHaIbHON 00pa30BaTeIbHONW MPOTPaMMBI IO OTACIBHBIM BOIMPOCAM W TEMaM
TUCHUIUIMHBL. Tembl W TJaHbl 3aHATANR (CM. MeToApa3pabdOTKH M. 3) 3apaHee COoOOMAITCs
oOyuatomumcsi. OTBET OLIEHUBACTCSI OLEHKON «OTIUYHOY», «XOPOIIO», «YIOBIETBOPUTEIHHO» WIIU
«HEYIOBJIETBOPUTEILHO.

Ne OLieHOYHBIE CPENCTBA Kox u HaumenoBanue
TumoBble KOHTpPOJIBHBIC 3aMaHusg W (WJIM) WHBICE MaTepUallbl, WHJIMKaTOopa
HEOOXOUMBIC JUISI OLEHKH 3HAHWI, YMEHH, HABBIKOB U (WJIH) OTBITa KOMITICTCHITUHT
JeTEIIbHOCTH, XapaKTEPHUIYIOITUX c(hOopMUPOBAHHOCTH
KOMIIETEHIIMI B IPOIIECCE OCBOCHUS AUCITUTUIMHBI

1 | Auck pammycom 20cM  Bpamaercs  COTJIACHO  YpPaBHEHHUIO N-1 onk-1.
(p=A+Bt+Ct2, rae A=3 pag; B = - Ict C=0,1c?, ¢ - yroia rmoBopoTa Ucnonb3yer
panuyca nucka. Onpenenuts AJisi MOMEHTa BpemeHu 4,0 ¢ 3HaueHue OCHOBHBIE 3aKOHEI
yria MeXJy BEKTOpamMu IOJIHOTO W HOPMAJIbHOTO YCKOPEHUH, a | €CTeCTBEHHOHAYUYHBIX
TaK)ke YUCJIO 000POTOB, CACTAHHBIX JUCKOM K JAHHOMY MOMEHTY OT JUCIHATUIHH JJIs
Havanma BpamieHus. M300pa3uTh BEKTOPHl BCEX KHUHEMATHUECKUX perieHus
BEJIMYMH B YKa3aHHBIM MOMEHT BPEMEHHU CTaHJAPTHBIX 3a71a4 B

COOTBETCTBUH C
HaIpaBJIECHHOCTHIO
npodeccrnoHabHOM

JIEeITEILHOCTU

Kputepun omenku orBera (Tabil.) TOBOISATCS JO CBEACHUS OOYYAIOIIMXCS B HAayalle 3aHSTHU.
Onenka oOBsABIsAETCS 00yJaromeMycsi HEIOCPEICTBEHHO MOCJE OTBETA.

Ikana Kpurepun oueHuBanus

3aKOHOB, SIBJIEHUW U MPOIIECCOB;

- Marepuajg U3JI0KEH TI'PaMOTHO
Omenka 5 P p ’

(oTIMYHO)
- TI0Ka3aHOo

- IPOJIEMOHCTPUPOBAHO YMEHHE PELIATh 3a/1a4H;

BTOPOCTCTICHHBIX BOIIPOCOB.

- 00yJaromuiics MoJHO YCBOMJI y4eOHBINH MaTepua;
- IPOSABIISICT HABBIKM aHAIM3a, 000OIEHHSI, KPUTHUECKOTO OCMBICIICHUS
Y BOCTIPUATHS MH(OpMAIMK, HABBIKM ONMHCAHUS OCHOBHBIX (PM3HUECKUX

B OIPENEICHHON JIOTHYECKOU
IIOCJIEZIOBATEIIBHOCTH, TOYHO HCIIONIB3YETCSI TEPMUHOJIOTHUS;

YMEHHUE WJUIIOCTPUPOBATh TEOPETUUYECKUE ITOJIOKECHUS
KOHKPETHBIMH NIPUMEPAMH, IPUMEHATH X B HOBOM CUTYyalllN;

- MOI'yT OBITh AONYIICHBI OJHA—ABE HCTOYHOCTHU IIPpU OCBCUHICHUU

Onenka 4

OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSM Ha OLEHKY «5», HO NIPU
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(xopor1o) 3TOM UMEET MECTO OJIMH U3 HEJOCTATKOB:

- B YCBOCHHM Y4eOHOTO Marepuaja JOMyIIeHbl HeOOIbIIHe MPoOebl,
HE MCKA3UBIIUE COICPKAHNIE OTBETA;

- B PEIICHNUH 3a]1a4 JIONYIIECHbl HE3HAYUTEIIhHBIC HETOYHOCTH.

- HEMOJTHO WJIM HETOCIEI0BaTeIbHO PACKPHITO COIEP)KaHUE MaTepHala,
HO TMOKa3aHO oO0Ilee MOHMMaHUE BONpPOCa M IMPOAEMOHCTPHUPOBAHBI
YMEHHUS, TOCTATOYHBIC JJIs JATbHEHIIIET0 YCBOCHHSI MaTepHara,

- WMEJNHCh 3aTPyIHEHHs] WJIM JOMYIICHBl OIIMOKU B ONpEACICHUU
MOHSATUH, WCIONBb30BaHUM TEPMHUHOJIIOTUH, ONMHUCAHUU (PU3HUCCKUX
3aKOHOB, SIBJICHUH W MPOIECCOB, PEIICHUH 33/1a4, UCIIPABICHHBIC ITOCIIe
HECKOJIbKHX HABOSIIUX BOIIPOCOB;

- HEMOJHOE 3HAaHHE TEOPETHYECKOTO Marepualia; OOydJarouuidcs He
MOJKET MPUMEHUTH TEOPHUIO B HOBOU CHUTYaIIUU.

Ouenka 3
(YIOBIETBOPUTEIHLHO)

- HE PaCKpBITO OCHOBHOE COZIEpKaHKe yUeOHOTO Marepuara,

- oOHapy)XeHO HE3HAaHWe WM HEMOHMMaHWe Oonbliell wim Hambonee
Ba)XKHOH YacTh y4eOHOTO MaTepuaa;

- JIOMYIIEHBbl OMIMOKN B OMPENCIICHUU TMOHSATHH, MPU HCIOIB30BAHUU
TEPMUHOJIOTHH, B ONUCAHWU (PU3MUYECKUX 3aKOHOB, SIBICHUH W
MPOLIECCOB, PEIIeHWH 3a7ad, KOTOphle HE HCIPABICHBI MOCIE
HECKOJIBKMX HABOJSIIMX BOMPOCOB.

Ouenka 2
(HEYTOBJIETBOPUTEITHHO)

4.1.2. OnieHuBaHUE OTYETA T10 JTAOOPATOPHOU paboTe

OtyeT no 1abopaTopHON paboTe UCIIONB3YETCS AJIS OIEHKH Ka4yeCTBAa OCBOCHUS 00YyJaroIuMCS
OCHOBHOU Tpo(ecCHOHATBHOW 00pa30BaTeIbHOM MPOTPAMMBI MO OTACIBHBIM TeMaM JAHCIHUILTAHBL
Coneprxanuie u popma oTdeTa 1o Jab0paTOPHBIM padOTaM MPUBOAUTCS B METOJMYECKUX YKa3aHUAX K
naboparopaeiM pabotam (m. 3 POC). ConepkaHue OoTUeTa W KPUTEPUHM OLEHKH oTdera (Taldir.)
JOBOJIATCS IO CBEJICHUsI 00yYAIOMIUXCsI B HAJaJe 3aHsTHIA.

Ne OneHoYHbBIE CPEACTBA Kon n naumenoBanue
TunoBble KOHTPOJIbHBIE 3aJaHUs M (WIM) HHBIE MaTepUabl, WHJMKaTOpa
HEOOXOMUMBIC JUISI OIEHKA 3HAHWW, yYMEHUW, HABBIKOB W (WJIH) KOMIIETEHIUH

OMbITa JEATEIbHOCTH, XapaKTePU3YIOIIUX C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI B MPOLIECCE OCBOCHUS AUCIUTIIMHBI

1 1. Y1o Ha3bIBaeTCA CUION TAXKECTU? N/-1 onk-1.
2. YT0 NnOoAHMMaeTCA NoA CUNON BCEMMUPHOrO TATOTEHUA? Hcnone3yer
3. 3annwuTe dopmyny Ana onpeneneHns yCKOPEHUA CUbl OCHOBHBIC 3aKOHbI
TAMECTU. CCTCCTBCHHOHAYYHBIX
4. Kak onpegensaerca yckopeHue cBob04HOro najeHna ¢ NOMOLLbIO AUCIHILTAR UL
MaTeMaTUYeCKOro MaaTHUKa? PCIICHUSA

CTaHJapTHBIX 33]1a4 B
COOTBETCTBUH C
HAINpPaBJICHHOCTHIO
npodeccroHanbHOM
JESTSIbHOCTH

5. Y10 Ha3biBaeTCA MaTeMaTUYECKMM MAATHUKOM?
6. Kaxk ompenenuts mnepuox KojdeOaHUM MaTeMaTHYECKOTO
MasiTHUKA?

Otuer oOLEHUBAETCS M0 YCMOTPEHHIO IIPENoAaBaTels OLEHKON «OTIMYHO», «XOPOIIO»,
«yIOBIIETBOPUTEIBHO», «HEYIOBICTBOPUTEIBHO» WM OLEHKOM «3a4T€HO», «HE 3auTeHO». OneHka
«3aYTEHO» CTaBUTCSA oOOydarommMcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPUTEPHUSIM,
YCTQHOBJICHHBIM Il ITOJIOKUTENIBHBIX OLIEHOK («OTIMYHO», «XOPOIIO», «YAOBIETBOPUTEIBHON).
OreHka 0OBSBISIETCS 00YYAIONIEMYCSl HETTIOCPEACTBEHHO MOCTe CAaYl OTYeTa.

IIkana | KpuTtepun onennBanus
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- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBOOOHOE BIIaJICHUE TEPMUHOJIOTHEN;
- YMCHHE BBICKa3bIBaTh M OOOCHOBATh CBOM CYXKJIEHHUS TpU OTBETE Ha

OneHka 5
KOHTPOJIBHBIC BOIIPOCHI;
(oTIIMYHO)
- YMGHI/IG OIINUCBhIBATH (I)I/I3I/I‘IGCKI/I€ 3aKOHBI, ABJICHUA U Hpoueccm;
- YMEHHE MMPOBOJIUTH U OIEHUBATH PE3yIbTaThl U3MEPEHUM;
- cI0COOHOCTH PEIIaTh 33Aa4H.
- U3JI0’)KEHHUE MaTepuaia JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;
Onenka 4 - OCO3HAaHHO€ TMPUMEHEHUE TEOPETUYECKUX 3HAHMN ISl ONHUCaHUA
(xopor1o) (U3MYECKUX 3aKOHOB, SIBICHUN W TPOIECCOB, PEIICHHS KOHKPETHBIX
3a/a4, TPOBEJACHUS U OICHUBAHHUS PpPE3yJIbTaTOB HM3MEPEHUH, HO
coJiep>kaHue u popmMa OTBETa MMEIOT OTACIbHBIC HETOYHOCTH.
- U3JI0’)KCHHUE MaTepurasa HEMOoJHO, HETIOCIE0BATEIBHO,
- HCTOYHOCTH B OHpe,Z[eJIeHI/II/I HOHHTHﬁ, B HpI/IMeHeHI/II/I 3HaHHI>'I JJI
Orenka 3 omucaHusi (U3UYECKUX 3aKOHOB, SIBJICHHH M IPOIIECCOB, pemeva
KOHerTHBIX 3ajJa4, HpOBGI[eHI/IH 1 OICHUBAHUA pGSYJII:TaTOB I/I3Mep€HI/II/I,
(YIOBIETBOPUTEIHLHO) .
- 3aTpYJHEHUS B 000OCHOBAaHUHU CBOMX CYKICHHIA;
- 0OHapyXHBaeTCsi HEJOCTAaTOYHO TJIyOOKOEe IOHMMAaHUE H3YyYEHHOTO
Marepuaa.
- OTCYTCTBUE HEOOXOAMMBIX TEOPETHUECKUX 3HAHHI; JOMYIIEHBI OIIUOKH
B ONPENCICHUN TOHATUH W OMHMCAaHUU (U3MUYECKUX 3aKOHOB, SBICHHU U
OrneHka 2 MPOLIECCOB, MCKAXXEH WX CMBICI, HE pEIIeHBbI 3a/adu, HE MPaBHIBHO

(HEYTOBJIIETBOPUTEITHHO)

OLIEHUBAIOTCSI PE3YyIbTAThI N3MEPECHUH;
- HE3HaHWE OCHOBHOTO MaTepuana y4eOHOW MpOTrpaMMbI, JOMYCKAOTCS
rpyObI€ OIIMOKHU B U3JIOKCHHUH.

HIkana

Kpurepun oueHuBanus

OLIeHKA «3a4TEHO»

- U3JIOXKEHHUE MaTepuasa JIOTUYHO, TPAMOTHO;
- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMCHHUC BBICKA3bIBATHL U OGOCHOB&TB CBOU CYXXICHHA IIpU OTBCTC HaA
KOHTPOJIbHBIE BOITPOCHI;

- YMCHHC OIIUCBIBATH (bH3I/I‘IeCKI/I€ 3aKOHBI, SIBJICHUA U TPOUCCCHI;

- YMEHHUE MPOBOANTH U OIICHUBATH PE3YJbTaThl H3MEPCHU;

- CHOCOOHOCThH pelllaTh WHXKEHEPHBIE 3a]add (JOMYCKaeTCs HaIudue
MaJIO3HAYUTENFHBIX OHIMOOK WM HEIOCTaTOYHO TIOJHOE PAacCKPBITHE
COJIep>KaHue BOMPOCA MJIU MOTPEIIHOCTh HEMPHUHIIUITMATHHOTO XapaKTepa
B OTBETE HA BOIPOCHI).

OLieHKA «HE 3aYTEHOY

- OTCYTCTBHE HEOOXOIMMBIX TEOPETHUECKUX 3HAHUM; JOMYIIEHBI OIIMOKH
B ONPECICHUH TOHSATHIA W ONMUCAHUU (PU3MUYECKUX 3aKOHOB, SIBICHHHA H
mponecCoB, HMCKAXXCH HUX CMBICJI, HC PCIICHBLI 3aa4yu, HC IMMPaBUIILHO
OLICHUBAIOTCSI PE3YIbTATHI N3MEPECHUH;

- HE3HAHWE OCHOBHOTO MaTepualia y4eOHOW MpOrpamMMmbl, JOMYCKAIOTCS
rpyOBI€ OIIMOKHU B U3JIOKCHHUH.

4.1.3. TectupoBanue

TectupoBanre UCHONB3yeTCS MJIsI OLEHKH KayecTBa OCBOCHUS OOYYaIOIUMCS OCHOBHOU
npodeCCHOHAIBHOW ~ 00pa30BaTEIbHOM TPOrpaMMbl  TO  OTIACIABHBIM TeMaM WJIW  pasjeiam
TUCIUIUTMHBL. TecT mpencraBiseT co00i KOMIUIEKC CTaHAApTH3WPOBAHHBIX 3aJaHUN, MMO3BOJISIFOIIHIA
YOPOCTUTH TPOIEAYPY H3MEPEHHsS 3HAHWW W yMeHui oOydwaronuxcs. OOydaronuMmcs BBIIAIOTCS
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TECTOBBIE 33/1aHUsI C (POPMYIUPOBKON BOIIPOCOB U MPEATIOKEHUEM BBHIOPATH
13 HECKOJIbKUX BapUAHTOB OTBETOB.

OJINH HpaBI/IJ'II)HHﬁ OTBET

Ne OLleHOYHBIE CPEJCTBA Kox u HaumenoBanue
TumoBble KOHTpPONbHBIC 3afaHusl W (WJIM) HWHBIE MAaTepuabl, WHJIMKaTOopa
HEOOXOIUMBIC MJIsi OIEHKH 3HAHWM, YMEHWW, HaBBIKOB M (WIIH) KOMIIETCHIINHU
OMbITa JEATEIBHOCTH, XapaKTePU3YIOMHNX CHOPMHPOBAHHOCTH
KOMITETCHITMI B TTPOIIECCE OCBOCHUS JUCITUTIITMHBI

1 1. Ecnm uMnynbc CUCTEMBI MAaTE€pUAIBHBIX TOYEK B OTCYTCTBUU NA-1 onk-1.
BHEIIIHUX CHJI OCTAETCS MOCTOSHHBIM, TO IIEHTP MacC 3TOW CHCTEMBI Hcnonszyer
MOJKET ABHTAThC ... OCHOBHEIC 3aKOHEBI
- PABHOMEPHO U MPSIMOJIUHEHHO €CTECTBCHHOHAYYHBIX
- C IOCTOSTHHBIM YCKOpPEHUEM JUCILIUILIMH IS
- C IEPEMEHHBIM YCKOPEHUEM perieHus

- 110 OKPY>KHOCTH C ITIOCTOSIHHOM CKOpPOCTBIO

2. MoMeHT MHepIMHM TOHKOro 00pyda Maccod M, paamycom R
OTHOCUTEIIBHO  OCH, TpPOXOJAINed  uepe3 HLEHTp  oOpydya
MEPIEeHIUKYISAPHO IUIOCKOCTH, B KOTOPOH JEXUT OoOpydY, paBeH
I=mR?. Eciu och BpallleHHs MEPEHECTH MapajlielbHO B TOYKY Ha
o0pyue, To MOMEHT HHEPIIUU 00pyda

- YMEHBIINTCSA B 2 pa3a

- yBenuuuTcs B 1,5 paza

- HE U3MEHUTCS

- ymeHbutes B 1,5 paza

- YBeJIMYHUTCH B 2 pa3a

3. OTHOCUTENBHON BEIUYUHOMN SABIISIETCH ...

- CKOpOCTb CBETa B BaKyyMe

- OapUOHHBIN 3apsia

- IJMTEJbHOCTH COOBITHSA

- DJICKTPUUYECKUH 3apsif

4. CpenHsisi KHHETUYECKasi SHEPTUSI MOJIEKYJIbl UEabHOTO Ta3a Mpu

temrepatype T paBHa €=iKT/2.. 3xech iI=Ny+ Ngp+2Nk, T1I€ Ny, Ngp, Nk
— YHCJIO CTEMeHed CBOOOBI MOCTYIMATEIBHOTO, BPAIIAaTEIIbHOTO |
KOJIe0aTeIbHOIO JBHKEHUN MOJIEKYIbL. [IpH YCIIOBHH, YTO UMEIOT
MECTO TOJBKO TOCTYNATEILHOE M BpAIaTeIbHOC IBMKCHHE, IS
Bojiopona (H2) uucio i paBHO

5. B mporecce M30TEPMUYECKOTO COOOIICHHS TEIla IMOCTOSHHON
Macce MIeaIbHOIO ra3a €ro SHTPOIuS ...

- HE MEHSETCS

- YMEHBIIAETCS

- YBEJIMYMBACTCHA

6. V3MeHeHHe BHYTPEHHEH SHEpruM rasa MPOU3OILIO TOJBKO 3a
c4eT paboTHI CKATHS Ta3a B ...

- U30TEPMHUUYECKOM IIpOLECCE

- 1300apHOM TIpoIIecce

- U30XOpPHOM IIpolLiecce

- aAnadaTHYeCcKOM Ipouecce

CTaHJApTHBIX 3a/1a4 B
COOTBETCTBHUH C
HaIpPaBJICHHOCTHIO
npo¢eCcCuOHATBHON
ACATCIIbHOCTHU
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7. Todeunslid 3apsn +q HAXOAWTCA B IEHTpe chepudecKoi
noBepxHocTU. Ecnm 3apsn cMecTuTh U3 1eHTpa cdepbl, OCTaBIss
€ro BHYTPM Hee, TO IIOTOK BEKTOpa  HaNpsKEHHOCTU
ANEKTPOCTATUYECKOTO TOJISI Yepe3 MOBEPXHOCTH CEpHI. . .

- YMEHBIINTCS;

- He UI3MEHUTCH,

- YBEIMUYUTCS

8. Ecnu yBenmuuuTh B JBa pa3za HaMpPsHDKEHHOCTb 3JIEKTPUUYECKOTO
110JI B IPOBOJHMKE, TO YZEJIbHAs TEIUIOBAsk MOLHOCTD TOKA ...

- YMEHBILIUTCS B JIBa pa3a;

- HE UBMEHUTCS;

- yMEHbIINTCA B 4 paza

- yBeJIMUMTCH B 4 pa3a;

- YBEJIMYUTCS B J[Ba pa3a;

9. Ilpm mnOMEIIEHWU JUAJIEKTPUKA B JJIEKTPUUYECKOE TIOJIe
HANPSOHKEHHOCTb  3JIEKTPHUUECKOr0 MO BHYTPU OECKOHEUHOTO
OJTHOPOJHOTO M30TPOMHOTO JHUAJIEKTPUKA C JUAIEKTPUUYECKON
IIPOHULIAEMOCTBIO € ...

- OCTAETCSI HEU3MEHHOM;

- OCTaeTCsl PaBHOM HYJIIO;

- YBEJIMUUBAETCS B € pa3s;

- YMeHb1IaeTcs B € pa3s

10. YmeHbIieHne aMITUTYIbI KOJIEOaHWI B CHCTEME C 3aTyXaHHUeM
XapaKTepu3yeTcs BpeMeHeM pernakcaiuuu. Eciu npu HEeM3MEHHOM
OMMYECKOM COIPOTHUBIIEHUHU B KOJeOATEIHLHOM KOHTYpPE YBEIMYUTH
B 2 pa3za MUHAYKTUBHOCTb KaTyIIKH, TO BpEMs pejaKcaluu. ..

- YMEHBIIUTCS B 2 pasa,;

- YBeJIMYNTCH B 2 pa3a;

- YBEJIMYUTCSA B 4 pasa;

- YMEHbIINTCSA B 4 pa3a

[To pe3ymbraTam TecTa OOYYarOMIEMYCSl BBICTABISETCS OICHKA «OTIUYHO», «XOPOIIOY,
«YIOBJICTBOPUTEIIHHO» HUJTH «HEYIOBICTBOPHTEIHLHOY.

Kputepun ouenuBanus orBera (Tabi.) JOBOAATCA A0 CBEACHHS OOYYAIOIIMXCS N0 Hayaa
TEeCTUPOBaHUsA. Pe3yiabTaT TECTHPOBAHHS OOBSBISCTCS OOYyYAIOIIEMYCS HEMOCPEACTBEHHO ITOCIE €T
CIa4u.

Mhaza (% apagnwaLY oTBETOD
Onenka 5 (OTIMYHO) 80-100
Orenka 4 (Xopo1io) 70-79
Onenka 3 (yIOBIETBOPHTEIHHO) 50-69
Ornenka 2 (HEYyIOBIETBOPHUTEIIBHO) Mmenee 50

TecTtoBbIE 3amaHusA, HCHOJB3YIOIUECS Ul OLIGHKH KadecTBa JUCLMIUIMHBI C ITOMOLIBIO
nHPOPMAMOHHBIX TexHosorui, mnpuBeaeHsl B PIIJA: «10. HWubopmannoHHBIE TEXHOJIOTHH,
UCIOJb3yeMble IPHU OCYILECTBICHUH OOpa30BaTENBHOIO Ipolecca IO JUCHMIUIMHE, BKIOYas
nepeyeHb IporpaMMHOTo obecriedeHusl 1 MH(POPMAIIMOHHBIX CIPAaBOYHBIX cucTem» - My TestX10.2.
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4.2. [Ipoueaypsbl U OLIEHOYHBbIE CPEACTBA /IJIsl IPOBEAeHHUS POMEKYTOYHOM aTTeCTAMHU

4.2.1. 3auer

3auer sBhseTrcs (GOpMOW  OIEHKM KadecTBa OCBOCHHUS  OOYYarOIIMMCS  OCHOBHOM
npodeCCHOHAIBHONW 00pa30BaTEIbHON MPOrpaMMbl IO paszeiaM JUCHUIUIMHBL [lo pesynbpTaTam
3aueTa OOYYaromIeMyCsl BBICTABIISETCS OIICHKA «3aUTEHO» HIIM «HE 3a4TCHO»; OICHKA «OTIUYHO,
«XOpOIIO», «YAOBICTBOPUTEIEHO», «HEYIOBICTBOPUTEIBHO» B ciiydae auddepeHInpoBaHHOTO
3aueTa.

3a4er TPOBOTUTCS MO OKOHYAHMM YTEHHS JICKIMA W BBITOJHEHHS J1a00OPATOPHBIX
(MpakTUYEeCKUX) 3aHATHHA. 3a4eT MPUHUMACTCS IMPENOoIaBaTeSIMK, MMPOBOJUBIINME JIA0OpAaTOPHBIC
(MpakTHYECKUE) 3aHATHS, WM YHTAIONIMMH JICKIMH 10 JaHHOW JUCHUIUTMHE. B ciydae orcyTcTBuUs
BEIYyIIEro IMpernojaBaTeNsi 3adeT MPUHUMASTCS IMpernojaBaTelieM, HAa3HAYEHHBIM PaCIOPSIKECHUEM
3aBenytoniero kadenpoii. C paspenieHus 3aBeayromiero kadeapoi Ha 3a4eTe MOXKET MPUCYTCTBOBAThH
npenojaBaTenb kKadeapsl, MPUBICYCHHBIN 711 TOMOIIY B IPHEME 3a4eTa.

[MpucyrcTBHME Ha 3adere mperoaaBaTeNieii ¢ Apyrux kadeap ©0€3 COOTBETCTBYIOLIETO
pacmopspKeHHs PEKTOpa, MPOPEeKTopa 1o yueOHo# paboTe win AexaHa GakylbTeTa He JOITYCKaeTcsl.

®dopma(bl) MpPOBEIEHUS 3adeTa (YCMHbIL ONpoc No Ouremam, NUCbMeHHas paboma,
mecmupogarue u Op.) ONpeaestorcss Kadheapoil U JOBOAATCSA 0 CBEACHHUS OOydaroluXcs B Hayale
ceMecTpa.

Jlis mpoBeZieHus 3aueTa BEAyIIUH MPEnoaBaTe)ib HaKaHyHE TOJy4YaeT B JeKaHATe 3a4eTHO-
AK3aMEHAIIMOHHYIO BEJIOMOCTh, KOTOpas BO3BPAIIACTCS B JIEKAHAT MOCIE OKOHYAHUS MEPOIPHSITHS B
JICHb MPOBEICHUS 3aUeTa WIIK YTPOM CIICIYIOIIETO JTHS.

OOGyuaromumecs Ipu SBKE Ha 3a4eT 00s3aHbI UMETH MPHU ceOe 3a4ETHYI0 KHUKKY, KOTOPYIO OHH
MPEIBSABISIOT IPETIOAABATEIIIO.

Bo Bpems 3adera 00yJaromuecsi MOTYT IOJIb30BaThCSI C Pa3pelIeHUs] BEAYIETro MPenoiaBaTest
CIPAaBOYHON M HOPMATHBHOU JIUTEPATYPOH, IPYTUMHU TTOCOOUSIMH U TEXHUUYECKUMU CPEJICTBAMH.

Bpemst moaroToBku OTBETa B YCTHOM (hopMe mpH ciade 3aueTa JODKHO COCTaBISATh HE MEHEe
20 MuHYT (TI0 JKEIAHUIO 00YYAIOIIETOCs] OTBET MOKET OBITh JOCPOUYHBIM). BpeMs oTBeTa - He 60mee 10
MUHYT.

[IpenogaBaTento MpeIOCTaBIACTCS MPABO 33/1aBaTh O0YUYAIONIUMCS JOTIOTHUTEIBHBIC BOIIPOCH
B PaMKax MPOrPaMMbl JUCIUTUINHBL.

KauecTBeHHasT OIleHKAa «3aYTeHO», BHECEHHAs B 3aUETHYI KHIDKKY M 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTb, SIBIISICTCS PE3Y/IBTaTOM YCIEIIHOTO YCBOSHUS Y4eOHOTO MaTepuara.

PesynpTar 3aueta B 3a4ETHYIO KHIDKKY BBICTaBISICTCS B JIGHb NPOBEACHHS 3aueTa B
MPUCYTCTBUU caMoro oOydatomierocs. IlpenomaBateny HeCyT NMEPCOHATBHYIO OTBETCTBEHHOCTH 32
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHUS 3alHCEe O pe3ylbTraTaX MPOMEKYTOYHOW aTrTecTalud B
3a4€THO-IK3aMEHAI[MOHHYIO BEJIOMOCTh M B 3a4ETHBIC KHUKKH.

Ecnu oOyuaromuiicss SIBUJICS Ha 3a4eT W OTKA3aJcs OT MPOXOXKIEHHUS aTTEeCTAIllid B CBSI3U C
HETOJTOTOBJICHHOCTBIO, TO B 3a4€THO-9K3aMEHAIIMOHHYIO BEJOMOCTh €MY BBICTABIISICTCS OLEHKA «HE
3a4TEHOY.

HesiBka Ha 3a4eT 0TMEYaeTcs B 3a4€THO-9K3aMCHAIIMOHHOM BEJIOMOCTH CIIOBAMH «HE SIBHIICS.

Hapymenne IUCHUIUIMHBI, CHUCBIBAHHE, WCIOIB30BAHUE OOYYAOIIMMHUCS HEPa3pelIeHHBIX
MEYaTHBIX M PYKONHCHBIX MaTepHalioB, MOOWMJIBHBIX Tele(OHOB, KOMMYHHUKAaTOPOB, IIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUOB JTUYHON KOMMYHUKAIIMOHHOW W KOMIBIOTEPHON TEXHUKH
BO BpeMs 3adera 3ampenieHo. B ciaydae HapymieHHWs 3TOro TpeOOBaHMs TpenojaBareib 00s3aH
YAATUTh 00yYaroIerocs U3 ayJUTOPUH U MPOCTABUTh EMY B BEJOMOCTH OLIEHKY «HE 3aUTCHOY.

OOyuJaronmMcs, He CIABIIMM 3a4€T B YCTAHOBJICHHBIE CPOKU IO YBA)XKUTEIBHOW NpPUYHHE,
WHIUBUIYAIBHBIE CPOKU TIPOBECHIS 3a4€Ta ONPEACISIOTCS JeKaHOM (DaKyIbTeTa.

OOyuJatonuiecs, HMMEIONIME AaKaJeMUYECKYI0 3all0JDKCHHOCTh, CHAIOT 3a4eT B CPOKH,
ompezenseMbie YHUBepcUTeToM. MHpopManuss o0 JUKBHIAIUU 3aJ0DKCHHOCTH OTMEYAeTCs B
HK3aMEHAIIMOHHOM JIUCTE.
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JonyckaeTcsi ¢ pa3penieHus JeKaHaTa M JIOCPOYHAasl clada 3a4yeTa C 3aluChl0 Pe3ysbTaTOB B
3K3aMEHAIIMOHHBIN JIUCT.
NHBanuapl W JMia ¢ OrpaHUYCHHBIMU BO3MOYKHOCTSAMH 370pPOBbSI MOTYT CllaBaTh 3a4€Thl B

CpOKH, YCTAHOBJICHHBIC WHIAWBUAYAJIbHBIM yLI€6HBIM IIJTaHOM. I/IHBaJII/I,Z[BI " Jimia ¢ OrpaHNM4YCHHBIMUA
BO3MOXXHOCTAMHU 3J0POBbSA, UMCIOIIKUC HAPYHICHHA OIIOPHO-ABHUIATCIBHOI'O arrapara, AJOIIYCKarOTCA
Ha aTTCCTAlMOHHBIC UCIIBITAHUSA B COMTPOBOKACHNN ACCUCTCHTOB-COIIPOBOKAAIOIINX.

[Ipouenypa mpoBeneHHs MPOMEXKYTOUHOM aTrTecTaluu s OCOOBIX CilydaeB M3JI0OKEHa B

«[TonoxeHnn 0 TeKyIeM KOHTPOJE YCIIEBaeMOCTH M MPOMEKYTOYHON aTTeCTaIllMi O0YJarOIIUXCs 110
OIIOIl oGakanmaBpuara, crneruanutetra W Maructparype» ®I'BOY BO IOxno-Ypansckmii ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

No O1IeHOYHBIE CPEJICTBA Kox u HaumenoBanue
TumoBble KOHTPOJIbHBIE 3aJaHWsl W (WJIM) HWHBIE MaTepHabl, WHJIMKaTOpa
HEOOXOUMBIC /ISl OLIEHKH 3HAHWUW, YMEHUH, HAaBBIKOB U (WJIM) OMBITA KOMIICTEHITUH
NEATEeILHOCTH, XapaKTepU3yImMuX cHopMUPOBAHHOCTh KOMITETCHIIUNA
B [IPOIIECCE OCBOCHUSI TUCHIUTUINHBI

1. 1. DIIeKTPUIECKUI 3apsI. BzaumonerictBue 3apsJIOB. N/-1 onk-1.
Onekrpocratuueckoe moje. Bektop Hampspbk€HHoOcTH.  Pacuér Hcnons3yer
3JIEKTPOCTATUYECKUX MOJICH. OCHOBHEIC 3aKOHBI
2. IloreHIan AMEKTPOCTATUYECKOTO MMoisi. PaboTa 1o mepeMenieHuio | eCTeCTBEHHOHAYUHBIX
3apsiIOB B AJIEKTPOCTAaTHYECKOM moisie. [loTeHnman W rpagueHt JUCITUTLUINH JIJIS
NOoTeHIMaNa. DKBUIOTCHIIMAIbHBIE TOBEPXHOCTH. penieHus

3. BemectBo B snekTpuueckoM noje. [lonspHble M HENOJSApHBIE
MouteKyibl. [lomspusanus 1udiaeKTpukoB. Bektop cMmelenus.
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4. TIpoBOAHMKM B DJIEKTPOCTATUUYECKOM IOJIe. OJEKTPOEMKOCTh | HANpaBICHHOCTHIO
poBOJIHUKOB. KoHAEHCATOPBI. npodeccroHanbHOM
5. IMocTostHHBIN 3MeKTpUYecKuii TOK. 3akoH OMa. DIEKTPOABHKYIIAS NEeATeIbHOCTH

cuna. [Ipasuna Kupxroda u pacuérsl 2MeKTpUYECKHX IIeTICH.

6. Knaccuyeckas Teopus 3JIEKTpPONPOBOAHOCTH. BriBom 3akona Oma.
[Ipupona cBepXNnpoOBOIUMOCTH.

7. Hocurenu Toka B Pa3iMYHBIX MPOBOJHUKAX. DJIEMEHTHl TEOpUU
anekTponpoBoaHocTd.  IlomynpoBonHuku.  I10ynmpOBOJHUKOBBIE
npuOOpel. DJeMEHTH  (U3UYECKON  ANEKTPOHMKH. KOHTaKkTHBIC
SIBJICHUS] B METaJUIaX U MOJIYIPOBOJHUKAX.

8. MaruutHoe mone. BzammonelcTBHE JIIEKTPUUECKHX TOKOB.
Pacuérsl maruuTHbIX nonelt. 3akoH buo-Casapa-Jlannaca.

9. MarnutHble cBOMcTBa BemiecTBa. Jlua-, mapa- u GpeppoMarHeTHKH.
JloMeHBL. DeppuUrtsl. ONEeKTpOMarHUTHHIE cernaparopsl B
arpOMHKEHEPUH.

10. [eiicTBue MAarHUTHOTO TOJS Ha OJJIEKTPHUUECKUU TOK U
JBUOKYIIIHECS 3apsbKeHHbIe yacTullbl. Cuna Ammnepa u cuia JlopeHiia.
Oddext Xomra. DIEKTPOABUTATEIH.

11. DnexkrpomarauTHas UHIYKIUS. 3akoH Dapanes u npaBuio Jlenna.
Mexanusm Bo3HukHOBeHUs1 DJ]C MHAYKIINY.

12. Tenepatopsl rTapmonmueckoii DJJ[C wu Tpanchopmaropsl.
NHIYyKTUBHOCTH MPOBOJAHUKOB. DHEPIUsl MATHUTHOT'O MOJIS.

13. TlepemeHHBI 3neKTpuUYeckuii Tok. Llemm mepeMeHHOTO TOKa.
3akon OmMma [yis 1ened nepeMeHHoro Ttoka. [loiaHoe compoTHBIEHUE
IIEpEMEHHOMY TOKYy. BekrtopHas nuarpamma. Pe3oHaHc B 1ersx
MIEPEMEHHOTO TOKa.

14. DnextpomarnutHoe noje. OO0oOmenne 3akoHa Papanes. 3akoH
NOJIHOTO TOKa. TOK cMmemeHus. OJIEKTPOMAarHUTHBIE  BOJIHBI.
YpaBHenuss Makcemna. Cucrema ypaBHeHM MakcBemia B
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muddepeHMaIbHOl U MHTerpaibHOil  ¢dopmax. Bekrop VYmosa-
[TovinTuara. JlaBnenue cBera.

15. T'apmonunveckuii ocumuaTop. CBOOOAHBIE 3JIEKTPOMArHUTHBIC
KosieOaHus. 3aTyXarlue U BEIHYKJICHHbIe Konebanus. Pe3onanc.

16. Tenepamnms, mepemada W MpHUEM DBICKTPOMArHUTHBIX BOJIH.

OTKpBITHIN KoJieOaTeIbHBIN KOHTYD. [Tpunimn paboTsl
pazuoniepenaTunka Hu paluonpUEMHUKA. Monynsuus Hu
JETEKTUPOBAHUE  JJEKTPOMArHUTHBIX BOJH. Paauonokanusa w
TEJIEBUJICHUE.

17. IlIxana 37€KTpOMarHUTHHIX BOJH. Pa3nuuHble quana3zoHbl 4acTOT
AJNIEKTPOMArHUTHBIX ~ BOJIH, WX XapaKTepHbIE OCOOCHHOCTH U
TCXHUYCCKHC CPCACTBA UX ITOJYUCHUA.

18. Hcmonwp3oBaHWE BHAMMBIX, YIbTPA(PHOIETOBBIX U JPYTUX
HSHy‘{eHI/Iﬁ B paCTCHUCBOACTBEC U JKUBOTHOBOICTBC.

[[Ixana 1 KpUTEpUU OIIECHUBAHMSI OTBETA 00YUAIONIETOCs MPEICTABICHBI B TAOIHUIIE.

Hlkana Kpurepun oueHuBanus

OreHka «3auTeHo» 3HaHWE  MPOTPaMMHOrO  MaTepuana, YCBOEGHHE  OCHOBHOM U
JIONIOJTHUTEILHOM ~ JIMTEPATypbl, = PEKOMEHJOBAHHOW  MOporpaMMoun
JUCLUIUIMHBI, IPABWJIBHOE PEIIEHNE MH)KEHEPHOW 3aJauM (momyckaercs
HaJIMYUE MAaJO3HAUUTENbHBIX OIIMOOK WM HEJOCTaTOYHO IOJIHOE
packpbITHE COOEpIKAaHUE BOIIPOCA UIU MOTPEIIHOCTS HENPUHITUITHAILEHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OneHka «He 3a4T€HO» | MpoOensl B 3HAHHMSIX ~ OCHOBHOTO  INPOTPaMMHOTO  Marepuala,
MPUHIMITHATIbHBIE OIIMOKU IPU OTBETE HA BOMPOCHI.

4.2.2. Dx3aMeH

DOK3aMeH SsBisieTcs (GOpMON OIEHKHM KadecTBA OCBOCHUS OOYYalOMUMCS OCHOBHOM
npodeccuoHaTbHON 00pa3oBaTeIbHON HPOTrpaMMbl IO pasfjenam IUCHMIUIMHBL [lo pesymbTaram
SK3aMeHa 00y4YarolIeMycsl BBICTABIISIETCS OLEHKA «OTIMYHOY, «XOPOIIOY, «yIOBIETBOPUTEIHLHOY HIIH
«HEYJOBJIETBOPUTEIBHO.

OK3aMeH MO JUCUUILIMHE IPOBOJUTCS B COOTBETCTBHM C PACIHUCAHHEM MPOMEKYTOYHOU
aTTeCTallui, B KOTOPOM YKa3bIBAE€TCSI BPEMsI €r0 IPOBEICHUS, HOMEp ayJUTOPHH, MECTO IIPOBEICHUS
KOHCYJIbTAllMH. Y TBEPKACHHOE paclucaHue pa3MeniaeTcsa Ha THPOPMAIMOHHBIX CTEHJIaX, a TaKXkKe Ha
oumansHOM caiiTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHWN IJIsi TMPOMEKYTOYHOM aTTECTAllMU OOYYaIOIIMXCS YCTaHABIMBACTCS
paboueil mporpaMMOi TUCHHUIIIMHBI U JOBOJAUTCS 10 CBEACHHS O0yJaIONIUXCs B HA4aJle CeMecTpa.

DK3aMeHbI PUHUMAIOTCS, KaK MpaBuiio, JiekTopamu. C paspenieHus 3aBeAyomero kadeapoi
Ha JK3aMEHE MOXET IMPHUCYTCTBOBATH MpEojaaBareib Kadeapbl, NMPHUBJICYCHHBIA I TOMOIIH B
nmpueMe H5K3amMeHa. B ciydae OTCYTCTBHSA BEOyLIEro MPENoJaBaress HK3aMEH IPUHUMAETCs
IpernoiaBaTeseM, Ha3HAYeHHBIM PAacOPsKEHUEM 3aBeyIoero kadeapoii.

[IpucyTcTBHE Ha »5K3aMeHe MpemnojaBarenel ¢ apyrux kadeap Oe3 COOTBETCTBYIOIIETO
pacmopsbKeHHs pEKTOpa, MPOPEKTOopa 1Mo yueOHo# paboTe min AexaHa GakylbTeTa He JOIMYCKaeTcsl.

OOyuaromumecst IpH SBKE Ha dK3aMEH 005S3aHbl UMETh MpU ce0e 3aYETHYI0 KHUKKY, KOTOPYIO
OHM MPEIBSBIIAIOT YK3aMEHATOPY.

s mpoBeneHus 3K3aMeHa BEyIIHM PErnoJaBaTelb HaKaHyHe M0Jy4daeT B ICKaHATe 3a4€THO-
9K3aMEHALIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIaeTCsl B J€KaHAT MOCIE OKOHYAHUS MEPONPUITHS B
JI€Hb ITPOBEICHMS dK3aMEHA WIH YTPOM CIIEAYIOLIETO JTHS.
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DK3aMeHbl MPOBOJATCA MO OuWieraM B YCTHOM WM TNHCbMEHHOM BHJIE, JUOO B BHUAE
TECTUPOBAHUS. DK3aMECHAIIMOHHBIE OUJIETHI COCTABIISIFOTCS TI0 YCTAaHOBIIEHHOH (hopMe B COOTBETCTBUU
C YTBEpKIEHHBIMH Kadenpoil sK3aMEHAIIMOHHBIMH BOIPOCAMH U YTBEPXKIAIOTCS 3aBEAYIOLIUM
kadenpoii exxeronHo. B Ounere comepkurcs He Ooliee TpeX BOMPOCOB, 2 TEOPSTHUECKUX BOMPOCA U
3ajaya.

DK3aMeHaTOpy MPEIOCTABISIETCS MPaBO 3a/1aBaTh BOIMPOCHI CBEpX OWieTa, a TakkKe MOMUMO
TEOPETUYECKUX BOMPOCOB JaBaTh [JIs PEHICHHS 3aladd U IPUMEphl, HE BBIXOJSIIME 33 PAMKHU
IIPOMICHHOI0 MaTepuaa o U3y4aeMoi AUCLUIIIMHE.

3HaHUsI, YMEHUS U HABBIKU OOYYAIONIMXCS OMPENESIOTCS OLEHKAMHU «OTIMYHOY, «XOPOILIO)»,
«YIOBJICTBOPUTEIBHO», «HEYIOBJIECTBOPUTEIHLHO» W BBICTABISIOTCS B 3a4€THO-3K3aMEHAI[MOHHYIO
BEJIOMOCTH U B 3a4E€THYIO KHUKKY 00y4aronierocs B IeHb IK3aMeHa.

[Ipu mpoBeieHNN YCTHOTO IK3aMEHA B ayIMTOPUH HE TOJDKHO HaXOMUThCS Oosee (yKa3bIBaeTCs
KOJIMYECTBO OOYUYAOIIMXCS) HAa OJTHOTO MPEerogaBaTes.

[Ipn mpoBeneHUM YCTHOTO OJK3aMEHA CTYACHT BBIOMpPAeT OK3aMCHAIMOHHBIA OWIeT B
CIIy4aiflHOM MOpSAKe, 3aTeM Ha3bIBaeT (haMUITUIO, UM, OTYECTBO U HOMEP 3K3aMEHAllMOHHOTO OujeTa.

Bo Bpems sk3ameHa oOydaromipecss MOTYT IIOJI30BAThCsl C pas3pellieHHst 3K3aMeHaTopa
MPOrpaMMOM  JUCITUTUIMHBI, CIPABOYHOW W HOPMATHBHOM JIMTEPAaTypOd, APYrUMHU IMOCOOMSIMHU U
TEXHUYECKUMH CPEJICTBAMU.

Bpemsi moArotoBku OTBeTa MpH CAaye SK3aMeHa B YCTHOM (opMe JOIKHO COCTaBISITh HE
MeHee 40 MUHYT (TT0 JKETAaHUIO 00YYarOIIeToCss OTBET MOXKET OBITh JOCPOYHBIM). BpeMs oTBeTa — He
6omnee 15 MuHyT.

OOyyJaronuiicsi, NCTIBITBIBAIOIINN 3aTPYAHCHUS TPU MOJATOTOBKE K OTBETY MO BEIOPAHHOMY UM
OouseTy, UMeeT IpaBO Ha BBHIOOP BTOPOro OujieTa ¢ COOTBETCTBYIOIIUM IMPOAJIEHUEM BpPEMEHU Ha
moAroTOBKY. [Ipyu OKOHUYATENIbHOM OIIEHMBAHWW OTBETA OIICHKA CHIDKASTCS Ha OAWH Oa. Beimaua
TpPEeThero OuseTa He pa3peniaeTcs.

Ecnu oOyuaromuiicss siBWJICS Ha 5K3aMEH, W, B3SB OWJIET, OTKa3aJiCsi OT MPOXOXKICHUS
aTTecTallid B CBS3M C HEMOJArOTOBJIIEHHOCTbIO, TO B BEJIOMOCTH €My BBICTABISETCS OLEHKA
«HEYJOBJIETBOPUTEIBHO.

Hapymienne AMCUMIUIUHBI, CHHCHIBAHUE, HCIIOJIB30BaHHE OOYYaIOIIMMUCS Hepa3peIIeHHbIX
MEYAaTHBIX M PYKOMUCHBIX MAaTEpPHaiOB, MOOWIBHBIX TeNe(pOHOB, KOMMYHHMKATOPOB, TUIAHIIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUIOB JUYHONH KOMMYHUKALIMOHHOW M KOMIBIOTEPHON TEXHUKH
BO BpeMsl aTTECTAllMOHHBIX HCIBITAHUN 3ampenieHo. B ciydae HapylieHHs 3TOro TpeOOBaHUS
npenojaBaTesib 00s3aH yJalIUTh O0YYaromlerocss M3 ayJIuTOPUU U MPOCTaBUTh €My B BEIOMOCTH
OLICHKY «HEYIOBJIETBOPUTEILHOM.

BricTaBiieHne OLIGHOK, TIONYyYEHHBIX TpPU TOJBEACHUH PpE3YJIbTaTOB MPOMEKYTOUHOM
aTTeCTallid, B 3a4Y€THO-PK3aMEHALIMOHHYIO BEJIOMOCTh UM 3aU€THYIO KHUXKY MPOBOJUTCS B
MPUCYTCTBUU caMmoro oOydaromerocs. [IpemongaBaTenu HecyT MepCOHAIbHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHS 3aliCell O pe3ynbTaTaX HPOMEXYTOYHOHM aTTecTaluud B
3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTb U B 3a4ETHBIC KHUKKH.

HesiBka Ha 5K3aMeH OTMeEYaeTcsi B 3a4€THO-3K3aMEHAIMOHHOM BEJOMOCTH CJIOBAMH «HE
SIBUJICS».

Jns  oOydaromuxcsi, KOTOpbIe HE CMOTJHM CIaTh O5K3aMEH B YCTAaHOBJICHHBIC CPOKH,
YHUBEpCUTET yCTaHABIMBAET NEPUO JIMKBUAALUN 3aI0JDKEHHOCTH. B 3TOT mepuoj mpernoaaBares,
MPUHUMABIIME JK3aMEH, JTOJDKHBI YCTAaHOBUTH HE MeHee 2-X JHEW, Korja OHU OyIyT MPUHUMATH
3aJl0JKeHHOCTU. VMHpopmanus o JUKBUAALMM 3aJI0JDKEHHOCTH OTMEYaeTcs B HSK3aMEHAIlMOHHOM
JIUCTE.

OOyyarommMcsi, MOKa3aBIIUM OTJIMYHBIE M XOPOIIME 3HAHHMSI B TEUEHHE CEMecTpa B XOe
MOCTOSIHHOTO TEKYILEr0 KOHTPOJIA YCHEBAEMOCTH, MOXKET OBITh MPOCTaBICHA JK3aMEHAI[MOHHAS
OLIEHKa JIOCPOYHO, T.e. 0e3 ciaun sk3ameHa. OlLieHKa BBICTABIISIETCA B AK3aMEHALIMOHHBIN JIMCT WIN B
3a4€THO-IK3aMEHAIMOHHYIO BEJJOMOCTb.

WMHuBanuapl ¥ Jua ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI MOTYT CAaBaTh 3K3aMEHBI B
MEKCECCUOHHBIN MEePHO]] B CPOKHU, YCTAHOBJICHHBIC MHINBUyaTbHBIM YU€OHBIM IJIaHOM. VIHBaNHIBI 1
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JMIA C OTPAaHUYEHHBIMM BO3MOXHOCTSIMM 3[I0POBbs, MMEIOIIUE HApyIIEHUS OMOPHO-IBUIATEIBHOTO
anmapara, [JOIYCKalOTCsl Ha aTTECTAllMOHHBIE MWCIBITAaHUS B CONPOBOXKJIEHUU ACCHUCTEHTOB-
COIIPOBOKIAIOIUX.

[Iponienypa mpoBeaeHHs MPOMEKYTOUHOM aTTECTAllMM AJIi OCOOBIX CIy4aeB H3JI0XKEHa B
«ITonmokeHnn o0 TEKyleM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEKYTOUHON aTTEeCTallUU 00YyYaroLIUXCs 10
OIIOIl OakanaBpmarta, crenuanuTera u maructparypsy OI'BOY BO IOxno-Ypansckuit ['AY

(IOYpI'AY-T1-02-66/02-16 ot 26.10.2016 T.).

No OneHoYHbBIE Cpe/ICTBA Kon n naumenoBanue
1 TumnoBbie KOHTPOJIBHBIC 3aaHUS U (WJIN) UHBIC MaTePUAJIbI, WHJIMKaTopa
HE0OXOIMMBIE JUIS OIICHKH 3HAHWH, YMEHUH, HABBIKOB U (UJTH) OTBITA KOMITIETEHIINH
NEeSITENIbHOCTH, XapaKTepU3YIOMNUX c(hOPMUPOBAHHOCTD
KOMIIETEHIMH B TPOIIecCe OCBOCHUS AUCIUTUINHBI

1 2 cemecTp W-1 onk-1.
1. Ponp (QU3MKKM B pa3sBUTHU TEXHUKH M arpoIPOMBIIIICHHOTO Hcnons3yer
MIPOM3BO/JICTBA. OCHOBHBIE 3aKOHBI
2. Kunematuka MarepuanbHOW TOYKM. KoOOpAMHATHBIM METOJ | ECTECTBEHHOHAYYHBIX
onucanus ABWKeHUH. KuHemarnueckoe ypaBHEHHME MABMXKEHUS U JTUCIUIUIAH 151
orpeJiesiieMble TI0 HeMY KHHEMAaTHYeCKHUE XapaKTePHUCTUKH. pereHus

3. Bexkropuplii cmoco0  ommcaHus — ABWKEHUH.  BekTopsr
MepeMeNnIeHusi, CKOPOCTH, YCKOpPEHHUS. YTJOBBIE XapaKTEPUCTUKHU
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JBUKCHHUSI 110 OKPY’KHOCTH. HaIIPABJICHHOCTBIO
4. DneMeHThl peNITUBUCTCKON MexaHuku. [locTynarsl crienuanbHol | mpodeccuoHaTbHON
TeOpUH OTHOCUTEIHHOCTH. [IpeoOpazoBanus Jlopenma. CroxeHue NEATeIbHOCTH

ckopocTel. OTHOCUTENBHOCTh [UIMHBI OTPE3KOB M JUINTEIBHOCTH
BPEMEHHBIX UHTEPBAJIOB.

5. /IlnHaMMKa MaTepuaibHOM TOYKM M IOCTYIIATEIbHOIO JBUYKEHUS
TBEpAOro Ttena. I[IpuHUIMI OTHOCUTENBHOCTU. 3akoHBI HpbroTOHA.
Bunw! cui.

6. /lnuHamuKka BpalaTeIbHOTO ABWKEHUS. MOMEHT cuiabl. MOMEHT
MHEpLUHH. 3aKOHBI COXPAaHEHUS UMITYJIbCa U MOMEHTA UMITYJIbCA.

7. NHepumanbHble WM HEWHEPIUAJIbHbIE CUCTEMbI OTCUETa. CUIIBI
MHEPILUU NIPHU PA3INYHBIX BUIAX ABUKCHUSI.

8. PaboTa, MontHOCTH M 2HEeprus. MexaHnudeckas paboTa U MOIITHOCTh
IIpU MOCTYNATEIbHOM U BpalllaTEIbHOM JBHKeHUAX. KnHeTtnueckas
SHEPTHUs U TEOPEMA O KHHETUYECKON SHEPTUU.

9. KoHcepBaTtuBHbIE CHUJIBl M NOTEHUMalbHas 3Heprus. [Ipumepsr
MMOTEHIMAIBHBIX MTOJIEW. 3aKOH COXPAHEHUS SHEPTUH B MEXAHHKE.

10. Mexannyeckue Konebanus. KuHemaTmka rapMOHMYECKHX
konebanuii. CrnoxxeHne KojiebaHui. AKYCTHYECKHE PE30HATOPBI.

11. Jlunamuka rapmoHuYeckux koneOanwmii. [luddepennmnansHoe
ypaBHEHHE KoJieOaHM. 3aTyxaioulue U BbIHYKICHHbIE KOJEOAHHUS.
Mexannyeckuii pe3oHaHc. MasTHUKH.

12. Mexanndeckue BoOJHBL. BomnHoBoe ypaBHeHue. Bunbl BOJH.
Wnrtepdepennus, nudpakuums u amcrepcuss BOJAH. BoaHbsl u
uHpopMaLHsL.

13. OcCHOBHBIE TOJIOKEHHUS MOJEKYISIPHO-KUHETUYECKON TEOpHH.
Wneanbhbiii raz. OcHoBHoe ypaBHeHrne MKT n ypaBHeHue cocTostHUS
MJI€aIbHOrO Tasa.

14. ArperaTtHble cocTossHUSA U (a30BbIE Nepexoabl. PeanbHble ra3bl.
Cxmwxkenne ra3oB. OcoOCHHOCTH KUIKOTO cocTosinusg. CTpoeHue
KkpuctamioB. JlegexTsl kpucrammnueckoro crpoenus. IIpoynocts u
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MJIACTUYHOCTb.
15. SBnenmss mepenoca. Juddysus, TEmWIONPOBOIHOCTH |
BHyTpEHHEe TpeHue. MoIeKyIIpHO-KHHETUYECKass TEOpHUs SBICHUI
nepeHoca.
16. OcHOBBI TepMOAMHAMHUKU. BHYTpeHHss 3Heprus U IepBOE
Hayajmo TepMOoAMHAMUKH. PaboTra u TemIoéMKOCTh Traza IpH
Pa3IMYHBIX MPOIECccax.
17. Bropoil 3akoH TepMOAMHAMUKHW. TeruioBble [ABUTATEIN U
xononunbHbele  MamuHbl.  KIIJI  TermoBbIXx — aBurartened U
CTAaTHUCTUYECKUN CMBICII BTOPOTO 3aKoHA TepMmoauHamuku. [loHsTHE
SHTPOIHUH. Tperuii 3aKOH TEPMOJIUHAMUKH. DJIEeMEHTBI
OMOdPHEPTeTHKH.

4 cemecTp
18. DnemeHTHl reoMeTpuuecKkoil onTUKU. OCHOBBI I€OMETPHUYECKOM
ontuku. Popmynsl Ppenens. [IpuHIUm 00pPaTUMOCTH CBETOBBIX
my4eit. [Ipubopsl TEOMETPUUYECKON ONTHKHU.
19.®oromeTpusi.
20. DnemenTsl BosHOBOM onTHkH. [Tpuniun [toiirenca.
21. Uurepdepennus cBeta. KorepeHTHOCTh W ONTHUYECKUU XOJ
aydei. YcimoBus MakcMMyMa W MHHHUMYyMa. MHTepdepomeTpsl.
DneMeHTHI Toorpaduu.
22. Hudpaxius CBETa. IIpuanun  T'rolireHca-®penens.
JudpakuronHas peméTka. Cnexrporpadwus. Judpakmust
PEHTICHOBCKHUX JIy4eil.
23. B3aumopeiictBue usnydeHus ¢ BemecTBoM. [lomspusamus cBeta
MIPU OTPAKEHUU U MPEIOMIICHUU.
24. JIoitHoe myuemnpenomieHue. ONTHYECKH aKTUBHBIC BEIIECTBA.
Caxapumetpsl. VickyccTBeHHass aHU30TPONHS U €€ UCIOIb30BaHUE.
HopMmanbHas u aHomMalibHas JUCTIEPCHS.
25. TemnoBoe wu3myueHue. AOCOTIOTHO 4YEPHOE TeNo. 3aKOHBI
Kupxroda, Credana-bonpiivana u Buna. dopmyna I[lnanka.
OnTuueckasi IMPOMETPHUSL.
26. ®otosdpdexr. BuemHWN, BHYTPEHHUH W  BEHTUJIHHBINA
dbotorddexr. YpaBHeHHE DOWHIITEHHA. [Tpumenenue
dhotoanementoB. Dddekt Komnrona. JIroMuHECIIEHTHOE U3ITyYCHHE.
buonroMuHecueHus.
27. ®orobuonornveckue mpoieccol. @orocunTes. TepMoaMHAMHUKA U
MexaHu3M GoTocuHTe3a. brosHepreTuka.
28. DneMeHThl KBAaHTOBOW MexXaHUKH. KopIycKynsipHO-BOJTHOBOM
Tyanu3M. Judpakims AIEKTPOHOB. CooTHoteHus
Heonpenenénnocreil. Ypasuenue llpenunrepa.
29. Atom Bomopoma. DHepreTudyeckue ypoBHH atoma. [loreHmman
Bo3OyxaeHuss W wuoHmzaruu. Ilocrymarel bopa. W3mydenume wu
MOTJIOIIEHUE SHEPTHU. Bo1opo1omnono0HbIe HOHBL.
30. CtpykTypa CIOXHBIX aTOMOB. ODHEPreTUYECKHE YPOBHU B
cnoxsblXx atomax. I[lpunnun Ilaymu. Ontuyueckue CHOEKTPBI U
CHEKTPbl PEHTTeHOBCKOro wu3nyudeHus. [lepumomuyeckas cuctema
anemeHToB JI.M.Meneneena.
31. duszuka MosIeKyJl. DHEpPTeTUUECKHe YPOBHH MOJIeKysl. OOMeHHOe
B3auMojieiicTBre. MonekynsipHble CHeKTpbl. [IpuHIMI paboThI
KBAHTOBBIX T€HEPATOPOB. DJICKTPOHHBIN apaMarHUTHBIM pE30HAHC.
32. Tlomumepst wu xuakue Kpucrtamwibl. OCHOBHBIE  BHJIBI
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KOJUIEKTUBH3AIMH MoJieKysl. CTpOCHHE MOTMMEPOB U UX PU3NIECKUE
cBOMcTBA. THMbl KUIKUX KpUCTAUIOB. Jlucruiem Ha KUIKUX
KpHUCTaJIaX.

33.5lpnenue paauoaKTUBHOCTU. BuIpl pagMoOakTHBHOIO pacmaja.
3aKk0oH pannoakTUBHOTO pacmana. CTaOWibHBIE W PaJHOAKTHUBHBIE
n3ortonbl. COBpeMEHHBIE METOJbl PAaJUOXUMHUU U PagHOOUOJIOTHH.
[TpoGieMbl paAOIKOIOTHH.

34. CoctaB atoMHOTO sifpa. M30T0ombl. MexaHnueckuii 1 MarHUTHBINA
MOMEHTHI sAlep. SlaepHble CWIBI U JHEPrUsl CBs3U sapa. ‘nepHblil
MarHUTHBIN PE30HAHC U €T0 UCIOJIb30BaHUE.

35. Snepnple peaknuu. MexaHu3M SAepHBIX peaknuil. llemHas
peakuust geneHus sangep.  Mcmosib30BaHME  aTOMHOM  SHEPIUM.
[Ipobnema ympaBisieMoil TepmosiiepHoi peaknuu. JHeprus CoiHia
U 3BE31. SlnepHas 9KOIOorusl.

36. DnementapHple yactuibl. Kiaccudukamms dreMeHTapHBIX
gacTuil. B3auMmomnpeBpaniaeMocTh 3JIE€MEHTAPHBIX YacTUIl. MeToabl
YCKOpEHHUsl 4acTHll. AHTUYAcCTHIIBl M aHTUBellecTBO. BemecTBo B
IKCTPEMAITbHBIX YCIOBHSIX.

37. CoBpemenHas (u3vka W arpouHkeHepus. BemiectBo u mose.
OOBEKTHl U MPOIIECCHl. DBONIOIMOHHBIE TPOIECCH MPEOoOPa30BAHUS
MaTepud. BerecTBeHHbIE, SHEPreTHYECKHEe, 3JIEKTPOMArHUTHBIE U
uHpOpMallMOHHBIE  TpeoOpa3oBaHus  OMO0OBEKTOB.  PasButne
arpou3uKH, OMOMEXaHUKH, onodusukm, OMOYHEPIreTHKH,
6ronH(pOpPMaTHKH, OMOTEXHOJIOTHH U arpOMH)KEHEPUH.

[lkana 1 KpUTEpUH OLEHUBAHUS OTBETA O0YUAIOLIEroCs MPECTABICHbI B TA0IHIIE

Ikana Kpurepun oueHuBanus
BCECTOPOHHEE, CHUCTEMATHYECKOe U TIyOOKOe 3HaHWE MPOrPaMMHOTO
Ouenka 5 Marepuaia, YCBOCHHE OCHOBHOM U JONMOJHUTEIBHOW JIMTEPATYPHI,
(oTHM4HO) PEKOMEHIOBAaHHOM IIPOrpaMMOM JUCLUILIMHBI, IPAaBUIBHOE pEIICHUE
3a/1a4i.
MOJIHOE 3HAHME MPOTPAMMHOIO MaTepHalla, YCBOCHHE OCHOBHOM
Ouenka 4 JINTEPATYPHI, PEKOMEHIOBAHHOM B MpoTrpaMme, HaJln4ue
(XOpOH_IO) MaJI0O3HAYUTCIbHBIX OI_HI/I6OK B pPCIICHHUU 3ada4yu, WJIW HCAOCTATOYHO
MIOJIHOE PACKPBITHE COJIEpKaHUE BOIIPOCa.
OI_IGHKa 3 3HAHUC OCHOBHOT'O NPOrpaMMHOI0 Marc¢puajia B MUHHUMAJIbHOM O6’beM€,
MOTPEIIHOCTH HEMPUHIIUITNAILHOTO XapaKkTepa B OTBETE Ha K3aMEHE U B
(YIOBIETBOPUTEIHLHO)
PCHICHUHN 3aJa4H.
Onenka 2 npoGesnbl B 3HAHMAX  OCHOBHOIO  NIPOrpaMMHOro  MaTepualia,
(HGYI[OBHGTBOPHTGHBHO) NMPUHIUIINAJIbHBIC OH_II/I6KI/I IIpU OTBCTC HA BOMMPOCHI U B PCUICHUU 3a1a4U.
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JUCT PETUCTPAIIMYA U3BMEHEHHUI

Howmepa nucroB OcHoBaHue g1d
Homep P PacmmdpoBka Jlata BHECEHUS

BHECCHHUSA Iloanuce

U3MEHEHMS | 3aMEHEHHBIX HOBBIX aHHYJIMPOBAaHHBIX N3MCHEHHI TIOATHCH H3MCHCHHA
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