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ArpoHH:KeHepHs, NIPOPHIb - DJIEKTPO0OOPYI0BAHHE U YJIEKTPOTEXHOJIOIHH.
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CocraBuTens — KaHauaaT GU3NKO-MaTeMaTH4eCKuX Hayk, qoueHT Huxummn FO.A.

PaGouass mporpamMa JHUCHMIUIMHBI 0OCYyXIeHa Ha 3acefaHud Kagpenpsl «MaTeMaTH4YeCKHE U
€CTECTBEHHOHAYYHBIE JTUCIIUTLIUHBD»
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1. Ilnanupyemble pe3yabTaThl 00yUeHUsl N0 JUCIUIIHHE, COOTHECEHHbIE ¢ MJIAHMPYEeMbIMH
pesyiabratamu ocBoenuss OITOII

1.1. Hean u 3a7a4m TUCHUILIAHBI

eab AUCHUNIMHBI

bakanaBp mo HampasiaeHuto moarotoBku 35.03.06 ArpouHKeHEpHs JTOHKEH ObITh MOATOTOBIICH
K pEUICHHI0 337ad MpOo(eCcCHOHAIBHONW JAEATENIbHOCTU CJIEIYIONUX THIIOB: TPOU3BOACTBEHHO-
TEXHOJIOTUYECKU I, IPOESKTHBIMN.

Heap aucuMminHbl — cHOPMUPOBATH Yy CTYACHTOB CHUCTeMY (YHIAMEHTAIbHBIX 3HAHHA,
HEOOXOIUMBIX ISl IOCTIeAYIOIe MOAroTOBKM OakajiaBpa, cocoOHOro K 3(()EeKTUBHOMY PELICHUIO
NPAaKTUYECKUX 33/a4  CEJIbCKOXO3AWCTBEHHOTO IPOM3BOJACTBA, a TaKKe CIIOCOOCTBYIOIIMX
JalbHENIIEMY Pa3BUTHIO JIUYHOCTH.

3agaun AUCHUNJIMHBI:

— U3Y4YUThb OCHOBHbIE (U3MUECKHE SIBICHUS, OBJIaNeTh (PyHAAMEHTAIbHBIMU MOHATHIMH,
3aKOHAMH U TEOPUSMH KJIACCHYECKOM U COBPEMEHHOW (DU3UKU;

— copMHUPOBATH OCHOBBI HAYYHOT'O MUPOBO33PEHHSI 1 COBPEMEHHOTO (DU3HUECKOTO MBIIICHHUS;
O3HAKOMHTBCSI C HAYYHOH amnmaparypod W MeTofamMu (GU3NYCCKOTO HCCICIOBAHUS, TPHOOPECTH
HABBIKU TPOBEACHUS (PU3NIECKOTO IKCIIEPUMEHTA;

— HAY4YUThCA BBLICIATH (PU3MYECKOE COJIEp)KaHME B NPUKIAJAHBIX 3aJadax Oyaymiei
NEeSATEIbHOCTH;

— OBJIAJIETh METOJ[AMU PEIICHUS] HH)KCHEPHBIX 3a/1a4.

1.2. KoMneTeHIIUM M HHAUKATOPHI UX T0CTHKEHHI
OIIK-1. CriocobeH pemiaTh THIOBBIE 3aJa4d NPOQECCHOHATBHONW JEATSILHOCTH Ha OCHOBE 3HAHWH

OCHOBHBIX 3daKOHOB MATEMATHUYCCKHUX N CCTCCTBCHHBIX HAYK C IIPUMCHCHHEM I/IH(1)OpMaI_II/IOHHO'
KOMMYHHKAIIUOHHBIX TEXHOJIOTHI

Kon u naumenoBanue dopmupyembie 3YH
MHJIUKaTOpa 3HaHUS YMEHUs HaBBIKU
JOCTHIKEHUSI
KOMIICTCHIMH
NJI-1.0I1K-1 OObyuatromuiics nomwker | OOyuvaromuiics nomwkeH | OOydaromuiics T0HKeH
Wcnone3yer 3HATh: OCHOBHBIE YMETb: UCNOIb30BaTh | BJIAJETh: HABBIKAMU:
OCHOBHBIE 3aKOHBI 3aKOHBI OCHOBHBIE 3aKOHBI UCIIOJIb30BaHUS 3HAHUH
€CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX OCHOBHBIX 3aKOHOB
JUCLUTUIAH IS JUCHUTUIMH ((PU3HKH) JTUCUUIUTAH (PU3HKH) €CTECTBEHHOHAYYHBIX
peuienus JUISL pEeILICHUs JUTSL peIeHUs JUCIUIUIAH ((PU3NKH)

CTaHJApPTHBIX 3a/1a4 B
COOTBETCTBHH C

CTAaHJApTHBIX 3a/1a4 B
COOTBETCTBHH C

CTAaHJAPTHBIX 3a/1a4 B
COOTBETCTBHH C

I PECHIICHU A
CTaHJApPTHBIX 3a/1a4 B

HaIpPaBIEHHOCTHIO HaIpPaBJIEHHOCTHIO HAIPaBIEHHOCTHIO COOTBETCTBUHU C
npo¢ecCuOHAIBHON npogecCuoHaTbHOM npoQeCCHOHAIBLHON HaIPaBJIECHHOCTHIO
JeSTeNbHOCTH JEeSTebHOCTH JESITEIIbHOCTH npodeccroHanbHOI
—(b1.0.10-3.1) - (b1.0.10-VY.1) NEeSATETLHOCTH -
(b1.0.10-H.1)
OIIK-5. CmocobOeH y4dacTBOBaTh B MPOBEIECHUU OKCIEPUMEHTANBHBIX  HCCICIOBAaHHA B

poeCCHOHATBHON IEATETLHOCTH




Kon n nammeHoBaHue

Dopmupyemsie 3YH

MH/IUKATOpa 3HAHUS YMEHHUS HaBbIKU
JOCTHIKCHUSA
KOMIICTCHIINH
NJI-1.0IIK-5 OOyuarommiics nomwker | OOyuaromuiics nopkeH | OOydaromuics A0KeH
Y4acTByeT B 3HATh: OCHOBHBIE YMETh: HCIIOIH30BaTh | BJIAJIETh: HABBIKAMHU:
AKCIIEPUMEHTAIbHBIX 3aKOHBI OCHOBHBIE 3aKOHBI UCIIOJIb30BaHUs 3HAHUHN
MCCJICTIOBAHMSIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX OCHOBHBIX 3aKOHOB
AIEKTPOOOOPYNOBaHUS | AUCHUIUIMH (Ppu3UKK), | AUCHUIUINH (PU3UKK) B | €CTECTBEHHOHAYYHBIX
U CPEICTB UCTIOJIB3YIOIINECS B AKCIIEPUMEHTAITLHBIX TUCTIUIUINH (PU3UKH) B
aBTOMAaTU3AINH AKCIIEPUMEHTAIbHBIX UCCIIETOBaHUSIX AKCIIEPUMEHTAIbHBIX
HCCIIeTIOBAaHUSIX ANEKTPOOOOPYIOBAHUS WCCJICTOBAHMSIX
ANEKTPOOOOPYIOBAHUS U CPE/ICTB AIIEKTPOOOOPYTIOBAHUS
U CPE/ICTB ABTOMATHU3AIHH - U CPEICTB
aBTOMAaTHU3aluU (b1.0.10-V.2) aBTOMATHU3AIUH -
—(b1.0.10-3.2) (b1.0.10-H.2)

2. Mecto aucunmimnbl B ctpykrype OINOIIT

Hucnurnnuna «dusuka) OTHOCUTCS K 00s3aTEIbHONM YaCTH IPOrpaMMbl OakajiaBpuara.

3. O0béM AUCHMIUINHBI U BBl y4eOHOH padoThl

O06bem aucHUIUINHBL cocTaBisieT 6 3aueTHbix eauHull (3ET), 324 akanemudeckux 4yacoB (gaiee

yacoB). JluciurnHa uzydaercs B 2, 3 ceMecTpax.

3.1. Pacnpenesienue 00beMa JMCHMILVIMHBI 110 BUIaM y4eOHOM padoThI

Bun yuebHoit paboTbl KonunuecTBo yacos
KonrakTHasi pa6orta (Bcero) 162
B ToM ynce:
Jlexmm (JI) 58
[Tpaktuueckue 3ansatus (I113) 60
JlaGopatopusle 3ansatus (JI3) 44
CamocrositesbHas padora odyuarwmuxcs (CP) 135
KoHnTpoJb 27
Hroro 324
3.2. Pacnpenesnenne y4eOHOro BpeMeHH 110 pa3feiaM U TeMam

B TOM 4YHCJIIC é

No Bcero KOHTaKTHas paboTta g

TOMBI HaumenoBaHue pasjena u TEMbI 4ACOB CP E‘

1 3 3 S

1 2 3 4 5 6 7 8

Paznen 1. Mexanuka, MoJieKyJsipHasi U3UKa M TEPMOIMHAMHKA
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1.1. | Beegenue B pU3UKYy 2 2 - - - X

1.2. | KunemaTtuka 16 4 2 2 10 X

1.3. | lunamuka 20 4 2 6 10 X

2.4. | 3akOHBI COXpaHEHUS 20 4 2 4 10 X

15 Mexannueckue KoneOaHus u 24 4 4 6 10 «
BOJIHBI

16 DIEeMEHTHI MOJI?KyJIHpHOﬁ u 24 4 4 4 10 «
CTaTHUCTUYECKOUN (PU3UKHU

1.7. | OCHOBBI TEPMOJUHAMUKHI 20 4 2 4 10 X

Pazpgen 2. DnexkTpu4ecTBO U MarHeTU3M

2.1. | DnekTpocraTuka 20 4 2 4 10 X
ITocTOSIHHBIN TOK,

2.2. | DNEKTPUYECKHE LICTH U 20 4 2 4 10 X
MaTepUabl

23 [TocTosiHHOE MarHUTHOE 29 4 4 4 10 X
noJie

24 DNeKTpOMarHUTHbBIE 97 4 4 5 11 «
KOJIeOaHUs U BOJIHBI

Paznen 3. OnTuka n atomHas pu3uKa

31 ['eomeTpuyeckas 1 BOJTHOBAS 29 2 4 4 8 <
OTITHKA

3.2. | KBantoBas (usuka 20 4 4 4 8 X

33. ®u3uKa aTomMa U AIEMEHTHI 18 4 4 4 8 X
bu3MKHN TBEPAOro TeNa

3.4. | Snepnas ¢pusuka 18 4 4 4 8 X

3.5. | duznyeckas KapTUHA MHPa 4 2 - - 2 X
KonTposnb 27 X X X X 27
OO61ast TpyA0eMKOCTh 324 58 44 60 135 27

4. CTpyKTYypa M coaepKaHue TUCHUIINHBI
4.1 Conepxxanue QM CUUIIITHHBI

Pa3nes 1. Mexanuka, MoJsieKyjasipHasi pu3MKa M1 TEPMOAUHAMHUKA

Beenenune

[Ipenmer ¢usuku. Meton mo3HaHus B (Qu3MKe. DKCIEPUMEHThI U TeopuH. Poib MaTeMaTHKU.
@usnueckue 3akoHbl. [lonsTHe daxrta B ¢usuke. Mogenu. Ilpsmbele u oOpaTHble 3a7audl (UMKU.
PaszmepHocTH Pu3nUecKrX BETUYHH.

Kunemarnka

JIBukeHne Kak rinaBHas (opma cymiectBoBaHus marepuu. IIpoctpanctBo u Bpems. CrocoObl
ONMCAaHUs COCTOSIHUS Tena M cucreMmbl Ten. CucreMpl oTcueTa M KOOpAuMHAT. Ponb M IMpUHLIMIIBI
BbIOOpa cucteM KoopauHat. CTerneHn cBOOO/bl, MHBAPHAHTHBIE CBOWCTBA YHCIIA CTEIEHEH CBOOOBI.
TpexmepHOe 1 MHOIOMEpPHOE NPOCTPaHCTBA. MaTepuanbHas TOUKa U paclpoOCTPAHEHUE 3TOM MOAEIN
Ha MHOTOMEpHBIN citydail. TpaekTopuss u MupoBasi JIMHUS, UX cBOWCTBA. CKOPOCTh U YCKOPEHHUE KaK
npousBojHble. IlocTynaTenbHOe M BpalaTeNbHOE [BMKEHUS KaK OCHOBHBIE BH[bl JIBUKCHHIA.
VYroBbIe CKOPOCTh U YCKOPEHHE, HOpMaIbHOE U TaHTeHLHaIbHOE yecKkopeHus. CKOpoCTh U YCKOpEHUE
B MHOT'OMEPHOM IIPOCTPAHCTBE. MHEepIManbHble CUCTEMBI M PAaBHOIPABHOCTh ITOKOS U PABHOMEPHOI'O
psIMOJIMHENHOTO ABMKeHUA. [locTynaT o mocTossHCTBE CKOPOCTH cBeTa B Bakyyme. [IpeobpazoBanue
MHTEPBAJIIOB BPEMEHH U JJIUHBI MPU OOJBIINX CKOPOCTAX OTHOCUTEIbHBIX JABM)KEHUH MHEPLUAIbHBIX



cucteM. [IpeoOpazoBanusi JlopeHIla M PENATUBUCTCKOE CIIOXKEHHE CKOpocTei. MHTepBam Mexmay
COOBITHSIMH U €T0 HHBAPUAHTHOCTb.

JAunamuka

Cuia u macca, cynepno3uuus cui. [lepBbiii u BTopoi 3akonbl HeloTOHA. YpaBHEHUS JBUKEHUS,
pOJIb HAYaAJbHBIX YCIOBUW, MPUHLHMI JAeTepMUHHU3MA. [IpuMepsl pemieHus ypaBHEHMI JBUKEHUSI.
JIBr>KeHUEe Tel B IIOJIE CHJI TATOTEHMS, SIBICHUE HEBECOMOCTH B CIIyTHHKaX. /[MHaMMKa ciensimux
cucteM. Mmnynbc, 3aKOH COXpaHEHUs HUMILYJIbCa JJIi MEXAHUYECKOM CHUCTEMBI, TPETHUH 3aKOH
Herotona. BzaumoneiictBue ten uepes nojue. OOmas ¢GopMyaupoBKa 3aKOHA COXPAHCHHS MMITYIIbCA.
Kunernueckast sHeprus mMarepuaibHON TOYKH, CBA3b €€ C KOMIIOHEHTaMH BEKTOpa umnyibca. Pabora
U TIOTeHIMaJbHAsA SHeprus. PaboTta mepemenieHns MaTepUallbHOW TOYKU MO KPUBOJIMHEHHOMY IYTH.
[loTeHuumanpHple CWJIBI, BBEACHUE IOHATUSA IOTEHUMANa [ B3aUMOJACHCTBYIOIIMX  TeJl.
[TorennmansHast (yHKIMS, TOTCHIMATbHAS TTOBEPXHOCTh. CBsI3b KOMIIOHEHT CHJIBI M MMOTEHIHATBLHON
¢byukun. [loTeHnuanpHas siMa U ycJIOBHE YCTOWYMBOrO paBHOBecHs. HeBO3MOXXHOCTh paBHOBECHS
CUCTEMBl B3aMMOJECHUCTBYIOIIMX CTAaTHUYECKUX TOYEUYHBIX JJIEKTPUYECKUX 3apsaoB. [IpuHnmn
IUIOTHEHIIeH yMakoBKU M OOBSCHEHHE MPOCTPAHCTBEHHBIX (opM KpucTauioB. KoHdopmarmoHHbIH
aHanu3 MOJEKyJl. MoOMeHT cwibl. JlMHAMUKa BpAIlEHUs TOYKM W Tela BOKPYI IIOCTOSIHHOM OCH,
MOHSATUE O MOMEHTE MHEPUMU MATEPUATbHOM TOYKM M Tejla. Y PaBHEHHUE JIBMXKCHHS BPAILAOLIErOCs
BOKPYT HEIIOJABM)KHOW OCH Teja. MOMEHT UMITYJIbCA, CBSA3b €r0 KOMIIOHEHT C KHHETUYECKOM YHEpruen
BpauieHusi. MI3MeHeHne MOMEHTa MHEPIUU Tela MpU MEepeHOCe OCU BpauieHus. ['J1aBHbIe MOMEHTHI
WHEpLUUHU U YCTOWYMBOCTH BpAIIECHUS Tel. 3aKOH COXpPAaHEHHWsS MOMEHTAa UMITYJbCa TejJa U CUCTEMbI
ten. OcoOeHHOCTH KOHCTPYKIMU BepToiieToB. ['mpockombl M uX npumeHnenue. lleHTp macc u
YpaBHEHUE €ro ABMKeHUs. Pa3zneneHue mocTynarenbHbIX M BpallaTeNIbHBIX JBUKEHUN TBEPIOTO TENA.
[Tapa cun. Cucrema ypaBHEHUM ISl JBUYKEHUS TBEPJIOIO TeJa U €ro KMHETHYECKas dHEprus. 3aKoH
COXpPAHEHHUs1 SHEPIMU U €ro CBs3b C PABHOMEPHOCTHIO TEYEHHUS BPEMEHH. J[BHIKEHHE CUCTEM CO
MHOTHUMHU CTeneHsiMH cBoOO b1 DyHK1Ms Jlarpanxka u ypaBHenus Jlarpanxka. [IpuHiun HauMeHbIIErO
JEUCTBUS.

JAnnamuka 00JbIIAX CKOPOCTENH

[Mpunmun otHOocuTEeNnbHOCTH B (pusmke. PenstuBucrckuii mmmynbe. [IpeoOpa3zoBanue sHeprum-
uMItynbca. Macca U ee CBsi3b € 3HEpruel mokos. Macca CI0KHOM CHCTEMBI M €€ CBSI3b C dHEprueit
B3auMoieiicTBus dacted. HeagmutuBHOCTH Macchl. JledekT Maccel M 3Hepreruka. KuHermueckas
JHEPIUs B PEIATUBUCTCKOM MEXAaHWKE. YPaBHEHHE [BWKECHHMS MaTepUalbHOM TOYKU B
PENATUBUCTCKON MEXaHMKE. J[BMKEHHWE MaTepUaJbHOW TOYKHM IMOJ JACHCTBHUEM IOCTOSHHOW CHIIBI.
CkopocTh cBeTa Kak IpelenbHas CKOpPOCTb. YacTuipl C HyJneBol Maccod mnokod. I[IpmHnun
SKBUBAJIEHTHOCTHU U TEOPHS IIPOUCXOKICHUS CUII BCEMUPHOT'O TATOTEHHUS.

Koneb6anus n BOJIHBI

Konebanuss kak 4YacTHbI ciay4ail JOBUKEHMs, YCIOBHUSl MOSBIEHUS KoyieOaHWI. YpaBHEHHE
JBIDKEHUS NPYKMHHOIO MasTHUKAa MW ero pemieHue. [‘apMoHMuYeckoe KojiebaHHE U €ero
XapaKTepUCTUKU. YpaBHEHHE IBUKEHUS (PU3NYECKOTO0 MasTHUKA U €ro pelieHue, MaTeMaTHUYeCKUuu
MasiTHUK. DHEpPrus rapMOHMYECKHUX KoyieOaHui. BuIHyXaeHHbIe KoieOaHHs M sIBJIEHHE PE30HaHCA.
Pe3onanc kak nposiBnenune Oudypxauuu. ABTokoneOanus. IIpumepsl NposiBI€HUS pPE30HAHCHBIX U
aBTOKoOJIe0ATENbHBIX SBICHUI B KMBBIX OpraHU3Max M TeXHUKe. Pe30HaHCHas mepenaya >HEPruu B
CUCTEME OJMHAKOBBIX CBSI3aHHBIX MAaATHUKOB. BOJIHBI B yNIPyTIUX Cpellax, JMHEHWHbIE, IOBEPXHOCTHBIE
U 00bEMHBIE BOJIHBI, MONEPEYHbIE U IMPOOJIbHBIE BOJIHBI, (DPOHT BOJHBI, IJIOCKHE U Cepuueckue
BOJIHBI. AHAJIUTAYECKAs 3aMmuch Oeryiiel BojiHbl. BonHoBoe ypaBHeHue. [lepeHoc sHeprum Oeryieit
BosiHOW. CroxeHue konebanuil u BosH. KorepeHTHble MCTOYHMKM BOJIH. MHTEepdepeHIHs BOJH OT
TOYEYHBIX KOTE€PEHTHBIX MCTOYHUKOB. Y CIIOBHS MOSIBIECHUS MAaKCUMYMOB U MUHUMYMOB. ClioxeHHE
KpYroBbIX M cdepudeckux BoiH. IlocTpoenue ¢ponTa BonHbI o npuHimny [roiireHca, moBeaeHue
(dbpoHTa BOJTHBI B HEOAHOPOAHOM cpene. OTpakenue u npenomieHue BoiH. [Ipuamun depma. Beisog
3aKOHa IIPEJIOMJICHUS BOJIH Ha TPaHUILE IBYX cpell Ha ocHOBe npuHiuna @epma. [Ipunuun depma kak
YacTHBIN ciydail oOliero mpuHUMIa MUHUMakca. llosBiieHne OTpakeHHBIX BOJH B HEOJHOPOJHBIX
cpenax, CI0XKEeHHEe BCTPEUHBIX BOJH M 00pa3oBaHME CTOSYMX BOJH. IlepexosHoe cocTosiHME U BpeMs



penakcauuy. CBs3b IJIMH CTOSYMX BOJIH C pa3MEpPaMH Cpeabl, JUCKPETHOCTh JUIMH CTOSYMX BOJIH.
KBanToBanue. YnpasieHue 3By4aHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

JJIeMEeHTbI CTATHCTHYECKON M MOJIEKYJISIPHOM (PU3UKH

MHUKpPOCKOIIMYECKHE W MAaKPOCKOIIMYECKUE sBJIEHUA. MaeanbHbld ra3 Kak CTaTUCTUYECKas
cucreMa MHOrux yactuil. [laBieHue, o0beM U Temieparypa raza kak o00OILIEHHbIE XapaKTEPUCTHKU
COCTOSIHMSI ra3a. PaBHOBeCHBIE M HEPAaBHOBECHBIE COCTOSHHUs ra3a. OOparumbie W HeoOpaTHMBbIE
npoueccel. Jluarpamma aaBiieHuE-00beM. OKCIIEPUMEHTAJIbHBIE Ta30Bble 3aKOHBI, 000OIIEHHBIN
ra3oBbIil 3aKOH (YpaBHEHHE COCTOSHUSA WJCATbHOTO raza). BoIBOJ ypaBHEHUS! COCTOSIHUS UJI€ATBLHOTO
ra3a Ha OCHOBE KMHETHYECKUX MpeacTaBiIeHUN. DU3NYECKUI CMBICH MOHATHUS TEPMOJAMHAMUYECKON
TeMmreparypsl. PacmpeneneHue sHeprum Mo cTeneHsM cBoOonabl. Pacmpenenenus MakcBemia u
bonsiimana, Gapomerpuueckas ¢opmyna. HepaBHoBecHbie mporiecchl. Juddysusa, muddys3us dyepes
MEMOpaHbl, OCMOC, OCMOTHYECKOE JMaBJIICHUE W €ro poJib B IKU3IHEACITCTbHOCTH PACTCHHIA.
Tennonepenaua. Buyrpennee tpenue. BoipakeHue HepaBHOBECHBIX MPOIIECCOB uepe3 0000IeHHbIE
TepMmoarHamudeckue cuibl. CooTHomeHue B3auMHoctu OHcarepa. PeanbHbie rassl, ypaBHeHue Ban-
nep-Baanbca, KpuTHYeckas TOYKa, pEAbHbIE HW30TE€PMBbI, CKWKEHHUE ra3oB. DiaykTyauuu u
camoopranu3aius mnpu (pa3zoBoM mepexoje ra3-KUIKOCTh. JKUAKOCTH, TIOBEPXHOCTHOE HATSIKCHHC B
KUIKOCTAX, OXJAXKICHHE >XHIKOCTH NPH HCHAPEHHH, TEPMOPETYISIUS PACTEHUNW M >KHUBOTHBIX.
CMmaumBaroniye 1 HeCMavYrBaroIue )uakoctu. Kanumispasie seiaeaus, popmya Jlammaca.

DJIeMeHTbI TEPMOAMHAMUKHI

[lepBoe Hayayio TEPMOJMHAMHKHU, W3OIMPOIECCHI, aaInabaTUYCCKUN MPOIECC, OXJIAKICHUE Ta30B
npu aanabaTUYeCKOM pPaCHIMPEHUU U TOJy4YeHHe HU3KHX TemrepaTyp. YpaBHeHue Ilyaccona u ero
BbIBOJ. Kitaccuueckasi Teopus TEIJIOEMKOCTEH, MPUYUHBI OTKJIIOHEHHUS! PEATbHBIX TEINIOEMKOCTEH Kak
(GyHKIIUM TeMIiepaTypbl OT pe3yJabTaTOB KiIaccuueckoil Teopun. Pabora uaeanbHOro raza B pa3iMyHbIX
nporeccax. OO6paTuMbie U HEOOpAaTUMBIC ITUKIIBL. TerioBbIe MalIMHEI U UK KapHO, BTOpoe Hadaio
TepMoarHamMuKi. KommpeccMOHHbIE XOJOAWJIBHUKM UM TEIUIOBBIE HACOCHI. OJHTPONMS  Kak
TEPMOJIMHAMUYECKUN noTeHuual. DopMmyrna g SHTPONHUHM HIealbHOro rasza. Teopema KapHo u
0000IIeHNe TIOHATHUSA SHTPOIUU KaK TEPMOAMHAMHUYECKOro MoTeHnuana. CBs3b SHTPONUHM C
MHUKPOCOCTOSIHUSIMU HACIbHOTO ra3a. CTaTUCTUYECKOE TOJKOBAHUE SHTPOMHUHU. DHTPOIHUS U CTENCHb
BbIpokieHus1 cucreMbl. @opmyna bonbimana. DHtponus u uHbopmanusa. Bospactanue sHTponuu
pu HeoOpaTUMBIX IMpolleccax Ha MPUMEPE BBIPABHUBAHUS TEMIIEPATyphl JIBYX HAXOISALIUXCS B
KOHTAKTE HArpeThIX TEJ M IPHU BbIPABHUBAHMUM JABJICHHUM B JIBYX YacTsix cocyda ¢ razoM. [lepBoe u
BTOpPOE Hauajga TEPMOJUHAMUKH, U KUBbIE OpraHu3Mbl. [loHSATHE O TepMOAMHAMUKE HEOOPATHUMBIX
MPOLIECCOB U OTKPBITBIX CHCTEM. OHTPOINHUS B CUCTEME OpraHU3M - OKpyXKaromlas cpena.
[Ipon3BOACTBO SHTPONIMHK B HEPABHOBECHOM cpene u Teopema [Ipuroxuna.

Pa3neu 2. DiileKTpr4ecTBO 1 MATHETH3M

DJleKTpUYeCKHe U MATHUTHBIE SIBJICHUS

[lonsiTHe O mMONAX, MONS CKAISIPHBIE U BEKTOpPHbIE. XapaKTEPUCTUKH BEKTOPHBIX TOJICH:
HaIpPsHKEHHOCTh, TOTOK, ITUPKYJALMS, CUJIOBBIC JIMHUM BEKTOpHOTO mosist. Cyneprmo3uius Moje,
3aps/ibl, 3aKOH COXPAHEHUS 3apsI/I0B.

B3anmopaeiicTBre HEMOABUKHBIX U IBUKYIIMXCS 3apsiioB, OU3MYECKHIT CMBICT MAarHUTHOTO MOJIA.
[Tone Toyeunoro 3apsana (3axoH Kymnona) u cucremsl 3apsnoB. [lone gumons. DinekTpocTaTudeckoe
MoJie MOJIEKYJbI M XUMHUUYeckue peakuuu. MHTerpansuas ¢opma 3akona Kymnona, teopema ["aycca
(mepBoe ypaBHeHue MaxkcBesa). BeiBoa dhopMyn s HAIpsHKEHHOCTH DIIEKTPOCTATUUYECKUX TOJIEeH
3apsHKEHHOT0 NPSIMOTO TMPOBOJA, IJIOCKOCTH, KOHJeHcatopa. Pabora mnepememieHus 3apsijia B
AJEKTPOCTATUUECKOM  TOJIe, TIOHATHE TMOoTeHuuana. Btopoe ypaBHeHue MakcBenna s
AJIEKTPOCTATUKU B HMHTETPAIbHOU (opMme. DIIeKTpuuecKass €MKOCTh OJHOTO TMPOBOJAHMKA M JIBYX
MIPOBOJHUKOB, KOHJIEHCATOPHI, paboTa MO 3apsAaKe KOHIEHCATOPOB. DHEPrusl 3IEKTPOCTATUIECKOTO
nomsi.  M3MeHeHWe HampsDKEHHOCTH — DJIEKTPUYECKOTO  TMOJS  TMPU  BBEACHUHM  JAUDJICKTPUKA,
MOJISIPU3YEMOCTb JTUAJIEKTPUKA, TUAJIEKTPUYECKash MPOHMUIIAEMOCTb. M3MeHeHHe IUAINEeKTPUUECKOM
MIPOHUIIAEMOCTH TPHU XUMHUYECKUX PEAKIMSIX W UCIOJIb30BaHUE 3TOro 3 dexra. DNeKTpUIecKoe moje
B MpoBojaHUKax. [IoHATHE O TOKE MPOBOAMMOCTH, BEKTOp TOKAa M CWia TOKa, nuddepeHmansas
dbopma 3akona Owma. IlepBoe mpasmio Kupxroda. [lpudymHa mosiBIeHUs >JIEKTPUUECKOTO TOKA B
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MPOBOAHUKE, PU3NYECKUI CMBICI MOHATUS CTOPOHHUX 3JIEKTpUUECKUX cuil. BeiBoa 3akoHa Oma ams
Bcel nenu. Bropoe npaBuno Kupxroda. MarautHoe moje npsiMoro Toka, OObSICHEHHE €T0 TOSBICHUS
Ha OCHOBAHWM pEIATUBUCTCKUX MpeacTaBieHuil. VIHTerpaspHble ypaBHeHHMs MakcBemna ISt
MOCTOSIHHBIX MAarHUTHBIX TOJIel. [Ipumepbl BBIYUCIEHHUS HANPSXKEHHOCTEH MAarHUTOCTATUYECKUX
nonei. 3akoH buo-Capapa-Jlamnaca. B3aumopeiictBue moneit u 3apsioB (TokoB). @opmyna Jlopena
JUI CUJIBl, NEHCTBYIOIEH Ha 3aps] CO CTOPOHBI 3JEKTPUUYECKOrO0 W MarHUTHOro mnosied. IlpuHumn
NEUCTBUSI MacC-CIEKTPOMETPOB M HMX IPUMEHEHHUs B XUMUU. VHIYKIMOHHBIE SBJICHUS,
TpaHchopMaTopbl, (pU3MUECKHE NPUHIMIIBI KX JeHCTBHS. OKcrparoku. llomHas cucrema
MHTETPpAJIbHBIX ypaBHeHUMM MakcBema. CMBICT 4YJI€HOB CHUCTEMBI ypaBHeHUM MakcBena,
OMUCHIBAIOUIUX SIBJICHUS, CBSI3AHHBIE C WU3MEHEHUSMH JJICKTPUUYECKUX M MArHUTHBIX BEJIUYMH BO
BpeMeHHU. B3anMOCBSI3b 3JEKTPUYECKUX U MArHUTHBIX [TEPEMEHHBIX MOJIEH, JIEKTPOMAarHUTHOE MOJIE U
nznyuyenue. Ilonsg naBwxymmxcs 3apsnoB. M3iydeHue >3I€KTPOMAarHUTHOIO IOJs HEPaBHOMEPHO
OBXKyIUMcs 3apsanom. «Ilapagoke» aroma.

Pa3nea 3. OnTuka u aromMHast pusnka

JJIEKTPOMATHUTHOE U3JIyYEeHHE H ONITHKA

CB000/IHOE AIIEKTPOMArHUTHOE TOJIE U €r0 CYIIECTBOBAHUE B BHUJIE DJCKTPOMATHUTHOW BOJHBI.
[TonepedHOCTh 3JE€KTPOMArHUTHBIX BOJH. CKOPOCTh pacHpOCTPAaHEHUs AJIEKTPOMATHUTHBIX BOJH U
crocoObI ee m3mepenus. Lllkana amekTpoMarHuTHBRIX BOJH. CrIocOOBI TeHEpAIMKH U WCIIOJIb30BaHUE B
HayKe€ U TEXHUKE BOJIH PA3JIMYHbBIX YaCTOT.

SIBrieHus1, onMCHIBaeMbIe BOJHOBOM Teopueil cBera. MHTEepdepeHnns cBera, YCIOBHS MOSBICHUS
CTaTUYECKON WHTEp(EepPEeHIIMOHHON KapTHHBI, WHTep(epeHIus Mpu pas3AelecHud (QpPOHTA BOJHBI,
MIPOCBETIICHUE ONTUKH, HHTEp(EpOMETprl U HX Hcmoib3oBanue. Dypre-cnekrpomerprl. [lonarue o
rojorpadpun. dudpakuusa, nudpakuus Ha mend. DokycHpoBKa 3IEKTPOMATHUTHBIX BOJH U CBS3b
pasmepa IUGPAKIMOHHOTO TIIATHA C pa3MepamMu peduiekTopoB. OCOOCHHOCTH OpraHU3alUH
PaAMOIOKAIIMOHHON CITYKOBI. YCIOBHS IMEpexoAa OT BOJHOBOW ONTHUKH K T'€OMETPUYECKOU. 30HBI
@penensi, 30HHas IacTHHKa OpeHens kak GOKycupyromuii saeMenT. AudpakiuonHas pemeTka Kak
JIUCTeprupyolas cucreMa. AHaIu3 cOcTaBa CBETa IO JUIMHAM BOJH. PeHTreHoBckas nudpakius,
MOHATHE 00 OOPATHBIX AUPPAKLMOHHBIX 3a/la4aX, PEHTI€HOCTPYKTYPHBIM aHAJIU3 U €ro 0COOEHHOCTU
MPUMEHHUTETIbHO K OuonormueckuMm oObekTam. IIpoctpanctBenHas ctpyktypa JHK u PHK.
JudpakmoHHBIN Tpeaes pa3penanei crocoOHOCTH ONTHYECKUX MTPUOOPOB.

CBerT 1 BelIecTBO, MOHITHE O BTOPUYHBIX BOJHAX, pa3felieHue YHEpruu Ha TpaHulle pasgena das,
PE30HAHCHBIN XapaKTep B3aUMOJICHCTBUS CBeTa U BemlecTBa. Jlucnepcus, Kiaccuyeckoe 0ObsICHEHNE
3aBUCHUMOCTH KO3(DPHIMEHTa TPEeTOMIIEHUSI CBETa OT JAJMHBI BOJIHBI MAJaloONIero cBeTa. SIBieHue
JBOMHOTIO JIydyenpeaoMIIeHus, MoJIsipu3alus cBeTa KpuctauiaMu. [1onsipru30BaHHbIN CBET, ONTHYECKas
aKTUBHOCTb, CaxapOMETpHs, HCIIOJIb30BAHUE SIBJICHUS BpAIEHUS IUJIOCKOCTH TMOJSPU3ALUU B
MouieKyisipHoil Ouonorun. ®otoaddexT u kBanroBas npupoja csera. Kpyr siBineHuid, o0bsICHUMBIX C
KBaHTOBOM TOYKM 3PEHHUS, MUKPOCKOIMYECKOE M MaKpPOCKOIIMYECKOE B ONTHKE. /[BONCTBEHHOCTH
IPUPOABI CBETa. 3aKOHBI IMOTJIOLIEHUS CBETa, IMOHATHE O HEIUHEHHbIX 3(dekxtax. OCHOBHBIE
3JIEMEHTBI KOHCTPYKLUHU CHEKTPO(POTOMETPOB. 3aKOHBI OCBELIEHHOCTH, 3aBUCUMOCTb OCBEIIEHHOCTH
OT BU/1a OCBETUTEIICH.

KBanToBas pusuka. ®usuka aromMa u 3jieMeHThbl (U3MKH TBEPAOro Teaa

OcobeHHOCTH TOBEAEHUS MHUKpoyacTUll. IIpuHIMIIBI ONMCaHus MOBEJEHHMS MHUKPOYACTHUII,
BOJIHOBass (yHKIHUS, COOTHOLIEHHE HeompeneneHHocTe, BonHa ae bpoins. [loctynarsr bopa.
VpaBuenue Illpenunrepa (BpeMeHHOE M CTAl[MOHApHOE), (U3NYECKUH CMBICT BXOJSIIUX B HEro
ujIeHoB. Pemrenne CTallMOHApPHOTO YpPaBHCHUA IHpe)erepa i1 49acTtudgpel B OJHOMCPHOM
MOTEHLIMAJIbHOM SIIMKE M YacTUIBl Ha OKPYXHOCTU. YCJIOBMSI IOSIBICHHS KBAHTOBBIX SIBICHUU.
Bnusinue maccel m obnacTu JoOKanM3alMM 4acTull. J[BymMepHas MOTeHIualbHasl sfiMa, BBIPOXKICHUE
KBAHTOBBIX COCTOSIHUN M CHATHE BBIpOKIeHUA. [loTeHIManbHas sMa KOHEUHOM IITyOUHBI U BIUSTHHUE €€
FJ'Iy6I/IHI)I W [HUPUHBI Ha YPOBHU OHEPruMd 4YaCTHUIIBI. Bos3moxHOCTE JJOKaJIM3aliuu 4YacTUlbl B
npoctpancTBe. TyHHenbHBIN 3¢ dekr. 3anomHenue ypoBHed u npuHuun [laymu, monHas sHeprus
COBOKYITHOCTH JJICKTPOHOB B KBAaHTOBOM CHCTEME. YPOBHI/I OHEPIrYMH B aTOME€ BOJ0pOad, IEPEXOJbI
MEX1y ypoBHSAMHU. VHIMBUIYaldbHOCTH CIIEKTPOB aTOMOB M 3MMCCHOHHBIA CIIEKTpajbHBIA AHAJIM3.
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Mertannndeckas MOZAENb MOJIEKYJIbl U OOBSICHEHHE KOpPpENsAlMU IBETHOCTU BeulecTBa U 3¢ dexra
COMMPSIKCHUA XUMHUYCCKUX CBsI3EH B MOJICKYJIaX. HopMaanaﬁ U MHBCPCHAA 3aCCIICHHOCTb KBAHTOBBIX
cocrosianii. [lormomienne, cCioHTaHHOE W BBIHYXACHHOE W3nydeHHs. Koaddunuentsr DitHIITEHHA.
®opmyina Ilnanka. Ycunenue cBeta Ipu IPOX0KICHUM Y€pe3 HHBEPCHO 3aCelICHHYIO cpeny. llonsaTue
0 Ja3epax.

duznyeckas IpUpPoa XUMUUYECKON CBSI3U. DJIEKTPOHHOE CTPOEHHE MHOIO3JIEKTPOHHBIX aTOMOB,
ruOpuansanusi, OoOBSCHEHHE MPUYMUH TOABIECHUS MPOCTPAHCTBEHHBIX (opMm Mosekyn. I[lpunHnun
MAaKCUMAaJIbHOTO MEPCKPbIBAHMA. BHyTpeHHee BpalICHUEC B MOJICKYJIaX U €ro poJib B OMOXHMHUYECKHUX
peakuusx. J[BrkeHHe 4acTUI] B MHOTOATOMHBIX MOJIEKYJIaX M BUIbl MOJIEKYJISIPHON CHEKTPOCKOIHH.
CumMmeTpusi MOJIEKYJT M TTOSIBJIIGHUE TIPaBHII 0TOOPA.

@DOTOXMMHUYECKUE PEAKIMHM M OCOOCHHOCTH MOTEHIUAIbHBIX IIOBEPXHOCTEH OCHOBHBIX U
BO30Y)KJICHHBIX JIEKTPOHHBIX COCTOSIHUH B MoJsieKynax. Pacman monekyin npu (poToBO30OYXICHHSX.
Ousznyeckas npupona ¢orocuHTe3a. TpaHcmopT sHepruu npu (orocuHTeze. 30HHAS CTPYKTypa
SJICKTPOHHBIX COCTOSTHUM KpHUCTAJIJIOB. 3anojHeHHbIE W HE3aloJHEHHbIE 30HBI. ypOBeHB CDepMH
[IpoBoaHMKY, MOTYIPOBOAHUKHU U TUAIEKTPUKU. OCOOEHHOCTH MPOBOAUMOCTH B MOTYIPOBOAHHUKAX.

Snepnas pusuka

CucremaTrka 3J€MEHTAapHBIX YAaCTUL. 3aKOHbI B3aUMOINPEBPALLEHUN YACTHULI, SIEPHbIE PEAKLUU,
nedext maccel. CTpoeHue siiep, SAepHbIe CUIbl, YCTOWYMBBIC M HEYCTOMYHBBIC sIpa, €CTECTBEHHAs U

HCKYCCTBEHHAsI PaAMOaKTUBHOCTD. 3aKOHbI PazanoaKTUBHOIO pacnana. [puHiuns!
palMOaKTUBALMOHHOrO aHanu3a. «MedeHble» aToMbl B Ouosioruu. Ilytu ucnonp3oBaHMs sSAEpHOM
SHEpPruHu.

du3znueckasn KapTuHa Mupa

[TonsiTne 00 »HBomonM B (u3MKe, OMOJIOTMM W JPYrHX Haykax. [IpOTHBOMOJIOKHOCTH
HaIlpaBJIEHHOCTEHN 3THX HBOJIFOLMOHHBIX ITpoleccoB. [IyTu npeoaoneHus npoTuBOpeyusi.

Bpewmst B knaccuueckom Mupe. Posb nepuoanueckux U HEeMepuoAndecKuX MPUPOJIHBIX MPOILIECCOB
B (OpMUPOBAaHMM TIOHSTHUS BpeMeHH. VIHBAapHMAHTHOCTH MPOCTEHIIMX (UIUYECKUX 3aKOHOB
OTHOCUTEIILHO CMEHBI 3HaKa BpeMeHU. HepaBHOBECHBIE MPOIECCHI B CIOKHBIX CHUCTEMAaX U MOSBIICHHUE
cTpensl BpemeHH. Ponb cinywaiiHbix ¢dakTopoB B (OpMHUpPOBaHMM CTpelibl BpeMeHH. DiykTyanuwu,
MOSIBJICHHE CaMOOpPraHW3allMd B OTKPBITBIX CHUCTEMax W IepepacTaHue (QIIyKTyanud B
Makpockonuueckuii 3¢ dekr. Ponp Oudypxanmii. I[loBeneHne SHTPONUU B OTKPBITHIX CHCTEMaXx.
[IpuHIUIT TOTOTHUTEIFHOCTH M €r0 BCEOOIIHOCTh. Vcronbp3oBanne Mojennel siBJIeHU 1 00BEKTOB B
Mpoliecce MO3HaHMs KaK CIeICTBUE MPUHIIUMA TOTOTHUTENbHOCTU. OOpaTHBIE 3a/1a4H, CYObEKTUBHBIN
¢dakTop mpu ux pemenur. OTpaHUYEHHOCTh NPHUHIMIA JOKA3aTeIbHOCTH B Hayke. [IpuHimn
COOTBETCTBHS, HaOmoJaemMbple U HEHaOmoJaeMble BenMYuHBl B ¢usuke. TpeOoBaHus K
dbopmupoBannio ¢Gu3MYECKUX Teopuil. PacmmpeHHOe TOHMMaHWE TMPUHIMNA JIETEPMUHU3MA.
Cny4daiiHOE M 3aKOHOMEPHOE B MPUPOJAE U Mpeleiabl TPUMEHUMOCTH HAy4HOro MporHo3a. HayuHsbrit
MPOTHO3 B Hayke 00 obmiecTBe. dusnka u kubepHeTnka. Craeasiire CHCTEMbI U yIIPaBIICHUE.

4.2. ConepxaHue JeKI Uit

Ne g 2

Kpatkoe conepikanue JIEKIIUU = 9
/o g =
1. | DBodrOIMS U COBPEMEHHBIC MOJEIU (U3UUECKOW KapTHHbI Mupa. CoBpeMeHHas 2

¢u3uka Kak KyJIbTypa HaONIOJACHUN, MOJAETUPOBAHUS, HKCIEPUMEHTAIbHOIO
HCCIIEA0BAHUSA M KOJIMYECTBEHHOI'O IIPOTHO3UPOBAHUS SBIECHUN IPUPOAbL. Poib
(GU3MKY B pa3BUTHH TEXHUKU U arpolpOMBIIUIEHHOTO Mpon3BoAcTBa. KuHemaruka
MaTepuaabHOM  TOukd.  KoOpAMHATHBIMI  METOJN  ONUCAaHUS  JIBUKEHUM.
Kunematnyeckoe  ypaBHEHHWE  JBWKEHHS M ONpEIEIseMble IO  HEMY
KMHEMATUYECKUE XapAKTEPUCTUKHU.
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BekTopHblii crocob omucaHus JBHXKEHUH. BekTopel mepeMmerieHus, CKOpPOCTH,
YCKOpPEHUsS. YTJIOBBIE XAPAaKTEPUCTHKH IBUXKCHHA II0 OKDPYKHOCTH. OJIEMEHTBI
PENATUBUCTCKOM MexaHMKH. [locTynarsl crienManbHONM TEOPUH OTHOCHUTEIBHOCTH.
[IpeobpazoBanus Jlopenma. Crnoxkenune ckopocteldi. OTHOCHTEIBHOCTh JIJTUHBI
OTPE3KOB U JUIMTEILHOCTH BPEMEHHBIX HHTEPBAJIOB.

JnHamuka maTepuaibHOM TOYKM M IOCTYIATEJIbHOTO JBUKEHHUS TBEPAOrO Tea.
[Ipunuun orHocuTenbHOCTU. 3akoHbl HproTona. Buaslt cuin.  [{unamuka
BpAIIATEJIBHOTO JBMKEHUS. MOMEHT Criibl. MOMEHT MHEPIIMU. 3aKOHBI COXPAHECHUS
HMIyJIbCa U MOMEHTAa UMMyJbca. MHepUUanbHbIE U HEUHEPLUAIbHBIE CUCTEMBI
otcy€Ta. CHJIbl MHEPLUMH IPU PA3TUYHBIX BUJAX JTBUKCHHUS.

Pabora, momHOCT, M 3Heprus. MexaHudeckas padoTa M MOIIHOCTH IPH
IIOCTYIATEIbHOM U BpalllaTeIbHOM JBWKEHMsIX. KuHeTnueckas sHeprust u reopema
0 KMHETUYECKOHN YHEPTUU.

KoHcepBaTuBHbBIE CWIIBI W NOTEHLUaNbHas 3Heprus. IIpuMepbl MOTEHIUAIBHBIX
110JIel. 3aKOH COXPAHEHHUS] SHEPTUU B MEXAHUKE.

Mexannyeckue kosiebanus. KuHemaTnka rapMoHHMYeCKHX KojeOanwii. CroxeHue
KoJieOaHu. AKYCTUYECKHE PE30HATOPHI.

Junamuka  rapMoHudeckux — kojeOanui. JuddepenumanbHoe  ypaBHEHHE
KoJieOaHui. 3aTyxarollue U BBIHYXJACHHbIC KojeOaHus. MexaHW4ecKuil pe3oHaHc.
MasTHUKM.

Mexanuueckue BOdHBL. BonHoBoe ypaBHeHue. Buawsl BonH. UHTepdepenius,
Judpakys 1 qucnepeus BoyiH. BonHbl u nHdopmanus.

OCHOBHBIE IIOJIOKEHHS MOJIEKYJIIPHO-KMHETUYECKOW TeopuH. MieanbHbI ras.
OcHoBHoe ypaBHeHre MKT u ypaBHEeHUE COCTOSHMSI HCAJIBHOTO Ta3a.

ArperaTHble cOCTOsIHUS U (a3oBble nepexonbl. PeanbHble ra3pl. CKMKEHUE Ta3oB.
Ocobennoctn  xkuakoro  cocrostausa.  Crtpoenme  kpuctamwioB.  JledexTsr
KPUCTAJNINYECKOr0 cTpoeHMs.. IIpouHOCTh M MIIaCTUYHOCTb.

SABnenuss mnepenoca. Juddysus, TEIONPOBOAHOCT, W BHYTPEHHEE TpEHHUE.
MounekyspHO-KHHETUYECKAsl TEOPUS SIBJICHUN MepeHoca.

10.

OcCHOBBI TEpMOJMHAMUKU. BHYTpEHHS 3HEprusl U MepBOE Hayaio TEPMOANHAMUKH.
PaGorta u Temno€MKOCTH Tra3a TMpU Pa3IMYHBIX Tpoleccax. BTopol 3akoH
TepMOJAMHAMUKH. TernaoBble JBUTATENN U XonoauiabHble MamnHbl. KIIJ[ TenmoBbix
JIBUTATEJIEN W CTaTUCTUYECKUN CMBICI BTOPOTO 3aKOHA TepmoauHaMuku. [loHstue
sHTponuu. [loHSATHE O TEepMOAMHAMHKE HEOOPATHUMBIX MPOIIECCOB M OTKPBITBHIX
CHCTEM.

11.

OnexTpuueckuid 3apsazn. B3aumonelcTBue 3apsioB. DIEKTPOCTATHUECKOE TOJIE.
Bekrop HnHanpsok€éHHocTtH. Pacuér anexrpocrarnmueckux nosied.  Ilorennman
aJIEKTpOCTaThdYeckoro  monsd. Pabora 1o  mepeMemeHuIo — 3apsiioB B
JIEKTPOCTATUYECKOM  TIOJIE. [lotenuman ¥ TpajgMeHT  NOTEHLHMAa’A.
OKBUIIOTEHIIMAJIbHBIE IOBEPXHOCTH.

12.

BemectBo B anexkrtpuueckoM 1osie. llonsipHble W HENOJSpHBIE MOJIEKYIIBI.
[lonApuzanus  OUDIEKTPUKOB. BekTop CMEILIEHHUS. IIpoBoguuku B
UIEKTPOCTATUYECKOM I0JIE. DIEKTPOEMKOCTh NPOBOJHUKOB. KOHIEHCATOPBI.

13.

[TocTostHHBIN 35ekTpUueckuil TOK. 3akoH Oma. DnexTpoaBrxkymias cuia. [IpaBuna
Kupxropa wu pacu€rer osmektpuueckux 1eneil.  Kiaccuueckass — teopwust
aneKTponpoBoAHocTd. BriBog 3akoHa Owma. Ilpuponma cBepXIpOBOIUMOCTH.
Hocutrenn  Toka B pa3iauyHbIX  NPOBOJHUKAX.  DJEMEHTBHl  TEOPUU
anekTponpoBoaHocTH.  [lomympoBoguuku.  [lomynmpoBOJHUKOBBIE — TPHOOPEI.
DOneMeHThl (U3UYECKON DIEeKTPOHWKH. KOHTaKTHBIE SBJICHUS B MeETalaX W
MOJYNPOBOJHUKAX. YCHEXU COBPEMEHHOW IOJYIIPOBOJHUKOBOM KOMIIBIOTEPHOM
TeXHUKH. buotoku n OnomHdopmaTuka.

11




14.

MaruuTtHOE moJie. B3auMoJencTBUE ANEKTPUUECKUX TOKOB. Pacu€rbl MarHUTHBIX
nosnei. 3akoH buo-Casapa-Jlannaca. MaruuTHbele CBOMCTBa BellecTBa. [ua-, mapa-
u ¢eppomarnetuku. JlomeHsl. DeppuTbl. DNEKTPOMATHUTHBIC CEMApaToOphl B
arpouH)xeHepuu. JleiicTBUE MArHMUTHOTO TMOJA Ha DJJIEKTPUYECKUH TOK U
IBUOKYIIHECs 3apsokeHHble yactuibl. Cuna Ammepa u cuna Jlopenma. Dddexr
XoJia. DIeKTPOIBUTATEIH.

15.

OnexTpoMaruuTHas MHAyKuMs. 3akoH ®apanes u npaBuwino Jlenma. MexaHusm
Bo3HukHOBeHUs1 JJIC wunaykuuu. ['eneparopsl rapmonuyeckor OJJC wu
TpaHnchopmaropbl. MTHIYKTHBHOCTH MPOBOJAHUKOB. DHEPTUsi MATHUTHOTO TOJISI.

16.

[Tepemennsbiii anekTpuyeckuil Tok. Llenu nepemennoro Toka. 3akon Oma s neneu
nepeMeHHoro Ttoka. I[lonHoe compoTHBIeHHE MEpEeMEHHOMY TOKY. Bekrophas
nuarpamma. Pe3oHaHc B 1ensX NEpeMEeHHOT0 TOKa.

17.

OnexrpoMarauTHoe nose. O6obmeHue 3akona dapayes. 3akoH moaHOro ToKa. Tok
CMEILCHUS. DJICKTPOMAarHUTHbIE BOJIHBL. YpaBHeHHs MakcBewa. Cucrema
ypaBHeHHid MakcBemna B auddepeHIuanbHoi 1 WHTerpaidbHON (opmax. Bekrop
YwMmoBa-Iloitntunra. JlaBiaeHue cBera. ['apmoHmdeckuid ocumuisstop. CBoOOIHBIE
JNIEKTPOMArHUTHBIC KojeOaHWs. 3aTyxalolue ¢ BBIHYKICHHBIC KOJICOaHUSI.
Pe3onanc.

18.

lenepanms, mnepemaya u  OpuéM  JIEKTPOMArHUTHBIX  BOJIH.  OTKPBITHII
KosebaTenbHbIN KOHTYp. [IpuHnun paboTel paauonepenaTuvka U paguonpuéMHIKa.
Mopynsiuuss ¥ JI€TEKTUPOBAHHE JJICKTPOMATHUTHBIX BOJH. Pamuonokamust wu
teneBusieHue. lllkana >MeKTpOMarHUTHBIX BOJIH. Pa3nuyHble Auana3zoHbl 4acTOT
9JIEKTPOMArHUTHBIX BOJIH, UX XapaKTepHbIE OCOOCHHOCTU U TEXHUYECKUE CPEICTBa
ux noxydenus. Mcrnonbp30BaHue BUMMBIX YATPA(QHUOIETOBBIX U JPYTUX U3ITYUCHHMA
B PACTEHUEBOJICTBE U )KUBOTHOBOJICTBE.

19.

DneMEeHTBl reOMeTpUYECKOM ONTUKU. OCHOBBI FEOMETPUUECKON ONTUKUA. DOpMyIIbI
@®penenst. [lpunnun oOparuMocTH cBeTOBbIX Jiyued. IIpubopbl reomerpuueckoit
ontuku. Poromerpusl.

20.

Onementsl BosHOBOM ontuku. IIpunnun [roiirenca. UWutepdepenuust cera.
KorepeHTHOCTh M ONTHYECKHUH XOJ Jy4deH. YCJIOBHS MAaKCUMyMa M MHUHHMYMa.
WNnrtepdpepomerprl. Onementsl rojnorpadpun. [dudpakums csera. Ilpunnun
Ioifrenca-®penens. Audpaxknuonnas pemérka. Cnektporpadus. dudpaxius
PEHTI€HOBCKHX JIy4eil.

21.

BsaumopeiictBue usnydyeHus ¢ BeniectBoM. llonspuszanus cBeta mpu OTpaKEHUU U
npenomsieHuu. [[BoitHoe myuenpenomiieHue. ONTHYECKHM aKTUBHBIE BEIECTBA.
Caxapumertpsl. MckyccTBeHHast aHu30Tponus U e€ ucnosb3oBanue. HopmanbHas u
aHoMaJsibHas aucrepcus. TemnoBoe u3nydeHue. AOCONIOTHO YEPHOE TeNO0. 3aKOHBI
Kupxroda, Credbana-bonpuimana u Buna. ®opmyna I[lnanka. Onruueckas
nupometpus. Porodrdpdexr. BHemHuil, BHyTpeHHUNH U BEHTUJIbHBIN (OTOIDDEKT.
VYpaBHenune OiiHmTeiHa. Ilpumenenue ¢orornementoB. Oddext KommnroHa.
JlromMuHecHieHTHOe ~ u3inydyeHue.  buomoMuuecueHius.  PoroOuonoruyeckue
mpoueccel.  ®DotocuHTe3.  TepMoauHamuka U MeXaHU3M  (OTOCHUHTE3A.
buosnepreruxka.

22.

DnemMeHTHl KBaHTOBOM MexaHuku. KopmnyckynspHo-BoaHOBON ayanu3M. Judpaxius
annekTpoHOoB. CooTHOIIEHUs1 Heonpenen€HHocTel. YpasHenue llpenunrepa. Atom
BOJIOpOAA. OHEpPreTHueckue ypoBHM artoma. lloTeHmuwan BO30YXIeHUS |
nonusauu. Ilocrymatel  bopa. M3nydeHnme W TOITIOIIEHWE  DHEPTUM.
Boaopononono6ueie noHBL. CTPYKTypa CIOKHBIX aTOMOB. DHEPreTUYecKue ypoBHI
B cinoxHbIXx aromax. IlpmnHnmun Ilaymu. OnTudeckwe CHEKTPbl U CIEKTPBI
PEHTIE€HOBCKOIO W3JIy4EHHUS. Ilepnonnueckas cucrema AJIEMEHTOB
.. Menneneena.
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23.

®dusnka MoJIeKyJ. DHEpPreTHUecKrue ypoBHU Mojekyil. OOMeHHOe B3aUMOICHCTBHE. 2
MonexymnspHele  cnekTpbl. [IpuHnmMn  paGoThl  KBaHTOBBIX  I'€HEPATOPOB.
ONEeKTpOHHBIM NapaMarHUTHbIM pe3oHaHc. [lomuMepsl M JKMIKHE KpPUCTAJLIBL.
OcHoBHbIE BHIBI KOJUIEKTUBU3ALUU MOJIEKYJ. SIBI€HHE paguOaKTUBHOCTH. Buubl
pPalMOAaKTUBHOTO pacmaga. 3aKoH paAHoaKkTHUBHOTO pacnana. CraOuibHbIE U
pasMoOaKTUBHBIE M30TONBI. IIpHMHLIMIIBI paninoaKTUBAaMOHHOIO aHanusa. fnepHble
peakunn. MexaHusm sSaepHbIX peakumii. llemHas peakuus geneHus  Auep
«MeueHnble» aTOMbI B Oronoruu. Ilytu ucnonb3oBaHus SA€pHON SHEPTUH.

24.

DnemMeHTapHbIe YaCcTHLIBI. Knaccudukanus 3JIEMEHTaPHbBIX YaCTHULL. 2
B3aumonpeBpamaeMocTh 3JIE€MEHTAPHBIX YacTUI. MeTOoJbl YCKOPEHHUS YaCTHII.
AnTHuacTuuel U aHTHBeniecTBO. CoBpeMeHHas (HU3MKAa U arpoMH)KEHepus.
BemectBo u mone. OOBEKTHI W TMPOIECCH. DBOJIONHMOHHBIE  IPOIECCHI
npeoOpa3oBaHusi MaTepuu. BeriecTBeHHbBIE, SJHEPTETHUECKUE, IICKTPOMArHUTHBIE U
nHpOpManMOHHbIE TpeoOpa3oBaHus OWO0OBEeKTOB. PasButHe arpodusukw,
OnoMexXaHUKH, OMOPHU3NKU, OMO’HEPTreTHKH, OMOMH(DOPMATHUKH, OMOTEXHOJIOTHH H
arpoOMHXEHEPUH.

HUroro 58

4.3. Conep:xanue J1a0OPATOPHBIX 3aHATHH

n/n

Komn-Bo

HanmeHnoBanue 1ab0paTOpHBIX 3aHATHN qacon

I/I3yquHe MEXaHHUYECCKOI'O IBMXKCHUS HA MAIlIMHE ATBYI[a

Omnpenenenre MOMeHTa nHepuu MasitHuka O6epoeka

OnpenieneHne MOMEHTa HHEPLMHU METOJIOM KPYTHIIbHBIX KOJIeOaHuH

N3yuenne konebaHni MaTEMaTHYECKOTO MasiTHUKA U ONPEJIeNICHHE YCKOPEHUS
¢BOOOIHOTO MaEHUS

HSy‘lGHI/IG TapMOHHUYCCKHX KOJICOAHHH C IMOMOIIBIO MPYKWMHHOTI'O MassTHHUKA

M3yueHne 3aTyxaromux KojaeOaHui Ipyu BHYTPEHHEM TPEHUHU

OHpGI[CJ'IeHI/Ie BA3KOCTH XUJKOCTH 11O METOAY Croxkca

Onpenenenue ATUHBI CBOOOAHOTO Mpodera MojieKyn u ko3ddunuenra
BHYTPEHHETO TPEHHS BO3AyXa

HccnenoBanue QJICKTPOCTATUYCCKOI'O IMOJIA

M3mepeHne EMKOCTH KOHIEHCATOpa

Ri8lol o |[Nlojval & |wNe-

M3mepenne conpoTHBIIEHUS! TPOBOJJHUKOB METOJJIOM MOCTa Y UTCTOHA

[EEN
N

I/I3yquHe OCIIH ITOCTOSAHHOT'O TOKA

[EEN
w

V3MepeHne ropu30HTaIbHON COCTAaBIISIFOIIEH MAarHUTHOTO NOJIsL 3eMJIN

[EEN
IS

N INNININING N (NDNIN DN INDNN

I/I3yquHe HCIHU MEPEMCHHOT'O TOKAa U ONIPCACIICHUEC NHAYKTUBHOCTH KAaTYIIKN

15

W3ydenue audpakiny cBeTa U ONpeieleHre JUIMHBI CBETOBOI BOJTHBI IIPH
MOMOIIU TU(HPAKIIMOHHON PEIIETKI

16

HOJIy‘ICHI/IC 1 aHaJIn3 MOJIAPU30BAHHOTO CBCTA

17

I/IBYLICHI/IC BpalCHUS MJIOCKOCTU NMOJIAPU3alIUU CBETA OITUYCCKU aKTUBHBIMHA
BE€IICCTBaMU

18

I/IBYLICHI/IC ONTHYCCKUX IMUPOMCTPOB

19

N3yuenune 3akoHOB BHENIHETO (hoTodPdexTa

20

NINN B I DN

Amnanus CIICKTpA U3JTYYCHHS I' a3opa3p;1;[H0171 JIaMIIbI
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21 | Ananu3 crieKTpa U3IydeHHs JaMITbl HAaKaJIUBaHUS 2

Hroro 44

4.4. Coagep:xanue NPpaAaKTHYECKUX 3aHATUH

Ne " Komn-Bo
HanMeHoBaHue MPaKTUYECKUX 3aHATHN

IIIT qacoB
1 Kunemaruka 2
2 JnHamuka 6
3 3aKOHBI COXPAaHEHHS 4
4 MexaHnueckue KoJieOaHusI U BOJIHEI 6
3) DJIeMEHTHl MOJIEKYIISIPHOW U CTaTUCTUYECKOHN (PHU3HKH 4
6 DJIEMEHTHI TEPMOIUHAMUKHI 4
7 DIIEeKTPOCTaTUKA 4
8 I1OCTOSIHHBIN TOK, JEKTPUYECKUE SN U MAaTEPUAJIBI. 4
9 ITocTostHHOE MAarHUTHOE II0JIE 4
10 DNEKTPOMarHUTHHIE KOJICOAHUS U BOJIHBI. 6
11 I'eomerprueckast 1 BOJHOBasI ONTHKA 4
12 KBanToBas ontuka 4
13 DeMeHTHl KBaHTOBOM MEXaHUKH M aTOMHOM (pr3HKH 4
14 ATOMHOE PO ¥ DJIEMEHTAPHBIE YaCTUIIBI 4
Hroro 60

4.5. Buabl u coaep:kaHue caMOCTOATEIbHON padoThl 00y4ar0IIMXCS
4.5.1. Buasl caMOCTOSITENBHON pabOThl 00yYarOIINXCs
Buasl camocTosTenbHON pabOThl 00y4arOIIUXCS KoaunuecTBo yacos
[ToaroroBka K MPaKTUYECKUM 3aHATHIM 48
[ToaroroBka k 1a60paTOPHBIM 3aHATHSAM U K 3aLUTE 48

1a00paTOPHBIX pabOT

CaMocTosTeIbHOE U3YYCHUE OTICTBHBIX TEM U BOIIPOCOB 29
[ToaroToBka K MPOMEKYTOUYHOM aTTECTAIIMH 10
Hroro 135
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4.5.2. ConeprxaHue CaMOCTOSITEIIbHONW paOOTHI 00yUJaIOIIHUXCS

Ne Kon-Bo
HaumenoBanue TeMm 1 BOpocoB

/o 4acoB

1. Kunemaruka. 3amaum OalsTMCTHKHM, HABEIEHUS HA I1€Nlb, ONTHMH3AINU 10
JIBUKEHHMSI, UX IPUMEHEHHE B arpOUHKEHEPHUH.

2. Hunamuka. PeaktuBHOe ABmkeHue. [IBumxkenne HeOecHbIX Ten. [lonérel B 10
KOCMOC. Y CTOMYMBOCTD JIBHKEHHUS. [ MPOCKOMBI.

3. 3akoHbl coxpaHeHuda. Ilepemaya MOIIHOCTH B MEXaHMYECKHUX CHCTEMax.
[IpoGnema Ge3omopHoro ABMXKEHHS. [IpobiieMa BEUHOTO ABUTATENS MEPBOTO 10
poja.

4. Mexanuueckue KoyieOaHHss U BOJHBL. PacyéT KOHKPETHBIX COCTOSIHUKA U 10
orpeziesieHue COOCTBEHHBIX YaCTOT K0JIeOATeNbHBIX CUCTEM

5. DNeMEeHTBl MOJIEKYJSIPHOM U cTatuctudeckoi ¢usuku. OcoOEHHOCTH
KHUAKOTO cocTosiHUs. [IoBepXHOCTHOE HATSIKEHUE, CMauMBaHUE, KAMIUISIPHI. 10
[TouBenHas BiIara v MOJWB PACTECHUM.

6. DOnemMeHThl TepMOAMHAMMKHU. TemyioBas SHepreTuka U €€ SKOJOTHYECKHiM 10
acnekT. Teron3osIus, MeTo Ibl 5)KOHOMHH TeIlla.

1. OnektpoctaTtuka. CTaTHYecKoe  SJIEKTPUYECTBO.  DJCKTpPU3ALMS  Tell 10
JIBu>keHHe 3apsDKEHHBIX YACTHI[ B SJEKTPHUUECKUX MOJIAX. AHATOTHH MEXIY
ANIEKTPOCTATUYECKUM U IPABUTALIMOHHBIM MOJISIMU.

8. [TocTOosIHHBIN TOK, AJIEKTPUYECKHUE LENU U MaTepuaibl. DIEKTPUIECKHI TOK B 10
KHUJIKOCTSIX ¥ ra3zax. KopoHHbIN pa3psia. D1eKTpopuiIbTpHL.

9. [Tocrosinnoe marHuTHoe mosne. [locTossHHBIE MarHUTHl. MarHuTHOE TMOoJie 10
3emnn. JIBMKEHHME 3apsUKEHHBIX 4YacTHIl B MarHUTHBIX mnoisix. Macce-
CHEKTPOMETPHSL.

10. | DnekTpomMarHuTHBIC KoJieOaHWsI M BOJHBL M3o00perenue pammo. llepemada 9
curHanoB. PagnocBs3p u paguonokanys. MUKpOBOJHOBAsI TEXHUKA.

11. | T'eomerpuueckast U BoiaHOBas onTuka. OnTudeckue n300paxeHus. MexaHusm 8
3penus, AedekTsl 3peHus. OnTuyeckue sBjIeHus B aTMocdepe.

12. | KBantoBas ¢u3uka. DJNeMEHThl KBAaHTOBOW ONTHKHU. JIFOMHHECHIECHIIHUS. 8
BbIHYKIE€HHOE HU3Iy4EHHE M ONTHYECKHE KBAaHTOBBIE reHepaTtopbl. DOTOHEIL.

Omnsit bére, 3ppext KomnToHa.

13. | ®u3mka aromMa W AIIEMEHTHl (PM3UKU TBEPAOTO Teia. DIEMEHTHI KBAaHTOBOU 8
MexaHuku. [locTaHoBka 3amad o JBMKEHMM MuUKpouacTull. Oneparopsl
¢u3nueckux BenrynH. KBaHTOBBIE COCTOSIHHUSL.

14. | SnepHas ¢pusuka. ATOMHOE sIpO U dJIeMEeHTapHble yacTuisl. MoHusupytomme 8
U3JIy4eHUs U OLEHKAa WX JACWCTBHUS HAa MaTepualibl M KUBBIE OPraHU3MBI.
Metoapl  M3MEpEHMs]  MHTEHCUBHOCTM  HMOHU3HPYIOIIMX  W3IyYEHUM.
EcTecTBeHHbII pagraliioHHBINA (OH.

15. | CoBpemenHas (uznyeckas KapTuHa Mupa. Ponb (Gu3MKK B pa3BUTUU TEXHUKH 4
1 arponpoMBbIIIIEHHOTO MPOU3BOJICTBA.

HTroro 135
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5. YueOHO-MeTOAHYECKOE o0ecedeHrne CaMOCTOATEeIbHOI PadoThl 00y4a0IIMXCS
Mo JUCHUIINHE

Y4eOHo-meToanueckue pa3padorku umerotcst B Hayunoit 6ubmmoreke ®I'BOY BO HOxHo-
Vpansckuii [AY:

1. OcHOBBI BHOpAIMOHHON MEXaHWKH [DIEKTPOHHBIM pecypc| : ydebd. mocobue s
CaMOCTOSITENIbHOM pabOThl CTYACHTOB OYHOW M 3a04HON (opM OOy4deHHs HaIpaBJICHUS MOATOTOBKHU
23.03.03 Dkcmmyararusi TpaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB / FOkHO-Y panbckuit
I'AY, Uucturyr Arpounkenepun ; cocT.. E. M. bacapeirmna [u np.] .— Yensbunck: HOxHO-
VYpanbckuit Ay, 2016 — 58 c. — Hoctyn u3 JIOKaJIbHOMN CeTH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonHoBas M KBaHTOBas ONTHKA [DJEKTPOHHBIA pecypc| : METOIMYECKUE YKa3aHUs U
3amaHusl no ¢u3MKe Juid OakalaBpoB M CTYIEHTOB HMHXKEHEPHBIX creunuanbHocTed / cocT.: E. M.

Bacapeiruna [u np.] ; FOxHo-Ypansckuii 'AY, Uuctutyt arpounxkenepun .— Yensounck: FOxHo-
VYpansckuit Ay, 2015 — 41 c. — Hoctyn u3 JIOKAJIbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/12.pdf. — Hoctyn u3 ceTu WutepHer

http://188.43.29.221:8080/webdocs/fisika/12.pdf.
3. MonekynspHas ¢usuka [DIeKTpoHHBI pecypce]| : Meroa. ykazanus / coct.. E. M.

bacapeiruna [u ap.] ; FOxuno-Ypanbckuit 'AY, Uuctutyr arpouskenepun .— Yensounck: KOxHo-
VYpanbckuit Ay, 2017 — 20 c.— Hoctyn u3 JIOKaJIbHOMN ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hocrym u3 ceTH WurepHer

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

6. ®oH/1 O1LIEHOYHBIX CPECTB /sl IPOBeIeHUs
NPOMEKYTOUYHOMH aTTeCTAUMHN 00Yy4AIOIIHUXCS M0 JUCIUITIHHE

Jlis1 ycTaHOBIIEHUSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywaromuxcs TpedoBanusiM OI'OC
BO pa3pabotan (HoHI OLIEHOYHBIX CPEACTB U TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH W TPOBEIEHUS
IIPOMEKYTOUHOW arrecTauuu oOyyaroliuxcs Mo JucuuiuiiHe. @OOHA  OLEHOYHBIX CPEACTB
npeacrasieH B [Ipunoxenun.

7. OCHOBHAsI M JONOJTHUTEIbHASA y4eOHas TUTEPaTypPa, HE0OX0AUMAs 1JIsl OCBOCHHSA
AUCHUILINHBI

OcHoBHasl U JOTIOJIHUTENNbHAS yueOHas uTeparypa umeercs B Hayunoit  Oubnuoreke 51
3JIEKTpOHHON MH(pOpMalmoHHO-00pa3oBarenbHoii cpere PI'BOY BO IOxuo-Ypansckuii 'AY.

OcHoBHast JInTepaTypa

I'paboBckuii P.M. Kypc dusukn [DunekrporHslii pecypce]: yued. mocooue / P.M. I'paOoBckuid -
1.1. MockBa: Jlagp, 2012 - 608 c¢. - MHocryn K 1mojdHoMY Tekcry ¢ canrta DBC Jladsb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=3178.

I/IBaHOB . B. C6ODHI/IK 3aJ1a4 110 KYPCY OCHOBBI d)I/ISI/II(I/I n 6H0(bH3HKH [9J’IeKTDOHHLIfI pecvpc]:
1.2./ VBanos M. B. - Mocksa: Jlane, 2012 - Hocrtyn K moidHoMy tekcty ¢ canrta DB5C Jlads:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3802.

JlusennieB H.M. Kvypc dusuxu [Daexrpounsiii pecypel: yueouuk / H.M. JIuBenues - Mocksa:
1.3. JJaup, 2012 - 672 «c¢. - Jlocryili K nOojdHOMY Tekcry ¢  canrta DOBC  Jladse:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2780.

Casennes 1. B. COOpHHK BOIIPOCOB M 3aJa4y 1o obureii dusnke [DaexTpoHHBII pecype]: vuel.
" mocobue / U. B. CasenbeB - Mocksa: Jlagp", 2016 - 288 ¢. - JlocTyl K HOJIHOMY TEKCTY C caiTa
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OBC Jlans: http://e.lanbook.com/books/element.php?pll id=71766.

JonosHUTeIbLHAS JTUTEpaTypa

WBanos U. B. OcHoBbl usuku u ouodusuku [Dnekrponsslii pecypcel: / Usanos U. B. -
1.5. Mocksa: Jlause, 2012 - JocTyi K rtostHoMy Tekcry ¢ carta DbC Jladb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3801.

Uponos U. E. 3agaun o obmen dusuke [Daexrporuslii pecype]: / U. E. Uponos - Mocksa:
1.6. Jlaun", 2016 - 416 c. - JocTyn K nnostHoMy Tekcery ¢ cara DBC Jlaub:
http://e.lanbook.com/books/element.php?pll id=71750.

Kamamnukos H. I1. I[IpakTuKyM IO peIIEHNIO 3a1a4 Mo oo0memy Kypey dusuku. Konebauns u
1 7 BOIHBL Ontuka [Dnexrponnbii pecypce]: / Kanamuukos H.I1., Koxkesurkos H.M., KoTbeIpio
" T.B., Compus I'.I'. - Mocksa: Jlags'", 2013 - Jloctyn K moJiHOMY TeKCTy ¢ caiita ObC Jlanb:
http://e.lanbook.com/books/element.php?pll id=38839.

Kangamnukos H. I1. ITpakTHKYM [0 pELIEHUIO 3334 10 001IeMy Kypcy (pu3uku. OCHOBBI

kBaHToBON (hm3nkn. CTpoeHue BemecTBa. ATOMHAS U siaepHas hu3uKa [ DIeKTPOHHBIA pecypc]:
1.8. / Kamamaukos H.I1., KosxxkeBaukos H.M., Koteipino T.B., Croupun I'.I'. - Mocksa: Jlans", 2014 -

Joctyn K mojsHOMY TeKCTy ¢ caita ObC JlaHb:

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

Kanamunkos H.I1. ®usuka. MaTepHeT - TeCTUpOBaHue 0a30BbIX 3HAHUM [ DIIEKTPOHHBII
9 pecypce]: / H.I1. Kanamnnkos, H.M. KoxkeBHrkoB - Mocksa: Jlanb, 2009 - 150 c. - JlocTyn K
" moJiHOMY TeKcTy ¢ caiita OBbC JlaHb:

http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=172.

Coopuuk 3amay mo dhusuke [Dmexrpounsiii pecypce]: / P. 11. bessepxusa, H. H. 'opoxoBckuii,
110 P. 1. I'pabosckuii; [lox pen. P. M. I'paboBckoro - Mockaa: Jlane, 2012 - 128 ¢. - JlocTym K
7" mosHOMY TeKCTy ¢ canta DbC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3899.

8. Pecypchbl nHGOPMALMOHHO-TEJIEKOMMYHHKAIIUOHHOMH ceTu «UHTepHET», HE0OX0JUMbIe
JJIS1 OCBOEHMS TN CIIUTITTHHBI

1. Enunoe okHO 1oCTyIa K y4eOHO-MeTOANYEeCKUM pa3padboTkam https://roypray.pd

2. 9BC «Jlanb» http://e.lanbook.com/
3. Yuusepcurerckas oudanoreka ONLINE http://biblioclub.ru

9. MeToauveckne yKa3aHus 1 00yYAOIIUXCS 110 OCBOCHHIO TUCIHUIIIMHBI

VY4yebHo-MeTo1nuecKkre pa3paboTku uMerorcest B Hayunoit  Omubnuorexe " JNIEKTPOHHOU
nHpopmanmonHo-o6pazoBatenbHOM cpeae DI'BOY BO 0xHO0-Ypansckuii [AY:
1. OcHOBBl BHOpPAIMOHHOW MeEXaHUKU [DIEeKTpOHHBIM pecypc] : ydeb. mocobue s

CaMOCTOSITENIbHOM pabOThl CTYAEHTOB OYHOW M 3a04HOM (OopM 0OydeHMsI HaIpaBJIEHUS MOATOTOBKU
23.03.03 DkcmnyaTanus TPaHCHOPTHO-TEXHOJIOTHYECKUX MALIMH U KoMIiekcoB / FOxHO-Y panbckuit
I'AY, Uncturyr Arpounmkenepun ; cocT.. E. M. bacapeiruna [u np.] .— UYensOunck: HOxHO-
Ypanbckuit Ay, 2016 — 58 c. — Hocryn u3 JIOKaJIbHOMN CeTH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonmHOBas M KBaHTOBas ONTHKA [ DJIEKTPOHHBIN pecypc]| : METOANYECKUE YKa3aHUS U 3a1aHUA
o ¢u3uKe s 6akaJaBpOB U CTYACHTOB HH)XKCHEPHBIX crienuanbHocTe / coct.: E. M. bacapreiruna [u
ap.] ; KOxuno-Ypansckuii [AY, UactutyT arpounxenepun .— Yensaounck: FOxHo-Ypansckuit 'AY,
2015 .— 41 c¢. — Jlocryn u3 nmokambHoM certu http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
Hoctyn u3 cetn Uateprer http://188.43.29.221:8080/webdocs/fisika/12.pdf
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3. MonekynsapHas ¢usuka [DIeKTpoHHBIH pecypc| : Meron. ykasanus / cocT.. E. M.

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

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

10. UndopmanuoHHbIE TEXHOJIOTHHU, HCIIOJIb3yeMble P OCYIeCTBJIEHNH
00pa3oBaTe/ILHOIO MPoIEcca MO0 JMCUUILUINHE, BKJIIOYAs epeYyeHb NPOrpaMMHOro odecreyeHunst
U HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

B HayuHoil 6ubianoreke ¢ TepMUHAIBHBIX CTAaHIIMNA IPEAOCTABIIAETCS JOCTYI K 0a3aM JaHHBIX:
- Koncynprantlintoc (cripaBoyHbI€ IIPAaBOBBIE CUCTEMBI);

- Texakcnept (mHGOpMarmoHHO-cripaBouHast cucrema 'OCTos);
- «Cenbx03TeXHUKA» (ABTOMATU3UPOBAHHAS CIIPABOYHAS CHCTEMA).

- My TestX10.2.

11. MaTepuajibHO-TeXHUYecKas 0a3a, Heo0OXoAUMAs /ISl OCYIIEeCTBJICHUS
00pa3oBaTeILHOIO MPoIecca MO JUCUMILIHHE

Y4yeOHble ayauTOpMHU /JJsl TPOBe/leHUS] 3aHATHI, NPeAyCMOTPEHHBIX IPOrpamMMmoii,
OCHALLCHHbIE 000PY10BAHHEM M TeXHMYeCKHMHM CpeJACTBaMHU 00y4eHHs

1. VYueOubie ayautopunm 2053, 2093, ocHaiieHHbIe O00OpYAOBaHHEM U TEXHUYECKHUMH
CpEICTBaMHU JIJIsl BBIIOJIHEHU J1a00paTOPHBIX padoT.

2. Aynutopus 3103, ocHallleHHas:

- MYJIbTUMEIUUHBIM KOMILJIEKCOM (KOMIBIOTEP, BUICOTIPOEKTOP);

- KOMITBIOTEPHOM TEXHUKOW C BUPTYaAIbHBIMH aHaJOraMH J1JabopaTopHOro 000pya0BaHUS.

ITomemenns 1J1si CAMOCTOATEIBLHOM PadOTHI 00y4aK0IMXCS

1. [Tomemenue 303 1151 caMOCTOSATENTFHOM PaOOThI, OCHAIIEHHOE KOMITBIOTEPHONM TEXHHKOM ¢
MOAKIIIOUeHUEM K cetu «HTepHEeT».
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IlepeyeHb 000pyI0BaAHUSI M TEXHHUYECKHX CPEACTB 00y4eHM s

. YcraHoBka J1abopatopHas «MassTHUK YHHBEPCATbHBIN

. YcranoBka s1aboparopHasi «MastHuk MakcBesuia

. YcranoBka nabopatopHas «CoynapeHue mapoB

. YcraHnoBka s1aboparopHas «MaiuHa ATBya»

. YcTaHoBKa J71s1 OIpe/ieJIeHHs] OTHOLLEHUS YACIbHBIX TEIUIOEMKOCTEH BO3TyXa
. YcranoBka saboparopsas «['upockom»

. Harnsaaeie yueOHbIe TOCOOUS

. Kommiekt naboparopun "IieKkTpuuecTBO U MarHeTusm"

. Monoxpomatop YM2

10. YcraHoBKa 11 U3y4E€HUsI 3aKOHOB F'€OMETPUUYECKOM ONTUKU

11. YcranoBka s u3y4eHUs TUPPAKIIAN

12. YcranoBka AJisg U3y4eHUsI UHTEPPEPEHITUU CBETA

13. YcranoBka a1 M3y4eHus MOJIApU3aLUHA CBETa

14. YcranoBka a1 u3y4eHus: abCOIOTHO YEPHOTO Tea

15. YcranoBka AJis UCCIIEIOBaHMS XapaKTEPUCTUK BaKYyMHOTO (hOTO3JIEMEHTa

O 00 1 N DN K W —
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IIPH/IO/KEHUE

POHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEICHUS IPOMEKYTOUHOU aTTeCTAIINN
00yyJaronmxcs

20



[EEN

COJEPXAHME

KomnereHuuu u ux UHAUKATOPBI, (GOPMUPYEMBIE B IIPOLECCE OCBOCHMSI TUCIIUTUIMHBI
[lokazaTenu, KpuTepuu U  I[IKAJIA  OLEHUBAHUS  UHIUKATOPOB  JIOCTHUKEHUS
c(hOpMHUPOBAHHOCTH KOMITETEHIUIT

TunoBble KOHTPOJbHBIC 3aaHusl M (WJIH) WHBIE MAaTepPUAIIbI, HEOOXOIUMBIC JJIsi OLEHKH
3HAHWW, YMEHUW, HABBIKOB M (WJM) ONbITa JESATENBHOCTH, XapaKTePU3YIOIINX
c(hOpMUPOBAHHOCTH KOMITETCHIIUI B TIPOIIECCE OCBOCHUS TUCITUTLINHBI

Meroaunueckue MaTepHalibl, ONMPEACIISIONINE POLEYpPhl OLICHUBAHUS 3HAHUM, YMEHUH,
HABBIKOB ¥ (WJIM) OTIBITA IEATEIHHOCTH, XapaKTEPU3YIOIINX C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI
4.1. OneHOYHBIE CPEACTBA JIs MPOBEACHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
4.1.1. Omnpoc Ha NPaKTUYECKOM 3aHATUU

4.1.2. OueHuBaHue oTYETa MO JaOOPATOPHOI pabore
4.1.3. TecrupoBanue

4.2. [Tporieypsl ¥ OLIEHOYHBIC CPEICTBA IS TPOBEICHUS TPOMEKYTOUHOM
aTTecTaluu
42.1. 3auer

4.2.2. Dxk3ameH
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1. KoMnereHuuu U UX HHAMKATOPBI, (hpopMHUpyeMbIe B IpoLecce OCBOCHHUS AU CHHUIIIMHBI

OIIK-1. CnocobeH pemiaTh THIOBBIE 3aadd NMPO(ECCHOHATBHOU NEATEIILHOCTH HAa OCHOBE 3HAHUUN
OCHOBHBIX 3aKOHOB MAaTE€MaTHYE€CKHMX M €CTECTBEHHBIX HayK
KOMMYHUKAIIMOHHBIX TEXHOJIOTUI

C IpUMEHEHHEeM HH(OPMAIOHHO-

Ko n Dopmupyemsie 3YH HaumeHoBanue
HAUMEHOBaHUE 3HAHUS YMEHUS HaBBIKU OLICHOHBIX
HHINKATOPA cpeacrs

JIOCTHKEHUS
KOMIIETCHIIH
NA-1.0IIK-1 Oby4aromuiics OO6yuaromuiics OO0yuaromuiics Texymmas
Ucnonp3yer JOJIKEH 3HaTh: JOJIKEH YMETh! IOJKEH BIIAACTh. | ATTECTAlH:
OCHOBHBIC 3aKOHBI OCHOBHBIC 3aKOHBI HCIOJIb30BaTh HABBIKAMU: - ompoc  Ha
eCTECTBEHHOHAYYHBl | €CTECTBEHHOHAYYHBI | OCHOBHBIE 3aKOHEI HCIIONb30BAHHUs Z:I?;‘TT::?CKOM
X TUCHMILTUH JJIS X JUCHUILIAH €CTEeCTBCHHOHAYYHBI 3HAHUH OCHOBHBIX | OTqéT o
perieHus (puzukm) most X TACHUIUINH 3aKOHOB na6opaTopHoi
CTaHIapTHBIX 33724 B penieHus (pu3ukn) mos €CTECTBEHHOHAYYHBI | 26076
COOTBETCTBHH C CTaHJAPTHBIX 33734 B peneHus X AUCLUILIAH - TeCTHPOBAaHUE
HAaNpaBJIE€HHOCTHIO COOTBETCTBHU C CTaHAPTHBIX 3a]1a4 B (buzukn) s IIpoMexyTouHa
npodeccnoHaIbHON HaIlpaBJICHHOCTHIO COOTBETCTBUH C peuieHus s aTTECTALHA:
JeSATEIbHOCTH npoeccnoHaIbHON HANpPaBIEHHOCTBIO | CTAHJAPTHBIX 33/1a4 B | - OK3aMEH;
JCATCIILHOCTH npogeccCHOoHANEHON COOTBETCTBHU C - 3a9cT
—(b1.0.10-3.1) JESITETBHOCTH HAMpPaBJICHHOCTHIO
- (b1.0.10-V.1) npodeccuoHabHOM
JIESTEIBLHOCTH -
(b1.0.10-H.1)
OIIK-5. Cmoco0GeH ydacTBOBaTh B IPOBEIECHUU OKCIEPUMEHTANbHBIX  HCCIEIOBAaHHA B
po(hecCHOHATLHOM IEATEIIBHOCTH
Kon u HaumeHoBaHue ®Dopmupyemsie 3YH HanmenoBaHue
HMHJHAKATOpa 3HaHUsA YMEHHUS HAaBBIKU OLCHOYHBIX
JIOCTHKEHUSA CpeACTB
KOMITETCHITNH
Na-1.011K-5 OO6yuatonuiicst nomkeH | OOyuatoutuiicst mokeH | OOywaromuiicst moykeH | Texymiast
y'—IaCTByeT B 3HATh: OCHOBHBIC YMETH: UCTI0JIL30BATH BJIaJIC€Th: HABbIKAMU: aTTecTanuia.
OKCIICPUMEHTAJIbHBIX 3aKOHbI OCHOBHBIC 3aKOHbBI KCITIOJIb30BaHUS 3HAHUH - OTBET Ha
HCCIICAOBAHUAX CCTCCTBCHHOHAYYHBIX CCTCCTBCHHOHAYYHbIX OCHOBHBbIX 3aKOHOB MNMPAKTUICCKOM
ANEKTPOOOOPYIOBaHUS | AUCHUIUTHH (QU3UKH), | AUCHUILTHH (GU3UKU) B | €CTCCTBEHHOHAYYHBIX | 3aHSATHU;
" CpCACTB HCIOJIb3YIONIUECs B OKCIICPUMCHTAJIbHBIX JUCHUIIIINH ((I)I/IBI/IKI/I) B - OTYET 110
aBTOMaTUu3alluu OKCIICPUMCHTAJIbHBIX HUCCIICA0BAHUAX OKCIICPUMCHTAJIbHBIX na60paT0pH01?I
HCCIICA0OBAHUAX 3J'IGKTpOO60pyZ[OBaHI/IH HCCJIICAJOBAaHUAX pa60Te;
3EeKTPO0OOpyIOBAHUS U CPEICTB AIeKTPOOOOPYIOBaHUS | - TECTHPOBAaHUE
U CPELICTB aBTOMAaTHU3aLUU - U CPELACTB IIpomesxyTouHast
aBTOMaTU3aluu (b1.0.10-Y.2) aBTOMATHU3ALIUH - aTTecTauus:
—(51.0.10-3.2) (1.0.10-H.2) - DK3aMEH;
- 3a4er

2. Iloka3aTesm, KpUTEPUM U NIKAJIA OLEHUBAHUSA UHAUKATOPOB JOCTHKEHUSI KOMIIETeHINH

dopmupyembIe Kpurepun u mkana onieHUBaHUS Pe3yJIbTaTOB 00YUEHUS 110 JUCIUTUIMHE
3YH
Henocrarounsrit JlocTato4Hbli Cpennuii ypoBeHb Bricokuii ypoBeHBb
YPOBEHB YPOBEHB
b1.0.10-3.1 OO6yyaroruiics He OO6yygarommiics cnabo OO0yuarontuiics ¢ OOGyuarontuiics ¢
3HAC€T OCHOBHBIC 3HACT OCHOBHBIC 3aKOHBI HE3HAYUTCIbHBIMHU Tpe6yeM0f/'I CTCIICHBIO
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3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCUUILIMH ((DU3UKH)
JUISL peLICHUS
CTaHAapTHBIX 33/1a4 B

€CTECTBCHHOHAYYHBIX
qucuuIuiaH (Gusnuku)
JUTSL pEIICHUS
CTaHIAPTHBIX 33724 B
COOTBETCTBHH C

omuOKaMu 1
OTJCILHBIMU
npo0eraMu 3HaeT
OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX

MOJTHOTHI ¥ TOYHOCTH
3HaeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCUUILIMH ((U3UKH)
JUIS pelIeHus

COOTBETCTBHH C HAarpaBJIeHHOCTHIO JUCHUIUIAH ((DU3UKH) CTaH/apTHHIX 3a/1a4 B
HAarpaBJIeHHOCTHIO npodecCHOHANBHOMN JUISL peLICHUS COOTBETCTBHH C
npodeccHoHaNIBEHOM JESATEIBHOCTH CTaHJapTHBIX 337134 B HaIlpaBJIEHHOCTHIO
JEATETbHOCTH COOTBETCTBHH C TIpodeCCHOHANBHOM
HaNpaBICHHOCTHIO JIESITEIIEHOCTH
poeCCHOHATBHOM
JIESITEIIbHOCTH
b1.0.10-VY.1 Ob6y4arommiics He | OOywarommiics cmabo | OOywarommiics ymeer | OOywarommiicss  ymeer
YMEEeT HCIONb30BaTh | yMEET  HCIIOJIb30BaTh UCIIOJIb30BATh UCIIOJIb30BATh
OCHOBHBIE  3aKOHBI | OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAyYHBIX | €CTECTBEHHOHAyYHBIX
quctuinive (pusukn) | auctmruine  (Pusukwm) | aucnumuivH (Gusuku) | aucuuiuinH - (pusukm)
ULt pemeHus | s pemeHus JUISL pELICHUS UL pemeHus
CTaH/apTHHIX 33/1a4 B | CTAaHJApTHBIX 3aJad B | CTaHAAPTHHIX 3a/la4 B | CTaHJApTHBIX 3agad B
COOTBETCTBUH C | COOTBETCTBHHU c COOTBETCTBHH C COOTBETCTBHH c
HaIpaBIEHHOCTHIO HaINpaBJICHHOCTHIO HaINpaBJICHHOCTHIO HaIpaBJICHHOCTHIO
npodeccrnoHanbHOM npodecCHOHANBHOM IpodeCcCHOHANTBHOM IpodeCCHOHANBHOMN
JEeSATEIBHOCTH JEATETbHOCTH JIESITEIIEHOCTH JEATEIBHOCTH
B51.0.10-H.1 OO0yJatomnimiicst He Oobyuarommiics cnabo OO0y4atontuiics ¢ Obyuarommiics
BJaficeT HaBBIKaMHU BJaJICeT HaBBIKAMHU HEOOIBITIMHU cBOOO/IHO BrIasIEeT
HCIIOJIb30BaHUs UCIIOJIb30BaHMs 3HAHUH 3aTpyIHEHUSIMU HaBBIKAMH
3HAHUH OCHOBHBIX OCHOBHBIX 3aKOHOB BJIaJIeeT HaBbIKAaMU UCIIOJIb30BaHHMs 3HAHUI
3aKOHOB €CTECTBEHHOHAYYHBIX | HCIOJIb30BaHUS 3HAHUH OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX | JUCHUIUIMH ((HU3UKH) OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHbIX
JUCUUILIHH ((DU3UKH) JUIsl pELICHUS €CTECTBEHHOHAYUYHBIX JUCUUILIMH ((DU3UKH)
JUISL pELICHUS CTaHIApTHBIX 3a/1a4 B JVCIUIUINH ((DU3UKH) JUISL peTLICHNUS
CTaHAAPTHBIX 337124 B COOTBETCTBHH C JUISL peTICHUS CTaH/ApTHBIX 3371349 B
COOTBETCTBHH C HaINpaBJICHHOCTHIO CTaH/apTHBIX 3a/1a4 B COOTBETCTBHH C
HaIpaBJICHHOCTHIO npodecCHOHANBHOM COOTBETCTBHH C HaIpaBJICHHOCTHIO
npodeccHoHaNIBEHOM JEATETbHOCTH HaINpaBJICHHOCTHIO TIpoeCCHOHANBHOM
JeATeTbHOCTH podecCHOHANTBHOM JeITeIIbHOCTH
JIeSTeIbHOCTH
51.0.10-3.2 OO6yyaromuiics He OO6yyarommiics cnabo OO6yuatoniuiics ¢ OOGyuaroutuiics ¢
3HAEeT OCHOBHBIC 3HAeT OCHOBHBIE 3aKOHBI HE3HAYUTEIbHBIMU TpebyeMoii CTeNeHbI0
3aKOHBI €CTECTBEHHOHAYYHBIX OlIMOKaMU U MOJIHOTBI ¥ TOYHOCTH
€CTECTBEHHOHAYYHBIX | AMCUMIUIMH ((PU3MKN), OTAEIBHBIMU 3HAEeT OCHOBHBIEC 3aKOHBI
JUCUUIUIMH UCIIOJIBb3YIOIIUECS B npoOenamMu 3HaeT €CTECTBEHHOHAYYHBIX
(pu3uxm), 3KCIIEPUMEHTAIIbHBIX OCHOBHBIE 3aKOHbI JucuuIuiiH (pusznkn),
UCTIONIb3YIOIINeCs B HCCIIeIOBAaHUAX €CTECTBEHHOHAYYHbIX HCTIOJNIB3YIOIINECS B
9KCTIEPUMEHTAIBHBIX | 3JIEKTPOOOOPYIOBAHUS JUCIUIUIMH ((U3UKH), 9KCIIEPUMEHTAIIbHBIX
HCCIIeIOBAaHUAX U CPEICTB HCTIONB3YIOIINECS B HCCIIEIOBAHUAX
JIIEKTPO- aBTOMATH3ALUH 9KCTIEPUMEHTAIIbHBIX IIEKTPOOOOPYLOBAHUS
00opynoBaHus U HCCIIEIOBAHUAX U CPEICTB
cpencTB IIEKTPOOOOPYIOBAHUS aBTOMATH3ALUH
aBTOMATH3aLUH U CPEICTB
ABTOMATH3aLIUH
b1.0.10-Y .2 OO6yuJarommiics He Obyuarommiics cnabo OO0yJatonmiicss ymeeT OO0yqatonuiicss ymeeT
yYMeeT HCIIOJIb30BaTh yMeeT HCIIONB30BaTh HCIIOJIb30BaTh HCIIOJIb30BaTh
OCHOBHBIE 3aKOHBI OCHOBHbIE 3aKOHBI OCHOBHbIE 3aKOHBI OCHOBHbIE 3aKOHBI
€CTECTBEHHOHAYYHBIX | €CTEeCTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
qucuutuiaH (Gusukn) | muctmioinH (QU3NKKM) B | AUCUUIUTNH (QU3UKK) B | TUCIHHIUIHH (PH3UKH) B
B 9KCIIEPUMEHTAIIbHBIX 9KCTIEPUMEHTAIILHBIX 9KCTIEPUMEHTAIIbHBIX
9KCTIEPUMEHTAIIBHBIX HCCIIEIOBAHUSAX HCCIIEIOBAHUSAX HCCIIEIOBAaHUAX
HCCIIeJOBAaHUSAX 3JIEKTPOOOOPYAOBaHUS | 3NEKTPOOOOPYAOBaHUS | 3NIEKTPOOOOPYHAOBaHUS
JIIEKTPO- U CPEICTB U CPEICTB U CPENCTB
00opytoBaHus U aBTOMATH3ALUH ABTOMATH3ALUH aBTOMATH3aLUH
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CpencTB
aBTOMAaTH3ALUU
b1.0.10-H.2 OOyyaromuiicst He OOyyatomuiicst cnabo OO0yuaronuiics ¢ OOyyaromuiics
BJIaJIcE€T HABBIKAMU BIIajiceT HaBBIKAMU HEOOJIBIINMH CBOOOHO BjaaeeT
HCIIOJIb30BaAHUS HCIOJIb30BaHUs 3HAHUH 3aTpPYAHCHUSIMU HaBBIKAMU
3HaHMH OCHOBHBIX OCHOBHBIX 3aKOHOB BIIajiceT HaBBIKAMU HCIIOJb30BaHUs 3HAHUIN
3aKOHOB €CTECTBCHHOHAYYHBIX | WCIIOJB30BAaHUS 3HAHUIA OCHOBHBIX 3aKOHOB
€CTECTBCHHOHAYYHBIX | NUCIMIUIMH (PHU3UKH) B OCHOBHBIX 3aKOHOB €CTECTBCHHOHAYYHBIX
mucnutuiaH (prs3nkm) SKCIEPUMEHTAIBHBIX €CTeCTBEHHOHAYIHBIX IUCIUTUIAH ((QU3UKN) B
B HCCIICIOBAHUAX IUcUUIUIAH (QU3NKK) B SKCIEPUMEHTANBHBIX
SKCIIEPUMEHTANBHBIX | 3IIEKTPOOOOPYIOBAHHS IKCIIEPUMEHTAIBHBIX HCCIIETOBAHUAX
HCCIIETOBAHUAX U CPEICTB HCCIIETOBAHUAX AIIEKTPOOOOPYMOBAHHUS
ANEKTPO- aBTOMAaTH3aINH AIIEKTPOOOOPYIOBAHHS U CPEICTB
000pyIOBaHUS U CPENICTB aBTOMAaTH3alNH
CpeICTB aBTOMAaTH3aINH
aBTOMAaTH3AIUU

3. TunoBbIie KOHTPOJIbHBbIC 3aIaHUA U (I/IJ'II/I) HHbIC MaTE€pHaJIbl, H606X0)1HM[>IC JJIF OICHKH
3HaHHﬁ, yMeHHﬁ, HAaBBbIKOB U (HJI]/I) onbITa 1€ATCJIbHOCTH, XapPaKTCPU3YIOLIIHX
C(l)OpMI/IpOBaHHOCTI) KOMIIeTEHIINI B nmpouecce OCBOCHUS TUCHHUIIIMHBI

TunoBble KOHTPOJbHBIC 33JaHUSI U MAaTEepPHAIIbl, HEOOXOAUMBIE JIJIsl OLICHKU 3HAHUI, YMEHUN U
HaBBIKOB, CO/ICPIKATCS B yU€OHO-METOIMIECKHUX pa3padOTKax, MPUBEICHHBIX HIDKE.

1. OcHOBBl BHOpAIlMOHHON MEXaHUKU [DIEKTPOHHBINH pecypc] yueb. mocobue st
CaMOCTOSITENTLHON pabOTHI CTYJCHTOB OYHOW M 3a04HON (hopM OOydeHHs HAIpaBJICHUS MTOATOTOBKH
23.03.03 DOkcmmyaTtausi TPaHCIOPTHO-TEXHOJOTHYECKUX MAIIMH U KOMIUIEKCOB / FOxkHO-Ypanbckuit
I'AY, HUucturyr Arpounxkenepuu ; coct.. E. M. Bbacapeiruna [u gp.| .— Yensbunck: HOxHo-
VYpanbckui I'Ay, 2016 — 58 c. — Hocrtyn u3 JIOKaJIbHOMN CeTH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonmHoBas 1 KBaHTOBas ONTHKA [ DIEKTPOHHBIN pecypc]| : METOAUYECKUE yKa3aHUs U 3aaHUS
1o Gu3MKe I OaKaIaBpOB M CTYACHTOB MHKCHEPHBIX CIIEIUAIBHOCTEH / cocT.: E. M. bacapeiruna [n
ap.] ; FOxuno-Ypansckuii 'AY, UnctutyT arpounxkenepun .— Yensounck: KOxuo-Ypanbckuit 'AY,
2015 .— 41 c¢. — Jloctyn u3 nokambHoM ceru http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
Hoctyn u3 cetn Uateprer http://188.43.29.221:8080/webdocs/fisika/12.pdf

3. MonekynsapHas ¢(usuka [DneKTpOoHHBIH pecypc| : Meron. ykasanus / cocT.. E. M.
bacapeiruna [u np.] ; FOxHo-Ypansckuit 'AY, UHctutyT arpounxenepun .— Yensobunck: FOxHo-
VYpanbckuit Ay, 2017 — 20 c.— Hoctyn u3 JIOKaJIbHOMN ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hoctyn u3 ceTu WuTepHer
http://188.43.29.221:8080/webdocs/fisika/13.pdf.

4. MeToauveckne MaTepHaJIbl, ONpeessolue NpoueaIypbl OllecHNBAHUSA 3HAHUI, YMEHHH,
HABBIKOB M (MJIN) ONBITA 1eATEJIbHOCTH, XapaKTEePU3yIIUX ¢()OPMHUPOBAHHOCTH
KOMIIeTeHIIMH

B nanHOM paszgenie METOOMYECKHE MaTEpHallbl, OIPEIEIAIOIIHAE MPOLEAYpPbl OLICHUBAHUS
3HAHWWA, YMEHUH, HABBIKOB, XapaKTepHU3YyIOLIUX 0a30BbIi 3Tan (GOpMHUPOBAHUS KOMIETEHUUN IO
mucuuinHe «Pu3KnKa», IPUBEAEHBI IPUMEHUTEIBHO K KAXKJIOMY U3 HCIIOIb3YEMBIX BUJIOB TEKYILETO
KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTeCTalluU 00YyJaroLIIXCsl.

4.1. OneHo4HbIe CPeACTBA IS IPOBEACHHUS TEKYLEro KOHTPOJIsl yCIIeBaeMOCTH

4.1.1. Onpoc Ha NPaKTUYECKOM 3aHITHH
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http://192.168.0.1:8080/localdocs/fisika/11.pdf
http://192.168.0.1:8080/localdocs/fisika/12.pdf
http://188.43.29.221:8080/webdocs/fisika/12.pdf
http://192.168.0.1:8080/localdocs/fisika/13.pdf
http://188.43.29.221:8080/webdocs/fisika/13.pdf

OTBeT Ha MPAKTUYECKOM 3aHITHU UCTIOIB3YETCS TSl OIICHKH KaueCcTBa OCBOCHUS 00YYarOIIUMCS
OCHOBHOW TpodecCHOHANBHOW 00pa30BaTEIbLHON TPOrpaMMBbl 1O OTAEIHHBIM BOIMPOCAM U TeMam
JTUCIUTIIMHBL. TeMbl W TUIaHBl 3aHATHH (CM. MeEToApa3paboTKu 1. 3) 3apaHee COOOIIAI0TCs
oOyuatomumcsi. OTBET OICHUBACTCS OIEHKON «OTIUYHO», «XOPOIIO0», «YAOBIECTBOPUTEIHHOY» WU
«HEYJIOBJICTBOPHUTEIBHOY.

Ne OlLieHOYHbIE CPEJICTBA Kox u Haumenosanue
TunoBble KOHTPOJBbHBIE 3alaHus © (WJIU) WHBIE MaTepHAabI, WHJUKATOpa
HEOOXOUMbIE JUIS OLEHKU 3HAHUN, YMEHU, HaBBIKOB U (MJIN) OTIBITA KOMIIETEHIINH
JESITEIIbHOCTH, XapaKTePU3yIOIINUX c(hOpPMUPOBAHHOCTH
KOMIETEHIIMH B MPOLIECCE OCBOCHMUSI TUCIUTUIMHBI

1 | Auck pamuycom 20cm  Bpaimiaercs COrJacHO  YPaBHEHUIO Na-1.0IIK-1
(p=A+Bt+Ct2, rae A=3 pax; B = - 1t C=0,1c? ¢ - YroJi IoBOpoTa Hcnonp3yet

panuyca nucka. Onpenenurts JUisi MOMeHTa BpeMeHu 4,0 ¢ 3HaueHue OCHOBHBIE 3aKOHBI
yria MeXIy BEKTOpamMH IOJHOTO U HOPMAJbHOTO YCKOPEHMi, a | €CTeCTBEHHOHAYYHBIX

TaKXe YHUCIO 000POTOB, CACTAHHBIX TUCKOM K JAHHOMY MOMEHTY OT JUCHUTUIUH JJIs
Hayana BpameHus. M300pa3uTh BEKTOpHl BCEX KHUHEMATHUYECKUX peuieHus
BEJIMYMH B YKa3aHHBIA MOMEHT BPEMEHU CTaH/JapTHBIX 33/1a4 B
COOTBETCTBUU C
HaIpPaBJIEHHOCTHIO
npodecCuoHaIbHOM
JIESITEJIbHOCTH
2 | 'anpBanometp umeet conpotusienue 200 Om, u npu cuie Toka 100 NJ-1.0I1K-5.
MKA cTpeika OTKIIOHEHHS Ha BCIO mKkamy. Kakaih mo0aBOYHBII VYyacTByeT B
pPE3UCTOpP HAA0 MOJKIIOYHTH, YTOOBI TpUOOp MOXKHO OBUIO | IKCIEPUMEHTAIbHBIX
MCIIOJIb30BaTh KAaK BOJIBTMETP JUIsl U3MEPEHUs HampsbkeHus 1o 2 B? UCCJIEJOBaHMSIX
Kakoii myHT HaJi0 MOAKIIOYUTH K 3TOMY TaJbBaHOMETPY, UTOOBI €ro | 3IEKTPOOOOPYAOBAHUS
MOKHO OBbUIO MCHOJIb30BaTh KaK MUJUIMAMIIEPMETP JUIsl U3MEHEHMS U CPEICTB
cuibl Toka 10 10 MA? aBTOMAaTH3aIluU

Kpurtepun onenku orBera (Tabi.) TOBOJATCSA A0 CBEAEHHS OOydYaroOIIMXCs B Hayalle 3aHATHH.
OneHka 00BsBIISIETCS 00YYaIOLIEMYCsl HETIOCPEACTBEHHO MOCTe OTBETA.

Ilkana Kpurepun onenuBanus

- 00yJaroIuiics OJTHO YCBOMII YUeOHBIN MaTepuan,

- HpOSIBJ'IﬂeT HaBBIKHW aHaJIN3a, O606III€HI/I$[, KpI/ITI/I‘IGCKOFO OCMBICJICHUS
Y BOCHPUSTHS MHPOPMAIINH, HABBIKUA OMMCAHUS OCHOBHBIX (PH3UYECKHX
3aKOHOB, SIBJIEHUW U MPOLIECCOB;

- Marepuajg M3J0XKEH TIPAMOTHO, B OINPEICICHHOW JIOTUYECKON
MOCJIEI0BATEIHHOCTH, TOUHO MUCTIOJIB3YETCSl TEPMUHOJIOT U,

- TIOKa3aHO YMEHHUE WJUIIOCTPUPOBATH TEOPETUUECKUE IOJIOKEHHS
KOHKPETHBIMH IIPUMEPAMH, IPUMEHATh UX B HOBOM CUTYalluu;

- IPOIEMOHCTPUPOBAHO YMEHUE PEILIATh 33/1a4H;

- MOFYT 6BITI> I[OHyHICHI)I OIHAa—IB€ HCTOYHOCTH HpI/I OCBCIICHNHN
BTOpOCTeHeHHI)IX BOHpOCOB.

Onenka 5
(oTHMuHO)

OTBET YIOBJICTBOPSICT B OCHOBHOM TPEOOBaHUAM Ha OIECHKY «5», HO TIPH
Ornenka 4 3TOM UMEET MECTO OJIMH U3 HEAOCTaTKOB:

(xoporo) - B YCBOCHHM Y4eOHOTO Marepuaja JOMYIIeHbl HEOONbIHNe MPOOebl,
HE MCKa3UBIIUE COIEP)KaHUE OTBETA;

- B pCIICHUU 3a1a4 JONMYIICHbI HE3HAYUTCIIbHBIC HCTOUYHOCTH.

Onenka 3 - HETIOJIHO WJIM HETOCIIEIOBATENIbHO PACKPBITO COJIEpKAHUE MaTepHuala,
(YOOBIETBOPUTENHHO) | HO TOKa3aHO oOIee MOHMMaHUE BOINPOCA U MPOJAEMOHCTPHPOBAHBI
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YMEHHUS, 10CTAaTOUHbIE 1JIs JadbHEHIIEro YCBOCHUS MaTepuana;

- UMENHCh 3aTPyAHEHHs] WIM JONYIIEHbl OIIMOKKM B ONpeAeeHUN
MOHATHI, WCIOIb30BAaHUH TEPMHHOJIOTHH, OMHUCAHUU (U3HMUECKUX
3aKOHOB, SIBJICHUN M IIPOLIECCOB, PEUICHUH 3a]a4, UCIIPABICHHBIE MOCTE
HECKOJIbKUX HaBOJIAIIUX BOIPOCOB;

- HEMOJIHOE 3HaHHWE TEOPETHYECKOro marepuaina; oOydaroluiics He

MOXCT IIPUMCHUTH TCOPHIO B HOBOM CUTYyaluu.

BAXKHOI 4acTHU yueOHOro Mareprana;
Onenka 2 ya P ’

(HEYTOBJICTBOPUTEIIHHO)
TEPMUHOJIOTHH,

nmponeccoB, pCHICHUMU 3ada4, KOTOPLIC
HCCKOJIbKHX HABOAAIIHNX BOITPOCOB.

HC

- HE PacKpbITO OCHOBHOE COZIepKaHHe yueOHOro Marepuaia;
- O0Hapy)XeHO HE3HaHHWE WJIM HEMOHMMaHHWe OoJbIled win Hamboee

- JOMYIIEHBbI OMIMOKU B OMPEICICHUU TMOHSATHH, MPU HCIOIB30BAHUU
B OINUCAaHUU (PU3UUYECKUX 3aKOHOB,
WCIIPABIICHBI

SIBJICHUU U
nocie

4.1.2. OnieHuBaHMuEe OTYETA 110 JTAOOPATOPHOIT paboTe

Otuer o 1abopaTopHO paboTe UCMOB3YETCs TSl OLIEHKH KaueCTBa OCBOEHUs 00yUdaromuMcs
OCHOBHOU TIPO(heCCHOHATBLHOM 00pa30BaTEeIbHOM MPOTPAMMBI 10 OTACIBHBIM TeMaM JHCIHILTAHBL.
Copepxannie u ¢popMa oT4eTa 110 JTa0OPATOPHBIM PabOTaM MPUBOAUTCA B METOJIMYECKUX YKA3aHUIX K
naboparopabiM padoram (m. 3 POC). CoxepxaHue oTdeTa M KPUTEPUU OICHKH oTdera (Tabi.)

JIOBOJISITCS JI0 CBeJIeHUsl 00y4JarolnuXCsl B HaYasIe 3aHsITHH.

Ne OneHoYHbIE CPEJICTBA Kon v HanmeHnoBaHue
TumnoBele KOHTpPOJIBHBIE 3afaHus U (WIM) MHBIE MaTepuabl, UH/IMKaTopa
HE0OXOUMBbIE JUIsl OLIEHKU 3HAHWM, YMEHHM, HaBBIKOB U (WJIK) OIbITa KOMIIETEHIIUH
NeSITeIbHOCTH, XapaKTepU3YIOIUX c(OpMHUPOBAHHOCTh
KOMIETEHIIMH B IPOLIECCE OCBOCHMSI IUCIUIIIMHbI

1 1. Uto Ha3bIBaeTCSA CUIJION TSXKECTH? N-1.0IIK-1
2. Yro nogHUMaeTcs Mo/ CUIIONH BCEMUPHOT'O TSTOTEHUS? Hcnons3yer
3. anumute GopMyiy Ui ONPeIeIEHUs] YCKOPEHHS! CUIIbI TSXKECTH. OCHOBHBIE 3aKOHBI
4. Kak onpezensiercss ycKOpeHHe CBOOOHOTO MaJieHHsI C TOMOIIBIO €CTECTBEHHOHAYYHBIX
MaTeMaTHYeCKOro MasiTHUKa? JUCLUIUIAH 715
5. Yto Ha3bIBaeTCs MAaTEMATUYECKUM MasiTHUKOM? pelieHus
6. Kak omnpenenuTs neproa KonebaHuii MaTeMaTHYECKOTO MasiTHUKA? | CTaHAApPTHBIX 337134 B
COOTBETCTBHH C
HaIpPaBJIEHHOCTHIO
npodecCuOHATbEHON
JESTEIIBHOCTH
2 1. Yro moHuMaeTcs 1oj CONpOTUBICHUEM TPOBOHUKA? N-1.0I1K-5.
2. OT Kakux apaMeTpoB IIPOBOJAHMKA 3aBUCUT €TI0 CONPOTUBIICHHE? VYyactByeT B
3. Kak 3aBUCHUT COIPOTUBIIEHHE METAJIIMYECKOTO TPOBOAHHKA OT JKCIIEPUMEHTAIIbHBIX
TEeMIEPATyphI? MCCIIEJOBAHMSIX
4. 3mepeHue copoTHUBIEHUN METOAOM MOCTa Y UTCTOHA. 3NEKTPOOOOpyI0BaHUS
5. Kak onpenenuts MOJIHOE CONPOTUBIIEHUE ITPH NTOCIIE0BATEILHOM U CPEICTB
U TIapajuieIbHOM COEIMHEHUU PE3UCTOPOB? aBTOMAaTH3AINH

OTtuer OICGHUBACTCA IO YCMOTPCHHUIO ITp€rioaaBaTeIsd OHGHKOﬁ COTIUYHO», «XOPOLIO»,
«YHAOBJICTBOPUTCIBHO», «HCYAOBJICTBOPUTCIBHO» HIIN OLICHKOM GauYTCHO», «HE 3a4TCHO». OI_ICHKa

«3auTE€HO» CTaBUTCS oOywarommmcs, ypoBeHb 3YH koTophix

COOTBETCTBYET KPHUTEPHUSM,

YCTAHOBJICHHBIM JJISI TIOJIOKHUTCJIIBHBIX OILICHOK («OT.III/I‘-IHO)), «XOpouIo», ((y,Z[OBJ'ICTBOpI/ITeHLHO»).

OreHka 00BSABIIACTCS 00YUAIOMIEMYCsl HEITOCPEICTBEHHO MOCJIE CIavu OTUEeTa.
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Ilkana Kpurtepuu oneHuBaHus
- N3JI0)KEHHE MaTepualia JOTHYHO, TPaMOTHO;
- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEH;
Ouerrka 5 - YMEHHE BBICKAa3bIBaTh M OOOCHOBATH CBOM CYKICHHUS NpPU OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;
(oTIIMYHO)
- YMEHHE ONHCHIBATh (PU3NUECKUE 3aKOHBI, SIBIICHUS U POLIECCHI;
- YMEHHE MPOBOAMTD U OLICHUBATH PE3YJIbTAThl H3MEPEHHUIA;
- CIIOCOOHOCTH pemaTh 331a4H.
- U3TI0’KEHHE MaTepHalia JJOTHYHO, TPAMOTHO;
- CBOOOHOE BIIaZICHUE TEPMUHOJIOTHEH;
Onenka 4 - OCO3HAHHOE IIPUMEHEHHUE TEOPETUYECKUX 3HAHUM JUIsI ONMCAHMS
(xoporo) (GU3MUECKNX 3aKOHOB, SIBICHHH M IPOIECCOB, PEIICHUS KOHKPETHBIX
3aa4, TPOBENEHUS M OLEHUBAHUSA pPE3yJIbTaTOB H3MEPEHHUH, HO
cozepkanue v (opMa OTBETA UMEIOT OTJICJIbHBIC HETOYHOCTH.
- U3TI0KEHHE MaTepHalia HeMOIHO, HETTOCIIeI0BaTEIbHO,
- HETOYHOCTH B ONpEACICHHH NOHATUH, B NPUMEHEHUW 3HAHUW JUIS
Ouetika 3 onucaHusi (U3NYECKHX 3aKOHOB, SIBICHUH W IPOIECCOB, pemieHus
KOHKPETHBIX 3a]1a4, IPOBEJICHNS 1 OLICHUBAHUS PE3YJIbTATOB U3MEPEHHH,
(YIOBIETBOPUTEIHHO) .
- 3aTpyAHEHUS] B 000CHOBAaHUM CBOMX CYKIICHHIA;
- oOHapyXHBaeTCs HEJOCTaTOYHO TJIyOOKOE IOHMMAaHHE H3YYEHHOTO
MaTepHaa.
- OTCYTCTBHE HEOOXOJMMBIX TEOPETHUECKUX 3HAHHIA; JOMYIICHBI OMINOKH
B OIPEICIICHUH MOHATUN W ONMCAaHWH (PU3NYECKUX 3aKOHOB, SIBICHUH U
Onenka 2 IIPOLIECCOB, MCKAXKEH WX CMBICI, HE pelleHbl 3aJaud, HE IPaBUIIBHO

(HEey/10BJIETBOPUTEIILHO)

OLICHUBAIOTCSI pE3YJIbTAaThl U3MEPEHUI;
- HE3HaHME OCHOBHOI0 Marepuajna y4yeOHOW MpOrpaMMsl, JTOIYCKAarOTCS
rpyObIe OMOKH B U3JI0KESHUH.

HIxkana

Kpurepun onenuBanus

OHGHKa GaYTCHO»

- U3JI0KEHHE MaTepuasa JOTUYHO, TPAMOTHO;
- cBOOOTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKAa3bIBaThb M OOOCHOBATH CBOM CYXJICHUS TPU OTBETE Ha
KOHTPOJIBHBIC BOTIPOCHI;

- YMEHHE OMUCHIBATh (PU3NYECKUE 3aKOHBI, SIBIICHUS U TPOIIECCHI;

- YMEHHE MMPOBOJUTH M OIICHUBATH PE3YJIbTAThl N3MEPEHUIA;

- CHOCOOHOCTh pellaTh WHXXEHEPHbIE 3aJaud (JOMYCKaeTCsl HajIuudue
MaJIO3HAYUTEIIBHBIX OMIMOOK WM HEIOCTATOYHO IIOJHOEC PACKPBITHE
coJiep>KaHue BOMPOCa WM MOTPEIIHOCTh HEMPUHIIUITHAIBHOTO XapaKTepa
B OTBETE HA BOMPOCHI).

OI_ICHKa «HEC 3a4YTCHO»

- OTCYTCTBHE HEOOXOAMMBIX TEOPETHUUECKUX 3HAHUM; JTOMYIIEHbI OIINOKU
B ONpEICICHUN MOHATUNH U ONMUCAHUU (PU3MUYECKUX 3aKOHOB, SBJICHUU U
IIPOLIECCOB, MCKAXKEH MX CMBICI, HE PEIICHBbI 3aladyd, HE INPaBUIbHO
OLICHUBAIOTCSI pe3yJIbTaThl U3MEPEHUN;

- HEe3HAaHHE OCHOBHOTO Marepuana yueOHOH MporpaMmbl, JOMYCKAlOTCS
rpyOble OIIMOKH B M3JI0KEHUU.

4.1.3. TectupoBanue
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TecTupoBaHWe HCIONAB3YETCS MJIs OICHKA KauyecTBa OCBOCHHS OOYYarOIIMMCS OCHOBHOM
npodeccHOHaTbHON  00pa3oBaTeIbHOM MPOrpaMMbl MO  OTACIBHBIM TeMaM MM  pasjesam
TUCIUTIINHBL. TecT mpencTaBisier coO0H KOMIUIEKC CTaHIAPTU3MPOBAHHBIX 3aJIaHWN, TTO3BOJISFOIIII
YIIPOCTUTH TPOILENypy H3MEpeHHs] 3HaHUH W yMeHui oOyuarommxcs. OOydarommMmcsi BBIAAIOTCS
TECTOBBIC 3a1aHUs ¢ (HOPMYJIUPOBKON BOIPOCOB M MPEIOKEHUEM BbIOpATh OJIMH MPABUIBHBIA OTBET

N3 HCCKOJIBKHUX BAPUAHTOB OTBCTOB.

Ne OlLieHOYHbIE CPEJCTBA Kon u HanmenoBanue
TunoBble KOHTPOJbHBIE 3aJaHus M (WIKM) UHBIE MaTepHalbl, UHAMKATOpa
HE00XO0AUMBbIE AJIs1 OLIEHKU 3HAaHUM, YMEHUH, HABBIKOB U (MJIN) OIbITA KOMIIETEHIIUU
JESITEIIbHOCTH, XapaKTEePU3YIOIINX c(OpMHPOBAHHOCTH
KOMIIETEHIIMH B IPOLIECCE OCBOECHUS TUCIIUILIIMHbI

1 1. Eciu uMIyinbCc CUCTEMBI MaTEpUAbHBIX TOYEK B OTCYTCTBUU NA-1.011K-1
BHEIIIHUX CHJI OCTAeTCs MOCTOSIHHBIM, TO LEHTP MAcC 3TOH CHUCTEMBI Hcnonb3yer
MOJKET JIBUTAThCH ... OCHOBHBIE 3aKOHBI
- PABHOMEPHO U NPSAMOJIUHENHO V €CTECTBEHHOHAYYHBIX
- C IOCTOSIHHBIM YCKOPEHUEM JUCLUIUINAH JJIs1
- C IEPEMEHHBIM YCKOPEHUEM peLeHus

- 110 OKPY>KHOCTH C TIOCTOSIHHON CKOPOCTHIO
2. MoMeHT uHepuMH TOHKOro obOpyuda maccoil m, paamycom R

CTaHAApPTHLBIX 3a/1a4 B
COOTBCTCTBHUHU C

OTHOCHUTEJIIBHO  OCH, MpOXOASMIeH  dYepe3  [eHTp oOpy4ya | HaIpaBICHHOCTHIO

NEPIEeHIUKYIAPHO IIJIOCKOCTH, B KOTOPOH JIGKHUT OOpyd, paBeH | mpodeccruoHaIbHOMI
2

I=mR*. Eciin ock BpamieHus: MepeHeCTH MapalieIbHO B TOYKY Ha NESATCIIEHOCTH

o0pyue, ToO MOMEHT UHEepILUU 00pyda

- YMEHBILIUTCS B 2 pa3a

- yBenuuutces B 1,5 pasza

- HE U3MCHUTCS

- ymeHbInutes B 1,5 paza

- yBenuuuTcs B 2 paza V

3. OTHOCUTEIBLHON BEJIMYMHOM SBIISETCH ...

- CKOPOCTh CBETA B BaKyyMe

- OapUOHHBII 3apsi

- JUINTEILHOCTE COOBITHS V

- DIIEKTPUYECKUH 3apsij

4. Cpennsisi KWHETHYECKAsi SHEPTUST MOJIEKYIIbI UICATHHOTO Ta3a Mpu
temmnepatype T paBHa e=iKT/2.. 3nech i=Ny+ Ny, +2Ny, T Ny, Nyp, Nk —
YHUCIIO CTEeMeHel CBOOOABI MOCTYHNATEeNbHOTO, BpalllaTeIbHOTO H
KoJ1e0aTeNbHOTO NIBIKEHUN Mousekynbl. [Ipu yclioBuu, 4TO MMEIOT
MECTO TOJBKO TIOCTYIATEIFHOC W BpalllaTelIbHOE JBYIKCHUE, IS
Bojiopojia (Hp) umciio i paBHO

-7

-5V

-2

-8

5. B mporecce HM30TEPMHUYECKOTO COOOIIEHHS TeIla MOCTOSHHOU
Macce HJICATBHOTO Ta3a ero SHTPOITHS ...

- HE MEHSeTCS

- YMCHBIIIAETCS

- yBenuuuBaetcs V

6. I3MeHeHne BHYTPEHHEN HEPTUM raza MPOU301II0 TOJIBKO 32 CUET
paboThI CxKaTUSI Ta3a B ...
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- N30TEPMHUUECKOM IIpOLIECCE

- n300apHOM TIpolecce

- N30XOPHOM ITpoLecce

- anunabarudeckoM mpotuecce V

7. TodeuHsli 3apsn +q HAXOOUTCA B LEHTPE CQEepUIECKOM
noBepxHocTu. Eciu 3aps cMeCTUTh U3 LIEHTpa cepbl, OCTaBIIAS €ro

BHYTPH Hee, TO MMOTOK BEKTOpa HaIPSYKEHHOCTH
3JIEKTPOCTATHYECKOTO TOJIS Yepe3 MOBEPXHOCTh CHEPHI. ..
YMEHBIUIUTCS

He u3Menurcs V

YBEITUIHUTCS

8. Ecnu yBenmMuuTh B J1Ba pa3za HANpsHKEHHOCTH SJIEKTPUYECKOTO TOJIS
B IIPOBOJIHUKE, TO yJI€JIbHAs TEIIOBAsi MOIIHOCTb TOKA ...

- YMEHBIINTCS B JIBA Pa3a;

- HE U3MEHHUTCS;

- YMEHbIIUTCS B 4 pa3a

- yBenuuuTcs B 4 paza; V

- YBEITMYHUTCS B J[BA pa3a;

9. Ilpu mnomemeHUM JUAJIEKTPUKA B  DIIEKTPUUYECKOE  I10JIe
HANpSHKEHHOCTh  JJIEKTPHUYECKOTO0 TOJNsT  BHYTPH OECKOHEYHOTO
OJTHOPOJHOTO  M30TPOIHOTO AMIJIEKTPUKA C  JUDJIEKTPUYECKOH
MPOHHUIIAEMOCTBIO € ...

- OCTaeTCs HEeM3MEHHOMN

- OCTAETCsl PaBHOW HYJIIO

- YBEJIMUUBAETCA B € pa3

- yMeHbIlaercs B € pa3 V

10. YMeHblIeHHE aMIUIMTYbl KOJI€OAaHUN B CHUCTEME C 3aTyXaHUEM
XapakTepu3yeTcss BPEMEHEM penakcanuu. Eciu npu HEen3MEeHHOM
OMHYECKOM COINPOTUBIICHUH B KOJeOaTeIbHOM KOHTYPE YBEIUYUTH B
2 pa3a UHIYKTUBHOCTB KaTYIIKH, TO BPEMs PEIaKCaluu. ..

- YMEHBUINTCSA B 2 pa3a

- yBenuuuTcs B 2 paza V

- YBEITMUUTCS B 4 pasza

- yMeHbIINTCS B 4 pa3a

1. Kakoe siBiieHME JIEXHUT B OCHOBE JIeMCTBUS caxapumeTpa?

- HHTep(epeHIUs NOIIPU30BAHHOTO CBETA;

- IBOMHOE JIy4EIIPEIOMIICHHUE;

- BpallleHHe IUIOCKOCTH nossipuszanuu; V

- UI3MEHEHHE UHTEHCUBHOCTH CBETA.

2. VYcraHoBka g nonydeHus koiseny HbproToHa ocBemaercs
na/IaloIIMM HOPMaJIbHO MOHOXPOMATHYECKHUM CBETOM JITTMHOMN BOJIHBI
0,6 mxm. OmpenenuTe TONIMMHY CJIOS BO3JIyXa, TaM, TJ€ B
OTpa’KEHHOM CBETE BHJIHO MEPBOE CBETIOE KOJbI0 HbroTOHA.

- 0,15 mxMm; V

- 0,30 MKM;

- 0,45 MKM;

- 0,75 MKM.

3. Uemy paBHa pa3HOCTh BOJIH, IPUXOIAIIMX B JAHHYK) TOYKY OT
JBYX coceqHUX 30H Ppenens?

- O’

- M2,V

NJ-1.0I1K-5.
VYyacTByeT B
9KCHEPUMEHTATbHBIX
HCCIEIOBAHUIX
3JIEKTPOOOOPYI0BAHUS
U CPEICTB
aBTOMaTH3aluu
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- 7L,

- 2\.

4. Ha  mudpaknmoHHy0  pemeTKky  MajgaeT  HOPMalIbHO
MoOHOXpomaThueckuii cBeT (A=0,7 wmkm). Omnpenenure MNepUOL
TUQPAaKIMOHHOW  peleTKH, eclu Ha JKpaHe BuxHo 11
TU(GPaKIUOHHBIX MAKCHUMYMOB.

- 3,5 mxm; V

- 7,0 MKM;

- 7,7 MKM;

- 0,14 MEM.

5. Ompenenure CKOpoCTh CBETa B BOJE, €CliM yroia bprocrepa npu
OTpPaXEHHUHU CBETA OT MOBEPXHOCTHU BOJIBI OKA3aJICs PaBHBIM 53°.

- 3-10° m/c;

- 2,8-108 Mm/c;

-2,25-10° m/c; V

- 1,33-10° m/c.

6. Kak wu3MeHseTcs WMHTEHCHUBHOCTh €CTCCTBCHHOTO CBETA,
MPOLIENIIET0 Yepe3 OUH MosIpu3arop?

- yMeHblIlaeTcs B 4 pasa;

- yMeHblIaercs B 2 pasza; V

- YCUJIMBAETCSA B 2 pasa;

- octaercsi 6e3 U3MEHEHUH.

7. Ha nneHky olMHAaKOBOM TOJIIMHBI (TIOKa3aTelb npenomieHus 1,4)
HOpMAaJIbHO MajaeT Oemnblii cBeT. [Ipu kakoil HaMMEHbIIEH TOIIINHE
TUICHKH OTPaKEHHBIN OT Hee CBeT OynueT 3eneHbiM (A=0,56 Mxm)?
-2:107

110" m; V

-0,4-10° m;

-0,5:107 m.

8. Ompenennre KUHETHYECKYIO HHEPrHi0 (OTORIEKTPOHOB, €CIIU
paboTa BBIXOZa paBHa 4,810 JIx, a wacrora majarouiero cera
1-10" ¢*, h=6,6-10"* Jik-c.

1,810 Jix; V

-3,3:10™"° Jik;

-4,8-10™"° Jx;

-6,6-10™° k.

9. ®oton c¢ sHepruert 100 k3B B pe3ynbprare KOMITOHOBCKOIO
paccesiHUsL Ha D3JIEKTpOHE OTKIOHWiICS Ha yron 90°. Onpenenute
SHEPrHI0 paccesHHOro poroHa. OTBET OKPYTIUTE JI0 LIETBIX.

- 68 K3B;

- 84 x3B; V

- 92 k3B;

- 102 x3B.

10. TlonHast mydeumnyckaTelbHas CIOCOOHOCTh abCONIOTHO YEPHOTO
TeNa paBHa 3 Br/em?. Onpenenure IJIMHY BOJIHBI, COOTBETCTBYIOLIYIO
MaKCUMyMY UCITyCKaTeNbHOM CIIOCOOHOCTH HTOTO TeNa.

- 6,1 MKM;

- 3,4 mxm; V

- 1,91 MxMm;

- 0,8 MKM.
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[To pesympraTam TecTa OOYYArOMIEMYCS BBICTABISETCS OIICHKA «OTIUYHO», «XOPOIIOY,
«yIOBJIETBOPUTEIILHO» UJIH «HEYOBIETBOPUTEIHHO.

Kputepun oneHuBanus orBera (Ta0i.) HOBOAATCSA JO CBEACHUS OOydalomuUXCsl 10 Hayaia
TecTupoBaHus. Pe3ynbTar TectupoBaHusi oOBABISETCS 00ydaroleMycss HEMOCPEACTBEHHO MOCIe €ro
cauu.

Mhcaza (% apaBtAwAY oTBETOD
Onenka 5 (OTIUYHO) 80-100
Orenka 4 (X0opo1io) 70-79
Onenka 3 (yIoOBIETBOPUTEIHHO) 50-69
Ornenka 2 (HEYIOBIETBOPHUTEIIBHO) Mmenee 50

TecroBble 3amaHMs, HUCHOJB3YIOLIMECS M OLEHKM KadyecTBa JUCLUUIUIMHBI C IIOMOILBIO
nHPOPMAMOHHBIX TexHoyoruii, mnpuBeaeHsl B PIIJ: «10. HMHpOpMannoHHBIE TEXHOJIOTHUH,
UCHOJb3yeMble MpPU OCYILECTBIEHUH OO0pa30BaTEeIbHOIO Hpolecca MO JUCLUIUIMHE, BKIOYas
NepevyeHb NPOrpaMMHOTO oOecrieueH s 1 MHPOPMALMOHHBIX CIIPaBOYHBIX cucteM» - My TestX10.2.

4.2. Hpoue)lypbl H OLICHOYHBIC CpeaACTBA AJIS IIPOBCACHUA HpOMe)I(yTO'lHOﬁ aTreCcTalnum

4.2.1. 3auer

3ayer sBnseTcs (QOpPMOH  OLIEGHKM KayecTBa OCBOEHHMS  OOYYaroIUMCS  OCHOBHOIM
npodeCCHOHATBPHON 00pa30BaTeIbHON MPOTpaMMBI IO paszienaM TUcHMIUIMHBL. [lo pesynapratam
3ayeta 00YYalOUIEMYCsl BBICTABIISCTCS OICHKA «3a4TE€HO» WJIHM «HE 3a4TEHO»; OICHKA «OTINYHOY,
«XOPOIIO», «YAOBICTBOPUTEIILHO», «HEYAOBICTBOPUTEILHO» B ciydae Iu(QepeHIIPOBAHHOTO
3ayera.

3a4er TPOBOMUTCS MO OKOHYAHWM UTEHHUS JIEKIMA W BBIIOJHEHUS JIA0OPAaTOPHBIX
(mpakTHUeCKUX) 3aHATHHA. 3ayeT NMPUHUMAETCs IPEernojaBaTeNIiMU, MPOBOAMBIIMMH J1aOOpaTOpHbIE
(MpakTHUECKUE) 3aHATHS, WM YATAIOMIMMH JIEKIIMH TI0 JAHHOW AMCUUIUIMHE. B ciydae oTCyTCTBHS
BEAYIIETO IMPEroIaBaTeNsi 3adeT NPUHUMACTCS TpenojaBaTelieM, Ha3HAYCHHBIM pacIOpsHKECHHEM
3aBefytouiero kadenpoil. C pasperieHus 3aBenyromero kagenpoi Ha 3a4eTe MOXKET MPUCYTCTBOBATh
npernoiaBaTens Kadeapsl, IPUBICYCHHBIN JJIs1 IOMOIIH B IPUEME 3a4eTa.

[TpucyrcTBHMe Ha 3adere mpenojaBaTenel ¢ aApyrux kadeap ©e3 COOTBETCTBYIOLIETO
pacnopsKEeHHs peKTopa, IPOPEKTOopa 1Mo yueOHO# padoTe win iekaHa (pakyiabTeTa HE IOMYCKAETCs.

@dopma(bl) TNPOBENEHUS 3adeTa (VCMmHbLL Onpoc no Ounemam, nUcbMeHHas paboma,
mecmupoganue u 0p.) ONpPeneNstoTcss Kadheapoil U JOBOAATCS J0 CBEACHUS 00ydyaromnuXcs B Hadale
ceMecTpa.

Jlns mpoBenieHHs 3adeTa BEAYIIMi IMPeroaaBaTellb HaKaHyHE IOJIydaeT B JIEKaHATe 3a4eTHO-
HK3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIllaeTCs B JeKaHAT MOCIe OKOHYaHHUsI MEPONPUSATHUS B
JICHb TIPOBE/ICHUS 3a4eTa UM YTPOM CIICAYIOIIETO JHS.

OOyuaromiuecs MpH sIBKE Ha 3a4eT 00s13aHbI UMETh MPHU ce0e 3a4eTHYI0 KHUXKKY, KOTOPYIO OHH
MPEIBSBISIOT TPENOAABATEINIO.

Bo Bpemst 3auera o0yyaromuyecs: MOTYT MOJIb30BaThCsI ¢ Pa3pelleHus BeIyILero npenoaaBares
CTPaBOYHON ¥ HOPMATHBHOH JIUTEPATYPOH, APYTUMH ITOCOOUSIMUA M TEXHUYECKHMHU CPEACTBAMHU.

Bpewmst moaroToBku oTBeTa B YCTHOH (popMe MpH caue 3aueTa JOHKHO COCTaBIATh HE MEHee
20 MuUHYT (TI0 KeJIaHHI0 00yJaroIerocst OTBET MOXKET ObITh T0CPOUHbIM). Bpems orBera - He 6osee 10
MUHYT.
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[TpenonaBaremnto MperoCTaBIsIETCs IPABO 3a/1aBaTh 00YUYAOIIUMCS JJOMOJHUTEIbHbBIE BOIIPOCHI
B paMKax MpOrpaMMbl JUCLHUIIINHBIL.

KadyecTBeHHass OLEHKa «3ayT€HO», BHECEHHas B 3a4eTHYIO KHIDKKY U 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTb, SIBJISIETCS PE3YJIbTaTOM YCIEIIHOTO YCBOSHHSI YUeOHOTO MaTepuaa.

PesynpTar 3adera B 3a4€THYIO KHIDKKY BBICTABJs€TCS B JEHb IPOBEJCHMS 3ayeTa B
NPUCYTCTBUM camoro oOyuatomierocs. IIpemogaBarenn HECyT NMEPCOHAIBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTb BHECEHHS 3alMcell O pe3yibTaTax IpPOMEXYTOYHOW aTTecTalld B
3aY€THO-IK3aMEHALIMOHHYIO BEJOMOCTb U B 3a4E€THbIE KHUKKH.

Ecnn oOyuaronuiics sSBWICA Ha 3a4eT M OTKA3aJCs OT MPOXOXKIEHHs aTTeCTallMd B CBS3U C
HENOJrOTOBJIEHHOCTbIO, TO B 3aU€THO-3K3aMEHALIMOHHYIO BEJIOMOCTb €MY BBICTABIISIETCS! OLIEHKA «HE
3aYTEHOM.

HesiBka Ha 3aueT oTMedaeTcs B 3a4€THO-9K3aMEHALIMOHHOM BEIOMOCTH CJIOBAMH «HE SIBUJICSI.

Hapymienre AMCHUIUIMHBI, CHUCBIBAaHHME, MCIIOJIb30BaHHE OOYYarOIMMUCS Hepa3pelleHHbIX
MEYaTHBIX M PYKOIHUCHBIX MAaTepHajoB, MOOWJIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMIIbIOTEPOB, HOYTOYKOB U JIPYTUX BHJIOB JUYHOW KOMMYHUKAIIMOHHONW U KOMIIBIOTEPHOW TEXHUKHU
BO BpeMs 3adera 3ampelieHo. B ciydyae HapymieHHs 3TOTO TpeOOBaHUS IPEroAaBaTellb 00s3aH
yIaIUTh 00YYaroIerocst U3 ayIMTOPUU U MPOCTABUTh EMY B BEIOMOCTH OLICHKY «HE 3a4TE€HO».

OOyyarommMcsi, HE COABUIMM 3aueT B YCTAHOBJICHHBIE CPOKM IO YBa)KUTEIbHOW IpPUYUHE,
WH/IMBUyaJIbHbIE CPOKH MPOBEICHMS 3a4eTa ONPeeNIAI0TCs IeKaHOM (haKynbTeTa.

OOyyaromuecs, HUMEIOIIME aKaJeMUYECKYI0 3aJI0JDKEHHOCTh, CHAIOT 3a4eT B  CPOKH,
ompenenseMbple YHHUBepcUTeTOM. MHdopManus o JUMKBUJALMK 33J0JDKEHHOCTH OTMEYaeTcsl B
9K3aMEHALIMOHHOM JIUCTE.

JlonmyckaeTcsi ¢ paspelleHus JeKaHaTa U JIOCPOYHas clladya 3aueTa C 3aliChi0 Pe3y/IbTaTOB B
9K3aMECHALMOHHBIN JIUCT.

WMHBanuapl ¥ JIMIA C OrpaHUYEHHBIMH BO3MOXKHOCTSMHU 3]I0POBbsI MOTYT CIaBaTh 3a4eThl B
CPOKH, YCTAaHOBJICHHbIE WHIUBUAYAIbHBIM Y4€OHBIM IUIaHOM. MHBanuabl U jauma ¢ orpaHMYEHHBIMU
BO3MOKHOCTSIMH 3/10pOBbsI, UMEIOIINE HAPYIICHUs ONOPHO-IBUIATEILHOIO ammapara, JOIMYCKaITCs
Ha aTTECTAllMOHHbIE UCTIBITAHUS B COIIPOBOXKICHUHN ACCUCTEHTOB-COIIPOBOXKIAOIIUX.

[Tponienypa mpoBeAeHUs NPOMEXYTOUHOM aTTeCTallud JUIsl OCOOBIX CIIyyaeB H3JIOKEHa B
«[TomoxeHnu 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHON aTTeCTAllUN OOYUJAIOIIUXCS 10
OIIOIl OakanaBpmara, cnenuanurera u marucrparyps» OI'BOY BO IOxHo-Ypansckuit ['AY
(FOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne OneHouHBIE CpelICTBA Kon v HanmeHoBaHMe
TunoBble KOHTPOJBbHBIE 3aJaHus M (WJIM) UHBIE MaTepHalbl, UHMKaTOpa
HE00XOAUMBIE JJIsl OLIEHKU 3HaHUM, YMEHUH, HABBIKOB U (WJIN) OIBITA KOMIIETEHIINH
NeSITENIbHOCTH, XapaKTEepU3YIOIINX c(OpMUPOBAHHOCTh
KOMIIETEHIIMH B IIPOLIECCE OCBOEHUS TUCLUTIIIHBI

1. 1. OnexTpomaranTHas HHAYKUMs. 3akoH Papanes u npasuio Jlenna. NJ-1.0I1K-1
Mexanusm Bo3HUKHOBeHUS DJ{C MHAYKIUY. Hcnons3yer
29. Teneparopel rapmonuueckot OJIC u TpaHCPOPMATOPHI. OCHOBHBIE 3aKOHBI
WHAyKTUBHOCTH IPOBOIHUKOB. DHEPIUs MarHUTHOT'O TOJIS. €CTECTBEHHOHAYYHBIX
2. IlepeMeHHBIN aneKkTpudyeckuil TOK. llenn mnepemMeHHOro TOKa. JUCLIUIUINAH JJIs
3akoH Oma ans nenel nepeMeHHoro toka. IlonHoe conpoTuBieHHE pelieHus

MepEeMEHHOMY TOKY. BekrTopHas nuarpamMma. Pe3oHaHc B memsix
IIEPEMEHHOTO TOKA.

CTaHAAPTHBIX 3a71a4 B
COOTBCTCTBHUHU C

3. DnektpomarnutHoe mone. O0obmenne 3axoHa dapases. 3akoH HaNpaBJIE€HHOCTHIO
MOJIHOTO ToKa. TOK cMemeHus. DJIEKTPOMArHUTHBIE BOJHBL. | MPOPECCHOHATHHON
VpaBuenuss Makcpema. Cucrema ypaBHeHUMM MakcBemna B JIeATeIIbHOCTH
middepeHManbHOil U MHTerpaibHOi ¢opmax. Bekrop Ymona- NJ-1.0I1K-5
[TolinTnHra. /laBiieHue cBera. VYyacTByeT B
4. Tapmonmueckuit ocummiATop. CBOOOIHBIE SIEKTPOMATHUTHBIE | IKCIEPUMEHTATbHBIX
KoJieOaHusl. 3aTyXarolne U BRIHYXICHHBIC Kojiebanus. Pe3onaHnc. HCCIIETOBAHUAX
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5. Tenepamus, mnepemada M NpUEM  DIEKTPOMArHUTHBIX BOJIH.
OTKpBITHIN KOJIeOaTeIbHBIN KOHTYD. [lpunuun ~ paboThI
pazuonepenaTynuka Hu paguoNpUEMHHKA. Monynsuust "
JNETEKTUPOBAHUE AJIEKTPOMArHUTHBIX BOJH. Paauonokauus u
TEJIEBUJICHUE.

6. lllkasna 31€KTpOMarHUTHBIX BOJH. Pa3nuuHble quana3oHbl 4acTOT
AJIEKTPOMArHUTHBIX ~ BOJIH, MX XapakTepHble OCOOEHHOCTH U
TEXHUYECKHUE CPEJCTBAa UX MONydeHHs. Vcronb3oBaHHME BHUIUMBIX,
yAbTPaUOJIETOBBIX W APYTrUX H3JIYYCHHH B PACTCHHEBOJACTBE U
KUBOTHOBO/ICTBE.

7. DJeMEeHTbl TeOMETPUYECKOM ONTUKU. OCHOBBI T'€OMETPUYECKOMU
orntuku. Dopmynsl Openens. [IpuHIUT 0OPAaTUMOCTH CBETOBBIX
nydeid. [Ipubopbl reoMeTpUIeCcKOM ONTHKH.

8.@oromeTpus.

9. DnemenTsl BoJHOBOM onTUKU. [Ipunimn ['tolirenca.

10. Hnrepdepenuus cera. KorepeHTHOCTb M ONTHYECKHH XO[
nyded. YcnoBus MakcMMymMa M MHUHHMYyMa. HHTepdepoMeTpsl.
DnemMeHTHI rosiorpaduu.

11. Hudpakmus CBETA. [Tpuniun Ioitrenca-®dpenerns.
HudpakimonHas pemérka. Crextporpadusi. Judpaxims
PEHTI€HOBCKHUX JIy4eil.

12. B3aumoneiictBue uznyuyeHus ¢ BemectBoM. [lomsipusanus csera
IIPU OTPAXKEHUU U TIPEITOMIICHUH.

13. JloitHoe nyuenpenomieHre. ONTHYECKH aKTHBHBIE BEIIECTBA.
Caxapumetpsl. MckyccTBEHHass aHU30TPOIUS M €€ HCIIOIb30BAHUE.
HopmanbHas 1 anomasibHas JUCIEPCHs.

14. TemnoBoe wu3nydeHue. AOCOIIOTHO 4YEPHOE TeENO. 3aKOHbI
Kupxroga, Credpana-bonpumana u Buna. ®opmyna [lnanka.
OnTuueckas MUpOMETPHUSL.

15. ®oroadpdexr. BHemHuii, BHYTpEHHHH ¥  BEHTHJIBHBIN
dbotorddexr. YpaBHeHHe DHHIITeHHA. [Ipumenenue
dhotosnementoB. Ddpdext Komnrona. JIroMuHECIIEHTHOE U3ITyUYECHHE.
buontromunecneHuus.

16. ®orobuonornyeckue npoueccol. otocunres. TepMoanHaMuKa U
MexaHu3M ¢orocuHTe3a. buosnepreTuka.

17. DOneMeHThl KBaHTOBOM MeXaHUKU. KopryckynspHO-BOIHOBOI
Iyanu3M. Hudpaxius JJIEKTPOHOB. CooTtHomeHus
HeonpenenéHnocren. Ypasuenue peaunrepa.

46. AtoMm Bomopona. DHepreTuueckue ypoBHM aroma. IloTeHuman
Bo3OyxkaeHus: U uoHuzauuu. llocrynmatel bopa. W3nydenue u
MOTJIOIIEHUE SHEpruU. Bo1opo1010100HbIE HOHBI.

18. CTpykTypa CIOXHBIX aTOMOB. OHEPreTHYECKHE YPOBHH B
cinoxHblX aroMax. IIpuHnmn Ilaymn. Onruueckue cHekTpel |
CHEKTPbl PEHTTeHOBCKOTo u3nyudeHus. [lepuoguueckas cucrema
anemenToB J[.M.Menneneena.

19. ®u3uka MONEeKyl. DHEPreTHUEeCKUE YPOBHU MOJIeKysn. OOMeHHOe
B3auMoJielicTBHe. MonekysipHble CHekTpbl. [lpuHImMNI paboThI
KBAaHTOBBIX F€HEPATOPOB. DJIEKTPOHHBIN ITapaMarHUTHBIA PE30HAHC.

20. Ilomumepsl U xuakue KpucTawibl. (OCHOBHBIE  BHJIbI
KOJUIEKTUBHU3AIMHN MoJieKysl. CTpoeHHe MOIUMEPOB U UX (pU3NYECKre
cBoiicTBa. THIBI JKUOKUX KpUCTAJUIOB. Jlucruiem Ha KUAKUX
KpUCTaJJIaxX.

3JIEKTPO00OPYI0BAHUS
U CPEICTB
aBTOMaTHU3alluu
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21.5IBneHne paguMoOaKTUBHOCTU. BuIpl paaMoOaKkTHBHOIO pacraja.
3aKkoH paauoakTUBHOro pacmajna. CtaOuibHbIE UM PaJAMOAKTHBHBIE
n3oTonbl. COBpEMEHHbIE METOJbl PATHOXMMUU M PagnoOMOJIOTHH.
[IpoGeMbl pagrOIKOIOTHH.

22. CoctaB atoMHOro sigpa. M3oronsl. MexaHnueckuii 1 MarHUTHBIN
MOMEHTHI sliep. SInepHble CUJIbl U JHEPrusl CBSI3U siapa. SaepHbIit
MarHMTHBIN PE30HAHC U €r0 UCIOJIb30BaHUE.

23. Spepnbie peakiuu. MexaHu3M sAepHBIX peakiui. llennas
peakuust geneHus sagep. Mcnosib30BaHME  ATOMHOM  SHEPIHUH.
[Ipobnema ympasisiemoil TepmosiiepHol peakuuu. JHeprus CosHna
1 3BE31. SlepHast SKOIOTHsl.

24. DOnemeHtapHble uacTuubl. Kraccudukanus sieMEHTapHBIX
yactull. B3anMmonpeBpaniaeMocTh 3JE€MEHTapHBIX YacTUIl. MeTomabl
YCKOpEHHUsl 4acTull. AHTUYAcTULIBI M aHTHUBEllecTBO. BemiecTBo B
AKCTPEMAIbHBIX YCIOBUSIX.

25. CoBpemenHas (u3uKa M arpowHkeHepus. BemectBo u moe.
OOBeKTHl U MPOIECChl. DBOIIOIMOHHBIE TPOIECCH MTPEOOPa30BAHUS
MaTepuu. BeriecTBeHHbIE, SHEPreTUUECKHUE, 3JIEKTPOMArHUTHBIE U
nHpOpManMOHHbIE  TpeoOpa3oBaHuss  OMO0OBEKTOB.  Pa3BuTHE
arpo(u3uKH, OMOMEXaHUKH, onou3mKwy, OMOIHEPIreTHKH,
O6ronH(pOpMaTUKU, OMOTEXHOJIOTHH U arPOUHKEHEPUU.

Ixana u KpUTCPpUHU OLICHHBAHUA OTBCTA 06yqa}0mer0c>1 npcaACTaBJICHLI B Ta6J'II/IHe.

Hlkana Kpurepun ouenuBanus

OHGHKa GavYTCHO» 3HaHHUC IMporpaMmMHOI0 MaTrcpuaiia, YCBOCHUC

JOTIOTHUTEILHOW ~ JIUTEpaTyphl,  PEKOMEHJOBAHHON  MIporpamMmoi

JTUCLUILIIMHBI, MPAaBUJIBHOE pElICHUE WHXKEHEPHOU 3aaaun (JoIycKaercs
HAIMYUE MAaJO3HAUUTENbHBIX OMMOOK WM HEAOCTAaTOYHO TOJHOE
PacCKpBITHE COIEpKAHUE BOIIPOCA HIIH MOTPEITHOCTh HEMPUHITUTTAATIHEHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

O1eHKa «HE 3aUYTEHOY

Hp06eHLI B 3HaHUAX OCHOBHOT'O nporpaMMHOro MaTtepuaia,
IMPUHIUITHAIIBHBIC OIINOKH IIpU OTBCTC HA BOIIPOCHI.

4.2.2. DK3amMeH

DOk3aMeH sBisieTcss (QOpMON  OLEHKHM KadecTBa OCBOEHUS OOyJaromuMcs OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTeNbHONW MPOrpaMMBbI MO pazfenaM AucHUIuHbBL. [lo pesynbratam
9K3aMeHa 00Y4YaroIEeMyCsl BBICTABIISETCS OL[EHKA «OTJIIMYHOY, «XOPOLIO», «YJOBJIETBOPUTEIHHOY HIIN
«HEYIOBJIETBOPUTEIBHO.

DK3aMeH TO JTUCIHHUIUIUHE TPOBOJIUTCA B COOTBETCTBUU C pACHUCAHUEM IPOMEKYTOUHOU
aTTECTAllMU, B KOTOPOM YKa3bIBA€TCsl BPEMs €T0 IPOBEICHUS, HOMEP ayJIUTOPUU, MECTO MPOBEACHUSA
KOHCYJIbTAIIMHU. Y TBEPKACHHOE PAaCIMCaHUE Pa3MeIaeTcsi Ha MHQOPMAITMOHHBIX CTEH/IAaX, a TaK)Ke Ha
ouIHaTEHOM caiiTe YHHUBEPCUTETA.

VYpoBeHb TpeOOBaHWUU I TPOMEKYTOYHOM aTTeCTAllMU OOYYaIONMIMXCSl YCTaHABIMBACTCS
paboyeil mporpaMMoOi TUCIUTUTHHBI U IOBOJAUTCS IO CBEICHUS 00YJaIONINXCs B HaYaIe ceMecTpa.

DK3aMeHbl MPUHUMAIOTCA, KaK MpaBuio, JekTopamu. C pasperieHus 3aBeyroniero kageapoi
Ha DK3aMEHE MOXET MPHUCYTCTBOBATh IMpEnojaBareib Kadeapbl, MPUBICYCHHBIA NS TOMOIIUA B
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mpueMe 5HK3aMeHa. B ciydae OTCyTCTBHA BeOyHIETO IPENOJaBaTeNs HK3aMEH IPUHUMACTCS
Ipero/iaBaTeseM, Ha3HaueHHBIM PacopsKEHHEM 3aBeYIONIero Kadeapoii.

[TpucyrcTBHMEe Ha 53K3aMeHe npenojaBaTenedl ¢ Apyrux kadenp 0e3 COOTBETCTBYIOLIETO
pacropshKeHUs. PeKTopa, MPOPEKTopa Mo yuebHoi pabore i aekana GpaKyabTeTa He JOMyCKaeTCsl.

OOyuaroniuecs Ipu sBKE Ha K3aMeH 00s3aHbl UMETh IIPU ce0e 3a4eTHYI0 KHHKKY, KOTOPYIO
OHHU IIPENBABIAIOT IK3aMEHATOPY.

Jlig mpoBenieHns dK3aMeHa BEAYILUN MIPENOJaBaTellb HAKAHYHE T0Iy4YaeT B IeKaHaTe 3a4€THO-
9K3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAILAeTCs B JEKAaHAT I10CJIE€ OKOHYAHUS MEPOIIPUATHUS B
JICHb IIPOBEICHUS YK3aMEHA UM YTPOM CIIEAYIOLIEro JHs.

DK3aMeHbl MPOBOAATCA MO OwieraM B YCTHOM WJIM NHCbMEHHOM BHAE, JTHOO B BHUC
TECTUPOBAaHUA. DK3aMEHALMOHHbIE OMJIEThI COCTABIISAIOTCS 110 YCTAaHOBJIEHHON ()OpME B COOTBETCTBUU
C YTBEpPKIEHHBIMH Kadeapoil HSK3aMEHAIMOHHBIMH BOIPOCAMH M YTBEPIKIAIOTCS 3aBENYIOIIUM
kadenpoil exxerogHo. B O6unere conepkutcs He 6osee Tpex BOIPOCOB, 2 TEOPETHMUECKUX BOMNpoOca U
3aJaya.

DK3aMeHaTOpy NPEeAOoCTaBIIAETCS MPaBO 337aBaTh BONPOCHI CBEpX Omiera, a TakkKe MOMHUMO
TEOPETUYECKUX BOIPOCOB JaBaTh JUIsl PELICHUS 3aJaud W IMPUMEpPHI, HE BBIXOASIIME 32 PaAMKHU
IIPOMJCHHOI0 MaTeprasa 110 U3y4aeMou TUCLHUILINHE.

3HaHUs, YMEHHSI ¥ HABBIKM OOYYAIOMIUXCSI OMPEIEISIOTCS OLIEHKAMHU «OTIMYHOY, «XOPOIIO),
«yZIOBJIETBOPUTEIILHO», «HEYIOBJIETBOPUTEIBLHO» M BBICTABISAIOTCA B 3a4€THO-3K3aMEHALMOHHYIO
BEJIOMOCTb U B 3aU€THYIO KHUKKY 00y4aromerocs B IeHb 3K3aMeHa.

[Tpu npoBeeHUM YCTHOTO 9K3aMEHa B ayAUTOPUH HE JOJKHO HaXOIUThCs Oojiee (YKa3bIBaeTCs
KOJIMYECTBO O0YUaIOIIMUXCSA) HA OJTHOTO MPENOo aBaTes.

[Ipy mpoBeAEHHMH YCTHOIO »HK3aMEHa CTYIEHT BBIOMpPACT SK3aMEHALMOHHBIA OuJeT B
CIly4aifHOM TIOpSIJIKE, 3aTeM Ha3bIBaeT (haMIIINIO, UMs, OTYECTBO U HOMEp 3K3aMEHALMOHHOTO OujeTa.

Bo Bpems »5sk3amena oOyuaromuecs MOTYT IOJb30BAaThCS C pa3pellieHHs SK3aMeHaTopa
IIPOrpaMMOil JMCLUMIUIMHBI, CHPAaBOYHOM M HOPMATHUBHOM JIUTEPaTypoil, IPYrMMH MOCOOUSMU U
TEXHUYECKUMHU CPEICTBAMHU.

Bpemst moaroToBku oTBeTa MpW clade dK3aMeHa B YCTHOH (popMe TOIDKHO COCTaBIIATH HE
MeHee 40 MUHYT (110 JKeJIaHUI0 00YYaroLIerocst OTBET MOXKET ObITh JOCPOYHBbIM). Bpems oTBera — He
6onee 15 MUHYT.

OOyuaromuiics, HCIBITHIBAIOLINMN 3aTPyIHEHHS MPU MOJITOTOBKE K OTBETY MO BHIOPAHHOMY UM
OousieTy, UMeeT NpaBO Ha BHIOOP BTOPOro OuieTa ¢ COOTBETCTBYIOLIUM IMPOJJICHHUEM BpPEMEHH Ha
noAroToBky. [Ipy oxkoHYaTenbHOM OLICHMBAHUHU OTBETA OLIEHKA CHMXKAaeTcs Ha oauH Oami. Breriaua
TPEThero OuseTa He pa3peraeTcs.

Ecnun oOyuarommiicss sIBUJICS Ha 53K3aMEH, M, B3sAB OWJIET, OTKa3ajicsi OT MPOXOXKICHHS
aTTecTallid B CBA3M C HEMNOJArOTOBJIEHHOCTbIO, TO B BEIOMOCTH €My BBICTABISETCS OICHKA
«HEYOBJIETBOPUTEIILHO.

Hapymenue QuCHUIUIMHBL, CHUCBIBAHUE, MCIIONb30BaHHE OOYYalOIIMMUCS Hepa3pelIeHHbIX
MeYaTHBIX M PYKOIHUCHBIX MAaTepHuajoB, MOOMJIBHBIX Tesle(hOHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYTUX BUIOB JUYHON KOMMYHUKAlIMOHHON M KOMIIBIOTEPHON TEXHUKU
BO BpeMs aTTEeCTAllMOHHBIX MCIIBITAaHUM 3amperieHo. B cioydae HapymieHuss 3TOro TpeOGOBaHUS
npenojaBaTesb 00s3aH YJaIUTh 00ydYaroIlerocs W3 ayJIuTOPUU U IPOCTaBUTh €MY B BEJIOMOCTHU
OLIEHKY «HEYAOBIETBOPUTEIBHOY.

BoicTaBieHne OIIEHOK, TMOJYYEHHBIX @PU IMOJBEIECHUU PE3YyIbTaTOB MPOMEKYTOUHOU
aTTecTalliy, B 3a4€THO-3K3aMEHAIMOHHYK0 BEJOMOCTb M 3a4YE€THYI0 KHUXKKY IIPOBOJUTCS B
MPUCYTCTBUM caMmoro oOyuaromierocs. IlpernogaBarenu HecyT NEpCOHAIbBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTb BHECEHHs 3alMCEd O pe3yipTaTax MPOMEKYTOYHOW aTTeCTallid B
3a4€THO-PK3aMEHALIMOHHYIO BEJOMOCTh U B 3a4E€THbIE KHIKKH.

HesBka Ha »K3aMeH oOTMeYaeTcs B 3a4€THO-dK3aMEHAI[MOHHOM BEIOMOCTH CIIOBAMHU «HE
SIBUJICS».

Jns  oOydaromuxcsi, KOTOpble HE CMOIVIM CcJaTh JK3aMeH B YCTAHOBJIEHHBIE CPOKH,
YHuBepCUTET yCTaHABIUBAET MEPUO/ JTUKBHUIALUHU 33J0JKEHHOCTH. B 3TOT mepuoa mnpemnogaBaTeny,
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MPUHUMABILIKME 3K3aME€H, JTOJDKHBl YCTAaHOBUTH HE MEHee 2-X JHEW, Korjga OHM OyayT NpUHHMATH
3aI0JDKEHHOCTH. MHpopManust o JMKBUAANUU 33T0JKEHHOCTH OTMEYAaeTCs B HSK3aMEHAIIMOHHOM
JIUCTE.

OOyuarmumcsi, MOKa3aBIIMM OTJIWYHBIE U XOPOIIME 3HAHUS B TEUCHHE CEMECTpa B XOJe
MOCTOSIHHOTO TEKYILEro KOHTPOJIS YCHEBAaEMOCTH, MOXKET OBbITh IPOCTAaBJIEHA SK3aMEHAI[MOHHAs
OIICHKa JOCPOYHO, T.€. 0e3 caaun sk3aMeHa. OleHKa BBICTABIISIETCS B HK3aMEHAIMOHHBIN JIMCT WIH B
3a4€THO-IK3aMEHALMOHHYIO BEJOMOCTb.

WNHBasuibl ¥ JIMIIa ¢ OrPAaHUYECHHBIMUA BO3MOKHOCTSIMU 37I0POBBSI MOT'YT CJIaBaTh SK3aMEHbI B
MEKCECCUOHHBIN MEePHO/] B CPOKHU, YCTAHOBIIEHHBIE HHIUBUAYATbHBIM yU4€OHBIM ITaHOM. MHBanue1 1
JUIa C OrPAaHUYCHHBIMU BO3MOKHOCTSMH 3J0POBBS, UMEIOIIME HAPYLICHUS OMOPHO-IBUTATEIHHOTO
anmaparta, [JOIYCKalOTCS Ha AaTTeCTAl[MOHHBIC WCIBITAHUS B COMPOBOXKICHHUH AaCCUCTEHTOB-
COIIPOBOXIAIOILUX.

[Ipouenypa mpoBeneHUs MPOMEKYTOUHOM aTTecTallMM JUIsi OCOOBIX CIIydaeB H3JIOKEHa B
«[TonoxeHnu 0 TeKyIIeM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTAIl[MU O0YJArOIIUXCS 110
OIIOIl OGakanaBpuara, cneruanurera W wmarucrpatype» DPI'BOY BO [OxHO-Ypansckumii ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne OneHouHbIE CpeACTBa Kon v HanmeHoBaHue
1 TunoBble KOHTPOJIbHBIE 3a/1aHUS U (UJIM) UHbIE MaTEPHUAIIBL, UHJUKaTOpa
HE00XOAMMBIE 1JIs1 OLICHKU 3HAHUH, YMEHUI, HABBIKOB U (WUJIM) OIIbITA KOMIIETEHIINH

NeSITeIbHOCTH, XapaKTEPU3YIOLINX CPOPMHUPOBAHHOCTh
KOMIIETEHIIMH B IIPOLIECCE OCBOEHUS IUCLUIIIIMHBI

1 2 cemecTp NA-1.011K-1
1. Ponp ¢u3uku B pPa3BUTUM TEXHUKH W arpoOHpOMBIIIJIEHHOTO Hcnonp3yer
IIPOU3BO/ICTBA. OCHOBHBIE 3aKOHBI
2. Kunematuka MarepuanbHOW TOYKM. KOOpAMHATHBIM METOJ | €CTECTBEHHOHAYYHBIX
onucaHus JABWKeHUM. KuHemarnueckoe ypaBHEHUE [BUKEHHUS U JUCLUIUINAH JJIs
olpezeisieMble [0 HEMY KHHEMaTHYECKHE XapaKTEPUCTHUKHU. peleHus
3. BekropHblii cnocobd  omMcaHus — ABW)KEHHH.  BekTopbl | cTaHIapTHBIX 3a]1a4 B
[IEPEMEILEHUS], CKOPOCTH, YCKOPEHHUsS. YTJOBBIE XapaKTEPUCTHKHU COOTBETCTBHHU C
JBUKEHUS 110 OKPY>KHOCTH. HaIIPaBJIEHHOCTBIO
4. DneMeHThl PeNITUBUCTCKOM MexaHuku. [locTynarel cnenuanbHOM |  mpodeccuoHanbHOM
Teopun oTHocuTenbHOCTU. IIpeoOpazoBanus Jlopenua. CroxxeHue JEATEIbHOCTH
ckopocTel. OTHOCUTENIBHOCTh JJIMHBI OTPE3KOB M JJINTENBHOCTH N-1.0I1K-5
BPEMEHHBIX UHTEPBAJIOB. VYyacTByeT B
5. JluHaMMKa MaTepUaJbHONM TOYKH M IOCTYNATEJIBHOIO ABM)KEHHUS | 3KCIEPUMEHTAJIBHBIX
TBépAoro tena. I[lpuHmmn oTHocuTenbHOCTH. 3akoHbl HproToHA. VICCIIETIOBAHMSX
Buner cui. 3JIEKTPO0OOPYIOBAHUS
6. JluHamuka BpamaTenbHOTO JABUXEHHS. MOMEHT cuibl. MomeHT U CPEACTB
MHEPLUHH. 3aKOHBI COXPAaHEHUS UMITYJIbCa U MOMEHTA UMITYJIbCA. aBTOMATH3ALNH

7. VnepumanbHble W HEWHEPIHAJIbHBIE CHCTEMBI OTC4éTa. CHITBI
WHEPLUH MPHU Pa3INYHbIX BUAAX JIBUKECHUS.

8. Pabora, MOIIHOCTh M 3Heprusa. Mexanndeckas paboTa U MOLUTHOCTh
MpHU TIOCTYNATEeIHbHOM M BpaIIaTeIbHOM IBIKEHUSIX. KuHeTnueckas
SHEprus U TeopemMa 0 KHHETUYECKOH SHEPTUH.

9. KoHcepBaTuBHBIC CHJIBI M TOTEHIMalIbHAs dHeprus. [Ipumepsr
MOTEHIHATIBHBIX MOJIeH. 3aKOH COXpaHEHUS SHEPTHUH B MEXaHUKE.

10. Mexannyeckue KosieOanus. KuHemaTHka TapMOHUYECKUX
konebanuit. CiosxeHue KonebaHui. AKyCTHUECKUE PE30HATOPBI.

11. Jwunamuka rapMmoHuyeckux koyiebanuit. [luddepennmansuoe
ypaBHeHHME KojeOaHMid. 3aTyXarolue U BBIHYXJIEHHbIE KOJIeOaHMS.
Mexannveckuil pe3oHanc. MasiTHUKH.
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12. Mexanndeckue BOJHBL. BosiHOBOoe ypaBHeHHME. Buael BOIH.
WUnrtepdepennus, nudpakuums u aucrepcuss BoOJH. Boausl u
uHpopMaIus.

13. OcCHOBHbBIEC TOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKON TEOpHH.
Wneanphbiii raz. OcHoBHoe ypaBHeHue MKT u ypaBHeHue cocTosiHUS
MJI€aIbHOrO rasa.

14. ArperatHble cocTosHUS U (a30BbIe Nepexonabl. PeanbHble ra3bl.
Cxumxenne razoB. OcoOeHHOCTH KUAKOTo cocTosiHus. CTpoeHue
KpUCTaIoB. JleekTsl KpucTandeckoro crpoeHus. [Ipoynocts u
IJIACTUYHOCTb.

15. SBnenms mepenoca. Juddysus, TEMIONpPOBOAHOCTh U
BHYTpEHHEE TpeHue. MoseKkylIspHO-KUHETHUUECKas TeOopusl SBJICHUI
repeHoca.

16. OcHOBBI TEepMOAMHAMHUKU. BHYTpeHHssI BSHeprus U IepBOe
Hayajmo TepMoAMHAMHUKH. PabGoTra u TEmIOEMKOCTh raza IpH
pa3IMYHBIX IIpOLECCaX.

17. Bropoil 3aKkOH TepMOJWHAMUKHU. TeIJIOBbIC JBUTATEId U
xononuibHble  Mamubbl.  KIIJ[  TermoBbIX — nBurareneii
CTATUCTUYECKUN CMBICI BTOPOIO 3aKOHAa TepMoauHaMuku. [loHsaTue

SHTPONUH. Tperuit 3aKOH TEPMOANHAMUKHU. DNIeMEeHThI
OMO2HEPIeTHKHU.
18. DIIeKTPUUECKHUI 3aps. BzaumopeiicTBue 3apsJIoB.

Dnekrpoctatuueckoe rmoje. Bekrop HanpsokéHHocTH. Pacuér
3JIEKTPOCTATUYECKUX TOJIEH.

19. TloreHmman  anekTpocratuyeckoro mons. PabGora 1o
IIEPEMELICHUIO 3apsA0B B 3JIEKTPOCTaTHYECKOM moute. Ilorennuan u
IPaJIMEHT MOTEHIMaa. DKBUIIOTEHIIMAIbHbIE TOBEPXHOCTH.

20. BemectBo B 3nexktpuueckoM moje. [lonsipHble n HemosspHbIE
Mouekybl. [lonspusanus ausnekTpukoB. Bektop cMmenienus.

21. IlpoBOOHUKH B 3JIEKTPOCTATUYECKOM IIOJIE. DJIEKTPOEMKOCTH
poBoAHUKOB. KoHeHcaTopsl.

22. [locTOSIHHBIN ~ 2JEKTpUYECKUH  TOK. 3aKoH Owma.
Onextponasuxkymas cuna. IlpaBuna Kupxropa u  pacuérsl
BJIEKTPUYECKUX LIETIEH.

23. Knaccuueckass Teopusi 3JIEKTPONPOBOJHOCTU. BrIBOj 3akoHa
Owma. I[Tpuposa cBEpXIpOBOAMMOCTH.

24. Hocutenu TOKa B Pa3IMUHBIX MPOBOAHHUKAX. DJIIEMEHTHl TEOPUU
anekTponpoBoaHoct. IlomynpoBognuku.  I1omynpoBOIHHUKOBBIE
npubopsl.  DneMeHThl  (u3nyeckor HIeKTPOHMKH. KOHTakTHBIE
SIBJICHUSI B MeTaJlJIaX U MOJIYIPOBOJHUKAX.

25. MarnutHoe mnonie. B3aumoneicTBUE 3IIEKTPUYECKUX TOKOB.
Pacuérer maruuthbIX noneit. 3akon buo-Caapa-Jlamaca.

26. MarnuTtHele  cBolicTBa  BemectBa.  Jlpa-, mapa- u
¢deppomarneTuku.  Jlomenol.  @eppuThl.  DIEKTPOMArHUTHBIE
CernapaTopbl B arpOMHKXEHEPUH.

27. JlecTBME MarHUTHOTO TMOJsA Ha DJIIEKTPUYECKHMH TOK H
JOBUKYLIMECS 3apsbKeHHbIe yacTulpl. Cuita AMriepa u cuia Jlopenna.
Dddext Xomra. DIEKTPOIBUTATENH.

[IIxama u KpUTEpUU OIICHUBAHUS OTBETA 00YJAIONIErocs MPeCTaBICHBI B TA0IUIIE

IIkaua ‘ Kpurtepun onennBanus
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BCCCTOPOHHEC, CHUCTCMATUUYCCKOC U FHyGOKOC 3HAHUC TIPOrpaMMHOI0

Ouenka 5 Marepuaia, YCBOCHHE OCHOBHOM U JOMOJHUTEIBHON JIMTEPATYPHI,
(oTHMuHO) PEKOMEHIOBAaHHOM IIPOrpaMMON JUCUUILIMHBL, IIPAaBUIBHOE pELICHUE
3a/1a4i.
[IOJIHOE 3HAaHUWE [POrPaMMHOIO MaTepuajia, YCBOCHHME OCHOBHOM
Onenka 4 JTUTEPaTypPHl, PEKOMEHI0BaHHOM B nporpamme, HaJIn4uue
(xopor1o) MaJIO3HAYUTENBHBIX OIMMOOK B PENICHHH 3aJlayd, WIM HEIOCTATOYHO
MIOJIHOE PACKPBITUE COJIEpIKaHUE BOIIPOCa.
OH€HK3 3 3HAHUC OCHOBHOT'O INPOIrpaMMHOI'0 MaTcpuala B MUHUMAJIbHOM 061>eMe,
MOTPEIIHOCTH HEMPUHIIUIHAILHOTO XapaKkTepa B OTBETE Ha SK3aMEHE U B
(YIOBJIIETBOPUTEIHHO)
pelIeHUY 3aJ1a4u.
Onenka 2 npoOesnbl B 3HAHHUAX  OCHOBHOIO  IPOrpaMMHOrO0  MaTepuala,

(HEey/10BJIETBOPUTEIILHO)

IMPUHIUIINAJIBHBIC OIIINOKHU IpU OTBCTC HA BOIMMPOCHI 1 B PCUICHUH 3a1a4H.
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JUCT PETUCTPAIIMUA U3SMEHEHUIA

Howmepa nucrtos OcHoBanue a1g
Homep P Pactmmdposka [ata BHeceHust

BHECECHUA Ilonnuce

U3MEHEHHS | 3aMEHEHHBIX HOBBIX aHHYJIMPOBAaHHBIX U3MCHEHHIA TOATHCH M3MCHCHHA




