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CocraBuTelnb — KaHIUIAT GU3HKO-MaTeMaTHYECKUX HayK, noreHT Hukummna 10.A.
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3aB. kadeapoil «MaTemMaTHnyeckue U eCTECTBEHHOHAYYHbIE -
TMCLIUIUIAHBDY, JOKTOP TEXHHUECKUX HaYK, podeccop C/%\ M . E.M. bacapeiruna
N

Pabouast mporpamMMa JAUCIHILIMHBI 0100peHa METOIMUYSCKON KOMHUCCHEH (aKyiIbTeTa 3a04HOTO
oOyueHus

«15» mapra 2019 r. (mpoTokomn No5).

V4 4 /T
17/

[Ipencenarens METOMNIECKON KOMUCCHH
(bakynbpTeTa 3a04HOTO O0yUYEeHUS,
KaHJUJAT TEXHHYECKUX HAYK, JIOIEHT

A H. Kos3nos

Hupextop HayuHoit 6ubinorexku




N

10.

11.

COAEPXAHUE

[Inanupyemble pe3ynbTaThl OOY4YEHUS 110 AUCIUIUIMHE, COOTHECEHHBIE C
IJIaHupyeMbIMU pe3ynbraramu ocBoenust OIIOIT

1.1. Ilenp u 3aga4u AUCHUTLIAHBI

1.2. KoMmmeTreHIUH U HHIUKATOPHI UX JOCTHKCHUN

Mecto nucuumunbl B crpykrype OITOIT

OObeM TUCHMITIIMHBI U BUABI Y4eOHOH paboThI

3.1.  Pacmpezaenenne ooObemMa JUCIUIUIMHBI IO BUAAM y4eOHOM pabOThI
3.2.  PacmpenencHuie yaeOHOT0O BpeMEHHU 10 pa3jesiaM U TeMaM
CtpykTypa U colep:kaHue AUCHUTIITHHBI

4.1. CopepxaHue TUCHUTIIUHBI

4.2. CopepxaHue JEKIHHA

4.3. Copaepxanue 1aOOpaTOPHBIX 3aHATUI

4.4. CopepxaHue MPAKTHUYECKUX 3aHATUH

4.5. Buael v cofep:kaHue CaMOCTOSTEILHON paboThl 00yHaroIIUXCst
Y4eOHo-MeTouYecKoe 0OecreueHne caMOCTOATEIbHOM paboThl 00ydaromuxcst
0 TUCITUTUINHE

@DOH/ OLIEHOYHBIX CPEJCTB AJISl IPOBEACHHSI POMEKYTOUHOM aTTecTaluu
00yJaromuxcs Mo AUCIUTUTHHE

OcHoBHas U JIOTIOJIHUTENbHAS yueOHas TUTepaTypa, Heo0Xoumasi 11l OCBOCHUS
JTUCIUTLTAHBI

Pecypcol nuHpopMaoHHO-TeIeKOMMYHUKAIMOHHOU ceTH « HTepHeT»,
HEOOXOTUMBIC JISI OCBOCHHUS TUCITUTLINHBI

MeTtoauyeckue ykazaHust isi 00y4aroIuXcsl IO OCBOCHUIO TUCIUTLINHBI
NudopmannoHHbIe TEXHOJIOTHH, UCTIOIB3YEMbIE TIPH OCYIIECTBICHUN
00pa30BaTeNnpHOrO MpoIiecca Mo JUCIUILIMHE, BKIII0Yasl epedeHb
MIPOrPaMMHOTO OOeCTICUeHUsI U HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
MartepuanbHO-TeXHUYECKas 6a3a, He0OXoauMast JJi OCYIIECTBICHUS
00pa3oBaTeNFHOTO MPOIIecca MO0 AUCIUILTHHE

[Tpunoxxenue. ®OH OIEHOYHBIX CPEICTB TS TEKYIIIET0 KOHTPOIIS
YCTIEBAEMOCTH U TMIPOBEICHUS TPOMEKYTOUHOHN aTTECTAI[H 00YJIAFOIIHXCS
JIuct perucrpanuu U3MEHEHUI

o

PR R R
P MO OOl AN

14

15

15

16

16

17

18

38



1. Ilnanupyemble pe3yabTaThl 00yUeHUsl N0 JUCIUIINHE, COOTHECEHHbIE C IUIAHNPYeMbIMH
pesyiabratamu ocBoenuss OITOII

1.1. Hean u 3a7a4m TUCHUILIAHBI

eab AUCHUNIMHBI

bakanaBp mo HampasiaeHuto moarotoBku 35.03.06 ArpouHxeHepus JOHKEH ObITh MOATOTOBIICH
K pEUICHHI0 337ad MpOo(eCCHOHAIBHOW JAEATENIbHOCTH CIEIYIONUX THIIOB: IPOH3BOJICTBEHHO-
TEXHOJIOTUYECKU I, IPOESKTHBIMN.

Heap aucuMminHbl — cHOPMUPOBATH Yy CTYACHTOB CHUCTeMY (YHIAMEHTAIbHBIX 3HAHHA,
HEOOXOIUMBIX ISl OCTEAYIOIe MOAroTOBKU OakanaBpa, CocOOHOTO K 3((HEeKTUBHOMY PELICHUIO
[IPAKTUYECKUX 3aJa4  CEJIbCKOXO3AMCTBEHHONO IPOM3BOACTBA, a Takke CIOCOOCTBYIOLIMX
JalbHENIIEMY Pa3BUTHIO JIUYHOCTH.

3agaun AUCHUNJIMHBI:

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

— copMHUPOBATH OCHOBBI HAYYHOT'O MUPOBO33PEHHS 1 COBPEMEHHOTO (PU3UUECKOTO MBIIIIJICHUS;
O3HAKOMHTBCSI C HAYYHOH amnmaparypod W MeTofamMu (GU3NYCCKOTO HCCICIOBAHUS, TPHOOPECTH
HABBIKU TPOBEACHUS (PU3NIECKOTO IKCIIEPUMEHTA;

— HAy4YUThCSA BBIACIATH (PU3NYCCKOE COJICpXKAHWE B MPUKIAJAHBIX 3a7adax OymyIieu
NEeSATEIbHOCTH;

— OBJIAJIETh METOJAMU 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 MAaTEMAaTHUYCCKUX H CCTCCTBCHHBLIX HAYK C IIPHUMCHCHUCM I/IH(I)OpMaLII/IOHHO'
KOMMYHHKAIIUOHHBIX TEXHOJIOTHI

Kon u naumenoBanue dopmupyembie 3YH
MHJIUKaTOpa 3HaHUS YMEHUs HaBBIKU
JOCTHIKEHUSI
KOMIICTCHIMH
NJI-1.0I1K-1 OOyuatromuiics nomwker | OOyuvaronuiics nomwkeH | OOydaromuiics T0KeH
Wcnone3yer 3HATh: OCHOBHBIE YMETb: UCIONb30BaTh | BIAJAETh: 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 npogecCuoHAIBHON 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 ydacTBOBaTh B  IPOBEIECHUU OKCICPUMEHTAIBHBIX HCCICAOBAHHA 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
AJIEKTPOOOOPYNOBaHUS | AUCHUIUIMH (Pu3UKK), | AUCHUIUINH (PU3UKK) B | €CTECTBEHHOHAYYHBIX
U CPEICTB UCTIOJIB3YIOIINECS B AKCIIEPUMEHTAITLHBIX TUCTIUIUINH (PU3UKH) B
aBTOMAaTU3AINH AKCIIEPUMEHTAIbHBIX UCCIIETOBaHUSIX AKCIIEPUMEHTAIbHBIX
HCCIIeTIOBAaHUSIX ANEKTPOOOOPYIOBAHUS WCCJICTOBAHMSIX
ANEKTPOOOOPYIOBAHUS U CPE/ICTB AIIEKTPOOOOPYI0OBAHUS
U CPE/ICTB ABTOMATHU3AIHH - U CPEICTB
aBTOMAaTHU3aluU (b1.0.10-V.2) aBTOMATHU3AIUH -
—(b1.0.10-3.2) (b1.0.10-H.2)

2. Mecro aucuuniaunbl B cTpykrype OIIOIIT

I[I/ICI_II/IHJ'II/IHB. «Du3MKay OTHOCUTCS K 003aTeIbHON YacTH IIporpaMmabl 6aK8.JIaBpI/IaTa.

3. O0béM AUCHMILUINHBI U BBl y4eOHOH padoThl

O0beM quctuIuIMHbL cocTaBisgeT 9 3aduerHbix equnaunil (3ET), 324 akageMuuecKkux 9acoB (aiee

yacoB). JlucruruinHa uzydaercs B 2, 3 ceMecTpax.

3.1. Pacnpenesienue 00beMa JMCUMILVIMHBI 110 BUIaM y4eOHOM padoThI

Bun yuebHoit paboTbl KonnuecTBo vacos

KonTakTHas padora (Bcero) 32

B Tom uncne:

Jlexuuu (JI) 14
[Tpaktuueckue 3ansatus (I113)

Jlabopatopusie 3anstus (JI3) 10
CamocrositesbHas padora odyuarwmuxcs (CP) 279
Kontpob 13

Hroro 324




3.2. Pacnpenesnenne yueOHOro BpeMeHH 110 pa3feiaM U TeMam

B TOM UHUCIJIC
KOHTaKTHas paboTa
No =
TeNII)I Haumenoanue paznena U TEMbI Bcero CP 2
4acoB J JI3 113 %
~
1 2 3 4 5 6 7 8
Mexanuka, MOJIEKYyJIapHast
1 ¢u3uKa 1 TepMOIMHAMHUKA. 109 5 4 4 95 X
' 3JIEMEHTBI CTATUCTUYECKOMN
¢buzukn
5 DJIEKTPUYECTBO U
' Maraetn3M. Konebanus u 107 4 4 4 95 X
BOJIHBI
Ontuka. KBaHToBas (usuka.
®usuka aTroma. DJIeMEHTHI
3 (GU3MKH TBEPIOTO TEa. 95 4 5 i 89 "
' SAnepnas ¢puzuka.
dusnyeckas KapTuHa MuUpa.
Kontposnb 13 13
Htoro 324 14 10 8 279 13

4. CTpyKTYypa M coaepKaHue TUCHUILIMHBI
4.1 Conepxxanue Q¥ CUUILTTHHBI

Pa3nea 1. Mexanuka, MmosieKyasipHasi pU3MKa M1 TEPMOIHHAMHUKA

Beenenue

IIpenmer ¢usuxu. Metoq no3HaHus B (usuke. DKCIEPUMEHTHl U TeopuH. Poib MaTeMaTuKu.
®usznyeckue 3akoHbl. [lonarue daxra B Qusuke. Moxaenu. Ilpsimble u oOpaTHble 3a7auu (QU3UKU.
PazmepHOCTH (pM3HYECKUX BETUYHH.

Kunemaruka

JIBixkeHne Kak rnaBHas (opma cymiecTBoBaHus Matepuu. IIpoctpanctBo u Bpems. CrocoObl
OMMCAaHUsl COCTOSHUS Tena M cucteMmbl Ten. CucreMbl oTcuera M KoopauHaT. Poiab M NMpUHIMITBI
BbIOOpa cucteM koopauHat. CTeneHn cBoOO/bI, MHBAPHAHTHBIE CBOWCTBA YMCIA CTENEHeH CBOOOIbI.
TpexmepHOe U MHOTOMEpPHOE MPOCTPAHCTBA. MarepHualibHas TOUKa M paclpoCTpaHEHHE ITON MOJENN
Ha MHOTOMEpHBIN city4ail. TpaeKTopus U MHUpOBas JIUHUSA, UX CBOMcTBA. CKOPOCTh U YCKOPEHHUE KaK
npousBojHble. [locTymatenbHoe u BpamiaTeabHOE JBHKEHUS KaK OCHOBHBIE BHIbI JIBUKEHHI.
VYTI10BBIE CKOPOCTH U YCKOPEHNE, HOPMAIbHOE U TaHT'€HLIMAIbHOE yCKOpeHus. CKOpOCTh U YCKOPEHHE
B MHOTOMEpPHOM IpOCTpaHCTBE. MHepIuanbHble CUCTEMBl U PaBHONPABHOCTH MOKOS U PABHOMEPHOTO
npsMoJInHEHOTO aBMKeHus. [locTynar o MOCTOSHCTBE CKOPOCTH cBeTa B BakyyMme. IIpeoOpa3oBanue
MHTEPBAJIOB BPEMEHU U JJIMHBI MPU OOJIBIINX CKOPOCTSX OTHOCHUTENBHBIX JBUKEHHH MHEPIHATIbHBIX
cucreM. [IpeoOpazoBanus JlopeHIla W pEIATUBUCTCKOE CIIOKEHHE CKopocTed. MHTepBan MexIy
COOBITUSIMU U €r0 UHBAPUAHTHOCTb.

JAnHamuka



Cuna u macca, cynepno3uius cui. [lepBbiii 1 BTopoi 3akoHbl Hpl0TOHA. YpaBHEHUS JBHXKCHUS,
pOJIb HadyalbHBIX YCJIOBUM, NPUHLHUI JeTepMUHU3MA. [IpuMmepbl pemieHus ypaBHEHUN IBUKECHMS.
JIBM>KEHHE TeNl B IIOJIE€ CHJI TATOTCHMs, SBJICHUE HEBECOMOCTH B CIIyTHHKax. /[MHamuKa ciensmmx
cucrteM. Mmnynbc, 3aKOH COXpaHEHUs HMIIYJIbCA MU MEXAaHUYECKOW CHUCTEMBI, TPETUH 3aKOH
Herorona. Bzaumoneiictsue ten uepes nose. O0Omas GopMyaupoBKa 3aKOHa COXPaHEHUS UMITYJIbCA.
Kunernueckasi sHeprus MaTepuaibHON TOUKH, CBSA3b €€ C KOMIOHEHTaMHU BEKTOpa uMmIryisca. PaboTa
U NOTeHIMaIbHas sHeprus. Pabora nepemenieHus MarepuanbHON TOYKM 110 KPUBOJIMHEHHOMY IYTH.
[loTeHuManbHble CHJIBI, BBEJIEHUE [OHATUS MOTEHUUAJa i B3aUMOACHUCTBYIOUIMX  TEll.
ITorennuaneHast GyHKIMS, TOTECHIMATIbHASA TOBEPXHOCTh. CBSI3b KOMIIOHEHT CHJIbl MU NOTEHIMAIBHON
¢ynkuuu. [loTeHnumaneHas siMa U yCJIOBHE YCTOWYMBOTO paBHOBecHs. HeBO3MOXXHOCTh paBHOBECHS
CUCTEMBl B3aHMOJACHUCTBYIONIMX CTAaTHYECKMX TOYEYHBIX JJIEKTPUYECKUX 3apAnoB. [IpumHnun
IUIOTHEWIIeH YMaKOBKA M OOBSICHEHHE NMPOCTPAHCTBEHHBIX (opM KpucTtauioB. KondopmarmoHHbIi
aHaJM3 MOJEKyJd. MoMeHT cuibl. J[MHaMuKa BpameHWs TOYKUM U Tejla BOKPYI IOCTOSHHOM OCH,
MIOHATHE O MOMEHTE MHEPLMHM MaTepUalbHOM TOYKH U Tejla. Y paBHEHUE JBUKEHMS BpalllaloLErocs
BOKPYT HENOJBMKHOM OcH Tesa. MOMEHT UMITyJIbCa, CBA3b €r0 KOMIIOHEHT ¢ KUHETUYECKOM HEpruen
BpalleHus. M3MeHeHne MOMEHTa MHEPLUU Tella IPU MEePeHOoce OcH BpaulleHus. [J1aBHbIE MOMEHTBI
WHEPLUHMH U YCTOMYMBOCTb BPAIICHUS TeNl. 3aKOH COXPAHEHHsS MOMEHTA UMITYJbCa Tela U CUCTEMBI
ten. Oco0eHHOCTH KOHCTPYKLMHM BepToJieToB. l'Mpockomnbl W uX npuMeHeHue. LlenTp macc u
YPaBHEHUE €ro JIBWKEHUs. Pa3z/ienenne nocTynaTesbHbIX U BPAllaTeNIbHBIX ABM)KEHUN TBEPAOIO Tea.
[Tapa cun. Cucrema ypaBHEHUH JUIsl ABMDKEHHS TBEPAOIO Tejda M €ro KMHETHYecKas SHeprusi. 3aKoH
COXPAHEHHUs DHEPIrMU U €ro CBSI3b C PAaBHOMEPHOCTBIO TEUEHUs BpPEMEHM. [[BHXKEHHE cHCTEM CO
MHOTHMMHU CTeNeHsIMU cB0OObl. DyHkuMs Jlarpanka u ypaBHenus Jlarpanska. [IlpyuHuun HauMeHbIIero
IEUCTBUSL.

JAuHaMuka 00JIbIIMX CKOPOCTE

[Tpunuun otHocuTenbHOCTH B (pusmke. PenstuBucrckuit mmnynsc. [IpeobpazoBaHue sHepruu-
nMIrynbca. Macca U ee CBs3b € DHEpPruey Nokos. Macca CIO0KHOM CHCTEMBI M €€ CBSI3b C DHEpPruei
B3auMojieiictBus uyacteid. HeapautuBHocTh Macchl. [ledekT maccel M sHepretuka. Kunernueckas
SHEPrusi B PEIATUBUCTCKOM MEXaHUKE. YpaBHEHUE [BMKEHHMS MaTepUAIbHOM TOYKH B
PEIATUBUCTCKON MeEXaHUKe. [IBMKEHHME MaTepHaJbHOM TOYKM IIOJ IEHCTBHUEM IOCTOSIHHOM CHIIBI.
CxopocTh cBeTa Kak IpeAelibHas CKOpOCTh. YacTuipl ¢ HyJneBoW wmacco mokos. [lpuniun
SKBUBAJIEHTHOCTH U TEOPHsI IPOUCXOKIEHHS CHII BCEMUPHOTO TSATOTEHHUS.

Kone6anus n BoJIHBI

Konebanus kak yacTHBIM ciyyail JBMIKEHMs, YCJIOBUS TOSIBIEHUS KojeOaHWH. YpaBHEHUE
IBUKEHMSI TPYKMHHOIO MasTHHMKa W ero pemeHue. [‘apMoHMYeckoe KojlebaHME U €ro
XapaKTepUCTUKH. YpaBHEHHE JABWKEHHs (PU3NYECKOrO MAasATHUKA M €ro pelleHue, MaTeMaTHYeCKUui
MasiTHUK. DHEprusi TapMOHMYECKUX KoseOaHuil. BeIHyX/1eHHbIe KoieOaHUsl U SIBICHHE PE30HaHCA.
Pe3zonanc kak mposiBieHue Oudypkauuu. ABrokosieOaHus. I[Ipumepbl NposiBIEHUS PE30HAHCHBIX U
aBTOKOJICOATEIbHBIX SIBJICHUH B JKMBBIX OpraHM3Max M TeXHUKe. Pe3oHaHCHas Inepenaya SHEpruu B
CHUCTEME OJJMHAKOBBIX CBSI3aHHBIX MasTHUKOB. BOJHBI B yNpyrux cpenax, JMHEHHBIE, IOBEPXHOCTHBIE
1 00BEMHBIE BOJHBI, TONEPEUYHBbIE U MPOJIOJIbHBIE BOJHBI, (DPOHT BOJHBI, IUIOCKHE U chepruecKue
BOJIHBL. AHaTUTHYecKas 3amuch Oeryuiei BosiHbl. BonHoBoe ypaBHeHue. IlepeHoc sneprum Oeryiuei
BosiHOM. CrnoxeHue kojebaHuid u BosH. KorepeHTHble MCTOYHMKHM BOJIH. VIHTepdepeHuus: BOJIH OT
TOYEYHBIX KOTEPEHTHBIX MCTOYHUKOB. YCJIOBHS MOSBICHUS MaKCUMyMOB U MUHUMYMOB. ClOXEHHE
KpyroBeIX M chepuueckux BosiH. [locTpoenue (poHTa BOJHBI 10 NpUHIMMY [loiireHca, MoBeAeHUE
¢bpoHTa BOJIHBI B HEOJHOPOAHOH cpene. OTpaxkenue u npenomieHue BoiH. [puniun ®@epma. BriBoa
3aKOHa IIPEJIOMJIEHUS BOJIH Ha T'PaHUIE IBYX cpell Ha ocHoBe npuHuuna depma. [Ipuanun depma kax
YacTHBIM Cllyyail o0Iiero nmpuHIMIa MUHMMakca. [losBieHne OTpa)XeHHBIX BOJH B HEOJHOPOJHBIX
cpenax, CI0XKEeHHE BCTPEUHBIX BOJIH U 0Opa3oBaHME CTOSiuMX BOJH. [lepexoaHoe cocTosiHMe U Bpemst
penakcauuy. CBS3b JIMH CTOSYMX BOJH C PasMEpPaMU CpeAbl, AMUCKPETHOCTb JJIUH CTOSYUX BOJIH.
KBanroBanue. YnpasieHue 3By4aHHEM MY3bIKaIbHbIX HHCTPYMEHTOB.

JIEeMEHTBI CTATHCTHYECKON U MOJICKYJIIPHON (pU3MKH



MukKpocKkonuyeckue M MaKpOCKONMHMYECKHe sBieHMs. VieanbHBIH ra3 Kak CTaTHCTUYECKas
cucTeMa MHOTUX 4YacTull. JlaBneHue, o0beM M TemiepaTypa ra3za Kak 0O0O0OLICHHbIE XapaKTePUCTUKU
cocTosiHMSl ra3a. PaBHOBecHble M HEpaBHOBECHbIE COCTOAHUA Taza. OOpaTumble U HeoOpaTUMBbIE
mporeccel. Jlmarpamma jgaBlieHHE-00beM. DKCIIEPUMEHTAIbHBIC Ta30BbIC 3aKOHBI, 000OIIEHHBIN
ra3oBbIi 3aKOH (YpaBHEHHE COCTOSHUS UACaIbHOrO ra3a). BelBo1 ypaBHEHHUS COCTOSHUS HJI€ATbHOTO
rasa Ha OCHOBE KMHETHYECKHUX MpeacTaBicHU. PUZNUYECKUN CMBICT NOHATHUS TEPMOIMHAMUYECKOMN
Temreparypbl. Pacripenenenue sHepruu 1mo cremneHsM cBoOoxabl. Pacmpenenenuss MakcBemna u
Bonbimana, Gapomerpudeckas dopmyna. HepaBHoBecHble mpomecchl. Juddysus, muddysus depes
MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJIIECHUE U €ro poJib B IKUZHEACSITEIbHOCTH PACTCHHIA.
Tennonepenaua. Buyrpennee TpeHue. BripaskeHre HEpaBHOBECHBIX MPOLIECCOB Yepe3 0OO0OIIECHHbIE
TepMoauHamuueckue cuibl. CooTHomeHnue B3auMHocTH OHcarepa. PeanbHble ra3bl, ypaBHeHue Ban-
nep-Baanbca, kpuTHyeckas TOYKa, peaJbHBIE M30TEPMBI, CXKW)KEHHE Tra30B. DIyKTyaluu U
camoopranu3zanus npu (pa3zoBoM mepexoje ra3-KuaKocTh. JKUIKOCTH, MOBEPXHOCTHOE HATSIXKEHHE B
KHUJKOCTSAX, OXJIAKIACHHUE JKUIAKOCTH IPU HUCHAPEHUU, TEPMOPETYISIUS PACTCHUNW U IKUBOTHBIX.
CmaumBaronye u HecMauMBaromue xuakoctu. Kanumsphsie seiaenus, popmyna Jlamnaca.

DJIeMEeHThI TEPMOTMHAMHUKH

[lepBoe Hayamo TepMOJMHAMUKH, W30MPOLECCH, aAnMa0aTHUYECKHUl MPOIECC, OXJIAXKICHHE ra3oB
MpU aInadaTUYECKOM PACHIMPEHUU U TONYYeHUE HU3KHX Temmeparyp. YpaBHeHnue Ilyaccona u ero
BbIBOJI. Kimaccuueckasi Teopus TEIJI0EMKOCTEH, MPUYUHBI OTKJIOHEHUS pealbHbIX TEIJIOEMKOCTEH Kak
(GYHKIHU TEeMIIEpaTyphl OT PE3YJIbTATOB KJIacCCHYECKON Teopuu. PaboTa mneanbHOro ra3a B pa3inyHbIX
npoueccax. ObpaTumbie U HeOOpaTUMble HUKIBL. TermnoBsie MamMHbI U LUK KapHo, BTOpoe Hadaso
TepMOoaMHAMHUKH. KoMmpeccHnoHHbIE XOJOAWIBHUKM W TEIJIOBBIE HACOCHL. ODHTPONMUS  Kak
TepMoauHaMHuueckuii moteHuan. dopMmyna Ui SHTpONHH HUaeadbHoro rasza. Teopema KaphHo u
0000IIeHHEe TOHSATHS SHTPONHMHM KaK TEPMOJUHAMHUYECKOrO TmoTeHIuana. CBS3b SHTPONUU C
MUKPOCOCTOSIHUSIMH U7ealbHOro raza. CTaTUCTUYECKOE TOJKOBAHUE SHTPOIUU. DHTPONHUS U CTETCHb
BBIpOXKACHUST cuctembl. Dopmyna bombivana. DuTponust u uHpOpManus. Bo3pactanue sHTporuu
Ipu HeoOpaTHMBIX IpolieccaX Ha MpUMEpe BBIPABHUBAHUS TEMIIEpATypbl JABYX HaXOIAIIUXCA B
KOHTAKTE HArpeThIX TN W MPH BHIPABHUBAHUM JABJICHUH B JBYX YacTIX cocyzaa ¢ ra3oM. llepBoe u
BTOpOE Hauana TePMOJUHAMHUKHU, M KUBbIE OpraHu3mbl. [loHATHE O TepMOAMHAMHKE HEOOPAaTHMBIX
MPOIIECCOB W OTKPBITBIX CHCTEM. OHTPONHUS B CHCTEME OpPraHM3M - OKpYXKalomas cpeja.
[Tpon3BOICTBO SHTPOIMU B HEPABHOBECHOM cpejie U Teopema [Ipuroxuna.

Pazjen 2. DjieKTpU4ecTBO U MArHeTU3M

DJIeKTpuYecKre 1 MATHUTHBIE SIBJICHHUS

[TonsiTHE O MONSAX, TMOJS CKATSPHBIE W BEKTOPHBIC. XapaKTEPUCTHUKHA BEKTOPHBIX TOJICH:
HAMPSKEHHOCTh, MOTOK, IHUPKYISIHS, CUIOBBIE JUHUH BEKTOPHOTO mois. Cymneprosuius MoyeH,
3apsi/ibl, 3aKOH COXPAHEHUS 3aps/I0B.

BiaumopeiicTBrue HEMOABMKHBIX U IBIXKYIIUXCS 3aps10B, DU3NUecKuii CMBICI MATHUTHOTO TOJIS.
[Tone Towyeunoro 3apsana (3axoH Kynona) u cucremsl 3apsanoB. [lone numosns. DieKTpocTaTHdeckoe
MoJie MOJIEKYJIbl M XUMHUYeckue peakiuu. MuterpanbHas ¢gopma 3akona Kynona, teopema ["aycca
(nepBoe ypaBHeHue MakcBeina). BeiBog dopmyn st HapsHKEHHOCTH AJIEKTPOCTATUUECKHUX TOJICH
3apsHKEHHOTO TPSMOTO TMPOBOJIA, IJIOCKOCTH, KOHJeHcatopa. Pabora mepememieHus 3apsaa B
AJIEKTPOCTATUYECKOM  TIOJie, TMOHATHE TOTeHNHaida. Bropoe ypaBHeHHMe MakcBemna s
ANEKTPOCTATUKH B HMHTETPaNbHON (opMe. DieKkTpudeckass €MKOCTh OJHOTO TMPOBOJHHUKA U JBYX
MIPOBOJTHUKOB, KOHJIEHCATOPHI, paboTa Mo 3apsaKe KOHIEHCATOPOB. DHEPTHs AJIEKTPOCTATHYECKOTO
nonisa. V3MeHeHHWe HampsHKEHHOCTH — AJIEKTPUYECKOrO  TMOJIE TMPU  BBEACHHHM — JTUDJICKTPUKA,
MOJISIPU3YEMOCTh  TUDJICKTPUKA, IUAIIEKTpHUYECKass MPOHHUIIAEMOCTh. V3MEHEHUe IUAIeKTPUIECKOM
MIPOHUIIAEMOCTH TPU XUMUYECKUX PEAKIUAX U HCIOIh30BaHUE ITOr0 P deKTa. INeKTPUIECKOe Moe
B NPOBOAHUKAX. [IOHSATHE O TOKE MPOBOJMMOCTH, BEKTOp TOKa M CHiIa TOKa, nuddepeHnmanpHas
dopma 3akona Owma. Ilepoe mpasmno Kupxroda. IIpuurHa MOSBIEHUS AJIEKTPUYECKOTO TOKA B
MIPOBOJTHUKE, (PU3MUECKUI CMBICI MOHITHS CTOPOHHHX DJIEKTPUYECKHX CHil. BeIBoa 3akoHa Oma miis
Bcel nenu. Bropoe npaBuno Kupxroda. MarautHoe mojie npsMoro Toka, OObsICHEHHE €T0 MOSBICHUS
HAa OCHOBAaHHMH pPEIITUBUCTCKUX TNpeACTaBlIeHUd. VHTerpanbHble ypaBHEHHs MakcBemna st
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IIOCTOSIHHBIX MAarHUTHbIX Nosied. [Ipumepbl BBIYMCIEHMS HANPSKEHHOCTEH MAarHUTOCTATHUYECKHX
nosiell. 3akoH buo-Caapa-Jlannaca. Bzaumoneiicteue nonei u 3apsinoB (TokoB). @opmyina JlopeHua
JUIS CWJIBI, IEMCTBYIOIIEW Ha 3apsll CO CTOPOHBI SJEKTPUYECKOr0 W MarHuTHOro mnosieil. [lpuHimn
JNEHCTBUSL Macc-CHEKTPOMETPOB W UX TIPUMEHEHMs] B XUMUU. VIHIYKIMOHHBIE SIBJIECHMUS,
TpancpopmaTopbl, (uU3MUecKHe MNPUHIUOB UX JeiictBus. Okcrparoku. [lonHas cucrema
UHTErpallbHbIX ypaBHeHMH MakcBemuia. CMbICT  WIEHOB CUCTEMBI ypaBHeHMH Makcsesia,
ONMCHIBAIOUIUX SIBJICHUS, CBSI3AHHBIE C WU3MEHEHUSIMU JJIEKTPUUECKMX M MArHUTHBIX BEJIMYMH BO
BpeMeHU. B3auMOCBS3b 3IEKTPUUECKUX U MATHUTHBIX IEPEMEHHBIX MOJIEH, IEKTPOMarHuTHOE I10JIE€ U
m3inydyenue. [lons nBrokynmxcs 3apsaoB. M3inydeHue >3J€KTpOMarHUTHOrO IOJsi HEPAaBHOMEPHO
OBUKyIUMest 3apaaoMm. «Ilapagoke» aToma.

Pa3znea 3. OnTuka u aroMHasi pu3nuKa

JIEKTPOMATrHUTHOE U3JIy4eHHe H ONTHKA

CB00OHOE DIIEKTPOMArHUTHOE TIOJIE U €r0 CYIIECTBOBAaHHE B BUJE 3JEKTPOMArHUTHOM BOJIHBI.
[TonepeyHOCTh AMEKTPOMAarHUTHHIX BOJH. CKOPOCTH PACIPOCTPAHEHMs 3JIEKTPOMArHUTHBIX BOJIH U
criocoOb! ee u3mepenus. lllkana snekTpoMarHUTHBIX BOJIH. CHIOCOOBI TeHEpaluy U UCIOJIb30BaHUE B
HayKe U TEXHUKE BOJIH Pa3JINYHBIX YACTOT.

SIBnenusi, onuckeiBaeMble BOJIHOBOM Teopuel cBeta. HTepdepeHius cBera, yCIOBHs MOSBICHUS
CTaTUYECKON HMHTEPPEPEHIIMOHHON KapTUHBI, MHTEPPEpEHIHs TpH pas3leleHud (POHTA BOJHEI,
MIPOCBETJICHUE ONTHKHU, UHTEPPEPOMETPhl U UX Hcmoib3oBaHue. Dypbe-cnekrpoMerpsl. [loHsaTue o
ronorpadun. Jdudpakuus, mudppakuus Ha mend. DOoKyCHpOBKa 3JIEKTPOMATHUTHBIX BOJIH M CBS3b
pasMepa IuPaKIMOHHOTO TSATHA € pasmepaMu  peduekTopoB. OcCOOEHHOCTH OpraHU3alHU
PaINOIOKAIIMOHHON CITY>KObI. YCIIOBUS TIepexoja OT BOJHOBOW ONTHKHA K T€OMETPUYECKON. 30HBI
Openenst, 30HHas macTuHka OpeHens kak Qokycupyromui snemMedT. JAudpakironHas penierka Kaxk
IHMCTIEPTUPYIONIAs CUCTeMa. AHallM3 cOCTaBa CBETa IO JUIMHAM BOJIH. PeHTreHOBckas audpaknus,
noHsATHE 00 0OpaTHBIX AU(PPAKIMOHHBIX 3a/ladaX, PEHTITC€HOCTPYKTYPHBIM aHAIU3 U €ro 0COOEHHOCTH
MPUMEHUTEIPHO K OuonornueckuMm obObekTam. I[IpoctpancrBennas crpykrypa JHK wu PHK.
JudpaKkIIMOHHBIH Mpeaes pa3pearonieil CiocOOHOCTH ONTHYECKUX MPUOOPOB.

CBeT 1 BemIecTBO, MOHIATHE O BTOPHYHBIX BOJIHAX, Pa3/IeIeHNE YHEPTUN Ha TpaHHIe pa3zaena das,
PE30HAHCHBIN XapaKTep B3aUMOJICHCTBUS CBETa U BemiecTBa. Jlucmnepcus, KiacCuyeckoe 0ObsICHEHNE
3aBUCUMOCTH KO3 (UIMEHTa MPETOMIICHUS CBETa OT JJIMHBI BOJHBI IAJarOIIero cBera. SIBieHue
JBOMHOTIO JIy4enpeaoMIIEHUs, TOJIIpu3alus cBeTa KpucrauiaMu. [1onsipu30BaHHBIN CBET, ONTHYECKAS
aKTUBHOCTb, CaXapOMETPHs, HCIIOJIb30BAHME SBJICHMSI BpAllCHUsS IUIOCKOCTH MOJIIpU3alUu B
MoJieKysipHOi Ononorun. @oroaddexr u kBaHTOBas Mpupoaa cBera. Kpyr siBieHH, 00bICHUMBIX C
KBaHTOBON TOYKM 3PEHHUS, MUKPOCKOIMYECKOE M MaKpPOCKONMYECKOE B OMNTUKE. [/[BONCTBEHHOCTH
IOPUPOJBI CBETA. 3aKOHBI IOIJIOIIEHHS CBETa, IMOHATHE O HeduHeHHbIX 3¢dekrax. OCHOBHBIE
AJIEMEHTHl KOHCTPYKIMHU CHEKTPO(GOTOMETPOB. 3aKOHBI OCBEUIEHHOCTH, 3aBUCHMOCTbh OCBELLIEHHOCTHU
OT BHJIa OCBETUTEIIEH.

KBanToBas ¢pusuka. ®uznka aroMa u 3JIeMEHThI (PM3MKH TBEPAOIO TeJIa

OcoOeHHOCTH TOBEAEHHUS] MHUKpoyacTHll. I[IpuHIUMOBI ONMCaHWs TOBEIEHUS MHUKPOYACTHII,
BOJIHOBas (DYHKIIMsI, COOTHOILEHHE HeolpeneneHHocTe, BonHa Jne bpoitna. Ilocrynatsl bopa.
Vpasuenue [llpenunrepa (BpeMEHHOE W CTAallMOHAPHOE), (DU3UYECKUU CMBICT BXOJAIIMX B HETO
wieHoB. Pemenune cranuoHapHoro ypaBHeHus Illpeaunrepa myis dYacTuiel B OJHOMEPHOM
MOTEHLIMAJIbHOM SIIIMKE W YaCTUIBl Ha OKPYXHOCTU. YCJIOBMSI MOSIBICHHS KBAHTOBBIX SIBICHUU.
Bnustnue maccel M 00JIacTH JIOKaIM3allMK yacTull. JIBymMepHas MOTEHIHUalbHAs sMa, BBIPOXKICHUE
KBaHTOBBIX COCTOSIHUH U CHATHE BbIpoXkieHus. [loTeHnanbHas sMa KOHEUHOM TTIyOMHBI U BIMSIHUE €€
rTyOMHBl M IIUPUHBI HA YPOBHM SHEPrHMM 4YacTUIBl. BO3MOXHOCTH JIOKaIM3allMd YacTHUIBI B
npoctpanctBe. TyHHenbHBIH 3¢ ¢dekt. 3anonHenue ypoBHedl u mpuHuun llaynu, momHas sHeprus
COBOKYITHOCTH DJJIEKTPOHOB B KBAHTOBOW CHCTEME. YPOBHU JHEPIMM B arOM€ BOJOPOAA, IEPEXOJbI
MeX1y ypoBHSAMHU. VHIUBUIYadbHOCTh CIIEKTPOB aTOMOB M 3MHCCHOHHBIA CIEKTpajbHBIA aHAJIM3.
Meramnmnyeckass MOJENb MOJEKYJIbl M OOBSCHEHHE KOpPpEeNsIMHM LBETHOCTH BemiecTBa M 3¢ ¢ekra
COTIPSIKEHMS] XUMUYECKHX CBsi3el B MoJiekynax. HopmanbHas 1 MHBEpCHAas 3aCeIEHHOCTh KBAaHTOBBIX
coctosiHuil. Iloryomienne, CoOHTaHHOE W BBIHYXJEHHOe u3nydeHus. Koadduumentsl DiHIITENHHA.
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®opwmyna [Inanka. YcuieHue cBeta Npy NpOX0kKIACHUN Yepe3 MHBEPCHO 3acelieHHyIo cpeny. [lonstue
0 Ja3epax.

®duznueckas MpUpoJa XUMHUUECKONW CBS3U. DJIIEKTPOHHOE CTPOCHHE MHOTOAJIEKTPOHHBIX aTOMOB,
ruOpuan3anysi, OOBSCHEHHE MPUYUH TIOSBICHUS MPOCTPAHCTBEHHBIX (opM Moiekyn. [IpuHnummn
MaKCHMaJbHOTO MepeKpbiBaHus. BHyTpeHHee BpalleHre B MOJIEKYJIaX U €ro poJib B OMOXMMHYECKHX
peakuusx. J[BukeHue 4yacTUl] B MHOTOATOMHBIX MOJIEKYJIaX M BHUJbl MOJIEKYJSIPHON CHEKTPOCKOIIMU.
CumMMeTpHs MOJIEKYJ U MOSBJICHUE MPaBUI 0TOOpA.

@DOTOXMMHUYECKHE pPEaKIMH W OCOOEHHOCTH TIOTCHIUAIBHBIX IIOBEPXHOCTEH OCHOBHBIX U
BO30Y>KJCHHBIX 3JIEKTPOHHBIX COCTOSIHMM B Mosekyinax. Pacmaa monekyn npu (hoToBO30YKIECHUSAX.
@dusnueckas npupona ¢GorocuHTe3a. TpaHCcHopT dHepruud npu ¢GorocuHTe3e. 30HHAsT CTPYKTypa
3JIEKTPOHHBIX COCTOSIHUM KPHUCTAJUIOB. 3allOJHEHHBIE W HE3allOJHEHHbIE 30HBI. YpOBeHb Depmu.
[TpoBOTHUKH, MTOTYTIPOBOAHUKU U TUAIIEKTPUKH. OCOOEHHOCTH MPOBOJMMOCTH B TIOTYIPOBOJHUKAX.

Anepuas pusuka

CucremaTKa 3JI€MEHTAapHBIX YacTUL. 3aKOHbI B3aUMOIPEBPAILCHUN YacTHL], SAEPHBIE peaKluy,
nedext maccol. CTpoeHue siep, AAepHbIe CUiIbl, YCTOWYMBBIE U HEYCTOMYMBBIC S/1pa, €CTECTBEHHAS U
HCKYCCTBEHHAst paZiOaKTUBHOCTD. 3aKOHBI pazavoaKTUBHOIO pacnaja. [Mpunmuns
paZnoaKkTUBALIMOHHOTO aHanu3a. «MedeHble» aTombl B Ouonoruu. IlyTu mcmonb3oBaHuUs siAepHOU
SHEPIHUH.

DuznvecKkasi KAPpTUHA MEPA

[lonatue o0 »HBomtonMM B (QU3MKE, OUOJOTMM M JpPYrHX HaykaX. [IpOTHBOIIOIOKHOCTH
HaIPaBJIEHHOCTEN ATHX 3BOJIOLMOHHBIX MpolieccoB. [lyTu npeoioieHus npoTuBOpeyus.

Bpewms B knaccudueckom mupe. Pons nepuondeckux 1 HeepHoANYECKUX MPUPOJHBIX NPOLECCOB
B (OPMHPOBAHWU TIOHATHS BpPEMEHH. VIHBapHMAaHTHOCTh MPOCTEUIIMX (PU3MUECKUX 3aKOHOB
OTHOCHUTEJIBHO CMEHbI 3HaKka BpeMeHU. HepaBHOBECHBIE ITPOLIECCHI B CIIOKHBIX CHCTEMaX M MOSBICHUE
CTpenbl BpeMeHU. Poib ciaydallHBIX (GakTOpoB B (OPMHPOBAHWUHU CTpeNbl BpeMeHH. DiyKkTyaruw,
NOSIBJICHME CAaMOOPraHU3allMM B  OTKPBITBIX CHCTEMax M IepepacTaHue (QIyKTyaluu B
Makpockornmyeckuii 3¢ ¢dext. Ponp Oudypkanmii. [loBeneHne SHTPONMU B OTKPBITHIX CHCTEMaX.
[TpuHIMT TOTIOJIHUTENBFHOCTH U €ro BCeoOLIHOCTh. Vcnonap3oBaHue Mozenei SBIeHUH U 0ObEKTOB B
Ipolecce MO3HaHMs KaK CJIeICTBUE MPUHIIUIA TOMOIHUTENbHOCTU. OOpaTHbIE 3a/1a4i, CyObEKTUBHBIN
¢dakTop mpu ux pemeHud. OrpaHMYEHHOCTb IPHUHLMIA JIOKa3aTeIbHOCTH B Hayke. IlpuHiun
COOTBETCTBHS, HaOmOJaemMble W HEHaOmrogaeMble BenuuuHbl B ¢Qusuke. TpeboBaHus k
dopmupoBaHuio pu3MUECKUX Teopuil. PacmmpeHHOe NOHMMaHMWE MpPHUHLUIA JAEeTepPMUHU3MA.
CnyuyaitHoe ¥ 3aKOHOMEpPHOE B MPUPOJE U MpeAesbl TPUMEHUMOCTH HayyHOro mporHosa. HayuHbril
IIPOTrHO3 B Hayke 00 oOmiecTBe. Pusnka u kudbepHeruka. Creasiue CUCTEMbI U yIIpaBICHHE.

4.2. Conepxanue JeKI Ui

- ConepxaHue JEKIIUN Kosn-Bo
H/H 8 p B 4acoB
1. | DBomronus U COBpeMEHHbIE MOJIeTH (U3UIECKO KapTHHBI Mupa. COBpeMeHHast 2

¢u3nKa Kak KylbTypa HaONIOJEHUM, MOJEIUPOBAHUS, SKCIEPUMEHTAIBHOTO
HCCIEA0BAHUS U KOJIMYECTBEHHOTO IPOTHO3UPOBAHUS SIBJICHUM TPUpoasl. Poib
¢u3MKK B pa3sBUTMM TEXHUKM U arpolpOMBIIIIEHHOTO IPOU3BOCTBA.
Kunematnka wmarepuanbHON Toukd. KoopauHaTHBIE METOJ  ONHMCaHUSA
nBrkeHUM. Kunemarnueckoe ypaBHEHNE IBUJKEHUS U ONPEAEISAEMBIE TI0 HEMY
KMHEMAaTUYEeCKUE XapaKTePUCTUKU. BekTOpHBINA croco0 omucaHus JBUKEHHI.
Bekropsl nepemenieHus, CKOpPOCTH, YCKOPEHHMs. YTIIOBBIE XapaKTEPUCTUKU
JNBWKEHHSI II0 OKPYXHOCTH. OJIEMEHTBI PEIIATUBUCTCKOM  MEXaHUKH.
IToctynaTtel cnenuanbHOM TeopuM  OTHocuTenbHOCTH. IIpeoOpasoBanus
Jlopennia. Cnoxxenue ckopoctedd. OTHOCHUTEIBHOCTh JUIMHBI OTPE3KOB U
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Coneprxanue JeKIUU

Kom-Bo
YacoB

AJIUTCIIbBHOCTU BPEMCHHBIX HHTCPBAJIOB.

JlvHamMuka MaTepualibHOM TOYKM M MOCTYIATEIBHOTO JBHKEHUS TBEPAOTO
Tena. 3akoHbl HbroroHa. Buawl cuii. JluHamuka BpaliaTebHOTO JBHXKCHUS.
MowmeHT cuibl. MoMEHT uHepiHH. 3aKOHBI COXpPaHEHUS! UMITYJIbCca U MOMEHTa
uMIyibca. MiHepuuaibHble 1 HEeMHEPIUAIbHbBIE CUCTEMbI OTCUETA.

Pabora, momHOCT, W dSHeprus. MexaHudeckue KoyieOaHUs. MexaHUYecKas
paboTa M MOIIHOCTh HPHU HOCTYNATEIBHOM M BpAIATEJIbHOM JBH)KEHUSX.
Kunernueckast sHeprus 1 reopema 0 KuHeTH4eCcKou sHeprun. KoncepparuBHbie
CWIbl M INOTCHLIMAJbHAs 3Heprusd. IIpuMepsl NMOTEHLMAIBHBIX IOJIEH. 3aKOH
COXPAHEHHUs SHEPTUU B MEXAHUKE.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON Teopun. VmeanbHblif ras.
Peanbhble raspl. OCOOEHHOCTH JKHUIKOTO COCTOSIHMA. SIBICHMS IepeHoca.
Huddysus,  TEmIONpoBOTHOCT, M BHyTpeHHee  TpeHue.  OCHOBBI
TEPMOJUHAMUKN. BHYTpEHHsA 3HEprus M IEpBO€ HA4yajlo TEPMOAMHAMMKHU.
Pabora m TemnoéMKOCTh Ta3a NpU Pa3IUYHBIX Ipoleccax. Bropoil 3akoH
TEPMOJUHAMHUKU. TeIuloBble ABUraTend MU XojoawibHble MamuHbl. KITJI
TEIUIOBBIX  JBUTATENe M  CTAaTUCTUYECKUHW CMBICI  BTOPOr0  3aKOHa
tepmoguHamuku.  [lonstue osHTponmu. IloHaTne o0  TepMOAMHAMUKE
HEOOPAaTUMBIX TPOLIECCOB M OTKPBITHIX CHCTEM. OJIEMEHTHl CTaTHYECKON
bu3uKy.

OnexkTpudeckuil 3aps. DJIEKTpocTaTudeckoe mosie. Bekrop HampsKEHHOCTH.
Pacuér snexrpocrarnueckux mnoneil. [loTeHnman 3yeKTpocTaTu4ecKoro IMosis.
PabGota 1o mepeMeIeHuo 3apsIoB B IEKTPOCTaTUIECKOM Moje. BemecTso B
onekTpudyeckoM moge. Ilomspuszauuss auUAIEKTpUKOB. Bekrop cMelneHus.
[IpoBOAHUKN B 3JEKTPOCTATHUECKOM IoJie. DIEKTPOEMKOCTh IPOBOJHUKOB.
Konpencaropsl.  IlocTosiHHBIM ~ 3yekTpudeckuii  Tok.  3akoH  Owma.
Onextpoasuxkymas cuina. [IpaBuna Kupxropa u pacuérel 3I€KTpHUYECKHX
nenei. 3axkoH Owma. Ilpupoma cBepxnpoBoaumoctd. Hocutenun Toka B
Pa3IMYHbIX TPOBOAHMUKAX. DJIEMEHTHI TEOPUH IEKTPOIPOBOJIHOCTH.

MaruutHoe mnone. 3akoH buo-Casapa-Jlammaca. MarautHele  CcBoOlCTBa
BemectBa. Cuma Ammepa wu  cuna JlopeHna.  DIIEKTpOJBUTATEINH.
OnexTpoMarauTHas MHAyKuus. 3akoH Papanes u npaswio Jlenna. Mexanusm
Bo3HUKHOBeHUA JJIC mHaykumu. DHepruss MarHuTHoro mnousid. IlepeMeHHBIM
JIEKTPUUYECKUI TOK. DiekTpoMarauTHoe nosie. O6oOieHne 3akoHa dapanes.
3aKoH MOJHOro ToKa. TOK cMeleHHsl. DJIeKTPOMarHUTHbBIE BOJIHBI. Y PaBHEHHUS
MakcBenna. CB0OOOIHBIE 3JEKTPOMAarHUTHbIE KoyieOaHUs. 3aTyxawoolue u
BBIHYK/ICHHBIE KOJICOaHMUS.

[[lxkanma  »nexkTpoMarHUTHBIX  BOdH. Onrtuka. [lpuHoun  ['roirenca.
Wntepdpepennuss  ceera.  [udpakuus  cBera. Ilomspusamus  cBera.
B3anmoneiicTBre M3MydeHHs C BElIECTBOM. TeruioBoe m3nydeHue. KBanToBas
¢uzuka. dororpdexr. dusznka aTroma, 3IEMEHTH (PHU3UKU TBEPAOrO Tea.
SAnepHas puzuka. Puznyeckas KapTHHA MUPA.

Hrtoro

14

11




4.3. Coaep:xanue JJaGOpaTOPHBIX 3aHATHI

Ne . Kou-Bo
HanmenoBaHue 1a60paTOpHBIX 3aHATUI
n/m 4acoB
1. | V3yuyeHne MexaHHYECKOI 0O IBUKEHHs Ha MallMHe ATBy/a 2
2. | Ompenenenue BSI3KOCTH KUAKOCTH 1o Metory CTokca
3. | UccaenoBanue 31eKTPOCTATUIECKOTO MOJIS 2
4. | I3smepeHne ropu30HTATBHON COCTABIISIFOIIEH MAarHUTHOTO MOJIsT 3eMIIH 2
5. | MByyenue 3akoHOB BHemHero Gotorddexra 2
Hroro 10
4.4, Conep:xkaHue NPpaKTHYECKUX 3aHATHIA
Ne . Koin-Bo
HanmeHnoBaHMe NPaKTUYECKUX 3aHATUI
/o 94acoB
1 Mexanuka, MoOJIEKyJsipHas (U3MKa ¥ TEPMOJWHAMHKA.  AJIEMEHTHI 9
' CTATUCTUYECKON (HU3UKH
2. OnexTpuuecTBo U MarHeTu3M. Konebanus u BOJIHBI 4
3 Onrtuka. KBantoBas ¢usuka. duszuka atoma. DiieMeHTbl (PU3MKU TBEPAOTO 9
' tena. SnepHas Gusuka.
Hroro 8
4.5. Buasbl u coiep:kaHue CaMOCTOSITEIbHOI PadoThl 00y4YaroLUXCs
4.5.1. Buasl caMocTOSITENIbHON paboThl 00yJaromuxcs
Bunel camocTosATenbHOW paboThl 00yYaromuxcs KommuecTBo vacos
[ToaroroBka K MpakTUYECKUM 3aHATUSAM 16
[ToaroToBka k 1a00paTOPHBIM 3aHATHUSAM U K 3aIlIUTE 16
71a00paTOpHBIX PaboOT
CaMocTosATeIbHOE U3YUYEHHE OT/IENbHBIX TEM U BOIIPOCOB 235
[TonroroBka K MPOMEKYTOYHON aTTeCTallUU 18
Hroro 285
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4.5.2. ConepxaHue cCaMOCTOSTEILHON pabOThl 00Y4aIOIINXCs

Ne Kon-Bo
HaumeHnoBaHue TeM U BOIIPOCOB

n/m 4acoB

1. | Kunematuka. 3ajnauM Oa/UIMCTHKH, HABEACHUS Ha L€lb, ONTUMHU3ALUU 20
JBYDKEHUS], UX TPUMEHEHHE B arpOMH)KEHEPHUH.

2. Jlunamuka. PeaktuBHOe nBmxkeHue. JIBmwkenne HeOecHbIX Tei. ITonéTer B 20
KOCMOC. Y CTOMYMBOCTb JIBHKEHHUS. [ MPOCKOIIBIL.

3. | Bakonbl coxpaHeHus. llepemaya MOLIHOCTH B MEXAaHHYECKHX CHCTEMax.
[Ipobnema 6e3omopHoOTO nBIKEeHMS. [Ipobiaema BEYHOro ABUTATENS MEPBOTO 20
pona.

4. | Mexanuueckue KojieOaHUS M BOJIHBL. PacdyérT KOHKPETHBIX COCTOSHUH U 20
orpeJieieHue COOCTBEHHBIX YaCTOT KOJIEOATEIbHBIX CHCTEM

= OneMeHTbl MOJEKYIsIpHOW W cTratucTuyeckod ¢usuku. OcobeHHOCTH
KHUJIKOTO cocTossHus. [loBepXHOCTHOE HATSHKEHUE, CMAaYMBaHUE, KAMIUISIPHI. 20
ITouBeHHas Biara v MOJUB PACTEHUH.

6. DneMeHTbl TepMOJUMHAMUKH. TeruioBas SHEpreTuka M e€ HKOJIOTHYECKUi 20
acriekT. Teruion30sIus, MeTO bl SKOHOMUH TeTlIa.

7. Onexrpocratuka. CraTudyeckoe  3JNEKTPUYECTBO.  DJIEKTpU3aLUs  Tell. 20
JIBI>KeHHE 3apsHKEHHBIX YacTHUI[ B JCKTPUUYECKUX MOJSAX. AHAIOTUU MEXITY
IEKTPOCTATUYECKUM U TPABUTAIIMOHHBIM MOJISIMH.

8. ITocTOSIHHBIN TOK, ANEKTPUYECKUE LIENU U MaTepuaibl. DIEKTPUUYECKUM TOK B 20
KHUJKOCTSIX M razax. KopoHHbl# pa3psa. 1eKTpopUiIbTPHL.

9. [locrosinHOoe MarHuTHOe mnose. IlocTossHHbIE MarHuThl. MarHuTHOe moJe 20
3emiu. JIBW)KEHHE 3apsOKEHHBIX YacTHI[ B MAarHUTHBIX Hojsax. Macce-
CIIEKTPOMETPHSI.

10. | DnexTpoMarHuTHbele KosnebaHus W BoJHBL. M300perenue panumo. I[lepenaua 20
curHasioB. PagrocBsi3p u paanonokanys. MEKpOBOJTHOBAs TEXHHKA.

11. | 'eomerpuueckast ¥ BOJIHOBas onTuka. OnTuueckue n3o0pakeHus. MexaHusm 20
3peHus, nedexTsl 3peHus. OnTudeckue sBieHus B aTMochepe.

12. | KBantoBas ¢wu3uka. DIeMEHThl KBAaHTOBOW ONTHKHU. JIFOMHHECHIEHIIHS. 20
BeIHYXIeHHOE H3ITydeHHE W ONTHYECKHE KBAaHTOBBIE IreHepaTopbl. DOTOHEI.

OmnsiT bére, 3¢ ekt Komnrona.

13. | ®usuka aromMa W 3JIEMEHTHl (PU3UKU TBEPAOTO Teia. DIEMEHThl KBaHTOBOU 20
MexaHuku. [loctaHOBKa 3amady O MABMKEHHMH MHKpodacTui. OrepaTtops
¢u3nyeckux BeanunH. KBaHTOBBIE COCTOSTHMSL.

14. | Slnepnas ¢usuka. ATOMHOE sIIpO U 3JeMEeHTapHble YacTullbl. MloHu3upyromue 13
U3IYYEeHUs U OLIEHKAa WX JeHCTBMS Ha MaTepualibl U JKUBbIE OPIaHU3MBIL.
Metonbl  U3MEpEeHUS ~ MHTCHCHUBHOCTH  HOHU3UPYIOIIUX  HM3JIyYEHHI.
EctecTBeHHbIH pajualiioHHbIN QOH.

15. | CoBpemenHas ¢uznueckas kapTuHa Mupa. Poib Gpu3uky B pa3BUTUN TEXHUKU 6
Y arponpoOMBIIIIJIEHHOTO ITPOU3BOICTBA.

HTroro 279
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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
CaMOCTOSITENIHON pabOThl CTYACHTOB OYHOW M 3a04HON (opM OOy4YeHMsI HAIpaBIICHUS MOIATOTOBKU
23.03.03 Dkcrmryaraiys TPaHCIIOPTHO-TEXHOJIOTUYECKUX MAIIMH M KOMITIEKCOB / FOxHO-Y panbckuii
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.

bBacapeiruna [u np.] ; KOxHo-Ypansckuii 'AY, Uuctutyt arpounxenepun .— 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 arpounmkenepun .— Yensounck: HKOxHo-
VYpanbckuit Ay, 2017 — 20 c.— Hoctyn u3 JIOKaJIbHOMN ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hoctyn u3 ceTn WuTepHer
http://188.43.29.221:8080/webdocs/fisika/13.pdf.

4. @usuyeckue OCHOBBI MEXaHUKU [DNEeKTpOHHBIA pecypc] : yueb. mnocobue ans

CaMOCTOSITENTLHOW Pa0OThI CTYACHTOB OYHOW W 3a04. popmbr oOyuenust / IOxuo-Ypansckuit 'AY,
Wuctutyt arpounskenepud ; coct. E. M. Bacapeiruna. - Yensounck: FOxuno-Ypansckuit ['AY, 2018. -
68 c. : WL - bubnuorp.: c. 68 (5 Ha3B.).- Pexum JIOCTYyTIA:
http://192.168.0.1:8080/localdocs/fisika/14.pdf

5. OCHOBBI MOJICKYJISIPHOUW (PU3UKU U TEPMOJIMHAMUKH [ DIEKTPOHHBIA pecypc] : yued. mocodue
U1l CAMOCTOSITENIbHON paboThl CTYJJEHTOB OYHOM U 3a04. (hopMbl 00yuenus / FOxxno-Ypansckuii 'AY,
WuctutyT arpounskeneput ; coct. E. M. Bacapeiruna. - Yensounck: FOxuno-Ypansckuit AV, 2018. -
34 ¢ - C nopun. -  bubmmorp.. c¢. 33 (5 Ha3B.). Pexum  pmoctyma:
http://192.168.0.1:8080/localdocs/fisika/15.pdf

6. DyeKTpoMarHuTHBIE SIBIEHUS W KBaHTOBble 3 eKThl [DeKTpoHHBIH pecype] : yueb.
nocodue il CaMOCTOATEIbHOW pabOThl CTYIAEHTOB OYHOM M 3a04. Gopmbl oOyudeHus / HOxHo-
Vpansckuit ['AY, HUnctutyr arpounkeHepuu ; coct. E. M. Bacapeirmna. - Yensbunck: FOxHo-
Vpansckuii 'AY, 2018. - 49 c. : wn. - C npuin. - bubnuorp.: ¢. 48 (5 Ha3B.). Pexxum pocrymna:
http://192.168.0.1:8080/localdocs/fisika/16.pdf

7. Dnexrtpocratuka. I[locTOsHHBIA TOK [DNEKTpOHHBIM pecypc] : ydeb. mocobue s
CaMOCTOSITENIbHOW Pa0OThl CTYAECHTOB OYHOM M 3a04. popmbl oOyueHus / IOxno-Ypansckuit 'AY,
WuctutyT arpounskeneput ; coct. E. M. Bacapeiruna. - Yensounck: FOxno-Ypansckuit AV, 2018. -
95 c. : un. - bubmmorp.: c. 95 (5 Ha3B.). Mecto xpanenus: Ob UI'AA Pexum pocryna:
http://192.168.0.1:8080/localdocs/fisika/17.pdf

6. ®oHI OLICHOYHBIX CPEACTB AJIs NPOBEICHUS
NPOMEKYTOYHOM aTTeCTAUMHU 00y4aIOIUXCS MO0 UCIUIITIHHE

Jnst ycTaHOBJIEHHUS COOTBETCTBUS YPOBHS MOATOTOBKM oOydaromuxcs tpedoBanusm OI'OC
BO pa3paboTtan oHI OLIEHOYHBIX CPEICTB JI TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U IMPOBEICHUS
MPOMEXKYTOUYHOM aTTeCTalMi OOydJalImmxcs Mo aucuuiuinae. @OOHA  OIEHOYHBIX CPEACTB
npeacrasiieH B [IpunoxeHun.
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7. OCHOBHAs U JONOJHUTEIbHAS yueOHasl IuTepaTypa, HeoOXoAuMasi 1JI 0CBOEHMSI
AUCHMILINHBI

OcHoBHas U JIOTIOJIHUTEbHAS yaeOHas uTeparypa umeercs B Hayunoit  Oubnmorexe u
3JIEKTPOHHOU MH(pOopMaInmoHHo-00pa3oBateabHOM cpeae ®I'BOY BO 0xHo-Ypansckuii [AY.

OcHoBHas1 JiuTEpaTypa
I'pabosckuii P.U. Kypc dusukn [DunekrporHsiii pecypcel: yued. nocooue / P.M. I'paOoBckuid -

1.1. Mocksa: Jlamp, 2012 - 608 c¢. - Jloctyn K 1moaHoMy Tekcty c¢ caiita OBbC Jlab:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=3178.

HBanos U. B. COOpHUK 3a/1a4 110 KYPCY OCHOBBEI (hr3uKU ¥ Onodu3uky [ DneKTpoHHBIA pecypcel:
1.2./ WBanos M. B. - Mocksa: Jlaup, 2012 - Joctyn kK monHomy tekcry ¢ cairta DBC Jlaub:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3802.

Jlusenues H.M. Kypc dusuku [Dnekrponssiii pecypce]: vuedbnuk / H.M. Jlusenues - Mocksa:
1.3. JlJagp, 2012 - 672 «c¢. - Jlocryll K OOJNHOMY Tekcry c¢ canra OBC Jlads:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2780.

Casenpes 1. B. COOpHHUK BOIIPOCOB M 3aJay 110 obuieil dusuke [DiaekTpoHHBII pecype]: yuel.
1.4. nocobue / U. B. CasenbeB - Mocksa: Jlaus", 2016 - 288 ¢. - JlocTyl K IIOJHOMY TEKCTY C CalTa
OBC Jlans: http://e.lanbook.com/books/element.php?pll id=71766.

JonotHUTeILHAS JTUTEpPATypa

WBanos U. B. OcHoBbI husuku u ouodusuku [Dnekrponssiii pecypcel: / Usanos U. B. -
1.5. Mocksa: Jlaus, 2012 - Jocryi K ntotHoMy Tekcry ¢ carita DBC Jladb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3801.

Uponos U. E. 3agaun no obmel dusuke [Daexrporuslii pecype]: / U. E. Uponos - Mocksa:
1.6. Jlaus", 2016 - 416 c. - JocTym k nosiHoMy Tekcry ¢ caiita OBC Jlanb:
http://e.lanbook.com/books/element.php?pll id=71750.

Kamamnukos H. I1. IIpakTHKYM 10 pelIEHHIO 3a4a4 110 001eMy Kypey dhuszuku. Kojebanus u
1 7 BOJHBL Ontuka [Onexrponusiii pecypce]: / Kanamunkos H.I1., Koxkesurnkos H.M., KoTbsIpio
" "T.B., Crupun I'.I". - Mocksa: Jlaup", 2013 - Jloctyn k moHoMy TekctTy ¢ caiita ObC JlaHp:
http://e.lanbook.com/books/element.php?pll id=38839.

Kamamuukos H. I1. IIpakTHKYM IO pEIIEHNIO 3aa4 10 001IeMy Kypcy Gu3uku. OCHOBBI

KBaHTOBOM (husuku. CTpoenne BelecTsa. AToMHas U siaepHas dhu3uka [ DaeKTpOHHBIA pecypc]:
1.8. / Kamamaukos H.I1., Kosxkesaukos H.M., Koteipino T.B., Croupun I'.I". - Mocksa: Jlans", 2014 -

Joctyn k mojiHOMY TeKCTy ¢ caita OBbC JlaHs:

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

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

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

CoOopHuk 3a7a4 no dhusuke [Inexkrponnsiii pecype]: / P. 1. bessepxustst, H. H. 'opoxoBckuid,
110 P. 1. I'pabosckuii; [lox pen. P. M. I'paboBckoro - Mocksa: Jlane, 2012 - 128 ¢. - JIocTyIl K
7" mosHOMY TeKcTy ¢ carta OBbC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3899.

8. Pecypchbl HH(pOpMALMOHHO-TEJIEKOMMYHUKAUIMOHHOM ceTH « UHTEepHeT», HE0OX0AUMbIe
AJIsA OCBOCHUSA JUCHUITIIMHbBI
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1. Enunoe okHO mocTyIa K ydeOHO-MeTOANYeCKUM pa3padboTkam https://toypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. VuuBepcurerckas ouodamorexka ONLINE http://biblioclub.ru

9. MeToauuyecKkue YKazaHus 1Jisd oﬁyqamumxcs[ M0 OCBOCHHIO TUCHHUIIIMHBI

Y4uebHo-MeTonueckne pa3paboTku umerorcest B Hayunoit  Oubnmorexe U AJIEKTPOHHOMN
nHpopmanmonHo-o6pazoBatenbHOM cpeae PI'BOY BO 0xHO-Ypansckuii [AY:
1. OcHOBBI BHOpAIMOHHON MEXaHWKH [DIEKTPOHHBIM pecypc| : ydebd. mocobue s

CaMOCTOSITENIbHOM pabOThl CTYACHTOB OYHOW M 3a04HON (opM OOy4UeHMsI HANpaBIIEHUS MOIATOTOBKU
23.03.03 Dkcmryaraiys TPaHCIIOPTHO-TEXHOJIOTUYECKUX MAIIMH M KOMITIEKCOB / FOxHO-Y panbckuii
I'AY, Uucturyr Arpounkenepun ; cocT.. E. M. bacapeiruna [u np.] .— YensObunck: HOxHO-
VYpanbckuit Ay, 2016 — 58 c. — Hoctyn u3 JIOKaJIbHOMN CeTH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.
2. BonHOBas M KBaHTOBAas ONTHKA [ DJIEKTPOHHBIN pecypc]| : METOANYECKUE YKa3aHUs U 3aaHUS
o ¢u3uke 7151 6aKalaBpoB U CTYACHTOB MHKEHEPHBIX creruanbHocTei / cocT.: E. M. bacapeiruna [u
ap.] ; FOxuno-Ypansckuii I'AY, UnctutyT arpounxenepun .— Yensaounck: Oxuo-Ypansckuit 'AY,
2015 .— 41 c¢. — Jloctyn u3 nokaineHoi ceru http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
Joctyn u3 cetu Murtepuer http://188.43.29.221:8080/webdocs/fisika/12.pdf
3. MonekynsapHas Qusuka [DJIeKTpoHHBIA pecypc]| : meroa. ykazanus / coct.. E. M.

bacapeiruna [u ap.] ; FOxuno-Ypansckuit 'AY, UnctutyT arpoutxenepun .— Yensounck: HOxHo-
VYpanbckui I'Ay, 2017 — 20 C.— Hocryn u3 JIOKaJIbHON cetu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hocryn u3 ceTH Wurepuer
http://188.43.29.221:8080/webdocs/fisika/13.pdf.

4. ®u3nYecKMe OCHOBBI MEXaHUKH [DIJIEKTpOHHBIN pecypc] : yueld. mocobue s

CaMOCTOSITENILHOM pabOThl CTYIEHTOB OYHOU W 3a04. ¢opMbl oOyueHus / FOxHo-Ypanbckuii ['AY,
WuctutyT arpounskeneput ; coct. E. M. Bacapeiruna. - Yensounck: FOxuno-Ypansckuii AV, 2018. -
68 c. : W1 - bubmuorp.: C. 68 (5 Ha3B.).- Pexum JOCTyMa:
http://192.168.0.1:8080/localdocs/fisika/14.pdf

5. OCHOBBI MOJIEKYJISIPHOI (PU3UKHM U TEPMOJIMHAMUKH [ DEKTPOHHBIN pecypc] : yuel. mocobue
JUIS CaMOCTOSITEIbHON pabOThI CTYJEHTOB OYHOM U 3a04. popMbl 00yueHus / FOxHo-Ypanbckuii 'AY,
Wuctutyt arpounxeneput ; coct. E. M. bacapeiruna. - Uensounck: Oxno-Ypansckuii 'AY, 2018. -
34 c¢. - C nopur. -  bubmmorp.. c¢. 33 (5 Ha3B.). Pexum  npocryna:
http://192.168.0.1:8080/localdocs/fisika/15.pdf

6. DIeKTpOMarHWTHBIC SIBJICHUS W KBAaHTOBbIC 3 (dekTsl [DNeKTpoHHBIH pecypc] : ydueO.
nocobue il caMOCTOATENbHON pPabOThl CTYJEHTOB OYHOM M 3a04. Gopmbl oOydeHus / HOxHo-
VYpansckuii 'AY, Uncturyr arpomnxenepun ; coct. E. M. Bacapeiruna. - Yensbunck: FOxHo-
VYpansckuit AV, 2018. - 49 c. : un. - C npun. - bubmmorp.: c. 48 (5 Ha3B.). Pexxum nocryna:
http://192.168.0.1:8080/localdocs/fisika/16.pdf

7. Onexktpoctatuka. IlocTosHHBIH TOK [OneKkTpoHHBIM pecypc] : yued. mocobue s
CaMOCTOSITENIbHOM paboOThl CTYIEHTOB OYHOW U 3a04. ¢opMbl 00yueHus / FOxHo-Ypanbckuii ['AY,
Wuctutyt arpounxeneput ; coct. E. M. bacapeiruna. - Yensounck: Oxno-Ypansckuii 'AY, 2018. -
95 c¢. : un. - bubmmorp.: c. 95 (5 Ha3B.). Mecro xpanenus: Ob UI'AA Pexum npocryma:
http://192.168.0.1:8080/localdocs/fisika/17.pdf

10. UndopmanuoHHbIe TEXHOJOTHH, HCIOJIb3yeMble IIPH OCYIIeCTBJICHUHU
0o0pa3oBaTeIbHOIO MpoLecca Mo JMCHUILIMHE, BKJIYasi NepedyeHb IPOrpaMMHOI0 odecrie4eHust
U HH(OPMAILMOHHBIX CIPABOYHBIX CHCTEM

B HayuHoii 6ubnmoTeke ¢ TepMUHAIBHBIX CTAHIIMHA MPEIOCTABISIETCS JOCTYI K 0a3aM JaHHBIX:
- KoncynwsranTllntoc (cripaBodHbIE TPABOBBIE CUCTEMBI);
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- Texakcnept (MHGOpMarmoHHO-cripaBouHast cucrema 'OCTos);
- «CenbXx03TeXHHUKa» (aBTOMAaTU3MPOBaHHAS CIIPABOYHAsl CUCTEMA).

- My TestX10.2.

11. MatepuajbHO-TeXHHYECKAs 0a3a, HEOOX0AMMAs VISl OCYLIECTBJICHUS
00pa3oBaTeILHOIO MPOIEcca MO JUCHMUILIUHE

Y4yeOHble ayauTOpMHU ISl TPOBeeHUS] 3aHATHI, NPeAYCMOTPEHHBIX IPOrpamMMmoi,
OCHALIlCHHBbIE 000PY10BAHHEM M TeXHMYECKHMH CpeICcTBAMHU 00y4eHus

1. Yuebubie aymutopuu 2053, 2093, ocHamieHHbIE OOOPYIOBAaHUEM M TEXHHUYECKUMU
CpeICTBaMHU JIJIsl BBIMOJTHEHUS J1a00paTOPHBIX PadoT.

2. Aynutopus 3103, ocHalieHHas:

- MYJIbTUMEIUUHBIM KOMILJIEKCOM (KOMIBIOTEP, BUICOITPOEKTOP);

- KOMITBIOTEPHOM TEXHUKOW C BUPTYAJIIbHBIMU aHAJIOTaMU JIa0OpaTOPHOTO 000PYIOBAHHUS.

IHoMemeHus 1J151 CAMOCTOATEIbHOI PadoThI 00y4YaK0IMXCS

1. ITomemenue 303 mist caMOCTOATENILHON PabOThI, OCHAIIIEHHOE KOMITBIOTEPHOW TEXHUKOW C
MOAKIIIOUeHUEM K cetu «HTepHeT».

Hepeqeﬂb 060py[l0BaHHﬂ H TEXHUYIECCKHUX CPEACTB Oﬁy‘lel{]{lﬂ

. YcraHoBka j1abopatopHast «MasiTHUK YHUBEpCaJIbHbII

. YcraHoBka J1aboparopHas «MasTHUK MakcBesuia

. YcranoBka saboparopsas «CoyaapeHue 1mapoBy

. YcranoBka naboparopHas «MaminHa ATBy1a»

. YcTaHOBKa /7151 ONIpe/IeTICHHs] OTHOILLIEHUS YAEJIbHBIX TEIUIOEMKOCTEN BO3/1yXa
. YcranoBka nabopatopsas «[ upockom»

. Harnsaasie yueOHbIe mocoOus

. Komnnext naboparopuu "IneKTpruuecTBO U MarHeTuszm"

. Monoxpomarop YM?2

10. YcraHoBKa i U3y4E€HHsI 3aKOHOB F€OMETPUUYECKOM ONTUKU

11. YcranoBka i nu3ydeHus 1udpakiuuu

12. YcTaHoBKa /715 U3y4eHUs1 HHTEpPEPEHIINU CBEeTa

13. YcranoBka 151 M3Y4SHUS TOJIIPU3AINHI CBETA

14. YcraHoBKa 715t U3y4eHus: abCOIOTHO YEPHOTO Tena

15. YcranoBKa Jj1s1 UCCIIEIOBAHUS XapaKTEPUCTUK BaKyyMHOTO (pOTORIEMEHTA

O 00 1N DN K W —
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IIPH/IO/KEHUE

POHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IMPOBEJCHUS IPOMEKYTOUHOU aTTeCTAIIUN
00yyJaronmxcs
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[EEN

COJEPXAHME

KomneTreHuuu u uX UHAUKATOPHL, GOPMUPYEMBIE B MPOLIECCE OCBOCHUS TUCIUTIIMHbI
[lokazaTenu, KpuUTepud U  IIKAJIA  OLEHUBAHHUS  WHIAUKATOPOB  JOCTHIKEHUS
c(hOpMHUPOBAHHOCTH KOMITETEHIUIT

TunoBble KOHTPOJbHBIC 3aaHusl ¥ (WJIM) WHBIE MaTEpPHAbl, HEOOXOAUMBIE ISl OICHKH
3HAHWW, YMEHUW, HABBIKOB M (WJM) ONbITa JESATENBHOCTH, XapaKTePU3YIOIINX
c(hOpMUPOBAHHOCTH KOMITETCHIIUI B TIPOIIECCE OCBOCHUS TUCITUTLINHBI

Meroaunueckue MaTepHalibl, ONMPEACIISIONINE POLEYpPhl OLICHUBAHUS 3HAHUM, YMEHUH,
HABBIKOB ¥ (WJIHM) OTIBITA IEATETHHOCTH, XapaKTEPU3YIOIINX C(HOPMUPOBAHHOCTH
KOMIIETEHIINI

4.1. OneHOYHBIE CPEACTBA JIs MPOBEACHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

4.1.1. Omnpoc Ha NpaKTUYECKOM 3aHITUU

4.1.2. OueHuBaHue oTYETa MO JaOOPATOPHOI pabore

4.1.3. TecrupoBanue

4.1.4. KontponbHas paboTa

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

4.2.2. Dxk3ameH
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1. KomnereHuuu U UX HHAMKATOPHI, (popMuUpyeMble B Ipoliecce OCBOEHUS AUCHUILIMHBI

OIIK-1. CnocobeH pemaTth THUMOBBIE 3a1a4d MPO(PECCHOHATBLHON ACATEIHPHOCTH Ha OCHOBE 3HAHMM
OCHOBHBIX 3aKOHOB MAaTCMATUUYCCKHUX H CCTCCTBCHHLIX HAYK C IPHUMCHCHUCM I/IH(i)OpMaL[I/IOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHM

Kon u HaumeHoBaHue Dopmupyemsie 3YH HaumenoBanue
WHIUKATOpa 3HAHUS yMEHUs HAaBBIKU OIICHOYHBIX
JTIOCTHKCHHS CpencTB

KOMIIETEHIINN

W-1.0IIK-1 OOyuaromuiics OOyuaromuiics OO0yyaromuiics Tekymias

Hcnonszyet JTOJKCH 3HATH: JIOJKEH YMETh: JTOJKEH BIAACTh: aTTeCTaIus:

OCHOBHBIE 3aKOHBI OCHOBHBIC 3aKOHBI | HCITOJIb30BaTh HaBBIKAMH: - OTIpOC Ha

€CTeCTBEHHOHAYYHBIX | €CTECTBEHHOHAYYH | OCHOBHBIE 3aKOHBI | HCITOJIb30BaHUS MPaKTHIECKOM

JTUCUHUILINH 15 BIX TUCHUTUTNH €CTECTBEHHOHAYYH | 3HAHMM OCHOBHBIX 3aHATHUH;

perIeHIs (bu3ukn) ms BIX TUCITATIIINH 3aKOHOB - OTYET I10

CTAaHIAPTHBIX 33/1a4 B | PEIICHHS (buzwkn) ms €CTeCTBCHHOHAYYHBIX | JIAOOPAaTOPHOM

COOTBETCTBHH C CTaHJAPTHBIX 3a/1a4 | pelIeHus TACIUTLIIH pabore;

HaIpaBJICHHOCTHIO B COOTBETCTBHH C CTaHJAPTHBIX 3a1a4 | (puU3uKK) 11 - TECTUPOBAHUE

npohecCHOHATBHOM HaIPaBIEHHOCTHIO | B COOTBETCTBHUU C pemIeHus [IpomexyTouHas

JIeATEITLHOCTH po(ecCHOHAIbHON | HANPABICHHOCTBIO | CTAHJAPTHBIX 33734 | aTTeCTallUs:

JeATEeIFHOCTU npo(eCCHOHATIBHO | B COOTBETCTBHH C - 9K3aMCH,;
- (b1.0.10-3.1) il IesATeNbHOCTH HAIPaBJICHHOCTHIO - 3a4eT
- (b1.0.10-V.1) npodeccroHaTBHOM
JeATETLHOCTH -
(b1.0.10-H.1)

OIIK-5. Cmoco0GeH ydacTBOBaTh B IPOBEICHUU OKCICPUMEHTAIBHBIX  HCCIEAOBAaHUNA B

poecCHOHATLHOM IEATEIIBHOCTH

Kox u naumenoBanue Dopmupyemsie 3YH HanmenoBaHue
WHIHAKATOpa 3HaHHUS YMEHUS HaBBIKH OLCHOYHBIX
JOCTYKCHUS cpencts

KOMITETCHITNH
Na-1.011K-5 O6yuaronuiicst nommkeH | OOywatoutuiicst momkeH | OOywaromuiicst moykeH | Tekyrmiast
Y‘IaCTByeT B 3HaTb. OCHOBHBIC YMETh: UCHIOJIB30BATh BJIaACTh: HABBIKAMM aTTecTranuia:
OKCIICPUMCHTAJIbHBIX 3aKOHBbI OCHOBHBIC 3aKOHbI HCITOJIb30BaHMS 3HAHUH - OTBET Ha
HCCIICAOBAHUAX CCTCCTBCHHOHAYYHbBIX CCTCCTBCHHOHAYYHbBIX OCHOBHBIX 3aKOHOB MNPAKTUICCKOM
ANEKTPOOOOPYIOBaHUS | AUCHUIUTHH (QU3UKH), | AUCHUILTHH (GU3UKH) B | €CTCCTBEHHOHAYYHBIX | 3aHSATHU;
" CpCACTB HCIOJIB3YIONIUECs B OKCIICPUMCHTAJIbHBIX JUCHUIIIINH ((1)I/IBI/IKI/I) B - OTYET 110
aBTOMaTHu3aluu OKCICPUMEHTAJIbHBIX HUCCIICA0OBAHUAX OKCIICPUMEHTAJIbHBIX na6opaT0pH017I
HCCIIeTOBAHUSIX AIEKTPOOOOPYIOBAHUS WCCIICIOBAHUSX pabore;
IIEKTPOOOOPYIOBAHHS U CPEICTB ANIEKTPOOOOPYIOBAHUS | - TECTHPOBAHHUE
M CPENCTB aBTOMaTH3aLHUH - U CPEJCTB IIpomesxyTouHast
aBTOMaTu3aluu (b1.0.10-Y.2) aBTOMATHU3aLUU - aTTecTauus:
—(B1.0.10-3.2) (B1.0.10-H.2) - DK3aMEH;
- 3a4€CT

2. [loka3zaTenu, KpUTEPHUHU U IKAJIA OLeHUBAHUS UHIMKATOPOB JOCTUKEHUS KOMIIETeHIIU

dopMmupyemsle

KpI/ITCpI/II/I U IIKaJIa OUCHHUBAHUA PE3YJILTATOB O6yquI/I$I MO JUCIHUIIIIMHE

3YH
Henocrarounsrit JlocTato4Hbli Cpennuii ypoBeHb Bricokuii ypoBeHBb
YPOBEHb YPOBEHb
b1.0.10-3.1 OO0yyarormumiics He OO6yyarommiics cnabo OO0yuaroniuiics ¢ OO6yuarontuiics ¢

3HACT OCHOBHBIC

3aKOHBI

3HACT OCHOBHBIC 3aKOHBI
C€CTCCTBCHHOHAYYHBIX

HE3HAYNTEILHBIMHA
OIINOKaMH U

TpedyeMoii CTENEHBIO
IIOJIHOTHI U TOYHOCTHU
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€CTECTBEHHOHAYYHBIX

JUCUUILIMH ((DU3UKH)
JUISL peLICHUS

CTaHAapTHBIX 33/1a4 B

JTUCTIATUTAH (PU3UKN)
JUTSL pEIICHUS
CTaHIAPTHBIX 33724 B
COOTBETCTBHUH C

OTACIbHBIMH
npo0eraMu 3HaeT
OCHOBHBIC 3aKOHBI

€CTECTBCHHOHAYYHBIX

3HAeT OCHOBHBIE 3aKOHBI
€CTEeCTBEHHOHAYYHBIX
mucnuruiaH (pusnkm)
JUTSL peIIeHUS

COOTBETCTBHH C HAaIpaBJIeHHOCTHIO JUCUUIUIAH ((DU3UKH) CTaH/apTHBIX 3a/1a4 B
HAarpaBJIeHHOCTHIO npodecCHOHANBLHOMN JUISL peLICHUS COOTBETCTBHH C
npodeccHoHaIBLHOMN JIeSITeIIbHOCTH CTaH/apTHBIX 3a/1a4 B HaIpaBJIeHHOCTHIO
JEATETbHOCTH COOTBETCTBHH C TIpoQeCCHOHANBHOM
HaNpaBJICHHOCTHIO JIESITEIIEHOCTH
po¢eCCHOHATBHOM
JIESITEIIHOCTH
b1.0.10-VY.1 OO6yugarommmiics He | OOywarommiicss  ciabo | OOyuatonmmiicss  ymeer | OOywarommiicss — ymeer
yYMEEeT HCIONb30BaTh | yMEET  HCIIOIb30BaTh | MCIOIB30BAaTh HCTIONB30BATh
OCHOBHBIE  3aKOHBI | OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHbIX €CTECTBEHHOHAYYHbIX
quctuinive (pusukn) | auctmruine  (fusukm) | aucumruime  (dusukm) | aucumruimH - (pusukm)
JUIst pemenust | st pemeHus | st pemeHus | s pemeHus
CTaH/ApTHHIX 33/1a4 B | CTAaHJApTHBIX 3aJad B | CTAaHJAPTHBIX 3aJad B | CTAaHJAPTHBIX 3agad B
COOTBETCTBUH C | COOTBETCTBHHU C | COOTBETCTBHHU C | COOTBETCTBHHU c
HaINpaBICHHOCTHIO HaINpaBICHHOCTHIO HaNpaBICHHOCTHIO HalpaBJIEHHOCTHIO
npodeccroHaNbHOM npodecCHOHANBHOM IpodeCcCHOHANTBHOM TIpodeCCHOHANBHOMN
JeATEIIBHOCTH JEATETbHOCTH JEATEIbHOCTH C | IeATeNBHOCTH
HE3HAYUTEIbHBIMA
3aTpyIHEHUSIMA
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 ABTOMATH3aLIH C aBTOMATH3aLUH
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CpencTB HE3HAYUTETEHBIMHI
aBTOMAaTH3ALUU 3aTPYIHCHUSIMH
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 | MUCIMIUIMH (pu3uku) B OCHOBHBIX 3aKOHOB €CTECTBCHHOHAYYHBIX
mucnutuiaH (prs3nkm) SKCIEPUMEHTAIBHBIX €CTeCTBEHHOHAYIHBIX IUCIUTUIAH ((QU3UKN) B
B HCCIICIOBAHUAX IUcUUIUIAH (QU3NKK) B SKCIEPUMEHTANBHBIX
SKCIIEPUMEHTANBHBIX | 3IIEKTPOOOOPYIOBAHHS IKCTIEPUMEHTAIIbHBIX HCCIIETOBAHUAX
HCCIIETOBAHUAX U CPEICTB HCCIIETOBAHUAX AIIEKTPOOOOPYMOBAHHUS
ANEKTPO- aBTOMAaTH3aINH AIIEKTPOOOOPYIOBAHHS U CPEICTB
000pyIOBaHUS U CPENICTB aBTOMAaTH3alNH
CpeICTB aBTOMAaTH3aINH
aBTOMAaTH3AIUU

3. TunoBbIie KOHTPOJIbHBIC 3aIaHUA U (I/IJ'II/I) HHbIC MaTe€pHUaJbI, H606X0)11/IM]>I€ JJIF OCHKH
3HaHHﬁ, yMeHHﬁ, HAaBBbIKOB U (HJI]/I) onbITa 1€ATCJIbHOCTH, XapPaKTCPU3YIOLIIHX
C(l)OpMI/IpOBaHHOCTI) KOMIIeTEHIINI B nmpouecce OCBOCHUS TUCHHUIIIMHBI

TunoBble KOHTPOJbHBIC 33JaHUSI U MaT€pPUAIIbI, HEOOXOUMBIE ISl OLEHKU 3HAHHM, yMEHUHN 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 3a04HOW (opM OOydeHUsS] HANPABICHHUS MOATOTOBKH
23.03.03 Dkcmyaraiys TPaHCIOPTHO-TEXHOJIOTHYECKUX MAalIMH M KOMILIeKcoB / FOxHO-Y panbckuii
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 ¢u3nKe I OaKaIaBpOB M CTYACHTOB WHKCHEPHBIX CIeIMaIbHOCTEH / cocT.: E. M. bacapeiruna [u

ap.] ; FOxuo-Ypansckuii 'AY, UnctutyT arpounxenepun .— Yensounck: Oxuo-Ypanbckuit 'AY,

2015 .— 41 c¢. — Jlocryn u3 nokambHoM 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

3. MonekynsapHas ¢(usuka [DneKTpOoHHBIH pecypc| : Meron. ykasanus / cocT.. E. M.

bacapeiruna [u np.] ; FOxHo-Ypansckuit I'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. ®dusnyeckre OCHOBBI MEXaHUKU [DJIEKTPOHHBIM pecypc] yueb. mocobue I

CaMOCTOSITENIbHOM paboOThl CTYIEHTOB OYHOW U 3a04. (opMbl 00yueHus / FOxHo-Ypanbckuii 'AY,
Wuctutyt arpounxeneput ; coct. E. M. bacapeiruna. - Uensounck: Oxno-Ypansckuii 'AY, 2018. -
68 c. : WL - bubnuorp.: c. 68 (5 Ha3B.).- Pexum JIOCTYTIA:
http://192.168.0.1:8080/localdocs/fisika/14.pdf

5. OCHOBBI MOJIEKYJIIPHOI (DM3HUKU U TEPMOJIMHAMUKY [ DJEKTPOHHBIN pecypc] : yued. mocodue
U1l CAMOCTOSITENIbHOW pabOoThI CTYJJEHTOB OYHOM U 3a04. (hopMmbl 00yueHus / FOxxno-Ypansckuiit [AY,
Wuctutyt arpounxeneput ; coct. E. M. bacapeiruna. - Uensounck: FOxuno-Ypansckuii ['AY, 2018. -
34 c¢. - C opun. - bubmmorp.. c¢. 33 (5 Ha3B.). Pexum  mocryma:
http://192.168.0.1:8080/localdocs/fisika/15.pdf

6. DJeKTpOMAarHWTHBIC SIBICHUS W KBAaHTOBbIC 3G (dekTsl [DNeKTpoHHBIH pecypc] : ydueO.
nocobue il caMOCTOATENbHON pPabOThl CTYJEHTOB OYHOM M 3a04. Gopmbl oOyuenus / FHOxHO-
VYpaneckuii 'AY, Unctutryr arpomnxenepuu ; coct. E. M. bacapeiruna. - YensObunck: FOxHo-
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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

VYpaneckuii 'AY, 2018. - 49 c. : wi. - C npwi. - bubnumorp.: ¢. 48 (5 Ha3B.). Pexxum pocrymna:
http://192.168.0.1:8080/localdocs/fisika/16.pdf

7. Dnexktpocratuka. I[locTOSHHBI TOK [DJEKTPOHHBIA pecypc| yue0. mocoOue st
CaMOCTOSITENIbHOW Pa0OThI CTYACHTOB OYHOM M 3a04. popmbl oOyuenus / IOxno-Ypansckuit 'AY,
HNucturyT arpounxenepuu ; coct. E. M. bacapeiruna. - Yensouunck: FOxuo-Ypansckuii 'AY, 2018. -
95 c. : un. - bubmmorp.: c. 95 (5 Ha3B.). Mecto xpanenus: Db UI'AA Pexum pocryna:
http://192.168.0.1:8080/localdocs/fisika/17.pdf

4. MeToauveckne MaTepHAaJIbl, ONpeessolue Npoueypbl OlleHNBAHUS 3HAHUI, YMEHHH,
HABBIKOB M (MJIN) ONBITA 1eATEIbHOCTH, XapaKTEePU3yOIIUX ¢()OPMHUPOBAHHOCTH
KOMIIeTeHLM i

B nanHoMm paszgene MeToAMUYECKHE MaTEpHalbl, OMPEACNAIONIME MPOLEIYpbl OLECHUBAHUS
3HaHUW, YMEHUH, HABBIKOB, XapaKTEpHU3YIOUIUX 0a30BbIi 3Tan (GOpMHUPOBAHUS KOMIIETEHLUUN IO
mucuuruinie «Pu3nKay, TPUBEICHbBl IPUMEHUTEIBHO K KAXKJIOMY U3 HCIIOIb3YEMBIX BUIOB TEKYILETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluu 00yU4aroIIuXcsl.

4.1. OueHo4HbIe CPeACTBA AJIs MPOBEICHUS TEKYIIero KOHTPOJIsl yCIeBAeMOCTH
4.1.1. Onpoc Ha TPAKTUYECKOM 3aHITHU

OTBeT Ha MPAKTUYECKOM 3aHSATUHU UCTOJIB3YETCs JIIsl OLIEHKH KaueCTBa OCBOCHHUS 00YJarOIIUMCS
OCHOBHOH TpO(ecCHOHANBHON 00pa30BaTeIbHON MPOTrPaMMBI MO OTAEIBHBIM BOIPOCAM M TEMaM
OUCHUIUTMHBL. Tembl ¥ TMJaHbl 3aHATHH (CM. MeToApa3paboTKu M. 3) 3apaHee CcOoOOLIaloTCs
oOy4aromumcsi. OTBET OIICHMBACTCSI OIICHKOH «OTIMYHO», «XOPOIIO», «YIOBJIECTBOPUTEIHHO» WIIH
«HEYJOBJIETBOPUTEIBLHO.

Ne OneHoYHbIE CPEJICTBA Kon u HanmeHoBaHue
TunoBble KOHTPOJbHBIE 3alaHus M (WIM) UHBIE MaTepHalbl, MHAMKATOpa
HeoOXO0IUMbIE JUIsl OLIEHKU 3HAHUW, YMEHUN, HaBBIKOB U (WJIN) OIIbITa KOMIETEHIINU
NESITEIbHOCTH, XapaKTepPU3yIOIIUX c(OpMUPOBAHHOCTH
KOMIETEHIIMH B POLIECCE OCBOCHMSI TUCIUTIIMHBI

1 | Auck pammycom 20cm  Bpamiaercs COTJacHO  YpaBHEHUIO Na-1.0IIK-1
(p=A+Bt+Ct2, rae A=3 pax; B = - lc'l; C= O,lc'z, ¢ - YroJ IoBOpoTa Ucnons3yer
paauyca nucka. OnpenenuTs s MOMeHTa BpeMeHu 4,0 ¢ 3HaueHue OCHOBHBIE 3aKOHBI
yria MeXIy BEKTOpaMH IIOJHOTO M HOPMAJIBHOTO YCKOPEHMM, a | €CTECTBEHHOHAYYHBIX
TaK)K€ YUCJIO 000POTOB, CACNAHHBIX TUCKOM K JAaHHOMY MOMEHTY OT JUCLUIUIAH JJIs
Hauvana BpauieHus. 300pa3uth BEKTOphl BCEX KHHEMAaTHYECKHX peleHus
BEJIMYMH B YKa3aHHBI MOMEHT BpEMEHU CTaH/JapTHBIX 33/1a4 B

COOTBETCTBHH C
HaIlpaBJIEHHOCTHIO
npodeccuoHaIbHOM

JIeSITENIbHOCTH

2 | 'aneBanoMetp umeet conpotusienue 200 Om, u npu cuite Toka 100 NJ-1.0I1K-5.
MKA CTpenka OTKJIOHEHHs Ha Bcio Iukany. Kakail no6aBouHBIiMf VYyacTByeT B
pEe3UCTOp HAA0 MOJAKIIOYUTh, YTOOBI MPHOOP MOXKHO OBLIO | AKCHEPUMEHTATbHBIX
MCIIOJIb30BaTh KAaK BOJITMETP JUISl U3MEPEHUs HampsbkeHus 1o 2 B? HCCIIeIOBaHUSX
Kakoii nryHT Ha/10 HOJKIIOUUTH K 3TOMY TajlbBAHOMETPY, YTOOBI €ro | 3JEKTPOOOOPYAOBaHUS
MOKHO OBUIO MCHOJb30BaTh KaK MUJUIMAMIIEPMETP JUISI U3MEHEHHS U CPEICTB
cuibl Toka 10 10 MA? aBTOMAaTH3alluH
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Kpurepun omnenku orBera (Tabi.) MTOBOASITCS J0 CBEACHUS OOYYAIONMIMXCS B Hadayle 3aHSATHH.

Onenka 00BsABISIETCS 00YYAIONIEMYCSl HETTOCPEACTBEHHO MOCIE OTBETA.

HMIxana

Kpurepum oueHuBanus

Onenka 5
(oTnMYHO)

- o0yuaromuiics NOJIHO YCBOWJ yueOHBIN MaTepuat;

- IPOSIBIISICT HABBIKU aHAIN3a, 0000LEHHSI, KPUTHUECKOIO OCMBICIICHUS
" BOCIIpUATHUA I/IH(bOpMaI_H/II/I, HAaBBIKHU OIIMCaHUS OCHOBHBIX (1)H3PI‘-I€CKI/IX
3aKOHOB, SIBJICHUH U IIPOLIECCOB,;

- Marepuana M3J0XKEH TIPAMOTHO, B OIPEIACICHHOW JIOTHYECKON
MOCJIEI0BATEIIBHOCTH, TOUHO UCIIOJIB3YETCsl TEPMUHOJIOTUS;

- IO0Ka3aHO YMEHHE WUIIOCTPUPOBATh TEOPETUUYECKUE IOJIOKEHUS
KOHKPETHBIMH ITPUMEPaMU, IPUMEHATh UX B HOBOW CUTYyallUu;

- IPOIEMOHCTPUPOBAHO YMEHHE PELIaTh 3a0a4H;

- MOTyT OBITh JONYLIEHbl OJHA—JBE HETOYHOCTU IIPU OCBEIICHUU
BTOPOCTCIICHHBIX BOIIPOCOB.

Ouenka 4
(xopor1o)

OTBET YAOBJICTBOPACT B OCHOBHOM Tpe60BaHI/IHM Ha OLOCHKY «5 », HO IIpHU
9TOM UMECT MCCTO OJMH U3 HEAOCTATKOB!:

- B YCBOCHHUHU yqe6Horo MaTrepuajia JOIMYyIICHbI HeOOJIbIIINE Hp06eHLI,
HC MCKa3UBLIUC COACPIKAaHNEC OTBCTA,

- B pCHICHUHU 3a4a4 JOINMYIICHbI HC3HAYUTCIIbHBIC HCTOYHOCTH.

Onenka 3
(YAOBIETBOPHUTENBHO)

- HCIIOJIHO HJIM HEIIOCJICAOBATCIIBHO PACKPBITO COACPIKAHUC MaTcpUala,
HO IIOKa3aHO 0611166 IIOHHUMAaHHUC BOIIPOCa U MNPOACMOHCTPHUPOBAHLI
YMCHUS, JOCTATOYHBIC IJIA JTaabHEHUIIIETo YCBOCHUA Marcpualia,

- HUMCIUCH 3aTpyAHCHUA WM HJOIYIICHBI OIIMOKH B OIIpCACIICHUN
HOH?[TI/If/'I, HCIIOJIb30BAHMHK TCPMUHOJIOTHHU, OIHNCAaHUU (1)I/ISI/IT-ICCKI/IX
3aKOHOB, SIBJICHUH U IpouccCcCoB, PpCUICHUU 3aJia4, HCIIPABJICHHBLIC I1OCJIC
HCCKOJIbKUX HABOAAIIHNX BOIIPOCOB;

- HCIIOJIHOC 3HAHHUC TCOPCTUUCCKOIO Marcpuralia, O6yanOIHHﬁCH HC
MOXCT IIPUMCHUTH TCOPHIO B HOBOH CUTYyaluu.

Onenka 2
(Hey10BJIETBOPHUTEIHHO)

- HE PaCKpPBITO OCHOBHOE COJIEp)KaHKe yueOHOro Marepuaa;

- 0OHApY)KEHO HE3HAHWE WJIM HEMOHMMaHWe OoJbllield WiIh Hambosee
BaXHOW YacTH yueOHOTO Marepuaa;

- JOIMYUICHBI OIIMOKHU B ONpCaACIICHUN HOHSITI/II\/II, Ipru HUCIIOJIBb30BAHUU
TePMHUHOJIOTHHM, B ONUCAaHWHM (U3MUECKHX 3aKOHOB, SBICHUN U
MPOIECCOB, PEUICHWW 3aJad, KOTOpble HE WCIPaBIEHBI IOCIE
HECKOJIbKMX HABOSIIKUX BOIIPOCOB.

4.1.2. OuenuBanue ot4era mo JaboparopHoit padore

Otuer o nabopaTopHO paboTe UCMONB3YETCs TSl OLIEHKH KaueCTBa OCBOEHUS 00ydaromuMcs
OCHOBHOM Tpo(pecCHOHAILHON 00pa30oBaTEIHLHON MPOTrpaMMBbl MO OTACIBHBIM TeMaM JTUCIUILIAHEIL.
Copepxannie u ¢popMa oT4ETa 10 JTa0OPATOPHBIM PabOTaM MPUBOAUTCA B METOJINYECKUX YKa3aHUIX K
naboparopubsiM paboram (. 3 ®POC). CopepkaHue oTyeTa U KPUTEPUHM OIEHKHA oTyeTa (TadiL.)

JOBOIATCA OO CBCACHUA 06y11a10m1/1x051 B Hayasle 3aHATHIA.

Ne O1LleHOYHBIE CPEJICTBA Kox u nanmenosanue
TumnoBble KOHTpPOJIbHBIE 3aJaHusi W (WJIM) HWHBIE MaTepuabl, WHJUKAaTOpa
HE0OXOIUMBIE JUIsSl OLIEHKH 3HAHWM, YMEHHM, HaBBIKOB U (WJIK) OTbITa KOMIIETEHIUN
JIeSITENLHOCTH, XapaKTEPUIYIOLIUX c(hOpMUPOBAHHOCTH
KOMHeTeHHI/Iﬁ B npouecce OCBOCHUS TUCHUITIINHBI
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1 1. YUto Ha3bIBaeTCS CUIION TSHKECTH? Na-1.0IIK-1
2. Yto nogHUMAaETCs O/ CUJIOM BCEMUPHOTO TATOTCHUsA? Hcnonb3yet
3. 3anummute GopMyTy IS ONPEIEIICHUs YCKOPEHUS CHITBI TSHDKECTH. OCHOBHEIC 3aKOHBI
4. Kak onpezensiercsi ycKopeHHne CBOOOIHOTO TaJIeHUs C TTOMOIIIBIO €CTECTBEHHOHAYYHBIX
MaTEMaTHYECKOr0 MasTHHUKA? JUACIUTLINH JJIs
5. Uto Ha3pIBaeTCs MaTEMAaTHYESCKUM MAagTHUKOM? penieHus

6. Kak onpenenuts nepuos koieGaHuii MaTeMaTHUECKOTO MasiTHUKA?

CTaHAApPTHLBIX 3a/la4 B
COOTBETCTBHH C

HaIPaBJIECHHOCTHIO
pohecCuOHATBLHOM
IEeITEIbHOCTH
2 1. YUto moHuMaeTcs moj COMPOTUBIICHUEM MPOBOIHUKA? NJ1-1.0I1K-5.
2. OT Kakux apaMeTpoB IIPOBOJAHMKA 3aBUCUT €TI0 COIPOTUBIICHUE? VYyacTByeT B
3. Kak 3aBUCHT CONMPOTUBIICHUE METAIUTMYECKOTO MPOBOJHUKA OT AKCTICPUMEHTAIBHBIX
TeMIiepaTypbl? HCCIICHOBAHUAX
4. I3amepenure CONpOTUBIICHUH METOJIOM MOCTa Y UTCTOHA. 3JIEKTPOOOOPYAOBaAHUS
5. Kak onpenenuTs moJIHOE CONPOTUBIICHUE TIPH MOCIEI0BATEIEHOM U CPE/ICTB
Y TIapaJlJIeIbHOM COSIMHEHUH PE3UCTOPOB? aBTOMATH3AIUH

OTuyer OLCHUBACTCA II0 YCMOTPCHUIO IIPCIIOAaBaTCIIA OHeHKOﬁ «OTIIMYHO», «XOpOoLIOo»,
«YHAOBJICTBOPUTCIBHO», «HCYAOBJICTBOPUTCIBHO» HIIN OHGHKOI;'I GavYTCHO», «HE 3a4TCHO. OHGHKa

«BauTCHO» CTaBUTCA

oOyJaromumcs,

ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KPHUTEPHSIM,

YCTAHOBJICHHBIM I TIOJIOKHUTCIIBHBIX OIICHOK («OTJII/I‘IHO», «Xopomo», ((YI[OBJICTBOpI/ITeJILHO»).
OI_[CHKa 0OBABISIETCS 06yan01ueMyc51 HCTIOCPCACTBCHHO ITOCJIC CAa4Yr OTUYCTA.

IIkana Kpurtepun onennBanus
- U3JIOKEHUE MaTepuasa JIOTHYHO, TPaMOTHO;
- cBOOOHOE BJIaJICHUE TEPMUHOJIOTHEH;
Ouenka 5 - YMEHHE BBICKa3bIBaTh M OOOCHOBAaTh CBOM CYXKIEHHUS MpPU OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;
(oTHMuHO)
- YMEHHE ONMUCHIBAaTh (PU3NYECKUE 3aKOHBI, SIBICHUS U TPOIIECCHI;
- YMEHHE MPOBOJIUTH U OIEHUBATH PE3yIbTaThl U3MEPEHU;
- CIIOCOOHOCTD peliaTh 3aJauu.
- U3JIOKEHHUE MaTepHraa JIOTHYHO, TPaMOTHO;
- cBOOOJTHOE BIIa/ICHUE TEPMUHOJIOTHEIH;
Onenka 4 - OCO3HAHHOE IPUMEHEHHE TEOPETUYECKUX 3HAHUN JUIsl ONHCAHMS
(xoporo) (Gu3MUYECKUX 3aKOHOB, SIBICHHI W TMPOIECCOB, PEUICHHUS KOHKPETHBIX
3a7a4, TMPOBEICHUS W OIEHUBAHUSA PE3YJIbTATOB HM3MEPEHUH, HO
coJiep>kaHue ¥ opma OTBETa UMEIOT OT/I€TbHbIE HETOYHOCTH.
- U3JIOKEHHUE MaTepurasa HEMmoJIHO, HEMOCIIEI0BATENbHO,
- HETOYHOCTH B ONPENEICHUU TMOHATUN, B NPUMEHEHUM 3HAHUN IS
Orenka 3 onmucaHusi (U3MYECKUX 3aKOHOB, SBJICHHM U TIPOIIECCOB, pemeva{
KOHKPETHBIX 33]1a4, IPOBEACHUS U OLICHUBAHUS PE3YJIbTATOB U3MEPEHUH,
(YIOBIETBOPUTENHHO) o
- 3aTPYyJIHEHUS B 000OCHOBAaHUH CBOMX CY)KJICHHIA;
- Oo0HapyXHMBaeTCs HEJOCTaTOYHO TIyOOKOE IMOHWMAaHUE H3YUYEHHOTO
Marepuaia.
- OTCYTCTBUE HEOOXOJMMBIX TEOPETHUECKHUX 3HAHUIL; JOMYIIEHbI OMIHOKH
Onenka 2 B ONpENeNeHUN TOHSATUN M ONMHCAaHUU (PU3MUECKUX 3aKOHOB, SBICHUNA U

(Hey10BJIETBOPHUTEIHHO)

IIPOLIECCOB, MCKa)KEH HX CMBICH, HE PELIEHBl 3aJadyd, HE IPABHIILHO
OLICHUBAIOTCSI PE3YJIbTAaThl U3MEPEHUN;
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- HE3HaHHWE OCHOBHOI'O MaTepuaia y4yeOHOW MpOTrpamMMbl, TOMYCKAIOTCS
rpyOBI€ OIIMOKHU B U3JIOKCHHH.

MIxana

Kpurepum oueHuBanus

OLeHKA «3a4TEHOY

- U3JI0)KEHHUE MaTepuasa JOTHYHO, TPaMOTHO;
- cBOOOIHOE BJIa/ICHUE TEPMUHOJIOTHEIH;

- YMEHHE BBICKA3bIBaThb M OOOCHOBATH CBOM CYXJIEHHS IPU OTBETE Ha
KOHTPOJIbHBIE BOIPOCHI;

- YMEHHUE ONUCHIBATh (PU3NUECKHUE 3aKOHBI, SIBJICHUS U MTPOLECCHI;

- YMEHHE NMPOBOIUTH U OIICHUBATh PE3yJIbTAaThl U3MEPEHUII;

- CHOCOOHOCTH pellaTh WHXKEHEPHbIE 3aJaud (JOIYCKaeTCsl Haluuue
MaJO3HAYUTENbHBIX OMIMOOK WM HEIOCTAaTOYHO IIOJHOE PACKPBITHE
COJIep’KaHUE BOIIPOCA MJIM MOTPEIIHOCTh HENPUHIMIINAIBHOIO XapaKTepa
B OTBETE Ha BONPOCHI).

OLeHKa «HE 3aYTEHO)

- OTCYTCTBHE HEOOXOAMMBIX TCOPETHUECKUX 3HAHUU; JTOMYIICHBI OMNOKA
B OIPEICICHUM MOHATHH M ONMHMCAHUUA (PU3NYCCKUX 3aKOHOB, SIBIICHUH U
MPOIIECCOB, MCKAKEH HMX CMBICI, HE PEIICHBI 3a/a4yu, HE MPaBUIHHO
OLICHUBAIOTCS PE3y/IbTAaThl U3MEPCHUN;

- HE3HAHWE OCHOBHOTO MarepHalia y4eOHOW MPOrpaMMEI, JOMYCKAIOTCS
rpyOblie OMHMOKH B U3JI0)KEHUU.

4.1.3. TectupoBaHue

TCCTI/IpOBaHI/Ie HCIIOJIB3YCTCA JId4 OLCHKH KadeCTBa OCBOCHUA O6yT-IaIOIIII/IMC$[ OCHOBHOM

npodeccnoHanbHOM

o0pa3oBaTeNpHON  MpOrpamMMmbl IO

OTACIbHBIM TEMaM HWJIKM  pas3aciiaMm

TUCHUIITUHBL. TecT mpeactaBisier coO0M KOMIUIEKC CTaHIAPTU3MPOBAHHBIX 3aJIaHUN, MO3BOJISIOIINI
YIPOCTUTh TPOLEAYPY H3MEPEHUs 3HAHUW M yMeHuW oOlyyaronmuxcsa. OOydaromuMcsi BBIIAIOTCS
TECTOBBIC 3a/IaHUs C (HOPMYITHPOBKON BOIIPOCOB M MPEIOKCHUEM BBIOpATh OJMH MPABWILHBIM OTBET
13 HECKOJIbKUX BapUAHTOB OTBETOB.

No Ol1ieHOYHbIE CPEICTBA Kox u Haumenosanue
TunoBble KOHTpOJbHBIE 3aJaHus M (WJIKM) UHBIE MaTepHalbl, UHAMKATOpa
HE00XO0/IMMBbIE JJIs1 OLIEHKU 3HAaHUH, YMEHUH, HABBIKOB U (MJIM) OIBITA KOMIIETEHIINH
JeSITENIbHOCTH, XapaKTepU3YIOLINX c(OpMHUPOBAHHOCTD
KOMIIETEHIIMH B TPOLIECCE OCBOEHMSI TUCLUILIMHBI

1 1. Eciim nmMIyiabCc CHUCTEMBlI MaTEpUAIbHBIX TOYEK B OTCYTCTBHUHU N-1.0I1K-1
BHEIIHUX CHJI OCTAeTCs MOCTOSHHBIM, TO LIEHTP MAacC 3TOW CHUCTEMBI Ucnonp3yer
MOJKET JIBUTaThCH ... OCHOBHBIE 3aKOHBI
- pPaBHOMEPHO U IpSIMOJIUHENHO V €CTECTBEHHOHAYYHBIX
- C IOCTOSIHHBIM YCKOPEHUEM JUCLIUIUINAH JJIs
- C IEPEMEHHBIM YCKOPEHHEM pelieHus

- I10 OKPY’KHOCTH € IIOCTOSIHHOM CKOPOCTBIO
2. MoMeHT uHepuMM TOHKOro obpyda maccoil m, paauycom R

CTaHAApTHBIX 3a/1a4 B
COOTBECTCTBHH C

OTHOCHUTEJIBHO  OCH,  MpOXOAsmed  dYepe3  LEHTp oOpy4ya | HaNpaBIEHHOCTBIO

NEPIEHIUKYIIAPHO TJIOCKOCTH, B KOTOPOW JIEKHUT OOpyd, paBeH | MpodecCHOHATbHON
2

I=mR®. Ecnu ochk BpaiieHus nepeHecTd NapaiieIbHO B TOYKY Ha JeSITeNIbHOCTH

o0pyde, TO MOMEHT HHEPILIUN 00pyda
- YMEHBIINTCA B 2 pas3a

- yBenuuuTes B 1,5 pasza

- HE UBMEHUTCS

- ymensiures B 1,5 pasza

- yBenuuuTcs B 2 paza V
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3. OTHOCUTEIBHON BEIMUUHOM SIBIISETCS ...

- CKOPOCTb CBETa B BAKyyMe€

- OapUOHHBIN 3apsi

- JUIMTEILHOCT COOBITUS V

- 3JICKTPUYECKUH 3apsij

4. Cpennsisi KHHETUYECKAsi SHEPTUST MOJIEKYJIbI UJI€aJIbHOTO Ta3a Mpu
temrneparype T paBHa e=iKT/2.. 3xech i=Ny+ Nyp+2Ny, T Ny, Npp, Nk —
YHUCIIO CTENeHeW CBOOOABI MOCTYNATELHOTO, BpAIaTeIbHOTO H
K0JIEOATEIbHOTO JBMKEHUH MOJieKynbl. Ilpu ycioBuH, 4TO MMEIOT
MECTO TOJBKO IOCTYNATEIbHOE W BpallaTelIbHOE IBUXKEHUE, IJIs
Bojopoja (Hy) umcio i paBHO

-7

-5V

-2

-8

5. B mpoliecce M30TEPMUYECKOrO COOOIICHHS TeIia MOCTOSHHOU
Macce UAeaNbHOr0 ra3a ero SHTponus ...

- HE MEHSIETCS

- YMEHbIIAETCs

- yBenuuuBaercs V

6. I3MeHeHre BHYTpEHHEN SHEPTUH r'a3a MPOU30ILIO TOJIBKO 33 CUET
paboTHI CKaTHS Ta3a B ...

- U30TEPMHUUYECKOM IPOIECCE

- n300apHOM mpoliecce

- U30XOPHOM IIpOIIECCE

- agnabarnyeckom npouecce V

7. Toueunslid 3apsn +q HAXOAUTCA B IEHTpe chepuyeckon
noBepxHOCTH. Ecin 3aps/i CMECTUTH U3 IIEHTpa CPEphl, OCTABIISAS €ro

BHYTpHU Hee, TO MMOTOK BEKTOpa HaIPsSHKEHHOCTH
AIIEKTPOCTATUYECKOTO OIS Yepe3 MOBEPXHOCTH CPEPHL. ..
YMEHBUIUTCS

He usMenurces V

YBEJIUYHUTCS

8. Eciiu yBenmM4MTh B J1Ba pa3a HaMPSHKEHHOCTH 3JIEKTPUUECKOT0 OIS
B IIPOBOJHMKE, TO YZAEJIbHAs TEIIOBAsI MOIIHOCTD TOKA ...

- YMEHBIIUTCS B JBa pa3a;

- HE UBMEHUTCS;

- yMeHbIIUTCS B 4 pa3a

- yBenuuutcs B 4 paza; V

- YBEJIMUUTCS B JIBa pas3a;

9. Ilpm mnoMemeHHH JOHUIJIEKTPUKA B DIEKTPUYECKOE I0JIE
HANpPSDKEHHOCTh  AJIEKTPUYECKOr0 TOJS BHYTPH OECKOHEYHOTO
OIHOPOAHOIO M30TPOMHOIO JHIJNEKTPUKA C JIUIJIEKTPUYECKOU
MPOHUI[AEMOCTBIO € ...

- OCTAETCSl HEU3MEHHOMN

- OCTAeTCsl PaBHOU HYJIIO

- YBEIIMUUBAETCA B € pa3

- yMeHbIaercs B € pa3z V

10. YMeHblIeHHE aMIUIMTYbl KOJI€OAaHUN B CHUCTEME C 3aTyXaHUEM
XapaKTepu3yeTcs BpeMeHeM penakcanuu. Eciu npu Hen3MeHHOM
OMHYECKOM CONPOTUBJIEHUHU B KOJeOaTeIbHOM KOHTYPE YBEIUYHUTh B
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2 pa3a UHAYKTUBHOCTb KaTYIIKH, TO BPEMsI pEJIaKCallMH. . .
- YMEHBIIUTCS B 2 pasa

- yBenuuuTcs B 2 paza V

- yBEIMUYUTCS B 4 pasza

- YMEHbIINTCS B 4 pa3a

1. Kakoe siBjieHHE JISKUT B OCHOBE JICUCTBUA caxapumerpa?

- HHTEepEPEHIIHS MMOJIIPU30BAHHOTO CBETA;

- IBOIHOE JIy4eIpesIOMIICHHUE;

- BpallleHHE IUI0CKOCTH nossipuszauuu; V

- I3MEHEHHE HHTEHCUBHOCTHU CBETA.

2. VYcraHoBKa g noaydeHus koiseny HproToHa ocBemaercs
MaJarIIUM HOPMaJIbHO MOHOXPOMAaTHYECKIM CBETOM JUIMHOMN BOJIHBI
0,6 mxm. Omnpenenute TONIMMHY CJIOS BO3JyXa, TaM, TJ€ B
OTpPaXEHHOM CBETE BHUJIHO IEPBOE CBETIIOE KOIbI0 HploTOHA.

- 0,15 mxm; V

- 0,30 MxM;

- 0,45 MKM;

- 0,75 MKM.

3. Uemy paBHa pa3HOCTh BOJIH, IPUXOISAIIMX B JAHHYIO TOYKY OT
JBYX coceqHuX 30H Openens?

4. Ha  nmudpakinMoHHYIO  pemieTKy  [ajaeT  HOPMAaJbHO
MoOHOXpoMaTHueckuit cBer (A=0,7 wmxm). Omnpenenure mnepuox
TUQPAaKIMOHHOW  pEmIeTKH, €cld Ha JKpaHe BugHO 11
JU(PPAaKLHOHHBIX MAKCUMYMOB.

- 3,5 mxm; V

- 7,0 MKM;

- 7,7 MKM;

- 0,14 MxmM.

5. Ompenenute CKOpOCTh CBETa B BOJE, €cli yroia bprocrepa mpu
OTpa’KeHHH CBETa OT MOBEPXHOCTH BOJIbI OKA3aJICsl paBHBIM 53°.

- 310° m/c;

- 2,8:10% m/c;

-2,25-10° m/c; V

-1,33:10° m/c.

6. Kak wu3MeHsercs HHTEHCUBHOCTh €CTECTBEHHOI'O  CBeTa,
IPOLIENIIET0 Yepe3 OJUH Nospru3aTop?

- yMeHb1IaeTcs B 4 paza;

- yMeHbIaercs B 2 pasza; V

- yCUJIMBaeTcs B 2 pasa;

- octaercsi 6e3 U3MEHEHUH.

7. Ha muieHKy OJJMHAKOBOM TONIIMHBI (TIOKa3aTeNb npeaomieHus 1,4)
HOpMaJIbHO MajaeT Oenblii cBeT. [Ipu kakoil HaMMeHbIIEH TOJIINHE
IUIEHKU OTPa)KEHHBIHN OT Hee cBeT OyneT 3eneHbM (A=0,56 Mxm)?
-2:107

- 1107 m; V

-0,4-10° m;

-0,5:107 m.

NJ-1.0I1K-5.
VYuyacTByeT B
9KCHEPUMEHTAIbHbIX
HUCCIICAOBAHUAX
JIEKTPO00OPYI0BAHUS
U CPEICTB
aBTOMaTHU3aluU
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8. OmpenenuTe KUHETHUECKYIO SHEPrui0 (HOTORIEKTPOHOB, €CIH
paboTa BbIXOJa paBHA 4,8-10'19 JIx, a JacTtoTa ITaJarolIero cBeTa
1-10% ¢*, h=6,6-10"* Jik-c.

1,810 Jix; V

-3,3-107" Ik

- 4,810 Jx;

-6,6-10™° k.

9. ®oton c¢ sHeprueit 100 k3B B pe3ynbrare KOMITOHOBCKOI'O
paccestHus Ha JJIEKTPOHE OTKIOHWJCA Ha yroa 90°. Onpenenute
SHEPruto paccesHHOro ¢poroHa. OTBET OKPYIIIUTE 10 1IEIbIX.

- 68 x3B;

-84 x3B; V

- 92 k3B;

- 102 x3B.

10. IonmHast my4yeurnyckaTeiabHass COCOOHOCTH aOCOJIOTHO YEPHOTO
Tena pasHa 3 Br/cM?. Onpenenure JUIMHY BOJIHbI, COOTBETCTBYOIIYIO
MaKCUMYMY UCITYCKaTeNIbHOW CIIOCOOHOCTH TOTO Tea.

- 6,1 MKM;

- 3,4 mxm; V

- 1,91 MrMm;

- 0,8 MKM.

[To pesymbraTam TecTa OOYYArOIIEMYCS BBICTABISETCS OICHKA «OTIUYHO», «XOPOIIOY,
«yIOBIIETBOPUTEIILHO» UJIH «HEYTOBIETBOPUTEIHHOY.

Kputepun oneHuBanus orBera (Tabi.) JOBOAATCS JO CBEACHHS OOYYAIOIIMXCS 110 Hadasa
TecTupoBaHus. Pe3ynbTar TecTupoBaHus 00BsABISETCS 00ydaromeMycsh HEMOCPEACTBEHHO IMOCIE ero
C/1auu.

Ihcaa (% apasAwIY oTBETOD
OneHka 5 (OTJIUYHO) 80-100
Orenka 4 (X0oporio) 70-79
Onenka 3 (yIOBIETBOPHUTEIHHO) 50-69
Oruenka 2 (HEyIOBIETBOPHUTEIBHO) menee 50

TecroBble 3amaHWs, WCHOJB3YIOUIMECS JUIS OLEHKM KadecTBa IUCHUIUIMHBI C TIOMOIIBIO
uHGOpMallMOHHBIX TexHosoruil, mnpusBeaeHsl B PIIJ: «10. HMHpopmannoHHbIE TEXHOJIOTHUH,
UCIOJIb3YEMbIE TIPU OCYIIECTBJIEHUH 00pa30oBaTEeIbHOTO IMIpollecca MO JIUCUUIUIMHE, BKIIOYas
nepeyeHb MporpaMMHOro odecreyeHus 1 HH(HOPMAIIMOHHBIX CIIPAaBOYHBIX cuctem» - My TestX10.2.

4.1.4. KonrponbHas padora

Konrtponsnas padota (KP) siBisiercss npoayKToM, MOIy4aeMbIM B pe3yjbTaTe CaMOCTOSTENILHOTO
IUTAaHUPOBAHUS U BBINOJHEHUS yueOHbIX 3a1ad. KoHTponbHas paboTa MO3BOJSET OLEHUTh 3HAHUS U
YMEHHUS CTY/AEHTOB, a TaKX€ YpPOBEHb C(OPMHPOBAHHOCTH HAaBBIKOB INpU paboTe ¢ ydeOHOMH
JUTEPaTypoi U APYrUMHU UCTOYHUKAMU. TUIOBBIE 33aJ1a4M 110 BCEM TeMaM, a Takke MUQPbI U 3aJaHUs
IUISL CAMOCTOSITENIBHOTO PEIICHUs] CoAepkKarcs B yueOHO-METOAMYECKHX pa3paboTkax kadenps! (1. 3
DOC).
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Ne O1ieHOYHbIE CPEJCTBA Konx u HaumenoBsanue
TumnoBble KOHTpPOJIbHBIE 3aJaHuss W (WJIM) HWHBIE MaTepuabl, WHJUKAaTOpa
HEOOXOUMBIE JUIsl OLIEHKU 3HAHWM, YMEHUI, HABBIKOB U (HJIK) OIbITa KOMITIETEHILIUH
JIeATEeTbHOCTH, XapaKTEPU3YIOIINX c(hOpMHUPOBAHHOCTH
KOMIIETEHIIMI B IPOLECCE OCBOCHMS! TUCLIUIUIMHBI

1 | Iewxenue MaTepuanbHOH TOUKM 3aJaHO ypaBHeHHMeM X = Bt + Ct?, nA-1 OIK-1.
rae X - mpsMoNMHEeWHas KoopauHata, t - Bpems, B = 3m/c; C= - Hcnone3yer
0,25Mm/c?. [Toctpouts Tpaduwku 3aBHCHMOCTH OT  BpPEMEHH OCHOBHBIC 3aKOHbI
KOOPJIMHATHI, IPONUJACHHOTO IIYyTH, CKOPOCTH U YCKOPEHHS 3a nepBple | CCTCCTBCHHOHAYYHBIX
10 cekyHa IBMOKEHHS, a TaKK€ HAWTHU 3HAYCHUE CPEeIAHEH MyTeBOH AUCLMIUINH JJIS
CKOPOCTH 3a TOT )K€ UHTEPBaJl BPEMCHHU. pecHuA

CTaH/JapPTHBIX 3a/1a4 B
COOTBETCTBHH C
HaIPaBJICHHOCTHIO
npodeccuoHaTbHON
NESTCIIEHOCTH

2 | KonebGaTenbHblit KOHTYp, COCTOSIIMN M3 BO3AYIIHOIO KOHAEHCATOPA
¢ naByms miactuHamu 1o 100 cm? Kaxzaas W KaTylika cC
WHYKTUBHOCTBIO 10® I'n, pe3oHupyeT Ha BOJHY uMHOW 10 M.
Onpenenuts pacCTOSHUE MEKY IIACTUHAMU KOHIEHCATOPa.

NJ-1.0I1K-5.
VYyacTByeT B
9KCHEPUMEHTATbHbIX
HUCCIICAOBAHUAX
3JIEKTPO00OPYI0BAHNUS
U CPENICTB
aBTOMaTHU3alluU

OHeHKa 00BABIAETCS CTYACHTY HCIIOCPCACTBCHHO ITOCJIC IIPOBCPKU KOHTpOJ’ILHOI‘/‘I pa6OTI>I.

IIxajna Kpurepuu onennBanus

Orenka 5 Conepxxanne KP mnomnocThro coorBercTByeT 3ananuio. KP comepxxut

(oTMHuHO) JIOTUYHOE, II0CIECIOBATEIIBHOE H3J0KEHUE MAaTepuala ¢ IPaBUIbHBIM
pELIEHUEM 3a/ad.

Onenka 4 Conepxxanne KP nomHocThro cooTBeTrcTBYeT 3ananuio. KP comepxut

(xoporo) JIOTMYHOE, IIOCJIEJOBAaTEIbHOE H3JI0KEHHE MaTepuaga C IPaBHIbHBIM
perieHueM 3anad. VIMeroTCs O/HA-IBE€ HECYIIECTBEHHBIE OIMUOKH B
UCIIOJIb30BAHUM €JVHUL] U3MEHEHUs, B IOCTPOCHHBIX IpaduKax, cxemax
U T.J

Ouenka 3 Conmepxxanne  KP  uwacTH4HO  HE  COOTBETCTBYET  3aJaHMIO.

(Y/IOBIETBOPHTEIBHO) IIpocmarpuBaeTcsi HEMOCIENOBATEIbHOCTh H3JIOKEHHA  MaTepuala,

IIPEICTaBICHbI HEJ0CTaTOYHO 000CHOBaHHBIE TEOPETUUYECKHE
MOJI0XKEHHsI, UCIIOIb30BaHHbIE IIPU PELICHNH 3a1ad. MIMeroTcs omubku B
HCIIOJIb30OBAHHUU CAWHUL HU3MCHCHUSA, B IIOJIYYCHHBIX PE3yJIbTaTax, B
HOCTPOEHHBIX I'paukax, cXemMax U T.1

Ouenka 2 Conmepxxanne  KP  uyacTMUHO  HE  COOTBETCTBYET  3aJaHHIO.

(HEYIOBIIETBOPHTENBHO) IIpocmarpuBaeTcsi HENOCIENOBATEIbHOCTh H3JIOKEHHA MaTepuala,

IIPEICTaBICHBI HEJ0OCTaTOYHO 000CHOBaHHbIE TEOPETHUYECKHE
NOJIOKEHMsI, HCIOJb30BAaHHBIE IpH pelleHHMH 3axad. Imerorcs
CYIICCTBCHHBIC OMMUOKK B HCIIOJb30BaHUH CAnHUIl H3MCHCHHSA, B
NOJTYYEHHBIX pe3yabTaTax, B IOCTPOEHHbIX Ipadukax, cxemax u T.1
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4.2. IIpoueaypsl U OlIEHOYHBIE CPEACTBA /IJIsl IPOBEAEHUS MPOMEKYTOYHOM aTTeCTAlMHU

4.2.1. 3auer

3ayer sBnseTcs (QOpPMOH  OLIEHKM KayecTBa OCBOCHHMS  OOYYarOIIUMCS  OCHOBHOM
npoeCCHOHATILHON 00pa30oBaTeIbHONM MPOTrpaMMBbI IO pas3zeiiaM TUCHMILIMHBL. [lo pesyiabraram
3a4yeTa 00y4aromeMycsl BEICTABIISAETCS OL[CHKA «3a4TEHOY HITH «HE 3aYTCHOY.

3a4er TPOBOMUTCS 1O OKOHYAHWM UTCHHS JIGKIMA ¥ BBIIOJHEHUS J1IAOOpaTOPHBIX
(mpakTHUECKUX) 3aHATHHA. 3a4eT NMPHUHUMAETCS IPENoAaBaTeNIsIMU, MPOBOAMBIINMH J1a0OpaTOPHbIE
(MpaKTHYECKUE) 3aHATHS, WM YATAIONIMMU JICKIIMH 110 JAHHOM AMCUUIUIMHE. B ciy4ae oTCyTCTBHS
BEAYIIETO IMpEerojaBaTeNs 3aueT NPUHUMACTCS IMpEenojaBaTeieM, Ha3HAYEHHBIM PACHOPSIKEHUEM
3aBefytoniero kadenpoit. C paspenieHus 3aBeIyromero kagenapoi Ha 3a4eTe MOXKET MPUCYTCTBOBATh
npernoiaBaTens Kadeapsl, IPUBICYCHHBIN JJIsl TOMOIIH B IPUEME 3aUeTa.

[lpucyrcTBHMEe Ha 3adere mpenojaBaTesiell ¢ Jpyrux kKadeap ©0€3 COOTBETCTBYIOILIETO
pacropshKeHUs PeKTopa, MPOPEKTopa Mo yuebHoi pabore miun aekana GpaKyabTeTa HEe JOMyCKaeTCsl.

®dopma(bl) MpOBEIEHUS 3adeTa (YCmHbIL ONpoCc No Ouremam, HUCbMeHHAs paboma,
mecmupoganue u Op.) ONpeneNsatoTcs: Kadheapoil u JOBOAATCS 10 CBEACHUS 00ydyaroluxcs B Hayae
ceMecTpa.

Jlnis mpoBeneHus 3adeTa BEAYIIMi IMPEToaBaTellb HAKaHyHE IOJIyYaeT B JIEKAaHATE 3a4eTHO-
AK3aMEHAIIMOHHYIO BEJIOMOCTh, KOTOpasi BO3BpAIAETCs B JEKaHAT MOCIE OKOHYAHHSI MEPOIPHUSATHS B
JICHb TIPOBE/ICHUS 3a4eTa UM YTPOM CIICAYIOIIETO JTHSI.

OOyuaronuecs npu sBKE Ha 3a4eT 00s13aHbI UIMETh MPU ce0e 3aUETHYI0 KHUKKY, KOTOPYIO OHU
MPEIBSBISIOT MPENOAABATEINIO.

Bo Bpemsi 3auera 00yJaroIuecsi MOTYT MOJIb30BaThCS C Pa3pEIICHUS BEIYILETO MPEnoaaBaTes
CIPaBOYHON ¥ HOPMATHBHOM JIUTEPATYPOM, APYTUMH ITOCOOUSIMHU M TEXHHYECKHUMH CPEJICTBAMHU.

Bpemst moroToBku OTBETa B YCTHOM (hopMe mpH cade 3aueTa JODKHO COCTABIISATh HE MEHEe
20 MuHYT (TI0 KETaHUIO 00YJaIOUIeT0Cs OTBET MOXKET OBITh TIOCPOYHBIM). Bpemst oTBera - He Gonee 10
MUHYT.

[IpenoaBaTemnto MpenoCTaBIsIETCs MPABO 3a/1aBaTh 00YUYAIOIMMCS TOTIOIHUTENFHBIE BOIPOCHI
B PaMKax MMPOrpaMMbl JUCITUTUINHBIL.

KadyecTBeHHass OIEHKAa «3a4T€HO», BHECEHHas B 3a4e€THYIO KHIDKKY U 3a4eTHO-
HK3aMEHAIlMOHHYIO BEIOMOCTb, SIBJISIETCS PE3yJIbTaTOM YCIEIIHOTO YCBOSHHsI yUeOHOT0o MaTepuana.

Pesymprar 3adera B 3a4eTHYIO KHW)KKY BBICTAaBIISIETCS B JIeHb MPOBEICHUS 3adyeTra B
NPUCYTCTBUM camoro oOyuwatomierocs. IIpemogaBarenu HecyT NEpPCOHAIBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHS 3amHcell O pe3ylbTarax MpPOMEXYTOYHOW aTTEeCTAlliHd B
3a4eTHO-9K3aMEHAI[MOHHYIO BE€IOMOCTh U B 3a4E€THBIE KHUKKH.

Ecnmu oOydarommiicss sSIBWIICS HA 3a4€T M OTKA3aJICS OT MPOXOXIEHHS aTTECTAIlMH B CBS3U C
HEMOATrOTOBJIEHHOCTBIO, TO B 3a4€THO-9K3aMEHAIIMOHHYIO BEJIOMOCTh €MY BBICTABIIETCS OLCHKA «HE
3a4TEHOY.

HesiBka Ha 3a4eT oTMe4aeTcs B 3a4€THO-3K3aMEHALMOHHOM BEZIOMOCTH CIIOBAMH «HE SIBUJICS».

Hapymienne AQUCIMIUIMHBI, CIMCBIBAHUE, HUCIIONB30BaHUE OOYUYAIOMIMMHUCS HEpa3pelIeHHBIX
MEYAaTHBIX M PYKOMHUCHBIX MaTepHUajoB, MOOWIBHBIX Tele(OHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JIPYTHX BHJIOB JIMYHOW KOMMYHHKAIIHOHHONH M KOMIBIOTEPHOW TEXHUKH
BO BpeMs 3adera 3ampelieHo. B ciydyae HapymieHHMs 3TOro TpeOOBaHUS IpernoaaBareslb 00s3aH
YIIATh 00YYarOIIEerocsi U3 ayIMTOPHH U TIPOCTABUTH EMY B BEJIOMOCTH OIICHKY «HE 3a4TECHO».

OOyuaronuMcs, He CIABIIMM 3a4€T B YCTAaHOBJICHHbIE CPOKH IO YBaKUTEIBHOW NPHUUYMHE,
WH/IMBUAyAIbHBIC CPOKH TIPOBENICHHSI 3a4eTa ONPENENIOTCS IeKaHOM (paKyipTeTa.

OOyuaromecs, HMEIOIIME aKaJeMHUYECKyI0 3aJ0JDKEHHOCTh, CAAlOT 3a4eT B  CPOKH,
ompenenseMbie  YHHBepcuTeTOM. MH(pOpMamus o IJIWMKBHOANMW 33J0JDKEHHOCTH OTMEYaeTCsl B
HK3aMEHAIIMOHHOM JIUCTE.

JlomyckaeTcsi ¢ pa3pelieHus eKaHaTa W TOCPOYHas cllava 3adeTa C 3aliChi0 Pe3yJIbTaTOB B
9K3aMEHaIIMOHHBIH JIUCT.
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I/IHBaJ'II/II[BI " Juha ¢ OrpaHMYCHHBIMH BO3MOXXHOCTSAMU 3J0POBBA MOI'yT CAaBaThb 3a4YC€Thbl B

CpOKH, YCTAHOBJICHHBIC WHIANBUIAYAJIbHBIM y‘-Ie6HbIM IIJTaHOM. I/IHBaJII/IIILI " Jia ¢ OrpaHU4YCHHBIMHA
BO3MOXXHOCTAMHU 3J0POBbA, UMCIOIIHWEC HAPYHICHUSA OIIOPHO-ABHUIAaTCIBHOI'O arrapara, JOIIYCKarOTCA
Ha aTTCCTAlMOHHBIC UCIIBITAHUA B COITPOBOXKICHNU ACCUCTCHTOB-COIIPOBOXKAAIOIINUX.

[Ipouenypa mpoBeneHUs MPOMEKYTOUHOM aTTeCTallMM JUIsi OCOOBIX CIIydaeB H3JIOKEHA B

«[TonoxeHnu 0 TeKyIIeM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTAI[MH O0YJArOIIUXCS 110
OIIOIl OGakanaBpuara, cneruanurera W wmarucrpatype» DPI'BOY BO [OxnHO-Ypansckuii ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

No OlLieHOYHBIE CpPE/ICTBA Kon n nanmenoBanue
TunoBble KOHTPOJBbHBIE 3alaHus U (WJIKM) UHBIE MaTepHalbl, WHJUKATOpa
HE0OXOIUMBIC JUTSl OLIEHKH 3HAHW, YMCHHI, HABBIKOB U (MJIN) OIBITA KOMIIETEHILIUH
NeSITeNIbHOCTH, XapaKTepU3yIOIIUX c(hOpMUPOBAHHOCTh
KOMIIETEHIIMI B IPOLIECCE OCBOCHUS AUCITUTUINHBI

1. 1. DnexTpomaruuTHas uHAyKIUA. 3akoH Dapanes u npasuio Jlenna. NJ1-1.0IIK-1
Mexanusm Bo3HukHoBeHust J/]C uHayKInu. Hcnounb3yer
29. T'eneparoper rapmonuueckoit IJIC wu TpanchopmaTopsl. OCHOBHBIE 3aKOHBI
NHIyKTUBHOCTD MPOBOAHUKOB. DHEPTHUSI MATHUTHOTO TOJIS. €CTECTBEHHOHAYYHBIX
2. IlepemeHnHblil snexkTpuyeckuil Tok. llenmu mnepemeHHOro TOKA. JTUCIUILIAH 151
3akon Oma i nenei nepeMeHHoro Toka. [lonHoe conpoTuBieHue perieHus

IepeMeHHOMY TOKY. BektopHas auarpamma. Pe3onanc B wmemsix
MEPEMEHHOTO TOKa.

3. DnektpoMarautHoe mosie. O6obmenune 3akoHa dapazes. 3akoH
MOJIHOTO TOKAa. TOK CMEIIEHUS. OJIEKTPOMAarHUTHBIE BOJIHBI.
VpaBuenuss Makcpemna. Cucrema ypaBHeHuil MakcBemwia B
middepeHManbHOil W WHTEerpadbHOH (opmax. Bekrop Ymona-
IlotinTHHra. /{aBaeHue CBETA.

4. Tapmonnueckuii ocumwuisitop. CBOOOJHBIE 3JIEKTPOMArHUTHBIE
koseOaHus. 3aTyxarolue 1 BeIHYKICHHbIE KosiebaHus. Pezonanc.

5. Tenepamus, mnepemada u NpUEM DIEKTPOMArHUTHBIX BOJIH.

OTKpBITBI ~ KONEOATENbHBI  KOHTYP. [Mpunnun  pabGoThI
paguonepenaTyMika M paauonpuéMHuka.  Moaymsauus U
JNETEKTUPOBAHUE  DJEKTPOMAarHUTHBIX BOJIH. Panuonokanus u
TEJEeBUICHHUE.

6. IlIxana >n€KTpOMarHUTHBIX BOJIH. PaznuyHble AMAana3oHbl 4acTOT
ANEKTPOMAarHUTHBIX BOJIH, WX XapakTEepHblE OCOOEHHOCTH U
TEXHUYECKHE CPENCTBAa UX TMOJy4deHMs. lcronb3oBaHHE BUINMBIX,
yIbTpapuOJETOBBIX W JPYIMX M3IY4eHUH B PACTEHHEBOJICTBE U
KUBOTHOBOJICTBE.

7. DneMeHThl reoMeTpuueckod onTHKH. OCHOBBI T€OMETPUYECKOU
ontuku. Popmynsl Ppenensd. IIpuHIMI 0OPAaTUMOCTH CBETOBBIX
myueit. [Ipubopsl reoMeTpUUYECcKOil ONTHKY.

8.doTomeTpusl.

9. Dnementsl BosHOBOM onTHKH. [IpuHiun tolirenca.

10. Unrepdepennius cBera. KOrepeHTHOCTh W ONTHUYECKUNA XOJ
aydei. YcimoBus MakcMMyMa M MuUHUMYMa. HMHTepdepomeTpsl.
DnemMeHTHI rosorpaduu.

11. Hudpaxius CBETa.
Judpakiuontas pemeéTka.
PEHTTEHOBCKUX JIy4YeH.

12. B3aumogeiicTBue u3iydeHus ¢ BenlecTBoM. [lonsipusamnus ceera
IIPU OTPAKEHUU U MTPEIIOMIIEHUH.

13. JIBoitHoe myuemnpenomiieHrne. ONTHYECKH aKTHBHBIC BEIIECTBA.

[TpuHIMI I'roiirenca-®penens.
CnexTporpadusi. Hudpakmmst

CTaHJIapPTHBIX 33124 B
COOTBETCTBHH C
HAIPaBIEHHOCTHIO
po(hecCuOHATLHOM
JEeSTENIbHOCTH
NJ-1.0I01K-5
VYuyactByeT B
9KCIEPUMEHTATBHBIX
HCCJICTOBaHMSIX
3JIEKTPOOOOPYAOBAHUS
U CPEICTB
aBTOMATH3aIHA
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Caxapumetpsl. MckyccTBeHHast aHU30TpONMs M €€ UCIOJIb30BaHUE.
HopwmanbHas 1 anHomalibHas JUCTIEpCHsl.

14. TennoBoe wu3mydenue. AOCOMIOTHO YEpHOE TeNO. 3aKOHBI
Kupxroda, Credana-bompnimana u Buna. @®opmyma Ilranka.
OnTrueckasi IUPOMETPHUSL.

15. ®orodddexkr. BHemHuid, BHYTPEHHHH ©  BEHTUJIbHBIN
dotorddexr. YpaBHeHHE DUHIITEHHA. [Ipumenenue
dhotosnemenToB. ekt Komnrona. JIroMUHECIIEHTHOE H3ITy4YCHHE.
buomomunecueHnus.

16. ®orobuonornueckue npoueccsl. Dorocunres. TepmoauHaMuka u
MexaHu3M ¢otocuHTe3a. buosHepreTuxa.

17. DneMeHThl KBaHTOBOM MeXaHUKHU. KopIycKyJsspHO-BOJHOBOM
Tyaau3M. Hudpaxus AIIEKTPOHOB. CootHomieHus
Heonpenenénnocrei. Ypasuenue lpenunrepa.

46. Atom Bomopoza. DHEpreTuyeckue ypoBHM atoma. IloreHiman
Bo30OyxkaeHuss MU uoHuszaumu. llocrynatel bopa. W3nydyenue u
MOTJIOLIEHUE SHEePruu. Bo1opoaono100HbIe HOHBIL.

18. CTpykTypa CIOXHBIX aTOMOB. ODHEPreTHYECKHE YPOBHH B
cnoxsblX atomax. [Ipunnun Ilaynmu. Onrtuyeckue CHEKTPhl H
CHEKTPbl PEHTTeHOBCKOTro u3iyueHus. llepuoauueckas cucrema
anemenToB J.M.Menneneena.

19. ®uszuka MoNeKyJ. DHEPreTUUEeCKUE YPOBHH MOJIeKysl. OOMeHHOe
B3aumMoJieiicteue. MomnekynspHble CchekTpbl. [lpuHnum paGoThl
KBaHTOBBIX [€HEPATOPOB. DJIEKTPOHHBIN IMapaMarHUTHBIA PE30HAHC.
20. Ilomumepsl u  Xuakue KpucTtaibl. OCHOBHBIE  BHUJBI
KOJICKTUBH3AIMKA MOJIeKyl. CTpoeHHEe MOTUMEPOB B UX (U3NIECKHE
cBoiicTBa. THUMNBI JKUAKUX KpUCTAIOB. JlUCIIeM Ha KHUIKUX
KpHUCTaJlIax.

21.5IBneHue paauMOaKTUBHOCTU. BuHIBl paMOaKTHBHOTO pacmaja.
3aK0H paanoakTUBHOTO pacmana. CTaOWibHBIE W PAAHOAKTUBHBIC
n3otonbl. CoBpeMEHHbIE METOJbl PAJHUOXMMUU M PajnoOUOIOTHH.
[Tpo6eMbI paIo’KOIOTHH.

22. CocrtaB aTOMHOrO siapa. M30tonel. MexaHM4eCKU 1 MarHUTHBIN
MOMEHTHI sAJiep. SnepHble CWIBI U DHEPrUs CBI3U sAApa. SIepHBIH
MarHMTHBIN PE30HAHC U €r0 UCIOJIb30BaHUE.

23. Snepubie peakiuu. MexaHu3M saepHBIX peaknuil. llernHas
peakuus geneHus sanep. Mcnonp3oBaHME aTOMHOM — DHEPIHH.
[Ipo6nema ynpasnsemoil TepMosiiepHoi peakuuu. DHeprus ConHua
U 3BE31. SnepHas 5KOIOorusl.

24. DOnemeHTapHble uacTulpl. Kiaccupukanus 3sIeMEHTapHBIX
yacTull. B3auMmonpeBpaniaeMocTh 3JE€MEHTAPHBIX 4acTULl. MeTomabl
YCKOpEHHUsl 4acTull. AHTUYAcTHMIIbl M aHTUBellecTBO. BemecTBo B
9KCTPEMAIIBHBIX YCIOBHSIX.

25. CoBpemenHass ¢u3ukKa U arpouH)keHepus. BemiectBo u moie.
OOBEKTHI U MPOLECCH. DBOJIIOLMOHHBIE MPOLECCH MTPeoOpa3oBaHus
MaTepuu. BeriecTBeHHbIE, SHEPreTHUECKHE, 3JIEKTPOMArHUTHBIE U
uHpOpMallMOHHbIE  TpeolOpa3oBaHus  OMO0OBEKTOB.  PasButHe
arpo(u3uKH, OMOMEXaHUKH, O6nou3nKw, OMOdPHEPTETUKH,
61onH(pOpPMaTHKH, OMOTEXHOJIOTUH U arpOMHKEHEPHUH.
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[[Ixana u KpUTEpUU OIICHUBAHUSI OTBETA 00YUAIOMIErocs MPeCTaBICHBI B TA0IHUIIE.

IlIxkana Kpurepun onenuBanus

Onenka «3a4reHo» 3HAHME  IPOrPpaMMHOIO0  MaTepuana, yCBOEHHE  OCHOBHOM H
JOTIOJIHUTEIIbHOM ~ JIUTEPAaTyphl,  PEKOMEHIOBAHHOW  IIPOrpamMMoi
JUCLUIUIMHBL, PAaBUIBHOE PELICHWE WHXEHEPHOM 3a/1auM (JloIycKaeTcs
HAJIMYME MAaJO3HAYUTENbHBIX OINMOOK MM HEIOCTaTOYHO IOJHOE
PacKpbITUE COAEPKAHUE BONPOCA UIIU IIOTPEIIHOCTD HETPUHIIAIIAAIBHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OHCHKa «HE 3a4TCHO» HpO6CJIBI B 3HaHUAX OCHOBHOTI'O mporpaMMHOro Martcpuaia,
MMPUHIUITHAIIBHBIC OIIHOKH IIpU OTBCTC HA BOITPOCHI.

4.2.2. Dk3aMeH

Dk3aMeH sBisieTcs (GOPMOI  OLEHKM KadecTBa OCBOCHHS OOYYAIOIUMCS OCHOBHOM
npodeCCHOHATBFHONH 00pa3oBaTeIbHON MPOTPaMMBI IO pasieniaM TUCHMIUIMHBL. [lo pesynapraram
9K3aMeHa 00YYaroNIeMyCs BBICTABIISICTCS OLIEHKA «OTIMYHOY, «XOPOIIOY, «YAOBICTBOPUTEIILHOY HITU
«CHECYHAOBJICTBOPUTCIILHOY.

DK3aMeH MO JUCHMIUIUHE TMPOBOJUTCS B COOTBETCTBUM C PACIUCAHHUEM MPOMEKYTOUHOU
aTTeCTalli, B KOTOPOM YKAa3bIBACTCA BPEMA €ro IMPOBCACHHWA, HOMEP ayaUuTOPUH, MCCTO ITPOBCACHUA
KOHCYJIbTAaIlMK. Y TBEPkKACHHOE paclucaHue pa3MeniaeTcs Ha MHPOPMAIIMOHHBIX CTEHaX, a TaKKe Ha
ounmaneHOM caiite YHHBEpCHTETA.

VYpoBeHb TpeOOBaHHMU Il TMPOMEKYTOUYHOM aTTECTAlMU OOYYAIOIIUXCS yCTaHABIMBACTCS
paboueit mporpaMMoil TUCIUIUTAHBL ¥ IOBOJUTCS IO CBEJACHUS 00YUJaONINXCsl B HaUaIe CeMecTpa.

DK3aMeHbl MPUHUMAIOTCA, KaK MpaBuJjio, JekTopamu. C pasperieHus 3aBeayroniero kapeapoi
Ha 9K3aMEHE MOXKET MPHUCYTCTBOBATh IPENojaBaTeNlb Kadenpbl, MPHUBICYCHHBIH sl MOMOIIUA B
npueMe O9K3aMeHa. B ciaydae OTCYTCTBHSI BEAYIIErO MPEMOAaBaTeNiss 3K3aMEH NPUHUMACTCS
IpernoiaBaTesieM, Ha3HAaYeHHBIM PacOpsDKEHHEM 3aBEIYIONIEero Kadeapoii.

[lpucyrcTBHE Ha 53K3aMEHE NpernojaBareiei ¢ Apyrux kadeap 0e3 COOTBETCTBYIOIIECTO
pacnopsKeHHs peKTopa, IPOpPEKTopa 1Mo yueOHo# padoTe win ekaHa GpakyiabTeTa HE I0MYCKAETCsl.

OOyyaromnuecs Mpu sSIBKE HAa dK3aMeH 00s3aHbI UMETh MpHU cede 3aUeTHYI0 KHUXKKY, KOTOPYIO
OHU IIPEABABIAIOT dK3aMEHATODY.

Jlns mpoBeeHus SK3aMeHa BeAyIIUi MpernojaBaTellb HaKaHyHe MOoJy4yaeT B JIeKaHaTe 3a4eTHO-
HK3aMEHAIMOHHYIO BEJIOMOCTh, KOTOpasi BO3BpAIIAETCS B JIEKAHAT MOCE OKOHYAHHS MEPONPUSATHS B
JICHb MPOBEICHUS YK3aMEeHA UM YTPOM CIEAYIOMIEro JHs.

DK3aMEHBI MMpOBOAATCA IIO omwieraMm B YCTHOM WX IMMUCBbMCHHOM BHJE, b0 B BUJIC
TECTUPOBAHUS. DK3aMEHAIIMOHHBIE OUJIETHI COCTABISIOTCS 110 YCTAHOBIEHHOU (pOpME B COOTBETCTBUU
C YTBCPXKIACHHBIMU Ka(be]:[pOI\/'I OK3aMCHAIIMOHHBIMU BOIIPOCAMH W YTBCPKIAAIOTCA 3aBCAYIOIIUM
kadenpoil exxerogno. B 6unere conepxutcs He 6osee TpeX BOIPOCOB, 2 TEOPETHUYECKUX BOMpOca U
3ajaqa.

DK3aMeHaToOpy MPeNOCTaBISIEeTCS MPaBO 3a/laBaTh BOMPOCHI CBEpPX OWieTa, a Takke MOMHMO
TCOPCTUYCCKHUX BOIPOCOB OaBaTb AJId PCIICHHA 3aJadd W IMPUMCPBI, HC BBIXOIAIIMC 3a PAMKH
MPONICHHOT'O MaTepraa 1o u3y4aeMou TUCIUTUINHE.

3HaHUs, YMEHHSI ¥ HaBBIKM OOYYAIOMIUXCS OMPEIEIISIOTCS OIIEHKAMHU «OTIMIHOY, «XOPOIIOY,
«YIOBIIETBOPUTEILHO», «HEYIOBICTBOPUTEIHHO» M BBICTABISIOTCS B 3a4€THO-IK3aMEHAI[MOHHYIO
BEZIOMOCTH ¥ B 3a4ETHYIO KHIDKKY 00YYalOIIerocs B JICHb DK3aMeHa.

[Tpu mpoBeneHnN YCTHOTO 2K3aMeHa B ayTUTOPUH HE TOKHO HAXOIUThCs Oolee (YKa3bIBaeTcs
KOJIMYECTBO O0YUAOIIMXCS) HA OJTHOTO MPEMOIaBaTels.

[Ipy mnpoBeAeHHM YCTHOTO DJK3aMEHa CTYJIEHT BHIOMpAeT JK3aMEHAI[MOHHBIN OWJeT B
CITy4aifHOM TIOpSIZIKE, 3aTeM Ha3bIBaeT (haMIIINI0, UM, OTYECTBO U HOMEP dK3aMEHAIIMOHHOTO OnIeTa.
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Bo Bpems 5sk3ameHa oOyuaromuecs MOTYT IIOJb30BAThCA C Pa3pelIeHHs SK3aMeHaTopa
IPOrpaMMOil TUCIUIIMHBI, CIPABOYHOM M HOPMATHBHOM JUTEPaTypoOil, APYrUMH IMOCOOMSIMU U
TEXHUYECKUMH CPEICTBAMHU.

Bpemst moaroToBku oTBeTa MpW clade dK3aMeHa B YCTHOH (opMe JOJDKHO COCTaBJIATH HE
MeHee 40 MUHYT (110 JKeJIaHUI0 00YYaroLIEerocst OTBET MOXKET ObITh JOCPOYHBIM). Bpems oTBera — He
6onee 15 MUHYT.

OOyuaromiuiics, HCIBITHIBAIOLINM 3aTPyIHEHUS IIPU MTOJTOTOBKE K OTBETY IO BHIOPAaHHOMY UM
Ousnery, UMeeT MpaBO HAa BBIOOP BTOPOro OWJIETa C COOTBETCTBYIOIIMM IPOJUIEHUEM BPEMEHHU Ha
noaroToBky. [Ipy okoHYaTenbHOM OLIEHMBAHUHU OTBETA OLIEHKA CHMXKAaeTcs Ha oauH Oami. Berraua
TPEThEro Ouiera He pa3peraeTcs.

Ecnn oOyuaromumiics sIBWICS Ha 53K3aMEH, M, B3sAB OWJET, OTKa3ajicsi OT IPOXOXKIEHHS
aTTecTallud B CBA3M C HEMNOATOTOBJIEHHOCTbIO, TO B BEIOMOCTH €MY BBICTABISETCS OLIEHKA
«HEYIOBJIETBOPUTEIILHO.

Hapymenue IuCHUIUIMHBL, CHMCBIBAHUE, MCIIOJIb30BaHHE OOYYaIOIIMMUCS HEpPa3pEIICHHbIX
[IEYaTHBIX M PYKOIHCHBIX MaTepHajoB, MOOWIBbHBIX Tele(OHOB, KOMMYHUKATOPOB, IUIAHUIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYIHX BUIOB JIMYHOM KOMMYHUKAIIMOHHOW M KOMITBIOTEPHOW TEXHUKHU
BO BpeMs aTTEeCTAllMOHHBIX MCIBITaHUI 3ampenieHo. B cioywyae HapymeHust 3Toro TpeOGoBaHUS
npenojaBaTesb 00s3aH YJAIUTh 00ydYaroIlerocs U3 ayJuTOPUU U IPOCTaBUTh €MY B BEJIOMOCTHU
OLICHKY «HEYAOBIETBOPUTEIBHOY.

BoicTaBieHne OLIEHOK, IIOJYYEHHBIX IIPU IOJBEJIECHUU PE3YyIbTaTOB IPOMEKYTOUHOU
aTTecTallMy, B 3a4€THO-3K3aMEHALMOHHYK0 BEJOMOCTb M 3a4E€THYH0 KHUXKKY IIPOBOJUTCS B
IPUCYTCTBUH camoro oOywaromierocs. [IpernogaBaresnn HECYT NEPCOHANBHYIO OTBETCTBEHHOCThH 3a
CBOEBPEMEHHOCTh M TOYHOCTb BHECEHHs 3alMCEH O pe3ysbTaTaXx MPOMEKYTOYHOW AaTTeCTalud B
3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTb U B 3a4E€THbIE KHIKKH.

HesBka Ha »K3aMEH OTMEYaeTcs B 3a4€THO-IK3aMEHALMOHHOM BEAOMOCTH CIIOBAMHU «HE
SIBUJICS».

Jns  oOydaromuxcsi, KOTOpble HE CMOIVIM CcJaTh 3K3aMEH B YCTAHOBJIEHHBIE CPOKH,
VYHuBEpCUTET yCTaHABIUBAET MEPUOJ JMKBUIALMYU 33J0JDKEHHOCTH. B 3TOT mepuoa npemnojgaBaTeiny,
IIPUHUMABILINE 5K3aMEH, JIOJDKHBl YCTAaHOBUTh HE MeHee 2-X JIHeH, Koraa oHu OyayT NpUHUMATh
3a0/oKeHHOCTH. MH(popManus O JMKBHIAIMH 33J0/DKEHHOCTH OTMEYAeTCs B SK3aMEHAI[MOHHOM
JIUCTE.

OOyyarommMcsi, MOKa3aBIIUM OTJIMYHBIE M XOpOILIKME 3HAHHSA B TEUEHHE CEMECTpa B XOJe
MIOCTOSIHHOTO TEKYIEro KOHTPOJI YCIIEBA€MOCTH, MOXET OBITh IPOCTABJICHA 3K3aMEHAlMOHHAs
OLIEHKA JIOCPOYHO, T.€. 0e3 caaun dk3amMeHa. OLeHKa BBICTABISAETCS B HK3aMEHAIIMOHHBIN JIMCT WU B
3a4€THO-IK3aMEHALMOHHYIO BEJOMOCTb.

WMHBanuapl ¥ Jula ¢ OrpaHUYEHHBIMU BO3MOKHOCTSMHU 3/10pOBbSI MOTYT C/1aBaTh SK3aMEHbI B
MEXCECCHOHHBIN MEePHOJ] B CPOKH, YCTAHOBJICHHBIE MHANBUYAIbHBIM YU€OHBIM IJIaHOM. MIHBaIM bl U
JUIa ¢ OTPaHMYEHHBIMU BO3MOXKHOCTSIMU 370POBbsI, UMEIOLIUE HAPYUIEHUS! OMOPHO-IBUTaTEIIbHOTO
anmapara, [JOIYCKalOTCsd Ha aTTeCTAllMOHHBIE MWCIBITAHUS B CONPOBOKICHUM AaCCUCTEHTOB-
COIIPOBOKIAIOIIUX.

[Tponienypa mpoBeAeHUsS HPOMEXKYTOYHON aTTeCTallMu JUIsl OCOOBIX CIIyyaeB M3JI0KEHa B
«ITonmoxkeHnu o TEKyIeM KOHTPOJIE YCIIEBAEMOCTU M MIPOMEKYTOUHON aTTECTALlUU O0YYarOLIUXCs 110
OIIOIl OakanaBpmara, cnenuanurera u Marucrparyps» OI'BOY BO IOxHo-Ypansckuit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).
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O1eHOUYHBIE CpeNICTBA

Kox u Haumenosanie

TunoBsle KOHTPOJIBHBIE 3aJaHUS U (UJIM) UHBIE MAaTepUAJIbI, MHIMKATOpa
HE00XOAUMBIE JIS1 OLICHKHU 3HAHWHM, YMEHUHN, HABBIKOB U (WUJIHM) OTIbITA KOMIIETCHLIUH
NeSITeIbHOCTH, XapaKTEPU3YIOLIUX CPOPMUPOBAHHOCTh
KOMIIETEHIIMM B IPOLIECCE OCBOCHUS AUCLUIUIMHBI

1 2 cemecTp NA-1.0I1K-1
1. Ponp (u3MKKM B pa3sBUTHH TEXHUKH M arpOIPOMBIIUICHHOTO Hcnons3yer
IIPOU3BOJICTBA. OCHOBHBIE 3aKOHBI
2. Kunematuka MarepuasbHOW TOYKM. KOOpAMHATHBIM METOJ | €CTECTBEHHOHAYYHBIX
onucaHus JBWXKeHUH. KuHemarnyeckoe ypaBHEHUE [BHKEHUS U JUCLIUIUIAH IS
onpeesieMble 10 HEeMY KUHEMaTHYECKUE XapPaKTEPUCTHUKHU. peueHus

3. Bekropuplii cmoco0 — omnmcaHuWs — ABWKEHUH.  BekTopsl
[IEPEMEILEHUS, CKOPOCTHU, YCKOpPEHUsS. YTJOBBIE XapaKTEPUCTHKHU
JBUKCHHUSI 110 OKPY)KHOCTH.

4. DneMeHThl peNIATUBUCTCKON MexaHUkH. [locTynaTsl cnenuanabHOM
Teopur OTHOocuTenbHOCTU. [IpeoOpazoBanusa Jlopenua. Croxenue
ckopocTeil. OTHOCUTENIBHOCTh JJIMHBI OTPE3KOB M JJIMTEIBHOCTH
BPEMEHHBIX UHTEPBAJIOB.

5. JIlnHaMMKa MaTepuaibHOM TOYKM M IIOCTYIATEIbHOIO JBUYKEHUS
TBépHoro tena. IlpuHmmn orHOcHTenbHOCTH. 3akoHbl HproToHA.
Buns! cun.

6. JlnHamMuka BpamaTenbHOTrO JABMXKEHHS. MOMEHT cuibl. MOMEHT
MHEpUUU. 3aKOHBI COXPAaHEHUS UMITYJIbCa U MOMEHTA UMITYJIbCA.

7. VHepuualbHbIE M HEUMHEpLUAIbHbIE CUCTEMBI OTCuéra. CHIb
MHEPLMHU [IPU PA3IUYHbIX BUJAX JBUKECHHUS.

8. Pabora, MomHoCTh U 3Heprus. MexaHnueckas paboTa U MOLIHOCTb
IIpU [OCTYNATEIbHOM U BpalllaTeIbHOM JBUKeHUsX. KuHernueckas
JHEPrus U TEOpeMa O KHHETUYECKOM HEPIUN.

9. KoHcepBaTuBHbIE cUJIbl U MOTEHIMalbHas 3Heprus. [Ipumepsl
MIOTEHLIAAJIbHBIX MOJIEH. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

10. Mexannyeckue kosiebanus. KuHemaTnka TapMOHHUYECKUX
konebanuit. CroxxeHue konebaHui. AKyCTHUECKUE pE30HATOPBI.

11. Jdunamuka rapMmoHuueckux koyeOanuit. [uddepenunanbuoe
ypaBHeHME KojeOaHMH. 3aTyxarolve M BBIHYX/IEHHbIE KOJIeOaHMS.
Mexannveckuil pe3oHaHc. MasTHUKHU.

12. Mexanndeckue BOJHBL. BosHOBOoe ypaBHeHHMe. Buael BOIH.
Wnrtepdepenuus, nudpakuums u aucrepcus BoJH. BoaHsl u
uHpopManus.

13. OcHOBHbIE TOJNOXKEHHUS MOJEKYJISIPHO-KUHETUYECKOW TEOpHUH.
Wneanphsiii raz. OcHoBHoe ypaBHeHne MKT u ypaBHeHue coctostHus
UJeaJIbHOTO Ta3a.

14. ArperaTHble cOoCTOSHUS U (pa30Bble Nepexonbl. PeanbHble rasbl.
Cxmxenne ra3oB. OcoOEHHOCTH KUAKOTO coctosinusg. CTpoeHue
KpuctaiioB. JledekTsl kpuctammueckoro crpoeHus. Ilpounocts u
IJIACTUYHOCTb.

15. SBnenust mnepenoca. Juddys3us, TEIIONPOBOAHOCTh U
BHYTpEHHEE TpeHue. MoeKylIspHO-KUHETHUUECKAs TE€OpUsl ABJICHUN
IepeHoca.

16. OcHOBBI TepMOAMHAMHMKU. BHYTpeHHssI SHeprus U IEepBOE
Hayajno TepMoAMHAMHUKH. PabGoTra u TemIoéMKOCTh raza IpH
Pa3IMYHBIX IIPOLECCAX.

17. BTopoil 3akOH TEpMOJMHAMHUKHU. TE€IUIOBbIC [BUTATEIN U

CTaHJIapPTHBIX 3a/1a4 B
COOTBETCTBHH C
HAIPaBJIEHHOCTHIO
npohecCuOHATBLHOM
JESTeIbHOCTH
NJ-1.0I01K-5
VYuyactByeT B
IKCHEPUMEHTATBHBIX
UCCJICTOBaHMSIX
3JIEKTPOOOOPYAOBAHUS
U CPEICTB
aBTOMaTH3aIUU
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xonomunbHbele  Mammabl.  KIIJI  TemmoBBIX — gBUraTelie U
CTaTUCTUYECKHI CMBICI BTOPOTO 3aKOHA TepMoauHaMuku. [loHsitue

SHTPOIUH. Tperuit 3aKOH TEPMOAUHAMUKHU. DNIeMEHTBI
OMOIHEPIeTHUKHU.
18. DIEKTPUUECKUI 3apsl. BzaumopeiictBue 3apsiJioB.

DnekTpocTatuueckoe 1mose. Bekrop HampsikéHHocTH. Pacuér
3JIEKTPOCTATUYECKUX TOJIEH.

19. Ilorenuuman  anekTpocTatuueckoro mojis. PabGora  mo
MIEPEMELLEHUIO 3apsAJ0B B AJIEKTpocTaTuueckoM noje. Ilorenunan u
IPaJUeHT NOTEHIINAIA. DKBUIIOTEHIIUAIbHbIE IOBEPXHOCTH.

20. BemectBo B anekTpuueckoM Tmose. [lossipHpie 1 HenmoisipHbIE
MouteKynbl. [lonspusanus nuanekTpukoB. Bekrop cMenieHus.

21. IIpoBOOHHMKK B HJIEKTPOCTATUYECKOM TMOJIE. DJIEKTPOEMKOCTh
IIPOBOJHUKOB. KOHEHCATOPBI.

22. [TocTrossHHBIM BJIEKTPUYECKUI TOK. 3akoH Owma.
Onextponsuxkymas cuia. llpaBunma Kupxropa u  pacuérsr
ANEKTPUUYECKUX LICTICH.

23. Knaccuueckass Teopusi 3JIEKTPOIPOBOJHOCTU. BrIBOJ 3akoHa
Owma. [Ipupoaa cBepXHpOBOJIUMOCTH.

24. Hocutenu TOKa B Pa3iMYHBIX MIPOBOAHHUKAX. DJIIEMEHTHI TEOPUHU
anekTponpoBoaHocT. [lomympoBognuku.  I[lomynmpoBoIHUKOBEIE
npuOoOpsl. DieMeHTHl  (PU3MYECKOW ODIEKTPOHHKH. KOHTaKTHBIC
SIBJICHUSI B METaIJIaX U MOJYMPOBOIHUKAX.

25. MarnutHoe mosie. B3ammMomelcTBUE 3IIEKTPUYECKUX TOKOB.
Pacuérel maruutHbIx nosnei. 3akon buo-Caapa-Jlamnaca.

26. MarnutHele  cBoiicTBa  BemiecTBa.  Jlma-, mapa-
dbeppomarnetuku.  Jlomenol.  DeppuThl.  DIEKTPOMArHUTHBIE
cernapaTopbl B arpOMHKEHEPUH.

27. JlelicTBME MArHUTHOTO TIONII Ha OJJIEKTPUYECKUH TOK U
JBUKYIIMECS 3apsbKeHHble yacTulpl. Cuita AMriepa u cua Jlopenna.
Dddext Xomna. DaeKTpOABUTATENH.

Ilkana u KpUTCpUH OLCHHUBAHUA OTBETA o6yqa10meroc51 IMPEACTaBJICHLI B Ta6n1/1ue

IIxaja Kpurepuu ouennBanus
BCECTOPOHHEE, CHCTEMaTHYecKoe M IIyOOKOe 3HaHHWE MPOrpaMMHOTO
Onenka 5 Marepuana, YCBOCHHE OCHOBHOM M JIONOJHHUTEIBHOM JIMTEPATYPHI,
(oTNIMYHO) PEKOMEHIOBAaHHOM IIPOrpaMMOW JUCUUILIMHBI, IIPABUIBHOE pELICHUE
3a/1a4H.
[IOJIHOE€ 3HAHWE MPOrPaMMHOIO MaTepualla, YCBOCHHE OCHOBHOM
Ouenka 4 JIMTEPATYPHI, PEKOMEHTIOBAHHOM B [IporpamMmme, HagInyue
(xoporo) MaJIO3HAUUTENIBHBIX OIIMOOK B PEHICHWH 3a/auyM, WM HeJI0CTaTOYHO
IIOJIHOE PACKPBITUE COACPKAHUE BOIIPOCA.
Ouerka 3 3HaHUE OCHOBHOTI'O NMPOrpPaMMHOI0 MaTepHaja B MUHMMalIbHOM O0beMe,
MTOTPEIIHOCTH HEMPUHIUMIIMAIBHOIO XapaKTeEPa B OTBETE HA 3K3AMEHE U B
(YAOBIETBOPUTENBHO)
pEeLICHUN 3a1a4H.
Onenka 2 mpoGenbl B 3HAHMUAX  OCHOBHOIO  IPOrpaMMHOrO  MaTepuala,
(HeyIOBJIETBOPHUTEIHHO) | MPUHIMIHAIbHBIE ONIMOKU IPU OTBETE HA BOIPOCHI M B PELICHUH 3a7a4H.
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JUCT PETUCTPAIIMYA U3MEHEHHAI

Howmepa nucrtos OcHoBanue a1g
Homep P Pactmmdposka [ata BHeceHust

BHECECHUA Ilonnuce

U3MEHEHHS | 3aMEHEHHBIX HOBBIX aHHYJIMPOBAaHHBIX U3MCHEHHIA TOATHCH M3MCHCHHA




