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1. Ilnanupyemble pe3yabTaThl 00yUeHUsl N0 JUCIUIIHHE, COOTHECEHHbIE ¢ MJIAHMPYEeMbIMH
pesyiabratamu ocBoenuss OITOII

1.1. Hean u 3a7a4m TUCHUILIAHBI

eab AUCHUNIMHBI

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

Heap aucuMminHbl — cHOPMUPOBATH Yy CTYACHTOB CHUCTeMY (YHIAMEHTAIbHBIX 3HAHHA,
HEOOXOIUMBIX ISl OCTEAYIOIe MOAroTOBKU OakanaBpa, CocOOHOTO K 3((HEeKTUBHOMY PELICHUIO
NPAKTUYECKUX 33734  CEIbCKOXO3AWCTBEHHOTO IMPOM3BOJACTBA, a TAaKXKE CIIOCOOCTBYIOIIUX
JalbHENIIEMY Pa3BUTHIO JIUYHOCTH.

3agaun AUCHUNJIMHBI:

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

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

— HAy4YUThCSA BBIIACIATH (PU3NYCCKOE COJCpKAHWUE B TNPUKIATHBIX 33avax Oyaymied
NEeSATEIbHOCTH;

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

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

OCHOBHBIX 3daKOHOB MATEMATHUUYCCKHUX H CCTCCTBCHHBIX HAYK C IIPUMCHCHHEM I/IH(I)OpMaI_II/IOHHO'
KOMMYHHKAIIUOHHBIX TEXHOJIOTHI

Kon u naumenoBanue dopmupyembie 3YH
MHJIUKaTOpa 3HaHUS YMEHUs HaBBIKU
JOCTHIKEHUSI
KOMIICTCHIMH
NJI-1.0I1K-1 OOyuatromuiics nomwker | OOyudaronuiics nomwkeH | OOydaromuiics T0KeH
Wcnone3yer 3HATh: OCHOBHBIE YMETb: UCNOIb30BaTh | BJIAJETh: HABBIKAMU:
OCHOBHBIE 3aKOHBI 3aKOHBI OCHOBHBIE 3aKOHBI UCIIOJIb30BaHUS 3HAHUM
€CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX OCHOBHBIX 3aKOHOB
JUCLUTUIAH IS JUCHUTUIMH ((PU3HKH) JTUCUUIUTAH (PU3HKH) €CTECTBEHHOHAYYHBIX
peuienus JUISL pEeILICHUs JUTSL peIeHUs JUCIUIUIAH ((PU3NKH)

CTAaHJApPTHBIX 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) - (1.0.10-Y.1) JCSATCIIEHOCTH -
(b1.0.10-H.1)
OIIK-5. CmocoGeH y4dacTBOBaTh B MPOBEJIECHUU OKCIICPUMEHTAIBHBIX  HCCIEAOBAaHUN B

poeCCHOHATHHON IEATETLHOCTH




Kon n nammeHoBaHue

Dopmupyemsie 3YH

MH/IKaTOpa 3HAHUS YMEHUS HaBBIKH
JOCTHIKCHUSA
KOMIICTCHIINH
NJI-1.0IIK-5 OOyuarommiics nomwker | OOyuaromuiics nopkeH | OOydaromuics A0KeH
Y4acTByeT B 3HATh: OCHOBHBIE YMETh: HCIIOIH30BaTh | BJIAJIETh: HABBIKAMHU:
AKCIIEPUMEHTATBHBIX 3aKOHBI OCHOBHBIE 3aKOHBI UCTIOJIb30BaHUS 3HAHUN
MCCJICTIOBAHMSIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX OCHOBHBIX 3aKOHOB
AIEKTPOOOOPYNOBaHUS | AUCHUIUIMH (Pu3UKK), | AUCHUIUINH (PU3UKK) B | €CTECTBEHHOHAYYHBIX
U CPEICTB UCIIOJIL3YIOIINECS B IKCIIEPUMEHTAITLHBIX TUCIUTUINH ((PU3UKH) B
aBTOMaTH3aIHH AKCIEPUMEHTATBHBIX UCCIICTIOBAHMSIX IKCIIEPUMEHTAIBHBIX
HCCIICTOBAHMSIX ANEKTPOOOOPYIOBAHUS WCCJICTOBAHMSIX
AJIEKTPOOOOPYIOBAHUS Y CPEIICTB AIIEKTPOOOOPYIOBaHUS
U CPE/ICTB ABTOMATHU3AIHH - U CPEICTB
aBTOMAaTHU3aIH (b1.0.10-V.2) aBTOMATHU3AIIHH -
—(51.0.10-3.2) (51.0.10-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

O0bemM quctuIuMHbL cocTaBisgeT 9 3aduernbix equaunil (3ET), 324 akagemMudeckux 4acoB (ajiee

yacoB). JlucruruinHa uzydaercs B 2, 3 ceMecTpax.

3.1. Pacnpenesnienne o0beMa IMCUMILIMHBI IO BUAM Y4eOHOIl padoThI

Bun yuebHoi paboTbl

KonuuectBo yacos

KonrakTHasi pabora (Bcero) 32
B ToMm unce:

Jlexumu (JI) 14
[Ipaktuueckue 3ansarus (113)

JlaGopatopusble 3ansaTus (JI13) 10
CamocrosiTesibHas padora o0yuawmmuxcs (CP) 279
KonTtpoJsb 13
Hroro 324




3.2. Pacnpenesnenne yueOHOro BpeMeHH 110 pa3feiaM U TeMam

B TOM UHUCIJIC
KOHTaKTHas paboTa
Ne =
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. 108 2 5 5 102 X
' 3JIEMEHTBI CTATUCTUYECKOMN
¢buzukn
5 DJIEKTPUYECTBO U
' Maraetn3M. Konebanus u 114 4 4 4 102 X
BOJIHBI
Onrtuka. KBanroBas usuka.
®usunka atoma. DIIeMEHTHI
(GU3MKY TBEPIOTO TEa.
3 SAnepnas ¢puzuka. 89 8 4 2 s X
dusnyeckas KapTuHa MuUpa.
Kontposnb 13 13
Htoro 324 14 10 8 279 13

4. CTpyKTYypa M coaep:KaHue TUCHUILIMHBI
4.1 Conepxxanue QM CUUILTHHBI

Pa3nea 1. Mexanuka, MosieKy/asipHasi pU3MKAa M TEPMOAUHAMHUKA

Beenenne

[Ipenmer ¢usuku. Meton mo3HaHus B (Qu3MKe. DKCIEPUMEHThI U TeOopHH. Poib MaTeMaTHKU.
®dusnueckue 3akoHbl. [lonsTue daxrta B ¢usuke. Mogenu. Ilpsmbele u oOpaTHble 3a7a4u (UIUKU.
PaszmepHocTH Pu3nUecKrX BETUYHH.

Kunemarnka

JIBukeHne Kkak riiaBHas (opma cymiectBoBaHus marepuu. IIpoctpanctBo u Bpems. CriocoOsl
ONMCAaHUs COCTOSIHUS Tena M cucreMsl Ten. CucreMbl oTcueTa M KOOpAuHAT. Ponb M IMpUHLIMIIBI
BbIOOpa cucteM KoopauHat. CTeneHn cBoOObl, MHBAPUAHTHBIE CBOMCTBA YMCIIa CTETIEHEH CBOOO/IBI.
TpexmepHOe 1 MHOTOMEpPHOE IPOCTpaHCTBA. MaTepuanpHas TOYKa M paclpoCTpaHEHHE ITON MOJENN
Ha MHOTOMEpHBIN ciydail. TpaekTopus U MUpoOBasi TUHUS, UX CBoMcTBa. CKOPOCTh U YCKOPEHHE Kak
npousBojHble. IlocTymatenbHOe M BpamaTeabHOE JBHKEHUS KaK OCHOBHBIE BHIBI JBUKCHHU.
VYroBbIe CKOPOCTh U YCKOPEHHE, HOpMaJIbHOE U TaHT€HLHAJIbHOE YCKOpeHUs. CKOpOCTh U YCKOPEHHE
B MHOT'OMEPHOM IIPOCTPAHCTBE. MHEepIManbHble CUCTEMBI U PAaBHOIPABHOCTH ITOKOS U PABHOMEPHOIO
npsIMOJIMHEHOTO ABMXKeHus. [locTynaT o mocTossHCTBE CKOPOCTH cBeTa B Bakyyme. [IpeobpazoBanue
MHTEPBAJIOB BPEMEHH U JJIMHBI MPH OOJBIINX CKOPOCTSIX OTHOCUTENBHBIX JBI)KEHUIH MHEPLUAIbHBIX
cucreM. IIpeoOpazoBanus JlopeHna M penaTUBUCTCKOE CIIOKEHHE CcKopocTeil. WHTepBan Mmexnay
COOBITHSIMM U €70 HHBAPUAHTHOCTb.

JAnnamuka



Cuna u macca, cynepno3urusi cui. [lepBbiii 1 BTOpoil 3akoHbl HbloTOHA. YpaBHEHHS ABUKEHHS,
pOJIb Ha4yalbHBIX YCJIOBUM, NPUHLHUI JeTepMUHU3MA. [Ipumepbl pelieHus ypaBHEHUN JBUKECHMS.
JIBM>KEHHE TeNl B IIOJIE€ CHJI TATOTCHMs, SBJICHUE HEBECOMOCTH B CIIyTHHKax. /[MHamuKa ciensmmx
cucrteM. Mmnynbc, 3aKOH COXpaHEHUs HMIIYJIbCa Il MEXAaHWYECKOM CHUCTEMBI, TPETUH 3aKOH
Herorona. Bzaumopeiictsue ten uepes nosie. OOmas GopMyaupoBKa 3aKOHa COXPaHEHUs UMITYJIbCA.
Kunernueckasi sHeprus MaTepuaibHON TOUKH, CBSA3b €€ C KOMIOHEHTaMHU BEKTOpa uMmIryisca. PaboTa
U NOTeHIMaIbHas sHeprus. Paborta nepemenieHns MaTepuallbHOM TOYKU MO KPUBOJIMHEHHOMY IyTH.
[loTeHuManpHble CWIJIbI, BBEJIEHUE IOHATUS MOTEHUUAJa i B3aUMOACHCTBYIOUIMX  TEIl.
ITorennuaneHast GyHKIMS, TOTECHIMATIbHASA TOBEPXHOCTh. CBSI3b KOMIIOHEHT CHJIbl MU NOTEHIMAIBHON
¢ynkuuu. [loTeHnumanpHas siMa M yCJIOBHE YCTOWYHMBOIO paBHOBecHs. HEBO3MOXHOCTH paBHOBECHS
CUCTEMBl B3aMMOJACHUCTBYIOIIUX CTaTUYECKMX TOYEYHBIX JJIEKTPUYECKUX 3apsnoB. IIpuHnumn
IUIOTHEWIIeH YMaKOBKA M OOBSICHEHHE NMPOCTPAHCTBEHHBIX (opM KpucTtauioB. KondopmarmoHHbIi
aHaJM3 MOJEKyl. MoMeHT cuibl. J[MHaMHKa BpalieHHWs TOYKM M TeJla BOKPYT ITOCTOSIHHOM OCH,
IIOHATHE O MOMEHTE MHEPLMH MaTepUalbHON TOUKH U Tejla. Y PaBHEHUE JBUKEHMS BpalLlAIOLIEroCs
BOKPYT HENOJBMKHOM OcH Tesa. MOMEHT UMITyJIbCa, CBA3b €r0 KOMIIOHEHT ¢ KUHETUYECKOM HEpruen
BpalleHus. VM3MeHeHne MOMEHTa MHEPLUU Tejla IMpH MEPEeHOCe OCHU BpalleHUs. ['J1laBHbIE MOMEHTBI
MHEPLUHMHU U YCTOMYMBOCTbH BPALICHMs Tel. 3aKOH COXPAHCHHMsS MOMEHTA MMITYJbCa Tela M CUCTEMBI
ten. Oco0eHHOCTH KOHCTPYKLMHM BepToJieToB. l'Mpockomnbl W uX npuMeHeHue. LlenTp macc u
YPaBHEHUE €ro IBWKeHUs. Paz/ienenne nocTynaTenbHbIX U BpalllaTeNIbHbIX JIBUKEHUI TBEPIOTO TEa.
[Tapa cun. Cucrema ypaBHEHHH JUIsl ABMOKEHHUS TBEPAOIO Tela M €ro KMHETUYecKas PHEeprus. 3aKoH
COXPAHEHHUs DHEPIrMU U €ro CBSI3b C PAaBHOMEPHOCTBIO TEUEHUs BpPEMEHM. [[BHXKEHHE cHCTEM CO
MHOTHMMHU CTeneHsIMU cBOOObl. D@yHKkuMs Jlarpanka u ypaBHenus Jlarpanxka. [IpuHiun HauMeHbIIEro
IEUCTBUSL.

JAuHaMuka 00JIbIIMX CKOPOCTEi

[Tpunuun otHocuTenbHOCTH B (pusmke. PenstuBucrckuit mmnynsc. [IpeobpazoBaHue sHepruu-
nMIrynbca. Macca U ee CBs3b € DHEpPruey Nokos. Macca CIO0KHOM CHCTEMBI M €€ CBSI3b C DHEpPruei
B3auMozeiictBus yacteid. HeapnutuBHocTh Maccbl. [ledexT macchl M sHepreTuka. Kunermueckas
SHEPrusi B PEIATUBUCTCKOM MEXaHUKE. YpaBHEHUE [BMKEHHMS MaTepUAIbHOM TOYKH B
PEIATUBUCTCKON MeEXaHUKe. [IBMKEHHME MaTepHaJbHOM TOYKM IIOJ IEHCTBHUEM IOCTOSIHHOM CHIIBI.
CkopocTh cBeTa Kak TMpeAesibHas CKOpocTh. YacTuilpl ¢ HyneBOM wmaccod mokosi. [lpuniun
SKBUBAJIEHTHOCTH U TEOPHsI IPOUCXOKIEHHS CHII BCEMUPHOTO TSATOTEHHUS.

Kone6anus n BoJIHBI

Konebanus kak yacTHBIM ciyyail JBMIKEHMs, YCJIOBUS TOSIBIEHUS KojeOaHWH. YpaBHEHUE
IBWKEHMSI TPYXKHHHOIO MasTHHUKAa U ero pemeHue. [‘apMoHHueckoe KojebaHWEe U €ro
XapaKTepUCTUKH. YpaBHEHHE ABMKEHHs (PU3NYECKOrO MAATHUKA M €ro pelleHue, MaTeMaTHYeCKUui
MasiTHUK. DHEprusi TapMOHMYECKUX KoseOaHuil. BeIHyX/1eHHbIe KoieOaHUsl U SIBICHHE PE30HaHCA.
Pe3zonanc kak mposiBaeHue Oudypkauuu. ABrokosieOanus. I[Ipumepsl mposiBIeHHsS PE30HAHCHBIX U
aBTOKOJIEOATEIbHBIX SIBJICHUN B JKMBBIX OpraHU3Max M TeXHUKe. Pe3oHaHCHas nepenaya SHEpruu B
CHUCTEME OJJMHAKOBBIX CBSI3aHHBIX MasTHUKOB. BOJHBI B yNpyrux cpenax, JMHEHHBIE, IOBEPXHOCTHBIE
U 00bEMHBIE BOJHBI, IONEPEUHbIE U MPOJIOJIbHBIE BOJHBL, (DPOHT BOJIHBI, IUIOCKHE U chepruecKue
BOJIHBL. AHaTUTHYeCKas 3amuch Oeryiieil BonHbl. BonHoBoe ypaBHeHnue. IlepeHoc sHeprum Oeryiueit
BosiHOM. CrnoxeHue kojebaHuid u BosH. KorepeHTHble MCTOYHMKHM BOJIH. VIHTepdepeHuus: BOJIH OT
TOYEYHBIX KOTEPEHTHBIX MCTOYHUKOB. YCJIOBHS MOSABIECHUS MAKCUMYMOB M MUHUMYMOB. CllojkeHHE
KpyroBeIX U chepuueckux BoyiH. [locTpoenue (ppoHTa BONHBI 1O NpuHIUNY [loiireHca, moBeaeHue
¢bpoHTa BOJIHBI B HEOJHOPOAHOH cpene. OTpaxkenue u npenomieHue BoiH. [puniun ®@epma. BriBoa
3aKOHa IIPEJIOMJIEHUS BOJIH Ha TPaHHUIIE IBYX Cpell Ha ocHOBe npuHuuna Oepma. [Ipuanun depma kak
YacTHBIN Cllyyail o0Iero mpuHIMIA MUHMMakca. [losiBiIeHne OTpaKeHHBIX BOJH B HEOJHOPOJHBIX
cpenax, CI0XKEeHHE BCTPEUHBIX BOJIH U 0Opa3oBaHME CTOSiuMX BOJH. [lepexoaHoe cocTosiHMe U Bpemst
penakcauuy. CBs3b JIMH CTOSYMX BOJH C pa3MepaMu CPElbl, IUCKPETHOCTh JUIMH CTOSYMX BOJIH.
KBanroBanue. YnpaBieHue 3By4aHHEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

JIEeMEHTBI CTATHCTHYECKON U MOJICKYJIIPHON (pU3MKH



MukKpocKkonuyeckue M MaKpOCKONMHMYECKHe sBieHMs. VieanbHBIH ra3 Kak CTaTHCTUYECKas
cucTeMa MHOTUX 4YacTull. J[aBneHue, o0beM U TemIeparypa rasa kak o0OOIIEHHBIE XapaKTEePUCTUKU
cocTosiHMSl ra3a. PaBHOBecHble M HEpaBHOBECHbIE COCTOAHUA Taza. OOpaTumble U HeoOpaTUMBbIE
mporeccel. Jlmarpamma jgaBlieHHE-00beM. DKCIIEPUMEHTAIbHBIC Ta30BbIC 3aKOHBI, 000OIIEHHBIN
ra3oBbIi 3aKOH (YpaBHEHHE COCTOSHUS MJI€aIbHOro ras3a). BbIBo ypaBHEHHUS COCTOSHUS HJI€aJIbHOTO
rasa Ha OCHOBE KMHETHYECKHUX MpeacTaBicHU. PUZNUYECKUN CMBICT NOHATHUS TEPMOIMHAMUYECKOMN
Temreparypbl. Pacripenenenue sHepruu 1mo cremneHsM cBoOoxabl. Pacmpenenenuss MakcBemna u
bonbrmana, Gapomerpudeckas ¢opmyna. HepaBaHoBecHbie mporecchl. Quddysus, muddys3us gepes
MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJIIECHUE U €ro poJib B IKUZHEACSITEIbHOCTH PACTCHHIA.
Tennonepenaua. Buyrpennee TpeHue. BripaskeHre HEpaBHOBECHBIX MPOLIECCOB Yepe3 0OO0OIIECHHbIE
TepMoauHamuueckue cuibl. CooTHomeHnue B3auMHocT OHcarepa. PeanbHble rasbl, ypaBHeHue Ban-
nep-Baanbca, KpuTHyeckas TOYKa, peajbHBbIE M30TEPMBI, CXKW)KEHHE Tra30B. DIyKTyaluu U
camoopranu3zanus npu (pa3zoBoM mepexoje ra3-KuaKocTh. JKUIKOCTH, MOBEPXHOCTHOE HATSIXKEHHE B
KHUJKOCTSAX, OXJIAKIACHHUE JXUIAKOCTH IPU HUCHAPEHUU, TEPMOPETYISIHS PACTEHUN U IKUBOTHBIX.
CmaumBaronye 1 HecMauMBaromnye xuakoctu. Kanumsphsie siaenus, popmyna Jlamnaca.

DJIeMEeHThI TEPMOTMHAMHUKH

[lepBoe Hayamo TepMOJMHAMUKH, W30MPOLECCH, aAnMa0aTHUYECKHUl MPOIECC, OXJIAXKICHHE ra3oB
MpU aInadaTUYECKOM pPACHIMPEHUU U TOJYYeHHEe HM3KHUX Temmeparyp. YpaBHeHue 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 HEOOpaTUMBbIC ITUKIIBL. TeroBble MalMHbl U KT KapHo, BTOpoe Havamo
TepMOoaMHAMHUKH. KoMmpeccHnoHHbIE XOJOAWIBHUKM W TEIJIOBBIE HACOCHL. ODHTPONMUS  Kak
TepMoauHaMHuueckuii moteHuan. dopMmyna Ui SHTpONHH HUaeadbHoro rasza. Teopema KaphHo u
0000IIeHNEe TIOHATHS SHTPONHMHM KaK TEPMOAMHAMUYECKOTO TOTeHmHana. CBs3b DHTPOIMUH C
MUKPOCOCTOSIHUSIMH UJeallbHOTO raza. CTaTHCTUYECKOE TOJKOBAHUE SHTPOIUU. DHTPOMHUS U CTEIECHb
BBIpOXKACHUST cuctembl. Dopmyna bombivana. DuTponust u uHpOpManus. Bo3pactanue sHTporuu
py HeoOpaTHUMBIX MpolieccaX Ha MpUMEpe BBIPABHUBAHUS TEMIIEPATypbl JABYX HaxXOIALIUXCA B
KOHTAKT€ HArpeThIX TeN W MPH BHIPABHWBAHUH JABJICHUN B JIBYX YacCTAX cocyaa ¢ razoM. IlepBoe u
BTOpOE Hauana TePMOJUHAMHUKHU, M KUBbIE OpraHu3mbl. [loHATHE O TepMOAMHAMHKE HEOOPAaTHMBIX
MPOIIECCOB W OTKPBITBIX CHCTEM. OHTPONHUS B CHCTEME OpraHHM3M - OKpYXKalomas cpeja.
ITpon3BOICTBO SHTPOIINHU B HEPABHOBECHOI cpene u Teopema I[Ipuroxuna.

Pazjen 2. DjieKTpU4ecTBO U MArHeTU3M

DJIeKTpuYecKre 1 MATHUTHBIE SIBJICHHUS

[TonsiTHE O MONSAX, TMOJS CKATSPHBIE W BEKTOPHBIC. XapaKTEPUCTHUKHA BEKTOPHBIX TOJICH:
HAMpPsKEHHOCTh, TMOTOK, IHUPKYISIHS, CUIOBbIE JTUHUM BEKTOpHOTo mous. Cyneprno3uius MoJei,
3apsi/ibl, 3aKOH COXPAHEHUS 3aps/I0B.

BiaumopeiicTBrue HEMOABMKHBIX U IBIXKYIIUXCS 3aps10B, DU3NUecKuii CMBICI MATHUTHOTO TOJIS.
[Tone Toueunoro 3apsana (3axoH Kynona) u cucremsl 3apsnoB. [lone aumnomns. DiekTpocTaTHdecKoe
MoJie MOJIEKYJIbl M XUMHUYecKue peakiuu. MuTterpanbHas ¢dopma 3akona Kymona, Teopema [aycca
(nepBoe ypaBHeHue MakcBeina). BeiBog dopmyn st HapsHKEHHOCTH AJIEKTPOCTATUUECKHUX TOJICH
3apsHKEHHOTO TPSIMOTO TPOBOJIA, IIOCKOCTH, KOHJeHcatopa. Pabora mepememieHus 3apsjaa B
AJIEKTPOCTATUYECKOM  TIOJle, TOHSTHE TOoTeHIHaida. Bropoe ypaBHeHHMe MakcBemna s
ANEKTPOCTATUKH B HMHTETPaNbHON (opMe. DieKkTpudeckass €MKOCTh OJHOTO TMPOBOJHHUKA U JBYX
MIPOBOJTHUKOB, KOHAEHCATOPHI, paboTa Mo 3apsaKe KOHIEHCATOPOB. DHEPTHUs AJIEKTPOCTATUYECKOTO
nonsa. V3MeHeHHWe HamnpsHKEHHOCTH — AJNIEKTPUYECKOTO TMOJNS  TPU  BBEACHUM  JIUDJICKTPUKA,
MOJISIPU3YEMOCTh  TUDJICKTPUKA, IUAIIEKTpHUYECKass MPOHHUIIAEMOCTh. V3MEHEHUe IUAIeKTPUIECKOM
MIPOHUIIAEMOCTH TP XUMUYECKUX PEAKIUAX U MCIOIb30BaHUE ITOr0 AP (deKTa. INeKTPUIECKOe MoJie
B NMPOBOAHUKAX. [IOHSATHE O TOKE MPOBOJMMOCTH, BEKTOp TOKAa M CWJa TOKa, auddepeHnnanpHas
dopma 3akona Owma. Ilepoe mpasmno Kupxroda. IIpuurHa MOSBIEHUS AJIEKTPUYECKOTO TOKA B
MIPOBOJTHUKE, (PU3MUECKUI CMBICI MOHITHS CTOPOHHHX DJIEKTPUYECKHX CHi. BeIBox 3akoHa OMma st
Bcel nenu. Bropoe npaBuno Kupxroda. MarautHoe 1mosie mpsiMoro Toka, 00bSICHEHUE €ro MOSIBICHUS
HAa OCHOBAaHHMH pPEIITUBUCTCKUX TNpeACTaBlIeHUd. VHTerpanbHble ypaBHEHHs MakcBemna st
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IIOCTOSIHHBIX MAarHUTHBIX Iosied. [Ipumepbl BBIUMCIEHUS HANPSIKEHHOCTEH MArHUTOCTATUYECKUX
nosiel. 3akoH buo-Casapa-Jlannaca. B3aumoneiictue nosieit u 3apsaoB (tTokos). @opmyina Jlopenuna
JUIS CWJIBI, IEMCTBYIOIIEW Ha 3apsll CO CTOPOHBI SJEKTPUYECKOr0 W MarHuTHOro mnosieil. [lpuHimn
JNEHCTBUSL Macc-CHEKTPOMETPOB U HX IPUMEHEHMs] B XUMUU. VIHAYKIMOHHBIE SBJIECHMS,
TpaHcpopmaTopsl, (u3MUeckrue NPUHIUNBI uX JeiictBus. Okcrpatoku. [lomnas cuctema
UHTErpallbHbIX ypaBHeHMH MakcBemuia. CMbICT  WIEHOB CUCTEMBI ypaBHeHMH Makcsesia,
ONMCHIBAIOUIUX SIBJICHUS, CBSI3AHHBIE C WU3MEHEHUSIMU JJIEKTPUUECKMX M MArHUTHBIX BEJIMYMH BO
BpeMeHU. B3auMOCBS3b ANEKTPUUECKUX U MAarHUTHBIX IEPEMEHHBIX MOJIEH, IEKTPOMArHu THOE I0JIE U
m3inydyenue. [lons nBrokynmxcs 3apsaoB. M3inydeHue >3J€KTpOMarHUTHOrO IOJsi HEPAaBHOMEPHO
OBUKyIUMest 3apaaoMm. «Ilapagoke» aToma.

Pa3znea 3. OnTuka u aroMHasi pu3nuKa

JIEKTPOMATHUTHOE U3JIyYeHHe H ONITHKA

CB00OHOE BJIEKTPOMArHUTHOE TOJIE U €r0 CYIIECTBOBAaHHE B BHJIE JIEKTPOMArHUTHOW BOJHHBI.
[TonepeyHOCTh AMEKTPOMAarHUTHHIX BOJH. CKOPOCTH PACIPOCTPAHEHMs 3JIEKTPOMArHUTHBIX BOJIH U
criocoOb! ee u3mepenus. lllkana snekTpoMarHUTHBIX BOJIH. CrIOCOOBI TeHEpaluu U UCIOJB30BaHUE B
HayKe U TEXHUKE BOJIH Pa3JINYHBIX YACTOT.

SIBnenusi, onuckeiBaeéMble BOJIHOBOU Teopueil cseta. HTepdepeHins cBeTa, yCIOBUS MOSIBICHUS
CTaTUYECKON HMHTEPPEPEHIIMOHHON KapTUHBI, MHTEPPEpEHIHs TpH pas3leleHud (POHTA BOJHEI,
MIPOCBETJICHUE ONTHKHU, UHTEPPEPOMETPHl U UX HCHOIb30BaHue. Dypre-cnekTpoMeTpsl. [lonsaTue o
ronorpadun. Jdudpakuus, muppakuus Ha mend. DOKyCHpOBKa SJIEKTPOMArHUTHBIX BOJIH U CBS3b
pasMepa IuPaKIMOHHOTO TSATHA € pasmepaMu  peduekTopoB. OcCOOEHHOCTH OpraHU3alHU
PaINOIOKAIIMOHHON CITY>KOBI. YCIIOBUSI TIepexofa OT BOJHOBOM OINTHUKU K TeOMETPHUYECKOW. 30HBI
Openenst, 30HHas macTuHka Openens kak Gokycupyromui snemMedT. JAudpakironHas penieTka Kaxk
IHMCTIEPTUPYIONIAs CUCTeMa. AHallM3 cOCTaBa CBETa IO JUIMHAM BOJIH. PeHTreHOBckas audpaknus,
noHsTHEe 00 00paTHBIX AU(PPAKIMOHHBIX 33a/1a4aX, PEHTICHOCTPYKTYPHBIM aHAIU3 U €ro 0OCOOEHHOCTH
MPUMEHUTEIFHO K Ouonornueckum ooObekTaMm. [IpoctpancrBennas crpykrypa JHK wu PHK.
JudpaKkIIMOHHBIH Mpeaes pa3pearonieil CiocOOHOCTH ONTHYECKUX MPUOOPOB.

CBer U BelIecTBO, IOHIATHE O BTOPUUYHBIX BOJHAX, pa3zelieHue YHEPriuu Ha rpaHule paszaena das,
PE30HAHCHBIN XapaKTep B3aUMOJICHCTBUS CBeTa U BemiecTna. /lucnepcus, kiaccuueckoe oObsICHEHHE
3aBUCUMOCTH KO3 (UIMEHTa MPETOMIICHUS CBETa OT JJIMHBI BOJHBI IAJarOIIero cBera. SIBieHue
JBOMHOTIO JIy4enpeloOMIIEHUS, NTOJIIpU3anus cBeTa KpucTtaulaMy. [1osipu30BaHHbII CBET, ONTHYECKAs
aKTUBHOCTb, CaXapOMETPHs, HCIIOJIb30BAHUE SIBJICHUS BpALICHHUS IIJIOCKOCTH MOJSpU3allUd B
MoJieKysipHOi Ononorun. @oroaddexr u kBaHTOBas Mpupoaa cBera. Kpyr siBieHH, 00bICHUMBIX C
KBaHTOBOM TOYKM 3PEHHUS, MUKPOCKOIMYECKOE M MaKpOCKOIMYECKOE B ONTHKE. /[BOMCTBEHHOCTH
IPUPOJBl CBETAa. 3aKOHBl TNOIJIONIIEHHs CBETa, IMOHATHE O HeNMHeHHbIX 3¢¢ekrax. OCHOBHBIE
AJIEMEHTHl KOHCTPYKIMHU CHEKTPO(GOTOMETPOB. 3aKOHBI OCBEUIEHHOCTH, 3aBUCHMOCTbh OCBELLIEHHOCTHU
OT BHJIa OCBETUTEIIEH.

KBanToBas ¢pusuka. Puznka aroMa u 3J1eMEeHThI (PM3MKH TBEPAOIO Tesa

OcoOeHHOCTH TOBEJCHUS] MHUKpoyacTHll. I[IpMHIUIBI ONUCaHWS MOBEACHUS MHKPOYACTHIL,
BOJIHOBas (DYHKIIMsI, COOTHOILEHHE HeolpeneneHHocTe, BonHa Jne bpoitna. Ilocrynatsl bopa.
Vpasuenue [llpenunrepa (BpeMEHHOE W CTAallMOHAPHOE), (DU3UYECKUU CMBICT BXOJAIIMX B HETO
wieHoB. Pemenune cramuoHapHoro ypaBHeHus Illpeaunrepa pans 4acTHIBl B OAHOMEPHOM
MOTEHLIMAJIbHOM SIIIMKE W YaCTUIBl Ha OKPYXHOCTU. YCJIOBMSI MOSIBICHHS KBAHTOBBIX SIBICHUU.
Bnustnue maccel M 00JIacTH JIOKaIM3allMK yacTull. JIBymMepHas MOTEHIHUalbHAs sMa, BBIPOXKICHUE
KBaHTOBBIX COCTOSIHUH U CHATHE BbIpOkaeHUS. [loTeHIInabHas siMa KOHEUHOH TIIyOMHBI U BIUSIHUE €€
rTyOMHBl M IIUPUHBI HA YPOBHM SHEPrHMM 4YacTUIBl. BO3MOXHOCTH JIOKaIM3allMd YacTHUIBI B
npoctpanctBe. TyHHenbHBIH 3¢ ¢dekt. 3anonHenue ypoBHedl u mpuHuun llaynu, momHas sHeprus
COBOKYITHOCTH DJIEKTPOHOB B KBAHTOBOW CHUCTEME. YPOBHU DHEPIUU B aroMe€ BOAOPOJA, IEPEXOJbI
MeXay ypoBHSAMHU. VHIUBUIYadbHOCTh CIIEKTPOB aTOMOB M 3MHCCHOHHBIA CIEKTpajIbHBIA aHAJIM3.
Meramnmnyeckass MOJENb MOJEKYJIbl M OOBSCHEHHE KOpPpEeNsIMHM LBETHOCTH BemiecTBa M 3¢ ¢ekra
COTIPSKEHMS] XUMUUECKHX CBsi3el B MoJiekynax. HopManbHas 1 MHBEpCHAs 3aC€I€HHOCTh KBAHTOBBIX
coctosiHui. Iloryomenue, cnoHTaHHOE W BBIHYXJeHHOe u3nydeHus. Koadpdunmentsl DifHIITEHHA.
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®opwmyna [Inanka. YcuieHue cBeta Npy NpOX0kKIACHUN Yepe3 MHBEPCHO 3acelieHHyIo cpeny. [lonstue
0 Ja3epax.

duznueckas NpUpoJa XUMHUUYECKON CBSI3H. DJIEKTPOHHOE CTPOEHUE MHOTO3JIEKTPOHHBIX aATOMOB,
ruOpuan3anysi, OOBSCHEHHE MPUYUH TIOSBICHUS MPOCTPAHCTBEHHBIX (opM Moiekyn. [IpuHnummn
MaKCHMaJbHOTO MepeKpbiBaHus. BHyTpeHHee BpalleHre B MOJIEKYJIaX U €ro poJib B OMOXMMHYECKHX
peakuusax. J[BHkeHHE YacTUIl B MHOTOATOMHBIX MOJIEKYJIaX M BHJIBI MOJICKYJIIPHOM CHEKTPOCKOTIHH.
CumMMeTpHs MOJIEKYJ U MOSBJICHUE MPaBUI 0TOOpA.

@DOTOXMMHUYECKHE pPEaKIMH W OCOOEHHOCTH TIOTCHIUAIBHBIX IIOBEPXHOCTEH OCHOBHBIX U
BO30Y>KICHHBIX 3JIEKTPOHHBIX COCTOSIHMM B Mousiekyiax. Pacmaa mosekyn npu (OTOBO3OYKIACHUSIX.
@dusnueckas npupona ¢GorocuHTe3a. TpaHCHOPT 3HEpruM npu (OTOCHHTE3e. 30HHAs CTPYKTypa
3JIEKTPOHHBIX COCTOSIHUM KPHUCTAJUIOB. 3allOJHEHHBIE W HE3allOJHEHHbIE 30HBI. YpOBeHb Depmu.
[TpoBOTHUKH, MTOTYIIPOBOJAHUKN U TUAIIEKTPUKUA. OCOOEHHOCTH MPOBOAMMOCTH B MOIYIIPOBOIHHUKAX.

Anepuas pusuka

CucremaTHKa 3J1€MEHTAapHBIX YaCTUL. 3aKOHBI B3aMMOIIPEBPALEHUI YacTUll, SAEPHbIE PEaKLINH,
nedext maccol. CTpoeHue siep, AAepHbIe CUiIbl, YCTOWYMBBIE U HEYCTOMYMBBIC S/1pa, €CTECTBEHHAS U
HCKYCCTBEHHAst paZiOaKTUBHOCTD. 3aKOHBI pazavoaKTUBHOIO pacnaja. [IpuHnunst
paZMoaKTUBALIMOHHOTO aHanu3a. «MeueHble» arombl B Ouojoruu. [lyTu ucmonb30BaHUS SAEPHOM
SHEPIHUH.

DuznvecKkasi KAPpTUHA MEPA

[lonatue o0 »HBomtonMM B (QU3MKE, OUOJOTMM M JpPYrHX HaykaX. [IpOTHBOIIOIOKHOCTH
HaIPaBJIEHHOCTEN ATUX IBOJIIOLIMOHHBIX MpolieccoB. [IyTu npeosonenns npoTuBoOpeyus.

Bpewms B knaccuueckom mupe. Poib nepuoanyeckux 1 HeNnepuoANYECKUX MPUPOHBIX MPOLECCOB
B (OPMHPOBAHWU TIOHATHS BpPEMEHH. VIHBapHMAaHTHOCTh MPOCTEUIIMX (PU3MUECKUX 3aKOHOB
OTHOCHUTEJIBHO CMEHbI 3HaKka BpeMeHU. HepaBHOBECHBIE ITPOLIECCHI B CIIOKHBIX CUCTEMaXxX U MOSIBIICHUE
CTpenbl BpeMeHU. Poib ciaydallHeIX (akTopoB B (OPMHUPOBAHHMU CTpenbl BpemeHu. Diykryanuu,
NOSIBJICHME CAaMOOPraHU3allMM B  OTKPBITBIX CHCTEMax M IepepacTaHue (QIyKTyaluu B
Makpockornmyeckuii 3¢ ¢dext. Ponp Oudypkanmii. [loBeneHne SHTPONMU B OTKPBITHIX CHCTEMaX.
[TpuHIMI TOTIOJIHUTENBHOCTH U €ro BCeoOUIHOCTb. Vcnonb3oBanue Mojeneil siBieHui 1 00bEeKTOB B
Ipolecce MO3HaHMs KaK CJIeICTBUE MPUHIIUIA TOMOIHUTENbHOCTU. OOpaTHbIE 3a/1a4i, CyObEKTUBHBIN
¢dakTop mpu ux pemeHud. OrpaHMYEHHOCTb IPHUHLMIA JIOKa3aTeIbHOCTH B Hayke. IlpuHiun
COOTBETCTBHS, HaOJ0JaeMble W HeHaOiojaeMble BeJIWYUMHBI B ¢usuke. TpeboBanus 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 kudepHernka. Creasiye CUCTEMbI U yIIpaBIeHHE.

4.2. Conepxanue JeKI Ui

No KomnuaectBo
Coneprxanue JeKIuu
/1 4acoB

1. | OBomtonmuss W COBpEMEHHble MOJENU (U3MYECKOW KapTHHBI  MHDA. 4
CoBpeMeHHast (Qu3Mka Kak KyJbTypa HaOJIIOJIEHUNA, MOAEIUPOBAHUS,
JKCIIEPUMEHTAIBHOIO MCCIENOBAaHUSA U KOJMUYECTBEHHOI'O IPOTHO3UPOBAHHUS
sABJIIeHUH  mpuponsl. Pombp  ¢Gu3MKM B pa3BUTUHM  TEXHUKU U
arponpoMBIIIEHHOIO IMpOU3BOACTBAa. KuHeMaTHMKa MaTepualbHOM TOYKH.
Koopaunataeiii Meton omucanus ABWKeHUN. KuHemarndeckoe ypaBHEHUE
JIBIKEHUS U OIpEAeisieMble 110 HEMY KHHEMAaTUYECKHE XapaKTEPUCTUKH.
BextopHbiii cmoco® omucaHus  IBHKEHMH. BekTopbl mepemeleHus,
CKOPOCTH, YCKOPEHUS. YTJIOBBIE XapaKTEPUCTUKH JBUKCHUS 110 OKPYKHOCTH.
DJIEMEHTBbl PENATUBUCTCKONM MeXaHMKHW. llocTynaTel criennanbHON Teopuun
otHocuTenbHOCTH. [IpeoOpazoBanus Jlopenna. CroxeHHe CKOPOCTEH.
OTHOCHUTENBHOCTh  JUIMHBI  OTPE3KOB M JUIMTENBHOCTH  BPEMEHHBIX

10



n/a

ConeprxaHue JIEKIHU

KomnuectBo
JacoB

VHTEPBAJIOB.

JluHaMKMKa MaTepUaJbHOM TOYKU M IIOCTYNATEJIBHOTO JBMKEHUS TBEPIOTO
tena. 3akoHbl HptoToHa. Bunbl cun. /luHamuka BpaljaTeabHOrO JBHUKEHUS.
MowmeHT cuinbl. MOMEHT HEpLUUU. 3aKOHBI COXPAaHEHHS UMITYJIbCA 1 MOMEHTA
uMmnyiabsca. MHepruaibHble U HEMHEpPLUAIbHbIE CUCTEMBbI oTcu€ra. Pabora,
MOIIHOCTh M 3Heprus. Mexanudeckue kKosnebaHus. MexaHndeckas paboTa u
MOLIHOCTb  IIPM  IOCTYHATEJbHOM M  BpallaTeIbHOM  JIBHJKCHMSX.
Kunernyeckass sHepruss M TeOpeMa O  KHHETHYECKOM  DHEPruu.
KoncepBaruBHple  Cuiabl M NOTEHUMalbHas  dHeprus.  IIpumepsl
MIOTEHLIMAJIbHBIX MOJIEH. 3aKOH COXPaHEHUs SHEPTUU B MEXAHUKE.

OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETHYECKOM Teopuu. MaeanbHbii
ras.

Peanbupie Ta3bl. OCOOCHHOCTH YKHUIKOTO COCTOSIHHS. SIBJICHHS TiepeHoca.
Huddy3us, TEmIonpoBOIHOCT W BHyTpeHHee  TpeHue. OCHOBBI
TePMOJUHAMUKU. BHYTpeHHss SHeprus U mepBoe Hayajio TePMOIUHAMHKHU.
Pabota m TemoéMKOCTh ra3za MIpU Pa3IUYHBIX Tporeccax. BTopoil 3akoH
TepPMOJAMHAMUKH. TEIUIOBBIE JBHUraTeIdM M XOJOAuabHble MamuHbl. KIIJ]
TEIUIOBBIX JBUTATEJIEM W CTAaTHCTHYECKUH CMBICI BTOPOrO  3aKOHA
tepmoarHamMuku. llonsarue osHTporuu. IloHATHE O TEpMOIUHAMHUKE
HEOOpaTHMBIX TIPOIECCOB M OTKPBITHIX CHUCTEM. JJIEMEHTHI CTaTHYECKOMN
bu3uKy.

DneKTpuUecKui 3apsa. DIeKTpocTaTHuecKoe 1nojie. BekTop HanpskEHHOCTH.
Pacuér anekrpocrarnyeckux nose. [loTeHman 3;1eKTpocTaTu4ecKoro moJis.
Pabora no mepemMenieHuo 3apsI0B B AIEKTPOCTATUYECKOM ToJie. BemecTBo B
anekTpuyeckoM mnone. llonsgpuszanus audnexkTpukoB. Bekrop cmemeHus.
[IpoBOAHMKYM B 3JE€KTPOCTATUYECKOM IOJIE. DIIEKTPOEMKOCTh MPOBOJHUKOB.
Kongencaropsl.  IlocrostHHBIA — 2nekTpuueckud  Tok.  3akoH  Owma.
Onexrpoasuxkymias cuia. [IpaBuna Kupxroda u pacy€rsl aneKTpUUYECKUX
nenei. 3akoH Owma. Ilpupoma csepxmpoBogumoctu. Hocutenun Ttoka B
pPa3IMYHBIX MPOBOJHUKAX. OJIEMEHThl TEOPUM  BIIEKTPOIPOBOIHOCTH.
MaruutHoe mnone. 3akoH buo-Capapa-Jlamaca. MarautHele cBolicTBa
BemectBa. Cuna Awmmepa u  cuna JlopeHma.  DIIEKTpOIBUTATEINH.
OnexTpoMarauTHas HHAyKIMs. 3akoH Papanes u npasuio JleHna. Mexanusm
Bo3HUKHOBeHU DJIC mHaykuuu. DHeprust MarHUTHOro mnois. [lepemeHHbli
MEKTPUYECKUH TOK.

OnektpomarauTHoe moje. O6o0meHue 3axkoHa dDapanes. 3aKOH MOJHOTO
Toka. Tok cMenieHus. DJIEKTPOMAarHUTHBIE BOJIHBI. YpaBHeHUs Makcsesia.
CBOOOJHBIE AMEKTPOMArHUTHbIE KoJjeOaHus. 3aTyXarollue U BBIHYXKJIECHHBIE
konebanus. [llkana snexTpomMarHUTHEIX BOJIH. Ontuka. [IpuHuun I'rolireHca.
WNnrtepdepentius  cBera. Judpaxmus cBera. [lomspuzamms  cBera.
B3aumopeiicTBue n3nydeHus ¢ BeniecTBoM. TemioBoe usnydenue. KBanrosas
¢uzuka. dortordpdexr. Ousznka aroma, FIEMEHTH (PU3UKU TBEPAOTO Tena.
SnepHas pusnka. Puznyeckas KapTUHA MUpPa

Hroro

14
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4.3. Coaep:xanue JJadOPATOPHBIX 3AHATHIH

Ne . Kon-Bo
HanmenoBanue 1abopaToOpHBIX 3aHATUN
n/n 4acoB
1. | V3yueHue MeXaHWYECKOro IBUKEHUS HA MalIMHE ATByAa 2
2. | UccnenoBanue 31€KTPOCTATHUECKOTO MO 2
3. | U3MmepeHne ropu30HTAILHON COCTABJISIFOIIEH MAarHUTHOTO TOJIsT 3eMIIH 2
4. | OnpeneneHue AJITUHBI CBETOBOW BOJHBI C TOMOIMIBIO JTU(PPAKIMOHHON PEIIETKH 2
5. | U3ydenue 3akoHOB BHemHEro Gpotodddexra 2
Hroro 10
4.4. Conepxkanne NPAKTHYECKUX 3aHATHI
Ne . Koiu-BO
HaumeHnoBaHue nMpakTHYECKUX 3aHATUN
/o 94acoB
1 Mexanuka, MoyeKyispHas (u3uka W TEePMOAMHAMUKA.  DJIEMEHTHI 4
' CTaTHUCTUYECKON (PU3UKU
2. DnextpuuecTBO U MarHeTu3Mm. Konebanus u Bonnel. BonHoBas onTrka 4
8

Hroro

4.5. Buabl u coaep:kaHue caMOCTOSATEIbHON padoThl 00y4ar0IIMXCS

4.5.1. Buzpl caMOCTOSATENBbHOM paboThl 00yUaromuxcst

Bunel camocTosATenbHOW paboThl 00yUaromuxcs KomnuecTBo vacos
[ToaroToBka K MpakTUYECKUM 3aHATHIM 16
[ToaroToBka k 1a00paTOPHBIM 3aHATHUSAM U K 3aIlIUTE 16
71a00paTOpHBIX PaboOT
CaMocCTOATEIbHOE N3YUYEHHE OTIENBHBIX TEM U BOIIPOCOB 229

18

IToaroroBka Kk MPOMEKYTOYHOM aTTECTALUHA

Hroro

279
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4.5.2. Coneprxanue CaMOCTOSITEIIBHOW paOOThl 00yJarOIIHXCS

Ne Kon-Bo
HaumenoBanue TeM 1 BOpocoB

/o 4acoB

1. Kunemaruka. 3amaum OalsTMCTHKH, HABEIEHUS HA I€Nlb, ONTHMH3AINU 20
JBYDKEHUS], UX IPUMEHEHHE B arpOMH)KEHEPUH.

2. Junamuka. PeaktuBHOe ABmkeHue. [IBumxkenne HeOecHbIX Ten. [lonérel B 20
KOCMOC. Y CTOMYMBOCTD JBHKEHHUSI. [ MPOCKOMBI.

3. 3akoHbl coxpaHeHus. Ilepegaua MOIIHOCTH B MEXaHHMYECKUX CHUCTEMaX.
[Ipobnema 6e3omopHoOTO nBIKEeHMS. [Ipobiaema BEYHOro ABUTATENS MEPBOTO 20
pona.

4. Mexanuueckue KoyieOaHHss W BOJHBL. PacyéT KOHKPETHBIX COCTOSIHUKA U 20
oIpeJieieHue COOCTBEHHBIX YaCTOT KOJIEOATENbHBIX CHCTEM

S. DNeMEeHTBl MOJICKYJSIPHOM U cTatuctudecko  ¢u3uku. OcoOCHHOCTH
KHUJKOTO cocTossHus. [loBepXHOCTHOE HATsHKEHUE, CMAauMBaHUE, KAIWUISPHI. 20
[TouBeHHas Biara v MOJUB PACTECHUM.

6. DneMeHTHl TepMOJUHAMHKH. TeruioBas SHEpreTuka M e€ SKOJIOTHYESCKHA 20
acnekT. Ternon3osus, MeTo bl 3KOHOMUH TeIla.

7. Onekrpocratuka. CraTudeckoe  ANEKTPHUYECTBO.  DIEKTPU3ALMUS  Tel. 20
JIBIOKEHHE 3apsHKEHHBIX YacTUI B JEKTPUUYECKUX MOJAX. AHAIOTUU MEXTY
AJIEKTPOCTATUYECKUM U TPABUTAIIMOHHBIM TTOJISIMH.

8. ITocTOSsIHHBIN TOK, 37EKTPUUECKUE LENH U MaTepualibl. DJIEKTPUUYECKUI TOK B 20
KHUJIKOCTSIX ¥ ra3zax. KopoHHbIN pa3psia. 1eKTpoGuiIbTPHL.

9. IlocrosiHHOe MarHuTHOE moiie. IlocTosiHHBIE MarHuThl. MarHuTHOE moJIe 20
3emim. JIBikeHWE 3apsOKCHHBIX 4YacTWI[ B MarHUTHBIX MOJsiX. Macce-
CIIEKTPOMETPHSI.

10. | DnekTpomMarHuTHBIC KoJieOaHWs W BOJHBL. M300perenue pammo. Ilepemaua 20
curHasioB. PagnocBsi3p u paanoniokanys. MUKpOBOJIHOBAs TEXHHKA.

11. | T'eomerpuueckast U BoiaHOBas onTuka. OnTuyeckue n300paxeHus. MexaHusm 20
3peHust, AedekTsl 3peHus. OnTuyeckue sBJIeHHs B aTMochepe.

12. | KeantoBas ¢mu3uka. ODJeMEHTH KBAHTOBOW ONTHKH. JIIOMUHECHIEHIHS. 20
BhIHy)XJIeHHOE M3JIyuyeHHe U ONTHYECKHUEe KBAaHTOBbIE IeHepaTopbl. DOTOHBI.

Omnsit bére, 3ppext KomnToHa.

13. | ®u3mka aromMa W AIIEMEHTHl (PU3UKU TBEPAOTO Tejia. DIEMEHTHI KBAaHTOBOW 20
MexaHuku. IlocraHOBKa 3amay o JABWXKEHMM MHKpodacTil. Ormneparopsl
¢busnvecknx BennunH. KBaHTOBBIE COCTOSHHSL.

14. | SnepHas ¢pusuka. ATOMHOE sIpO U dJIeMEeHTapHble yacTulpl. MoHusupytomme 10
W3IYYCHUST W OIEHKAa WX JEHCTBHS Ha MaTepUalbl U JKUBBIE OPTaHU3MBIL.
Metoabl  U3MEpEeHUS ~ MHTEHCUBHOCTH  WOHU3UPYIOIIUX  W3JITy4EHUH.
EcrecTBeHHbIN pagnaniioHHbIN (HOH.

15. | CoBpemenHas (puznyeckas KapTuHa Mupa. Ponb GU3MKK B pa3BUTUU TEXHUKH 9
Y arponpOMBIIIJICHHOTO MMPOU3BOJICTBA.

HTroro 279
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5. YueOHO-MeTOAUYECKOE 00ecieYeHrne CAMOCTOSTEIbHOI PA00ThHI 00y4al0IIUXCS
1O JUCHUIIHHE

YyebHO-MeToanueckue pa3padoTku umerorcs B Hayunoit 6ubiamorexke ®I'bOY BO HOxHo-
VYpansckuii 'AY:

1. OcHOBBI BHOpPAIIMOHHOW MEXaHUKH [DJEKTpOHHBIM pecypc] : yuebd. mocobue s
CaMOCTOSITEITLHOW PabOThl CTYJCHTOB OYHOW M 3a04YHON (OopM OOYUCHHSI HANPABIICHUS MOATOTOBKU
23.03.03 DkcruryaTaiys TPaHCIOPTHO-TEXHOJOTUYECKUX MAIMH U KOMIUIEKCOB / FOxHO-Y panbekuit
I'AY, Huactutyr Arpounxenepuu ; cocT.. E. M. bacapeiruna [u np.] .— YensOunck: FOxHo-
VYpansckuit Ay, 2016 — 58 c. — Hoctyn u3 JIOKAJIbHOM CeTu
http://nb.sursau.ru:8080/localdocs/fisika/11.pdf.

2. MonekynsapHas ¢(usuka [DneKTpoHHBIH pecypc| : Meron. ykasaHus / cocT.. E. M.

Bacapeiruna [u np.] ; FOxHo-Ypansckuii 'AY, Uuctutyt arpounxenepun .— Yensounck: FOxHo-
VYpanbckuii I'Av, 2017 — 20 c.— Hoctyn u3 JIOKQJIbHOM ceTu
http://nb.sursau.ru:8080/localdocs/fisika/13.pdf. — Hoctyn n3 CeTH HNurepuer

http://nb.sursau.ru:8080/webdocs/fisika/13.pdf.
3. MonekynsapHas pusuka U TepMoAMHAMHKa [DIEKTPOHHBIN pecypc| : yueb. mocobue ans

CaMOCTOSITENTLHOM pabOThl CTYIEHTOB OYHOW U 3a04HON (GopMbl 00ydeHus [Hampasienuid 35.03.06

Arpounxenepus, 13.03.02 Dnexrposnepreruka u 3nekrporexHuka, 19.03.02 IlpoaykTel nutanus u3
pactutenbHOrO  Chipbsi, 23.03.03 OkcrulyaTtanus TpPaHCIOPTHO-TEXHOJOTHYECKUX MAIlUH U
KOMIUICKCOB, creruanbHocTH 23.05.01 HaszemHBIE TpaHCTIOPTHO-TEXHOJIOTHYECKHUE CpEAcTBa] /
IOxnO0-Ypansckuit 'AY, UnctutyT arpounkenepud ; coct. E. M. bacapeiruna. - Uensounck: KOxHo-
VYpansckuit 'AY, 2019. - 47 c. : tabn. - bubmuorp.: c. 47 (5 nHaszB.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

4. ®du3nyecKkre OCHOBBI KIIACCUYECKOW MEXaHUKHU [ DNEKTPOHHBIN pecypc] : yued. mocobue s
CaMOCTOSITENTLHOM pabOThl CTYIEHTOB OYHOW U 3a04HON (GopMbl 00ydeHus [Hampasienuid 35.03.06

Arpounxenepus, 13.03.02 Dnekrposnepreruka u snekrporexHuka, 19.03.02 IIpoaykTsl nuTaHus u3
pactutenbHOTO  Chipbsi, 23.03.03 DOkcruryatanuss TPAaHCHOPTHO-TEXHOJIOTHYECKUX  MAIllUH |
KOMIUIEKCOB, crnenuanbHocTi 23.05.01 HazemHble TpaHCHIOPTHO-TEXHOJOTUYECKHE cpenacTBal /
IOxnO0-Ypanbckuit 'AY, UncTutyT arpounkenepun ; coct. E. M. bacapeiruna. - Uensounck: KOxHo-
VYpansckuit 'AY, 2019. - 99 c. : wun, tabn. - bubmmorp.: c. 99 (5 Has3e.). Pexxum npoctyma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

5. DOmnexrpocratuka. IlocTosHHBIM TOK [DJEKTpOHHBIH pecypc]: yued. mocobue s
CaMOCTOSITENIbHOW PabOThl CTYACHTOB OYHOM M 3a04. popmbl oOydenus / IOxno-Ypansckuit 'AY,

Wuctutyt arpounkenepuu; coct. E. M. bacapeiruna - Yenabunck: IOxuo-Ypansckuit I'AY, 2018 -
95 ¢. - loctyn u3 nmokansHOM cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

6. DnexkTpoMarHUTHBIE SIBICHHS M KBaHTOBbIE 3((eKkThl [DIeKTpoHHBIH pecypc]: yueo.
nocodue il CaMOCTOATEIbHOW pabOThl CTYAEHTOB OYHOM M 3a04. Gopmbl o0yueHus / FOxHO-
VYpansckuit I'AY, HMuctutyr arpounxenepuu; coct. E. M. bacapeiruna - Yensbunck: OxHo-

VYpansckuii Ay, 2018 - 49 C. - Hoctyn u3 JTIOKAJIbHOM CEeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

6. ®oH/ OLICHOYHBIX CPEICTB /sl IPOBEICHUA
NMPOMEKYTOYHOM ATTEeCTANMH 00yYaIOIUXCH MO0 TUCIUIITIHHE
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http://nb.sursau.ru:8080/localdocs/fisika/11.pdf
http://nb.sursau.ru:8080/webdocs/fisika/13.pdf
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http://nb.sursau.ru:8080/localdocs/vmat/53.pdf
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf
http://nb.sursau.ru:8080/localdocs/fisika/17.pdf
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

Jlnst yCTaHOBJICHHUSI COOTBETCTBUS YpPOBHS MOATOTOBKM oOydarommxcs TpedoBanusm PI'OC
BO paspabotan (oHI OLIEHOYHBIX CPEACTB Ul TEKYLIEr0 KOHTPOJIS YCIEBAEMOCTH U TPOBEICHUS
MPOMEXYTOUHOM aTTecTanuu olyyaroummxcs 1o aucuuiiiuHe. @DOOHJ OIEHOYHBIX CPENCTB
npeacrasieH B [Ipunoxenun.

7. OCHOBHAS U J0NOJHHUTEIbHAS yueOHasl IMTepaTypa, Heo0Xoaumasi J1J1s1 0OCBOEHHUs
AUCHMILINHBI

OcHoOBHas U JIOTIOJIHUTENbHAS yaeOHas TuTeparypa umeercs B Hayunoit  Oubnmorexe u
3JIEKTPOHHOU MH(pOopMarmoHHO-00pa3oBateabHOM cpeae ®I'BOY BO I0xHo-Ypansckuii [AY.

OcHoBHas1 JiuTEpaTypa

I'pabosckuii P.U. Kypc dusukn [DuekrporHsiii pecypcel: yued. nocooue / P.M. I'paGoBCckuid -
1.1. MockBa: Jlags, 2012 - 608 c¢. - JlocTtyn K mojgHOMY Tekcty ¢ canrta OBC Jlanb:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=3178.

I/IBaHOB I/I B C6ODHI/IK 3aJ1a4 110 KYPCY OCHOBBI d)I/ISI/IKI/I n 6I/IO(bl/I3I/IKI/I [9J’IeKTDOHHLIfI DCCVDC]Z
1.2./ VBanos WM. B. - Mocksa: Jlane, 2012 - Hocryn Kk moinHoMy tekcty ¢ canra DBC Jlass:
http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=3802.

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

Casenpes 1. B. COOpHUK BOIIPOCOB M 3ajay 110 obuieil dusuke [DiaekTpoHHbII pecype]: vuel.
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.

JonosiHUTeILHAS JTUTEpPATypa

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

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

Kamamnukos H. I1. ITpakTHKYM 10 pelIeHHIO 3a4a4 1Mo o01eMy Kypey dhuszukn. Koyebanus u
1 7 BOJHBL Ontuka [Onexrponuslii pecypce]: / Kanamunkos H.I1., KoxkeBurnkos H.M., KoTbIpio
" 'T.B., Crupun I'.I". - Mocksa: Jlanp", 2013 - JToctyn k moHoMy TekcTy ¢ caiita ObC JlaHp:
http://e.lanbook.com/books/element.php?pll id=38839.

Kagamuukos H. I1. I[IpakTHKyM O pEIIEHHIO 3a1a4 0 00meMy Kypcy Gu3uku. OCHOBBI

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

Joctyn Kk mojgHOMY TeKCTy ¢ caiita ObC JlaHs:

http://e.lanbook.com/books/element.php?pll 1d=49468.

Kanamankos H.I1. ®usuka. MaTEpHET - TecTUpOBaHue 0a30BbIX 3HAHUM [ DIIEKTPOHHBIH
9 pecypc]: / H.I1. Kamammuukos, H.M. KoxxeBunkos - Mocksa: Jlanb, 2009 - 150 c. - JlocTyn K
" monHOMY TeKcTy ¢ caita DbC JlaHb:

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

110 CoopHuk 3amau mo dusuke [Dnexrporusiii pecypel: / P. 1. Be3sepxussa, H. H. 'opoxoBckuid,
7 P. . I'paboscekuit; [Ton pen. P. U. I'pabosckoro - Mocksa: Jlaue, 2012 - 128 c¢. - JocTyn K
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noaaomy Tekcty ¢ canta DbC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3899.

8. Pecypchbl HH(pOpMALIMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTn « UHTEepHeT», HE0OX0AUMbIe
JJIS1 OCBOCHHUS AMCHHUILIHHDBI

1. Equnoe okHO mocTyma K ydeOHO-MeToarndecKuM paspadboTkam https://roypray.pd

2. OBC «Jlanb» http://e.lanbook.com/
3. VuuBepcurerckas oubdamorexka ONLINE http://biblioclub.ru

9. MeToauuecKkue YKazaHus IJisd oﬁyqamumxcs[ M0 OCBOCHHIO TUCHHUIIIMHBI

Y4uebHO-MeToImuecKkne pa3paboTku nmerorces B Hayunoit  Oubnmorexe U AJIEKTPOHHOMN
nHpopmanmonHo-o6pazoBatenbHOM cpeae PI'BOY BO 0xHO-Ypansckuii [AY:
1. OcHOBBI BHOpAIIMOHHOW MEXaHWKH [DIEKTPOHHBIM pecypc| : ydeb. mocodue st

CaMOCTOSITENTLHOM pabOThl CTYACHTOB OYHOW M 3a04HON (popM OOY4YEeHHsI HAMpPaBJICHUS MOATOTOBKHU
23.03.03 Dkcruryaraiys TPaHCIIOPTHO-TEXHOJIOTUISCKIUX MAIIMH W KOMITICKCOB / FOxHO-Y panbckuii
I'AY, HUuctutryr Arpounkenepuu ; coct.. E. M. Bbacapeiruna [u np.] .— Yensbunck: HOxHo-
VYpanbckuit Ay, 2016 — 58 c. — Hoctyn u3 JIOKaJIbHOMN CeTH
http://nb.sursau.ru:8080/localdocs/fisika/11.pdf.

2. MonekynsapHas (usuka [DIeKTpoHHBIA pecypc] : meroa. ykasanus / coct.. E. M.

bacapeiruna [u ap.] ; FOxuo-Ypansckuit 'AY, Uuctutyr arpouskenepun .— Yensounck: HKOxHo-
VYpanbckuit Ay, 2017 — 20 c.— Hoctyn u3 JIOKaJIbHOMN ceTu
http://nb.sursau.ru:8080/localdocs/fisika/13.pdf. — Hocryn u3 CeTH WNurepuer

http://nb.sursau.ru:8080/webdocs/fisika/13.pdf.

10. I/IH(l)OpMaIIHOHHI)Ie TEXHOJOI'MA, HCITOJb3YEMBIEC IIPA OCYIIECCTBJICHUH
06p330BaTeJIbHOF0 nmpounecca 1nmo JTuCuMIlVIMHE, BRKJIKYas nepevucHb nmporpaMmmMHOro o0ecrneyeHus
u I/IH(l)OpMaIII/IOHHLIX CIIPaBOYHLIX CUCTEM

B HayuHoit OubnuoTeke ¢ TepMUHAIBHBIX CTAHIMM MPEIOCTaBISIETCS JOCTYI K 0a3aM JaHHbBIX:
- Koncynprantllntoc (cripaBoyHble TPABOBBIE CHCTEMEI);
- Texakcnept (mHbopMarmonHo-crpaBouHas cucrema ['OCTog);
- «Cenpx0o3TexHUKa» (aBTOMATU3HPOBAHHAS CIIPABOYHASI CUCTEMA).

ITepeyeHnb JTHIIEH3NOHHOTO POTPAMMHOI0 o0ecneYeHn st

- Jlunensnonnoe nporpammuoe odecneuenune «My TestXPro»
- Windows XP Home Edition OEM Sofware Ne 09-0212 X12-53766
- Microsoft Office Basic 2007 w/Ofc Pro Tri (MLK) OEM Sofware S 55-02293

11. MaTtepuajbHoO-TeXHUYecKas 6a3a, HeoOXoAUMAs /ISl OCYIIeCTBJICHUS
00pa3oBaTeILHOIO MPoIecca Mo JUCUMIIHHE

Y4eOHble ayauTOPpMH JJIsi NPOBEACHHMS 3aHATHH, NPEeAYCMOTPEHHBIX MPOrpaMMOoi,
OCHaIlleHHbIC 000PYAOBAHMEM H TEXHHYECKMMH CpPeCcTBaMu 00y4eHHs
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[Tomemenune mas camocrosTenbHON paboTel 454080, YenmsOunckas o6md., r. YensOuHCK,
npocnekt Jlennna, 75, rinaBublil kopiyc, ayauropus Ne303.

VYyeOHass ayautopus [UIsl TPOBEACHHS 3aHATHH JIEKIIMOHHOTO M CEMHHApPCKOTO THIIA,
KYpPCOBOTO TIPOEKTUPOBAHMSI, TPYIIIOBBIX M MHAWBUYATbHBIX KOHCYJIbTAIMI, TEKYIIETO KOHTPOIS U
npoMmexxyTounoi arrecranuu,454080, Yensounckas o06:1., T. Yensounck, yi. Kpacnas, 38, y4ueOHbIN
kopmyc, ayauropun Ne 310s.

Y4eOHble ayAUTOpUU JUIS TPOBENCHUS 3aHITUNH JICKIMOHHOTO U CEMHHApCKOro THIIOB,
TPYNIOBBIX U WHIWBUIYaTbHBIX KOHCYJIBTAIIMH, TEKYIIIETO KOHTPOJIS U MPOMEXKYTOUHOW aTTeCTAIlNH,
OCHaIIeHHbIE 000PYAOBaHUEM U TEXHUUYECKUMHU CPEICTBAMU JUIsI BHIOJIHEHUS JTAOOPATOPHBIX padboT
454080, Yensounckas o6:., r. YensOunck, yiu. Kpacnas, 38, yuebnsiit kopmyc, ayauropuu Ne 2093,
2055.

IlepeyeHb 0CHOBHOTO y4eOHO-1200paTOPHOIrO 000PYAOBAHMS

Ayn. 303: HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/D0OS/15.6;
IIEPCOHAJIbHBI KOMITIBIOTEP B KOMIUIEKTE: cucremnsiii 6ok Pentium E 5400 2.7GHZ,
xectkuid nuck 250 Gb, monutop 19" LCD, knaBuarypa, Mbiibs — 30 wr.; [IPUHTEP CANON LBP-
1120 nazepnsiii; xpan ¢ snekrponpuBoaoM; [IPUHTEP CANON LBP-1120 nazepnsiii; UK ITYJIBT
Y JUISL DKPAHA C DJIEKTPOITPUBOJOM; KOJIOHKMU 5+1 SVEN IHO.

Ayn. 2053, 2093:

YcranoBka nabopatopHast « MasTHUK YHHBEpPCAJIbHBIN»; Y CTaHOBKA JlabopaTtopHas «MasTHUK
MakcBenna»; YcraHoBka jaboparopHas «CoyaapeHue mapoBy»; Y cTaHOBKa jJabopaTopHas «MamHa
ATByzna»; YcTaHOBKa AJIs ONPEENICHUsT OTHOUIEHUS YAEJIbHBIX TEIJIOEMKOCTEN BO3AyXa; Y CTaHOBKA
nabopatopHas «['upockon»; Harnsinele yuebnble nocodus; Kommuiekt naboparopun "IneKTpuuecTBO
u marHetusM"; MoHoxpomarop YM2; YcraHoBKa A U3y4YEHHUS] 3aKOHOB I€OMETPUYECKON ONTHUKU;
YcraHoBKa JUIsl U3ydeHus Tupakuuy; Y CTaHOBKa Ul U3y4eHHsI HHTep(hEepeHIMH CBeTa; Y CTaHOBKA
JUI U3Y4YEeHMsl MOJSIpU3allMM CBETa; Y CTAHOBKA JJI M3Y4YEeHMsI aOCOJIFOTHO YEPHOIO Tena; Y CTaHOBKA
U1 UCCIIEIOBaHUS XapaKTEePUCTUK BAKYyMHOT'O (DOTOJIEMEHTA.
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IIPH/IO/KEHUE

POHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEICHUS IPOMEKYTOUHOU aTTeCTAIINN
00yyJaronmxcs
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1. KomnereHuuu U UX HHAMKATOPHI, (popMuUpyeMble B IpoLecce 0CBOEHUS THCIUIITTHHbI

OIIK-1. CnocobeH pemiaTh TUIMOBBIE 33a1a4d MPO()ECCHOHATBLHON ACATEIHPHOCTH Ha OCHOBE 3HAHHM
OCHOBHBIX 3aKOHOB MAaTEMaTHYEeCKMX M €CTECTBEHHBIX HAyK C NpPHUMEHEHHEM HWH(OPMAIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHH

Kom n ®opmupyembie 3YH HaumenoBanue
HaMMEHOBaHUE 3HAHUS yMeHUs HABBIKH OLIEHOYHBIX
HHIUKATOpa CpeacTs

TIOCTYKCHUS
KOMIIETCHIINU
Na-1.0I1K-1 Ob6yuaromuiics Obyuarommuiics Oobyuarommuiics Texymas
Hcnons3yer JOJDKEH 3HATh! JOJDKEH YMETh: JOJDKEH BJIAJETh: | aTTeCTaluA:
OCHOBHBI€E 3aKOHEI OCHOBHBI€E 3aKOHEI HCIIOB30BaThH HaBBIKAMHU: - ompoc  Ha
€CTECTBEHHOHAYYHBI | €CTECTBEHHOHAYYHBI | OCHOBHBIE 3aKOHBI UCIIONB30BAaHUS TPAKTHICCKOM
X TUCIHILIAH IS X TUCTIMILIAH €CTeCTBEHHOHAYYHBI 3HAHWH OCHOBHBIX ?aHﬂzﬁz;}T o
pemieHus (Ppuznkn) s X TACITUTUIAH 3aKOHOB naboparopHoii
CTaHJapTHHIX 33/1a4 B petieHus (bmzuknm) s €CTECTBEHHOHAYHHBI | a6 re;
COOTBETCTBHH C CTaHJApTHHIX 33/1a4 B perieHus X TUCIHILIAH - TeCTHpOBaHUE
HaIPaBIEHHOCTHIO COOTBETCTBUU C CTaHIapTHBIX 337249 B (dpuzukn) moast IIpoMexyTodHa
npoecCuoHaIbHOMN HaIpaBJICHHOCTHIO COOTBETCTBHH C peteHus s aTTeCTALMA:
JESTEeIFHOCTH npodeccuoHaIbHON HaIpaBJICHHOCTBIO | CTAHAAPTHBIX 337a4 B | - 9K3aMEH;
JEATENBHOCTHA npohecCHoHaNbHOMN COOTBETCTBUHU C - 3a9eT
- (b1.0.10-3.1) JeATEIbHOCTH HAaIPaBIEHHOCTHIO
- (b1.0.10-v.1) podhecCHOHATBHOM
JESATCILHOCTH -
(b1.0.10-H.1)
OIIK-5. Cmocoben ydacTBOBaTh B TIPOBEACHHHM OSKCIIEPHUMEHTAJIBHBIX  HCCICIOBAaHUNA B
PO eCCUOHAITBHON JIEATEITLHOCTH
Kox n HanmeHOBaHME Dopmupyembie 3YH Hanmenosanue
HHJAWKATOpa 3HAHUSA YMEHHUSA HaBbIKU OLEHOIHBIX
JIOCTHIKEHHUS CpeacTs
KOMITCTCHITHH
NJ-1.0IIK-5 Oo6yuatommmiics nowker | OOywaromuiics nomwkeH | OOyuarommiics qowkeH | Tekymas
Y‘IaCTByeT B 3HaTb. OCHOBHBIC YMETh: UCHIOJIL30BATh BJIaACTh: HABBIKAMM aTTecranua:
OKCIICPUMCHTAJIbHBIX 3aKOHbI OCHOBHBIC 3aKOHbI HCITOJIb30BaHMS 3HAHUH - OTBET Ha
HUCCIICAOBAHUAX €CTCCTBCHHOHAYYHBIX €CTCCTBCHHOHAYYHBIX OCHOBHBIX 3aKOHOB MPpaKTUICCKOM
ANIEKTPOOOOPYAOBaHUS | IUCHUILIMH (QU3UKK), | AUCUMIUIMH (PU3MKH) B | €CTECTBEHHOHAYYHBIX | 3aHITHH;
U CPEACTB HCIIONB3YIOIIKECS B 9KCIEPUMEHTANIBHBIX JUCUMILIMH (QU3UKK) B | -  OTYET 110
aBTOMaTHu3aluu OKCICPUMEHTAJIbHBIX HUCCIICA0OBAHUAX OKCIICPUMEHTAJIbHBIX na6opaT0pH0171
WCCIIeTOBAHMSIX AIEKTPOOOOPYIOBAHUS UCCIICIOBAHMSIX pabore;
3IEKTPOOOOPYIOBAHUS U CpeCTB 3JIEKTPOOOOPYIOBAHUS | - TECTHPOBAHUE
" CpCACTB aBTOMaTu3aluu - " CpCACTB HpOMe)KyTO‘IHafI
aBTOMAaTH3AIUU (51.0.10-Y.2) aBTOMATH3AIIUH - aTTecTalus:
—(b1.0.10-3.2) (51.0.10-H.2) - 9K3aMeH,;
- 3a4CT

2. lloka3aTe/iu, KpUTEPHH U IIKAJIA OLIEHUBAHUS WHIUKATOPOB IOCTHKEHUS] KOMIEeTEeHIH

®OPMpreMHe KpI/ITCpHI/I U IIKaJIa OUCHUBAHUA PE3YJIbTATOB O6y‘-ICHI/ISI 110 JUCIIUITJIMHEC
3VH
Henocrarounslii JlocTatouHsIit Cpennuii ypoBeHb BrIcoknii ypoBeHb
YPOBCHb YPOBCHb
b51.0.10-3.1 OOyJaroniuiics He OOyuaronmiics ciado OO0y4arontuiics ¢ OO0y4aronuiics ¢
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3HAET OCHOBHBIC
3aKOHBI
€CTECTBEHHOHAYUHBIX
JUCUUILIMH ((DU3UKH)
JUISL pelIeHus
CTaHJapTHBIX 33aJa4 B

3HAET OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX
qucuuIuiaH (Gusukn)
JUTSL pEIICHUS
CTaHIAPTHBIX 33724 B
COOTBETCTBHH C

HE3HAYUTEJIbHBIMU
OIIMOKaMHU U
OTJCILHBIMU

npo0enaMu 3HaeT
OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX

TpeOyeMoii CTENIEHBIO
MOJTHOTB! U TOUHOCTH
3HaeT OCHOBHbBIE 3aKOHBI
€CTEeCTBEHHOHAYYHBIX
JUCUUIDIMH ((DU3UKH)
JUISL pELLICHNUS

COOTBETCTBHUH C HATPABJICHHOCTHIO qucnuIuiaH (Gu3ukm) CTaHJApPTHBIX 337124 B
HAMpPaBICHHOCTHIO npodeccHoHANbHON JUTSL pEILICHUS COOTBETCTBUH C
npodeccHoHaNbHON JIeSTEIbHOCTH CTaH/IapTHBIX 3a/1a4 B HAINpPaBICHHOCTHIO
JIeATeIbHOCTH COOTBETCTBHH C podecCHOHANBLHON
HANpPaBICHHOCTHIO JIeSITEIbHOCTH
po¢eCCHOHATBHOM
JIESITEITBHOCTH
b1.0.10-V.1 OOyuaromuiicss  He | OOyuvatommiics — cnabo OO0yuaromuiics ¢ OOyyaronuiicst ~ ymeer
YMEET WCIMOJIb30BaTh | yMEET  HCIOJIb30BaTh HE3HAYUTEIILHBIMU UCIIOJIb30BaTh
OCHOBHEIC 3aKOHBI | OCHOBHEIC 3aKOHBI | 3aTPYAHCHUSMH yMEET | OCHOBHBIC 3aKOHBI
CCTECTBCHHOHAYYHBIX | €CTECTBCHHOHAYYHBIX HCIIOJIb30BaTh €CTECTBCHHOHAYYHBIX
quctuiuive (pusukn) | aucummume  (pusukm) OCHOBHBIE 3aKOHBI JUCIUIUIMH  ((HU3HKN)
JUIS peuieHust | s pEIICHUs | eCTCCTBEHHOHAYYHBIX | JIJIS penieHust
CTaH/ApTHBIX 33/1a4 B | CTAaHAAPTHBIX 3a4ad B | AUCHMIUIMH (PU3MKK) | CTAaHJAPTHBIX 3a4ad B
COOTBETCTBUH C | COOTBETCTBHHU c JUTSL pEeIICHUS COOTBETCTBHHU c
HAINpPaBICHHOCTHIO HAMpPaBICHHOCTHIO CTaH/IAPTHBIX 33/1a4 B | HAIPABICHHOCTHIO
npodeccroHanbHO#M npodeccHoHANTBHON COOTBETCTBHH C npodecCHOHANTBLHON
JIeSATEIILHOCTH JeATEIbHOCTH HAMpPaBICHHOCTHIO JIeATEILHOCTH
podeCcCHOHANTBLHON
JIESITEIIbHOCTH
F1.0.10-H.1 OOyuJaromuiics He OOyuarornumiics ciado OO0yuaromuiics ¢ OOyuaronuiics
BJIaJICCT HABBIKAMU BJIaJICCT HABBIKAMU HEOOJIBIIUMU CBOOO/THO BIIaJICET
HCTIOJIb30BaHUS UCITIOIb30BaHUS 3HAHUHT 3aTPYAHCHUSIMH HABBIKAMU
3HAHUI OCHOBHBIX OCHOBHBIX 3aKOHOB BJIaJICCT HABBIKAMU UCIIOJIb30BaHUS 3HAHU I
3aKOHOB €CTeCTBCHHOHAYYHBIX | HCIIOJIb30BAaHUS 3HAHHIM OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX | JUCUUIUIMH ((HU3UKH) OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX
muctutuiaH (prs3ukm) IUTSL peIIeHUS €CTeCTBCHHOHAYIHBIX mucnutuiaH (pu3nkm)
JUTSL pELICHUS CTaH/APTHBIX 3a/1a4 B JUCUUIUTAH ((DU3UKH) JUISL pEIICHUS
CTaHAAPTHBIX 33/1a4 B COOTBETCTBHH C JUTSL pEeLICHUS CTaH/IapTHBIX 3a/1a4 B
COOTBETCTBHH C HAMpPaBICHHOCTHIO CTaH/aPTHBIX 3a/1a4 B COOTBETCTBUH C
HAMPaBICHHOCTHIO podecCHOHANTBLHON COOTBETCTBHH C HAINpPaBICHHOCTHIO
poeCCHOHATBHOM JeSITeIbHOCTU HAIMpPaBJICHHOCTHIO npodeCCHOHATBHOM
JeSITeIBHOCTU npoQeCCUOHATBHOM JeSITeIbHOCTH
JeSITeTIbHOCTU
b1.0.10-3.2 OO6yyaromuiics He OO6yyarommiics cnabo OO6yuatomiuiics ¢ OOGyuarouuiics ¢
3HAET OCHOBHBIC 3HAET OCHOBHBIC 3aKOHBI HE3HAYUTEIHbHBIMHU TpeOyeMoii CTeEeHbIO
3aKOHBI €CTeCTBCHHOHAYYHBIX oImuOKaMu u MTOJTHOTHI U TOYHOCTH
€CTeCTBCHHOHAYYHBIX | MUCIMIUIMH ((PHU3HUKH), OTICILHBIMU 3HAET OCHOBHBIC 3aKOHBI
JCIUTLTHH HCTIOJB3YIOIINECS B npobenaMu 3HaeT €CTECTBEHHOHAYYHBIX
(pu3uxm), AKCIEPUMEHTAIBHBIX OCHOBHBIE 3aKOHBI mucuutuiaH (Gusnkn),
HCIIONb3YIOIINECS B HCCIIeIOBAHUSAX €CTECTBEHHOHAYYHBIX HCIIOJB3YIOIIHECS B
9KCIEPUMEHTANBHBIX | 3IIEKTPOOOOPYIOBAHHS JUCUUIUTHH ((DU3UKH), IKCIEPUMEHTAIIBHBIX
HCCIIeIOBAHUSAX U CPEICTB HCTIOJB3YIOIINECS B HCCIIEeIOBAHUSIX
JIIEKTPO- ABTOMATH3ALUH IKCIIEPUMEHTAIBHBIX AIIEKTPOOOOPYIOBAHHS
000pyI0BaHUS U UCCIICIOBAHUSIX U CPEJICTB
CpEICTB 3JIEKTPOOOOPYI0BAHUS ABTOMATH3AIHU
ABTOMATH3AIMU U CPENICTB
ABTOMATH3AINN
b1.0.10-Y.2 OO6yuJarommiics He Obyuarommiics cnabo OO0yJaronmiicss ymeeT OO0yqatonuiicss ymeeT
yMEeT HCII0JIb30BaTh YMEET HCIOJIb30BaTh HCIIOJIb30BATh HCIIOIb30BATh
OCHOBHBIC 3aKOHBI OCHOBHEBIC 3aKOHBI OCHOBHBIC 3aKOHBI OCHOBHEBIC 3aKOHBI
€CTeCTBCHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX €CTeCTBCHHOHAYYIHBIX €CTECTBCHHOHAYYHBIX
qucuuiuiaH (Gusukn) | auctMIDivH (PU3UKKM) B | JUCUUIUTNH (GU3UKK) B | JUCIHHIDIHH (PH3UKH) B
B 9KCIEPUMECHTAIBHBIX SKCHEPUMEHTAIBHBIX IKCIEPUMECHTAITBHBIX
9KCIEPUMEHTAIBHBIX HCCIICTOBAHUIX HCCIICIOBAHUSIX HCCIICIOBAHUSIX
HCCIICTOBAHHSIX 3JEKTPOOOOPYIOBAHUSL | DIIEKTPOOOOPYAOBAHMS | 3JIEKTPOOOOPYIOBAHUS
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9IIEKTPO- U CPEICTB U CPEICTB U CPEICTB
000pynoBaHus 1 ABTOMATHU3ALIHH ABTOMATHU3aLHH ABTOMATHU3aLUH
CpencTB
ABTOMATH3ALUH
b1.0.10-H.2 OOyuaromuiicst He OOyyatomuiicst cnabo OO0yuaromuiics ¢ OOyyaromuiics

BJIaJiceT HaBbIKAMU
HCITOIb30BaHMS
3HAHUH OCHOBHBIX
3aKOHOB
€CTECTBEHHOHAYYHBIX
JMCTIUTUIAH ((U3HKH)
B
IKCTIEPUMEHTAIbHBIX
HCCIIEOBAaHUAX
3NEKTPO-
000pyIOBaHUS U
CpeICTB
aBTOMAaTH3aLIMU

BJIaJIeeT HaBbIKAMHU
UCIIONIb30BaHMS 3HAHUH
OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX
IUCUUIUIAH (QU3NKK) B
IKCTIEPUMEHTABHBIX
HCCIIeIOBAHUSAX
AIIEKTPOOOOPYIOBAHUS
U CPEICTB
ABTOMAaTH3ALUH

HEOONIBIINMHU
3aTPYAHCHUSIMU
BJIAJICCT HABBIKAMU
WCIOJIb30BAaHUSl 3HAHUI
OCHOBHBIX 3aKOHOB
€CTeCTBEHHOHAYIHBIX
mucuuIuinH (QU3nKn) B
SKCHEPUMEHTAIBHBIX
HCCIICIOBAHUSIX
3N1EKTPOOOOPYIOBaHUS
U CPENICTB
ABTOMATH3AIUU

CcBOOOIHO BIIaJEET
HaBBIKAMU
HCIIONL30BaHUs 3HAHUMN
OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX
qucuutuiaH (Qu3nKn) B
IKCIIEPUMEHTAIbHBIX
HCCIIEI0OBAHUAX
ANEKTPOOOOPYIOBaAHUS
U CPENCTB
aBTOMATH3AIMH

3. TunoBble KOHTPOJIbHBbIE 32]aHNsI M (WJIH) HHbIE MATEPHAJIbI, HEOOXO0AMMBbIE /1JIs1 OLleHKH

3HaHHﬁ, yMeHHﬁ, HAaBBbIKOB U (]/IJ'I]/I) OonbITa 1€ATECJIBHOCTH, XaPAKTCPU3YIOIIIUX
C(l)OpMI/IpOBaHHOCTI) KOMIIeTEHIINI B nmpouecce OCBOCHUS TUCHHUIIIMHBI

TumnoBbie KOHTPOJIbHBIC 33JJaHUSI U MAaT€pUaJIbl, HEOOXOAUMBIC /Ui OLICHKW 3HAHWUN, YMEHUH U
HABBIKOB, COJIEpKATCsA B yueOHO-METOAUYECKUX pa3paboTKax, MIPUBEACHHBIX HUXKE.
1. OcHOBBI BUOpPAIIMOHHOW MEXaHUKH [DIEKTPOHHBIM pecypc]

yae0. mocobue IS

CaMOCTOSITENTbHOM pabOThl CTYACHTOB OYHOW M 3a04HON (popM OOYYEeHHsI HAMpaBJICHUS MOATOTOBKHU
23.03.03 Dkcruryaraiys TPaHCIIOPTHO-TEXHOJIOTUISCKUX MAIIMH M KOMITICKCOB / FOxHO-Y panbckuii
I'AY, HUucturyr Arpounkenepuu ; coct.:. E. M. Bacapeiruna [u np.] .— Yensbunck: HOxHo-
VYpanbckuit Ay, 2016 58 c. Hoctyn u3 JIOKaJIbHOMN CeTH
http://nb.sursau.ru:8080/localdocs/fisika/11.pdf.

2. Monexynsipaas ¢usuka [DIEKTpOHHBIH pecypc] : meron. ykazaHus / coct.. E. M.
bacapeiruna [u np.] ; FOxHo-Ypansckuit ['AY, UHctutyT arpounxenepun .— Yensobunck: FOxHo-
VYpanbckuit Ay, 2017 20 c.— Hoctyn u3 JIOKaJIbHOM ceTu
http://nb.sursau.ru:8080/localdocs/fisika/13.pdf. Hocryn u3 CeTH WNHurepner
http://nb.sursau.ru:8080/webdocs/fisika/13.pdf.

4. MeToauveckne MaTepHaJIbl, ONpeessolue Npoueaypbl OllcHNBAHUSA 3HAHUIN, YMEHHH,
HABBIKOB M (MJIN) ONBITA 1eATEJIbHOCTH, XapaKTEePU3yIIUX ¢()OPMHUPOBAHHOCTH
KOMIIeTeHIIMH

B nanHOM paszgene METOOMYECKHE MaTEpHUallbl, OMIPEIEIAIOIINE MPOLEAYpPbl OLICHUBAaHUS
3HAHWW, YMEHUH, HABBIKOB, XapaKTepHU3YyIOLIUX 0a30Bbli 3Tan (OpMHUPOBAHUS KOMIETEHLUUN IO
mucuunnie «Pu3Kka», MPUBEAEHBI IPUMEHUTEIBHO K KaXKI0MY U3 HUCIIOIb3YEMBIX BUJIOB TEKYILETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui O0y4YarOLUXCs.

4.1. OueHo4HbIe CPEACTBA AJIs1 IPOBEICHUS TEKYLIEro KOHTPOJIS YCIEeBAeMOCTH
4.1.1. Onpoc Ha NPaKTUYECKOM 3aHSITHH
OTBeT Ha MPAaKTUYECKOM 3aHSATUHU UCIOIb3YeTCs JIJIsl OLIEHKH KaueCTBa OCBOCHUS 00YyJaroIIUMCs
OCHOBHOH NpodeccuoHanbHON 00pa3oBaTeabHON MPOrpaMMBbl MO OTAEIBHBIM BOIPOCAM MU TeMaM

JTUCIUTIIMHBL. TeMbl W TUIaHBl 3aHATHH (CM. METOApa3pabOTKu 1. 3) 3apaHee COOOIIAIOTCs
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http://nb.sursau.ru:8080/localdocs/fisika/11.pdf
http://nb.sursau.ru:8080/localdocs/fisika/13.pdf
http://nb.sursau.ru:8080/webdocs/fisika/13.pdf

oOyyaromumcsi. OTBET OLIEHMBAETCSI OLIEHKOM «OTIMYHO», «XOPOLIO», «yIOBIETBOPUTEIBLHO» WIIH
«HEYJOBJIETBOPUTEIILHO.

Ne OneHoYHbIE CPEACTBA Kon n nanmenoBanue
TunoBble KOHTPOJbHBIE 3aJaHus M (WJIM) UHBIE MaTepHalbl, UHAMKATOpa
HEOOXOUMBIE JIJIsl OLEHKH 3HAHUN, YMEHUHN, HABBIKOB U (MJIM) OIbITA KOMITETEHIIUH
NESITENIbHOCTH, XapaKTepU3yIOIIUX c(OpMUPOBAHHOCTD
KOMIIETCHIIMI B POIECCE OCBOCHUS TUCIIUTUIMHBI

1 | duck pammycom 20cM  Bpamaercs COTJacHO  YpaBHEHHIO N1-1.0I1K-1
(p=A+Bt+Ct2, rae A=3 pax; B = - Ict; c=0,1¢% ¢ - YroJi IOBOpoTa Ucnonszyer

panuyca nucka. Onpenenuts Uit MoOMeHTa BpemeHu 4,0 ¢ 3HaueHue OCHOBHbIE 3aKOHBI
yria MeXJy BEKTOpaMH IOJIHOTO M HOPMAJIbHOTO YCKOPEHHUH, a | €CTeCTBEHHOHAYYHBIX

TaK)Ke YUCJIO 000POTOB, CACNAHHBIX TUCKOM K JAHHOMY MOMEHTY OT JTUCIUIUIAH JJIs1
Hauana BpamleHus. M300pa3uth BEKTOPHI BCEX KUHEMATHYECKHX pelieHus
BEJIMYMH B yKa3aHHBII MOMEHT BpEMEHU CTaHJapTHBIX 33/1a4 B
COOTBETCTBHH C
HAIpPaBJIEHHOCTHIO
pohecCUOHATLHOM
JIESITEIbHOCTH
2 | I'aneBanometp umeet conportusienue 200 Om, u npu cuite Toka 100 N-1.011K-5.
MKA CTpeika OTKJIOHEHHs Ha Bcio Inkany. Kakail no06aBouHBIM VYyactByeT B
PE3UCTOp HAMO MOJKIOYUTh, YTOOBI MPUOOP MOXKHO OBUIO | IKCIEPUMEHTAIBHBIX
UCIIOJIb30BaTh KaK BOJBTMETP JUIS U3MEPEHUs HampsbkeHus 1o 2 B? UCCJIETOBaHMSIX
Kakoii nryHT Ha/10 NOJKIIOUUTE K 3TOMY TaJlbBAaHOMETPY, YTOOBI €T0 | 3JIEKTPOOOOPYAOBaHUS
MOKHO OBUIO HCHOJb30BaTh KaK MUJUIMAMIIEPMETP AJII W3MEHEHUS U CPEICTB
cuiiel Toka 1o 10 MA? aBTOMAaTH3aIuU

Kputepuu onenku orsera (Ta0s.) TOBOASTCS JO CBEJACHHS OOyYaroIMXCS B Hayalie 3aHSATHI.
OreHnka 00BSBIIIETCA 00YUAIOIIEMYCSl HEMTOCPEICTBEHHO MOCJIE OTBETA.

IIkaua Kpurepuu ouennBanus

- 00yJaronuics MoJIHO YCBOWJI yueOHBIN MaTepua;

- IPOSIBJISIET HaBBIKM aHAIHM3a, 0000IIEHNUS, KPUTHUYECKOTO OCMBICIICHHUS
" BOCIIpUATHUA I/IH(l)OpMaIII/II/I, HAaBBIKU OIITMCAHHS OCHOBHBIX (1)I/ISI/I‘ICCKI/IX
3aKOHOB, SIBJIEHUH U MPOLECCOB,;

- Marepuajg W3JI0KEH TpPaMOTHO, B OIPEIEICHHOW JIOTUYECKOU
MOCJIEZIOBATEILHOCTH, TOYHO UCIIONIB3YeTCS TEPMUHOIOTHS,

- IOKa3aHO YyMEHHE WUIIOCTPUPOBATh TEOPETUUYECKUE MOJOKEHUS
KOHKPETHBIMH MPUMEPAMU, TIPUMEHSATh UX B HOBOW CUTYaIlUH;

- IPOJIEMOHCTPUPOBAHO YMEHHUE PELIaTh 3a/1auu;

- MOTyT OBITh JOMYIIEHbl OAHA—JBE HETOYHOCTU TPU OCBELICHUU
BTOPOCTCTICHHBIX BOIIPOCOB.

Onenka 5
(oTHM4HO)

OTBET YAOBJIETBOPSET B OCHOBHOM TPeOOBAHUSAM Ha OLIEHKY «5», HO IPU
Ouenka 4 3TOM HMEET MECTO OJUH M3 HEJOCTATKOB:

(xoporo) - B YCBOEHHMM y4eOHOro Marepuaja JOMYyLIeHbI HeOOJNbIINe MPOOeNnsbl,
HE MCKa3HBIIUE COJICPKAHNE OTBETA;

- B peLICHUH 3aj1a4 JONYIEHbl HE3HAYUTEIbHbIE HETOUHOCTH.

- HETOJIHO WJIM HEMOCJEA0BATEeIbHO PACKPBITO COJAEpKaHUE MaTepuana,
HO TMOKa3aHo o0llee MOHMMAaHHWE BOMPOCa W MPOAEMOHCTPUPOBAHBI
YMEHHS, JOCTATOYHBIE JJIsl JAIbHEUIIIET0 YCBOCHUS MAaTepUaia;

- UMENHCh 3aTPyAHCHHs] WIH JOMYIIEHBl OIIMOKKM B ONpeAeTCHUN
TIOHSATUN, WCIOJIb30BAHUM TEPMUHOJIOTHHU, OMHUCAHUN (U3HYIECKUX

Ornenka 3
(Y1OBIIETBOPUTEIHHO)
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3aKOHOB, SIBIICHUH U nponecCoB, PCIICHNUU 3a41a4, UCITPABJIICHHBIC ITOCJIC
HCCKOJIBKUX HABOAAIHX BOIIPOCOB;

- HCIOJHOC 3HAHHUC TCOPCTHUYCCKOIO Marcpualia, 06y‘-IaIOIJ_II/II710H HC
MOXCET IIPUMCHUTH TCOPHIO B HOBOH CUTYyalluH.

- HE PaCKpBITO OCHOBHOE COJIEpKaHUE y4eOHOr0 MaTrepHaa;

- 0OHapy)KCHO HE3HAaHHE WM HEIOHMMaHWe OOJNbIeH WM Haubojee
Ba)XHOH yacTu y4eOHOTO MaTepuana;

- JOIYILCHbI OUIMOKH B OIPE/ICIICHUU IMOHATHH, MPU HCIOJIb30BAaHUH
TCPMUHOJIOTHH, B ONHWCAHHUU (I)I/I3I/I‘-IGCKI/IX 3aKOHOB, SIBJICHUN |
IpPOLIECCOB, PEIICHUH 3ajad, KOTOpble HE WCIPABICHBI MOCIE
HCCKOJIbKUX HABOAAIHNX BOITPOCOB.

Onenka 2
(HEey10BJIETBOPUTEIILHO)

4.1.2. OueHnuBanue oT4yera mo 1aboparopHoit padore

Otuer mo 1adopaTopHON PabOTE UCMOIBL3YETCS JIJIsl OLICHKH Ka4eCTBa OCBOCHUS 00yJatomuMces
OCHOBHOH TpO(eCCHOHATIBHON 00pa30BaTENbHONW MPOrPaMMbl MO OTACIBHBIM TE€MaM IUCIUILTAHBI.
Conepxanne u opMa oTYETa 110 JTA0OPATOPHBIM PAOOTAM MPUBOJAUTCS B METOJINICCKUX YKA3aHUSIX K
naboparopubiM pabotam (m. 3 POC). ComepxaHue oTyeTa M KPUTEPUU OIEHKM oTdera (Tabi.)
JOBOJISITCS JIO CBEJICHUST 00YJAIOIINXCS B HAYAJIC 3aHSITHH.

No Ol1ieHOYHbIE CPEICTBA Kox u Haumenosanue
TumnoBble KOHTpPOJIbHBIC 3aaHuss W (WJIM) HWHBIE MaTepualbl, WHIUKATOpa
HEOOXOUMBIE JUIS OLIEHKU 3HAHW, YMEHHI, HABBHIKOB U (HJIM) OIbITA KOMIIETEHIIUH
JIeATCIIEHOCTH, XapaKTEPUIYIOLIUX c(hOpMUPOBAHHOCTH
KOMITETCHIIMI B TIPOIECCE OCBOCHMS TUCIIUILTHHBI

1 1. YUto Ha3bIBACTCS CUIION TSKECTH? Na-1.0IIK-1
2. UTo mogHUMAaETCs MO/ CUIION BCEMUPHOTO TATOTEHUS? Hcnonb3yer
3. 3armumuTe GopMyITy IS OTPESIICHUS YCKOPEHUS CHITBI TSDKECTH. OCHOBHEIC 3aKOHBI
4. Kak ompezensiercss yCKOpeHHE CBOOOTHOTO MaJIeHHs C TOMOIIBIO €CTECTBEHHOHAYYHBIX
MaTEeMaTHYECKOr0 MasTHHKA? JUACIUTLINH JJIs
5. UTo Ha3pIBaeTCs MaTEMAaTHYECKUM MAgTHUKOM? pelIcHUs

6. Kak onpenenuts nepuo/; KoaeOaHuil MaTeMaTHIECKOT0 MasiTHUKA? | CTaHAApPTHBIX 33/1a4 B
COOTBETCTBHUU C

HaIPaBJIECHHOCTHIO
npodeccuoHanbHOM
NESTeTbHOCTH
2 1. Yto moHMMaeTcs Mo CONPOTUBICHUEM MPOBOAHUKA? NJI1-1.0I1K-5.
2. OT KakMX apaMeTpoB IIPOBOJAHMKA 3aBUCUT €r0 COMPOTUBIICHHE? VYyacTByeT B
3. Kak 3aBUCHT CONPOTUBIECHUE METAININYECKOTO MPOBOAHUKA OT SKCHEPUMEHTAIBHBIX
TeMIiepaTypbl? MCCIIEIOBAHUSX
4. I3mepeHune cOnpOTUBIEHU METOJOM MOCTa Y UTCTOHA. ANEKTPOOOOPYIOBAHUS
5. Kak onpenenuTs moJIHOE CONPOTUBIIEHUE TIPH MOCIIEI0BATETEHOM U CpPEJICTB
Y NapaJJIeIbHOM COE€IMHEHUH PE3UCTOPOB? aBTOMaTHU3AINHU

OTyer oOUEHUBAETCS IO YCMOTPEHHMIO MPENOAaBaTENsl OLEHKOW «OTIUYHOY», «XOPOIIO»,
«y/IOBJIETBOPUTEIILHO», «HEYJIOBIETBOPUTEIBHO» WM OIEHKOM «3auyTeHO», «HE 3auyTeHo». OlleHka
«3aUTEHO» CTaBUTCS oOydarommmcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPHUTEPUSM,
YCTAHOBJICHHBIM ISl TOJIOXKUTEIBHBIX OIIEHOK («OTIMYHO», «XOPOLIO», «YAOBIETBOPUTEIHHO).
OrneHka oOBSBISETCS 00YJAIOMIEMYCsl HETIOCPEICTBEHHO MOCIIE CAaud OTUYeTa.

IIkana Kpurtepun onenuBanuns

OI_ICHKE[ 5 - U3JIOKCHUC MaTCpurajia JIOTUIHO, I'PAMOTHO,
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(oTMYHO) - cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;
- YMEHHE BBICKa3bIBaTh M OOOCHOBAaTh CBOM CYXKJIEHHUS MpPU OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;
- YMEHHE ONUCHIBATh (PU3NYECKUE 3aKOHBI, SIBIICHUS U MPOIIECCHI;
- YMEHHE MPOBOANTD U OIICHUBATH PE3yJIbTaThl U3MEPCHU;
- CIIOCOOHOCTD pelliaTh 3aJauu.
- U3TI0’KEHHE MaTepHalia JJOTHIHO, TPAMOTHO;
- cBOOOTHOE BJIa/ICHUE TEPMUHOJIOTHEIH;
Onenka 4 - OCO3HAHHOE IIPUMEHEHHUE TEOPETUYECKUX 3HAHUM JUIsI ONMCAHMS
(xoporo) (Gu3MYeCKUX 3aKOHOB, SIBICHUI U TMPOILIECCOB, PEUICHHUS KOHKPETHBIX
3aad, NPOBENEHUS W OLEHUBAHHUA pE3yIbTATOB HW3MEPEHUl, HO
coJiep>kaHue U opma OTBETa UMEIOT OT/I€TIbHbIE HETOYHOCTH.
- U3TI0’KEHHUE MaTepHalia HeMOJIHO, HETIOCIIEI0BaTEbHO,
- HETOYHOCTH B OIPEAEJICHUM TMOHATHI, B MPUMEHEHUM 3HAHUUA IS
Ouetika 3 onucaHust (U3NYECKHX 3aKOHOB, SBJICHUA M TPOLIECCOB, pemieHus
KOHKPETHBIX 33/1a4, IPOBE/ICHUS U OLICHUBAHUSA PE3yIbTaTOB U3MEPEHUIA,
(YIOBIIETBOPUTEIHHO) .
- 3aTpyAHEHUS] B 000CHOBAaHUM CBOMX CYKIICHHIA;
- Oo0HapyXHUBaeTCs HEJOCTaTOYHO TIyOOKOE€ IMOHUMAHUE H3Yy4YEHHOTO
MaTepHaa.
- OTCYTCTBUE HEOOXOJMMBIX TEOPETHUUYECKUX 3HAHUIL; TOMYIIEHbI OIMIHOKH
B OIPEICIICHUH MOHATUN W ONUCAaHUH (PU3NYECKHX 3aKOHOB, SIBICHUH U
Onenka 2 MPOLIECCOB, MCKAXEH WX CMBICI, HE pEILIeHbl 3a/Jadyd, HE MPaBUIBHO

(HEey/10BJIETBOPUTEIILHO)

OLICHUBAIOTCSI PE3YJIbTAaThl U3MEPEHUN;
- HE3HaHHWE OCHOBHOIO Marepuana y4eOHOW MpOorpaMMbl, JIOIIYCKArOTCS
rpyObie OMOKH B U3JI0KEHUH.

HIxkana

Kpurepun oneHuBanus

OHGHKa GaYTCHO»

- U3JIOKEHHE MaTepHalia JIOTHIHO, TPAMOTHO;
- cBOOOTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh M OOOCHOBAaTh CBOM CYXJICHHUS NPU OTBETE Ha
KOHTPOJIbHBIC BOTIPOCHI;

- YMEHHE ONMUCHIBAaTh (PU3NYECKUE 3aKOHBI, SIBICHUS U TPOIIECCHI;

- YMEHHE MMPOBOJUTH M OIICHUBATH PE3YJIbTAThI N3MEPEHUIA;

- CHOCOOHOCTH pellaTh WHXXEHEPHbIE 3aJaud (JOMYCKaeTCs HajIuudue
MaJIO3HAYUTENIBHBIX OIMMOOK WM HEIOCTATOYHO IIOJHOEC PACKPBITHE
CoJiep>KaHue BOMPOCa WU MOTPEIIHOCTh HEMPUHIIUITMATBHOTO XapaKkTepa
B OTBETE HA BOMPOCHI).

OHGHKa «HEC 3a4YTCHO»

- OTCYTCTBHE HEOOXOJUMBIX TEOPETHUECKUX 3HAHUH; JOMYIIEHbI OIMOKH
B OIpE/EJICHUH MOHITUNH U ONMHMCAHUU (PU3NYECKUX 3aKOHOB, SIBICHUHN U
IIPOLIECCOB, HMCKAXKEH MX CMBICH, HE PEIICHbI 3a/ladd, HE IPABUIIBHO
OLICHUBAIOTCSI Pe3yJIbTaThl U3MEPEHUN;

- HEe3HaHUE OCHOBHOTO MaTepuana yuyeOHOH MporpaMmbl, JAOMYCKaIOTCS
rpyOble OIIMOKH B M3JI0KEHUU.

4.1.3. TectupoBanue

TecTupoBaHWe HCMOIB3YETCS MJisi OICHKA KayecTBa OCBOCHHS OOYYarOIIMMCS OCHOBHOM
npodeccnoHanbHOM  00pa3oBaTeNbHONW MPOrpaMMBI MO  OTAEIBHBIM TeMaM WJIH pas3felam
TUCIUTIIUHBL. TecT mpenctaBisier coO0H KOMIUIEKC CTaHIapTU3MPOBAHHBIX 3aJIaHWN, TTO3BOJISTFOIIINI
YIIPOCTUTh TPOLEAYPY H3MEPEeHUs 3HAHUKW M yMeHud oOyuaroruxcs. OOydaromuMcsi BBITAIOTCS
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TECTOBBIE 33/1aHUs C (POPMYIHPOBKOM BOMPOCOB U MPEATIOKEHUEM BHIOPATh OJUH MPaBUIIbHBINA OTBET
13 HECKOJIbKUX BapUaHTOB OTBETOB.

Ne OneHoYHbIE CPECTBA Kon n nanmenoBanue
TunoBble KOHTPOJbHBIE 3aJaHus M (UIUM) UHBIE MaTepHalbl, WHJUKAaTOpa
HEOOXOAUMBIE JIJISl OLIEHKH 3HAHUW, YMEHUMN, HABBIKOB U (WJIM) OMBITA KOMITETEHIIUH
NESITEIIbHOCTH, XapaKTePU3YIOIIHNX c(OpMUPOBAHHOCTD
KOMIIETCHIIMI B IPOIECCE OCBOCHUS TUCIIUTUIMHBI

1 I. Ecnmm uMmynabCc CHCTEMBl MAaTepHAIbHBIX TOYEK B OTCYTCTBUU N-1.0IIK-1
BHEIIIHUX CHJI OCTAETCs MOCTOSHHBIM, TO LIEHTP MAacC 3TOM CHCTEMBbI Wcnonp3yer
MOJKET JIBUTaThCH ... OCHOBHBIE 3aKOHBI
- PABHOMEPHO U NPSIMOJIMHENHO €CTECTBEHHOHAYUHBIX
- C IOCTOSTHHBIM YCKOPEHUEM JTUCIUIUIAH JJIs1
- C IEPEMEHHBIM YCKOPEHHEM perieHus

- [10 OKPY>KHOCTH C IOCTOSTHHOM CKOPOCTBIO

2. MoMEHT WHepIMH TOHKOro o0pyda Maccoil M, pagmycom R
OTHOCUTEIIbHO  OCH, TMpOXOAslIel  uepe3  IeHTp  oOpydya
NEPICHIUKYISIPHO TIJIOCKOCTH, B KOTOPOH JIGKHUT OOpyd, paBeH
I=mR?. Eciu och BpAIICHUS IEPEHECTH MAPAILICIbHO B TOYKY Ha
o0pyue, To MOMEHT UHEepLUU 00pyda

- YMEHBIIUTCSA B 2 pa3a

- yBenuuuTes B 1,5 pasza

- HE UBMEHUTCS

- ymenbmures B 1,5 pasa

- YBEJMYHTCH B 2 pa3a

3. OTHOCUTEIBHON BEJIMUUHOMN SBIISCTCS ...

- CKOpPOCTh CBETa B BaKyyMe

- OapUOHHBIN 3apsia

- JJIUTEJbHOCTH COOBLITHSA

- DJICKTPUYECKUH 3apsij

4. Cpennsisi KWHETHYECKAst YHEPTUST MOJICKYJIBI HICATBHOTO Ta3a Mpu
temreparype T paBHa e=IKT/2.. 3nech i=Ny+ Nyp+2Ny, T Ny, Nip, Nk —
YUCJIO CTeneHed CBOOOIBI TMOCTYIMATEeIbHOTO, BPAIIATEILHOTO |
KOJIe0aTeNIbHOTO JBMIKEHUN MOJIeKynbl. [Ipu ycioBum, 4T0 MMEIOT
MECTO TOJBKO TOCTYMATEeIhbHOE W BpallaTeNbHOE [BHKEHUE, IS
Bogopoaa (Hz) uucio i paBHO

-7

-5

-2

-8

5. B mporecce M30TEPMUYECKOTO COOOIICHHS TEIia MOCTOSHHOU
Macce UJIeaTbHOTO Ta3a ero SHTPOIHS ...

- HE MCHSETCS

- YMEHbINIAETCS

- YBeJIMYMBAETCS

6. I3MeHeHrne BHYTPEHHEH SHEPTUH ra3a MPOU30IILIO0 TOJBKO 32 CHET
paboTHI CKaTHsI Ta3a B ...

- U30TEPMHUUYECKOM IPOIIECCE

- n3006apHOM TIpoIecce

- U30XOPHOM TPOIIECCE

CTaH/IapTHBIX 337134 B
COOTBETCTBHUU C
HAINpaBJICHHOCTHIO
po(hecCHOHATTLHOM
JeSATEIbHOCTH
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- aAnadaTH4YeCcKOM Mpouecce
7. Toueunslid 3apsn +q HAXOOUTCA B IEHTpe chepuueckon
noBepxHOCTU. Eciu 3apsii CMECTUTh U3 IEHTpa CPEphl, OCTABIISAS €ro

BHYTpH Hee, TO MIOTOK BEKTOpa HaIPSHKCHHOCTH
AIIEKTPOCTATUYECKOTO TIOJISl Yepe3 HOBEPXHOCTh CEepsl. . .
YMEHBIIUTCS

He U3MEHHUTCH

YBEITUYUTCS

8. Eciiu yBenMUUTh B J1Ba pa3a HAINPSHKEHHOCTh 3JIEKTPUYECKOI0 MOJIs
B IIPOBOJHMKE, TO Y/EJbHAs TEIJIOBAsI MOLIHOCTD TOKA ...

- YMEHBUINTCS B JIBa Pa3a;

- HE UBMEHUTCS;

- YMEHBIINUTCS B 4 pa3a;

- yBeInuMTCs B 4 pasa,

- YBEJIMYUTCS B JIBA pa3a;

9. Ilpm mnoMmemeHHH JMUPIEKTPUKA B  DJIEKTPUUECKOE  II0JIE
HaNpsOKEHHOCTh  3JIEKTPUYECKOro TOJdsl BHYTPU OECKOHEYHOIo
OJIHOPOJAHOIO  M30TPOMHOIO JUAJNEKTpPUKA C JUAJIEKTPUUYECKOU
IPOHHULIAEMOCTBIO €...

- OCTAaeTCs HEU3MEHHON

- OCTaeTcs paBHOM HYIIIO

- YBEJIMUUBAETCS B € pa3

- YMeHbIIAeTCs B € pa3

10. YMeHbIIeHHE aMIUTMTYIBI KOJIEOAHUH B CHCTEME C 3aTyXaHHEM
XapakTepusyeTrcs BpeMEHeM penakcaluuu. Eciau npu Hen3MeHHOM
OMMUYECKOM CONPOTHUBIIEHUU B KOJIEOATEIIbHOM KOHTYpE YBEIUUYUTH B
2 pa3a HHIYKTUBHOCTb KaTYIIKH, TO BpPeMs pelaKcaluu. ..

- YMEHBILIUTCS B 2 pa3a

- YBEJMYHTCH B 2 pa3a

- yBeNIMUuUTCS B 4 pasza

- YMEHBIINTCS B 4 paza

1. Kakoe siBneHue J€KUT B OCHOBE JCHCTBUA caxapumeTpa?

- HUHTep(epeHITns TOIIPHU30BAaHHOTO CBETA;

- IBOMTHOE JIy4YEIPEIOMIIEHNUE;

- BpalleHne IJI0CKOCTH MOJISIPU3aluH;

- I3MCHEHNE MHTCHCUBHOCTH CBETA.

2. VYcraHoBka i mnoinydeHuss Kkonen HbrooToHa ocBemaercs
MaJaloiM HOPMAIHbHO MOHOXPOMAaTHUYECKUM CBETOM JIJTMHON BOJTHBI
0,6 mxm. Ompenenute TONMMHY CIOS BO3AyXa, TaMm, I/I€ B
OTPa)KEHHOM CBETE BUJIHO TIEPBOE CBETIIOE KOIbI0 HhroTOHA.

- 0,15 MKM;

- 0,30 MKM;

- 0,45 MKM;

- 0,75 MKM.

3. UeMy paBHa pa3HOCTb BOJIH, IPUXOISAIIMX B JAHHYIO TOYKY OT
JIBYX coceqHux 30H Openens?

4.  Ha  audpaknmoHHyI0  pemieTKy TMajaaerT  HOPMaJbHO

N-1.0I1K-5.
VYuyacTByeT B
JKCIIEPUMEHTAIIbHBIX
MCCIIEJOBAHMSIX
3JEKTPOOOOPYAOBAHUS
U CPEICTB
aBTOMAaTH3ALNH
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MoOHOXpomaTuueckuii cBeT (A=0,7 wmkm). Omnpenenure MNepHOL
TUQPAaKIMOHHOM  peleTKH, ecld Ha JKpaHe BuaHo 11
TU(GPaKIIUOHHBIX MAKCHUMYMOB.

- 3,5 MKM;

- 7,0 MKM;

- 7,7 MKM;

- 0,14 MEM.

5. Ompenenure cKOpocTh CBETa B BOJE, eciu yros bprocrepa mpu
OTpPaXKEHHUHU CBETA OT MOBEPXHOCTHU BOJBI OKA3aJICs PaBHBIM 53°.

- 3-10° m/c;

- 2,8-108 Mm/c;

- 2,25-10° m/c;

- 1,33-10° m/c.

6. Kak wu3MeHsercs HHTEHCHBHOCTh €CTECTBEHHOI'O  CBETa,
IIPOLIEIIIET0 Yepe3 OJUH Mospu3aTop?

- yMeHbIlaeTcs B 4 pasa;

- YMeHbIIaeTCcs B 2 pa3a,

- YCUJIMBAETCA B 2 pasa;

- ocTtaercsi 6e3 U3MEHEHUH.

7. Ha nneHky oJlMHAaKOBOM TOJIIMHBI (TIOKa3aTelb npenomieHus 1,4)
HOpMAaJIbHO MajaeT Oemnblii cBeT. [Ipu kakoil HaMMEHbIIEH TOJIIMHE
TUICHKH OTPa)KEHHBIN OT Hee cBeT OyneT 3eneHbM (A=0,56 Mxm)?
-2:107

- 1107 m;

-0,4-10° m;

-0,5:107 m.

8. OmpenennuTe KHHETHYECKYIO HSHEPrHI0 (HOTODIIEKTPOHOB, €CIH
paGora Beixoga pasna 4,8-10"° JIx, a wacrora majaromero csera
1-10" ¢*, h=6,6-10"* Jik-c.

-1,8:107" Mk

-3,3:10™"° Jik;

-4,8-10™"° Jx;

-6,6-10™° k.

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

- 68 K3B;

- 84 x3B;

- 92 k3B;

- 102 x3B.

10. Tlonnast myueumnyckaTelbHas CIOCOOHOCTh abCONIOTHO YEPHOTO
Tena paBHa 3 Br/cm?. Ornpenenure IIMHY BOJIHBI, COOTBETCTBYIOIIYIO
MaKCUMyMY UCITyCKaTeNbHOM CIIOCOOHOCTH ATOTO TeNa.

- 6,1 MKM;

- 3,4 MKM,

- 1,91 MxwMm;

- 0,8 MKM.

IIo pe3yjibTaTaM TECTa 06y‘{aIOI_I_ICMYC$I BBICTABJIACTCA OHLCHKA «OTJIUYHO», «XOPOIIO»,
«KYHOOBJICTBOPUTCIIBHO» UIIN «HCYIAOBJICTBOPUTCIIEHO.
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Kpurepun onenuBanus oTBeTa (Tabj.) MOBOAATCS 10 CBEACHUS OOYYArONIMXCS 10 Hadaja
TecTUpoBaHus. Pe3ynpTar TecTHpoBaHUs OOBSBISIETCS 00OydYaIONIEMyCsl HETIOCPEACTBEHHO IOCIE €ro
CIIaud.

Mhcaza (% apasAwIIY oTBETOR
OrneHka 5 (OTJIUYHO) 80-100
Ornenka 4 (Xxopo1io) 70-79
Onenka 3 (yI0BIETBOPHUTEIIBHO) 50-69
Ouenka 2 (HeyIOBIETBOPUTEIILHO) Mmenee 50

TecroBbie 3amaHusi, WCHONB3YIONIMECS I OIEHKH KadecTBa AWCIHIUIMHBI C TOMOIIBIO
nHpopManMoHHbIX TexHojorud, mnpuBeaeHsl B PIIJ: «10. HWHpopManuoHHBIE TEXHOJOTHH,
UCTOJb3yeMble TpPU OCYIIECTBICHUH OOpa30BaTEIbHOrO Mpolecca MO0 JUCHUIUIMHE, BKIIOYAs
MepeveHb MPOrPaMMHOT0 o0ecriedeHUsI U HH()OPMAITMOHHBIX CIIPABOYHBIX cuctem» - My TestX10.2.

4.1.4. KouTponbHas pabora

KonTponbnas padora (KP) sBrnsieTcss mpoayKToM, MOTy4aeMbIM B pe3yJIbTaTe CaMOCTOSATEIHHOTO
IJITAHUPOBAHUS U BBHIMIOJIHEHUS yueOHBIX 3amad. KoHTposbHas paboTa MO3BOISET OLEHUTH 3HAHUSA U
YMEHUS CTYACHTOB, a TaKXe YPOBEHb C(HOPMHUPOBAHHOCTH HABBIKOB IpH paboTe ¢ ydeOHOI
JUTEPATypPOH M IPYTUMHU UCTOUYHUKAMU. TUTIOBBIC 33]]Ja4M 110 BCEM TEMaM, a Takxke Mu(pbl ¥ 3aaHHS
JUIS CaMOCTOSATEIILHOTO PElIeHHs CoJepKaTcsl B yueOHO-MeToAnuecKux paspadoTkax xadenps! (m. 3
DOC).

Ne OneHoYHbIE CPEJICTBA Kon u HanmeHnoBanue
TumnoBele KOHTpPOJBHBIE 3afaHus U (WIKM) MHBIE MaTepuabl, MHAMKATOpa
HE0OXO0IUMBIE JUIsl OLIEHKH 3HAHWW, YMEHU, HaBBIKOB U (MJIN) OTIbITa KOMIIETEHIINH
JESATEIIBHOCTH, XapaKTEepPU3YIOIINX c(OpMHUPOBAHHOCTh
KOMIETEHIIMH B MPOLIECCE OCBOCHMSI TUCIUTIIMHBI

1 | JIBmwkeHne mMaTepuanbHOI TOUKM 3a1aHO ypaBHeHMeM X = Bt + Ct?, W-1 ok,
rae X - npsMoJMHeWHas KoopauHata, t - Bpems, B = 3m/c; C= - Hcnome3yer
0,25m/c’>.  TlocTpouTs rpaUKH  3aBHCHMOCTH OT  BPEMCHH OCHOBHBIC 3aKOHbI
KOOPJIMHATHI, IPONUACHHOTO IIYTH, CKOPOCTH U YCKOPEHHS 3a nepBple | CCTCCTBCHHOHAYTHBIX
10 cexyHa OBWKEHHUS, a Tak)Ke HAWTH 3HAYCHHUE CpPEeAHEH MyTeBOM JUCUUIIIIAH I
CKOPOCTH 3a TOT K€ UHTEPBaJl BPEMCHHU. peICHNA

CTaHJapTHBIX 33/1a4 B
COOTBETCTBHUU C
HaIpPaBIEHHOCTHIO
npodecCuoHaNTbHON
JESITENIbHOCTH

OneHka 0OBABISIETCS CTYIEHTY HENOCPEACTBEHHO 0CIIE TPOBEPKH KOHTPOJIBHON PaOOTHI.

Hlkaja Kpurepuu onenuBanus

Orenka 5 Conepxanne KP momnocTtero coorsercTByeT 3ananuio. KP comepxut

(OTyTHUHO) JIOTUYHOE, IIOCIIENOBATENILHOE W3JI0KEHUE MaTepHuana C IpPaBHIIbHBIM
pELICHUEM 3a/1a4.

Ormenka 4 Conepxanne KP momnocTeio coorBercTByeT 3amanuio. KP comepxut
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(XOpoLIO) JIOTUYHOE, TOCJIEI0BATEIbHOE H3JI0KEHHE MaTepuaia ¢ MPaBHIbHBIM
permeHueM 3amad. VIMErOTCS OJHA-ZIBE€ HECYIIECCTBEHHBIE OIMUOKH B
WCIOJIb30BAHUU €MHHI] U3MEHEHHsI, B TIOCTPOSHHBIX Tpadukax, cxemax
AT.JI

Ouenka 3 Conmepxxanne  KP  uyacTHYHO  HE  COOTBETCTBYET  3aJaHMIO.
IIpocmarpuBaeTcsi  HEMOCIENOBATEABHOCTh  M3JI0KEHHMA — MaTepuala,
IIPEACTABIICHbI HEJIOCTaTOYHO 000CHOBaHHBIE TEOPETUYECKHE
HOJI0>KEHHsI, UCIIOIb30BaHHbIE IIPU PEIICHNH 3a1ad. MIMeroTcs omumoku B
HCIIOJIb30OBAHHUU CAWHUL HU3MCHCHUSA, B IIOJIYYCHHBIX PpC3yJIbTaTaxX, B
HOCTPOEHHBIX I'pauKax, cCXeMax U T.1

(YZIOBIIETBOPUTEIHHO)

Ouenka 2 Conmepxxanne  KP  4yacTMUHO  HE  COOTBETICTBYET  3aJaHHIO.
IIpocmarpuBaeTcsi  HEMOCIENOBATEABHOCTh  M3JI0KEHHMA — MaTepuala,
IIPEACTABIICHbI HEJI0OCTaTOYHO 000CHOBaHHBIE TEOPETUYECKHE
IIOJIOKEHMsI, HCIOJb30BaHHBIE IIPH  pelleHuM 3azad. Fmerorcs
CYIICCTBCHHBIC OMOKH B HCIIOJIb30BaHUU CAnHul, H3MCHCHHA, B
HOJIYYEHHBIX pe3yabTaTax, B IOCTPOCHHBIX Ipadukax, cCXemMax U T.1

(HEYTOBJICTBOPUTEIIHHO)

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

4.2.1. 3auer

3auer sBnseTrcs (HOpMOM  OIEHKM KadyecTBa OCBOCHHS  OOydYaloIIMMCS  OCHOBHOU
npodeccHoHATbHON 00pa3oBaTeNbHONM MPOrpaMMBI TIO pa3zeliaM JUCHHIUTUHBL. [lo pesymbraram
3a4eTa OOYYAIOIIEMYCsl BBICTABISICTCS OLICHKA «3aYTCHO» WJIM «HE 3aUTEHO»; OLICHKA «OTIHYHOY,
«XOpOIIIO», «YIAOBICTBOPUTEIHHOY», «HEYIOBJICTBOPUTEILHO» B ciydae au(QepeHIInPOBAHHOTO
3ayera.

3auer IMPOBOAUTCA II0 OKOHYAHUMW YTCHUA JIGKIII/Iﬁ 1 BBIIIOJIHCHUA Ha60paTOpHBIX
(mpakTUYeCKUX) 3aHATHHA. 3a4eT NMPUHUMAETCA MPENoJaBaTEeNIIMU, MPOBOAUBIIMMU J1IA0OpaTOPHbBIE
(mpakTUYeCcKre) 3aHATUS, WIM YUTAIOMKUMHU JEKIWUA N0 JAaHHOW aucuuiuimHe. B cimydae orcyrcTBHs
BEAYIICTO MPENoJaBaTelisi 3adeT NPUHUMACTCS IperojaBareieM, Ha3HAUYCHHBIM PACIOPSHKEHUEM
3aBeayromiero kadenpoit. C paspemieHus 3aBeayroniero kageapoi Ha 3a4eTe MOKET MPUCYTCTBOBATh
npenojaBaTens Kadeapsl, MPpUBICYSHHBIN IS TOMOIIM B IPUEME 3a4eTa.

[lpucyrcTBHMEe Ha 3adere mpenojaBaTeNel c Apyrux kKadenp ©0€3 COOTBETCTBYIOIIETO
pacmiopsbKeHUs pEKTopa, MPOPEKTopa Mo yueOHoH paboTe uiu AekaHa GakyabTeTa He JOMyCKaeTCsl.

@opma(bl) TPOBENCHHS 3adeTa (VCMHbuLL ONnpoc no Oulemam, nuUcCbMeHHas paboma,
mecmupogaHnue u Op.) ONpPeNeNsoTcs Kapeapoil U TOBOAATCSA M0 CBEICHUs OOYJarOIIUXCS B Hayalie
ceMecTpa.

Jlns mpoBeZieHus 3aueTa BEAYyILIUi MpernoaBaTellb HaKaHyHEe MOJydaeT B JIeKaHaTe 3a4eTHO-
9K3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIlAeTCs B JCKAHAT IMOCIE OKOHYAHUS MEPOTPUATHS B
JICHb MPOBEICHUS 3a4eTa UK YTPOM CJIEIYIOIIETO JTHS.

OOyuJaronuecs Mpy SIBKE Ha 3a4eT 00s13aHbI IMETh TPU ce0e 3aUETHYI0 KHHUXKKY, KOTOPYIO OHU
MPEIBABISIOT MIPETOAaBATEIIIO.

Bo Bpemst 3aduera o0y4arommecss MOTYT ITOJIb30BaThCS C Pa3pelIeHus BEAYIIETO MPero aBaTels
CIPaBOYHON M HOPMATUBHOM JIUTEPATYPOH, IPYTUMH MOCOOUSIMHU U TEXHUYECKHUMH CPEICTBAMHU.

Bpems moaroToBku oTBeTa B yCTHOW (hopMe MpH crave 3adeTa JOJKHO COCTaBIISATh HE MEHEe
20 MuHYT (TI0 KEJIaHUI0 00YJArOIIET0Cs OTBET MOXKET ObITh TOCPOYHBIM). Bpems otBera - He 6osee 10
MHHYT.

[IpenogaBaTento MpeaOCTaBISETCS MPaBO 33aBaTh OOYJYAOIIMMCS JOMOIHUTENBHBIE BOMPOCHI
B paMKax MmporpaMmbl JUCHOUITIINHBI.

KauecTBeHHast OIIEHKa «3a4T€HO», BHECEHHass B 3a4eTHYI0 KHUXKKY U  3a4eTHO-
9K3aMEHAIIMOHHYIO BEJIOMOCTb, SIBJISICTCS PE3YJIbTATOM YCIICITHOTO YCBOSHUS y4eOHOTO MaTepuraa.
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Pesynbrar 3ayera B 3a4eTHYIO KHH)KKY BBICTABISIETCS B JE€Hb IPOBEJIEHHUS 3ayeTa B
MPUCYTCTBUU caMmoro oOydaromierocs. IlpemomaBarenu HeCyT NEpCOHANBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHUsS 3aluceldl O pe3yipTaTax MPOMEXKYTOYHOM aTrTecTaluu B
3a4€THO-IK3aMEHAIMOHHYIO BEJJOMOCTb U B 3aUETHBIC KHIKKH.

Ecnu oOyuaromuiicss siBUJICS Ha 3a4€T U OTKA3aJCid OT MPOXOXKACHUS aTTECTAllUU B CBSI3U C
HETOATOTOBJICHHOCThIO, TO B 3a4€THO-?K3aMEHAI[MOHHYIO BEJOMOCTh €MY BBICTABIISICTCS OLIEHKA «HE
3aYTEHO».

HesiBka Ha 3aueT oTMeYaeTcs B 3a4€THO-2K3aMEHAIIMOHHOM BEIOMOCTH CIIOBAMU «HE SIBUJICS.

Hapymienne AUCUMIUIUHBIL, CIHCHIBAHUE, HCIIOJIB30BaHHE OOYUYaIOIIMMUCS Hepa3peIIeHHbIX
MEYATHBIX M PYKONMHUCHBIX MAaTEPHUaJIOB, MOOWIBHBIX Tele(hOHOB, KOMMYHHUKATOPOB, ILIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUIOB JMYHON KOMMYHUKAIIMOHHONW U KOMIBIOTEPHON TEXHUKU
BO BpeMs 3ayeTa 3ampemnieHo. B ciaydae HapymieHusi 3TOro TpeOoBaHUs NperoaaBareib 00s3aH
YAATUTh 00y4arouierocst U3 ayAUTOPUH U MIPOCTABUTh €MY B BEIOMOCTH OLICHKY «HE 3a4TEHO.

OOyuarmumcsi, He CIABIIMM 3a4€T B YCTAHOBJICHHBIE CPOKH IO YBAXKUTEJIbHOW MPUYHHE,
WHUBUAYAIbHBIE CPOKU MPOBEACHHUS 3aU4€Ta ONpPEAETSIOTCs JeKaHOM (DaKyIbTeTa.

OOyuaromuecsi, HMMEIOUIME AaKaJeMUYECKYI0 3aJ0JKEHHOCTh, CHIAlOT 3a4eT B CPOKH,
onpezensieMble YHuBepcuUTeToM. MHpopmanus o JIMKBUIAIMHN 3aJ0DKEHHOCTH OTMEYaeTcs B
9K3aMEHAIIMOHHOM JIHCTE.

JlomyckaeTcsi ¢ pa3pelleHus JeKaHata ¥ JOCpPOYHas cladya 3aueTa ¢ 3alHChI0 Pe3ylbTaTOB B
9K3aMEHALMOHHBIH JIUCT.

WMuBanuapl ¥ JMlla ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMH 3[I0POBBSI MOTYT C/IaBaTh 3a4eThl B
CPOKH, YCTAaHOBJICHHbIE MHJAUBUAYAIbHBIM Y4€OHBIM IUIaHOM. HBaJIMIBI U JIMIIa C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbBS, UMEIOIIME HAPYIICHUS OMOPHO-IBUTATEIBLHOTO ammapara, JOMYCKalTCs
Ha aTTECTAIMOHHBIC UCTIHITAHUS B COMTPOBOXKIEHNUN ACCUCTEHTOB-COMPOBOKIAIOIINX.

[Tpouenypa mpoBeneHUs MPOMEKYTOUHOM aTTecTaluu Ijs OCOOBIX CIIy4aeB M3JI0KEHA B
«[TonokeHnu 0 TeKYIIeM KOHTPOJIE YCIIEBAEMOCTH M MTPOMEKYTOUYHOM aTTECTAlMH OOYYAIOIIUXCSI 110
OIIOIl oOGakanaBpuara, crneuuanurera u wMaructparype» OI'BOY BO HOxHo-Ypanbckuii ['AY
(FOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne OueHouHBIE CpelICcTBA Kon v HanMeHoBaHMe
TunoBble KOHTPOJbHBIE 3aJaHuss M (WIM) UHBIE MaTepHalbl, UHAMKATOpa
HE00XOAUMBIE JJIsl OLIEHKU 3HAaHUH, YMEHUH, HABBIKOB U (WJIN) OIBITA KOMIIETEHIINH
NeSITENIbHOCTH, XapaKTEepU3YIOINX c(OpMUPOBAHHOCTh
KOMIIETEHIIUH B IIPOLIECCE OCBOEHUS TUCLUTIIIHBI

1. | 1. OnexrpomarautHas uHAykIus. 3akoH dapanes u npasuio JleHna. N-1.0I1K-1
Mexanusm Bo3HUKHOBeHUS DJ{C MHAYKIUY. Hcnons3yer
29. Teneparopel rapmonuueckot OJIC u TpaHCPOPMATOPHI. OCHOBHBIE 3aKOHBI
WHAyKTUBHOCTH IPOBOIHUKOB. DHEPIUs MarHUTHOTO TOJIS. €CTECTBEHHOHAYYHBIX
2. TlepemeHnHbIil snexkTpuueckuit Tok. llemu mnepeMeHHOro ToOKa. JUCLIUIUIAH JJIs
3akon Oma ans uenel nepemeHHoro Toka. [lonHoe compoTtuBiieHne pelieHus
IIEPEMEHHOMY TOKYy. BekropHas nuarpamma. Pe3oHaHC B LeNsX | CTaHAApTHBIX 33134 B
MIEPEMEHHOT'0 TOKA. COOTBETCTBHH C

3. DnextpomarnuTHoe mnoje. O6obmenue 3akoHa dapajes. 3aKOH | HANPaBICHHOCTBIO
MOJIHOTO TOoKa. TOK cMemeHus. OJIeKTPOMarHUTHbIE BOJHBL. | MNPOPECCHOHATbHON

VpaBuenuss MaxkcBemna. Cucrema ypaBHeHMM MakcBemia B JIEATEeIIbHOCTH
middepeHManbHOil U uMHTErpaibHOil ¢opmax. Bekrop Ymona- NJ-1.0I1K-5
[TolinTnHra. /laBieHue cBera. VYyacTByeT B

4. Tapmonuueckuit ocummsTop. CBOOOIHBIE 3JEKTPOMAarHUTHBIE | HKCHEPUMEHTATbHBIX
KoseOaHus. 3aTyxarolue U BoIHYKIeHHbIE Kosiebanus. Pezonanc. HCCIEN0BaHUAX

5. Tenepamus, mnepegaya M TOpuUEM DBJIEKTPOMATHUTHBIX BOJH. | JIEKTPOOOOPYAOBAHUS
OTKpBITHIN KoJie0aTeNIbHbII KOHTYD. [punmun ~ paboTsl U CPEICTB
pagvonepenaTyMka M paauonpuéMHuka.  Mopymauus  u aBTOMAaTH3aLNH

ACTCKTUPOBAHUEC  OJICKTPOMArHUTHBIX  BOJIH. Pa)monoxaul/m n
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TEJIEBUICHUE.
6. [llkana >1€KTPOMArHUTHBIX BOJIH. Pa3znuuHble AMana3oHbl 4acTOT
AJIGKTPOMArHUTHBIX ~ BOJIH, MX XapakTepHble OCOOCHHOCTH U
TEXHUYECKHE CPEJCTBA UX MOJydyeHHs. Vcrmonb3oBaHUE BHUIUMBIX,
yIAbTPAaUOJIETOBBIX U JPYTrUX H3IyYCHHH B PACTCHHEBOJACTBE U
KHBOTHOBOJICTBE.

7. DieMeHThl IreoMeTpuuecKoi OnTHKH. OCHOBBI T'€OMETPUYECKON
ontuku. Popmynsl Ppenens. IlpuHnun oOpaTUMOCTH CBETOBBIX
myueit. [Ipubopsl reOMETPUYECKOM ONITUKH.

8.®oromeTpus.

9. DnemenTsl BotHOBOM onTukH. [Ipunnumn [rolireHca.

10. Hutepdepennust cBera. KorepeHTHOCTP M ONTHYECKHHA XOX
ayde. YciaoBus MakcuMymMa M MuHuUMyMa. HMHTepdepomerpsi.
DneMeHTHI Tosorpaduu.

11. Hudpakmuus CcBeTa. [TpuHnum ['folirenca-dpenens.
Hudpakimonnas pelérka. Cnexrporpadus. Judpaxims
PEHTI€HOBCKUX JIy4eH.

12. B3aumopeiicTBue M3MydeHus ¢ BemecTBoM. [lonspusanus ceera
IIPU OTPAKEHUH U MPEIOMIICHUH.

13. JIBoitHoe mywenpenomiieHre. ONTHYECKH aKTUBHBIC BEIIECTBA.
Caxapumerpsl. MckyccTBeHHass aHU30TPOIUS U €€ MCIOJIb30BaHUE.
HopmarnbsHast 1 aHOMasbHas IUCTIEPCHSL.

14. TennoBoe wu3nyyeHue. AOCOIMIOTHO UYEPHOE TeENO. 3aKOHbI
Kupxroga, Credana-bonpumana u Buna. ®opmyna [lnanka.
Onrtuyeckast TUPOMETPHSL.

15. @orosdpdexr. BHemHMA, BHYTPEHHUH W  BEHTHJIBHBIN
dbotordpdexr. VYpaBHeHue OWHILITENHA. [Ipumenenue
doroanemenToB. Dpdexkr Komnrona. JlroMuHecieHTHOE U3TydeHHE.
buontoMuHecuenus.

16. ®orobuonoruueckue mnpoueccel. Porocunte3. TepMoanHaMUKa U
MexaHu3M ¢orocuHTe3a. buosnepreTuka.

17. DnemeHThl KBaHTOBOM MexaHHKH. KopmycKyssipHO-BOJIHOBOM
IyaJli3M. Hudpaxius AIIEKTPOHOB. CooTHouleHus
HeonpenenéHnocren. Ypasuenue peaunrepa.

46. AtoMm Bomopona. DHepreTuueckue ypoBHH atoma. [loTeHuuman
Bo3OyxkaeHus: U uoHuzauuu. llocrynmatel bopa. W3nydenue u
MOTJIOIIEHUE SHEprHU. Bo1opo10110100HbIE HOHBI.

18. CtpykTypa CIOXHBIX aTOMOB. ODHEPreTHYECKHE YpPOBHU B
cnokHbIX artomax. [Ipunnun Ilaynmu. Ontuyeckue CHeKTpsl U
CIIEKTPBI PEHTTEHOBCKOTO U3iMydeHus. llepmoamueckas cucrema
anemenToB J{.M.Menneneena.

19. ®usuka Moekyll. DHepreTHIecKue YpoBHH Mojiekysl. OOMeHHOe
B3auMoJielicTBre. MounekysipHble CcHekTpbl. [lpuHImMNI paboThl
KBAaHTOBBIX T€HEPATOPOB. DJICKTPOHHBIN MTapaMarHUTHBIN pE30HAHC.
20. Tlomumepsl u xuakue Kpuctauibl. OCHOBHBIE — BHIBI
KOJUICKTHUBH3AIMKA MOJIeKyl. CTpoeHHEe TOJUMEPOB H X (U3NIECKHE
cBoWcTBa. THUIBI KHUIKUX KpUCTAUIOB. JluCrulem Ha SKUAKHX
KpHUCTaJIaX.

21.5IBneHue paAMOaKTHUBHOCTH. BuUIBI pagloaKTUBHOIO pacmaja.
3akoH pamuoakTHUBHOTO pacrnanga. CTaOWiIbHBIE W PaTUOAKTHBHBIC
n3oTtonbl. COBpeMEHHbIE METOJbl PAJHUOXMMUU M PajnoOHOJIOTHH.
[Tpo6eMbI paTodKOIOTHH.
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22. CoctaB aroMHOTO sifipa. M3oTonsl. MexaHMUeCKUil 1 MarHUTHBIN
MOMEHTHI A/ep. SnepHble CUIIBI M SHEPrus CBSI3U sapa. SAnepHblil
MarHUTHBIN PE30HAHC U €T0 UCIOJIb30BaHUE.

23. Snepnple peaknuu. MexaHu3M sAepHBIX peaknuil. LlenHas
peakuust geneHus sagep.  Mcnosib30BaHME  aTOMHOM — SHEPrUM.
[Ipobnema ympasisieMoit TepmosiiepHoi peakuuu. DHeprus ConHia
U 3BE31. SlnepHas HKOIOorusl.

24. DnemeHrtapHble 4yacTHlbl. Kiaccudukanus 3lIeMEHTapHbBIX
yacTull. B3anmornpeBpanaeMocTh 3J€MEHTApHBIX YacTUIl. MeTo/bl
YCKOPEHHSI YacTUIl. AHTUYACTUIIBI M AHTHUBEIIECTBO. BeliecTtBo B
AKCTPEMAIIbHBIX YCIOBHSIX.

25. CoBpemenHas ¢u3MKa W arpouHxeHepus. BemectBo u moue.
OOBeKThl U MPOIECChl. DBOMIOIMOHHBIE POIECCH MTPEOOPa30BAHUS
Marepuu. BeliecTBeHHbIE, PHEPreTUYECKUE, DJIEKTPOMArHUTHBIE U
nHpOopManMoOHHbIE  TpeoOpa3oBaHuss  OMO0OBEKTOB.  Pa3BuTHE
arpou3uKu, OHMOMEXaHUKHU, ouou3uKwy, OMOPHEPTETHKH,
OoronH(pOpMaTUKU, OMOTEXHOJIOTHH U arPOUHKEHEPUU.

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

Hlkana Kpurepun oueHuBanus

Or1eHKa «3a4TeHO» 3HaHWE  MPOrpaMMHOrO0  Marepuana, YCBOGHHE  OCHOBHOHM U
JOTIOJIHUTEIBHOM ~ JUTEpaTypbl,  PEKOMEHAOBAaHHOM  IpOrpammoi
JTUCLUIIIMHBI, MPAaBUJILHOE PElICHUE WHXKEHEPHOU 3aaaun (JoIycKaercs
HAJIMYUE MAaJO3HAUUTENbHBIX OIIMOOK WM HEAOCTAaTOYHO TOJIHOE
PAaCKpBITHE COIEPKAHUE BOIIPOCA HIIU MOTPEIIHOCTh HEMPUHITUITNATIHEHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OHGHKa «HEC 3a4YTCHO» HpO6CJ’ILI B 3HaHUAX OCHOBHOI'O MporpaMMHOI0 MaTepuajia,
MMPUHIOUIIUAJIbHBIC OIIINOKHU IIp1 OTBCTC HA BOIIPOCHI.

4.2.2. DK3ameH

DOk3aMeH sBisieTcss (QOpMON  OIEHKHM KadecTBa OCBOEHUs OOyJarolmuMcs OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTeNbHONW MPOrpaMMbI MO pazfenaM AuciumiuHbel. [lo pesynbratam
9K3aMeHa 00Y4YaroIeMyCsl BBICTABISIETCS OLEHKA «OTJIIMYHOY, «XOPOULIO», «YJOBJIETBOPUTEIHHOY WU
«HEYIOBJIETBOPUTEIBHO.

DK3aMeH TO JTUCIHUIUIUHE TPOBOJIUTCA B COOTBETCTBUU C PACHUCAHUEM IPOMEKYTOUHOU
aTTECTAllMU, B KOTOPOM YKa3bIBA€TCS BPEMsI €r0 MPOBEACHUSA, HOMEP ayAUTOPHUH, MECTO IIPOBEAECHUS
KOHCYJbTAIIMHU. Y TBEPKIACHHOE PaCIUCaHUe pa3MeliaeTcs Ha HHGOPMAIIMOHHBIX CTEHJaX, a TAaKXKe Ha
oduIHaTEHOM caiiTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHUU I TPOMEXKYTOYHOM aTTeCTalluu OOYYaIOIIMXCS YCTaHABIMBACTCS
pabouyeil mporpaMMoi TUCIUTUIMHBI U TOBOJAUTCS IO CBEICHUS 00YJaIONINXCs B HaYaie ceMecTpa.

DK3aMeHbl MPUHUMAIOTCA, KaK MpaBujo, JekTopamu. C pasperieHus 3aBeyromniero kageapoi
Ha DK3aMEHE MOXET MPHUCYTCTBOBATh IpEnojaBaTeNb Kadeapbl, MPUBICYCHHBINH [JIs MOMOIIH B
mpueMe H5K3amMeHa. B ciydae OTCYTCTBHS BEIyIIEro MpernojaBaTeis 3K3aMeH NPUHUMAeTCs
npernojaBaTesieM, HA3HAY€HHBIM PaCTOPSKEHHEM 3aBEAYIOIIET0 Kadeapoil.

[TpucyTcTBHE Ha »5K3aMeHe IMpemnojaBaTesnedl ¢ Apyrux kadeap 0e3 COOTBETCTBYIOLIETO
pacmiopshKeHHs PEKTOpa, MPOpPEeKTopa 1o yueOHoil paboTe min AekaHa GpakyabTeTa He JOIMyCKaeTCs.
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OOyuaromumecst Ipy SIBKE Ha dK3aMeH 0053aHbI UMETh MPHU ce0e 3aU4ETHYI0 KHUXKKY, KOTOPYIO
OHH IIPENBABIAIOT IK3aAMEHATOPY.

Jlns npoBeneHus SK3aMeHa BeAyIIUi MpernojaBaTellb HaKaHyHe MOoJIy4yaeT B IeKaHaTe 3a4eTHO-
9K3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BPAIAETCS B JEKAHAT I0CIE OKOHYaHMsI MEPONPUATUS B
JIeHb MPOBEICHUS FK3aMEHA WIH YTPOM CIEAYIOLIEro JHsI.

DK3aMeHbl MPOBOAATCA MO OWwieraM B YCTHOM HJIM INHCBMEHHOM BHIE, OO B BHUJIE
TECTUPOBAHUS. DK3aMEHAIIMOHHBIE OUJIETHI COCTABISAIOTCS IO YCTAaHOBIEHHOM (popMe B COOTBETCTBUU
C YTBEpPKICHHBIMH Kadeapoil HSK3aMEeHAIMOHHBIMHA BOIPOCAMH M YTBEPIKJIAIOTCS 3aBENYIOIIUM
kadenpoii exxeronHo. B Gunere conepxxkurcs He Oojiee Tpex BOMPOCOB, 2 TEOPETUUYECKUX BOMPOCA U
3ajaya.

DK3aMeHaTOpy MpPeNOCTaBISIETCS MPaBO 3a/laBaTh BOIPOCHI CBEpX OuWieTa, a TakkKe MOMUMO
TEOPETUYECKMX BOINPOCOB JaBaTh JUIsl PELICHUS 3aJaud W IMPUMEpPHI, HE BBIXOASIIUE 32 pPaAMKHU
MPONUJICHHOT'O MaTepuaa 1o U3y4yaeMoi JUCIHUILINHE.

3HaHUs, YMEHHSI ¥ HABBIKM OOYYAIOIIMXCS OMPEIEIISIOTCS OLIEHKAMHU «OTIMYHOY, «XOPOIIO,
«yIOBJICTBOPUTEIIBHO», «HEYIOBICTBOPUTEIBHO» M BBICTABISAIOTCA B 3a4€THO-3K3aMEHAI[MOHHYIO
BEZOMOCTH U B 3aYETHYIO KHIDKKY 00Y4aloIIerocs B ICHb HK3aMeHa.

[Tpu npoBeneHnn yCTHOTO 3K3aMeHa B ayJUTOPHH HE JOJIKHO HaXOAUThCs OoJiee (yKa3bIBaeTCs
KOJIMYECTBO O0YUAIOIIMXCS) HAa OJIHOTO MPerogaBaTes.

[Ipy mnpoBeAeHHM YCTHOTO 53K3aMEHa CTYIEHT BBIOMpAeT 3K3aMEHAI[MOHHBIN Ouier B
CIly4aifHOM TOpSJIKE, 3aTeM Ha3bIBaeT (haMIIINIO, UM, OTYECTBO U HOMEP SK3aMEHAIMOHHOTO OMIIeTa.

Bo Bpems »sk3ameHa oOydarolmmecs MOTYT IIOJIb30BaThCA C pa3pellieHus HK3aMeHaTopa
[IPOrpaMMOil JMCLUMIUIMHBI, CIPAaBOYHOM M HOPMATHUBHOW JIUTEPAaTypoM, APYIrMMH IOCOOUSMHU U
TEXHUYECKUMHU CPEJICTBAMHU.

Bpemst moarotoBku OTBETa MpHU cAade dK3aMeHa B YCTHOH (opMe JOIDKHO COCTaBISTH HE
MeHee 40 MUHYT (IO KEJNAHUI0 00YYaIOIIEerocs OTBET MOXKET ObITh TOCPOYHBIM). Bpemsi oTBeTa — He
6onee 15 MUHYT.

OO0yyaronuiicsi, UCTIBITHIBAIOIINN 3aTPYAHEHHUS MPU MOATOTOBKE K OTBETY MO BHIOPAHHOMY UM
Ousery, UMeeT MpaBO HA BBIOOP BTOPOTO OWJIETa C COOTBETCTBYIOIIMM MPOJJICHHEM BPEMEHH Ha
noArotoBky. [Ipu okOHYaTEeNLHOM OIEHMBAHUU OTBETA OLIEHKA CHUXKAeTcsd Ha oAuH Oamn. Brimaua
TPEThEero OUieTa He pa3peraeTcs.

Ecnun oOyuarommiicss sIBUJICS Ha 53K3aMEH, M, B3sAB OWJIET, OTKa3ajicsi OT MPOXOXKJICHHS
aTTecTallid B CBA3M C HEMNOATOTOBIEHHOCTHIO, TO B BEIOMOCTHM €MY BBICTaBJISIETCS OIIEHKA
«HEYIOBJIETBOPUTEIILHO.

Hapymenue QuCHUIUIMHBL, CHUCBIBAHWE, MCIONb30BAaHUE OOYYAIOIIMMUCS HEpPa3pelIeHHbIX
MeYaTHBIX M PYKOIHUCHBIX MaTepuajoB, MOOMJIBHBIX Tesle(h)OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYTUX BUAOB JUYHON KOMMYHUKAIIMOHHOM M KOMIBIOTEPHON TEXHUKU
BO BpeMs aTTEeCTAllMOHHBIX MCIBITAaHUM 3ampenieHo. B cimyuyae HapymeHus 3Toro TpeOGOBaHUS
npenojaBaTesnb 00s3aH YJaIUTh 00ydYaroIlerocs W3 ayJIuTOPUU U IPOCTaBUTh €MY B BEJIOMOCTHU
OLIEHKY «HEYAOBIETBOPUTEIBLHO.

BoicTaBieHne OIIEHOK, TMOJYYEHHBIX @IPU IMOJBEJIECHUU PE3YyIbTaTOB MPOMEXKYTOUHOM
aTTecTallMy, B 3a4€THO-DK3aMEHALMOHHYI0 BEJOMOCTb M 3a4YE€THYK0 KHWXKKY IIPOBOJUTCS B
MPUCYTCTBUM caMmoro oOyuaromierocs. IlpernonaBarenu HecyT NEpCOHAIbBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTb BHECEHHUs 3alMCEd O pe3yipTaTax MPOMEKYTOYHON aTTeCTallMd B
3a4€THO-IK3aMEHAIIMOHHYIO BEJOMOCTb U B 3aYETHBIE KHUKKHU.

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

Jns  oOydaromuxcsi, KOTOpble HE CMOIJIM CJaTh 5K3aMEH B YCTAHOBJIEHHBIE CpPOKH,
VYHuBepcUTET ycTaHAaBIUBAET MEPUOJ JTUKBHUIAIMHU 33JJ0JDKEHHOCTH. B 3TOT mepuon mpemnonasarent,
NPUHUMABIINE SK3aMEH, JOJDKHBl YCTAaHOBUTh HE MeHee 2-X JIHEeH, Koraa oHu OyayT NpUHUMATh
3a10JDKeHHOCTU. VHpopMmanus o JHUKBUAALMU 33J0JKEHHOCTH OTMEYAeTCs B HK3aMEHAlMOHHOM
JIUCTE.
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OOyuaromumMcsi, MOKAa3aBIIMM OTJIMYHBIE M XOPOIIME 3HAHWA B TEUYEHHE CEMECTpa B XOJe
MOCTOSTHHOTO TEKYIIETO KOHTPOJI YCIIEBAEMOCTH, MOXET OBITh IMPOCTAaBICHA 3K3aMEHAIMOHHAs
OLICHKA JOCPOYHO, T.€. 0e3 cmaun 3k3aMeHa. OLeHKa BBICTABISCTCS B HK3aMEHAI[MOHHBIN JIMCT WIH B
3a4€THO-3K3aMEHALMOHHYIO BEJOMOCTb.

WNuBanuasl ¥ AMLa ¢ OTPAaHUYCHHBIMU BO3MOXHOCTSIMH 3/I0POBbSI MOTYT C/IaBaTh AK3aMEHBI B
MEXCECCHOHHBIN MEPHO/J] B CPOKH, YCTAHOBJICHHBIC WHANBUYAIbHBIM YU€OHBIM IIaHOM. VIHBaIH Bl U
JHMIA ¢ OrPaHUYEHHBIMH BO3MOKHOCTSMH 3/I0POBBS, UMEIOLINE HAPYIICHHUS ONOPHO-IBUTATEIBHOTO
ammapara, JOIyCKAaloTCd Ha AaTTeCTAllMOHHBIC WCHBITAHUS B CONPOBOXKACHWU ACCHUCTEHTOB-
COIPOBOXKIAIOIIHX.

[Iponienypa mpoBeACHUs MPOMEXKYTOUYHOW AaTTECTallMd JUIsl OCOOBIX CIIydaeB M3JI0KEHA B
«[TonoxeHNH O TEKyIIEM KOHTPOJIC YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAllMK OOYYarOIIUXCs 10
OIIOIl OakanaBpmara, crenuanurera u maructparyps» PI'BOY BO IOxno-Ypansckuit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne O11eHOYHbBIE CPEJICTBA Kon u HanmenoBanue
1 TumnoBbsie KOHTPOIBHBIC 3a1aHKS U (UJTH) MHBIE MaTepHAJIbI, WHJUKATOpa
HEO0OXOTUMBIC JIS OIICHKY 3HAHUH, YMCHUM, HABBIKOB ¥ (WJIH) OTIBITA KOMIIETEHIINHU

ACATCIIBHOCTH, XapaKTCPUIYIOLIUX C(l)OpMI/IpOBaHHOCTB
KOMHCTGHHI/Iﬁ B IIPpOLECCC OCBOCHUA JUCHUIIIIMHBI

1 1. Ponp ¢u3uku B pPa3sBUTHM TEXHUKH M arpoIpPOMBIIIIICHHOTO NJ-1.011K-1
IIPOU3BOJICTBA. Hcnons3yer
2. Kunematnka MartepuanbHOW TOYKH. KoOpAMHATHBIA MeTOx OCHOBHBIE 3aKOHBI
onucaHusi ABWkeHUN. KuHemMarnueckoe ypaBHEHHE [BH)KCHHUS M | €CTECTBEHHOHAYYHBIX

orpeJiesiseMble 10 HEeMY KHHEMAaTHYECKUE XapaKTEPUCTUKH. JUCLUIUIAH 715
3. BekropHblii cnocobd  omnucaHus ~ JABWKEHUH.  BekTopsl peueHus
IepEeMEILEHHs, CKOPOCTH, YCKOPEHHs. YTIJIOBbIE XapaKTePUCTUKU | CTaHJIApTHBIX 3a/1a4 B
JBUKEHMS 110 OKPY>KHOCTH. COOTBETCTBHH C

4. DnemMeHThl peasATUBUCTCKON MexaHuKu. [locTynarel cnenuanbHOM HAIPaBIEHHOCTHIO
Teopun OTHOCUTENbHOCTH. [IpeoOpazoBanus Jlopenma. CroxkeHue | TpodhecCHOHATLHOM

ckopocTel. OTHOCUTENIBHOCTh JJIMHBI OTPE3KOB M JJIUTEIBHOCTH JEATEIIBHOCTH
BPEMEHHBIX NUHTEPBAJIOB. NA-1.011K-5

5. /IluHaMHKa MaTepUaJIbHOW TOYKH MU MOCTYNATEIBHOIO JABUKCHUS VYuyacTByeT B
TBEépAoro tena. [IpuHIMI oOTHOCUTENBHOCTH. 3akoHbl HbIOTOHA. | SKCIIEPUMEHTATBHBIX
Buns! cuin. UCCIIEIOBAHUAX

6. JlumaMuka BpamiaTeNbHOTO JIBHMXKEHHS. MOMEHT CHIIb. MOMEHT | 3JIEKTPOOOOPYAOBaHUS
MHEPLUHH. 3aKOHBI COXPAHEHUS UMITYJIbCAa U MOMEHTA UMITYJIbCa. U CPENCTB

7. VHepuumaibHble UM HEMHEpUUaIbHbIE CUCTEMBbl OTcuéra. Cuibl aBTOMaTU3aINU

WHEPLUH MPH Pa3InYHbIX BUAAX JIBUKECHUS.
8. Pabota, MOIIHOCTH M 3Heprusa. Mexanndeckast paboTa U MOILITHOCTb
IpU TOCTYNAaTEeIbHOM M BpallaTelbHOM JABMKeHUsAX. KuHernueckas
SHEPrus U TEOpeMa 0 KUHETUYECKOM SHEepruu.

9. KoHcepBaTuBHBIE CHUJBI M THOTEHIMalbHas 3Heprus. [Ipumepsr
MOTEHLIMAJIbHBIX MOJIEH. 3aKOH COXpPaHEHUs SHEPTUU B MEXAHUKE.

10. Mexannyeckue Kosiebanusi. KuHemaTHka TapMOHMYECKHX
kosnebanuit. CiosxeHue KonebaHui. AKyCTHUECKUE PE30HATOPBI.

11. Jlunamuka rapmMoHmueckux Konebanmit. JuddepenmnuanpHoe
ypaBHeHHE KojeOaHMd. 3aTyXarolue U BBIHYXIEHHbIE KOJIeOaHMS.
Mexannveckuil pe3oHaHc. MasiTHUKH.

12. Mexanudeckue BOJHBI. BonHOBoe ypaBHeHHMe. Bujabl BOJH.
Wnatepdepentus, audpakmus w aucnepcust BoMH. BoxHBl
uHpopManus.

13. OCHOBHbIE TOJIOXKEHHUS] MOJEKYJISIPHO-KMHETUYECKOW TEOpHH.
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Wneanbhbiii raz. OcHoBHoe ypaBHeHne MKT u ypaBHeHue cocTosIHUS
UJCABHOTO Ta3a.

14. ArperaTtHble cocTosHUS U (a30BbIe Nepexoibl. PeanbHble ra3bl.
Cxwmxenne razoB. OcoOCHHOCTH KHAKOro coctosHus. CTpoeHue
KpucTayioB. JleeKThl KPUCTAIIMYECKOro CTpoeHus. [IpodHOoCTh U
IJIACTUYHOCTb.

15. SBnenus mnepenoca. Juddysus, TEIONPOBOJHOCTH U
BHYTpEHHEE TpeHue. MoIeKyJIIpHO-KMHETHYECKass TEOpUs SBICHUN
IepeHoca.

16. OcHOBbI TEepMOAMHAMHUKU. BHYTpeHHssI BSHeprus U IepBOE
Hayajio TepMoauMHamMMKH. PaGora M TemnoéMkocTh rasa Impu
pa3IMYHBIX IIpOLECcCaXx.

17. Bropoil 3akOoH TEepMOJMHAMUKHU. TeIIOBbIE JBUTATEIN U
xonoauibHble  Mamubbl.  KIIJ[  TermmoBbIX — nBUrarenei
CTaTUCTUYECKUI CMBICII BTOPOrO 3aKOHA TepMoauHamuku. IlonsTtue

SHTPOIUH. Tperuit 3aKOH TEPMOANHAMUKMU. DIIeMEHTHI
OMOIHEPIeTHKHU.
18. DIIeKTPUUECKHUI 3aps. BzaumopeiicTBue 3apsiioB.

Dnekrpoctatuueckoe 1moje. Bekrop HamnpsokéHHocTH. Pacuér
3JIEKTPOCTATUYECKUX TOJIEH.

19. TloreHmman  anekTpoctatuyeckoro moms. PabGora  mo
IIEPEMELICHUIO 3apsJ0B B JJIEKTpOCTaTH4YEeCKOM Iosie. [loreHnman u
IPaJIMEHT MOTEHIMaa. DKBUIIOTEHIIMAIbHbIE TOBEPXHOCTH.

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

21. TIpOBOAHHMKH B DIIEKTPOCTATUYECKOM TIOJE. DIEKTPOEMKOCTH
MPOBOJAHUKOB. KOHAEHCATOPBI.

22. [loCTOSIHHBIM ~ 2JEKTPUYECKUH  TOK. 3aKoH Owma.
OnextponBuxkymias cuna. [lpaBuma Kupxropa wu  pacuérsl
3JIEKTPUYECKUX LICTEN.

23. Knaccuueckas Teopusi 3JIEKTPONPOBOJHOCTH. BrIBOA 3akoHa
Owma. [Ipupozaa cBepXIpoOBOIUMOCTH.

24. Hocutenu TOKa B Pa3jMUYHBIX NTPOBOJHHUKAX. DJIIEMEHTBHl TEOPHU
anekTponpoBoaHoct. IlomynpoBognuku.  IlomynpoBOIHHUKOBBIE
npubopsl.  DieMeHTbl  (u3nyecKod HIeKTPOHMKH. KOHTaKTHBIE
SIBJICHUSI B MeTaJlJIaX U MOJIYIPOBOJHUKAX.

25. MarnutHoe monie. B3auMopeicTBUE BIEKTPUYECKUX TOKOB.
Pacuérel maruuthbIx noneit. 3akon buo-Caapa-Jlamaca.

26. MaruuTtHele  cBoiicTBa  BemectBa.  Jlpa-, mapa- U
¢deppomarneTuku.  Jlomenol.  ®DeppuThl.  DNEKTPOMArHUTHBIE
CernapaTopsl B arpOMHKEHEPUH.

27. JleficTBM€ MarHUTHOIO TIOJSl Ha OJJIGKTPUYECKHH TOK U
JBUKYLIMECS 3apspKeHHbIe yacTulpl. Cuita AMriepa u cuiia Jlopenna.
Dddext Xosmra. DIEKTPOABUTATENH.

[[Ixana u KpUTEpUU OIICHUBAHUS OTBETA 00YJAIONIErocs MpeCTaBICHBI B TAOIUIIES

IIkaua Kpurtepun onennBanus

BCECTOPOHHEE, CHCTEMAaTHYeCKoe M IIIyOOKOE€ 3HaHHE IPOrpaMMHOIO
Onenka 5 MaTepuaga, YCBOCHHE OCHOBHOM M JOIOJIHUTEIBHON JIMTEPATYpHI,
(oTHMuHO) PEKOMEH/I0BAaHHOM MPOrpaMMOIl JTUCIUIUIMHBI, MPaBUIBHOE pelIeHUE

3aga4u.
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Ilkana Kputepun onenuBanus
[IOJJHOE€ 3HAaHUE INPOrPAMMHOIO MaTepuana, YCBOEHHE OCHOBHOM
Onenka 4 JIUTEpaTyphl, PEKOMEHI0BaHHOM B Iporpamme, HaJIn4ue
(xopo1o) MaQJIO3HAUUTENIBHBIX OIIMOOK B PELICHUH 3aJauyd, WX HEIOCTaTOYHO
II0JIHOE PACKPBITUE COJEPIKAHUE BOIIPOCA.
Orenka 3 3HaHUE OCHOBHOI'O MPOrpPaMMHOI0 MaTepHaja B MUHMMalIbHOM 00beMe,
MIOTPEIIHOCTH HEMPUHIMIIMAIBHOTO XapaKkTepa B OTBETE Ha 3K3aMEHE U B
(YIOBIIETBOPUTEIHHO)
peLIeHUH 33J1auu.
Onenka 2 npobensl B 3HAHMAX ~ OCHOBHOTO  IMPOrPAaMMHOTO  MarepHaa,

(HEYTOBJICTBOPUTEIIHHO)

IIPUHIHUITNAJIBHBIC OIINOKU IIpY OTBCTE HA BOIIPOCHI U B PCIICHHUU 3aJa4u.
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JUCT PETUCTPAIIMUA U3SMEHEHU

Howmepa nucrtos OcHoBanue aisd
Homep P Pactmmdposka [ata BHeceHust

BHECECHUA Ilonnuce

U3MEHEHHS | 3aMEHEHHBIX HOBBIX aHHYJIMPOBAaHHBIX U3MCHEHHIA TOATHCH M3MCHCHHA




