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1. Ilnanupyemble pe3yabTaThl 00yUeHUsl N0 JUCIUIIHHE, COOTHECEHHbIE ¢ MJIAHMPYEeMbIMH
pesyabratamu ocBoennss OIIOII

1.1. Hean u 3a7a4m TUCHUILIAHBI

Heab AMCHUNINHBI

bakanaBp mo HampasiaeHuto moarotoBku 35.03.06 ArpouHxeHepus JOHKEH ObITh MOATOTOBIICH
K pemIeHUI0 3agad  Npo(eCcCHOHAIBHOW  NEATENbHOCTH  CIEAYIOIIMX  THIOB:  HAy4YHO-
HCCIIeIOBATENbCKOMH, MPOEKTHOIA, MPOU3BOJCTBEHHO-TEXHOJIOTHUECKOH, OpraHU3aIOHHO-
YIIPaBJICHYECKOM.

Heap aucuMnmiuHbl — chOPMUPOBATH Y CTYACHTOB CUCTEMY (YyHIaMEHTAIbHBIX 3HAHWM,
HEOOXOAUMBIX ISl MOCIEeNYIONEH MOAroTOBKH OakanaBpa, CIIOCOOHOTO K 3(PPEKTHBHOMY PEIICHUIO
MPAKTUYECKUX 3aJa4  CeJIbCKOXO3AMCTBEHHOIO IPOM3BOJCTBA, a TaKXe CIOCOOCTBYIOUIMX
JaJIbHENIIEMY Pa3BUTHIO JINYHOCTH.

3agauyu JUCHMILINHBI:

— W3Yy4YUTh OCHOBHBIC (DM3MYECKHE SBICHHS, OBIANCTh (PYHIAMEHTAJIbHBIMH TOHSITHIMHU,
3aKOHAMU U TEOPHSIMH KJIACCUYECKON U COBPEMEHHOU (pU3UKU;

— c¢(opMHUPOBATH OCHOBBI HAYYHOT'O MUPOBO33PEHHS M COBPEMEHHOIO (PU3UUECKOIO MBIIIJICHUS;
O3HAKOMHUTBCSI C HAy4YHOH ammapaTrypol u MeroamMu (QHU3NYECKOro HCCIEeNOBaHUs, MPUOOpecTH
HaBBIKH MTPOBEACHUS (PU3UIECKOTO IKCIIEPUMEHTA;

— HayuduThCSA BBIACIATH (PU3MYECKOE COJAepKaHMe B MPUKIAAHBIX 3a7adax Oymyuieu
NeSITENIbHOCTH;

— OBIIQIETh METO/IaMU PEILICHUS HHKEHEPHBIX 3a/1a4.

1.2. KoMneTeHUY ¥ MHAMKATOPBI UX J0CTHKEHUH
OIIK-1. CrnocobeH pemiaTh THIOBBIE 33Jauu NMPOGECCHOHATBHONW JEesITeNIbHOCTH Ha OCHOBE 3HAHUH

OCHOBHBIX 3aKOHOB MAaTEMATUUYCCKHX H C€CTCCTBCHHBIX HAYK C TIPHUMCHCHUCM I/IH(i)OpMaIH/IOHHO-
KOMMYHUKAIITUOHHBIX TEXHOJIOT UM

Kon u HaumeHnoBanue Popmupyemsie 3YH
HH/IUKATOpa 3HAHUS YMEHHUSI HaBBbIKU
JTOCTHXCHUS
KOMIIECTCHIIUN
Na-1.0IIK-1 OOyuarommiics nomked | OOyuaromuiicst 1owkeH | OOydaromuiicss TOJDKEeH
Hcnonssyer 3HATh: OCHOBHBIE YMETb: HCIIOJIB30BaTh | BIIAJETh: HABBIKAMMU:
OCHOBHBIE 3aKOHBI 3aKOHBI OCHOBHBIE 3aKOHBI VCIIOJIB30BaHUS 3HAHUHN
€CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX OCHOBHBIX 3aKOHOB
JUCLHATIIINH IS JUCIHUIIINH ((PU3UKN) JUCHUIUINH (PU3UKN) €CTECTBEHHOHAYYHBIX
peleHus JUISl pELIEHUS JUISl pELIEHUS TUCUUTUIHAH (pU3HKH)

CTaHJApTHEBIX 3a/1a4 B
COOTBCTCTBHHU C

CTaHJApPTHBIX 3a/1a4 B
COOTBCTCTBHHU C

CTaHJAPTHEBIX 3aJia4 B
COOTBECTCTBHH C

IUIS pelleHus
CTaHJApTHBIX 33]a4 B

HaIpPaBJIEHHOCTHIO HaIpaBJIECHHOCTHIO HaIPaBJIECHHOCTHIO COOTBETCTBUU C
npodeccnoHaNbHOM npodeccnoHanbHOMI npodeccHoHaANBHOMI HaIpaBJIE€HHOCTHIO
NEeSATeTLHOCTH NEeSATeTLHOCTH NIeATETLHOCTH npodecCuoHaATBHOM
—(b1.0.10-3.1) - (b1.0.10-Y.1) NS TEIbHOCTH -
(51.0.10-H.1)
OIIK-5. Cmocobern ydacTBOBaTh B TIPOBEACHHHM  OKCIEPUMEHTAIBHBIX  HMCCIECIOBAHUN B

npodeccCHOHABEHOM IeATENBHOCTH




KO).'[ 1 HAUMCHOBAHUEC

Popmupyemsie 3YH

MH/IMKaTOpa 3HAHUS YMCHHUS HaBBIKU
JOCTUXKCHUA
KOMIICTCHIIN
Na-1.0IIK-5 Oo6yuarommiicst nomker | OOyuatomuiics fomkeH | OOyJarommiicss JTOKEH
VYyactByeT B 3HATh: OCHOBHBIE YMETb: UCIOJIb30BaTh | BJaJI€Th: HABbIKAMHU:
HKCIEPUMEHTATBHBIX 3aKOHBI OCHOBHBIE 3aKOHBI UCTIOJIb30BAHUS 3HAHUN
UCCJIETOBaHUSIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX OCHOBHBIX 3aKOHOB
ANEKTPOOOOPYIOBAHUS | NUCHUIUIHH (QU3HUKH), | IUCHUIUIHH ((PU3KKH) B €CTECTBEHHOHAYYHBIX
U CPEICTB UCIOJIb3YIOLINECS B 9KCIIEPUMEHTAIIBHBIX JTUCHUIUINH ((PU3UKH) B
aBTOMaTH3aIUU IKCIIEPUMEHTAITLHBIX UCCIICTOBAHUSIX IKCIIEPUMEHTATLHBIX
HCCIIeTIOBaHUSIX ANEKTPOOOOPYIOBaHUS HCCJIETOBaHMSIX
ANEKTPOOOOPYIOBAHUS U CPEICTB ANEKTPOOOOPYIOBAHUS
U CPEJCTB ABTOMATHU3AIINH - U CPEICTB
aBTOMAaTHU3aLUH (51.0.10-V.2) aBTOMATHU3ALIUHU -
—(b51.0.10-3.2) (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 AUCHUIJIMHBI U BUAbI Y4e0HOI padoThI

O0BeM AUCIUIUTHHBI cocTaBisieT 6 3aueTHbIX equHuIl (3ET), 324 akageMu4ecKux 4acoB (naiee

yacoB). Jucuumnnuna uzyqaercs B 2, 3 cemecTpax.

3.1. Pacnpenesnienne o0beMa IMCUMILIMHBI IO BUAM YUeOHOIl paboThI

Bun yue6Hoi paboTbl KonngectBo yacos
KonrakTHasi paborta (Bcero) 162
B ToMm unce:
Jlexumu (JI) 58
[IpaxTuueckue 3anstus (I113) 60
JlaGopatopusie 3ansartus (JI13) 44
CamocrosiTesibHas padora odyuawuuxcsi (CP) 135
KonTtpoJsb 27
Hroro 324
3.2. PacnipenesieHue y4eOHOro BpeMeHHM 110 pa3jiejiaM U TeMaM

B TOM 4YHCJIC é

Ne u Bcero KOHTaKTHasi pabora g

TeMBI ANMCHOBAHHUC Pa3/Jiciia U TCMbIL 4acoB CP E

1 3 I3 S

1 2 3 4 5 6 7 8




Paznen 1. Mexanuka, MoJIeKyJsipHasi U3UKa M TEPMOIMHAMHKA

1.1. | Bregenue B pusuky 2 2 - - - X

1.2. | Kunemarnka 16 4 2 2 10 X

1.3. | Jlunamuka 20 4 2 6 10 X

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

15 Mexannueckue KoyiebaHus u 24 4 4 6 10 X
BOJTHBI

16. DNIEeMEHTHI MOJI?KyJIHpHOﬁ u 24 4 4 4 10 X
CTaTHUCTUYECKOUN (PU3UKHU

1.7. | OCHOBBI TEPMOJMHAMUKHU 20 4 2 4 10 X

Paznen 2. DnekTpruuecTBO 1 MarHeTU3M

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

2.2. | BNEKTpUYECKHUE LIETHU U 20 4 2 4 10 X
MaTepuabl

23 [TocTosiHHOE MarHUTHOE 22 4 4 4 10 .
nosne

24, ONeKTpOMarHUTHbIE 97 4 4 6 11 <
KoJie0aHusl U BOJHBI

Paznen 3. OnTuka n atomHas pu3MKa

31 I'eomerpuyeckas U BOJIHOBAs 22 2 4 4 8 X
OITHKA

3.2. | KBaHTOBAs OnTHKA 20 4 4 4 8 X
DJIEMEHTHI KBAaHTOBOU

3.3. | MexXaHUKH U ATOMHOMN 18 4 4 4 8 X
bu3uKu

34, | ATOMHOE AIPO M 18 4 4 | 4 8 X
HIIEMEHTApHBIE YACTHIIBI

35 CoBpemenHast pusndeckas 4 2 i i 2 <
KapTHHA MHUpa
KonTponb 27 X X X X 27
OO0m1ast TpyA0EMKOCTh 324 58 44 60 135 27

4. CTpyKTYypa ¥ coJep:KaHue TUCHUIINHBI
4.1 Conepxxanue Q1M CUUIITHHBI

Paszpnen 1. Mexanuka, MmosiekyJIsipHasi GU3UKa ¥ TEPMOAUHAMMKA

Brenenne

[Ipenmer ¢usuku. Meton mo3HaHus B ¢u3MKe. DKCIEPUMEHTH U Teopuu. Ponb maremMaTuki.
@usnueckue 3akoHbl. [lonsTHe daxrta B ¢uszuke. Mogenu. Ilpsmeie u oOpaTHble 3a1a4l (HUIUKU.
Pa3mepHocTu (pu3nuecKkux BEIHUUH.

Kunemaruka

JIBixkeHne Kak rnaBHas (opma cymiectBoBaHus Matepuu. IIpoctpanctBo um Bpems. CrocoObl
OMMCAaHUS COCTOSHMS Tela M cucTteMbl Teil. CHcTeMbl OTCUeTa W KOOpAWHAT. Poip M mpUHIUIBI
BbIOOpa cucteM koopauHat. CTeneHn cBOoOObI, MHBAPHAHTHBIE CBOWCTBA YMCIA CTENeHEel CBOOOIbI.
TpexmepHOe 1 MHOTOMEPHOE MPOCTPAaHCTBA. MarepranpHas TOUYKa M PacpOCTpaHEHUE 3TOM MOJEIU
Ha MHOTOMEpHBIN city4ail. TpaeKTopus 1 MUpOBasl JUHUS, UX CBoMcTBAa. CKOPOCTh U YCKOPEHHE KaK
npousBoaHble. IlocTymaTenmpHOE M BpamjaTeabHOE [BHMKEHUS KaK OCHOBHBIC BHIBI JIBUKCHH.
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VYTII0BBIE CKOPOCTh U YCKOPEHUE, HOPMAJIBHOE U TAHT€HIIMAJIbHOE YCKOpeHHs. CKOPOCTh U YCKOPEHUE
B MHOT'OMEpPHOM INPOCTpaHCTBE. MHepLHMaIbHbIE CUCTEMBI U PABHOIIPABHOCTD ITOKOS U PABHOMEPHOI'O
MpsIMOJIUHENHOTO ABMKeHus. [locTynaT o MoCcTOsHCTBE CKOPOCTH CBeTa B Bakyyme. [IpeobpazoBanue
MHTEPBAJIOB BPEMEHHU U JJIMHBI IIPU OOJIBIIUX CKOPOCTSAX OTHOCHUTENBHBIX JBUKEHUM MHEPIHAIbHBIX
cucreMm. IIpeoOpazoBanus JlopeHa u penATUBUCTCKOE CIIOKEHHE CKopocTeil. MHTepBan Mmexnay
COOBITHSIMH U €T0 WHBAPUAHTHOCTb.

JIunamuka

Cuina u macca, cynepno3uuus cui. [lepBbiii u BTopoii 3akoHbl HbtoToHa. YpaBHEHUS JIBHXKEHUS,
pOJIb HAYaJbHBIX YCIOBUW, NMPUHLHUI JAeTepMUHHU3MA. [IpuMmepsl pelieHus ypaBHEHMI JBUKCHUSI.
JIBr>KeHue Tea B IIOJIE CHJI TATOTCHMS, SIBJICHUE HEBECOMOCTH B CIIyTHUKAX. JlMHaAMuKa Cleqsamux
cucteM. Mmnynbc, 3aKOH COXpaHEHHs HMILYJIbCa JUISI MEXaHMYECKOW CHUCTEMBI, TPETUH 3aKOH
Herotona. BzaumoneiictBue ten uepes nojue. OOmas ¢GopMyaupoBKa 3aKOHA COXPAHCHUS MMITYIIbCA.
Kunernueckasi sHeprus MaTepuanbHON TOYKH, CBA3b €€ C KOMIIOHEHTaMU BEKTOpa UMMyibca. Pabora
U TOTEHIMaJbHAsA SHeprus. PaboTa mepemenienuss MaTepruaibHON TOUYKH 110 KPUBOJIMHEHHOMY MYTH.
[loTeHumanpHble CHUJIBI, BBEAEHUE TMOHATUSA MOTEHUMaNa [ B3aUMOJACHCTBYIOIIMX  TeJl.
[TorenunanpHas QyHKUIMSI, TOTEHLIMATIbHAS TOBEPXHOCTh. CBSI3b KOMIOHEHT CHJIbI U NOTEHLUAIbHON
¢byukun. [loTeHnuanpHas siMa U ycJIOBHE YCTOWYMBOrO paBHOBecHs. HeBO3MOXKHOCTH paBHOBECHS
CUCTEMBl B3aMMOJICHCTBYIOIIMX CTAaTUYECKMX TOYEYHBIX DJJIEKTPUUYECKMX 3apsaoB. [IpuHnmn
IUIOTHEHIIeH YMakoBKUM U OOBSCHEHUE MPOCTPAaHCTBEHHBIX ¢GopM KpucTtawioB. KondopmannoHHsii
aHanu3 MOJEKyJd. MoMeHT cwibl. JlMHaAMuKa BpAlleHWs TOYKM W TeJlda BOKPYI IIOCTOSHHOW OCH,
MOHSATUE O MOMEHTE MHEPLUUU MAaTePUATIbHOM TOYKU M Teja. Y PaBHEHHUE JIBMXKCHHS BPAILAOLIETOCs
BOKPYT HEIIOJABM>KHOU OCH Tejla. MOMEHT UMITyJIbCa, CBSA3b €0 KOMIIOHEHT C KHHETHYECKOW 3HEpPruei
BpauleHusi. MI3MeHeHne MOMEHTa MHEPIUHU Tella MpU MEepPeHOce OCH BpalleHus. [1aBHbIE MOMEHTHI
WHEpLMHU U YCTOWYMBOCTH BpAIIECHUs Tel. 3aKOH COXpPAaHEHHsS MOMEHTAa UMITYJbCa TejJa U CUCTEMbI
ten. OcoOeHHOCTH KOHCTPYKIMU BepToNieToB. ['HMpockombl W uX nOpuMeHeHue. Llentp macc u
YpaBHEHUE €ro ABMKEHUs. Pa3zieneHue nmocTynarenbHbIX U BpalaTeIbHbIX IBHKCHUM TBEPAOTO TEIA.
ITapa cun. Cucrema ypaBHEHMH JUIsl ABMDKEHHUS TBEPAOIO Tela M €ro KMHETHYECKas YHEprusi. 3aKOH
COXpPAHEHHUsI SHEPIMU U €ro CBS3b C PAaBHOMEPHOCTBIO TEYEHMS BpEMEHHU. [IBMIKEHHE CHCTEM CO
MHOTMMH cTeneHsAMHU cBoOoabl. Pynkuus Jlarpanka u ypaBHeHus Jlarpanska. [IpyHInn HauMeHbIero
JEUCTBUA.

JAuHaMuka 00JIbIIMX CKOPOCTEN

[IpuHuun otHocuTenbHOCTU B (u3uke. PenstuBucrckuil umnynsc. [IpeoOpa3oBanue sHepruu-
uMIrynbca. Macca U ee CBs3b € DHEpPruen Nnokos. Macca CI0KHOM CHCTEMBI M €€ CBSI3b C DHEpPruei
B3auMoieiicTBusl udacted. HeammutuBHOCTh Macchl. JlepexkT maccel u 3HepreTtuka. Kuneruueckas
JHEPIUs B PEIATUBUCTCKOM MEXAaHWKE. YPaBHCHHME [BWKECHHMS MaTepUalbHOM TOYKUH B
PENATUBUCTCKON MEXaHMKE. [[BMKEHHME MaTepUalbHOM TOYKH MOJ JCHUCTBUEM MOCTOSSHHOW CHIIBIL.
CkopocTh cBeTa Kak IpelenbHas cKopocTb. YacTuibl ¢ HyleBoM Maccoil mokos. ITpunHnmn
SKBUBAJIEHTHOCTHU U TEOPHS IIPOUCXOKICHUS CUII BCEMUPHOT'O TATOTEHHUS.

Kone6anus n BoJIHBI

KonebGanuss kak 4YacTHbBIM ciydail IBUKEHMS, YCIOBHS TMOSBICHHUS KojeOaHUU. YpaBHEHUE
JBIKEHUS] TPYKMHHOIO MasiTHUKa M ero pemieHue. [‘apmMoHudeckoe KoinebaHue U €ro
XapaKTepUCTUKHU. YpaBHEHHE IBUKEHUS (PU3NYECKOTO0 MasTHUKA U €ro pelieHHe, MaTeMaTHUYecKUun
MasTHUK. DHEpPrus rapMOHMYECKUX KoyieOaHui. BbIHyX7eHHbIe KojeOaHHUs M SIBICHUE PE30HaHCA.
Pe3onanc kak nposiBnenue Oudypxanuu. ABTokonedanus. IIpuMepsl NposBiIEHHS PE30HAHCHBIX U
aBTOKOJIeOATENbHBIX SBICHUH B KMBBIX OpraHU3Max M TeXHUKe. Pe30HaHCHas mepenaya SHEPrUU B
CUCTEME OJMHAKOBBIX CBSI3aHHBIX MAaATHUKOB. BOJIHBI B yNIpyrux cpenax, JMHEHHbIE, TOBEPXHOCTHBIE
U 00bEMHBIE BOJIHBI, TONEPEUYHbIE U MPOAOJIbHBIE BOJHBI, ()POHT BOJHBI, IJIOCKHE U CepuuecKue
BOJIHBI. AHAJIMTAYECKAs 3amuch Oerymiel BojHbI. BomHoBoe ypaBHeHue. [lepeHoc sHeprum Oeryieit
BosiHOW. CroxeHue kxoneGanuil u BoyiH. KorepeHTHble MCTOYHHMKM BOJIH. MHTepdepeHLuss BOJIH OT
TOYEYHBIX KOTE€PEHTHBIX MCTOYHUKOB. Y CIIOBHS IOSIBICHUS MAaKCUMyMOB WU MHUHUMYMOB. ClOXeHue
KpPYroBbIX M cdepudeckux BoiH. IlocTpoenue ¢ponTa BonHbI o npuHmny [roiireHca, moBeaeHue
(¢hpoHTa BOJIHBI B HEOAHOPOAHOU cpene. OTpakenune u npenomieHue BoiH. [Ipuanun depma. BeiBoa
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3aKOHa MPEJIOMJICHHUS BOJIH Ha TPaHULE ABYX cpel Ha ocHoBe nmpuHuuna depma. [punnun depma kak
YAaCTHBIN cilydail 0oOIIero mpHUHIMIIAa MUHUMAaKca. [losBleHne OTpaKeHHBIX BOJH B HEOJHOPOIHBIX
cpenax, CI0KEeHHE BCTPEUHBIX BOJIH U 0Opa3oBaHME CTOsiuuMX BOJH. [lepexoaHoe cocTosiHue U Bpems
penakcauuy. CBS3b JJIMH CTOSYMX BOJH C pa3MepaMu Cpeibl, AMCKPETHOCTb JJIUH CTOSYUX BOJIH.
KBanroBanue. YnpasieHue 3By4aHHEM MY3bIKaIbHbIX HHCTPYMEHTOB.

DJIeMEeHThI CTATHCTHYECKOH U MOJIEKYJISIPHOH (PU3UKH

MUKpOCKOTIUYECKHE W MAaKpOCKOMHMYECKHe sBieHMs. VneanbHbI ra3 Kak CTaTUCTUYECKas
cucTeMa MHOTUX 4YacTuil. JlaBneHue, o0beM M TemmepaTypa ra3za Kak 0O0O0OIICHHbIE XapaKTePUCTUKU
cocTosiHMs ra3a. PaBHOBecHble M HEpaBHOBECHBIE COCTOAHUA Taza. OOpaTumble W HeoOpaTUMbIE
mporeccel. Jlmarpamma gaBlieHHE-00beM. DKCIIEPUMEHTAIbHBIC Ta30BbIC 3aKOHBI, 000OIEHHBIN
ra3oBbIi 3aKOH (YpaBHEHHE COCTOSHUS HJAEaJbHOro ra3a). BelBo1 ypaBHEHHS COCTOSHUS HJI€aTbHOTO
rasa Ha OCHOBE KMHETHYECKHUX MpeacTaBicHU. PU3NYECKUN CMBICT NOHATHUS TEPMOIMHAMUYECKOMN
temrneparypbl. Pacripenenenue sHepruu 1mo creneHsM cBoOoxabl. Pacmpenenenuss MakcBemna u
Bonbrmana, Gapomerpudeckas dopmyna. HepaBHoBecHble mpomecchl. Juddysus, muddysus depes
MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJIIEHUE U €ro poJib B IKUIHEACSITETbHOCTU PACTCHHIA.
Temnonepenaya. Buyrpennee TpeHue. BripaskeHre HEpaBHOBECHBIX MPOLIECCOB Yepe3 0OOOIICHHbIE
TepMoauHamuueckue cuibl. CooTHomenne B3auMHocTH OHcarepa. PeanbHble ra3bl, ypaBHeHUe Ban-
nep-Baanbca, KkpuTuyeckass TOYKa, pealbHbIE M30TEPMBl, CHKIKEHUE Ta3oB. DuyKTyauuu u
camoopraHu3zaius npu (pa3zoBoM mepexoe ra3-KuAKoCTh. JKUIKOCTH, MOBEPXHOCTHOE HATSIKEHHE B
KHUJIKOCTSAX, OXJIAKICHHE JKUIKOCTH IPU HUCHAPECHUU, TEPMOPETYJSIUS PACTCHUNW M IKUBOTHBIX.
CmaumBaromye 1 HecMauMBaromue xuakoctu. Kanumnspusie seiaenus, popmyna Jlannaca.

DJIeMeHThI TEPMOTMHAMHKH

[lepBoe Hayamo TepMOIMHAMUKH, W30MPOLECCH, aANMa0aTHUYECKU MPOIIECC, OXJIAXKICHHE ra3oB
Mpu a1nadaTUYECKOM PACHIMPEHUU U TOJYyYeHUE HU3KHX Temmeparyp. YpaBHeHnue Ilyaccona u ero
BbIBOJI. Kimaccuueckasi Teopus TEIJI0EMKOCTEH, MPUYHUHBI OTKJIOHEHUS pealbHbIX TEIJIOEMKOCTEH Kak
(GyHKINU TEeMIIEpaTyphl OT PE3YJIbTATOB KIIaCCHYECKON Teopuu. PaboTa mueanbHOro ra3a B pa3inyHbIX
mporeccax. ObpaTumbie U HeOOpaTUMbIe UKIBL. TermnoBeie MamMHBI U UK KapHo, BTOpoe Hadaso
TepMOaUHAMHUKU. KoOMIpecCHOHHbIE XOJIOAMJIBHUKA U  TEIJIOBBIE HACOCHl. OJHTPOMNMS  Kak
TepMoauHaAMHUeckuii moTeHman. dopMyna Ui SHTpONHH HUaeanbHoro raza. Teopema KaphHo u
00001IeHNEe TOHATHUS DSHTPONMU KaK TEPMOJMHAMHUYECKOro MoTeHuana. CBs3b SHTPONUU C
MUKPOCOCTOSIHUSIMH UealbHOr0 raza. CTaTUCTUYECKOE TOJKOBAHUE SHTPOIUU. DHTPOMHUS U CTETICHb
BbIpokieHUs1 cucrteMbl. Dopmyna bonbiiMana. DHTponus u uHpopMmanus. Bospactanue sHTponuu
py HeoOpaTHMBIX IMpolleccaX Ha MpUMEpe BBHIPABHUBAHUS TEMIIEpaTyphbl JABYX HAaXOMAIIUXCA B
KOHTAKT€ HarpeThIX TeJI U MpHU BbIpAaBHMBAHWM JABJICHHUI B JBYX 4acTsIX cocyna c¢ razom. IlepBoe u
BTOpOE Hauanaa TEPMOJUHAMHUKHU, M KUBbIE OpraHu3Mbl. [loHATHE O TepMOAMHAMHKE HEOOPAaTHMBIX
MIPOLIECCOB U OTKPBITBIX CHUCTEM. OHTPOIHUS B CHUCTEME OpraHu3M - OKpyKarolas cpeja.
[Ipon3BOACTBO SHTPONIMHU B HEPABHOBECHOM cpene u Teopema [Ipuroxuna.

Pazjen 2. DjieKTpU4ecTBO U MArHETU3M

DJIeKTpUYecKHe 1 MATHUTHBIE SIBJICHHUS

[lonsTe O mTOJAX, TMONS CKAISIPHBIE W BEKTOPHBIC. XapaKTEPUCTUKH BEKTOPHBIX TIOJICH:
HAMPSKEHHOCTh, TMOTOK, MUPKYISIHS, CUJIOBBIE JTUHUH BEKTOPHOTO Mo, Cyneprno3uius TMOJeH,
3apsi/bl, 3aKOH COXPAHEHUs 3aps0B.

B3aumoseiicTBue HEMOABUKHBIX M JIBIXKYIITUXCS 3aps10B, U3NUeCKHii CMBICI MATHUTHOTO TOJIS.
[Tone Towyeunoro 3apsana (3axoH Kynona) u cucremsl 3apsanoB. [lone aumnons. DneKTpocTaTHYecKoe
MoJie MOJIKYJIl M XUMHUYeckue peakiuu. MuTerpanbHas ¢gopma 3akona Kynona, teopema [Maycca
(mepBoe ypaBHeHue MakcBeina). BeiBoa dhopmyn st HampsHKEHHOCTH AJIEKTPOCTATHUECKHUX TOJICH
3apsDKEHHOTO  MPSIMOTO  NPOBOJA, IUJIOCKOCTH, KOHJAeHcartopa. Pabora mnepemerneHus 3apsaa B
AJIEKTPOCTATUYECKOM  TI0Jie, TIOHATHE TMOTeHIHana. Bropoe ypaBHenume MakcBemna — ais
ANEKTPOCTATUKH B HMHTETPANbHOU (hopMe. DieKTpudeckass €MKOCTh OJHOTO TPOBOJHHUKA U JIBYX
MIPOBOJHHUKOB, KOHJIEHCATOPHI, paboTa MO 3apsAaKe KOHJAEHCATOPOB. DHEPIUs 3JIEKTPOCTATUYECKOTO
nmoyiss. M3MeHeHHWe HampsHKEHHOCTH — AJIGKTPUYECKOTO  TMOJIS TMPU  BBEACHHH  JTUDJICKTPUKA,
MOJIAPU3YEMOCTh JAMAJICKTPHUKA, TUAJIEKTpUYEcKas MPOHUIIAEMOCTb. V3MeHeHHe IUAIEeKTPUYEeCKON
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MIPOHUIIAEMOCTH MPU XUMHUYECKUX PEaKIUAX U HCIOIb30BaHUE 3TOro ddekra. DNeKTpuyecKoe mojie
B NpoBOAHUKAX. [IOHATHE O TOKE MPOBOJMMOCTH, BEKTOp TOKa M CWiIa TOKa, AuddepeHuuanbHas
dopma 3akona Owma. Ilepoe mpasuino Kupxroda. IIpuyrHa mosBIEHUS AJIEKTPUYECKOTO TOKa B
MPOBOJIHUKE, (PU3MUECKUI CMBICI MOHITHUS CTOPOHHHX DJIEKTPUYECKUX cuil. BeiBoa 3akoHa Oma miis
Bcel nenu. Bropoe npasuno Kupxroda. MaruutHoe nosie npsiMoro Toka, OObsICHEHHE €T0 MOSBICHUS
Ha OCHOBAaHMM PEIATUBUCTCKUX NpelcTaBieHUN. VIHTerpanbHble ypaBHEeHMs MakcBemna A
MOCTOSIHHBIX MAarHUTHBIX MoJei. [IpuMepbl BbIYMCIEHUS HAMPsHKEHHOCTEH MAarHUTOCTAaTHYECKHX
nosieit. 3akoH buo-Casapa-Jlamiaca. BzaumopeiictBue noseit u 3apsioB (TokoB). @opmyna Jlopenia
JUIS CUJIBI, NEHCTBYIOIIEH Ha 3aps] CO CTOPOHBI 3JEKTPUUECKOr0 W MarHUTHOro mnosied. [lpunuun
JNEHCTBUSL Macc-CHEKTPOMETPOB U HUX IPUMEHEHMs] B XUMUU. VIHAYKIMOHHBIE SBJIECHMS,
TpancpopmaTopsl, (u3MUeckre NPUHIUOBI HX JeiicTBUs. Okcrparoku. [lonHas cucrema
UHTErpallbHbIX ypaBHeHMH MakcBemuia. CMbICa  WIEHOB CUCTEMBI ypaBHeHMH Makcsemia,
OIMCHIBAIOUINX SIBICHHUSA, CBS3aHHBIE C M3MEHEHHSIMH JJIEKTPUYECKHMX W MArHUTHBIX BEIMYUH BO
BpeMeHU. B3auMOCBS3b NEKTPUUECKHUX U MATHUTHBIX IEPEMEHHBIX MOJIEH, IEKTPOMarHuTHOE I10JI€ U
uznyuenue. Ilons naBmxymmuxcs 3apsanoB. M3nydeHue SJIEKTPOMAarHUTHOTO TOJS HEPaBHOMEPHO
nBUKyumMest 3apaaom. «Ilapagoke» aToma.

Paznen 3. OnTuka u aromHasi pusuka

JIEKTPOMATHUTHOE U3/ IyYeHHe H ONTHKA

CB00OHOE DIIEKTPOMATHUTHOE TIOJIE U €r0 CYIIECTBOBAaHHE B BUJE SJIEKTPOMArHUTHOM BOJIHBI.
[TonepeyHOCTh AMEKTPOMAarHUTHHIX BOJH. CKOPOCTH PACIPOCTPAHEHUs 3JIEKTPOMArHUTHBIX BOJIH U
criocoOb! ee u3mepenus. [llkana snekTpoMarHUTHBIX BOJIH. CrIOCOOBI TeHEpaluu U UCIOJIB30BaHUE B
HayKe ¥ TEXHUKE BOJIH Pa3JINYHBIX YACTOT.

SIBnenHusi, onuchiBaeMble BOJHOBOM Teopueil cBeta. HTepdepeHius cBeTa, yCIOBHs MOSBICHUS
CTaTUYECKON HMHTEePPEPEHIIMOHHON KapTUHBI, MHTEPPEpeHIHs NpH pas3leleHud (POHTA BOJHEI,
MIPOCBETJICHUE ONTHKHU, UHTEPPEpPOMETPhl U UX Hcmonb3oBaHue. Dypbe-cnexkrpoMeTpsl. [lonsaTue o
ronorpadun. Jdudpakuus, mudppakuus Ha mend. DOoKyCHpOBKa 3JIEKTPOMATHUTHBIX BOJIH M CBS3b
pasmepa JIUGPAKIMOHHOTO TATHA C pa3Mepamu peduekTopoB. OCOOEHHOCTH OpraHu3aluu
PaINOIOKAIIMOHHON CITYKOBI. YCIIOBUS Tiepexojia OT BOJHOBOW ONTHUKU K T€OMETPUUYECKON. 30HBI
®penens, 30HHas 1acTuHKa OpeHens kKak GoKycUpyromuil saeMeHT. AudpakiuonHas pemerka Kak
JUCHeprupyomas cucremMa. AHajau3 cocTaBa CBETa IO JUIMHAM BOJH. PeHTreHoBckas nudpakuus,
noHATHe 00 0O0paTHBIX AU(PAKIMOHHBIX 337a4aX, peHTTeHOCTPYKTYPHBII aHAU3 U €ro 0COOEHHOCTH
MPUMEHUTETIFHO K OuonornueckuMm obObekTam. I[IpoctpanctBennas crpykrypa JHK wu PHK.
JudpakimoHHbIi Tpeaen pa3peranneil cnocoOHOCTH ONTHYECKUX MPUOOPOB.

CBer U BelIecTBO, NOHIATHE O BTOPUUYHBIX BOJHAX, pa3felieHue SHEPruyu Ha rpaHule pasziena ¢as,
PE30HAHCHBIN XapakTep B3aMMOJAEUCTBHS CBeTa M BellecTBa. Jlucnepcus, Kiaccuueckoe oObsICHEHUE
3aBUCHUMOCTH KO3(QUIMEHTa NpPEeJOMJIEHUS CBETa OT JJIMHBI BOJIHBI MAJaloUIero cBeTa. fIBieHue
JBOMHOTIO JIy4enpesoMIIEHUS, TOJIIpu3alus cBeTa KpucrauiaMu. [1osipu30BaHHBIN CBET, ONITHYECKAS
aKTUBHOCTb, CaXapOMETPHs, WCIIOJIb30BAHME SBJICHUSI BpAIlCHUsS IUIOCKOCTH MOJIIpU3alUU B
MoJIeKyJsipHOM Ononorun. @oroaddexr u kBaHTOBas Mpupoaa cBera. Kpyr siBieHH, 00bICHUMBIX C
KBaHTOBON TOYKU 3PEHHUSI, MUKPOCKOIMYECKOE M MaKpOCKONMUYECKoe B ONTuKe. [[BoiicTBEHHOCTH
IOPUPOJBI CBETA. 3aKOHBI INOIJIOIIEHHUS CBETa, IMOHATHE O HeNuHeHHbIX 3¢dekrax. OCHOBHBIE
3JIEMEHTHI KOHCTPYKIMU CHEKTPO(GOTOMETPOB. 3aKOHBI OCBEUIEHHOCTH, 3aBUCHMOCTh OCBEIIEHHOCTU
OT BHJIa OCBETUTEIIEH.

DJieMeHThI YUeHHs 0 CTPOEeHHMH BellecTBa

OcobeHHOCTH TOBEACHUS MHUKpouacTUl. [IpUHIMIBI oOmucaHus TOBEIEHUS MHMKpPOUYACTHIL,
BOJIHOBass (YyHKIHUS, COOTHOLIEHHE HeompeneneHHocTe, BonHa ae bpois. [loctynarer bopa.
VYpaBuenue lllpeaunrepa (BpeMeHHOE W CTallMOHapHOE), (U3NYECKUN CMBICT BXOISIIUX B HETO
yiieHoB. Pemenue cramuoHapHoro ypaBHenust Ilpeaunrepa msis 4YacTUIBI B OJHOMEPHOM
MOTEHLIMAJIbHOM SIIMKE M YacTUIBl HAa OKPYXHOCTU. YCJIOBMSI IOSIBICHHS KBAHTOBBIX SIBJICHUU.
Bnusinue maccel u o6iacTu JOKanM3alMKu YacTull. J[BymepHas mMoTeHIualbHAas $iMa, BBIPOXKJIECHUE
KBAHTOBBIX COCTOSIHUI M CHSITHE BBIpOXKACHUs. [loTeHIInanbHas siMa KOHEYHOH ITyOMHBI U BIUSTHUE €€
rIyOMHBI M IIMPUHBI HAa YPOBHM DSHEPIUM 4YacTULbl. BO3MOXXHOCTH JIOKalM3allMd YacTHUIBl B
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npoctpancTBe. TyHHENbHBIN 3¢ ¢dekT. 3anonHeHne ypoBHed W npuHuun [laynwm, momHas sHeprus
COBOKYITHOCTH 3JIEKTPOHOB B KBaHTOBOH cHCTE€ME. YPOBHHM 3HEPIUU B aTOME BOJOPOJA, MEPEXOIbI
MeXNy ypoBHAMHU. VHIMBUIYalnbHOCTH CIIEKTPOB aTOMOB M 3MMCCHOHHBIA CIIEKTPaJIbHBIA AHAJIM3.
Merammndeckass MOJENb MOJEKYJIbl M OOBSCHEHHE KOpPPENsSIMH LBETHOCTH BemiecTBa M 3¢ ¢ekra
COIIPSDKECHMSI XMMUYECKHX CBsI3€H B MoJeKyJax. HopMarnbHas 1 MHBEPCHAs 3aCEIEHHOCTh KBAHTOBBIX
coctosinuii. Ilornomenne, COHTaHHOE W BBIHYXJEHHOE n3nydeHus. Koaddumments: DiHIITENHHA.
®opmyna Ilnanka. Ycunenue cBeTa npu NpOX0KACHUHU Y€PE3 NHBEPCHO 3acelIeHHYI0 cpeny. [lonsaTue
0 Jasepax.

dusnyeckas IpUPOLa XUMUYECKON CBSI3U. DIEKTPOHHOE CTPOCHUE MHOTOJJIEKTPOHHBIX aTOMOB,
ruOpuau3anysi, OObSACHECHHE NPUYMH TMOSBJICHUS MPOCTPAHCTBEHHBIX (opM Moinekyn. [IpuHnmn
MaKCHUMAaJIbHOT'O IIepeKpbIBaHMsl. BHyTpeHHee BpallieHue B MOJIEKYJIaX U €ro pojib B OMOXMMUYECKHUX
peakuusx. J[BukeHue 4acTUI] B MHOTOAaTOMHBIX MOJIEKYJIaX M BHUJbl MOJIEKYJISIPHOM CHEKTPOCKOIIUH.
CummeTpust MOJIEKYJI M NTOSIBIIEHUE NTPaBHIl 0TOOPA.

@DOTOXMMHUYECKHE pPEaKIMH W OCOOEHHOCTH TIOTCHIUAIBHBIX IOBEPXHOCTEH OCHOBHBIX U
BO30Y)KJICHHBIX JIEKTPOHHBIX COCTOSIHUH B Mousiekynax. Pacman monekyin npu (poToBO30YXICHUSX.
@dusnueckas npupona ¢orocuHTe3a. TpaHcmopT sHepruu npu (OTOCHHTE3e. 30HHAS CTPYKTypa
NIEKTPOHHBIX COCTOSIHUM KPUCTAJUIOB. 3aIllOJHEHHBIE M HE3AIOJHEHHBIE 30HBL. YpoBeHb DepMmu.
[IpoBoaHMKY, MOTYIPOBOAHUKHU U JUIIEKTPUKU. OCOOEHHOCTh IPOBOAUMOCTH B IOIYIPOBOJIHUKAX.

CucremaTnka 3J1€MEHTAapHBIX YaCTUL. 3aKOHBI B3aMMOIIPEBPALICHUM YacTUll, SACPHbIE PEaKLUH,
nedext maccol. CTpoeHue siiep, AAEpHbIE CUibl, YCTOWYMBBIE U HEYCTOMYMBBIE s1/1pa, ECTECTBEHHAs U
UCKYCCTBEHHAs paZOaKTUBHOCTD. 3aKOHBI pasvoOaKTUBHOTO pacnaja. [TpuHMnIs!
paZvoaKkTUBALMOHHOIO aHaiu3a. «MeueHble» atombl B Ouonoruu. Ilytu ucnonb3oBaHus saepHOM
JHEPIruH.

3aK0HOMEpHOCTH Pa3BUTHS

[lonatue o0 »HBomonMM B (GU3MKE, OWUOJOTMM M JpPYrHX HaykaxX. [IpOTHBOIIOIIOKHOCTH
HaIPaBJIEHHOCTEN ATUX IBOJIIOLIMOHHBIX MpolieccoB. [IyTu npeosonenys npoTuBOpeyusl.

Bpems B kinaccuueckom mupe. Poib nepuoaudeckux U HENEepHuOAMYECKUX TPUPOAHBIX MPOLIECCOB
B (OopMHUpPOBaHMM TOHATHUS BpeMeHH. VIHBapHaHTHOCTh MpocTEHIMNX (U3NYECKUX 3aKOHOB
OTHOCHUTEJILHO CMEHBI 3HaKa BpeMeHU. HepaBHOBECHBIE IIPOLIECCHI B CIOKHBIX CUCTEMAX U MOSBIECHUE
cTpensl BpeMeHH. Ponb cioyuaiiHbiX ()akTopoB B (hOpMHpOBaHMM CTpenbl BpeMeHu. DiaykTyanuu,
MOSIBIEHHE CAaMOOPTaHU3allMM B  OTKPBITBIX CHCTEMax M IepepacTaHue (QIyKTyaluu B
Makpockonuueckuil agp¢ext. Ponp 6udypxanuii. [loBegeHre SHTPONUN B OTKPHITHIX CUCTEMAX.

JlOnOJTHUTEIBbHOCTD, COOTBETCTBHE, NPOrH03. O0IHOCTL (yHAAMEHTAJIBHBIX BHIBOIOB

puszukn

[IpyHIMO AONOJHUTENBHOCTH M €ro BCEOOUIHOCTb. Vcronb3oBaHME MoOAenel sBIEHUN U
00BEKTOB B MpOIEcCEe MO3HAHUS KaK CIEACTBHE MPHUHIMIA JOMOJHUTENbHOCTH. OOpaTHbIe 3a7ayy,
CyOBeKTUBHBIH (akTop mpu ux pemeHHMH. OrpaHMYEHHOCTh MPUHIMIA JIOKA3aTEIbHOCTH B HAyKe.
[IpyHUMI cOOTBETCTBUSA, HAOJIO/AaeMble W HEHaO/to/aeMble BeNWYMHBI B (pusuke. TpeboBaHus K
dopmupoBaHuio (pHU3MUECKUX Teopuil. PacmmpeHHOe NOHUMaHWE MpPHUHLUOA JETePMUHU3MA.
CnyyaitHoe ¥ 3aKOHOMEpPHOE B IPUPOJIE U MPEeaesibl MPUMEHUMOCTH HAay4yHOro MporHosa. Hay4Hsiit
IPOTHO3 B Hayke 00 oOmiecTBe. Pusnka u kudepHeTnka. Crneasiue CUCTEMBI U YIIPaBICHHE.

4.2. Conepxanue JeKI Ui

Ne Gl
Kpatkoe conepxanue nekuuu = 3
/i 2 =
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DBONIOIUS M COBPEMEHHBIE MOJenu (Pu3nveckord KapTUHbBl Mupa. CoBpeMeHHAas
¢u3MKa Kak KyJabTypa HaOJIOACHHUM, MOACIMPOBAHUSA, SKCIEPHUMEHTAIBHOTO
HCCIICIOBAHUS U KOJIMYECTBEHHOI'O IPOTHO3MPOBAHUS SIBJIEHUW Ipupoabl. Pomb
(U3UKH B Pa3BUTUU TEXHUKH M arpoNpOMBIILIIEHHOTO MPOU3BOACTBA. KnHemaTnka
MaTepUAIbHOMN TOYKHU. KoopannarHasiit METOJI OIHMCaHus JIIBUKCHUH.
Kunematnueckoe  ypaBHEHME  JIBUJKEHUST W ONpeAeNsieMble IO  HEMY
KUHEMAaTUYECKUE XAPAKTCPUCTHUKH.

Bekropuplii cnoco0 omnucaHusi JIBWKEHUH. BEKTOphI IepeMenieHus, CKOpPOCTH,
YCKOpEHHS. YTJIOBbIE XapPAaKTEPUCTUKHU JIBHIKEHHUSI IO OKPYXKHOCTH. DJIEMEHTHI
penaTuBucTCKOM MexaHuku. [locTynaTel criennaabHOW TEOPUHU OTHOCHUTEIHHOCTH.
[IpeoOpazoBanus Jlopenna. Croxkenue ckopocteil. OTHOCHUTENBHOCTh JJIMHBI
OTPE3KOB U JJIUTEIBHOCTH BPEMEHHBIX HHTEPBAJIOB.

JlunaMyka maTepuaqbHOM TOYKM M TMOCTYINATEIbHOTO JBUXKEHUS TBEPJOTO Tela.
[Ipuniun  otHocuTenbHOCTU. 3akoHbl HptoroHa. Buaer cuin.  JluHamuka
BpalaTeIbHOTO ABUKEHUSA. MOMEHT cuiibl. MOMEHT MHEPIIMH. 3aKOHBI COXPAHEHUS
UMITyJIbCA U MOMEHTa HMMyJbca. VHepluanbHbIE U HEWHEpLUaIbHbIE CHUCTEMbI
orcuéra. CUIIbl HHEPLIMH MPU PA3ITUYHBIX BUJAX JIBUXKCHUS.

Pa60Ta, MOIIHOCTb MW OHEpPIusi. Mexanuueckas pa60Ta U  MOHIIHOCTL IIpH
IMOCTYIATCJIbHOM M BpalllaTCIIbHOM ABUXXCHUAX. Kunernueckas OHEpPIrusa U TCOpEMa
0 KMHETUYECKOH OHCPI'Uu.

KOHCGpBaTI/IBHI)IG CUJIbl W MNOTCHUHAJIbHAsA DSHCPIUs. HpI/IMepH INOTCHIHUAJIBHBIX
noJsici. 3akoH COXPaHCHHUA OHCPIrur B MCXAaHHKC.

Mexannueckue konebanus. KuHemaTnka rapMoHWYecKkux kKosieOanuii. CroxeHue
KojeOaHuil. AKyCTUYECKHE Pe30HATOPHI.

JluHamuka  rapMoHWYeckux — kojebanuid.  JluddepennmanbHOe  ypaBHEHHE
KojeOaHuil. 3aTyxarliue U BbIHYXICHHbIE KoneOaHus. MexaHM4ecKHuil pe3oHaHC.
MasTHUKH.

Mexanuueckue BOJHBL. BonHoBoe ypaBHeHue. Buabsl BonH. MHTepdepenius,
audpakius 1 qucnepcus BojaH. BonHel n nHopmarus.

OCHOBHbBIE TIOJIOXKEHUS MOJIEKYJISpHO-KMHETHYeCKOoW Teopuu. WMaeanbHbId ras.
OcnoBHoe ypaBHeHne MKT n ypaBHEeHUE COCTOSIHMSI MEAJIBHOTO Ta3a.

ArperatHble cocTosiHUS U (ha3oBble nepexo/ipl. PeanbHble ra3pl. CxKIKEHUE ra3oB.
Ocobennoctu  xkugkoro  cocrostHua.  CrtpoeHue  kpuctamioB.  JledekTs
KPUCTAIIINYECKOro cTpoeHus. [I[pouHOCTh U MIIACTUYHOCTD.

Asnenus mnepenoca. Juddysus, TEMIONPOBOIHOCTH M BHYTPEHHEE TpEHUE.
MonexynspHO-KHHETUYECKAsl TEOPUS SIBJICHUN MepeHoca.

10.

OCHOBBI TEpMOJMHAMUKHN. BHYTpEHHSI SHEPTHUs U MEPBOE HAYAI0 TEPMOTMHAMUKH.
PaGora u Temno€MKOCTh Ta3a MpHU pa3iMyuHBIX Mporeccax. Bropoit 3akoH
TepMOJIMHAMUKU. TernaoBble ABUTaTENW W X0noauibHbie MamuHbl. KITJ[ TernoBbix
JIBUTATEJIE U CTAaTUCTUYECKUN CMBICI BTOPOTO 3aKOHA TepMoauHaMuku. [loHsTue
sHTpormu. [loHsATHE O TepMOAMHAMHKE HEOOpPATUMBIX MPOIECCOB U OTKPBITHIX
CHUCTEM.

11.

DJIeKTpUYeCcKu 3apsa. Bs3ammoneicTBUe 3apsAlioB. DJIEKTPOCTATHYECKOE TMOJIE.
Bekrop HanpskxénHoctu. Pacuér anekrpocratnueckux nojed. [lorenuuman
AJIEKTPOCTaTHUECKOr0  moyiss.  PaboTra 1O TEpeMemeHuIo  3apsjioB B
3JIEKTPOCTATUYECKOM oJe. [Torennuman u rpagueHT MOTEHIMANA.
DKBUNOTEHIIUAIbHBIE TOBEPXHOCTH.

12.

BemecrBo B anekrpudyeckom 1nosie. [lonsipHble W HENOJIAPHBIE MOJIEKYJIBIL.
[onspuzanus JIADJIEKTPUKOB. Bexkrop CMEILICHUS. [IpoBoHMKHM B
IEKTPOCTATUYECKOM T0JIE. DIEKTPOEMKOCTh IPOBOIHUKOB. KOHIEHCATOPHI.
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13.

[TocTosiHHBIN 3neKTpUuecKuil TOK. 3akoH Oma. DnexkTpoaBrkywas cuia. [Ipasuna
Kupxropa wu pacu€rer osmektpuueckux 1eneil.  Kiaccuueckass — teopwust
NEKTPONpPOBOAHOCTH. BpiBox 3akona Owma. Ilpupona cBepXIpOBOAMMOCTH.
Hocurenn  Toka B pasiMyHBIX  IPOBOAHMKAX.  OJJEMEHTbl  TEOPHUH
anekTponpoBoaHocTH.  IlomynpoBognuku.  IlomynpoBogHUKOBBIE — ITPUOOPHI.
OneMeHTbl (QU3UYECKOM 31eKTpOHUKU. KOHTaKkTHbIE SBJIEHHA B MeTalIax M
IIOJIYIIPOBOJIHUKAX. YCIEXH COBPEMEHHOW IIOJYNPOBOAHUKOBOM KOMIIBIOTEPHOU
TEeXHUKU. BuoToku u 6uonHpopmaTHka.

14.

MarnutHoe mnone. B3auMoaeucTBue 3JIEKTPUYECKUX TOKOB. Pacd€rbl MarHUTHBIX
nosnei. 3akoHn buo-Casapa-Jlannaca. MaruuTHbele CBOMCTBa BellecTBa. [ua-, mapa-
u ¢eppomarneTuku. Jlomensl. DeppuTbl. DIEKTPOMATHUTHBIC CEMapaTOpPhl B
arpour>keHepun. JleficTBie MarHUTHOrO TMOJSI Ha DJIEKTPUYECKHH TOK H
IBUOKYIIHECs 3apsokeHHble yactuibl. Cuna Ammepa u cuna Jlopenma. Dddexr
Xomia. DIeKTPOABUTATEIIH.

15.

OnexTpoMaruuTtHas uHAyKuMs. 3akoH ®apanes u npaBuwio JleHna. MexaHusm
Bo3HUKHOBeHUst JJIC wuHaykuuu. I'enepatopel rapMmonuueckon OIC u
TpanchopmaTopbl. UHAYKTHBHOCTH MPOBOJHUKOB. DHEPT U MATHUTHOTO TIOJIS.

16.

[Tepemennslit anektpudeckuii Tok. Llenu nepemennoro toka. 3akon Oma Jis 1eneit
nepeMeHHoro Toka. IlomHoe compoTuBiIeHHE NEpPEMEHHOMY TOKY. BekropHas
nuarpamma. Pe3oHaHc B IeMsX NEPEeMEHHOT0 TOKA.

17.

OnexkrpomarauTHoe nosie. O606menue 3akona dapanesi. 3akoH MOJIHOTO TOoKa. TOK
CMEILIEHUS. DJICKTPOMAarHuTHbIE BOJIHBL. YpaBHeHHs MakcBemia. Cucrema
ypaBHeHHII MakcBemia B auddepeHnnanbHoil U nHTErpadbHON dopmax. BekTop
YwMmoBa-Iloitntunra. JlaBiaeHue cBera. ['apmonumdeckuid ocumiuiaTop. CBoOOIHBIC
JNIEKTPOMArHUTHBIC KojeOaHWs. 3aTyxalolue ¥ BBIHYKICHHBIC KOJICOaHUSI.
Pe3onanc.

18.

l'enepanus, mnepegaya W OpUEM  BJIEKTPOMArHUTHBIX  BOJH.  OTKpPBITHII
KosiebaTenbHbIi KOHTYp. [IpuHIMn paboThl paguonepeiaTunka U paguonpuEMHUKA.
Monynauus M JETEeKTUPOBAaHUE JJIEKTPOMArHUTHBIX BOJH. Paauonokauus u
tenesuaeHue. [llkana 37€KTpOMarHUTHBIX BOJH. PasznuyHble Quama3soHbl 4acTOT
AJIEKTPOMAarHUTHBIX BOJIH, UX XapaKTEepPHbIE OCOOEHHOCTH U TEXHUYECKUE CPEACTBA
ux nosyyeHus. Mcrnonbp3oBaHue BUIUMBIX YIbTPa(QHUONETOBBIX U APYTUX U3TydeHUN
B PaCTEHHEBOJICTBE U )KUBOTHOBOJICTBE.

19.

DneMEHTHI reOMEeTPpUYECKOM ONTUKU. OCHOBBI FEOMETPUUECKON ONTUKUA. DOpMyIIbl
Openens. Ilpunnun oOpatuMocTH cBeTOBBIX Jiyuei. IIpubopbl reomerpuyeckoit
onTuku. PoToMeTpusi.

20.

OnemenTsl BoiHOBOH onTuku. [Ipunnun Iroiirenca. Mutepdepenius cBerta.
KorepeHTHOCT M ONTHYECKUN XOJ Jyded. YCIOBUS MAaKCUMyMa M MHHUMYMA.
WNnrtepdepomerprl. Onementsl rojnorpadpun. [dudpakuus csera. Ilpunnun
Ioiirenca-®penens. Audpaxkuuonnas pemérka. Cnekrporpadus. Audpakuums
PEHTI€HOBCKHUX JIy4eil.

21.

BsaumopeiictBue u3nydeHus ¢ BeniectBoM. [lonspuszanus cBeta mpu OTpaKEHUU U
npenomsieHuu. [[BoitHoe myuenpenomiieHne. ONTHYECKH AaKTUBHBIE BEIECTBA.
Caxapumetpsl. MickyccTBeHHass aHM30Tponusl U €€ ucnoiab3oBanue. HopmanbHas u
aHoMmasibHas aucrepcus. TeroBoe u3nydeHue. AGCOITIOTHO YEPHOE TeNno. 3aKOHBI
Kupxroda, Credana-boneivana u Buna. ®opmyna I[lnanka. Onruueckas
nupomerpus. Porodrdpdexr. BHemnuil, BHyTpeHHUH U BEHTUIBHBIN (POTOIDDEKT.
VYpaHenune OiinmteiiHa. Ilpumenenue ¢orosnementoB. Oddext KomnroHa.
JlromuHecHieHTHOe ~ u3inydyeHue.  buomomuuecuenius.  PoroOuosoruyeckue
mpoueccel.  ®DotocuHTe3.  TepmMoauHamMuKka U MeXaHU3M  (OTOCHUHTE3a.
buosHepreruxa.
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22.

DneMeHTHl KBaHTOBOM MexaHHUKH. KoprycKymnsipHO-BOIHOBOU AyanusM. udpaxims 2
37eKTpoHOB. COOTHOIIIEHHsT HeomnpeaenéHHocTerd. YpaBuenue llpenunrepa. Atom
BOAOpOJA. OHEpreTHYeckne ypoBHHM artoma. [loTeHmmanm BO3OYKICHUS W
nonmzauuu. Iloctymatet  bopa. U3nydeHwe M MHOIVIOIIEHHE  SHEPTUMU.
Bonopononono6Heie noHBL. CTPYKTypa CIOXKHBIX aTOMOB. DHEPreTUYECKUE YPOBHU
B cnoxHbIx aromax. llpunmun Ilaynu. OnTuyeckue CHEKTpbl U CHEKTPBI
PEHTT€HOBCKOT'O U3ITy4YEHUS. [Tepuoauueckast cucTema AJIEMEHTOB
J.M.Menneneena.

23.

du3nka MOJIEKYJI. JHEPreTUIeCKre YpOBHU MOJeKyl. OOMEHHOE B3anMOJICHCTBHE. 2
MonekynsapHble  creKTpbl. [IpuHIMO ~ pabOThl  KBAHTOBBIX  I'€HEPATOPOB.
ONEeKTpOHHBIM NapaMarHUTHbIM pe3oHaHc. [lomuMepsl M KUIKHE KpPUCTAJLIBL.
OcCHOBHBIE BHJIbl KOJUICKTHUBU3AIMKA MOJICKYJ. fIBJIEHUE paJMOAKTUBHOCTU. Bubl
paMOAaKTUBHOTO pacmana. 3aKOH pPaauOoaKTUBHOro pacranga. CraOWibHBIE U
paaOaKTUBHBIE M30TOMNbI. [IpUHIMIBI paguOaKTUBALIMOHHOTO aHaiau3a. SnaepHbie
peakuunn. MexaHusm sSAepHbIX peakumil. llenmHas peakuuss geneHus  Anep
«Meuenble» aToMbl B 6nosoruu. [yt ncnonb30BaHus sIepHON SHEPTHH.

24,

DneMeHTapHbIE YaCTHUIIBL. Knaccudukanus AIIEMEHTAPHBIX YJACTHII. 2
B3auMomnpeBpanaeMocTb JIEMEHTAPHBIX 4YacTUIl. METOAbl YCKOPEHHsI YacTHll.
AnTtruactunel U aHTHBenlecTBO. CoBpeMeHHass (U3WKa W arpoOMH)KEHEpHs.
BemectBo u monme. OOBEKTHI W MPOLECCHL. DBOJIOLHMOHHBIE IPOIIECCHI
npeoOpa3oBaHusi MaTepuu. BelecTBeHHBIE, SJHEPTETHUECKUE, IICKTPOMArHUTHBIE U
nHpOpManMOHHBIE TpeoOpa3oBaHus OWO0OBEeKkTOB. PasButHe arpodusukw,
OMoMexXaHHUKH, OMOPHU3NKH, OMOPHEPTreTHKH, OMOMH(DOPMATHKH, OMOTEXHOJIOTHH U
arpoOuH)XCHEPUH.

HUroro 58

4.3. Conepxanue 1a00paTOPHBIX 3aHATHI

o/

Kom-Bo

HaumeHnoBanue 1a00paTOpHBIX 3aHATUN qacon

HSy‘lGHI/IG MEXaHHNYECCKOI'O IBMXKCHUS HAa MAllIMHE ATBy,I[ﬁ

OmnpeneneHre MOMeHTa nHepLUHU MasiTHHKA OGepOeka

Onpez[eneHI/Ie MOMCHTA MHCPIIUHU MCTOJOM KPYTHUJIIbHBIX KoJIeOaHM

W3ydenue konebaHU MaTEMAaTUYECKOT0 MAaITHUKA U OMPEJIeNIEHNE YCKOPEHUS
CcBOOOJHOTO MaIECHUS

I/I3yquI/Ie TapMOHHUYCCKHX KOJIEOAHHH C IOMOIIBIO MMPYKWMHHOTI'O MasATHHUKA

M3yueHne 3aTyxaromux KojaeOaH!i Npu BHYTPEHHEM TPEHHH

Ornpezenienne BI3KOCTH KUIKOCTH 110 MeTory CToKca

Onpenenenue ATUHBI CBOOOIHOTO Mpodera MoieKyn u ko3ddunuenra
BHYTPEHHETO TPEHHS BO3AyXa

HccnenoBanue QJICKTPOCTATUYCCKOI'O MOJIA

I/IBMepeHI/IC E€MKOCTH KOHACHCATOpa

RIB|l©ol o |[Nojoal & [wiNe-

M3mepenne compoTHBIEHUS] TPOBOJHUKOB METOJJOM MOCTa Y UTCTOHA

RN
N

I/IBYLICHI/IC LOCIIH ITOCTOSAHHOT'O TOKA

[EN
w

M3mepenre ropu30HTaIbHON COCTABISIONIEH MArHUTHOTO NOJIA 3eMIIN

[EEN
SN

I/ISYT-IGHI/IC LCIHU MEPEMCHHOT'O TOKA U ONIPCACIICHUC NHAYKTUBHOCTH KAaTyIIIKN

N ININININING N (NNIN DN NN
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W3ydeHnne audpakiiuy cBeTa U ONpeIeleHIe TMHBI CBETOBOM BOJIHBI IIPH

15 MOMOUTH TU(PAKIIMOHHON peréTKu 2
16 | [lomydeHue u aHATU3 MOJIIPU30BAHHOTO CBETA 2
17 W3ydeHue BpalleHus MIOCKOCTH MOJSIPU3alliY CBETa ONTUYECKH aKTUBHBIMU 4
BEIIECTBAMH
18 | M3ydeHne ONTUYECKUX THPOMETPOB 2
19 | Usydenue 3akoHOB BHemHEro GoTodaddexra 2
20 | AHanmu3 CrieKTpa U3JIyYCHHS Ta30pa3psTHON JTaMITbI 2
21 | AHanm3 CrieKTpa U3JIy4eHUs JJaMITbl HAKaJTMBaHUS 2
Hroro 44
4.4. Conep:xaHue NPaAaKTHYECKUX 3aHATHI
No . Kon-Bo
- HanMeHoBaHue MPaKTUIESCKUX 3aHATHN 4acoB
1 Kunemarunka 2
2 JlnHamuka 6
3 3aKOHBI COXPaHEHHS 4
4 MexaHnyeckue KoyueOaHus ¥ BOJTHBI 6
5 DJIeMEHTBI MOJIEKYJIIPHOM U CTaTUCTUYECKON PU3UKU 4
6 DNEMEHTBI TEPMOIMHAMUKH 4
7 DNEeKTPOCTaTUKA 4
8 I1OCTOSIHHBIN TOK, SJEKTPUYECKUE LIS U MaTEPHAJIBI. 4
9 [locTostTHHOE MarHUTHOE TOJIE 4
10 DeKTpOMarHUTHHIE KOJIEOAHUS U BOJIHBI. 6
11 | 'eomerpuyeckas 1 BOJHOBAs ONTUKA 4
12 | KsanToBas onTHKa 4
13 DreMeHThl KBAaHTOBOM MEXaHUKU M aTOMHOM (pr3uKH 4
14 ATOMHOE S7JpO U DJIIEMEHTAPHbIE YaCTULIBI 4
HTtoro 60

4.5. Buabl u copepxaHue CaMOCTOAATEIbHON padoThI 00y4Yaromuxcst

4.5.1. Buasl caMoCTOSITENbHON pabOThl 00yJaromuXcs

Bungsl camocrostenpHOI pa60TBI 06yqaloumx05{ KoanuectBo yacos
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[ToaroToBKa K MPAaKTUYECKUM 3aHITHSIM 48

[MonroroBka k 1a00paTOPHBIM 3aHATUSAM H K 3aIUTE 48

n1abopaTopHBIX paboT

CaMocTOATEIbHOE N3YYECHHE OTIIENBbHBIX TEM U BOIIPOCOB 29
IToaroroBka kK IpOMEKyTOYHOM aTTECTAL[UU 10
Hroro 135

4.5.2. ConeprxaHue caMOCTOSITEIIBHOW paOOThI 00yUYarOIIHUX CS

Ne Kon-Bo
HaumenoBanue Tem 1 BOpocoB

n/m 4acoB

1. Kunemaruka. 3amaum OauIMCTUKHM, HaBEIEHUS Ha Ilellb, ONTUMU3AIHNU 10
JBIDKEHUS, UX IPUMEHEHUE B arpOMHKCHEPUH.

2. Jlunamuka. PeaktuBHOe nBmxkeHue. JIBmkenwe HeOecHbIX Ted. I1oa€Tel B 10
KOCMOC. Y CTOMYMBOCTbD JBHKEHHUSI. [ MPOCKOMBL.

3. 3akoHbl coxpaHeHus. [lepegadya MOIMHOCTH B MEXaHMUYECKHX CHCTEMax.
[Ipobnema 6e3omopHoOro nBMKEeHHS. [Ipobiaema BEYHOro ABUTATENS MEPBOTO 10
pona.

4. Mexanuueckue KojeOaHUs M BOJHBIL. PacdyéT KOHKPETHBIX COCTOSHUU H 10
ornpeJieJIeHue COOCTBEHHBIX YaCTOT KOJIeOaTEeIbHBIX CUCTEM

5. DneMeHThl MOIEKYISIpHOM U cTatuctudyeckol ¢u3uku. OcoOeHHOCTH
KHUJIKOTO COCTOSIHUA. [10BEpXHOCTHOE HATSKEHHE, CMAaYMBaHUE, KAWIUISIPBHI. 10
[TouBeHHas Biara v MOJUB PaCTEHUM.

6. DneMeHTbl TepMOJMHAMHUKU. TemioBas 3HeEpreTuka M €€ 3KOJIOTHYEeCKUi 10
acrekT. Ternmon3oauus, METOAbl 5KOHOMHUHU TEILIA.

7. Onektpoctatuka. (CTaTMYecKOe  3JIEKTPUYECTBO.  JJEKTpPU3ALMS  Tell. 10
JIBroKeHue 3apsiKEHHBIX YaCTUIl B DJIEKTPUUECKHUX TOJAX. AHATOTUH MEXIY
AJEKTPOCTATUUECKUM M T'PAaBUTALIMOHHBIM TMOJISIMH.

8. [TocTOosIHHBIN TOK, JIEKTPUYECKHE LENU U MaTepuaibl. DIEKTPUUECKHI TOK B 10
KUAKOCTAX ¥ razax. KopoHHbIH pa3psa. DnekTpouinbTpel.

9. [TocrosaHoe MaramuTHOe moje. [locTositHHbIE MarHuThl. MarHuTHoe moje 10
3emnu. JIBuKeHUE 3apsDKEHHBIX 4YacTUIl B MarHUTHBIX Tonax. Macce-
CIIEKTPOMETPHSI.

10. | DnexTpomarHuTHbele KonebaHus W BosiHBL. M300perenue paauo. Ilepenaua 9
CUTHaJIOB. PaninocBsi3p 1 paanosnokanus. MUKpOBOJIHOBASI TEXHUKA.

11. | T'eomerpudeckasi u BOJHOBas onTuka. OnTudeckue n300paxkeHus. MexaHusm 8
3penusi, neexTrl 3perns. OnTudeckue siBJIeHus B atMocdepe.

12. | KeanToBas ontuka. JlromMmuHectieHIHs. BBIHYXICHHOE W3JTy4EHUE W 8
ONTUYECKUE KBaHTOBBIE TeHepatopbl. @otonbl. OmbiT bére, addekr
KomnroHa.

13. | DneMeHTH KBAaHTOBOW MeXaHWKH U aTOMHOHM (u3uku. [locraHoBKa 3amad o 8
NBIKEHUH MUKpodactuil. OmnepaTopbl (u3nyueckux BeMWYuH. KBaHTOBBIC
COCTOSIHUSI.

14, | AToMHOE SapO M BJIEMEHTapHbIC 4YacTUIlbl. VOHW3HMpYIONMEe HW3JIYYCHHUS W 8
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OLICHKa MX JIEWCTBHS HA Marepualbl MU JKUBbIE OpraHU3Mbl. MeToabl
W3MEpPEHHUS] MHTEHCHUBHOCTH HWOHU3UPYIOUIUMX U3NydeHUul. EcTecTBeHHBIN
panuanoHHbIN QOH.

15. | CoBpemenHas du3nveckas kKapTuHa Mupa. Posib pu3nKu B pa3BUTUH TEXHUKH 4
Y arponpOMBIIIIEHHOTO MPOU3BOJICTBA.
Hroro 135

5. YueOHO-MeTOANYeCcKOe o0ecnieyeHrne CaMOCTOsITeIbHOI padoThl 00y4yaromuxcst
0 AUCHHUILINHE

YyebHo-meToanueckue pazpabotku umerorcs B Hayunoii 6ubnmoreke ®I'bOY BO HOxhHo-
VYpansckuii 'AY:

1. OcHOBBI BHOpPAIIMOHHOW MEXaHUKH [DJEKTpOHHBIM pecypc] : yuebd. mocobue s
CaMOCTOSITENTLHON pabOTHl CTYJCHTOB OYHOW M 3a04HON (opM OOydeHHs HAIpaBICHUS MMOATOTOBKH
23.03.03 Dkcmnyaraiys TPaHCIOPTHO-TEXHOJIOTUYECKUX MalIMH M KoMILIeKcoB / FOxHO-Y panbckuii
I'AY, HUucturyr Arpounxkenepuu ; coct.. E. M. bacapeiruna [u gp.| .— Yensbunck: HOxHo-
VYpanbckui I'Ay, 2016 — 58 c. — Hocrtyn u3 JIOKaJbHOMN CeTH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonHoBas M KBaHTOBas ONTHKA [DJEKTPOHHBIA pecypc| : METOJUYECKHE YKa3aHWs U
3amaHusl mo ¢u3MKe Juid O0akanaBpoOB M CTYIEHTOB HMHXXEHEPHBIX crenuanbHocTed / coct.: E. M.

bacapeiruna [u ap.] ; FOxuno-Ypansckuit I'AY, UnctutyTt arpounkenepun .— Yensounck: HOxHo-
VYpanbckui I'Ay, 2015 — 41 c. — Hocrtyn u3 JIOKaJIbHOMN CeTH
http://192.168.0.1:8080/localdocs/fisika/12.pdf. — Hocryn u3 ceTH Wurepuer

http://188.43.29.221:8080/webdocs/fisika/12.pdf.
3. MonekymspHas Qusuka [DIeKTpoHHBIM pecypce] : Meroa. ykasanus / coct.. E. M.

bacapeiruna [u np.] ; FOxHo-Ypansckuit 'AY, UHctutyT arpounxkenepun .— 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.

6. DoHJ 01IEHOYHBIX CpeacTB 1Jisl MIPOBECACHUSA
HpOMeHCYTO‘IHOﬁ aTTeCTallun 06yqamumxcsl o AMCHMIIJIMHE

Jlise ycTaHOBIIEHUSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywatomuxcs TpedoBanusiM PI'OC
BO pazpabotan (QOHJ OLIEHOYHBIX CPEICTB JI TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U IMPOBEIEHUS
IPOMEKYTOUHOW arTecTauuu oOyyaromuxcs Mo JucuuiuinHe. @OHA  OLEHOYHBIX CpEeACTB
npeacrasieH B [Ipunoxenun.

7. OCHOBHASI M JONOJTHUTEIbHAS y4eOHas TUTepaTypa, He00X0AUMas /15l OCBOCHHSA
AUCHHUITIIMHBI

OcHOBHas U JOTIOTHUTEbHAS yueOHas TuTeparypa umeeTcs B Hayunoit OubnuoTeke u
ANEeKTpOHHOU HHpOopMaImoHHO-00pa3oBarensHOi cpene @I'BOY BO I0xHO-Ypansckuii [AY.

OcHoBHasi JInTepaTypa

I'pabosckuii P.U. Kypc dusuku [DunekrposHsiil pecypcel: yued. nocooue / P.M. I'paboBckuid -
1.1. MockBa: Jlamp, 2012 - 608 c¢. - Jloctyn K momHoMyY Tekcty ¢ caiita DBbC Jladb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3178.

1.2. UBanos U. B. COopHHK 3a1a4 110 KYPCY OCHOBBI (hU3uKU U Ouodusuku [ DinekrpoHHbIi pecypcel:
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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
javascript:DoNothing()
javascript:DoNothing()
javascript:DoNothing()
javascript:DoNothing()
javascript:DoNothing()
javascript:DoNothing()

/ NBanoB M. B. - Mocksa: Jlaup, 2012 - Jloctyn K mosHOMY Tekcty ¢ caiita DBC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1l 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. COOpHHK BOIIPOCOB M 3aJay 1o obueil dusnke [DiaexTpoHHBII 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.

JonosHuTEILHAS JTUTEPATypa

HBanos U. B. OcHoBBI u3uku u Ounodusuku [DuekrpouHslii pecypcel: / Usanos U. B. -
1.5. Mocksa: Jlaus, 2012 - Joctyi K moaaoMy TekcTy ¢ canta ObC Jlaus:
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. - Jocrym k nosiHoMy Tekcry ¢ caiita OBC Jlanb:
http://e.lanbook.com/books/element.php?pll id=71750.

Kamamnukos H. I1. IIpakTHKYM 0 pelIEHHIO 3a4a4 110 001eMy Kypey dhuszuku. Kojiebanus u
17 BouHbI. Onruka [Daexkrponsslil pecype]: / Kamamnaukos H.I1., KoxxeBaukos H.M., KoTeipiio
" 'T.B., Cruupun I'.I". - Mocksa: Jlaup", 2013 - JlocTyn k noHoMy Tekcty ¢ caiita ObC JlaHp:
http://e.lanbook.com/books/element.php?pll id=38839.

Kamamnukos H. I1. IIpakTHKYM 110 pEIEHHIO 3a7a4 110 0011eMy Kypcy (pu3uku. OCHOBEI

KBaHTOBOM (hm3uky. CTpoeHHe BelecTBa. ATOMHAS U gaepHas hHU3KuKa [ DIeKTPOHHBIA pecypc]:
1.8. / Kamamunkos H.I1., KoxkxesunkoB H.M., Koreipiio T.B., Criupun I'.I'. - Mocksa: Jlans", 2014 -

JocTyn K mogHoMy Tekety ¢ caita ObC JlaHp:

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

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

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

CoopHuuk 3a1a4 no dhusuke [daexkrpounsiii pecype]: / P. 1. bessepxusts, H. H. 'opoxoBckuid,
110 P. 1. I'pabosckuii; [lox pen. P. M. I'paboBckoro - Mocksa: Jlane, 2012 - 128 ¢. - JlocTym K
7" mosmHOMY TeKCcTy ¢ carita ObC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3899.

8. Pecypchbl nH(pOpMALIMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH « AHTEepHET», HEOOXOAMMbIE
JJIS1 OCBOEHMS IV CHUTLTHHBI

1. EnnHOE OKHO AOCTyIa K yueOHO-MeTOIMYecKuM pazpaboTkam https://toypray.pd

2. OBC «Jlanw» http://e.lanbook.com/
3. YuuBepcuretckas oudarnorexka ONLINE http://biblioclub.ru

9. MeroauvecKkue YKa3aHUus Il 00y4al0IUXCH M0 OCBOCHHUIO TUCHHMILIHHBI

Y4eOHo-MeToanYeCKHE pa3paboTk umeroTest B Hayunoit  OuGnnotexe u 3IIEKTPOHHON
uHpopManoHHo-00pa3oBarenbHoil cpene PI'BOY BO HOxHo-Ypansckuii [AY:
1. OcHOBBI BHOpPAIIMOHHOW MEXaHUKH [DIEKTPOHHBIA pecypc] : yueb. mocobue st

CaMOCTOSITENIbHON paboTHl CTYJEHTOB OYHOM M 3a04HOW (popM OOy4UEHHs HampaBiICHUS MOATOTOBKU
23.03.03 DkcruryaTaiys TPaHCMOPTHO-TEXHOJOTUYECKUX MAIMH U KoMIuiekcoB / KOxHO-Y panbckuit
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I'AY, Uncturyr Arpounkenepun ; coctT.. E. M. bacapeiruna [u np.] .— YensObunck: HOxHO-
Ypanbckui Ay, 2016 — 58 c. — Hocryn u3 JIOKaJIbHOMN CETH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.
2. BosnHOBas M KBaHTOBAas ONTHKA [ DJIEKTPOHHBIN pecypc]| : METOANYECKUE YKa3aHUs U 3aaHUS
o ¢u3uke 7151 6aKalaBpoB U CTYACHTOB MHKEHEPHBIX creruanbHocTei / cocT.: E. M. bacapsiruna [u
ap.] ; KOxuno-Ypansckuii [AY, UactutyT arpounxkenepun .— Yensaounck: FOxuo-Ypansckuit 'AY,
2015 .— 41 c¢. — Jlocryn u3 nokambHoi cetu http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
JHoctyn u3 cetu Murteprer http://188.43.29.221:8080/webdocs/fisika/12.pdf
3. MonekynsapHas ¢usuka [DneKTpoHHBIH pecypc| : Meron. ykasaHus / cocT.. E. M.

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

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

10. UudopmanuoHHble TEXHOJIOTHH, HCIOJIb3yeMble MIPU OCYIIeCTBICHUHU
o0pa3oBaTeIbHOIO Mpolecca Mo AUCHUIINHE, BKII0Yasl epeYeHb NPOrpaMMHOro odecrie4eHust
U UH(OPMAIHOHHBIX CIPABOYHBIX CHCTEM

B HayuHoil GubinmoTreke ¢ TepMUHAIBHBIX CTAaHIIMNA IPEJOCTABIIAETCS JOCTYI K 0a3aM JaHHBIX:
- KoncynpranTllntoc (cipaBouHbIe IPABOBBIE CUCTEMBI);

- Texakcnept (nHGopManMoHHO-cripaBoyHas cucrema ['OCToB);

- «CenbXxo3TexHMKa» (aBTOMAaTU3UPOBAHHASI CIIPAaBOYHAs! CUCTEMA).

- My TestX10.2.

11. MaTepuajbHoO-TeXHUYecKas 0a3a, HeoOXoaUMAast AJIsl OCYIIECTBJICHUS
00pa3oBaTeILHOIO NMpolecca no AUCHHUILINHE

YueOHbie AYJIUTOPUH [JIA MPOBECIACHUSA 3aHﬂTI/[I7[, NMpEeAyCMOTPECHHBIX nporpaMMoﬁ,
OCHAIIICHHbIC OﬁopyJIOBaHI/IEM N TEXHUYCCKUMHU CpEeACTBAMHU Oﬁy‘IEHHH

1. VYuebuble aymutopuu 2053, 2093, ocHaiuieHHble OOOpPYIOBaHHMEM U TEXHHUYECKUMHU
CpEICTBaMHU JIJIsl BBITOJIHEHUS J1a00paTOPHBIX padoT.

2. Aynuropus 3103, ocHaleHHas:

- MYJIbTUMEIUIHBIM KOMIUIEKCOM (KOMIIBIOTED, BUAECOMPOEKTOD);

- KOMIIBIOTEPHON TEXHUKON C BUPTYaJIbHBIMU aHAJIOTaMHU J1a00paToOpHOro 000py10BaHHUS.

ITomemenus 1J1si CAMOCTOATEILHOM PadoThI 00y4al0IMXCS

1. ITomemenue 303 1151 caMOCTOSTENBHON pabOTHI, OCHAILIEHHOE KOMITBIOTEPHOM TEXHUKOMH ¢
MOJIKJIIOUeHueEM K cetu «HTepHeT.
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IlepeyeHb 000py10BaHMSA W TEXHUYECKHX CPeICTB 00y4YeHUsI

. YcraHoBka s1a0op. «MasTHUK yHuBepcaibHbIil"(OM13)»

. YcranoBka s1abop. «Mammnaa AtByna» (OM 11)

. YcTaHOBKa JUIst OTpeIeTICHNs] OTHOIICHHS YIEIbHBIX TEINIOEMKOCTEH BO3/1yXa
. Harnsaaeie yueOHbIe TOCOOUS

. Kommniext naboparopun "IneKTpruuecTBO U MarueTusm"

. Monoxpomatp YM2

. YcTaHOBKa JIJIs M3y4eHUsI 3aKOHOB T€OMETPUUICCKON ONITHKHU

. YcTaHoBKa 715 U3y4eHus: AUPpakiuu

. YcTaHoBKa 715 n3ydeHus nHTepdepeHIn cBeTa

10. YcranoBka 151 M3y4eHUS NOJIIPU3ALMM CBETA

11. YcranoBka amst u3y4eHus abcotoTHO yepHoro Tena(pnkl 1m)

12. YcraHoBKa AJi UCCIEOBaHMS XapaKTEPUCTUK BaKYyMHOI0 (DOTO3IeMEHTa

O 00 1N DN K~ W~
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IIPH/IOKEHUE

®OHJ OHEHOYHBIX CPEJACTB

AJId TEKYIIECTO KOHTPOJIA YCIIEBACMOCTH U ITPOBCACHU A HpOMC)KYTOLIHOI\/JI arrecralmuu
o0yJarmuxcs

20



[EEN

COJEPXAHME

KomneTreHuuu u ux UHAUKATOphl, (GOpMUPYEMBIE B MPOLIECCE OCBOCHUS AUCIUIIIMHBI
[lokazaTenu, KpuTepuu U  I[IKAJIA  OLEHUBAHUS  UHIUKATOPOB  JIOCTHUKEHUS
c(hOpMHUPOBAHHOCTH KOMITETEHIUIT
TumoBsie KOHTPOIBHBIC 3aMaHUA W (MJIM) WHBIC MaTEpHabl, HECOOXOIUMBIC IS OICHKH 3HAHHMH,
YMCHI/II‘/'I, HaBBIKOB U (I/IJ'II/I) OIlbITa JACATCIBHOCTHU, XapaKTCPHUIYIOIIUX C(bOpMI/IpOBaHHOCTI)
KOMIIETEHIIMM B IIPOIIECCE OCBOEHUS TUCIUIUINHBI
MeTtoaudeckne MaTepHralibl, ONpeIeaiolIre IPOoLeayphl OLIEHUBAaHUS 3HAHUN, YMEHUH,
HABBIKOB ¥ (WJIHM) OTIBITA IEATEIHHOCTH, XapaKTEPU3YIOIINX C(HOPMUPOBAHHOCTH
KOMIIETEHIINI
4.1. OLeHOYHBIE CPEACTBA JIs MPOBEACHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
41.1. Omnpoc Ha NpaKTUYECKOM 3aHATUU

4.1.2. OueHuBaHue oTYeTa MO TAOOPATOPHOI paboTte
4.1.3. TecrupoBanue

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

4.2.2. Dk3ameH
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1. KomnereHuuu U UX HHAMKATOPHI, (popMuUpyeMble B Ipoliecce OCBOEHUS AUCHUILIMHBI

OIIK-1. CnocobeH pemiaTe TUIOBBIE 33a1a4d MPO()ECCHOHATBLHON ACATEIHPHOCTH Ha OCHOBE 3HAHHM
OCHOBHBIX 3aKOHOB MAaTEMaTHYEeCKMX M €CTECTBEHHBIX HAyK C NpPHUMEHEHHEM HH(OPMAIIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHM

Kom n ®opmupyembie 3YH HaumenoBanue
HaNMEHOBaHUE 3HAHUA yMeHusl HABBIKH OLICHOYHBIX
HHIIKATOpa CpeacTs

TIOCTYKCHUS
KOMIIETCHIINHT
Na-1.0I1K-1 Ob6yuaromuiics Ob6yuarommuiics Obyuarommuiics Texymmas
Hcnons3yer JOJDKEH 3HATh! JOJDKEH YMETh: JOJDKEH BIAJETh: | aTTeCTaluA:
OCHOBHBI€E 3aKOHEI OCHOBHBIE 3aKOHEI HCIIOB30BaTh HaBBIKAMHU: - ompoc  Ha
€CTECTBEHHOHAYYHBI | €CTECTBEHHOHAYYHBI | OCHOBHBIE 3aKOHBI UCIIONB30BAHUS [PAKTHICCKOM
X TUCIHILIAH IS X OUCTIMIUIAH €CTeCTBEHHOHAYYHBI 3HAHWH OCHOBHBIX ?aHHE;I;éT o
pemieHus (Ppuzukn) mist X DUCIHUIUINH 3aKOHOB naboparopHoii
CTaHJApTHBIX 33/1a4 B petieHus (pusukn) mis €CTECTBEHHOHAYHBI | 26076
COOTBETCTBUH C CTaHJapTHHIX 33/1a4 B perieHus X JUCHUTUIAH - TeCTHpOBaHUE
HaIpaBIEHHOCTHIO COOTBETCTBUU C CTaHJapTHBIX 337249 B (dpuzukn) moast I[IpoMexyTodHa
npodeccuoHaIbHON HaIpaBJICHHOCTHIO COOTBETCTBHUH C peteHus s aTTECTAIMs:
JIeITEIIbHOCTH npodeccuoHaIbHON HaIpPaBJICHHOCTBIO | CTAHAAPTHBIX 337a4 B | - 9K3aMEH;
JEATENBHOCTHA npohecCHoHaNbHON COOTBETCTBUHU C - 3a9eT
- (b1.0.10-3.1) JeATEIbHOCTH HaIPaBIEHHOCTHIO
- (b1.0.10-v.1) podhecCHOHATBHOM
JESATCILHOCTH -
(b1.0.10-H.1)
OIIK-5. CmocobGeH y4dacTBOBaTh B IPOBEJIEHUU OKCIEPUMEHTAIBHBIX  HMCCIEJAOBAaHUNH B
npodeccHoHaNBbHOMN e TENbHOCTH
Kox n HanmeHOBaHKE Dopmupyembie 3VYH Hanmenosanue
HHJAWKATOpa 3HAHUSA YMEHUSA HaBbIKU OLEHOYHBIX
JIOCTHIKEHHUS CpeacTs
KOMITCTCHITHH
NJ-1.0IIK-5 Oo6yuatommmiics nowken | OOywaromuiics nomwkeH | OOyuarommiics qoivkeH | Tekymas
Y‘IaCTByeT B 3HAaThb: OCHOBHEIC YMETh: UCNIOJIL30BATh BJIAACThH: HABbIKaAMU: arrecranuus.
OKCIICPUMCEHTAJIbHBIX 3aKOHBbI OCHOBHBIC 3aKOHBI HUCHOJB30BaHUS 3HAHUN - OTBET Ha
HUCCIICAOBAHUAX €CTCCTBCHHOHAYYHBIX €CTCCTBCHHOHAYYHBIX OCHOBHBIX 3aKOHOB MPaKTUICCKOM
ANIEKTPOOOOPYOBaHUS | IUCHUILIMH (QU3UKK), | AUCUMIUIMH (PU3MKH) B | €CTECTBEHHOHAYYHBIX | 3aHSITHH;
U CPEACTB HCIIONB3YIOIIKECS B 9KCIEPUMEHTANIBHBIX JUCUMILIMH (QU3UKK) B | -  OTYET 110
AaBTOMAaTHU3allun OKCICPUMEHTAJIbHBIX HUCCIICA0OBAHUAX OKCIICPUMEHTAJIbHBIX na6opaT0pH0171
HCCIIEIOBAaHUAX AIEKTPOOOOPYIOBAHUS HCCIIEeTIOBAHUAX pabore;
AIEKTPOOOOPYIOBAHUS Y CPEICTB 3JIEKTPOOOOPYIOBAHUS | - TECTHPOBAHUE
" CpCACTB aBTOMaTu3anuu - " CpCICTB HpOMC)KyTO‘IHaH
aBTOMAaTHU3AIUU (51.0.10-Y.2) aBTOMAaTHU3ALIMU - aTTecTalusl:
—(b1.0.10-3.2) (b1.0.10-H.2) - DK3aM€H,;
- 3a4CT

2. lloka3zaTe/iu, KpUTEPHH U IIKAJIA OLIEHUBAHUS WHIUKATOPOB IOCTHKEHUS] KOMIEeTEeHIH

dopMmupyemsle

KpI/ITCpI/II/I U IIKaJIa OUCHHUBAHUA PE3YJIbTATOB O6yquI/I$I MO JUCIHUIIIIMHE

3VH
Henocrarounslii JlocTatouHsIit Cpennuii ypoBeHb BrIcoknii ypoBeHb
YPOBEHB YPOBEHB
b1.0.10-3.1 OOyuaromuiicst He OOyyatommuiicst ciabo OOyuaronuiics ¢ OO0yuaromuiics ¢

3HACT OCHOBHEIC
3aKOHBI

3HACT OCHOBHBIC 3aKOHBI
C€CTCCTBCHHOHAYYHbBIX

HE3HAYUTEIbHBIMHA
OLINOKaMHU 1

TpeOyeMoii CTeTICHbIO
MOJIHOTBI U TOYHOCTH
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€CTECTBEHHOHAYYHBIX

JUCUUILIMH ((DU3UKH)
JUISL peLIeHUS

CTaHAapTHBIX 33/1a4 B

JTUCTIATUTAH (PU3UKN)
JUTSL pEIICHUS
CTaHIAPTHBIX 33724 B
COOTBETCTBHUH C

OTACIbHBIMH
npo0eraMu 3HaeT
OCHOBHBIC 3aKOHBI

€CTECTBCHHOHAYYHBIX

3HAET OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCUUIIMH ((U3UKH)
JUIS pelIeHus

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 | OOywarommiics cmabo | OOywarommiics ymeer | OOywarommiicss  ymeer
yYMEET HCIIONb30BaTh | yMEET  HCIIOIb30BaTh HCTIONIb30BaTh HCTIONB30BATh
OCHOBHBIE  3aKOHBI | OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAyYHBIX | €CTECTBEHHOHAyYHbIX
quctuinive (pusukn) | auctmruine  (fusukwm) | aucnumuivH (usuku) | aucuuiuinH - (pusukm)
JUIst pemenust | st pemeHus JUISL peLICHUS Ut pemeHus
CTaH/JApTHHIX 33/1a4 B | CTAaHJAPTHBIX 3aJad B | CTaHAAPTHHIX 33/la4 B | CTAaHJApTHBIX 3agad B
COOTBETCTBUH C | COOTBETCTBHUHU c COOTBETCTBUH C COOTBETCTBHHU c
HaIpaBIEHHOCTHIO HaINpaBJICHHOCTHIO HaIpaBJICHHOCTHIO HalpaBJICHHOCTHIO
npodeccroHaNbHOM npodecCHOHANBHOM IpodeCcCHOHANTBHOM TIpodeCCHOHANBHOMN
JeATEIIBHOCTH JEATETbHOCTH JIESITEIIEHOCTH JEeATeIIBHOCTH
B51.0.10-H.1 OO0yJatomimiics: He Oobyuarommuiics cnabdo OO0y4atontuiics ¢ Obyuarommiics
BJaficeT HaBBIKaMHU BJIaJIceT HaBBIKAMHU HEOOIBITIMHU cBOOO/IHO BrIasIEeT
UCTIONIb30BaHMS WCTIONB30BaHMS 3HAaHUH 3aTpyIHEHUSIMA HaBbIKAMHU
3HAHUH OCHOBHBIX OCHOBHBIX 3aKOHOB BJIaJIeeT HaBbIKAMHU UCIIOJIb30BaHHMs 3HAHUI
3aKOHOB €CTECTBEHHOHAYYHBIX | HCIHOJIb30BaHUS 3HAHUMN OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX | JUCHUIUIMH ((HUUKH) OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX
JUCUUILIHH ((DU3UKH) JUIsl pELICHUS €CTECTBEHHOHAYUYHBIX JUCUUILIMH ((DU3UKH)
JUISL peLIeHUS CTaHIApTHBIX 3a/1a4 B JUCUUIUIMH ((DU3UKH) JUISL peLLICHNUS
CTaHAAPTHBIX 33/1a4 B COOTBETCTBHH C JUISL peTICHUS CTaH/IapTHBIX 3371349 B
COOTBETCTBHH C HaIpaBJIEHHOCTHIO CTaH/apTHBIX 3a/1a4 B COOTBETCTBHH C
HaIpaBJIeHHOCTHIO podecCHOHANTBHOM COOTBETCTBHH C HaIpaBJIEeHHOCTHIO
npodeccHoHAIBLHOM JeATeIbHOCTH HaIpaBJIEHHOCTHIO TIpodeCcCHOHANBHOM
JeATeTbHOCTH podecCHOHANTBHOM JeATeIIbHOCTH
JIeATeIbHOCTH
51.0.10-3.2 OO0yJaromnimiicst He Oobyuarommiics cnado OO0yJarontuiics ¢ OO0y4aromuiics ¢
3HaeT OCHOBHBIE 3HAET OCHOBHBIE 3aKOHBI HE3HAYUTEIbHBIMU TpeOyeMoii CTeNeHbI0
3aKOHBI €CTECTBEHHOHAYYHBIX OIIMOKaMU U MOJIHOTBI ¥ TOYHOCTH
€CTECTBEHHOHAYYHBIX | AMCHMIUINH ((PHU3UKN), OTAEIBHBIMU 3HAEeT OCHOBHBIEC 3aKOHBI
JUCTIUIUTMH UCTIONIB3YIOIIHECS B mpoberaMu 3HaeT €CTEeCTBEHHOHAYYHBIX
(buzukm), SKCIEPUMEHTAIbHBIX OCHOBHBIE 3aKOHBI JTUCIUTUINH ((pU3UKH),
HCTIONB3YIOIINECS B UCCIIETOBaHMUAX €CTeCTBEHHOHAYYHBIX UCIIONIb3YIOIINECS B
9KCTIEPUMEHTAIBHBIX | 3JIEKTPOOOOPYIOBAHUS JUCIUIUINH ((DU3UKH), 9KCIIEPUMEHTAIIbHBIX
HCCIIeJOBAaHUAX U CPEICTB HCTIONB3YIOIINECS B HCCIIEIOBAHUAX
JJIEKTPO- ABTOMAaTH3ALUH 9KCTIEPUMEHTAIIbHBIX IIEKTPOOOOPYIOBAHUS
00opynoBaHus U HCCIIEIOBAHUAX U CPEICTB
CpeacTB IIEKTPOOOOPYIOBAHUS ABTOMATH3ALUH
aBTOMAaTH3alNN U CPENCTB
ABTOMATH3ALIUH
b1.0.10-Y.2 OO6yuJarommiics He Obyuarommiics cnabo OO0yJaronmiicss ymeeT OOyqaronuiicss ymeeT
yMeeT HCIIOJIb30BaTh yMeeT HCIIONB30BaTh HCTIOIb30BaTh HCTIOTb30BaTh
OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI OCHOBHbIE 3aKOHBI OCHOBHbIE 3aKOHBI
€CTeCTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
qucnuiuiaH (pusukn) | auctmiuivH (GU3UKHM) B | OUCHUIUTNH (GU3UKH) B | JUCIMILIMH (PHU3HUKH) B
B 9KCIIEPUMEHTAIIbHBIX 9KCTIEPUMEHTAIIbHBIX 9KCTIEPUMEHTAIIbHBIX
9KCTIEPUMEHTAIIBHBIX HCCIIEIOBAHUAX HCCIIeIOBAHUAX HCCIIEIOBAaHUSAX
HCCIIeJOBAaHUAX 3JIEKTPOOOOPYAOBaHUS | 3NEKTPOOOOPYAOBaHUS | 3NIEKTPOOOOPYHAOBAHUS
JNEKTpPO- U CPENCTB U CPENCTB U CPENCTB
o0opynoBaHus U ABTOMAaTH3ALUH ABTOMATH3aLUH aBTOMATH3aLUH
CpEACTB

23




aBTOMAaTH3alUU
b1.0.10-H.2 OO0yyarormuiics He OO6yygarommiics cinabo OO0yuarontuiics ¢ OO0yyaronuiicst
BJIAJIEET HABLIKAMU BJIaJIcE€T HABBIKAMU HEOONBIINMHI CcBOOOIHO BIIaJEET
HCITOIb30BaHMS HCIIOIL30BAHHUS 3HAHUI 3aTPYAHCHUSIMU HaBLIKAMH
3HAHUN OCHOBHBIX OCHOBHEIX 3aKOHOB BJIaJIcE€T HaBLIKAMU HCIIOIL30BAHUS 3HAHUM
3aKOHOB €CTECTBCHHOHAYYHBIX KCIIOIb30BaHUS 3HAHUM OCHOBHEIX 3aKOHOB
€CTECTBCHHOHAYYHBIX | MUCIMIUIMH (PHU3UKH) B OCHOBHEIX 3aKOHOB €CTECTBCHHOHAYYHBIX
JCIUILTAH ((DU3UKH) IKCICPUMECHTAIBHBIX €CTECTBCHHOHAYYHBIX JqucuuIuiaH (Gu3uku) B
B HCCIIENOBAHMUAX mucuuIuinH (QU3nKn) B SKCIEPUMEHTAIBHBIX
SKCIIEPUMEHTAIBHBIX | 3IEKTPOOOOPYIOBAHHS IKCIIEPUMEHTAIBHBIX HCCIIEI0OBAHUAX
HCCIIE0BAHUAX U CPEICTB HCCIIEIOBAHUAX AIIEKTPOOOOPYIOBAHHS
ANEKTPO- aBTOMAaTH3AIUU AIIEKTPOOOOPYIOBAHHS U CPEICTB
000opymoBaHUs U U CPEICTB aBTOMAaTH3alUU
CpeICTB aBTOMATH3AIUU
aBTOMAaTH3aIUU

3. TunoBbIie KOHTPOJIbHBIC 3aIaHUA U (l/l.]'l]/l) HHBbIC MaTE€pHUaJbI, H606X0)II/IMI>IC JJIF OCHKHU
3HaHHﬁ, yMeHHﬁ, HAaBBbIKOB U (HJI]/I) onbITa 1€ATCJIBHOCTH, XapPaKTCPU3YIOLIIHX
C(l)OpMI/IpOBaHHOCTI) KOMIIeTEHIINI B nmpouecce OCBOCHUS JTUCHHUIIIMHBI

TunoBble KOHTPOJIbHBIC 33JaHUSI U MAaTEepPHAIIbl, HEOOXOIUMBIE 7Sl OLEHKU 3HAHUI, yMEHUN U
HaBBIKOB, CO/ICPIKATCS B yU€OHO-METOIMIECKHUX pa3padOTKax, MPUBEICHHBIX HIDKE.

1. OcHOBBl BHOpAIIMOHHON MEXaHUKU [DIEKTPOHHBINH pecypc] yuel. mocobue st
CaMOCTOSITENTLHON pabOTHI CTYJCHTOB OYHOW M 3a04HOW (opM OOy4YSHHs HANpaBJICHUS IMOATOTOBKU
23.03.03 Dkcmnyaraiys TPaHCIOPTHO-TEXHOJIOTHYECKUX MalIMH M KoMILIeKkcoB / FOxHO-Y panbckuii
I'AY, HUucturyr Arpounxenepuu ; coct.. E. M. Bbacapeiruna [u gp.] .— Yensbunck: HOxHo-
VYpanbckui I'Ay, 2016 — 58 c. — Hocrtyn u3 JIOKaJbHOMN CeTH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonmHOBas M KBaHTOBas ONTHKA [ DJIEKTPOHHBIN pecypc]| : METONUYECKUE YKa3aHUS U 3aJaHUS
o ¢usuke s 6akaJaBpOB U CTYACHTOB HH)XCHEPHBIX crienuanbHocTel / cocT.: E. M. Bacapsiruna [u
ap.] ; KOxuno-Ypansckuii [AY, UactutyT arpounxenepun .— Yensaounck: FOxHo-Ypansckuit 'AY,
2015 .— 41 c¢. — Jlocryn u3 nokambHoi ceru http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
Hoctyn u3 cetn Mateprer http://188.43.29.221:8080/webdocs/fisika/12.pdf

3. MonekynsapHas ¢(usuka [DIeKTpOHHBIH pecypc| : Meron. ykasanus / cocT.. E. M.
bacapeiruna [u np.] ; FOxHo-Ypansckuit 'AY, UHcTutyT arpounxenepun .— Yensounck: FOxHo-
VYpanbckuit Ay, 2017 — 20 c.— Hoctyn u3 JIOKaJIbHOM 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. MeToau4ecKkue MaTepHaJibl, ONpee/siiolue Npoue1ypbl OLeHNBAHUS 3HAHUI, YMEHUI,
HABBIKOB M (MJIM) ONBITA AEATEIbHOCTH, XapaKTepU3yIMX C(POPMUPOBAHHOCTH
KOMITeTeHIM I

B panHOM pasgene METOAMYECKUE MaTepHalbl, ONPEACIAIOIIME IPOLEAYpPbl OLEHUBAHUS
3HAHWW, YMEHUH, HABBIKOB, XapaKTEpHU3YyIOUIUX 0a30BbIi 3Tan (OpMHUPOBAHUS KOMIETEHUUN IO
mucuuinie «Pu3KKay, IPUBEACHBI IPUMEHUTEIBHO K KaXKIOMY U3 HUCIIOIb3YEMBIX BUJOB TEKYILIErO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOYHON aTTeCTallui 00y4YaroluXCsl.

4.1. OueHo4HbIe CPEACTBA AJIS1 POBEICHUS TEKYLIEro KOHTPOJIS YCIeBAEMOCTH

4.1.1. Onpoc Ha NPaKTUYECKOM 3aHSITHH
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OTBeT Ha MPAaKTUYECKOM 3aHSATUHU UCIOJIb3YETCS JIIsl OLIEHKHU KaueCcTBa OCBOCHHUS 00Yy4aroIIuMes
OCHOBHOH TpodeccHoHanbHON 00pa3oBaTeIbHON MPOrpaMMBbl MO OTAEIBHBIM BOIPOCAM U TeMaM
IUCHUIUIMHBL. Tembl ¥ TMaHbl 3aHATHH (CM. MeToApa3paboTku M. 3) 3apaHee cOOOLIAIOTCS
oOyyaromumcsi. OTBET OIICHMBACTCS OLICHKOH «OTIMYHO», «XOPOLIO», «yIOBJIETBOPUTEIHHO» WIIH
«HEY/IOBJICTBOPUTEIILHOY.

Ne OlLieHOYHbIE CPEJICTBA Kon u HanmenoBanue
TunoBble KOHTPOJBbHBIE 3alaHus © (WJIU) WHBIE MaTepHAabI, WHJUKATOpa
HEOOXOUMBIE JUISl OLIEHKU 3HAHWM, YMEHUI, HAaBBIKOB U (MJIM) OIbITa KOMIIETEHIINH
JESITEIIbHOCTH, XapaKTePU3yIOIINUX c(hOpPMUPOBAHHOCTH
KOMIETEHIIMH B MPOLIECCE OCBOCHMUSI TUCIUTUIMHBI

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

panuyca nucka. Onpenenuts Juisi MOMeHTa BpeMeHu 4,0 ¢ 3HaueHue OCHOBHBIE 3aKOHBI
yria MeXIy BEKTOpamMH IOJHOTO U HOPMAJIbHOTO YCKOPEHMi, a | €CTeCTBEHHOHAYYHBIX

TaK)K€ YUCJIO 000POTOB, CAECIAHHBIX TUCKOM K JAHHOMY MOMEHTY OT JTUCIUTUIUH JJIS
Havana BpamieHus. 300pa3uTh BEKTOPHI BCEX KHHEMATHUUYECKUX perieHus
BEJIMYMH B yKa3aHHBII MOMEHT BpEMEHU CTaHJIapPTHBIX 3a/1a4 B
COOTBETCTBUU C
HaIpPaBJIEHHOCTHIO
npodeccuoHanbHOM
JIESITEJIbHOCTH
2 | I'anpBanometp umeet conpotusienue 200 Om, u npu cuie Toka 100 NJ-1.0I1K-5.
MKA cTpeika OTKIIOHEHHS Ha BCIO mKkamy. Kakaih mo0aBOYHBII VYyacTByeT B
pPE3UCTOpP HAA0 MOJKIIOYHTH, YTOOBI TpUOOp MOXKHO OBUIO | AKCIEPUMEHTAIbHBIX
MCIIOJIb30BaTh KAaK BOJIBTMETP JUIsl U3MEPEHUs HampsbkeHus 1o 2 B? UCCJIEJOBaHMSIX
Kakoii myHT HaJl0 MOAKIIOYUTH K 3TOMY T'allbBAHOMETPY, YTOOBI €r0 | 3IEKTPOOOOPYAOBAHUS
MOKHO OBbUIO MCHOJIb30BaTh KaK MUJUIMAMIIEPMETP AJII M3MEHEHUS U CPEICTB
cuibsl Toka 10 10 MA? aBTOMAaTHU3aIluU

Kpurepun onenku orBera (Tabi.) JOBOJATCS /0 CBEACHUS OOy4YarOIIMXCS B Hayalle 3aHATHU.
OneHka 00BsBISIETCS 00YYAIOLIEMYCS] HETTOCPEICTBEHHO MOCIIE OTBETA.

Ilkana Kpurepun onenuBanus

- 00yJaroIuiics TTOJTHO YCBOMII YUeOHBIN MaTepuan,

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

- Marepuajg M3J0XKEH TIPaMOTHO, B ONPEIACICHHOW JIOTUYECKOMN
MOCJIEI0OBATEIFHOCTH, TOYHO UCIOJIb3YETCs TEPMUHOJIOTHUS;

- TIOKa3aHO YMEHHUE WJUIIOCTPUPOBATH TEOPETUUECKUE TOJIOKEHUS
KOHKPETHBIMHU IPUMEPAMH, IPUMEHATh UX B HOBOM CUTYallUu;

- MPOJIEMOHCTPUPOBAHO YMEHUE PEIIATh 33]1a4H;

- MOFYT 6BITB HOHYHIQHI)I OOHA—AIBEC HCTOYHOCTHU HpI/I OCBCLICHNU
BTOpOCTeHeHHBIX BOHpOCOB.

Onenka 5
(oTnMyHO)

OTBET YIOBJICTBOPSICT B OCHOBHOM TPEOOBaHUSAM Ha OIEHKY «5», HO TIPH
Ornenka 4 9TOM UMEET MECTO OJIMH U3 HEAOCTaTKOB:

(xoporo) - B YCBOCHHM Y4eOHOTO Marepuaja JOMYIIeHbl HEOONbIIHNe MPOOebl,
HE MCKa3UBIIIUE COIEP)KAHUE OTBETA;

- B pCIICHUHU 3a1a4 JONMYIICHBI HE3HAYUTCIIbHBIC HCTOYHOCTH.

Orenka 3 - HEMOJIHO WJIM HETOCIEN0BAaTeIbHO PACKPHITO COepIKaHUe MaTepHara,
(YIOBIETBOPUTENLHO) | HO TOKa3aHO OOIee MOHMMaHHE BOMPOCAa M TMPOJAEMOHCTPHUPOBAHBI
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YMEHUS1, JOCTAaTOUHbIE 1JI JaJdbHEHIIEro YCBOCHUs MaTepuania;

- UMENHCh 3aTPpyAHEHHs] WIM JAONYIIEHbl OIIMOKM B ONpeAeTeHUN
MOHATHI, WCIOJIb30BAaHUM TEPMHHOJIOTHH, OIMHUCAHUU (DU3HMUECKHUX
3aKOHOB, SIBJICHUI M MPOLECCOB, PEUICHUH 3a]1a4, UCIIPABICHHBIE MOCTIE
HECKOJIbKUX HABOJAIIUX BOIMPOCOB;

- HEMOJIHOE 3HaHHWE TEOPETHYECKOro Mmarepuana; oOydaroluiics He

MOXCT ITPUMCHUTDH TCOPHIO B HOBOH CUTYyal1u.

BAYKHOI 4acTHU y4eOHOro Marepuana;
Onenka 2 ya P ’

(HEYTOBJICTBOPUTEIIHHO)
TEPMHUHOJIOTHH,

nmponeccoB, pCHICHUMU 3aJa4, KOTOPLIC HC
HCCKOJIBKHX HAaBOAAIINX BOITPOCOB.

- HE PacKpbITO OCHOBHOE COZIepKaHHe yueOHOro Marepuaia;
- o0Hapy)XeHO HE3HaHWE WJIM HEMOHMMaHHWe OoJbIled win Haumboiee

- JIOMYIIEHBI OMIMOKU B OMPEICICHUU TMOHSATHH, MPU HCIOIB30BAHUN
B OINUCAaHUU (PUIUUYECKUX 3aKOHOB,
WCIIPABIICHBI

SIBJIEHUU U
nocie

4.1.2. OuenuBanue oT4yera mno 1aboparopHoit padore

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

JIOBOJISITCS JI0 CBeJIeHUsl 00y4JarolnuXCsl B HaYasIe 3aHsITHH.

Ne OneHoYHbIE CPEJICTBA Kon n nanmenoBanue
TunoBble KOHTPOJbHBIE 3alaHus W (WIU) UHBIE MaTepHalbl, WHJUKAaTOpa
HEOOXOAUMBIE JIJIsl OIIEHKH 3HAHUW, YMEHUMN, HABBIKOB U (MJIN) OTBITA KOMITETCHIIUH
JESITEIbHOCTH, XapaKTepPU3YIOIIHNX c(OpMUPOBAHHOCTD
KOMITETCHIIMI B TIPOIECCE OCBOCHHUS TUCIIUTUTMHBI

1 1. Yto Ha3bIBaETCSA CUIJION TSXKECTH? N/1-1.0IIK-1
2. Yro nogHUMaeTcs Mo/ CUJION BCEMUPHOT'O TSATOTEHUS? Hcnonssyer
3. 3anumute GopMyiTy A OMpeeNieHUs] YCKOPEHUS CHITbI TSYKECTH. OCHOBHBIE 3aKOHBI
4. Kak onpezensiercss ycKOpeHHe CBOOOHOTO MaJieHHsI C TOMOIIBIO €CTECTBEHHOHAYUHBIX
MaTeMaTU4YeCcKoro MasiTHUKa? JUCUUIUIUH AJIs
5. YUrto Ha3bIBaE€TCSI MATEMAaTHUYECKUM MasiTHUKOM? pereHus
6. Kak onpenenuts nepuoj konedaHuii MaTeMaTHUECKOTO MasiTHUKA? | CTaHIAApTHBIX 3a7a4 B
COOTBETCTBHUU C
HaIpaBJIEHHOCTHIO
npodecCuOHATbEHON
JIEATETbHOCTH
2 1. Uto moHuMaeTcst moj COMPOTUBIIEHUEM MPOBOTHUKA? N-1.0IIK-5.
2. OT Kakux napameTpoB MPOBOJIHHUKA 3aBUCUT €r0 CONPOTUBJICHUE? VYyacTByeT B
3. Kak 3aBUCHUT COPOTUBIIEHNE METAITTINYECKOTO TPOBOAHHUKA OT AKCTICPUMEHTATBHBIX
TeMIiepaTypbl? UCCIIEI0BAHUSX
4. 3mepeHue copoTUBIEHUI METOAOM MOCTa Y UTCTOHA. 3EKTPOoOOOpyI0BaHUS
5. Kak onpenenuTs nojiHOE CONPOTUBIECHUE TIPH MOCIEI0BATETLHOM U CpPE/ICTB
U TIapajuieIbHOM COEIMHEHUU PEe3UCTOPOB? aBTOMaTHU3AINH

OTtuer OICGHUBACTCA IO YCMOTPCHHUIO ITp€rioaaBaTeIsd OHGHKOﬁ COTIUYHO», «XOPOLIO»,
«YHAOBJICTBOPUTCIBHO», «HCYAOBJICTBOPUTCIBHO» HIIN OLICHKOM GBauyTCHO», «HEC 3aUTCHO». OI_ICHKE[

«3a4TE€HO» CTaBUTCS oOydarommmcs, ypoBeHb 3YH koTophix

COOTBETCTBYET

KpUTEpUSIM,

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

OreHka 00BABIIAETCA 00YJaIOMEMYCsl HEMOCPEICTBEHHO TOCIIE CIaYl OTUETa.
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Hkana Kpurepun onenuBanus

- U3JIOKEHHE MaTepHalia JOTHYHO, TPAaMOTHO;
- CBOOOIHOE BJIaJICHUEC TEPMHUHOJIOTHEH;

- YMCHHUC BBLICKA3bIBATh U O6OCHOBaTB CBOM CYXKIACHHUA IIPU OTBCTC Ha
KOHTPOJIbHBIE BOIPOCHI;

- YMCHHC OIIUCBIBATH (1)I/I3I/I‘-ICCKI/IC 3aKOHBI, ABJICHUA U IPOUCCCHI;

- yMEHHE TPOBOIUTH U OI[CHUBATh PE3YJbTAThl H3MEPEHHUIA,

- CITIOCOOHOCTH PelIaTh 3aJa4u.

Ornenka 5
(oTIIMYHO)

- U3JI0KEHHE MaTepuasa JOTHYHO, TPAaMOTHO;

- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEH;

Onenka 4 - OCO3HAHHOE IMPUMEHEHHE TEOPETUYECKUX 3HAHUU JJIs OMUCAHUS
(xoporo) (U3NYECKNX 3aKOHOB, SIBJICHUH W TPOLECCOB, PEIICHUS KOHKPETHBIX
3aa4, TPOBEACHHUS U OICHMBAHHS pPE3yJIbTAaTOB HM3MEPEHMH, HO
coJiepkaHue u (hopMa OTBETA UMEIOT OTJICIbHBIE HETOYHOCTH.

- N3JI0)KEHHE MaTepualia HeTroJIHO, HEMOCIEeA0BaTEIbHO,
- HCTOYHOCTH B OHNPCACICHHUU HOH?[TI/If/'I, B INPHUMCHCHUU 3HAHUH JJIsA
onmucaHusi (U3MYECKUX 3aKOHOB, SBICHHH W TMPOLECCOB, PEUICHUS
KOHKPCTHBIX 3aa4, IPOBCACHUS U OLICHUBAHUA PE3YyJIbTATOB HBMCPCHI/IPJI,

- 3aTpyIHEHUS! B 000CHOBAaHUH CBOUX CYXKJICHUH;

- OoOHapyXMBaeTCs HEJOCTaTOYHO TIJIyOOKOE€ IOHMMAHUE H3YyYEHHOTO
Marepuaa.

Onenka 3
(YIOBIETBOPUTEIHHO)

- OTCYTCTBUE HEOOXOAMMBIX TEOPETHUECKUX 3HAHHIA;, JOMYIICHBI OIIUOKH

B ONpE/CICHNH TOHATUN W ONMCAaHUHM (PU3MYECKHX 3aKOHOB, SIBICHUH U
Onenka 2 MIPOLIECCOB, MCKAXEH KX CMBICI, HE pELIEHbl 3a/jayd, HE IpPaBUIbHO

(HEYIOBIIETBOPHUTEIILHO) | OLICHUBAIOTCS PE3yIbTaThl H3MEPEHUIA;

- HEe3HaHHE OCHOBHOTO Marepuaja y4eOHOIl HpOrpamMMbl, IOMYCKAIOTCS

rpyOble OIIMOKH B M3JI0KEHUU.

Ilkana Kputepun oneHuBanus

- U3JI0)KEHHE MaTepuasa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BIIa/ICHUE TEPMUHOJIOTHEIH;

- YMEHHUE BBICKa3bIBaTb U OOOCHOBATh CBOU CYXKIEHHUS TNPU OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHUE ONUCHIBATh (PU3MUECKUE 3aKOHBI, SBICHUS U MPOIIECCHI;

- YMEHHE NMPOBOJIUTH U OLIEHUBATH PE3YyJIbTaThl U3MEPEHMUII;

- CIOCOOHOCTH pelaTh HWHXKCHEPHbIE 3a/Jaud (JOMyCKAaeTCss Haludue
MaJO3HAYUTENbHBIX OMIMOOK WM HEIOCTATOYHO TOJHOE PACKPBITHE
coJiepKaHue BOIMPOCA WU MOTPEITHOCTh HEMPUHIUITHAIBHOTO XapaKTepa
B OTBETE HA BOIPOCHI).

O11eHKa «3a4TEHO»

- OTCYTCTBHE HEOOXOJUMBIX TEOPETHUECKUX 3HAHUH; JOMYIIEHbI OIIMOKU
B ONpECIICHUH TOHSATHIA W ONMUCAHUN (PU3MUYECKUX 3aKOHOB, SIBICHHHA H
MPOIIECCOB, MCKAXXEH MX CMBICI, HE pELIeHbl 3aJaud, He IPaBHIbHO
OLIEHUBAIOTCS PE3y/IbTaThl U3MEPEHUH;

- HE3HAaHHWE OCHOBHOTO MaTrepuaia y4eOHOH MpOTrpaMMBI, IOMyCKAarOTCS
rpyOble OIMOKH B U3JI0KEHUU.

O1eHKa «He 3a4TEHO)

4.1.3. TectupoBanue

TectupoBanue HCHOIB3yeTCA M OLEHKM KadecTBa OCBOEHHUS OOYyYaroIIMMCS OCHOBHOI
npodeccHOHaNbHON  00pa3oBaTeIbHOM MPOTrpaMMbl MO  OTACIBHBIM TeMaM WK  pasjesam
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TUCIUTIINHBL. TecT mpencraBisieT co00i KOMIUIEKC CTaHIAPTU3MPOBAHHBIX 3aJlaHWN, TTO3BOJISFOIIHMI
YIIPOCTUTH MHPOLENYyPYy H3MEpeHHs] 3HAaHUK M yMeHHi oOywaromumxcs. OOy4aromuMmcsi BbIIAIOTCS
TECTOBBIC 3a1aHUs ¢ (HOPMYJIUPOBKON BOIPOCOB M MPEIOKEHUEM BbIOpATh OJIUH MPABUIBHBIA OTBET

N3 HCCKOJIbBKHUX BAPUAHTOB OTBCTOB.

Ne OlLieHOYHbIE CPEJICTBA Kon u HanmenoBanue
TunoBble KOHTPOJbHBIE 3aJaHus M (WIM) UHBIE MaTepHabl, MHAMKATOpa
HE00XO0AUMBbIE AJIs1 OLIEHKU 3HaHUM, YMEHUH, HABBIKOB U (WJIN) OIBITA KOMIIETCHIINH
JESITENIbHOCTH, XapaKTEepU3YIOIINX c(OpMHPOBAHHOCTH
KOMIIETEHIIMH B IPOLIECCE OCBOECHUS TUCIUIIIMHbI

1 1. Eciu uMIynbCc CUCTEMBI MaTEpUAbHBIX TOYEK B OTCYTCTBHU NA-1.011K-1
BHEIIIHUX CHJI OCTAETCs MOCTOSIHHBIM, TO LEHTP MAcC 3TOM CHUCTEMBI Hcnonb3yer
MOJKET JIBUTAThCH ... OCHOBHBIE 3aKOHBI
- PABHOMEPHO U NPSAMOJIUHEHHO €CTECTBEHHOHAYYHBIX
- C IOCTOSIHHBIM YCKOPEHUEM JUCLUIUINAH JJIs
- C IEPEMEHHBIM YCKOPEHUEM peLeHus

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

CTaHAApPTHLBIX 3a71a4 B
COOTBCTCTBHUHU C

OTHOCUTEJIBHO  OCH, TMpoXojsdllell  uepe3 ILEeHTp oOpyda | HaIlpaBJIEHHOCTbIO

NEPIEeHIUKYIAPHO IJIOCKOCTH, B KOTOPOH JIGKHUT 0Opyd, paBeH | mpodeccruoHaIbHOMI
2

I=mR®. Eciu ock BpaieHusi nepeHecTH NapauleJbHO B TOYKY Ha JESTENIbHOCTH

o0pyue, ToO MOMEHT UHEepLUU 00pyda

- YMEHBIIUTCS B 2 pa3a

- yBenuuutcs B 1,5 pasza

- HEe U3MCHUTCS

- ymeHbIutes B 1,5 paza

- YBEJIMYHUTCS B 2 pasa

3. OTHOCUTENHHON BETHUNHOM SBIIAETCS ...
- CKOPOCTh CBETA B BAaKyyMe

- OapUOHHBII 3apsiy

- IUTUTEIHHOCTh COOBITHS

- DIIEKTPUYECKUH 3apsij

4. Cpennsisi KWHETHYECKAsi SHEPTUST MOJIEKYIIbI UICATBHOTO Ta3a Mpu

temmnepatype T paBHa e=iKT/2.. 3nechk i=Ny+ Ny, +2Ny, TIE Ny, Nyp, Nk —

YHCIIO CTEINEHEeH CBOOOJBI MOCTYMATENbHOrO, BPAIIATEIbHOTO H
KO0JIe0aTebHOTO JIBHKCHHH MOJIEKyibl. [Ipu yCIIOBHH, YTO MMEHOT
MECTO TOJBKO IOCTYNATEIbHOE W BpalaTeIbHOE JBIDKCHHE, IS
Bosopoaa (Hz) uucio i paBHO

-7

5. B mpouecce M30TEpPMHUECKOTO COOOIIEHUS TeMja MOCTOSHHOM
Macce UACAIBHOTO ra3a ero SHTpOnus ...

- HE MEHSETCS

- YMEHBIIAETCs

- YBEIMYUBAETCS

6. I3MeHeHne BHYTPEHHEN SHEPTUM ra3a MPOU30IUIO TOJBKO 3a CUET
paboThI CXKATUSA TA3a B ...

- U30TEPMHUUYECKOM IPOLECCE

- 1300apHOM Ipolecce
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- N30XOPHOM ITpoLecce

- aAnabaTUYecKOM IMpolecce

7. ToweuHsli 3apsn +q HAXOOUTCA B LEHTPE CQEpUUIECKOM
nosepxHocTu. Eciu 3aps cMecTuTh U3 LeHTpa cepbl, OCTABIISS €ro

BHYTPHU HEC, TO IIOTOK BCKTOpa HaIps’KCHHOCTHU
OJICKTPOCTATUYCCKOI'O ITOJIA YEPE3 ITOBEPXHOCTH C(i)epbl. ..
YMCHBIIUTCA

HC U3MCHUTCA

YBCIIUUUTCA

8. Eciiu yBenM4UTh B J1BA pa3a HAIIPSHKEHHOCTh 3JIEKTPUUECKOT0 OIS
B IIPOBOJIHUKE, TO yJI€JIbHAs TEIIOBAasi MOIIHOCTb TOKA ...

- YMEHBILUTCS B JBa pas3a;

- HE U3MEHUTCS;

- YMEHbIIUTCS B 4 pa3a

- YBEJIMYHUTCH B 4 pasa,

- YBEJIMUUTCS B JIBa pa3a;

9. Ilpu mnomemeHUM JUAJIEKTPUKA B DIIEKTPUUYECKOE  I10JIe
HAIpPSDKEHHOCTh  AJIEKTPUYECKOrO0 IO BHYTPU OECKOHEYHOTO
OJTHOPOJHOTO  M30TPOIHOIO AMIJIEKTPUKA C  JUDJICKTPUYECKON
IPOHULIAEMOCTBIO €...

- OCTaeTCs HEeM3MEHHOMN

- OCTAETCsl PaBHOU HYJIIO

- YBEJIMUUBAETCA B € pa3

- YMEHbINIAETCS B € pa3

10. YMeHblIeHHE aMIUIMTYIbl KOJIEOAHUN B CHUCTEME C 3aTyXaHUEM
XapaKTepU3yeTcs BpeMeHeM penakcanuu. Eciu npu Hen3MEeHHOM
OMHYECKOM CONPOTUBJIEHUH B KOJeOATeTbHOM KOHTYPE YBEIUYHUTH B
2 pa3a UHAYKTUBHOCTb KaTYIIKH, TO BPEMsI peIaKCallyH. ..

- YMEHBIINTCS B 2 pas3a

- YBEIIMYUTCS B 2 pasa

- yBeNUUuTCs B 4 pasza

- yMeHbIINTCS B 4 pa3a

1. Kakoe siBeHHE JIEKUT B OCHOBE JEICTBUS caxapumerpa?

- HHTep(epeHIns NOIIPU30BAHHOTO CBETA;

- IBOHOE JIy4EIIPEIOMIICHHUE;

- BpallleHHe TUIOCKOCTH MOJISIPU3ALINY;

- I3MEHEHHE NHTEHCUBHOCTH CBETA.

2. VYcraHoBka g TnonaydeHus koiseny HproToHa ocBemaercs
NaJa0IIKUM HOPMaJIbHO MOHOXPOMAaTHYECKUM CBETOM JUIMHOMN BOJIHBI
0,6 mxMm. OmnpexnenuTe TOJNIIUHY CJIOS BO3AyXa, TaM, TI€ B
OTpPaXEHHOM CBETE BUJIHO IIEPBOE CBETIIOE KObI0 HploTOHA.

- 0,15 MrM;

- 0,30 MKM;

- 0,45 MKM;

- 0,75 MKM.

3. Uemy paBHa pa3HOCTh BOJIH, IPUXOIAIIMX B JAHHYK TOYKY OT
JIBYX coceqHux 30H Openens?

NJ-1.0I1K-5.
VYyacTByeT B
9KCHEPUMEHTATbHBIX
HCCIEIOBAHUIX
3JIEKTPO00OPYI0BAHNUS
U CPEICTB
aBTOMaTH3aluU
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4. Ha  nmudpakumoHHYI0  pemieTky — MagaeT  HOPMAaJIbHO
MoHOXpomaTuueckuid cBeT (A=0,7 wmkm). Omnpenenure mnepuos
Iu(paKIMOHHOW  peleTKH, €cld Ha JKpaHe BuaHo 11
TU(PPAKINOHHBIX MAKCUMYMOB.

- 3,5 MKM;

- 7,0 MKM;

- 7,7 MKM;

- 0,14 MxmM.

5. Ompenenute CKOpOCTh CBETa B BOJE, eciiu yrou bprocrepa mpu
OTPaXKEHUU CBETA OT IOBEPXHOCTHU BOJIbI OKA3aJICS PaBHBIM 53°.

- 3.10° m/c;

-2,8:10° w/c;

- 2,25-10° m/c;

- 1,33-10° m/c.

6. Kak wu3MeHseTcs MHTEHCHUBHOCTb €CTECTBEHHOTO CBETa,
MPOLIEIIIET0 Yepe3 OUH MosIpu3arop?

- YyMEHbILAeTcs B 2 pasa;

- yMeHbIIaeTcs B 2 pasa;

- YCUJIMBAETCA B 2 pasa;

- ocTtaercsi 6e3 U3MEHEHUH.

7. Ha nneHky olMHAaKOBOM TOJIIMHBI (TIOKa3aTelb npesnomienus 1,4)
HOpMAaJIbHO MajaeT Oemnblii cBeT. [Ipu kakoil HaMMEHbIIEH TOJIIMHE
TUICHKH OTPaKEHHBIN OT Hee CBEeT OynueT 3eieHbiM (A=0,56 Mxm)?

- 2107 v

- 1107 v

-0,4-10° m;

-0,5:107 .

8. Ompenenute KUHETHUECKYIO HHEPrui0 (HOTORIEKTPOHOB, €CIH
paborta BbIXOJla paBHA 4,8-10'19 JIx, a JacTtoTa ITaJIafoliero cBeTa
1-10" ¢*, h=6,6-10"* Jik-c.

-1,8-10™"° k;

-3,3-10™"° Jix;

- 4,810 Ik

-6,6-10™° k.

9. ®oton c¢ sHeprueit 100 k2B B pesynprare KOMITOHOBCKOIO
paccestHUsl Ha D3JEKTpPOHE OTKJIOHWiCS Ha yroa 90°. Ompenenure
SHEPrHIo paccesHHOro poroHa. OTBET OKPYTIUTE JI0 LIETBIX.

- 68 x3B;

- 84 x3B;

- 92 k3B;

- 102 xB.

10. IomHas my4yeunyckaTenbHasi CIOCOOHOCTh aOCOMIOTHO YEPHOTO
TeNa paBHa 3 Br/cm?. Onpenenure IJIMHY BOJIHBI, COOTBETCTBYIOLIYIO
MaKCUMYMY UCITYCKaTeNbHOW CIIOCOOHOCTH 3TOTO Tefa.

- 6,1 MKM;

- 3,4 MKM;

- 1,91 MrMm;

- 0,8 MKM.
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[lo pesynpraTam TecTa o0O0ydYaromeMyCsi BBICTABISETCS OICHKA «OTIUYHO», «XOPOIIOK,
«YIOBJIETBOPUTEIBHO» UITU «HEYIOBIETBOPUTEIHLHO.

Kputepun ouenuBanus orBera (Tali.) JOBOAATCA A0 CBEACHUS OOydYaloOIIMXCS [0 Hadyala
TecTUpoBaHus. Pe3ynpTar TecTupoBaHusi OOBSBISETCS 00ydaromeMycss HEMOCPEACTBEHHO TMOCIE ero
clayu.

Mhcaza (% apas ALY oTBETOD)
OneHka 5 (OTJIUYHO) 80-100
Ornenka 4 (Xoporio) 70-79
Onenka 3 (yI0BIETBOPHUTEIIBHO) 50-69
Ouenka 2 (HeyIOBIETBOPHUTEIILHO) menee 50

TecroBbie 3amaHus, WCHOJB3YIONIMECS IS OIEHKH KayecTBa JUCHUIUIMHBI C TTOMOIIBIO
nHpopManMoHHbIX TexHojoruk, mnpuBeAaeHsl B PIIJ[: «10. HWHpopManuoHHBIE TEXHOJIOTHH,
UCIOJIb3YEMbIE TPU OCYIIECTBJIEHUU O00pa30BaTEIbHOTO IIpolecca MO JUCUUIUIMHE, BKIIOYas
MepeveHb MPOrPaMMHOT0 o0ecriedeHUsI 1 HH(OOPMAIIMOHHBIX CITPaBOYHBIX cuctem» - My TestX10.2.

4.2. IIpoueaypsl M OLlCHOYHbIE CPEACTBA /s IPOBEIEHUS IPOMEKYTOYHOM aTTeCTANU

4.2.1. 3auer

3ayer sBnseTcs (QOpPMOH  OLEHKM KadecTBa OCBOGHHMS OOYYarOIIUMCS  OCHOBHOM
npodeccuoHaIbHOM 00pa3oBaTeIbHOM HpPOrpaMMbl IO paszienam JucHMIUIMHBL. [lo pesynabratam
3ayeTa 0OydYaroIIeMycCsl BBICTABJISIETCSI OIEHKA «3aYTEHO» WIIM «HE 3auTEHO»; OLEHKA «OTIMYHOY,
«XOPOIIO», «YAOBJIETBOPUTEIILHO», «HEYAOBIETBOPUTENBLHO» B ciydae Ju(QepeHIIMPOBAHHOTO
3ayera.

3ayer NOPOBOAUTCS MO OKOHYAHMM UTEHHUs JIeKIMH W BBIIOJHEHUS J1aOOPaTOPHBIX
(mpakTUYeCKUX) 3aHATHHA. 3adyeT NMPUHUMAETCS IMPEnoJaBaTesIIMH, MPOBOAUBIIMMU JIaOOpaTOpHbIE
(mpakTHUECKUe) 3aHATHS, WM YUTAIOMIMMU JIEKIMM 1O JaHHOM aucuuiuinHe. B ciydae oTcyTcTBHS
BEIYyLIEro IMpernojaBaTess 3adeT MPUHUMAETCs MpernojaBaTesieM, Ha3HAYEHHBIM pacHopsiKEeHHEM
3aBeayromero kadenpoit. C paspemieHus 3aBeayroniero kageapoi Ha 3a4eTe MOXKET MPUCYTCTBOBATh
npernoiaBaTens Kadeapsl, IPUBJICUSHHBIN I TOMOLIH B IPUEME 3aueTa.

[IpucyTcTBHe Ha 3adere MpemnojaBarened c Jpyrux kadeap 0e3 COOTBETCTBYIOIIETO
pacropsKeHUsl peKTopa, MPopeKTopa Mo yuebHoi paboTe i AekaHa GpakyabTeTa He JOMyCKaeTCsl.

®opma(bl) NPOBENECHUSA 3adeTa (VCMHbIL ONnpoc no Ounemam, nucbMeHHas paboma,
mecmupoganue u Op.) ONpeneNsoTcs Kadheapoil U JOBOAATCSA 10 CBeAEHUs oOyyarolluxcs B Hayale
ceMecTpa.

Jlnis mpoBesieHMs 3aueTa BeAYIIMi IMperojaBaTellb HaKaHyHE IOJIydaeT B JIEKaHaTe 3aueTHO-
HK3aMEHAIIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIllaeTCsl B JEKaHAT MOCIe OKOHYAHMSI MEPONPUATHUS B
JIEHb IIPOBEACHUS 3aUeTa WK YTPOM CJIEIYIOIIETO JIHS.

OOyyaronuecs npu sBKE Ha 3a4eT 00s13aHbl UMETh MPU ce0e 3aUeTHYI0 KHUKKY, KOTOPYIO OHU
NPEIbSBISAIOT MPENOAABATEINIO.

Bo Bpemst 3auera oOy4aromuyecs MOTYT MOJIb30BaThCs C pa3pellieHns BeyIEro mpenogaBarens
CIPaBOYHON ¥ HOPMATHUBHOM JIUTEPATYPOil, APYTUMH MOCOOUSIMU M TEXHUYECKHMHU CPEACTBAMHU.

Bpems nmoaroroBku oTBera B yCTHOM (popme mpH ciade 3ayeTa JOJIKHO COCTaBISAThH HE MEHEe
20 MUHYT (110 XKeJTaHUIO 00Y4JaroLIerocs OTBET MOXKET OBITh 10CPOYHBIM). Bpemst oTBeta - He Gomee 10
MUHYT.

[IpenoaBaTemnto MpenoCTaBiIsIeTCsl MPaBo 3a/1aBaTh 00YYaAIOIIUMCS JJOMIOJHUTEIbHBIE BOIPOCHI
B PaMKax MPOrpaMMbl AUCHUILINHBL.
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KadyecTBeHHass OLEHKAa «3ayT€HO», BHECEHHAas B 3a4ETHYIO KHIDKKY U 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTb, SIBJISIETCS PE3YJIbTaTOM YCIEIIHOTO YCBOSHHSI yUeOHOTO MaTepuana.

PesynpTar 3adera B 3a4€THYIO KHIDKKY BBICTABISI€TCA B JEGHb IPOBEJCHMS 3ayeTa B
NPUCYTCTBUM camoro oOyuwatomierocs. IIpemogaBarenn HECyT NMEPCOHAIBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHS 3alMcell O pe3yipTaTax IpPOMEXYTOYHOW aTTecTaluH B
3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTb U B 3a4ETHbIE KHUKKH.

Ecnn oOyuaromuiics sSBWICA Ha 3a4eT M OTKA3aJICs OT MPOXOXKIEHHs aTTeCTallMd B CBS3U C
HENOJrOTOBJIEHHOCTBIO, TO B 3aU€THO-3K3aMEHALIMOHHYIO BEJOMOCTb €MY BBICTABIISIETCS OLIEHKA «HE
3aYTEHOM.

HesiBka Ha 3aueT oTMedaeTcs B 3a4€THO-IK3aMEHALIMOHHOM BEIOMOCTH CJIOBAMH «HE SIBUJICSI.

Hapymienre AMCHUIUIMHBI, CHUCBIBAaHHME, MCIIOJIb30BaHHE OOYYarOIMMUCS Hepa3pelleHHbIX
MEYaTHBIX M PYKOIHUCHBIX MaTepHajoB, MOOWJIBHBIX Tele(h)OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMIIbIOTEPOB, HOYTOYKOB U JIPYTMX BHJIOB JUYHOW KOMMYHUKAIIMOHHONW U KOMIIBIOTEPHOW TEXHUKHU
BO BpeMs 3adera 3ampelieHo. B ciaydyae HapymieHHs 3TOTO TpeOOBaHUS IPeroaaBaTellb 00s3aH
YIQINTh 00YYaOIIErocst U3 ayIUTOPUU U MPOCTABUTh €My B BEIOMOCTH OLICHKY «HE 3a4TE€HO».

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

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

JlonmyckaeTcsi ¢ paspelleHus JeKaHaTa U JIOCPOYHas clladya 3auyeTa C 3alUChi0 PE3yJIbTaTOB B
9K3aMECHALMOHHBIN JIUCT.

WMHBanuapl ¥ JIMLA C OrpaHUYEHHBIMH BO3MOXKHOCTSMHU 3]I0POBbsI MOTYT CIaBaTh 3a4eThl B
CPOKH, YCTAaHOBJICHHbIE WHIUBUAYAIbHBIM Y4€OHBIM IUIAaHOM. MHBanuabl U jaula ¢ orpaHUYEHHBIMU
BO3MOKHOCTSIMH 3/10pOBbsI, UMEIOIINME HAPYIIEHUs ONOPHO-IBUIATEIILHOIO ammapara, JOIMYCKaITCs
Ha aTTECTAllMOHHbIE UCTIBITAHUS B COIIPOBOXKIEHUHN ACCHCTEHTOB-COIIPOBOXKIAOIIUX.

[Tponienypa mpoBeAeHUsS NPOMEXYTOUHOM aTTeCTallud JUIsl OCOOBIX CIIyyaeB H3JIOKEHa B
«[TonoxeHnu o TEKyIIeM KOHTPOJE YCIIEBAEMOCTH M MPOMEXYTOUHOM aTTecTaluyu 00ydaroluxcs 1o
OIIOIl OakanaBpmara, cnenuanurera u Marucrparyps» OI'BOY BO IOxHo-Ypansckuit ['AY
(FOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne OneHouHBIE CpelICTBA Kon v HanmeHoBaHMe
TunoBble KOHTPOJbHBIE 3aJaHuss M (WJIM) UHBIE MaTepHalbl, UHMKaTOpa
HE0O0XOAMMBIE JJIsl OLIEHKH 3HaHUH, YMEHUH, HABBIKOB U (WJIN) OIBITA KOMIIETEHIINH
NeSITENIbHOCTH, XapaKTEepU3YIOIINX c(OpMUPOBAHHOCTh
KOMIIETEHIIMH B IIPOLIECCE OCBOEHUS TUCLUTIIIMHBI

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
WNHAyKTUBHOCTH IPOBOIHUKOB. DHEPTUs MarHUTHOTO TOJIS. €CTECTBEHHOHAYYHBIX
2. TlepemeHnHbIil srneKkTpuueckuil Tok. llemu mnepeMeHHOro TOKa. JUCLUIUINH JJIs
3akoH Oma g nenel nepeMeHHoro toka. IlonHoe comporuBieHue penieHus

MNEpECMCHHOMY TOKY. BCKTOpHaSI AuarpamMmma. Pe3onanc B memsax
IMEPEMEHHOTO TOKA.

CTaHAApPTHBIX 3a/la4 B
COOTBETCTBHH C

3. DnektpomarnutHoe mone. O6obmenne 3axkoHa dapazes. 3akoH HaNpaBJIE€HHOCTHIO
MOJTHOTO TOKa. TOK cMemeHHus. OJEeKTPOMarHuTHBIE BOJIHBL | TMpodecCHOHANbHOM
VYpaBuenuss Maxkcpemna. Cucrema ypaBHeHME MakcBemia B JIeATeIIbHOCTH
middepeHManbHOil U uHTErpaibHOil ¢opmax. Bekrop Ymosa- NJ-1.0I1K-5
[TolinTnHra. /laBieHue cBera. VYyacTByeT B

4. Tapmonuueckuil ocummsTop. CBOOOIHBIE 3JIEKTPOMArHUTHBIE | HKCHEPUMEHTATbHBIX
KoseOaHus. 3aTyxarolue 1 BoIHYKICHHbIE Kosiebanus. Pezonanc. HCCIIeIOBaHUSIX

5. Tenepamms, nepegaya u TPUEM DBJICKTPOMATHUTHBIX BOJIH. | BJIEKTPOOOOPYAOBAHUS
OTKpBITHIN KoJIeOaTeIbHBIN KOHTYD. [Ipuntun ~ paboThI U CPEICTB
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pazuonepesaTynuka Hu paguoNpUEMHHKA. Monynsuus "
JNETEKTUPOBAHUE DIIEKTPOMATrHUTHBIX BOJH. Paguornokanus u
TEJIEBUJICHUE.

6. [llkana >M€KTPOMAarHUTHBIX BOJIH. Pa3znuuHble AMana3oHbl 4acTOT
AJIEKTPOMArHUTHBIX ~ BOJIH, MX XapakTepHble OCOOEHHOCTH U
TEXHUYECKHE CPEJCTBA UX IoyydyeHHs. Vcrmonb3oBaHUE BHUIUMBIX,
yIAbTPaUOJETOBBIX W JPYTUX H3JIy4Y€HUH B pACTEHHEBOJICTBE WU
KHBOTHOBOJICTBE.

7. DieMeHThl IreoMeTpuuecKoi OnTHKH. OCHOBBI T'€OMETPUYECKOU
orntuku. Dopmynsl Openens. [IpuHIUN 0O0PaTUMOCTH CBETOBBIX
nydeid. [Ipubopbl reoMeTpUIeCcKOM ONTHKH.

8.®@oromeTpus.

9. DnemenTsl BotHOBOM onTukH. [Ipunnumn [rolireHca.

10. Hutepdepennust cBera. KorepeHTHOCTP M ONTHYECKHHA XOA
ayde. YciaoBus MakcuMymMa M MuHUMyMa. HMHTepdepomerps.
DnemMeHTHI rosorpauu.

11. Hudpakmuus CBeTa. [TpuHIHT ['tolirenca-dpenerns.
Judpakimonnas pemérka. Crextporpadusi. Judpaxims
PEHTI€HOBCKUX JIy4eH.

12. B3aumogpeiicTBue M3IydeHus ¢ BemecTBoM. [lonmspusanus cBera
IIPU OTPAKEHUH U TPEIOMIICHUH.

13. JlBoitHoe mydenpenomieHne. ONTHYECKA AKTHBHBIC BEIIECTBA.
Caxapumerpsl. MckyccTBeHHass aHU30TPOIUS U €€ MCIIOJb30BaHUE.
HopmanbHas 1 anomMalibHas JUCIEPCHs.

14. TennoBoe wu3nyyeHue. AOCOIIOTHO dYEPHOE TeJO. 3aKOHbI
Kupxroga, Credana-bonpumana u Buna. ®opmyna [lnanka.
OnTHyeckasi IUPOMETPHUSL.

15. ®otosdpdexr. BuemHuid, BHYTpEHHMH U  BEHTUJIbHBIN
dbotorddexr. YpaBHeHHe DHHIITeHHA. [Ipumenenue
dhotornementoB. ekt Komnrona. JIroMuHECIIEHTHOE U3ITyUYECHHE.
buontromunecneHuus.

16. ®orobuonoruueckue mnporeccel. Porocunte3. TepMoanHaAMIKa H
MexaHu3M ¢orocuHTe3a. buosHepreTuka.

17. DnemeHThl KBaHTOBOM MexaHHKU. KopmycKyssipHO-BOJIHOBOM
Tyanu3M. Hudpaxius JJIEKTPOHOB. CooTtHomeHus
Heonpenenéunocrei. Ypasuenue peaunrepa.

46. AToM Bojmopona. DHepreTHueckue ypoBHM atoma. [loTeHuuman
Bo3OyxkaeHus: U uoHuzauuu. llocrynmatel bopa. W3nydyenue u
NoTJIoIIeHHe SHEprun. Bo1opo1omnono0HbIe HOHBI.

18. CrpykTypa CIIO)XKHBIX aTOMOB. OJHEPreTHYeCKHe YpOBHH B
cinoxHblx aroMax. IlpuHnmn Ilaymn. Onruyeckue cnexkTpsl M
CHEKTPbl PEHTTeHOBCKOTo u3nyudeHus. [lepuoguueckas cucrema
anemenToB J[.M.Menneneena.

19. ®wusuka MoJeKkyl. DHEpreTHIecKue YPOBHU MosieKya. OOMeHHOe
B3auMoJielicTBHe. MosnekysipHble CHekTpbl. [lpuHImMNI paboThl
KBAaHTOBBIX F€HEPATOPOB. DJIEKTPOHHBIN ITapaMarHUTHBIA PE30HAHC.
20. Tlomumepsl u xuakue Kkpuctauibl. OCHOBHBIE — BHIBI
KOJUIEKTUBH3AIMHN MoJieKysl. CTpoeHHe MOIMMEPOB U UX (pU3NYECKHe
cBoiicTBa. THIBI JKUOKUX KpUCTAUIOB. Jlucruiem Ha KUAKUX
KpHUCTalax.

21.51BneHue paAMOAKTUBHOCTH. BUIBI pagloaKTUBHOTO pacraja.
3aKoH paanoakTHBHOro pacnana. CraOuibHble M PAaJUOAKTUBHBIE

aBTOMaTHU3alluu
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n3otonbl. COBpEMEHHBIE METOJABI PATUOXUMHUU U PaTUOOUOIIOTHH.
[Tpo6eMbI paodKOIOTHH.

22. CocraB aromHoro siapa. M3oromsl. MexaHHUECKU U MarHUTHBINA
MOMEHTHI siep. SInepHble CUiIbl U JHEPrHsl CBSI3U siapa. SaepHblit
MarHUTHBIN PE30HAHC U €r0 UCIOJIb30BaHUE.

23. Snepnple peaknuu. MexaHuU3M sAEpHBIX peaknuil. LlernHas
peakuust geneHus sagep.  Mcnosib30BaHME  AaTOMHOM  SHEPIHUH.
[Ipobnema ympasisieMoit TepmosiiepHoi peakuuu. DHeprus ComnHia
U 3BE31. SlnepHas HKOIOorusl.

24. Dnemenrtapuble yacTuibl. Kiaccupukamus 3IeMEHTapHBIX
yactull. B3aumomnpeBpaniaeMocTh 3Je€MEHTapHBIX YacTUIl. MeTomabl
YCKOPEHHSI 4YacTHIl. AHTUYACTUIbI M aHTHUBEIIECTBO. BeriecTBo B
AKCTPEMAJIbHBIX YCIOBUSIX.

25. CoBpemeHHas ¢u3MKa W arpouHxeHepus. BemectBo u moue.
OOBeKTHl U MPOIECChl. DBOIIOIMOHHBIE TPOIECCH MTPEOOPa30BAHUS
Marepuu. BeliecTBeHHbIE, PHEPreTUYECKUE, DJIEKTPOMArHUTHBIE U
nHpOpManMOHHBIE  TpeoOpa3oBaHuss  OMO0OBEKTOB.  Pa3ButHE
arpo(u3uKH, OMOMEXaHUKH, onou3mKwy, OMOIHEPIreTHKH,
O6ronH(pOpMaTUKU, OMOTEXHOJIOTHH U arPOUHKEHEPHUU.

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

Hlkana Kpurepun oueHuBanus

OneHka «3a4TeHo» 3HaHHWE  MPOTPaAaMMHOIO  MaTepuana, YCBOGHHE  OCHOBHOHM U
JIOTIOJIHUTEIIbHOM ~ JIUTEpaTypbl,  PEKOMEHJOBAaHHOM  IpOrpammoi
JUCIUIUIMHBI, TPABUJIBHOE pEIlIeHNEe WHXKEHEPHOM 3ajauu (JIomycKaercs
HAIMYUE MAaJO3HAUMTENbHBIX OMIMOOK WM HEAOCTAaTOYHO TOJHOE
PacKpbITUE COJEPKAaHUE BOMPOCA UM TOTPEIIHOCTh HEMPUHIUITUAIBLHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OHeHKa «HEC 3a4YTCHO» Hp06eJ'ILI B 3HaHUAX OCHOBHOT'O nporpaMMHOro Martepuaia,
MNPUHIMITHAIIBHBIC OIIIMOKHU IIpU OTBCTC HA BOIIPOCHI.

4.2.2. DK3amMeH

DOk3aMeH sBisieTcss (QOpMOM  OIEHKHM KadecTBa OCBOEHUS OOyJarolmuMcs OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTenbHONW MPOrpaMMBI MO pazfenaM AucHuIuHbel. [lo pesymbratam
9K3aMeHa 00y4YaroIeMycCsl BBICTABIISIETCS OLEHKA «OTJIMYHOY, «XOPOLIO», «YJOBJIETBOPUTEIHHOY HIIU
«HEYNIOBJIETBOPUTEIBHO.

DOK3aM€H MO HUCIUIUIMHE TMPOBOJUTCS B COOTBETCTBUHU C PACHUCAHUEM MPOMENKYTOUHOU
aTTECTAllMU, B KOTOPOM YKa3bIBA€TCSl BPEMs €r0 MPOBEICHUS, HOMEP ayIUTOPUU, MECTO MPOBEACHUS
KOHCYJIbTAIIMHU. Y TBEPKACHHOE PaCIMCaHUe pa3MeIaeTcs Ha MHOOPMAITMOHHBIX CTEH/IAaX, a TaK)Ke Ha
ouIHaTEHOM caiiTe Y HUBEPCUTETA.

VYpoBeHb TpeOOBaHWU I TMPOMEKYTOYHOM aTTeCTAllMU OOYYAIONMIMXCSl YCTaHABIMBACTCS
paboyeil mporpaMMoOi TUCIUTUTHHBI U IOBOJAUTCS IO CBEICHUS 00YJaIONINXCs B HaYaIe ceMecTpa.

DK3aMeHbl MPUHUMAIOTCA, KaK MpaBujo, JekTopamu. C pasperieHus 3aBeiyromniero kageapoi
Ha DK3aMEHE MOXET MPHUCYTCTBOBATh MpENojiaBarelb Kadeapbl, MPUBICYCHHBIA IS TOMOINUA B
mpueMe 97K3amMeHa. B ciygae OTCYTCTBHS BEIyIIEro MpernojaBaTeis 3K3aMeH NPUHUMAeTCs
npernojaBaTesieM, Ha3HAY€HHBIM PaCTIOPSKEHHEM 3aBeIyIOIIeTo Kadeapoil.
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[TpucyrcTBHEe Ha 53K3aMeHe NpenojaBaTenedl ¢ Apyrux kagenp 0e3 COOTBETCTBYIOLIETO
pacropshKeHHs PeKTopa, MPOPEeKTopa Mo yuebHoi padote i aekaHa GpaKyabTeTa He JOMyCKaeTCsl.

OOyuaroniuecs Ipu sBKE Ha K3aMeH 00s3aHbl UMETh IIPU ce0e 3a4eTHYI0 KHHKKY, KOTOPYIO
OHHU IIPEABABIAIOT IK3AMEHATOPY.

Jlig mpoBenieHns SK3aMeHa BEAYILUN IPENOJaBaTellb HAKAHYHE T0JIy4aeT B IeKaHaTe 3a4€THO-
9K3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIaeTCs B JEKAaHAT I10CJIE€ OKOHYAHUS MEPOIIPUATHUS B
JICHb IIPOBEICHUS YK3aMEHA UJIN YTPOM CIEAYIOLIEro JHs.

DK3aMeHbl MPOBOAATCA 1O OwieraM B YCTHOM WJIM NHCbMEHHOM BHJAE, JTHOO B BHUC
TECTUPOBAaHUA. DK3aMEHALMOHHbIE OMJIEThI COCTABIISAIOTCS 110 YCTAaHOBJIEHHON (hOpME B COOTBETCTBUU
C YTBEpPKICHHBIMH Kadeapoil HSK3aMEeHAIMOHHBIMH BOIPOCAMH M YTBEPIKIAIOTCS 3aBEIYIOIIUM
kadenpoil exxerogHo. B 6unere conepkutcs He O6osee Tpex BOIPOCOB, 2 TEOPETHUECKHX BOMpOca U
3ajaya.

DK3aMeHaTOpy NPEeAOCTaBIIAETCS MPAaBO 337aBaTh BOINPOCHI CBEpX Ouiera, a TakkKe MOMHUMO
TEOPETUYECKMX BOINPOCOB JaBaTh JUIsl PEIICHUS 3aJaud W IMPUMEPHI, HE BBIXOASIIUE 32 PaAMKHU
IIPOMJEHHOI0 MaTeprasa 10 U3y4aeMol JUCLUILINHE.

3HaHUs, YMEHHSI ¥ HABBIKM OOYYAIOIIMXCS OMPEIEIISIOTCS OLIEHKAMHU «OTIMYHOY, «XOPOIIO),
«yZIOBJIETBOPUTEIIHO», «HEYIOBJIETBOPUTEIBLHO» M BBICTABIAIOTCA B 3a4€THO-3K3aMEHALMOHHYIO
BEJIOMOCTb U B 3aU€THYIO KHUKKY 00y4aromerocs B IeHb 3K3aMeHa.

[Tpu npoBeeHU YCTHOTO 3K3aMeHa B ayIUTOPUH HE JOJKHO HaXOIUThCs Oosee (YKa3bIBaeTCs
KOJIMYECTBO O0YUaIOIIMXCA) HAa OJIHOTO MPErogaBaTesl.

[Ipy mpoBeAEHHMH YCTHOIO OJK3aMeHa CTYAEHT BBIOMpPACT SK3aMEHALMOHHBIA OuJeT B
CIly4aifHOM TIOpSIJIKE, 3aTeM Ha3bIBaeT (haMIIINIO, UMs, OTYECTBO U HOMEP SK3aMEHALIMOHHOTO Ouera.

Bo Bpems »5sk3ameHa oOyuaromuecs MOTYT IIOJb30BAThCS C Ppa3pellieHHs SK3aMeHaTopa
IIPOrpaMMOil JMCLMIUIMHBI, CHPAaBOYHOM M HOPMATHUBHOM JIUTEPaTypoil, IPYrMMH MOCOOUSMU U
TEXHUYECKUMHU CPEICTBAMHU.

Bpemst moarotoBku OTBeTa MpHU cAade dK3aMeHa B YCTHOH (hopMe JOJKHO COCTABIISATH HE
MeHee 40 MUHYT (110 JKeJIaHUI0 00YYaroLIerocst OTBET MOXKET ObITh JOCPOYHBIM). Bpems oTBeTta — He
6oxee 15 MUHYT.

OOyuaromiuiics, HCIBITHIBAIOLINH 3aTPyIHEHHS MPU MOJTOTOBKE K OTBETY IO BHIOPAaHHOMY UM
OouseTy, UMeeT NpaBO Ha BHIOOP BTOPOro OWjeTa ¢ COOTBETCTBYIOLIUM IPOJAJICHHUEM BpPEMEHH Ha
noJAroToBky. [Ipy okoHYaTenbHOM OLICHMBAHUHU OTBETA OLIEHKA CHMXKAaeTcs Ha oauH Oamin. Beriaua
TPEThero OuseTa He pa3peraeTcs.

Ecnun oOyuarommiicss sIBUJICS Ha 53K3aMEH, M, B3sAB OWJET, OTKa3ajicsi OT MPOXOXKIEHHS
aTTecTallid B CBA3M C HEMOJTOTOBJIEHHOCTBIO, TO B BEIOMOCTH €MY BBICTaBJISIETCS OIIEHKA
«HEYOBJIETBOPUTEIILHO».

Hapymenue IuCHUIUIMHBL, CHUCBIBAHUE, MCIIOJIb30BaHHE OOYYaIOIIMMUCS Hepa3pelIeHHbIX
MeYaTHBIX M PYKOIUCHBIX MaTepHajoB, MOOMIIBHBIX Tesle(h)OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYTUX BUIOB JMYHON KOMMYHUKAllMOHHON M KOMIBIOTEPHON TEXHUKU
BO BpeMs aTTECTAllMOHHBIX MCIIBITAaHUH 3ampernieHo. B cioywyae HapymieHHs 3TOro TpeOOBaHUS
npenojaBaTenb 00s3aH yJAIUTh 00ydYarollerocs W3 ayJuTOPUU U IPOCTaBUTh €MY B BEIOMOCTHU
OLIEHKY «HEYAOBIETBOPUTEIBHOY.

BricTaBieHne OLIEHOK, TIOJYyYEHHBIX TMpPU TOJABEACHUH pE3yJbTaTOB IMPOMEKYTOUHON
aTTecTally, B 3a4€THO-DK3aMEHAIMOHHYI0 BEJOMOCTb M 3a4YE€THYK0 KHUXKKY IIPOBOJUTCS B
MPUCYTCTBUM caMmoro oOydaromierocs. IlpernogaBarenu HecyT NEpCOHAbHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTb BHECEHHUs 3alMCEd O pe3yipTaTax NPOMEKYTOYHOW aTTecTallud B
3a4€THO-PK3aMEHAIIMOHHYIO BEJOMOCTh U B 3a4E€THbIE KHIKKH.

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

Jns  oOydaromuxcsi, KOTOpble HE CMOIJIM cJaThb JK3aMEH B YCTAHOBIIEHHBIE CpPOKH,
VYHuBepcUTET yCTaHaBIUBAET MEPUOJ JTUKBHUIALUHU 33J0JKEHHOCTH. B 3TOT mepuoa mpemnogaBaTeny,
NPUHUMABIINE SK3aMEH, JOJDKHBI YCTAaHOBUTH HE MeHee 2-X JIHEH, Koraa OoHu OyayT NPUHHMATh
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3a0DKeHHOCTH. MH(popManus o JNHKBHAAMH 33J0JDKEHHOCTH OTMEYAaeTCsl B 3K3aMEHAIMOHHOM
JHCTE.

OOyyaromymMcsi, MOKAa3aBIIMM OTJIMYHBIE M XOpOIIME 3HAaHMS B TEYEHHE CEMecTpa B XOJe
MOCTOSTHHOTO TEKYIIET0 KOHTPOJI YCIIEBAEMOCTH, MOXET OBITh IMPOCTABICHA 3K3aMEHAIMOHHAS
OLICHKA JOCPOYHO, T.€. 0e3 ciaum 3k3aMeHa. OueHKa BBICTABIACTCS B SK3aMEHALMOHHBIN JIMCT WIN B
3a4€THO-3K3aMEHALMOHHYIO BEJOMOCTb.

WMuBanuasl ¥ IMLA ¢ OTPAaHMYCHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI MOTYT C/IaBaTh dK3aMEHBI B
MEXCECCHOHHBIN MEPHO/] B CPOKH, YCTAHOBJICHHBIC WHANBUYAIbHBIM YU€OHBIM IIaHOM. VIHBaIH B U
JHMIA ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBBS, UMEIOIIHE HAPYIICHHUS ONOPHO-IBUTATEIBHOTO
ammapara, JOIyCKAaloTCd Ha AaTTeCTAllMOHHBIE WCHBITAHUS B COMPOBOXIEHHUH ACCHCTEHTOB-
COIPOBOXKIAIOIIHX.

[Iponienypa mpoBeAeHUsT MPOMEXKYTOUYHOW AaTTeCTallMd JUIsl OCOOBIX CIydaeB M3JI0KEHAa B
«[TonoxeHNH O TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAllH O0YYaIoIuXCs T10
OIIOIl OakanaBpmara, crenuanurera u maructparyps» ®I'BOY BO IOxno-Ypansckuit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne O11eHOYHBIE CPEJICTBA Kox u nHaumenosanue
1 TunoBbie KOHTPOJIBHBIC 3a1aHKS U (MJIM) MHBIC MaTepHAJIbI, WHIUKATOpa
HEO0OXOIMMBIC TS OIICHKU 3HAHUH, YMCHUH, HABBIKOB ¥ (WJIH) OTIBITA KOMIIETEHIINU

ACATCIIBHOCTH, XapaKTCPUIYHOIIUX C(i)OpMHpOBaHHOCTB
KOMHCTGHHI/Iﬁ B IIPOIECCC OCBOCHUA JUCHUIIIIMHBI

1 2 cemecTp NJ-1.011K-1
1. Ponp (u3MKKM B pa3sBUTHH TEXHUKH M arpOIPOMBIIUICHHOTO Ucnonp3yer
IIPOU3BOJICTBA. OCHOBHBIE 3aKOHBI
2. Kunemartuka MarepuagbHOW TOYKH. KoOOpAMHATHBIM METOJ | €CTECTBEHHOHAYYHBIX
onucaHus JBWKeHUM. KuHemarnueckoe ypaBHEHUE [BHKEHUS U JUCLIUIUINAH JJIs
orpezesnsieMble 0 HEMY KHHEMaTHYECKUE XapaKTePUCTHKHU. pelieHus
3. BekrtopHblii cmoco® — onucaHus — JBWKEHHMH.  BekTopbl | cTaHZapTHBIX 337a4 B
MEepEeMEIEHUS, CKOPOCTH, YCKOpPEHUsS. YTJOBbIE XapaKTEPUCTUKHU COOTBETCTBHH C
JBUKEHMUSI T10 OKPY)KHOCTH. HaIpPaBJIEHHOCTHIO
4. DneMeHThl peNATUBUCTCKON MexaHUkH. [locTynaTsl cnenuanbHol |  mpodeccruoHanbHON
TeOpUH OTHOcHUTeNbHOCTU. [IpeoOpazoBanusa Jlopenna. Croxenue JEATEIBHOCTH
ckopocteil. OTHOCUTENBHOCTh JJIMHBI OTPE3KOB W JIJIUTEIHHOCTU N-1.0IIK-5
BPEMEHHBIX MHTEPBAJIOB. VYyactByeT B
5. luHamuka MaTepuanibHOW TOYKHM U IMOCTYHNATENbHOTO ABMXKEHUS | SKCHEPUMEHTAIbHBIX
TBépHoro Ttena. IlpuHmmn orHOcHTenbHOCTH. 3akoHbl HbroToOHA. UCCIIEJOBAHMSIX
Buner cu. 3JEKTPOoO0OpyI0BaHUS
6. JlnHamMuka BpamaTeNbHOTO JABMXKEHHS. MOMEHT cuiabl. MoOMEHT U CPEICTB
MHEepUUU. 3aKOHBI COXPaHEHUS UMITYJIbCa U MOMEHTA UMITYJIbCa. aBTOMAaTH3AINH

7. WnepuumanbHble M HEWHEpUUAIbHblE CUCTEMBI OTcuéra. Cuibl
WHEPIUY TIPH PA3IMYHBIX BUIAX JBUKEHUS.

8. PaboTa, MOIIIHOCTH ¥ SHeprus. Mexanndeckas paboTa U MOITHOCTh
MIPU TIOCTYNATEIFHOM W BpallaTelIbHOM ABMXKeHUsAX. KuHnernueckas
SHEPrus U TeOpeMa 0 KHHETUYECKOM dHepruu.

9. KoHcepBaTuBHBIE CUJIBI M TMOTEHUUaIbHAs »Heprus. [Ipumepsl
MOTEHIIMAJIbHBIX MOJIeH. 3aKOH COXpPaHEHUs SHEPTUU B MEXAHUKE.

10. Mexannyeckue KoseOaHus. KuHemaTHka TapMOHHUYECKUX
konebanuit. CinoxkeHne KojiebaHui. AKYCTHYECKHE PE30HATOPHI.

11. Jlmramuka rapmMoHuuyeckux konebanuil. [luddepennmansHoe
ypaBHEHHE KoyieOaHM. 3aTyXarolliue W BBIHYXICHHBIC KOJcOaHUSI.
Mexannyeckuii pe3oHaHc. MasTHUKH.

12. Mexanuuyeckue BOJIHBL. BoJiHOBOoe ypaBHeHHE. Buibl BOJIH.
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Wntepdepennuss, audpaknuss u gucnepcust BoiH. BonHbl u
nHpopMarus.

13. OcCHOBHbIE TOJNOXKEHUS MOJEKYJIIPHO-KUHETUYECKOW TEOpHUHU.
Wneanbnsiii ra3z. OcnoBHoe ypaBHeHue MKT u ypaBHeHUE COCTOSTHUS
UJEAJIbHOTO Ta3a.

14. ArperaTtHbie cocTossHHS U (ha30BbIC TEepexoibl. PeanbHbie Ta3bl.
Cxwmxenne razoB. OcCoOEHHOCTH KUAKOTO cocrosiHusA. CTpoeHue
KpuctaiioB. JledekTsl Kpuctayumueckoro crpoeHus. Ilpounocts u
IJIACTUYHOCTb.

15. SBnenms mepenoca. Juddysus, TEIONPOBOJHOCTH U
BHYTpEHHEe TpeHue. MomeKylapHO-KUHETHYeCKas Teopus SBIICHUIN
IepeHoca.

16. OcHOBbI TEepMOAMHAMHUKH. BHYTpeHHssI »HEprus MU MEpBOE
Hayajio TepMoauMHAMHKH. Pabora u TemoéMKocTh rasa mpu
Pa3IMYHBIX MPOIECccax.

17. Btopoil 3akoH TepMOAMHAMUKH. TeEIJIOBbIE [ABUTATEId U
xononuibHble  MamuHbl.  KIIJI  TemmoBbIX — gBurareneii  u
CTaTUCTUYECKUIN CMBICI BTOPOIrO 3aKOHa TepMoAuHamuku. [Tonstue

SHTPOIIHH. Tpernii 3aKOH TEPMOIMHAMHUKHU. DneMEHTEI
OMODHEPTETHKH.
18. DJIEKTPUUYECKUI 3aps. BzaumoneiicTBue 3apsI0B.

OnexTpocTaTuueckoe 1mosie. Bekrop Hampsik€HHOcTH. Pacuér
NMEKTPOCTATUYECKUX TTOJIEH.

19. TloreHmuman  3JEKTpOCTaTHYECKOro  mois. Pabora 1o
NIEPEMELLEHUIO 3apsA0B B dJIEKTpocTaTHYecKoM moiie. I[loTenunan u
IPaJUeHT MOTeHIINAIa. DKBUIIOTEHIIUAIbHbIE TIOBEPXHOCTH.

20. BemectBo B 3nextpuueckoM noge. [lomspHble M HemoiaspHbIE
Moutekyinbl. [lonspusanus nusnekTpukoB. Bektop cMenienus.

21. IIpoBOOHMKM B 3IJIEKTPOCTAaTUYECKOM TMOJE. IINEKTPOEMKOCTH
IIPOBOIHUKOB. KOHIEHCATOPBI.

22. ITocTossHHBIN JIEKTPUYECKUI TOK. 3aKoH Owma.
Onextponsuxkymiass cuna. [lpaBunma Kupxropa wu  pacuérsl
NMEKTPUYECKUX LIECTIEH.

23. Knaccuueckass Teopusi 3JIEKTPOIPOBOJHOCTU. BrIBOJ 3akoHa
Owma. IIpupozna cBepXIpoOBOJIUMOCTH.

24. Hocutenu Toka B pa3jMuYHBIX NMPOBOJHUKAX. DJIEMEHTHI TEOPUU
anekTponpoBoaHocTH.  [lomympoBoguuku.  IlonynpoBOIHUKOBEIE
npuOopbl. DNeMeHThl (pu3n4ecKol ANEeKTpOHUKU. KoOHTaKTHbBIE
SIBJICHUS B METaJlJIaX U MOJIYIPOBOJHUKAX.

25. MarnutHoe mnoJie. B3anmomeicTBHe 3JIEKTPUYECKUX TOKOB.
Pacuérsl marunTHBIX noneil. 3akoH buo-Casapa-Jlannaca.

26. MarnutHbele  cBoiicTBa  BemectBa.  [lua-, mapa- wu
¢deppomarnetuku.  Jlomensl.  @DeppUTbl.  DIEKTPOMArHUTHBIE
cernapaTophl B arpOMHKEHEPUH.

27. JlelicTBME€ MAarHUTHOIO TIOJs Ha OJJIEKTPUYECKUH TOK U
JBIDKYIIHAECS 3apspDKeHHbIE acTuIel. Cuna Amriepa u cua JlopeHna.
Dddext Xomna. DIEKTPOABUTATENH.

Illkana u KpUTCpUH OLCHHUBAHUA OTBCTA o6yqa101uer0c;1 OpCaACTaBJICHBI B Ta6m/1ue

IlIkana Kputepun onenuBanus

Onenka 5 BCECTOPOHHEE, CHCTEMAaTHYecKoe M TIIIyOOKOe 3HAaHHWE MPOTrPaMMHOTO
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(oTMYHO)

Marepuanaa, YCBOCHHE OCHOBHOM M JIOIOJIHUTEIBHOM JIMTEpPaTyphI,
PEKOMEHIOBAaHHOM IPOrpaMMOM JUCLUIUIMHBI, IPAaBWIBHOE PEIICHUE
3aJ1a4H.

IIOJIHO€ 3HaHUE IIpOrpaMMHOI0 Marc€puaia, YCBOCHHUEC OCHOBHOH

Ouenka 4 JIUTEPaATypBbL, PEKOMEHIOBAHHOM B MIPOTrpaMMme, HaJIN4Yne

(xoporo) MaJO3HAYUTENIbHBIX OIMOOK B PEHICHMH 3aJauM, WIH HEJOCTaTOYHO
II0JIHOE PACKPBITUE COJEPIKAHUE BOIIPOCA.

Orenka 3 3HaHHE OCHOBHOT'O MPOrPaMMHOr0 MaTepuana B MUHHUMAalbHOM O0beMe,
MOTPEIIHOCTH HEMPUHIMIINAIBHOIO XapaKTepa B OTBETE HA dK3aMEHE U B

(YIOBIETBOPUTEIHHO)

pElIeHNH 3aJJauH.

Onenka 2 npobensl B 3HAHMAX ~ OCHOBHOIO  IMPOrPAaMMHOTO  MarepHana,

(HEYTOBJICTBOPUTEIIHLHO)

IIPUHIOHUITNAJIBHBIC OIINOKU IIpH OTBCTE HA BOIIPOCHI U B PCIICHHUU 3aJa4u.
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JUCT PETUCTPAIIMUA U3SMEHEHU

Howmepa nucrtos OcHoBanue a1g
Homep P Pactmmdposka JlaTa BHECeHUS

BHECECHUA Ilonnuce

U3MEHEHHS | 3aMEHEHHBIX HOBBIX aHHYJIMPOBAaHHBIX U3MCHEHHIA TOATHCH M3MCHCHHA




