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1. Ilnanupyemble pe3yabTaThl 00y4eHUsl N0 JUCIUIIHHE, COOTHECEHHbIE ¢ MJIAHMPYEeMbIMH
pesyabratamu ocBoennss OIIOII

1.1. Hean u 3a7a4m TUCHUILIAHBI

BakanaBp no Hampasnenuto noArotoBku 35.03.06 ArpouHkeHepHs TOHKEH ObITh MOArOTOBJICH
K PEUICHUI0 337ad IpO(eCCHOHAIBHOW JAEATEIBHOCTU CIEIYIOIUX THUIIOB: IPOM3BOJCTBEHHO-
TEXHOJIOTMYECKUI, IIPOCKTHBIMN.

Heab aucuumiImHbl — chOpMHUPOBATh y 00yYaroLMXCs cUcTeMy (DyHIAMEHTalIbHBIX 3HAHUM,
HEOOXOAUMBIX ISl MOCIEeNYIONIEH MOAroTOBKH OakanaBpa, CIIOCOOHOTO K 3(PPEKTHBHOMY PEIICHUIO
IPAKTUYECKUX 3a/Jad  CEeJIbCKOXO3AWCTBEHHOTO IPOM3BOACTBA, a TAKXKE CIIOCOOCTBYIOLIMX
JaJIbHENIIEMY Pa3BUTHIO JINYHOCTH.

3agauM JUCHMILIMHBI:

— W3y4YUTh OCHOBHBIC (DM3WYECKHE SBICHHS, OBIAACTh (DYHIAMEHTAIBHBIMH TOHITUSIMH,
3aKOHaMM U TEOPUSMH KJIACCUUECKOM U COBPEMEHHOM (PU3UKH;

— c(opMHUPOBATH OCHOBBI HAYYHOI'O MUPOBO33PEHUSI U COBPEMEHHOT'O (PU3HUECKOT0 MBILICHHUS;
O3HAKOMUTBCS C HAy4YHOH amnmaparypoil W MeToAaMu (U3MYECKOro HCCIeloBaHUs, HpUOOpecTH
HaBBIKH MTPOBEACHUS (PU3NIECKOTO IKCIIEPUMEHTA;

— HAY4YMUThCS BBIICJATH (U3MYECKOe COJepkKaHWE B MPHUKIAAHBIX 3ajadax Oynymiei
NeSITENIbHOCTH;

— OBJIAJICTh METOJAMHU PELICHUs HH)KEHEPHBIX 3a/1au.

1.2. KoMneTeHUM U MHANKATOPBI UX JOCTHKEHUI
OIIK-1. CnocobeH pemarh THUIIOBBIE 3a/lauyd MPOQPECCHOHAIBHOW JESITEILHOCTH Ha OCHOBE

3HAHUHI OCHOBHBIX  3aKOHOB MATCMAaTHYCCKUX H CCTCCTBCHHBIX  HAYK C TNPUMCHCHUEM
I/IH(l)OpMaI_[I/IOHHO'KOMMyHI/IKaI_II/IOHHLIX TEXHOJIOT UM

Kox nu HaumenoBanue
HHARaTopa ®opmupyemsie 3YH
JOCTUKECHUS
KOMIIETEHIIUH
3HAHUS OOyuaromuiics JOJKEH 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX AUCUHUIUINH ((PU3UKK) [T peIIeHUs
VIJT-1 onk-1. CTaH/JAapPTHBIX 3a/1a4 B COOTBETCTBUH C HAIIPABJIEHHOCTHIO
Hcnonbsyer pO(HECCHOHATBHOMN eI TeTbHOCTH
OCHOBHBIC 3aKOHBI _ (Bl .0.10-3. 1)
€CTECTBEHHOHAYUYHBIX
JUCIUIUIAH 15 YMEHUS OO0yyaromuiicst OJMKEH YMETh: UCIOIb30BaTh OCHOBHBIE
peleHus 3aKOHBI €CTECTBEHHOHAYYHBIX AUCHUILTNH ((PU3UKN) JUIs
CTaHJapTHBIX 3a/1a4 B pelIeHrs CTaHAAPTHBIX 33/1a4 B COOTBETCTBUHU C
COOTBETCTBUHU C HaMpaBJIEHHOCTHIO POPECCHOHATBHOMN e TETbHOCTH
HaIpPaBJIEHHOCTHIO - (b1.0.10-¥.1)
npodeccnoHaNbHOMI
NeSTeabHOCTH HaBbIKH | OOyJarONINIICS JOKEH BIAI€Th: HABBIKAMU:
WCII0JIb30BAaHUsl 3HAHUI OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX AUCHUHUIUINH ((PU3UKK) JUIsl pelIeHUs
CTaH/JAapPTHBIX 3a/1a4 B COOTBETCTBUM C HAIIPABJIEHHOCTHIO
npoeCCHOHATBHON 1€ TETbHOCTH -
(b1.0.10-H.1)




2. Mecto qucuuminnel B ctpykrype OITOIT

Juctumimaa «®u3uka» OTHOCUTCS K 00s3aTeIhbHOW YacTH OCHOBHOW MpodeccHoHAIBHON
o0pa3oBaTeNnbHOM MporpaMMbl OakaiaBpuaTta.

3. O0bémM AuCHMILVINHBI U BUJbI y4eOHOH padoThl

OO0beM AUCHUIUIMHBI COCTABIIACT 9 3a4eTHBIX eauHull, 324 akaaeMudeckux vaca. ucuumimHa
n3ydaercs B 2, 3, 4 cemecTpax.

3.1. Pacnipenesienue o0bemMa JTUCUMILJIMHBI 110 BUAAM Y4eOHOil padoThbl

Bun yuebHoit paboTbl KonnuecTBo yacos

KonrakTHasi pa6ora (Bcero) 132
B Tom uncne:

Jlexuuu (JI) 44
[Tpaktuueckue 3ansatus (I113) 44
Jla6oparopusie 3ausaTus (JI13) 44
CamocrositesibHas padora o0yuarwmuxcs (CP) 129
Kontpob 63
Hroro 324

3.2. Pacnpenesienue yueOHOro BpeMeHH O pa3jejaM U TeMaMm

B TOM YMCJIE 4
Ne HaunmenoBanue pasjeia U TEMbI Beero KOHTakTHA4 pabora &
TEMBI pasi 4acoB CP =
) 3 | I3 S
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MmonekynspHasi Gu3MKa ¥ TEPMOJMHAMIKA
1.1. | Beegenue B pusuky 2 2 - - - X
1.2. | Kunemaruka 16 2 2 2 10 X
1.3. | Jlunamuka 20 2 4 4 10 X
2.4. | 3akoHBI COXpaHEHUS 18 2 2 4 10 X
15 MexaHudeckue KojaeOaHus u 21 4 4 4 9 <
BOJIHEI
16 DIIeMEHTHI MOJ'IE:I(}’J‘ISIpHOfI u 20 4 4 4 8 <
CTaTHUCTUYECKON (PU3UKHU
1.7. | OcHOBBI TEPMOJUHAMUKHU 20 4 2 4 10 X
Paznen 2. DnekTpruyecTBO 1 MarHeTU3M
2.1. | DnexTpocTaTHKa 18 2 2 4 10 X
ITocTOSIHHBIN TOK,
2.2. | BNEKTpUYECKHUE LIETHU U 22 4 4 4 10 X
MaTepHuaIbl




23 ITocTossHHOE MarHUTHOE 22 4 4 4 10 X
oJie

DNIeKTpOMarHuTHBIE

2.4.
KoJIeOaHUs U BOJIHBI

18 4 4 2 8 X

Paznen 3. Ontuka u aromHast pu3uka

FGOMeTpI/ILIeCKaH X1 BOJIHOBas

3.1. 16 2 4 2 8 X
OTTHKA

3.2. | KBantoBas ¢usuka 14 2 2 2 8 X

33. ®du3uKa aTomMa U AIEMEHTHI 16 5 4 2 8 X
bu3MKYU TBEPAOro Tela

3.4. | Snepnas ¢pusuka 14 2 2 2 8 X

3.5. | ®usnyeckas KapTuHa MUpa 4 2 - - 2 X
KoHnTtposb 63 X X X X 63
OO01mas Tpy10eMKOCTh 324 44 44 44 129 63

4. CTpyKTYypa M coJep:KaHue TUCHUILINHBI
4.1 Conepxxanue QM CUUIITHHBI

Pa3nes 1. Mexanuka, MoJsieKyjasipHasi pU3MKa M TEPMOIHMHAMHUKA

BBenenne

[Ipenmer ¢usuxu. Meron no3nanusi B (usmuke. DKCIEPUMEHTHl U TE€OpHH. Poib MaTeMaTHKH.
®dusnueckue 3akoHbl. [lonstue ¢axrta B ¢usuke. Mogenu. Ilpsmbeie u oOpaTHble 3amauu (HUUKU.
PaszmepHocTH Pu3nuecKux BETUYUH.

Kunemarnka

JIBukeHue Kak riiaBHas gopma cyiiectBoBaHus marepuu. [IpoctpanctBo u Bpems. CriocoObl
ONHCAaHUs COCTOSIHUS Tena W cucreMsl Ten. CucTreMbl oTcueTa M KOOpAMHAT. Ponb M NpUHLMIIBI
BbIOOpa cucteM KoopauHat. CTeneHn cBOOObl, MHBaPUAHTHBIE CBOMCTBA YMCIIA CTETIEHEH CBOOO/IBI.
TpexmepHOe 1 MHOTOMEpPHOE IIPOCTPAaHCTBA. MarepuaibHas TOYKa U PAcpOCTPaHEHUE ATOM MOJENN
Ha MHOTOMEpHBIN ciydail. TpaekTopus U MUpoOBasi TUHUS, UX CBoicTBa. CKOPOCTh U YCKOpPEHHE Kak
npousBojHble. IlocTymaTenbHOe M BpamjaTeIbHOE [BMKEHUS KaK OCHOBHBIE BH[IBl JIBUKCHHM.
VYTr0BbIE CKOPOCTh U YCKOPEHHE, HOPMAIbHOE U TaHT€HLIMaJIbHOE ycKopeHus. CKOpoCTh U YCKOpEHUE
B MHOT'OMEPHOM IIPOCTpaHCTBE. MHepIuanbHble CUCTEMBl U PAaBHOIPABHOCTH IOKOS U PABHOMEPHOIO
psIMOJIMHEHOTO ABMXKeHus. [locTynaT o mocTossHCTBE CKOPOCTH cBeTa B Bakyyme. [IpeobpazoBanue
MHTEPBAJIOB BPEMEHH U JJIMHBI MPU OOJBIINX CKOPOCTAX OTHOCUTEIbHBIX ABM)KEHHH MHEPLUAIBHBIX
cucreM. IIpeoOpazoBanus JlopeHna M penaTUBUCTCKOE CIIOKEHHE CcKopocTeil. MHTepBan Mexnay
COOBITHSIMH U €70 HHBAPUAHTHOCTb.

JAnnamuka

Cuna un macca, cynepnosunus cui. [lepselii u BTOpoii 3akoHbl HbloTOHA. YpaBHEHUS ABM)KEHUS,
pOJIb HaYallbHBIX YCJIOBUM, MPUHLHUI JeTepMUHU3MA. [Ipumepbl peuieHus ypaBHEHUN JBUKEHHS.
JIBM>KEHHE TeNl B IOJIE CUJI TSATOTEHMs, SBJICHUE HEBECOMOCTH B CIyTHHMKaX. /lMHamuka ciensmmx
cucteM. Mmnynbc, 3aKOH COXpaHEHUs HMITYJIbCa JJI MEXAaHWYECKOM CHCTEMBI, TPETUH 3aKOH
Herotona. Bzaumoneiicteue ten uepes nose. OOmas GopMynupoBKa 3aKOHa COXpPaHEHUS UMITYJIbCA.
Kunernueckast sHeprus mMarepuaibHON TOUKH, CBA3b €€ C KOMIIOHEHTaMU BEKTOpa UMITyibca. Pabora
U TOTeHIMaJbHas dHeprus. Pabora nmepemenieHns MaTepUaIbHOM TOUKH 1O KPUBOJIMHEHHOMY ITYTH.
[loTeHumanpHple  CWJIBI, BBEJACHUE NOHATUSA IOTEHUMANa [  B3aUMOJACHCTBYIOIIMX  TeJl.
[TorennuansHast yHKIMS, TOTECHIMATbHAs OBEPXHOCTh. CBSI3b KOMIIOHEHT CHJIBI M MOTEHIMATIBLHON
¢ynkuuu. [loTeHnmanpHas sMa U ycJIOBHE YCTOMYMBOro paBHOBecHs. HeBO3MOXKHOCTh paBHOBECHUS
CUCTEMBl B3aUMOJACHUCTBYIOLIMX CTATUYECKMX TOUYEYHBIX JJEKTPUUECKUX 3apsinoB. IlpuHiun
IJIOTHEHWIIIEH YNMaKOBKHM U OOBSICHEHWE MPOCTPAHCTBEHHBIX (hopM KpucTamuioB. KoHdopmannoHHbII
aHanu3 MOJEKyJl. MoOMeHT cwibl. JIMHaMUKa BpallleHWs TOYKU U Tejaa BOKPYI IOCTOSSHHOM OCH,
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MOHSATUE O MOMEHTE MHEPUUU MATEPUATBHON TOYKM M Teja. Y PaBHEHHE IBM)KEHHS BPAILAOIIETOCS
BOKPYT HEIOJABWKHOU OCH Tejla. MOMEHT UMITyJIbCa, CBSA3b €0 KOMIIOHEHT C KHHETUYECKOU dHEpruei
BpauleHusl. M3MeHeHne MOMEHTa MHEPIUHU Tella MpU MEPEeHOCEe OCU BpauieHus. ['J1aBHblIe MOMEHTBI
MHEPLUHUHU U YCTOWYMBOCTb BpAIIECHUS Tel. 3aKOH COXPAHEHHsS MOMEHTA MMITYJbCa T€Ja U CUCTEMBI
ten. OcoOeHHOCTH KOHCTPYKIMH BepTojieToB. ['Mpockombl W uX mOpuMeHeHue. Llentp macc u
YpaBHEHUE €ro ABMKEHUs. Pa3zeneHue nocTynarenbHbIX U BpalaTe/IbHbIX IBUKEHUNA TBEPAOIO TEa.
[Tapa cun. Cucrema ypaBHEHUM JUIsl JBUYKEHUS TBEPAOIO TEJa U €r0 KMHETHUYECKas dHEprus. 3aKoH
COXpPAHEHUs1 DHEPIMU U €ro CBiA3b C PAaBHOMEPHOCTBIO TEYECHHS BpEMEHHU. [IBMIKEHHE CHCTEM CO
MHOTHUMHU CTeneHsiMu cBoO0Ibl. DyHkuus Jlarpanxka u ypaBuenus Jlarpanxka. [IpuHiun HauMeHbIIero
JECUCTBUA.

JAunnHamuka 00JbIIUX CKOPOCTENH

[Tpunuun otHocuTEeNbHOCTH B (pusmke. PenstuBucrckuii mmmnynbe. [IpeoOpa3zoBanue sHeprum-
nMIrynbca. Macca U ee CBsI3b C dHEpruei nokos. Macca CI0KHOM CHCTEMBI M €€ CBSI3b C SHEpPrueit
B3auMoJieiicTBus dacteid. HeammutuBHOCTH Macchl. JleekT Maccel W 3Heprernka. KuHermueckas
SHEPIUsT B PEISITUBUCTCKOM MEXaHMKE. YpaBHEHHE [JBHJKCHHMS MaTepUalbHOM TOYKU B
PENATUBUCTCKON MEXaHHMKE. J[BMKEHHWE MaTepUaIbHOW TOYKH MOJ JCHCTBHEM ITOCTOSHHOW CHJIBL.
CkopocTp cBeTa Kak IpeAelibHas CKOpOoCcTh. YacTuilpl ¢ HyJeBOM Maccoll mnokos. Ilpuniun
SKBUBAJIEHTHOCTU U TEOPUS MPOUCXOKAECHUS CHII BCEMUPHOIO TSATOTCHUS.

KoJsie0anus u BOJIHBI

KonebOanuss kak 4YacTHbBIM ciy4dail IBUKEHMs, YCIOBHS IOSBICHHUS KojeOaHUU. YpaBHEHUE
IBUKCHHSI TPYXKHUHHOTO MasTHHKAa U ero pemeHue. [‘apMoHMueckoe KojeOaHHEe U €ro
XapaKTePUCTHKH. YpaBHEHHE JBIKCHHS (DU3NYECKOTO MAsATHUKA M €ro pelieHhe, MaTeMaTHYeCKUI
MasiTHUK. DHEeprusi TapMOHMYECKUX KoseOaHuil. BeIHyX/IeHHbIE KOieOaHUs U SIBICHHE PE30HaHCA.
Peszonanc kak mposiBiaeHune Oudypkanuu. ABTokojieOaHus. [Ipumepsl MposSBICHHUS PE3OHAHCHBIX H
aBTOKOJICOATEIbHBIX SIBJICHUN B )KMBBIX OpraHM3Max M TeXHUKe. Pe3oHaHCHas mepenadya SHEPruu B
CHUCTEME OJMHAKOBBIX CBSI3aHHBIX MASITHUKOB. BOJHBI B yNpyrux cpenax, JMHEHHBIE, TOBEPXHOCTHBIE
1 00beMHBIC BOJHBI, TIONEPEUHBbIE U MPOJIOJIbHBIE BOJHBI, (DPOHT BOJHBI, TIOCKHE U Cepudeckue
BOJIHBI. AHAJIUTAYECKAs 3aMmuch Oeryiiel BoJiHbl. BonHoBoe ypaBHeHue. [lepeHoc sHeprum Oeryieit
BotHOU. CroxeHune konebaHuid u BonH. KorepeHTHbIE UCTOYHHKHU BONH. MHTepdepeHuus BOIH OT
TOYECUHBIX KOTEPEHTHBIX MCTOYHUKOB. YCJIOBHS TMOSBICHUS MaKCUMyMOB W MUHUMYMOB. CIOKE€HHE
KpyroBeix u chepuueckux BonH. [locTpoenue (ppoHTa BONHEI MO MpUHIUMY [oiireHca, MOBEACHUE
(¢bpoHTa BOJTHBI B HEOAHOPOAHOU cpene. OTpakenne u npenomieHue BoiH. [Ipunmun depma. BeiBoa
3aKOHa MPEJIOMJIEHUS BOJIH Ha TPaHUIIe IBYX cpell Ha ocHoBe npuHuuna @epma. [Ipunuun depma kak
YacTHBIN cilydail oOlIero mpuHUMIAa MUHUMakca. llosBiieHne OTpakeHHbBIX BOJIH B HEOJHOPOJHBIX
cpezax, CI0XKEeHHEe BCTPEUHBIX BOJH M 00pa3oBaHME CTOSYMX BOJH. IlepexomHoe cocTosiHUE U BpeMs
penakcauuu. CBSI3b JJIMH CTOSYMX BOJH C pa3MepaMH CpeJlbl, TUCKPETHOCTh JJIUH CTOSAYUX BOJIH.
KBanToBanue. YnpasieHue 3By4aHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

JIeMEHTBI CTATUCTHYECKOM U MOJIEKYJISIPHON (PU3UKH

MUKpPOCKOTIMUECKHE W MaKpOCKONMYECKUEe sBIeHUs. MaeanbHbli ra3 Kak CTaTHUCTHYECKas
cucreMa MHOTMX yactull. /laBneHue, o0beM U Temmeparypa raza Kak 0000IIEeHHbIE XapaKTepUCTUKU
cocTosiHUSl Tra3a. PaBHOBeCHble M HEpPaBHOBECHBIE COCTOSHUS Taza. OOpaTumble W HeoOpaTHMbIE
nporecchl. [[uarpamma gaBieHHE-00beM. ODKCIIEPUMEHTAIbHBIE Ta30BbIE 3aKOHBI, O00O0OIIEHHBII
ra30BBI 3aKOH (YpaBHEHHE COCTOSHUS HI€aTbHOTO Ta3a). BEIBOA ypaBHEHHS COCTOSHUS MI€aThHOTO
raa Ha OCHOBE KMHETHYECKHX Mpe/CTaBiIeHUNA. DPU3NYECKUI CMBICI MOHATHS TEPMOJIUHAMUYECKOU
Temneparypbl. Pacnpenenenue sHepruu 1o cTemeHsM cBoOojbl. Pacmpenenenuss Makcgemna u
Bonsiimana, 6apomerpuyeckas gopmymna. HepaBHoBecHbIe mporiecchl. Juddysusa, muddys3us depes
MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJICHHE W €ro poJib B JKU3HEAEATEIILHOCTH PACTCHMM.
Tennonepenaua. BuyTpenHee Tpenue. BoipakeHue HepaBHOBECHBIX IMPOLIECCOB uepe3 00O0OIIeHHbIE
TepMmoarHamudeckue cuibl. CooTHomeHne B3auMHoctu OHcarepa. PeanbHble ra3el, ypaBHeHue Ban-
nep-Baanbca, kpuTHdeckas TOYKa, pEATbHBIE HW30TE€PMBbI, CKWKEHHE ra3oB. DiaykTyauuu u
camoopranu3zaius npu (pa3zoBoM mepexoje ra3-KuIKOCTh. JKUIKOCTH, MOBEPXHOCTHOE HATSHKEHHUE B



KUIKOCTAX, OXJAXKICHHE >KUIKOCTH NPU HUCHAPEHUH, TEPMOPETYISALUS PACTEHUN W KUBOTHBIX.
CMmaunBaronyie 1 HecMadMBarolIye KuakocTu. Kanuuispasle sBienus, Gpopmyna Jlamnaca.

DJIeMeHTbI TEPMOAMHAMUKHI

[lepBoe Hayano TEPMOAMHAMHKH, W30MPOILECCH], anabaTUUYEeCKUil MPOILECC, OXJaKICHUE Ta30B
npu aanabaTUYeCKOM pPacCHIMPEHUU U MOJIydeHHe HU3KHX TemiiepaTyp. YpasHenue llyaccona u ero
BbIBOJ. Kitaccuueckas Teopust TEIJIOEMKOCTEH, IPUYUHBI OTKJIOHEHUS PEAIBHBIX TEINIOEMKOCTEH KaK
(GyHKIIUM TeMIiepaTypbl OT pe3yJIbTaTOB Kilaccuyeckoil Teopun. Paborta nneanbHOro raza B pa3inyHbIX
nporeccax. ObparumMeie 1 HeoOpaTuMble HUKIBL TernoBbie MamuHbl ¥ UK KapHo, BTopoe Hadaino
TepMoAMHAMUKH. KoMmmpecCMOHHbIE XOJOAWJIBHUKM UM  TEIUIOBBIE HACOCHIL. OJHTPONMS  KaK
TepMoAMHamMu4eckuii noreHuuan. dopmyna Ui SHTponuu HieanbHOro rasa. Teopema Kapuo u
0000IIeHNEe TOHATHUS SHTPOIUU KaKk TEePMOJMHAMHYECKOro IMoTeHnuana. CBsS3b DSHTPONUU C
MUKPOCOCTOSIHUSIMU UJ€abHOT0 raza. CTaTUCTUYECKOE TOJKOBAHUE SHTPOIUU. DHTPONUS U CTEIEHb
BbIpokieHus: cucreMbl. @opmyna bonbimana. Dutponus u uHbopMmanus. Bospactanue sHTponuu
IIpY HEOOpaTHMBIX IpolleccaX Ha MPUMEpPE BbIPABHUBAHHUS TEMIIEPATypbl JIBYX HaXOMSILUXCS B
KOHTAKTE HArpeThIX TEJ M IPU BBIPABHUBAHMUM JABJICHHMI B JIBYX 4acTsix cocyna ¢ razoM. [lepeoe u
BTOpPOE Hauala TePMOJMHAMUKH, U JKUBbIE OpraHu3Mbl. [loHATHE O TepMOAMHAMHUKE HEOOPATHMBIX
MPOLIECCOB U OTKPBITBIX CHCTEM. OHTPOIUS B CUCTEME OpraHuM3M - OKpyXKarouias cpena.
[Ipon3BOACTBO SHTPONIMU B HEPABHOBECHOM cpene u Teopema [Ipuroxuna.

Pa3znen 2. DiieKTpU4ecTBO 1 MArHETH3M

JJIeKTpUYecKre 1 MATHUTHbIE SIBJICHUS

[lonsTe O mNOJAX, MOJNS CKAIIPHBIE U BEKTOpPHbIE. XapaKTEPUCTUKH BEKTOPHBIX IIOJICH:
HaIpPSHDKEHHOCTb, MOTOK, LMPKYISILMS, CHJIOBBIE JIMHUU BEKTOpHOro mnosig. Cynepno3unus mojew,
3aps/ibl, 3aKOH COXPAHEHUs 3apsI/10B.

B3anmopeiicTBrE HENMOABHKHBIX U IBUKYIIUXCS 3apsaoB, ODU3NYECKUN CMBICT MATHUTHOTO IOJIA.
[Tone Towyeunoro 3apsana (3axoH Kymnona) u cucrtemsl 3apsnoB. [lone gumons. DiekTpocTaTudyeckoe
MoJie MOJIEKYJbI W XUMHUeckue peakuuu. MHTerpansuas ¢opma 3akona Kymnona, teopema ["aycca
(mepBoe ypaBHeHue MakcBenia). BoeiBox Gopmyn A HampsKEHHOCTH JIEKTPOCTATHYECKUX IMOJIEeH
3apsHKEHHOTO MPSIMOTO TMPOBOJA, IJIOCKOCTH, KOHJeHcatopa. Pabora mnepememieHus 3apsjia B
ANEKTPOCTATUYECKOM  II0JIe, TIOHATHE MOTeHHuana. Bropoe ypaBHeHme MakcBemna —as
ANEKTPOCTATUKH B HMHTETpalbHOM (hopme. DieKTpuyeckass €eMKOCTh OJHOIO IPOBOJHHKA U JIBYX
IIPOBOJIHUKOB, KOHAEHCATOPbI, paboTa Mo 3apsjKe KOHAEHCATOPOB. DHEPrus 3JIEKTPOCTATUYECKOTrO
noynst.  M3MeHeHMe  HanpspKEHHOCTH — DJIEKTPUYECKOrOo  MOJs  INPU  BBEACHUM  JUDJIEKTPHKA,
MOJIAPU3YEMOCTb  TUDJICKTPUKA, OUIIEKTPUYECKass IPOHULAEMOCTb. V3MeHeHHe IUINEKTPUYECKOMR
MIPOHUIIAEMOCTH MPU XUMUYECKUX PEaKIUAX U MCIOIb30BaHUE 3TOro 3 (ekra. DNeKTPUUIECKOe MoJie
B NpoBOAHUKAX. [IoHATHE O TOKE MPOBOJMMOCTH, BEKTOp TOKAa M CHJa ToKa, AupdepeHuunanbHas
dbopma 3akona Owma. IlepBoe mpasmino Kupxroda. [lpuumHa mosiBIeHUs SJIEKTPUUECKOTO TOKA B
MIPOBOJIHUKE, (PU3MUECKUI CMBICI MOHATHUS CTOPOHHUX AJIEKTpUYECKHX cuil. BbiBox 3akoHa OMma ams
Bceit nienu. Bropoe npasmio Kupxroda. MarautHoe 1mosie mpsSMoro Toka, 00bsICHEHUE €ro MOSBICHHS
HAa OCHOBAaHMM pEIATUBUCTCKUX NpeICTaBleHUN. VHTrerpanbHble ypaBHeHMs MakcBemna ais
MOCTOSIHHBIX MarHUTHBIX Mojei. [Ipumepbl BBIYMCICHUS HANpPSDKEHHOCTEH MAarHUTOCTATHYECKHX
noneil. 3akoH buo-Casapa-Jlaniaca. Baumoneiictsue noseii u 3apsaoB (Toxos). @opmyna Jlopenua
JUISL CWJIBI, NEHCTBYIOIIEH HA 3aps] CO CTOPOHBI JIEKTPUYECKOTO M MarHUTHOro mnoneu. IlpuHnmn
JNEHCTBUS Macc-CHEKTPOMETPOB M HX IPUMEHEHMS B XUMUU. VHAYKIMOHHBIE SBJIECHMS,
TpaHcpopmaTopsl, (u3MUecKHe MNPUHLUINBI HUX JedcTBUSA. OkcrtpaToku. IlomHas cuctema
UHTETpalbHbIX ypaBHeHMH MakcBemuia. CMbICT  WIEHOB CUCTEMBI ypaBHEHMH Makcsemia,
ONMCHIBAIOIIUX SIBJICHUS, CBSI3AHHBIE C W3MEHEHUSMH DJIEKTPUYECKMX M MAarHUTHBIX BEJIMYHMH BO
BpeMeHH. B3auMOCBA3b ANEKTPUUECKUX U MArHUTHBIX IEPEMEHHBIX I0JIEH, 3JIEKTPOMAarHUTHOE T0OJIE U
nm3nydenue. [lons nBrokynmxcs 3apsaoB. M3inydeHue >3I€KTpOMarHUTHOrO II0JS HEPAaBHOMEPHO
ABUKyIuMest 3apaaom. «Ilapagoke» atoMma.

Pa3znes 3. OnTuka u aroMHasi pu3uKa

JJIEKTPOMATrHUTHOE U3JIyYeHHe H ONTHKA



CB00OOIHOE IIEKTPOMArHUTHOE IOJIE U €ro CYIECTBOBAHUE B BHUJE DJIEKTPOMATHUTHOMW BOJIHBI.
IlonepeyHOCTh AMEKTPOMAarHUTHBIX BOJNH. CKOPOCTb PAaCIpOCTPAHEHUs 3JIEKTPOMArHUTHBIX BOJH U
criocoObl ee u3Mmepenus. Illkana snekrpomMarHuTHBIX BOJIH. CrIOCOOBI T€HEpaluy U UCIOJIb30BAHUE B
HayKe U TEXHUKE BOJIH Pa3JINYHBIX YACTOT.

SIBrieHus1, onuchIBaeMble BOJHOBOM Teopueil csera. HTepdepeHuus cera, yCIOBUs MOSBICHUS
CTaTUYECKON HMHTEPPEPEeHIIMOHHON KapTUHBI, MHTEPPEpEeHIHs NpPU pas3leleHud (POHTA BOJHBI,
IIPOCBETIICHUE ONTUKHU, UHTEp(EpOMETphl U UX HcIoib30BaHue. Dypbe-ciekrpoMeTpsl. [lonarue o
ronorpadun. Jdudpakuus, muppakuus Ha mend. PoKyCHpOBKa 3JIEKTPOMATHUTHBIX BOJIH M CBS3b
pasmepa JIUGPAKLIMOHHOTO IMATHA C pa3sMepamu peduiekropoB. OCOOEHHOCTH OpraHu3aluu
PaaNOJIOKAIIMOHHON CITYy>KObI. YCIIOBUS Tepexoja OT BOJHOBOM ONTHUKU K T'€OMETPUYECKON. 30HBI
@penens, 30HHas acTuHKa OpeHens kak GoKycupyromuil 3aeMeHT. AudpakiuuonHas pemeTka Kak
IHMCTIEPTUPYIOIIAsl cUcTeMa. AHallM3 cOCTaBa CBETa IO JUIMHAM BOJIH. PeHTreHoBckas audpakuus,
noHATue 00 00paTHBIX AU(PAKIMOHHBIX 3a7ayaX, PEHTT€HOCTPYKTYPHBII aHaIU3 U €ro 0COOEHHOCTH
NPUMEHUTEIPHO K OuonorndeckuMm oObektam. IIpoctpancrBennast crtpykrypa JHK u PHK.
JudpakmoHHbIi Ipeaen pa3penarneil cnocoOHOCTH ONTHYECKUX TPUOOPOB.

CBeT u BemIecTBO, MOHATHE O BTOPHYHBIX BOJIHAX, PA3/ICIICHNE YHEPTUN HA TpaHHIe pa3zaena ¢as,
PE30HAHCHBIN XapakTep B3aMMOJAEUCTBUS CBeTa U BellecTBa. Jlucnepcus, Kiaccuueckoe oObsICHEHNE
3aBUCUMOCTH KO3 (UIMEHTa MPETOMIICHUS CBETa OT JJIMHBI BOJHBI TAJAlOIIEro cBera. SIBieHue
JBOMHOTIO JIy4yenpeaoMIIEHUs, OoJIIpu3anus cBeTa KpucrauiaMu. [1osipu30BaHHbI CBET, ONITHYECKAS
aKTUBHOCTb, CaxXapOMETPHs, HCIIOJIIb30BAHUE SBJICHMSI BpAIICHUS IUIOCKOCTH IMOJIIpU3alUU B
MoJIeKyJIsipHOM Ononoruu. @oroaddexr u kBaHTOBast pupoaa cBera. Kpyr sBieHU, 00bICHUMBIX €
KBaHTOBOI TOYKM 3PEHHUS, MUKPOCKOIMYECKOE M MaKpPOCKOIMYECKOE B ONTUKE. /[BOMCTBEHHOCTH
IPUPOJBl CBETAa. 3aKOHBbI IOIVIOIIEHHs CBETa, IMOHATHE O HeluHeHHbIX 3¢¢ekrax. OCHOBHBIE
AJIEMEHTHI KOHCTPYKIUHU CIEKTPO(POTOMETPOB. 3aKOHBI OCBEUICHHOCTH, 3aBUCHMOCTh OCBEIICHHOCTH
OT BHJIa OCBETUTEIIEH.

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

OcoOeHHocTH TOBEAEHHUS] MHUKpoyacTHll. I[IpuHIUIBI ONMCaHHWs TOBEIEHUS MHUKPOYACTHII,
BOJIHOBas (DYHKIIMsI, COOTHOIIEHHE HeolpeneneHHocTeil, BonHa Jne bpoitnsa. Ilocrynatsl bopa.
Vpasuenue [llpegunrepa (BpeMEHHOE W CTAallMOHAPHOE), (DU3UYECKUU CMBICI BXOJAIIMX B HETO
wieHoB. Pemenue cranmoHapHoro ypaBHeHusi IlpeauHrepa misg dYacTHIbl B OJHOMEPHOM
MOTEHLIMAJIbHOM SIIIMKE W YaCTUIBl HAa OKPYXHOCTU. YCJIOBMS MOSIBICHHUS KBAHTOBBIX SIBICHUU.
Brnusinue macchl W o0nacTu JOKanM3allMM YacTull. J[BymMepHas MOTEHIMalbHAs SMa, BBIPOXKICHUE
KBaHTOBBIX COCTOSIHUM U CHATHE BbIpoXKieHus. [loTeHnanbHas sMa KOHEUHOH TIIyOMHBI U BIMSIHUE €€
ryOWHBI M IIMPUHBI HAa YPOBHM DSHEPTUM 4YacTUIBI. BO3MOXXHOCTH JOKaNIM3allMM YacTHIBl B
npoctpanctBe. TyHHenbHBIH 3¢ ¢dekt. 3anonHeHnue ypoBHed W npuHuun llaynu, momHas sHeprus
COBOKYITHOCTH 3JIEKTPOHOB B KBaHTOBOM CHCTEME. YPOBHHU DHEPIMHM B aTOME BOJOPOJA, MEPEXOIbI
MeX1y ypoBHSAMU. VHIUBUIYadbHOCTh CIIEKTPOB aTOMOB M 3MHCCHOHHBIA CIEKTpajbHBIA aHAIM3.
Merammnyeckass MOJENb MOJEKYJIbl M OOBSCHEHHE KOpPPENsMH LBETHOCTH BemiecTBa M 3¢ ¢dekra
COTIPSIKEHMsS] XUMUYECKHX CBsizel B MoJiekynax. HopmanbHas 1 MHBEpCHAas 3aCeIEHHOCTh KBAaHTOBBIX
coctosinuil. Iloryomienne, CioHTaHHOE W BBIHYXJEHHOe n3nydeHus. Koaddunmentsl DiHIITENHHA.
®opwmyna [Inanka. Ycunenne cBeta Mpy NpoOX0kKACHUN Ye€pe3 MHBEPCHO 3acelieHHyto cpeny. [lonstue
0 Ja3epax.

duznyeckas MpUpPoa XUMUYECKONW CBSI3U. DIIEKTPOHHOE CTPOCHHE MHOTO3JIEKTPOHHBIX aTOMOB,
rubpuansanusi, OoOBsSCHEHHE MPHUYMH TOSBICHUS MPOCTPAHCTBEHHBIX (opMm Momnekyn. [IpunHnummn
MaKCHMAaJIbHOTO MepeKpbIBaHus. BHyTpeHHee BpalleHHe B MOJIEKYJaX U €ro posib B OMOXUMUYECKHX
peakuusax. J[BH>keHHe 4acThll B MHOTOATOMHBIX MOJIEKYJIAaX U BUAbI MOJEKYJISIPHON CIIEKTPOCKOIIMH.
CumMMeTpHsi MOJIEKYJ U MOSIBJIEHUE MPaBUJ 0TOOpA.

@DOTOXMMHUYECKHE pEaKIMM U OCOOEHHOCTH IOTEHIUANbHBIX IOBEPXHOCTEH OCHOBHBIX U
BO30YKJCHHBIX 3JIEKTPOHHBIX COCTOSIHMM B Mosekynax. Pacmaa monekyn npu (hoToBO30YKIECHUSAX.
®dusnueckas npupona ¢GorocuHTe3a. TpaHCHOPT dHepruud npu (GoTocuHTe3e. 30HHasT CTPYKTypa
AJIEKTPOHHBIX COCTOSIHUM KPUCTAJIJIOB. 3alOJIHEHHBIE W HE3alOJHEHHBbIE 30HBI. YpoBeHb Depmu.
[TpoBOTHUKH, MTOTYTIPOBOAHUKU U TUANIEKTPUKH. OCOOEHHOCTH MPOBOJUMOCTH B TIOJTYIPOBOJHUKAX.
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Anepuas puszuka
CucremaTKa 3JI€MEHTAapHBIX YacTUL. 3aKOHbBI B3aUMOIPEBPAILCHUN YacTHL], SACPHBIE peaKkluy,
nedext maccel. CTpoeHue sep, sJIepHble CUIIbl, YCTOHUNBBIE M HEYCTOMYMBBIC S/pa, €CTECTBEHHAs U

HCKYCCTBEHHAst paZiOaKTUBHOCTD. 3aKOHbI PaavoaKTUBHOIO pacnana. [TpuHIMIBL
palMOaKTUBALMOHHOIO aHanu3a. «MedeHble» aToMbl B Ouosioruu. Ilytu ucnonb3oBaHMs sAEpHON
SHEPIrUH.

du3znueckasn KapTuHa MHpa

Ilonatue o0 »HBomonuM B (U3MKE, OUOJOTMM M JApPYrHX HaykaxX. [IpOTHBOIIOIOKHOCTh
HAIPaBJIEHHOCTEN ATUX 3BOJIIOLMOHHBIX MpoleccoB. [lyTu npeoonenns npoTuBopeyus.

Bpewms B knaccuyeckoM mupe. Poiib nepuondeckux 1 HenepruoAUYECKUX MPUPOJHBIX TPOLECCOB
B (OPMHPOBAHWUU TOHATUS BpPEMEHHU. VIHBAPHMAHTHOCTh MPOCTEUIIMX (PU3HMUECKUX 3aKOHOB
OTHOCHUTEJIBHO CMEHBI 3HaKa BpeMeHU. HepaBHOBECHBIE ITPOLIECCHI B CIIOKHBIX CUCTEMaX U MOSIBIECHUE
CTpenibl BpeMeHU. Poib ciaydallHeIX (GakToOpoB B (OPMHPOBAHWUHU CTpenbl BpeMeHH. DiyKTyaruw,
NOSIBJICHHE CAMOOPraHU3alMM B  OTKPBITBIX CHCTEMax M IepepacTaHue (QIyKTyaluu B
Makpockornmyeckuii 3¢ ¢ext. Ponp Oudypkanmii. [loBeneHne SHTPONMU B OTKPBITHIX CHCTEMaXx.
ITpuHIUD TOTIOJIHUTENBHOCTH U €ro BCeoOLIHOCTh. Vcnonab3oBaHue Mojeneil sBieHui 1 00bEeKTOB B
Ipolecce NO3HaHMs KaK CJIeICTBUE MPUHIIUNIA TONOIHUTENbHOCTU. OOpaTHbIe 3a/1a4u, CyObEKTUBHBIN
¢dakTop mpu ux pemeHud. OrpaHMYEHHOCTb IPHHLMIA JIOKa3aTeIbHOCTH B Hayke. IlpuHiun
COOTBETCTBHS, HaONoJaeMble M HeHaOJogaeMbple BeMWYMHBI B ¢usuke. TpeboBaHus K
dbopmupoBaHul0 (QHU3MUECKUX Teopuil. PacmupeHHOe NOHUMaHMWE MpPHUHLUIA JAETePMUHU3MA.
CnyuyailHoe ¥ 3aKOHOMEpPHOE B MIPUPOJE U Mpeiesbl IPUMEHUMOCTH HayyHOro mporHosa. HayuHbril
IIPOTHO3 B Hayke 00 oOmiectBe. Pusnka u kudbepHeruka. Creasiue CUCTEMbI U yIIPaBICHHE.

4.2. Cogepxanme JeKIui

Ne F 5
Kpatkoe cogepxanue neKiuuu = 9
/1 g =

N

1. | OBomronuss U COBpeMEHHBbIE MojJenH (Qu3ndeckol KapTUHB Mupa. CoBpeMeHHas
¢u3mMKa Kak KyJabTypa HaONIOJCHHUM, MOJETUPOBAHUS, HSKCIEPUMEHTAIBHOTO
WCCIICIOBAHUS W KOJIMYECTBEHHOI'O TMPOTHO3MPOBAHUSA SABJIECHUW MpupoAbl. Ponb
(GU3MKN B pa3BUTHH TEXHUKU W arpoOMPOMBIILIEHHOTO MpOon3BoAcTBa. KnHemarnka
MaTepHATbHOMN TOYKH. Koopannarnsiit METO/I ONMMCAHUS  JIBMOKCHHM.
Kunematnueckoe  ypaBHEHHWE  JBWKEHHUS UM ONpEAENsieMble IO  HEMY
KWHEMAaTUYECKUE XaAPAKTEPUCTHKH.

2. | BextopHblii cnoco0 omnwcaHus JIBHW)KEHUH. BEKTOpBI IepeMemieHusi, CKOpPOCTH, 2
YCKOpEHUS. YTIIOBBIE XapaKTEPUCTUKH JABM)KEHUS IO OKPYKHOCTH. OJIEMEHTBI
penaTuBUCTCKON MexaHMKHU. [locTynaTel cnienuanbHOM TEOPUH OTHOCHUTEIBbHOCTH.
[IpeobpazoBanus Jlopenna. Cnoxkenue ckopocteil. OTHOCHUTENBHOCTh JUIMHBI
OTPE3KOB U JUJIUTEIBHOCTH BPEMEHHBIX HHTEPBAJIOB.

3. | AuHamuika MaTepHaIbHOM TOYKH U TIOCTYMATEIBHOTO IBHKEHHsI TBEPAOTO Tena. 2
[Ipuniun  oTHOcUTENbHOCTH. 3akoHbl HptoroHa. Bunel cwi.  JluHamuka
BpalaTeNbHOrO ABUKEHUSA. MOMEHT cuiibl. MOMEHT MHEPLMH. 3aKOHBI COXPAHEHUS
UMIyJibca U MOMEHTa WMMyJbca. VHepuuanbHble U HEUHEPIUAIbHBIE CHUCTEMBI
orcuéra. CUIIbl HHEPLIMH NIPU PA3JIMYHbIX BUAAX JBUKEHUS.

4. | PaGota, MomHOCTb M »dHeprus. MexaHndyeckas paboTa W MOIIHOCTH IpHU 2
IIOCTYAaTEIbHOM U BpalllaTeIbHOM JABM)KEHUAX. KuHeTnueckas 3Heprusi U Teopema
0 KUHETUYECKOW SHEPTUH.

KoHcepBatuBHBIE CWJIBI M NOTEHLMalIbHas 3Heprus. IIpuMepsl MOTEeHLMAIBHBIX
noJjiel. 3aKOH COXPaHEHUsS SHEPTHHN B MEXAHUKE.
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Mexannueckue konebanus. Kunematnka rapMoHudeckux koseOanuii. CrnoxxeHue
KoJieOaHUH. AKYCTHYECKHE PE30HATOPHI.

Junamuka  rapMoHuWdeckux — konebanui.  JluddepennmanbHoe  ypaBHEHHE
KoJieOaHuH. 3aTyxarllne U BBIHYXIACHHBIC KojcOaHus. MexaHW4eCcKuid pe30HaHC.
MasTHUKWU.

Mexannueckue BoJHBL. BomHoBoe ypaBHenue. Buabl BonH. WuTepdepenuus,
audpakuus 1 qucnepcus BojaH. BonHel u nHopmarus.

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKON Teopuu. MieanbHblil Ta3.
OcnoBHoe ypaBHeHue MKT u ypaBHeHHE COCTOSIHUS MACATIBLHOIO rasa.

ArperaTHble cOCTOSIHUS U (a30Bble Tepexoabl. PeanbHble ra3pl. CKMKEHUE Ta30B.
OcobenHoctu  xkuakoro  cocrostHud.  Ctpoenue — kpucramwioB.  JledekTsl
KPUCTAJIJINYECKOIr0 cTpoeHus. [IpouHOCTh U NIIACTUYHOCTD.

SBnenuss mnepenoca. JAuddysus, TEmIONpoBOAHOCT, UM BHYTPEHHEE TpEHUE.
MoJiekynsipHO-KMHETHYECKasl TEOpUS SIBJICHUH IepeHoca.

10.

OcCHOBBI TEpMOJMHAMUKU. BHYTpEHHS 3HEprusl U epBOe Hayaio TEPMOANHAMUKH.
PaGora w Temo€MKOCTh Ta3a MpHU pa3MYHBIX Mporeccax. Bropoid 3akoH
TepMOJIMHAMUKHU. TernaoBble ABUraTeNr U XoaoauiibHbie MamuHbl. KIIJI TennoBbix
JIBUTATEJIEN W CTAaTUCTUYECKUN CMBICI BTOPOTO 3aKOHA TepMoauHamuku. [loHsTue
sHTporuu. [loHATHE O TEepMOJAMHAMHKE HEOOpPAaTUMBIX IPOIIECCOB M OTKPBITHIX
CHCTEM.

11.

OnexTpuueckuid 3apsan. B3aumonelcTBue 3apsioB. DIEKTPOCTATUUECKOE IIOJIE.
Bekrop nHanpsok€éHnoctu. Pacuér anexrpocratmueckux nosed.  [loreHnman
JIeKTpOCTaThdyeckoro  moins. Pabora 1o  mepemelieHHI0O — 3apsijioB B
JIEKTPOCTATUYECKOM  TIOJIE. [lotenuman ¥ TpagMeHT  NOTEHLHMA’A.
OKBUIIOTEHIMAJIbHBIE IOBEPXHOCTH.

12.

BemectBo B anexkrtpuueckoM 1mosie. llonsipHble W HENoJspHBIE MOJIEKYIIBI.
[lonApuzanus  OUDJIEKTPUKOB. Bektop  cmemieHus. [IpoBognuku B
IEKTPOCTATUYECKOM I0JIe. DNEKTPOEMKOCTb NPOBOJHUKOB. KOHI€HCATOPBI.

13.

[TocTostHHBIN 2nekTpuueckuii Tok. 3akoH Oma. DnekTpoaBrkyiias cuia. [IpaBuia
Kupxropa u  pacuérel snektpudeckux nemneil. Knaccuueckas — teopust
ANEeKTpONpoBOAHOCTH. BpiBon 3akona Owma. Ilpuponma cBepXIpOBOAMMOCTH.
Hocurenn  Toxka B pa3iMyHBIX  IPOBOAHMKAX.  OJJEMEHTBl  TEOpPUH
anekTponpoBoaHocTH.  [lomynpoBognuku.  IlomynpoBogHUKOBBIE — IPHOOPHI.
OneMeHThl (QU3UYECKOM 3yIeKTpOoHUKU. KOHTaKkTHblE $SBJIEHHS B MeTaljgax M
IIOJIYIIPOBOJIHAKAX. YCIEXH COBPEMEHHOW IOJYNPOBOAHUKOBOM KOMIBIOTEPHOU
TEeXHUKU. BHoTOKM 1 6GMonH(OpMaTHKa.

14.

MaruauTtHOE moJie. B3auMoJelcTBrUE ANEKTPUYECKUX TOKOB. Pacdyé€Thl MarHMTHBIX
nosiell. 3akoH buo-Casapa-Jlaruiaca. MarauTtHble cBoiicTBa BelecTa. Jna-, mapa-
u ¢eppomarnetuku. Jlomensl. Depputbl. DIEKTPOMATHUTHBIE CEMapaTOphl B
arpouHkeHepuu. JleMCTBUE MArHUTHOIO IIOJS Ha DJIEKTPUYECKUHM TOK U
JBIDKYIIHECS 3apspkeHHble dacTtuibl. Cuna Ammepa u cuina Jlopenma. Dddext
Xoia. DIIEeKTPOIBUraTElN.

15.

DJIeKTpOMarHuTHas WHAyKOus. 3akoH @apazaes u npaBwio JleHma. MexaHuszm
Bo3HUKHOBeHHd OJJIC wuHaykumu. ['enepatopsl rapmonuueckon OJC wu
TpaHcGopmaTopsl. UTHAYKTHBHOCTH MPOBOTHUKOB. DHEPTUsl MATHUTHOTO TOJISL.

16.

IlepemenHsbIl antekTpudeckuil Tok. Llenn nepemenHoro Toka. 3akoH OmMa Juis 1eneu
nepeMeHHoro Ttoka. IlosHoe compoTuBieHHE IEpeMEHHOMY TOKYy. BekTopHas
quarpaMma. PesoHaHc B 1ensix IepeMeHHOro TOKa.
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17.

OnexkrpoMarautHoe nose. O6o6menne 3akona dapanes. 3akoH MOTHOTO ToKa. Tok
CMEILEHUS. ODJIEKTPOMAarHUTHbIE BOJIHBL. YpaBHeHHs MakcBemia. Cucrema
ypaBHeHHld MakcBemna B auddepeHInanbHol 1 MHTErpaidbHOR dopmax. BekTtop
YwMmoBa-Iloitntunra. JlaBiaenue cBera. ['apmonmdeckuii ocumwuisatop. CBoOOmHBIC
AJIEKTPOMArHUTHBIE KOJeOaHMsA. 3aTyXalollue W BBIHYKACHHBIE KOJICOAaHUS.
Peszonanc.

18.

lenepauus, mnepemaya u  OpuéM  JIEKTPOMArHUTHBIX  BOJIH.  OTKPBITHII
KoseOaTenbHbIN KOHTYp. [IpuHuun paboTel paauonepenaTunka U paguonpuéMHIKA.
Mopynsiuys W J€TEeKTUPOBAHHE SJICKTPOMArHUTHBIX BOJIH. Paauonokanus u
teneBuaeHue. lllkana 37eKTpOMarHUTHBIX BOJH. PasznmuyHble Juama3oHbl 4acTOT
ANIEKTPOMATrHUTHBIX BOJIH, UX XapaKTEePHBIE OCOOCHHOCTH U TEXHUYECKUE CPEACTBA
ux noxydenus. Vcrnonbp30BaHue BUMMBIX YIbTPA(QHUOIETOBBIX U IPYTUX U3ITYUCHH
B PACTEHUEBOJICTBE U 'KUBOTHOBOJICTBE.

19.

DnEeMEHTHI reOMEeTPUYECKOM ONTUKU. OCHOBBI FEOMETPUUECKON ONTUKUA. DOpMyIIbI
@Openens. Ilpunnun oOparuMocTH cBeTOBBIX Jiyued. IIpubopbl reomerpuyeckoit
ontuku. Poromerpusl.

20.

OnemeHTsl BOMHOBOM ontuku. [lpunmun Iroiirenca. MutepdepeHnms caeta.
KorepeHTHOCTh M ONTHYECKHUH XOJI Jy4deH. YCJIOBHS MAKCUMyMa M MHHHUMYyMa.
Wntepdepomerpsl. OnemeHTsl ronorpadum. [udpakuus cBera. [IpuHnmn
I'otirenca-®penens. Judpaknmonnas pemérka. Crekrporpadus. Iudpakius
PEHTI€HOBCKHX JIy4eHl.

21.

B3aumopeicTBue usnydyeHus ¢ BeniectsoM. llonspusanus cBera Mpu OTpaKEHUU U
npenomiieHud. J[BoitHoe sydenpenomsieHre. ONTUYECKH AaKTUBHBIE BEIIECTBA.
Caxapumerpsl. ckyccTBeHHas aHu30Tponus U €€ ucnoiab3oBanue. HopmanbHas u
aHoMasibHas aucrepcus. TernoBoe u3mydeHue. AOCOIIOTHO YEPHOE TeNo. 3aKOHBI
Kupxroga, Credpana-bonbumana u Buna. ®opmyna Ilnanka. Onrtuueckas
nupoMerpust. Dotorpdexr. BHemHuil, BHyTpeHHU ¥ BEHTWIBHBIM (OTO3(PPExT.
VpaBuenue OiHmTeiiHa. I[Ipumenenue ¢dorosnementoB. pdexkr KommroHa.
JlromuHecrieHTHOe  u3nydeHue.  buomomunecneHuus.  PoToOMOIOrHYECKHE
nporeccel.  Porocunted.  TepmoauHamMumka W MeXaHU3M  (OTOCHHTE3a.
buosHepreruka.

22.

DneMeHThl KBaHTOBOH MexaHukH. KoprnyckyisipHO-BoHOBOU AyanusM. Judpaxims
anekTpoHoB. CooTHolleHus: HeonpenenéHHoctell. YpasHnenue lllpenunrepa. Atom
BOJIOpOJia. JHepreTuueckue YypoBHH aroma. IloreHnman BoO3OyXAEHUS W
nonmzanmu.  Iloctymarer  bopa. M3mydeHne W IOIVIOINIEHWE  DHEPIUH.
Bonopononono6usie HoHbI. CTPYKTypa CIOXKHBIX aTOMOB. DHEPreTUYeCKHe YPOBHH
B cnoxHbIX aromax. IIpunmun Ilaynu. Onrhueckwe CHEKTpsl W CHEKTPBI
PEHTIE€HOBCKOI'O U3IIy4EHHUS. Ilepuonnueckas cucremMa JJIEMEHTOB
J.M.Menneneena.

Hroro

44

4.3. Conepxanue 1a00paTOPHBIX 3aHATHI

/o

Kom-Bo

HanmMenoBanue 1a00paTOpPHBIX 3aHITHI qacoB

N3yuenne MexaHU4eCKOro ABMKEHHUS Ha MaluHe ATByAa 2
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2 | Onpenenenrie MOMeHTa HHepUUHU MasTHUKA O0epOeka 4
3 | OnpeneneHre MOMEHTA HHEPIIUA METOJIOM KPYTHIIBHBIX KOJIeOaHUI 2
4 N3yuenne konebaHuii MaTEMaTHYECKOTO MasiTHUKA U ONIPE/IeNICHHE YCKOPEHUs 5
CBOOOJHOTO NMaJCHUS
5 | U3zyuenune rapMoHHYECKHX KOJIEOAHUI ¢ TOMOIIBIO MPYKUHHOTO MAasgTHUKA 2
6 | M3yuenue 3aTyxaronux KojeOaHuM Npy BHYTPEHHEM TPEHUU 2
7 | Onpenenenue BA3KOCTHU KUJIKOCTH 110 MeToy CToKkca 2
8 Omnpenenenue ATUHBI CBOOOIHOTO Mpodera MoieKyn u ko3ddunumenra 2
BHYTPEHHETO TPEHUs BO3AyXa
9 | UccrnegoBanue 31€KTPOCTATHYECKOTO TOJIS 2
10 | M3mepenue EMKOCTH KOHJIEHCATOPA 2
11 | Vi3mepeHue CONPOTUBICHUS POBOAHUKOB METOJIOM MOCTa Y UTCTOHA 2
12 | V3ydeHwne nenu mocTOSSHHOTO TOKa 2
13 | U3mepenue ropu30HTAIBHON COCTABIISIFOIICH MATHUTHOTO TIOJIST 3eMJITH 2
14 W3ydeHue 1enu nepeMeHHOro ToKa U onpeielIeHle NHAYKTUBHOCTH KaTyIIKU 9
15 N3yuenne qudpakiuu cBeTa U ONPEIEICHNE TMHBI CBETOBOM BOJHEI IIPH 9
MOMOITH TU(PAKIIMOHHON PeréTKu
16 | [losydeHue u aHATU3 MOJIIPU30BAHHOTO CBETA 2
17 W3ydeHue BpallieHus MIOCKOCTH MOJSIPU3AliY CBETa ONTUYECKH aKTUBHBIMU 9
BEIIECTBAMH
18 | U3yyeHue onTHuueCKUX MUPOMETPOB 2
19 | Usydenne 3akoHOB BHeNHEro GoTodaddekra 2
20 | AHanu3 ceKTpa U3Ny4yeHUs Tra30pa3psAHOMN JTaMITbl 2
21 | AHanu3 creKkTpa U3JydeHHs JaMIlbl HaKaJIUBaHUs 2
Hroro 44
4.4. Conep:xaHue NPpaKTHYECKUX 3aHATHI
No . Kon-Bo
- HanMeHnoBaHue MpakTUYECKUX 3aHATUN qacon
1 KunemaTtuka 2
2 JlnnaMuka 4
3 3aKOHBI COXpaHEHUs 4
4 Mexanndeckre KoaeOaHusi U BOJHBI 4
5 DNEeMEHTHI MOJIEKYIISIPHOM U CTAaTHCTUYECKOU (pU3MKH 4
6 DJIEMEHTHI TEPMOJMHAMUKHU 4
7 DNeKTpOCTaTUKA 4
8 ITocTOSIHHBIN TOK, DMIEKTPHUUECKHE IIEMU U MaTePHAIIbL. 4
9 [TocTostHHOE MarHUTHOE TI0JIE 2
10 DNeKTPOMArHUTHBIE KOJICOAHUS U BOJIHEIL. 4
11 ['eomeTprueckas ¥ BOJHOBasE ONTUKA 2
12 KBanToBas ontuka 2
13 DeMeHThl KBaHTOBOM MEXaHUKU M aTOMHOM (pr3uKH 2
14 ATOMHOE SIAPO ¥ DJIEMEHTAPHBIE YaCTUIIBI 2
Hroro 44
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4.5. Buabl 1 coiep:KaHue CaMOCTOATEIbLHON padoThl 00yYAKO M XCS

4.5.1. Buasl caMOCTOSTENHFHOM pabOThl 00YJAFOIITXCSI

Bunasl camocTosiTensHONM paboThl 00yJaromuxcs KoanuectBo yacos
[ToaroroBka K NPaKTHYECKUM 3aHATUSIM 42
[ToaroroBka K 1a00paTOPHBIM 3aHATHUSAM U K 3aIlUTE 34

71a00paTOPHBIX pabOT

CaMocCTOsATEIbHOE N3YYEHHE OTIENBbHBIX TEM U BOIIPOCOB 44
[ToaroroBka Kk IpOMEKYTOYHOM aTTECTalUU 9
Hroro 129

4.5.2. ConepxaHue caMOCTOSATENbHON pabOThl 00yJaromuxcs

No Kon-Bo
HaumenoBanue Tem 1 BOpocoB

n/m 4acoB

1. Kunemarnka. 3amaun OaUINCTHKHM, HaBEIEHHUS Ha Ie€Jdb, ONTHUMHU3AIUHA 8
JIBUYKEHUS, UX IPUMEHEHUE B arPOMHKEHEPHH.

2. Jlunamuka. PeakTuBHOEe nBmkeHue. J[BrmkeHue HeOecHbIX Tenl. [lon€Ter B 8
KOCMOC. Y CTOMYMBOCTb JIBHKEHHUSI. [ MPOCKOMBI.

3. 3akoHbl coxpaHeHus. llepegaya MOIMHOCTM B MEXaHMUYECKMX CHCTEMax.
[Ipobnema Ge3omopHoro nBMKEeHMS. [IpoOrema BEYHOro ABUTATENS MEPBOTO 8
poxa.

4. Mexannueckue KojeOaHus M BOJHBL. Pacy€r KOHKPETHBIX COCTOSIHMM | 8
orpezieNieHue COOCTBEHHBIX YaCTOT KOJIeOATeNbHBIX CUCTEM

3. DOneMeHThl MOJICKYJIIPHOW ®  cTaTUCTHYecKod (m3uku. OcobeHHOCTH
AKUIKOTO cocTOosiHUA. [IoBEpXHOCTHOE HATSKEHUE, CMAaYMBAHKE, KAMMILISPHIL. 8
[TouBeHHas Biiara v MOJWB PACTECHUM.

6. OneMeHTbl TepMOJMHAMHUKH. TemioBas 3HeEpreTuka M €€ 3KOJOTHYeCKUN 10
acnekT. Teraon30siys, MEeTOIbl 5KOHOMHHU TETLIA.

7. OnekTpoctatuka. CTaTHYECKOE  DJIEKTPUYECTBO.  DJEKTPHU3ALMS  Tell. 10
JIBr>KeHUe 3apsiKEHHBIX YaCTUIl B JIEKTPUUECKHUX MOJAX. AHATOTUH MEXAY
AJIEKTPOCTATHYECKUM M TPABUTAIMOHHBIM TOJISIMHU.

8. [TocTOsTHHBIN TOK, 3JIEKTPUYECKHE LM U MaTepUalbl. DIEKTPUUECKUI TOK B 10
KHUIKOCTAX M ra3zax. KopoHHBIN pa3psa. IIeKTpOoPIIbTPHI.

9. [TocrosaHoe MarmuTHOE moJe. [locTostHHbIE MarHuUTBl. MarHuTHOE moJe 10
3emun. JIBMKEHWE 3apsDKEHHBIX YacTUIl B MArHUTHBIX NOJsIX. Macce-
CIIEKTPOMETPHUSL.

10. | DmekTpoMarHuTHbIE KojeOaHus W BOJHBI. M300perenmne pamuo. Ilepemada 8
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CHUI'HAJIOB. Pa,Z[I/IOCBHBB 1 pagruoJIOKalus. MI/IKpOBOHHOBaSI TCXHHKA.

11. | 'eomerpuueckast ¥ BOJIHOBasi onTuka. OnTudeckue n3o0pakenus. MexaHusm 10
3penus, neexTsl 3perns. ONTUYEeCKHe SBICHUS B aTMOchepe.
12. | KBanToBass ¢u3nka. ODJIEMEHTBHl KBAaHTOBOW ONTUKH. JIFOMUHECIICHITHS. 10

BreiHy)KIeHHOE W3Ty4YeHUE W ONTHYECKHE KBAHTOBBIE TeHepaTopbl. DOTOHEL.
OmnbiT béte, addext Komnrona.

13. | ®us3muka aromMa W BJIEMEHTH (PU3UKU TBEPAOTO Teja. DIEMEHThl KBAaHTOBOU 10
mexaHukd. [locTaHoBKa 3amad o ABMXKEHHWH MHKpodacTi. OnepaTtopsl
¢u3nveckux BenuunH. KBaHTOBBIE COCTOSHHSL.

14. | Snepuas ¢uszuka. ATOMHOE SIIPO M DJIEMEHTAapHbIE YacTHIlbl. oHM3upytomue 7
U3IYYCHUS W OIICHKAa WX JEHCTBHS HAa MaTEpUANIbl M JKUBBIE OPTaHU3MBI.
Metoasl  U3MEpEeHHs ~ MHTEHCHUBHOCTM  HOHU3HPYIOIIUX  U3ITyYEHUH.
EctecTBeHHBIH pasuaiioHHbIN QOH.

15. | CoBpemenHas ¢u3nveckas kKapTuHa Mupa. Posib Gu3uku B pa3BUTHH TEXHUKH 4
Y arpoIrpOMBIIINIEHHOTO IMPOU3BOJICTBA.
Hroro 129

5. YueOHO-MeTOANYeCKOe o0ecnieyeHre CaMOCTOAITeIbHOIH padoThl 00y4yaromuxcs
10 JUCHMILJIMHE

YyeOHo-meToanueckue pa3padorku umerotcs B Hayunoit 6ubnuoreke ®I'BOY BO HOxHo-
VYpansckuii 'AY:

1. Mexanuka. MonekynspHas ¢u3nKa ¥ TepMOIWHAMUKA [DJIEKTPOHHBIA pecypc|
1a00paTOPHBI TPAKTHKYM JUISI CTYACHTOB OYHOH W 3a09HOM (OpMBI OOYYCHHS [HArpaBICHHUN
35.03.06 Arpounxenepus, 13.03.02 Dnextposnepretrka U snaekTporexHuka, 19.03.02 ITpomykTbl
MUTaHUS U3 PACTUTENBHOTO ChIpbs, 23.03.03 Dkcmmyaranust TpaHCIIOPTHO-TEXHOJIOTUYECKUX MaIIUH U
KOMIUIEKCOB, crnenuanbHocTi 23.05.01 HazemHble TpaHCHIOPTHO-TEXHOJOTUYECKHE cpeacTBal /
IOxHo-Ypansckuiit 'AY, UactutyT arpounnxkenepun ; coct.: E. M. bacapeiruna, 0. A. Hukummz .—
2-¢ m3a., ucnp. u gon. — Yenaourack: FOxuo-Ypansckuit TAY, 2019 .— 142 ¢ — JlocTyn u3
nokaneHoOU cetn _http://nblocaldocs.sursau.ru:8080/localdocs/vmat/44.pdf . Toctym u3 cetn MHTepHET
http://188.43.29.221:8080/webdocs/vmat/44.pdf.

2. BonHoBas M KBaHTOBas ONTHKA [DJEKTPOHHBIA pecypc| : METOIUYECKHE YKa3aHUS H
3amanus 1o (u3uKe s OakallaBpOB W CTYJIEHTOB WHXEHEPHBIX creruanbHocTel / coct.: E. M.

bacapeiruna [u np.] ; FOxHo-Ypansckuit 'AY, UHctuTyT arpounxenepun .— Yensounck: FOxHo-
VYpansckuit Ay, 2015 — 41 c. — Hoctyn u3 JIOKAJIBHOM CeTn
http://192.168.0.1:8080/localdocs/fisika/12.pdf. — Hoctyn u3 ceTu WuTepHer

http://188.43.29.221:8080/webdocs/fisika/12.pdf.
3. MonekynspHas ¢usuka [DIeKTpoHHBIA pecypc]| : meroa. ykazanus / cocT.. E. M.

Bbacapeiruna [u ap.] ; FOxuno-Ypanbckuit 'AY, UuctutyT arpontkenepun .— Yensbunck: HOxHo-
VYpansckuii Ay, 2017 — 20 c.— Hocrtyn u3 JIOKaJIbHON CEeTH
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hocrtym u3 ceTu WurepHer

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

6. @oHI OLICHOYHBIX CPEACTB AJIsl NPOBEACHUS
NPOMEKYTOYHOM aTTeCTAUMH 00y4aIOIIUXCS MO AUCIUIITIHHE

st yCTaHOBJICHUSI COOTBETCTBUS YPOBHS MOATOTOBKM oOydarommxcs TpedoBanusm PI'OC
BO pa3pabotan (oHII OLIEHOYHBIX CPEACTB Ul TEKYLIEr0 KOHTPOJIS YCIEBAEMOCTH U MPOBEIEHUS
MPOMEXYTOUHOM arTecTanuu oOyyaroumxcs 1o aucuuiinHe. @OOHJ OIEHOYHBIX CPENCTB
npezacrasieH B [Ipunoxenun.
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http://nblocaldocs.sursau.ru:8080/localdocs/vmat/44.pdf
http://192.168.0.1:8080/localdocs/fisika/12.pdf
http://188.43.29.221:8080/webdocs/fisika/12.pdf
http://192.168.0.1:8080/localdocs/fisika/13.pdf

7. OCHOBHAS U A0NOJHHUTEIbHAS yueOHasl IuTepaTypa, Heo0XoaAuMasi 1J1s1 0CBOEHUS
AUCHMILINHBI

OcHoBHasl ¥ JOTIOJIHUTEIbHAS yueOHas iuTeparypa umeercs B HayuHoii  Oubimoreke u
3IEKTPOHHOU MH(pOopMaImoHHo-00pa3oBatenpHoOM cpeae PI'BOY BO 0xHo-Ypansckuii [AY.

OcHoBHAaA:
I'paboBckuii P.U. Kypc dbusuku [DuekrpodHsiii pecypcl: yued. nmocooue / P.M. I'paOoBCckuid -
1.1. MockBa: Jlags, 2012 - 608 c¢. - JlocTtym K @OJHOMY Tekcty ¢ canrta OBC JlaHsb:

http://e.lanbook.com/books/element.php?pll cid=25&pll id=3178.

HBanos U. B. COOpHUK 3a/1a4 110 KYPCY OCHOBEI (hH3uKU ¥ Onodu3uky [ DneKTpoHHBIA pecypcl:
1.2./ WBanos M. B. - Mocksa: Jlaup, 2012 - JJoctyn kK moinHomy Tekcry ¢ canra DBC Jlaub:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3802.

JIusenues H.M. Kypc dusuku [Dnekrponssiii pecypce]: vuedbnuk / H.M. Jlusenues - Mocksa:
1.3. JJagp, 2012 - 672 «c¢. - Jloctyl K OOJHOMY Tekcry c¢ canrta OBC Jladp:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2780.

Casennes 1. B. COOpHUK BOIIPOCOB M 3a1ay 1o obuieil dusuke [DiaekTpoHHBII pecype]: vuel.
1.4. nocobue / U. B. CasenbeB - Mocksa: Jlaus", 2016 - 288 c. - JlocTyl K IIOJHOMY TEKCTY C CalTa
OBC Jlans: http://e.lanbook.com/books/element.php?pll id=71766.

JlomoJiHMTEIBLHASA:

WBanos U. B. OcHoBbI usuku u 6uodusuku [Dnekrpoussiii pecypcel: / Usanos U. B. -
1.5. Mocksa: Jlaue, 2012 - JocTyi K ntotHoMy Tekcry ¢ carita DB5C Jladb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3801.

Uponos U. E. 3agaun no obmei duszuke [Daexrporuslii pecype]: / U. E. Uponos - MockBa:
1.6. Jlaun", 2016 - 416 c. - JocTy k noiHoMy Tekcry ¢ caiita OBC Jlanb:
http://e.lanbook.com/books/element.php?pll id=71750.

Kamamnukos H. I1. IIpakTHKYM 10 pelIEHHIO 3a4a4 MO 001eMy Kypey duzukn. Konebanus u
1 7 BOJHBL Ontuka [OnexrpoHublii pecypce]: / Kanamunkos H.I1., KoxkeBurkos H.M., KoTeIpao
" "T.B., Coupun I'.I'. - Mocksa: Jlaup", 2013 - Jloctyn k nosHoMy TekcTy ¢ caiita ObC JlaHp:
http://e.lanbook.com/books/element.php?pll id=38839.

Kagamuukos H. I1. ITpakTHKYM O pEIIEHHIO 3a1a4 0 00meMy Kypcy du3uku. OCHOBBI
kBaHTOBOM (hu3uku. CTpoeHne BelecTBa. AToMHas U sgaepHas ¢usuka [DIeKTpoHHbIH pecypc]:
1.8. / Kanmamaukos H.I1., Kosxesaukos H.M., Koteipino T.B., Coupun I'.I". - Mocksa: Jlanp", 2014 -
Joctyn Kk morHoMY TeKcTy ¢ caita ObC JlaHb:
http://e.lanbook.com/books/element.php?pll_1d=49468.

Kanamaukos H.I1. ®usuka. MaTepHET - TecTHpoBaHye 0a30BbIX 3HAHUM [ DIIEeKTPOHHBIH
9 pecypc]: / H.I1. Kamammaukos, H.M. KoxxeBunkos - Mocksa: Jlans, 2009 - 150 c. - Jloctyn K
" monHOMY TekcTy ¢ canrta ObC JlaHb:

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

CoOopHuk 3a1a4 no dhusuke [Dnekrpornsiii pecype]: / P. 1. bessepxuss, H. H. 'opoxoBckuii,
110 P. 1. I'pabosckuii; [lox pen. P. M. I'paboBckoro - Mocksa: Jlans, 2012 - 128 ¢. - JIocTyIl K
7" mosHOMY TeKCTy ¢ carta OBbC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=3899.

8. Pecypchbl nHpOpMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « AHTEepHET», HE0OX0AMMbIE
JJIS1 OCBOCHMS U CLUTLTTHHBI
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1. Enunoe okHO mocTyma K y4eOHO-MeToAndecKuM pa3padboTkam https://roypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. VuuBepcuretckas oudamorexka ONLINE http://biblioclub.ru

9. MeToauvecKkue YKa3aHUsA Il 00y4al0IIUXCH M0 OCBOEHHUIO TUCIIHILIHHBI

Y4eOHo-MeToauYeCcKue pa3padoTku umeroTcst B Hayunoit  Oubnuotexe u JNEKTPOHHOU
uHpopMannoHHO-00pa3oBarenbHoil cpene PI'BOY BO HOxHo-Ypanbckuii [AY:

1. Mexanuka. MomnekynsapHas ¢u3uka W TepMOAMHAMHUKA [DJIEKTPOHHBIA pecypc]|
nabopaTOpHBI TPAKTHKYM JUIsl CTYIACHTOB OYHOHW W 3a04HON (GOpMbI OOy4deHHS [HampaBiIeHUH
35.03.06 Arpounxenepus, 13.03.02 DnekTposneprervika W siekrporexHuka, 19.03.02 IIpoaykTel
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 DkcrmnyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUTEKCOB, crnenuanbHocTH 23.05.01 HazemHble TpaHCHOPTHO-TEXHOJOTHYECKHE cpeacTBa] /
IOxnO0-Ypansckuit 'AY, Uuctutyt arpourkerepun ; coct.: E. M. bacapreiruna, 0. A. Hukummn .—
2-¢ w3A., ucnp. u gon. — Yenabunck: FOxuo-Ypansckuit 'AY, 2019 .— 142 ¢ — Jloctyn u3
nokaneHoU cetu _http://nblocaldocs.sursau.ru:8080/localdocs/vmat/44.pdf . Joctyn u3 cetn MHTepHET
http://188.43.29.221:8080/webdocs/vmat/44.pdf.

2. BoynHOBas 1 KBaHTOBAs ONTHKA [ DJIEKTPOHHBIN pecypc]| : METOAMYECKHUE YKa3aHUs U 3aJaHUs

o ¢usnke 715 6aKalaBpoB U CTYACHTOB MHKEHEPHBIX CrielalbHOCTeH / cocT.: E. M. bacapsiruna [u

ap.] ; FOxuno-Ypansckuii I'AY, UnctutyT arpounxenepun .— Yensounck: Oxno-Ypansckuit 'AY,

2015 .— 41 c¢. — Jloctyn u3 nokaneHoi ceru http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
JHoctyn u3 cetu Murtepuer http://188.43.29.221:8080/webdocs/fisika/12.pdf

3. MonekynsapHas Qusuka [DJIeKTpoHHBIA pecypc| : meroa. ykazanus / coct.. E. M.

bacapeiruna [u ap.] ; FOxuno-Ypansckuit 'AY, UnctutyTt arpontkenepun .— Yensounck: HOxHo-
VYpanbckui I'Ay, 2017 — 20 C.— Hocryn u3 JIOKaJIbHON cetu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hocrtym u3 CceTH WurepHet

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

10. UndopmanuoHHbIe TEXHOJOTHH, HCIOJIb3yeMble IIPH OCYIIECTBJICHUHU
00pa3oBaTeIbHOIO MpoLecca M0 JMCHHUILIMHE, BKJI0Yas epedyeHb NPOrpaMMHOro odecnedeHus
U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

B HayuHoit 6ubnmoTreke ¢ TepMUHAIBHBIX CTAaHIIMN TPEAOCTaBIsAETCS JOCTYH K 0a3aM JaHHBIX.

- KoncynwsranTllntoc (cripaBodHbIE TPABOBBIE CUCTEMBI);

- Texakcnept (nHpOpManMoHHO-cripaBo4Has cucrema 'OCToB);

- «CenbXx03TeXHHUKa» (aBTOMAaTU3UPOBAHHASI CIIPABOYHAS CCTEMA).

[lepedyeHp JHMIIEH3MOHHOTO MPOTPAMMHOrO oObOecredeHusl. PeKBU3UTHI IMOATBEPKAAIOLIETO
JTOKyMEHTa!
OC cnen. HazHau. «Astra Linux Special Edition» ¢ oduchnoii nporpammoii LibreOffice (FOYpI'AY)
NePBT-14/1653-01-BY3  or 14.03.2018 (beccpounas), MyTestXPRo 11.0 Cy6. Jor. Ne
A0009141844/165/44 ot 04.07.2017, nanoCAD Dnektpo Bepcus 8.0 nokanbaas Ne NCEL80-05851 ot
23.03.2018, T1O «Maximay (anamor MathCAD) cBo6oano pacnpoctpansiemoe, [10 «GIMP» (ananor
Photoshop) cBobomno pacnpoctpansemoe, 11O «FreeCAD» (anamor AutoCAD) cBo6oaHO
pacmpoctpansemoe, KOMITAC 3D v16 Ne YI[-15-00053 ot 07.05.2015 (munensus UIAA),
Beptukans 2014 Ne UII-15-00053 ot 07.05.2015, AntuBupyc Kaspersky Endpoint Security Ne 17E0-
161220-114550-750-604 ot 20.12.16 (meiictByer no 12.2018 r.), AutoCAD 2014 (MAWN) Cepwuitnbrit
Homep Ne 560-34750955 ot 25.02.2016.(HetictByer 3 roma), MoitOduc Cranmaptaeiit Ne 138/44 ot
03.07.2018 r. (0e3 orpanmuenus cpoka naeiictusi), APM WinMachine 15 Ne TITM-18/01-BVY3,
Windows 10 HomeSingleLanguage 1.0.63.71, Jorosop Ne 11464 ot 09.12.16, Torosop Ne 11434 ot
24.10.16 r., HoroBop Ne 1142Y ot 01.11.16 r., orosop Ne 1141Y ot 10.10.16 r., Jorosop Ne 11404
or 03.10.16 r., HoroBop Ne 11454 or 06.12.16 r., HoroBop Ne 11444 or 14.11.16 r.
MicrosoftOfficeProfessionalPlus 2010 RussianAcademicOPEN 1 LicenseNoLevel Ne 47882503
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67871967ZZE1212 APMW,inMachine 12 Ne4499 ot 15.09.2014 MicrosoftWindowsServerCAL 2012
RussianAcademicOPEN 1 LicenseUserCAL Ne 61887276 ot 08.05.13 roma, MicrosoftOffice 2010
RussianAcademicOPEN 1 LicenseNoLevel Ne47544515 ot 15.10.2010.

11. MatepuajbHO-TeXHHYECKAs1 0a3a, HeOOX0AMMAs IJIsl OCYLIECTBJICHUS
00pa3oBaTeILHOIO MPOIEcca MO JUCUUILIUHE

Y4yeOHble ayauTOPpUU Jisi NPOBeAEeHMS] 3aHATHH, NPeIyCMOTPEHHBIX MNPOrpPaMMOoi,
OCHaIlleHHbIe 000PY/A0BAHMEM U TeXHHYECKMMH CPeICTBAMH 00yUYeHHs

YuebHast ayauTopusi Ui TPOBEACHUS 3aHATUI JIGKIMOHHOTO M CEMHUHAPCKOIO THIIOB,
TPYMIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTAIM, TEKYIIEr0 KOHTPOJIS U IPOMEXYTOUHOMN aTTeCTalluu

Ne 430. 454080, r. YenssOunck, yn. Conn Kpusoii, 48.

2053, Ne 2093. 454091, r. Yensabunck, yia. Kpacnas, 38.

IMomenenus 1l CAaMOCTOATEILHOI Pa00THI 00y4aIOIIMXCH
ayn. No 423, Ne 427. 454080, r. Yensbunck, mp. Jlenuna, 75;
ayn. Ne 149, 454080, r. Yensaobunck, yn. Conu Kpusoii, 48.
Ilepeyenb 000py1OBaHNS U TEXHUYECKHX CPEICTB 00y4YeHHUsA

VYcranoska sabopatopHas «Coynapenue mapos» - 1 mr.,

ycTaHoBKa jJaboparopHas «MastHuk MakcBemnay - 1 mr.,

yCTaHOBKA JaboparopHas « MasTHUK YHUBEPCAIbHBIN - 1 mIT.,

ycTaHOBKa jJaboparopHas «MamuHa AtByaa» - 1 mr.,

ycraHoBKa JabopaTtopHas «[ mpockom» - 1 .,

YCTaHOBKA sl ONIPEICICHHsI OTHOLICHHS YACTbHBIX TEIUIOEMKOCTEH BO3ayxa — 1 miT.

YCTaHOBKA /ISl U3Y4YCHHS 3aKOHOB T€OMETPUYECKOM ONTUKH — 1 1T,

yYCTaHOBKA JUIsl U3y4eHUs MOJspU3aliy ceera — 1 mirt.,

YCTaHOBKA JUIsl U3y4eHus nudpakuuu ceera — 1 mr.,

MOHOXpomaTop — 1 mr.,

YCTaHOBKA JUIsl UCCIIEI0BAHUS XapaKTEPUCTUK BaKyyMHOTro (poTo3nemeHTa — 1 mr.

[IK DUAL-G2010/KK18,5 — 15 mr., IIK P-4/1GB/160Gb/monutop 17 — 1 mr., [IpoekTop
Acer — 1 wr., Oxpan Matte — 1 mwr. mpoektop BenQ — 1 mrT., sxpan ECONOMY — 1 mT. cuctemMHsblii
0J10K — 8 IIT. MOHUTOP — 8§ WIT.

Brixon B HHTepHET, BHYTPHMBY30BCKas KOMIIBIOTEPHAs CETh, JOCTYIl B JJIEKTPOHHYIO
MH(POPMAaIMOHHO-00pa30BaTENbHYIO CPENy.
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IIPH/IO/KEHUE

POHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEICHUS IPOMEKYTOUHOU aTTeCTAIlU
00ydJaronmxcs
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KomneTreHuu u ux UHAUKATOPBI, GOPMUPYEMBIE B IIPOLECCE OCBOCHHUSI TUCIUTUIMHBI
[lokazaTenu, KpuTepuu U  IIKAJIA  OLEHUBAHUS  WHIUKATOPOB  JIOCTHUKEHUS
c(OpMHUPOBAHHOCTH KOMITETEHIUI
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c(hOpMHUPOBAHHOCTH KOMITETEHIIUH B TIPOIIECCE OCBOCHUS JUCIHILTAHBI

Meroanueckue MaTepHalibl, ONMPEACIISIIOIINE TPOLEYpPhl OLICHUBAHUS 3HAHUHN, YMEHUH,
HABBIKOB ¥ (MJIH) OTIBITA IEATETHHOCTH, XapaKTEPU3YIOIINX C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI
4.1. OLeHOYHBIE CPEACTBA JJIs MPOBEACHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
4.1.1. Omnpoc Ha NpaKTUYECKOM 3aHATUU
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4.2. [Tpotieaypsl ¥ OLIEHOYHBIC CPEICTBA JUIS TPOBEICHUS TPOMEKYTOUHOM
aTTecTaluu
42.1. 3auer
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1. KoMnereHuMu U UX HHAMKATOPBI, (popMupyeMbIe B IpoLecce 0CBOCHHUS TUCHUTIIHHBI

OIIK-1 CrnocobeH pemiaTh TUIIOBBIC 3aJadd MPOo(ecCHOHATBHON ACSITeNTLHOCTH HA OCHOBE 3HAHUUN
OCHOBHBIX 3aKOHOB MAaTE€MAaTHYECKMX W ECTECTBCHHBIX HAyK C IMPHMEHEHHEM WH(OPMAIIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA

HaunmeHoBaHHE OLICHOYHBIX

®opmupyemsie 3YH CPEICTB
Kon n nHanmeHoBanue =
MHIHKATOpa m g «
JOCTHKEHUS =t ?_5 =
KOMIICTCHIIMHN 3HaHU YMCHUSA HaBBIKU E» E ;‘ E
52 g 2
- g5
2.
=
NJI-1 orx-1. OOyuaronmics OO6yuatomuiics OOGyuarouuiicst 1. Ompoc Ha 1. Dx3ameH;
Hcnons3yer JIOJDKEH 3HATh: JIOJDKCH YMETh! JIOJDKCH BJIAJICTh: TIPaKTH- 2. 3auer
OCHOBHBIC 3aKOHBI OCHOBHBIE 3aKOHbI HCTIONIb30BATh HaBBIKaAMH: YECKOM
€CTECTBEHHOHAYYHbIX | €CTECTBEHHO- OCHOBHBIC 3aKOHEI WCTIONIb30BaHUS 3aHATHH;
JVCIUIUIAH JUIS HaY4HBIX €CTECTBEHHO- 3HaHHUH OCHOBHBIX 2. Otyer o
penIeHus JVCIATUIAH HaYYHBIX 3aKOHOB mabopaTop-
CTaH/ApTHBIX 3a1a4 B | (husuku) s JUCLUIUIAH €CTECTBEHHO- HOI1 paboTe;
COOTBETCTBUH C pereHus (puzukn) s Hay4HBIX 3.Tectupo-
HaINpaBIEHHOCTHIO CTaHJApTHBIX 33]a4 | pelIeHHs JUCHIUTUINH BaHHE
npodeccroHabHOM B COOTBETCTBUU C CTaH/apTHBIX 3a1a4 | (pu3ukm) s
JeSITeIbHOCTH HaIpaBJIEHHOCTBIO | B COOTBETCTBUU C pemeHus
npodeCCHOHANBLHON | HANpPaBJICHHOCTHIO | CTaHAAPTHBIX 3a/1a4
JeATeTbHOCTH npodecCHOHABHOM | B COOTBETCTBHU C
—(b1.0.10-3.1) JIeATeIIbHOCTH HaIpaBJIEHHOCTHIO
- (b1.0.10-Y.1) npogeccHOHATBHOM
JIeSITeIIbHOCTH -
(b1.0.10-H.1)

2. [loka3zaTe/u, KPUTEPHHU U MIKAJIA OLeHUBAHUS UHIMKATOPOB J0CTHKEHUS KOMIIeTeHH i

I/IZ[']. OIIK-1. HCHOJ’IBSyeT OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYUYHBIX JUCHUIIINH JJIA pCIICHUSA
CTaHJAPTHBIX 3a/la4 B COOTBETCTBUH C HAIIPABJICHHOCTBIO HpO(i)eCCHOHaHBHOﬁ JCATCIIBHOCTHU

Dopmupyembie Kputepuu u mikana olieHHBaHUS PE3yIbTATOB 00YUYEHHUS 110 AUCHUIIIIMHE
3VH
Henocratounsrit JlocTaTo4HbIi Cpennuii ypoBeHb Bricokuii ypoBeHBb
YPOBEHb YPOBEHb
b1.0.10-3.1 OO6yyarormmiics He OO6yygarommiics cnabo OO0yuaroniuiics ¢ OO6yuarontuiics ¢

3HAET OCHOBHBIE
3aKOHBI
€CTeCTBCHHOHAYYHBIX
quciutuiaH (pusukm)
JUTSL pelICHUS
CTaHJAPTHBIX 3371249 B
COOTBETCTBHH C
HATPABJICHHOCTHIO
npodeccruoHaTLHOM
NEATEILHOCTH

3HACT OCHOBHBIC 3aKOHBI

€CTECTBCHHOHAYYHBIX
qucuuIuiaH (Gus3nkm)
JUTSL pEIeHUS
CTaH/IAPTHBIX 3314 B
COOTBETCTBHUH C
HAMpPaBIEHHOCTHIO
poeCCHOHATBHOM
JIeSITeIbHOCTH

HE3HAYHUTELHBIMU
OIINOKAMH K
OT/IEILHBIMU

npo0eraMu 3HaeT

OCHOBHBIE 3aKOHBI

€CTeCTBCHHOHAYYIHBIX
qucnutuiaH (Qus3nkm)
JUTSL pEeLICHUS
CTaHIapPTHBIX 3a/1a4 B
COOTBETCTBHH C

HaIPaBJICHHOCTHIO

npodeccHoHATEHOM
JIeITeIbHOCTH

TpedyeMoii CTENEHBIO
ITOJTHOTEI ¥ TOYHOCTH
3HAET OCHOBHBIE 3aKOHbI
€CTECTBCHHOHAYYIHBIX
mucuutuiaH (pusnkm)
JUTSL pEIICHUS
CTaHJApPTHHIX 33724 B
COOTBETCTBHH C
HaIPaBJICHHOCTHIO
npodeccuoHATEHOM
JIeSITeIbBHOCTH
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b1.0.10-VY.1 OO0yuarontuiicst He | OOyuarommiicss cnmabo | OOyuwaronmuiicst ymeer | OOydaromuiicss — ymeeT
yMEEeT HCIONb30BaTh | yMEET  HCIIOJIb30BaTh UCIIONIb30BATh HCIIOJIb30BATh
OCHOBHBIE  3aKOHBI | OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAyYHBIX | €CTECTBEHHOHAyYHbIX
quctuinive (pusukn) | auctmruine  (fusukwm) | gucnumuivH (Gusuku) | aucuuiuinH - (pusukm)
ULt pemeHust | s pemeHus JUISL peLICHUS Ut pemeHus
CTaH/apTHHIX 33/1a4 B | CTAaHJApTHBIX 3aJad B | CTaHAAPTHHIX 3a/la4 B | CTaHJApPTHBIX 3agad B
COOTBETCTBUH C | COOTBETCTBHHU c COOTBETCTBHH C COOTBETCTBHH c
HaINpaBICHHOCTHIO HaINpaBICHHOCTHIO HaNpaBJICHHOCTHIO HalpaBJICHHOCTHIO
npogecCnOHaATBHON po¢eCCHOHATBHOM po¢eCCHOHATBHOM po¢eCCHOHATBHOMH
JESATEIBHOCTH JEATETbHOCTH JIESITEIIHOCTH JEATEIBHOCTH
B51.0.10-H.1 OO6yJatomnimiics: He Obyuarommiics cnabo OO0y4atontuiics ¢ Obyuarommiics
BJIajieeT HaBbIKaMU BJIaJIeeT HaBBIKAMHU HeOOJBITUMHU CBOOO/IHO BrasieeT
UCIIOJIb30BaHMs UCIIONIb30BaHMS 3HAHUH 3aTpyIHEHUSIMU HaBBIKAMH
3HAHUH OCHOBHBIX OCHOBHBIX 3aKOHOB BJIaJIceT HaBBIKAMHU UCTIOJIb30BaHMs 3HAHUI
3aKOHOB €CTCCTBCHHOHAYYHBIX HCIIOJIb30BaHMUS 3HAHUM OCHOBHBIX 3aKOHOB
€CTCCTBCHHOHAYYHBIX JUCHUITINH ((1)I/I3I/IKI/I) OCHOBHBIX 3aKOHOB €CTCCTBCHHOHAYYHBIX

JUCUUILIHH ((DU3UKH)
JUISL PEIICHUS
CTaHIAapTHBIX 33734 B

JUTSL pEIICHUS
CTaHIAPTHBIX 33734 B
COOTBETCTBHUH C

€CTECTBCHHOHAYYHBIX
mucuutuiaH (Gu3nkm)
JUTSL pEeIICHUS

JUCUUILIHH ((DU3UKH)
IULSL PEILCHUS
CTAQHJAPTHBIX 33134 B

COOTBETCTBHH C HaINpaBJICHHOCTHIO CTaH/apTHBIX 3a/1a4 B COOTBETCTBHH C
HaINpaBJICHHOCTHIO npodecCHOHANBHOM COOTBETCTBHH C HaIpaBJICHHOCTHIO
npodeccHoHaNIBEHOM JEATETbHOCTH HaINpaBJICHHOCTHIO TIpodeCCHOHANTBHOMH
JEATETbHOCTH IpodeCcCHOHANTBHOM JEATEIBHOCTH

JIeSITeIbHOCTH

3. TunoBbIie KOHTPOJIbHBIC 3aIaHUA U (I/IJ'I]/I) HHBbIC MaTE€pHUaJbI, H606X0)II/IMLIC JJIF OCHKHU
3HaHI/Iﬁ, yMeHHﬁ, HAaBBbIKOB U (]/IJ'I]/I) onbITa 1€ATCJIbHOCTH, XapPAaKTCPU3YIOLIIHX
C(l)OpMHpOBaHHOCTI) KOMIIeTEHIINI B nmpouecce OCBOCHUSA TUCHHUIIINHBI

TumnoBbsle KOHTPOJIbHBIE 33/1aHUSI U MaTEpUabl, HEOOXOIUMBIE JUI OLEHKH 3HaHUM, YMEHUN U
HaBBIKOB, CO/IepKaTcs B yueOHO-METOINYECKUX pa3paboTKax, IPUBEACHHBIX HUXKE.

1. Mexanuka. MonekynsapHas ¢(uU3MKa W TEepMOAMHAMHUKA [DIEKTPOHHBIM pecypc]
a0OpaTOPHBIA TMPAKTUKYM IS CTYJEHTOB OYHOM M 3a04HOM ¢opMbl OOy4YeHHUs [HampaBlieHUN
35.03.06 Arpounkenepus, 13.03.02 OnextposHepretuka u snekrporexHuka, 19.03.02 IIpogyxTsl
MUTaHUS U3 PACTUTENBHOTO ChIphs, 23.03.03 DkcrmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MaIIUH U
KOMILIEeKCoB, crnenuanbHoctd 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpeacTBa) /
IOxnO-Ypansckuit 'AY, Uuctutyt arpourkerepun ; coct.: E. M. bacapreiruna, 0. A. Hukummn .—
2-¢ w3A., uchp. u gon. — Yensbunck: FOxuo-Ypansckuit AY, 2019 .— 142 ¢ — Jloctyn u3
nokaneHou cetu _http://nblocaldocs.sursau.ru:8080/localdocs/vmat/44.pdf . Joctym u3 cetn MHTepHET
http://188.43.29.221:8080/webdocs/vmat/44.pdf.

2. BonmHoBas 1 KBaHTOBas ONTHKA [ DJIEKTPOHHBIN pecypc]| : MeToinYecKue yKa3aHus U 3aJJaHus
no ¢usuke st OaKkanaBpoB U CTYJCHTOB MHXKEHEPHBIX crienuanbHocTeil / coct.: E. M. Bacapeiruna [u
ap.] ; FOxuno-Ypansckuiit I'AY, Unctutyt arpounxenepun .— Yensounck: Oxuo-Ypansckuit 'AY,
2015 .— 41 c¢. — Jocryn u3 nokansHON cetn http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
Joctyn u3 cetn Murtepruer http://188.43.29.221:8080/webdocs/fisika/12.pdf

3. MonekynspHas ¢usuka [DIeKTpoHHBIA pecypc]| : meroa. ykazanus / cocT.. E. M.
Bacapeiruna [u ap.] ; FOxuno-Ypansckuit 'AY, UnctutyT arpontkenepun .— Yensobunck: HOxHo-
Ypansckuii T'AY, 2017 — 20 c.— Hoctyn u3 JIOKAJIbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. Hocrtym u3 ceTu WurepHer
http://188.43.29.221:8080/webdocs/fisika/13.pdf.

22



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

4. MeroauvecKkue MaTepuaJibl, ONpeaeasaoiue Npoueaypbl OleHUBAHUA 3HAHUA, YMEHUIA,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH, XapPaKTePU3y0IMX cC()OPMUPOBAHHOCTH
KOMIIeTeHIUi

B naHHOM paszgene METOIMYECKHE MaTepHallbl, ONPEIECSAIOIINE MNPOUEAYPhl OLICHUBAHMS
3HAHWUW, YMEHMM, HABBIKOB U (WJIM) OMBITA AESITEIBHOCTH, 110 JUCUMILIMHE N0 Jucuuiuinie «Dusukay,
MIPUBEJECHBI IPUMEHUTEIBHO K KaXJAOMY U3 UCIOJIb3YEMbIX BUJIOB TEKYILETO KOHTPOJIS YCIIEBAEMOCTH
Y IPOMEXKYTOYHOM aTTECTALlMU 00YYarOLIUXCSl.

4.1. OueHoYHbIe CPeACTBA ISl MPOBEIeHHUs TeKYIero KOHTPOJIsl yCneBaeMoCTH
4.1.1. Onpoc Ha TPAKTUYECKOM 3aHSITHI

OtBer Ha IMPAKTUYCCKOM 3aHATHUUN UCIIOJB3YCTCA IJIA OLCHKHW Ka4CCTBA OCBOCHUA O6yLIaIOHII/IMC$I
OCHOBHOHM TpOdecCHOHANBHON 00pa30oBaTeIbHON MPOTrPaMMBbI MO OTACIBHBIM BOIPOCAM M TEMam
JTUCHUIUIMHBL. TeMbl ¥ TIUIaHBl 3aHATHM (CM. MeToApa3paboTKM 1. 3) 3apaHee CooOIIarTCs
oOyuatomumcsi. OTBET OIICHUBACTCS OLEHKON «OTIMYHO», «XOPOILO», «YAOBIECTBOPUTEIHHO» WU
«CHCYHOOBJICTBOPUTCIIBHOY.

No Ol1ieHOYHbIE CPEJICTBA Kox u HaumenoBsanue
TumoBble KOHTpPOJIBHBIC 3aMaHus MW (WIM) HWHBIE MaTepUalbl, WHUKATOpa
HEOOXOUMBIC JUTSI OIEHKH 3HAHWA, YMCHHIA, HABBIKOB U (WJIN) OIIBITA KOMITETEHIINH
eITEILHOCTH, XapaKTepU3YIOIIUX c(hOpMHUPOBAHHOCTD
KOMTICTCHIIHIA B ITPOIIECCE OCBOCHWSI TUCITUTUTHHBI

1 | Juck pagumycom 20cM  Bpamaercs COTJIACHO  ypaBHEHUIO WUJI-1 onx-1.
¢=A+Bt+Ct? rae A=3 pax; B=-1c¢; C=0,1c?, ¢ - yron moBopora Ucrnons3yer
paauyca nucka. Onpenenuts st MOMeHTa BpeMeHu 4,0 ¢ 3HaueHue OCHOBHEIE 3aKOHBI
yria MEXIy BEKTOpaMH IOJHOTO W HOPMAJIBHOTO YCKOPCHHA, a | €CTECTBEHHOHAYYHBIX
TaK)Ke YUCJIO 000POTOB, CACNAHHBIX TUCKOM K JAaHHOMY MOMEHTY OT TUACIUTUIMH IS
Havaja BpamieHus. M300pa3uTh BEKTOPHl BCEX KHHEMATHUYECKUX pelIeHus
BEJIMYMH B yKa3aHHBIM MOMEHT BpEMEHU CTaHJapTHBIX 33/1a4 B

COOTBETCTBHHU C
HAIPaBIEHHOCTHIO
npodecCuoHaTbHON

EeITEIbHOCTH

Kpurtepun onenku orBera (Tabi.) TOBOJATCSA A0 CBEAEHHS OOydarolUMXCs B Hayalle 3aHATUH.
OreHka 0OBSABISIETCS 00YYAIOLIEMYCS] HETTOCPEICTBEHHO MOCIIE OTBETA.

IlIkana Kpurepun onenuBanus

3aKOHOB, SIBJIEHUH U MPOLECCOB,;

- Marepuall HW3JIOKEH TIPAMOTHO
Ornenka 5 p p ’

(oTHMuHO)
- IIOKa3aHo

- MPOIEMOHCTPUPOBAHO YMEHHE PelIaTh 3a1a4H;

BTOPOCTETIEHHBIX BOIPOCOB.

- 00yJaronuics MOJTHO YCBOWJI yUeOHBIN MaTepua;
- IPOSIBJISIET HABBIKM aHAIHM3a, 0000IIEHNUS, KPUTHUIECKOTO OCMBICIICHHUS
1 BOCIIpUATHUA I/IH(l)OpMaI_H/II/I, HABBIKU OIIMCAHHWSI OCHOBHBIX (i)mnqecxnx

B OINPEIEICHHOW JIOTUYECKON
MOCJIEI0BATENBbHOCTH, TOUHO UCIOJIb3YETCSl TEPMUHOJIOTHS;

YMEHHE WJUTIOCTPUPOBATh TEOPETUUECKUE TTOJIOKCHHS
KOHKPETHBIMHU IIPUMEPAMHU, IPUMEHATh UX B HOBOM CUTYalluu;

- MOTYT OBITh AONYIICHBI OJHA—ABC HCTOYHOCTU IPU OCBCHICHUU

Ornenka 4

OTBET YJOBJIETBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OICHKY «5», HO PU
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3TOM UMEET MECTO OJIMH U3 HEOCTaTKOB:
- B YCBOCHHM Y4eOHOTO Marepuaja JOMYIIeHbl HeOONbIINe MPOOebl,
HE MCKa3MBIIHUE COJCPKAHNE OTBETA;

- B PEIICHUH 3a]1a4 JIONYIIEHbl HE3HAYUTEIbHBIC HETOYHOCTH.

(xopor1o)

- HCIIOJIHO WJIM HCIIOCJIICAOBATCIIBHO PACKPLITO COACPIKAHUC MATCpUalia,
HO IIOKa3aHO 0611166 IIOHUMAaHHE BOIIpoOCa U MMPOACMOHCTPHPOBAHBI
YMCHHA, JOCTATOYHBIC IJIA JaabHEHUIIIEro YCBOCHUA Marcpualia,

- HUMCIUCH 3arpyAHCHUA HIN OJOIYIICHBI OIIMOKH B OIIPCACICHUN
HOHSITI/If/'I, HCIIOJIb30BAHUHW TCPMHHOJIOTUH, OIMMCAHUU (I)I/I3I/I‘ICCKI/IX
3aKOHOB, SIBJICHUH U IIponeCcCoB, PCIICHUU 3aa4, UCIIPABJICHHBIC ITOCIIC
HCCKOJIbKUX HABOAAIHNX BOIIPOCOB;

- HCIOJHOC 3HAaHHUE TCOPETHUYCCKOI'O Marcpuala, o6yqafoumﬁc;1 HC
MOXCT IIPUMCHUTH TCOPHIO B HOBOH CUTYyaluu.

Onenka 3
(YIOBIIETBOPUTEIHLHO)

- HE PACKpPHITO OCHOBHOE COZIEpKaHKHE Y4eOHOTo MaTepuana;

- o0Hapy)XeHO HE3HAHWE WM HEMOHWMaHWe OoJbIIed Wi Hamboiee
BaXHOW YacTH yueOHOrO Marepuaa;

- JIOMYIIEHBI ONIMOKH B ONPEICIICHUU TMOHSATHMA, MMPU UCTOIH30BAHUH
TEPMHUHOJIOTHH, B ONUCAaHUM (U3MUYECKHX 3aKOHOB, SBICHUU U
IIPOLIECCOB, PEIIEHUU 3334, KOTOpblE HE UCIPABIEHBI IOCIE
HECKOJIbKMX HaBOJSIIKUX BOIIPOCOB.

Ouenka 2
(HEeyIOBJIETBOPUTEINBHO)

4.1.2. OuenuBanue ot4era mo JadboparopHoit padore

Otuer o nabopaTopHON paboTe UCMONIB3YETCs AJISl OLICHKH KaueCTBa OCBOCHHUS 00ydaromumcs
OCHOBHOU TIPO(heCCHOHATBLHOW 00pa30BaTEeIBLHOM MPOTPAMMBI 10 OTACIBHBIM TeMaM JHCIHUILTAHBL
Copepxannie u ¢popMa oT4eTa 10 Ta0OPaTOPHBIM PAOOTaM MPUBOAUTCS B METOJINYECKUX YKa3aHUSIX K
nabopatopubpiM paboram (. 3 POC). CoxpepkaHue oTyeTa U KPUTEPUH OIIEHKH oTyeTa (Tald.)
JIOBOJISITCS J1O CBeJIeHUsI 00y4JaroIIuXCsl B HaYaJIe 3aHSITHH.

Ne O1eHOYHBIE CPEICTBA Kon 1 saumenoBanue

TumoBble KOHTpPONbHBIC 3afaHuWsl U (WJIM) UWHBIE MaTepuabl, WHJIUKaTOpa
HEOOXOJUMBIE IJIsi OIEHKH 3HAHWW, YMEHWH, HABBIKOB U (WJIN) KOMITETEHIINH
OMbITa JEATEIBHOCTH, XapaKTepU3yWIIUX CcHOPMUPOBAHHOCTD
KOMIIETECHIIMI B MPOLECCE OCBOCHUS JUCHMUIUIMHBI
1 1. UTo Ha3bIBaETCS CUIJION TSKECTH? N/I-1 onk-1.
2. Yto nogHUMaeTcs Mo CUIOH BCEMUPHOTO TATOTEHUS? Hcnonssyer
3. 3anumute GopmMyy IS ONPEIEICHUs YCKOPEHUS CHITBI TSHKECTH. OCHOBHBIE 3aKOHBI
4. Kak ompezensercs yCKOpEeHHUE CBOOOTHOTO TIAJCHHUS C TIOMOIIBI0 | €CTECTBEHHOHAYYHBIX
MaTeMaTHYeCKOTO MasiTHUKA? JUCIMTUTAH 15T
5. UTto Ha3pIBaeTCS MaTeMaTHIECCKUM MasSTHUKOM? pemeHns
6. Kak ompeagenuTs mepuox KoliebaHW MaTEeMATHUYECKOTO | CTaHAApTHBIX 337134 B
MasiTHHUKa? COOTBETCTBUHU C
HaIpaBJIEHHOCTHIO
npodecCuoHaATBHON
JIeSITENIbHOCTH

OTtyer OICGHUBACTCA IIO YCMOTPCHHUIO IIp€rioaaBaTeIsd OHGHKOfI COTJIHUYHO», «XOPOUIIO»,

«YIOBJIETBOPUTEIILHO», «HEYJOBIETBOPUTEIBHO» WU OLIEHKOM «3auyTeHO», «HE 3a4TeHo». OleHka
«3aUTE€HO» CTaBUTCS oOydarommmcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPHUTEPUSM,
YCTAQHOBJICHHBIM ISl TOJIOXKHUTEIBHBIX OIEHOK («OTIUYHO», «XOPOLIO», «YyJOBIECTBOPUTEIHLHOY).
OneHka 00BsABISETCS 00Y4aIOLIEMYCsl HEITOCPEICTBEHHO TOCIE CIaYM OTUETA.
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Ilkana Kpurtepuu oneHuBanus
- N3JI0)KEHHE MaTepuaa JOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIaJICHHE TEPMUHOJIOTHEH;
Ouerrka 5 - YMEHHE BBICKa3bIBaTh M OOOCHOBATH CBOM CYKICHHUS IPU OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;
(oTIIMYHO)
- YMEHHE ONHCHIBATh (PU3NUECKUE 3aKOHBI, SIBICHUS U POLIECCHI;
- YMEHHE MPOBOANTD U OLICHUBATH PE3YJIbTaThl U3MEPEHUIA;
- CIOCOOHOCTH pelaTh 331a4H.
- U3JI0KEHHE MaTepHralia JIOTHIHO, TPAMOTHO;
- CBOOOHOE BIIaZICHUE TEPMUHOJIOTHEH;
Onenka 4 - OCO3HAHHOE IPUMEHEHHE TEOPETUYECKUX 3HAHUM JUIsI ONMCAHMS
(xoporo) (GU3MUECKNX 3aKOHOB, SIBICHHH M IPOIECCOB, PEIICHUS KOHKPETHBIX
3aa4, NpPOBENEHUS M OLEHUBAHUSA pPE3yJIbTaTOB H3MEPEHUH, HO
cozepkanue u (hopMa OTBETa UMEIOT OT/ICJIbHBIC HETOYHOCTH.
- U3TI0KEHHE MaTepHalia HeMOJIHO, HETTOCIIeI0BaTEIbHO,
- HETOYHOCTH B ONPEJACICHHH NOHATUH, B NPHUMEHEHUW 3HAHUHA IS
0 3 onucaHust (U3NYECKUX 3aKOHOB, SIBICHHH W IMPOIECCOB, pEIICHUS
terxa KOHKPETHBIX 3a]1a4, IPOBEICHHS U OLICHUBAHUS PE3y/IbTATOB H3MEPEHUH,
(YIOBIETBOPUTEIHHO) "
- 3aTpyAHEHUS] B 000CHOBAaHUM CBOMX CYKIICHHIA;
- oOHapyXHBaeTCs HEJOCTaTOYHO TIIyOOKOE IOHMMAaHHE H3Y4YEHHOTO
MaTepuaa.
- OTCYTCTBHE HEOOXOJMMBIX TEOPETUUECKUX 3HAHHIA; TOMYIICHBI OMIMOKH
B OIPEICIICHUH MOHATUN W ONUCAaHWH (PU3NYECKUX 3aKOHOB, SIBICHUH U
Onenka 2 IIPOLIECCOB, MCKAXKEH HX CMBICI, HE peIleHbl 3aJjaud, HE MPABUIIBHO

(HEey10BJIETBOPUTEIILHO)

OLICHUBAIOTCSI PE3yJIbTaThl U3MEPEHUI;
- HEe3HaHWE OCHOBHOIO Marepuana y4eOHOM MpOrpaMMbl, JIOMYCKAarOTCS
rpyOble OIIMOKH B M3JI0KEHUU.

HIxkana

Kpurepun oneHuBanus

OHGHKa GaYTCHO»

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

- YMEHHE BBICKAa3bIBaThb M OOOCHOBATH CBOM CYXJCHHUS TpU OTBETE Ha
KOHTPOJIbHBIC BOTIPOCHI;

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

- YMEHHE MMPOBOJUTH M OIICHUBATH PE3YJIbTAThl N3MEPEHUN;

- CHOCOOHOCTh pellaTh WHXKEHEPHBIE 3a7aud (JOMYCKaeTCs Hajau4due
MaJIO3HAYUTEIIBHBIX OMIMOOK WM HEIOCTATOYHO IIOJIHOE PACKPBITHE
coJiep>KaHue BOMPOCa WM MOTPEIIHOCTh HEMPUHIIUITHAIBHOTO XapaKTepa
B OTBETE HA BOMIPOCHI).

OI_ICHKa «HEC 3a4YTCHO»

- OTCYTCTBHE HEOOXOAUMBIX TEOPETHUECKUX 3HAHUMN; JTOMYIIEHbI OINOKH
B ONpEICNCHUN MOHATUNA U ONMUCAHUU (PU3MUYECKUX 3aKOHOB, SBJICHUU U
MPOLIECCOB, HMCKAXXEH MX CMBICI, HE pEIIeHbl 3a/ladyd, He MPaBUIbHO
OLIEHUBAIOTCSI PE3YJIbTAaThl U3MEPEHUI;

- HEe3HaHHE OCHOBHOTO MaTrepuana yu4eOHOH MporpaMmbl, JOMYCKAIOTCS
rpyOble OIIMOKH B M3JI0KEHUU.

4.1.3. TectupoBanue

TecTupoBaHWe HCIOAB3YETCS I OICHKM KauyecTBa OCBOCHHS OOYYarOIIMMCS OCHOBHOM
npodeccHOHaNbHON  00pa3oBaTeIbHOM MPOrpaMMbl MO  OTACIBHBIM TeMaM WK  pasJenam
TUCIUTIINHBL. TecT mpeacTaBisier coO0i KOMIUIEKC CTaHIaPTU3MPOBAHHBIX 3aJIaHUM, TTO3BOJISTFOIIII
YIIPOCTUTH TPOILENypy H3MEpeHHs] 3HaHUH W yMeHui oOyuarommxcs. OOydarommmcsi BBIAAIOTCS
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TECTOBbIE 33/1aHUS C (POPMYIHPOBKON BOIPOCOB U MPEIOKEHHEM BbIOpATh
13 HECKOJIbKUX BapUaHTOB OTBETOB.

OJIMH HpaBI/IJ'II)HHﬁ OTBET

Ne OlLieHOYHbIE CPEJCTBA Konx u HaumenoBsanue
TunoBble KOHTpOJbHBIE 3aJaHMsl W (MIM) HHBIE MaTepUabl, UHAMKATOpa
HEOOXOAMMBIE AJIsl OLUEHKU 3HAHWN, YMEHUH, HAaBBIKOB U (MJIN) KOMIIETCHIIMH
ONBbITa JACATENBHOCTH, XapaKTEPH3YIOUIMX C(HOPMHUPOBAHHOCTD
KOMIIETEHIMH B IPOIlecCce OCBOCHUS IUCHUILIMHBI

1 1. Ecnm uMmnynbc CUCTEMBI MaTe€pHabHBIX TOYEK B OTCYTCTBUH NA-1 onk-1.
BHEIIIHUX CHJI OCTAETCsl MOCTOSHHBIM, TO LIEHTP MAacc 3TOH CHUCTEMBI Hcnonb3yer
MOJKET JABUTATHCA ... OCHOBHBIE 3aKOHBI
- PABHOMEPHO M NPSIMOJIMHEHO €CTECTBEHHOHAYYHBIX
- C IOCTOSIHHBIM YCKOPEHUEM JUCLUIUINH JJ1s
- C IEPEMEHHBIM YCKOPEHUEM peLeHus

- IO OKPY>KHOCTH C IOCTOSTHHON CKOPOCTHIO

2. MoMeHT uHepuuM TOHKOro obOpyya Maccoil M, paguycom R
OTHOCUTEIIBHO  OCH, TPOXOZsmedl yepe3 IeHTp  oOpyda
NEPIEHAUKYJIIPHO IUIOCKOCTH, B KOTOpPOW JEXHUT 00pydY, paBeH
I=mR?. Ecnu och BpalieHus HepeHeCTH MapalIelbHO B TOUKY Ha
o0pyde, ToO MOMEHT MHEPIIUU 00py4a

- YMEHBIINUTCSA B 2 pa3a

- yBenuuutes B 1,5 paza

- HE U3MEHUTCS

- ymeHpurTes B 1,5 pasza

- YBeJIMYHUTCH B 2 pa3za

3. OTHOCHUTENBbHOM BETMUUHOMN SBIISETCH ...

- CKOpOCTb CBETa B BaKyyMe

- GapuOHHBIH 3apsn

- JJIMTEJbHOCTH COOBITHSA

- JIIEKTPUUECKUH 3aps]

4. CpenHsiss KWHETHUECKasi SHEPTUsl MOJIEKYJIbl HACATbHOTO Ta3a Mpu
temneparype T paBHa e=I1KT/2.. 3xech i=Ny+ Ngp+2Nk, TAE N, Nep, Nk—
YHUCIO CcTeneHel CBOOOABI MOCTYNATEeNbHOTO, BpAIATENBHOTO H
KoJ1e0aTenbHOro JIBUKEHUH MoJieKylnbl. [Ipu ycioBum, 4To UMEOT
MECTO TOJIBKO IOCTYINATEIFHOE W BpamaTeIbHOE IBHKCHHE, IS
Bojopoa (Hz) umcio i paBHO

-7

-5

-2

-8

5. B mporuecce M30TEPMHUYECKOTO COOOIIEHUS TeIula MOCTOSHHOU
Macce UAeaTbHOTO ra3a ero YHTPOIIHS ...

- HE MEHAEeTCs

- YMEHBIIIAeTCs

- YBeJIMYUBaeTCHA

6. V3MeHeHHe BHYTPEHHEW JHEpPruM Tra3a IPOU3OLIIO TOJBKO 3a
cueT paboThI CKaTHs ra3a B ...

- N30TEPMHUYECKOM Ipolecce

- 1300apHOM IIpolecce

- H30XOPHOM IIpoIiecce

- aAnadaTHYeCcKOM Mmpouecce

CTaHJAPTHBIX 337124 B
COOTBETCTBHH C
HaIPaBJIECHHOCTHIO
npodecCuoHaIbHOM
NesATeTbHOCTH
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7. Todeunwlid 3apsig +q HAXOAUTCA B LEHTpPE CchepuuecKoi
noBepxHocTu. Ecnu 3apsan cMecTuTh U3 LEHTpa cdepsl, OocTaBissd
€ro BHYTPU HeEe, TO IIOTOK BEKTOpa  HAaNpsSKEHHOCTU
JIEKTPOCTATUYECKOTI'O MOJIs Yepe3 MOBEPXHOCTh CHEpBI. ..

- YMEHBUINTCS,

- He H3MEHMTCH,

- YBEJIIMUYUTCS

8. Eciau yBenuuuTh B JBa pa3a HAIPSDKEHHOCTb JIEKTPUUYECKOTO
110JI B IPOBOJHUKE, TO YZEJIbHAs TEIUIOBAs MOLIHOCTD TOKA ...

- YMEHBIINTCS B J[Ba pa3a;

- HE U3MEHUTCS;

- yMEHbIINTCSA B 4 pasa

- yBeJIMUMTCA B 4 pa3a;

- YBEJIMUUTCS B /iBa pas3a;

9. Ilpm mnoMelleHHH JUAJIEKTPUKA B  3JIEKTPUUECKOE II0Je
HaIpsDKEHHOCTh  DJIEKTPUYECKOI0 MOJsl BHYTpU OECKOHEHYHOIO
OJHOPOJHOT'O H30TPOIHOrO JUIEKTPUKA C JAUIJIEKTPUUECKON
IIPOHUIIAEMOCTBIO € ...

- OCTaeTCsl HEU3MEHHOM;

- OCTAETCS PABHOW HYJIIO;

- YBEJIMUMBACTCS B € pa3s;

- YMeHbIlIaeTcs B € pa3

10. YMeHblIeHHE aMIUIUTY/bl KOJIEOAHUH B CUCTEME C 3aTyXaHHEM
XapaKkTepu3yercs BpeMeHeM penakcanuu. Eciu npu HEeM3MEHHOM
OMUYECKOM COIIPOTHBIIEHUH B KOJIEOATEIIbHOM KOHTYpE YBEJIUYHTh
B 2 pa3za MUHAYKTUBHOCTh KaTYyILIKH, TO BpEMS peaKcalyu. ..

- YMEHBUIUTCSA B 2 pa3a;

- YBEJIMYHUTCSA B 2 pa3a;

- YBEJIMUUTCS B 4 pasa;

- yMeHbIINTCA B 4 pa3a

Ilo pe3ynpraTam TecTa OOy4arolieMycs BBICTaBJIAECTCS OLIEHKA «OTIMYHOY», «XOPOIIOY,
«yIOBJIETBOPUTEIILHO» UJIH «HEYJOBIETBOPUTEIBHOY.

Kpurepun ouenuBanus orBera (Tabn.) NOBOAATCA A0 CBEAEHUS OOydarolUMXcs OO Hadaja
TecTUpoBaHus. Pe3ynpTar TecTHpoBaHUs OOBSABISETCS 00ydaroLEMYCsl HEMOCPEICTBEHHO TOCHE €ro
ClIa4H.

Mhcaa (% npamtAwY oTBETOR
Ouenka 5 (OTJIMYHO) 80-100
Orenka 4 (Xoporio) 70-79
Onenka 3 (YIOBICTBOPHTEIHHO) 50-69
OueHka 2 (HeynOBIETBOPUTEIIBHO) Menee 50

TectoBbie 3amaHus, UCHONB3YIONIMECS s OIEHKM KadecTBa JUCHUIUIMHBI C TOMOIIBIO
nHpopManMoHHbIX TexHojorud, mnpuBeAaeHsl B PIIJ[: «10. WHpopManmnoHHBIE TEXHOJOTHH,
HCIIOJIb3YCMBIC TIIpHU OCYIICCTBIICHUU 06pa30BaTCJH:HOFO npomoecca 1no AOUCHUILTIMHEC, BKJIIOYas
MepeveHb MPOrPaMMHOTO o0ecTiedeHusI 1 HH(OOPMAITMOHHBIX CITPaBOYHBIX cuctem» - My TestX10.2.
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4.2. IIpoueaypsl U OlIEHOYHBIE CPEACTBA IJIsl NPOBEAEHUS MPOMEKYTOYHOM aTTeCcTAlluU

4.2.1. 3auer

3ayer saBnsercs (QOpPMON  OLIEHKM KadecTBa OCBOCHHMS  OOYYalONIMMCS  OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTeNbHOW MPOrpaMMbl MO pazfenaM auciuiuiuHbl. [lo pesynbratam
3ayeTa OOYYaroIEMYCsl BBICTABISICTCS OLIEHKA «3aYTEHO» WJIM «HE 3aUTEHO»; OLIEHKA «OTIMYHOM,
«XOpOILIO», «YIOBIETBOPUTEIBHO», «HEYIOBIECTBOPUTEILHO» B ciy4dae Aud@epeHnupoBaHHOTO
3ayera.

3aueT MNpPOBOJUTCS MO OKOHYAHUM YTEHMSI JIEKUMH U BBHINOJIHEHUS J1AOOPATOPHBIX
(mpakTHUECKUX) 3aHATHHA. 3a4eT NMPUHUMAETCS IPENOAaBaTEeNIIMU, MPOBOAMBIIUMH J1IaOOpAaTOPHBIE
(mpakTUYeCKUe) 3aHATUS, WM YUTAIOUIMMH JICKIMH M0 JaHHOW TucHUIUIMHE. B ciydae orcyTcTBUs
BEAYIIETO IPErojaBaTeNs 3adeT NPUHUMAETCS MpenojaBaTesieM, Ha3HAYCHHBIM paCIOpPsKCHHEM
3aBenyromiero kadeapoil. C paspenieHus 3aBeayromiero kageapoii Ha 3a4eTe MOKET MPUCYTCTBOBAThH
npernoiaBaTens Kadeapsl, IPUBICYCHHBIN JIs1 TOMOIIH B IPUEME 3a4eTa.

[IpucyTcTBHE Ha 3adere mpemojaBareneid ¢ apyrux kadenap Oe3 COOTBETCTBYIOIIETO
pacropshKeHHs PeKTopa, IMPOPEKTopa Mo yuebHoi paboTe i aekana GpaKyabTeTa He JOMyCKaeTCsl.

®opma(bl) TMPOBEACHUSA 3aueTa (VCMHbILUL ONpoc NO Oulemam, HNUCbMeHHAas paboma,
mecmupoganue u Op.) ONpeneNsaoTcss Kadeapoil U JOBOAATCSA 10 CBEACHUS 00ydaromuXcs B Hadale
ceMecTpa.

Jnis mpoBenieHns 3adeTa BEAYIIMI IMPErojaBaTellb HAKaHYyHE IOJIyYaeT B JIEKaHATE 3a4eTHO-
HK3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIlaeTCs B JEKaHAT MOCIE OKOHYAHHSI MEPOMPUATHUS B
JICHb TIPOBE/ICHUS 3aUeTa UM YTPOM CIICAYIOMIETO JHS.

OOyyaronuecs npu sBKE Ha 3a4eT 00s3aHbI UMETh NIPU ce0e 3aUeTHYI0 KHUKKY, KOTOPYIO OHU
MPEIBSBISIOT MPENOAABATEINIO.

Bo Bpemst 3auera oOy4arommuecs MOTYT MMOJIb30BaThCS C pa3pelleHus BEAYILEro mpernogaBaTens
CTIPaBOYHON ¥ HOPMATHBHOH JTUTEPATYPOH, APYTUMH ITOCOOUSIMHU M TEXHUIECKUMHU CPEICTBAMH.

Bpems moaroToBku oTBeTa B YCTHOM (popMe mpH craue 3aueTa JODKHO COCTaBIISATh HE MEHee
20 MuUHYT (110 eJIaHHI0 00YyYaroIIerocsi OTBET MOXKET ObITh 10CPOUHBIM). Bpems orBera - He 60see 10
MUHYT.

[IpenoaBaTemnto MpenoCTaBIsIeETCsl MPABO 3a/1aBaTh 00YUYAOIIUMCS JIOTTOTHUTEIHHBIE BOTIPOCH
B paMKaXx MPOTrpaMMbl JUCHUTIIIHHBL.

KadyecTBeHHast OIEHKAa «3a4TeHO», BHECEHHAas B 3a4e€THYIO KHIDKKY U 3a4eTHO-
HK3aMEHAIlMOHHYIO BEIOMOCTb, SIBISIETCS PE3YJIbTaTOM YCHEIIHOTO YCBOSHHs yUeOHOTo MaTepuana.

Pesymbrar 3adera B 3a4eTHYIO KHW)KKY BBICTAaBISIETCS B J€Hb NPOBEIEHHUS 3adera B
NPUCYTCTBUM camMoro oOyuatomierocs. [IpemogaBarenn HecyT NMEpPCOHAIBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh W TOYHOCTh BHECEHHS 3alHcell O pe3ysbTaTax MpPOMEKYTOYHOW aTTeCTalliHd B
3a4eTHO-9K3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4E€THBIE KHUKKH.

Ecnmu oOydaroniuiicst SIBUIICS Ha 3a4eT M OTKA3aJICsS OT MPOXOXKACHUS aTTECTAIlMU B CBSI3U C
HEMOATrOTOBJIEHHOCTBIO, TO B 3a4€THO-9K3aMEHAIIMOHHYIO BEJIOMOCTh €MY BBICTABIISIETCS OLEHKA «HE
3a4TEHOY.

HesiBka Ha 3aueT oTMeyaeTcsi B 3a4€THO-3K3aMEHAIIMOHHOM BEJOMOCTH CIIOBAMHU «HE SIBUJICS».

Hapymenne AUCIUIUIMHBI, CIUCBIBAaHUE, HCIIOJIb30BaHUE OOYYArOIIMMUCS Hepa3peIIeHHBIX
MEYaTHBIX M PYKOIHUCHBIX MaTepHuajoB, MOOWJIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JIPYTHX BHJIOB JIMYHOW KOMMYHHKAIIHOHHONH M KOMITBIOTEPHOW TEXHUKHU
BO BpeMs 3adera 3armpelieHo. B ciaydyae HapymieHHs 3Toro TpeOoBaHMs TNpernojaBareib 00s3aH
YIAITATh 00YYarOIIErocsi U3 ayIUTOPHH U TIPOCTABUTH €My B BEJIOMOCTH OICHKY «HE 3a4TCHOY.

OOyuaronuMcs, He CIABIIMM 3a4€T B YCTAaHOBJICHHbIE CPOKH IO YBaKUTEIBHOW NPHUYMHE,
WH/IMBUAyAIbHBIC CPOKH TIPOBEICHHS 3a4eTa ONPENEISIIOTCS JeKaHOM (aKyJIbTeTa.

OOyuaroniyecs, HMEIOIIME AaKaJIEeMHUYECKYI0 3aJ0JDKEHHOCTh, CHAIOT 3a4eT B  CPOKH,
ompezensieMble YHuUBepcUTeTOM. MHpopmanus o JIUKBUIAIMM 33J0JDKEHHOCTH OTMEdaeTcsl B
HK3aMEHAIIMOHHOM JIUCTE.
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3K3aMEHAIIMOHHBIN JIUCT.

JlomyckaeTcsi ¢ pa3pelieHusl JeKaHaTta U IOCPOYHAs cllada 3adeTa C 3allUChl0 Pe3yIbTaTOB B

I/IHBaJ'II/II[bI " JIuha ¢ OrpaHUYCHHBIMH BO3MOXXHOCTAMHU 3J0POBBA MOI'YyT CAaBaThb 3a4YCThI B

CpPOKH, YCTAHOBJICHHBIC WHIAWBUAYAJIbHBIM y‘-Ie6HbIM IIJIAHOM. I/IHBaJII/I,HBI " Jia ¢ OrpaHU4YCHHBIMHA
BO3MOXHOCTAMU 340POBbsA, UMCIOIIUC HAPYIICHUA OIMOPHO-ABHUIATCIBLHOI'O allliapara, JOIIYCKAroTCs
Ha aTTCCTAlMOHHBIC UCIIBITAHUA B COITPOBOKICHHUU ACCUCTCHTOB-COIIPOBOXKAAIOIIUX.

[Ipouenypa mpoBeneHUs MPOMEKYTOUHOM aTTecTalu JUIsi OCOOBIX CIIy4aeB H3JI0KEHa B

«[TonoxxeHnu 0 TEKyIIeM KOHTPOJE YCIIEBAEMOCTH M MTPOMEKYTOUHOW aTTECTAIMU OO0YJArOIIUXCS TI0
OIIOIl OGakanaBpuara, crneruanurera W Marucrpatype» DPI'BOY BO [OxHO-Ypansckuii ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne O11eHOYHbIE CPEICTBA Kon u HanmenoBanue
TumoBble KOHTPOJIbHBIE 3aJaHWs W (WJIW) UWHBIE MaTepHabl, WHJUKaTOpa
HEOOXOAMMBIC JUIsl OLEHKU 3HAHWUM, YMEHUM, HAaBBIKOB U (MJIM) OIbITA KOMIIETCHIIUH
JESTENIbHOCTH, XapaKTepU3yIIHX cHOpMHUPOBAaHHOCTh KOMIETEHIIHIA
B IIPOIIECCE OCBOCHUS TUCIIUTTNHBI

1. 1. DJIEKTPUUYECKU I 3aps. BzaumopeiictBue 3aps0B. WJI-1 onx-1.
OnekrpocraTuueckoe moje. Bekrop Hampspk€HHocTH.  Pacuér Hcnonssyer
3JICKTPOCTATHYECKHUX ITOJICH. OCHOBHEIE 3aKOHBI
2. IloreHIIMaN AMEKTPOCTATUYECKOTO MoJist. PaboTa 1o mepeMenieHuio | eCTECTBEHHOHAYYHBIX
3apsAIOB B DJIGKTPOCTAaTHYECKOM TMoje. IloTeHmuan W TrpaaueHt JUACIUTUIMH JJIs
MOTEHIMaIa. DKBUIIOTCHIIMAIbHBIE TTOBEPXHOCTH. petieHus

3. BemectBo B anextpuueckoMm moine. llonmsipHble W HemoispHbIC
MoJiekynbl. [lonspusanus 1uanekTpukoB. Bekrop cMenienus.

4. TIpoBOIHUKH B D3JEKTPOCTATHMYECKOM IOJIe. DIEKTPOEMKOCTH
IIPOBOTHUKOB. KOHAEHCATOPBI.

5. [TocTosiHHBIN AnekTpudeckuil TOK. 3akoH OMa. DIeKTPOABIKYIIAS
cuna. [IpaBuiia Kupxroda v pacy€rsl 31eKTpUUYECKUX IETEeH.

6. Knaccuueckas Teopus 3IeKTpONpoBOAHOCTH. BriBoa 3akoHa Oma.
IIpupoaa cBepXIpOBOAUMOCTH.

7. Hocurenu ToKa B Pa3IUYHBIX MPOBOJHUKAX. DIEMEHTHl TEOPUU
anekTponpoBoaHoct.  IlomynpoBomHuku.  IlomynpoBOogHMKOBBIE
npuOOpbl. DNeMeHThl  (QU3NYEeCKOl dJIeKTPOHUKU. KoHTakTHBIE
SBJICHUS B METAJUIaX U MOJIYIPOBOIHUKAX.

8. MaruutHoe mone. BsaumopaeicTBHEe SIEKTPUUYECKUX TOKOB.
Pacuérer marautHbIX TIONEH. 3akoH bruo-CaBapa-Jlamaca.

9. MaruutHbIe cBOMicTBa BemecTBa. Jua-, mapa- u eppoMarHeTUKH.
JlomeHsl. DeppuTtsl. DIIEKTPOMarHuTHBIE Cernaparopsl B
arpOMHXEHEPHH.

10. [eiicTBME MAarHUTHOTO TIOJNSI Ha DJIIEKTPHUYECKHH TOK U
JBIDKYIIMECS 3apsikeHHble yacTullbl. Cuna Ammepa u cuia Jlopenua.
Dddext Xomma. DNEKTPOIBUTATEIH.

11. DnexkTpomaruuTHas UHAYKIUS. 3akoH Dapazest u npaBuio JleHna.
Mexanu3m Bo3HuKHOBeHUS DJIC HHAYKIIUH.

12. Tenepatopbr rTapmonuyeckon OJIJIC wu TtpanchopmaTopsl.
NHIyKTUBHOCTH MPOBOAHUKOB. DHEPTHSI MATHUTHOTO MOJISI.

13. TlepeMeHHBIH 3JIEKTpUYECKHi TOK. llemw mnepeMeHHOro TOKAa.
3akoH Oma g nemned nepeMeHHoro toka. ITomHoe compoTuBieHne
MepeMEeHHOMY TOKy. BekTtopHas nmarpamma. Pe3oHaHc B 1emsx
IIEPEMEHHOTI0 TOKA.

14. DnextpomarautHoe mone. O6oOmenue 3akona dapanes. 3aKoH
IOJIHOTO TOKa. TOK CMeleHus. OJIEKTPOMAarHUTHBIE  BOJIHBI.
VpaBuenuss MakcBemia. Cucrema ypaBHeHuM MakcBemia B

CTaH/IaPTHBIX 337134 B
COOTBETCTBUHU C
HAINpaBJICHHOCTHIO
po(hecCuOHATLHOM
JIeSITeIIbHOCTH
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muddepeHMaIbHON U MHTErpanbHOM  Qopmax. Bektop Ymona-
[lovnTuara. JlaBnenue ceera.

15. Tapmonunueckuit ocuusuisiTop. CBOOOJTHBIE 3JIEKTPOMATHUTHBIE
KoJieOaHus. 3aTyXalIue U BEIHYKICHHbIC KoeOanus. Pe3oHaHc.

16. Tenepamms, mnepenaya W TPUEM DBJICKTPOMATHUTHBIX BOJIH.

OTKpBITHIN KoJieOaTeIbHBIN KOHTYP. [TpuHIMn paboThI
paguonepenaTyuka u paguonpUEMHUKA. Mopynsauus U
JETEKTUPOBAHUE  3JEKTPOMArHUTHBIX BOJH. Paauonokauusa u
TEJEBUJICHNUE.

17. llkana >neKTpOMarHUTHBIX BOJH. PaszinuHble nuamna3zoHbl 4acTOT
9JIEKTPOMArHUTHBIX ~ BOJIH, HX XapakTEpHbIE OCOOCHHOCTH H
TEXHUYECKUE CPE/ICTBA UX MOTYYECHUSI.

18. Ucnonb3oBaHuE BUIUMBIX, VYIbBTPAPHOJIETOBBIX U APYTrUX
M3JIYYCHHI B pACTEHUEBOJICTBE U JKUBOTHOBOJICTBE.

Ixana u KpUTCpUHU OLICHUBAHUA OTBCTA 06yqa}0meroc51 npcaACTaBJICHLI B Ta6J'II/II_IC.

Hlkana Kpurepun onenuBanusi

Or1eHKa «3a4TeHO» 3HaHWE  MPOrpaMMHOrO0  Marepuana, YCBOGHHE  OCHOBHOM U
JOTIOJIHUTEIbHOM ~ JUTEpaTypbl,  PEKOMEHJOBAaHHOM  IMpOrpammoi
JTUCLUILIIMHBI, MPABUJILHOE PElICHUE WHXKEHEPHOU 3aaaun (JoIycKaercs
HAJIMYUE MAaJO3HAUUTENbHBIX OMIMOOK WM HEAOCTATOYHO TOJHOE
PAaCKpBITHE COIEPKAHUE BOIIPOCA HIIU IMOTPEIIHOCTh HEMPUHITUTIHATIHEHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OHGHKa «HEC 3a4YTCHO» HpO6CJII>I B 3HaHUAX OCHOBHOI'O MporpaMMHOI 0O MaTrepuajia,
MNPUHIUITHAIIBHBIC OIINOKH IIpU OTBCTC HA BOIIPOCHI.

4.2.2. Dk3aMeH

Ok3aMeH sBnseTcs (GOpMOMl OLEHKM KadecTBa OCBOCHMS OOYYaroIIUMCS OCHOBHOM
npoeCCHOHATBFHON 00pa3oBaTebHON MPOTPaMMBI IO paszieniaM TUCHHMIUIMHEBL. [lo pe3ynapratam
9K3aMeHa 00YYaroIIeMyCsl BBICTABIISETCS OIEHKA «OTIMYHOY, «XOPOIIOY, «YIOBIETBOPUTEIHLHOY HIIN
«HEYJOBIIETBOPHUTEIHHO.

OK3aMeH MO AUCUUILUIMHE MPOBOJUTCS B COOTBETCTBUHM C PACHHCAHUEM IMPOMEKYTOUHOM
aTTeCTallu, B KOTOPOM YKaA3bIBACTCA BPEMs €TI0 MPOBCACHWA, HOMEP ayaAUTOPUHU, MECTO MTPOBCACHUS
KOHCYJbTaIlK. Y TBEPKACHHOE paclucaHue pa3MeliaeTcs Ha HHPOPMAIIMOHHBIX CTeHaX, a TakKe Ha
ouIMaTBEHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHUN JUISI MPOMEKYTOUYHOM aTTECTAlMU OOYYaIOIIUXCS YCTaHABIMBAETCS
paboueit mporpaMMoil TUCIUTUTNHBI ¥ IOBOJUTCS IO CBEJICHHUS 00YJalONINXCsl B HaUaie ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuilo, Jektopamu. C paspermieHus 3aBeayronero kaheapoi
Ha D2K3aMEHE MOXET MPHUCYTCTBOBATh IpenojaBareib Kadeapbl, MPUBJICYEHHBIH A7 TOMOIIU B
npueMe HK3aMeHa. B cioydae OTCYTCTBHMSL BEAYIIErO MpernojaBareNs 53K3aMeH NpUHUMAeTCs
nperoiaBaTeNieM, Ha3HAaYeHHBIM PacTiopsKEHUEM 3aBeIyonlero kadeapoii.

[TpucyrcTBHME Ha 5K3aMeHe mpernojaBaTenel ¢ aApyrux kadeap 0e3 COOTBETCTBYIOLIETO
pacmopspKeHHs peKTopa, IPOpeKTopa Mo yueOHo# padoTe win JekaHa GpakyiabTeTa HE TOMYyCKAeTCs.

OOyuaromiyecss Ipu sBKE Ha HK3aMeH 00s3aHbl UMETh NpU cebe 3a4eTHYI0 KHIKKY, KOTOPYIO
OHU TIPEABABIAIOT DK3aMEHATODY.

Jlst mpoBeieHus SK3aMeHa BeAyIIUi MpernojaBaTellb HaKaHyHe TOJy4YaeT B IeKaHaTe 3a4eTHO-
HK3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIAETCs B JEKaHAT MOCIE OKOHYaHHSI MEPONPUATUS B
ACHBb INPOBCACHUS 3K3aMCHA WJIK YTPOM CJIICAYIOUICTO THA.
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DK3aMeHbl TPOBOAATCA 1O OwieraM B YCTHOM WJIM NHCbMEHHOM BHE, JTHOO B BHUJC
TECTHUPOBAHUA. JDK3aMEHALIMOHHbIE OMJIETHI COCTABISIOTCS 10 YCTAaHOBIECHHON (hopME B COOTBETCTBUU
C YTBEpKICHHBIMU Kadeapoil HSK3aMEHAIMOHHBIMUA BOIPOCAMH U YTBEPIKIAIOTCS 3aBEIYIOIIUM
kadenpoii exxeronHo. B Ouiere comepkurcs He OoJiee TpeX BOMPOCOB, 2 TEOPETUUYECKUX BOIMPOCA U
3ajava.

DK3aMEeHATOpy NPEAOCTaBIISETCS MPaBO 3a7aBaTh BOMPOCHI CBEpX OWieTa, a TaKkkKe MOMHMO
TEOPETHYECKMX BOIPOCOB JIaBaTh JUISl PEUICHMs 3aJa4dl W TMPUMEPHI, HE BBIXOISIINE 33 pPaMKH
MPOIIGHHOT0 MaTepHaa 1o u3y4aeMon JUCHUILINHE.

3HaHUs, YMEHHSI ¥ HaBBIKM OOYYAIOIIUXCSI OMPEICIISIOTCS OIICHKAMHU «OTIUYHOY, «XOPOIIOY,
«yIIOBJICTBOPUTEIBHOY», «HEYIOBJICTBOPUTEIBHO» U BBICTABISIOTCS B 3aU€THO-’K3aMEHALMOHHYIO
BEJIOMOCTH ¥ B 3a4ETHYIO KHIKKY O0OYYaIOIIErocs B JICHb YK3aMeHa.

[Tpu mpoBeieHUH YCTHOTO SK3aMEHa B ayIUTOPUH HE JOJDKHO HAXOIUTHCS Oojiee (YKa3bIBaeTCs
KOJIMYECTBO OOYYAIOIIMXCS) HA OHOTO MPETOAaBaTEIs.

[Ipy mpoBeAEHHWH YCTHOTO OHK3aMEHa CTYIEHT BBIOMpPACT SK3aMEHAI[MOHHBIA OWIIET B
CIIy4aifHOM TOPSIJIKE, 3aTeM Ha3biBaeT ()aMUINIO, UMSI, OTYECTBO U HOMEP 3K3aMEHAIIMOHHOTO OuJjeTa.

Bo Bpemsi sk3ameHa oOydaromipecs MOTYT IOJB30BaThCS C pa3pelieHus 3K3aMeHaTopa
POrpamMMOil JTUCIMILINHBI, CIPABOYHON M HOPMATHBHOHM JIUTEPATYpOH, JNPYTUMH IOCOOHMSIMU W
TEXHUYECKHMHU CPEACTBAMHU.

BpeMsi moAroToBKM OTBETa MPH CAadye 3K3aMeHa B YCTHOW (hOpMe JOJDKHO COCTaBISATh HE
MeHee 40 MUHYT (10 KEJIaHHWI0 00YYaroIerocs OTBET MOXKET ObITh 1OCPOUHbIM). Bpems orBera — He
6onee 15 MuUHYT.

OOyuJaronuiics, NCIBITHIBAIONINHA 3aTPYIHEHHS TPU MOJITOTOBKE K OTBETY MO BHIOPAHHOMY MM
OuieTy, UMeeT MpaBO Ha BBIOOP BTOPOro OHMJIETA C COOTBETCTBYIOIIMM IPOJUICHUEM BPEMEHH Ha
noaroToBKy. [Ipy OKOHYATEIHHOM OIICHMBAHWU OTBETA OLIEHKA CHIDKAeTCs Ha onuH Oamn. Brermaua
TpeThero Ouiera He pa3periacTcs.

Ecnu oOyuaromumiicst sIBUJICS Ha DK3aMEH, W, B3SB OWJIET, OTKa3aJiCcid OT MPOXOXKICHHUS
aTTeCTallud B CBSI3U C HEMOJrOTOBJICHHOCTBbIO, TO B BEJOMOCTH €My BBICTABJISIETCS OLIEHKA
«HEYJIOBIIETBOPHUTEIHHO.

Hapymienne AUCHMIUTUHBIL, CIHCHIBAHUE, HCIIOJIB30BaHHE OOYUYaIOIIMMUCS Hepa3peIIeHHbIX
MEYaTHBIX M PYKOIMCHBIX MAaTepHajoB, MOOWIBHBIX Tele(hOHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUIOB JTUYHON KOMMYHUKAIIMOHHONW U KOMIBIOTEPHON TEXHUKU
BO BpeMs AaTTECTAlMOHHBIX HWCIBITAHUHN 3ampenieHo. B cioydae HapymieHHss 3TOTO TpeOOBaHUS
npernojiaBaTeNb 0053aH YAaTUTh OOY4Yarolerocs M3 ayIUTOPHUM U MPOCTaBUTh €MY B BEJIOMOCTH
OLIEHKY «HEY/IOBJIETBOPUTEIHLHOY.

BeicTaBieHne OIEHOK, MOJYYEHHBIX IpU TOJBEAECHUU pPe3yJbTaTOB IMPOMEKYTOUHOM
aTTeCTallid, B 3aYETHO-DK3aMCHAIMOHHYIO BEAOMOCTh M 3aUeTHYIO KHIDKKY IIPOBOJUTCS B
NPUCYTCTBUM camoro oOyuatomierocs. IIpemogaBarenn HeCyT NEpPCOHAIBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh W TOYHOCTh BHECEHHS 3amicell O pe3ylbTaTax MpPOMEKYTOYHOW aTTeCTallih B
3a4eTHO-9K3aMEHAIIMOHHYIO BE€IOMOCTh U B 3a4E€THBIE KHUKKH.

HesiBka Ha JK3aMeH OTMEUYaeTcs B 3a4E€THO-IK3aMEHAIIMOHHOW BEIOMOCTH CIIOBAMH «HE
SIBUIICS».

Jns  oOydaromuxcsi, KOTOpble HE CMOTJIM CIaTh JK3aMeH B YCTaHOBJIGHHBIE CPOKH,
YHUBEpPCHUTET YCTaHABIUBAET MEPUO JTUKBHUIAIMU 33O0JKEHHOCTH. B 3TOT mepuoa mpemnojaBaTenu,
MPUHUMABIINE SK3aMEH, JOJDKHBI YCTAaHOBUTH HE MeEHee 2-X IIHEeH, Korja OHW OyayT NPUHUMATH
3aJ]0JKeHHOCTH. MH(popManus o JMKBUIAIMM 33J0/DKEHHOCTH OTMEYAeTCss B JK3aMEHAI[MOHHOM
JIHCTE.

OOyuaronmMesl, MOKa3aBIIUM OTJIMYHbIE W XOpOIIME 3HAHUS B TEUCHHE CEMECTpa B XOje
MOCTOSTHHOTO TEKYIIETO KOHTPOJIS YCIIEBa€MOCTH, MOXET OBITh MPOCTABICHA SK3aMEHAI[MOHHAs
OLIEHKA JIOCPOYHO, T.€. 0e3 caauu sk3ameHa. OLeHKa BBICTABIACTCS B HK3aMEHAIIMOHHBIN JIMCT WK B
3a4€THO-9K3aMEHAIIHOHHYIO BEIOMOCTb.

WMuBanuapl U JUIa C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3I0POBbSI MOTYT C/IaBaTh YK3aMCHBI B
MEXCECCHOHHBIN TIEPHO/] B CPOKH, YCTAHOBJICHHBIC WHAWBUYAIbHBIM YU€OHBIM IUIaHOM. VIHBaIHIIBI 1

31



JHUIA ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBBS, HMEIOIINE HAPYIICHHUS OMOPHO-IBUTAaTEIbHOTO
ammapara, JOINyCKAaloTCd Ha AaTTeCTAllMOHHBIC WCHBITAHUS B  COMPOBOXIEHUH ACCHCTEHTOB-
COIPOBOXKIAIOIIHX.

[Ipouenypa mpoBeneHHUsS NPOMEKYTOYHOH aTTecTaluu A OCOOBIX CIIyyaeB H3JIOKEHAa B
«[TonoxeHNH O TEKyIEeM KOHTPOJIE YCIIEBAEMOCTH U IMPOMEKYTOYHOM aTTECTAl[MHM O00YJaIOMUXCs 110
OIIOIl OakanaBpmara, crenuanurera u maructparyps» OI'BOY BO IOxno-Ypansckuit ['AY

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

Ne OneHOuHBIE CpesICTBA Kon n HanmeHoBaHue
1 TunoBble KOHTPOJIbHBIE 3aJaHUS U (UJIM) UHBIE MaTepUAJIbI, WHJUKATOpa
HEOO0XOAMMBIE JIS1 OLICHKU 3HAHWH, YMEHUH, HABBIKOB U (WUJIH) OTIBITA KOMIIETEHLIUH
NeSITeIbHOCTH, XapaKTEPU3YIOLINX CPOPMUPOBAHHOCTh
KOMIIETEHIIMHI B IPOLIECCE OCBOCHUS AUCLUIUIMHBI

1 2 cemecTp NI-1 onk-1.
1. Ponp (u3MKK B pa3sBUTHM TEXHUKH M arpOIPOMBIIUICHHOTO Hcnons3yer
IIPOU3BOJICTBA. OCHOBHBIE 3aKOHBI
2. Kunemartuka MarepuagbHOW TOuKM. KOOpAMHATHBIM METOJ | €CTECTBEHHOHAYYHBIX
onucaHus JABWKeHUH. KuHemarnueckoe ypaBHEHUE [BHKEHUSA H JUCLIUIUINH JJIs
onpeesieMble 10 HEMY KHHEMaTHYECKUE XapPaKTEPUCTUKU. peueHus

3. BekropHplii  cmoco0 — ommcaHWs — ABWKCHUH.  BekTopsl
MepeMeNnIeHusi, CKOPOCTH, YCKOPEHHUs. YTJIOBBbIE XapaKTEPUCTUKU

CTaHAApTHLBIX 3a1a4 B
COOTBCTCTBHH C

JBUKECHMUSI 110 OKPY)KHOCTH. HaIPaBJIECHHOCTHIO
4. DneMeHTHl PEeNATHBUCTCKON MexaHukd. IlocTynarel crienuanbHOi | mpodecCHOHATbHON
Teopur OTHOocHuTenbHOCTU. [IpeoOpazoBanus Jlopenua. CroxeHue JEeATEIbHOCTH

ckopocTeil. OTHOCUTENIBHOCTh JUIMHBI OTPE3KOB M JUINTEIbHOCTH
BPEMEHHBIX UHTEPBAJIOB.

5. JluHaMHKa MaTepUaIbHOW TOYKH W IMOCTYIATEIBHOTO JBHKEHUS
TBépHoro Ttena. I[lpuHmun orHOcHTEnbHOCTH. 3akoHbl HpbroToHa.
Buner cu.

6. JluHamMuka BpamaTreabHOro ABWXKEHUsA. MOMEHT cuiibl. MOMEHT
MHEepLUHU. 3aKOHBI COXPAaHEHUS UMITYJIbca U MOMEHTA UMITYJIbCA.

7. VHepuualbHblE M HEUMHEpLUAIbHbIE CUCTEMBI OTCuéra. CHIbl
WHEPLMHU [P Pa3IUYHbIX BUJAX JBUKECHHUS.

8. PabGora, MomHoOCTb U 3Heprus. Mexannueckas paboTa U MOIIHOCTb
MpHU MOCTYNATEeIbHOM U BpalllaTeJIbHOM JBHKeHUsX. KuHernueckas
JHEPruUs U TEOpEMa O KHHETUYECKOM HEPTUU.

9. KoHcepBaTuBHbIE CUJIBI U TMOTEHIMalbHas 3Heprus. [Ipumepsl
MIOTEHLIMAJIbHBIX MOJIEH. 3aKOH COXPaHEHUS SHEPTUU B MEXAHUKE.

10. Mexannyeckue KosieOanus. KuHemaTHka TapMOHHUYECKUX
konebanuit. CiosxeHue KonebaHuil. AKyCTHUECKUE PE30HATOPBI.

11. Jwunamuka rapMoHuueckux kosiebanuit. [uddepennmanbuoe
ypaBHeHHE KojeOaHMd. 3aTyXarolue U BBIHYXIEHHbIE KOJIeOaHMS.
Mexanndeckuil pe3oHaHc. MasTHUKH.

12. Mexannueckue BOJHBIL. BoyiHOBoe ypaBHeHue. BuIbl BOJH.
Wntepdepentus, audpakimus W aucnepcuss BosH. BoaHbl u
uHpopmanus.

13. OCHOBHBIE TOJNOXKEHUS MOJEKYIIPHO-KUHETUYECKOW TEOpHUHU.
Wneansneiii ra3. OcHoBHoe ypaBHeHrne MKT u ypaBHeHHE COCTOSTHUSA
UJEAIBHOTO Ta3a.

14. ArperatHbie cocTossHHS U (ha30BbIe TIEepexoibl. PeanbHbie Ta3bl.
Cxwmxenne razoB. OcoOeHHOCTH KUAKOTO cocTosiHus. CTpoeHwue
kpuctaioB. JledekTsl kpuctammyeckoro crpoenus. Ilpoynocts u
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IJIACTUYHOCTb.
15. SBnenmss mepenoca. Juddysus, TEMIOMPOBOIHOCTh U
BHYTPEHHEE TpeHHE. MOJIEKYIAPHO-KUHETUYECKAss TEOPUS SBJICHUU
nepeHoca.
16. OcHOBbI TepMOAUMHAMHUKU. BHYTpeHHssI BSHeprus u IepBOE
Hayajio TepMoauMHamMHMKH. Pabora u TemnoéMmkocTe rasa mpu
pa3IMYHBIX IIpOLECCaX.
17. Bropoil 3akOH TepMOJMHAMHUKHU. TeIIOBbIE JBUTATEIU U
xonoauibHble  MamuHbl.  KIIJ[  TermoBbIX — nBUrarenem u
CTaTUCTUYECKUI CMBICI BTOPOrO 3aKOHa TepMoAuHamuku. [lonstue
SHTPOIHUU. Tperuit 3aKOH TEPMOJUHAMHUKH. DJIEeMEHTBI
OMOdPHEPTeTHKH.

4 cemecTp
18. DnemeHTHI reoMeTpudeckoil onTuku. OCHOBBI T€OMETPUYECKOI
ontuku. Popmynsl Ppenensa. [IpuHuun oO6PaTUMOCTH CBETOBBIX
my4eit. [IpuOopsl TeOMETPHYECKOM ONITUKH.
19.doromerpusi.
20. DnemeHTsI BoHOBOM onTHKH. [TpuHiun [roiirenca.
21. WUnrepdepenuus cera. KorepeHTHOCTb M ONTHYECKUH XO[
aydyed. YcnoBus MakcuMymMa M MHUHMMYyMa. MHTepdepomeTpsl.
DneMeHTsI Tosiorpaduu.
22. Judpaxius CBeTa. [Mpunuun  Trolirenca-®penens.
Judpakimonnas pemeéTka. Crnektporpadusi. Hudpaxius
PEHTI€HOBCKHX JIy4eHl.
23. B3aumojeiictBue u3inydeHus ¢ BeniectBoM. [lonsipusanus ceera
IIPU OTPAKEHUU U MTPEIIOMIICHHUU.
24. JlBoitHoe nyuenpenomiieHHe. ONTHYECKH aKTHBHBIE BELIECTBA.
Caxapumetpsl. MckyccTBeHHast aHU30TpONMsI M €€ HCIOIb30BaHUE.
HopMmanbHas 1 aHomMalIbHasE JUCTIEPCUSL.
25. TemnoBoe wu3myueHue. AOCOTIOTHO dYEPHOE TENO. 3aKOHBI
Kupxroga, Credpana-bonbumana u Buna. dopmyna Ilnanka.
OnTryeckasi TUPOMETPHUSL.
26. ®oro3pdexr. BHemHUl, BHYTPEHHUH U  BEHTWIbHBIN
dhoTodrddexr. VYpaBHeHue DWHIITEHHA. [Ipumenenue
¢dorosnemenToB. Dpdexkr Komnrona. JlroMMHECIIEHTHOE U3ITyYEHHUE.
buomomMmunecnennus.
27. ®orobuonoruueckue npoueccol. Porocunres. TepmoarHaMuka u
MexaHu3M ¢oTocuHTe3a. buosHepreTuka.
28. DneMeHTHl KBAaHTOBOM MexaHUKH. KoprmycKymnspHO-BOJHOBOM
Tyanu3M. Hudpaxus AIIEKTPOHOB. CooTHomieHus
Heonpenenénuocreil. Ypasuenue llpenunrepa.
29. AtoM Bomopoma. DHepreTHdeckre ypoBHH artoma. [loreHrman
BO30yxJeHuss u wuoHmzauuu. Iloctymatel bopa. W3zmydyenue wu
MOTJIONICHUE SHEPTUH. BOT0Op010110100HBIE HOHBI.
30. CrpykTypa CIOXHBIX aTOMOB. OJHEPreTMYecKHe YpPOBHH B
cnoxHbpix aromax. Ilpmamun I[laymu. Onrrueckwe CHEKTpbl H
CIEKTPbl PEHTTEHOBCKOro u3nyueHus. Ilepuoauueckas cucrema
anemenToB JI.M.Menaeneena.
31. ®usuka MoeKyl. DHepreTuueckue ypoBHH Mosekyin. OOMeHHoe
B3auMojieiicTBue. MoekyaspHbie CHeKTpbl. [IpuHIMI paboThI
KBaHTOBBIX F€HEPATOPOB. DJIEKTPOHHBIN MapaMarHUTHBIA PE30HAHC.
32. Tlonumepbsl W xuiakue KpucTtauibl. OCHOBHBIE  BUJBI
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KOJUIEKTUBH3AIH MoJieKysl. CTpOCHHE MOTMMEPOB U UX (PU3NIECKUE
cBoiicTBa. Tumbl KUIKUX KpUCTALIOB. Jlucmiiem Ha KUIKUX
KpUCTaJiax.

33.5lBneHue paguoaKTUBHOCTU. BuUIbl pajMOaKTUBHOIO pacraja.
3aKk0oH paanoakTUBHOTO pacmana. CtaOuibHbIE M PaJHOAKTHBHEBIE
n3otonbl. COBpeMEHHBIE METOJbl PATUOXUMHUH U PaAHMOOHOJIOTHH.
[TpoGieMbI paarOIKOIOTHH.

34. CoctaB atoMHOTO simpa. M3oTonel. MexaHM4ecKuii 1 MarHUTHBIH
MOMEHTHI sA1ep. SnepHble CWIBI U DHEPrUs CB3U sAApa. SnepHbIi
MarHUTHBIN PE30HAHC U €r0 UCIOJIb30BaHUE.

35. Snepnple peaknuu. MexaHu3M sAEpHBIX peaknuil. llenHas
peakuust geneHus saaep.  Mcnosib30BaHME  ATOMHOW — DHEPIUM.
[Ipobnema ympaBisiemoi TepmosiiepHoi peaknuu. JHeprus ComnHia
1 3BE31. SlnepHas SKOIOorusl.

36. DnemeHtapHble yacTHIbl. Kiaccudukanus 3IeMEHTapHbBIX
yacTull. B3aumornpeBpanaeMocTh 3J€MEHTAPHBIX YacTHIl. MeTobl
YCKOpPEHHUSI YacTull. AHTUYACTUIIBI M aHTHUBEIIECTBO. BeriecTBo B
SKCTPEMATIbHBIX YCIOBUSIX.

37. CoBpemeHnHas (Qu3uMKa M arpouHxeHepus. BemecTBo u mose.
OOBEeKTHl U MPOLECCHl. DBOIIOIMOHHBIE TPOLECCH TPE0OPa30BAHUS
MaTepuu. BeriecTBeHHbIE, YHEPreTUYECKHe, JJIEKTPOMArHUTHBIE U
nHbOpMAalMOHHBIE  TpeoOpa3oBaHusl  OMOO0OBEKTOB.  PasButhe
arpo(u3uKH, OMOMEXaHUKH, OMo(pU3NKH, OMOHEPIETHKH,
O6nonH(pOpMaTHKN, OMOTEXHOJIOTHH U arpOMH)KEHEPHUH.

Ilkana u KpUTCpUH OLCHHUBAHUA OTBETA 06yqa}omeroc;1 MPpEACTABJICHLI B Ta6J'II/II_[e

Mlkana Kputepuu oneHuBanus
BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe M TIyOOKOe 3HaHHE MPOTrpaMMHOIO
OueHka 5 Marepuana, YCBOEHHE OCHOBHOM M JIONOJIHUTEIBHOH JIUTEpaATYypHI,
(oTIMYHO) PEKOMEHJIOBAHHON TPOrpaMMON JTUCHHUILINHBI, MPABUIBHOE pEIICHUE
3a/1a4u.
[IOJIHOE 3HAaHWE MPOTrPaMMHOIO MaTepuajia, YCBOCHHME OCHOBHOM
Ouenka 4 JUTEpaTyphl, PEKOMEHI0BaHHOM B porpamme, HaIH4ue
(xopor1o) MaJIO3HAYUTEIBHBIX OIMMOOK B PEHICHWU 3aJlayd, WJIM HEIOCTATOYHO
TIOJIHOE PACKPBITHE COJEPKaHUE BOIIPOCa.
Ortenka 3 3HaHUE OCHOBHOTO MPOTPAMMHOTO MaTepHaia B MUHHUMAJIBHOM O0BEME,
MOTPEUTHOCTH HEMPUHIIMIIUATBHOTO XapaKTepa B OTBETE HA K3aMEHE U B
(YIOBIETBOPHUTEIHHO)
peIeHuY 3a/1a4u.
Ouenka 2 mpoOenbl B 3HAHHUAX  OCHOBHOTO  TIPOrpaMMHOTO  MaTepuala,
(HEYIOBJICTBOPUTEIFHO) | MPUHITUTTHATIBLHBIE ONTMOKW TIPH OTBETE HA BOIIPOCHI M B PEIICHUH 3aa49H.
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JUCT PETUCTPAIIMUA U3SMEHEHU

Howmepa nucros OcHoBanue a1g
Homep P Pactmmdposka JlaTa BHEceHUs

BHECEHUA Ilonnuce

U3MEHEHHS | 3aMEHEHHBIX HOBBIX aHHYJIMPOBAaHHBIX U3MCHEHHIA TOATHCH M3MCHCHHA




