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1. Ilnanupyembie pe3yabTaThl 00y4eHHs MO IMCUMUILIHHE, COOTHECEHHbIE ¢ JIAHNPYEeMbIMH
pe3yiabratamu ocBoenuss OIIOII

1.1. lean 1 3224y TUCUUILIMHBI

bakanaBp mo HampasiaeHuto moarotoBku 35.03.06 ArpouHKeHEpHs JTOHKEH ObITh MOJITOTOBJICH
K pEUICHHI0 3a7ad MpOo(eCCHOHATBHONW JEATENIbHOCTH CIEIYIOIUX THIIOB: IPOH3BOJICTBEHHO-
TEXHOJIOTUYECKU I, TPOCKTHBIM.

Heap aucuMminHbl — cHOPMUPOBATH Yy CTYACHTOB CHUCTEMY (YyHIAMEHTAIbHBIX 3HAHHIA,
HEOOXOIUMBIX ISl IOCTIeAYIOIe MOAroTOBKM OakaiaBpa, clocOOHOTO K 3(P(GEKTUBHOMY PELICHUIO
NPAaKTUYECKUX 33/1a4  CEIbCKOXO3AHCTBEHHOTO MPOU3BOJACTBA, a TAaKKE CIIOCOOCTBYIOIIUX
JalbHENIIEMY Pa3BUTHIO JTUYHOCTH.

3agaun AUCHUNJIMHBI:

— U3YYUTb OCHOBHBbIE (pU3MUECKHE SBJICHUS, OBJIaNETh (PYHAAMEHTAIbHBIMU IOHSATHSIMHU,
3aKOHAMH U TEOPUSMHU KIIACCHYECKOW U COBPEMEHHOW (DU3UKH;

— c(opMHUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHUSI 1 COBPEMEHHOTO (DU3HUECKOTO MBIIICHHUS,
O3HAKOMHTBCSI C HAYYHOH amnmaparypod W MeToAamMu (GU3NYCCKOTO HCCICIOBAHUS, TPHOOPECTH
HABBIKU TPOBEACHUS (PU3NIECKOTO HIKCIIEPUMEHTA;

— HAy4YUThCSA BBIJACIATH (PU3NYCCKOE COJEp)KaHWE B TPUKIAAHBIX 3amadax Oymaymiei
NEeSATEIbHOCTH;

— OBJIAJIETh METOJAMU PEIICHUS] HH)KCHEPHBIX 3a/a4.

1.2. KomneTeHIMU U MHAUKATOPBI UX JOCTUKEHH It
OIIK-1. CrnocobeH pemiath THIIOBBIC 3aJadd MPO(ECCHOHATLHOW JEATEIHPHOCTH HAa OCHOBE

3HAHUHM OCHOBHBIX 3aKOHOB MAaTEMAaTUYECKUX M €CTECTBEHHBIX HAayK C IPUMEHEHHEM
MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI

Kon n HaumeHnoBanue
HHmRaTopa ®opmupyemsle 3YH
JOCTHKEHUS
KOMIICTEHIIH
3HAHUSI OOyuaromuiics 10HKeH 3HATh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX AUCHUIUIUH ((PU3NUKN) [T peLIeHUs
WJT-1 o1, CTaHJAPTHBIX 33J1a4 B COOTBETCTBUH C HAIPABIECHHOCTHIO
Hcnonssyer po(hECCHOHATBHOM JIEITETBHOCTH
OCHOBHBIE 3aKOHBI —(B1.0.10-3.1)
€CTeCTBEHHOHAYYHBIX
JUCLUTUIAH JIJIs YMEHUS OOyuaromuiics J0JDKEH YMETh: UCI0JIb30BaTh OCHOBHBIE
peleHus 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUTUTHH ((PU3UKH) 715t
CTaHJapPTHBIX 33/1a4 B peleHHs CTaHIapPTHBIX 3a/1a4 B COOTBETCTBUU C
COOTBETCTBHUH C HaIPaBJICHHOCTHIO IPOPECCHOHATBHON IEATETLHOCTH
HaIPaBJIEHHOCTHIO - (b1.0.10-Y.1)
npo¢eCCHOHATBHON
NEeSTeNbHOCTH HaBblk | OOyyaromuiics 10JKEeH BIaIeTh: HaBbIKAMHU:
WCTIOJIh30BaHNs 3HAHUH OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX AUCHUIUINH ((PU3NUKN) [T peLIeHUS
CTaHJAPTHBIX 33]1a4 B COOTBETCTBUH C HAIPABICHHOCTHIO
npodeCcCHOHATBHOMN 1eITETbHOCTH -
(b1.0.10-H.1)




2. Mecto qucuuminnel B ctpykrype OITOIT

Huctumimaa «®u3uka» OTHOCUTCS K 00s3aTeIbHOM YacTH OCHOBHOW MpodeccHOHAIBHON
o0pa3oBaTeNnbHOM MporpaMMbl OakaiaBpuaTta.

3. O0bém AuCHMIVINHBI U BUJbI Y4eOHOH padoThl

OO0beM AUCHUIUIMHBI COCTABIIACT 9 3a4eTHBIX eauHull, 324 akajaeMuieckux vaca. (ucuumimHa
nu3ydaercs B 2, 3, 4 cemecTpax.

3.1. Pacnipeesienue 00beMa JUCHMIIMHBI 110 BUIaM y4e0HO# padoThI

Bun yuebHoit paboTbl KonnuecTBo yacos
KonrakTHasi pa6ora (Bcero) 132
B ToMm unce:
Jlextum (JI) 44
[Tpaktuueckue 3ansatus (I113) 44
Jlaboparopusie 3ausTus (JI3) 44
CamocrositesibHas padora o0yuawmuxcs (CP) 129
Kontpoab 63
Hroro 324
3.2. Pacnpenesnienne y4e0HOro BpeMeHH 110 pa3feiaM U TeMam
B TOM 4YHCJIC
Tiﬁm HanMeHOBaHKE Pa3IeIoB U TEM E;Ceg;) KOHTAKTHas paboTa
T 3 m CP KOHTPOIIb
1 2 3 4 5 6 7 8
Pasznen 1. Mexanuka, MosiekyJisipHasi Gu3MKa U TEPMOAMHAMMKA
1.1. | Beenenue B pU3UKY 2 2 - - - X
1.2. | Kunemarnka 14 2 2 2 8 X
1.3. | Jlunamuka 18 2 4 4 8 X
2.4. | 3aKOHBI COXpaHEHUS 16 2 2 4 8 X
15 Mexanuueckue KonebaHus u 20 4 4 4 8 <
BOJIHBI
16 OeMeHTHI MOIIEKyIAPHOH 1 20 4 4 4 8 <
CTaTHUCTUYECKOUN (PU3UKHU
1.7. | OcHOBBI TEPMOJIMHAMUKHU 20 4 2 4 10 X
Pa3nen 2. DneKTpuyYeCTBO U MarHeTU3M
2.1. | DuekTpocTaTHKa 18 2 2 4 10 X
ITocTOSIHHBIN TOK,
2.2. | DNEKTPUYECKHUE IETH ’ 22 4 4 4 10 X
MaTepHalIbl




23 ITocTostHHOE MarHUTHOE 16 2 2 2 10 X

I10JIC

DJIeKTpOMAarHUTHBIE
KOJIEOAHUS U BOJIHBI

2.4. 20 4 2 4 10 X

Paznen 3. OnTuka n atoMHas hu3uKa

I'eomeTpuueckas u BOJTHOBAs

3.1. 17 2 4 2 9 X
OITHKA

3.2. | KBanroBas ¢usuka 20 4 4 2 10 X

33 ®dwusuka aTomMa U 3JeMEHTBI 16 9 4 9 8 X
(bu3MKK TBEpAOTo TEIa

3.4. | SAnepnas ¢pusuka 16 2 4 2 8 X

3.5. | ®usznyeckas KapTUHA MHpa 6 2 - - 4 X
KonTpoJb 63 X X X X 63
OO01m1as TpyA0EMKOCTh 324 44 44 44 129 63

4. CTpyKTYypa M coaepKaHue TUCHUILIMHBI
4.1 Coaeprxkanue IMCHUNINHBI

Paszpnen 1. Mexanuka, mosiekyJsipHasi QU3UKa M TEPMOAUHAMHMKA

BBenenue

[Ipenmer ¢uzuku. Meton mo3HaHusi B ¢u3MKe. DKCIEPUMEHTHI U TEOpUHU. Poilb MaTeMaTHKU.
@usnueckue 3akoHbl. [lonsitie ¢axrta B ¢uszuke. Mogenu. Ilpsmeie u obpaTHble 3ama4un (HUIUKU.
PasmepHocTu (pu3muecKkux BETHUUH.

Kunemaruka

JIBmkenne kak rinaBHas (opma cymectBoBaHusi marepuu. [IpoctpanctBo u Bpems. CrnocoOsl
OMMCAaHUsl COCTOSHUS Tena M cucteMbl Ten. CucreMbl oTcueTra M KOOpAMHAT. Poiab M NpUHIMIIBI
BbIOOpa cucteM KoopauHat. CTeneHu cBOOObI, MHBAPUAHTHBIE CBOMCTBA YKCIa CTETIEHEH CBOOO/IBI.
TpexmepHOE 1 MHOIOMEpPHOE MPOCTPAHCTBA. MarepuanbHas TOYKa U PACIIPOCTPAaHEHUE 3TOM MOJEIU
Ha MHOTOMEpHBIN ciiydail. TpaekTopusi U MupoBasi JIMHHS, UX CBOMCTBA. CKOPOCTh U YCKOPEHHE KakK
npou3BoaHble. [locTymaTenbHOoe M BpallaTeIbHOE JBHUKEHHsS KaK OCHOBHBIC BHJBI JIBUYKCHUI.
VYTI10BBIE CKOPOCTH U YCKOPEHNE, HOPMAJIBHOE U TAHT€HLUAIbHOE YCKOPEeHUsA. CKOPOCTh U YCKOPEHHE
B MHOT'OMEPHOM INPOCTPAHCTBE. MHEpIHABHBIE CUCTEMBI M PABHOIIPABHOCTD ITOKOSI 1 PABHOMEPHOTO
npsMosinHeiiHoro nBmxeHus. IlocTynar o mOCTOSHCTBE CKOPOCTH cBeTa B BakyyMme. [IpeoOpa3oBanue
WHTEPBAJIOB BPEMEHU U JJIMHBI TIPU OOJBIINX CKOPOCTSIX OTHOCUTEIBHBIX JABUKEHUN WHEPIUATHHBIX
cucreMm. [IpeoOpazoBanus JlopeHIla W pENATUBHCTCKOE CIIOKEHHE CKOpocTeil. MHTepBanm Mexay
COOBITUSIMU U €70 UHBAPUAHTHOCTb.

JInHAMHKA

Cuna u macca, cynepno3unusi cui. [lepBbiii 1 BTOpoil 3akoHbl Hbl0oTOHA. YpaBHEHHS ABUKEHHS,
pOJIb HAYaJIbHBIX YCIOBUM, MpUHLIMN AeTepMUHM3MA. [IpuMepnl pelleHus ypaBHEHUH JBUKEHUS.
JIBrkeHre Ten B IIOJIE CWJI TATOTEHMS, SIBIICHUE HEBECOMOCTH B CITyTHMKax. /[MHaMmuka ciensmumx
cucteM. Mmnynbc, 3aKOH COXpaHEHUsS HUMITYJIbCa [Jii MEXAHWYECKOM CHUCTEMBbI, TPETHUH 3aKOH
Hrrorona. Bzaumoneticteue Ten uepe3 mone. O0mas GopMynrpoBKa 3aKOHA COXpPaHEHUS UMITYIIbCa.
Kunernyeckast sHeprus MaTepualbHON TOYKH, CBSA3b €€ C KOMIIOHEHTaMU BEKTOpa MMITyibca. PaboTa
U MOTeHLMaIbHas 3Heprus. PaboTa nepemenieHns MarepHalbHON TOYKU MO KPUBOJIMHEHHOMY MYTH.
[loTeHuumanpHble CHIIBI, BBEJEHUE TMOHATUSA MOTEHIMAaNa [ B3aUMOJACHCTBYIOIIMX  Tedl.
[ToTennumanpHas GyHKIHS, MOTEHIIUATBHAS MOBEPXHOCTh. CBSA3h KOMIOHEHT CHJIbI M MMOTEHIIUATBLHOMN
¢byakun. [loTeHnmanpHas siMa U yCIOBHE YCTOWYMBOTO paBHOBecHs. HeBO3ZMOXHOCTh paBHOBECHS
CHUCTEMBI B3aMMOJICUCTBYIOIIMX CTATHYECKUX TOYEYHBIX JJICKTPUYECCKUX 3apsfoB. [lpuHIMI
IUIOTHEHIIeH YMakoBKM W OOBSCHEHUE MPOCTPAHCTBEHHBIX GopM KpucTtamwioB. KoHdopmanmnoHHbIN
aHanu3 MoJeKyl. MoMeHT cuibl. JI[MHAMuKa BpAlIEHHUs TOYKM U Tela BOKPYT IOCTOSIHHOM OCH,
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MOHATHE O MOMEHTE MHEPLMM MaTepuajlbHOW TOYKH U Teja. Y paBHEHUE JBUKEHMS BpallaloLIErocs
BOKPYT HEMOJABUKHOW OCH Teja. MOMEHT UMITYJbCa, CBSA3b €r0 KOMIOHEHT ¢ KHHETHYECKOU SHEPTHEH
BpalleHus. V3MeHeHne MOMEHTa MHEPLUU Tela IMpU NEPEeHOCe OCHU BpalleHUs. [ J1laBHbIE MOMEHTBI
WHEPLUHUH U YCTOWYMBOCTb BPAIICHHS TeJl. 3aKOH COXPAHCHHMs MOMEHTA MMITYJbCa Tela U CUCTEMBI
ten. OcoOEHHOCTH KOHCTPYKLIMH BEpPTONETOB. l'mpockombl W uxX mnpumeHenue. LleHTp macc u
YPaBHEHHE €ro IBWKEHUsA. Pa3ziencHue nocTynarenbHbIX U BpalllaTeNIbHbIX JIBUKEHUI TBEPIOTO TEla.
ITapa cun. Cucrema ypaBHEHUH JUIsl ABM)KEHUS TBEPAOIrO Tela M €ro KMHETUYECKas SHEprusi. 3aKoH
COXPAHEHHUs JHEPIrMU U €ro CBS3b C PAaBHOMEPHOCTBIO TCUEHUS BPEMEHM. [IBMXKEHHE CHCTEM CO
MHOTHMH CTeTeHsIMU cBoOoabl. Pynkuus Jlarpamka u ypasueHus Jlarpamxka. [IpyHInn HauMeHbIIETo
JIEUCTBUSL.

JAuHaMuka 00JIbIIMX CKOPOCTEH

[Tpunuun otHocuTenbHOCTH B (usmke. PenstuBucrckuil umnynsc. [IpeobpazoBaHue sHeprum-
nMIrynbca. Macca U ee CBsA3b € DHEpPruey Nokos. Macca CI0KHOM CHCTEMBI M €€ CBSI3b C DHEpPruei
B3auMozeiictBus yacteid. HeapnutuBHocTh Macchl. [ledexT maccel M sHepretuka. Kunermueckas
SHEPrusi B PEIATUBUCTCKOM MEXaHUKE. YpaBHEHUE [BMKEHHMS MaTepUalIbHOM TOYKM B
PEIATUBUCTCKON MeEXaHUKeE. [IBMKEHHME MaTepHaJbHOM TOYKHM IO IEHCTBUEM IOCTOSHHOW CHIIBL.
CkopocTh cBeTa Kak IpeAesibHas CKOpOocTh. YacTuipl ¢ HyJIeBOM wmaccoil mokos. [lpunimn
SKBUBAJIEHTHOCTH U TEOPHsI IPOUCXOKIEHHS CUII BCEMUPHOT'O TSTOTCHMUS.

Kone6anus n BoJIHBI

Konebanus kak yacTHbBIM cilyyail JBM)KEHUs, YCJIOBUS MOSIBIEHUS KojeOaHWH. YpaBHEHUE
IBWKEHMSI MPYKHMHHOIO MasTHHUKAa U ero pemeHue. [‘apMoHuueckoe KojaebaHHEe U €ro
XapaKTepUCTUKH. YpaBHEHHUE JABMKEHHs (DU3MYECKOIO MAsATHUKA M €ro pelleHue, MaTeMaTHYeCKUui
MasiTHUK. DHEpPrusi rapMOHMUYECKUX KosieOaHuil. BeIHyX/1eHHbIE KoieOaHUs U SIBICHHE PE30HaHCA.
Pe3zonanc kak mposiBiaeHue Oudypkauuu. ABrokosieOanus. IIpumepsl mposiBIeHHs PE30HAHCHBIX U
aBTOKOJICOATENbHBIX SBICHUH B KMBBIX OpraHM3Max M TEXHUKE. Pe3oHaHCHas mepenadya HEPTUU B
CUCTEME OJMHAKOBBIX CBSI3aHHBIX MasTHUKOB. BOJHBI B yNIpyrux cpenax, JIMHEHHBIE, [IOBEPXHOCTHHIE
U 00BbEMHBIE BOJHBI, IONEPEUHbIE U MPOJIOJIbHBIE BOJHBL, (DPOHT BOJHBI, IUIOCKHE U chepruecKue
BOJIHBL. AHaNTUTHYecKasl 3anuch Oeryuieil BonHbl. BonHoBoe ypaBHeHue. Ilepenoc sneprum Oeryiuei
BosiHOM. CroxeHue kojebaHuid u BosH. KorepeHTHble MCTOYHHMKHM BOJIH. VIHTepdepeHuust BOIH OT
TOYEYHBIX KOTEPEHTHBIX MCTOYHUKOB. YCJIOBHS MOSBIECHUS MAKCUMYMOB M MUHUMYMOB. Cllo’KeHHE
KpYyroBeIX M cepuueckux BosH. [locTpoenue (ppoHTa BONHBI 10 NpUHIMUMY [loiireHca, mMoBeieHUE
(bpoHTa BOJIHBI B HEOJHOPOAHOH cpene. OTpaxxkeHue u npenomieHue BoiH. [lpunnun depma. BriBoa
3aKOHa IIPEJIOMJICHUS BOJIH Ha TPaHHUIIE IBYX Cpell Ha ocHOBe npuHuuna @epma. [Ipunnun depma kak
YacTHBIN cilyyail oOliero mpuHIMNa MUHMMakca. [losBiIeHHE OTpa’KeHHBIX BOJIH B HEOAHOPOIHBIX
cpenax, CI0XKEHHE BCTPEUHBbIX BOJIH U 0Opa3oBaHME CTOSIUMX BOJH. [lepexoaHoe cocTosiHue U Bpemst
penakcauuy. CBs3b JIMH CTOSYMX BOJH C pa3MepaMH CPelbl, IUCKPETHOCTh JUIMH CTOSYMX BOJIH.
KBanroBanue. YnpasieHue 3By4aHUEM MY3bIKaJIbHbIX HHCTPYMEHTOB.

JIEMEHTBI CTATHCTHYECKON U MOJICKYJIAPHON (pU3MKH

MuKpoCKOIMYECKHE W MAaKpOCKONHMYECKHe sBiIeHMs. VneanbHbI ra3 Kak CTaTHCTUYeCKas
cucreMa MHOTUX 4YacTull. JlaBneHue, o0beM M TeMmIepaTypa rasa Kak 0oOOOIIeHHbIE XapaKTePUCTHKU
cocTosiHUSl ra3a. PaBHOBecHble M HEpaBHOBECHBIE COCTOAHMS Taza. OOpaTumble M HeoOpaTHMBbIE
nporeccel. JluarpamMmma JaBieHHE-00beM. OKCIEpPUMEHTAJIbHBIE Ta30Bble 3aKOHBI, OOOOIEHHBIN
ra3oBbIi 3aKOH (YpaBHEHHE COCTOSHUS MI€aJbHOro ra3a). BeIBo ypaBHEHHUS COCTOSHUS HJI€aTbHOTIO
ra3a Ha OCHOBE KMHETHYECKHMX NpeAcTaBiIeHUN. DU3NUECKUN CMBICI MOHATHS TEPMOJUHAMUYECKON
Temneparypbl. Pacripenenenue sHepruum mo creneHsM cBoOoabl. Pacnpenenenuss MakcBemna u
Bonbimana, 6apomerpudeckas ¢opmyna. HepaBHoBecHble npouecchl. Juddysus, nmuddysus depes
MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJIIEHHE W €ro poJib B IKUZHEACSITEIbHOCTH PACTCHHIA.
Tennonepenaua. BuyrpenHee TpeHue. BripaskeHre HEpaBHOBECHBIX MPOLIECCOB Yepe3 0OO0OIIEHHbIE
TepMoarHamudeckue cuibl. CooTHomenne B3auMHocTH OHcarepa. PeanbHble rassl, ypaBHeHue BaH-
nep-Baanbca, KpuTudeckas TOYKa, pealbHbIE HM30TEPMBl, CHXKMIXKEHUE Ta30B. QDuykTyauuu u
camMoopraHu3anus npu (pa3oBoM nepexojae raz-KuakocTb. KuUAKOCTH, MOBEPXHOCTHOE HATSKEHHE B



KHUAKOCTAX, OXJIAKACHHUE JXKUAKOCTH IPU HUCHAPEHUU, TEPMOPETYISIIUS PACTEHUN U KUBOTHBIX.
CmaumBaronye U HecMauuBaronye xuakoctu. Kanumispasie sBiaenus, popmyna Jlamiaca.

DJIeMeHThbI TePMOJAMHAMHMKH

[lepBoe Hayamo TepMOIMHAMUKH, W30MPOLECCH], aAnadaTHUYECKUN MPOLECC, OXJIaAXICHHUE ra30B
npu anuabaTHYecKOM PACIIMPEHUU U TIOJIyueHHe HHU3KUX Temreparyp. YpaBHeHue IlyaccoHa u ero
BbIBOJI. Kilaccuueckasi Teopusi TEIJI0EMKOCTEH, MPUYUHBI OTKJIOHEHHUS peabHbIX TEIJIOEMKOCTEN Kak
(GyHKINU TEeMIIepaTyphl OT PE3yIbTAaTOB KiaccuYeckor Teopun. PaboTa uieanbHOro ra3za B pa3iInyHbIX
npoueccax. ObpaTumbie U HeOOpaTUMBbIe UKIBL. TeroBsle MamuHbl U UK KapHo, BTOpoe Haydaio
TepMOJUHAMHUKU. KOMIpPECCHOHHbBIE XOJIOAMJIBHUKA UM  TEIUIOBBIE HACOCHl. OJHTPONMS  Kak
TepMOauHaMHUeckuii noteHiuan. dopmyna [Uis SHTpONUHM uaeadbHoro rasza. Teopema KaphHo u
0000IIeHNE TOHATHS SHTPONHMHM KaK TEPMOJMHAMUYECKOTO ToTeHnuana. CBs3b HHTPONUHU C
MHUKPOCOCTOSIHUSIMH UJ€albHOTO ra3za. CTaTUCTUYECKOE TOJKOBAHUE SHTPOIUU. DHTPOINHUS U CTETIECHb
BbIpoKAeHUsI cuctembl. @opmyna bonmpimana. DuTponust 1 uHGOpManus. Bo3pactanue sHTponuu
Ipy HeoOpaTHMBIX IpolleccaX Ha MpUMEpe BBIPABHUBAHUS TEMIIEPATypbl JABYX HaXOIAIIUXCA B
KOHTAKT€ HarpeThiX TeJ W MpPU BbIPABHUBAHUM JABJIEHUHN B JIBYX 4acTsaX cocyna ¢ razom. llepsoe u
BTOpOE Hauana TePMOJUHAMHUKHU, M JKUBbIE OpraHu3Mbl. [loHATHE O TepMOAMHAMHKE HEOOPATHMBIX
IIPOLIECCOB U OTKPBITBIX CHUCTEM. OHTPOIUS B CHUCTEME OpraHu3M - OKpyJKarolas cpeja.
[Tpou3BOICTBO SHTPOIMUU B HEPABHOBECHOM cpelie U Teopema [Ipuroxuna.

Pazjen 2. DjieKTpu4ecTBO U MArHETU3M

JJIeKTPHYeCKHe U MATHUTHBIE SIBJICHUSI

[lonsiTe O mMONSAX, MOJS CKAISIPHbIE M BEKTOPHbIE. XapaKTEPUCTHUKU BEKTOPHBIX MOJIEH:
HAMPSKEHHOCTh, TMOTOK, HUPKYISIHS, CHUJIOBBIE JHUHUH BEKTOpHOTo mois. Cynepro3unus Mojei,
3aps/ibl, 3aKOH COXPAHEHUs 3apA0B.

BiaumopeiicTBrue HEMOABUKHBIX U IBIKYIIUXCS 3apsiioB, OU3NUECKHUI CMBICII MArHUTHOTO OJIA.
[Tone Toueunoro 3apsana (3axoH Kynona) u cucremsl 3apsoB. [lone aumnons. DiekTpocTaTudeckoe
MoJie MOJIEKYJIbl M XUMHUYeckue peakiuu. MurterpanbHas dopma 3akona Kymona, treopema [aycca
(nmepBoe ypaBHeHue MakcBeina). BeiBoa dopmyn st HapsHKEHHOCTH AJIEKTPOCTATHUECKHUX TOJICH
3apsDKEHHOr0  MPSIMOTO  MPOBOAA, IJIOCKOCTH, KOHAeHcaTopa. Pabora mnepememieHus 3apsaa B
ANIEKTPOCTATUYECKOM TI0Jie, TIOHATHE TMOoTeHnuana. Bropoe ypaBHeHue MakcBemna g
AJIEKTPOCTATUKA B HHTErpalbHON (hopMme. DieKTpHuecKass €MKOCTb OJHOIO MPOBOJHUKA U JIBYX
MIPOBOJHHUKOB, KOHJIEHCATOPHI, paboTa MO 3apsAIKe KOHJEHCATOPOB. DHEPIHsl 3JEeKTPOCTATUYECKOIO
noyis. M3MeHeHne HamnpsyKEHHOCTH  JIEKTPUYECKOrOo IOJIsl TPU  BBEIEHUM  JMDJICKTPHKA,
MOJIAPU3YEMOCTh JAMDJIEKTPHUKA, OUAJIEKTpUYEcKas MPOHUIIAEMOCTb. V3MeHeHHe IUAIEeKTPUYECKON
MIPOHUIIAEMOCTH MPH XMMUYECKUX PEAKIMIX U MCIIOJIb30BaHUE ATOT0 3¢ dekra. DIeKTpUIecKoe Mmosie
B NnpoBojHUKax. [IoHATHE O TOKE MPOBOJMMOCTH, BEKTOp TOKAa M CWia TOKa, AuddepeHInanbHas
¢dopma 3axkoHa Oma. IlepBoe mpasuno Kupxroda. ITpuunHa nosiBIeHUs] 3JIEKTPUYECKOIO TOKA B
MIPOBOJHUKE, PU3NYECKUI CMBICI MOHATHS CTOPOHHUX 3JIEKTpUUECKUX cuil. BeiBoa 3akoHa Oma ams
Bceil nenu. Bropoe npasuno Kupxroda. MarautHoe nosie npsMoro Toka, 00bsICHEHUE €ro MOsBICHUS
Ha OCHOBAaHMM DEISTUBUCTCKUX NpeicTaBieHud. VHrerpanbHble ypaBHeHHMs MakcBemia ams
MOCTOSIHHBIX MAarHUTHBIX TMoJiell. [Ipumephl BBIYMCIEHUS HaNpsHKEHHOCTEH MarHUTOCTaTUYECKUX
noneit. 3akoHn buo-Casapa-Jlamnaca. BzaumopeiictBue noneit u 3apsiioB (TokoB). @opmyna Jlopeniia
JUIA CUJIBI, NEHCTBYIOIIEH Ha 3aps] CO CTOPOHBI JJIEKTPUUECKOTO M MarHUTHOro mnosei. ITpuHnmn
NeHCTBUSL Macc-CHEKTPOMETPOB U HX TPUMEHEHHs] B XUMUU. VHAYKIMOHHBIE SBJICHMUS,
TpaHchopMaTopbl, (puU3MUECKUEe MNPUHIMIIBI WX JAedcTBHA. Okcrparoku. [lomHas cuctema
MHTETPAIBHBIX ypaBHeHMH MakcBemna. CMBICT 4YJIE€HOB CHCTEMBI ypaBHeHUMM Makcsena,
OIMCHIBAIOUINX SIBJICHUS, CBS3aHHBIE C W3MEHEHMSMHU JJIEKTPUUECKUX W MATrHUTHBIX BEJIUYHMH BO
BpeMeHH. B3auMoCBS3b 3MEKTPUUECKUX U MATHUTHBIX MIEPEMEHHBIX MOJIEH, JI€KTPOMarHuTHOE 10JI€ U
nznyuenue. Ilons naBwxymmxcs 3apanoB. M3iydeHne >I€KTPOMAarHUTHOIO MOJS HEPaBHOMEPHO
nBuKyumMcst 3apanom. «Ilapagoke» aToma.

Pa3nea 3. OnTuka u aromMHast pusnka

DJIEKTPOMATHUTHOE U3JTyYeHHe H ONTHKA



CB00O0/IHOE IIEKTPOMArHUTHOE IOJIE U €r0 CYIIECTBOBAHWE B BUJE DJICKTPOMArHUTHON BOJIHBI.
ITonepe4HOCTh AMEKTPOMArHUTHBIX BOJNH. CKOPOCTb PACIHPOCTPAHEHHS DJIEKTPOMArHUTHBIX BOJH U
criocoObl ee n3mepenus. Illkana snekrpoMarHuTHBIX BOJIH. CIOCOOBI TEHEpAlUi M UCIOJIb30BAHUE B
HayKe U TEXHUKE BOJIH Pa3JINYHBIX YaCTOT.

SIBrieHus1, OnUCHIBaeMble BOJHOBOM Teopueil cBeta. MHTEepdepeHIys cBeTa, YCIOBUS MOSBICHHS
CTaTUYECKON HHTEepPEpeHIIMOHHON KapTUHBI, MHTepGEpeHIMs] NpU pa3lieleHud (POHTA BOJIHBI,
MIPOCBETIICHUE ONTUKH, UHTEp(EpOMETprl U HX Hcmoib30BaHue. Dypre-cnekrpomerpsl. [lonarue o
ronorpapuu. Jdudpakuus, nudppakuns Ha mend. DoKyCUpOBKa 3JIEKTPOMAarHUTHBIX BOJIH U CBS3b
pasMepa IUGPAKIMOHHOTO TISTHA ¢ pasmepamu  peduekropoB. OCOOSHHOCTH OpraHU3AIMH
PalMoOIOKAIMOHHOM CIly>KOBI. YCIIOBHSI Iepexoia OT BOJIHOBOM ONTHKM K I€OMETpUYecKOH. 30HBI
@penens, 30HHas iacTHHKa PpeHens Kak (GoKycupyromui 3meMenT. Judpakiuonnas pemeTka Kak
IMCIIEPTrUpyIoIias cucTeMa. AHalu3 cocTaBa CBeTa IO JUIMHAM BOJIH. PeHTreHoBckas audpakuus,
noHaTue 00 oOpaTHBIX AU(PAKIMOHHBIX 337adaX, PEHTTEHOCTPYKTYPHBIM aHAN3 B €ro 0COOEHHOCTH
MPUMEHUTEILHO K OuojornueckuMm oObekTam. IIpoctpancrBennas crpykrypa JIHK u PHK.
JudpakimoHHBIN Tpeaes pa3penaoneil ciocoOHOCTH ONTHYECKUX MTPUOOPOB.

CBeT U BellecTBO, MOHATHE O BTOPUUYHBIX BOJHAX, Pa3J/leIeHUEe SHEPTUU Ha TpaHuLe pa3jaena das,
PE30HAHCHBIN XapaKTep B3auMOJIEHCTBUS CBETa M BeulecTBa. Jlucnepcus, Kilaccuueckoe oObsCHEHUE
3aBUCUMOCTH KO3 (UIMEHTa MPEeJOMIIeHUs CBeTa OT JJIMHBI BOJHBI MAJalollero cpera. SIBieHue
JBOMHOTIO JIyuyenpeaoMIIeHus, MOJIIpu3alus cBeTa KpuctauiamMu. [onsipru30BaHHbIi CBET, ONTHYECKas
aKTUBHOCTb, CaxXapOMETpHs, HCIIOJIB30BAHUE SBJICHMS BpAIICHHUsS IUIOCKOCTH MOJSpHU3aLMM B
MoJIeKy sipHO# Ononorun. Porodddexr u kBaHTOBas Mpupoaa cBera. Kpyr sBneHmid, 00bICHUMBIX C
KBaHTOBOM TOYKM 3PEHUS, MUKPOCKOIMYECKOE M MaKpPOCKOIIMYECKOE B ONTHKE. /[BONCTBEHHOCTH
OPUPOJBI CBETAa. 3aKOHBI TOTJIONIIEHHS CBETa, IMOHATHE O HeNWHEHHbIX d¢pdekrax. OCHOBHBIC
3JIEMEHTbl KOHCTPYKLHUHU CHEKTPO(POTOMETPOB. 3aKOHBI OCBELICHHOCTH, 3aBUCUMOCTb OCBEIIEHHOCTH
OT BU/1a OCBETUTEIICH.

KBanToBas puzuka. ®usuka aromMa u 3jieMeHThbl GU3MKHN TBEPIOr0 Tejaa

OcobeHHOCTH TOBEAEHHUS MHUKpoyacTUll. IIpMHIMIIBI ONHMCaHus MOBEJEHHUS MMKpPOUYACTHIL,
BOJIHOBas (yHKIHUS, COOTHOILIEHHE HeompeneneHHocTe, BonHa ae bpoins. [loctynarer bopa.
VYpaBuenue Illpeaunrepa (BpeMeHHOE W cCTallMOHapHOE), (U3MYECKUH CMBICT BXOISIIUX B HETO
yieHoB. Pemenue cramuoHapHoro ypaBHeHus lllpeaunrepa ans 4YacTUIbl B OAHOMEPHOM
MIOTEHLIMAJIbHOM SIIIMKE M YacTUIBl HAa OKPYXHOCTU. YCJIOBHS IOSIBICHHS KBAHTOBBIX SIBJICHUU.
Bnusinue maccel m o0iiacTu JOKanM3alMKM 4acTull. J[BymepHas MOTeHIualbHAasl siMa, BBIPOXKJICHHE
KBAHTOBBIX COCTOSIHUI M CHATHE BBIpOKJeHUA. [loTeHIManbHas sMa KOHEYHOM ITyOMHBI U BIUSTHUE €€
rNIyOMHBl M INMPUHBI HA YPOBHM DSHEPIUM 4YacTULIbl. BO3MOXXHOCTH JOKanM3alMM YacTHIbl B
npoctpaHcTBe. TyHHenbHBIN 3¢ddexr. 3amonHeHne ypoBHel u npuHuun I[laynmu, monHas sHeprus
COBOKYITHOCTH JJIEKTPOHOB B KBaHTOBOHM cHCTeM€. YPOBHU DHEPIMM B aTOME BOAOPOJA, MEPEXOAbl
MEXNy ypoBHSAMHU. VIHIMBHIYadbHOCTb CIIEKTPOB aTOMOB M AMHCCHOHHBIA CIIEKTPaJbHBIA aHAIU3.
Meramueckasi MOJIENb MOJIEKYJIBl U OOBSICHEHHE KOPPENAIMH IIBETHOCTH BemmiecTBa U 3ddexra
COIPSKEHMSI XUMUYECKHX CBSI3eH B MoJiekysax. HopManbHas U MHBEpPCHAs 3aCEIEHHOCTh KBAHTOBBIX
cocrostHuil. Ilormiomienue, coHTaHHOE M BbIHYXJAeHHOe u3nydeHus. Kosdduumentsr DiHiITENHHA.
®opmyna Ilnanka. Ycunenue cBeTa npu NpoxXoKAEHUN Y€PE3 NHBEPCHO 3acelieHHYI0 cpeny. [lonsaTue
0 J1a3epax.

duznyeckas MpUpPOJa XUMUUYECKON CBSI3U. DIEKTPOHHOE CTPOEHHE MHOTO3JIEKTPOHHBIX aTOMOB,
ruOpuansanusi, oObSCHEHHE MPUYMUH TOSABIECHUS MPOCTPAHCTBEHHBIX (opM Mosekyn. I[lpuHnun
MaKCHUMaJIbHOTO TIepeKpbIBaHMsl. BHyTpeHHee BpalleHue B MOJIEKYJIaX U €ro pojib B OMOXMMUYECKUX
peakuusx. J[BrkeHne 4acTUI] B MHOTOATOMHBIX MOJIEKYJIaX U BUJbI MOJIEKYJISIPHON CHEKTPOCKOMHUH.
CumMmeTpust MOJIEKYIT U TIOSIBJICHUE TTPaBHII 0TOOPA.

@DOTOXMMHUYECKUE PEAKIIMM M OCOOCHHOCTH TMOTEHIHUAIbHBIX ITOBEPXHOCTEH OCHOBHBIX U
BO30YKJICHHBIX AJIEKTPOHHBIX COCTOSHUN B MoJsieKynax. Pacman monekysn npu (poToBO30YXICHHSX.
®dusznyeckas npupoja ¢orocuHTe3a. TpaHcmopT sHepruu npu (oTocuHTe3e. 30HHAs CTPYKTypa
ANIEKTPOHHBIX COCTOSIHUI KPUCTAJUIOB. 3allOJHEHHBIE M HE3AIOJHEHHBIE 30HBI. YpoBeHb DepMu.
ITpoBOIHUKY, TOJTYTIPOBOAHUKH U TUAIEKTPUKH. OCOOEHHOCTh MPOBOAMMOCTH B MOJTYIPOBOJHHUKAX.

9



Anepuas puszuka

CucremaTka 3J€MEHTAapHBIX YacTULl. 3aKOHbI B3aMMOIPEBPAILECHUN YaCTHULL, SACPHBIE PEAKLINH,
nedext maccel. CTpoeHue siiep, SASpHbBIE CUIIbl, YCTOWYMBBIC U HEYCTOWYMBBIC S/Ipa, €CTECTBEHHAS U
HCKYCCTBEHHAas PaAOAKTUBHOCTD. 3aKOHBI PaauOaKTUBHOTO pacnaza. [TpuHIMITIBI
paMOaKTUBAIIMOHHOTO aHam3a. «MedyeHbie» arombl B Ouonoruu. [lyTH HCIONB30BaHUS SICPHOMN
SHEPIHUH.

dusnyeckass KAPpTUHA MHPaA

[lonatue o0 »HBomonM B (HU3MKE, OWONOTMM H JPYrHX HaykaxX. [IpOTHBOIIOIOKHOCTH
HalpaBJIEHHOCTEH 3TUX HBOJIIOLHOHHBIX ITporieccoB. [IyTu npeogoneHus npoTUBOpEYHs.

Bpewms B knaccuueckom mupe. Poiab nepuoanuecKkux U HENMEPUOJUUECKHUX TPUPOAHBIX POLIECCOB
B (OpPMHMPOBAHUU IOHATUS BpPEeMEHHU. VIHBApMAHTHOCTh MPOCTEHIIMX (PU3MUECKUX 3aKOHOB
OTHOCHUTEJILHO CMEHBI 3HaKa BpeMeHU. HepaBHOBECHBIE IIPOLIECCHI B CJIOKHBIX CUCTEMaX U MOSBIECHUE
cTpesibl BpeMeHU. Poib ciaydaiHbIX (akTopoB B (GOpMHpPOBAaHMM cTpenbl BpeMeHH. Diaykryanuu,
MOSIBIICHHE CAMOOPTaHU3allM B  OTKPBITBIX CHCTEMax M IepepacTanue (QIyKTyaluu B
Makpockonuyeckuit 3¢ ¢exr. Ponp Oudypkanuii. [loBeneHue SHTpONUM B OTKPBITBIX CHCTEMaXx.
[TpuHIMT TOTIOIHUTENHFHOCTH U €r0 BCEOOUTHOCTh. Vcnonp30BaHne Mojemel sBIeHUI 1 00BEKTOB B
Ipolecce NO3HAaHUs KaK CIeICTBHE MPUHLIMIA TOMOIHUTEIbHOCTH. OOpaTHbIe 3a7jauu, CyObEeKTUBHBIN
¢dakTop mpu ux pemeHud. OrpaHMUEHHOCTh MPHHLMIA JIOKA3aTeIbHOCTH B Hayke. [lpuHImn
COOTBETCTBUs, HalOloJaeMble M HeHaOJrofaeMble BelMWYMHBI B ¢usuke. TpeOoBaHus K
dbopmupoBaHnio (PHU3UYECKUX Teopuid. PacmmpeHHOe TOHUMaHWE MPHHLIUIA JAETEPMUHU3MA.
CriyyaiiHoe M 3aKOHOMEpPHOE B IPUPOJE M Ipeiesbl MPUMEHUMOCTH HAay4HOro MporHo3a. HayuHsrii
MPOTHO3 B HayKe 00 obmiectBe. @u3nka u kudepHetnka. Creasiimye CUCTEMBI M YIIPaBIICHUE.

4.2. Conep:xanue JeKIHi

Kparkoe coneprxanue nekiui

JacoB

/1

no| Kommuectso

1. | OBomtonuss U COBpEeMEHHbIE MOJEIN (Qu3ndeckod KapTUHbI Mupa. CoBpeMeHHas
¢u3nka Kak KyiabTypa HAONMIOJCHUN, MOJIETUPOBAHUSA, HKCIEPUMEHTAIBHOTO
UCCIIEIOBaHUsI U KOJIMYECTBEHHOI'O IPOTHO3UPOBAHMS SBJIEHUN Npupoasl. Poib
(GU3MKN B Pa3BUTUU TEXHUKH M arpoONPOMBIIUIEHHOIO Mpou3BoacTBa. KuHemaruka
MaTepHATbHOMN TOYKH. Koopannarnsiit METO/I ONMMCAHUS  JIBMOKCHHH.
Kunemarnueckoe  ypaBHEHME  JBWKCHMS WM ONpPEHENIEMBIE 10  HEMY
KMHEMAaTUYECKUE XapAKTEPUCTHKH.

2. | BexTtopHblii cmoco0® omucaHusi JBWKEHHI. BeKTopbl mepemerieHusi, CKOPOCTH, 2
YCKOpPECHHUA. VYTraoBBIe XapPaKTCPUCTUKN ABHXKCHUA I10 OKPYXHOCTH. DIIEMEHTHI
pensTUBUCTCKOM MexaHWKU. [locTymarsl crnennanibHOW TEOPUU OTHOCHTEIBHOCTH.
[IpeobpazoBanus Jlopenma. Crnoxxkenune ckopocteil. OTHOCHTENBHOCTh JIJTUHBI
OTPE3KOB U JUIUTEIbHOCTH BPEMEHHBIX HHTEPBAJIOB.

3. | IuHamuika MaTepHaIbHOM TOYKH M TIOCTYIATEIBHOTO JBHKCHHS TBEPIOTO Tela. 2
[IpuHuun otHOocUTENbHOCTU. 3akoHbl HproToHa. Buael cun.  /unamuka
BpAILIATEJIBHOTO JBMKEHUS. MOMEHT Criibl. MOMEHT MHEPIIMU. 3aKOHBI COXPAHECHUS
AMIIyJIbCa U MOMEHTAa UMIyJbca. MHepuuanbHble U HEUHEPLUAIbHBIE CUCTEMBI
otcy€Ta. CHJIbl MHEPUMH NPH PA3TUYHBIX BUAAX IBUKEHUS.

4. | Pabota, MOUIHOCTb U OHeprus. MexaHudeckas paboTa M MOIIHOCTh TPH 2
MOCTYIAaTEIbHOM M BpalllaTeIbHOM JIBIDKEHHSX. KHHeTHuecKas SHepTrust ¥ TeopeMa
0 KMHETHYECKOW IHEPTUH.

KoHcepBaTuBHBIE CWIIBI W TIOTCHIWANbHAas SHeprus. [IpuMepsl MOTEHIIMATBHBIX
noJieii. 3aKOH COXpaHEHHUsI JHEPTUU B MEXaHUKE.
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Mexannyeckue kosnebanms. KuHemaTnka rapMoHMUYecKHX Kojebanwii. CrokeHue
KojebaHuil. AKyCTUYECKHE PE30HATOPHI.

Junamuka  rapMoHuyeckux — kojeOanui. JuddepenumanbHoe — ypaBHEHHE
KosjeOaHuii. 3aTyXarolue W BBIHYXJICHHbIE KojeOaHus. MexaHN4eCKuid pe30HaHC.
MasiTHUKH.

Mexannyeckue BOJIHBL. BomHoOBoe ypaBHeHue. Buawsl BonH. HMHTepdepenius,
audpakius u aucnepcus BojaH. Bonnel u nHdopmarus.

OCHOBHBIE TOJOKEHUS MOJEKYISIPHO-KMHETUYECKON Teopuu. MneanbHbld Tas.
OcHoBHoe ypaBHeHne MKT u ypaBHEHHE COCTOSHMSI HSAJIBHOTO Ta3a.

ArperatHble cOCTOSIHUS M (a30oBble Tepexopl. PeanbHble ra3pl. CKMKEHUE ra3os.
Ocobennoctu  kuakoro  cocrostuua.  Crtpoenue  kpuctamioB.  Jledexrsr
KPHCTAJUIMYECKOr0 CTpoeHHUs. [IpOYHOCTh M IIIaCTUYHOCTD.

SABnenuss mnepenoca. Juddysus, TEmIONPOBOAHOCTP H BHYTPEHHEE TpEHUE.
MoJeKyIsIpHO-KMHETHYECKAs TEOpHs SIBJICHUH MepeHoca.

10.

OcCHOBBI TEpPMOJMHAMUKU. BHYTpEHHSIS S5HEPrUsl U MIEPBOE HAYAIIO TEPMOIUHAMHUKH.
Paborta m Temno€MKOCTh Ta3a TMpU pPa3IMYHBIX Ipoleccax. BrTopol 3akoH
TEpMOJIMHAMUKU. TernoBble ABATATENN U X0noauiIbHbie MamuHbl. KIIJI TennoBeix
JIBUTATEJIE W CTAaTUCTUYECKUN CMBICI BTOPOTO 3aKOHA TepMoJauHamMuku. [loHsTue
suTponuu. [loHATHE O TEPMOIAMHAMHKE HEOOPATUMBIX IPOIECCOB M OTKPBITHIX
CHCTEM.

11.

Dnexktpuueckuil 3apsa. BzaumognedcTBue 3apsgoB. DIEKTPOCTATHUUECKOE IOJIE.
Bektop wnHanpsokénHoctu. Pacuér oanekTpoctathueckux nojied. [loteHuuman
ANEKTpoCcTaTUYecKoro  mojs. Pabora 1o  mepeMelieHuro  3apsgoB B
31EKTPOCTATUUECKOM noJie. [Torenuunan u rPaIueHT MOTEHIMAaNA.
OKBUIOTEHIIUATLHBIE TTOBEPXHOCTH.

12.

BemectBo B asnexrtpuueckoM 1mosie. llonmspHble M HENOJSpHBIE MOJIEKYJIBL.
[onspusanus JIADIIEKTPUKOB. Bexkrop CMEILICHUS. [IpoBoHMKHM B
IEKTPOCTATUYECKOM T0JIE. DIEKTPOEMKOCTh MPOBOIHUKOB. KOHIEHCATOPHI.

13.

[TocTostHHBIN 351eKTpUuecknil TOK. 3akoH Oma. DnekTpoaBrkymias cuia. [IpaBuna
Kupxropa wu pacu€rer oanmektpuueckux 1eneil.  Kiaccuueckass — teopust
aneKTponpoBoAHocTU. BriBog 3akoHa Owma. [lpuponma cBepXIIpOBOJMMOCTH.
Hocutenm  Toka B pasNWyHBIX  NPOBOJHUKAX.  ODJIEMEHTHl  TEOPUU
anekTponpoBoaHocTH.  [lomympoBoguuku.  I[lomynmpoBOJHUKOBBIE — TPHOOPHI.
OneMeHThl (U3UYECKON dSJeKTpoHUKH. KOHTAaKkTHBIE SIBICHUS B MeETaulaX U
MOJYNPOBOIHUKAX. YCIEXU COBPEMEHHOW IOJYIIPOBOJHUKOBOM KOMIIBIOTEPHOU
TexHUKH. buotoku u OuonndopmaTuka.

14.

MaruutHOE mosie. B3auMoaencTBue AIEKTPUUECKUX TOKOB. Pacu€rbl MarHWTHBIX
nosieit. 3akoH buo-CaBapa-Jlaruiaca. MarnuTtHble cBoiicTBa BemiecTBa. Jua-, mapa-
u ¢eppomarnetuku. Jlomensl. Depputbl. DIEKTPOMATHUTHBIC CEMApaTOpPhl B
arpouH)xeHepuu. JlelicTBUe MArHUTHOTO TMOJA Ha JJIEKTPUYECKUA TOK |
IBUOKYIIHecs 3apsbkeHHble yacTuibl. Cuna Ammepa u cuna Jlopenma. Dddext
Xomna. DIeKTPOIBUTATEINH.

15.

DOnekTpoMaruuTHass WMHAyKIus. 3akoH Papanes u npaBwio Jlenna. Mexanusm
Bo3HuKHOBeHHst DJIC wHayknuu. [enepatopel rapmonuueckor OC wu
Tpancopmaropsl. MHIYKTUBHOCTh MPOBOJHUKOB. DHEPTHsl MATHUTHOTO TOJIS.

16.

[IepemenHsbIi anekTpuueckuil Tok. Llenu nepemeHHOro Toka. 3akoH OMa 1S neneu
IIEpEMEHHOTr0 ToKa. IloHOE compoTHBIEHHE NEPEMEHHOMY TOKY. BekropHas
nuarpamma. Pe3oHaHc B IensiX NEpeMEHHOTO TOKA.
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17.

OnexkrpomarauTHoe mosie. O600menue 3akona dapanesi. 3aKoH MOJHOTO TOKa. TOK
CMElIeHUsl. DJNEeKTPOMarHUTHbIE BOJHBL. YpaBHeHuss MakcBemna. Cucrema
ypaBHeHUN MakcBemia B nuddepeHuanbHOl 1 UHTErpadbHoi (hopmax. Bekrop
YmoBa-IloitnTunara. [lasnenue cBera. ['apmonmdeckmii ocrumisatop. CBoOOmHBIE
JNEKTPOMArHUTHBIE KojeOaHus. 3aTyxalollue | BBIHYXKICHHbIE KOJeOaHus.
Pe3oHnanc.

18.

I'enepanus, mnepegada W HOpUEM  DJICKTPOMArHUTHBIX — BONH.  OTKpPBITHIN
Kosie0aTenbHbIi KOHTYp. [IpuHImn paboThl paguonepenaTinka U paguonpruEMHUKA.
Monynauus ¥ JOETEKTUPOBAaHUE JJIEKTPOMAarHUTHBIX BOJH. Pajguonokauus u
tenesugenue. Illkana snekTpomMarHUTHBIX BOJH. PasnuuHble nUana3oHbl 4acTOT
JIEKTPOMArHUTHBIX BOJIH, UX XapaKTEpHble OCOOEHHOCTH U TEXHUUYECKUE CPENICTBA
ux nosyyeHus. Mcrmonb30Banue BUIUMBIX YIbTPa(QHUOIETOBBIX U APYTUX H3ITyUCHHUH
B PACTEHHUEBOJACTBE U )KMBOTHOBOJICTBE.

19.

DneMeHThl reoMeTpudecko onTUKU. OCHOBBI F€OMETPUUECKON ONTUKUA. DOpMyIIbI
Openens. [Ipunnun oOpaTuMOCTH CBETOBBIX Jiyued. I[Ipubopbl reomerpuyeckoii
ONTUKU. POTOMETPHUSL.

20.

OneMeHTsl BojHOBOM ontuku. Ilpunnun Iroiirenca. Mutepdepenuus cera.
KorepeHTHOCT M ONTHYECKUH XOX Jyded. YCIOBUS MAKCUMyMa W MHHUMYMA.
Wntepdepomerpbl. OnemeHTsl ronorpapuu. [udpakuus cBera. [IpuHuun
Ioiirenca-®penens. JAudpaknuonnas pemérka. Cnexrporpadus. dudpaxius
PEHTTEHOBCKUX JIy4eH.

21.

B3anmoneiicTBue uznydeHus ¢ BemectBoM. [lomsipusanus cBeTa npu OTpaKEHUH U
nperomieHuu. JIBoitHoe sydenpenomieHne. ONTHYECKH aKTUBHBIE BEIIECTBA.
Caxapumerpsl. MickyccTBeHHasi aHM30Tponus U e€ ucrosib3oBaHue. HopmaneHas u
aHoMasibHas aucrepcus. TengoBoe uznydeHue. AGCONIOTHO YEPHOE TeNo. 3aKOHbI
Kupxroga, Credana-bonpumana u Buna. ®opmyna Ilmanka. Onrtuueckas
nupomerpust. Porodrddexr. BHemnuil, BHyTpeHHUNH U BEHTUJIbHBIN (OTOIDEKT.
VYpaBHenune OiiHmTeiiHa. Ilpumenenue ¢orosnementoB. Oddexkt KomnToHa.
JlromuHecHieHTHOe  u3iydyeHue.  buomomunecuenuus.  doroOuonormyeckue
npoueccel.  ®DotocuHTe3.  TepmoauHamMuKka U MeXaHU3M  (OTOCHHTE3A.
buosnepreruka.

22.

DneMeHTHl KBaHTOBOM MexaHuku. KopmyckynspHo-BoaHOBON ayanu3M. Judpaxius
anekTpoHOoB. CooTHoIIEHUs1 Heonpenen€HHocTel. YpasHenue llpenunrepa. Atom
BOZOpOJAa. OHepreTudyeckue YypoBHHM aroma. [loTeHnuman BO3OyXIeHUS U
nonmszaumu.  Ilocrymater  bopa. M3mydeHne u IOIVIOIICHHE  DHEPIUM.
Bognopononono6Hbie HOHBL. CTPYKTypa CIOKHBIX aTOMOB. DHEPreTUYECKUE YPOBHU
B cinoxHbIX aromax. IlpmHnmun Ilaymu. OnTudeckwe CHEKTpbl U CIIEKTPBI
PEHTI€HOBCKOI'O W3ITy4EHHUS. ITepnonnueckas cucremMa 2JIEMEHTOB
J.1.Menneneena.

Hroro

44

12




4.3. Conep:xanue 1a00paTOPHBIX 3aHATHI

No . Konngectso
W HaumenoBanue 1a00paToOpHbIX 3aHATUN yacon
1. | M3yueHue MeXaHUYECKOrO JIBHYKEHUS HA MalIuHe ATByAa 2
2. | Onpenenenre MOMeHTa nHepMH MasTHUKa O0epOeka 2
3. | Onpenenenne MOMEHTa HHEPIIMHM METOJOM KPYTHIIbHBIX KOJIeOaHUH 2
4 W3yuenue koneOaHU MaTEMaTHYECKOr0 MassTHUKA U OTpeesieHUue 9

" | yckopeHusi CBOOOIHOTO NaJACHUS
5. | M3yyeHue rapMOHMYECKUX KOJICOAHMI C TOMOIIBIO MPY>KUHHOTO MAasTHUKA 2
6. | M3ydenue 3aTyxarooumx KojebaHuil Ipy BHYTPEHHEM TPEHHUH 2
7. | Onpenenenue BA3KOCTH KuaAKocTd o Merony CTokca 2
8. Onpenenenne ATUHBI CBOOOIHOTO Mpodera MoIeKyn u Koddduimenra 9
BHYTPEHHETO TPEHUs BO3AyXa
9. | MccnenoBanue 3JIEKTPOCTATHUECKOTO OIS 2
10. | Usmepenune EMKOCTH KOHAECHCATOPA 2
11. | Vi3sMepeHue cOnpoTHUBIICHUS TPOBOAHUKOB METOJIOM MOCTa YUTCTOHA 2
12. | V3ydenue 1enu mocTossHHOTO TOKa 2
13. | M3mepeHue ropu30HTAILHON COCTABIAIONIEH MAaTHUTHOTO MOJIs 3eMIIH 2
W3yueHne nenu nepeMeHHOro TOKa M ONpeAeIeHHe HHIyKTUBHOCTH
14. | xaTymku 2
15, W3ydenue audpakiny cBeTa U OlpeieJeHIe JUIMHBI CBETOBOI BOJIHBI IIPH 9
MOMOIIHU TU(PAKIIMOHHON pemETKH
16. | Ilony4yeHue u aHAIH3 TOJISIPU30BAHHOTO CBETA 2
17 N3yueHue BpaleHust MI0CKOCTH MOJSIPU3AIMH CBETa ONTUYECKH AKTUBHBIMU 4
BEIICCTBAMH
18. | M3yueHue onTUYECKUX MUPOMETPOB 2
19. | M3yuenue 3akoHOB BHemHEro0 (hoTodddexra 2
20. | AHanu3 CIeKTpa U3JTy4eHUs ra30pa3psiAHOM JaMIIbl 2
21. | AHanwm3 CrieKTpa U3ITYUCHUs JIaMIIbl HAKAJTMBAHHSI 2
Hroro 44
4.4. Conep:xaHue NpaKTHYECKUX 3aHATHI
No o Konnuectso
- HanmeHoBaHMe MPaKTUYECKUX 3aHITUN 4acos
1. KunemaTtuka 2
2. Jnnamuka 4
3. 3aKOHBI COXPaHEHHUSI 4
4. MexaHnuyeckue KoyieOaHusi U BOJTHbI 4
S. DeMeHThl MOJIEKYJISIPHONW M CTaTUCTUYECKON (PU3HKH 4
6. DJeMeHTHl TePMOIMHAMUKH 4
7. DneKkTpocTaTHKa 4
8. ITocTOSIHHBIN TOK, 2JIEKTPUUYECKHE LIENH U MaTepHAaIbL. 4
9. [TocTosiHHOE MarHUTHOE MOJIE 4
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10. | DnexTpoMarHUTHBIE KOJIEOAHUs M BOJHBI. 2

11. | 'eomeTpuyeckasi M BOJHOBAsI ONTHKA 2

12. | KBaHToBas ontuka 2

13. | DnemMeHThI KBAHTOBOM MEXaHHUKH U aTOMHON (PH3UKH 2

14. ATOMHOE SAPO ¥ DJICMEHTAPHBIE YaCTUIIBI 2

Hroro 44
4.5. Buabl u coiep:KaHue CaMOCTOATEIbLHON padoThl 00yYAO M XCS
4.5.1. Buzsl caMOCTOSATENBHOM paboThI 00yUYaIOMIMXCs
Bunel camoctosiTenbHON pabOThl 00y4arOIIUXCS KonunuecTBo yacoB
[ToaroroBka K MPaKTUYECKUM 3aHATUSIM 42
[ToaroroBka k 1a0OPATOPHBIM 3aHATHUSAM U K 3aLIUTE 44
1a00paTOPHBIX padOT
CaMocCTOATEIbHOE U3YUYEHUE OT/IENbHBIX TEM U BOIIPOCOB 34
[ToaroToBKa K MPOMEXYTOYHOM aTTecTalu 9
Hroro 129
4.5.2. ConepxaHue caMOCTOSTEIbHON pabOThl 00yJaromuxcs
No KonunuectBo
HanmeHnoBaHue TeM 1 BOIIPOCOB
n/m 4acoB

1. Kunemaruka. 3amaun OalTUCTHKH, HaBeIEHUs Ha I€Nb, ONTUMH3AIUU 8
JIBIKEHUS, UX IPUMEHEHHE B arPOMHKCHEPHH.

2. Jlunamuka. PeaktuBHOe nBrokeHue. JIBukenne HeOecHbIX Tel. [TonéTel B 8
KOCMOC. Y CTOMYHMBOCTh JIBHKEHHUSI. [ MPOCKOMBL.

3. 3akoHbl coxpaHeHus. [lepenaya MOUTHOCTH B MEXAHUYECKUX CHCTEMax.
[Ipobnema Oe3zomopHoro nBKeHMs. [IpoOiema BEYHOTO JBHTATENS 8
MEpBOTo poJia.

4. Mexannueckue kojiebaHusi U BOJHBL. PacuéT KOHKPETHBIX COCTOSIHMM U 8
omnpeseneHne COOCTBEHHBIX YaCTOT KOJIeOaTeNbHBIX CUCTEM

3. DneMeHThl MOJICKYJISIPHOH M cTaTHCcTHYecKor (u3uku. OcoOeHHOCTH
KUIKOTO  cocTosiHuA. [loBEepXHOCTHOE  HaTsDKEHHE, CMadyuBaHUE, 8
KanuJuisipel. [louBeHHast Biara v moJIMB PaCTEHUM.

6. DNeMEeHThl TEPMOJUHAMHUKH. TeruioBast SJHEpreTuka U €€ dKOJIOTHYECKUI 10
acnekT. Tenaon30siusi, METOIbl 5KOHOMHH TEILIA.

7. OnektpocTaTka. CTaTHYeCKOE JJIEKTPUYECTBO. JICKTPHU3aLUs Tell. 10
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HBI/I)KCHI/IG 3apsKCHHBIX YaCTUL B JJICKTPUUCCKHUX IIOJIAX. Amnanorun
MCKAY DJICKTPOCTATUUCCKHUM U I'PABUTALIMOHHBIM IOJIAMMU.

[TocTOAHHBIN TOK, AJAEKTPUUECKUE LENU U MaTepHUabl. DJIECKTPUUECCKUN
TOK B XKHJKOCTSIX ¥ razax. KopoHHslii pa3psia. DIeKTpopHIbTPHI.

10

IloctossnHOE MarauTHOE mosne. IlocTossHHBIE MarHUTH. MarauTHOE I10JIe
3emiu. HBI/I)KCHI/IC 3apsOKCHHBIX 4YaCTHLl B MArHuTHBIX I1OJIAX. Macc-
CIICKTPOMCTpPHA.

10

10.

DnekTpoMarHuTHeIe Kosiebanus u BosHbl. M300perenue panuo. [lepenaya
curHaioB. PagnocBs3p u pagnosnokamys. MUKpOBOIHOBAs TEXHHKA.

11.

I'eomerpuueckass W BoJIHOBasg onTuka. Onrudyeckue H300paKEHUS.
Mexanusm 3penus, aeexTsl 3penusi. OnTuyeckue siBJIeHus B atMocdepe.

12.

KBanrtoBas ¢Qusmuka. DIeMEHTbl KBAaHTOBOW ONTHUKH. JIFOMHHECHECHIIHS.
BbiHY)KIE€HHOE  M3JIy4€HHE W ONTHYECKHE KBAaHTOBBIE TI'€HEPATOPBI.
®otonsl. OnbiT bére, 3 ekt Komnrona.

13.

®duznka aroMa U DIEMEHTHI (1)I/ISI/IKI/I TBEpAOToO TCJa. OeMEHTBI
KBaHTOBOM MexaHuku. IlocTaHoBKa 3aa4 O JABWIKCHHMU MHKPOYACTHII.
OnepaTopr (1)I/I3I/IIIGCKI/IX BeanunH. KBaHTOBBIE COCTOSIHUS.

14.

SnepHas Qusuka. ATOMHOE SAIpO U 3JEMEHTapHble YacTHUIBL
HNonmsupyromue u3iIydeHUs U OLICHKAa UX JEWCTBUSA Ha MaTepuallbl U
KUBBIC OpraHU3MBl. Metoapl U3MEpEHUs MHTCHCUBHOCTHU
MOHM3HUPYIOUINX M3IydeHUi. EcTrecTBeHHBIN paanaiioHHbIH QOH.

15.

®uzuka MOIEKYl1. OHepreTuyeckue YpoBHH Mouiekyld. OOMmeHHoe
B3aumozeiictBue.  MonekynspHsle  cnekTpbl.  [lpuHmun — paOoTsl
KBAaHTOBBIX T'€HEPATOPOB. OJEKTPOHHBIM IApaMarHUTHBIA PE30HAHC.
[Tonmumepsl u xuakue Kpucramuibl. OCHOBHBIC BHUJIbI KOJUJICKTHBH3ALUN
MOJIEKYJI. SIBlIeHHE PaAMOAKTUBHOCTU. BUIbI paguoakTUBHOIO pacraja.
3akoH paguoakTUBHOrO pacnaga. CraOwibHBIE W PaTUOAKTHBHBIC
n3oTonsl. [IpUHIMOBI  pagMOAKTUBALMOHHOTO  aHainu3a. SnepHble
peakunu. MexaHusM sepHbIX peakiui. LlenmHas peakuus nejeHus suep
«MeueHbie» aToMbl B Ononoruu. [IyTi ucrnonbp30BaHus s,IEPHON YHEPTHH.

16.

OneMeHTapHble vacTUlbl. Kiaccugukaius slIeMEHTapHbIX YacCTHIL.
B3anMomnpeBpaniaeMocTb 3J1€MEHTApHBIX YacTHIl. MeTOIbl YCKOpPEHHS
qacTUl. AHTHYacTHLbI M aHTHBemecTBo. CoBpemMeHHas ¢u3MKa U
arpourkeHepus. BemectBo u  mome. OOBEKTBI U MPOLECCHI.
OBOJIIOLIMOHHBIE TPOLIECCHl NMpeoOpazoBaHUsl MaTepuH. BelecTBeHHBbIE,
DHEPTETHYECKHE, AJIEKTPOMArHUTHBIE " WHPOPMAIOHHEIE
npeoOpa3oBanusi O0MooObekTOB. Pa3BuTtHe arpodus3uku, OMOMEXaHUKH,
O6nodusuky, OMO3HEPreTUKH, OUOMHPOPMATHKH, OUOTEXHOJOTUU U
arpoMH)XEHEpHUH.

17.

CoBpemenHas (usndeckast KapTuHa Mupa. Poisib Gu3HUKH B pa3BUTHH
TEXHHUKHU M arpOIpPOMBIIUIEHHOTO IPOM3BOCTBA.

Hroro
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5. YueOHO-MeTOAMYeCKOe o0ecnieyeHre CaMOCTOsITeILHOI padoThl 00y4yaromuxcst

Mo AMCHUIIJINHE

VYpanscknii 'AY:

1. OcHoBbl BHOpPallMOHHOW MEXaHWKHU [DJIEKTPOHHBIA pecypc]
CaMOCTOSITENTbHOM paboThl CTYACHTOB OYHOW M 3a04HON (opM OOydeHHs HaIlpaBJICHUS MOATOTOBKU
23.03.03 OkcmyaTanus TPaHCHOPTHO-TEXHOJIOTUYECKUX MAIIMH U KOMILIeKcoB / FOxHO-Y panbckuit

15

VYyebHO-MeTonnueckue pa3padboTku umetorcst B Hayunoit 6ubnuoreke ®I'bBOY BO HOxHo-

yueb. mocobue s




I'AY, Huctutyr ArpounkeHepuu ; cocT.. E. M. bacapeiruna [u np.] .— YensOunck: FOxHo-
VYpansckuit Ay, 2016 — 58 C. — Hoctyn u3 JIOKAJIBHOM ceTn
http://nb.sursau.ru:8080/localdocs/fisika/11.pdf.

2. MonekynsapHas ¢(usuka [DnekTpoHHBIH pecypc] : Meron. ykaszanus / cocT.. E. M.

Bacapeiruna [u np.] ; FOxHo-Ypansckuii 'AY, Uactutyt arpounxenepun .— Yensounck: FOxHo-
VYpansckuit Ay, 2017 — 20 c.— Hoctyn u3 JIOKQJIbHOM ceTu
http://nb.sursau.ru:8080/localdocs/fisika/13.pdf. — Hoctyn u3 CeTH HNurepner

http://nb.sursau.ru:8080/webdocs/fisika/13.pdf.
3. MonekynspHas pu3uka U TepMOAMHAMHKA [DIIEKTPOHHBIN pecypc| : yueld. mocobue ass

CaMOCTOATEIIbHON pabOThl CTYJEHTOB OYHOW M 3a04HOM (Gopmbl 00ydeHus: [HampasiaeHuid 35.03.06
Arpounxenepus, 13.03.02 Dnektposnepretuka u snekrporexnuka, 19.03.02 IIpoayktsl nutanust U3
pacTutenbHOro  Chipbsi, 23.03.03 Dkcrutyaramuss TpaHCIOPTHO-TEXHOJOTMYECKUX MAIIMH U
KOMIUTeKCOB, crnenuanbHocTH 23.05.01 HaszemHble TpaHCIOPTHO-TEXHOJOTUYECKHE cpeacTsal /
IOxnO0-Ypansckuit 'AY, UnctutyT arpounkenepun ; coct. E. M. bacapeiruna. - Yensounck: KOxHo-
VYpansckuii 'AY, 2019. - 47 c. : Tabn. - bubmuorp.: c. 47 (5 Ha3B.). Pexum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

4. ®u3nueckre OCHOBBI KJIACCMUECKOW MEXaHUKH [ DNEKTPOHHBIN pecypc] : yuebd. mocobue st

CaMOCTOSITEITLHOW pabOThI CTYIEHTOB OYHOW M 3a04HON (GopMbl oOydeHwus [HampasieHuid 35.03.06
Arpounxxenepus, 13.03.02 Dnexkrposnepreruka u 3nekTporexHuka, 19.03.02 ITpoaykTel nuTaHus u3
pactutenbHOro cbipbsi, 23.03.03 OkcrulyaTtauus TpPaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U
KOMIUTEKCOB, crnenuanbHocTH 23.05.01 HaszemHble TpaHCHIOPTHO-TEXHOJOTHYECKHE cpeacTsal /
HOxno-Ypanbckuit 'AY, Unctutyt arpounskenepud ; coct. E. M. bacapeiruna. - Uens6unck: KOxHo-
VYpamsckuit 'AY, 2019. - 99 c¢. : wr, tabm. - bubmworp.: c¢. 99 (5 HasB.). Pexxum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

5. Onekrpocratuka. IlocTostHHBIH TOK [DneKTpoHHBIN pecypc]: ydeb. mnocobue uist

CaMOCTOSITENIbHOM pabOThl CTYIEHTOB OYHOW U 3a04. (opMbl oOyueHust / FOxHo-Ypanbckuii 'AY,
Wuctutyt arpounxenepuu; coct. E. M. bacapeiruna - Yensabunck: FOxno-Ypansckuit 'AY, 2018 -
95 c. - Joctyn u3 nokaneHOU cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

6. DnexkTpoMarHuUTHBIE SIBIEHHS M KBaHTOBbIE 3¢ (eKThl [DIeKTpoHHBIH pecypc]: yueb.
nocodue il CaMOCTOATEIbHOW pabOThl CTYJEHTOB OYHOM M 3a04. Gopmbl oOyueHus / HOxHO-
Vpansckuit I'AY, HMuctutryr arpounxenepuu; coct. E. M. Bbacapeirmna - Yensbunck: FOxHo-

VYpanbckuit Ay, 2018 - 49 C. - Hoctyn u3 JIOKaJTBHOU CeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

6. ®oH/ OLICHOYHBIX CPEICTB /Il IPOBEICHUS
NMPOMEKYTOYHOM ATTECTANMH 00Yy4AI0IHUXCS MO0 JMCIUIIIHHE

Jliss ycTaHOBIIEHHUSI COOTBETCTBHUSI YPOBHSA MOATOTOBKM oOyuatommxcst TpedoBanusiM OI'OC
BO pazpaboTtan (QoOHI OLIEHOYHBIX CPENCTB I TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U IMPOBEIECHUS
MPOMEKXYTOUHOW arTecTauuu oOyyaromuxcs Mo JucuuiuinHe. @OHA  OLEHOYHBIX CpEACTB
npeacrasieH B [Ipunoxenun.

7. OcHOBHASI M 1ONOJTHUTEIbHAS y4eOHAasl IUTepaTypa, He00X0AUMas /sl OCBOCHHS
JAUCUHUILTHHBI

OcHoBHasl U JIOTIOJIHUTENbHAS yueOHas tuTeparypa umeercs B HayuHoii  O6ubimoreke u
3IEKTPOHHOU MH(pOopManmoHHo-00pa3oBateabHOM cpeae PI'BOY BO I0xHo-Ypansckuii [AY.
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10.

OcHoBHAaA:

I'paGoseknii P.U. Kypc dusuku [DnekTporHsili pecypel: yued. nmocodue / P.U. 'pabGoBckuii
- Mocksa: Jlanp, 2012 - 608 c. - Jloctyn kK pmojaHoMy TekcTy ¢ canta DOBC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3178.

HBanos U. B. COopHUK 3a/1a4 0 KYPCY OCHOBBI (OU3KUKU U Onodu3uku [DnekTpoHHsblii pecypcel: /
HMBanos M. B. - Mocksa: Jlans, 2012 - JocTyn K IOJHOMY TeKCcTy ¢ caiita OBC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3802.

Jlusenues H.M. Kypc dwusuxn [DnexkrpoHsbli pecypcl: yvuebuuk / H.M. JluseHnues - Mocksa:
Jlamp, 2012 - 672 ¢. - Jloctyn K OOJHOMY Tekcty ¢ canra OBC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=2780.

Casenbes 1. B. COopHHUK BOIIPOCOB M 3ajay 110 obuieil ¢usuke [DIeKTpoHHBIA pecype]: yuel.
mocobue / W. B. CasenbeB - MockBa: Jlagp", 2016 - 288 c. - JlocTyll K HOJIHOMY TEKCTY C calTa
OBC Jlans: http://e.lanbook.com/books/element.php?pll id=71766.

JlomoJiHMTEIBLHASA:

HBanos 1. B. OcHoBEI husuky u onodusnku [ DinekTpoHHslil pecypce]: / Usanos 1. B. - Mocksa:
Jlanp, 2012 - Toctyn K noaHomy TekcTy ¢ caiita DBC JlaHs:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3801.

Hponos U. E. 3anaun o obuieii dpusuke [Dnekrponusiii pecypel: / Y. E. Uponos - MockBa:
Jlagp". 2016 - 416 c. - JlocTyn K nosHoMy Tekcety ¢ carita ObC Jlaub:
http://e.lanbook.com/books/element.php?pll id=71750.

Kanamnukos H. I1. ITpakTHKyM IO pEIIEHUIO 3a1a4 10 o0ueMy kypey duszuku. Konedbanus u
BosiHbl. Onruka [Duaekrponnslil pecypce]: / Kamammuukos H.IT., Koxesuukos H.M., Koteipio T.B.,
Cmupud I'.I'. - Mocksa: Jlaas", 2013 - JlocTyn K 1oJIHOMY TekcTy ¢ caita ObC Jlans:
http://e.lanbook.com/books/element.php?pll id=38839.

Kamamnukos H. I1. IIlpakTHKYM [0 peHIEHHIO 3a4a4 10 001eMy Kypcy Gu3ukn. OCHOBEI
KBaHTOBOM (hn3ukn. CTpoeHue BellecTBa. ATOMHAs U AepHas Gu3uka [DneKTpoHHEIH pecypce]: /
Kanamrankos H.I1., Koxxesunkos H.M., Koteipsio T.B., Ciupuu I'.I'. - Mocksa: Jlaus", 2014 -
JlocTyn Kk monHoMy TekcTy ¢ caiita ObC JlaHb:

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

Kanamankos H.I1. ®usuka. UaTEpPHET - TecTUpoBaHue 0a30BbIX 3HAHUN [ DIeKTPOHHBIHN pecypc]:
/ H.I1. Kamamaukos, H.M. KoxeBHukoB - Mocksa: Jlags, 2009 - 150 ¢. - JIocTyI K HOIHOMY
tekcty ¢ caiita DBC Jlaub: http://e.lanbook.com/books/element.php?pll cid=25&pll id=172.

Coopuuk 3aja4 no dusuke [Daexkrpornslil pecypc]: / P. 1. bessepxusst, H. H. I'opoxosckuii, P.
. I'padosckuii; IToa pea. P. M. I'pabosckoro - Mocksa: Jlanb, 2012 - 128 ¢. - loctyn K
nmoaTHoMY TeKceTy ¢ canta ObC JlaHb:

http://e.lanbook.com/books/element.php?pll cid=25&pll id=3899.

8. Pecypchl HH(pOpMALIMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH « UHTEepHeT», HE0OX0AUMbIe
OJIsA OCBOCHUA JUCHUITIIMHBI

1. Enunoe okHO moCTyMa K y4eOHO-MeTOANIeCKUM pa3padboTkam https://roypray.pd

2. OBC «Jlauw» http://e.lanbook.com/
3. YuuBepcuretckas oudanorexka ONLINE http://biblioclub.ru
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9. MeToaunuyecKkue YKazaHud AJad oﬁyqammuxcs[ M0 OCBOCHHIO JUCHHUIIJIMHBI

Y4uebHO-MeToInUecKre pa3paboTku nMetorcst B Hayunoit  Oubmmoreke u AJIEKTPOHHOMN
nHpopmanmonHo-o6pazoBatenbHOM cpeae PI'BOY BO 0xHOo-Ypansckuii [AY:

1. Mexanuka. MonekynsapHas ¢(uU3MKa W TEPMOAMHAMHKA [DIEKTPOHHBIM pecypc]
a0OpaTOPHBIA TMPAKTHKYM IS CTYJASHTOB OYHOM M 3a04HOM (OpMBI OOYy4YEHUsS [HaIrpaBJiCHHM
35.03.06 Arpounxenepus, 13.03.02 Dnexrposnepretrka u sjekrporexHuka, 19.03.02 ITpomykTbl
MUTAHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 Dkcrutyaraius TpaHCHOPTHO-TEXHOJIOTMYECKUX MAIlluH U
KOMIUIEKCOB, creruanbHocTi 23.05.01 HaszemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CpeacTBal /
IOxHno-Ypansckuit 'AY, Uactutyt arpounkenepuu ; coct.: E. M. bacapsiruna, FO. A. Hukumumn .—
2-¢ m3a., ucnp. u gon. — Yensbunack: FOxuo-Ypansckuit TAY, 2019 .— 142 ¢ — JlocTyn u3
nokansHOM cetr _http://nblocaldocs.sursau.ru:8080/localdocs/vmat/44.pdf . Joctym u3 cetu MuTepHET
http://188.43.29.221:8080/webdocs/vmat/44.pdf.

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

bacapeiruna [u ap.] ; FOxuno-Ypansckuit I'AY, UnctutyTt arponnxenepun .— Yensaounck: HOxHo-
VYpanbckui I'Ay, 2017 — 20 C.— Hoctyn u3 JIOKaJIbHON ceTu
http://nb.sursau.ru:8080/localdocs/fisika/13.pdf. — Hocryn u3 cetu WNHureprer

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

10. UudopmanuoHHble TEXHOJIOTHH, HCIOJIb3yeMble MIPU OCYIIeCTBICHUHU
o0pa3oBaTeIbHOIO Mpolecca Mo AUCHUIINHE, BKII0Yasl lepeYeHb IPOrpaMMHOro odecrevyeHust
U MH(OPMAIHOHHBIX CIPABOYHBIX CHCTEM

B HayuHoil 6ubianoTreke ¢ TepMUHAIBHBIX CTAaHIIMN IPEAOCTABIAETCS JOCTYH K 0a3aM JaHHBIX:
- KoncynpranTllntoc (cripaBodHbIe TPABOBBIE CUCTEMBI);

- Texakcnept (nHpopManMoHHO-cripaBo4Has cucrema ['OCToB);

- «CenbXx03TeXHHUKa) (aBTOMAaTU3UPOBaHHAsI CIIPABOYHAsl CUCTEMA).

Hepeqeﬂb JIMICH3UOHHOI'0 MporpamMmmMHOro o0ecneyeHus

Oneparrionnast cuctema Microsoft Windows PRO 10 Russian Academic OLP 1License NoLevel
Legalization GetGenuine.

Oducuerii maker Microsoft OfficeStd 2019 RUS OLP NL Acdmc.

ITporpaMMHBIif KoMIIIEKC AJis1 TecTupoBaHus 3HaHu MyTestXPRo 11.0.

Awntusupyc Kaspersky Endpoint Security.

Oneparnmonnas cucrema Astra Linux Special Edition.

11. MaTtepuajibHO-TeXHUYecKas 0a3a, HeoOXoaUMAasl /ISl OCYIIECTBJICHUS
0o0pa3oBaTeIbHOIO NMpouecca Mo AUCHUIIHHE

Y4yeOHble ayAuTOpMH /IS TPOBEJACHUS] 3aHATHI, NPEeAYCMOTPEHHBIX IPOrpamMMoi,
OCHallleHHbIe 000PY/10BaAHMEM U TEXHMYECKMMHM CpeIcTBAMHU 00y4eHHUsI

1. VueGHnas aynuropus JUisl TPOBEIACHMS 3aHATUN JIEKIMOHHOTO M CEMHHApCKOIro THIIA,
KypPCOBOTO IIPOEKTUPOBAHMS, TPYIIIOBBIX U MHAWBUIYaJIbHBIX KOHCYJIbTAIMM, TEKYLIETO KOHTPOJIS U
poMexyTouHoi arrectaruu (3103)

2. JJabopatopusi MEXaHUKHU, MOJEKYIIPHONH (PU3UKH U TEPMOAMHAMHKH; YueOHas ayauToOpus
JUIS TIPOBEJEHUS 3aHATHI JIEKIMOHHOTO M CEMHUHApPCKOTO THUIIOB, TPYNIOBBIX U WHAMBHUIYaJIbHBIX
KOHCYJIbTaIMH, TEKYIEro KOHTPOJIS U MPOMEXKYTOUHOU aTTectauuu (2053).
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3. JIabopaTopust sreKTpoMarHeTu3mMa, ONTHKH U KBAaHTOBOW (PU3HMKH; YUeOHAs ayauTOpuUs I
NPOBEJCHUS 3aHATHH JIEKIMOHHOTO M CEMHHApCKOTO THUIIOB, TPYMIOBBIX W WHAWBHUIYaTbHBIX
KOHCYJIbTaIMi, TEKYIET0 KOHTPOJIS U POMEKYTOUHOM aTTectanuu (2093).

IlomemeHnnsa AJjs caMoOCTOSITEIbHOM p360TbI Oﬁy‘lalOIIII/IXCH

1. VueOnas aynutopusi A TPOBEICHUS 3aHATUN JICGKIMOHHOTO M CEMHUHAPCKOrO THUIIOB,
TPYIIOBBIX U WHAMBHYaTbHBIX KOHCYJIbTAINH, TEKYIIETO KOHTPOJIS U MIPOMEKYTOYHON aTTeCTaINH,
[Tomemenue st CaMOCTOATENLHOM padoThl 00ydarommxcs (303).

Hepeqenb oﬁopyuonaﬂnﬂ U TEXHUIECKUX CPEIACTB oﬁyqe}mﬂ

1. IlepeHocHOM MyIbTUMEIUHHBIN KOMILIEKC (HOYTOYK, IPOEKTOP, SKPaH);

2. YuyeOHO-HarsiqHbpIe IOCOOUS;

3. IlepconanbHbIe KOMIIBIOTEPHI;

4. TlepeHOCHON MYJIbTUMEANNHHBIN KOMILIEKC (HOYTOYK, TIPOEKTOP, IKPaH).

5.HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/DOS/15.6;

6. IEPCOHAJIbHBII KOMITBIOTEP B KOMIIJIEKTE: cucremusiii 6nok Pentium E 5400

2.7GHZ, xectkuit quck 250 Gb, morutop 19" LCD, ki1aBuatypa, MbIIIIb;

7. IIPUHTEP CANON LBP-1120 na3zepHsbli;

8. DKpaH ¢ 3IEKTPONPHUBOIOM;

9. [TIPUHTEP CANON LBP-1120 na3zepusli;

10. UK ITYJIBT AY AJISA DKPAHA C DJIEKTPOITPMBOIOM;

11. KOJIOHKH 5+1 SVEN IHO.

Beixonq B MHTEepHET, BHYTPHBY30BCKas KOMIIBIOTEPHAS CETh, JOCTYIl B JJICKTPOHHYIO
nH(OPMALIMOHHO-00pa30BaTEeNbHYIO CPEy.
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I1PH/IOKEHUE

®OHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOBEJCHUS MPOMEKYTOYHON aTTeCTalluN
o0y4aromuxcs
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COAEPXKXAHUE

KommnereHnu 1 MX MHIUKATOPHI, (HOPMUpPYEMBIE B ITPOIIECCE OCBOCHUS JUCIUTUINHBI
[lokaszaTenu, KpUTEpUH W  IIKajda  OICHHBAHUS  WHIMKATOPOB  JOCTHIKCHUS
c(OpPMUPOBAHHOCTH KOMITETECHITUI

TurmoBbie KOHTPOJIbHBIC 3aMaHus U (WIH) WHBIC MaT€PUAbl, HEOOXOIUMBIC JIJISI OLCHKH
3HaHWM, YMEHMH, HABBIKOB M (WJIM) OIbITa JEATEIBHOCTH, XapaKTEPU3YIOLIUX
c(OPMHUPOBAHHOCTH KOMITETCHIIUI B TIPOIECCE OCBOCHHS AUCIUITITMHBI

MeToaudeckie MaTepralibl, ONPEICIIIONINE TPOIEAYPHI OLICHUBAHUS 3HAHUN, YMEHUH,
HABBIKOB U (WJIM) OMbITA IEATEIHHOCTH, XapaKTePU3YIOUINX C(hOPMUPOBAHHOCTh
KOMIIETCHIIU I
4.1. OrneHOYHBIE CPENICTBA AJISl IPOBEJCHHS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH
4.1.1. Omnpoc Ha TPAKTUYECKOM 3aHATHH

4.1.2. OueHuBaHue oT4YeTa MO JaOOPATOPHOI paboTre
4.1.3. TecrupoBanue

4.2. [Iporemypsl ¥ OIICHOYHBIC CPEACTBA IJIsl IIPOBEICHUS IPOMEKYTOUHOM
aTTeCTAlUU
4.2.1. 3auer

4.2.2. Dx3ameH
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1. KoMnereHuuu U UX HHAMKATOPBI, (popMHUpyeMbIe B IpoLecce OCBOCHUS AU CHHUIIIMHBI

OIIK-1 CnocobeH pemiaTh TUIIOBBIC 3aJadd MPOo(ecCHOHATBHON ACSITeNTLHOCTH HA OCHOBE 3HAHUUN
OCHOBHBIX 3aKOHOB MaTEeMaTHYECKUX, €CTECTBEHHOHAYYHBIX U 00IICTPOPECCUOHATBHBIX TUCIUILINH C
MPUMEHEHHEM WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUN

HanmeHoBaHHE OLIEHOYHBIX
®opmupyemsie 3YH CPEICTB
Kon u nHanmeHnoBanue =
HHAMKaTOpa < 5 E =
JIOCTIDKEHUS % 5 =
KOMITCTCHIINU 3HAHMA YMEHUS HABLIKH > [;.3 ;‘ 5
e g =
< 84 <
=
OO0y4atomtmiics 1. Ompoc Ha 1. Dx3ameH;
OoOyuarommiics JIOJKEH YMETh: OO0yJatontuiics TIpaKTU- 2. 3auer
WA-1 onk-1. JIOJDKEH 3HATh: HCTIONb30BATh JOJDKEH  BIAJETh: | YECKOM
Hcnons3yer OCHOBHBIE 3aKOHBI OCHOBHBIC 3aKOHBI | HAaBBIKAMHU: 3aHATHH;
OCHOBHBIE 3aKOHbI €CTECTBEHHO- €CTECTBEHHO- HCTIONIB30BAHMSA 2. Otyer o
€CTECTBEHHOHAYYHBIX Hay9IHBIX Hay4HBIX 3HAHMH OCHOBHBIX | JabopaTop-
JUCHIUIUIMH IS JUCIUIUIMH JUCUUIUIMH 3aKOHOB HOif pabore;
pereHus (puzukn) ans (puzukm) nost €CTECTBEHHO- 3.Tectupo-
CTaHJapTHBIX 33]a4 B pereHus peneHus Hay4HBIX BaHHE
COOTBETCTBHUH C CTaHJApTHBIX 33Ja4 | CTaHJApTHBIX 3a71a4 JUCLUIUIMH
HaIIPABJICHHOCTHIO B COOTBETCTBUU C B COOTBETCTBUHU C (puzukn) s
poQeCCHOHANBHON | HAINpaBICHHOCTHIO | HAIPABICHHOCTHIO pemeHus
JeATEIBHOCTH npodeccHoHaNBHOH | MPOo(eCcCHOHANBPHON | CTAaHAAPTHBIX 3313
JEeSATEIBHOCTH JEATETbHOCTH B COOTBETCTBHH C
—(b1.0.10-3.1) -(b1.0.10-V.1) HaIPaBJICHHOCTHIO
npodeccrnoHaIbHOM
JIeSITeIIbHOCTH -
(b1.0.10-H.1)

2. [loka3zaTenu, KpUTEPUHU U MIKAJIA OLleHUBAHUS UHIMKATOPOB JOCTUKEHUS KOMIIETeHIIU I

I/IZ[']. OIIK-1. I/ICHOHBSyeT OCHOBHBIC 3aKOHbBI €CTCCTBCHHOHAYUYHBIX JUCHUIIINH AJId PECIICHUA
CTAaHAAPTHLIX 3a/1a49 B COOTBETCTBUH C HAIIPABJICHHOCTBIO HpO(l)eCCHOHaHBHOﬁ JCATCIIBHOCTHU

dopMmupyemsle

KpI/ITepI/II/I U IIKaJ1a OICHHUBAHUA PE3YJIbTATOB 06y‘leHI/I$I IO JUCIHHUITIIMHE

3YH
Henocrarounslii JlocTaTo4HbIi Cpennuii ypoBeHb Boicokuii ypoBeHBb
YPOBEHBb YPOBEHb
b1.0.10-3.1 OO6yyarormumiics He OO6yyarommiics cnabo OO0yuaroniuiics ¢ OO6yuarontuiics ¢
3HACT OCHOBHBIC 3HACT OCHOBHBIC 3aKOHBI HC3HAYUTCIbHBIMU Tpe6yeM0f/'I CTCIICHBIO
3aKOHBI €CTCCTBCHHOHAYYHBIX OIINOKAMH K TIOJTHOTBI U TOYHOCTH
€CTCCTBCHHOHAYYHbBIX JUCHUITINH ((bI/ISI/IKI/I) OTACJIBHBIMHA 3HACT OCHOBHKBIC 3aKOHBI

quciutuiaH (pusukm)
JUTSL pelICHUS
CTaHJAPTHBIX 3371249 B
COOTBETCTBHH C
HAIPAaBJICHHOCTHIO
npodeccruoHaTLHOM
JEATETLHOCTH

JUTSL peIICHUS
CTaHIAPTHBIX 33734 B
COOTBETCTBHUH C
HATIPaBJICHHOCTHIO
npodeccuoHaTbLHOM
JIESITEIbHOCTH

npo0eraMu 3HaeT
OCHOBHBIC 3aKOHBI
€CTeCTBCHHOHAYYIHBIX
qucnutuiaH (Qus3nkm)
JUTSL PEICHUS
CTaHIApPTHBIX 33734 B
COOTBETCTBHUH C
HAIPABJICHHOCTHIO
npodeccuoHaTLHOI
JIeSITeNIbHOCTH

€CTECTBEHHOHAYYHBIX
mucuutuiaH (Qusnkm)
JUTSL pEIICHUS
CTaHIApPTHBIX 33724 B
COOTBETCTBMH C
HaIpPaBIEHHOCTHIO
npodeccHnoHaTLHOM
IeSITEILHOCTH
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b1.0.10-VY.1 OO0yuarontuiicst He | OOywaromuiicss  cnmabo | OOywaromnmuiicst ymeer | OOydaromuiicss — ymeeT
yMeeT HCIIONB30BaTh | yMEET  HCHOJIB30BaTh HCTIOTB30BaTh HCTIOTBb30BaTh
OCHOBHBIE  3aKOHBI | OCHOBHEIC 3aKOHBI OCHOBHEBIE 3aKOHBI OCHOBHEIC 3aKOHBI
€CTECTBCHHOHAYJHBIX | €CTeCTBEHHOHAYIHBIX €CTeCTBCHHOHAYYHBIX | €CTECTBEHHOHAYIHBIX
muctutuinH (¢u3ukn) | qucuutuinH  (Gusukn) | gucnutuaH (Gusukn) | gucnuiuiH - (Qusnkm)
TUTS pemeHus | s pereHus JUTSL pEIICHUS TUTs pemeHus
CTaH/apTHHIX 33/1a4 B | CTAaHJApTHBIX 3aJad B | CTaHAAPTHHIX 3a/lad4 B | CTaHJApTHBIX 3agad B
COOTBETCTBUH C | COOTBETCTBHHU c COOTBETCTBHH C COOTBETCTBHHU c
HarpaBJIeHHOCTHIO HAarpaBJIeHHOCTHIO HaIpaBJIeHHOCTHIO HaIpaBJIeHHOCTHIO
npodeccroHaNbHOM npodecCHOHANBHOMN podecCHOHANBHOMN npodeccroHabHOM
JIeSITeIIbHOCTH JeATEILHOCTH JIeSITEIIbHOCTH JeATeIIbHOCTH
F1.0.10-H.1 OO6yJatomnimiics: He Obyuarommiics cnabo OO0ydatontuiics ¢ Obyuarommiics
BJIa/IeCT HaBBIKAMU BJIa/IeeT HaBBIKAMU HEOOIBIITIMHA CBOOOTHO BIIaficeT
HCTIONIb30BaHUS WCTIOIb30BaHUS 3HAHUH 3aTpYAHCHUSMHA HaBBIKAMHU
3HAaHUI OCHOBHBIX OCHOBHBIX 3aKOHOB BJIa/IeCT HaBBIKAMU WCTIOJIb30BaHMUs 3HAHUH
3aKOHOB €CTeCTBCHHOHAYYHBIX | WCIIONB30BAHUS 3HAHUH OCHOBHBIX 3aKOHOB
€CTeCTBCHHOHAYYHBIX | AHUCIUILTHH ((PU3UKH) OCHOBHBIX 3aKOHOB €CTeCTBCHHOHAYIHBIX
JUCUUILIHH ((DU3UKH) JUIsl pELICHUS €CTECTBEHHOHAYUYHBIX JUCUUILIHH ((DU3UKH)
JUISL peLIeHUS CTaH/IapTHBIX 3a/1a4 B JUCUUIUTHH ((DU3UKH) JUISL peLLICHUS
CTaHAapTHBIX 33/1a4 B COOTBETCTBHH C JUISL peLICHUS CTaH/apTHBIX 3a/1a4 B
COOTBETCTBHH C HaIpaBJICHHOCTHIO CTaH/apTHBIX 3a/1a4 B COOTBETCTBHH C
HaIpaBJIeHHOCTHIO npodecCHOHANBHOMN COOTBETCTBHH C HarpaBJIeHHOCTHIO
npodeccHoHaNBHOMN JeATEILHOCTH HaIpaBJIeHHOCTHIO npodeccroHabHOM
JeSITeTPHOCTH po¢eCCHOHATBHOM JEeSTeTHbHOCTH
JIeSITeIbHOCTH

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

Tunosble KOHTPOJIbHBIE 33JaHUSI U MaTepHalibl, HEOOXOAUMBIE JIUIsl OLIEHKH 3HAHWW, YMEHUH U
HaBBIKOB, CO/IEPIKATCS B yUeOHO-METOIMYECKUX pa3paboTKax, IPUBEICHHbBIX HIKE.

1. Mexanuka. MounekynspHas ¢u3MKa ¥ TepMOJMHAMUKA [DJIEKTPOHHBIA pecypc]
71a00paTOPHBIM MPaKTUKYM A CTYACHTOB OYHOM M 3a04HOM (opMbl 0OydeHus [HampaBiIeHUH
35.03.06 Arpoumnxenepus, 13.03.02 DnextposHepretrka u snekTpoTexHuka, 19.03.02 ITpomykTb
MIUTaHUS U3 PACTUTENBHOIO ChIphs, 23.03.03 DkcmmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUIeKCOB, crnenuanbHocTu 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJOTUYECKHE cpeacTBal /
IOxHOo-Ypansckuiit 'AY, UHctutyT arpounnxkenepun ; coct.: E. M. bacapeiruna, 0. A. Hukummz .—
2-¢ m3a., uctp. 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. MonexynspHas ¢usuka [DIeKTpoHHBIM pecypc] : meron. ykazanus / cocr.. E. M.

Bbacapeiruna [u ap.] ; FOxuno-Ypansckuit 'AY, UnctutyTt arpontkenepun .— Yensobunck: HOxHo-
Ypansckuii T'AY, 2017 — 20 c.— Hoctyn u3 JIOKAJIbHOM ceTu
http://nb.sursau.ru:8080/localdocs/fisika/13.pdf. — Hocryn u3 cetn WNHureprer

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

4. MeroauvecKkue MaTepuaJibl, ONpeaeasoiue Npoueaypbl OleHNBAHUS 3HAHU, YMEHUI,
HABBIKOB M (MJIM) ONBITA AeSITeILHOCTH, XaPAKTEPU3YIOIINX C(POPMHUPOBAHHOCTH
KOMIIeTeHIMH

B nanHOM paszgene MeTOIWYECKHE MaTEpHallbl, OMNPENEISAIOIINE MNPOLEAYpPhl OLICHUBAHUS
3HaHWM, YMEHHI, HABBIKOB M (WJIM) ONBITA AESITEIbHOCTH, MO JUCHUIUIMHE «DPU3MKa», TPUBEACHBI
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http://nblocaldocs.sursau.ru:8080/localdocs/vmat/44.pdf
http://nb.sursau.ru:8080/localdocs/fisika/13.pdf
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MPUMEHUTEIPHO K KaXIOMY M3 HCIHOJb3YEeMbIX BHUIOB TEKYIIErO0 KOHTPOJS YCIHEBAEMOCTH U
MIPOMEXYTOUHOM aTTecTalli 00yJaromuxcsl.

4.1. OneHoYHbIE CPeACTBA ISl MPOBEAEHUS TEKYLEr0o KOHTPOJISl yCIIeBAeMOCTH
4.1.1. Onpoc Ha NPAKTUYECKOM 3aHATUU

OTBeT Ha MPAKTUYECKOM 3aHSATUU UCIOIb3YeTCs JIJIsl OLIEHKH KaueCTBa OCBOCHHS 00y4YarOIUMCS
OCHOBHOH TpodeccHoHaNbHON 00pa30oBaTeIbHON MPOTrpaMMBI MO OTAEIBHBIM BOIPOCAM M TEMaM
IUCHUIUIMHBL. Tembl W TMaHbl 3aHATHN (CM. MeToApa3paboTkKu M. 3) 3apaHee CcOOOLIAIOTCS
oOyyaromumcsi. OTBET OIICHHMBACTCS OLICHKOH «OTIMYHO», «XOPOIIO», «YIOBJIECTBOPUTEIBHOY» HIU
«HEYJOBJIIETBOPUTEIBHO.

Ne O1ieHOYHBIC CPEIICTBA Ko u HanMeHOBaHHE
TunoBble KOHTPOJBbHBIE 3alaHus © (W) WHBIE MaTepHAabI, WHIUKAaTOpa
HEOOXOMMBIE JJIsl OLICHKU 3HAHUI, YMEHUH, HABBIKOB M (WJIN) OIBITA KOMITCTCHIIHH
JIeATEIbHOCTH, XapaKTEePU3YIOIINX c(hOpMHUPOBAHHOCTH
KOMIICTCHIIMIA B IMPOLIECCE OCBOCHMS IUCITUTITMHBI

1 | Auck pammycom 20cm  Bpaimiaercs COTJacHO  YPaBHEHUIO NI-1 onk-1.
o=A+Bt+Ct? rge A=3 pax; B=-1c¢1; C=0,1c¢? ¢ - yroJl MOBOpoTa Hcnonb3yer

pamuyca aucka. OnpenenauTs Ui MOMeHTa BpeMeHH 4,0 ¢ 3HaueHue OCHOBHBIC 3aKOHBI
yrjla MeXIy BEKTOpaMH IMOJHOTO W HOPMAaJbHOTO YCKOPCHHH, a | €CTECTBEHHOHAYYHBIX
TaKXe YUCII0 000POTOB, CACTAHHBIX JTUCKOM K JAHHOMY MOMEHTY OT JTMCIUTUTAH JIJIS
Havyaia BpaiieHus. M300pa3uTh BEKTOPHI BCEX KHHEMATHUYCCKHX perieHus
BCJINYKMH B yKa3aHHBII MOMEHT BPEMEHH CTaHJApPTHBIX 33]a4 B
COOTBETCTBHUH C
HaIMpaBJICHHOCTHIO
npodeccuoHanbHOM
JICSITETIbHOCTH

Kputepun onenku orBera (Tabil.) TOBOIATCS JO CBEACHUS OOYYAIOIIMXCS B Hayale 3aHATHU.
OreHka 00BSBIIAETCA 00YUAIONMIEMYCsl HEMTOCPEICTBEHHO MOCIIE OTBETA.

IIkaJua Kpurepuu oneHnBanus

- 00yJaroIuiics TOJTHO YCBOMII YUeOHBI MaTepuan,

- HpOSIBJ'IﬂeT HaBBIKKW aHaJn3a, O606III€HI/I$[, KpI/ITI/I‘IGCKOFO OCMBICJICHUA
Y BOCHPUSATHS MHPOPMAIINH, HABBIKA OMMCAHUS OCHOBHBIX (PH3UYECKHX
3aKOHOB, SIBJIEHUW U MPOLIECCOB;

- Marepuajg M3JO0KEH TIPaMOTHO, B OIPEIACICHHOW JIOTHUYECKOMN
MOCJIEI0BATEIFHOCTH, TOYHO UCIIOJIb3YETCSI TEPMUHOJIOTHS;

- TIOKa3aHO YMEHHUE WJUIIOCTPUPOBATH TEOPETUUECKUE MOJIOKECHUS
KOHKPETHBIMHU IIPUMEPAMH, IPUMEHATh UX B HOBOUM CUTYyalUH;

- MPOJIEMOHCTPUPOBAHO YMEHUE PEIIATh 33]1a4H;

- MOFYT 6BITL HOHYIIIeHI)I OOIHA—AIBE HCTOYHOCTHU HpI/I OCBCILICHNU
BTOPOCTETIEHHBIX BOMPOCOB.

Onenka 5
(oTHMuHO)

OTBET Y/IOBJICTBOPSICT B OCHOBHOM TPEOOBAHUSAM Ha OIEHKY «S5», HO TIPH
Ornenka 4 9TOM UMEET MECTO OJIMH U3 HEAOCTaTKOB:

(xoporo) - B YCBOCHHM Y4eOHOTO Marepuaja JOMYIIeHbl HEOONbIHNe MPOOebl,
HE MCKa3UBIIIKE COIEPKAHHIE OTBETA;

- B pCIICHUHU 3aa4 JOMYIICHBI HE3HAYUTCIIbHBIC HCTOYHOCTH.

- HEMOJIHO WJIM HETOCJIEN0BATEIbHO PACKPHITO CONEPKAHUE MaTEpHalIa,
HO IMOKa3aHO o0Ilee MOHMMAaHUE BOIpPOCa U IPOJEMOHCTPUPOBAHBI
YMEHHs], JOCTATOUYHbIE JIJIs AAJIbHEHIIET0 YCBOCHHUsI MaTepuaa,

Ouenka 3
(YZOBIETBOPUTEIIBHO)
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- UMENHCh 3aTPyAHEHMs] WIM JONYIIEHbl OIIMOKKM B ONpeAeleHUN
MOHATHI, WCIOIb30BAaHUH TEPMHHOJOTHH, OMHCAHUU (DU3HMUECKHUX
3aKOHOB, SIBJICHUI M MPOLECCOB, PEUICHUH 3a]1a4, UCIIPABICHHBIE MOCTIE
HECKOJIbKUX HABOJAIIUX BOMPOCOB;

- HEMOJIHOE 3HaHHWE TEOPETHYECKOro Marepuala; oOydaroluiics He
MOXXET MPUMEHUTH TEOPHIO B HOBOM CUTYaIlUH.

- HE PacKpbITO OCHOBHOE COZIepKaHHe yueOHOro Marepuaia;

- o0Hapy)XeHO HE3HaHWE WJIM HEMOHMMaHHWe OoJbIled win Haumboiee
Ba)XHOH yacTu y4eOHOro Marepuaa;

- JIOMYIIEHBI OMMOKM B ONPENEICHUU NOHATHH, MPH HCIOIb30BAHUU
TEPMUHOJIOTUH, B ONMCAaHUM (U3NYECKMX 3aKOHOB, SBICHUH U
IIPOLIECCOB, PEIIEHUU 33134, KOTOpblE HE HCIPABIEHBI IOCIE
HECKOJIBKMX HABOJSIIMX BOIPOCOB.

Ouenka 2
(HEYTOBJICTBOPUTEIIHHO)

4.1.2. OuenuBanue ot4era mo JadboparopHoit pabore

Otuer no nabopaTopHOi paboTe UCMONIB3YETCs AJISl OLICHKH KaueCTBa OCBOCHHUS 00ydaromuMces
OCHOBHOU TIPO(heCCHOHATBLHOM 00pa30BaTEIBLHOM MPOTPAMMBI 10 OTACIBHBIM TeMaM JHCIHUILTAHBL.
Copepxanne u ¢popMa oT4eTa 110 JT1a0OPaTOPHBIM PAOOTaM MPUBOAUTCS B METOJINYECKUX YKa3aHUSIX K
naboparopaeiM pabotam (m. 3 POC). CoxepxaHue oTyeTa M KPUTEPUU OIEHKH oTdera (Tabi.)
JIOBOJIATCS JIO CBEICHHUsI O0YYAIOIIUXCS B HAUAJIC 3aHSATHIA.

Ne OueHoyHbIE CPECTBA Kon v HanmeHnoBaHue
TunoBble KOHTPOJbHBIC 3afaHusl U (WJIM) UWHBIE MaTepuabl, WHJUKaTOpa
HEOOXOUMBIC JUIsI OIEHKH 3HAHWW, yYMEHWW, HABBIKOB W (WJIH) KOMIIETEHIIUH
OMbITa JEATEIbHOCTH, XapaKTepU3yWIIUX CHOPMUPOBAHHOCTD
KOMIIETEHIIMH B MPOLIECCe OCBOEHUS! IUCLUIIIHBI

1 1. YTo Ha3bIBaETCS CUIJION TSXKECTH? N/I-1 onk-1.

2. Yto nogHUMaeTcs Mo CUIOH BCEMUPHOTO TATOTEHUS? Hcnonssyer

3. 3anumute GopmMyy I ONpe/IeeHUs] YCKOPEHUS CUIIbI TSKECTH. OCHOBHBIE 3aKOHBI

4. Kak omnpezensieTcsi yCKOpeHHe CBOOOIHOIO MaJeHMsI C TOMOUIbI0 | €CTECTBEHHOHAYYHBIX

MaTeMaTHU4eCKOro MasiTHUKa? JUCUUIUINH AJIs

5. Yro Ha3bIBaeTCs MAaTEMATUYECKUM MasiTHUKOM? pereHus

6. Kak ompegenuTs mepuon KoNleOaHW MaTEeMAaTUYECKOTO | CTaHAApPTHBIX 337134 B

MasiTHUKa? COOTBETCTBHH C
HaIpaBJIEHHOCTHIO
npodecCHOHATTbEHON

JESITEIIBHOCTH

OTuer oLEHUBAETCA MO YCMOTPEHUIO IPENOAABATENsl OLEHKOH «OTJIMYHO», «XOPOLIO»,
«yZIOBJIETBOPUTEIILHO», «HEYJOBIETBOPUTEIBHO» WJIM OLEHKOM «3auTE€HO», «HE 3auTeHo». OneHka
«3aUTE€HO» CTaBUTCS oOydarommmcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPHUTEPUSM,
YCTAQHOBJICHHBIM JJISI TOJIOXKHUTEIBHBIX OLEHOK («OTIUYHO», «XOPOLIOY», «yIOBIECTBOPHUTEIHHOY).
OneHka 00BsABISIETCS 00YYAIOLEMYCS] HEITOCPEACTBEHHO IOCIE CAAYM OTUETa.

IIkaJua Kpurepum oueHnBaHus

- U3JI0)KEHHE MaTepualia JOTHYHO, TPaMOTHO;
- CBOOOTHOE BJIa/ICHHE TEPMHHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh M OOOCHOBATh CBOM CYXKICHHUS NPU OTBETE Ha
KOHTPOJIbHBIC BOIIPOCHI;

- YMEHHE ONHUCHIBATh (PU3NUECKUE 3aKOHBI, SIBICHHS U MTPOIIECCHI;

- YMCHUC IMIPOBOJNUTH U OLICHUBATDb PE3YJILTAThI HSMepeHHﬁ;

- c1ocOOHOCTB PelIaTh 334a4H.

Onenka 5
(oTHMuHO)
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HIkana Kpurepuu oneHuBanus
- U3TI0’KEHHE MaTepHalia JJOTHYHO, TPAaMOTHO;
- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;
Onenka 4 - OCO3HAHHOE IPUMEHEHHE TEOPETUYECKUX 3HAHUM JUIsI ONMCAHMS
(xopo1o) (Gu3NYeCKUX 3aKOHOB, SIBJIEHUH U IPOLECCOB, PEIIEHUS KOHKPETHBIX
3a1a4, IPOBEICHUS U OLEHHUBAHUSA pe3yJIbTaTOB WM3MEPEHUN, HO
coJiepkaHue U (hopMa OTBETa UMEIOT OT/IEIbHbIE HETOYHOCTH.
- U3TI0’KEHHE MaTepHalia HEeMOJIHO, HETIOCIeI0BaTeIbHO,
- HETOYHOCTH B OINpPEJAEICHUU IMOHATUHA, B NPUMEHEHUM 3HAHUN JUIs
Ouerka 3 onucaHust (U3NYECKHX 3aKOHOB, SIBJICHUH U TPOLECCOB, pemeHvI/ISI
KOHKPETHBIX 3a/1a4, IPOBEICHMS U OLIEHUBAHMsI PE3y/IbTaTOB U3MEPEHNUH,
(YIOBIETBOPUTEIHHO) .
- 3aTpyAHEHUS] B 000CHOBAaHUM CBOMX CYKJICHHIA;
- 0OHapy)XMBaeTCsl HEJOCTaTOYHO IIIyOOKOEe IOHMMAaHUE H3YYEHHOIO
MaTepuana.
- OTCYTCTBUE HEOOXOAMMBIX TEOPETUUECKUX 3HAHMI; JOMYIIEHbI OIIUOKH
B ONpCaAcCICHUU MOHATHHA W OIHNCAaHUU (1)I/I3I/I‘IeCKI/IX 3aKOHOB, SIBIICHUM U
Onenka 2 IIPOLIECCOB, MCKAXKEH HX CMBICI, HE peIleHbl 3aJjauyd, HE MPABUIIBHO

(HEey10BJIETBOPUTEIILHO)

OLICHUBAIOTCSI PE3YJIbTaThl U3MEPEHUI;
- HE3HaHME OCHOBHOIO0 Marepuajna y4yeOHOW MpOrpaMMbl, JIOIYCKAarOTCS
rpyObie OMOKH B U3JI0KECHUH.

HIxkana

Kputepun onenuBanus

OI_IGHKa GaYTCHO»

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

- YMEHHE BBICKa3bIBaTh U OOOCHOBATh CBOM CYXJICHUS NPU OTBETE Ha
KOHTPOJIbHBIC BOTIPOCHI;

- YMEHHE ONMUCHIBATh (PU3NYECKUE 3aKOHBI, SIBICHUS U MPOIIECCHI;

- YMEHHE MMPOBOJUTH M OIICHUBATH PE3YJIbTAThI N3MEPEHUM;

- CHOCOOHOCTh pellaTh WHXKEHEPHBIE 3aJadd (JOMYCKaeTCs Hajauudue
MaJIO3HAYUTEIBHBIX OMMOOK WM HEIOCTATOYHO IOJIHOE PACKPBITHE
coJiep>KaHue BOMPOCa WU MOTPEIIHOCTh HEMPUHIIMITHAIBHOTO XapaKTepa
B OTBETE Ha BOIPOCHI).

OI_IGHKa «HEC 3a4YTCHO»

- OTCYTCTBHE HEOOXOJUMBIX TEOPETHUECKUX 3HAHUH; JOMYIIEHbI OIMOKH
B OIpENEICHUH MOHITUNA M ONMMCAHUU (PU3NYECKUX 3aKOHOB, SIBICHUU U
IIPOLIECCOB, MCKAXKEH MX CMBICI, HE PEIIECHBbI 3aladd, HE INPaBUIbHO
OLICHUBAIOTCSI pe3yJIbTaThl U3MEPEHUI;

- HEe3HAaHUE OCHOBHOTO Marepuana yu4eOHOH MporpaMmbl, JOMYCKAaIOTCS
rpyOble OIIMOKH B M3JI0KEHHUH.

4.1.3. TectupoBanue

TCCTI/IpOBaHI/Ie HCIIOJIB3YCTCA JJIsI OLCHKH Kade€CTBa OCBOCHHA 06yanOIHHMC$I OCHOBHOM

npodeccuoHaIbHONH  00pa3oBaTeIbHOM  MPOTrPaMMBbI

o OTACIBHBIM TEMaM HWJIM  pas3aciiaM

JTUCUUIUIMHBL. TecT mpencTaBiseT co00i KOMIUIEKC CTaHAAPTU3MPOBAHHBIX 3aJaHUN, MO3BOJISIOIIUI
YOPOCTUTH MPOLEAYPY H3MEpeHHs] 3HaHUW M yMeHHH oOydaromuxcs. OOy4arommmcsi BbLAAIOTCS
TECTOBBIE 33/1aHUS ¢ (POPMYIUPOBKON BOMPOCOB U MPEAJIOKEHUEM BHIOpATh OJIMH MPABUIIBHBIN OTBET
13 HECKOJIBKUX BapUAHTOB OTBETOB.

No

OHCHOHHLIC CpcacTBa KO,[[ 1 HAUMCHOBAHHC

TunoBble KOHTpOJbHBIE 3afaHHsl W (WJIM) HHbIE MaTepUalbl,
HEOOXO/AMMBIE JJISi OLEHKM 3HAaHWN, YMEHUH, HAaBBIKOB U (WJIH)
ONbITA  JIEATEJIBbHOCTH,

WHAMKATOpa
KOMIIETEHLINU

XapakTepU3YIIUX  cGOpMHUPOBAHHOCTh
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KOMITETCHITMI B TPOIIECCE OCBOCHUS AUCITUTIIMHBI

1. Eciu uMmmynbc CUCTEMbl MaTE€pUAIbHBIX TOYEK B OTCYTCTBHH
BHEUIHUX CHJI OCTaeTCs MOCTOSIHHBIM, TO LIEHTP Macc 3TON CUCTEMbI
MOXET JIBUTATHCH ...

- PABHOMEPHO U NPSIMOJIHUHEIHO

- C IOCTOSTHHBIM YCKOpPEHUEM

- C IEPEMEHHBIM YCKOPEHHEM

- 110 OKPY>KHOCTH C TIOCTOSIHHOU CKOPOCTBIO

2. MoMeHT MHepIHMH TOHKOro oOpyda maccod M, pagumycom R
OTHOCUTEJIBHO  OCH, IpOXOAdAIed uepe3 LeHTp oOpyua
MEPIEeHIUKYISIPHO IUIOCKOCTH, B KOTOPOH JEKUT OOpydY, paBeH
I=mR?. Ecnu och BpalieHus HEpEeHECTH MapalielbHO B TOUKY Ha
o0Opyue, To MOMEHT HHEPIIUU 00py4a

- YMEHBIINTCSA B 2 pa3a

- yBenuuutcs B 1,5 paza

- HE U3MEHUTCSA

- ymeHbIuTes B 1,5 paza

- YBeJIMYHUTCH B 2 pa3a

3. OTHOCUTENBHOIN BEIUUYUHOM SBIISETCS ...

- CKOpPOCTb CBETa B BaKyyMe

- OapUOHHBIH 3aps

- JJIMTEJbHOCTH COOBITHSA

- SJIEKTPUUYECKUH 3apsij

4. Cpennsisi KHHETUYECKasl SHEPTHUS MOJICKYJIbI UACAIBHOTO Ta3a IMpH

temneparype T paBHa e=ikT/2.. 31ech I=Ng+ Ngp+2Nk, T1E Ny, Nyp, Nk—
YHCIIO CTeNeHeld CBOOOABI MOCTYNMATEeNLHOTO, BPAINATEIFHOTO H
K0J1e0aTeNbHOr0 ABMXKEHUN MoJeKyinbl. [Ipu yciioBuu, 4To UMEIOT
MECTO TOJIBKO MOCTYIATENIbHOE W BpallaTelbHOE IBUKCHUE, IUIS
Bojopona (Hz) uucno i paBHO

5. B mporecce M30TEPMUUYECKOTO COOOIICHHsS TeIjla MOCTOSHHOM
Macce UJIealbHOro ra3a ero SHTPOIus ...

- HE MEHSETCS

- YMEHbIIAeTCs

- YBeJIHYNBaeTCs

6. VI3MeHeHHe BHYTPEHHEW JHEpPruM Ta3a IPOU3O0LLIO TOJBKO 3a
cueT paboThI CKaTHs ra3a B ...

- U30TEPMHUYECKOM MpoIiecce

- 13006apHOM Ipolecce

- U30XOpPHOM IIpoliecce

- aanadaTHu4YecKOM mpouecce

7. Toweunslil 3apsg +q HAaXOAWUTCA B LEHTpe cdepuueckoit
noBepxHocTu. Ecnu 3apsan cMecTuTh U3 LEHTpa cdepsl, ocTaBiss
€ro BHYTpU Hee, TO IIOTOK BEKTOpa  HANpsSKEHHOCTU
3JIEKTPOCTATUYECKOT'O MOJIS Yepe3 MOBEPXHOCTh CHepsHl. ..

- YMEHBIINTCS;

- He UI3MEHUTCH,

- YBEIMYUTCS

W-1 onk-1.
Hcnons3yet
OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCTIUTUTAH JIst
pelieHus
CTaHJIaPTHBIX 33124 B
COOTBETCTBHH C
HATPaBIEHHOCTHIO
npodecCuoHaTbHON
NESTEIIbHOCTH

27




8. Ecnu yBenuuuTh B JBa paza HANPSDKEHHOCTb AJIEKTPUYECKOTO
T0JIsL B IPOBOJHUKE, TO YACNIbHAS TETUIOBASI MOITHOCTH TOKA ...

- YMEHBIINUTCSA B J[Ba pa3a;

- HE UBMCHUTCS;

- yMeHbIIUTCA B 4 pa3a

- YBeJIHUNTCH B 4 pa3a;

- YBEJIMUHUTCS B JIBa pa3a;

9. Ilpu mOMEHmIEHUU IUAINEKTPUKA B DIIEKTPUYECKOE TIOJIE
HAMpPsDKEHHOCTh  DJIGKTPUYECKOTO TOJS BHYTPpU OECKOHEYHOTO
OJTHOPOJHOTO M30TPOIHOTO JTUAJIEKTPUKA C AUDIECKTPUYECKON
MIPOHUIIAEMOCTBIO € ...

- OCTaeTcs HEeM3MEHHOM,

- OCTAETCS PABHOW HYJIIO;

- YBEJIMUUBAETCS B € pa3s;

- YMeHbIIIaeTcs B € pa3

10. YMeHbllIeHUE aMIUTUTY bl KOJICOaHUI B CHCTEME C 3aTyXaHUEM
XapaKTepu3yeTcss BpeMeHeM perakcanuu. Eciu nmpu HEHM3MEHHOM
OMMYECKOM COIPOTHUBICHUHU B KOJeOATEIHbHOM KOHTYpPE YBEIUYHUTH
B 2 pa3a MHAYKTUBHOCTh KaTYIIIKH, TO BpEMs pellaKCaIliu. ..

- YMEHBIINUTCA B 2 pas3a;

- YBEJIMUHUTCA B 2 pa3a;

- yBenuuuTCs B 4 pasa,

- yMeHbIINTCA B 4 pasa

Ilo pesynpraTam Tecta oOOyyaromeMycs BBICTaBIAETCS OLIEHKA «OTIMYHO», «XOPOIIOY,
«yJlOBJIETBOPUTEIBHO» WU «HEYIOBJIETBOPUTEIHHOY.

Kpurepun ouenuBanus orBera (Taln.) NOBOAATCA A0 CBEAEHHS OOydaroluXcs OO Hadaja
TecTUpoBaHus. Pe3ynbTar TecTUpoBaHUS OOBSABISETCS 00ydaroLIeMycsl HEMOCPEACTBEHHO IOCIIE €ro
ClIa4H.

Mhcaa (% npamtAwY oTBETOR
Orenka 5 (OTIMYHO) 80-100
Orenka 4 (X0oporio) 70-79
Onenka 3 (yIOBIETBOPHTEIHHO) 50-69
OueHka 2 (HeynOBIETBOPUTEIIBHO) Menee 50

TecroBble 3amaHMs, HUCHOJB3YIOLIMECS M OLEHKM KadyecTBa JUCHUUIUIMHBI C TOMOILBIO
nH(pOpMallMOHHBIX TexHonoruii, mnpuseneHsl B PIIJ[: «10. HMuHdopmanuroHHblE TEXHOJIOTUH,
UCMOJb3yeMble TpPU OCYILECTBIEHHH OO0pa3oBaTEIbHOIO Mpolecca MO JUCHUIUIMHE, BKIOYAs
nepevyeHb NPOrpaMMHOTO oOecTieueH sl 1 MHPOPMAIIMOHHBIX CIIPaBOYHBIX cucTeM» - My TestX10.2.

4.2. IIpoueaypsl U OlIEHOYHBIE CPEACTBA /ISl NPOBEACHUS NMPOMEKYTOYHOM aTTecTaAlluU

4.2.1. 3auer
3auer sBnsercs (GopMOW  OIEHKM KadecTBa OCBOSHHUS  OOYyYarOIUMCS  OCHOBHOM
poeCCHOHAIBHONW 00pa30BaTEIbHOM MPOTpaMMbl MO pasnenam auciuruinHel. [lo pesympTatam
3aueTa 00yJaronieMycsl BEICTABIISIETCS OLIEHKA «3aYTCHO» UITH «HE 3a4TCHOY.
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3aqu HpOBO[[I/ITC}I II0 OKOHYAHHMU YTCHUA JIGKI_[I/Iﬁ MU BBIIIOJIHCHUA Ha60paT0pHBIX
(IpaKTUYECKUX) 3aHATHH. 3a4eT NMPUHUMACTCSA MPENoJaBaTeIsIMHU, MPOBOJUBIIMMH J1a0OpPATOPHBIE
(mpakTUYecKre) 3aHATUS, WIM YUTAIOIMMU JICKIUU 1O JaHHOW AUCHUIUIMHE. B ciayudae orcyTcTBUS
BEAYLIECro IMpenojaBaTeis 3adyeT NPUHUMAETCS MpenojaBaresieM, Ha3HAYEHHBIM PacHopsiKEHUEM
3apenyromiero kageapoii. C paspeimieHus 3aBeayroniero kadenapoii Ha 3a4eTe MOKET MPUCYTCTBOBATH
npenoaaBaTelb Kadeapsl, TPUBICUCHHBIN ISl IOMOIIM B IIPUEME 3a4eTa.

[IpucyTcTBHE Ha 3adere mpemnojaBateneid ¢ apyrux kadeap 0€3 COOTBETCTBYIOMIETO
pacnopspKeHHs peKTopa, IPOpeKTopa 1Mo yueOHo# padoTe win ekaHa GpakyiabTeTa HE T0MyCKAeTCs.

®opma(pl) MPOBEACHUS 3aueTa (VCMHbIL ONpoC NO Oulemam, HUCbMeHHAs paboma,
mecmupogarue u Op.) ONPENCISIIOTCA KadeIpoil U JOBOIATCS O CBEICHHS OOYYarolIuXcs B Havdaje
ceMecTpa.

Jns mpoBeneHus 3a4eTa BEAYIIMH MpenojaBaTelib HaKaHyHE MOJIy4aeT B JCKaHATe 3a4€THO-
9K3aMEHALMOHHYIO BEIOMOCTb, KOTOpasi BO3BPAILAECTCS B JICKAHAT MOCJIE OKOHYAHUS MEPONPUATUSA B
JICHb MPOBEACHUS 3a4€Ta WU YTPOM CIIEIYIOIIErO JHS.

OOyuaromuecs IpH sSIBKE Ha 3a4eT 00513aHbl UMETh MPU ce0e 3a4E€THYI0 KHIKKY, KOTOPYIO OHU
MPEIBABIISAIOT MPENOIaBaTENIO.

Bo Bpemst 3aueta oOyyvaronuecss MOT'YT MOJIb30BATHCS C Pa3peIICHUs BEAYIIEro MPernoaaBaTeist
CIPaBOYHON M HOPMATUBHOM JIUTEPATYPOH, IPYTUMH MOCOOUSIMHU U TEXHUYECKHUMH CPEICTBAMHU.

Bpewmst moaroroBku oTBeTa B YCTHOHM (hopMe MpH cAade 3adera JOJDKHO COCTaBIIATh HE MEHEE
20 MuHYT (TI0 KEJIaHUI0 00YYarOIIerocst OTBET MOKET ObITh JOCPOUYHBIM). Bpems oTBeTa - He 6osee 10
MHUHYT.

[IpenogaBaTento MpeaoCTaBIsAETCS MPaBO 33aBaTh 00YJAOIIMMCS JAOMOJHUTEIbHBIE BOMIPOCHI
B paMKax HpOFpaMMLI JOUCIHHUIIJINHBI.

KauecTBeHHass OLIEHKa «3auT€HO», BHECEHHass B 3a4eTHYKD KHUXKKY M 3a4E€THO-
9K3aMEHAIMOHHYIO BEJIOMOCTb, SIBJISIETCSl PE3YJIbTATOM YCIEIIHOTO YCBOSHHUS Y4eOHOT0 MaTrepuara.

Pe3ynpraT 3aueta B 3aYETHYH0 KHUJKKY BBICTaBJISETCS B JEHb IPOBEIACHUS 3auera B
MPUCYTCTBUU camoro obOydvatomierocs. IlpernogaBaTennt HECyT NMEPCOHATBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHUs 3allMCEed O Pe3yabTarax IIPOMEXYTOUYHOW aTTECTALlMU B
3&‘-ICTHO'3K33MGHaIII/IOHHyIO BCIOMOCTH U B 3a4YCTHBIC KHUKKHU.

Ecnu oOyuaromuiicss siBUJICS Ha 3a4€T U OTKA3alCs OT MPOXOXKACHUS aTTECTAllUU B CBSI3U C
HEMOJITOTOBJIEHHOCTHIO, TO B 3aY€THO-7K3aMEHALIMOHHYIO BEIOMOCTh €MY BBICTABISIETCS OLIEHKA «HE
3a4TECHO.

HesBka Ha 3a4eT oTMeUaeTCs B 3a4€THO-IK3aMEHAITMOHHOM BEJOMOCTH CIIOBAMU «HE SBHIICS.

Hapymienne AWCHMIUTUHBL, CIHCHIBAHUE, HCIIOJNB30BaHHE OOYUYaIOIIMMUCS Hepa3peIIeHHbIX
IICYaTHBIX U pYKOHI/ICHBIX MaTepI/IaJ'IOB, MO6I/IJ’II)HBIX TCJ'[e(l)OHOB, KOMMYHI/IKaTOPOB, INIAHIICTHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUAOB JTUYHON KOMMYHUKAIIMOHHONW U KOMIBIOTEPHON TEXHUKU
BO BpeMsi 3auera 3ampenieHo. B cimydae HapymieHus 3Toro TpeOOBaHMs TMperojaBaTelb 00s3aH
yIaJIUTh 00YJarolIerocs U3 ayAUTOPUU U IPOCTABUTH €MY B BEIOMOCTH OIIEHKY «HE 3aYTEHO.

OOyyarommMcsi, HE CHABUIMM 3aueT B YCTAHOBJIEHHBIE CPOKHU IO YBAKUTEIbHON NpPUYMHE,
WHUBUIYAIbHBIE CPOKHU TIPOBECHHSI 3a4€Ta ONPEACTSIOTCS JeKaHOM (haKyIbTeTa.

OOyuarommecsi, HWMEIONHME aKaJeMHUYECKYI0 3aJ0JKEHHOCTh, CIAlOT 3a4eT B CPOKH,
ompezenseMbie YHUBepcUTeTOM. MHpopMmanus o JIUKBUIAIMHM 33J0JDKEHHOCTH OTMEdaeTcs B
9K3aMEHAIIMOHHOM JIHCTE.

Jonyckaercs ¢ paspelieHus AeKaHaTa M JOCPOYHAs clladya 3a4eTa C 3alUChi0 Pe3yJbTaTOB B
SK3aMEHAIIMOHHEIN JINCT.

NHBanuael ¥ jMmna ¢ OrpaHUYEHHBIMU BO3MOXHOCTSMM 3JI0POBbSl MOT'YT C/IaBaTh 3a4€Thl B
CpOKI/I, yCTaHOBJ'IeHHI)Ie I/IHI[I/IBI/I)IyaJ'H)HI)IM yT-Ie6HI)IM IIJIAaHOM. I/IHBaJ'II/IJII)I u Junaa C OFpaHI/I‘—IeHHI)IMI/I
BO3MOXHOCTSIMU 3JI0POBbsI, UMEIOIINE HAPYIIEHUsI OIMOPHO-ABUIaTEIbHOIO aIlapara, JIO0MYyCKarTCs
Ha aTTECCTAlIlMOHHBIC UCIIBITAHUS B COHpOBO)KJIeHHI/I aCCI/ICTCHTOB'COHPOBO)K)I&IOHII/IX.

[Tpouenypa mpoBeneHUs MPOMEKYTOUHOM aTTECTallMH JIsi OCOOBIX CIIy4aeB H3II0KEHA B
«[TonmoxxeHNM O TEKyIIeM KOHTPOJIE YCIEBAEMOCTH U MIPOMEKYTOUYHOM aTTeCTallMk O0Yy4aroIUuXCs 10
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OIIOIl OakanaBpmara, crenuanurera u maructparyps» O@I'BOY BO IOxno-Ypansckuit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne O11eHOYHBIE CPEJICTBA Kon n HanmenoBanue
TumnoBble KOHTPOJIbHBIE 3aJaHusi W (WJIU) HWHBIE MaTepUabl, WHJUKaTOpa
HEOOXOUMBIE JJIsl OLIEHKHU 3HAaHUN, YMEHUI, HABBIKOB U (MJIM) OIBITA KOMIIETEHIIUH
JESTEIIbHOCTH, XapaKTePU3YIOMHNX CHOPMHUPOBAHHOCTh KOMIIETCHITHIA
B ITPOLIECCE OCBOCHMUSI IUCIUILIMHbI

1. l. DIIEKTPUUECKUI 3apsa. B3anmoneiicteue 3apsa0B. NI-1 onk-1.
DJeKTpocTaThyeckoe Tmosie. BekTtop  Hampsbk€HHOCTH.  Pacuér Hcnons3yet
ANEKTPOCTATUYECKUX TOJICH. OCHOBHBIE 3aKOHBI
2. IloreHuuan aneKTpocTaTuyeckoro noss. Pabora mo nepeMenieHuio | eCTeCTBEHHOHAYUHBIX
3apsiIoB B AJIGKTpocTaThuueckoMm mojie. [loTeHnuan u rpaaueHt JUCHUTUTUH JJIs
MOTEHLIMaNa. DKBUMIOTEHIIUATbHbBIE TTOBEPXHOCTH. pelieHus

3. BemectBo B anextpuyeckoM moje. [lonsipHble W HEMOJSpHbIE
MoJiekyinbl. [lonsgpusanus nuanekTpukos. Bektop cMenienus.

4. TIpoBOIHHMKH B DBJEKTPOCTATHUECKOM TIOJIE. OJIEKTPOEMKOCTH
IpoBOAHMKOB. KoHeHcaTopsl.

5. IlocrostHHBIN neKTpudeckuil ToK. 3akoH Oma. DIeKTpoaABUKYIIAs
cuia. [IpaBuna Kupxroda u pacuérsl 31eKTpUYECKUX LeTel.

6. Kiraccudeckast Teopust 3JeKTpPOIPOBOAHOCTH. BhiBox 3akoHa Oma.
ITpupona cBepXIIPOBOAUMOCTH.

7. Hocurenu Toka B Pa3IMYHBIX MPOBOJHUKAX. DJIEMEHTHl TEOPUU
anekTponpoBoaHocTH.  IlomynpoBonnuku.  IlomynpoBogHUKOBBIE
npuOopsl.  DleMeHThl  (PU3MUECKOW AIIeKTpOHUKH. KOHTakTHBIE
ABJICHUS B METAJUIAX U MOJIYIPOBOAHHUKAX.

8. MarautHoe moje. BzaumoneicTBHE DIEKTPUYECKUX TOKOB.
Pacu€rel MmarHuTHBIX nosnei. 3akoH buo-Casapa-Jlamnaca.

9. MarnuTtHbIe cBoOiicTBa BemecTBa. [(ua-, mapa- u ¢peppoMarHeTHKH.
JlomeHBI. DeppuThI. ONEKTPOMarHuTHHIE  CENMaparopsl B
arpOMHKEHEPHH.

10. [eiicTBMe MAarHUTHOTO TOJ Ha DJJIEKTPUYECKHMH TOK U
JBUKYLIUECS 3apskeHHble yacTulbl. Cuna Ammepa u cuna Jlopenna.
O dext Xoma. DnexkTpoaBUraTeH.

11. DnexTpomaruuTHas UHAYKIMS. 3akoH Papazest U npaBuiio JleHna.
Mexann3m Bo3HUKHOBeHMS DJ[C MHIyKIUH.

12. Tenepatopbl rTapmonuveckon JIJIC wu TpanchopmaTopsl.
NHAYKTUBHOCTH IPOBOJIHUKOB. DHEPIUs MarHUTHOTO MOJIS.

13. TlepeMeHHBI 3JEeKTpUYECKHi TOK. Llemm mepeMeHHOTo TOKa.
3akoH Oma g nemned nepeMeHHoro toka. ITomHoe compoTuBieHnE
MepeMEeHHOMY TOKy. BekTtopHas nmarpamma. Pe3oHaHc B 1emnsx
[IEPEMEHHOTI0 TOKA.

14. DnextpomaruutHoe mnoisie. OGoOuienne 3akoHa dapanes. 3akoH
MOJIHOrO TOoKa. TOk cmemeHus. OJIEKTPOMAarHUTHBIE  BOJIHBI.
VYpaBHenuss Makcsenna. Cucrema ypaBHeHuil MakcBemia B
mubdepeHanbHO M uHTerpanbHoOM (Qopmax. Bexktop VYmona-
[ToitnTunra. JlaBnenue crera.

15. Tapmonwnueckuii ocruuisITop. CBOOOTHBIE AIIEKTPOMATHUTHBIE
KosieOaHus. 3aTyXarole U BRIHYKICHHbIe Kosiebanus. Pe3onanc.

16. Tenepamms, mepemada W TPHUEM DJICKTPOMATHUTHBIX BOJIH.
OTKpBITHII KoJsieOaTebHbIN KOHTYP. [TpuHIMD paboThI
panuonepenaTInka u paauonpuEMHHUKA. Monynanus u
JETEKTUPOBAHUE  DJIEKTPOMAarHUTHBIX  BOJH. Paguonokamus

CTaHJApTHHIX 33724 B
COOTBETCTBHH C
HaIPaBJICHHOCTHIO
npodeccuoHanbHOM
NeATeTbHOCTH
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TEJICBUJICHNUE.

17. IlIxana 37€KTPOMarHUTHHIX BOJH. Pa3nnuHble quana3zoHsl 4acTOT
9JIEKTPOMArHUTHBIX BOJIH, WX XapakTEpHbIE OCOOCHHOCTH H
TEXHUUYECKUE CPEJICTBA UX MOJIYUYEHUS.

18. Ucnonb3oBaHuE BUIUMBIX, YIbBTPAPHUOJIETOBBIX U APYTrUX
U3JIy4YEHUI B pAaCTEHUEBOJCTBE U JKUBOTHOBOJCTBE.

[Ikana u KpUTEpUN OLIECHUBAHUS OTBETA 00YYAIOLIETOCs IPECTABICHBI B TAOIUIIE.

Ilxkana Kpurepuu oueHnBanus

Onenka «3a4reHo» 3HaHME  IPOrpaMMHOIO  MaTepuana, YCBOEHHE  OCHOBHOM U
JIOTIOJIHUTEIIbHOM ~ JIMTEpaTyphl,  PEKOMEHIOBAHHOW  IIPOrpaMMoi
JUCLUIUIMHBL, TPAaBUIBHOE PELICHWE MHKEHEPHOM 3a1auM (J1oIycKaeTcs
HaJIMYME MaJO3HAUUTENbHBIX OIIMOOK WM HEAOCTAaTOYHO IIOJIHOE
PacKpbITUE COAEPIKAHUE BOIPOCA WM IOTPEIIHOCTH HEMPUHIIUITMAIBHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OI_[eHKa «HC 3a4YTCHO» Hp06eJ'ILI B 3HaHUAX OCHOBHOI'O MporpaMMHOI'0 MarTrepuajia,
MPUHIMITHAIBHBIC omuOKu IIprU OTBCTC HA BOITPOCHI.

4.2.2. DK3amMeH

Dk3aMeH sBiseTcss (QOpPMOM OLEHKH KadecTBa OCBOCHHUS OOYYArOIIMMCS OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTeNbHONW MPOrpaMMbl MO pazfenaM auciumuiuHel. [lo pesymbratam
9K3aMeHa 00Y4YaroIEeMyCsl BBICTABIISIETCSI OLEHKA «OTJIMYHOY, «XOPOLIO», «yJOBJIETBOPUTEILHOY» WU
«HEYJOBJIETBOPUTEIBHO.

OK3aMeH MO0 JUCLUMIIMHE IMPOBOJUTCS B COOTBETCTBUU C PACIUCAHUEM IPOMEKYTOUHOU
aTTeCTallui, B KOTOPOM YKa3bIBa€TCS BPEMsI €ro MPOBEIECHUS, HOMEp ayJUTOPUU, MECTO MPOBEICHUS
KOHCYJIbTAllMK. Y TBEPKACHHOE PacliCaHue pa3MellaeTcss Ha UHPOPMallMOHHBIX CTEHAAX, a TaKXKe Ha
ounmansHOM caiite YHUBEpCcHUTETA.

VYpoBeHb TpeOOBaHUU I TMPOMEXKYTOUHOM AaTTECTAlMd OOYYaIOIIMXCS YCTaHABJIMBACTCS
paboyeil mporpaMMoOi TUCIUTUIHHBI U TOBOJAMUTCS 10 CBEICHUS 00yJalonIuXcs B HaYaiIe ceMecTpa.

DK3aMeHbl MPUHUMAIOTCSA, KaK MpaBuio, JekTopamu. C pa3pelieHus 3aBeyromniero kageapoi
Ha DK3aMEHE MOXET MPHUCYTCTBOBATh MpenojaBaTeNb Kadeapbl, MPHUBJICYCHHBIA A TOMOIIU B
npueMe »HK3aMeHa. B cimydae OTCyTCcTBHS BEAYyLIEro MpenojaBaTessi HK3aMeH MPUHUMAETCs
npenojaBaTesieM, Ha3HAY€HHBIM PacOpsHKEHHEM 3aBEAYIOIeTo Kadeapoil.

[IpucyTcTBHE Ha »3K3aMeHe MpemnojaBaresned ¢ Apyrux kKadeap 06€3 COOTBETCTBYIOLIETO
pacmnopsbKeHHs pEKTopa, MPOPEeKTopa 1o yueOHo# paboTe uiu AekaHa GaKyabTeTa He JOMyCKaeTCs.

OOyyaromuecs Npu sIBKE Ha dK3aMeH 00s3aHbl UMETh MpHU ceOe 3aUeTHYI0 KHUXKKY, KOTOPYIO
OHM MPEIBABIIAIOT YK3aMEHATOPY.

Jlns npoBeneHns SK3aMeHa BeAyIIUi MpernojaBaTellb HaKaHyHe MOoJy4yaeT B JleKaHaTe 3a4eTHO-
9K3aMEHALIMOHHYIO BEJIOMOCTh, KOTOpasi BO3BpAIlaeTcsl B JE€KAHAT MOCIE OKOHYAHUS MEPOIPUATUS B
JIeHb MPOBEICHUS FK3aMEeHA UJIN YTPOM CIIEAYIOLIEro JHsI.

DK3aMeHbl MPOBOJATCA MO OuWieTaM B YCTHOM WJIM TMHUCBMEHHOM BHAE, JIMOO B BHUIE
TECTUPOBAHUS. DK3aMEHAIIMOHHbIE OUJIETHl COCTABIIAIOTCS 10 YCTAHOBIEHHOU (hopMe B COOTBETCTBUU
C YTBEpKIEHHBIMH Kadenpoil 3K3aMEHAIIMOHHBIMH BOMPOCAMU M YTBEPKIAIOTCS 3aBEIYIOIIUM
kadenapoi exerogHo. B Oumnere comepkuTcs He 0oyiee TpeX BOMPOCOB, 2 TEOPETUUYECKHUX BOIMPOCAa U
3a/1aya.

DK3aMeHaTopy MPEAOoCTaBIsIeTCs MPaBO 3a/1aBaTh BOMPOCHI CBEpX Ouiera, a Takke MOMUMO
TEOPETHYECKUX BOIMPOCOB JlaBaTh IJisi PEIICHHs 3aJaud W TPUMEPHI, HE BBIXOASAIIME 32 PAMKHU
MPOHJIEHHOT0 MaTepuraa 1o U3y4yaeMon JUCIUILINHE.
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3HaHus, YMEHHSI M HAaBBIKU OOYYAIOIIMXCS OMPENEINISIOTCS OLIEHKAMU «OTIHMYHOY», «XOPOILIO»,
«yIOBJIICTBOPUTEIIBHO», «HEYIOBJIECTBOPUTEIBHO» M BBICTABIIOTCA B 3a4E€THO-3K3aMEHAIMOHHYIO
BEJIOMOCTb U B 3aU€THYIO KHUKKY 00y4aroIerocs B I€Hb 3K3aMeHa.

[Tpu npoBeeHUM YCTHOTO 3K3aMeHa B ayAUTOPUH HE JOJKHO HAXOIUThCs Oosiee (YKa3bIBaeTCs
KOJIMYECTBO OOYUAIOIIMXCS) HA OJIHOTO MPENoaaBaTesl.

[Ipy mpoBeAeHHMM YCTHOIO »HK3aMeHa CTYAEHT BBIOMpPAeT SK3aMEHALMOHHBIA OWJIET B
CIly4ailHOM MOpSJIKE, 3aTeM Ha3bIBaeT (aMIIINIO, UM, OTYECTBO U HOMEP FK3aMEHAIMOHHOTO OMIIeTa.

Bo Bpems 5sk3amena oOyuarolyecs MOTYT IOJb30BAaThbCA C pa3pelleHus 3K3aMeHaTopa
IIPOrpaMMOIl JIMCLUIUIMHBI, CIPAaBOYHONM U HOPMATUBHOW JIUTEPATypOM, APYIrMMH IOCOOMSMHU U
TEXHUYECKUMHU CPEICTBAMHU.

Bpemst moaroToBku OTBETa MpU cAade dK3aMeHa B YCTHOH (hopMme JOIDKHO COCTaBISTH HE
MeHee 40 MUHYT (110 JKeJIaHUI0 00YYaroLIEerocst OTBET MOXKET ObITh JOCPOUYHBIM). Bpems oTBeTa — He
6onee 15 MUHYT.

OOyuaromiuiics, HCIBITHIBAIOLINM 3aTPyIHEHUS IIPU MTOJTOTOBKE K OTBETY IO BBIOPAaHHOMY UM
Ouery, UMeeT MpaBO HAa BBIOOP BTOPOro OWJIETa C COOTBETCTBYIOIIUM MPOIJICHHEM BPEMEHH Ha
noaroToBky. [Ipy oxoHYaTeabHOM OLICHMBAHWU OTBETAa OLICHKA CHIDKAeTCs Ha OAMH Oaml. Bwigaua
TPEThEro Oniera He pa3peraeTcs.

Ecnn oOyuarommiicss sIBUJICS Ha 5K3aMEH, M, B3sAB OWJIET, OTKa3ajicsi OT MPOXOKICHUS
aTTecTallud B CBA3M C HENOATOTOBJIEHHOCTBIO, TO B BEJOMOCTHM €MY BBICTaBJISIETCS OLICHKA
«HEYIOBJIETBOPUTEIILHO».

Hapymenue nucHUIUIMHBL, CHUCBIBAHUE, MCIIONb30BaHHE OOYYaIOIIMMUCS HEpa3peIIeHHbIX
MIEYaTHBIX M PYKOIUCHBIX MAaTepHajoB, MOOWJIBHBIX Tele()hOHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JIPYTHX BHJIOB JIMYHOW KOMMYHHKAIIHOHHONH M KOMIBIOTEPHOW TEXHUKHU
BO BpeMs aTTECTAllMOHHBIX MCIIBITAaHUM 3ampeuieHo. B ciaydae HapymeHus 3TOro TpeOOBaHUS
IperoiaBaTeNlb 0053aH YAATUTh OOYYaloOlIerocs W3 ayIUTOPHH WU MPOCTaBUTH €MY B BEIOMOCTH
OLICHKY «HEYJOBJIETBOPUTEILHO.

BoicTaBineHne OIIEHOK, TMOJYYEHHBIX @PU IMOJBEJIECHUU PpPE3YyIbTaTOB IPOMEKYTOUHOU
aTTecTalliy, B 3a4€THO-DK3aMEHALMOHHYI0 BEJOMOCTb M 3a4YE€THYK0 KHHXKKY IIPOBOJUTCS B
MPUCYTCTBUU caMmoro oOyuaromierocs. IlpernonaBarenu HecyT NEpCOHAIbBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTb BHECEHHUs 3alMCEd O pe3ylpTaTaXx NPOMEKYTOYHOW aTTeCTallid B
3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTb U B 3a4E€THbIE KHUKKH.

HesBka Ha »K3aMEH OTMEYaeTcs B 3aU€THO-IK3aMEHALlMOHHOM BEAOMOCTH CIIOBAMH «HE
SIBUJICS».

Jns  oOydaromuxcsi, KOTOpble HE CMOIJIM CJaTh 5K3aMEH B YCTAHOBJIEHHBIE CpPOKH,
VYHuBepcUTET yCTaHaBIMBAET NEPUOJ JMKBUIALUHU 33J0JKEHHOCTU. B 3TOT mepuoj mpernoaasaren,
NPUHUMABILINE 5K3aMEH, JIOJDKHBl YCTAaHOBUTH HE MeHee 2-X JIHeH, Koraa oHu OyayT NpUHMMATh
3aJ10JKeHHOCTH. VHQopmanus o JIMKBUAALMK 33J0JDKEHHOCTH OTMEYaeTcs B HK3aMEHAlMOHHOM
JIUCTE.

OOyyarommmcsi, MOKa3aBIIMM OTJIWYHBbIE M XOpOIIHWE 3HAHHMS B TEUEHHE CEMecTpa B XOe
MOCTOSIHHOTO TEKYIEr0 KOHTPOJI YCIIEBAEMOCTH, MOXET OBITh IMPOCTaBJ€Ha 3K3aMEHAlMOHHAs
OLIEHKa JIOCPOYHO, T.e. 6e3 crauyu sk3ameHa. OleHKa BbICTABISETCS B 3K3aMEHAI[MOHHBIN JTUCT WUJIH B
3a4ETHO-IK3aMEHALMOHHYIO BEJOMOCTb.

WHuBanuapl ¥ Juna ¢ OrpaHUuYeHHBIMU BO3MOKHOCTSIMH 37I0POBbSI MOT'YT C/1aBaTh SK3aMEHBI B
MEXCECCHOHHBIN MEePHOJ] B CPOKH, YCTAHOBJICHHBIE MHANBUYAIbHBIM YU€OHBIM IJIaHOM. MIHBaIM Bl U
JUIAa ¢ OTPaHMYEHHBIMU BO3MOXKHOCTSIMHU 370POBbsI, UMEIOIINE HApYIIEHUS] OMOPHO-IBUTaTEIIbHOTO
anmapara, [JOIYCKalOTCs Ha aTTECTAllMOHHBIE MWCIBITAaHUS B CONPOBOXKIEHUU ACCUCTEHTOB-
COIIPOBOXIAIOIINX.

[Tporienypa mpoBeAeHUsS NPOMEXKYTOUYHOW aTTECTallMd JJsl OCOOBIX CIIydaeB M3JI0KEHa B
«[TonoxeHnu o TEKyIeM KOHTPOJE YCIIEBAeMOCTH M MPOMEXYTOUHOM aTTecTaluyu 00ydaroluxcs 1o
OIIOIl OakanaBpmara, crenuanutera U maructparyps» OI'BOY BO IOxno-Ypansckuit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).
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O11€HOYHBIE CPENICTBA

Kon n HanMmeHOBaHue

TunoBbie KOHTPOJIBHBIC 3a1aHUSI U (UJTU) UHBIE MAaTEPUAIIbL, WHJUKaTOpa
HEOOXOUMBIC JIJIsl OIICHKW 3HAHWM, YMEHUN, HABBIKOB M (MJIM) OIBITa KOMIIETCHIIUH
JESITEIIbHOCTH, XapaKTePU3YIOIIHUX CHOPMUPOBAHHOCTD
KOMITETCHITMI B TPOIIECCE OCBOCHUS AUCITUTIIMHBI

1 2 cemecTp NI-1 onk-1.
1. Pomp ¢u3uku B pa3BUTHM TEXHUKH M arpONPOMBIILICHHOTO Hcnonp3yet
MIPOU3BO/ICTBA. OCHOBHEIC 3aKOHBI
2. Kunematuka wmatepuaibHOM TOYKM. KoOOpAMHATHBIA METOJ | €CTECTBEHHOHAYYHBIX
onucaHusi ABWxkeHuM. KuHemarnueckoe ypaBHEHHE JIBIXKCHHS W JHUCLMILUIMH JIJIS
onpeesieMble 0 HeMY KHHEMaTHYECKHUE XapaKTEPUCTHKHU. perieHus

3. BekrtopHbli crmoco® — onucaHus — JBWKEHHH.  BekTopbl
[IEPEMEILEHUS], CKOPOCTH, YCKOPEHHUsS. YTJIOBBIE XapaKTEPUCTHKHU
JBUKEHMSI 110 OKPY)KHOCTH.

4. DnemMeHThl peasTUBUCTCKON MexaHuku. [locTynarel cnenuanbHOM
Teopun oTHocuTeabHOCTH. [IpeoOpazoBanusi Jlopenna. CroxeHue
ckopocTel. OTHOCUTENIBHOCTh JUIMHBI OTPE3KOB M JJIUTEIBHOCTH
BPEMEHHBIX UHTEPBAJIOB.

5. JluHaMMKa MaTepUaJbHOM TOYKU U IOCTYNATEIbHOIO JBHKEHUS
TBépAoro tena. [lpuHiun orHocuTenabHOCTU. 3akoHbl HbroToHa.
Bunger cui.

6. JluHamMuka BpamiateabHOro ABMXKEHUS. MOMEHT cuibl. MOMEHT
MHEPLHH. 3aKOHBI COXPAaHEHUS UMITYJIbCA U MOMEHTA UMITYJIbCa.

7. VHepuumaibHble U HEUMHEpLUalbHbIE CUCTEMBbl OTcuéra. Cuibl
WHEPLMH [IPU Pa3IUYHbIX BUJAX JBUKCHHUS.

8. Pabora, MomHOCTb U 3Heprus. Mexanudeckast paboTa U MOUTHOCTb
IIpY MIOCTYNATEIbHOM U BpAlLlATEIbHOM JBHKEHUAX. KnHeTtnueckas
SHEPrus U TEOpeMa 0 KUHETUYECKOM SHEpruu.

9. KoHcepBaTtuBHbBIE CHUIBI U TNOTEHIMaNbHas 3Heprus. IIpumepsr
MOTEHIIMAJIbHBIX MOJIeH. 3aKOH COXPaHEHUsI SHEPTUU B MEXAHUKE.

10. Mexannyeckue Konebanusi. KuHemaTMka TrapMOHMYECKHX
konebanuit. CioxxeHue kojiebaHui. AKYCTHUECKHE PE30HATOPHI.

11. Jlunamuka rapMoHHMYecKMX Koyebanuil. [luddepennmnanbaoe
ypaBHEHHE KoyieOaHMid. 3aTyXarollue W BBIHYXICHHBIC KOJeOaHUsI.
Mexannyeckuii pe3oHaHC. MasTHUKH.

12. Mexanuyeckue BOJHBI. BoyiHOBoe ypaBHeHue. Buibl BOJH.
Wntepdepenuus, audpakuus W jaucnepcuss BosiH. BonHbl
nHpopmanus.

13. OCHOBHBIE TOJNOXEHUS MOJEKYIIPHO-KUHETUYECKOW TEOpHUHU.
Wneansheiii ra3. OcHoBHoe ypaBHeHne MKT u ypaBHeHHE COCTOSTHUA
UJEAIBHOTO Ta3a.

14. ArperatHble cocTossHUS U (pa3oBble nepexonabl. PeanbHble rasbl.
Cxmwxkenne ra3oB. OcoOEHHOCTH JKUAKOTO cocTosiHus. CTpoeHue
KpucTauioB. [legexTsl KpucTammndyeckoro crpoenus. [Ipoynocts u
IJIaCTUYHOCTb.

15. SBnenus mnepenoca. Juddy3us, TEIONPOBOTHOCTh U
BHYTpPEHHEE TpeHHE. MOJIEKYIIpHO-KUHETUYECKAs TEOPUs SBICHHUU
repeHoca.

16. OcHOBBI TEepMOAMHAMUKH. BHYTpeHHssI SHeEpruss W NEPBOE
Hayajio TepMoauHamMHMKH. Pabora M TeroéMmkocTh raza mpu
Pa3IMYHBIX IPOLECCAX.

17. Btopoil 3akoH TepMoAMHAMUKH. TemyioBble ABUTATEd W

CTaHJApTHBIX 33724 B
COOTBETCTBHH C
HaIPaBJICHHOCTHIO
npodeccuoHanbHOM
NeSATeTbHOCTH
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xonogunabHbeie  Mamuabl.  KIIJI  TemmoBeIX — aBurarenein.  u
CTaTUCTHYECKUI CMBICII BTOPOTO 3aKoHa TepMoAuHaMuku. [lonarue
SHTPOIHUU. Tperuit 3aKOH TEPMOJIMHAMUKH. DJIeMEHThI
OMOdPHEPTeTHKH.

4 cemecTp
18. DnemMeHThl reoMeTpruuecKoi onTUKU. OCHOBBI T'€OMETPHUECKOM
ontuku. Popmynsl Ppenend. IIpuHumn oO6paTUMOCTH CBETOBBIX
myueit. [Ipubopsl reOMETPUYECKOM ONITUKH.
19.®oromerpus.
20. DnemenThl BoJIHOBOM onTuKU. [Ipuniun I'toiirenca.
21. Unrepdepennus cera. KorepeHTHOCTb M ONTHYECKUH X0
ayded. YcinoBus MakcuMyMa M MuHUMyMa. HMHTepdepomerpsl.
DneMeHTsI Tosiorpaduu.
22. Hudpakmuus CcBeTa. [TpuHIHT ['rolireHca-dpenernsi.
JudpakimonHas pemeérka. Criextporpadusi. Hudpakuums
PEHTI€HOBCKUX JIy4eH.
23. B3aumogeiicTBue u3inydeHus ¢ BeniectBoM. [lomsipusanus cBera
IIPU OTPAKEHUH U TPEIOMIICHUH.
24. JlBoiiHoe myuenpenomiieHHe. ONTHYECKH aKTHBHBIE BEUIECTBA.
Caxapumetpsl. VIcKycCTBEeHHass aHU30TPOIUS U €€ HCHOJIb30BaHUE.
HopmarnbsHast 1 aHOMasbHast IUCTIEPCHs.
25. TemnoBoe wu3nyueHue. AOCOIIOTHO 4YEPHOE TeJO. 3aKOHbI
Kupxrogpa, Credana-bonpumana u Buna. ®opmyna I[lnanka.
Onrtuyeckasi TUPOMETPHSL.
26. ®orodpdexr. BHemHW, BHYTPEHHWH ©  BEHTWJIBHBIN
dbotorddexr. VYpaBHeHue OWHIITENWHA. [Ipumenenue
dbotornementoB. ekt Komnrona. JIroMuHECIIEHTHOE U3IIyUYECHHE.
buontoMuHecueHus.
27. ®orobuonornueckue npouecchl. Dorocunres. TepmoauHaMuka u
MexaHu3M ¢orocuHTe3a. buosnepreTuka.
28. DrneMeHTHl KBAaHTOBOW MeXaHUKU. KopmycKyssipHO-BOIHOBOM
IyaJli3M. Judpakuus AJIEKTPOHOB. CooTHouleHus
HeonpenenéuHocreil. Ypasuenue peaunrepa.
29. AtoM BojJopoja. DHepreTuuyeckue ypoBHHM artoma. IloreHiman
Bo3OyxkaeHus: U uoHuzauuu. Iloctynatel bopa. Wsnyuenue wu
NOTJIOIIEHUE SHEpruU. Boiopo10mno100HbIe HOHBI.
30. CrpykTypa CIOXHBIX AaTOMOB. ODHEPreTHYSCKHE YpPOBHU B
ciokHbIX artomax. Ilpunmun Ilaynmu. Ontuyeckue CHEKTpbl U
CTIIEKTPBI PEHTTCHOBCKOTO w3iydeHHs. [lepuoamueckas cucrema
anemenToB J|.M.Menaeneena.
31. ®usnka MoJieKyIl. DHepreTHUECKUe YPOBHH MojieKys. OOMeHHOe
B3auMoJielicTBHE. MouekysipHble CHeKTpbl. [lpuHIMNI paboThI
KBAaHTOBBIX F€HEPATOPOB. DJIEKTPOHHBIN ITapaMarHUTHBIA PE30HAHC.
32. Tlomumepsl W xuIkue KpucTauibl. (OCHOBHBIE  BUJbI
KOJUICKTUBH3AIMKA MOJIeKyl. CTpoeHHEe MOTUMEPOB B UX (U3NIECKHE
cBoWcTBa. THIBI KHUIKUX KpUCTAUIOB. JluCrulem Ha IKUAKHX
KpHUCTaax.
33.5IBneHue paaMoOaKTUBHOCTH. BHUIBI paglOaKTUBHOIO pacmaja.
3akoH pamuoakTUBHOTO pacrnanga. CTaOWiIbHBIE W PaTUOAKTUBHBIC
n3oTonbl. COBpEMEHHBIE METOABI PAAMOXUMHUU U PATUOOHOIOTHH.
[Tpo6eMbI paodKOIOTHH.
34. CoctaB aromMHOr0 sifipa. M30Tonsl. MexaHMUeCKUi U MarHUTHBIN
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MOMEHTHI A/ep. SepHble CUJIbI M SHEPrus CBS3U sapa. SAnepHblil
MarHUTHBIN PE30HAHC U €Tr0 UCIOJIb30BaHUE.

35. Snepnple peaknuu. MexaHu3M sAepHBIX peaknuil. llenHas
peakuust geneHus  saaep.  Mcnosib30BaHME  aTOMHOW — DHEPIUM.
[Ipobnema ympasisiemoil TepmosiiepHol peaknuu. JHeprus ComnHia
U 3BE3.. SlnepHas SKOIOorusl.

36. DnemeHtapHble 4yacTHIbl. Kiaccudukanus 31eMEeHTapHbBIX
yacTull. B3anmornpeBpanaeMocTh 3J€MEHTAPHBIX YacTHIl. MeTo/bl
YCKOPEHHSI YacTHIl. AHTUYACTULIBI M AHTHBENIECTBO. BemiecTtBo B
9KCTPEMAJIbHBIX YCIOBUSIX.

37. CoBpemeHHasi ¢u3MKa W arpouHxkeHepus. BemecTtBo u moe.
OOBeKTHl U MPOLIECChl. JBOMIOIMOHHBIE MPOIECCHl MTPe0Opa3oBaHUs
Marepuu. BeliecTBeHHbIE, PHEPreTUUYECKUE, DJIEKTPOMArHUTHBIE U
nHpopManMoHHbIE  mpeoOpa3oBaHusi  OMOOOBEKTOB.  Pa3Buthe
arpo(u3uKH, OMOMEXaHUKH, onousukwy, OMO’HEPreTHKH,
O6ronH(hOpMaTUKH, OMOTEXHOJIOTHH U arPOMH>KEHEPHUH.

[kana 1 KpUTEpUH OLIECHUBAHUS OTBETA O0YUaIOLIErocs PECTaBICHbI B Ta0IHIIE

IIxajna Kpurepuu oueHnBanus

BCECTOPOHHEE, CHCTEMAaTHYeCKoe U IJIyOOKOe 3HaHHWE IPOTrpaMMHOIO
Onenka 5 Marepuana, YCBOCHHE OCHOBHOM M JIOIOJIHUTEIIBHOM JIUTEpPATypHI,
(oTNIMYHO) PEKOMEHIOBAHHOM ITPOrpaMMON JUCLMIUIMHBL, TPAaBUIBLHOE PEIICHUE

3aJ1a4H.

IIOJIHOE 3HAaHWE MPOrPpaMMHOIO MaTepualla, YCBOCHHME OCHOBHOMU
Onenka 4 JINTEPATYPHI, PEKOMEHI0BaHHOU B porpamme, HaIu4ue
(xoporo) MaQJIO3HAUUTENIBHBIX OIIMOOK B PEHICHWH 3a/aud, WM HEJOCTaTOYHO

ITOJTHOC PACKPBITUC COACPKAHHUEC BOIIPOCA.

3HAHUC OCHOBHOT'O NPOTrpaMMHOI'0 MaTcpualia B MUHUMAJIIbHOM 06LeMe,

Onenka 3
H MOTPEIIHOCTH HEMPUHIUIHAIBHOTO XapaKkTepa B OTBETE HAa dK3aMEHE U B
(YIOBIETBOPUTEIHLHO)
pELICHNN 33aJa4H.
Onenka 2 mpoGenbl B 3HAHMUAX  OCHOBHOIO  IPOrpaMMHOrO  MaTepuala,

(Hey10BJIETBOPHUTEIHHO)

IMPUHOHUITAAJIBHBIC OIINOKH IIpU OTBCTEC HA BOIMMPOCHI U B PCHICHHUU 3a1a4U.
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JUCT PETUCTPAIIMUA U3SMEHEHU

Howmepa nucros OcHoBanue a1g
Homep P Pactmmdposka JlaTa BHEceHUS

BHECECHUA Ilonnuce

U3MEHEHHS | 3aMEHEHHBIX HOBBIX aHHYJIMPOBAaHHBIX U3MCHEHHUIA TOATHCH M3MCHCHHA




