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1. Ilnanupyembie pe3yabTaThbl 00y4eHHs MO JMCUUILIUHE, COOTHECEHHbIE ¢ IVIAHUPYEMbIMU
pe3yiabratamu ocBoenuss OIIOII

1.1. lean 1 3224y TUCUUILIMHBI

bakanaBp mo HampasiaeHuto moarotoBku 35.03.06 ArpouHxeHepus JOHKEH ObITh MOATOTOBIICH
K pEUICHHI0 3a7ad MpOo(eCCHOHATBHONW JEATENIbHOCTH CIEIYIOIUX THIIOB: IPOH3BOJICTBEHHO-
TEXHOJIOTUYECKHM.

Heab AMCHUIVIMHBI — cHOPMHUPOBATH Y OOYYAIOUIMXCS CHCTEMY (DyHIAMEHTaIbHBIX 3HAHUM,
HEOOXOIMMBIX ISl IOCTEAYIOIe MOAroTOBKU OakanaBpa, cCocOOHOTO K 3¢ ()EKTUBHOMY PELICHUIO
NPAaKTUYECKUX 33/1a4  CEIbCKOXO3AHCTBEHHOTO MPOU3BOJACTBA, a TAaKKE CIIOCOOCTBYIOIIUX
JalbHENIIeMy pa3BUTHIO JIMYHOCTH.

3agauyu AUCHMILINHBI:

— U3YYUTb OCHOBHBbIC (PU3UYECKHE SBJICHMS, OBJIAAETh (PYHAAMEHTAIbHBIMU IOHSATHUSIMHU,
3aKOHAMH U TEOPUSMH KJIACCHYECKON U COBPEMEHHOU (DM3UKH;

— c(opMHUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHUSI 1 COBPEMEHHOTO (DU3HUECKOTO MBIIICHHUS,
O3HAKOMHUTBCS C HAYYHOH ammaparypod W MeTojaMu (U3NYECKOr0 HCCIEeNOBaHMS, NpUoOpecTh
HABBIKU TPOBEACHUS (PU3NIECKOTO HIKCIIEPUMEHTA;

— HAYYHMTBCS BBIICNIATH (DU3MYECKOE COJCpKaHWE B TMPHKIAAHBIX 3aJadax Oymymei
JeSITeNIbHOCTH;

— OBJIQIETh METOJIaMU PELLIECHUS MHKEHEPHBIX 3a/1a4.

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

3HAHUHA OCHOBHBIX 3aKOHOB MAaT€MaTM4YECKUX M €CTECTBEHHBIX HAyK C IPUMEHEHUEM
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN

Kon n HaumeHnoBanue
HHmRaTopa ®opmupyemsle 3YH
JOCTHKEHUS
KOMIICTEHIIH
3HAHUSI OOyuaromuiics 10HKeH 3HATh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX AUCHUIUINH ((DU3UKM) 7S peLICHUS]
WJT-1 o1, CTaHJAPTHBIX 33J1a4 B COOTBETCTBUH C HAIPABIECHHOCTHIO
Hcnonssyer po(hECCHOHATBHOM JIEITETBHOCTH
OCHOBHBIE 3aKOHBI —(B1.0.10-3.1)
€CTeCTBEHHOHAYYHBIX
JTUCIUTIIAH IS YMEHHUS OOyuaromuiics J0KEH YMETh: UCO0JIb30BaTh OCHOBHBIE
peleHus 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUTUTHH ((PU3UKH) 715t
CTaHJapPTHBIX 33/1a4 B peleHus CTaHIapPTHBIX 3a/1a4 B COOTBETCTBUU C
COOTBETCTBHUH C HaIPaBJICHHOCTHIO IPOPECCHOHATBHON IEATETLHOCTH
HaIPaBJIEHHOCTHIO - (b1.0.10-Y.1)
npo¢eCCHOHATBHON
NEeSTeNbHOCTH HaBBIKU OOyuaronuiicst JOJKEH BIa/IeTh: HABBIKAMMU:
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

Juctummaa «®u3uka» OTHOCUTCS K 00s3aTeIhbHOW YacTH OCHOBHOW MpodeccHOHAIBHON
o0pa3oBaTeNnbHOM MporpaMMbl OakaiaBpuaTta.

3. O0bém AuCHMIVINHBI U BUJbI Y4eOHOH padoThl
O6bem auctumnHbel coctaBiaser 9 3adernsix eaunul, (3ET), 324 akagemuueckux wyaca.
JlucruniamHa u3yv4aeTcst

- ouHas (hopma obyueHus Bo 2, 3, 4 cemecTpax.

3.1. Pacnipenesnienne o0beMa IMCUMILIMHBI IO BUAM Y4eOHOIl padoThI

Bun yuebnoit paboTbl KonnuectBo yacos

KonrakTHasi padora (Bcero) 144
B ToMm umce:

Jlexrum (JI) 48
[IpaxTnueckue 3ansatus (I113) 48
JlaGopartopusie 3ansTus (JI3) 48
CamocrositesibHas padora o0yuawmmuxcs (CP) 126
KouTtpoJb 54
Hroro 324

3.2. Pacnpenesienue yueOHOro BpeMeHH O pa3jejaM U TeMaMm

Ounas ¢popma o0yueHus

B TOM YHCIJIC é
Ne T Bcero KOHTaKTHas paboTa g
TeMBbI ANMCHOBAaHHUC pas3Jicjia U TEMbI 4aCcOB CP g
7 3 3 S
1 2 3 4 5 6 7 8
Paznen 1. MexaHuka, MoJeKyisipHast pu3KKa U TepMOJIMHAMUKA
1.1. | Bregenue B pusuky 2 2 - - - X
1.2. | Kunemaruka 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 Mexanuueckre KonebaHus u 20 4 4 4 8 <
BOJIHBI
16 OeMeHTHI MonE:KynﬁpHoﬁ U 20 9 9 9 14 <
CTaTHUCTUYECKOUN (PU3UKHU
1.7. | OcHOBBI TEPMOJUHAMUKHU 18 2 2 4 10 X
Pa3nen 2. DneKTpUYeCTBO U MarHeTU3M
2.1. | Duekrpocraruka | 18 | 2 | 2 ] 4 | 10 | X




ITocTOSIHHBIN TOK,

2.2. | BNEKTpUYECKHUE LIETHU U 24 4 6 4 10 X
MaTepHabl

23 ITocTosiHHOE MarHUTHOE 22 4 4 4 10 X
noJje

24, ONEeKTpOMarHuTHbIE 20 4 4 4 8 X

KOJICOAHMS U BOJIHBI

Paznen 3. Ontuka u aromHasi pu3uka

FGOMeTpI/ILIeCKaH X1 BOJIHOBas

3.1. 18 2 4 4 8 X
ONTHKA

3.2. | KBantoBas ¢usuka 20 4 4 4 8 X

33. ®du3uKa aTomMa U AIEMEHTHI 18 5 4 5 10 .
bu3MKH TBEPAOrO Tea

3.4. | SAnepnas ¢pusuka 18 4 4 2 6 X

3.5. | ®usmueckas KapTUHA MHPA 4 2 - - 2 X
KoHTpoib 54 X X X X 54
OO0mias TpyA0€MKOCTh 324 48 48 48 126 54

4. CprRTypa H CodEpiKaHuE€ NUCHUIIJIMHBI, BRKIIOYAIIIECEC MPAKTUYICCKYIO IIOATOTOBKY

[IpakTryeckass MOArOTOBKAa IpU pealn3allMd y4eOHBIX IPEIMETOB, KypCOB, IUCLUIUIMH
(Moayieit) opraHu3yercsi IyTeM MpPOBEAEHUS MPAKTUYECKUX 3aHATUH, MPaKTUKYMOB, JJAOOPATOPHBIX
paboOT W WHBIX AaHAJOTHYHBIX BHJOB Y4YEOHOHW JEATENBHOCTH, NPEIYyCMATPUBAIOIINX YYacTHE
o0yJaroIuxcss B  BBIIOJIHEHUM OTAEIbHBIX DJIEMEHTOB paboT, CBA3aHHBIX C Oyxaymie
poheCCHOHATILHOMN 1S TEFHOCTBIO.

[TpakTHyeckasi MOArOTOBKA MOXET BKJIIOYATh B C€0Sl OTJENbHbBIE 3aHATHUS JIEKIIMOHHOTO THIIA,
KOTOpbIE NpeAyCMaTpHUBAIOT Mepenady ydeOHOH uHopmanuu olydaromumcs, HeoOXOAUMOHN A
MOCJIEAYIOLIETO BHIMOIHEHUS paboT, CBSI3aHHBIX ¢ Oyay1iel NpodecCHOHaIbHON NeSTENbHOCTbIO.

4.1 Conepxxanue Q1M CUUIITHHBI

Paszpnen 1. Mexanuka, MosiekyJIsipHasi GU3NKa ¥ TEPMOAUHAMMKA

Brenenne

[Ipenmer ¢usuxu. Bxiaan poccuiickux ydeHbIX B pa3BuTHE (GU3MKU. MeTona Mmo3HaHus B (U3MKE.
OkcniepuMeHTbl U TeopuH. Ponb marematuku. ®Pusndeckue 3akonbl. [loHstue ¢dakra B Qusuke.
Monenu. [Ipsimbie u o6patHble 3an1aun pu3nku. PazMepHocTy GU3MYECKUX BETUYMH.

Kunemarnka

JIBukeHne Kak riaBHas (opma cymiectBoBaHus marepuu. [IpoctpanctBo u Bpems. CriocoObl
ONMCAaHUs COCTOSHUS Tejna M cucreMsl Ten. CucTeMbl OTcueTa M KOOpAMHAT. Poinb W NpUHLIMIIBI
BbIOOpa cucteM KoopauHat. CTeneHn cBOOObl, MTHBAPUAHTHBIE CBOMCTBA YKCIa CTETIEHEH CBOOO/IBI.
TpexmepHOe 1 MHOTOMEpPHOE IIPOCTPAaHCTBA. MarepuaibHas TOYKa M PaclpoCTpaHEHHE ATOM MOJENIN
Ha MHOTOMEpHBIN citydail. TpaekTopuss 1 MupoBasi JIMHUS, UX cBOKWCTBA. CKOPOCTh U YCKOPEHHUE KaK
npousBojHble. IlocTymatenbHOe M BpamjaTeIbHOE JBUKEHUS KaK OCHOBHBIE BH[Bl JIBUKCHHI.
VYroBbIe CKOPOCTh U YCKOPEHHE, HOPMaIbHOE U TaHT€HIIMaJIbHOE yecKkopeHus. CKOpoCTh U YCKOpEHUE
B MHOT'OMEPHOM IIPOCTpaHCTBE. MHepInanbHble CUCTEMBI M PABHOIPABHOCTh IOKOS U PABHOMEPHOI'O
npsIMOJIMHEHOTO ABMKeHus. [locTynaT o mocTosiHCTBE CKOPOCTH cBeTa B BakyyMme. [IpeobpazoBanue
MHTEPBAJIIOB BPEMEHH U JJIUHBI MPU OOJBIINX CKOPOCTAX OTHOCHUTEIbHBIX JABMKEHHH MHEPLUAIBHBIX
cucreM. [IpeoOpazoBanus JlopeHna M pEISATHBUCTCKOE CIIOKEHHE cKopocTed. MHTepBan Mexny
COOBITHSIMH U €70 HHBAPUAHTHOCTb.

JAnnamuka



Cuna u Mmacca, cynepnosunus cui. [lepselii u BTOpoii 3akoHbl HbloTOHA. YpaBHEHUS ABUKEHUS,
pOJIb HAaYaJIbHBIX YCJIOBUM, INPHHLHUI JeTepMHUHU3MA. [IpuMepbl pemeHus ypaBHEHUN JBUKCHHS.
JIBr>KeHUe Tea B IIOJIE CHJI TATOTECHMS, SIBJICHUE HEBECOMOCTH B CIIyTHUKAX. JlMHaAMuKa Cleqsamux
cucreM. Mmnynec, 3aKOH COXpaHEHUS MMILYJIbCAa JJII MEXAHWYECKOM CHUCTEMBI, TPETUH 3aKOH
Herotona. BzaumoneiictBue ten uepes nomue. OOmas ¢GopMyIupoBKa 3aKOHA COXPAHCHUS MMITYIIbCA.
Kunernueckast sHeprus MarepuaibHON TOUKHU, CBSA3b €€ C KOMIIOHEHTaMU BEKTOpa umilyibca. Pabora
U TIOTEHIMAaJbHAas SHeprus. PaboTa mepemMenieHns MaTepualbHOM TOYKH MO0 KPUBOJIMHEHHOMY ITYTH.
[loreHuManpHble CWIJIBI, BBEIEHUE IIOHATUSA IMOTEHUUAJa i B3aUMOACUCTBYIONIMX  TEIL
[TorennmaneHast (yHKIMS, TOTCHIMATbHAS TTOBEPXHOCTh. CBsI3b KOMIIOHEHT CHJIBI M TOTEHIMATIHHON
¢bynkuuu. [loreHuumanpHas sMa M yciaOBHE YCTOWYMBOIO paBHOBecus. HeBO3MOXHOCTb paBHOBECHUS
CUCTEMBI B3aMMOJECHCTBYIOIIMX CTaTHYECKUX TOYEYHBIX JJIEKTPUYECKUX 3apsaoB. [IpuHnmn
IUIOTHEHIIEH yNaKOBKU M OOBSICHEHHE NMPOCTPAHCTBEHHBIX (opM KpuctauioB. KondopManmoHHbIi
aHanu3 MOJEeKyJl. MoOMeHT cwibl. JlMHaMUKa BpAllEHWs TOYKU U Telna BOKPYI IIOCTOSIHHOM OCH,
IIOHATHE O MOMEHTE MHEPLMM MaTepUaIbHOM TOYKHM W Teja. Y paBHEHUE JBUKCHMS BPaILAIOLIErocs
BOKPYT HEIIOJBWKHOU OCHU Tesla. MOMEHT UMITYJIbCa, CBSA3b €0 KOMIIOHEHT C KHHETHYECKOU 3HEpruei
BpalleHus. M3MeHeHne MOMEHTa MHEPLUHU Tejla IIPU NEPEHOCE OCH BpallleHUsA. ['J1laBHbIE MOMEHTHI
UHEpLUHU U YCTOWYMBOCTb BpAIIECHUS Tel. 3aKOH COXpPAHEHHsS MOMEHTA UMITYJbCa Tejla U CUCTEMBI
Ten. OcoOeHHOCTH KOHCTPYKLMH BepToleToB. I'mpockombl M uX npuMmeHeHue. lLleHTp Macc u
YpaBHEHUE €ro JABMKEHUs. Pa3zeneHue mocTynarenbHbIX U BpalaTeIbHbIX IBUKEHUNA TBEPIOIO TElA.
ITapa cun. Cucrema ypaBHEHMH JUIsl ABMO)KEHHS TBEPAOIO Tejla M €ro KMHETUYECKas YHEprusi. 3aKOH
COXpPAHEHHUsI DHEPIMU U €ro CBiA3b C PAaBHOMEPHOCTBIO TEYEHMS BpEMEHHU. [IBHIKEHHE CHCTEM CO
MHOTMMH cTeneHsaMu cBo6oabl. @ynkuus Jlarpanka u ypaBHenus Jlarpanska. [IpuHuun HanMeHbI11€ro
JNEUCTBUA.

JAnnamuka 00JbIIUX CKOPOCTENH

[Mpunmun otHOcuTEeNbHOCTH B (pusmke. PenstuBucrckuii mmmynbce. [IpeoOpa3zoBanue sHeprum-
uMmnyiasca. Macca u ee cBsI3b ¢ dHEpruen nokos. Macca CIOXHOW CHCTEMBI U €€ CBSI3b C DHEpPIruen
B3auMoOJIeiicTBUs dactedd. HeammutuBHOCTH Macchl. JleekT Maccel W 3Hepreruka. KuHermueckas
JHEPIUs B PEIATUBUCTCKOM MEXaHMKE. YPaBHCHHE [BWKECHHMS MaTepUalbHOM TOYKU B
PENATUBACTCKOM MeEXaHMKE. J[BMKEHHE MaTEpPUAIBHOW TOYKU ITOJ JIEHCTBHEM IOCTOSHHOW CHJIBL.
CkopocTh cBETa Kak HpelenbHas CKOpPOCTb. YacTUipl C HyneBodM Maccoll mnokos. IIpunHnmn
SKBUBAJIEHTHOCTHU U TEOPHS IIPOUCXOKICHUS CUII BCEMUPHOTO TATOTEHHUS.

Koneb6anus n BOJIHBI

Konebanuss kak 4YacTHbBIM ciydail JOBUKEHMs, YCIIOBHUS TIOSBICHHUS KojeOaHUU. YpaBHEHUE
JBIDKEHUS] TPYKMHHOIO MasiTHUKAa M €ro peuieHue. [apMoHHueckoe KojebaHWE U €ro
XapaKTepUCTUKU. YpaBHEHHE IBUKEHHUS (PU3NYECKOrO0 MasTHUKA U €ro pelieHue, MaTeMaTUYecKui
MasiTHUK. DHEpPrus rapMOHUYECKUX KoyieOaHui. BbIHyX7eHHbIe KojeOaHHUs M SIBICHUE PE30HaHCcA.
Pe3onanc kak nposiBienue Oudypxanuu. ABrokonedanus. Ilpumepsl mposiBieHHs PE3OHAHCHBIX M
aBTOKOJIeOATENbHBIX SBICHUH B KMBBIX OpraHU3Max M TeXHUKe. Pe30HaHCHas mepenaya >HEPruu B
CUCTEME OJMHAKOBBIX CBSI3aHHBIX MAaATHUKOB. BOJIHBI B yNIpyTUX Cpelax, JMHEHHBIE, TOBEPXHOCTHBIE
U 00bEMHBIE BOJIHBI, MONEPEYHbIE U MPOAOJIbHBIE BOJNHBI, (DPOHT BOJHBI, IJIOCKHE U Ccepuueckue
BOJIHBI. AHAJIMTAYECKAs 3amuch Oerymiel BojHbI. BomHoBoe ypaBHeHue. [lepeHoc sHeprum Oeryieit
BosiHOW. CrnoxeHue koneGanuil u BosiH. KorepeHTHble MCTOYHMKM BOJIH. MHTepdepeHuus BOIH OT
TOYEYHBIX KOT€PEHTHBIX MCTOYHUKOB. YCIIOBHS IMOSBIECHUS MAaKCUMyMOB M MUHUMYMOB. CllOXK€HHE
KpYroBbIX M cdepudeckux BoiH. [locTpoenue ¢ponTa BonHbI o npuHnuny [roiireHca, moseaeHue
(dbpoHTa BOJTHBI B HEOAHOPOAHOU cpene. OTpakenne u npenomieHue BoiH. [Ipuamun depma. BeiBoa
3aKOHa IIPEJIOMJICHUS BOJIH Ha IPaHHUIIE IBYX Cpel Ha ocHOBe npuHuuna Oepma. [Ipunnun depma kak
YacTHBIN ciydail oOlero mpuHUMIa MUHUMakca. llosBiieHne OoTpakeHHBIX BOJH B HEOJHOPOJHBIX
cpenax, CI0KEeHHEe BCTPEUHBIX BOJH M 00pa3oBaHME CTOSYMX BOJH. IlepexomHoe cocTosiHUE U BpeMs
penakcanuu. CBsA3b IUIMH CTOSYMX BOJIH C pasMEPAMM CPENbl, JUCKPETHOCTh JUIMH CTOSYUX BOJIH.
KBanToBaHue. YnpasieHue 3By4aHUEM MY3bIKaJIbHbIX HHCTPYMEHTOB.

DJIeMeHThI CTATHCTUYECKOl U MOJIEKYJISIPHON (pU3MKH



MHUKpPOCKOIIMYECKHE W MAaKPOCKOIMYECKUE SBIICHUA. lneanpHbli Ta3 Kak CTaTUCTHUYECKAs
cucTeMa MHOTMX yactull. /laBieHue, o0beM U TeMmeparypa raza Kak 000OIIEeHHBIE XapaKTepUCTUKU
COCTOSIHMSI ra3a. PaBHOBECHblE M HEpPaBHOBECHBIE COCTOAHMA Ta3a. OOpaTumble M HeoOpaTUMBbIE
npoueccel. Jlnarpamma aaBieHue-00beM. OKCIIEPUMEHTaJbHbIE Ta30Bble 3aKOHBI, 000OIEHHBIN
ra3oBblil 3aKOH (YpaBHEHHUE COCTOSHUSA WJCATbHOrO raza). BoIBOJ ypaBHEHHS! COCTOSIHUS UJI€ATLHOTO
ra3a Ha OCHOBE KMHETHYECKUX MpeacTaBieHUN. DU3NYECKHI CMBICI MOHATHUS TEPMOANHAMUYECKON
Temneparypsl. Pacnpenenenue sHeprum mo creneHsM cBoOonbl. Pacmpenenenuss MakcBemna u
bonsiimana, Gapomerpuueckas ¢gopmyna. HepaBHoBecHbie mporiecchl. Juddys3usa, muddys3us dyepes
MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJICHHE W €ro poJib B JKU3HEACATEIILHOCTH PACTCHHIA.
Temnonepenaua. Buyrpennee tpenue. BoipakeHue HepaBHOBECHBIX IMPOLIECCOB uepe3 000OIICHHbIE
TepMoauHamuueckue cuibl. CooTHomeHue B3auMHocT OHcarepa. PeanbHble rassl, ypaBHeHHe Ban-
nep-Baanbca, KpuTHYecKas TOYKa, pEATbHbIE HW30TEPMbI, CKWKEHHE ra3oB. DiaykTyauuum u
camMoopraHu3anys npu (Gpa3zoBoM MEpexoie raz-KUAKOCTb. JKUAKOCTH, TOBEPXHOCTHOE HATSDKEHHE B
KUIKOCTAX, OXJAXKICHHE >XHJIKOCTH IPH HCHAPEHHH, TEPMOPETYISILUS PACTEHUHW M >KUBOTHBIX.
CMmauuBaronye 1 HeCMadMBarolIye KuakocTu. Kanmuispasle sBienus, Gpopmyna Jlamnaca.

DJIeMeHTbI TEPMOAMHAMUKHI

[lepBoe Hayamo TEpMOJMHAMUKH, W30IPOLECCH], aAnadaTUUYECKUN IMPOLECC, OXJIAXACHHUE ra30B
npu aanabaTUYecKOM pPaCHIMPEHUH U TOJy4YeHHe HU3KHX TemrepaTyp. YpaBHeHue Ilyaccona u ero
BbIBOJI. Kitaccuueckast Teopusi TEIIIOEMKOCTEN, MPUYUHBI OTKJIOHEHUS PEATIbHBIX TEMIOEMKOCTEN Kak
(GyHKIIMU TeMmIrepaTypbl OT pe3ylbTaTOB Kilaccuyeckoil Teopun. Pabora uaeanbHOro raza B pa3iMyHbIX
nporeccax. Obparumeie U HeoOpaTuMble MUKIIBL. TeruioBeie MamuHbl U UK KapHo, BTOopoe Hadaino
TepMoArHaMUKU. KommpecCMOHHbIE XOJOAWJIBHUKM UM TEIUJIOBBIE HACOCHIL. OJHTPONMS  KaK
TepMoAMHamMu4eckuid noreHuuan. dopmyna Ui 3HTponuu HieanbHOro rasa. Teopema KapHo u
0000IIeHNe TIOHATHUSA SHTPOIUU KaK TEPMOAMHAMHYECKOro MoTeHnuana. CBs3p SHTPONUU C
MUKPOCOCTOSIHUSIMU UJ€alIbHOT0 raza. CTaTUCTUYECKOE TOJKOBAHUE SHTPOIUU. DHTPONUS U CTEIEHb
BbIpOXkieHus1 cucteMbl. @opmyna bonbimana. Dutponus u uHbopManus. Bospactanue sHTponuu
pu HeoOpaTUMBIX Ipolleccax Ha MPUMEPE BBIPABHMBAHUS TEMIIEPATyphl JIBYX HaXOALIUXCS B
KOHTAKT€ HArpeThIX TEJ M IPHU BBIPABHUBAHMM JABJICHHH B JIBYX 4acTsix cocyna ¢ razoM. [lepBoe u
BTOpPO€ Hauajga TEePMOJIWHAMUKH, U KUBBIE OpraHu3Mbl. [IoHATHE O TepMOJAMHAMHUKE HEOOPATHUMBIX
MPOLIECCOB U OTKPBITBIX CHCTEM. OHTPOINUS B CUCTEME OpraHUM3M - OKpyXKawollas cpena.
[Ipon3BOACTBO SHTPONINU B HEPABHOBECHOM cpene n Teopema [Ipuroxuna.

Pa3neu 2. DiieKTpu4ecTBO 1 MArHETH3M

DJleKTpUYeCKHe U MATHUTHBIE SIBJICHUSI

[lonsiTHe O mMOJNAX, MONS CKAJISIPHBIE U BEKTOpPHBbIE. XapaKTEPUCTUKH BEKTOPHBIX TOJICH:
HaIpPsHKEHHOCTh, TOTOK, IUPKYJAIMS, CUJIOBBIC JIMHUM BEKTOpHOTO mosst. Cyneprno3unus Moje,
3aps/ibl, 3aKOH COXPAHEHUS 3apsI/I0B.

B3anmopeiicTBrE HEMOIBHKHBIX U IBUKYIIUXCS 3apsAa0B, DU3NUECKUN CMBICIT MATHUTHOTO MOJIA.
[Tone Towyeunoro 3apsana (3axoH Kymnona) u cucrtemsl 3apsnoB. [lone gumons. DiekTpocTaTudeckoe
MoJie MOJIEKYJbI W XUMHUUYeckue peakuuu. MHTerpansuas ¢opma 3akona Kymnona, teopema ["aycca
(mepBoe ypaBHeHue MakcBesia). BeiBog Gopmyn uisi HapsHKEHHOCTH AJIEKTPOCTATUYECKUX TOJIeH
3apsOHKEHHOTO TPSIMOTO MPOBOJA, IJIOCKOCTH, KOHJeHcatopa. Pabora mnepemerieHus 3apsjaa B
AJEKTPOCTATUUECKOM  TIOJIe, TOHATHE TMOoTeHuuana. Bropoe ypaBHenue MakcBemna  uist
ANEKTPOCTATUKH B HMHTETpajJbHOM (opMe. DieKTpuuecKass €MKOCTh OJHOr0 MPOBOJHMKA U JIBYX
MIPOBOJHHUKOB, KOHJIEHCATOPHI, paboTa MO 3apsaKe KOHIEHCATOPOB. DHEPrusl dIEKTPOCTATUYECKOTO
nonsi. V3MeHeHHWe  HaNpsHKEHHOCTH — AJIEKTPUYECKOrO0  TOJISi MPU  BBEACHUU  JIUAJIEKTPHUKA,
MOJISIPU3YEMOCTh  JTUAJIEKTPUKA, TUANEKTPUYECKass MPOHMUIIAEMOCTb. V3MeHeHHne Iu3IeKTpuyYecKon
MIPOHUIIAEMOCTH TMPU XUMUYECKUX PEaKIUAX U HCIOIb30BaHUE 3TOro 3 (dekra. DINeKTPUIECKOe MoJie
B MpoBOJHUKaX. [IoHATHE O TOKE MPOBOJMMOCTH, BEKTOp TOKAa M CHia TOKa, nuddepeHIranpHas
dbopma 3akona Owma. Ilepoe mpasmno Kupxroda. [IpuumHa MOSBICHHS SIEKTPUYECKOTO TOKa B
MPOBOJHUKE, PU3NIECKUI CMBICI MOHSATHS CTOPOHHUX DJEKTPUUECKUX CHil. BeiBoa 3akoHa Oma ans
Bceit nienu. Bropoe npasmiio Kupxroda. MarautHoe mose npsiMoro Toka, 00bSICHEHUE €0 MOSBIICHUS
Ha OCHOBAaHUM pEISTUBUCTCKUX TMpeAcTaBieHuil. WHrerpaibHble ypaBHeHMs MakcBemina JUist
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IIOCTOSIHHBIX MAarHUTHBIX Mojel. IIpumepbl BBIYMCIEHUS HANpPSDKEHHOCTEH MAarHUTOCTATHYECKHX
nosiei. 3akoH buo-Capapa-Jlamnaca. BzaumopeiictBue moneit u 3apsnoB (TokoB). @opmyna Jlopena
JUIs CUJIBl, NEHCTBYIOIIEH Ha 3aps] CO CTOPOHBI 3JEKTPUUECKOr0 U MAarHUTHOro noseu. [IpuHumn
JNEHCTBUSL MAacC-CIEKTPOMETPOB M KX IPUMEHEHHMS B XUMUU. MHAyKIMOHHBIE SBJICHMS,
TpaHchopMaTopbl, (PU3MUECKHE TNPUHIMIIBI KX JeHCTBHS. OKcrparoku. llomHas cucrema
MHTETPpAJIbHBIX ypaBHeHUM MakcBema. CMBICT 4YJI€HOB CHUCTEMBl ypaBHeHUM Makcseiia,
OINMCHIBAIOUINX SIBICHUS, CBS3aHHBIE C M3MEHEHMSIMM JJIEKTPUYECKMX W MArHUTHBIX BEIMYUH BO
BpeMEHH. B3auMOCBSA3b 2IEKTPUYECKUX U MATHUTHBIX IEPEMEHHBIX MOJIEH, IIEKTPOMarHuTHOE 110J1€ U
nznyuyenue. Ilonsg naBwxymmxcs 3apsnoB. M3iydeHue >3JI€KTPOMAarHUTHOIO MOJS HEPaBHOMEPHO
By Kymumcst 3apanom. «Ilapagokc» atoma.

Pa3nea 3. OnTuka u aromMHast pusnka

DJIEKTPOMATHUTHOE U3/IyYeHHEe H ONITHKA

CB00O0/IHOE DIIEKTPOMArHUTHOE TOJIE U €r0 CYIIECTBOBAHUE B BHUJIE JJCKTPOMATHUTHOHW BOJHBHI.
ITonepe4HOCTh 3MEKTPOMArHUTHBIX BOJMH. CKOPOCTh PACHPOCTPAHEHMs JIEKTPOMArHUTHBIX BOJIH U
criocoObl ee n3mepenus. Illkana snekrpomMarHuTHBIX BOJIH. CrIOCOOBI TEHEpAlui M UCIOJIb30BAHUE B
HayKe U TEXHUKE BOJIH Pa3JINYHBIX YaCTOT.

SIBrieHus1, onMCHIBaeMbIe BOJHOBOWM Teopueil cBera. MHTEepdepeHnns cBera, YCIOBUS TOSBICHHS
CTaTUYECKON HMHTEepPEpeHIIMOHHON KapTUHBI, MHTephEpeHIMsT NpU pa3lieleHud (POHTA BOJHBI,
IIPOCBETJIIEHUE ONTHKHU, UHTEPPEPOMETPhl U UX HCHOIb30BaHUE. Dypre-cuekTpoMeTpsl. [loHsaTue o
ronorpapuu. Jdudpakuus, nudpakuus Ha mend. PoKyCUpOBKa 3JIEKTPOMATHUTHBIX BOJH M CBS3b
pasmepa IUGPAKIMOHHOTO TATHA C pasMepamu peduiekTopoB. OCOOCHHOCTH OpraHU3aIud
PaMoIOKAlMOHHOM CIIy>KOBl. YCIIOBHSI Iepexoia OT BOJIHOBOM ONTHKH K I€OMETpUYEeCKOH. 30HBI
@penens, 30HHas wiacTHHKa OpeHens kak GoKycupyromuii siueMenT. AudpaknmonHas pemerka Kaxk
JMCIIEPTUpYIOIIas cucTeMa. AHallu3 cocTaBa CBeTa IO JUIMHAM BOJIH. PeHTreHoBckas audpakuus,
MOHATHE 00 OOPATHBIX AUPPAKIMOHHBIX 3a/1a4aX, PEHTI€HOCTPYKTYPHBIM aHAIU3 U €ro 0COOEHHOCTU
MIPUMEHUTEILHO K OuojornueckuM oObekTaMm. [IpoctpancrBennass crpykrypa JIHK u PHK.
JudpakimoHHBIN Tpeaes pa3penaoneil ciocoOHOCTH ONTHYECKUX MTPUOOPOB.

CBeT U BeliecTBo, MOHATHE O BTOPUYHBIX BOJHAX, Pa3J/leIeHUe SHEPTUU Ha TpaHuLe pa3jaena ¢as,
PE30HAHCHBIN XapaKTep B3aUMOJICHCTBUS CBETa U BemiecTBa. Jlucnepcusi, Kiaccuyeckoe 0ObsICHEHNE
3aBUCUMOCTH KO3((UIMEHTa MpeTOMIIeHUs CBeTa OT JJIMHBI BOJHBI MAJaloIlero cpera. SIBieHue
JBOMHOTIO JIydyenpesoMIIeHus, MoJIsIpu3alus cBeTa KpucrtauiamMu. [1onsipru30BaHHbI CBET, ONTHYECKas
aKTUBHOCTb, CaxXapOMETPHs, HCIIOJIIb30BAHNUE SBJICHMS BpAIICHHUA IUIOCKOCTH MOJIIpU3aluu B
MoJieKyisipHoil Ouonorun. ®otoaddexT u kBaHTtoBas npupoaa csera. Kpyr sBieHnil, 0ObSICHUMBIX C
KBaHTOBOM TOYKM 3PEHUS, MUKPOCKOIMYECKOE M MAaKpPOCKOIIMYECKOE B OINTHKE. /[BONCTBEHHOCTH
MPUPOJABI CBETa. 3aKOHBI IMOTJIOLIEHUS CBETa, IMOHATHE O HEMUHEHHbIX 3(dekxtax. OCHOBHBIE
3JIEMEHTBl KOHCTPYKLUHU CIEKTPO(POTOMETPOB. 3aKOHBI OCBEIIEHHOCTH, 3aBUCUMOCTb OCBEIIIEHHOCTH
OT BU/1a OCBETUTEIICH.

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

OcobeHHOCTH TOBEAEHUS MHUKpoyacTUll. IIpuHIMIBI oOnMcaHus MOBEACHHMS MHUKPOYACTHII,
BOJIHOBasi (DyHKIMS, COOTHOIIEHUE HeompeleneHHocTe, BonHa ne bpoinsa. Iloctynarsr bopa.
VYpaBuenue Illpeaunrepa (BpeMeHHOE W CTalMOHapHOE), (U3MYECKUH CMBICT BXOISIIUX B HETO
yieHoB. Pemenue cramuoHapHoro ypaBHeHus Illpeaunrepa ans 4YacTUIbI B OJHOMEPHOM
MIOTEHLIMAJIbHOM SIIMKE M YacTUIBl HAa OKPYKHOCTHU. YCIOBHUS IOSBICHHS KBAaHTOBBIX SIBJICHWM.
Bnusinue maccel W o0iacTu JIOKanM3alMKM YacTull. J[BymepHas MOTeHIualbHAas $iMa, BBIPOXKJICHUE
KBAHTOBBIX COCTOSIHUN M CHATHE BBIpOKJeHUA. [loTeHIManbHas iMa KOHEUHOM ITyOMHBI U BIUSTHUE €€
rIyOMHBI M IIMPUHBI HA YPOBHM DSHEPIrUM 4YacTULIBl. BO3MOXXHOCTH JIOKalM3allMM YacTHUIbl B
npoctpaHcTBe. TyHHenbHBIN 3¢ddexr. 3amonHenue ypoBHell u nmpuHuun I[laynmu, monHas sHeprus
COBOKYITHOCTH JJIEKTPOHOB B KBaHTOBOH cHCTeMe. YPOBHU DHEPIMHM B aTOME BOJAOPOJA, MEPEXOAbl
MeXNy ypoBHSAMHU. VHIMBUIYadbHOCTh CIIEKTPOB aTOMOB M SMHUCCHOHHBIM CHEKTPAJIbHBIM aHAIIU3.
Meramaeckass MOJIENb MOJEKYJIbl U OOBSICHEHHE KOPPENAIMH IIBETHOCTH BemecTBa U 3¢ dexra
COIIPSKEHMSI XUMUYECKHX CBSI3eH B MoJiekysax. HopManbHas U MHBEpPCHAs 3aCEJIEHHOCTh KBAHTOBBIX
cocrostHuil. Ilornomienue, cnoHTaHHOE M BBIHYXJAEHHOEe u3nydeHus. Kosdduuuentsr DiiHiTelHa.
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®opmyina [lnanka. YcuneHnue cBera Ipu IPOX0KICHUH Ye€pe3 UHBEPCHO 3aceleHHyto cpeny. [lonarue
0 Ja3epax.

duznyeckas IpUpPoa XUMUUYECKON CBSI3U. DJIEKTPOHHOE CTPOEHHE MHOIO3JIEKTPOHHBIX aTOMOB,
rudpuau3anys, OObSACHEHHE INPUYMH IOSABJICHUS IMPOCTPAHCTBEHHBIX (opM Monekyn. I[IpuHummn
MaKCHMAaJIbHOTO IEepEKpbIBaHUs. BHyTpeHHEe BpalleHHe B MOJIEKYJIaX U €ro poJib B OMOXMMHYECKHUX
peakuusx. J[BrkeHue 4acTul B MHOTOAaTOMHBIX MOJIEKYJIaX M BHIbI MOJIEKYJISIPHON CIEKTPOCKOIIUHU.
CuMMeTpHst MOJIEKY U MTOSIBJICHHUE MTPaBUI 0TOOpA.

@DOTOXMMHUYECKHE PEAKIMM U OCOOEHHOCTH IOTEHLUANbHBIX IIOBEPXHOCTEH OCHOBHBIX U
BO30Y)KICHHBIX 3JICKTPOHHBIX COCTOSIHMM B MOJIeKyiax. Pacmam mosiekyn mpu (OTOBO3OYKIACHHSIX.
®dusnueckas npupona (GoTocHHTe3a. TpaHCHOPT SHEpruuM npu (GoTocHHTe3e. 30HHas CTPYKTypa
AJIEKTPOHHBIX COCTOSIHMI KPUCTAJUIOB. 3allOJHEHHBbIE M HE3AIOJHEHHBIE 30HBI. YpoBeHb DepMu.
ITpoBOIHMKY, [TOJIYTIPOBOAHUKU U TUAIEKTPUKH. OCOOEHHOCTh MPOBOAMMOCTH B IOJTYIPOBOJHHUKAX.

Anepuas pusuka

CucremaTvka 3J€MEHTapHBIX YacTULl. 3aKOHbI B3aUMOINPEBPALEHUN YaCTULl, SIACPHbIE PEaKIIHH,
nedext maccel. CTpoeHue siiep, SASpHbIE CUJIbl, YCTOWYMBBIC M HEYCTOWYMBBIC S/Ipa, €CTECTBEHHAS U

HCKYCCTBEHHas PaluOaKTUBHOCTb. 3aKOoHBI PagIuOaKTUBHOTO pacraza. [TpuHLMIBI
pallMOaKTUBALIMOHHOIO aHanu3a. «MedeHble» aroMmbl B Ouonoruu. [lyTw ucnosib30BaHUs sEpHOM
SHEpPruHu.

DuznvecKkasi KAPpTUHA MUPA

[lonatne o0 »HBomonKM B (HU3UKE, OWONOTMM H JPYrHX HaykaxX. [IpOTHBOIIOIIOKHOCTH
HAIIPaBJIEHHOCTEN ATUX 3BOJIIOLIMOHHBIX MpoleccoB. [IyTu npeononenns npoTuBopeyus.

Bpewms B kinaccuueckom mupe. Posiab nepuoanueckux U HeMepHuOANUECKUX MPUPOIHBIX IPOLIECCOB
B (OpPMHMpPOBAHUU TMOHATUS BpPEeMEHHU. VIHBApMAHTHOCTh MPOCTEHIIMX (PU3MUECKUX 3aKOHOB
OTHOCHUTEJILHO CMEHBI 3HaKa BpeMeHU. HepaBHOBECHbIE IIPOLIECCHI B CJIOKHBIX CUCTEMaX U MOSBIECHUE
cTpesibl BpeMeHU. Poib ciaydalHbIX (akTopoB B (OPMHPOBAHHUU CTpesibl BpeMeHu. DiIyKTyaluw,
MOSIBICHHE CAMOOPTaHU3allM B  OTKPBITHIX CHCTEMax H IepepacTanue (QIyKTyalud B
Makpockonuyeckuit 3¢ ¢exr. Ponp Oudypkanuii. [loBeneHue SHTpONUM B OTKPBITBIX CHCTEMaXx.
[IpyHIMI TOMOMHUTEIBLHOCTH U €r0 BCEOOIIHOCTh. Mcnonb3oBaHue Mozeneil siBJIeHUM U 00BbEKTOB B
npoliecce NO3HAHUs KaK CIeICTBHE MPUHLIUIA TOMOIHUTENbHOCTH. OOpaTHbIe 3a1a4ul, CyObEKTUBHBIN
¢aktop mpu ux pemeHud. OTpaHMYEHHOCTh MPHUHIMMIA JI0KA3aTEIbHOCTH B Hayke. [lpuHuun
COOTBETCTBHS, HalOloJaeMble M HeHaOiroJaeMble BelMMYMHBI B ¢usuke. TpeOoBaHus K
¢dbopmupoBaHuio (usmueckux Teopuil. PacmmpeHHoe NOHMMaHuE€ TpPUHIUINA JETePMUHU3MA.
CrnyuaiiHO€ ¥ 3aKOHOMEPHOE B MPUPOJE U MpeAesbl IPUMEHUMOCTH HayyHOro IporHosa. HaydHbri
MPOTHO3 B Hayke 00 obmiecTBe. duznka u kubepHeTnka. Creasiiue CUCTEMbI U YIIPaBIICHHE.

4.2. ConepxaHue JeKI Uit

Kpatkoe conepxanve neKuuu

JacoB

/1

[IpakTuueckas
MOArOTOBKA

| Kommuectso

+

1. | OBomronuss M COBpEMEHHble Mojenu (u3nveckod KapTUHbl Mupa. Poib
POCCHICKMX YUeHBIX B pa3BUTHU Qu3ukH. CoBpeMeHHas (u3MKa KaK KyJIbTypa
HaOJIO/IeHNH, MOJENUPOBAHUSA, JKCIHEPUMEHTAIbHOIO HCCIEIOBaHUS U
KOJIMYECTBEHHOT'O MPOTHO3UPOBAHMS SBJIEHUNA MNpupoasl. Ponb ¢usuku B
pPa3BUTUM TEXHUKM U AarpolpOMBIIIIEHHOTO Mpou3BojacTBa. KnHemarnka
MaTepuaabHOM TOYkHM. KoopauHaTHBIN  METOJ  ONUCAHUS  JIBUKEHHIL.
Kunematnueckoe ypaBHEHHME [BHWKEHHS W OIpeAeisieMble 110 HEMY
KMHEMAaTUYECKUE XapPAKTEPUCTUKH.
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BekropHblii crioco® onucaHus IBWKEHHA. BEKTOpHI mepemMerieHus, CKOpOCTH,
YCKOpEHUS. YTIJIOBBIE XapaKTEPUCTUKU JIBUKEHUS 110 OKPYKHOCTH. DJIEMEHTBI
PENATUBUCTCKON MEXaHUKH. [Toctynatet CHeIHabHOM TEOpUU
otHocuTenpbHOCTU. IIpeoOpazoBanust JlopeHua. Ciio)kKeHHE  CKOpPOCTEH.
OTHOCHUTENBHOCTh AJTUHBI OTPE3KOB U JJIUTEIHHOCTH BPEMEHHBIX HHTEPBAJIOB.

JluHaMyKa MaTepUAIbHOM TOYKU M IIOCTYIATEIBHOTO IBUXKEHUS TBEPIOTO
tena. [Ipunnun oTtHocuTenbHOCTH. 3akoHbl HptoToHa. Bunbl cui. JluHamuka
BpalaTeJIbHOTO JABWXKEHHA. MOMEHT cuibl. MOMEHT HHEepUHUHU. 3aKOHBI
COXpaHEHUsS UMIyJIbCa W MOMEHTa uMMyJbca. HHepuuaibHbie U
HEUHEpLUaIbHbIE CUCTEeMbl OTcu€ra. CHibl MHEPLHUHU MPHU Pa3IUYHBIX BHIAX
JIBIDKCHMSA.

Pabora, MomHocTe W »Heprus. MexaHuueckass paboTa M MOIIHOCTh NpPHU
IIOCTYIAaTEJIbBHOM M BPAILATEIBHOM JBIKEHUAX. Kunetndeckas osHeprus u
TeOpeMa 0 KUHETUYECKOU SHEPIUH.

KoHcepBaTuBHbBIE CUIIBI U IOTEHIMANIBbHASA dHeprus. [Ipumepsl noTeHMaIbHbBIX
1oJiel. 3aKOH COXPAaHEHHUsl PHEPTUHU B MEXAHUKE.

Mexanndeckue konebanus. KunHematmka rapMOHHYECKHX — KOJeOaHMU.
Crnoxenue xonebaHuil. AKyCTHYECKHE PE30HATOPHI.

Jlunamuka rapMoHMYeckux koseOanuil. [uddepenumansnoe ypaBHeHUE
KojeOaHui. 3aryxarolue M BBIHY)KJIEHHbIE KojieOaHus. MexaHuuecKkun
pe3oHaHc. MasiTHUKY.

Mexanuueckue BoiHBL. BomHoBoe ypaBHenue. Buawl BosnH. MHTepdepenius,
mudpakius u aqucnepcus BoiaH. BonHbl u mHpOpMarus.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TeopuH. MeanbHblil ras.
OcHoBHoe ypaBHeHne MKT u ypaBHEHHE COCTOSHUS HJEAIBHOIO rasa.
Peanbhble ra3sl. CkMKEHHE ra3oB.

ArperatHple coctossHUs W (a3oBeie mepexonsl. OCOOCHHOCTH KHAKOTO
coctosiHus. CTpoeHue KpucTamioB. JlegeKkTsl KpUCTANIMYECKOTO CTPOEHUS.
[IpoyHocts ®  macTUyHOCTh.  SIBneHuss  mepeHoca.  Juddysus,
TEIUIONPOBOJHOCTh M BHYTPEHHeE TpeHue. MOoJeKyIsIpHO-KMHETHYecKas
TEOPHs SIBJICHUN IIEPEHOCA.

OCHOBBI TEPMOJMHAMHMKU. BHYTpeHHsAsI »3Heprus ¢ TEpBOE  HAYallo
TepMoarHAMUKH. PaboTa W TETUIOEMKOCTh Ta3a MpHU Pa3IUYHBIX IMpoIeccax.
Bropoii 3akoH TtepmoauHaMUKM. TemnoBele JBUraTelii M XOJOAUIbHBIE
MammHbl. KIIJ[ TeruioBbIX ABUTaTeneid W CTATHCTUYECKHH CMBICI BTOPOTO
3akoHa TepmoauHaMuku. IloHsaTtue sHTponuu. I[loHsTHE O TEepMOAMHAMHKE
HEOOPAaTUMBIX MPOIECCOB U OTKPBITHIX CUCTEM.

10.

DnekTpuyeckuil 3apsia. B3aumoneicTBue 3apsaoB. DIEKTPOCTATUIECKOE TMOJIE.
Bekrop Hanpspk€HHOocTH. Pacuér asmektpocratmyeckux mnosiei. [lorennuman
ANEKTpOCTaTUYeCKOro mousig. Pabora 1o mepeMenieHuro 3apsgoB B
AJIEKTPOCTaTHYECKOM  mosie.  [loTeHmman W rpagueHT  HOTEHUMAaa.
DKBUNOTEHIIHUAJIbHBIE TOBEPXHOCTH.

11.

BemectBo B anekrpudeckoMm moiie. IlomspHble M HENOISAPHBIE MOJEKYJIBL.
[lonspuzanua  nuanexktpukoB.  Bekrop  cmemenus.  IIpoBonHukm B
IEKTPOCTATUYECKOM M0JIE. DIEKTPOEMKOCTh IPOBOIHUKOB. KOHIEHCATOPEI.
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12.

[TocTosHHBIN HneKTpUYECKUM TOK. 3akoH Owma. DJIEKTpOIBWXKYILNAS CHUJIA.
IIpaBuna Kupxroda u pacuérsl snexktpuyeckux neneid. Kinaccuueckas teopust
3neKTponpoBoAHOocTU. BbeiBog 3akoHa Owma. [lpupona cBEpXmpOBOAMMOCTH.
Hocurenu TOka B  pa3iMuYHbIX IPOBOJHMKAX. OJEMEHTHl  TEOPHUHU
anekTponpoBoaHocT. I[lomynpoBoguuku. IlomynmpoBogHHKOBBIE TPUOOPHI.
OneMeHTHl (U3UYECKON IMeKTpOHUKU. KOHTaKTHBIE SBICHHS B MeTalaX M
MOJIYITPOBOIHUKAX. Ycnexu COBPEMEHHOMN IIOJIyIIPOBOIHUKOBOM
KOMITBIOTePHOU TeXHUKH. broToKM u OnonHdopmartuka.

13.

MaruuTtHoe Tone. B3aumoneicTBHE  DJIEKTPUUYECKUX  TOKOB. Pacuérbl
MarHuTHbIX noned. 3akoH buo-Capapa-Jlamaca. MaruutHble CBOWMCTBa
BemectBa. Jlma-, mapa- u  deppomarHeTuku. JlomeHbl. DeppuThI.
DNeKTpOMarHuTHbBIE CenapaTtopbl B arpouHxeHepuu. JleiicTBUEe MarHUTHOTO
MoJIsl Ha DJICKTPUYCCKUNA TOK W JBIDKYIIHMECS 3apspKeHHble vacTuilel. Cuia
Awmrnepa u cuna Jloperna. Dddext Xosra. DIEKTpOABUTATEIH.

14.

DnekTpomMarauTHas uHaykuus. 3akoH dapanes u npaBwio Jlenua. Mexanuzm
Bo3HukHOBeHust JJIC wunayknuu. ['enepatopsl rapmonmueckoir JIJIC u
TpancopmaTopsl. UTHAYKTUBHOCTh MPOBOIHUKOB. JHEPTUsi MATHUTHOTO TOJISL.

15.

[lepemenHnblii anexkTpuyeckuil Tok. Llenu nepemenHoro toka. 3akoH Oma i
uenei nepeMeHHoro Toka. IlodHoe CONMpOTHBIIEHHE NEPEMEHHOMY TOKY.
BekropHast ntuarpamma. Pe30HaHC B LETISIX IEPEMEHHOTO TOKA.

16.

OnexTpoMarautHoe nosie. O6o0mienue 3akona dapanes. 3akoH MOITHOTO TOKA.
Tok cmemieHus. DIeKTpoMarHuTHbIE BOJIHBL. Y paBHeHUsI MakcBemia. Cucrema
ypaBHeHuid MakcBemia B auddepeHnanbHOR U UHTETrpalibHOM  (dopmax.
Bekrop Ywmosa-lIlolintunra. laBinenue cBera. ['apMOHMYECKHI OCILUILISTOP.
CBOOOJHBIE 3TEKTPOMArHUTHBIE KoJeOaHUS. 3aTyXalolue U BBIHYXICHHbBIC
KoseOaHus. Pe3oHaHc.

17.

I'enepanus, nepepada M OpUEM  IIEKTPOMArHUTHBIX BOJH. OTKpPBITHIN
KojeOaTenbHbI  KOHTYp. [lpuHmunm  paboTel  paavonepenaTivka H
paguonpuéMHUKA. Moayssiuysi U AETEKTUPOBAHHUE JJIEKTPOMArHUTHBIX BOJIH.
Panuonoxanus u tenesunenue. lllkana 31eKTpoOMarHuTHRIX BOJH. Pasnuunbie
JIMana3oHbl YacTOT 3JEKTPOMATrHUTHBIX BOJIH, X XapaKTepHbIE 0COOEHHOCTH U
TEXHUYECKHE CpeAcTBa UX  noiydeHus. lcmonb3oBaHME — BHUAMMBIX
yabTpaUONETOBBIX M JAPYIMX  M3JIydeHMH B  pacTeHUEBOJACTBE U
KUBOTHOBO/ICTBE.

18.

OneMEeHTbl TeOMETPUYECKOM ONTHUKUA. OCHOBBI T€OMETPUYECKOW OINTHUKH.
®opmynsl Openenst. [Ipunmun oOpaTuMoOcTH cBETOBBIX Jiyuel. I[IpuGopsl
T€OMETPUYECKON ONTUKUA. POTOMETPHS.

19.

OnemeHnTsl BOiHOBOM onTuku. [lpunimn Iroitrenca. MuTtepdepennus cpera.
KorepeHTHOCTh ¥ ONTHYECKUI XOJ JIydell. Y CIIOBUS MAKCUMYMa U MUHUMYMa.
WNnrtepdepomerprl. DnemenTsl rosorpaduu. Judpakuus csera. [IpuHiun
Ioifrenca-®penens. Judpakunonnas pemérka. Crnekrporpadus. Judpakums
PEHTI€HOBCKHX JIy4eil.

20.

B3anmopeiictBue wu3nyueHus ¢ BemecTtBoM. [lomspuzanmss cBera Ipu
OTpa)XEHHH U mpenomiieHuu. J[BoliHoe myuenpenomieHue. Onrudyecku
akTuBHble BemiecTBa. Caxapumerpnl. MckyccTBeHHass aHU30Tponuss U €€
ucnosbs3oBanue. HopmanbHasg u aHomanpHas aucnepcus. TernoBoe n3iaydyeHue.
AbcomotHo u€pHoe Teno. 3akoHbl Kupxroda, Credana-bonpuimMana u Buna.
@®opmyna Ilmanka. Ontuueckas nupomerpus. Porosrddexr. Buemnui,
BHYTpEHHUH ¥  BEHTWIbHBIH  (oTodddexr. VYpaBHenue DiHIITEHHA.
IIpumenenne ¢dotornementoB. Oddexkt Kommnrona. JlroMuHECHEHTHOE
U3Iy4YeHHUE. buomoMuHecueHys doTobuonornyeckue IPOLIECCHI.
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dorocunres. TepmoanHamMuka U MexaHu3M GoTocHHTE3a. buosnepreTuka..

21.

DJIEMEHTbl KBAaHTOBOM MeXaHMKU. KoOpnycKylsipHO-BOJHOBOW  Jyalld3M.
Hudpakus snekrpoHoB. COOTHOLICHUS HEONpeAeIEHHOCTEH. YpaBHEHHUE
[Ipenunrepa. AToMm Bojaopoda. DHepreTudeckre ypoBHU artoma. [loreHiman
BO30YKJIEHHS] U HOHU3ALIMU.

22.

[Toctynarer bopa. U3nyuenne u mormomenune 3Hepruu. BomopomonomoOHbIe
noHbl. CTPyKTypa CIIOKHBIX aTOMOB. DHEPreTUYECKHE YPOBHU B CIIOKHBIX
atoMax. [lpunnun ITaynu. OnTuyeckue CreKTphl U CHEKTPbl PEHTTEHOBCKOTO
n3nydeHus. Ilepuonnueckas cucrema snementoB J[.M.MenneneeBa. ®@usuka
MOJIEKYJ. DHepreTHueckre YpPOBHH Mojekyl. OOMeHHOe B3auMOJEiCTBHE.
Monekynsipuble crekTpbl. [IpuHIuMn paboThl KBAaHTOBBIX TI'€HEPATOPOB.
DNEeKTPOHHBIM MapaMarHUTHBIA pe3oHaHc. [lonuMepsl U KUIKHE KPUCTAILIBL.
OcHOBHBIE BU/IbI KOJIJIEKTUBU3ALUN MOJIEKYIL.

23.

SIBieHne paguoOaKTHUBHOCTUH. Buapl pagumoakTMBHOrO pacnajga. 3aKkoH
paguoakTuBHOrOo pacnaga. CraOWwibHBIE U PaTUOAKTUBHBIC HU30TOIIBI.
[IpuHIMIIBI PaMOAKTUBAILIMOHHOTO aHaiu3a. fnepHble peakuuu. MexaHuzm
saepHbIX peakuui. llenHas peakuust neneHus sanep «MedeHbIe» aTOMbI B
ouonorun. [lytu ncnonb30BaHus A1€pPHON YHEPTUU.

24,

DOneMeHTapHble  4vacTuilpl.  Kiaccudukamusi — dJE€MEHTapHBIX — YacTHIIL.
BsaumornpeBpaiiiaeMocTh 3JIeMEeHTapHbIX YacThll. MeTobl YCKOPEHHS YacTHII.
AnTHdacTuiibl U aHtuBeniecTBO. CoBpeMeHHas (U3MKa W arpOWHIKEHEPHS.
BemectBo u mone. OOBEKTHI W MPOIECCHL. IBOIIOIMOHHBIC ITPOLIECCHI
peoOpa3oBaHUs MaTepHH. BemecTBennsle, SHEPTeTUYECKHE,
JJICKTPOMAarHUTHBIE W HWH(POPMAIMOHHBIE IpeoOpa3oBaHus OMOOOBEKTOB.
PasButne  arpodusuku, OHMOMEXaHWKH, OWO(PHU3UKHA, OHOIHEPTECTUKH,
OMOMH(POPMATHKHN, OMOTEXHOJIOTHH M arPOUHKCHEPHUH.

Hrtoro

48

10%

4.3. Conepxanue 1a00paTOPHBIX 3aHATHI

/o

HaumeHnoBanue 1a00paTOpHBIX 3aHATUN

Komnuectso

JacoB

[IpakTuueckas
MOJIrOTOBKA

I/I3y‘{eHI/IC MECXaHNYCCKOI'O JIBMKCHHUA HA MAIlIMHC ATBy')Ia

Ornpenenenre MOMeHTa HHepMU MasTHHKa O0epOeka

Onpez[eneHI/Ie MOMCHTA MHEPUUHU METOJAOM KPYTUJIbHBIX KoJIeOaHMI

N3ydenne koneOaHUN MaTeMAaTHYECKOT0 MasITHUKA U ONPEEIIEHNE YCKOPEHUS
CcBOOOJHOTO MaIEHUS

+ |+ |+ |+

I/IBYLICHI/IC TapMOHHUYCCKHX KoJIeOaHMii C IIOMOIIBIO MPYXXUHHOI'O MAATHHUKA

W3ydeHue 3aTyxaroumux KojaebaHuil mpu BHYTPEHHEM TPEHUU

OHpCIleJleHI/IC BA3ZKOCTHU JKUJKOCTH 11O MCTOAY Croxkca

HccnenoBanne QJICKTPOCTATUYCCKOI'O IMOJIA

I/IBMepeHI/IC EMKOCTH KOHACHCATOpa

W3mepenne conpoTHBIEHUS] TPOBOJHUKOB METOOM MOCTa Y UTCTOHA

RBlo|lolwojo]| & |wiNk

I/ISYLICHI/IC LCIIH ITOCTOSAHHOT'O TOKA

RN
N

I/IBMepeHI/IC T OpH30HTaJIBHOf/'I COCTaBJISIONIEH MAarHUTHOTO MOJIS 3emim

[EN
w

I/I3y‘-IeHI/Ie LEIU IMMEPEMCHHOI'0 TOKA M OITPCACIICHUEC MHAYKTUBHOCTH KAaTYIIKH

[EEN
IS

I/ISYLICHI/IC ILI/I(I)paKI_II/II/I CBCTA U ONIPCACIICHUC NJINHBI CBETOBOM BOJIHBI Ipu

NININIEIBRININDINDINDIND| N (INEIN

|+ |||+

13




MOMOUIH TU(PAKIIMOHHON peréTKu
15 | [losnydeHue U aHaIU3 MOJIIPU30BAHHOTO CBETA 2 +
16 W3ydeHue BpalleHus MIOCKOCTH MOJSIPU3aliY CBETa ONTUYECKH aKTUBHBIMU 4 +
BEIICCTBAMHU
17 | V3y4eHne ONTUYECKUX MUPOMETPOB 2 +
18 | Usyuenue 3akoHOB BHemHero Goro3addexra 2 +
19 | Ananu3 cieKkTpa U3JIydeHHs Ta30pa3psTHON JTaMITbI 2 +
20 | AHanm3 CrieKTpa U3JIyYeHUS JTJaMITbl HAKAIMBAHUS 2 +
Hroro 48 20%
4.4. Coagep:xanue NPpaAaKTHYECKUX 3aHATUH
8w
2 2
Ne . g8 8 g
HanMeHoBaH#e MPaKTUYCCKUX 3aHATUN 58| ES
I g 7| ER
g2
=
1 Kunemaruka 4 +
2 JlnHamuka 4 +
3 3aKOHBI COXpaHEHHS 4 +
4 MexaHnnyeckue KojieOaHusl U BOJTHBI 4 +
5 DNeMEHTHI MOJIEKYIIIPHOM U CTATUCTUYECKOU (pU3HKHU 2 +
6 DNIEMEHTHI TePMOIMHAMUKH 4 +
7 DneKTpoCcTaTUKA 4 +
8 [TOCTOSIHHBIN TOK, 3JIEKTPUYECKUE LIENTH U MAaTEPHAJIBL. 4 +
9 [TocTOsIHHOE MAarHUTHOE TOJIE 4 +
10 DneKTpOMarHMTHbIE KOJIEOAHUSI U BOJIHBIL. 4 +
11 ['eomeTpryeckasi ¥ BOJHOBAsE ONTHKA 4 +
12 KBaHTOBas onTuka 2 +
13 DneMeHThl KBAaHTOBOW MEXaHUKHU M aTOMHON (DU3UKHU 2 +
14 ATOMHOE SIAPO U 3JIEMEHTAPHBIE YaCTULIBI 2 +
HToro 48 | 20%
4.5. Buabl u coiepkaHue CaMOCTOSITEIbHON PaGoThl 00y4aIOIIUXCS
4.5.1. Buasl caMoCTOSTENbHON paboThl 00yJaromuxcs
Bunbl camocTosTenpHONW pabOThI 00YYArOIIHXCS KommnaecTBo yacos
[ToaroToBka K MPaKTUYECKUM 3aHATUSIM 44
[ToaroroBka k 1a0OPaTOPHBIM 3aHATUSAM U K 3aIUTE 48
1a00paTOPHBIX padOT
CamocTosiTeTbHOE U3YYEHHUE OTJAEIBHBIX TEM U 25
BOTIPOCOB
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IToaroroBka Kk MPOMEXKYTOUHOM aTTECTALUH 9

Hroro 126
4.5.2. Coneprxanre caMOCTOSITEIIbBHOW paOOThI 00yUYarOIIHUX CS
No KonuuectBo
HaunmeHoBaHue TeM U BOIIPOCOB

n/m 4acoB

1. Kunemaruka. 3amaun OaIMCTUKW, HaBEIEHUs Ha Ieb, ONTHMU3ALUU 3
JBM)KEHUS], UX IPUMEHEHHE B arpOMH)KEHEPUH.

2. Nunamuka. PeaktuBHOe nBuxkeHue. J[BrkeHue HeOecHbIX Ten. [lonérer B 8
KOCMOC. Y CTOMYMBOCTb OBUKEHMSI. [ MpOCKOMBI.

3. 3akoHbl coxpaHeHud. llepemaya MOIIHOCTM B MEXaHHMYECKHX CHCTEMaXx.
[Ipobnema Ge3zonmopHoro aBwkeHus. [IpoOirema BeYHOTO ABUTATENS IEPBOTO 8
pona.

4. Mexanuueckue KojieOaHMsI W BOJHBL. PacuéT KOHKpPETHBIX COCTOSHUH H 8
oIpeJiesieHue COOCTBEHHbBIX YaCTOT KOJIEOATEIbHBIX CHCTEM

S. DNEeMEHTBI MOJIEKYIIIPHOW M CTAaTUCTHUYECKON Pu3uku. OCOOEHHOCTH KHUIKOTO
coctosiHus. [loBepXHOCTHOE HaTsKEHHE, CMayMBaHUe, Kanuusipsl. [louBeHHas 14
BJIara Y IoJuB PaCcTECHUM.

6. OneMeHTbl TepMOAuMHAMHUKU. TermsoBas sHepreTMka M €€ SKOJIOIMYeCKUi 10
acnekT. Ternou3ousnus, MeTo bl SKOHOMHH TeIlIa.

1. OnektpocTtaTuka. CTaTUYECKOe AIEKTPUUECTBO. DIeKTpu3aius Teil. JIBuxeHue 10
3apSOKEHHBIX  YacTHULl B JJIEKTPUYECKUX  NOJAX. AHAJIOTHH — MEXIY
NEKTPOCTATUYECKUM U TPABUTALIMOHHBIM MOJISIMH.

8. IIoCTOSHHBIN TOK, IEKTPUYECKHE LENU U MaTepuaibl. DJIEKTPUUECKHI TOK B 10
XKUAKOCTAX U razax. KopoHHslil pa3psa. DnekTpouiabTpsl.

9. IToctossHHOE MarHuTHOE MoJe€. [locTossHHBIE MarHUTBI. MarHuTHOE NoJIe 3EMIIH. 10
JIBU>KeHHE 3apsKEHHBIX YaCTHIl B MArHUTHBIX MOJIAX. Macc-CIeKTPOMETpHSI.

10. | DnexTpomaruuTHbele KojeOaHMs U BoyHBL. M300perenue paguo. Ilepenaua 8
curHasuoB. PaguocBsi3p u paguosnokaiysi. MUKpOBOJHOBAsI TEXHUKA.

11. | 'eomerpuueckast U BOJHOBas onTHkKa. OnTHueckue n3oOpakeHus. MexaHu3Mm 8
3peHus, nedexTsl 3peHus. OnTuyeckue siBjieHus: B aTMocepe.

12. KBanToBass ¢Qusmka. DieMEHTH KBAaHTOBOW ONTHUKH. JIFOMUHECIEHITUSA. 8
BbIHYKIE€HHOE W3IydeHUE U ONTUYECKUE KBAHTOBBIE IeHEpaTOpbl. DOTOHBI.

Omnsit bére, 3gpext KomnToHa.

13. | ®usuka aroma W 3JIEMEHThl (PU3MKH TBEPAOro Tena. DJIEMEHThl KBAaHTOBOM 8
MexaHukd. [locTaHoBka 3agady O JBWKEHHMM MHUKpodacTull. OnepaTopsl
¢uznueckux BennunH. KBaHTOBBIE COCTOSTHMUSL.

14. | Slnepnas ¢usmka. ATOMHOE SAPO M dJIEeMEHTapHble yacTulpl. MoHu3upyronme 4
U3JIy4eHUs W OLIEHKa MX JEHCTBUS Ha MaTepualbl U KMBBIE OpPraHU3MBI.

Metoael  uU3MEpeHHs] ~ MHTEHCHMBHOCTHM  WOHHU3UPYIOUIMX  W3IYYEHH.
EctecTBeHHBIH pajinaliioHHbIN QOH.

15. | CoBpemenHas ¢uznueckas kapTuHa Mupa. Poib Gpu3uky B pa3BUTUU TEXHUKU U 4
arponpoOMBbIIIEHHOTO POU3BOJICTBA.

Hroro 126

15




5. YueOHO-MeTOAHYECKOE 00ecedeHrne CaMOCTOSATEeIbHOI PadoThl 00y4a0IIMXCS
1O JUCHUIIHHE

Y4eOHo-MeTonuueckue pa3padorku umerorest B Hayunoit  6ubimoreke ®I'bBOY BO HOxHo-
Vpansckuii [AY:

1. MonekynsipHass pu3uka U TepMOAWMHAMHKA [DIIEKTPOHHBIN pecypc] : yueb. mocobue ais
CaMOCTOATEIILHON pabOThl CTYJEHTOB OYHOW M 3a04HOM (Gopmbl 00ydeHus: [HampaBiaeHuid 35.03.06
Arpounxenepus, 13.03.02 DnexktposHepreruka u 3nekTporexHuka, 19.03.02 IIpoaykTsl nutanus u3
pacTutenbHOro  Chipbsi, 23.03.03 Dkcrutyaramus TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U
KOMIUIEKCOB, creruanbHocTi 23.05.01 HaszemHbIe TpaHCTIOPTHO-TEXHOJOTHYECKHUE CpEacTBa] /
IOxnO-Ypanbckuii 'AY, UacTuTyT arpounkenepud ; coct. E. M. bacapeiruna. - Uensounck: KOxHO-
VYpaneckuit T'AY, 2019. - 47 c. : 1abn. - bubmuorp.: c. 47 (5 Ha3B.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nyecKre OCHOBBI KJIIACCUUECKOW MEXaHUKU [ DJIEKTPOHHBIN pecypc] : yued. mocodue ajis
CaMOCTOATEIILHON pabOThl CTYJEHTOB OYHOW M 3a04HOM (Gopmbl 00ydeHus [HampasiaeHuid 35.03.06
Arpounxenepus, 13.03.02 Dnexkrtposnepreruka u 3nekTporexHuka, 19.03.02 IlponykTel nutanus us3
pactutenbHOro cbipbsi, 23.03.03 OkcrulyaTtauus TpPaHCIOPTHO-TEXHOJIOTMYECKMX MAallUH U
KOMIUICKCOB, creruanbHocTH 23.05.01 HaszemHBIE TpaHCTIOPTHO-TEXHOJIOTHYECKHE CpeacTBa] /
HOxno-Ypanbckuit 'AY, Unctutyt arpounskenepud ; coct. E. M. bacapeiruna. - Uens6unck: KOxHo-
Ypamsckuit 'AY, 2019. - 99 c¢. : wr, tabm - bubmworp.: c. 99 (5 Has3B.). Pexxum mocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Onekrpocratuka. IlocrostHHBIH TOK [DyeKTpoHHBIM pecypc]: yueb. mnocobue mmus
CaMOCTOSITENIHOM pabOThl CTYIEHTOB OYHOU U 3a04. (opMbl oO0yuyeHus / FOxHo-Ypanbckuii ['AY,
Wuctutyt arpounkenepuu; coct. E. M. bacapeiruna - Yenabunck: IOxuo-Ypansckuit 'AY, 2018 -
95 c. - loctyn u3 nokaneHou cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DJEKTpOMAarHWTHBIC SIBICHUS W KBaHTOBbIC 3(dexTsl [DnekTpoHHBIA pecypc]: yuel.
nocodue AJii CaMOCTOATEIbHOW paboThl CTYAEHTOB OYHOM M 3a04. Gopmbl oOyuenus / HOxHo-
Vpansckuii I'AY, Huctutyr arpoumkenepuu; coct. E. M. Bacapeiruna - UYensOunck: HOxHO-
Ypansckuit Ay, 2018 - 49 c. - Hoctyn u3 JIOKaJIbHOM CETH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

6. ®oHI OLICHOYHBIX CPEACTB A/ NPOBEICHUS
NPOMEKYTOYHOM aTTeCTAUMH 00y4aIOIUXCS M0 AUCIUTITIHHE

Jnst ycTaHOBJIEHHUSI COOTBETCTBUS YPOBHSA MOATOTOBKM oOyuarommxcs TpedoBanusm OI'OC
BO pazpabotan QoHI OLIEHOYHBIX CPEICTB U TEKYIIET0 KOHTPOJS YCIIEBAaEMOCTH W TMPOBEICHUS
MPOMEXKYTOUHOM aTTeCTalMd OOydalIMxcs Mo aucuuruinHe. @OOHA  OIIEHOYHBIX CPEACTB
npeactasieH B [Ipunoxenun.

7. OCHOBHASI M JONOJTHUTEIbHAS y4eOHasl TUTePaTypPa, He00X0AUMas 1JIs1 OCBOCHHSA
AUCHHUITIIMHBI

OcHoBHasl U JOTIOJIHUTENbHAS yueOHas iuteparypa uMmeercs B Hayunoit  6ubimoreke u
ANEeKTpOHHOU HHPOpMaImoHHO-00pa3oBarensHOi cpene @I'BOY BO I0xuOo-Ypansckuii [AY.
OcHoBHas1 JiuTEpaTypa

1.1. I'pabosckuii, P. Y. Kypc ¢pusuku: yuedHoe nocobue 1 By3os / P. U. I'paGosckuii. — 13-
u3n., crep. — Cankr-IlerepOypr Jlanb, 2022. — 608 ¢. — ISBN 978-5-8114-9073-8.—
Tekct: osnekrponHslii// JlaHp : 31IeKTpoHHO-OmMOMmorewynas cucrema. — URL:
https://e.lanbook.com/book/184052.

1.2. Usanos, 1. B. COopHuK 3a1a4 110 Kypcy OCHOBBI pu3UKH 1 OMopu3uku : yueOHoe nmocodue / 1. B.
WBanoB. — 2-¢ u3n., ucnp. — Cankr-[letepOypr : Jlans, 2021. — 128 ¢. — ISBN 978-5-8114-
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http://nb.sursau.ru:8080/localdocs/vmat/53.pdf
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf
http://nb.sursau.ru:8080/localdocs/fisika/17.pdf
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf
https://e.lanbook.com/book/184052

1349-2. — Texct: onekTpoHHBIH// JlaHb: dreKkTpoHHO-OMOMuoTeuHas cucrema. — URL:
https://e.lanbook.com/book/168419.

1.3. IlerepOypr: Jlanb, 2022. — 672 ¢. — ISBN 978-5-8114-1240-2.— TekcT: 37eKTPOHHBIN//
Jlans : anexTpoHHO-OMOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/210782.

1.4. bacapeiruna, E. M. 3akoHbI MOCTOSSTHHOTO TOKa : yueOHOoe mocooue / E. M. bacapeiruna, 1O.
A. Huxummn ; FOxuHo-Ypanbckuii ['AY, MHcTuTyT arponmxeHepun. — YensaOMHCK :
IOxnO-Ypanbckuit 'AY, 2022. — 116 c¢. : wmi, T1abn. — Pexum goctyma:
http://nb.sursau.ru:8080/localdocs/fisika/31.pdf. - TekcT : 3IeKTPOHHBIH.

JonosHUTeILHAS JUTEpPaTypa

1.5. Hsanos, 1. B. OcHoBbl ¢usuku u 6nodusuku : yuebHoe nocodbue / U. B. lBanoB. — 2-¢
u31., uctp., non. — Cankrt-IlerepOypr : Jlans, 2022. — 208 ¢. — ISBN 978-5-8114-1350-
8. — Texkcr : anexTponsslii / Jlaup : s1ekTpoHHO-OMOMMOTeuHast cucrtema. — URL:

https://e.lanbook.com/book/210917.

1.6. HUponos, U. E. 3agauun no obmieit ¢pusuke : yaebnoe nocodue st By3os / M. E. UponoB. —
18-¢ uzn., crep. — Cankr-IlerepOypr : Jlans, 2021. — 420 c. — ISBN 978-5-8114-6779-
2.— Texkcr : snextponsslii / Jlanp : s1ekTpoHHO-OMOMMOTeuHast cucrema. — URL:
https://e.lanbook.com/book/152437.

1.7. T'paborckuii P.1. Coopuuk 3ama4 no ¢pusuke: yaedHoe mocobue / P. U. I'paboBckuit. — 4-
e usl., crep. — Cankrt-IlerepOypr: Jlanb, 2022. — 128 c. — ISBN 978 5-8114-0462-9. —
Tekcr: AEKTPOHHBIN// Jlanb: AJIEKTPOHHO-OMOIMOTESIHAS cucTema. —
URL:https://e.lanbook.com/book/210959

8. Pecypchbl HH(pOpMALIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTn « AHTEepHeT», HE0OX0AUMbIe
AJIs1 OCBOEHMS THCIUTLIUHBI

1. EnnHoe okHO AocTyma K yueOHO-MeTOIMYecKuM pazpadboTkam https://toypray.pd

2. OBC «Jlanb» http://e.lanbook.com/

3. YuuBepcurerckas oudmnoreka ONLINE http://biblioclub.ru

4. ®uzuka. MexaHMKa: BUPTYaJbHBIM aHaior J1abopaTOpHOro 00OpYAOBaHUSA: OO0yYaroIIUH
pecypc IUIsi caMOCTOATEIbHOW paboThl CTYIAEHTOB OYHOM M 3a04HON (GopMbl 00ydeHus. - TekcT:
3JIEKTPOHHBIN. - AJlpec B ceTH: https://edu.sursau.ru/course/view.php?id=3963

9. MeToauyeckne yKazaHus AJsl 00y4aIOLIUXCS M0 OCBOEHUIO THCHMILINHBI

VY4uebHo-MeToInueckre pa3paboTku uMerorcs B Hayunoit  Omubnuoreke u JNEKTPOHHOU
nHpopmanroHHo-o0pa3oBarenbHoil cpene PI'BOY BO IOxHo-Ypansckuii ['AY:

1. MonekynsipHas ¢u3uKa U TepMOAMHAMHUKA [DJIEKTPOHHBIA pecypc]: yueb. mocobue uis
CaMOCTOATENbHON pabOThl CTYJIEHTOB OYHOW M 3a04HOM (opmbl 00yueHus [HampaBieHuid 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutanus us
pactutenbHOro  Chipbsi, 23.03.03 DOkcrutyaramuss TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U
KOMIUIeKCOB, crenuanbHocT 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJOTHYECKHUE CpeacTBa] /
HOxno-Ypansckuit 'AY, Unctutyt arponnxenepu; coct. E. M. bacapeiruna. - Uens6unck: FOxHo-
VYpansckuit 'AY, 2019. - 47 c.: Ttabn. - bubmmorp.: c. 47 (5 Ha3s.). Pexum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®duznyecKkre OCHOBHI KJIACCHYECKOM MEXaHUKH [DNeKTpOoHHBIN pecypc]: yuel. mocodue s
CaMOCTOATENIbHON pabOThl CTYJEHTOB OYHOW M 3a04HOM (Gopmbl 00ydeHus: [HampasieHui 35.03.06
Arpounxenepus, 13.03.02 OnextposHepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutanus u3
pactutenbHOrO  Chipbs, 23.03.03 DOkcrutyaramuss TpaHCIOPTHO-TEXHOJOTMYECKUX MAIMH U
KOMIUIeKCOB, crenuanbHocTi 23.05.01 HazemHble TpaHCHIOPTHO-TEXHOJOTHYECKHUE CpeacTBa] /
HOxno-Ypansckuit 'AY, Unctutyt arponnxxeneput; coct. E. M. bacapeiruna. - Uensbunck: OxHo-
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VYpansckuit TAY, 2019. - 99 c.: wn, Tabn. - bubmuorp.: c. 99 (5 HasB.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. DOmnekrpoctaruka. llocTosHHBIH TOK [DNEeKTpOHHBIA pecypc]: yueO. mocobue s
CaMOCTOATEIIbHON pabOThl CTYJAEHTOB OYHOM W 3a04. ¢opmbl oOydeHus / KOxHo-Ypansckuii [AY,
Wuctutyt arpoumxenepun; coct. E. M. bacapeiruna - Yensa6unck: FOxno-Ypansckuit 'AY, 2018 -
95 ¢. - loctyn u3 nmokansHOM cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DJEeKTpOMarHUTHBIC SIBICHUS W KBaHTOBbIE 3(dexTsl [DnekTpoHHBIA pecypc]: yuel.
mocoOue I CaMOCTOSATENIbHOW pabOThl CTYAEHTOB OYHOM M 3a04. ¢opmbl oOydenust / FHOxxHO-
VYpansckuit ['AY, Uuctutyr arpoumkeHepun; coct. E. M. bacapeirmna - UYensOunck: HOxHo-
VYpansckuit Ay, 2018 - 49 c. - Hoctyn u3 JIOKAJIbHOM CEeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DmnektpuuectBo. Marnern3sM. OnTuka W KBaHTOBass (u3MKa [DIEKTPOHHBIA pecypc]:
1abopaTOPHBI TPAKTHKYM JUISi CTYACHTOB OYHON W 3a09HOM (OpMBI OOy4CHHs [HampaBICHHUN
35.03.06 Arpounxenepus, 13.03.02 DnexkTposHeprerrika M siekrporexHuka, 19.03.02 IIpomykTsl
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 DkcmnyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAaIIUH U
KOMIUIEKCOB, crnenuanbHocTh 23.05.01 HaszemHble TpaHCHIOPTHO-TEXHOJOTHYECKHE cpeacTsal /
HOxno-Ypanbckuiit [AY, UHCcTUTYT arponHxenepu; cocT.: E. M. Bacapeiruna, 0. A. Hukumus. - 2-
€ u3Ml., uchp. u joi. - Yensounck: KOxuo-Ypansckuit 'AY, 2019. - 182 c.: un., Tabn. - bubnuorp.: c.
182 (5 nasB.). Pexum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. dusnueckre OCHOBBI MEXaHUKH. MoJieKynsipHas (pU3HKa U TePMOJUHAMUKA [ DNEKTPOHHBIN
pecypc]: mabopaTOpHBIH TPAKTHKYM JUISL CTYACHTOB OYHOH U 3a04HOW (OpPMBI OOyYCHHS
[HanpaBnenuid 35.03.06 Arpounsxkenepus, 13.03.02 DnekTposHepreTrka u 3yekTporexHuka, 19.03.02
[IponykTsl mnMTaHHMA W3  pacTUTENbHOrO  Chlpbs, 23.03.03 DOkcmiuyaranus TpPaHCHOPTHO-
TEXHOJIOTMYECKUX MalIMH M KOMIUIEKCOB, crnenuaibHocT 23.05.01 Haszemuble TpaHcnopTHO-
texHonoruueckue cpencrsal / HOxuo-Ypansckuit 'AY, UHcTuTyT arpommxkeHepuu; coct.. E. M.
bacapreiruna, 0. A. HukummH. - 2-e u3z., ucnp. u gon. - YensOunck: FOxHo-Ypansckuii AV, 2019.
- 136 c¢.: wn, Tabn. - C mnpun. - bubmumorp.: c¢. 133 (5 mnHas3.). Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

7. JlaGopatopHas pabota Nel. OmnpezneneHue YCKOpEHHMsS CHJIBI TSDKECTHM C IOMOILBIO
MaTEeMaTHYeCKOro MasTHHKA: METOJIMYECKUE YKa3aHUs JJIS CaMOCTOSTENIbHONW paboOThl CTYAEHTOB
OyHOH M 3a04yHoil Qopm oOyueHuss [HampaieHuit 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreThka W 3iekTpoTexHuka, 19.03.02 IlpoaykTel NUTaHHS U3 PACTUTENIBHOTO CHIPbS,
23.03.03 DOkcrnyarauus TPAaHCIOPTHO-TEXHOJOTHYECKMX MAIlMH U KOMIUIEKCOB, CIEHUATbHOCTH
23.05.01 HazeMHBbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE cpecTBa] / cocrasutenu: E. M. bacapsiruna, 1O.
A. Huxunms; ¥OxHO-Ypansckuit 'AY, Unctutyt arpomxenepun. - Uensounck: KOxHo-Y panbekuii
I'AY, 2021. - 10 c.: un., Tabn. - bubmuorp.: c. 10 (8 Ha3B.). - TekcT: 2AEKTPOHHBIN. - AJpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/20.pdf

8. JlabGopatopnass pabora Ne2. HccnenoBaHue paBHOYCKOPEHHOIO JBM)KEHHS Ha MalllMHE
ATByJa: METOJIMYECKHE YKA3aHUS JJISI CAMOCTOSITETIbHOM paboThl CTY/IEHTOB OYHOM M 3a04HOM (hopm
oOyuenus [Hanpasienuit 35.03.06 Arpounskenepus, 13.03.02 DnexkTpodHEpreTUKA U SIEKTPOTEXHUKA,
19.03.02 IlpoaykThl HUTaHMSI M3 PACTUTENBHOTO CbIpbs, 23.03.03 OxcruryaTanuss TpaHCIOPTHO-
TEXHOJIOTMYECKUX MallMH W KOMIUIEKCOB, crenuaibHocti 23.05.01 HazeMHble TpaHCHOPTHO-
TexHoslornueckue cpeactsa) / cocraButenu: E. M. bacapeiruna, F0. A. Hukummun ; FOxxno-Ypanbsckuit
I'AY, Unctutyt arpowxenepuu. - Yensabunck: FOxuo-Ypansckuit 'AY, 2021. - 10 c.: un., Tadmn. -
bubnuorp.: c. 10 (8 Ha3B.). - TekcT : AMEKTPOHHBIN. - AJpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/21.pdf

9. Jlabopatopnas paborta Ne3. OnpeneneHrue MOMEHTa MHEPIMH Tella METOJOM KPYTHUIIbHBIX
KOJICOaHUH : METOMMYECKHE YKa3aHUs ISl CAaMOCTOSTEIHbHON paOOThI CTyJACHTOB OYHOM M 3a0YHOMN
¢dopm oOyuenus [HampaBnenuit 35.03.06 Arpoumnxenepus, 13.03.02 DnexTposHepreTuka Hu
anektporexHuka, 19.03.02 IIpoaykTel nuTaHus M3 pacTUTENBHOTO ChIpbs, 23.03.03 Dxcruryaranus
TPAHCIIOPTHO-TEXHOJIOTUYECKUX MAIIMH W KOMIUIEKCOB, cneunanbHoctu 23.05.01 Hazemnsie
TPaHCIIOPTHO-TEXHOJOTHYeCKne cpencta] / cocraBurenu: E. M. bacapeirmnaa, 10. A. HuxkummH ;

18


http://nb.sursau.ru:8080/localdocs/vmat/52.pdf
http://nb.sursau.ru:8080/localdocs/fisika/17.pdf
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf
http://nb.sursau.ru:8080/localdocs/vmat/40.pdf
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf
http://nb.sursau.ru:8080/localdocs/fisika/20.pdf
http://nb.sursau.ru:8080/localdocs/fisika/21.pdf

HOxHo-Ypansckuit 'AY, UactutyT arpomxkenepun. - Yensounck: FOxuo-Ypansckuit [AY, 2021. - 9
C.: W, Ta0J1. - bubnmorp.: ¢. 9 (8 Ha3B.). - TEKCT : AIEKTPOHHBIN. - AJIpecC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/22.pdf

10. JlaGoparopnass pabora Ne4. VI3yueHue TrapMOHHUYECKOTO KOJCOAHHS C IMOMOIIBIO
MPYXKUHHOTO MasiTHUKA: METOAMYECKHE yKa3aHUs JJIi CAaMOCTOSITEIbHON pabOThl CTYyJIEHTOB OYHOM U
3a0uHOi Gopm oOyuenus [HampasieHuit 35.03.06 Arpounxenepus, 13.03.02 DnexkTposHepreTuka u
anektporexHuka, 19.03.02 IIpoaykTel muTaHus W3 PACTUTENIBHOTO Chipbs, 23.03.03 DkcrmyaTtanus
TPAHCIIOPTHO-TEXHOJIOTUYECKUX MAaIlMH W KOMIUIEKCOB, cnenuanbHocT 23.05.01 HazemHble
TPaHCIIOPTHO-TEXHOJIOTHYeCKHe cpenctBa] / cocraBurenu: E. M. bacapeirmnaa, 10. A. HukumwuH ;
HOxHo-Ypanbckuit 'AY, UncturyT arpomwxkenepun. - Yensounack: FOxuo-Ypansckuii [AY, 2021. -
10 c.: uin., Tabn. - bubmumorp.: c. 10 (8 Ha3B.). - TeKCT: 2JIEKTPOHHBIN. - AJIpeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/23.pdf

11. JlaGoparopnass pabora Ne5. HccnenoBaHue 3aTyxarwImuX KoJIeOAaHWA: METOAUYECKUE
YKa3aHUs JJIs1 CAMOCTOSTENIbHOW pabOThl CTYACHTOB OYHOM U 3a04HON (popM 0OyueHus [HarpaBIeHUN
35.03.06 Arpounxkenepus, 13.03.02 DnekTposneprerrika M siekTporexHuka, 19.03.02 IIpoaykTel
MUTaHUS U3 PACTUTENBHOIO ChIphs, 23.03.03 DkcrmyaTanust TpaHCIOPTHO-TEXHOJIOTHYECKUX MAlIUH U
KOMIUTeKCoB, crnenuanbHocTH 23.05.01 HaszemHbIe TpaHCIOPTHO-TEXHOJOTHYECKHE cpeacTBal /
cocraputen: E. M. Bacapeiruna, 1O. A. Huxumun; OxHo-Ypansckuit ['AY, HWacrtutyt
arpomwxkenepuu. - Yensounck: KOxuno-Ypansckuiit [AY, 2021. - 10 c.: un., Tabn. - bubnuorp.: c. 10 (8
Ha3B.). - TeKkcT: NeKTpOoHHBIN. - Anpec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/24.pdf

12. Jlabopatopnas pabora Ne6. OmpeneneHue MOMEHTa HHEpUUM MasTHUKAa MakcBena:
METOAMYECKUE YKa3aHUs IJIsi CAMOCTOSATENILHOM pabOThI CTYACHTOB OYHOM M 3209HOH (OopM 00ydeHHUs
[HanpaBnenuii 35.03.06 Arpounkenepus, 13.03.02 DiekTposHepreTuka u 3J1eKTpoTexHuka, 19.03.02
[IpogykTsl mnMTaHHMA W3  pacTUTENbHOrO  chlpbs, 23.03.03 DOkcmiyaranus TpPaHCHOPTHO-
TEXHOJIOTMYECKUX MaAIIMH M KOMIUIEKCOB, crnenuaibHoctu 23.05.01 HazemHble TpaHCHOpTHO-
TeXHoJIoTH4ecKue cpeacteal / cocraurenu: E. M. Bacapeiruna, 0. A. Hukummn; KOxxHO-Y panbsckuii
I'AY, Uncturyt arpomxenepuu. - Yenssounck: FOxuo-Ypansckuit I'AY, 2021. - 9 c.: un., Tabmn. -
bubnuorp.: c. 8-9 (8 Ha3B.). - TeKCT: 2NIEeKTPOHHBIN. - AJIpecC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/25.pdf

13. JlaGopatopHas pabGorta Ne7. OmpezneneHue CKOPOCTH MIyIM C HOMOIIbIO KPYTHUIBHO-
0aJUIMCTUYECKOTO0 MAasTHUKA: METOJMYECKHE YKa3aHUs JUIsl CaMOCTOSITENbHOW paboThl CTYJIEHTOB
OyHOM M 3aoyHoM Qopm oOyuenus [HanpaBineHuil 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTuka M 3iekTpoTexHuka, 19.03.02 IlpoaykTel nuTaHWs U3 PaCTUTEIBHOTO CHIPBS,
23.03.03 DOxcruryaranusi TPAaHCIOPTHO-TEXHOJIOTHYECKUX MAIllMH M KOMIUJIEKCOB, CIEIHAIbHOCTH
23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTHUECKUe cpesicTBa] / coctaBurenu: E. M. bacapeiruna, HO.
A. Huxunms; ¥OxHO-Ypansckuit 'AY, Unctutyt arpomxenepuu. - Yensounck: KOxHo-Y panbekuii
I'AY, 2021. - 10 c.: un., Tabn. - bubnuorp.: c. 9-10 (8 Ha3B.). - TeKCT: 2NEKTPOHHEBIN. - AJIpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/26.pdf

14. JlabopatopHas pabota Ne8. M3ydeHue ympyroro u HEympyroro yjaapa: METOIUYECKHE
yKa3aHMs 17151 CAMOCTOSITENIbHON paboThI CTYIEHTOB OYHOM M 3a04HOI (hopM 00ydeHUs [HampaBIeHUH
35.03.06 Arpounxenepus, 13.03.02 DnekTposnepretrika u siekTporexHuka, 19.03.02 IIpoaykTel
MIUTaHUS U3 PACTUTENBHOIO ChIphs, 23.03.03 DkcmmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUIeKcoB, crenuanbHocTh 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJOTUYECKHE cpeacTsal /
cocraputenu: E. M. bacapeiruna, 0. A. Hukummn; IOxHO-Ypansckuit ['AY, HWHcTutyT
arpomxeHepun. - Yenssounck: KOxuo-Ypansckuit ['AY, 2021. - 14 c.: un., Tabn. - bubnuorp.: c. 13-14
(8 HasB.). - TekcT: mMeKTpOHHBIH. - Anpec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/27.pdf

10. CoBpemennbie nHGOPMALMOHHBIE TEXHOJOTHH, HCIOJIb3yeMble IPU OCYLIECTBIEHUH
00pa3oBaTeIbHOIO MpoLecca M0 JMCHUILIMHE, BKJI0Yas epedyeHb IPOrpaMMHOIo odecredeHust
U HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Haquoﬁ OMOIHNOTEKE C TCPMUHAJIBHBIX CTaHIUH NpeaoCTaBIACTCA NOCTYII K 0a3zam JaHHBIX
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- Texakcnept (nHpOpManMoHHO-cripaBoyHas cucrema 'OCToB);
- «Cenpx03TeXHUKA» (ABTOMATU3UPOBAHHAS CITPABOYHAS CHCTEMA).
- My TestX10.2.
IlepeyeHb JMIEH3MOHHOTO IPOTPAMMHOI0 00eceYeHust
My TestX10.2.
Microsoft Office 2010 Russian Academic OPEN 1 License NoLevel, Windows 7 Home Basic
OA CIS and GE
Google Chrome, Mozilla Firefox, MOODLE

11. MatepuajbHO-TeXHHYECKAs1 0a3a, HEOOX0AMMAas VISl OCYLECTBJICHUS
00pa3oBaTeILHOIO NMpolecca no TUCHHUILINHE

YuyeOHble ayIMTOPUU /UIS TPOBeJeHHS 3aHATHH, NPeIYyCMOTPEHHBIX MNPOrpaMMoii,
OCHAIIIeHHbIe 000PY10BAaHNEM U TeXHHYECKHMH CPe/ICTBAMU 00y4YeHusI

1. YyeOnas ayauropust Ne205, ocHamieHHast 000py/I0BaHHEM U TEXHHUECKUMH CPEJICTBAMHU ISt
BBITIOJTHEHUS 1a00PaTOPHBIX pabOT MO MEXAHUKE U MOJICKYJISIPHON (H3HKE

2. Yuebnas ayauropus Ne209, ocHamieHHasi 000pyJ0BaHUEM U TEXHUYECKUMHU CPEICTBAMH IS
BBITIOJTHEHUS 1a00PaTOPHBIX paboT MO 3IEKTPOJMHAMHKE, BOJHOBOI U KBAHTOBOI ONTHKE.

3. Yuebnas aymutopust Ne 310, ocHameHHas:

- MYJIbTUMEJUHHBIM KOMIUIEKCOM (KOMITBIOTEP, BUACOIPOEKTOD);

- KOMIIBIOTEPHON TEXHUKOM.

4. YyeOnas aynutopusi Ne 423, ocHalleHHas:

IHomemenus 11 CaMOCTOATEIbHOM Pa00ThI 00y4arOIMXCH.

1. ITomemenne Ne 303 s camMOCTOSATEIBLHOM pabOTHI, OCHAIIEHHOE KOMITHIOTEPHOM
TEXHUKOM € MOJKIIIOYEHUEM K ceTu «HTepHeT»

Hepeqeﬂb oﬁopyuonamm H TEXHUIECCKHUX CPEIACTB OﬁyquI/lﬂ

Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/D0OS/15.6;
[TEPCOHAJIBHBIN KOMITBIOTEP B KOMIUJIEKTE: cucremusiii 610k Pentium E 5400 2.7GHZ,
xecTkuit auck 250 Gb, monutop 19" LCD, knaBuarypa, meiis — 30 mr.; [IPUHTEP CANON LBP-
1120 nazepnsiit; Dxpan ¢ anekrponpusogom; [IPUHTEP CANON LBP-1120 nazepnsiit; UK [IYJIBT
Y UL DKPAHA C DJIEKTPOITPUBOJOM; KOJIOHKU 5+1 SVEN IHO.

Ayn. 2053, 2093: VYcranoBka sabopartopHas «MasTHUK yHUBEpCaJbHBIN»; YCTaHOBKa
nabopatopHas «MasaTHuk MakcBesuiay; YcraHoBka ytaboparopHas «CoynapeHue mapoBy; Y CTaHOBKa
nabopatopHas «MamuHa ATByJIa»; YCTaHOBKa [UId OINpPENEICHUS OTHOUICHUS YAEIbHBIX
TEIUIOEMKOCTEH BO3/yXa; YcTaHoBKa jabopatopHas «Ilupockomy; Harnsgueie ydeOHBIE MOCOOUS;
Kommnexkt naGopatopun "DnekTpuuecTBO M MarHetusM'"; Monoxpomatop YM2; VYcrtaHoBka uis
W3YYEHHUs 3aKOHOB F€OMETPUYECKON ONTHUKH; Y CTaHOBKA NI M3ydeHus Tudpakiuuu; YCcTaHOBKa JUIs
U3ydeHHUs] MHTep(EepeHIMH CBETa; YCTAHOBKA Il M3Y4YCHHUs MOJSAPU3AIMM CBETa; YCTAaHOBKA JUIA
U3y4yeHHsl aOCOJIFOTHO YEepHOro Tena; YCTaHOBKAa MAJI HCCIENOBAaHUS XapaKTEPUCTHK BaKyyMHOI'O
¢doTorneMeHTa.
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HABBIKOB U (WJIM) OMbITA IEATEIHHOCTH, XapaKTePU3YIOUINX C(hOPMUPOBAHHOCTh
KOMIIETCHIIU I
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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 MAaTEMAaTHYECKMX W ECTECTBEHHBIX HAyK C INPUMEHEHHUEM HH(OPMAIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA

HamMeHnoBaHHE OIICHOYHBIX

®opmupyemsie 3YH CPEICTB
Kon u nHanmeHnoBanue =
HHAMKaTOpa = 2w
JOCTHXEHHUsI s E 5 =1
KOMIICTCHIIMHN 3HaHUs YMCHHUSA HaBBIKU E’ g % g
(0
- : L
=
NA-1 onk-1. OoOyuarommiics OO0y4atomtmiics OO0y4atontuiics 1. Onpoc Ha 1. Ox3ameH;
Hcnons3yer JIOJDKEH 3HATh: JIOJDKCH YMETh! JIOJDKCH BJIAJICTh: TIPaKTH- 2. 3auer
OCHOBHBIC 3aKOHBI OCHOBHBIEC 3aKOHbI HCTIONIb30BATh HaBBIKaAMH: YECKOM
€CTECTBEHHOHAYYHbIX | €CTECTBEHHO- OCHOBHBIC 3aKOHEI WCTIONIb30BaHUS 3aHATHH;
JVCIUIUIAH JUIS HaY4HBIX €CTECTBEHHO- 3HaHWUH OCHOBHBIX 2. Otyer o
peuieHust JUCHUUTUIMH Hay4HBIX 3aKOHOB nabopartop-
CTaH/ApTHBIX 3a1a4 B | (husuku) s JUCLUIUIAH €CTECTBEHHO- HOM paboTe;
COOTBETCTBUH C peeHus (puzukn) s Hay4HBIX 3.Tectupo-
HaINpaBIEHHOCTHIO CTaHJApTHBIX 33]a4 | pelIeHHs JUCHIUTUINH BaHHE
npodeccroHabHO B COOTBETCTBUU C CTaH/apTHBIX 3a1a4 | (pu3ukm) s
JeSITeIbHOCTH HaIpaBJICHHOCTBIO | B COOTBETCTBUU C pemeHus
poeCCHOHANBPHOM | HANpaBICHHOCTBIO | CTaHAAPTHBIX 33134
JEATETbHOCTH npodecCHOHANBHOM | B COOTBETCTBHU C
—(b1.0.10-3.1) JIeATEeIIbHOCTH HaIpaBJIEHHOCTHIO
-(b1.0.10-Y.1) npodeccHOHaTbHOM
JIeSITeIIbHOCTH -
(b1.0.10-H.1)

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

I/IZ[']. OIIK-1. I/ICHOHBSyeT OCHOBHBIC 3aKOHbBI €CTCCTBCHHOHAYUYHbBIX JUCHUIIINH JJIA pCIICHUSA
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 OO6yyaromuiics He OO6yyarommiics cnabo OO6yuatomiuiics ¢ OOGyuaroutuiics ¢

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

3HACT OCHOBHBIC 3aKOHBI

€CTECTBCHHOHAYYHBIX
qucuuIuiaH (Gus3nkm)
JUTSL peIICHUS
CTaHIAPTHBIX 33734 B
COOTBETCTBHUH C
HATIPaBJICHHOCTHIO
npodeccuoHaTbLHOM
JIESITEIbHOCTH

HE3HAYHUTELHBIMU
OLINOKAMH U
OTHEIbLHBIMU

npo0eraMu 3HaeT

OCHOBHBIE 3aKOHBI

€CTeCTBCHHOHAYYIHBIX
qucnutuiaH (Qus3nkm)
JUTSL PEICHUS

TpeOyeMoii CTENEHBIO
MOJIHOTHI ¥ TOYHOCTH
3HAeT OCHOBHBIC 3aKOHEI
€CTECTBEHHOHAYYHBIX
mucuutuiaH (Qusnkm)
JUTSL pEIICHUS
CTaHJApPTHHIX 33724 B
COOTBETCTBMH C

CTaHJIAPTHBIX 3a/1a4 B HaIlpaBJICHHOCTBIO
COOTBETCTBHH C npo¢eCCHOHATBHOM
HaImpaBJICHHOCTBIO ACATCIbHOCTHU
npodeccuoHaTLHOI
JIESITEJIBHOCTH
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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 OCHOBHEIE 3aKOHBI
€CTECTBCHHOHAYYHBIX | €CTeCTBEHHOHAYYHBIX €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
BJIaJIeeT 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 | AHUCIUILINH ((U3UKN) OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYTIHBIX
JUCUUILIHH ((DU3UKH) JUIsl pELICHUS €CTECTBEHHOHAYUYHBIX JUCUUILIHH ((DU3UKH)
JUISL peLIeHUS CTaH/IapTHBIX 3a/1a4 B JUCUUIUIMH ((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)OpMI/IpOBaHHOCTI) KOMIIeTEHIINI B nmpouecce OCBOCHUS JTUCHHUIIIMHBI

Tunosble KOHTPOJbHBIE 33JAHUSI U MaTepHalbl, HEOOXOAUMBIE JUIsl OLIEHKU 3HAHWW, YMEHUH 1
HaBBIKOB, CO/IEPIKATCS B yUeOHO-METOIMYECKUX pa3paboTKax, IPUBEICHHbBIX HIKE.

1. MonexynsapHas ¢u3uka U TEpPMOJMHAMUKA [DIEKTPOHHBIN pecypc]: yuel. mocobue st
CaMOCTOSITENIbHOH PabOThl CTYAEHTOB OYHOM M 3a0uHOU (opMmbl oOyueHMs [HampasieHuil 35.03.06
Arpounxenepus, 13.03.02 Dnekrposnepreruka u snekrporexHuka, 19.03.02 IIpoaykTsl nuTaHus u3
pactuTenpHOro  cuipbs, 23.03.03 OkcmryaTanus TpaHCIOPTHO-TEXHOJOTMYECKUMX MAIIUH U
KOMIUIEKCOB, cnenuanbHocTi 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJOTUYECKHE cpenacTBal /
OxHo-Ypansckuit 'AY, UHcTuTyT arpounxkenepun; coct. E. M. Bacapeiruna. - Yensabunck: FOxHo-
VYpansckuii 'AY, 2019. - 47 c.: Tabn. - bubnuorp.: c. 47 (5 Ha3B.). Pexxum nocrymna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nyecKue OCHOBBI KJIACCHUECKOW MEXaHUKH [ DIIEKTPOHHBIN pecypc]|: yueb. mocodue st
CaMOCTOSITENTbHOH PabOThl CTYAEHTOB OYHOM M 3a0uHOU (opMmbl 0OyueHus [HampasieHuil 35.03.06
Arponnxenepus, 13.03.02 Dnexrposnepretuka u smekrporexHuka, 19.03.02 ITpoaykTel nutanus u3
pacturenpHOro cuipbsi, 23.03.03 OxcmyaTanus TpaHCIOPTHO-TEXHOJOTMYECKHMX MAIUH U
KOMIUTeKCOB, crenuanbHocTh 23.05.01 HazemHble TpaHCHOPTHO-TEXHOJOTUYECKHE cpenacTsal /
OxHo-Ypansckuit 'AY, UHctuTtyT arpounxkenepun; coct. E. M. Bacapeiruna. - Yensounck: FOxHo-
VYpaneckuii 'AY, 2019. - 99 c.: wun., tabn. - bubmuorp.: c¢. 99 (5 mHas3B.). Pexum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Onekrtpocratuka. IlocTrossHHBIH TOK [DnekTpoHHBI pecypc]: yueb. mnocobue ISt
CaMOCTOSITENTbHOW Pa0OThl CTYAEHTOB OYHOM M 3a04. popmbl oOyuenus / IOxuo-Ypansckuit 'AY,
Wuctutyt arpounkenepuu; coct. E. M. bacapeiruna - Uenabunck: IOxuo-Ypanbckuit 'AY, 2018 -
95 c. - Joctyn u3 nokaneHOM cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DneKkTpoMarHUTHBIE SIBICHHUS W KBaHTOBBbIE 3(PQeKTbl [DIEKTPOHHBIM pecypc]: yueo.
nocobue il caMOCTOATENbHON pPabOThl CTYJE€HTOB OYHOM M 3a04. ¢Gopmbl oOyueHus / HOxHO-
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VYpansckuit ['AY, HUuctutyr arpounxenepuu; coct. E. M. Bbacapeirmna - Yensbunck: FOxHo-
VYpansckuit I'AY, 2018 - 49 C. - Hoctyn u3 JTIOKAJIbHOM CEeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DmnektpuuectBo. Marnern3sMm. OnTuka W KBaHTOBass (u3MKa [DIEKTPOHHBIA pecypc]:
mabopaTOPHBI TPAKTHKYM JUIsI CTYIACHTOB OYHOH W 3a09HON (OpMBI OOy4YEHHS [HANpaBICHHIA
35.03.06 Arpounxenepus, 13.03.02 DnekTposneprerrika W siekTporexHuka, 19.03.02 IIpoaykTsl
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 DkcmmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUIEKCOB, crnenuanbHocTh 23.05.01 HaszemHble TpaHCIOPTHO-TEXHOJOTUYECKHE cpeacTsal /
HOxno-Ypanbckuiit [AY, UacTuTyT arponsxkenepun; coct.: E. M. bacapeiruna, 0. A. HukummH. - 2-
€ u3., uctp. u poi. - Yensounck: KOxHo-Ypansckuii 'AY, 2019. - 182 c.: wi., Taba. - bubauorp.: c.
182 (5 nasB.). Pexum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®usnueckre OCHOBBI MEeXaHUKH. MoJieKysipHas (U3HKa ¥ TEPMOJIMHAMUKA [ DICKTPOHHBIN
pecypc]: mabopaTOpHBId TPAKTUKYM JJs CTYIACHTOB OYHOH U 3a09HON (OpMBI  OOyUdCHHS
[manpaBnenuii 35.03.06 Arpounkenepus, 13.03.02 DaekTposHepreTuka u 3eKkTporexHuka, 19.03.02
[IpogykTsl mMTaHHMA W3  pacTUTENbHOro  chlpbs, 23.03.03 DOkcmiyaranus TpPaHCIOPTHO-
TEXHOJIOTMYECKUX MaAIIMH M KOMIUIEKCOB, cnenuanbHoctd 23.05.01 HazemHble TpaHCHOpPTHO-
texHojoruueckue cpencrsa] / FOxkuo-Ypansckuit 'AY, UHCTUTYT arpoummkeHepun; coct.. E. M.
bacapreiruna, 10. A. HukummH. - 2-e u3z., ucnp. u gon. - YensOunck: FOxHo-Ypansckuii AV, 2019.
- 136 c¢.: wn, Tabn. - C mnpun. - bubmumorp.: c¢. 133 (5 mna3.). Pexum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

4. MeToauveckne MaTepHaJIbl, ONpeessolue Npoue1ypbl OllecHNBAHUSA 3HAHUIN, YMEHHH,
HABBIKOB M (MJIM) ONBITA AeSITeJILHOCTH, XaPAKTEPU3YIOIIUX C(POPMHUPOBAHHOCTH
KOMIIeTeHIINH

B nmaHHOM pasznene METOOUYECKHE MAaTepHallbl, ONPEACISAIONINE MPOLEAYpPbl OLICHUBAHMS
3HaHWI, yMEHHWH, HAaBBIKOB, XapaKTEpU3YIOMIMX 0a30BbI 3Tam (OPMHUPOBAHUS KOMIIETCHIIMN I10
mucuunnnie «Pu3nKay, IPUBEAEHBI IPUMEHUTEIBHO K KaXKI0MY U3 MCIOIb3YEMbIX BUJIOB TEKYILETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui O0y4YarOIUXCsl.

4.1. OueHovHble CpeACTBA /1JIs1 MPOBeIeHUs TEKYIero KOHTPOJIsl YCIIeBAeMOCTH B
npouecce NPaKTUYeCKON NOATOTOBKHU

4.1.1. Onpoc Ha NIPaKTUYECKOM 3aHITHH

OtBer Ha IMPAKTUYCCKOM 3aHATHUUN UCIIOJB3YCTCA IJIA OLCHKHW Ka4C€CTBA OCBOCHUA 06y‘~IaIOHII/IMC5[
OCHOBHOI MpodeccrHoHanbHOW 00pa30BaTENbHON MPOrpaMMbl MO OTAEIBHBIM BOIMPOCAM U TeMam
JTUCHUTIIMHBL. TeMbl W TUIaHBl 3aHATHH (CM. MeETOApa3palOTKu 1. 3) 3apaHee COOOIIAI0TCs
oOyuatomumcsi. OTBET OIEHUBAECTCS OIEHKON «OTIUYHO», «XOPOILO», «YAOBIECTBOPUTEIHHO» WU
«HEYJIOBJICTBOPHUTEIHHO.

Ne OlLleHOYHBIE CPENCTBA Kox u nanmenosanue
THIIOBblE KOHTPONBHBIE 33aJaHMS W (WIM) WHBIE MaTepHabl, VHINKaTOpa
HEOOXOIMMBIE JUTS OLIEHKH 3HAHWM, YMEHWH, HABBIKOB U (WJIH) OTIbITA KOMIIETEHIIUH
NEATENBHOCTH, XapaKTePU3YIOIIHX c(OpPMHPOBAHHOCTH
KOMHeTeHHI/Iﬁ B HpOHecce OCBOCHUS TUCHUITIINHBI

1 | Jiuck pamuycom 20cM  Bpamaercs  COTJIACHO  YPaBHEHHIO NJI-1 onc-1.
o=A+Bt+Ct? rne A=3 pax; B=-1c¢; C=0,1c?, ¢ - yron moBopora Hcrnone3yer
panuyca mucka. OnpeaennTh IS MOMEHTa BpeMeHH 4,0 ¢ 3HaueHWe | OCHOBHBIE 3aKOHBI
yIlla MEXIy BEKTOPaMH IIOJIHOTO M HOPMAJbHOTO YCKOPEHHMH, a | eCTeCTBEHHOHAYYHBIX
TAKKe 9HCI0 060POTOB, C/IENAHHBIX AUCKOM K JAHHOMY MOMEHTY OT JVCIIATLIHH [T
Havaja BpanieHus. M300pasuTh BEKTOPHI BCEX KHHEMATHYECKHX peIeHust
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BCJIINYHH B YKaSaHHBIfI MOMCHT BPEMCHU CTaHOAPTHLBIX 3a71a4 B

COOTBETCTBUHU C
HaINpaBJICHHOCTHIO
npohecCuOHATBLHOM
JIeSATSIbHOCTH

Kputepun ouenku orBera (Tali.) TOBOAATCA A0 CBEACHHS OOyYaroOIIMXCsl B Hadaje 3aHSATHIL.

OHGHKa 00BABIAETCS 06yqa101ueMyc;1 HEIMIOCPEACTBCHHO ITOCJIC OTBETA.

MIxana

Kpurepun oueHuBanus

Ornenka 5
(oTMuHO)

- o0Oyuaromuiics IOJIHO YCBOWJ yueOHBIN MaTepHat;

- IPOSIBIISICT HABBIKM aHAIN3a, 0000IEHHSI, KPUTHUYECKOTO OCMBICIICHUS
Y BOCTIPUATHS MH(OpMAIMY, HABBIKM OMHCAHUS OCHOBHBIX (PH3HUECKUX
3aKOHOB, SIBJICHUH U IIPOLIECCOB;

- Marepuan M3J0KEH TIPAMOTHO, B OIPEACIICHHONW JIOTUYECKOMN
IIOCJIEJOBATENIBHOCTH, TOUHO MCIIOJIB3YETCSI TEPMUHOJIOTUS;

- II0Ka3aHO YMEHHE WJUIIOCTPUPOBATh TEOPETUYECCKUE IOJIOKEHUS
KOHKPETHBIMH NIPUMEPAMHU, IPUMEHATh UX B HOBOM CUTYallUu;

- IPOJEMOHCTPUPOBAHO YMEHHUE PEIIATh 3a1a4H;

- MOTyT OBITh JONYLIEHBbI OJHA—JBE HETOYHOCTH IPHU OCBEIICHUHU
BTOPOCTEIIEHHBIX BOIPOCOB.

Ouenka 4
(xoporio)

OTBECT YAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/I$IM Ha OLCHKY «5 », HO IIpH
9TOM UMECT MCCTO OJWH U3 HECAOCTATKOB!:

- B YCBOCHHUHU yqe6Horo MaTtepuajia JOIMYyIICHbI HeOOJIbIINE Hp06eHLI,
HC UCKA3UBIIUC COACPIKAHNEC OTBCTA,

- B pCHICHNM 3aaa4 JOIMYIICHbI HC3HAYUTCIIbHBIC HCTOYHOCTH.

Ouenka 3
(YIOBIETBOPUTEIHHO)

- HCIIOJIHO WJIM HEIIOCJIICAOBATCIIbHO PACKPBITO COACPKAHUC MaTcpUuala,
HO IIOKa3aHO 06mee IIOHUMAHHC BOIIPOCa U IPOACMOHCTPUPOBAHLI
YMCHUA, JOCTAaTOYHBIC JJIA JTaabHEHUIIIEro YCBOCHUA Marcpuala,

- HUMCIUCH 3aTpyAHCHUA HIIM HOOIYIICHBI OIIMOKH B OIIPCACICHUN
HOHHTHfI, HCIIOJIb30BAHWUH TCPMUHOJIOTHHU, OIHWCAHUN (1)I/ISI/I‘~IGCKI/IX
3aKOHOB, SIBIICHUH U IIponeccoB, pCUICHUH 3a/1a4, UCIIPABJICHHBIC ITOCJIC
HCCKOJIBKUX HABOAAIINX BOIIPOCOB;

- HCIOJHOC 3HAaHHUC TCOPCTHUYCCKOIO Marcpualia; O6y‘l&f0]l[HfICH HC
MOXCT MPUMCHHUTE TCOPHIO B HOBOH CUTYyaluu.

Onenka 2
(HEey/10BJIETBOPUTEINILHO)

- HE PAcKpPBITO OCHOBHOE COZIEpKaHKME y4eOHOTO MaTepuana;

- 0OHApY)KEHO HE3HAHWE WJIM HEMOHMMaHWe OoJblliel WiId Hambosee
BaXHOW YacTH yueOHOTO Marepuana;

- JOMMYUICHBI OIIMOKHU B OMpCaACIICHUU HOHS[TI/Ifl, IIpru HCIOJIb30BAHUHN
TEPMUHOJIOTUH, B OMNHCAHUM (UBUYECKUX 3aKOHOB, SIBICHHH U
MPOIECCOB, pEUICHWH 3alad, KOTOpble He WCIPaBIEHBl IOCIE
HECKOJIbKHX HABOSIIKUX BOIIPOCOB.

4.1.2. OuenuBaHue oT4eTa 10 J1abopaTopHOU paboTe

Otuer o mabopaTopHO pabOTe UCMOIB3YETCS TSl OLICHKH KaueCTBa OCBOCHUSI 00ydatomuMcs
OCHOBHOM TIpO(PeCCHOHATILHON 00pa30oBaTEIHLHON MPOTrpaMMBbl MO OTACIBHBIM TeMaM TUCIUILIAHEIL.
Copepxanne u ¢hopMa oT4eTa 10 Ta0OPATOPHBIM PAOOTaM MPUBOAUTCS B METOJINYECKUX YKa3aHUSIX K
nabopatopubpiM pabotam (. 3 POC). CoxpepkaHue oTdeTa U KPUTEPHUH OICHKH oTyeTa (Taldr.)

JOBOIATCA 1O CBCACHUA 06yqaronmxc;1 B Hayvayle 3aHATHIA.

No O11eHOYHBIC CPEICTBA

TunoBble KOHTpOJbHBIE 3afaHusi M (WJIM) HWHBIE MaTepuabl,

Kox u Hanmenosanue
WHJIKaTopa
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HEOOXOJUMBIC IJIsi OIEHKH 3HAHWW, YMEHWH, HABBIKOB W (WJIN) KOMITETCHIINU
OMBITa JIEATEIBHOCTH, XapaKTepPU3yIIIUX CHOPMUPOBAHHOCTH
KOMITETCHITMI B TIPOIIECCE OCBOCHUS AUCITUTUIMHBI
1 1. Yro Ha3bIBaETCSA CHIION TIKECTH? NI-1 onk-1.
2. Yto nogHuMaeTcs 1o CUI0N BCEMUPHOTO TATOTEHUS? Hcnons3yet
3. 3amumute GopmMyy Ul ONPEIEICHUS YCKOPEHUS CHITBI TSDKECTH. OCHOBHBIE 3aKOHBI
4. Kak omnpezensercst yCKOpeHHEe CBOOOTHOTO MaJICHUS C TTIOMOIIBIO €CTECTBEHHOHAYYHBIX
MaTeMaTUYEeCKOro MasTHUKA? JHUCLMILUIMH IS
5. Urto Ha3pIBaeTCI MATEMATHYECKUM MaSTHUKOM? penieHus
6. Kak ompeagenuTs mepuox KOJNCOAHW MATEeMAaTHYECKOTO | CTaHAAPTHBIX 33134 B
MasiTHUKa? COOTBETCTBHU C
HaIPaBJIECHHOCTHIO
npodecCuoHATbHON
JIeITeIILHOCTHU

Otuer OLCHUBACTCA II0 YCMOTPCHHIO IIPEIIogaBaTClIA OHGHKOﬁ «OTIIMYHO», «XOpOoLIO»,
«YyHAOBJICTBOPUTCIIBHO», «HCYAOBJICTBOPUTCIBHO» HIIN OHGHKOﬁ «@GayTCHO», «HC 3a4YTCHO». OHGHKa
BauTCHO» CTAaBUTCA O6y‘IaI-OH_[I/IMCH, YPOBCHB 3VH KOTOPBIX  COOTBCTCTBYCT KPUTCPUIM,
YCTAHOBJICHHBIM JIA TIOJIOKHUTCIIBHBIX OIICHOK («OTJII/IIIHO)), «Xopomo», «YI[OBJIGTBOpI/ITeJIBHO»).
OI.[CHKa 0OBABISIETCS O6y‘IaIOH_IeMYC$I HCTIOCPCACTBCHHO ITOCJIC CAa4u OTUYCTA.

Hkana Kpurepun oneHuBanusi

- U3JIOKCHHUE MaTepuasa JIOTUIHO, TPAaMOTHO;
- cBOOOJIHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMCHHUC BBICKA3bIBATh U 000CHOBATH CBOU CYXXACHUA IPU OTBCTC Ha
KOHTPOJIbHBIC BOITPOCHI;

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

- YMEHUE MPOBOIMTH U OI[CHUBATH PE3YJIbTaThl H3MEPCHHUIA;

- CIIOCOOHOCTH peniaTh 3aa4H.

Onenka 5
(oTIIMYHO)

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

Onenka 4 - OCO3HAaHHOE TMPUMEHEHHE TEOPETUYECKUX 3HAHUU JJIs OMUCAHUS
(xopor1o) (bU3MYECKUX 3aKOHOB, SIBIICHMM W TIPOIECCOB, PEIICHHUS KOHKPETHBIX
3aa4, TPOBEACHHUS U OICHUBAHHS pPE3yIbTaTOB HM3MEPEHHH, HO
coJiepkaHue M popmMa OTBETa HMEIOT OT/ICITbHBIC HETOYHOCTH.

- N3JI0’KEHHE MaTepHalia HEeMOJIHO, HEMTOCIIe10BaTebHO,
- HCTOYHOCTH B OHNPCACICHUN HOH?ITI/Ifl, B NPHUMCHCHUU 3HAHUH JJIsA
onucaHuss (U3NYECKUX 3aKOHOB, SBIEHUH U MPOLECCOB, pEIIEHUsS
KOHKPCTHBIX 3a/1a4, IPOBCACHUSA U OLICHUBAHUA PE3YJIbTATOB HSMCpCHHﬁ,

- 3aTpYAHEHUs] B 00OCHOBAaHUM CBOMX CYXJICHUIA;

- OoOHapyXuBaeTCs HEJOCTaTOYHO TJIyOOKOE€ IOHUMAHUE H3YUYEHHOTO
MaTepHana.

Ouenka 3
(YIOBIETBOPUTEIIHLHO)

- OTCYTCTBUE HEOOXOIMMBIX TEOPETHUECKUX 3HAHWIA, JOMYIICHBI OIIHOKH
B OIpEJCICHUH MOHATUN U ONUCAHUM (PU3NYECKHX 3aKOHOB, SIBICHUH U
MPOIIECCOB, MCKAXXEH WX CMBICI, HE pEIIeHBl 3aJadd, HE TMPaBHIBHO
OLIEHUBAIOTCS PE3Yy/IbTaThl H3MEPEHUH;

- HEe3HaHHWE OCHOBHOTO Marepuajia y4eOHOW MpPOTpaMMBI, TOITYCKAOTCS
rpyOble OIIMOKH B U3JI0KEHUU.

Ornenka 2
(HEey/IOBJIETBOPUTEINBHO)

IIkaJua Kpurepum oueHnBanus

- U3JI0OKCHUC MaTCpurajia JOTUIHO, I'PaMOTHO,

O11eHKa «3a4TEHO» o
- cBOOOJTHOE BJIQJICHUE TEPMHUHOJIOTHEH;
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- YMEHHE BBICKa3bIBaTh M OOOCHOBATh CBOM CYXJICHUS NpPU OTBETE Ha
KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHUE ONMUCHIBATh (PU3NUCCKHUE 3aKOHBI, SIBJICHUS M ITPOIECCHI;

- YMEHHE MPOBOUTH M OIICHUBATH PE3YJIbTAThl U3MEPEHUN;

- CIIOCOOHOCTh peIIaTh WHKCHEPHbIC 3aJa4yd (JOMyCKAeTCs HAINYHe
MaJIO3HAYUTENBHBIX OMIMOOK WM HEIOCTATOYHO IOJIHOE PACKPBITHE
CoJiepKaHue BOTPOCA WM MOTPEIIHOCTh HEMTPUHITUITHAIBLHOTO XapaKTepa
B OTBETE Ha BOIPOCHI).

OLEeHKa «HE 3aYTEHO)

- OTCYTCTBHE HEOOXOJUMBIX TEOPETHUECKUX 3HAHUH; JONYIIEHbl OUIMOKH
B ONpEICICHUM MOHATHNA U ONMUCAHUU (PU3MYECKUX 3aKOHOB, SBJICHUU U
IIPOLIECCOB, MCKAKEH MX CMBICHI, HE PEIICHBbI 3aladyd, HE IPaBUIbHO
OLICHUBAIOTCSI PE3YJIbTAaThl U3MEPEHUI;

- HE3HaHUE OCHOBHOIO Marepuana y4eOHOH IpOrpaMMbl, JOMYCKArOTCA
rpyObie OIMOKH B U3JI0KECHUH.

4.1.3. TectupoBanue

TCCTI/IpOBaHI/IC HUCIOJIB3YCTCA IJId OLCHKH KadeCTBa OCBOCHUA O6y‘IaI-OH_II/IMCH OCHOBHOM

npodeCCHOHATBHON  00pa30BaTeIbHONM MPOrpaMMBbl IO

OTACIIBHBIM TCMaM WM  pasjaciiaM

IMCUUIUIMHBL. TecT mpencTaBiseT co0oi KOMIUIEKC CTaHAAPTU3MPOBAHHBIX 3aJaHUM, MO3BOJISIOIIUI
YOPOCTUTHh HPOLEAYPY H3MEpEeHMs] 3HaHUUW M yMeHul oOyuwaroumuxcsa. OOydarolmuMcs BBIJAIOTCS
TECTOBBIE 3a/1aHUs ¢ (POPMYJINPOBKON BOIPOCOB U MPEAJIOKEHUEM BHIOpATh OJIMH MPABUIIbHBIN OTBET

M3 HCCKOJIbKHUX BAPUAHTOB OTBCTOB.

Ne OueHoyHbIE CPECTBA Kon v HanmeHnoBaHue
TunoBsle KOHTpOJIbHBIE 3aJaHUsl W (WIM) HHBIE MaTepualbl, MHAMKATOpa
HEOOXOJMMBIC ISl OLEHKM 3HAHWW, YMEHHUW, HAaBBIKOB W (WJIH) KOMIETEHIINH
OIbITa JEATENbHOCTH, XapaKTepPU3YIOLIMX CcHOPMUPOBAHHOCTD
KOMIIETEHIIMH B Mpoliecce OCBOSHUS AUCIUIIINHBI

1 1. Ecnu uMmnynsc CUCTEMBI MaTE€pHAIBHBIX TOYEK B OTCYTCTBUH N-1 onk-1.
BHEUIHUX CHJI OCTaeTCs MOCTOSIHHBIM, TO IEHTP MAcC 3TOM CUCTEMBI Ucnonp3yer
MOJKET ABUTAThCA ... OCHOBHBIE 3aKOHBI
- PABHOMEPHO M NPSIMOJIMHEHHO €CTECTBEHHOHAYYHBIX
- C IOCTOSIHHBIM YCKOPEHUEM JUCLIUIUINAH JJIs
- C IEPEMEHHBIM YCKOPEHHEM pelieHus

- 110 OKPY>KHOCTH C ITOCTOSIHHOM CKOPOCTBIO
2. MoMmeHT uHepuMHM TOHKOro obOpyda maccod M, paguycom R

CTAaHAApTHBIX 3a/1a4 B
COOTBETCTBHH C

OTHOCUTENILHO  OCH, TMpOXOAAIIeH depe3 IeHTp oOpyya | HampaBICHHOCTHIO
MEePIEHIUKYISIPHO TIJIOCKOCTH, B KOTOPOM JIGKUT OOpydY, paBeH | MNpodecCHOHATbHON
I=mR?. Ecnu och BpalieHHs MEpeHeCTH MapalieNbHO B TOUKY Ha JeATETbHOCTH

o0pyde, To MOMEHT MHEPLIUHU 00pyya

- YMEHBIINTCSA B 2 pa3a

- yBenmuuTcs B 1,5 paza

- HE U3BMEHUTCS

- yMeHbIIHTCA B 1,5 pasa

- YBeJIMYHUTCH B 2 pa3a

3. OTHOCUTENBHON BETUYUHOM SBIISIETCS ...
- CKOpPOCTb CBETa B BAKyyMe

- OapUOHHBIN 3apsa

- JJIMTEJbHOCTH COOBITHSA

- DJIEKTPUYECKUN 3apsi

4. CpenHss KUHETUUYECKAsl YHEPTUS MOJIEKYIIbl UACAIBHOTO Ta3a pu
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temmepatype T paBHa e=ikT/2.. 3aech i=Ny+ Ngp+2Nk, TAE Ny, Nap, Nk—
YHCIIO CTEeNeHe CcBOOOABlI IMOCTYMATENbHOIO, BpALIATEILHOTO U
K0J1e0aTeNbHOro ABMXKEHUN MoJeKyinbl. [Ipu yciioBuu, 4To UMEIOT
MECTO TOJIBKO IOCTYIMATEJIbHOE U BpalllaTeJbHOE ABMXKEHUE, IS
Bojiopoa (Hz) urcio | paBHO

-7

-5

-2

-8

5. B mporecce M30TEPMHUECKOTO COOOIIEHUS TeIia IMOCTOSHHON
Macce UIeaTbHOI0 ra3a ero SHTPOIHS ...

- HE MEHSEeTCS

- YMEHbIIIaeTCs

- YBeJIMYNBaeTcs

6. V3aMeHeHue BHyTpeHHEH HSHEpPruM raza IMPOU30LUIO TOJBKO 3a
cueT paboThI CHKATUSA ra3a B ...

- U30TEPMHUUYECKOM MpoIiecce

- 1300apHOM TIpolLecce

- U30XOPHOM IIpolLiecce

- ainadaTH4YecKoOM npouecce

7. Toweunslit 3apsig +q HAXOAUTCA B LEHTpe cdepuueckoit
noBepxHOCTU. Ecny 3apsg cMecTuTh M3 IeHTpa cdepsl, OCTaBIss
€ro BHYTpU Hee, TO TIOTOK BEKTOpa  HAMPSIKEHHOCTU
AJIEKTPOCTATUYECKOTO TOJIS Yepe3 TOBEPXHOCTh CHepHl. ..

- YMEHBIIINUTCS;

- He UI3MEHUTCH,

- YBEIIMUUTCS

8. Ecnm yBenmuuuTh B JBa pa3a HAMPSHKEHHOCTH AJIEKTPHUYECKOTO
I10JI B IPOBOJHMKE, TO YZAEIbHAs TEIUIOBAs MOIHOCTD TOKA ...

- YMEHBIINUTCSA B J[Ba pa3a;

- HE UBMEHUTCH;

- yMeHbIINTCA B 4 pa3a

- YBeJIM4NTCH B 4 pasa;

- YBEJIMUUTCS B 1Ba pasa;

9. Ilpu mnoMelleHUH [UINEKTPUKA B JJIEKTPUUYECKOE II0JIe
HaNpsOKEHHOCTb  3JIEKTPUUYECKOTO TOJII BHYTPH OECKOHEUHOTO
OJTHOPOJIHOTO M30TPOINHOTO JUAJIEKTPUKA C AUDIEKTPUYECKON
IIPOHULIAEMOCTBIO € ...

- OCTaeTcsl HEM3MEHHOM,

- OCTaeTcs paBHOM HYJIIO;

- YBEJIMUUBAETCS B € pa3s;

- YMeHbIIaeTcs B € pa3s

10. YMeHbllleHHE aMIUIUTYIbl KOJIeOaHUH B CHCTEME C 3aTyXaHUEM
XapaKTepu3yeTcs BpEeMEHEM penakcanuu. Eciu mpu HEM3MEHHOM
OMMYECKOM COIPOTHBIIEHUHU B KOJeOaTEIbHOM KOHTYpPE YBEIUYHTh
B 2 pa3a MUHAYKTUBHOCTb KaTyLIKH, TO BPEMS peIaKCalyu. ..

- YMEHBIIUTCS B 2 pasa;

- YBEJIMYNTCH B 2 pa3a;

- YBEJIMYUTCS B 4 pa3a;

- yMeHbIINTCA B 4 pasa
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[To pe3ymbraTam TecTa OOYYarOMIEMYCSl BBICTABISIETCS OICHKA «OTIUYHO», «XOPOIIOY,
«yIOBJIETBOPUTEIILHO» UJIH «HEYTOBIETBOPUTEIHHOY.

Kputepun oneHuBanus orBera (Tali.) MOBOAATCS JO CBEACHUS OOydYaromUXcs 0 Hadvajia
TecTupoBaHus. Pe3ynbpTar TectupoBaHusl 00BABISETCS 00ydaroImIeMycsl HEMOCPEACTBEHHO IOCIIE €ro
cauu.

Mhcaza (% npaBtAwAY oTBETOR
Onenka 5 (OTIUYHO) 80-100
Orenka 4 (Xopo1io) 70-79
Onenka 3 (yIOBICTBOPUTEIHHO) 50-69
Ornenka 2 (HEYyIOBIETBOPHUTEIIBHO) menee 50

TecroBble 3amaHMs, HUCHOJB3YIOLIMECS M OLEHKM KadyecTBa JUCLUUIUIMHBI C IOMOILBIO
nHPOPMAMOHHBIX TexHonoruii, mnpuBeaensl B PIIJ: «l10. HMHpOpMannOHHBIE TEXHOJIOTHUH,
UCHOJb3yeMble MpPU OCYILECTBIEHUU OO0pa30BaTEeIbHOIO IMpolecca MO JUCLUIUIMHE, BKIHOYas
NepevyeHb IPOrpaMMHOT0 oOecrieueH s 1 MHPOPMALMOHHBIX CIIPaBOYHBIX cucteM» - My TestX10.2.

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

4.2.1. 3auer

3ayer sBnsercs (GOpMON  OLEHKM KayecTBa OCBOCHMsSI OOYYarOLIUMCS  OCHOBHOM
npodeccuoHaIbHOM 00pa30BaTENFHON MpOrpaMMbl MO pasjenaM AUCHUIUIMHBL [lo pesynbratam
3ayeta OOYYaroUIeMyCsl BBICTABIISICTCS OICHKA «3a4T€HO» WJIHM «HE 3a4TEHO»; OIEHKAa «OTINYHOY,
«XOpOIIOY», «YyIOBICTBOPUTEIBHO», «HEYJOBIECTBOPUTEIbHO» B ciydae auddepeHmpoBaHHOTO
3ayera.

3a4er TPOBOMUTCS 1O OKOHYAHWM UTEHHUS JIEKIMA W BBIIOJHEHUS J1a00OPAaTOPHBIX
(mpakTHUeCKUX) 3aHATHH. 3ayeT NMPUHHUMAETCS IPENoAaBaTeNIIMU, MPOBOAMBIIUMH J1aOOPAaTOPHBIE
(MpakTHUECKUE) 3aHATHS, WM YATAIOMIMMH JICKIIMH TI0 JAHHOM AMCUUIUIMHE. B ciydae oTCyTCTBHS
BEAYIIETO IMPEroIaBaTeNsi 3adeT NPUHUMACTCS TpenojaBaTelieM, Ha3HAYCHHBIM pacIOpsHKCHHEM
3aBefytouiero kadenpoil. C pasperieHus 3aBenyromero kagenpoi Ha 3a4eTe MOXKET MPUCYTCTBOBATh
npernoiaBaTeNb Kadeapsl, IPUBJICYCHHBIN JJIs1 TOMOIIH B IPUEME 3a4eTa.

[TpucyrcTBHMe Ha 3adere mpernojaBaTeneil ¢ Apyrux kadeap ©0e3 COOTBETCTBYIOLIETO
pacropspKeHHs PEKTopa, IMPOPEKTOpa Mo yueOHoH padoTte wim aupekropa MHCTUTYTa HE TOTyCKaeTCsl.

@dopma(bl) TNpOBENEHUS 3adeTa (VCMmHbLL Onpoc no Ounemam, nucbMeHHas paboma,
mecmuposanue u Op.) ONPEAEISIIoTCs Kadeapoi n JOBOIATCSA A0 CBEIACHUS 00ydaroIMXcs B Havale
ceMecTpa.

Jns mpoBenmeHHWs 3adeTa BEAYNIMI MpENoJaBaTellb HAaKaHyHE NOJIy4YaeT B JUPEKTOpaTe
3a4eTHO-9K3aMEHAIIMOHHYIO0 BEJOMOCTb, KOTOpas BO3BpalllaeTCs B IUPEKTOpAT MOCIEe OKOHYAHUS
MEpOTIPUSTHSI B JICHb TPOBEICHUS 3aUeTa WIH YTPOM CIIEAYIOMIETO JTHS.

Bo Bpemst 3auera o0yyaromuecss MOT'YT IOJIb30BaThCsl ¢ Pa3pelIeHus BEAYILEro NpenoaBares
CTIPaBOYHON ¥ HOPMATHBHOH JIUTEPATYPOH, APYTUMH ITOCOOUSIMHU M TEXHUIECKUMHU CPEICTBAMH.

Bpewmst moaroToBku oTBeTa B YCTHOM (popMe MpH claue 3aueTa JOHKHO COCTABISATh HE MEHeEe
20 MuHYT (10 KeJIaHHI0 00yYaroIIerocsi OTBET MOKET ObITh JOCPOUYHBIM). Bpems oTBeTa - He 60s1ee 10
MUHYT.

[IpenomaBaTemro mpegoCcTaBIAETCS MPABO 337aBaTh 00YJAIOIIMMCS JOTIOIHUTEIBHBIE BOIPOCHI
B PaMKax MPOrpaMMbl JUCHUIUINHBL.

KauecTBeHHass oOIEHKa «3a4TeHO», BHECCHHAs B 3a4€THO-IK3aMEHAIMOHHYIO BEIOMOCTb,
SBIISICTCS PE3YJIBTATOM YCIIEIIHOTO YCBOEHHS yUeOHOro Marepuania.
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[IpenonaBarenu HECYT MEPCOHANBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh M TOYHOCTH
BHECEHHUSl 3amucel o pe3yibTarax MPOMEKYTOYHOM aTTecTalud B 3a4eTHO-IK3aMEHALMOHHYIO
BEJIOMOCTb.

Ecnu oOyuaromuiicss sSIBUJICS Ha 3a4eT M OTKa3ajcid OT MPOXOXKICHMS aTTECTAllUd B CBS3H C
HETOATOTOBICHHOCTBIO, TO B 3aY€THO-?K3aMEHAIMOHHYIO BEJOMOCTh €MY BBICTABIISICTCS OLICHKA «HE
3aYTCHO».

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

Hapymienne AUCHMIUIUHBIL, CHHCHIBAHUE, HCIIOJIB30BaHHE OOYUYaIOIIMMUCS Hepa3peIIeHHbIX
MEYATHBIX M PYKONMHUCHBIX MAaTEPHUAaIOB, MOOWIBHBIX Tele(hOHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUAOB JUYHON KOMMYHUKAIMOHHON U KOMIBIOTEPHON TEXHUKU
BO BpeMs 3adera 3ampelieHo. B ciaydae HapymieHHs 3TOro TpeOOBaHHUS TMpernoaBarelb 00s3aH
YAATUTH 00yYarouerocst U3 ayAUTOPUH U MTPOCTABUTh €MY B BEJOMOCTH OLIEHKY «HE 3aUTEHO.

OOyuarmumcsi, He CIABIIMM 3a4€T B YCTAHOBJICHHBIE CPOKH IO YBa)XXUTEJIbHOW MPUYMHE,
MHUBUAYaJIbHBIE CPOKHU MPOBEACHUS 3aU€Ta onpeAenstoTcsa qJupekropoM MucTutyTa.

OOyyaromyecs, HUMEIOIIME aKaJEeMUYECKYI0 3aJl0JDKEHHOCTh, CHAIOT 3a4€T B CPOKH,
ompezensieMble YHUBepcUTeTOM. MHpopmanus o JIUKBUJAIMHM 33J0JDKEHHOCTH OTMEYaeTcsl B
9K3aMEHALIMOHHOM JIUCTE.

JlomyckaeTcst ¢ paspemieHus aupektopa WHCTUTyTa M JOCpOYHas cliada 3adeTa C 3aluChio
pPe3yIbTAaTOB B AK3aMEHAIIMOHHBIH JIUCT.

WuBanuapl M JMlla ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMH 3[I0POBBSI MOTYT C/IaBaTh 3a4eThl B
CPOKH, YCTaHOBJICHHbIE MHJIWBHUAYAIbHBIM y4€OHBIM IJIaHOM. VHBAJIUIBI U JUIIa C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37IOPOBBS, HUMEIOIINE HAPYIICHHUs] OMOPHO-IBUTATENILHOIO ammapaTa, JOMYCKalTCs
Ha aTTECTAIMOHHBIC UCTIHITAHUS B COMTPOBOXKIEHNUN ACCUCTEHTOB-COMPOBOKIAIOIINX.

[Ipouenypa mpoBeneHUs MPOMEKYTOUHOM aTTeCTallMH Jisi OCOOBIX CIIy4aeB H3JI0KEHa B
«[TonmokeHn O TEKyIIeM KOHTPOJE YCIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIlMU OOYYaIOIIMXCS T10
OIIOIl OGakanaBpuara, crneuuanurera u Maructparype» D@I'BOY BO HOxHo-Ypanbckuii ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne OneHoYyHbIE CPECTBA Konx n HanMmeHOBaHMe
TumoBele KOHTpPOJIbHBIE 3aJaHus M (WIKM) MHBIE MaTepHalbl, WHJUKaTOpa
HEOOXOAMMBIC ISl OLICHKM 3HAHWM, YMEHWM, HaBBIKOB W (MJIN) KOMIICTEHIINU
OMbITa JEATENbHOCTH, XapaKTepU3YIOIIHUX Cc(HOPMUPOBAHHOCTH
KOMITETCHIIMM B IPOLECCE OCBOCHMS] TUCIIUIUIMHBI

1. 1. DIIEeKTPUUECKUI 3apsi. B3anmoneiictere 3apsI0B. NI-1 onk-1.
Onekrpocratuuyeckoe mose. Bekrtop HanpskéHHocTu. Pacuér Hcnonssyer
ANEKTPOCTATUYECKUX ITOJIEH. OCHOBHBIE 3aKOHBI
2. TloteHuman »snekTpocTatudyeckoro mons. Pabora 1o | ecTeCTBEHHOHAYYHBIX
MIEPEMEIICHUIO 3aps0B B JIEKTPOCTaTUYECKOM noJje. [lorennuman u JUCLUIIINH JJIs
IPaJUEHT MOTEHIMANIA. DKBUIIOTEHIIMAIbHBIE TIOBEPXHOCTH. pelieHus

3. BemectBo B anexkrpudeckoM mose. [lonmspHble W HEMOISpHBIE
MoJiekynbl. [lonspusanust 1uanekTpukoB. Bektop cMenienus.

CTaHAAPTHLBIX 3a71a4 B
COOTBCTCTBHHU C

4. TIpoBOZHUKM B D3JIEKTPOCTaTUYECKOM TIOJ€. DIEKTPOEMKOCTh | HANpaBIEHHOCTHIO
npoBoAHUKOB. KoHeHcaTopsl. npo¢ecCHOHATbHON
5. [IoCTOSIHHBIM ~ DIEKTPUYECKHH  TOK. 3aKoH Owma. JEATEILHOCTH
Onektponsuxymias cuna. [lpaBunma Kupxropa wu  pacuérsl

JIEKTPUYECKUX LICTIEH.

6. Kiaccmueckass Teopusi SJIEKTPONPOBOAHOCTH. BwIBOm 3akoHa
Owma. IIpupona cBEpXIpOBOAUMOCTH.

7. Hocutenu Toka B pa3jMyYHBbIX MPOBOJHUKAX. DJIEMEHTH TEOPUU
aneKkTponpoBoaHocTy. IlomynpoBonHuku. IlosynpoBoaHUKOBBIE
npuOOpbl. DneMeHThl (U3NYECKOW 2eKTpoHUKU. KoOHTakTHbIE
ABJICHUS B METAJUIAX U MOJTYIPOBOAHHUKAX.
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8. MarnutHoe moisie. B3amMopeicTBHE SIEKTPUUYECKUX TOKOB.
Pacuérsl maruuTHbIX noneil. 3akoH buo-Casapa-Jlannaca.

9. MarnutHble  cBoiicTBa  BemecTBa. [Jlua-, mapa- U
deppomarnetuku.  Jlomenbl.  DeppuThl.  DIEKTPOMarHUTHHIE
cernapaTopsl B arpOMHXEHEPUH.

10. J[leiicTBME MAarHMTHOTO TOJS Ha JJIEKTPUUYECKUH TOK H
JIBIWKYIIMECS 3apsbkeHHble dvacTuipl. Cuna Ammepa u  cuia
Jlopenna. Dddext Xomna. DNEKTPOIBUTATEIIH.

11. DOnextpomaruutHas HHAYKUUsA. 3akoH Dapaznes U IIpaBUIO
Jlennia. Mexanusm Bo3HuKkHOBeHUs D /]C uHAYKIIUH.

12. Tenepatopsl rTapmonmueckoii DJJIC wu Tpanchopmaropsl.
NHIYyKTUBHOCTH POBOJHUKOB. DHEPIHsl MATHUTHOTO MOJIS.

13. TlepemenHbIi 3nekTpuueckuid Tok. Llermu mepeMeHHOro TOKa.
3akoH Oma Ju1s neneil nepemenHoro toka. [lonHoe conporunenue
IIEPEMEHHOMY TOKYy. BekropHas numarpamma. Pe3oHaHc B Hemsx
MEPEMEHHOT0 TOKa.

14. DnexrpomarauTtHoe nojue. O6o0uieHue 3akona Papazes. 3aKkoH
MOJIHOTO TOKAa. TOK cMemeHus. OJIEeKTPOMAarHUTHBIE BOJIHBI.
VYpaBHenust MakcBemna. Cucrema ypaBHeHMW MakcBemia B
mubdepeHManbHO M UHTerpanbHoi (opmax. Bektop VYmona-
[TolinTHHTra. /{aBneHue cBera.

15. T'apmonmnueckuii ocmssTop. CBOOOAHBIE 3TIEKTPOMArHUTHBIE
KosieOaHus1. 3aTyXarolue U BEIHYKICHHbIE KoeOanus. Pe3onanc.
16. Tenepauus, mnepemaya v NPUEM HIEKTPOMATHUTHBIX BOJIH.
OTkpeITBII  KoyeOaTenbHbIi  KOHTYp.  IlpuHmum — paGoTsl
paagvonepenaTuMka M pagdonpuéMHuka.  Monymsnus U
JNETEKTUPOBAHUE JJIEKTPOMAarHUTHBIX BOJH. Panuonokauus u
TEJIEBUJICHUE.

17. Illkana »>J€KTPOMarHUTHBIX BOJH. Pa3nuyHble Auana3oHbI
YacTOT DJIEKTPOMATHUTHBIX BOJIH, UX XapaKTEpHbIE OCOOCHHOCTH H
TEXHUYECKHUE CPEJICTBA UX MOJIYUYEHUS.

18. Hcmonwp3oBaHUE BHUIUMBIX, YIbTPAPHUOIETOBBIX M APYTUX
U3JTy4YEHUI B paCTEHHEBOJICTBE U )KUBOTHOBOJICTBE.

[IIkana 1 KpUTEPUH OLIECHUBAHUS OTBETA OOYYaIOLIErocs MpPeCTaBIeHbl B Ta0IULIE.

Ilkana Kpurepun onenuBanus

OHGHKa GBavYTCHO» 3HaHHUC mporpaMMHOr 0 marcpualia, YCBOCHHUEC

JIOTIOJIHUTEIIbHOW ~ JIMTEpaTypbl, = PEKOMEHJOBAaHHON  IPOrpaMMoiu

JTUCHUTIIMHBI, PABUJILHOE pElIeHWE WHXEHEPHOU 3aaaun (J0oIycKaeTcs
HAIMYUE MAaJO3HAUUTENbHBIX OMIMOOK WM HEAOCTAaTOYHO TIOJTHOE
PaACKpBITHE COJIepKaHUE BOMIPOCA WITH MTOTPENTHOCTh HEMPUHITUITHATIHHOTO
XapakTepa B OTBETE HA BOIPOCHI).

OreHKa «He 3a4TEHO)

nmpoOensl B 3HAHMUAX  OCHOBHOTO  TIPOTPaMMHOTO  Marepuaa,
MPUHIMITHATIBHBIC OIIUOKHU MPU OTBETE HA BOMPOCHI.

4.2.2. DK3aMeH

DOk3aMeH sBiseTcss (QOpMON OLEHKM KadecTBa OCBOEHHUS OOYYaroIIMMCS OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTeIbHOW MPOrpaMMbl MO pazfenaM AuciMIuiuHbL. [lo pesymnbratam
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9K3aMeHa 00Y4aloIIeMYyCs BHICTABIISICTCS OLIEHKA «OTIMYHOY, «XOPOIIO», «YAOBICTBOPUTEIBLHOY» HIU
«HEYJOBJIETBOPUTEIBHO.

OK3aMeH MO0 JUCLUMILIMHE IMPOBOJUTCS B COOTBETCTBUM C PACIUCAHUEM IPOMENKYTOUHOU
aTTeCTallui, B KOTOPOM YKa3bIBa€TCsS BPEMsl €ro MPOBEIECHUS, HOMEP ayJUTOPUHU, MECTO MPOBEICHUS
KOHCYJIbTAIlMH. Y TBEPXKACHHOE paclycaHie pa3MelaeTcs Ha MHQOPMAIIMOHHBIX CTEHAX, a TaKkKe Ha
ouIMaILHOM caiiTe YHHUBEPCUTETA.

YpoBeHb TpeOOBaHMU JUISI MPOMEKYTOUHOW AaTTECTAllMU OOYYaIONMIUXCS YCTAaHABIMBACTCS
paboyeil mporpaMMoi TUCHUTUIMHBI U TOBOAMUTCS 10 CBEACHUS 00yJalonIuxcs B HaYaiIe ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuiio, Jektopamu. C paspemeHus 3aBeayromero kahenpoi
Ha DJK3aMEHE MOXET MPUCYTCTBOBATh IMpenojaBareib Kadeapbl, NPUBJICYCHHBIA A TMOMOIIU B
mpueMe JK3ameHa. B ciydae OTCYTCTBUS BEIyIIEro MpernojaBares 3K3aMeH [PUHUMACTCs
npernojaBaTesieM, Ha3HAaY€HHBIM pacoOpshKEHHEM 3aBeAyIoLIero Kadeapoil.

[IpucyrcTBHME Ha 53K3aMeHE mpernojaBaTenel ¢ aApyrux kKadeap 0e3 COOTBETCTBYIOLIETO
pacrnopsbKeHUs pEKTopa, MPOPEKTopa 1o yueOHoM padboTe wiu aupekropa MHCTUTYTa HE JOMyCcKaeTcsl.

Jnsa mpoBeneHus 3K3aMEHAa BENyIIMM IIPENONaBaTellb HAKaHYHE II0JIyd4aeT B JUPEKTOPATe
3a4€THO-3K3aMEHAIMOHHYI0 BEJIOMOCTb, KOTOpas BO3BPALLAETCS B AUPEKTOpPAT IOCIE OKOHYAHMS
MEpPOIPHUATHS B ACHb IIPOBEICHUS dK3aMEHA UM YTPOM CIIEIYIOLIETO JHS.

DK3aMeHbl MPOBOJATCA MO OuieraM B YCTHOM WJIM MUCBMEHHOM BHJE, JIMOO B BHUIE
TECTHPOBAHUA. JK3aMEHALIMOHHBIE OMIIETHI COCTABIISIOTCS IO YCTaHOBJIEHHOW (hOpME B COOTBETCTBUU
C YTBEpKIEHHBIMH Kadenpoil 3K3aMEHAIIMOHHBIMH BOMPOCAMU M YTBEPKIAIOTCS 3aBEIYIOIIUM
Kadenpoii exxerogHo. B Ouiere copepkuTes 2 TEOPETHUECKUX BOTIPOCA M 3a1a4a.

DK3aMeHaTOpy MPEeNOCTaBISIETCS MPaBO 3a/1aBaTh BOMPOCHI CBEPX OMiIeTa, a TaKXKe MOMHUMO
TEOPETUYECKUX BOIPOCOB J1aBaTh JUIA DPELICHMs 3aJ4a4d W IIPUMEPBI, HE BBIXOIALIME 32 PAMKH
MPOMIEHHOI0 MaTepuaia o u3y4yaeMoi JUCLUIUIMHE.

3HaHUs, YMEHHSI ¥ HABBIKM OOYYAIOIIMXCSI OMPEIEIISIOTCS OLIEHKAMHU «OTIMYHOY, «XOPOIIO),
«YIOBJIETBOPUTEIBHO», «HEYIOBJIETBOPUTEIBHO» W BBICTABISIOTCA B 3a4€THO-3K3aMEHAIMOHHYIO
BEJIOMOCTb B JICHb JK3aMEHa.

[Ipu mnpoBeneHMHM YCTHOTO 5K3aMeHa B ayJUTOPUM HE JOJDKHO HaxoJIuThcs Oosiee 6
oOyuyaroluxcsi Ha OIHOTO MPEIoAaBaTes.

[Ipy mpoBeAeHHMH YCTHOTO OHK3aMeHa CTYJIEHT BBIOMpACT SK3aMEHAIMOHHBIA OHieT B
CIIy4aiiHOM MOpS/IKE, 3aTeM Ha3bIBAeT (DaMUIIUIO, UMSI, OTYECTBO U HOMEP SK3aMEHAI[MOHHOI0 OuIIeTa.

Bo Bpems »5sk3ameHa oOyuaromuecs MOTYT TOJb30BAaThCA C pa3pelieHHs SK3aMeHaTopa
MPOrpaMMOil JHUCUUIUIMHBI, CIPAaBOYHOM U HOPMATHUBHOW JIUTEPAaTypoM, APYIrMMH IOCOOUSMHU U
TEXHUYECKUMHU CPEICTBAMH.

Bpemsi moaroToBku oTBeTa MpH cAaue dK3aMeHa B YCTHOM (hopMe JOIKHO COCTaBISATh HE
MeHee 40 MUHYT (110 JKeJIaHUI0 00YYaroLIerocst OTBET MOXKET ObITh JOCPOYHBbIM). Bpems oTBeta — He
6ozee 15 MUHYT.

OOyuaromuiics, NCIBITHIBAIOLINN 3aTPyIHEHHS NPU MOJTOTOBKE K OTBETY MO BHIOPAaHHOMY MM
OouseTy, UMeeT IpaBO Ha BHIOOP BTOPOro OWieTa C COOTBETCTBYIOUIMM IPOJIEHMEM BPEMEHM Ha
noJAroToBky. [Ipy oxoHYaTeIbHOM OLICHMBAHWU OTBETA OLIEHKAa CHMXKaeTcs Ha oauH Oami. Beriaua
TpPEeThero OuseTa He pa3peraeTcs.

Ecnu oOyuarommiicss sIBUJICS Ha 5K3aMEH, M, B3sAB OWJIET, OTKa3ajicsi OT MPOXOXKICHHS
aTTeCTallid B CBSI3M C HENOATOTOBIEHHOCTBIO, TO B BEJIOMOCTHM €My BBICTABISICTCA OIIEHKA
«HEYIOBJIETBOPUTEIILHO.

Hapymienne AMCHMIUIUHBL, CHHCHIBAHUE, HCIIOJIb30BaHHE OOYUYalOIIMMUCS Hepa3peIIeHHbIX
MEYaTHBIX M PYKOIUCHBIX MAaTepHajoB, MOOWJIBHBIX Tele(OHOB, KOMMYHUKATOPOB, IIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUIOB JUYHON KOMMYHUKAIIMOHHON M KOMIBIOTEPHON TEXHUKU
BO BpeMs aTTECTAllMOHHBIX MCIIBITAaHUM 3ampenieHo. B cioywyae HapymieHHs 3TOro TpeOGOBaHUS
npernojaBaTesb 00s3aH YJAIUTh 00yYaromierocss W3 ayJIuTOPUU U IPOCTaBUTh €MY B BEIOMOCTHU
OLICHKY «HEYOBJIETBOPUTEIILHON.
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[IpenonaBarenu HECYT MEPCOHANBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh M TOYHOCTH
BHECEHHUSl 3amucel o pe3yibTarax MPOMEKYTOYHOM aTTecTalud B 3a4eTHO-IK3aMEHALMOHHYIO
BEJIOMOCTb.

HesiBka Ha »K3aMeH OTMEYaeTcs B 3a4€THO-7K3aMEHAIIMOHHOW BEAOMOCTH CIIOBAMHU «HE
SIBUJICS).

Jns oOydaromuxcsi, KOTOpble HE CMOTJM CcJaTh 5K3aMEH B YCTaHOBJICHHBIE CPOKH,
VYHUBEPCUTET YCTAHABIMBAET MEPUOJ JIMKBUJALUU 33J0KEHHOCTH. B 3TOT mepuoj mpernoaBaren,
MPUHUMABILKE 3K3aMEH, JOJDKHBl yCTAaHOBUTH HE MeHee 2-X JHEW, Korga OHM OyayT IpUHUMATH
3aI0JDKEHHOCTH. VHpOpManusi O JIMKBUAANUU 33J0JDKCHHOCTH OTMEYAeTCs B IK3aMEHAIMOHHOM
JIUCTE.

OOyuarmumcsi, MOKa3aBIIMM OTJIWYHBIE U XOPOIIME 3HAHUS B TEUCHHE CEMECTpa B XOJIe
MOCTOSIHHOTO TEKYILEro KOHTPOJIA YCHEBAEMOCTH, MOXKET OBbITh IPOCTaBJIIEHA SK3aMEHAI[MOHHAs
OLIEHKa JIOCPOYHO, T.€. 0e3 crauu sk3ameHa. OleHKa BbICTABISAETCS B 3K3aMEHAIL[MOHHBIN JIUCT UJIH B
3a4€THO-IPK3aMEHALMOHHYIO BEJOMOCTb.

WNHBanupl ¥ JMl1a ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI MOT'YT CJaBaTh 3K3aMEHbI B
MEKCECCUOHHBIN MEePHOJ] B CPOKHU, YCTAHOBIIEHHBIE HHIUBUIYATbHBIM yU4eOHBIM ITaHOM. MHBanu b1
JUIa C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI, UMEIOIME HAPYIIECHUS OMOPHO-IBUTATEIHHOTO
amnmaparta, [JOMYCKalOTCS Ha AaTTeCTAlMOHHBIE WCIBITAHUS B COMPOBOKICHUH AaCCHUCTEHTOB-
COIIPOBOXIAIOILUX.

[Tpouenypa mpoBeneHUs MPOMEKYTOUHOM aTTeCTallM JIsi OCOOBIX CIIy4aeB H3JI0KEHa B
«[TonmoxkeHn O TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTecTallui 00y4arolmuXxcs 1o
OIIOIl OGakanaBpuara, crneuuanurera u Maructparype» OI'BOY BO HOxHo-Ypanbckuii ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

No O1eHOYHbBIC CPENICTBA Kox u HanMeHOBaHKE
1 TunoBsle KOHTPOJIBHBIE 3a1aHus ¥ (MJIHM) HHBIE MaTePHAIIbI, WHIUKATOpa
HEOOXOMMBIE JUISI OLIEHKH 3HAHHI, YMEHU#, HABBIKOB M (MIIH) KOMITETEHIMH
OIBITa JICATEIbHOCTH, XapaKTEPU3YIOIINUX c(HOPMHUPOBAHHOCTH
KOMITETEHITHI B TIPOIECCE OCBOCHMS JIUCIMIIAHBI
1 2 cemecTp N-1 onk-1.
1. Ponp (U3MKKH B pa3BUTUH TEXHUKH M arporpOMBINLICHHOTO Hcnonb3yer
TIPOM3BO/ICTRA. OCHOBHBIE 3aKOHBI
2. Kunemartnka wmarepuaibHON TOYKH. KOOpPIMHATHBIH METOJ | €CTeCTBEHHOHAYYHBIX
omucaHus JABWKeHWH. KuHeMaTtHueckoe ypaBHEHHE JBUKEHHUS H JMCIUILIAH JIJIsT
orpesiessieMble 10 HeMY KHHEMaTHYECKUE XapaKTePUCTHKH. pereHus

3. BekropHblii cnoco®d omnMcaHus ~ JABMKEHUH.  BekTopsl
NEPEMELIEHNS], CKOPOCTH, YCKOPEHHs. YTJOBBIE XapaKTEPUCTUKU

JBUKEHUS 110 OKPY>KHOCTH. HaIpaBJIEHHOCTBIO
4. DneMeHThl pensSITUBUCTCKOM MexaHuku. [locTynatel cnenuanbHol | mpodeccuoHaTbHON
Teopuu oTHocuTenbHOCTH. IIpeoOpasoBanus Jlopenna. Cnoxenue JESITENbHOCTH

ckopoctell. OTHOCHUTENBHOCTh JUIMHBI OTPE3KOB U JUIUTEIILHOCTH
BPEMEHHBIX HHTEPBAJIOB.

5. JInHaMMKa MaTtepuaabHOM TOYKH U MOCTYNATEIBHOIO JIBH)KCHMS
TBEpIOro Tena. [IpuHIMI OTHOCHUTENBbHOCTH. 3akoHbl HboTOHA.
Bunasr cuir.

6. /luHaMuKka BpaIlaTelbHOTO ABMKEHHS. MOMEHT cuiibl. MOMEHT
WHEpIH. 3aKOHBI COXPAaHEHHS UMITYJIbCa 1 MOMEHTA HMITYJIbCA.

7. VnepuuanbHble U HEMHEpIHUAIbHbIE CUCTeMbl OoTcuéra. CHIIBI
WHEPINH TP PA3JIMIHBIX BUIAX TBUKCHUSI.

8. Pabota, MomHOCT, M dHeprus. MexaHudeckas pabora u
MOIITHOCTh TIPU TOCTYMATEIFHOM W BpamaTeIbHOM JIBIKCHHSX.
KuneTtnueckas SHEprusi U TeopeMa 0 KHHETHUYECKON SHEPTUH.

CTaHAAPTHLBIX 3aJ1a4 B
COOTBCTCTBHUHU C
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9. KoHcepBaTuBHbIE CHJIBI M TMOTEHIMaIbHAsg 3Heprus. [Ipumepsl
NOTEHLUAIbHBIX MTOJIEW. 3aKOH COXPAHEHUS YHEPTUHU B MEXAHUKE.
10. Mexanuveckue KoseOanus. KuHemMaTnka TapMOHHUYECKHUX
konebanuii. Cinoxenne koineOaHuil. AKyCTUYECKHE Pe30HATOPBI.
11. Jlunamuka rapmMoHuveckux konebOanmii. uddepenumansaoe
ypaBHEHUE KoJieOaHW. 3aTyXarolue W BBIHYKJICHHBIC KOJICOAHMSI.
Mexanndeckuil pe3oHanc. MasiTHUKH.
12. Mexanuyeckue BOJIHBI. BonHOBOe ypaBHeHue. Bujbsl BOJIH.
Wntepdepennust, audpakmuss U Aucrepcuss BOJIH. BomHB U
nHpopmarus.
13. OcHOBHBIE IOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOW TEOPHH.
Uneanbupiii ra3. OcHoBHOe ypaBHenne MKT wu ypaBHeHue
COCTOSIHUS U/I€aJIbHOTO rasa.
14. ArperatHbie cocTosiHUS U (ha30BBIC TIEpexo/bl. PeanbHble Ta3bl.
Cxumxenne razoB. OcoOeHHOCTH KUAKOTO cocTossHus. CTpocHHe
KpucTtayyioB. [ledekTsl KpucTamummueckoro ctpoeHus. [IpodHocTs u
IJIACTUYHOCTb.
15. SBnenus mnepenoca. Juddysus, TEIONPOBOAHOCTh U
BHYTpPEHHEE TpeHHE. MOJIEKYIIpHO-KUHETHUYECKAs: TEOPUs SBJICHUU
nepeHoca.
16. OcHOBbI TepMOAUMHAMHUKU. BHYyTpeHHSs 3HEpruss U mepBoe
Ha4yajo TepMoAMHAMHUKU. Pabora W TemIoEMKOCTh Traza mpu
Pa3IUYHBIX IIpoLeccax.
17. Bropoil 3akoH TepMOAWHAMUKH. TeIUIOBbIE [BHUTaTeld U
xononwibHble  MamuHbl.  KIIJ[  TermoBbIx — nBurareneii
CTAaTHUCTUYECKUN CMBICII BTOPOTO 3aKOHA TepMoauHamMuku. [lonstue
SHTPOIIHH. Tperuidi  3aKOH  TEPMOJAMHAMUKHU. DIIeMEHTHI
OMOPHEPTETHKHU.

4 cemecTp
18. DnemeHTH reomMeTpruecKkoi onTUKU. OCHOBBI T€OMETPHUUECKOM
ontuku. Popmynsl Openens. [IpuHnunm oOpaTUMOCTH CBETOBBIX
nyqeit. [Ipubopsl reoMeTpUYECKOI ONTHKU.
19.®oromeTpusi.
20. DnemenTs! BosHOBOM onTukH. [Tpunimn [oiirenca.
21. Unrepdepenius cera. KOorepeHTHOCTh M ONTHYECKHH X0
aydyed. YcinoBHs MakcuMymMa M MuHUMyMa. HHTepdepomeTpsl.
DneMeHTHI ronorpaduu.
22.  Jlu¢ppaxkuus  cera.  [lpunuun  [roifreHca-®penens.
JdudpaknuonHas  peméTka. Crnekrporpadus. Hudpaxuus
PEHTTEHOBCKUX JTy4eil.
23. B3anmoseiicTBre u3mydeHus ¢ BemecTBoM. [lomspu3samus cBeta
IIPU OTPAKEHUU U MTPETOMIIEHUU.
24. JIpoitHoe mydenpenomiieHre. ONTHYECKA aKTHBHBIC BEIIECTBA.
Caxapumerpsl. MickyccTBEHHasi aHU30TPONMS U €€ HCIIOIb30BaHUE.
HopwmanbHast u anomanbHast AUCTIEPCHS.
25. TemnoBoe wu3imydyeHue. AOCOMIOTHO u€pHOE Teo. 3aKOHBI
Kupxroga, Credana-bonpiimana u Buna. ®opmyna Ilnanka.
OnTuyeckast IMPOMETPUSL.
26. @ortodpdexr. BuemHmiA, BHYTPEHHHUH W  BEHTUJIBHBIH
dotorddekr. YpaBHeHHE DWHIITEHHA. [Ipumenenue
(hOTO2IEMEHTOB. Dddekt Komnrona. JlroMHHECTICHTHOE
u3nydeHue. bruoatroMuHecieHIusL.
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27. ®orobmonornueckue npoueccel. dorocunTes. TepmonuHamMuka
U MexaHu3M (poTocuHTe3a. buosnepreruka.

28. DrneMeHThl KBaHTOBOW MexaHUKH. KopmycKyspHO-BOJHOBOMH
JTyaIu3M. Judpakuus JJIEKTPOHOB. CootHomieHus
Heonpenenénnocreit. Ypapuenue lIpeaunrepa.

29. AtoM Bonopona. DHepreTuueckue ypoBHU aroma. [loreHmman
Bo30yxkaeHuss U uoHuzaumu. Iloctymatel bopa. Wznyuenuwe wu
HOTJIOIIEHHE SHeprur. Boaopoomo1o0HbIe HOHBL

30. CrpykTypa CIOXHBIX aTOMOB. DHEPreTUYECKHE YpPOBHU B
cnoxHblx aromax. [Ipunmun Ilaymu. OnTudeckue CHEKTPBHl H
CHEKTPBl PEHTTEHOBCKOro wu3nydeHus. llepumonmyeckas cucrema
snemenToB .M. Menneneena.

31. ®usuka MOJEKyl. DHEPreTHYECKUe YPOBHH MOJICKYIL.
OOMeHHOe B3amMojecTBUE. MoJeKyspHbIe CIEeKTphl. [IpuHIUI
pabOThl KBaHTOBBIX I'€HEPATOPOB. DJIEKTPOHHBIM MapaMarHUTHBIN
pEe30HaHC.

32. Tlomumepsl u >kuakue KpucTauibl. (OCHOBHBIE — BUBI
KOJUIEKTUBM3AlMK  MoJiekyld. CTpoeHHe TMOJMMEpPOB U UX
¢usnueckue cpoiictBa. Tumbl XUIKUX KpucTayuioB. [lucruien Ha
KUJKUX KpUCTAIIaX.

33.fIBneHne pajMOAaKTHBHOCTU. BHIBI paguoaKTUBHOTO pacmana.
3akoH paauoakTHUBHOro pacnanga. CtaOuibHBIE W PaJIlOAKTUBHBIC
n3otornbl. COBpeMEHHbIE METOJIbl PAAMOXUMHHU U PaJrOOHOIIOTHH.
[TpoGieMbl paarOIKOIOTHH.

34. CocraB aromHoro sjpa. M3orombl. MeXaHWYECKUH W
MarHUTHBII MOMEHTHI siiep. SlnepHble CHIIbI U SHEPIHsl CBA3H sJIpa.
SInepHbIli MAarHUTHBIN PE30HAHC U €r0 UCIIOIb30BAHHUE.

35. Snepubie peakuumu. MexaHu3Mm saepHbIX peakinuil. llemnas
peakuust geneHus sanaep. Mcnosgp3oBaHME AaTOMHOW — DHEPTHH.
[Tpobnema ynpasiseMoii TepmosiiepHOl peakuuu. DHeprus ConHua
Y 3BE31. SlmepHas 3KOJIOorus.

36. DnemeHTapHble uacTuibl. Kiaccudukanus saeMEHTapHBIX
yacTull. B3anMonpeBpamiaeMocTb 3JIeMEHTapHbIX 4acTUll. MeTobl
YCKOpEHUsl 4acTHll. AHTHYacTHIbl M aHTHUBEILECTBO. BemecTtso B
HKCTPEMATIbHBIX YCIOBUSX.

37. CoBpeMeHHas (U3UKa U arpoMHXKeHepus. BemecTBo u mose.
OOBEKTHI U MPOIIECChl. DBOIIOIIMOHHBIE MPOIECCHI TPE0OPa30BaAHUS
MaTepuu. BelecTBeHHbIE, YHEPTETUYECKUE, DIIEKTPOMArHUTHBIE U
uH(pOpMallMOHHBIE TpeoOpazoBaHusi  OMO00BEKTOB. Pa3zButne
arpous3uky,  OMOMeXaHUKH,  Omodus3uku,  OUOIHEPreTHKH,
O6rornH(OPMATHUKH, OMOTEXHOJIOTHH U arPOMHKEHEPHH.

[IIxama u KpUTEpUU OIICHUBAHUS OTBETA 00YJAIONIEroCs MPECTaBICHBI B TAOIUIIE

IIkaJua Kpurepun oueHnBanus
BCECTOPOHHEE, CHCTEMAaTHYECKOE€ U TIJIyOOKOE€ 3HaHHE IPOTrPaMMHOIO
Onenka 5 MaTepuaga, YCBOCHHE OCHOBHOM M JOIOJIHUTENBHOM JIMTEPATYPHI,
(oTHMuHO) PEKOMEH/I0BAaHHOM MPOrpaMMOIl JTUCIUIUIMHBI, MPaBUJIBHOE pelIeHUE
3aJ1a4H.
Onenka 4 IIOJIHOE€ 3HAHME [MPOTPAMMHOIO MaTepHalla, YCBOCHHE OCHOBHOM
(xoporo) JIUTEPATYPBI, PEKOMEHI0BAaHHOM B Iporpamme, HaJIN4ue
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MaJIO3HAYUTEJIbHEIX OIIMOOK B pe€miCHUN 3aJadd, HWJIW HCEAO0CTATOYHO
ITOJIHOC PACKPBITUC COACPKAHHUC BOIIPOCA.

3HAaHUEC OCHOBHOI'O IIpOIrpaMMHOI'0 Mar€puajlia B MUHHMAJIbBHOM O6’beMe,

Onenka 3
H MOTPEIIHOCTH HENPUHIUIINAIBHOTO XapaKTepa B OTBETE HA dK3aMEHE U B
(YIOBIETBOPUTEIIHLHO)
peLIeHUH 331a4u.
Onenka 2 npobensl B 3HAHMAX  OCHOBHOIO  IMPOTPAaMMHOTO  MarepHala,

(HEYTOBJIETBOPHUTEIIHHO)

IIPUHIOHITUAJIBHBIC OIINOKU IIpH OTBCTE HA BOIIPOCHI M B pCHICHUH 3aJJa4H.
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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




