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1. [Inanupyembie pe3yabTaThbl 00y4eHHs M0 JMCUUILIUHE, COOTHECEHHBbIE ¢ IVIAHUPYEeMbIMU
pe3yiabTratamu ocBoenusi OIOII

1.1. Heab 1 32124 TUCUMILIHHBI

bakanaBp no HanpasiieHuto noarotoBku 35.03.06 ArpouHxeHepus: AODKEH ObITh HOJIrOTOBIIEH
K pElIeHHUI0 3a/ady Mpo(ecCHOHAIBHON JEATENbHOCTH CJEAYIOIIMX THUIIOB: IPOU3BOJCTBEHHO-
TEXHOJIOTUYECKH, HAyYHO-UCCIIE10BATEIbCKUI.

Heas aucuMmIMHBI — CcHOPMHPOBATH Y CTYIEHTOB CHCTEMY (yHIAMEHTAIBHBIX 3HAHUM,
HEOOXOIUMBIX ISl TIOCIEAYIONICH MOATOTOBKH OakajiaBpa, CIIOCOOHOTO K A((EKTUBHOMY PEIICHHUIO
MIPaKTUYECKUX 3aJad  CEeIbCKOXO3AWCTBEHHOIO IPOMW3BOJACTBA, a TaKXKe CIIOCOOCTBYIOIKX
JalbHENIIEMY pa3BUTHIO JIMYHOCTH.

3agauu AMCUMILINHBI:

— U3YYUThb OCHOBHBIE (PU3UYECKHE SBJICHMS, OBJIAAETh (PYyHIAaMEHTAIbHBIMU IOHATHSAMH,
3aKOHAMHM U TEOPHUSIMH KJIACCUYECKOM U COBPEMEHHOU (pU3MKY;

— c(hopMHPOBaTh OCHOBBI HAYYHOTO MUPOBO33PEHUSI 1 COBPEMEHHOTO (PU3HUECKOTO MBIIICHHUS;
O3HAKOMHUTBCSI C HAY4YHOM ammaparypoil M MerojgamMu (U3NYECKOTO HCCIIEIOBaHUs, MPHUOOpeCTH
HaBbIKU IPOBEJCHUS (PU3NUECKOTO IKCIIEPUMEHTA;

— Hay4yuThCs BBIICNATH (U3NYECKOE COJepKaHWe B TMPUKIAAHBIX 3adayax Oynayien
NesITeNIbHOCTH;

— OBJIaJIETh METOAAMHU PEILICHUsI MH)KEHEPHBIX 3a/1a4.

1.2. KoMneTeHUuM 1 MHAMKATOPbI UX T0CTHKEHU I
OIIK-1 CnocobeH pemiate THUTOBBIC 33Ma4yd MPOGECCHOHATBLHOM NEATEIHPHOCTH HAa OCHOBE 3HAHUM

OCHOBHBIX 3daKOHOB MATEMAaTHUYCCKHUX MW CCTCCTBCHHBIX HAYK C IPHUMCHCHHEM I/IH(bOpMaHI/IOHHO'
KOMMYHHUKAIIMOHHBIX TEXHOJOTUI

Konu
HauMEHOBaHHUE
WHJIMKATOpa ®opmupyemsie 3YH
JOCTHKEHUS
KOMITIETEHIINH
3HAHUSA OOyyaromuiics JOJKEH 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCHUIUINH ((PU3UKH) IS PEeIICHUS
VJT-1 o1, CTaHJIAPTHBIX 33/1a4 B COOTBETCTBHUHU C HAPABIECHHOCTHIO
Hcnons3yer poeCCUOHAIBHOU NEATETHBHOCTH
OCHOBHBIE 3aKOHBI — (B1.0.10-3.1)
€CTECTBEHHOHAYYH
BIX JUCUUILIMH U1 | yMEHHSI OO0yyaromuiics JOMKEH YMETh: UCIIOIb30BaTh OCHOBHBIE
pelieHus 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHUILTUH ((PU3UKU) AJs
CTaHJIapPTHBIX pellleHrs CTaHAaPTHBIX 33/1a4 B COOTBETCTBHUH C
3a/1a4 B HAIPaBIEHHOCTHIO MPOPECCUOHATBHON JAeATeILHOCTH
COOTBETCTBUHU C - (b1.0.10-V.1)
HaIpPaBJICHHOCTHIO
npodeccronanpHo | HABBIKH OOyyaromuiics JOJMKEH BJIAJICTh: HABBIKAMMU:
il nedTenbHOCTH UCIIOJIb30BaHMUS 3HAHUN OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX TUCIUTUIHH ((PU3UKHN) TSI pEIICHUS
CTaHJIAPTHBIX 33/1a4 B COOTBETCTBHUH C HAPABIEHHOCTHIO
npodeccnoHanbHOM NeSTENbHOCTH -
(b1.0.10-H.1)




2. Mecto qucumminnbl B ctpykrype OITIOII

Huctummmna «®Du3nka» OTHOCUTCS K 00sS3aTelNbHONM YacTH OCHOBHOHM mpodeccroHalbHOM
o0Opa3oBaTenbHON IPOrpaMMBbl OaKaiaBpHaTa.

3. O0bEM JUCHUILVIMHBI U BU/bI y4eOHOH padoThl

O6bveM mucnumunHbl coctaBisieT 9 3adetHbix enuuull (3ET), 324 akageMuyeckux Jaca.
JvucuunimHa n3y4yaercs:

- ouHas Gopma oOydeHus B 2, 3, 4 cemectpax;

- 3a09yHas ¢opma oOy4yeHus B 1, 2 cemecrpax.

3.1. Pacnpenesnenue odbeMa JMCUMIIMHBI 110 BUaM Y4eOHOIl padoThI

KommuectBo yacos
Bun yue6Hoit paboThl
Ounas dhopma 3aouHas popma
00yueHus 00yudeHus
KonTakTHasi padoTa (Bcero), 150 26
B TOM 4YHCJIe MPAKTHYECKAs MOAT0TOBKA
B Tom uucne:
Jlexuuu (JI) 50 12
[IpaxTueckue 3anstus (113) 50 4
Jlaboparopusle 3ansaTus (JI3) 50 10
CamocrosiTesbHas padora odyuyawmuxcsi (CP) 120 280
KoHTpoan 54 18
Hroro 324 324

3.2. Pacnipenesienue yueOHOro BpeMeHH IO pa3jiejiaM U TeMaMm

Ounas popma o0yueHust

B TOM YHUCJIC é
N HanmenoBanue pasziena 1 TEMbI Beero komTakTHAA pabora =
TEMBI pasi 4acoB CP =
71 3| I3 g
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MmonekynsipHast pU3MKa U TEPMOJUHAMUKA
1.1. | Beenenue B pu3uKky 2 2 - - - X
1.2. | Kunematuka 14 2 2 2 8 X
1.3. | JIunamuka 18 2 4 4 8 X
2.4. | 3aKOHBI COXpaHEHUs 16 2 2 4 8 X
15 MexaHnuecKkre KoJIeOaHus 1 20 4 4 4 8 «
BOJIHBI
16 DIIeMEHTHI MonE:KynﬂpHOﬁ 51 20 4 4 4 3 «
CTaTHUCTUYECKOUN (PU3UKU
1.7. | OCHOBBI TEPMOIUHAMUKHU 20 4 2 4 10 X
Paznen 2. DnexTpuuecTBO U MarHeTU3M
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2.1. | DnekTpocTaTuka 18 2 2 4 10 X
IlocTOsHHEBIN TOK,
2.2. | DIeKTpUYECKHE LENH U 24 4 6 4 10 X
MaTepHalbl
23 [TocTrostHHOE MarHuTHOE 29 4 4 4 10 X
1oJie
24, DNeKTpOMarHUTHbIE 20 4 4 4 8 <
KOJICOAHUs U BOJIHBI
Pasnen 3. OnTuka u aromHast pusuka
31 I'eomeTpuueckas 1 BOJIHOBas 18 5 4 4 8 X
OIITHKA
3.2. | KBanroBas ¢usuka 20 4 4 4 8 X
33, ®du3uKa aToMa U AJIEMEHTHI 18 4 4 5 8 .
(U3HMKYM TBEPJOTO TeNa
3.4. | SnepHas pusuxa 18 4 4 2 6 X
3.5. | ®usnyveckas KapTHHA MHpA 4 2 - - 2 X
KoHTpoisib o4 X X X X o4
OO0mas TpyI0eMKOCTh 324 50 50 50 120 54
3aouHnas popma 00yueHusn
B TOM YHCJIIC
KOHTaKTHas pabora
No 5
- HaunmeHnoBaHue pazzena v TEMbI Bcero 2
TOMBT 4acoB J JI3 113 P %
7
1 2 3 4 5 6 7 8
MexaHuka, MOJIEKYIsIpHast
¢bu3MKa 1 TepMOTUHAMHUKA.
L 3JIEMEHTHI CTaTUCTHYECKON 100 4 4 2 92 X
(0737041
5 DIJIEKTPUYECTBO U
' Mar"etusMm. Konebanus u 103 4 4 2 91 X
BOJIHBI
OnTuka. KBanTtoBas ¢usuka.
®du3rka aTomMa. SIEMEHTBI
3 (u3MKYN TBEPIOTO TENa. 103 4 5 i 97 X
SnepHas ¢pusuka.
duznyeckas KapTUHA MUpA.
KoHTpoas 18 18
Hroro 324 12 10 4 280 18

4. CTpyKTYpa M coiep:KaHMe JUCIUILIMHBI, BKJIKYal0Lee NPAKTHYECKYI0 MOAT0TOBKY
[IpakTudeckass MOATOTOBKA MNpH peaTu3ali y4eOHbIX MpPEIMETOB, KYpCOB, AWUCIUILINH
(Momyrneit) opraHu3yercsl MyTeM MPOBEACHUS MPAKTUYECKUX 3aHATHH, MPaKTUKYMOB, JIaOOPAaTOPHBIX
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paboT W WHBIX AaHAJOTHMYHBIX BHJOB Yy4eOHOW JEATENbHOCTH, NPEAyCMaTPUBAIOUINX YyYacThE
oOyyaromuxcss B  BBIIOJHEHUH OTACIBHBIX DJIEMEHTOB pPalOT, CBS3aHHBIX C Oymaymiei
podecCHOHAIBHOM IeATeIbHOCTHIO.

[IpakTHyeckas MOATOTOBKA MOXKET BKJIIOYATh B C€0sl OTACIbHBIC 3aHATHS JEKIIMOHHOTO THIIA,
KOTOpBIE NpPEIyCMaTPHBAIOT Tepenady ydeOHOH MHpOpManuu 0O0ydaromumcs, HEOOXOIUMON s
MOCJIEIYIONIETO BHINOJHEHUS paboT, CBSI3aHHBIX C OyaymIel MpodecCHOHATBHOM NeATeIbHOCTHIO.

4.1. ConepxaHue TUCHUILIUHBI

Pa3nes 1. Mexanunka, MmosiekyjasipHasi pU3MKa M1 TEPMOIUHAMHUKA

BBenenue

[Ipenmer ¢usuku. Meton mo3HaHuss B ¢GuU3MKe. DKCIIEPUMEHTHI M TeopuH. Ponb poccuiickux
yYU€HbIX B pa3BUTUU Qu3uku. Puznueckue 3akoHbl. [lonstue ¢akra B ¢pusuke. Mogenu. [Ipsmbie u
oOpatHble 3a1auu pu3uku. PasmepHocTu Gpu3nuecKux BEIUYUH.

Kunemaruka

JIBukeHne Kak riaBHas (opma cymiectBoBaHus marepuu. [IpoctpanctBo u Bpems. CrocoObl
ONMCAHUS COCTOSHUS Tela M cucTteMbl Teia. CUCTeMbl OTCYeTa UM KOOpAMHAT. POib M NMPUHIMIIBI
BbIOOpa cucteM KoopauHaT. CTeneHu cBoOO/Ibl, MHBAPUAHTHBIE CBOWCTBA YMCIIA CTETNIEHEW CBOOO/IBI.
TpexmepHoe 1 MHOTOMEpPHOE MPOCTPaHCTBA. MaTepuanbHas TOUKa U paclpoCTpaHEHHUE 3TON MOAETN
Ha MHOTOMEpHBIN cirydail. TpaekTopus u MUpoBast JUHUSA, UX cBoMcTBA. CKOPOCTh M YCKOPEHUE KaK
npousBojHble. [locTymarenpHoe M BpamaTenbHOE [BWKEHUS KaK OCHOBHBIE BHUIbI JBHKEHHU.
VYTr0BBIE CKOPOCTh U YCKOPEHHE, HOpMaJIbHOE U TaHT€HLIMaJIbHOE ycKopeHusi. CKOpOCTh U YCKOpEHHE
B MHOTOMEpPHOM IpocTpaHcTBe. MHepunaabHble CUCTEMbI U PAaBHOIIPABHOCTH MOKOS U PAaBHOMEPHOTO
npsiMoJIMHEHoro IBmkeHus. Iloctynar o nmoctosHCTBE ckOpocTH cBeTa B Bakyyme. IIpeoOpa3oBanue
MHTEPBAJIOB BPEMEHH U AJIUHBI IPU OOJBIIMX CKOPOCTSIX OTHOCUTENBHBIX JBM)KEHUI MHEPLUAIBHBIX
cucteM. IIpeobOpazoBanus JlopeHIla M PEIATHBUCTCKOE CIIOXEHHWE CKopocTei. MHTepBan Mexmy
COOBITUSIMH U €70 HHBAPUAHTHOCTb.

JInnamuka

Cuna u macca, cynepno3unusi cui. [lepBbiii 1 BTOpo# 3akoHbl HploTOHA. YpaBHEHHS ABUKEHHUS,
pOJIb HayaJIbHBIX YCJIOBUM, NPUHLMII JIeTepMHUHU3MA. [Ipumepsbl pelieHusi ypaBHEHMH JIBHKEHUS.
JIBrKeHME Te B MOJIE CUJI TATOTEHMs, SIBJICHUE HEBECOMOCTH B CIIyTHHMKaX. /luHamuka ciensammx
cucreM. VMmynbCc, 3aKOH COXpaHEHMsI MMILYJIbCA I MEXAaHUYECKOW CHUCTEMBI, TPETUH 3aKOH
Herorona. B3aumoneiictBue ten yepes nose. O0mas GopMyaupoBKa 3aKOHA COXPAaHEHHs MMITYJIbCA.
Kunernueckast sHeprus MaTepuaibHON TOYKH, CBA3b €€ ¢ KOMIIOHEHTaMM BEKTOpa umiyibsca. Pabora
U NOTeHIMaIbHas 3Heprus. Pabora nepemeleHys MaTepuantbHOM TOYKH 10 KPUBOJIMHEHHOMY IyTH.
[loTeHuManpHple  CWJIBI, BBEIEHUE MOHATUSA NOTEHUUANa U1  B3aUMOJCHCTBYIOIIUX  TEJ.
ITorenumansHast QyHKUMS, TOTEHIMAIbHAS NOBEPXHOCTh. CBS3b KOMIIOHEHT CHUJIbI M HOTEHIMAIBHOMN
¢ynkuuu. [loTeHnuanpHas siMa M yciIOBHE YCTOMYMBOIO paBHOBecus. HEBO3MOXKHOCTb paBHOBECHS
CUCTEMbl B3aMMOJCHUCTBYIOUIMX CTaTUYECKUX TOYEYHBIX JJIEKTPUYECKUX 3apAnoB. IIpunHnmn
IUIOTHEWIIeH yIMakoBKU U OOBSCHEHHE MPOCTPAHCTBEHHBIX (opM KpuctaiioB. KoHdopmanmoHHsii
aHain3 MoJekyla. MomeHT cuibl. JlMHaMMKa BpalleHUs TOYKA M Tejda BOKPYT IIOCTOSIHHOHM OCH,
IIOHATHE O MOMEHTE MHEPLMM MaTepUaIbHON TOYKHM U Teja. YPaBHEHUE IBMIKCHMS BpallAlOLIErocs
BOKPYT' HEMOJBWKHOU OcH Tesla. MOMEHT NMITyJIbCa, CBSA3b €70 KOMIIOHEHT C KWHETUYECKOW SHEPTHUEH
BpaiieHus. V3MeHeHne MOMEHTa MHEPLMH Tella IPU MEPEHOCE OCH BpalleHus. I aBHbIE MOMEHTHI
MHEPUHMHM U YCTOMUYMBOCTH BpAIICHMs T€l. 3aKOH COXPAHEHHS MOMEHTA MMIIYJbCAa T€la U CUCTEMBI
Ten. OCoOEHHOCTH KOHCTPYKLMHU BepTojieToB. ['Mpockomsl M uX npumeHeHue. LleHTp Macc u
YPaBHEHUE €ro JBIKeHUs. Pa3eneHne nocTynaTeNbHbIX U BpalllaTeIbHbIX IBUKEHUI TBEPIOTO TEa.
ITapa cun. CucreMa ypaBHEHUH [UIsl IBM)KEHHS TBEPAOIO Tejla M €ro KMHETUYECKas YHEPrus. 3aKOH
COXPAaHEHHUsI SHEPIUM U €ro CBA3b C PAaBHOMEPHOCTBIO TEUYEHHUs BpEMEHH. J[BUJKEHHE CHCTEM CO
MHOTHUMH cTerneHaMu cBoOobl. Dynkuus Jlarpamka u ypasHeHus Jlarpanxka. [IpyHImn HauMeHbIIETo
JNEUCTBUA.

JAuHamMunka 00J1bIIMX CKOPOCTEN



[Tpunnun oTHOCHUTENBHOCTH B (Qu3uke. PenaruBucrtckuil ummynbe. [IpeoOpazoBaHue >HEPruu-
nMITysbca. Macca U ee CBA3b € BHEpPrue Mokos. Macca CIIOKHOM CHCTEMBI M €€ CBSI3b C DHEpPIrUeH
B3auMoJieiicTBUsl dyacteld. HeagmuTtuBHOCTH Macchl. JledekT maccel u 3Hepreruka. KuHermueckas
SHEPruss B PEIATUBUCTCKOM MEXaHUKE. YPaBHEHUE [IBJKCHUS MATEPUAIBHOM TOYKH B
PEIATUBUCTCKOM MEXaHUKE. /[BM)KEHHWE MaTEepUAIbHOM TOYKHA MOJ JEUCTBUEM MOCTOSSHHOW CHJIBI.
CkopocTh cBeTa Kak IMpeAesibHas CKOpoCcTh. YacTuiel ¢ HyneBOM wmaccol mnokos. [lpunimmn
9KBUBAJICHTHOCTHU U TEOPUS IPOUCXOKICHUS CUII BCEMUPHOTO TATOTECHMS.

Koneb6anus n Bo1HbI

Konebanuss kak 4dYacTHBIM Cilydail IOBW)KEHUS, YCIOBHS TIOSBICHHA KoJeOaHW. YpaBHEHHE
IBUKEHHUSI MPY)KMHHOIO MasTHHUKAa U ero pemeHue. [‘apmMoHHueckoe KojebaHue U €ro
XapaKTePUCTUKH. YpaBHEHHE ABIDKEHHS (DPU3MYECKOTO MasTHUKA M €ro pelieHue, MaTeMaTHYeCKUi
MasTHUK. DHEprusi TapMOHMYECKUX KosieOaHuil. BbIHYX/JeHHbIEe KojeOaHus U SIBICHUE pEe30HaHca.
Pe3onanc kak nposiBienue Oudypkauuu. ABTokonedanus. IIpuMepbl NMposiBIEHUS PE30HAHCHBIX U
aBTOKOJIEOATENbHBIX SIBJICHUN B JKMBBIX OpraHM3Max M TeXHUKe. Pe3oHaHCHas nepenada >HEPTUU B
CUCTEME OJIMHAKOBBIX CBSI3aHHBIX MAATHUKOB. BOJIHBI B yIIPpYTrUX Cpelax, JMHEHHbIE, TOBEPXHOCTHBIE
1 00bEMHBIE BOJHBI, NOMEPEUYHbIE U MPOJIOJbHBIE BOJIHBI, (PPOHT BOJHBI, IUIOCKHE U chepruecKue
BOJIHBI. AHaNMTHYECKas 3amuch Oeryinel BosiHbl. BosiHOBoe ypaBHeHue. [lepeHoc sHepruu Oerymieit
BoJHOM. CrnoxeHue kosiebanuii u BosH. KorepeHTHble MCTOYHUKU BoJIH. MHTEepdepeHuust BOJIH OT
TOYEYHBIX KOTE€PEHTHBIX MCTOYHUKOB. YCIIOBHS IOSBICHHUS MAaKCHMYMOB U MUHUMYMOB. ClloXeHHE
KpyroBbIX U chepuueckux BojH. [locTpoenue ¢poHTa BosHBEI Mo npuHUMIY ['tolireHca, noBejeHue
(dbpoHTa BOJIHBI B HEOTHOPOAHOU cpene. OTpakenue u npenomieHue BoyH. [Ipuamun depma. Beisosg
3aKOHa IIPEJIOMJIEHUS BOJIH Ha TPaHHUIIE JIBYX cpell Ha ocHOBe npuHumna @epma. [punmun @epma kak
YacTHBIM cilyyall oOlero mpuHUWIA MUHUMakca. [losiBieHne OoTpakeHHBIX BOJH B HEOJAHOPOIHBIX
cpenax, CIOXeHHe BCTPEUHbIX BOJIH U oOpa3oBaHHe cTOSUMX BOJIH. [lepexoaqHoe cocTtosiHMe U Bpemst
penakcauuu. CBs3p IJIMH CTOSYMX BOJIH C pa3MepamMu Cpelbl, NTUCKPETHOCTh JJIUH CTOSYUX BOJIH.
KBanToBaHue. YnpaBiaeHue 3By4aHHEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

JJIeMEeHTbI CTATUCTHYECKON M MOJIEKYJISIPHOH PU3UKH

MUKpOCKOIMYECKHE W MaKpOCKONMYECKHE SBIEHUsA. laeanpHbId ra3 Kak CTaTUCTHYECKas
cucteMa MHOrux yactuil. /laBiaenue, o6beM U Temmeparypa raza kak o0OOIIEeHHbIE XapaKTePUCTHKU
cocTtosiHusl ra3a. PaBHOBecHble W HEpaBHOBECHbIE COCTOSIHMS Tra3a. OOpaTuMmble U HeoOpaTHMbIE
nmpoueccel. Jluarpamma JaBieHue-o0beM. OKCIIEPUMEHTAIbHBIE Ta30Bble 3aKOHBI, 000OIIEHHBIN
ra3oBbIi 3aKOH (YpaBHEHHE COCTOSHUS HJEaTbHOro ra3a). BeiBoa ypaBHEHUS! COCTOSHUS UJICAIBHOTO
ra3a Ha OCHOBE KMHETHYECKHUX IpeicTaBieHUN. DU3NUECKUN CMBICI NOHATHS TEPMOJIUHAMUYECKON
TeMrieparypbl. Pacnpenenenue sHepruum mo creneHsM cBoOoabl. Pacnpenenenuss MakcBenna u
Bboneumana, G6apomerpuueckas dopmyna. HepaBHoBecHbie mporiecchl. Juddysus, auddysus depes
MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJICHHE U €ro pojib B IKU3HEICATEIBHOCTH PACTECHUH.
Tennonepenaua. Buyrpennee Tpenue. BoipaskeHue HEpaBHOBECHBIX IMPOIIECCOB uepe3 00O0OIIeHHbIE
TepMoauHamuyeckue cuiibl. CooTHomeHne B3auMHocTU OHcarepa. PeanbHble rasbl, ypaBHeHHe Ban-
nep-Baanbca, KpuTHyeckas TOYKa, pealbHbIE W30TEPMBbI, CKWKEeHUE ra3oB. Duykryauuum u
camMoopranuzanus npu (GazoBoM Mepexoje ra3-KUIKOCTh. JKUIKOCTH, MOBEPXHOCTHOE HATSHKEHHE B
KUJKOCTAX, OXJAXKJICHUE >XHUJIKOCTH IPU HCHAPEHHUH, TEPMOPETYISALMS PACTEHUM U KUBOTHBIX.
CMaumBaroniye 1 HecMaduBaromye xuakoctu. Kanwnspasie seiaenus, Gpopmyna Jlamnaca.

JIEeMEeHTBI TEPMOAMHAMHUKH

IlepBoe Hayano TEPMOAWHAMHKH, W30IPOLECCH], aJnabaTHUECKUil Mpolecc, OXJIaXKIACHUE Ta30B
npu aguabaTHUeCKOM pPACIIMPEHHUU U TMOJIydeHMe HM3KUX TeMmIiepatyp. YpaBHeHue Ilyaccona u ero
BbIBOJ. Kiaccuueckast Teopust TEMJIOEMKOCTEHN, IPUUMUHBI OTKJIOHEHHS PEAJIBHBIX TEIUIOEMKOCTEN Kak
(GyHKLIMHU TeMIIepaTypsl OT Pe3y/IbTaTOB Kilaccuueckoi Teopuu. PaboTa uaeanbHOTo rasa B pa3iMyHbIX
nporeccax. OOparumble 1 HeoOpaTuMble HMKIBL TernoBele MamuHbl U UK KapHo, BTopoe Hayao
TEPMOJUHAMHUKU. KOMIpECCHOHHBIE XOJIONMIBHUKM W  TEIUIOBBIE HACOCBl. OHTPONMUS  Kak
TEPMOJUHAMHUYECKUN moTeHiuan. PopMyna uid SHTpoONMM uaeanbHoro rasa. Teopema KaphHo u
0000IIeHne TOHATHS OSHTPONMM KaK TEPMOJMHAMUYECKOr0 moTeHnHansa. CBs3b SHTPONUU C
MHUKPOCOCTOSIHUSIMHM HJEAIBHOTO raza. CTaTUCTUYECKOE TOJIKOBAHUE SHTPONMM. DHTPOIUS U CTEIIEHD
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BBIpOXAeHUs cucteMbl. @opmyna bonbiiMana. DHTponus u wHGOpMaus. Bo3pacranue 3HTpPONUU
Py HEOOpAaTUMBIX MpoIleccaX Ha NPHMEpPE BBIPABHUBAHUS TEMIIEPATYphl JBYX HAaXOJSIINXCS B
KOHTAKTE HarpeThIX TeJ U MPHU BHIPAaBHUBAHHMM JABJICHHH B JIBYX YacTsiX cocynaa ¢ razom. Ilepsoe u
BTOpOE Haudaja TePMOJIUHAMUKHU, M JKUBBIE OpraHu3Mbl. [IoHATHE O TEpPMOIMHAMHKE HEOOPAaTUMBIX
MPOLIECCOB U OTKPBITHIX CHUCTEM. OHTPOIMHUS B CHUCTEME OpPraHu3M - OKpYXKawllas cpefa.
[Ipoun3BOACTBO PHTPOIIMU B HEPABHOBECHOU cpelie U TeopeMa [Ipuroxuna.

Pazjen 2. DiieKTpUYeCTBO U MATHETH3M

DJleKTpUYeCKHe H MATHUTHBbIE SBJICHUS

[lonatue o mOJSAX, MOJS CKAISIPHBIE M BEKTOPHBIE. XapaKTEPUCTUKH BEKTOPHBIX TIOJICH:
HaIpPsHKEHHOCTh, TMOTOK, HUPKYJALMS, CUJIOBBIC JIMHUM BEKTOpHOro mosis. Cymeprio3uius Mojew,
3apsJibl, 3aKOH COXPAaHEHUS 3apsi/IOB.

B3anmopaeiicTBie HEMOIBHXKHBIX U ABMKYIIMXCA 3apsiA0oB, OU3NYECKUN CMBICITT MATHUTHOTO TTOJIS.
[Tone Toueunoro 3apsina (3akoH Kynona) u cuctemsl 3apsiioB. [lone qumnons. DiekTpocTaTudeckoe
MoJie MOJICKYJBI M XUMHUeckue peakuuu. MuTerpanpHas ¢opma 3akoHa Kymona, teopema ['aycca
(mepBoe ypaBHeHHe MakcBemia). BeiBoa dhopmyn aist HampsiKEHHOCTH AJIEKTPOCTATHYECKUX TOJIEH
3apsOKEHHOTO TMPSMOTO TPOBOJIA, TUIOCKOCTH, KOHAEHcartopa. Pabora mepememieHus 3apsiga B
ANIEKTPOCTATUUECKOM  TI0JIe, TIOHSATHE TMOTeHIuana. Btopoe ypaBHeHume MakcBemia  ist
ANIEKTPOCTATUKU B HMHTETpaIbHOW (popme. DieKTpuueckass eMKOCTh OJIHOTO TMPOBOJHHKA M JBYX
MIPOBOJTHUKOB, KOHJIEHCATOPHI, paboTa 1Mo 3aps/Ke KOHICHCATOPOB. DHEPrUs SJIEKTPOCTATUIECKOTO
nons. M3MeHeHWe HAmpsHKEHHOCTH — DJIEKTPUYECKOTO TIOJIE TMPU  BBEACHUU  JUDJICKTPHUKA,
MOJISIPU3YEMOCTh TUDJIEKTPUKA, TUANCKTPHUUECKas MPOHUIAEMOCTh. 3MEHEeHHe IMAIEKTPUIECKON
MIPOHUIIAEMOCTH MPU XUMHYECKUX PEAKIMIX U UCIOJIb30BaHUE 3TOTO A dexTa. DIEKTPUIECKOE MOIIe
B TMpoBOJHUKaX. [loHSATHE O TOKE MPOBOJMMOCTH, BEKTOp TOKa W CWJIa TOKa, nuddepeHnmnanbHas
dbopma 3axkona Owma. IlepBoe mpaBmno Kupxroda. [IpuymHa MosIBICHUS 3JIEKTPUUYECKOTO TOKa B
MPOBOJHUKE, (PU3NYECKUI CMBICT MOHATUS CTOPOHHUX AJIEKTpUUYECKUX cuil. BriBox 3akoHa Oma mist
Bceit rienu. Bropoe npasmio Kupxroda. MarautHoe mose npsmMoro Toka, 00bsICHEHUE €ro MOSBICHUS
Ha OCHOBAaHUM pEIATUBUCTCKUX MpeAcTaBieHU. VIHTerpanbHble ypaBHEHHMs MakcBemia Uit
IIOCTOSIHHBIX MAarHUTHBIX noyie. IIpumepsl BBIUMCIEHUS HANPSHKEHHOCTEH MAarHUTOCTATUYECKUX
noseit. 3akon buo-Casapa-Jlamnaca. BzanmoneiictBue moneit u 3apsiioB (TokoB). @opmyna Jlopenma
JUISL CUJIbL, JIEMCTBYIOIIEW Ha 3apsA]l CO CTOPOHBI EKTPUYECKOTO W MArHUTHOrO mnojei. [lpuHuun
NEUCTBUSL MAacC-CHEKTPOMETPOB M HMX [PUMEHEHHUs B XUMHUHU. VHIYKIIMOHHBIE SBJICHMS,
TpaHcpopMaTopel, (PU3MYECKHEe MPUHLUIBI HX JeicTBus. Okcrpatoku. IlomHas cuctema
MHTETPAJIbHBIX ypaBHEeHUM MakcBemia. CMBICT 4IEHOB CHUCTEMBbI ypaBHeHUM Makcseia,
ONMUCBIBAIOLIUX SIBJICHUS, CBSI3aHHBIE C W3MEHEHUSMHU DJIEKTPUUYECKUX W MArHUTHBIX BEJIIMYMH BO
BpEeMEHH. B3anMOCBsA3b 3JEKTPUUECKUX U MAarHUTHBIX [TIEPEMEHHBIX I0JIEH, 3JIEKTPOMAarHUTHOE 10JI€ U
m3nyuenue. [lons npBmxymmxcs 3apsanoB. W3iydeHue >3JI€KTPOMAarHUTHOTO MOJsi HEPABHOMEPHO
IBXKyIUMcs 3apsaom. «llapagokey atoma.

Paznea 3. OnTuka u atTomHasi pusuka

JIEKTPOMATHUTHOE M3JIyYeHHE U ONTHKA

CB0OOOIHOE AIIEKTPOMArHUTHOE TOJIE U €ro CYIIECTBOBAHUE B BUJE SJICKTPOMArHUTHOM BOJIHBI.
[TonepeyHOCTh 3JE€KTPOMAarHUTHBIX BOJIH. CKOPOCTh PACIPOCTPAHEHUS IJIEKTPOMArHUTHBIX BOJH U
crocoObl ee u3mepenusd. lllkana snekTpoMarHUTHBIX BOJIH. CriocoObI reHepaluy U UCIOJIb30BaHUE B
HayKe U TEXHUKE BOJIH PA3JIMYHBIX YaCTOT.

SIBneHust, onuchIBaeéMbIe BOJIHOBOU Teopuei cBera. MHTepdepeHIus cBeTa, YCIOBUS MOSBICHUS
CTaTMYECKON HWHTEpPEpPEHIIMOHHON KapTHHBI, WHTepdepeHIus Mpu pa3aenecHUH (POHTA BOJHBI,
MPOCBETIICHHE ONTHKH, HHTEPHEPOMETPhl M UX HCMOJb3oBaHHe. Dypbe-crekTpoMeTpsl. [lonstue o
ronorpaduu. Judpakuus, mudpakuus Ha menu. DoKycHpoBKa IEKTPOMATHUTHBIX BOJH U CBS3b
pasMepa IU(PaAKIMOHHOTO TsITHA ¢ pasMmepamMu pedruekropoB. OCOOEHHOCTH OpraHu3aluu
PaIMOIOKAIIMOHHOM CITY)KOBI. YCIOBUSI Mepexofa OT BOJHOBOW ONTHUKH K T€OMETPUYECKON. 30HBI
®penens, 30HHas iacTuHka Openenst kak GOKycUpyYIOUIUi 3neMeHT. JudpakimoHHas penieTka Kak
JTUCTIEPTUpYIOIIas cucTeMa. AHalaW3 CcOCTaBa CBeTa IO JUIMHAM BOJH. PeHTreHoBckas mudpaxius,
noHsATHE 00 0OpaTHBIX AU(PPAKIMOHHBIX 33/1a4aX, PEHTTCHOCTPYKTYPHBINA aHAIHU3 U €ro 0COOEHHOCTH
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NPUMEHUTENBPHO K OHojormueckuMm oObektam. IIpoctpanctBennas crtpykrypa [HK u PHK.
JudpakmoHHBIN Tpeaes pa3penaroeil CrioCOOHOCTH ONITUYECKUX MTPHOOPOB.

CBeT U BelIecTBO, MOHATHE O BTOPHYHBIX BOJHAX, Pa3/ieIeHUE SHEPTUU Ha TpaHMIe pas3zaena ¢as,
PE30HAHCHBIN XapaKTep B3aUMOJICHCTBUS CBETa U BellecTBa. Jlucnepcusi, Kiaccuueckoe 0ObsICHEHNE
3aBHCUMOCTH KO3 HUIIMEHTA MPETOMIICHHS CBETa OT JUIMHBI BOJHBI MAJAloOIIEro cBera. SIBieHue
JBOMHOTO JIy4EIIPEJIOMIICHHS], IOJIIpU3aLUs cBeTa KpucTtauiamu. [1onsipu30BaHHbIN CBET, ONTHYECKAs
AKTUBHOCTb, CaxXapOMETpHUs, WCIOJIb30BAHUE SBICHUS BpAIECHUA INIOCKOCTH MOJSPU3AaLHAHA B
MoJteKyssipHO# Ononorun. @orosrddekt m kBaHTOBas npupoa cBera. Kpyr siBneHuid, 00bICHUMBIX C
KBAaHTOBOM TOYKHM 3pPEHHMs, MUKPOCKOIIMYECKOE M MAKPOCKOIMYECKOE B ONTHKE. JIBOMCTBEHHOCTH
MPUPOJBI CBETa. 3aKOHBI MOIJIOIIEHUS CBETa, IOHATUE O HeNuHEHHbIX 3(dexTax. OCHOBHBIE
AIIEMEHTHI KOHCTPYKIIUH CHEKTPO(POTOMETPOB. 3aKOHBI OCBEUICHHOCTH, 3aBUCUMOCTh OCBEIICHHOCTH
OT BHJIa OCBETUTENEH.

KBanroBas ¢puznka. Pu3nka aToMa M 3J1eMeHThbI (U3MKH TBEPAOIo TeJia

OcoOeHHOCTH TMOBEJEHMS] MHUKpoyacTHll. I[IpuHIMIBI ONMUCaHMUSI TOBEIEHUS MHUKpPOYACTHII,
BOJIHOBas (PYyHKIUS, COOTHOLIEHHE HeolpeneneHHocTe, BoiHa ne bpoinsa. Iloctymater bopa.
Vpasuenue lllpenunrepa (BpeMeHHOE U CTAlMOHAPHOE), (PU3UUYECKUM CMBICT BXOJSIIMX B HETO
yieHoB. Pemenne cramponapHoro ypaBHeHus lllpeaunrepa i 4YacTUIRl B OJHOMEPHOM
MOTEHIIUATFHOM SIIUKE M YaCTUIBI HAa OKPYXHOCTH. YCJIOBHS TIOSBJICHHS KBAHTOBBIX SIBJICHUM.
Bnusinue maccel u oGnacTu JIoKanu3aluy yacThll. J[BymMepHas NOTEHIualbHas sMa, BBIPOXKICHHE
KBAaHTOBBIX COCTOSHUU M CHSITHE BBIPOXKACHUS. [loTeHIIMaIbHAS SiMa KOHEYHOW TITyOHMHBI M BIHSTHUE €€
TIyOMHBI W TIUPUHBI HA YPOBHH DJHEPTrUU YaCTHIBl. BO3MOXHOCTH JIOKaNIHM3allUd YacTHUIIBI B
npocTpancTtBe. TyHHenbHBIM 2>(dekT. 3anonHeHne ypoBHeW u mpuHimn l[laymm, mosHas SHEpPrus
COBOKYITHOCTH 3JIEKTPOHOB B KBAHTOBOM CHCTE€ME. YPOBHHU SHEPTUHM B aTOME BOJAOPOJA, MEPEXOJbl
MEXy ypOBHsIMHU. VHIMBUAYaJIbHOCTH CIEKTPOB AaTOMOB M 3MMCCHOHHBIM CIEKTPAJIbHBIN aHaIu3.
Mertannuueckas MOJENb MOJIEKYJIbl U OOBSICHEHHE KOpPENSIUU IIBETHOCTH BellecTBa U 3(deKTa
CONPSDKEHMS] XUMHUUYECKHUX CBs3ed B MoJieKynax. HopManbpHas U MHBEpCHas 3aCE€JIEHHOCTh KBAHTOBBIX
coctostHM. [lormomenue, CiOHTAaHHOE W BBIHYXACHHOE H3iydeHus. Koadduumentsl DUHIITEHHA.
®opmyna [Inanka. Ycunenue cBeta npu NpoXoKACHUU Ye€pe3 MHBEPCHO 3acesieHHyo cpeny. [lonstue
0 Jla3epax.

dusnueckas NpupoJia XUMUYECKON CBS3U. DJIEKTPOHHOE CTPOEHUE MHOTO3JIEKTPOHHBIX aTOMOB,
rubpuansanusi, oObSCHEHHE MPHUYMH TOSBICHUS IMPOCTPAHCTBEHHBIX (opm Mosekyn. [Ipunnumn
MaKCHMaJIbHOTO MepeKpbiBaHusA. BHyTpeHHee BpallieHHue B MOJIEKYJIaX U €ro pojb B OMOXUMHUYECKHX
peakuusax. /[BukeHHe 4acTull B MHOTOATOMHBIX MOJIEKYJIAX U BHUJIbI MOJIEKYJISPHON CHEKTPOCKOIIUU.
CuMMeTpHs MOJIEKYJ U MOSIBIIEHUE MPaBUI 0TOOPA.

DOTOXMMUYECKHE PEAKIMM M OCOOCHHOCTH TMOTEHIUANbHBIX IMOBEPXHOCTEH OCHOBHBIX U
BO30YXKJCHHBIX AJIEKTPOHHBIX COCTOSIHMI B MoJjieKynax. Pacmaa monexyn npu ¢GoToBO30YKICHUSX.
Oduznyeckas npupoja ¢ortocuHTe3a. TpaHCHopT sSHepruu mpu QoTocuHTe3e. 30HHAS CTPYKTypa
3NIEKTPOHHBIX COCTOSIHUM KPHUCTAJJIOB. 3alOJIHEHHBIE W HE3allOJHEHHbIE 30HBL. YpOBEeHb Depmu.
[IpoBOJHUKH, MOTYIPOBOJHUKHU U JUIEKTPUKU. OCOOEHHOCTH IPOBOAUMOCTH B MOJIYIIPOBOIHUKAX.

Snepuas pusuka

Cucremaryka 3J€MEHTAapHBIX YaCTUL. 3aKOHbI B3aMMOIPEBPAILLECHUN YaCTUL, S/IEPHbIE PEaKIUU,
nedext maccel. CTpoeHue sifep, siIepHble CUIIbl, YCTOMYUBBIE U HEYCTONYMBBIC SApa, €CTECTBEHHAS U
HCKYCCTBEHHAas PaaOaKTUBHOCTb. 3aKoHbI PaaroaKTUBHOTO pacnaja. [TpuHIUIEBI
paMoOaKTUBAIIMOHHOTO aHanu3a. «MedeHble» arombl B Ouonoruu. Iyt ucmonp3oBaHUs siAEPHOM
SHEPrUH.

dusuyeckass KApTHHA MUPA

[Tonsitue o0 »HBomoMM B (HU3MKE, OHUOJIOTUM M JPYTUX HaykaxX. [IpOTHBOIOJIOKHOCTH
HaIPaBJIEHHOCTEN 3THX ABOJIIOLIMOHHBIX MpoleccoB. I1yTu npeoaonenns mpoTuBopeyus.

Bpewms B knmaccuueckoM Mupe. Poiib meproauueckux U HENMEepHoJUUECKUX TPUPOAHBIX MPOLIECCOB
B (OpPMHpPOBAHHMM TOHATUS BpEeMEHHM. VIHBApMAHTHOCTh MPOCTEUIIMX (PU3UYECKHX 3aKOHOB
OTHOCHUTEJILHO CMEHBI 3HaKa BpeMeHH. HepaBHOBECHBIE TPOLIECCHI B CJIOKHBIX CUCTEMAX W MOSBIICHHUE
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cTpenbl BpeMeHH. Poib cinydallHBIX (akTopoB B (OPMHPOBAHMU CTpesibl BpeMeHU. DiyKTyaruw,
MOSIBIICHUE CaMOOPTaHU3allMM B  OTKPBITBIX CHCTEMax H ImepepacTanue (QIyKkTyauud B
Makpockonmueckuit 3¢ ¢pexr. Ponp Oudypkanmii. [loBeneHue SHTpONHMH B OTKPBITBIX CHCTEMAXx.
[TpuHIMT TOTIOTHUTENHFHOCTH U €r0 BCEOOMIHOCTh. Mcmonp3oBaHne MoJenell SBICHUI U 0OBEKTOB B
nporecce NOo3HAHUs KaK CIeICTBUE MPUHIMIIA AOTOJIHUTENbHOCTH. OOpaTHbIe 3a1auH, CyObEKTHBHBIN
dakTop mpum ux pemeHud. OrpaHHYEHHOCTh MPHHIMIA JOKA3aTEIbHOCTH B Hayke. [lpwHImm
COOTBETCTBUS, HaONIoJaeMble M HeHaOdronaeMbple BeMMYUMHBI B ¢u3uke. TpeOoBaHus K
¢dopmupoBannio (GU3NYECKUX Teopuid. PacmmpeHHOe TOHMMaHHWE NPUHIMIA JETEPMHHHU3MA.
CnyyailHoe ¥ 3aKOHOMEpPHOE B MPUPOJE U MPEeIenabl IPUMEHUMOCTH HaydHOIo mporHo3a. Hayunslii
MIPOTHO3 B Hayke 00 oOmiecTBe. Pusnka u kubepHetnka. Cresie CUCTEMbI U yIIpaBIICHHUE.

4.2. Conep:xanue JeKIuii

Ounas ¢popma o0yuenust

=]
Ne IR
- Kpatkoe coepikaHue JIEKIHH £8| £§
/11 S = E
5 T 2 K
g | E¢
=
1. | OBomomsi W COBpEeMEHHbIE MoJenu (usndeckol KapTHHBI Mupa. Pomp | 2 +
POCCUHCKHX y4eHBIX B pa3BuTuu (pusuku.CoBpemMeHHas (pu3nka Kak KyJabTypa
HaOMIOACHUH, MOJEIHUPOBAHUSA, OKCIIEPUMEHTAIBLHOTO HWCCIEAOBAaHUS U
KOJIMYECTBEHHOTO0 TMPOTHO3UPOBAHUA SIBICHUN mpuponabl. Pons ¢usuku B
pa3BUTUM TEXHUKHM U arpolpoMBIIIJIEHHOro MpousBojacTBa. Kunemartnka
MarepuanbHOM TOYKM. KoOpauHATHBIA METOJ  ONHUCAHUA  JIBUKEHHIA.
Kunemarnueckoe ypaBHEHHE [JBW)KEHHMSI U ONpeeNsieMble IO HeMy
KMHEMAaTUYECKUE XapaKTEPUCTHKHU.
2. | BektopHbIi crioco0 ommcaHus ABMKEHUH. BEKTOpBI mepeMenienus, CKOpoCcTH, | 2 +
YCKOpEHUs. YTJIOBbIE XapaKTEPUCTUKU JIBUKEHUS IO OKPYKHOCTU. DJIEMEHTHI
PENATUBUCTCKON MEXaHUKH. [ToctynaTsl CHeLHaTbHOM TEOpUHU

oTHocuTenbHOCTH. [IpeoOpasoBanuss Jlopenna. CroXKeHHE  CKOpPOCTEH.
OTHOCHUTENBHOCTD JJIMHBI OTPE3KOB U JUIUTEIHHOCTH BPEMEHHBIX HHTEPBAJIOB.

3. | JluHamMuka MaTepuadbHOM TOYKH M IOCTYIATEJBHOTO JBWXKCHHUS TBEPIOTO 2 +
tena. [Ipunnun otHocurenbHOCTH. 3akoHbl HproroHa. Bumbl cui. JluHamuka
BpAIllATEILHOTO ABWKEHHUS. MOMEHT cwibl. MOMEHT HWHEpUUH. 3aKOHbI
COXpaHEHHs UMIylIbca W MOMEHTa HUMIylbca. VIHepuuanbHbIE U
HEWHEpIUaIbHble CUCTeMbl OTCuéTa. CHiibl MHEPIUU NPHU PA3IMYHBIX BUIAX
JIBUKEHUS.

4, | PaboTta, MOIIHOCT, W OJHeprus. MexaHuueckas paboTa W MOITHOCTh IIpH | 2 +
MOCTYNATeIbHOM W BpallaTeIbHOM JIBIKCHHAX. KHHeTHYeckass SHEprus u
TeopeMa 0 KHHETHYECKOH SHEPTUH.

KoHcepBaTuBHBIC CUJIBI U IOTEHIMANBbHAS SHEprus. [IpruMepsl MOTEHIIUATBHBIX
noJiel. 3aKOH COXpaHEHHUsl YHEPTHU B MEXaHHKE.

5. | Mexannveckue koneOanus. KuHemaTuka rapMOHMYECKHX KoJieObaHuWil. | 2 +
Crnoxenue konebaHU. AKyCTUYECKUE PE30HATOPBI.

JluHamuka rapMoHHYeckux Konebanuid. JluddepenunansHoe ypaBHeHUE
KoneOaHui. 3aTyxalolue | BbIHY)KJICHHblE KojeOaHus. MexaHMuecKuit
pe3oHaHc. MasTHUKHU.

6. | Mexanundeckue BoJIHBL. BonHOBoe ypaBHeHue. Bunsl BonmH. UnTepdepenius, | 2 +
mudpaxiys 1 qucnepcus BosH. BoiHbl n uHpopmarus.
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OcCHOBHBIE IOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKON TeopuH. M ieabHbIN ras.
OcHoBHoe ypaBHeHne MKT n ypaBHEHUE COCTOSIHMSI UJICAJIBHOTO Ta3a.

ArperatHbie cOCTOSIHHSI U (pa30BbIe Tepexoipl. PeanbHbie Ta3pl. CKMWKEHHE
ra3oB. OcoOEHHOCTH JXKUAKOTO cocTosiHHs. CTpoeHue KpHucTawioB. JledexTs
KPpUCTAJJIMYCCKOI'0 CTPOCHMUS. HpO‘-IHOCTB U III1aCTUYHOCTS.

SBnenust nepenoca. Juddysus, TEmIonpoBOJHOCTs U BHYTPEHHEE TPEHHE.
MonekysspHO-KHHETHYECKasi TEOpUs SBJICHUM ITepeHoca.

10.

OcHOBBI  TEpMOJMHAMHUKUA. BHYTpeHHsIE DJHEprus M TEPBOEC  HAYAJIO
TepMoauHaMuKH. PaboTa W TErIOEMKOCTh Ta3a MpU Pa3IUYHBIX IpoIleccax.
Bropoii 3akoH TepmMoAMHAMHKU. TenjaoBble JBUTAaTENM M XOJIOAUJIbHBIE
MamnHbl. KITJ[ TemnoBbIX ABUTaresned M CTATHCTUYECKHH CMBICI BTOPOTO
3akoHa TepmoauHaMuKU. [loHsaTue sHTponuu. [loHsATHE O TEpMOAMHAMUKE
HEOOPATUMBIX MPOIECCOB U OTKPHITHIX CUCTEM.

11.

DnekTpuyeckuii 3apsia. BzaumoaeicTBue 3apsaaoB. DIEKTPOCTATUUECKOE TIOJIE.
Bekxrop nHanpspk€HHOCTH. Pacd€r snexkrtpocratmueckux mnonei. lloreHnman
ANIEKTpOCTaTUYECKOTO moJsis. PaboTta 1o nepeMeneHuio 3apsjioB B
aneKTpocTaTuyeckoM  moje. [loTeHuman u TpagueHT  MOTEHLHMaia.
DKBUIOTEHIMATIbHBIE TOBEPXHOCTH.

12.

BemectBo B anektpuueckom mnoJie. [lonsipHble W HENOISPHBIE MOJEKYJIBI.
[lonspuzanma  nuanexkTpukoB. Bekrop  cmemenus.  IIpoBogHuku B
IEKTPOCTATHYECKOM MOJIE. DIEKTPOEMKOCTh NPOBOAHUKOB. KOHIEHCATOPBI.

13.

[TocTostHHBIN ANEeKTpUYECKUH TOK. 3akoH Owma. DIeKTpOoJBHXKYIIas cuia.
[IpaBuna Kupxroda u pacd€rsl snmekrpuyeckux nemnen. Knaccuaeckas teopust
3IEKTpOonpoBOIHOCTUH. BriBoa 3akona Owma. Ilpupona cBepXIpOBOAMMOCTH.
Hocutenun Toka B  pa3iaMyYHBIX  MPOBOJAHHUKAX. JIEMEHTHl  TEOPHUHU
anektponpoBoaHocTH. [lomynpoBonnuku. IlomynmpoBogHUKOBBIE TPHOOPHI.
DOneMeHThl (PU3UYECKON dJeKTpOHUKH. KOHTAaKTHBIE SBICHHS B METaulax M
MOJIYIPOBOIHUKAX. Ycenexu COBPEMEHHOU MOJTYIPOBOAHUKOBOM
KOMIIBIOTEPHOU TeXHUKH. brnoToku u 6uonHdopmaruka.

14.

MarnutHoe mone. B3aumopaelcTBuUE IJIEKTPUUECKMX TOKOB. Pacuérbl
MarHuTHeIX Tosiedl. 3akoH buo-Capapa-Jlamiaca. MarHuTHbBIE CBOMCTBA
BemecTBa. Jlua-, mapa- u  ¢eppomarHeTuku. JlomeHsl.  DeppuTHI.
DNeKTPOMarHUTHBIE CEenapaTopbl B arpoumxeHepuu. JlelicTBUe MarHUTHOTO
MOJIsI Ha DJEKTPUUECKUH TOK M JBHKYIIMECsS 3apsbKeHHble dacTuipl. Cuita
Awmriepa u cuna Jlopenma. Dddext Xoia. IIeKTpoABUraTEIH.

15.

DnekTpoMarHuTHas MHAYKIUS. 3akoH Papanes u npaswio Jlenna. Mexanusm
Bo3HUKHOBeHHsT OJJIC wunaykuuu. ['eneparopel rapmonudeckoit JIJ[C u
TpancGopmaTopsl. UTHAYKTUBHOCTH MPOBOIHUKOB. DHEPTUsl MATHUTHOTO TOJISL.

16.

[lepemennsbiit snexktpudeckuii Tok. Llernu nmepemenHoro toka. 3akoH Oma i
ueneil nepeMeHHOro Ttoka. [loiHoe cOmpoTHBIEHUE IEPEMEHHOMY TOKY.
Bekropnas nuarpamma. PezoHaHc B 1ensx NepeMeHHOro TOKa.

17.

OnexrpomarauTHoe nose. O6o6menne 3akoHa dapajest. 3aK0H MOJHOTO TOKA.
Toxk cmemenns. DNeKTpoMarHuTHbIE BOJIHBL. Y paBHeHH Makcsema. Cucrema
ypaBHeHuld MakcBemia B JuddepeHIraIbHOl ¥ MHTErpajibHOM  (opMmax.
Bekrop Ywmosa-lloiintunra. /laBnenue cBera. ['apMOHMYECKMH OCLWILIATOP.
CB00OO/IHBIE 3JEKTPOMArHUTHBIE KOJIEOAaHUs. 3aTyXarollue U BBIHYXKICHHBIE
kosiebaHus. PezoHanc.

18.

I'enepanus, nepeaada M NOPUEM  DIIEKTPOMArHUTHBIX BOJH. OTKpPBITHII
KonebarenbHbIl  KOHTYp.  [lpuHmmm  paboTel  pagvomnepeiaTivka U
paguonpuéMHUKA. Moaynauust U JAETEKTUPOBAHHUE JJIEKTPOMArHUTHBIX BOJIH.
Paguonokarus u tenesuaenue. Illkana 31eKTpoMarHUTHBIX BOJIH. PazimuyHble
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JMaIa3oHbl YaCTOT AJIEKTPOMArHUTHBIX BOJIH, X XapaKTEepPHbIE 0COOCHHOCTH U
TEXHUYECKUE  CpelacTBa MX  noiydeHus. Mcemonb3oBaHue — BHAMMBIX
yIAbTpaHUOJETOBBIX M JAPYIMX  M3JIydeHMH B  pPAacTCHUEBOJCTBE U
JKUBOTHOBOJICTBE.

19.

OneMEeHTbl TeOMETPUYECKOH ONTHKU. OCHOBBI TE€OMETPUYECKOW ONTHUKH.
®opmynsl Openenst. [Ipunuun oOpatuMocTu cBeToBBIX Jydeil. [Tpubopsr
IreOMETPUUYECKON ONTUKH. POTOMETPHSI.

20.

OneMeHTHl BOHOBOW onTukH. [lpuammn [toiirenca. Mutepdepennus cpera.
KorepeHTHOCTb M ONTHYECKHI XOJ JIydel. Y CIIOBHS MaKCUMyMa U MUHHAMYMa.
Wntepdepomerpsl. Dnementsl rosorpaduu. udpakuus csera. [IpuHimn
Ioiirenca-@penens. Judppakunonnas pemérka. Crnekrporpadus. Judpakuns
PEHTI€HOBCKHX JIy4eil.

21.

B3aumopeiictBue wu3nydeHuss ¢ BemiecTBOM. llomsipuzanmst cBerta mnpu
OTpOXEHUU © TperomyieHuH. J[BoitHoe myuenpenomiienne. OnTHUYecKu
akTuBHble BemecTBa. Caxapumerpsl. McCKyccTBeHHas aHU3OTpONMUS M €€
ucnosib3oBanue. HopmanbHas u anomanbHas qucnepcusi. TemnoBoe u3mydeHue.
AbcomotHO uépHoe Teno. 3akoHbl Kupxroga, Credana-bonbumana u Buna.
@®opmyna I[lnanka. Ontuueckas nupomerpus. Dotosddekr. Buemnwmid,
BHYTpEHHUH ¥  BEHTWIbHBIH  (oTodddekr. VYpaBHeHue OiHIITEHHA.
[Ipumenenne ¢orosnementoB. Oddexkt Komnrona. JlromMHHECHEHTHOE
U3ITy4eHUe. buontomunecueHnus. ®doTtoburonoruueckre MIPOLIECCHI.
dotocunres. TepmoarHaMuKa U MexaHU3M GoTocuHTe3a. buosnepreTuka.

22.

ONEeMEHTBl KBAaHTOBOM MeXaHHKH. KopnycKyJIsIpHO-BOJHOBOM  IyaJIU3M.
HNudpakuust >7mekTpoHOB. COOTHOIICHUSI HEONPEACIEHHOCTEH. YpaBHEHHE
[lIpenunarepa. AToM BoAopoda. DHEpPreTUYecKre ypoBHU aTtoma. [loTeHmman
BO30OyxaeHuss u woHu3anuu. [loctymarel bopa. Mznmyuenue m moromieHue
sHepruu. Bopopomonono6usie uOHBL.  CTpyKTypa CJHOXHBIX  aTOMOB.
DHEepreTuvyeckue ypoBHU B CIHOKHBIX atomax. [Ipunmun Ilaynu. Ontuyeckue
CHEKTpPbl M CIEKTPbl PEHTIE€HOBCKOTrO u3iay4yeHus. [lepmoaunueckas cucrema
anemenToB J|.M.Menneneena.

23.

Oduznka  MOJIEKyNl.  DHepreTudeckue YpoBHM  Mouiekyl.  OOmeHHoe
B3aumo/ieiictBue. Monekynsipable crnekTpbl. [IpuHnum pabGoThl KBaHTOBBIX
reHepaToOpOB. DIEKTPOHHBIN MapaMarHUTHBIN pe3oHaHc. [lomumeps! u xuakue
kpuctayyibl.  OCHOBHBIE BHJBI  KOJUJICKTUBU3ALMU  MOJIEKyN.  SIBieHue
paaMoaKTUBHOCTU. BHIBI pajnoakTUBHOrO pacmajga. 3aKkoH paJnOaKTUBHOTO
pacnana.  CraOuibpHble M paJWOAKTUBHBIE  HM30TOMNBL.  [IpHHIMITBI
paMoaKTUBALIMOHHOTO aHanu3a. SnepHple peakiuu. MexaHU3M SIIEPHBIX
peakuuii. llennas peaxuusi nenenust anep «MedeHble» aTOMbl B OHOJIOTHH.
[1yTu ucnonb30BaHUs SIIEPHON PHEPTHH.

24,

DOneMeHTapHble  4acTHIpl.  Kiaccudukamuss — dJE€MEHTapHBIX  YacTHIL.
B3auMomnpeBpamaeMoCcTh 3JIEMEHTAPHBIX YacTHIl. MeTOIbl YCKOPEHUS YaCTHIL.
AnTHYacTuIbl W aHTHUBemecTBO. CoBpeMeHHas (GU3MKa W arpouHKEHepHs.
BemectBo u mone. OOBEKTHI W MPOLECCHL. DBOIIOLUOHHBIE MPOIECCHI
npeoOpa3oBaHus MaTepHUH. BemiecTBennbie, DHEpPreTHUYECKHE,
ANIEKTPOMArHUTHbIE U HMHQOPMALMOHHBIE TpeoOpa3oBaHuss OHOOOBEKTOB.
PasButne  arpodusuxu, OnomexaHukw, Ouodu3uku, OHOIHEPTETUKH,
O6ronH(OPMATUKH, OMOTEXHOJIOTUH U arPOUHKEHEPHH.

Hrtoro

50

10%
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3aounas popma oOyueHust

ConepxaHue JIEKIUU

qacoB

[IpakTuueckas

IIOArOTOBKA

DOBOMIONMS M COBPEMEHHBIE MOJENN (U3UYECKON KapTHHBI Mupa. Poib
pocCHiCKMX y4eHbIX B pa3BuTuH ¢usuku. CoBpeMeHHass (QH3MKa Kak
KYyJlbTypa Ha0JI10/IeHUH, MOJEJIIMPOBAHU, JKCIIEPUMEHTAIIBHOTO
HCCIEAOBAaHUS U KOJIMYECTBEHHOI'O IPOTHO3UPOBAHHUS SIBJICHUN IPUPOJBI.
Ponp ¢u3nku B pasBUTHUM TEXHUKU M arpoNpPOMBIIIJIEHHOTO MPOU3BOJICTBA.
Kunematnka wmarepuanbHONM TOYKM. KOOpIMHATHBIA METOJ ONHMCaHUS
NBWKeHHU. KuHeMartnueckoe ypaBHEHHE IBMKEHUS W ONPEIEIsieMbIE II0
HEMY KHHEMAaTHYeCKHE XapaKTepUCTHUKU. BeKTopHbIli cmoco0 omnucaHus
JNBW)KEHUWA. BeKTopbsl NepeMelIeHHs, CKOPOCTH, YCKOPEHHUsA. YTJIOBBIE
XapaKTEPUCTUKU JBWKEHMSI TI0 OKPYXHOCTU. OJEMEHTBl PESTUBHCTCKOM
MexaHuku.  [loctymatel  cnenuanbHOM — TEOPUM  OTHOCHTEIBHOCTH.
[IpeobpazoBanus Jlopenmna. Crnoxxenue ckopocteii. OTHOCUTEIBHOCTD JJIMHBI
OTPE3KOB U JUINTEIILHOCTH BPEMEHHBIX NHTEPBAJIOB.

rno| KommuectBo

+

JlnHaMuKa MaTepHalIbHOM TOYKM M TOCTYNATEJIbHOTO JBMKEHHS TBEPIOTO
Tena. 3akoHbl HeroToHa. Buasl cui. /JIlMHaMuka BpamatesbHOTO IBUKECHUS.
MomeHT ciiibl. MOMEHT MHEpUMH. 3aKOHBI COXPAHEHUS UMITYJIbCA U MOMEHTA
uMITysbca. MHepuuanbHble U HEWHEpIMadbHbIe cUCTeMbl oTcuéra. PaboTa,
MOIITHOCTh U PHEprus. Mexannueckne koJsieOaHus. MexaHudeckass paborta u
MOIIHOCTh ~ MPH  MOCTYNaTE€IbHOM W BpAIIaTeJIbHOM  JIBUKCHUSX.
Kunernueckas oSHepruss W  TeopemMa O  KHHETHYECKOM  DHEPTHH.
KoncepBaruBHuble  cwiibl M TOTEHUUANbHas  sHeprus.  [Ipumeps
MOTEHIMAIBHBIX MOJICH. 3aKOH COXPAaHEHHS YHEPTHHU B MEXAHUKE.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUYECKOM Teopuu. MneanbHbli ras.
Peanbupie razpl. OCOOEHHOCTH JKHJAKOTO COCTOSIHHS. SIBJICHUS IepeHoca.
Jubdy3us, TEmIonmpoBOTHOCTP W BHyTpeHHee  TpeHue. (OCHOBBI
TepMOJUHAMUKHA. BHYTpEHHsISI SHEpPrus W IEepPBOE HAYajIo TEPMOJIUHAMMKH.
Pabota m Temmo€MKOCTh rasa MpH pas3audHbIX Ipoleccax. BTtopoit 3akoH
TepMOJAUHAMUKHU. TernsoBble ABUraTeNrd W XOJoAuwibHble MamuHbl. KIIJ{
TEIUIOBBIX  JIBUTATEJICH ©M CTaTHCTHYECKHMH CMBICI BTOPOrO  3aKOHa
tepmoguHamMuku. Ilonstue oSHTponuu. IloHATHE O  TEepMOJMHAMHKE
HEOOPAaTUMBIX IPOIECCOB M OTKPBITBIX CHCTEM. OJJIEMEHTBhI CTAaTHYECKOU
(bu3uKH.

OnexkTpuuecKuil 3apsaa. DIeKTpocTaTudyeckoe mnosie. Bektop HanpsykEHHOCTH.
Pacuér anextpocratnueckux nojei. [loTeHIMan 3IeKTpoCTaTHYECKOrO MOJIS.
PaboTa no nepemenieHnIo 3apaI0B B IEKTPOCTATUUECKOM ToJie. BerecTso B
ekTpudyeckoM mouie. [lomsipusanns AM2IEKTpUKOB. Bekrop cMenieHwus.
IIpoBOIHUKN B 2JEKTPOCTATHYECKOM IOJE. DIEKTPOEMKOCTH IMPOBOJIHUKOB.
Konpencaropel.  IlocrosiHHBIA ~ dnekTpuuecknid  Tok.  3akoH  Oma.
OnexrponBuxkymas cuia. IlpaBuna Kupxroda u pacuérsl 3ieKTpUUEcKuX
nenei. 3akoH Owma. Ilpuponma csepxmpoBoaumoctd. Hocutenu Ttoka B
pa3IMYHbIX IPOBOAHMKAX. DJIEMEHTHI TEOPUH IEKTPOIPOBOJIHOCTH.
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5. | MarautHoe moine. 3akoH bwuo-CaBapa-Jlammaca. MarnutHele CcBOMCTBa 2 +
BemectBa. Cuma Ammepa u  cuna  JlopeHna.  DneKTpoJBHUraTesu.
OnexTpoMarHuTHas MHAyKuMs. 3akoH Papajnes u npasuio Jlenua. Mexanusm
BO3HUKHOBeHUA DJIC MHAyKuMU. DHEprus MarHuTHOro noJjs. llepemeHHbIN
ANEKTPUUECKUI TOK. DiieKTpoMarHuTHoe 1noJsie. O0o6menue 3akona dapanes.
3akoH TmONHOTO TOKa. TOK cMemieHus. OJIEKTPOMarHUTHBIE BOJIHBI.
VpaBuenuss Maxkcpemia. CBOOOJHBIE — DJIEKTPOMArHUTHBIE — KOJIEOAHMS.
3aryxaromue U BeIHYKJIeHHbIe KosieObanus. [1Ikana 2eKTpOMarHuTHBIX BOJIH.
6. | Onruka. [Mpuanun [roiirenca. Matepdepennns ceera. udpaxums cpera. 2 +
[Monspuszanust cBeta. B3zaumopelicTBUE HM3IydeHHsI C BEIIECTBOM. TerioBoe
n3nyyenue. KBantoBas ¢usuka. @orordpdexr. dusmka atoma, 3JIEMEHTHI
¢bu3uku TBepaoro tena. AnepHas pusznka. Pu3ndeckas KapTHHA MUPA.
Hroro 12 10%
4.3. Conepxanue 1a00paTOPHbIX 3aAHATHI
Ounas ¢popma o0yueHust
=]
g g g
= n QO m
Ne . 8o | &8
HaumenoBanue 1abopaTopHbIX 3aHITUN 8| 50
n/m ET 2R
s | E¢
=
1 | U3yyeHne MexaHUYECKOTO JBI)KEHUS Ha MallluHe ATByJa 2 +
2 | Onpenenenre MOMEHTa HHepIMU MassTHUKa O0epOeka 4 +
3 | OnpexneneHre MOMEHTA HHEPIIMU METOJIOM KPYTUJIbHBIX KOJICOaHUH 2 +
4 N3yuenue konebaHuit MaTEMaTUYECKOTO MasiTHUKA U ONIPEJICICHUE YCKOPEHHUS 5 +
CBOOOJHOTO Na/ICHUs
5 | 3yuenne rapMOHUYECKNX KOJIeOaHUI C MOMOIIBIO TPYKMHHOTO MasiTHUKA 2 +
6 | M3yuyeHue 3aTyxaromux KoJieOaHHi NpU BHYTPEHHEM TPEHUU 2 +
7 | OnpexneneHue BI3KOCTH )KUIKOCTH 0 MeToay CTokca 2 +
3 Omnpenenenue QMHBI CBOOOTHOTO Mpolera MoieKyn u kodhduurenTa 5 +
BHYTPEHHETO TPEHHUS BO3yXa
9 | UccnenoBaHue 21EKTPOCTATHUECKOTO MOJIS 2 +
10 | M3mepenune EMKOCTH KOHJEHCATOpa 2 +
11 | M3mepeHue conpoTUBIECHUS TPOBOJHUKOB METOIOM MOCTa YUTCTOHA 4 +
12 | U3ydyeHue 1enu NOCTOSTHHOTO TOKA 4 +
13 | M3mepeHne ropu30HTAIBHON COCTABIISIONIEH MarHUTHOTO OIS 3eMJIIH 2 +
14 | M3yyeHue 1ieny NepeMeHHOro TOKa M OTpeeIeHUe MHAYKTUBHOCTH KaTYIIKU 2 +
15 N3yuenue qudpakiuu cBeta 1 onpeeaeHne JIMHbI CBETOBON BOJIHBI IIPU 5 +
MOMOIIY TU(PAKITMOHHON PEIIETKU
16 | IlomydeHue U aHAJIU3 NOJISPU30BAHHOTO CBETA 2 +
17 W3yueHne BpaleHus MI0CKOCTH NOJSPU3AUK CBETa ONTUYECKH aKTUBHBIMU 4 +

BCIICCTBAMH
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18 | M3y4yeHue ONTHYECKUX MHPOMETPOB 2 +
19 | Usydenue 3akoHOB BHENTHETO GoTodPderTa 2 +
20 | AHanu3 creKTpa M3JIy4yeHHs ra3opa3psiiHON JIaMIIbl 2 +
21 | AHanu3 ceKTpa M3JIy4eHHs JaMIlbl HAaKaJIMBaHUs 2 +
HTtoro 50 | 20%
3aounas popma o0yueHusn
o 3
a g g
IN QO m
Ne . 88| g¢
HaumenoBaHnue 1abopaTopHbIX 3aHITUN 53| 508
/T EF | £ &
> g 2
=
1. | V3yueHune MeXaHMYECKOTO JIBUKCHHS HAa MalllHe ATBYa 2 +
2. | Onpenenenne BI3KOCTH XKUAKOCTH TIo MeTo1y CTOKca 2 +
3 OmnpenereHrne TOPU3OHTAILHOM COCTABIISIONIEH HAMPSKEHHOCTH MarHUTHOTO 5 +
" | monst 3emun
4. | UccnenoBanue 3IEKTPOCTATUHICCKOTO TOJIS 2 +
5 N3ydenne nudpakiuu cBeTa 1 onpeesieHUe JUTHHBI CBETOBOH BOJIHBI ITPU 5 +
" | momomnu TuPaKIMOHHON PEeETKU
HTroro 10 20%
4.4. Conepxanuve NPpaAKTHYECKUX 3aHATHI
Ounas ¢gopma 00yueHust
R
8 g 2
I ) Q m
Ne . 8o | &8
HanmeHoBaHME MPaKTUYECKUX 3aHATUI =z | £
I BT 2R
] S o
=~ l% =
1 Kunemartuka 2 +
2 JlnHamuka 4 +
3 3aKOHBI COXPAHCHHS 4 +
4 MexaHnyeckue KoJieOaHus ¥ BOJTHBI 4 +
5 DNeMEHThl MOJIEKYJISIPHOM U CTATHCTUYECKON (PU3HKHU 4 +
6 DJIEMEHTHI TEPMOJUHAMUKH 4 +
7 DJIEKTpOCTaTUKA 4 +
8 IToCTOSTHHBIN TOK, JIEKTPHUYCCKUE IIETTH U MATCPUAIIBI. 4 +
9 [TocTossHHOE MarHUTHOE NOJIe 4 +
10 | DnekTpoMarHuTHBIE KOJeOAHUs U BOJIHBI. 4 +
11 | I'eomerpuueckasi 1 BOJHOBas ONTHKA 4 +
12 KBaHTOBas ontuka 4 +
13 | DneMeHTH KBAaHTOBOM MEXaHUKU M aTOMHOM (pU3HKH 2 +
14 ATOMHOE PO U DJIIEMEHTAPHbBIE YACTUIIbI 2 +
HTroro 50 20%
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3aounas popma oOyueHust

w/n HanmeHnoBaHue IpakTUYECKUX 3aHATHN

KonuuectBo

JacoB

[IpakTuueckas
MTOITOTOBKA

Kunemaruka v quHaMuka MaTepuaIbHOM TOUKU U TBEPAOIO Tesa. 3aKOHBI
coxpaHeHus. MexaHnueckue KojeOaHus U BOJIHBI.

N

+

2 OnekrpocTtaTuka. [[IoCTOSTHHBIN TOK, AIEKTPUUECKHUE IIEMTU U MaTePUAIIbI.
) [TocTosiHHOE MarHUTHOE T0JI€. DJIEKTPOMArHUTHBIE KOJIEOAHUsI U BOJIHBIL.

Hroro

20%

4.5. Buabl u cofep:kaHue CAaMOCTOSATEILHOI PadoTHI 00y4AIOIIMXCS

4.5.1. Buspl caMOCTOSATENBHOM pabOThl 00Y4arOIIUXCsI

KonmuectBo wacos
Buaer camocTtosiTenbHON pabOTHI 00yUATOIIAXCST
p yHarom Ounas dhopma 3aouHas popma
o0yueHus 00y4deHus
[ToaroroBka K MPaKTUYECKUM 3aHSATUSIM 42 8
[ToaroroBka K J1abOpPaTOPHBIM 3aHATHSM U K 3aIIUTE 44 32
1a00paTOPHBIX padOT
CamocTosATenpHOE N3yUYeHNE OTACIBHBIX TEM M BOTIPOCOB 25 222
[ToaroroBka K MpOMEKyTOYHOM aTTeCTalMN 9 18
HTroro 120 280
4.5.2. CogepxaHue caMOCTOSATEIBHON pabOTHI 00YYarOIINXCS
KonuuectBo
No JacoB
i HaumeHnoBanue TeM 1 BOIPOCOB Ounas 3a0unas
thopma dopma
o0yueHuss | oOydeHus
1. Kunemaruka. 3agaun OaaIMCTHKH, HaBEIECHHS HA I€1b, ONTHMHU3AIUU 8 29
JBUKEHUSI, UX IPUMEHEHUE B arPOMHKEHEPUH.
2. Jlunamuka. PeaktuBHOe nBrokeHue. [[BrkeHrne HeOeCHBIX Ten. [1on€Ter 8 20
B KOCMOC. Y CTOWYMBOCTD JABMKEHUS. | ©POCKOMBI.
3. 3akoHbl coxpaHeHusd. [lepegadya MOIIHOCTH B MEXaHUYECKUX CUCTEMAX.
[Ipobnema Oe3omopHoro naBwxkeHus. [IpoGnemMa BEYHOTO JBHUTrATENS 8 20
MEPBOTo poJia.
4, MexaHndyeckue KoJieOaHusi U BOJHBL. PacuéT KOHKPETHBIX COCTOSIHUHN U 8 20
oTmpeJieNieHue COOCTBEHHBIX YaCTOT KOJIeOATEIbHBIX CHCTEM
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S. DNeMEeHTBl MOJICKYJSIPHOM M CTaTHUCTHUYECKOW ¢u3uku. OcoOeHHOCTH
KUJIKOro coctosHus. [loBepxXHOCTHOE HaTSHKEHUE, CMaddMBaHUE, 8 20
Kanusuispel. [louBeHHast Biara v oJIMB PACTEHUM.

6. DOneMeHThl TEPMOAUMHAMUKHU. TeroBasi SHEpreThKa U €€ 3K0JI0rH4eCKUM

10 20
acriekT. Tenaou30sus, METO1bl SKOHOMUU TEILIA.

7. Onekrpocratuka. CTaTUYECKOE IJICKTPUUYECTBO. OIJIEKTPU3ALUS TEJ. 10 20
I[BI/DKGHI/IG 3apsKCHHBIX YaCTUIL] B JJICKTPHUYCCKUX I10JIAX. Amnanornu
MCKAY DJICKTPOCTATUUCCKUM W I'PABUTALMOHHBIM IIOJISIMU.

8. [ToCTOAHHBIN TOK, AJIEKTPUYECKUE LIETIU U MaTepHalibl. DJIEKTPUUECKUM 10 20
TOK B XHUJIKOCTSX ¥ ra3zax. KopoHHBbIH pa3psia. DnekTpohuiabTpsl.

9. TTocrogunoe maruntHoe noJie. [locTossHHBIE MAarHUTBl. MaruuTHOE IT0JIE 10 20
3emun. JIBmKeHUWE 3apsHKSHHBIX YAaCcTHI[ B MArHUTHBIX TOJsAX. Macc-
CIIEKTPOMETPHSL.

10. | DnekTpoMarHWTHBIC KOJeOaHWS © BOJHBL 300peTeHme paiwo. 8 20
Ilepenaua curnanoB. PaguocBs3p u paavosokanus. MHUKpPOBOJIHOBas
TEXHHUKA.

11. | l'eomerpuueckass W BOJHOBas oNTHKA. ONTHYECKHE W300paKEHHUS. 8 20
Mexanusam 3peHusi, jgedekTbl 3peHus. OnTHdeckue SIBICHHS B
aTmocdepe.

12. | KBanToBas (hm3mka. DJIeMEHTHl KBAaHTOBOW ONTHKHU. JIFOMUHECIICHIIHS. 8 16
BeIHyX/IeHHOE€  M3Iy4yeHUWE W OINTHYECKHE KBAHTOBBIE TI'E€HEPATOPHI.
®ortonsl. OnbIT béte, ahpdpexr Komnrona.

13. | ®u3mka aromMa W DJIEMEHTH (U3UKH TBEPIAOTO Tela. DIIEMEHTHI 8 17
KBAaHTOBON MexaHMKH. [locTaHOBKA 3ajau O JBMKEHUM MUKPOYACTHIL.
Omnepatops! pu3nuecKux BenUurH. KBaHTOBbBIE COCTOSIHMSI.

14. | Snepnas ¢uzmka. ATOMHOE SAPO M DJIEMEHTApHBIC YaCTHIIBI. 4 13
WNonuzupytomiyie u3i1y4eHUs U OLEHKAa MX JCWCTBUS HAa MaTepHallbl U
YKUBBIC OpraHU3MBI. MeTo sl W3MEepeHHs MHTEHCUBHOCTHU
WOHU3HUPYIONINX U3TydeHUH. ECTeCTBEHHBIN paTualimOHHBIN QOH.

15. | CoBpemenHas ¢pu3uveckas kKapTuHa Mupa. Ponb Gpu3uku B pa3BUTHH 4 12
TEXHUKHU M arpOIPOMBIIIUICHHOTO MTPOU3BOJICTBA.

Hroro 120 280

5. YueOHO-MeTOAUYeCKOe o0ecneueHrne CaMOCTOSITEIbHOM PadoThl 00y4aromuXxcst
0 JUCIHHUILINHE

YueOHOo-MeToanueckue pa3padotku umerorcs B Hayunoit 6ubnuorexke ®I'BOY BO IOxHo-
VYpanbckuii ['AY:

1. MonekynapHas (u3MKa U TEpMOJMHAMUKA [DIEKTPOHHBIN pecypc] : y4eO. mocobue s
CaMOCTOSITENIBHOM pabOThl CTYIEHTOB OYHOW M 3a04HON (opMbl 00yueHus [HampasieHuit 35.03.06
Arpounkenepus, 13.03.02 Dnekrposnepreruka u sekrporexHuka, 19.03.02 ITpoaykTel nutanus u3
pacturenpHOro  cwipbsi, 23.03.03 Okcrmyatanus  TPaHCHOPTHO-TEXHOJOTHYECKUX MAIIUH U
KOMIUIeKcoB, crnenuanbHocTH 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHE CpeacTBal /
OxHo-Ypansckuit ['AY, UncTutyT arponnxeneput ; coct. E. M. bacapbiruna. - YensOunck: FOxHo-
VYpansckuit 'AY, 2019. - 47 c. : Tabn. - bubmmorp.: c. 47 (5 Ha3B.). Pexum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nyUecKue OCHOBBI KIACCHUECKON MeXaHuu [DNeKTpOHHBINA pecype] : yued. mocodue Juist
CaMOCTOSITEJIbHOW PabOThl CTYAECHTOB OYHON M 3a0uHOW (hopMbl 0OyueHus [Hampasienuit 35.03.06
Arpounskenepus, 13.03.02 Dnekrposnepretuka u 3nekrporexuuka, 19.03.02 ITpoaykTel nuTaHus u3
pacturenpHoro  cwipbsi, 23.03.03 OkcryaTanus  TPaHCHOPTHO-TEXHOJOTMYECKUX MAIIWMH U
KOMILIEKCOB, crenuanbHocTH 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJOTHYECKHE cpencTBal /
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http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

OxHo-Ypanbckuit 'AY, Uactutyt arpounxenepui ; coct. E. M. bacapeiruna. - Yensiounck: FOxHo-
VYpansckuii 'AY, 2019. - 99 c. : wun., Tabn. - bubmuorp.: c. 99 (5 nHa3B.). Pexxum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. DOnexrpocratuka. IlocTostHHBIN TOK [DNEKTpOHHBIH pecypc]: y4eO. mocobue s
CaMOCTOSITEIIbHOW PabOThI CTYAEHTOB OYHOM U 3a04. (popmer oOyuenus / FOxHo-Ypansckuii ['AY,
WuctutyT arpounkenepuu; coct. E. M. bacapbiruna - YensOunck: FOxuo-Ypansckuit 'AY, 2018 -
95 ¢. - loctyn u3 nokansHOM cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DJEKTpOMAarHWTHBIC SIBICHUS W KBaHTOBBIE 3((dexTsl [DIeKTpOoHHBI pecypc]: yueO.
nocodue i CaMOCTOSITETIbHON pPalbOTHI CTYJISHTOB OYHOM M 3a04. ¢opmbl oOyuenus / HOxHo-
VYpanbckuit I'AY, Huctutyr arpoumxkenepun; coct. E. M. bacapeiruna - Yensounck: HOxHo-
VYpanbckuit Ay, 2018 - 49 C. - Hoctyn u3 JIOKaJIBHOM CeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

6. D oHJ O1LIEHOYHBIX CPpEaACTB 1Jisl MPOBECACHUSA
HpOMe)KyTO‘IHOﬁ arrecranmuun oﬁyqaloumxca mo JMCHUIIJIMHE

Jlis yCTaHOBJIEHUSI COOTBETCTBHSI YPOBHSI MOATOTOBKM oOydarommxcsi TpeboBanusm OI'OC
BO pa3pabotan (oHI OLIEHOUHBIX CPEJICTB I TEKYIIEro KOHTPOJS YCHEBAEMOCTH U IPOBEIEHUS
MPOMEXYTOUYHOM arTecTaluu oOyyaromuxcs 1o aucuuiinHe. @OOHJ  OIEHOYHBIX CPENCTB
npeacrasieH B [Ipuioxenun.

7. OcCHOBHAs ¥ 1ONOJTHUTEIbHAS y4eOHAasl JUTEPaTypa, He00X0AMMast /Il OCBOCHUS
AUCHUTLIUHBI

OcHOBHas 1 TOTIOJTHUTEbHAS yueOHas uTeparypa umeercs B Hayunoit OuOnnoreke u
ANEKTPOHHOU MH(POpMannoHHO-00pazoBareasHou cpeae DI'BOY BO I0xHO-Ypansckuii [AY.

OcHoBHas1 JuTEparypa

I'pabdosckuit P.U. Kypc dusuku [DnextpoHHbiit pecypc]: yueb. mocodue / P.W. I'pabGoBckuii -
1.1. MockBa: Jlamp, 2012 - 608 c¢. - Jloctryn K TmOJMHOMY TeKcTy ¢ caiita ObC
Jlansb: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3178.

Wpanos, U. B. CoopruK 3ama4 1m0 Kypcy OCHOBBI ¢u3nku U Omodusuku : ydedbHoe mocoome / . B.
UsanoB. — 2-¢ m3n., ucnp. — Cankr-IlerepOypr : Jlans, 2021. — 128 c¢. — ISBN 978-5-8114-1349-
2.— Tekcr: omexrponHslii / JlaHe @ 2JIeKTpOHHO-OMOmuoTeyHas cucrema. —  URL:
https://e.lanbook.com/book/168419 .

JlusenneB H.M. Kypc dusuku [Dnexktponnslii pecypc]: yueonuk / H.M. JluBennes - Mockaa:
1.3.Jlanp, 2012 - 672 ¢ - Jloctyn K 1moJHOMYy Tekcty c¢ caiita OBbC
Jlanb: http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=2780.

CapenveB M. B. COopHHUK BOMpOCOB W 3ajau Mo oOmed (usuke [DIEKTPOHHBIH pecypc]
1.4. [Dnextpounslii pecypc] / CaenseB U. B. - Cankr-IletepOypr: Jlans, 2019 - 292 c. - Jloctyn
nojHOMY Tekcty ¢ caiita DBC Jlanb: https://e.lanbook.com/book/125441.

1.2.

Jlomo/JIHUTe/IbHASI JIUTEpaTypa

WBanos, 1. B. OcHoBHI puzuku u 6uodusmku : yuebnoe nocodbue / M. B. IBanos. — 2-e u3 .,
ucthp., norn. — Cankr-IlerepOypr : Jlans, 2021. — 208 c. — ISBN 978-5-8114-1350-8. —
Texcrt : anexTpoHHbIH // Jlanb : aneKTpoHHO-OnOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/168418 .

Uponos U. E. 3agauu no obuieit Gpusuke [ DneKTpoHHBIN pecype]: yuebHoe mocodue / Upoaos
1.6. U. E. - Canxr-IlerepOypr: Jlans, 2020 - 420 c. - JlocTyn K MOJHOMY TeKCTy ¢ caiita ObC
Jlans: https://e.lanbook.com/book/126942.

1.7 Kanamraukos H. I1. I[IpakTukym mo pemienuro 3aaa4 o ooduiemy kypey pusuxu. Konebanus u

1.5.
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BostHBL. Ontuka [OnekrponHslit pecype]: / Kanamnukos H.I1., KoxxeBankoB H.M., KoTsipio
T.B., Coupun I''.T". - Mockaa: Jlans", 2013 - Jloctyn k noaHomy Tekcry ¢ caiita ObC
Jlans: http://e.lanbook.com/books/element.php?pll_id=38839.

Kanamuaukos H. I1. [IpakTukyMm 1o pemeHuro 3a1a4 mo oouiemy kypey ¢pusuxu. OCHOBBI

KBaHTOBOH (u3uku. CTpoeHHE BeniecTBa. ATOMHAS U siiepHas pu3uka [ DIeKTpOHHBIN pecypc]:
1.8. / KanamaukoB H.IT., KoxxesaukoB H.M., Koteipiio T.B., Criupun I'.T". - Mocksa: Jlans", 2014 -

JocTyn k nomHoMy Tekcry ¢ caiita ObC

Jlans: http://e.lanbook.com/books/element.php?pll_id=49468.

Kanamnukos H.II. ®usuka. UaTepHeT - TecTUpoBaHUE 0a30BbIX 3HAHUN [ DNEKTPOHHBIN
pecypc]: / H.I1. Kanamaukos, H.M. KoxxeBaukos - Mocksa: Jlaub, 2009 - 150 c. - JlocTyn
MOJIHOMY TeKCTy ¢ caiita ObC

Jlansb: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=172.

Coopnuk 3amau no ¢usuke [Inexrpounsiit pecype]: / P. 1. bessepxuss, H. H. ['opoxoBckuii,
P. U. I'pabosckuii; [lox pen. P. U. I'pabosckoro - Mocksa: Jlanp, 2012 - 128 c. - JlocTtyn

" IOJIHOMY TeKcTy ¢ caiita ObC
Jlans: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3899.

1.9.

1.10

8. Pecypchbl nH(popMaAIOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « AHTEepHET», HE00OX0AUMBbIE
JJIS1 OCBOEHM Sl TUCIHUNJIMHBI

1. Enunoe OKHO IOCTyma K y4eOHO-METOIuYeCKUM pazpabdoTkaM https://roypray.pd

2. OBC «Jlanw» http://e.lanbook.com/

3. YuuBepcurerckas o6udamoreka ONLINE http://biblioclub.ru

4. ®uszuka. MexaHuka : BUPTYAIbHBIM aHAJIOT J1a00PaTOpHOTO OOOpPYAOBAHHS : OOyJaroUTUui
pecypce i caMOCTOSATENIbHONW pabOThl CTYACHTOB OYHOW M 3a09HOM (GopMbl 0O0ydeHUs. - TeKcT :
AJEKTPOHHBIN. - Ajpec B ceTu: https://edu.sursau.ru/course/view.php?id=3963

9. MeToguyecKkue yKa3aHus sl 00y4alomuXxcsi 0 OCBOECHUIO TUCIUILIUHBI

YueOHo-MeToanuecKue pa3padoTku uMeroTest B Hayunoit  OubnmoTexe u 3IEKTPOHHOU
nHpopManmoHHo-o06pazoBareabHO cpene PI'BOY BO I0xHO-Ypansckuii [AY:

1. MonekymsipHast (u3UKa U TepMOJAMHAMUKA [DNEKTPOHHBIA pecypc]| : ydel. mocobue s
CaMOCTOSITEIPHOW PabOThI CTYJEHTOB OYHOM M 3a04HO¥ (opmbl oOydeHus [HampasieHui 35.03.06
Arpounkenepus, 13.03.02 Dnekrposnepreruka u snekrporexuuka, 19.03.02 ITpoaykTel nutanus u3
pactutenbHOro  cbipbsi, 23.03.03 OkcrulyaTauus TpPAaHCIOPTHO-TEXHOJOTMYECKUX MAIUWH U
KOMILICKCOB, crerraiboctd 23.05.01 HasemHble TpaHCHOPTHO-TEXHOJOTHUECKHE cpenctsal /
HOxHo-Ypanbckuit 'AY, Unctutyt arpounkenepui ; coct. E. M. bacapeiruna. - YensOunck: FOxHo-
VYpansckuii 'AY, 2019. - 47 c. : T1abn. - bubmmorp.: c. 47 (5 wnHasB.). Pexum pgocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nyUecKue OCHOBBI KIACCHUECKON MeXaHuu [DNeKTpOHHBINA pecype] : yued. mocodue Juis
CaMOCTOSTEJIbHOW PabOThl CTYAEHTOB OYHON M 3a0uHON (hopmbl 0OydeHus [HampasieHuit 35.03.06
Arpounxenepus, 13.03.02 DnexkrposHepreruka u anekrporexHuka, 19.03.02 IIpoaykrsl nutanus us
pacturenpHOro  cwipbsi, 23.03.03 Okcrmyatanmus  TPaHCHOPTHO-TEXHOJOTHYECKUX MAIIWMH U
KOMIUIeKcoB, crnenuanbHocTH 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHE CpeacTBal /
OxHo-Ypansckuit ['AY, UncTutyT arponnxkeneput ; coct. E. M. bacapsiruna. - YensOunck: FOxHo-
VYpansckuit 'AY, 2019. - 99 c. : wn, tabn. - bubmuorp.: c. 99 (5 HasB.). Pexxum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. DOnexrpocratuka. IlocTosiHHBIM TOK [DJEKTpOHHBIM pecypc]: yued. mocobue s
CaMOCTOSITEJIbHOW PabOThl CTYAEHTOB OYHOM M 3a04. (opmel oOyuenus / HOxHo-Ypansckuii ['AY,
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Wucturyr arpounxenepuu; coct. E. M. bacapeiruna - YenstOunck: FOxuo-Ypansckuii AY, 2018 -
95 c. - loctyn u3 nokansHOM cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DJEeKTpOMAarHWTHBIC SIBICHUS W KBaHTOBBIC 3((dexThl [DIeKTpoHHBIH pecypc]: yueo.
nocobue i CaMOCTOSITETIbHON pPabOThI CTYJEHTOB OYHOM M 3a04. ¢opMbl oOyuenus / FOxHo-
Vpanbckuit I'AY, Huctutyr arpoumxkenepun; coct. E. M. bacapeiruna - Yensounck: FOxHo-
VYpanbckuit Ay, 2018 - 49 C. - Hoctyn u3 JIOKaJIBHOM CeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

5. DnexrpuuectBo. Marnerusm. OnrThka W KBaHTOBas (u3MKa [DIEKTPOHHBI pecypc]
mab0opaTOpPHBI TPAKTHKYM JUIS CTYACHTOB OYHOW W 3a04HOM (OpMBI OOyYCHHS [HAIpaBICHHUN
35.03.06 Arpounxenepus, 13.03.02 Dnexrposneprerrka u saekrpoTexHuka, 19.03.02 IIpomykThl
MUTaHUS U3 PACTUTEIBHOIO ChIpbs, 23.03.03 DkcrutyaTalys TpaHCHOPTHO-TEXHOJOTUYECKUX MaIIUH U
KOMIUIeKCOB, crneruanbHocTu 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTMUECKHE cpencTBal /
IOxnO-Ypansckuit 'AY, Uacturyr arpounkenepuu ; coct.: E. M. bacapeiruna, 10. A. HukummH. -
2-e w31, uchp. u Joi. - Yensounack: FOxuo-Ypansckuii [AY, 2019. - 182 c. : wi., Tabn. - bubmuorp.:
c. 182 (5 na3B.). Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. dusnueckre OCHOBBI MexaHUKHU. MonekynspHas pusuka U TepMOAMHAMUKA [ DIEKTPOHHBIN
pecypc] : mabopaTOpHBIM MPAKTHUKYM Uil CTYIAEHTOB OYHOM H 3a04YHOM (OpPMBI OOyUEHHS
[HampaBiennii 35.03.06 Arpoumkenepus, 13.03.02 DnekTposHepreTHKa U IeKTpoTexHuka, 19.03.02
[IpoaykTel muTaHuUs W3  pacTUTENbHOrO  Cbipbs, 23.03.03 Okcruryatanus TpPaHCIOPTHO-
TEXHOJIOTMYECKUX MAaIlMH W KOMIUIEKCOB, cnenuaibHocti 23.05.01 HazemMHble TpaHCHOPTHO-
TexHosiorudeckue cpeactal / OxHo-Ypansckuii I'AY, UHctutyT arpoumxkenepuu ; coct.. E. M.
Bacapeiruna, 0. A. HukummH. - 2-¢ u3a., ucnp. u jgor. - Yemstounck: FOxHO-Ypansckuit [AY, 2019.
- 136 ¢ : wn, Tabm. - C mnpun. - bubmmorp.: c. 133 (5 m=nas.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

7. Jlaboparopnas pabota Nel. OmpeneneHue YCKOPEHUS CHIIBI TSHKECTH C TIOMOIIBIO
MaTeMaTHYeCKOro MasTHUKA : METOJWYECKHE YKa3aHUs JUIS CaMOCTOSITENIbHOM pabOThl CTYAEHTOB
OYHOW ™ 3a04HOM ¢opMm oOyueHus [Hampasienuit 35.03.06 Arpoummxenepus, 13.03.02
DJIeKTpO3HEpPreTuka u 3nekTporexHuka, 19.03.02 IIpoaykTsl NmUTaHUSA U3 PACTUTEIBHOTO ChIPHA,
23.03.03 Okcrutyatanus TPAHCIOPTHO-TEXHOJOTUYECKUX MAIIMH M KOMIUIEKCOB, CHENHAIbHOCTH
23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJOTHYECKHE cpeacTBa] / coctaButenu: E. M. bacapeiruna, O.
A. Huxkumus ; FOxHO-Ypansckuit 'AY, UHcTuTyT arpomwkenepun. - Yensouuck: KOxHO-Y panbckuid
I'AY, 2021. - 10 c. : w1., Taba. - bubnuorp.: c. 10 (8 Ha3B.). - TeKCT : AMEKTPOHHBIN. - AJIpeCc B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/20.pdf

8. Jlaboparopnas pabota Ne2. VccnemoBaHue paBHOYCKOPEHHOIO IBMIKEHHUS Ha MallllHE
ATByza : METOAMYECKUE YKA3aHUS JJIi CAMOCTOSITEIbHOM pabOThI CTY/IEHTOB OYHOM U 3a04HOM (hopMm
o0yuenus [Hampapneruit 35.03.06 Arpourskenepus, 13.03.02 DnekTpol’HEpreTuKa U IEKTPOTEXHUKA,
19.03.02 IIpogykTsl NUTaHUS W3 PACTUTENBHOTO ChbIpbs, 23.03.03 DOkcmutyatauus TpPaHCHOPTHO-
TEXHOJIOTMYECKUX MaAIIMH M KOMIUIEKCOB, crenuaibHocTd 23.05.01 HaszemHble TpaHCcnOpTHO-
TexHoJjorudeckue cpeactsal / cocraputenu: E. M. bacapeiruna, F0. A. Hukumms ; FOxHO0-Y panbckuit
I'AY, Uuctutyt arpomxkenepun. - Yensounck: KOxuo-Ypansckuit 'AY, 2021. - 10 c. : ui., Tabmn. -
bubmuorp.: c¢. 10 (8 Ha3B.). - Texkct : OIEKTpOHHBIM. - Azjpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/21.pdf

9. JlaboparopHas padora Ne3. OmpeneneHre MOMEHTa HMHEPIUU Tela METOJIOM KPYTUIBHBIX
KoJeOaHui : MEeTOAMYecKue yKa3aHHs AJIs CaMOCTOSITENIbHOM pabOThl CTYIAEHTOB OYHON M 3a04HOU
¢opm oOydyenus [HampaBieHuit 35.03.06 Arpoumxenepus, 13.03.02 DOnekrposHepreTuka Hu
anekrpoTexHuka, 19.03.02 IIpoaykTsl mUTaHMS U3 PacTUTENBHOrO ChIpbs, 23.03.03 Oxcmuryaranus
TPAHCIIOPTHO-TEXHOJIOTUUECKUX MAIIMH W KOMIUIEKCOB, cnenuanbHoctd 23.05.01 Ha3zemHuslie
TPaHCIOPTHO-TEXHOJIOTUYeCKue cpenctBa] / cocraButenu: E. M. bacapeiruna, HO. A. Hukumus ;
OxHo-Ypansckuit 'AY, UuctutyT arponxenepuu. - Yenaounck: FOxuo-Ypansckuii [AY, 2021. -9
c. : wL, Tabm. - bubmmorp.: c. 9 (8 Ha3p.). - Tekcr : 9IEeKTPOHHBIA. - AJnpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/22.pdf
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10. JlabGoparopnas pabota Ne4. VI3ydeHwe TapMOHHYECKOTO KOJEOAaHUS C TIOMOIIBIO
MPYKUHHOTO MasiTHUKA : METOJUYECKUE YKA3aHUS ISl CAMOCTOATEIbHON pabOThl CTYIEHTOB OYHOM U
3a04HOM (opm oOyuenus [HampasieHuil 35.03.06 Arpounxenepus, 13.03.02 DnexkTposHepreTika u
anekrpoTexHuka, 19.03.02 IlpoaykTsl mUTaHMUS U3 PaCTUTENBHOrO Chipbs, 23.03.03 Oxcmryaranus
TPAHCIIOPTHO-TEXHOJOTUYECKMX MAIlMH W KOMILIEKcoB, crnenuanbHoctd 23.05.01 Haszemnsle
TPaHCIIOPTHO-TeXHOJIOTHYeCKue cpenctBa] / coctaputenu: E. M. Bbacapeiruna, 0. A. Hukumun ;
HOxHo-Ypanbckuit 'AY, UnctutyT arpowkenepuu. - Yensounck: KOxuno-Ypansckuit 'AY, 2021. -
10 c. : wn, tabn. - bubmuorp.: c. 10 (8 Ha3B.). - TekcT : 27EKTPOHHBIH. - AJpec B CETHU:
http://nb.sursau.ru:8080/localdocs/fisika/23.pdf

11. JlaGoparopnasi pabota NeS. HMccienoBaHue 3aTyxaroImuX KOJICOAHWUH : METOAWYECKHE
YKa3aHMsl JAJIs1 CAMOCTOATEIBHOW pabOTHI CTYIEHTOB OYHOHM U 3a09HOU (hopM 0OydeHUs [HampaBIeHHHA
35.03.06 Arpoumnxenepus, 13.03.02 Dnextposneprerrika u snekTpoTexHuka, 19.03.02 IIpomykTs
MUTaHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 DkcrutyaTalys TpaHCIOPTHO-TEXHOJOTUYECKUX MaIIUH U
KOMIUIeKCOB, crneruanbHocTu 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHUECKHE cpencTBal /
cocrapurenu: E. M. bBacapeiruna, 0. A. Hukumun ; FOxHOo-Ypanbckuit 'AY, HWuctutyt
arpowxkenepui. - Yensiounck: FOxuo-Ypansckuit 'AY, 2021. - 10 c. : ., Taba. - bubauorp.: c. 10 (8
Ha3B.). - TeKCT : 2NeKTpOHHBIN. - Anipec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/24.pdf

12. JlaGopatopnas pabora Ne6. OmpeneneHne MOMEHTa WHEPUWH MasTHUKa MakcBemna :
METOIUYECKUE yKa3aHUs IJI CaMOCTOATEIbHOU paboThl CTYJIEHTOB OYHON U 3a04HON PopM 00yueHus
[manmpaBnennii 35.03.06 Arpoumxkenepus, 13.03.02 DnekTposHepreTuka u 3aekTpoTexHuka, 19.03.02
[IpoaykTel muTaHuMs W3  pacTUTENbHOro  Cbipbs, 23.03.03 Okcruryartanus TpPaHCIOPTHO-
TEXHOJOTMYECKUX MAIIMH W KOMIUIEKCOB, cnenuaibHocti 23.05.01 HazeMHble TpaHCHIOPTHO-
TexHojorudeckue cpeactsal / cocraButenu: E. M. bacapsiruna, 10. A. Hukunms ; FOxHo-Y panbckuit
I'AY, Uuctutyt arpomwxkenepun. - Yensounck: HOxuo-Ypansckuii I'AY, 2021. - 9 c. : un., Tabm. -
bubmuorp.: c¢. 89 (8 ma3.). - Tekcr : DNEKTpPOHHBIH. - Azpec B  CETH:
http://nb.sursau.ru:8080/localdocs/fisika/25.pdf

13. JlaGoparopnHast padotra Ne7. OmpeneneHue CKOPOCTH MYIH C TOMOIIBI KPYTHIJIBHO -
0aJUIMCTUYECKOTO MasTHUKA : METOJWYECKUE YKa3aHHs ISl CAMOCTOATEIbHOW pabOThI CTYIEHTOB
OYHOW ™ 3a04HOM ¢opMm oOyueHnus [Hampasienuit 35.03.06 Arpoumxenepus, 13.03.02
DJIeKTpO3HEPreTuka M 3ekTpoTexHuka, 19.03.02 IIpoaykTsl NMUTaHUSA U3 PACTUTEIBHOTO ChIPHA,
23.03.03 Okcrutyatanus TPAHCIOPTHO-TEXHOJOTUYECKUX MAIIMH M KOMIUIEKCOB, CIEUHAIBHOCTH
23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJOTHYECKUE cpeAcTBa] / cocraButenn: E. M. bacapriruna, 1O.
A. Huxkumus ; FOxHO-Ypansckuit 'AY, UHcTuTyT arpomwkenepun. - Yensounck: KOxHO-Ypanbckuii
I'AY, 2021. - 10 c. : un., Tabn. - bubmmorp.: ¢. 9-10 (8 Ha3B.). - TeKCT : 3MEKTPOHHBIN. - AJpeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/26.pdf

14. JlabGoparopnas pabora Ne§. M3ydeHue ynpyroro u HEyNpyroro yjaapa : METOIUYECKHE
yKa3aHus JUIsl CaMOCTOSITEIbHOIM paboThl CTYJIEHTOB OYHOM M 3a04HO opM 00yueHus [HarpaBiIeHUN
35.03.06 Arpounxenepus, 13.03.02 Dnexrposneprervika U snaekTpoTexHuka, 19.03.02 IlpoaykTs
MUTAaHUS U3 PACTUTENBHOTO ChIpbs, 23.03.03 Dkcmyaranus TPaHCHOPTHO -TEXHOJIOTUYECKUX MAIIUH U
KOMIUIeKCOB, crneruanbHocT 23.05.01 HaszemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE cpenacTBal /
cocraButenu: E. M. bacapeiruna, 1O. A. Huxumumn ; HOxHo-Ypansckuit 'AY, HWucturyr
arpomxkenepui. - Yensounck: Oxuo-Ypansckuii 'AY, 2021. - 14 c. : un., tabn. - bubnuorp.: c. 13-
14 (8 Ha3B.). - Tekcr : aneKTpoHHBIHN. - Afpec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/27.pdf

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble IIPH OCYIIECTBJICHUHU
0o0pa30BaTeIbHOIO NMpoIecca MO0 JUCHUILINHE, BKJIYAs NMepedyeHb NPOrPaAMMHOr0 odecnedyeHns
U HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit Oubnuoreke ¢ TepMUHAIBHBIX CTAHIIMNA MPEJOCTaBIISETCS TOCTYI K 0a3aM JaHHBIX:
- TexakcnepT (nH(popMaMOHHO-cripaBoyHast cucrema 'OCToB);
- «Cenpxo3TexHUKa» (ABTOMAaTU3UPOBAHHAs CIIPABOYHAsS CUCTEMA).
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11. MaTepuajibHO-TeXHUYecKas 0a3a, He0OXoAUMAS JJIsl OCYIIeCTBJIEHUS
00pa3oBaTe/ILHOI0 MpoLecca Mo JMCUUILINHE

YuyeOHble ayIMTOPUMU UIsl TPOBeJEHHS 3aHATHH, NPeIyCMOTPEHHBIX MPOrpaMMOoii,
OCHAIlleHHbIe 000pyI0BaHHEM H TeXHUYEeCKHMMH cpeacTrBamu o0ydenusi. I[lomemeHuss anas
CaMOCTOAITEIbHOI padoThl 00y4YaroIIUXCs

[Tomemenue ansa camocrtositenbHOM paboTel 454080, YensOunckas o6i., r. YensOuHCK,
npocnekt Jlenuna, 75, rmaBHbIi Kopiyc, ayautopus Ne303.

VYueOHass ayauTopusi JUIS TPOBEICHUS 3aHATHH JIEKIMOHHOTO W CEMHUHApCKOTO THIIA,
KypCOBOTO MPOEKTHPOBAHHS, TPYNTIOBBIX W WHAWBUIYAILHBIX KOHCYIbTAIUN, TEKYIIETO KOHTPOJS U
npoMexyrouHoi arrectanuu,454080, Yensbunckas o6m., r. Yensbunck, yia. Kpacnas, 38, yueOHbIi
kopiyc, ayautopun Ne 3105.

VYdeOHbIe aymUTOPUM JUIS TIPOBEACHUS 3aHATHH JIGKIIMOHHOTO WM CEMHHAPCKOTO THIIOB,
TPYIIOBBIX U HHIMBHIyaTbHBIX KOHCYJIBTAINHN, TEKYIIETO KOHTPOJIS M MPOMEKYTOUYHOW aTTECTAIlNH,
OCHaIIeHHas: 000pyJOBaHNEM U TEXHUYECKUMH CPEACTBAMU JUIS BBIIOJHEHHS JTaO0OpaTOPHBIX paboT
454080, YensOunckas o61., T. Uenmsiounck, yn. Kpacuas, 38, yueOnbIil Kopmnyc, aymuropun Ne 2093,
2055.

IlepeyeHb 000PYIOBAHUS W TEXHHUYECKHX CPEIACTB 00y4eHMsI

Ayn. 303 HOVTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/D0OS/15.6;
IIEPCOHAJIBHBI KOMITBIOTEP B KOMITJIEKTE: cucremnsiii 61mok Pentium E 5400 2.7GHZ,
xectkuid auck 250 Gb, monutop 19" LCD, knaBuarypa, mbims — 30 mr.; IPUHTEP CANON LBP-
1120 nazepnsrit; Dxpan ¢ anekrpornpuBoaoM; [IPUHTEP CANON LBP-1120 nazepnsiii; UK ITYJIBT
AY JIA DKPAHA C DJIEKTPOITPMBOAOM; KOJIOHKH 5+1 SVEN IHO.

Ayn. 2053, 2093: VYcranoBka saboparopHas «MasTHHK YHUBEpCAIbHBIN», YCTaHOBKa
naboparopnas «MastHuk MakcBenna»; YcraHoBka jJaboparopHas «CoynapeHue mapoBy;y cTaHOBKa
naboparopHas «MamuHa ATByJa»; YCTaHOBKa [UIsl  OMNpPEAEICHHsS OTHOILIEHUS  YAENbHBIX
TEIUIOEMKOCTeH Bo3Ayxa; YcraHoBKa jaboparopHas «lupockom»; Harmsnnele ydeOHbIE MOCOOUS;
Kommnekt mnaboparopum "DnextpuuecTBo u MarHeTusM"; Monoxpomarop YM?2;VcraHoBka mis
W3YYEHHS 3aKOHOB T'€OMETPUYECKOW OMNTHKH;YCTaHOBKA I U3Y4YeHUS NUpaKiuu;yCTaHOBKA IS
U3ydyeHUs HHTepdepeHlInHr CBeTa; YCTaHOBKA A M3Y4YEHUS NOJSPH3ALUN CBETA;Y CTaHOBKA IS
U3y4yeHHUs aOCOJIFOTHO YEpHOTO Tesa; YCTaHOBKAa Ui MCCIENIOBAaHUS XapaKTEPUCTUK BaKyyMHOI'O
(dhoTo37IEMEHTA.
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IIPH/IOKEHHE

®OH/I OHEHOYHbBIX CPEJCTB

JUTS TEKYIIETO0 KOHTPOJIS YCIICBAEMOCTH U IIPOBEJCHHS MIPOMEKYTOYHOM aTTeCTAllUN
00yJaronuxcs
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COJIEP)KAHUE

KomnereHnuu u ux HHAUKATOPHI, (GOPMUpPYEMBIE B MPOILECCE OCBOCHUS TUCIUIITUHBI

IToxazarennu,

c(hOPMHUPOBAHHOCTH KOMITETEHITUI

Tunosble KOHTPOJIBHBIE 3a7aHUsI U (WJIM) MHbIE MaTepHalibl, HEOOXOAUMBIE JUISI OLEHKU
YMEHHUH, HaBBIKOB U (WIM) OMNbITa JAEATEIbHOCTH, XapaKTEPU3YIOLIUX

3HAHHH,

c(hOPMHUPOBAHHOCTH KOMITETCHIIUH B TIPOIIECCE OCBOCHHMSI TUCITUTLIAHBI

Metoanyeckne MaTepualibl, OIPEACIIAIOMNE IPOLEAYPhl OLICHUBAHUS 3HAHNUN, YMEHU,

HABBIKOB ¥ (MJIM) OTIBITA ICATEIHHOCTH, XapaKTEPU3YIOIIHX CPOPMUPOBAHHOCTh
KOMIIETEHIINHI
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1. KoMnerenuyu u ux HHAUKATOPLI, (l)opMupyeMLIe B Ipouecce 0OCBOCHUA TUCHHUIIIMHBI

OIIK-1 CrnocobeH pemiath THIIOBBIE 337a4d MPO(EeCcCHOHATBHON AEATEILHOCTH HAa OCHOBE 3HAHUMN
OCHOBHBIX 3aKOHOB MAaTEMaTHUYECKUX W €CTECTBEHHBIX HAayK C TPUMEHEHHEM HH(OPMAIMOHHO-

KOMMYHUKAIIMOHHBIX TEXHOJIOTHI

HanmeHnoBaHue O1leHOUHBIX
®dopmupyemsie 3YH CpeIcTB
Kon 1 HanmeHnoBanme =
HHINKAaTOpa = g
JOCTHKEHHUS = E =
KOMIICTCHIIUHN 3HAHUA YMEHUS HaBBIKU Ex § ;‘ E
5] () o O
=g 25
2.
=
OOyyaromuiicst 1. Ompoc Ha 1. Dx3ameH;
OOyuaronuiics JIOJDKEH YMETh: OO0yuaronmics MPaKTHU- 2. 3ager
NA-1 onk-1. JIOJIKEH 3HATh! UCIIOJIb30BaTh JOJDKEH  BJAJETh. | YECKOM
I/ICHOHb3yCT OCHOBHBIC€ 3aKOHbI OCHOBHBIC 3aKOHbI HaBbIKaAMU: 3aHATHH,
OCHOBHBIE 3aKOHBI €CTECTBEHHO- €CTECTBEHHO- UCIIONIb30BaHHUS 2. Otuer o
€CTCCTBCHHOHAYYHBIX Hay4YHBIX Hay4YHBIX 3HAHUM OCHOBHBIX na6opaT0p-
JUCLIATUIAH JJIS JUCIUTIIINH JUCIUTIIINH 3aKOHOB HOH paboTe;
pelieHus (puzukm) st (puzukm) st €CTECTBEHHO- 3.Tectupo-
CTaHJapTHBIX 3aJ/la4 B peICHu A peICHN A Hay4YHBIX BaHUC
COOTBETCTBUHU C CTaHJAAPTHBIX 3a1a4 CTaHAApTHBIX 3a1a4 JUCIIUITIINH
HaIPaBJICHHOCTHIO B COOTBETCTBHH C B COOTBETCTBHH C (puzukn) nus
npoeccuoHaNbHOM HATpPaBJICHHOCTbIO | HANpPaBICHHOCTHIO perieHns
JeSATEIbHOCTH npodeccuoHaNbHOM | MpodecCHOHANILHON | CTaHIAPTHBIX 3a/1a4
JeSITeTbHOCTH JIeSITeTbHOCTH B COOTBETCTBHH C
—(b1.0.10-3.1) - (b1.0.10-V.1) HaIpaBJICHHOCTHIO
npoeccuoHaNbHO
JIeSITeTBHOCTH -
(b1.0.10-H.1)

2. Iloka3are i, KPpUTEPUM U IIKAJIA OLEHUBAHUS NHAUKATOPOB JOCTHKEHUSI KOMIIeTEeHIM I

I/IH-]. OIIK-1. I/ICHOJ'IBSYGT OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHbBIX AUCHUILINMH JJI PCIICHUA
CTaHAAPTHBIX 3a1a4 B COOTBETCTBUH C HAITPABJICHHOCTLIO HpO(beCCHOHaHBHOﬁ JACATCIIBHOCTH

dopmupyembIe Kputepuu u mikana orieHUBaHUs PE3yabTATOB OOYUEHHUS 110 AUCHUTUIHHE
3VH
HenocraTounslit JlocTaTounbIit Cpennuii ypoBeHb Bricokuil ypoBeHb
YPOBEHb YPOBEHb
b1.0.10-3.1 OObyuarommuiics He OO6yuarommiics cmabo OO6yuatrommiics ¢ OObyuatommmiics

3HACT OCHOBHBIC 3HACT OCHOBHBIC 3aKOHBI HEC3HAYNUTCIIbHBIMHU Tpe6yeM0i/'I CTCIICHBIO

3aKOHBI eCTCCTBCHHOHay‘-IHLIX OHII/I6KaMI/I nu IIOJIHOTBI 1 TOYHOCTHU

CCTCCTBCHHOHayTIHLIX JUCLIUIIINH ((I)I/ISI/IKI/I) OTACIIBbHBIMHA 3HACT OCHOBHBIC 3aKOHBI

TUCIUTUTAH ((HU3HUKN)
JUISL PELICHUSI
CTaH/APTHBIX 33714 B
COOTBETCTBUU C
HATPaBICHHOCTHIO
podeCCHOHATHHON
JIEATEILHOCTH

JUTSL PELCHUS
CTAaHJAPTHBIX 3a]a4 B
COOTBETCTBHH C
HAaIpaBJICHHOCTHIO
podeCCHOHATBFHON
JesATENbHOCTH

npoOeraMu 3HaeT
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
mucnuruiaH (pr3ukm)
JUTSL pEILICHUS
CTaH/IAPTHBIX 337124 B
COOTBETCTBUH C
HaTIPaBJICHHOCTHIO
npodeccroHaATBHOM
JIeATEeILHOCTH

€CTECTBEHHOHAYUHBIX
mucnuruiaH (pr3ukm)
JUTSL PEIICHUS
CTaHAAPTHBIX 33/1a4 B
COOTBETCTBUH C
HAIMpPaBICHHOCTHIO
npodeccroHaTbHOM
JIeATEeILHOCTH
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b1.0.10-V.1 OOyuwarommiics  He | OOyuvatommiics  cimabo | OOywarommiics ymeer | OOydatommiics — ymeer
yMEeT UCIIOIb30BaTh | yMEET  HCIIONB30BaTh UCIIOIb30BaTh UCTIONIb30BATh
OCHOBHBIE  3aKOHBI | OCHOBHBIC 3aKOHBI OCHOBHBIE 3aKOHEI OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYUYHBIX
muctuiuiiH (pusukm) | aucumuime  (Qusukwm) | guenuoinH (Qusukn) | aucuuiuimH  (pusnkm)
TSt peuieHus | st penreHus JUTISL pELICHUS JUTSt pelIeHusI
CTaH/IApTHHIX 337124 B | CTAaHNAPTHHIX 33jJa4 B | CTAaHIApTHHIX 33/1a4 B | CTAHJAPTHBIX 33/7a4 B
COOTBETCTBHH C | COOTBETCTBUU c COOTBETCTBHH C COOTBETCTBHH c
HaIpaBJICHHOCTHIO HAarpaBJIeHHOCTHIO HAarpaBJIeHHOCTHIO HAaIpaBJIeHHOCTHIO
nipoeccuoHaNbEHOMN npogeccroHabHOM npoeccroHaILHOM npoeccroHaILHOM
JEeATEILHOCTH JIeATENbHOCTH JIeATELHOCTH JIeITEIEHOCTH
b1.0.10-H.1 OOyuaroniuiics He OO0yuaronuiics cmado OO0yuarommiics ¢ OO0yuatonmics
BJIaJICET HAaBBIKAMHU BJIaJIceT HaBBIKAMHU HEOOTBIINMU CBOOOJIHO BIajieeT
UCIIOIb30BAHMS WCTIOIb30BaHMS 3HAHUI 3aTPyAHCHISIMA HaBBIKAMH
3HaHUH OCHOBHBIX OCHOBHBIX 3aKOHOB BJIaJIeeT HaBbIKAMH WCTIONIb30BaHMs 3HAHUH
3aKOHOB €CTECTBEHHOHAYYHBIX | HMCIOJNB30BaHUS 3HAHHUN OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX | JTUCHUIUIMH ((U3UKH) OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX
JUCHUTUIAH ((U3UKH) JUIS peLIeHus €CTECTBEHHOHAY4HBIX JICHUIDIHH ((DU3UKH)
JUISL pEILICHUSI CTaH/IapTHBIX 337124 B JMCHHUTITAH ((HU3HKH) JUTSL PETIICHUSI
CTaH/apTHBIX 337134 B COOTBETCTBHH C JUISL peILIeHUs CTaH/apTHBIX 3aJ1a4 B
COOTBETCTBHH C HAarpaBlIeHHOCTHIO CTaH/IapTHBIX 3aJ1a4 B COOTBETCTBHH C
HAarpaBJIeHHOCTHIO npogeccuoHaBHO COOTBETCTBHH C HAaIpaBJIeHHOCTHIO
npogeccuoHATBHOM JIeATENbHOCTH HAaIpaBlIeHHOCTHIO npoeccroHABLHOM
JeATENbHOCTH npoeccroHaNBLHOI JIeSITeIbHOCTH
JIeSTENbHOCTH

3. TunoBble KOHTPOJIbHBbIE 3aJaHUSA U (WIH) MHbIE MATEPHAJIbl, He00X0AMMbIe 1JIs1 OLeHKH
3HAHUI, YMEHHH, HABBIKOB U (MJIM) ONbITA AeSITeJIbHOCTH, XaPpAKTEPU3YIOIIHNX
c¢()opMHUPOBAHHOCTH KOMIIETEHIHI B Mpo1ecce 0CBOCHMS TUCIUNIUHBI

Tunosble KOHTPOJIBHBIC 33/1aHUS U MaTepHalbl, HEOOXOAUMBIE JJISl OLEHKU 3HAHUI, yMEHUHN U
HaBBIKOB, COZIEpXKATCs B yueOHO-METOAMUECKUX pa3paboTKax, MPUBEACHHBIX HIXKE.

1. MonekymsipHast (u3MKa U TepMOJMHAMUKA [DNEKTPOHHBIA pecypc]| : ydel. mocobue s
CaMOCTOSITEIPHOW PabOThI CTYJEHTOB OYHOM M 3a04HOM (opmbl 00ydeHus [HampasiaeHui 35.03.06
Arpounkenepusi, 13.03.02 Dnexkrposnepretuka u snekrporexHuka, 19.03.02 IIpoaykrsl nuTaHus u3
pactutenbHOro  chipbs, 23.03.03 DOkcrutyatanusi TPaHCHOPTHO-TEXHOJIOTMYECKMX MAIIMH U
KOMIUTIEKCOB, creruanbHocTh 23.05.01 HaszemHble TpaHCHIOPTHO-TEXHOJOTUYECKHE cpeacTBal /
IOxnO-Ypanbckuii 'AY, UuactutyTt arpounkerepuu ; coctT. E. M. bacapeiruna. - Yensounck: FOxHo-
VYpansckuii 'AY, 2019. - 47 c. : T1abn. - bubmmorp.: c. 47 (5 wnHasB.). Pexum pgocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nyecKue OCHOBBI KJIACCMUECKON MeXaHUM [DJIEKTPOHHBIN pecypc]| : yuel. mocobue amns
CaMOCTOSITENIbHOM pabOThl CTYIEHTOB OYHOW M 3a04HON (opMbl 00yueHus [HampasieHuit 35.03.06
Arpounkenepus, 13.03.02 DnexkrposnepreTuka u nekTporexHuka, 19.03.02 IIpoaykTel nuTaHus u3
pactutenbHOro  cbipbsi, 23.03.03 OkcrulyaTauus TpPaHCIOPTHO-TEXHOJOTMYECKUX MAIUUH U
KOMIUIeKcoB, crnenuanbHocTH 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHE CpeacTBal /
OxHo-Ypansckuit ['AY, Unctutyt arpounxeneput ; coct. E. M. bacapsiruna. - YensOunck: FOxHo-
VYpansckuit 'AY, 2019. - 99 c. : wun, 1abn. - bubmuorp.: c¢. 99 (5 mHasB.). Pexxum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. DOmnextpocratuka. IlocTostHHBIM TOK [DJEKTpOHHBIA pecypc]: yued. mocoOue Juis
CaMOCTOSITEJIbHOW PabOThl CTYAEHTOB OYHOM M 3a04. (opmbl oOyuenus / HOxHo-Ypansckuii ['AY,
Wuctutyt arpounxenepuu; coct. E. M. bacapeiruna - YenstOunck: FOxno-Ypansckuii AY, 2018 -
95 c. - loctyn u3 nokansHOU cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DneKTpOMarHuTHBIE SIBIEHUS W KBaHTOBBbIE 3((dexThl [DIeKTpoHHBIH pecypc]: yueo.
nocobue uis CaMOCTOSITETIbHON pPabOThl CTYJEHTOB OYHOM M 3a04. (hopmbl oOyueHus / IOxHo-
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Vpanbckuit I'AY, Huctutyr arpoumxkenepun; coct. E. M. bacapeiruna - Yensounck: HOxHo-
VYpanbckuit Ay, 2018 - 49 C. - Hoctyn u3 JIOKaIbHOM CeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

5. DnexrpuuectBo. Marnetusm. OnTuka M KBaHTOBas (u3MKa [DIEKTPOHHBI pecypc]
nabopaToOpHBIA TPAKTHKYM JUIS CTYACHTOB OYHOW W 3a04HOM (OpMBI OOy4YeHHs [HaIrpaBICHHUN
35.03.06 Arpounxenepus, 13.03.02 Dnexrposnepretrika u 3jekTporexHuka, 19.03.02 I[IpomykTbr
MUTaHUS U3 PACTUTEIBHOIO ChIpbs, 23.03.03 DkcrutyaTalys TpaHCHOPTHO-TEXHOJOTHYECKUX MaIIUH U
KOMITIEKCOB, crenuanbHocTH 23.05.01 HasemHBIE TpaHCHIOPTHO-TEXHOJOTHYECKHE CpencTBal /
IOxnO0-Ypansckuit 'AY, Uacturyr arpounkenepuu ; coct.: E. M. bacapeiruna, 0. A. Hukummus. -
2-¢ u3., uchp. u Joi. - Yensounck: FOxuo-Ypansckuii [AY, 2019. - 182 c. : wi., Tabn. - bubmuorp.:
c. 182 (5 nasB.). Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. dusnyeckre OCHOBBI MeXxaHUKHU. MonekynspHas pusuka U TepMOAMHAMUKA [ DIEKTPOHHBIN
pecypc] : mabopaTOpHBIA MPAKTHUKYM JUIsI CTYIAEHTOB OYHOM M 3a04YHOM (POpPMBI OOyUEHHS
[manpaBnenunii 35.03.06 Arpounkenepus, 13.03.02 DnexTposHepreTuka u eKTpoTrexHuka, 19.03.02
[IponykTsl mHMTaHHS W3  PaCTUTENBHOTO  cbipbs, 23.03.03 Oxcmiyaranus TpaHCHOPTHO-
TEXHOJIOTHYECKUX MAIIMH W KOMIUIEKCOB, crienuaibHocT 23.05.01 HazemHbie TpaHCHOpPTHO-
texHosiorudeckue cpeactral / OxHo-Ypansckuii 'AY, UHcTuTyT arpoumkenepuu ; coct.. E. M.
Bacapeiruna, 0. A. Hukumms. - 2- u3a., ucnp. u jgor. - Yemsiounck: FOxHO-Ypansckuit [AY, 2019.
- 136 ¢ : wn, Tabm. - C mpun. - bubmmorp.: c. 133 (5 =nas.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

4. MetoanyecKkue MaTepHuaJibl, ONpeaesone npouealypbl ONeHUBAHUS 3HAHUI, YMEHHUH,
HABBIKOB M (MJIM) ONBITA JEATEIbHOCTH, XapaKTepU3yIMX cGpOPMUPOBAHHOCTD
KOMIIeTEeHI U

B nmanHOM pa3zzgene MeToIMYECKHE MaTepualbl, OINpEAessaIonie MpOoleayphl OLEHUBAHUS
3HaHUW, YMEHWH, HAaBBIKOB, XapaKTEPHU3YIOMIUX O0a30BbIM 3Tam (OpMUPOBAHHUS KOMIICTCHIIUHA TIO
mucuuminHe «Ou3nKa», NpUBeIEeHbl IPUMEHUTENBHO K KaXKIOMY U3 UCIIOJIb3YyEeMBIX BUIOB TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTeCTalluu 00yJaroIuXCsl.

4.1. OueHouHbIe CPeICTBA /IS MPOBEIEHHsI TEKYINEro KOHTPOJISI yCeBaeMOCTH B Ipoiecce
NPaKTUHYeCKOi MOAr0TOBKH

4.1.1. Onpoc Ha NPAKTUYECKOM 3aHATUH

OTBeT Ha MPAKTUYECKOM 3aHATUU UCIOIb3YETCs JIJISl OLICHKH Ka4eCTBAa OCBOCHUS 00YJarOIIUMCS
OCHOBHO# TmpodecCHOHaIbHOW 00pa3oBaTeIbHON MPOTrpaMMbl MO OTAENBHBIM BONPOCAM H TeMaM
TUCHMIUIMHBL. Tembl M TMIaHbl 3aHATANA (CM. MeETOJpa3paloOTKH M. 3) 3apaHee COOOIIAITCs
oOyuarorumcsi. OTBET OILEHMBAETCS OLEHKON «OTIUYHO», «XOPOIIO», «YIAOBIETBOPUTEIHHO» WU
«HEYIOBIETBOPUTEIHHOY.

No Ol11eHOYHBIE CPEJICTBA Kox u HaumenoBanue
TunoBble KOHTPOJBbHBIE 3aJaHUS W (MIU) WHBIE MaTepHabl, WHAUKATOpa
HE0OXO0IMMBbIE 7S OLIEHKH 3HAHHM, YMEHHI, HABBIKOB U (MJIM) OTIBITa KOMICTCHIIUN
JIeATEIIBHOCTH, XapaKTepU3yIOIIUX c(hopMHpPOBaHHOCTH
KOMIETEHIIMI B IPOLIECCE OCBOEHUS AUCITUTUINHBI

1 | Juck pamumycom 20cM  Bpamiaercs COTJIaCHO  ypaBHEHHIO NJI-1 omnk-1.
¢=A+Bt+Ct? rne A=3 pax; B=- 1c; C = 0,1c?, ¢ - yron noBopora Hcnonbzyer
paauyca nucka. OnpenenuTts st MOMeHTa BpeMeHu 4,0 ¢ 3HaueHue OCHOBHBIE 3aKOHBI
yria MeXJy BEKTOpaMmH IOJIHOTO M HOPMAlbHOTO YCKOPEHWH, a | €CTeCTBEHHOHAYYHBIX
TaKXKe YUCJIO 000POTOB, CACTAHHBIX TUCKOM K JTAHHOMY MOMEHTY OT JUCIUILINH IS
Hayana BpamieHus. M300pa3uth BEKTOPHl BCEX KHHEMATHUECKUX pelieHus
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BCINYHH B yKa3aHHbII>'I MOMCHT BPEMCHHA CTaHJAPTHLBIX 3a/1a4 B

COOTBETCTBUU C
HAIPaBJICHHOCTHIO
npodeccrnoHaIbHO I
JICSITEIIbHOCTH

Kpurepun onenku otBera (Tall.) ITOBOIATCS A0 CBEICHHS OOyJaroIIMXCs B Hadayie 3aHSTHA.

Omnenka 00BsBISIETCS 00YJaIOIEMYCsl HETTOCPEACTBEHHO MOCIE OTBETA.

Ml kana

Kpurepun oneHuBanus

Onenka 5
(0oTM4HO)

- 00yJaronIuics MoJHO yCBOWII yueOHBIN Marepua;

- IPOSBJISACT HABBIKWU aHAJIM34A, 0606HICHI/I$I, KPUTHYCCKOI'O OCMBICIICHUSA
" BOCIIpUATUSA I/IH(l)OpMaIII/II/I, HAaBBbIKH OITMCaHUS OCHOBHBIX (1)I/I3I/I‘-I€CKI/IX
3aKOHOB, SIBJICHUI U MIPOLIECCOB;

- Marepual H3J0KE€H TIPaMOTHO, B OINPEIECICHHOW JIOTUYECKOU
MO CIE0BATETLHOCTH, TOYHO UCIIOJIB3YETCS TEPMUHOJIOTHS;

- TI0OKa3aHO YMEHHUE WJUTIOCTPUPOBATH TEOPETHUUECKUE TOJIOKECHHS
KOHKPETHBIMU IPUMEPAMH, IIPUMEHATh UX B HOBOM CUTYalUu;

- IPOJEMOHCTPUPOBAHO YMEHHUE PEIIATh 3a/1a4H;

- MOTI'yT OBITH AOMYIICHBI OJHA—ABC HETOYHOCTU IIPU OCBCIICHHUU
BTOPOCTCIICHHBIX BOITPOCOB.

Onenka 4
(xoporro)

OTBET YIOBJIECTBOPSET B OCHOBHOM TPEOOBAaHUSAM Ha OIIEHKY «5», HO MPH
9TOM UMEET MECTO OJIFH M3 HEJ0CTaTKOB:

- B YCBOGHUHW Yy4eOHOTO Marepuasa IOMyIIeHbl HeOOJIbIINe TPOOeIHI,
HE MCKa3MBIIIUE COJIEPKAHUE OTBETA,

- B pEIICHHUH 33124 JIOMYIICHbl HE3HAYUTEIbHBIC HETOUHOCTH.

Ornenka 3
(YIOBJIETBOPHUTEIIBHO)

- HETOJIHO WJIM HeMOCJeI0BaTeIbHO PACKPHITO CONEep)KaHue MaTepHaa,
HO TIOKa3aHO oOmiee MOHMMAaHHE BOIPOCAa U MPOJEMOHCTPUPOBAHBI
YMEHUS, JOCTaTOYHbIE JIs JaJIbHEHIIIETO YCBOCHHS MaTepuaa;

- HMEJNHCh 3aTPyAHEHUS WIM JOMYyUIEHbl OIIMOKH B ONpEAeTICHUN
HNOHSTHUM, WCHOJB30BAHUM TEPMHUHOJIOTUH, OINUCAHUU (UZUYECKUX
3aKOHOB, SIBJICHUI M MPOLIECCOB, PELICHUU 3a/1a4, UCIIPABICHHBIE MOCTIE
HECKOJIbKUX HAaBOSIIUX BOIIPOCOB;

- HEMOJHO€ 3HAaHME TEOPEeTHYECKOTO MarepHuana; oOydarouuiicss He
MO>KET MPUMEHUTh TEOPUIO B HOBOM CHUTYAIIHH.

Ouenka 2
(HEeYIOBIIETBOPUTEIHHO)

- HC paCKpPbITO OCHOBHOE COJACPIKAHNC y‘IC6HOFO Marepuala,

- 06Hapy>KeHo HE3HAHHWE WM HEIOHMMaHMe Oojbliell mian Hanbojee
Ba)KHOM 4acCTH y‘IG6HOFO mMarepuajia,

- JOIIYIICHBI OIINOKU B OIIPpCACICHUN HOHSITHfI, IIpu HCIIOJB30BaHUH
TCPMUHOJIOTHH, B OIIMCAHHUHU (1)I/I3I/I‘IGCKI/IX 3aKOHOB, SIBICHUM WU
IpouecCcoB, pCeIICHUMU 3adad, KOTOPbIC HE HCIIPABJICHBI IIOCJIC
HCCKOJIbKUX HABOIAIIHUX BOIIPOCOB.

4.1.2. OuenuBaHue oT4eTa 1Mo J1JabopaTopHOU paboTe

Otuer o nabopatopHOi pabOTe UCTIONIB3YETCs TSl OIICHKU KaueCTBa OCBOCHUS 00YyJaromuMCes
OCHOBHO# mpodeccuoHanbHOM 00pa30BaTeNbHONW MPOTrpamMMbl MO OTAETBHBIM TeMaM JAUCIUILIHHEIL.
Cogepxanne u opMa oT4eTa 1Mo Ja00pPaTOpPHLIM pabOTaM MPUBOIAUTCS B METOJAUYECKUX YKA3aHHIX K
naboparopabpiM pabotam (m. 3 ®OC). Conepkanue oT4eTa W KPUTEPHH OLEHKA OT4era (Tadil.)

JOBOJATCA 10 CBCACHUA 06yqa10m1/1x05{ B Haydajie 3aHSATHI.

Ne OueHouHble CpecTBa

Tumnonslie KOHTPOJIBHBIC 3aJaHUud U (I/IHI/I) HWHBIC MATCPUaAJIbI,

KOII N HAUMCHOBAHHC
HHJUKaATOpa
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HEOOXOUMBIC ISl OIEHKM 3HAHWW, yYMEHWH, HABBIKOB W (WJIH) KOMIIETEHIIHU
OMBbITa  JESATENBHOCTH, XapaKTePU3YIOUINX C(HOPMUPOBAHHOCTD
KOMHCTCHHI/Iﬁ B IpOHECCC OCBOCHU A NUCHUITJIMHBI
1 1. YTO Ha3bIBAETCA CUNON TAXKECTU? -1 onka.
2. YTo NnogHMMaeTcAa NoA CUN0M BCEMUPHOTO TATOTEHUA? Hcnonb3yer
3. 3anuwnTe bopmyny Ansa onpeaeneHmn YyCKOPEHUaA CUbl OCHOBHBIC 3aKOHBI
TAXKecTu. CCTCCTBCHHOHAYYHBIX
4. Kak onpepgenseTca ycKopeHue cBo60AHOro nageHms ¢ MOMOLLLbIO ARCIUTITIAH I
MaTeMaTM4YeCKOro MasTHWUKa? peLIeHI
CTaHIAPTHBIX 3a1a4 B
5. Y10 Ha3bIBaeTCA MaTeEMATUYECKMM MAATHUKOM? Aap o
v COOTBETCTBUHU C
6. Kax omnpemenuts mnepuoj KojeOaHU MaTEMaTUYECKOTO
9 HAIPaBJICHHOCTHIO
MasiTHUKA ! o
npodecCuoHaIbHOM
JEATEIbHOCTH

OTuer OLEHUBAETCS IO YCMOTPEHUIO MPENoAaBaTesss OLEHKOM «OTJIIMYHO», «XOPOILOY,
«YZIOBIIETBOPUTEIBHO», «HEYIOBIETBOPUTEIBHO» WM OLEHKON «3auTeHO», «HE 3auyTeHOo». OleHka
«3auTE€HO» CTaBUTCS oOydaromumcs, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KPHUTEpHUSM,
YCTAaHOBJIEHHBIM ISl TIOJIOKUTEIBHBIX OIICHOK («OTIMYHO», «XOPOIIOY», «YyIOBIETBOPUTEIHLHOR).
Onenka o0ObsABIsSETCS 00yUarOIMIEMYCsl HEMOCPEACTBEHHO MOCTIE CIaul OTYETa.

IIkana Kpurtepun onennBanus

- U3JI0)KCHHE MaTepHalia JIOTUIHO, TPaMOTHO;
- cBOOOJTHOE BJIAJICHHE TEPMHHOJIOTHEH;

- YMCHHE BBICKa3bIBaTh M OOOCHOBATh CBOMW CYXKJICHHUS NPU OTBETE Ha
KOHTPOJIbHBIC BOTIPOCHI;

- YMECHHE ONUCHIBATh (PU3NICCKUE 3aKOHBI, SIBJICHUS U MPOIICCCHI;

- YMCHHE NMPOBOJIUTH U OICHUBATH PE3YJIbTAThl H3MEPEHUI;

- CIOCOOHOCTH periaTh 3a1a4yH.

OrneHka 5
(oTIIMYHO)

- U3JI0KEHHe MaTepuasa JIOTUYHO, TPaMOTHO;
- cBOOOIHOE BJIaJICHHE TEPMHUHOJIOTHEH;

Onenka 4 - OCO3HAaHHOE TMPHUMEHEHHE TEOPETUYECKUX 3HAHUN Il OMUCAHUS
(xoporo) (u3MYECKUX 3aKOHOB, SBJIECHUM U MPOILECCOB, PELICHUS KOHKPETHBIX
3a/a4, TPOBEACHHUS M OICHUBAHMS PE3YIbTAaTOB HM3MEPEHHH, HO
coJiepskaHue U popma OTBETa UMEIOT OTJeNIbHbIE HETOUHOCTH.

- U3JI0KCHUE MaTE€puajia HECIIOJIHO, HETIOCIEA0BATECIIBHO,

- HCTOYHOCTH B OIIPCACIICHUU HOHHTHﬁ, B IPHMCHCHHU 3HAHUM I
OITMCaHUA (bl/ISI/I‘ICCKI/IX 3aKOHOB, SIBJICHUH U IpouecCoB, pPCIICHUA
KOHKPCTHBIX 3aJ1a4, IPOBCACHUA N OLUCHUBAHUSA PE3YJIIbTATOB HSMepeHHﬁ,

- 3aTPYJAHCHU: B 000CHOBAHHMH CBOUX Cy>KI[€HHI>i;

- O6H3py>I(I/IBaeTC$I HEOO0CTATOYHO FJ'IY60KOC INOHUMAHHUE HN3YUCHHOTIO
MaTrcpuajia.

OneHka 3
(YIOBJIETBOPHUTEIBHO)

- OTCYTCTBUE HEOOXOIMMBIX TEOPETUUECKUX 3HAHWI; JOMYIIEHbl OINOKH
B OIpEJeNICHUH MOHATUM M ONMUCAaHUM (U3UYECKUX 3aKOHOB, SBICHUN U
IPOIIECCOB, MCKAXXEH WX CMBICI, HE peIIeHbl 3a7ayd, HE MPaBUIILHO
OLIEHUBAIOTCSI Pe3yNbTaThl U3MEPEHUH;

- HEe3HaHHME OCHOBHOIO MarepHaja y4eOHOW MpOrpaMMBbl, JIOMYCKArOTCS
rpyOble OIMOKH B U3JI0KEHUU.

Onenka 2
(Hey1OBJIETBOPUTEIHHO)

IIkana Kpurepun onenuBanus

- U3JIOKCHUC MaTCpuajia JJOrH4HO, 'PaMOTHO,

OI_ICHKa «GBadYTCHO» o
- CBOGOZ[HOC BJIAICHUC TCPMUHOJIOTUCHU
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- YMEHHE BBICKAa3bIBaTh M 0OOCHOBATH CBOM CYXJCHHUS TPU OTBETE Ha
KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHE OMUCHIBATh (PU3NYCCKUE 3aKOHBI, SIBJICHUS U TPOIICCCHI;

- YMEHHE MPOBOJIUTH U OIEHUBATH PE3YJIbTAThl U3MEPEHUI;

- CHOCOOHOCTh peIlaTh WHKEHEPHBIC 3a7add (JOMYCKACTCsl HAIMYUe
MaJIO3HAYUTEIIHBIX OIMMOOK WJIM HEIOCTATOYHO TIOJHOE PAaCKPBITHE
COJIep’KaHME BOIPOCA HIIM MOTPEIIHOCTh HEMPHHIUITHAIBHOTO XapaKTepa
B OTBETE HA BOIIPOCHI).

O1leHKA «HE 3aYTEHO)

- OTCYTCTBHE HEOOXOMMBIX TEOPETHUECKUX 3HAHUH; TOMYIIEHBI OIIMOKN
B ONPEACICHUN MOHITUNA W ONUCAHWU (PU3NYECKUX 3aKOHOB, SIBJICHUU U
IPOLECCOB, MCKAKEH HMX CMBICJI, HE pEIIeHbl 3a/adyd, HE MPaBUIbHO
OIICHUBAIOTCS PE3yJIbTAaThl U3MEPEHU;

- HE3HaHUWE OCHOBHOIO MaTepuana yueOHON IporpaMMbl, JOIYCKAIOTCS
rpyOble OIIMOKH B U3JI0KEHUH.

4.1.3. TectupoBaHue

TGCTI/IpOBaHI/Ie HUCIOJIB3YCTCA MJIA OLCHKMU KaueCTBa OCBOCHUA O6y‘IaIOHII/IMC$I OCHOBHOH

npodeCcCHOHANBHOM  00pa30oBaTEIBLHON MPOTPaMMBI  T10

OTACJIIBHBIM TEMaM WKW  pasaciiaMm

TUCIUTIIUHBL. TecT mpeacTaBisieT co00M KOMITIEKC CTaHIapTU3MPOBAHHBIX 3aJIaHWN, TIO3BOJISTFOIIII
YOPOCTUTH TPOIEAYPY H3MEpEHUs] 3HaAaHUK W yMmMeHUW oOydarommxcsa. OOydaromuMcsl BBIIAIOTCS
TECTOBBIE 3aJaHusI C POPMYTUPOBKON BOMIPOCOB U MPEIOKEHUEM BBIOPATh OJIMH NPABUIIBHBIA OTBET

N3 HECKOJIbKHUX BaAPUAHTOB OTBCTOB.

Ne O1ieHOYHBIE CPENICTBA Konx u HaumeHoBanue
TunoBble KOHTPOJBHBIE 3aJaHUsl U (WJIM) UWHBIE MaTepuabl, WHJIUKATOpa
HEOOXOIUMBIE Il OIEHKH 3HAHWW, YMEHWH, HABBIKOB W (WJIN) KOMIIETCHIIUU
OTbITa JESITEIBHOCTH, XapaKTepPU3YIOIIUX C(HOPMHPOBAHHOCTH
KOMIIETEHI[UI B Mpoliecce OCBOEHUS AUCHIUTIIINHBI

1 1. Eciu uMmynbC CHCTEMBl MaTE€pUAIbHBIX TOYEK B OTCYTCTBUH N-1 onk-1.
BHEIIHUX CHJI OCTaeTCs MOCTOSHHBIM, TO IIEHTP MacC 3TOMl CUCTEMBI Hcnonb3yet
MOXKET IBUTATHCA ... OCHOBHBIE 3aKOHBI
- PABHOMEPHO U NPSIMOJINHEITHO €CTECTBEHHOHAYYHbBIX
- C IOCTOSIHHBIM YCKOPEHUEM JUCIUIUIAH JJ1s1
- C IEPEMEHHBIM YCKOPEHHUEM pelieHus

- TI0 OKPY>KHOCTH C TTIOCTOSIHHOW CKOPOCTBIO
2. MomeHT uHepIMH TOHKOTOo 00Opyda maccod M, pagumycom R

CTaHIApTHBIX 3aJ1a4 B
COOTBCTCTBHU C

OTHOCUTEIIbHO  OCH, TpOXOAAIeHd  depe3 LEHTp oOpyda HAIPaBJIEHHOCTHIO
MEPHEeHIUKYIAPHO TUIOCKOCTH, B KOTOPOH JEXKHUT OOpydY, paBeH | mpodeccrnoHalbHOMN
I=mR?. Eciu och BpallleHus HepeHecTH MapaiielbHO B TOYKY Ha JeSITEIbHOCTH

o0Opyde, ToO MOMEHT HHEPIUU 00pyda

- YMEHBIIUTCS B 2 pa3a

- yBenuuuTcs B 1,5 paza

- HE U3MEHUTCS

- yMeHbInuTes B 1,5 pasza

- YBEJHMYHUTCH B 2 pa3a

3. OTHOCHUTENBbHOM BETMUNHOMN SABJISETCH ...
- CKOPOCTb CBETa B BaKyyMe

- OapHOHHBII 3aps

- AJIUTEJNBHOCTb COOBITHA

- QJIEKTPUUECKUH 3aps]

4. CpenHsiss KHHETUUYECKAsi YHEPTUST MOJICKYIIbI UI€aTbHOTO Ta3a Mpu
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temneparype T paBHa e=IKT/2.. 31ech 1=Nn+ Ngp+2Nk, TAC Ny, Ngp, Nk—
YHCJIO CTENeHed CBOOOABI MOCTYNATEIbHOIO, BpAINATEIBHOTO H
K0J1e0aTeIbHOTO JIBKCHUN MOJIEKYIbl. Ilpu ycioBum, 4T0 MMEIOT
MECTO TOJBKO TOCTYNATEJIbHOE W BPAIIATEILHOE JBIKCHHE, JUIS
Bozopoaa (H2) gucio i paBHO

-7

5. B mpormecce M30TEPMHUYECKOTO COOOIICHHS TeIia MOCTOSHHOU
Macce UIealbHOro ra3a ero SHTpPOIus ...

- HE MEHseTCs

- YMEHbILIAETCs

- YBeJMYUBAETCS

6. 3MeHeHHe BHYTpEHHEH 3HEpPruM rasza IMpOU3OIUIO TOJBKO 3a
cdeT pabOThI CHKATUSA ra3a B ...

- U30TEPMHUYECKOM ITpolLiecce

- n300apHOM TIpoIiecce

- U30XOPHOM IIpoliecce

- aaMadaTHYeCKOM Mpolecce

7. ToueuHbli 3apsn +q HaXoAUTCA B LEHTpe cdepuyecKoit
noBepxHocTu. Ecnu 3apsn cMecTuTh U3 LeHTpa cdepbl, OCTaBiss
€ro BHYTPH Hee, TO IOTOK BEKTOpa  HANpPSKECHHOCTH
NIEKTPOCTATUYECKOTO TOJISI Yepe3 NOBEPXHOCTh CHEPHI. ..

- YMEHBILNTCS,

- He HI3MEHHTCSH;

- YBEJIMUYUTCS

8. Ecnn yBenuuuTh B [Ba pa3a HAINPSHKEHHOCTb 3JIEKTPUUECKOTO
IOJISL B TPOBOJHUKE, TO YAEIbHAS TEIUIOBAs MOIHOCTbD TOKA ...

- YMEHBILINTCA B J1BA Pa3a;

- HE U3MEHHUTCS;

- YMEHbBIINTCA B 4 pasza

- yBeJIM4YHUTCS B 4 pa3sa;

- YBEJIMUUTCS B JBa pasa;

9. Ilpu mnoMelmEeHun JOUIIEKTPUKA B  IEKTPUYECKOE II0JIE
HaNpsHKEHHOCTb  3JIEKTPUYECKOro MOJIsl BHYTPU OECKOHEYHOTO
OJIHOPOJHOTO M30TPOIIHOTO JIUAJIEKTPUKA C AUDJIEKTPUUYECKON
IIPOHULIAEMOCTBIO € ...

- OCTAaeTCsI HEU3MEHHOM;

- OCTAaeTCs paBHOU HYJIIO;

- YBEJIMUMBAETCS B € pas;

- YMeHbIIAeTCs B € pa3

10. YMeHblIeHHE aMIUTUTY/bI KOJIEOAHUH B CHCTEME C 3aTyXaHHUEM
XapaKTepU3yeTcss BpeMEHEM penakcauuu. Eciau mpu HEH3MEHHOM
OMUYECKOM COIPOTHUBIIEHUH B KOJIEOATEIHLHOM KOHTYpE YBEJIUYHTH
B 2 pa3a HHAYKTUBHOCTb KaTYyIIKH, TO BPEMS PEJIaKCaLHH. . .

- YMEHBIINTCSA B 2 pa3a;

- YBeJHMYHUTCH B 2 pa3a;

- yBeNIUUuUTCH B 4 pasza;

- YMEHbIINTCA B 4 pa3za
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Ilo pesynpraTam TecTa O0OYYarOIIEMYCSl BBICTABISETCS OLIEHKA «OTIUYHO,
«YZOBJIIETBOPUTEIBHO» UJIU «HEYIOBIETBOPUTEIBHOY.

Kpurepun ouenuBanust otBera (Talil.) MOBOAATCS 10 CBEACHUS OOYYAIOIIMXCS 1O Hadaia
TeCTUpOBaHUs. Pe3ynprar TecTupoBaHusl 0OBSABIAETCS 00ydaromeMycs HETOCPEACTBEHHO IOCIE €ro
cauu.

«XOpOouIo»,

—— (Y% apagatsmtax orneton)
Onenka 5 (OTIMYHO) 80-100
Onenka 4 (xopo1ro) 70-79
Onenka 3 (yIOBIETBOPUTEIIHLHO) 50-69
Orenka 2 (HEYyIOBIETBOPHUTEIIHHO) menee 50

TecroBble 3anaHus, HCHOJB3YIOIIMECS S OLEHKHM KauyecTBa JUCHUIUIMHBI C TOMOIIBIO
nHpopMalMOHHBIX TexHosorui, mnpuBeneHsl B PIIJ: «10. MuHpopmanroHHbIE TEXHOJIOTHH,
UCIOJb3yeMble IPU OCYILECTBIEHUH OO0pa30BaTEeIbHOrO Ipolecca IO JUCHUIUIMHE, BKIOUast
nepevYeHb MPOTPaAaMMHOTO oOecTieueH s 1 MH(POPMAIMOHHBIX CIIPaBOYHBIX cuctem» - My TestX10.2.

4.1.4. KonrponpHas pabora

KonTtponwsHas paboTta mpemycMoTpeHa uisi 3aouHoi (Gopmbl oOyuenus. KontponbpHas pabota
(KP) sBnsieTcss TPOAYKTOM, TIOJIydaeéMBIM B pe3yjlbTaTe CaMOCTOSTEIBHOTO TUIAHHUPOBAHUS H
BBITIOJTHEHUS Y4eOHBIX 3a1a4. KOHTposbHas paboTa MO3BOJISIET OIICHUTh 3HAHHS M YMEHUS CTYJCHTOB,
a TaKke YpOBEHb C(OPMHUPOBAHHOCTH HABBIKOB IMPH pabOTe ¢ Y4eOHOW JUTEPaTypoll W APYrUMH
WCTOYHHKAaMHU. THUTIOBBIE 332U 110 BCEM TeMaM, a Takke MUGPBl U 3aJaHus IS CAMOCTOSTEIHHOTO

perieHus coepxkarcs B yueOHO-MeToanuecKuX pazpadborkax kadeaps (. 3 @OC).

Ne O11eHOYHBIE CPEJICTBA Konx u HaumeHoBanue
TunoBble KOHTpOJbHBIE 3aJaHUs M (WJIU) HHBIE MaTepHabl, WHJHAKaTOpa
HE0OXO0IMMBbIE JIJIs1 OLIEHKH 3HaHHM, YMEHHI, HABBIKOB U (WJIK) OTIbITA KOMIIETEHIIUU
NEeSATEIbHOCTH, XapaKTepU3yIOIIMNX c(hopMHUPOBAaHHOCTH
KOMIETEHIIMI B IPOLIECCE OCBOCHUS AUCIUIUINHBI

1 | Jlsmxenne maTepuanbHOM TOUKHM 3a7aHO ypaBHeHHMeM X = Bt + Ct?, UI-1 onx-1.
rae X - mnpsMoJuHelHas KoopauHaTa, t - Bpems, B = 3m/c; C= - HUcnonbsyer
0,25m/c?.  TloctponTh TrpadMKH 3aBUCHMOCTH OT  BpEMEHH OCHOBHBIC 3aKOHBI
KOOPJMHATBI, IPOUAECHHOIO IIyTH, CKOPOCTU U YCKOPEHUS 3a mnepBple | CCTCCTBCHHOHAYYHBIX
10 cexyHa OBUXKEHHMs, a TAaK)K€ HAWTU 3HAUEHHUE CpPEJHEH MyTEeBOMU JAUCUMIITIAH 7151
CKOPOCTH 3a TOT K€ UHTEPBAJl BPEMEHH. peUICHNAA
CTaHJIAPTHBIX 3a/1a4 B
COOTBETCTBUU C
HaIIPaBJIEHHOCTHIO
npodeccrnoHanbHO I
JIEATEIIbHOCTH

OHCHKa 00BSABIIICTCS CTYACHTY HCTIOCPCACTBCHHO I1OCJIC TPOBCPKU KOHTpOJ’IBHOfI pa60TBI.

IIkana Kpurepun oneHuBanus

Orenka 5 Conepxanne KP monnocThio cooTBeTCTBYET 3anaHuio. KP comepxut
JIOTUYHOE, TIOCIEN0BATEILHOE H3JI0)KEHUE MaTepuaya C IPaBUIILHBIM

(0TAM4YHO)
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pelLICHUEM 33]1a4.

Orenka 4 Conepxanne KP monnoctero coorBercTByeT 3ananuio. KP conmepxur
JIOTUYHOE, IIOCJIEN0BATEILHOE M3JI0KEHHE MaTepuana ¢ IPAaBUIILHBIM
peuieHreM 3anad. VMeroTcs oOfHa-[BE HECYLIECTBEHHbIE OIIMOKU B
HCIIOJIb30BAHNU CAWHUL] U3MCHCHUS, B IIOCTPOCHHBIX rpa(bmcax, cxemax
UT.J

(xopor10)

Onenka 3 Conepxanne  KP  4yacTHYHO  HE  COOTBETCTBYET  3aaHHUIO.
IIpocMaTpuBaeTcss  HEMOCIENOBATEILHOCTE  M3I0XKEHUS  MaTepuala,
IPEICTABIIECHEI HEJIOCTATOYHO 000CHOBAHHEIE TEOPETUYECKHE
IMOJIOKCHH, NUCITI0JIb30BAHHBIC ITPU PCIICHUHA 3a4a4. Nmerorcs ok B
HCIIOJIb30BAHUKU CAWHUL HN3MCHCHHA, B IIOJYYCHHBIX PpEC3yJibTaTaxX, B
MIOCTPOEHHBIX I'paduKax, cxemax u T.J

(Y1OBJIETBOPUTEIBHO)

Onenka 2 Conepxkanne  KP  dyacTM4HO  HE  COOTBETCTBYET  3aJIaHHMIO.
IIpocMaTpuBaeTcss  HEMOCIEIOBATEILHOCTE  M3I0XKEHUS  MaTepuala,
IPECTABIICHbI HEJIOCTATOYHO 000CHOBAHHEIE TEOPETUYECKHE
IIOJIOKCHUA, HCIIOJIB30BAHHBIC npu  peoICHHUU 3ajaa4. HNmerotest
CYIICCTBCHHBIC OIMMOKA B HCIIOJb30BaHUA CAUHUIL] HU3MCHCHHA, B
IMOJIYYCHHBIX PE3YJIbTAaTaXx, B IOCTPOCHHLIX rpa(bHKax, CXEeMax U T.4

(HEYIOBIIETBOPUTENHHO)

4.2. IIpouenypsbl M OLIEHOYHBbIE CPECTBA JJIsl IPOBEACHUS MPOMEKYTOYHOM aTTeCTAMU

4.2.1. 3auer

3auer sBigeTcss (POpMON  OIEHKHM KadecTBa OCBOCHMSI OOYYarOIIUMCS  OCHOBHOM
npodecCHoHANBHOM 00pa3oBaTEILHOM MTPOrpaMMbl IO pasnenam AuciuIuimHbl. [lo pesynpTaTam
3ayeTa OOy4YaroleMycsl BBICTABIISIETCS OLIEHKA «3aUTEHO» WIIM «HE 3a4TEHO»; OIEHKA «OTIUYHOM,
«XOpOILIO», «YIOBIETBOPUTEIBHOY», «HEYIOBJIETBOPUTENBHO» B chydae AuddepeHnpoBaHHOTO
3ayeTa.

3aueT NOPOBOAMTCA IO OKOHYAHMM YTEHMsI JIEKUMA U BBINOJHEHUS JaO0OpaTOPHBIX
(mpakTUyecKux) 3aHATHH. 3adyeT MPUHUMAETCS MPEernoJiaBaTeNsIMU, MPOBOIUBIIMNMU J1TAOOpaTOpHbBIE
(mpakTUYecKue) 3aHATUS, WM YUTAIONIMMH JIEKIMH MO JaHHOW nucuuiuiuHe. B ciydae oTtcyrcTBus
BEIyLIEro MpernojaBareis 3adeT NPUHUMAETCS MpernojaBaresieM, Ha3HAYeHHBIM pPaclopsHKEHUEM
3aBenytomiero kageapoil. C paspelieHus 3aBeayroniero kageapoi Ha 3a4eTe MOKET IPUCYTCTBOBATh
npernojaBaTelib Kadeapbl, IPUBICYSHHBIH ISl IOMOILY B IPUEME 3a4eTa.

[IpucyrcTBue Ha 3adere mpenojaaBareneit ¢ Apyrux kadeap ©0e3 COOTBETCTBYIOIIETO
pacrnopsiKeHHs peKTOpa, MPOPEKTOpa Mo yueOHOM U BOCIUTATEIbHOM paboTe, 3aMeCTUTENS AUPEKTOpa
MHCTUTYTA MO y4yeOHOU paboTe He AOMyCKaeTCsl.

@dopma(bl) MpPOBEACHUSA 3aueTa (VCMHbINL ONpoc no Oulemam, NUCbMeHHas paboma,
mecmupogaHrue u Op.) ONPEeAeNSIoTCs KaQenpoil U TOBOAATCSA 10 CBEACHUS OOYYaIOIIUXCs B Hayale
cemecTpa.

Jlns mpoBeneHHs 3ayeTa BEAYIIMH IpernojaBaTellb HaKaHyHE IOJy4YaeT B CeKperapuare
JIUPEKTOpaTa 3a4eTHO-7K3aMEHAIIMOHHYI0 BEIOMOCTh, KOTOpask BO3BpAILla€TCsi B CEKpeTapHar IMocie
OKOHYAaHMS MEPOIIPUATHUSA B JIEHb TPOBEACHUS 3a4eTa WIH YTPOM CIEAYIOLIETO JIHS.

Bo Bpems 3aueta oOy4aromuecs MOTYT MOJIb30BaThCs C pa3pelIeHHs BEAYIIETO MperoaaBaTens
CIPaBOYHON U HOPMATUBHOM JIUTEPATYPOH, IPYTUMHU MOCOOUSIMH U TEXHUYECKUMU CPEJICTBAMHU.

Bpemst moArotoBku oTBETa B YCTHOHM (pOopMe MpH caaue 3adeTa JOJKHO COCTABISATH HE MEHEe
20 MuHYT (TI0 >KeJTaHUI0 00YyJaroIIerocsi OTBET MOXET ObITh T0CpOYHBIM). Bpems otBerta - He 6ozee 10
MUHYT.

[IpenogaBaTento MpeIoCTaBIsETCS MPABO 3a/1aBaTh O0YYArOIIUMCS JOTOJHUTEIHHBIE BOMPOCHI
B paMKax MporpaMMbl JUCLUILIAHBI.

KauecTtBeHHass OlLleHKa «3a4T€HO», BHECEHHAsB  3aUY€THO-3K3aMEHALlMOHHYIO BEIOMOCTD,
SIBJISIETCSL PE3YIBTATOM YCIIEITHOTO YCBOCHHSI yUeOHOTO MaTepHana.
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Pe3yJIBTaT 3a4€Ta BBICTABJIACTCA B 3aYCTHO-3K3aMCHAIIMOHHYIO BEAOMOCTDH B ICHb IIPOBCACHUA
3ayeTa B IPUCYTCTBUM camoro oOyvatomierocs. IlpenonmaBarenu HecyT IEpPCOHAIbHYIO
OTBCTCTBCHHOCTH 3@ CBOCBPECMCHHOCTb U TOUYHOCTH BHCCCHHA 3amnmuceu o pe3ylibTaTax HpOMG)Ky’fO‘-IHOfI
aTTeCTalluu B 3a4ETHO-IK3aMEHALIMOHHYIO BEJOMOCTb.

Ecnu oOyuaroniuiics siBUIICA Ha 3a4eT W OTKA3aJICsAd OT MPOXOXKACHHUS aTTECTALMH B CBSI3U C
HENO/ArOTOBJIEHHOCTBIO, TO B 3a4€THO-3K3aMEHAIIMOHHYIO BEJOMOCTb €MY BBICTABIIIETCS OLICHKA «HE
3aYTEHO.

HesiBka Ha 3aueT oTMe4aeTcs B 3a4€THO-3K3aMEHALIMOHHOM BEIOMOCTH CJIOBAMU «HE SIBUJICS.

HapymeHI/Ie JUCHUIIJINHBI, CIIMCBIBAHUE, HCIIOJIB30BaHUC O6y‘-IaIOHII/IMI/ICH HEPa3pCUHICHHBIX
IEYaTHbIX W PYKONMCHBIX MAaTCPUAJIOB, MO6I/IJII)HI)IX TCJIC(i)OHOB, KOMMYHUKATOPOB, IMJAHIICTHBIX
KOMITIBIOTEPOB, HOYTOYKOB U JPYTUX BUAOB JUYHON KOMMYHUKAIMOHHOW U KOMIIBIOTEPHON TEXHUKHU
BO BpeMs 3auera 3ampeuieHo. B ciiygae HapylieHusi 3TOro TpeOOBaHUS IpernojaaBareib 00s3aH
YAAJINUTH o6yqa}0mer0051 N3 ayAJUTOPUHU U ITPOCTABUTH €MY B BEIOMOCTHU OLICHKY «HE 3a4YTCHO.

OOyyaromuMcs, HE CIABUIMM 3aueT B YCTAHOBJICHHBIE CPOKU 1O YBaXXUTEJIbHON NpPUYMHE,
WHIUBUAYaJIbHbIE CPOKU IIPOBEJCHUS 3a4eTa ONPEAEISIOTCS 3aMECTUTENIEM JUPEKTOpa UHCTUTYTa IIO
yueOHol paboTe.

OOyuaromuecsi, HMMEIOIMIME aKaJeMHYECKYI0 3aJ0JDKEHHOCTh, CHIAIOT 3a4eT B CPOKH,
ompenensieMble YHuBepcuteroM. HMudbopmarmss o JHMKBUIAIMK 33J0JDKEHHOCTH OTMEYAaeTCsl B
9K3aMEHAIIMOHHOM JIUCTE.

JlommyckaeTcsi ¢ pa3pelieHds] 3aMeCTUTENsl OUPEKTOpa HHCTUTyTa 1o y4deOHOM pabote
JIOCPOYHas c/1aya 3a4eTa C 3alUChI0 Pe3yIbTaTOB B AK3aMEHALIMOHHBIN JIUCT.

I/IHBZU'II/IHI)I " Jyia ¢ OrpaHUYCHHBIMH BO3MOXXHOCTAMHU 3J0POBbA MOT'YT CIaBaTh 3a4Y€Thbl B
CpPOKH, YCTAHOBJICHHBIC WHIAWBUIYAaJIbHBIM y‘IG6HBIM IIJIAHOM. I/IHBaJ'II/I}II)I " Juna ¢ OrpaHMYCHHBIMHA
BO3MOXHOCTSIMU 3[I0POBbS, UMEIOIINE HAPYILIEHUs OMOPHO-JBUraTEeILHOTO ammapara, JOMYCKaloTCs
Ha aTTeCTAllMOHHbBIE UCTIBITAHUS B COIIPOBOXKIEHUU aCCUCTEHTOB-COMPOBOXKAAIOIINX.

[Ipouenypa mpoBeneHUsS MPOMEXKYTOUHOM aTTecTaly IJis OCOOBIX CIy4daeB H3JI0XKEHa B
«[TonoxxeHnu o TeKyleM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTaluu oOydaroumxcs mno
OIIOII 6akanaBpuara, crienuanutera u Mmaructparyps» ®I'bOY BO HOxuOo-Ypansckuii ['AY.

Ounas ¢gopma 00yueHust

Ne O1ieHOYHBIE CpEe/ICTBA Konx u HaumeHoBanue
TumoBble KOHTPOJIbBHBIE 3aJaHWsl W (WJIM) UWHBIE MaTepuabl, WHJUKATOpa
HEOOXOUMBIE IS OLICHKW 3HAHWUW, YMEHUM, HaBBIKOB U (MJIH) OTBITA KOMIIETEHITNH

ACATCIIBHOCTH, XapaKTCPU3YIOIMIUX C(bOpMHpOBaHHOCTB KOMHeTeHHI/Iﬁ
B ITPpOICCCC OCBOCHUA JUCIHHUIIJIMHBI

1. 1. DIIEKTPUYECKUI 3aps. BsaumoeiictBue 3apsIoB. WJI-1 omnk-1.
Onektpocratuyeckoe mnojie. Bektop Hampsbk€éHHocTtH.  Pacuér Hcnounb3yer
3NEKTPOCTATUUECKUX ITOJIEH. OCHOBHBIE 3aKOHBI
2. IloTenuman snekTpocTaTHdeckoro nojis. PaboTa mo nepemenieHuio | eCTeCTBEHHOHAYUHBIX
3aps/ioB B 3yeKTpoctathdyeckoMm mnojie. [loTeHuuan wu rpaaumeHt JUCHUILIUH IS
MOoTeHIMana. DKBUIOTEHIIMAIbHBIE TOBEPXHOCTH. penieHus
3. BemectBo B anekTpuueckoMm nosie. [lonsipHble M HENOJSPHBIE | CTAHAAPTHBIX 33/1a4 B
MoJieKyabl. [lonspuzanus quanekTpukoB. BekTop cMeleHus. COOTBETCTBUH C
4. TIpoBOAHHMKM B DJIEKTPOCTATHUYECKOM IIOJ€. DJIEKTPOEMKOCTh | HAMpPaBIECHHOCTHIO
MpoBOAHUKOB. KoHIEHCaTOpHI. npodeccrnoHanbHO M
5. IlocTostHHBIN 37eKTpUYECKU TOK. 3akOH OMma. DIeKTpOABIKYIIAs JIEATEIIbHOCTH

cuna. [IpaBuna Kupxroda u pacuérsl aeKTpUYecKUX Lenei.

6. Knaccuueckas Teopust 3yeKTponpoBoHOCTU. BeiBog 3akoHa Owma.
IIpupona cBepXNnpoBOIUMOCTH.

7. Hocurenu Toka B pa3jMuYHBIX MPOBOJHUKAX. DJIEMEHTBHl TEOPUU
aneKkTponpoBoaHOCTH.  IlomynpoBoanuku.  IlomynmpoBOJHUKOBEIE
npuOOpel.  DneMeHTbl  (QU3MUECKOW 3MeKTpoHHKH. KOHTakTHbIE
SIBJICHHSI B METAJUIaX U MOJYIPOBOIHUKAX.

35




8. MaruutHoe 1mosie. B3aumopeicTBHE 3IEKTPUYECKUX TOKOB.
Pacuérel marautHbIx noJsied. 3akon buo-Caapa-Jlamiaca.

9. MaruuTHble CBOMCTBa BemiecTBa. Jlua-, mapa- U (eppoMarHeTHKH.
JlomeHBI. Deppurtsl. DNeKTpOMarHuTHbIE cernaparopsl B
arpOMHKEHEPHH.

10. [eiicTBME MarHUTHOrO TOJS Ha JJIEKTPUYECKHUH TOK U
JBUKYIIMECs 3apsoKeHHble yacTulbl. Cuiia Amnepa u cuna JlopeHuna.
Dddexr Xomra. DNEKTPOABUTATEITH.

11. DnexrpomarnutHast uHAYKIMs. 3akoH Papanes u npasuio Jlenua.
Mexanusm Bo3uukHoBeHUs J/]C uHIyKIuu.

12. T'eneparopst rapmonmueckot JJC wu TpaHchopMaTOpHI.
WHayKTUBHOCTH TPOBOAHUKOB. DHEPTUsi MArHUTHOTO TOJIS.

13. Tlepemennsiii snexTpudeckuit Tok. Llemn mepemMeHHOro TOKA.
3akon Owma s 1ernei nmepeMeHHoro Toka. [lonHoe compoTuBIIeHHE
MepeMeHHOMY TOKy. BekrtopHas naumarpamma. Pe3oHaHc B 1emsx
MIEPEMEHHOT0 TOKa.

14. DnexkrpomarautHoe mosie. O6o6menne 3axkona dapazaes. 3aKoH
MOJIHOTO TOKa. TOK CMelleHus. OJEeKTPOMAarHUTHbIE BOJIHBI.
VpaBHennss MakcBemna. Cucrema ypaBHeHMM MakcBemia B
muddepeHnnanbHO U uHTerpanbHOl  (opmax. Bekrop VYwmosa-
[ToitnThHTa. JlaBneHue cBera.

15. T'apmonmyeckuii ocumwisaTop. CBOOOIHBIE AIEKTPOMATrHUTHBIC
KojeOaHus. 3aTyXarole 1 BeIHYXACHHbIE Kosebanus. Pesonanc.

16. T'enepamus, mnepenadya MW MOPUEM  AIEKTPOMArHUTHBIX BOJIH.

OTKpBITHIN KOJIeOaTeIbHbBIN KOHTYD. [TpunIun paboTsl
paauonepenaTInka u paauonpuéMHUKA. Mo nynsius u
JNETeKTUPOBAaHUE  DJIEKTPOMAarHUTHBIX BOJH. Paavonokanus u
TEJIEBHUICHUE.

17. IlIxana >7€KTpOMAarHUTHBIX BOJIH. Pa3iuyHble AMana3oHbl 4acTOT
JJIEKTPOMArHUTHBIX  BOJIH, MX XapaKTepHble OCOOCHHOCTH H
TEXHUYECKUE CPEJICTBA MX MOTYyICHHUSI.

18. Hcnosp30BaHWE BUIUMBIX, YIbTPA(PHUOJETOBBIX W JAPYTHX
M3JIYYCHHI B PAaCTCHUEBOJICTBE M )KUBOTHOBOJICTBE.

IIxana n KPpUTCpUH OLICHHBAHUS OTBETA 06yqalomeroc;1 pcaACTaBJICHLI B Ta6J'II/II_IC.

Hlkana Kpurepun ouenuBanusi
OneHka «3auTeHO» 3HAaHME€  MOPOTPAaMMHOrO0  MaTepuajga, yYCBOGHHE  OCHOBHOM W
JOTIONHUTEILHOW  JIUTEpaTypbl,  PEKOMEHJOBAHHON  IpOrpaMMoii

JUCHUIIIIMHBI, IIPaBHUJIbHOC PCIICHUC HH)KeHepHOﬁ 3aJa4du (,Z[OHYCKaCTCH
HAJIMYHE MAaJ03HAUUTEIbHBIX OIIMOOK HIU HEOAOCTATOYHO IIOJIHOC
PACKPBITHUE COACPKAaHUC BOIIPOCA HIIU MOTPCIIHOCTh HECIIPUHIUIIUAJIIBHOTO
XapaKTEpa B OTBECTC Ha BOHpOCBI).

OI_IGHKa «HEC 3a4YTCHO» r[p06enL1 B 3HaAHHUAX OCHOBHOTO nporpaMMHOIO Marepualia,
IPUHIUITNAJIbHBIC OIIMOKHU IIpU OTBCTC HA BOIIPOCHI.

4.2.2. Dx3aMeH
Dk3ameH sBiseTcs (GOpMON OIEHKM KadyecTBa OCBOGHHUS OOydarolmuMcsi OCHOBHOMU
npodeccnoHabHON 00pa3oBaTeNbHONW MPOrpPaMMBI MO pasfenaM auciumuiuHbel. [lo pesynbraTtam
9K3aMeHa 00YYaroIEeMyCsl BBICTABIISIETCS OLIEHKA «OTIIMYHOY, «XOPOIIOY, «yJOBICTBOPUTEIHLHOY HIIN
«HEYIOBIETBOPUTEIHHOY.
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DK3aMeH MO JUCHUIUIMHE IPOBOJUTCA B COOTBETCTBMU C PACHUCAHUEM MPOMEKYTOUYHOMU
aTTeCTallui, B KOTOPOM YKa3bIBAE€TCSI BPEMs €r0 IPOBEICHUS, HOMEp ayIUTOPUH, MECTO TIPOBEICHUS
KOHCYJIbTAIMH. Y TBEPKIACHHOE PACIMCaHUE Pa3MENIaeTcs Ha MHPOPMAIMOHHBIX CTEH/IAX, a TAKXKe Ha
oduuuanbHOM caiiTe YHHUBEpCUTETA.

YpoBeHb TpeOOBaHUK JUISI TPOMEKYTOYHOM aTTecTallMM OOYYalOU[UXCs YCTaHaBJIMBACTCS
pabodeil mporpaMMOil TUCIUTUIHHBI U JJOBOJUTCS IO CBEICHUS 00YJArOIIMXCs B HAYalle CEMECTpa.

DK3aMeHbI MPUHUMAIOTCS, KaK MPaBWiIo, Jiekropamu. C paspenieHus 3aBeIyromero kageapoi
Ha JK3aMEHE MOXKET IMPUCYTCTBOBATH IPEIOJaBaTe)b Kadeaphl, MPHUBICYCHHBIA JJIsI TIOMOIIHA B
npueMe -"K3ameHa. B ciydae OTCYTCTBUSA BEIyLIEro MpernojaBaTels 3K3aMeH MNPUHUMACTCS
MIperojaBaTesieM, Ha3HAYCHHBIM PaCTOPsHKESHUEM 3aBEAYIONIETO Kadeapoi.

[IpucyrcTBUMe Ha 53K3aMEHE TpernojaBareieid ¢ Apyrux Kadeap ©0€3 COOTBETCTBYIOMIETO
pacmopspKeHHsl PEKTopa, MPOpeKTopa Mo y4yeOHOW W BOCHHUTATENIBHOW paboTe WM 3aMeCTUTENs
nupektopa MHctuTyTa o yueOHoi paboTeHe TOMyCKaeTcsl.

Jlnst mpoBeneHus SK3aMeHa BEIyIIUMU TMpEenoaaBaTellb HaKaHyHE TIOJy4aeT B CEKpeTapuare
JTUPEKTOpaTa 3a4€THO-IK3aMEHAIMOHHYIO BEJIOMOCTb, KOTOpPAas BO3BpAIIA€TCsl B CEKPETApHUATIIOCTIE
OKOHYAHUS MEPOTIPUATHS B JIEHb MIPOBEACHUS YK3aMEeHa WJIM YTPOM CJIEAYIONIETO JTHS.

DK3aMeHbl TPOBOIATCS MO OujeTraM B YCTHOM WM THUCBMEHHOM BHJE, JHOO B BHIE
TECTUPOBaHMS. JK3aMEHAIIMOHHBIE OUJIETHI COCTABIISIIOTCS 10 YCTAaHOBJIECHHOH (hOpME B COOTBETCTBHH
C YTBEPXKIEHHBIMH Kadeapod HK3aMEHAIIMOHHBIMUA BOIMPOCAMH M YTBEPKAAIOTCS 3aBEIYIOIIUM
kadenpoil exeronHo. B 6unere conepxurca... (ykazvieaemcs KoIU4ecmso 60nPocos: He boiee mpex
80NPOCO8, 2 meopemuueckux 60npPoca u 3a0ada u m.o.).

DK3aMeHaTOpy MPEJOCTABISETCS MPaBO 3aJaBaTh BOMPOCHI CBEpX OWIIeTa, a TAKKe MOMHUMO
TEOPETUYECKUX BOMPOCOB JaBaTh MJIsi PEIICHHs 3aJadyd W TPUMEPHI, HE BBIXOMSIINE 32 PaMKH
MPONJIEHHOIO0 MaTepuasa Mo u3y4yaeMou TUCIUILINHE.

3HaHMsI, YMEHUS U HABBIKU OOYYAIOMIMXCS OMPENENSIIOTCS OIEHKAMHU «OTIHYHOY, «XOPOIIO»,
«YIOBJIETBOPUTEIBHO», «HEYAOBJIETBOPUTEIBHO» W BBICTABISAIOTCA B 3a4€THO-IK3aMEHALMOHHYIO
BEJIOMOCTh O0Y4Yarolerocs B IeHb 3K3aMeHa.

[Ipn mpoBeneHHMH YCTHOTO SK3aME€Ha B ayJWTOpPUM HE JOJDKHO HaXxoAuTbes Ooiee 6
oOyuaronuxcs Ha OJIHOTO MpernoiaBaTessl.

[Ipyn mpoBeneHHMH YCTHOTO SK3aMeHa OO0yJarolIMiCSIBBIOMpAaEeT 3K3aMEHAIMOHHBIM OWieT B
CllydaifHOM TOpSKE, 3aTeM Ha3bIBaeT (PAMUITUIO, UMS, OTUECTBO M HOMEP SK3aMEHAI[MOHHOTO OuIIeTa.

Bo Bpems »sk3ameHa oOydarommecs MOTYT IOJIB30BAaThCS C paspelleHus SK3aMeHaTropa
MpPOrpaMMOl JMCUMILIMHBIL, CIOPABOYHOW M HOPMATHUBHOM JIMTEpaTypoil, APYrMMH NOCOOUAMH U
TEXHUYECKUMHU CPEACTBAMH.

Bpemsi moaroToBku oTBeTa MpH CAaye SK3aMeHa B YCTHOM (hopMe MOJDKHO COCTaBIsATh HE
MeHee 40 MuUHYT (10 KeJTaHUI0 00YyYaroIIerocsi OTBET MOXKET ObITh JOCPOYHBIM). Bpems oTBeta — He
6omee 15 MUHYT.

OOyuaromuiics, UCTIBITHIBAIONINN 3aTPYIHEHUS MPU MOJATOTOBKE K OTBETY MO BHIOPAHHOMY UM
OuneTy, UMeeT MpaBO Ha BBHIOOP BTOPOro OWIIETa C COOTBETCTBYIOIIMM IMPOJJICHHEM BPEMEHH Ha
noArotoBKy. [Ipu OKOHUATENLHOM OLIEHMBAHWHU OTBETA OLIEHKA CHIKAeTcs Ha oauH Oami. Beigaua
TpeThero OuseTa He pa3peniaeTcs.

Ecnu oOyuaromuiicss sSBUJICS Ha JK3aMEH, M, B3SB OWJIET, OTKa3aJicsi OT MPOXOKIACHUS
aTTeCTalldd B CBSI3U C HEMOJATOTOBJIEHHOCTHIO, TO B  BEJOMOCTH €MY BBICTABIIIETCS OLIEHKA
«HEYIOBJIETBOPUTEIBLHO.

Hapymienne DUCHMIIIMHBI, CHUCBIBAHWE, HCIOJNb30BaHHE OOYUYAIONIUMUCS HEpa3pelIeHHbBIX
MEYaTHBIX M PYKOMUCHBIX MaTepHalioB, MOOWJIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, TIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUAOB JUYHON KOMMYHHKAIIMOHHOW W KOMIBIOTEPHON TEXHUKU
BO BpeMsI aTTECTAlIMOHHBIX HWCIBITAHUN 3ampelnieHo. B ciyuae HapyiieHuss 3TOro TpeOOBaHUs
MpernoaBaTeNib 00s3aH yJAIUTh OOYYalOIIerocss M3 ayJUTOPUU U TPOCTaBUTh €My B BEIOMOCTH
OLIEHKY «HEYJOBJIETBOPUTEIHLHO.

BricTaBiieHHEe OLIEHOK, TMOJYYEHHBIX TMpPU MOJBEIECHUU PE3YIbTATOB MPOMEKYTOUYHOM
aTTeCTallid, B 3a4€THO-3K3aMEHAIIMOHHYI0 BEJOMOCTb MPOBOJMUTCS B MPUCYTCTBUU CAMOTO
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oOyuaromerocs. IlpenonaBarenu HeCyT NEPCOHAIBHYI0 OTBETCTBEHHOCTb 33 CBOEBPEMEHHOCTb U
TOYHOCTb BHECCHUA 3amnmcen (6] pe3ylibTaTax HpOMe)KYTO‘-IHOf/'I aTTeCTaluu B 3a4€THO-
9K3aMEHALIMOHHYIO BEIOMOCTb.

HesBka Ha »K3aMeH OTMEYaeTcss B 3a4€THO-3K3aMEHAIIMOHHOM BEJOMOCTH CIIOBAMHU «HE
SABUIICS».

Jnst  oOydaromuxcs, KOTOpble HE CMOIJM CIaTh O3K3aMEH B YCTAHOBJICHHBIE CpPOKH,
yHI/IBepCI/ITeT YCTAaHABJIMBACT NICPUOJ JIMKBUAAIHNHU 3aJ0JIPKCHHOCTH. B sTot nepuoa npeunoaaBarciiu,
IMPpUHUMABIINEC 3K3aMCH, OOJDKHBI YCTAHOBUTH HE MCHCC 2-x I[Hef/'l, Koraga OHH 6YILYT IMpUHHUMATh
3aJ10JKeHHOCTU. VHpopmanus o JIMKBUAALMU 33J0JDKEHHOCTH OTMEYAeTCs B HK3aMEHALMOHHOM
JHCTe.

O6y‘-IaIOHII/IMC$I, MMOKAa3aBIIMM OTJIHUYHBIC W XOPOIIMC 3HAHUA B TCUCHHEC CCMECTpa B XOAC
IMOCTOSAHHOI'O TEKYWICIO KOHTPOJIA YCIICBAEMOCTH, MOKCT OBLITH MMpOCTaBJICHA OJK3aMCHAIlMOHHAasA
OLIEHKa JIOCPOYHO, T.€. 0e3 caauu 3k3aMeHa. OlieHKa BBICTABIIAETCS B AK3aMEHALIMOHHBIN JIMCT UM B
3a4€THO-K3aMEHAIOHHYIO BEIOMOCTb.

I/IHBaJ'II/II[BI " Jinga ¢ OrpaHU4YCHHBIMH BO3MOKHOCTAMU 3J0POBbA MOI'YyT CAaBaTb 3K3aMCHBI B
MEKCECCUOHHBIHN nepruoa B CpOKHU, YCTAHOBJICHHBIC HHAWNBUAYAJIbHBIM y‘I€6HI>IM TIJIAaHOM. I/IHBaJ'II/I)IBI u
Jua ¢ OrpaHU4YC€HHBIMU BO3MOXKHOCTSAMU 340POBbA, UMCIOIIME HAPYHICHUSA OIOPHO-ABUTATCIBHOIO
amnrmapara, JOIYCKArTCA Ha aTTCCTaAlUOHHBIC MCIBITAHWA B  COIIPOBOXACHHHU ACCHCTCHTOB-
COIIPOBOKJAFOIIUX.

[Ipouenypa mnpoBeneHHs HPOMEKYTOUHOM aTTeCTallMM A OCOOBIX CIIydaeB M3JI0KEHA B
«[lono>xeHnu o TeKyleM KOHTPOJIE YCIEBAEMOCTH U MPOMEXYTOYHOM aTTecTaluu 00yJaromuxcs Mo
OIIOII 6akanaBpuara, crienuanurera U Mmaructpatyps» GI'BOY BO OxHo-Ypanbckuii [AY.

Ne O1ieHOYHBIE CpENICTBA Konx u HaumenoBanue
TunoBble KOHTpOJIbHBIE 3agaHusi W (WIKM) MHBIE MaTepHabl, WUHAMKATOpa
HE0OXO0IMMbIE I OLIEHKH 3HAHWW, YMEHUI, HABBIKOB U (WJIN) OMBITA KOMITETEHIINH
NEeSITeNIbHOCTH, XapaKTepU3YIOMKUX C(HOPMHUPOBAHHOCTH KOMIETEHIIHIA
B MIPOIIECCE OCBOCHUS AUCLUTIINHBI

1. 1. DNeKTPUYECKUN 3aps. Bsaumoneiicteue 3apsJIOB. NJI-1 omk-1.
DJNeKTpocTaThuueckoe 1ose. Bekrtop Hanpsok€HHOCTH. Pacuér Ucnonb3yer
ANEKTPOCTATUYECKUX MOJCH. OCHOBHBIE 3aKOHBI
2. IloTenuman snekTpocTaTuueckoro nojis. PaboTa mo nepemenieHuio | eCTeCTBEHHOHAYYHBIX
3apsA0B B AJIGKTpOCTaTHUYecKoM mose. [loTeHnuman W TrpajgueHt JUCIUIUIAH JUIS
MOTeHIIMAaa. DKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH. pelieHus

3. BemectBo B SJICKTPUYECKOM IIOJIC. HOJ'ISIpHBIG N HCIOJIPHEBIC
MOJICKYIJIBI. HOJISIpI/BaI_II/IH JUDJICKTPHUKOB. BGKTOp CMCUICHU .

CTaHIApTHBIX 3aJia4 B
COOTBCTCTBHHU C

4. TIpoBOAHMKH B DJEKTPOCTATHYECKOM II0JIe. DJEKTPOEMKOCTh | HAIpPaBICHHOCTHIO
poBoAHUKOB. KoHeHCaTOPBI. poheCCUOHATBHOM
5. IocTostHHBIN ANeKTpUYEeCcKii TOK. 3akoH OMa. DIeKTPOIBHKYIIast JESITENLHOCTH

cuina. [IpaBuia Kupxroda u pacuérsl 3eKTpUYEeCKUX Lienei.

6. Knaccuueckas Teopusi 3yeKTponpoBoaHOCTU. BriBog 3akoHa Oma.
IIpupona cBepXIpOBOIUMOCTH.

7. Hocurenu TOKa B pa3iMuHBIX NPOBOJHUKAX. DJIEMEHTBHI TEOPUU
anekrponpoBogHocTd.  IlomynmpoBoguuku.  I1osynmpoBOJIHHUKOBBIE
npubopel.  OneMeHTbl  (QU3MUECKOW MeKTpoHUKH. KOHTaKkTHbIE
SIBJICHUS B METaJUIaX U MOJYIIPOBOJHUKAX.

8. MaruutHoe mosie. B3auMopelcTBHE JNEKTPUYECKUX TOKOB.
Pacuérsl maranTHeIX noJsiel. 3akoH buo-Casapa-Jlamnaca.

9. MaruuTHble cBOMCTBa BemlecTBa. Jlua-, mapa- U (peppoMarHeTHKH.
JlomMeHBI. ®eppuUrtsl. OJEKTPOMarHuTHeIE  CEmapaTopel B
arpOMHKEHEPUH.

10. /JleiicTBUE MarHUTHOrO TOJS HA OJJIEKTPUYECKMH TOK U
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JBUKYIIMECs 3apsokeHHble yacTulbl. Cuita Amnepa u cuna JlopeHua.
Dddexr Xomra. DNEKTPOABUTATEITH.

11. DnexrpoMarautHas uHAyKuMs. 3akoH Papanes u npasuio Jlenua.
Mexanusm Bo3nukHoBeHUs D/]C uHIyKIuu.

12. Teneparopel rapmonudeckoir DJIC u TpaHChHOpPMATOPHI
WHyKTUBHOCTH TPOBOAHUKOB. DHEPIUsl MArHUTHOTO TOJIS.

13. Ilepemennsiii snexTpuueckuit Tok. llenmu nepemeHHOro TOKAa.
3axkoHn Oma Juis nenel nepeMeHHoro toka. IlomHoe compoTuBieHHE
MepeMEHHOMY TOKy. BekrtopHas pamarpamma. Pe3onanc B nemsx
MIEPEMEHHOT0 TOKA.

14. DnexrpomarnutHoe nojue. O6o6menue 3akona dapanesd. 3akoH
MOJIHOTO TOKa. TOK CMeIIeHUs. OJEKTPOMArHUTHBIE BOJIHBI.
VYpaBuenuss MakcBenna. Cucrema ypaBHeHudd MakcBemia B
mudpdepeHnranbHO U uHTerpanbHoll  (opmax. Bekrop VYmosa-
[ToitnTHHra. JlaBneHue cBera.

15. T'apmonmyeckuii ocumwssTop. CBOOOIHBIE AJIEKTPOMArHUTHBIE
KojeOaHus. 3aTyXarolie 1 BoIHYXACHHbIE Kosiebanus. Pesonanc.

16. T'enepanms, mnepemadya W NOPUEM DIEKTPOMArHUTHBIX BOJIH.
OTKpBITHII KoJsie0aTeNbHbII KOHTYD. [TpuHIHN paboTsI
paauonepenaTInKa u paauonpuéMHUKA. Moaynsauus u
NETeKTUPOBAaHUE  DJIEKTPOMAarHUTHBIX BOJH. Paauonokauuss u
TEJIEBHUJICHUE.

17. IllIxana >M€KTpOMAarHUTHBIX BOJIH. Pa3nuyHble AMana3oHbl 4acTOT
ANIEKTPOMArHUTHBIX BOJIH, HUX XapaKTepHble OCOOEHHOCTH H
TEXHUYECKUE CPEJICTBA UX MOTyYESHHUSI.

18. HWcmosp3oBaHHWE BUIUMBIX, YIbTPAPHOJETOBBIX W JAPYTHUX
W3JTy4YeHUH B PACTEHUEBOJICTBE U JKUBOTHOBOJICTBE.

[lkana v KpUTEPUH OLIEHUBAHUS OTBETA O0YYAIOIIETrOCs MPECTABICHbI B TAOIHIIE.

IxaJuaa

Kpurepun ouenuBanus

OHGHKa «3adYTCHO»

3HaHME  NPOrpaMMHOrO0  MaTepuana, YCBOGHHME  OCHOBHOM  H
JOTIONTHUTEILHOW ~ JIUTepaTypbl,  PEKOMEHJOBAHHON  Iporpammoii
JUCHUIUIMHBI, TPAaBUILHOE PEIlIeHrne MHXKEHEPHOH 3a7auu (JI0IycKaeTcs
HAJIMYUE MAaJO3HAUUTEIbHBIX OIIMOOK WJIM HEIOCTaTOYHO IOJHOE
pacKpbITHE COJIEp>KaHUE BOMPOCA UITH MOTPEUTHOCTh HEMPUHIIUITUATHHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OI_IeHKa «HC 3a4TCHO»

Hp06eHLI B 3HAaHHUAX OCHOBHOTI'O MporpaMMHOIO MaTrcpuaia,
IPUHIUITNAIIbHBIC OLINOKHU IIpHu OTBCTC HA BOIIPOCHI.

4.2.2. DK3aMeH

OK3aMEH SBJISCTCS (l)OpMOﬁ OI€CHKHM Ka4€CTBa OCBOCHHA O6y‘IaIOH_II/IMC5{ OCHOBHOH
HpO(beCCHOHaHBHOﬁ 06pa30BaTeJ'IBH01>i nporpamMmbl 10 pasgciiaMm JUCHHUIIINHBI. ITo pe3yiibTaTaM
OK3aMCHa o6yqa10u1eMyc;1 BBICTABJISICTCA OLCHKA «OTJIIMYHO», «XOPOLIO», KYAOBJICTBOPUTCIILHO» WU

CHCYHOBJICTBOPHUTCIILHOY.

OK3aMeH IO JAUCHUIINIMHE TMPOBOAUTCA B COOTBCTCTBUU C pPACIIMCAHUCM HpOMe)I(YTOqHOﬁ

aTTeCTallu, B KOTOPOM YKA3bIBACTCA BpPCMA €TI0 MPOBCACHUA, HOMEP ayAUTOPUU, MECTO IIPOBCACHUA
KOHCYJIbTallhU. YTBep)KI[CHHOC pacniruCaHuc pasMeIacTCs Ha I/IH(I)OpMaI_II/IOHHBIX CTCHAAX, a TAaKXKC Ha

oduuuanbHOM caiiTe YHHUBepCHUTeTA.
VYpoBeHb TpeOOBaHMI Ui MPOMEXKYTOUHOM aTTecTallui OO0YyYaroluXcs YCTaHABIMBAETCS
paboueii mporpaMMoi AUCIUIUIMHBI U IOBOJUTCS IO CBEACHUS 00yJalOMIMXCs B HaYalle ceMecTpa.
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DK3aMeHbl MPUHUMAIOTCS, KaK MpaBuiio, Jektopamu. C pasperieHus 3aBenyonero kageapoi
Ha 95K3aMEHE MOXKET NPHUCYTCTBOBAThH IperojaaBaTeNb Kadenpbl, NMPHUBICYECHHBIA IS MOMOIIU B
npueMe SK3aMeHa. B cimydae OTCYTCTBHSI BEAYIIETO MPENOAaBaTeNsi 3K3aMEeH MpPUHHMACTCS
Ipero1aBaTelieM, Ha3HAYeHHBIM PacOPsDKEHHEM 3aBeyIoero kadeapoii.

[IpucyrcTBHE Ha HK3aMeHE IpernojaBaTeNeil ¢ Apyrux kadeap 0e3 COOTBETCTBYIOIIETO
pacropsoKeHHsT PEKTOpa, MPOPEKTOpa MO Y4eOHOW M BOCIUTATENBHOHW paboTe WIIM 3aMECTUTENs
nupekropa MHctuTyTta o yueOHoi paboTeHe TOIMyCKaeTcsl.

Jlnst mpoBeneHus dK3aMEeHa BEAYIIWH INperojaBarelib HaKaHyHE TIOJy4aeT B CEeKpeTapuare
IMPEKTOpaTa 3a4eTHO-IK3aMEHAIIMOHHYIO BEJOMOCTh, KOTOpasi BO3BpAIAaeTCs B CEKpETapHaTIIOCIe
OKOHYaHUsSI MEPOTIPHSTHUS B ICHB MPOBECHHUS SK3aMEHA WM YTPOM CIICAYIOIIETO JTHS.

DK3aMeHbl TPOBOJAATCS IO OmieTaM B YCTHOM WM MUCBMEHHOM BHJE, JUOO B BHIE
TECTHPOBAHMA. JK3aMEHAIMOHHBIE OMIIETHI COCTABIISIOTCS 110 YCTAHOBIICHHON ()OpME B COOTBETCTBUH
C YTBEpPXKICHHBIMH Kadenpoill SK3aMEHAIMOHHBIMH BOMPOCAMH W YTBEP)KIAIOTCS 3aBEAYIOIIHM
kadenpoil exxeroHo. B Ounere copepxurcs 2 TEOPETUUECKUX BOMPOCA U 3aa4a.

DK3aMeHATOpy TPEIOCTABISETCS MPAaBO 337aBaTh BOIPOCHI CBEPX OMIIETa, a TaKKe TTOMHUMO
TEOPETHUYECKMX BOIPOCOB JaBaTh JUIS PEUICHHS 33/la4d M TPUMEPHI, HE BBIXOJANINE 33 pPaMKH
MPOIIEHHOTO MaTepHala 1Mo U3y4aeMon JUCIUTIINHE.

3HaHUs, YMEHUSI ¥ HaBBIKA OOYYAIOMIMXCS OTPENENSIOTCS OICHKAMU «OTIIHYHO», «XOPOIIOY,
«YIIOBJICTBOPUTEILHOY», «HEYIOBJIETBOPHUTEIBHO» W BBICTABIIIOTCS B 3aU€THO-IK3aMEHAIIMOHHYIO
BEJIOMOCTh OOYYaloIIerocs B JICHb DK3aMEHa.

[Ipy mpoBemeHUHM YCTHOTO OJK3aMEHa B ayIUTOPUH HE [OJDKHO HAXOJUThCs Ooiee 6
00yJaromuxcst Ha OJHOTO MPETIO1aBaTels.

[Ipn mpoBeneHUM YCTHOTO 3K3aMeHa O00ydYaroliuiicss BBIOMpAeT 3K3aMEHAIMOHHBIM OHIIeT B
CllydaifHOM TOpSKE, 3aTeM Ha3bIBaeT (PaMUIIUIO, UMS, OTUECTBO M HOMEP SK3aMEHAI[MOHHOTO OMIIeTa.

Bo Bpems »sk3amena oOydyarommuecs MOTYT IOJIb30BAaThCs C paspelleHus SK3amMeHaTropa
MPOTpaMMOM  TUCITUTIIIMHBI, CIPAaBOYHOM M HOPMATHBHOM JIMTEPATypoOH, APYTHMH TOCOOHUSIMH |
TEXHUYECKUMU CPEJICTBAMHU.

Bpemsi moarotoBku oTBeTa MpH cAaye SK3aMeHa B YCTHOM (hopMe NOKHO COCTaBIIsATh HE
MeHee 40 MUHYT (TI0 JKeJTaHUIO0 00YJaromIerocsi OTBET MOXKET OBITh JOCPOUYHBIM). Bpemst oTBeTa — He
oosee 15 MUHYT.

OOyuaromuiics, UCTIBITHIBAIOIINN 3aTPyIHEHUS MPU MOATOTOBKE K OTBETY MO BHIOPAaHHOMY UM
OouneTy, UMeeT MpaBO Ha BBHIOOP BTOPOro OWIIETa C COOTBETCTBYIOIIMM IPOJJICHHEM BPEMEHH Ha
noAroToBKy. [Ipu oKkOHUATENLHOM OLIEHMBAaHWU OTBETA OLIEHKA CHIKAaeTcs Ha oauH Oaii. Boigaua
TpEeThero OuseTa He pa3peniaeTcs.

Ecnu oOyuwaromuiicss sBUJICS Ha JK3aMEH, M, B3SB OWJIET, OTKa3aJiCi OT MPOXOKIACHUS
aTTecTallid B CBSI3M C HEMOATOTOBIEHHOCTHIO, TO B  BEAOMOCTH €MV BBICTABISIETCS OLIEHKA
«HEYIOBIETBOPUTEIHHOY.

Hapymienne DUCHMIUIMHBI, CHUCBHIBAHUE, HCIIOJIb30BaHHE OOYUYAIOUIUMUCS HEpa3pelIeHHbIX
MEYAaTHBIX M PYKOIMHUCHBIX MaTepHalioB, MOOWJIBHBIX Tesie()OHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTrUX BUAOB JTUYHON KOMMYHUKAIIMOHHOW U KOMITBIOTEPHOU TEXHUKH
BO BpeMsl aTTECTALIMOHHBIX HWCIBITAHUN 3ampelnieHo. B ciyuae HapyiieHuss 3Toro TpeOOBaHUs
MpenojaBaTesib 00s3aH yJAIUTh O0YYalomIerocss U3 ayJUuTOPUU U MPOCTaBUTh €My B BEIOMOCTH
OLIEHKY «HEYJIOBJIETBOPUTEIILHOY.

BbicTaBneHne OLEHOK, TOJYYEHHBIX NpU TOJBEJICHUU PpEe3yJbTaTOB IMPOMEXYTOUHOMH
aTTeCTallid, B 3aY€THO-3K3aMEHALMOHHYIO BEJOMOCTh MPOBOJUTCS B MPUCYTCTBHUH CaMOTO
oOyuaromerocsi. [IpernosaBatenu HecyT NEPCOHANBbHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTb U
TOYHOCTh BHECEHHMsS 3aluceil o pe3ynbTaTax M[POMEXYTOYHOH arTecTallMd B  3a4€THO-
9K3aMEHAIMOHHYIO BEIOMOCTb.

HesBka Ha »K3aMeH OTMEYaeTCsl B 3a4eTHO-3K3aMEHAI[MOHHOM BEJOMOCTH CIIOBAaMH «HE
SIBUJICSI.

Jns  oOydarommxcsi, KOTOpbIE HE CMOIVIM CAaTh OK3aMEH B YCTaHOBJICHHBIE CpOKH,
YHHUBEpPCUTET yCTaHABIUBACT MEPHOJ JUKBUAALMH 3310JDKEHHOCTH. B 3TOT mepuo npenogaBarenu,
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NPUHUMABIINE 5K3aMEH, JIOJDKHBI YCTAHOBUTh HE MEHee 2-X JIHEH, Korja oHW OyIyT NpPUHHMATh
3a10/DKeHHOCTH. VMHpopManus O JHMKBHIAIMM 33J0/DKEHHOCTH OTMEYAeTCSl B HK3aMEHAIIMOHHOM
JIHCTE.

OGy‘-IaIOH_II/IMCﬂ, MMOKa3aBIIUM OTJIHUYHBIC W XOpPOIIHWEC 3HAaHUA B TCUCHUC CCMECTpPAa B XOJAC
MMOCTOSIHHOI'O TCKYHICIO KOHTPOJIA YCIICBACMOCTH, MOKCT OBITE MMpOCTaBJICHA JSK3aMCHAIIMOHHAA
OLIEHKa JIOCPOYHO, T.e. 0e3 caaum 3k3aMeHa. OIeHKa BBICTABIIAETCS B SK3aMCHAIMOHHBIN JINCT WIH B
3a4€THO-’K3aMEHAIMOHHYIO BEJOMOCTb.

I/IHBaJII/I[II)I " Jinga ¢ OrpaHM4CHHbBIMH BO3MOKHOCTAMUA 3J0POBbA MOI'YT CAaBaTb 3K3aMCHBLI B
MEKCECCUOHHBIHN nepuoa B CPpOKHU, YCTAHOBJICHHBIC MHANBUAYAJIbHBIM y‘I€6HI>IM TIJIAHOM. I/IHBaJII/IIII)I u
Juhga ¢ OrpaHM4YC€HHBIMU BO3MOXKHOCTSAMU 340POBbA, UMCIOIIHME HAPYHICHUS OIIOPHO-ABUTATCIBHOIO
amnrapara, JOIIYCKAarTCsaA Ha aTTCCTalWMOHHBIC MCIILITAHWA B COIIPOBOXACHHMU ACCHCTCHTOB-
COIIPOBOKJAFOIITHX.

[Ipouenypa mpoBeneHHS HPOMEKYTOYHOM aTTECTALMH I OCOOBIX CIIydaeB H3JI0KEHa B
«[TonoxeHun 0 TeKyleM KOHTPOJIE YCIEBAEMOCTH U NMPOMEXYTOUHOM aTTeCTAIl[MK 0OyJaroNIUXCsl MO
OIIOII 6akanaBpuara, cnenuanurera u maructpatyps» ®I'BOY BO 0xn0-Ypanbckuii [AY.

Ounas ¢popma o0yuenust

Ne Ol1leHOYHBIE CPEJICTBA Konx u HaumenoBanue
1 TunoBble KOHTPOJIbHBIE 3a/1aHUS U (UJTH) UHBIE MaTepUaJbl, WHJIMKATOpa
HEOOXOUMBIE JIJIs1 OTICHKU 3HAHWHM, YMEHUN, HABBIKOB U (MJIN) OTbITa KOMITIETEHIINH
NeSITeIbHOCTH, XapaKTePU3YIOIUX CPOPMUPOBAHHOCTD
KOMITIETEHIIU B NPollecce OCBOEHUS AUCHIUTIITNHBI

1 2 cemecTp NJ-1 onx-1.
1. Posb ¢u3uku B pa3BUTHM TEXHUKH W arpoONpPOMBIILICHHOTO Ucnonb3yer
MIPOU3BO/ICTBA. OCHOBHBIE 3aKOHBI
2. Kunematuka wmarepuaqibHOW TOYKHA. KoOOpAMHATHBIA METOJ| | €CTECTBEHHOHAYUYHBIX
onucaHus ABWKeHUH. KuHemaruueckoe ypaBHEHUE [BUKEHHUS U JUCHUIUIAH JJ1s1
oTpeeiieMble 10 HeMy KHHEMaTHUeCKHUEe XapaKTePUCTHKH. pelieHus

3. Bekropselii crmoco0  ommcaHus ~— JABWKEHUH.  BekTopsr
MepeMEIEHUsl, CKOPOCTH, YCKOpPEHHUS. YTIOBBIE XapaKTEPUCTUKU

CTaHIApTHBIX 3aJia4 B
COOTBETCTBHUU C

JBUKEHHS 110 OKPY>KHOCTH. HAIpPaBJIEHHOCTHIO
4. DneMeHThI PeNITUBUCTCKON MexaHuku. [locTynaTel cnenuanbHOM | mpodeccuoHaIbHOM
Teopun oTHOcUTeNnbHOCTU. IIpeoOpazoBanust Jlopenua. CroxxeHue JeSITEIbBHOCTH

ckopocteid. OTHOCHUTENIBHOCTh JJIMHBI OTPE3KOB M JIJIUTEIbHOCTH
BPEMEHHbBIX HHTEPBAJIOB.

5. JluHaMHKa MaTepuaibHOM TOYKH M MOCTYHATEIbHOTO JBUKEHUS
TBEpAOro Tena. IIpuHIUMIT OTHOCHUTENBHOCTU. 3akoHbl HprOTOHA.
Bunger cuin.

6. JlnuHamuka BpamaTeabHOTO ABWKEHHUS. MOMEHT cujbl. MOMEHT
WHEpUUHU. 3aKOHBI COXPAHEHUS UMITYJIbCa U MOMEHTA UMITYJIbCA.

7. WHepuuanbHble M HEWHEpUUAIbHblE cUCTEeMbl OTcuéra. Cuibl
WHEPLIMU IIPU PA3JIMYHBIX BUIAX JIBUKEHUS.

8. Pabora, MotHOCTh U 2Heprus. Mexanudeckas paboTa U MOIITHOCTb
MpU TOCTYNATEIbHOM M BpallaTelbHOM JBWXKEHUsAX. KuHeTnueckas
SHEprus U TeOpeMa O KHHETUYECKOW SHEPIUH.

9. KoHcepBaTuBHBIE CHJIBI M TNOTEHUUaIbHas sHeprus. [Ipumepsl
MOTEHIMAJIbHBIX MOJIEH. 3aKOH COXPAHEHUS! SHEPTUU B MEXaHUKE.

10. Mexanuueckue koyiebanus. KuHemMaTMka TapMOHHYECKUX
konebanuit. CnoxeHue konebaHud. AKyCTUIECKUE PE30HATOPHI.

11. [unamuka rapMoHHMYecKUX KoyieOanuil. [uddepenunanpHoe
ypaBHEHHE KolieOaHui. 3aTyxawllue W BBIHY)XJICHHbIE KOJeOaHUs.
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Mexannueckuii pe3oHaHCc. MasiTHUKMY.
12. Mexanuveckue BoJIHBI. BonHOBOoe ypaBHeHue. Buiabl BOJH.
Wntepdepennus, audpaknuss u aucnepcuss BoiH. BomHbl
uHpOpMaIHsL.
13. OcHOBHbBIE TIOJOXEHUS MOJEKYIIPHO-KMHETUYECKON TEOpuUu.
Wneanphsiii raz. OcHoBHoe ypaBHeHne MKT u ypaBHeHue coctosiHUS
UJealIbHOTO Tas3a.
14. ArperaTtHble cocTosiHUSI U (pa3oBble nepexonabl. PeanbHble rasbl.
Cxmwxenne ra3oB. OcoOEHHOCTH >KUAKOTO cocrosinug. CTpoeHue
KpUCTAIOB. JleeKThl KpHCTALTNIECKOTO cTpoeHHs. [IpoyHoCTh M
IJIACTUYHOCTb.
15. SBnenuss mnepenoca. [Quddys3us, TEIONPOBOAHOCT U
BHYTpeHHee TpeHue. MoekynsspHO-KUHETHUECKas TeOpus SIBIECHUMN
nepeHoca.
16. OcHOBBI TEepMOIUHAMUKU. BHYTpeHHsAs »Heprus M MepBoe
Hayajo TepMoauHamuku. Pabora u TemnoéMKoCTh Ta3a IpHu
Pa3IUYHBIX MTpoLieccax.
17. Bropod 3akOH TEpMOJAMHAMHUKHU. TE€IJIOBbIE JABUTATENN H
xosonuibHble  MamuHbl.  KIIJ[  TerioBbIX — nBUrartenein  u
CTaTHUCTUYECKUIN CMBICII BTOPOTO 3aKOHa TepMoauHamuku. [loHsTne
SHTPOTINH. Tperuii 3aKOH TEPMOJUHAMHUKH. DJIeMEHTBI
OMOIHEPTEeTHKY.

4 cemecTp
18. DneMeHThl TeoMEeTpUYeCKOM ONTUKUA. OCHOBBI T€OMETPUUYECKOMN
ontuku. Popmynsl Dpenens. [IpuHIUnm oOPaTUMOCTH CBETOBBIX
nmyueit. [Ipubopbl reoMeTpUIEeCKO ONTHKH.
19.®otomeTpus.
20. DnemenTsl BoJIHOBOM ontuku. [Ipuniun I'tolirenca.
21. Hntepdepenums cBera. KorepeHTHOCTh W ONTHYECKUU XOJ
aydedd. YcnoBUsS MakcUMymMa M MUHUMyMa. HHTepdepomeTpsl.
DnemMeHTHI rosorpaduu.
22. Judpakumst CBeTa. [TpuHLMn ['tolirenca-dpenens.
JudpakunonHas pemérka. Cnekrporpadus. Hudpakums
PEHTI€HOBCKHX JTy4eil.
23. B3aumojeiicTBre u3iydeHus ¢ BemiectBoMm. llonsipusamus cBera
IIPU OTPAKEHUU U TIPEIIOMIICHUU.
24. JIoitHoe myuenpenomiieHHe. ONTUYECKH aKTHBHBIE BEIECTBA.
Caxapumertpsl. VMckyccTBEeHHass aHU30TPOIUS U €€ HCIOJIb30BAHUE.
HopmanbHas u aHoMasibHas IUCTIEPCHUS.
25. TemnoBoe wuzmydyeHue. AOCOMIOTHO uE€pHOE Teno. 3aKOHBI
Kupxroda, Credana-bonsiimvana u Buna. ®opmyna I[lnanka.
OnTtuueckas MUpOMETPHUSL.
26. ®otordpdexr. BuemHui, BHYTPEeHHUH M  BEHTHJIBHBIN
boTorddexT. YpaBHeHue OWHILITENHA. [Ipumenenue
¢dorosrnementoB. DPpdexkr Komnrona. JlroMHMHECHIEHTHOE U3ITydEHHUE.
buontomunecueHuus.
27. ®oTtobuonornyeckue npoueccel. Potocuntes. TepmoauHaMuka u
MexaHu3M ¢orocunTe3a. bruosHepreruka.
28. DnemMeHTbl KBAaHTOBOW MeXaHUKU. KopIyckymnsipHO-BOJIHOBOM
yaau3M. Hudpaxius JJIEKTPOHOB. CooTHomeHus
HeomnpeaenéHHocren. Ypasuenue llpenunrepa.
29. AtoM BojoOpoAa. DHEpreTuyeckue ypoBHHM aroma. [loTeHuuman
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Bo3OyKaeHuss W woHm3amuu. Iloctynarel bBopa.
MOTJIONIEHUE SHEPTHU. Bo1opo10110100HBIE HOHBI.
30. CtpykTypa CIOXHBIX aTOMOB. OHEpPreTHYECKHE YPOBHU B
cinoxubix aromax. I[lpunmun Ilaymu. OnTuyeckue CHEKTPbl U
CHEKTpPhl PEHTI€HOBCKOTO wu3nydeHus. llepuoguyeckas cucrema
anemenToB J[.M1.Meneneena.

31. ®usuka MoJieKysl. DHEpreTHYeckue ypoBHHU MoJieKya. OOMeHHoe
B3aMMOJICHCTBHE. MOJIEKYIsIpHBIE CHEKTphl. [IpuHIMI  paboOTHI
KBAHTOBBIX F€HEPATOPOB. DJICKTPOHHBIN MTapaMarHUTHBIM PE30HAHC.
32. Tlomumepbl ©  KuIkue KpuCTaIbl. OCHOBHBIE  BUJBI
KOJUICKTHBU3AIIUU MOJIeKyJl. CTpOCHHE IMOJIMMEPOB U UX (PU3NICCKUE
cBoiicTBa. TuIbl KHUAKUX KpHUCTAUIOB. JlUCIuleM Ha KUIKHX
KpHUCTaJljax.

33.5IBneHue paaMOaKTUBHOCTH. BHWIBI paJlOaKTUBHOTO pacmaja.
3akoH paauoakTUBHOrO pacmnana. CTtaOWibHBIE W PaTUOAKTUBHBIC
n3otonbl. CoBpeMEHHBIE METOJIbI PAIUOXUMHHU U PAAUO0OUOJIOTHH.
[Tpo6eMbl paii0IKOIOTHH.

34. CoctaB atomMHOTO sijpa. M30T0onbl. MeXaHU4eCKU 1 MarHUTHBIN
MOMEHTHI siep. SInepHble CHIIBI M JHEPrusl CBS3U sApa. fnepHblil
MAarHUTHBIN PE30HAHC U €T0 MCTIOJIb30BaHHE.

35. Snepuble peakiuu. MexaHusMm sAepHbIX peakuuil. llenHas
peakuus geneHus saaep. VMcnosib30BaHME  ATOMHOM  SHEPruu.
[IpoGnema ynpansieMoit TepMosiiepHOM peakuuu. JHeprus CoiHIa
U 3BE31. SnepHas 3K0I0THs.

36. DOnementapHple yacTuilbl. Kiaccudukamus srmeMeHTapHBIX
yactull. B3aumomnpeBpaiiaeMocTh 3J€MEHTapHbIX 4YacTUll. MeToabl
YCKOpEHHUsl 4acThll. AHTHYACTUIIBI M aHTHUBEIIEeCTBO. BeriecTBo B
9KCTPEMATIbHBIX YCIOBUSIX.

37. CoBpemenHas (pu3MKa W arpowHKeHepus. BemectBo u mose.
OObeKThl U MpoIecCchl. DBOJIIOIHMOHHBIE TPOLECCHl MpeoOpazoBaHUs
Matepuu. BeliecTBeHHbIE, SHEPreTUYECKHE, IIEKTPOMAarHUTHbIE U
nHpOpMalMOHHBIE  TpeoOpa3oBaHus  OMOOOBEKTOB.  Pa3Butue
arpodus3ukw, OMOMEXaHUKH, 010 pU3UKH, OMOZHEPIeTHKH,
OronHGOPMATHKH, OMOTEXHOJOTHHA U arPOUHKEHEPHH.

UN3znyuenne wu

3aounas popma 00yueHusn

onucaHus JBWKEHUM. KuHeMmaTmdyeckoe ypaBHEHHE IBUKEHHUS H
OIIpelesieMbIe TI0 HEMY KHHEMAaTHYECKUE XapaKTEPUCTUKH.

3. BekropHslii crioco0 onucanus IBMXeHUH. BekTopbl mepemertenus,
CKOPOCTH, YCKOPEHHMs. YTIJIOBBIE XAPAKTEPUCTUKH JBUXKCHHUS IIO
OKPYKHOCTH.

4. DnemeHTbl peNATUBUCTCKOM MexaHukH. IlocTynaTel cnenuaibHOM

No Ol11leHOYHBIE CPEJICTBA Kox u HaumenoBanue

1 TumnoBbie KOHTPOJIBHBIC 3a1aHKS U (MM ) MHBIC MaTePUAIIBI, WHIUKATOpa
HE0OXO0IUMBIE /Ui OIICHKU 3HAHUM, YMEHH, HABBIKOB U (MJIH) OTIBITA KOMITETCHIIUH
NEeSITeNIbHOCTH, XapaKTEePU3yIOIUX cPOPMUPOBAHHOCTH KOMIIETEHIIHIA

B IPOIIECCE OCBOCHUS TUCIIUITIINHBI
1 1, 2 cemectp WJI-1 onk-1.

1. Ponp ¢u3uKu B pa3BUTUM TEXHUKH U arpoNpOMBIIUIEHHOTO | Mcmoab3yeT OCHOBHBIE
MIPOU3BO/ICTBA. 3aKOHBI
2. Kunemaruka wmaTepuaJbHOW TOUKH. KoOOpAMHATHBIM METOJ | €CTECTBEHHOHAYYHBIX

JMCIUTUTAH JJIS
pelIeHHsI CTaHIaPTHBIX
3a]]a4 B COOTBETCTBHH
C HaIPaBJICHHOCTHIO
npodeccrnoHanbHO I
JICSITEIIbHOCTH
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teopun oTHocutenbHOocTH. [IpeoOpazoBanusi Jlopenma. CnoxxeHue
ckopocteil. OTHOCHUTEIBHOCTH JJIUHBI OTPE3KOB M JJUTEIBHOCTU
BPEMEHHBIX HHTEPBAJIOB.

5. /IlnHamuka MaTepuadbHOM TOYKM M IMOCTYNATEIbHOIO JBHKEHUS
TBEpHoro tena. IlpuHumMn oTHocuTenbHOCTH. 3akoHbl HbroTOHA.
Buner cuin.

6. Jlunamuka BpamareabHOTO ABUXEHUA. MoMeHT cuiibl. MOMEHT
WHEPIUU. 3aKOHBI COXPAaHEHUS UMITYIhCa 1 MOMEHTA UMITYJIbCA.

7. WuepuuanpHble M HEUHEpUHUAIbHBIE cHUCTeMbl OTCcuéra. CHIbl
WHEPIMHU TIPU PA3JIMYHBIX BUIAX JIBUKCHUS.

8. PaboTa, MomrHOCTh M 3HEprus. Mexanndeckas paboTa U MOITHOCTb
MpU TOCTYIMAaTEeIFHOM U BpallaTeIbHOM ABWXKEHHSIX. KuHeTnueckas
SHEPTUsS U TEOPEMA O KHHETUYECKON IHEPTHUH.

9. KoncepBaTuBHbIE CHJIBI M TOTEHIMAIbHAS 3HEprus. [Ipumepsl
MOTEHIIMATFHBIX TTOJIeH. 3aKOH COXPAHEHUS YHEPTUU B MEXaHUKE.

10. Mexanuueckue kosebanus. KuHemaruka TrapMOHMUYECKHUX
koJsiebanuit. CroxxeHne Kojie0aHui. AKYyCTHUECKHE PE30HATOPHI.

11. Jlwnamuka rapMoHHMUYecKuX KojeOanuii. [uddepennmanbaoe
ypaBHEHHE KoJjeOaHWil. 3aTyXalmne W BBIHY)KJICHHBIC KOJICOAHMS.
Mexannueckuil pe3oHanc. MasiTHUKWY.

12. Mexannueckue BoJIHBI. BosiHOBoe ypaBHeHue. Buuabl BOJH.
WNntepdepentiusa, mudpakmus u aucnepcus BOAH. BomHBl 1
uHpopmanus.

13. OCHOBHBIE TOJIOKEHHUSI MOJICKYJISIPHO-KUHETUYECKOU TEOPHHU.
Wneaneusiii raz. OcHoBHOoe ypaBHeHUEe MKT 1 ypaBHEHHE COCTOSTHUS
MJICaNbHOTO Ta3a.

14. ArperatHble cocTosiHUA U (Da3oBbIe Mepexojibl. PeasbHBIC Ta3bl.
Cxmwxkenne T1a3oB. OcoOeHHOCTH >XKHMIKOTo cocTosiHus. CTpoeHue
KpucTtayyioB. JlegekTsl KpUCTaUIMUECKOro crpoeHus. IIpouHocts u
IJJACTUYHOCTb.

15. SBnenus mepenoca. Quddysus, TEmIONPOBOAHOCTh |
BHYTpPEHHEE TpeHue. MOJIeKyIsIpHO-KHUHETUYECKas TEOPHs SBICHUN
repeHoca.

16. OcHOBBI TepMOIMHAMUKHU. BHYTpEHHSS1 SHEPTUs U MIEPBOE HAYAJIO
TepMoaMHaMUKU. Pabota M TEmIoEMKOCTh rasza MpU Pa3IUYHBIX
npoiieccax.

17. Brtopoit 3akoH TepMOJAMHAMUKHU. TeEruioBble JBUTaTeNIM W
xomogwibHble  MamuHbl.  KIIJ[  TemmoBbix — gBurareneit  u
CTATUCTUYECKUN CMBICI BTOPOTO 3aKOHa TepMoAuHamuku. [lonsatue

SHTPOIIHH. Tperuit 3aKOH TEPMOIMHAMHKH . DIeMEHTBI
OMO3HEPIeTUKH.
18. DJIEKTPUYECKUI 3aps. BzaumMmoneiictBue 3apsIoB.

OnexkTpocratudyeckoe 1nose. Bekrop Hampspk€HHocTH.  Pacuér
EKTPOCTATUUYECKUX MOJie. [loTeHnan aIeKTpocTaTHYeCKOro moJis.
Pabota mo mepeMelleHHI0 3apsioB B 3NEKTPOCTATUYECKOM TOJIE.
[loteHmman W  TpagMeHT NOTEHLUANa. OKBUIIOTEHLUAJIbHbIE
MTOBEPXHOCTH.

19. BemectBo B anekrpuueckoM motie. llonspHele u HemossipHbIE
Monekyiasl. llondgpusanus  audinekTpukoB. Bekrop cmerieHus.
IIpoBOgHMKH B  2JEKTPOCTATUYECKOM  IIOJIE.  DJIEKTPOEMKOCTD
poBoAHUKOB. KoHeHCaTOPBI.

20. IlocTostHHBIN JJIEKTPUYECKUN TOK. 3aKoH Owma.
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Onexkrponsuxkymas cuina. IlpaBwina Kupxrodpa wu  pacuérsl
BIEKTPUYECKUX LETIEH.

21. Knaccuueckasi TeOpHsi 3JIEKTPOIPOBOIHOCTH. BriBO 3akoHa Oma.
[Ipupona cBepXIpOBOIUMOCTH.

22. Hocurenu Toka B pa3jMyYHBIX MPOBOJHUKAX. DJIEMEHThl TEOPUU
anekrponpoBoaHocTH.  llomynpoBognuku.  [losynpoBoaHUKOBBIE
npuboOpel.  DieMeHThl (pu3nyeckol AIeKTpoHHKH. KoHTakTHBIE
SIBJICHUS B METaJlJIaX U MOJYIIPOBOIHUKAX.

23. MarautHoe mnoJsie. B3auMoneiicTBHE JIIEKTPUUYECKUX TOKOB.
Pacuérel marautHbIx nosied. 3akon buo-Caapa-Jlamaca.

24. MarauTHbIe CBOWCTBA BemiecTBa. [lua-, mapa- u peppoMarHeTHKH.
JlomeHBbI. ®epputsl. ONEeKTpOMarHuTHbIE  cemaparopsl B
arpOMHKEHEPHH.

24. JleiicTBM€ MAarHUTHOTO TIOJS Ha DJEKTPUYECKUH TOK U
IBUKYIIMECs 3apsbkeHHble yacTulpl. Cuita Amnepa u cuna Jlopenua.
Dddext Xomna. DNEKTPOIBUTATENH.

25. DOnextpomarHuTHas HHAYKUMs. 3akoH Papajes U IPaBUIO
Jlena. Mexanu3m Bo3HukHOBeHUs D /]C nHIyKIMHA.

26. T'enepatopel rapmonumueckoir JIJIC wu TpaHchopmaTopsl.
WHAyKTUBHOCTH TPOBOAHUKOB. DHEPrys MarHUTHOTO MOJIS.

27. IlepemeHHbIN diekTpuueckuid TOK. llenmu mnepeMeHHOro TOKa.
3akon Oma s nenei nmepeMeHHoro Toka. [lonHoe compoTuBiieHUE
NepeMeHHOMY TOKYy. BektopHasi nuarpamma. Pe3oHaHc B 1emsix
IIEPEMEHHOTO TOKA.

28. DnexrpomaranutHoe mosie. O6obOmenne 3akona dapaznes. 3akoH
noJHOTO  ToKa. Tok cMemieHWs. OJEKTPOMATHUTHBIE  BOJIHBIL.
VYpaBHenuss MakcBemna. Cucrema ypaBHeHuWid MakcBemia B
muddepeHnnanbHO U MHTErpaibHONM (opmax. Bekrop VYmona-
Ilo#inTuara. [laBnenue cBera.

29. T'apmonmueckuii ocuuuisiTop. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE
KosiebaHus. 3aTyXaolue U BEIHYKCHHbIE KoseOanus. Pe3oHaHc.

16. T'enepanus, nepemaya W NOPUEM DJICKTPOMArHUTHBIX BOJIH.
OTKpBITHIN KoJieOaTeIbHBIN KOHTYD. [Tpunumn paboThl
paguomneperaTiMKa M paAMONPHUEMHHUKA. Mo mynsanus U
JNETEKTUPOBAHUE  DJIEKTPOMATHUTHBIX BOJH. Pajguonokamus u
TEJIEBUICHHUE.

30. IIkana 3eKTpOMarHuTHBIX BOJH. Pa3inyHble nuana3oHel 4acTOT
AJIEKTPOMArHUTHBIX ~ BOJH, MX XapaKTepHbIE OCOOEHHOCTH U
TEXHUUYECKUE CPEJICTBA UX MOJIy4EHUS.

31. Hcnonp3oBaHuWE BHIUMBIX, YIbTPa(QHUOIETOBBIX U JAPYTHUX
U3JIy4EHUN B PACTEHHUEBOJICTBE U JKUBOTHOBOJCTBE.18. DieMeHTsI
reOMeTpUYecKod ONTUKU. (OCHOBBI TE€OMETPUYECKOW  ONTHKH.
@opmynsl  Dpenens. I[lpuHimn oOpaTUMOCTH CBETOBBIX JIydeH.
ITpuGopsl reoMeTpUUYECKON ONTHKY.

32.@oromeTpusi.

33. DnemeHThl BOaHOBOM ontukH. [TpunHnun I'roiirexca.

34. Hnrepdepenuns cBera. KorepeHTHOCTb M ONTUYECKMH XOJ
ayded. VYcioBus MakcumMyma U MuHUMyMa. MHTepdepomeTpsl.
DeMeHTHI ToJIoTpaduH.

35. Judpaxius CBeTa. ITpuHnun I'roiirenca-®penens.
JudpaxironHas peléTKa. Cnextporpadus. Hudpaxius
PEHTT€HOBCKHUX JIy4€eil.
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36. B3aumopeiictBue usnydeHus c¢ BemectBoM. I[lonspuzanus ceerta
IIPU OTPAKEHUH U NIPEIOMIICHUN.

37. JBoitHoe mydenpenomiieHrue. ONTUYECKH aKTUBHBIC BEIECTBA.
Caxapumertpsl. VckyccTBeHHass aHM30TpONUs M €€ HUCIOJIb30BaHUE.
HopmanpeHas 1 aHomManbHas qUCTIEPCUs.

38. TemmoBoe wu3nydeHue. AOCONIOTHO 4YEPHOE TeNo. 3aKOHBI
Kupxropa, Credana-bomprmana u Buna. @Popmyna Ilmanka.
OnTHueckast MUPOMETPUSL.

39. ®orordpdexr. BHemHUN, BHYTpEHHUH ©  BEHTHIIBHBIN
dboTorddexr. YpaBHCHHE DWHIITEHA. [Tpumenenue
dotoanemenToB. DPdextT Komnrona. JIFOMUHECIIEHTHOE H3ITydeHHE.
buomromunecueHnus.

40. doTtobuonoruyeckue npoueccsl. Porocunres. TepMoanHaMuka u
MexaHu3M ¢oTocuHTe3a. buosnepreruka.

41. DneMeHTHl KBaHTOBOM MexaHMKH. KopryckysisipHO-BOJIHOBOM
JyaJIn3M. Hudpakums BIEKTPOHOB. CooTHo1eHus
HeonpenenéHHocreil. Ypasuenue penunrepa.

42. AtoMm Bomopona. DHepreTuyeckne ypoBHM aTtoma. [loTeHuman
Bo3OyxkaeHuss u wuoHuzauuu. lloctynarer bopa. Wsnyuenue wu
MIOTJIOIIEHUE PHEPTUH. Bog0p0o10110100HBIE HOHBI.

43. CrpykTypa CIOXHBIX aTOMOB. OHEPreTUYECKHE YPOBHH B
cnoxHbix aromax. [lpmHnmn I[laymu. OnTtudeckue CHEKTpel M
CHEKTPbl PEHTreHOBCKOro u3nydeHus. llepuonmyeckass cucrema
anemenToB J.M1.Menneneena.

44, ®usuka MOJIEKYJ. JHEpPreTHUecKre ypoBHU MoJiekyin. OOMeHHOe
B3auMoOJiciicTBUe. MosekynsapHble CrnekTpbl. [IpuHmmMm paboTsl
KBAHTOBBIX T€HEPATOPOB. DJICKTPOHHBIN MapaMarHUTHBIM pE30HAHC.
45. Tlonmumepbl ©  Xuakue KpucTauibl. (OCHOBHBIE  BHJIBI
KOJUIEKTUBHU3AIMH MoJieKyll. CTpoeHue MoIUMepoB U UX (pu3nveckue
CBOMCTBA. THUIBI XKUIAKUX KpPUCTALIOB. JlucIlenm Ha JKHIKHX
KpUcTajiax.

46.5lBneHue paguoakTUBHOCTUA. Bujbpl paJdoakTUBHOrO pacmaja.
3akoH paauoakTUBHOrO pacnaaa. CraOuibHblE W PaJUOAKTUBHBIC
n3zotonbl. COBpEMEHHbIE METOJbl PAJUOXUMHUU U PagHOOUOJIOTHH.
[IpoGieMbl pagro3KOIOTHH.

47. CoctaB atoMHOTO sifipa. M3oTonbl. MexaHn4ecKuii 1 MarHUTHBIN
MOMEHTHI siiep. fliepHble CUIIbI M 3HEPrusl CBs3M siapa. SnepHblii
MAarHUTHBIN PE30HAHC U €r0 UCIOJIb30BaHUE.

48. Snepublie peakiuuu. MexaHu3M sanepHbIX peakuuil. llenHas
peakuus jeneHuss sanep. Mcmonb3oBaHHWE aTOMHOM — 3HEprUM.
[IpoGnema ympasisiemoil TepMosiiepHoi peakuuu. JHepruss ConHIa
U 3BE3. SiepHast 3KOJIOTHS.

49. DnemeHrtapHble dacTHubl. Kiaccuukauus 3reMeHTapHBIX
yacTull. B3amMmomnpeBpamaeMoCcTb 3JIEMEHTapHBIX 4YacTULl. MeTobl
YCKOpPEHHUS YacTHL. AHTHYACTUIBl M aHTUBEUIECTBO. BemecTtso B
9KCTPEMAJIIBHBIX YCIOBHSIX.

50. CoBpemeHHas (u3MKa M arpoMHxeHepus. BemectBo u mose.
OOBeKTBl U MpOoLECcChl. DBOIOLMOHHBIE MPOIECCHl MpeoOpa3oBaHus
MaTepuu. BellecTBeHHbIE, SHEPreTUYECKHE, 3JIEKTPOMAarHUTHbBIE M
uHpOpMallMOHHbIE  TmpeoOpa3oBaHus  OMO0OBEKTOB.  PaszBurtume
arpodusuku, OMOMEXaHUKH, 6uopu3uKy, OMO’PHEPTeTHKH,
O6ronH(pOpPMATUKN, OMOTEXHOJIOTUH U arPOMH)KEHEPUH.
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[Ikana 1 KpUTEpUN OLIEHUBAHUA OTBETA 00YUaIOIIEerocs MPeCTaBICHbI B Ta0IHIIe

IIkana Kpurtepuu oneHnBaHus
BCECTOPOHHEE, CUCTEMATHYECKOE M TIJyOOKOe 3HAHME INPOrpaMMHOIO
Onenka 5 Marepuana, YCBOCHHE OCHOBHOM M JIONOJHUTEIBHOM JIMTEpaATypHI,
(OTAM4HO) PEKOMEHJ0BAHHON MpPOrpaMMOil JTUCLUIUIMHBI, MPaBUIBHOE pELIECHUE
3a/1a4H.
IIOJIHOE 3HAaHUWE [POrpaMMHOIO MaTepuajla, YCBOEHHE OCHOBHOM
Ornenka 4 JUTEPaATYpBHI, PEKOMEHIOBAaHHOM B MpoTrpaMme, HaJln4yne
(xopor1o) MaJIO3HAYUTEIBHBIX OIMMMOOK B PEHICHWU 3a/layd, WJIM HEIO0CTaTOYHO
MIOJIHOE PACKPBITHE COJIEP’KaHUE BOMPOCA.
Ouetixa 3 3HaHME OCHOBHOI'O MPOTPaMMHOI0 MaTepuajga B MUHUMaJIbHOM OOBbEME,
MOTPEIIHOCTH HEMPUHIMITHAIBHOTO XapaKTepa B OTBETE Ha 3K3aMEHE U B
(YTOBJIETBOPHUTEIILHO)
pElIeHNH 3aJjauu.
Onenka 2 npoOenbl B 3HAHMSIX  OCHOBHOIO  IPOTpaMMHOrO  MaTepuala,

(HEYIOBJIETBOPUTENHHO)

MIPHUHIOUITNAJIBHBIC OIINOKHU IIpU OTBETEC HA BOIMPOCHI U B pCHICHUHU 3aJa4H.
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JUCT PETUCTPAIIMA U3SMEHEHHU
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