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. Koa u» HaumeHoOBaHMe HanpaBleHus noarotoBku/cneynanbHOCTU:

12.03.03.omoHuUKa U onmouHgopmMamuKa

a ~h WON

. Mpodwmnb noarotoBku/cneunanusayms: PomoHukKa u onmouHgopMamuka

. KBanudmkaumsa BbinycKkHUKa: Bbicwee obpa3zoeaHue (bakanaep)

. ®opma obyueHus: o4YHasa

. Kacbegpa, oTBevarLlas 3a peanusaumio QUCLUNIUHDI:

kadeapa ONTUKU U CMEKTPOCKONUU

. CoctaBuTenu nporpamMmmbil:

Bo3eopbkoea EkamepuHa ArnekcaHOpo8Ha,

KaHOuOam chu3sukKko-mamemamu4eckux Hayk, OoueHm

(PUO, yyeHass cmeneHb, y4eHoe 38aHue)

[pesuesa NpuHa eHHa0be8Ha,

kaHOuOam ghu3uKo-Mmamemamu4ecKkux Hayk, cmapwul npenodasamersib
(®UO, y4eHasi cmeneHb, y4eHoe 38aHuUe)

. PexomeHpoBaHa: HMC obusuyeckozo cb-ma Bl'Y npomokos1 Ne 6 om 20.06.2023

(HaumeHogaHue pekomeHdyrowel cmpykmypsbi, ama, HOMep rnPomokxorna,

ommemku 0O rpoOsieHUU 8HOCSIMCS 8PYYHYIO)

. YueOHbIn roa: 2024/2025; 2025/2026 CemecTtp(bl): 4, 5




9.Lllenu n 3agaum y4e6HOM ANCLUNIIUHDI

Llensamu oceoeHusi y4ebHoU ducyurniauHbl S6/50MCS.; hopMmpoBaHme o6LenpodeccroHanbHbIX 1
NPOECCUOHANbHBIX KOMNETEHLMI CTYAEHTOB (PU3NYecKoro akynbteTa, obydalowmxcs no kadeape onTUkM u
CMEKTPOCKONUM B 061aCTW KIAaCCUYECKMX M KBAHTOBLIX OCHOB (PU3MKM ONTUYECKUX SIBIEHWIA, TEOPUM NPOLIECCOB
B3aMOENCTBMUSA CBETa C BELLeCTBOM.

3adayu y4ebHol QucyumnuHbI:

- 0oBNageTb 3HAHMAMW (PYHAAMEHTamnbHbIX OCHOB (PU3MKM ONTUYECKUX SBMEHWN, KONMWYECTBEHHbIe
XapaKTepuUCTUKKL, CXeM HabrioaeHns onTUYeckux apeKToB 1 0BnacTeil Ux NPUMEHEeHUs; MPUHLMMOB PaboTsbl 1
XapaKTepUCTVK BAKHENLIMX ONTUYECKUX 3IEMEHTOB, Y3roB M NPUGOPOB, BKMIOYAIOLWNX UCTOYHUKA U NPUEMHUKN
N3NyYeHusl, NONAPU3ALMOHHLIE U CBETOAENMUTENbHbIE YCTPONCTBA, (UMbTPbI U KOMMEHCATOPbI, CNEKTparibHbIe
npubopbl M UHTepEepOMETPbl,  ONTUYECKME  M3MEepUTeNnbHble  YCTPOWCTBA, METOAMKM  MPOBEAEeHUs
3KCMEePUMEHTArbHbIX UCCMEeAOBaHWA 1 BbINOMHEHUS KONMYECTBEHHON 06paboTKM AaHHbIX, C UCMOMNb30BaHNEM
COBPEMEHHBIX PacyeTHO-rpadUIECKNX NakeToB, OCHOB aHann3a pesyrbTaToB SKCNepUMEHTA, MOAXOA0B K PELLEHMIO
TEOPETUYECKMX 3a[1a4 13 OCHOBHbIX PA3ferioB (PU3NYECKON ONTUKM;

- chOpPMMPOBAThL 3HAHMA 3aKOHOMEPHOCTEN 1 TEHAEHLNI Pa3BUTUS COBPEMEHHBIX METOOB UCCIeA0BaHMA
ONTUKO-(PU3NYECKNX MPOLIECCOB U MX MPUMEHEHUS AN CO3AAHUS HOBbIX OMTUYECKUX 3MIEMEHTOB M YCTPOWCTB;

- chOpMUPOBaTL 3HAHUA O COAEPXaHUM Pa3HOOBPasHbIX WH(OPMALMOHHBLIX PECYPCOB MO OMTUHECKOM
br3mKe AN OCBOEHMS TEOPETUHECKON YacTU AUCUMMIIUHBI U BbINOSIHEHUM NPAKTUYECKUX 3aaHuiA;

- OBBACHUTL 3aKOHOMEPHOCTM U MPUYMHBLI MOABNEHUS, Pas3BUTUS OMNTUYECKUX SBMEHWIA, 3DdEKTOB K
MNPOLIECCOB,

- NOSICHWTb NPUHLMMbLI PAaBOThI Y KOHCTPYKLMM BaXHEMLLMX ONTUHECKUX 3MEeMEHTOB, YCTPOIICTB M Npubopos,
a Takke CPaBHUTb MX NapaMeTpbl U NpeaenbHbIE XapaKTepUCTUKNA;

- NpoaHanuanpoBaTb BO3MOXHOCTM OMEMEHTHOM 6asbl [Ans  OpraHu3aumn  SKCrepuMEHTarbHbIX
“ccrenoBaHWiA, BbINOMHAEMbIX ONTUYECKUMU METOAaMM,

- HayyuTbCsi COCTaBMATb MnaH NPOBEOEHWs 9KCrepuMeHTa, paspabaTbiBaTb METOAMKY W3MepPEeHUn
PErMCTPUPYEMBIX (DU3NYECKMX BESIMYMH; aHanM3MpoBaTb M OBBLSACHATL pesynbTaTbl 3KCMEpPUMEHTa, BbiGupaTb
Hanbonee oMEEKTUBHbIE CNOCOBLI MPEACTaBMEHUs PEe3ynbTaToB  AKCMEPUMEHTAlbHLIX  MCCIedoBaHuUM,
[AEMOHCTPMPOBATL HaBbIKM PabOThl C BaXKHENLLMMU ONTUYECKMM SIEMEHTaMK, y3namm 1 npubopamu, cobupaTs,
HacTpauBaThb M KOCTMPOBATb ONTUYECKUE 3IIEMEHTI, Y3Mbl M YCTPOMCTBA, paboTarLme B U3MEPUTENbHBIX CXEMaX,
NPy NPOBEAEHUM IKCMEPUMEHTaNbHbIX WCCIEA0BaHUIN Pa3NUYHBIMUA ONTUKO-PUIMYECKUMN U CTIEKTPanbHbIMU
METOZaMM, BINOMHATL KONMYECTBEHHYI0 06paboTKy pe3yrbTaToB M3MEPEHWIA, pacyeT NOrpeLlHOCTeN, U MPUMEHSITb
MaTeMaTM4ecKne KpMTepum Ans OLEeHKU pesynbTaToB 3KCepUMEHTa;

- OBNafeTb HaBblKaMW y4acTUs B KOMMEKTUBHbLIX OBCYXOAEHWSX, ANCKYCCUSX, KaCaloLMXCA ONTUYECKNX
SIBIEHWIA, 3aKOHOB, NMPUMBOPOB U YCTPOMCTB, UCMONb3ysi COBCTBEHHbIE HAKOMMEHHLIE TEOPeTUYECKUE 3HaHUs |
NPaKTUYECKUN OMbIT, HaBblkaMy OBOCHOBAHMA MOCTAHOBKM Lenu, 3agady M Bbibopa MeToAWKYy NpOBeaeHUs
aKCNepUMEeHTa ONTUYECKMMI METOAAMMU, a Takke BbIGopa NOAXOA0B K PELUEHMIO TEOPETUYECKNX U paCYETHbIX 3aaad
Mo OTAENbHLIM pasaenam OnTUKK.

10. MecTo y4yeb6HOM AncuUMNIUHLbI B cTpykType OOI:

Oucumnnuna B1.0.25 «Ontnyeckas dusmka» OTHOCUTCS K obsasaTtenbHon 4vactm uukna b1 ydyebHoro nnaHa
obpasoBartenbHoON nporpammbl No HanpaeneHuto 12.03.03 «doToHMKa u onTouHcopmaTtmkay». [nsi OCBOEHUS
OAaHHOW OMCUMNIUHBI HeoOxoaumbl 6a3oBble 3HAHUSA MO OOWeMy Kypcy u3vKu, B YaCTHOCTM pasgensb:
3NEKTPUYECTBO M MarHeTU3M, ONTUKA, a TAKKe 3HAHUSA MO KypCy SMeKTPOAMHAMUKN. ABNSETCA NpealecTBYHOLLEN
ona  gueumnnuH - «BonHoBogHas  doToHMKa»,  «OCHOBbI ~ KBAaHTOBOW  3MEKTPOHUKM»,  «Ontunyeckoe
MaTepunanoBefaeHune». HaxoguTtcsi B TECHOM B3aMMOCBSI3M C AUCLMNNMHAMMU: «ONEKTPUYEeCTBO U MarHeTusmy,
«OnTukar», «AnekTpoamHaMmKay.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUsi MO AucuUnNnuMHe/Moayno (3HaHWUSA, YMEHMUS,
HaBblK1), COOTHECEHHbIe C MMaHupyeMbIMN pe3ynbTaTaMu OCBOEHUA obpa3oBaTesibHOM
nporpamMmbl (KOMMNETEHLUAMU) U MHAUKATOPAMU UX AOCTUXKEHUS:

Kog HasBaHue Kog(bl) | NHoukaTop(bl) MnaHnMpyemble pesdynbTaTbl 00y4eHus
KOMMNeTEHL MK




3HaTb: MNprveMbl BbISIBMEHUSI €CTeCTBEHHOHay4yHON
CyLLHOCTY npobrem B 06nacTn (pm3nK1 ONTUYECKUX

CnocobeH MpumeHsieT | ABNEHWA, a Takke NPUBIIEYEHUs ANs UX peLlueHust
NPUMEHSATb 3HaHWS usmKo-MaTEMATMYECKOrO annapaTta
©CTECTBEHHOHAYYH | e 4 4 | €CTECTBEHHbIX
ble 1 ' HayK B YMeTb: BbISIBNSATb €CTECTBEHHOHAYYHYH CYLUHOCTb
0O EeMHXKXEHEPHbIE WHXeHepHON | npobnem B o6nacTv husmKn oNTUYECKMX SBMEHUN, a
3HaHWS, MeToabI npakTuke Takke MpuBnekatb AN WX pewweHns usmnko-
MaTeMaTU4ecKkoro MaTeMaTu4eckuin annapat
aHanusa u
MOAEeNMpPoBaHus B 3HaTb: npuemMmbl aHanusa MOoCTaBIEHHON 3agayn
WHXEHepHON uccnepoBaHunm B obnactu U3MKM M3NyyYeHud, a
OeATenbHOCTH, Takke U3NKM ONTUYECKMX $SBMEHWA B artomax,
OMNK-1 CBSI3aHHOW C Mosnekynax, TBepAblx Tenax (monynpoBogHMKax W
POTOHHBIMM mMeTannax), HaHocucTemax.
TEXHOMNOrMsAMU
06paboTkn MpumersieT YMeTb: NPUMEHSATb OOLLENHXXEHEPHBIE 3HAHUA MpPU
nHdopmauumm, OBLLIEMHKEHEP peweHMn 3agady B 0b6nactu PU3MKM U3Ny4veHus, a
MPOEKTUPOBAHMEM, | o 4 o | ool | Takke PU3MKN ONTUYECKUX SIBMEHMA B aToOMax,
KOHCTPYMpOBaHMEM : MHKEHEPHOT MoneKynax, TBepAblx Tenax (MonynpoBogHMKax W
N TEXHOIOTNAMM MeTannax), HaHocucTemax
OesTenbHoCcTH
npon3BoAcTBa
3/1EMEHTOB, BnapeTb: HaBblkaMWM y4acTUsi B  KOMJEKTUBHbIX
NpmMbopoB 1 cucTem obcyxaeHusIx, OUCKyccusX, KacaroLmxcs
OTOHUKM 1 ONTUYECKMUX  SBMEHMIW, 3aKOHOB, NpMOOPOB MU
ONTOMHOpMaTUKK YCTPOMCTB, MCNONb3ys COBCTBEHHLIE HaKOMMEHHbIE
TeopeTu4eckune 3HaH1s 1 MPaKTUYECKUIA ONbIT
3Hatb: yHOaAMeHTanbHble  OCHOBbl  (OU3MKK
ONTUYECKMX ABMNEHUN, KONMYECTBEHHbIE
XapaKTepUCTUKKN, CXeMbl HabMNAeHUA OMTUYECKUX
adphekToB N obnacTten Ux NPUMEHEHUS; NMPUHLNMbI
paboTbl N XapaKTEPUCTUKN BaXKHEMLLMX ONTUYECKMX
3MIEMEHTOB, Y3NMoB W NpubopoB, BKIOYAKOLWMNX
NCTOYHUKM " NPUEMHUKM N3nNy4eHus,
nonsapu3aLmoHHble " cBeTodenuTenbHbIe
YCTPOMCTBA, UnbTpbI n KOMMneHcaTopsl,
crnekTpanbHble npubopbl M UHTepdepomeTpbl,
ONTUYECKME N3MepUTENbHbIE YCTPONCTBA
CnocobeH P yerp
NpoBOAMUTb BbibnpaeT u
YMeTb: OOBACHATE 3aKOHOMEPHOCTM WM NPUYUHBI
3KCMepuMeHTasbH ucnonb3ayet N
NOSIBNEHUs,  PasBUTUS  ONTUYECKUX  SBMEHUW,
ble uccrnegoBaHus COOTBETCTBYHO -
adhheKkToB U MNpoLEeccoB, aHanM3nposaTb YCIOBUI
N N3MepeHuns, LiMe pecypcsbl, )
ux HabnwogeHus M peructpaumu;  MOSICHSTb
obpabaTbiBaTh U COBPEMEHHbIE 9
NPUHUMMBLI  paboTbl U KOHCTPYKLUUW  BaXKHEMLLMX
npeacTaensTb METOANKN U 9
ONTUYECKMX 3NIEMEHTOB, YCTPOMCTB M NpMbOpOoB, a
OlK-3 | nony4eHHble OlK-3.1 | obopynosaHue
TakKe CpaBHWUTb WX MApPaMeTPOB W NpefesibHbIX
OaHHbIE C Y4EeTOM ansi .
XapaKTepucTuK;  aHanuMaupoBaTb  BO3MOXHOCTU
cneundukn npoBegeHust .
y 3N1EMEHTHOM 6asbl ansi opraHu3auum
N3MepeHnii B aKcnepuMeHTa y
3KCMepUMeHTarnbHbIX UCCNeaoBaHWUA, BbINOMHAEMbIX
cucTemax u NbHbIX
N _ | oNTMYecCKMMM  MeTodamu,  COCTaBnsATb  MnaH
YyCTPOMCTBAX nccrnegoBaHun
_" | mpoBeaeHns 3KCnepuMeHTa, paspabaTtbiBaTb
OOTOHUKM 1 N n3amepeHunmn -
METOAMKY N3MEPEHNI PEMNCTPUPYEMBIX (PUINYECKMX
onToHopMaTUKN

BEJTNYNH

BnapeTb: HaBblkamMu 0OOCHOBaHMSI MOCTAHOBKM
uenu, 3agad u BblboOpa MeTOOUKM MPOBELEHUS
3KCMepvMeHTa OMTUYECKUMW MEeTO4aMu, a Takke
BbiOOpa MOAXOAOB K PELUEHUD TEOPETUYECKUX U
pacyeTHbIX 3aday No OTAEeNbHbLIM pa3fenam OnTUKY;
HaBblkamMy pPaboTbl C BaXHEWLWMMU ONTUYECKUMU
anemMeHTamu, ysnamm u npubopamu, cobuparthb,
HacTpauBaTb M KOCTUPOBATb ONTUYECKMNE SMEMEHTI,
y3nbl U YCTPOWCTBA, paboTatoLine B UsMepuUTENbHbIX




cxemax, npu npoBegeHnn IKCnepunMeHTarbHbIX
nccnegoBaHum pPas3fin4HbIMA OI'ITI/IKO-(*)I/IIBI/I‘-IGCKMMI/I n
cnekTparnbHbIMM MeTO4aMM

3HaTb: METOANKM NPOBEAEHMS IKCTIEPUMEHTANBHbIX
NCCIeagoBaHUA U BbINOMHEHUS  KOJIMYECTBEHHOM
obpaboTkn JaHHbIX, c 1CNonb3oBaHMEM
COBPEMEHHbIX  pacyeTHO-rpacnyecknx nakeToB
KOMMNbIOTEPHbIX MporpamMm, W OCHOB aHanusa
pe3ynbTaTtoB aKCNepuMeHTa

Ob6pabartkiBa-
etmn
YmeTb: CaMOCTOSATENLHO aHanuaMpoBaTb
npepcrasnset
HOnvueHHbie | MOCT@BneHHble  3ajaqn B obrnactm  puankm
Y N3Ny4YeHnsi, a TaKkke PU3NKM ONTUYECKNX SBIIEHWUI B
3KCnepuvMeHTa
OrK-3.2 ILHBIE aTtomax, Mornekynax, TBepAbIX Tenax
(nonynpoBogHuMKax n meTannax), HaHocucTemMax
AaHHble Ans
nonyyeHns
BnapeTb: HaBblkaMy BbIMOSMHATE KOMUYECTBEHHYIO
0B0CHOBaHHbIX o
0bpaboTky pe3ynbTaToB  U3MEPEHUN,  pacyeT
BbIBOLOB

norpeLuHocTen, W MPUMEHATb MaTemMaTtuyeckune
KpUTEepuUn ANs OLEHKM pe3ynbTaToB 3KCNEepUMEHTA;
aHanuaupoBaTb " 0b6bACHATD pesynbTathl
aKcnepuMeHTa, BblOMpaTh Hanbonee ahekTUBHbIE
cnocobbl npeacTaBneHus pesynbTaTtoB
3KCMepMMeHTanbHbIX UccnegoBaHni

12. O6bemM AncuMnIMHbI B 3a4eTHbIX eauHMUax/vac. (s coomsemcmeuu ¢ yyebHbIM nnaHoM) —
8/288.

Popma NpOMEXYTOUYHON aTTeCTaLMUU(3avem/sKk3ameH) 3a4€m C OUEHKOU, IK3aMEH

13. TpyaoemkocTb No BMAam y4yebHom paboTbl

TpyaoemMKoCTb
600t Dab o cemecTtpam
BuA y4ebHon paborel Bcero 4 cemecTp 5 cemecTp
AyauTOpHbIE 3aHATUS 134 50 84
nekumn 68 34 34
B TOM Yucne: npakTuyeckme 32 16 16
nabopaTtopHble 34 0 34
CamocTosiTensHas pabota 118 58 60
B TOM Yucne: Kypcosas paboTa (nNpoekT)
dopma NpomMeXyTOHHOMN aTTecTaLmm 36 0 36
(5K3ameH - Jac.)
Wtoro: 288 108 180
13.1. CopepxaHue gUCLUNNUHDI
Peanunsauus
pasgena
HaumeHoBaHue pasgena OVNCLMNIINHBI C
n/n CopepxaHve pasgena QUCLMNInHbI
OVCLMNIUHBI NMOMOLLbIO
OHNamnH-Kypca,
QYMK *




1. JleKUMOHHbIE 3aHATUA

BeedeHue. lNpedmem u
3adayu Kypca”
Onmudyeckas gpusuka”.

AkmyanbHocmb Kypca « Onmudeckasi pusukay.
lMocmaHoska 3adayu.

OHnalH Kypc
«Onmuyeckasi
usukar
https.://fedu.vsu.ru/e

®deHomeHonoau4eckKoe
onucaHue e3aumodelicmeusi
3/1eKMPOMAacHUMHbIX B0JTH
c menamu.

Modenb cnnowHol cpedbl. YpaeHeHuss Makceenna.
MamepuanbHble  ypasHeHusi.  Knaccucbukauyusi — cpeo.
llnockasi ~ MOHOXpomMamu4eckasi ceemosasi 80/IHa 8

nuHetiHol 0OHOpodHoU u3omponHol cpede. KomrnexkcHas
Ouanekmpuyeckasi npoHUyaemMocms, fuHeliHas onmu4yeckasi
80CrpPUUMYUBOCTb u KOMIIIIeKCHbIU rnokaszamerib
rpesomeHus cpeodsbl.

OmpaxeHue u npesomrieHue
371eKMpPOMazHUMHOU 8011HbI
Ha epaHuue pasdena dgyx
Ouanekmpukos

OmpaxeHue u nperioMrieHUue ceema Ha 2paHuue pasderna.
paHuyHble ycrioguss Ond  3MeKMPOMazHUMmMHO20  oJis.
leomempusi ~ ompaxeHus U  M[pPesioMAeHUsl.  3aKoH
CHennuyca. lNonHoe eHympeHHee ompaxeHue. HapyweHue
rosIHo20 8HYMPEHHE20 OMpaxXeHus. OHepeemuka
ompaxeHusi U ripesiomieHusi. @opmyrnbl PpeHerns. dghchekm
BEprocmepa.

Knaccuueckas meopus
Oucnepcuu ceema.

Knaccuveckasi meopusi Oucnepcuu ceema. 3agucumMocmb
onmuyeckux KoHcmaHm om yacmombl. COOMHOWEHUSI
Kpamepca u KpoHuea. HopmanbHas U aHOMarbHasi
Oucnepcusi ceema. BpemeHHass U npocmpaHcmeeHHasi
ducnepcus ceema.

Ompa)KeHue u rnperiomrieHue
3neKmpomaaHumHOL7 80J1HbI
Ha rnogeepxHocmu memarnna.

BamyxaHue 3snekmpomazHUMHOU B80MIHbI 8 POBOOAULUX
menax, CKuH-agpgpekm. BbipaxeHuss XazeHa u PybeHca.

PacnpocmpaHeHue OmpaxeHue ceema om  08epxHocmu  Memarnna
arekKmpomMazHUMHbIX 80JTH 8 (HopmarnbHoe nadeHue). CmosiHue 80JIHbI.
rPO8OOHUKe.

o PaccesiHue  anekmpomMazHUMHOU  807IHbI  OOHOPOOHOU
Bsaumolelicmeue cpedoil

9/1eKMpPOMacHUMHBIX 80JIH C
seujecmeom 8 obriacmu e2o
npo3payHocmu

Akycmuyeckue u onmu4yeckue molObl konebaHul. PaccesiHue
Matdenbwmama-bpunnosHa. KombuHayuoHHoe paccesiHue
ceema.

B3zaumodeticmesue
3/1eKMPOMagHUMHbIX 80JIH C
menamu e obnacmu
pPEeWemoYyHo20 roa/IoWeHUs

Bzaumodeticmeue 3neKmpoMagHUMHbLIX 80/IH C mefnamu 8
obriacmu pewemoyHo20 roznoweHusi. [onsgpumonsl. Ydem
aghgpekmos 3ana3dbieaHus.

nrol/index.php ?id=
23286

3neKmp0Ma2Hume/e 80J1HbI Ha| [ucrnepCUuoHHble ~ COOMHOWEHUS ons rnoe8epxHOCMHbIX
rnoeepxHocmu mersi 3r1ieKmpomMacHUMHbIX 80JIH
Knaccuueckas meopus U3JTiy4eHus. UN3nyyeHue

Hauana ¢busuku usnydeHusi

2apMoHu4decku  Konebnowezoca ounons. brauxHas u
OanbHss 30Ha. [lonHass MoOWHOCMb U3rydeHuss Ourons.
lMomeHyuansl  351eKMpoOMagHUMHoO20 rons. M3nyvyeHue
kealpynons. MHmeHcusHocmb, nonspu3ayusi, Ouaspamma
HanpasneHHocmu u3snyvyeHus. PaduayuoHHoe 3amyxaHue.
Cmamucmuka Uu3/y4YeHuUsi He3asUCUMbIX OCUUIISIMOpPOs.
Cnekmp usnydeHusi. EcmecmeeHHass wupuHa nuHUU
usnyyeHus. MexaHu3smbl ywupeHus criekmparnbHOU JUHUU.
Honneposckas wupuHa cnekmpasnbHoU nuHuuU. YOapHas u
cmamucmu4yeckass meopuu  ywupeHus. Llimapkosckoe
pacwupeHue nuHuu. KoHmyp nuHUU noznowieHus U
usnyyeHusi. KeaHmosasi npupoda usny4eHusi. CioHmaHHble U
8bIHY>OeHHbIe repexodbl. Ceolicmea f1a3epHO20 U3/TyHEHUSs.
lMpoxoxOeHue 4yepe3 cpedy KOPOMKUX  UMITYSIbCOS.
lapmoHuYecKul ocyunnsimop 8 rose 31eKmpomMagHUMHOZ0
umnynbca. Penakcayusi 3Hepauu u  Oeghasuposka.
M+ozogbomoHHbIe hasosbie ssneHus. dghgpekm XaHbepu
bpayHa—Teucca. lHmepghepomemp UHmMeHcU8HoOCMU.

10

HenuHeliHbie onmuyeckue
ereHust

HenuHeliHble aghghekmbi rnpu pacrnpocmpaHeHuu ceema 8
cpede. UcxoOHble  MOHAMUSI  He/IUHeUHOU  OnmuKu.
VlumeHcusHocmb ceema U ee 8/uUsHUe Ha Xapakmep
onmuyeckux  signeHul.  [loHamue O  HenuHeUHbIX
gocrnpuumyugocmsix. Budbl  HenuHelHbIX Mamepuaros.
Knaccugbukayusi  HenuHelHbIX 3¢hghekmos 8  OnmuKe.
Heobxodumoe u docmamoyHoe ycnosusi HabmodeHus




HernuHelHbIX 3¢ghgpekmos. BorHoeou (¢ha308bili) CUHXPOHU3M.
BornHosoe ypasHeHue Onisi 3reKmpoMa2HUmMHO20 o 8
HenuHelHoU cpede. Baaumoldelicmeue UHMEHCUBHO20
OnMmuyYyecKkoeo  u3niyyeHuss ¢ eewecmsom.  Modenu
gsaumodelicmeusi  €C8emMo8o20  10fid C  8euwecimeom.
Knaccuyeckas nuHetiHas moderb. Modenu
aHeapMoHu4yecko2o ocuyunnsmopa. Keanmoeas modesns
g83aumoldelicmeus. [padueHmHbie Mmakpomoldenu. Hadvana
meopuu  MHO20(hOMOHHbIX POUECCo8 U OUeHKa UxX
sepossmHocmu. Onmuyeckul rnpoboli cpedbl. Pusuyeckue
npoueccsl, conpoegoxdarowjue onmuyeckuli npobod.

HenuneliHasi  pegppakyus.  Budbl  camososdelicmesull
ceemosbix  6osH.  Tennosas  OuHamuyeckas  JIUH3a.
BbiHyx0eHHOe KOMOUHaUUOHHOE paccesiHue U paccesiHue
Mardenswmama — bpunnosHa u ux npuMeHeHue.

11

B3zaumodeticmesue
OMMUYECKo20  U3JlyYeHuUsl C
amomamu u Mosnekynamu

OcobeHHocmu 83aumodelicmeusi amomo8 U MOMeKyn ¢
nasepHbIMU UMynscamu. Bsaumoldelicmeue u3nydeHusi C
selecmsom. OnucaHue 8 pamkax npuHyuna
coomeemcmesus. [lsyxyposHegass cucmema 8 [ione
mennogozo usnydeHus. Nonyknaccudeckass meopusi bopa.
Criekmpockonu4eckul MApuHYUN coomeemcmeus U cuna
ocyunnamopa. Knaccuveckuli ebi800 8bipaxkeHul  Onsi
KoaghpuyueHmos SlHwWmeliHa. CnekmparnbHas gopma
JIUHUU  amoMHoeo repexoda. CeyeHue paduaylUoOHHO20
nepexoda. BeedeHue 8 keaHmMosyro meopuro amoma Teopusi
g8o3myweHull. Pomonpoyecchl 8 MOHOXPOMaMUYECKOM r1oJ1e.
[syxyposHesasi cucmema 8  Pe30HaHCHOM  riofie.

®omoeo3byxdeHue sewjecmea YAbMpPaKkopomKumu
3/1EKMPOMacHUMHBLIMU  UMynIbcamu.  M3nyyamenbHble
npouecch! npu c8s13aHHO-C800O00HbIX nepexodax.

®domouoHu3zayusi amomos U HomoompbIe8  CUSTbHOM
nazepHom rone. Onmuyeckue nepexoldbl 8 MoreKyrne.
PasnuyHble munbl onmu4yeckux nepexodos 8 08yx- U
MHO20amOMHbIX MOJfieKynax. SneKmpoHHO—KonebamernbHo-
spawjameribHble, konebameribHo-8paujameribHbie u
gpauwjamersibHble criekmpbl. JIIOMUHECUEHUUST MOTEKYII.

12

Onmuyeckasi usuka
11os1ynpogodHUKO8

ObbemMHble nonyrnpoe8oOHUKo8bie Kpucmarbl. CeedeHusi o
30HHOU  CmMpyKmype  8aKHeUWuX  rosyrnpO8OOHUKO8bIX
Kpucmarnos. OHepzemuyeckue 30Hbl. Hocumernu 3apsida.
KoHueHmpayuu anekmpoHos u Obipok. Bsaumodelcmeue
usnyqyeHuss ¢ kKpucmannamu. Kpucmannbl ¢ npsmbiM U
HernpsimbimM MEXX30HHbIM rnepexo0om. Mexx30HHbIe
onmu4yeckue rnepexodbl 6e3 yyema 3KCUMOHHO20 aghghekma.
lpasuna ombopa 0ns onmu4ecKkux nepexodos 30Ha-30Ha U
KoaghpuyueHm  rioeniowjeHusi.  lpsmol  pa3peweHHbIl
nepexod. [lpsimol 3anpeuweHHbIlU nepexod. Henpsmou
nepexod. OKCUMOHHbIE 8036yXXO0eHUs &8 Kpucmasnnax —
obuwue npedcmasneHusi. OkcumoH b6onbwozo paduyca 8
r1011yrnpo8o0HUKOBOM Kpucmarisne (3kcumoH BaHbe—Momma).
lMapamempsbi 9KCUMOHO8 bonbwozo paduyca.
SppekmusHas duanekmpudeckasl MPoHUUaeMocms. YposHu
SHepauu U Crekmp roanouweHusi skcumoHa. Crekmpsi
102/10WeHUsT 3KCUIMOHa 8 os1yrMpO8OOHUKOBbIX KpUCMarsiiax.
Kybuveckue Kpucmannbl. AHU30MPOMHbIE KpUCMAsbl.
Mesx30HHbIe onmuyYeckue rnepexodki C y4emom 3KCUMOHHO20
agpgpekma  (onmudeckoe  8036yXOeHUE  IKCUMOHOS).
leHepayus, pekoMbuHayus u UHxekyuss Hocumenet 3apsoa.
JlromuHecyeHyus r1o51yrnpo8odHUKOS. MexaHu3msb!
usnyyamenbHol pekombuHayuu. [opsyas noMuHecyeHyus
aKkcumoHos. Ces3bigaHUe 3KCUMOHO8 Ha npumecsix. Turbl
SKCUMOHHO-MPUMECHBIX KOMIIIEKCO8 U UX rapamempei.
Ceolicmea  3KCUMOHO8 8  MPUMOBEPXHOCIMHOM  Cfioe
Kpucmarna. [lemeponepexodekil.

13

Hauvana onmuyeckoli ¢hu3uku
10s1yrPO80OHUKOBbLIX CcuCcmeMm
MOHUXXeHHOU pa3mepHocmu

lMonynpoeodHukossie cucmemb| c MOHUXEHHOU
pasmepHoOCmbHo. KeaHmoeo-mexaHu4yeckas moderb
00HoMepHOU nomeHyuabHoU siMbl 6eCKOHEeYHOU U KOHEYHOU
enybuHbl. [jeymepHble cucmembl C K8aHMO8bIMU siMamu U
ceepxpewemku.  ONeKMPOHHbIE  BOMIHO8bIE  (BYyHKUUU,
MOMHOCMb COCMOSAIHUU U 3Hepaemuyeckue yposHu 2D-
cucmemsbl.  OKCUMOHHbIe ~ COCMOSIHUSI 8  08YMEPHbIX
KeaHmosbix Amax. OOHomMepHbie cucmembl 1D — keaHmMo8bIe




HUMU (KeaHmMoseble MpPo8osIoKU). HyrnbMepHble KeaHmosbie
cucmembl 0D — keaHmosble moyku. Onmuyeckoe
rnoanowjeHue U JIIOMUHECUEHUUsI 8 0J1yrpO8O0OHUKO8bIX
cucmemax NOoHWXeHHOU pa3MepHoCcmu.
2. MpakTnyeckmne 3aHATUA
WHmepcpepeHyuoHHble ycmpoiicmea no Memody demewus | OHIAAH-KYpe
80/1H08020 ¢hpoHMa, o memody OJOeneHuss amraumyobl «b1.0.25
1 UnmepgpepeHyusi 0
MHoeonyyesass  uHmepgpepeHyus.  MHmepgepomempesi. NTHYCCKas
OcHosHble 8udbl, NpuHYUN delicmeusi, MPUMEHEHUE. ¢dusukay
OmpaxeHue U npesoMieHue .
z OmpaxeHue U npesioMrieHue raocKol 60/Hbl. 3aKoHbI
371eKmpoMagHUMHoOU 80/1HbI Ha -
2 ompaxxeHusi U npesomnaeHus. Amniaumyda ompaxeHHouU u
2paHuye pa3sdena osyx o
rpesiomneHHoU 8011H. @opmyrbl PpeHerns.
OUSNIEKMPUKOS.
OnekmpomazHUMHbIe  80fIHbI Ha  08EPXHOCMU  merl.
3 Hauana cbusuku usnyyerusi HucnepcuoHHbie  coomHoweHuUss 0nid  MO8EePXHOCMHbIX
371€KMPOMagHUMHbLIX OJTH.
Bsaumodeticmsue
Onmuyeckue nepexodbi 8 amomax. Onmuyeckue nepexodb!
4 ONMUYecKo2o  U3Jly4yeHusi ¢
8 MorsieKynax.
amomamu U MosieKynamu
Havana onmuyeckoli ¢u3uku
Onmuyeckoe  noenowjeHUe U JIOMUHECUeHUuUsi 8
5 10s1yrPoO80OHUKOBbLIX cuCcmeMm .
M r10s1yrpo80OHUKO8bIX CUCMeMax MOHUXEHHOU pa3mepHocmu.
MOHUXEeHHOU pa3mepHocmu
3. JlabopaTopHbIe 3aHATUA
Tuner  ceemocpunibmpos.  OCHO8Hble docmouHcmea U
Hedocmamku.
Usyuerue O3HakomrnieHue C ycmpolcmeoM UHmepghepeHUUOHHbIX
4 unbmpos. OnipedernieHue  OCHOBHbIX  Mapamempos
1 UHMepgepeHYUOHHbIX
UHMepgepeHyUOHHO20 unbmpa (MakcumaribHoe
ceemounbmpos
nponyckaHue, OnuHa B0/IHbI 8 MakCuMyme  [10/10Cbl
rponycKaHus, nosywupuHa rnosiockl nporycKaHus, gakmop
KOHmMpacmHocmu).

13.2. Tembl (pa3aenbl) AUCUMNNUHBLI U BUAbI 3aHATUN

n/n

HanmeHoBaHue Buabl 3aHATUI (KONMYECTBO YaCcOB)

TEMbI
(pasgena) Jlekumu
OVUCLMNIIMHBI

MpakTtnyeckme NabopatopHble CamocToATENbHAs
3aHATHSA 3aHATHSA paboTta

KoHTponb | Bcero

BeedeHue. Npedmem u
3adayu Kypca 2 2
«Onmuyeckasi
usukar.

DeHoMeHO02UYecKoe
onucaHue
e83aumodelicmeusi 4 6
3M1eKMpPoOMazHUMHbIX
80MIH C mesnamu.

10

UHmepgbepeHyusi 8 6
ceema

14

OmpaxeHue u
rpenomneHue
351eKmpomagHUmMHoU 6 8 6
80/1HbI Ha 2paHuue

pa3sdena 08yx
OuanIeKmMpuUKos8

20

Knaccuyeckas meopus 4 8
Oucnepcuu ceema.

12

OmpaxeHue u
npesiomneHue
3n1eKmpomagHuUmHoU 6 8
80/THbI Ha

rnosepxHocmu
memarnna.

14




PacnpocmpaHeHue
3/1€KMpPOMacHUMHbIX
80J1H 8 MPOBOOHUKE.
B3zaumodelicmsue
371eKMPOMagHUMHbIX
7 80JIH C 8eUECME8OM 8 4 6 10
obnacmu e2o
npospayHocmu
B3zaumodeticmesue
3/1€KMpPOMacHUMHbIX
80J1H C meniamu 8
8 obnacmu 4 8 12
pewemoyHoz20
rnoanoweHus!
BnekmpomaeHUMHbIe
9 80/1HbI Ha 4 8 12
rnosepxHocmu mes
Hayvana ¢busuku
10 Uy HeHUS] 6 6 8 6 26
HenuHeliHble
11 onmu4yeckue si8rneHusl 6 10 6 22

Bsaumodeticmesue

onmu4yeckozo

usnyqyeHuss ¢ amomamu 6 6 10 8 30

U mMosekynamu
Onmuueckass  ¢pusuka

13 11071ynpo8oOHUKO8 8 10 8 26

Havana  onmuueckol

¢usuku

14 | nonynpoeodHUKO8bIX 8 4 10 8 30

cucmeMm  MOHUXEHHOU

pasmepHocmu

UN3ydeHue

15 | uHmepgepeHYUOHHbIX 34 12 46

ceemoghusibmpos

Utoro: 68 32 34 118 36 288

12

14. MeToanyeckue ykazaHusa Ans ody4aroLWmxcsa no 0CBOEHNIO ANCLUNIIUHbI

OcHosHbIMU 3manamu 0ceoeHus1 QucyurniauHbl "Onmudeckasi husuka" aensromcs:
*  U3syuyeHue yuyebHoU, Hay4yHOU U Memodudeckol fnumepamypbl, Mamepuarnog rnepuodudeckux uzdaHull ¢
rpusriedeHuUeM 371eKMpPOHHbIX cpedcme Hay4yHoU uHgopmayuud
* [loG2omoeskKa K npakmu4yeckKuM 3aHIMUsIM;
* [loGzomoseka k nabopamopHbIM 3aHAMUSIM
B xo0e noG2omosku kK meKyuuM ammecmauusim U MpoMexxymoyHol ammecmayuu cmydeHmy pekomeHOyemcsi
aKmuUeHO UCro/1b308amb 3/1EKMPOHHbLIU 06pa3zosameribHbIlU nopmarn Moodle — anekmpoHHyo cpedy OuCyUNIUHbI,
¢ npedocmasrneHueM rpe3eHmauyudl nekyuli, 3adaHull 05151 8bINO/IHEHUST NMPaKMmMuU4Yyeckux u 1abopamopHbix pabom,
00MosIHUMeEsIbHO20 Meopemu4YecKo20 Mamepuarsia U HopMamugHO-Npagosbix AOKYMEHMOo8 1o memam U rnepeyHel
goripocoeg 05151 Mo020MO8KU K MEKyWUM ammecmauusiM U MpoMeXXymoyHolU ammecmauuu. Takxe cmyOeHmy
pexkomeHAyemcs ucrosib3o8ams 8ecb Habop Memodo8 u cpedcme co8pPeMEHHbLIX UHGOPMAUUOHHbIX MEXHOI02ul
Orisl U3y4YeHusi omedyecmeeHHOU U 3apybexHou siumepamypb! 1o OUCYUN/IUHE, OUEHKU U aHasiu3a ee meKyueao
cocmosiHuss U nepcriekmue passumusi. Emy npedocmasrnsiemcsi 803MOXHOCmMb pabomamb 8 KOMIbIMEPHbLIX
Kknaccax ¢pakynbmema (313a aydumopus), umems docmyn K WHmMepHem-pecypcam U 37eKmMpOHHOU ro4yme,
ucrionib3o8amb  UMelouwjuecss Ha Kagpedpe Oonmuku U CreKmpOoCKonuu  ¢huduyeckoeo ¢hakynbmema
UHGbOpMaYUOHHbIE MEXHO02uU, UCM0b308amb pecypchbl 30HanbHoU Hay4yHol bubnuomeku BIY, & mom yucne
3/1IEKMPOHHO-6UBIUOMEYHbIE CUCMEMBI.

15. lMepeyeHb OCHOBHOW WU [OMNOJSIHUTENbLHOW nUTepaTypbl, PECypCOB MWHTEpPHeT,

Heob6XxoaUMbIX ANA OCBOEHUA AUCLMUMIMUHbI (CrUCOK numepamypbl 0pOPMASIEMCS 6 COOM8emcmeauu
¢ mpeboearusimu FOCT u ucnionb3yemcsi obuwiasi ck8osHasi Hymepauusi 07151 8cex 8UO08 UCMOYHUKOS)

a) OCHOBHas nuTeparypa:

| Ne n/n | McmoyHuk




JlaHOcbepe, I.C. Onmuka : yuebHoe rnocobue / I.C. flaHdcbepe. - 6-e usd., cmepeom. - M. :
@usmamnum, 2010. - 848 c. - ISBN 978-5-9221-0314-5 ; To xe [BnekmpoHHbil pecypc]. - URL:
https.//biblioclub.lib.vsu.ru/index.php ?page=book &id=82969

Acmanerko, B.A. Bzaumodelicmaue u3ny4yeHusi ¢ amomMamu u HaHodacmuuamu / B.A.

2 AcmaneHko .— [JonzonpydHnbil : Uimennekm, 2010 .— 492 c.
3 AcmaneHko, B.A. SnekmpomazHUMHbIe rnpouecck! 8 cpede, HaHOMIa3MoOHUKa U
" | memamamepuane! / B.A. AcmaneHko .— [JonzonpyOHbil : MIhmennekm, 2012 .— 583 c.
Knumos, B.B. HaHonnasmoHuka / B.B. Knumos. - M. : @usmamnum, 2010. - 479 c. - ISBN 978-5-
4. | 9221-1205-5;To xe [OnekmpoHHbIU pecypc]. - URL:

httos:/biblioclub.lib.vsu.ru/index.php?page=book&id=69490

6) dononHumensHas numepamypa:

Ne n/n | UemoyHuk
AcmaneHko, B.A. SnemeHmapHbie npouecch! 8 nazepHoul nnasme : MoHozpagus / B.A.
5. Acmanetko, lN.A. NonosuHckul, E.M. Muxatinos .— BopoHex : U30amenbcko-
nonuepaguyeckul yeHmp "HayyHasi kHuea", 2013 .— 432 c.
Enbsawesuy, M.A. AmomHasi u MosnekynspHas criekmpockonusi. MonekynsipHasi crieKmpocKornusi
6. /M. A. Enbswesud ; npeducn. J1. A. 'pubosa .— U3d. 4-e, cmep. — M. : URSS : KomKHuza,
2007 .— 527 ¢
Jlambiwes, A.H. Bzaumodelicmeue ariekmpomMagHUMHbIX 80/1H C 8eLlyecmeom : y4ebHoe
7. nocobue / A.H. Jlambiwes, B.H. CenugaHos ; BopoHex. 2oc. yH-m .— BopoHex : BopoHex.
eoc. yH-m, 2005 .— 106 c.
Epmonaees O.l1. Bzaumodelicmaue u3sny4eHuli ¢ meepObiM mesioM U MPUHUUIbI UX
8. peaucmpauuu : Kypc nekuyul : [y4ebHoe nocobue] / O.[1. Epmonaes, I1.B. KyquHckuli .— MUuHck
:Bry, 2004 .— 135c.
9 ®edopos ®. M. Onmuka aHU30MPOrHbIx cped. — MuHck: M3-eo0 AH BECCP, 1958; 2-e u3d. M.:
) YPCC, 2004.
10 AxmaHos, C.A. @usuyeckasi onmuka : Y4ebHuK 0risi 8y308 1o HarpasJsieHuro U crieyuanbHocmu
) "Qusuka"/ C.A. AxmaHos, C.FHO. HukumuH .— M. : 33-e0 Mock. yH-ma, 1998 .— 655 c.
11 Cmpamm, [Ix.B. (nopd Panel). BonHosas meopusi ceema / [x.B. Cmpamm (rnopd Paned).
) Edumopuan YPCC, 2010 e.
12 Tpogumosa T.U. OcHosbl busuku. KHuza 4. BoniHogas u keaHmosasi onmuka / T.U.
) Tpogumosa. - M. Beicwas wkona. 20072. — 215 c.
13 Ceukapes, A.B. ®omorHasi onmuka / A. B. Ceuykapes .— CI16. : C.-[lemepb.20c.uH-m mo4Hol
) mexaHuku u onmuku, 2000 .— 217,[2]c.
14 KoHcmaHnmuHosa, A.®. Onmuyeckue ceolicmea kpucmarnnos / A.®. KoHcmaHmuHosa [u Op.].
) MuHck. Hayka u mexHuka. 1995e. - 302 c.
Jlebedesa, B.B. SxcriepumeHmarbHas onmuka: Yueb. 0ns cmyd.ey3o8, obyd. o crey.u
15. HarpassneHuto "®usuka"/ B.B. flebedesa. M.@usuveckuli chakynsmem MI'Y um. M.B.
JlomoHocosa. 2005e. - 282c.
16. bopH, M. OcHosbl onmuku / M. BopH, 3. Bonbg. - M. : Hayka, 1978. - 719 c.
17 gg‘f;onos, A.B. Onmuyeckue ceoticmea memarnos / A.B. Cokornos. - M. : ®uamameus, 1961. —
C.
18. Kupees, I1.C. ®usuka nonynposodHukos / I1.C. Kupees. — M. : Boicw. wk., 1969. — 590 c.
19 lyne, A. KonebamersbHbie criekmpbl u cummempuu Kpucmarnios / A. lNyne, XK.-1. Mamee. - M.
) : Mup, 1973. — 437 c.
20 BopH, M. [JuHamuydeckasi meopusi Kpucmarnnudeckux pewemok / M. bopH, K. XyaH. — M. : N130-
) 80 uHocmp. num., 1958. - 488 c.
21 AHcenbm, A.W. BeedeHue 8 meoputo rnosnynpoeodHukos / A.N. AHcernbm. — M.; -J1. : ®uamameaus,
) 1962. — 418 c.
29 lMosepxHOCMHbIE MOMASAPUMOHBLI. ONEeKMpPoOMagHUMHbIe 80/THbI Ha M0BEPXHOCMSX U epaHuuax
) pa3sdena cped / nod ped. B.M. Aeparosuya, [.J1. Munnca. - M. : Hayka, 1985. - 525 c.
JlaHday, /1.[]. Teopemudeckas ¢pusuka : B 10 m. /[1.[. JlaHday, E.M. Nlucpbwuy, .— M. :
23 OUIMATIINT, 2003- .T.8: SnekmpoduHamuKa CrifiowHbIX cped : YuebHoe nocobue dnsi cmyd.
’ ¢usuyeckux crneyuanbHocmel yH-mos / J1.1. JlaHday, E.M. Jlugpwuy ; Iod ped. J1.I1.
lMumaesckoz2o .— 4-e u3d., cmep. — 2003 .— 651 c.
24. Kopornes, ®.A. Teopemuyeckasi onmuka / @.A. Koponés. - M. : Beicwas wk., 1966. — 555 c.
25 JlubexcoH, M.H. Ceemoesasi soniHa bexum edorsb nosepxHocmu / M.H. JlubeHcoH // lNpupoda.
) —1996. - Ne 9. — C.14-22.
2% Lmumpues, B.I". HenuHeliHass onmuka u obpauweHue 8051Ho8o20 ¢hpoHma / B.I". Imumpues .—
) M. : @Qusmamnum, 2003 .— 256 c.




XKenmukos, A.M. Ceepxkopomkue umnybcbl U Memodbl HeruHelHol onmuku / A.M.
XKenmukos .— M. : Quamamnum, 2006 .— 294 c.

Bopobses, J1.E. Onmuyeckue ceolicmea HaHocmpykmyp : Yueb. nocobue 0515 cmyd.8y308,

28. 0b6yy. no HanpasneHur "TexH. pusuka"/ Jl1. E. Bopobees, E. J1. MsueHko, []. A. ®upcos, B. A.
WanbizuH; 100 obw. ped. B. N. UnbuHa, A. 4. LLluka .— CI16. : Hayka, 2001 .— 186 c.
OsuuHHuUkKo8, O.B. OcHo8bI OMMUKU U CrIEKMPOCKOMNUU K8AaHMOBbLIX MOYEK | y4ebHO-

29 memooduyeckoe rnocobue 0nisi 8y308 / BopoHex. eoc. yH-m ; [cocm. : O.B. Og4yuHHUKo8U Op.] .—
’ Boporex : U3damernbcko-rnonuepaghudeckull yueHmp BopoHexckoz20 eocydapcmeeHH020
yHusepcumema, 2013 .— 80 c.

27.

B) UH(pOpMaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTerbHble pecypchbl (oduLnanbHblie pecypebl UHTEPHET)™:

Ne n/n Pecypc
1. | «YHuBepcutetckasn bubnuoteka online» https://biblioclub.ru/
2. | OBC "KoHcynbTaHT ctygeHTa" http://www.studentlibrary.ru/
3. | OBC "PykoHT" https://rucont.ru/
4. | 3BC "KOpauTt" https://biblio-online.ru/
5. | BBC IPRbooks http://www.iprbookshop.ru/

16. lMepeyeHb y4yeOHO-meTOOMYECKOro obGecneyvyeHUss ANA CaMOCTOATENbLHOM pPaboThbl
(y4ebHo-Memoduyeckue pekoMmeHdayuu, rocobusi, 3adayHUKU, MemoOu4YeCKUe yKa3aHusi IO 8bIMOSTHEHUIO
rpakmu4eckux (KOHMPOJIbHbIX), Kypcoabix pabom u dp.)

Ne n/n McTOYHUK

1 OnekTpoHHasa 6ubnuoTeka yyebHo-meToanyeckux martepuanos By
http://www.lib.vsu.ru/cgi-bin/zgate?Init+lib.xml,simple.xsl+rus

2 AxkoseHko H.B. CamocToaTensHas paboTa CTyAeHTOB : MmeToaudeckme pekomeHgauum / H. B.
AxkoseHko, O.K0. Cywkosa .— BopoHex, 2015 .— 22 c.

3 Jlatbiwes, A.H. Bsanmopenctene anekTpoMarHUTHbIX BOSH C BELLECTBOM : y4ebHoe nocobue /
A.H. NaTbiwes, B.H. CenueaHoB ; BopoHex. roc. yH-T .— BopoHex : BopoHex. roc. yH-T, 2005
— 106 c.

4 JlabopaTopHble paboTbl CTyAEHYECKNX MPAKTUKYMOB NoAapa3aeneHunin Y4ebHo-Hay4YHOro LeHTpa

"dyHgameHTanbHasa onTuka un cnektpockonus" / Poc. akag. Hayk, dus. uH-T um. N.H.J1lebenesa,
PUNAH, MOTU .— M., 2000 -.4.1 .— 2000 .— 46 c.

5 JlabopaTopHble paboTbl CTyAEeHYECKNX MPAKTUKYMOB NoApa3aeneHnin Y4ebHo-Hay4YHoro LeHTpa
"dyHgameHTanbHasa onTuka un cnektpockonus" / Poc. akag. Hayk, dus. uH-T um. N.H.J1lebenesa,
PNAH, MOTN .— M., 2000 -Y.2 .— 2000 .— 36 c.

6 OBuurHHMKOB, O.B. OCHOBbLI ONTUKM U CMEKTPOCKONUU KBAHTOBbIX TOYEK : y4ebHO-MeToanYeckoe
nocobue ansa By3oB / BopoHex. roc. yH-T ; [cocT. : O.B. OBuMHHUKOBM Ap.] .— BopoHex :
W3paTtenbcko-nonurpagunyeckun LeHTp BopoHexckoro rocyaapcTBeHHoro yHusepcurteta, 2013
—80c.

17. OOpasoBaTesfibHble TEXHONIOrMU, MUCNONb3yeMble Npu peanusauum Yy4eObHOMU
AUCLUUNIMNHBLI, BKNOYasi AOUCTaHUUOHHbIe obOpa3oBatenbHble TexHonorun (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe oOyyYeHue):

B yuebHoMm nipouecce ucrionb3ytomcs cnedyoujue obpaszosameribHblie mexHosnoauu. 1o obpazogamesibHbIM
gopmam: niekyuu, npakmu4yeckue U nabopamopHbie 3aHamMusi, Kypcosasi paboma. Mpeobnadarowumu memodamu
u rnpuemam obyYeHUsl S18MSIOMCS: 0bBbSICHUMENbHO-UMIICMpamusHblie (06bsiCHeHuUe, rnokas — OeMOHcmpauusi
y4ebHo20 Mamepuarna u 0p.); akmueHble (aHanu3 y4ebHou u Hay4yHoU fiumepamypbl, cocmassreHue cxem U 0p.) u
UHMepakmueHble, 8 mMOM 4ucfe U 2pynrnoesie (83aumMHoe obydyeHue 8 ¢hopme nod2o0mosku U obcyxoeHus
Ooknados); UHopmayUoHHbIe;, MyrbmumeduliHblie (paboma ¢ calimamu akaleMu4yecKkux CmpyKmyp, Hay4YHo-
uccriedosamesbCKUX opeaaHu3ayuli, 35IeEKMpPOHHbIX 6ubniuomek u Op., pa3pabomka npezeHmauudi, coobweHul u
Ooknados, paboma ¢ 31eKMpPOHHbIMU 0by4YarowuMu rnpoepaMmmamu u m.ri.).

OpezaHu3ayuoHHasi cmpykmypa JIeKUUOHHO20 3aHsmus: 1. ®@opmynupoeka membl, ueneld 3aHsamus,
rocmarogka npobremMHo20 eorpoca. 2. Pa3bscHeHUe 80rpoco8 meopemuyecKo20 U npakmu4eckozo niada ons
peweHusi nocmaessieHHoU npobriemsl. 3. PaccmompeHue nymed peuweHusi npobiieMHO20 80rpoca Ha KOHKPEMHbIX
npumepax. 4. 3akmnwoyeHue, opmynuposka 6bie0dos. 5. Dopmyrnupoeka 3adaHusi Ol caMocmosimesibHoU
OomawHel pabomsi. O38y4yusaHUe membi criedyroueao 3aHIMus.

OpezaHu3ayuoHHas cmpykmypa nabopamopHo20 3aHsamus: 1. @opmynupoeka yenel 3aHImus U omeemai Ha
goripockl cmydeHmos. 2. O3HakoMreHuUe ¢ meopemu4eckol 0CHO80U pabombl, OCHOBHbIMU fipueMamMu U mexHuKoul



6esonacHocmu ripu pabome ¢ ucnonb3yembiMu rpubopamu u peakmugamu.3. BbinosHeHUe akcrnepumMmeHmanbHou
yacmu pabombi. 4. O6pabomka sKcriepuMeHmarbHbIX pe3ynbsmamos u npedocmasneHue ux Ons
rnpedsapumeribHOU MPOBEPKU rpernodasamertto.

Bawuma nabopamopHol pabomebl pPoeodumcsi C UEerbio 8bISIBJIEHUST YPOBHSI OC80EHUS Mamepuasna o
memamuke pabomal, crrocobHocmu damb MPasusibHYK MPaxKmMoeKy pe3yfibmamam, rosayYeHHbIM rpuU 8bIMOTHEHUU
pabomsbi. 3awuma pabomsbl 3aknodaemcs 6 oghopmieHuu pabom, ycmHou 6ecede nperiodasamersisi CO
cmyOeHmMoM MO rofly4eHHbIM 8 pabome pesyrnbmamam U OCHOBHbIM MEopPemuYecKUM MOHAMUSAM 10 meme
pabomei.

OpeaHusayuoHHasi cmpyKmypa rnpakmu4yeckoeo 3aHsimus - ceMuHap. CodepxaHue ceMuHapa, ghopmupyemcsi
mak, 4mobbl OHO crocobcmeosasno rnoucKy OOMOMHUMESbHbIX UCMOYHUKO8 3HaHUl U pa3gumuio meopyecKoeo
MbIWIIEHUS, YMEHUIO Haxo0umb Mymu peweHuUsi U omeemsbi Ha npobrieMHble 80rpochki. [10 HeKomMopbIM memMam 8
3a0aHue MOXHO eKw4Yamb rnodzomoeky 1 -2 Ooknados (coobuwieHull) no Hauboree CrOXHbIM 80rpocam,
3abrnaco8peMeHHO Ha3Ha4yue 0oKIad4yuKos.

Tekywuli KOHMPOsIb MPOBOOUMCS MyMeEM MPOBEPKU BbINO/IHEHUST OMaWHe20 3a0aHusi, BXOOHO20 KOHMPOJIS
(8 sude camocmosimeribHbIX U KOHMPOIibHbIX pabom, Ooknados u peghepamos).

lpu peanu3ayuu OucyurnuHbl C UCMOMb308aHUEM OUCMAaHUUOHHBIX 0bpa3oeameribHbIX MexHomo2aul
UCIMob3yrMmMCcs UHCMPYMEHMbI 3/1EKMPOHHOU UHGOpMaUuUOHHO-0bpa3ogameribHoU cpedbl BI'Y «3nekmpoHHbIU
yHusepcumem BI'Y» (https://edu.vsu.ru) u/unu “MOOK BI'Y” (https.//mooc.vsu.ru),cepaucbl 8uGe0KOHpepeH Ul
(BigBlueButton, Zoom, Discord u 0p.), 31ekmpoHHasi nodyma, MecceHOxepbl U couycemu.

18. MaTepnanbHoO-TeXHU4YeCKoe obecneyeHne AUCUUNIIUHLI:

Hoymbyk Asus, C B803MOXHOCMbIO OOKIYeHUsT K cemu "MIHmepHem" u obecrniedeHuem dOocmyrna 8
3IEKMPOHHYI0 UHGhOopMaUUuOHHO-0bpa3zogamesibHyto cpedy BI'Y, lNpoekmop BenQ MS 612ST, [Jocka magHUMHO-
mapkepHas 100*200. lNpoepammHoe obecniedeHue: OC Windows (WinPro 8 RUS Upgrd OLP NL Acdmc), Microsoft
Office (OfficeSTD 2013 RUS OLP NL Acdmc). [llpoepammHass cucmema Osii OOHapy>XeHUsl MEKCmMOo8biX
3aumcmeosaHuli 8 y4ebHbIx U Hay4YHbix pabomax «AHmunnasuam.BY3». Office Standard 2019 Single OLV NL Each
AcademicEdition Additional Product. lNpoepammHbili kommnnekc 0nsg OBM - MathWorks. Cucmema uHxXeHepHo20
modenuposaHus ANSYS HF Academic Research.

Onmuyeckuli cmor, Y4ebHbili 80/T0KOHHO-ONMUYeCcKUl criekmparsbHO-moMuHecyeHmHbIt kommnekc (Ocean
optics), Habop mexaHuko-onmu4yeckux Oemanel u 6riokoe 8 cocmaese:14BCX150-1-1 deosikosbinyknas uUH3a;
14CX50-20-1 dsoskosnbiriyknas nuH3a; 14 RAP-1-0-2 npsmoyezonbHas npusma;, 8MR190-2-28 momopu3sosaHHas
nnamagpopma,; 8MT50-100BS 1-Men1 momopu3osaHHbIl nuHelHbIl mpaHcnsamop,8SMC-USB-B9-1 koHmpornep
Osuzamenet; PUP120-17 bnok numanus. lNpoepammHoe obecriedeHue: DreamSpark Premium Electronic Software
Delivery (3 years) — cybnuyeH3uoHHbIlU dozosop Ne3010-15/1204-15 om 25 dekabpsi 20152.; Wien2k Registration-
ID: WIEN2k-1219; Gaussian 09 Rev D.01, S/N FA7355682010; Gauss View, S/N FA7139344060.
UHmepgepomemp Maxa-LleHOepa, Habop UHMepPghepeHUUOHHbIX bulbMpPos.

lMakem pycckosisbidyHoeo 10 Ons ynpaeneHuss criekmpomempom Tensor 37 (Bruker Optics) aHanusza u
obpabomku OaHHbIx, [Jozoeop Ne 0331100013513000023 om 12.03.2013 a. [lakem [10 0Ons ynpaseneHus
cnekmpogpomomempom  USB 2000+ (OceanOptics), 0ns aHanusza u obpabomku daHHbIX, [Joecosop
Ne0331100013513000022 om 26.03.2013 a.

Peanu3zayusi ducyunnuHbl C NPUMEHEeHUEeM 3J1EKIMPOHHO20 0byyYyeHuss u OuCmaHUUOHHbIX 0bpa3osameribHbIX
mexHorsioaul ocyujecmearnsemcsi Yepe3 obpazosameribHbll nopman "3nekmpoHHbIl yHusepcumem BITY".

19. OueHo4HbIe cpeacTBa ANA NPoBeAEeHUA TEKYLEeNn N NPOMEXYTOYHOWN aTTecTaumm

MopsaoK OLEHKN 0CBOEHMS oby4Yalowmnmmncs y4ebHoro matepuana onpegensiercs
coep)XaHMeM crieayloLwmnx pasaenos ANCUMNIIVHBI

Muankatop(bl
Ne HanmeHoBaHue pasgena KomneTeHL A&T&gﬁ&g) OLeHOYHbIE CPeAcTBa
n/n avcumninHel (moayns) nsa(m) KOMMETEHLIM
BeeodeHue. ﬂpedmem u OMNK-1.1 Twunosblie 3agaHuna K neKumMoHHbIM
1 3adayu Kypca” Onmuyeckasi OIIK-1 OMK-1 '3 3aHATUAM, HOMBUAYalbHble 3aJaHus,
¢usuka”. : onpoc
(DeHOMeHonoeuququ OrK-1.1 TvnoBble 3a4aHUsA K NEKLUNOHHbBIM 1
2 onucaHue e3aumodelicmeusi OIIK-1 OlnkK-1.3 NPAKTUYECKMM 3aHSITHSIM
?:gg;fj MaghUmHbIx €0k ¢ | OIIK-3 82&2; WHOMBMAYamNbHbIE 3aaHuns, Ornpoc
OIK-1 OrlK-1.1 TwunoBble 3agaHUsA K NEKLUNOHHBLIM U
3 UnmeppepeHyusi ceema OINK-3 OrK-1.3 nabopaTopHbIM 3aHATUAM,
Orl1K-3.1 WHAVBMAYaNbHbIE 3af4aHuns, Onpoc,




WHankaTop(bl)
rll\ﬁ HaVIIlICM?A':I%?/I?-iiT?MpOa3AJ$FBa Ko“&';?;?”” [OCTKEHNS OueHouHble CpeacTaa
Avcy AY. KOMNeTeHUMn
Ol1K-3.2
OmpaxeHue U npenomieHue OrK-1.1 TunoBble 3a0aHWs K JIEKLMOHHBIM Y
4 3M1eKmMpoMazHUMHoU 80J1Hb! OIIK-1 OrlK-1.3 nabopaTopHbIM 3aHATUAM,
Ha epaHuue pasdesia dsyx OIIK-3 OrK-3.1 MHOVBUAOYanbHblE 3a4aHus!, ONpoc,
OudneKmpuKos OlK-3.2 0oT4eThbl No nabopatopHbIM paboTam
OMK-1.1 TunoBble 3aaaHnst K NEKLUNOHHBIM U
5 Knaccudeckasi meopusi OIlIK-1 OrnkK-1.3 o aKTMﬁLeCKVIM 3aH;|L'lrMﬂM
ducnepcuu ceema. OIIK-3 OrllK-3.1 P ’
OMK-3.2 UHAUBMAYyanbHbIE 3aaHns, ONpPoc
OmpaeHue u npenomneHue
SN1EKMPOMasHUMHOU 8O0JTHbI OrK-1.1 TunoBble 3aaaHWs K NEKLMOHHBIM 1
6 Ha rnosepxHocmu Memairina. OIIK-1 OrlK-1.3 NDAKTAYECKAM 3aHSTUSIM
PacnpocmpaHeHue OIIK-3 OrK-3.1 P ’
ANEKMPOMAZHUMHBIX 8OTTH 8 OMK-3.2 UHAUBMAYanbHbIE 3aaHns, ONpPoc
rPO8OCHUKe.
Bsaumodeticmeue OrK-1.1 TunoBble 3a4aHNs K NEKLMOHHBIM 1
7 371eKMPOMagHUMHBIX 80JIH C OIIK-1 OrkK-1.3 NDAKTAYECKAM 3aHSTUSIM
gelwecmsom 8 obacmu e2o OIIK-3 OlMK-3.1 P ’
rpo3payHoCMU OMK-3.2 nHAuBMAyanbHbIE 3a4aHns, onpoc
Bsaumodetcmeue OrK-1.1 TunoBble 3aaaHns K NEKUMOHHBIM 1
8 371eKMPOMagHUMHBIX 80JIH C OIIK-1 OrkK-1.3 NDAKTAYECKAM 3aHSTUSIM
menamu 8 obnacmu OI1K-3 OlK-3.1 P ’
PELIBMOYHOZ0 MOZHOWEHUS OMK-3.2 nHAuBMAyanbHbIE 3a4aHns, onpoc
OTK-1.1 TunoBble 3aaaHnst K NEKLUNOHHBIM U
9 OnekmpomacHumHsie gonHbl | OIIK-1 OllK-1.3 o aKTMﬁLeCKVIM 3aH;|L'lrMﬂM
Ha nosepxHocmu mesi OIIK-3 OrllK-3.1 P ’
OMK-3.2 UHAUBMAYyanbHbIE 3aaHns, ONpPoc
OMK-1.1 TunoBble 3aaaHnst K NEKLUNOHHBIM 1
10 Hauana ¢busuku usnydyeHusi OIIK-1 OMK-1 '3 NMPakTUYECKNM 3aHATUAM,
' nHAuBMAYanbHbIE 3a4aHns, onpoc
OMK-1.1 TunoBble 3a4aHUA K NEKUMOHHBIM
11 HenureliHbie onmuyeckue OIIK-1 OrkK-1.3 3aHSTUSIM VIH,quBM,D.y aanb';"e 3a0aHNs
AeneHus OIIK-3 OrlK-3.1 ’ ’
OlMK-3.2 onpoc
. OrlK-1.1
B3zaumodeticmsue OITK-1 OMK-1.3 TunoBble 3agaHNs K NEKUNOHHBLIM U
12 OnMmMuUYecKko20 U3/ydeHusi ¢ OIK-3 OI'IK-3. 1 NMPaKTUYECKNM 3aHATUAM,
amomamu u MosieKynamu OI'IK-3.2 nHAuBMAyanbHbIE 3a4aHns, onpoc
OrK-1.1
Onmueckas cbusuka | OTIK-1 OMK-1.3 TunoBble 3aaaHnst K NEKLUNOHHBIM U
13 F0MYPOSOOHLIKOS OIIK-3 OMNK-3.1 nabopaTopHbIM 3aHATUAM,
OMK-3.2 UHAUBMAYyanbHbIE 3aaHns, ONpPoc
. OrK-1.1
Havana onmuuyeckoli ¢husuku OIK-1 OMNK-1.3 TunoBble 3agaHNsA K NEKLMOHHBLIM U
14 r1oyrnpo8oOHUKO8bIX cucmem OIK-3 OI'IK-3. 1 nabopaTopHbIM 3aHATUAM,
MOHUXeHHOU pa3mepHocmu OI'IK-3.2 nHAuBMAyanbHbIE 3a4aHns, onpoc
u OrllK-1.1 TwunoBble 3agaHUsA K NEKLUNOHHBLIM U
15 u:% ‘f“q’éi CHULOHHEIX OIIK-1 OMnK-1.3 NaBopaTopHbIM 3aHATUSM,
Csemgd)uﬁbmpoe OIIK-3 Orl1K-3.1 WHAVBMAYanbHbIE 3af4aHus, Onpoc,
OlK-3.2 0oT4eThbl N0 NabopaTtopHbIM paboTam
lMpomexyTo4Hble aTTecTaunm KomnnekTsl KUMA 1 KMM2
copma KOHTPOSS - 3a4em ¢ OUEHKOU, aK3aMeH

20 TunoBble OLEHO4YHble cpeacTBa M MeToAMYECKUMe MaTepuanbl, onpegensoLlme
npoueaypbl OLleHUBAHUA U KPUTEPUM UX OLleHUBaHUA

OueHka 3HaHUIN, YMEHUIN N HABbIKOB, XapakTepuayoLwas aTanbl (hOPMUPOBAHUS KOMMETEHLUA B paMKax
N3yYeHns QUCLMMITMHBI OCYLLIECTBNSIETCA B XOAE TEKyLLlen M MPOMEXYTOYHOW aTTecTaumi. Tekywasa atrectauusi
NPOBOANTCA B COOTBETCTBUM C [lonoxeHnem O Tekyllenh atTectaumm obydarmxcs no nporpaMMaM BbICLLEro



06pa3oBaHMs BOpOHEXCKOro rocynapCTBEHHOINO yHMBepcuTeTa. Tekywas aTrectauusi npoBoautcs B dhopme:
YCTHOrO onpoca (MHAMBUAYalbHbIA OMNpoc); NabopaTopHbIX pPaboT; OUEHKM pe3ynbTaToB MNpPaKTUYECKon
gesaTenbHocTn (peweHne 3agad, pabota Ha cemuHapax). Kputepum oueHuBaHus npuBedeHbl HUXKe.
lMpomexyTouHast aTTecTauusi NpOBOAWUTCA B COOTBETCTBMM C [lonoxeHMeM O MNPOMEXYTOYHOM aTtTecTauuu
obyyaroLwuxcs no nporpaMmmam Bbiclero obpasoBaHmns. KOHTpPOMbHO-n3MepuTenbHbIe MaTepuarnbl MPOMEXYTOYHON
aTTecTauum BKIYaT B cebst TeopeTnyeckne BONpOChl, NO3BOMSIOLNE OLEHWUTb YPOBEHb MOMYYEHHbIX 3HAHWUN U
npakTudeckoe 3agaHune, No3BonstLLee OLEeHUTb CTeNeHb CHOPMUPOBAHHOCTM YMEHWI 1 HABbIKOB. [1py oueHnBaHnn
NCMNONb3YTCS KAYECTBEHHbIE LLKarbl OLEeHOK. Kputepumn oueHmBaHus npusegeHsl B n. 20.2.

[nsi oueHMBaHWA pe3ynbTaToB 06YYEHMS Ha 9K3aMeEHE YYNTLIBAIOTCS Creayowmne nokasaTenu:
1) 3HaHMe y4ebHOro matepuana, BNafeHWe MOHATUIAHBLIM annapaTtoM M TEOPETUHECKUMW OCHOBAMWU BOJSIHOBLIX
ABMNEHUN;
2) yMeHue CBA3bIBaTb TEOPUIO C MPAKTUKOW;
3) ymeHve vnncTpupoBaTbk OTBET npuMepamu, dakTamu, AaHHbIMW COBPEMEHHbIX Hay4HbIX MCCIedOoBaHWUN B
ONTUKE;
4) ymeHve NpMMeHATb OCHOBHbIE 3aKOHbI U @aHanM3npoBaTh pe3yrbTaTbl HAabNIAEHNIN U AKCMEPUMEHTOB
5) BnageHne NOHATUMHBIM annapaTtomM U yMeHue MPUMEHSITb TEOPETUYECKNE 3HaHUS ANS peLleHns NPakTU4eCcKnxX
3agay .

20.1 TeKyWw i KOHTPOIb yCNEeBaeMOCTH

KoHTpornb ycneBaeMoCcTv No AUCUUMINHE OCYLLECTBIISETCS C MOMOLLBIO CNneayoLwmnx oLeHOYHbIX
CpencTs:

1. TMocewaemMocTb NEKUMOHHbIX 3aHATUA. [lpoBepka npenogaBaTenemM KOHCMEKTOB MO
npovaeHHOMY mMaTepuany.

2. BbinonHeHne npakTU4ecknx sagaHumn.

MpuMepHbIN NepeyeHb NpakTUYEeCKUX 3adaHnin:

- Mexgy oByma nrockonapannesibHbIMU CTEKNAHHBIMU MAACTUHKAMU MOMOXUITA OYEeHb TOHKYHO
NPOBOJIOYKY, PaCMONOXEHHYIO napansienbHO fNMHUM COMPUKOCHOBEHUA MITACcTUHOK M Haxo4sdLwyrocs Ha
pacctoaHun [ = 75 MM OT Hee. B oTpaxeHHoM cBeTe (A = 0,5 MKM) Ha BEPXHEW MNMACTUHKE BUAHbI
MHTepdepeHUNOHHbIE nonockl. Onpenennte guameTp d NonepeyvyHoro ceyeHust NpoBOSIOYKN, eCriv Ha
npoTsXeHun a = 30 MM HacuUTbiBaeTCcd m = 16 CBETJIbIX NOMOocC.

- B vHTepdepomeTtpe XKameHa gBe oauHakoBble TPyOku anuHoW [ = 10 cM Obinn 3anofHeHbI
Bo3ayxom. [NokasaTenb npenomieHnsa Bosgyxa paeseH n, = 1,000292. Korga B ogHOM u3 Tpybok BO3ayX
3aMeHUnun aueTuneHoM, To MHTepdepeHUMOoHHas KapTuHa cmectunacb Ha m = 80 nonoc. Onpegenntb
nokasatenb MpenoMmrieHns n, aueTuneHa, ecnn B WHTepdepomeTpe UCMONb30BasncCad WCTOYHUK
MOHOXPOMaTMUYECKOro cBeTa C ANUHOM BOMHbI A = 590 HM.

- OnpegenuTtb nepemMelleHne 3epkana B  uMHTepdepomeTpe MankenbcoHa, ecnu
NHTepdepeHLMOHHasa KapTMHa cmecTunack Ha m = 100 nonoc. OnbIT NPOBOAUIICS CO CBETOM C ASIMHOW
BOJSTHbl A = 546 HM.

- Ha noBepxHOCTM cTekna HaxoauTcs nneHka Bogbl. Ha Hee napgaet ceeT ¢ A = 680 HM NoA yriom
9 =30° K Hopmanu. HahTu CcKOpOCTb, C KOTOPOW YMEHbLUAeTCs TOMwuHa nfeHkn (BcneacTeme
ncnapeHuns), ecim MHTEHCMBHOCTbL OTPaXXEHHOro CBeTa MEHSIETCA TakK, YTO MPOMEXYTOK BPEMEHN MEXaY
nocnefoBaTesibHbIMU MakCUMyMaMKn oTpaxeHus At = 15 MuH.

- B unTepcepomeTpe MankenbCcoHa ncnonb3oBasach Xenrtas fIMHUSA HaTpuUs, COCToALLLaa U3 OBYX
KOMMOHEHT (A; = 589,0 HM N A, = 589,6 um). [pn nepemeLLeHm ogHOro U3 3epkan nHtepdepeHUMoHHas
KapTuHa nepuvoauyeckn ncyesana. Hantm nepemelleHne 3epkana mexay AByms nocrefoBatenbHbIMU
nosiBNEeHNAMN Hamboree YeTKOW KapTUHbI.

- B aByxny4eBom nHTepepomMeTpe UCnonb3yeTcsa opaHxeBasi MMHUA PTYTU, COCToALas N3 ABYX
KOMMNOHEHT (1; =576,97 HM U A, = 579,03 um). [pn KakoMm HammeHbLUEM nopsigke mMHTepdepeHumm
YEeTKOCTb MHTEeP(EPEHUNOHHON KapThHbI ByaeT HanxyaLen?

- MNpwn oceeleHnn nHTepdepomeTpa Pabpu-llepo pacxoaaMMmca MOHOXPOMaTUYECKMM CBETOM
C ONMHON BOMHbI A B hOKanbHOM NNOCKOCTU NUH3bI BO3HUKAET MHTepepeHUNOHHas KapTMHa - cuctema
KOHLEHTpu4ecknx koney. TonwuHa 3TanoHa paBHa d. OnpegenuTb, Kak 3aBUCUT OT nopsgka
UHTepdepeHLUN pacrnonoXeHne Konew, 1 yrinosas LWupmHa nonoc nHTepdepeHLmn.

- Hantn gns mHtepdepomeTtpa Pabpu-fepo, tonwmHa Kotoporo d = 2,5 cM, MakCMMarbHbIN
NopsiAoK NHTepdEepeHLnn ceeTa ¢ ASIMHON BOSTHbI A = 500 HM.



- Hantn gnsa nutepdepometpa dPabpu-llepo, TonwmHa kotoporo d = 3,2 cM, AUCNEPCUOHHYIO
obnactb AA, T.e. cNeKTpanbHbI UHTEPBAN ASIMH BOMH, ANA KOTOPOro eLe HeT NepekpbiTUa ¢ apyrumm
nopsiakamu nHTepdepeHumm, ecnvm HabnogeHve segetcs B6nm3n A = 510 M.

- lMpn kakoM TONWMHE MPOCBETNSIOWErO Crosi oTpaxaTernbHas CrnocobHOCTb CTekna B
HanpaBneHnM Hopmanu OyaeT paBHa Hynw AN cBeTa C ANWMHOM BOSMHbl A = 570 M. CunTaTtb, 4TO

NPOCBETAAOWMA CFON UMeeT nokasaTenb MpenoMsieHns n'=+n, rge n=15 — nokasaTenb
npenomMneHuns crekna.

- Onpegenutb ¢ nomoLublo opmyn PpeHenst KO3IPPULMEHT OTPAXKEHUS eCTECTBEHHOrO CBeTa
npu HOPMarbHOM MaJEeHUN Ha NOBEPXHOCTb CTekna.

- OnpepennTb ¢ NoMoLLblo hopmyn ®peHens OTHOCUTENbHYHO NOTEPIO CBETOBOIO NOTOKA 3a CYET
OTpaXkeHU Npu NPOXOXAEHWUM MapakcuarbHOro Myyka ecTeCTBEHHOrO CBeTa Yepes3 LEeHTPUPOBaHHYH
ONTUYECKYI0 CUCTEMY U3 NSTU CTEKMSIHHBIX JIMH3 (BTOPUYHBIMU OTPaXXEHUSIMU CBeTa nNpeHebpeyb).

- BnekmpomacHUMHbIE 80J1HbI Ha MO8EPXHOCMU Merl.

- [lucriepcuoHHble COOMHOLWEHUS Orisi T08EPXHOCMHbIX 371IEKMPOMAa2HUMHbIX 80SIH.
- Onmuyeckue repexodbl 8 amomax.

- Onmuyeckue rnepexodbl 8 MOJIEKYax.

- Onmudeckoe noanoujeHue U JTMUHECUEHUUS 8 Moyrnpo80OHUKOBbIX cucmeMax MOHUWKEHHOU
pasmepHocmu.

B KOHLe KaXao0ro 3aHATUS NPOXOAMT OMNPOC NO MaTepuanam npoLUeaLwero NPakTM4Yeckoro 3aHATUS
B hopmare AUCKYCCUN.

3. BeinonHeHue nabopatopHbix paboT
MpymepHbIN NepeveHb NabopaTopHbIX paboT:

- NNabopaTtopHas pa6ota Ne1 «/3ydeHue UHmMeppepeHUUOHHbIX c8eMOoUIIbMPO8»

JNNabopaTtopHble paboTbl BLINOMHAKTCA Ha 3aHATUSX. CTyQeHT [OMKeH, O3HAKOMUBLUWCH C
NOpPSIAKOM BbINOMHEHUSA 3a4aHnsi, NPy NOMOLUM NpenoAaBaTens BbINOMHUTL NPaAKTUYECKYO YacTb paboTbl,
npeacTaBuTb MNOMYyYeHHblE pe3ynbTaTbl NPenogaBaTento W, ecrnv No3BONsieT Bpems, MPUCTYNUTb K
odopmneHunto pabotel 1 opMynMpoBKke BbiBOAOB. Cnegytollee rnabopaTopHOE 3aHsATME CTYAEHT
Ha4yMHaeT C NpeAcTaBreHna opopMNeHHON paboTbl, OTYMTLIBAETCS NO paboTe n nonyvaeT cnegyrouiee
npakTu4eckoe 3agaHue.

MpuMepbl KOHTPOSLHLIX BOMPOCOB K OTYETY MO flabopaTopHbIM paboTam

1.  OcHoBHbIe TUNbl GunbTpoB. [lJocToMHcTBa. Hepoctatku. HasHadeHue.

2.  OnTnyeckne xapakTepUCTUKN CBETOMUILTPOB.

3. [OsyxnyyeBas uHTepcepeHLms.

4. WHTepdepeHLMOHHbIe YCTPONCTBA NO METOAY AeNeHNs aMnnuTyabl.

5. WHTepdepeHUNOoHHbIe YCTPOMUCTBA NO MeToAY AeNeHMs BOMIHOBOMo (ppoHTa.

6. WHTepdepeHUusa kBasmmMoHoxpomaTudeckoro ceeta. KorepeHTHoCTb. BpemeHHass u npocTpaHCTBEHHad
KorepeHTHOCTb. OCHOBHbIE CNOCOGLI MOMYyYEHMS KOrePEHTHbBIX CBETOBbLIX MYy4YKOB.

7. [ByxnyyeBble UHTEPdEPOMETPLI. YCTPOWCTBO, OMTMYEcKass Cxema, npuHUMN Oencteus Haubonee

pacnpoCTpaHeHHbIX ABYXITy4YeBbIX MHTEPEEPOMETPOB.

8. MHoronyyeBas uHTepdepeHUns.

9. MHorony4yeBble MHTEPEPOMETPbLI. YCTPOWCTBO, OMTMYEecKass Cxema, MNpuvHUMN OenctBust Hambonee
pacnpoCcTpaHeHHbIX MHOTOMy4Y€eBbIX UHTEPEepPOMETPOB.

10. OcoBEeHHOCTM KOCTUPOBKM MHTEPEPOMETPOB.

11. OTpaxeHne n npenomMneHne Ha rpaHuLe ABYX AUSNEKTPUYECKMX cpel. 3aKoHbl MPEnoMMeHNst 1 OTPaXeEHNS.
AMNnNuTyga oTpaXeHHon 1 npenomMmneHHon BonH. dopmyrnbl dpeHens.

12. UHTepdepomeTp Dabpu-liepo.

13. TexHnyeckne ycTponcTea Ha OCHOBe MHTepdEepOMETPOB.

14. UHTepdepeHLUOHHbIEe  unbTpbl.  YcTponcTBo. WarotoBneHue. CnekTpanbHble  XapakTepUCTUKM:
npornyckaHve B MakCMMyMe MOrochbl, ANWHA BOMHbI B MakCMMyMe MNONoChbl, MNONyLUMPWUHA MOMOCHI
MPOMNYyCKaHWsl, KOHTPACTHOCTb.



15. UHTepdepeHLUOHHOE NpocBeTeHne ONTUKU. Tunbl MHTEPEPEHUNOHHBLIX MPOCBETASAIOWMX MOKPbITUNA.
OcobeHHOCTM oOOpalleHnss ¢ MNPOCBETNIEHHOW ONTMKOW. [pyrme cnocobbl MPOCBETNIEHUS  OMTUKMN.
[ocTomHCcTBa U HeQOCTaTKM NPOCBETIEHHOM ONTUMKM Pa3HOro NpuHUmMna encTBus.

Kputepum oueHku:
- OLEHKa «3a4TeHO» BbICTaBNAETCA CTyOEHTY, ecrivM 3adaHue BbINOSIHEHO M AaH MpaBWibHbBIA OTBET Ha
OOnbLUMHCTBO BOMPOCORB K paboTe;

- OUeHKa «He 3a4YTeHO» BbICTaBnAeTCA CTyaOeHTy, eCnn 3adaHue He BbINOJIHEHO W BbINOJIHEHO C
CylweCTBEHHbIMUN 3aMeYaHUAMMN.

20.2 NMpomexyToyHasa aTrectauusi

MpomexyToyHass aTTecTauusi no  AUCUMINIIMHE OCYLLEeCTBISIeTC C MOMOLLbIO  CreayoLmx
OLEHOYHbIX CpeacTB:

MepeyeHb BonpocoB kK KUM1:

1. deHoMeHOonornyeckoe onMcaHne 3NeKTPOMarHMTHbIX BOMH B Tenax.

2. KomnnekcHasi guanekTpuyeckas NpoHMLaeMOCTb, Noka3aTerb NPenoMeHuns, NormnoLweHns.

3. OTpaxeHune 1 NpenoMieHne 3aNeKTPOMarHMTHON BOMHbI HA rpaHuLe pasgena AByX ANSNEeKTPUKOB.

4, dopmynbl GpeHens.

5. [MonHoe BHYTpeHHee OTpaXxeHue

6. Incnepcusa npoBogumocTy (BbiBOA, rpadmyeckoe npefcTaBrieHne n onvcaHme)

7. Adncnepcusa ananekTpnyeckon NpoHMLLaeMocT (BblBo, rpacuyeckoe npeacraBneHme u onucaHme)

8. Odncnepcua nokasatens npenomMmneHus (BbIBoA, rpaduyeckoe npeacTaBneHne n onucaHue).

9. [MoHATNe BpeMeHHON 1 NPOCTPaHCTBEHHOW Ancnepcuun.

10. 3aTyxaHue aneKTpoMarHUTHON BOMHbI B MPOBOAALLUMX Tenax, CKUH-adppekT, rmybumHa CKUH-CMosi.

11. BbiBog BbipaxeHus XareHa u PybeHca.

12. OnTtuyeckme n akyctudeckue konebaHms B Kpuctannax.

13. KombBurHauunoHHoe paccesHue cBeTa

14. Pacceanne Mangenslutama-bpunniosna.

15. MonsipuTtoHbl. CooTHoWweHne JIngaoenHa-3akca-Tennepa.

16. OdbekTbl 3anasgbiBaHus 1 gnucnepcust NONsSPUTOHHLIX BETBEW.

17. [MoBEPXHOCTHbIE 3NEKTPOMAarHUTHBIE BOMHbI U YCINIOBUS X CYLLLECTBOBAHWS.

18. [dncnepcuoHHble COOTHOLLEHMS A11S1 NOBEPXHOCTHBIX 3NEKTPOMAarHUTHbIX BOSH.

19. HenuHenHble adhdekTbl Npu pacnpocTpaHeHnn cBeTa B cpeae. MicxooHble NOHATUS HENMNMHENHOWN ONTUKN.
20. BbIHyXaeHHOe koMBMHaLMOHHOE paccesHne 1 paccesHue MaHgenblitama — bpunnoaHa u mux
NpUMeHeHNe.

21. MHTEHCMBHOCTb CBETA U ee BMUsiHUE Ha XapaKTep ONTUYECKUX SBNEHUN.

22. OcobeHHOCTM B3anMO4eNCTBUSA aTOMOB U MOMEKYN C NasepHbIMU UMMYMbCaMu.

23. [MOHATME O HENUHENHbIX BOCNIPUNMYNBOCTSIX.

24, OnTuyeckunit npobown cpeapl. Pusmnyeckmne NpPoLLecchl, CONPOBOXKAAOLLNE ONTUYECKUA MPOGON.

25. Buabl HENMMHENHBIX MaTepuanos.

26. B3anmopgencTteune nsny4veHus ¢ sewectsoM: OnncaHmne B pamkax npuHUMNa COOTBETCTBUS

27. Bugpbl HennHelHbIX MaTepuanoB. Knaccudukaunsa HenmHerHbix 3 deKkToB B onTuke. Heobxoamnmoe n
O0CTaTo4YHOE YCrnoBus HabnogeHUs HeNMUHERHbIX 3¢ dEKTOB.

28. OnTuyeckme nepexofbl B Monekyne. PasnnyHblie TUnbl ONTUYECKUX NEPEXOA0B B ABYX- U MHOrOaTOMHbIX

Moriekynax. QnekTpoHHo—konebaTtenbHo-BpallaTenbHble, konebaTtensHo-BpallaTesbHble U BpallaTternbHble
CMNEeKTpbI.

29. BonHoBo (ha3oBbli) CUHXPOHU3M.

30. HenuHenHas pedpakumsa. Buabl caMoBO34ENCTBMI CBETOBLIX BOMH. TennoBas AnHaMM4yeckasi nnH3a.

31. BonHoBoe ypaBHeHWe s AIeKTPOMAarHUTHOMO MO B HENTMHENHOW cpeje.

32. Monyknaccu4yeckasi Teopusa Bopa. CnekTpocKoNMYeCcKnin MPUHLMN COOTBETCTBMS U CUIla oCcUMINaTopa.
Knaccuyeckuin BbIBOS, BblpaXXeHun Ansi KoadhpuuMeHToB SMHLWITENHA.

33. Mopgenun B3aumogencTBusi CBETOBOIO Monsi ¢ BewecTBoM. Knaccunyeckasi nmHenHas mogens. Moagenu

aHrapMOHWYECKOro ocuunnsitopa.

34. CnekTpanbHas dopma NuHUM atoMHoro nepexoga. CeveHne pagnaumoHHoro nepexona. Beeaexve B

KBAHTOBYH TEOPUIO aTOMa Teopvlﬂ BO3MyLLI,eHMI;1 CDOTOI'IpOLI,eCCbI B MOHOXpOMaTU4eCKOM none
35. Mogenu B3aMmoaencTemnsa CBETOBOrO Nosns ¢ BewectBoM. KBaHTOBas MoAenb B3anMOAENCTBUS.



36. [ByxypoBHeBasi cuctema B none TeNmoBoro nanyyeHus. [1ByxyposHeBas cuctema B pe30HaHCHOM nore.
$oT0BO30OYXKAEHME BELLECTBA YNbTPAKOPOTKUMUN SIEKTPOMArHUTHBIMU MMYSbCaMU.

37. Hayana Teopun MHOro(OTOHHbIX NPOLECCOB U OLEeHKa UX BEPOSTHOCTH.

38. ManyyaTernbHble NpoLecchl Npy CBA3aHHO-CBOOOAHLIX Nepexonax. PoToMoHn3aumnss aToMoB 1 poTOOTPLIB
B CUITbHOM f1a3epHOM rore.

MepeyveHb BonpocoB K KNM2:

1. O6beMHbIE NONYNPOBOAHNKOBbBIE KPUCTANITbI.

2. ,D,Bymeprle CUCTEMbI C KBAHTOBbIMU AMaMU N CBEPXPELUETKN. aﬂeKTpOHHbIe BOJ1HOBbIE (*)yHKLI,I/II/I, NMOTHOCTb
COCTOSIHUI 1 3HepreTn4yeckme ypoBHuU 2D-cncTembl. QKCUTOHHLIE COCTOSIHUSA B OBYMEPHbIX KBAHTOBbIX AMaXx.

3. CBefeHunsa 0 30HHON CTPYKTYype BaXKHEMNLLMX nonynpoBOAHUKOBBLIX KPUCTanoB.

4. NonynpoBOAHUKOBbIE CUCTEMbI C MOHWKEHHON pasmepHOCTbo. KBaHTOBO-MexaHudeckasi Moaenb OgHOMEPHOM
NoTeHUManbHOM siMbl GECKOHEYHOM U KOHEYHOW FyOUHBI.

5. Hocutenu 3apsaga. KoHueHTpaumm anekTpoHOB U AbIPOK.

6. I'opﬂqaﬂ TNMIOMUHECLIEHUMSA 3KCUMTOHOB. CBsI3blBaHME SKCUTOHOB Ha npumMecax. Tunol OKCUTOHHO-NMPUMECHbIX
KOMMJ1IEKCOB U UX NapaMeTpbl. CBoNncTBa 3KCMTOHOB B NnpMnNoBepxHOCTHOM CJloe Kpuctarnna.

7. Hocutennu 3apsaaa. KOHLl,eHTpaLI,MM ANEKTPOHOB U ObIPOK.

8. PacnpocTpaHeHue cBeTa B CBOBOAHOM MpocTpaHcTBe. MPOCTPaHCTBEHHbIE FAPMOHUKM W MMOCKAE BOIHbI.
MepenaToyHasn yHKUMA CBOGOAHOIO NPOCTPaHCTEA.

9. BsanmopenicTteue n3ny4yeHusa c Kpuctannamu.

10. M'eHepauyus, pekoMBbUHaUMS N MHXEKUMSt HocuTenen 3apsga. JIloMuHecueHUusa nonynpoBogHMKoB. MexaHn3mbl
nany4yaresnibHon pekoMonHauun.

11. Kpuctannbl ¢ NpsiMbIM 1M HENPSAMBIM MEX30HHBIM Nepexodom. Mex3oHHble onTuieckme nepexonpl 6e3 yyeta
3KCMTOHHOrO adhhekTa.

12. OdphekTnBHaAA gManekTpruyeckasi NPOHNLLAEMOCTb. YPOBHM SHEPTMM U CMEKTP MOTMOLEHNsT SKCUTOHA.

13. lNpaBnna oT6opa Ana oNTUYECKUX NEPEXOOB 30HA-30Ha U KO3 mUMEHT nornoLleHus. MNpsamMon paspeLLeHHbIn
nepexoa. MNpamon 3anpeLLeHHbIN nepexoa. Henpsimon nepexoa.

14. OgHomepHble cucteMbl 1D — KBaHTOBbIE HUTK (KBAHTOBbIE MPOBOSIOKN).

15. OKCUTOHHbIE BO3OYXOEHUs B KpucTanmax — oOwue npeacTaBneHusi. OKCUTOH 6onblioro paguyca B
NonynpoBOAHUKOBOM KpucTanse (3kcuToH BaHbe—MoTTa). MapameTpbl 3KCMTOHOB GoMbLIOrO paauyca.

16. HynbMepHble kBaHTOBblE cucTeMbl 0D — kBaHTOBbIE TOYKM. ONTUYECKOE NOTMOLLEHME U NTIOMUHECLIEHLINS.

OnucaHue TeXHOMNOrMM NPoBeaeHUs MPOMEXYTOUHbIX aTTeCTaLuN.

[MpoMeXxXyTouHble aTTecTaumm no AUCLMNIMHE — OLEHKW. B npunoxeHune k gunnomy BHOCUTCH
OLEeHKa.

3ayeT C OUEHKOM N 3K3aMeH NPoBOAATCS B NUCbMeHHON dopme. Kaxabin GuneT BKIoyaeT gBea
TeopeTmyecknx Bonpoca. Ob6yvarowmncs rotoBut oTBeTbl Ha Bonpocbl KWMMa u  oTtBevaet
npenogasarento.

TpeboBaHUS K BbINONMHEHUIO 3a4aHWI, LWKanbl U KPUTEPUM OLLEHUBAHMS

OueHka ypoBHSI OCBOEHUS AncLMNuHbl « Onmuyeckas ghuauka» OCyLLECTBIAETCSA NO Creayowmm
nokasartensim:

- NpeaBapuTernbHas OueHKa KadecTBa paboTbl Ha NEKLMOHHbIX, MPaKTUYECKNX U nabopaTopHbIX
3aHATUSAX;

- NONHOTa OTBETOB Ha BOMPOCHI 3K3aMeHaLMoHHOro bunera.

Ecnu cTtyaeHT He ocBavBaeT AMCUMMAMHY B YCTAHOBMEHHOM MPOrpaMmon o6beme M B CPOKMW,
onpeaeneHHble rpadmkom y4ebHOro npouecca, OH He OOoMnycKaeTCsa K NPOMEXYTOYHOW aTTecTaumm no
AaHHOMY Buay y4ebHon paboThl.

Kputepum oueHkn paboTbl 06yyatoLmMxcs, KOTOpble COOTHOCATCA C YPOBHAMU CCHOPMMPOBAHHOCTM
KOMNeTEeHLWN:



KpuTepum oueHnBaHMS KOMMETEHLNIA

YpoBeHb
chopmmpoBa
HHOCTU
KOMNeTeHL M

LLikana oueHok

lNoceuwieHue neKyUoHHbIX, 1abopamopHbIX U Npakmu4yeckux 3aHsamud.
lMpasunibHO  8bINOMIHEHHbIE  3adaHusi  MpPakmMuyeckux U
JslabopamopHbix pabom. Omeem Ha 80rpoC KOHMPOSIbHO-
u3MepumersibHoO20 Mamepuara 80 8peMs 3k3ameHa. Omeembl Ha
0onofHUMesIbHbIe  80rMPOCLI M0 OCHOBHbLIM  OMMUYECKUM
qeneHuUsM U mMemodam ux uccriedogaHus. Obyyarowulcss 8
rnonHol mepe enadeem  [OHAMUUHbLIM  annapamom U
meopemuyeckuMu  OCHog8aMu  OUCUUNIIUHbI, criocobeH
unmcmpuposames omeem rnpumMepamu, chakmamu, OaHHbIMU
Hay4HbIX uccriedosaHul, NPUMEHIMb Meopemuyeckue 3HaHUs
0nsi peweHus npakmu4eckux 3aday e obracmu onmu4yeckol
u3uKU

lNoebiwieHHbI
U ypo8eHb

OmnuyHo

Omeem Ha KOHMPOIIbHO-USMEPUMESbHbIU Mamepuasn He
coomeemcmeyem  0OHOMYy  (08ymM) U3  MEPEYUCIIEHHbIX
rnokaszameret, HO obyyatroujuticas daem rpasusibHbIe OMeembl Ha
dornonHuUmersibHbIe 80rpPOCHI. HedocmamoyHo
pPodeMoHCMpPUPO8aHO MeopemuUYeCcKUX OCHO8 QUCUUNIIUHBI.

Basosbil
YPO8€eHb

Xopouwio

Omeem Ha KOHMPOJSIbHO-U3MEPUMESbHbLIU Mamepuas He
coomeemcmeayem JiiobbiM  d8ymM(mpem) U3 nepevucsieHHbIX
rokaszamerned, obyyarowulica Gaem HerosiHbie omeembl Ha
dornonHuUmersbHble 80rpOoChl. Umeem He rnosiHoe
npedcmassieHUe O Mmeopemu4yeckux OcHogax, dornyckaem
CyueCmeeHHbIe OWUBKU

lNopozossbiti
ypPO8€EHb

Ydoenemsopu-
meribHO

Omeem Ha KOHMPOIIbHO-USMEPUMESbHbIU Mamepuasn He
coomeemcmeayem tobbiM mpem(4embipem) U3 nepevucIeHHbIX
nokasamenet. Oby4atouutics deMoHCmpupyem ompbI8OYHbIE,
ppasmeHmapHbie 3HaHus, Ooryckaem apybbie ouubKu

Heydoenemeopu-
mesibHO




