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PABOYASA NPOrPAMMA YYEBEHOW OUCLMNNUHDI
51.0.25 Ontn4yeckas chumsmka
Koo u HaumeHosaHue aUCL{UﬂﬂUHbI 8 coomeemcmeuu ¢ y'-Ie6HbIM rnriaHom

1. Koo 1 HaumeHOBaHMe HanpaBreHusa NoAroToBku/cneymnanbLHOCTH:

12.03.03.@omoHuKka u ornmouHgopmMamuka

2. Mpodnnb nogroToBKkM/cneumnanmnsauusa: DomoHuUKa U onmouHgopmMamuka
3. KBanudukaumsa BbiNnyCKHUKA: Bbicwee obpasogaHue (bakanasp)
4. ®opma oby4yeHuUs: OYHas

5. Kacdbegpa, oTBevarowan sa peanmsauyuio AUCLUUNSIUHDbI:

Kadeapa onTUKU N CNEKTPOCKONUKU

6. CocTtaBMTENu nporpamMmmbi:

Bo3seopbkosa EkamepuHa AnekcaHOpos8Ha,
kaHOudam cbu3uKko-MamemMamu4yeckux Hayk, doueHm
(®UO, yyeHasi cmeneHb, y4eHoe 38aHue)

[pesuesa NpuHa [eHHa0besHa,
KkaHOudam ¢bu3uKo-MmamemMamu4ecKkux HayK, OoueHm
(®UO, yueHasi cmeneHb, y4eHoe 38aHue)

7. PekomeHaoBaHa: HMC gbusuyeckozo ¢h-maBl Ynpomokon Ne 6 om13.06.2024
(HaumeHogaHue pekomeHOyouwel cmpykmypbl, dama, HOMep rPOMOoKoa,

OmMemKu O rnPoOIeHUU 8HOCAMCS 8PYHYHYI0)

8. YueOHbIN ropn:_2025/2026; 2026/2027 CemecTp(bl): 4,5




9.llenu n 3agayum y4e6HOM ANCLUMUNIIUHBI

Llensmu oceoeHusi y4ebHol ducyuniuHbl S68115H0MCs. jpopMupoBaHme obLLenpodeccroHanbHbIX 1
npocheccrmoHanbHbIX KOMNETEHLMIA CTYAEHTOB hmn3nyeckoro dpakynbTeTa, obydalowwmxca no kadgegpe onTukU u
CNEKTPOCKONUM B 0BNacTy KNacCUYeCKUX UM KBAHTOBbIX OCHOB (DU3UKM OMNTUHECKMX SBFIEHWUM, TEOpMU NPOLECCOB
B3aVMOAEWNCTBUSA CBETa C BELLECTBOM.

3adayu y4ebHoU ducyunuHsbl:

- OBNafeTb 3HaHMAMW yHOAMEHTANbHbIX OCHOB (DU3UKM OMTUYECKUX SBMEHUN, KONUYECTBEHHbIE
XapaKkTeEPUCTUKKN, CXeM HabnogeHus onTudeckmx apdeKkToB 1 obractenn ux NPUMEHEHUS; NPUHUUMNOB paboTbl U
XapaKTEPUCTUK BaXKHEWLUMX ONTUYECKUX SFIEMEHTOB, Y3rOB U NPMOOPOB, BKIOYAOLMX UCTOYHWUKU U NMPUEMHUKN
N3Ny4YeHus, NonsipusaLmoHHble U CBETOAENUTENbHbIE YCTPOMCTBA, (OUNbTPbl U KOMMEHCATOPLI, CreKTparbHble
npubopbl M UHTEpepOMETPbl,  OMNTUYECKME  M3MEPUTENbHbIE  YCTPOWCTBA; METOAUKM  MNPOBEAEHMS
3KCMepUMEHTanbHbIX UCCNefOBaHUA M BbINONTHEHMS KONUMYECTBEHHOW 00pabOoTKM AaHHbIX, C WCMONb30BaHMEM
COBPEMEHHBIX pPacYeTHO-rpadPUYECKMX MaKeToB, OCHOB aHanusa pes3ynbTaToB 3JKCMEPUMEHTa, NOAXOO4OB K
PELLEHNIO TEOPETUYECKMX 3a[a4 M3 OCHOBHbIX pa3aenoB hn3nN4ecKon ONTHKK;

- cdopMupoBaTb 3HAHWS 3aKOHOMEPHOCTEM W  TEHAEHUUA pasBUTMS  COBPEMEHHBIX METOO0B
nccrnefoBaHus onNTUKO-PU3NYECKUX MPOLIECCOB U MX NMPUMEHEHMST ONs CO34aHMst HOBbIX ONTUYECKUX 3IEMEHTOB U
YCTPOWCTB;

- copmupoBaTb 3HaHUSA O CoAepKaHUM Pa3HOODOPasHbIX MHPOPMALIMOHHBIX PECYPCOB MO OMNTUYECKON
hun3mrKe Anst OCBOEHUS TEOPETUHECKOWN YacTU AUCLMNITUHBLI U BbINOMHEHUM NPAKTUYECKUX 3a0aHUI;

- OOBACHUTL 3aKOHOMEPHOCTU W MPUYMHBI MOSABIEHWUS, Pa3BUTUS OMTUYECKUX SBMEHUNA, 3PEKTOB U
npoLeccos,

- MNOSACHUTb MNPUHUUMBLI PaboTbl N KOHCTPYKLUMN BadKHEWLUMX OMTUYECKUX SNIEMEHTOB, YCTPOWUCTB MU
nNprbopoB., a Takke CPaBHUTbL UX NapaMeTpbl U NpeaenbHble XapaKTepUCTUKY;

- npoaHanusupoBaTb BO3MOXHOCTW 3MIEMEHTHOM 0asbl ONnsd  opraHMsaumMm  SKCNEPUMEHTanbHbIX
MCCﬂe,ElOBaHMVI, BbINOJTHAEMbIX ONTU4ECKUMUN MeTOoOgaM!,

- Hay4yYntbCA COCTaBIIATb MNflaH npoBeOeHUA 3SKCNnepuMeHTa, paspaGaTblsaTb MeToaUuKy I/I3MepeHVIl7I
PErnCTpUpyemMbIX (OU3NYECKUX BENUYUH; aHanNu3vMpoBaTb M OOBSACHATL pe3ynbTaTbl 3KCMEPUMEHTa, BblbMpaTb
Hanbonee addekTnBHbIE CMOCOObI MpPeACcTaBneHus pe3ynbTaToB  SKCMEPUMEHTamNbHbIX  UCCMEOOBaHWUN,
OEMOHCTPMPOBaTb HaBblKM PaboTbl C BaXXHENLLMMM ONTUYECKUMM SNeMEHTamMu, y3namm n npubopamm, cobupartb,
HacTpauBaTb M IOCTUPOBaTb ONTUYECKME SNEMEHTDI, Y3rbl M YCTPOWNCTBA, paboTarlme B USMepUTENbHBIX CXEMaXx,
npu MpoBEAEHUN ISKCMEPUMEHTANbHbIX MCCreaoBaHUA pPasfUYHbIMU  ONTUKO-(PU3NYECKUMMU U CMEKTPanbHbIMK
MeToAaMu, BbINOMHATL KOMMYECTBEHHYD 00paboTKy pe3ynbTaToB W3MEPEHWI, pacyeT MOrpeLHoCTen, W
NPUMEHATb MaTeEMaTUYECKNE KPUTEPUN NS OLLEHKN Pe3yrbTaToB SKCMEPUMEHTA;

- OBMageTb HaBblkaMW Y4acTusi B KOJUNEKTUBHBLIX OOCYXXOEHMUSIX, OMCKYCCUSIX, KacatoLMUXCH OMTUYECKUX
SIBITEHUN, 3aKOHOB, NPUOOPOB W YCTPOMCTB, UCMONb3YA COOCTBEHHbLIE HAKOMMEHHbIE TEOPETUYECKNE 3HAHUS U
NMPaKTUYECKUA ONbIT; HaBblkaMM OOOCHOBaHWS MOCTAHOBKM Lenu, 3agady v Bblbopa MEeTOAMKY NpoBedeHUs
9KCMEepPUMEHTa ONTMYECKMMM MEeTOoA4aMW, a Tawkke Bblbopa MoAXOOOB K PELUEHMI0 TEOPETUYECKUX U PacyeTHbIX
3ajady no oTAenbHbIM pas3genam OnTUKW.

10. MecTo y4yeb6HOM AUCUUNNUHBLI B cTpyKType OOI:

OuncumnnvHa B1.0.25 «OnTtuuyeckas dusmka» oTHOCUTCH K obs3atenbHon yactv uumkna b1 yyebHoro nnaHa
obpasoBartenbHoOn nporpammbl Mo HanpaeneHnto 12.03.03 «doToHMKa M onToMHopmaTtmkay. [Ans ocBOeHMs
OaHHOM OuCuMMVHBbI Heobxoaumbl 0a3oBble 3HaHMA NO obuwemy Kypcy u3ukM, B 4YacTHOCTW pasgensbi:
3MNEKTPUYECTBO N MarHeTU3M, ONTUKA, a Takke 3HaHWUS NO KypCy SMeKTPOAMHaMUKK. FBNSeTCA npealecTByoLWen
ana  gueuunnunH - «BonHoBogHas  poToHMkay,  «OCHOBbI  KBAHTOBOW  SfIEKTPOHUMKMY»,  «OnTuyeckoe
MaTepuanoBegeHne». Haxoautcsi B TECHOM B3aMMOCBA3M C OUCUMMIANHAMU. «DNEKTPUYECTBO U MarHeTusmy,
«OnTuka», «OneKTpoanHaMmnKa.

11. MnaHupyemMble pe3ynbTaTbl O0y4YeHUsi NO AucuUNNuHe/MOAYyNko (3HAHUA, YMeHus,
HaBblKN), COOTHECEHHbIe C NMIaHUPYeMbIMU pe3yribTaTaMu OCBOEHUsi obpa3oBaTenbLHOM
nporpamMmmbl (KOMNeTeHUUSMU) U MHAUKATOPaMU UX [OCTUXKEHUS:

Ko HasBaHwue Koa(bl) | Muaukatop(bl) lMnaHupyemble pesynbTaTtbl 00y4eHust
KOMMeTeHLn




3HaTb:NpMeMbl BbLISBIIEHUS] €CTECTBEHHOHAY4YHON
CyLLHOCTU Npobnem B o06nactn U3k ONTUYECKNX

CnocobeH MpumeHsieT | ABMEHUR, a Takke MPUBMEYEHUS ONSA UX peLleHus
NPUMEHSATb 3HaHWSA dun3nKo-MaTeMaTMIECKOro annapaTta
©CTECTBEHHOHAYYH | i 4 1 | ECTECTBEHHbIX
ble 1 ' HayK B YMeTb: BbISBMATb €CTECTBEHHOHAYYHYIO CYLLHOCTb
06LLENHXXEHEPHbIE WHXeHepHOW | Npobrnem B obnacty M3k ONTUYECKUX SIBITEHWUNA,
3HaHus, MeToabl npakTuke a Takke npuBrekatb AN WX pelweHns usmko-
MaTeMaTU4eCcKoro MaTemaTtndeckuin annapat
aHanusa u
MO ENMPOBaHNSA B 3HaTb:NpMemMbl aHanusa MoCTaBfEHHOW 3ajayu
NHXeHepHOMN uccrnefoBaHMn B obnactm u3anku MsnydveHus, a
OesaTenbHoCTH, Takke (U3MKM ONTUYECKUX SIBMIEHUA B aToMax,
OnK-1 CBSI3aHHOM C Morekynax, TeBepablx Tenax (nofynpoBOAHMKAxX M
POTOHHBIMU MeTannax), HaHocMcTemMax.
TEXHONOrNsMU
obpaboTku MovMeHsIeT YMeTb: NPUMEHNATb OOLLEeNHXEHEPHbIE 3HAHUS Mpu
nHdopmauun, 06LIF.)LeI/IH>KeHe pelleHnn 3agad B obnactm ouanku M3nyyeHus, a
NPOEKTUPOBAHWEM, | o g o | o 3Hang Takke (U3MKM ONTUYECKUX SIBMIEHUA B aToMax,
KOHCTPYyUpOBaHMEM : Urbkenephon | MOMeKynax, Teepabix Tenax (nonynpoBoaHuKax u
N TEXHOMOINsIMU P MeTannax), HaHocucTemax
[esaTenbHOCTU
npousBoacTBa
31EMEHTOB, BnapeTb: HaBblkaMy y4acTuUss B  KOJNEKTUBHbIX
nNprubopoB U cUCTeM obcyxaeHusx, OUCKYCCUSIX, KacatoLmxcs
OTOHUKMN U ONTUYECKMX SABMEHWMK, 3aKOHOB, MpPMOOPOB MU
ONTOMH(pOpPMaTUKK YCTPOWCTB, UCMONb3yst COBCTBEHHbIE HAKOMMEHHbIe
TeopeTU4eckune 3HaHusi U NPaKTUYECKUIA OnbIT
3HaTb: (pyHOaAMeHTanbHble  OCHOBbl  OU3NKK
ONTUYECKMX ABMEHUN, KOnmM4eCTBEHHbIEe
XapakTepUCTUKKN, CXeMbl HabNOEHUs ONTUYECKUX
adhdpekToB M obnacten Mx NPUMEHEHMWS; MPUHLMNbI
paboTbl N XapaKTEPUCTUKN BaXKHENLLNX OMTUYECKMX
3NEeMEHTOB, Y3MOB U NpuMbOPOB, BKIOYAKOLLMX
WNCTOYHUKM " NPUEMHUKM n3ny4yeHus,
nonsapu3aunoHHble " cBeTogenuTenbHble
YyCTpONCTBA, uUnbTPbI " KOMMeHcaTopbl,
cnekTpanbHble nNpubopbl M MHTEPdEPOMETPHI,
ONTUYECKME N3MEPUTENbHbIE YCTPONCTBA
CnocobeH P yerp
NpoBOAUTb BbibnpaeTt 1
POBOA P YMeTb: 00BLACHATL 3aKOHOMEPHOCTUM WU MPUYUHbBI
KCnepuMeHTanbH ucnonb3ayet N
NosiBNEHWs, pasBUTUS  OMNTUYECKUX  SBMEHWN,
ble nccrnegoBaHus COOTBETCTBYIO J
3p(PEKTOB M MPOLIECCOB, aHanNu3npoBaTb YCNOBUM
N N3MepeHus, LimMe pecypchl, )
ux HabrogeHnss n  perucTpaumn;  MOSACHSITb
obpabatbiBaTh U COBpPEMEHHbIE 9
NpVYHUUNbBI  paboTbl U KOHCTPYKLUMKU  BaXKHEMLUMX
NpeacTaBnsiTb METOANKUN U _
ONTUYECKMX 3NIEMEHTOB, YCTPOMCTB M NpMbOpoB, a
OlMK-3 | nonyyeHHble OlK-3.1 | obopynoBaHue
Takke CpaBHUTb MX MapameTpoB W npeaeribHbIX
OaHHbIE C y4eTOM ans .
XapakTepucTuk;  aHanMaupoBaTb  BO3MOXHOCTM
cneungurkn nposegeHus .
9 3MNeMeHTHOM basbl ans opraHusaumm
n3MepeHni B 3KCnepnMeHTa y
3KCNepMEHTanbHbIX UCCIe40BaHNM, BbINOHAEMbIX
cucTemMax u NbHbIX
o _ | onTuYeckuMm  MeTodamu,  COCTaBnATb  MnaH
yCTpOMNCTBaXx nccrnegoBaHun
. | npoBegeHus 3KCNEpPVMEHTA, paspabaTtbiBaTbh
POTOHUKM U N N3MEpPEHNI ¥
METOAUKY N3MepeHuni perMcTpupyemsbix
onToMHdopMaTUKn

U3NYECKMX BENNYNH

BnapeTb: HaBblkaMyM OBOOCHOBAHMS MOCTAHOBKU
uenu, sagady M Bbibopa METOAMKM NpoBeaeHUs
SKCMepUMeHTa ONTUYECKMMM MeTodaMu, a Takke
BblOOpa MOAXOOOB K PELUEeHUI0 TEeOopeTUYEeCcKUX |
pacyeTHbIX 3a4a4 Mo oTAenbHbIM pasaenam OnTUKY;
HaBblkaMu pPaboTbl C BaXHEWLWVMU ONTUYECKUMMU
anemeHTamu, ysnamu W npuGopamu, cobupartb,
HacTpavBaTb U IOCTUPOBaTb ONTUYECKNE SMEMEHTHI,
y3nbl " YCTPOMICTBA, paGoTatoline B




N3MeEPUTESIbHbIX cxemax, npu nposegeHnmn
AKCNepnMeHTanbHbIX nccnegoBaHui Pas3fIN4HbIMU
0FITI/IKO-¢)I/I3I/I‘-IeCKI/IMI/I N cnekTpalbHbiIMX MeTogamMun

3HaTb:METOAMKM NpoBeaeHUs aKCnepuMeHTanbHbIX
uccnegoBaHUii M BbIMOSTHEHUA  KONTMYECTBEHHOW
o6paboTku JaHHbIX, c ncnornb3oBaHMEM
COBpPEMEHHbIX  pacyeTHo-rpadMyeckMx  nakeToB
KOMMbIOTEPHBLIX MporpaMM, W OCHOB aHanusa
pe3ynbTaToB 3KCNepuUMeHTa

O6pabartkiBa-
etTu
YMeTb:camoCcToATENbHO aHanusmpoBaTb
npegcrasnset
HOnVueHHbe | MOCTaBneHHble  3ajaun B obnactm  usnkn
Y N3ny4eHus, a Takke PU3nMKM ONTUYECKNX SBIIEHUI B
aKCnepuMeHTa
OrlK-3.2 NBHbIE aTtomax, Mornekyrax, TBEPObIX Tenax
(monynpoBogHMKax 1 meTannax), HaHocucTemax
[aHHble Ans
nony4eHus .
BnapeTb: HaBblkaMy BbIMNOMHATE KONMUYECTBEHHYIO
0060CHOBaHHbIX .
0bpaboTky pe3ynbTaToB  WU3MEPEHMKW,  pacyeT
BbIBOJOB

norpelHocTe, W MNPUMEHATb MaTemaTudeckue
KpUTepun ANS OLEHKN pe3ynbTaToB 3KCNEPUMEHTa;
aHanusmMpoBatb M OOBACHATL  pesynbTaThl
aKcnepumeHTa, BblbpaTb Hambonee apdeKTUBHbIE
cnocoBbl npeacTaeneHns pesynbTaTos
3KCNEepUMeEHTanbHbIX NCCNef0BaHNN

12. O6bemM gncuunnuHbl B 3a4eTHbIX eAMHMUax/yac. (s coomeemcmeuu ¢ y4eb6HbIM raHoOM)—
8/288.

Popma NpoMeXyTOHHOMN aTTecTaluMU (3avem/sk3amer) 3a4€m C OUEHKOU, IK3aMEH

13. TpyARoeMKOCTb No Buaam y4yeoHom paboTbl

TpyaoemMKkocTb
61001 D6 Mo cemecTpam
Bun yuebHon paborel Bcero 4 cemecTp 5 cemecTp
AyOMTOpHbIE 3aHATUA 134 50 84
nekuun 68 34 34
B TOM YuCne: npakTnyeckme 32 16 16
nabopaTopHble 34 0 34
CamocTosTenbHas pabora 118 58 60
B TOM 4umche: KypcoBas paborta (MpoekT)
dopma NpoMEXYTOYHON artTecTaumm 36 0 36
(3Kk3ameH - yac.)
Wroro: 288 108 180
13.1. CopepxaHue QUCLUNIINHBI
Peanusauyus
pasgena
HaumeHoBaHue pa3gena ONCUMMITVHBI C
n/n CogepxaHve pasgena gUCLMNINHGI
OUCUUMITUHBI MOMOLLbIO
OHNawH-Kypca,
QYMK *




1. JleKUMOHHbIe 3aHATUA

BeedeHue.llpedmem

OHnalH Kypc

Knaccugbukayusi HenuHelHbIXx 3¢hghekmos 8 onmuke.

1 uzadadukypca’ Onmudeckas AxkmyanbHocmb Kypca « Onmudeckas pusukay. «Onmuyeckas
,, lMocmaHoska 3adayu. gusukar
pusuka’. https://edu.vsu.ru/e
nrol/index.php?id=
ModernbcnnowHolicpedbl. YpasHeHusiMakceenna.Mamepuars 23286
HbleypasHeHus1. Knaccugpukavusicped.lTnockasmoHoxpomamu
®deHOMeHo02u4ecKoeonucaHue e . -
o yeckasiceemosasgosiHasnuHelHolioOHOPOOHOUU30MPOHOUC
2 83aUMO0EUICMBURSIIEKMPOMAZH pede. KomrnekcHas0uanekmpu4yeckasanpoHuyaemMocma, luHe
UMHbIXB8OSIHCMeiamu. ° ’ !
UHasionmu4ecKasieocrpuuM4u8oCcmb
UKOMI/IEKCHbIUMOKa3amenbnpesioMaeHusi cpeodsbi.
OmpaxxeHueunpernomnieHueceemaHagpaHuyepasoena.l paHu
OmpaskeHue u rnpesiomMeHue YHbleycriosusi0nsaneKmpoMaeHUmMHozomnosns. eomempusiom
3 311eKmpoOMagHUMHOU 80/1HbI Ha paxeHusunpenomneHusi.3akoHCHennuyca.l[lonHoesHympeH
epaHuue pa3dena o8yx HeeompaxeHue. HapyuwieHuUernonHo208HympeHHe200mpaxeH
OusIeKMpPUKO8 usi.OHepeemuKaompaxeHusu  rnperomieHusi.  @opmyrbi
®peHens. Sgpghekmbprocmepa.
Knaccuyeckassimeopusi ducriepcuucgema.
Knaccuveckasmeopus BasucumocmbonmuyeckuxKkoHcmaHmom4yacmomsl. COomHo
4 weHusiKpamepca u KpoHuza. HopmarnbHasi u aHomarsibHasi
ducnepcuuceema.
ducnepcusi ceema. BpemeHHas u npocmpaHcmeeHHasi
ducriepcusi ceema.
OmpaseHue u npesiomneHue
371IEKMPOMagHUMHOU 80J1HbI Ha SamyxaHue anekmpomacHUMHOU 8071HbI 8 MPO8OASUX
5 nosepxHocmu memairisna. merax, CKUH-agpghbekm. BbipaxeHuss XazeHa u PybeHca.
PacnpocmpareHue OmpaxeHue ceema om  [108epXHOCMU  Memarinia
37IEKMPOMagHUMHbIX 80JH 8 (HopmarbHoe nadeHue). CmosiHue 80JIHbI.
POBOOHUKE.
Bsaumodeiicmaue f;ggggwe 3rIeKMpoOMazHUMHOU ~ 8071IHbI  OOHOPOOHOU
9rIeKmpomMazHUMHbIX 80JTH C ’ .
6 sewecmenm e 06racmu 2o Akycmudeckue u onnmu4yeckue mMoObl KonebaHul. PaccesiHue
MaHdenbuwmama-bpunmosHa. KombuHayUuoHHoOe paccesiHue
npo3payHocmu
ceema.
Bsaumodeliicmesue _
Bsaumodelicmeue anekmpomazHUMHbIX 80/IH C menamu 8
7 SMIeKMPOMAZHUMHbIX 8O/H C obracmu pewemoyHo20 noanouweHust. 1onsspumoHsbl. Yuem
meamu 6 obnacmu aghgbekmoe 3ana3dbieaHusl.
PewemoYyHo20 NMoenouweHus
8 AnekmpomazHUMHbIe 80JIHbI Ha LucnepcuoHHble  coomHoweHusi  Orsli MO8EePXHOCMHbIX
rnogepxHocmu mern 371eKMpoMazHUMHbIX 80JTH
Knaccuyeckas meopusi U3JTyHEHUS. U3nydeHue
2apMOHuYecKku Konebrrowezocs ounons.  bnuxHas u
OarnbHss 30Ha. [lonHass MowHOCMb U3MydYeHUs: Ourioss.
lMomeHyuanbl  31€KMPOMagHUMHO20 osns. M3nydeHue
Kkeadpynons. VMIHmeHcusHocmb, nonspu3ayus, Ouaspamma
HarpasneHHocmu u3rny4qeHus. PaduayuoHHoe 3amyxaHue.
Cmamucmuka u3fy4YeHuUs He3aBUCUMbIX OCUUISIMOpPOS.
Cnekmp usnydeHus. [EcmecmeeHHass wupuHa nuHUU
usnyyeHus. MexaHu3ambl ywupeHus criekmpanbHOU UHUU.
9 Havana (usuku uamyseHus [onneposckas wupuHa criekmparsbHoU JUHUU. YOapHasi u
cmamucmu4yeckass meopuu  ywupeHus. Llimapkosckoe
pacwupeHue nuHuu. KoHmyp nuHuu noanowieHus U
usnyyeHus. KeaHmosasi npupoda usrnyyeHus.. CrioHmaHHble
U  ebIHyx0eHHble  nepexodbl. Ceolicmea  ra3epHO20
usnyyeHus. [lpoxoxdeHue 4epe3 cpedy  KOPOMKUX
umnynbcos.  [apMmoHuyeckuli  ocyunnsmop 8  rone
37IeKMpoMazHUMHoO20 umnynbca. Penakcayus sHepeuu u
Oegpasuposka. MHoeohomoOHHbIE  (ha3oeble  SIBIEHUSI.
Oppekm XaHbepu bBpayHa—Teucca. WHmepghepomemp
UHMeHcU8HOCMU.
HenuHelHbie aghghekmbi npu pacrnpocmpaHeHuu ceema 8
cpede. UcxodHble  nOHAMUS  HEUHeUHOU  OfNmuKu.
10 HenuHeliHbie onmuyveckue WHmeHcueHoCcmMb ceema U ee 8/usHUEe Ha Xapakmep
s611eHUSs onmu4yeckux  seneHuld.  [loHsmue O  HenluHeUHbIX
socripuumyueocmsix. Budbi  HenuHelHbIx Mamepuarsnos.
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https://edu.vsu.ru/enrol/index.php?id=23286
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Heobxodumoe u docmamoyHoe ycriogusi HabnodeHUs
HeJsluHeUHbIX aghghekmos. Bon+osoli (gpazosniti)
CUHXPOHU3M. BornHosoe ypasHeHue ons
3/1eKMpPoOMagHUMHoO20  1ofis 8  HesfuHelHoU  cpede.
Bsaumodelicmeue UHMEeHCUBHO20 OMNMUYECKO20 U3JSTyYeHUsi
¢ sewecmeom. Modenu ezaumodelicmeusi c8emogoeo ossi
¢ sewiecmeom. Knaccudyeckasi nuHelHass molens. Modenu
aHeapMoHu4eckoeo ocyunnamopa. KeaHmoeasi moderb
83aumoldeticmeus. padueHmHble Makpomoldesnu. Hayana
meopuu  MHO20(hOMOHHbIX POUECCO8 U OUEeHKa UuxX
sepossimHocmu. Onmudeckuli npoboli cpedbl. Pusuyeckue
npoyecchl, conpogoxdaroujue onmuyeckuli npobod.
HenunelHass  pegpakyusi.  Budbi  camoso3delicmsuli
ceemosbix  80rH.  Tenniosass  OuHamu4yeckasi  JIUH3a.
BbiHyx0eHHOe KOMbBUHaUUOHHOe paccesiHUe U paccesiHue
MaHdenbuwmama — BpunnosHa u ux npuMeHeHue.
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B3aumodelicmeue 0rnmu4eckoz2o
usnyyeHus ¢ amomamu U
MorneKynamu

OcobeHHocmu 83aumodelicmausi amomMos8 U MOMeKyn ¢
nasepHbiMu  umnynecamu. B3aumodelicmeue u3rnyqeHusi ¢
8elwecmeom. OnucaHue 8 pamkax npuHyuna
coomeemcmeus.  [igyxypoeHeeasi cucmema 8 [iosne
mennogozo usrnydeHus. [Nonyknaccuyeckass meopusi bopa.
Cnekmpockonu4yeckull MpuHYyUn coomeemcmeusi U cuna
ocyunnamopa. Knaccudeckuli 8bi800 8bipaxeHul Ors
KoagpgpuyueHmos OlHwmetiHa. CnekmparnbHas ¢opma
NIUHUU amomHoz2o nepexoda. CeyeHue padualyUOHHO20
rnepexoda. BeedeHue 8 kgaHmMo8yo meopuro amoma Teopusi
8o3mywieHuli. ®omornpoueccbl 8 MOHOXPOMamuU4eCKOM
rmone. [ieyxyposHesasi cucmema 8 pPe30HaHCHOM rorie.

®omoeo3byxdeHue seuwjecmsa YIrIbmMpakopomKuMu
S1eKMPOMacgHUMHbLIMU  UMIynbcamu.  M3nydameribHble
npoueccs! npu C8513aHHO-C80600HbIX rnepexodax.

®omouoHuzayuss amomos U ¢homoompbIe8  CUSIbHOM
nasepHom none. Onmuyeckue rnepexodbi 8 MOeKyne.
Pasnu4Hbie munbi  onmuyYeckux nepexodos 8 08yx- U
MHO20amOMHbIX MOJIeKynax. JGneKmpoHHoO—KonebamerssHo-
spauwjameribHble, KonebamerbHO-8pawjamessHbie u
8pauwjamersibHble criekmpbl. JTIOMUHECUEeHUUST MOTEKY /.

12

Onmuyeckas ¢usuka
1os1yrnpo8ooHUKO8

Ob6nemHbie onynpo8odHuUKosble Kpucmarbl. CeedeHusi o
30HHOU  cmpyKkmype  8axHeUwux  rosyrnpo8oOHUKO8bIX
Kpucmarnnos. OHepzaemu4veckue 30Hbl. Hocumenu 3apsida.
KoHueHmpauyuu anekmpoHoe u Obipok. B3aumodelicmsue
usnydeHuss ¢ kKpucmannamu. Kpucmannbl ¢ npsmMbiM U
HernpsiMbIM ME>XX30HHbIM repexodom. Me>30HHbIe
onmu4eckue rnepexodb! 6e3 yyema 3KCUMOHHO20 3¢hchekma.
lpasuna ombopa 0515 onmuYecKkux nepexodoe 30Ha-30Ha U
KoaghpuyueHm  noenowieHusi.  llpsmold  pa3peuweHHbIl
rnepexod. [Ipsmol 3anpewieHHbIl nepexod. Henpsmol
nepexod. OKCUMOHHbIe 8030yX0eHuUss 8 Kpucmasnnax —
obwue npedcmasneHus. OkcumoH 6onbwozo paduyca 8
rosyrnpo8oOHUKOBOM  Kpucmarnne  (3kcumoH  BaHbe—
Momma). [lapamempbl 3kcumoHos 6ornbwio2o paduyca.
OgpgpekmueHasi Ouanekmpu4eckasl POHUUaeMoCmkb.
YposHu 3Hepauu U CAEKMP 02/I0UWEHUST 3KCUMOHa.
Crekmpbl 10210UWeHUST 3KCUMOHa 8 MOJTyrnpo800HUKOBLIX
Kpucmannax. Kybudeckue Kpucmassnbl. AHU30MPOIHbIe
Kpucmarnsibl. Mex30HHbIe onmu4eckue nepexoodb! C y4emom
9KCUMOHHO020  3ghhbekma  (onmuyeckoe  8030yxdeHue
9KCUMOHOB). [eHepayusi, pexkoMbuHayusi U UHXeKyus
Hocumeneli 3apsida. JlloMuHecyeHUuUsi Mosyrnpo8oOHUKOS.
MexaHu3mbl  usnydamenbHolU  pekombuHauuu. [opsyas
JIIOMUHeCcUeHUuUsi 3kcumoHos. CesisblieaHUe 3KCUMOHO8 Ha
npumecsix. Turbl 3KCUMOHHO-MPUMECHbLIX KOMIIIEKCO8 U UX
napamempel. Ceolicmea 3KCUMOHO8 8 puUrno8epXHOCMHOM
crioe kpucmarnna. lemeponepexodsi.
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Havana onmuueckol ¢hu3uku
1011yrpPo8oOHUKO8bIX cucmem
MOHWXEHHOU pasmepHocmu

lNonynposodHuKosble cucmemsbl c MOHWXeHHOU
pazmepHOCMbIO. Keanmoso-mexaHu4eckast moderb
O0OHOMepHOU  nomeHyuanbHoU  SiMbl  6ecKOHe4YHoU U
KoHe4HoU enybuHbl. [JeyMepHble cucmeMbl ¢ K8aHMOo8bIMU
AMaMu U ceepxpewemku.  ONeKMPOHHbIe  80JIHOBbIE
QyHKYuU, MIOMHOCMb COCMOSIHUL U  3Hepeemu4veckue
yposHU  2D-cucmembl.  DKCUMOHHbIE  COCMOSIHUSI 8




08yMEpPHbIX k8aHMoBbIx simax. OOHomepHbie cucmembl 1D
—  K8aHmMoeble  HUMU  (KeaHmMoO8ble  [POBOJIOKU).
HynemepHsie keaHmosbie cucmembl 0D — kgaHmMo8bIe
moyku. Onmuyeckoe Mo2OWEHUe U JIIOMUHECUEHUUsT 8
M10s1yrPO80OHUKO8bIX cucmemax MOHUXeHHOU
pasmepHocmu.
2. MpakTnyeckne 3aHATUA
WHmepabeperyuoHHble ycmpoticmea no memody Oemerus | ORTAHH-Kype
80/1H08020 (hpoHmMa, no memody OesneHuUs amnnaumyobi «b1.0.25
1 UHmeppepeHyusi MHozom Onruueckas
yyegasi  UHmMepghepeHyusi.  MIHmepgepomempsi. €CKka
OcHosHble 8U0dbl, MpuHYUN delicmeusi, MPUMeEHEHUE. (1176371 %:0
Ompaxeriue  u NperiomneHue OmpaxeHue U npesioMneHue ra0CKOU 60sHbl. 3aKoHbI
2 | N1GKMPOMasHUMHOU  GOIlHB!  Ha ompaxeHusi U npesioMneHusi. Amnaumyda ompaxeHHoU u
epaHuye pasdena o8yx -
OUBTIEKMIPUKOE. npenomieHHoU 80sH. ®opmyribl PpeHerssi.
OrekmpomMaeHUMHbIe  807HLI  Ha  osepxHocmu — merl.
3 Hauana ¢busuku usnydeHus JucnepcuoHHble  coomHoweHuUsi Ol 0BEPXHOCMHbIX
3/1eKmpoMacHUIMHbIX 80JIH.
Bsaumodeticmeue onmuyecko2o
Onmuueckue nepexodbl 8 amomax. Onmuyeckue nepexodbl
4 usnyyeHus ¢ amomamu U
8 MorieKynax.
MorieKynamu
Hauana onmuueckol  ¢pusuku | Onmudeckoe roasioweHue u  JIIOMUHecUeHuusi 8
5 | nonynposodHukosbix cucmem | rosyrpo8oOHUKOBbIX cucmemax MOHUXXEeHHOU
MOHWXEHHOU pasmepHOCmu pa3mepHocmu.
3. llabopaTopHble 3aHATUA
1 OnpederneHue ducnepcuu | Qucnepcuss ceema. SOnemeHmapHasi meopusi ducriepcuu.
rokazamerisi npenomneHus | Juanekmpuyeckass — npoHUUaeMocmb U [loKa3amesib
CcmekKssiHHoU npusMb| Ha | npesioMsieHUs, UX KOoMriekcHocmb. [aeHbIl rnokasamersib
2oHuomemp C-5 9KCMUHKUUU ceema. [Nokazamernb npesioMieHuUs eewecmsa
u ezo Oducnepcusi. 3asucumocmb delicmeumeribHOU U
MHUMOU 4Yacmel  Ouanekmpu4eckol  rpoHUyaemocmu,
rnokazamerseli PefioMAEHUSI U 3KCMUHKUUU OmM 4acmombl:
aHanumu4eckue u epaghudeckue 3agucumocmu. [ucnepcusi
ceema 8 nipu3Me. Y2051 HaUMEHbWE20 OMK/IOHEHUSI.
Yenoeasi ducriepcusi, Kak xapakmepucmuka CuCmembl.
Yempoticmeo eoHuomempa I'C-5. Memoduku onpedeneHusi
oucriepcuu rnokasamersisi CMeK/IsIHHOU rpu3mbl.
2 OnpedeneHue KoHUeHmpauyuu | OcHo8bl  meopuu  onmu4yeckoll  peghpakmomempuu.
esewecmea memooOom | [Nokazamenb  npenomneHusi.  [ucriepcusi  rokasamerisi
onmu4eckol pegpakmomempuu | npenomneHusi. [ucrniepcusi ceema 6 npusme. Memodsbi
onmuyeckou peghpakmomempuul. Basucumocms
pegpakmomempuyeckux OaHHbIX Om memrepamypbl U
OaeneHusi. Ycmpolicmeo pechpakmomempa UPD-454.
TexHuka onpedenieHUsi rokasamersis MPesioOM/IeHUsT Ha
pegpakmomempe NPD-454.
13.2. Tembl (pasgenbl) AUCUMNIMHBI U BUAbI 3aHATUMN
Ne HanmeHoBaHue TeMbl Buabl 3aHaTUI (KONTMYECTBO YacoB)
- (pasgena) MpakTnyeckue [labopatopHble [CamocTosTenbHas
n/n Nexkumn KoHTponb | Bcero
ONCUNNNUHBI 3aHATUSA 3aHATUSA paboTta
Beedenue. lNpedmem
1 usadayukypca 2 2 4
«Onmuyeckasi chudukar.
®eHOMEHOTI02U4ECKOEO
5 rnucaHues3aumodelicms 4 6 10
UsI3rieKmpoMacHUMHbIX
gosiHcmennamu.
3 UHmepgpepeHyus 8 6 14
ceema
OmpaxeHue u
4 npesromieHue 6 8 6 20
anekmpomazHuUmHou




80JIHbI Ha 2paHuye
pasderna 08yx
OUaIeKmMpUKo8

Knaccuuyeckasimeopusi
ducnepcuuceema.

OmpaxeHue u
npesiomneHue
anekmpomMazHUMHou
80JIHbI Ha r1ogepxHocmMu
memarnna.
PacnpocmpaHeHue
3/1eKMPOMazHUMHbIX
80JIH 8 MPOBOOHUKE.
Bsaumodeticmesue
3/IeKmpomMacHUMHbIX

7 80J1H C 8EWECMBOM 8 4 6 10
obracmu e2o
npo3payHocmu
Bsaumodeticmesue
3/IeKmpomMacHUMHbIX
8 80JIH C mesfiamu 8 4 8 12
obriacmu pewemo4yHo20
102/10UeHuUs1
AnekmpomazHUMHbIe

9 80JIHbI Ha r1ogepxHocmMu 4 8 12
men

Hauana ¢busuku
u3nyyqyeHusl

HenuHeliHbie
11
ornmuyeckue si8reHust 6 10 6 22

Bsaumodeiicmesue
onmu4YecKko20
u3ny4eHUs ¢ amomamu
U Mosiekynamu
Onmudeckasi  ¢husuka
10s1yrnpoO8OOHUKO8
OnpederneHue
ducriepcuu riokazamerssi
14 | npenomneHus 8 10 8 30
CMeKIISIHHOU MpuU3Mbl Ha
2oHuomemp C-5
OnpedeneHue
KOHUeHmpauuu

15 | eewecmea  mMemodoom 34 12 46
onmu4eckou
peghpakmomempuu
nToro: 68 32 34 118 36 288

10

12
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14. MeToan4yeckue ykasaHmMa Ans odoyvyarowmxcs no 0CBOEHUIO AUCLUMNIIUHDI

OcHosHbIMU amariamu ocgoeHus1 ducyuriuHbl "Onmuyeckas husuka” aensromcs:

*  U3yyeHue y4ebHoU, Hay4yHOU U MemodOudYecKkol fiumepamypbl, Mamepuanos rnepuodudeckux uzdaHull c
npusriedeHUeM 31EKMPOHHbIX cpedcme Hay4yHoU uHgopmayuus

» [lodzomoska K npakmuy4yecKuM 3aHsImusiM;

» [loGzomoska k nabopamopHbLIM 3aHSIMUSIM

B xode nolGzomoeku K meKywumMm ammecmauusM U [POMEXymOoYyHoU ammecmayuu cmy9deHmy
PEKOMEHOYemcsi aKmueHO UCIOoMb308amb 3/1EKMPOHHbIU obpa3osamerbHbili nopman Moodle — 21ekmpoHHyo
cpedy OQucuyunmuHbl, ¢ rnpedocmasneHuemM rnpe3eHmayul nekyud, 3adaHul Orisi 8bIMOSIHEHUS] MPaKMmMuUYecKux u
nabopamopHbix  pabom, O0MNOMAHUMEIbHOZ0 MEOPEMUYECKO20 Mamepuana U HOPMamueHO-Mpasosbix
OOKyMeHmMoe8 1o memMam U rnepeyHel 80orpocos 0sis nod2omosKU K meKywuM ammecmauusiM U rpoMeXymo4HoU
ammecmauuu. Takxe cmydeHmy peKkoMeHOyemcsi ucronb3ogeamb e6ecb Habop Memodos u cpedcms
COBPEMEHHbIX UHGDOPMaUUOHHLIX mexHornoauli O5s1 U3y4yeHusi omedecmeeHHol U 3apybexHol numepamypb! 1o
ducyunsiuHe, OUEHKU U aHarnu3a ee meKyuje2o COCmosiHUSI U niepcriekmus pazsumusi. Emy npedocmasnsiemcsi
B803MOXHOCMb pabomamb 8 KOMIMbIOMEPHbLIX Knaccax ¢hakynsmema (313a aydumopusi), umems Oocmyn K
UHmepHem-pecypcam U 3/1€KMPOHHOU rno4Yme, UCMOob308amb UMerouUecss Ha Kaghedpe onmuku U



CrieKmpocKonuu  hu3u4eckoao akynbmema UHGOpMaUUOHHbIE MeXxHOIo02uU,

BonarnbHoU Hay4yHol bubnuomeku BI'Y, 8 mom qucrie anekmpoHHO-6ubiuomeyHbie cucmembi.

15. lepeyeHb OCHOBHOM W AOMOSIHUTENILHOWU nUTepaTyphbl,
Heo6XoAUMBIX AN OCBOEHUA AUCLUMNIUHBI (Crucok numepamypbl 0pOPMASEMCS 8 COOM8emcmeauu

¢ mpebosaHusamu FOCT u ucronb3yemcs obuwjas ckeo3Hasi Hymepauus 05t 8cex 8UO0BUCIMOYHUKOS)

a) OCHOBHas nuteparypa:

ucriofnib3o8ams  pecypcChbl

pecypcoB MWHTEpHeT,

Ne n/n | McmoyHuk
JlaHOcbepe, .C. Onmuka : yyebHoe nocobue / I.C. JlaHdcbepa. - 6-e u3d., cmepeom. - M.
1. | :@Qusmamnum, 2010. - 848 c. - ISBN 978-5-9221-0314-5 ; To xe [OrnekmpoHHbIU pecypc]. -
URL: https://biblioclub.lib.vsu.ru/index.php?page=book&id=82969
5 AcmaneHko, B.A. Bzaumodelicmeue u3ry4eHusi ¢ amomamu u HaHo4Yacmuuyamu / B.A.
" | AcmaneHko .— [onzonpydHsil : Uemennekm, 2010 .— 492 c.
3 AcmarneHko, B.A. SrniekmpomazHUMHbIe rpoyeccel 8 cpede, HaHoMIasMoHuUKa U
" | Mmemamamepuarnbi / B.A. AcmaneHko .— [fonzonpydHell : Uemennekm, 2012 .— 583 c.
Knumos, B.B.HaHonnaavoHuka / B.B. Knumos. - M. :@uamamnum, 2010. - 479 c. - ISBN 978-5-
4. | 9221-1205-5;To xe [OnekmpoHHsIl pecypc]. - URL:
https://biblioclub.lib.vsu.ru/index.php?page=book&id=69490

6) doronHumenbHas numepamypa:

Ne n/n | Mcmo4yHuk
AcmaneHko, B.A. SnemeHmapHbie rpouecchl 8 jazepHol rnasme : MoHoepagus / B.A.
5. AcmaneHko, lN.A. NonosuHckud, E.M. Muxatinog .— BopoHex : 3damernbcko-
rnonuepaguveckul yeHmp "HayyHas kHuza", 2013 .— 432 c.
Enbswesu4, M.A. AmomHasi u MosieKkynsipHas criekmpockonusi. MonekynspHas criekmpockonusi
6. /M. A. Enbawesuy ; npeducn. Jl. A. pubosa .— U30. 4-e, cmep. — M. : URSS : KomKHuea,
2007 .— 527 ¢
Jlambiwes, A.H. B3aumodelicmeue ariekmpomagHUMHbIX 80/1H C 8eLiecmeoM : y4ebHoe
7. rnocobue / A.H. Jlambiwes, B.H. CenugaHos ; BopoHex. 20c. yH-m .— BopoHex : BOpOHEX.
eoc. yH-m, 2005 .— 106 c.
Epmonaee O.f1. Bzaumodelicmgue usrnyd4eHul ¢ meepdbiM mesioM U NpuHYyUrb! Ux
8. peaucmpauvuu : Kypc nnekyut : [ydebHoe nocobue] / O.1. Epmonaes, 1.B. KyquHckuli .— MuHck
:Bblry, 2004 .— 135c.
9 ®edopoe ®. . Onmuka aHU30MpPOriHbIX cped. — MuHck: N3-eo AH BCCP, 1958; 2-e u3d. M.:
' YPCC, 2004.
10 AxmaHos, C.A. ®usuyeckas onmuka : Y4ebHuK Orsi 8y308 o HaripassieHuro U crieyuanbHocmu
) "®usuka”/ C.A. Axmanros, C.KO. HukumuH .— M. : 1130-80 Mock. yH-ma, 1998 .— 655 c.
11 Cmpamm, [x.B. (nopd Panel). BorHogast meopusi ceema / [xx.B. Cmpamm (nopd Paned).
' Edumopuan YPCC, 2010 a.
12 Tpogbumosa T.N. OcHoebi pusuku. KHuea 4. BonHosasi u keaHmosasi onmuka / T.U.
' Tpoghumosa. - M. Boicuwiasi wkona. 2007e. — 215 c.
Ceykapes, A.B. ®omorHasi onmuka / A. B. Ceukapes .— CI16. : C.-[lemepb.20c.UH-m mo4HoU
13.
mexaHuku u onmuku, 2000 .— 217,[2]c.
KoHcmarmuHosa, A.®. Onmuyeckue ceolicmea kpucmarsnos / A.®. KoHcmaHmuHosa [u 3p.].
14,
MuHck. Hayka u mexHuka. 1995e. - 302 c.
Jlebedesa, B.B. SxkcnepumeHmarnbHas onmuka: Yueb. 0ng cmyd.ey308, obyy. o crey.u
15. HarpasneHuro "®usuka”/ B.B. Jlebedesa. M. ®usuveckuli gpakynbmem MIY um. M.B.
JlomoHocosa. 2005e. - 282c.
16. bopH, M. OcHoebl onmuku / M. BopH, 3. Bonbgp. - M. : Hayka, 1978. - 719 c.
17. %Jgonoe, A.B. Onmuyeckue csoticmea memarinos / A.B. Cokonos. - M. :®uamamaus, 1961. —
C.
18. Kupees, I1.C. ®usuka nonyrnposodHukos / 1.C. Kupees. — M. :Bbicw. wk., 1969. — 590 c.
lyne, A. KonebamerbHbie criekmpbl U cummempuu Kpucmannos / A. lNyne, XK.-I1. Mamee. - M.
19. .
. Mup, 1973. — 437 c.
20 bopH, M. JuHamudeckasi meopusi Kpucmarnudeckux pewemok / M. bopH, K. XyaH. — M. : U30-
’ 80 uHocmp. ium., 1958. - 488 c.
AHcenbm, A.N. BeedeHue 8 meoputo nosnynposodHukos / A.W. AHcenbm. — M., -J1. :@uamameus,
21.
1962. — 418 c.
22 lNosepxHOCMHbIE MOMAPUMOHbI. SNIEKMpPOMazHUMHbIE 80/1HbI Ha MOBEPXHOCMSX U 2paHuyax
' pasdena cped/ nod ped. B.M. AepaHosuya, [.J1. Munnca. - M. : Hayka, 1985. - 525 c.



https://biblioclub.lib.vsu.ru/index.php?page=book&id=82969
https://biblioclub.lib.vsu.ru/index.php?page=book&id=69490

JlaHday, J1.[]. Teopemuyeckas cpusuka : B 10 m. / J1.4. Jlanday, E.M. Jlupwuy .— M. :
OU3MATIINT, 2003- .T.8: QnekmpoduHamuka criioWHbIx cpel : YdebHoe rnocobue 05151 cmyo.
gusuyeckux cneyuansHocmed yH-mos / J1.[0. JlaHOay, E.M. Jlughwuy ; o0 ped. J1.11.
lNMumaeesckozo .— 4-e u3d., cmep. — 2003 .— 657 c.

24, Kopones, ®.A. Teopemuyeckasi onmuka / @.A. Koponés. - M. : Beicwas wk., 1966. — 555 c.
JlubeHcoH, M.H. Ceemosasi 8osiHa 6exxum 800s1b rnosepxHocmu / M.H. JlubeHcoH // lNpupoda.

23.

25 | 1996.- Ne9.— C.14-22.

26 Amumpues, B.I". HenuHeliHas onmuka u obpauweHue 8o01H08020 ¢ppoHma / B.I". [Jmumpues .—
' M. : ®usmamnum, 2003 .— 256 c.

27 Xenmukos, A.M. Ceepxkopomkue Umryrbcbl U MemoObl HertuHelHoU onmuku / A.M.

XKenmukose .— M. : ®usamamnum, 2006 .— 294 c.

Bopobses, J1.E. Onmuueckue ceolicmea HaHocmpykmyp : Y4eb. nocobue 0risi cmy0.8y308,

28. 0byu. rno HarnpaeneHuro "TexH. cpusuka”/ Jl. E. Bopobses, E. Jl. syeHko, []. A. ®upcos, B. A.
Wanbleun; MNod obw. ped. B. N. UnbuHa, A. A. llluka .— CI16. : Hayka, 2001 .— 186 c.
OsyuHHUKo8, O.B. OcHO8bI ONMUKU U CIIEKMPOCKONUU K8AHMOBbIX MOoYeK : y4ebHo-
memodu4deckoe nocobue 0ns 8y308 / BopoHex. eoc. yH-m ; [cocm. : O.B. Og4uHHuUKosu 8p.] .—
BopoHex : Usdamenbcko-nonuepaghudeckuli ueHmp BopoHexckoz2o eocydapcmeeHH020
yHusepcumema, 2013 .— 80 c.

29.

B) MHCpOPMaLMOHHBIE 3NEKTPOHHO-06pa3oBaTeNbHbIE Pecypcbl (ouLManbHble pecypcbl MHTEPHET)*:

Ne n/n Pecypc
1. | «YHuBepcuTeTckasa bubnuoteka online» https://biblioclub.ru/
2. | OBC "KoHcynbTaHT cTygeHTa" http://www.studentlibrary.ru/
3. | OBC "PykoHT" https://rucont.ru/
4. | 3BC "KOpaunt"https://biblio-online.ru/
5. | OBCIPRbooks http://www.iprbookshop.ru/

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obGecne4vyeHUs ANA CaMOCTOATEeNIbHOM paboTbl
(yyebHo-memoduyeckue pekomeHOauuu, nocobusi, 3adayHuKu, MemoOUYeCcKUe yKa3aHusi MO 6bIMOSTHEHUIO
rpakmu4eckux (KOHMPOIibHbIX), Kypcoabix pabom u dp.)

Ne n/n McTOYHUK

1 OnekTpoHHasa 6ubnmoTeka y4ebHo-meToanveckmx matepuanos BIY
http://www.lib.vsu.ru/cgi-bin/zgate?Init+lib.xml,simple.xsl+rus

2 AxkoeHko H.B. CamocTtosTenbHasi paboTa CTyAeHTOB : MeToanyeckue pekomeHgaumm / H. B.
AxkoseHko, O.K). CywkoBa .— BopoHex, 2015 .— 22 c.

3 Jlatbiwes, A.H. BaanmogencTemne anekTpoMarHMTHbIX BOSH C BELECTBOM : y4ebHoe nocobue /
A.H. lNatbiwes, B.H. CenneaHoB ; BopoHex. roc. yH-T .— BopoHex : BopoHex. roc. yH-T, 2005
— 106 c.

4 JTabopaTtopHble paboThbl CTyAEHYECKNX NPaKTUKYMOB NoapasaeneHnii Y4ebHo-Hay4YHoro LeHTpa

"®yHoameHTanbHas ontuka u cnekrpockonus” / Poc. akag. Hayk, ®us. uH-T um. N.H.J1lebegesa,
PNAH, MOT .— M., 2000 -.4.1 .— 2000 .— 46 c.

5 JlTabopaTtopHble paboTbl CTyAEHYECKMX NPAKTUKYMOB nogpasaeneHnn Y4ebHo-Hay4Horo ueHTpa
"®yHoameHTanbHas ontuka u cnekrpockonus” / Poc. akag. Hayk, ®us. uH-T um. N.H.J1lebegesa,
PNAH, MOT .— M., 2000 -.4.2 .— 2000 .— 36 c.

6 OB4uMHHMKOB, O.B. OCHOBbI ONTUKM U CMIEKTPOCKOMMMN KBAHTOBBIX TOYEK : y4eOHO-MeToamnyeckoe
nocobue ans By3oB / BopoHex. roc. yH-T ; [cocT. : O.B. OB4nHHMKOBM Ap.] .— BopoHex :
M3patenbcko-nonurpaduyeckuii LieHTp BopoHexckoro rocyaapctBeHHoro yHusepcuteta, 2013
.— 80 c.

17. OGOpasoBaTenbHble TEXHOJNIOMMU, WUCNOSib3yeMble MpuU peanu3aumum Yy4yeOHoM
OUCUMNNNHBI, BKNOYaA [OUCTaHUMOHHbIe obOpa3oBaTenbHble TexHonorumn (OOT),
3neKTpoHHoe oby4yeHue (30), cmewaHHOe 06y4eHue):

B yuebHom npouecce ucrionb3yromces credyrowue obpazosameribHble mexHomnoeauu. 1o obpa3ogamernbHbIM
opmam: nekyuu, npakmuyeckue u nabopamopHsie 3aHAMuUs, Kypcosas paboma. lNpeobnadarowumu memodamu
u rnpuemam oby4YeHUsT S8MS0MCS: 0OBACHUMENLHO-UMTIoCMpamueHbie (06bsicHeHUe, rnokaz — OeMoHcmpauusi
y4ebHo20 Mamepuana u 0p.); akmugHble (aHanu3 y4ebHoU u Hay4YyHOU fiumepamypbl, cocmassieHue cxem u 0p.) u
UHMepaKkmueHble, 8 MOM 4uc/e U epyrnnosble (83aumMHoe obyveHue 8 ¢hopMme Mo020mMoBKU U 0bCyxOeHUs
0okados); UHGhOPMayUOHHbIE, MyrnbmumedulHbie (paboma ¢ calimamu akademuyeckux CmpyKmyp, Hay4HO-



uccrnedosamesibCKUX opaaHu3ayull, 3rekmpoHHbIX bubnuomek u Op., paspabomka npezeHmauudi, coobweHuld u
Ookrados, paboma ¢ areKmpOHHbIMU 0bydYarouwumMu rpoespammamu u m.n.).

OpzaHuszayuoHHasi cmpykmypa JIeKUUOHHo2o 3aHamus: 1. @opmynuposka membl, uenel 3aHsamus,
rnocmaHoska rpobrieMHO20 8oripoca. 2. Pa3bscHeHuUe 80Mpoco8 meopemu4yecKkoz20o U Mpakmu4yeckozo rnaaHa ons
pelweHusi nocmasneHHoU rnpobremsl. 3. Paccmomperue nymel peweHust npobrieMHo20 80rpoca Ha KOHKPEMHbIX
npumepax. 4. 3aknodeHue, opmynuposka 8bieodos. 5. Dopmyrnuposka 3adaHusi 01 camMoCmOosmeribHOU
OomauHel pabomesl. O38y4ugaHue memMbl criedyroueao 3aHImus.

OpzaHusayuoHHass cmpykmypa nabopamopHo2o 3aHsamus: 1. @opmynupoeka uesiel 3aHIMUs U omeemabl Ha
soripockl cmydeHmos. 2. O3HaKkOM/eHUe ¢ meopemu4yeckol OCHo80U pabombl, OCHOBHbIMU rpuemMamu U
mexHukoli 6e3onacHocmu npu pabome ¢ ucrnofb3yeMbiMu rnpubopamu U peakmugamu.3. BbinonHeHue
aKcrnepumeHmarbHol Yacmu pabombl. 4. Obpabomka akcriepuMeHmarsbHbIX pe3yfibmamosg u rpedocmasneHue
ux 0ns npedesapumeribHOU nposepKu riperio0agameriio.

Bawuma nabopamopHol pabombi NMpoeooUMCs C UEsbI BbiS8NIEHUST YPOBHSI OCBOEHUS Mamepuarna 1o
memamuke pabomsi, criocobHocmu Oamb [PasusibHYr0 MPaKmMosKy pes3yrnbmamam, Mofy4eHHbIM pu
8bIrnoHeHUU pabomsi. 3awuma pabomsi 3aknoyaemcs 8 oghopmrieHuu pabom, ycmuol 6ecede npernodasamerisi
CO CmyOeHmMOM 10 oJly4eHHbIM 8 pabome pe3yribmamamM U OCHOBHbLIM MeopPemMuYeCcKUM MOHSIMUSIM 10 meme
pabomal.

OpezaHuszayuoHHasi cmpykmypa fpakmu4ecko2o 3aHsamusi - cemuHap. CodepxaHue cemuHapa,
gopmupyemcsi mak, 4ymobbl OHO criocobcmeosarsio roucKy O0MOIHUMENbHbBIX UCMOYHUKO8 3HaHUl U pa3eumuro
MmeopYECKO20 MbIWMIEHUS], YMEHUD Haxo0umb [ymu peweHuUss U omeembl Ha npobremHbie eornpockl. [1o
HeKkomopbIM memam 8 3adaHue MOXHO eKdYame rodzomosky 1 -2 doknadoe (coobujeHuli) no Haubornee
CIIOXHbIM 8oripocam, 3abria2o08peMeHHO Ha3Ha4yue oKIad4yuKos.

Tekywuli KOHMPOIb MPO8OOUMCS MymeM POB8EPKU BbINONIHEHUsT OoMalWHe20 3adaHusi, 8XOOHO20 KOHMPOIIs
(6 sude camocmosimeribHbIX U KOHMPOsbHbIX pabom, 0okados u peghepamos).

lpu peanusayuu OuUCUUMNIUHbI C UCMOIb308aHUEM OUCMaHUUOHHbIX 06pa3ogameribHbIX MmexHono2ul
UCronb3yrmcsi UHCMPYMEeHMbI 311EKMPOHHOU UHGhopMaUyUOHHO-0bpa3oeameribHoU cpedbl BIY «3nekmpoHHbIt
yHugepcumem BI'Y» (https://edu.vsu.ru) wunu “MOOK BI'Y” (https.//mooc.vsu.ru),cepsuckl 8udeoKkoHpepeHyul
(BigBlueButton, Zoom, Discord u dp.), ariekmpoHHasi noyma, MecceHOxepbl U coucemu.

18. MaTepnanbHO-TeXHU4YeCcKoe obecneyeHme AUCUUNIIUHDI:

Hoymbyk Asus, ¢ 803MOXHOCMbIO MOOKMOYEeHUsT K cemu "MIHmepHem" u obecneyeHuem oOocmyna 8
ANTIEKMPOHHYIO0 UHGOopMaUyUOHHO-0bpa3osamernbHyto cpedy BIY, lNpoekmop BenQ MS 612ST, [Jocka macHUMHO-
mapkepHass 100*200. [lpoepammHoe obecriedeHue: OCWindows (WinPro 8 RUSUpgrdOLPNLAcdmc),
MicrosoftOffice (OfficeSTD 2013 RUSOLPNLAcdmc). lNpoepammHas cucmema 08 OBHapy)KeHUsI MeKCmoabix
3aumcmeosaHull 8 y4ebHbix U Hay4YHbix pabomax «AHmurnnazuam.BY3». Office Standard 2019 Single OLV NL
Each AcademicEdition Additional Product. lNpozpammHbitikomnnekcdnsOBM - MathWorks.
CucmemaurxeHepHozomodenuposarusi ANSYS HF Academic Research.

Onmuyeckuticmorn,  Y4ebHbIli80/T0KOHHO-ormu4YecKulicriekmparbHO-IroMUHecueHmHbitikomiekc  (Ocean
optics), HabopmexaHuko-onmu4yeckuxdemanetiubriokogecocmase:14BCX150-1-1 0B80SIKOBbIMYKIIasi/IUH3a,
14CX50-20-1 0BOSIKOBbIMYKasIUH3a,; 14 RAP-1-0-2 NPsAMOY20/1bHasaNpPuU3Ma; 8MR190-2-28
Momopu3soeaHHasinnamgopma; 8MT50-100BS1-Menl momopu3ogaHHbItnUHelHbItmpaHcasamop;8SMC-USB-B9-
1 koHmponnepdsuzamened; PUP120-17 bnoknumarus. [lpoepammHoeobecrniedyeHue: DreamSpark Premium
Electronic Software Delivery (3 years) — cybruyeH3uoHHbItidozogop Ne3010-15/1204-15 om 25 dekabpsi 2015e.;
Wien2k Registration-ID: WIEN2k-1219; Gaussian 09 Rev D.01, S/N FA7355682010; Gauss View, S/N
FA7139344060. Mlhnmepgbepomemp Maxa-LleHOepa, Habop uHmepgepeHUUOHHbIX (buibMpos.

lMakem pycckosasbidHoeo 10O 0Ons ynpaeneHusi criekmpomempom Tensor 37 (BrukerOptics) ananusa u
obpabomku OaHHbIx, [Jozosop Ne 0331100013513000023 om 12.03.2013 e. [lakem [10 Odns ynpaeneHus
criekmpogpomomempom  USB 2000+ (OceanOptics), 0Onsi aHanuza u obpabomku OaHHbIX, [ozoeop
Ne0331100013513000022 om 26.03.2013 a.

Peanu3zayusa OucyunnuHbl C MPUMEHEHUEM 3/1EKMPOHHO20 0B0y4YeHUs U OUCMaHUUOHHbIX obpa3osameribHbIX
mexHorsoauli ocywecmernsgemcs Yepes obpaszogamernbHbIl nopmars "3nekmpoHHbIlU yHugepcumem BIY".

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHNA TEKYLEen U NPOMEXYTOYHOMN aTTecTauumn

MopsaOoK OLeHKN 0CBOeHMs oby4Yatowmmmcs y4ebHoro matepuana onpenensercs
codepXXaHMeM creayLwmux pa3aenos QUCUUNIIVHBI

NHaukatop(bl)
AOCTUXKEHWS OueHouHble cpeacTBa

KOMMeTeHLNN
1 BeedeHue. Mpedmem OIIK-1 OrkK-1.1 TvnoBble 3aaaHUs K NEKLMOHHbIM

Ne HanmeHoBaHue pasgena KomneTeHy,
n/n ONCuUNMHbI (Moay”ns) na(u)




NHaukaTtop(bl)
Ne | Hamverosauue pasnena | KOMMOTOHL | pocrmorus OueHouHsie cpecTsa
KOMMeTeHunn
usadayqukypca” Onmuyeckas OrlK-1.3 3aHATUAM, UHOAUBUAYaNbHbIE 3a4aHNs,
¢u3suka’. onpoc
OrlK-1.1
(DeHomeHonqauqec;(oeonucaH OIMK-1 OMK-1.3 TunoBble 3a0aHUS K JIEKUMOHHBLIM Y
2 ues3aumodelicmeusianieKmpom OITK-3 OnK-3.1 NPaKTUYECKNM 3aHATUAM,
a2HUMHbIX80/IHCMenamu. OI'IK-3.2 MHOMBMAYyanbHbIe 3aaHus, onNpoc
OTK-1 82&1; Tunosble 3a0aHKs K NIEKUMOHHBLIM 1

3 UHmepghepeHyusa ceema OITK-3 OI'IK:3. 1 nabopaTopHbIM 3aHATHAM,
OI'IK-3:2 UHOMBMAYanbHbIe 3afaHus, onpoc,
OmpaseHue U rpesioMeHue OlK-1.1 TvnoBble 3aaaHUs K NEKLMOHHBbIM U

4 areKmpomacHuUmMHoU 8011HbI OIIK-1 OrlK-1.3 nabopaTopHbIM 3aHATUSAM,

Ha 2paHuye pa3desa 08yx OIIK-3 OrK-3.1 MHAMBMAYanbHbIe 3aaHnd, onpoc,
OuaIeKMpPUKO8. Orl1K-3.2 oT4eTbl No nabopaTopHbIM paboTam
OrK-1.1 TunoBble 3a0aHUs K JIEKUMOHHBLIM 1

5 Knaccuyeckasimeopusi OIIK-1 OrlK-1.3

ducnepcuuceema. OIIK-3 OMK-3.1 NPaKTU4ECKUM 3aHATUAM,
OMK-3.2 MHOMBMAYanbHbIE 3aaHus, ONpoc

OmpaxxeHue u rpesiomreHue oMK 1

3r1IeKmpomMa2HUMHoU 80J1HbI =1.

6 Ha nerpXHocmu memanna. OIIK-1 OrllK-1.3 TUNOBLIE 33AAHMS K NEKUMOHHbIM 1
PacnpocmpaHeHue OINK-3 OMK-3.1 NPaKTUYECKNM 3aHATUAM,
3M1EKMPOMagHUMHbIX 80JTH 8 OMK-3.2 WMHOMBMAOYanbHbIE 3aaHus, ONpoC
rPOBOGHUKE.

B3zaumodeticmeue OrK-1.1

7 3/1EKMPOMacHUMHbIX 80JH C OIIK-1 OrllK-1.3 TUNOBLIE 33AaHMS K NEKUMOHHbIM 1
seuwecmeom 8 obiacmu e2o OIIK-3 OlnK-3.1 MPAKTUHECKM 3aHATUAM,
npospayHocmu OMK-3.2 MHOMBMAOYanbHbIE 3aaHus, ONpoC
B3aumodeticmeue OlK-1.1

8 3M1EKMPOMagHUMHbIX 80JH C OIIK-1 OrlK-1.3 TWnoBbIE 3a1aHMA K NEKUMOHHBIM 1
menamu 8 o6racmu OINK-3 OMK-3.1 NPaKTUYECKNM 3aHATUAM,
PEWEeMOYHOZO MO2TOWEHUS OMK-3.2 MHOMBMAOYanbHbIE 3aaHus, ONpoCc

OrK-1.1 TunoBble 3agaHnst K NEKLUMOHHBLIM U

9 SnekmpomazHumsbie eomnHbl | OTIK-1 OrlK-1.3 NDAKTAYECKAM 3aHSTUSIM

Ha rnosepxHocmu meri OIIK-3 OlMnK-3.1 P !
OMK-3.2 MHOMBMAOYanbHblE 3a4aHuns, OnNpoc
OMK-1.1 TunoBble 3agaHnst K NEKLUMOHHBLIM U

10 Hayuana cbusuku usnyyeHusi OIIK-1 OI'IK—l. 3 MPaKTUYECKUM 3aHATUAM,
MHOMBMAYanbHblE 3a4aHuns, ONpoc
OrK-1.1 TunoBble 3agaHnst K NEKLMOHHbLIM

11 HenuHeliHbie onmuyveckue OIIK-1 OrlK-1.3

AGTEHUS OINK-3 OMK-3.1 3aHATUAM, MHOMBMAYANbHbIE 3a4aHus,
OMK-3.2 onpoc
. OrK-1.1
Bsaumodeticmeue OIK-1 OnK-1.3 Tunosble 3a0aHNs K NEKLMOHHBIM 1

12 ONMUYECKOZO  USMY4EHUST  C | e o OI'IK—3. 1 NpakTUYECKNM 3aHATUAM,

amomamu u morieKynamu OI'IK—3.2 vHAVBUAYanbHble 3a4aHns, onpoc
OnK-1.1 TunoBble 3agaHnst K TEKLUMOHHBLIM U

13 Onmuyeckas ¢usuka | OIIK-1 OrlK-1.3 NaGOPATOPHbIM 3aHSTUSIM

1os1yrnpogodHUKO8 OIIK-3 OriK-3.1 ’
OMK-3.2 UHAMBUAYarnbHblEe 3a4aHusi, OnNpoc

OnpedeneHue ducnepcuu OnkK-1.1

nokasamensi  npenomneHus | OIK-1 OMK-1.3 TunoBble 3agaHnst K TEKLMOHHBLIM U

14 | cmexnsmumol  mpuambl  Ha | OIK-3 OMK-3.1 nabopaTopHbIM 3aHATUAM,
2oHuomemp C-5 OMK-3.2 nHomnBmayanbHble 3adaHud, onpoc
OnpedesierHue KoHueHmpayuu OrnkK-1.1 TuvnoBble 3agaHUst K NTEKLMOHHbLIM U

15 sewjecmea memodom | OTIK-1 OrllK-1.3 nabopaTopHbIM 3aHATUAM,
OnmmuU4ecKou OIlK-3 OlMK-3.1 VHOVBMOYanbHbIe 3a4aHus, onpoc,
pecppakmomempuu OlK-3.2 OTYETHI N0 NaBGOPaTOPHLIM paBGoTam




NHaukaTtop(bl)

[o]

i | AL, (OB | wAGe) | AocTAXeHus OugHoneie cperoTea
Y KOMNeTeHLMH

M POMEXYTOYHbIE aTTeECTaLUUNn

dbopMa KOHTPONSA - 3a4em ¢ OUEHKOU, 3K3aMeH Komnnexret KAM1 v KMM2

20 TunoBble OLEHO4YHbIe cpeAcTBa UM MeToAMYEeCKMe MaTepuanbl, onpegensiowme
npoueaypbl OLLEHUBAHUA U KPUTEPUM UX OLleHUBaHUA

OueHKa 3HaHUM, YMEHUA 1N HaBLIKOB, XapakTepuaylolas aTanbl OpMMPOBaHNST KOMMETEHLMIN B pamKax
N3y4YeHUst OUCLUMMNIMHbBI OCYLLECTBSIETCS B XO4€e TeKyllen U NPOMEXYTOYHOW aTTecTaumn. Tekyllas aTrectauus
NpoBOAUTCA B COOTBETCTBMM C [lonoXeHMeMm O Tekyllen atTectaumv obydalouxcsa no nporpaMmMam BbICLLEro
06pa3oBaHus BOpOHEXCKOro rocyaapCTBEHHOrO yHuBepcuteTa. Tekyllas aTrecTauus npoBogutcs B chopme:
YyCTHOro onpoca (MHOVBUAyanbHbIA ONpoc); nabopaTopHbiXx paboT; OLEHKM pe3ynbTaToB MNPaKTU4ECKON
aeaTenbHOCTM (peweHne 3ajad, pabota Ha cemuHapax). Kputepun oOueHMBaHWS NpuBEOEHbl  HUXE.
MpomexyToyHas aTTecTauus nNpoBOAUTCS B COOTBETCTBMM C [lonoXeHnem O MNPOMEXYTOYHOW aTTecTauum
obydyawowmxca no  nporpammaM  Bbiclwiero  obpasoBaHusl.  KOHTpOMbHO-u3MepuTenbHble — MaTepuansbl
MPOMEXYTOYHOM aTTecTauum BKOYaloT B cebs TeopeTudeckne BOMPOCHl, NO3BOMSAIOLINE OLEHUTb YPOBEHb
MOMyYeHHbIX 3HAHUA W NpPaKTUYecKoe 3afaHue, NO3BOrsioLLee OLEHUTb CTerneHb COOPMUPOBAHHOCTU YMEHWUIA Y
HaBbIKOB. Mpn OLEHMBAHMN UCNONb3YHTCA KaYeCTBEHHbIE LUKarbl OLeHOK. Kputepun oueHnBaHus npueBedeHs! B M.
20.2.

[nsi oueHnBaHMA pe3ynbTaToB 00yYeHUs1 Ha 9K3aMeHe YYUTLIBAKOTCH CrieaytoLmne nokasarenu:
1) 3HaHMe y4yebHOro martepuana, BnageHue MOHATUMHLIM anmnapatoM U TEOPETUYECKUMU OCHOBaMMW BOJTHOBbIX
ABNEHUN;
2) ymMeHue CBA3bIBaTb TEOPUIO C NPAKTUKOW;
3) ymMeHue unniocTpupoBaTb OTBET NpuMepamMu, aktamu, AaHHbIMU COBPEMEHHbIX HayYHbIX WUCCNELOBaHWA B
ONnTUKe;
4) yMeHMe NPUMEHATb OCHOBHbIE 3aKOHbI U aHaNn3npoBaTh pesynbTaTbl HAOMAEHNA 1 3KCNEPUMEHTOB
5) BnageHvne NOHATUMHBIM annapaTtoM U yMeHMe NMPUMEHATbTEOPETUYECKUE 3HAHWUS AN PeLueHUs MPaKkTU4eCKmX
3agav .

20.1 TeKywWw i KOHTPOIb YCNeBaemMoCTn

KoHTporb ycrneBaemMocTv No AUCLMIIIMHE OCYLLECTBNAETCH C MOMOLLbIO Crneayowmx oueHOYHbIX
cpeacTs:

1. TlocewaemocTb MEKUMOHHbLIX 3aHATMIA. [lpoBepka npenodaBaTenieM KOHCMEKTOB MO
nponaeHHoOMy MaTepuany.

2. BbinonHeHMe npakTU4ecKknx sagaHun.

IMpuMepHbIN NepeyeHb NpakTUYeCKUX 3adaHni:

- Mexay OByma nnockornapannesibHbIMU CTEKNAHHLIMU NIIAaCTUHKaAMUM MOMOXUIIM O4eHb TOHKYHO
NPOBOMOYKY, PaCMONOXEeHHY napannenbHO NMMHUM COMPUKOCHOBEHUS MMNACTUHOK U HaxXo4sLWYHCa Ha
pacctodHnn [ = 75 MM OT Hee. B oTpaxeHHom cBeTe (A = 0,5MKM) Ha BEPXHEW MNIMACTUHKE BUAHbI
NHTepdepeHUMOHHbIe nonockl. Onpeaenuts avaMmeTp d NONepeyHoro CeYeHuss NPOBOSIOYKM, eCrN Ha
npoTsXeHun a = 30 MM HacUUTbIBaeTCcAd m = 16 CBETbIX NOMOC.

- B nHTepdepometpe XKameHa gBe oguHakoBble TpyOku anmHon [ = 10 cm 6Gbinn 3anonHeHbI
Bo3ayxom. [lokaszaTtenb npenomrieHMsBo3gyxa paseH n; = 1,000292. Korga B ogHoun 13 Tpybok Bo3gyx
3aMeHUnM aueTuneHom, To nHTepdepeHUmMoHHaa KapTuHa cMecTunack Ha m = 80nonoc. OnpegenuTb
nokasatenb nMpenomreHus n, aueTuneHa, ecnu B WHTepdepoMeTpe WUCMOonb30Barncad WCTOYHUK
MOHOXPOMAaTMUYECKOro cBeTa C ANMHOM BOSHbI A = 590 HM.

- Onpegenntb nepemelleHMe 3epkana B  UHTepdepomeTpe MaikenbcoHa, ecnu

NMHTepdepeHUMOHHasa KapTuHa cMecTunace Ha m = 100 nonoc. OnbIT NPOBOAUIICA CO CBETOM C ASIMHOM
BOJIHbI A = 546 HM.

- Ha noBepxHOCTM cTekna HaxoauTcs nrneHka soAdbl. Ha Hee napaeT cBeT ¢ A = 680 HM Nofg
yrnom 9 = 30° kK HopManu. Hamtn ckopoCTb, C KOTOPOW yMEHbLUAeTCHa TOMLWMHA NMEHKN (BCNeacTBue
ncnapeHust), eCrim MHTEHCUBHOCTb OTPaXXEHHOTO CBETa MEHSIETCS Tak, YTO MPOMEXYTOK BPEMEHU MexXay
nocrnegoBartesibHbIMY MakCUMyMamu oTpaxeHusd At = 15 MuH.

- B nHTepdepomeTpe MankenbcoHa Mcnorib3oBanach Xentas NUHUS HaTpus, cocTosilas una
OBYX KOMMOHEHT (A; =589,0uM u A, =589,6um). [lpn nepemelieHnn OAHOMO U3 3epKan



UHTepdEPEHUNOHHAA KapTUHa nepuoanveckn ncdesana. Hantu nepemelleHme 3epkana mexay OByMS
nocregoBaTenbHbIMU NOABNEHNAMU Hanboree YeTKON KapTUHbI.

- B oByxny4yeBoM UHTepdepomMeTpe UCNONb3yeTCa opaHXeBas NMMHUS PTYTU, COCTOALLAs U3 OBYX
KOMMOHEHT (1; =576,97 M U A, = 579,03 um). [pn KakoM HauMMmeHbLUEM Mopsagke WHTepdepeHuun
YeTKOCTb MHTEP(EPEHUMNOHHOM KapTUHbI ByaeT Hanxyawen?

- MNpwn oceelleHnn nHtepdepomeTpa ®abpu-lNepo pacxoaswmmcss MOHOXPOMATUYECKUM CBETOM
C ONVHOM BOMHbI A B hOKanNbHOM NNOCKOCTM NIMH3bl BO3HUKAET MHTEPdEPEHLMOHHAsa KapTUHa - cuctema
KOHLUEHTpU4ecknx koneu. TonwumHa aTtanoHa paBHa d. OnpedenuTb, Kak 3aBUCUT OT MOpsiaka
UHTepdepPEHLUN pacnonoXeHne Konew, 1 yrinosasi LUIMpUHa nosioc MHTepdepeHLmm.

- Hantn ans vHtepdepometpa Pabpu-lepo, TonwmHa Kotoporo d = 2,5 cM, MaKkCUManbHbIN
nopsgok nHTepdepeHumnn ceeTa ¢ ANNHON BOMHbI A = 500 HM.

- Hantn gna nutepdepometpa ®abpu-llepo, TonwmHa Kotoporo d = 3,2 cM, OUCMEPCUOHHYIO
obnactb AA, T.e. CneKkTpanbHbI MHTEPBan AJSIMH BOMH, ANSA KOTOPOro eLle HeT NepekpbITUs ¢ apyrumm
nopsigkamm nHTepdepeHuun, ecnmn HabnogeHne segetca B6nman A = 510 HM.

-Mpn kako TOMWMHE MPOCBETNAOLWEro Crnosi oTpaxaTenbHash ChoCOBHOCTbL CTekna B
HanpasneHnn Hopmanu OyaeT paBHa HynMo ANg ceBeTa C AAVMHOW BOMHbl A = 570 HM.CyuTaTth, 4TO
NPOCBETNAIWMNIA Croi MMeeT nokasatenb npenomneHuss n’' =+/n, roe n=15 — nokasaresnb
npenomMneHuns crekna.

- Onpegenntb ¢ nomoLlblo opMyn PpeHensakodPPULMEHT OTPAKEHUS €CTECTBEHHOIO CBeTa
npwu HoOpMasnbHOM NageHnn Ha NOBEPXHOCTb CTEKNa.

- Onpegenntb ¢ nomoLblo hopmyn PpeHens OTHOCMTENBHYO MOTEPHD CBETOBOIO NOTOKA 3a cyeT
OTPaXeHW NPy NPOXOXKOEHMU MapakcManbHOrMo Nyyka €CTECTBEHHOrO CBeTa Yepe3 LLEHTPUPOBAHHYH
ONTUYECKYH CUCTEMY U3 NATU CTEKNSAHHBIX NIMH3 (BTOPUYHBIMU OTPaXXeHUsIMKN cBeTa NpeHebpeuyb).

- OnekmpomacHUMHbIe 80JIHbI Ha MOBEPXHOCMU METT.

- [JucnepcuoHHble COOMHOWEHUS 0715 M08EPXHOCMHbLIX 311IEKMPOMa2HUMHbIX 8OJH.

- Onmuyeckue repexodbl 8 amomax.

- Onmuyeckue repexodbl 8 MOsIEKyax.

- Onmuyeckoe noaroweHue U JIIMUHECUEHUUS 8 MOJYNPO8OOHUKOBbIX cucmeMax MOHUXEHHOU
pasmepHocmu.

B KOHUE KaXgoro 3aHATUS MPOXOAMT OMpoC MO MaTepvanam npolleawero npakTUyYeckoro
3aHATUA B hopmaTte AUCKYCCuM.

3. BeinonHeHne nabopaTtopHbIX paboT
MpymepHbIN NepeyYeHb NabopaTopHbIX paboT:

- NNa6opatopHasn pa6oTa Ne1 «/3yyeHue uHmMepepeHUUOHHbIX C8EMOUIILMPO8»

Na6opaTopHble paboTbl BLINOMHATCA Ha 3aHATUSX. CTyAeHT [OOMmKeH, O3HAaKOMMBLUMCL C
NOPSIAKOM BbINOMHEHMS 3afaHusi, NpY MNOMOLWM npenogaBaTens BbINOMHUTL MPaKTUYECKYHD 4acTb
paboTbl, nNpeacTaBUTb MOMyYEeHHble pes3ynbTaTbl NpenofaBaTentd W, ecnv NOo3BOJIsSieT Bpems,
NPUCTYNUTb K ocpopmMrieHnto paboThbl 1 hopMynupoBke BbiBogoB. Creaytolee nabopaTtopHoe 3aHaTME
CTYOEHT HauvMHaeT C NpeacTaBreHusi ohopMIIEHHON paboTbl, OTYATLIBAETCH MO paboTe W nony4vaet
crieaytollee npakTuyeckoe 3agaHue.

MpuMepbl KOHTPOJBHLIX BONPOCOB K OTYETY NO rlabopaTopHbIM paGoTam

1. OcHoBHble TuMbl punbTpoB. [JocTonHcTBa. HepgoctaTtkn. HasHauveHme.

2.  OnTnyeckne xapakTepucTUKM CBETOUIbTPOB.

3. [OeyxnyyeBas uHTepepeHLms.

4. VHTepdepeHUMOHHbIE YCTPOWCTBA MO METOAY AEMNEHUs aMMnuTyabl.

5. WHTepdepeHLMOoHHbIE YCTPOMCTBA NO METOAY AENEHUsI BONTHOBOIO (ppoHTa.

6. WHTepdepeHumMsa KBasMMOHOXpomaTudeckoro ceeta. KorepeHTHOCTb. BpemeHHas u npocTpaHCTBEHHas
KorepeHTHOCTb. OCHOBHbIE CMOCOObLI NOMYYEHUS KOFEPEHTHBIX CBETOBbLIX MY4KOB.

7. [OByxnyyeBble WHTEPEpPOMETPLI. YCTPOMCTBO, OMNTUYECKAs CXema, MNpuHUMN [encteus Haubonee

pacnpoCTpPaHEHHbIX ABYXIy4YEBbIX MHTEPGEPOMETPOB.



8. MHoronyyesas MHTepepeHLms.

9. MHorony4yeBble WHTepdepoMeTpbl. YCTPOWCTBO, OMTMYECKasi Cxema, NpuHUMN Oencteus Haubonee
pacnpocTpaHeHHbIX MHOIOMNy4eBbIX MHTEPEPOMETPOB.

10. OcobeHHOCTU ICTUPOBKN NHTEPEPOMETPOB.

11. OTpaxeHve W npenoMrieHVe Ha rpaHuue ABYX [AUINEKTpUYecknx cpefd. 3akoHbl MpernoMreHuss wu
oTpaxeHusi. AMNNUTyaa oTpaXeHHOM 1 NpenoMneHHon BonH. ®opmyrnbl dpeHens.

12. NutepdepomeTp dPabpu-epo.

13. TexHu4eckme yCTpOoMCTBa Ha OCHOBE MHTEP(epOMeTPOB.

14. NHTepdepeHUnoHHble  unbTpel.  YcTponcTBo.  M3sroToBneHne. CnekTparnbHble  XapaKTepUCTUKW:
nponyckaHue B MakKCMMyMe [MOofiochl, AfvHa BOMHbI B MakCcMMyme nomnockl, MNonywupmuHa mnonockl
NpoNycKaHWsl, KOHTPacTHOCTb.

15. NHTepdepeHUMOHHOE MPOCBETNEHNE ONTUKU. TuMbl UHTEPMEPEHUMOHHBIX MPOCBETASIOWMNX MOKPLITUNA.
OcobeHHOCTM 00palleHusi C NpocBeTNEeHHOW onTukon. [pyrme cnocobbl MPOCBETMEHUS  ONTUKM.
[ocTomHCcTBa U HegocTaTKM NPOCBETIIEHHON ONTUKN Pa3HOro NPUHLMNA AeUCTBUS.

Kputepumu oueHKu:
- OLleHKa «3a4TeHO» BbICTABMAETCA CTYAEHTY, €Cru 3aJaHue BLINMOMHEHO W OaH MpaBulbHbLIA OTBET Ha
GOnNbLUMHCTBO BOMPOCOB K paboTe;

- OUEeHKa «He 3a4TeHO» BbICTaBnAeTCA CTyAeHTYy, eCnn 3agaHune He BbINOJIHeHO W BbIMOJTHEHO C
CywleCTBeHHbIMU 3aMeYvYaHNAMN.

20.2 NMpomexyTo4Haa aTrectaumsa

MNpomMexyToyHass aTTecTauusi No AUCLUMMNIMHE OCYLLECTBNSAETCA C MOMOLLBbIO  CreayoLmX
OLIEHOYHbIX CPeacTB:

Mepe4veHb BonpocoB k KUM1:

1. deHoMeHOonornyeckoe onMcaHne 3NeKTPOMarHUTHbIX BOMH B Tenax.

2. KomnnekcHasa ananekrpnyeckas NpoHNLAeMOCTb, NoKa3aTesb NPenoMneHusl, MOrNOLWEHNS.

3. OTpaxeHune n npenomneHne arnekTpoMarHMTHOM BOMHbI Ha rpaHuLe pasgerna ABYX OUSNEeKTPUKOB.

4, dopmynbl GpeHens.

5. lMonHoe BHYTpPEHHeE OTpaXxkeHne

6. [uncnepcusa nposogMMocT (BbiBOg, rpadonyeckoe NpeacTaBrieHne u onnucaHune)

7. [uncnepcusa oManekTpuyeckon NPoHNLLIAEMOCTH (BbIBOA, rpadnyeckoe npeacTaBneHne n onmcaHme)

8. Iuncnepcusa nokasatens npenomnenuns (BoiBog, rpadomnyeckoe npeacraBreHme u onncaHme).

9. [MoHATWE BPEMEHHOM U NPOCTPAHCTBEHHOW AUCNEPCUMN.

10. 3aTyxaHue aneKkTpoOMarHUTHOM BOSIHbI B MPOBOASALLNX Tenax, CKMH-adpdekT, rmybmnHa CkuH-cnos.

11. BbiBOA BhipaxeHust XareHa n PybeHca.

12. OnTuyeckne n akycTnyeckme konebaHmsa B kpuctannax.

13. KombunHaLMoHHOe paccesiHne cBeTa

14. PaccesHune MaHngenbwtama-bpunntoaHa.

15. MonsapuTtoHbl. CooTHowweHWe JlngaenHa-3akca-Tennepa.

16. OddbekTbl 3anasgbliBaHMA U gUCNEPCUs NONAPUTOHHbBIX BETBEN.

17. [MOBEPXHOCTHBIE 3NEKTPOMAarHUTHbIE BOSHbI U YCITOBUS UX CYLLECTBOBaHMUS.

18. JdncnepcroHHble COOTHOLLEHMS A5 MOBEPXHOCTHBIX 3M1EKTPOMArHUTHBIX BOJTH.

19. HenuHelnHble adpdekTbl Npu pacnpocTpaHeHnn ceeTa B cpeae. IcxoaHble NOHATUS HENMUHENHOW ONTUKMN.
20. BbIHyXgeHHOe kKOMBUHaLMOHHOE paccesiHue u paccesHme Mangenslwitama — bpunnoaHa un ux
NpPYMEHEHNE.

21. MIHTEHCMBHOCTb CBETA U €€ BNUSHWE Ha XapaKTep ONTUYECKUX SABNEHUMNA.

22. OcobeHHOCTM B3aMMOOENCTBMSA aTOMOB M MOJSIEKYN C NasepHbIMU UMMYSIbCaMMU.

23. [NoHATNE O HENMNHENHBIX BOCMPUMMYNBOCTSX.

24. OnTtuyecknin npobon cpeabl. Pusnyeckne NpoLecchl, CONPOBOXAAOLLNE ONTUYECKUIA MPOGON.

25. Buabl HENUHENHbIX MaTepuarnos.

26. B3anmopgencTteme nsny4veHus ¢ Bewectsom: OnucaHmne B paMkax npyHUuNa COoTBETCTBUS

27. Buabl HenuHeHbIX MaTepuanoB. Knaccudukaumsa HennHeHbIX adpdekToB B onTuke. Heobxogumoe u
[0CTaToO4YHOE YCIoBUS HAOMOAEHUS HENUHENHBIX 3¢hdEKTOB.

28. OnTuyeckne nepexofbl B Monekyne. PasnnyHble TUMbl ONTUYECKMX NEPEXOAOB B ABYX- I MHOrOATOMHbIX

MOJ1eKynax. SJ'IEKTpOHHO—KOJ'IGGGTGJ'IbHO-BpaLU,aTeJ'IbeIe, Kone6aTeano—Bpau.|,aTenbele 1 BpallaTteribHble
CNeKTpbl.



29. BonHoBow (ha3oBhbii) CUHXPOHW3M.

30. HenuHelHas pedpakums. Buabl camoBo3gencTBmii CBETOBbLIX BOSH. Tennoeas guHamudeckas fivH3a.
31. BornHoBoe ypaBHeHWe A5 ANeKTPOMarH1UTHOro Nons B HENUHENHOW cpeae.

32. Monyknaccunyeckasn Teopusi bopa. CnekTpocKonMYeCKUin MPUHLIMN COOTBETCTBUSA 1 CUIa ocuunnsaTopa.
Knaccudyeckuin BbiIBOg, BblpaXKeHun ans koahmumeHToB OMHLLTENHA.

33. Mopaenu B3anmoaencTeusa CBETOBOMO Nons ¢ Bewlectsom. Knaccuveckasa nuHerHaa mogens. Moagenu
aHrapMoOHMYECKOro ocuunngaTopa.

34. CnekTtpanbHas opMa nMHUMK aToMHOro nepexoga. CeveHve paguaumoHHoro nepexoga. BeegeHue B
KBaHTOBYIO Teoputo aToMa Teopus Bo3myLLeHnn doTonpouecchbl B MOHOXPOMaTMUYECKOM Morne

35. Moaenu B3anmoaencTeus CBETOBOMo Nons ¢ Bewlectsom. KBaHToBasi Modenb B3anMo4encTaus.

36. [lByxypoBHeBasi cuctema B nosie TennoBoro nanyyeHus. [IByxypoBHeBas cuctemMa B pe30HaHCHOM rorie.
®oTOBO30YXKAEHME BELLECTBA YNbTPAKOPOTKUMW 3NEKTPOMArHUTHBEIMU UMMYTbCaMMU.

37. Havana Teopun MHOrOGOTOHHbLIX MPOLLECCOB U OLEHKA X BEPOSITHOCTU.

38. Many4yaTenbHble NpoLecchl Npu CBs3aHHO-CBOOOAHbIX nepexofax. PoToMoHN3aumus aToMmoB M OTOOTPLIBB

CUINbHOM Na3epHOM none.
Mepe4yeHb BonpocoB kK KUM2:

1. OGbEMHbIE NOMyNPOBOAHUKOBbLIE KpUCTan b

2. ﬂBymeprle CUCTEeMbl C KBAHTOBbIMU AMaMN N CBEPXPELLETKN. SJ'IeKTpOHHbIe BOJTHOBbIE Ct)yHKLI,MI/l, NIMOTHOCTb
COCTOSIHUM 1 oHepreTn4yeckme ypoBHu 2D-cnctembl. AKCUTOHHbIE COCTOSIHUS B AOBYMEPHbIX KBAHTOBbLIX AMaX.

3. CBeeHuns 0 30HHON CTPYKTYpE BaXKHEWLLNX NOMYNPOBOOHUKOBBIX KPUCTarnoB.

4. MNonynpoBOAHMKOBbIE CUCTEMbI C MOHWKEHHON pasMepHOCTbio. KBaHTOBO-MexaHu4eckas Moaernb OgHOMEPHON
noTeHUManbHon Ambl 6E€CKOHEYHOM U KOHEYHON NYOUHbI.

5. Hocutenu 3apsga. KoHUeHTpaumm anekTpoHOB U ObIPOK.

6. Mopsvas NIOMUHECLIEHLUMSA 9KCUTOHOB. CBA3blBAHWME SKCMTOHOB Ha MPUMECsX. TuMbl 3KCUTOHHO-MPUMECHbIX
KOMMEKCOB M X napameTpbl. CBOMCTBA 3KCMTOHOB B NMPUMNOBEPXHOCTHOM CIOE KpucTasnsa.

7. Hocutenu 3apsga. KoHUeHTpaummn aNeKTPOHOB 1 AbIPOK.

8. PacnpocTtpaHeHne cBeta B cBOOOQHOM MpOCTpaHCTBE. [1pOCTPAHCTBEHHbIE TAPMOHWKMA WM MIIOCKME BOJIHbI.
MepepaToyHas yHKLMA cBOOOOAHOrO NPOCTPaHCTBA.

9. BzaumogencTame U3nyyeHnst ¢ kpuctanmnamm.

10. M'eHepauus, pekoMbUHaUMsS N NHXEKLMA HocuTenen 3apsaaa. JiloMmmHecueHumMss nonynpoBoaHMKOB. MexaHn3Mbl
n3nyyaTenbHOn pekomouHauum.

11. Kpuctannbl ¢ npsMbIM 1 HEMPSIMBIM MEX30HHBIM nepexogom. Mex3oHHble onTuyeckue nepexoabl 6e3 yveta
3KCUTOHHOTO adodhekTa.

12. BdhekTnBHAA gManekTpuyeckas NPOHNLAEMOCTb. YPOBHM SHEPTUN U CNEKTP MOrMOLEHNA 3KCUTOHA.

13. MNpaBuna otbopa ANA ONTUYECKMX MEpPexodoB 30Ha-30Ha W koadhduumeHT nornoweHus. [pamon
paspeLleHHbI nepexoa. Npsamoin 3anpelueHHbIN nepexod. Henpsamon nepexoa.

14. OgHomepHble cnctembl 1D — KBAHTOBbIE HUTU (KBAHTOBbLIE MPOBOSIOKM).

15. OKCUTOHHbIE BO3bGYXOEHWs B KpucTamnax — oOwue npeacrtaBneHus. OKCUTOH Oomnblioro paguyca B
MonynpoBOAHUKOBOM KpucTanne (akcutoH BaHbe—MoTTa). MapameTpbl 3KCUTOHOB G0MbLLOrO paguyca.

16. HynbmepHble kBaHTOBble cucTembl 0D — KkBaHTOBble TOYKM. ONTUYECKOE MOTOLWEHNE Y JIIOMUHECLIEHLMS.

OnuncaHne TexHomnormm npoBegeHnsa NPpoMeXxXyTo4HbIX aTtTecTaumn.

MpoMeXyTouHble aTTecTaumy rno AUCUMNIMHE — OLEHKW. B npunoxeHue K AUNIoMy BHOCUTCSH
OLleHKa.

3a4eT C OLEHKOM M 3K3aMeH NMPOBOAATCA B MMCbMEHHON dhopme. Kaxabin GuneT BkovaeT ABa
TeopeTmyeckux Bonpoca. OOyvalowuncs rotoBuT oTBeTbl Ha Bonpocbl KMMa u  oTBevaer
npenogaeartento.

TpeboBaHUs K BbINOMHEHUIO 3a4aHWUIA, LLKarbl U KPUTEPUMN OLEHMBaHUS

OueHka YpOBHSI OCBOEHMS OMCUMNIMHbL -« Onmuyveckasi ¢bu3uka» OCYLLECTBNAETCA Mo
crieayowymM rnokasaTensm:

- NpeABapuTenbHasi oueHKa kayecTBa paboTbl Ha NEKLMOHHBIX, NPAKTUYECKUX 1 nabopaTopHbIX
3aHATUSAX;

- MOJIHOTA OTBETOB Ha BOMNPOCbI 3K3aMeHaLMNOHHOIro ounera.



Ecnu CTyAeHT He OoCBaumBaeT AUCUUNIINHY B YCTAaHOBJIEHHOM nporpaMM017| obbeme n B CPOKMH,
onpegerneHHble Fpa(bl/lKOM y‘-IGGHOFO npouecca, OH He O0oNyCKaeTCA K I'IpOMe)KyTO‘-IHOIZ artrecrtaumm no

AaHHOMY BuAay y4ebHon paboThbl.

Kputepun  oueHkn  paboTbl  obyvarowmxcsi,  KoTopble

CcPOPMUPOBAHHOCTM KOMMETEHLMIA:

COOTHOCATCA C YPOBHAMMU

KpI/ITepI/lI/l OLIEHMBaHMSA KOMNEeTeHUMN

YpoBeHb
cdopmuposa
HHOCTM
KOMNeTeHLUUN

LLikana oueHokK

MNoceweHue NeKUUOHHbIX, TabopamopHbIX U NPaKmMuyecKux 3aHsmud.
lMpasunbHO  8bIMOMIHEHHbIE  3adaHusi  MPakKmMu4yeckux U
nabopamopHbix pabom. Omeem Ha 80rpPoc KOHMPOSIbHO-
u3MepumersibHo20 Mamepuana 80 epemsi ak3ameHa. Omeemnl
Ha O0ononHUMesIbHbIe B80rPOChLI MO OCHOBHbLIM OMMUYECKUM
qeneHusmM U Mmemodam ux uccriedogaHus. Obyyarowjulics 8
rnonHotu  mepe enadeem  MOHAMUUHBIM  anfnapamom U
meopemuyeckuMu  OCHo8aMu  OUCUUMIIUHBI, criocobeH
unrcmpuposams omeem npumepamu, akmamu, OaHHbIMU
Hay4HbIX uccriedosaHul, MPUMEHSIMb Meopemuyeckue 3HaHUsl
0 peweHusi npakmuyeckux 3aday 8 obrnacmu ornmu4yeckou
uU3UKU

[No8bIweHHbI
U ypogeHb

OmnuyHo

Omeem Ha KOHMPOJIbHO-U3MEPUMESbHbLIU Mamepuas He
coomeemcmeyem  oOHOMYy  (O8ym) U3  NEPEYUCEHHbIX
rnokaszamersneu, HO obydarowulica 0aem rpasusibHble 0meemb|
Ha dorionHuUmMeribHbIe 80rpPOChHI. Hedocmamoy4Ho
rpPoOeMoOHCMpPUPO8aHO MeopemuyeCcKUX OCHO8 OUCUUIIIUHBI.

Ga3soesnbili
YPOB8EHb

Xopowo

Omeem Ha KOHMPOSIbHO-UMEPUMESbHbBIU Mamepuan He
coomeemcmeayem obbim dsymM(mpem) U3 NepeyUCIeHHbIX
rokasamersel, obydarowulica daem HErosiHble omeembl Ha
0ononHuUmMesbHble 80r1POCHI. Vmeem He nosiHoe
npedcmassieHUe 0O Mmeopemu4yeckux ocHogax, doryckaem
CyuwecmeeHHble OWUbKU

lMopoezosesil
YPOBEHb

Ydoenemeopu-
meJsibHO

Omeem Ha KOHMPOSIbHO-UMEPUMESbHBIU Mamepuan He
coomeemcmayem fitobbimM mpem(yemsbipem) U3 rnepeyucrieHHbIX
rnokaszamernel. Oby4darowuticss deMOHCMpPUpPyem OmpbI8OYHbIE,
ppazmeHmapHbie 3HaHusi, doriyckaem epybbie ouwubKu

Heydoesnemeopu-
meJsibHO
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