MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

= TUSUR YTBEPXIARO
m m UMNIVERSITY ITpopekTop 110 yuebHOI paboTe
Cep m-;.-'-.'.l. 1ot "....'..n 'w..:.-;:-l-'li-.k'|-..--':':.ﬂ'-.inli.'-.f:l.-’-i-.:'.'.

Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
OnTuueckas ¢pusuka

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpagnenue noarotoBku (crieruanbHOCTh): 12.03.03 doToHuka u onTonHgopMaTuKa
HanpasneHHocTs (11po¢uib): @oTOHHKA He/IMHeHbIX, BOJTHOBOJHBIX U NEPUOJUYECKHX CTPYKTYP
dopma oOyueHus: OUHas

dakysnbreT: @IT, PaKy/IbTeT 3/IEKTPOHHON TeXHUKHU

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 2

Cemecrtp: 3, 4

YuebOHbI 11aH Habopa 2016 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bup! yueOHOM JesSTe/TbHOCTH 3 cemecCTp 4 cemecTp Bcero EayHuiib
1 |Jlekuuu 18 18 36 yacoB
2 |lIpakThueckue 3aHATUSA 28 16 44 4yacoB
3 |JIaboparopHble pabOThI 18 8 26 YyacoB
4 | KypcoBasi paborta (ITpoeKT) 8 8 4yacoB
5 |Bcero ayquTOpHBIX 3aHATHUM 64 50 114 4yacoB
6 | U3 HUX B MHTEpaKTUBHOM (hopMme 38 18 56 4yacoB
7 | CamocTosiTesibHast paboTa 44 22 66 4yacoB
8 | Bcero (6e3 5k3ameHa) 108 72 180 YyacoB
9 |IloaroTroBka u cjjada 5K3aMeHa 36 36 YyacoB
10 | O61iast TpyA0eMKOCTh 144 72 216 YyacoB
4.0 2.0 6.0 3.E

OK3aMeH: 3 ceMecCTp
JuddepeHLMpoBaHHBIN 3aueT: 4 ceMecTp
Kypcoasi pabora (ripoekr): 4 cemecTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokot Ne 51 or« 1 » 7 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi miporpamMMa cocCTaB/ieHa C ydeToM TpeOoBaHUl efepaabHOr0 ToCyAapCTBEHHOTO
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(crretmanbHOCTH) 12.03.03 PoToHMKa M onTouMH(MOpMaTHKa, yTBepxKaeHHoro 03 ceHtsiops 2015 rofa,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
No

Pa3paboTumku:

3aB. Ka(. I, mpodeccop kad. I11 C. M. Illangapos

3aBeayromumii obecreunBarolei Kad.
OI1 C. M. lllangapos

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan ®OT A. . BopoHuH
3aBenyroluii BeIMycKaroiieit kag.

oIl C. M. Illangapos
OKCIePThI:

rpezicefiaTeslb METOAUUECKOU
komuccum Kadepsl I11, mpodeccop
kag. OI1 JI. H. Opnukos
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Lenb JUCLUTIIMHBI COCTOUT B ()OPMUPOBAHUU Y CTY[€HTOB IpeZACTaB/IeHuM 0 (PyHZaMeHTaTbHbIX
OCHOBAX ONTHUECKOW (PM3UKH, KOTOpasl SB/SETCS Ba)KHBIM KOMIIOHEHTOM eCTeCTBeHHO-HayuHOoro Oa3uca
TIOAITOTOBKK OaKa/laBpPOB 110 Harpap/ieHHI0 «DOTOHHMKA 1 ONTOMH(POPMAaTHKa».

1.2. 3agauy JUCIMIIIAHBI
— 3ajauv AUCLIUILIMHBI 3aK/IF0YAIOTCS B CJIeYIOLIEM:
— U3yueHHe U OCBOEHHeE CTy/leHTaM{ COBPEMEHHBIX TMOJXO0J0B U MeTO/|0B, UCIO/Ib3yeMbIX /IS
aHa/M3a U OMIMCAHUSI OTITUUeCKUX SIBJIeHUH;
—  u3ydeHure 6a30BBIX MPUHLUTIOB ONTHYECKOUW (DH3UKU;
— U3yueHHWe OCHOBHBIX JIMHEWHBIX M HeJUHEeNHbIX OonTuueckux 3¢¢deKToB U sBIEHUM B
KOH/IeHCUPOBaHHBIX Cpefiax.

2. MecTo pucomiuingeel B cTpyKrype OITIOII
MuciuruivHa «Ontuueckas pusvika» (b1.5.16) oTHocuTcs K 610Ky 1 (6a30Bast uacTh).
[MpefuiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
ciefyrolmue JUCLUIUINHGLL: Maremarvika, dusnka.
[TocnepyrwomMu  AUCLMIVIMHAMUA ~ SBASitOTCA:  OnTuyeckoe  MartepuasioBefieHHe, (OCHOBBI
onTtorHpopMaTtuku, OCHOBBI (POTOHUKHU.

3. TpeGoBaHMs K pe3yjbTaraM 0CBOEHHUS AUCHHMILTHHBI

[Mporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()opMUpOBaHKe C/IeAYIOLUX KOMIIeTeHLWH]:

— OIIK-4 crnocoOHOCTBIO YUWTHIBaTH COBPEMEHHBbIE TEHJIEHI[UM Pa3BUTHS TEXHUKU W
TeXHOJIOTUM B CBOEM MpodeCcCUoHaTbHON JesiTe/IbHOCTY;

— OIIK-5 criocobHOCThIO 0OpabaThiBaTh U TMPEJCTAaB/SATh [JAHHbIE JKCIIEPUMEHTA/TbHBIX
1CCJIe/JOBaHMIA;

— TIK-2 roToBHOCTBIO K MaTeMaTHueCKOMY MOZETMPOBAHHUIO MPOLIeCCOB U 00beKTOB (POTOHHKH
¥ OnTOMH(OPMATUKHM, WX WCCAe[OBaHMI0 Ha 0a3e CTaHJAPTHBIX TIAKETOB aBTOMAaTH3WPOBAaHHOTO
MIPOEKTUPOBAHUS M CAaMOCTOSTETbHO pa3paboTaHHBIX MTPOTPAMMHBIX TIPOJIYKTOB;

B pesynbraTe n3yuyeHUs JUCLMIUIMHBI CTYAEHT JO/DKEeH:

— 3HaTh 3aKOHbI JTMHEWHON U HeJTMHEeWHOW ONTUKU U UX CBSI3b C 3aKOHAMU (PM3HKU; OMMCAHUE
OTTUYECKHX SIBJIEHUM KaK COBOKYITHOCTH reOMeTpUUeCKUX, BOJIHOBBIX, 3/IeKTPOMarHUTHBIX U KBAHTOBBIX
SIBJIEHWM; OCHOBBI ONTHUKU ['ayCCOBCKMX IyUYKOB, ONTHMKU BOTHOBOZAOB, Pyphe-ONTHKU U rosiorpaduy;
OCHOBBI MOJSIPU3aLIMOHHON W HEJIUHEMHOW OINTHKH, 35/IeKTPOONTUKH, KBAHTOBOM OMNTHKH, OMNTHUKU
TO/JTyTIPOBOAHUKOB; MaTeMaTHueCK1e MprueMbl OMMCAHUS SKCIIePUMEHTAJTbHBIX JaHHBIX; 3HaeT FPaHUYHbIe
yC/IOBUSI TIPUMEHHMMOCTM  MaTeMaTHyeCKHWX COOTHOILIeHWHM; MeTo/bl MaTeMaTHYeCcKoro aHasiv3a
pe3y/ibTaTOB 3KCIePUMEHTa/bHbIX WCCIe[0BaHuM; MeToibl 00paboTKu M aHanmu3a WHGPOpPMAaLUu B
yPaBHEHUSX C YaCTHbIMU TIPOM3BOAHBIMU TIPUMEHHTENbHO K ONTUUeCKOW @u3uke, (OTOHUKe,
ornTonHpOpMaTHKe, METO/[bl MaTeMaTHUeCKOro aHa/i3a MOCTaB/IeHHON 3a/laul UCCIejoBaHUM B 00/1acTu
ONTHYEe CKOW (DU3UKH; TIPUEMBI a/IalTalldid CAaMOCTOSITE/TbHO pa3paboTaHHBIX MPOrPaMMHBIX TTPOIYKTOB

— yMeTb aHaJAu3upOBaTh CJIOKHble ONTUUECKUE SB/I€HUS; WCIO/Ab30BaTb Ha IPAKTUKe
OTTHYeCKHWe MeTO[bl pellleHHsl HayYHO-TeXHUUeCKUX 3ajjau; TO/b30BaThCs OCHOBHBIMHU OINTHUUECKUMU
npubopaMy; TIPOBOAMTH pacyeTbl ONTUYECKUX CHUCTeM U aHa/JU3UPOBaTh TIOy4YeHHbIe [aHHBIE;
OTMCBIBaTh JKCTIepUMeHTaslbHble pe3y/bTaThl C TIOMOILI0 MaTeMaTUUeCKUX BBbIpaKeHUM B BHUJE
anrebpanuecKuX ypaBHEHHH, a TakKe ypaBHEHMM B UaCTHBIX MPOW3BOJHBIX; IMPUMEHSITh CTaHAapTHbIE
TIaKeThbl TIPUK/IAIHBIX TIPOTPaMM /17Is1 00pabOTKY SKCIIepUMEHTabHBIX JJaHHbIX; MO/IMPOBaTh peasbHbIe
(B mepByr0 ouepedb (u3MuecKue) TIpolleCcChl KaK KpaeBble 3a/jaud [/ ypaBHEHWW B UaCTHBIX
NIPOU3BOJHBIX B 00/1acTM (POTOHMKKM M ONTOMH(MOPMATHUKU; ITHUCATh MAKpPOChI ZJIi CAMOCTOSITE/IbHO
pa3paboTaHHbIX TIPOTPAMMHBIX TPOAYKTOB

— BJaJileThb HaBblIKaMM [0 MPUMEHEHUI0 OMTUUYeCKOW (UM3UKM K HayyHOMY aHajau3y CUTyaluu
TIPU CO3/]JaHUM HOBOU Te€XHUKW; B/IaJ|eTh TIOJX0jaMH K OMMCAaHUI0 ONITUUeCKUX sIB/IEHUM B MPUPO/ie U MpU
pellieHHMH TeXHOJOrMUeCcKUX 3aZiay; MPUMeHSITb ONTUYeCKHe MEeTO/bI JJis pellueHus: (PU3NKO-TeXHUUeCKUX
3a/lay, TIPUMEHSTb 3aKOHbI OINTHKH, ONpEAeNsSTb XapaKTePUCTUKH CIeKTPa/JbHBIX TMPUOOpPOB;
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CTaHAApPTHBIMU TMPOTPaMMHBIMU CPE€ACTBAMH KOMIIBIOTEDHOI'O MO/I€/IMPOBAHUA; METOJaMU PpelleHUa
ypaBHeHHI‘/JI B YACTHBIX IIPOM3BOAHBIX AJIA TEOPETUUECKHUX KW MPAKTHUYECKHX 3a/ldd C HCI10/Ib30BAHUEM
I/IHCl)OpMaL[I/IOHHbIX, KOMIIBIOTEPHBIX KW CEeTEeBbIX TEXHO]’IOFI/II;’I;

dBTOMATH3MPOBAHHOI'O TIPOEKTHPOBAHWA

4. O0beM ANCHMILIMHBI M BUABI YU4e0HOH padoThI
OO1iast TPYA0EMKOCTh JUCLIMIUTMHBI cocTaBysgeT 6.0 3aueTHbIX eJUHMIILI W TIpeJCTaB/ieHa B

Tabmuie 4.1.

Tabsmura 4.1 — Tpya0eMKOCTb AUCIUTTAHBI

B/l1a/ieTb CTAaHAAPTHBIMH TIdKeTaMU

Buzibl yueOHOM /leATeIbHOCTH Bcero uacos CemecTpel
3 cemecTp 4 cemecTp
AynutopHblie 3aHSTHS (BCEro) 114 64 50
Jlekuym 36 18 18
[TpakTryeckue 3aHITHS 44 28 16
JlabopartopHbie paboThI 26 18
KypcoBast pabora (TIpoeKT) 8
W3 HUX B UHTepaKTUBHOU hopme 56 38 18
CamocTosiTenbHast paboTta (Bcero) 66 44 22
[ToaroToBKa K KOHTPOJILHBIM paboTam 4 4
BeirosiHeHre KypCoBOro rpoekTa (paboThbr) 3
OdopmiieHre 0TYETOB 10 J1Tab0paTOPHBIM 22 14 8
paboram
ITpopaboTKa JIeKIJMOHHOTO MaTepurasa 11 5 6
CamocrosiTeslbHOE U3yueHre TeM (BOIIPOCOB) 7 7
TeopeTUUeCKOM YacTH Kypca
[ToaroroBKa K IpakTUueCKUM 3aHATUAM, 19 14 5
ceMuHapam
Bcero (6e3 3k3ameHa) 180 108 72
IToaroroBka u ciaua 5K3amMeHa 36 36
OO0111ast TPYJOEMKOCTD U 216 144 72
3aueTHble EqvHULIBI 6.0 4.0 2.0
5. Copepxanue AUCIUILIAHBI
5.1. Pa3fenbl JUCHUN/IMHBI U BUABI 3aHATHH
Pa3zesnbl AUCLUTIMHBI U BU/IbI 3aHSITUM TIpHBeZeHbI B Tabnmiie 5.1.
Tabsuria 5.1 — Pa3zaenbl AUCIUIUTAHBI ¥ BUZBI 3aHATUN
[e]
= = &
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1 DnekTpoMarHUTHBIE KoebaHus U 4 4 4 6 18 |OIIK-4,

BOJIHBI OIIK-5, TTK-
2

2 doTtomeTpust 2 4 4 8 18 |OIIK-5, IIK-
2

3 OTpakeHue U rpeiomieHue 2 6 4 6 18 |OIIK-4,

TVIOCKUX 3JIEKTPOMarHUTHBIX BOJIH Ha OIIK-5, I1K-

TMJIOCKOM IpaHuLie paszesna 2

4 VnurepdepeHLiys cBeTa 4 4 2 7 17 | OIIK-4,
OIIK-5, TTK-
2

5 Nudpakius cBeTa 2 4 0 6 12 |OIIK-4,
OIIK-5, K-
2

6 OnTuKa aHU30TPOITHBIX Cpef, 4 6 4 11 25 |OIIK-4,
OIIK-5, IIK-
2

Wtoro 3a cemecTp 18 28 18 44 108

4 cemecTp

7 OcHOBBI Tos10rpadru 3 2 2 3 10 |OIIK-4,
OIIK-5, IIK-
2

8 lucnepcus cBeTa 2 4 0 3 9 | OIIK-5, TIK-
2

9 OrniTvKa HeOHOPOJHBIX Cpef 3 4 0 3 10 |OIIK-5, TTK-
2

10 PaccesHue cBeTa 2 0 0 1 3 OIIK-5, ITK-
2

11 HenuHeliHast OIITUKA 4 4 4 7 19 |OIIK-4,
OIIK-5, IIK-
2

12 CunoBas ornTHKa 2 2 0 2 6 OIIK-4,
OIIK-5, ITK-
2

13 OCHOBBI KBAHTOBOM OITTHKH 2 0 2 3 7 OIIK-4,
OIIK-5, ITK-
2

Wtoro 3a cemecTp 18 16 8 22 72

Utoro 36 44 26 66 180
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
Copep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIpHBe/ieHo B Tabnuie 5.2.
Tabsmura 5.2 - CofepykaHue pa3/iesioB JUCIUTIIVH (TI0 JIEKIUSIM)

CopeprkaHue paszieioB JUCLIUTUTUHBI 110

Hassanus paszesnos
JIEKLIUSIM

Tpyn0eMKOCTb,
q
dopmMupyeMbie
KOMIIeTeHL[UU

3 cemecTp

o

1 DnekTpomarHuTHbIe Konebanusi 1 | [1Ikasia 3/eKTpoMarHUTHBIX KosleOaHUH. OIIK-4,
BOJIHBI OcHoBbI Teopuu KosiebaHui. JInHeiHbIe OIIK-5
KosiebaHUsI B CUCTeMaXx C OIHOM
cTerneHbi0 cBOOO/bI. M300pakeHue
KosebaTeTbHBIX TIPOLIeCCOB B (pa30BOM
npocTtpaHcTse. OnucaHue
3/1eKTPOMarHUTHOTO U3/Ty4YeHHs
OTTHMYECKOTO varna3oHa. YpaBHeHHs
Makcgesnia B guddepeHiiranibHON
¢dopme, MmaTepuasnbHble ypaBHEeHUS U
rpaHriyHble yciaoBus. CBefieHre K
BOJIHOBOMY ypaBHeHHH0. [11ockue
3/1eKTPOMarHUTHbIE BOJTHBI,
rapMOHHUeCKHe TUIOCKHe BOJIHBI U UX
cBoiicTBa. [Tonsipusanus mI0CKuUx
3/1IEKTPOMarHUTHBIX BOJIH. 3aKOH
COXpaHeHus1 SHepruu JJis
3JIEKTPOMAarHUTHOTO 1015, BEKTOP
[TotinTrHra. Ceprueckue BOJHBI.

Ntoro 4
2 @oTomeTpust JHepreTuyeckasi U CBeTOBasi CUCTEMBI 2 OI1K-5,
(dhoToMeTprUeCKUX BeJTUUUH U eIUHHULIBI IK-2

rx usMmepeHusi. CBsi3b pOTOMETPUUECKUX
BeJINUMH C BeKTOpOoM [ToiHTHHTa.
[MpuHLMIIBI TOCTPOEHUS (POTOMETPOB.
W3mepeHre 0CHOBHBIX (POTOMETPUYUECKUX

BeJINUMH
Ntoro 2
3 OTpakeHue U IpejioMieHre OTpakeHue U npesiOMJIeHHe CBeTa Ha 2 OIIK-4,
IJIOCKUX 3JIEKTPOMAarHUTHBIX BOJIH Ha |TpaHMULie pa3zesa Npo3payHbIX [TK-2
TIJIOCKOM IpaHuLie paszesna I3neKTpukoB. [TonHOe BHyTpeHHee

OTpaXeHHue. HpefIOMIIEHI/Ie " OTpa’keHue
Ha MMOBEpXHOCTH MeTaJl/ia.
HEO,Z[HOPOAHBIE I1JIOCKKE BOJIHEI,
MOBEePXHOCTHBIE 3/IEKTPOMArHUTHLIE

BOJIHBI.
Ntoro

4 nTtepdepeHius cBeTa NHurepdepeH1yiss MOHOXPOMaTHUeCKOTO 4 OIIK-4,
y3y4yeHus. /IByxsyyeBas [TK-2

uHTepdepeHiysa. BpemeHHas u
MPOCTpPaHCTBeHHAsi KOTePEeHTHOCTh
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ONTUYECKOTO U3J/Ty4YeHHUs..
NHuTepdepeHIusi YaCTUYHO-KOTepeHTHOTO
W3ny4yeHus. MeTozbl HabsroeHUs
rHTep(epeHI[MOHHbBIX KapTUH.
[ByxnyueBbie uHTephepoMeTpbl
JKamena, Maxa-Llenzepa,
PoxxnectBeHckoro, MaiikenbcoHa, ®u3o.
MHoronyueBasi UHTephepeHLIUsI.
Nutepdepomerp dabpu-Ilepo.

HToro

5 Iudpakiys cBeta

[ToneBou U CrieKTpasbHbIN METO/bI
orncanus. [TpubnkeHue
reoMeTprYeCcKord ONTUKU. [IpuHImn
Ioiirenca-®dpenens. 3ajaua o
JU(pakLMy Ha TVIOCKOM 3KpaHe.
I'pannunble ycoBust Kupxroda.
Iudpakuus ®penens u @payHrodepa.
Judpakius na3epHbIX MyYKOB.
OudpakijuoHHbIe pelieTku U
CrieKTpasibHbIe TIPUOOPHI Ha KX OCHOBeE.

Htoro

OIIK-5,
[TK-2

6 OnTrKa aHU30TPOITHBIX Cpef

HvsnekTpuuecKkuii TeH30p aHU30TPOITHOM
cpenpl. PacpocTpaHeHye 1 CBOMCTBa
MJIOCKUX BOJIH B aHU30TPOIHBIX Cpejiax.
@da3oBasi ¥ rpyIiroBasi CKOPOCTb.
Knaccudukarysi aHU30TPOMHBIX Cpefl.
PacripocTpaHeHye cBeTa B OJHOOCHBIX U
JIBYOCHBIX KpUcTasnax. OnTuueckas
aKTUBHOCTb. VICKycCcTBeHHas
anu3oTtpornus: 3¢ dekTbl [Tokkenbca u
dapazes, KBaJipaTUUHBIN
3/1IeKTpoonTUUe CKuit 3 exT u
¢doroyrnipyrocts. [TonsipusalioHHbIe
yCTpOUCTBA.

HToro

OIIK-4,
OIIK-5,
[1K-2

Wtoro 3a cemecTp

18

4 cemecTp

7 OcHOBBI Tosorpadru

dusnyecKre NPUHIUITBI Tosiorpaduu:
rojiorpaMMa TOYeuyHOTO UCTOYHHKA,
ypaBHeHHe T0JIOTPaMMbl, TUTIbI U
CBOMCTBa roforpamMm. TexHHUKa
rosiorpauyeckoro SKCriepuMeHTa.
HvHaMuueckasi ronorpadusi.
Tlonorpacduueckas uaTepdepoMeTpus:
TIPUHLIUTI, METO/IbI, OTITUYeCKUEe CXeMbl
ycTtaHoBOK. CrieK/1-uHTephepoMeTpusl.

HToro

OITK-4,
TIK-2

8 Jucriepcus cBeTta

Knaccuueckas Teopust JUCIiepCcuu:
ypaBHeHHe UCIIePCUU U er0 pelleHue,
HOpMaJIbHasi U aHOMaJ/lbHasl JUCIIepCUsl.

OIIK-5,
[TK-2
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IIpocTpaHcTBeHHast AUCTIEPCHS.
PacripocTpaHeHue BOJIHOBBIX MTAKETOB,
¢a3oBasi u rpyImnmnoBasi CKOpOCTH,
JIMCTIEpCUOHHOE paCIl/IbIBAHUE CBETOBBIX
HIMITYJIbCOB.

HToro

9 OrniTvKa HeOHOPOJHBIX Cpef

Ontryeckue BOSIHOBOABLI. Mojbl
TJlaHapHBIX BOJTHOBOJOB. BO/IOKOHHBIE
CBETOBO/bI U UX MOJBbI.
ONeKTPOMarHiTHbIe BOJIHbI B
TepuoANYeCKUX CTPyKTypax. biioxoBckue
BOJIHBI M 30HHAs CTPYKTypa. bparroBckoe
OTpakeHue.

HNToro

OIIK-5

10 Paccesgnue cBeta

[TonsprusyeMoCTb MOJIEKY/I U paccestHue
Panes. Paccesnue Mu. MonekysisipHoe
paccesiive cBeta. KomOMHaI[MoHHOE
paccesiHue cBeTa. PaccesHue
Manpensirama-bpunitosHa.
[TpoxoxeHue cBeTa uepe3 C1y4aiHo-

HEOTHOPO/JHYIO Cpey

HToro

OIIK-5,
[TK-2

11 Hesuuetinag orTuka

HenuHeliHbI OTKIMK Cpefpbl,
CaMOBO3/IeHCTBHE CBeTa.
CaMo(¢0KyCHpOBKa U NPOCTPaHCTBEHHbIE
conuToHbl. HenmHeliHble siBNeHus
BTODPOTO TOpsiZiKa: 0011[asi MeTO/0/IOTHS,
HeJIMHelHasi o/sipy3aLysi, yC/I0BUs
(a3zoBoro cuHxpoHusma. ['eHeparus
rapMOHMK, BOJIH CyMMapHbIX U
Pa3HOCTHBIX YaCTOT; MapaMeTprUyecKast
reHepanusi. YeTbIpeXBOTHOBbIE
CMellleHUs U obpallleHre BOJTHOBOTO
¢dpoHTa. BeIHYXZeHHOe
KOMOMHAI[MOHHOE paccesiHue,
BBIHY>K/JJeHHOE paccesiHUe
Maungesnbitama-bpusiitosHa

Htoro

OTIK-4,
OTIK-5,
TK-2

12 CunoBas OIITHKa

CBepxcU/bHbIE CBETOBBIE I10JIS.
Onrtuueckuii Mpoboii B ra3ax v TBEPAbIX
Tesiax. Jla3epHO-MH/yLIMDOBaHHas
njaasma.

HToro

OIIK-4,
[TK-2

13 OCHOBBI KBAHTOBOW OIITHUKU

ITocrosinnas I1nauka. [Toctynarer bopa.
Koprmy cKy/ipHO-BOJTHOBOU [lyausMm.
dusnyeckast UHTepIpeTaLys BOJH e
bpoiins. CooTHoleHue
Heorpe/ieJIeHHOCTeW. JHepreTuyecKue
ypOBHU. KBaHTOBBIE ITepexofpbl.
doTo3¢dekT. [IpUHLIUI KBAHTOBOTO

OTIK-4,
TK-2
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YCUJIeHUS 3/IeKTPOMArHUTHBIX BOJIH.
Nroro 2
Wtoro 3a cemecTp 18
Ntoro 36

5.3. Pa3jesibl JUCHUIVITMHBI H ME&X/UCIUIUIMHAPHBIE CBSI3H C 00eCreYrnBalIUMH (TP eAbLyIMMH)
U o0ecrieuBaeMbIMH (MOC/IEAYOIUMHE) AUCHUIUTHHAMH
Paszenbl JUCLIMIUIMHBL U MeXXAUCLUIVIMHAPHBIE CBSI3U C obecrieunBaroMMU (TIpebIAYLUMUA) U
obecrnieurBaeMbIMH (TIOC/IEYIOLMMI) AUCLUIIMHAMU TIPe/iCTaB/IeHbl B Tabuie 5.3.
Tabnuiia 5.3 - Pa3genbl AUCLATIIMHBI M MEXKIUCIMIIMHAPHBIE CBSI3U

Ne pa3ziesioB JaHHOM [UCIUTUIMHEI, [Jis1 KOTOPBIX He0OX0AMMO H3yueHre

Hanmerosanue obecreunBaroIKX U 06ecreunBaeMbIX JUCLUILIMH
JVCLIUTIIMH
1 2 3 4 5 6 7 8 9 10 | 11 12 13
TIpe/uiecTByoLIKe AUCLUATIMHBI
1 Maremaruka + +
2 ®usnKa + + + + +

[Mocneaytoliiyie AUCLUTIIMHBI

1 OnTuueckoe

+ + + + + + +
MaTepuasoBefieHre
2 OcHOBBI + +
OINTOMH(OPMATUKH
3 OcHoBbI (HOTOHUKH + + + + + + +

5.4. CooTBeTCTBHE KOMIIeTEeHI} M, ()OpMIPYyeMbIX IIPH M3yYeHUH AMCIUILIMHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLMH, (OpPMUpPYeMbIX MPU H3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATHN
npeicTaB/eHo B Tabnurie 5.4
Tabma 5.4 — CooOTBeTCTBHe KOMIIETeHIIMA W BHOB 3aHATHM, (OPMUDPYEMBIX IIPU W3yUeHUH
VICLIUTIJIVHBI

Buzpbl 3aHATHI

~
® = g s
< 2 = S
= [«F]
= &= Q Q ‘T
= T O o a.
= < < =
= < a =
v = ) Y e CEU
e 5, S = 5 e POopMbI KOHTPOJIS
v T te) =
s g 2 2. ] &
) = 5 = e &=
N7 i~ © = S
) = 2 B
i ) )
< O o o
= = = 2
2 &)
OIlK-4 + + + + + Koncriekr

CaMOTMoAroToOBKY, OTUeT
110 J1abOpaTOpPHOMA
pabore, Omnpoc Ha
3aHATHUSX, 3aluTa
KYPCOBBIX ITPOEKTOB
(pabor), OTtuet o
KypCOBO#i pabore,
JwuddepeHLIMpOBaHHBIN
3aueT
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OIIK-5 +

KoHTposbHasi pabora,

KoHcnekT

CaMOMoAroToBku, OTueT

110 J1abopaToOpHOA
pabote, Ompoc Ha
3aHATHSX, 3aluTa
KYPCOBBIX ITPOEKTOB
(pabort), OTtuet No
KypCOBOi#i pabore,

IuddepeHLiipoBaHHbII

3a4yeT

[IK-2 +

KoHcmekT

CaMoIoAroToBKU, OTUeT

110 J1abopaToOpPHOIA
pabote, Ompoc Ha
3aHATUAX, 3aluTa
KyPCOBBIX TTDOEKTOB
(pabort), OTtuet O
KypCOBOM paborTe,

IuddepeHLipoBaHHbII

3a4yeT

6. lnTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aUy 00yueHHus
TexHONMOTMM WHTEPAaKTUBHOTO OOyueHWs MpU pa3HbiXx ()OpMax 3aHATHM B yacax TNPHUBEJEHbI B

Tabmmie 6.1
Tabmua 6.1 — TexHO/MOrMM UHTEPAKTUBHOTO 00yUeHHs PY Pa3HBIX (popMax 3aHATHNA B Uacax
WHTepakT
NHTepakTyBHbBIE NHTepakTyBHBIE
MeTtonpbl 150:3318 (< Bcero
TIpaKTUUecKue 3aHsATUsS | JlabopaTopHbIe 3aHSATHS
JIeKLIUU
3 cemecTp
IIpe3eHTanuu c 10 10
WCII0/Ib30BaHUEM
C/1aliioB € 06CyKaeHremM
Pabora B KoMaH e 6 8 14
Pellienne cuTyarjuoOHHbIX 12 14
3a/a4
Wroro 3a cemecTp: 18 10 10 38
4 cemecTp
[Ipe3eHTanmu c 10 10
WICII0/Tb30BaHUEM
CJ1alioB ¢ 00CyKAeHneM
Pellienne cuTyarjuoOHHbIX 4 4
3a/a4
Pabota B KoMaHJe 4
Nroro 3a cemecTp: 0 10 18
Utoro 18 18 20 56
7. JIabopaTopHbIe paboThI
HanmeHoBaHue 1abopaTopHbIX paboT rpuBefeHo B Tabmuiie 7.1.
10
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Tabmuua 7. 1 — HanmeHoBaHue 1abopaTopHbIX pabot

3 <]
& z S
3 = =
Z 5
= 2 e
Ha3Banus pa3enoB HaumeHoBaHuMe 1abopaTopHBIX paboT 2 2 &
St 2 5
2 o 2
= S
3 cemecTp
1 DnekTpoMarHuTHbIE KoriebaHus U NccnenoBaHue Ga3oBbIX MOPTPETOB 4 OIlK-4,
BOJIHBI rapMOHUYeCKHX U 3aTyXarolux OIIK-5,
KonebaHMit [K-2
Ntoro
2 @oTomeTpust WccnenoBanye XxapakTepUCTHUK OI1K-5,
KPEeMHHEeBOI'0 I0JIyIIPOBOJAHUKOBOIO [TK-2
dboToauroaa
Ntoro
3 OTpakeHue U IpejioMmieHre OTpakeHHe CBETOBBIX IIyYKOB OT OIIK-4,
M/I0OCKUX 3/IeKTPOMAarHUTHBIX BOJIH Ha |TJIOCKOW TpaHULibl pas3zena «BO3AyX — OIIK-5,
TJIOCKOW FpaHMLie paszesia JU3JIeKTpUYecKas cpesa» IK-2
Htoro 4
4 NnrepdepeHLus cBeTa V3yyeHrie 0CHOBHBIX SIBJIEHUM OIIK-5,
vHTepdepeHIMY CBeTa C TTOMOIIbIO IK-2
uHTepdepomeTpa MaiikenbCoHa
Ntoro
6 OnTvKa aHU30TPOITHBIX CPe[ ONeKTPOOITHYEeCKast MOAY/ISALIUS 4 OIlK-4,
OIITHUYECKOr'O U3/Iy4YeHUs [TK-2
Htoro 4
Wroro 3a cemecTp 18
4 cemecTp
7 OcHOBBI rosiorpaduu UccnenoBanue apdekra hasopoii 2 OIIK-5,
JeMOAY/IALUY B ajaliTUBHOM IK-2
rosiorparyeckoM UHTepdepoMeTpe
Ntoro 2
11 HenuHeliHasi onTHKa N3yyenue snekrpoonTuueckoro 3¢ dekra 2 OIIK-4,
B uHTepdepomeTpe YKameHa OIIK-5,
Nccnenosanue 31eKTpoONTHYE CKOIO 2 TIK-2
3¢ dekTa B HeTMHEHWHBIX ONTHYECKUX
KpHcTasuiax Ha 6asze uHTepdepomeTpa
Maxa-Llennepa
Nroro 4
13 OCHOBBI KBAHTOBOW OINTHKU WccnenoBanue xapakTeprucTHUK OIlK-4,
WH)XeKLMOHHOIO I0/IyTIIPOBOLHUKOBOIO OIIK-5,
Jlazepa [1K-2
Nroro
Wtoro 3a cemecTp 8
Utoro 26
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8. ITpakTUueckue 3aHATHS (CeMUHAPHI)
HaumeHoBaHue MpakTUUeCKUX 3aHATHI (CeMUHapoB) MpuBeZieHo B Tabimiie 8.1.
Tabmua 8. 1 — HanmeHoBaHMe MPaKTHYeCKUX 3aHATHMN (CeMUHApPOB)

vy L s
I L =
g S =
HavMeHOBaHMe MpaKTUueCKUX 3aHSATUN = > T
Ha3Banus pa3enoB z = e =
(cemuHapoB) ¥ g g
= | Bz
- & =
3 cemecTp
1 DnekTpoMarHUTHBIe KosebaHus U OJieKTpOMarHUTHbIe KorieOaHUst U BOJTHBI 4 OIIK-5,
BOJIHBI ViToro 4 IK-2
2 @oTomeTpust doromeTpust 4 OI1K-5,
Utoro 4 IK-2
3 OTpakeHue U IpejioMieHre OTpakeHue U npesioMJIeHHe TJI0CKUX 6 OIIK-4,
MJIOCKUX 3/IeKTPOMarHUTHBIX BOJIH Ha |3/IeKTPOMarHUTHBIX BOJIH Ha IJIOCKON OIIK-5,
TJIOCKOW FpaHMLie paszesia rpaHuLie paszena [1K-2
Nroro 6
4 NnrepdepeHLus cBeTa WuTepdepeniys cBeta 4 OIIK-5,
HWToro 4 TIK-2
5 Oudpakius cBeTa Hudpakius cBeTa 4 OIIK-4,
Utoro 4 OIIK-5,
[TK-2
6 OrnTrKa aHU30TPOITHBIX Cpef OrnTrka aHU30TPOITHBIX Cpef, 6 OIIK-5,
HWTtoro 6 IK-2
Wroro 3a cemecTp 28
4 cemecTp
7 OcHOBBI rojiorpaguu OcHoBBI Tos10rpadumn 2 OIIK-5,
WToro 2 TK-2
8 lucnepcus cBeTa Hucriepcust ceera 4 OI1K-5,
Utoro 4 TK-2
9 OrniTvKa HeOHOPOJHBIX Cpef OnTrka HeOHOPOAHBIX Cpef, 4 OI1K-5,
HWToro 4 IK-2
11 HenuHeliHast OIITUKA HenmunelHas onTHKa 4 OIIK-5,
Wtoro 4 TIK-2
12 CunoBas ornTHUKa CunoBast OIITHKa 2 OIIK-5,
WToro 2 TK-2
Nroro 3a cemecTp 16
Ntoro 44

9. CamocrosiTesibHast padora
Bubl caMocCTosITe/TbHOM PaboThI, TPYOEMKOCTb U (hOPMHUPYeMble KOMITETEHLIUH TIPe/ICTaB/IeHbI B

tabmure 9.1.
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Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHLIUH

3 [<5)
& s
S B2
Buabl camocTosTenbHOM = > O
Ha3saHus paszenos s =y @DopMBI KOHTPOJIA
paboTel g g g
S =
= (=0
=¥ Q2
= S
3 cemecTp
1 Dy1leKTpOMarHUTHbIE [ToaroroBka K 2 |OIIK-5 KonTtposbHasi pabora,
Koyie0aHusi ¥ BOJTHBI NPaKTUYeCKUM 3aHATHSM, Ornpoc Ha 3aHATHSAX,
ceMuHapaMm Ortuet 1o 1abopaTopHO
OdopmreHre O0TUETOB T10 3 paGore
nabopaTtopHbIM paboTam
[ToaroroBka K 1
KOHTPOJIbHBIM paboTam
Htoro 6
2 dotomeTpus ITogroroBka K 2 OIIK-5, KoHcrekt
MPaKTUUeCKUM 3aHSITHSIM, [K-2 CaMOIIO/ITOTOBKH,
ceMHUHapam KonTtponbHas pabora,
[TpopaboTKa 1eKIIMOHHOTO 1 8Hpoc Ha 3 agﬂmﬂx, .
Marepuaa TYeT 110 JJabopaTopHOU
pabore
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
IToaroroBka K 1
KOHTPOJIbHBIM paboTam
Wtoro
3 OTpaxkeHue 1 [Togroroeka K OIIK-5, |KoHcnekr
TpeJioM/IeHue TIJIOCKUX TpaKTU4Ye CKUM 3aHATUSM, OIIK-4, |camonoarotoBku, Omnpoc
3/IEKTPOMarHUTHBIX BOJIH | CEMUHapam [TK-2 Ha 3aHaTusIX, OTUeT 1o
Ha MJIOCKOU TpaHUIIe nabopatopHoii pabore
paHuLl ITpopaboTKa JeKIIMOHHOTO 1 PaTOpHOM p
pasjiena MaTepuana
OdopmeHre O0TUETOB T10 2
naboparopHbIM paboTam
Utoro 6
4 Nnurepdepenuys ceeta |I[loaroroBka K OIIK-5, |KoHcnekr
MpaKTUYe CKUM 3aHSATUSIM, [K-2, camoroAroToBku, Onpoc
CceMUHapam OIIK-4 Ha 3aHATUsAX, OTYeT no
TOPHOM T
CamocTosiTesibHOE 2 naboparopHoii pabore
r3yuyeHue Tem (BOIPOCOB)
TeopeThueCcKol 4acTu
Kypca
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasna
OdopmreHue 0TUETOB T10 2
naboparopHbIM paboTam
Ntoro 7
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5 Oudpakius cBeTa ITogroroeka K 2 OIIK-5, |KoHcrekr
MPAKTUYECKUM 3aHATUSIM, [1K-2 CaMOTIOATOTOBKHY,
ceMHHapam KoHTposbHas paboTa,

MPOC Ha 3aHATHUSAX
CamocrosTenbHOe 2 Ompoc Ha 3a
r3yuyeHue Tem (BOIPOCOB)
TeopeTUuUeCKOM 4acTU
Kypca
[TpopaboTKa JIeKIIMOHHOTO 1
Marepuasa
[Togroroeka K 1
KOHTDPOJIbHBIM paboTam
Ntoro 6

6 Ornitvka anu3orpornHbix | [logroroBka K 3 OIIK-4, |KoHcnekr

cpen MPaKTUYECKUM 3aHSATUSIM, OIIK-5, CaMOIIOITOTOBKH,
ceMUHapam [1K-2 KonTtponbHas pabora,
CamocrosiTesibHOe 3 8npoc Ha 3 ag;m/mx, .

TYeT M TOPHOM
r3y4JeHre TeM (BOIIPOCOB) 5 €T IO 71ab0paTOpHO
TeopeTUuUeCKOM 4acTH paborte
Kypca
[TpopaboTKa eKIIMOHHOTO 1
Marepuasa
OdopmiieHre 0TYETOB T10 3
naboparopHbIM paboTam
[ToaroroBka K 1
KOHTPOJIbHBIM paboTam
Ntoro 11

Wtoro 3a cemecTp 44
IToaroroBka u caua 36 JK3aMeH
9K3aMeHa

4 cemecTp

7 OcHOBBI rosiorpaduu [Togroroeka K 1 OIIK-4, |Ornpoc Ha 3aHATHSX,
TpaKTUYe CKUM 3aHATUSM, OIIK-5, |Oruet no 1abopaTtopHOi
ceMHUHapaMm [K-2 pabore
OdopmreHre 0TUETOB 110 2
nabopaTopHbIM paboTam
HToro 3

8 lucnepcus cBeTa [ToaroroBka K 1 OIIK-5, |KoHcnoekr
[paKTUYeCKUM 3aHATUSM, [1K-2 caMonoArorosku, Omnpoc
ceMHHapam Ha 3aHaTUsAX, OTUeT 1o

K BOU T
[TpopaboTKa JIeKIIMOHHOTO 1 yPpcoBoii pabore
Marepuasa
BrinonHeHne KypcoBOro 1
nipoekTa (paboThr)
Ntoro 3
9 Ornitvka HeogHOpoAHbIX |[logroroBka K 1 OIIK-5, |KoHcrekr
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cpen MPaKTUYECKUM 3aHSATUSIM, ITK-2 CaMoToAroToBKH, Omipoc
ceMHHapam Ha 3aHaTusX, OTUeT 1no
ITpopaboTKa JIeKIOHHOTO 1 KypcoBoii pabore
Marepuasa
BeIrosHeHue KypcoBoro 1
ripoekTa (paboThbI)
Ntoro 3

10 Paccesinue cBeTa ITpopaboTKa JIeKIMOHHOTO 1 OIIK-5 KoHcriekT
Marepuasa CaMOTMOJTrOTOBKH
Ntoro 1

11 HenuHeliHasi onTUKa [Togroroeka K 1 OIIK-5, |KoHcnekr
MpaKTU4Ye CKUM 3aHATUSM, I1K-2, caMmorioArorosku, Omnpoc
ceMHHapam OIlK-4 Ha 3aHATUsIX, OTYeT no
[TpopaboTKa eKIMOHHOTO 1 Kypcog;ou pa60Te;, OT6qu

mn TOpHOU T

Marepuana 0 y1aboparopHoi1 pabore
OdopmeHue O0TUETOB T10 2
naboparopHbIM paboTam
OdopmreHue OTUETOB T10 2
naboparopHbIM paboTam
BbirnosiHeHre KypCOBOTO 1
npoekTa (paboThr)
Utoro 7

12 CunoBasi onTHKa ITogrororka K 1 OIIK-5, |KoHcrekr
MPaKTUYECKUM 3aHSATUSIM, I1K-2, CaMoTIoAroTOBKH, Omipoc
ceMUHapam OIIK-4 Ha 3aHATUAX
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasa
Ntoro 2

13 OCcHOBBI KBAHTOBOM ITpopaboTKa JIeKIJMOHHOTO 1 OIIK-4, |KoHcnekr

OIITUKU Marepuasa I1K-2, CaMOMOAroTOBKY, OTUeT

IK- 1 TOPHOM T

OdopmiieHre 0TUETOB TI0 2 0 > 0 naGoparopHoii pabore
nabopaTtopHbIM paboTam
Utoro 3

Nroro 3a cemectp 22

Ntoro 102

TpyJ0eMKOCTb ayJUTOpHbIX 3aHATUM K (opMHpyeMble KOMIIeTEHLIMM B paMKaX BbITTOJHEHUs
KypCoBo# paboTsI (1poekTa) npecrasieHb! Tabsme 10.1.
Tabmua 10. 1 — TpyAoeMKOCTb ayAWTOPHBIX 3aHATUH M (opMHpyeMble KOMIIETEHLMM B paMKax

10. KypcoBasi padora (nmpoekT)

BBITIOJTHEHHSI KypCOBOM paboThI (TpoeKTa)

HaumeHoBaHMe ayUTOPHBIX 3aHATUU

TpynoeMKoCTb,

q
dopmupyemble
KOMITeTeHL|H
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4 cemecTp

Bbijaua MHAVBUTYaIbHBIX 3aJJaHUM, 00CY>KIeHHe 3TaroB 2 OIIK-4, OIIK-5,
BBITIOJTHEHUSI KYPCOBOM paboThI, 3HAKOMCTBO C [TK-2
5KCIep¥MeHTaIbHOM YCTaHOBKOW WX METOAUKOM pacyeTa

OO6cy»ieHre COCTaB/IeHHOTO 0030pa JIMTePATyPhI ¥ OTIUCAHUS 2
5KCIeprMeHTabHOM YCTaHOBKU U METO/IMKU 3KCIIepPUMEeHTa, WU

MeTOJMKM MPOBEJieHNsI pacueTa

[TpoBefieHMe 3KCIIepyMeHTa WU MHXXeHepHOTro pacueTa U 2

00Cy>X1eHHe TIOTyYeHHBIX Pe3y/IbTaToB

Cpaya oTueT Ha IPOBEPKY U MyO/IMYHast 3alura 1o 2
MOJrOTOB/IEHHOM Mpe3eHTalyn

Wtoro 3a cemecTp 8

perieTKax.

- I/ICCJ'IG,I[OBEIHI/IE MMPOCTPAHCTBEHHOT'O OINITUYECKOI'O0 COJIMTOHA.

10.1 TembI KypcoOBBIX padoT
[TpumepHasi TeMaTHKa KypCOBBIX paboT (TTpOeKTOoB):

— WccnenoBaHue BOTHOBOZAHBIX MO/, TJIaHAPHBIX TPaJjJMeHTHBIX ONTUYECKUX BOJTHOBO/OB.
— MHccnepoBanve camofu@pakiMi CBETOBBIX BOJH Ha OTpakaTe/bHbIX (OTOpedpaKTUBHBIX

— HWccnenoBaHue BCTPEUHOTO [IBYXBOTHOBOTO B3aMMO/IEMCTBUSL B KPHUCTaslle KjlacCa CU/IeHUTOB
nipu (pa30BOI MOAY/IALIMK CUTHATBHOTO TTyUKa.

— HccnenoBaHue ABYXITYYKOBOTO B3aUMO/IEHCTBUS CBeTa Ha MHAMUUEeCKOM rojiorpaMMe.

— MWccnenoBanue AMHaAMUUeCKOM rojorpaMMmebl B hoTopedpaKTHBHOM KpHCTasle.

— HccnenoBanue oTpakaTebHbIX JUHAMUUECKUX TOJIOrpaMM B KPUCTasljie TUTaHaTa BUCMYTa.

11. PediTMHrOBas cucTeMa AJIA OL€HKH YCII€eBd€MOCTH CTYAEHTOB

11.1. Ban/bHbIE OLEHKH /Il 3/IEMEeHTOB KOHTPOJIsl
Tabmuiia 11.1 — banbHbBIe OLIEHKH [Tl 37IEMEHTOB KOHTPOJIS
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. . MakcrmanbHbIN
. MakcuManbHbBIN MakcuManbHbIN
DneMeHThI yueOHOM 6asin 3a mepuof, Bcero 3a
6am1 Ha 1-yro KT c| ©6an 3a mepuof
JleaTeIbHOCTH mexay 2KT u Ha ceMecTp
Hayasa cemectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
3 cemecTp
Koncnekr 2 2 2 6
CaMOIIOZIrOTOBKH!
KonTposbHast pabora 5 15
Ornpoc Ha 3aHATUSIX 5 6 6 17
OrTuert 1o ysabopaTopHO 10 10 12 32
pabote
WToro makcumym 3a 22 23 25 70
TIepro/,
OK3aMeH 30
Hapacraroym utorom 22 45 70 100
4 cemecTp
Koncnekr 4 4 6 14
CaMOII0/rOTOBKU
Oripoc Ha 3aHATHAX 12 14 15 41
16



Otuer 110 /1Tab0OpaTOPHOM 15 15 15 45
pabore
Wtoro Makcumym 3a 31 33 36 100
TIepuoz,
Hapacrarorym utorom 31 64 100 100

11.2. ITepecueT 6a/1/10B B OLIeHKH 3a KOHTPOJ/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmumie 11.2.
Tabnuiia 11. 2 — IMepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKU

basnnbl Ha 1aTy KOHTPOIbHOM TOUKH Onenka

> 90% oT MaKCUMaJibHOM cymMMbI OasiioB Ha Aary KT 5

Ot 70% 10 89% oT MakcMManbHOW cCyMMBbI 6asioB Ha gary KT

4
Ot 60% 1o 69% oT MakcuMasbHOM cyMMbI OansioB Ha gaty KT 3
2

< 60% oT MakcuMasbHOM cymMMmbl OansioB Ha gaty KT

11.3. Ilepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/yHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPaJULIMOHHYIO U MEXYHapOAHYIO OLIeHKY MpeJcTaB/eH B Tabiuie
11.3.
Tabmuua 11. 3 — [NepecueT cyMMbI 0a/lI0B B TPaAULIMOHHYIO U MeXKAYHAPOJHYIO OLIEHKY

WToroBast cymMmma 6asio,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)

9K3aMeH

5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrM4HO)
85-89 B (oueHs xopo11o)

4 (xopollio) (3auTeHo0) 75 -84 C (xopo110)
70 -74
— D (yaoBrieTBOpUTEHHO)

3 (YAOB/IeTBOPUTEJBHO) (3aUTEHO) 60 - 64 E (HocpeAcTaerio)
2 (HeYOB/IECTBODUTETHO) (He Hike 60 6asoB F (HeyzmoB1eTBOPUTE/ILHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMYeCcKOe M HH(OPMAIJMOHHOE 00ecrieyeHHe AUCIUILIMHBI

12.1. OcHoBHas 1uTEepaTypa

1. BonHoBas onTuka : YueOHoe mocobwe s By3oB / H. U. KanureeBckuii. - 4-e wu3f.,
crepeotunt. - CII0. : Jlanb, 2006. - 465[15] c. : moptp., wi. - (YueOHMKH A1s By3oB. CrelyanbHas
nureparypa) (Hannuue B 6ubmoreke TYCYP - 29 5k3.)

2. Bsenenue B onTtuueckyro ¢Gu3MKy: YueOHoe rocobwe / Illangapoe C. M. - 2012. 127 c.
[OnekrponHslii pecypc] - Pexxum pgocryma: http://edu.tusur.ru/publications/2196, pata obparjeHus:
05.03.2017.

3. BaegeHve B HelMHeWHyH ONTHKY: YuebHoe mocobue / Illanmapo C. M. - 2012. 41 c.
[DnekTponHbii pecypc] - Pexum poctyma: http://edu.tusur.ru/publications/2059, mara o6paiijeHus:
05.03.2017.

12.2. lono/siHuTe/IbHAA IUTeparypa
1. Poseniep 3. OntosniekTpoHuKa : I[lep. ¢ ¢p. / 3. Po3zeniep, b. Buntep ; pea. nep. O. H.
Epmakos. - M. : Texnocdepa, 2006. - 588 c. (Hannuue B 6ubmmoteke TYCYP - 40 3k3.)
2. WndopmaumonHas onrtuka / ITlom pexs. H.H. EBTtuxeeBa. YuebHoe mocobue — M.,
W3narensctBo MOU, 2000. - 612 c. (Hamuuue B 6ubmoreke TYCYP - 18 3k3.)
3. Tluxtun A.H. Ontuueckas ¥ KBaHTOBasl JIEKTPOHUKA. YueOHMK Jyist BY30B.- M.: Bricias
mikona, 2001. — 574 c. (Hanuuue B 6ubmoreke TYCYP - 147 3k3.)
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4. @oropedpakTuBHbIe 3P(EKTHl B 3MEKTPOONTHUECKUX KPHUCTAlIax : YueOHoe mocobue /
[TanpapoB B. M., Mangens A. E., lllangapo C. M., bypumoB H. U. - 2012. 244 c. [D1eKTpOHHbIN
pecypc] - Pexxum moctymna: http://edu.tusur.ru/publications/1553, gara obparrenust: 05.03.2017.

5. OcHOBBI (pU3MUECKOI ¥ KBAHTOBOM ONTHKHU: YueOHoe rocobue / [Tlanmapos B. M. - 2012. 197
c. [Dnektponnsni pecypc] - Pexum mgoctyma: http://edu.tusur.ru/publications/750, mara o6GparieHus:
05.03.2017.

12.3 YueOHO-MeTOANUYECKHE IT0CO0HA

12.3.1. O6sa3are/ibHbIE YUeOHO-MeTOAMYECKHe MOCo0us

1. HWccnenoBanue sddekra ¢da3oBol JeMOAYISILMA B afalTUBHOM rojorpaduueckoM
uHTepdepometpe : Metoguueckre yKaszaHusi K jlabopatopHoit pabore / Illangapos C. M. - 2015. 16 c.
[DnekTponHbIii pecypc] - Pexxum pgoctyma: http://edu.tusur.ru/publications/5929, mata ob6parreHust:
05.03.2017.

2. OrtpaxeHue CBETOBBIX MYyYKOB OT IJIOCKOM TPaHULIbI pa3fienia «BO3AYyX — AU3IEeKTpUUecKas
cpefa»: MeTtoauueckre yka3aHWs K JjlabopaTopHOU paboTe [/si CTYJeHTOB HarpaB/ieHUM TOATOTOBKU
«®PoToHMKa U onTouH(pOpMaTHKa» M «JIeKTPOHUKA U HaHO3/eKTpoHuKa» / [IlanzapoB C. M., Bypumos
H. U. - 2013. 19 c. [DnekTpoHHBIN pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/3494, nara
obparenus: 05.03.2017.

3. U3yuyeHWe OCHOBHBIX SIBJIeHUM WHTep(epeHLIMM CBeTa C TOMOIIbI0 WHTepdepomeTpa
MatikesnibcoHa: MeToauueckue yKa3aHusi K jaboparopHoii pabore / BeikoB B. 1., Menpauk K. I1. - 2013.
20 c. [DnekTpoHHBIN pecypc] - Pexkum moctyma: http://edu.tusur.ru/publications/3495, mata oOparttieHus:
05.03.2017.

4. VccnenoBaHue 371eKTPOONTHYECKOro 3¢¢ekra B HeMMHEWHBIX ONTHMYEeCKUMX KpUCTalAax Ha
6a3e uHTepdepomeTpa Maxa-IleHnznepa: Metoarnyeckre yka3aHus K JlaDopaTopHOU paboTe [t CTYZeHTOB
HanpasjeHus: 200700.62 -«PotoHuKa u ontouH@opmarrka» / beikos B. U., Menbnuk K. I1. - 2013. 18 c.
[DnekTponHsIii pecypc] - Pexxum pgoctyma: http://edu.tusur.ru/publications/3496, mata obGparreHust:
05.03.2017.

5. WccnemoBanue (ha3oBbIX TOPTPETOB TapMOHWUYECKMX M 3aTyXaloUUX  KosieOaHWii:
MeToanueckue yKa3aHus K 1abopatopHoii pabote s cryaeHToB HarpasiaeHus 200700.62 -«PoToHrKa 1
onrrouHdopmaruka» / bypumoB H. U., lllanaapos C. M. - 2013. 20 c. [OnekTpoHHbIi pecypc] - Pexxum
poctyma: http://edu.tusur.ru/publications/3498, mara obparenus: 05.03.2017.

6. DnexkTpoonThyecKass MOZY/SALMS OINTHYECKOTO W3/MyueHUs: MeToauueckue ykasaHUs K
naboparopHoii pabote assi crynseHToB HaripaeieHUss 200700.62 -«®oToHUKa M onToMH(pOpPMAaTHKa» /
[MMangapo C. M., BypumoB H. WM. - 2013. 17 c. [DnekrpoHHbiii pecypc] - Pexxum jgocrtyma:
http://edu.tusur.ru/publications/3499, nata obparienus: 05.03.2017.

7. WccnenoBaHue — XapaKTepUCTHK  MHKEKL[MOHHOTO  TOJYNPOBOJHMKOBOrO  Jja3epa:
MeTtoauueckre yKa3aHus K JlaboparopHou pabore / Ilepbuna B. B., Bypumor H. M. - 2013. 16 c.
[DnekTponHbIii pecypc] - Pexxum pgoctyma: http://edu.tusur.ru/publications/2818, mata ob6parreHust:
05.03.2017.

8. Omnruueckas ¢usvka: YueGHO-MeTOAUUECKOe TTOCOOMe TI0 BBITIOHEHUIO KypCOBOW paboThI /
bypumor H. W., [lanmapoB C. M. - 2012. 55 c. [OnekrpoHHbili pecypc] - Pexum gocrymna:
http://edu.tusur.ru/publications/2827, nara obpaujenus: 05.03.2017.

9. Omnrtuueckas dusmka: Metogrueckre yKa3aHHs 10 caMOCTosiTesIbHOM pabote / Illangapos C.
M. - 2013. 27 c. [DOnektpoHHbI#t pecypc] - Pexxum poctymna: http://edu.tusur.ru/publications/3502, gata
obparenus: 05.03.2017.

10. Onrtuueckass ¢usuka: Metoauueckre ykKa3aHUs K npakThyeckum 3aHsaTusM / [lanpapos C.
M. - 2013. 37 c. [DnekTpoHHbIM pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/3501, garta
obparenusi: 05.03.2017.

11. Ontuueckasi ¢u3uKa: MeToguueckre yKa3aHUsI K TIpaKTUYECKUM 3aHATUSIM U TI0
camocTosiTesibHOM pabore / [lanmapoB C. M. - 2013. 60 c. [DnekTpoHHbIM pecypc] - Pexxum gocryta:
http://edu.tusur.ru/publications/2846, nata obparienus: 05.03.2017.

12.3.2 YueOHO-MeTOAMYECKHE MTOCOOMS I/Is JIMI] C OTPAaHNUYEHHBIMH BO3MO)XXHOCTSIMH 3/I0POBbA
YueOHO-MeTOAMUECKHE MaTepHaslbl [l CAMOCTOSITe/TbHOM U ayJUTOPHOU PaboThI 00yUaroIuxcst
Y3 UuC/a WHBA/IW/IOB TMPeJOCTaB/sIIOTCS B (POpMax, aZlalTUPOBAHHBIX K OrpaHUUYEHHUsIM WX 3[0POBbSI U
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BOCITpUATHS UH(OPMALIHH.
J1s UL ¢ HapyIIeHUsIMM 3peHMA:
- B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;
- B MleyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.
J1s1 ULy ¢ HapyIIeHUsIMM C/TyXa:
— B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;
- B TeuatHoi (opme.
Jl1s1 ALy ¢ HApYIIeHUsIMHM OTIOPHO-ABUIaTe/IbHOrO0 anmnapara:
— B (hopMe 371eKTPOHHOTO [JOKYMEHTa;
- B TeuaTHoi (opme.

12.4. Pecypcel cetn IHTEepHeT

12.4. Ba3bl JaHHBIX, TH()OPMAIHOHHO-CIIPABOYHbIE, TOUCKOBbIE CHCTEMBbI U Tpedyemoe
MporpaMMHoOe oGecrieueHue
1. O6pa3oBartenbHbIi MOpPTa yHUBepcUTeTa, buboTeka yHUBepcUTeTa

13. Marepua/ibHO-TEXHHYECKOe 00ecrieueHne JUCHUNTHHBI
13.1. O6mue TpeOGoBaHNA K MaTepHATbHO-TEXHHUECKOMY 00eCIedeHHI0 AU CLUTI/THHBI

13.1.1. Marepua/ibHO-TEXHHYECKOe 00ecrieueHue I JIeKIMOHHbIX 3aHATHI
[l TIpoBefieHUs] TIPAKTUYECKUX (CEMHHAPCKUX) 3aHSATHH WCIO/b3yeTcsl ydeOHasi ayAuTOpHs,
pacrosiokeHHasi 10 azipecy 634034, Tomckast obnacte, . Tomck, BepmvHuHa ynuia, A. 74, 2 3Tax, ayj.
222. CoctaB 0bopymoBaHust: YueOHast Mebenb; Jlocka MarHUTHO-MapKepHast - 11T,

13.1.2. Marepua/nbHO-TeXHHUYECKOe o0ecneyeHue /sl IPaKTHYECKUX 3aHATHI
[y TIpoBefieHUs] TIPAKTUYECKUX (CEMHHAPCKWX) 3aHSATHM WCIO/b3yeTcsl ydeOHasi ayAuTOpHs,
pacrioniokeHHast o azipecy 634034, Tomckast o6actk, . ToMck, BepmmHuHa ynuta, 1. 74, 2 3Tax, aya.
222. CoctaB 0bopyzmoBaHust: YueOHast Mebenb; Jlocka MarHUTHO-MapKepHast - 1111T.

13.1.3. Marepua/ibHO-TeXHHYECKOe obecrieueHue /ijisi IabopaTopHbIX padoT
st poBesieHNst 1TabOPAaTOPHBIX 3aHATHM MCTIO/IB3yeTcs yueOHasi 1abopaTopusi, pacIooyKeHHast
no azpecy 634034, Tomckass obmactb, I. Tomck, BepimnuHa ynvia, g. 74, 1 stax, ayg. 110. Cocras
obopyznoBaHusi: YueGHas Mebesb; Osorpaduueckasi yCTaHOBKa [JIsi WCC/AeJOBaHUS JUHAMHUECKUX
rosiorpamMM B (otopedpakTrBHbIX KpucTaniax. He-Ne na3zeps! (633 HM). [TonynpoBogHUKOBBIE J1a3epbl
(660 u 635 HM). Bugeokamepbl C KOMIbIOTEpHOW 00paboTKOM u300pakeHMs. BubpopasBs3aHHbIE
OTTHYeCKHe CTOJbI.

13.1.4. MaTepua/ibHO-TEXHHYeCKoe o0ecrieueHue /ijisi CaMoCTOsITe/IbHOH PadoThI
Ilnst camocCTosITe/TbHOM PabO0ThI KCIIOB3yeTCss yueOHast ayguTOpus (KOMITBIOTEPHBIN K/lacc),
pacriosiokeHHass 1o azpecy 634034, r. Tomck, yn. Bepumnuna, 74, 1 stax, ayn. 100. Cocras
obopyznoBaHusi: yuebHass Mebesb; KOMITbIOTephI Kiaacca He Hke [IDBM INTEL Celeron D336 2.8I'T'j. -
4 1rt.; KommbtoTepbl TogkmoueHbl K ceti MHTEPHET u obecreunBarOT AOCTYI B 3/I€KTPOHHYIO
MH(pOpMaIMOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEpCUTETa.

13.2. Marepua/IbHO-TeXHUUYECKOe o0ecreueHue JUCIUTUTHHBI JJIsi JIHI C OTPAaHHYeHHBIMHU
BO3MO)XXHOCTSAMM 3/J0POBbSI

OcBoenue qucHUIIIMHBI ujamu ¢ OB3 ocCyliecTBsieTCs C UCIMOMb30BaHHUEM CPeCTB 00yJeHust
00I11ero U CrelUaabHOTO Ha3HAUEHMS.

[lpyu oOyyeHHWM CTyIE€HTOB C HapyLIeHHsIMH CJIyXa TIPeAyCMOTPEHO WCIO/Ib30BaHUe
3BYKOYCW/IMBAIOLLlel anmnaparypbl, MYJbTUMEIUNHBIX CPEeACTB W JPYrMX TeXHUUEeCKHUX CpeZCTB
nipreMa/miepesiaun yueOHON MH(pOpMaIK B AOCTYIHBIX (opMax Ajisi CTYAEHTOB C HAapyIIeHUsIMU CJTyXa,
MOOW/ILHOW CHCTeMbI OOyYeHUs [/ CTYJEHTOB C WHBAIMJHOCTbIO, TOPTAaTUBHOW WHAYKI[MOHHOM
cUcTeMbl. YueOHasi ayJUTOpPHs, B KOTOPOM 00yuaroTCsi CTy[eHThbl C HapyllleHWeM cjiyxXa, 00opymoBaHa
KOMIBIOTEDHOW TEXHUKOM, ay[JJUOTEXHUKOW, BUJEOTEXHUKOW, 3JeKTPOHHOW [OCKOW, MY/JIbTUMEIUNUHOMN
CUCTEMOH.

[Mpu oOyueHMM CTY[€HTOB C HAPYLIIEHHWAMH 3PEHHUSIMH TIPEeJyCMOTPEHO WCII0/Ib30BaHUE B
NIeKIIMOHHBIX 1 yueOHBIX ayIUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/la/eHHbIX 00beKTOB (HarpuMep, TeKCTa
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Ha [JOCKe W/Y CJ1aii/ia Ha 3KpaHe) NPy MOMOIIY BUeOyBeInunTeNel /171 yaJieHHOTro MpocMoTpa.

[Tpu 0OyyeHHH CTYJEHTOB C HapylLIeHUSIMH ONOPHO-/{BUraTe/JIbHOrO amnmapara HCIo/Ib3yHTCS
aslbTepHaTHUBHBIE YCTPOMCTBa BBOJa MH(GOpMAIMU U Apyryve TeXHUUYecKrWe CpeJCTBa MpueMa/riepejaun
yueOHOU MHGbOpPMAaLMK B JOCTYIHBIX (opMax AJisi CTYeHTOB C HapylLIeHUsSMU OTMOPHO-ABUraTeIbHOTO
anrapara, MOOM/IbHOW CHCTeMbI 00yUeHHUs A7Is1 JIFOZiel C MHBAIMJHOCTBIO.

14. ®oHj OLleHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHKA K (GOH/Y OIeHOYHBIX CPEeACTB H MeTOAHYECKHEe PeKOMeH/Jal[uH
@DOH/T OLIEHOYHBIX CPEeACTB M THUIIOBble KOHTPOJIbHBIE 3aJlJaHHsl, HCIIO/Ib3yeMble [Jis1 OLIeHKU
chOpMUPOBaHHOCTU M OCBOEHMS 3aKpeIUVIeHHbIX 3a JUCLUIUIMHOW KOMIIETeHLW TMpU TpOBeJeHUMN
TEeKYII[eH, TTPOMEe)KYTOUHOM aTTeCTal[|| I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKeHUH K paboueli mporpaMme.

14.2 Tp660BaHHH K (l)OHﬂy OLI€EHOYHBIX CPEeACTB /i JIML| C OrPAHUYE€HHBIMHU BO3MOXXHOCTAMMU

3/10POBbsI

[nst CTyIeHTOB C WHBAJWJHOCTBIO MPeAYCMOTPEHBI [OMOJIHUTeIbHbIE OLIEHOUHble Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tab/uile.

Tabnuna 14 — Jlono/iHUTEeIbHBIE CPE/ICTBA OLIeHMBAHUSA

AIA CTYAEHTOB C HHBA/IM/THOCTBHO

Kareropuu cTyzieHTOB

Bu/ibI IONO/THUTETbHBIX OLIEHOUHBIX
CpefCTB

®dopMbI KOHTPOJISL U OLIEHKH
pe3ysbTaTtoB 00yUYeHust

C HapyLieHUIMU
ciyxa

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PaOOThI

[TperMyIiiieCTBEHHO MMCbMEHHast
TIpoBepKa

C HapylieHusIMU
3peHust

CobecezoBaHue 110 BOTIPOCaM K 3auerTy,
OTIpOC T10 TEPMHUHAM

[TperMyI1iieCTBEHHO yCTHasi IpOBepKa
(MHAUBUAYATBHO)

C HapylieHUsIMU
OTOpHO-
JIBUTaTeIbHOTO
anmapara

PeliieHe MCTaHIIMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEHHbIe
caMocCTosTe/IbHbIe Pab0ThI, BOTIPOCHI K
3aueTy

[IpenmMy11ieCTBEHHO AUCTAHLIMOHHBIMU
MeToJaMU

C orpaHUUeHHUSIMU TI0
o01IIeMe TUIUHCKUM
TOKa3aHUsAM

TecTbl, MUCbMEHHBIE CAMOCTOSTE/IbHbBIE
paboTkI, BOTIPOCHI K 3a4eTY,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[TpermMy11iecTBEHHO TIPOBEpKa
MeTO/JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarol1erocst Ha MOMeHT ITPOBepPKU

14.3 MeToguueckHe peKOMeHJalMy 10 OL{eHOYHBIM CPeACTBaM /JIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAIMM 3/J0POBbSI

Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opMma TIpeoCTaB/ieHusl 3alaHui
OLIeHOYHBIX CPeJICTB, @ UMEHHO:

B reuaTHol dopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbBIM HIpUdTOM;
B (hopMe 3/1IeEKTPOHHOTO [JOKYMEHTa;

METO/IOM UTE€HUsI aCCUCTEHTOM 3a/IaHHUs BCTYX;
TIpe/IoCTaB/IeHHe 3aflaHus C MCIOb30BaHKEM CypoTiepeBo/a.

CTy,E[GHTaM C MHBA/IMJHOCTBIO YBE/IMUMBAETCS BpeMA Ha IMOATOTOBKY OTBETOB Hd KOHTPOJIBHBLIE
BOIIPOCHI. ,[[J'IH TdKUX CTYAEHTOB IIpeAyCMdTPUBAETCA AOCTYIIHasd d)opMa rnpegoCcTraB/ieHUsA OTBETOB Ha

3d/laHNs, a MME@HHO:

MUCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMITBIOTEPE;
HabOp OTBETOB C MCI0/Ib30BaHWEM YC/IyT aCCUCTEHTa;
TIpe/iCTaB/IeHre OTBETOB YCTHO.

[Mporienypa olieHWBaHUsI pe3y/bTaTOB O0OyueHUs UHBAIU/OB IO AWCLUIUIMHE TpeJyCcMaTpUBaeT
nipefjocTaB/ieHre nHbopMaluu B hopMax, aZlalTHPOBAHHBIX K OTPaHUYEeHUSIM UX 3[I0POBbsI U BOCTIPUSATHS

VH(bopMaLuu:

Jns I ¢ HapylleHUsIMHM 3peHuUs:
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- B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B TMleyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.

J1s1 ALy ¢ HApyIIeHUsIMM C/TyXa:

— B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B TevatHoi (opme.

Jl1s1 ALy ¢ HApYIIeHUsIMH OTIOPHO-ABUIaTe/IbHOTrO anmnapara:
— B (hopMe 371eKTPOHHOTO [JOKYMEHTa;

- B TeuaTHoi (opme.

[Tpu HeobXoAMMOCTH /17151 00YUArOIUXCSI C MHBAIMAHOCTBIO TPOLe/lypa OlleHWBaHUs Pe3y/ibTaToB
00yUeHHsT MOXKET IPOBOJJUTHCS B HECKOJILKO 3TArloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/T OLIEHOYHKIX CPEJICTB 10 YUYEBHOW JUCIIATIJIMHE
OnTuueckas ¢pu3uKa

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noAroToBku (cnernuanbHOCTh): 12.03.03 doToHUKaA ¥ onTouH(popMaTHKa
HanpasnenHocTs (1ipo¢uib): @oTOHHKA He/IMHeHbIX, BOJTHOBOJJHbIX U NEPUOJUUECKHX CTPYKTYP
dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 2

Cemecrtp: 3, 4

YuebHbIi 171aH Habopa 2016 roga

Pa3paboTumku:
— 3aB. Ka(. 311, npodeccop kad. 311 C. M. lllangapos

JK3aMeH: 3 ceMecTp
OuddepeHLiipoBaHHbIH 3ayeT: 4 ceMecTp
Kypcogasi pabora (mpoekr): 4 cemecTp

Tomck 2017

CornacoeaHa Ha noprane Ne 16689 22



1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
[1K-2 TOTOBHOCTBIO K MaTeMaTuyeCKOMY [oykeH 3HaTh 3aKOHBI JIMHEMHON 1
MO/Ie/TUPOBAHMUIO TIPOIIECCOB U 00BEKTOB He/TMHeMHOM ONTHUKU U UX CBA3b C
(hOoTOHMKM U ONTTOMH(MOPMAaTHUKH, UX 3aKOHaMHU (PU3KKH; OTKMCAHUe OTTHYeCKUX
MCC/IeJOBaHUIO Ha 0a3e CTAaHZAPTHBIX MAKeTOB | sIB/IEHUH KaK COBOKYITHOCTH
aBTOMAaTM3UPOBaHHOI'O NIPOEKTUPOBaHUS U reoMeTpuyeCKUX, BOJIHOBBIX,
CaMOCTOATE/ILHO pa3pabOTaHHBIX 3/71eKTPOMarHUTHBIX ¥ KBAHTOBBIX SIBJIEHUM;
TPOrpaMMHBIX IPOJYKTOB OCHOBBI ONTUKU ['ayCCOBCKUX MYUKOB,
OIK-5 | crnocoBHOCTBI0 0GpabaThBaTh 1 Mpe/CTaBsTy | O kA BOTHOBO/OB, Pyphe-ONTHKH 1 .
JlaHHbIe SKCTIepUMeHTabHbIX UCC/eJ0BaHUM FOHOFpafbHIf; OCHOBBI [ONAPU3ALIMOHHOM 1
HeJTMHeNHOM OITHKH, 371eKTPOOITHKH,
OIIK-4 CTIO0COOHOCTBIO YUUTHIBATh COBPEMEHHbBIE

TeH/IeHIMU Pa3BUTHS TEXHUKHU U TEXHOIOTUHN B
cBoel TipoeccroHaIbHOU [leATe/TbHOCTH

KBaHTOBOM ONTUKHU, OTITHKU

IOy TIPOBOJHUKOB; MaTeMaThyeCcKue
TIpYeMbI OMMCaHUS SKCTIepUMeHTaTbHbIX
JJAHHBIX; 3HaeT rPaHUUHbIe YCI0BHUS
TIPUMEHUMOCTH MaTeMaThyeCKUX
COOTHOLLIEHUIA; METO/[bl MaTeMaTHyeCcKoro
aHaJiM3a pe3y/bTaToB IKCIIepUMeHTaTbHbBIX
WCC/IeZJOBaHU; MeTO/Ibl 00paboTKU U
aHasM3a UH(oOpMaIy B ypaBHEHUSIX C
YaCTHBIMU MPOW3BOJHBIMHU
TPUMEHHUTEe/TbHO K ONTUUeCKol (usmke,
¢doToHuKe, onTOUH(OPMaTHKe, METOAbI
MaTeMaTH4eCcKOro aHaJ/ii3a MoCTaBIeHHOU
3a/lau UCCIIeI0BaHuUM B 00/1acTH
onTUueckor (GU3MKU; MprUeMbl aflanTaluu
CaMOCTOSATE/TbHO pa3paboTaHHBIX
TIPOTPaMMHBIX TIPOJYKTOB ;

[lomkeH yMeTb aHaIM3UPOBATh CJIOXKHbIE
OTITHUeCKUe SIBJIEHUsT; UCTI0/Th30BaTh Ha
NIpaKTHKe ONTUYeCKHe MeTOAbI pellieHust
HayUHO-TeXHUUeCKHUX 3a/jau; T0JIb30BaThCs
OCHOBHBIMH ONTHYECKUMH MTPUOOpamu;
TIPOBOAUTD PacyueThl ONTHUECKUX CUCTEM U
aHaJIM3UPOBATh MO/yUYeHHbIe laHHbIE;
OTMCHIBATh JKCTIePUMeHTaIbHbIe
pe3yJibTaThl C IOMOILBI0 MaTeMaThyeCK1X
BbIpa)KeHUH B BU/Jie anrebpanuecKux
YPaBHEHUH, a TaKXe ypaBHEHHH B YaCTHBIX
TIPOU3BO/HBIX; TIPUMEHSITh CTaH/[apTHbIe
TNaKeThbl MPUK/IaZHbIX TIPOTPaMM ISt
00paboTKH 3KCITepUMEHTa/IbHBIX JaHHbIX;
MO/Ie/TMPOBaTh peasbHble (B ePBYIO
ouepe/ib (hr3nueCKue) MpoLecchl Kak
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KpaeBble 3a/lauu //Isl ypaBHEHUM B YaCTHBIX
TIPOM3BOJHBIX B 00/1aCTH (DOTOHUKH U
ONTOMH(MOPMATHKH; MACaTh MAaKPOCHI ZJIsi
CaMOCTOSATE/TbHO pa3paboTaHHBIX
TIPOTPaMMHBIX TIPOJYKTOB ;

[omkeH Bna/ieTh HaBbIKAMU 110
TIPUMEeHEeHHI0 OTTHYeCKOM (hH3UKH K
Hay4YHOMY aHau3y CUTyal[uu Mpu
CO3[IJaHUY HOBOW TE€XHUWKH; B/IaZIeTh
TMO/IX0/JaMU K OTIMCaHHUI0 ONITUYEeCKUX
sIBJIEeHU! B TIPUPO/Ie U TIPY PellieHu!
TeXHOJIOTUYEeCKUX 3a/lay; MPUMEHSITh
OTITHYEeCKHe MeTO/Ibl /ISl peIlIeHust
(bU3MKO-TeXHUUe CKUX 3a/iayu, MPUMEHSITh
3aKOHBI OTITHUKU, OTIPeesISiTh
XapaKTePUCTUKU CTIEKTPasIbHbIX TIPUOOPOB;
CTaHJAPTHBIMH TTPOTPAMMHBIMU
CpeJiCTBaMU KOMITbIOTEPHOTO
MO/Ie/TUPOBAHUST; METOJJaMU PelleHUsT
ypaBHEHHI B YaCTHBIX TIPOM3BO/HBIX /ISl
TeOpeTUYeCKUX U MPAKTUYeCKUX 3azad C
WCTI0/Th30BaHUeM UH(OPMaLIMOHHBIX,
KOMTIBIOTEPHBIX U CETeBbIX TEXHOJIOTHH;
B/Ia/IeTh CTaH/aPTHBIMU MaKeTaMU
AaBTOMAaTU3UPOBAHHOTO TIPOEKTUPOBAHUS ;

OO1mpye xapakTepUCTHUKHU T0Ka3aTesield U KpHUTepHeB

TipYBeZieHbl B TabmuLe 2.
Tabsura 2 — OO61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIEHUBAHUSI KOMIIETEHIIHIA T10 Taram

OLlIeHMBaHHA KOMHETEHL[I/Iﬁ Ha BCeX JTallaX

TTokasarenu u
KpUTepuu

3HaThb

YmeTb

Bnagets

OTMMUHO (BBICOKMM
YPOBEHD)

OO6nagaer (hakTHUe CKUMU
Y TeopeTHYe CKUMH
3HAHUSIMU B TIpeJiesiax
n3yJaeMoii 0bmacTy c

OO6naaeT AMArIa30HOM
MPAaKTUUYECKUX YMEHMUH,
TpeOyeMbIX /ISl Da3BUTHS
TBOPUECKHX PELIeHHH,

KonTponupyet paborty,
TIPOBOZIUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI

TIOHUMaHHEM T'DaHMI] abcTparupoBaHust
MIPUMEHUMOCTH nipobiem
Xoporto (6a30Beiii | 3HaeT ¢akThl, MpUHLIMIE], | O6/afaeT Auaria3oHOM BepeT oTBeTCTBEHHOCTH 3a

3ajau

yPOBEHbB) TIPOLIeCChI, 00IIHe TIPaKTHUeCKUX YMEHHH, 3aBepIlIeHKe 3a/1au B
TIOHATHS B Mpeenax TpeOyeMbIX /ISl PEIIeHUs] | UCC/IeJOBaHUH,
r3yuyaemoii obsactu orpe/ie/IeHHBIX MMPo0/ieM B | TIPUCIIOCA0TMBaeT CBOe

00s1acTH HUCc/e[0BaHUS TIOBe/IeHne K
obcTosiTeNIbCTBaM B
peliieHny ipobieM

YnoenerBoputenbH | ObmagaeT 6a30BLIMH OO6saaeT OCHOBHBIMH PaboraeT nipu ripsiMmomM

0 (TIoporoBbIt 00IIMMU 3HAHUSIMU YMEHUSIMH, TpeOyeMbIMU | HAOJTIOIeHUH

yPOBEHbB) U151 BBITIO/THEHUST TIPOCTBIX

ONTOMH(OPMAaTHKH,

2 Peanu3anus KOMIeTeHI[UH

2.1 Kommnerenuus ITK-2
[TK-2: rOTOBHOCTBIO K MaTeMaTH4eCKOMY MO/Ie/TMPOBAHUIO TPOLIECCOB M 00beKTOB (hDOTOHUKHU U
WX WCC/IeIOBaHUI0O Ha 0a3e CTaHAAPTHBIX TIAKETOB aBTOMATHU3UPOBAHHOTO

CornacoeaHa Ha noptane N2 16689

24



TIPOEKTUPOBAHUS M CAMOCTOSTETbHO pa3pab0TaHHBIX TTPOTPAMMHBIX TIPO/YKTOB.

st bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILeCTBUTh Psifi 3TaroB. DTarbl GOpMUPOBAHKS
KOMTIETEHI[UM, TIPUMEHSIeMble [/IsI 3TOTO BW/bI 3aHATHM U WCIO/Nb3yeMble CPeJCTBA OLIEHUBAHMUS
TnipeZicTaB/IeHbl B Tabmuiie 3.
Tabsuria 3 — OTariel HOPMUPOBAHUS KOMIIETEHI[UH U UCITO/Ib3yeMble CPeZICTBA OLeHUBAHUS

ypaBHEHUSIX C YaCTHBIMHU
TPOW3BOAHBIMU
MIPUMEHUTETHHO K
onThYeckon (u3uke,
(dboToHIKe,
ONTOUH(OPMAaTHKe, 3HaTh
MeTO/[bl MaTeMaTHyeCKOro
aHasii3a MocTaBIeHHON
3a/lauy UCC/IeOBaHUM B
00s1aCcTh ONTHUYECKOM
(bU3MKY; 3HATh NIPUEMBbI
ajiarranyu
CaMOCTOSITe/TEHO
pa3paboTaHHBIX

MPOrpaMMHBIX TTPOAYKTOB.

ouepeib (pu3nUeCKUe)
TIPOLIeCChI KaK KpaeBbie
3a/lau [/ ypaBHeHUM B
YaCTHBIX ITPOU3BO/IHBIX B
o6mactTy GOTOHUKH U
ONTOMH(MOPMATHKH; YMETb
MUCaTh MaKpPOChI JI/Ist
CaMOCTOSITE/IbHO
pa3paboTaHHbIX
MIPOTPaMMHBIX TIPOJYKTOB

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue 3HaTb MeTo/[bl 00pabOTKH |yMeThb: MOZEeTMPOBATh B/Ia/leTh: METOAAMU
3TaroB Y aHa/n3a uH(opmalvy B | peasibHble ( B TIEPBYIO pellleHus: ypaBHEHU! B

YaCTHBIX TTPOM3BOAHBIX
JIJIsl TEOpPeTUYeCKUX U
MPAKTUUeCKUX 3a7iay C
WCTO/Tb30BaHUEM
HMH(OpMaIMOHHBIX,
KOMITbIOTEPHBIX U CETeBbIX
TeXHOJIOTHI; Ba/IeTh
CTaH/IapTHBIMU TTaKeTaMU
aBTOMaTH3UPOBAHHOTO
MPOEKTUPOBAHUS

Buzpbl 3aHATHI

* lHTepakTUBHBIE
MIpaKTUUeCKUe 3aHSTHS;
* lHTepakTUBHBIE
nabopaTopHbie 3aHSITHS;
* VIHTEpaKkTUBHbIE
JIeKLIUY;

¢ [lpakTrhueckue
3aHATUS;

* JlaboparopHbie
paboThI;

* Jlekuuy;

* CamocTrodTenbHas
pabora;

* KypcoBas pabota
(npoexkr);

* NHTrepakTuBHbIE
MIpaKTUUeCKUe 3aHSTHUS;
* NHTrepakTuBHbIE
nabopaTopHbie 3aHSTHUS;
* JHTepakTUBHbIE
JIeKLINY;

* [IpakTuueckue
3aHATUS;

* JlabGopaTtopHble
paboThI;

* Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

* KypcoBast pabota
(npoekr);

* lHTepakTUBHEBIE
NIpaKTUYeCKUe 3aHATUS;
* lHTepakTUBHBIE
nabopaTopHble 3aHATHS;
* JlaboparopHbie
paboThr;

* CamocTosiTe/bHas
pabora;

Wcnons3yemblie
Cpe/CTBa
OLIeHUBaHUs

* Otyet no
naboparopHoii pabore;
* Onpoc Ha 3aHATHsX;
* KoHCriekT
CaMOIIO/ITOTOBKY;

* Ortuer N0 KypCcoBOU
pabore;

e OK3aMeH;

* uddepeHLIMPOBaHHBI
i1 3augeT;

* Kypcosast pabora
(mpoekT);

* Otyer no
naboparopHoii pabore;
* Onpoc Ha 3aHATHUsX;
* 3aiumra KypCoBbIX
TpoeKTOoB (paboT);

* KoHcnekr
CaMOTIO/ITOTOBKH;

* OrtueT No KypcoBou
pabore;

* DK3aMeH;

* IuddepeHLIPOBaHHEI
i1 3a4eT;

* Kypcosasi pabora

* Otyet no
naboparopHoii pabore;
* 3amura KypCoBbIX
npoekToB (pabor);

* OTyeT 10 KypCOBOi1
pabore;

* DK3aMeH;

* uddepeHLIIPOBaHHEI
1 3auer;

* KypcoBas pabota
(npoekr);
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(npoekr);

d®opMy/nMpoBKa TMOKa3aTe/eil W KpuUTepreB OLeHMBaHUSl [JaHHOM KOMIIeTeHLIMU IpUBeJeHa B

Tabmme 4.
Tabmuiia 4 — IToka3aTe/id M KpUTEPHM OL|eHMBAHMsI KOMIIETeHL[MH Ha 3Tarnax

Cocras 3HaTb Y™metb Bnagets
OT1nmyHO * cBOOO/IHO U TBOPUYECKHU

(BBICOKMI YPOBEHbD)

* 3HAaTb METO/bI
MaTeMaTHu4eCcKoro
MO/Ie/TUPOBaHUS,
00paboTKu U1 aHa/M3a
vH(opMalu B
YPaBHEHUSIX C YaCTHbIMHU
TIPOU3BOJHBIMU
TIPUMEHUTEeTbHO K
onTUueckol usuke,
dhoToHuUKe,
ornTonHpOopMaTHKe, 3HaTb
MeTO/bl
MaTeMaTHhyeCcKoro
aHa/im3a MoCTaB/IeHHOU
3a/la4M UCC/ie[JOBaHUM B
00/1acTH OTITHYE CKOM
(bY3MKM; 3HATH
pa3HooOpa3HbIe PUEMBI
azianTaruu
CaMOCTOSITEe/IbHO
pa3paboTaHHbBIX
TIPOrPaMMHbBIX
TIPOJIYKTOB. ;

* MO/Ie/TMpPOBaTh
pasuyHble peanbHble (B
TIepBYI0 ouepe/ib
bu3nueckre) Nporecchl
KaK KpaeBble 3a/lauu JIJis
YPaBHEHUM B YaCTHBIX
TIPOM3BO/HBIX B 00/1aCTH,
OTNTHUYeCKOW (HH3UKH,
(hOTOHUKU U
OMTOUH(OPMATHKH;
yMeTh MUCaTb MaKpPOChI U
OCYILL{eCTB/ISATh
B3aUMOCBA3b (aiioB /s
CaMOCTOSITe/IbHO
pa3paboTaHHBIX
NIPOrpaMMHBIX
TIPO/IYKTOB;

peliaeT ypaBHeHUs B
YaCTHBIX MPOU3BOJHBIX
[J1s1 TEOPETUYeCKUX U
MPaKTUYeCKUX 3a/1au C
IIPOKUM
WCTIOb30BaHUEM
CTaHAAPTHBIX U
MPO/IBUHYTHIX
HMH(MOPMAaI[MOHHBIX,
KOMITBIOTEPHBIX U
CEeTeBBIX TEeXHOJIOTHUH;
CBOOO/IHO U yBepeHHO
B/IaJieeT CTaH/apTHbIMU U
MPO/IBUHYTHIMHU
MIPOTrPaMMHBIMA
rakeTamu
aBTOMaTHU3MPOBAHHOTO
MPOEKTUPOBAHUS ;

Xopotiio (6a30BbIit

¢ 3HA4Tb MeTOJbI

¢ MOJe/IMpOBaTb

* BJajieeT MeTolaMu

YPaBHEHHAX C UaCTHBIMH
MPpOU3BOJHBIMH, 3HATH

KpaeBble 3a/jauu J/ist
ypaBHEHU! B YaCTHBIX

YPOBeHb) 00paboTKy 1 aHa/M3a TUIIOBBIE (PH3UUeCKUe pellieHus1 ypaBHEeHUM B
uH(popmaLuK B TIPOLIeCChI KaK KpaeBble YaCTHBIX MPOM3BOJHBIX
ypaBHEHUsIX C YaCTHBIMHU | 3a/laud JJisl YyDaBHEHUU B | [I/Is TeOpeTUYeCKuX 1
TIPOU3BOJHBIMU YaCTHBIX TIPOM3BOJHBIX B | TPAKTUYeCKUX 3a7ad C
MIPUMEHUTEeTBHO K 06s1acTy ONTHYeCKOU WCTIO/Tb30BaHUEM
ornTHUYecKoy (u3uke, ¢bu3uky, GOTOHUKU U CTaH/AapTHBIX
3HaTh METO/IbI ONTOMH(OPMAaTUKH; MH(OPMaLIMOHHBIX,
MaTeMaTh4yeCcKoro yYMeTb MUCATh MAKPOChl | KOMITBIOTEPHBIX U
aHaJiM3a MoCTaBIeHHOU JJIs CAMOCTOSITE/TEHO CeTeBbIX TeXHOJIOTUA;
3a/laud UCC/IeIOBaHUM B | pa3paboTaHHbBIX yBepeHHO BriafieeT
00/1aCcTH ONTHYE CKOH TIPOTrPaMMHBIX CTaH/JapPTHBIMU aKeTaMU
(u3MKY; 3HaTh TIPO/YKTOB; aBTOMaTHU3MPOBAHHOTO
OT/le/TbHbIe TTPUeMBI MPOeKTUPOBAHKS ;
ajlanTarnu
CaMOCTOSITe/IbHO
pa3paboTaHHBIX
TIPOTrPaMMHBIX
TIPO/YKTOB. ;
YIOB/IETBOPUTEIEH | * 3HATH METO/bI * MO/Ie/TMPOBaTh * 110/ HabO/MIOAeHNEeM
0 (1IOporoBeIi 00paboTKM ¥ aHa/IM3a peasbHbIe TIPOLIeCCHI, B/IAZIeeT MEeTOAMH
YPOBeHb) MH(pOpMaL1K B TipeZicTaB/IeHHbIe KaK pellieHNsI ypaBHEeHU B

UdCTHBIX IMPON3BOAHBIX
AJIA TIDAKTUYEeCKUX 3ad4
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MeTO/bl
MaTeMaThu4eCKOoro

aHa/iM3a MoCcTaB/IeHHON
3a/lauM UCC/IeJOBaHUM B

TIPOM3BOZHBIX B 00/1aCTH
$hOTOHUKY U
ONTOMH(MOPMAaTHKW;

C WCTIO/Tb30BAaHUEM
KOMITbIOTEPHBIX
TEeXHOJIOTH; BlajieeT
CTaH/IApTHBIMU MaKeTaMU

o6s1acTy orTHYe CKOM aBTOMAaTH3UPOBaHHOIO
(hu3uky; MPOEKTHUPOBaHMUS ;
2.2 Komnerenuust OIIK-5
OIIK-5: cnocobHOCTbIO 00OpabaThiBaThb U TIPEJCTAB/ATH JIaHHBbIE  SKCIIEPUMEHTA/IbHBIX
HCCJIeJOBAaHMM.

st hopMUpOBaHMST KOMIIETEHIIMH HEOOXOAMMO OCYILIeCTBUTD Psifi 3TAroB. JTaribl HOpMHUPOBaHMUs
KOMIIETEHLIUM, TMpPUMEHsieMble JJiss STOr0 BHUIbl 3aHATUH W UCIOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tipe/iCTaB/ieHbI B Tabsuile 5.
OPMMPOBaHMs KOMIIETEHLIMU U UCIIO/Ib3YEeMbIe CPE/ICTBA OLIEHUBAHMSI

Tabuia 5 — Ortarbl

COOTHOILIeHUH; 3HaeT

MeETOAbl MdTe€MdTH4YeCKOI'o

aHasiM3a pe3y/bTaToB
9KCTIepUMeHTaTbHbIX
HCCJIeIOBaHUM.

CocraB 3HaTb YmeTb Bnanets
CopepxaHue MareMaThueCKue MpUeMbl | OMMChIBATh CTaHIapTHbIMU
3TaroB OTUCaHUs 9KCIlepUMeHTa/IbHbIe MPOrpaMMHBIMHU

9KCIepUMEHTA/IbHBIX pe3y/bTaThl C MIOMOLIBI | CpeACTBaMHU
JlaHHBIX; 3HaeT rPaHHUYHbIe | MaTeMaTu4yeCKUX KOMITbIOTEPHOTO
yCJIOBUSI IPUMEHHMMOCTH | BBID@&)KEHU B BUjle MOZIe/TUPOBaHUS
MaTeMaTUJeCKHUX anrebpanyecKux

yPaBHEHHUH, a TaKkxe
ypaBHEHUH B UaCTHBIX
TIPOU3BO/HBIX; YMETb
TIPUMEHSITb CTaH/japTHbIe
TaKeThl TIPUK/IaHBIX

nporpamm Jisi 06paboTku

3KCIIePpHUMEHTAa/IbHBIX
JaHHBIX.

Bunpl 3aHATHI

* VHTEpaKkTUBHbIE
TIPAaKTUYeCKHE 3aHSITHSI;
* VHTepaKkTHUBHbIE
nabopaTopHbIe 3aHSTHUS;
* VHTepaKkTHUBHbIE
JeKIUH;

* [IpakTHhueckue
3aHSATHS;

* JlaboparopHbie
paboThr;

¢ Jlekuuy;

* CamocrodTenbHas
pabora;

* KypcoBast pabota
(npoekr);

* JHTepakTUBHbIE
TIPaKTHUeCKHe 3aHSATHS;
* lIHTepaKkTHUBHbIE
nabopaTopHbIe 3aHATHS;
* lIHTepaKkTHUBHbIE
JIeKIH;

* TIpakTUueckue
3aHSITHS;

* JlabopaTopHbie
paboThI;

* Jlexuuwy;

* (CamocrosiTesibHas
pabora;

* Kypcosasi pabora
(npoekr);

* VIHTepakTUBHbIE
MpPaKTUYeCKHUe 3aHSATHS;
* VHTepaKkTHBHBIE
nabopaTopHbIe 3aHATHUS;
* JlaboparopHble
paboThI;

* (CamocTosTenbHas
pabora;

Wcnons3yemMsble
cpeAcTBa
OLleHVBaHUs

* KonTtposnbHas pabora;
* Ortyet no
nabopatopHoii pabore;

* Ornipoc Ha 3aHATHSIX;
* KoHcriekT
CaMOTIO/IFOTOBKH;

* OTyeT 1Mo KypCOBOM
pabore;

* KoHrposnbHast pabota;
* Otyer no
naboparopHo# pabore;

* Onpoc Ha 3aHATHUSX;
* 3aiMra KypCOBbIX
npoekToB (pabor);

* KoHcnekr
CaMOIIO/rOTOBKY;

* Oruer 1o
nabopatopHoii pabore;
* 3aumra KypCcoBbIX
NpoekToB (pabor);

* OrtueT No KypCcoBOu
pabore;

* OK3aMe€H;

* JuddepeHLPOBaHHEI
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OK3aMeH;
OuddepeHIIMPOBaHHBI
i1 3aueT;

* Kypcosas pabota
(MpoeKT);

* OrtueT 1O KypCOBOM
pabore;

* OK3aMeH;

* TuddepeHLIpPOBaHHEI
U 3a4eT;

» KypcoBasi pabota
(poexT);

U 3aueT;
* Kypcosast pabora
(npoekr);

dopMyIMpOBKa MOKasaTese W KPUTEepHeB OLeHHMBAaHUS [JaHHOM KOMITeTeHLIMM TpHBeJleHa B

Tabmumrie 6.
Tabmuija 6 — [Toka3aresiu v KpUTepUK OLIeHUBAaHKSI KOMITeTEHL[MH Ha JTarax

CocraB 3HaThb Y™meTb Bnagets
OtmuHo * Maremaruyeckue * OIUCHIBATh

(BBICOKMI YPOBEHb)

TIpYeMbl OTHMCaHUs
9KCIepUMeHTaTbHbIX
JlAaHHBIX Ha OCHOBE
BBICIIIEN U 3/1eMeHTapHOU
MaTeMaTHKH; 3HaeT
rpaHUYHbIe YCIOBUS
TIPUMEHUMOCTH
MareMaTHuyeCKUX
COOTHOIIIeHHI; 3HaeT
rpaduyeckue u
aHaJIUTAYeCKHe MeTO/Ibl
MaTeMaTHhyeCcKoro
aHa/M3a pe3yabTaToB
9KCIepUMeHTaTbHbIX
HCCJIe[JOBaHUM C
TipUMeHeHreM BbICIIIei
MaTeMaTHKU;

9KCTiepUMeHTaIbHbIe
pe3yJIbTaThl C IOMOILBIO
MaTeMaTH4eCKUX
BbIDa)KeHU B BUJIE
anrebpanyecKux
ypaBHEHHH, a TaKxe
ypaBHEHHH B YaCTHBIX
TIPOU3BOJHBIX; YMETh
TIPUMEHSITh TTPO/IBUHYThIE
Y CTaHZApTHBIE MaKeTbl
TIPUKJ/IAIHBIX TIPOrPaMM
J1s1 00paboTKU
9KCIePUMEHTaTbHBIX
JAHHBIX.;

* CTaHJAPTHBIMU U
MPO/IBUHYTHIMHU
NIPOrpaMMHBIMU
cpeACcTBaMu
KOMITbFOTEPHOT0
MO/IeJTUPOBaHUS;

Xoporiio (6a30BbIit

¢ MareMaTuueckue

¢ OIMIMChIBATH

¢ CTaHAapTHBIMU

YPOBeHb) IpHUeMbl OITHCAHMS SKCTIepUMeHTa/IbHbIe MpOrpaMMHBIMH
OT/e/bHBIX pes3y/bTaThl C [IOMOIIBI0 | CPeACTBaMU
9KCIIepUMeHTaIbHbIX MaremMaThyeCcKux KOMIIBEIOT@PHOI'0
[@HHBIX C IPUMEHeHUeM | BbIPDa)KEHWH B BUJle MO/ e/TMpOBaHNS;
3/IeMeHTApHOM U BBICIIEH | anrebpandecKux
MaTeMaTHUKH; 3HaeT yPaBHEeHUH, JI0MyCKaeT
rpaHUYHbBIE yCIOBUA HETOUHOCTH IIpU
NMPUMEHUMOCTH OINUCaHWX ypaBHeHU! B
MareMaTrhyecKux YaCTHBIX IIPOU3BOAHBIX;

COOTHOLLIEHUH; 3HaeT YMEeTb NPUMEHATh
MEeTO/IbI CTaH/apTHbIE I1aKeThbl
MaTeMaTh4eCcKoro NPUK/IaJHBIX IPOrPpaMM
aHaJiu3a pe3y/bTaToB Juist 00paboTKH
9KCIIepUMeHTaIbHbIX 9KCIepUMeHTaIbHbIX
WCC/IeIOBaHUM; JlaHHBIX.;

YI0BNETBOPUTE/IBH | * MaTeMaTU4eCKUe U * OIHUCHIBATH * Tpebyer

0 (TIOpOroBEIi rpacdrueckrie IpreMbl SKCIIepUMeHTa/IbHbIe COIIPOBOXKAEHUS TIPU

YPOBEHb) OITUCAHUSA pes3y/IbTarhl C [IOMOLLBI0 | T10/1b30BAHUU
SKCIIepUMeHTAaIbHbIX MaremMaThyecKux CTaH[apTHBIMU
JaHHBIX; 3HaeT METO/bI BbIp&)KEHUI B BU/JIe IIpOrpaMMHBIMHU
MareMaTh4ecKoro anrebpanuecKux cpefcTBaMu
aHau3a OTAe/bHbIX ypaBHeHuM, TpebyeT KOMIIBFOT@PHOI0
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pe3y/ibTaToB
9KCTIepUMeHTaTbHbIX
HCCJIe/JOBaHMI C
WCTIO/Th30BaHUEM
3/71eMeHTapHON
MaTeMaTHKU;

HaOJ/TFOIeHUsT TIpU
HalWCaHWUM YPaBHEHUH B
YaCTHBIX MPOU3BOJHBIX;
yMeeT MPUMEHSTh
CTaH/IapTHbIE MaKeThl
TIPUKJ/IA/IHBIX TIPOrPaMM
J1s1 00paboTKH
9KCIePUMEHTATbHBIX
JAHHBIX.;

MO e/TMPOBaHHA;

Tabnuia 7 — STansl

2.3 Komnerenuusa OITK-4

OTIIK-4: criocobHOCTBIO YUUTHIBaTh COBPEMEHHbBIe TeH/IeHIIMY Pa3BUTHS TEXHUKU U TeXHOJIOTHI B
CBOeli rpodeccroHabHOMN AesITeTbHOCTU.

st hopMUpoOBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILeCTBUTD Psifi ITAroB. DTarbl HOPMUPOBAHKS
KOMIEeTeHL[UM, TpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM M UCIOJIb3yeMble Cpe/CTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabmutie 7.
OpPMMPOBaHUsI KOMITETeHL[MH U UCI0JIb3yeMble CPeJICTBA OLleHUBaHUS

CBSI3b C 3aKOHaMHU (U3UKY;
OMKCaHKe ONTUYEeCKUX
SIBJIEeHUM KaK
COBOKYITHOCTH
reoMeTpUUeCKHUX,
BOJIHOBBIX,
3/IEKTPOMAarHUTHbBIX 1
KBAHTOBBIX SIBJIEHU;
OCHOBBI OITHUKHU
["ayCcCOBCKUX MMyUYKOB,
OTITUKY BOJTHOBOZIOB,
Dypbe-oNTUKU U
rosiorpacvv; OCHOBbI
TIO/ISIpU3al[MOHHON U
HEeJIMHEMHOH OITHKH,
3/IEKTPOONTUKH,
KBaHTOBOM ONTUKH,
OMTHKMU TO/TyIPOBOJHUKOB

CocraB 3HaThb YMmeTb Bnagets
Copeprxkanve 3aKOHbI JIMHEWHOUW U aHa/IM3UPOBaTh CJIOKHbIE | HABBIKAMU T10
3TaroB HeJIMHEeWHOM ONTUKU U UX | ONTUYEeCKUe SIBJIEHUS; MPUMEHEHHUI0 ONTUYeCKOM

WCTO/Ib30BaTh Ha
TIPAaKTHKe ONTUYeCKUe
METO/IbI PellleHHsT HayuHO-
TeXHUYECKUX 3a/1a4;
TI0/Tb30BaThCsl OCHOBHBIMU
ONTHYe CKUMU TTPHOOpaMH;
TIPOBOZIUTEL PaCyUeThl
ONTHYECKUX CUCTEM U
aHa/IM3UPOBaTh
TIO/TyY€HHbIe JIaHHbIE

(U3UKY K HAYyUHOMY
aHa/IM3y CUTyaLuU MpU
CO3/]JaHUU HOBOWM TEXHUKU;
B/1a/leTh TIOAX0[AaMH K
OTMMCAHHUIO ONITUUECKUX
SIBJIeHUW B MIpUpO/ie Y TIpU
pellieHun
TeXHOJIOTUUEeCKUX 3a/iay;
MPUMEHSITb ONITUUeCKUe
METOZbI /1JI51 PeLleHUst
(U3UKO-TeXHUUEe CKUX
3a/jau, IPUMEHSITh 3aKOHbI
OTTHKU, OTIPe/Ie/isiTh
XapaKTepPUCTUKU
CTeKTpaJIbHBIX PUOOPOB

Buapbl 3aHaTHiA

* Kypcosast pabora
(npoekr);

* VHTepaKkTHUBHbIE
nabopaTopHbIe 3aHATHSI;
* VHTEpaKkTUBHbIE
JIeKLIUY;

* [lpakTnueckue
3aHATUS;

* JlaboparopHbie
paboTHI;

* Jlekumu;

* CamocTodTenbHas
pabora;

* lHTepakTUBHbIE
TipaKTHYeCKUe 3aHsTHSI;

* KypcoBast pabota
(npoekr);

* lIHTepakTUBHbIE
nabopaTopHbIe 3aHATHUS;
* lIHTepakTUBHbIE
JIeKLIUY;

* [lpakTuueckue
3aHATHS;

* JlabGopaTtopHble
paboThI;

* Jlekuuu;

* CamocTosiTe/ibHast
pabora;

* llHTepakTUBHbIE
TpaKTUYeCKUe 3aHsITHS;

* llHTepakTuUBHBIE
nabopaTopHble 3aHSATHUS;
* JlaboparopHbie
paboThI;

* CamocTosTenbHas
pabora;

* lVHTepaKkTHUBHbIE
MpaKTUYeCKUe 3aHsTHS;
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Wcnons3yemsble
cpeacTBa
OLleHVBaHUs

* Otyet no
naboparopHoii pabore;
* Ornipoc Ha 3aHATHUSIX;
* KoHcnekT
CaMOTIOATOTOBKY;

* Oryer 110 KypCOBOM
pabore;

e OK3aMe€H;

* IuddepeHLIIDOBaHHEI
U 3a4eT;

* Kypcosast pabora
(npoekr);

* Otyer no
naboparopHoii pabore;
* Onpoc Ha 3aHATHUSAX;
* 3almra KypCoBbIX
NIpoeKToB (pabor);

* KoHcrekT
CaMOTIO/ITOTOBKY;

* OrtueT No KypcoBOu
pabore;

* DK3aMeH;

* uddepeHIMPOBaHHbI
U 3auer;

* KypcoBast pabota
(npoekr);

* Otyet no
naboparopHoii pabore;
* 3ammra KypCoBbIX
MpoeKToB (pabor);

* Ortuer No KypCcoBOu
pabore;

* OK3aMe€H;

* uddepeHLIPOBaHHEI
1 3auer;

* Kypcosas pabora
(poekT);

dopMy/nvMpoBKa TMOKasaTeseldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEHL[MM TIpuBe/leHa B

tabuie 8.
Tabnuiia 8 — IToka3aTe/iM M KpUTEPHUU OL[eHMBAHMSI KOMIIETEHI[MH Ha JTarnax

CocraB 3HaTb YmeTb Bnanets
OT1mMuHO * 3aKOHbI IMHEMHOW U

(BBICOKHMI YPOBEHb)

HeTMHEeHHOW ONTUKYU U
WX CBSI3b C 3aKOHaMU
(bu3MKY; 3HaeT
MaTeMaTHuuecKoe
OTMCaHre ONTUYEeCKUX
SIBJIEHUM KaK
COBOKYTHOCTH
reoMeTpUyeCcKux,
BOJIHOBBIX,
3/IeKTPOMAarHUTHLIX U
KBAHTOBBIX SIBJIEHUI;
OCHOBBI OTITHUKHU
["aycCcoOBCKUX MMyUYKOB,
OTITHKU BOJTHOBO/IOB,
@ypbe-oNTHUKU U
rosiorpacri; OCHOBbI
T0JISIpH3al[MOHHOMN U
He/IMHeMHOM OIITHUKU,
3/1eKTPOOTITHKH,
KBAaHTOBOW OMNTUKH,
OTITHKU TO/TyTIPOBOJHY;

* TBOPYECKH
aHa/IM3UPOBaTh
pa3/InUHbIe CIIOXKHBIE
OTNTUYECKHE SIBJIEHNUS;
HAWTH TIOAXO/BI U
METO/IbI PelleHusT
Pa3/IMUHBIX HAyYHO-
TeXHUUYECKUX 3a/]ay;
TI0/Tb30BaThCSI
Pa3IMUHbIMU

OTTHYEe CKUMHU
niprbopaMu; TIPOBOIUTh
pacyeThl CIOXKHBIX
ONTUYECKUX CUCTEM U
aHaIM3UPOBaTh
TIO/TyUeHHbIe JaHHbIE;

* TIpaKTHUe CKUMHU
HaBbIKaMU 110
TPUMeHeHUI0 3aKOHOB
onTUYeCcKor (PU3HKU K
Hay4YyHOMY aHaIu3y
HeCTaHIapTHOM
CUTYyal[|¥ MPHU CO3[jaHUU
HOBOU TeXHUKU;
OpPUTHHA/IbHBIMU
MOJXOaMH K OTTHCaHUIO
IIIMPOKOTO Kpyra
Pa3/IMYHbIX OTITHYE CKUX
SIBJIEHUM B TIpHUPOJie U
TIPU PellieHUH CJI0XKHBIX
TeXHOJIOTUUeCKUX 3a7iay;
MIPUMEHSITh ONITUYeCKHe
METOZBI /IJIs1 PelleHust
(bU3MKO-TeXHUUEeCKUX
3ajjau, MpUMeHsIeT
pa3/inyHbIe 3aKOHbI
OTITUKH, OTIPeZie/iATh
XapaKTepUCTHUKU
pa3HO00pa3HbIX
CTIeKTpasbHbIX
npruOOpOB;

Xoportio (6a30BbIit
YPOBEHD)

* OCHOBHBIE 3aKOHBI
JIMTHeMHOW 1 HeJTMHeMHOM
OIITUKU U UX CBS3b C
3aKOHaMH (PU3UKHY;
MaTeMaThJeckKoe
OIMCAHME ONTUYECKUX
SIBJICHUH KaK
COBOKYTHOCTHU
reoMeTpUYeCKHUX,

¢ dHa/IM3MPOBATh
OIITYeCKHe ABJIEHUS;
HCII0/Ib30BATh HaA
IMPpAKTHUKE OIITUYEeCKHe
METOAbI pelIeHHsA
HAYyUYHO-TEXHUYECKHUX
3a/ia4; I10/1Ib30BdTbCA
OCHOBHBIMHA
OIITUYeCKMMU

* HaBBIKaMH 10
TIPUMeHEeHUI0 3aKOHOB
onTUYecKor (pU3MKU K
Hay4YHOMY aHa/In3y
CUTyallH; B/IafIeTh
MO/[X0/IJaMU K OMUCAHUIO
OTITHUYeCKUX SIB/IEHU B
TIPUPO/ie U TPU pellieHUU
TeXHOJIOTUUeCKUX 3a/iay;
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BOJIHOBBIX,
3/1eKTPOMarHUTHBIX U
KBAHTOBBIX SIBJIEHUH; B
OCHOBHOM 3HaeT OCHOBBI
ONTHKU ['ayCccOBCKUX
MyYKOB, ONTUKH
BO/THOBOZ0B, Dypre-
OTTHKU U Tosiorpaduy;
OCHOBHbI€ 3aKOHBI
TOJIIPY3aL[MOHHON U
HeJTMHEeNHHOHN ONTHKY,
3/1eKTPOONTHKH,
KBAHTOBOH OITUKY,
ONTUKU
TIOJTYTIPOBOJHUKOB;

niprbopaMu; TIPOBOIUTh
pacyeThbl ONTHYECKUX
CHCTEM W aHA/IU3UPOBATh
TIO/TyYeHHbIE JIAHHBIE;

TIPUMEHSITh ONTUYeCKHe
METOZbI /IJIsl pelleHust
(bU3MKO-TeXHUUEeCKUX
3ajjau, MPUMEHSITh
3aKOHBI OTITHKHY,
oripeJiesisTh
XapaKTepUCTHUKU
CTeKTPaJIbHbIX
1pubopoB;

YnoBneTBopUTeIbH
o0 (TIoporoBbii
YPOBEHD)

* OCHOBHbIE 3aKOHBI
JIMHEWHOMW U HeTMHeMHOU
ONTUKU; OMMCaHHe
OTTHUYECKHUX SIBIEHUH KaK
COBOKYTHOCTH,
BOJIHOBBIX,
3/1eKTPOMarHUTHBIX U
KBaHTOBBIX SIBJIEHUH; B
OCHOBHOM OCHOBBI
OITHUKHK ['ayCcCOBCKHX
MyYKOB, ONTUKH
BOJIHOBOZIOB, Pyphbe-
OITHKU U Tosiorpaduy;
OCHOBBI
TMOJIIPY3aLMOHHON U
HeJTMHEeMHOH OI1;

* aHaA/IM3UPOBAThH
TIPOCTBIE ONITUYECKUEe
SIBJIEHUST; TI0/Tb30BaThCSI
OCHOBHBIMHU

OTTHYEe CKUMU
nipubopaMu; TIPOBOIUTh
TIPOCTBIE pacueThbl
ONTUYECKUX CUCTEM U
aHa/IM3UPOBaTh
TIO/TyUeHHbIe JaHHBIE;

* HaBbIKaMH 10
MIpUMeHEeHUI0
OITHYeCKOW (PH3MKHU K
aHa/IM3y CUTyaluy TIpy
OTKCaHUU ONTHUYECKUX
sIB/IEHUM; IPUMEHSITh
OTITHUYeCKHe MEeTO/bl /ISt
pelieHus: hHU3UKO-
TeXHUUeCKUX 3a/iau,
OTIpe/iesisATh
XapaKTepUCTHKU
CTeKTpasbHbIX
nipruOOpOB;

AeATe/IbHOCTHU, XdPadKTePHU3YIOIUX STallbl

3 TunoBble KOHTPO/IbHbIE 3a/{aHUA
st peanmu3anuyl BBIIIETIEPEUMCIEHHBIX 3a/lau 00y4YeHHs] UCIIOJb3YIOTCS TUIIOBbIe KOHTPOJIBHBIE
3aflaHUsI WK WHbIe MaTepHasbl, HeoOXoAUMble /IS OLeHKW 3HaHWH, YMeHWH, HaBbIKOB W (W/IM) OIIbITa

06paaoBaTeJleoﬁ MporpamMmmsl, B CjieAyrouiemM CcOCTaBe.

MOBEPXHOCTU MeETa/l/ld

3.1 Boripocbl Ha CaMONOATrOTOBKY
— 1 H3mepeHue OCHOBHBIX (oTOMeTpHuecKux BenuuuH 2. [Ipe/nomyieHWe W OTpakeHHWe Ha

3. MmHoronyueBasi UHTepdepeHLUs.

(opmMMpOBaHUsl KOMIIeTEHLIMA B TIpoLlecce OCBOEHUS

Wnrepdepomerp Pabpu-Ilepo 4.

[TpubnmkeHre TeoMeTprUUeckol onTuky 5. [Tonsipu3arnioHHble ycTporicTBa CTyeHT 3ammuiiiaet pedepar
TI0 O/IHOY BBIOPAHHOW UM TeMe.
— 6. Cnekn-untepdepometpusi 7. IIpocTpaHcTBeHHasi qucriepcusi 8. BomokoHHbIe CBETOBOJbI U

HNX MOJbI

9. TIlpoxoxzeHue cBeTa uyepe3 CiayuyaliHO-HeoAgHOpoAHyr cpeny 10. BriHyXAeHHOe

KoMOMHaI[OHHOe paccesiHie 11. BeiHyX/eHHOe paccessHue Manzenbintama-bpuintosna 12. JlazepHo-
WHAyLMpOBaHHas Tia3ma. 13. du3nueckass uHTepnpeTalusi BojiH fe bpoiins 14. ®ortosddexr CrygeHT
3amfuinaet pedepar 1o ofHON BEIOpaHHON UM TeMe.

3JIEKTPOMAIrHUTHBIX BOJIH Ha TIJIOCKOM rpaHulLie pa3szeJa. I/IHTEPQ)EPEHHI/IH CBETa .

3.2 TeMbl OIPOCOB Ha 3aHATUAX
— OnekTpoMarHuTHbIe KonebOaHus U BoHBI. @oTomeTpusi. OTpakeHHe U TIPeJIOM/IEHHE TI/I0CKUX

OrnTHKa aHU30TPOMNHBIX Cpef,.
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3.3 DK3aMeHaLOHHbIEe BOIIPOCHI

— 1. Onpeznenenve NMHEHHOW ONTHYECKOW cuctembl. 2. IIpsMoe aByMepHOe mpeoOpa3oBaHMe
dypre. 3. Ob6parHoe aBymMepHoe TpeoOpa3oBaHre Pypwe. 4. Teopema CBepTKH [/Is1 ABYMEPHOTO
npeobpa3zoBanus Pypre. 5. VIMITy/IbCHBIM OTK/IMK ONTHUECKOH cucTeMbl. 6. TlepematouHas (yHKIMs
ornTHYecKoi cructembl. 7. Teopema BeibopkH. 8. I'pannunble ycioBus Kupxroda. 9. MaTerpan ®pexens —
Kupxroda pis ciayuas AudpakiMi Ha OTBepCTHMM B Herpo3payHoMm 3kpaHe. 10. [IudpakiivioHHbIe
npubmkenuss Ppenens. 11. [dudpakiuonHsle npubmmkenus dpaynrodepa. 12. Metoxn dasoBoro
KoHTpacTa. 13. KorepeHTHasi ornTuhyeckasi cMcTema AJisi (PUIbTpal[id B UaCTOTHOM IPOCTpaHCTBe. 14.
[TepenarouHas GyHkims bunbrpa. 15. MoauduLpoBaHHas riepegatouHast QyHKLMsS GUIbTpa.

3.4 TeMbI KOHTPO/IbHBIX padoT
— 1. DOnekrpoMarHuTHble KosjeOaHusi W BosHBL. 2. ©oTtometpusi. OTpakeHHe U TIPeIOMJIeHHe
TJIOCKUX 371eKTPOMarHUTHBIX BOJIH Ha IJIOCKOM rpaHuLie pa3zena. ntepdepenims cseta. 3. Judpakius
cBeTa. OnTyKa aHU30TPOIHBIX CPef.

3.5 Bonpocsl AnddepeHImpoBaHHOr0 3aueTa

— Cxema KOTe@pPeHTHOM OINTHYeCKOW CUCTeMbI [jisi MHOTOKaHa/lIbHOW (PUIBTpAllid B YaCTOTHOM
npocTpaHcTBe. OnTUUYecKass cxema /s 3arvdcd (puibTpoB MeTtozioM Banpaep Jlrorta. OmpeeneHue
cornacoBaHHoro ¢unsrpa. Kakum obpa3om Ha Bbixofe ronorpaguueckoro koppensropa Banzep Jlrorta
BO3HHMKAeT SIPKOCTHOe KoppensiuoHHoe Tione? . CriocoObl mepemMHOeHuss @Dypbe — o00pa3os
aHaIM3UPYeMOTO U 3TaJIOHHOTO HW300pakeHWit B Koppesisitope Bawuzep Jlrorta. . Kakumu crocobamu
BBITIO/THSIETCSI  CMEKTPa/bHbIM aHaau3 B3aMMHO MOJY/IMPOBaHHBIX CIeKTpoB? . OnThueckas cxema
reTepOAMHHOTO OMNTUUeCKOro Koppessitopa. [IpuHLMN paboThl AUHAMHUECKOTO Trosiorpadruyeckoro
KoppensTopa. IlpermyljectBa BOJIOKOHHO-ONTUUECKUX CHUCTEM Tiepefjadyd [0 CPaBHEHUIO C
nekTpuueckuMu. CTpPYKTypHasi CxeMa BOJIOKOHHO-OINTHYECKOW CUCTeMbl Tepefauyud. OCHOBHbIE THIIbI
ONTUUECKUX BOJIOKOH. YWC/OBasi ameprypa OINTHYECKOTO BOJIOKHA. MexaHW3Mbl, TPUBOJALLME K
3aTyXaHHUI0 ONTUYeCKOI'0 CUTHasla B BOJIOKHe.

3.6 Tembl 1ab0paTOPHBIX padoT
— MWccnepoBanue (ha30BbIX MOPTPETOB FapMOHWYECKHX U 3aTyXalOIUX KojiebaHui
— HWccnemoBaHye XapaKTepPUCTHK KPEMHHEBOTO TTOJTYTIPOBOJHUKOBOTO (hOTOAMO/IA
— OrTpaxeHHe CBETOBBIX IMYYKOB OT TJIOCKOM TPaHMUIIbI pasfiesla «BO3AYX — [AUJIEKTpUUecKast

cpeaa»

— OnekTpoonTHyecKast MOAY/ISALUS ONTHUECKOTO W3/TyUeHUsT

— U3yueHne OCHOBHBIX SIBJIEHWM WHTephepeHIMd CBeTa C TIOMOILbI0 HHTepdepomeTpa
MaiikenbcoHa

— MUccnenoBanne sddekra ¢da3oBo AeMOAyIALMA B aIalITUBHOM  Tosiorpadyyeckom
vHTepdepomMeTpe

— W3yuenue snektpoonTuueckoro 3¢ dekra B uuTepdepomerpe KameHa

— HWccnenoBanve sneKTpoonTUueckoro 3¢ddekra B HeJIMHEMHBIX ONTHYECKUX KpUCTasylaX Ha
6a3e uaTepdepomerpa Maxa-IleHzepa

— HWccnenoBaHre XapakTeprUCTUK MHXXEKLIMOHHOTO M0JTyTIPOBOJHUKOBOTO Jla3epa

3.7 TeMbI KypCOBBIX IPOEKTOB (Pador)

— 1. ViccnenoBanve BOMHOBOAHBIX MOJ, TJIaHAPHBIX TPa/IM€HTHBIX ONMTUYECKUX BOTHOBOZOB. 2.
WccnenoBanve camofu@pakiMi CBETOBLIX BOJH Ha OTpakaTe/bHbIX (oTOpedhpakTUBHBIX pellleTKax. 3.
VccnenoBaHve  MPOCTPaHCTBEHHOTO — ONTUUECKOTO  CoMWTOHA. 4. VcciemoBaHue — BCTPEYHOIO
JIBYXBOJIHOBOTO B3aUMOZeMCTBUS B KPUCTaJLJIe Kjlacca CUJIEHUTOB NpY (Pa30BOM MOJY/SILIUU CUTHAbHOTO
nyuka. 5. VccnenoBaHve [BYXITYUKOBOTO B3aMMOJEWCTBUSI CBeTa Ha JAWHAMHUUYECKOW rosorpamme. 6.
WccnenoBaHue [JuHaMUuUeCKOW TrosiorpaMMbl B (doTopedpakThBHOM KpucTtaine. 7. VcciegoBaHue
OTpa)kaTesbHbIX AMHAMUUeCKHX roJIorpaMM B KpUCTasljie TUTaHaTa BUCMYTa.

4 MeTognueckye MaTepHaJsIbl
Inst obecrieueHus: mporiecca oOyueHHst U pellieHus 3afiau 00y4yeHUs] UCIIONMb3YIOTCS CIeAyIoIe
MaTepuarlbl:
— MeTOAMYeCKHe Marepuasbl, Ompejensioljyde TMpoLeaypbl OLeHWBaHWS 3HAaHWUW, YMEHUH,
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HaBbIKOB W (WIM) OMbITa [AeSATelbHOCTH, XapaKTepU3YIOL[UX 3Tarbl (OpP-MUPOBAHUS KOMIIETEHLIWH,
corsacHo 11. 12 paboueii TporpaMMel.

4.1. OcHoBHas 1uTeparypa

1. BonHoBas onTuka : YueOHoe mocobwe s By3oB / H. U. KanureeBckuii. - 4-e wu3f.,
crepeotunt. - CII6. : Jlanb, 2006. - 465[15] c. : moptp., wi. - (YuebHMKH A1s By3oB. CrelyanbHast
nureparypa) (Hannuue B 6ubmoreke TYCYP - 29 5k3.)

2. Bsenenue B onTuueckyro ¢Gu3MKy: YueOHoe rocobwe / Illangapoe C. M. - 2012. 127 c.
[SnekTponHsIii pecypc] - Pexxum poctymna: http://edu.tusur.ru/publications/2196, cBob6ogHbI#.
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4.4. Pecypcol cetu UHTEpHeT

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE U MOUCKOBbIE€ CUCTEMBI
1. OOGpa3oBarebHbBIN [TOPTA YHUBEPCUTETA, OMOIMOTeKa YHUBEpCUTETA
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