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 Mi-'r.-'-.'.l. 1B "....'..n 'w..:.-;:-l-li-.k'|-..--':':.ﬂ'-.inli.'-.f:l.-’-i-.:'.'.

Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
BBegenue B ¢poToHNKY 1 onToMHGPOPMATUKY

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: 1

Cemectp: 1

YuebOHbI 11aH Habopa 2016 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 1 cemecTp Bcero EayHuiib
1 Jlekuuu 18 18 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopaTtopHbIe 3aHATHS 18 18 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 54 54 4yacoB
5 CamocrosiTesibHasi paboTa 54 54 4acoB
6 Bcero (6e3 3x3ameHa) 108 108 4yacoB
7 OO6asi Tpy0eMKOCThb 108 108 4yacoB
3.0 3.0 3.E

OuddepeHiiipoBaHHbIi 3aueT: 1 cemecTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
nporokot Ne 51 or« 1 » 7 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 12.03.03 ®oToHMKa u onTouH(dOpMatuKa, yTBep)KAaeHHoro 2015-09-03 roga,

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

Pa3paboTumku:

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

3aBeayromumii obecreunBarolei Kad.
OI1 [MManpapos C. M.

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

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

oIl [langapos C. M.
OKCIePThI:

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

1.1. ITes1 AMCLUIIIUHBI
W3yueHre oOImMX MpefcTaBaeHUM 0 (OTOHMKe M OMTOMH(GOpPMaTUKe KaK O HOBBIX aKTyaTbHBIX
HaripaB/IeHUsIX Pa3BUTHUS HAYKU U TEXHUKY;
v3yuyeHUe UCTOPUHU CTAaHOBJIeHUsI U (POpMUPOBaHUs (POTOHUKK U ONTOMH(OPMATHUKU, B3aUMOCBSI3U
(hOoTOHMKM U ONTOMH(POPMATUKU C JAPYTMMHU OOMACTIMU HAayKd U TEXHOJOTMM, POMUA ONTUUYECKUX
MaTepuasioB KakK OCHOBBI pa3BUTHS (DOTOHUKHU U ONTTOMH(OPMAaTHUKHU.

1.2. 3agauM JUCIHUILIMHBI
— U3yueHue (hu3nueCcKuX 3aKOHOMEPHOCTEH MPOSIB/SIOIIMXCS TTpU paboTe MprOOpPOB POTOHUKHU
Y ONTOMH(OPMaTUKH

2. Mecro aucuuningsl B crpykrype OITIOII

OucuunivHa «Beegenue B ¢poToHuKy U ontouHpopmatuky» (B1.B.O1.5) otHOocuTCs K 60Ky 1
(BapuaTHBHas 4acCTh).

[pepiiecTByOIMMH  AUCLUMIUIMHAMY,  (OPMUPYIOLUMM  HauajbHble 3HAHUsS, SIBJSIOTCS
c/ieayrolye JUCHUIIIUHBL: VTHOCTpaHHbIN 513bIK, VIH(hOopMalMoHHbIe TexHOMoruu, MaTtemMaruka, XUMUSL.

[Tocnepyol¥MU JUCLIMITIMHAMU  SIBJISIOTCS: KBaHTOBasg MexaHMKa, KorepeHTHas OINTHKa WU
rosiorpadusi, OnTrueckre MeTobl 00paboTku MHMGopMaryu, OnTHUeckoe MaTepuanoBefeHre, OCHOBBI
ontonHpopMaTuk, OcHOBBI (hoToHMKH, [IprOOPHI KBAaHTOBOHW 3/EKTPOHWKM M (OTOHUKH, YueOHO-
uccieioBatesibckass pabora B cemectpe, ®Pusnka, dusnueckde OCHOBbI KBAaHTOBOM U OMNTHYECKOU
3/1eKTPOHUMKA, DJIEKTPOTeXHUKA U 3/IeKTPOHUKA.

3. TpeboBaHusA K pe3y/jbTaTamM 0CBOEHHs JUCLUIITHHBI

[Mpotiecc u3yueHUs JUCLIMIUIMHBI HarlpaB/ieH Ha (OpMUPOBaHKE CJielyIOIMX KOMITEeTeHL1ii:

— OIIK-1 cnocoGHOCTBIO Mpe/CTaB/sATh aZleKBaTHYI0 COBDEME@HHOMY YDOBHIO 3HaHUI HayuHYIO
KapTMHY MHUpa Ha OCHOBe 3HaHHSl OCHOBHBIX I0JIOKEHWUM, 3aKOHOB U METO/I0B eCTeCTBEHHbIX HayK U
MaTeMaTHuKy;

— OIIK-2 crioco6HOCTBIO OCYIIeCTB/IATh TIOMCK, XpaHeHue, 00paboTKy v aHa/in3 WHGOPMaLUU
W3 pa3/IMYHbIX UCTOYHUKOB W 0a3 /IaHHBIX, MPEJCTaB/IATh ee B TpeOyeMoM (opMmare C MCI0/Ib30BaHUEM
VH(POPMaLMOHHBIX, KOMITbIOTEPHBIX 1 CETEBbIX TEXHOIOTHH;

B pe3ysnibraTe M3yueHUs JUCLIMTUIMHBI CTYIEHT JOKeH:

— 3HaThb (QyHAaMeHTa/lbHble TPUHLUMBI (OTOHUKA U ONTOMH(OPMATUKU - KaK O HOBBIX
aKTya/JIbHBbIX HallpaB/eHUSX DPa3BUTHSI HAayKW M TEeXHUKU Ha OCHOBE 3HAHWUS OCHOBHBIX IOJIOXKEHUH,
3aKOHOB M MeTOZIOB eCTeCTBEeHHbIX HAayK W MaTeMaTWKW; WCTOPHIO CTAaHOBJeHUS U (HOPMHUPOBAHUS
(OTOHMKM U ONTOMH(POPMATUKM KaK eCTeCTBEeHHbIM IMyTb Pa3BUTHUSI BBICOKHMX TEXHOJIOTHH; MeTOZbI
TIOMCKa, XpaHeHWsi, W aHaiu3a WHGOpMAlMKM W3 pa3/IMYHbIX HCTOUHUMKOB W 0a3 [aHHBIX, METO/bI
npeficTaBieHyss uHboOpMalMd O (GOTOHUKe U omnTouHbopMatHKe B TpebyemMom dopmare cC
UCTIO/b30BaHUeM  MH(OPMAIIMOHHBIX, KOMITBIOTEPHBIX W CeTeBbIX  TEXHOJOTWM;  TPUHLIUIIBI
(YHKLIMOHMPOBaHUSI YCTPONCTB M CUCTeM (DOTOHMKM Ha OCHOBe BOJHOBOJHBIX, HEJWHEHHbIX WU
TIepUOJMUeCKUX CTPYKTYD;

— yMeTb IpDUMEHSITb COBPeMEeHHble, aJileKBaTHble COBPEMEHHOMY YPOBHIO 3HaHUl MeTO/bl
TIOMCKa, XpaHeHUs!, 00paboTKK MH(POPMAL[|H, UCTIO/Ib3yeMble 7t pa3pabOoTKU U FKCITyaTalluid YCTPONCTB
U cucteM (DOTOHMKM OCHOBe 3HAHMsI OCHOBHBIX TOJIO)KEHHWH, 3aKOHOB U MeTO/I0B O BOJIHOBO/HBIX,
HeJIMHeMHBbIX U TMepUOJUUYeCKUX CTPYKTypaX C KCIOb30BaHHWEM HWH(GOPMALIMOHHBIX, KOMITbIOTEPHBIX U
CEeTeBbIX TeXHOJIOTUI;

— BJIafeThb COBPEMEHHBIMH T0AX0JaMU Pa3pabOTKH U IKCILTyaTaljii MPUOOPOB YCTPOWCTB U
cucTeM (DOTOHMKM Ha OCHOBE BOJIHOBOJHBIX, HeJIMHEMHBIX U MepUOANYECKUX CTPYKTYP; HaBbIKAMU 10
aZleKBaTHOMY TIDUMEHEHHWI0 3aKOHOB OINTHMKM K HAyyHOMY aHaiu3y sBjAeHWd B (OTOHHKE W
onToMH(pOpMaTHKe; BaJieTh MNOAX0AAMU K MareMaTH4eCKOMY OMNMCAaHUI0 ONTHYeCKUX sIBJIeHWH, B/1afleTh
MeToZlaMH TIOMCKAa W TpeAcTaBieHUs uWHpopMarud Ti0 ¢oToHMKe B Tpebyemom ¢Qopmare c
VCTI0/Ib30BaHNeM MH(OPMaL[MOHHBIX, KOMITbIOTEPHBIX U CETEeBBIX TEXHOTOTHH.
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4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO11jasi TPYAOEMKOCTh JUCIMIUIMHBI cocTaBnisgeT 3.0 3aueTHBIX eAWHUIILI U TIpeJCTaBleHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM /ieATeIbHOCTH Bcero yacoB CemecTpsl
1 cemectp

AynuTopHbIe 3aHATHSA (BCEro) 54 54
Jlekiun 18 18
[IpakTrueckue 3aHATHS 18 18
JlabopaTtopHble 3aHATHUS 18 18
CamocTositenibHast paboTa (Bcero) 54 54
[MToaroToBKa K KOHTPOJILHBIM paboTam 8 8
OdopmeHre 0TUETOB T10 JTaOOPaTOPHLIM paboTam 16 16
ITpopaboTKa JIEKIJMOHHOTO MaTeprasa 5 5
CamocTosiTenlbHOE U3yueHre TeM (BOIPOCOB) 12 12
TeopeTHYeCcKOM YacTu Kypca
Hamucanue pedeparos 5 5
[ToaroToBKa K mpakTUUeCKUM 3aHSITHSM, CEMAHapam 8 8
Bcero (6e3 sk3ameHa) 108 108
OO0111ast TPYJ0EMKOCTD Yac 108 108
3aueTtHble Eqvnuipl TpygoeMKoCTH 3.0 3.0

5. Coiep)xaHue AUCHMILTHHBI

5.1. Pa3jenbl JMCHUNIMHBI U BU/IbI 3aHATHN
Pa3zesnbl AUCIUTUIMHBI ¥ BU/IBI 3aHSITHI TIPUBeAEeHbI B Tabnwmie 5.1.
Tabnuiia 5.1 — Pa3genbl AUCHUTIIMHBI U BU/IBI 3aHSITUM

Ne Ha3aHus pa3zgenoB JUCLIATIUHBI

Jlektun
Bcero yacos
(6e3 sK3ameHa)
dopmupyeMmblie
KOMIeTeHI U1

o | CamocrosiTesibHasi paboTa

© | [IpakTUueCKHe 3aHSATHs
© | JlaboparopHble pabOThI

1 |BBegenue. [IpeameT u 3ajaumn 2 10 OIlIK-1,
(OTOHMKY M ONITOMH(OPMaTUKU OIlK-2

10 OIIK-1,
OIIK-2

N
o
D

2 | Teopus kosiebaHMA 2

3 |OnucaHue 31eKTPOMarHUTHBIX BOJIH 2 4 4 10 20 OIlK-1,
OIIK-2

4 |TeomeTpuyeckasi ONTHUKA 2 2 4 8 16 OIIK-1,
OIIK-2

5 |BBezsenue B MHTerpajbHyHO U 4 4 0 4 12 OIIK-1,
BOJIOKOHHYIO OTTHKY OIlK-2
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6 | BBezeHue B KBAHTOBYIO 3JIEKTPOHUKY, 4 4 10 14 32 OIIK-1,
HeJIMHeWHY0 ONTHKY U rojorpaduro. OIIK-2
7 |OnTuyeckre MeTOAbI Iepeadu, 2 2 0 4 8 OIlIK-1,
XpaHeHUs ¥ 00paboTKM MH(POPMALU OIIK-2
Utoro 18 18 18 54 108
5.2. CoaepixkaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKLUAM)
Cogiep>xaHue pasziesioB AUCLUTUIMH (T10 JIEKIUSIM) TIpHBe/ieHo B Tabnuie 5.2.
Tabnuiia 5.2 - CopepykaHue pa3zie/ioB AUCLUTIIMH (TI0 JIEKI[HSIM)
g g 5
= L =
S B2
CopeprkaHve pasziesioB JUCLIAIIIMHBI 110 < > T
HasBanus pasgernos ACP pasa ACH S 7 o E
JIeKLIUAM 8 g g
S g =
=Y o 2
= S}
1 cemecTtp
1 Beepenue. [Ipegmer u 3agaun AxXTyasnbHble TTPOOIEMbI U [I0CTHXKEHUSI 2 OIlK-1,
(hOTOHMKY M ONTOUH(OPMAaTUKH COBpeMeHHOU (POTOHUKU. TepMUHONIOTUS OIIK-2
B TIpeIMETHOM 00/1acTt (hOTOHUKU
Ntoro 2
2 Teopust KosiebaHMiA lapmonnueckuii curnas. [llkana 2 OIIK-1,
3JIEKTPOMarHUTHBIX KOJieOaHUH. OI1K-2
Knaccudukaius kosebaTebHbIX CUCTEM
1 KonebaTe/ibHBIX TiporjeccoB.Ob1ue
CBOMCTBA Kojie0aTe/IbHbIX CHCTEM C
O/THOM CTereHbI0 CBOOO/BI.
BeIHyX/1eHHbIe KoneOaHus. 3aTyXarorye
KonebaHUst
Nroro 2
3 OnmcaHue 3/1eKTPOMarHUTHBIX BOJIH | [1/10CKMe 371eKTpoOMarHuTHbIe BOJIHBI, 2 OIIK-1,
rapMOHHYe CKUe TUI0CKUe BOJIHBI U UX OIIK-2
cBOUCTBa. Jlucrepcus ceeta.
[Tonspusanus I0cKux
3JIEKTPOMAarHUTHBIX BOJIH. 3aKOH
COXpaHeHUs SHepruu JJist
3JIEKTPOMarHUTHOTO T0JIsl, BEKTOP
[TotinTuHra. IlornoiexHue.
Nroro 2
4 ['eoMeTpUyeCKas ONTHKA 3aKOH TIPSIMOJIMHEMHOTO 2 OITK-1,
pacripoCcTpaHeHus CBeTa. 3aKOHbI OIIK-2
OTpakeHUs1 Y TIpeJIOM/IeHUs] CBeTa.
[TonHOe BHyTpeHHee OTpakeHue.
Nroro
5 BBesieHue B MHTerpajabHYIO U du3nyeckue NPUHLIUIBL, UCII0/Ib3yeMble 4 OIIK-1,
BOJIOKOHHYHO OIITHKY B BOJIOKOHHOU U UHTErpaJbHOM OITHKE. OIIK-2

OcCHOBHBI€ TUIIbI BOJIOKOH U TeXHOJIOTUS
nonyyeHust. IloTepu B BO/IOKHaX,
Jicriepcysi BOJIOKOH. [1naHapHble U
TI0/I0CKOBBIE BOJTHOBO/IbI U YCTPOMCTBA
VIHTEerpanabHOM ONTHKHU.
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HToro 4

6 BBejeHue B KBAHTOBYIO @DOoTOHBI U UX CBOMCTBA. [IpyuHIMN 4 OIIK-1,
3/IeKTPOHHUKY, HEeJIMHEHHYO ONTUKY U | KBAaHTOBOI'O YCHUJIEHUS OIIK-2
roJiorpaguto. 3JIeKTPOMarHUTHBIX BOJH. Jlasepsl.

HenuHeliHast onTHKa, TeHepaliysi BTOPOi
rapMoHUKU. OCHOBHBIe (hr3UUeCKUe
TIPUHLUIIBI TO/I0Tpaduu

Ntoro 4
7 OnTuyeckue MeTOAbI Ilepejauy, WHudopMaloHHasi eMKOCTb KaHajia 2 OIIK-1,
XpaHeHUs ¥ 00pabOTKM MHpOPMAIUK | Tiepesiaudl JaHHBIX. ONTHUeCKHe CUCTEMBI OIIK-2

namMsiTi. ONTHYeCKUe CUCTEMBI
00paboTky MH(MOPMALHH.

HToro 2

Wtoro 3a cemecTp 18

5.3. Pazfenbl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneunBarIUMH (PeAbIAYIMMHA)
U obecreurBaeMbIMH (MOC/TeYIOIAMH) JUCHHUIUTHHAMHA
Pa3zesnbl JUCLIMTIIMHBI U MeXXAUCLUTUIMHAPHBIE CBS3U C 00ecrieurBaroiiuMi (TIpeIbIAYILUMU) U
obecrieuriBaeMbIMH (TT0C/IEIYIOIIUMU) JUCLIATTMHAMM TIPe/ICTaB-/IeHbl B Tab/viie 5.3.
Tabsuia 5.3 - Paszesnbl AUCLUIIMHBI U MEXX/IUCLIUITTMHADHbIE CBSI3U

Ne pa3sziesioB JaHHOM JUCIIUTUIAHBI, J7Is1 KOTOPBIX He0OX0JUMO

No HanMeHOBaHMe JUCLUILINH u3yyeHue 00ecrieurBarIX ¥ 00eCrieunBaeMbIX JUCLIUTIH
1 2 3 4 5 6 7
[IpeaiecTByroLyie JUCLUATIIMHBI
1 |MHOCTpaHHBIU A3BIK + + + +
2 |WHdopMaloHHbIe TEXHOIOTUU + +
3 |Maremaruka + + + + + + +
4 | Xumus + + + +
[Tocnepyroume AUCLIUIIIMHEI
1 |KBaHTOBasg MexaHUKa + +
2 |KorepeHTHasi oNTUKa U N N
rosiorpadus
3 |OnTuueckue MeTo bl 00pabOTKH N N
vH(bopMaL 1
4 | OnTrueckoe MaTepuasoBe/ieHre + + + + + + +
5 | OcHOBbI ONTTOMH(MOPMATHUKKU + + + + + + +
6 | OcHOBBI (OTOHUKHU + + + + + + +
7 | IIpubOpBI KBAaHTOBOM 3/IEKTPOHUKH N
Y (OTOHUKU
8 | YuebHo-HcceqoBaTebCKast N N N N N N N
paboTta B cemecTpe
9 | dusuka + + + + + + +
10 | dusnyeckue 0OCHOBbI KBAHTOBOW U N N + N

ONTUYECKOW 37IeKTPOHUKA

11 | Dy1eKTpoTexXHHKa U /1eKTPOHUKA + + +
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5.4. CoOTBeTCTBHE KOMIIETeHIHii, (JOpMHUPYeMBbIX NMPU U3yUeHUH JUCLUIUIMHBI, H BU/I0B 3aHATHI
CoOTBeTCTBHE KOMITETEHLUH, (OPMUDYEMBIX TIPU W3yuUeHUM [JUCLIMIUIMHBI, U BUOB 3aHSATUH
npe/icTaB/ieHo B Tabsurie 5.4
Tabmia 5. 4 — CoOOTBETCTBME KOMIETEHLMM W BHUJOB 3aHATHH, (DOPMHMPYEMBbIX TIPU H3yUeHUH
IUCIATUTUHBI

Bubl 3aHaTHM
m = =
S S S)
= = g \\=
= = 3]
S T T a,
= o] ] =
il = o o <
5 = < = o ®opMbI KOHTPOJISA
E e & T 5
= < & £
S = S e &
N = ) )
E o B
X =) 1%
© O o
: : :
~ &
OIIK-1 + + + + KonTtposbHasi pabora,
KoHcriekT camMonogroToBky,
Otuet 110 1abopaTopHOi
pabore, Orpoc Ha 3aHATHUSIX,
Tecr, Pedepar,
IuddepeHLipoBaHHbII
3aueT
OIIK-2 + + + + KonTtponbHas pabora,
KoHcneKT caMorioiroToBKH,
Ortuet 10 1TabopaTOpHOA
pabore, Oripoc Ha 3aHATHSIX,
Tecr, Pedepar,
OuddepeHiiMpoBaHHbIN
3auer

6. IHTepaKkTUBHBIE MeTOABI M (OPMBI OpraHu3auu 00yYeHHs
He npegycmotpeno PYII

7. JTaGopaTopHbIA MPAKTUKYM
CojiepskaHue 1abopaTopHbLIX paboT rpuBesieHo B Tabmuiie 7.1.
Tabsuia 7. 1 — CopeprkaHue j1labopaTOpHBIX paboT

g g s
E 4=
3 = =
Z 5
[«F]
Ha3BaHus pa3zenos CopmepskaHue 1abopaTOpHBIX paboT S 7 25
s | ES
2 o O
= ©
1 cemecTtp
3 OnumcaHue 371eKTPOMarHUTHBIX BOJH | [lonsipyu3anus. 4 OIlK-1,
Utoro 4 OlIK-2
4 I'eomeTpuueckast ONTUKA 3aKOHBI OTpaykKeHUs U MPeIOMJIeHUS. 4 OIIK-1,
Utoro 4 OlIK-2
6 BBejeHue B KBAHTOBYIO ['eneparjyisi BTOpO¥ rapMOHHKH JIa3€PHOT0 4 OIIK-1,
3/IEKTPOHKKY, HeJTMHENHYIO ONTUKY U | U3/TyUeHHs OIIK-2
ronorpagwo. dopmuUpoBaHUe OTpakaTe/IbHbIX 6
rojiorpamMmm B KpUCTa/ilaX TUTaHaTa
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BHCMYTa

Ntoro 10
Wtoro 3a cemecTp 18
8. IIpakTHUyecKue 3aHATUSA
CopeprkaHye MpaKTHUeCKUX paboT npuBeseHo B Tabmuie 8.1.
Tabnuiia 8. 1 — CojiepskaHre MpakTHYeCKUx paboT
oo R~
= L
3 = =
Z > 3
Hassanus paszenos CopepykaHue MpakTUYeCKUX 3aHATUN § o e GE
=
S =
2 &g
= S}
1 cemecTtp
2 Teopusi KosiebaHu CBoiicTBa KosiebaTelbHbIX CUCTEM C 2 OIlIK-1,
O/THOM CTereHbI0 CBOOO/BI. OIIK-2
BrIHYX/[eHHbIe KoslebaHusl. 3aTyXaroliye
KonebaHMs.
Ntoro
3 OnumcaHue 371eKTPOMarHuTHBIX BOJIH | [1710CKHe 3/1eKTpOMarHuTHEIE BOJIHBI, 4 OITK-1,
rapMOHUYe CKHe TJI0CKHe BOJIHBI U UX OIIK-2
CBOICTBa
Ntoro 4
4 'eomeTpuyeckKasi ONTHKa 3aKOH MPSIMOJIMHEUHOTO OIIK-1,
pacrpocTpaHeHus: CBeTa. 3aKOHbI OIlK-2
OTpakeHUs1 Y TIpeJIOMJIeHUs] CBeTa
Ntoro 2
5 BBesieHue B MHTerpajabHYy0 U [Torepu B BoJIOKHaX, JUCIIEPCUS BOJIOKOH. 4 OIlIK-1,
BOJIOKOHHYHO OITUKY Vtoro 4 OIIK-2
6 BBezieHre B KBAHTOBYO [IpyHLUIT KBAHTOBOTO YCHJIEHUS 4 OIlIK-1,
3JIEKTPOHUKY, HEJIMHEUHYIO ONTHKY U | 3/IeKTPOMAarHUTHBIX BOJIH. ['eHepanys OIIK-2
rosiorpaguto. BTOPOI TapMOHUKU.
Nroro 4
7 OnThueckre MeTo/bI Iepeiauu, MNHudopmaloHHasi eMKOCTh KaHasia OITK-1,
XpaHeHUsI 1 00pabOTKY MHPOPMAIMY | TIepe/iauul JaHHBIX. OIIK-2
Nroro 2
Nroro 3a cemecTp 18

9. CamocrosiTesibHast paboTa

Busibl camocTosiTesTbHOM paboThI, TPYAOEMKOCT U (hOpMUpyeMble KOMIIeTEeHLIMH TIpe/[CTaB/IeHbI B

Tabmmre 9.1.

Tabsura 9.1 - Bugpl caMocTosiTesTIbHOM paboThI, TPYZI0EMKOCTb U (JOPMUPYEMbIe KOMITeTEHLIUH

Hassanus paszesnos

Bugpl camocTosiTe/TbHOM
paboThI

KOMIIeTeHLIMK1

TpyzoeMKoCTb
dopmMmupyeMblie

@DopMBI KOHTPOJIA
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1 cemecTp

1 Beegenue. [Ipegmer u
3a/1auu (POTOHUKU U
ONTOMH(GOPMATUKH

Harnucanue pedepatoB

CamocrosiTesibHOe
r3yuyeHue Tem (BOIPOCOB)
TeopeTUuUeCKOM 4acTH

Kypca

[TpopaboTKa eKIIMOHHOTO
Marepuana

Htoro

OITK-1,
OITK-2

Pedepat, KoHcrekT
CaMOTIO/ITOTOBKH

2 Teopus KoyebaHM

IToaroroBka K
MPaKTUYe CKUM 3aHATUSM,
CceMUHapam

CamocTosiTennbHOE
H3yuyeHue Tem (BOMPOCOB)
TeopeThueCKol 4acTu

Kypca

[TpopaboTKa JIeKLIMOHHOTO
Marepuasa

IToaroroBka K
KOHTPOJIbHBIM paboTam

Htoro

OIlK-1,
OIIK-2

Onpoc Ha 3aHATUSX, TecT,
Koncrniekr
CaMOTIO/ITOTOBKHU

3 Omnucauue
3/IeKTPOMarHUTHBIX BOJIH

IToaroroBka K
TpaKTU4Ye CKUM 3aHATUSM,
ceMHHapam

CamocrosiTesibHOE
r3yuyeHue Tem (BOIPOCOB)
TeopeTUYeCKOM 4acTH

Kypca

OdopmeHue OTUETOB T10
naboparopHbIM paboTam

ITogroroBka K
KOHTPOJIbHBIM paboTam

HNroro

10

OTTK-1,
OTIK-2

Ornpoc Ha 3aHATUSX, TecT,
KoHTposnbHas pabota,
Koncriekt
CaMOMOAroTOBKY, OTUeT
1o jlabopaTopHoii paboTte

4 'eomeTpuyeckas ONTHKa

ITogroroBka K
MpaKTUUYe CKUM 3aHATUSIM,
ceMHHapam

CamocTosiTesibHOE
r3yuyeHue Tem (BOIPOCOB)
TeopeThueCKol 4acTu

Kypca

ITpopaboTKa JIeKIMOHHOTO
Marepuasa

OdopmreHue O0TUETOB T10
nabopaTtopHbIM paboTam

Htoro

OIIK-1,
OIIK-2

Koncnekr
caMonoAroToBku, Omnpoc
Ha 3aHsaTusIx, OTueT 1o
naboparopHoii pabote

5 BBezneHue B

IToaroroBka K

OIIK-1,

Onpoc Ha 3aHATHSIX,
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WHTerpajbHy U MPaKTUYECKUM 3aHSATUSIM, OI1K-2 KoHcriekT
BOJIOKOHHYHO ONTUKY ceMHHapam CaMOTMOJTrOTOBKH

CamocrosiTennbHOe 2

r3yuyeHue Tem (BOIPOCOB)

TeopeThueCcKol 4acTu

Kypca

[TpopaboTKa eKIIMOHHOTO 1

Marepuasna

Ntoro 4
6 Beezenue B kBaHTOBYIO |[logroroska K OIIK-1, |Onpoc Ha 3aHATHAX,
3/IeEKTPOHUKY, MPAKTUYECKUM 3aHATUSIM, OIIK-2 KoHTposnbHas paboTa,
HeJIMHeWHYI0 ONTUKY U ceMHHapam Koncnekr
rosiorpaguto. CaMOCTOSTE/BHOE 2 caMo%oAFOTOBKHU, OTgeT

r3yuyeHue Tem (BOIPOCOB) 110 J1ab0paTOpHOM paboTe

TeopeTUUeCKOM 4acTU

Kypca

OdopmiieHre 0TUETOB TI0 4

nabopaTtopHbIM paboTam

OdopmiieHre 0TUETOB TI0 4

nabopatopHbIM paboTam

IToaroroBka K 2

KOHTPOJIbHBIM paboTam

Ntoro 14
7 OnTUuueckre MeTo/ibl IToaroroBka K 1 OIIK-1, |Ornpoc Ha 3aHATHSX,
repejauu, XpaHeHUs U MpaKTU4Ye CKUM 3aHATUSM, OIIK-2 KoHTposnbHas pabota,
00paboTKu MHpOpMaLIUKM | CeMUHapam KoHcriekr

[TpopaboTKa eKIIMOHHOTO 1 CaMOTIOATOTOBKH

Marepuasna

[ToaroroBka K 2

KOHTPOJIbHBIM paboTam

HToro 4
Wtoro 3a cemecTp 54
Ntoro 54

10. Kypcoeas pabora
He nipenycmotpeno PYII

11. PeliTuHroBas cucremMa jjisi OIfeHKH YCIIeBaeMOCTH CTY/AeHTOB

11.1. Ban/ibHbIe OLeHKH /I 3/IeMEeHTOB KOHTPOJIsl
Tabsuia 11.1 — BanbHbIe OLIEHKH /1151 37IeMEHTOB KOHTPOJISI

. . MakcumanbHbIN
. MaxkcuMasnbHbIN MaxkcuManbHbIN
OneMeHThI yueOHOM 6asu1 3a epuog Bcero 3a
6am1 Ha 1-yro KT c| 6ans 3a mepuof,
JleATeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHelL| cemecTpa
1 cemecTp
NuddepeHLIMPOBaHHBIM 30 30
3ayeT
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Koncriekt 2 2 2 6
CaMOIIOZIrOTOBKH!
KoHTposbHasi pabora 7 8 23
Oripoc Ha 3aHATHAX 4 12
OTuet 1o y1abopaTopHOM 10
pabore
Pedepar 7
Tect 6 6 12
Wtoro makcumym 3a 26 25 49 100
Tepro/,
Hapacraroym utorom 26 51 100 100
11.2. TTepecuet 0a/1I/I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a/IOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/[CTaB/IeH B Tabuile 11.2.
Tabnuiia 11. 2 — [TepecueT 6a//IOB B OLIEHKU 3a KOHTPOJIbHbBIE TOUKU
basnnbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka

> 90% oT MakcuMasibHOM cyMMbl bansioB Ha gaty KT 5

Ot 70% no 89% oT MakcuMasbHON cymMMbl OansioB Ha gaty KT

4
Ot 60% 10 69% OT MakCcHMManbHOW CyMMBbI OasioB Ha gary KT 3
2

< 60% oT MakcuMasnbHOM cymMmMmbl OansioB Ha gaty KT

11.3. ITepecueT cymMmMbI 6a/1/10B B TPAAMIMOHHYIO U MEeXAYHAPOAHYIO OL[€HKY
[TepecueT cymMbl 6a/ijioB B TPAAMLIMOHHYIO W MEXKIYHAPOAHYIO OIIeHKY Ipe/CTaB/ieH B Tab/vie
11.3.
Tabsuma 11. 3 — ITepecueT CyMMBbI 6a/IIOB B TPAIULIMOHHYIO U MEXKIYHAPOHYIO OLIEHKY

WToroBast cymMma 6asios,
Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHbIM Ouenka (ECTS)
3K3aMeH
5 (oTIMYHO) (3aUTEHO) 90 - 100 A (oT/IuHO)
85-89 B (oueHb x0poi110)
4 (xopolLo) (3auTeHO) 75 -84 C (xopor10)
70 -74 D ( )
OBJIETBOPUTEILHO
3¢ Y ) 65 - 69 o P
OBJIETBOPUTE/THHO) (3aUTEHO
i P 60 - 64 E (mocpencTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hike 60 6asioB F (HeyzmoBneTBOpUTEJIEHO)
3aUTeHO)

12. Yue6HO-MeTOAHUECKOEe U HH(OPMALIMOHHOE 00ecneyeHne JUCHUILTHHBI

12.1. OcHoBHas 1uTeparypa

1. BonHoBasi onTthKa : YuebHoe mocobue a1 By3oB / H. WM. KanureeBckuii. - 4-e u3f.,
crepeotut. - CII6. : Jlaub, 2006. - 465[15] c. : moptp., wi. - (YuebHuku ans By3oB. CrelyanbHast
mureparypa) (Jlyumme knaccuueckue yueOHMkH) (Kiaccrueckasi yueGHasi nureparypa 1o (usvke). -
ISBN 5-8114-0666-5 (Hanmuune B 6ubmmoreke TYCYP - 29 3k3.)

2. BBeneHue B KBAaHTOBYIO U ONTUUECKYIO I€KTPOHUKY: YuebHoe mocobue / bamkupor A. 1.,
[MMangapos C. M. - 2012, 98 «c. [DOnekrtponHbii pecypc] - Pexum  goctyma:
http://edu.tusur.ru/publications/1578, cBoOOAHBIT.

3. Kypc obueli ¢usuku : yue6Hoe mocobue gjist Bry3oB: B 3 T. / U. B. CaBenbeB. - 7-e u3f,,
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crepeoturt. - CII6. : Jlawb, 2007 - . - (JIyumme kmaccuueckue yueOHuku) (Krmaccrueckasi yueOHast
nmuTepatypa 1o ¢pusuke) (Yue6HUKHY A/ By30B. CrieljuanbHast muteparypa). - ISBN 978-5-8114-0629-6.
T. 2 : DnekrpuuecTBO U MarHetusM. BonHbl. Ontuka. - CII6. : Jlans, 2007. - 496 c. : ., mopTp., TabI. -
[Tpeam. yka3.: c. 493-496. - ISBN 978-5-8114-0631-9 (Hamuuue B 6ubmioreke TYCYP - 148 3Kk3.)

12.2. lono/iHMTe/IbHAA IMTEpaTrypa

1. TlpuknagHas ¢usnueckas oNTHKA : YdeOGHOoe rocobue nyis By3oB / VpunHa MuxaiiioBHa
Harubuxa, Bacumuii ApkagseBud MockaneB, Haramusi AuzapeeBHa [lonyiikuHa, Bagum JleoHuzoBUY
PynuH. - 2-e u3g., uchp. u gom. - M. : Beicias mkosna, 2002. - 564[4] c. : un. - bubmuorp.: c. 562-563. -
ISBN 5-06-004039-9 (B miep.) (Hanuuue B 6ubmoreke TYCYP - 22 3k3.)

2. HenuueiiHasi onTuka W oOpaimjeHne BosHOBoro ¢poHTta : MoHorpadus / Banentun
TeoprueBuu [Imutpues. - M. : @usmariut, 2000. - 256 c. : wi. - bubauorp.: c. 251-256. - ISBN 5-9221-
0080-7 (B mep.) (Hammuure B 6ubmorteke TYCYP - 3 3k3.)

3. Omnrtuueckue BosmHbI B Kpucrta/uiax : Ilep. ¢ anmi. / A. fApus, II. FOx ; mep. C. I.
Kpusowneikos, nep. H. U. Ilerpos, pen. nep. U. H. Cucaksas. - M. : Mup, 1987. - 616 c. (Hanuuue B
oubmoreke TYCYP - 5 3k3.)

4. Ontuueckas rongorpadus : B 2 T.: Ilep. ¢ anm. / JK. Anpwis [u ap.] ; pen. I Kondung,
pea.niep. C. b. T'ypeBuu. - M. : Mup, 1982 - . T. 1. - M. : Mup, 1982. - 374[2] c (Hanuuue B 6ubIMOTEKE
TYCYP - 7 5k3.)

12.3. YueOHoO-MeTOAMYECKOE TOCOOHEe ¥ MPOrpaMMHOe ofecreyeHmne

1. Tlonspusarus: MeToauueckde yKa3aHus K JjaboparopHoii pabore / AkpectuHa A. C.,
[Mlanmapo C. M., Illepouna B. B. - 2012. 12 c. [DnekTpoHHbIi pecypc] - Pexxum mgocrtyma:
http://edu.tusur.ru/publications/1063, cBoOOAHBIH.

2. TeHepauusi BTOpPOM TapMOHMKHM JIa3epHOrO W3/IyueHUs: MeTojguueckue ykKasaHus K
nabopaTopHbIM paboTaM [ijIsl CTYeHTOB HaripaBieHus "®OoToHWKa U onTouHpopMaTrka" / AKpecTrHa A.
C., Illangapor C. M., Illepbuna B. B. - 2013. 12 c. [DnekrpoHHbii pecypc] - Pexxum poctyma:
http://edu.tusur.ru/publications/4107, cBoOOAHBIT.

3. Bgenmenue B (oTOHUKY U onTuHGOpMaTUKy: MeToAuuecKde yKa3aHUsl IO TMpaKTUYeCKUM
3aHATUSAM M CAMOCTOSATeNbHOM paboTe CTY[AeHTOB Haripap/ieHusi "@®OTOHHWKA U omnTouH(opMaThKa" /
[Mlep6buna B. B., Illangapos C. M. - 2013. 20 c. [DnekTponHHbli pecypc] - Pexum poctyna:
http://edu.tusur.ru/publications/4108, cBoOOAHBIT.

12.4. Ba3bl AaHHBIX, TH)OPMAI[HOHHO CMIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. OOGpa3oBarenbHbIl [TOPTAI YHUBEPCUTETA, OMOIMOTeKa YHUBEpCUTETaA

13. Marepua/ibHO-TeXHHYeCKoe ofecrieueHHe JUCHHUITHHBI
1. KoMIibroTeps! € A0CTYIIOM B MIHTepHeT, JOCTYII K [IOUCKOBLIM CUCTeMaM
2. [lepeHOCHBIe MakKeTbl J1s1 IeMOHCTpaLMX Ha JIeKLHAX
3. [leMOHCTpaLMOHHBbIe I/IaKaThbl.
4. Ilpe3entauuu Ha IBM 110 BCem pasjenam Kypca.
5. TecTn! Anst 0OyueHMs1 ¥ IPOBEPKH 3HAHUM CTYZIeHTOB C MOMOLpi0 OBM. TecThl HCMONB3YOTCS
BO BpeMsl IPOBe/ieHus1 1abopaTOPHBIX 3aHSATUMN.
6. MeToanueckrie pyKOBOZCTBA 110 BCeM /1aDOpaTOPHBIM 3aHSTHSIM, YKa3aHHBIM B TIPOrpPaMMe.
7. MeTozueckoe pyKOBO/ICTBO TI0 CaMOCTOSITe/IbHOW paboTe 1Mo JUCLIUTIIMHE
8. IIpe3eHTaluu o TeMaT¥KaM CaMOCTOSITe/TbHBIX 3a/laHUU

14. ®oHpA O11eHOYHBIX CPEe/ICTB
@DOH/, OLIEHOYHBIX CPE/ICTB TIPUBE/IeH B TIPU/IOKEHUH 1.

15. MeTognueckue peKOMeH/Jaliy 110 OPraHU3aliiy U3yYeHUs AUCLUIIINHbI
be3 pekoMeHa11H.
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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/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
BBepenue B oToHUKY M onToMH(POPMATUKY

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: 1

Cemectp: 1

YuebHbIi 171aH Habopa 2016 roga

Pa3paboTumku:
— 3aB. Ka(. 31, npodeccop kad. 311 langapos C. M.

OuddepeHiiipoBaHHbIi 3aueT: 1 cemecTp

Tomck 2016
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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
OIlK-1 CTI0OCOOHOCTBIO MPE/ICTAB/IATh a/IeKBATHYIO HokeH 3HaTh hyHAAMeHTabHbIe
COBPEMEHHOMY YPOBHIO 3HaHWUW HAyUHYHO TIPUHLIUTIBI (POTOHUKU U
KapTHMHY MHpa Ha OCHOBe 3HaHUsI OCHOBHBIX OMTOUH(OPMATHKHU - KaK O HOBBIX
TOJIOKEHUM, 3aKOHOB Y METO/IOB €CTeCTBEHHBIX |aKTya/IbHbIX HAlpaB/IeHUsIX Pa3BUTHUS
HayK U MaTeMaTUKU HayKU U TeXHUKU Ha OCHOBe 3HaHUS
HOBHBIX TTOJIOXKEHUM, 3aKOHOB U METOZI0B
OIIK-2 CTIIOCOOHOCTBIO OCYIIIECTBISITD TIOUCK, OCHO OJIO’KEHHH, 3aKOHO €Ton0

XpaHeHHe, 00paboTKy U aHanMu3 WHGOpPMAaLIK
13 Pa3/IMYHbIX UICTOYHUKOB U 0a3 JJaHHBIX,
TIpe/ICTaB/IATh ee B TpebyemMom opmate
WCTIO0/Tb30BaHUeM WH(POPMAI[HUOHHBIX,
KOMITBIOTEPHBIX 1 CETeBbIX TEXHOIOTHUI

eCTeCTBeHHBIX HayK U MaTeMaTHKH;
VICTOPHIO CTaHOBJ/IEeHUS U (HOPMUPOBAHKS
(hOTOHHKM U ONTTOMH(GOPMAaTHUKU KaK
€CTeCTBEeHHbIN MyTh Pa3BUTHSI BbICOKUX
TeXHOJIOTUI; MeTO/[bI TIOWCKA, XPaHeHUS], U
aHas3a UH(OpMaLMY U3 Pa3TMUHbIX
VCTOUHHUKOB U 0a3 JaHHBIX, METO/IbI
nipeZicTaBeHys1 UHGoOpMaLu o (pOTOHUKe
¥ onTouHpopMaTHKe B TpeOyemMom
dbopmare ¢ UCOIb30BaHUEM
MH(POPMAaLMOHHBIX, KOMITBIOTEPHBIX U
CeTeBbIX TEXHOJIOTUM; IPUHLIUIIBI
(YHKLMOHHMPOBAHUS YCTPONCTB U CUCTEM
(OTOHMKY Ha OCHOBEe BOJTHOBO/HBIX,
HeJINHeMHBIX U IepUoiuueCKUX
CTPYKTYP; ;

[omkeH yMeTb IPUMEHSITb COBPEMEHHbIE,
a/leKBaTHble COBPEMEHHOMY YPOBHIO
3HAHWM MeTO/IbI TTIOMCKa, XPaHeHUs,
006paboTKu MH(MOpPMaIU, UCITO/Tb3yeMbIe
JU1s1 pa3paboTKK U IKCIITyaTaldu
YCTPOWCTB U cUCTeM (POTOHUKU OCHOBE
3HAHUsI OCHOBHBIX TIOJIO’K€HUM, 3aKOHOB U
METO/ZIOB O BOJTHOBOZHBIX, HeJTMHEHHbBIX U
NepruoJueCKUX CTPYKTYpax C
VCT0/Ib30BaHUEM MH(OPMAL[MOHHbIX,
KOMIIBIOTEPHBIX U CeTeBbIX TEXHOJIOTH;;
[oiokeH BaieTb COBpeMeHHbIMU
ToIXolaMu pa3pabOTKU M IKCIUTyaTaluu
TpUOOPOB YCTPOMCTB U CHCTeM (HOTOHUKH
Ha OCHOBe BOJTHOBOJHBIX, HEJTUHEMHBIX U
NeprUoJNUeCKHX CTPYKTYP; HaBbIKaMH 110
a/IeKBaTHOMY TIPUMEHEHHI0 3aKOHOB
OITHKHU K HAYYHOMY aHa/IM3y SIBJIeHUil B
(dhoTOHHKe 1 ONTOUH(pOpPMaTHKe; BNaleTh
MO/IX0ZlaMH K MaTeMaTUueCKOMY OMHCaHUIO
OTITHYeCKUX SIBJIEHUH, B/IaZleTb MeToJaMU
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TIOMCKA U TIpe/icTaBieHus MH(OopMaLyu 1o
¢doToHMKe B TpeOyeMoM ¢opmare C
WICTI0/Tb30BaHUEeM UH(OPMaLMOHHBIX,
KOMITbIOTEPHBIX U CETeBbIX TEXHOJIOTHUI.;

OO1e XapakTepUCTUKH TOKa3aTeseld ¥ KPUTEPUEB OLIEHUBAHMS KOMITETEHIIMH Ha BCEX 3Tarax
TIpYBeZieHbI B Tabmuie 2.
Tabsuiia 2 — O611Me XapaKTePUCTUKH MOKa3aTe/ied U KPUTEpUeB OLIEHUBAHUsI KOMIIETEHIWH T10 Taram

Tlokaszarenu u
KpUTEPUU

3HaThb

YmeTns

Bnagets

OTMyHO (BBICOKUI
YPOBEHb)

Ob6nazaet dhakTHueCKUMHU
Y TeOpeTHYe CKUMHU
3HAHUSIMM B TIpe/ieiax
M3yuaemMoi 06/1acTu C

O6nagaeT Auana30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /IJisi pa3BUTHsI
TBOPUYECKUX pelleHuH,

Kontposupyet paborty,
MIPOBO/IUT OLIEHKY,
COBEpIIIEHCTBYET JeUCTBUS
paboThI

MOHMUMAaHUEeM TPaHUI] abcTparupoBaHus
MIPUMEHUMOCTH npobieM
Xoporrio (6a30Bbii | 3HaeT (GakThl, NpUHIUIEL, |O6/MagaeT qUara3oHOM bepeT 0TBeTCTBEHHOCTH 3a

3a/au

YPOBEHbB) MIPOIIeCCHI, 00IIHe MIPAKTUYECKUX YMEHMUH, 3aBepIleHHe 3a/iay B
TIOHSITHSA B TIpe/iesiax TpeOyeMbIX /IS peLlIeHHsT | KCC/IeI0BaHUH,
n3yuyaemol obsactu oTIpe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0IMBAET CBOE

00/1aCTH HUCC/Ie[OBaHUS TIOBe/IeHHE K
o0cTosiITeNTbCTBAM B
peleHHuH mpobiem

YnoBnerBoputenbH | O6maziaetT 6a30BbIMU OG6nagaeT OCHOBHBIMHU PabGotaeT npu npsiMmom

0 (TTIOpOTroBBI OOIIMMH 3HAHUSIMU yMeHUsIMH, TpeOyeMbIMU | HaOJTroieHUH

YPOBEHbB) TSI BBITIOJTHEHMS TTPOCTBIX

MaTeMdTHUKHU.

2 Peamu3anus KOMIIeTeHI[HIH

2.1 Komnerennus OIIK-1
OTIIK-1: criocoOHOCTBIO TIPEACTaB/IsATh a/leKBAaTHYIH0 COBPEMEHHOMY YDOBHIO 3HaHWN HayuHYIO
KapTMHY MUpa Ha OCHOBe 3HaHHS OCHOBHBIX I0JIOKEHHUM, 3aKOHOB U METO/I0B eCTeCTBEHHbIX HayK U

st bopMUpoOBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILIeCTBUTh Psifi ITAroB. DTarbl HOPMUPOBAHKS
KOMIETeHL[UM, TpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM M UCIOJb3yeMble Cpe/CTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabuiie 3.
Tabsuria 3 — OTaribl HOPMUPOBAHMS KOMIIETEHI[UM 1 UCIIO/Ib3yeMble CPeZICTBA OLeHUBAHKS

3aKOHBI JTUHEHHON 1
HeJIMHEeMHOH OINTHKH U UX
CBSI3b C 3aKOHaMHU (U3UKY;
MareMaTHuecKoe
OIMHMCAHUE ONTHUYECKUX
SIBJICHUI KaK
COBOKYITHOCTHU
reoMeTpHUUeCKHUX,
BOJTHOBBIX,
3/IeKTPOMarHUTHBIX U
KBAHTOBBIX SIBJICHUM;
OCHOBBI reOMeTpHYe CKOM
ONTUKH, OITHKHA

YMeThb M0JIb30BaThCsl
OCHOBHBIMH ONTHYECKUMU
npubopaMu; TIPOBOAUTE
MaTeMaTHyeCKHe PacueThl
OTITHYECKUX CUCTEM U
aHa/IM3UPOBaTh
TIO/TyYeHHbIE ZIAHHBIE.
OPUEHTUPOBAThLCS B
MHOroo0pasuu
COBpeMEHHBIX IPHOOPOB
(hOTOHUKY U
onTorMH(OPMaTUKH

CocraB 3HaTb Y™meTb Bnagets
Copeprxkanve HayuHble /10CTHKeHUs aHa/IM3UPOBaTh CJIOKHbIE | HABBIKAMU T10
3TaroB COBpEeMEeHHOU (DOTOHWKH, |ONTUYECKUE SIBJIEHUS; MPUMeHEeHHI0 3aKOHOB

OTTHKU K HAyYHOMY
aHaJIM3y CUTYyallUu,;
B/Ia/IeTh TIOAX0JaMU K
MaTeMaThyeCKOMY
OTMMCAHHUIO ONITUUECKUX
SIBJIEHUW B MIpUpO/ie Y TIpU
pellieHun
TeXHOJIOTUYeCKUX 3a7iau
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BOJIHOBO/IOB U
rosiorpadvivi; OCHOBBI
HeJIMHeHOM U KBaHTOBOU
OTITHKH, (pr3nueckue
HayuYHble TIPUHIIUTIBI,
HCTIO/b3yeMbIe B
BOJIOKOHHOM U
WUHTErpajbHOMN OTTHKE;
OTITHYEeCKUEe METO/IbI
nepeziauu, XpaHeHUs 1
06paboTKu uHMOpMarIyH,
(bu3UecKre IPUHIUITBI
paboThl IpUOOpPOB
(hOTOHUKYU U
onToMH(OPMaTUKH

Buabl 3aHaTHM

* [IlpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

* [IlpakTuueckue
3aHATUS;

* JlabopaTopHbie
3aHATUS;

* Jlekumu;

* (CamocrosiTesibHas
paborta;

* JlaboparopHble
3aHSATHS;

* (CamocTosTenbHast
pabora;

Wcnons3yemblie
CpeCcTBa
OLIeHUBaHUs

* KoHTtposbHasi pabora;
* Otyet no
naboparopHoii pabore;

* Onpoc Ha 3aHATHsX;
* KoHCriekT

» KoHTposbHas pabora;
* Otyer no
naboparopHoi pabore;

* Onpoc Ha 3aHATHUsX;
* KoHcnekr

* Otyet no
nabopatopHoii pabore;
* Pedepar;

* uddepeHIIMPOBaHHBI
M 3aueT;

CaMOTIOJTOTOBKHU; CaMOTIO/ITOTOBKH; * uddepeHIIMPOBaHHbI
o Tecrt; « Tecr; 1 3auer;
* Pedepar; * Pedepar;
* [uddepeHuypoBanHsl | * [IuddepeHLIpOBaHHEI
U 3a4eT; U 3a4eT;
* uddepeHuypoBanHsl | * [IuddepeHLipOBaHHEI
Y 3ayer; Y 3ayer;
dopMy/nMpoBKa TOKa3aTejieil W KpuUTepreB OLeHMBaHUsSl [JaHHOM KOMIIeTeHLIMM TpUBeJeHa B
Tabmumie 4.
Tabmuija 4 — TToka3aresu ¥ KpUTepUU OLIeHUBAaHKsI KOMITeTEHL[MM Ha dTarax
CocraB 3HaTb Y™meTb Bnagets
OTnnyHO * CBOOOZHO BasieeT

(BBICOKMI YPOBEHb)

* HayyHble J0CTWKeHUs
COBpeMeHHOMW (hOTOHHKHY,
3aKOHBI TMHEHHOU 1
HeJTMHEeMHON ONTHUKU U
HX CBSI3b C 3aKOHAMU
¢busmky;
MaTeMaThyeckoe
OMHCAHWE ONTHYECKUX
SIBJICHUH KaK
COBOKYTTHOCTH
reoMeTpUYeCKHUX,
BOJTHOBBIX,
3/71eKTPOMarHUTHBIX U

* TBOpUYECKHU
aHa/IM3UPOBATh CJIOKHBIE
OTNTUYECKHE SIBJIEHNS;
YMeTh T0/Ib30BaThCsl
OCHOBHBIMH

OTTHYEe CKUMHU
niprbopaMu; TIPOBOIUTh
MaTeMaTH4eCcKHe
pacueThbl CJIOKHBIX
OTTHUYECKUX CUCTEM U
aHa/IM3UPOBaTh
TIO/TyYeHHbIE JIaHHbIE.
OPUEHTHUPOBAThCS B

HaBbIKaMU 110
MpUMEeHEeHUIO 3aKOHOB
OMTHUKU K HAYUHOMY
aHa/M3y CUTYyallvy,;
B/Ia/IeTh TIOJX0JjaMH K
MareMaTHhyeCcKoMy
OTMUCAHUIO OTITUYUECKUX
sIBJIEHUN B TPUPO/Jie U
TIpU pelieHun
TeXHOJIOTUUeCKUX 3a/jau
pa3HOro yPOBHS;
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KBaHTOBBIX SIB/IEHUIA;
OCHOBBI TeOMeTpUUeCKOM
OTITHKH, OTITUKU
BOJIHOBOJIOB U
rosiorpaduu; OCHOBBI
HeJIMHeMHOMW 1
KBAHTOBOH OIITUKY,
(hu3nueckue HayuHble
TIPUHLIUIIBI,
WCTIO/Tb3yeMble B
BOJIOKOHHOU 1
WHTerpaibHOM OITHKE;
OTITHYEeCKHe MeTO/Ibl
riepejjauu, XpaHeHUs U
06paboTku nH(popMaLuy,
(hu3uueckue MPUHLUIIBI
paboThl TpUOOpPOB
dhoToHUKHU U
ONTOMH(MOPMAaTHKW;

MHOTo00pa3uu
COBpPEMEHHbBIX MPUOOPOB
(hOTOHUKM U
ONTOUH(MOPMAaTHKH ;

Xopotiio (6a30BbIii

¢ Hdy4YHbI€ JOCTH)KeHUA

¢ dHA/IM3UPOBATH

¢ HaBBbIKAMMH I10

HeJTMHEeMHON ONTHUKU U
HX CBSI3b C 3aKOHAMU
¢busuky;
MaTreMaThueckoe
OMUCaHUe TIPOCTBIX
OIITUYECKHUX SIBJIEHUM,

TI0/Tb30BaThCS
OCHOBHBIMHU

OTTHYe CKUMU
nipubopaMu; IPOBOAUTH
TIPOCTBIE
Maremaruyueckue

YPOBEHb) COBpeMeHHOU (POTOHUMKH, | CTaHJapTHbIe TIPUMEeHEeHHI0 3aKOHOB
3aKOHbI TMHEWHOW 1 OTTHUEeCKHe SIB/IeHUS; OITHKH K aHaIu3y
HeTMHEeHHOUW ONTUKU U YMeTb I10J1b30BaThCsl CUTyaluu; BlajeeT
UX CB$I3b C 3aKOHAMU OCHOBHBIMHU MOJX0AaMH K
(hur3uKy; OTNTHUYeCKUMHU MaTeMaTHu4eCcKomy
MareMaTHhyeckoe npubopamMu; TPOBOJUTE | OTMCAHUIO OTITHUECKUX
OTMCaHre ONTUYECKUX MaTeMaTuvecKue SIBJIEHU;
sIBJIeHUM, OCHOBBI pacyeThbl, aHaIM3UPOBATh
reoMeTprUYeCcKOr ONTHKH, | TIOJyUYeHHbIe JaHHBbIE.
OITHKU BOJTHOBOZIOB 1 OPUEHTHPOBAThLCS B
rosiorpacyu; 0CHOBbI MHOroo0pa3uu
He/TMHeNHON U COBpPEMEHHbBIX MPUOOPOB
KBaHTOBOMW OMNTHKU, (hOTOHUKU U
(u3ryeckure HayuHble ONTOMH(OPMAaTHUKH ;
TIPUHLIUIIBI,
UCTI0/Ib3yeMble B
BOJIOKOHHOU U
VHTerpaabHOI ONTHKE;
OTTHUYeCKHe MEeTO/IbI
repesiauv, XpaHeHUs U
06paboTku nH(popmMaLuy,
(hu3uueckure MPUHLUIIBI
paboThI ONTUYECKUX
nipubopoB;
Y/IOBNIETBOPUTE/IbH | * HayuHble ZOCTIDKEHUSI | * aHaIM3UpOBaTh * HaBbIKaMH 110
0 (TIOpOroBBIi COBpeMeHHOM ()OTOHHMKY, | MpOCTeHIlire ONTUUeCKre | NMPUMeHeHUI0 OCHOBHBIX
YPOBEHb) 3aKOHbI JTMHEWHOM U SIBJIEHUST; YMeeT 3aKOHOB ONTHUKH K

aHa/ M3y CUTyaLuu;
BJIajleeT MoAX0AaMH K
KayeCTBEHHOMY
OITMCAaHMIO ONTHYEeCKUX
SIBJICHUI;
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OCHOBBI reOMeTpHYe CKOMN
OTTUKH, ONITUKU
BOJTHOBO/IOB U
rosiorpacv; 0CHOBbI
HeMHeHHOU U
KBaHTOBOW ONTHKHU.;

pacyeThl;

2.2 Komnerenust OIIK-2

OTIIK-2: crnocoGHOCTBIO OCYIIECTB/ISAITh MOUCK, XpaHeHWe, 00pabOTKy M aHam3 UHPOPMAIU U3
pa3/MUHBIX WCTOUYHMKOB U 0a3 JiaHHBIX, MPEe/CTaB/IsATL ee B TpeOyemMoM (hopmaTe C HCIO/Ib30BaHUEM
MH(OPMALIMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOIOTHA.

st popMHUpOBaHMsI KOMITETEHL[MM HEOOXOAMMO OCYIL|eCTBUTh Psifi 3TAnoB. DTambl JOPMUPOBaAHUS
KOMITeTeHL[UH, TIDUMEHsieMble [JIsi 3TOTO BBl 3aHSITUH U WCIOJb3yeMble Cpe/CTBa OL|eHWBaHUS
npe/icTaB/eHbl B Tabsutie 5.
Tabmuia 5 — Otanbl GOpMUPOBaHKST KOMITETEHL[UH U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBAHUS

aHasm3 UH(opMaIu 13
Pa3/IMUHbIX UCTOYHUKOB U
0a3 JaHHbIX,
TIpe/ICTaB/ISITh ee B
Tpebyemom opmare ¢
HCII0/Tb30BaHUEM
TPaAULMOHHBIX
OyMa>KHBIX HOCHTeJeH U C
WCT0/Ib30BaHUEM
HMH(OpPMaI[MOHHBIX,
KOMITbIOTEPHBIX M C€TEeBbIX
TeXHOJIOTUH

CocraB 3HaThb Y™meTb Bnagets
Copeprxkanve KaK OCYILeCTB/ISITh [IOMCK, |HCII0/Ib30BaTh C TIOMOIIbIO
3TaroB XpaHeHUe, 00paboTKy U1 | TPaAMLIMOHHBIE METObI | TIPero/iaBaTeist

TIOMCKa UH(OpPMaLIMKU U
pa3/inyHbIe TIOUCKOBLIE
CHUCTEeMBI U TIPOTPaMMHbIe
TIPOAYKTHI /17151 0TOOpa
MHpOopMaLuu

oOpabaTbIBaeT pe3ysbTaThl
9KCIIePUMEHTa C
WCTO/Th30BaHUEM (PU3UKO-
MaTeMaTh4eCcKOro
arirapara ¥ 4aCTHUHO
KOMITBFOTePHBIX
TeXHOJIOTHI; COCTaB/ISET
oT4eT B TpebyeMoM
dopmare

Buabl 3aHaTHM

* [IlpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekumuuy;

* CamocTrodTenbHas
pabora;

* [IlpakTuueckue
3aHATUS;

* JlabopaTopHbie
3aHATUS;

* Jlekuuu;

* (CamocrosiTesibHas
pabora;

* JlaboparopHble
3aHSATHS;

* (CamocTosiTenbHast
pabora;

Wcnons3yemblie
CpeCcTBa
OLIeHUBaHUs

* KoHTtposbHasi pabora;
* Otyet no
naboparopHoii pabore;

* Onpoc Ha 3aHATHsX;

* KoHCriekT
CaMOTIOAITOTOBKY;

e Tecr;

* Pedepar;
JuddepeH1ipoBaHHbI
U 3a4eT;
JuddepeH1MpoBaHHbI
U 3a4eT;

» KoHTposbHas pabora;
* Otyer no
naboparopHoii pabore;

* Onpoc Ha 3aHATHUsX;
* KoHcnekr
CaMOTIOITOTOBKH;

* Tecr;

* Pedepar;

* TuddepeHLIpOBaHHEI
U 3a4eT;

* TuddepeHLIpOBaHHEI
U 3a4eT;

* Otyet no
nabopatopHoii pabore;

* Pedepar;
OuddepeHIMpOBaHHBI
M 3auerT;
OuddepeHIMpOBaHHBI
M 3auerT;

dopMyIMpOBKa MoOKasaTesel W KPUTepHeB OLeHMBAaHUSI [JaHHOM KOMITeTeHLIMM TpUBeJleHa B

Tabnuiie 6.
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Tabsuria 6 — IToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

OyMa’KHBIX HOCUTETIeH 1
C UCII0J/Ib30BaHKEM
YMH(}OPMaIMOHHBIX,
KOMTITBIOTEPHBIX U
CeTeBLIX TeXHOJ/IOTUI;

CocraB 3HaTb YMmeTb Bnagets
OmmuHo * Kak OCYIIeCTB/ISTh * WCMO0JIb30BaTh * CaMOCTOSITE/TbHO
(BBICOKHMI YPOBEHb) | TIOMCK, XpaHEHHE, TpaJUI[MOHHbIE METOAbI | ObOpabarhiBaeT

00paboTKy ¥ aHa/n3 ToMcKa MH(MOPMALIMK Ha | pe3yJ/bTaThbl
UH(bOPMaLIUK U3 OyMaKHBIX HOCUTEJISIX, @ | JKCIIePUMeHTa C
Pa3/TUUHBIX UCTOYHHUKOB | TaKXKe Pa3/MuHbIe WCII0/Tb30BaHUEM

u 0a3 aHHbBIX, TIOMCKOBBIE CUCTEMBI U ¢bu3uKo-

TIPe/ICTaB/IATh €e B MPOrpaMMHbIe TIPOAYKTHI | MaTeMaTHueCKOro
Tpebyemom ¢opmate ¢ Juist 0TOOpa UH(OPMAILWK | arrapara v
WCII0/Tb30BaHUEM TI0 UHTEepeCylolei KOMITbIOTEPHBIX
TPaZMLUOHHBIX TEMaTHKe; TEXHOJIOTHIA; COCTaB/IsIeT

OTYET B TEUEHHE
TJIaHUPYEeMOTO CPOKa
ciauM B TpedyemMom
tdopmare;

Xopotiio (6a30BbIit

¢ OCyIeCTBJ/IATH IIOUCK,

¢ MCIIO/Ib30BATb

¢ COCTaBJ/ideT OTUeT B

YPOBEHb) XpaHeHUe, 00paboOTKy U | TpaJMLIMOHHbIE METObI | TeueHHue IJIAHUPYeMOTro
aHasu3 UHGopMalvy U3 | Toucka UHGOpMaLUU U CpOKa C/lauul B
pa3/IMYHbIX UCTOUYHUKOB | pa3/IMuHbIe TIOMCKOBbIE Tpebyemom opmare;
u 0a3 ZIaHHBIX, CUCTEMBI U CaMOCTOSITe/ILHO WU C
TIPe/ICTaBISATh ee B TIpOTrPaMMHbI€e TIPOJYKThI | TIOMOIIIbIO
Tpebyemom (opmate ¢ Juist 0TOOpa MH(OPMAIUK | TIpero/iaBaTeis
WCTI0/Ib30BaHUEM ; obpabarbiBaeT
WH(POPMaI[MOHHBIX, pe3y/bTaThl
KOMTIBIOTEPHBIX U JKCIIepUMeHTa C
CeTeBbIX TEXHOJIOTHH; WCTIO/b30BaHUEM

(busuko-
MaTeMaThueCcKoro
arrapara ¥ 4aCTU4HO C
TOMOLL{bI0
KOMITBIOTePHBIX
TeXHOJIOTUH;

YIOB/IETBOPUTE/IBH | * OCYII|ECTB/IATh IOMCK, | ® HCIO/Ib3yeT VIHTepHeT | * C IOMOIIIbIO

0 (TIOpOroBEIi XpaHeHue, 00paboTKy 1 J71s1 TIOMCKa UH(OpMaLiY | TiperofiaBaresis

YPOBEHD) aHa/m3 UHGOopMaLuy 13 ; obpabareiBaeT
Pa3/TUYHBIX UICTOUYHUKOB pe3y/bTaThl
1 6a3 JaHHBIX C JKCIIepUMeHTa C
WCTIO/Tb30BaHUEM WCTIOTb30BaHUEM
WHTepHeTa; ¢bu3mKo-

MaTeMaTHyeCcKOro
anmapaTa ¥ 4aCTUUHO
KOMITBFOTEPHBIX

TEXHOJIOTUM; COCTaB/ISEeT
oTyeT B TpebyeMoM
dbopmare;

AedaTeJIbHOCTH,

XapaKTepU3yIoLUX 3Tarbl

3 TumnoBbie KOHTPOJ/IbHbI€ 3d/1dHUA
,Z[J'IH pear3aliii BbIIIEeIepeyrCc/JIeHHbIX 3a4d4 06yquI/1$1 HCII0Jb3YKOTCA TUIIOBbIE KOHTPOJIBHBIE
3dJdHUA WJIIHW WHBbIE MdTepHaJlbl, HEO6XO,E[I/IM]:I€ AJI1 OLJ€HKU 3HaHHﬁ, YMeHHﬁ, HAaBBIKOB U (I/IJII/I) OITbITA

06pa30BaTeanoﬁ MporpamMmmel, B CjiIeAyrouiemM COCTaBe.
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3.1 Bonipocbl Ha CAaMOIIOATOTOBKY

— T'apmonnyeckue koneb6aHus.CKOPOCTb M yCKOPeHHe TOUKH, COBepIIArI[ell TapMOHHYEeCKOe
konebaHue. I'paduueckoe n306pakeHre TapMOHUUECKUX KoeOaHU - MeTO/| MJIOCKUX JUarpaMM, MeTOZ
(a3oBbIX JuarpaMM, CreKTpaabHbIM MeTOZ, MeTOJ Bpalljalolirxcsi BeKTOpoB. CioKeHUe rapasiiebHbIX
rapMOHHUECKUX KosjiebaHui: a) C OJMHAKOBBIMH uUacTOTaMH, 0) C pa3/iMuHbIMUA YacTtoTamu. CrokeHue
B3aMMHO TI€PITEHAMKY/ISIPHBIX TapMOHWUECKUX KO/e0aHUH C OfMHAKOBBIMU 4YacTOTaMH. Urypsl
Juccaxy. duddepenipanbHoe ypaBHeHHe TapMOHMUeCKMX KosieOaHuid. [IpyKuHHBIN, (Hy3MueCKUi,
MaTeMaTUYeCKH MasTHUKUA. BbIBOJ, mepuoja KojeOaHWM 3TUX MasTHUKOB. ODHEpPrus rapMOHWUECKUX
Konebanuii. 3aryxaromue Kojebanus. IuddepeHipanbHoe ypaBHeHHEe CBOOOJHBIX —3aTyXarOIIUX
KoneGaHWI W ero pellieHWe. XapaKTePUCTUKU 3aTyXarolIuX KojeOaHWiA: jorapuMUUecKuil JeKpeMeHT
3aTyxaHusi, BpeMsl pejiakcarii, 100pOTHOCTh. ATieprojuuecKoe ABIKeHUe.

— CnoxeHWe TapMOHUYECKMX Koie0OaHHWH OfIHOTO HarpaB/eHUs W OJWHAKOBOW YaCTOTBHI.
BekropHast guarpamMma. CrioykeHre B3aUMHO TiepIeHJUKY/ISIpHBIX KojebaHuil. MexaHu3M 00Opa30BaHUS
MeXaHWYeCKHX BOJIH B ynpyroi cpesie. [IpofonbHbIe U TOTiepeuHblie BO/THbI. YpaBHeHUe TJIOCKOW BOJTHBI.
[OnuHa BOJIHBI M BOJIHOBOe 4Mc/io. BomHoBol BekTop. BosiHOBoe ypaBHeHue. [uddepeHipanbHoe
ypaBHeHHe >5/eKTPOMarHMTHON BosiHbL. [l0ockast snekTpoMarHuMTHas BojHAa. OCHOBHbIE CBOWCTBA
3/IeKTPOMarHUTHBIX BOJIH. JHEPTHsl 3/1eKTPOMarHUTHOM BOJTHBI.

— 3aKoHBI OTpPa)KeHWsT W TIpesloMJIeHUs CBeTa. AOCOMIOTHBIM W OTHOCHTE/IbHBIA TTOKa3aTesu
npejioMieHusi, WX (U3MUeckuil CMbIC/. SIBJeHHWe TIOTHOTO BHYTPeHHero oTpakeHHs. I[loHsiTHe
TipeZie/TIbHOTO yIvia mMajieHust. [Ipoxoyk/ieHue CBeTa uepe3 TPaHULy pasjena [ABYX cpef. AOCOMFOTHBIM
ToKa3aresib TpeioM/IeHUsl BelllecTBa. SIB/leHUs paccesiHusl, TIOIVIOLIeHUsI U JMCIIepCHMu cBeTa. SIBjieHUe
uHTepdepeHIIMA BOJH. YC/I0BUs HaOMOAEeHUsT MaKCHMYMOB W MHHUMYMOB WHTep(depeHLIMOHHOM
KapTuHbl. OnbIT FOHra.

— TeomeTpuueckue apamMeTpbl ONTUYECKHUX BOJIOKOH BOMOKHA CO CMeIlleHHOM U HeCcMellleHHOM
nucniepcueli CrieKTp moTepb B TpsiMOM BojiokHe OKHa MpO3payHOCTH MexaHH3Mbl BO3HHUKHOBEHUS
roTepb 1pu u3rube BosiokHa CrIeKTp TIOTeph B U30THYTOM BOJIOKHe DddeKTUBHASK [/TMHA BOJTHBI OTCEUKU
[Torepy u3-3a pa3HOCTU [MaMeTPOB MOJOBbIX MsiTeH [loTepu u3-3a CMellleHUs] Cep/LieBUH BOJIOKOH
Pacripesienienre noteps B IMHWM CBsi3U. [10Tepu B CBapHBIX COe/IMHEHUSIX BOIOKOH [1oTepu B oNTHUYeCKUX
pa3bemax [lorpeirHocTd TIpU W3MepeHUHM TMOTepb C TIOMOIIbI0 pedekTomeTpa [lorpeiiHOCTH Mpu
V3MepeHUH MoTeph C MOMOLLbI0 My/TETUMETPOB

— HenuHeliHasi monsipu3sals  ciabororiomaroiieid  Aucrieprupyoieii cpeasl. HenvHelHbIe
BOCTIPUMMYHUBOCTHU. JJIEKTPOHHAsE M KBAHTOBasi TEOPWUM HeMMHEeMHBLIX BocrnpuumuuBocTeid. CBoicTBa
CUMMETPHUH TEH30pOB He/JWMHEeMHOW BOCIPUMMYMBOCTH. YpaBHEHHUs 3/1eKTPOAUHAMMUKUA HeJTUHeNHOU
cpefibl. YKOpOUeHHbIe ypaBHEHUS [Jid aMIUIMTY[, CBSI3aHHBIX BOJIH B HeTMHEMHBbIX cpefiax. [eHepaiius
rapMOHUK YW KOMOWHALIMOHHBIX UacCTOT. YC/OBUSI CHHXPOHH3Ma. [lapameTpuueckoe B3aUMOEHCTBHe
BoJH. [TapaMeTpryeckue yCUIUTeNH U TeHepaTophl C T/IaBHOW TiepeCcTPOMKO# yacTOThI.

— Uto Takoe wuHOpMallMOHHAs €MKOCTb KaHaja TiepeflauM JaHHbIX? Kak onpegenuTh
MHGOPMaI[MOHHYI0 eMKOCTh KaHasla repejjaud JaHHbIX? UTo Takoe onThyecKas cucrteMa ramsatu? Kakue
BUZIBI ONITUUECKUX CUCTeM TlaMsTH ObiBaroT? UTO Takoe omTHUyecKasi cucTeMa 00paboTKu nHbopMarimn?
Kakuie BH/IbI ONITUYECKUX CUCTEM 00pab0TKU MH(MOpMAaLUK BCTPEUAOTCS?

3.2 TecToBbIe 3aJaHUA
— CgeolicTBa KojebaTe/IbHBIX CUCTEM C OFHOW CTeTeHbI0 CBOOO/bI. BhIHYK/IEHHbIE KoyieOaHWs.
3aryxatolipe KojaebaHusl.
— Tlnockue 3/1eKTpOMarHUTHbIE BOJIHBI, FApMOHHUECKHe TUIOCKKMEe BO/THBI M X CBOMCTBA.
— 3aKOoH MPsAMOJIMHEMHOTO pacrpoCTPaHeHUs CBeTa. 3aKOHbI OTPa’KeHHs ¥ TIPEIOMJIEHUS CBETa.

3.3 Tembl pedpepaToB
— 1. CoBpemeHHbie 1pobsiemMbl (HOTOHMKM U onTouHpopMmatuky 2. CBoMCTBa KosebaTebHbBIX
CHCTEeM C OJJHOM CTereHbI0 CBOOOABI. 3. BeiHYK/IeHHbIe KosiebaHus1. 3aTyxatoriue KonebaHus. 4. [Tnockue
3/IeKTPOMarHuTHbIE BOJTHbI, TADMOHUYECKHEe TJIOCKWe BOHBI MU UX CBOWCTBA. 5. 3aKOH MPSAMOIMHENHOTOo
pacIipoCcTpaHeHUs CBeTa. 3aKOHbl OTPakeHusl U MpejiomyieHus cseta. 6. [loTepu B BO/IOKHaX, JUCIIepCUS
BOJIOKOH. CTyieHT 3aruirjaet pedepar, o BbIOpaHHOW TeMe
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3.4 Tembl OIPOCOB Ha 3aHATHUAX
— CaoiicTBa KosebaTe/lbHbIX CUCTEM C OJHOU CTereHbi0 CBOOO/bI. BhIHYK/IeHHBIE KO/leOaHusI.
3aryxatoie Konebanus. [1710cKue 3/1eKTpOMarHUTHBIE BOJHBI, TapMOHHWYECKHe TJIOCKWe BOJIHBI U MX
CBOMCTBA. 3aKOH MPSIMOJIMHEMHOTO PAaCcpOCTPaHeHUs1 CBeTa. 3aKOHbI OTPa)KeHUs1 U TIPeJIOMJIEHUs CBeTa.
[ToTepu B BO/IOKHAX, AWUCIIEPCUS] BOAOKOH. [IpMHIIMI KBAHTOBOTO YCWJ/IEHHSI 3/IeKTPOMAarHUTHBIX BOJIH.
[enepartjusi BTOpoii rapMoHUKU. VIHbOpMal[oHHasi eMKOCTh KaHasla riepeiauu JaHHbIX.

3.5 TeMbI KOHTPO/IbHBIX PadoT
— [lnockue sneKTpomMarHMTHBIE BOJIHBI, FTADMOHUUECKHe TJIOCKKE BOTHbI M UX CBOMCTBA.

3.6 Bonpocskl guddepeHPOBAHHOIO 3aUeTa

— 1. AxryanbHble TpoOieMbl U [JOCTHKEHHSI COBpPeMeHHOW (OTOHUKU. 2. TepMHHO/IOTHSI B
nipeZiMeTHON 00sacT GoTOHUKH. 3. ['apMoHnUeckuii curHail. 4. [11kasma 3/1eKTPOMarHUTHBIX KOJe0aHUM.
5. Knaccudukaiuys konebaTe/lbHBIX CHCTeM M KojiebaTelbHBIX TiporjeccoB. 6. OOmue cBoiicTBa
KosiebaTeslbHbIX CHCTEM C OJHOW CTereHbI0 CBOOOABI. 7. BhIHYXIeHHbIe KonebaHus. 8. 3aryxarorue
konebanwust. 9. [110CKHe 3/1eKTPOMarHUTHBIE BOJTHBI, TapMOHUYeCKHe TUIOCKHe BOJTHBI U UX CBoMCTBa. 10.
HOucniepcus cseta. 11. [Tomsgpusanys I0CKUX 3JIeKTPOMarHUTHBIX BOMH. 12. 3aKOH COXpaHeHusl SHepruu
J7IsT 97IeKTPOMAarHATHOTO moJjsi, BeKTop IlotiHThHra. 13. [lornoieHue. 14. 3akoH TPSIMOJMHENHOTO
pacrpocTpaHeHusi cBeta. 15. 3akOHbI OTpakeHHWs W mpeyiom/eHds cBeta. 16. [losHoe BHyTpeHHee
oTpakeHue. 17. du3nueckue MPUHLMIbBI, UCTIONb3yeMble B BOJOKOHHOM M MHTErpajbHOM ornTuke. 18.
OCHOBHBIE TUITBI BOJIOKOH U TeXHOJIOTMs nosiyyeHus. 19. ITorepu B BOIOKHAX, AUCIIepCUst BOIOKOH. 20.
[TnaHapHble U TI0/IOCKOBbIE BOJIHOBOABI M YCTPOMCTBA WHTerpaabHOW ONTUKU. 21. DOTOHBI U UX
cBoiicTBa. 22. IIpvHIMIT KBAHTOBOIO YCU/IEHUS 3/1EKTPOMAarHWTHBIX BOJH. 23. Jlasepsl. 24. HenvHeliHas
OMTHUKa, TeHepalus BTOPOM rapMoHMKH. 25. OCHOBHble (u3nuecKue TPUHLUIILI rojorpaduu. 26.
WudbopMaliioHHass eMKOCTb KaHaja Tiepefjaud JaHHbIX. 27. OnTuueckue CHUCTeMbl TamsTH. 28.
OnTHueckre cUCTeMbl 00pabOTKH HH(MOPMAITIH.

3.7 Tembl 1a00pPaTOPHBIX PadoT

[Tonspusanus.

3aKOHBI OTPa’KeHUs U NIPeIOMJIeHUS.

['eHeparyisi BTOpOY rapMOHUKY J1a3€PHOTO U3/Ty4YeHHUs]

dopmHpoBaHKe OTpakaTe/IbHbIX F0JI0FPaMM B KpUCTa/lJlax TUTaHaTa BUCMYyTa

4 MeToanuecKue MaTrepuasabl
Ins obecrieuenust mpoiiecca oOyueHUst W pellieHus 3a7au 00yUyeHHsl UCTIONb3YIOTCS CIeAyIOIIe
Marepuarbl:
— MeTOoMYeCKrWe MaTepuasbl, OMNpejessioie TpOLeypbl OLIEHMBAaHUS 3HaHWM, YMeHHH,
HaBbIKOB U (W/IM) OMbITa [esITeJIbHOCTH, XapaKTepU3YIOL[UX 3Tarbl (Op-MUPOBAaHWSI KOMIIETEHLUH,
corsiacHo 11. 12 paboueii TporpaMmel.

4.1. OcHoBHas UuTeparypa

1. BonHoBas onTuka : YueOHoe mocobwe ans By3oB / H. U. KanureeBckuii. - 4-e wm3f.,
crepeoturt. - CII6. : Jlanb, 2006. - 465[15] c. : moptp., wi. - (YuebHMKHU Ay By30B. CrieljdanbHast
nmureparypa) (Jlyumme kmaccuueckue yueOHukH) (Kraccuueckast yueGHasi mureparypa mo (usmke). -
ISBN 5-8114-0666-5 (Hanuuue B 6ubmoreke TYCYP - 29 3K3.)

2. BgegeHue B KBaHTOBYIO M OINTHUECKYIO 37€KTPOHUKY: YuebHoe mocobue / Bamkupos A. U.,
[Manmapoe C. M. - 2012, 98 c. [OnekrpoHHbli pecypc] - Pexum pgocryna:
http://edu.tusur.ru/publications/1578, cBoGOHBIT.

3. Kypc obujeit dpusmku : yuebHoe mocobue i Bry3oB: B 3 7. / . B. CaBenbeB. - 7-e u3f.,
crepeoturt. - CII6. : Jlawb, 2007 - . - (JIyumme kmaccuueckue yudeOHuku) (Kraccrueckast yueOHast
muTepatypa 1o ¢usuke) (YuebHuky asist By30B. CrieljuanbHast nuteparypa). - ISBN 978-5-8114-0629-6.
T. 2 : DnekTpuuecTBO U MarHetusMm. BonHbl. Ontuka. - CII6. : Jlans, 2007. - 496 c. : ., opTp., TabI. -
[Tpeam. yka3.: c. 493-496. - ISBN 978-5-8114-0631-9 (Hanmuuue B 6ubmioreke TYCYP - 148 3Kk3.)

4.2. lonosHMTe/IbHAA IMTEeparypa
1. TlpuknagHast ¢u3nueckas ONTHKa : YueOHoe mocobue s By3oB / VpuHa MuxaiiioBHa
Harnbuna, Bacwmuii ApkagbeBuu MockaneB, Hartanus AxpapeeBHa IlonmymikvuHa, Bagum JleoHuzoBuy
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PynuH. - 2-e u3g., uchp. u gom. - M. : Beicias mkosna, 2002. - 564[4] c. : un. - bubmuorp.: c. 562-563. -
ISBN 5-06-004039-9 (B miep.) (Hamuuue B 6ubmoreke TYCYP - 22 3Kk3.)

2. HenuneiiHasi onTuka W oOpaimjeHne BosHOBOro ¢GpoHTa : MoHorpadus / BaneHtnH
leoprueBuu [Imutpues. - M. : ®usmariur, 2000. - 256 c. : wi. - bubmorp.: c. 251-256. - ISBN 5-9221-
0080-7 (B mep.) (Hammuure B 6ubmoteke TYCYP - 3 3k3.)

3. Ontuyeckue BOJHbI B Kpuctaaiax : Ilep. ¢ anmn. / A. {dpus, II. FOx ; mep. C. T.
Kpusowneikos, nep. H. U. Ilerpos, pegn. nep. U. H. Cucaksas. - M. : Mup, 1987. - 616 c. (Hanuuue B
oubmioreke TYCYP - 5 3K3.)

4. Omntuueckas ronorpadus : B 2 1.: [lep. ¢ anr. / XK. Anpuns [u ap.] ; pen. I. Kondwung,
pea.niep. C. b. T'ypepuu. - M. : Mup, 1982 - . T. 1. - M. : Mup, 1982. - 374[2] c (Hamnune B 6ubIMOTEKE
TYCYP - 7 3K3.)

4.3. YueOHO-MeTOANYEeCKOe T0Co0He U MPOorpaMMHoOe odecrieueHne

1. Tlonspuzaius: MeToauueckue yKa3aHus K JjaboparopHoii pabore / AkpectuHa A. C.,
Hlangapos C. M., Ilepbuna B. B. - 2012. 12 c. [OnekrpoHHbI pecypc] - Pexxum pocrtyma:
http://edu.tusur.ru/publications/1063, cBOOOHBII.

2. Tenepauuss BTOpPOM TapMOHMKHM JIa3epHOIO WM3/1y4yeHUs: MeTtoauueckre ykKasaHusi K
nabopaTtopHbIM paboTaM i CTyZIeHTOB HarpaBieHus "®oToHMKa U onToMH(opMaTuka" / AKpecTrHa A.
C., angapos C. M., Llepbuna B. B. - 2013. 12 c. [DnekrpoHHbli pecypc] - Pexxum gocryna:
http://edu.tusur.ru/publications/4107, cBOOOHBII.

3. BsegeHue B (OTOHUKY M ONTHMH(POPMAaTUKy: MeToAuueckue ykasaHUsl M0 MpaKTHUeCKUM
3aHATUSIM M CaMOCTOSITe/IbHOW paboTe CTy[AeHTOB HaripaBieHWs "®OTOHWKa W OmTOMH(pOpMarhka' /
lepbuna B. B., IlangapoB C. M. - 2013. 20 c. [OnexTpoHHbI pecypc] - Pexxum poctyma:
http://edu.tusur.ru/publications/4108, cBOOOHBII.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE U NMOUCKOBbIE€ CUCTEMBI
1. OOGpa3oBarebHbBIN [TOPTAI YHUBEPCUTETA, OMOIMOTeKa YHUBEPCUTETA
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