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

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

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: 2

YuebOHbIi 11aH Habopa 2015 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 2 cemecCTp Bcero EayHuiib
1 Jlekuuu 16 16 yacoB
2 [IpakTryeckue 3aHATHA 16 16 4acoB
3 JlabopaTtopHbIe 3aHATHS 16 16 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 48 48 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 48 48 4acoB
6 CamocTosiTesibHas paboTa 24 24 yacoB
7 Bcero (6e3 5k3ameHa) 72 72 4yacoB
8 IlogroTroBka u cJjadya sK3aMeHa 36 36 4yacoB
9 OO011jast TPYZ0EMKOCTh 108 108 yacoB

3.0 3.0 3.E

OK3aMeH: 2 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
v3yueHre OOIMX TIpeAcTaB/ieHHN 0 (POTOHWKe W ONTOMH(OPMATHKE KaK O HOBBIX aKTyaJbHBIX
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 (DOTOHUKU U ONTTOMH(GOPMAaTHKU

1.2. 3agauM JUCIHUILIMHBI
—  wu3yueHue (PU3NUECKUX 3aKOHOMEPHOCTEH TMPOSIB/ISIOUUXCS MTPU paboTe MpUOOPOB (HhOTOHUKH
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 AUCHUITIMHBL: VTHOCTpaHHbIN s13bIK, IHDopMaTKa, MaTtemarrka, ®usuka, XUMUS.

[Tocnepyol¥MU JUCLIMITIMHAMU  SIBJISIOTCS: KBaHTOBasg MexaHMKa, KorepeHTHas OINTHKa WU
ronorpadusi, Onrthueckas ¢usuka, Onruueckue MeTogsl 00paboTku uHpopmaluy, OnTHyeckoe
MarepuasioBefieHre, OCHOBBI ONTOMHPOPMaTHUKH, OCHOBBI POTOHUKH, [IprOOPHI KBAHTOBOM 37IEKTPOHUKU
u (oroHuky, YueOHO-UcCCHenoBaTesbCKasi pabota B cemecTpe, Pu3Mueckre OCHOBbI KBAaHTOBOW U
OITHUYECKOH 3/IeKTPOHHKA, 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
KapTHHY MHpPa Ha OCHOBe 3HaHMs OCHOBHBIX TIOJIO)KEHHM, 3aKOHOB M METOJOB 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
MH(OPMALIMOHHBIX, KOMITBIOTEDHBIX U CETEBBIX TEXHOJIOTHIA;

B pe3ysnibraTe M3yueHUs JUCLIMTUIMHBI CTYIEHT JOKeH:

— 3HaThb (QyHAaMeHTa/lbHble TPUHLUMBI (OTOHUKA U ONTOMH(OPMATUKU - KaK O HOBBIX
aKTya/bHbIX HaIpaB/lIeHWsX Pa3BUTHS HAYKW U TEeXHUKM HAa OCHOBE 3HAHWS OCHOBHBIX TIOJIOXKEHHH,
3aKOHOB M MeTOZIOB eCTeCTBEeHHbIX HAayK W MaTeMaTWKW; WCTOPHIO CTAaHOBJeHUS U (HOPMHUPOBAHUS
(OTOHMKM W ONTOMH(GOPMATUKKA KaK eCTeCTBeHHBIM TMyTb pa3BUTHS BBICOKMX TEXHOJIOTHIA; MEeTOZbI
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
(YHKIIMOHMPOBAaHUSI yCTPOMCTB W CHCTeM (OTOHMKM Ha OCHOBE BOJHOBOJHBIX, HEJMHEHWHBIX U
TIepUoJUeCKUX CTPYKTYP

— yMeThb TIPUMEHSITb COBpPeMeHHble, a/leKBaTHble COBPEMEHHOMY YPOBHIO 3HAHUM METO[bI
TIOMCKa, XpaHeHUsi, 00pabOTKM WH(OPMALUMM, HCTONb3yeMble [AJisi pa3paboTKuM M 3KCIUTyaTaluu
YCTPOMCTB ¥ cHcTeM (OTOHMKM OCHOBe 3HAHUS OCHOBHBIX TIOTIOKEHHH, 3aKOHOB W METOJ0B O
BOJTHOBOJJHBIX, HEJMHENHbIX W TepUOJUUeCKUX CTPYKTypaxX C HCIO0/Ib30BaHUeM HWH(OPMAaLMOHHBIX,
KOMITBIOTEPHBIX M C€TEeBbIX TeXHOIOTHH.

— BJIafeThb COBPEMEHHBIMH T0AX0JaMU Pa3pabOTKH U IKCILTyaTaljii MPUOOPOB YCTPOWCTB U
cucteM (OTOHHMKM Ha OCHOBE BOJTHOBO/JHBIX, HEJIMHEHMHBIX U TepUOJUUeCKUX CTPYKTYp; HaBbIKaMU T10
aZleKBaTHOMY TIDUMEHEHHWI0 3aKOHOB OINTHMKM K HAyyHOMY aHaiu3y sBjAeHWd B (OTOHHKE W
onTonH(pOpMaTHKe; Ba/leTh MOAX0JAMU K MaTeMaTHueCcKoMy OMHCaHUI0 ONTUUYEeCKUX SIBJIEHUH, BafleTh
MeToZlaMH TIOMCKAa W TpeAcTaBieHUs uWHpopMarud Ti0 ¢oToHMKe B Tpebyemom ¢Qopmare c
UCII0/1b30BaHNeM MH(OPMaIJOHHBIX, KOMITbIOTEPHBIX M CETEBbIX TEXHOIOTHIA.
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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
2 cemMeCTp
AynuTopHbIe 3aHATHSA (BCEro) 48 48
Jlekiun 16 16
[IpakTrueckue 3aHATHS 16 16
JlabopaTtopHble 3aHATHUS 16 16
VI3 HUX B MHTepakKTUBHOU (hopme 48 48
CamocrosiTenbHasi pabota (Bcero) 24 24
OdopmeHre 0TUETOB T10 JTaOOPaTOPHLIM paboTam 11 11
ITpopaboTKa JIEKIJMOHHOTO MaTeprasa 5 5
[ToaroToBka K mpakTUUeCKUM 3aHATUSAM, CEMHUHapam 8 8
Bcero (6e3 3k3ameHa) 72 72
[ToaroToBka 1 craya sK3aMeHa 36 36
OO111ast TPYJ0EMKOCTh Yac 108 108
3aueTtHble Eaunnipbl TpygoeMKoCTH 3.0 3.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jenbl JUCHUIIMHBI U BU/IbI 3aHATHI
Pa3sziesbl AUCIUTIMHBI ¥ BU/IBI 3aHSITHI TIPUBEZeHbI B Tabwmiie 5.1.
Tabnuiia 5.1 — Pa3genbl AUCHUTIIMHBI M BU/IBI 3aHSITHH

s | 2| §
2 s | %
T e A — )
R 8. = | 5E 2 £
s g | g £ g% &%
S|
Ne Ha3anus pa3znenoB JUCLIATIUHBI g 5 i % g ez § :&j
= | £ 8 5 8g| &%
: 5§ ®me ge
3, O S
S 2
O
1 |Bsegenue. [Ipeamet u 3ajaumn 2 0 0 1 3 OIIK-1,
(hOTOHMKM U ONTTOMH(OPMATHUKU OI1K-2
2 | Teopus kosiebaHMIA 2 2 0 2 6 OIlK-1,
OIIK-2
3 |OmnucaHue 5/1eKTPOMarHUTHBIX BOTH 2 4 4 4 14 OIIK-1,
OIIK-2
4 |T'eomeTprueckasi ONITUKA 2 2 4 5 13 OIlK-1,
OIIK-2
5 |BBeznenue B MHTErpaabHyHO U 4 2 0 2 8 OIIK-1,
BOJIOKOHHYIO OTITUKY OIIK-2
6 |BBejeHue B KBAHTOBYIO 3/IeKTPOHUKY, 2 4 8 8 22 OIIK-1,
HeJTMHeNHYI0 ONTUKY U rojiorpaduto. OI1K-2
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7 | OnTuueckre MeTOZbl Tlepeauu, 2 2 0 2 6 OIIK-1,
XpaHeHUs 1 00paboTKM MH(pOPMaIu OIIK-2
Utoro 16 16 16 24 72

5.2. Copep>xaHue pa3/esioB JUCLUILIMHGI (10 JIEKIUAM)
CopeprkaHue pa3/esioB AVCLUIUIVH (T10 JIeKLKSM) TIpHUBeJieHo B Tabsurie 5.2.
Tabsnuna 5.2 - CofepykaHue pa3/esioB JUCLIUILIUH (TI0 JIEKLUSIM)
V) L =
B L =
s | &1
CopeprkaHyve pas/iesioB JUCLAILIMHBI 10 = > T
Ha3Banus paszenos AeP Pas ARCH s = =
JIEKLIUSM 8 g B
S g =
=Y Qg
= S
2 ceMeCTp
1 Beepenue. [Ipegmer u 3agaun AXTyanbHble TPOOIEMBI U IO CTHXKEHUS 2 OIIK-1,
(hOTOHMKM U ONTTOMH(OPMAaTHUKU COBpeMeHHOU (oTOHUKU. TepMUHOMOTUS OIIK-2
B TIpeIMETHOM 00/1acT (hOTOHUKU
Htoro 2
2 Teopusi KosiebaHu lapmonnueckuii curnas. [llkana 2 OIIK-1,
3JIEKTPOMarHUTHBIX KOJieOaHUH. OI1K-2
Knaccudukaius kosebaTebHbIX CUCTEM
1 KosnebaTe/ibHBIX TiporjeccoB.ObIue
CBOMCTBA KojiebaTeTbHbIX CUCTEM C
O/JITHOM CTereHbI0 CBOOO/BI.
BuiHy)XjeHHbIe KojiebaHusl. 3aTyxarolue
KoebaHUst
Nroro 2
3 Onucanue 3/1eKTPOMarHUTHLIX BOJH | [1710CKuMe 3/1eKTpOMarHuTHbIe BOJIHBI, 2 OIIK-1,
rapMOHHYe CKUe TUI0CKUe BOJIHBI U UX OIIK-2
cBoUcTBa. Jlucrepcus ceera.
[Tonspusanus 1IoCcKux
3/IeKTPOMAarHUTHBIX BOJIH. 3aKOH
COXpaHeHUs SHepruu JJis
3/IEKTPOMAarHUTHOIO I10JIs1, BEKTOP
[TotinTuHra. IlornoiexHue.
Ntoro 2
4 T'eoMeTpUyUeCKas ONTHUKa 3aKOH TIPSIMOJITMHEMHOTO 2 OIlK-1,
pacripocTpaHeHus CBeTa. 3aKOHbI OIlIK-2
OTpakeHUs1 Y TIpeJIOM/IeHUs] CBeTa.
[TonHOe BHyTpeHHee OTpakeHue.
Ntoro
5 BBejileHre B UHTerpajibHYyI0 U dusnueckre MPUHLIUIIBI, UCTIOJIb3yeMble 4 OIlIK-1,
BOJIOKOHHYIO OINTUKY B BOJIOKOHHOM U UHTerpajbHOW OMTHKE. OIIK-2
OcCHOBHBIe TUIBI BOJIOKOH U TEXHOJIOTUSI
ronyueHus. ITorepu B BO/OKHaX,
Jvcriepcusi BOJIOKOH. [liaHapHsbIe U
T10JIOCKOBbIE BOJTHOBO/ZIBI M YCTPOMCTBA
VIHTEerpaabHOM OMTHKU.
Ntoro 4
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6 BBezieHre B KBAHTOBY!O @DOTOHBI U UX CBOMCTBA. [IpUHIUNI 2 OIIK-1,
3JIEKTPOHKKY, HeJIMHENHYIO ONTUKY U | KBAHTOBOI'O YCUJIEHHUS OIIK-2
roJsiorpaguto. 3JIEKTPOMarHUTHBIX BOJH. Jla3epsl.
Henunelinas ontrka, reHepaLusi BTOpOH
rapMoHUKH. OCHOBHBbIe (pr3rvecKue
TIPUHLUIIBI TOI0rpadun

Wroro 2
7 Ontruyeckue MeToZbl Ilepesiauy, WHudopmaroHHass eMKOCTh KaHasna 2 OIIK-1,
XpaHeHHs ¥ 00paboTKM nHpOpPMaK | Tiepesiaudl JaHHBIX. ONTHUeCKHe CUCTeMBI OIIK-2

namsTH. ONTHYeCKHe CUCTEMBI
06paboTky nHbOpMaLHH.

HNToro 2

Wroro 3a cemecTp 16

5.3. Pasgenbl AMCHUIUIMHBI M MEX/UCIMIT/IMHAPHBIE CBSI3M C 00ecneynBarIUMH (MPeAbIAYIMMHA)
U obecreurBaeMbIMH (MOC/IeYIOIAMH) JUCHUIUTHHAMHA
Pa3zesnbl JUCLIMTITMHBI U MEXXAUCLIUTUIMHAPHBIE CBSI3U C 00ecreunBaromMu (MpeabIyLuMUu) 1
obecrieuriBaeMbIMH (TTOC/IEIYFOIIMMU ) JUCLIATTMHAMM TIPe/ICTaB-/IeHbl B Tab/uiie 5.3.
Tabmuiia 5.3 - Pa3genbl AUCLUTIIMHBI M MEXKUCIMIUIMHAPHBIE CBSI3U

Ne pa3zenoB faHHOW AUCLUTUTHAHBI, JI7IsT KOTOPBIX He00X0AUMO
No HayMeHOBaHMe JUCLATUIAH n3yyeHue 00ecrieurBarIX ¥ 00eCrieunBaeMbIX JUCLIUTLIH
1 2 3 4 5 6 7
[IpenecTByroLHe JUCLUATIIMHBI
1 |HOCTpaHHBIM S3bIK + + + +
2 Nudopmaruka + +
3 |Maremaruka + + + + + + +
4 | ®usuka + + + + + + +
5 | Xumusa + + + +
[Tocnepyroume AUCLIUIIIMHEI
1 |KBaHTOBasg MexaHUKa + +
2 |KorepeHTHasi oNTUKa U N N
rosiorpadus
OnTuueckas pusmka + + + + + + +
4 | OnTrueckre MeToAbl 06paboTKH N N
rHbopMaLmu
5 |OnTuyeckoe MarepuaioBeleHue + + + + + + +
6 | OcHOBbI ONTTOMH(GOPMATHKH + + + + + + +
7 | OCHOBBI (POTOHUKU + + + + + + +
8 |TIpubopbl KBAHTOBOM 3/IEKTPOHUKH N
1 (HOTOHUKHU
9 | YuebGHO-MCCI€N0BATETHCKAS N N N N N N N
pabota B cemecTpe
10 (DI/I3I/I‘-IECKI/£e OCHOBBI KBAHTOBOM U N N + N
ONTHUYECKOU TeKTPOHUKA
11 | Dy1eKTpoTexXHHKa U /1eKTPOHUKA + + +
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5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIETeHLMH, (DOPMUPYeMbIX NPU U3yUeHUHW [UCLIAIUIMHBL, U BUJOB 3aHATUN
npe/icTaB/ieHo B Tabsurie 5.4
Tabmuja 5. 4 — CoOTBeTCTBUE KOMIETEHLMM U BHOB 3aHATUH, (hOpMUPYeMBIX MpU W3yueHUH
JNUCLIUIIVHEI

Bubl 3aHaTHM
x = =
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 (=% B
X o 1%
© O o
: : :
~ &
OIIK-1 + + + + KonTtposbHasi pabora,
KoHcriekT camMonogroToBky,
Otuet 110 1abopaTopHOi
pabore, Orpoc Ha 3aHATHUSIX,
Tecrt, Pedbepat
OIIK-2 + + + + KonTtponbHas pabora,
KoHcneKT caMorioiroToBKH,
Ortuet 10 1TabopaTOpHOA
pabore, Oripoc Ha 3aHATHSIX,
Tecr, Pedepar

6. InTepakTUBHBIE MeTOABI M (OPMBI OpraHu3anuu 00yyeHHus
TexHO/MIOTUM MHTEepPAKTUBHOTO OOyueHMs! TPU pa3HbIX (OopMax 3aHATUM B uvacax IpUBeJeHbl B

Tabne 6.1
Tabsuiia 6.1 — TexHOIOTMKM UHTEPAKTMBHOTO 00yUYeHus TIPY pa3HbIX opMax 3aHATHH B yacax
NuTepakr
VIHTepaKTHBHBIE VIHTepaKTHBHBIE
MeTtozabl VBHbIE Bcero
TIPAaKTUYeCKHe 3aHATUS | JIabopaTopHbIe 3aHATHUS
NeKLn
Pemienue cuTyaljiOHHBIX 12 4 16
3azaq
Pabota B KomMaH e 4 12 16
ITpesenTaruu ¢ 16 16
HCII0/Tb30BaHUEM
C/1alioB € 00CyXaeHnemM
Wtoro 16 16 16 48
7. JTaGopaTopHbINA NMPAKTHKYM
CojiepskaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmuiie 7.1.
Tabsmura 7. 1 — CopeprkaHue 1abopaTOpHBIX paboT
. <]
£ z =
9 = 0
2 S E
= o =
Ha3BaHus pa3zesnoB Cogep>kaHue 1abopaTopHbIX paboT 2 Sl
s | iE
= 3
= S}
2 ceMeCTp
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3 Onucanue 371eKTPOMarHuTHBIX BOJH | [lonsipyu3anus. 4 OITK-1,
HUtoro 4 OlIK-2
4 'eomeTpuyeckKasi ONTHUKa 3aKOHBI OTpayKeHUs U MPeIOMJICHUS. 4 OIIK-1,
Utoro 4 OIIK-2
6 BBejeHue B KBAHTOBYIO leneparjyisi BTOpO¥ rapMOHMKH J1a3€PHOTO 4 OIIK-1,
3/IeKTPOHKKY, HeJTMHEMHYIO ONTUKY U | U3/Ty4YeHuUs OIIK-2
rosorpaguro. ®opMUpoBaHue OTpaXkaTe/IbHbIX 4
rosi0rpamMm B KpUCTaslaX TUTaHaTa
BUCMYTa
Ntoro 8
‘ Nroro 3a cemecTp 16
8. IlpakTHueckue 3aHATUA
CojiepskaHre pakKTHYeCKHUX paboT nprBeieHo B Tabwuiie 8.1.
Tabsuia 8. 1 — CozepykaHue MPaKTUUECKUX paboT
T <5}
g z =
3 = =
z S
Ha3BaHus paszesios CopeprkaHye rpakTUYeCKUX 3aHATUN § o = GE
=
S8
: s &
= ©
2 ceMeCTp
2 Teopwus KoebaHU CBoticTBa Koyie0aTeTbHbIX CHCTEM C 2 OIIK-1,
O/THOM CTereHbI0 CBOOO/BI. OIlK-2
BriHY>K1eHHbIe KosiebaHus. 3aTyxarolue
KosiebaHwmsl.
Ntoro
3 OnuMcaHue 3/1eKTPOMarHUTHBIX BOJH | [1710CKuMe 3/1eKTpoMarHuTHbIE BOJIHBI, 4 OIIK-1,
rapMOHUYeCKue IJI0CKHe BOJIHBI U UX OIIK-2
CBOICTBa
Ntoro 4
4 T'eoMeTpUyYeCKas ONTHUKa 3aKOH TPSIMOJIMHEMHOTO OIlK-1,
pacripocTpaHeHus CBeTa. 3aKOHbI OIlIK-2
OTpakeHUs1 Y TIpeJIOMJIeHUs] CBeTa
Nroro 2
5 BBesieHue B MHTerpajabHYO U [Torepy B BoJIOKHAX, JUCIIEPCUS BOJIOKOH. 2 OIIK-1,
BOJIOKOHHYIO OMTHKY Vtoro 2 OIIK-2
6 BBejieHue B KBAHTOBYIO [IpyHLMIT KBAHTOBOIO YCU/IEHUS 4 OIIK-1,
3/IeKTPOHKKY, HeJTMHEMHYIO ONTUKY U | 97IeKTPOMarHUTHBIX BOJH. ['eHeparius OIIK-2
rosiorpaguto. BTOPOY FapMOHUKH.
Ntoro 4
7 OnTuyeckue MeTOAbI fepejauu, WNHudopmaloHHasi eMKOCTh KaHasia OIlIK-1,
XpaHeHUs U 00paboTKM MHGOPMAIMY | TIepe/iauul JaHHBIX. OIIK-2
Ntoro 2
Wroro 3a cemecTp 16
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tabmure 9.1.

9. CamocrosiTesibHast padoTa
Bubl caMoCTosITe/TbHON PaboThl, TPYOEMKOCTb U (hOPMHUPYeMble KOMITETEHLIUH TIPe/ICTaB/IeHbl B

Tabmuia 9.1 - Bujibl caMocTosiTesIbHOM paboThI, TPYI0EMKOCTb U (JOPMHUPYeMble KOMITeTeHLIUH

nabopatopHbIM paboTam

A <
3 =
S g =
Buibl caMOCTOSTeILHOM = > D
Haseanwust pa3nenoB g = DOpMBI KOHTPOJIS
paboThI 3 § 4
=S a =
o o 2
= o
2 ceMecCTp
1 Beegenue. ITpeamer 1 | IIpopaboTKa JEKIIMOHHOTO 1 OIIK-1, |KoHcnekr
3ajaur (OTOHUKU U MaTepuasna OIlK-2 camorioArotoBku, Pedepar
ONTOMH(OPMAaTUKU Vitoro 1
2 Teopust KosilebaHUH [ToaroroBka K 1 OIIK-1, |Ormpoc Ha 3aHsTUSX, Tecr,
MPaKTUUYe CKUM 3aHSATUSIM, OIlIK-2 Koncrekr
ceMuHapam CaMOMOATOTOBKH
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasa
Ntoro 2
3 OnucaHue ITogroroerka K 2 OIIK-1, |Ormpoc Ha 3aHsiTUsX, Tecr,
3/IEKTPOMAarHUTHBIX BOJIH | TIPAKTAYECKUM 3aHSITHSM, OI1K-2 KoHTposbHas pabora,
ceMuHapam Ortuer 10 J1labopaTopHOM
abore
OdopmreHue 0TUETOB T10 2 p
naboparopHbIM paboTam
HToro 4
4 'eomeTpuyeckas onTuka | [Toaroroska K OIIK-1, |KoHcnekr
MpaKTAYe CKUM 3aHSATUSIM, OIIK-2 caMonoAroToBku, Omnpoc
ceMHHapam Ha 3aHaTusX, OTueT no
TOPHOM T
ITpopaboTKa JeKIIMOHHOTO 1 naboparopHoii pabore
Marepuasa
OdopmiieHre 0TUETOB TI0 3
nabopaTtopHbIM paboTam
Ntoro 5
5 BBezneHnue B IToaroroBka K 1 OIIK-1, |Ormpoc Ha 3aHATHUSX,
WHTerpajbHyIo U MpaKTU4Ye CKUM 3aHATUSM, OIIK-2 Koncriekr
BOJIOKOHHYO O TUKY ceMHHapam CaMOTOJTOTOBKH
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasa
HToro 2
6 BBezmenue B kBaHTOBY1O |[logroroBka K 2 |OIIK-1, |Ompoc Ha 3aHATHSX,
3/7IeKTPOHUKY, MPaKTUYeCKUM 3aHATUIM, OIIK-2 KoHTposnbHas paboTa,
HeJIMHEeWHYI0 ONTUKY U ceMHHapam Ortuet 1o 1abopaTopHO
rosorpaguto. T
onorpaguo OdopmeHne 0TUETOB 10 3 paGore
nabopaTtopHbIM paboTam
OdopmiieHre 0TYETOB 10 3
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Hroro

7 OnTuyeckue MeToZbl
repejiauu, XpaHeHus1 U
06paboTku nHbOpMaLUH

ITogroroBka K
MpaKTUUYe CKUM 3aHSATUSIM,
CceMUHapam

OITK-1,
OITK-2

Ornpoc Ha 3aHATUSIX,
KonTtposbHas pabora,
Koncriekr

[TpopaboTKa eKIIMOHHOTO 1 CaMOTIOATOTOBKH
Marepuasa
Ntoro 2
Nroro 3a cemecTp 24
IToaroroBka K 3K3aMeHy 36 OK3aMeH
Ntoro 60

10. KypcoBas pabora

He npenycmotpeno PYII

11. PeiiTuHrOBasi cucTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTY/leHTOB

Tab6suria 11.1 — BanbHbIe OLIEHKHU /IJ1s1 37IEMEHTOB KOHTPOJISI

11.1. ban/ibHbIe OLleHKH /11 3/IeMeHTOB KOHTPOJIsl

o o MakcumanbHbIN
. MakcumasibHbIU MakcumasibHbIN
OneMeHTHI yueOHOM Oasu1 3a Iepuog Bcero 3a
6amn Ha 1-yto KT ¢ |  Gaut 3a mepuof,
JleaTeIbHOCTU Mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
2 ceMecCTp
Koncriekt 2 2 2 6
CaMOII0/IrOTOBKH!
KonTposnbHast pabora 23
Onpoc Ha 3aHITHSX 4 4 4 12
OrTuert 1o ysabopaTopHO 10
pabore
Pecepar 7 7
Tect 6 6 12
Wtoro Makcumym 3a 26 25 19 70
Tepuoz,
OK3aMeH 30
Hapacraroiym utorom 26 51 70 100
11.2. ITepecuet 0a/1I/I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[Tepecuet 6asyIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/iCTaB/eH B Tabmumie 11.2.
Tabnuiia 11. 2 — [TepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKU
banel Ha jaTy KOHTPOIBHOM TOUKH Onenka
> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5
Ot 70% no 89% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 4
Ot 60% 10 69% OT MakCcHMMaabHOV CyMMBbI OasioB Ha gary KT 3
< 60% OT MakCMMabHOM CyMMBbI OaiioB Ha fgaty KT 2

11.3. ITepecueT cymMMbI 6a/1/10B B TPAAMIUOHHYIO U MEeXAYHAPOAHYIO OI[€HKY
[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY TIpe/iCTaB/eH B Tabmuije

11.3.
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Tabsura 11. 3 — ITepecueT CyMMbI Oa//IoB B TPAJIUIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY
WToroBast cymMmma 6arios,

Ouenka (I'OC) YUWTBIBAaeT yCIMeLIHO CaHHbIN Oruenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/IM4HO)
85-89 B (oueHb xopoi1i0)

4 (xopot11io) (3a4TeHO) 75 -84 C (xopot1i0)
70 -74
65 - 69 D (ynoBneTBOpUTENBHO)

3 (YyAoB/1eTBOPUTENBHO) (3aUTEHO) 60- 64 E (HocpeAcTeerHo)
2 (HeyAOBIETBOpHUTE/ILHO) (e Hioke 60 6anioB F (HeymoBneTBOpUTEJILHO)

3aUTEHO)

12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa

1. BonHoBasi onTuKa : YuebOHoe mocobue panas By3oB / H. WM. KanureeBckuii. - 4-e u3f.,
crepeorur. - CII6. : Jlans, 2006. - 465[15] c. : moptp., wi. - (YuebHuku njisi By30B. CrierjanbHast
muteparypa) (Jlyumme knaccuueckue yue6Huku) (Knaccuueckasi yueGHasi nuteparypa 1o (usvke). -
ISBN 5-8114-0666-5 (Hanune B 6ubmmoreke TYCYP - 29 3k3.)

2. BBefieHve B KBaHTOBYIO U ONTUUECKYIO /IeKTPOHUKY: YuebHoe mocobue / bamkupos A. 1.,
Mlanpgapos C. M. - 2012, 98 c. [DnekrpoHHeld pecypc] - Pexum  pgocryna:
http://edu.tusur.ru/publications/1578, cBOOOHBII.

3. Kypc obueli ¢pusuku : yue6Hoe mocobue gjist Bry3oB: B 3 T. / U. B. CaBenbeB. - 7-e u3f.,
crepeorur. - CII6. : Jlawb, 2007 - . - (Jlyumme knaccuueckue yueOHuMKM) (Kimaccuyeckasi yueOHas
nurteparypa 1o ¢usvke) (Yue6HUKM 71 By30B. CrielipanbHas uteparypa). - ISBN 978-5-8114-0629-6.
T. 2 : DnekTpuuecTBO U MarHetusMm. BonHel. Onrtuka. - CII6. : Jlans, 2007. - 496 c. : ., opTp., TabI. -
[Tpeam. yka3.: c. 493-496. - ISBN 978-5-8114-0631-9 (Hanuuue B 6ubmioreke TYCYP - 148 3k3.)

12.2. lonosiHMTe/IbHAA IMTeparypa

1. TlpuknagHasi du3nyeckas ONTHKa : YuebHoe mocobuwe s By3oB / VpuHa MuxaiiioBHa
Harnbuna, Bacwmuii ApkagbeBuu MockaneB, Hartanus AHpapeeBHa IlonmymikuHa, Bagum JleoHuzoBuy
PynuH. - 2-e u3z., UCIp. ¥ Aol - M. : Beiciias mkosa, 2002. - 564[4] c. : un. - Bubmuorp.: c. 562-563. -
ISBN 5-06-004039-9 (B miep.) (Hanuuue B 6ubmoreke TYCYP - 22 3k3.)

2. HenuneliHass omnTWKa U obpaieHue BoAHOBOrO (poHTa : MoHorpaduss / BaneHTHH
leoprueBnu [Imutpues. - M. : @usmariut, 2000. - 256 c. : wi. - bubmvorp.: c. 251-256. - ISBN 5-9221-
0080-7 (B mep.) (Hanuurie B oubmioTeke TYCYP - 3 3K3.)

3. Onrtuyeckue BomHbI B Kpucrauiax : Ilep. ¢ anmi. / A. fApus, II. FOx ; mep. C. I.
Kpusouubikos, niep. H. W. [letpos, pen. niep. . H. Cucakss. - M. : Mup, 1987. - 616 c. (Hanuuue B
ounbmioreke TYCYP - 5 3K3.)

4. Ornruueckas rosiorpadus : B 2 T.: Ilep. ¢ anmn. / XK. Anpuns [u gp.] ; pen. I. Konduna,
pen.niep. C. B. I'ypeuu. - M. : Mup, 1982 - . T. 1. - M. : Mup, 1982. - 374[2] c (Hanuuue B 6ubIHMOTEKE
TYCYP - 7 3k3.)

12.3. YueOHo-MeTOfUUECKOE MTOCOOHe ¥ MporpaMMHoe obecreueHue

1. Tlonspuzaumsi: MeToguueckue ykasaHusi K sabopatopHoii pabore / AkpectnHa A. C,,
[MMangapos C. M., Illep6bmna B. B. - 2012. 12 c. [DnekTpoHHBIM pecypc] - Pexum mgoctyma:
http://edu.tusur.ru/publications/1063, cBoOOHBII.

2. TeHepauusi BTOpPOW TapMOHUKH JIa3epHOrO W3/IyueHUs: MeToAauueckue ykKa3aHus K
nabopatopHbeIM paboTaM [/isi CTyAeHTOB HaripaBieHus "®oToHrKa U onTonH(opMaTrka" / AkpecTrHa A.
C., lIangapo C. M., Illepobuna B. B. - 2013. 12 c. [DnekTpoHHBIA pecypc] - Pexum pocryra:
http://edu.tusur.ru/publications/4107, cBoOGOgHBIA.

3. Bsenenve B (OTOHUKY M ONTHHPOPMATUKYy: MeToAuuyecKue yKaszaHHUs 0 TMpaKTHUueCKUM
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3aHATHSIM M CaMOCTOSITeNIbHOW paboTe CTyZeHTOB HaripaBieHus "d®OToHWKa W onToWH(opMarvka' /
[lepbuna B. B., [Iangapo C. M. - 2013. 20 c. [DnekTpoHHBIM pecypc] - Pexum goctyma:
http://edu.tusur.ru/publications/4108, cBOOGOJHBIH.

12.4. Ba3bl AaHHBIX, UH()OPMALIOHHO CIIPABOYHbIEe U MOUCKOBbIe CUCTEMBI
1. O6pa3oBarte/nbHbIii MOpPTa YHUBepcUTeTa, bubmoTeka yHUBepcUTeTa

13. Marepua/nibHO-TeXHUYECKoe ofecrnedyeHne JUCHHUITHHBI
1. KommisroTepsl ¢ foctyriom B IHTepHeT, JOCTYI K TIOMCKOBBIM CUCTEMaM
2. IlepeHOCHBIe MakKeTbl [/l JeMOHCTPALIUM Ha JIeKLUAX
3. leMOHCTpaLMOHHBbIE T1JIaKaThbl.
4. TIpe3senTayuu Ha OBM no Bcem paszesaM Kypca.
5. Tectbl g5t 06yueHUs ¥ TPOBEPKU 3HAHUM CTY€HTOB C TToMOIIbi0 DBM. TecThbl UCTIOMB3YIOTCS
BO BpeMsl IPOBe/IeHHsI Tab0PaTOPHBIX 3aHATHM.
6. MeToauuecKre pyKOBOCTBA 110 BCeM JIaD0OPATOPHBIM 3aHSTHSIM, YKa3aHHBIM B ITPOrpaMMe.
7. MeTomryeckoe PyKOBO/ZICTBO TI0 CAaMOCTOSITe/IbHOW paboTe Mo JUCIUTIIHE
8. IIpe3eHTaluu Mo TeMaTHKaM CaMOCTOSITe/TbHBIX 3a/laHUM

14. ®oHpA 011eHOYHBIX CPEe/ICTB
@OH/, OLIeHOYHBIX CPe/ICTB IIPUBe/leH B IIPU/IOKeHUH 1.

15. MeToanueckye peKOMeH/AaLH M0 OpraHu3alui u3ydeHusl AUCLUIIUHbI
be3 pekomeHayu.
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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

Cemecrtp: 2

YuebHbIi 171aH Habopa 2015 roga

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

JK3aMeH: 2 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 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

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
eCTeCTBeHHbIN MyTb Pa3BUTHSI BEICOKUX
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 TeXHOJIOTH; MPUHIUIIbI
(YHKLMOHHMPOBAHUS YCTPONCTB U CUCTEM
(OTOHMKY Ha OCHOBEe BOJTHOBO/HBIX,
HeJINHeMHBIX U IePUOIUUeCKUX CTPYKTYP ;
[omkeH yMeTb IPUMEHSTb COBPEMEHHBIE,
a/leKBaTHbIe COBPeMEHHOMY YPOBHIO
3HaHUM MeTO/IbI [TOUCKA, XpaHeHUs,
06paboTKu MHPOPMALIMMU, UCTIOTB3yeMbIe
JUTsE pa3pabOTKU U IKCILTyaTaldu
YCTPOMCTB U CUCTeM (POTOHUKHA OCHOBE
3HaHUsI OCHOBHBIX TOI0’K€HUM, 3aKOHOB U
METO/IOB O BOJTHOBOZHBIX, HeJTMHEeHHBIX U
NepruoJuueCcKUx CTPYKTypax C
WCTI0/Ib30BaHNeM MH(OPMAI[MOHHBIX,
KOMITbIOTEPHBIX U CETeBbIX TEXHOJIOTHI.;
[omxkeH BNa/ieTh COBPeMeHHBIMU
TIO/IX0JaMH1 Pa3pabOTKH U IKCTTyaTal[uu
1prOOPOB YCTPOMCTB U CUCTEM (POTOHUKU
Ha OCHOBe BOJTHOBOJHBIX, HEJIUHEMHBIX U
NepruoJueCKUX CTPYKTYD; HaBbIKaMH TI0
a/leKBaTHOMY NIPMMEHEHHIO 3aKOHOB
OTTHKYU K HAYyYHOMY aHaJIM3y SIBJIeHUH B
¢doToHuKe U onToUH(OPMATHKe; B/IafleTh
TIOZIXO/IaMU K MaTeMaTHueCKOMY OMHACaHUIO
OTTHUEeCKUX SIBJIEHUH, B/laZleTb MeToaMU
TIOMCKA U TIpe/iCTaB/IeHust UHhOPMaLIUH 110
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doroHuke B Tpebyemom ¢opmate ¢
WCTI0/Ib30BaHKEM UH(OPMAI[UOHHbIX,
KOMITbIOTEPHBIX U CETEBBIX TEXHOJIOTHH. ;

OO1mye xapakTepUCTHUKHU T0Ka3aTesleld U KpUTepHeB OLieHHMBAaHWS KOMIIETEHLIMH Ha BCEX JTarax
TipYBeZieHbl B TabmuLe 2.
Tabmuia 2 — O61Me XapaKTepUCTHUKH TTOKa3aTe/iel ¥ KpUTepreB OLleHWBaHMsI KOMITeTEHLIMI 10 STaram

TToka3zarenu u
KpUTepuu

3HaThb

YmeTb

Bnanets

OTnnyHO (BBICOKUU
YPOBEHD)

Ob6nagaet (hakTHUe CKUMU
Y TeopeTHYe CKUMH
3HAHUSIMU B TIpeJiesiax
n3yJaeMoii 0bmacTy c

OO6nazaeT AMArIa30HOM
MPAaKTUUYECKUX YMEHMUH,
TpebyeMbIX /ISl Da3BUTHS
TBOPUECKHX PELIeHHH,

KonTponupyet paborty,
TIPOBOZIUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI

TIOHUMaHHEM TDaHMI] abcTparupoBaHust
MIPUMEHUMOCTH nipobiem
Xoporto (6a30Beiii | 3HaeT ¢akThl, MpUHOUIE], | O6/afaeT Auaria3oHOM BepeT oTBeTCTBEHHOCTH 3a

YPOBEHbB) TPOLIeCChI, 00IIHe TIPAaKTHUECKUX YMEHHH, 3aBepIlIeHKe 3a/1au B
TIOHATHS B Mpeenax TpeOyeMbIX /ISl PEIIeHUs] | UCC/IeJOBaHMH,
r3yuyaemoii obsactu orpe/ie/ieHHBIX MMPo0/ieM B | IPUCIIOCA0TMBaeT CBOe

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

YnoenerBoputenbH | O6magaeT 6a30BLIMH O06salaeT OCHOBHBIMH PaboraeT nipu ripsiMomM

0 (TIoporoBbIH 00IIMMU 3HAHUSIMU YMEHUSIMH, TpeOyeMbIMU | HAO/TIOIeHUH

yPOBEHbB) U151 BBITIOJTHEHUST TIPOCTBIX

3ajau

MaTeMaTHuKU.

2 Peanu3anus KOMIeTeHI[UH

2.1 Kommnerenuusa OITK-1
OTIIK-1: criocoGHOCTRIO TIPeJCTaB/SATh aZleKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHWM Hay4HYHO
KapTHHY MHUpa Ha OCHOBE 3HaHUSl OCHOBHBIX IOJIOKEHWM, 3aKOHOB M MeTOJOB eCTeCTBEHHbIX HayK U

st hopMUpOBaHMsT KOMIIETEHIIMH HEOOXOAMMO OCYILIeCTBUTD Psifi 3TArOB. JTaribl HOpMHUPOBaHHUs
KOMIIETEHLIUM, TMpPUMEHsieMble /I STOr0 BHUIbl 3aHATUH W UCIHOJb3yeMble CPEeJCTBA OLI€HUBAHUS
nipe/icTaB/ieHbI B Tabsurie 3.
OPMMPOBaHMs KOMIIETEHLIMU U UCII0Ib3YeMble CPE/ICTBA OLIEHUBAHMSI

Tabmuia 3 — Orarbl

3aKOHBI JTMHEHHOU 1
HeJTMHeMHON ONTUKUA U UX
CBsI3b C 3aKOHaMU (hH3UKU;
MaTeMaTU4eCcKoe
OIMMCaHUe OITUYeCKHX
SIBJIEHUM KakK
COBOKYITHOCTH
reoMeTpUYeCKHUX,
BOJIHOBBIX,
3/IeKTPOMarHUTHBIX U
KBAHTOBBIX SIBJIEHUM;
OCHOBBI T€OMeTpHUYE CKOMN
OITTUKH, ONITHUKHU
BOJTHOBOZIOB U

yYMeThb M0JIb30BaThCsl
OCHOBHBIMH ONTUYECKUMHU
rpubopamMu; TTPOBOIUTE
MaTeMaTh4yeCKHe PacyueTsl
OTITUYeCKUX CUCTEM U
aHa/IM3UPOBATh
TIO/TyYeHHbIe ZIaHHBIE.
OPUEHTHUPOBATLCS B
MHOT000pa3uu
COBpPEMEHHbIX MPUOOPOB
(hOTOHUKM U
OTNTOMH(MOPMATHUKH

CocraB 3HaTb YmeTb Bnanets
CopepkaHue HayuHble /10CTHKeHUs aHa/IM3MPOBaTh C/0KHbIE | HABBIKAMU I10
3TarioB COBpeMeHHOU (DOTOHUKHU, |ONTUYECKUe SBIeHMUS; TPHYMEHEHHIO 3aKOHOB

OINTHKU K HAYUHOMY
aHa/IM3y CUTYyalluu;
B/1a/leTh TIOAX0JAaMH K
MaTeMaTHu4eCcKOMy
OTMKCaHHWIO0 ONTUYECKUX
SIBJIEHUW B MIPUPO/ie Y TIPU
pelleHun
TeXHOJIOTUYEeCKHX 3a/a4
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ronorpadun; 0CHOBBI
HeJTMHeMHOM U KBaHTOBOU
ONTUKH, (hH3UUeCcKre
Hay4Hble TIPUHLIUTIBI,
WCII0/Tb3yeMble B
BOJIOKOHHOU U
HMHTerpa/ibHOW OMNTHKE;
OMTUYEeCKHe MeTO/bI
repejjauy, XpaHeHUs U
06paboTky nHMOpMarL Iy,
(r3ruecKrie MPUHLIUIIBI
paboTbI MprObOPOB
(hoToHUKMU U
ONTOUH(OPMATHKU

Bunpl 3aHATHI

* VHTEpaKkTUBHbIE
TpakTU4yeCcKue 3aHsITus;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHSTHUS;
* VIHTepakTUBHbIE
JIeKLIUY;

* [IpakTrhueckue
3aHSATUS;

* JlaboparopHbie
3aHSATUS;

¢ Jlekuuy;

* CamocTrodTenbHas
paborta;

* IlogroroBka K
JK3aMeHy;

* JHTepakTUBHbIE
TpakTU4YeCcKue 3aHATHS;
* UHTepakTuBHbIE
nabopaTopHbIe 3aHATHS;
* UHTepakTuBHbIE
JIeKLINY;

* TIpakTHUueckue
3aHSATUS;

* JlabopaTopHbIe
3aHSATUS;

* Jlexuuwy;

* (CamocrosiTesibHast
pabora;

* [loaroroBka K
9K3aMeHy;

* VIHTepakTUBHbIE
MpPaKTUYeCKHUe 3aHsATHS;
* lHTepaKkTHUBHBIE
nabopaTopHbIe 3aHSATHUS;
* JlaboparopHble
3aHSITHS;

* (CamocTosTenbHas
pabora;

Wcnons3yemMsble
cpeAcTBa
OLleHVBaHUs

* KonTtposnbHas pabora;
* Ortyet no
nabopatopHoii pabore;

* Ornipoc Ha 3aHATHSIX;
* KoHcriekT

* KoHrposnbHast pabota;
* Otyer no
naboparopHo# pabore;

* Onpoc Ha 3aHATHUSX;
* KoHcnekr

* Otyet no
nabopatopHoii paboTe;
* Pedepar;
* DK3aMeH;

CaMOITOATOTOBKY; CaMOITIO/ITOTOBKY;
e Tecr; e Tecr;
* Pedepar; * Pedepar;
e OK3aMeH; * DK3aMeH;
dopMy/nvMpoBKa MOKasaTesed M KpUTepUeB OLeHMBAHWS [JaHHOW KOMITeTEHL|MM IpUBe/leHa B
Tabnuie 4.
Tabsnunia 4 — IlokasaTes U KpUTEPUU OLIeHMBaHMsI KOMIIETEHI[MM Ha Tarnax
CocraB 3HaThb YmeTb Bnanets
OrmuHo * HayyHble JOCTWXKEeHUs | * TBOPYECKU * CBOOOZHO BafieeT
(BBICOKMIA YPOBEHB) | COBpEMEHHOM (OTOHUKH, | aHaJIW3UPOBATh CJI0KHbIE | HaBbIKAMH 10
3aKOHbI JINHEUHOU U ONTHYeCKUe SIBJIeHUS; MPYMEHEeHHIO 3aKOHOB
HeJIMHEeHHOU ONTUKU U yMeTb 110/1b30BaThCsl ONTUKY K HAYyUHOMY
VX CBA3b C 3aKOHAMU OCHOBHbIMU aHa/IM3y CUTyaLuy;
(h13UKY; ONTUYeCKUMU BJIaZleThb TI0JX0/aMU K
MareMaTuyeckoe npubopaMu; TIPOBOAUTh MareMarryeCKOMY
ornucaHue ONTHYeCKUX MareMaTuyecKue OIMCAaHUIO ONTUYeCKUX
SIBJIEHUM KaK pacyeTsbl CJI0KHBIX SIBJIEHUW B IPUPOJE U
16
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COBOKYITHOCTH
reoMeTpruYeCcKux,
BOJTHOBBIX,
3/IeKTPOMAarHUTHLIX U
KBaHTOBBIX SIB/IEHUIA;
OCHOBBI FreOMeTpUUeCKOM
OTITHKH, OTITUKU
BOJIHOBOJIOB U
rosiorpaduu; OCHOBBI
HeJIMHeMHOMN 1
KBAHTOBOH OITUKY,
(hu3nueckre HayuHble
TIPUHLIUTIBI,
WCTIO/Tb3yeMble B
BOJIOKOHHOU U
WHTerpaibHOM OITHKE,;
OTITHYEeCKHe MeTO/Ibl
riepejjauy, XpaHeHUs U
06paboTku nH(popMaLy,
(hu3rueckue MPUHLUIIBI
paboTel TpPUOOpPOB
hoToHUKHU U
ONTOMH(MOPMAaTHKWY;

OTITHYeCKUX CUCTEM U
aHa/IM3MpoBaTh
TIO/TyYeHHbIe JJaHHbIE.
OPUEHTUPOBATLCS B
MHOTo00pa3uu
COBpPEMEHHbBIX MMPUOOPOB
(hOTOHUKM U
ONTOUH(MOPMAaTHKH ;

TIpU pellieHnH
TeXHOIOTUYeCKUX 3afiau
Pa3HOTO YPOBHS;

Xopotiio (6a30BbIii

¢ Hdy4YHbI€ JOCTH)KeHUA

¢ dHA/IM3UPOBATH

¢ HaBBbIKAMMH I10

HeJIMHeHHOU ONTUKU U
UX CBS3b C 3aKOHAMU

YPOBEHb) COBpeMeHHOU (POTOHUMKH, | CTaHJapTHbIe TIPUMEeHEeHHI0 3aKOHOB
3aKOHbI TMHEWHOW 1 OTTHUEeCKYe SIB/IeHUS; OITHKH K aHaIu3y
HeTMHEeHHOW ONTUKU U YMeTb I10J1b30BaThCsl CUTyaluu; BlajeeT
UX CB$I3b C 3aKOHAMU OCHOBHBIMHU MOAX0AaMH K
(hur3uKy; OTNTHUYeCKUMHU MaTeMaTHu4eCcKoMy
MareMaTrhyeckoe npubopamMu; TPOBOJUTE | OTMCAHMIO OTITHUECKUX
OTMCaHye ONTUYEeCKUX MaTeMaTuiecKue SIBJIEHUI;
sIB/IeHUM, OCHOBBI pacyeThbl, aHaIM3UPOBATh
reoMeTpHUYeCcKOr ONTHKH, | TIOJyUYeHHbIe JaHHBbIE.
OITHKU BOJTHOBOZIOB U OpPUEHTUPOBAThCS B
rosiorpacyu; 0CHOBbI MHOroo0pa3uu
He/TMHeNHON U COBpPEMEHHbBIX MPUOOPOB
KBaHTOBOMW OMNTHKU, (hOTOHUKU U
(u3ryeckure HayuHble ONTOMH(OPMAaTHUKH ;
TIPUHLIUIIBI,
UCTI0/Ib3yeMble B
BOJIOKOHHOU U
VHTerpaabHOM ONTHKE;
OTTHUYeCKHe MEeTO/IbI
repesiauv, XpaHeHUs U
06paboTku nH(popmMaLuy,
(hr3uueckue MPUHLUIIBI
paboThI ONTHYECKUX
nipubopoB;
Y/IOBNIETBOPUTE/IbH | * HayuHble ZOCTIDKEHUSI | * aHaIW3UpOBaTh * HaBbIKaMH 110
0 (TIOpOroBBIi COBpeMeHHOM ()OTOHHMKY, | MpOCTeHIlire ONTUUeCKre | NMPUMeHeHUI0 OCHOBHBIX
YPOBEHb) 3aKOHbI JTMHEWHOM U SIBJIEHUST; YMeeT 3aKOHOB ONTHUKH K

I10JIb30BATHCA
OCHOBHBIMH

aHa/u3y CUTYyaluu;
B/Ia/leeT TIOAX0AaMH K
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(())Z€37147K
MaTeMaTHuuecKoe
OTMCaHUe TIPOCTBIX
OTTUYECKUX SIBIEHHUH,

OCHOBBI reoOMeTprYe CKOMN

OTTUKH, ONITUKU
BOJTHOBO/IOB U
rosiorpacvv; OCHOBbI
HeTMHeHHOU 1
KBaHTOBOM ONTHKHU.;

OTTHUYEeCKUMHU
nipubopamu; TIPOBO/IUTh
TIPOCThIE
MaTeMaTuuecKue
pacueTsl;

KaueCTBEHHOMY
OIMCAHUIO OIITHUYeCKUX
SIBJICHUI;

2.2 Komnerenust OIIK-2

OTIIK-2: cnocoGHOCTBIO OCYIIECTB/ISITh MOUCK, XpaHeHWe, 00pabOTKy M aHaM3 UHPOPMAIK U3
pa3/MUHBIX WCTOUYHMKOB U 0a3 JaHHbBIX, MPEe/CTaB/sATL ee B TpeOyeMoM (hopmaTe C HCIO/Ib30BaHUEM
MH(OPMALIMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHA.

st popmMHUpOBaHMsI KOMITETEHL[MM HEOOXOAMMO OCYIL|eCTBUTh Psifi 3TAroB. DTambl JOPMHUPOBaHUS
KOMITeTEHL[UH, TIDUMEHsieMble [JIsi 3TOTO0 BBl 3aHSITUH M WCIONb3yeMble Cpe/CTBa OL|eHWBaHUS
npeicTaB/eHbl B Tabsuiie 5.
Tabmuia 5 — Otanbl GopMUPOBaHKST KOMITETEHI[UH U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBAHUS

aHanu3 uHpopmaly 13

Pa3/TMYHBIX KCTOYHUKOB U

0a3 JaHHbIX,
TIPe/ICTAB/IATh €e B
Tpebyemom hopmare ¢
HCII0/Tb30BaHUEM
TPaIUL[AOHHBIX

OyMa>KHBIX HOCHTeJeH U C

HCTI0/Th30BaHUEM
HMH(OpPMaI[MOHHBIX,

KOMITBFOTEDHBIX U CETEBLIX

TeXHOJIOTUU

TIOMCKa UH(OpPMaLIMKU U
pa3/inyHbIe TIOUCKOBLIE
CHCTEeMBI U TIPOTPaMMHbIe
TIPOAYKTHI /17151 0TOOpa
MH(pOopMaLuu

CocraB 3HaThb Y™meTb Bnagets
Copeprxkanve KaK OCYILeCTB/ISITh [IOMCK, |HCII0/Ib30BaTh C TIOMOIIbIO
3TaroB XpaHeHUe, 00paboOTKy U | TPaAMLIMOHHBIE METObI | IPero/iaBaTesst

oOpabaTbIBaeT pe3ysbTaThl

9KCIIePUMEHTa C
HCTI0/Tb30BaHUEM (PU3HKO
MaTeMaTh4eCcKOro
anrapara ¥ 4aCTUYHO
KOMITBFOTEPHBIX
TeXHOJIOTHI; COCTaB/IsET
oT4eT B TpebyeMoM
dopmare

Buabl 3aHaTHM

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* VHTEpaKkTUBHbIE
nabopaTopHbIe 3aHATHS;
* VHTepaKkTUBHbIE
JIeKLIUY;

* [lpakTueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuu;

* CamocTosiTesbHas
pabora;

* [logroroBka K
5K3aMeHy;

* NHTepakTuBHbIE
TpaKTUYeCKUe 3aHATHS;
* IHTepakTUBHbIE
nabopaTopHbIe 3aHATHUS;
* lIHTepakTUBHbIE
JIeKLI1Y;

* [lpakTuueckue
3aHATHS;

* JlabopaTtopHble
3aHATHS;

* Jlekuuu;

* CamocTosiTe/ibHast
pabora;

* TloaroToBKa K
9K3aMeHy;

* lHTepakTuUBHBIE
TpaKTUUeCKUe 3aHsITUS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie
3aHATHS;

* CamocTodTenbHas
paborta;

Hcrionb3yemble
cpezcTBa
OLleHVBaHUs

* KonTtposbHas pabora;
* Oruer 1o
nabopatopHoii pabore;

» KonTtpospHast pabora;
* Ortuer no
nabopatopHoii pabore;

* Otyet no
naboparopHoi pabore;
* Pedepar;
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* Ornipoc Ha 3aHATHUSIX;
* KoHcriekT

* Onpoc Ha 3aHATHUSAX;
* KoHcnekr

* DK3aMeH;

CaMOTMOJTOTOBKY; CaMOTMO/TOTOBKY;
¢ Tect; * Tect;
* Pedepar; * Pedepar;
e OK3aMe€H; * DK3aMeH;
dopMyIMpOBKa MoOKasaTesel W KPUTepHeB OLeHMBAaHUSI [JaHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmumiie 6.
Tabsuria 6 — IToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaTb Y™meTb Bnagets
OT1mnyHO * Kak OCyILeCTB/ISTh * HCII0/1b30BaTh * CaMOCTOSITeNTbHO
(BBICOKMI YPOBEHb) | TIOMCK, XpPaHEeHUe, TpaJULMOHHbIE METO/IbI obpabarbiBaeT
00paboTKy ¥ aHaM3 TovcKa MH(opMaIv Ha | pe3y/bTaThl
vHbOopMaluu U3 OyMa>kHbIX HOCHUTEJISIX, @ | JKCIIepUMeHTa C
pa3/IMYHbIX UCTOYHUKOB | TaKyKe pa3/vuHbIe HCII0/Tb30BaHUEM
u 0a3 ZIaHHBIX, MOKCKOBbIE€ CUCTEMBI U ¢u3uKo-
TIpe/ICTaB/IAThH ee B TIpOorpaMMHbIe MPOAYKTHI | MaTeMaTH4eCcKoro
Tpebyemom (opmate ¢ JUist 0TOOpa MH(OPMALWK | arrapara v
WCTI0/Ib30BaHUEM TI0 UHTEepeCyoLei KOMITbIOTEPHBIX
TPaIULIMOHHBIX TeMaTHKe; TEeXHOJIOTHUM; COCTaBJIsIeT

OyMa>KHBIX HOCHTeJIel U
C UCIOb30BaHUEM
HMH(}OPMaIMOHHBIX,
KOMITBIOTEPHBIX U
CeTeBLIX TeXHOJ/IOTUI;

OTUeT B TeueHHe
TJIaHUPYEMOTO CPOKa
c/laur B TpebyeMoM
tdopmare;

Xoporiio (6a30BbIit

* OCYIIeCTBATH MMOUCK,

¢ MCII0/Ib30BAThb

¢ COCTaBJ/ideT OTUeT B

YPOBEHb) XpaHeHHe, 00paboTKy 1 TpaAULIMOHHbIE METO/bI TeyeHue IJIaHUPyeMoro
aHa/M3 WHpOPMaIUy U3 | TOMCKa MH(GOpPMaLU U CpOKa C/lauvl B
pa3/IMYHbIX UCTOUYHUKOB | pa3/IMuHbIe TIOMCKOBbIE Tpebyemom opmare;
u 0a3 ZIaHHBIX, CUCTEMBI U CaMOCTOSTE/IEHO WJIH C
TIPe/ICTaBISATh ee B TIPOTPaMMHbIe TIPOJYKTHI | TIOMOIIbIO
Tpebyemom ¢opmate ¢ JUist 0TOOpa MH(OPMALMK | TIperofiaBareis
HCTIO/Tb30BaHUEM ; obpabareiBaeT
WH(POPMaI[MOHHBIX, pe3y/bTaThl
KOMIIBIOTEPHBIX U JKCIIepUMeHTa C
CeTeBBIX TEXHOJIOTHIA; WCTI0/Tb30BaHUEM

(busuko-
MaTeMaThyeCKoro
arriapara ¥ 4aCTU4HO C
TIOMOIIIBIO
KOMITBIOTePHBIX
TEXHOJIOTUH;

YI0BNIETBOPUTE/IbH | * OCYIIECTB/ISATh IMOUCK, | ® HCIO/b3yeT VIHTepHeT | * C MOMOIIIbIO

0 (TIOpOroBbIi XpaHeHue, 06pabOTKy U | /ISl TIOMCKa WH(GOPMALIMK | TIPeTIo/iaBaTeis

YPOBEHb) aHa/nu3 UHQOpMalu U3 | ; obpabarbiBaeT
Pa3/TUYHBIX UICTOYHUKOB pe3y/bTaThl
1 6a3 JaHHBIX C JKCIIepUMeHTa C
WCTIO/Tb30BaHUEM WCTIO/Tb30BaHUEM
VHTepHeTa; ¢busmko-

MaTeMaThyeCcKoro
arriapara ¥ 4aCTU4HO
KOMITBFOTEPHBIX
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TEXHOJIOTUU; COCTaB/ISIeT
oTueT B TpebyeMom
dbopwmare;

3 TunoBbIe KOHTPOJILHbIE 3a/JaHUSA
st peanu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a7lau 00y4YeHUs! MCIIO/b3YIOTCS TUTIOBbIE KOHTPOJIBHBIE
3a/laHYsl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKW 3HaHWM, YMeHHWH, HaBBbIKOB U (W/IK) OIbITa
JeSTe/IbHOCTH, XapaKTepu3yIOLUX STambl ()OPMHUPOBaHUSI KOMIIeTEHLIMA B TpoOLlecCe OCBOEHUS
oOpa3oBareibHOM MPOTrpamMMbl, B C/IeyIOIIeM COCTaBe.

3.1 Boripocbl Ha CaMONIOATOTOBKY

— Tapmonunyeckue konebaHuss.CKOPOCTh M YCKODeHHEe TOUKH, COBEpIIANIell rapMOHHYeCcKoe
konebanue. I'paduueckoe n3o0pakeHHe TapMOHUUECKUX KOJie0aHHUM - MeTO/| MJIOCKMX JUarpaMM, MeTOf
(ha30BbIX Juarpamm, CreKTpaabHbIA MeTo[, MeTOJ Bpallatoluxcsi BeKTopoB. Cro)keHHe Tapasiie/ibHbIX
rapMOHMYECKUX KOeO0aHWii: a) C OJMHAKOBBIMU UacTOTaMu, 0) ¢ pa3nuuHbIMU yacToTamu. CrioKeHHe
B3aMMHO TI€PITeHANKY/ISIPHBIX TapMOHWUECKUX KoebaHWM C OfMHAKOBBIMUA 4YacTOTaMH. PUrypsl
Jluccaxy. duddepeHiipanbHoe ypaBHeHHe TapMOHMUeCKUX KosieOaHuid. [IpykKuHHBIN, (y3MueCKUi,
MaTeMaTHYeCKU MasTHUKUA. BbIBoJ, meproja KoneOaHW 3TUX MasiTHUKOB. ODHeprusi TapMOHWYECKUX
KonebaHuii. 3aTyxatoiue Konebanus. [IuddepeHiiiaibHOoe ypaBHeHHE CBOOOAHBIX —3aTyXaroIUX
KoreOaHM M ero pellieHWe. XapaKTePUCTUKU 3aTyXaroIIyuX KosjeOaHWiA: jorapudMuyecKuil JeKpeMeHT
3aTyXaHHsi, BpeMsl pe/lakCcalyu, J00POTHOCTb. ATlepUoANYecKOe JABKEHHe.

— CnokeHWe TapMOHWUYECKMX KoieOaHHWN OfIHOTO HarpaB/ieHUuss W OJWHAKOBOW YaCTOTBHI.
BekTopHas auarpamma. CriokeHWe B3aUMHO TepreHVKY/ISPHBIX KosiebaHWidl. MexaHn3M 00pa3oBaHUs
MeXaHWYeCKHX BOJIH B ynpyrou cpesie. [IpojonbHbIe U MOTepeuHble BOIHbI. YpaBHEHHUe TJI0CKOW BOJTHBI.
[nvHa BO/MHBI ¥ BOMHOBOe uucio. BomnHoBol BekTop. BonHoBoe ypaBHeHue. [uddepeHiuanbHoe
ypaBHeHUEe 3/IeKTPOMarHUTHOM BosHBL. [lnockasi snekTpomarHuTHasi BosiHa. OCHOBHBIE CBOMCTBA
3/IeKTPOMarHUTHBIX BOJIH. JHEPIrysl 3/IeKTPOMarHUTHOM BOJTHBI.

— 3akoHbl OTPaKEHWs W TIPeJIOM/IEHUsS] CBeTa. AOCOJIOTHBIA M OTHOCUTE/TBHBIM TIOKa3aTesn
npesioMieHusi, WX (U3Mueckuil CMbIC/. $IBleHHWe TIOMHOTO BHYTPeHHero oTpaxeHHUs. [loHsiTue
nipeZie/IbHOTO yIvia majieHust. [IpoxoykieHue cBeTa uepe3 TpaHML]y pasjena [AByX cpef. AOCOMHOTHBIM
roKasaTe/ib TIpe/ioM/IeHUs] BelljeCTBa. fIB/eHUs paccesiHUs], TIOIVIOLLEHUSI U [JUCTIepCUX CBeTa. SIBjieHue
uHTep(depeHIuM BOJIH. YCIOBUS HAO/MIOfeHUsT MakCMMyMOB W MHHMMYMOB WHTep(hepeHIIMOHHOU
KapTuHbl. OnbIT FOHra.

— TeomeTpuueckue napamMeTpbl ONTUYECKHUX BOJIOKOH BOOKHA CO CMeIlleHHON U HeCMellleHHON
pucnepcueli CrieKTp moTepb B MpsiMOM BojokHe OKHa Mpo3payHOCTM MexaHH3Mbl BO3HHWKHOBEHUSI
roTepb Mpu u3rube BosiokHa CrieKTp MOTephb B U30THYTOM BOIOKHe O deKTUBHAs [/TMHA BOJTHBI OTCEUKU
[ToTepu u3-3a pasHOCTU [AWaMeTPOB MOJAOBBLIX TsAiTeH [loTepu u3-3a CMelleHUs] CepALIEBUH BOJIOKOH
Pacripesienenre noreps B IMHWM CBSI3U. [10Tepu B cBapHBIX cOoeJMHEHUSIX BOIOKOH [loTepu B onTHYeCcKUxX
pasbemax [lorpeirHocTd TpU W3MepeHUM MOTepb C TOMOIIbI0 pedekTomeTpa IlorpeliHocTH Mpu
Vi3MepeHUH MOTephb C MOMOLLbI0 MY/IbTHMETPOB

— HenuHeliHasi monsipu3salusi  cjabororiomatoiieid  aucreprupyoieii cpesasl. HenvHeiiHble
BOCIIPUMMYMBOCTU. JJIEKTPOHHAsi M KBAHTOBasi TEOPUM HeJIMHeWHbIX BocrnpuumuuBocTed. CBoMCTBa
CUMMETPHM TEeH30POB He/JIMHENHOW BOCIIPUMMYMBOCTH. YPaBHEHUS 3/1IeKTPOJVMHAMUKM HeTUHeWHON
cpeibl. YKOpPOUYeHHble ypaBHEHUs [Jii aMIUIUTY[, CBSI3aHHBIX BOJIH B HeMHEMHbIX cpefax. ['eHepaius
rapMOHUK M KOMOWHALIMOHHBIX UacTOT. YCJIOBUSI CMHXpPOHHU3Ma. [lapameTpuueckoe B3auMOZENCTBHe
BOJIH. [lapameTpuueckue yCUInTeM ¥ TeHepaTopsl C NJIaBHOW NTepeCTPOMKOM YaCTOThI.

— Uro Takoe wH(pOpMalLMOHHAs €MKOCTb KaHana Iepejaud JaHHbIX? Kak onpegenurtsb
VMH(POPMaL[MOHHYI0 eMKOCTb KaHasa repefiauu JaHHbix? UTo Takoe onThyeckass cucteMa namsaru? Kakue
BUZIbI ONITUUECKHUX CUCTeM TlaMsTH ObiBatoT? UTO Takoe omThyeckasi cucTeMa o0paboTku uHdopmarin?
Kakue BH/IbI ONITUYECKUX CHCTeM 00paboTKu MH(MOpMAaLK BCTPEUAOTCS ?

3.2 TecToBbIe 3alaHUA
— CaoiicTBa KosebaTe/bHbIX CUCTEM C OJHOUM CTereHbl0 CBOOO/bI. BhIHYKIeHHBIE KOeOaHus.
3aryxatolye KonebaHUs.
— Tlnockue 3meKTpoMarHUTHBIE BOJIHBI, TADMOHWUECKHE TJIOCKKe BOJTHBI M UX CBOMCTBA.
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— 3aKoH NpsSIMOJIMHEeMHOTO paclpOCTPaHeHHs CBeTa. 3aKOHbI OTPayKeHUS U MPeIOMJIeHHs CBeTa.

3.3 Temsbl pedepaToB
— 1. CoBpemenHble mpobseMbl GOTOHUKKA W onTovrH(popMatuku 2. CBOMCTBa KosiebaTesbHBIX
CHUCTeM C OZJHOM CTereHbl0 cBOOObI. 3. BhIHYK/leHHble KoneOaHus. 3aryxatoliye konebanust. 4. [Inockue
3/IeKTPOMarHUTHbIE BOJIHBI, FTaDMOHMYECKHE IJIOCKUe BOJHBI M UX CBOWCTBA. 5. 3aKOH NPSIMOIMHENHOIO
pacIipoCTpaHeHUs CBeTa. 3aKOHbl OTPakeHusl U MpejiomyieHus cseta. 6. [lotepu B BO/IOKHaX, JUCIIepCUs
BOJIOKOH. CTyZieHT 3aiuijaeT pedepar, o BbIOpaHHOH Teme

3.4 Tembl OIPOCOB Ha 3aHATUAX
— CaoiicTBa KosebaTe/lbHbIX CUCTEM C OJHOM CTereHbi0 CBOOO/bI. BBIHYKIeHHBIE KO/ieOaHusI.
3aryxatoie konebanus. [170CKue 3/1eKTpOMarHUTHBIE BOJHBI, TapMOHWYECKHe TJIOCKWE BOJIHBI U WX
CBOMCTBA. 3aKOH TPSIMOJIMHEMHOT0 pacrpocTpaHeHus cBeTa. 3aKOHbI OTpaXkKeHHsl U TIpe/IoM/IeHUsI CBeTa.
[ToTepu B BO/OKHAX, AWUCIEPCUS] BOAOKOH. [IpUMHIIMI KBAaHTOBOTO YCHJ/IEHHSI 3/IeKTPOMArHUTHBIX BOJIH.
[eHepartiusi BTOpoit rapMoHUKU. VIH(bOpMal[ioHHasi eMKOCTh KaHasla Tiepefiauu JaHHbBIX.

3.5 DK3aMeHaI[UOHHbIe BOMPOCHI

— 1. AxryanbHble MpobneMbl U [JOCTVDKEHHSI COBpeMeHHOH (oToHUKU. 2. TepMHHONOTHS B
nipeAMeTHON obsacT poToHUKH. 3. apMoHnyeckuii curHait. 4. [11kasa 3/1eKTpPOMarHUTHBIX KOJeOaHW.
5. Knaccudukaiys konebaTe/lbHBIX CHCTeM M KojiebarelbHBIX TiporjeccoB. 6. OOiue cBoiicTBa
KosebaTe/IbHbIX CHUCTEM C OZHOM CTerneHbi0 CBOOOABI. 7. BhIHYXKAeHHbIe KojebaHus. 8. 3aryxarolue
konebaHus. 9. [110CKHe 3/1eKTPOMarHUTHBIE BOJIHBI, TaDMOHUYeCKHe TUIOCKHe BOJTHBI U UX CBoMcTBa. 10.
Hucniepcus cseta. 11. [Tomsgpusanys I0CKUX 3JIeKTPOMarHUTHBIX BOMH. 12. 3aKOH COXpaHeHusl SHepruu
J7IsT 971IeKTPOMAarHATHOro moJisi, Bektop IlotiHThHra. 13. [lornoieHue. 14. 3akoH TPSIMOJMHENMHOTO
pacripoctpaHeHusi cBeta. 15. 3akOHbI OTpakeHWMs U Tpesiom/eHus cBeta. 16. [lomHoe BHyTpeHHee
oTpakeHue. 17. ®u3nuecKue TPUHIUIIBI, UCTIOIb3yeMble B BOJIOKOHHOW U WHTerpajbHOM omnThke. 18.
OCHOBHBIE TUIIBI BOJIOKOH U TeXHOJIOTMs nosiyyeHus. 19. Ilorepu B BOIOKHAX, AUCIIepCUsi BOOKOH. 20.
[1naHapHble W TI0O/IOCKOBbIE BOJIHOBOAbI M YCTPOMCTBA WHTerpaqbHOM ONTUKU. 21. DOTOHBI U UX
cBoiicTBa. 22. IIpvHIMII KBAHTOBOIO YCHU/IEHUS 3/IEKTPOMAarHWTHBIX BOJH. 23. Jlasepsl. 24. HenvHeliHas
ONTHKa, TeHepalusi BTOPOM rapMoHMKU. 25. OCHOBHble (u3nuecKue TPUHLUIILI ronorpaduu. 26.
VHdopmaloHHas eMKOCTb KaHajaa Tepefaud JaHHbIX. 27. OINTHUeCKWe CUCTeMbl MaMsTH. 28.
OnThueckue crucTeMbl 00pabOTKH MHGOPMALIUH.

3.6 TeMBbI KOHTPO/IbHBIX padoT
— [Ilnockue aneKTpomMarHuTHBIE BOJIHBI, TADMOHWYECKHE TIJI0OCKUe BOHBI U UX CBOWCTBA.

3.7 Tembl 1a00pPaTOPHBIX PadoOT
— Tlonspusauys.
— 3aKoHbI OTpakeHUs U TIPeJIOMJIEHUSI.
— Teneparjusi BTOpoii rapMOHUKHU JIa3€PHOT0 U3TyUYeHUsT
— @®opMmupoBaHUe OTpakaTe/IbHbIX T'0JIOTPaMM B KpUCTajulax TUTaHaTa BUCMYyTa

4 MeToanyecKne MaTepHasibl
Inst obecrieuenust mpoiiecca oOyueHUst W pellieHus 3a7au 00yUyeHHsl UCTIONb3YIOTCS CIAYIOIIe
MarepuaIbl:
— MeTOoAuYeCKHWe MaTepuasbl, OMNpejessIoe TpPOLeAypbl OLIEHMBAaHUS 3HAaHWW, YMEHHH,
HAaBBIKOB M (WM) ONbITa JeATeJbHOCTH, XapaKTepU3YHOIUX 3Tamnbl (OP-MUPOBaHWS KOMITETEHIHH,
corziacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas UTEeparypa

1. BonHoBasi onTuka : YuebOHoe mocobue gansi By3oB / H. WM. KanuteeBckuii. - 4-e u3f.,
crepeoturt. - CII6. : Jlanb, 2006. - 465[15] c. : moptp., wi. - (YuebHuku a1s By3oB. CrelanbHasi
muteparypa) (Jlyumme knaccuueckue yuebHukH) (Knaccuueckasi yueGHasi nureparypa mo (usuke). -
ISBN 5-8114-0666-5 (Hanmuune B 6ubmmoreke TYCYP - 29 3K3.)

2. BBefieHve B KBaHTOBYIO M ONTUUECKYIO /IeKTPOHUKY: YuebHoe mocobue / bamkupos A. 1.,
[Mangapos C. M. - 2012. 98 «c. [DnektpoHHbii pecypc] - Pexum  goctyna:
http://edu.tusur.ru/publications/1578, cBOOGOHBIT.

3. Kypc obGieit ¢pusuku : yuebHOoe mocobue st Bry3oB: B 3 1. / . B. CaBenbeB. - 7-e u3fg.,
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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.)

4.2. lonoHUTe/IbHAA IMTepaTypa

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.)

4.3. YueOHO-MeToANYeCKOe M0co0He U MPOrpaMMHoOe odecrieueHne

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.

4.4. Ba3bl JaHHBIX, TH()OPMALMOHHO CIIPABOYHbIE H MOMCKOBbIE CHCTEMBI
1. OOGpa3oBarenbHbIl [TOPTAI YHUBEPCUTETA, OMOIMOTeKa YHUBEpCUTETaA
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