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

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
T'onorpaduueckue meroanl B (poToOHUKe U onTonH(OpMaTHKe

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: 4

Cemectp: 8

YuebOHbI 11aH Habopa 2014 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 8 cemecTp Bcero EayHuiib
1 Jlekuuu 10 10 yacoB
2 [IpakTryeckue 3aHATHA 8 8 4acoB
3 JlabopaTtopHbIe 3aHATHS 12 12 YyacoB
4 KoHTponb camocTosTebHOM paboThl (KypCoBOit 10 10 4yacoB

TIPOEKT / KypcoBasi pabora)
5 Bcero ayauTOpHBIX 3aHSITUI 40 40 yacoBs
6 W3 HUX B UHTepaKTUBHOU (hopme 28 28 4acoB
7 CamocTosiTesibHast paboTa 68 68 4yacoB
8 Bcero (6e3 sk3ameHa) 108 108 YyacoB
9 ITogroroBka u czjada sK3aMeHa 36 36 4acoB
10 | OO61ast TpyA0eMKOCTh 144 144 4yacoB
4.0 4.0 3.E

OK3aMeH: 8 ceMeCTp
Kypcoas pabora (ripoekr): 8 cemectp
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Paccmorpena u o00peHa Ha 3aceaHuM Kadeaps
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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,

paccMOTpeHa M yTBep)XK/leHa Ha 3aceflaHMu Kadepbl «__ » 20__ ropa, TPOTOKOI
Ne

Pa3paboTumku:

cTapiuMii npenogasaresb Kag. 11 [IImakos C. C.

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:

npodeccop TYCYP, kag. II1 Opsukos JI. H.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
npyoOpeTeHre y CTYAeHTOB 3HAaHWM U HaBBIKOB O TosiorpadyyecKux MeTofaxX B (OTOHUKe U
onTouH(opMaTHKe

1.2. 3agauM JUCIHUILIMHBI
— M3yuyeHHe OCHOBHBIX TUIIOB IOJI0OTPaMM;
—  u3yueHHe rosiorpaduueckux MeTOZiOB, UCTIOb3yeMbIX B (DOTOHUKE;
— wu3yyeHue TrosiorpadUyeckKUX MeETO/IOB, MCIIO/b3yeMbIX B omnToMH(pOpMaTthke U 00paboTke
MH(pOpMaL1K.

2. MecTo pucomiuivHeel B cTpyKrype OITIOII

HOucuunnuHa «[onorpaduueckue Metogbl B (oToHMKe W ontouHpopMatuke» (b1.B.0O.13)
OTHOCHTCS K 010Ky 1 (BapruaTHUBHAst 4acTh).

[IpefmiecTByOUMH ~ AUCLIMIZIMHAMY,  (OPMUPYIOIUMU  Haya/lbHble 3HAHUS,  SIBJISIIOTCS
c/lefyrolie UCHUIUIAHBL: Maremarnka, Onrtuueckas ¢usuka, Onruueckue MeTogsl 00paboTKU
uHpopMmaruy, OcHOBbI onToMH(GopMaTuky, @Pusmnka, doTopedpakTvBHasg HeIMHENHas OINTHKa |
JMHamuueckasi rojorpadus.

[TocneayrolyMy AUCLATIIMHAMU SIBJISIFOTCS: .

3. TpeboBaHusA K pe3y/JbTaTaM 0CBOEHHS JUCLUII/THHBI

[Mporiecc n3yueHus JUCLMIUIMHBI HarlpaB/ieH Ha (OpMUPOBaHKE CJIelyHOLHMX KOMITEeTeHLUii:

— TIK-1 criocobHOCTBIO K aHaIM3y IMOCTaBeHHOM 3a/jaui UCC/ieloBaHuH B 00/1acTH (DOTOHUKH U
ONTOMH(OPMAaTHKY;

— TIK-2 roToBHOCTBIO K MaTeMaTHueCKOMY MOZETMPOBAHHUIO MPOLIECCOB U 00beKTOB (POTOHHKH
U OonTOMH()OPMATUKHW, WX WCCAe[OBaHUI0 Ha 0a3e CTaHJAPTHBIX TIAKETOB aBTOMAaTH3WPOBAaHHOTO
MIPOEKTUPOBAHUS Y CAMOCTOSITe/TbHO pa3paboTaHHBIX TIPOTPaMMHBIX MTPOJYKTOB;

B pe3ysibraTe M3yueHUs JUCLIATUTAHBI CTYIEHT JOKeH:

— 3HaTh TUIIbI TOJIOTPaMM, MCIIOb3yeMbIX B (DOTOHMKe U ONTOMH(OPMATHKe; OCHOBHBIE
rojiorpadgUyeckie  MeTo[bl, UCTONb3yeMble B  (OTOHMKe U  ONTOMH(POPMAaTHKe;  TPUHLIUIIBI
(YHKIIMOHMPOBaHUSI TO/IOrparueckKux TMPUOOPOB M YCTPOWCTB, TPUMEHSeMbIX B (DOTOHHKE U
onToruH(OpMaTHKe.

— yMeThb MPHUMEHSTh COBpPeMeHHbIe MeTO/Ibl, UCIIO/Ib3yeMble [/l pa3paboTKU U KCIUTyaTal[uu
rojiorpaduyeckux MpubOPOB U YCTPOWCTB;

— BJafeTb COBPEMEHHBIMH TMOAXOJaMU pa3pabOTKW U IKCIUTyaTal[dd rojorpaduueCcKux
nprUOOPOB U YCTPOUCTB.

4. O0beM AMCLUIIIMHBI M BUABI YUe0HO# padoThI
OOmiasi TPyAOeMKOCTb JUCLUIUTMHBI cocTapisieT 4.0 3aueTHbIX eAWHHLIBI M TIpe/iCTaBjieHa B
Tabmne 4.1.
Tabsuna 4.1 — TpyaoeMKOCTb AUCIUITAHBI

Bujibl yueOHOM [1esITeTbHOCTH Bcero uacos CemecTpsl
8 cemectp
AynuTopHble 3aHATHSA (BCETO) 40 40
Jlekuym 10 10
[IpakTryeckue 3aHATHSA 8 8
JlabopaTtopHbie 3aHATHS 12 12
KoHTposb camocTosiTesTbHOM paboThl (KypCOBOM TIPOEKT / 10 10
KypcoBast pabora)
W3 HUX B UHTepaKTUBHOU (opme 28 28
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CamocTosiTenibHast paboTa (Bcero) 68 68
BrinosiHeHWe KypcoBOTro rpoekTa (paboThi) 10 10
OdopmsieHre 0TYETOB 10 J1TabopaTOpHBIM paboTam 12 12
[TpopaboTKa JIeKLIMOHHOTO MaTepuasa 30 30
[ToaroroBka K IpakTUUeCKUM 3aHATHSAM, CeMUHapaM 16 16
Bcero (6e3 3k3ameHa) 108 108
[ToaroToBka 1 craya 5K3aMeHa 36 36
OO0111ast TPYOEMKOCTD U 144 144
3auetHble Equnuiel TpyzoemkocTu 4.0 4.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JUCHHUILIMHLI H BH/bI 3aHATHH
Pa3ziesbl AUCIIUTIMHBI ¥ BU/IbI 3aHSITUM TIPUBEZIeHbI B Tabviie 5.1.
Tabmuia 5.1 — Pa3zenbl AUCLMIVIMHEBI U BUJbI 3aHSATUN

x = e
= = S)
=) o O o
® S o © - o
= < e S) m © 2 S
o = = =} o I s =
) ) ) o o g =
= § 2 & | = %3z =B
HasBaHus pa3szienoB JUCLUIUIVHEI < 5 = = g ) ==
5 g =¥ g a2 o x S @
= 5 = = S g Q = E
= e} o 5 o 9 QS
[ o, = o m NS o O
54 (@] o > ~ g =
© ta} S 4
NN
@)
8 cemecTtp
1 DyieMeHTapHbIe CBeJleHUS O 1 1 0 9 10 11 | [IK-1, TIK-2
ronorpaduu
2 V3MepeHus reoMeTpuU4eCKUx 1 1 4 14 20 |TIK-1, [IK-2

rapaMeTpoB 0OBEKTOB 10
rosiorpaduyeCcKUM U300paskeHUSIM

3 O6paboTtka uH(pOpMaIK B 1 0 0 4 5 |TIK-1, TTK-2
OTTHUYeCKUX CUCTeMAax
TOJIOTPAMMHBIX 3aITOMUHAIOIIAX
yCTPOMCTBaxX

4 O6paboTKa onTUYeCKOM 1 0 4 9 14 |TIK-1, TIK-2
WH(OPMALIMU C UCIOIb30BaHUEM
CXeMBI IByXJTyYeBOTO

vHTep(depomeTpa
5 Hudposas ronorpadus 1 2 0 6 9 |TIK-1, IIK-2
6 MeTo/ibl aHa/IM3a ToIorpapuuecKux 1 0 0 1 2 |IIK-1, TIK-2
HMHTepdeporpaMm
7 IlprMeHeHye ONTHUYeCcKor 1 0 0 2 3 |IIK-1, IIK-2

rosiorpaduu /151 UCC/Ie0BaHus
CTaLIMOHAPHBIX 00BEKTOB U Me/IJIEHHO
MPOTEKaIOLIMX MPOLeCCOB

8 lNonorpacduueckas 3anvch 1 2 0 4 7 |IIK-1, TIK-2
M3MEHSIIOLLMXCS BO BpeMeH!
ONTUYECKHUX CUTHA/IOB B CXeMax C
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HeCTal[MOHApHOM OTIOPHOW BOTHOU
9 [uHamuueckas roforpadus B 1 2 4 12 19 |IIK-1, IIK-2
MeTOZie U3MepeHUsi BpeMeH!
peJiakcalyy cpeg,
10 TIprMeHeHMe ONTHYECKOUN 1 0 0 7 8 |IIK-1, ITK-2
rosiorpaduu /1J1s1 UCC/Ief0BaHus
JTMHAMUYeCKUX 00beKTOB U
OBICTPOIIPOTEKAOLIMX TIPOLIeCCOB
Wtoro 3a cemecTp 10 12 68 10 108
Wtoro 10 12 68 10 108
5.2. CoaepixaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUSAM)
CojiepskaHuie pa3/enoB AUCLUIUINH (TT0 JIEKLUSIM) TIpUBeieHo B Tabiuile 5.2.
Tabsuia 5.2 - CofepykaHue pa3/esioB JUCHUIIIMH (TI0 JIEKIUSIM)
T <5}
= Z S
S &3
CopepykaHue paszesioB JUCLUIUIMHBI 110 < > T
HasBaHus paszesnos ACP pasa AHCH S o
JIeKLIAAM 8 s g
S8 g =
Al o g
= S}
8 cemecTp
1 OnemeHTapHbIe CBe/leHUsI O Tonorpamma mockoi U chepryeCckoi 1 ITK-1, K-
rosiorpauu BosH. ['onorpammel I"'abopa, Jleiita u 2
Ynaruuekca. Pervcrpupyroiue cpesbl B
rosiorpaduu. JudpakiyoHHas
3¢ deKTUBHOCTD TIJIOCKHX TOJIOTPaMM.
Tonorpammer lenuctoka. [Torstue 06
oOpaiieHuy BOJTHOBOTO (hpOHTa B
rosiorpaduur. Hekotophsie nmpumeHeHust
ronorpadumu.
Ntoro 1
2 V3MepeHus reoMeTpu4eCcKUx Mertozp! nsmepenur. COOTHOLIEHUS 1 [TK-1, ITK-
rapaMeTpoB 0OBEKTOB TI0 TIPOEKTUBHOTO 1peobpa3oBaHusi B 2
rosiorpauueCKUM U300pa’keHUSIM rosiorpadvy ¥ UCKaXKeHUsST 1300pakeHusl.
MeTop v3MepeHUs TOCPeCTBOM
peasnbHOW MapKu. MeToz BUOpHpYyOLLeit
nvadparmbl. MeTo/ibl rosiorpaduueckoi
vHTep(epoMeTpuM /1/isl U3MepeHus
TPeXMepHBIX 00BEKTOB.
Nroro 1
3 O6paboTka nHbOpPMAIH B ITpeo6pazoBanus B I'3Y. PacivipeHue 1 IMK-1, IK-
ONTHYEeCKUX CHCTeMax roJiorpaMMHBIX | Kjacca rnpeobpa3oBaHuii. Beruncienue 2
3aroOMUHAIOLUX YCTPOMCTBAX KOppeJISILMOHHBIX (PyHKIMI. BapraHThbI
OMTUYECKUX CUCTeM. ACCOL[MAaTUBHBIN
rnouck. CrieKTpasibHbIN aHaIu3
1300pa>keHHI TI0 TIPOM3BO/IBHOMY Oa3wucy.
Nroro 1
4 O6paboTKa onTH4ecKoi KoppesnsironHast 06paboTka onTHueCcKon 1 IMK-1, K-
vH(bOpMaI[1U C UCTI0/Ib30BaHHEM vH(bOpMal[1K C UCTI0/Ib30BaHNEM B 2
CXeMbl [IBYyXJTyueBOro KauecTBe uibTpa U300parkeHust
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uHTepdepomeTpa

obbekTa. TeopeTHueckoe OMUcaHue
cxeMbl, paboTatolieii C orpezeneHueM
OpHEeHTAIH U300pakeHHUsI 00beKTa.
O6paboTKa CHrHAJIOB TIPH PErUCTPAL[UM
bypbe-obpasa pacripe/iesieHusi CBeTOBOTO
nionst. Cxembl 06paboOTKM HH(OPMAaLK C
HCTI0/Tb30BaHUEM JIBYX BBIXO/IOB
MOAMGUIIMPOBAHHOTO /IBYX/TyYeBOTO
uHTepdepomeTpa. BiusiHue
KOT€PEeHTHOCTHU U3/TyueHust Ha paboTy
UHTepGhepeHIIMOHHOTO KOppesIsiTopa.
[TpocTpaHcTBeHHast GUIBTPALIVS B
TIpoLjecce KOppeJIsiiUOHHON 00paboTKH.
AHanm3 YyBCTBUTEILHOCTH CXeMbI K
oTipe/ieJIeHUI0 OpUeHTALU!
n300pakeHust. BivsiHMe CTPYKTYpBI
TPaHCIIapaHTOB Ha XapakTep paboThI
nHTep(}epeHIIMOHHOTO KOPPesATOopa.
OHepreTuuecKre XapaKTepUCTUKU
nporiecca 06paboTKu UHPOPMAIUK B
cxeMe MOAU(UIMPOBAHHOTO
JByX/y4eBoro nHtepdepomerpa. IIymbl
PErucTpUpyHILel CXeMbl KOppessiTopa co
cxeMoit MoiM(ULIMPOBaHHOTO"
JIBYXJIyueBOTO U HTephepomeTpa.

HToro

5 Hudposas ronorpadus

ANrOpUTM CHHTe3a rojIorpaMM CI0KHBIX
00BbeKTOB. AJITOPUTM BOCCTaHOBJIEHHSI
rosiorpamm. AJIrOpUTM MOZIe/TMPOBaHUS
rosiorpagryeckoro npouecca Ha OBM.
JuckpeTnsanus U KBaHTOBaHUe
roJiorpaMM, U KpuTepuii Boibopa
MHHUMaJ/bHOIO YHC/la OTCUeTOB Ha
rojiorpamme

Htoro

[TK-1, ITK-

6 MeTo/ibl aHa/IM3a ToIorpapuuecKux
rvHTepdeporpamm

MeTo/ b1 BOCCTAHOBJIEHUSI 00BEMHOTO
pacripe/iesieHHst TIOKa3aTesst
nipesiomsieHust Pa30BbIX 0OBEKTOB.
BoccraHoBieHre 005€MHOTO
pacripe/iesieHusi IIOKa3aTest
nipesioMyieHus Pa30BbIX 0OBEKTOB
METO/IOM pellieHUs HeCOBMeCTHOM
Triepeoripe/ie/IeHHON CUCTeMBbI
anrebpanyeckux ypaBHeHul. BiusiHe
CMelleHHUst CMOTPOBBIX OKOH Ha
nHTepdeporpamMmel (a30BbIX 0OBEKTOB.
MeTozb! aHa/mM3a uHTEpdeporpaMm
Iuddy3HO OTpaykaroIX 0OBEKTOB.
BbizienieHre OT/1eTbHBIX TPOEKIIUA
BeKTOpa IepeMellleHus ONTHYe CKOH
¢bunbTpaLuei.

HToro

[1K-1, ITK-
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7 [IpuMeHeHHe ONTHUYeCKOU
rosiorpaduu /iJ1st UCCeJOBaHUs
CTaLIMOHAPHBIX 00BEKTOB U Me/I/IEeHHO
MPOTEeKaroL1X MPOLeCCOB

WccnenoBaHre NCKyCCTBEHHbIX
KpucTas/uioB. KoHTposb KauecTBa 1
TrpoLiecca BbITATMBaHUS CTEK/IOBOJIOKHA.
WccnenoBanue )XKUBBIX K/IETOK.
NccnenoBanue nedopmaiiuii
MoBepXHOCTH Au(dy3HO OTparkaromuyx
o6bekToB. VccieoBaHe KOTepeHTHOCTH
PTYTHOM JIaMITbl CBEPXBBICOKOTO
JaBnenus. ViccnenoBaHue, TOHKUX
1/1IeHOK. V3MepeHre aMIIUTYAHO-
(ha30BBIX pacrpeziesieHU paJuornonei
MeTozlaMU rosorpapuu

HToro

[1K-1, ITK-

8 TlNonorpacduueckas 3anuch
M3MEHSIIOILMXCSl BO BpeMeHU
OTTHYeCKUX CUTHAJIOB B CXeMax C
HeCTaLMOHAPHOM OMOPHOW BOJTHOU

[MTpuHLIMI paboThl CXeM 3aMycH
repeMeHHOT0 ONTUYEeCKOTO CUTHAsA U
v3BjIeueHus MH(OpMaLK. 3armch 1
006paboTKa MOy TMPOBaHHOTO
OMNTHYECKOT0 CUTHA/a C YUYeTOM
CTeKTpabHOM HTMPUHBI MOZIOBOTO
COCTaBa JIa3epHOT0 U3/TyUYeHHusl.
OKcrniepuMeHTasIbHast yCTaHOBKaA.
Pe3ynbTaThl 3aMUCH, BOCCTaHOB/IEHUS U
00paboTKM ONTUYECKUX CUTHAJIOB.
OHepreTHyeCcKue XapakKTepUCTUKH
roJIOTPaMM, 3aryCaHHbBIX C
HeCTal[MOHAPHOM OTMIOPHOU BOJTHOM.
OunbTpaLys U KOppesIsIMOHHasT
obpaboTKa rpu rosiorpadguuecko 3anmcu
W3MEHSIFOIIUXCST BO BDEMEHH OTTHUe CKUX
CHUTHAJIOB.

Htoro

TK-1, TTK-

9 JuHamuueckas rosiorpadusi B
MeToZie U3MepeHUs1 BpeMeH!
penakcaluu cpef

Mertop rymoBoro obmyuenust. [llymoBoe
naszepHoe usnydyenue. Camoudpakuys
My4YKOB B HeJlMHeitHou cpefie. [Ipoiiecchbl
pesiakcalliy HaBeJleHHbIX PelleToK B
Kpacuressix. Beioop yria Mexay
nyuykamu. Posib TOMILMHBI €105
vccienyeMoi cpesibl. Metof,
JIByXUaCTOTHOTO 00/TyueHusl.

[1K-1, ITK-

10 [IpumeHeHKe ONTUYECKOU
rosiorpacuu /st UCCeJ0BaHUS
JMHaMHUYeCKUX 00beKTOB 1
OBICTPOMPOTEKAIOIINX MPOLIeCCOB

HToro

Wccnenosanue Pa3psizia B UMITY/IbCHBIX
nammnax. VicciiegoBaHue 3/1eKTpUUeCKOro
B3pbIBa MPOBOJIOYEK. VccienoBanue
JIByX(a3HbIX (Ta30’KUTKOCTHBIX) TTOTOKOB.
O BO3MOXHOCTH UCC/Ie[0BaHUS
TMPOLIeCCOB TOZAAYU TOTI/IMBA B AU3eJIsIX.
[TonyuyeHue rosiorpaMMHbIX TTOPTPETOB.

Htoro

TK-1, TTK-

Nroro 3a cemecTp

10
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5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIUII/IMHAPHBIE CBSA3M C 00eCcneunBalIUMH (PeAbIAYIMMHI)

4 o0ecnieyrBaeMbIMH (MOC/IEAYHOIUMHU) AUCIHHUIITHHAMHA

Pa3ziesibl JUCHIATIIMHBI M MEXKAUCIIUTUTMHAPHBIE CBSI3U C 00€eCreuruBarouMu (TpeabIIyIuMUA) 1

obecrieyriBaeMbIMH (T10C/IeAYIOIIMMU) JUCLITIMHAMMU TIpeiCTaB-/ieHbl B Tabuiie 5.3.

Tabsura 5.3 - Paszesnbl AUCITUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBSI3U

HaumeHoBaHMe AUCLIUTIIMH

Ne pa3zenoB JaHHOMW AUCIUTUIUHBI, [7IsT KOTOPBIX HE00X0AUMO HU3yUueHHe
obecrieunBaroIUX ¥ 00eCIieUMBaeMbIX JUCITUTUIAH

1 2 3 4 5 6 7 8 9 10
[IpeniiecTByroLIEe JUCLUATITUHBI
1 MareMaTuKa + + + + + + + + + +
2 Ontuyeckasi pusrkKa +
3 OnTuyeckKre MeTObl +
06paboTku nHbOpMaLUH
4 OcHOBBI
+ +

ONTOMH(OPMAaTUKH
5 ®usukKa + + + + + + + + +
6 doTopedpakTrBHas
HeJIMHelHasl ONTHKa U + + + + + + +
JIMHamMuyJeckKasi rojiorpadus

5.4. CooTBeTCTBHE KOMIIeTeHIUH, (hOPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMIETeHLMH, (POPMUPYeMbIX NpPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATUN

nipe/icTaB/ieHo B Tabsure 5.4

Tabmuma 5. 4 — CoOTBeTCTBMe KOMIETEHI[MM W BHU/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yueHUU

JACLIUTITMHBI

Buppbl 3aHATHI

(I)OprI KOHTDOJIA
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KomneTeHiuu
Jlektu
ITpakTryeckre 3aHATUS

JTabopaTopHbIe 3aHSTHS

CamocrosTenbHast paboTa

[K-1 + +

+ | KoHTpo/b caMocTosITeNIbHOM paboThl (KypCOBO#i MPOEKT / KypcoBasi paboTa)

KonTtponbHas pabora,
HomariHee 3aanue,
Koncrekr
CaMOTIO/ITOTOBKH,
CobecenoBanue,
KomrioneHt
CBOEBPEMEHHOCTH,
Otuet 10 1abopaTopHO
pabore, Omnpoc Ha
3aHATUSX, 3alyTa
KyPCOBBIX TTPOEKTOB
(pabor), Tect, OTtuert 110
KypCOBOH paboTe,
Pedepar
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[1K-2 + +

KoHTposbHasi pabora,
ITomaliiHee 3a/jaHue,
Koncriekr
CaMOTIOZITOTOBKH,
CobecenoBanue,
KomnoneHT
CBOEBPEMEHHOCTH,
OTueT 110 J1abopaToOpHOM
pabote, Ompoc Ha
3aHSATHUSX, 3aluTa
KyPCOBBIX TTPDOEKTOB
(pabort), Tect, OTueT Mo
KypCOBOii pabore,
Pecdepar

6. lnTepakTBHBIE MeTOABI ¥ ()OPMBI OPraHU3aUH 00yUeHHUs
TexXHONMOTUM WHTEPAKTUBHOTO OOyueHUsi MpU pa3HbIX (opMax 3aHATHUM B Yacax IPUBE/IEHbI B

Tabmuie 6.1
Tabmuia 6.1 — TexHO/IOTrMM UHTEPAKTUBHOTO 00yUeHHsI MPY Pa3HBIX (popMax 3aHSATHI B uacax
NHTtepakT
VHTepakTVBHbIE NHuTepakTyBHbIE
MeTobl VIBHbIE Bcero
TIpaKTUYeCKUe 3aHATUsS | JlabopaTopHbIe 3aHATHS
JIeKLUU
8 cemecTtp
[Ipe3eHTaLmu c 10 10
VICII0/Ib30BaHUEM
CalJIoB C 00CYKeHHEM
Pabota B KoMaH/ie 10 10
BeicTyruieHuve cryzeHTa B 2 2
posiu o0yyarolero
WccnenoBatenbCKuii 2 2
MeTOJ,
Mosrosoi Wwrypm 2 2
MuHU-eK1Us 1 1
Pabota B KomMaH e 1 1
Wroro 3a cemectp: 8 10 10 28
Utoro 8 10 10 28
7. JIabopaTopHbIe paboThI
HaunmeHoBaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmie 7.1.
Tabnuiia 7. 1 — HaumeHoBaHHe 1abopaTOPHBIX paboT
) g =
B 4 =
3 = =
= £ 5
= =
HasBaHus pa3szenos Cogep>kaHue 1abopaTopHbIX paboT S =y
= | &
=~ 83
- e ~
8 cemecTtp
2 V3MepeHus reoMeTpu4eCKUx AJlanTUBHBIN ronorpaguueckuii 4 [TK-1, ITK-
rapaMeTpOB 0OBLEKTOB TI0 nHTep(epoMeTp 2
rosiorpaduueckrM U300pa’keHrsIM Vitoro 4
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4 ObpaboTKa onTHYeCKoH [ByxiyueBast UHTepGhepOMeTpUsI 4 IMK-1, IK-
rMH(OpMaLMK C UCTI0Ib30BaHUEM Vitoro 4 2
CXeMbl JBYX/Ty4eBOr0
MHTepdepoMeTpa
9 JuHamuueckas rosiorpadus B OrnipesenieHye 3¢h(peKTUBHOTO 4 IMK-1, K-
MeTo/ie U3MepeHUsi BpeMeH! ko3¢ uLeHTa AByXITyUKOBOTO yCHIEHHUS 2
peJiakcalyy cpej, Vitoro 4
Wroro 3a cemectp 12
8. IlpakTHyeckue 3aHATHUA (CeMUHAPBHI)
Temarrka npakTUUe CKUX 3aHSATHI (CeMUHApOB) TIpHUBeieHo B Tabsuile 8.1.
Tabnuna 8. 1 — TemaTuKa NMpakTUYeCKUX 3aHSATUM (CeMUHApOB)
T <5}
£ z =
3 = o
2 > 5
HasBaHus pa3zenoB CojieprkaHre TIpaKTUUeCKUX 3aHATHIN § = = GE
=
S8
5 s &
= o
8 cemecTtp
1 OnemeHTapHbIe CBe/leHUs O Tonorpamma 1ockoi U cepryeCckoi 1 ITK-1, K-
rosiorpaduu BosH. ['onorpammei I"'abopa, Jleiita u 2
Ynaruuekca. Pervcrpupyroiue cpesbl B
rosiorpaduu. JudpakuyoHHas
3¢ deKTUBHOCTD TIJIOCKUX TOJIOTPaMM.
Tonorpammer lenuctoka. [Torstre 06
oOpalieHuy BOJTHOBOTO (hpOHTa B
rosiorpadur. Hekotopbie mpumMeHeHuUst
ronorpaduu.
Nroro 1
2 V3MepeHusi reOMeTpUYeCKUX MeTtogb! uamepenuii. COOTHOIIEHUST 1 [TK-1, TIK-
rapaMeTpOB 0OBLEKTOB TI0 TIPOEKTUBHOTO 1peobpa3oBaHusi B 2
rosiorpaduueckrM U300pa’keHrsIM rosiorpauy ¥ UCKa)KeHuUs1 U300pakeHusl.
MeTop v3MepeHUst TOCPEeICTBOM
peasibHOM MapKu. MeTo BUOpHUpYOIIeit
nvadparmel. MeTo/ibl rosiorpadyueckoi
MHTepdepoMeTpUH AJisl U3MepeHuUst
TpPeXMepHbIX 00bEKTOB.
Ntoro 1
5 Hudposas ronorpadus ANTropuUTM CHUHTE3a TOJI0TPAaMM CJI0KHBIX 2 IK-1, TTK-
00beKTOB. AJITOPUTM BOCCTaHOBJIEHUS 2
rojiorpaMm. AJITOPUTM MO/eTUPOBAHUS
rosiorpacryeckoro npoijecca Ha 9BM.
[uckpeTu3aiusi U KBaHTOBaHUe
rojiorpaMM, ¥ KpuTepuii Bbibopa
MHHUMa/bHOTO UMC/a OTCUeTOB Ha
rojiorpaMme
Ntoro 2
8 TlNonorpacduueckasi 3aruch 3arrich ¥ 06paboTKa MOy TMPOBAaHHOTO 2 IK-1, ITK-
M3MEHSIIOILMXCSl BO BpeMeHU OTTHUYECKOTO CUTHasla C yueToM 2
ONTHUYECKHUX CUTHAJIOB B CXeMax C CTMEeKTPa/IbHOW LIMPHUHBI MOZIOBOTO
12
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HeCTal[MOHApHOM OTIOPHOW BOTHOU

COCTaBa JIa3epPHOT0 U3/TyUeHusl.
OKcrniepuMeHTaslbHast yCTaHOBKaA.
Pe3ynbTaThl 3aMTUCH, BOCCTAHOB/IEHUS U
00pabOTKH ONTHUECKHUX CUTHAIOB.
OHepreTHyeCcKyUe XapakKTePUCTHKH
roJIOTpaMM, 3aryCaHHbIX C
HeCTal[MOHApHOM OTMIOPHOM BOJTHOM.
OunbTpaLys U KOppesIsIiMOHHasT
ob6paboTKa rpu rosiorpadguueckoi 3anucH
W3MEHSIFOIIUXCST BO BDEMEHH OTTHUEe CKUX
CHUTHAJIOB.

HToro

9 [uHamuueckas roforpadus B
MeTo/le U3MepeHusi BpeMeH!
pesakcaruy cpef

[ITymoBoe y1a3epHOe U3/ly4YeHue.
Camoaudpakiiys My4yKoB B HeJTMHEMHOU
cpege. [Ipoueccsl penakcanuu
HaBeZIeHHbIX pelleTOK B KpacHUTessiX.
Bri6op yrna mexxay nmyukamu. Posb
TOJILLIWHBI CJI0S UCCTIelyeMOM Cpeibl.
MeToz, IByX4acTOTHOTO 0OTyUeHusI.

HNToro

[TK-1, ITK-

Wroro 3a cemecTp

9. CamocTosiTe/ibHas1 padora

Buzibl caMocTosiTe/TbHOM paboThI, TPYAOEMKOCTh U (hOpMUPYeMbie KOMIIeTEeHLIMHU TIPe/[CTaB/IeHbI B

Tabmumie 9.1.
Tabmuua 9.1 - Busibl caMmocTosITebHOM paboThl, TPYJ0€MKOCTb U (pOpPMHUpyeMble KOMITeTeHL[UH
. [<5]
£ z =
S = =
o v =
Bugbl camocTosaTenbsHOU § > T
Haseanwust paspenos 2 " &g DOpMBI KOHTPOJIA
paboThI L s 2
S8 8 =
=Y ° 9
= S}
8 cemecTp
1 DnemeHTapHbIe ITogroroeka K 5 IK-1, JomarirHee 3aanue,
CBeJleHUsl O rofiorpauu | IPaKTUYeCKUM 3aHSATHSM, [K-2 3aluTa KypcoBbIX
ceMHHapaM NpoeKToB (paborT),
KomrioneHT
ITpopaboTKa JIeKIIMOHHOTO 4 OMIIOHE
Marepuana CBOEBPEMEHHOCTH,
Koncriekr
VToro 9 CaMOIIOAITOTOBKH,
KonTtponbHas pabora,
Onpoc Ha 3aHATHSIX,
OTueT no KypcoBOU
pabore, CobecemoBanme,
Tect
2 V3mepeHus [ToaroroBka K 5 [TK-1, [omariHee 3aziaHue,
reoMeTprUYeCcKUX MPaKTUUeCKUM 3aHSTHSIM, [K-2 KommoneHT
rapamMeTpoB OOBEKTOB TI0 | CeMHHApaM CBOEBPEMEHHOCTH,
ronc6)rpa¢)1/1quKHM TpopaBoTKa MEKIHOHHOTO 5 KoHncrekr
1300pakeHUsAM Marepuaa CaMOIIOZrOTOBKH,
KoHTposbHas pabota,
OdopmiieHre 0TUETOB TI0 4
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naboparopHbIM paboTam

Onpoc Ha 3aHATHSIX,
Ortuert 10 y1labopaTopHO

Ntoro 14
pabore, CobecemoBanHme,
Tect
3 O6paboTka ITpopaboTKa JIeKIMOHHOTO 4 |TIK-1, IomariiHee 3a/jaHue,
vH(opMaL1u B Marepuasa [1K-2 KommnoneHT
ONTUYECKUX CUCTEMAX Vitoro 4 CBOEBPEMEHHOCTH,
rO/IOrPaMMHBIX Koncnexkr
3arOMUHAaIOLINUX caMonoAroToBku, Ompoc
yCTPOMUCTBAx Ha 3aHATUAX, Tect
4 O6paboTka ontuueckort |IIpopaboTKa JIEKIIMOHHOTO 5 |TIK-1, IomaiiiHee 3ajjaHue,
rH(popMaLu C marepuasa [1K-2 KomrioneHT
WCTIO/Ib30BAHUEM CXeMBI | R r—— 4 Ic<130e13peMeHHOCTI/I,
BYXJIy4eBOT HCITeKT
ABYXJLyqEBOTO nabopaTopHbIM paboTam OHCIIE
vHTepdepomeTpa caMonoAroToBku, Omnpoc
Ytoro 9 Ha 3aHgTugx, OTueT no
naboparopHotii pabore,
CobecenoBanue, TecT
5 Hudposas ronorpadus | IloarotoBka K 2 |IK-1, [HomariiiHee 3a/jaHue,
[IPaKTUYECKUM 3aHATUAM, [TK-2 KomrioneHT
ceMHHapam CBOEBPEMEHHOCTH,
KoHcriekt
[TpopaboTKa eKIIMOHHOTO 4 OHCTIE o
caMonoAroToBku, Omnpoc
MaTrepuasna A ’ p
Ha 3aHATUSIX,
Wtoro 6 CobecenoBanue, Tect
6 MeToppb! aHanu3a ITpopaboTKa JIeKIMOHHOTO 1 IK-1, JomarirHee 3aanue,
rosiorpaduueCcKux Marepua’a [1K-2 KomrioneHT
rHTepdeporpamm Vitoro 1 CBOEBPEMEHHOCTH,
Koncrekr
CaMoToAroToBKH, Omipoc
Ha 3aHATUsX, Tect
7 IlpumeHeHune ITpopaboTKa JIeKIMOHHOTO 2 IK-1, LomarirHee 3aganue,
onTUYeCKou rosiorpadry | Marepuasa [1K-2 KomrioneHt
JLIS1 UCCTIeJOBaHus Vitoro 2 CBOEBPEMEHHOCTH,
CTaL[MOHAPHBIX 00BEKTOB Koncnexr
Y Me/IJIeHHO CaMOIO/ATrOTOBKH, TecT
MIPOTEKAroLUX IPOL|eCCOB
8 lNonorpaduueckas [ToaroroBka K 2 |IIK-1, JomariiHee 3azianue,
3aMyCh U3MEHSIIOLLUXCS BO | IPAKTUYECKUM 3aHSATUSM, [TK-2 KommnoneHT
BPEeMEHHU OINTHUYe CKUX ceMHHapam CBOEBPEMEHHOCTH,
UrHAJIOB B CXeMax Koncriekt
CMTHAJIOB B CXEMaXx ¢ [TpopaboTKa JIeKLIMOHHOTO 2 OHCIIE
HeCTalHOHapHOH Marepuaa CaMOMNO/TOTOBKH,
OTIOPHOU BOJIHOM Pedepar, CobecenoBanue,
Hroro 4 TecT
9 InHamMurueckas [Togroroeka K 2 [K-1, LoMarirHee 3aaHue,
rosiorpadusi B MeTozie MpaKTUYe CKUM 3aHATUSM, [1K-2 KomrioneHT
H3MepeHUst BpeMeHU ceMHHapam CBOEBPEMEHHOCTH,
e/laKkcarjuu cpe, Koncriekr
p L{uH CPEA, ITpopaboTKa JIeKIIMOHHOTO 1 o
MOTMOATrOTOBKH, Or
marepuasna CaMOTIOATOTOBKH, poc
Ha 3aHsaTusIxX, OTueT 1o
OdopmiieHre 0TYETOB 10 4
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naboparopHbIM paboTam KypcoBoii pabote, OTueT
BrInosniHeHre KypcoBOro 5 go ga6op aTopHonTpa60Te,
rpoekTa (paGoTs) obecesioBaHue, Tect
Ntoro 12
10 ITpumenenue [TpopaboTKa eKIIMOHHOTO 2 |IIK-1, JomaiiiHee 3aziaHue,
OITHUeCKoi rosiorpaduu | MaTepuasa [K-2 3arumra KypcoBbIX
ISt I/ICCJIE,Z[OBaHI/IéI BRITIO/THEHHE KYPCOBOTO 5 IH(poeKTOB (pabor),
MHaMUYeCKUX 00beKTOB MIIOHEHT
AUHAMUHEC OOBEKTO ripoekTa (paboThI) OMIIOHE
1 OBICTPOIIPOTEKAIOIINX CBOEBPEMEHHOCTH,
TMPOLIeCCOB Hroro 7 KoHcnekr
camorioarorosky, Ompoc
Ha 3aHATUsAX, OTUeT 1o
KypcoBoii pabote, Tect
Wtoro 3a cemecTp 68
[ToaroroBka u caya 36 JK3aMeH
9K3aMeHa / 3ayeTa
Nroro 104
9.1. Bonipocs! /11 NOATOTOBKH K NIPAKTUYECKHM 3aHATHUAM, CEeMUHapam
1. Metop u3MepeHusi MOCPeACTBOM peasibHON MapKHu.
2. Mertop BubpupytoLeil AradparMs.
3. Mertogpl ronorpaduueckoil UHTepGepoMeTpUH /IJisi U3MepeHHUsl TPeXMePHBIX 00bEeKTOB.
4. Tonorpamma niockoi U cepryeckoil BOH.
5. Tonorpammel 'abopa, JleliTa 1 YnarHuekca.
6. dudpaxiponHas 3¢¢deKTUBHOCTb MJIOCKUX FOJI0IPaMM.
7. Tonorpammsl [leHucroKa.
8. OObparieHnn BOTHOBOTO ()POHTA B rosiorpadum.
9.2. Boripochl Ha MPOPadoOTKY JIEKIIHOHHOT0 MaTepHa’ia
1. Metopp! aHanmu3a uHTepdeporpamMm Anuddy3HO 0TpaXkaroIux 0OHEKTOB.
2. Camoaudpakius My4ykoB B HeJIMHEHHO cpefe.
3. MWccnenoBanue ByX(asHbIX (Fa30KUTKOCTHBIX) TTIOTOKOB.
4. TlomyueHue roOrpaMMHBIX TIOPTPETOB.

5. KoppensiuyonHasi o6paboTtka onTuueckod WHGOPMALMKM C HWCTMOIb30BaHHEM B KauecTBe
¢unbTpa M300paXkeHUst 0OBEKTA.

6. TeopeTnueckoe orvcaHue CxeMbl, paboTarollieli C ornpe/ie/ieHHeM OpUeHTaluK U300paXkeHust
oOBeKTa.

7. O06paboTKa CUTHaJIOB MPH peryucTpaiuu Gpypbe-obpasa pacrpesiesieHrs CBETOBOTO TIOJIS.

8. Cxembl 00paboTKu HMH(MOpPMAIMM C UCMOIb30BaHUEM /IByX BBIXOZIOB MOAUGMUIIMPOBAHHOTO
JBYXJlyueBoro uHTepdepomeTpa.

9. BruMsiHWE KOrepeHTHOCTH U3/TyueHus: Ha paboTy uHTepdepeHIIMOHHOT0 KOppesTopa.

10. TIpoctpaHcTBeHHast (GUIBTPALIUS B MPOLIeCCe KOPPeJSLMOHHONM 00paboTKy.

11. AHanu3 4yBCTBUTEILHOCTU CXEMBI K OTIPeZIe/IeHUI0 OPUEHTALIN U300paXkKeHusl.

12. BnusiHue CTPYKTYphl TPAHCIADAaHTOB Ha Xapakrep paboThl  WHTepQepeHIIMOHHOTO
KOppeJIsiTopa.

13. DHepreTuyeckrve XapakKTepUCTHKXA  MpoLecca
MOU(UIIMPOBAHHOTO ABYX/IyUeBOr0 UHTepdepomeTpa.

14. Illymbl perucTpUpyrollel cxeMbl KOppessitopa Co
JIBYXJIyueBOro U HTepdepomeTpa.

15. TIpeoGpa3oBanus B I'3Y.

16. BbrurcieHre KOppeisiliMOHHBIX (PYHKLIUMN.

17. BapuaHTbI ONTTUUECKUX CACTEM.

18. AccouuaTtuBHbIM ouck B ['3Y.

06paboTkM  uHGMOpMAIMM B  CXeMe

cxeMoli  MOJU(MULIMPOBAHHOTO"
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19. CnekTpanbHbIi aHa/NM3 W300paykeHUH TI0 TIPOU3BOIBHOMY 0a3ucy.

20. VccnenoBaHre WCKYCCTBeHHbBIX KPUCTA/UIOB.

21. WccnenoBaHve, TOHKUX MJIEHOK.

22. VI3mepeHue aMIIMTY/AHO-(a30BbIX pacrpeeneHni paJyuonoieid MeTofaMmu roinorpaduu

23. TpuHiun paboOTBl CXeM 3aluCyd TIePEMEHHOTO ONTUUYeCKOTO CHUTHa/lla W W3BJIeUYeHUs
vHdOopMaluu.

24. 3amuch ¥ 00paboTKa MOAYJTUPOBAHHOTO OMNTHUECKOTO CHTHAja C YYeTOM CIeKTpaTbHOMN
LIMPUHBI MOZIOBOI'0 COCTaBa JIa3€PHOTI0 U3/TyYeHUsI.

25. OHepreTUueCcKre XapaKTePUCTHUKU TOJ0rpPaMM, 3alMCaHHBIX C HeCTAlMOHApPHOM OIMOPHOU
BOJIHOM.

26. ®dunbTpanys U KOppessiiiMoHHas 00paboTKa Mpy rosiorpaguueckoi 3arvc U3MeHsFOLIXCS
BO BpeMeHU ONTUYeCKHUX CUTHAJIOB.

27. MeTtopbl U3MepeHU.

28. CooTHoI1IeHHs IPOEKTUBHOTO TIpeobpa3oBaHus B rosiorpaduy U UCKaXkKeHUs1 U300pakeHusl.

29. Metog u3sMepeHus: IOCPeACTBOM peajbHOW MapKHu.

30. MeTog Bubpupyroireit quadparmsl.

31. Metozp! ronorpadrveckoii HHTepGepOMeTPHH /ISl N3MepeHHUs] TPeXMePHBIX 00BEeKTOB.

32. AJITOpPUTM CHHTEe3a T0JIOTPAMM CJIOYKHBIX 0OBEKTOB.

33. AIrOpUTM BOCCTAHOBJIEHHUS [OJIOTPAMM.

34. Anroput™M MoJenvpoBaHus rosorpagdryeckoro nporecca Ha OBM.

35. [luckpeTu3ansi ¥ KBaHTOBaHWE TOJIOTPAaMM, M KPUTEpUi BBIOOpA MHHHMAJIBHOTO YHC/IA
OTCYEeTOB Ha rojorpamme

10. KypcoBas pa6oTa (nmpoeKr)
Tpy0eMKOCTb ayAWTOPHBIX 3aHATUM WU (OpMHpyeMble KOMIIeTeHLIMM B PaMKax BbITOHEHUs
KypCOBOM paboThI (TIpoeKTa) rpezcrasieHb! Tabmure 10.1.
Tabma 10. 1 — TpymoeMKOCTb ayAWTOPHBIX 3aHATUHA W (OpMHUpyeMble KOMITETEHL[UM B pPaMKax
BBITIOJTHEHMsI KYPCOBOM paboThI (ITpoeKTa)

g =
= L =
S = =
= > 8
HavMeHnoBaHUe ayJUTOPHBIX 3aHATUI § = £ GE
=
=8
2 s &
= S
8 cemecTtp

O0630p MTEpATYPHI TI0 33/IaHHON TeMe KypCOBOM paboThI 2 [IK-1, TTK-2

[TpakTHJeckast WiIM pacueTHasi YaCTb KypCOBOU pabOThI

(mpopaboTka/pa3zpaboTKa/mofb0p MeTOAUKY TIOMyUeHUs] 00beMHBIX

n300pakeHHI WK Tosorpadudeckux uHrepdeporpamm (zist

yCJIOBUH MOCTaB/IeHHOM 3a/jaui) U rpopaboTka/pa3paboTka/moadop

BapUaHTOB OINTHYECKUX rojorpaduueckux cxeM /sl peaausalyu

MOCTaB/IEHHBIX B KypPCOBOM paboTe 3a/1a4)

Odopmierre KypcoBoit pabotsi 1o I'OCT, 3amuTa KypcoBoi 3

paboThI

Wroro 3a cemecTp 10

10.1 TembI KypcOBbIX padoT
[TpuMepHasi TeMaTHKa KypCOBBIX PaboT (TIPOEKTOB):
— TlpumeHeHWe onNTHYECKOW rosorpaduu [jisi MCC/IeOBaHUS CTAlMOHAPHBIX OOBLEKTOB U
Me/1JIeHHOTIPOTEKAIOIIHUX MPOLIeCCOB
—  HccnenoBanvie aMIiUTyHO-(a30BbIX pacnipeie/ e PaAroriosieid MeTofaMu royiorpadum
— TlpumeHeHWe ONMTUYECKOW roiorpaduu AJisT WCCAeOBaHWs JUHAMHUYECKUX OOBEKTOB U
OBICTPOMPOTEKAIOIIUX MTPOLIeCCOB
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— U306pa3uTenbHble BO3MOXXHOCTU Tosiorpaduu

—  CuHTe3 rosiorpamMm CJI0)KHBIX 00BEKTOB, BOCCTaHOB/IEHHE rojiorpaMm Ha OBM

— Peructpanusi mepememjaromuxcsi 0ObEKTOB C OIpeAesieHHeM WX CKOPOCTeH HCIIOJb3yst
MeTto 16l CBU-ronorpaduu

—  Hcnonb3oBanue ronorpaduu /71t ©3MepeHus: reOMeTpUYeCcKUX rapaMeTpoB 00BeKTOB

— Pa3paboTtka cxem rosnorpaduyeckol MmamsaTH (TOJIOTPaMMHBIX 3allOMUHAIOLIUX YCTPOMCTB
(I3Y))

— Co3panue MOMHOLBETHBIX FO/I0rPaMM

— Tonorpaguueckoe KMHO U TeneBUeHHE

—  3anmch rosiorpaMMbl CKaHUPYHOLLIMM HUCTOUHUKOM CBeTa

—  CuHTe3 rosiorpaduueckoro n300pa>keHus C TOMOIIbI0 KOMITbIOTepa

— Tonorpadus B usMepuTeIbHOU TeXHUKe

11. PeliTHHroBasi cucreMa AJIA OLl€HKH YCII€eBd€MOCTH CTYAEHTOB

11.1. ban/ibHbBIE OLeHKH /AJIS1 3/IeMEeHTOB KOHTPOJIs
Tabnuiia 11.1 — banbHbIe OLIEHKU [/l 37IeMEeHTOB KOHTPOJISI

o . MakcumMasbHbIN
o MakcuManbHbIH MakcuManbHbIH
DeMeHThI yueOHOMH Oasut 3a iepuop Bcero 3a
6am1 Ha 1-yro KT c| 6an 3a mepuof,
JiesiTe/TbHOCTH mexay 2KT u Ha cemMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHell ceMecTpa
8 cemecTtp
HomaiiiHee 3aziaHye
KommnoHeHT 2 2 2
CBOEBPEMEHHOCTHU
Koncriekr 9 9
CaMOTIOAITOTOBKU
KonTposbHast pabora 10 10 20
Onpoc Ha 3aHITHSX 2 2 2 6
OtueT 10 KypcoBoM 5 5
pabore
Otuer 110 /TabOpaTOPHOA 10 10
pabore
Pecdepar 3 3
CobecenoBaHue 3 3
Tect 1 1 2
Wtoro makcumym 3a 18 18 34 70
repuop
OK3aMeH 30
Hapacraroym utorom 18 36 70 100

11.2. Ilepecuet 0a/I/IOB B OI|€HKH 3a KOHTPOJ/IbHbIE TOUKH
[TepecueT 6GanIOB B OIIEHKU 3a KOHTPOJIbHBIE TOUKHU TIPe/iCTaB/IeH B Tabuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a/IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU

bannel Ha jaTy KOHTPOIBHOW TOUKHU Ouenka
> 90% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5
Ot 70% 10 89% oT MakcMManbHOW CyMMbI 6asioB Ha gary KT 4
Ot 60% 10 69% OT MakCcMManbHOW CyMMBbI O6asioB Ha gary KT 3
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< 60% oT MaKCMMasnbHOM cyMMbI OasinoB Ha gaty KT 2

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPAJULIMOHHYIO M MEXIYHAPOAHYIO OLIeHKY Tpe/cTaB/eH B Tabmuiie
11.3.

Tabmuiia 11. 3 — ITepecueT cymMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymma 6arios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/14HO)
85-89 B (oueHn xopol110)

4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporuo)
70 -74
65 - 69 D (ynoBneTBOpUTENbHO)

3 (yA0oB/IeTBOPUTEJIBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyzmoBneTBOpUTEIEHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMUYEeCcKOe M HH(OPMALMOHHOE 00ecreyeHHe AUCIUILITMHbBI

12.1. OcHoBHas /MTEparypa

1. Kucene IJI. KBaHTOBasi U ornThyecKasi 1eKTPOHUKA: YueOHoe mocobue. 2 e u3f., UCTIP. U
por. — CI16.: M3garenbctBo «Jlaub», 2011. — 320 c.: wia. — (YueOHuKHU [/ By3oB. CrierjanibHast
JIUTeparypa). ISBN 978 5 8114 1114 6 [D/1eKTpOHHBIM pecypcl. -
http://e.Janbook.com/books/element.php?pl1_cid=25&pl1_id=627

2. ByrtukoB E.M. Onruka: YuebHoe nocobue. 3 e usf., gon. — CII6.: V3gatenscTBo «JlaHb»,
2012. — 608 c.: 1. — (Yuebnuku asis1 By3oB. CrniemansHas ureparypa). ISBN 978 5 8114 1190 0
[DnekTpoHHbIM pecypc]. - http://e.Janbook.com/books/element.php?pl1_cid=25&pl1_id=2764

12.2. lono/siHUTe/IbHAA IUTEpaTypa
1. Tpunes A. FO. Ontuueckue yCTPOUMCTBA B PajuoTeXHUKe: YueOHOe mocobue 1jist By30B, M.:
Paguorexnuka, 2005. — 239 c. (Hanuuue B 6udbmmoreke TYCYP - 74 3k3.)
2. [Oyoxkun B. U., TlaxomoB JI. H. KBaHTOBasi 3nekTpoHHKa. [Ipubopbl M UX NpUMeHeHUe:
Yuye6Hoe ocobue zyis By3oB, M.: TexHocdepa, 2006. — 432 c. (Hamuuue B 6ubmoteke TYCYP - 32 3k3.)
3. Harubuna M. M. TlpuknagHas ¢usndeckas onTvKa: YueGHoe mocobue gt By30B. M.:
Boicias mkona, 2002. — 564 c. (Hanuuue B 6ubnuoreke TYCYP - 22 3k3.)

12.3 YuebOHO-MeTOgHUECKHE T0CO0HS

12.3.1. O6sa3aTenbHBbIE YUeOHO-MeTOqHYECKHE M0Co0Us

1. Omnpegenenue 3¢QQpeKTUBHOTO Ko3(pUIMeHTa [BYXIYUYKOBOIO yCWUIeHUs: MeTopnueckue
yKazaHusi K jaboparopubeiM paboram / [lImakor C. C., [llangapoB C. M. - 2012. 17 c. [SneKTpoHHbIH
pecypc] - Pexxum goctymna: https://edu.tusur.ru/publications/1501, gara obparrjenus: 02.02.2017.

2. ApanTuBHBIN ronorpaduueckuii nHTepdepomeTp: MeToaryeckre yKka3aHUs K 1abopaTopHbIM
paboram / IlImakoB C. C., IllanmapoB C. M. - 2012. 15 c. [DnekTpoHHbI pecypc] - Pexum gocryna:
https://edu.tusur.ru/publications/1503, nata obpaijenus: 02.02.2017.

3. /[ByxnyueBasi uHTepdepomeTpusi: MeToauueckre ykasaHWs K JiabopaTtopHeIM paboram /
[[ImakoB C. C., Mlanmapo C. M. - 2012. 22 c. [DneKTpoHHBIM pecypc] - Pexum gocTtyma:
https://edu.tusur.ru/publications/1504, nara obpamenus: 02.02.2017.

4. Tonorpaduueckre MeTozAbl B (OTOHMKe U onrTouH(popmaruke: MeToguueckue yKa3aHHUs 110
camocrositesibHOM pabote / llImakoB C. C., IlangapoB C. M. - 2012. 35 c. [DnekTpoHHsbIii pecypc] -
Pexxum foctyma: https://edu.tusur.ru/publications/1506, gata obpatmenus: 02.02.2017.

5. Metoap! AMHaMUYeCKoU ronorpaguu: MeTtoaryeckre ykasaHus K IPaKTUYeCKUM 3aHATUSM U
1o camocTosiTesibHOM pabote / [IImakoB C. C., Illangapos C. M. - 2012. 37 c. [OneKTpoHHbIN pecypc] -
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Pexxum moctyma: https://edu.tusur.ru/publications/1110, mata obparmenus: 02.02.2017.

6. OnTuueckas ¢usmka: YuebHO-MeToAHUYeCcKoe MOCoOHe M0 BBIMOTHEHHIO KypCOBOM paboThl /
bypumo H. W., Ilanpapoe C. M. - 2012. 55 c. [OnektpoHHbiii pecypc] - Pexum poctymna:
https://edu.tusur.ru/publications/2827, nara obpaijenus: 02.02.2017.

12.3.2 YueOHO-MeToAMYECKHE TTOCO0UA /1A JIMI] C OTPAHUUYEHHBIMHM BO3MO)KHOCTSIMH 3/[0POBbS

YueOHO-MeTOANUYECKHE MaTepHaslbl [l CAaMOCTOSITe/TbHOM U ayJUTOPHOU paboThl 00yUaroIuxcs
Y3 UKMC/ia WHBA/IW/IOB MPeJOCTaB/sIOTC B (POpMax, aZlaiTUPOBAHHBIX K OrPaHUUYEHHUsIM MX 3[0POBbSI U
BOCTIpUSTHS MH(MOPMAaLUK.

JIIs1 UL ¢ HapylIeHUsIMU 3PeHusI:

- B (hopMe 3/1eKTPOHHOTO J0KYMEHTa;

- B NleyaTHOW (hopMe yBeIMYeHHBbIM IIPUPTOM.

JI/Is1 UL ¢ HapyLIeHUsIMHU C/TyXa:

- B (hopMe 3/1eKTPOHHOTO I0KYMEHTa;

- B reuatHo dopme.

JIJIs1 ML ¢ HapyLIeHUsIMU OMOPHO-BUraTe/IbHOTO anmnapara:

- B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B TeuatHoi (opme.

12.4. Ba3bl JaHHBIX, TH()OPMALHOHHO-CIIPABOYHbIE, TOUCKOBbIE CHCTEMbI U Tpedyemoe
MporpaMMHoOe oGecreueHue

1. Kaxpapiii obyuaroiiuiics B TedeHHe Bcero repuoja oOydeHusi obecrieueH WHAWBUYATbHBIM
HEOrpaHWUEHHBIM [JIOCTYIIOM K C/IAYIOIIUM 3/IeKTPOHHO-O0MOmoTeunbiM cuctemMaM (DBC  «JlaHb»
http://e.lanbook.com/, HayuHas 3nekTpoHHasi 6ub1MoTeKa

2. eLIBRARY http:/elibrary.ru/ (mocne peructparmu B H3B), 3BC bubmioreku TYCYP
http://www.lib.tusur.ru/, HayuHo-o6pa3oBarenbHbIi opTan TYCYP https://edu.tusur.ru/), cogepKamfamu
BCeé W3[aHWs OCHOBHOW U [IOTIOJIHUTE/BHON JIMTepaTyphl, TMEpeurCIeHHOW B HacTosIed paboueid
nporpaMMe.

3. OnekTpoHHO-OMOMMOTeUHass cuUcTeMa W 3/1eKTPOHHas WH(OpPMaLMOHHO-00pa3oBaTe/ibHast
cpesa 0becreurBar0T BO3MOXXHOCTb MHAWBUAYATBHOTO IOCTYIIA [ KaXKAOTO 00yJaro[erocs: u3 ao0oi
TOYKH, B KOTOPO MMeeTCsl OCTYM K ceTU VIHTepHeT, KaK Ha TeppUTOPUY YHUBEPCUTETa, TakK U BHE ee.

13. Marepua/ibHO-TeXHHYECKOe o0ecreueHre JUCIHIUTHHBI
13.1. O6uue TpeGoOBaHKs K MaTePHA/IbHO-TEXHHYECKOMY 00eCredeHUI0 JUCIUTUTHHBI

13.1.1. MaTepuabHO-TEXHHUECKOE 00ecreyeHue /s IEKIMOHHBIX 3aHATHH
[ mpoBefieHUs1 3aHATHN JIEKLMOHHOTO TWIIA, TPYMIMOBLIX U WHAWBUAYaJbHBIX KOHCY/bTaLUM,
TeKyIIlero KOHTPOJISi U TPOMEeXYTOUHOM aTTeCcTallud UCIIO/b3yeTcs yueOHasi ayAUuTOpHs, C KOJTMUeCTBOM
TI0Ca/IOYHBIX MECT He MeHee 22-24, 060py0BaHHasi JOCKOM U CTaHjapTHOUN yueOHOM Mebenbio. VimeroTcs
Har/isiiHbIe 10Cco0us B BU/ie TIpe3eHTallyi TI0 JIeKI[MOHHBIM pa3/enaM JUCIUIIAHEI.

13.1.2. MarepuanbHO-TeXHHUYECKOe o0ecneyeHue /sl IPAaKTHYECKUX 3aHATHI
[y TIpoBefieHUs] TIPAKTUYECKUX (CEMHHAPCKUX) 3aHSATHM WCIO/Ib3yeTCsl ydeOHasi ayAuTOpHs,
pacrioniokeHHas o azipecy 634034, Tomckast obactk, . ToMck, BepmmnuHa ynuua, 1. 74, 1 aTax, aya.
110. CoctaB ob6opyznoBanust: YueOHast Mebenb; [locka MarHUTHO-MapKepHast - 1111T.

13.1.3. Marepua/ibHO-TeXHHYECKOe obecrieueHue /ijis IabopaTopHbIX padoT
[lnist mpoBeieHust TabopaTOPHBIX 3aHSTHI UCTIO/B3YeTCsl yueOHO-MCCIeA0BaTe/TbCKast 1abopaTopust
CBU mukposnekTpoHuku Kadeapsl D11, pacnonoxkenHas o agpecy 634034, Tomckasi ob6nacts, . ToMck,
BepummauHa ymuna, A. 74, 1 stax, aya. 101. CocrtaB ob6opymoBaHMs: jabopaTopHasl yCTaHOBKA
aZlanTUBHOTO  Tosorpaduyeckoro  wHTepdepomMeTpa; JabopaTopHasi yCTaHOBKA ABYX/JIY4YeBOTO
vHTepdepomMeTpa.

13.1.4. MaTepua/IbHO-TEXHHYECKOe o0ecreueHHe /I CAMOCTOATE/ILHOU PadoThI
[nsi camocTosTe/IbHOM pabOThI MCIONb3yeTcsl ydyeOHast ayauTopuisi (KOMITBIOTEpPHBIM Kiacc),
pacrionokeHHasi 1o azpecy 634034, r. Tomck, yn. BepuwvnunHa, 47, 1 stax, aya. 511. CocraB
obopygoBaHusi: yueOHast Mebesb; KOMITbIOTEpHI Kiacca He Hike [IDBM INTEL Celeron D336 2.8I'T'11. -
10 mT.; komrbioTepsl noakmoueHbl K cetn MHTEPHET u obecrieunBaiOT AOCTYIT B 3/IEKTPOHHYO
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nH(OpMaLIMOHHO-00pa30BaTe/IbHYIO CpeJly YHUBEPCUTETA.

13.2. Marepua/ibHO-TEXHHYECKOe 00ecnedeHre JUCIMITIMHBI /IS JIUI C OrPaHUYeHHbIMH
BO3MO)XHOCTSIMH 3/10POBbSI

OcBoeHue JUCHUIIIMHBI uiiamu ¢ OB3 oCylecTB/IsS€TCS C UCTIOB30BaHUEM CPeICTB 00yUeHUs
o0111ero U crieliaIbHOTO Ha3HAUeHMS.

[lpy oOyyeHUH CTYAE€HTOB C HapPyILIeHHSIMH CJIyXa TIPeAyCMOTPEHO HCIO/Ib30BaHHUe
3BYKOYCW/IMBAIOLIle  anmapaTtypbl, MY/JIbTUMEIUWHBIX CPeACTB M JPYyrUX TEeXHUYEeCKHUX CpeJCTB
nipreMa/mepesiaud yueOHoH MH(OpMAaIK B AOCTYIHBIX (opMax fjisi CTYZAEHTOB C HApYIIeHUsIMHU CJTyXa,
MOOW/IBHOM CHUCTeMbl OOyueHusi [jis CTYAeHTOB C WHBaIUJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOW
CHCTeMbl. YueOHasi ayJUTOPHUs, B KOTOPOM OOy4arOTCsS CTYAeHTbl C HapyllleHHeM ciiyxa, 0b0pymoBaHa
KOMIBbIOTEDHOW TEeXHUKOM, ay[JMOTeXHUKOW, BUJEOTEeXHWKOW, 37eKTPOHHON [JOCKOW, MY/JIbTUMeIUNHOM

CHUCTEeMOH.

[Mpu obyueHUWH CTY[€HTOB C HAPyLIEHHWAMH 3PeHUsIMH TIPeJyCMOTDEHO WUCII0/Ib30BaHUe B
JIEKIIMOHHBIX U YUeOHBIX ayIUTOPHUSIX BO3MOXKHOCTH TIPOCMOTPA y/laeHHbIX 00beKTOB (HarpyMep, TeKCTa
Ha /I0CKe WY C/aii/ja Ha 9KpaHe) Mpu MOMOLLY BUe0yBeIuunTesen /s yaaaeHHOro NpocMoTpa.

[Tpu oOyuyeHUH CTY[JEHTOB C HApyILIeHHUSIMH ONMOPHO-JBUraTe/IbLHOrO amnmapara HCIO/Ib3yHTCS
asbTepHaTHMBHbIE YCTPOMCTBA BBOZa MH(OpMAaLMU U ApyryMe TeXHWYecKre CpeJCTBa MpreMa/repefaud
yueOHOM MHGbOpPMALMK B JOCTYITHBIX (opMax Ajisi CTYAE€HTOB C HapyLIeHWSMU OTOPHO-ABHUIraTebHOTO
arrapara, MOOWU/IbHOM CHCTeMbl 00yueHUs [Jis1 Tofiel C MHBaTUJHOCTHIO.

14. ®oHj OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLIEHOYHBIX CPEJACTB M METOANUYECKHE PeKOMeHJal[uu
@OH/, OLEHOYHBIX CpEeACTB W THUIIOBble KOHTPOJbHbIE 3aJjaHWsi, WCIO/b3yeMble /i OLIeHKU
chOpMUPOBAaHHOCTU W OCBOEHUs 3aKpeIyIeHHbIX 3a AUCLUIUIMHOW KOMIIeTeHLIUM TMpU TpOBeJeHUN
TeKYIL[eH, TTIPOMe)KYTOUHOM aTTeCTal[|H I10 JUCLIUTIIMHE TIPHUBe/IeH B MPUIOYKeHWH K paboueli mporpaMme.

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

3/10POBbsI

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

Tab6/mia 14 — JlonoTHUTE/IbHBIE CPeICTBA OLeHMBAHUS

JIfL CTyJ€HTOB C MTHBA/IUJHOCTBIO

Kareropuu ctyzseHTOB

Bu/ib1 0TIO/THUTEIBHBIX OL[eHOYHbIX
CpejCTB

@®opMbI KOHTPOJISL ¥ OL[eHKH
pe3y/bTaToB 00yueHUs

C HapyLieHUsIMU
ciyxa

TecCTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PAOOThI

[TperMy1iieCTBEHHO MMCbMEHHast
TIpoBepKa

C HapylieHUAMU
3peHus

CobecezoBaHue 110 BOIIPOCaM K 3auerTy,
OTpOC T10 TepMHUHAM

[TpeumyliieCTBEHHO yCTHas IIPOBePKa
(MHAUBUAYATBHO)

C HapylieHUsIMU
OTOpHO-
JIBUTaTeIbHOTO
anmapara

PeliieHe MCTaHIIMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMeHHbIe
caMocCTosATe/IbHBIe Pab0ThI, BOTIPOCHI K
3aueTy

[IpenMy11eCTBEHHO AUCTAHLIMOHHBIMU
MeToJaMU

C orpaHuyeHusIMY T10
o011ieMe TUIUHCKAM
NOKa3aHUsIM

TecTbl, MMCbMeHHbIE CAMOCTOSITe/TbHbIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[IperMylileCTBEHHO IPOBepKa
MeTOJ|aMH, UCXOZsl U3 COCTOSIHUS
o0yuaro1erocst Ha MOMEHT TPOBEPKU

14.3 MeToguueckHe peKOMeHJalMy 110 OLleHOYHBIM CPeACTBaM /JIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAIMM 3/J0POBbSI

Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opma TIpeoCTaB/ieHUsl 3aaHui
OLIeHOYHBIX CPe/ICTB, @ UMEHHO:

- B MeyaTHoOU (hopme;

- B revaTHoi (opMe C yBeJTMUeHHBIM HIPUPTOM;
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- B (hopMe 3/IeKTPOHHOIO JOKYMEHTa;

- METO/IOM UTeHUsI aCCUCTEHTOM 3a/laHusl BCITX;

- rpe/i0CTaB/IeHre 3a[jaHusl C UCII0/Ib30BaHUEM CypZONepeBo/a.

CTyzeHTaM C MHBA/JWJAHOCTBIO yBe/JWYMBAeTCsl BpeMsl Ha IOJTOTOBKY OTBETOB Ha KOHTPOJ/IbHBIE
BOMPOCHI. [I1s TaKWX CTy[EeHTOB IpeJyCMaTpuBaeTcs JOCTynHasi (opma MpejocTaB/ieHss OTBETOB Ha
3a/laHusl, @ UMEHHO:

- MMUCbMEHHO Ha Oymare;

- Habop OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C MCIO/Ib30BaHUEM YC/IYT aCCUCTEHTa;

- T1pe/icTaB/eHe OTBETOB YCTHO.

[Mporienypa olieHWBaHUsI pe3y/bTaTOB OOyueHus: MHBaIU/OB IO AWCLUIUIMHE TpeJycMaTpUBaeT
npeiocTaB/ieHue UH(opMaLvy B (hopMax, afjlallTHPOBAaHHbIX K OTPaHUUYEHUsIM UX 3[0POBbsl U BOCTIPUSTUS
VH(bopMaLu:

Jis U1 ¢ HapylleHUsIMHM 3peHus:

- B (hopMe 3/1IeKTPOHHOIO JOKYMEHTa;

- B [eyaTHou (hopMe yBe/MYeHHbIM IPUPTOM.

Jns i ¢ HapylIeHUusIMM cJTyXa:

- B (hopMe 3/1eKTPOHHOTO JOKYMEHTa;

- B IeyaTHOM (popme.

Jis M1 ¢ HapylIeHUsIMHM ONOPHO-ABHIaTe/IbHOI0 anmnapara:

- B (hopMe 7IeKTPOHHOI0 JOKYMEHTa;

- B IeyaTHOM (popme.

[Tpu HeoOxoAMMOCTH Ayisi 00YyUAIOIIMXCS C MHBATMAHOCTBIO TPOLeypa OLieHWBaHUsI pe3y/IbTaToB
00yueHHsl MOKEeT IIPOBOJUTHCS] B HECKOJIBKO 3TarloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

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

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
T'onorpadguueckue metopbl B oTOHUKEe U ONITOMH(OPMaTHKe

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: 4

Cemectp: 8

YuebHbIi 171aH Habopa 2014 roga

Pa3paboTumku:
— crapumii mpenogaBatesb Kad. ST [IImakos C. C.

JK3ameH: 8 cemeCTp
Kypcogast pabora (1poekr): 8 cemecTp

Tomck 2017
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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

MOZIeTMPOBaHKIO TPOLIECCOB U 0OBEKTOB
(OTOHMKY M ONTOMH(OPMATUKU, UX
MCC/Ie[JOBaHUIO Ha 6a3e CcTaHAapTHBIX NTAKeTOB
aBTOMAaTU3MPOBAHHOTO TIPOEKTUPOBAHUS U
CaMOCTOATE/IbHO pa3paboTaHHbIX
MPOrpaMMHBIX POJYKTOB

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
IK-1 CTIOCOOHOCTBIO K aHa/IU3y M0CTaBIeHHOH L o/KeH 3HaTh TUIIBI TOJIOTPaMM,
3a/lauv UCCIIeI0OBaHUM B 00/1aCTH QOTOHUKU U | UCTIONb3yeMbIX B (DOTOHHKE U
onToMH(OPMaTUKU onTorH(MOpMaTrKe; OCHOBHbIE
IK-2 FOTOBHOCTBIO K MATeMaTHUeCKOMY rosiorparyeckrie MeTo/Ibl, UCTI0/Ib3yeMble

B (pOTOHMKeE U ONTTOMH(GOPMAaTHKE;
TIPUHLIUTIBI PYHKLIMOHUPOBaHUS
rosiorpacdryecKrx MPHUOOPOB U YCTPOUCTB,
TpUMeHsieMbIX B (DOTOHHKe U
ONTOMH(OPMaTHKEe. ;

[lomKeH yMeTb TIPUMEHSITb COBPEMEeHHbIe
MEeTO/IbI, UCTI0J/Ib3yeMble /il Pa3paboTKu U
3KCITyaTalyy rojaorpapuueckux
1IprOOpPOB U YCTPOMCTB;;

[oiokeH B1aieTb COBpeMeHHbIMU
ToIXolaMu pa3pabOTKU M IKCIUTyaTaluu
rosiorpaduyeckux MpuOOPOB U YCTPOUCTB.;

OO1e XapakTepPUCTUKH TOKa3aTeseld ¥ KPUTEPUEB OL€HWUBAHUS KOMITETEHIIMM Ha BCEX 3Tarax
TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETEeHLIMH 110 3Taram

ITokasarenu u
3HaTb YMmeTb Bnagets
KPUTEPUH
OTtmyHo (BeicoKuH | ObnazmaeT dakTrueckumu | ObaaeT fuarna3oHOM KouTponupyet paborty,
YPOBEHb) Y TEOpeTHUeCKUMHU MIPAaKTUYeCKUX YMeHUH, TIPOBOZIUT OLIEHKY,
3HAHUSIMH B TIpe/ieiax TpeOyeMbIX /JIs1 Da3BUTHS | COBEPILEHCTBYET AeHCTBHUS
r3yuaemMoi 06/1acTu C TBOPUECKHX pelleHHH, paboThI
TOHUMaHWeM TPaHUI] abcTparupoBaHUst
MIPUMEHUMOCTH nipobeM
Xoporrio (6a30Bbiii | 3HaeT (GakThl, NpUHIUIEIL, |O6/MagaeT qUara3o0HOM bepeT 0TBeTCTBEHHOCTH 3a
yPOBEHb) TpoLIeCChl, obIIHe TIPaKTHUUeCKUX YMeHUH, 3aBepllIeHue 3a/1au B
TIOHATHS B Tpejienax TpeOyeMbIX /Jisl pellleHus1 | UCC/ie/JOBaHUH,
n3yyaeMoi obacTu orpeZie/IeHHbIX TIP00JIeM B | IPUCTIOCAabIMBaeT CBOe
obsacTu Uccie[OBaHuUs TioBe/ieHue K
00CTOsITENTHCTBAM B
pelieHUH pobiem
YnoBnetBoputenbH | ObnazaeT 6a30BbIMU OO6saiaeT OCHOBHBIMU PaboraeT npu rpsiMomM
0 (TTIOpOTroBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH
yPOBEHb) 151 BBITIOJTHEHHST TIPOCTBIX
3ajay

2 Peamu3anusi KOMIIEeTeHI[UIH

2.1 Komnerenmpusa ITK-1
[TK-1: criocoGHOCTBIO K aHa/In3y TOCTAaBJIEHHOW 3ajlaud MCC/e[0BaHUM B 00/acT (DOTOHMKHU U
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ONTOMH(OPMAaTHKH.

st popMHUpOBaHUsl KOMITETEHLIMM HEOOXOAMMO OCYIL|eCTBUTh Psifi 3TaroB. DTamnbl (JOPMUPOBaHUS
KOMIIETeHL[UM, TIpUMeHsieMble [/l 3TOr0 BH/bl 3aHATHMM U UCHO/Ib3yeMble CpeJCTBa OLleHHMBaHUS
npe/icTaB/eHbl B Tabnutle 3.
Tabmuia 3 — Otanbl GopMUPOBaHKS KOMITETEHI[MH U UCTIO/Ib3yeMble CPeJiCTBA OLleHUBAHUS

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue HanpaBneHust HayuHbIX AHanusupoBaTh COBPEMEeHHBbIMU
3TaroB WCCejOBaHUM B 00/1aCT | TOCTaB/IeHHbIe 3aJaun To/IX0/laMu pa3paboTKU U
rosiorpadur; OCHOBHBIE | HCCJIe/JOBAHMI B 00/1aCTH | 3KCIUTyaTal[uu
TePMUHBI, UCTOJIb3yeMble |rosiorpaduu; JlenaThb rosiorpadruueckux

B rosiorpav; OCHOBHbIe |0030p JIUTepaTyphl; NpubOpPOB U YCTPOMCTB

rosiorpadrueckue [MpuHUMath

MeTO/Ibl, UCTI0/Ib3yeMble B | HeCTaHAapTHBIE PellleHus],
¢boToHMKe U paspelars MpobieMHbIe
orTouH($OpMaTHKe; CUTyalLMH; PUMEHSITh
TIPUHITUTIBI COBpeMeHHbIe MeTOARbI,
(yHKLMOHHUPOBaHUS WCTIONb3yeMble B
rosiorpauuecKux rosiorpauy, a Takxe
1puOOPOB U YCTPOWCTB, | MeTOABI AJis Pa3pabOTKU U
MIPUMEHSIEMBIX B 3KCIUTyaTalu

(dboToHKe U ronorpaguyeckKux
onTonH(OpMaTHKe. npruOOPOB U YCTPOWCTB;

Bujibl 3aHsTHI * VIHTepaKTHUBHbIE
TIpaKTHUeCKUe 3aHSTHS;
* VIHTepaKTHUBHbIE
nabopaTopHbIe 3aHSTHSI;

* lHTepakTUBHBIE

* VIHTepakTUBHBIE
NIpaKTUUYeCKHe 3aHATHS;
* VIHTepakTUBHBIE
nabopaTopHbIe 3aHATHUS;
* NHTepakTuBHbIE

* VIHTepaKTHUBHbIE
MPaKTUUeCKUe 3aHATHS;
* VIHTepaKTHUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHble

JeKIUH; JIeKIH; 3aHSATHS;
* [IlpakTueckue * IlpakTuueckue * CamocrosTe/bHas
3QHATHS; 3QHSATHSA; paborta;

* JlaboparopHbie * JlabopaTopHbie * KoHTposb
3aHSTHS; 3aHSTHS; CaMOCTOSITE/TbHOU

o Jlekuuu; * Jlekiuuy; paboThI (KypcoBoit
* CamocTrodTenbHas * (CamocrosiTesibHas TIPOEKT / KypcoBast
pabora; pabora; pabora);

* IloaroroBka u ciaua
JK3aMeHa / 3a4eTa;

* KoHTpO/B
CaMOCTOSATe/IbHOU
paboThI (KypcoBoit
TIPOEKT / KypcoBast

* TloaroroBka u caua
JK3ameHa / 3a4eTa;

* KoHTtposb
CaMOCTOATe/IbHON
paboTk (KypcoBoit
TIPOEKT / KypcoBasi

nabopatopHoii pabore;
* Oripoc Ha 3aHATHUSIX;
* KoHcnekT

nabopatopHoii pabore;
* Onpoc Ha 3aHATHUSAX;
* 3aimra KypCoBbIX

pabota); pabota);
Vcnonb3yemsble * KoutposnbHas pabora; | * KoHTponbHas pabora; | ¢ [domaiiiHee 3a/jaHue;
CpeACTBa » JloMalliHee 3a/laHUE; * [lomalHee 3a/laHue; * Otyet no
OLIeHUBaHUsI e OTUeT Mo e OTYer 10 nabopaTtopHoii pabore;

* 3almra KypCcoBbIX
rpoeKToB (pabor);
* Ortuer No KypCcoBOu

CaMOIIO/ITOTOBKY; npoekToB (pabor); pabore;
* Tecr; * KoHcrekr * Pedepar;
* OTyer 10 KypCOBOit CaMOIIOZITOTOBKY; * JK3aMeH;
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pabore;

* Pedepar;

* CobecenoBaHue;
* DK3aMeH;

* Kypcosas pabora
(mpoekT);

* TecT;

* OtueT 10 KypCOBO#
pabore;

* Pedepar;

» CobecemoBaHue;

* DK3aMeH;

* Kypcosasi pabora
(npoekr);

* Kypcosas pabota
(mpoekT);

dopMyIMpOBKa MoOKasaTeseld W KPUTepHeB OLeHMBAaHUS [JaHHOM KOMITeTeHLIUM TpUBeJleHa B

Tabmumie 4.
Tabsuria 4 — TToka3aTesu U KpUTEPUU OLIEHUBAHMSI KOMIIETEHI[UM Ha 3Tarax

CocraB 3HaThb Y™meTb Bnagets
OminuHo * ®dakTHUeCKue u * O6nagaer puanazoHom | ¢ KoHTponmpyeT pabory,

(BBICOKMI YPOBEHb)

TeopeThyecKue 3HaHHUs B
ripefiesiax u3yuyaemom
JVCLIATITHBI C

MIpaKTUUe CKUX YMEeHHH,
TpeOyeMbIX /il Pa3BUTHS
TBOPUECKUX pelleHunH,

TIPOBOJIUT OLIEHKY,
COBepILEeHCTBYeT
JeiicTBUSI paboThI;

MMPOCTHIX 3a/iay,

TIOHMMaH1eM T'DaHUI] abcTparvpoBaHust
TIPUMEHHUMOCTH; nipobsiem;
Xopomwo (6a30Belii | * ®aKTbl, IPUHLUIIE, » O6nagaer auanasoHom | * Beper
YPOBeHb) TpoLiecchl, obrmye NIpaKTUUe CKUX YMEHWH, OTBETCTBEHHOCTbH 3a
TIOHSITHS B TIpeJiesiax TpebyeMbIX [I/Is1 pellieHrs1 | 3aBepllieHHe 3a/au B
M3y4yaeMoU JUCLIMIUIMHBI; | OTpe/ie/IeHHbIX MPobieM | HMCC/e0BaHUH,
B 00/1aCTH MCCejoBaHust; | rpucnocabiiBaeT cBoe
ToBefIeHHe K
o0cTosITE/TLCTBAM B
pettieHun rpobsiem;
YnoBnetBopuTeneH | ¢ Ba3oBble 001ue * OG6najaer ocHOBHbIMU | * PaboraeTr npu rnpsiMom
0 (TIOpOroBBIi 3HAHWS; yMeHUsIMH, TpebyeMbIMU | HaO/IOIeHIH;
yPOBeHb) 151 BBITIO/THEHUSI

ONTOMH(pOPMATHKH,

2.2 Komnerennpusa ITK-2
[TK-2: rOTOBHOCTbIO K MaTeMaTU4eCKOMY MO/Ie/TUPOBAHUIO TIPOLIECCOB U 0ObEeKTOB (DOTOHUKU U
WX WCCNeJOBaHWIO Ha 0a3e CTaHAAPTHBIX [1aKeTOB AaBTOMATH3UPOBAHHOTO
TIPOEKTUPOBAHUS M CAMOCTOSTETbHO pa3pab0TaHHBIX TTPOTPAMMHBIX TIPOYKTOB.

st popMupoBaHUst KOMIIETeHI[UH HEOOXOAMMO OCYIIIeCTBUTD Psifl 3TAroB. DTarbl (hOPMUPOBAHUS
KOMIETEeHLIUM, NpUMeHsieMble [Jid 5TOr0 BU[bl 3aHATUM M MCIOJIb3yeMble CpeJCTBa OLIeHWBAHUS
TIpe/ICTaB/IeHbI B Tabuile 5.
Tabsuria 5 — OTariel HOPMUPOBAHMS KOMIIETEHI[UM 1 UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

(hOTOHUKYU U
OnTOUH(OPMATUKH Ha
0a3e cTaH/apTHBIX
TIaKeTOB
ABTOMAaTHU3UPOBAaHHOTO
TIPOEKTUPOBAHUS U
CaMOCTOSITE/TLHO

CocraB 3HaThb YMmeTb Bnagets
CopeprkaHue OCHOBHBIe IOHATHS, IIpumeHATH CoBpeMeHHbIMU
3TaroB MeTO/IbI U ITPUeMbl MaTeMaruyeckoe MeTOZ,aMU UCC/IeJOBAHUs C
9KCIIepUMeHTa/IbHbIX MO/le/IMpOBaHue Lie/Ib}0 MaTeMaTU4eCcKoro
WCCIIe/lOBaHUN TpOLieCcCOB ¥ 00bEKTOB Y UMUTALIMOHHOIO

MO/Ie/TUPOBAHUS
TPOL{eCCOB U 0OBEKTOB
(hoTOHUKYU U
onToUH(POPMATUKH Ha
0a3e cTaHapTHBIX
TIaKeTOB
ABTOMAaTHU3UPOBAaHHOTO
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pa3paboTaHHbIX
TIPOTPaMMHBIX TIPOJYKTOB.
IIpumenSTE
9KCIIEPUMEHTA/IbHBIE
METO/IBI [Jisl PelleH st
TUTOBBIX 3a7ia4
ripogeccroHaTbHOU
obsacTu ¢ 10Be/IeHUEM
pelleHus [0 TIPaKTH4e CKU
TIPHUEeMJIEMOTO pe3y/bTara;
TIPOBOAUTL HEOOXO[UMbIe
pacyeThl U OL|€EHUBATh
TIO/TyYeHHbIe Pe3y/IbTaThl.

MPOEKTUPOBAHUS

Buabl 3aHaTHM

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* VHTepakTHUBHbIE
nabopaTopHbIe 3aHATHSI;
* VHTepaKkTHUBHbIE
JIeKLIWY;

* [lpakTueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuu;

* CamocTosiTesbHas
pabora;

* [logroroBka u cfiaua
JK3aMeHa / 3aueTa;

* KoHTpO/Bb
CaMOCTOSITeJTbHOU
paboThI (KypCoBOiA
TIPOEKT / KypcoBas
pabora);

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

* [lpakTuueckue
3aHATHS;

* JlabopaTtopHble
3aHATHS;

* Jlekuuu;

* CamocTosiTe/ibHast
pabora;

* TloAroToBKa U c/raua
JK3aMeHa / 3aueTa;

* KoHTtponb
CaMOCTOSITe/TbHOU
paboThI (KypcoBOit
TIPOEKT / KypcoBast
pabora);

* lHTepakTuUBHBIE
MpaKTUUeCcKue 3aHsTUS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie
3aHATHS;

* CamocTodTenbHas
paborta;

* KoHTposb
CaMOCTOSITe/IbHOM
paboThI (KypcoBoi
TPOEKT / KypcoBasi
pabora);

Wcnone3yemMsble
cpefcTBa
OLleHUBaHUs

* KonTtposnbHas pabora;
* JloMarliHee 3a/laHUe;
* Ortyer no
naboparopHoii paborte;
* Omnpoc Ha 3aHATHSX;
* KoHCriekT
CaMOTIOATOTOBKU;

e TecT;

* Otyer 10 KypCOBOM1
pabore;

* Pedepar;

* CobecenoBaHue;

* OK3aMeH;

* Kypcosas pabora
(mpoekT);

* KoHrposnbHast pabota;
» [lomMaliiHee 3a/laHue;
* Otyer no
naboparopHoii pabore;
* Ormpoc Ha 3aHATHSX;
* 3aimra KypCoBbIX
TIpoeKTOB (paboT);

* KoHcnekr
CaMOIIO/ITOTOBKY;

* TecT;

* OrtueT 10 KypCcOBOI
pabore;

* Pedepar;

» CobecegoBaHue;

e 3DK3aMeH;

» KypcoBasi pabota
(poexT);

» JlomaliiHee 3a/iaHue;
* Otyet no
nabopatopHoii paboTe;
* 3aumra KypCcoBbIX
MpoeKToB (pabor);

* OtyeT 110 KypCOBOM
pabore;

* Pedepar;

* DK3aMeH;

* KypcoBas pabota
(npoekr);

@dopMyIMpOBKa MOKasaTesed W KPUTepHeB OLeHHMBAaHUS [aHHOM KOMITeTeHLIMM TpUBeJleHa B
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Tabsure 6.

Ta6m/1ua 6 — ITokazarenu u KPHUTEPHUH OLIEHMBAHWA KOMIIETEHIMKW Had 3TAlldX

CocraB

3HaTb

YmeTb

Bnangets

Ot1myHO
(BbICOKMI YPOBEHB)

* MaremaTnyeckyr Wi
(bu3nyecKyro Mozesb
VICCIIeyeMOoro Tpoliecca,
sIBJIEHUS] WM 00BeKTa
rosiorpauy;

* TIPaBWILHO OL|eHUBATh
TIO/TyYeHHbIe B XOfie
TIPOBO/IUMBIX PaCUeToOB
pe3y/bTaThl;;

* OL|eHMBATh
TeXHOJIOTUUeCKUe
HOPMaTHBbI TIPU
TIPOeKTHPOBaHUHU
rosiorpaguyeckux
npubOpOB U YCTPOKCTB;

* CaMOCTOATe/ILHO
TIPeJIOKUTh
MareMaTuJyeCcKyr0 Win
MMUTALMOHHYIO MOJIeb
TripoLiecca Wi siBJieHus],
Ha KOTOPOM OCHOBaH
nprOOp WK YCTPOMCTBO
ronorpacduu;;

Xopotiio (6a30BbIit

* TeopeTuueckue

* BbIOMpATh CXEMY

* MeToavKaMu

TIprOOPOB U YCTPOKCTB
WCTIO/Ib3yEeMbIX B
rosiorpaduuy;

WCTI0J/Ib3yeMbIX B
dboToHUKe U
ONTOMH(OPMATHKe;;

yPOBEHb) OCHOBBI U3MepPEeHUN 3aIKMCU TOJI0TPaMMBbl;; pa3paboTKu
MMapaMeTpoB HpI/I60p0B u * pacCuMuThIBAThb MareMarnuyeCKux niu
YCTPOHCTB rapameTpbl JIa3epHOT0 busnueckux mMozenei
HCIIOJIb3YeMbIX B W3y YeHus;; MPOL[eCCOB U SIBJIEHUH, Ha
rosiorpaduy; * pacCUUTHIBAaTh KOTOPBIX OCHOBaHBI
TapaMeTpsl ONTHUeCKUX | [PUOODBI U yCTPOHCTBA
3/1eMeHTOB, rosiorpaguu;;
WCII0/1b3yeMBIX B CXeMax
3arMCy rojiorpamm;
YIoBeTBOpUTE/IbH | * TepMHHBI, 0CHOBHbIE * UCIIONB30BaTh * COBpeMeHHBLIMU
0 (TIoporoBeIi [IOHATUA, cradgaptHeie CATIP ripy | mMeToJaMH UCCIeI0BaHUs
yPOBEHb) K/1accupUKaI|io 1 MO/ e/IMpOBaHuU B 0o0OsacTv rosiorpaduu;;
OCHOBHBIE rosiorpaguyeckux
XapaKTepUCTHUKU TIpUOOPOB U YCTPOUCTB,

AedATe/IbHOCTH, XdPAKTEPU3YIOLIMUX 3TAallbl

3 TunoBbIe KOHTPOJ/IbHbIE 3aJaHUA
Ilis peany3alliy BhIIIETIEPEUNC/IEHHBIX 3a7jau 00yUYeHHs] MCIOJb3YIOTCSI TUIIOBBIE KOHTPOJIbHBIE
3a/laHUsI WK WHBbIe MaTepHhasibl, HeoOXOAUMbIe /IJisi OLIEHKU 3HaHWM, YMEHHH, HaBBIKOB W (WJTH) OIIbITa

oOpa3oBareIbHOM MTPOTrpaMMBbl, B C/IeAYIOIIEM COCTaBe.

o0BeKTa.

3.1 Boripocbl Ha CaMONOATrOTOBKY
— KoppessaimonHasi o6paboTka ONTHUeCKOW WHGOPMAlUd C KCIO/h30BaHUEM B KauecCTBe
(bunbeTpa N300paXkeHusT 00bEKTa.
— TeopeTuueckoe omucaHue Cxembl, paboTaroleli C ornpezeeHreM OpHEHTALMU HW300pa’keHHUsI

(dopMUpoBaHHsl KOMITETEHI[MH B TIPOL[eCCe OCBOEHUS

— OO06paboTKa cUrHaJIOB MPH pervucTpaluu Gpypbe-odpasa pacrpeiesieHrs CBeTOBOTO TIOJIS.

— CxeMbl 00pab0TKM HMH(MOpPMAI[MX C HCIOIH30BaHUEM JIByX BBIXOZOB MOAUGUIIMPOBAHHOTO
JIBYXJTyueBOro MHTepdepomeTpa.

— BiusiHMe KOTepeHTHOCTH U3/TyUYeHHst Ha paboTy MHTepGhepeHIIMOHHOTO KOPPesisSTopa.

— TlpocTpaHcTBeHHast pUIBTPALUS B TIPOLIECCe KOPPEIALMOHHOW 00paboTKH.

— AHa/Iu3 4yBCTBUTEILHOCTH CXEMBI K OTIPe/Ie/IeHHI0 OPUeHTALIMK U300paXkeHusl.

— BnwusHue CTPyKTypel TpaHCIApaHTOB Ha
KoppensTopa.
— OHepreTuyeckue  XapaKTepUCTHKU

rpoijecca  06paboOTKH

MOAU(ULIMPOBAHHOIO JBYX/IyueBOro UHTep(epomeTpa.
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[[Iymbl  perucTpupyolieii cxembl KOppensiTopa CO CxeMOW  MoAubULMpOBaHHOTO"

JIBYXJTy4eBOTO U HTepdepomeTpa.

AnropuTM CHHTE3a rojiorpaMMm C/I0)KHBIX 0OBEKTOB.

ANropuT™M BOCCTaHOBJ/IEHHUS T'OJIOTPaMM.

Anroput™ MozenMpoBaHus rojorpaguueckoro npoiecca Ha IBM.

[uckpeTu3anysi ¥ KBaHTOBaHHE TOJIOTPaMM, W KpPHUTepHi BbIOOpa MHUHMMA/JbHOTO YHC/Ia

OTCUETOB Ha rojiorpaMmme

Mertozb! aHanmu3a uHTepdeporpamMm auddy3HO OTpaXkaroIux 00beKTOB.

Camopupakius MyykoB B HeJTMHEMHOM cpefie.

WccnenoBanue aByx(da3HbIX (Ta30)KUTKOCTHBIX) TIOTOKOB.

[TonyyeHre roorpaMMHBIX TIOPTPETOB.

MeTobl U3MepeHui.

CoOoTHoOILIeHUsT POEKTUBHOTrO TipeoOpa3oBaHUs B rosiorpaduy 1 UCKaXkKeHUs1 U300pakeHusl.
MeToz v3MepeHUs IOCPe/ICTBOM peaibHON MapKH.

MeTtoz, BUOpUpYIOIei aradparmol.

MeTozpb! ronorpaduueckoi UHTeppepoOMeTpHH /11 U3MEPEHHUsT TPEXMEPHBIX 00BEKTOB.
ITpeobpazoBanus B I'3Y.

BbIuniciieHre KOppeasiiiMOHHbIX (DYHKIIWH.

BapuaHThI ONITHYECKUX CUCTEM.

AccoumaTtuBHBIN 1TOMCK B ['3Y.

CrieKTpasbHbIN aHaMNU3 W300pa’keHHH 10 TIPOM3BOJIBHOMY Oa3ucy.

VccneoBaHre UCKYCCTBEHHBIX KPHCTAJI/IOB.

HccnenoBaHve, TOHKUX MJIEHOK.

V3mepeHune aMIudTyiHO-(ha30BBIX pacIipe/ie/IeH|i paIuoriosiel MeTofiaMu rojorpahuun
[MpuHiun  pabOTBI CXeM 3alyCH  TePeMEeHHOTO OMNTHUeCKOr0 CHUTHajla U W3BJIeUYeHUst

vHdOopMaluu.

3armice ¥ 00paboTKa MOJY/IMPOBAaHHOTO ONTHYECKOTO CHTHAala C YYeTOM CIIeKTpajbHON

IHWUPHUHBI MOAOBOT'0 COCTaBa JIa3€pHOT'0 U3/IyUeHH .

BOJTHOU.

OHepreTUueCcKre XapaKTepUCTUKU TOJ0rpaMM, 3alMCaHHbIX C HeCTalMOHApHOW OIOpPHOM

dunbTpaLys U KoppensiyoHHas 06paboTka rpy rosiorpaduueckoi 3anmcy U3MeHsIFOIIUXCS BO

BpeMEHH ONTHUYeCKUX CHUTHAJ/IOB.

MeTo/, ©3MepeHHsi TOCPeJCTBOM pealbHOW MapKHU.

MeTtoz BubOpupytoieii anadparmei.

MeTozpb! ronorpaduueckoi UHTepGepoOMeTpHH /I/1s1 ©3MEPEHHUsT TPEXMEPHBIX 00BEKTOB.
lonorpaMMa m10CcKo 1 cepryeckoit BOJH.

Tonorpammel 'abopa, JleliTa 1 YnaTtHuekca.

IudpakiyoHHas 3()()eKTUBHOCTb M/IOCKUX T0JIOTPaMM.

T'onorpammel [JeHucrokKa.

O6paiieHny BOJTHOBOTO (hPOHTA B rosiorpadumu.

3.2 TecToBble 3aJaHUA
KoppensiuonHass o06paboTka ONTHYeCKOH HWHGOPMAI[MHd C WCIOIb30BaHHEM B KadyecTBe

¢uibTpa M300paXkeHUst 0OBEKTA.

0o0OBeKTa.

TeopeTuueckoe orvcaHHe CXeMbl, paboTaroLell C omnpeje/ieHMeM OPHEeHTALMU M300pakeHust

O6paboTKa CUTHAJIOB TIPU perucTpalun (ypbe-obpa3a pacrpesiesieHusi CBeTOBOTO TIOJS.
Cxembl 00paboTKM MH(MOPMAIMK C HWCII0/Ib30BaHUEM [ABYX BBIXOJOB MOAU(DHUIIMPOBAHHOTO

JIBYXJIyueBOro UHTep(epomeTpa.

BiusiHue KorepeHTHOCTH U3TyueHUs Ha paboTy uHTepdhepeHIIMOHHOTO KOppesisiTopa.
[TpocTpaHcTBeHHasi GUIBTPALUS B TIPOLiecce KOPPesiLiuOHHOM 06paboTKu.
AHanu3 yyBCTBUTETBHOCTH CXEMBI K OTIpe/Ie/IeHHI0 OPUEHTAI[UH U300paykeHUs.
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BnusiHue  CTPYKTyphl TpaHCIAapaHTOB Ha  XapakTep paboTel  WHTepdepeHIIMOHHOTO

KOppesisTopa.

OHepreTuueckre  XapaKTeDUCTHKW mpolecca o0paboTku wuHbopMalud B CXeMe

MOUGbUILMPOBAHHOTO ABYX/IyueBOr0 UHTepdepomeTpa.

[Iymbl perucTpupylolleili Cxembl KOppensiTopa CO CXeMOW  MOJU(HLIMPOBaHHOIO"

JIBYXJTy4eBOr0 U HTepdepomeTpa.

ANropuT™ CHHTE3a T0JIOrPaMM CJIOXKHBIX 0O0bEKTOB.

AJIrOpUTM BOCCTaHOBJ/IEHUS FOJIOTPAMM.

AJIropuTM MO/leTMpoBaHus rojorpaduueckoro mpoijecca Ha O9BM.

[uckpetu3anss ¥ KBaHTOBaHWE TOJIOTPAMM, W KpDUTEpHi BbIOOpAa MUHHMAIBHOTO UHC/IA

OTCUETOB Ha rojorpaMmme

Metozs! aHanm3a uHTepdeporpamm auddys3Ho oTpaskaromux 0ObeKTOB.

Camopudpakius MyuykoB B HeJIMHEMHOM cpefie.

WccnepnoBanue aByx(da3Hbix (ra30)KUTKOCTHBIX) OTOKOB.

[TonmyueHue rolorpaMMHBIX TOPTPETOB.

MeTob1 ©3MepeHuil.

CooTHOI1IeHUs TTPOEKTUBHOTO 1peobpa30oBaHust B Tosiorpauiv M UCKa)KeHUs1 U300pakeHus!.
MeToz v3MepeHUs TOCPeICTBOM peanbHON MapKH.

MeTtoz BubOpupytoieii anadparmei.

MeTozbl Tosorpaduueckoii MHTEpGhEpOMEeTPUH [1Jisl U3MEPeHHsI TPeXMePHBIX 00beKTOB.
[Tpeobpa3zoBanus B I'3Y.

BoruricsieHre KOppessiLiMOHHbIX (PYHKLIAM.

BapuaHTbl ONTHYECKHUX CUCTEM.

AccouaTuBHbIN Nouck B ['3Y.

CriekTpa/ibHbIN aHa/NU3 WU300pakeHHi 110 MPOU3BOJILHOMY Oa3ucy.

WccnenoBaHre MCKYCCTBEHHBIX KPHCTAJL/IOB.

WccnenoBanre, TOHKUX TJIEHOK.

W3mepenne aMrmTyHO-(a30BbIX pacrpezesieHui pauorosneli MeTofaMuy roiorpadum
[MpuHiun paboThl CXeM 3alyCu [ePeMeHHOr0 OINTUUeCKOro CHrHaja W U3BJIedeHust

VMH(pOpMaLK.

3anmuch U 00paboTKa MOJYTMPOBAHHOTO OINTHYECKOTO CHTHaja C y4YeToM CIeKTpabHOU

IMUPHUHBI MOJOBOT'0 COCTaBa JIa3€pHOI'0 U3/TyUeHHsd.

BOJTHOM.

BHEPFETI/IHECKI/IQ XdPAKTEPUCTUKH T0JIOIPAMM, 3dIMMCAHHBIX C HeCTauHOHapHOﬁ OHOpHOﬁ

CDI/IJ'ILTpaL[I/IH " KOppeJ/IAUOHHAast 06p860TKa npu FOHOFpad)quCKOﬁ 3dlMMCHU U3MEHAROIINXCA BO

BpeéMEHH OIITUYECKHUX CUI'HA/IOB.

MeToz, ©3MepeHHs IOCPeSCTBOM peasbHOW MapKU.

Mertoz, Bubpupytolieii aradparmoi.

MeTtozpbl ronorpaduueckoil UHTeppepoMeTpyH /1JIsi U3MepeHHsl TPeXMePHBIX 00beKTOB.
[onorpaMma mI0CcKou U cepryeckoi BOJH.

Tonorpammer 'abopa, Jleiita 1 YnartHuekca.

OudpakimonHas 3¢(eKTUBHOCTb M/I0CKUX FOJI0OTPAMM.

lonorpammel [JeHuctoka.

OO6partteHnn BO;THOBOTO ()POHTA B rosiorpadum.

3.3 Temsbl pedepaToB
[MpuHuun paboThl CXeM 3alyCu [epeMeHHOr0 OINTUUeCKOro CHrHajga W U3BJIeYeHust

VMH(pOpMaL1H.

3armice ¥ 00paboTKa MOJY/IMPOBAHHOTO ONTHYECKOTO CHTHAala C Y4eTOM CIIeKTpaJbHON

[IHWPHUHBI MOJOBOT'0 COCTAaBa JIa3€pHOT'0 U3/TyUEeHU .

BOJTHOM.

OHepreTuueckrde XxapakKTepUCTHMKW TOJIOTPaMM, 3allMCaHHBIX C HeCTalMOHAapHOM OIOpHOM
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— @ubTpauys U KoppersiiyoHHas 06paboTka rpu rosiorpaduueckoi 3anmcy W3MeHsIFOIIUXCS BO
BpE€MEeHHU ONMTHUYEeCKUX CUTHAJIOB.

3.4 Tembl JOMaNTHUX 3aJAHUHA

— KoppessitjuonHasi o6paboTka ornTHueckod WHGOPMAaLMU C UCIOAb30BaHHEM B KauecCTBe
¢unbTpa n300paXkeHNst 0OBEKTA.

— TeopeTtuueckoe omucaHue cxembl, paboTarolieli C ornpezeneHreM OpHEeHTALMU HM300pa’keHUs
oObeKTa.

— (OO0paboTKa cHTHaJ/IOB MPH perucTpaluy Gpypre-obpasa pacrpeiesieHrs CBETOBOTO TIOJIS.

— Cxembl 00paboTku MHGpOpPMaIMKM C HCIMOIb30BaHUEM [BYX BBIXOJOB MOAUMDUILMPOBAHHOTO
IBYXJTyueBoro uHTepdepomeTpa.

— BiusiHMe KOTepeHTHOCTH U3Ty4YeHHs Ha paboTy MHTep(hepeHLIMOHHOTO KOPPesIsSTopa.

— TlpocTpaHcTBeHHasi pUIBTPALYs B TIPOLieCCe KOPPessLMOHHOM 00paboTKH.

— AHa/m3 4yBCTBUTEILHOCTU CXEMBI K OTIpe/ie/IeHUI0 OpHUeHTaLK U300paXkeHusl.

— BususiHMe CTPYKTyphl TpaHCIIapaHTOB Ha Xapakrtep paboTel uHTep(depeHIMOHHOTO
KoppessiTopa.

— OHepreTWyeckrie  XapaKTepUCTUKUA Tiporiecca  o0OpaboTku  wHpOpMali B CXeMe
MOAU(ULIMPOBAHHOTO JBYX/TyueBOro UHTepdepomeTpa.

— Ilymbl  perucTpupytoiieii cxembl KoppenasiTopa CO CXeMOW  MOAW(ULIMPOBAHHOIQ"
JIBYXJIyueBOro U HTepdepomeTpa.

— AJTOpUTM CHHTE3a To/I0TPaMM CJIOKHBIX 00bEKTOB.

— AJITOpUTM BOCCTaHOBJIEHUS TOJIOTPaMM.

— AJITOpYTM MOZieTMpOBaHus rosiorpaguueckoro nporecca Ha IBM.

— [uckpeTu3alisi U KBaHTOBaHHE TOJIOTpPAaMM, W KDUTepPHM BbIOOpa MUHHMA/ILHOTO YHC/Ia
OTCUETOB Ha roJIoTpaMMe

— Mertoppl aHanu3a uaTepdeporpaMm AUGQPy3HO OTPaXKarOIINX 0OBEKTOB.

— Camoaudpakius TyuykoB B HeJTMHENWHOM cpe/e.

— MWccnegoBanue AByx(a3HbIX (Fra30’)KUTKOCTHBIX) TIOTOKOB.

— IlonyyeHue ronorpaMMHbIX IOPTPETOB.

— MeTopbl U3MepeHui.

— CooTHoOI1IeHUS POEKTUBHOTO TIpeoOpa3oBaHUs B rosiorpaduy U UCKaXKeHUsT 1300pakeHusl.

— Mertop “3MepeHusi TOCPeJCTBOM pealbHOM MapKHU.

— Merop Bubpupytoieii Auadparmsl.

— Mertoppl ronorpaduueckoii UHTeppepoMeTpyH /i/isi U3MepeHHUsl TPeXMePHBIX 00beKTOB.

— Ilpeobpa3oBanus B I'3V.

— BbIunc/ieHre KOPPesIliMOHHBIX (DYHKIUH.

— BapuaHTBI ONTUYECKUX CUCTEM.

— Acco1aTiBHbIM ouckK B I'3Y.

— CreKkTpasnbHbIiA aHaM3 300paXeHHiA TI0 TIPOM3BO/IBHOMY 0a3wuCcy.

— HWccnenoBaHre UCKYCCTBEHHBIX KPHCTAII/IOB.

— HWccnenoBaHye, TOHKUX TJIEHOK.

— W3mepenue amMnnTyHO-(ha30BbIX pacrpeziesieHuii paJuorioneli MeToaMu roorpadumn

— TlpuHuun paboThl CXeM 3amyMCh TIepeMEeHHOTO ONTHYeCKOrO CHTHala U W3BJ/IeUeHust
vHdopMaluu.

— 3ammuch U 00paboTKa MOJY/TMPOBAHHOTO OITHYECKOTO CHTHaja C Y4YeToM CIeKTpaJbHOU
IIMPUHBI MOJJOBOTO COCTAaBa JIa3epHOT0 U3/TyueHHUs.

— OHepreTuyeckre XapaKTePUCTUKU TOJOTPaMM, 3allMCaHHbIX C HeCTAl[MOHAPHOW OIOPHOU
BOJIHOM.

— ®uibTpauys ¥ KoppesLuoHHast 00paboTKa rpu rosiorpaguueckoid 3armicy U3MeHSIFOIIUXCS BO
BpPeMEeHU OTNTHUeCKHUX CUTHAJIOB.

— TonorpaMma 0ckou ¥ cpeprueckoii BOJH.

— Tonorpammel 'abopa, Jleiita u YnaTHuekca.
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— [udpakiponHas 3¢ ¢heKTUBHOCTh MJI0CKUX FO/I0OTPaMM.
— Tonorpammsl JleHuCroKa.
— OO6pateHnu BosHOBOTO ()poHTa B rosiorpadumu.

3.5 Bompockl Ha cobecejoBaHHe
— Mertop v3MepeHUs TOCPeICTBOM peanbHON MapKH.
— Mertog Bubpupytoirieii fuadparmeoi.
— Mertogp! ronorpaduueckoi uHTepepoMeTpUn [/ U3MepeHHsT TPeXMePHBIX 00BEeKTOB.
— Tonorpamma 110CcKoi U cpeprueckoii BOJH.
— Tonorpammel I"abopa, JleliTa U YraTHueKca.
— [udpakiponHas 3¢ GeKTUBHOCTb MJIOCKUX TOJI0IPaMM.
— Tonorpammsl JleHuCroKa.
— OG6palieHnH BOTHOBOTO (poHTA B rojorpaduu.

3.6 TemMbl 0OIPOCOB HA 3aHATUAX

— KoppensimonHass 00paboTka ONTHUECKOW WH(POpPMalMyd C WCI0/Ib30BaHUEM B KauyecTBe
(bunbeTpa M300paXkeHUsT 00bEKTa.

— TeopeTuueckoe omucaHue Cxembl, paboTaroleli C ornpezeneHreM OpHEHTALMU HW300pa’keHHUsI
oOBeKTa.

— OO06paboTKa cUrHaJIOB MPH perrucTpaluu Gpypbe-odbpasa pacrpesiesieHrs CBETOBOTO TIOJIS.

— Cxembl 00paboTku wH(MOpPMaIMM C HWCTMOIb30BaHUEM [BYX BBIXOOB MOAUMDUIMPOBAHHOTO
JIByXJIyueBOro UHTepdepomeTpa.

— BrwusiHUe KOrepeHTHOCTH U3/TyueHust Ha paboTy uHTepdepeHIIMOHHOTO KOppessiTopa.

— TlpocTpaHcTBeHHast pUIBTPALUS B TIPOLIECCe KOPPETALMOHHOW 00paboTKH.

— AHasu3 4yBCTBUTEBHOCTU CXeMBI K OTpe/ie/IeHUI0 OpHeHTaly U300paXkeHusl.

— BnusHue CTPyKTyphl TpaHCIAapaHTOB Ha XapakTep paboThl WHTepdepeHIIMOHHOTO
KoppeJisiTopa.

— OHepreTWyeckre  XapaKTepUCTHKWA Tiporiecca o0OpaboTkd  uHpOpPMAlMM B CXeme
MOAU(ULIMPOBAHHOIO JBYX/IyueBOro UHTep(epomeTpa.

— UlymMbel perucTpupylolleli Cxembl KOppensiTopa CO CxeMOW  MOJU(ULIMPOBaHHOIO"
JIBYXJTy4eBOTO U HTepdepomeTpa.

— AJTOpUTM CHHTe3a TO/I0TPaMM CJIOKHBIX 0ObEKTOB.

— AJITOpPUTM BOCCTaHOBJ/IEHUS TOJIOIPaMM.

— AJIropuTM MOjleTMpOBaHUs rojiorpaduueckoro npoiecca Ha O9BM.

— /JluckpeTv3alysi ¥ KBaHTOBaHME TOJIOTpaMM, W KPUTepUil BbibOpa MHWHHMMAa/bHOTO YHC/a
OTCUeTOB Ha rojiorpaMMe

— Mertoppl aHanu3a uaTepdeporpaMm UG @Py3HO 0TPa’KarOIINX 0OBEKTOB.

— Camopudpakiys MyykoB B HeJIMHEMHOMW cpeJe.

— MWccnenoBanue aByxdasHbIX (ra30’KUTKOCTHBIX) TTIOTOKOB.

— TlonyyeHue ronorpaMMHBIX TTOPTPETOB.

— Metopb! U3MepeHnH.

— CoOoTHOIIIeHUS POEKTUBHOTO TIpeoOpa30BaHus B rosiorpaduy U UCKaXKeHUsT 1300paXkKeHusl.

— Mertop v3MepeHusi TOCPeJCTBOM peasibHOM MapKHU.

— Mertop Bubpupytoieii Auadparmoi.

— Mertogp! ronorpaduueckoit uHTepepoMeTpUn [/t U3MepeHHsT TPeXMePHBIX 00BEeKTOB.

— TIlpeo6pa3oBanus B I'3V.

— BrluncieHre KOppesiiuOHHbIX (QYHKIWH.

— BapuaHTbl ONTUYECKHUX CUCTEM.

— AccouuartuBHbIM OUCK B ['3Y.

— CreKTpasbHbIi aHamM3 300pakeHHi TI0 TIPOM3BO/IBHOMY 0a3wuCy.

3.7 DK3aMeHaI[UOHHbIe BOMPOCHI
— TeopeTrueckure BOTIPOCHI
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— 1) [IpuBeauTe TIpUMephbl MPAKTUUECKUX CXeM Ioay4yeHus: rojorpacduueckoi AudpakiiMOHHON
pelleTKH U 30HHOM TIaCTUHKHU.

— 2) IlpeumymiectBa rosorpaduueckoii WHTepdepoMeTpUM TIPU CpPaBHEHWU C KJacChueCKon
OTTHYeCKoM nHTephepoMeTpueil.

— 3ajgauu

— 1. IIpu ronorpadvpoBaHry B Jla3ePHOM M3Ty4YeHUU IIJIOCKOTO TpegMeTa A OMOPHbINA My4OK
CBeTa CO3JaBajicsi C ToMolbio Tpu3Mbl [Ip, Haxopsieiics B mockoctd npeamera (puc. 1). Ime
PacIio/ioykKeHbl MHUMOE U [IeMCTBUTE/IbHOe N300paykeHHs TIpeZiMeTa TPy MPOCBeYMBAHKH TO/I0TpaMMBbI ['?

— 2. OnpegenvTh MakCUMaabHOe BpeMsl SKCTO3ULIMKA PerucTpupytolleit cpefsl miomagso 100
cM2, ecsid oHa ocBeljaeTcss He-Ne-yia3epoM ¢ MOIIHOCTBIO u3nydeHust P = 10 MBT ¢ AnuHON BOMHBI A =
633 HM c ko3 duIMeHTOM Tepe/jaud SHEPrUy Jiazepa Ha pabouyio riolab rojaorpammbl (Nt) 5%,
cpepnss 3kcno3ums O0 = 10 hx/m2.

— Tectnl

— 1) ButeacTBre uero BO3HUKAIOT BOJIHBI C TMOPSAKaMH AUQpaKUUU Oosibllle eJUHULIbI TIPU
OCBellleHWH HWHTep(epeHI[MOHHOM, 3aperuCTpUpoBaHHONM B (DOTOUYBCTBUTE/NLHOM Cpefie, OIOPHBIM
nmyukoM? a) PeanbHasi peructpupytoijasi cpefja He MOXeT BOCIIPOM3BECTH C BBICOKOW TOYHOCTBIO
pacripesiesieHre ocBeleHHOCTH 0) TIpu 3amMcy ro/iIorpaMMbl TIPUCYTCTBYIOT JOTIONHUTE/bHBIE BOJTHBI B)
[Tpu 3anucu To/I0rpaMMBbI TIPUCYTCTBYIOT pacCestHHbIe BOJTHBI, UAYIIHe OT 00beKTa

— 2) K kakuMm MeToJaM W3MepeHUN OTHOCUTCS MeTOf, «BUOpHUpyoleit AuadparMei»? a)
W3MepeHUsIM 10 AelCTBUTENBbHOMY TosiorpaduyeckoMy u300pakeHH0 0) W3MepeHHsSIM TI0 MHUMOMY
rosiorpadryeckoMy U300pakeHuI0 B) HHTephepoMeTprUueCcKUM MeToJam

— 3) Kakyto nioTHOCTb XpaHeHus HHPOpMaLlMi MOTYT 00eCreunTh ONThUUeCKre MeTOZbI? a) J0
108 6ut/cM2 6) mo 106 6ut/cM2 B) 1o 1012 6ut/cm?2

— 4) Uto nogpa3ymMeBaeT TePMHUH «LM(pOBasi rojiorpaMMa»? a) rojorpamma, 3arvicaHHasi Ipu
nomoin OBM 6) ronorpamma, 3arvcaHHas LM(POBOM 3/IeKTPOHHOM armapaTypoi B) Tojorpamma,
CTPYKTypa KOTOPOM paccuMTaHa C UCI0J/Ib30BaHUeM UHCIeHHBIX MEeTOZ0B

— 5) Uro npexacraBnasier coboii  romorpaduyeckass  3amuch  ChepUueCKOM  BOJHBI,
3aperucTpupoBaHHasi B (OTOUYBCTBUTENbHOW cpefe? a) JU(PAKIMOHHYIO pelleTky 0) 30HHYIO
TJIACTMHKY B) PaCCEMBAIOLIYIO JTUH3Y

3.8 TeMbI KOHTPO/IBHBIX PadOT
— Mertop n3MepeHUs IOCPeCTBOM peabHOM MapKH.
— Meropg Bubpupytoieii Auadparmsol.
— Mertoppl ronorpaduueckoii UHTeppepoMeTprH /i/isi U3MepeHHUsl TPeXMePHBIX 00beKTOB.
— Tonorpamma naockoi U cepruueckoid BOJH.
— Tonorpammel "abopa, Jleiita u YmaTHuekca.
— JudpakiponHas 3¢ (eKTUBHOCTb IJIOCKUX FOI0IPaMM.
— Tonorpammel [eHucroka.
— OGparteHny BOHOBOTO ()pPOHTA B TOI0rpaduu.

3.9 TemsI 1abopaTopHBIX padoT
— Onmnpegenenve 3¢ ¢$eKTUBHOTO KO3(QQULeHTa JBYXITYUKOBOIO YCHIEHUS
— ApanTyBHBIN ronorpaduyeckuii UHTepdepoMeTp
— JIByxsyueBasi UHTep(epoMeTpusi

3.10 TembI KypCOBBIX IP0eKTOB (paboT)

— Tema: TlpumMeHeHUEe ONTHUECKOW rosiorpaduu AJisi UCCIeA0BAHUS CTAlHOHAPHBIX 0OBEKTOB U
Me/l/IeHHOTIPOTEeKArOIMX [TPOL|eCCOB

— [IlocraBneHHas 3afjaua: UCC/IeZj0BaHNe UCKYCCTBEHHBIX KPUCTAIIIOB

— - aHa/Iu3 CYLIeCTBYIOIIMX MeTO/IMK U YCTaHOBOK (0630p /MTeparypsbl) - pa3paboTka MeTOJUKU
noyueHust 06beMHBIX U300pakeHHi KPUCTA/IOB - pa3paboTKa MeTOIMKY TIOTyueHHsI rosiorpadruecKux
uHTepdeporpaMm /i onpefesieHdss OObEMHOro pacrpefie/ieHUss HeO[HOPOAHOCTH  TI0Ka3aresisi
TIpe/IOMJIeHUS - BApUAHThI CXeM PervCcTpalyy roorpaMmm KpUCTasuioB - C/ie1aTh BbIBO/bI
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4 MeToanuecKue Marepuasbl
[nsi obecrieueHust mpoiiecca obyueHUst U pellieHus: 3aJjau 00ydyeHHsl UCTIONb3YIOTCS CIeAyIoIiue
Marepuarbl:
— MeToJuuecKhe Marepuarbl, Orpejersiolide TMpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITA [eATeTbHOCTH, XapaKTepH3yIOLIMUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
CoriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas 1uTeparypa
1. Kucenes I'.JI. KBaHTOBast 1 onTryeckasi 371eKTPOHUKA: YuebHoe Tocobue. 2 e u3f., UCIIP. U
pon. — CII6.: U3patenbctBo «Jlaub», 2011. — 320 c.: wi1. — (YueOHuKM Ay By3oB. CrieluaibHast
JIUTEparypa). ISBN 978 5 8114 1114 6 [DneKTpoHHBIN pecypc]. -
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=627
2. byrukoB E.W. Onrtuka: YuebHoe mocobue. 3 e u3f., gomn. — CII6.: M3parenscTBo «JIaHb»,
2012. — 608 c.: un. — (Yuebnuku gy By3oB. CrierjpanbHast suteparypa). ISBN 978 5 8114 1190 0
[DnexTpoHHBIi pecypc]. - http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2764

4.2. lonoHMTe/IbHAA IMTeparypa
1. TpuneB A. FO. Ontuueckye yCTPOWMCTBA B paJMOTEXHUKe: YueOHOe TocoOue /st By30B, M.:
Paguorexnuka, 2005. — 239 c. (Hanmune B 6ubmoreke TYCYP - 74 3K3.)
2. [Nypxkun B. U., TlaxomoB JI. H. KBaHTOBasi 31eKTpoHMKa. [IpuOOpbI M UX MpPUMeEHEHUe:
YuebHoe nocobue fy1s By30B, M.: Texnocdepa, 2006. — 432 c. (Hanuuue B 6ubmoreke TYCYP - 32 3k3.)
3. Harubuna U. M. TlpuknagHasi ¢usnueckas onTvka: YuebHoe mocobue s By30B. M.:
Beicmias 1mikomna, 2002. — 564 c. (Hamuuue B 6ubmoreke TYCYP - 22 3k3.)

4.3. Obsi3aTe/bHBIE YYe0HO-MeToAHYeCKHe TT0Co0us

1. Onpenenenve 3(PdekTHBHOrO Ko3(PdulMeHTa ABYXITyYKOBOTO YyCWIeHUs: MeTtoauueckue
yka3zaHusi K jaboparopueiM paboram / IlImakoB C. C., [Ilargapos C. M. - 2012. 17 c. [DneKTpoHHBIHA
pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/1501, cBo60oaHBIH.

2. AjanTuBHBIA rosorpaduueckuii nHTepdepomeTp: MeToandyeckre yKa3aHHs K laDOpaTOpHBIM
paboram / IlImakoB C. C., IllangapoB C. M. - 2012. 15 c. [SnekTpoHHBIN pecypc] - Pexxum gocrtyma:
https://edu.tusur.ru/publications/1503, cBOOOAHBIIA.

3. [IByxnyueBass uHTepdepoMeTpusi: MeToauueckue yka3aHUs K jabopaTopHbIM paboTtam /
[ImakoB C. C., IanmapoB C. M. - 2012. 22 c. [DnekTpoHHbI pecypc] - Pexum pgocryma:
https://edu.tusur.ru/publications/1504, cB060HBIA.

4. Tonorpaduueckue Metozbl B (JOTOHMKe U onTouH(popMaruke: MeTofuueckre yKa3aHHUsl 110
camoctosTensHOM pabote / IlImakoB C. C., IllangapoB C. M. - 2012. 35 c. [DneKTpoHHBIM pecypc] -
Pexxum gocryna: https://edu.tusur.ru/publications/1506, cBOOOAHBIA.

5. Metoapl AMHaMUYeCcKoU ronorpadgun: MeTtoardyeckre yKa3aHusi K PAKTUYeCKUM 3aHITUSM U
1o camocrositesibHOU pabote / IlImakoB C. C., Illanpapos C. M. - 2012. 37 c. [DneKTpoHHsIH pecypc] -
Pexxum foctyma: https://edu.tusur.ru/publications/1110, cBo60 HBIH.

6. Onrnueckas ¢usvka: Y4yeOHO-MeTOgMUeCKOe 1T0CoOre TI0 BBITIOIHEHWIO KypCOBOW paboThI /
bypumor H. W., MlanmapoB C. M. - 2012. 55 c. [OnekrpoHHblli pecypc] - Pexum gocrymna:
https://edu.tusur.ru/publications/2827, cBobOAHBIA.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE M MTOUCKOBbIE€ CUCTEMBI

1. Kaxapiii oOyuarolijuiicsi B TeueHHe BCero Tepuojia oOyueHust obecriedeH WHAWBU/Ya/TbHBIM
HeOrpaHWUEHHBIM [IOCTYTIOM K C/IeAYIOIIUM 3/1eKTPOHHO-0MOmoTeunbiM cuctemaM (DBC  «JlaHb»
http://e.Janbook.com/, HayuHasi 3nekTpoHHasi 6ub1MoTeKa

2. eLIBRARY http://elibrary.ru/ (mocne peructpaipu B H3B), OBC bubmoreku TYCYP
http://www.lib.tusur.ru/, HayuHo-o6pa3oBarenbHbIi opTan TYCYP https://edu.tusur.ru/), cogepKaujamu
BCe W3[aHUs OCHOBHOW U [IOTIOJIHUTETHHON JMTepaTyphl, TMEepeurcIeHHOW B HacTosied paboueid
Tiporpamme.

3. DeKTpOHHO-OMO/MOTeUHass CHUCTeMa U 3JIEKTPOHHAs WHGOPMaI[MOHHO-00pa3oBaTe/bHast
cpesa 00ecreurBarOT BO3MOXXHOCTb UHAWBUAYATBHOTO IOCTYTIA /i KaXKA0TO 00yJaromerocs: u3 ao0oi
TOYKH, B KOTOPOI UMeeTCsI IOCTYT K CeTH VIHTepHeT, Kak Ha TePPUTOPUM YHUBEPCHUTETA, TaK U BHE ee.
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