MUHUCTEPCTBO OBPA30OBAHUS U HAYKH POCCHICKOM ®EJEPAIIAN
®denepanbHOE roCyIapCTBEHHOE OI0JKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs

«TOMCKHUM T'OCYJAPCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJIEHUSI
N PAAUOIJEKTPOHUKN» (TYCYP)

YTBEPXKIAIO
IIpopexkTop no yuedHoii padore
ILE. Tposin
«_» 2017 r.

PABOYASA ITPOT'PAMMA

«MOJIEJTUPOBAHME SJIEMEHTOB M YCTPOMCTB OIITUYECKNUX CUCTEM CBSI3H (
I'mo 2)»

YpoBeHb npogdeccnoHaTBLHOr0 00pa30BaHus: BhICIee 00pa3oBaHue OakanaBpuaT

Hanpasaenue noaroroBku _11.03.02  MH)OKOMMYHHUKAIIMOHHBIC TEXHOJIOTHU U CHCTEMbI CBSI3U

Hanpasiennocts (npoguinb) OnTHUYeCKHe CUCTEMbl U CETH CBSI3H

®opma o0yueHust OYHas

®dakyabrer _ (PT®) PaamoTexHHYECKUit

Kadenpa (CBYuKP) CBepXBBICOKOYACTOTHON M KBAHTOBOW PaJIMOTEXHUKH

Kype 3 Cemectp 5

Y4yeOHblii nJ1aH HAOOpa 2016 roJa v mocJeyrImx Jer.

Pacnpenenenue pa6ouero BpeMeHn:
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Ne Buasl yuedHoii padoTsI g g g 8 8 8 g 2 ) =
= = = = = = = = 2 =
P} P} 5P} 5 Q Q 5} 55 =
Q Q Q @] @] @] @) Q =
1. | Jlekuuu 40 40 4acoB
2. | JIaGoparopubie paGoThI 36 36 4acoB
3. | pakTHYecKkue 3aHATHS 32 32 4acoB
4. | KypcoBoii npoext/padora (KPC) (aynuropHnasi) 4acoB
5. | Bcero ayauTopHbIX 3aHATHIA (Cymma 1-4) 108 108 | uyacos
6. N3 HuX B HHTepaKTHBHOI popme 4acoB
7. | CamocTrosiTeqbHas padora cryaentos (CPC) 72 72 4acoB
8. | Bcero (0e3 3x3aMeHa) (Cymma 5,7) 180 180 | yacos
9. | CamocT. paGoTa Ha MOATOTOBKY, cIa4y IK3aMeHa 36 36 4acoB
10| O6mas Tpya0eMKOCTh (Cymma 8,9) 216 216 | uacoB
(B 3a4eTHBIX eANHMIIAX) 6 6 3ET
3ader _ cemecTp Jdud. 3ager __ cemecTp
JK3aMeH 5 cemecTp
Tomcek 2017
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokot Ne 5 OT « 22 » 12 2016 1

JIucr cornacopanui

PaGouas mporpamma coctaBieHa ¢ yaerom tpeboBanuii denepanpHoro ['ocymapcTBeHHOTO 00pa-
30BaTeNIbHOTO cTaHaapTa Bbiciiero odpaszoBanus (OI'OC BO) mo nanpasinenuto noaroroBku 11.03.02
"MHPOKOMMYHUKAIMOHHBIC TEXHOJOTHMH U CUCTEMbI CBSI3M (YPOBEHb OakayiaBpuara)", yTBEPXICHHOTO
[Tpukazom Munoopuayku Poccun 06 mapta 2015 r. Nel74, paccmMoTpeHa u yTBEep KIcHa Ha 3aceIaHUN
kadenpsr «22» nexadbps 2016 r., mpotokon Ne 5

Pa3zpaboTunk
3aB. kadenpoit CBUuKP C.H. lapanrosuu
(IOIKHOCTB, Kadenpa) (momnuck) (®.11.0.)

3aB. obecrieunBaroUIei
kadeapoir CBUuKP C.H. llapanrosuu

(moymkHOCTB, Kadenpa) (moamucs) (®.1.0.)

Pabouas nmporpamma coriacoBana ¢ (akyJIbTETOM U BBITyCKatoe kageapoli HarpaBieHUs TO-

TOTOBKH.
Hexan PT® K.}O. Ilonoa
(Ha3Banue (haxynabTeTa) (Troamucs) (®.1.0.)

3aB. BbINYyCKaroLIEH

kadenpoit CBUuKP C.H. lIapanrosuu
(Ha3BaHue Kadenpbr) (moamnuce) (®.1.0.)
DKCHepThl:
Houent kadenpsr TOP C.U. boromosos
MeCTO paboThl, 3aHIMaeMasi JOJDKHOCTB) (ToMch) (®.11.0.)
[Tpod. xadenpsr CBUuUKP A.E. Mangenb
(MecTo paboTHI, 3aHUMaeMast JOJDKHOCTB) (moanuce) (®.11.0.)
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1 UENU n SAOAYUN OUCLUUTMIIUHDI:

He.m; npenoaaBanusd JUCHUIINIMHBI COCTOUT B MMOATOTOBKE CTYACHTOB B obiactu HUCCICIOBAHUA U
MOACIINPOBAHUA OIITOSJICKTPOHHBIX U HEJTMHEHHO-OIITHYECCKUX KOMIIOHEHTOB U YCTPOﬁCTB JJIA OIITHYC-
CKHX I/IH(i)OpMaI_II/IOHHBIX 1 CBA3HBIX CUCTCM.
3auaann nperioaaBanusd TUCHHUIIIMHBI ABJISTFOTCS:
— IIOJTy4YCHHC HCO6XOIII/IMLIX 3HAHUH 110 YHUCIICHHBIM MCTOdaM HUCCIICAOBAHUA OIITOIJICKTPOHHBIX U
HEJIUHEHHO-OIITHYCCKUX KOMIIOHCHTOB,

— IIOJIYYCHHUC HeO6XO,Z[I/IMBIX 3HAHWUH 1O METOJaM MOJACINPOBAHHA OITO3JICKTPOHHBIX U HEJIUHEH-
HO-OIITHYCCKHUX KOMIIOHCHTOB H YCTpOﬁCTB JJIs1 OIITHYCCKHUX I/IH(i)OpMaHI/IOHHBIX KU CBA3HBIX CH-
CTCM.

2 MECTO AUCLUUMNIINHDBI B CTPYKTYPE OOI:

JlaHHast TUCIUTUIMHA SIBISETCS 00s3aTENbHON JUCIUIUIMHON BapUaTUBHOW yacTH mpodeccro-
nansHoro 1ukia (b1.B.J1B.2.2).

3 TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA ANCUUITIIUHDI

ITponiecc n3yueHust JUCUMIUIMHBI HallpaBjeH Ha (JOpMUPOBAHHE CIIEAYIOUIMX KOMIIETECHIIMIA:
— TOTOBHOCTBIO K M3YYEHHUIO HAYYHO-TEXHUYECKON MHPOPMAIH, OTEUECTBEHHOI'O U 3apyOEKHOT 0
ombita 1o Tematuke npoekra (I1IK-7);
— YMEHHMEM IPOBOJUTH PACUEThI MO MPOEKTY CETel, COOPYKEHUI U CpeicTB MH(POKOMMYHUKALUH
B COOTBETCTBMM C TEXHMYECKUM 3aJaHUEM C HUCIOJb30BAHUEM KaK CTaHJAPTHBIX METOJOB, IPU-
€MOB UM CPEACTB aBTOMATHU3aLUN IIPOCKTUPOBAHHUS, TAK U CAMOCTOSITEIBHO CO3aBAEMBIX OPUIH-
HanbHBIX mporpamm (ITK-9).
B pe3synbprare nyyeHus: JUCHUILIMHBI CTYACHT JTOJKEH:
3HATh.
— WCTOYHUKU HAyYHO-TEXHHUYECKON M MareMaTndyeckoi mHpopmanuu (KypHaibl, caiiTel IHTEpHET)
10 MaTEMaTUYECKOMY MOJEIUPOBAHNIO ONTONIEKTPOHHBIX U HEIMHEHHO-ONTUYECKUX KOMIIOHEH-
TOB U YCTPOUCTB;
— MOJEIN ONTONIEKTPOHHBIX M HEIMHEHMHO-ONTUYECKUX KOMIIOHEHTOB M YCTPOMCTB JJIsl ONTHYE-
CKUX MH(OPMAIIMOHHBIX U CBSI3HBIX CUCTEM;
yMeTb!
— CaMOCTOSTENIbHO pa30upaThCsi B METOAMKAX MOAETUPOBAHMS ONTONIEKTPOHHBIX U HEJIMHEHHO-
ONTUYECKUX KOMIIOHEHTOB M YCTPOMCTB M MPUMEHATH UX JJIs PEILIEHUS [TI0CTaBICHHOM 3a1a4u;
— IPOBOAUTH YHCJICHHBIEC DKCIIEPUMEHTHI 110 33JJaHHOW METOAMKE M aHAIM3UPOBATh PE3YJIBTATHI C
IIPUBJICYEHUEM COOTBETCTBYIOIIEIO MATEMATHYECKOT0 anapara;
BJIAJETh.
— METOJaMH YUCIICHHOIO MOJEIMPOBAHUS ONTOIEKTPOHHBIX 3JIEMEHTOB U YCTPOMCTB;
— HAaBBIKAMHU ONTHUMU3ALMH XaPAKTEPUCTUK ONTOANIEKTPOHHBIX U HEJIIMHEWHO-ONTUYECKUX KOMIIO-
HEHTOB M YCTPOUCTB JUIsl X 3PPEKTUBHOTO UCIOIB30BAaHUS B ONTUYECKUX UH(POPMAIIMOHHBIX U
CBSA3HBIX CHCTEMAX.

4 OBBEM JJNCOUIIJIMHBI U BU/IbI YYEBHOM PABOTHI

061_1_[2[51 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJISICT 6_ 3a4CTHBIX COIWHUAIIL.

Bun yue6HOI paboTh Bcero CemecTpbl
4acoB 1 2 3 4 5 6 7 8
AyauTopHble 3aHATHSA (BCero) 108 108
B tom uncne:

Jlexnun 40 40
Jlaboparopusie pabots! (JIP) 36 36
Ipakruueckue 3anstus (113) 32 32
Cemunaps! (C)
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Konnoxsuymsl (K)
KypcoBoii npoexT/(paboTa) (ayanTopHast HarpysKa)
Jlpyeue 6udvi ayoumopHoii pabomul
CamocTosTeabHasi pa6oTa (Bcero) 72 72
B tom uncne:
KypcoBoii npoekt (pabora) (camocTosiTensHast paboTa)
PacuetHo-rpaduueckue paboTsl
Pedepar
Jlpyeue 8udbi camocmosmenbHol pabomol
IToAroTOBKA K MPAKTUIECKUM 3aHATHAM (CEMHUHApaM) 20 20
IToaroToBKa K 7a00paTOpHEIM paboTam 10 10
IToaroTOBKA K AK3aMEHY 36 36
Bu arrectanmu (3a4eT ¢ OIEHKOMN)
OO0mast TPyZOEMKOCTH Yac. 216 216
3augernpie Enuanner TpymoeMkocTH 6 6
5 COOEPXAHUE OUCUUNMIIUHbI
5.1 Pa3)16.]1[>l AUCHHUIIJIMH U BU/JBI 3aHATHH
& g ~
No E g E E E % %) % % § § dopmMupyemble
i HaumeHnoBanue pazaena AUCHUTUIMHBL Z L§ E é % § g S EE g 2 KON(I)HIET%HI?HH
= =6 | =0 & % 5 é @ (OK, )
= O
1. | Mogenu ONTORNEKTPOHHBIX H  HEJIMHEHHO-
ONTHYECKUX KOMIIOHEHTOB U YCTPONCTB AJIS OTI- 8 2 10 [K-7,9
THUYECKUX WHPOPMAIMOHHBIX U CBSI3HBIX CHCTEM
2. | OcBoeHUE METOAUK U MHCTPYMEHTApUs LISl YKC-
JICHHBIX PacueToB U MOJAEIMPOBAHUS XapaKTepH- 8 4 2 8 22 [K-7,9
CTHK TOJIIPH3AIIMOHHBIX ONTHYECKUX DIICMCHTOB
3. | OcBocHHE METOTUK M MHCTPYMEHTAPHS TSI YHC-
JICHHBIX PAaCcUeTOB U MOACIHPOBAHUS XapaKTCPH- 8 4 2 10 24 K-7,9
CTHK TU(PPAaKIHOHHBIX ONTHICCKIX 3JICMEHTOB
4. | OcBoeHHE METOIUK U HHCTPYMECHTAPHUS IS YUC-
JICHHBIX PAaCYETOB U MOACIHPOBAHUS XapaKTEePH- 8 4 2 10 o4 TK-7.9
CTHK IJIAHAPHBIX M BOJIOKOHHBIX BOJTHOBOJTHO-
ONITUYECKUX DIIEMEHTOB
5. | OcBoeHnE METOTUK M HHCTPYMEHTApHS IS YHC-
JICHHBIX PAaCUETOB U MOJICIIMPOBAHUSI XapaKTepH-
CTHK BOJIOKOHHO-ONTHYECKUX U HEJTUHEWHO- 8 4 2 10 24 TIK-7,9
ONTHYECKUX YCTPOUCTB U MTPUOOPOB ISl ONTHY -
CKHX CHCTEM CBSI3U B 00pabOTKU
6. | BeimonHenue uHAMBUAYaJIbHOTO 3ananus. [Ipen-
CTaBJIEHUE PE3yJIbTATOB — COCTaBJICHHE OTYETA,
JOKIIaJla ¥ TPe3CHTAIlWH, 3aIluTa, IOATOTOBKA 20 24 32 76 T1IK-7,9
cTaTel K MyOJUKAINK U TOKJIaJ0B Ha KOH(pEPEH-
II1H, y4acTHe B KOHKypcax
BCET'O 40 36 32 72 180
5.2 Conep:xanue pa3aesioB JUCUUILIMHBI (110 JIEKI[HSIM)
Tpymo- Dopmu-
No o pyembie
e HaumMeHoBaHue pa3zienos ConeprkaHue pa3zienos KOCTE KOMITe-
(uac.) TEHIUH
(OK,IIK)
1. Mopenu onToaNEeKTPOHHBIX W | MoJenau ONTO3JEKTPOHHBIX M HEJIMHEH-HO-ONTHYECKHUX I1K-7,9

OIITHYCCKHUX I/IH(l)OpMaL[I/IOH—
HBIX U CBA3HBIX CHCTEM

HEJIMHEHHO-ONTHYECKUX KOM- | KOM-IIOHEHTOB U YCTpOﬁCTB JJIA OIITU-YECKHUX I/IH(I)OpMa-
IIOHCHTOB H YCTpOﬁCTB JUIA | TU-OHHBIX U CBA3HBIX CUCTEM
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2. | OcBoenne MeToguK M HH- | OCBOGHHE METOAMK U MHCTPYMEHTAPHUS AJIsl YUC-TIEHHBIX IK-7,9
CTpYMEHTapust Ul  4YHC- | pacyeToB M MOJEIMPOBAHMS XapaKTEPHCTHK IOJSIpU3a-
JICHHBIX PAacyeTOB W MOJENH- | LMOHHBIX ONTHYECKUX JIEMEHTOB 8
pPOBaHMSI XapaKTEPUCTUK I10-
JSIPU3ALMOHHBIX ONTHYECKUX
3JIEMEHTOB
3. | OcBoeHME METOIUK U WH- OcBoeHHE METOINK U HHCTPYMEHTAPHS JUIS YACICHHBIX IK-7,9
CTPYMEHTApHs AJIs IUCIICH- pacdeToB ¥ MOJEIMPOBAHMS XapaKTEPUCTHK Au(paKmun-
HBIX PacueTOB U MOJEJIUPOBA- | OHHBIX ONTHUYECKHUX HJIEMEHTOB 8
HUS XapaKTepUCTHUK TUdpax-
IIMOHHBIX ONTHYECKUX dIIe-
MEHTOB
4. | OcBoeHUE METOJIUK U MH- OcBoeHHE METOIMK M MHCTPYMEHTApUS JUIsl YUCIICHHBIX IK-7,9
CTpYMEHTapHsL AJIsl YUCIICH- pacdeToB ¥ MOJECIMPOBAHUS XapaKTEPUCTHK IUIAHAPHBIX
HBIX PacueTOB U MOJICJIUPOBA- | U BOJIOKOHHBIX BOJIHOBOJTHO-ONTHYECKUX JIEMEHTOB
HUS XapaKTepUCTHUK IJIaHap- 8
HBIX ¥ BOJIOKOHHBIX BOJIHO-
BOJHO-ONITHYECKHUX JJIEMEH-
TOB
5. | OcBoeHHE METOIUK U WH- OcBoeHHE METOINK U HHCTPYMEHTAPHS JUIS YACICHHBIX IK-7,9
CTPYMEHTapHs AJIsl YUCIICH- pacdeToB M MOJECIMPOBAHUS XapaKTEPUCTHK BOJIOKOHHO-
HBIX PacueTOB U MOJEJIUPOBA- | ONTHYECKUX W HENMHEHHO-ONTHYECKUX YCTPOHCTB U
HUS XapaKTEePUCTUK BOJIOKOH- | MPHOOPOB IJISl ONTHYECKUX CHCTEM CBSI3H M 00paboTKn 8
HO-ONTHUYECKUX U HEITHHEHHO-
ONTUYECKUX YCTPOUCTB U
MpUOOPOB AT ONTHYECKUX
CHCTEM CBSI3H U 00pabOTKH

5.3 Pa3aenbl JMCUMILUIHHBI U MEKIUCHUIIIMHAPHBIE CBSI3H ¢ 00ecneYnBaIOIIUMH (TIPeabl-
AYIIHMH) U o0ecrieduBaeMbIMH (MOCIEAYIOIUMH) TUCHHIIJIMHAMUA

yeckux cucteM cBsizu (I'TIO 1)

Ne HanmMmeHoBaHue o6ecreunBaronnx Ne Ne pa3nenoB gaHHOW AUCIUILINHBI U3 Tab.5.1, A1 KOTOPBIX
n/m (mpenpinymx) u 00ecTIeYNBacMbIX HE00X0IMMO M3ydeHIe 00ecTIeYnBarOIUX (TIPeIbIIyIINX) U obec-
(TmocnenyromuX) AUCIUTUTHH MEYNBACMBIX (TIOCIIEIYIONTNX) TUCIHILUTHH

1 | 2] 3] 4 ] s5]e6] 7 |s8]
[penmecTByONHE THCHUIIHHBI
1 | Uudopmaruka + + + + +
2 MareMmaTndeckuii aHaIIn3 + + + + +
3 Pacyer aneMeHTOB 1 yCTpOMCTB ONTH-
+ + + + + +

Iocaenyonmue IMCIHUATLIMHBI

1 I/ICCJ'IC,I[OBaHI/Ie JJICMCHTOB U

JIMHUHU CBSI3U

YCTPOMCTB ONTHYECKUX CUCTEM CBSI3U + + + + + +
(T'TIO 3)

2 OnTryeckue MUPPOBHIE TETCKOMMY- + + + + + +
HUKAIIMOHHBIE CUCTEMBI

3 IIpoexTrpoBaHue, CTPOUTENBCTBO U
SKCIUTyaTalMs BOJIOKOHHO-OIITHYECKUX + + + + + +

5.4 CooTtBeTrcTBHE KOMIIETeHINH, (GOpMUPYEeMBIX IPH M3YYEeHHHU AUCHMILIMHBI, U BU/10B

3aHATHH
IepeueHs Bunel 3ansaTHi DopMBI KOHTPOJIA IO BCEM BHIAM 3aHATHH
KOMIETEHITHHA J JIab IIp KP/KIT | CPC
K 8 Omnpoc Ha IPaKTHYECKUX 3aHATUSAX BricTynienne
+ + + + Ha cemuHapax. OT4er 1o J1abopaTopHbIM pado-
TaM. 3almra oT4era.
Omnpoc Ha MPaKTHYECKUX 3aHATHIX BricTymienue
IIK-16 + + + + Ha ceMHHapax. OT4eT 1o 1abopaTopHbIM pado-
TaM. 3almrTa oT4eTa.

JI — nexnus, Ilp — npakTuueckue u ceMuHapckue 3anstusi, JIad — maboparopusie padotsl, KP/KII — kyp-

coBas pabora/mpoext, CPC — camocrositenbHas paboTa cTy/ieHTa
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6 METOAbl N ®OPMbl OPTAHU3ALUMN OBYYEHUA

TexHo0rNHA HHTCPAKTUBHOI'O oﬁyqeﬂnﬂ y‘leﬁHLlM IJIAHOM H€ NMPEAYCMOTPECHbI

7 NNABOPATOPHbIA NPAKTUKYM

Ne | Ne pazgena HaumenoBanwue mabopaTopHBIX padoT Tpymo- OK, IIK

1/ | IMCUMILIHHBI eMKOCTb

1§ (gac.)

1 234 OcBoeHHUE MPOrpaMMHBIX CPEACTB [0 MOAEIUPOBaHUIO dye- | 12 IK-7,9
MEHTOB ONTHYECKUX CHCTEM CBSI3H

2 |56 OcBoeHMe MPOrpaMMHBIX CPEICTB 10 MOAEIUPOBAHUIO 24 IK-7,9
YCTPOHCTB ONTHYECKHX CHCTEM CBSI3H

8 NMPAKTUYECKUE 3AHATUA (CEMUHAPDI)

Ne| Paznen nucuumiu- TeMaTuka NpakTUUECKUX U CEMUHAPCKUX 3aHITUH Tpyno- Komme-
HBI 13 TaOmI. 5.1 €MKOCTb tennuu OK,
(32 gac.) ITK

OcBoeHHe.METOINK MOACTHPOBAHNUS TTOIAPU3AIHOHHBIX, I1IK-7,9

1 2,3,45 TU(PPaKINOHHBIX, TUTAHAPHBIX W BOJIOKOHHBIX BOJTHOBOJHO- 8
ONTHYECKUX HIIEMEHTOB

2 6 [IpoBenenne MOAETMPOBAHMS 110 TEME HHAWBUIYaIBHOTO 10 IK-7,9
3aJaHus

3 6 .O6pa69TKa, aHAJIN3 U HHTEPIIPETaIHs Pe3yIbTaTOB HUCCIIe- 10 MK-7,9
JIOBAaHHH
JlpencraBneHne pe3ynpTaToB — COCTaBICHUE OTUETA, TOKIIA- IK-7,9

6 6 Jla ¥ Ipe3eHTal}H, 3al1Ta, HOATOTOBKA CTaTel K MmyOInKa- 4
OUU U AO0KJIaA0B Ha KOH(bepeHHI/II/I, y4qacTuE€ B KOHKYpCax

9 CAMOCTOATEINIbHAA PABOTA

Ne | Pasnenst Tematnka caMOCTOSTEIbHOI paboTHI Tpyno- Kommne- | KoHTpoib BhIIOTHEHUS
1/ | DUCUHUIUIM- E€MKOCTh TCHIIMH paboThI
I | HbI U3 TaOIL (72 gac.) OK,
5.1 ITIK
1. 1,2,3,45 IIpopaboTKka TEOPETHYECKOrO MaTepraa . 8 IIK-7,9 | CobGecenoBanue, mpo-

BEpKa MepeyHs NpoaHa-
JM3UPOBAHHBIX UCTOY-

HHUKOB
2. 2,3,4,5 IMoaroToBKa K MPAaKTHUIECKUM 3aHATHIM 20 TIK-7,9 | CobecenoBanue, omeHka
[0 TeMaM WHIMBUAYaIbHBIX 3a[aHUH. CTEIEHU ITOATOTOBIEH-

HOCTH K TIPOBE/ICHHIO
HCCIIeI0BAHUH, TPOEK-
THPOBAHMIO MM YHC-
JICHHOMY MOJIEIHPOBa-
HHUIO.

IIpe3enTanus, BHICTYII-
JICHUEC Ha CEMHHApE.

3 2,345 IToaroToBka K J1a00OPaTOPHBIM 3AHITUAM 10 TIK-7,9 | Oruers!

[0 TeMaM HUHIUBUAYaJIbHBIX 3aJaHUH.

4 1,2,3,45,6 | BeimoaHeHHE 3TANOB HHIXBUAYATbHBIX 20 TIK-7,9 | Cnaua sranos uHz. 3a-
3aJaHHH. nanus. Ilpesenrtanus,
BBICTYIIJICHHE Ha CEMU-
Hape.
5 6 IToaroToBka OT4ETOB O MHAMBHLYaIIb- 14 M[K-7,9 | Oruer no paborte,. 3a-
HBIM 3aJIaHUSIM, TPE3CHTAIUN Ha CeMU- [[ATA OTYETOB.
Hapax.

10 MPUMEPHASA TEMATUKA UHOMBUAOYANbHbIX 3A0AHUN
[IpakTuyeckue 3aHATHS TPOBOAATCS B BHJIE HAYYHBIX CEMUHAPOB M MIPAKTUYECKOH paboTHI MO
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TeMaM WHAWBHUIYaIbHBIX 3aJaHuii. CeMHUHAPBHI TIPOBOASATCS MPH YUACTHH NPENO/aBaTeNeil 1 aClIMpaHTOB
kadenpel. Tematuka WHAMBHIYalIbHBIX  33/JaHUN  ONpENEeNAeTCs  HalpaBlICHHSIMH  HAay4yHO-
uccaenoBarenbckux padot kadeapsr CBUuKP.

TeMbl MHAMBUIYAJIBHBIX 32IaHUN :
1. MopenupoBaHue ynpapisieMbIX JTUPPAKIUOHHBIX CTPYKTYP JUIS ONTUYECKUX CUCTEM CBSA3H.
2. MopenupoBanue GOTOMHIYIUPOBAHHBIX JIEMEHTOB B POTOPEPPAKTUBHBIX MTbE30KPUCTAIIIAX.
3. MozaenupoBaHue BOJIHOBOJHBIX 3JIE€MEHTOB ISl ONTHYECKUX JAaTYMKOB HA OCHOBE (oTopedpak-
TUBHBIX 3JIEKTPOONTUYECKUX KPUCTAIIIOB.
4. MonenupoBaHHe rolorpaguuecKux CBEPXpELIeTOK B AIEKTPOONTUYECKUX KPUCTAILIAX.
5. MoaenupoBanue rosorpadguueckix (OTOHHBIX CTPYKTYpP B (POTOIOIMMEPHBIX MaTepUatax

11 PEATUHIOBASA CUCTEMA A1 OLLEHKWM YCNEBAEMOCTU CTYAEHTOB
MeToauka TeKyIero KOHTPOJIS OCBOEHHS M CIMILTHHBI

OcymectBisieTca B cooTBeTCTBUU ¢ Ilos102keHEM 0 MOpPsiAKe UCIO0JIb30BAHMSI PETHHIOBOM
CHCTEMBI /IJIsl OLIEHKH YCIeBAeMOCTH CTYAeHTOB (mpuka3 pexropa 25.02.2010 Ne 1902) u ocHoBana
Ha OalbHO- PEUTUHTOBOM CHCTEMBI OLIEHKH YCIIeBAaeMOCTH , aercTByromieit ¢ 2009 r., koTopas BKIIO-
YaeT TeKYIIUIl KOHTPOJb BHITIOJIHEHHS 3JIEMEHTOB 00beMa AUCIUIUIMHBI 110 3JIEMEHTaM KOHTPOJIs (11.7)
C MOJIBEICHHEM TEKYILEr0 PEUTUHIa U UTOTOBBIH KOHTPOJIb.

IIpaBuna ¢popmMupoBanusi NATHOAIBHBIX OIEHOK 33 KaXIylo KOHTposbHYIO Touky (KTI,
KT2) ocymiectBisercs myTeM OKpYTJIEHUSI BETHUUHBI, pAaCCYUTAaHHOU 10 (hopmyIie:

_ 6annos _k_KIx )*5

(Cymma , _ HabpanHas

KTx

=2 ‘pebyemas _cymma  _ bamnog _ no _ 6auibHOU  _ pacKIaoxe

HroroBplii KOHTPOJIbL OCBOEHHS IHCHHUILIMHBI B 5 ceMecTpe: oTyeTHas cocrapsromas (10 30
0aJlJIOB) BBICTABJISIETCS TPEIOIABATEIEM TI0 Pe3yJibTaTaM 3aiuThl otdera. [Ipu Habope OTYETHOM Cco-
CTaBHHIOHIeﬁ MeHee 10 6aJ'IJ'IOB, OHa IIPUPABHUBACTCS K HYIIHO. B sTom CJIydac OCyHICCTBIIACTCA IIO0-

BTOpHasd 3aliyuTa B YCTAHOBJICHHOM YHUBCPCUTCTOM ITOPAIAKE.

Ta6auna 11.1 Pacnpenesienne 06a/1J10B B TedeHHe ceMecTpa

MakcuManbHbII . .
6wt Ha 1-yio MakcumanbHbIi MakcumanbHbIi
DneMeHTbI yueOHOH JesTeNbHO- Oa 3a nepuoj Gast 3a nepuoy | Beero 3a
KOHTPOJIBHYIO
CTH mexay 1KT u mexay 2KT u Ha ceMecTp
TOUKY C Hayana
2KT KOHEI] CEMecTpa
cemecTpa
[MTocenienue 3anHsTHI 10 10 6 26
OneHka akTHUBHOCTH paOOTHI Ha
H P 12 12 12 36
NPAaKTUYECKUX 3aHITUAX
KOMIIOHEHT CBOEBPEMEHHOCTH 4 4 8
M TOro MakCHMyM 3a IepHoJ: 26 26 18 70
OK3aMeHaIMOHHAs! COCTABJISIO- 30
mias
HapacTaomum uTorom 26 52 70 100
Ta6auna 11.2 [lepecuer 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
Banibl HAa 1aTY KOHTPOJIbHO TOYKH Ouenka
> 90 % ot makcuManbHON cyMMBbI OasuioB Ha gaty KT 5
Ot 70% no 89% ot makcumanbHOM cymMMbl OayuioB Ha naty KT 4
Ot 60% 10 69% oT MakcuMalTbHON cyMMBI OayutoB Ha naty KT 3
< 60 % ot MakcuMasIbHOM CyMMBbI OajutoB Ha gaty KT 2
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Tabauua 11.3 IlepecueT cyMMBbI 62JJ10B B TPAAUIMOHHYIO H MEKIYHAPOIHYIO OLIEHKY

Ouenka (FOC) Hrorosasi cymma 63JIJI?B, YYHUTBIBAET YCHEUIHO Onenka (ECTS)
CIAHHBII JK3aMeH
5 (oTM4HO) (3a4YTEHO) 90 - 100 A (0oTaM4HO)
85-89 B (oueHp xopoio)
4 (xopormo) 75— 84 C (xopoo)
(3auTeHO) 70-74
3 (Y1OBIETBOPUTEIEHO) 65— 69 D (ynonersopureibiio)
(3auTeHO) 60 - 64 E (mocpencTBeHHO)
2 (HEYNIOBICTBOPUTEIILHO), Huzke 60 6a/10B F (meynoBnerBoputeabHO)
(He 3a4TeHO)
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12 YYEBHO-METOOUWYECKOE U UH®POPMALIMOHHOE OBECIEYEHUE
ANCLUUMINHDbI

12.1 OcHoBHas JuTEpaTYypa
1. Kucenes I'.JI. KBanToBast u onTudeckas JeKTpOHUKA [ DIEKTPOHHBIN pecype]| y4el. mocobdwue /.
—2-¢ u3a. -CII16. Jlanb, 2011. - 320 c. Pexxum pocryma: http://e.lanbook.com/book/627
2. Cxnapos, O.K. BOJIOKOHHO-ONTHYECKHUE CETH U CUCTEMBI CBSI3U. [DNEKTPOHHBIA pecypc| —
OnekrpoH. pgaH. — CII6. : Jlams, 2016. — 268 <c¢. — Pexum pocryma:
http://e.lanbook.com/book/76830
12.2 JomosHuTe bHAs JJUTEPaTypa
3. Hyonumen IO.H. Teopust u npeoOpa3oBaHKe CUTHAJIOB B ONTHYECKUX CHCTEMaX [DJIEKTPOH-
HBIA pecypc] : yueb. mocodme. - CIIO. : Jlawb, 2011. - 368 c. Pexum gocryma: http://
e.lanbook.com/book/699.
4. C.M. llanmapos, B.M. Illangapos, A.E. Mauaens, H.W. Bypumos. ®otopedpaktuBHbie 3 dek-
TBl B 3JIEKTPOONTHYECKUX KpHUCTALIaX [DJIEKTpOHHBIA pecypc] : y4ded. mocodbme. — Tomck:
Tomck. roc. YH-T cucteM ymp. ¥ paauosnektpoHuku, 2012. — 244 c. Pexum pocryna:
http://edu.tusur.ru/training/publications/1553
5. TlpoekTupoBaHue W TEXHUYECKAS IKCILTyaTaIusl MU(PPOBBIX TEICKOMMYHUKAIIHOHHBIX CUCTEM U
ceteii: yueOHoe rocobue ams By3oB / E. b. Anekcees, B.H.I'opauenko, B.B.Kpyxmanes, [u ap.] ;
pen.: B. H. l'opauenko, M. C. TBepeukwii. - 2-¢ usn., uctp. - M. : ['opsiuas nmuaus - Tenekom,
2012. - 392 c. (10).

12.3 YueGHo-MeTOAMYECKHE MOCOOUS M IPOrPpaMMHOe obecriedeHHe

12.3.1 O6s13aTenbHbIE y4eOHO-MeTOANYECKHE 0COOHs

6. OnTosyeKTpOHHbIE U KBAHTOBbIE MPUOOPHI U YCTPONCTBA [DIEKTPOHHBINH pecypc| : YueOHo-
METOJIMYECKOE TIOCOOHE TI0 OPTaHM3AINH CAMOCTOSITSIIbHON PaOOThI U MPAKTUICCKUX 3aHATHH /
Kym TI. T. IHawgapoe B. M. - 2012. - 61 c. Pexum pocryna:
http://edu.tusur.ru/training/publications/2272.

7. 1lapanroBuu C.H. Hayuno-ucciemoBaTenbckas paboTa CTyIEHTOB [DIEKTPOHHBIM pecypce]:
y4e0HO-METOIMYECKOE TIOCOOME 0 TPAKTHYECKUM 3aHATHSM M CAMOCTOSTEIIBHON pabdore/ —
Tomck: TYCYP, 2014. — 19 c. Pexxum noctyna: http://edu.tusur.ru/training/publications/3738

8. UlapanroBuu C.H. MynbTHIUIEKCOPHOE U YCHIIUTEIHHOE 000PYI0BAaHHE MHOTOBOJTHOBBIX OITH-
YeCKUX cHUCTeM CBsi3U. KOMIBIOTEpHBIN J1a00OpaTOPHBIA MPAaKTHKyM: y4eO0. MEeToJ. mocodue. -
Tomck : TYCVYP, 2016 — 158 c. [DneKTpOHHBIH pecypc].
http://edu.tusur.ru/training/publications/6021

12.3.2 YuyeOHO-MeTOAUYECKHE TOCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 310POBbS
Y4eOHO-MeToInYeCcKre MaTepHabl IS CAMOCTOSITEIbHON U ayTUTOPHOI paboThl 00yJaromxcs
U3 YHCIIa MHBAIKIOB MPEIOCTABIISIOTCS B OPMaXx, aAanTHPOBAHHBIX K OTPAHUYCHUSM HX 370POBbS U
BOCIIPUATHS HHPOPMALIUH.
JL1s1 M1 ¢ HAPYILIEHUSIMHM 3PeHHUs
- B (hopMe INIEKTPOHHOTO JJOKYMEHTA;
- B IIeYaTHOH (opMe yBETUUEHHBIM MIPU(TOM.
JI1s1 1M1 ¢ HAPYIIEHUSIMH CJIyXa:
- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;
- B MIEYaTHOH (opme.
JI1s1 M1 ¢ HApYLIeHUsIMM ONIOPHO-ABUTaTeIbHOI0 aNNapara:
- B (hopMe AIEKTPOHHOTO JOKYMEHTA;
— B IeYaTHOM opme.

12.4 ba3bl 1aHHBIX, ”HPOPMAIIHOHHO-CIIPABOYHbIE, IOMCKOBbIE CUCTEMbI H TPedyemoe Ipo-
rpaMMHoOe o0ecreyeHue

1. Springer Journals — mosHOTEKCTOBAas KOJUIEKIHS SJCKTPOHHBIX >KYPHAJIOB H3/1aTeIbCTBA
Springer. [Dnexrponnsiii pecype]. URL: http://link.springer.com/
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2. OOpa3zoBaTenbHbI MopTan B cBOOOJHOM foctyme: «Du3uka, XUMHsl, MaTeMaTUKa CTy/IeHTaM U
mkonbHUKaM. OOpaszoBarenpHBId TpoekT A.H. Bapruna». [DnektponHubiii pecypc]. URL
http://www.ph4s.ru/; (nata oopamenus 14.01.2017)

3. Hayunmas osnektponnas Oubnmoreka eLIBRARY.RU. [Onekrponnsiii pecypc]. URL
http://elibrary.ru/defaultx.asp; (mara oopamenus 14.01.2017)

4. VuuBepcuterckas uHpopManmoHHas cuctema Poccus. [Dnektponusni pecypc]. URL:
http://uisrussia.msu.ru/is4/-main.jsp; (xara oopamenus 14.01.2017)

13 MATEPUAJTIBHO-TEXHUYECKOE OBECNEYEHUE OUCUUMITIUHDbI
13.1 O61ue TpedOBaHUA K MATEPHAIbHO-TEXHHYECKOMY 00eCre4YeHNI0 U CUMILTHHBI

Jlst mpoBeieHUs 3aHATHH JeKIIMOHHOT0 THIA, TPYNNOBBLIX U HHAUBUIYAJBHBIX KOHCYJIbTa-
M, TEKYIIEro KOHTPOJIS M MPOMEKYTOYHOM aTTeCTAIMM UCIIOJIb3yeTCs yueOHas ayIuTOpus, ¢ KO-
JIUYECTBOM IOCAJOYHBIX MECT HEe MeHee 22-24, 0o0opyaoBaHHas TOCKOW M CTaHAapTHOM ydeOHOI MeOe-
np10. IMEIoTCst HarssAHbIe TOCOOUS B BUJIE MPE3CHTAIIUH 110 JICKITHOHHBIM pa3/iesiaM JUCIHILTAHBL.

Jlst mpoBeicHUS JIa00PATOPHBIX 3aHATHH HCIIONB3YETCS Y4eOHO-UCCIIE0BATEIbCKAS BHIYMCIIH-

TenbHas J1abopartopus, pacronoxeHnas o aapecy 634034, Tomckas obmacts, T. Tomck, Bepmmanna
ynuna, 1. 74, 3 atax, aya. 3296. CocrtaB 000pya0BaHuUSA:
YueOnas meOenb;. KommbroTepsl kiacca He Hmke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/
500GB ¢ mmpokononocHbM gocTynoM B Internet,— 8 mit.; Mcnonb3yercss TUIEH3MOHHOE TPOrPaAMMHOE
obecrieyeHue, makeTsl Bepcueid He Hmke: Microsoft Windows XP Professional with SP3; Visual Studio
2008 EE with SP1; Microsoft Office Visio 2010; Microsoft SQL-Server 2005; Matlab v6.5 . AsTomaru-
3UpOBAaHHBIC paboure MecTa I pacuera, MOJACIMPOBAHMS U SKCIIEPUMEHTAIBHOTO UCCIIEI0OBAHUS BOJI-
HOBOJHO-ONTHYECKUX, (DOTOMOTMMEPHBIX AUPPAKIIMOHHBIX, & TakKKe (POTOPEPHPAKTUBHBIX ONTHYCCKUX
AJIEMEHTOB B crenuanusupoBanHoil nadboparopun I'TIO «Onroanexkrponuka» Ha kad.CBUuKP (ayn.
3296, PTK).

st caMocTOATeIbHOM PadoThl UCIONB3YETCs ydeOHass ayauTopusi (KOMIIBIOTEPHBIA Kilacc),
pacnosnoxeHHas o aapecy 634034, Tomckas obnacts, r. Tomck, Bepmununa ynuna, a. 74, 3 stax,
ayn.333p. CocTaB 000py1OBaHUS:

VYyebnas mebenn; Kommnbrorepsl kiacca He Hmxke [I9BM INTEL Celeronm D336 2.81Tu. - 12 mir.;
Kommbrorepsr noakmtouens! k cetu MHTEPHET u obecnieunBaroT 10CTYIT B AJIEKTPOHHYIO HHGpOpMa-
[IMOHHO-00Pa30BaTEIbHYIO CPELY YHUBEPCHUTETA.

13.2 MaTepI/laJIbHO'TeXHI/I‘{eCKOC odecneyeHue AUCHUIIIMHBI JJIA JIHI ¢ OrPAHUYCHHBLIMHA BO3-
MOKHOCTAAMM 310POBbS

OcBoenne nucuuriuHbl urnamu ¢ OB3 ocyiecTBiseTcs ¢ UCMOJIb30BAaHUEM CPEJCTB O0yUEeHUS
00IIIero U CIIeHaIbHOTO Ha3HAYCHHS.

[Ipu 0Oy4eHNU CTYIEHTOB C HAPYIICHUSIMH CIIyXa MPEIyCMOTPEHO HCIOJIb30BAHNE 3BYKOYCHUIIH-
BAIOIIEH ammapaTypbl, MyJIbTUMEAUNHBIX CPEACTB U APYIMX TEXHUYECKUX CPEACTB MpUEMa-Tiepeaadn
yueOHOM MH(OpMalMK B JOCTYINHBIX (hOpMax AJis CTYJIEHTOB C HAPYLIEHUSMHU CIIyXa, MOOUJIBHOUN CH-
CTeMbl OOyUeHUs AJI CTYJEHTOB C WHBAJIMAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHUCTEMbI. YueOHas
ayJIUTOpHsI, B KOTOPOH 00y4aroTCs CTYICHTHI ¢ HApyIIEHUEM clTyXa, 000py0BaHa KOMITBIOTEPHOU TeX-
HUKOH, ayTMOTEXHUKOW, BUIEOTEXHUKOM, ITIEKTPOHHON TOCKOW, MYJIBTUMEIUNHON CUCTEMOM.

[Ipu oOy4eHUM CTYJEHTOB C HAPYIICHUSMHU 3PEHUSIMH MPETyCMOTPEHO HCIOIB30BaHUE B JICKIH-
OHHBIX M YU4EOHBIX ayIUTOPUIX BO3MOXKHOCTH MPOCMOTPa YAAIEHHBIX O0OBEKTOB (HAIpUMEp, TEKCTa Ha
JIOCKE WJIM ClIali/la Ha YKpaHe) MPpHY MTOMOIIN BUICOYBETHUUTENEH IS YAAICHHOTO IPOCMOTPA.

[Tpu 00y4eHNM CTYACHTOB C HAPYIICHUSIMH OMOPHO-BUTATEILHOTO amapaTa UCTIOIb3YIOTCS allb-
TepHATHUBHBIC YCTPONCTBAa BBOJAa MH(POPMAIMM MU JIPYyrUe TEXHUYECKHUE CPEJICTBA MpHUEMa-TIepenadn
yueOHOU WH(pOpPMAIIMU B AOCTYMHBIX (hOpMax JJsl CTYACHTOB C HAPYIICHUSMHU OMOPHO-ABUTATEIHHOTO
amnmapara, MOOMJIBHOW CUCTeMBI OOYUIESHUS JJISI JIFOJCH ¢ MHBAIMTHOCTHIO.

14 ®OHA OLLIEHOYHbIX CPEACTB U METOOAUYECKUE PEKOMEHAOALIMU MO
OPIrAHU3ALUUNN UIYYHEHUA OANCUUNTINHDbI

14.1 OcHoBHbIe TPeOOBaHUSA K (DOHY OLIEHOYHBIX CPEICTB U MEeTOAUYECKHE PEKOMEHIANHU
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@DOH/T OLIEHOYHBIX CPEJICTB M TUIIOBBIE KOHTPOJBHBIE 3a/IaHHS, UCIIOJIB3YEMbIC JIJIsI OLICHKU Cop-
MUPOBAHHOCTH U OCBOCHHUSI 3aKPEIUICHHBIX 32 JUCHUILIMHON KOMIIETEHIIMI MPU MPOBEACHUU TEKYIIEH,
MMPOMEKYTOUYHOM aTTECTAIIMU IO TUCIUILIMHE TPUBEJICH B MIPIIIOKEHUHU K paboueit mporpamMmme.

14.2 TpeooBaHusi K (pOHIY OIEHOUHBIX CPEACTB JJIsl JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH
310POBbA

I[HSI CTYACHTOB C OI'pPaHUYCHHBIMU BO3MOKHOCTAMU 300POBbA MMPEAYCMOTPCHBI JOITOJIHUTCIBHBIC
OLICHOYHBIE CPEJICTBA, IEPEUCHb KOTOPHIX yKa3aH B TalJIHIIe.

Taﬁ.lmua 14 — I[OHOJ'[HI/ITGJILHLIC CpeacrBa ONCHUBAHUA TJIA CTYACHTOB ¢ UHBAJIUIHOCTBIO

(I)OpMLI KOHTPOJHA U OCHKHA

Karteropuu cryaeHToB
pe3yJibTATOB 00y4eHus

Buabl 10nm0THUTEIbHBIX OLIEHOYHBIX CPEICTB

TecTsl, MICEMEHHBIE CAMOCTOSTEBHBIC PAOOTEI,

C HapyIlIeHUsAMH clTyXa
BOTIPOCHI K 3a4€Ty, KOHTPOJIbHBIE PaOOTHI

[IpenmyriecTBEHHO MUCHMEHHAS
MpoOBepKa

C Hapy1meHusMu 3pe-
HUS

CO6CCCI[0B3HI/IG 110 BOIIpOCaM K 3a4€Ty, OIIPOC 110
TCPMHUHAM

[IpeumytiecTBEHHO yCTHAS IPO-
BepKa (MHIUBUAYAIBHO)

C HapymeHus MU OTIOp-
HO-JIBUTAaTEIBHOTO aI-
napara

Penienue nucTaHIIMOHHBIX TECTOB, KOHTPOJIBHBIC
paboTHI, MICHBMEHHBIC CAMOCTOSTEILHBIC PAOOTHI,
BOTIPOCHI K 3a4ETy

HpeI/IMYHIeCTBCHHO JUCTaHIIMOH-
HBIMH MCTOJaMH

IIpeumyiecTBeHHO ITpOBEpPKaA
METOJIAMH, UCXOJIS U3 COCTOSIHUS
00yJaroIerocss Ha MOMEHT TIPO-
BEPKHU

C orpaHUYEHUSIMU TI0
OO0IIEeMETUITTHCKUM
MOKa3aHUAM

TecThl, MUCEMEHHBIE CAMOCTOSTENbHBIC PAOOTEHI,
BOIIPOCHI K 3a4€Ty, KOHTPOJIbHBIE paboThI, YCT-
HBIE OTBETHI

14.3 MeToanyeckue peKOMeHIAIMHU 10 OLEHOYHBIM CPeJACTBAM JIsl JIMI ¢ OTPAHMYEHHBIMHU BO3-
MOZKHOCTSIMH 3/10POBbSA

st ctynenroB ¢ OB3 npenycMaTtpuBaeTcst 1ocTymHas popMa mpeaocTaBiIeHus 3aJaHui OIIEHOY-
HBIX CPEJICTB, @ UMEHHO:

B [IEYaTHOH (opme;
B TIe4aTHON (OpMeE ¢ YBEITUICHHBIM HIPUPTOM;
B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA;
METOJIOM YTCHHUSI aCCUCTEHTOM 3aJ[aHus BCIIYX;
e [PEOCTaBJICHUE 33aHMUs C UCIIOIB30BAHUEM CYPIOIIEPEBO/IA.

CTyseHTaM ¢ WHBIATHOCTHIO YBEJIMUMBACTCS BPEMs Ha MOJTOTOBKY OTBETOB Ha KOHTPOJIbHBIC
BOITPOCHI. IL]'[?I TaKUX CTYACHTOB MPEAYCMATPUBACTCA AOCTYIIHAA (1)0pMa NpeaoCTaBJICHNA OTBETOB Ha
3aJ]aHHsl, @ UMEHHO:

MUCbMEHHO Ha Oymare;
HabOp OTBETOB HAa KOMIIBIOTEPE;
Ha0Op OTBETOB € UCIOJIb30BAaHUEM YCIYT ACCUCTEHTA;
® [IpEe/ICTaBIIEHUE OTBETOB YCTHO.
[Ipouenypa oueHuBaHUS PE3yIbTaTOB OOyYEHHs MHBAIUAOB M0 TUCHUIUIMHE MpEelycMaTpUBaeT
npenocrabiieHne nHpopmanuu B Gpopmax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/J0POBbS U BOCIPUSI-
TUs UH(pOpMaIu:

JI1s1 1ML ¢ HApYLIeHUsIMM 3PeHHUs
- B (hopMe IIEKTPOHHOTO JOKYMEHTA;
- B [I€YaTHOHN (popMe YBETUUEHHBIM LIPUPTOM.
JIJ1s1 1M1 ¢ HAPpYUIEHUSIMH CJIyXa:
- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;
- B MIEYaTHOH (opme.
JI1s1 IM1 ¢ HAPYLIEHUSIMU OTIOPHO-IBUTaTeJIbHOIO annapara:
- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;
- B MIEYaTHOH (opme.
[Tpu HE0OX0AMMOCTH /17151 00YHAIOIIUXCSI C MHBAJUAHOCTBIO MPOLIEAYPa OLEHUBAHUS PE3YIbTaTOB 00Yy-
YEHUST MOXET IPOBOIUTHCS B HECKOJIBKO ITAIOB.
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1 Bgenenue

®onp oneHOoUHBIX cpeacTB (POC) sBiseTCS MPUIOKEHHEM K paboueii mporpaMme TUCIUIUIHHEL « MoaeTnpoBaHue dJie-

MEHTOB M YCTPOHCTB onTuaeckux cucteM cBsi3u ( ['TIO 1)» u npenctasiseT co00 COBOKYITHOCTh KOHTPOJIBHO-
HU3MEPUTEIBHBIX MATECPUANIOB (KOHTPOJIBHEIC PabOThI, TECTHI U JIP.) U METOJIOB UX UCIIOJIb30BaHMsI, IPCAHA3HAYCHHBIX IS
HU3MEPEHUS YPOBHS TOCTHKECHUS CTYJICHTOM YCTAHOBIICHHBIX PE3YJIbTATOB O0yUCHHUS.
®OC 1o TUCHHUIUIMHE UCTONB3YETCs MPH MPOBEICHUH TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH (KOHTPOJILHBIC TOUKH) U
MIPOMEKYTOUHOM aTTECTAIMH (3a4YET) CTYACHTOB.
[epeyeHpb 3aKpeIICHHBIX 32 KOMIICTCHIUI MPUBECH B Tabmuie 1.

TaﬁJmua 1- Hepeqem, 3aKPCIVICHHBIX 3a IIPICIII/IHJIHHOﬁ «KOMHeTeHIII/Iﬁ

Kona DopMyJIHPOBKA KOMIIETEHIHMH Jrtansl GOPMUPOBAHMS KOMIIETEeHIIUH
IK-7 TOTOBHOCTBIO K U3Y4YEHHIO HAYYHO- 3HATH!
TEeXHIMYECKOH HH(OopManuy, oTeye- — HCTOYHHMKHM HAYYHO-TEXHHYECKOH M MaTeMaTHYECKOW HH-
CTBEHHOTO 1 3apy0EXHOTO OIBITA MO ¢opmarm (KypHaunsl, caiitel IHTEpHET) o MaremaTHde-
TEMaTHKE IIPOEKTa CKOMY MOJEIMPOBAHUIO ONTOMIEKTPOHHBIX M HEJINHENHO-
ONTHUYECKUX KOMIIOHEHTOB M YCTPOMCTB;
YMeTh:
— CaMOCTOSATENILHO pa30HpaThcs B METOAMKAX MOJEIHPOBA-
HUS ONTOZJICKTPOHHBIX U HEJIUHEHHO-ONTUYECKUX KOMIIO-
HEHTOB U YCTPOWCTB U NPUMEHATh UX JJIS PEUICHUS IIO-
CTaBJIEHHOH 3a/1a4H;
BJIAJIETh!
— METOJAaMH YHCJIEHHOIO MOJEIUMPOBaHUs ONTOJIEKTPOH-
HBIX JJIEMEHTOB U yCTPOICTB.
I1K-9 YMEHHMEM NPOBOIUTE PACUETEHI 110 3HATh.
MIPOEKTY CETEH, COOPYKEHUH 1 — MOJAEIH ONTOZJIEKTPOHHBIX M HEIMHEHHO-ONTHYECKHX
cpeacTB HHPOKOMMYHHUKALIUH B CO- KOMITOHEHTOB M YCTPOMCTB JUIl ONTHYECKUX MH(POpPMAIU-
OTBETCTBHH C TEXHUIECKUM 3aJIaHH- OHHBIX U CBS3HBIX CHCTEM;,
€M C UCII0JIb30BaHUEM KaK CTaHIAApPT- | yMeTh:
HBIX MCTOZ0B, IIPUCMOB 1 CPCACTB — IPOBOJUTH YHUCIEHHBIC HKCIIEPUMEHTHI IO 3aJaHHOU Me-
aBTOMAaTHU3alMY IPOCKTUPOBAHMS, TOJAUKEC W aHAIM3UPOBATh PE3yNbTaThl C MNPHUBJICUYCHHUEM
TaK U CaMOCTOATEJIbHO CO31aBaCMbIX COOTBETCTBYIOIICIO MaTEMaTUYECKOTO armapara,
OPUTMHAJIBHBIX IIPOrPaMM BJIAJIETh.
— METOJAaMH YHMCJIEHHOIO MOJEIUPOBAaHUs ONTO3JIEKTPOH-
HBIX JJIEMEHTOB M yCTPOICT.

2 Peanu3zanus koMneTeHI Ml

2.1 Komnerennus IK-7

[K-7: roTOBHOCTHIO K H3YYEeHUI) HAYYHO-TEXHNYECKOI HH(POPMALHH, 0T€4eCTBEHHOT0 M 3aPY0E/KHOT0 ONBITA 10
TeMaTHKe MPOeKTa.

Jast opMHUpOBaHNS KOMIIETEHIIMH HEO0XO0IMMO OCYIIIECTBUTD PsiJ ATATIOB.

Otarsl GOpPMUPOBAHKST KOMIIETEHIINH, PUMEHSIEMBIE /IS TOTO BUJIBI 3aHATHH, M UCIIOIb3YEMbIE CPE/ICTBA OLICHUBAHMS
TIPE/ICTaBICHBI B TaOIHIE 2.

Taﬁ.mma 2 - Jranel (l)OpMHpOBaHPlﬂ KOMIICTCHIIMU U UCIOJIb3yEeMbI€ CPE/ICTBA OLICHUBAHUSA

Cocras 3narnb YMmerhb Baangern
- MCTOYHHKH Hay4JHO- 5
TEXHHUYECKOM U MaTeMaThde- CaMOCTOATCIILHO  pasonpaThei
. B METOJMKAX MOJCIUPOBAHUS
cKkoi mH(popManuu (KypHaIHI, A ACTHP . = MeTomamu YHCJIEHHOTO
Conep- o OTITOAICKTPOHHBIX W HEJIMHEH-
caiitel MIHTEpHET) MO MaTema- MOJICTTUPOBAHUS OITO-
JKaHHe HO-OIITUYECKUX KOMIIOHEHTOB
THYECKOMY  MOJCIMPOBAHUIO . JJICKTPOHHBIX 3JIECMCHTOB U
3TanoB . ¥ YCTPOWCTB M MPUMEHATH UX 9
OTITOMJIEKTPOHHBIX W HEJIMHEH- o YCTPOMCTB
S MIEHUS II0CTaBJIEHHON
HO-OITHYECKNX KOMIIOHECHTOB A petne OCTABJICHHO
. qn
U YCTPOWCTB sana
o Jleknuu o Jlekmuu o Jlexun
Buani
- o JlabopaTopHBIC 3aHATHSL. o JlabopaTopHBIC 3aHATHSL. o JlabopaTopHbIC 3aHATHSL.
o [IpakTryeckue 3aHATHUS o [IpakTuyeckue 3aHATUS o [IpakTHyeckue 3aHATUS
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e CaMOoCTOsATEIbHAS pa60Ta.

e CaMocCTOsATENbHAS pa60Ta.

o CaMoCTOsTEIbHAS pa60Ta.

HUcnoan-

e Koncnekr
3yeMble .

® YCTHBIN OTBET
cpeacTBa

e DK3aMeH
OIleHH-
BaHHs

o OdpopmiieHrE OTYETHOCTH U
3ammTa 1abopaTopHBIX padoT;

e KOHCIIEKT caMOCTOATENbHON
paboTHI.

® 3amura 1a00paToOpHOi pa-
0O0TEI

e OtueT no J:abopaTopHOi
pabote

® DK3aMeH

OOmue XapakTEpUCTUKH MTOKA3aTeNeH U KPUTEPUEB OLIECHNBAHKS KOMIICTEHIINM HA BCEX ATAIax IIPUBEAEHHI B Tabnuie 3.

Ta6auna 3 — O0mue XapaKkTepHCTHKHY NOKa3aTesIell 1 KpUTepHeB OLeHUBAHUS KOMIETEHIIMH MO ITanaM

IToxa3zaTeaun
3HaTnL Ymers Baanern
U KpUTEepPUHU
ObnanaeT hakTHIECKH- O06nazmaeT quamna3oHoOM
OT1JIN4YHO MH B TEOPETHICSCKAMH 3Ha- MPaKTHIECKUX YMEHHH, TpeOy- KontpomnupyeT padoty,

(BBICOKMI1 ypoO-
BEHb)

HUSIMU B TIpe/ienax u3ydae-
MOM 00J1acTH ¢ TOHUMAaHH-
€M TpaHUIl TPUMEHUMOCTH

€MBIX JUIS Pa3BUTHS TBOP-
YECKHX pelIeHui, abcTparupo-
BaHUs poOIIeM

HPOBOJMUT OLEHKY, COBEPIIICH-
CTBYET JIeHCTBUSA pabOTHI

Xopomo
(0a30Bblii ypo-
BeHb)

3HaeT (axThl, TPUHIH-
IIBI, ITPOLIECCHI, OOIIHE HO-
HSITHSL B IPEfIeNiax u3ydae-
MOH obsacTH

Ob6namaeT quana3oHoOM
NpPaKTHYECKUX YMEHHUH, TpeOy-
€MBIX JUIS PELIECHUS OIIpee-
JICHHBIX po0JieM B 06yacTu
UCCIIEJOBaHUS

beper oTBeTCTBEHHOCTH 32
3aBepILICHHE 33/1a4 B HC-
ClJIeIOBaHUH, TIpHCHOcabu-
BaeT CBOE MOBEJICHHE K 00CTO-
ATEJIBCTBAM B pCHICHUU IIPO-
6rem

Yaosaersopu-
TeJabHO (Mopo-

roOBbIi YPOBeHb)

Oo6mnanaer 6a30BEIMU
00LMMH 3HAHUAMU

O6nazaeT OCHOBHBIMHU
YMEHHUAMH, TPeOyEeMBbIMHU TS
BBITIOJHEHHS TIPOCTHIX 3a/1a4

Paboraer npu npssmom
HaOII0ICHUH

(DOpMyJ'II/IPOBKa IOKa3aTeaeh u KPUTCPUCB OLICHUBAHUSL ,I[aHHOﬁ KOMIICTCHIIMU TPUBCACHA B Ta6J'II/II_[e 4.

Ta6auna 4 — [Moka3aTenu U KPUTEPHHU OLIEHHBAHUA KOMIIETeHIHH HA ITAMax

IToxa3arte-
JIM ¥ KpUTe-
pun

3HaTh

Ymernb

Baagern

OTtauyHo /
3aureno (90-
100 6aJsnoB)

3HaeT HUCTOYHHUKH
HAy4YHO-TEXHUYECKOU U
MaTeMaTH4ecKoi nHPOp-
Manuu (KypHajbl, CaiThl
WHTepHeT) no MatemMartu-
YECKOMY MOJIEIMPOBAHUIO
ONTONIEKTPOHHBIX U HEJIU-
HEHHO-ONTHUYECKUX KOMIIO-
HEHTOB U YCTPOICTB.

YmMmeer cB0OOTHO pa3du-
pathCsi B METOIUKAX MOJICITH-
POBaHHUs ONTOIICKTPOHHBIX U
HEJIUHEHHO-ONTHYECKUX KOM-
MMOHEHTOB M YCTPONCTB U IPH-
MEHSTh UX JJIs PEIICHUS 10~
CTaBJICHHOM 3aJauu

Brnaneer meronamu unc-
JICHHOTO MOJIEIMPOBAHNUS
OTITORJIEKTPOHHBIX SJIEMEHTOB
U YCTPOMNCTB

89 6amoB)

Xopomo / (70-

Hmeer npencrasieHue
00 HCTOYHHMKAaX Hay4HO-
TEXHHYECKOH U MaTeMaTH-
4yeckol MH(pOpMaIH
(>xypHausl, caiitel HTED-
HET) 110 MaTeMaTHIECKOMY
MOJIEIMPOBAHUIO ONTO-
JIEKTPOHHBIX ¥ HEJIMHEH-
HO-ONITUYECKUX KOMIIOHEH-
TOB U YCTPOUCTB

CamocTosITenbHO pa3ou-
paTbCia B METOAUKAX MOJCIIN-
POBaHUS OITOICKTPOHHBIX H
HEJIMHEIHO-ONTHYECKUX KOM-
MIOHEHTOB M YCTPOWCTB U NPH-
MEHSTh WX JUISL PEIIeHHs T0-
CTaBJIEHHOH 3aJaunt

BiageeTr ocCHOBHBIMU Me-
TOJIaMH YUCJIECHHOIO MOJEIIH-
POBaHUS ONTORJICKTPOHHBIX
3JIEMEHTOB U YCTPOMCTB

YnosJierBo-
puTeabHO/
(60-69 6au-

Haet onpenenenus
HUCTOYHUKOB Hay4YHO-
TEXHUYECKON U MaTeMaTH-

Iloka3pIBaeT HEMOHOE, HE-
JIOCTaTOYHOE YMEHHUE pa3ou-
parbCia B METOAUKAX MOJCIIN-

JleMOHCTpUpYET HENIONHOE,
HENOCTaTOYHOE BIIAJICHUE Me-
TOJaMH YHCIEHHOTO MOJEIH-
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JIOB)

4yeckol MH(pOpMaIK
(>kypHausl, caiitel MHTEp-
HET) II0 MaTeMaTHYECKOMY
MOJEIMPOBAHUIO ONTO-
JJIEKTPOHHBIX W HEITHMHEH-
HO-ONTHYECKUX KOMITOHEH-
TOB U YCTPOUCTB

POBaHUSI ONTORIEKTPOHHBIX U
HEJUHEHHO-ONTUYECKUX KOM-
MTOHEHTOB U YCTPOMHCTB U MpHU-
MEHSTh UX IS PEIIEeHUs T10-
CTaBJICHHOI 3aJ1a4n

POBaHUSL ONTORJIEKTPOHHBIX
JJIEMEHTOB U yCTPOMUCTB

IIpuMeyaHue: KOIMYECTBO OAIJIOB U IIEPEBO B TPAAUIMOHHYIO OIIEHKY YKa3aHO B COOTBETCTBHH ¢ ITyHKTOM 11 Pabo-
Yeil IporpaMMmsl.

2.2 Komnerennus IK-9

IK-9: ymeHue NPOBOIMTH pacyeThl O MPOEKTY ceTeii, COOPY:KeHMI 1 cpeACTB HHPOKOMMYHUKALMIL B COOTBET-

CTBUM C TEXHUYECCKHUM 3aJaHUEM C UCIIOJb30BAHHEM KaK CTAaHJAaPTHBLIX ME€TOJA0B, IPUEMOB U CPEACTB aBTOMaTU3allMH

MPOEKTHPOBAHUS, TAK H CAMOCTOSAITEIbHO CO3/1aBaeMbIX OPUTHHAIBHBIX POrPaMM.
Jast hopMHupOBaHNS KOMIIETEHIINH HEO0XOIMMO OCYIIECTBUTD DS ATATIOB.

Oranbl ('I)OpMI/IpOBaHI/Iﬂ KOMIIETCHIIUH, TPUMEHAEMBIC JII 3TOT'O BUIbI SaHHTI/Iﬁ, 1 UCIIOJIB3YEMBIC CPEICTBA OLICHUBAHUA

MIPECTaBJICHEI B TabHIIe 5.

TaﬁJmua 5- Oransl (bopanOBamm KOMIIETCHIMHA U UCII0JIbB3YEMbIE CPEACTBA OLICHUBAHUSA

CocraB 3HarnL YmMmerhb Baagernb
MPOBOJUTh YHCJICHHBIC JKCIIC-
— 3HAaTh MOJEIH OITO3JICKTPOH- POBOI CIICHHDIC SKCIIC
N PUMEHTHI 0 3aJaHHOW METO- [~ METOJaMH YUCIICHHOTO
Copnep- HBIX W HETMHEWHO-ONTHYIECKUX
N WKEe W aHAIM3UPOBATh PE3YIb- MOJICTAPOBAHUS OTTO-
JKaHue KOMIIOHCHTOB M YCTPOMCTB IS A P pesy. ACTHP
>TANOB ONTHUECKHX  MHDOPMAIHOH- TaThl C TPHUBICYCHUEM COOT- OMEKTPOHHBIE HMEMEHTOB 1
HBIX ¥ CBSIBHBIX CHCTEM BETCTBYIOIIETO  MaTeMaTH4e- YCTPOHCTB
CKOTO afmapara
o Jlexuun o Jlexkun o Jlekuu
Buasbl e JlabopaTopHbIe 3aHATHS. e JlabopaTopHBIE 3aHATHS. o JlabopaTopHble 3aHATHS.
3aHATHH e [IpakTuyeckue 3aHATUSL e [IpakTyeckue 3aHATUSL o [IpakTHueckue 3aHATUSA
e CamocrosTenbHas paboTa. e CamocrosTenbHas paboTa. o CamocTosiTenbHas padboTa.
 3amuTa 1a00paTOPHOIL pa-
Hcnonan-
sveMLIe ¢ Koncnexr ¢ OopMieHHE OTYCTHOCTH U 60THI
C)[I)e)lCTBa ® YCTHBIN OTBET 3ammTa JJabopaTOPHBIX padoT; o Otuet no 1abopaTopHO
omennu e DK3aMeH o KOHCIIEKT caMOCTOSATEILHOM pabore
paboTHI. o DK3aMeH
BaHMA

O6H.[I/Ie XapaKTCPpUCTHUKHU IoKa3aTeeh U KPUTCPUECB OLICHUBAHU KOMIICTCHIIMN HA BCEX dTallaX NPHUBCIACHLI B Ta6J'II/II_[C 6.

Ta6auna 6 — O0mue XapaKTePUCTHKN MOKa3aTeIell 1 KPUTEePHeB OLeHHBAHUS KOMIETEHIIMH M0 ITANaM

IMoka3zarenu u
3HATD YmMmern Baagern
KpPHTepHH
ObnanaeT hakTHICCKH- O0nazaeT quana3oHoM
Orau4yHo MU H TEOPETUICCKAMH 3Ha- | MPaKTUIECKUX YMEHUH, TpeOy- Kontpommpyet paboty,
(BbICOKHIi ypoO- HUSIMH B TIpeJieNiaX u3ydae- EMBIX JUIS Pa3BUTHUS TBOP- MIPOBOJIUT OIICHKY, COBEPIIICH-
BEHb) MOif 00JTaCTH ¢ TOHUMAaHH- YECKHX pelIeHui, abcTparupo- | CTByeT AeHCTBHS PabOTHI
€M TpaHUIl IPUMEHIUMOCTH BaHUS MPOOIIeM
Bepert oTBeTCTBEeHHOCTS 32
Oo6namaeT qUamna3oHOM
3Haet (HakThl, MPUHITU- . 3aBepIIeHHE 3a]a4 B UC-
Xopoumo MIPAaKTUYECKUX YMEHHH, TpeOy-
. ITBI, TIPOLIECCHI, OOIIHE M0- CIIeZIOBaHUH, TIPUCIIOCA0IH-
(6a3oBbIii ypo- EMBIX JUIS PEIICHUs Onpee-
HATHS B TIpEJieiax u3ydae- BaeT CBOC MMOBEICHHE K 00CTO-
BeHb) . JICHHBIX TIPO0JIeM B 06JacTu
MOit 001acTH STENILCTBAM B PEIICHUH TPO-
HCCIICIOBAHHMS
Otem
YnoBiaerBopu- OO6y1agaeT OCHOBHBIMU
Obnanaet 6a30BBIMH Paboraer npu npssmom
TeJbHO (TMopo- YMEHHAMH, TPEOYyEeMBIMHU IS
. 00IMMU 3HAHUSMHU HaO0JII0IEHU N
rOBbIii YPOBEHb) BBIMOJIHEHHS ITPOCTHIX 33134
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DopMynmupoBKa IMOKa3zaTeNei 1 KPUTEPUEB OLIEHUBAHUS JAHHOW KOMITETCHIINH TIPHUBEIeHa B Tabmie 7.

Taoauna 7 — [MokazaTenu u KPUTEPHUH OCHUBAHUSA KOMIIETCHIIHH HA 3Tanax

IHoxa3zarenu u
3Harn Ymers Baanern
KpPUTEpUHU
3HaeT 3HATh MOJEIH YmeeT cBOOOHO TPOBO- Brnaneer meTonamu dnc-
OtauyHO / | ONTORIEKTPOHHBIX U HEJH- JUTH pacdeT ONTORIEKTPOHHBIX | JIEHHOTO MOZIEIHPOBAHUS
3aYTEHO HEWHO-ONTHYECKUX KOMIIO- | 3JIEMEHTOB U YCTPOWCTB B 3a- OMNITORNICKTPOHHBIE HJIEMEHTOB
(90-100 HEHTOB M YCTPONCTB I BHUCUMOCTH OT CTOSILEHN MpaK- U YCTPOMNCTB
0an10B) onTHYECKUX nH(popManu- THYECKOH 3amaun
OHHBIX U CBSA3HBIX CUCTEM.
Hmeer npencraBieHue CaMOCTOSITENBHO NPOBO- Brnaneer ocHOBHBIMH Me-
0 MOJAEMSIX ONTOAJICKTPOH- JUTH PacyeT ONTOANEKTPOHHBIX | TOAAMU YUCICHHOTO MOJENHU-
Xopouro / HBIX U HEJIMHEHHO- JJIEMEHTOB U YCTpPOMCTB B 3a- POBaHUS ONTO3JIEKTPOHHBIE
(70-89 ONTHYECKUX KOMIIOHEHTOB BHUCUMOCTH OT CTOSIILEH Mpak- JJIEMEHTOB U yCTPOMUCTB
0aJ10B) U YCTPOMCTB 7SI ONTHYE- THUYeCcKOil 3aaun
CKUX MH(OPMAIIOHHBIX U
CBSI3HBIX CHCTEM
Jaet onpenenenus Iloka3biBaeT HENMONHOE, HEe- JleMOHCTpUpYET HENOJHOE,
v MOJeNIel ONTOIECKTPOH- JIOCTaTOYHOE YMEHHUE TIPOBO- HEJIOCTATOYHOE BIIAZICHUE Me-
posae- HBIX ¥ HEJIMHEHHO- JIUTH pacyeT ONTORIEKTPOHHBIX | TOJAMHU YHCIEHHOTO MOZEIH-
TBO/p%Beg; Ho ONITHYECKUX KOMIIOHCHTOB 3JIEMEHTOB M YCTPOMCTB B 3a- POBaHHS ONTOICKTPOHHBIC
6( i U YCTPOMCTB [UIsl ONTHYE- BHCHMOCTH OT CTOSIIIEH MpaK- 3JIEMEHTOB H YCTPOMCTB
aJL108) CKUX MH(OPMALMOHHBIX U THUYECKOH 3a7adH..
CBSI3HBIX CHCTEM.

IIpuMeyaHue: KOJMYESCTBO OAIJIOB U MEPEBOJI B TPAIUIIMOHHYIO OIICHKY YKa3aHO B COOTBETCTBUU ¢ MyHKTOM 11 Pabo-

4eil IPOrpaMMBl.

3 TumnoBble KOHTPOJbHBIE 3aJaHUS

I[J'IFI pcajin3aliy BbIICTICPEYNCICHHBIX 3a/1a4 06yquI/m HCIIOJB3YHOTCA CICAYIOIINEC MaTCpHaJIbl:

THUIIOBBIC KOHTPOJIbHBIC 3aJaHU NI UHBIC MaTCpHAJIbI, H€O6XO,Z[I/IMI>IG JJIA OICHKH 3HaHHI71, yMeHPIﬁ,

HaBBIKOB U (MJIM) OTIBITa IESATEIbHOCTH, XapaKTePHU3YIOIUX 3Tarnbl (JOPMUPOBAHUS KOMIIETEHIMH B MIPO-
I[ecce 0OCBOCHHU 00pa30BaTeIbHOI IPOrpaMMEI, B COCTaBe:

3.1 HpaKTuquKne 3aHATUS U CEMUHAPDbI paﬁOTBI mo TemMam:

1. OcBoeHre METOANK MOJICIINPOBAHUS MOJSPU3AUOHHBIX, TU(QPAKIIHOHHBIX, TNTAHAPHBIX U BOJOKOHHBIX BOJIHO-
BOJIHO-OTITHYECKHX IIEMEHTOB
2. IIpoBeeHne MOJICIUPOBAHHS TI0 TEME HHIUBUAYAIHHOTO 3aaHUs
3. O6paboTKa, aHaIM3 U UHTEPIPETALMS Pe3yIbTaTOB HCCIIEI0BAHUN
4. IlpencraBieHne pe3yIbTaToOB — COCTaBICHNE OTUYETA, JOKIIA/IA M IPE3CHTAIINH, 3aIMTa, TI0JIrOTOBKA cTaTei K
MyOJIMKALMK U JOKJIaJ0B Ha KOH(PEPEHIINH, Y9acTHe B KOHKypcax
.YKa3aHHs K IPAKTHYSCKUM 3aHATHAM MIPUBEICHO B Y4eOHO-METOIMYECKHX NocoOusx [6,7].

3.2 JIabopaTopHble padoThI 10 TEMaM:

1. OcBoeHMe IPOrpaMMHBIX CPEJICTB 10 MOJIETMPOBAHUIO 3JIEMEHTOB ONTHYECKUX CHCTEM CBSI3H
2. OcBoeHHe IPOTPaMMHBIX CPEJCTB [0 MOJECTHUPOBAHUIO YCTPOMUCTB ONTHYECKUX CHCTEM CBS3H
VKkazauust K 1aGOpaTOpHBIM paboTaM TPUBEICHBI B yIeOHO-METOMMIECKOM mocobu [8],

3.3 Bomnpocsl 1Jis1 IPOBeAeHUs IK3aMeHa:

A

MCHTOB

o

Mopenu OINITORJICKTPOHHBIX KOMIIOHCHTOB JI ONITHUYCCKUX PIH(l)OpMaL[I/IOHHBIX " CBA3HBIX CUCTEM

Mopenu HeTUHEHHO-ONTHYECKUX KOMIIOHCHTOB JJIA OIITHYCCKHUX PIH(l)OpMaLH/IOHHBIX " CBA3BHBIX CUCTEM
MOHGJ’II/I OIITOSJICKTPOHHBIX yCTpOﬁCTB JUIA OITHYCCKUX I/IH(I)OpMaIII/IOHHI)IX U CBA3BHBIX CUCTEM

MOHGJ’II/I HEJIMHEHHO-OITHYECKUX YCTpoﬁCTB JUJIA OIITUYCCKHUX I/IH(bOpMaIII/IOHHI)IX " CBA3HBIX CUCTEM
MGTOHI/IKI/I nu I/IHCprMCHTapI/Iﬁ JJI1 YACJICHHBIX PACYCTOB XapPAaKTCPUCTUK NOJIAPHU3ALITMOHHBIX OITUYCCKUX DJIC-

MGTOHI/IKI/I nu I/IHCprMCHTapI/Iﬁ JJI1 MOACTIMPOBAHUS XapPAKTCPUCTHUK IMOJSIPU3AIUOHHBIX OINITHUYCCKUX 3JICMCHTOB

7. MCTOHI/IKI/I MOJCINPOBAHUA XAPAKTCPUCTHUK ,HI/I(i)paKIII/IOHHLIX OIITHYCCKUX BJICMCHTOB
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8. WHcrpyMeHTapHil Ul MOJICIMPOBAHUS XapaKTEePUCTUK TU(PPAKINOHHBIX ONTHYECKUX 3JIEMEHTOB

9. MeTonMKH MOZAENUPOBAHUS XapaKTEPUCTHK IIAHAPHBIX U BOJIOKOHHBIX BOJIHOBOAHO-ONTHYECKUX 3JIEMEHTOB

10. uCcTpyMeHTapHil 1U1s1 MOACIUPOBAHUS XapaKTEPUCTHK IUIAHAPHBIX U BOJIOKOHHBIX BOJHOBOJHO-ONTHYSCKUX
3JIEMEHTOB

11. MeToauKu MOJEIUPOBAHUS XapaKTEPUCTHK BOJOKOHHO-ONTHYECKUX M HETMHEHHO-ONTHYSCKUX YCTPOHUCTB
pUOOPOB AJIST ONTHYECKHUX CHCTEM CBSI3H U 00paboTKH

12. lncTpyMeHTapHil 1J1sl MOACIUPOBAHUS XapaKTEPUCTHK BOJIOKOHHO-ONTHYESCKUX U HEIMHEHHO-ONTHYECKUX
YCTPOWCTB U MPUOOPOB ISt ONTUYECKMX CUCTEM CBSI3U U 00pabOTKH

13. BeimonHeHre MHAMBUAYAIBHOTO 331aHus. [IpencraBieHne pe3ynbTaToB — COCTaBlICHNE O0TYETa, JOKIAAa U Ipe-
3EHTAlNH, 3alUTa, NOATOTOBKA CTaTel K MyOIMKalMU U IOKJIaI0B Ha KOH(EPEHIINH, y4acTHe B KOHKYpcax

Metoaudeckue MaTtepuajibl Jid MOATOTOBKH K 3a4€Ty MNPUBCIACHLI B [1-8],

4 METOAUYECKHUE MATEPHUAJIbI

s obGecriedeHns mporecca 00y4IeHNs U pelIeHus 3a1a4 00yIeHHUS HCTIONB3YIOTCS CIEIyIONIIe METOJUIECKHEe MaTe-
pHAITBI, OTIPENEISIOIINE TIPOIEAYPHI OLICHUBAHUS 3HAHWHN, YMEHUH, HABBIKOB W (MJIM) OTIBITA JAEATEIHHOCTH, XapaKTepHU3yIo-
IIUX 3Tanbl GOPMHUPOBAHI KOMIETEHIIHH, B COCTaBe:

4.1 OcHoBHas JIATepaTypa

1. Kucenes I'.JI. KBanTOBas n onTHyecKas JICKTPOHUKA [DIEKTPOHHEIN pecypc] yduel. mocobue /. —2-e m3m. -CII6.
Jlans, 2011. - 320 c. Pesxum moctyma: http://e.lanbook.com/book/627

2. Cxmsapos, O.K. BoJIOKOHHO-ONITHYECKUAE CETH M CHUCTEMBI CBSI3U. [DIEKTPOHHBINA pecypc] — DIEKTpOH. AaH. —
CIIG. : Jlanb, 2016. — 268 ¢. — Pexxum poctyma: http://e.lanbook.com/book/76830

4.2 JlomoHUTEIbHAS JINTEpATypa

3. Hy6uumer FO.H. Teopus u nmpeoOpa3oBaHHE CUTHAJIOB B ONTHYCCKHX CHCTEMax [DIIEKTPOHHBIN pecypc] : yueO.
noco6ue. - CII6. : Jlaus, 2011. - 368 c. Pexum moctyma: http:// e.lanbook.com/book/699.

4. C.M. llangapos, B.M. lllaanapos, A.E. Margens, H.. Bypumos. ®@otopedpaktuBHBIE 3)(DHEKTH B 3IIEKTPOOIITH-
YEeCKUX KpHCTaIUIax [DIeKTPOHHEIA pecypce] : yued. mocodmue. — Tomck: ToMmck. roc. YH-T CHCTEM YIIp. M pagno-
anexTponuku, 2012. — 244 ¢. Pexxum noctyna: _http://edu.tusur.ru/training/publications/1553

5. IlpoekTrpoBaHWE M TEXHWYECKas SKCIUTyaTals [U(POBBIX TEICKOMMYHHUKAIIMOHHBIX CHCTEM M CeTei: yueOHoe
mocobue mns By3oB / E. B. Anekcees, B.H.I'opauenko, B.B.Kpyxwmanes, [u np.] ; pen.: B. H. l'opauenko, M. C.
TBepeukuii. - 2-e u3M., ucnp. - M. : Topsiaas nuaus - Temekom, 2012. - 392 c. (10).

4.3 Y4ebHO-MeTOANYECKHE TOCOOMSI U TPOrPaMMHOe ofecrieueHue

4.3.1 Obs3aTebHBbIE Y4eOHO-METOANYECKHE NTOCOOHS

6. OnroaneKTpOHHbIE U KBAHTOBBIE MPUOOPHI M YCTPOMCTBA [ DIIEKTPOHHBIH pecypc] : YueOHo-MeToqruecKoe mocooue
10 OpraHHU3allK CaMOCTOSATENbHOM paboThl U npakTHyeckux 3ansatuil / Kym I'. T'., Hlangapos B. M. — 2012. - 61 c.
Pexxum nocryma; http://edu.tusur.ru/training/publications/2272.

7. Illapanromu C.H. HayuHo-uccienoBaTenbpckas padoTa CTYACHTOB [ DIEKTPOHHBINA pecypc]: yaeOHO-METOINIeCKOe
mocoOure Mo MPaKTHYSCKUM 3aHATHAM U camocTosTebHoi padore/ — Tomck: TYCVYP, 2014. — 19 c. Pexum mocry-
na; http://edu.tusur.ru/training/publications/3738

8. Ilapanrosuu C.H. MynbTHITIEKCOPHOE M YCHIIMTEIFHOE 000PY10BAaHHE MHOTOBOJIHOBBIX ONTHYECKUX CHCTEM CBSI-
3u. KoMITbIoTepHBIN Ta00paTOPHEIH MPaKTUKyM: yaeb. MeToa. mocobue. - Tomck : TYCYP, 2016 — 158 c. [Onek-
TpOoHHBI pecype]. http://edu.tusur.ru/training/publications/6021
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