MUHUCTEPCTBO OBPA30OBAHUS U HAYKH POCCHICKOM ®EJEPAIIAN
®denepanbHOE roCyIapCTBEHHOE OI0JKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO TPO(ECCHOHATTEHOTO 00pa30BaHUs

«TOMCKHUM T'OCYJAPCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJIEHUSI
N PAAUOIJEKTPOHUKN» (TYCYP)
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F‘ij ‘ UNIVERSITY YTBEPXKJIAIO
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Tosy et NOATHCAS ARETIOHMEOR NOLNHCKI poTe
Ceprugamar; 1obcfala-5tat-4f48-aef0-5584d2fd4E820 JOSIH

Bragesey: Tpoas Nasen Edamosms 17
r.

LaacTaarenes: ¢ 19,01, 2016 no 15.09.20109

PABOYASA ITPOT'PAMMA
«PACYET JIEMEHTOB U YCTPOUCTB OIITUYECKHUX CUCTEM CBS3W»

YpoBeHb NPo(heccCHOHATBLHOr0 00pa3oBaHMsi: BbICcIIee 00pa3oBaHue OakanaBpuar

Hanpasienue moaroroBku _11.03.02 MH)OKOMMYHHKAITMOHHBIC TEXHOJIOTHU H CUCTEMBI CBS3H

Hanpasiennocts (npoduJinb) OnTuYecKre CUCTEMbl U CETH CBS3H

dopma o0yueHnus 3a04Hast

daxyabTeT (3uB®, 3a0uHblil U BeuepHUil HaKyIbTeT

Kadenpa (CBYuKP) CBepxBbICOKOYACTOTHON M KBAHTOBON PaJIMOTEXHUKH

Kype 23  Cemectp 4,5

Yuebublii ni1an Hadopa __ 2016__ roaa u mocJieAyrOUIUX JieT.

Pacrlpe)le.nemle paﬁoqero BpPEMEHU:

Ne Bunpl yueOHOI nesTenbHOCTH 4 cemectp 5 cemecTp Bcero EnyHnue:
1 Jlexnun 4 8 12 JacoB
2  Ilpaktuyeckue 3aHATHS 2 4 6 9acoB
3 JlaBoparopHble 3aHATUSL 8 8 4acoB
4 Bcero ayIUTOPHBIX 3aHATHA 6 20 26 9acoB
5  CamocrosTenpHas pabora 102 84 186 4acoB
6  Bcero (0e3 sx3amena) 108 104 212 4acoB
7 | IloagroroBka M caada dK3aMeHa / 3a4era 4 4 4acoB
8 | OO0mas TpyI0eMKOCTh 108 108 216 JacoB
3.0 3.0 6.0 3.E

KonTponbHbie paboTsl: 5 cemectp - 1
JnddepeHnnpoBaHHbIi 3a4eT: 5 cemecTp

Tomck 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 cTaHaapra Beiciero oopazoBanus (PI'OC BO) nmo nanpasinenuto noarotoBku 11.03.02
"MHPOKOMMYHUKAIMOHHBIC TEXHOJOTHMH U CUCTEMbI CBSI3M (YPOBEHb OakayiaBpuara)", yTBEPXICHHOTO
[Tpukazom Muno6puayku Poccun 06 mapra 2015 r. Nel74, paccMOTpeHa M yTBEpIKJeHA Ha 3aceaHUHU
kadenpsr «22» nexadbps 2016 r., mpotokon Ne 5

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

3aB. obecrieunBaroLeit
kadeapoir CBUuKP C.H. llapanrosuu

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

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

T'OTOBKH.
Hexan 3uB® N.B. Ocumnos
(Ha3Banue (haxynabTeTa) (Troamucs) (®.1.0.)

3aB. BbINYyCKaroLIEH

kadenpoit CBUuKP C.H. lIapanrosuu
(Ha3BaHue Kadenpbr) (moamnuce) (®.1.0.)
DKCHepThl:
[Tpod. xadenpsr CBUuKP A.E. Mangenb
(MecTo paboTHI, 3aHUMaeMast JOJDKHOCTB) (moanuce) (®.11.0.)
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1 UENU n SAOAYUN OUCLUUTMIIUHDI:

He.m; npenoaaBaHvsl AUCHUIUIMHBI COCTOUT B IMOATOTOBKC CTYIACHTOB B o0actu (1)I/ISI/I‘-IGCKI/IX
IIPpUHIIHUIIOB (bYHKLII/IOHI/IpOBaHI/IH, IMPOCKTUPOBAHUA U UCCIICAOBAHUA OIITOIJICKTPOHHBIX U HEJTUHEHHO-
OIITUYCCKHUX KOMIIOHCHTOB U yCTpOﬁCTB JJI1 OIITUYCCKUX I/IH(I)OpMaI_II/IOHHbIX 1 CBA3HBIX CUCTCM.

3auaann nperioaaBanusd TUCHHUIIIMHBI ABJISTFOTCS:

— IIOJTy4YCHHC HGO6XOI[I/IMBIX 3HAHUI MO MCTOJaM pacde€Ta OITOBJICKTPOHHBIX H HEJIUHEHHO-

OIITUYCCKUX KOMIIOHCHTOB
— IIOJIYy4YCHHEC HCO6XOI[I/IMI)IX 3HAHUI 110 METOJaM pacyeTa YCTpOfICTB JJIA OIITUYCCKUX I/IH(bOpMa-
OUOHHBIX U CBA3HBIX CUCTEM

2 MECTO AMCUUNIINHbI B CTPYKTYPE OOI:

JlaHHasi AUCIMILUIMHA SBISETCS AMCHHUILIMHOW 10 BBIOOPY BapUATHBHOW YacTH IHKJIA JAUCIIH-
s (b1.B.JIB.1.2).

3 TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA OUCLUUMIIUHDbI

[Tpomecc n3ydeHus AUCIUILTNHBI HATIPABIICH Ha POPMHUPOBAHUE CISAYIONUX KOMITCTESHITHI:
— yMEHHEM cOOMpaTh U aHAIM3UPOBATH MH(OPMAIKIO 1715 (OPMUPOBAHUS UCXOIHBIX JaHHBIX IS
IPOEKTUPOBAHUS CPEJCTB U ceTell cBsi3u U ux snementoB (ITK-8);
— TOTOBHOCTHIO HM3y4YaTh HAyYHO-TEXHUYECKYIO HH(OPMAIMIO, OTCYCCTBCHHBIH W 3apyOeKHBIN
OMBIT 10 TeMatuke uccienaoBanus (ITK-16);
— B pesynbrare uzydeHus JUCHUILTAHBI CTYEHT JTOJKEH:

— 3HATb OCHOBHBIC 3aKOHBI 1 COOTHOIICHUA FGOMCTpI/I‘ICCKOf/'I U BOJIHOBOU OIITHUKH, a TAKXKXC OIITHUKU
OIrpaHUYCHHBIX CBCTOBLIX ITYYKOB;
— 3HaTh (U3MYECKHE OCHOBBI M TPHUHIMIIBI IIOCTPOCHHUS ONTOIJICKTPOHHBIX W HEIWHEHHO-
ONTUYECKUX JIEMEHTOB U MPUOOPOB;
YMeTh:
— IPOBOJUTH PACYET ONTORIEKTPOHHBIX 3JIEMEHTOB U YCTPOMCTB B 3aBUCUMOCTH OT CTOSAILIEH IIPAK-
THYECKOH 3a71a4Hu;
BJIAJIETh.
— METOAaMHU MAaTEeMaTUYECKOTO aHAJIN3a ONTOXJIEKTPOHHBIE 3JIEMEHTOB U YCTPOMCTB.

4 OBBEM JIJUCOUIIJIMHBI U BU/IbI YYEBHOM PABOTHI

O61ua;1 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJISACT 6_ 3a4CTHBIX COIWHUAIIL.

Bunp! yueOHOU AeATEIFHOCTH Bcero uacos CemecTpbl
4 cemecTtp 5 cemectp
AymutopHBIe 3aHATHA (BCETO) 26 6 20
Jlexmun 12 4 8
[IpaxkTryeckue 3aHATHSL 6 2 4
JlaGoparopHsbie 3aHITHS 8 8
CamocrosrenbHas paboTa (Bcero) 186 102 84
Bcero (6e3 sx3aMeHa) 212 108 104
IMonroroBka u craya Sk3aMeHa / 3a4era 4 4
OO1ast TPyA0EMKOCTh Yac 216 108 108
3auernsie Eqununier Tpygoemkoctu 6.0 3.0 3.0
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5 COOEPXAHUE ANCLUUIMIINHDI

5.1 Pa3nejnbl JUCHUIJINH U BUABI 3aHATHA

S R =R - PN
No E 5 E E E =15 L§_ % 8 5 dopMupyeMble
o/ HaumeHnoBanne pa3aciia ATUCIUILTAHBL 5 L§ E é % § g S § % 2 KOMHI?TT_?IZIHPI
= = o | =0 2 % 5 2 @ (OK, )
~ o
1. | HomeHkiaTypa ONTORIEKTPOHHBIX W HEJTHHEHHO-
ONTHYECKUX KOMITOHEHTOB W YCTPOWCTB JJIS OTI- 2 50 52 T1K-8,16
THYECKUX WH()OPMANMOHHBIX M CBSI3HBIX CHCTEM
2. | Metoguku W WHCTpYMEHTapUil UIsI pacueToB
XapaKTepUCTHK MOJSPHU3AMUOHHBIX ONTHYECKIX 2 2 52 56 I1K-8,16
3JIEMEHTOB
3. | MeToguku v HHCTpYMEHTapHH IS pacueToB
XapaKTePUCTHK TUPPAKINOHHBIX ONTHICCKIX 2 2 30 34 I1K-8,16
3JIEMEHTOB
4. | MeToauKy 1 MHCTPYMEHTApUH JUIsl pacyeToB
XapaKTEePUCTHUK TIAaHAPHBIX U BOJIOKOHHBIX BOJI- 3 4 2 30 39 [1K-8,16
HOBOJHO-ONTHYECKHUX 3IEMEHTOB
5. | Metoauku U HHCTpYMEHTapUil IS pacueToB
XapaKTEPUCTHK BOTOKOHHO-ONTHYECKHX 1 HEH- 3 4 24 31 T1K-8,16
HEHHO-ONTHYECKUX YCTPOWUCTB U MPUOOPOB AT
ONTHYECKUX CHCTEM CBSI3H U 00pa0OTKH
BCEI'O 12 8 6 186 | 212
5.2 Conep:xanue pa3aesioB JUCUUIIMHBI (110 JIEKI[HSIM)
Tpyzo- dopmu-
Ne Haumenosanue pas- eM- PYeMbIe
wi | nenos CopepxaHue pa3iesioB KOCTE KOMIIe-
(uac.) TEHLIUH
(OK,IIK)
4 cemecTp
1. Homenkmatypa onto- | 3HAKOMCTBO ¢ HOMEHKJIATYpPOU OMTORJICKTPOHHBIX M HEJIHMHEWHO-
JJIEKTPOHHBIX M He- | ONTHYECKUX KOMIIOHEHTOB M YCTPOWCTB Ul ONTHYECKUX MH(OP-
JMHEHHO-ONTHYECKNX | MAMOHHBIX W CBS3HBIX CHCTEM, NPOEKTUPYEMBIX M BBIITyCKae-
KOMITOHEHTOB W | MBIX OTEYECTBEHHBIMH M 3apyOEXHBIMU IPOM3BOAUTEISIMU, MO 2 K-8.16
YCTPOMCTB /I ONTH- | MarepuaigaM IyONMKanuid B MEPHOANYECKUX HM3JaHUsIX U B WH- '
yeckux WH(opManu- | TepHeTe.
OHHBIX U CBS3HBIX
CHCTEM
2. | Merogukn u  uH- | [IpuHIMOBL PabOTHI MOJSIPU3ALMOHHBIX 3JeMEeHTOB. OCHOBHBIE
CTpYMEHTapuil U1 | METOAMKH pacyeTa MOJISIPHU3ALMOHHBIX IEMEHTOB C HCIIOJIB30Ba-
pacueToB XapakTepH- | HHEM CHeIHaIN3HpOBaHHON mporpaMmel ZEMAX 2 [K-8.16
CTUK TOJIIPU3ALMOH- !
HBIX ONTHYECKHUX
JIEMEHTOB
5 cemecTp
3. | Meroauku u MH- [puHnmns! paboTh! INPPAKIMOHHBIX JIEMEHTOB, METOJIUKH pac-
CTpYMEHTapHH AJIst YyeTa XapaKTePUCTHK TaKUX 3JIEMEHTOB C HCIIOJIb30BaHNUEM CIIe-
pacdeToB XapakTepH- | IHMaNIn3upoBaHHOI nporpammbl ZEMAX, a Takxke cOOCTBEHHBIX 2 MK-8.16
CTHK AU(PPAKIOH- MIPOTPaMMHBIX CPEJICTB JJISl pacdeTa XapaKTepUCTHK TU(PPaKIH- '
HBIX ONTHYECKUX OHHBIX ONTHYECKUX 3JIEMEHTOB.
JJEMEHTOB
4. | Meroauku 1 UH- [MpuHIMIB QyHKINOHUPOBAHUS TJIAHAPHBIX U BOJIOKOHHBIX BOJI-
CTpYMEHTapuil IS HOBOJTHO-ONTHYECKHUX JIEMEHTOB. METOIUKH U MHCTPYMEHTA-
pacyueToB XapaKTepH- | PHH IS pacueTOB XapaKTEPUCTUK IUIAHAPHBIX U BOIOKOHHBIX
CTHK IIJIAHAPHBIX BOJIHOBOJHO-OITHYCCKHX JI€MEHTOB. METOIMKH pacyera Xapak- 3 I1K-8,16
BOJIOKOHHBIX BOJIHO- | TEPHUCTHK TaKUX 3JIEMEHTOB C HUCIIOJIE30BAaHIEM CIIELIHAIN3APO-
BOZHO-ONTUYECKUX BaHHOHU nporpammel ZEMAX, a Taxxke mporpaMMHBIX CPEJICTB
HIIEMEHTOB cpemst MatLab.
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5. | Meroauku u MH- AHanIM3 METOJIMK M CYLIECTBYIOIINX NPOrPaMMHBIX IIPOJYKTOB
CTpYMEHTapHi 1St JUISL pacYeTOB XapaKTEPUCTUK BOJIOKOHHO-ONTHYECKUX U HEJIN-
pacderoB XapakTepH- | HEWHO-ONTHYECKHX YCTPOHCTB M IPHUOOPOB JUIs ONITHYECKUX CH-
CTHK BOJIOKOHHO- CTEM cBsI3U 1 00paboTku nHpopmanun. OCBOCHHE U3BECTHBIX
OINITHYCCKUX M HeJIH- | METOIUK, CO3JaHie COOCTBEHHOTO IPOrPaAMMHOT0 00ECIICUCHHUS 3 1K-8.16
HEHHO-ONITHYECKHX IUTSL MOZICITUPOBAHUS XapPAaKTEPUCTHK TAKUX YCTPOHUCTB M IPHOO- '
YCTPOHCTB ¥ prubO- | POB Ha OCHOBE (POTOpPEPPaKTHBHBIX, IIOIUMEPHBIX TUPPAKITHOH-
POB IUIs ONITHYECKHUX | HBIX, BOJIOKOHHO-ONTHYECKHX U IUIAHAPHBIX BOJIHOBOIHBIX dJIe-
CHCTEM CBSI3H U 00- MEHTOB
paboTkH

5.3 Pa3jesnl AUCHUILUIMHBI 1 MEKTUCIUITHHAPHBIE CBSI3H ¢ 00ecneYuBAKIIMME (TIPeabl-
AYIIMMH) ¥ 00ecrieYuBaeMbIMH (IOCJIeAYIOIUMEU) JUCHUIITIMHAMHA

Ne HaumenoBanue 00ecreqrBarOIMX Ne Ne pa3nenoB gaHHOW AMCIUILTHHEI U3 Ta0J.5.1, sk KOTOPBIX
/1 (mpenpinynmx) u 00eCIeYNBaCMBIX HE00X0IMMO U3ydeHHE 00eCIeUHBAONIIUX (MPEIBITYITNX) U 00ec-
(TocnenyromuX) AUCIUTLTUH MEYUBACMBIX (TIOCIIEYIONINX) TUCITUILUTHH

1 1 2] 3] 4 [ 5]6 ] 7 |s8]
IIpenmecTByONIHE THCIUTIJIHHBI
1 | Undopmaruka + + + + +
2 MareMaTnuecKuii aHaIu3 + + + + +
3 MeTo1bl MaTeMaTHYCCKON (hU3UKH + + + + +

Hocaexywomue TUCHUIINHBI

1 MonenupoBaHue 3JEMEHTOB U
YCTPOMCTB ONTUYECKHX CUCTEM CBSI3U
2 | OnTuyeckue HUPPOBBIC TEIEKOMMY-
HUKAIIMOHHBIE CHCTEMEI

3 | IIpoexTupoBaHue, CTPOUTENECTBO U
9KCIUTyaTaus BOJOKOHHO-ONTHICCKIX + + + + + +
JIMHUH CBSI3U

+ + + + + +

+ + + + + +

5.4 CooTtBercTBHE KOMIIETeHINH, (OpMUPYEeMBIX IPH M3Y4YEeHHHU AUCHMILIMHBI, U BU/10B

3aHATHH
IepeueHs Bunpl 3anatui DOpMBI KOHTPOJIS II0 BCEM BHJAM 3aHATHIH
KOMIETEHINH J J1ab Ip KP/KIT | CPC
K 8 Onpoc Ha NpaKkTUYECKUX 3aHATUSAX BricTyruieHue

+ + + + Ha cemuHapax. OT4er o 1abopaTopHbIM pabo-
TaM. 3almra oT4eTa.

Onpoc Ha MPaKTUYECKUX 3aHATUAX BeicTyruieHne
I1K-16 + + + + Ha cemuHapax. OT4er o 1abopaTopHbIM pado-
TaM. 3anmMra oT4eTa.

JI — nexuwus, IIp — npakTHueckue U ceMMHapckue 3ansaTus, JIab — maboparopusie padotsl, KP/KII — kyp-
coBast pabota/npoekt, CPC — camocrositenbHas paboTa cTyieHTa

6 METOAblI N ®OPMbl OPTAHU3ALMN OBYYEHUA

TexHO10TMM MHTEPAKTUBHOI0 00y4eHHsl Y4eOHBIM IJIAHOM He NPelyCMOTPeHbI

7 NABOPATOPHbIU MPAKTUKYM

No | Ne paznena HaumenoBanue 1a60paTopHBIX paboT Tpyno- OK, IIK

1/ | AMCUMIUTHHBI €MKOCTb
5 cemectp (dgac.)

1 |4 OcBoeHHe MPOrpaMMHBIX CPECTB 10 PacueTy 3JIEMEHTOB 4 K-8, I1K-161
ONTHYECKUX CHCTEM CBSI3U

2 |5 OcBoeHMe MpOrpaMMHBIX CPECTB [0 PacueTy YCTPOUCTB 4 K-8, I1K-16
ONTHYECKUX CHCTEM CBSI3H

8 NMPAKTUYECKUE 3AHATUA (CEMUHAPDI)

Ne| Paznen nucuumiun- TeMaTuka NpakTUUECKUX U CEMUHAPCKUX 3aHITUH Tpyno- Komne-
HbI U3 Tab. 5.1 eMkocTh | TeHmmum OK,
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(6 gac.) ITK
4 cemectp
1 3 Pacuer XapakTepHCTHK MOJISPU3ALUOHHBIX ONTHYECKUX dJIe- 5 I1K-8,16
MEHTOB
5 cemecTp
2 4 Pacuer xapaxTepHCTHK AU(PPAKIMOHHBIX ONTHYECKHUX DJIe- 5 I1K-8,16
MEHTOB
3 5 . Pacyer xapakTepHCTHK IJIaHAPHBIX U BOJIOKOHHBIX BOJIHO- 5 I1K-8,16
BOJTHO-ONITUYECKHX JIEMEHTOB
9 CAMOCTOATEJIbHAA PABOTA
Ne | Pazpensr Tematrka caMoCTOSITEIBHON pabOTHI Tpyno- Komrme- | KoHTpoJb BIIOTHEHUS
n/ | nucumniu- €MKOCTb | TEeHLHHU paboTsl
0 | HbI U3 TAOM. (186 vac.) OK,
5.1 I1K
4 cemecTp 102
1. 1,2 [IpopaboTka TeopeTHYECKOro MaTepuaa . 72 IK- CobecenoBanue, Ipo-
8,16 BEpKa MepeyHs NpoaHa-
JIM3UPOBAHHBIX UCTOY-
HHUKOB
2. 2. IMoaroToBKa K MPaKTUIECKUM 3aHATHAM 30 K- Omnpoc Ha MPaKTHYECKIX
8,16 3aHATUAX.
5 cemectp 84
1. 3,45 IIpopaboTka TEOpPETHUECKOTO MaTepHaa . 30 K- CobecenoBanne, mMpo-
8,16 BEpKa IepeyHs IpoaHa-
JIM3UPOBAHHBIX HCTOY-
HHUKOB
2. 3.4 IMoaroToBKa K MPaKTUIECKUM 3aHATHAM 20 [K- Omnpoc Ha MPAKTHYECKIX
8,16 3aHATUAX.
3 4,5 IToaroToBka k 1a00OpPaTOPHBIM 3aHATHAM 20 K- Jormyck k 1abopaTopHOi
8,16 paboTe u oTYeT.
4 3 BrimoiHeHHe KOHTPOIBHON pabOTHI 10 K- [IpoBepka KOHTPOIBHOI
Tewma: 8,16 paboTsHL.
1. Pacuer qudpakIMOHHOTO ONTH-
YECKOT0 3JIEMEHTa
5 1-5 [MoaroroBka u ciayda nud. 3auera 4 IK- Cnaua nug. 3aueta
8,16

10 MPUMEPHASI TEMATUKA NHOMBUAOYAIbHbIX 3A0AHUA

[IpakTHueckue 3aHATUSL MPOBOJATCS B BUJE HAYUHBIX CEMHUHAPOB U MPAKTUYECKON pabOTHI 1O
TeMaM MHAMBHUAYAJIbHBIX 3aaHuii. CeMuHapbl MPOBOJATCS NPU YYaCTUU IIPENIOAABATENEH U aCIIMPAHTOB
kadenpol. TemaTuka MHIUBUAYalbHBIX  3aJaHUNA  ONpEAESeTCS  HANpaBlIEHUSMH  HAy4yHO-
uccrnenoBarenbckux padot kapeapst CBUuKP.

TemMbl HHAMBUAYAJIBHBIX 32IaHUM
1. Pacuet ynpaBnseMbIx JUGPAKIUOHHBIX CTPYKTYP JJIsI ONTUYECKUX CUCTEM CBSI3H.
2. Pacuer (hoTOMHIYLIMPOBAHHBIX 2JIEMEHTOB B (hOTOPEPPaKTUBHBIX MbE30KPUCTAIIAX.
3. Pacder BOJTHOBOHBIX 3JICMEHTOB JIJISI ONITHYECKUX JIATYMKOB Ha OCHOBE (DOTOPEPPAKTHBHBIX
AJIEKTPOOINTUYECKUX KPUCTAIIOB.
4. Pacuet rosorpaduecKux CBEPXPEIIETOK B JIEKTPOONTHUYECKUX KPUCTAIIIAX.
5. Pacuer ronorpaduueckux GOTOHHBIX CTPYKTYP B (POTOMOIMMEPHBIX MaTepratax

11 PEATUHIOBAA CUCTEMA A1 OLLEHKM YCNEBAEMOCTU CTYOEHTOB

He mpenycmorpena.
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12 YYEBHO-METOOUWYECKOE U UH®POPMALIMOHHOE OBECIEYEHUE
ANCLUUMINHDbI

12.1 OcHoBHas JuTEpaTypa
1. Kucenes I'.JI. KBanToBas u ontudeckas 3JIEKTPOHHKA [ DICKTPOHHBIN pecypc] yd4eb. mocodue /.
—2-¢ u3. -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| —
Onektpon. pgaH. — CII6. : Jlams, 2016. — 268 <c¢. — Pexum pocryma:
http://e.lanbook.com/book/76830
12.2 JonmosHuTebHAS JIUTEPaTypa
3. Hyonumen IO.H. Teopust u nmpeoOpa3oBaHKe 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.1. Bypumos. ®@otopedpakruBHbIe d3hDHek-
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. TlpoekTupoBaHWe U TEXHUYECKAs IKCILTyaTausl MU(PPOBBIX TEICKOMMYHUKAIIHOHHBIX CUCTEM U
cereii: yueOHoe rocobue ams By3oB / E. b. Anekcees, B.H.I'opauenko, B.B.Kpyxmanes, [u ap.] ;
pen.: B. H. l'opauenko, M. C. Teepeukuii. - 2-¢ u3j., 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. OnTonyeKTpOHHBIE W KBAHTOBbIE MPUOOPHI U YCTPOHCTBA [DIEKTPOHHBINM pecypc]| : YueOHo-
METOIMIECKOE TIOCOOHE TI0 OPTaHM3AINH CAMOCTOSITSIIbHON PaObOThI U MPAKTUICCKUX 3aHATHH /
Kym TI. T. IHawgapoe B. M. - 2012. - 61 c. Pexum pocryna:
http://edu.tusur.ru/training/publications/2272.

7. IlapanroBuu C.H. Hayuno-ucciemoBaTenbckas paboTa CTyIEHTOB [DIEKTPOHHBIM pecypce]:
y4e0HO-METOIMYECKOE TIOCOOME 0 TPAKTHYECKUM 3aHATHSM M CAMOCTOSTEIIBHON pabdore/ —
Tomck: TYCYP, 2014. — 19 c. Pesxxum 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. [D5eKTpOHHBIT 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 YHCJIa MHBAIKIOB PEIOCTABISIOTCS B JOPMAX, aJanTHPOBAHHBIX K OTPAHUYCHUSM HX 370POBBS H
BOCIIPUATHS HHPOPMALIUH.
JL1s1 M1 ¢ HAPYILIEHUSIMHM 3PeHHUs
- B (hopMe INIEKTPOHHOTO JJOKYMEHTA;
- B IIeYaTHOH (opMe yBETUUEHHBIM MIPU(TOM.
JI1s1 1M1 ¢ HAPYLIEHUSIMH CJIyXa:
- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;
- B MIEYaTHOH (opme.
JI1s1 1M1 ¢ HApYLIeHUsIMM ONIOPHO-ABUIaTeIbHOI0 aNnapara:
- B (hopMe AIEKTPOHHOTO JOKYMEHTA;
— B IIeUaTHOM opme.

12.4 ba3bl 1aHHBIX, ”HPOPMAILIHOHHO-CIIPABOYHbIE, IOMCKOBbIE CUCTEMbI H TPedyeMoe npo-
rpaMMHoOe o0ecreyeHue

1. Springer Journals — momHOTEKCTOBAas KOJUIEKIHS OJIEKTPOHHBIX >KYPHAJIOB H3/aTC/IbCTBA
Springer. [Dnexrponnsiii pecype]. URL: http://link.springer.com/
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http://edu.tusur.ru/training/publications/1553
http://edu.tusur.ru/training/publications/2272
http://www.springerlink.com/
http://link.springer.com/

2. OOpa3zoBaTenbHbI MopTan B cBOOOJHOM foctyme: «DPu3nka, XUMHsI, MaTeMaTHKa CTyJeHTaM 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; (zara 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 OBECINEYEHUE OUCUUMIIUHDbI
13.1 O61ue TpedOBaHUA K MATEPHAIbHO-TEXHHYECKOMY 00eCre4YeHNI0 U CUMILTHHBI

Jlst mpoBeieHUs 3aHATHH JeKIIMOHHOT0 THIA, TPYNNOBBLIX U HHAUBUIYAJBHBIX KOHCYJIbTa-
M, TEKYIIero KOHTPOJS U MPOMeKYTOUYHOI aTTeCTAIMN 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 J1Ia00PATOPHBIX 3aHATHH HCIIONB3YETCS Y4eOHO-UCCIIE0BATEIbCKAs BEIYMCIIH-

TenbHas J1abopartopus, pacronoxeHnas o aapecy 634034, Tomckas obmacts, T. Tomck, Bepmmanna
ynuna, 1. 74, 3 atax, aya. 3296. CocrtaB 000pya0BaHuUSA:
VYueOnas mebenb;. Kommprorepsl kimacca He Hmwke Intel Pentium G3220 (3.0GHz/4Mb)/4AGB RAM/
500GB ¢ mmpokononocHbIM AocTynoM B Internet,— 8 mit.; Mcnonb3yercss TUIEH3MOHHOE TPOrPaMMHOE
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
3JIEMEHTOB B crnenuaimsupoBanHoil madopatopun [TIO «Omnrosnextponuka» Ha kad.CBUuKP (ayx.
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 o0ecreyeHue AUCHMILIMHBI AJs JHI C OrpaHu4Y¢HHbBIMHA BO0O3-
MOKHOCTAAMM 310POBbS

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

[Ipu 0Oy4eHNU CTYIEHTOB C HAPYIICHUSIMH CIIyXa MPEIyCMOTPEHO UCIOJIb30BAHHUE 3BYKOYCHIIH-
BAIOIIEH ammapaTypbl, MyJIbTUMEAUNHBIX CPEACTB M APYIMX TEXHUYECKUX CPEACTB MpUEMa-Tepeaadn
yueOHOM MH(OpMalMK B JOCTYINHBIX (hOpMax AJis CTYJIEHTOB C HAPYLIEHUSMHU CIIyXa, MOOUJIBHOUN CH-
CTeMbl OOyUeHUs AJI1 CTYJEHTOB C WHBAJIMAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHUCTEMBI. YueOHas
ayJIuTOPHs], B KOTOPOH 00y4aroTCs CTYIEHTHI ¢ HApyIIEHUEM clTyXa, 000py0BaHa KOMITBIOTEPHOUN TEX-
HUKOH, ayTMOTEXHUKOW, BUIEOTEXHUKOM, ITIEKTPOHHON TOCKOW, MYJIBTUMEIUNHON CUCTEMOM.

[Ipu oOy4eHHM CTYJAEHTOB C HAPYIICHUSMHU 3PEHUSMH MPETyCMOTPEHO HCIOJIb30BAHUE B JICKIIH-
OHHBIX M YU4EOHBIX ayJUTOPUIX BO3MOXKHOCTH MPOCMOTPa YAAIECHHBIX O0OBbEKTOB (HAalIpUMeEp, TEKCTa Ha
JIOCKE WJIM ClIali/la Ha YKpaHe) MPpHY MTOMOIIN BUICOYBETHUUTENEH IS YAAICHHOTO IPOCMOTPA.

[Tpu 00y4yeHNM CTYACHTOB C HAPYIICHUSIMH OMOPHO-BUTATEILHOTO amapaTa UCTIOIb3YIOTCS allb-
TepHATHUBHBIC YCTPOIMCTBAa BBOJAa MH(OPMAIMM U JPYrHe TEXHUYECKUE CPEJICTBA MpUEMa-TIepenadn
yueOHOU WH(pOpPMAIIMU B AOCTYMHBIX (hOpMax JJsl CTYACHTOB C HAPYIICHUSMHU OMOPHO-ABUTATEIHHOTO
amnmapara, MOOMJIBHOW CUCTeMBI OOYUIESHUS JJISI JIFOJCH ¢ MHBAIMTHOCTHIO.

14 ®OHA OLIEHOYHbIX CPEACTB U METOOAUYECKUE PEKOMEHAOALIUU 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 3aKPETUICHHBIX 3a JUCIUIUIMHOW KOMIIETEHUUNA PH MPOBEICHUH TEKYIIEH,
MMPOMEKYTOUYHOM aTTECTAIIMU IO TUCIUILIMHE TPUBEJICH B MIPIIIOKEHUHU K paboueit mporpamMmme.

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

I[J'ISI CTYACHTOB C OI'PaHUYCHHBIMU BO3MOKHOCTAMU 300POBBA MMPECAYCMOTPCHBI JOTTOJIHUTCIBHBIC
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 BOIIPpOCaM 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
OO0IIIeMETUITTHCKIM
MOKa3aHUAM

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

14.3 MeToanyeckue peKOMeHIAIMHU 10 OLEHOYHBIM CPeACTBaM /ISl 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 3JEKTPOHHOTO JOKYMEHTA;
METOJIOM YTCHHSI ACCHCTEHTOM 33J[aHuUs BCIYX;
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 npeaoCTaBJICHUSA OTBCTOB Ha
3aJ]aHusl, @ 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
npeaoCTaBJICHUC I/IH(l)OpMaIH/II/I B (’popMax, AAalITUPOBAHHBIX K OIPpaHUYCHUAM HUX 300POBbA U BOCIIPUA-
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.
Jl1s1 1M1 ¢ HAPYILIEHUSIMU OTIOPHO-BUTaTeJIbHOIO 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 oneHouHBIX cpeacTB (POC) sBIseTCS MPUIOKEHHEM K paboueii mporpaMme TUCITUIUIAHEL «PacdeT 3eMeHToB 1
YCTPOMCTB ONTHYECKMX CUCTEM CBSI3U » U MPEJCTaBIIsET CO00it COBOKYITHOCTh KOHTPOJIbHO-U3MEPHUTEIbHBIX MaTEPHAIOB

(KOHTpOJ'II:HI:Ie paGOTLI, TCCThI U Z[p) 1 METOAOB X UCHOJIB30BaHUA, MPCAHA3HAUYCHHBIX JJId UBMEPCHUA YPOBHA JOCTUIKCHUA
CTYACHTOM YCTAaHOBJICHHBIX PE€3YyJIbTAaTOB 06y‘IeHI/IH.

@®OC no JUCIUIIMHE UCTIONB3YETCs IPH IPOBEAECHUH TEKYILETO KOHTPOJIS YCIIEBAEMOCTH (KOHTPOJIBHBIE TOUKH) U
MIPOMEXKYTOYHO# aTTecTanuu (aud.3a4eT) CTyIeHTOB.
[lepeueHb 3aKpeIUICHHBIX 32 KOMIIETEHIIMIT PpUBeIeH B TadmuLe 1.

Ta6auna 1 — [lepeyens 3aKpenJieHHBIX 32 TUCHHUIIHHONA «KKOMIETeHIMii

Kon DopMyJIMPOBKA KOMIIETEHUMH Jrtansl GOPMUPOBAHHA KOMIIETEHIHH
[1K-8 YMEHHE COOMpaTh U aHAIH3UPOBATh 3HATH:
nHpopmManuio s GOPMUPOBAHKS — 3HaTh (U3WYECKUE OCHOBBI M NPHUHIUMBI MOCTPOCHHS
HCXOJHBIX JaHHBIX AJIS IPOEKTUPO- ONTORNICKTPOHHBIX M HEITMHEHHO-ONTHYECKUX 3JIEMEHTOB
BaHUs CPENICTB U CETEH CBS3U U UX U TpuoOOpOoB;
JJIEMEHTOB YMEThb:
— TMPOBOAUTH pacyeT ONTOVIEKTPOHHBIX JSJIEMEHTOB U
YCTPONCTB B 3aBUCUMOCTH OT CTOsIIEH MPaKTUUECKOH 3a-
nayu,
BJIaJeTh!
— MeToJIlaMH MaTeMaTHYECKOr0 aHajIHu3a ONTO3JIEKTPOHHBIE
9JIEMEHTOB U YCTPOMCTB.
[IK-16 | roToBHOCTH U3y4YaTh HAyIHO- 3HAThH:
TEXHHUYECKYIO HHPOPMAIIHIO, OTede- — 3HaTh (U3WYECKHE OCHOBBI M NPHUHIUIBI MOCTPOCHHS
CTBEHHBII 1 3apyOEKHBIN OMBIT IO ONTORJICKTPOHHBIX M HEITMHEHHO-ONTHYECKUX 3JIEMEHTOB
TEMaTHKE UCCIIETOBAHUS " TpuOOpOB;
YMeEThb:
— TMpPOBOAUTH PacdeT ONTODIEKTPOHHBIE JJIEMEHTOB U
YCTPOMICTB B 3aBUCUMOCTH OT CTOSIILEH IPaKTHUYECKOH 3a-
nayu;
BJIaJeTh!

METOJlaMU MaTEMaTUYECKOI0 aHaau3a OINTO3JICKTPOHHBIC
9JIEMEHTOB U yCTPOMCTB.

2 Peanu3zanus koMneTeHI i

2.1 Komnerennus K-8

[K-8: ymeHune co0upaTs U aHATH3NPOBATH HHpOpManuIo 111 GOPMUPOBAHUS HCXOAHBIX JAHHBIX JJIS MPOEKT -

PoOBaHUA CPEIACTB U ceTeil CBSI3M M MX 3JIEMEHTOB.

I[J'IFI (I)OpMI/IpOBaHI/IH KOMIICTCHIINHA HCO6XO,I[I/IMO OCYHICCTBUTD PAJ OTAIIOB.

DTaIbl (I)OpMI/IpOBaHI/IFI KOMICTCHINH, IPUMEHACMBIC IJI1 9TOT'O BUBI 3aH$ITPII>'I, 1 MCHOJIb3YEMbIC CPEACTBA OLICHNBAHUA

MpeCTaBICHEI B TaOHIIE 2.

Taﬁ.mma 2 - Jranel (l)OpMHpOBaHPlﬂ KOMIICTCHIIMU U UCIOJIB3yEeMbI€ CPE/ICTBA OLICHUBAHUSA

CocraB 3HaTh YMmernb Baaners
— 3HaTh (PU3NYECKHE OCHOBBI H
— IPOBOJUTH pPacdyeT ONTOAJIEK-
MPUHIUIE TOCTPOCHUS OITO- — MeToJaMHM MaTeMaTH4eCKO-
Conep- o TPOHHBIX 3JIEMEHTOB u
OJICKTPOHHBIX W HCJIWMHCHUHO- o ro aHaju3a ONTO3JIEKTPOH-
JKaHUe YCTPOUCTB B 3aBUCUMOCTH OT
ONTUYECKUX  DJIEMEHTOB U 9 " HBIE 3JIEMEHTOB u
3TamnosB . CTOSAIIEN MPAKTHYECKOU 3aaa- o
npuOOopOB,; yCTpPOICTB
qn
o Jlekun o Jlekun o Jlekmun
Buasl e JlabopaTopHBIE 3aHATHS. e JlabopaTopHBIE 3aHATHSL. o JlabopaTopHbIe 3aHATHS.
3aHATHH e [IpakTuyeckue 3aHATUSL o [IpakTryeckue 3aHATUSL o [IpakTHueckue 3aHATUSA
e CamocTosiTensHas padboTa. e CamocTosTensHas padboTa. o CamocTosTenbHast padoTa.
Hcnonnb- e KoHcnekt e OdopmIiieHre OTYETHOCTH U o 3amura 1a00paTOpHOIA pa-

CornacoeaHa Ha noptane N2 10654




3yemble
cpeacrsa
OLIEHH-
BaHUs

e YCTHBIN OTBET
o JI. 3auer

3aIuTa J1abopaTopHBIX padoT;
e KoHcnekt camocTosTenbHOU
paboTHI.

0O0TEI

o Oruer 1o JraboparopHOi
pabore

e J[.3auer

OOmue XapakTepUCTUKH MTOKA3aTeNeH U KPUTEPUEB OLIECHIMBAHKS KOMIICTEHIINM HA BCEX ATAIax MIPUBEAEHHI B Tabmuie 3.

Ta6auna 3 — O0mue XapakTepUCTHKY NOKa3aTesell 1 KPUTepHeB OLeHHBAHUS KOMIETEHIIMH M0 dTanam

IToxa3zaTeaun

3HarnL Ymers Baanern
U KPpUTEpPUH
ObnanaeT hakTHIECKH- OO6nazmaeT quana3oHoOM
OT1JIN4YHO MH B TEOPETUICSCKAMH 3Ha- MPaKTHIECKUX YMEHHH, TpeOy- KontpomnupyeT padoty,

(BBICOKMI1 ypoO-
BEHb)

HUSIMHU B TIpe/ieNax u3ydae-
MO# 00J1acTH ¢ TOHUMAaHH-
€M TPaHUIl TPUMEHUMOCTH

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

HPOBOJIHUT OLIEHKY, COBEPIIICH-
CTBYET JIeHCTBUSA paOOTHI

Xopomo
(6a30Bblii ypo-
BeHb)

3HaeT (aKThl, IPUHIIU-
IIBI, ITPOLIECCHI, OOIIHE HO-
HSITHSL B IPEZIeNiax u3ydae-
MOH obsactH

O06nazmaeT quamna3oHoOM
NPaKTHYECKUX YMEHHUH, TpeOy-
€MBIX JUIS PELICHUS Olpeie-
JICHHBIX Tpo0JieM B 06JacTu
UCCIIeJ0BaHUS

Bepet oTBETCTBEHHOCTS 32
3aBeplIeHHe 3a/1a4 B HC-
CJIeJIOBaHUH, TIPUCTIOCAOIIH-
BaeT CBOE MOBECHUE K 00CTO-
ATEJIBCTBAM B pCHICHUU IIPO-
6rem

Yaosaersopu-
TeJabHO (Mopo-

rOBbIii ypOBEHB)

Oo6mnanaer 6a30BEIMU
00LMMH 3HAHUAMU

O6nazaeT OCHOBHBIMHU
YMEHUSAMH, TpeOyEeMBbIMH IS
BBIITOJTHCHUA HpOCTI)IX 3aaa4

Paboraer npu npsimom
HaOII0ICHUH

(DOpMyJ'II/IPOBKa IOKa3aTeaeh 1 KPUTCPUCB OLICHUBAHUSL ,I[aHHOﬁ KOMIICTCHIIMH TPUBCACHA B Ta6n1/1ue 4,

Ta6auna 4 — [Moka3aTeau U KPUTEPHHU OLIEHNBAHUA KOMIIETEHIIHH HA 3Tanax

IToxa3are-
JIM ¥ KpUTe-
pun

3HaTh

Ymernb

Baagernb

Otauano /
3aureno (90-
100 6aaoB)

3HaeT (Qu3HIECKHe oc-
HOBBI ¥ IPUHIINIBI TTOCTPO-
€HHS ONTOIEKTPOHHBIX U
HEJTMHEHHO-ONTHYECKUX
3JIEMEHTOB M TPHUOOPOB.

YmMmeer cBOOOTHO TIPOBO-
JIUTh pacyeT ONTONEKTPOHHBIX
3JIEMEHTOB U YCTPOICTB B 3a-
BUCHMOCTH OT CTOSIILIEH IPaK-
TUYECKOM 3aJ1a4u

Brnaneer meTonamu mare-
MaTHYECKOT0 aHalli3a OINTo-
3JICKTPOHHBIE JIEMEHTOB U
YCTpOICTB

89 6annoB)

Xopomuo / (70-

Hmeer npencrasieHue
0 PU3NIECKUX OCHOBAX U
NPUHIIUIIAX TOCTPOCHHS
OIITORJIEKTPOHHBIX M HEIH-
HEWHO-ONTHYECKUX dJIe-
MEHTOB U TIPHOOPOB

CaMOCTOSITEeBHO NPOBO-
JIUTH PAcUeT ONTOINEKTPOHHBIX
9JIEMEHTOB U YCTPOMCTB B 3a-
BHCUMOCTH OT CTOSIIIIEH Mpak-
THYECKOH 3a1a4n

Biiageer OCHOBHBIMU Me-
TOJaMHU MAaTCMaTHUYCCKOI'O
aHaJIM3a ONTO3JICKTPOHHbIE
9JIEMEHTOB U YCTPOMCTB

YnosJierBo-
puTeabHO/
(60-69 6au-
JIOB)

Haet onpenenenus
(hM3HYECKUX OCHOBX U
MIPUHIUIIOB IOCTPOCHUS
ONTO3JICKTPOHHBIX U HEJIH-
HEIHO-ONTHYCCKHX dJIe-
MEHTOB M TIPHUOOPOB.

Iloka3pIBaeT HEMOIHOE, HE-
JIOCTaTOYHOE YMEHHUE IPOBO-
JIUTh pacdyeT ONTONIEKTPOHHBIX
3JIEMEHTOB U YCTPOMCTB B 3a-
BUCUMOCTH OT CTOSIILEHN MpaK-
TUYECKOH 3a1aun..

JleMOHCTpupyeT HENoIHOE,
HEZ0CTaTOYHOE BIIaJICHUE Me-
TOAAMH MATEMATUYCCKOT'O
aHaJIM3a ONTO3JIEKTPOHHbBIE
3JIEMEHTOB U YCTPOMCTB

IIpumeyanune: KoIMUECTBO OANIIOB M IIEPEBO/L B TPAJUIIMOHHYIO OLIEHKY YKa3aHO B COOTBETCTBHUH C IMyHKTOM 11 Pabo-
Yyeil MporpaMmal.
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2.2 Komnerennus IIK-16

IIK-16: roToBHOCTH U3y4aTh HAYYHO-TEXHHMYECKYI0 HHPOPMAINIO, OTede-CTBEHHBI 1 3apy0e:KHbIii ONBIT MO Te-

MAaTHKe HCCJICA0BaAaHUSA.

Zlﬂi[ (bOpMI/IpOBaHI/IH KOMIICTCHIIMHN HeO6XOZ[I/IMO OCYHICCTBUTD PAJ OTAIIOB.

DTanel (l)OpMI/IpOBaHI/IH KOMIETCHINU, IPUMCHACMBIC JI 9TOT'0 BUIbI 3aHHTHfI, 1 UCHOJIB3YEMbIC CPEACTBA OLICHNBAHUA

MPECTABICHEI B TaOJIHIIE 5.

TaﬁJmua 5- Dransl q)OpMPIpOBaHI/IH KOMIIETCHIMU U UCII0JIB3YEMbIE CPEACTBA OLICHUBAHUSA

CocraB 3Harn Ymerb Baagern
— 3HaTh (PU3MYECKHE OCHOBBI U
— TPOBOXUTH pPacyeT OITOAJIECK-

Conep- HIPUHIHUIIBL IOCTPOCHUA ONTO- Tpom{mx paneMeHTOB 4 [ METOlaMH MaTeMaTHYeCcKo-
JKaHue SIEKTPORHbIX 1 HEMMHEHHO- I():T OWCTB B 3aBHCUMOCTH OT Fo aHajusa OlTOSTICKTPOH-

ONTHYECKUX  BJIEMEHTOB U yeTpone . HBIC 9JIEMEHTOB U
ITanoB 6 i CTOSIILIEH TMPaKTUYECKOH 3ajaa- .

puOOpOB,; YCTPOWCTB

un
o Jlekun o Jlekun o Jlekun
Bunnbt e JlabopaTopHBIEC 3aHATHS. e JlabopaTopHBIC 3aHATHA. o JlabopaTopHbIe 3aHATHS.
3aHATHH o [IpakTHyecKue 3aHATH e [IpakTHueckue 3aHATHA o [IpakTHuecKue 3aHATHS
e CamocTosTenbHast padoTa. e CamocTosTenpHas padboTa. o CamocTosTenbHast padoTa.
o 3amuTa 1abopaTOpHOIL pa-
Hcnonn-
sveMLIe ¢ Koncnexr ¢ OopmieHHE OTYCTHOCTH U 0OTEHI
c)[,)eucn;a e YCTHBII OTBET 3aIuTa JJabopaTOpHBIX padoT; o OtueT no JlabopaTopHOi
omennu e JI. 3auer o KoHCTIEKT caMOCTOATENEHON pabote
a0OTBHI. e J[.3ager

BaHUSA p A.3a%e

OO11re XapaKTepUCTUKU TIOKa3aTeNIei 1 KPUTEPHUEB OIICHUBAHKS KOMIICTCHIIMK Ha BCEX dTanax MPUBEICHBI B TabmwuIie 6.

TaﬁJmua 6 — Oﬁume XAPaAKTCPUCTUKHU nokasareJei u KPpUTEPHUEB OLICHUBAHUS KOMIICTCHIMMU 110 dTallaM

IMoka3zaTenu u
3uathb Ymers Baaners
KpPHUTEpPHH
ObnanaeT GakTUUICCKH- OO6namaeT quana3oHoOM
OtanvHo MU U TEOPETHYECKHMH 3Ha- | NPaKTHYECKUX YMEHHi, TpeOy- Kontponupyet padoty,
(BbICOKHIi ypoO- HUSIMU B TIpeZieNax u3ydae- EMBIX JUTS Pa3BUTHUS TBOP- MPOBOJIUT OLIEHKY, COBEPIIICH-
BeHb) MOif 00JTaCTH ¢ TOHUMAaHH- YECKHX pelIeHui, abcTparupo- | CTByeT AeHCTBHUS PabOTHI
€M TpaHUIl IPUMEHIUMOCTH BaHUS MMPOOIIEeM
Beper oTBeTCTBEeHHOCTS 32
OO6namaeT qUanazoHOM
3HaeT QaxThl, MPUHIU- . 3aBepIIeHHE 337134 B HC-
Xopomro MPaKTUIECKUX YMECHUH, TpeOy-
. ITBI, TIPOIIECCHI, OOMIHE T0- CJIeZIOBaHUH, TIPUCTIOCA0ITH-
(6a3oBbIii ypo- EMBIX JUTS PEIICHUs Onpee-
HATHS B TIpeJiesiaX u3ydae- BaeT CBOE MOBENICHUE K 00CTO-
BeHb) . JICHHBIX TIPO0JIEM B 001aCTH
Mo obnacTu ATENLCTBAM B PEIICHHUHU TPO-
UCCIIeI0BaHMUS
6rem
YnoBierBopu- OO6yagaeT OCHOBHBIMU
Ob6nanaet 6a30BBIMH Paboraer npu npsimom
TeJIbHO (Topo- YMEHHUAMH, TPeOYEeMBbIMHU IS
N 00IMMU 3HAHUSIMU HaOJIOIeHUN
rOBBIii YPOBEHD) BBITIOJHEHHS TIPOCTHIX 32124

DopmynupoBKa IMOKa3zaTeNel 1 KPUTEpHEB OLIEHUBAHMS JAHHOW KOMITETeHIINH NPHUBeIeHa B Tabimie 7.

Taﬁ.lmua 7 — Iloka3aTenu u KPUTEPHUH OCHUBAHUSA KOMIIETCHIIHHA HA dTanax

YmMmern

Baagernb

Iloxa3zarenu u
3HaTnL
KpPHUTEpHH
o / 3Haer (uzHUecKue oc-
TAMIHO HOBBI U HpI/IHHI/IHBI HOCTpO-
3ang](;0100 CHUA OHTOSJ’IGKTpOHHBIX nu
6( B HEJIMHEMHO-OIITHYECKHUX
B
aI110B) 9JIEMEHTOB ¥ TIPHUOOPOB.

Ymeer cBOOOHO TPOBO-
JIITH PAacYeT ONTOINEKTPOHHBIX
3JIEMEHTOB U YCTPOMCTB B 3a-
BHUCUMOCTH OT CTOSIILEH Mpak-
TUYECKOH 3aaun

Bnaneer meTomamu mate-
MaTHYECKOr0 aHaJIn3a OITO-
AIEKTPOHHBIE DJIEMEHTOB U
YCTpOICTB
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Hwmeet npencraBieHue CaMOCTOSITENBHO NPOBO- Brnaneer ocHOBHBIMH Me-
X / 0 (pU3NUECKUX OCHOBAX U JUTH PacyeT ONTOINEKTPOHHBIX | TOAAMHU MaTEMAaTUYECKOTO
7(6pggl 0 MPUHIUNAX TOCTPOEHUS 9JIEMEHTOB U yCTpPOIICTB B 3a- aHaJIu3a ONTORJICKTPOHHBIE
é i OTITOICKTPOHHBIX U HEIH- BHUCHMOCTH OT CTOAIIEH IpaK- 3JIEMEHTOB M YCTPOMCTB
aJl/10B) HEWHO-ONTHYECKUX dJIe- THUYECKOM 3a1a4u
MEHTOB B TIpHOOPOB
ViioBJte- [Jaet onpenenenus [Toka3bIBaeT HEMONHOE, HE- JleMOHCTpUpPYET HETIOIHOE,
TBOPHTEILHO (U3HYECKUX OCHOBX U JIOCTaTOYHOE YMEHUE IPOBO- HEI0CTaTOYHOE BIIaJICHUE Me-
/ MIPUHIUIIOB IOCTPOECHUS JIUTH PacyeT ONTONEKTPOHHBIX | TOAAMHU MaTEeMAaTHYECKOTO
60-69 ONTO3JIEKTPOHHBIX U HENU- 9JIEMEHTOB U YCTPOMCTB B 3a- aHaJIu3a ONTORJICKTPOHHBIE
é i HEITHO-ONTUYECKUX dJIe- BHUCUMOCTH OT CTOSILEH NpakK- JJIEMEHTOB U yCTPOMUCTB
aJL108) MEHTOB M TIPUOOPOB. TUYECKOIl 3a/1auu..

IIpumeyaHue: KOIMYECTBO OANIIOB M IEPEBOJL B TPAJMLIMOHHYIO OLIEHKY YKa3aHO B COOTBETCTBHUHU C MMyHKTOM 11 PaGo-
Yyeil IporpaMMmsl.

3 Tunossle KOHTPOJIbHBIC 3aIaHUA

Jnst peanu3anyu BhILIENIEPEYHUCIEHHBIX 3aJa4 00y4eHUS HCIONB3YIOTCS CIEAYIOIIUE MaTEPUaIbL:
—  THUINOBBIE KOHTPOJIBbHBIC 3aJaHUs MJIM MHBIE MaTepHaIbl, HEOOXOIMUMBIE JJIsl OLICHKH 3HAHUH, YMEHHH,
HaBBIKOB ¥ (MJIM) OTIBITa JESATENbHOCTH, XapaKTePU3YIOLIUX JTaIlbl (JOPMUPOBAHUS KOMIIETCHIUHI B IIPO-
Iiecce OCBOCHUS 00pa30BaTENbHOM NPOrpaMMBI, B COCTaBE:

3.1 KonTpoabHbie padoThHI IO TEMaM:

1. Pacuer mu¢pakIOHHOTO ONTHYECKOTO 3JIEMEHTA UX
CozepxaHre KOHTPOJIBHBIX padOT IPUBEACHO B yU4eOHO-METOANIECKOM Tocoouu [6].

3.2 TIpakTHYecKHe 3aHATHS U CEMHHAPHI II0 TeMaM:

1. Pacder XapakTepHCTHK MOJSPU3ANNOHHBIX ONTHIECKUX 3JIEMEHTOB

2. Pacyer xapakTepUCTUK TUPPAKIMOHHBIX ONTHYECKUX DJIEMEHTOB

3. Pacyer xapakTepUCTHUK IJIAHAPHBIX ¥ BOJIOKOHHBIX BOJHOBOJIHO-ONITUYECKHUX JIEMEHTOB
.YKa3aHus K MPaKTHUECKAM 3aHATHAM MPUBEJCHO B y4eOHO-METOUUIECKUX mocobusx [6,7].

3.3 JlaGopaTopHbIe PadOTHI MO TEMaM:

1. OcBoeHueE POrpaMMHBIX CPEJICTB 10 PACUETY DJIEMEHTOB ONTHYECKHX CUCTEM CBSI3U
2. OcBoeHMe IPOrpaMMHbBIX CPEJICTB IO PacyeTy YCTPOHCTB ONTHYECKHX CUCTEM CBSI3U
VYkazaHusi K J1abOpaTOpHBIM paboTaM MpPUBEICHBI B y4eOHO-METOIuuecKoM mocobuu [8],

3.4 Bompocs! 1Jisi IpoBeIeHNs 1. 3a4eTa’

Homenkmatypa onTO3JIEKTPOHHBIX 3JIEMEHTOB /ISl ONITHYECKUX MH()OPMAIIMOHHBIX U CBS3HBIX CHCTEM
Homenkmatypa onTo3JIeKTPOHHBIX YCTPOHCTB JUIl ONTHYECKNX MH(OPMAITMOHHBIX U CBA3HBIX CHCTEM
Howmenknarypa HeTHHEHHO-ONITHYECKUX KOMIIOHEHTOB ISl ONTHYECKMX HH(POPMAIIMOHHBIX U CBS3HBIX CHCTEM
HomeHnknatypa HeTHHEHHO-ONITHYECKUX YCTPONCTB IS ONTHYECKUX HH(POPMAIIMOHHBIX U CBSI3HBIX CHCTEM
MeTouKkl pacyeTOB XapaKTEPUCTUK MOISPU3ALMOHHBIX ONITUYECKUX YIEMEHTOB
WHcTpyMeHTapuii 1)1 pacy€TOB XapaKTEPUCTUK NOJIPU3ALUOHHBIX OIITUYECKUX 3JIEMEHTOB
MeToANKH pacyeToB XapaKTePUCTUK TUPPAKIIMOHHBIX ONTHYECKUX FIIEMEHTOB
WHcTpyMeHTapuil Uil pacyeToB XapaKTEPUCTUK TUPPAKIIMOHHBIX ONTHYECKUX DJIEMEHTOB
MeTonuKkHn pacyeToB XapaKTEPUCTHK IUIAHAPHBIX U BOJIOKOHHBIX BOJIHOBOJAHO-OITHYECKUX JIEMEHTOB
0. MacTpy™meHTapuii 4715 pac4eToB XapaKTEPHCTHK IUIAHAPHBIX M BOJIOKOHHBIX BOJHOBOIHO-ONITHYECKHUX HJIEMEH-
TOB
11. MeToaMKy pacyeToB XapaKTEPUCTUK BOJIOKOHHO-ONTHYECKUX U HEJIMHEHHO-ONTHYECKUX YCTPOHCTB M MPHOOPOB
JUISL OIITUYECKHUX CUCTEM CBSI3U U 00pabOTKH
12. MHcTpyMeHTapuii U1 pacdeToB XapaKTepHUCTHK BOJIOKOHHO-ONITHYECKUX U HEITMHEHHO-ONTHYECKUX YCTPOHCTB
1 IpUOOPOB ISl ONITHUECKUX CUCTEM CBSI3U U 00pabOTKH
13. BeirosiHeHHEe HHIMBUAYaIbHOTO 33/1aHHS.
Mertoandeckne MaTepransl Ul MOATOTOBKH K 3aueTy mpuBencHs B [1-8],

HBoo~NookwdpE

4 METOAUYECKHUE MATEPHUAJIbBI

Jis oGecriedeHns mporecca 00y4eHNs U pelIeHus 3a1a4 00y4eHHUS HCTIONB3YIOTCS CIEIyIONie METOJUUECKHe MaTe-
pHAITBI, OTIPENEISIFOIINE TIPOIEAYPHI OlICHUBAHMS 3HAHWHN, YMEHUH, HABBIKOB W (MJIM) OTIBITA JACATEIHHOCTH, XapaKTepPHU3yo-
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IIHUX 9Tallbl (bOpMI/IpOBaHI/ISI KOMHGTCHHHﬁ, B COCTaBe:

4.1 OcHoBHasi JuTEpaTypa

1. Kucenes I'.JI. KBanToBast 1 OnTHYECKas 3JIEKTPOHUKA [DIEKTPOHHBIN pecype] yuebd. mocodbue /. —2-¢ u3a. -CII0.
Jlanb, 2011. - 320 c. Pexxum noctyma: http://e.lanbook.com/book/627

2. Cxsapos, O.K. BolOKOHHO-ONITHYECKHAE CETH M CHCTEMBI CBSI3U. [DIEKTPOHHBINA pecypc| — DIEeKTpoH. JaH. —
CIIG. : JTanb, 2016. — 268 c. — Pexum nocryma: http://e.lanbook.com/book/76830

4.2 JlomoHUTEJIbHAS JINTEpaTypa

3. Hy6nummer FO.H. Teopus u mpeoOpa3oBaHUE CUTHAJIOB B ONTHYCCKHX CHCTEMax [DIIEKTPOHHBIA pecypc] : yuel.
nocobwue. - CIIO6. : Jlans, 2011. - 368 c. Pexxum nocryma: http:// e.lanbook.com/book/699.

4. C.M. lllannapos, B.M. lllangapos, A.E. Mauaens, H.W. Bypumos. ®oropedpaxtuBbie 3QGEKTH B 3JIEKTPOOIITH-
YeCKUX KpHCTaIax [DIeKTpoHHBIN pecypc] : y4ueb. mocodue. — Tomck: ToMck. roc. YH-T CUCTEM yHp. M paguo-
anekTpoHuKH, 2012. — 244 ¢. Pesxxum moctyma: _http://edu.tusur.ru/training/publications/1553

5. IlpoekTnpoBaHWE M TEXHWYECKas SKCILTyaTalusl [U(POBBIX TEICKOMMYHHMKAIIMOHHBIX CHCTEM U CeTel: ydeOHoe
mocobue mns By3oB / E. B. Anekcees, B.H.I'opauenko, B.B.Kpyxwmanes, [u ap.] ; pexn.: B. H. Topauenko, M. C.
TBepenkuii. - 2-e 3., uctp. - M. : Topstgas muaus - Temekom, 2012. - 392 c. (10).

4.3 YuyeOHO-MeToANYeCKHE MOCOOUS U IPOrPaMMHOe o0ecredeHne

4.3.1 Obs3aTebHbIE Y1eOHO-MeTOANYEeCKHE TOCOOHS

6. OnrosneKkTpOoHHBIE U KBAaHTOBBIE NPUOOPHI M YCTPOUCTBA [DIEKTPOHHBIN pecypc] : YueOHOo-MeToqudecKkoe mocooue
10 OpTaHM3alK CAaMOCTOSATEIBHOM pa0boThl 1 npakTryeckux 3ansatuil / Kym I'. I'., Illannapos B. M. — 2012. - 61 c.
Pesxum nocryma: http://edu.tusur.ru/training/publications/2272.

7. Illapanrosuu C.H. HayuHo-uccienoBaTenbckas paboTa CTYACHTOB [DJICKTPOHHBIN pecypc]: yueOHO-METOIUIECKOES
nocoOue Mo MPakTHYECKUM 3aHATUSIM U camocTosTenbHoi padore/ — Tomck: TYCYP, 2014. — 19 c. Pexxum nocty-
ma; http://edu.tusur.ru/training/publications/3738

8. Iapanrosuu C.H. MynpTHIIIEKCOPHOE B yCHIINTEIbHOE 000PYJ0BaHHE MHOTOBOJHOBBIX ONTH-YECKUX CHCTEM CBSI-
3u. KoMIbroTepHBIN Ta00paTOpHBIH MPakTUKyM: yaeb. MeToa. mocodue. - Tomck : TYCYP, 2016 — 158 c. [Dnek-
TpoHHBIN pecypc]. http://edu.tusur.ru/training/publications/6021
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