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PABOYA{ ITPOI'PAMMA NTUCIIUIIIIUHBI

YucneHHbIE METOIBI B KOHCTPYUPOBAHUM W TEXHOJIOTUHN 3JIEKTPOHHBIX
CPe[CTB
(HamMeHOBaHMEe OUCIUIIIMHEL)
obpa3oBaTebHAs IPOrpaMMa BEICIIIET0 00pa30BaHUS

11.03.03 KoHCTpyupoBaHUe U TEXHOIOTUS 3JIEKTPOHHBIX CPELCTB
(KOJI " HAMMEHOBadHNE HallpaBJI€eHKA IIOATOTOBKHU / Cl'IeI.II/IaJ'II:HOCTI/I)

OakanaBp
(kBamuduKaIms)

HpOGKTI/IpOBaHI/Ie 1 TEXHOJIOTHA PaJgrO03JIEKTPOHHEIX CPENCTB
(HampaBneHHOCTD / TpoduIL 06pa30BaTENIbHOM IPOTPAMMEI)

o4Has ¢popMa
(bopma oOyueHus)

CankT-IleTepOypr



Pa6ouyasi mporpaMMa OMCHUIIIMHBE COCTaBleHa Ha ocHOBe TpeOoBauHuiu demepanbHOTO
rocygapCTBEHHOT0 00pa30BaTeIbHOTO CTaHAApTa BHICIIEr0 00pa30BaHus 10 HallpPaBJIEHUIO
(cnermanbHOCTH) MOATOTOBKY «11.03.03 KoHCTpyUpOBaHKE ¥ TEXHOIOTHUS 3MEKTPOHHBIX
CpPencCTB», yTBEPXKAEHHBIM ITPUKa30M MUHHUCTEpPCTBa 00pa3oBaHusd U HayKu Poccuiickou
®epmeparnuu oT 19.09.2017 Ne 928, u B cCOOTBETCTBUU C pabouyuM y4eOHBIM IIJIAaHOM,
YTBEPXKOEHHBIM PEKTOPOM YHUBEPCUTETA.



1. llenu 1 3aga4Yy THUCIHUILIHHBI

Llenpio mpernofaBaHus QUCIUIIINHE «HHCIeHHbIEe METOOE B KOHCTPYUPOBAHUY U
TEXHOJIOTUU 3JIEKTPOHHBIX CPEICTB» SIBIISIETCS:

Pa3BuTHe MpakTUYeCKUX HaBHIKOB B 00J1aCTH IIPUKJIAMHOM MaTeMaTUKHU

OTa menb [OCTUTaeTCd MyTeM PelleHus clenyoumx(ei) 3apad(u):

2. MecTo THCIHUIIIHHBI B CTPYKType 00pa30BaTe/IbHOH MPOrPaMMEI

HucuunnuHa «YucieHHble METOABE B KOHCTPYUPOBAHUU U TEXHOJIOTUHU 3JIEKTPOHHBIX

cpenctB» B1.B.J1B.02.01 sBnsieTcs OUCIHUIIINHOMN MO BHIOOPY 4YacTu, GOpMUDPYEMOHU
y4acTHHKaMu oOpa30oBaTeNbHBIX OTHOIIeHUU Onoka 1 y4yeOHOTO IjIaHa MOATOTOBKHU
6akamaBpuaTa o HanpaBieHuio «11.03.03 KoHcTpyupoBaHHWE U TEXHOJIOTHUS
3JIEKTPOHHLIX CPeAcTB». MCXOOHBIYM YpOBEHb 3HAHUU U YMEHUU, KOTOPHIMU AOJIXKEH
ob6mamaThb CTYOEHT, MPUCTyIas K M3YYEeHUIO JaHHOW OUCIHUIIIMHE, ONpefeseTcs
NU3y4eHUEM TaKuX OUCHUINUH, KakK «MHEbDOpManUOHHEIE
TexXHoJorum»; «MateMaTuka»; «OuU3UKa».
Ing yCIemHoro u3y4eHus OUCLUIIIMHB CTYAEHTHl OOJIKHB YMETh JIOTUYECKU BEPHO,
apryMeHTHPOBAHO M SICHO CTPOUTH YCTHYIO U NMMMCBbMEHHYIO peYb; YMETh HUCII0Ib30BaTh
OCHOBHBHIE 3aKOHHBI (DM3UKM, IPUMEHATH METOAB MaTeEMaTUUYECKOTO aHaNlM3a U BHICIIEH
MaTeMaTHUKH; 3HAaTh OCHOBHBIE METO[LI, CIIOCOOH M CpPedCcTBa IONYUYEHHUS, XPaHEHUs,
nepepaboTKu nHGOPMaLNY; UMETh HAaBEIKA CaMOCTOSTEIbHOU pab0THl Ha KOMIIBIOTEDE U B
KOMIIBIOTEPHBIX CETSAX; OBITh CIIOCOOHKEIM K KOMITBIOTEPHOMY MOMENTUPOBAHUIO YCTPOUCTB,
CUCTEM M IIPOLIeCCOB C KCIOJIb30BaHUEM YHUBEPCAJIbHBIX IAaKEeTOB MNPHUKIIagHBIX
KOMITBIOTEPHBIX IIPOTPaMM.

3. IlepeyeHb IUTAaHUPYEMBIX Pe3yIbTaTOB 00yUY€HH I, COOTHECEHHBIX C
IUTAaHHPYEMBIMH pe3y/IbTaTaMH OCBOEHHS 00pa30BaTe/ILHOH MPOrPaMMBbI

[Tpouiecc u3y4yeHus OUCLHUIIINHL HallpaBieH Ha (OpMUpPOBaHUeEe CIETYIOMINUX
KOMIIETEHIINU:

Tabnuia 1
Ne Kopn
HauMeHOBaHME KOMIETEHIUHA
I/ [KOMIIeTeHIIUHU
CmocobeH CTpOUTh IMpocTeiire GU3ndecKre 1 MaTeMaTUYeCKue MOJIeIn
1 K-1 cXeM, KOHCTPYKLIUHI ¥ TEeXHOJIOTUYECKUX IIPOIECCOB 3IEKTPOHHLIX CPENCTB
Pa3nu4YHOro PyHKUKMOHAIbHOTO Ha3HaYeHNs, a TaKXe CTaHgapTHhIEe
IIporpaMMHBIE CPECTBa UX KOMIBIOTEPHOTO MOOENUPOBaHUS
CniocobeH apryMeHTHPOBAHO BLIOMPATh, pean30BhBATh Ha IIPAKTHKE
9 TK-2 3¢ PEeKTUBHYIO METOOUKY SKCTIEPUMEHTAJIbHOTO NCCTIeMIOBAHMUS TapaMeTpoB
U XapaKTepPUCTUK KOHCTPYKLHKU U TeXHOJIOTHUYECKHUX IIPOLIECCOB
3JIEKTPOHHBIX CPEZCTB Pa3INYHOr0 QYHKIMOHAIBHOI0 Ha3HAYEeHU
WHOVKaTOPH TOCTUXKEHUS KOMIIETEHIIUN
Tabmnuiia 2
[TK-1.1 YMeeT CTpouTh Pu3ndecKne U MaTeMaTH4eCKUe MOJIEIH Y3JI0B U OI0KOB TpuOOpPOB
[1K-1.2 BrapeeT HaBHIKaM{ KOMIIBIOTEPHOTO MOJETUPOBAHUS




[1K-2.2

TEXHOJIOTUYECKUX IIPOIEeCCOB

YMeeT pOBOAUTD UCCIEIOBAHNS XapaKTePUCTUK 3JIEKTPOHHBIX CPEICTB U

4. 00beM THCHHIUITHHBI ¥ BHABI y4€0HOH PadoThI

Ounas popMa o0yueHUs

Tabmuna 3
o Bcero|CeMmecTpsbl
Bup yue0OHOM padOTHI P
9aCcoB 3
OO6I1mast TPYIOEMKOCTh | 3 3ET 108 108
KoHTakTHasi pabora ¢ 00y4alOIIUMHUCS 50.25 50.25
B TOM YHCJIE:
Jlekunu 20 20
[TpakTuyeckue 3anatus (I13) 16 16
JlaGopaTopubie paboTe (JIP) 14 14
3almTa KOHTPOJIbHOM PabOoTH -
3ammuTa KypcoBoi paboTHl -
3almTa KypCoBOIo IMPOeKTa -
[TpoMexXyTOYHAas aTTeCcTalus 0.25 0.25
CamocTositeibHasi padoTa o0yuaromuxcsi (CPC) 57.75 57.75
B TOM 4YHCJIE:
Kypcosas paboTa -
KypcoBoi mpoekT -
W / unu ppyrue BUOB CAMOCTOSTETbHOM PaOOTHL:
IIOATOTOBKA K JITaOOpaTOPHEIM paboTaM, MPaKTHYECKUM 1975 | 4975
3aHSTHUSIM, KOHTPOJIBHEIM paboTaM, U3yUeHHe ’ ’
TEOPETUYEeCKOro MaTepuana.
[ToproroBka K MpoOMeXyTOYHOU aTTeCTalliu 8 8
Bua npoMeKyTOYHOH aTTeCTAlluH 3auer
5. ComepxKaHue TUCIHUIITHHBI
5.1. ComepxaHue pa37eioB OUCLHUIIIUHEI.
Tab6mnuia 4
Ne cemecTpa
HaymMeHoBaHHe
Ne
n/m pa3gesa (TeMbI) CogepxkaHue pa3geaa OYMHO-| . 1.
OHUCIHILTUHEI OYHasi|3a04-
Hast
Has
Pazpen 1. Ponws 1 mecto UM B KuT3C. IToHsATHE O
1 | OCcHOBHI YHCJIEHHBIX YHUCIEHHBIX MeTofaX. Knaccudukanus 3amay, 3
MeTOHOB pelaeMbIX YHUCIIeHHBIME METONAMH.
Pasmern 2 OCHOBHI TEOPHUH TOTrpeltHocTel. [IpubauxkeHHbIe
2 ’ . | uncma. CBOMCTBA paCUETHHIX 3aJa4 U 3
ToYHOCTEL BEIUMCIIEHUH
YUCJIEHHBIX METO/IOB.
Pa3zpen 3. Pelienue HenMHENHBIX YpPaBHEHUH C OMHUM
3 | PellleHue HeIMHEWHBIX | HEM3BECTHHIM. PellleHne cucTeM HeJTMHEeHMHBIX 3
YPaBHEHUI ypaBHEHUU.
Pazgen 4. o
. [TpsiMBIe METOOBI PEIICHHUS CUCTEM JIHHEHHBIX
4 | Pemrenne MUHEMHBIX N 3
. ypaBHeHUM. M TepalluOHHEIE METOIH.
ypaBHEHUH




Pasgen 5. HenuHeliHoe nIporpaMMupoBaHue. Pemenne
5 | Pemenue 3apmau OINHOMEPHBIX ¥ MHOTOMEPHEBIX 3a7ayd. JInHerHoe 3
ONTUMU3AINN IPOrpaMMUPOBaHUE.
Pazpen 6. [Tpubnuxenune GyHKIUN. MHTEPIONUPOBAHLE
6 | AmnpoxrcuMarus GbyHKIMHE. AITpoKCUMaLus MyTeM moadopa 3
dyHKIMN SMIUPUYECKUX GOPMYIIL.
Pazpmen 7.
MeTopnbl UMCIEHHOTO AudbepeHIInPOBaHUS.
7 | DuddepennupoBanue u 3
MeTonbl YMCIIEHHOTO MHTETPUPOBaHUS.
WHTErpupOBaHUe
Pazpen 8. MeTons! perneHust 0OLIKHOBEHHBIX
8 | DudbdepenuuanbHbe nuddepeHranbHbIX YPaBHEHUN U YPaBHEHUN C 3
ypaBHEHHUS YaCTHBIMU IIPOU3BOJHBIMI.
Paszgen 9. Bupsl uHTErpanbHLIX YpaBHEeHUN. [ToHSATHE O
9 | MHTerpanbHble IPUOINKEHHOM PEeIIeHNN HHTEeTPaTbHbIX 3
ypaBHEeHUs YPaBHEHUN.

5.2. MeXOuCHUUNNIUHAPHbE CBA3U C oOecrmednBaeMbIMU (MIOCTEOYIOITUMU)

OUCLUIIIMHAMU.
Tabnuma 5
Ne
/m HauMeHOBaHHEe o0ecieuynBaeMbIX (IIOC/IEaYIONINX) TUCIHIUTHH
1 MMuTaunuoHHOE MOJIeINPOBaHNE B IPOEKTUPOBAHUY U TEXHOJIOTMY U3TOTOBIIEHUS
97IEKTPOHHBIX CPELCTB
2 | OCHOBBEI KOHCTPYHMPOBAHHUS 3JIEKTPOHHEIX CPELICTB
3 | CxemoTexHNYECKOE IPOEKTUPOBaHUE 3JIEKTPOHHBIX CPELICTB
4 | TexHOJIOTHS IPOU3BOACTBA 3JIEKTPOHHLIX CPECTB

5.3. Pa3nmesnsl AUCIUIIINHE 1 BUOLL 3aHATHH.

OuHast popMa 00yueHus

Tabmnuia 6
No HaumeHoBaHHe pa3aesnna (TeMbl) Jlek-| IlpakT. | JIa6. |Cemmu- CPC Bcero
n/n OUCIHUILIHH IIUH [3aHATHS|3AHATHSI| HApbI 9acoB
1 Pazpen 1. 4 9 9 6 14
OCHOBBI YHCJIEHHBIX METOMOB
9 Pazpen 2. ) 9 9 9 6 12
TOYHOCTb BLIYKCIICHHUH
3 Pazpen 3. ) ) 9 7 9 6 12
Peltenve HeNMMHEWHBIX YPaBHEHUN
4 Pazpen 4. ) ) 9 7 9 4 10
Pelntenre NUHENHBIX YPaBHEHUN
5 Pazgen 5. 7 7 7 4 10
Perienue 3amay onTuMHU3aluu
6 Pa3pgen 6. ) 9 7 9 4 10
Annporcumanns QyHKIAN
7 |Pasmen 7. 2 2 2 4 | 10
IuddepeHupoBaHne U UHTETPUPOBAHUE
g |FPasnen8. 2 2 7.75|11.75
IuddepeHnmanbabple ypaBHEHUS
9 Pa3pgen 9. 9 8 10
MHTerpanbHbE YPAaBHEHUS
HUtoro: | 20 16 14 - 149.75/99.75




6. JTa0OpPaTOPHBIN MPAKTHKYM

Ounas ¢popMa o0ydeHUs

Tabmnmuma 7
Ne Howmep o Bcero
n/u pa3gesia HauMeHOBaHHeE jTaDOpaTOPHOH padOTHI aCOB
(TemsbIl)
1 1 VccnegoBaHre METOOB PAOOTH C BEIYUCIIUTEIBHEIMU CPEICTBAMU 2
2 2 ViccnegoBaHre TOYHOCTY YKCEN ¥ IOTPEITHOCTY BEIUKUCIIEHUMN. 2
3 3 VccrnemoBaHre METOIOB pellleHUsI HeJIMHENHEIX YPaBHEHU 2
4 4 VccrnemoBaHre METOMIOB pellleHUs IMHEWHEIX YPaBHEHUN 2
5 5 HccnemoBaHye METOMIOB PeIleHUs 3aad ONTUMU3aluy 2
6 6 VccrnemoBaHue METOMOB pellleHUs 3afiay alllpPOKCUMAIUU PYHKINM 2
7 7 HccnemoBaHue MeTonoB audbdepeHInPOBaHNS U MHTETPUPOBAHUS 2
Wrtoro: | 14
7. IlpaKTHYeCcKHe 3aHATHSA (CeMHHaphI)
Ounas popMa o0yueHUs
Tabmuua 8
, | Homep o Bcero
—_[pa3geiia HauMeHoOBaHHe NPAaKTHYECKHUX 3aHATHH (CEMUHApPOB)
n/u 4acoB
(TemsbIl)
1 1 OcBoeHMe MEeTOMOB pabOTH C BLIYMCIUTEILHBIMU CPEICTBAMU 2
2 2 [TpubnukeHHbIE YUCTIa U IOTPEITHOCTY BEIYUCIICHUH. 2
3 3 YucneHHbIe METOIH PEIleHNs] HEIMHEVHBIX YPaBHEHUN 2
4 4 YucneHHbIe METOIbI PEIIeHNS TUHEUHBIX YPaBHEHUU 2
5 5 YucneHHBIE METOMBI PENIEHNS 3aayd ONTUMU3aIInN 2
6 6 MeTopH pelleHns 3afayd annpoKCcCuManuy QyHKIUN 2
7 7 MeTopns! yncneHHOro gudpepeHInpoBannsl U UHTETPUPOBAHUS 2
8 8 MeTonE! YHCTIEHHOTO pemenus U@ QepeHnaabHbIX YPaBHEHUN 2
Wrtoro: | 16
8. IIpuMmepHas TeMaTHKa KYPCOBBIX IIPOEKTOB (padoT)
PaboyuM y4eOHBIM IIJTAHOM He IIPeNyCMOTPEHO
9. CamocTosiTeIbHasI padoTa
Ounas popMa o0yueHUs
Tab6mnua 9
Ne
pasesia Copepxanue CPC ®opmMa KOHTPOJIS Beero
MU CITHII- JacoB
JTMHBI
1 MeTonbl PabOTH C BEIYUCITUTEIBHEIMY CPEICTBAMU 3ammuTa 1ab. paboTH 6
9 l'Ip1/16m/1}KeHqule YHCla U MOTPEIIHOCTH 3amuTa na6. paboTs 6
BEIYUCJIEHUU.
3 LII/ICJ'IeHHbIUe METOABI pelleHU s HeJIMHENHBIX 3amuTa 1a6. paGoOTH 6
ypaBHEHUN




4 YucrneHHble METOMH PellleHus NMHENHbIX YpaBHeHu| 3amwuTa 1ab. paboTe 4

5 YucneHHBIe METOIb PEIIEHUS 3aayd ONTUMHU3AIUN 3ammTa 71a0. PaOOTH 4

6 MeTopnb pelieHns 3aayd annpokcuManuy QyHKIUN 3ammTa j1a0. PaOOTH 4
MeTonbl YHCIIEHHOT0 Au(GhepeHIUPOBaAHUS U

7 A ArddepenIHp 3ammuTa 1ab. paboTH 4
UHTETPUPOBAHUS
MeTonbl YUCIIEHHOT'0 PellleHus a1 epeHIaJIbHBIX

8 Abt Ak p Aupdepent CobecenoBanue 7.75
YpaBHEHUN

9 VHTerpanbHble YpaBHEHUS CobecemoBaHue 8

Utoro: [49.75

10. IlepeyeHb Y4€OHO-METOTHIECKOr0 00eCIeYeHHs [I/Isi CAMOCTOSITe/ IbHOH
padoThl 00yYaIOUIMXCSI 110 TUCIHUIIIHHE

II71s1 caMOCTOSITEIbHOM PabOTHI 110 AUCIUIININHE PEKOMEHIOBAHO Cclenyilee yueOHo-
MeTofu4Yeckoe obecredyeHue:
- [TomoxkeHue 0 caMOCTOSITeNIbHOM paboTe cTyneHToB B CaHKT-IleTepOyprckom
rocyoapCTBEHHOM YHUBEPCUTETE TeIeKOMMYHUKaLui uM. mpod. M.A. bonu-bpyeBuda;
- PeKOMeHOOBaHHAas OCHOBHASA U OOIOIHUTENIbHAS INTEPATYPa;
- KOHCIIEKT 3aHSTHUU MO0 OUCIUIIINHE;
- Claupgbl-IIpe3eHTali ¥ OPYroM MEeTOANYECKUY MaTeprall, UCIIOIb3yeMbIM Ha 3aHATUAX;
- MeToguuYecKue peKOMeHOalluy 110 TOATOTOBKE MUChMEHHHIX PaboT, TpeOOBaHUS K UX
comepKaHU0 ¥ oopMIIeHHIO (pedepaT, acce, KOHTPOJIbHAsS PabdoTa) ;
- (bOH[BI OIIEHOYHBIX CPENCTB;
- MeTOIMYeCKHe YKa3aHUS K BHIITOITHEHUIO 1a00paTOPHEIX PabOT Jis CTYIEHTOB;

11. ®oHA OLIEHOYHBIX CPEICTB [IsI MIPOBEIeHUsI IPOMEKYTOYHOH aTTeCTalluHu
00y4YaIOIIUXCsI

®oH[ OLIEHOYHBIX CPeACTB pa3pabaTHBAeTCsI B COOTBETCTBUU C MeTOOUYECKUMHU

pekoMeHOanusaMu no ¢popmupoBanuio ®OC u mpukazomM MuHoObpHayku Poccum oT 5

anpens 2017r. Ne 301 r. MockBa "O06 yTBepxkpaeHuu [lopsigka opraHu3aluu 4

ocyIiecTBieHusT 06pa30BaTeIbHON OesATEeIbHOCTU MO 00pa3oBaTelIbHBIM IpOrpaMMaM

BHICIIETO 00pa3oBaHMUsA - IporpaMmaM OakanaBpuaTa, MporpaMMaM CIelMaluTeTa,

nmporpaMMaM MaruCTpPaTyph" U SIBASeTCsS NMpuaoxeHueM K paboueit mporpamme

OVICLIUIISIAHEL.

®oH[ OI€HOYHHBIX CPEOCTB [OJid NPOBEeOEeHUS NPOMEXYTOYHOW aTTeCTalluu
0o0y4alLXCs M0 AUCIUIIIAHE BKII0YaeT B celd:

- TepedYeHb KOMIIETEHIIUH C YKa3aHUEM 3TallOB UX (GOPMHUPOBAHUS B IPOIIECCE OCBOEHUS
o0pa30BaTeNbHOU TPOTPaMMbI;

- OIHCaHMe IIO0Ka3aTejel U KPUTEPUEB OlleHUBAHUSI KOMIIETEHIIMM Ha Pa3JIMYHBIX 3Talax
X (OpMUPOBaHUS, ONIMCAHKE IIKa/ OLIeHUBAHUS;

- TUTIOBHIE KOHTPOJIbHLIE 3a[laHus UJIM WHBIE MaTepuaslkl, He00OXOIUMEBIE [IJIST OIleHKU
3HaHUM, YMEHUY, HAaBBIKOB U (MJIM) OIBITA AEATEIbHOCTH, XapaKTePUIYIOILIUX ITallbl
dbopMUpoOBaHUS KOMIIETEHIINM B IIPOLIECCe 0OCBOEHUST 00pa30BaTeIbHOM ITPOTPAMME;

- METOOUYeCKNe MaTepuarbl, Onpeaensiolye IpoLeayphl OLleHUBaHUI 3HAHUU, YMEHUH,
HaBHIKOB ¥ (MJIM) OIbITA AEeATEeIbHOCTH, XapaKTEePU3YIOIMKX 3TAIbl (POPMUPOBAHUS
KOMIIETEHLINH.



II71s1 KaXXmoro pe3ynbTaTa 00y4eHUs 0 OUCHUIINIMHE ONpPeensioTCsS IoKa3aTeNlu U
KPUTEPUU OIeHKH CHOPMHPOBAHHOCTH KOMIIETEHIIMM Ha pPa3/IMYHBEIX 3TalaxX HuX
dbopMUpOBaHUS, IIKAJIEI ¥ MPOIEAYPHl OLleHUBAHMUS.

12. IlepeyeHb OCHOBHOM H [IONOTHHTE/ILHOH JINTEPATyPhl, HEOOXOTHMOM /15
OCBOEHHUH ITUCIHUIIIUHBI

12.1. OcHoBHas nuTepartypa:

1. Tpyxun, M. II. OCHOBBEI KOMIIBIOTEPHOT'0 IIPOEKTUPOBAHUSA U MOEIUPOBAHMUS
PamM03JIEKTPOHHBIX CPeCTB. YueOHOoe 1mocobue s By30B [IMeKTPOHHEIN pecypc] /
M.IL. TpyxuH. - Mocksa : 'opsayas JIunus-Tenekom, 2016. - 386 c. : un. - ISBN 978-5-
9912-0449-1 : b. 1.

2. MeToppl onnTUMU3alKU [ IJIeKTPOHHBIN pecypc] : y4eOHUK : B 2-x KH. / @. I1. Bacumnbes. -
Mocksa : MITHMO, 2011 - . Ku. 2 : OnTuMu3anus B QyHKIIMOHAIbHEIX IPOCTPAHCTBAX.
Perynsapuzauus. AnnpokcuMarus / ©. I1. Bacunwes. - Mocksa : MIITHMO, 2011. - 434 c.
- ISBN 978-5-94057-708-9 : b. 11. Kaura u3 konnekmuu MITHMO - MaTtemaTnka

3. MeTonbl onTUMHU3AIUY [ITEKTPOHHBIN pecypc] : yueOHuUK. - Mocksa : MIIHMO. KH. 1/
®. I1. Bacumnbes. - Mocksa : MITHMO, 2011. - 624 c. - ISBN 978-5-94057-707-2 : b. 11.
Kuwura u3 komneknuu MIIHMO - MateMaTuka

12.2. [lononHuTeNIbHAS IUTEPATYpa:

1. ABepuenkos, B. . OCHOBH MaTeMaTHYeCKOT0 MOJIETMPOBAHUS TEXHUYECKUX CUCTEM
[OnmekTpoHHBIN pecypc] : yuebHOoe mocobue / B. . ABepuenkos, B. I1. ®emgopos, M. JI.
Xewnderr. - 2-e u3g. - Mocksa : ®JIMHTA, 2011. - 271 c. - ISBN 978-5-9765-1278-8 : b.
1. Kuura u3 komnekuuu ®JIMHTA - MaTeMaTuKa

2. llewnn, A. b. MeToasl IpOEKTUPOBAHHUS 3JIEKTPOHHBIX YCTPOUCTB [DNTeKTPOHHBIN
pecypc] / A. b. llleun, H. M. JlazapeBa. - Bonorga : Uadpa-Unxkenepus, 2011. - 455 c. -
ISBN 978-5-9729-0041-1 : b. . Kuura u3 komnnekiuu Mudpa-UHKeHEPUS -
HHXeHepHO-TeXHUYECKNEe HayKu

3. 3eHKOB, A. B. UucnenHbsle MeTOAH [D7TeKTPOHHBIM pecypc] : yue0. mocobue / A. B.
3eHKOB. - ExatepunOypr : Yp®YV, 2016. - 124 c. - ISBN 978-5-7996-1781-3 : b. 1. Kuura
u3 Kojeknuu Yp@Y - MatemaTtruka. PeKOMeHIOBaHO METOOUYECKUM COBETOM YpDY
IJIST CTyZIeHTOB, oOy4Jalouxcs o HanpasneHusaM noarotosku 010300.62, 09.03.03,
38.03.05, 09.04.03, 38.04.05

13. IlepeyeHsb pecypcoB HH(POPMALIHOHHO-TEIeKOMMYHHUKAIIHOHHOH CE€TH
«AHTEpHET»

- www.sut.ru
- lib.spbgut.ru/jirbis2_spbgut



14. IlepeyeHb HHPOPMAITHOHHBIX TEXHOIOTHH, HCIOIL3YEMBIX IPH
OCyIlIeCTB/IEHHH 00pa30BaTe/ILHOI0 Ipolecca Mo JUCHHUIUINHE (MOIYIII0),
BKJII0OUasi MepedeHb MPOrpaMMHOI0 odecnedyeHHsI H HHPOPMaIlHOHHBIX
CIIPAaBOYHBIX CHCTEM.

14.1. TIporpaMMHOe oOecredeHne OUCIUTIINHEL:

- Open Office
Windows 7 PTC

14.2. UudopMalliOHHO-CIIPAaBOYHBIE CHUCTEMEL:

9BC iBooks (https://ibooks.ru)
9BC CII6I'VT (http://lib.spbgut.ru)
9BC Jlans (https://e.lanbook.com/)

15. MeTogu4yeckue YKa3aHHuA OIA OﬁyanOIlIHXCSI 10 OCBOCHHIO THCITHUII/INHBI

15.1. TInaHupoBaHUWEe W OpraHU3alus BpeMeHU, HeOOXOOUMOTO OJIT U3YUEeHUS
OV CILIUTIINHEL

BaxXHBIM yCJIOBHEM YCIIEIIHOTO OCBOEHUS OUCIHUIIIAHBE «YHCIEeHHBE METOOHl B
KOHCTPYUPOBAHUM U TEXHOJIOTHHU 3MEKTPOHHBIX CPEMICTB» SIBASETCS CO3[aHUE CHUCTEMBI
IpaBUIbLHON OpTraHM3allMd TPYyHa, IO3BOJSIOINIEN paclpenenuTb yueOHYI0 HArpy3Ky
PaBHOMEPHO B COOTBETCTBUHU C TpaduKoM 006pa30BaTeIbHOTO Mpollecca. bombInyio moMoIlb
B 3TOM MOXKET OKa3aTh COCTaBJIeHME IJIaHa PaboTH Ha CeMEeCTp, MeCsI], Helleso, eHb.
Ero Hanuume MO3BONUT MOAYMHUTH CBOOOOHOE BpeEMS Ie/sAM y4eOwl, TPyAUThCS Oomee
ycnemHo U 3¢pdpekTuBHO. HyKHO OCYyIIEeCTBISATh CAMOKOHTPOJIb, KOTOPHIM SBIAETCS
He0OXOOMMBIM YCJIOBUEM YCIeIIHOW y4eObl. Bce 3amaHus, BKIO4asi BRIHECEHHBIE Ha
CaMOCTOSITENIbHYI0 pPaboTy, PEeKOMEHOyeTCS BHIIIOJHSATL HEIOCPENCTBEHHO IIOCIe
COOTBETCTBYIOIIETO ayAUTOPHOTO 3aHATHUS (IeKIHUHU, MPaKTUUYECKOr0 3aHSATUSA), YTO
CIocoOCTByeT NydIlleMy YCBOEHMIO MaTepuaa, IM03BOJIsSeT CBOEBPEMEHHO BBISIBUTH U
YCTPaHUTh «IIPOOEIb» B 3HAHUAX, CUCTEeMaTU3MPOBaTh paHee MPOUIeHHBIN MaTepral, Ha
€r0 OCHOBE NPUCTYIIUTE K OBJIafIEHUIO0 HOBHIMU 3HAHUSIMU 1 HaBBIKaMU.

CucTteMa YHUBEPCUTETCKOTO 00yUeHUSI OCHOBHIBAETCSA Ha PallMOHAIbHOM COYETaHUU
HECKOJbKUX BUIIOB Y4eOHHIX 3aHATHUN (B MEePBYI0 ouepedb, JIEKIUHM M NPAaKTHUYECKUX
3aHsATHM), paboTa Ha KOTOPHIX 00/IagaeT OnpeneieHHO CIeln(pUuKO.

15.2. IToaroTOBKA K JEKIUIM

3HAKOMCTBO C OUCIUIIIMHOW MPOUCXOOUT yKe Ha IMepBOM NEKUWH, Toe OT CTyAeHTa
TpebyeTcst He MPOCTO BHUMaHUE, HO U CaMOCTOSITeNIbHOe 0opMIIeHNe KOHCIeKTa. [1pu
paboTe C KOHCIIEKTOM JIEeKIMii He0OXOAMMO YUYUTHBATh TOT (PAKTOpP, YTO OAHU JNEKIUU
AT OTBETHl HA KOHKPETHHIE BOIIPOCH! TEMBI, OPYTUE - JIUIIb BHIABISIOT B3aUMOCBSA3U
MeX[y SBJIEHUSIMHU, IMOMOTas CTYHEHTY MOHATH ITyOMHHBIE MPOLECCH pPa3BUTHUS
M3y4aeMoro IIpeaMeTa, KaK B MCTOPUM, TaK U B HACTOSIIEe BpPeMs.

KoHCneKTUPOBaHME JEeKUUM - CI0XKHBIM BHUJ BY30BCKOW ayOUTOPHOU pPabOTHI,
Ipednojaraloiuii MHTEHCUBHYI YMCTBEHHYIO OeATEeNbHOCTh CTyOeHTa. KOHCIEKT



SIBJISIETCS TIOJIE3HBIM TOTTla, KOTHa 3alyicaHo caMoe CyIIeCTBeHHOe U CHeNlaHO 3TO CaMUM
obyvatomumcs. He Hamo CTPeMHUThCS 3alucaTh OOCIIOBHO BCIO JIeKHui0. Takoe
«KOHCIIEKTHPOBaHKE» MPUHOCUT OOJIbIIE Bpefa, YeM IMonb3kl. LlemecooOpa3Ho BHaydase
TIOHSTh OCHOBHYIO MBEICJIb, M3JIaTaeMyl0 JIEKTOPOM, a 3aTeM 3amucarTh ee. 2KenaTenbHO
3aMuCh OCYIIECTBJISITh HA OJHOW CTPaHUIle JIUCTA WU OCTABJSS IO, HAa KOTOPHIX
TI03[IHee, IPU CaMOCTOSITENIbHOM paboTe ¢ KOHCIIEKTOM, MOXKHO CHEeNlaTh NOMOIHUTENIbHEIE
3aIMUCH, OTMETUTh HEIIOHSITHHIE MECTa.

KoHCIIEKT NMeKuuu aydlne Mmoapas3fensTh Ha MYHKTH, coOmMonasi KpacHYI CTPOKY.
9tomy B OonbmION cTemeHuM OyAyT cmocoOGCTBOBAThH BONMPOCH IjlaHA JIEKIUH,
IpeioXeHHbIe penogaBaTensaM. CrenyeT obpallaTh BHUMaHKUe Ha aKIEHTHI, BEIBOMH,
KOTOpHIE [eflaeT JIEKTOP, OTMedast Hanbosee BaxKHbBIe MOMEHTH B JIEKIIMOHHOM MaTepuaie
3aMeYaHUSIMU «BaXHO», «XOPOIIO 3allOMHUTL» ¥ T.II. MOXKHO [IeJlaTh 9TO U C TIOMOIIbIO
Pa3HOLIBETHHIX MapKePOB UJIU PyYeK, TOMUepKUBast TEPMUHEL U ONIpeeIeHus.

Llenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpalleHui, ab0peBUaTyp U
cuMBOJIoB. OOHAKO IIpU [ajibHeHIe paboTe ¢ KOHCIIEKTOM CUMBOJIHI JIy4llle 3aMEeHUTh
OOBIYHBIMK CJIOBAMM [JIg OBICTPOTO 3PUTEJIBHOTO BOCIPHUSTHUS TeKcTa. Paboras Hapm
KOHCIIEKTOM JIeKIH#, Bcerga HeoOX0OuMO HCII0JIb30BATh HE TOJIBKO Y4eOHUK, HO U Ty
JUTEPATYPy, KOTOPYIO MOIOTHUTEILHO PEKOMEHIOBAN IeKTOP. UMEHHO TaKas cephe3Hasi,
KpomoTnuBasi paboTa C JTeKUMOHHBIM MaTepualioM II03BOJUT TIy0OKO OBJIAmeTh
TEOPETUYECKUM MaTEpPUATIOM.

15.3. IloaroToBKa K NPakTUUYECKUM 3aHATUIM

TmjaTenbHOE NPOAYMBIBaHKWE M H3y4YeHUE BOIPOCOB IIJlaHa OCHOBHIBAETCS Ha
npopaboTKe MPOMAEHHOT0 MaTepuana (MaTepuana JIeKIUH, MPpaKTUYeCKUX 3aHATHUH), a
3aTeM u3y4deHus 00s3aTeNbHOU U [OMONTHUTENHHON TUTEPATYPhl, PEKOMEHIOBAHHOU K
OaHHOU TeMe.

Pe3ynbTaT Takoil paboOTH HOMKEH MPOSIBUTHCSA B CIOCOOHOCTH CTyAeHTa CBOOOMHO
OTBETUTb Ha TEOpETHUUYECKHe BOIPOCH MpPaKTHKyMa, €r0 BBHICTYIJIEHUHW U y4aCTHUU B
KOJIJIEKTUBHOM OOCYXKIOEHWH BOMPOCOB HM3y4yaeMOUW TEMBI, MPaBUIbHOM BHIIIOIHEHUHU
IIPAKTUYECKUX 3aJaHUM U KOHTPOJIbHHIX PadoT.

Heo0xomuMo MOHUMAaTh, YTO HEBO3MOXKHO BO BpEMS ayOUTOPHBIX 3aHATUU U3T0XKHUTh
BECh MaTepHal M3-3a JUMHTA aygUTOPHBIX YacCOB, U NPU H3YYEHUU OUCHUMNITUHEI
HEeI0CTaTOYHO KOHCIIEKTOB 3aHATHM. [103TOMy camocTosiTeNNbHAsA paboTa ¢ yueOHUKaMU,
yueOHBIMU TOCOOMSIMU, HAY4YHOW, CIPAaBOYHOM JNHUTepaTypold, MaTepuallaMu
IepUOANYEeCKUX M3MaHuil u MHTepHeTa ABnseTcsAd Haubomee 3QPEKTUBHEIM METOOOM
MIOTy4eHHUS OOMOTHUTENBHBIX 3HAHUM, ITO3BOISET 3HAUNTEIbHO aKTUBU3HUPOBATh IIPOIECC
OBJIafleHus WHPOpMaIluen, crnoco0CTByeT Goyee rIy00KOMY YCBOEHHUIO M3y4aeMOTO
MaTepuana, GoOpMUPYET Yy CTYOEHTOB CBOe OTHOINEHME K KOHKPETHOU Ipobieme.

15.4. PekoMeHpaluu 1o paboTe ¢ TUTEPaTypOr

PaboTy c nuTepaTypoi Ienecoodpa3Ho HavyaTh C U3yuyeHus: obuux paboT mo TeMe, a
TaKXke y4eOHUKOB M yueOHBIX mocobuii. [lanee peKOMeHOyeTCs MePeuTH K aHanu3ly
MoHoOrpaduit 1 cTaTel, paCCMaTPUBAIOIINX OTHENIbHEIE aCIeKTHl IPo0aeM, U3y4aeMbIX B
paMKax Kypca, a Takxke OpUIMATbHEIX MaTePHUAJIOB U HEONyOIMKOBAaHHKEX NJOKYMEHTOB
(Hay4HO-UCCIeloBaTenbCKue PaboThl, MUCCEPTAIlMU), B KOTOPHIX MOTYT COMepXKaThCs
OCHOBHBIE BOIIPOCHI U3y4aeMo# TpPoOIIeME.
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Pa6oTy ¢ MCTOYHMKAMHU HaJ0 HaYMHATh C O3HAKOMUTEJILHOTO YTEHHS, T.e.
IIPOCMOTPETH TEKCT, BEIAETISIS €r0 CTPYKTYPHBIE eAUHULIEL. [Ipy 03HAKOMHUTEILHOM YTEHUU
3aKjlaflKkaMyd OTMeYaloTCS Te CTPAHHUIb, KOTOphkle TPeOyioT 06ojiee BHUMATEJIbHOTO
n3y4yeHUus. B 3aBUCUMOCTH OT pe3y/lIbTaTOB O3HAKOMUTEJIbHOTO UTEHUS BHIOMpAETCs
nanbHeHmuu crocod paboThl ¢ UCTOUHMKOM. Ecnu Ojsi pa3pelneHus MOCTaBIEHHOU
3amauu TpeldyeTcs u3ydeHrWe HEKOTOPHIX pparMeHTOB TeKCTa, TO MCIIOIb3yeTCS METO[
BHIOOPOYHOTO uTeHUsI. Eciu B KHUTe HET moapoOHOro OrjaBlieHHs, ClelyeT o0paTUTh
BHUMaHNe yYeHNKa Ha IpeIMEeTHhIE 1 UMEHHBIE YKa3aTelH.

M30paHHble parMeHTH WU BeCh TEKCT (eCJIM OH I[eJIMKOM MMeeT OTHOIIeHHe K
TeMe) TpeOyloT BOyMYHBOIO, HETOPOIIJIMBOTO UYTEHUS C «MBICIIEHHOM ImpopaboTKoii»
MaTepuaia. Takoe YTeHMe IpenoiaraeT BrlgeneHue: 1) rmaBHOTO B TEKCTE; 2) OCHOBHBIX
apryMeHToB; 3) BEIBOgOB. Ocob60e BHMMaHUe clieflyeT 00paTUTh Ha TO, BHITEKAET TE3UC U3
aprymMeHTOB unu HeT. Heob6xomuMo TaKxke MMpPOaHANIU3UPOBATh, KakKue U3 YTBEPXKIEHUU
aBTOpa HOCSAT NMpoOJeMaTUUYHBIM, TUIMOTETUYECKUM XapaKTep M YJIOBUTb CKPHITHIE
BOIIPOCHI.

[ToHSITHO, 4YTO yMeHHe TaKuM 00pa3oM paboTaTh C TEKCTOM NMPUXOOUT AanekKo He
cpaldy. Haumnyumu# cnoco® HayuyuThCS BHIAENSITH T'JTaBHOE B TEKCTe, YJIaBIUBaTh
npoOjieMaTUYHBIM XapakTep YTBEPXKOEHUW, OaBaTh OI[EHKY aBTOPCKOM MO3ULUHU - 3TO
CpPaBHUTEJIbHOE YTEeHHeE, B XOIe KOTOPOTO CTYOEeHT 3HAKOMUTCS C PA3MUYHBIMU MHEHUSIMU
II0 OOHOMY ¥ TOMY K€ BOIIPOCY, CpPaBHHBAeT BeCOMOCTh U N0Ka3aTeIbHOCTh apIyMEeHTOB
CTOPOH U fieslaeT BEIBOJ, 0 HauOosbinel yOequTeIbHOCTH TOM UM MHOU ITO3ULIUY.

Ecnu B muTepaType BCTpedyaloTCs pa3Hble TOYKM 3PEHUS II0 TOMY UJIM MHOMY BOIIPOCY
13-3a CJIOXKHOCTH IIPOIIEIINX COOLITHM U NTPABOBLIX SIBIEHUM, HEJIb3ST UX OTBEPraTh, He
pa3obpaBmuch. [Ipy HaNW4YKWM pacxXxoXAEeHUU MeXKOy aBTOpaMU HeoOXOOWMO HaUTHU
palroHanbHOE 3ePHO yV KaXIOOro M3 HUX, YTO MO3BOJIUT IIy0zkKe YCBOUTH NMpeaMeT
n3ydyeHus u 6ojiee KPUTUUYHO OI[eHHWBATh U3ydaeMble BOIPOCH. 3HAKOMSICh C 0COOBIMU
MO3UITUSIMU aBTOPOB, HYXKHO OIPEMeNsITh UX CX0XKHUe CYyXKIeHUS, apr'yMeHTH], BHIBOMHI, a
3aTeM CpaBHMBATh UX MeXAy co00M U MPHUMEHSITh U3 HUX Ty, KOTOpas 0oliee ybeouTenbHa.

CnepyoomuM 3TarnoM paboTel ¢ MTUTEePATYPHLHIMUA UCTOYHUKAMHU SIBISETCS CO3MaHue
KOHCITIEKTOB, (DUKCHUPYIOUIAX OCHOBHBEIE TE€3UCH U apryMeHThl. MOXKHO fieflaTh 3alkCcH Ha
OTHEJNIbHBIX JINCTaX, KOTOPhIE IIOTOM JIETKO CHCTEMATU3UPOBATh 10 OTAEIbHLEIM TeMaM
M3y4aeMoro Kypca. [Ipyrou cmnocol - 3TO BefileHNe TeMaTU4eCKUX TeTpafei-KOHCIEKTOB
II0 OMHOM KakKou-nmubo TeMme. bonbinme cmemnuanbHbe Pab0TH MOHOTpadHuuecKoro
XapakTepa menecoobpa3HO KOHCIIEKTHPOBATb B OTHEJNIbHBIX TeTPadsx. 3Mech BaxKHO
BCIIOMHUTD, YTO KOHCITEKTHI ITUIITYTCS HAa OMHOM CTOPOHE JIUCTA, C IOJISIMU ¥ OOCTATOYHBIM
OIS UCIIPABJIEHUS ¥ PEMApPOK MEXCTPOUYHBIM PACCTOSHHEM (3T IpaBuiIa coOMI0OOA0TCs
st ynoOCTBa pefllakTUpoBaHus). ECTM B KOHCIIEKTaX IPUBOOSATCS IUTATHL, TO HEIIPEMEHHO
DONXHO OBITh HAaHO YKa3aHUe Ha MCTOYHUK (aBTOP, Ha3BaHHUE, BHIXOJHBEIE JaHHBIE, Ne
CTpaHuIlbl). BriocnmenctBuu 9Ta nHGOpMaIuu MOXKeT OBITh UCIIOJIb30BaHa ITPU HANTMCAHUU
TeKCTa pedepaTa Uy OPyroro 3afgaHus.

TakuMm o6pa3om, Tpu paboTe C UCTOYHUKAMU U JIUTEPATYPOHN BaxKHO YMETh:

- COTIOCTaBNATh, CPaBHUBATh, KIACCUPULIMPOBATh, TPYNIUPOBATh, CUCTEMATU3UPOBATh
“H(pOpPMAIIKIO0 B COOTBETCTBUY C OIpefieIeHHON y4eOHOM 3aauel;

- 00001aTh MOTy4YEHHYI0 HH(POPMALXIO, OLleHNBATh IPOCIYIIaHHOE U IPOYUTAHHOE;

- ¢puKCHUPOBATh OCHOBHOE COMlepzKaHue coobiIeHu; GopMyIupoBaTh, YCTHO U IHCbMEHHO,
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OCHOBHYIO U[IeI0 COOOIEHUS; COCTABISATh IJIaH, GOPMYIMPOBATh TE3UCH;

TOTOBUTH U IIPE3EHTOBATh Pa3BEPHYTHIE COOOIIEHNS TUIIa NOKIafa;

paboTaTh B Pa3HBIX pexXuMax (MHOUBUOYAIbHO, B IIape, B TPYIIIe), B3aUMOOEHCTBYS APYT
C OPyroM;

II0JIb30BaThCS PedepaTUBHBIMYU U CIIPABOYHBIMU MaTepHalaMu;

KOHTPOJINPOBATh CBOU MEUCTBUS M OEeNCTBUS CBOMX TOBapHIlel, 00beKTUBHO OLIEHUBATh
CBOH [EHCTBHUS;

obpalaThCs 3a IOMOIIbIO, MOMOTHUTENLHEIMU Pa3bsSCHEHUSIMU K IMPeNomaBaTerio,
OPYTUM CTyOeHTaM;

[I0JIb30BAThCHd JIMHTBUCTUYECKOU WM KOHTEKCTyaJIbHOUW HOTagKOW, CJIOBapsSIMU
PA3NMYHOTO XapaKTepa, Pa3IMYHOr0 poja MofCcKa3KaMH, OIIOPaMU B TEKCTe (KITI0YeBhIe
CJI0Ba, CTPYKTYypa TEeKCTa, IpeABapsouas nHhopManus u ap.);

HCIIO/Ib30BaTh IIPH TOBOPEHUM U IMUChMe Neprudpas, CAHOHUMHUYHEIE CPECTBa, CJIOBA-
OTMCaHUs OOIIUX MOHSTHM, Pa3bsICHEHUS, TPUMEPHI, TOTKOBAaHUS, «CIIOBOTBOPYECTBO»
IIOBTOPSTE UK Iepedpa3rupoBaTh PENIUKy cobeceTHNKa B IOATBEPKAECHUYN TOHUMAHUS
ero BbICKa3bIBaHUS UIIA BOIIPOCA;

00paTUTHLCS 3a IMOMOIILI0 K COOeCeTHUKY (YTOYHUTH BOMIPOC, TIEPECIIPOCUTE U OP.);
HCII0/Th30BaTh MUMUKY, XKeCTH (Bo0OIle U B TeX CIy4asX, KOrga sI3BIKOBHIX CPEMICTB He
XBaTaeT IS BEIPaXKeHUS TeX UM UHBIX KOMMYHUKATUBHEIX HAMEPEHUH).

15.5. [TogroToBKa K IpoMexkKyTOYHOU aTTeCTaLlUU
[Tpy IOATOTOBKE K IPOMEXKYTOUHOU aTTeCTalluu Liefiecoo0pas3Ho:
BHAMATEJIbHO U3y4YUTh IIepedyeHb BOIIPOCOB U OIPENEeNUTh, B KAaKUX HUCTOYHUKAX
HaXOOsATCS CBeNeHUs, HeoOXOOuMbIe [I7ig OTBETA Ha HUX;
BHUMATEJILHO IPOYUTATh PEKOMEHIOBaHHYI0 IUTEPATYPY;
COCTaBUTh KpaTKKe KOHCIEKTEL OTBETOB (IIJIaHBI OTBETOB).

16. MaTepHaHBHO-TeXHH‘IeCKOG odecneyeHHe TUCIHUIUIHHBI

Tab6muma 10
No HauMmeHoOBaHHe ClieIHATU3UPOBAHHBIX
o o HanmeHoBaHHE 000pyI0BaHHUA
n/n AyIUTOPHH U TabOpaTOPUH
1 |lekuroHHas aygUTOPUS Aynuo-BUAE0 KOMILJIEKC
AyIUTOPUY OJIS1 TPOBENEHUS TPYIIOBHIX U
2 YAHTOPHH [ p H Py Aynuo-BUIE0 KOMILJIEKC
MPaKTUYECKUX 3aHITUM
3 |[KOMIIbIOTEPHBIN KJTacC [TepcoHanbHBIE KOMIIBIOTEPHI
AyouTOpUs OIS KYPCOBOTO U OUIIJIOMHOTO
4 [FYRHTODHA N yp A [lepcoHaIbHBEIE KOMIIBIOTEPHI
[IPOEKTHPOBaHUS
5 |AyguTopus s CaMOCTOSITETbHON pabOoTHI KoMmblOTepHas TeXHUKa
6 [YuTanbHBIM 3a1 [IepcoHaNbHBIE KOMIIBIOTEPH
. JTabopaTopHble CTEH[IH (YCTaHOBKU
7 labopatopus 6MOMETUIIMHCKON TEXHUKU paTop et (y )
KOHTPOIbHO-U3MEPUTEIIbHEIE TPHOOPH
8 JlaGopaTopust KOHCTPYUPOBAHUS JTaGopaTopHble CTEH[IH (YCTAHOBKH)
Pafyro3JIEKTPOHHLIX CPELCTB KOHTPOIbHO-U3MEPUTEIIbHEIE TPHUOOPH
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