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1. Onuc HAaBYAJIBLHOI AU CHHUILTIHA

HarnimenyBanHus
MTOKa3HUKIB

l"airy3sb 3HaHB,
creniajbHICTh, OCBITHS
mporpama, piBeHb BHIIIOL
OCBITH

XapakTepucTUKa HABYAJIbHOT
JTUCIUIUTIHA

Jenna popma HaBuaHHS

KinbKicTh KpeauTiB —
4

KijibKicTh 3MICTOBHHUX
MOJIYIIB — 2

InauBinyanpHe
3aBJAHHS ___HEMae

(Ha3Ba)

3arajpHa KUIBKICTh
roaud — 64/120

KinbKicTh THKHEBHUX
TOJIMH ISl IE€HHO1
dhopMHU HaBYAHHS:
ayuTOpHUX — 4
caMOCTiiHOT poOoTH
cryneHTa — 3,5

I'any3b 3HaHb
12 "ladopmariitai
TEXHOJOTIT")

CrnemiaJILHICTH
125 "KibepOesneka'

OcBiTHs nporpama
besneka iHbopMaIiiHuX 1

Huxn npodeciiinoi
MMITOTOBKHU

HaBuyanbHuii pik

2019/ 2020

KOMVHIKAIIIHHUX CUCTEM
KibepOe3neka
IHIVCTPlaJIbHUX CUCTEM

PiBeHb BHIIIOI OCBITH:

nepinii (6akanaBpChbKHil)

Cemectp 6

Jlexmii ¥

32roauHu

IpakTnuHi

JlaGopaTopHi Y

32 roauHu

CamocriitHa podora

56 roguH

Bua koHTpPOJII0

MoaynbHHAN KOHTPOJIb
icruT

CriBBiTHOIIIEHHS KIJIBKOCTI TOJIMH ayAUTOPHUX 3aHATh JO CAMOCTIHHOT pOOOTH CTaHOBHTH:
1t ienHol hopmu HaBYaHHS — 64/56;

D AymutopHe HaBaHTaXKEHHS MOXe OyTH 3MeHIIeHe abo 30ilblIeHe HAa OJHY TOJMHY B

3aJISKHOCTI BiJl PO3KIIay 3aHSATh.




2. MeTa Ta 3aBJaHHA HABYAJLHOI JUCIHUILTIHA

Meta BuBuYeHHsI: MeTa BUBUEHHS JUCIHMIUIIHYU - € BUBUYCHHS MUTaHb OO0y I0BU
1 poOOTH MIKpOCXEM MaM'ATi, MIKpPOIIPOLIECOPIB 1 MIKPOIPOLIECOPHUX KOMIUICKTIB
BIC. Cxemu BiitoueHHs iHTepdeiiciB nepudepiitHux mpucTpoiB 1 iX KoHIryparii y
CHCTEMax TEeXHIYHOTO 3aXUCTy 1H(popMaIlii.

3aBgannsi: B pe3ynpTari BUBYEHHS MUCIHUIUIIHM CTYACHT TOBHHEH BMITH
BUKOPHCTOBYBATH OTPHMaHI 3HAHHS ISl palllOHAIBHOTO BUOOPY MIKPOIPOIECOPHOT
CUCTeMM 3axUCTy I1HQopmallii Ta  MporpamyBaHHS 1 TpU po3poOIl Pi3HHUX
KOHTposiepiB 1 cxeM. CTyJeHT MOBHHEH BMITH OOIPYHTOBaHO 3aJaTH TEXHIYHI
BUMOTM Ha MPOEKTYBAaHHS PI3HUX MPHUCTPOIB CHOIYyUYEHHS BUPOOIB 0OUMCIIOBAIBHOI
TEXHIKH, a TAKOXK CAMOCTIHO OCBOIOBATH I110Ch HOBE, III0 HEMUHYYE Oye 3'IBIATUCS
B 00J1aCTI MIKPOEJIEKTPOHIKHU B X011 HAYKOBO-TEXHIYHOTO MIPOTPECY.
IIporpamui kommnereHTHOCTi. JlucuuriiHa Mae JONOMOITH CHOpPMYyBaTH Y
CTYJEHTIB TaKi KOMIIETEHTHOCTI:
K3 1. 3gaTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYALISX.
K3 2. 3nanHs Ta po3yMiHHS OPEeIMETHO1 00JacTl Ta pO3yMIHHA Mpodecii
K3 4. BMiHHS BUSIBISAITA, CTaBUTU Ta BHPIIIYBaTH NpoOIeMH 3a MNpodeciiHuM
CIPSMYBaHHSIM.
K3 5. 3gatHicTh 10 no1IyKy, 0OpoOJIeHHs Ta aHai3y 1HpopMarii
K® 3. 3pgartHicTh 10 BHUKOPHCTaHHS NPOrpaMHUX Ta MPOTrPaMHO-aNapaTHUX
KOMILJIEKCIB 3ac00iB 3axucTy iHpopmarlli B iHGOpMaIiitHO-TeIeKOMYHIKAIITHIX
(aBTOMaTH30BaHUX) CUCTEMaX.
K® 6. 3naTHicTh BiIHOBIIOBATH IITaTHE QYHKIIOHYBAaHHS 1HQOPMAIIHHUX,
1H(}OpMaIIHHO-TEIEKOMYHIKAI[IHHUX (aBTOMAaTH30BAaHUX) CUCTEM ITICIIs peai3artii
3arpo3s , 3/1iCHeHHs KidepaTak, 3001B Ta BIIMOB Pi3HUX KJIACiB Ta MOXOXKECHHS.
K® 7. 3naTHicTh BpoBaKyBaTu Ta 3a0e3nedyBaTu (DyHKIIIOHYBaHHS KOMIUIEKCHUX
CUCTEM 3axMCTy iH(popMallii (KOMIIJIEKCH HOPMAaTUBHO-TIPABOBUX, OPTaHi3allliiHUX Ta
TEXHIYHUX 3aC001B 1 METOA1B, IPOLEAYP, TPAKTUIHUX PUHOMIB Ta 1H.)
K® 10. 3natHicTh 3aCTOCOBYBAaTH METOJIM Ta 3aCO0U KpunTorpadiHoro ta
TEXHIYHOT0 3aXHCTy 1H(popmalii Ha 00’ ekTax 1H(OPMALIITHOT TISITBHOCTI.
K® 12. 3parHicTh aHamidyBaTH, BUSBISTH Ta OI[IHIOBAaTH MOKJIMBI 3arposu,
ypa3nMBOCTI Ta JAecTaOUl3ylo4l YWHHUKM 1HQOpPMaLIMHOMY MpPOCTOpPY Ta
iH(opMaIiiHUM pecypcaM 3TITHO 3 BCTAHOBJICHOKO TOJITUKOIW 1H(POPMAIIHHOT
ta/abo kibepOe3neKu.
IIporpamMHi pe3yJbTaTi HABYAHHS.
B pe3ynbTaTi BUBUECHHS TUCIUTUIIHU CTYJICHTH MAlOTh IOCSATTH TaKl IPOrpamMHi
pe3yJabTaTH HaBYAHHS:
[TPH1 — BuUKOpPUCTOBYBaTM BHBYEHHI Martepial y HOBHUX CHUTYallisiX 3 3aXHUCTy
1HTEJIEKTYaIbHOI BJACHOCTI.
[IPH3 — cucTeMHO MHUCIUTH Ta 3aCTOCOBYBAaTHM TBOPYI 3A10HOCTI 10 (popMyBaHHs
MPUHIIUIIOBO HOBUX 1JICH.
[TPHS5 — ypaxyBaHHS yKpaiHCHKOTO 1 3aKOPJOHHOIO TOCBIY MPU IPOEKTYBaHHI.



[TPH6 — 3acTocoByBaTH 3HAaHHS 1 PO3YMIHHS A iAeHTU(iKalii, GOpMyTIOBaHHS 1
pO3B’sI3aHHS 3aBIaHb 31 CHEIAIbHOCTI, BUKOPUCTOBYBATH BiJOMI METOIH.

[TPH7 — po3po0asiTi  Ta BU3HAYATH MNUISIXW MiJBUIICHHS €HEProe(eKTUBHOCTI
OOYHUCITIOBAILHUX CUCTEM.

[TPH11BukopucTOBYBaTH OTPUMAHHI TOCBI/ MIPHU BUPILICHHI HOBUX 3aBaHb;

[TPH13 — po3pobsiATh Ta BU3HAYATH NIISXH MABUIIEHHS MPOAYKTHBHOCTI
IPOrpPaMHO-TEXHIYHUX KOMILJIEKCIB T4 CUCTEM.

[TPH16 — po3pobnATi Ta BU3HAYaTH LUSIXM ONTHUMI3aIlll eHeproeeKTUBHUX
MPOrpaMHO TEXHIYHUX KOMILJIEKCIB Ta CUCTEM.

[IPHI9 BosomiTé 1H(OpMAIE€0 IIOJ0 ICHYIOUOTO CTaHy peded B Talysi
MPOrpaMHOro 3a0€3MeYeHHs MPOrPaMHO - TEXHIYHUX KOMILJIEKCIB;
Mixkaucnumninapui  3B’s3km.  [ucnumiina (BB1.5) 0Oa3yerbcs Ha 3HaHHSX,
OTpUMaHUX IIiJI Yac BHBYCHHS JUCHUUIUIIH Yy IIMKII 3arajibHoi 1 IpodeciiHoi
MITOTOBKH, NepeadauyeHnX HaBYaIbHUM IJIAHOM CHEI[1aIbHOCTI.

Hucuurutina (BB1.5) 0a3yeTbcss Ha 3HAHHAX, OTPUMAHUX MPH BUBYCHHI
macuuIuiie: - MikpomnponecopHi  cuctemu’, "KoMIT'roTepHa —€lEeKTpOHIKa 1
CXEMOTEXHIKa".

Martepian, 3acBoeHMiA T yac BUBYCHHS 1iel aucnuiniiny (BB1.5), € 6azoro ms
JUCLMILTIH 13 HUKITY TpodeciifHOl MIATOTOBKY, a caMe: “ MIKpOompoIecopHi CUCTEMU
3axucty iH(opmarii KII 7, “IIporpamue 3abe3neueHHs] MIKPOIMPOIIECOPHUX CHUCTEM
3axucty iHpopmarii”’, " AmapaTHi Ta mOporpamHi 3acobu 3axucTy 1H(opMarlii
" “KOMIUIEKCHI CHUCTeMM 3aXUCTy 1H(OpMaIlli: MPOEKTYyBaHHS, BIPOBAKEHHS,
cynposin KIT”, “/luninoMuaunii nmpoekT 6akangaBpa’.

3. Ilporpama HaBYAJIbHOI AUCHUILIIHA
Moayas 1
3micToBHuI moayJsb 1. [atepdeiicu T1I1.

Temal. Berym.

[Ipeamer 1 3aBnanHg aucuuruniad. Knacudikamis cucteMHUX 1 1HTEpQeiciB
nepudepiitHuX TPUCTPOIB, iX KOPOTKA XapaKTEPUCTUKA 1 O0JACTh 3aCTOCYBaHHS.
OCHOBHI TEPMIHU Ta BU3HAYEHHS.

Tema2. [TocimoBHI KaHATH 3B'SI3KY.

JIinii 3B'A3Ky, CHOCOOM MOAYJISLIT CUTHAMIB, 3alUC JAHUX HA MAarHiTHUN HOCIH.
[IporpamoBanuii mocnigoBHUM 1HTepdeiic, (yHKIIIOHATbEHE TO3HAYEHHS, OINC
poOOTH, TUMYACOBI JiarpamMu poOOTH, MPOTPaMyBaHHS.

Tema 3. IlocminoBHi iHTEpdeEicH.

Iarepdeiicu: RS232C, RS422, RS423, RS485, USB, 12C, SPI, MIDI, HART.
OyHKIIIOHAIBHE ~ OMHUC, PEXUMU POOOTH, THUMYACOBl JiarpamMud  poOOTH,
porpaMyBaHHS.

Tema 4. CyyacHi cucteMu BBOAY iH(pOpMaIlii.

KoHncrpykuis 1 mpuHIun po6otu rpadiunux manimynsropis: Mouse, Touch-
screen, Touch-pad. ®@i3uunuii mpuHIUT poOOTH, OCOOIMBOCTI KOHCTPYKIii, (hopmar



IpPEJICTaBICHHS JaHUX. AJITOPUTMH OTpuUMaHHs KoopauHat. [lpuHimn po6otu
CKaHepa.
Tema 5. biomerpuuni cucremu igeHTHPIKAIIT 0COOH.

Knacudikamist 6GiomeTpuaaux cnoco0iB ieHTHdiKaiii ocoOu. XapakTeprucTuka
CTaTUYHUX 1 AMHAMIYHUX METO/IB 010MeTpUYHOI ineHTH(iKalli ocoon. KoncTpykiis
1 p13UyH1 TPUHIUIHN POOOTH PI3HUX CKaHEPiB 010METPUUHUX MapaMeTpPiB JIIOIUHHU.
Anroputmu o0poOku iH(opmMalii OTpUMaHOT BiJ JaTUYHKIB.

MoayjabHui KOHTPOJb 1.

3micToBHMIA MOaYJIb 2. 3aco0H ieHTH(]IKAIT Ta HAKOTMYYBayH.

Tema 1. PagiouacToTHi 3aco0u imeHTH]IKAIII].

Knacudikamis paaiodacToTHUX crnoco0iB iaeHTUdiIKamii. XapaKTepucTUKa
paziodyacToTHUX MeTOJIB iAeHTHdiKaiii. KoHcTpykilis 1 ¢i3UdHI OpUHIMIK POOOTH
PI3HMX CKaHepiB pajiodyacTOTHUX MITOK. AJTOPUTMHU OOpoOKM iHGopMmalii
OTPUMAaHOI BIJl JATYHKIB.

Tema 2. PKI nucmnei.

Koncerpykuis 1 ¢13uuni npuHuunu pobotu pizHux BuaiB PKI marpuis.
Anroputmu BuBeaeHHs 1H(popmarii Ha PKI marpunio. Ctpykrypa konTposaepiB PKI
MaTpHllb, OCHOBHI CXEMHU M1JKIIOYEHHSL..

Tema 3. Cuctemu mpuxoByBaHHS 1H(pOpMaIIii, 10 TepeIAETHCS.

Krnacudikarist MeTO1B MPUXOBYBAHHS 1H(OpMAIIi, 1110 IEPETAETHCA.
[TpuxoByBanHs iHGOpMAIIil pU TIepeaaBaHHi ay 1o Ta Bijgeo ¢aitnis. [lonepeane
3alryMIICHHS 1H(GOpMaIlii, 1110 Iepe1acThCs.

Tema 4. HakonmuyBaui Ha ONTUYHUX 1 MarHiTHUX Hocisx. [aTepdeiicu ATAPI
1 SCSIL

OyHKIIIOHYBaHHS, THUMYacoBl JiarpaMu  poOOTH, OMHC aPXITEKTYypH,
nporpamMyBaHHs, cuctemMa komaHa. KoHCTpykiiis 1 TpUHIUNU (YHKIIOHYBaHHS
HAKOIMMWYyBaviB HAa OPCTKUX MArHITHUX JMCKaX, HA THyYKUX MarHiTHUX JUCKax, Ha
ONTHYHUX JTUCKaX.

Tema 5. Cucremu popMyBaHHSI BUIIQJIKOBOI Ta TMCEBIOBUMAAKOBOI HUGPOBOT
MOCJI1JIOBHOCTI.

['eneparopu OLI0T0 Ta POKEBOTO HIYMY, PEKHUMHU pOOOTH, TUMYACOBI JlarpaMu
po0OoTH, IPOTPAMyBaHHSI, CXEMH BKJITFOUCHHSI.

MoayabHUH KOHTPOJIb 2.



4. CTPpyKTYpa HABYAJIbHOI JUCHUILIIHA

Ha3Bu 3MICTOBHUX MOJYJIB 1 TEM

Kinekicts rogmua

Jlenna ¢opma

Yceboro VY Tomy umcii
n | n | mb6. |cp.
MoayJs 1
3micToBHMI MOayJIb 1
Tema 1 Beryn 10 HaBYaIbHOT AUCITUTIIIHA
“ MiKpOIIpOIIECOPHI CUCTEMHU 3aXUCTY 4 2 2
iHdopMmarii”
Tema 2. [locnitoBHI KaHAJIN 3B'SI3KY. 14 4 4 6
Tema 3. TlocninosHi inTEepdeiicu. 14 4 4 6
Tema 4. CyuacHi cuctemu BBOAY 1H(pOpMaIlii. 16 4 4 8
Tema 5. bioMerpuuHi cuctemu ieHTA(IKALIIT
0co0u. 12 2 4 6
MoayJbHHH KOHTPOJBb 1
Pa3om 3a 3micTOBHUM MoayJieM 1 60 16 16 | 28
Tema 1. PagiodacTtoTHi 3aco0u iieHTU]IKAIIT 4 2 2
Tema 2. PKI nucmnei. 14 4 4 6
Tema 3. Cuctemu nmpuxoByBaHHS iH(OpMAIIii,
10 MEePEIAE€ThCS. 14 4 4 6
Tema 4. HakonnuyBadi Ha ONTUYHUX 1
marHiTHUX Hociax. [arepdeiicu ATAPI 1 SCSI. 16 4 4 8
Tema 5. Cucremu hopmyBaHHS BUIIAIKOBOI Ta
TMICEBIOBUIIAIKOBOT ITU(POBOI MOCITITOBHOCTI. 12 2 4 6
MoayJibHMH KOHTPOJIb 2
Pa3om 3a 3MicTOBHMM MoOayJiem 2 60 16 16 | 28
Ycboro roguH 120 | 32 32 | 56
5. Temu ceMiHAPCHKHUX 3aHATH
No KinbkicTs
W Ha3zsa temu FoHH
He nepenbaueno
Pazom
6. Temu NpaAKTUYHUX 3aHSATH
No KinbkicTs
i Ha3zBa temu -
1 He nependaueno
Pazom




7. Temu 1a00paTOPHUX 3aAHATH

No
3/11

HasBa remu

KinekicTs
TOIVH

OsHaifoMmyieHHST 3 pOOOTOI0 OTJIAJOYHOTO KOMILICKCY JUIS
MmikpokoHTpoJsiepiB CYGNAL C8051FxxX..

4

Po3pobut mporpamy s GpopMyBaHHS — ITOCHIAOBHOCTI

IMITyJTCiB 3 BUKOPHUCTAHHSAM MiKPOKOHTpOJIEpa 3a JOMOMOTOIO
iHTepdeiicy UART.

8

Po3pobuti mporpamy [Uisi BUMIpPIOBaHHS TEMIIEpaTypH 3a
nornoMoror tepmoaarunka DS1621, DS1624 (ma BuOip) 1
nepenavy iHdopmartii yepes nocuioBHui iHTepdeiic Ha [TK

Po3pobuti mporpamy [isi BUMIPIOBaHHA TEMIIEpaTypu 3a
nomoMororo tepmomarunka DS1821, DS1820 (ma BuOip) i
nepenauy iHgopmariii yepes nociigoBHuid iHTepdeiic Ha TIK 1
nepenavy iHdopmallii uepes nociiioBaui iHTepderic Ha [1K

Po3pobutu nporpamy st BUMIpIOBaHHS TEMIIEpaTypH 3a
nomnomororo Tepmoaatanka DS1621, DS1624, DS1821, DS1820
(na BubOip) 1 mepenauy iHboOpMaIlii uepes MociIiTI0BHUMA
iHTepdeic Ha MATPUIIO HHINKATOPIB

Pa3zom

32

8. Camocriiina po6orta

No
3/11

HaszBa remu

KinekicTh
TOIVH

BianmpaitoBanust  sekiiHoro wMarepiany. O3HailomJieHHS 3
cucTeMoro koManJ. Po3poOka nporpam.

8

BianpaitoBanusi nekiiiiHoro matepiany. Po3poOka mporpamu
Juist (hOpMYBaHHS TTOCJIIIOBHOCTI IMITYJIbCIB 3 BUKOPHUCTAHHSAM
MIKPOKOHTpoJIepa 3a nonomororo intepdeiicy UART..

12

BianpairoanHs JiekiiiHoro marepiany. Po3poOka mporpamu
JUIsl BUMIPIOBAHHS TEMIIEPATYpH 3a JOMOMOrOK TepMOAaTurKa
DS1621, DS1624 (ma BuOip) i mepemauy iHdopMalii yepe3
nociioBHuM 1HTEepderic Ha [1K.

12

BiampaitoBanust nekiiiHoro matepiany. Po3pobOka mporpamu
JUTSl BUMIPIOBAHHS TEMIIEPATypH 3a JOMOMOTOI0 TepMOJaTUrKa
DS1821, DS1820 (ma BuOip) 1 mepemauy iHdopmailii yepes
nocminoBuui iHTepdeiic Ha [IK 1 mepenauy indopmari depes
noctiioBHuM iHTepderic Ha [1K.

12

BignpairoanHs JiekiiiHoro marepiany. Po3poOka mporpamu
nporpamMy JJis BHUMIPIOBAHHS TeMIEpAaTypu 3a JOMOMOIOIO
tepmonaruuka DS1621, DS1624, DS1821, DS1820 (na BuOip) i
nepenavy iHdopmaiii uepe3 MOCTIAOBHMM 1HTepdelc Ha
MaTPUIIO0 UHIUKATOPIB.

12

Pazom

56




9. InguBinyaabHi 3aB1aHHS

He nepenbaueno.
10. MeToau HaBYaAHHS

[IpoBeneHHsT ayaUTOPHUX JIEKIid, JTaOOpPaTOPHUX 3aHATh, KOHCYNbTaIlld, a
TaKOX CaMOCTIiifHa poOOTa CTYICHTIB 3a BiIMMOBITHUMH MaTepiagamMHu.

11. MeToau KOHTPOJIIO

[IpoBeneHHST MOTOYHOTO KOHTPOJIO, MHUCHMOBOTO MOMIYJIBHOTO KOHTPOJIO,
M1JICYMKOBUM KOHTPOJIb Y BUTJISA/II 1CTIUTY.

12. Kpurepii ouiHioBaHHS Ta po3noaija 0aJiB, IKi OTPUMYIOTH CTYI€HTH

12.1. Posmomin OGaiiB, SIKIi OTPUMYIOTh CTYJIEHTH (KUIbKICHI KpHUTEpIi
OL[IHIOBAHHS )

CkJ1a10Bi HABUAIBHOT banu 3a ogHe 3aHATTS KinpkicTs 3ana1h | CyMapHa KiJbKICTh
poboTu (3aBIIaHHSA) (3aBl1aHb) OaitiB

3micToBHUIT MOaYab 1

Po0Oora Ha nexuisax 0...0,6 8 0...5

BukoHaHHS 1 3aXUCT 0..10 2 0...20

1a00paTOpPHUX POOIT

Mo 1yIbHUI KOHTPOJIb 0...25 1 0...25
3MicTOBHUIT MOAYJIb 2

Pobota Ha nexiisax 0...0,6 8 0...5

BukonanHs 1 3aXHuCT 0..10 2 0...20

71a00paTOpPHUX POOIT

MoynpHHI KOHTPOJIb 0...25 1 0...25

Ycboro 3a cemecTp 0...100

CemecTpoBU KOHTPOJb y BUTJIANI ICIHUTY MPOBOJUTHCA y pas3l BIJAMOBH
CTyJIeHTa BiJl OaJliB MOTOYHOTO TECTYBaHHS ¥ 3a HASBHOCTI JOMYCKY 10 icnuTy. I1ig
Yac CKJIaJaHHs CEMECTPOBOIO ICIIUTY CTYJACHT Ma€ MOXKJIMBICTh OTPUMATH MaKCUMYM
100 6ari..

biner mns icnuTy CKIAa€EThCs 3 TPHOX TECOPETUUHUX 3alMHMTaHb, MAaKCHMaJlbHA
KIJBKICTB 3a KOJKHE 13 3aIUTaHb, ckiagae 33,3 OaiB.

12.2. SIxicHi KpuTepii OI[IHIOBaHHS.

HeoOxigHuit 06csT 3HaHb 1J1s OJep>KaHHs TO3UTUBHOI OI[IHKU:

- 3Hatd 0a30Bl TOHATTS TEOpili OJHO KPUCTAIBHUX MIKPOIPOLECOPIB 1
MIKpPOKOHTPOJIEPIB, BUIU 1 XapaKTEPUCTUKU JIiHINA 3B'SI3KYy, MEPEHIKOAM Ha JIHIAX
3B'SI3KY, Y3TOJ>KEHHS JIIHIN 3B'SI3KY;



- 3HaTU OCHOBHI orepaillii Ha iHTepdeici 1 anapaTHy MIATPUMKY IIUX OTeparlii;
- 3HATH OCHOBHI THMH CHUCTEMHHX IIMH 1 YMITH TPOEKTYBaTH CXEMH
H1AKIIOYEHHS IHTEP(EHCiB 10 MIKPOIIPOLIECOPHOT CHCTEMH.

HeoOximuuii 06¢sT BMIHB I OCpKAaHHS MTO3UTUBHOI OIlIHKH:

- YMITH NPOEKTYBAaTU MOJyJb IEpU(epiiHOT0 MPUCTPOIO;

- YMITH MPOEKTYBaTH MOJAYJIb CTaTUYHOTO OMNEPATHBHOTO 3alaM'sTOBYHOUOTO
IPUCTPOIO;

YMITH TPOEKTYBAaTH OOJAIUTYyBaHHS CIOJIYYEHHsS 3 MIATPUMKOIO aJpECHOrO
oOMiny;

YMITH TPOCKTYBAaTH OOJIAIITYBaHHS CIOJYYEHHS 3 MIATPUMKOIO OOMIHY IO
NEpEPUBAHHIO;

- YMITH BHUKOPUCTOBYBAaTM OTpPUMaHi 3HaHHS JUIsl palliOHaIbHOrO BUOOpPY
€JIEMEHTHOI 0a3u Tmpu po3poOIl PI3HUX KOHTPOJIEPIB 1 CXEM yHpaBIiHHS
nepudepiiinum obnagHaHHAM. CTyA€HT TNOBHHEH BMITH OOIPYHTOBAaHO 3a/aTu
TEXHIYHI BUMOTH Ha IPOEKTYBaHHS PI3HUX BHUPOOIB OOYMCIIOBAIBHOI TEXHIKU
BUKOPUCTOBAHUX JIJISl 3aXUCTY 1H(POpMALIii

12.3 Kpurtepii o1iHIOBaHHSI pOOOTH CTYACHTA MPOTITOM CEMECTPY

3anpoBisibHO (60-74). [Toka3zaTi MiHIMyM 3HaHb Ta YMiHb. 3aXHCTUTH HE MCHIIIE
80% Bix yCiX 3aBJaHb TPAKTUYHUX 3aHSTh.

Joope (75-89). Tepao 3HaTH MiHIMYM, 3aXHCTHTH He MeHIne 90% 3aBmaHb
MPAKTUYHUX 3aHSTh.

Bigminno (90-100). 3matu BCi KOHTPOJIBHI TOYKH 3 OI[IHKOIO «BIIMIHHOY.
JIoCKOHAJIBHO 3HATH BC1 TEMH Ta YMITH iX 3aCTOCOBYBATH.

IIIkana ouiHOBaHHA: 0aJIbHA | TPaAULIHHA

Cywma Gazis OLIiHK.aU 3a Tpa{[I/IHiI‘/JI.HOIO IIKAJIOO '
Icniut, nudepeHmifoBaHmi 3aTiK 3amik
90 — 100 Biagminao
75 -89 Jlobpe 3apaxoBaHO
60— 74 3a10BIJILHO
0-59 He3anosiisHO He 3apaxoBaHo

13. MeToauuHe 3a0e3neuyeHHs

KoHcriekTn nexiiid, METOAUYHI pPEeKOMEHAAIlii 3 TPOBEICHHS  MPaKTUYHUX
3aHSTh.
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