MIHICTEPCTBO OCBITHU I HAYKH YKPATHU

XapkiBChbKHMil HALIOHAJILHUM YHIBEPCUTET Palioe/IeKTPOHIKH

OCBITHBO-IIPO®ECIMHA ITPOIT'PAMA

«MIKpO-Ta HAHOCJICKTPOHIKA)»

nepmoro (0akajJaBpCcbLKOro) piBHs BUIIOI OCBIiTH

3a cneniajgbHicTIO 176 Mikpo- Ta HAHOCHCTEMHA TEXHIKA

rajaysi 3Hanb 17 EJeKTpOHiKa, aBTOMATHU3AIliS TA €JIeKTPOHHI KOMYHiKaIil

KBanigikanis: «bakajaBp 3 Mikpo- TAa HAHOCHCTEMHOI TeXHIKW)

3A%HO BYEHOIO PAJIOIO XHYPE
3acrtynauk I'osioBu BueHnoi paau - Oaexkcanap @®PUIUITEHKO

(up@rpkon Bin " 31" 01___2023p.Ne _1_)

B.o. pexTopa Irop PYBAH
(makaz Big " 02" 2023 p.Ne _19)

OcBiTHs nporpama BBOI% B airo 3 01.09.2023 p.

Xapkie 2023 p.



JINCT IIOTOJIZKEHHA
ocBiTHBO-1podeciiinol nporpamu « Mikpo- Ta HaHOeJIeKTPOHIKa»
cneniajgbHOcTI 176 Mikpo- Ta HAHOCHCTEeMHA TeXHIKa
Iepuioro piBHA BHINOI OCBITH

HOI'O/IZKEHO
Ilepumii mpopekTop
: Irop PYBAH
«26 » 0Ol 2023p.
Hagampauk Biaauty JIA ta BC340 Hauvanpauk HABIAIIBHOTO BUIJILTY
"_i‘/%éﬂ)‘&-‘% Cepriit MAKAIIIEB ~ Aniza MIXHOBA
€96 Y  ciuypg 20 23p. « 26" _ ciung 2023 p.
PosrngayTo Ha 3acijiaHH1 BueHoi paqu PosrnguyTto Ha 3aciiansi kadeapu MEEITIT
dakynprery EJIBI IIpotokon Big 09.01.2023 p.Ne 1
IIporokon Bix 23.01.2023 p. Ne 1 3aBiayBau kadenpu MEEIIIT
Jexan daxynprery EJIBI =
(;f(-mg,_,x' Anaroriit BACSIHOBUY
Irop BOHJIAPEHKO
oS AT ;;N
y/ / IHCTATYT

Ipeacrasuuku podoroaasuis {f [ '":‘:j‘:if';-"’;‘iiii!‘f.'! "

i . 0.5.YCHKOBA

i | n 11 |:m-a,lhz10¥
38LT)/HHHK JAAPEKTOpa 3 Ha)"KOBOI pODO TH 1 ' A

IncTutyTy paniodizuku Ta enexrponiku iM. O.51. Ycu‘i;\ona

HamnionansHnoi akagemii Hayk Ykpainu Nap vl b [Opiii JIOI'BIHOB

IlpeacTaBHAK CTYAeHTCHKOI0 CAMOBPS/IyBAHHS R —
B. 0. ronosn cryaenTcekoro cenary gaxynsrery EJIBI }f,é// f///ﬁ/ Spocnas CKUJIAHEHKO

PO3POBJIEHO &

IIpoexTHa rpyna:

KepiBHHK IIPOEKTHOI TPYIIH: "
Boragapenko Irop MukonaioBud, JOKT. ()i3.-MaT. HayK, i /""'--L ;".'é e
npodecop, 3aBiayBad kadeapu MEEIIIT //I
XHYPE

YJIeHU MPOEKTHOI TPYIIH:

ITamenko Omnexciii I'eopriiioBHY, KaHJI. ¢i3.-MaT. HayK,
JIOIIeHT, AomeHT Kadeapu MEEIIIT

XHYPE

I'myxoB Omner BiktopoBud, KaHA. (p13.-MaT. HayK,
noteHt kageapu MEEIIIT

XHYPE




INEPEIMOBA
P03p001eHO TPOEKTHOIO TPYIIOK0 Y CKIIA/II:

KepiBHUK MPOEKTHOI TPyTIH:
Bbonpapenko Irop MukomnaitoBud, 10KTOp (pi3uK0O-MaTeMaTHIHUX HaYK, Ipodecop,
3aBimyBad kadeapu MEEIIIL, ¢akynsrery EJIBI XHYPE.

YJeHu IPOEKTHOI TPYIIN:

[Mamenko Onekciii ['eoprifioBuy, kanauaat Gpi3MKO-MaTeMaTUYHUX HAYK, TOIEHT,
nouent kadeapu MEEIIIL, daxynsrery EJIBI XHYPE;

['myxoB Oner BikropoBud, kaHauaat pizuko-MaTeMaTUYHUX HAYK, JOLIEHT
kadenpu MEEIIII, ¢pakynsrety EJIBI XHYPE.



1 IIpogiab ocBiTHLOI porpamu «MiKpo- Ta HAHOEJIEKTPOHIKA»
3a cneniaJbHOCTIO 176 Mikpo- Ta HAHOCHCTEMHA TeXHIKa

1 — 3arajabHa iHdopMmanis

IloBHa Ha3Ba
3aKJjIay BHIIOI
OCBiTH Ta
CTPYKTYPHOTO
miapo3ainy

XapKiBCbKUH HAIlIOHATBHHUI YHIBEPCUTET PATI0CIECKTPOHIKHI
®DaxynbTeT eNEKTPOHHOT Ta O10METUYHOI 1HXKEHEPIi
Kadenpa MikpoeneKTpoHiKH, eIEKTPOHHUX MPUJIAIIB Ta IPUCTPOIB

Cryninb BUIIOT
OCBiTH Ta Ha3Ba
kBaJi(ikauii B
JTUTIJIOMi

bakanasp
bakasnaBp 3 MiKpO- Ta HAHOCUCTEMHOI TEXHIKU

Odiuiiina Hazpa
OCBITHBOI
nporpamMu

Mikpo- Ta HaHOEJIEKTPOHIKa

Tun quniomy Ta
00CATr OCBITHHOI

Junnom OakanaBpa, onuanaHNM, 240 kpenutiB €KTC, TepMin HaBYaHHS 3 POKHU
10 micsniB (2 poku 10 micsiB)

NporpamMu
HasiBHicTH CepTtudikar npo aKkpeauTaIio CreniaibHOCTI
akpeauTanii Big 19.03.2018 p. Ne. V]1 21001344
Ctpok nii ceprudikary: mo 01.07.2027 p.
Iuka/piBeHb HPK VYxkpaiau — 6 pisens, FQ-EHEA- nepmmii pisens, EQF-LLL — 6 piBenb
IlepenymoBu HasiBHiCTh TOBHOI 3arajibHOI cepeIHbO1 OCBITH (200 OCBITHRO-KBaMi(iKaliiHUN
piBEHBb MOJIOZIIIOTO CIICIiAIiCTa)
Moga YKpalHCcbKa MOBa
BUKJIAIAHHA
Tepmin aii Jlo moBHOTO 3aBepIlECHHS MEepioy HaBUYaHHS 00 HACTYITHOTO OHOBJICHHS
OCBITHBOI Iporpamu
NporpamMu
InTepuer-agpeca |https://nure.ua/abituriyentam/spetsialnosti-ta-spetsializatsiyi/spetsialnist-176-
NOCTiHHOTO mikro-ta-nanosistemna-tehnika/bakalavr-176-mikro-ta-nanosistemna-
poO3MillleHHSI tehnika/osvitnja-programa-mikro-ta-nanoelektronika
ONHCY OCBITHBOI
nporpamMu

2 — MeTa OCBITHBOI IPpOrpamMu

HaOyTTs koMIeTeHTHOCTEH!, 1oCTaTHIX A nmpodeciitHol AisIbHOCTI Y cdepl 3aCTOCYBaHHS MaTepiajiB
Ta TEXHOJIOT1H, pO3B’sA3aHHs CIEHIAI30BaHUX CKJIAIHUX MPAKTUYHUX Ta TEXHOJIOTTYHHUX 3a/1a4
PO3pOOKH, MPOEKTYBAHHS, BAPOOHUIITBA, MOHTAXY, €KCIUTyaTalii, TEXHIYHOI'0 0OCIIyTOBYBaHHS,
PEMOHTY Ta MOJIepHi3allli eJIeKTPOHHUX MPUIaaiB PI3UYHOro Ta 610MEAUYHOTO MPU3HAYEHHS], MIKPO-
Ta HAHOCUCTEMHOT TEXHIKH 1 FeJlIOEHEPreTHKH, 1110 XapaKTePU3YIOThCSI KOMITJIEKCHICTIO Ta
HEBH3HAYEHICTIO YMOB.

3 — XapaKTepHCTHKA OCBITHBOI IPOrpaMHu

IIpexmerHa
obJacTh (rajaysb
3HaHb,

17 EnexTpoHika, aBTOMaTH3aLlisl Ta €IEKTPOHHI KOMYHIKAII1
176 Mikpo- Ta HaHOCUCTEMHA TeXHiKa

cneniajbHiCTh)

Opienranis OcBiTHBO-TIpOdeciiiHa Tporpama

OCBITHBOI [Tporpama 30pieHTOBaHa Ha popMyBaHHS (axiBlis, 34aTHOTO PO3B’A3yBaTH
NnporpamMu CKJIa/IHI CIieliaai3oBaHi 3a/ayi, OB’ sA3aHi 3 po3po0OKOI0, BUPOOHUIITBOM,

eKCIUTyaTaIl€ro 1 pPeMOHTOM MIKPOEJIEKTPOHHUX MPUCTPOIB Ta HAHOCHCTEM Ha
1HKEHEPHO-TEXHIYHOMY PiBHI npodeciiHol NisIIbHOCTI

OcHoBHuii gokyc
OCBITHBOI

3aranpHa BHIIA OCBITa NepuIoro (6akaniaBpcbKoro) piBHs B ramysi 17
Enextponika, aBTOMaTu3allis Ta €IEKTPOHHI KOMYHIKAIIIi 3a creniaibHocTio 176




NporpamMu Ta

Mikpo- Ta HaHOCHCTEMHA TEXHIKA.

cnemiamizamii KirouoBi crioBa: MIKpO€JIeKTpOHIKa, HAHOETIEKTPOHIKa, HAHOCUCTEMH, MIKPO- Ta
HAaHOKOMIIOHEHTH, HAHOTEXHOJIOT1i.

OcodsmBocTi [{inecnipsiMoBaHe, MOTIUOIeHE BUBYCHHS (P13UKH TBEPAOIO Tija, TBEPIOTUILHOT

Nporpamu MIiKpOEJIEKTPOHIKH, (PI3UIHUX OCHOB MIKPO- T2 HAHOCUCTEMHOT TEXHIKH,

JTUCIIUTIIIH 3 eJIEMEHTHO1 0231, IPUHIMIMIB (DYHKIIIOHYBaHHS, CY4acHUX
TEXHOJIOT1H KOMIT IOTEPHOT0 Ta TEXHIYHOTO MPOEKTYBAaHHs, BAPOOHUIITBA,
00CITyrOBYBaHHsI 1 KOHTPOJIFO BUPOOIB MIKPO- Ta HAHOCJICKTPOHIKH.

4 — HpI/IL[aTHiCTL BI/IHyCKHHKiB A0 MMpaneBJalITYBaAaHHA Ta NNOAAJIbIIOT0 HABYAHHSA

HpupaTHicTs 10
npaineBJaImTy-
BaHHA

Hassa npodeciit 3riqno HamionansHoro kinacudikaropa Ykpainu:
Knacudikarop npodeciii (K 003:2010)

1222 KepiBHUKM BUPOOHUYHUX MTIAPO3/LIIB y IPOMHUCIOBOCTI:

- MaicTep 3 KOMIUICKCHOI aBTOMaTH3aIlii Ta TeIeMEeXaHIKH

- MaiicTep 3 peMOHTY MPWJIAJiB Ta anapaTrypu

- MaiicTep 3 PEMOHTY TEXHOJIOTIYHOTO YCTaTKyBaHHS

- MaiicTep AOCIIIHOT YCTaHOBKU

3111 JlaGopaHTH Ta TEXHIKH, OB’ sI3aHi 3 XIMIYHUMH Ta HiI3HIHAMHA
JOCTIKEHHSAMU

- (haxiBelb 3 yIpaBIIiHHS €HEPro30epeKEHHSIM B OYiBIISX,

- (haxiBerp 13 HETPATUIIMHUX BUIIB CHEPTi.

3114 Texwniuni (axiBii B Taiy3i eJIEKTPOHIKH Ta TEIEKOMYHIKaIiH;
- TEXHIK-KOHCTPYKTOP,

- TEXHIK-TE€XHOJIOT.

3119 Inmi texHivHi (axiBii B ranysi ¢Gi3MUHUX HAYK Ta TEXHIKHU;

- 1abOpaHT,

- CTQXXHUCT-JOCTIIHHK,

- TEXHIK 3 TIJrOTOBKU TEXHIYHOI JOKYMEHTAIII1,

- IKeHep 3 eKcIuTyarallii (00CIyroByBaHHS ) MIKPO- 1 HAHOCUCTEMHOI TEXHIKH.
3133 OmnepaTopu MEIUYHOTO YCTATKYBAHHS;

- OIIepaToOp MEAUYHOTO YCTATKyBaHHS,

3139 Inmii oneparopu ONTHYHOTO Ta €IEKTPOHHOIO YCTAaTKYBaHHS;
- TEXHIK 3 JIIarHOCTUYHOT'O YCTAaTKyBaHHS,

- TEXHIK-OTIePaTop eNIEKTPOHHOTO YCTaTKyBaHHS,

- TEXHIK-TE€XHOJIOT 3 BUPOOHHIITBA ONITUYHUX 1 ONITUKO-EJIEKTPOHHUX MPUIIAJIiB.
3439 Inmii TexHiuHI PaxiBlii B rajy3i ynpaBiiHHS:

- (haxiBelb 3 oprasizaiii Ho0yTOBOro 00CIyroByBaHHs.

IMoxanabuie
HABYAHHSA

[IpomoBkeHHs HaBYaHHSI 33 TPOTPAMOIO MIATOTOBKH JIPYroro (MaricTepchbKoro)
PiBHS BHIIOi OCBITH.

5 — BukjagaHHs TA OLIHIOBAHHSA

Bukiaaganus ta

Jlekuii, mpakTH4Hi Ta JJaOOPaTOpHI pOOOTH, YYacTh Y MDKAMCIMIUTIHAPHUX
MPOEKTaxX Ta TPEHIHIaX, CAMOCTIHA poOOTa 3 BUKOPUCTAHHSM MIJPYYHUKIB,

HABYAHHA KOHCIIEKTIB Ta IIUIIXOM y4acTi y rpyrax 3 po3poOKH MPOEKTIB, KOHCYbTALIT 13
HAYKOBO-TI€IarONYHUMH CHIBPOOITHUKAMHU, M1JITOTOBKA KBaJIi(ikaliifHOi poOOTH
O1iHIOBaHHS HaBYAJIbHUX JIOCSITHEHb CTYACHTIB 3[1ICHIOETHCS 32 HALlIOHAJIBHOIO

OuinoBanusa IKajoro (BIAMIHHO, T100pe, 3a10BUTHHO, HE3aIOBLIILHO; 3apaXx0BaHo,
He3apaxoBaHo); 100-6anpHOM0 mkanorw ta mkanow EKTC (A, B, C, D, E, FX, F)

6 — IIporpaMHi KOMIIETEHTHOCTI
InTerpanbua 31aTHICTh pO3B’A3yBaTH CKJIA/HI CIieNiani30BaHi 3a/1a4l Ta MPaKTU4HI npobIemMH,
KOMIETEHTHICTh | I1[0 XapaKTepU3YIOThCsI KOMIUIEKCHICTIO Ta HEBU3HAUEHICTIO YMOB, ITiJ1 4ac

npodeciiHOT ISITBHOCTI y Taly31 MIKpO- Ta HAHOCHUCTEMHOI TEXHIKH, a00 y
npolieci HaB4YaHHS, 110 Nepeadaydae 3acTOCYBaHHS TEOpiil Ta METOIB
aBTOMAaTH3allii Ta eJIEeKTPOHIKU




3arajbHi
KOMIIETEHTHOCTI

(3K)

3K 1. 3paTHicTh 3aCTOCOBYBATH 3HAHHS y NPAKTUYHUX CUTYAIlisX.

3K 2. 3HaHHS Ta po3yMiHHS MIPEAMETHOI 00J1acTi Ta po3yMiHHS MPOdeciiHOl
JUSJIBHOCTI.

3K 3. 3paTHICTH CIIJIKYBAaTHUCS JIEPKaBHOI MOBOIO K YCHO, TaK 1 MHUChMOBO.
3K 4. 3patHicTh CHiNKyBaTHCSA IHO3EMHUMHU MOBaMH.

3K 5. HaBuuku BUKOpHUCTaHHS 1HGOPMAIIHHUX 1 KOMYHIKAIlIHHUX TEXHOJIOT1M.
3K 6. 3paTHiCTb BUMTHUCS 1 OBOJIOIBATH CyYaCHUMHU 3HAHHIMHU.

3K 7. 3maTHIiCTh 10 MONIyKY, 00poOJIeHHs Ta aHali3y iH(opMartii 3 pi3HUX
JOKEped.

3K 8. HaBu4ku Mi>kOCOOUCTICHOT B3aEMOII1.

3K 9. 3paTHicTh mpaIroBaTH B KOMaH/II.

3K 10. HaBwukwu 3iiicCHeHHS O€3MIE€YHO1 AiSUTHHOCTI.

3K 11. 3paTHIicTh OLiHIOBATH Ta 3a0€3ME€YyBaTH SIKICTh BAKOHYBaHUX POOIT.
3K 12. Bu3HaueHICTh 1 HAMOJETJIMBICTH MIOI0 MIOCTABICHUX 3aBaHb 1 B3ATUX
000B’SI3KIB.

3K 13. 3naTHiCTh peanizyBaTu CBOI IpaBa i 000B’SI3KH K YICHA CYCITIbCTBA,
YCBIAOMJIIOBATH I[IHHOCTI TPOMAJITHCHKOTO (BUIBHOTO J€MOKPATUYHOTO)
CYCHUIBCTBA Ta HEOOXIJHICTh HOTO CTAaJIOr0 PO3BUTKY, BEPXOBEHCTBA MIPaBa, MpaB
1 cBOOOT JTFOJIMHY 1 TPOMaJITHUHA B YKpaiHi.

3K 14. 3naTtHicTb 30epiratu Ta MPUMHOKYBATH MOPAJIbHI, KYJIbTypHi, HAyKOBI
IIHHOCTI 1 JOCATHEHHSI CYCIIbCTBA HA OCHOBI PO3YMiHHS icTOpii Ta
3aKOHOMIPHOCTEH PO3BHUTKY MPEIMETHOI 00J1acTi, i Miclis y 3araibpHil cucTeMi
3HaHb PO MPUPOJLY 1 CYCHUIBCTBO Ta Y PO3BUTKY CYCHIIbCTBA, TEXHIKH 1
TEXHOJIOTi, BAKOPHCTOBYBATH Pi3HI BUIU Ta (POPMH PYXOBOT aKTHBHOCTI ISt
AKTHBHOT'O BIJMIOYMHKY Ta BEJCHHS 3J0POBOT0 CIOCOOY KUTTH.

daxoBi
KOMIIETEHTHOCTI
cneniajbHOCTI
(PK)

@K 1. 3gaTHICT BUKOPUCTOBYBATH 3HAHHS 1 pO3YMiHHS HAYyKOBUX (DAKTIB,
KOHIEMIIii, Teopiid, MPUHIUIIIB 1 METO/IIB /Ui IPOEKTYBAHHS Ta 3aCTOCYBaHHS
MIiKpO- Ta HAHOCHCTEMHOI TEXHIKH.

OK 2. 3naTHicTh BUKOHYBATH aHANI3 IPeaIMeTHOI 00acTi Ta HOpMAaTUBHOL
JOKYMEHTaIli1, He0OOX1THOT JUI MPOEKTYBaHHS Ta 3aCTOCYBAaHHS MPUIIAJIIB Ta
HPUCTPOIB MIKPO- Ta HAHOCUCTEMHOT TEXHIKH.

O®K 3. 31aTHiCTh BUKOPUCTOBYBATH MaTeMaTU4HI IPUHIUIIH 1 METOIU IS
IPOEKTYBAaHHS Ta 3aCTOCYBAaHHS MIKPO- Ta HAHOCUCTEMHOT TEXHIKH.

O®K 4. 3maTHICTh 3aCTOCOBYBATH BIIMOBIIHI HAYKOBI Ta 1H)KEHEPHI METO/IH,
cydacHi iH(popMaliiiHi TEXHOJIOT] 1 KOMI'IOTEpHE POrpamMHe 3a0e3MeUCHHS,
KOMII'FOTEpHI Mepexi, 0a3u AaHuX Ta [HTepHeT-pecypcu i po3B’ sI3aHHS
npodeciifHuX 3a/1a4 B ragy3i MiKpo- Ta HAHOCUCTEMHOI TEXHIKH.

OK 5. 3narHicTh 11eHTU(DIKYBaTH, KJIACU(iKyBaTH, OL[IHIOBATH 1 ONTUCYBATH
IpoIlecH y MIKpO- Ta HAHOCHCTEMHIM TeXHilll 3a 10IIOMOT00 MOOY/IOBH 1 aHAJI3y
iX (I3MYHUX 1 MAaTEMaTUYHUX MOJENEH.

@K 6. 31aTHICTh 3aCTOCOBYBATH TBOPUYMI Ta IHHOBAIIITHUIA NOTEHIIa] B CUHTE31
IHKEHEPHUX PIIIEHb 1 B pO3p001l KOHCTPYKTUBHUX €JIEMEHTIB I€I10€HEPTreTUKH,
npuiatiB Gi3MYHOro Ta 610MeIMYHOTO MPU3HAUCHHS.

O®K 7. 3natHicTh pO3B’A3yBaTH 1HKEHEPHI 3a]aul B rajry3i MiKpo- Ta
HAaHOCHCTEMHOI TEXHIKU 3 ypaxyBaHHSM BCIiX aCIEKTiB po3pOOKHU, MPOEKTYBaHHS,
BUPOOHMIITBA, EKCILTyaTaIlii Ta MOJIepHi3aIlii.

@K 8. 3gaTHiCTh BU3HAYATH Ta OLIIHIOBATH XapaKTEPUCTUKHU Ta apaMeTpU
MaTepiajiB MiKpO- Ta HAHOCUCTEMHOI TEXHIKH, aHaJOTOBUX Ta IUPPOBUX
€JIEKTPOHHUX MPUCTPOIB, MIKPOIIPOLIECOPHUX CUCTEM.

OK 9. 3naTHicTh 3aCTOCOBYBATH Ha MPAKTHII raly3€Bl CTaHIApTH Ta CTaHAAPTH
SIKOCTI MIOJI0 MIKPO- T4 HAHOCUCTEMHOI TEXHIKH.

OK 10. 3paTHICTh pO3yMITH Ta 3aCTOCOBYBATH TEXHOJIOTIYHI MPUHIUIH
BUPOOHHUIITBA, BUITPOOYBaHHSI, EKCIUTyaTallil Ta pEMOHTY MIKpO- Ta
HAHOCHUCTEMHOI TEXHIKHM Ta 010MEINYHOTO 00JIaHAHHS.




OK 11. 3gaTHICTh BpaxOBYBaTH COIlialbHi, €KOJOTI4HI, €TUYHI, EKOHOMIYHI Ta
KOMEPIIiHHI MipKyBaHHS, 10 BIUTUBAIOTh Ha €()eKTUBHICTH Ta PE3YJIbTATH
1H)KEHEPHOT JISUTbHOCTI B TaTy31 MIKpO- Ta HAHOCUCTEMHOI €IeKTPOHHOI TEXHIKH.

7 — IlporpamMHi pe3yJibTaTH HABYAHHS

Mudp

3MmicT

ITPHI

3acTOCOBYBATH 3HAHHS MPHUHITUIIIB JIii MPUCTPOIB 1 CUCTEM MIKPO- Ta
HAaHOCHCTEMHOI TEXHIKM IPU IXHbOMY ITPOEKTYBAHHI Ta €KCILTyaTaii

ITPH2

3acTOCOBYBATH 3HAHHS 1 PO3YMIHHS MAaTEeMAaTUIHUX METOIB JIS
PO3B’sI3aHHS TCOPSTHUHUX 1 MPUKIIAIHUX 3a/1a4 MIKPO- Ta
HAHOCUCTEMHOI TEXHIKH.

ITPH3

3acToCcOBYBaTH 3HAHHS 1 pO3yMiHHS (13UKH, BIMIOBIIHI TEOPii, MO
Ta METOJIM JIJISl PO3B’I3aHHS MMPAKTUYHHX 3a7]a4 CUHTE3Y IIPUCTPOIB
MIKPO- Ta HAHOCUCTEMHOI TEXHIKH.

ITPH4

OniHroOBaTH XapaKTEepUCTUKH Ta MTApaMeTPU MaTepialliB MPUCTPOIB
MIKpO- Ta HAHOCUCTEMHOI TEXHIKH, 3HATH Ta PO3YMITH OCHOBH
TBEPJOTIJILHOI Ta ONITUYHOT EJICKTPOHIKH, HAHOCJIEKTPOHIKH,
eNIeKTPOTEXHIKH, aHAJIOTOBOI Ta IU(PPOBOI CXEMOTEXHIKH,
MIiKpOITPOIIECOPHOT TEXHIKH.

ITPH5

BukopuctoByBatu iHpopMaIiiiiHi Ta KOMyHIKalliliHi TEXHOJIOTI,
NPUKJIIA/IHI Ta CHeMialli3oBaHi MPOrpamMHi MPOAYKTH U PO3B’ I3aHHS
3a/1a4 IPOCKTYBAaHHS Ta HAIArO/KCHHS 00JIaTHAHHS TelliOCHePTeTHKH,
npuiaaiB Gi3MYHOI Ta G10METUYHOI EIEKTPOHIKH.

ITPH6

3acTOCOBYBATH HABUYKH IJIAHYBAHHSI TA POBEICHHS €KCIIEPUMEHTY
JUTSL IEPEBIPKY TIMOTE3 Ta JOCIIIKSHHS SBUII MiKpO- Ta
HAHOEJIEKTPOHIKH, BMITH BUKOPUCTOBYBATH CTaHIApTHE 00JIaTHAHHS,
CKJIaJIaTH CXEMH IPUCTPOIB, aHAJII3yBaTH, MOJCIIOBATH Ta KPUTUIHO
OI[IHIOBATH OTPUMaHI pe3yabTaTH.

ITPH7

JocmimKyBaTi XapaKTEPUCTHKH 1 TapaMeTpH MIKpO- Ta
HAHOCUCTEMHOT TEXHIKH, IPHIaiB Gi3uuHOl Ta OioMeTUIHOT
CJICKTPOHIKH 3 ypaxyBaHHSM IIJICH TOCIIPKSHHS, BUMOT Ta Crienu(iku
BUOpPAaHUX TEXHIYHHX 3aC00iB

ITPHS

BbynyBaTu Ta i1eHTH(IKYBaTH MaTeMAaTUYHI MOJIEN TEXHOJIOTTYHIX
00’€KTiB, BUKOPUCTOBYBATH iX MPU PO3pOOIIl HOBOI MIKpO- Ta
HAaHOCHCTEMHOI TEXHIKU Ta BUOOP1 ONTUMAJIbHUX PIlI€Hb.

ITPH9

[TpoekTyBaTu MPUCTPOi MIKPO- Ta HAHOCUCTEMHOI TEXHIKHU Y
B1JIOMOBIJTHOCTI /10 BUMOT 3aMOBHHUKA 1 HASIBHUX PECYPCHUX OOMEKEHB.

ITPH10

Po3po0isiTu TexHiuH1 3ac00U J1arHOCTYBaHHS TEXHIYHOTO CTaHy
MIKpO- Ta HAHOCHCTEMHOI TeXHIKH, NpUiIaaiB Gi3uyHOi Ta GioMeaUIHOT
€JIEKTPOHIKH,

ITPHI11

OpranizoByBaTH Ta MPOBOAUTH IIJIAHOBI Ta MO3aIJIAaHOBI TEXHIYH1
00CITyrOBYBaHHS, HAJIATO/KCHHS TEXHOJIOTIYHOTO YCTaTKYBaHHS Y
BiJIMOBIAHOCTI 10 TOTOYHUX BUMOT BUPOOHHUIITBA.

[TPH12

AHani3yBaTH HOPMAaTHBHO-TIPAaBOBI 3acaJ i BIPOBAPKEHHS MIKpO- Ta
HaHOCHCTEMHOI TEXHIKH; OLIHIOBATH MEepeBark 1HXEHEPHUX PO3POOOK,
iX €KOJIOTIYHICTh Ta OE3MEYHICTb.

ITPHI13

BinbpHO criikyBaTucst yCHO 1 TMCbMOBO JIEP>KaBHOIO Ta 1HO3EMHOIO
MOBaMH 3 TIPOQeCiiHUX MUTAHb 3 JOTPUMAHHSIM HOPM Cy4acHOT
YKpaiHChKOT1 J11710BO1 Ta npodeciiHoi MOBH.

I[TIPH14

Bwmitu 3acBoroBaTH HOBI 3HaHHS, IPOTPECUBHI TEXHOJIOTII Ta IHHOBAIII],
3HAXOJIMTU HOBI HEMIaOJIOHHI PIlIeHHs 1 3ac00U iX 3TIIICHEHHS.

ITPH15

3aCTOCOBYBATH PO3YMIHHS T€OPii CTOXaCTUYHHUX MPOIIECIB, METOIN
CTaTUCTHYHOI OOPOOKH Ta aHaNi3y JaHUX MPH PO3B’A3aHHI
npodeciiHuX 3aBAaHb.




8 — PecypcHe 3a0e3ne4eHHs1 pe3yJIbTaTiB IPOrpamMu

Kanpose Peanizanis mporpamu 3abe3nevyeThbcsi KaJpaMu BUCOKOI KBamiikarii 3

3a0e3nmevYeHHs HAYKOBHMH CTYTICHSIMH Ta BYUCHUMH 3BaHHSIMHU, SKi MAIOTh BEJIUKHUHA TOCBIJT
HaBYaJIbHO-METOUYHOT, HAYKOBO-A0CIIHOT pOOOTH Ta BiIMOBIIAIOThH
KBaJTiiKaIlii BiAMOBIAHO 1O CHENiaTbHOCTI 3T1THO JIILEH31HHUX YMOB.

MarepiajibHo- 1.3abe3meueHicTh MPUMILIEHHSIMH JIJIs1 TPOBEACHHS HaBYAIbHUX 3aHATh Ta

TeXHiYHe KOHTPOJIBHHX 3aXO0/IiB.

3a0e3meyeHHs 2. 3abe3rneueHicTh MyIbTUMEAIHHUM 00J1a THAHHSM JJIS1 OJTHOYACHOTO

BUKOPUCTAHHS B HABUYAIBHUX ayJUTOPISX.

3. HasBHicTh cotianbHO-TI00YTOBOI iHPPACTPYKTYpH.

4. 3abe3neueHicTh 3100yBayiB BUILOT OCBITH I'YPTOXKUTKOM.

5. 3abe3medyeHicTh KOMIT FOTEPHUMH pOOOYUMH MICLISIMH, JTA0OPATOPIsIMH,
NOJIITOHAMH, O0JIaAHAHHAM, YCTaTKyBaHHSAM, HEOOX1THUMH JUIsi BAKOHAHHS
HaBYAJIbHHX IUIAHIB.

Indopmaniiine Ta | 1. 3ab6e3neueHicTs 610T10TEKH BITYU3HSIHIUMHU Ta 3aKOPJIOHHUMH (HaxOBHUMHU

HABYAJIbHO- NepioJMYHUMHU BUJAHHIMHU BIAMOBITHOTO a00 CIIOPITHEHOT0 MPOo(disito, B TOMY
MeTOAMYHe YHCII B €JICKTPOHHOMY BHTJISIIIL.
3a0e3meYeHHsI 2. HasBHicThb goctymy 10 6a3 1aHuX MEepioJUnYHIX HAYKOBUX BUAHb
AHTJIHCHKOI0 MOBOKO BIAMOBITHOTO 200 CIIOPiTHEHOTO MPOQLIIO.
3. HasBHicTh odiriiiHoro Be6-caiiTy 3akiiaay OCBITH, Ha IKOMY PO3MillleHa
OCHOBHa iH(opMaIlist Mpo HOTo AISLTBHICT (CTPYKTYpa, JileH3ii Ta cepTudikaTu
PO aKpeauTallito, OCBITH:/OCBITHbO-HAYKOBA/BHIaBHUYA/ aTecTalliiHa
(HayKOBHX KaJIpiB) JisUTbHICTh, HABYAJIbHI Ta HAYKOBI CTPYKTYPHI MiJPO3ILTH Ta
iX cKkiaj, mepeiik HaBYaJbHUX TUCIUILIIH, IPaBUiia MPUHOMY, KOHTaKTHA
iH(pOpMarris).
4. HasgBHICTH €JIEKTPOHHOTO PECYPCY 3aKJIay OCBITH, SIKHH MICTUTh HaBYaJIbHO-
METOAMYHI MaTepiaiy 3 JUCUUIUTIH HABYAIBHOTO IIJIaHY, B TOMY YHCIIi B CHCTEMI
JUCTAHIIIMHOTO HABYAHHS.
9 — AkajgeMiyHa MOOLIbHICTH
HauionaabHa Ha ocHoOB1 ABOCTOpOHHIX JOTOBOPIB (Yro) Mi>k XapKiBCbKHM HalliOHAJIbHUM
KpeAuTHA YHIBEPCHUTETOM PAI0CIEKTPOHIKH Ta 3aKIaJaMH BUIIOI OCBITH Y KpaiHH.
MOOIJIBHICTH
MixHapoana Ha ocHOBI ABOCTOPOHHIX A0T0BOPIB (Yroa) Mi>k XapKiBCbKHM HaI[lOHAIbHUM
KPeAUTHA YHIBEPCUTETOM PaJIIOCICKTPOHIKY Ta 3aKJIaJlaMU BUIIOi OCBITH 3apyOiKHHUX
MOOIJIBHICTH KpaiH-TapTHEPIB.
HaBuanus Ha ocHoB1 goroBopiB (yroa) Mi>k XapKiBCbKMM HalllOHAJIbHUM YHIBEPCUTETOM
iHO3eMHHX paslioeNeKTPOHIKH Ta 3aKJIaJaMH BUIIOi OCBITH 1HO3EMHUX KpaiH.

3100yBa4iB BUIIOL

OCBITH




2 IlepeJtik KOMIIOHEHT OCBITHBOI MPOrPaAMH TA IX JIOTiYHA MOCJII0BHICTH

2.1 Ilepenik komnonent OI1

Kon v/n KommoneHTH 0CBITHBOT IporpaMu (HaBYaIbHi AUCIMIUIIHK, KypCOBI POEKTH Kinbkicts Dopma
(pobotn), npakTHKH, KBajidikauiiina podoTa) KPEOUTIB | IIACYMK.
KOHIPOTIO
1 2 3 4
OBOB’A3KOBI KOMIIOHEHTHU OI1
IIUKJ 3ATAJIBHOI TA CHEIIAJIBHOI (®AXOBOI)
NIAIOTOBKHA
I'ymaniTaphi Ta coniaJibHO-eKOHOMIYHI TUCHMUILIIHI
OK1* | VkpaiHnchbka MOBa sIK iHO3eMHa 12 Ex3amen
OK2* | VkpaiHchka MOBa SIK iHO3eMHa (33 PaXyHOK BUJIBHOTO Yacy CTY/ICHTIB) 0 3aiik
OK3 | Inozemna moBa 8 Ek3ameH
OK4 OcHoBH TIpaBa 2 3anik
OK5 | VkpaiHnceke paxoBe MOBICHHS 4 3aik
OK6 dinocodis 4 Ex3amen
OK7 | ®i3nuHe BUXOBaHHS (32 paXyHOK BUJIBHOTO 4acy CTYJEHTIB) 0 3aiik
IIpupoanu4vo-HaykoBi (PyHaaMeHTANbHI) AMCUMILTIHU
OKS8 Buma maremartnka 12 Exk3aMeHn
OK9 dizuka 6 Exsamen
Jucnuniinu 6a3oBoi (mpodeciiiHoi) mMiAroTOBKM 32 creniajbHICTIO
OK10 | besneka JKUTTERIIBHOCTI 3 3aiik
OK11 | ExoHomika Ta 6i3Hec 3 3aiik
OK12 | ImxeHepHa Ta KOMIT'IOTepHA rpadika 3 Ex3amen
OK13 | ba3oBi KOMI'IOTEpHI TEXHOJIOT1] MPOEKTYBAHHS i MOJETIOBAHHS 6 Ek3ameH
OK14 | Teopist eneKTpOHHUX Kil 6 Ek3ameH
OKI15 | OcHOBH 004HCITIOBATIbHOT MATEMAaTHKH 5 3aiix
OK16 | di3uka TBepaOrO TijIa 4 3amik
OK17 | Marepiajiu MiKpOEJIEKTPOHIKH Ta METOM iX JTOCIIPKEHHS 5 Ex3amen
OK18 | di3uka KBaHTOBO-PO3MIPHUX CTPYKTYP 5 3anik
OK19 | TsepnorinsHa MikpoenekTpoHika SKP 6 Ek3ameH
OK20 | AnanoroBa MiKpOCXEMOTEXHiKa 6 Ek3ameH
OK21 | I[HTerpanbpHa ONTOENEeKTPOHIKa 5 3aiik
OK22 | lludpora MIKpOCXeMOTEXHIKa 6 Ex3amen
OK23 | OcHOBH MiKpOEJIEKTPOHIKH 5 3anik
OK24 | MikpocucTeMHa TeXHiKa 4 3aiik
OK25 | IlporpamHe 3a0e3neyeHHs MPUKJIATHNAX 3a]a4 MiKpPOEIEKTPOHIKH 6 Ek3ameH
3araJbHHUH 00CcAT 000B'I3KOBHX KOMIIOHEHTIB 32 IUKJIOM 114
IUKJI MPO®ECIMHOI NIJITOTOBKU
Jucuuniiny npodeciiiHol Ta NPAKTUYHOI NIATOTOBKH 32 OCBITHBOIO
nporpamMoro «Mikpo- Ta HAHOEJEeKTPOHIKa»
OK26 | ®i3uuHa XiMis 3 3aiix
OK27 | Beryn g0 ciemiajibHOCTI 6 3aiik
OK28 | ba3oBi KOMII'IOTepHI TEXHOJIOT1] IPOEKTYBAHHS i MOAETIOBAHHS 2 6 3aiik
OK29 | ®i3uka HamiBnposigaukis 3KP 6 Ex3amen
OK30 | BakyyMmHa Ta 1u1a3MoBa eJIEeKTPOHIKa 7 Ek3ameH
OK31 | Komrr’roTepHe MOJielIoBaHHs B MikpoeekTpoHini 6KP 5,5 Ek3ameH
OK32 | KonctpyroBaHHs MikpoeneKTpoHHUX cucteM 7KII 6 Ex3amen
OK33 | HaHoeneKTpoHHI npuiaan 3 3anik
OK34 | MikpoxBWJIbOBa TEXHIKa 6,5 Ek3ameH
OK35 | BupobHunua npakTuka 4,5(0**) 3anix
OK36 | Ilepenarecraliiina mpakTika 4,5(6%*) | 3anik
OK37 | KsauiikauiiiHa po6orta 9(12**)
3arajabHuii 00cAT 000B'A3KOBHX KOMIIOHEHTIB 32 IMKJIOM 66
3arajabHuii 00cAT 000B’I3KOBUX KOMIIOHEHT 180




1| 2 HE 4
BHUBIPKOBI KOMIIOHEHTH OIT***
IIUKJI 3ATAJIBHOI TA CIIEIIIAJIBHOI (®AXOBOI) IIJITOTOBKA
I'ymaniTaphi Ta coniaJibHO-eKOHOMIYHI AU CHMILIIHA
3arajbHuii 00csir BUOIPKOBHX KOMIIOHEHTIB 3a IMKJIOM 6
HNUKJ IMTPOP®ECIMHOI TIAT'OTOBKH
Jucomniiinu npodeciiiHol i NpaKTHYHOI MIATOTOBKM 32 0CBIiTHLOIO
nporpamoro «Mikpo- Ta HAaHOeJeKTPOHIKa»
BK1 OCHOBH CKaHyI040i 30HJOBOI MIKpOCKOMI{ 5 Ek3ameH
BK2 EnexTpoHHI BUMIPIOBaIBbHI MMPUCTPOi T CHCTEMHU 5 Ex3amen
BK3 @Di31Ka TOHKHX TUTIBOK 4 3anik
BK4 | KpioenektpoHika 4 3aix
BK5 Texuika MEMC 7 Ex3amen
BK6 [Tpuctpoi MEMC ta HEMC 7 Ex3amen
BK7 OCHOBH MIKPOCEHCOPIKH 5 3aiik
BK8 | InTerpanbHi NpUCTPOi ONTOCIEKTPOHIKH 5 3aik
BK9 | TexHounorii MiIKpOEJIEKTPOHIKH 6 3anik
BK10 | CybmikponHna texaouoris IC 6 Banik
BK11 | Ilpunaay TOHKOIUTIBKOBOI €JIEKTPOHIKH 3 3anik
BK12 | Teepnorinena HBY enexrponika 3 3aiik
BK13 | MikpoeiaeKTpOHHI CEHCOpH 6 Ex3ameH
BK14 | MikpoeneKTpoHHi 3a1am'aToBYI04i IPUCTPOi 6 Ek3ameH
BK15 | EnemMeHTHa OCHOBa MiKpPOEIEKTPOHIKU 5 Ex3ameH
BK16 | EnemeHTH MiKpO- Ta HAHOCHCTEMHOT TEXHIKH 5 Ex3amen
BK17 | ®yHKHioHanbHa MIKpOEJIEKTPOHIKa 6 Ex3amen
BK18 | CxemorexHika MiKpOEJIEKTPOHHUX CUCTEM 6 Ex3ameH
BK19 | MikponpornecopHa TexHiKka 3 3aiik
BK20 | IIporpamoBaHi MiKpOKOHTPOJIEPH 3 3aiik
BK21 | Komm'toTepHi TeXHOIIOT1i MTPOEKTYBAHHS MIKPOCXEM 4 3anix
BK22 | UncenpHi MeTOIN B €IEKTPOHIIT 4 3aiik
3arajabHuii 00cAT BUOIPKOBHX KOMIIOHEHTIB 32 IUKJIOM 54
3arajabHuii 00cAT BUOIPKOBHX KOMIIOHEHT 60
3ATAJIBHUI OBCSIT OCBITHLOI TIPOrPAMU 240

*TUIBKM U1 1HO3EMHUX CTYJCHTIB, 3a paxyHok qucuuiuiia OK3, OKS
** 1S CTY/IEHTIB 3a04HOI (hOPMU HaBYaAHHS

*%* [lepenik BUOIPKOBUX KOMIIOHEHTIB MOXKE OYTH JJOTIOBHEHO Y poOOYOMY HaBYAJIbHOMY
IUJIaHi 3 3arajJIbHOTO KaTajory BUOIPKOBUX JUCIUILIIH Y HIBEPCUTETY — y pa3i BUOOpyY 3100yBauyaMu
BUIIOI OCBITH




2.2 CrpykrypHo-norigyHa cxema OI1

OK3,0Kl1, [ OKS,0K9,BM ®is IKI OK14 TEK OK26DisX
OK2, OK4,
OKS, v \4
OK7®B OK24 APB, OK28HUT?2 OKI13HIT,0K27Bct, OK28HIT
v v v
OK6 OK12 IKT OK?29 ®HII, BK2-BK5 BK10 LIM
OK17 MMTMIT. BK40
OK15 OM
OK18DKPC
\ 4
OK 105X/ BK1CTIC
OK35 OK16®TT OK23 OM,0K33 HII
/ v v v
OK20 AM BK101IM
v v v v BK12 "\
BKS8, BK10 BK13
OKlf ™ » BKI0, OK21 10 |
BK6, BK7 BK16M3II \ OK32 KMEA
\ A 4 v v v
0K22 ®M OK30BIIE OK33, BK14,BK15 OK24MCT, BK9, BK21
by — BK17THB
OK11 EB, OK34 MHBUY, BK11
Y v L OK25I1 |
OK31, BK18, BK19, BK20, BK22 + T
OK36ITI1,0K37 KP

®opma arecrarii 3700yBadiB BHINOI OCBITH 32 OCBITHBOIO MPOTPaMOI0

3 ®@opma arecrauii 3100yBa4iB BUILOI OCBITH

«Mikpo- Ta

HaHOEJIEKTPOHIKay creuiaJbHocTi 176 Mikpo- Ta HaHOCHCTEMHA TEXHIKa — 3aXMCT KBaJli(ikamiiiHoi
pobOTH 3 BHJAYEI0 JOKYMEHTY BCTAaHOBJEHOTO 3pa3ka IpO NPUCYIKEHHS 3/100yBaueBi CTyNEHS
OaxayiaBpa 13 IPUCBOEHHSAM OCBITHBOI KBasi(ikaii: «bakanaBp 3 MiKpo- Ta HAHOCUCTEMHOI TEXHIKI.
®opmu arecramii

ArecTarlis 3411CHIOETCS Y popMi MyOIIUHOT0 3aXUCTy KBali(ikaiiiHoT poOOTH.
Bumoru no kBasigikaniiiHoi podoTu

Kaanigixkaniitna pobota Mae mpoJeMOHCTPYBATH 3AaTHICTh BUITYCKHHUKA PO3B’SI3yBaTH CKJIAIH1
3amavi i mMpoOsieMd MIKpO- Ta HAHOCHUCTEMHO! TEXHIKM Ha OCHOBI JOCHIJKEHb Ta/a00 3MilCHEHHS
1HHOBAIIIH 32 HEBU3HAYCHUX YMOB 1 BUMOT.

KBamidikamiiina pobGoTta He NOBMHHA MICTUTH aKaJeMIUYHOro IIariary,
danbcudikarii.

¢babpuxarii,

Kpamidikarmiitna po6ota Mae OyTu onpuiItoAHEeHa Ha oiliiHOMY caifTi 3aKiIay BUILOI OCBITH
a0o #oro migpo3ainy, abo y perno3urapii 3akjiaay BUIOI OCBITH.




4 Matpulis BIATOBITHOCTI 3arajJibHUX Ta (PaxoBUX KOMIIETEHTHOCTEH 000B’I3KOBUM
komnonenTaM (OK) ocBiTHBOT mporpamu

Kox v/n

3K1

3K2

3K3

3K4

3K5

3K6

3K7

3K8

3K9

3K10

3K11

3K12

3K13

3K14

DKl

DK2

DOK3

DOK4

OKS5

DK6

OK7

DOKS8

DK9

OK10

OK11

1

w

[
[

OKI1* OK2*

OK3

OK4

OK5

OK6

OK7

OK8

OK9

OK10

OK11

OK12

OK13

+

OK14

+| 4]+ +

OK15

OK16

OK17

OK18

+|+ |+ |+

OK19

OK20

OK21

OK22

OK23

OK24

OK25

OK26

OK27

OK28

+

OK29

OK30

OK31

+

OK32

OK33

OK34

OK35

OK36

+

+

]+ ]+

+

OK37




5 Marpuiis 3a0e3nedueHHs nporpaMHux pe3ynbTaTiB HaBuaHHs (ITPH)

000B’s13x0BMH KommoHeHTaMmu (OK) ocBiTHBOI Tporpamu

Kox v/

I1PH-1

IT1PH-2

I1PH-3

I1PH-4

[IPH-5

I1PH-6

ITPH-7

I1PH-8

TPH-9

TTIPH-10

ITPH-11

TPH-12

ITIPH-13

[1PH-14

ITIPH-15

1

10

11

12

13

14

15

16

OK1* OK2*

+

+

OK3

+

OK4

+

OK5

OK6

OK7

OK8

+

OK9

OK10

OKl11

OK12

OK13

OK14

OK15

OK16

OK17

OK18

OK19

OK20

+ |+ [+ |+

+

OK21

OK22

+

OK23

OK24

OK25

OK26

OK27

OK28

OK29

OK30

OK31

OK32

OK33

OK34

+

OK35

OK36

+

+

+

OK37

+

3HAKOM «+» BIZIMIY€HO BiAIIOBIIHICTH




6. Matpuus BinnosinHocti Bu3HaYeHnx Ctanaaprom kommnereHTHocTei Jeckpunropam HPK

Kaacudikaunisi komnerenTHocreii 3a HPK

3HaHHA

Yminas

KomyHikauis

ABTOHOMIfSI TQ
BiInoBinaJbLHICTL

3arajibHi KOMIIETEHTHOCTI

1. 3naTHICT 3aCTOCOBYBATH 3HAHHA y MIPAKTUIHHAX CUTYAIlisX.

3H2

y2

K3

AB2

2. 3HaHHA Ta PO3YMIiHHS IMPEeIMETHOI 00xacTi Ta pO3yMiHHS
podeciifHoi TisMbHOCTI

3H10

v4

K2

AB2

3. 3OaTHICTD CIJIKYBAaTUCS JEpKABHOIO MOBOIO SIK YCHO,
TaK 1 MACHMOBO.

3H1

v1

K1

AB1

4. 3MaTHICTh CMIJIKYBATUCS IHO3EMHOIO MOBOIO.

3H1

Y1

K1

AB1

5. HaBuuku BukopucTaHHs iHGOPMAIHHUX 1| KOMYHIKaLITHAX
TEXHOJIOTIH.

3H7

¥5

K3

6. 3HaTHiCTL BUHTHCS 1 OBOJ'IOJJiBaTI/I CY4YaCHHUMU 3HAHHSIMMU.

3H2

y2

K4

AB2

7. 3naTHICTH A0 MOLIYKY, 0OpoOJIeHHs Ta aHalizy iHdopmaii 3
PI3HHX JpKepell.

3H3

v9

K2

AB3

8. HaBnuku MikocOOHCTICHOT B3a€MOJIT.

3H5

K6

ABS

9. 3MaTHICTH MPAIIOBATH B KOMAHII.

y2

K6

10. HaBuuku 3ailicHeHHs O0€311€4HOT AiIBHOCTI.

3H4

V3

K5

AB4

11. 3naTHiCcTh OIiHIOBAaTH Ta 3a0€3IeUyBaTH SKICTh
BUKOHYBaHHX POOIT.

3H4

V12

K5

AB4

12. Bu3HaueHicTh 1 HAIIOIETVIUBICTD [O10 IIOCTABIEHUX
3aB/IaHb 1 B3ATUX 000B’S3KIB.

v4

K6

ABS

13. 3aaTHICTh peanizyBaTH CBOi IpaBa i O0OB’SI3KH SIK
YJleHa CYCITiIbCTBA, YCBIIOMITIOBATH I[iHHOCTI
TPOMAaISTHCHKOTO (BUTPHOTO JEMOKPATUYHOTO) CYCIIIIECTBA Ta
HEOOXiIHICTh HOTO CTANOr0 PO3BUTKY, BEPXOBEHCTBA MIPABa,
paB i CBOOO] IIOAWHY i TpOMaIsTHIUHA B YKpaiHi.

3H14

V13

K4

14. 3gatHicTh 30epiratu Ta IPUMHOXYBATH MOPAIIBHI,
KYJNbTYpHi, HAyKOBI IIIHHOCTI 1 JOCSTHEHHA CYCITUTECTBA Ha
OCHOBi pO3YMiHHS icTOpil Ta 3aKOHOMIPHOCTEH PO3BHUTKY
npeaMeTHOi obmnacti, T Micls y 3araibHiil CUCTeMi 3HaHb PO
MPUPOJTY 1 CYCHUILCTBO T2y PO3BUTKY CYCIHIJIbCTBA, TEXHIKU
1 TEXHOJIOTiH, BUKOPHCTOBYBATH Pi3HI BUIY Ta (POPMH PyXOBOL
AKTHBHOCTI JUIsl aKTHBHOTO BIATIOYMHKY Ta BEJICHHS 30POBOTO
Croco0y KHTTH.

3H14

V13

K4

CrueniauabHi (paxoBi) KOMIETEHTHOCTI

1. 3paTHICTH BHMKOPUCTOBYBATH 3HAHHS 1 PO3YMiHHS
HAYKOBUX (DaKTiB, KOHIICMIIiH, TEOpPii, MPUHIUIIB I METOJIB
IUTSL IPOCKTYBAHHSA Ta 3aCTOCYBAaHHS MIKPO- Ta HAHOCUCTEMHOT
TEXHIKH.

3H10

V8

K1

AB6

2. 3maTHICTP BUKOHYBATH aHANi3 IMpeaMeTHOi oOiacTi Ta
HOPMATHBHOI JIOKYMEHTAIlil, HEOOXiqHOT JJIsl POEKTYBaHHS
Ta 3aCTOCYBAHHS MPUIA/iB, IPUCTPOIB Ta CUCTEM MIKPO- Ta
HaHOCHCTEMHOI TEXHIKH.

3H8

v7

3. 31aTHICTh BHKOPHUCTOBYBATH MaTE€MATHUYHI MPHHIUIN i
METOJ¥M JJIsi MPOCKTYBaHHS Ta 3aCTOCYBAaHHS MiKpO- Ta
HAHOCUCTEMHOI TEXHIKH.

3H6

)

4. 3paTHICTH 3aCTOCOBYBATH BIAIOBIJHI HayKOBI Ta
IHKEHEepHI METOAM, CydacHi iHpOpMaliiiHi TeXHONOril i
KOMI'IOTEpPHE TPOrpaMHe 3a0e3MeUYCHHs, KOMII'TOTepHI
Mepexi,0a3u naHux Ta [HTepHeT-pecypcu A po3B’ A3aHHA
mpodeciifHuX 3a1ad B ramy3i MIKpo- Ta

HAHOCHUCTEMHOT TeXHIKH.

3H7

v5

K3

5. 3natHicTh ineHTH(DIKYyBaTH, KIaCU(IKyBaTH, OLIIHIOBATH 1
OIIMCYBATH MPOLECH Y MIiKpPO- Ta HAHOCUCTEMHIH TEeXHili 3a
JIOTIOMOT0I0 MOOY/OBM 1 aHamizy iX (i3M4HHX i
MaTeMaTHYHHUX MOJIEIIeH.

3H12

V8

K2

AB3

6. 3natHicTh ineHTH(]IKyBaTH, KiacudikyBaTH, OIHIOBATH 1
ONHMCYBAaTH MPOLECH Y MPUIAAaxX, MPUCTPOSX Ta CHCTEMax
€JICKTPOHIKH 3a JIOTIOMOTOI0 aHATITUIHUX METOMIIB, 3ac00iB
MOJICIOBAHHS, JOCHITHUX 3pa3KiB Ta pPe3yJbTaTiB
EKCIIePUMEHTAIBHHUX JIOCIPKEHb.

3H11

Y11

K2

AB7

7. 3naTHICTh pO3B’S3yBaTH iH)KEHEPHI 3a/1a4i B raiy3i MiKpo-

3H13

y7

AB6




Ta HAHOCHCTEMHOI TEXHIKHA 3 ypaxXyBaHHSIM BCiX acIIeKTiB
pO3pOOKH, MPOCKTYBaHHS, BUPOOHUIITBA, CKCIUTyaTallii Ta
MoJIepHi3aLii.

8. 3naTHicTh BUpINIYBaTH IH)XEHEPHI 3ajadi B ramysi
€JIEKTPOHIKHU 3 ypaxyBaHHSM BCiX acleKTiB pO3poOKH,
NPOEKTYBaHHS, BADOOHUIITBA, eKCIUTyaTallii Ta MojepHizamii
€JICKTPOHHUX MPUIIAMIB, IPUCTPOIB Ta CHCTEM.

3H9 V10 AB6

931aTHICTH 3aCTOCOBYBAaTH Ha INPAKTHUIll TalTy3eBl CTaHIAPTH
Ta CTaHAAPTH SKOCTI IIOJO MIKpO- Ta HAHOCHCTEMHOL 3H4 v3 ABS
TEXHIKH.

10. 3gaTHICTP PO3YyMITH Ta 3aCTOCOBYBAaTH TEXHOJOTIUHI
MPUHIUIA BUPOOHUIITBA, BUMPOOYBAaHH:, EKCIUTyaTallil Ta
PEMOHTY MIKpO- Ta HAaHOCHCTEMHOI TEXHIKH Ta
0lOMeIMYHOTO OOJIaJHAHHS.

3HI11 Y10 AB6

11 3maTHICTS BpaxOBYBaTH COIiaJIbHI, €KOJOTIUHI, €THYHI,
€KOHOMIYHI Ta KOMepLilfHi MipKyBaHHS, IO BIUIMBAIOTH Ha
e(eKTUBHICTh Ta pe3yJbTaTH IHXKEHEPHOI IisJIbHOCTI B
rajgy3i MiKpo- Ta HAHOCHCTEMHOI €JIEKTPOHHOT TEXHIKH

3H5 V13 K4

V 1abnuii no3Ha4yeHo:

3HAHHSA

3H1. 3HaHHS JIEKCUYHKX, TPAMaTUYHHX, CTHIIICTUYHIX OCOOJIMBOCTEH JIepKaBHOI Ta 1HO3EMHOT JIEKCUKH, TEPMIHOJIOTIT
B Tairy3l KOMIT'IOTep HUX HayK,

TpaMaTHYHHUX CTPYKTYP IUIA PO3YMIHHA Ta pelaryBaHHS YCHO W MICHMOBO IHO3EMHHUX TEKCTIB y mpodeciiiHiii cdepi.

3H2. 3manHHA cmoco0iB i MeTOMIB HaBYaHHSA, METOMIB CAaMOOCBITH, WiABUIIEHHS mpodeciiiHol kBamidikamii y
€JIEKTPOHIIIi Ta CIIOPiTHEHUX Taly3sX.

3H3. 3HaHHS METOMIB, CIIOCOOIB i TEXHOJIOT1H 300py, KOHTEHT-aHaIi3y i 00poOKH iH(popMaIii 3 Pi3HIX IKEepell.

3H4. 3naHHS MDKHAPOAHUX CTaHAAPTIB y Tady3i eNEKTPOHIKH, METOIB 3a0e3IeueHHs AKOCT] IEKTPOHHUX MPUCTPOIB
Ta CHUCTEM.

3HS. 3naHHs ocHOB (inocodii, mosiTonorii, icTopii, pemnirii Ta KyJbTypH, WO CIPHSAIOTH PO3BUTKY 3arajibHOL
KyJbTYypH U colliaizaiii 0co OUCTOCTI, JOTPUMAHHIO CTHYHHUX IIHHOCTEH, PO3yMIiHHS MPHUYUHHO-HACIIIKOBUX 3B’SI3KiB
PO3BUTKY CYyCIIBCTBa W YMIiHHS X BHKOPUCTOBYBATH B INpOQECciiiHil i COIialbHIN MisUIbHOCTI.

3H6. 3HanHA (yHIAMECHTAJIBHUX PO3/UIIB MaTEMAaTHKA B 00Cs3i, HEOOXIMHOMY IS BOJIOMIHHS MaTeMaTHYHUM
anaparoM BiINOBIAHOI ray3i 3HaHb, 3JaTHICTh BUKOPUCTOBYBAaTH MaTeMaTHYHI METOJM B 00paHiil mpodecii.

3H7. 3nannHs B Tanmys3i iHPOPMATHKH U cydacHHX iHQOPMAIIfHUX TEXHOJOTIH, HEOOXiHI [UI1 poOOTH 3 MPOTPaMHUMHU
3ac00aMH i KOMIT'TOTEPHUMH MepexkaMu, 0a3aMy JaHUX Ta IHTEpPHET-PECypCaMH.

3H8. 3mamHs mpo OymoBy Marepii, OCHOBHiI (i3M4YHI Ta XIMIYHI TpOIECH 1 SBUIIA, HAa SKUX IPYHTYETHCS
(YHKIIOHYBaHHS TPWIATIB MIKPO - Ta HAHOCHCTEMHOI TEXHIKH.

3H9. 3HaHHS OCHOBHHUX BJIACTHBOCTEH MPOBIAHWKOBUX, HAIIBIPOBIAHAKOBHUX, MICICKTPHYHUX Ta IHIIUX MarepiaiiB
MIKpO- Ta HAHOCHCTEMHOI TEXHIKH.

3H10. 3nanHs npo OyAOBY, NPUHLIMIM Jii, OCHOBHI XapaKTePUCTHKH, METOJIM aHalli3y Ta CHHTE3y KOMIIOHEHTIB Ta
MPUCTPOIB MIKPO- T2 HAHOCUCTEMHOT TEXHIKH.

3H11. 3HanHs npo 3aco0M BUMIPIOBaHHS XapaKTEPUCTUK MaTepiaiiB Ta MPHUCTPOIB EJIEKTPOHIKH, iX HaJaroKeHHs
Ta JIarHOCTHKM, CYYacHI TEXHOJIOTIi OJep)KaHHsS MarepiaiiB, BUPOOHHMITBA KOMIIOHEHTIB Ta IIPHCTPOIB MIKpO- Ta
HAHOCUCTEMHOT TEXHIKH.

3H12. 3HanHs Ipo  cy4yacHi KOMIT' FOTEpHI TEXHOJIOTIi Ta IHCTPYMEHTH IH)KEHEPHHX 1 HAYKOBHX PO3paxyHKiB, 00pOOKH
AHWX, Tpadiky, MOJCITIOBAaHHS Ta ONTHMI3allil, CydacHi 3aco0u iHPOpMAIiHIX TEXHOJIOTIH.

3H13. 3HaHHsI OCHOB aHAJIOTOBOI Ta IU(PPOBOI CXEMOTEXHIKH, MIKPOIIPOIIECOPHOI TEXHIKH, BUMIPIOBaJbHHUX 3aCO0iB,
OCHOB aBTOMATH3aIlil IMPOIECIB y TEXHOJOTI, MPOSKTYBaHHI Ta BUPOOHUIITBI MiKpO- Ta HAHOCUCTEMHOI TEXHIKH.

3H14. 3HaHHS OCHOB ITPaBO3HABCTBA, TPYAOBOTO IpaBa, COILIOJIOTII Ta iHIIIE.

YMIHHA:

V1. CoiakyBaTUCh [AEp>KaBHOIO Ta IHO3EMHHMH MOBaMH Ha NpodeciiHOMY piBHI, pO3pOOISATH IepKaBHOKO Ta
1HO3eMHHUMH MOBaMH JJOKYMEHTAIJII0 HAa CUCTEMH, IPOIYKTH 1 CepBicH i1H(OOPMAIMHUX TEXHOJOTiH, YHTaTH, PO3yMITH
Ta 3aCTOCOBYBATH TEXHIYHY JOKYMEHTAIlil0 YKPaiHCHKOIO Ta iHO3EMHHM M MOBaMH B Mpo(eciiiHii AisTbHOCTI.

V2. OuiHoBaTH IIpeaMeT HaBYAIBHOI AisUTFHOCTI, BU3HAYATH 3arajibHy METy i KOHKPETHI 3a/1a4i, BUOMpPATH aJIeKBaTHI
3aco0u 11X pO3B’sI3aHHS [UIA JOCSATHEHHS pe3yiabTaTy, 3MiHICHIOBATH HEOOXiIHWI CaMOKOHTpPOIb, BHKOPHCTOBYBATH
JIOBIZIKOBY JIITEPATypy 1 TEXHIYHY JOKYMEHTAIli}0, PO3BUBATH Ta 3aCTOCOBYBATH Yy NpodeciifHiil MisuIbHOCTI CBOT TBOPUi Ta
oprasizauiifHi 3110HOCTI, OpraHizoByBaTn podoye Miclle, IIIaHyBaTH poOOYHid Jac.

V3. 3acrocoByBatn y mnpo¢eciiHii MiSUIHOCTI BITYM3HSAHI Ta MDKHApOJIHI CTaHIApTH Yy Taly3i MiIKpo- Ta
HAHOCHUCTEMHOT TEXHIKH.

V4. AmnanizyBatu NpoOJIEMHI CHTYyallii, CTaBUTH IEBHI LUI IOJ0 pO3B’s3aHHS NpodeciiHuX 3amad i CBIOMO
jJomaratucst ix peamizamii, oOMpaTu HnuIAX A7 MaiOyTHIX [iif, BM3HA4aTH 3acO0M AJsL JOCSTHEHHS METH, NMpUHAMAaTH
00rpyHTOBaHI PillICHHSL.




V5 3acrocoByBaTH cy4acHi iHpOpMaLilHI Ta KOMYHIKaLiiiHI TEXHOJIOTIi IPH PO3B’A3aHHI IH)KEHEPHUX 3a/1a4 B raiysi
MIKpO- Ta HAHOCUCTEMHOI TEXHIKH.

V6.AHnanizyBaTH NpoLECH y MIKpO- Ta HAHOCHCTEMax i3 3aCTOCYBaHHSIM MaTeMaTHYHHMX METOJiB; 3a0e3rnedyBaTu
3a7iaHi peXUMHU POOOTH, BUKOPHCTOBYBATH Ta €KCILTyaTyBaTH IIPUCTPOI 1 CHCTEMH MIKpO- Ta HAHOCUCTEMHOI TEXHIKH

Y7.00upaté KOMIIOHEHTH Ta 3acoOM MIKpO- Ta HAHOCHCTEMHOI TEXHIKM JUIsi BUKOHAHHS 3aJaHuX (QYHKILIH;
JIiarHOCTYBATH IPaIe3aTHICTh Ta HAJAaroXKyBaTH MPUCTPOI MIKPO- Ta HAHOCUCTEMHOT TEXHIKH.

V8. Po3B’sa3yBatu 3aa4i onTuMizamii, Moaudikamii Ta OHOBICHHS TEXHOJIOTII Ta BHPOOHHIITBA MIKPO- Ta HAaHOCHCTEM;
PO3paxyHKyY, MOACIIOBAHHS Ta IIPOCKTYBaHHS CTPYKTYPH IPUCTPOIB MIKPO- Ta HAHOCUCTEMHOT TEXHIKH.

V9. AHanizyBaTH HAyKOBO-TEXHIUHY JIiTepaTypy (B TOMy HYHCII iHO3EMHY) HIOJO CTaHy, TCHICHIIH Ta pPO3BUTKY
MIKpO- Ta HAHOCHCTEMHOI TEXHIKH, TEXHIYHOI, TEXHOJIOTI9HOI Ta KOHCTPYKTOPCHKOI JOKyMEHTaIlii, BHKOPUCTOBYBATH HOBI
TEXHIYHI pilleHHS.

V10. IIpoBomut BUNPOOYBaHHS, EKCIICPUMEHTAJbHI JOCTI[HKCHHS BIACTHBOCTEH MarepiajiiB, KOMIIOHCHTIB Ta
MIPUCTPOIB MIKPO- Ta HAHOCHUCTEMHOI TEXHIKHW; MPOBOAWTH BUMIPIOBaHHS apaMeTpiB MaTepialliB Ta KOMIIOHEHTIB MiKpO-
Ta HAaHOCHUCTEMHOI TEXHIKH, pO3POOJICHHS ITPOrpaM BUIPOOYBaHb.

V11. OuintoBat mnpoOyiieMHI cUTyalii Ta HEJOJIKM y BHUPOOHHMLTBI UM eKCIUIyaralii MiKpo- Ta HaHOCHCTEMHOL
TEXHIKH, (OPMYJIIOBATH MPOMO3MUINI 100 BHpILIEHHs MPOOIEM Ta YCYHEHHS HEJOJMIKiB.

V12. OumiHoBati (yHKUIOHYBaHHS TpHJIAJiB, MPHUCTPOIB Ta CHCTEM MIKPO- Ta HAHOCHCTEMHOI TEXHIKH,
BHM3HAYATH BIOXWICHHS BiJl HOPMH IapaMeTpiB Ta PEXHUMiB (DYHKIIIOHYBaHHS MPUCTPOIB, 3MIMCHIOBATH PETYIIOBAHHSI
BiNOBITHUX EJIEKTPOHHUX IPHIAAIiB Ta HPUCTPOIB IS MOCATHEHHS HOPMAIBHUX PEXHUMIB (DyHKIIOHYBAaHHS.

V13. 3pilicHoBaTH TpodeciiHy imKeHepHY ASUTBHICTD B Taly3i MIKpO- Ta HAHOCHCTEMHOI TEXHIKH 3 ypaxyBaHHIM
COMIOKYIBTYPHUX, OCOOMCTICHUX, CKOHOMIYHHX Ta eKOJIOTIYHUX (DaKTOpIB.

KOMVYHIKALILA

K1. BosoniHHs Ta KOPHCTYBaHHSI THIIOBHUMH JUIS NPOQeciiHOl KOMYHIKalil JIEKCHKO-CHHTAKCHYHUMU MOJCISMHU 1
npo¢)eCiifHOI TEPMIHOJIOTi€0, MOOYIOBa KOMYHIKAIlM B YCHIM i MUCBMOBIH (HOpMi epKaBHOK Ta iHO3EMHOK MOBAMH,
BUXOJISIYH 13 IUJICH 1 CUTYyaIlil CIITKYBaHHS.

K2. BukopucTtanHs KOMYHIKATUBHOT KOMIETEHTHOCTI JJ1sl €peKTUBHOT B3aeMOIi B Pi3HUX chepax CHIKyBaHHS; BiOip
i cucreMarm3ailis iH(GOpMAIiTHUX MaTepialiB 3 METOIO CIJIKYBaHHS y mpodeciiiHiii chepi.

K3. BukopucranHs 3aco0iB MacoBOi KOMyHiKalil, iH(opMmauiiHO-KOMYHIKaliHHUX TEXHOJOTIH A OTpUMaHHS,
TepepoOSICHAS Ta CTBOPEHHS aKTyaJbHOI iHpopMaIii y BUTIIAAI JOKYMEHTIB, pedepariB, JOMOBiALH, cTaTel, iHTepB 0.

K4. BaockoHaneHHs 0COOHCTICHOI KOMYHIKATHBHOI KOMITETCHTHOCTI Ha OCHOBI HaBHYOK i BMiHb MiXOCOOHCTiCHOL
KOMYHIKaIlii 3 ypaxyBaHHSIM COMLIaNBHUX, KYJIbTYPHHUX, PENITIHHNX Ta OCOOUCTICHUX (aKTOPIB.

K5. Po3pobneHHS IUTaHIiB KOMYHIKANid y TPOEKTi; IArOTOBKAa Ta MPOBEACHHS Hapal;, BUSABJICHHA mpolieM i
IiarHOCTHKA KOH(MIIKTIB IIPH BUKOHAHHI POOIT.

K6. 3parHicth po3po0isaTH KOMYHIKalii B KOMaHIi, 3HAaXOJUTH B3a€EMOPO3YMiHHS B MpOLIEC] BHUKOHAHHS
IHIMBITyadbHHUX 3aBJIaHb | BAKOHAHHS B3ATHX Ha ceOe 000B’s3KiB.

ABTOHOMIS TA BIATIOBITAJIBHICTD

ABI1. BiamoBifajpHICTh 32 TOYHICTH 1 KOPEKTHICTh BHCIJIOBIIOBaHb Ta (HOPMYIIIOBAHb JCPKABHOK Ta IHO3EMHOIO
MOBaMH.

AB2. BimnosiganeHe cTaBleHHs 10 mpodeciiiHux 00O0B’A3KiB Ta BHKOHYBaHHX POOIT, CAMOCTIHHICTh y TMPUHAHATTI 1
BHKOHAHHI PillIeHb B MPOIIECi MTOI0JIAHHS HaBYAIBHUX TPYAHOIIIB, CTUPAIOYHCH HA BIACHUH JOCBIJ TBOPYOTO PO3B’SI3aHHS
MTOCTaBJICHUX TIPOOIIEM.

AB3. CaMOCTIHHICTb TP OTpAIlIOBaHHI, IHTEpIpPETAllii Ta y3aralbHEHHI JaHWX, BiMOBIALHICTh 32 ONEPaTUBHICT,
TOYHICT 1 JOCTOBIpHICTH mMoaadvi iHGopMarrii.

AB4. BimnoBigampHICTh 3a SKICTP BHKOHYBaHHX pOOIT, 3a0e3le4YeHHS BHKOHAHHA 3000B’S3aHb Yy JOTOBIPHUX
BiJTHOCHHAX.

ABS. 3nmaTHiCTh CaMOCTIIHO 3IIHCHIOBATH MiJrOTOBKY 3aBJaHb, OPraHi30ByBaTH KOMaHIHY MpoQeciiiHy B3aeMO/Iilo,
pPO3pOOJISITH  TPOEKTHI  PINICHHS 3 ypaxyBaHHSAM HEBH3HAYCHOCTI, PO3POOJIATH BiANOBIJHI METOIUYHI Ta HOPMATHBHI
JIOKYMEHTH, & TAKOXK MPOITO3HIIIT Ta 3aX0.I4 MO0 peati3aiii po3po0JICHIX MPOEKTIB 1 porpam.

ABG6. 3natHicTh 3a0e3neuyBaTd OpraHizaimird poOOTH OKPEeMHUX JIAHOK BHPOOHHIITBA EJICKTPOHHHX IPHUCTPOIB 3
YpaxyBaHHIM CKOHOMIYHMX YHUHHHKIB Ta KOHKPETHHX YMOB BHPOOHHMIITBA.

AB7. 31aTHICTP OIIHIOBAaTH BIUIMB TEXHIYHHUX T4 OpTaHi3allifHUX (aKTOPiB HA MPOAYKTHUBHICTH Mpalli Ta e(heKTUBHICTh
BHUPOOHUIITBA.

ABS8. 3naTHICTH OIIHIOBATH BIUIMB Ha JOBKULIS TEXHOT'CHHUX (PAKTOPIB, BIACTHBHX BUPOOHHWITBY MPHIANIB Ta
MPHUCTPOIB MIiKPO- T HAHOCUCTEMHOI TEXHIKH.

AB9. BinmnoBiganpHiCTh IIPH aHANi31 BUPOOHWYOT CUTYAIT 00 BUKOHAHHS HOPM 1 MPaBHJI OE3IEKH Ipalli, 31aTHICTh
BHIIPABJISITH [Iii IEPCOHAITY 1 peXXUMH poOOTH 00JaTHAHHS Y pa3i MOPYIIEHb TAKUX HOPM 1 MPAaBHIL



	663a91ea4cf43b041d7a59779fb5461ef82ef499bceed828ec1da9a44c925fbf.pdf
	dd5f2d803c90130fb91feecc226bb71843583c84a110aa8c92a0c811b4cffb66.pdf
	663a91ea4cf43b041d7a59779fb5461ef82ef499bceed828ec1da9a44c925fbf.pdf

