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BCTVII

3riIHO OCBITHBO-TIpO(eciitHOi nporpaMu «ENeKTpOHHI MPUCTPOI Ta CUCTEMUY
3a criemianbHIcTIO 171 EnekTpoHika Ta 0CBITHBO-TIpodeciiiHol mporpamu «Mikpo- Ta
HAHOEJIEKTPOHIKa» 3a creliagbHICTI0O 153 Mikpo- Ta HAHOCHCTeMHA TeXHiKa aTecTa-
1151 BUITYCKHUKIB TIEPIIIOTO PIBHS BHUIIOI OCBITH MPOBOJIUTHCS Y POPMIi 3aXHUCTy aTec-
TaliiHOI POOOTH Ta 3aBEPIIYETHCS BUIAUYCIO JOKYMEHTY BCTAHOBJIEHOTO 3pa3Ka IMpo
NPUCYIKEHHS HOMY CTyrneHs OakanaBpa 13 MPUCBOEHHSIM BiJIMOBIAHOI KBami(ikalrii.
ATecraltist 31HCHIOETHCS BIAKPUTO 1 TyOJIIIHO.

ArTecrariitHa po6oTa 6akanaBpa — kBamidikariitHa poOoTa, 0 MpU3HAYCHA TSI
00’€KTUBHOTO KOHTPOJIO CTYIEHsA C(HOPMOBAHOCTI MPOTPAMHHUX KOMIETEHTHOCTEH,
30KpeMa 3/1aTHOCTI PO3B’A3YBaTH CIEIiali30BaHl 33Jaul Ta MPaKTU4YHI MPOOIEMH Y
MEBHIN rairy31 npodeciitHol AisIbHOCTI @00 y MPOIEC] HaBYaHHS, 1110 Mepeadaydae 3a-
CTOCYBAHHSI IIEBHUX TEOPIM Ta METOJIIB €JIEKTPOHIKH 1 XapaKTepU3y€eThC KOMILIEKC-
HICTIO Ta HEBU3HAYEHICTIO YMOB.

ArtecrariitHa poboTa 6akanaBpa — 1€ IepIIni CaMOCTIHHUN KPOK MailOyTHHOTO
1HKEHEpa, KOJIM MPaBO OCTATOYHOI'O BUOOPY 1HKEHEPHO-TEXHIYHUX PILIEHb LIIKOM
HAJIE)KUTh WUOTO aBTOPY.

Jlnst Toro mo6 6akanaBpcbka poOOTa 3aJ0BOJIbHSIA CydYaCHUM BUMOTraM, HEOO-
X1JIHEe 1H)XEHEpHE OOIPYHTYBaHHS BUOpPaHUX PIlI€Hb, IIUPOKE BUKOPUCTAHHS HOBIT-
HbOI €JIEMEHTHOI 0a3u, KOMIT IOTEPHUX METO/IIB MPOCKTYBaHHS 1 PO3paxyHKY, BUKO-
pUCTaHHS JiepKaBHUX cTaHaapTiB. Lle, y cBoro yepry, BuMarae BUBYEHHS OCTaHHIX
JOCSITHEHb BITYM3HSAHOI 1 3apyOKHOT HAyKU W TEXHIKH, a TaKO>X BUKOPUCTAHHS pe-
3yJBTaTIB JOCHIIHULIBKOT pOOOTH CTYACHTIB 3a Mepioj] IXHOIr0 HaBYaHHS B YHIBEp-
CUTETI.

Mertoro arecramniitHoi poboTu OakanaBpa € cHUCTeMaTu3allisi, 3aKpilIeHHS 1
PO3IIMPEHHS] TEOPETUYHUX 1 MPAKTUYHUX 3HAHB 3a CIEIIaTbHICTIO, PO3BUTOK HABH-
YOK 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYallisIX, pO3YMIHHS MPEeIMETHOT 0bJac-
Ti Ta podeciiiHoi AISITBHOCTI, BUKOPUCTAHHA 1H(OPMAIIHHUX 1 KOMYHIKALIMHUX Te-
XHOJIOT1H.

MeTa 1MX METOIWYHUX BKAa3iBOK — JIOMOMOTTH CTYJICHTaM YHUKHYTH HU3KU
MMOMUJIOK 1 HETOYHOCTEM, 110 YacTO 3yCTPiuaroThesi B 0OPMIICHHI aTecTalliitHol po-
00TH, 03HAMOMUTH iX 3 OCHOBHUMH MpaBHJIaMH, HOPMaMH, BUMOTaMH, SIKi 3aCTOCO-
BYIOTBKCS 10 O(hOpMIIEHHST TEKCTOBUX JOKYMEHTIB, & TAKOXK PAIliOHAJIBHO CIUTAHYBaTH
CBOIO pOOOTY.

[Tpu po3poOIi METONMYHUX BKA31BOK BUKOPUCTAHI YMHHI TOJIOKEHHS Ta 1H-
ctpykiii [1-3], cranmaptu [4, 5], a Tak0K METOUYHI BKa31BKHU 3 IUILTIOMHOTO TIPOCK-
TyBaHHA B YHIBEpCHUTETI [6,7].




1 META TA 3ABJIAHHS ATECTAIIITHOT
POBOTU BAKAJIABPA

1.1 BuznauenHs aTecraniitHoi poOoTH OakagaBpa

ArtecTariiiina pobora 6akanaBpa — 1€ po3pOOJICHUI CTYJICHTOM BIJIIOBITHO 0O
BHMOTI' CTaHJIapTiB BUILOI OCBITH KOMILIEKT JOKYMEHTAIlli, IKH BKIIOYA€ TEKCTOBY,
rpadiuyHy Ta HEOOX1IHY UTIOCTPaTUBHY YaCTHUHY.

3a nmepimm (6aKaJIaBpCBKI/IM) pIBHEM BHIIIOI OCBITH aTecTailiifHa podoTa BU3HA-
YaeThbCsA y BUIJISAL aTecTamiiiHoi pobotu OakanaBpa (APB). Bona mpusnauena s
00’€KTUBHOTO KOHTPOJIIO CTYIEHS C(POPMOBAHOCTI 3HAHb 1 yMiHb, SKUMH ITOBHUHCH
BOJIOJIITH BUITYCKHHK CTYTEeHIO «bakamaBpy.

3micT Ta 00csr APB Mae BiAMOBiIaTH TEXHIYHOMY 3aBJaHHIO Ha aTEeCTAIlHY po-
00Ty, BUMOraMm ocBITHbO-TIpodeciitHoi nporpamu (OI1I1) Ta MeToqUUHNUM peKOMEH TAIisIM
BUITYCKOBOI Kaenpu. APb BUKOHYEThCS 32 BCTAHOBIICHUI TEPMIH 4Yacy 3riJHO 3 HaBYa-
JHHHUM TIJIAHOM 1 BYacHO mojaeThes Ex3aMenartiviniii komicii. /lepkaBHa aTecraliisi BU-
MyCKHUKIB Tepiioro (0akalaBpChbKOro) piBHSA BHUIOI OCBITU 3/1HCHIOEThCS Ex3ame-
Harinoro komiciero (EK) y Burnsai my6miunoro 3axucty APB.

ArecrariitHa poboTa 6akagaBpa Moke OyTH MPOEKTHO-KOHCTPYKTOPCHKOTO 200
nociigHuIbkoro npodinto. APB mpoekTHO-KOHCTPYKTOPCHKOTO TPo(disito BU3HAUYA-
€TBCS K 1H)KEHEpHa po3po0Ka 00'€eKTy MPOEKTYBaHHS 1 epeadadae po3poOKy CXeMH
00'eKTy TPOEKTYBaHHS Ta ii €JIEKTPUYHI PO3PAaXyHKH, pO3pOOKY KOHCTPYKIII €JIEKT-
POHHOTO 3ac00y Ta JOKyMeHTalli 3 oro exciutyararii. APb nocmignuubkoro npodi-
JII0 BU3HAYAETHCSA K POOOTa, B SAKiM PO3B'I3YEThCSA aKTyallbHa HAyKOBa, HAYKOBO-
TE€XHIYHA, BUpOOHMWYA, HAYKOBO-METOIMYHA a00 HABYAJIbHO-METOJIMYHA 3ajaya 1 me-
peadavae IOCHIIKEHHS MPOILIECiB, 00'EKTIB Ta CHCTEM Yy raiy3l eleKTpoHiku. BoHa
MOBUHHA MICTUTH TEOPETUYHY PO3POOKY aKTyallbHUX HAYKOBHMX MHUTaHb, aHATI3 MPO-
11eCiB, EKCIIEPUMEHTAIIbHI JOCTIKeHHST a00 MaTeMaTHYHEe MOJCITIOBAHHS MPOIIECIB,
00'€KTIB Ta CUCTEM.

1.2 TemaTtuka 1 3MicT 3aBaandsa Ha APb

3aBgaHHs Ha aTecTalliiiHy OakajaBpChKy poOOTYy MOBHMHHO BimoOpaxkaTH yci
BUpPOOHMYI (PYHKIIi Ta TUMOBI 3a1a4l JisuIbHOCTI cneniainbHocTei 171 EnexkTpoHika
Ta 153 Mikpo- Ta HAHOCUCTEMHA TEXHIKA, SIK1 3aliMalOThCS CTBOPEHHSM BY3JiB, OJI0-
KiB Ta MPUCTPOIB EIEKTPOHIKH B MIKPOMIHIATIOPHOMY, IHTETPaJIbHOMY BUKOHAHHI.

Tematuka OakanaBpChbKUX poOIT TMOBUMHHA  BIANOBIIATA  OCBITHBO-
npodeciiiHiii mporpami:

— OyTH aKTyaJabHOIO;

— BIANOBIJIaTH CY4YaCHOMY CTaHy PO3BUTKY HayKH U TEXHIKH;

— BioOpaXkaTh MEPCIEKTUBH PO3BUTKY €IEKTPOHHOI TEXHIKH, MIKpO- Ta HAHO-
CUCTEMHOI TE€XHIKH, BPaXOBYIOUH OCTaHHI HayKOB1 JOCATHEHHS;

— OyTHu CIpSMOBAHOIO Ha PIIICHHS peaTbHUX 3aj]1a4, SKi CTOATh Mepe MipHu-
€MCTBAaMH 1 OpraHi3allisiMu, B IKMX MIPOBOJIUTHCA BUKOHAHHS aTECTAlliiHOT pOoOOTH;
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— CTUMYJIIOBATH Y CTYJICHTA TBOPYHI MOITYK HOBUX HAYKOBO-TEXHIYHUX, TIPOE-
KTHUX, TEXHOJIOTIYHUX 1 IHIIUX PIIICHB;

— nependavaTy BUOIP ONTUMAJIBHOTO PIlIEHHS] HA OCHOB1 €(DEKTUBHUX MaTeMa-
TUYHHUX METOJIIB 1 CYy4aCHHMX 3aC001B KOMIT FOTEPHOT TEXHIKH.

Sk mpaBuio, Ha Kadeapi IPOBOIUTHCS BUAAYa 3aBJaHb Ha peabHI, 1HAUBITya-
JIbHI 1 KOMIUIEKCHI POOOTH 3a TeMaTUKaMHU TOCIIOTOBIPHUX 1 JAepkOrokeTHrux H/IP
Ha 3aMOBJICHHS 30BHIIIHIX OpraHi3allii.

3a cBOIM XapakTepoM TeMH OakaJaBPChbKUX MPOEKTIB (poOiT) MalOTh OyTH:

— MPOEKTHO-KOHCTPYKTOPCHKI, 10 mepeadadaroTs po3pooKy OyIb-IKOTO OKpe-
TBa 3 BUKOPHUCTAHHIM CHCTEM aBTOMAaTH30BAaHOTO MPOEKTYBaHHS, PO3POOKY MpHUKIIA-
JTHUX MPOTPaM Ha TMPOBEICHHS KOMIT FOTEPHOTO MOCITIOBAHHS MTPUIIA/IIB 1 MPUCTPOIB;

— HayKOBO-AOCTI/IHI, [0 OXOIUTIOIOTh MUTAHHS TEOPETHYHUX Ta EKCIEPUMEH-
TaJbHUX JOCHIJKEHb OYb-SKOr0 MpOoIlIeCy, By3Ja, IPUIaLy, IPUCTPOLIO; 13 BUKOPUC-
TaHHAM 3ac001B 00UHCIIIOBAILHOI TEXHIKH, palliOHATILHUX METOIB MOUTYKY 1 aHaJi3y
HayKOBO-TEXHIUHO1 iH(hOpMaIlii, BKJIIOUAIOUU MaTeHTHUN;

— TEXHOJIOT14HI, 110 MepeadadyarnTh po3poOKY HOBUX TEXHOJIOTTYHHUX MPOIECIB
BUPOOHMIITBA 3 BUKOPUCTAHHSIM POOOTOTEXHIKU, THYYKUX BUPOOHUYUX CHUCTEM 1 Mi-
KpPOIIPOLIECOPHOI TEXHIKH.

BunyckHuk Moke Takok BHUKOHYBATH 0OakallaBPChKy poOOTY, SKIIO 3arporo-
HOBaHa TeMa Tiependadae MPOBEICHHS TEOPETUIHNX a00 EKCIIEPUMEHTATBHUX JTOCTi-
JDKCHBb Y HOBOMY HayKOBOMY HampPsIMKY.

bakanaBpcbka poOOTa BBa)KAE€ThCSI PEAIbBHOIO, SIKIIO 1i BUKOHAHHS 3aBeplly-
€TbCSI CTBOPEHHSIM EKCIIEPUMEHTAILHOTO MakeTa, JOCIIAHOTO 3pa3ka Mpuiaxy abo
MPUCTPOIO, pO3p00IEHOT HOBOI METOJMKH BUMIpPIB, POTPaMU ISl PO3B’I3aHHS HOBO1
3anayl Ha EOM a0o iHmmMMu pe3ynbTaTamu, IO 3HAXOASITh KOHKPETHI 3aCTOCYBaHHS
y BUPOOHUIITBI, Y HAYKOBO-/IOCJII/IHIM a00 HAYKOBIi# Mpalli, HABYAJILHOMY MPOIIECi.

CtyneHTy HaJaeThcsl MPaBO BUOOPY TeMH POOOTH. 3arayibHUM Mepeiik Tem
MIPOEKTIB OTOJIONIYETHCS 33 MICSIh JIO MOYATKy EPEATUIIIIOMHOL MPakTUKU. CTyIeHT
MO3K€E 3alPOTIOHYBATU CBOIO TEMY 3 HEOOX1THHUM OOTPYHTYBAaHHSIM JOLIJIBHOCTI ii po-
3po6Oku. Ilpu BuOOpi Temu OakamaBpCchbKOi poOOTH HEOOXIAHO MPArHyTH TOTO, 1100
BOHA BIJIMOBIaj1a HAMPAMKY HAYKOBO-JIOCIIITHOT pOOOTH CTY/ICHTA.

3aBgaHHs € ocHOBHUM JIokyMeHTOM APB. Bono odopmisierbes Ha cranmapt-
HOMY OJIaHKY. 3aBAaHHA CKJIaJae KePIBHUK POOOTH 1 3aTBEPIKYE 3aBiayBau kadeapu.

Temu APD y 3aBnaHHi MOBMHHI KOPOTKO BU3HAYaTH 00'€KT po3poOku abo aoc-
JJOKEHHS.

VY pozaum "BuxigHi naH1" HaBOAUTHCS HaMEHYBaHHS 00'€KTa pO3pOOKH, a TAKOXK
BIJIOMOCTI, III0 BU3HAYAIOTh 00JIACTh JOCIIHKEHHSI Ta OCHOBHI TIOKa3HUKH, SIK1 B1100Opa-
KaIOTh XapakTep rnependadyBaHuX pe3yibraTiB. Y 3aBnaHHl Ha APB Bkasyerbcs 3ara-
JHHONPUIHATE HAWMEHYBaHHS JOCIIIKYBaHOTO 00'€KTa Ta YMOBH, MPH SIKMX TOBUHHUMN
BUBYATUCS 00'€KT JOCTIKEHHS.

VY pozmim "3MICT MOSCHIOBAIBHOI 3alUCKH" HAETHCSA TEPENIK MHUTaHb, IO €
00O0B'SI3KOBUMH, Ta HASBHICTH sIKUX Y APB moBuHHA KOHTPOIIOBATHUCS KEPIBHUKOM 1
KOHCYJIbTaHTaMH. TyT jK€ BKa3YEThCS 3aBJaHHS, B SKOMY Iepen0adyaeThCsi BUKOPHUC-



TaHHS KOMII FOTEPHOT TEXHIKU.

VY poznaini " Iepenik rpadiunoro matepiainy' HaBOJIUTHCS MEPETiK 000B'I3KOBOT
KOHCTPYKTOPCBHKOI JIOKYMEHTAlIli 3 BKa31BKOIO X HalilMEHyBaHb, a TAKOXK 0OCST 1IIOC-
TpaTUBHUX MaTepiaiiB 31 BKa3iBKOW ¢dopmaty. [[oIiapHO peACcTaBIeHHS MaTepiaty
APDB y Bursiai npeseHTallli 3 BUKOPUCTAHHAM CYYaCHUX MYJIbTUMEIIMHUX 3ac00i1B,
IPOEKIIMHOT TEXHIKU TOIIO.

[Ipu HEOOX1THOCTI B 3aBIaHHI MOXe OyTH TepeadadeHa po3pooKa JAiF0UuX Ma-
KETiB, MPUCTPOIB a00 CTEH/IB, IO JAIOTh MPEAMETHE YABICHHS MPO PE3yJIbTaTH BU-
KOHAaHO1 pOOOTH.

VY 3aBnaHH1 MOBUHHI OYTH 3a3Ha4€HI KOHCYJIBTAHTH 3 POOOTH, SIKIIO 1€ Mepe/I-
OaueHe Haka3oM Ha npoBeneHHs APD, a Tako KajgeHnapHuil 1aH i BAKOHAHHS.

3aBaaHHa mianucye kepiBHUK APB, KOHCYIbTaHTH 3 OKpEMHX PO3ALIIB poOOTH
3 HABEJICHHSM JaTH WOTo BUadi. 3aBAaHHS 0OOB'SI3KOBO MOBUHHO MATH IIITUC CTY-
JIEHTA, 1110 CBIYUTH MPO T€, 110 3aBAaHHS IPUIHATE 10 BUKOHAHHS.

3a Bci npuiinaTi y APD pilieHHs, NpaBWIBHICTH PO3PAXyHKIB i BUCHOBKIB,
3a fAKicTh oopMiIeHHA rpadgivHOl YACTMHHM Ta MOSICHIOBAJIBHOI 3alIMCKU Hece
BIAMOBIZAJBHICTH 0COOMCTO cTyAeHT — aBTOP APB.

1.3 IlepenaTecTaliiifHa mpakTHUKa

3aBIaHHS HA NEPeNATEeCTALINHY NPAKTUKY (POPMYIIIOETHCS KOKHOMY CTYACHTY
OKPEMO, 3aTBEPIKYEThCS JAeKaHOM 1 3anucyeThes B “lllomeHHuk npaktuku”. 3a dac
MPOXOJ/IPKEHHS MepeaTecTalliHOl MPAKTUKU CTYJIEHTH MMOBUHHI M1A10paTH HEOOX1/-
HUW MaTepian JJid arecTalliiiHoi poOOTH, BUBUYUTU TEOPETUUHY 0a3y, sika HEOOX1aHa
JUIsl YCIIIIHOTO BUKOHAHHA 3aBaHHs Ha APDB, nmpoBecTu aHamni3 cTaHy NUTaHHS, OIli-
HUTH 3a/1adl, IKi HEOOXIJHO BUPIIIYBATH B MPOLIECI POOOTH Ta MOKJIMBI HUISXH X
PO3B’SI3yBaHHS.

3a pe3ynbTaTaMu IepenaTecTaliiiHOi NMPaKTUKU CTYACHT CKJIaJa€e 3BIT, KU
MMOBUHEH BMIIIyBaTH:

— OOIpYyHTYBaHHSI aKTyaJIbHOCTI BUKOHYBaHOI poOOTH 3 BIATOBIAHHUMH IMOCH-
JAHHSIMU Ha JITEpaTypHi JKEpeia Ta JOKYMEHTH;

— OIJIAJ JIITepaTypH Ta aHali3 CTaHy MUTaHHA, B SKOMY PO3IJISTHYTO aHAJIOT14-
HI 3a/1a4i 1 TOKa3aHo, SKUMHU TEXHIYHUMH PIIICHHIMHA MOXXHA CKOPUCTATUCS IS BH-
KOHAHHS 3aBJaHHS.

CryneHTH, K1 HE OJiepKaji BYaCHO MO3UTHUBHOI OLIIHKHU 3a MepenarecTaliiny
MIPAaKTUKY A0 BUKOHAaHHS APb He nomyckaroThcs.



2 CTPYKTYPA I 3MICT ATECTALIIMHOI POFOTU BAKAJIABPA

ArTecrartiiiHa poOoTa OakaaBpa CKIIAEThCS 3 TIOSICHIOBATIBHOI 3aITMCKU Ta 000B'SI3-
KOBOTO TpadiuyHOro marepiamy (cxeM, KpeCcJISHHMKIB Ta IUIAKaTIB, SKI MICTATh Jiarpamm,
rpadiku, TabuIt, pucyHKH To1o). [Tpu 3axucti APb MokHa BUKOPHCTOBYBATH JI0JIATKOBO
JIEMOHCTpaLIHUN MaTepiai B rpadiyHOMY (Ha mariepi, IiIiBKax), eleKTpoHHOMY (BiieoMa-
Teplaiy, MyJbTUME/IIa, TIPE3EHTAllli TOII0) a00 HATYpHOMY BUIVISIL (JIiFOYl TpOTpaMHi 3a-
coOu, MOJIETT, MaKeTH, 3pa3Ku BUPOOIB TOIIIO).

VY nonmaTtkax 10 TOSICHIOBaJIbHOI 3amiucku APB MOXyTh po3MmilyBaTHCs TEKCTOBI
MaTepialii KOHCTPYKTOPCHKOI JOKyMeHTallii (hopmymsipu, BiIOMOCTi, 1HCTPYKIUI i
T.1.), TEKCTH MPOTPAMHOr0 3abe3nedyeHHs, rpadiudi marepiand, siki 0QOpMIISIOTHCS
3TiTHO 3 BUMOTaMH CTaHAAPTIB €IUHOI CHUCTEMH KOHCTPYKTOPCHKOI TOKYyMEHTallii
(ECK]I), a TakoX po3IpyKiBKa MPe3eHTAIT].

2.1 CtpykTypa noscHroBaibHO1 3anucku APb

[TosicHIOBasIbHA 3allCKa MA€ B CTUCIIN 1 YITKIA GOpMI pO3KpUBATH PE3yJIbTaTH
TEOPETHYHO1 1 MpakTU4HOi podoTu cryiaeHta Hanx APB. Jlns APB mnpoektHo-
KOHCTPYKTOPCHKOTO MPO(MUII0 PEKOMEHJ0BaHa CTPYKTYypa IMOSICHIOBAJIbHOI 3alMCKU
Ta OPIEHTOBHUI 00CHT i1 pO3/1TiB sIKI HaBeAeH1 y Taou. 2.1.

3arayibHUN OOCAT MOSCHIOBAJIBHOI 3amucku — 45...55 CTOpPIHOK JPYKOBaHOIO
TeKkcTy popmary A4 (6e3 10aaTKiB), 000B'A3KOBUI TpadiuHUi MaTepiall — HE MEHILE
3 apkyuwiB KpecneHukiB ¢opmary Al (103BOJsE€ThCA ApYKyBaTH y Macumrtadl 1:4),
a00 po3JIpyKIBKA MPE3EHTAIII].

Tabmuusa 2.1 — Crpykrypa mnosicHioBanbHOI 3amucku APB  npoekTHo-
KOHCTPYKTOPCHKOTO MPOQLITIO

Oocsr

HaiiMmeHyBaHHS CTPYKTYPHHUX €JIEMEHTIB 1 3MICT PO3ILIIB i
Y PYKTYP P (CTOpiHOK)

TutynpHUN apKyIn 1

3aBnanns Ha APb

Pedepar

3MiCT

[Tepenik yMOBHUX MO3HAY€Hb, CHMBOJIIB, OJIUHUIIb,
CKOPOYEHb 1 TEPMIHIB

R R RN

Beryn

1. AHamITHYHUHN OTJISIT JTiTepaTypHuX Jkepeln no temi APb

w|~
|
| ©

2. AHani3 3aBJjaHHS Ha MPOEKTYBaHHS

3. Bubip Ta oOrpyHTYBaHHSI CTPYKTYPHOI CXEMU €JIEKTPOHHOTO MPH-
CTPOIO

w

4. Po3paxyHKu napaMeTpiB CTPYKTYPHOI cXeMu 4

|
ol




[Tponosxxenns tadim. 2.1

5. Po3paxyHKH €JIeKTPUYHUX MPUHIIMIIOBUX CXEM IMPUCTPOIO 200
CUCTEMU

6. MakeTyBaHHS 1 peryJIIOBaHHS MIPUCTPOIO a00 OKPEMHUX HOTo
YaCTHH, €KCIIEPUMEHTANIbHI TOCTIDKEHHS Ta iX pe3yJbTaTu

7. OOGrpyHTYBaHHS 1 pO3pOOICHHS KOHCTPYKIIi1, TEXHOJIOT11
BHUTOTOBJICHHSI PaJ{i0CIEKTPOHHOTO 3aC00Y

8. Po3po0eHHsI muTaHh OXOPOHU TIPaIli Ta €KOJIOTIYHO1 OE3MeKH

9. ExoHOMIYH1 pO3paxyHKHU

Bucuoskn

Pexomenaiii (Ko HeoOX11HO)

[lepemik mKepen mocuiaHHs

Jlomatku

Bcworo (ocHOBHA yacTUHA)

45 — 55

Skio mij yac miiIr0TOBKYM aTecTalliiHoi pOOOTH BUKOHAHO BEJIMKUNA OOCAT €K-
CIEPUMEHTAIBHUX POOIT, TTOB’SI3aHUX 3 BUTOTOBJICHHSIM, PETYJIOBAaHHSAM Ta JIOCII-
JDKEHHSIM MaKeTy, TO TP IbOMY 30UTBIIYETHCS 00CAT YETBEPTOTO PO3ALITY MOSICHIO-
BaJIbHO1 3aITUCKU 32 PaXyHOK CKOPOUYEHHS JPYroro 1 TPEThOro PO3LIIB, ajie He Ol1b-

e, Hi>k Ha 25 % KOKHOTO 3 HHX.

CtpykTypa MOSICHIOBAIBHOI 3alMCKHM aTeCcTallifiHOl poOoTn OakaiaBpa JOCHTII-

HUIIBKOTO MO0 BKazaHa y Tabnuii 2.2.

Tabmuus 2.2 — CTpykTypa TNOsICHIOBaJIbHOI 3anmucku APB mociigHunbkoro

npodito

HaliMeHyBaHHSI CTPYKTYpHHX €JIEMEHTIB 1 3MICT PO31LTiB

O6csr
(CTOpI1HOK)

TUTyJIbHUN apKyIIT

3aBaaHHs Ha aTecTalliiiHy poOoTy OakaiaBpa

Pedepar

3MiCT

[Tepenik yMOBHUX MO3HAY€Hb, CUMBOJIIB, OJIUHUIIb,
CKOpPOYEHbB 1 TEPMIHIB (32 HEOOX1HICTIO)

Beryn

R R (RN R

1. AHaITUYHUHN OTJISIT ITEPATYPHUX JIKEPEIT

2. TeopeTnuHWi aHaI3 MATAHHS, 0 JOCIIIKYEThCS

3. Po3pobnienns anroputmy po3B’s3aHHs 3anadi Ha [1K abo
MOJICITFOBAHHS TTPOIIECY

4. Po3p00JIeHHS] yCTaHOBKH JJISI €KCIIEPUMEHTATIBHUX JOCIIIKEHb

5. AHaJIi3 o/iep>KaHUX Pe3yJIbTaTiB 1 pEKOMEH Al 010 iX
3aCTOCYBaHHs (BIPOBAHKEHHS)




[Tponosxenns ta6m.2.2

5. AHaJi3 o/iep)KaHUX Pe3yJIbTaTiB 1 pEKOMEH ALl 010 iX
3aCTOCYBaHHS (BIPOBAKCHHS) 3-4
6. Po3po0sieHHsI muTaHb OXOPOHU ITpalll Ta eKOJIOT1l 3-4
7. ExoHOMIYH1 po3paxyHKHU 1 OOTpYHTYBaHHSI 3-4
BucHoBKHY Ta mporno3uirii 1
PexomMenaimii (Ko HeoOX1THO)
[lepenik jpKepen NoCUiIaHHs
Jlonatku e
Bcroro (ocHoBHA yacTUHA) 45— 55

2.2 Bumoru 10 3MIiCTy OCHOBHOI YaCTHHU TOSICHIOBAIBHOI 3amucku APb

VY BeTymi, SIKM OYMHAOTH 3 OKPEMO1 CTOPIHKHU, CJI1J] YITKO BU3HAYNUTHU:

— akTyanbHICTh TemMu APB;

— OLIIHKY CY4aCHOTO CTaHy MpoOJemMu;

— IpeIMeT Ta 00’ €KT MPOCKTYBaHHS a00 JTOCIIIJIKEHHS;

— meta APB Tta 3amaui, sxi HEOOXiTHO BUPINIYBATH B MPOLIECI TPOCKTYBAHHS
a00 OCITIIKEHHS.

J1o BCTyIly HE BKJIIOYAIOTh Oy/b-SKI Pe3yJIbTaTH poOOTH ab0 OUYIKYBaHHUM €KO-
HOMIYHUM €(eKT.

TexcT OCHOBHOI YaCTHHU, B SKIM BUKJIATAETHCS CYTh MPOCKTYBAaHHS YH JTOCII-
JOKEHHS, MOISETHCS Ha PO3AUIH BIAMOBITHO 0 3aBaHHS.

Po3ain 1 (aHamiTUUHUM OTJISi71) TOBUHEH MICTUTU OIJIsi OMyOJiKOBAaHUX BiJIO-
MOCTEH PO €JIEKTPOHH1 3aCO0H, 10 PO3B’SI3yIOTh AHAJIOTIUHI 3aja4i, a TaKOX JaHi
PO BIJIOMI METOJM 1 CXEMOTEXHIYHI PIICHHS, SIKI MOXXYTh OyTH BHUKOPHUCTaHI TIPH
MPOEKTYBaHHI, X MOPIBHSILHUHN aHATI3 3 TOYKU 30py 3actocyBaHHs y APb.

Po3nin 2 micTuTh aHami3 3aBAaHHS HA MPOCKTYBaHHS, YAHHUX HOPMATHUBHUX
JOKYMEHTIB Ta CTaHAApTiB 1 (OPMYIIOBAHHS PO3TOPHYTOrO0 TEXHIYHOTO 3aBJIaHHS
BiamoBigHO 10 TemMu APB.

Ha ocHOBI po3ropHyTOr0 3aBIaHHS CKIIAJAETHCS Ta OOIPYHTOBYETHCS CTPYKTY-
pHa cxema MPUCTPOI0 a00 CHCTEMH.

VY kommnekcHux APbB cTpykTypHa cxema mMa€e pO3KpHBAaTH B3a€EMHUM 3B A30K,
10 PO3POOISETHCS, 3 IHIIMMHU YaCTUHAMH BUPOOY.

Poznin 3 ckiianaerbes 3 JEKUTBKOX T IPO3A1TIB.

Pe3ynpTaTu po3paxyHKiB, BAKOHAHUX y LIbOMY MIJIPO3A1Il, MOBUHHI, MO CYTI,
MOBHICTIO XapaKTepU3yBaTH BCl €JIEKTPUYHI MapaMeTpu EJIIEKTPOHHOTO 3acoly, II0
PO3pOOIISIETHCS.

Jpyruit miapo3ait AOMITEHO MPUCBATUTU CKIAJAHHIO €IEKTPUYHOT TPUHITUIIO-
BOI CXEMH, IO PO3POOIIETHCS.

Tperiit miapO3aALT MICTUTh PO3PAXYHKU €JIEMEHTIB €JIEKTPUYHOI MPUHIIUIIOBOT
CXeMH TPUCTPOI0. B oMy miapo3/iiai oOTpyHTOBY€ETbCS BUOIp €eMEHTHOI 0asu 3
ypaxyBaHHSAM YMOB €KCILTyaTarlii, IeTalbHO MOSCHIOETHCS €ICKTPUYHA MIPUHITUTIOBA
cxema.
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SIKII0 BUKOPUCTOBYIOTHCS 1HTErpaibHI MIKPOCXEMH 1 PEKOMEHIOBaH1 MiANPH-
€MCTBOM-BUPOOHHMKOM THIIOBI 30BHIIIIHI KOJa JIJIsl IUX MIKPOCXEM, TO PO3paxyHKOBa
YacTUHA MICTUTh TaKi MUTAHHS:

a) Y3TOJKEHHSI MIKpPOCXEM 3a BXIJHHMHU 1 BUXIJHUMHU HaNpyraMu 3 ypaxyBaH-
HSIM IIOCTIMHOI CKJIaJIOBOI;

0) po3paxyHKH €JIEMEHTIB 3BOPOTHOTO 3B’S3KY, K11 KOPEKIIii TOIIIO;

B) HaBaHTa)XyBaJIbHA 3J]aTHICTh 1 PO3PAXYHKH KIJ Y3TOJKEHHS, SKIIO HEOOX1/-
HO;

I') PO3PAaXyHKH KiJl 3aXHCTY MIKPOCXEM BiJl B3aEMHHX 3aBajl, II0 MPOHUKAIOThH
KOJIAaMH YKUBJICHHS, 3B’ 3Ky, CIIUTBHUMH MPOBIIHUKAMHU JIPYKOBAHUX TIJIAT TOIIO;

1) pO3paxyHKH MOTYXKHOCTI, IO PO3CII0E MIKpOCXEMa.

Y 1mpoMy Mipo3AiT TaKOX HABOIATHCS PO3PAXyHKHU Kil y3roJKeHHS, (PiibT-
piB, pO3paxyHKH €JIEKTPOHHHUX MPUCTPOIB Ta IX €JIEMEHTIB.

Sk110 YacTUHA CXEMU MICTUTh TPAH3UCTOPHI KACKaJld, TO BAKOHY€ETHCS TTOBHUIMA
CJIEKTPUYHUNA PO3PAXYHOK IMX KacKadiB. Y TOMY BHUIAJKY, KOJIH CXE€Ma MICTHUTh Jie-
KUIbKa OJTHOTUITHUX KaCKaJIiB, 10 TIOSICHIOBAJIBHOI 3aIMCKU BKJIIOYAETHCS PO3PAXYHOK
OJIHOTO 3 HHX.

LmrocTpaiii 3 dparMeHTaMu €IeKTPUYHUX CXEM MOBHMHHI MICTUTU TaKi MO3H-
I1H1 TTO3HAYCHHSI, SIK1 BIJIIOBIIAI0Th TTOBHIM €JICKTPUYHIN MIPUHIIUITOBIN CXEMI.

Poznin 4 mae BUCBITNIIOBATH TakKi MUTAHHS: TUIAH 1 METOJIMKA €KCIIEPUMEHTY;
CTPYKTypHA CXeMa €KCIEPUMEHTaIbHOI YCTAHOBKH Pa3oM 3 BHUMIPIOBAIBHUMU TMPHU-
JaaMu;, pe3yJIbTaTh BUMIPIOBAHb Ta 1X aHaIi3; OI[IHKA TOYHOCTI BUMIPIOBAHb.

Poznin 5, B SIKOMy pO3TIIsat0ThCsl MTUTAHHS KOHCTPYKIIIi 1 TEXHOJIOT1i BUTOTOB-
JICHHS, MICTUTh OOTPYHTYBAaHHS KOHCTPYKTOPCHKHX PIIICHh 3 ypaxyBaHHSM BHMOT
cTaHJapTiB (noaaTok b).

Pe3ynpTaToM po3risay Uux NUTaHb Mae OyTH BIAMOBIAHA THCTPYKIIS, SIKa €
CKJIaJIOBOIO YaCTHHOIO JoKyMeHTaii APB.

Po3znin 7 MicTUTh eKOHOMIYHE OOTPYHTYBAaHHS IIPOEKTY 200 OLIHKY JTOIIILHOC-
Ti Ta €()EKTUBHOCTI TOCIIIKEHb 32 TEMOIO pOOOTH.

BuCHOBKY MOBHHHI MICTUTH Y CTUCHIN (HOpMI pe3ynbTaTi MPOSKTYBAHHS 1 BiJI-
MOBIJIATH METI, 1110 ChOPMYITHOBaHA Y BCTYIII.

Jonarku MaroTh MicTUTH BizioMicTh APB; crietudikartii; MeToauku (3a HEOOX1THOC-
Ti); pe3yJIbTaTH MATEHTHOTO JOCIIKEHHS (32 HEOOXITHICTIO); BUBEIEHHS PO3PaXyHKOBHX
dopmyit; pororpadii, kapTu, TaOIULI, TPOMIXKHI MaTEMaTHU4HI JT0KAa3u Ta PO3pPaAXyH-
KH; UTIOCTpallii, OMMC KOMI FIOTEPHUX MPOrpaM, OMUC HOBOI anapaTypu Ta MpUiIaiiB,
K1 BUKOPUCTOBYBAJIUCH IiJl YaC MPOBEICHHS €KCIIEPUMEHTIB, MPOTOKOJIU BUIPOOY-
BaHb, aKTU PO BIPOBAKEHHS Y BAPOOHUIITBO Ta KOIII1 MATEHTIB, OTPUMAHUX JUTUIOMHU-
KOM; 1HIIIl MaTepiai, siKi JONOMararoTh OLIbII TTOBHO 1 JIOKJIAJIHO PO3KPUTH 3ayM Ta
nusixu peamsanii APB, po3npykiBKy npe3eHTarlii Towo.

2.3 Bumoru 5o 3mMicty rpadiunoi yactuaun APb

Cxuan rpadigHoro Marepiainy 3alieKuTh BiJl TPodiIt0 poOOTH Ta 3aBIaHHS Ha
APb 1 Bu3HayaeThCcs KepiBHUKOM pobOotu. ['padiuna uvactuna APB mpoekTHO-
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KOHCTPYKTOPCHKOTO TPO(MIIIO CKIAAA€THCS 3 TAKUX IOKYMEHTIB opmaTy Al:

— cXeMa eJIeKTpUYHA CTPYKTypHa (a0 (pyHKIIIOHATIbHA) TIPUCTPOIO a00 CHUCTE-
mu (1 apkymr);

— cXema eJleKTpuyHa npuHIumnosa (1 apkyi);

— KpPECJIEHUK 3arajbHOTO BHY, 301pKOBUX OJUHHUIIb, €IEKTPOMOHTAKHI TOIIO
(3rigHo 13 3aBnanHsaM Ha APB) (1 apkym);

— HAWBaXJIMBIIII CITIBBIIHOIICHHS, IpadiKu, 0 XapaKTepU3yrTh poOOTy IpH-
ctporto (1 — 2 apky1a rmiakaTiB).

['pacdiuna yactuna APB nocnigauiskoro npodiso, K MpaBuiIo, CKIATAETHCS 3
TaKUX JOKyMEHTIB popmaTy Al:

— OCHOBHI CHIBBITHOIIEHHS, 110 MOSICHIOIOTH 3aa4y Ta ii po3B’s130k (1 apkyr);

— CTPYKTYpPHI CXE€MH aJIrOpUTMIiB po3B’sa3aHHs 3aaa4l Ha [IK (1 — 2 apkyma);

— CXeMa eJIEKTPUYHA CTPYKTYpPHA YCTAHOBKHU ISl €KCIIEPUMEHTAIbHUX JOCII-
moxeHb (1 apky);

— OCHOBHI Pe3yJIbTaTU TEOPETUYHUX JOCIIKEHb Y BUTIIAL (OPMYJI, TaOIHIIb,
rpadikis (1 apkym);

— pe3ynbTaTH €KCIEPUMEHTAIbHUX JOCHIKEHb Y BUIJISAI TaOnHIlh Ta rpadi-
KiB, 1110 B1IOOpaxyrOTh NO3UTUBHUM eexT podotu (1 apkytn).
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3 BKA3IBKH JIO O®POPMJIEHHSI MATEPIAJIIB ATECTALIIMHOI
POBOTU BAKAJIABPA

3.1 OdopmiieHHs OsICHIOBaIbHOI 3anucku APb

[TosicutoBanbHa 3anucka (I13) APB odopmasierscs Bignosinmno go JACTY
3008:2015 Hauionansauii cTangapt Ykpainu. [Hdopmariist Ta 1oKyMmeHTarlis. 3BITH y
cdepi Hayku 1 TexHikd. CTpykTypa i nmpasmia opopmieHHs” [4]. Moy I13 Bu3HaueHo
y crarti 21 3akony Ykpainu «IIpo 3acaam nep:kaBHOT MOBHOI TIOTIITHKID.

TexcToBa yaCTHMHA BHUKOHYETHCS Yy TEKCTOBOMY peAaKkToOpi (Hampukiaa, MS
Word) 3 Bukopucranusm mpudty Times New Roman posmipom 14 0T, MbKpsaKo-
BUH 1HTepBaN — 1,5; MDKCUMBOJIbHUN 1HTEpBal — ~3BUYaiiHuil”, He Olibin 40 psaKiB
Ha CTOPIHIII 32 YMOBH PIBHOMIPHOTO i1 3aITOBHEHHS Ta BUCOTI JIITEp Ta Up HE MEHIII
1,8 MM Ha ozHIM cTOpOHI Oi1oro apkymia namnepy dhopmary A4 (210x297 mm) 6e3 30-
BHIIIHBOI paMKH. BapTo Takox AOTpUMyBaTUCs PO3MipiB modiB: jgiBe — 30 MM, mipaBe —
10 MM, BepxHe — 20 MM, HIkHE — 20 MM. He pekoMeHIyeThCsl B TEKCT1 BUILISATH Ma-
Tepiaji MiAKPECICHHIM, KypCUBOM, SKUPHUM HIPUPTOM.

VY II3 HeoOX1THO BUKOPUCTOBYBATH MoO3HauYeHHA ¢izuuHux BenmuuH 3a JACTY
3651.0-97, a ckopoueHHs yKpaiHCbKHUX CiB 1 cioBocrnonydenb 3a JICTY 3582-2013.

Tekcr 113 BapTO MOAUIATH HA PO3AUIM, HIAPO3ILIN, MYHKTH. Y KOXXHIM ITyHKTI
Ipy HEOOX1JHOCTI MOXKYTh OYTH BUALUIEHI MIAMYHKTH. PyOpuKariisi HOBUHHA TiAKpEC-
JIIOBATH JIOT1YHY MOOYI0BY TEKCTY.

Crpykrypui emementn “PED®EPAT; 3MICT,; IIEPEJIIK YMOBHUX
I[TOSBHAYEHb, CUMBOIJIIB, OANUHUIlb, CKOPOUYEHL I TEPMIHIB; BCTVII;
BUCHOBKU; ITEPEJIIK DKEPEJI IIOCUJIAHHA” He HyMepyroTh, a iX Ha3BH €
3aroJIOBKaMu CTPYKTYPHHX €JIEMEHTIB, K1 BAPTO MUCATH BEJIIMKUMU JIITEPAMU CHMe-
TPUYHO TEKCTY. PO3111 1 MiAPO3 /1171 MOBUHHI MaTH 3aroyioBKY. [TyHKTH 1 MIAMYHKTH
MOYTb MaTH 3ar0JIOBKH.

3aroyioBKU CTPYKTypHUX eneMeHTiB 13 Ta 3arojsoBku po3auiiB ciiff po3Talio-
BYBaTH IMOCEPE/IUHI PSKA 1 MMCATH BETUKUMHU JiiTepamMu 6e3 kpanku B KiHill. [lepe-
HOCH CJIIB Y 3aroJIOBKax He JOIMYCKAaIOThCs. 3aroJIOBKU MiJIPO3ALIIB, MyHKTIB 1 MiMy-
HkTiB 113 cmig moumHaTh 3 ab3alHOTO BIJICTYITY 1 MHCATH MaJICHBKUMH JIITEpaMH,
KpIM MEpIIoi BEJIUKOI, HE MIAKPECIoun, 0e3 Kpanku B KiHUl. AO3auHUN BIACTYM
MOBUHEH OYTH OJIHAKOBUM BIIPOJIOBXK YChoro Tekcty 113 1 gopiBHIOBaTH II’SITH 3HA-
KaM. SIKII0 3aroJIoBOK CKJIAJA€ThCs 3 JBOX 1 OUIbIIE peyeHb, iX pO3AUISIOTH Kparl-
KOI0. BifcTanb MiX 3arojoBKOM 1 TEKCTOM Ma€ OyTH HE MEHILE HIXK JIBa MIKPSJIKO-
BUX 1HTEpBaJIM, a MIX 3aroJIOBKAMH PO3IUTY ¥ MIAPO3IIIY —OAMH. 3arojJ0BOK pO3/Ii-
7y, TIAPO3LTY, @ TAKOXK MYHKTY 1 MIAMYHKTY MOXHA MOMICTUTH HAIPUKIHII CTOPI1H-
KW y BHUIIQJIKy, KOJIM Ha Il CTOPIHII Oy/le HE MEHIII IBOX PSAIKIB TEKCTY. 3aroJIOBKU
MIITYHKTIB HEOOOB'SI3KOBI, alie KO BOHU €, TO BIJOKPEMITFOBATH iX B1J OCHOBHOTO
TEKCTY HE CIIiJ], @ HAMPUKIHIII CTABUTH KPaIKy. 3aroJIoBKM pyOpuKailii MOBUHHI TOY-
HO BIOMBATH iXHiM 3MicT. PeKOMeHy€eThCSl HE 3JI0BKMBAaTU PyOpHKAIIEI0 HEBEU-
KHX YacTuH (a03aIliB) TEKCTy, a 3aCTOCOBYBATH B pyOpHKallii He OLIbII TPHOX 3HAKIB
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JUTSI BKa31BKM HOMEPIB PO3LUTIB (TaB), miapo3aiaiB (maparpadi) i MyHKTIB.

Marepianu [13 He0OX1IHO PO3TAIIOBYBATU B TaKii MOCIIOBHOCTI: TUTYJIbHUN
apKylll; 3aBJaHHs Ha JUIJIOMHE MPOEKTYBaHHs; pedepar; 3MiICT; Mepeaik YMOBHUX
M03HAa4Y€Hb, CUMBOJIB, OJAMHHIIb, CKOPOUYEHb 1 TEPMIHIB; BCTYIl; OCHOBHA YaCTHHA;
pedepar HJIPC; BucHoBOK(M); mepenik JpKepen MOCUJIaHHS; JOAAaTKH, 110 MICTSTh
BIJITYK K€PIBHUKA MPOEKTY, perieH3ito, Bigomictb APB, po3apykiBku, nporpamu, Kpe-
CJICHHSI, CXEMH H 1H.

[lepiroro CTOPIHKOIO MOSCHIOBAJIBHOI 3alUCKA € TUTYJIBHUW apKylll, TPYTHid
apKyll — 3aBAaHHA. TUTYIbHMI apKyll Ta 3aBJIaHHS OPOPMIIIOIOTHCS Ha OJaHKax,
MPUKIIAIU SIKUX HaBEJICH] y TOJIaTKY.

Ha tutynapHOMY apKyIii MOsICHIOBAJIbHOI 3alIMCKU Ma€e OyTH yMOBHE MO3HAUCH-
HSl TOKyMeHTa BianoBigHo A0 BuMor €CKJI npo mo3HaueHHs BUPOOIB Ta KOHCTPYK-
topcbkux aokymeHTiB “I'OCT 2.201-80 ECK/]. OGo3HaueHue u3faenuii 1 KOHCTPYK-
TOPCKUX JOKYMEHTOB .

[To3HaueHHsI KOHCTPYKTOPCHKHUX JIOKYMEHTIB Ma€ CKJIQJaTHCS 3 TMO3HAYeHHS
BUPOOY Ta KOAY JOKYMEHTa, SIK CXeMaTHYHO BKa3aHOo Ha puc. 3.1:

XXXX. XXX XXX. XXX XXXX

Kon opranizaiii-po3poOHuka /
/

Kon knacugikaniiiHoi XapaKTepuCTUKH

Peectpaniiinuii nops1KoBUil HOMEp

Koa noxymenrta

Pucynok 3.1 — YMOBHE MO3HaY€HHS TOKYMEHTA

Jns XHYPE BctanoBneHno koxa opranizarii-po3poonuka — I'FOIK. Kox kBani-
GbikarifHo1 XapakTepucTUKu 0epyTh 3riIHO 3 Kiacudikaropom ECKJI.

XXXXXX.
Kiac -_7://f_
[igknac
I'pyna
[Miarpyna
Bun

Pucynok 3.2 — CtpykTypa Koay kBamidiKaliiiHOT XapaKTepUCTUKH

Ipumimxa. B pa3i BiacytHocTi kinacudikaropa ECKJ]l no3BosisieTbes Ko Kiia-
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cudikaliifHOT XapaKTePUCTUKU 300pakaTh CUMBOJIaMH — X.

Homenknatypa KOHCTPYKTOPCHKHUX JOKYMEHTIB, sIKa BAKOPHCTOBYETHCS B JHII-
JIOMHOMY TMPOEKTYBaHHI, Ma€ KOAW JTOKYMEHTIB BianoBigHo g0 cranmaptie  (I'OCT
2.102-68. ECK/I. Buabl U KOMIUIEKTHOCTh KOHCTPYKTOPCKUX HOoKymeHTOB; ['OCT
2.701-84. ECK/I. Cxembl. Bujpl u Tumbl. OO1ire TpeOoBaHUsI K BBIOJHEHUIO). Jleski
KOIM IOKyMEHTIB HaBeJieH1 B Ta01. 3.1.

Tabmur 3.1 — Koy KOHCTPYKTOPCHKUX JJOKYMEHTIB

JlokymeHT Kon I'OCT 2.102-68; 2.701-84
1 |Cxema eneKTpuyHa CTPYKTYpHa El 21
2 | Cxema enektpruyHa QyHKIIOHAJIbHA E2 22
3 |Cxema ejekTpuyHa NPUHIUIIOBA E3 33
4 | CxeMa eneKkTpuyHa po3TallyHKY E7 27
5 |Bi1oMICTh AUTIIOMHOTO MIPOEKTY ... ...
6 |Kpecnenuk 3arajabHOT0 BUAY BO BO
7 | CknagaapbHUN KPECICHUK Cb Cb

Hanpukian, no3HaueHHs TOSCHIOBAJIBHOT 3allUCKU  MOXE OyTH TaKHUM:
TFOIK. XXXXXX.013 II3, ne cuMmBojiaMu X IO3HAYEHO KO 3a KiacH]ikaliitHOmO
XapaKTEPUCTUKOIO 3T1HO 3 TEMOIO aTecTailiitHoi poOoTu O6akanaBpa.

Binomicte APB nmoBuHHa MICTUTH TIEpENIK JOKYMEHTIB 1 BUPOOiIB (MaKeTIB, J10-
CJIIHUX 3pa3KiB), IO BXOJATh 10 ckiaaxy APB. BinoMicTe BUKOHY€TbCS Ha apKyIil
dbopmarty A4 13 pamkoro i ocHoBHUM HanucoMm ([Jonmarok /[1.)

3.1.2 Hywmepartisi CTOpiHOK, PO3ALTIB, MAPO3IiTIB, MYHKTIB, LTOCTparlii, Tao-
muup, Gopmyn, npumitok. B I13 BoHu HymepyroTbest apabcbkumu nudpamu. Hyme-
pauis cTopiHok y Mexax yciei I13 noBunHa Oytu HackpizHa. TUTynbHUE apkymn Ta
apKyll 3aBJlaHHs BKJIIOYAIOTH JI0 3araibHOl Hymeparii [13, are Homep He CTaBIATH,
Ha HACTYIHUX CTOPIHKaX HOMEp MPOCTAaBISIOTh 0€3 Kpallku B MPABOMY BEPXHbOMY
KYyTI.

Po3zninu moBuHHI MaTH MOPSAKOBY HyMepailito B Mexax yciei [13 1 mo3Havaru-
csi apaOcbkuMu IpamMu 6€3 Kpankyd HampukiHil. BCTynm 1 BUCHOBKM HE HyMepy-
FOThCA.

[Tizpo3aiim HyMepyrThCs apaOCRKUMH IUdpaMu B MekKaxX KOXKHOTO PO3JILITY.
Howmep miapos3ainy ckianaeTbes 3 HOMepa po3AuTy W MiAPO3AUTY, PO3IUIEHUX Kparl-
Ko10. HanpukiHil HoMepa nigpo3auTy He CTaBJIsATh KpamnkKy, Hanpukian, "5.4" (yeTBe-
PTUH TIAPO3LT H'ITOTO PO3JLITY).

[IyHKkTH HyMepyroTh apaOChKUMHU LM(]paMu B MeEKax KOKHOTO po3airy ado
nigpo3ainy. Homep myHKTy CKIaaeThes 3 HOMEpa pO3AlTy 1 MOPSIKOBOTO HOMEpa
MyHKTY, a00 3 HOMepa po3Ally, MOPSIAKOBOrO HOMEpa MIAPO3JALTY, Ta MOPSAKOBOTO
HOMEpa MYHKTY, BIAOKPEMIIEHUX Kpamkoro, Hampukiaazn, “2.1”7 a6o "2.2.1". Ilicns
OCTaHHBOI HU(PU HE CTABIATH Kpanky. TeKCT KOXKHOTO MyHKTY MOYMHAIOTh 13 HOBO-
ro psaka. Homep mianyHKTY CKJIaJaeTbes 3 HOMEpPA PO3ALTY, MOPSAKOBOIO HOMEpPA
H1APO3/1TY, OPSAIKOBOTO HOMEpPA MyHKTY 1 MOPSAKOBOIO HOMEpa MiAMYHKTY BiJlO-
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KPEMJICHHX KPAarmKoIo.

[Tepma nudpa Hymepaiiii po3ainy, MiaApo3alTy, MyHKTY, TIANTYHKTY HE TOBUHHA
BUXOJUTH 3a rpaHulll ad3aity (BiACTYN 5 3HAKIB Bij JIIBOTO TOJIS).

Skmo po3din HE Mae MIAPO3AUNB, ajle MOMAUIIETbCS HA MYHKTH 1 Jaiml —
MiAMYHKTHA, TO HOMEP MiAMYHKTY CKJIAJIa€ThCS 3 HOMEpPA PO3LTy, MOPSAKOBOTO HO-
Mepa MyHKTY 1 TMOPSIKOBOTO HOMEpa MiAMYHKTY BiJOKpeMJIEHUX Kpamkoro. [licis
HOMeEpa MiAMYHKTY KparkKy HEe CTaBISTh.

3.1.3 Ilepemiku. Ilepen mepemikoM CTaBIATh ABOKPANKY(KPIM MOSICHIOBATBHIX
nepenikiB Ha pUCyHKax). SKIIo moJatoTh NePeTiki OAHOTO PiBHS MiAMOPSAKOBAHOCTI,
Ha SIKi y 3BITI HEMA€ MOCUJIaHb, TO MEPe KOXHHUM 13 TEpPEeNiKiB CTaBIsATh 3HAK «THU-
pe».

SIK110 y 3BITI € MOCWIIAHHS HA TMEPENiKH, MAMOPAIKOBaHICTh TO3HAYAIOTh Ma-
JUMH JIITEpaMUi yKpaiHCbKOI a0eTKu, Jami — apaOChKuMu Iudpamu, Aaii — depes
3HakKu «tupey. Ilicns nudpu ado giTepu MEeBHOI MO3UIIIT MEPENTIKY CTaBIATh KPYTITy

TTYXKKY.
[Tpuknan:
a) ;
0) ;
1) ;
2) ;
B)

TekcT KOKHOT MO3ULIT NepetiKy Tpeda MOYMHATH 3 Majioi JITepH 3 a03alHOTO
BIJICTYIy BIIHOCHO TONIEPEIHBOTO PIBHS M1ANOPAIKOBAHOCTI.

Axmo po3min He Mae MiAPO3NUIIB, ane MOAUIEThCS HA MYyHKTH 1 jJaml —
MIAMYHKTHA, TO HOMEP MAMYHKTY CKIIQJA€ThCS 3 HOMEpPA PO3MLTY, MOPSAKOBOTO HO-
Mepa MyHKTY 1 MOPSAKOBOTO HOMEpa MIANYHKTY BiJIOKpEeMJIEHUX Kpamkoro. [licis
HOMEpA MIIMYHKTY KPanKky HE CTaBJISTh.

3.1.4 Odopmnenns umocTpanii (pUCYHKIB, KpeClIeHHUKIB, TpadikiB)Mae Bij-
noBigatu nonoxenusm JCTY 1.5. 'padiuni marepianu q0IIBHO BUKOHYBATH 13 3a-
CTOCYBAaHHSIM OOUYHMCITIOBAJILHOT TEXHIKH Ta T0JIaBaTH Ha apkymiax Gopmaty A4 y 4o-
PHO-01JIOMY YH KOJILOPOBOMY 300paKEHHI.

Lmtoctpauito cmig po3mingyBatu y 113 Oe3nocepeqHbo miciisg TEKCTY, /1€ BOHA
3rajgyeTbces Brepiue ado Ha HAacTymnHiM cropinul. Ha Bci utroctpanii MaroTh OyTH 1O-
cuinanss B [13. fkmio umrocTpailii BUKOHaH1 Ha opMarax Ounbiie A4, iX moMIIa0Th
y IOAATKY.

InrocTpartiist mo3HayaeThes ¢OBOM “PHCYHOK “, sike pa3oM 3 Ha3BOIO LIIOCTpa-
1111 pO3MIIIYIOTh MICIIA MOSCHIOBAILHUX JaHUX, Hanpukiand, “Pucynok 1.1 — Cxema
po3MimeHHs”’. HeoOxiH1 MosSICHIOBAIBHI JIaHl 10 PUCYHKA MOJIal0Th 0€3MocepeIHbO
micis rpadigHOTO MaTepiainy mepea Ha3BOK PUCYHKA.

k1o HEeoOXiAHO MOCTaTUCS HA OKPEMI €JIEMEHTH PUCYHKA, TO iX BapTO MPO-
HyMEpYBaTH apaOChKUMU ITUGpaMu 3 HACTYITHOIO PO3IMIH(POBKOIO B MOSCHIOBATHLHUX
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TaHUX.

Imroctparnii ciig HymepyBaTu apabChbKUMH U(PpamMu MOPSIKOBOK HyMEpalli€ro
B MeXax po3aury. Homep imroctpaliii cKiaagaeTbes 3 HOMEpa po3iiay 1 MOPSIKOBOTO
HOMEpa UTI0CTpallii, BITIOKPEMIIEHUX KPAITKOIO.

PucyHOK BUKOHYIOTH Ha OJIHIM CTOpIHII apKyIia. SKIIo BiH HE BMINIYEThCS Ha
OJIHIM CTOpIHIIl, HOTO MOXHA MEPEHOCUTH Ha HACTYIIHI CTOPIHKU. Y Takomy pasl Ha-
3By PMCYHKa 3a3HA4arOTh JIMIIIE HA MEPIii CTOPIHII, MOSICHIOBAILHI — HA TUX CTOPIH-
KaX, IKMX BOHU CTOCYIOThCS, 1 ITiI HUMH JIPYKYIOTh: «PUCYHOK  ,apKymi  ».

3.1.5 Buxonannsa niarpam. OCHOBHI IMpaBHJIa BUKOHAHHA Jliarpam, 1o 300pa-
KYIOTh (YHKIIOHAJIBHY 3aJI€KHICTh JABOX a00 OLIBIN 3MIHHMX BEIUYHH Y CHCTEMI
KOOPJIMHAT, BCTAaHOBJICHI B pekoMeHaalisax P50-77-88 «ECK]/I. IlpaBuna BukoHaHHS
miarpam". JliarpaMu BUKOHYIOTh y IPSIMOKYTHIH a00 MOJISIPHIM crcTeM1 KOOPAHHAT.

binbm neransHO 3 BUKOPUCTAHHSM MPUKIIAAIB BUKOHAHHS JlarpaMy OINHCaHI B
€JICKTPOHHOMY BapiaHTI IIMX BKa31BOK, KM 3HAXOAUTh B €JIEKTPOHHIN O10sioTeri
YHIBEPCUTETY.

3.1.5 Odopmnenns tabmuib. LudpoBuii matepian, sk npaBuiio, oHopMIsETHCS
y BUTJISA1 TaOauib. TeKCT 1 HaBeIeH1 B HUX JaHl HE MOBUHHI BUXOJMUTH 3a JIiHIi, 110
oOMexy10Th rpadu. TabauIro 0OMEXYIOTh CYIUIBHOK TOPU30HTAIBHOIO JIHIEIO 3BE-
pXy, O1YHUX BEPTUKAIBHUX 1 HUXKHBOI TOPU3OHTAIBHOI JIIHIA MOKHA HE MPOBOJIUTH,
AKIIO iX BIJCYTHICTh HE YCKJIAQJHIOE KOPUCTYBAHHS TaOIUIICIO.

Tabnuiro BapTO pO3TAIIOBYBAaTH OE€3MOCEPENHBO MICIA TEKCTY, B SKOMY BOHA
3raJiyeThCcs BIeplie ado Ha HACTyMHiN ctopiHii. Ha Bci Tabnuill moBUHHI OyTH MTOCH-
JIAHHSI B TEKCTI.

Tabnuii BapTo HyMepyBaTH apaOCbKUMU LU(paMU MOPSIKOBOIO HyMEpAI€I0
B ME&XaxX pO3/iTy, 32 BHHITKOM TaOJHIlb, III0 HABOIATHCS B moaaTtkax. Homep Tabmu-
11 CKJIQJA€ThCA 3 HOMEPA PO3JLTY 1 MOPSAIKOBOTO HOMEpa TabJIvIll, pO3AICHUX Kpar-
KO0, HAIIpHUKJIaJl, Tabmuil 1.1 — mepina Tabuis nepIioro po3any.

Koxxna Tabnuis moBHHHA MaTU Ha3BY, SIKYy MUIIYTh MAJIUMH JiTepaMmu (KpiMm
MePIIOi BEJIUKOI) 1 PO3MINIYIOTh Ha/l TAOIHIICIO.

Hampuxma.
Tabmuus (Homep) — (Ha3Ba TalJIHIN)
3aronoBku
I'pad
T'onoBka ITig3aronoBxu
{} T'pad
Psanxu (ropusoH-
TaJbHI PAJIKN)
boxoBuk
(rpaca nms I'padu (CTOBITUMKH)
3aroJIOBKIB
PSAAKIB)

Sk1110 3aro0BOK TaOIMIll 3aiiMae KiJIbKa PSAAKIB, TO MEPEHOCH CJIiB HE JOMYycC-
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KaroThcsl. Kparnky HanmpuKiHIIl 3aroJIoBKa HE CTaBJIATh. 3aroJIOBOK HE IMiIKPECTIOIOTh.

CnoBo “Tabnuiss” BKa3yrOTh MEPIIUA pa3 37iBa HaJ MEPIIO YaCTHHOK Tao-
JUI, HaJ IHIIUMH YaCTUHAMH MHIIYTh 3 ab3amHoro BiacTymy “IIpomoBkeHHs Tal-
aui 1.1 3 ykazanHIM HoMepy TaOuIll 6e3 MOBTOPEHHS 11 Ha3BHU.

[TominsaTy roMBKU TAaOJMIlL IO JlaroHajal He MOXKHA. BucoTra ps/iKiB MOBHHHA
Oytu He MeHI 8 MM. ['pady "Ne n/n" y TaGnuio BKIIOYaTH HE CIII.

Benuki Tabnuiii MokKHa oQOpPMIISITM Ha OKpPEMHUX apKyllax 13 MPOJIOBKEH-
M. [lpu mepenoci Tabnuil Ha 1HIIKMKA apKyll (CTOPIHKY) 3aroJIOBOK MOMIMIAIOTh
TUTBKY HaJ i1 IEPIIo0 YacTUHO. TabNuIlo 3 BEIMKOIO KITBKICTIO rpad T0mycKa-
€THCS TIOJIIJISITH HA YACTHHI 1 MOMIIIATH OJHY YaCTHHY ] IHIIOI0 B MEXKaX OJHIET
CTOPIHKHU. SIKIIO psAnku 1 rpadu BUXOIATH 3a popmaT TabiuIll, TO B IEPIIOMY BU-
MajKy B KOXKHINA YaCTHHI TaOJIUIll TOBTOPIOETHCS 11 TOMIBKA, Y IPYrOMYy — OOKOBUK.

S0 nmoBTOpIOBaHUM y Tpadi TaONIHUIll TEKCT CKIAAAEThCA 3 OJJHOTO CIIOBA, HO-
I'0 PEKOMEHIYEThCS 3aMIHUTH JIAIIKAMHM, SKIIO 3 JBOX 1 OUIBII CIIIiB, TO MPH MEPIIOMY
MTOBTOPEHHI MOTro 3aMiHAIOTH ciaoBaMu "Te k", a mam nankamu. CTaBUTH JalKH 3a-
MICTh MOBTOPIOBAHUX UG, MAPOK, 3HAKIB, MATEMATUYHUX 1 XIMIYHUX CUMBOJIIB HE
normyckaeTbes. Skmo nudposi abo 1HII JaHl B SKOMY-HEOYIb PSAIKY TaOJNHII HE
MIPUBOJISITH, TO B HiM CTaBUTHCA npouepk. [[udposi nani y BepTukanbHuX rpadax He-
00X1JTHO TT0 MOXKJIMBOCTI PO3MIIIATH TaK, 00 KJIACH YMCEN Yy BCid rpadi Oyau pos-
TalIoBaH1 OJWH M1 APYTrOM, IIPH I[bOMY YKCIIOBI BEIMYMHU B OJJHOMY rpadi MOBUHHI
MaTHl OJHAKOBY KUIBKICTh JECATKOBUX 3HAKIB (1[I YKMCIIa — BIAMOBIAHO 1] I[IJTUMU,
JIECAT1 YaCTKU YUCJIa — MiJ IECITUMHU, COTl YACTKU YKCIa — 1] COTUMHU 1 T.1.).

3.1.6 Odopmrenns: Gopmyn. Gopmynu Ta piBHIHHS PO3TAIIOBYIOTH Oe3moce-
PEAHBO MICIS TEKCTY, B AIKOMY BOHM 3raJlyl0ThCs, OcepeauHi ctopinku. He rpomis-
1K1 (GOPMYITH PEKOMEHIYEThCA OMIIIATH YCEPEAUH] TEKCTY, 3aCTOCOBYIOUH SIK 3HAK
po3noauty kocy pucky (Hanpukiaa, A/(B+C)). KopoTki ogHoTumnsi popmynn MoxHa
PO3TAIIOBYBATH HA OJHOMY PSIIKY, BITOKPEMITIOIOUN OJIHY BiJ 1HIIOI KPAmKo 3 KO-
MOIO.

[Ipu BmmcyBaHHI BETUKHUX (POPMYII, IO BKIIOYAIOTHCS B OKPEMHUM PSJIOK, He-
00X17THO 3aJIMIIIATH BUIBHI MICIS B 3aJISKHOCTI BiJl CKIAQAHOCTI  CTpYyKTypH (popmy-
mu. Y Oyap-sSIKOMY BHUMAJKY BIJICTAaHb M) TEKCTOM 1 (popMyIioro nmoBuHHe Oytu 8-10
MM (psAZI0K), TOOTO TpoMi3aKi GOPMYITH BUILISIOTH 13 TEKCTY BUIBHUMH PsAKaMu (HE
MEHIIl OJTHOTO). AKio GopMyna He BMIIMIAETHCA HA OJHOMY PSANKY, BOHA TMOBHHHA
OyTH IepeHeceHa Iicig 3Haka piBHOCTI (=) abo micis 3HaKiB mioc (+), minyc (-),
MHOEHHS (X) 1 AineHHs (:).

Po3mipu 3HaKiB, IO PEKOMEHYIOThCA, s (pOpMyYJT HACTynHI: HUPpPH 1 TIpo-
MUCHI OykBU — 6...8 MM, Mani jitepu — 3...4 MM, MOKa3HUKU CTyNeHS U 1HAEKCU —
1,5...2 MMm.

HanpsiakoBi iHACKCH i OKa3HUKHM CTYIIEHS BapTO PO3TAIIOBYBATH BHIIE PSI-
Ka, a MIPSAKOBI 1HIAEKCH — HIbK4Ye psiaka. HeoOximqHO Takok BpaxyBaTH HACTYITHE:

— KO Y GOpMYJIl € TYKKH, TO BOHH IIIJIKOM ii OXOTLTIOIOTH;

— IY>KKH JIIBOPYY 1 MpaBopy4 (HopMysIH MatOTh OJJHAKOBY BUCOTY;

— TP HASIBHOCTI JEKIIBKOX Yy>KOK PI3HOTO BUY, 30BHIIIHI OUTBIIIE BHYTPIIII-
HIX;
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— 3HaKW KOPEHIB MPHU HASIBHOCTI y (GOPMYIIi IIIIKOM OXOIUTIOIOTh BCl €JIEMEHTH
iIKOPEHEBOTO BUPAKCHHSI.

[TosicHeHHS1 3HAYeHb CMMBOJIIB 1 YUCIOBUX KOE(]IIIEHTIB, IO BXOAATh Yy (op-
MyJy (SIKIIO BOHH BUKOPUCTOBYIOTHCS B TEKCTI BIIEPIIIE), TOBHHHA OyTH MPUBEACHA B
eKCIuTiKaIii 0e3mocepeHbO Mg POopMysI0r0 3 BKa31BKOK OJMHHIL BEJIWYHMHU. 3HA-
YeHHsI KO)KHOTO CUMBOJTY HEOOXi/THO BKa3yBaTH 3 HOBOTO psAIKa, TOOTO 3 ab3airy, 10-
TPUMYIOUH TIOCIIIJIOBHOCTI, Y SIKUH BOHM NpuBeAcH1 y dopmymi. [lepmmii psjiok mo-
SCHEHHS BapTO MOYMHATHU BiJ JIBOro MO 31 cioBa "ne" (6e3 IBOKpamKu Mmicisi HbO-
ro), moTiM 0e3 ab3aIHoro BiACTYIY, Micis cioBa "ae" Mae OyTu pos3mmdpoBka mep-
moro cuMBoity. Ilicis MOsSICHEHHSI KOKHOTO CHUMBOJIY CTaBUTHCS KOMa, MICHS SKOi
BKa3y€eThCs PO3MIPHICTD (6€3 TyKOK), 1 HAPUKIHII pO3MIH(YPOBKHA KOKHOTO CHUMBOITY
(KpiM OCTaHHBOTO) CTABUTHCS Kpamka 3 KOMOIO.

HanpukiHii MOsICHEHHs OCTaHHBOTO CHMBOJY IICII PO3MIPHOCTI CTaBJATH
Kpamnky. SIKIIo MosICHEHHsI OJTHOTO CHMBOJTY 3aiiMa€e KiTbKa PSJIKIB, TO BCI PAIKU PO-
3MKA(POBKY CIIiJT TUCATU 3 OPIEHTUPOM Ha MEPIITy.

[Tpuxnan:
«Bimomo, 1o

- 2, (3.1)
2

ne M, M, — MaTremMaTU4HE O4iKyBaHHS;
G1, O, — CEPEHE KBAJIPAaTUYHE BIAXWUJICHHS MIIHOCTI Ta HABaHTAKEHHS.
[Tpuxnan:
Macy TBeporo Tija B KIorpaMax 004YHCIIIOTh 32 POPMYIIO0:

ne F — cuita, mo gie Ha Tino, H;
. 2
a — MPUIIBUAIICHHS TiJ1a, M/C”.

VY Mexax yciei 3anucku (pi3nyH1 BeIMYMHU W KOePIIE€HTH, 10 BXOAATh Y (op-
MYJIA, TOBUHHI MAaTH OJIHAKOBE TTO3HAYEHHS 1 3MICT.

[Ticns popmyinu, o nijuisirae po3mM@poBIll, CTaBUTbCS KoMma. Ko gopmyna
CKJIQJAETHCS 3 (PI3MUHMUX CUMBOJIIB 1 UACIOBUX KOEQILIEHTIB, 1110 OyJu po3mmdppoBa-
HI paHilie, TO MTOBTOPHY PO3MHU(POBKY MPOBOAUTH HE CIif. Y bOMY BUIAJKY MiCIIs
(dbopMyHu CTaBIATH Kparky. Y Aeskux (Gopmynax po3mU@poBLI MiJISATal0Th TITBKHA
CHUMBOJIH, 1110 BIEpIIE 3yCTPIYatOThCS.

Ti dopmynu, Ha sSKi HajaMl AAIOTHCA MOCUJIAHHS, BApTO HyMEpyBaTH apabCh-
KUMHU LudpamMu B MEXKax ycboro po3aury. Homep cTaBisTh y Kpyriux TyKKax Oisis
MIPaBOTO KParo CTOPIHKU Ha PiBHI HOPMYIIH.
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BapTo yHuKkaTu BKa3iBKM HOMepa MOCUJIaHHS MOPYY 13 POpMYJI0I0, BUHECEHOIO
B OKPEMUU PSIOK.

[Tpu BuUKOHaHHI PO3paxyHKIB PEKOMEHAYEThCS BUKOPHCTOBYBATH 1HXXEHEPHY
dopMy 3amucy: po3paxyHKoBa (hopmyIa, YUCIOBE IMIJCTaBICHHSA, PE3yJbTaT 00UuC-
JIEHb 3 YKa31BKOIO PO3MIPHOCTI.

Hiana3oH unucen (Qi3UWYHUX BEIUYUH HABOJAATH, BAKOPUCTOBYIOUU IPUKMETHHU-
KU «BLI» 1 «II0».

3.1.7 llocunanus. [locunanHs B TEKCTI Ha JKepesia CIil MPUBOAUTH B MIpy 1X-
HBOTO 3ragyBaHHs B [13, yka3zyroun nopsaKkoBuil HOMep, BIIOKpEMIICHUH TBOMa KBa-
JApaTHUMU Iy>KKaMU, Hallpukiaji, ... B podorax [1-7]...”.

[Ipu mocunanHi PO3/LIH, MIAPO3IIIN, MYHKTH, MIAMYHKTH, UTFOCTpallii, Tadau-
11, (opMyJn, piBHAHHSA, 10JAaTKU 3a3HA4YalOTh iX HoMepu. [Ipu mocunanHsAX ciijl nu-

caty: “...y po3mim 7...7, “...nmB.5.1 ...”, “.. BigmoBimHo a0 3.5.7.9...”, “... Ha
puc.3.1...”, abo “...Ha pucynky 1.3 ...”, “... 3a dopmyinorw (5.5)...”, “... y TabauIl
34 ..., “...(mmB. Tabn.3.4)...”, “...y piBHgHHax (1.35)-(1.40)...”, “...y nmomaTky
A...”.

3.1.8 Pedepat.V pedepari cTtucio Mmojar0Th OMUC OCHOBHUX ACIEKTIB 3BITY
3rigHo 3 ACTY 3008:2015, ki 1ar0Th 3MOTY MPUHHATH PIMIEHHS CTOCOBHO JOLLIb-
HOCTI O3HallOMJIEHHS 3 IOBHUM TEKCTOM 3BITY.

Pedepat mae mictuT:

- BiIoMOCTI 1po ob6csr APB, KiJIbKICTh pUCYHKIB, TaOJIMIlb, JOJIATKIB, JIXKEpEN
3T1JTHO 3 TIEPEIIIKOM MOCUJIaHb (HABOJATH YC1 BIIOMOCTI, 30KpeMa JlaHi JOJIaTKIB);

- IEPeJTiK KIIFOYOBUX CJIIB;

- crucauil onuc TekctyAPD.

Omnuc texcty APB B pedepari mae BinOuBaTu mojany y 3BITI iH(GOpMaIlio B
TaKiil MOCI1JOBHOCTI:

- 00’ €KT IOCHIKeHHS a00 pO3pOOIIECHHS;

- IUIb POOOTH;

- METOJU JOCIXKEHHS I epeIik arnapaTypu;

- pe3yabTaTH Ta 1IX HOBU3HA;

- OCHOBHI KOHCTPYKTHBHI, TEXHOJIOT1YHI ¥ TE€XHIKO-€KCIUTyOTal[lliHl XapaKTe-
PUCTUKH Ta TTOKA3HUKU;

- iH(opMalis OO0 BIPOBAIKEHHS;

- B32€MO3B 430K 3 IHIIUMU POOOTaMU;

- peKOMeHJaIlli 1010 BUKOPUCTAHHS pe3yJIbTaTiB pOOOTH;

- cepa 3aCTOCYBaHHS;

- eKOHOMIYHA YH COLIAJIbHO-EKOHOMIYHA €)EKTUBHICTH pOOOTH;

- BUCHOBKH, MPOTO3MIIii MOA0 PO3BUTKY 00’ €KTa TOCITIKEHHS (pO3pOOICHHS)
1 TOIIILHOCTI IIPOJIOBKEHHS JOCIIKCHb.

3.1.9 Kumrouosi cioBa. [lepernik KIII040BUX CITIB, K1 € BU3HAYAIIBHUMH JIJIS PO3-
KPUTTA CyTIi 3BiTYy, Ma€ MICTHTH 5-15 ciiB (cmoBocnonydens).PekomenaoBano go/a-
BaTHU iX Mepe]l TEKCTOM pedepary BETUKUMHU JIITEpaMU B PSAAOK 13 IPSIMUM MOPSIIKOM
CJIIB y HA3UBHOMY BIIMIHKY OJHMHH, PO3TAIIOBAHUX 3a a0ETKOIO MOBH 3BITY Ta pO3-
IUIEHUX KOMaMHU.
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3.1.10 3mict. 3MicT po3TaIIOBYIOTH O€3mocepeHbo micis pedepaTy, mounHa-
I0YH 3 HOBOT CTOPIHKH.

J1o 3MiCTy BKJIIOHAIOTh: MEPETIK YMOBHUX MO3HAYEHb, CAMBOJIIB, OJIMHUIIb CKO-
POYEHB 1 TEPMIHIB; BCTYII; MOCJIIIOBHO MEepeIiueHi Ha3BU BCIX PO3LIIB, MiAPO3ALTIB,
NYHKTIB (SIKII0O BOHM MalOTh 3aroJIOBKH); BUCHOBKH; MEPENIK JKEpes MOCHIIaHHS,
Ha3BU JOJATKIB 1 HOMEPH CTOPIHOK, SIKI MICTSATh IOYATOK MaTepiay.

3.1.11 Ilepenik yMOBHUX IIO3HAY€Hb, CUMBOJIIB, OJMHUIIb, CKOPOUYCHB 1 TEPMI-
HiB. Yci npuitaati y [13 mManonomupeHi yMOBHI MO3HA4YeHHs, CUMBOJH, OJUHUIII,
CKOPOYEHHS 1 TEPMIHU MOSICHIOIOTh y MEPENiKy, SKUH BMIILIYIOTh 0€3M0CcepeHbO Mic-
7151 3MICTY, TOUYMHAIOYH 3 HOBOI CTOPIHKH.

He3zanexxHo BiA 1[pOro 3a MEpIoi MOsIBU LKMX e€JIeMEHTIB y TekcTi [13 HaBonats
iX po3IIH(pPOBKY.

3.1.1 2 [epenik mxeper MOCUIaHHS.

JlitepaTypHi JpKepena, BAKOPUCTAaHI B TEKCT1 3alIMCKH, PO3TAIlIOBYIOTHCS Y BijI-
MOBIAHOCTI 3 NOCHJIaHHIMH Ha HUX. OQOpMIISETHCS CIIUCOK K PO3/1T 3allUCKU 3 HO-
Boi cropinku BigmoBigHo g0 Bumor JICTY 8302:2015 HamioHanbHHEl cTaHmapT
VYkpainu. [Hpopmartist Ta gokymeHTarlisi. biomorpadiune nocunaHHs. 3arajibHi IMO-
JIO’)KEHHSI Ta MpaBWIa CKJIaJIaHHs. 3pa30K CKJIaJaHHs 3a3HAYEHOTO CIHCKY MpUBEJIe-
HUM y nonatky I

3.1.13 Jdonmatku. Ix chig opopmuatu sk mpojposxkeHHs 113 Ha HacTymHUX il
CTOpPIHKAX, PO3TALIOBYIOUHU 3TIAHO 3 MOCUJIAHHAM Yy TekcTi. KoxkHUI 701aTOK MOBHU-
HEH MOYMHATHUCS 3 HOBOT CTOPIHKM Ta MaTH CJIOBO “‘/{071aToK”, a MCisi HbOTO TEMAaTH-
YHUI 3aroJIOBOK, HAMMCAaHUN PSAAKOBUMU JIITepaMu (KpIM MEPIIOI BEJIMKOi), HAIpH-
knan, "domatok A", “Jlogatok B" 1 T.1H.

TekcT KOXKHOTO Jo/1aTKa NpyU HEOOXITHOCTI MOKe OyTH pO3JJIEHUH Ha PO3.i-
T, TAPO3IIU, MYHKTH Ta MIAMYHKTH, SIK1 CII1J] HyMEPYBaTH apaOChbKUMU IuppamMu B
MeXax KOXKHOTO J0JaTKa, Mepejl SKUMHU CTaBUTHCS JIiTepa TOAATKYy, HAMPUKIA],
“B.1.2.3" (TpeTiil MyHKT APYroro MiApO3ALTy MEePIIOTO PO3ALTY 10AaTKy B).

Pucynku, Tabnuii tTa GpopmMyiiu, po3TalioBaHi B J0JaTKy HE3aJEKHO BiJ Kilb-
KOCTI, HyMEpYyIOTh apabChbKuMu IMdpaMu B MexaxX KOKHOTO JOJATKy, HAMPHUKIIA],
"Pucynok A.2" (npyruii pucyHok qonatky A); "Ta0mums A.3" (Tpets Tabnuis qona-
TKy A); dopmyna (B.1) — nepma dhopmyna nogatky B.

3.2 Odopmienns rpadiunoi yactuan APb

3.2.1 Oopmiienns kpecieHukiB. KpecneHuku, cXxeMu il JOKyMEHTHU 1HIINX BU-
IiB, IpU3HAYEH] Il MyOIIYHOro 3aXUCTy MPOEKTY, OOPMIISIFOTECS SIK rpadiyHi 10-
KYMEHTH 3 PaMKOIO i OCHOBHMM HAIMCOM IO BUMOTaX BiAMOBITHOI CHCTEMH CTaHa-
ptiB €CKJl 1 €CT/. I'padiunuii maTepiaq BUKOHYETHCS, SIK MPABUIIO, B OJIBLI Ha
BaTMaHi. @opMaT OOUPAETHCS CTYICHTOM 3 ypaxXyBaHHAM Koe(illieHTa 3allOBHCHHS
apKyia.

Kpecnenuk arecrariiinoi pobotu OakamaBpa, He3alexHO Bin ¢opmary, Ha
SKOMY BOHHM BHUKOHAaHIi, BapTO MPEJCTABIATH TUTbKM Ha apkymax dopmary Al. Ko-
’KEH apKyIll MMOBUHHUNA MaTH OCHOBHHI HAIKC 1 OJATKOBI HAMKCH, SIKI oopMIieH]
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BinnmoBinHo 110 JICTY 2.104-2006 €auHa cuctemMa KOHCTPYKTOPCHKOI JOKYMEHTAITI1.
OcHoBHi Hanucu. (puc.3.1).

B ocHoBHOMY Hamuci OyJb-IKOTO KOHCTPYKTOPCHKOTO JOKYMEHTY aTecTailiii-
HOT po0OOTH OakasiaBpa 3aIIOBHIOIOTHCSI HACTYITHI rpadu :

— rpada 1 — HaiimeHyBaHHSI BUPOOY, a TaKOX JIOKYMEHTA, SIKIIO I[bOMY JTOKY-
MEHTY MPUBJIACHEHUN mU]p; HAMEHYBaHHSI BUPOOY BKAa3y€ThCS Y HA3MBHOMY BiI-
MIHKY OJTHUHH, Hanpukiaz, "[lnara npykoBana", 1 T.1H.;

—rpada 2 — mo3HaYeHHsI JOKyMEHTa;

—rpada 3 — no3HaueHHs MaTepiany Aetaii (rpady 3amOBHIOIOThH TUIBKH Ha Kpe-
CIICHHSIX JieTaiel, mpaBwia 3anoBHeHHs 3a3HaveHi B [[OCT 9.104-73);

— rpada 4 — mitepa, npuBiacHeHa nanomy gokymeHnTty 3a JICT 2.103-68. (I'pa-
¢y 3amOBHIOIOTH TTOCITIIOBHO, ITOYMHAIOYHN 3 KPAWHBOI JT1BOT KIIITKH);

— rpada 5 — maca BupoOy 3a I'OCT 2.109-73. 3anoBHIOETbCS TIJIBKK Ha Kpec-
JICHHSIX JeTajiedl 1 CKJIalaIbHUX OJWHUIIb JIJI1 BUPOOIB cepiitHOro abo MacoBOTO BH-
poOHHUIITBa, Maca BUPOOIB (KI') — 6€3 yKa31BKH pO3MIPHOCTI;

— rpada 6 — macmTad (rmpocrasisierbes BianoBiaHo 10 'OCT 2.302-68 1 TOCT
2.109-73);

— rpada 7 — MOpSAAKOBUN HOMEp JiMCTa (Ha IOKYMEHTax, 110 CKIAJAI0ThCs 3
OJIHOTO JIUCTA, rpady HE 3aIIOBHIOIOTH);

— rpadha 8§ — 3arajpHa KUIBKICTh apKYIIIB JOKyMeHTa (rpady 3amoBHIOIOTH
TUIBKH HA MEPUIOMY JIHUCTI);

— rpada 9 — HailmeHyBaHHS a00 pO3MI3HABAJIbHUN 1HAEKC MIANPUEMCTBA, 1110
BUITYCKA€ TOKYMEHT, BKA3ye€TbCs 1HAEKC OpraHizailii, 0 3alporoHyBaia TeMY JUII-
JIOMHOTO MPOEKTY 1 BUKOHAJa HOPMOKOHTpPOJIb JOKyMeHTalli, Hanpukiazd, "XHYPE,
kapeapa MEEIIIT";

— rpada 10 — xapakrep poOOTH, BUKOHAHUN 0CO000, 10 MIAMUCYE TOKYMEHT,
B111oB1THO 710 opMm 11 2. YV psanky "Po3pobuB" ykazyeThcs Mpi3BUIIE CTY/ICHTA, a B
psanky "llepeBipuB" — mpi3BUIlE KOHCYJBTAHTA IO JTUIJIOMHOMY TpPOEKTI. Psmox
"Kontponp" He 3amoBHIOEThCA. Y psanky "HopMmokoHTposb" ykazyeTbes Mpi3BUIIE
HOPMOKOHTpoOJIepa mianpuemMcTBa (kadenpu), 1e BAKOHAHUN KOHTPOJb. BinbHUI psi-
JIOK MO>K€ HE 3aMOBHIOBATHCS, Y HIMl YKa3ylOTh KEPIBHUKA MPOEKTY, SIKIIO BIH paHIIIe
HE 3rajlaHuii, abo 1HmMX 0ci0, Hanpukiaa, "KepiBHuk npoekrty", "HauanbHuk Biami-
ay", "Po3paxyBaB". ¥V psaaky "3aTBepAauB" yka3zyeThCs MpI3BUINE 3aBiayBaya Kaden-
pO10, Ha SIKIA CTY/IEHT BUKOHY€ BUITYCKHY KBadiQiKaliiiny poOoTy OakaiiaBpa;

—rpada 11 — npizBuia ociod, Mo MANUCATN JOKYMEHT;

—rpada 12 — mignucu ociO, mpi3BHILA IKUX 3a3HayeH1 B rpadi 11;

—rpada 13 — gaTta mianucaHHs TOKyMEHTA.

VYci mianucu B OCHOBHUX HAIMCax, BKIOYAKOYM po3po0sIioBaya, MOBUHHI OyTH
BUKOHaH1 YOPHUJIOM, TACTOIO.

VY kpecnenukax APB pomyckaeTbcsi HE BUKOHYBaTH NOAATKOBI rpadu (24-
30).Kpecnennku APB maroTh BiAMOBIAaTH BUMOTraM 0 KPECIIPChKOI TOKYMEHTAIIT
(ECKJI. TOCT 2.109-73. OcHoBHBIE TpeOOBaHUS K YEPTEIKAM).
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Pucynok 3.1 — OcHOBHMI1 HanUC

Kpecnenuku, cxemu 1 JOKYMEHTH, PU3HAUCHI IS MMyOJIYHOTO 3aXKCTY Mpoe-
KTy, BUKOHYIOTHCSI TpapiyHUMHU 3ac00aMU 13 3aCTOCYBAHHSIM KOMIT FOTEPHOI TEXHIKH
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a00 BHKOHYIOTBHCS OJIBIEM Ha apKylIax BatMany ¢opmary Al (He3anexHo Bia ¢op-
maty Al, A2, A3, A4 KO)KHOTO OKPEMOTO JOKYMEHTA).

Macmrad 1 ¢popmaT BU3HAYAIOTHCS PO3POOHUKOM 13 YMOB 3pYYHOCTI YMTAHHS
KpEeCJICHUKa 1 ONTUMAIbHOTO BUKOPUCTAHHS YChOT'O MOJISI KPECIICHUKA.

Maciitad BubGupaeTses 3 paay y 2; 2,5; 4; 5; 10 ta iH. npu 30uIbIIeHH] 200
3MEHIIICHHI.

300pakeHHsI Ha KPECICHUKAX BUKOHYIOTHCS 32 METOJOM MPSIMOKYTHUX MTPOEK-
miid. ['omoBHUI BUTIISIA CKIaMabHOT OMUHUIN Mae OyTH HAWOULTBII 1HPOPMATUBHHIM.
3acTocyBaHHS MOBHUX 1 MAaCIITAOHUX PO3Pi3iB, BAHECEHUX MEPETUHIB, YMOBHUX I03-
HAYOK 1 CIPOIIEHb, 3HAKIB 1 HAIMKCIB, YCTAHOBICHUX CTaHAApTaMH, JI03BOJISIE 3MEH-
IIMTH KUTBKICTh BUTJISIIIB 1 CIIPOCTUTH KPECTCHUKH.

OcHoBauit Hanue Mae Bignosigatu “JICTY 2.104-2006 €auHa cuctemMa KOHC-
TPYKTOPCHbKOi ToKyMeHTallli. OCHOBHI Hamucu’. B ocHOBHOMY Hamuci HalMEHyBaHHS
BUpOOY BKa3yeThCsl B HA3MBHOMY BIAMIHKY OJHHHH; TEPIIUM CTABUTHCS IMEHHUK,
Harnpukiaz, “BigramyxyBau MiKpOCTpPIUKOBUH .

3.2.1.1 CxnananbHi KpeciaeHUKU. Jlo ckilaiadbHUX KPECICHHUKIB HallekKaTh TaKi,
SIK1 CKJIQJAl0ThCSl HE 3 OJIHIET, a 3 ICKUJIbKOX CKJIQJOBUX YAaCTHUH (JIeTaJICH, CJIEMEHTIB,
CKJIQJJAIbHUX OJIMHMUIIb), TTIOKA3aHUX y 310paHOMY BUTJIS, TOOTO KPECICHHS 3arajib-
HUX BUTJIS/IIB 1 CKIIaadbH1 KPECICHUKH.

3.2.1.2 Kpecnenuk 3aranpHoro Buay (“Ueprex obmiero Bumga”, BO) — e mo-
KYMEHT, SIKUi BHU3HA4a€ KOHCTPYKIIIO MPUCTPOIO (By3ida, MOIYJIA), B3aEMOJIIIO HOro
OCHOBHMX 4acTuH. [Hdopmallis, 0 MICTUTHCS Ha KPECIECHUKY 3arajlbHOTO BUTJISTY
pa3oMm 3 iHIMMH ToKyMeHTaMu APDB, € 0ocHOBOO 17151 pO3pOOKH KPECIEHUKIB CKIIa/10-
BHUX yacTuH PE3.

3.2.1.3 Cxnaganbuauii kpecneHuk (“Coopounsiii ueptex’”, Cb) — 11e JOKYMEHT,
AKUN MICTUTH 300paKeHHsI pO3pOOJIEHOTO MPUCTPOIO Ta 1HLII AaHl, HEOOXIAHI IS
Horo CKJIafgaHHs (BUTOTOBJIEHHS) 1 KOHTPOJIIO.

[Ipy BUKOHAHHI CKJIAJalbHUX KPECIEHUKIB Jil€ OUIBIIICTh MPAaBUJI, BCTAHOBIIE-
HUX JJI1 KPECIEHUKIB JeTajlel: TaK, caMe B MPOEKI[IHHOMY 3B'SI3Ky PO3TallIOBYIOTHCS
300paKeHHsI, JIJIs1 BUSBIICHHSI (POPMU MTPUCTPOIO 3aCTOCOBYIOTHCS MEPETUHU 1 PO3PI3H.

CxitaianbHUM KpPEeCcICHUK MICTUTD:

— 300paKEHHS CKJIAIaJbHOI OJIMHUII, IO JA€ YSBJICHHS MPO PO3MIIICHHS 1
B3a€EMHUM 3B'SI30K ii CKJIAJIOBUX YACTHUH, SIKI 3'€THYIOTHCS MK COOOIO 3T1JTHO 3 Kpec-
JICHUKAMU;

— YCTaHOBYI 1 3’€IHYyBaJbHI PO3MIPH, 5Kl MAIOTh 3a0€3MEUUTH YCTAHOBKY BU-
poOy i1 3aKpirieHHs: HOTO Ha MICIll POOOTH.

— rabapuTHI PO3MIpH, 110 BU3HAYAIOTH JOBKHUHY, IIUPUHY 1 BUCOTY BHUPOOY.
S0 sSIKUiich 3 HUX po3MipiB BUpOOy Mae 3MiHHE 3HAYEHHS, TO Ha KPECIECHUKY BCTa-
HOBJIIOIOTH JIBa KPalHIX 3HAYEHHSI TaHOTO PO3MIPY;

— YKa31BKM PO XapakTep 1 crociO 3'€IHaHHS AeTalleid, Y TOMY YUCI HEPO3'e€M-
HUX 3'€IHaHb (MasHUX, 3BAPEHUX, KJIEMaHUX TOIIIO);

— HOMEpPH TO3HWIIA CKIAJOBUX YAaCTHH, SIKI BXOJATH 1O CKIAAy CKIaAalbHOI
onunuili. L{i HOMepu po3TaioBaHi Ha MOJUISIX BHHOCHUX JIIHIH.

["aGapuTHi po3MipH BU3HAYAIOTH 32 TPAHUYHUMU oOpucamMu BUpoOy. Y CcTaHOBUI
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pO3MipH BU3HAYAIOTH JIaHl JJIi MOHTAXYy 1 KpirjieHHs BUpoOy, a 3’ €IHyBaJIbHI — AJIs
3'eIHaHHS 3 CYCIIHIMU J€TaIsIMU 4d By3J1amMu. ['abapuTHi, yCTaHOBYI Ta 3’ €IHYBaIbHI
pPO3Mipu MalOTh OyTH TIEPEHECEH]1 Ha CKJIaIaJbHUN KPECICHHUK 3 KPECICHUKIB BiATIO-
BITHUX JETAJIEN 1 CKJIATaIbHUX OIUHULIb.

YcTaHoBui, 3’€AHYyBaJbHI 1 rabapuTHI PO3MIPHU BBAXKAIOTHCS ISl CKIAAaBHOTO
KpECJICHHKA JTOBIAKOBUMH, TOMY 1[0 HE MiJISITal0Th BUKOHAHHIO 32 TAaHUM KpPECJICHU-
koM. Tomy B H)KHIN YaCTHHI KpeclIeHHKa poOUThCs Harmuc: "Po3mipu Juist T0B1TOK".

300pakeHHs] BUpOOYy Ha KPECICHUKY BUKOHYIOTh OCHOBHUMH CYIUITbHUMH JIi-
HiSIMU, KOHTYPH JETaJIel, sIKI MepeMIIIyIOThCS, Y KpalHIX MOJ0KEHHSIX — TOHKUMHU
ITPUX-TTYHKTUPHUMH (HAMPUKIIAJ, KOHTYPU KpalHIX MOJOXKEHb NUICH(IB y3romaxKy-
BAJILHOTO TpaHchopmaTopa).

VY KOXHIN CKJIaIOBIA YaCTUHI BHPOOY Ha ii CKIagallbHOMY KPECICHUKY HaHO-
CATh HOMEpPH TMO3UIl 3a crenudikaiieo, po3MINIYIOTh iX Ha MOJULAX JiHIK-
BUHeceHb. [lonmuil 1 JNiHII-BUHECEHHS MPOBOASATH CYLUIFHUMH TOHKUMH JIHISIMU.
OnuH KiHelpb JiHIT-BUHECEHHS 3'€THYETHCS 3 MOJIMIICIO, a 1HIIMN Ma€ 3aXOAUTH Ha
300pa)keHHsI 1eTajl 1 3aKIHYYBATHCh KPAIKOIO.

Kpim 300paskeHHst 30upanbHOl OJUHUIN, CKIAAATbHAN KPECICHUK Ma€e TEKCTO-
BY YAaCTHHY (TEXHIYHI BUMOTH), sIKa PO3TAIIOBYETHCS .HAJ OCHOBHUM HAIHCOM.

CxI1aJioBl YaCTHHU Ha CKJIAJAIbHOMY KPECIIEHUKY JOIMYCKAEThCA 300pakaTu
CIPOIIEHO: 3aMICTh MOBHUX 300pakK€Hb TUIOBUX MOKYMHUX BUPOOIB — TUIHKU 30B-
HIIIIHI OOpUCH.

3.2.1.4 CkiaganbHl KpPECICHUKHU JIPYKOBAaHUX IUIAT MAOTh Taki OCOOJIMBOCTI:
3aMICTh HOMEpIB MO3HUIIIN Ha PaiOeIEMEHTH, 110 NPOCTABISAIOTHCS HA MOJIUIAX JIi-
Hi-BUHECEHb, MOPYY 3 E€JIEMEHTOM MPOCTABISIETHCSA TMO3UIIIAHE MO3HAYEHHS, SKE
IPUCBOIOETHCS HOMY 32 CXEMOKO EJIEKTPUYHOIO MPHUHIMIIOBOIO. Y 1IbOMY BUIAAKY
paaioeIeMEHTH BU3HAYAIOTHCSA MEPETIKOM €JIEMEHTIB 10 TPUHIIUIIOBOI CXEMHU.

Ha3Ba kpecnenuka, sik mpaBuiio, BiJMOBIAa€ BUKOHYBaHii (yHKIlII BUpOOy, Ha-
npukian, “IligcuiaroBad MIKpOXBHIIbOBHIA, B 1HIIIOMY BHUMAAKy HOMY TPHUCBOIOIOTH
Ha3By “Ilnara ...”.

Ha3Ba ckiananbHO1 OJUHUIN BKa3ye€TbCcs B OCHOBHOMY Hamwuci. CkiananbHUAN
KpPECIEHUK MICTUThH ClienU(iKaIliio, sIKy BUKOHYIOTh Ha OJTHOMY YU JIEKIJTBKOX apKy-
max gopmaty A4 1 po3MILLYIOTh B I0JATKY A0 MOSICHIOBAIBHOI 3alUCKHU.

3.2.1.5 Kpecnenuku neraneir. Ha KkoxHY JeTaib BUKOHYIOThCS OKpeMi Kpecie-
HUK, 1110 MICTSITh BC1 JIaH1 JJI1 BUTOTOBJICHHS 1 KOHTPOJIIO JaHOI I€TaIl.

[Tpu BUKOHaHHI KpeclieHb NeTalel CiiJl KepyBaTHCs MpaBHIaMH, YCTaHOBIIE-
HUMHU TaKKMH OCHOBHHMH CTaHJIapTaMHu:

—T'OCT 2.109-73. OcHOBHBIE TPEOOBaHUS K YEPTEKAM;

—T'OCT 2.309-73. O603Ha4YeHHS EPOXOBATOCTH TTOBEPXHOCTEH;

—T'OCT 2.316-68. IIpaBuiia HaHECEHUSI HA YEPTEKAX HAAMUCEH, TEXHUUECKUX
TpeOOBaHMI 1 TaOHII.

VY enexTpoHHI ramxy3i OJHUM 3 OCHOBHUX BUJIB MOHTaXy € JIPYKOBaHUU MOH-
Ta)X, TOMY JIpPyKOBaHa IJlaTa € OJHUM 3 HAUTIOMIMPEHIIINX JeTajaeii KOHCTPYKITIT By3-
na (MomyJs).

3.2.1.6 KpecneHnuk apykoBaHOi TJIaTH BUKOHYETHCS BIJIMOBITHO /10 BUMOT CTa-

25



Haapty “T'OCT 2.417-91 [IpaBuina BBIITIOJHEHHS YEPTEXKEN MEUATHBIX IJ1aT~ 3 ypaxy-
BaHHAM OOpaHOI TEXHOJIOT1i BUTOTOBJIEHHS JPYKOBAHOI IUIATH 1 3arajibHOI KOHCTPYK-
111 MPUCTPOIO.

OcHoBH1 po3mipu miatu MaioTh BignoBigatu JCTY 2646-94. [1natu ngpykoBa-
Hi. Tepminu Ta BU3HaueHHs. Po3MipHi JIiHIT peKOMEHAY€EThCS HAHOCUTH 11032 KOHTY-
POM 300paKe€HHS. 3HAYEHHSI PO3MIPIB 1 TPaHUYHI BIAXUJIEHHS HEOOX1IHO HAaHOCUTHU
HaJ PO3MIPHOIO JIHIEIO SIKOMOTra Oyk4ye 10 cepeauHu. JlomyckaeTbes nepepuBaTH
OCBOBI 1 IIEHTPOBI JiHIi.

[To3naueHHs maTepiany B rpadi OCHOBHOTO HAMMKCY MPOCTABISAETHCS TUTHKH Ha
KpecJeHuKax JeTaineil. BoHO Mae BiAMOBIAaTH CTaHAApTy Ha MaTepiall, HAMPUKIAI:
“Cranp 45 TOCT 1050-74”; Citann “CT50-1 HTX0.027.029 TY”. Skmo neranb
BUTOTOBJISIETHCA 31 CTAHAAPTHOTO MPOP1ITI0, TO Mae OYTH 1 CTaHIAPT HA COPTAMEHT.

YMOBHI TO3HAYCHHS €JICMEHTIB B €JIEKTPUIHUX CXEMaX YCTAaHOBJICHI CTaHIap-
TaMU 1 BKJIIOYAIOTh MO3HAauYeHHs 3aranbHoro 3actocyBanHa ['OCT 2.721-74 ECKII.
O6o3HaveHus ycinoBHbIe rpadudeckre. O003HAYCHHS OOIIETO MPUMEHEHUS. A TaKOXK
CrieliaJIbHI Mo3HaYeHHs eneMeHTiB. Hanpuknan: enemMeHTiB upoBoi TEXHIKH, elie-
MeHTiB aHanoroBoi TexHiku (COCT 2.759-82, TOCT 2.734-68) Ta iH.

3.2.2 Odopmiennsa crnerudikaiii. Crnernudikaiiisi — 1€ OCHOBHHI KOHCTPYK-
TOPCHKUN JJOKYMEHT, 10 BU3HAYAE CKJIaJ BUPOOY.

Crnenndikaiiisi CKJIaIa€THCSA 3 PO3LIIB, IO PO3TANIOBYIOTHCS B TaKii MOCIiI0-
BHOCTI: JJOKYMEHTaIlisl, KOMIUIEKCH, CKJIaJlaJibHI OJWHUIN, JI€Talll, CTaHAapTHI BUPO-
O0u, Marepiany, KOMIDIEKTH. HasgBHICTh THX a00 1HIIMX PO3JALIIB BU3HAYAETHCS CKJa-
JIOM crieliuiKoBaHOTO BUPOOY.

[Ipu BukoHanHi APb 3BH4aifHO 3aMOBHIOIOTHCS HACTYITHI PO3ALINA: JOKYMEHTA-
1181, CKJIaJaibH1 OJAMHUII JIeTajl, CTaHJapTHI BUpOOH, 1HIII BUPOOU, MaTepiaiu.

HaliMeHyBaHHSI KOXXHOTO pO3/ily BKa3ye€TbCsl y BHIJISAI 3arojoBka B rpadi
"HaitmenyBanHs".

VY posain "JlokymeHTanis" BHOCATH JOKYMEHTH, IO CKJIaJalOTh OCHOBHHUM
KOMILJIEKT KOHCTPYKTOPCHKUX JIOKYMEHTIB CTeIM(1KOBAHOTO BUPOOY.

VY pozninu "Kommieken", "Cxnaganpai oguaUI" 1 "JleTani" BHOCATh KOMILICK-
CH, CKJIaJlaJibHI OJUHUIIN ¥ JeTan, Mo 0e3mocepeHh0 BXOASITh Y Crenu(iKOBaAHUMA
BUPIO.

[Tpu Bukonanui APb Bci cnenmdikaiiii i po3po0aroBaibHi KPECIEHHS MaOTh
oauH 1Haexc "T'TOIK".

VY posain "CrangapTHi BUpoOHU" 3amucyroTh BUPOOM, 3aCTOCOBYBaHI JeprKaB-
HUMH 1 TATy3¢BUMU CTaHIapTaAMHU.

VY Mexkax KOXHOI KaTeropii CTaHAapTIB 3aMuc poOJIsATh MO0 OAHOPIIHUX TpynHax,
y MeXxax KOXHOI Tpynu — 32 abeTKOr0 HallMEeHyBaHHS BUPOOY, Y MeXaX KOKHOTO Ha-
HMEHYBaHHS — Y TOPSAIAKY 3pOCTaHHS IMO3HAYCHHS CTAHIAPTIB, a B MEXKaX KOXXHOTO
MO3HAYEHHS CTAHAAPTY — Y TOPSAJKY 3POCTaHHS OCHOBHUX IMapameTpiB abo po3MipiB
BUPOOY.

VY po3aim "lxm BupoOu" 3anucyroTh BUpOOH, 3aCTOCOBYBaHI HE IO OCHOBHUX
KOHCTPYKTOPCHKUX JTOKyMEHTaxX (10 TEXHOJIOTIYHMX yMOBaX, Karajoram, MpencKy-
paHTam 1 T.11.).
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VY poszain "Marepianu" BHOCSTH yci Matepiany, o 0e3mocepeHb0 BXOAATh y
crenudikoBanuii Bupi6. Iopsaok ixuboro 3ammcy Bukiaaenuit y FOCT 2.108-68
ECKI.

3.2.3 Odopmienns miakariB. Ak rpadiydi maTepiayiv, Ha IJIaKaTax MOXYTh
OyTH TIpeJCTaBJICHI: IHU3alHEepChKa pO3pOoOKa 30BHINIHBOIO BUIJISAY MpUIIaLy abo
IPUCTPOIO, CXEMHU TEXHOJIOT14HI, PI3HOTO BUY AlarpaMu, MaTepiajid 10 eKOHOMIYHOT
YaCTHHHU MPOEKTY, PO3PAXYHKOBI M €KCIIEPUMEHTAIbHI 3aJI€KHOCTI, TAOIMIl 3 YHCe-
JHHUMH pe3yJbTaTaMU, HEOOX1AHI MAaTeMaTUYHI CIIBBITHOIICHHS, CTPYKTYpPHI CXEMH
ANTOPUTMIB, XapaKTEePH1 IS TUTITIOMHHUX POOIT 1 JOCIITHUIILKIX TTPOCKTIB.

[Tnakatu oopmITIOIOTBCST Ha apKyliax Kpecispcbkoro namnepa Al (abo y Bu-
TSI CTANAIB JJI MPE3CHTAIlil) BIAMOBIIHO O BHMOT, III0 TPEI'SBISIFOTHCS 70 TI1a-
KaTiB 1 pUCYHKIB MpH X 0(OpMJICHHI, a came:

— oOMeXyBasbHI JHIT K IS KpecaeHuKiB (Hanucu quBuck y onatky XK);

— 3aroJIOBKH, PO3TAIlIOBaH1 Y BEPXHIM CepeiHIi YacTHHI JIUCTa, TOBUHHI OyTH
KOPOTKUMU;

— mpudTH, pO3MIpH JITEP Ta TUPP MOKYTh OYyTH OYb-IKUMHU 32 YMOBHU IXHBO-
IO TapHOT'O 30POBOTO CIIPUMHSTTS;

— KUTBKICTh KOJIbOPIB Ha IJIaKaTl HEe TOBUHHA NIEPEBUIIYBATH IIECTH, BKIIIOYA-
FOYU YOPHUM;

— MOXYTh OYTH BUKOPHCTaHI KOJLOPOBI OJIBIIL, Tyall, ¢yioMacTepu 1 T.11.;

— 300paXeHHsI PUIIaay, IPUCTPOIO PEKOMEHAYETHCSI BUKOHYBATH B aKCOHOME-
TPUYHINA MPOEKIIii, 110 3a0e3neuye 0TI HAOUHE YSABJICHHS PO oro ¢popmy;

— MOSICHIOBAJIbHUM TEKCT TOBUHHUN PO3TAIIOBYBATHCS HA BUIBHOMY TOJII TJIa-
Kara;

— MO3HAYEHHS €JIEMEHTIB OpraHiB KEpyBaHHS BapTO 300paKyBaTH Ha IJIaKaTax
y HOJIOKEHHSIX BIAMOBIIHO MPALIOI0UYOMY MOJI0KEHHIO.

3arajpHa BHMOTa O BUKOHAHHS IUIAKATIB — CTHJIBOBA €QHICTH, SIKICTh BHKO-
HaHHS.

KoxeHn momarkoBuil miakat miAMUCY€EThCA CTYJEHTOM Ta KOHCYJIbTaHTAMU BiJI-
MOBITHUX PO3JIIIB MPOEKTY, MPU IBOMY MIAMUCH MOXKYTh OYTH PO3TAIllOBaHi SIK Ha
JUIHOBIN, TaK 1 HA 3BOPOTHIN CTOPOHI apKyIa.

3.2.4 BigomicTh aTecrtailiitHoi po6oTu 0akanaBpa MiCTUTh MEPETIK JOKYMEHTIB,
mo BxonATh A0 ckiaaxy APB. VYV BioMicTh BHOCSATbCS HallMEHYBaHHS TEKCTOBUX,
rpa@iuHUX MaTepiaiB Ta IHIIUX JOKYMEHTIB. Y TEKCTOBUX JOKYMEHTAX HacamIiepe.
YKa3yeThCsl TNOsICHIOBaJIbHA 3amucka APb, mo Mae yMOBHE TNO3HAUYEHHA —
IMOIK.XXXXXX.001 I13, ne I13 — ko mosicHIOBanbHOI 3anucku. [lami B mepemniky
TEKCTOBUX JIOKYMEHTIB MOe OyTH 3a3Hau€Ha, HAIPUKIIaJl, Iporpama iCIiuTIB Po3po-
0JICHOTO TIPUCTPOIO.

VY nepeniky rpadiyHUX JOKYMEHTIB YKa3ylOTbCS CXEMHU €JIEKTPUUYHI CTPYKTYp-
H1, TPUHIIUIIOBI, KPECICHUKH 3araJIbHOTO BH]Y TOIIO.

dopMma BIOMOCTI aTecTaiiifHoi poOOTH 3 MPUKIATAMU YMOBHUX TMO3HAYEHB
JIOKYMEHTIB HaBeJieHa B qonatky Jl.
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3.3 Enextponnuii Bapiant opopmiienuss APb

Enextponna popma Bukonanas APb nepenbadae takuii ckiaa MaTepiaiis:

— MOSICHIOBAJIbHA 3aMKCKa Y PO3APYKOBAHOMY BHIJISIL, SIka OOpMIICHA 3T1THO
3 ACTY 3008:2015;

— npykoBani rpadiunai matepianu APb (cxemu, KpeciaeHuKH, IIakaTH) y 3MEeH-
myBanbHOMY MaciTabdi (popmatr A4 abo A3), po3MileHi y J0aTKax J10 MOsICHIOBA-
JIbHOI 3aIIUCKHU;

— po3apykoBaHi UmrocTparii (y dbopmi mpe3eHTarlii), ki Mpu3HadeHl I MpHU-
MoHOTO 3axucty APDB;

— ENIEKTPOHHUI BapiaHT TOSICHIOBAJILHOI 3amuckd (Ha (ieni-Hocli eauHuM
datinom y dhopmati Microsoft Word 3 posmupenasm *.doc );

— rpadiuni marepianu APDB 3rinHo i3 3aBnanusM Ha APbB B enextponHOMYy (ho-
pMati (KpeClICHHKH, CXEMH, TUIaKaTH), MIAroTOBIICH] s ApyKYy y popmati Al (Ha
JMCKOBOMY HOCIi y hopmMati nporpam, SKUMH BOHH OyJIK CTBOPEHI).

Bci kpecieHnku Ta TEKCTOBI IOKYMEHTU MalOTh BIANOBIAATH BUMOTaM CTaH/a-
ptiB €CKJI. I'pacdiuna yacTriHa BUKOHYETHCS 32 JIOMOMOTOIO BIJIMOBITHUX MPOTrpaM-
HUX 3aC001B.

VY Bimomocti APB Bci enekTponHi 1okymeHTH B rpadi “IIpum.” nmomivaroTbces
HanucoM “en.d.” (enexTpoHHui Gpopmar).
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4 IOPAOK IOAAHHA TA 3AXUCTY BUITY CKHOI
KBAJIIDIKAIIMHOI POBOTU BAKAJIABPA

4.1 [lizrotoBKa 10 3aXUCTy aTE€CTAIIMHOI POOOTH

Jo 3axucty APb Ha BigkpuTOoMy 3acigaHHi ek3ameHaniiiHol komicii (EK) mo-
MyCKAIOThCS CTYJIEHTH, SIKI BAKOHAIM BC1 BUMOTH HaBYAJIBHOIO MJIaHY Ta MPOrpam 3a
HanpsimoM. Lle miaTBepKy€eThCs BIAMOBIIHUMH IOKYMEHTAMU J€KaHATY.

Buxonana APB, nmignucana cTyAeHTOM, MEpeaaeThCsl KEPIBHUKY Y BU3HAUCHUHN
KaJICHIapHUM Tij1aHoM TepMiH. [licns cxBanenHs APB kepiBHUK mianucye ii Ta ckia-
J1a€ MMCbMOBUH BIJI3UB.

Bunyckna kBamidikaiiiiHa po6oTa 3a HasBHOCTI BCiX mepenadauyeHux IiANKUCiB
nepenaeTbes Ha pO3IUA] 3aBiayBauy kKadenpu. Bin mpuiimae pilieHHS mpo Hampas-
nenus APB nHa peniensirto.

CryneHT nepeniae peleH3eHTY MOSICHIOBAIbHY 3aluCcKy, rpadiuHuil MaTepian
HE MI3HIIIE HIXK 3a TPU JIH1 10 3aXUCTY.

3a nenb 1o gatu 3axucty B JIEK noparoThes:

— 3akinyeHa APB 3 3anucom 3aBigyBada kadepu npo IOMYCK CTyACHTa JI0 3a-
XHUCTY;

— MUCHMOBHUH BIA3MB KEPIBHUKA 3 XapaKTEPHUCTUKOIO JISIIBHOCTI CTYJICHTA Iij
yac BUKOHAHHS poOOTH;

— mucbMoBa perieH3ist Ha APb.

o EK Takox MOxyTb OyTH MO/IaHI 1HIII MaTepiajiy, 0 XapaKTepPU3yOTh Hay-
KOBY 1 MPAKTUYHY LIHHICTh MPOEKTY (poOOTH): HAJPYKOBaHI CTATTI 32 TEMOIO MPOCK-
Ty (po6oTH); TOB1JIKA PO PEaTBHICTh MPOEKTY a00 yIMPOBAKEHHS, MiMKMCaHa ITOca-
JIOBOIO 0CO00I0; MAaKETH, 3pa3ki BUPOOIB TOIIIO.

Jo 3axucty B EK He nomyckaeThcsi BUIyCKHA KBaji(ikaliiiHa podora, sKa:

— He BIJINOBI1JIa€ Ha3B1, 3aBAaHHIO a00 Ha3B1 y JokyMeHTax APB;

— BUMOTaM 100 3MICTy i 0()OpMIICHHS;

— HamucaHa 0e3 JOTpUMaHHS 3aTBEPKEHOTO TUIaHY;

— HE MICTUTh ICTOTHUX ITyHKTIB 3aBJJaHHS;

— Ma€ ICTOTHI MOPYIIEHHS MpaBwl O(POPMIICHHS TOSICHIOBAJILHOI 3alUCKHU Ta
rpadi4HOi YaCTUHU pOOOTH;

— MICTUTB TPyO1 MOMUITKH, 200 HETIPABUIIbHI PIIIICHHS;

- HE TIPOMIILIA MONEepPeaHBOI eKCIIePTU3U Ha Kadepi.

VY pasi, konu 3aBigyBay kadeapu HE BBAXKAE 3a MOXKJIMBE JIOMYCTUTH CTyACHTA
no 3axucty APb, nie nmutanHs po3risinaeTbes Ha 3acigaHHl kadeapu 3a y4acTio Kepi-
BHHKA poOoTu. Ha taky APB ckiamaeTrbcst okpemuil MpoTOKON 3acimanHs kKadenpw,
BHTST 3 SIKOTO TIEPEIA€ThCS HA 3aTBEPKCHHS JCKaHy (aKyIbTeTy.

TpuBanicts 3axucty oaniei APB, sik mpaBuio, He MOBMHHA MepeBUIyBaTH 15—
20 XBUJIUH.

Jlnst momoBiIl CTyIeHTY HagaeThes He Outbine 10 xBumuH. Ilicas monoBial cTy-
JeHT BianoBigae Ha 3anuTaHHs wieHiB JIEK 1 npucyTtHix. OrojouryeTbest peteHsis i,
SIKITIO HEOOX1/THO, BIJI3UB KEPIBHUKA.
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CTyneHTy HaJaeTbCcs MOXKIIMBICTD BIJNOBICTH Ha 3ayBa)KeHHsI pelieH3eHTa a0o
3asiBUTH PO 30Ty 3 HOTO BUCHOBKaMH.
PesynpraTn 3axucry artecramiiHoi poOoTH OakajaBpa OIIHIOIOTHCS 3a cToOa-
JBHOIO HIKaJIOK0. 32 HEOOX1THOCTI OI[IHKA MOKe OyTH MepepaxoBaHa B HOTUPUOATbHY
29 ¢¢

mIKay: “BiAMIHHO”, “mo0pe”, “3a10BUIBHO”, “HE3a/I0BUIHHO” .
[ToBTOpHUI 3axucT APB 3 MeTO0 IiIBUILICHHS OIIIHKH HE I03BOJISIETHCH.

4.2 3MicT BiA3UBY KEpiBHUKA

VY BiJI3UBI KepIBHUKA MOJAETHCS XapaKTEPUCTUKA pOOOTH CTYACHTA ITiJ1 Yac BH-
koHaHHs APB. KepiBHUK BiJI3Ha4a€ HOBU3HY PO3POOKU Ta CTYIHB 11 CKIATHOCTI, pi-
BEHb OPTaHI30BaHOCTI CTYJIEHTa, HOTO AUCIUILIIHOBAHICTh, CTAPAHHICTb, 1HIIIATHUB-
HICTh, OCOOMCTUI TBOPYMM BKJIaJl B PO3POOJIEHI MUTAHHSA, CTYIIHb IiJATOTOBJICHOCTI
CTYJIEHTa JI0 CAaMOCTIMHOI AISUIbHOCT1, YMIHHSI BUITYCKHHUKA KOPUCTYBATUCS HaBYaIb-
HOIO, JIOBIIKOBOIO Ta HAYKOBO-TE€XHIYHOIO JITEPaTypOlO, YMIHHS CaMOCTIMHO BHPpI-
ITyBaTH MOCTABJIEHI 3aJ]]a4i, CAMOCTIMHICTh 1Or0 poOOTH TiJ] Yac MPOEKTYBaHHS, 3/1a-
THICTh BUITYCKHHKA J0 1HXKEHEPHO1 YU HAyKOBO-AOCIIAHOI poOOTH, MPAaKTUYHA LIH-
HicTh APB (mpoekTyBaHHS Ha 3aMOBJICHHS MIJINPUEMCTBA), OPUTIHAIBHICTH PO3POO-
KW, BMIHHSI KOPUCTYBAaTUCh Cy4YaCHUMHU METOJAMHM 1 3acO0aMM JOCIIJIKEHHS, 00UYuC-
JIOBAJIBHOIO TEXHIKOKO TOLIO.

K110 KepIBHUK HE € CIIBPOOITHUKOM YHIBEPCUTETY, TO HOro MiANUC 3aCBIAYY-
€THCS TIEYATKOIO BIAJLUTY KaJpiB Micils ioro podotu. KepiBHUK MOXke peKOMEHIyBa-
i APDB Ha yHIBEpCUTETCHKUI KOHKYPC aTeCTaIlIiHUX POOIT.

HamnpukiHii BiA3UBY KEpiBHHK 3a3Haya€, YU TOTOBUM CTYACHT JO CaMOCTIHHOT
npodeciitHol MisNTBHOCTI, @ TAKOXK YU MOKE OyTH MPOEKT MOJTAHUM JI0 3aXUCTY.

4.3 3Mmict pereHsii

PerieHsist HagaeThCcsl y MUCbMOBOMY BUTJIA/II B JOBUIbHIN (popMi 1 MOBUHHA Bi-
no0paxkatu TOUKY 30py pelnieH3eHTa 1moja0 APb, a came:

— BIIMOBIAHICTH 3MICTY pOOOTH 3aBJaHHIO Ha aTeCTalliiiHy poOoTy OakayiaBpa;

— BIJMOBIHICTb 3MICTY POOOTH BUMOTaM OCBITHBO-ITPOQECIHHOT MPOTrpamMu;

— BUCHOBKH 11100 aKTYaJIbHOCTI OOpaHOi TeMH Ta ii MPAaKTUYHOTO 3HAYEHHS;

— MMOBHOTA aHAJIITUYHOIO OIJISIAY JITEPATYPHUX JIXKEPEIN, TIOKYMEHTIB, CTaHap-
TiB;

— HAYKOBO-TEXHIYHUHN PIBEHb 1 AKICTh PO3PAXYHKIB;

— OOTPYHTOBAHICTh TEXHIYHUX PIIICHB;

— SIKICTh BUKOHAHHS TOSICHIOBAJILHOI 3aITMCKH, KPECASHUKIB Ta IIJIaKaTiB;

— 3arajbHy OIIIHKY POOOTH, MMO3UTHUBHI 1 HETATUBHI CTOPOHH POOOTH;

— Heponiku APb Ta 3ayBaxkeHHS.

HanpukiHii perieH3eHT 3a3Havyae, Y BiAnoBigae BUKoHaHA APb unHHUM BU-
Morawm, 1 Ia€ OLIHKY 3a CTO0AIBHOIO IIKAJIOH0.

Peuensis nogaetsest 1o EK penienszenTom ocodbucto abo uepes cryaenTa. Pene-
H3EHT MOBEpTae Ha Kadeapy HarpaBieHHS Ha peueHsito. CTyJeHT Mae MmpaBo O3Ha-
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HOMHTHCA 3 PELEH3IEI0 0 3aXUCTY, alie MICs PEelieH3yBaHHs HisKI BUIPABICHHS B
po0OOTI HE T03BOJISAIOTHCS. PEIIEH3eHT CTaBUTh MiIKC, Ta BKa3y€e CBOE MPI3BUIIIE, 1M s
Ta 10-0aThKOBI, MicIle poOOTH, IMOCay, 1 3aBIpsi€ CBIM MIAMKC, SKIIO BIH HE € CHIBPO-
OITHUKOM YHIBEPCHUTETY.

4.4 3axucT aTecTalitHoipoOOTH

JlepxaBHa atecraris crynaenta (3axuct APB) 3aiticHioersest EK micis 3aBep-
IICHHS] HABYaHHS 3 METOI0 BCTAHOBJICHHS (DAKTHUYHOI BIAMOBITHOCTI PiBHS OCBITHBOI
MiATOTOBKM BHMOTaM OCBITHBO-TIpodeciiiHoi mporpamu. Ex3amenarniiina komicis
CTBOPIOETHCS SIK €IMHA JUTSI IEHHOT, 3209HOT (IUCTaHIIHOT) (opM HaBYAHHS 3 KOXK-
HOT CHeIiaTbHOCTI (OCBITHBOT TPOTPAMH ), HATIPSIMY .

Kowmicisi yTBOpIO€TbCS MIOPIYHO 1 A€ MPOTATOM KajeHaapHoro poky. /o ckia-
1y KOMIC1i BXOJSITh T0JIOBA 1 WICHH KoMicii. ['oiioBa komicii mpu3HAYaE€ThCsl HAKa30M
pEKTOpa YHIBEPCUTETY 3 YMCJIa MPOBIHUX CIEHIAICTIB BUPOOHUIITBA a00 BUCHHUX.
Jlo ckiamy ek3aMeHaliitHoi KoMicli MOXKYTh BXOJUTH: JIeKaH (pakynbTeTy abo ioro
3aCTYIIHUK, 3aBilyBadl kadenp, npodecopu, MOIEHTH (BUKIaAa4di) MPOQPLIIOI0UUX
Kadep, MPOBIIHI CHEIiaaiCTH BUPOOHHUIITBA Ta MPaIliBHUKH HAYKOBO-IOCTIIHUX 1H-
ctutyTiB. [lepconanbuuii ckiaa wieHiB EK 3aTBepKy€eThCsi peKTOPOM HE Mi3HIIIE,
HDK 3a MICSIIb JI0 ITOYaTKy poOOTH JeprkaBHOI Komicii. PoOoTa ek3ameHaliifHoi KoMi-
Cli IPOBOJUTHCSA y TEPMIHH, ITepe10ayeHl HaBYaIbHUM IUIAHOM.

['padix pobOTH KOMICIT 3aTBEPIKY€ETHCS PEKTOPOM Ha I1JICTaBl MOJAHHS JIeKa-
Ha (DaKyJIbTETy 1 ONPUIIOJIHIOETHCA HE MI3HIMIE K 32 MICSIh J0 MOYaTKy 3aXUCTy
APB.

o 3axucty APB nomyckaroThbCsi CTYJIEHTH, sIKI BUKOHAJIM BC1 BUMOTH HaBYaJlb-
Horo miany. COUCKM CTYJIEHTIB, JomyuieHux 1o 3axucty APB, nonatotses B JJEK
nexkanoM ¢akynbTeTy. Ex3aMmenariitHiii komicii nepes noyarkom 3axucty APb neka-
HOM (haKyJIbTETYy MOJAETHCS 3BEICHA BIAOMICTh MPO BUKOHAHHS CTYJIEHTAMU HaBua-
JBHOTO IUIAHYy 1 MPO OTPUMAaHI HUMH OIIHKU 3 TEOPETHUHUX TUCIUILIIH, KYPCOBUX
MPOCKTIB 1 pOoOIT, MPaKTHK, 3 JepKaBHUX ek3aMeHiB. EK Ha OCHOBI 3araipHOT SIKOCTI
APB, piBH# 11 3aXUCTy BUPIIIYE MUTAaHHS PO MPUCBOEHHS BIAMOBIIHOI KBaTidiKarii.

Posnozin cTyneHTiB Ha 3aXKUCT HAa KOKHUM J1IeHb poboTu EK, ueprosicts 3axuc-
TiB BU3HA4aeThcs Kadeaporo. CUCOK CTyACHTIB, ki OynyTh 3axumaru APb Ha gep-
roBux 3acifanuax EK, kapeapa noBoauTs 10 3aragbHOrO BiJoMa HE Mi3HIIIE, HIXK 3a
7B JIHI JI0 3aXMCTy. B yCcTaHOBJIEHUI TEPMIH CTYACHTH OBUHHI MOAATH Ha Kadeapy
MOSICHIOBAJIbHY 3alMCKY 3 rpadlyHUMU MaTepiajamMu, Bi3UB KEPIBHUKA Ta PELEH3IIO.
Ex3ameHaniiiHiil komicii MOXKyTh OyTH MOJaHI TaKOX 1HII MaTepiaiu, IO XapakKTe-
PU3YIOTHh HAYKOBY 1 MMPAKTUUYHY I[IHHICTh BUKOHaHO1 APB: npykoBaHi mpaiii 3a TeMoo
po0OTH, TOKYMEHTH, 110 BKa3yOTh Ha MpakTU4YHe 3actocyBaHHsa APb, makeTn, 3pas-
KM MaTepiajiB, BUpOOiB, MPOrpaMHi MPOIYKTH TOIIIO.

3axuct APbB BinOyBaetbes Ha Biakpuromy 3aciganHi EK 3a yuacTio He meHIie
TPHOX ii YJIEHIB, a TAKOX MPH OOOB’SI3KOBIN MPUCYTHOCTI TOJIOBH KOMICii. 3axucT
APB Moxe TpOBOIUTHUCS K B YHIBEPCUTETI, TaK 1 Ha MIAMPUEMCTBAX, B 3aKajax i
opraHizamisix, JJis SKHX TeMaTUKa PoOIT, M0 3aXHINAIOThCS, CTAHOBUTHh HAYKOBO-
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TEOPETUYHUN a00 MPAaKTHUHUHN 1HTEpec. 3aXHCT KOMIUIEKCHHUX (MDKKadeapaibHUX,
MDKyHIBepcuTeTchbkux) APbB BinOyBaeThcs Ha criiibHOMY 3aciganHl EK 3a Biamosij-
HUMHU clielianbHOCTAMU. TpuBamicTs 3acianHga EK He moBHMHHA nepeBUIIlyBaTH IIec-
TH aKaJeMIYHUX TOJIMH Ha JieHb. TpuBanicte 3axucty onHiei APb He noBuHHa nepe-
BuIyBatu 20 XB.

Ha 3aciganni JIEK oronomryerbest AoBijKa AeKkaHa GakyIbTeTy PO BUKOHAHHS
CTYJICHTOM HaBUYAJILHOTO IJIAaHY 1 OTPUMAHUX HUM OIIHOK. [[0TIM BUITyCKHUKY Haja-
eTbest 10 10 XBUIMH J1s 10MOB11. JIMIIITOMHUK YiTKO, KOPOTKO, TEXHIYHO MPaBUIBHO
1 TPaMOTHO JIOTIOB1/Ia€ MPO 3MICT BUKOHAHOT pOOOTH. Y JOMOBIi/II BUITYCKHUK Ma€ BU-
CBITIIUTH:

— TIOCTAHOBKY 3a/1adi;

— IpeAMET MPOEKTYBAaHHSA UM JOCIIHKEHHS (110 pO3pO0JIEeHO);

— BIZIMTOBITHICTh PO3POOKH HOpMaM, CTaHapTaM, HOBITHIM TCHJICHIIISIM;

— IPUIHATI CIOCOOM PO3B’sI3aHHS MMOCTABJIEHO]T 3a/a4i;

— 00cAr 0cOOMCTO BUKOHAHUX POOIT;

— OCHOBHI pe3yabTaTtu APB Ta MOXIHBICTB 1X BUKOPUCTaHHSI.

[1ix yac omoBiIl MarOTh OYTH BUKOPUCTaHI BC1 AEMOHCTpaIliliHI TIakaTu (CTo-
pinku nipe3enTarii). [Ipu nboMy He ciij 3ynuHATHCS HAa MPUHIIMIAX /il BIIOMO] ana-
paTypu abo OTJIsA/Il TPOTrPaMHOTO MPOAYKTY.

He pexomennyerncs:

— JCTaJbHO 3YMUHATHCS Ha YaCTHHHHUX DINICHHSIX, HEe PO3TJIIHYBIIW BKa3aHi
BHUIIIC TTUTAHHS;

— OyayBaTy JOMOBIAb HA MOCIJOBHUX ONMCAX IUIAKATIB 1 CXeM rpadivyHoi yac-
THHU;

— JICTAJIbHO 3YNMUHATHCS Ha ONUCaX OKPEMHUX YaCTHH CXEMU;

— BUXOJIUTH 32 MEXI1 BIJIBEJICHOTO Ha JOTMOBIb Yacy.

PexomennyeThCst y3ronutu 3MICT 1 (OpMy JOTOBIIL 3 KEpIBHUKOM poboTu. Bu-
MyCKHUK JJIS TOTIOBI1, 3a 3rofiofo rosioBu EK, Moxke oOpaT ykpaiHChKY, POCIMCHKY,
aHTIINACHKY, HIMEIBKY ab0 ¢paHIiry3pky MoBU. Skio y APb BukoHyeThcs po3poOka
MPOTPaMHOTO MPOYKTY, AUTIIOMHHK JIeMOoHCTpye Ha 1K po3pobiennii mporpamMHmii
MPOAYKT Y Jiii, TOMOBHIOIOUN JEMOHCTpPAIliF0 HEOOX1THUMU KOMEHTaPsIMHU.

[Ticns HOMOBiAI OTOJIOIIYETHCS PELEeH31S 1 BUIYCKHUK BIJIIOBIa€ Ha 3ayBa-
KEHHSI pelleH3eHTa. BiH MOBUHEH MepIll 3a BCE 3a3HAYUTH, 3 SKHUMH 3ayBa)KEHHSIMHU
BiH 3TOJICH, a 3 SKUMH Hi. Toji 3ayBakeHHS, 3 SKMMH BHUITYCKHUK 3T'0JICH, MOXYTh
3ayiIIaTucs: 06e3 OyIb-IKUX MOSICHEHb. SIKIO JOMOBIAAY 13 3ayBaXKEHHSIMH 3TOJICH,
BiH Mae nosicHuTi wieHam EK cBorwo Touky 3opy. Ilicas BiAnmoBiAl HAa 3ayBa)KEHHS
pelieH3eHTa BUITYCKHUK BIJMOBIAa€e Ha 3anuTanHs wieHiB EK. MoBa Bianosizaeit mo-
BHHHA OyTH TaKO¥O, IKOIO ITOCTABJICHO 3aITUTAHHS.

PesynbpraTn 3axucty APb Bu3HA4alOThCS OIIHKAMM 332 CTOOAJIBLHOK CUCTEMOIO.
[Ipu Bu3Ha4YeHH] OIIHKU POOOTH OEpyTh JO yBarud piBeHb HAYKOBOI Ta MPAKTUIHOL
MITOTOBKH CTYJICHTA, SIKICTh JOMOBI/I1 3 BUKOHAHOI pOOOTH, TOBHOTY BIAMOBIIEH Ha
3alUTaHHS WIEHIB KOMICIi Ta MpUCYTHIX Ha 3axucTi. Pesynbratu 3axucty APB oro-
JIOMIYIOTHCA Y TIeH ke JAeHb micis odopmiieHHs MpoTokoiiB 3acimanns EK. 3a pe-
3ynbratamu 3axucty EK npuiimae pimeHHs po OLIHKY 3aXUCTY Ta MPUCBOEHHS BiJI-
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MOBIAHOT KBasTi(hiKallii 3 BUAAUEIO0 BUITYCKHUKY JUIIJIOMa JEPKABHOTO 3pa3Ka.

CtyneHToBi, IKUH OTPUMAB MiJCYMKOBI1 OIIIHKH «BIAMIHHO» HE MEHIIIE 5K 3 75
BIJICOTKIB YCIX HaBYAJIbHUX JUCLUIUIIH Ta 1HIUBIAYaJIbHUX 3aBJaHb (KYpPCOBHX MpOeE-
KTiB, po0iIT), mepeadaueHNX HaBUYAJbHUM IIJIAHOM, a 3 1HIIMX HAaBYAJbHUX JTUCIHUILIIH
Ta 1HAUBIAyaIbHUX 3aBJaHb — OIIHKH «100pe», 3axucTuB APB 3 OIiHKOIO «BiIMiH-
HO», a TAKOXXK BUSBHUB ceOe B HAyKOBiH (TBOPUiit) poOOTI, 110 MATBEPIKYETHCS PEKO-
MeH/1ali€ero Kadeapu, BUIaeTbCsl TOKYMEHT PO OCBITY (KBamidikalliro) 3 Bi3HAKOIO.
Pimenns EK npo ouinky 3HaHb, BusBieHux npu 3axucti APb, a Takox mpo npucso-
€HHsI BUITYCKHHMKOBI BIAMOBITHOI KBadidikalii npuilMaeTbcsa ek3aMeHaIiitHOI0 KoMi-
CIEI0 HA 3aKpUTOMY 3aCiIaHHI BIAKPUTHUM TOJIOCYBAaHHSM 3BHYAMHOIO OlIBIIICTIO
YJIeHIB KOMICIi, sSIKi Opanyu y4acTb y oMy 3acinanHi. [Ipu onHakoBii KUTBKOCTI ro-
JIOCIB TOJIOC TOJIOBH € BUPIIIATIHHUM.

Crynent, sikuil npu 3axucti APb oTpuMaB He3aJ0BIIbHY OLIIHKY, BiIpaxoBY-
€THCS 3 YHIBEPCUTETY 1 HOMY BUJAETHCS aKajeMiyHa JoBiaka. Y nboMy Bunaaky EK
BCTAHOBIIIOE, YA MOKE CTYJICHT MOJIaTH Ha MOBTOPHUI 3aXUCT Ty camy poOoTy 3 J10-
OTIpaIIOBAaHHSM, YU BiH 3000B’sI3aHUI OMpAIlOBaTH HOBY TeMY, BU3HAUYEHY BIJOBII-
HOlO Kadeaporo. CTyneHT, sikuil He 3axucTuB APDB, momyckaerbcs 10 MOBTOPHOTO
3aXMCTY MPOTATOM TPHOX POKIB MICIHS BiAPaxyBaHHS 3 YHIBEPCUTETY MPHU HASIBHOCTI
roro 3asBu. CryneHTam, siki He 3axumand APb 3 moBakHo1 npuunHM (JIOKYMEHTaJb-
HO MIATBEPKEHOT), PEKTOPOM MOKE OyTH TOJIOBKEHO CTPOK HABYAHHS JO HACTYII-
Horo Tepminy poootu EK i3 3axucty APB, asie He Oinbiie, Hixk Ha oAuH pik. Bei 3aci-
nanHs EK mpoToKomooThes. Y NPOTOKOJIM BHOCATHCS OLIHKHU, OJIEp KaH1 MPU 3aXuC-
T1 APB, 3anucyroTbcsi TUTaHHs, 110 CTABUJIUCS, OCOOJIMBI JyYMKH YICHIB KOMICIi, BKa-
3y€eTbesl 3700yTHI PIBEHb BUIOI OCBITH (KBaliikailisi), a TaKoX SKUN Jep>KaBHUN
JIOKYMEHT PO OCBITY (3 BIJ3HAKOI 4M O€3 BiA3HAKHW) BUJAETHCS BUITYCKHUKY. [Ipo-
TOKOJIY MiAMKCYIOTh rosioBa Ta wieHu EK, ski Opanu ydacTs y 3aciganui. Knura npo-
TOKOJIIB 30€piracThCsi B yHIBEPCHUTETI.

[Ticns 3akinuenas pobotu EK romnosa komicii ckiiajae 3BiIT 1 Moja€e MWoro B jie-
kaHat. Y 3BiTI rojoBu EK BinmoOpakaeTbcs aHami3 piBHS MIATOTOBKU BUITYCKHHKIB 1
sKocTi BukoHaHHs APDB; BinnoBigHicTh TeMaTuku APB cydacHuM BuMoram, xapakre-
PUCTUKA 3HAHb CTYJICHTIB, HEJOJIKH B MIATOTOBII 3 OKPEMHUX TUCIUILIIH, JAIOThCS
peKOMEeHaIlli MO0 TMOJIMIICHHS HAaBYAJIBHOTO TPOIECY. 3BIT TOJIOBU JEP>KaBHOI
KOMIC1i 0OrOBOPIOETHCS Ha 3aCiTaHHIX BUCHUX paJl (DaKyIbTETy Ta YHIBEPCUTETY.
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[TEPEJIIK JUKEPEJI ITIOCUJIAHHA

1. 3axon Yxkpainu «IIpo Buiry ocBity» Big 01.07.2014 Ne 1556-VII 13 3minamu.
/(Bimomocti BepxoBHoi Pagu (BBP), 2014, Ne 37-38, c1.2004

2. CranmapT BUIIOI OCBITU: Nepiivii (0akanaBpChkuil) piB€Hb BHUIIOI OCBITH,
ranxy3b 3HaHb 15 « ABTOMaTH3aIlis Ta MPUIAI00yTyBaHHIY, ClEIabHICTh 153 «Mik-
po- Ta HaHOCHCTeMHa TexHikay, Kuis, 2018. 18 c¢. (IIpoekr).

3.0cBiTHBO-TIpOdeciitHa nporpama «EIEeKTpOHHI MPUCTPOI Ta CUCTEMU» Tep-
moro (6akaaaBpChKOTO) PIBHS BHINOI OCBITH 3a criemiansHicTio 171 Enexrponika ra-
my3i 3HaHb 17 Enextponika Ta TenekomyHikaiii. Xapkis, XHYPE, 2018. 14c.

4. ICTY 3008:2015 HamionaneHuit cranaapT Ykpainu. [Hpopmariis Ta q0Ky-
MeHTaIlis. 3BiTH y cdepi Hayku 1 TexHiku. CTpyKkTypa 1 npaBuia odpopmioBannsa Ku-
iB: AIT «YxkpH/IHL», 2016. 31 c.

5. ACTY 8302:2015 Harmionanbauii crangapT Ykpainu. [Hdopmariist Ta 1oKy-
MeHTanisg. bibmorpadiune nmocunanHs. 3aranabHi MOJOXKEHHS Ta NMpaBuUiia CKIagaHHsS
Kwuis: JIT «YxkpHAHL», 2016. 20 c.

6. 3arajgbHi METOJUYHI BKa31BKH 3 JUIUIOMHOTO MPOEKTYBAHHS B YHIBEPCHUTETI
[Texcr] / Ynopsin.: [1.C. Kostyn, 3.B. Hynap, B.4. XKypasnsos, O.C. kinb. — Xap-
kiB: XHVYPE, 2002. — 40 c.

7. Meroau4Hi BKa31BKH, BAMOTH Ta pEKOMEHalli 10 MIATOTOBKU aT€CTALIIHO-
ipoOoTu GakanaBpa Ui CTYJEHTIB JIEHHOI Ta 3a04HO1 ()OpM HaBYAHHS B rajiy3l 3HaHb
0508 «Enexrponika» 3a Hanpamamu 6.050801 “Mikpo- Ta HaHOENEKTpOHIKA”,
6.050802 “EnextponHi npuctpoi Ta cucremu" / Ynopsa.: F0. O. I'opaienko, B. M.
[Tucapenko, H. €. lIleBuenko. — Xapkis: XHYPE, 2011. - 44 c.
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Jlomatok A 3pa30k TUTYJIBHOTO JIMCTA aTeCTaIHOI poO0TH
OaxanaBpa

MiHicTepcTBO OCBITH 1 HAYKH YKpaiHu
XapKiBCbKUI HalllOHAIBHUN YHIBEPCUTET PaiOCIEeKTPOHIKH

dakyabTeT EnextponHoi Ta 6ioMeudyHOI 1HXKeHepii

Kadenpa MiKpOeIeKTPOHIKHY, eEKTPOHHUX MPUIAIIB Ta IPUCTPOIB

CrernianbHICTh (HAIpsMm) 171 Enextponika

OcaiTHs mporpama «EneKTpoHHI IPUCTPOT Ta CHCTEMI

ATECTAHUIAHA POBOTA
ITosicHIOBaJIbHA 3alIUCKA

nepiuii (0aKagsaBpChKHil)

(piBeHb BUIIOT OCBITH)

(Tmo3HaueHHS TOKYMEHTA)

(Tema)

BukoHas: ctygeHT KypcCy,

rpynu

(npi3Bu1e, iHIIIaIH)

KepiBauk

(npi3Bu1e, iHIiIiaMH)

Penenzenr

(npi3Bu1e, iHIIIaIH)

JIOmyCKa€eThCst 10 3aXUCTY

3aB. kadenpu

(i roe) (mpizBuILe, iHimiaTM)

2019 p.
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Jonatok b
3pa3ok OjaHKa 3aBJIaHHS Ha aTecTalliiHy poOoTy OakagaBpa

XapKiBChKHUM HAIllOHATBLHUM YHIBEPCUTET PaI10C€ICKTPOHIKH

dakyabTeT EnextponHoi Ta 610MeInyHO1 1HXKEHepii
Kadenpa MIiKpOEIeKTPOHIKH, eJIeKTPOHHMX MPUJIAJIB Ta MPUCTPOIB
PiBeHs BHUIIOT OCBITH nepuni (0axKaJIaBpChKHUil)
CreniaabHICTh (HAIIPsIM) 171 Enexrtponika
(xon i MOBHA Ha3Ba)
OcaiTHs mporpama «ENeKTpoHHI IPHUCTPOT Ta CHCTEMI
3ATBEPJIKYIO:
3aB. kadenpu
(miamuc)
« » 20 P
3ABJIAHHSA
HA ATECTALIIIHY POBOTY
CTYJCHTOBI
(mpi3BuIe, imM’s1, M0 GATHKOBI)

1. Tema poGotu
3aTBEPPKEHA HAKa30M 110 YHIBEPCUTETY Bif 20 p. Ne
2. TepMiH oaHHS CTYJIEHTOM poOOTH 710 eK3aMeHaliiHoi KoMicil 20 p.

3. Buxigni nani 10 po6otu

4. [lepenik nUTaHp, 1110 MOTPIOHO OIMpaltOBAaTH B poOOTI
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5. Ilepenik rpagigHOro Marepiaiy i3 3a3HaYCHHSM KPECICHUKIB, CXEM, IJIAKaTiB,

KOMIT FOTEPHHX 1TFOCTpaIlii (CciiaiiiB)

6. KoHCybTaHTH pOo3/11iB poOOTH (I1.6 BKITFOYAETHCS JI0 3aBJAHHS 32 HASIBHOCTI KOHCYJIbTAHTIB
3TiHO 3 HaKa30M, 3a3HaueHUM y 1.1 )

ITo3Hauka KOHCYJIbTaHTa

HalimenyBanHs Koncynprant .
4 . o, . PO BUKOHAHHS PO3ILTY
po3aiTy (mocana, mpi3BuiLe, iM’s1, T0 0ATHKOBI) :
T ITHIC naTa
7 KanenpapHuii riaH
Tepminn
No Ha3zsa eraniB po6otu BUKOHAHHs €TaliB podo-| [Tpumirtka

™

JaTa Bugavi 3aBIaHHS 20

Crynent

KepiBHuk pobotu

(migmmc)

(mimmc)
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Jonatox B

[lepenik OCHOBHUK CTaHIApTIB, IKUMU KepyIOThCsl pu BukoHaHH1 APb

b1. TekcToBl TOKyMEHTH

JCTY 3008:2015 Harionanbuauii crannapT Ykpainu. [Hpopmaritis ta 1oKy-
MeHTalis. 3BITH y cepi Hayku 1 TexHiku. CTpyKTypa i
npasuia opopmttoBanns Kuis: 11 «YkpHIHIL», 2016.
3lc.

JACTY 3120-95 Enextpotexnika. JliTepHi MO3HAYEHHS! OCHOBHUX BEITUYHUH

JACTY 8302:2015 IlocnigoBHICTh Ta mpaBuiia oGOpMIICHHS €JIeMEeHTIB 010-
miorpadii

ACTY I'OCT €CK/. IIpaBuiia BUKOHAHHS €JIEKTPUIHUX CXEM .

2.702:2013

Bb2. I'pa¢iunuii matepian

JACTY 2172-93 Tpausucropu nonsoBi. Tepminu, BU3HAUCHHS Ta OyKBEHi
MO3HAYCHHS EICKTPUIHUX MapaMeTpiB

JACTY 2307-93 Tpanzuctopu 6inomnsipHi. Tepminu, Bu3HauUeHHs Ta OyKBEH1
MO3HAYCHHS EJICKTPUYHUX MTapaMeTpiB

JACTY 2387-94 Jlioam HAaABHCOKOYACTOTHI. TepMiHM Ta BUSHAUCHHS

JACTY 2646-94 [Inatu npykoBaHi. TepMiHU Ta BUBHAYCHHS

JCTY 2.104-2006 €nunHa cucteMa KOHCTPYKTOPCHKOI JOKYMEHTAIII1.
OcHOBHI Hanucu

I'OCT 2.201-80  OOGo3HaueHus U3AEIUNA U KOHCTPYKTOPCKHUX JOKYMEHTOB

['OCT 2.304-81  ECK/I. Hpudte! uepTexHbie

I'OCT 2.321-84  ECKJI. O603naueHusi OyKBEHHBIE

I'OCT 2.417-78  ECKJ/I. IlpaBusa BIMOTHEHUS YePTEKEH MeYaTHBIX IJIaT

'OCT 2.701-84  ECKJI. Cxemsl. Buzapl u tunbl. O6mme TpeOGoBaHUS

I'OCT 2.710-81  ECKJI. O603HaueHus OyKBEeHHO-IIU(PPOBBIE B dIEKTPUYIE-
CKUX CXeMax

I'OCT 2 743-91  ECKJI. O603HaueHus yciaoBHbIE TpaduIecKue B CXeMax.
DneMeHThbl HU(PPOBON TEXHUKU

'OCT 2.759-82  ECK/I. O603Ha4yeHus yclOBHbIE Tpaduueckre B cxemax.
DJeMeHThl aHAJIOTOBOM TEXHUKHU

'OCT 19.701-90 ECK/I. CxeMbl anropuTMOB, MPOTpaMM, JaHHBIX U CHC-
TEM
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Honatok I'

[Tpuxnan opopmienHi pedeparty

PED®EPAT

[TosicHIOBaJIbHA 3alKCKa arecTariiiHoi podotu Oakamapa: 50 c., 11 puc., 4
Tabmn., 14 mxepen, 2 101aTKH.

MIKPOCKOII, CUT'HAJI, ®UIbTP, CUHTE3, BIKHO, ITEPETBOPEHHA
OYP’E, METO, AYX, OBPOBKA, 30bPAXXEHHAI.

O0’exT nociipxeHHs: — 00poOKa Ta Bizyanizallis 300pakeHb B CKaHYIOU1l MIK-
pOCKoOMii.

Merta poboTH — po3poOKa anropuTMmiB HUPPOBOi 0OPOOKH, (hOpMyBaHHS Ta Bi-
3yanizailii 300paxxeHb B CKaHyIOU1i MIKPOCKOITI1.

Meton nociixeHb — NeAyKTUBHO-aHAIITUYHUN aHaI3 ICHYIOUMX aJTOpPUTMIB
cuHTe3y UGPOBUX PUIHTPIB 3 MOAAIBIIUM OOTPYHTYBAHHSIM BUOOPY THUIIIB (PUIHTPIB,
«BIKOHHUX» (PYHKIII Ta CTBOPEHHsI MPOTrPAMHOro 3abe3nedeHHs aJisi 0OpoOKu pe-
3yJlbTaTIB CKAaHYBaHHS.

3po0eHo aHali3 MaTeMAaTUYHUX METOJIB, 10 BUKOPUCTOBYIOTHCS ISl MPOEK-
TyBaHHA HUPpoBUX (UILTPIB. JlOCHIHKEHO BIUIMB PI3HUX (PYHKIIH, TOPAIKY (HUIbT-
piB Ha aMIUTITyIHO-4aCTOTHI XapaKTepucTuku. Po3pobnena nporpama s Bizyaniza-
11i IBOBUMIPHUX MACHBIB JIaHUX, OTPUMAHUX MPU CKAaHYBAHH1 MIKPOXBUJIBOBUM MIK-
POCKOTIOM, a TAKOX BUKOHaHa 00pOOKa CUTHAIIIB 32 JI0MIOMOTOI0 HU(PPOBUX (IIBTPIB.

OTtpuMaHH1 pe3yabTaTh CBIIYaTh NP0 aKTyaIbHICTh PO3BUTKY JAAHOTO HAIps-
MKY Ta BKa3ylOTbh Ha NEPCIEKTUBHICTh JOCIIIKEHb Y IaHiil cdepi.
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Honatok /]

[Tpukiaau 3amMciB y IEPEITiKy JHKEPEIT MOCHIaHHS
srigao 3 JICTY 8302:2015

EnemenTn 616morpadiunoro onucy nogarotbes, sk 1 3a JCTY 7.1:2006, ane 3
ypaxyBaHHSIM MEBHUX OCOOJIMBOCTEM.

1. Sxmo mxepeno mae ogHOTO, IBOX a0 TPhOX aBTOPIB, TOMI iX 3aMUCYIOTh
Ha TIOYaTKy OMHUCY. Y BIIOMOCTSX PO BIAMOBIJATbHICTh aBTOPIB HE MOBTOPIOIOTD.

2. Slkumio mKepeno mMae YOTUPHOX 1 OUIbIIE aBTOPIB, TO MOJAETHCS MPI3BUILE
MIEPIIIOTO aBTOPA Pa3oM 31 CKOPOUYCHHSM Ta 1H. TICISI HA3BH MyOJIiKarlii y BiIOMOCTSIX
po BiANoOBigaNbHICTh. Hampuknan: YnpaBiiHHS NEpCOHAIOM B YMOBaX €KOHOMIKH
3HaHb: MOoHOTpadis / I'. M. AzapeHkoBa Ta iH.

3. BimomocTi, 1m0 He MICTAThCS Ha TUTYJbHIN CTOpIHIN, OpaTH B KBaJpaTHi
Jy’)KKH HE 000B’SI3KOBO.

4. 3amicTh 3HaKa «Kpamka ¥ THUpe», 10 po3/ise 30HU 0i10miorpadivyHoro 3a-
MMCY, MOYKHA 3aCTOCOBYBATH KpaIky.

5. Jlo3BosieHO HE TOJlaBaTH HaliMEHYBaHHS BUJaBlLA. OJHOYACHO BCl HA3BU
MiCT nuuryThes moBHicTio (KuiB, XapkiB To111o).

6. Jlns mo3HauyeHHsA aJpecu eNIEKTPOHHOI'O PECypCy BIIJAIEHOTO JOCTYILY
cioBocroiydeHHs [EnexTponauii pecypc] abo Horo iHIIOMOBHUI €KBIBAJICHT HE 3a-
3HAYAETHCA. 3aMICTh CIOBOCIONYYEHHS PexxuM nocTyny 4u HOro €KBiBaJIEHTa 1HIIOKO
MOBOIO IlepeBara Hajaetbes abpesiarypam URI a6o URL.

Xoua JICTY 8302 no3Bosisie meBHY BapiaTUBHICTh OpopMIIeHHs O10morpadii, y
MEKax OJHIET HAYKOBOiI pOOOTH BKUBAHHS PO3IJIOBUX 3HAKIB Ta JCSIKUX €JIEMEHTIB
(HampukJia, HalMeHYBaHHS BUABIIs1) HEOOX1THO YHI1()IKOBYBATH.

[Tpuknanu:

1. ACTY 7.1:2006. Cucrema craHmapTiB 3 iH(opMailii, 0i0mioTeyHol Ta
BUJIaBHUYO1 cripaBu. biomorpadgiuauii 3amuc. bidmiorpadiunuit onuc. 3aranbHi BU-
MOTH Ta npaBuiia ckiaganug : yuHHuil 3 01.07.2007. — KuiB : [lepaxcrnoxuBcTanaapT
VYkpainu, 2007. — 47 c.

2. ACTY 3582:2013. Indopmariis ta nmoxymenTtais. bibmiorpadiunuii omuc.
CKOpOYEHHS CJIB 1 CJIOBOCIONYYEHb YKPaiHCHhKOK MOBOIO. 3arajibHi BUMOTH Ta TIpa-
Bwia : unHHM 3 01.01.2014. — Kuis. : MiHekoHOMpO3BUTKY YKpainu, 2014. — 15 c.

3. ACTY 8302:2015. Indopmariis Ta mokymeHTalis. bidmorpadiuae mocmian-
Hs1. 3arajapHI TTOJIOKEHHS Ta mpaBwiia ckianands. — Kuis. : YkpH/IHII, 2016. — 16 c.

4. ICTY 3008:2015. Indopmariis Ta gokymeHTauis. 3BITH y cdepi HaAyKH 1
texHiku. CTpykrypa Ta npaBuia odopmiatoBanHs : unHHUE 3 01.07.2007. — Kwuis. :
YxpHIHII, 2016. — 26 c.

5. Mampko JI. I. Kynbrypa ykpaincekoi ¢(axoBoi mMoBu : [HaBY. mocCi0.]/
JI. 1. Mamsko, JI. B. Kpagers. — KuiB. Axanemis, 2007. — 360 c.

6. Onydpienko I'. C. HaykoBuii cTuib yKpaiHCbKOI MOBH : [HaB4. moci0.]/
I'. C. Onydpienko. — Kuis. : llentp HaBuanbHOi miTepatypu, 2006. — 312 c.
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Bun mxepena

[Tpuxnan opopmiieHHs

1

2

Kuuru
(1, 2, 3 aBTOpH)

Bork B. M. MaremarnuHi MeTOAM JOCIIIKEHHS OIepaliii B
€KOHOMIKO-BUPOOHMYMX  CcHUCTeMax:  MoHorpadis. JIbBiB,
2007. 584 c.

Kamon B., Yepnsik A. OcHoBu iHpopmaTuku. CTpyKTypHE
nporpamyBanHs Ha [lackami. Bun. 2-e, crep. — Kuis, 2007. —
248 c.

Knauru (4 aBTOpn)

IcTopis cBITOBOT Ta YKpaiHCHKOT KYJIBTYPH : MIAPYY. IS CTY/.
BH3 / B. I'peuenko Ta 1. Kuis, 2005. 464 c.

Kuauru OcHoBu ¢inancoBoro anamnizy / O. M. Kanauba Ta iH.; 3a 3ar.
(5 i Ginbire pen. O. M. Kauau6u. — JIsBis, 2000. — 141 c.

aBTOPIB)

Kuuru 0e3 3pa3ku MpolecyaJbHUX TOKYMEHTIB (3asBH, MO30BHI 3asBH,
aBTOPIB CKapru, KJIOMOTaHHS ) / ykaaa.: M. M. JIsaenpkui,

M. 1. XaBpomntok. Kuis: Atika, 2007. 352 c.

bararoromui abo
0araroyacTUHHI
BUIAHHSA

bounapenko B. I'., [Tapamonosa C. M. Teopist iMOBIpHOCTEH 1
MaremMaTu4Ha ctatuctuka: y 2 4. Kuis, 2006. Y. 1. 528 c.

@emnep B. Beeaenue B TEOpUIO BEPOATHOCTEN U €€ IPUMEHE-
Hue: y 2 1./ nep. ¢ auri. B. I1. OcunoBa. Mocksa: Mup, 1984.
T.2.528 c.

CrartTi 3 )KypHay,
301pHUKA

D’Addato A.V. Secular trends in twinning rates // Journal of
Biosocial Science. 2007. Vol. 39(1). P. 147-151.

CeniBanoB 0. M. Hames JI. B. CtpykrypHe nporpaMmyBaHHS
Ha [lackani // CywacHi iHpopMalliifiHI TEXHOJIOTii: 30. HayK.
mpas. Cepis  «Indopmaniiini  TexHomorii». Kuis, 2009.
Bun. XII. C. 71-78.

ABTtopedepatu

Kpemenenpka S. A. BOiuB CTpyKTypy KOHTaKTiB Ha XapakTe-
puctuku npuiaaie HBY ta npuctpoiB Ha iX OCHOBI: aBTOpEd.
IucC. ... KauA. TexH. Hayk. Kuis, 2008. 19 c.

EnexTponHi
pecypcu ()KypHa-
71, 301pHUKH,

OKpeMi CTaTTi)

bibmioTeka # moctynHicTh iHQOpMallii B CydyacHOMY CBITi /
B. O. Konomienp ta iH. // bidmioreunuit Bicauk. 2003. Ne 4.
C. 43. URL: http://www.nbuv.gov.ua/ arti-
cles/2003/03klinko/htm (mara 3Bepuenns: 14.05.2017).
[Tanacrok A. FO. UMmumx: onpeneneHrue UEHTPAIbHOIO TMOHS-
THS B uMukenoruu // Axagemust umumkenornu. 2004. 26
mapta. URL: http://academim.org/ art/panl_2.html (mata 00-
pamenus: 23.11.2017).
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Honatok E

dopmMa BiIOMOCTI aTrecTaiiitHoi poboTu 6akamaBpa

Ili\lrc_y- [To3HauenHs HaiimenyBanHus [pum.
MEHTY
TekcToB1 IOKYMEHTH
1 TOIK.XXXXXX.001113 [TosicHIOBaIbHA 3amucKa 50c.
2 IOIK. XXXXXX.002IIM | IIporpama atecraniiiHux BUIpoOyBaHb
I'padiuni JoKyMEeHTH
3 IOIK. XXXXXX.003E1 Cxema enexkTpuiHa CTPyKTypHa
4 [OIK. XXXXXX.004E2 | Cxema enektpuyHa (pyHKIIOHAIbHA
5) [MOIK. XXXXXX.005E3 | Cxema eneKkTpuyHa NPUHIMIIOBA
6 [TOIK.XXXXXX.006BO Kpecnenuk 3araabHOro BUTIISITY
7 [MOIK. XXXXXX.007Ch | CkiaganbHuil KpeclIeHUK
8 IOIK. XXXXXX.008/]1 | Cxema anropurmy
9 IMOIK. XXXXXX.009/12 | I'padiku ekciepuMeHTaIbHUX
3AJIEKHOCTEN
10 INOIK. XXXXXX.010/13 Yacosi giarpamu
[HII11 JOKYMEHTH
11 AKT 1CTIUTIB
12 AKT Npo BNIPOBA/IKEHHS
TOIK. XXXXXX.001113
Apr Ne dokym. Mionue | Jlama
Pospoo. . e Jlit Apk | Apxym
Hepesin Hudposuii npuctpiit | | 1
2 io:ﬂn;; (Bi ;[oMicTL6aTeCTauiﬁH0'1' pobotu XHVYPE
B aKanaBpa) Kadexpa MEEITIT
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Jlonatok K

dopma nepeniKy eJIeMEHTIB

I1o3.

HaitmenyBanns Kin. [TpumiTku
IIO3Hay.
KOHAEHCATOPHA
Cl K50-35 - 0.1 Mmx®+5% I'OCT 9672 - 88
Cl1,C2 | K50—-35-331®d +5% I'OCT 9672 - 88
MIKPOCXEMMH
DD1 ATmega8L — 16PL
PESUCTOPMHA
R1-R3 [ MJIT 0,25 —-180 Om £5% TI'OCT 7113 —77
ITEPEMUKAUYI
SAl, SA4 | Ilepemukau N57a
SA2, SA3 | Knonka 17/13
AIO AU
VD1 Hion ARL-3214 (cuniii)
VD2 Hion N3/19 (kpacHuit)
PO3HUM
XP1 N20 (6 KOHTaKTIB)
KBAPI
ZQ1 PY-1 7.3728 MI'i1
. MNOIK 468520.001 MNE3
Ism. JIuct [1iqmmc Jlara
Po3pobus Jlitepa  PIuct  [lucris
Mepesipus ]];G(I)J'ICKCOMeTp'." V] 1 5
JIOK PeECTpaIlii.
HLxomTp. [epenik enemMeHTIB XHYPE
3arBepa. Kagenpa MEEIIII
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Jomatox 3

HpI/IKJIaI[ OCHOBHOI'O HAITUCY IJIA IJIaKaTIB

BucHoBxu

MpoaHaji30BaHO KOHTAKTHI i O€3KOHTAKTHI METOJIM, BUMIPIOBAHHS
TeMIIepaTyp;

BUSIBJICHO OCOOJIMBOCTI TPhOX BU/IIB MIPOMETPIB;

MPEJCTABICHO CXEMY paJialliiHOrO MipOMETpa, MepPeBipeHo HOro
¢(hEeKTUBHICTD;

BU3HAYCHO ONTHMAaJbHY BIJCTaHb JIJIT BUMIPIOBAHHS TeMIIEpaTypH
00’€KTa;

3’COBaHO KOe(IIi€EHT BUIIPOMIHIOBAHHS T€Yl 32 YMOBH TeMIIepa-
Typu +920 °C;

BU3HAYECHO TIEPEBAru Ta HEIOJIKA POOOTH padialliiHOro MipOMET-
pa.

Po3po6. | Kpusyneus A. B.

Ilepes. lNamar O. b.

Cucrema BUMIpIOBaHHS TEMIIEPATYypH

H. xontp. | IlleBuenko H. €.

BlTAJIEHUX 00’ €KTIB

EINl,.-11-1 Apxymn

3ars. bonnapenko . M. XHYVYPE, xa¢p.MEEIIII ApkymiiB
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HaBuanpHe BUgaHHS

METOAMYHI BKA3IBKI
JIO MIATOTOBKH aTecTaliitHol poOoTH OakagaBpa

JUIA CTYJIEHTIB yciX (hOopM HaBYAHHS
["airy3pb 3HaHB ycix ¢popm
CreriaabHICTD 171 Enextponika
OcsiTHs nporpama «EneKTpoHHI MPUCTPOI Ta CUCTEMI
["anmy3b 3HaHBb 15 ABToMaru3zariisi Ta Npuiiago0y yBaHHS
CreniajibHICTh 153 Mikpo- Ta HAHOCUCTEMHA TEXHiKa
OcgitHs nporpaMa «MiKpo- Ta HAHOEJIEKTPOHIKa

YnopsiiHUKMY: H. €. llleBueHko,

O.b.I'anat
[.M.bonnapenko

BianoBigansHUil BUITYCKOBUI bongapenko [.M.

Penaktop

[Mnan 2019, mo3.

[Tiam. mo npyky ®dopmat 60x84 1/16.  Cmocib apyky — pusorpadis.
YMOB.ApYyK.apK. OOk BUA.ApK. Tupax 30 npum.
3am. Ne [lina gorosipHa.

XHVYPE. Ykpaina. 61166, Xapkis, npocn. Hayku, 14

BignpykoBaHo B HaBYaJIbHO-HAYKOBOMY
BUJaBHUYO-TIoNIrpadiunomy neHTpi XHYPE
61166, Xapkis, mpocm. Hayku, 14
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