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PoGouy nporpamy HaB4anbHOI AucHumIiEE «OCHOBH IIPOrpaMyBaHHs B TEICKOMYHIKALISLX
Ta PagioTEXHIlD» PO3POOICHO HA OCHOBI OCBITHBOI NPOTPaMH Ta POOOIOro HABYANBHOTO ILIAHY
Ne PB-2-14-172/18 miarotoBku (axiBiliB OCBITHBOTO CTymeHs «bakamaBpy» 3a CHEIiabHICTIO
172 «TenekoMyHikalii Ta paaioTexHika» OCBITHbO-TIpodeciitHuX mporpam: «TenekomyHikariiHi
CUCTEMH Ta Mepexci» «IIporpamro- anapaTHi TEXHOJIOTIi 3aXUCTy iH(OopMaIlii B TeneKOMyHiKauiﬂx»
«Anaparypa pajio3s’si3Ky, palioOMOBIICHHS i TeneGaueHHs», «PatioeneKTpoHHi MPUCTPOi, CHCTEMH
Ta KOMIUIEKCH», «bioTexHi4HI Ta MeIWuHI amapaTH 1 CHUCTEMH», a TaKOX BIAMOBITHHX
HOPMAaTHBHUX JOKYMEHTIB.
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MEIWYHI amapatd i cucteMm») — Kadeapu OiOKiIOEpHETHKH Ta aepOKOCMIYHOI MEIWIHH,
npotokon Ne  Bim . .2018 p.
3aBinyBau kapeapu BIKAM B. Ky3oBuk

PoGouy mporpamy oOroBOpeHO Ta CXBaJICHO Ha 3acCiflaHHI HayKOBO-METOIWYHO-PEAAKIIHHOT
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BCTYII

Po6oua nporpama (PI1) HaB4aIbHOI TUCITUILTIHE PO3POOIISETHCS HAa OCHOBI «METOIUIHHUX PEKO-
MeHJalii 10 po3poOiicHHs Ta O(QOPMIICHHS POOOYOi TMPOrpaMu HABYAIBHOI JAUCHHUILTIHWY, 3aTBEPIKECHUX
posnopsymxerasM Ne 105/ox, Bix 13.07.2017 p., Ta BiAMIOBIAHUX HOPMATUBHUX JOKYMEHTIB.

1. IOSACHIOBAJIBHA 3AIIMCKA

1.1. 3ansgaHoBaHi pe3yJbTATH

JlaHa HaBYanbHa AUCUUILUIIHA € OJHIEIO0 3 0A30BUX AWCIHMIUTIH IHUKIY NpodeciiiHol Ta mpaKkTHYHOT
miarotoBku QaxiBiiB crenianbHOCTI 172 «TemekomyHikamii Ta pamioTexHika». HaOyTi mpu BuBUYeHHI
TUCITUTUIIHN 3HAHHS Ta BMIHHS NalOTh HEOOXimHy ©0a3y Ul OTpHUMaHHS OCBITHROI KBamidikarii -
OakaJiaBp 3 TEJICKOMYHIKaIIlli Ta paJiOTeXHIKH.

MeTor0 BUKIATaHHSA AWCIUIUIIHA € TIATOTOBKA CTYACHTIB, SKi HAaBYAIOTHCSA 3a CIICHiaIbHICTIO
172 «TenekomyHikamii Ta palIioTeXHika», B HaNpPsAMKYy BHKOPHCTAaHHA CYy4YacHUX iH(OpMamiiHuX
TEXHOJIOTIi Ha OCHOBI METOAIB OOpOOKHM iH(oOpMalii; BHBYCHHS MiKpoKoHTposiepiB Arduino,
pazmionmeTaneil Ta iX mporpaMyBaHHs; (OPMYBaHHS y CTyACHTa allTOPUTMIYHOTO MUCJICHHS Ta PO3YMIiHHS
JIOTIKH MPOIIECiB; HABHYOK PO3B’S3aHHS THUIIOBUX 33/1a4 y cepax TelneKoMyHIKallii Ta palioTeXHiKU 3a
JOTIOMOT0I0 HamMcaHHs mporpamM MoBoto C/C++, 3acTocyBaHHSAM 00’€KTHO-OPIEHTOBAaHOT'O HPOTpaMy-
BaHHS MOBOIO Java Ta 4HMCIOBOTO aHami3y i mporpamyBaHHs y cepenoBumli MATLAB, mo € ¢pynzamen-
TaTLHUMHU OCHOBAaMH TS (haXiBIlA B TalTy3i TEICKOMYHIKAITIH Ta pagiOTeXHIKH.

3aBnaHHAMY BUBYCHHS HABYAJIbHOI JMCHMIUIIHU €: CHCTEMAaTH3allis Ta PO3IMIUPEHHS 3HAHHS PO
CHUCTEMH YHCJICHHS Ta YHCIIA; 3aCBOEHHS 3aKOHIB Ta (yHKIiNA OyJieBoi anreOpu; 3aCBOEHHS OCHOB
(yHKUIOHYBaHHS MIKPOKOHTPOJIEPIB, padioAeTanei, KOMIT I0OTEPHUX CUCTEM Ta iX M00yI0BH; OBOJIOIIHHS
MoBamu TporpamyBaHHs C/C++, BUBUEHHS 00 €KTHO-OPI€HTOBAHOTO MPOTrpaMyBaHHS MOBOIO Java Ta
YUCIIOBOTO aHali3y 3 mporpamyBaHHAM y cepemoBuili MATLAB,; oBonominHS MeTOomaMu CKJIaIaHHS
AITOPUTMIB Ta MPOrpaM MOBOIO BHCOKOTO PiBHS, OTPUMaHHS pe3yJbTaTy Ta aHali3 OTPUMAaHOTO
PO3B’A3KY.

3amavi BHBYEHHS IUCHUIUTIHM BU3HAYAIOTHCS BHUMOTAaMHM, IO BHCYBAIOTHCSA 1O BHITyCKHHKA
KBaNipikamiiHUMH XapaKTepUCTHKAMH TIITOTOBKY (DaxiBIiB OCBITHBOTO CTymeHs «bakanaBpy cremiab-
HocTi 172 «TenekomyHikamii Ta pamioTexHikay.

Y pe3ynbTari BHBYCHHS NaHOT HABYAJIBHOI MUCIUILUIIHM CTYACHT IMOBHHEH HAOYTH HACTYMHI
KOMITIETEHTHOCTI:

3Hamu:
® [IpaBHJIa IEPEBOLY 3 PI3HUX CHCTEM YHCIICHHS;
® OCHOBHI 3aKOHH Ta (DYHKIIi anreOpH JIOTiKY;
® CTPYKTYypy amapaTHuX 3aco0iB;
e [pU3HAYEHHS pajioneraseil (pe3rucTopu, MiKpOCXEMH, TPAH3UCTOPH, KOHAECHCATOPH TOLIO), 3arajibHi
NPUHIHIH IXHBOTO (DYHKIIOHYBaHHS;
® CTPYKTYpY Ta IPHUHLIKIT poOOTH MiKpOKOHTposepiB Arduino;
e ocHOBHe nporpamHe 3abe3neyenus (113);
® MOJJIMBOCTI Ta IPUHLMIIN POOOTH CyYacHHX KOMIT IOTEpiB;
® 3araJbHONPHUUHATI 0COOIMBOCTI 0POPMIIEHHS aJITOPHUTMIB;
® CUHTAaKCHC MOB Ta OCHOBHI MeTou nporpamyBanHs Ha C/C++ 1a Java,
® OCHOBH p0o0OTH, 0a30Bi CTPYKTYpHU JaHHUX Ta 3acO0M KOHCTPYIOBaHHS BUpa3ziB y cepenosuiti MATLAB.

emimu:
® CaMOCTIHHO BUKOPUCTOBYBaTH KoMmIl toTepHe 13 niist MmozmentoBaHHs, po3paxyHKy, aHajli3y, ONTUMI3amii
Ta CHHTE3Y TUTIOBUX TEIIEKOMYHIKAIIHHAX 1 paliOTEXHIYHUX €JIEMEHTIB 1 TIPHCTPOIB;
® CaMOCTIHHO 31MCHIOBATH MaTEMAaTHYHUI OIKC [TIOCTABIEHOT 3a1aui;
® CaMOCTIHHO CKJIAZIaTH aJITOPUTMH 1 TIPOTPaMU MOBOO BUCOKOT'O PiBHSI;
® CaMOCTIl{HO peai3oByBaTH aJJTOPUTMH Ta po3B’s3yBaTu 3aadi y cepenosuini MATLAB,;
® CaMOCTIMHO HAJIATOIUTH MPOTrpaMy ISl OTPUMAaHHS OUIKYBaHHUX PE3yIIbTATIB;
® CaMOCTIHO aHAJi3yBaTH OTPUMYBaHI pe3yIbTaTH.
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MixauciuIuTiHapHi 3B’ I3KM HABYAITBHOI AUCIIHTLIIHH.

3HaHHS | BMiHHS, OTPUMaHi CTYJICHTOM IIPH BHBUCHHI HaBUAIBHOI AUCHUILTIHU «OCHOBH MpOrpa-
MYBaHHS B TEJICKOMYHIKAIlISIX Ta PAAiOTEXHII» BUKOPUCTOBYIOThCS, 30KpEMa, TP MapaieibHOMY BUBYCHHI
HACTYNMHUX IMCIUILTIH: «Buina maremarnkay», «®Disuka», «Berynm 70 crerianbHOCTI», «[mKkeHepHa Ta
KOMII'FoTepHa rpadika».

3HaHHs 1 BMiHHS, OTpPUMaHi CTYJCHTOM IIPH BHBYECHHI JAHOT HABYAIBHOI JUCIMILTIHU, BUKOPHC-
TOBYIOTBCS, 30KpeMa, MpH MOJAJBIIOMY BHMBUCHHI HACTYMHHUX AUCHUILTIH: «OCHOBH EJICKTPOHIKH,
«MikponporecopHi mpuctpoi Ta cucremu», «Teopis enekTpo3B’sizky», «OCHOBH CXEMOTEXHIKHY,
«IludpoBa enekTpoHiIKa Ta CXEeMOTEXHiKa», «IHMopMmarliitHO-TeIeKOMYHIKAIliiHI Mepexi», «3axucT
iHpopmariii B TeleKOMYHIKAIMiMHNX cHucTeMax», «CXEeMOTEXHiKa Ta MIKPOIIPOIIECOPHI CHUCTEMH B
pamioeneKTpoHHNX amapariB», «Lludposi mpuctpoi», « OCHOBH KOMIT I0TEPHOTO MPOCKTyBaHHSI PEA».

1.2. IIporpama HABYAJBLHOI AMCUMILIIHU

HaBuanbHuit marepian aucuumiinn «OCHOBH NpPOTpaMyBaHHS B TEJICKOMYHIKaIlisIX Ta pajio-
TEXHII» CTPYKTYPOBAHUH 32 MOYJIHIM ITPHHITAIIOM 1 CKJIAIAETHCS 3 YOTHPHOX HABYAITBHUX MOIYJIIB, a caMme:
* HasuanbHo20 MoOYas Ne 1 «Ocrosu 00uucio8aibhoi mexmHiKu i npoepamyeanis it pobomu»,

* HaguanbHo2o0 Mooy No 2 «Ocrosu npoepamysants Mikpokonmponepie mosoio C/C++»;
* Hasyanvroz2o mooyas Ne 3 «06’ ekmHo-opienmosane npocpamy8anHs»,
* Hasyanbnozo mooyns Ne 4 «Cepedosuuge MATLAB»;

Momymi NeNe 1, 2, 3 1 4 € mOri4YHO 3aBEpIIEHUMH, BiTHOCHO CAMOCTIHHHUMHU, I[ITICHUIMH YaCTUHAMHU
HaBYAJIbHOI JUCHUIUTIHY, 3aCBOEHHS SIKMX Tiepef0adae MpOBEACHHS BiIMOBIAHUX MOJYJHEHUX KOHTPOJIBHUX
POOIT Ta aHaIi3 pe3ynbTaTiB iX BUKOHAHHSI.

OxkpemuMm, 11’ITUM MoayJieM € KypcoBa poooTa (KP), siky cTyJeHT BUKOHYE y 2-My ceMecTpi (auB.
. 2.4.2). KP € BaXJTHBOIO CKJIAJIOBOIO 3aKPITUICHHS Ta MOTJIHOICHHS TEOPETHUHUX Ta MPAKTHYHUX 3HAHb
Ta BMiHb, HAOYTHX CTYJICHTOM Yy MPOIIECi 3aCBOEHHS HABYAJILHOTO MaTepiary TUCIUILTIHH.

Moayab Ne 1 «OcHOBH 004HC/II0BAJIbHOI TEXHIKH i MporpamMmyBaHHs il podoTu»

Tema 1.1. Apximexmypa 06uUCII08ATbHOT MEXHIKU
Pon oOumcmoBaabHOI TEXHIKM B TENEKOMYHIKAIiAX 1 pamioTexHini. ETanmu po3BUTKY 00YHCIIOBAIBHOT
texHikn. Tumnosi apxitekrypu EOM. Iokominas EOM. 3akon Mypa.

Tema 1.2. Knacughikayis obuucniosanvrHoi mexHiku
Knacudikamist 004ncIoBanbHOT TEXHIKA TEISKOMYHIKAIIHHOTO 1 paaioTexXHIYHOro npu3HadeHHs. OCHOBU
no0y0Bu Oe3koHTakTHHUX iH(opManiiHux cuctem. OcobmuBocTi TexHosorii RFID Ta i1 3actocyBanHs.

Tema 1.3. [Ipoepamysarns meareKOMYHIKAYIUHUX | pAOTOMEXHIYHUX RPUCTIPOT8
XapaKkTepuCTHUKH W OCOOJMBOCTI 3aCTOCYBaHHS MOB IPOTpaMyBaHHS TEIEKOMYHIKAIIMHAX 1 pajio-
TEXHIYHUX MPHUCTPOIB. PiBHI MOB IporpamMyBaHHS.

Tema 1.4. Onepamopu iniyianizayii ma yukniyHo2o0 6UKOHAHHS
XapaKkTepucTHKa Ta 0COOJUBOCTI 3aCTOCYBAaHHS OINEPATOPIB 1HIIiai3allii Ta HACTPOIOBAHHS CEPEIOBHINA
OTOYEHHS, IIUKIIIYHOTO BUKOHAHHSI TPOTPAMHOTO KOLY.

Tema 1.5. Ocobausocmi cunmaxcucy mMog 6Ucok020 pieHs
Omnuc MOBH, ii CHHTAKCHC: Kparka 3 KOMO, QirypHi Ty>KKH, OJJHOPSIKOBUN KOMEHTAp, OAaraTopsiiKOBHi
koMmeHTap, mupextusn #define, #include.

Tema 1.6. Tunu oanux
Cucremu uncienns. OcobIMBOCTI BUKOPHUCTaHHS TUIIB manux Void, boolean, char, unsigned char, byte,
int, unsigned int, word, long, unsigned long, short, float, double, string/String Too.

Tema 1.7. [lepemgopenus munie 0anux
XapakTepucTHKa Ta 0COOIMBOCTI 3acTocyBaHHs nieperBoperns tumis char(), byte(), int(), word(), long(),

float(), double(), bool(), signed*(), unsigned*(), void() Tomro.

Tema 1.8. Kepyroui onepamopu
OcobmBocTi BUKOpHCTaHHS Kepyrounx omeparopis if, if...else, for, switch case, while, do...while, break,
continue, return, goto torio.
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Monyab Ne 2. «OcHOBHM POrpaMyBaHHsI MiKPpOKOHTPoJ1epiB MoBo10 C/C++»

Tema 2.1. bimosi onepamopu C/C++

XapakTepucTuka Ta 0COOIMBOCTI 3aCTOCYBaHHs 0iToBUX oneparopiB & (mobitose 1), | (moditoBe ABO), »
(mo6iToBe XOR a6o Buximouae ABO), ~ (mobitoBe HE), << (mobitoBe 3pyIieHHs aiBopyY), >> (M0OITOBE
3pYILICHHS PaBOPYY).

Tema 2.2. Cxnaoeni onepamopu C/C++
Oco0JIMBOCTI BUKOPHCTAHHS CKJIAJICHUX OIEpaTopiB: IHKPEMEHT, JEKPEMEHT, CKIIaJIeHe JO/aBaHHs, CKIajicHe
BiHIMAaHHSI, CKIIaJcHE MHOKEHHS, CKIaJeHe IiJICHHs, CKiIaaeHe mooitose I, ckimamene modiroBe ABO.

Tema 2.3. Koncmanmu C/C++
XapakTepucTHka Ta ocobnmBoCTi 3actocyBanHs komctant HIGH | LOW, INPUT | OUTPUT |
INPUT_PULLUP, true | false, mimounciioBi KOHCTaHTH, KOHCTAHTH 3 TIABAIOYOI0 KPAIKOIO.

Tema 2.4. Apugpmemuuni onepamopu C/C++
Oco0nMMBOCTI BHKOPUCTAaHHS apu(METHYHUX OIEepaTOpiB: TNPHUCBOIOBAHHSA, JOJABAaHHA, BiJHIMaHHS,
MHO>KEHHSI, TiJIEHHS, 3aJIUIIOK Bl JiJIEHHS.

Tema 2.5. Onepamopu nopisusanns C/C++
OcoOIMBOCTI BUKOPHCTaHHS ONEPAaTOpiB MOPIBHIHHSA: JOPiBHIOE, HE TOPIBHIOE, MEHIIE HiX, OibIIe HIK,
MeHIe abo 1opiBHIOE, Oinbine abo popiBHIoe. Jlorivuni onepatopu && (1), || (ABO), ! (HE).

Tema 2.6. Obracmo suoumocmi sminnoi y C/C++
XapakTepucTHKa Ta BU3HAYCHHS 00J1acTi BUIMMOCTI 3MiHHOT, KJIFOUOBI ciioBa static, volatile, const.

Tema 2.7. bioriomexu ma donomiowcui knacu y C/C++
JlocipKeHHs 0COOIMBOCTEN BUKOPHUCTaHHS 0i0Ii0oTeK Ta JonoMbKHMX KiaaciB Serial, Stream.

Monayas Ne 3. «O6’€KTHO-Opi€HTOBaHE MPOrPaMyBaHHSI»

Tema 3.1. Ocobrusocmi mosu Java ma 6ionogionoeo iii cepedosuuya po3pooKu

IIporpamuo-amapatHa mratdgopma Java. Andapit mou Java. Tumm manux 1 omepartii Haj HUMH.
Crpykrypa nporpamu. OnepaTopu BBEICHHS, BUBSIACHHS 1 MPUCBOEHH. MaTteMaTudHi (hyHKIIIT i BUpa3H.
IIpuxnan nmepiioi mporpamu.

Cepenosume Java Development Kit (JDK): xapakrepucTuka, CKiaz, cepBich, OiOIIOTEKH KIaciB,
0COOJIMBOCTI BCTAHOBJICHHS.

Tema 3.2. Cunmaxcuc Java. Knacu ma memoou
JochimkeHHs: KOMEHTapiB, THITIB TAHUX, 3MIHHUX Ta ONepaTopiB MoBH Java.
Po3pobka ki1aciB, METOIIB 1 KOHCTPYKTOPIB.

Tema 3.3. Kepysanus nopsaokom euxounanus. Poboma 3 macusamu snauens i paokamu

HocnigxeHas O0J0KiB, YMOBHUX KOHCTPYKLIH, IMKIiB. [HCTpyKUil 110 MOPYyIIYIOTh MOPSAAOK BUKOHAHHS.
MHOXUHHHHA BUOIp.

OnHoBuMipHi MacuBu. bararoBuMipHi MacHBH. MeTOIM MacuBiB.

CnencumBonu. Konkarenaiisi. Po6ota 3 psaxamu. [Tinpsaku. [opiBHsHHS psiakiB. [IpuBeneHHs 10 TUITY.

Tema 3.4. Memoou, 06 ’exkmu i knacu

Hocmimxeras MeToiB. [lepeBanTaxeHHS METOIB. 3aMIIICHHS] METOIIB

ITapagurma OOIL. O6’ext Ta 00’ ekTHI 3MiHHI. [lakeTH, iHKANICYIAIisA, TOTIMOPdi3M. AGCTPaKTHI KIacH.
IaTepdeiich.

Tema 3.5. Obpodra eunamrogux cumyayii
Bunsarku B Java. Tunu BussTKIB. KOHCTpYKIIIi.

Tema 3.6. [ pagiunuii inmepghetic kopucmyeaua. Annemu. Konexyii

Poborta 3 rpadikoro (Swing ra AWT). O6po6ka moxiii. JlocmimkeHHs rpadidHuX KOMIIOHEHTIB SWing.
[lepeBaru i Henomniky ametis. [Ipobaema cymicHocTi. Pearizaris ameTiB albTepHaTHBHUMH TEXHOJIOTISIMH.
JocnimxeHHs KOJIeKUii Ta IXHIX CTPYKTYP.

Tema 3.7. Meneooicepu posmautysanus. [lomoxu eeedenns/gueedenns

Java-menemxepu FlowLayout, BorderLayout, GritLayout, BoxLayout, CardLayout, GridBagLayout.
AOCOIIOTHE MO3HIIIOHYBaHHSI.

MexaHi3M nepenaBanHs naHux. Tunu notokis. KoHiemniii HOTOKIB BBeJCHHS/BUBeIeHH . [iT 3 TOTOKOM.
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Monyab Ne 4. «CepenoBume MATLAB»

Tema 4.1. Ocobausocmi kopucmyeanuss MATLAB

Ornsii HasSBHUX EJIEMCHTIB CepefoBUINa. MOXKIUBOCTI 00’ €KTHO-OPiEHTOBAHOTO MPOTPaMyBaHHS Y
MATLAB. Po6ounii cTi Ta iHCTpyMEHTAJIBbHI BikHA. BBeneHHs xomaHa. THHOBI KOMaHIN KepyBaHHS
BIKHOM KOMaHJHOTO pe:kuMy. [1oBiomMIIeHHS 1 MonepePKeHHS PO MTOMIUTKYA. BUTIpaBIeHHS TOMUIIOK.

Tema 4.2. Ocnosni 06 exkmu MATLAB

Maremaruuni Bupasu. JlitficHi Ta koMIuiekcHi yncna. KoHcTaHTH Ta CUCTeMHI 3MiHHI. TeKCTOBI KOMEHTap.
3MiHHI Ta mpUCBOeHHS iM 3HavyeHb. Omneparopu Ta ¢yHkuUii. CreniaabHi cUMBOIH. DPOpPMATH YUCIOBUX

nannx y MATLAB. Intepsanbuuii THI 1aHHX (BEKTOPH).
Tema 4.3. Ocrosu pedazysanus ma cmeopentHs M-gatiinie

Oaiinu-pynkuii. dainu-cuenapii (ckpunrtu). Bukiauk m-gdaiina 3 komMaHgHOTO psiAka i 3 iHIIOrO M-
(haiima. PoOora 3 pemakropom/HanaromKyBadeM M-gaitnis. CHHTaKCHYHAN KOHTPOIb M-(aiiiis.

Tema 4.4. Bizyanizayis i epaghiuni 3acoou MATLAB

Oco0sMBOCTI BUKOPUCTaHHA IECKPUITOPHOI (o1rcoBoi) rpadiku. [Todynosa aBo- i TpuBUMipHUX rpadikis.

Tema 4.5. Cmamucmuuni gpynxyii MATLAB

OOuKcICHHSI THIOBUX XapaKTEPHCTHK €JIEMEHTIB MaTpHUIb (BEKTOPIB): cyma; CepelHe, MiHIMalbHE,
MaKCHMallbHE 3HaYeHHS; CepeIHbOKBaApaTndHe BinxmieHHs. CopTyBaHHS 1 HOTO THIH.

Tema 4.6. ['enepysanns ncesdosunaokosux wucen y MATLAB

[ceBmoBumamKOBi APOOOBI Ta ITLTI YricIa. MOIETIOBaHHS PIBHOMIPHUX, HOPMATPHUX 1 TOKA3HUKOBHUX PO3IIOILIIB.

Tema A.7. [lugpepenyianvri ma piznuyesi pigHsAHHS

3Buyaitai nudepenttianbHi piBHAHHA. CHcTeMn U epeHITIATbHIX PiBHAHB. PI3HUIICBI pIBHAHHSL.

Tema 4.8. Poboma 3 macusamu y MATLAB

IMaker Test Matrix Toolbox. ®opmyBaHHs MacuBiB 334aHOTO BHIY JUIS PI3HOMAHITHHUX 1H)XXECHEPHHX

3amad. Hetumosi oneparii Hax Matpursamu. CrieriaabHi MaTPHIIL.

Monayab Ne 5. «Kypcosa po6oTa»

Tema: Po3pobra mecmosoi npocpamu mogoro Java.

2. 3MICT HABYAJIBHOI JUCHMUILIIHA

2.1. CTpyKTypa HaBYAJIbHOI AUCHMILIIHU

OOcsir HaBYAIBHUX 3aHSTh (200.)

Ne Haspa Temn TIa6
Top. (TemartmaHOTO PO37iNTY) VYeworo | Jlexmii ;10&1{)? i CPC
1 2 3 4 5 6
CEMECTP 1
Moayib Ne 1l «OcHosu 00uucit08anbHOl mexHiKu i npozpamysants it pooomu»
1.1. | ApxitekTypa 004HCIIIOBAIBHOI TEXHIKH 4 2 — 2
1.2. | Knacuoikarist 069nciItoBanbHOl TEXHIKH 4 2 — 2
1.3. | IIporpamyBaHHS TeIeKOMYHIKAIIMHIX i pafiOTEXHIYHUX MIPUCTPOIB 4 2 — 2
1.4. | Oneparopu iHimianizanii Ta IUKIIYHOrO BUKOHAHHS 10 2 2 6
1.5. | Oco0aMBOCTI CHHTAKCHCY MOB BUCOKOT'O PiBHSI 10 2 2 6
1.6. | Tunu ganux 6 2 — 4
1.7. | TlepeTBOpeHHS THIIB JaHUX 10 2 2 6
1.8. | Kepyroui onepatopu 10 2 2 6
1.9. | MoaynbeHa KoHTpOJIEHA poboTa Ne 1 6 2 — 4
Ycvozo 3a modynem Ne 1 64 18 8 38
Moayite Ne 2 «Ochosu npozpamysants Mikpokoumpoaepie mogoro C/C++»
2.1. | Birosi oneparopu C/C++ 10 2 2 6
2.2. | Cknagewni omeparopu C/C++ 10 2 2 6
2.3. | Koncrantu C/C++ 10 2 2 6
2.4. | Apudpmernyni oneparopu C/C++ 10 2 2 6
2.5. | Oneparopu nopisHsiHHsi C/C++ 7 2 1 4
2.6. | PospaxynkoBo-TpagiuHa poboTta 10 — — 10
2.7. | O6nactb BumuMocTi 3MinHoi y C/C++ 4 2 — 2
2.8. | Bibnioreku Ta nonomixkHi knacu y C/C++ 4 2 — 2
2.9. | MonaynbHa KOHTpoJbHA pobota Ne 2 6 2 — 4
Ycvozo 3a modynem Ne 2 71 16 9 46
Ycboro 3a | cemecTp 135 34 17 84
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1 2 3 4 [ 5 [ 6
CEMECTP 1T
Moayib Ne 3 <06’ ekmHo-opieHmosane npozpamyeanns»
3.1. | OcobnuBocti MOBH Java Ta BiZOBiAHOTO i cepenoBuia po3pooku 3 2 — 1
3.2. | Cunrakcuc Java. Kinacu Ta Mmetoau 7 2 2 3
3.3. | KepyBanus nopsiaxom BukoHanHs. Po6oTta 3 MacuBaMu 3HaueHs i psiakaMu 7 2 2 3
3.4. | Meronu, 00’€xTH 1 Kjlacu 7 2 2 3
3.5. | O6pobra BUHATKOBHX CHTYyaIlil 7 2 2 3
3.6. | I'padiunmii intepdeiic kopucryBada. Amrern. Komekmii 3 2 — 1
3.7. | Menemxepnu posranryBaHHs. [I0TOKM BBeI€HHS/BHBEACHHS 3 2 1
3.8. | MonaynpHa KoHTponbHA poboTa Ne 3 4 2 — 2
Ycvozo 3a modynem Ne 3 41 16 8 17
Mojayib Ne 4 «Cepedosuuge MATLAB»
4.1. | Oco6nuBocrti kopuctyBanHst MATLAB 3 2 — 1
4.2. | OcnosHi 00’ extt MATLAB 4 2 — 2
4.3. | OcHOBHM pefaryBaHHs Ta CTBOPEHHs M-aiinis. 4 2 — 2
4.4. | Bisyanizauis i rpagiuni 3acoou MATLAB 7 2 2 3
4.5. | Craructnuni pysknii MATLAB 7 2 2 3
4.6. | I'enepyBanHs ncesgoBunaakosux uncen y MATLAB 7 2 2 3
4.7. | MudepeHuianbHi Ta pi3HULEB] PIBHAHHA 9 2 3 4
4.8. | Pobora 3 macuBamu y MATLAB 4 2 — 2
4.9. | MonynpHa KOHTposIbEHA poboTa Ne 4 4 2 2
Ycevozo 3a moodynem No 4 49 18 9 22
Mojayis Ne5 «Kypcosa pooomay
5.1. | Po3pobka TecToBoi mporpamu MoBoro Java 30 — — 30
Yevozo 3a modynem Ne 5 30 — — 30
¥Ycboro 3a |l cemectp 120 34 17 69
¥YcbOoro 3a HaB4aJIbHOIO TUCHUILITiHOIO 255 68 34 153

2.2. JlekniiiHi 3aHATTS, iXHS TeMaTHKa i 00csr

No OO6csr HaBYaIBHUX
= HazBa Temm 3aHATh (200.)
11op- Jexuii | CPC
1 2 3 4
CEMECTP 1
Moayip Ne 1 «Ocrosu 0604UCIO8AIbHOT MEXHIKU | nPOZPAMY8aHHA it podomu»
1.1. | ApxiTekTypa 004HCIIOBATIbHOI TEXHIKH 2 2
1.2. | Knacudikanis 009NCIIOBAIBFHOT TEXHIKH 2 2
1.3. | IlporpamyBaHHS TeJIeKOMYHIKaiHHUX 1 paJiOTeXHIYHUX IPHCTPOIB 2 2
1.4. Oneparopw iHiliamizamnii Ta IUKIIYHOr0 BUKOHAHHS 2 2
1.5. | OcobaMBOCTi CHHTAKCHCY MOB BHCOKOTO PiBHS 2 2
1.6. Tunm naunx 2 4
1.7. | IlepeTBOpeHHS TUMIB TaHUX 2 2
1.8. | Kepyroui oneparopu 2 2
1.9. | MoaynpHa KoHTpOsbHA po6oTa Ne 1 2 4
Ycvozo 3a modynem Ne 1 18 22
Moayite N 2 «Ocrosu npozpamysants MiKpoKonmposepie mogoio C/C++»
2.1. | bitosi omepatopu C/C++ 2 2
2.2. | Cknaneni oneparopu C/C++ 2 2
2.3. | Koncrantu C/C++ 2 2
2.4. | Apudwmernuni oneparopu C/C++ 2 2
2.5. | Oneparopu nopipasuust C/C++ 2 2
2.6. | Obnacte BuguMocTi 3miaHOi y C/C++ 2 2
2.7. Bibmioreku Ta mormomixHi kinacu y C/C++ 2 2
2.8. | MonyibHa KOHTpOJIbHA poboTa No 2 2 4
Yevozo 3a mooynem No 2 16 18
Ycboro 3a I cemectp 34 40
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1] 2 | 3 | 4
CEMECTP 1T
Moayib Ne 3 «00’eKkmuo-0pieHmMOosane nPoZpamysanHs)
3.1 | OcoGuuBocti MoBH Java Ta BiIoBiHOrO Tif cepenoBuIla po3poOKu 2 1
3.2 | Cunrakcuc Java. Kitacu Ta MeTomu 2 1
3.3 KepyBanHs nopsijikoM BUKOHaHHs. Po0oTa 3 MacHBaMH 3Ha4YEHb i pPsIKaMu 2 1
3.4 Meromau, 00’ €KTH 1 Ki1acu 2 1
3.5 | O6poOka BUHATKOBUX CUTYyaliil 2 1
3.6 | I'padiunuii intepdeiic kopucrysaua. Amrern. Konexuii 2 1
3.7 | Menemkepu po3raiyBanHs. [IoToky BBeJCHHs/BUBESICHHS 2 1
3.8 | MonaysbHa koHTponbHa pobdoTa Ne 3 2 2
Ycvozo 3a mooynem Ne 3 16 9
Moayiap Ne 4 «Cepedosuuwe MATLAB»
4.1. | OcobmnuBocti kopucryBanusi MATLAB 2 1
4.2. | OcuorHi 00’ektu MATLAB 2 2
4.3. | OcHoBH penaryBaHHs Ta CTBOPEHHs M-daiiiiB. 2 2
4.4. | Bisyamizauis i rpagiuni 3acoou MATLAB 2 1
4.5. | Craructnuni ¢pynkuii MATLAB 2 1
4.6. | T'enepyBannsi nceBpoBrunaakosux yncen y MATLAB 2 1
4.7. | JudepenuianpHi Ta pi3HULEB] piBHIHHS 2 1
4.8. | Pobora 3 macuBamu y MATLAB 2 2
4.9. | MoaynpHa KOHTpoJbHA poboTta Ne 4 2 2
Ycvozo 3a mooynem Ne 4 18 13
¥Ycboro 3a Il cemecTp 34 22
Y Cchoro 3a HAB4aJIbHOIO JUCHMILIiHOIO 68 62
2.3. JIaGopaTopHi 3aHATTH, iXHA TeMAaTHKA il 00CsAT
No OO6csr HaBYaIBHUX
) Hasea Temn 3aHATh (200.)
11op- JlaGoparopui|  CPC
CEMECTP 1
Moayip Nel «OcHosu 004uUCI08ANBHOI MEXHIKU [ RPOZPAMYSAHHA iT poOomu
1.1. | Touarok poGotu 3 Arduino na Windows. JlociimkeHHs: poGOTH CBITIIONIOA. 2 4
1.2. | Cunrakcuc, QyHKuii ta npoueaypu Arduino 2 4
1.3. JlocImipKeH s CBITA0Mi0AHOT KAy, 3MIiHHI, THIIH JaHuX, HUKI Arduino 2 4
1.4. | JocmiukeHHs npoliecy NIMPOTHO-IMITyJIbCHOI Moy isinil i pynkuii analogWrite 2 4
Yevozo 3a modynem No 1 8 16
Moayitb Ne 2 «OcHosu npozpamysants Mikpokoumposepie mogoio C/C++»
2.1. | HdocmimKeHHs KHONKOBOIO MepeMuKaya i oriuaux omeparopis Arduino % 8
2.2. | HocmimkeHHs 7-cerMeHTHOrO inmuKkaropa: Macusu Arduino, gysxrst millis, Gysesi T manux 2
23 Hocnimxennst Bluetooth moxynst HC-05: miaksmouenss go Arduino, ympapiiHHs 3 Tele- 2
| dony, kinacu i meroau Arduino 1
Yevozo 3a modynem Ne 2 9 18
Ycboro 3a I cemectp 17 34
CEMEcCTP 11
Moayib e 3 «006’ekmuo-opicHmosane npozpamysantsy
3.1. | BcraHoBsieHHs # HaJaIITyBaHHS iHTENPOBAHOTO cepesioBua po3pobdku (IDE) 2 2
3.2. | IlporpamyBaHHs 00’ €KTIB: IOJIsl, KHOIIKH, CITUCKH 2 2
3.3. | IlporpamyBaHHs NepeMuKadiB 2 2
3.4. | O6GpoOka BUHATKOBUX CUTYalliii: TEKCTOBHI PELaKTOP 2 2
Yevozo 3a modynem Ne 3 8 8
Moayib Ne 4 «Cepedosuwe MATLABY
4.1. JleTepMiHOBaHI CUTHAITU 2 2
4.2. | CopryBaHHSI MacHBIiB 2 2
4.3. I'eHepaToOp NMCEBIOBUIIAIKOBHUX MOCTITOBHOCTCH 2 2
4.4. | Po3B’s130k audpepeHIialIbHUX PIBHAHD CIEKTPHYHHUX KiJl % 3
Yevozo 3a modynem Ne 4 9 9
Yceboro 3a 11 cemecTp 17 17
YcBoro 3a HAaBYAJBHOK JUCHUILIIHOKO 34 51
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2.4. CamocrTiiina po6oTa cTyeHTa, ii 3MicT i o0csr

Ne mop. 3MicT camMocTiitHOi po6OOTH CTyIeHTa O6c¢sr CPC (200.)
1. OmnpalroBaHHsl JEKIIITHOTO MaTepiary 50
2. [TigroroBKa 10 1a00paTOPHUX 3aHATh 51
3. Buxonanns PT'P 10
4. BukoHaHHs KypcoBOi po0OTH 30
5. [TigroroBKa 10 MOIYJIFHIX KOHTPOJIBHUX POOIT 12
¥YCcbhoro 3a HABYAJbHOIO TUCHUILIIHOK 153

2.4.1. Po3paxyHkoBo-rpadiuna podora

PozpaxynkoBo-rpadiuna pobora (PI'P) BukoHyeThcs y 1-my ceMecTpi, BiATIOBIOHO O 3aTBep-
JDKEHHUX B YCTaHOBIICHOMY IMOPSAKY METOAMYHHX PEKOMEHAIliH, 3 METOI0 3aKPIIUICHHS Ta MOTIHOICHHS
TEOPETHUYHUX 3HAHb Ta BMiHb CTYJEHTIB MpH POOOTI 3 MIKPOKOHTpOJEpaMH Ta [ €IHAHHI 0 HHUX
MOJIYJIiB, 1 € BaYKJINBUM €TaroM Yy 3aCBOEHHI HABYAJIbHOI'O MaTepiany AaHOi TUCIIMILIIHH.

Merta PI'P monsirae y mociimpkeHi Moy s, BA3HAYEHI HOTO TEXHIYHUX XapaKTePUCTHK, ITiJ]’ € THAHHI
Ta MIPOrpaMyBaHHI MiKPOKOHTPOJIEPIB.

Jns ycnimHoro BukoHanHsi PI'P cTyneHT MOBUMHEH 3namu mapaMeTpu Ta XapaKTePUCTUKU MIKpO-
KOHTPOJIEPIB Ta MOAYJIB, CXeMY Mia’ €THAHHSI MOIYJIS 10 IIATH 3 MIKPOKOHTPOJIEPOM, TTPOCKTH, B SIKHX
MOXYTh OyTH BUKOPHCTaHi MOIYJI; gMimu CaMOCTIHHO MPAIIOBAaTH 3 MIKPOKOHTPOJIEPAMH 1 MiJ’ € AHAHUM
710 HUX MOJYJISIMU.

Bukonanns, odopmiieHns i 3axuct PI'P 30iiiCHIOIOTBCS CTYyIEHTOM B iHIUBiAyaqbHOMY MOPSAKY
BIJIITOBITHO JTO METOTUIHUX PEKOMEH/IAIIIMH.

Yac, notpibuuit st BukonanHs PI'P, — mo 10 roaun camocTifiHOT po0OTH CTyACHTA.

2.4.2. Kypcosa pobora

KypcoBa pobora (KP) BUKOHYEThCS y 2-My ceMecTpi, BIi[NOBIIHO 10 3aTBEP/DKCHUX B YCTa-
HOBJICHOMY TOPSIKY METOAWYHUX PEKOMEHJAIiH, 3 METOI0 3aKpilUICHHs Ta MOTJIHONIEHHS TEOPETUYHUX
3HaHb Ta BMiHb CTYICHTIB 3 BUBYCHHSI CHHTAKCHUCY, O(OPMIICHHS aJITOPUTMIB Ta 3aCTOCYBaHHS METO/IIB
porpaMyBaHHS MOBOI Bucokoro piBHs C/C++, Java, MATLAB, i € BaxiIuBUM eTarnoM y 3aCBOEHHI
HaBYAIHHOTO MaTepiany JUCIUILTIHE «OCHOBH MPOTpaMyBaHHS B TEICKOMYHIKAITIAX Ta PATIOTEXHIITI».

Konxkperna mera KP nonsrae y po3po0ui mporpamMHOro 3abe3nedeHHss MOBOIO BHCOKOro piHs C/C+,
Java a6o MATLAB st mpoBeAicHHS TECTYBaHHS BiAMOBITHO IO IMapaMeTpPiB, 3aJaHUX IHIUBITyTEHAM
BapiaHTOM.

Jns ycnimuoro BukoHaHHA KP CTyneHT mMOBHHEH 3wamu MOMIMBOCTI Ta NPUHOWIHA POOOTH
Cy4acHUX KOMII'IOTEepiB; O(pOPMIICHHS alrOPUTMIB; CHHTakcMC MOB mnporpamyBanHs C/C++, Java,
MATLAB; ocHOBHI MeToaM TporpamMyBaHHS MOBOIO BHUCOKOTO PiBHS; @uimu 3pOOWTH MaTeMaTUYHHUN
OIIMC TIOCTaBJICHOT 3a/]aui; CKIIACTH alTOPUTM 1 IPOrpaMy MOBOIO BHCOKOTO PiBHSI; HAJIATOJUTH MPOTpaMy
il OTpUMaTH pe3ynbTaT; aHalli3yBaTH OTPUMaHI pe3yJIbTaTH.

Bukonanns, odopmieHnst Ta 3axuct KP 3IiHCHIOETBCS CTYICHTOM B 1HIHBIIyadbHOMY MOPSAKY
BiJIIIOBIJTHO JTO METOJUYHUX PEKOMEHAITIH.

Yac, notpiOuuii st ukonanust KP, — mo 30 roaun camocTiiiHoi poOOTH CTy/CHTA.

3. HABYAJIbBHO-METOJUYHI MATEPIiAJIN 3 JUCOUILIIHA
3.1. Meroan HaBYAHHSA

TexHosorii, 3aCTOCOBYBaHI JJIsi aKTHBI3aIlli HABYAILHO-TII3HABAIHHOI MISUTBHOCTI CTYACHTIB ITiJ Yac
BUBYCHHS JIaHOT JMCUUIUTIHA; BUKOPUCTAHHS MYJIBTUMEIIHOrO 00JIaIHAHHS, KOMII FOTepPHI Npe3eHTallii,
BiJieo IeMOHCTpaii, po0oTa B MaluX rpynax, CeMiHap-AUCKYCis, MO3KOBa aTaka.

Jlexyitini 3anamms BinOYBarOThCA Y TPaIUIiHIN (opMi — y BATTISIIII YCHOTO OOrOBOPEHHSI BHHECEHOI Ha
PO3TIISA TEMU ISl BCHOTO TMOTOKY CIYXayiB, CYNPOBOKYIOUHNCH 3aJUKTOBYBAHHSIM KIFOUOBHX JJISI PO3Y-
MiHHS TEMH TE3UCiB, HaBEIEHHAM CHHTAKCHCy Ta KOHCTPYKILiH MOBOIO BHcokoro piBus C/C++, Java,
MATLAB, Tabmuis i cxem 3a TOTIOMOTO0 MPOEKTOpa a00 Ha JOMIIT.

PobGora Ha rabopamoprux 3ausmmsx MPOBOIUTELCS y Tpynax (MATpyMax) i mependadae po3pooKy
MPOrPaMHUX 3aCTOCYHKIB BIIMOBIIHO IO TIOCTABJICHUX 3aBJIaHb 3 BUKOPUCTAHHIM IHTETPOBAaHUX CEPEIOBHIILL
po3podku (IDE) Arduino Ta NetBeans.
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3.2. PexomenaoBaHa Jjitepatypa

ba3zosa nimepamypa

3.2.1. Apxanrensckuii A. f. [Iporpammupoanue B C++ Builder / Apxanrensckuit A. f. - 7-e w31, — M.: bunom,

2010.- 1298 c.

3.2.2. PynakoB A. B. TexHosorus pa3paboTKu MporpaMMHBIX NMPOoAyKToB / Pynakos A. B. - 3-e u3n. -

M.: Akagemus, 2007. — 208 c.

3.2.3. bumon J1. Dddekrurnas padora: Java 2. — CII6.: [Tutep; K.: U3aarensckas rpyna BHV, 2002. — 592¢.
3.2.4. Hlmnar Iep6ept, Xommc Ixeimc. MckyccTBo mporpamMmvupoBanus Ha Java.: Ilep. ¢ anmn — M.:

Uz narensckuii toM "Bunbsamc", 2005.— 336¢.

3.2.5. ®mmuaran /I. Java B npumepax. CripaBouHHK, 2-¢ uzganue - Ilep. ¢ aara. — CI16.: CumBon-Ilmtoc,

2003. - 664 c.

3.2.6. Xopcrmann Keit C., Kopuenn [apu. Java 2. bubnmorexa mpodeccuonana, Tom II. Tonkoctu

3.2.7.

3.2.8.
3.2.9.

3.2.10.

3.2.11.

3.2.12.

3.2.13.

3.2.14.

nporpaMmmupoBanus, 7-e uza.: Ilep.c anrn. — M.: U3garensckuii nom "Bunbsmc", 2007. — 1168 c.
PymakoB A.B. TexHonoruss pa3paOOTKd TNPOTPaMMHBIX MPOAYKTOB (3-¢ wm3manue). - M.:
"Axagemus", 2007. — 208 c.

T'unat Amoc. MATLAB. Teopust u mpaktuka. Yuebnoe mocodue. — M. : JIMK-IIpecc, 2016. — 416 c.
UYepubix . B. MonenupoBaHue 351eKTPOTEXHUYECKUX ycTpoicTB B Matlab, SimPowerSystems u
Simulink. — M. : IMK-IIpecc; CII6 : ITurep, 2014. — 288 c.

Honomixcna nimepamypa

OcrtpeiikoBckuii B., Tunukun H.I'., KpeiioB E.B. Texnuka paspabotku nporpamm (B 2 xHurax).
Kuura 1. IlporpammupoBaHue Ha SI3bIKE BBICOKOTO YpPOBHS. YueOHMK. — M.: "Bricmas mkona",
2007. - 375 c.

Tepexos A. Texnomnorus nporpamMmmupoBanus (2-e uzganue). — M.: "Untyut", 2007. - 148 c.
I'muucekuii 1. M. C++ 1 C++ Builder : masu. moci6n. / I'muacekumii 5. M., Anoxiu B. €., Psokcbka
B. A.; MOH Vkpainu. — 5-te Bua. — JIeiB: CII[] ['muncekuit, 2011. - 192 c.

Cwmonenrnes H. K. MATLAB. [IporpammupoBanne Ha C++, C#, Java 1 VBA. YuebH0e mocobue.
— M. : IMK-IIpecc, 2015. — 498 c.

Hesikonos B. I1. MATLAB. Ionusiii camoyuuntens. — M. : JIMK-IIpecc, 2014. — 768 c.

3.3. Ingopmaniiini pecypcn B Inrepneri

3.3.1. CtarmapT BUIIIOI OCBITH:

http://mon.gov.ua/activity/education/reforma-osviti/naukovo-metodichna-rada-
ministerstva/proekti-standartiv-vishhoyi-osviti.html

3.3.2. Beb-cTopinka kadenpu: http://tks.nau.edu.ua/
3.3.3. [Iporpamysanns Arduino: https:/doc.arduino.ua/ru/prog/
3.3.4. TurepakTuBHUIA Kypc «AHami3 qanux»: http://prometheus.org.ua/dataanalysis/
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4. PEUTUHIOBA CUCTEMA OIHHIOBAH_HH HABYTHUX
CTYJAEHTOM 3HAHb TA BMIHb
4.1. MeTtoan KOHTPOJI0O Ta CXeMa HapaxXyBaHHs OaJiiB

OI11iHIOBaHHST OKPEMHX BHIB BUKOHAHOI CTYJCHTOM HaBYalIbHOI poboTh! 3milicHIOEThCS y Oanmax
3rigHo Taom. 4.1.

Tabmung 4.1
Oyintosanns okpemux 6udié HasyaibHOi pobomu cmyoenma
CEMECTP 1
Mooynb Ne 1 Mooyns Ne 2
Bun .Malgc. Bun .MaK.C'
. KUIBKICTh . KUIBKICTh
HaBYaJIbHO1 p06OTI/I 63.J'IIB HaBYaJIbHO1 p06OTI/I 6aJ'IiB
Buxonanss i 3axuct JIP No 1.1 8 Buxonanns i 3axuct JIP Ne 2.1 8 Maxe.
Buxkonanss i 3axuct JIP No 1.2 8 Buxkonanns i 3axuct JIP No 2.2 8 KiBKICTB
Buxonanns i 3axuct JIP Ne 1.3 8 Buxonanns i 3axuct JIP Ne 2.3 8 GaniB
Buxkonanns i 3axuct JIP Ne 1.4 8 Bukonanns i 3axuct PI'P 8
s 0onycky 0o euxonannsi MKP Ne 1 s 0oonycky 0o euxonanmsi MKP No 2
cmyodenm mac nabpamu e menwe 20 oanie cmydenm mac nabpamu e menwe 20 danis
Buxonannass MKP Ne | 12 Buxonannasst MKP Ne 2 12
Ycboro 3a moayJsem Ne 1 44 Ycboro 3a moayJsiem Ne 2 44
CemecTpoBHii eK3aMeH 12
Ycboro 3a I cemecTp 100
CEMEcTP 11
Mooyns Ne 3 Mooyns Ne 4
Bux .MaK.c. Bux _MaK_c.
. KUIBKICTH . KUIBKICTH
HaBYAIBHOI poOOTH Ganis HaBYAIBHOI poOOTH Ganis
Buxonanus i 3axuct JIP Ne 3.1 8 Buxonanns i 3axuct JIP Ne 4.1 8
Buxkonanns i 3axuct JIP Ne 3.2 8 Buxonanns i 3axuct JIP No 4.2 8 Mare.
Buxkonanss i 3axuct JIP Ne 3.3 8 Buxkonanns i 3axuct JIP No 4.3 8 KU%ZI;(;TB
Bukonanns i 3axuct JIP Ne 3.4 8 Buxonanns i 3axuct JIP Ne 4.4 8
s donycky 0o euxonanus MKP Ne 3 na oonycky oo suxonarns MKP Ne 4
cmyoenm mae nabpamu He menwe 20 oanie cmyodenm mac naopamu ne menuwie 20 danis
Buxonanas MKP Ne 3 12 Buxonanas MKP Ne 4 12
Ycboro 3a moayaem Ne 3 44 Ycboro 3a moaysem Ne 4 44
CeMecTpOBHIi eK3aMeH 12
Ycboro 3a Il cemecTp 100
Moodyns Ne 5 Maxe.
Bun HaBuanpHOi pobOTH Klg;ili?b
Buxonanus KP 60
3axuct KP 40
Buxonauus ta 3axuct KP 100

4.2. BukoHaHi BUAM HaBYaIBbHOI POOOTH 3apaxOBYIOTHCS CTYICHTY, SIKIIO BiH OTPUMAaB 3a HUX
NO3UTHUBHY PEHTHHIOBY OILIHKY (Ta0u. 4.2).

4.3. CymMa pelTHHIOBHX OLIHOK, OTPIMaHHX CTYAEHTOM 3a OKpPEeMi BHIW BUKOHAHOI HaBUaJIbHOI poOOTH,
CTAHOBUTbH TIOTOYHY MOIYJIbHY PEHTHHIOBY OLIIHKY, IO 3aHOCHUTHCS A0 BiIOMOCTI MOJYJIBHOTO KOHTPOJTIO.

4.4. CyMa mOTOYHOI Ta KOHTPOJBHOT MOJYJBHHUX PEHTHHTOBHX OLIHOK CTAHOBUTH ITiJICYMKOBY
MOJYJbHY PEHTHHTOBY OIIHKY (Tabiu. 4.3), mo y Oanax i 3a HallOHaJLHOIO MIKAJOK 3aHOCHUTBCS JIO
BiZIOMOCTI MOJIyJIFHOTO KOHTPOITIO.

4.5. [lincymMKoBa MOJyJIbHA PEUTHHTOBA OIliHKA, OTPAMaHa CTYACHTOM 3a pe3yJIbTaTaMHi BUKOHAHHS
ta 3axucTy KP, y 6anax, 3a HalioHAIBHOIO MIKaioko Ta mKanow ECTS (tabim. 4.6) 3aHocuThes 10 BiTOMOCTI
MOJTyJIEHOTO KOHTPOJTIO.

1 Tyt i Hajani npuiiHsiTO HacTymHi abpesiarypu: JIP — maGoparopHa po6ota, MKP — moxynbHa KoHTponbHa po6ota, PI'P — pospaxynkoBo-

rpacgiyna pobora, KP — kypcosa pobora.
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Tabmums 4.2
Bionosionicme petimunzo8ux oyiHoK 3a OKpemi 8UOU HABYATLHOI pobomu y 6anax OYiHKAM 30 HAYIOHATLHOK WKATION0
PeiiTiHroBa olliHKa y 0agax Owinka
Buikonanss a 3axuct JIP | Bukonanss ta 3axuct JIP| BukoHanHs Ta | BukoHaHHs | BukoHaHHS |32 Hal[lOHAJIBHOO
NeNe 1.1-1.4,2.1-2.3 NeNe 3.1-34;4.1-4.4 3axuct PI'P MKP NeNe 1,2| MKP NeNe 3,4 IKAJIOI0
8 8 8 11-12 11-12 «BigMiHHO»
6-7 6-7 6-7 9-10 9-10 «J{oOpe»
5 5 5 7-8 7-8 «3a10BITBHO»
MEHIIIe 5 MeEHIe 5 MEHIIIe 5 MeHIIe 7 meHme 7 | «He3amoBiabHO»
Tabnuus 4.3
Bionogionicme niocymrosux MoOyIbHUX PetimUHe08UX OYIHOK Y OANAX OYIHKAM 30 HAYIOHANLHOIO WKAIIOH
OuwiHKa 3a HaliOHAJILHOIO
Moaynb Ne 1 Monynb Ne 2 Momyns Ne 3 Monyns Ne 4 LIKATIO0
40-44 40-44 40-44 40-44 «BigMiHHO»
33-39 33-39 33-39 33-39 «JloOpe»
27-32 27-32 27-32 27-32 «3a10BLUILHOY
menuie 27 menuie 27 menuie 27 mente 27 «He3amoBinbHO»

4.6. Cyma MiICYMKOBHX MOIYJIEHHX PEHTHHTOBUX OIIHOK y Oaax CTaHOBUTH ITiJICYMKOBY CEMECTPOBY
MOAYJIBHY PEHTHHTOBY OINIHKY, IO ITEPEPAXOBYETHCS B OIIHKY 3a HAIliOHAIHHOIO KO0 (Tad. 4.4).

Tabmuus 4.4

Bionosionicme niocymxosoi cemecmpogoi Mmooy ibHol
pelimune08oi oyinKu y 6anax oyinyi 3a Hay. WKAIon

Tabuuus 4.5

Bionogionicms exzamenayitinoi petimuneogoi
OYIHKU Y 6anax oyiHyi 3a HAYIOHATLHOW WKALOK

Orinka y 6anxax O1iHKa 3a Hall. IIKaJI0I0 Orminka y 6amax O1wiHKa 3a Hall. IIKAJIOK
79-88 «BigmiHHO» 11-12 «BinminHO»
66-78 «J1oOpe» 9-10 «J1obpe»

53-65 «3aI0BIIIEHO» 7-8 «3a10BUIBHOY
MeHie 53 «He3anoBiIbHO» MeHie 7 «He3amoBiasHO»

4.7. CymMa miicyMKOBOI CeMECTpOBOI MOIYJIbHOI Ta eK3aMEHALIITHOT peHTHHIOBUX OLIIHOK y Oanax
CTAHOBHUTH IIIJICYMKOBY CEMECTPOBY PEHTHHTOBY OINIHKY, IO IIEPEPaXxOBYETHCS B OIIHKK 3a HaIlio-
HAJIBHOIO IIKaJIo Ta 1mkanow ECTS (tadin. 4.6).

4.8. TlizcymMmKoBa ceMeCTpoBa peUTHHTOBA OIliHKA y 0ajaX, 3a HAI[IOHAJTHFHOIO MIKAJIOI0 Ta IITKAJIO0
ECTS 3aHoCHTBCS /10 3aJ1iKOBO-EK3aMEHAIIIHHOT BiZIOMOCTI, HABYAJIbHOT KAPTKH 1 3a1IKOBOi KHHXKKH CTYJICHTA.

4.9. [limcymMKoBa ceMecTpoBa pEHTHHTOBA OIIHKA 3aHOCUTHCS JI0 3aJ1IKOBOI KHIDKKH Ta HaBYAIBHOL
KapTKU CTYJCHTa, HAIPUKIa, Tak: 99/Biom./A, 88/[{obpe/B, 77/[obpe/C, 67/3a006./D, 66/3ados./E Tommo.

4.10. ITimcyMKoBa MOIyJTbHA PEUTHHTOBA OITIHKA, OTPHMaHa CTYICHTOM 3a pe3yJIbTaTaM{ BUKOHAHHS i
3axucty KP, okpiM BiOMOCTI MOJYJIbHOTO KOHTPOITIO, 3aHOCUTHLCS 1 JI0 HABYATLHOI KAPTKHU, 3aJTIKOBOI KHIKKU
i lomaTky 10 IuruioMa, mpuMipoM, Tak: 99/Biom./A, 88/Hobpe/B, 77/Hobpe/C, 67/3ado06./D, 66/3ados./E Toio.

4.11. TlincymMKoBa peHTHHIOBA OIliHKA 3 JUCIMILIIHU BU3HAYAETHCS K CEPEIHbO-apU(PMETUYHE 3
ITiICYMKOBHX CEMECTPOBUX PEUTHHTOBHX OIIIHOK y Oanax (3 miei aucuuiurian — 3a 1-i1 1 2-# cemecTpn) 3
HACTYIHUM TIEPEBEJCHHSIM B OL[IHKY 3a HalliOHAJIbHOIO ImKkanoro i mkanor ECTS. 3a3Hauena migcyMkoBa
PEUTHHIOBA OIIHKA 3 TUCIUTUTIHU 3aHOCHThCS 10 JloaTKy 0 TUTIIoMa.

Taomuus 4.6
Bionosionicme niocymxosoi cemecmpogoi peiimunzo80oi oyinku y banax oyinyi 3a HayionanvHow wikanow i wkaiorw ECTS
Ouitixa OuiHka Ouinka 3a mxanor ECTS
3a HAI[IOHAJIEHOIO .
y Gamax Ominka Iosicuenns
IKAJIO0
90-100 «BigmiHHOY» A | Biominno (BiaqMiHHE BUKOHAHHS JIMILE 3 HE3HAYHOK KUIBKICTIO MOMMIIOK)
82-89 «JToBpe» B | /Iyorce 0obpe (Bume cepennporo piBHs 3 KiTbKOMa MOMUIKAMH)
75-81 P C  |/lobpe (zaranom BipHE BUKOHAHHS 3 IIEBHOI KUILKICTIO CYTTEBUX TIOMHUJIOK)
67-74 . D |3a0osineHo (menorano, aje 3i 3HAYHOIO KiIBKICTIO HEJOMIKIB)
«3a10BIIBHOY —— .
60-66 E | Hocmamuvo (BMKoHaHHS 3a10BOJILHSAC MiHIMAJILHUM KPUTEPisM)
35-59 . FX | He3a008inbH0 (3 MOXIIMBICTIO IOBTOPHOTO CKJIAIAHHS)
«He3anoBinbHO» - ;
1-34 F | He3a008inv10 (3 060B’13K0BUM IIOBTOPHUM KYPCOM)
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