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BCTYII

Anomauin

Ilpoepama  Oucyunninu  «OcHou  meopii  KoMN IOMEPHO-IHMeZPOBAHUX — MEXHOJ02it»
BIOHOCUMBCSL 00 OUCYURTIH NPOpecilinoi nid2omosKu ma ckiadena ionoioHo 00 0C8IMHbOI npocpamu
cneyianvnocmi 174 «Aemomamu3zayis, KOMN 10OMEPHO-IHME2POBAHI MEXHOI02Ii Ma pOOOMOMEXHIKAY.

Memoio nHaguanvbHoi OUCYUNIIHU € BUBUEHHS MEOPEeMUUHUX OCHO8 MA Memooi8 3aCmOCY8aAHH
KOMN TOmepHO-IHMe2po8ani mexHoio2i, uwo 0acms 3M0o2y 3a O0NOMO2010 Cneyianizo8anux npoepamHo-
anapamuux 3aco0ié MIKpOnpoyecopHoi mexHiKu 6UKOHY8amu cunmes 80Y008AHUX CUCMEM KepPYBaHHS.
8I0N0BIOHO 00 MEXHONO2IUHO20 NPoYyecy Yu 00 €kmy.

Jucyunnina pospaxoeana na 30006y6auie HayK08020 cmynemio, SKi ompumaniy 6a308i 3HAHHS 3
Mamemamuxy, agmomamu3ayii ma KOMn 10mepu308anux CUcmem YnpaeiiHHsl.

Bumoeu 0o 3nanv ma ymine susnauaromocs eanyzegumu cmanoapmamu suwjoi oceimu Yxpainu.

Knrwouoei cnoea: oononnamuuii Komn 'romep, aiecopumm, NpOmMoKoJl nepedavi OaHux, cucmema
Kepy8aHHsl.

Abstract

The program of the discipline "Fundamentals of the theory of computer-integrated technologies”
belongs to the disciplines of professional training and is compiled in accordance with the educational
program of specialty 174 "Automation, computer-integrated technologies and robotics".

The purpose of the educational discipline is to study the theoretical foundations and methods of
application of computer-integrated technologies, which will make it possible to synthesize embedded
control systems according to the technological process or object with the help of specialized software
and hardware of microprocessor technology.

The discipline is designed for academic degree holders who have acquired basic knowledge of
mathematics, automation and computerized control systems.

Requirements for knowledge and skills are determined by industry standards of higher
education of Ukraine.

Keywords: single-board computer, algorithm, data transmission protocol, control system.



1. Onuc HaBYAJbLHOI AUCHHUILTIHA

HaiimenyBaHHSI TOKa3HUKIB

lamy3b 3HaHB, CHICHIATHHICTD

XapakTepucTUKa HaBYAJIbHOT

JUCUUILTIHA

(ocBiTHS TIporpama),
OCBITHII pIBEHb

neHHa Gopma
HaB4YaHHA

3aouyHa hopma
HaB4YaHHA

KinbkicTb kpenuTiB — 3

Monymnis — 1

l'any3p 3HaHb

BubipkoBa

17 «EnexTpoHika, aBTOMaTH3allis Ta

Pik miaroroBku:

3MICTOBHX MOJIYIIB — 2 eJIeKTPOHHI KOMYHIKaIii» 1-i 1-it
. Cemectp
Enexrponnuit anpec PITH/]
Ha calTi YHIBEpCUTETY: 2-i 2-i
_ _ Jlexmii
- CrnemiaibHICTh

IHHH]?IHYMBHe HAYKOBO- 174 «ABTOMaTH3aIIis, 15 rox. 4 ron.

OCITIJTHE 3aBJIaHHS . . : 5 -
AOCTIA ) A KOMII’ IOT€PHO-IHTErpoBaHi IIpakTH4Hi, ceMiHapChKi
HE T YeH .

€ MepeAbatcHO TEXHOJIOT11 Ta pOOOTOTEXHIKA»

15 ron. 4 ron.
3arasnibHa KUTbKICTh JlaGopaTopHi
roauH — 90
TWwXKHEeBUX TOIUH I JEHHOT Camocriiina po6oTa
dhopmMu HaBUAHHS: 60 ro. 82 roy.

ayIUTOPHUX — 2;

CaMOCTIIHOT poOOoTH
3m00yBaua — 4.

OcBiTHI1 piBeHB:

InguBinyansHi 3aBaanHs: 0 ToI.

TpeTiii (0CBiTHLO-HAYKOBHIA)

BI/II[ KOHTPOJIO: €K3aMCH

®dopma KOHTPOITIO: KOMOIHOBaHA




2. MeTra BUBYEHHS HABYAJILHOI JUCIHUILIIHA

Metor0 BHBUYEHHS HaBUalbHOT AuCHUIUIIHK «OCHOBH TeOpii KOMIT IOTEpHO-IHTETPOBAHUX
TEXHOJIOT1i» € opMyBaHHS Yy 3700yBadiB HAYKOBOTO CTYIICHS BIiOMOBIHO JI0 OCBITHBO-TIPO(eciitHOT
MporpaMu TaKUX KOMIIETEHTHOCTEH:

® 30amHicmb 00 NOWYKY, 00pobneHHs ma awnanizy IHgopmayii 3 pisHux Odxcepen (y

sionosionocmi 0o OIII 3K2);,

® 30amHicmb pPO38°A3y8amu KOMNIEKCHI npobiemu y chepi asmomamusayii ma Komn 1omepHo-

IHMe2poBanHUX MexHONo2IU ma 3 OOMUYHUX 00 MIHCOUCYUNTIHAPHUX HANPAMI8 HA OCHOBI
CUCEMHO20 HAYKOBO20 C8IMO2NA0Y Ma 3A2aNbHO20 KYJIbMYPHO20 KPY2030pY i3 O0OMPUMAHHAM
npunyunie npogecitnoi emuxu ma axaoemiyHoi dobpouecnocmi (v eionogionocmi oo OIIll
3K4);

® 30amuicmb 3ACMOCO8YBAMU CYUACH] MEMOOU OOCTIONCEHHs, CUNMESY, NPOEKMYBAHHS CUCTNEM

asmomamu3zayii, KOMN'tomepHo- IHMe2POBaAHUX MEXHONO02IU, IX NPOSPAMHUX MA ANAPAMHUX
KOMNOHeHmis, cneyianizogane npocpamue 3a0e3neyeHHs )y HAYKoGiU ma BUKIAO0AYbKill
disinenocmi (v éionosionocmi 0o OIIll CK3);

® 30amHICMb CMEOPIOBAMU HOGIMHI CUCEMU a8MoMamu3ayii, Komn'romepHo-inmeeposami

MmexHono02ii, pospobaamu ix mexHiuHe, IHopmayiiine, mamemamuine, HnpocpamMHe Mda
opeanizayitine 3a0e3neveHHs i3 3ACMOCYBAHHAM CYYACHUX [HQOPMAYIUHUX MEXHON02I,
iHcmpymenmie ma komnonenmia (y gionogionocmi 0o OIIII CK3).

3. IlepenymMoBH 1Jisi BUBYEHHS JUCHMILIIHA

4. OQuikyBaHi pe3yJbTaTH HABYAHHS

BuBueHHsT HaBYaJIbHOI MUCHMIUIIHM Tiependadae (GopMyBaHHS Ta pO3BHTOK Yy 3700yBadviB
HAyKOBOTO CTYIEHS TAKUX PE3YJIbTaTiB HAaBYaHHS:

® niaHysamu i GUKOHYBAMU eKCHEPUMEHMANbHI ma/abo meopemudni O0O0CNIONCEeHHs Ccucmem
asmomamu3ayii, KOMN'TOmepHo-iHme2posanux KOMNIEKci@ ma ix CK1adosux 3 8UKOPUCTMAHHAM
CYUACHUX MemOoOi8 OO0CNIONCEeHHS, MEXHIYHUX, NPOSPAMHUX 3ac00i8 ma 3 OOMPUMAHHAM HOPM
axkademiunoi i npogpecitinoi emuku. Popmynrosamu i nepegipamu 2inomesu, GUKOPUCMOBYBAMU
011 OOIPYHMYBAHHS BUCHOBKIE pe3yIbmamu MmeopemuyHo20 audalizy, eKCnepumMeHmaibHux
00CNIJHCEHb | MamMemMamu4Ho2o0 ma/abo Komn 1omepHo20 MOOeN08AHHSA, HAAGHI JimepamypHi
oani (y eionosionocmi 0o OIIIl PHA4);

® pPo3pobIAMU | 3aCMOCO8Y8AMU CYYACHI MEMOOU AHANI3Y, CUHMe3Y, ONMUMI3AYii, NPOeKm)y8aHHs
ma OOCHIONCEeHHSA CcucmeMm agmomMamusayii, KoMmn'tomepHo-IHMezpo8aHux mexHono2iu, ix
APOSPAMHUX MA anapamuux KOMRoHenmis (y eionogionocmi oo OIII1 PHB);

® 3acmocogyeamu.  Cy4acHi  Yugposi  mexuonozii, MIKpOnpoyecopHi 3acoodu, MexampoHHi
KOMNOHEeHmU, Cneyianizogane npozpamue 3abe3neyeHus, 0N CMBOPEHHs HOGIMHIX cucmem
asmomamu3ayii, KoMn'tomepHo-iHmMezposaHux MexHONo2IU, iX mexHiuHo2o, HGopMayiliHozo,
MamemMamuyHo20, NpoSpaAMHO20 Ma Op2aHizayitinoco 3abezneyenns (v ionogionocmi oo OIIIT

PHT).



5. IlporpamMa HaBYAJIbHOI AUCHUIIIHA

3microBuii Moxyas 1. OcHoBHI pyHKIii oqHOMaNaTHOTO KoMm’'1oTepa Raspberry Pi.
Tema 1. Beryn. BukoprcranHst 0JJHOIIATaTHUX KOMIT IOTEPIB B IHTEIPOBaHUX cHCcTeMax [2].
Tema 2. Komanau uis nporpamyBanHs Raspberry Pi [1].

Tema 3. HanamryBanns nopriB BBoay/BuBoay Raspberry Pi [1, 3].

Tema 4. Maremartuuni 3a7a4i Ha Raspberry Pi [1].

3micToBuii MoayJib 2. O0podka Ta nepeaaya gjanux Raspberry Pi.

Tema 5. PoGota 3 Bineo Ha Raspberry Pi [2].

Tema 6. HanamryBanHs JIoKabHOT Mepesxi Ta jgoctymy B [HtepHer 3 Raspberry Pi [4].
Tema 7. be3npoBinuuii 38°5130K Ta BifmaneHuid goctym a0 Raspberry Pi [5].

Tema 8. [TnaTu po3mmpeHHs oIHONAIATHOTO KoMl toTepa Raspberry Pi [1, 5].

TeMaTHYHMI [IJIAaH HABYAJLHOI JUCIMILIIHA

Kinekicts rogun
Ne Haspa 3MICTOEX MOJyIis neHHa hopma HaBYaHHS 3ao4yHa (hopma HaBYaAHHS
5 /1_1 L e o y TOMY YHCII o y TOMY YHCIT
2 p. cam. 2 mp. cam.
O | JeK. O | JIeK.
A 3aH. po0. A 3aH. po0.
1 2 3| 4 | 5 | 6 | 7] 8 | 9 | 10
3microBuii moayab 1. OcHoBHI GpyHKILil ogHONANaTHOrO KomMI’oTtepa Raspberry Pi.
1.1 | Tema 1. Beryn. Bukopucranust 5 2 2 1 5 1 - 4
OITHOMATATHUX KOMII IOTEPIB B
IHTErPOBAHUX CHUCTEMaX.
1.2 | Tema 2. Komauau st 5 2 2 1 5 - 1 4
nporpamyBaHHs Raspberry Pi.
1.3 | Tema 3. Hanamrysanust opTis 5 2 2 1 5 1 - 4
BBOAY/BUBOAY Raspberry Pi.
1.4 | Tema 4. Maremaruuni 3a1a4i Ha 5 2 2 1 5 - 1 4
Raspberry Pi.
[TigroroBka 10 MOAYIHHOTO KOHTPOJIIO 10 0 0 10 10 - - 10
Bceboro 3a 3microBuUM MoayJiem 1: 30 8 8 14 30 2 2 26
3micToBuii MmoayJib 2. O0poOka Ta nepenaya nanux Raspberry Pi.
2.1 | Tema 5. PoGora 3 Bizeo Ha 9 2 2 5 9 1 - 8
Raspberry Pi.
2.2 | Tema 6. Hanamrysanus jjokansHoi | 9 2 2 5 9 - 1 8
Mepexi Ta 1octyny B IHTepHer 3
Raspberry Pi.
2.3 | Tema 7. Be3npoBiauuii 38’ 130K Ta 9 2 2 5 9 1 - 8
BimmaneHuit mocrym 1o Raspberry
Pi.
2.4 | Tema 8. [lnatu po3uIMpeHHs 8 1 1 6 8 - 1 7
OJIHOMAJIATHOTO KOMIT FOTepa
Raspberry Pi.
[TigroToBKa 10 MOYyIHHOTO KOHTPOIIO 10 0 0 10 10 - - 10
Bceboro 3a 3micToBUM MopayJiem 2: 45 7 7 31 45 2 2 41




1 2 3 4 5 6 7 8 9 10

IlinroroBka 10 ex3ameHy 15 0 0 15 15 - - 15

Bcernoro: 90 15 15 60 90 4 4 82

Temn NMPAKTUYHUX 3aHATH

Ne KinbkicTs roauu

3 /1_1 Haspa temu JICHHa | 3a04Ha

dopma | ¢opma
1 2 3 4
1. | O3HaiiomieHHs 3 cepeloBuUIleM rporpamyBaHHs Raspberry Pi 2 -
2. | BukopucTraHHs TeMIepaTypHHX JaT4uKiB 3 Raspberry Pi 2 1
3. | Posmogineni o6uncneHus 3a gonomoroto Raspberry Pi 2 -
4. | MaremaTnuHi po3paxyHku Ha Raspberry Pi 2 1
5. | BcranoBneHHs Ta HanmamTyBaHHSA MOAYIO kKamepu Raspberry Pi 2 -
6. | BcraHoBneHHS mepcoHaIBHOTO BeO-cepBepa Ha Raspberry Pi 2 1
7. | igxkmouyennss WiFi moayns Ta oprasizaiiisi 0e3mpoBIAHOTO 3B’ SI3KY 2 -
8. | PoOorta 3 Tu1aToro po3mrpeHHs aHAJIOBOTO-II(POBOTO TIEPETBOPIOBaYA JIJIst 1 1

Raspberry Pi

Bceboro 15 4

Camocriiina pobora

CamocriiiHa poOoTa mepeadadae mAroTOBKY A0 JIEKIIIMHUX Ta MPAKTUYHUX 3aHAThH; CAMOCTIHHE
MOTJTUOJICHHS 3HAHHS 332 TEMaMM JUCITUILIIHK MIATOTOBKY JIO JBOX MOTOYHHX MOJYJIBLHUX KOHTPOJIB;
MIZATOTOBKY JI0 €K3aMeHY.

3aBaaHHs 1JIS CAMOCTIIHOI po00OTH

KinpKicTh TOIUH
Ne

/11 Bup pobotu Jlenna 3aoyHa
dbopma dbopma

1 ITinroroBka mo JeKuin 12 23

2 [TinroroBka A0 MPaKTUYHUX 3aHATH 13 22

4 [TigroToBKa 10 MOYJIHLHIUX KOHTPOJIIB 20 20

5 IligroToBka 10 eK3aMeHy 15 15

Pazom 60 82

6. MeToau HaBYaHHS, 32CO0M TIarHOCTUKHU pe3yJibTATiB HABYAHHS
Ta METO/M iX 1eMOHCTPYBAHHA
Metoau HaBYaHHS 3a JUKepeslaMH 3HAHb.
® JIST BCIX BUIB 3aHATD:
- poOota 3 miTepaTypor0 — ONpAIIOBaHHS PI3HUX BHJIIB JDKEpeN, sKe CIpsIMOBaHE Ha
(opMyBaHHS HOBHUX 3HaHb, 1X 3aKpilJICHHs, BUPOOJICHHS BMIHb 1 HABUYOK Ta pealli3allilo KOHTPOJIbHO-
KOpPEeKLiHHOI (pyHKIIi B yMOBax (hopManbHOi, HeopMallbHOI Ta iH(POPMaIBHOT OCBITH;

- HOSAICHCHHSA — CJIOBECHC PO3KPUTTA HpI/I‘{I/IHHO-HaCHiI[KOBI/IX 3aB’$I3KiB;




- JIMCKYyCis — OOMIH MOTJIsIaMU 1010 KOHKPETHOI MpoOjaeMH 3 METOI0 HAaOYTTsS HOBUX 3HaHb,
3MIITHEHHS BJIACHO1 {yMKH, ()OpMyBaHHS BMIHHSA ii JJOBEJCHHS;

- TUCTYT — HUIECIPSMOBAHE 3iCTaBICHHS PI3HHUX IMOTJISA/IIB HA HAYKOBY MPOOIEMATHUKY 3 METOIO
dbopmyBaHHS y 3100yBaviB OLIHHUX CY/KEHB, 3MIITHEHHS CBITOTJISTHUX MTO3HUIIIN;

- JEMOHCTPYBaHHS — HAOYHO-UYTT€BE O3HAHOMIIEHHS 3100yBayiB 3 SBUINAMH, IPOILIECAMH,
o0'ekTaMu B X IPUPOJHOMY BUTIISIL;

® ISl JIGKLIHHUX 3aHATh!

- JIeKI[i — YCHUH BUKJIAJ] HABYAJIILHOTO MaTepiaiy, SKHi XapaKTepU3YEThCS BETUKUM 00CATOM,
CKJIAJIHICTIO JIOTTYHUX TOOY0B, CKOHLIEHTPOBAHICTIO PO3yMOBHUX 00pa3iB, OKa3iB 1 y3araibHEHb;

- Oeciia — TUTaIBHO-BIAMOBIAHUI METOJ, 3aBJaHHsS SKOTO — CIIOHYKaTd 3700yBadiB 10
aKkTyajizalii BiJOMHX 1 3aCBO€HHS HOBHUX 3HaHb LUISIXOM CaMOCTIHHUX pPO3AYyMIB, BHCHOBKIB 1
y3arajibHeHb; PI3HOBHAM O€ciu: penpoyKTHBHI (CIpPsIMOBAaHI Ha BIITBOPEHHS paHillleé 3aCBOEHOTO
Marepiaiy), KaTexi3uuHi (mepeadadaroTb TOYHE BIITBOPEHHS (OPMYIIOBaHb, 3amam'sTOBYBaHHS
BIJINOBiIEH), eBPUCTUYHI (IIABOAATH 3/100yBayiB /10 CAMOCTITHMX BUCHOBKIB);

- UTIOCTpYBaHHS — IOKa3 Ta CIPUNHATTS MPEAMETIB, MPOLECIB 1 SBUI] Y iX CHMBOJbHOMY
300pakeHH1 3a JJOTIOMOTOI0 TUTIaKaTiB, hoTorpadiii, cxem;

® JJIsl TIPAaKTUYHUX 3aHSATH!

- MpakTU4YHa poOOTa — METOJ MOTIUOJIEHHS 1 3aKPIUICHHS TEOPETUYHUX 3HAHb Ta MEPEBIPKHU
HayKOBHX BHCHOBKIB;

- GpOHTAIIbLHE ONTUTYBAHHS;

- KOHTPOJIBHI T€CTOBI POOOTH MPOTPAMOBAHOTO THMY (TIEPEIiK 3amuTaHb 1 MOXJIMBI BapiaHTH
BiJMTOB1IEH).

3a XxapakTepoM JIOTIKH Mi3HAHHSI BUKOPHUCTOBYIOTHCS TaKi METOM: aHAITUYHUHN, THAYKTUBHUM,
JeTyKTUBHUH.

3a piBHEM CaMOCTIHHOT PO3yMOBOI JiSTTEHOCTI BUKOPUCTOBYIOTHCS METOTH:
poOJIEMHNN, YACTKOBO-TIOITYKOBUM, JIOCI1THUIILKHH.

3acoOu OIlIHIOBaHHS Ta METOAH IEMOHCTPYBAHHS pe3y/IbTaTiB HABYAHHS:

- CKJIQJIaHHsI TIOTOYHOTO MOJYJIPHOTO KOHTPOJIIO 32 KOKHHM 3MICTOBHUM MOJYJIEM Y BUTJISII
CTaHJAPTU30BAHUX TECTIB /IS OI[IHKK PIBHS OTPUMAHHMX TEOPETHUYHUX 3HAHB; HA MMPOXOKEHHS OJTHOTO
TeCTy HaJlaeTbCsl 20 XBUIIMH;

- CKJIaJIaHHS €K3aMeHY Y BUIJISJII MHUCHhMOBOI BIAMOBIAI HA YOTHUPU TEOPETUYHI MUTAHHS;, HA
MIArOTOBKY HAJA€THCS OJHA aKaJeMIYHa TOJIMHA.

7. ®opMH MOTOYHOTO TA MiACYMKOBOT0 KOHTPOJIIO

Jocsruenns 3100yBaya o1iHIOIOTHCS 3a 100-0anbHOI0 CHUCTEMOIO YHIBEPCHUTETY.

[TincymKoBa OI[iHKa HaBYAJbHOTO KypCy BKIIIOYae B ceOe OLIHKM 3 MOTOYHOTO KOHTPOJIO i
OILIIHKU €K3aMeHYy. Y KOXXHOTO KOMIIOHEHTa CBOSl 4aCTKa B 3arajbHid CHUCTEMI OI[IHOK. Y MPOMDKHHUX
oliHKax 37100yBay Moxe HaOpatu mo 60 OamiB. ITuToma Bara 3aKJIIOYHOTO €K3aMEHY B 3arajibHii
cucreMi OoIiHOK — 40 6ani. IIpaBo ckiacTH 3aKIIOUHUI €K3aMEH HaJaeThCsl KOXKHOMY 3/100yBauy
HAyKOBOTO CTYIIEHS, SIKif 3 ypaxyBaHHSIM HaOpaHuX OayliB MPOMDKHHMX OILIIHOK Mae He MeHIIe 60 Oais.
CkrailaHHsI 3aKIIIOYHOTO €K3aMeHY € He0OOB’ SI3KOBHMM, SIKIIO 3/100yBay Ha MPOTA31 BUBUEHHS KypCy 3a
pe3yiabTaTaMi IMPOMDKHOTO KOHTpoJito HaOpaB 1moHaiimenmie 60 OamiB. IlizcymkoBa oliHKa
HaBYAJIBHOTO KYypCY € CyMOIO MPOMDKHHX OLIIHOK 1 OIIIHKU 33 €K3aMEH.



[lorounuii KOHTpONb Tmependavyae OLIHIOBAHHS TEOPETUYHOI MiArOTOBKH 3100yBayiB i3

3a3HAa4YCHHUX TCM.

3apaxyBaHHSl KPEOHUTIB HAaBYAJIHHOTO KYpCY MOJKJIHMBO TUIBKHM IIICNIS JOCSTHEHHS PE3YNbTaTiB,

3arranoBanux PITHJI, mo BupakaeTbcss B OJHIM 3 MO3UTHBHUX OLIHOK, Mepea0auyeHuX YUHHUM

3aKOHO/JJaBCTBOM.

®opMHU KOHTPOJIIO pe3yJIbTaTiB HABYAJILHOI AislIbHOCTI 3100yBa4iB HAYKOBOIO CTYIEHS

Ta IX OLIHIOBAHHSA

KpuTepii ouiHIOBaHHA IOTOYHOr0 MOAYJILHOT0 KOHTPOJIIO Yy GopMi TeCTyBaHHS

IIpaBuabHUX Bixnosiaei 6 5 4 3 2 1

Bajis 30 25 20 15 10 5

VY BiONOBiTHOCTI 10 Mporpamu mnepeadadeHo 2 MOTOYHUX MOJIYIBHHX KOHTPOJI, TAKAM YHHOM

MaKCHUMaJlbHa OIliHKa 32 JaHWi KOMIOHEHT mporpamu 60 6aniB. KoxxHuil Tect nmependayae 6 TecToBux

3allMTaHb.

Kpurepii ouiHIOBaHHS1 eK3aMeHy

3n00yBau Mae BIANMOBICTM HA YOTHPW NUCHMOBI muTaHHSA. KokHa BIAMOBIAP Ha THUTAHHS

OIIHIOETHCST MakCUMYM y 10 OamiB. 3araiom 3a ek3aMeH MOXHa OTpUMAaTH MakcuMyM 40 OaiiB.

KinbkicTh
0aJiB

Kpurepii ouiHioBaHHSI HA eK3aMeHi

1

2

10

BiamoBine HajmaHa TOBHA, IPYHTOBHA, 4YiTKa, MPHU HAJaHHI BIAMOBIAI TPEICTaBIICHI
HEOoOX1IHI BUKJIALKA Ta pillieHHs, HaJaHi

0CO0IMBOCTEN BUKOPUCTAHHA OAaHOI'0 TEOPETHYHOI'O 3HAHHA Ha HpaKTI/II_[i, HaBCICHO

MareMaTu4Hi CXeMH1 [MOSICHEHHS

IpUKIAAA TAKOTO BUKOPUCTAHHA.

BiamoBine HajaHa BiIHOCHO TMOBHA, TPYHTOBHA, MPHU HAJIaHHI BiIMOBiMI MpEACTaBICHI

HEOOXiHI MaTeMaTW4yHiI BHUKIAQIKM Ta CXEMHI PINICHHsS, HaJaHi TOsCHEHHS

0CO0IMBOCTEN BUKOPUCTAHHA OJaHOI'0 TCOPCTHYHOI'O 3HAHHA Ha HpaKTI/II_[i, HaBCICHO
IpUKIaAaAA TAKOTO BUKOPUCTAHHA.

BinmoBige HajaHa BiTHOCHO MOBHA, aje CIIOCTEPIraloThCs HEBIIEBHEHICTh Ta TPYIHOIII
P BIAMOBIAAX HAa YTOYHIOIOUI 3allUTAaHHS, X0Ya MPHU HAJaHHI BiANOBIAlI MpeAcTaBleH1

HEeOOXIIHI MareMaTW4yHl BHUKJIAJIKA Ta CXEMHI HalaHl IOSCHEHHS

0COOJIMBOCTEH BUKOPUCTAHHA JAHOI'0 TEOPCTUYHOI'O 3HAHHA Ha HpaKTI/II_Ii, HaBCICHO

PUIICHHA,

MPUKIIAAW TAKOTO BUKOPUCTAHHA.

BinmoBige HamaHa BiTHOCHO TMOBHA, aje CIIOCTEPIraloThCs HEBIIEBHEHICTh Ta TPYIHOIII
MpH BIAMOBIAAX Ha YTOYHIOKOYI 3allUTaHHS, NMPU HAJaHHI BIANOBiNI HE MpeACTaBleHi
HeoOXi/IH1 MaTeMaTU4H1 BUKJIAJIKH, alle HaJaHi MOsICHEHHsI 0COOIMBOCTEN BUKOPUCTAHHS
JTAHOTO TEOPETUYHOTO 3HAHHS Ha MPAKTUIll, HABEICHO MPUKIIAIN TAKOTO BUKOPHCTAHHS.

10




2

BignoBins HajgaHa HE I[OBHA, aj¢ BHCBITICHO OUIbIIE€ IIOJIOBUHH ITUTaHHS,
CIIOCTEpIraloThCsl HEBIIEBHEHICTh Ta TPYAHOIIl TPU BIANOBIAAX HA YTOYHIOKOYI
3alMTaHHs, IPEJICTABICHI OCHOBHI MaTeMaTHYHI 3aJIe)KHOCTI Ta CXEMHI pillleHHS, Ha/IaHi
MOSICHEHHSI  OCOOJIMBOCTEH  NPUKIAAHOTO BUKOPUCTAHHS JAHOTO TEOPETUYHOTO
Marepiany.

BinmoBiger HajaHa HE II0BHA, aJle BHCBITJIGHO OLUIbIIE TIIOJOBHHU IHMTAHHS,
CTIOCTEPIraroThCsl HEBIMEBHEHICTD Ta TPYIHOIII TPY BIAMOBIIMX HA YTOUHIOKOYI 3alTUTAaHHS,
MPE/CTaBIICHI OCHOBHI MaTeMaTH4YHI 3aJIeKHOCTI Ta CXEMHI pIllleHHs, HE HaJIaHi
MOSICHEHHS 0COOJIMBOCTEH TPUKIIATHOTO BUKOPUCTAHHS JAHOTO TEOPETHIHOTO MaTepiaiy.

BiamoBine HamaHa He TTOBHA, BUCBITIEHO MEHIIE MOJOBUHU MUTAHHS, CIIOCTEPIraloThCs
HEBIIEBHEHICTh Ta TPYAHOIII NMPHU BIANOBIASX HAa YTOYHIOKOY] 3alIMTaHHS, IPEICTABIICHI
JIesTK1 MaTeMaTUYH1 3aJIe)KHOCT1 Ta CXEMHI PIllIeHHs, BIICYTHI MOSACHEHHS 0COOIUBOCTEN
MPUKIIATHOTO BUKOPUCTAHHS JIAHOTO TEOPETUYHOTO MaTepiamy.

BinnmoBins Hamana He TOBHA, BUCBITJICHO MEHIIE TMOJIOBUHHU MUTAHHS, CIIOCTEPITarOThCS
HEBIIEBHEHICTh Ta TPYAHOILI MPH BIAMNOBIAX HA YTOUHIOIOU1 3alIUTaHHS, Ty’e 0OMEKEHO
Mpe/ICTaBleHl MaTeMaTU4HI 3aJeXHOCTI Ta CXEMHI pIIIEHHS, BIACYTHI MOSICHEHHS
0COOIMBOCTEHN MPUKIIATHOTO BUKOPUCTAHHS JAHOTO TEOPETHYHOTO MaTepiay.

BiamoBine HamaHa He TTOBHA, BUCBITIEHO MEHIIE IMOJOBUHU MUTAHHS, CIIOCTEPIralOThCs
HEBIIEBHEHICTh Ta TPYIHOIII NMPH BIAMOBIAAX HA YTOUHIOIOYl 3alMUTaHHSA, HE B 3MO31
MPEACTAaBUTH MATEMAaTHYHI 3aJIeKHOCTI Ta CXEMHI PINICHHS, a TaKO0X TMOSICHEHHS
0COOJIMBOCTEN MPHUKIAHOTO BUKOPUCTAHHS TAaHOTO TEOPETUYHOTO MaTepiaiy.

Hamana oOMmerxeHa Ta ypuBYacTa BIAMOBIAb, BUCBITICHO MEHIIE TOJIOBUHM THUTAHHS,
CIIOCTEPIraloThCsl HEBIEBHEHICTh Ta TPYAHOIII TPH BIANOBIASX HA YTOYHIOKOUI
3alUTaHHs, HE B 3MO31 MPEICTaBUTH MaTEMaTH4HI 3aJeKHOCTI Ta CXEMHI pIIICHHS, a
TaKOXX TOSICHEHHSI OCOOJIMBOCTEH IMPHKIIAIHOTO BUKOPUCTAHHS JaHOTO TEOPETHYHOTO
Marepiary.

Biamosigs He HagaHa B3araii a00 a0COJIIOTHO HE BIAIIOBIIAE ITUTAHHIO.

Maxkcumanvna

oyinka 3000ysaya 3a 8ionosidi Ha nucvmosi numanus 40 d6anie (4 numanns no 10 6anis).

8. Kpurepii oniHIOBaHHSA pe3y/IbTATIB HABYAHHSA

i1

CrpykrypHa KinbkicTb

Bun po6otu

eHThdikawis OaniB

M 1

TIMK TectryBanns 3a temamu 3M 1 30

3M 2

TIMK TectyBanus 3a Temamu 3M 2 30

[TincymxoBuii koHTpoNb | EK3amen 40

3arajom

100

11




HIkana ouinwBauusg ECTS

Cyma 6aiB 3a BCi BUIH Ouitxa ECTS

HABYAJILHOT JISJIBHOCTI

90...100
82...89
74...81
64...73
60...63
35...59

0...34

| R m| Ol 0| w| >

9. 3aco0u HAaBYaAHHA

1. OnopHuit KOHCHIEKT JEKII 3 AUCIUILIIIHU B €IEKTPOHHOMY BapiaHTi.

2. [Tinpy4HnKH Ta MOCIOHWUKH, 3a3HAYEH] Y CITUCKY JIITEpaTypH.

3. HopMatuBHI JOKYMEHTH.

4. Tabnu1i, cXeMH 1 IJIaKaTH, BUTOTOBJIEHI Ha Kadeapi, a TAKOXK TUIOTrpadiyHUM CIIocoOOM.
5. [lorouni InTepueT-pecypcu.
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