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BCTYII

[Tporpama naBwanbHOi guctuIuTiHg «CeHcopHi Mepexi. OCHOBHU €KCIUTyaTallii CKJIaIHuX
CHCTEM» CKJIaJIeHa BIJIMOBIIHO /O OCBITHBO-TIPOQECIHHOT NporpaMy MiArOTOBKU IEPILIOTO
(OakaaBpChKOTO) piBHS BHINOI OCBITH crienianbHocTi 123 Komm'toTepHa iHKeHepisl.

1. Onmc HaBYAJBLHOI TUMCHUILIIHA

1.1 Metoro BukimamanHs Kypcy «CeHcCopHI Mepexi» € (hOopMyBaHHS CHUCTEMHHUX 3HaHb,
BMiHb 1 HaBUYOK, SIKI HEOOXiJHI JUIs palliOHAIBHOTO BUKOPUCTAHHS Cy4acHHX iH(OpMauiiHuX
TEXHOJIOTI TpH pO3B’s3aHHI 3a/ay, TOB’S3aHUX 3 MOJCIIOBAHHIM, IPOCKTYBaHHIM Ta
EKCIUTyaTalli€l0 CEeHCOPHUX MEPEX, BUBUECHHI Ta MPAKTHYHOMY ONAaHYBAaHHIO OCHOB MOOYIOBH 1
3aCTOCYBaHHS 0€3IpOTOBUX CEHCOPHUX MEPEXK 1 CUCTEM Ha X OCHOBI.

1.2 OcHOBHMMU 3aBAAHHSAMH BUBUEHHS Kypcy «CeHCOpHI Mepexi»

- 3aCBOEHHS METOJIB MOOYAOBH, MOJEpHI3aIlli 1 3acCTOCyBaHHS O€3APOTOBUX CEHCOPHHX
MEpEeXK 1 CHCTeM Ha X OCHOBI;

- BOJIOJIHHS CTaHJAPTHIOT TEPMIHOJIOTIEID 1 METOJaMH NPOCKTYBAaHHS 1 MOJETIOBaHHS
0€3/1pOTOBUX MEPEK JJIs1 KOMEPUIMHUX 1 IPUKIIAJHUX CUCTEM IIUPOKOTO NMPU3HAUCHHS;

- MaTH MOHATTS MPO CUCTEMH YIPaBIIiHHS O€3IPOTOBUX CEHCOPHUX MEPEX 1 CHCTEM Ha ix
OCHOBI;

- MaTH 3HaHHS 1 HABUYKK POOOTH 3 JaTYUKAMH 1 aKTyaTOpaMU;

- MaTtu 0a30Bi 3HAHHS NPOrpaMyBaHHS OE3IPOTOBHUX CEHCOPHHX MEpPEeX 1 CUCTeM Ha iX
OCHOBI.

CamocriitHa po6oTa nependoayae BUBYEHHS OKPEMHUX TEOPETUYHHUX MMUTAaHb, OPIEHTOBAHUX
Ha OOOB'SI3KOBE BUKOPHUCTAHHS OOYHMCIIOBAIBHOI TEXHIKM 1 MaKCUMaJIbHO HAOJMKEHUX 0
peanbHUX 1HKEHEpHHUX 3a7a4 MaiOyTHROI CrieliabHOCTI (crernianizarii).

BuBuenuii TeopeTnyHMil MaTepiaql 3 JUCHUIUIIHM TIOBUHEH BHUKOPHUCTOBYBATHCS 1
3aKpIIUTIOBATUCS i1 Yac MPOBeIeHHs Ja00pAaTOPHUX 3aHATh.

B x00i suguenns oucyuniinu y cmyoenma nOSUHHI hopmMy8amucs HACMYnHi KOMNEeMmeHmHOCHI.

IHmezpaﬂbHa KOMNEmeHmHICHb

3MaTHICTh PO3B’sA3yBaTH CKJIAIHI 3a7adi Ta BHUPINTyBaTH MPAKTHYHI 3aBIaHHS IIiJ 4ac
npodeciiiHol AiSIBbHOCTI B KOMITIOTEpHIM Taiys3i, 1o mnepeadadae 3acTOCYBaHHS TEOpid Ta
METOAIB 1H(POPMALIMHIX TEXHOJIOTIH 1 XapaKTEePU3YIOThCS KOMIUICKCHICTIO Ta HEBU3HAYCHICTIO
YMOB 1 BUMOT.

3azanvni komnemenmuocmi (3K).

— 3K 1. 3gaTHIicTh 10 aOCTPAKTHOTO MUCIICHHS, aHAITI3Y 1 CHHTE3Y.

— 3K 2. 3patHicTh O HaBYaHHSA Ta CaMOHAaBYaHHA (TONIYKY, OOpOOJeHHS Ta aHawi3y 3
pi3HUX JKepen iHopMartii).

— 3K 3. 3paTHicTh 3aCTOCOBYBATH 3HAHHS Ha MIPAKTHIIL.

1.3 KinbKicTh KpeauTiB - 3

1.4 3aranpHa KUIbKIiCTh ToauH - 90



1.5 Xapakrepuctrnka HaBYaJIbHOI TUCITUATIIIHU
HopMmatuBHa / 3a BuGopom
Jlernna popma HaBuaHHS ‘ 3aoyHa (qucraHmiitHa) hopMa HaBYAHHS
Pik miaroroBku
4-ii \ -ii
Cemectp
8-it | -ii
Jlexmii
16 rox. \ rom.
[TpakTHyHi, CEeMiHAPCHKI 3aHATTS
32 rog. \ rom.
JlabopartopHi 3aHITTS
TOJI. TOJ.
CamocriitHa poboTa
42 ron. ‘ roJ.
InauBiTyanbHi 3aBIaHHS
TOJI. \ TOJI.

1.6 3amraHoBaHi1 pe3yIbTaTH HaBYaHHS:
3Hamu:

- 3HATH apXITEKTypy, cruernudikailii, METoI1 moOy1I0BHU 1 3aCTOCYBAaHHSI O€3IPOTOBUX MEPEK
crannaptiB IEEE 802.11b, 802.11a, 802.11g, 802.16;

- 3HATH OCHOBHI THIIM arapaTHOTro 3a0e3MeueHHs 0€3IPOTOBUX CEHCOPHUX MEPEX 1 CUCTEM
Ha 1X OCHOBI;

- 3HAaTH OCHOBHI THUNU TPUHIMNHN (YHKIIOHYBAHHS JAaTYMKIB 1 BUKOHYIOUUX TMPUIIAIIB
(akTyaTopiB) 0€3IpOTOBUX CEHCOPHHUX MEPEXK 1 CUCTEM Ha IX OCHOBI;

emimu:

- BUKOHYBaTH CHHTE3 Ta MPOBOAUTH JMHAMIYHUHN aHaJi3 0€3pOTOBUX CEHCOPHUX MEPEX 1
CHCTEM Ha iX OCHOBI, iIHQOPMAIIHIX Ta AaBTOMAaTH30BAHUX CUCTEM;

- BUKOHYBaTH HEOOXIi/IHI pO3paxyHKH;

- miaiopatu HeoOXi HI KOMIIOHEHTH BY3JIiB 1 O0IaHAHHS Il CCHCOPHUX CUCTEM;

- KOPHCTYBATHCS CTCIIATBHOIO JIITEPaTypOI0, TOBITHUKAMH, CTAaHIapTaMU, HOPMAJISIMU,
- BUKOHYBaTH IIPOEKTHO-PO3PaxXyHKOBI poboTu 3 Bukopuctanusim EOM ta CAIIP.

B pesynomami 6usuenua oOucyuniiHu y cmyoewma NOGUHHI (HOpMYysamucs HACMYNHi
npoepamui pezyiomamu Hasuanus (IIPH).

—3HaTH 1 pO3YMITH HAyKOBI 1 MaTeMaTW4Hi IOJIOKEHHsS, IO  JieKaTb B OCHOBI
(G yHKIIIOHYBaHHS KOMIT FOTepHUX 3aco0iB, cuctem Ta mepex (ITPH 1);

— MaTH HAaBHYKW MPOBEJICHHS EKCIEPUMEHTIB, 30MpaHHS JaHUX Ta MOJCTIOBAHHS B
koM toTepHux cucremax (ITPH 2);

— 3HATH HOBITHI TEXHOJIOTIi B Taiy3i komm torepHoi imxkenepii (ITIPH 3);

— 3HATH Ta PO3YMITH BIUIMB TEXHIYHUX PIIIEHb B CYCIIJILHOMY, €KOHOMIYHOMY, COIliaIbHOMY
1 exonoriunomy koHTekcTi (ITPH 4);

— MaTH 3HaHHS OCHOB €KOHOMIKH Ta ynpasiinHs npoekramu (ITPH 5);



— BMITH 3aCTOCOBYBATHM 3HaHHS JUIA igeHTU(ikauii, QopMmylioBaHHS 1 pO3B’sI3yBaHHS
TEXHIYHUX 33J]1a4 CIMEeHIaTbHOCTI, BUKOPHCTOBYIOUH METOJIH, IO € HAWOIIBII MPUIATHUMHI
JUIS ToCATHEHHs rocTtasieHux ek (ITPH 6);

— BMITH PO3B’SI3yBaTH 3a/laui aHali3y Ta CHHTE3Y 3ac00iB, XapaKTepHUX Ul CHEIiaTbHOCTI
(ITPH 7);

— BMITH 3aCTOCOBYBATH 3HAHHS TEXHIYHUX XapaKTEPUCTUK, KOHCTPYKTUBHUX OCOOIMBOCTEH,
MPU3HAYEHHS 1 TPaBWJ  EKCIUIyaTaiii MpOorpaMHO-TEXHIYHMX 3ac00iB KOMIT IOTEPHHUX
CHCTEM Ta MEpEX JJIsi BUPILICHHS TeXHIYHUX 3a1a4 crneniaabHocTi ([TPH 9);

— BMITH PpO3pOOJISATH TporpamMHe 3a0e3redyeHHs s BOYIOBAaHUX 1 PO3MOAUICHHX
3acTocyBaHb, MOOUThHUX 1 Ti0puaHux (ITPH 10);

— BMITH 1IeHTU(IKYBaTH, KIacU(piKyBaTH Ta ONMUCYBAaTH POOOTY KOMIT IOTEPHUX CHCTEM Ta
ix komronenTis (ITPH 13);

— BMITH TIOEHYBATH TEOPIIO 1 MPAKTHKy, a TaKOXX MPUHAMATH PIIICHHS Ta BUPOOISATH

CTpaTerilo JAISTIbHOCTI JUIs BUPIMIEHHS  3aBAaHb CHELUIaIbHOCTI 3 ypaxXyBaHHSIM
3arajJbHONIIOACHKAX  IIIHHOCTEHW, CYCHIIBHUX, JEpPKaBHUX Ta BUPOOHHUYHMX IHTEPECIB
(TTPH 14);

— BMITH OI[IHIOBAaTH OTPUMaHi pe3yJbTaTH Ta ApTYMEHTOBAHO 3aXUINATH MPUIHSATI PIlICHHS.
(ITPH 16);

— CHUJIKYBaTHCh YCHO Ta MUCHMOBO 3 MPO(ECiiiHUX MUTaHb YKPaiHCHKOIO MOBOIO Ta OJIHIEIO
3 IHO3EMHHUX MOB (QHTUIMCHKOI, HIMEIBKOIO, ITAMNChKO0, (PpaHIy3pKOI0, 1ICTIAHCHKOIO).
(ITPH 17);

— YCBIIOMJTIOBAaTH HEOOX1HICTh HABUYAHHSI BITPOJIOBXK YChOTO SKHUTTS 3 METOIO MOTJIHOJICHHS
HaOyTUX Ta 37100yTTS HOBUX (DaxOBHUX 3HAHb, YAOCKOHAJCHHS KPEATUBHOTO MUCIICHHS.

(IIPH 20);

— SIKICHO BUKOHYBAaTH POOOTY Ta JOCATAaTH IOCTABICHOI METH 3 JOTPUMAHHSIM BHMOT
npodeciiinoi eruku (ITPH 21)

2. TemMaTu4HMIl IVIAaH HABYAJILHOI JUCIHHUILIIHA

Po3nin 1. ApxitekTypa, cKk/1aj i 0yA0Ba CCHCOPHUX MepesK Ta IX KOMIIOHEHTIB.

Tema 1. Ocnoeni mepminu, 6U3HAYEHHA mMA 3A2aJ1bHI NOHAMMmMA NPO CEHCOPHI CIMKU.
Knacudpixauyia cencopnux mepesrc. Cmanoapmu.

[Ipeamer gucruruiiay, ii 00CAT, 3MICT 1 3B'SI30K 3 1HIIMMH JAUCIUIUTIHAMH HaBYaJIbLHOTO
wiany. Pojb TUCHMITIIHM B MiATOTOBI 1HXEHEPIB-PO3POOHUKIB KOMITIOTEPHUX MEPEXK, ii Ll 1
3aBAaHHA. be3npoToBi ceHCOpHI Mepexku. TUmoBi By3nu - MepexeBuid koopaunarop (NCD -
Network Coordination Device), npuctpiii 3 moBaum Habopom ¢ynkuii (FFD - Fully Function
Device), mpuctpiii 3 nHemoBuumM Habopom ¢yukmiin (RFD - Reduced Function Device).
Knacudixkaris i xapakrepuctuku 6e3aporoBux mepexx. Crannaptu IEEE802.15.4 1 ZigBee.

Tema 2. Apximexmypa, ck1ao i 0y006a CEHCOPHUX MepPeXHc ma iX KOMNOHEHmIE.

CtpykTypa CeHCOpHOi Mepexi 1 ceHcopHoro By3na. Tomosorii "3ipka", "Kmactepue
nepeo"”, "Koxen ¢ xoxuuM" (Mem - Mepexi). OyHKIIOHATLHUN CKJIaJ CEHCOPHOTO BY3Ia,
mudpoBi 1 aHanorosi ckmanosi. [Ipobmema MiHiaTopu3amii 1 XHUBIEHHS. XapaKTePUCTUKU
paziokaHasiB

Tema 3. /lamuuxu ingpopmauii i suKonyrouu npucmpoi ceHcopHuUx mepeic.

CeHcopu, TaTUYMKH 1 aKTyaTOPH Ta iX IHTETpaIlis B CKJIaJl CCHCOPHHUX BY3JIIB.



Tema 4. MEMS-mexnonocii , mikpoxonmpoaepu ma IL[I10/] y po3nooinenoi oopooku oanux 6
CEHCOPHUX Mepelicax.

TexHomoris MIKPO-EJIEKTPO-MEXaHI YHUX CUCTEM (MEMS). [aTerparis
MIKpOEJIEKTPOHHUX 1 MIKPOMEXaHIYHUX KOMIIOHEHTIB 3 MUKPOKOHTPOJIEPAMH 1 pajiioKaHaJIaMH.

Po3ain 2. OcHOBM NPOEKTYBAHHSI CEHCOPHHUX Mepex i cucremM

Tema 5. Anzopummu mapwpymu3zayii 6 cencoprnux mepexycax. Cyuacni memoou ynpaeiiHus
CEHCOPHUMU MepeXcamul.

[TpuHIMN afanTHUBHOTO YIPABIiHHS; IPUHIUN (YHKIIOHATHHOCT] YIPABIiHHS; TPUHIIHIT
€papXIYHOCT1 YMPABIIHHS; MPUHIMI PO3MOAUICHOCTI Ta KOOpPJAWHAI B3aEMOJIi; MPUHIUII
ONTUMAJILHOCT] YIpaBliHHA. BiAMOBiAHICTS TPOTOKOIIIB 1 aNTOPUTMIB (Di3UYHUM KOMITOHEHTaM,
TUTIAaM MIKpoIpoiecopiB 1 TpaHciBepiB. CTeKH MPOTOKOJIB ympaBiiHHS . PiBeHb HOmaTKiB,
TPAaHCIOPTHUHN PiBEHb, MEPEKEBUH PiBEHb, KAHAILHUH piBeHb, (Pi3UUHIM piBeHb, AP YIPABIIHHS
JKUBIICHHSIM, I1ap YIPaBIiHHSA MOOUTBHICTIO, A IUIAHYBaHHS 3aBAaHb. MojentoBaHHs Tpadiky i
30HU MOKPUTTS Mepexi. HamaromkeHnHs Ta mporpamyBaHHs Oe3qpoToBoro obnanuanss. ['padu
SIK MOJIEJI1, III0 BUKOPUCTOBYIOTHCS JJISl OTIMCY O€3/IPOTOBHX CEHCOPHUX MEPEK

Tema 6. Cencopui mepesxrcu 3 wmyunum inmenekmom. Camoopzauizayia 6 ceHCOPHUX
Mepedcax.

3acTocyBaHHS IHCTPYMEHTIB 31 INTYYHHUM IHTEJIIEKTOM B CEHCOPHUX cucTeMax. CucTeMu Ha
OCHOB1 0a3u 3HaHb, HEYITKHUX JIOTIYHUX E€JIEMEHTaX, TEXHOJIOTISIX aBTOMAaTHYHOTO 300py 3HAHb,
HEHPOHHUX MepeXax, TEHeTUYHHX aJTrOpUTMax, eKCIIePTHUX CHUCTeMax Ha OCHOBI
BIJIMPAIlbOBAHUX CHUTYAIId 1 TEXHOJIOTIM 30BHINIHBOTO I1HTENEKTY. MeEToIuKa MPOCKTyBaHHS
MepexX 3 eJIeMEHTaMM IITY4HOro iHTeseKkTy. CaMmoopraHizallisi B CCHCOPHUX MEpexaxX U CUCTeMHU
3 “pOHOBUM PO3yMOM .

Tema 7. Inghopmauiitno-eumiprosanvHi ma aemomamu3o06ani cucmemu ynpaeaiiHia Ha 0CHOGL
CEHCOPHUX MepedC.

CeHcopHi Mepexu Ta iHAyCTpianbHul iHTepHeT pedei. CydacHUN miaxXix 10 opraHizarii
1H(popMaIliifHO-BUMIPIOBATFHUX Ta aBTOMATH30BAaHUX CHUCTEM yrpasiiHHs. KoHuenmenryaipHas
MOJIENb «PO3YMHHX BeenpoHukaounx mepex» SUN (Smart Ubiquitous Networks).

Tema 8. Cencopni mepestcu 011 RPOMUCTIOBOCH, MEOUUUHU MA HAYKOBUX 0O0CTIONHCEHD.

3acTocyBaHHS CEHCOPHHUX MeEpeX B OlOMEOUYHUX 1 I1H)KEHEpHUX JI0/IaTKaX.
ABtomarmu3oBana cuctema ympasiiHas ACY TII «po3ymHuMit mim». ABTOMaTH30BaHa CHCTEMa
MengHOro MOHITOpUHTY ACMM. OCco6auBOCTI CEHCOPHUX MEPEXK /s BiiChKOBUX 3aBIaHb 1
HAyYKOBUX JOCIIKCHb.



3. CTpykKTypa HABYAJIbHOI 1M CUUILTiHN

Kinekicts rogus
Hassu po3nimniB i Tem AcHHa hopma -
yebor y TOMy dHCx
bi§ I 7mab.| iHA.|C.p
1 2 3 4 5 6 | 7
Po3nin 1. ApxiTekTypa, cKjIaj i 0y10Ba CCHCOPHUX Mepesk Ta iX KOMIIOHEHTIB.
Tema 1. OCH(.)BI.-Ii TepMiHU, BU3HAYEHHS Ta 3araJIbHI MIOHATTS 10 2 4 4
PO CEHCOPHI CITKH.
Tewma 2. Ap?(iTeKTypa, ckiaj i 0yJI0Ba CEHCOPHUX MEPExk Ta iX 10 5 4 4
KOMIIOHEHTIB.
Tema 3. JlaTunku iHbOpMAITii i BAKOHYIOUH TTPUCTPOT 10 2 4 4
CEHCOPHUX MEPEXK.
Tema 4. MEMS-texHomnorii , MikpokoHTposiepu ta IO/ y 12 2 4 6
po3nofisieHoi 00pOOKHM TaHUX B CEHCOPHHX MEperKax.
Pazom 3a po3zoinom 1 42 8 16 18
Po3nin 2. OCHOBH IPOEKTYBAHHSI CCHCOPHUX MEPEe:K i CHCTeM.
Tema 5. AropuT™MHu MapipyTH3ailii B CCHCOPHHX MepexKax. 12 5 4 5
CydJacHi METOZTN KepyBaHHS CECHCOPHUMHU MEPEIKaMH.
Tema 6. [nTenexTyanbHi CEHCOPH 1 CEHCOPHI MEPEXKH 3 IITYIHUM 12 2 4 6
intenekroM. CamMoopraHizailisi B CCHCOPHUX MEPEkKaX.
Tema 7. IH(bonguiﬁHo-BHMip}QBaani Ta aBTOMaTH30BaHi 12 2 4 6
CHCTEMH YIPABIIiHHS HA OCHOBI CEHCOPHHUX MEPEK.
Tewma 8. CeHcopHi MEPEXKH IS MIPOMUCIIOBOCTI, MCIMIIMHA Ta 12 2 4 6
HAYKOBHX JIOCIII)KCHb.
Pa3om 3a pozginom 2 48 8 16 24
Yeboro| 90 | 16 32 42
4. Temu NpaKTHYHHUX (JIAOOPATOPHUX) 3aHATH
No KinbkicTs
Ha3zBa Temu, 1abopaToOpHOTrO 3aHSTTS
3/1 TOIUH
1 BuBueHHs MpUHIHIIB pOOOTH JATYHUKIB Ta BAKOHABUYUX MEXaHI3MiB 4
BY3JIIB CCHCOPHUX MEPEK.
2 | IlporpamyBaHHs MiKPOKOHTPOJIEPIB CEHCOPHHX BY3JIiB. 4
3 Po3pobka MiKpOKOHTPOJIEPHOTO BY3J1a MEPEXKH 1 TPOTpamMu ISt 6
BUMIPIOBaHHS TEMIIEPATYPH 1 pajlialliiHOrO CTaHy
4 | Po3pobOka mporpamMu MapmipyTH3aTopa CEHCOPHOI MEPEKH. 6
5 | KoM 'oTrepHe MOICITIOBaHHS CEHCOPHOT MEPEKH. 6
6 BuBueHHs mpUHIHIIB pOOOTH JATYHUKIB Ta BAKOHABUMX MEXaHI3MiB 6
BY3JIIB CCHCOPHUX MEPEK.
Ycboro ronuH 32




5. 3aBaaHHSA 1JIs1 CAMOCTIHHOI podoTHn

Ne Buam, 3micT camocTiiiHoi po6oTH KiabkicTs
3/m TOAMH
BuBueHHs eneMeHTHOT 0a3u JIsl CTBOPEHHSI TUTIOBUX BY3JIiB CECHCOPHHX 4
MEPEK.

BuBueHHs JaTUMKIB TeMIiepaTypu, TUCKY, BOJIOTOCTI, BiOpallii, BUIKOCTI
BITpY, MPO30PICTh pajiauiiHoro GoHy Ta iHIIHKX.

ITornmu6nene suBuenns crannaptiB IEEE 802.15.4 1 ZigBee.

[ToBTOpEeHHS Y4O00BOTO MaTepianry 3 aHAJIOTOBOT 1 HU(PPOBOT ENEKTPOHIKH.
ITinroroBKa 10 KOHTPOJIBHOI pOOOTH.

BuBYeHHS IPOTOKOIIB Nepeaayi J1aHuX.

[IporpaMyBaHHSI MIKPOKOHTPOJIEPHOT'O BY3J1a MEPEKH.

[TporpamyBaHHS IHTEIEKTYaJIbHOTO MiKPOKOHTPOJIEPHOTO aKCEIEPOMETPY
JUTsi cCeHCOpHOT Mepesku. [1inroTroBka 10 KOHTPOJIBHOI pOOOTH.
MoientoBaHHsI CEHCOPHOI MEPEKH CHEIiaIbHOr0 NPU3HAUEHHS.
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6. InauBigyaJabHi 3aBIaHHA

(memac)

7. MeToam HABYAHHSA
Ha nocsrHeHHs OCBITHIX LiJIed cpsAMOBaHI Taki METOAM HaBYaHHS CTYJICHTIB:

— MpaKkTUYHI (BUKOPUCTOBYIOTH JJIS Mi3HAHHS MIMCHOCTI, (JOpMYBaHHS HAaBHYOK 1 BMIHb,
norimbeHHs 3Hanb. [lig yac iX 3acTOCyBaHHS BUKOPHCTOBYIOTHCS TaKi MPUMOMHM: TUIAHYBaHHS
BUKOHAHHS 3aBJIaHHs, IIOCTAHOBKA 3aBIaHHS, OIEpPAaTHBHE CTUMYJIOBAaHHS, KOHTPOIb 1
peryJoBaHHs, aHali3 pe3ybTaTiB, BU3HAYEHHS PUYNH HEJOJIKIB);

— MOSICHIOBAJIbHE-1JIIOCTPAaTUBHUHN (BUKOPUCTOBYIOTH JUIS BUKJIaJaHHS I 3aCBOEHHS] HOBOTO
HaBYAJIBHOTO MaTepiany, (pakTiB, MiJX0/iB, OLIHOK, BUCHOBKIB TOIIO);

— penpOoAYKTUBHUM (IJI1 3aCTOCYBaHHsI CTYJACHTAaMH BHBUCHOTO Ha OCHOBI 3pa3ka abo
IpaBuJIa, aITOPUTMY, 110 BiJIOBIIA€ IHCTPYKLISAM, IPaBHIaM, B aHAJIOTIYHUX JI0 TIPEICTaBICHOTO
3pa3Ka CUTYyaIlisx);

SIK mpaBWIIO JIEKLIWHI Ta MpaKTH4YHI 3aHATTS MPOBOJATHCS aynuTopHe. B ymoBax nii
KapaHTHUHY 3aHATTS MPOBOAATHCS BiANMOBIAHO 10 Hakaszy pekTopa XapKiBCHKOTO HAIIOHAJLHOTO
yHiBepcutery imeHi B.H. Kapaszina (ayauropne abo QUCTaHIIHO 3a JOMOMOro0 miaTdopm
Google Meet abo Zoom).

8. MeToau KOHTPOJIIO

KoHTpois 3aCBOEHHSI HABYATHLHOTO MaTepiany 3iHCHIOETHCS IUTSIXOM:
— TpUiioMY Ta OILIHIOBAHHS 3BITIB 3 BUKOHAHHS J1a00pPaTOPHUX POOIT;
— TIPOBEICHHS TECTYBAaHHS 3a pe3yJIbTaTaMHU BiIpAIfOBAaHHS OCHOBHUX TOJI0KEHb HAaBYAIBHOT
POTrpaMu;
— HOPOBCACHHS NHNCbMOBOI'O HiI[CYMKOBOFO KOHTPOJIIO 3HAHb.

[IpoMiXKHUIT KOHTPOJb 3HAHb CTYJACHTIB 3IIMCHIOETHCS PEryIspHO Ha JIEKUIHHUX 1
1a00paTOPHUX 3AHATTAX IUIIXOM iX OMUTYBAHHS 3 MPOMJICHOTO MaTepiaay Ta 3aXHCTOM 3BITIB
71a00paTOpHUX POOIT.

[TincymMKOBHI KOHTPOJIb 3HAHb 3/IICHIOETHCS Ha €K3aMEHi.



9. Cxema HapaxyBaHHs 0aJiiB

[ToTouHMi1 KOHTPOIL, cCaMOCTiitHA poOOTa, IHIUBIAyaTbHI 3aBJaHHS
KontpoeHa pobora, InguBinyannHe Ex3amen | Cyma
[m31-1136 nependaveHa AMBIALY Pazom ™
3aBJaHHs
HAaBYAJLHUM IUIAHOM
36 12 | 12 60 40 100

Kpirtepii oninroBanus

YMOBOIO JOIYCKY /10 €K3aMEHY € BUKOHAHHS 1 3aXWCT 3aBJaHHS NMPAKTUIHUX POOIT (6
OanmiB 3a KOXHY 31 6 poOiT, MakcMMallbHA OIliHKA - 36 OaniB) 1 00OB’SI3KOBE BUKOHAHHS
KOHTPOJILHUX POOIT (10 12 GamiB 3a KOXKHY).

KoskHe nmpakTu4He 3aHATTS OLIHIOIOTHCS B 6 OamiB — 10 3 0ajiB  OIiHIOIOTHCSA 0)OPMIICHHS
3riHO BUMOTaM, sIKi 3aTBEp/KEHO Ha Kadenapi, Ta 1o 3 GaniB 3a 3axuct podbotu. [Ipu 3axucTi
poboTH 3amaeTbcsi 3 MUTAaHHS. 3a KOXKHY TPaBWIBHY BIATMOBIAL HapaxoByeThcs 1 Oam. 3a
HEeHaJIe)KHE O(OpMIICHHS pe3yibTariB poOoTH BigHiMaeThes 1 Gan. Jlns momycky 10 eK3aMeHy
CTyJIEHTY HeoOXiTHO HabpaTu He MeHIe 18 OartiB.

KonTtponbHa poOoTa OIiHIOETbCS HACTYMTHUM YHHOM. CTYJEeHT MMOBHHEH BIJMOBICTH Ha 4
IOUTAHHS OJHOTO 3 3 BapiaHTIB KOHTPOJBHOI poOOTH. 3a KOXKHE MUTAHHS HAPaXOBYETHCA JI0 3
OauiB.

A came:

Ouinka «3 0aJ1iB» BUCTaBJISIETHCA 3a:
- 3HAHHS 1 pO3YMiHHS IPOrPAMHOT0 MaTepiaay B IOBHOMY 00CsI3i;
- MTOCJTIIOBHHM, JIOTIYHUHN, OOTPYHTOBaHM, 0€3TTOMHIIKOBUI BUKJIA]l MaTepiay;
- BiJIbHE ()OpMYBaHHS BUCHOBKIB Ta y3arajbHEHb;
- CaMOCTiifHe 3aCTOCYBaHHS 3HaHb B KOHKPETHHUX CHUTYyaIlisiX;
- npaBUibHE, OXaiiHe 0()OPMIIEHHS! KOHTPOJIBHOT poOOTH.

Ouinka «2 0aj1a» BUCTABJIAETbCH 3a:

- 3HaHHS 1 pO3YMiHHS TIJIBKM OCHOBHOTO MaTepiaiy;

- CIIPOIIIEHUH 1 HETIOBHUM BHKJIAJ] MaTepiany,

- JOTYIICHHS OKPEMHUX HECYTTEBUX ITOMHIIOK;

- KOJM CTYIEHT B OCHOBHOMY BHKOHAB 3aBJaHHS, aje¢ HE TIHOOKO BOJIOIIE
MmarepiasoM, HOro 3HaHHS MalOTh PO3PI3HEHUH XapakTep, JOMYCKAIOThCsS MOMUIIKH, SIKi MOXKHA
JIETKO BUIPABHUTH 1 HE BUKJIMKAIOTh MIOBAKHUX YCKIIAHECHb.

Omninka «1 0aJ1» BHCTaBJIACThCA 3a:
- MMOBEPXOBE 3HAHHS 1 PO3yMIHHS OCHOBHOTO MaTepialy;
- JOMYIICHHAM iCTOTHI/IX IIOMUIJIOK.

Ex3amMenaniiinuii 0ijer ckinamaetscs 3 3 MUTaHb, BUYEPITHA BIAMOBIIL HA KOXKHE 3 HUX
3apaxoByeThbes K 12 GamniB — mepire nmutaHHs, 12 6aniB — apyre nutands 1 16 - GaniB — Tperte
MATaHHSA , 10 JIa€ B cyMi1 MakcuMautbHi 40 OaiiB 3a icnuT. YacTkoBa BiMOBIIb HA KOYKHE TTUTAHHS
3HIKYE MAaKCUMaJIbHY OLIIHKY J0 MEHIIOI KUIBKOCTI OajiB MpONopIiiifHa ToMy, SIKY YaCTUHY Bij
MTOBHOT BIJIMOBI/II HA I1€ TUTAHHS MICTUTh MMUCHMOBA pOOOTA CTY/ICHTA.
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Ixkana oniHIOBaHHSA

) ) - . Ormigka
Cyma 0aiB 3a BCi BUJY HABYAILHOI JiSIIBHOCTI
IPOTATOM CEMECTPY JIUTSI YOTUPUPIBHEBOT JUITS. IBOP1BHEBOT
IIKAJIM OLIIHIOBAHHS | IIKAJIM OLIHIOBAHHS
90 - 100 BIZIMIHHO

70-89 no0pe 3apaxoBaHO
50-69 3aI0BLILHO

1-49 HE3aI0B1IBHO HE 3apaxOBaHO

10. PexoMeHn0BaHa JiiTepaTypa

OcHoBHa JiTepaTrypa

. I1.Poman, JI. Jluopm. OcHOBH TOOYJIOBH O€3IpPOTOBHX JIOKAJIBHUX MEPEXK CTaHIAPTY

802.11.M., Cisco Sistems,

2. CISCO 10S 12.0 Solution Network Protocols VVolume I1: IPX, Apple Talk, and More
3. Cisco Networking Academy Program IT Essentials Il: Network Operating Systems Lab

Companion
Hands-On ZigBee: Implementing 802.15.4 with Microcontrollers

Bluetooth Tutorial: Design, Protocol and Specifications for BLE - Bluetooth Low Energy
4.0 and Bluetooth 5

Getting Started with Bluetooth Low Energy: Tools and Techniques for Low-Power
Networking

. Wireless Networking: Introduction to Bluetooth and WiFi

. The WiFi Networking Book: WLAN Standards: IEEE 802.11 bgn, 802.11n , 802.11ac and
802.11ax

. WIFI TECHNOLOGY: WIRELESS NETWORKING by Gordon Jeffrey
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