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Jexyii (3a36uuaii, 00uH pas Ha MudcoeHb NOYUHAIOYU 3 [-20 MUJICHS),
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Bacunenko /Imumpo Onexciiiosuy

Ipaxmuuni 3anamms: K.m.H., 0oy. Kaghedpu padioindicenepii
Bacunenko /Imumpo Onekciiioguu

Kypc posmiweno na nnamghopmi oucmanyitino2co Hag4uamHs.
"Cikopcokuit": https.//do.ipo.kpi.ua/course/view.php?id=764




IIporpama HaBYAJIbLHOI AUCHUILIIHA

1. Onuc HaBYAJIBHOI IMCHMILIIHM, TI MeTa, NMpeaMeT BHBYAHHS Ta pe3yJbTaTH
HABYAHHA

CyuacHi cucteMu (aBTOMOOLTI, OE3MIJIOTHI amapaTH, JITaKH, ...) MAIOTh B CBOEMY CKJIai 10
10-20 pi3HOMaHITHUX aHTEH i3 BiIMOBITHUMH TpakTamu repenadi. KoxkeH TpakT mepenavi BUMarae
BUOOpyY miHil mepenayvi, moOyA0BH HEOOXiAHMX KOMIIOHEHTIB Ha OCHOBI 0OpaHOi JiHil mepenadi.
KokHa aHTeHa BIMarae IpuCTPOiB Y3rOIKEHHS.

[Ticns 3acBOEHHS HABYAIBHOI JMUCHUIUTIHA CTYJICHTH MAalOTh IPOJEMOHCTPYBATH TaKi
pe3yJIbTaT! HaBUYAHHSA:

1) 3uanus:

- TPUHIHUIIB TOOYA0BU, KOHCTPYKIIIH, MPUHIIMIIIB /il IpucTpoiB HaaBucokux yactot (HBY) i anTeH
Ta (iI3UYHUX MPOLIECIB, 10 B HUX BiOYBaIOTHCS,

- OCHOBHHUX BiactuBocTel npuctpoiB HBY Ta anTen;

- METO/IiB po3paxyHKiB napamerpiB npuctpoiB HBY Ta anTeH;

- METOJAMKHM EKCIEPUMEHTAIbHOIO JAOCIIIKEHHS XapaKTEepUCTUK (PYHKIIOHAIBHUX €JIEMEHTIB
aHTEHHO-(1IEPHOTO TPAKTY.

2) Vminns:

- po3paxoByBaTu napamerpu npuctpois HBY;

- BuOpatu HaibOb edekTuBHI npucTpoi HBY it pagioTeXHIYHUX CUCTEM, SIK1 IPAIIOIOTh B PI3HUX
YaCTOTHHUX J1alla30Hax;

- IPOBECTH 1HXKEHEPHI PO3paxyHKH OCHOBHHUX XapakTepucTuk npuctpois HBY;

- IPOBECTH €KCIIEPUMEHTAIbHE JIOCIIKEHHS XapaKTepUCTUK 1 mapameTpiB nmpuctpois HBY.

3) Hocsio:

- BHMKOHAHHS pO3pPaxyHKIB BY3bKOCMYIOBUX Ta IIMPOKOCMYIOBUX Y3TO/DKYIOUM MPUCTPOIB
KOaKCiaJIbHOTO, MIKPOCMYXKOBOTO BUKOHAHHS;

- eKCTIEpUMEHTAIBHOTO JOCIIKEHHS XapakTepucTuk npuctpois HBY;

- pobotu 3 anaparypoto HBY niamazony.

BinnosinHo 1o ocBitHRO-TIpodeciitnux nporpam (OIIT) nepiioro «6akanaBpcbKOroy» piBHS
BHINOI OCBITH, MICJS 3aCBOEHHS HABYAJIBHOI JUCIHUILUIIHU CTYJCHTH MAarOTh HAaOyTH HACTYITHHUX
IIPOrpaMHUX KOMIIETEHTHOCTEI:

3arajbHi KOMIETEHTHOCTI

3K 02 — 31aTHiCTh 3aCTOCOBYBATH 3HAHHS y MMPAKTHYHUX CHTYAIIisX.

Cnenianbhi (paxoBi, mpeaMeTHi) KOMIIETEHTHOCTI

@K 15 — 3parHiCTh MPOBOAWTH PO3PAXYHKH y TPOLECi MPOCKTYBaHHS CIOPY. 1 3aco0iB
iH(pOpMaIiifHO-TEIIEKOMYHIKALIHHIX MepeX, TEIEKOMYHIKAIHHIUX Ta paJiOTEeXHIYHUX CHUCTEM,
BI/IMIOB1/THO /IO TEXHIYHOTO 3aB/IaHHS 3 BUKOPUCTAHHSM 5K CTAaHJAAPTHUX, TaK 1 CAMOCTIHHO TBOPEHUX
METO/I1B, TPUHOMIB 1 TPOrpaMHUX 3aC00iB aBTOMATH3allii MPOCKTYyBaHHS.

@K 16 — 3paTHICTh pO3paxoBYBAaTH OCHOBHI MapaMEeTpHU PI3HUX TUIIIB aHTEH Ta MPUCTPOIB
HBUY, obupatu Haiibinbm edexTuBHI anTeHu Ta mpuctpoiB HBU mist pamioTeXHIYHUX CHUCTEM 13
3aJaHUMU  PEeXUMaMH  poOOTH 1 3aJaHUMHM  (QYHKI[IOHAIBHUMH  XapaKTepPUCTHUKAMH,
EKCIEePUMEHTAIBHO JOCIIPKYBaTH XapakTepUCTUKHU Ta nmpuctpoiB HBY anTeH pi3HUX KOHCTPYKLIN
1 Mianma3oHiB 4acToT.



@K 17 — 3natricts 3actocoByBatu cydacHi CAIIP mis mpoekTyBaHHS, KOHCTPYKTHBHOTO
CHUHTE3Y Ta BUCOKOC(HEKTHBHOI OararomnapaMeTpUYHOI ONTHUMI3allli aHTeH, aKTUBHUX Ta MaCUBHUX
npuctpois HBY.

Pe3yanaTn HaBYaHHA

3rimno OIIIl mepmoro «0akamaBpChbKOTo» pIBHS BHUIOI OCBITH B PE3yJIbTaTi 3aCBOEHHS
HABYAJIBHOI JUCLUUIUIIHU CTYJCHTH MAIOTh IPOJEMOHCTPYBaTH HACTYIIHI NMPOrpaMHi pe3y/bTaTH
HABYAHHA:

I[TPHO1 — Awmnami3yBaTH, apryMeHTyBaTH, MpHHMaTH pILICHHS T[pH  PO3B’sA3aHHI
CreIiali30oBaHMX 3aJad Ta TMPAKTUYHUX NPOOJIEeM TeJEeKOMYyHIKAliii Ta paaioTeXHIKH, SKi
XapaKTepU3yIOThCS KOMIUIEKCHICTIO Ta HETIOBHOIO BU3HAYEHICTIO YMOB.

[TPH18 — 3naxoauTH, OIIHIOBATH 1 BHKOPHCTOBYBAaTH iH(MOpMAIliI0 3 PI3HUX JDKEpEN,
HEOOXiTHY A7 pO3B’s3aHHA NpoQeciiiHuX 3aBaaHb, BKIIOYAIOYM BiITBOpPEHHS iH(popMarlii yepes
€JIEKTPOHHMI TOIIYK.

[TPH30 — BumiproBatu 0a30Bi mapaMeTpu aHTEH, MIKPOXBHJIOBHX MPHUCTPOIB Ta aKTUBHHUX
npuiiMansHux cuctem HBY.

2. IIpepekBi3uTH Ta NMOCTPEKBI3UTH JAMCHUILIIHA (Miclle B CTPYKTYPHO-JIOTiYHIN
cXeMi HABYAHHA 32 BIANOBIIHOK OCBITHHOIO MPOIPAMOI0)

B cTpykTypHO-JIOTIUHIM CcXeMi OCBITHBO-MPO(ECIMHOI MporpaMu MIATOTOBKU (PaxiBIlsd
nepioro (0akagaBpChbKOro) piBHS BUIIOI OCBITH HaBuanbHa quciumiina «[Ipuctpoi HBY» BxoauTtsb
0 Tepeniky HOPMATHBHHX JAHMCLUUIUIIH, CHOpSIMOBaHUX Ha (GopMyBaHHS mpodeciiiHux
KOMIIETEHTHOCTEH (haxiBIIs.

IIpepexsizumu — HaBYaJIbHA AUCIUILTIHA Ma€ CIEIiali30BaHUN XapaKTep Ta BUKIAIAETHCA B
5-my cemecTpi 3-T0 Kypcy HaBuaHHS. /{71 OBONOIHHS I€I0 NUCHUILUTIHOIO HEOOXiAHI 3HAHHS 3
HACTYIMHUX JWCHHILTIH: «Buma wmaremaruka», «3arampHa (isuka», « OCHOBH METPOJIOTii,
"EnexktpoanHaMika Ta momupeHHs pagioxBuib'", "CxemorexHika", "OcHoBH Teopii Kin'".

Ilocmpexgizumy — 3HaHHS, OTPHMaHI 3a IIE€K TUCHIHUILIIHOIO, 3a0e3ledyaTh OBOJIOMIHHS
HAaCTyITHUMHU JUCIUIUTIHAMU: "ABTOMAaTH30BaHE MIPOEKTYBaHHS aHTeH Ta mpuctpoiB HBY",
"AnTtenu", "EnexTpoMartiTHa cyMmicHICTB".

3. 3MicT HABYAJLHOI JUCIUILIIHHA

JIEKIJTHHI 3AHATTA

Po3nin 1. Berynna yacTuna.

Tema 1.1. Ilpuctpoi HaABMCOKMX 4YacTOT: OCHOBHI BHU3HAUEHHs, KiacH]ikallisi,
XapaKTepUCTUKH Ta MapaMmeTpH, oOnacTi 3acTocyBaHHsA. OCHOBHI 1HXEHEpHI MiJXOAU M0
npoextyBaHHs npuctpoiB HBU. KopoTka xapakrepucTuka mporpaM i 4YHCEIbHOTO
PO3paxyHKy €JIeMEeHTiB aHTeHHO-(inepHoro Tpakry (ADT).

Po3ain 2. Jlinii nepenaui B pagiocucremax i npucrpossx HBY.

Tema 2.1 OcHOBHI XapaKTEpPHCTUKU Ta MapaMETpH JiHINA Mepenadi Mpu MPOEeKTyBaHHI
npuctpois HBY.

Tema 2.2. OcHOBHI THINK JiHIA mepemadi Ta iX XapaKTEPUCTHUKU: JIBOMPOBIIHI,
OaraTompoBiiHi, KOaKciajdbHi, XBWJIEBIJHI, CMY>KKOBI Ta MIKPOCMY>KKOBi, Ji€IEeKTpUYHI,
BOJIOKOHHO-OTITHYHI.

Tema 2.3. MarematuyHa MoJieNb PETYJISIPHOI JiHIi nepenadi. Brumms pexxuMmy XBUIIb B
TiHil nepenavi Ha Koe(ilieHT KOPUCHOI Aii Ta MOTYKHICTh nepenadi. Tpancdopmariis onopis B
JHISAX epeaaul.

Po3nin 3. EnemenTn anTeHo-¢pinepuux tpakris (ADT).



Tema 3.1. Enementn A®DT: QyHKUIOHATBHE MPHU3HAYCHHS, NPUHIUIHA POOOTH,
XapaKTEPUCTHUKH.

Tema 3.2. HeogHOPIAHOCTI B JIIHISX Mepeayi Ta iX eKBiBaJCHTHI CXEMH.

Po3nin 4. bararonomocauku HBY Ta ix xapakTepucTuku

Tema 4.1. XBuIbOBI MAaTpHUIll pPO3CIIOBAaHHSA Ta TNepelaadi, MaTpHIll OIMOpiB Ta
npoBigHoCTel . Di3UYHUIN 3MICT X €IEMEHTIB.

Tema 4.2. B3aeMHi, HEQUCHIIATHBHI, PEAaKTWBHI, CUMETPHYHI 0araTomOJIOCHUKHU, iX
BJIACTHUBOCTI.

Tema 4.3. PoGoui mapameTpu HEY3TOKEHOTO YOTHPHITOIFOCHUKA.

Tema 4.4. Meton cuHdazHoro Ta mpotuda3zHoro 30yHKEHHS Ta HOro 3acTOCyBaHHS MPU
BH3HAYCHHI €JICMEHTIB MaTPHUIlh PO3CiIOBaHHS CHMETPUIHUX BOCHMHIIONIOCHHKIB.

Po3nin 5. lllupoxocmyrose y3ro:keHHsl.

Tema 5.1. CuHTe3 cTyniHYacTUX NepexoAiB 3 HeOUIIEeBChKOIO Ta MAKCUMAIBHO IIOCKOIO
XapaKTepUCTUKaMU POOOYOT0 3aracaHHs.

Po3zain 6. HanmpasJieni BiaragayaxyBadi i nogiyibHUKH.

Tema 6.1. Hanpasneni Bigranyxysaui (HB): npunuumnm aii, 3aranbHi XapakKTepUCTUKH.

Tema 6.2. XBuneBigai HB 3i 3B's3k0oM depe3 OTBOpPH B IIMPOKiA Ta BY3bKiH CTIHKax
XBHJIEBOJTY MTPSIMOKYTHOTO ITOTIEPEYHOTO TIepepizy.

Tema 6.3 XBUIeBIAHO-IUIMHHAN MICT.

Tema 6.4. CwmyxkoBi HB: mnoninmeHuk BinkiHCOHa; KUIBIIEBUN  HalpaBiIeHUN
BiZramy>KyBad JOBKHHOIO 3/2 \; HampaBleHi BiAranysKyBadi Ha 3B’ s3aHuX JiHisx; HB-Jlanre. Ix
TOMOJIOTI] 1 XapaKTEPUCTUKH.

Tema 6.5. IllecTUNOMIOCHUM, Y3rO/DKEHUH TOIUIBHUK Ha JBa (pE3UCTHBHUH) —
TOTIOJIOT 51, XapAKTEPUCTUKH.

Po3ain 7. ®insTpn HBY.

Tema 7.1. Knacudikamiss ¢ineTpiB Ta TNpUKIaId BUKOHAHHS. ATIPOKCHMAIIiS
XapaKTEPUCTHK (DITbTPIB. DIIBTP-MPOTOTHII.

Tema 7.2. Cunre3 ¢inprpiB HBY. Cuntes ®HY Ha MiKpoCMyXKOBIii JIiHII 13
CTYIIHYATOIO 3MIHOIO OTIOPY.

Po3aia 8. Ynpasasiwoui npuctpoi HBY nianazony.

Tema 8.1. Knacudixkartis, BU3HaYeHHs, IPUHIMIN NOOYJOBH, XapaKTEPUCTUKH. P-i-n
miof, sk Kepyrounit exemeHT npuctpoiB HBY Ta ioro xapakTepucTHKH.

Tema 8.2. HamiBnipoBigHUKOBI (ha303CyBadi BiIOMBHOTO, TPOXiTHOTO THITIB Ta HA JIHIfX,
110 TIEPEMHUKAIOTHCH.

Tema 8.3. HamiBnpoBiTHUKOBI aTEHIOATOPH.

IIPAKTUYHI 3AHATTA
MeToro MpakTUYHUX 3aHATh € OBOJIOJIHHS METOAAMHU PO3B’S3aHHSA OCHOBHHMX 3aBJaHb
y3rO/DKCHHS €NIEMEHTIB aHTeHHO-(QIAepHUX TpakTiB MK c000r0. [IpakTuuHi 3aHATTS
nepea0avyaroTbes 32 TAKUMU TEMaMU:
e  XapaKTEPUCTHKH Ta MapaMeTpH JiHii nepenayi, TpanchopMallisi Onopis B JiHIAX nepeaayi;
e KpYroBa Jiarpama IOBHHUX OITIOPIB Ta il 3aCTOCYBaHHS LIS PO3B'sI3aHHA 33249 y3TOJDKCHHS Ta
3HAXOKEHHS HEBIJOMOTO OTIOPY HaBaHTA)KEHHS B JIiHil.
e BY3bKOCMYIOBE Y3rOKEHHsS 3a JONOMOIOK AMCKPETHHX €JIEMEHTIB 1 3a JONOMOTIOI0
BI/IPI3KIB JIiHIT mepenayi;
e IIMPOKOCMYTOBE Y3TO/PKEHHS KOAKCIaJIbHUX, MIKPOCMYXKOBHUX, XBUJIEBOJAHUX JIIHIN
nepezayl 3 pi3HUM XapaKTEepUCTUYHUM OTIOPOM



JIABOPATOPHI POFOTH
OCHOBHOIO METOIO JabOpaTOpHUX POOIT € HAOyTTS CTyACHTaMH JOCBIAy Ta HABUKIB

IpakTUYHOI poboTu 3 amaparyporo CBY niana3zoHy, BMIHHS IMPOBECTH €KCIIEPUMEHTAJbHI

JOCTIPKEHHST XapaKTEepUCTUK Ta mapaMeTpiB anTeH 1 npuctpoiB HBUY. [Iposectu 0OpoOieHHs

pe3yJIbTaTiB AOCIIPKEHb Ta 3p00uTH BUCHOBKH. KpiM Toro, 1abopaTopHi poOOTH AO3BOJIAIOTH

BUKJIa/1avy 3A1MCHUTH KOHTPOJb CAMOCTIHHOT pOOOTH CTYIEHTIB BIIPOJOBXK CEMECTPY.

bl

© NN bk

4.

HapuanbHi qociimkeHHs epea0avyatoThes 32 TAKUMA TeMaMU:
JocmimkenHs ¢pa3zo3cyBaviB HAABHCOKUX YacTOT.
V3romkeHHs JTiHIT nepenayi.
JlocHmiKEHHST CMYTOMPONYyCKaldoro (uibTpa Ha OCHOBI MPOXIMTHOTO pe30HATOpa B
XBHJIEBIJHOMY BUKOHAHHI.
JocnimkenHs: 6araToOTBIPHOTO XBUJIEBITHOTO HAMPABJICHOTO BiAranysKyBaya.
JlocmiKeHHsT HeB3a€EMHUX (DepPUTOBHX MPUCTPOIB.
JlociKeHHS TOABIMHOTO XBUIJIEBITHOTO TPiHHKA.
JlociKeHHS! XBUJIEB1THO-IIIUTMHHOTO HAIIPABICHOT O BiATaIyKyBaya.
JlociakeHHs. MIKPOCMY?KKOBOTO MOAUTBHUKA MOTYKHOCTI.

MopayJ/ibHAa KOHTPOJIbHA po0oTa
Ex3amen

HaBuasnbHi MaTepiajin Ta pecypcu

JInist ATOTOBKHM IO JIEKIIHHKUX, Ja00paTOPHHUX 3aHATh, MOIYJIBHOI KOHTPOJBHOI poOOTH,

CaMOCTIHHOT pPOOOTH TOIIO BHUKOPUCTOBYETHCS 0a3oBa Ta J0JaTKOBa JiTeparypa (Hamami —
miteparypa). Jlitepatypa, sKy TpeOa BUKOPHUCTOBYBaTH JUIsl OIMAHYBaHHS JUCITUIUIIHH,
OTIPAIbOBY€ETHCS CTYJIEHTAMH CAMOCTIHHO 13 3aCTOCYBAaHHSM IHTEPHET-PECYPCiB, HA AMCTAHLIWHIN
mwiargopmi  «CikopebkHii» 13 3acTocyBaHHsIM IutaTpopmu Moodle. 3a ymMOB aucCTaHLIHHOTO

HaBYAaHHS MOKHA KOPHUCTYBATHCS JITEpAaTypolo, sika PO3MIIIEHA y EJIEKTPOHHOMY BUIJISAI Ha

YHIBEPCUTETCHKUX Ta 30BHIIIHIX HOCISX.

ba3oBa jiteparypa

1.

Bacunenko, [1. O. [Ipuctpoi nagsucokux yactot. Koncnekr nekuiit [ Enextponnuii pecype] :
HaBY. MOC10. 17151 3100yBaviB CTymneHs1 OakajaBpa 3a OCBITHROIO Iporpamoro «IHdopmariiitna
Ta KOMYHIKAIlIHA paioiHkeHepis» 3a crnemiaibHIcTIO 172 «EnextponHi komyHikamii Ta
paniorexHika» / [{. O. Bacunenko ; KIII im. Iropst Cikopcebkoro. — ExekTpoHHI TEKCTOBI 1aHH1
(1 gaitn: 5,67 MB). — Kuis : KIII im. Irops Cikopcbkoro, 2023. — 182 c. — Ha3a 3 ekpaHa. —
Hocrym: https://ela.kpi.ua/handle/123456789/57059

Bacunenko, 1. O. IIpuctpoi HaaBucokux yactot. [Ipaktukym [ EnexrponHuii pecypc] : HaBu.
moci0. /i 3100yBaviB CTyIeHs OakaiaBpa 3a OCBITHBOIO Iporpamoro «ladopmariiiHa Ta
KOMYHIKalliiHa pafioimkeHepis» 3a crnemianbHicTIO 172 «EnekTpoHHI KOMyHiKamii Ta
paniotexnikay / [[. O. Bacunenko ; KIII im. Irops Cikopcekoro. — EnekTpoHH1 TEKCTOB1 JaHH1
(1 gaitn: 1,37 MbB). — Kuis : KIII im. Irops Cikopcekoro, 2023. — 51 c. — Ha3pa 3 ekpaHa. —
Hocrym: https://ela.kpi.ua/handle/123456789/57060

[Ipuctpoi HaaBucokux wyacTtoT. Jlaboparopuuii mnpaktukym [Enekrponnumii pecypc|
HaBYaIbHUNA TOCIOHMK Juisi 3100yBauiB CTymeHa OakanaBpa 3a cChHelianbHicTIo 172

«Tenexkomynikauii ta paniorexnika» / KIII im. Irops Cikopebkoro ; ykian.: B. C.
Bynrecmepi, O. M. Kynpiii, A. @. Jleina, C. €. Mapruniok, @. M. Pena. — Enextponsi



tekcToBi aaHi (1 ¢aitn: 2,03 Mo6aiit). — Kuis : KIII im. Irops Cikopcebkoro, 2021. — 88 ¢. —
Ha3sga 3 expana. — Jloctymn: https://ela.kpi.ua/handle/123456789/52763
Bacunenko, JI. O. Ilpuctpoi nHamBucokux uyactoT: KypcoBa pobGora (Yactuna 1.

By3bkocMyroBe y3ro/pkeHHs KOMIUIEKCHUX HaBaHTakeHb) [EnekTpoHHW# pecypc]| : HaBu.
moci6. ans ctyn. cnemianbHocTi 172 « TenexomyHikarii Ta pagiotexnika» / J[. O. Bacuienko
; KIII im. Iropst Cikopcwkoro. — Enexrponni Tekcrosi aaui (1 ¢aiun: 7,76 Moaiit). — Kuis :
KIII  im. Irops Cikopcbkoro, 2021. — 79 c¢. — HasBa 3 ekpaHa.—
Hocrym: https://ela.kpi.ua/handle/123456789/45719

Bacunenko, JI. O. Ilpucrpoi nHanBucokux dyactoT. KypcoBa poGorta (Yactuna 2.

[[InpoxocMyTOBe y3roJDKEHHS HaBaHTaXEHb) [EnekTpoHHmii pecypc] : HaBYAIbHHMA
MociOHUK Tt 3700yBaviB CcTymneHs OakanaBpa 3a cnerianbHicTio 172 «TemekomyHikarii Ta
paniotexnika» / [. O. Bacunenxo ; KIII im. Irops Cikopcbkoro. — ExekTpoHH1 TEKCTOBI J1aH1
(1 daitn: 2,18 M6aiir). — Kuis : KIII im. Iropst Cikopcebkoro, 2022. — 63 c. — Ha3Ba 3 ekpana.
— Jloctym: https://ela.kpi.ua/handle/123456789/50549

CyuacHi MeTou aHallizy, CHHTE3y 1 ONTHMi3alii MPUCTPOIB HAJBUCOKHUX YAaCTOT Ta AHTEH:

METOJMYHI peKOMEHalii A CTyIeHTiB HampsaMmy miarotoBku 6.050901 «PamioTexHikay
[Enexrponnwmii pecypc]/ . O. Bacunenko. — K.: HTYY «KIIl», PT®, 2015. — 58 c. popmarty
A4. - Nocrym: http://ela.kpi.ua/handle/123456789/16419

JlonaTkoBa Jiitepatypa

1. David M. Pozar. Microwave Engineering / David M. Pozar. — USA: John Wiley &
Sons, 2005. — 700 p.

Indopmauniiini pecypeu

S.

1. https://www.youtube.com/@AWRCorporation — HaB4aJIbHI Bi/Ie0 M0 KOPUCTYBAHHIO
nporpamoio AWR Design Environment.

HaBuyaJabHUI KOHTEHT

MeToanKa ONaHyBAHHS HABYAJIbHOI JMCIUILIIHA (OCBITHHOI0 KOMIIOHEHTA)

JUIs BHBYCHHS HABYAJIBHOI JHCHUIUIIHM 3aIUIAHOBAHO TMpoBeneHHs 18 nekmiitHux, 9

IMPAaKTUYHHUX 3aHATH Ta 6 J'Ia60paTOpHI/IX 3aHATD, l'[i)] Jac AKUX CTYACHTHU MaltOThb BUKOHATH MOAYJIbHY

KOHTPOJIBHY POOOTY 1 3aXHCT Ja0OPATOPHUX POOIT MICHsS 1X BUKOHAHHS.

JlekuiiiHi 3aHATTH

Ne 3/mt Ha3zBa Temu jiekuii Ta nmepeJyik 0OCHOBHUX NMUTAHb

Jlexurist 1.
Tema 1.1. TlpucTpoi HaABHUCOKMX dYaCTOT: OCHOBHI BH3HA4YeHHS, KiIacHudikarisi,

1 XapaKTepUCTUKH Ta MapaMeTpu, obsacTi 3actocyBaHHs. OCHOBHI 1HXKEHEpHI MiIX0AU 10
npoektyBaHHd npuctpoiB HBY. KopoTka xapakrtepucTuka mporpam sl YUCEIbHOIO
pPO3paxyHKy €JIeMEeHTiB aHTeHHO-(pinepHoro Tpakty (ADT).
Jlexirist 2.

2 Tema 2.1. HaiOinbln CyTTEBI XapaKTEepPHCTHKHA Ta TapaMmMeTpH JIHIN Tepeaadi npH
npoekTyBaHHi npuctpois HBY.




Tema 2.2. OcHOBHI TWNM JiHIA mepemadi Ta iX XapaKTEPUCTHKH: JIBOTIPOBIJHI,
0araTornpoBi/iHi, KOaKCiaabHi.
3asmanns Ha CPC: Po3paxysaru napamerpu kademo PK75-4-11.

Jlexuris 3.
Tema 2.2. OcHOBHI THIH JIIHIHM Mepeadi Ta iX XapaKTePUCTUKH: XBHIICBIIHI, CMY>KKOBI1 Ta
MiKPOCMY>KKOBI, ITIIMHHI.

3apnanus Ha CPC: Po3paxyBaTu mapaMeTpu MIKpOCMY>KKOBOi JiHii mpu eps=9.8, h=0.5,
7=50 Owm, =2.5 I'T1. Po3paxyBaTu mapameTpu NpsIMOKYTHOTO XBHJIEBOAY Ipu axb=23x10
mM, =10 [T, Tun xBumi H10. Po3paxyBaTu mapameTpu Kpyrioro xpuieBoay s 2a=20
MM, Tin xBuai H11, =10 I'T'.

Jlexuis 4.

Tema 2.2. OCHOBHI THIIH JIiHIA TIepe1ayl Ta iX XapaKTePUCTUKH: J1EJICKTPUIHI, BOJIOKOHHO-
ONTHYHI.

Tema 2.3. MarematrdHa MOJI€Ib PETYJISIPHOI JIiHIT Tepenadi. Brums pexxumy XBUITb B JTiHIT
nepeaayi Ha Koe(ilieHT KOPUCHOI Jif Ta MOTYXHICTh nepeaadi. Tpancdopmariist onopis B
JHIAX TIepeaadi.

Jlekuis 5.

Tema 2.4. By3pkocMyroBe y3ro/UKEHHsS B JIiHIsSX mepenadi. KpyroBa miarpama moBHHX
OTOPIB 1 11 3aCTOCYBaHHS JJIs1 PO3B’A3aHHS 3aJ1ay y3TO/XKEHHS Ta 3HaXOPKEHHs HEB1IOMOT 0
OTIOPY HAaBaHTA)XKCHHS B JIHII.

Tema 3.1. Enementn A®T: QyHKIIOHATbHE NpPU3HAYEHHS, MTPUHLUNNA POOOTH,
XapaKTEPUCTHKH. ¥Y3roKeH1 HABaHTa)KEHHSI, PEAKTHBHI HABAaHTAKCHHSI.

Jlekuis 6.

Tema 3.1. Enementu ADT: 13015TOpH, pO3’€MHU, 00€pTaNbHI 3’ €JHAHHS, IEPEXOIU MIXK
JHISMU TIepe/iadi, IEPETBOPEHHS TUIIIB XBWJIb, TOBOPOTH JiHIH mepeaayi.

Tema 3.2. HeogHOpiHOCTI B JIiHISAX Mepeadi Ta iX eKBIBAJICHTHI CXEMHU.

Jlexwis 7.

Tema 3.2. HeogHOpiZHOCTI B JIIHISAX Mepeaadi Ta iX eKBIBAJIGHTHI CXEMHU

Tema 4.1. XBUiIb0BI MaTpHULIi pO3CIIOBaHHSA Ta Iepejiadi, MaTPHULIi OMIOPIB Ta MPOBIAHOCTEH.
®Di3uyHMUI 3MICT IX €JIEMEHTIB.

Jlexuris 8.

Tema 4.2. B3aemHi, HEIUCUIIATUBHI, PEaKTHUBHI, CHMETPUYHI OaraToONOJIOCHUKH, IX
BIIACTHBOCTI.

3aBnanus Ha CPC: 3anucaTi MaTpHIIO PO3CitOBaHHS IS BiJlpi3Ka JIiHIT Iepeaadi, onopy,
BBIMKHEHOT'O TTOCJIITOBHO 1 TapajesbHo B JIiHiI0. BuBecTu ¢popmyity nmepexoy Bil MaTpuIl
7 1Y no marpwuii S.

Jlexis 9.
Tema 4.3. PoOoui mapameTpy HEY3TrOKEHOTO YOTHPHITOIFOCHHUKA.

10

Jlexmig 10.

Tema 4.4. Merton cundasznoro ta npotrdazHoro 30yKeHHsI Ta HOro 3aCTOCYBAaHHS MPHU
BHU3HAYCHHI €JIEMEHTIB MaTPHUIlh PO3CIIOBaHHS CUMETPUYHUX BOCHMHIIOIIOCHHKIB.
3apnanns Ha CPC: 3anucatu S-nmapaMeTpy 1 BUBUMTH POOOTY MOJIBIHHOTO XBUIIEBIHOTO
TpiiiHUKA.

11

Jlexmis 11.
Tema 5.1. CuHTE3 cTymiHYacTHX TMepexoiB 3 YeOUIeBChKOIW XapaKTePUCTHKAMHU
po0OUOTro 3aracaHHsl.

12

Jlekmig 12.
Tema 5.1. CuHTE3 CTyNiHYACTUX MEPEXOJIIB 3 MAKCUMAIHHO TUIOCKOIO XapaKTEPUCTUKOIO
pO00OYOro 3aracaHHsl.

13

Jlexuis 13.
Tewma 6.1. Hanpasneni Bigrany>xysaui (HB): npunnumnu aii, 3arajgpHi XapakTEepUCTUKH.




Tema 6.2. XBuneBigani HB 3i 3B's3k0oM uepe3 OTBOpPH B HIMPOKIM Ta BY3bKi CTiHKax
XBHJIEBOJLY MIPSIMOKYTHOTO MOTIEPEYHOTO TIepepisy.
Tema 6.3. XBUJIEBIAHO-IIIIUHHAN MICT.

Jlexuis 14.
Tema 6.4. CmyxkoBi HB: moginsauk BikiHCOHA; KIJTBIIEBHI HANIPABICHUN BITATyKyBad
JOBXKUHOIO 3/2A; HampaBJieH1 BiranyKyBayi Ha 3B’ s13aHuX JiHiAx; HB-Jlanre. Ix Tomonorii

14 1 XapaKTEPUCTHUKHU.
Tema 6.5. IlecTUnomocHU# , Y3roJUKeHWH NOAUIBHUK Ha JBa  (PE3UCTUBHUM) —
TOIOJIOT 15, XaPAKTEPUCTUKHU.
Jlexist 15.
15 | Tema 7.1.Knacudikamis  GineTpiB  Ta  NOPUKIagd  BHKOHAHHS. AIPOKCHMALIis
XapakTepucTUK GinbTpiB. DiILTP-NIPOTOTHUII.
Jlekwis 16.
16 | Tema 7.2. Cunre3 ¢inbrpiB HBU. Cunres ®HY Ha MikpOoCMY>KKOBii JTiHil i3 CTYIIIHUATOO
3MIHOIO OTIOPY.
Jlexuis 17.
Tema 8.1. Knacudixkars, Bu3HauU€HHs, MPUHIUIH TOOYIOBH, XapaKTEpUCTUKH. P-i-n mion,
17 | sk xkepyrouwnii enement npuctpois HBY Ta foro xapakrepucTuKH.
Tewma 8.2. HanmiBnpoBigHUKOBI (pa303cyBadi BiJOMBHOTO, MPOXITHOTO THUIIIB Ta HA JIHIAX,
10 TIEPEMHUKAIOTHCS.
Jlexis 18.
18 Tema 8.3. HamiBIpoBiqHUKOBI aTE€HIOATOPH.

[TigBeIeHHS MiICYMKiB

JlekmiitHi 3aHATTS METOIMYHO 3a0e3eUeHi METOAMYHUMHM BKa3iBKamu [1].

IpakTr4yHi 3aHATTSH

MerToro MPAaKTUYHUX 3aHATH € OBOJ'IOILiHHSI METOJaMH pO3B,$I3aHHH OCHOBHHX 3aBJaHb

y3TO/KEHHS €JIEMEHTIB aHTEHHO-(1IePHUX TPAKTIB Mi’K COOOIO.

Ne 3/m Ha3pa Temu Jiekuii Ta nepeyiik OCHOBHUX IUTAHb

1 MaremaTiuHa MOJIeNb JIiHIN TIepeiadi, XapaKTEepUCTHUKH 1 TapaMeTpH JIiHi| epenadi Ta ix
pO3paxyHOK, TpaHc(opMallisi OMOpPIB B JIIHIAX Mepeaadi

) Kpyrosa giarpama moBHHX ONOPIB Ta i1 3aCTOCYBaHHS ISl pO3B'sSI3aHHS 3a/1a4 y3TOKEHHS
Ta 3HAXOPKCHHS HEBIIOMOTO OIOPY HaBaHTa)XKCHHS B JIiHII.

3 By3bkocMyroBe y3ropkeHHs 3a I0IOMOT0I0 IUCKPETHUX eJIeMeHTIB. Buiaua 3aBaHHs Ha
BUKOHAHHS | po31iay po3paxyHKOBO-rpadiuHoi pobOTH

4 By3pkocMyroBe y3rofpkeHHsI 3a JTOTIOMOTOIO 3a JOTOMOTOI0 BIAPI3KIB JiHIT mepemadi.
V3romkeHHs 3a JOMoMOororo nuienda.

5 By3bkocMyroBe y3ro/pKeHHsS 3a JOIOMOTOI0 3a JOTIOMOTOK0 BiAPI3KIB JIiHII mepeaadi.
VY3romkeHHs 3a JJOIMOMOT'010 YUBEPThXBUIILOBOI'O TpaHC(HOpMATOpa.
[IIupoxocMyroBe Y3roJKEHHS KOAKCIaIbHUX, MIKPOCMY>KKOBUX, XBHJIEBOJHUX JIiHIH

6 | mepemaui 3 pi3HUM XapaKTEPUCTUUYHUM OMOpoM. Bupaua 3aBgaHHS Ha BUKOHAHHS 2
po3auTy po3paxyHkoBo-TpadiuHoi podotn. Kiacuauuii MeTo.
[[InpoxkocMyroBe y3roJKEHHS KOaKCIaIbHUX, MIKPOCMY>KKOBHX, XBWJICBOJHHX JIIHIH

7 nepeaadi 3 pi3HUM XapaKTEPUCTHYHHM OMOpoM. Bumaya 3aBgaHHS Ha BUKOHAHHS 2
po3ainy po3paxyHkoBo-rpadiuHoi podotu. Knacuunuit meTo.
[IupoxocMyroBe Y3roJKEHHS KOAKCIaIbHUX, MIKPOCMY>KKOBUX, XBHJICBOJHUX JIiHIH

8 | mepemavi 3 pI3HMM XapaKTepPUCTHYHHM ONOpPOM. Bupada 3aBmaHHS Ha BHKOHAHHS 2
PO3LTy po3paxyHKoBO-TpadigHOi podoTu. Teopis Masioro koedimieHTa BiIONTTS.

[TpakTruHi 3aHATTS METOAMYHO 3a0€3MEUCHI METOUIYHUMH BKa3iBKaMH [2].



JlaGopaTopHi 3aHATTA

OCHOBHOIO METOI0 JITA0OpaTOpPHHX POOIT € HAOyTTA CTyJeHTAaMH JOCBiy Ta HaBUKIB

pakTU4YHOI poboTu 3 amaparyporo HBY niama3oHy, BMIHHS IPOBECTH €KCIEpUMEHTANbHI
JOCIIIJKEHHST XapaKTepUCTUK Ta napamerpiB npuctpoiB HBY. [IpoBectr 00pobiieHHs pe3yabTaTiB

JOCIIJKeHb Ta 3pOoOMTH BHCHOBKU. Kpim TOro, naGopartopHi poOOTH J03BOJIAIOTH BHKIIAAAUyy

3IACHUTH KOHTPOJIb CAMOCTIHHOT pOOOTH CTYJICHTIB BIPOIOBXK CEMECTPY. 3 METOIO BIOCKOHAJICHHS

HaBUYOK poOOTH 3 BUMIproBaibHUMHU NpuiagamMu HBY moxnuse npoBeneHHs 6 3 8 nabopaTopHUX

poOiT, i3 cCaMOCTITHIM BUBYCHHSIM CTYACHTAaMH TEOPETUYHOTO MaTepialy A0 JABOX iHIIHX.

Ne 3/m Ha3pa Temu Jiekuii Ta nepeJyiik 0OCHOBHUX IUTAHb
Jocmikenns ¢a3zo3cyBadiB HAJJBUCOKHUX YaCTOT.

| O3HalloMJIeHHS 3 TPUHIMIIAMU TO0YT0BH, KOHCTPYKIIISIMH (pa303CyBadiB HAIBUCOKHX YaCTOT
Ta EKCIEPUMEHTAIbHE JOCHIIKEHHS (PAa30BUX XapaKTEPUCTHK TOJSPU3AIIHOTO Ta
(dbepuTtoBoro ¢azo3cyBadis.

VY3romkeHHs JiHIN nepenayi.

) O3HallOMIJICHHS 3 METOJIaMU BY3bKO- Ta IIUPOKOCMYTOBOTO Y3TO/XKEHHS MPUCTPOIB Ta JiHIN
nepenavi. ExcnepuMmeHTalbHEe TOCHIIPKEHHS Y3TOJDKEHHS PI3HUX HaBaHTaXEHb JIiHI{
nepenadi 3a T0IOMOTOIO JieIEKTPUIHOTO TpaHchopmaropa.

JlocmiKeHHsT XapaKTEepPUCTUK TPOXIHOTO pPE30HAaTOpa Ha OCHOBI JBOX PEAKTHBHUX
HEOHOPITHOCTEH

3 O3HailloMJICHHSI 3 IPUHIIMITIAMH TTOOYI0BH, POOOTH, KOHCTPYKITISIMH TIPOXITHUX PE30HATOPIB
Ta XBWJIBOBUMHU IMpOLIECAMH, IO MPOXOASTh B HHUX. EKCIeprMeHTaIbHE MOCITIIKEHHS
XapaKTePUCTHK MPOXiTHOTO PE30HATOPA Y XBHIIEBITHOMY BUKOHAHHI.

JlocmikeHHs: 6araTooTBIPHOTO XBUIJIEBITHOT'O HANPABIICHOTO BiJralyKyBaua

4 O3zHalioMJICHHS 3 TIPUHIMIIAMH POOOTH Ta MOOYAOBH, KOHCTPYKIISMH, XapaKTePUCTHKAMHU
0araToOTBIpHMX XBWJICBIHUX HampaBieHuX Bigraayxysadie (HB) Ta meromamm ix
po3paxyHKy. ExcriepuMeHTalbHe JOCIIKEHHS XapaKTEPUCTHK Ta mapameTpiB HB.
JocnigxeHHs: HeB3a€EMHUX (PEpUTOBHUX MPUCTPOIB.

5 O3HaliOMJIGHHS 13 3aCTOCYBaHHSIM, KOHCTPYKIIISIMH 1 TPHHIMIOM [ii HEB3a€EMHHUX
XBUJEBIAHUX (epuToBux npuctpoiB HBY miamazony. ExcniepumeHTtanbHe DOCITIKEHHS
OCHOBHHX XapaKTEPUCTUK (PEPUTOBOTO BEHTWIIA 1 (PEPUTOBOTO LUPKYIATOPA.

JlocTiKeHHS TTOIBIHHOTO XBHJICBITHOTO TPIHHUKA.

6 BumiproBaHHs 3HAaY€HHS €JIEMEHTIB MAaTPHIll PO3CIIOBAaHHS IOJBIMHOTO XBHJIEBIIHOTO
TpiHUKA
JlocnimkeHHs: XBIUJIEB1THO-IIIUTHHHOTO HAMPaBIEHOTO BiAralyXyBaya.

7 O3zHalloMJIeHHSI 3 TPUHIUIOM [ii, KOHCTPYKII€IO, XapaKTepUCTHKaMU Ta IapamMeTpaMu
XBHJIEBIJHO—LIIIMHHOTO HampasieHoro Biaramyxysaua (XII[HB). BumipioBaHHs eneMeHTIB
MaTpHIII PO3CIFOBAHHS Y3TOPKEHOTO HAMpaBJIeHOro Biaramyxysada (HB).

JlociKeHHST MIKPOCMYKKOBOT'O TTOAUThHUKA MOTY>KHOCTI.

8 BumiproBaHHs 4aCTOTHUX XapaKTEPUCTUK KOEQIII€HTIB Mepeaadi Ta BIAOUTTS. MIKPOCMYK-

KOBOTO PE3UCTUBHOTO MOITHHUKA MOTY>KHOCTI.

JlaGopaTopHi poOOTH METOIUYHO 3a0e3MeueHi METOAIMYHUMU BKa3iBKamH [3].




Iaardopma q(ucTAHIIITHOTO HABYAHHS

J1JIs KpaIoro 3aCBOEHHS MaTepialy HaBYaIbHOT TUCITUTLTIHU B TIEPI0J] TUCTAHIIIIHOT pOOOTH,
BUKOPUCTOBYETHCSI €JICKTPOHHA IIOINTA, TUIATPOpMa JAUCTAHIIHHOTO HaBuaHHS «CIKOpCHKUN» 13
3actocyBaHHsIM 1iatdpopmu Moodle, Ta mardopma mus mpoBeAcHHs OHIAWH-3ycTpiued Google
Meets Ta ZOOM, 3a TOIIOMOTOIO SIKUX:

® CIPOILYETHCS PO3MILICHHS METOAWYHUX PEKOMEHMALiN, HaBYaJIbHUX MaTepialiB, JiTEpaTypH
TOIIIO;

® 3IHCHIOETHCS 3BOPOTHIM 3B’S30K 31 CTYJIEHTaMH N[00 HABYAIBHUX 3aBAaHb Ta 3MICTYy
HaBYAJIHHOT JUCIUILIIHH;

® MEPEBIPSAIOTHCS 1 OLIHIOIOTHCS BUKOHAHI 3aBIAHHS,

® BeJEThCS O0JIIK BUKOHAHHS CTYACHTAMH TUIAaHY HaBYAILHOT TUCIUILTIHU, TOTPUMaHHS Ipadiky
MOTaHHS HaBYAIBHUX/1HAWBIyaJIbHUX 3aB/IaHb Ta 1X OI[IHIOBaHHS;

® TIPOBOJIUTHCS MOJyJIbHA KOHTPOJIbHA pOOOTA.

6. Camocriiina pooora cryaenra (CPC)

CamocriitHa pobOoTa mepenbauae: MiATOTOBKY /A0 JIEKIiH, MPaKTHYHUX Ta Ja0OpaTOPHUX
3aHATh; BUKOHaHHA PI'P; caMOKOHTpOIIb HA0YTHX 3HAHb; ONIPALIIOBAHHS PEKOMEH/JOBAHUX JIXKEPEII Ta
JiTepaTypy; MiATOTOBKY J0 BUKOHAHHS MOJYJIbHOI KOHTPOJIBHOI pPOOOTH; BUKOHAHHS 3aBIaHb IS
3aKpITUICHHS MaTepialy NPaKTUYHUX 3aHATH, IiATOTOBKY 0 €K3aMeHY, TOIIIO.

IlinroToBKA 10 JeKIiHHUX 3aHATL
JIst TMATOTOBKM IO JICKIIMHMX 3aHATh CTYJACHTY HEOOXIIHO OTpAIfOBATH 3aIUIaHOBAaHY
0a30By Ta JOMOMIKHY IiTeparypy, peKoMmMeHaoBaHi mkepena. [lepen nekmisiMu HeoOXigHO
MOBTOPUTH TEOPETUYHHI MaTepial, o OyB HaJaHHUH y TIOMEPEIHIX JIEKIsX, a00 3aJaHuil Hamepes.
Ha 1ie cryaeHTy BUALIAETHCS TPUOIU3HO A0 | TOMMHU Ha KOXKHY TeMY TUCIUTLTIHH.

IHigroroska 10 1200paTOPHUX 3aHATH
CTyIeHT MOBMHEH 3aBYacCHO TOTYBATHCH 0 JTA0OPATOPHUX 3aHATH. JloMamIHi 3aBmaHHS 110
7a00paTOpPHUX 3aHATH HABEACHO B BIAMOBIIHOMY METOJUYHOMY TOCIOHMKY. 3aBIaHHS HEOOXiTHO
BHKOHYBATH JIO TTIOYATKY BIATIOBIAHOTO JTJAOOPATOPHOTO 3aHSTTSI.

MoayabHa KOHTpoJIbHA podoTa (MKP)
Ha miaroroBky 1o MKP BinBoguThcst 10 2-X TOOMH.

Po3paxynkoBo-rpagiuna podora (PI'P)

InnuBigyanbHe 3aBAAaHHSA HAa PO3PaxXyHKOBY POOOTY HAsla€ BUKIAAA4 MPAKTHYHHUX 3aHSTh,
SKHI TaKOXK BCTAHOBIIIOE TPAHUYHI CTPOKM JUIA 11 371a4i.

3mict 3aBaanHs 10 PI'P HaBeneHo HIDKYeE.

Yactuaa 1. Y3roguTth KOMIUICKCHE HABAaHTAKEHHS Zn 3 MIKPOCMYXKOBOKO JIIHIEIO 3
xapakrepuctTuaauM omnopom Z0 Ha vactoti f0. Jns migkimaauHKH MIKpOCMY>KKOBOI JIiHIT 3amaHi
BIIHOCHA JieJICKTPUYHA MPOHUKHICTh 1 BUCOTA.

V3romxeHHs: BUKOHATH TpbOMa CIIOCOOaMU:

e 13 3aCTOCYBaHHSM JUCKPETHUX €MHOCTEH Ta 1HAYKTUBHOCTEH;

e 13 3aCTOCYBAaHHSAM BIJIPI3KiB JiHIN mepeaaul i mapaienbHUX HUIEH(IB 3 XapaKTePUCTUIHUM
ornopom Z0;

e 13 3aCTOCYBaHHSM YBEPTHXBUIHOBOTO TpaHCHOPMATOpA (K KOMIICHCYBATH PEaKTUBHHIM OIIip

HaBaHTAXKEHHS CTYJIEHT 00Mpae CaMOCTINHO).

Jlnst cioco0y | HeoOXiqHO BU3HAUMTH, SKa CXeMa Y3TOJDKCHHS Oyle BUKOPHUCTOBYBATHCH 1
yoMmy, 300pasuTu Ha miarpami Bombnepra-CmiTa BCi HEOOXiIHI TEPETBOPEHHS, pPO3paxyBaTH



HOMIHAJIM €MHOCTEH Ta iHAYKTHBHOCTeH Ha vactoti f0 i HaHecTH iX Ha cxeMy y3romxkeHHs. s
crioco0iB 2 1 3 HeoOxigHO 300pasutu Ha miarpami Bombsnepra-CMmita BCi HEOOXigHI TIEPETBOPEHHS
(mepexin y3710BX JIiHIT Ta/ab0 BU3HAYCHHS JOBXKUHHU HUIeida), po3paxyBaTH 3HAYCHHS JOBXKHHH 1
UIMPUHU BCIX MIKPOCMYKKOBHX JTiHIN, HAMATIOBATH CXEMY Y3TOJDKEHHs (IIUPHUHY 1 JOBXKUHY JIHIH
MaJroBaTH y MacIiTaoi).

Jlnist BCiX croco0iB y3roJKeHHsI HEOOX1HO po3paxyBaTH YacTOTHY 3aJIKHICTh KoedilieHTa
BIIOUTTS OTPUMAHOI CXeMH y3ro keHHs B iana3oni yactot 0.110 - 2f0. V BucHOBKax 10 HE0OXiTHO
MOPIBHATH OTPUMAaHI YaCTOTHI 3aJIEKHOCTI Koe(illieHTa BiIOUTTS I BCiX CIOCOOIB y3TOKCHHSI.

Bcei 3 tamm y3romxenns HeoOximHo peanizyBatn y CAIIP AWR Design Environment 3a
JIOTIOMOTOI0  1JIeaTbHAX JTUCKPETHUX €JIEMEHTIB Ta AaHAIITHYHUX MOJEIEH MIKPOCMYKKOBUX
enemeHTiB. [lopiBHATH mUpUHY pPOOOYOT CMYTH YacTOT 1 PE30HAHCHY YAaCTOTY Y3TOJKEHHS, IO
OTpHUMaHi B pe3ysbTaTi po3paxyHKy Ta npu mozaemtoBanHl y CAITP AWR Design Environment. s
Y3TO/UKEHHS 32 JIOTIOMOTOI0 JIUCKPETHUX E€JIEMEHTIB HEeOOXiJHO 3aMiCTUTH 1/1eaibHI KOMIIOHEHTH
ix S-mapamerpamu 3 6asu CAIIP AWR Design Environment i OI[IHMTH BIUIMB peaJTbHUX
KOMIIOHEHTIB Ha KICTh BY3bI'OCMYT'OBOTO Y3ToJUKEeHHs. J[JIs1 y3roJKeHHs 3a JOMOMOTOI0 Ieida
3poOUTH aHami3 y3rojukeHHs 3a jpomomororo EM cumynsaropa AXIEM. OuiHUTH BiAMIHHOCTI
B SKOCTi By3bI'OCMYTOBOTO Y3TOJKCHHS ITPH MOACITIOBAHHI aHAJII TAYHUMHE OJIOKaMU 1 TIPH CUMYJISII|
3a gonomororo EM cumynstopa.

Yactuna 2. CuHTE3yBaTH CTYMIHYACTHH MEpeXiJ 3 XapakTepucTHKo YeOumiesa Bij JiHIT 3
XapaKTEPUCTUIHUM omopoM Rn 1o miHii 3 xapakrepuctuaauM oropoMm Z0 st cmyru yactot f1-12.
MaxkcumanbHUI KoeilieHT BIIOUTTS B cMy31 4acToT ckianae 1'0.

CuHTE3 BUKOHATH METOJOM HEBM3HAYEHMX KoedilieHTiB. Po3paxyBaTtu po3Mipu BXiIHOT 1
BUXIJIHOI JIIHIN Nepenadi Ta CTYHIHYACTOTO MEPEeXOAy Ul MIKpOCMYXXKOBOI JIiHIT Ha MaTepiam 3
TIENEKTPUIHOI TMPOHHUKHICTIO 2.2 1 BHCOTOIW MiAKIaguHKu 1.524 MM mis. 3poOWTH PUCYHOK
CTYIIHYACTOTO TMEePEXO0.1y i MPOCTABUTH HA HUX PO3MIipH JiHIN Hepeaadi.

Ex3amen
Ex3aMeH MpoBOAMTHCS 3TITHO 3 PO3KIAJNOM eK3aMeHariiHoi cecii Ha miarotoBky 10
eK3aMEeHY B1IBOJUTHCS HEe MeHIe 2 AHiB. [lepernik muTaHb 1y1sl ATOTOBKH 10 €K3aMEHY 3HAXOIUThCS
y 1HpopMmaliiiHOMy TaKeTi, IO HaJaeThCS CTyAEHTaM Ha I[OYaTKy ceMmecTpy. B mepioa
JUCTAHIIIIHOTO HAaBYaHHs €K3aMeH MOxke OyTH MPOBEACHUI 3riHO rpadiky 3a qomomoror Moodle
Ta maat(opMu A MpoBeaeHHS OHNaH-3ycTpiuelt Google Meets Ta ZOOM.

IHosiTMKa Ta KOHTPOJIb

7. [osiTka HABYAJIBHOI JUCUMILTIHUA (OCBITHHOI0 KOMIIOHEHTA)

BinBinyBanHus 3aHATH

BinBinyBaHHS JEKIIHUX Ta Ta00OpaTOPHUX 3aHATH — 3TiAHO [TomoXkeHHIo Mpo opraHizallito
ocsitHbOrO npouecy KIII im. Iropst Cikopcekoro. MiniMyM pa3 Ha J1Ba TH)KHI BUKJIa/1a4 TIPOBOJMTH
KOHCYJIbTAIlli 3 PI3HUX MUTaHb KPEAUTHOTO MOAYIIO. Ha KOHCYNbTaIlisfIX BUKIIAad MOXE HAJaBaTH
JIOTIOMOTY 3 BUBYCHHS MaTepially 3aHATh, SKi OYJIU 3 THX Y 1HIIUX MPUYHH MPOIYIIEHI CTYICHTaAMH
1 MarOTh OITAHOBYBATH 1X CAMOCTIHHO.

VY Oynp-sIKOMYy BUIIAJIKYy CTYJICHTaM PEKOMEHIyEThCS BIJIBITyBAaTH YC1 BUIM 3aHATh, OCKLUIBKU
Ha HUX BUKJIAJAETHCS TCOPETUIHUI MaTepiall Ta pO3BUBAIOTHCS HABUYKHU, HEOOX1IHI /1711 BUKOHAHHS
KypCOBOi poO0TH, TaOOpaTOPHHUX POOIT Ta MOLYJIbHOT KOHTPOIBEHOT pOOOTH.



IIpaBuia BUKOHAHHS 3aBAaHDb
OmpanpoBylOYM HaBUaJbHUW Marepian HaByanbHOi mucuumuiiak  «I[Ipuctpoi HBU»,
CTY/ICHTH:
1) Ha JIEKI[IAX:
- BUKOHYIOTH HEBEIMKi 3aBIaHHS JUIS CAaMOCTIHHOTO OINpPAILOBAaHHSA, SKi JONOMAralTh Kpalie
OTIPAITIOBATH TEMATHKY JIEKIIii;
- BUKOHYIOTb MOJyJIbHY KOHTPOJIBbHY poOOTY 13 3acTOCyBaHH:M I1aThopMu « CiKOPCHKHIT»;
2) Ha JIabOpaTOPHUX 3AHSTTAX:
- TOTYIOTHh JOMallHi 3aBJaHHS 3a BJIACHUM 3aBJAaHHSM Ha OCHOBI BHMBUEHHS JDKEpeNl Ta
JiTEepaTypu;
- BHUKOHYIOTh 3aBJIaHHsI, IOCTaBJIEHI JO 00OB'I3KOBOTO BUKOHAHHSI BiJMIOBITHO 0 METOIUYHOTO
MOCIOHHUKA;
- 30epiraloTh OTpUMaHi pe3yJbTaTH ISl MOAANbIIOr0 O(GOpPMIICHHS 3BITIB MO pe3yJbTaTaMm
BUKOHAHHS JIaOOPaTOPHUX POOIT.
3aBnaHHs (HOPMYIOTHCS BUKJIAJadeM Ha OCHOBI HAaBYAJBHOI'O MaTepialy Ta MOAAIOTHCS Ha
wiargopmi «Cikopebkuin» (Moodle, Google Classroom) abo B iHMmIii Gopmi.

IMpaBuia 3axucry PI'P

Ha 3axuct PI'P BUHOCSTBCSI TUTaHHS MTOB’sI3aHi 13 By3bKOCMYTOBUM Y3TO/DKEHHSIM. 30Kpema,
PO3IIISLIAIOTHCS TaKl MUTAHHSA:

1. SIxa MatemaTruHa ocHOBa oOy0BH miarpamu Bomsnepra-Cmita?

2. JIns 3a1aHOTO 3HaYEHHs Zy Ha Aiarpami Bonsnepra-CMiTa BU3HAUYNUTH:

- 3HaQUEHHS IPOBITHOCTI Yy;

- MOIyJib 1 (pa3y KoedilieHTa BiIOUTTS;

- KoeiwieHT crosuoi xBuii o Hanpysi (KCXH);

- Ha fAKifl BiACTaHI BiJl HaBaHTaXeHHs OyJe 3HAXOAUTUCH TMEPIIUN MIHIMYM 1 MepIIui
MaKCHUMYM HalpyTH B PeKUMI 3MIIIAaHUX XBUJIb.

3. 3amucatu ¢opmyily OOYHUCIEHHS BXIJHOTO OIOpY JiHIT mepemadi AOBXKUHOIO [, sika
HaBaHTa)KE€HA Ha Zy.

4. PospaxyBaTu HEOOXiJIHYy JOBXKHHY MapajenbHOro muieida (3 XomocTUM XoA0M abo
KOPOTKHM 3aMHUKAHHSIM B KiHII JTiHIT) U 321aHOTO 3HAYEHHS BX1JHOTO Omopy Iuiekda.

5. TlosicHuTu, YoMy iCHYy€ Jiana3oH OINOPIB HABAHTa)KEHHS, SKI HE MOXKHA Y3TOJHUTH 3a
JIOTIOMOTOI0 JTBOXEJIEMEHTHOI CXEMHU Y3TO/DKEHHS, IO CKIANAEThCS 3 MapajiesbHOl 1 MOCIiI0BHOI
peakTHBHOCTI. BMiTH HamamoBaTu 3a00pOHEHY 30HY JUIS BCIX TBOXEIIEMEHTHUX CXEM Y3TOJKCHHSI.

6. SIx BHKOHYETBCS Y3TO/DKCHHS KOMILJIEKCHOTO HaBaHTAKCHHS 3 JIHIEIO Tepedadi 3a
JIOTIOMOTOFO TTapajieIbHOT0 peakTUBHOTO nuiekda. B sskomy Micii B JIiHIF0 BMUKa€eThes nutend? Sk
BU3HAYUTH NOBXKHUHY Ieiida? Skuii XxapakTepuCTHUHUH o1ip JiHii nuietida?

7. SIk BUKOHYETbCA Y3TOJDKEHHS KOMILJIEKCHOIO HaBaHTa)KEHHS 3 JIHIEI0 mHepeaayl 3a
JIOTIOMOTOI0 YBEPTHXBHIIOBOT'O TpaHCpopmaTopa. SKi € criocoOr KoMIeHcallii peakTUBHOI YaCTHHU
HaBaHTAXECHHA TIepe]l BUKOPUCTAHHSAM YBEPTHXBMUJILOBOTO TpaHchopmaropa? Sk BHU3HAYUTH
XapaKTepUCTHYHUH Omip JIiHii TpaHchopmaropa?

JlogaTkoBO MOXKyTh OyTH 3aJaHi yTOYHIOIOUI MUTaHHS 1o Bapianty PI'P, sikuii BUKOHYBaB
CTYZECHT.

IIpaBuia noBeAiHKN HA 3aAHATTAX
OmnpanpoBytoun Marepiaia HaB4aiabHOI quctuiniiay «IIpuctpoi HBU» crynenTu Ha nekuisx
YBa)KHO CIIyXaloTh JIEKTOpPA Ta 3a MOTPeOU 3alUCYIOTh BaXXIUBY iH(popMaito. JlomyckaeThes ianor
MIX CTYJCHTaMH 1 BUKJIafadyeM y (popmi mUTaHb 1 BiIOBIACH.



Ha naGopaTopHuX 3aHATTAX CTYJCHTH BUKOHYIOTH 3aBJaHHS, OCTABJICHI 10 00OB'SI3KOBOTO
BUKOHaHHA. PoOoTa cryaeHTa mepemdadae ydyacTh Yy I1HTEpakTUBHUX (opmax opraHizarii
HaBYAJILHOTO 3aHATTS (HaJaHHS BIJIMOBIJEH HA 3aMUTaHHSA, SKi OyJM MOCTaBJEHI BHKJIajadeM ado
ctyaeHTamu). O4ikyeThCsl, 110 KOXKEH CTYJCHT Mae OyTH TOTOBUM IO BCIM MUTAaHHSAM 1a00PaTOPHOTO
3aHATTS, JOMOBHIOBATHME JIOTIOBII IHIIMX CTYACHTIB Ta BUCIOBIIOBATUME BJIACHY AYMKY IIijl 4ac
OOroBOpeHb MUTaHb, IO BHHUKIM IIiJ] 4YaCc BHUKOHAHHS 3aBraHb. CTyAeHTaM [03BOJSETHCS
KOPHCTYBATHUCS BIACHUMH NMHCbMOBUM HOTaTKaMM ¥ KOHCHEKTaMH. [loMmycKaeThCsi BUKOPUCTAHHS
HOYTOYKIB, IJTAHIIETIB, TeJIe(OHIB UTsI peanizalii HaB4aabHUX 1tel. [Ipu iboMy BapTO HamaraTucs
BUCJIOBJTIOBATH JYMKY CaMOCTIHHO, a HE 3a4MTyBaTH 4YyXKi TeKCTH. BUKIagay KpUTUYHO aHAJI3y€e
BHTOJIONIEH] JIOTIOB1/Il, KOMEHTY€ JOIYIIEHI TOMIIKH, MOJEPYE TUCKYCIi MK CTyACHTaMHU.

Temarnka nexiii 1 J1abOpaTOpHUX 3aHATH BUCBITIEHA Yy poOOUid Tporpami JUCHIUTIIIHA
(cumabyci), sika po3mimeHa B EnexkTpoHHOMy kammyci, Ha BeOcailTi xadeapu paaioiHkeHepii,
miargpopmi «Cikopebkuit» (Moodle, Google Classroom).

IIponyuieHi KOHTPOJILHI 3aX01H

PesynbraT s crysneHTa, SIKME He 3’SIBMBCS Ha KOHTPOJBHMU 3aXil, € HyJIbOBUM. llpu
MPOIMYCKY KOHTPOJIBHOTO 3aX0AY 3 MOBAXHOI MPUYMHU CTYACHTY HAJA€THCS MOXKIJIMBICTH BUKOHATH
fioro (BiampamtoBatu JabopaTOpHy poOOTY) B MPUCYTHOCTI BUKIagada. SIKIIO MPOMycK cTaBcs 0e3
MOBAYKHOI MPUYWHY, TO MMUTAHHSA i1 BiANPAIIOBaHHS BUPINIYETHCS 3 BUKJIAIa4e€M MPH TOTOKEHH] 3
KepiBHUIITBOM Kadenpu. [IponmymieHnii ex3amMeH HE 3apaXxOBYEThCS HE3AJICKHO BiJl NPUIUH
IIPOMYCKY; Y TAKOMY BUIIQJIKy CTYAEHT OTPUMYE 3aIUC Y BIJOMOCTI «HE 3’ SIBUBCSD, SKILO M€ MPaBoO
JIOIYCKY J10 €K3aMeHy, TO IOBUHEH CKJIaZlaTH €K3aMeH Ha J0AaTKOBiH cecii.

OroJionmieHHs pe3y/IbTATIB KOHTPOJIbHHUX 3aX0/iB
Pesynbrat BukoHanHs MKP orosiomryoTscst KOKHOMY CTYACHTY y HOTO MPUCYTHOCTI a00 B
IUcTaHLiHIA popMi crinkyBanHs. [Ipu cHikyBaHHI HaXHBO, 32 OakKaHHSIM CTYyJEHTA, BIH MOXeE
OTPHUMATH TIOSICHEHHS, B IKMX MOYKHa MMOOAYHUTH CBOIO OIIIHKY 32 TIEBHUMH KPUTEPISIMH OIIHIOBAHHSI.
Pe3synbpTaTi 32 BUKOHaHY J1ab0paTOpHY POOOTY BUCTABISAIOTHCSA MO 3aKIHUEHHIO 11 BAKOHAHHS
Ta 3aXUCTY.

AkaneMiuHa 100pOYeCHICTH
[ToniTka Ta MPUHIUIHN aKaJeMidyHOi JOOpoYecHOCTI BU3HaYeHi y po3aini 3 Kogekcy vecti
HamionansHoro TexHiuHoro yHiBepcutery YkpaiHu «KuiBChbKUIM MOJITEXHIYHUH 1HCTUTYT IMEHI
Iropst Cikopcekoroy. Jletanphime: https://kpi.ua/code.

Hopmu eTM4HOI MOBEiHKH
Hopmu eTnuHOi MOBEIiHKM CTYIEHTIB 1 MpaIliBHUKIB BU3HAUeH1 y po3aiti 2 Koxgekcy vecti
HamionaneHoro texHiuHoro yHiBepcutery YKpainm «KuiBChKHI MOJITEXHIYHWH 1HCTHTYT iMEHI
Irops Cikopcebkoroy. [letanpHimme: https://kpi.ua/code.

8. Buay KOHTpPOJII0O Ta peliTHHIOBA CHCTEMAa OUIHIOBAHHA Pe3yJbTAaTiB HABYAHHSA
PCO)

Cucrema peMTUHTOBOI OI[IHKM YCHIIIHOCTI JOBOAMUTHCA IO BiOMa CTYJEHTIB Ha MepIIii
aekii cemectpy. XiJ oep:KaHHS PEUTHHTOBUX OaliB MOBIIOMISETHCA CTYACHTY BUKJIAJaueM, 10
BUKOHY€ PEHTHHTOBY OILIIHKY yCIIITHOCTI.



IToToYHM KOHTPOJIb
[ToTouHMiT KOHTPOJIb 3AINCHIOETHCS MMiJI YaCc HAaBYAJIBHUX 3aHATH 1 Ma€ Ha METI MEePEBIPUTH
PIBEHB MIJITOTOBKHU CTYACHTIB 10 HABYAJIbHUX 3aHATH. [1i7 yac mabopaTOpHUX 3aHATH MPOBOIUTHCS
OMUTYBaHHS 3100yBaviB OCBITH MO MUTAHHIX TeMU. MOylbHA KOHTPOJIbHA POOOTA MPOBOJUTHCS Y
BUTIIAl 4 TecTiB TpuBaiicTio Mo 20-25 XB K KOHTPOIb 3aJUIIKOBHX 3HAHb 3 HAMBaXKIUBILINX
PO31IiB HABYAIHHOI JUCIIUILIIHY.

KanennapHuii KOHTPOJIb
Kanengapuuii KOHTPOJIb MPOBOUTHLCS JBIYl HA CEMECTP SK MOHITOPHHI MOTOYHOTO CTaHY
BUKOHAHHS BUMOT cuialycy. € 1Ba MOXKIIMBUX pe3yJIbTaTHU KaJIEHAAPHOTO KOHTPOJIIO: aT€CTOBAHUM
(a) Ta HearecroBanmii (H/a). Pe3ymbrar 3ajeXuTh BiJg KUIBKOCTI HaOpaHMX OalliB HA MOMEHT
MPOBEACHHS KaJleHJapHOT0 KOHTPOouTIO BianoBiaHo 10 BuMor KIII im. Iropst Cikopcebkoro.

Jnst oTpuMaHHS «3apaxOBaHO» 3 MEpIIOl MPOMiKHOI arectamii (8 THXKAEHb) CTYIEHT Mae
onepxxkatu He MeHIIe HiK 60% BiICOTKIB OamiB 3a KOHTPOJIbHI 3aXOAH, L0 BiAOYIHCH A0 Yacy
aTecraiii.

JUis oTpuMaHHS «3apaxoBaHO» 3 Jpyroi mMpoMixkHOI aTecrtamii (16 THXIEHb) CTYAEHT Mae
ojepx)atu He MeHuie HiX 60% BinCOTKIB OamiB 3a KOHTPOJIbHI 3aXOAM, IIO BiAOYJTHCH 10 4acy
aTecTarii.

CemecTpoBHii KOHTPOJIb
CemecTpOBHM KOHTPOJIEM BBKAETHCS €K3aMEH.

OuiHlBaHHS Ta KOHTPOJIbHI 3aX011
Petitunr crynenta 3 muctumiinu (P/]) dopmyerscs sk cyma 6aniB MOTOYHOI yCHIIIHOCTI
HaB4aHHS - crapTtoBoro peitunry (PC) ta ex3amenariitnux 6ainis (PE):
P1=PC + PE.
Po3wmip craproBoi mkamu PC = 60 Ganis.
Po3mip exzamenarniiinoi mkamu PE = 40 Gais.
Po3wmip mikamu peiitunry 3 nucuuriiau PJ] = 100 Gamis.

CrapToBHii peUTHHT CTYAEHTA 3 TUCLMILIIHY CKIaJA€eThes 3 OAJIB, 10 OTPUMYIOThCS 3a:
1) poboty Ha 6 TaGOpaTOPHUX 3AHATTSAX;

2) MOJyJIbHY KOHTPOJIbHY pOOOTY y BUIIISAI 4 TECTIB;

3) PT'P.

IHdopmaris o nepepaxoBaHUM ITyHKTaM, 3BEJCHA B TAOJIHUIIIO

Ne KoHTponbawmii 3axi Makc 6an  Kin-te  Bceboro

3/m

1.  PoOota Ha 1abopaTOpPHUX 3aHATTAX 4 6 24

2. Tect B Mexax MOAYJIbHOI KOHTPOJBHOI 3 4 12
poboTtu

3 PI'P 24 1 24

3.  Ex3zamen 40 1 40
Bceworo 100

B Tabnumi HaBeaeHI MaKCUMAJIbHI 3HAUEHHS 0ajIiB 3a BIIIOBIAHE 3aBIaHHS.



3a mabopaTopHi poOOTH CTYIEHTOM OTPHUMYETHCS KUIBKICTh OalliB, MpOMOpIiHA OIIHII:
100% MmaxcuMabHOI KIJBKOCTI 0ajiB BiAmoBigae omiHI BiaMiHHO, 60% MaKCHMAaJbHOI KiJBKOCTI
OayliB BIJIMOBIJA€ OIIHIN JOCTaTHHO. YMOBOIO MAaKCHMAJILHOI OIIIHKH ISl J1abopaTopHOI poOOTH
€ BHMKOHAaHH$ JOMalIHbOi poOOTH A0 1abopaTOpHOi poOOTH, BIANOBIAb HA BCl MUTAHHS MO METOIUIII
MIPOBEICHHS BUMIPIOBaHb 1 0OCHOBAM POOOTH MPUCTPOIO, IO BUMIPIOETHCSA, IPOBEICHHS BUMIPIOBAHb,
oopmIIeHHS 3BITY BIMOBIJHO 10 BUMOT 3 BUCHOBKaMHM 10 OTPUMAHHUM pe3yJibTaTaM, BiAMOBIIb HA
3axXHCTi POOOTH.

HaGpani 6amu 3a Tect B Mexax MKP macmraOyeTbest 10 MaKCUMaTbHOT OLIHKA B 3 Oai.

BukoHaHHA Ta 3aXUCT po3paxyHKoBo-rpadiuHoi pobotn (PI'P) Hanae Taki 6anm:

By3bkocMyroBe y3ropkeHHs

- 0E3MOMMIIKOBE PO3B’SI3aHHS 3aBJIaHHS 9
- PO3B’sI3aHHS 3 HEICTOTHUMH ITOMHJIIKaMHU 6.5
- pO3B’sI3aHHS 3 TOMMWJIKAMHU 4.5
- He3aI0B1IbHE a00 HECBOEYACHE BUKOHAHHS 0
- 0e3MOMMIIIKOBA BiMOBiAb pu 3axucti PI'P 9
- BiAnoBiAh npu 3axucti PI'P 3 HeCyTTeBUMU OMUITIKAMU 6.5
- BiAnoBiae npu 3axucti PI'P 3 momunkamu 4.5
- meHtre 50% BIICOTKIB BiAIIOBiAEH HA TUTAHHS 0

[IIupokocMyroBe y3roaKeHHs

- 0e31IOMUIIKOBE PO3B’sI3aHHSI 3aBIaHH 6
- pO3B’sI3aHHS 3 HEICTOTHUMH TOMUIIKAMH 4.5
- pO3B’sI3aHHS 3 TOMUIIKAMH 3
- He3aI0BLIbHE 200 HECBOEYACHE BUKOHAHHS 0

Jlnst TOro, 100 OTpUMATH HAMBUILUM PEHTHHT, CTYJeHTY NMOTPIOHO OpaTH aKTUBHY y4acTh B
7a00paTOPHUX 3aHATTSX, AaKTUBHO JONOBHIOBATH BIJMOBIJI IHIIMX CTYAEHTIB, YITKO # JIOT1YHO
BUCJIOBJIIOBATH BJIACHY IMO3UIIIO 3 AUCKYCIHHMX NMHUTaHb, cBoeyacHO BUKOHyBaTH MKP. Crynenty
TAETHCS OJTHOPA30Ba MOXKIINBICTh BUKOHAaTH MKP.

J1o 3HMKEHHS! PEUTHHTY CTyJIeHTa NPU3BOAUTh: HeBUKOHaHHS MKP; HeHanexHa miAroTroBka
710 1a00paTOPHUX 3aHATh; HETOYHOCTI, HEMMOBHOTA, TOMWJIKH Y BIATOBIISIX UM TPYHTYBaHHSAX Ha HE
JIOCTOBIPHHX JDKEpeT.

Buknanay owiHoe po6OTY CTyI€HTa Ha KOXKHOMY JJAOOpPaTOPHOMY 3aHSTTI Ta BUCTABIIsA€ Oau
3a poboTy Ta pesynbratH npoBeaeHux MKP no monymio «Ilotounuit koHTposb» EnekTpoHHOr0
Kamiycy. Pe3ynbpraté mepmioro i Ipyroro KaJeHAApHOTO KOHTPOJIO 3aeXaTb BiJl MOTOYHOTO
pPEUTHHIYy CTyJIEHTa M 3aHOCATbCA BUKIaAaueM [0 Monyiao «KaneHpapHuii KOHTPOJIBY
EnexkTpoHHOT0 KaMIycy Ha BOCBMOMY i IIICTHAALSATOMY THXXHSIX HABUYAHHS BiJIIOBITHO.

CTyneHT MOXKe OCKap»XHTH OLIHKY BUKJIa/1a4a, TIOJABIIH BiIOBITIHY CKapry BUKJIagady HE
MI3HIIIE HACTYIMHOTO JIHS IMICIsA O3HAMOMJIEHHS CTYACHTAa 3 BHUCTABIICHOIO BHUKJIAA4€M OIIIHKOIO.
Ckapra po3risaTuMeTbes 3a IpoLeypaMH, BCTAHOBIEHUMH YHIBEPCUTETOM.

YMOBH 10NYCKY 10 CeMeCTPOBOr0 KOHTPOJIIO
HasiBHicTh kinbkocTi OaniB He MeHie 30 GaniB, 3aXHUCT BCix 1abopaTopHUX pobiT, 3pobdiaeHa
1 3axumiena PI'P.



3aBmaHHS Ha €K3aMEH CKJIAJAae€ThCs 3 JBOX MUTaHb 3 TMEPeNiKy, L0 HaJaHUH Yy
iH(}opMaIiiHOMY TaKeTi JUIsl KPEAUTHOTO MOJTYJIS.

KosxHe muTaHHS OIIHIOETHCS MaKCUMyM y 20 Oau.

BinmoBigs Ha KOXKHE TE€OpPETUYHE MUTAHHS HA/Ia€ Taki Oanu:

- oBHA BiANOBiAh (He MeHmIe 90% noTpiOHOI iHpopMmarii) 20

- TOCTAaTHHO TIOBHA BiANOBIAh (He MeHIIe 75% moTpiOHOi  iH(opMarii abo He3HauH]| 15
HETOYHOCT1)

- HemoBHa BiAMOB1b (He MeHie 50% noTpibHol  1H(OopMarlii Ta JesiKi TOMUIIKH) 10

- He3a10B1JIbHA BiAMOBIIb 0

MaxkcumanbHuil 0a 3a ek3aMeH ckiagae 40 oanis.

Tabauus BiAnmoBiAHOCTI peHTMHIOBHUX 0aJ1iB OLIHKAM 32 YHiBEPCHUTETChKOIO HIKAJIOK0:

KinbkicTh 0a1iB Omninka
100-95 BigMmigzo
94-85 Hyxe nodpe
84-75 Ho6pe
74-65 3a10BIIEHO
64-60 JocraTHbO
Mesnrte 60 He3anoBuisHO
He BHKOHaHI yMOBH JIOMYCKY He nonymieno
9. JonatkoBa indopmanis 3 TUCHUILTIHA (OCBITHHOT0 KOMIIOHEHTA)

Pexomenaauii ctryneHTam

[Tparroroun Ha JEKIii CTYJEHTY BapTO 3aIIMCyBAaTH OCHOBHI TEPMiHU Ta MOHATTS, (DiKCyBaTH
TOJIOBHI TOAIl 3ampONMOHOBAaHOI TeMM, KOHCIEKTYBaTH y3araJlbHEHHS Ta BUCHOBKH, SIKI POOHTH
Bukiagad. Lleit marepian ctaHe B MpUTOI MiJ Yac MiATOTOBKHU A0 1abopaTopHuX 3aHsTh, MKP.

l'otyrounch 10 1a00paTOPHOTO 3aHATTS CTYJCHT Ma€e OOOB'SI3KOBO OINPAIIOBATH JICKITIHHIA
MaTepian MeBHOi TeMu, Oa)kaHO O3HAHOMHUTHUCH 3 JOJATKOBUMH pecypcamu B Mepexi. [lpu
BUHUKHEHHI IMMTaHb, BUSBJICHHI HE3PO3yMIINX MOJIOKEHh HEOOX1THO OOTOBOPHUTH X 3 BHKIIQJTaYeM.
Ha naGoparopHOMY 3aHSATTI KOXKEH CTYJCHT Ma€ HaMaraTUCs BJIACHOPYY OBOJIOJITH THMH
MPAaKTUYHUMH HaBHYKaMHU, SIKUMH € MOYKJIMBICTb OBOJIOAITH. He ¢ BiAMOBIATHCH BiJ BiJIMIOBIII HA
NMATaHHS BUKIagavya. HaBiTe AKIO CTyACHT HE 3HA€ BIAMOBIiI, MOIIBHO CIPpOOYyBaTH BiAMOBICTH,
BUCJIOBUTH CBOIO AYMKY, BUXOJSYU 3 BIACHUX 3HAaHb, JOCBiNy, JIOTIKM 3amuTaHHs Tomo. OgHaK,
BapTO MaM'sITaTd, 1[0 HE3HAHHS MaTepiady AUCUUIUIIHU € CYTTEBUM HEAOJIIKOM pOOOTH CTYIEHTA 1
OyJie HEraTWBHO BIUIMBATH HA HOTO 3arajibHUi peHTHHT. BiAmoBiganpHe CTaBICHHS /IO MiJTOTOBKU
Ha KOKHE JIaopaTOpHE 3aHITTS Ja€ 3MOTY HE JIMIIE MPAaBUIHHO 3aCBOITH HaBYAIBHUI MaTepial, aie
1 36KOHOMHTH 3YCHJUIS TTPH IMPOXOKEHHI CEMECTPOBOTO KOHTPOJTIO.

Crynenram Moske OyTH 3apaxoBaHa TeMa Kypcy MpH HasiBHOCTI cepTH(]IKaTiB MPOXOHKEHHS
JTUCTAHIIMHUX YH OHJIAMH KyPCiB 32 BIAMOBITHOIO TEMATHKOIO.

JucTanuiliHe HABYAHHS
MoBe CUHXpOHHE Ta ACMHXPOHHE TUCTaHIlIIiHe HAaBYaHHs 3 BUKOPUCTAHHAM IUTaT(opm
s Bineo-koH(pepenuit (Google Meets, Zoom, TOIIO) Ta OCBITHROI MIATPOPMHU IUCTAHIIIITHOTO
HaBuaHHs «Cikopcekuit» (Moodle).



Inkaro3uBHE HABYAHHA
[HKJTI03MBHE HABYAHHSI 10Ty CKA€THCS.

Po6ouy nporpamy HaBuaabHOT AUCIUILTIHY (CHUITA0YC):
Cxuaas: nonent kadenpu PI, Bacunenko JImutpo OnekciiioBuy

YxBaJjieno: kadeaporo pagioerxkenepii (mporokoa Ne 06/2025 Bix 17.06.2025 p.).

IMoromkeno: Meroauanotro pagoro PT® (mpotoxos Ne 06/2025 Bix 26.06.2025 p.)



