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1. Onuc HaBYAIbHOT AMCUMILTIHK

HalimenyBannus
ITOKa3HUKIB

lanmyss 3HaHb, HanpsIM
I ITOTOBKH, OCBiTHBO-
KBasTiiKaliiHui piBeHb

XapakTepucTuka
HaBYaJIbHOI JUCUMUILIIHI
(neHHa ¢opma)

Kinekicte kpeauris — 4,5

["anmy3sb 3HaHb
27 «Tpancropry.

nepinui (6akanaBpch-
KHIA).

Mopaynis — 2 [uxka migroroku
2021/2022
3MmicTOBHX MomyJTiB —4
InmuBinyansHe CneuianbHocTi: Cemectp
HayKOBO-JIOCIIiAHE 272 «ABiauiiiHui TpaHc- 6
3aBJaHHS OPTY.
(Ha3Ba)
3araibHa KiBKiCTh TOOUH Jekuii”
J€HHAa:— KIJBKICTb TOJUH
ayIUTOPHUX 3aHATH / 3ara-
JbHA  KUIBKICTB  TOJHMH—
76/165
KinekicTe TwxHEBUX romuu | OcBiTHI [IpOrpamu:
Juls IeHHOI OpMM HaBYaH- | [HTeneKTyabHi TpaHC-
Hil: ayTUTOPHUX/ CaMOCTiii- | IOPTHi CHCTEMH 38 rog.
HOI pobOTH CTymeHTa —
4/4,68
IlpakTuyni D
19 ron.
Jla6oparopsi '
19 rop.
Camocriiina po6ota
PiBeHb BHIIOT OCBIiTH: 89 rox.

Bug xoHTpomo

3aIiK

Ipumirka: CniBBiAHOMEHHS KiTBKOCTI FOUH ayJIuTo

HOBHTL JUtst IeHHo1 GopMu HaB4aHHS — 76/89.
Aym/ITopHe HABAHTAKEHHS MOXe OyTH 3MeHIIeHe aGo 36iibIIeHe Ha OxHY TOIMHY B 3aJI€)KHO-

CTi BiJl pO3KJIajly 3aHSTb.

PHHX 3aHATB 10 CAMOCTIHHOI po60oTH CTa-




2. Mera Ta 3aBJaHHS HABYAAbHOI AHCHHILIIHA

Mema e6ueuenna — BupyeHHs 3arampHHX dyHKuid Ta apxiTekTypu
KOMIT FOTEPHUX MEpPEX JIOKATBHOTO Ta II06aIbHOTO MaciTabiB, a TaKoX Mepexe-
BHMX NPOLIECIB Ta TEXHOJIOTIH Ha (i3MuHOMY piBHi Ta JOTIYHOMY piBHI MapIIpyTH-
3alii Ta MPOTOKOJIIB.

3a60anna — OCHOBHMMM 3aBIAHHSMH BHBYCHHS AUCUMILTIHA «BopToBi Me-
DeXi HaBirallitHUX CHCTEM» € € PO3BUTOK HABHYOK IIPOEKTYBaHHSI OCHOBHHX THITiB
KOMIT’FOTEPHUX Mepex. KoH(irypamii ta 00CITyroByBaHHSI MEPEKEBOT0 06IaHAH-
Hs. pOOOTH 3 MEPEKEBUMHU CEPBICAMH. OLIHIOBAHHS Ta 3a0e3eueHHs 3a1aHOTO pi-
BHsI MEPEXeBOI Ge3IeKy.
3riiHO 3 BUMOTaMH OCBITHBO-TIpodeciiiHoi IIPOrpaMHu CTYJEHTH IOBUHHI J10-
CAI'TH TaKUX KOMIETEHTHOCTEH:
3K1. 3paTHicTs 10 abCTPaKTHOrO MUCJIEHHS Ta aHayi3y.
3K2. 3narHicTs 3acTocoByBaTH 3HAHHS Y IPaKTHYHUX CUTYaL[isX.
3K4. 3nartHicTs BuMTHCS i OBONIOAIBATH CYy4YaCHMMH 3HAHHSIMH.
3K5. 3parnicte 1m0 mouryky, o6poGnenss Ta aHanizy iHpopmauii 3 pizHux
TDKEpelL.
3K6. HaBHuku BHKOpHCTAaHHS iHOpMaLliHUX | KOMYHIKALiHHUX TexHO-
JIOTiH.
3K7. 3patHicTs npuiiMati o6rpyHTOBaHI pillIeHHS.
3K8. BusHaueHicTh i HamoJIerMBicTs 100 IMOCTABJIEHUX 3aBOAHb 1 B3ATHUX
000B’SI3KiB.
OK6. 3maTHiCTh BUKOPHCTOBYBaTH st BUPILIEHHS NpodeciHHUX 3aBaaHb
Cy4acHi TeXHOJIOTI] y ramysi aBToMaru3anii
®KS. 3pmatHicTh KOpHCTYBaTHCh 6a30BHMU KOMIT'IOTEPHUMH Ta iH(OpMa-
LIHHAMH TEXHOJIOTISAMH [Tl BUpILLEHHS npodeciiHuX 3aBIaHb

Miskaucuuniinapsi 38’ si3ku:

IlepexymoBy 115 BUBYEHHS JaHO1 JUCLIMILTIHU:
Buina maremaruka: nudepenuiansue Ta IHTerpanbHe 0GYUCITIOBAHHS; NOCTiKEH-
Hsl GyHKUiH Ta n06ynoBa ix rpadikis; MmaTemMaTH4Ha CTaTHCTHKA. Di3MKa: ONTHKA.
Indopmaruka: pisHoMaHiTHI MOBH IIPOrpaMyBaHHsl.
Jluciuiutina miaTpuMye HacTymHi Kypew:

— MIiKpoKOHTpOIEpH B cHCTEMaX ynpasiinHs. Teopis aBTomaTuusOroO ynpasininas. Cuc-
TEMH YIPABIHHS JTiTATBHUMHE arapaTaMH. Teopis uudposux cucrem ynpapminms.



3. Ilporpama HaBYaJBLHOT JHCHHILTIHH
Moayas 1

3Imicmosuii modyne 1. 3azanvhi pynkyii ma npuHyunu nodyoyeanus
Komn’romeprux mepesc.

Tema 1. 3aranmbHa XapakTepuCTHKA MepeXeBHX OGUHCIIOBAILHHX T4
KOMII'FOTEPHHX TEXHOJIOTIiA.

ITorpe6a y 064nCIIOBaNIPHAX TEXHOJIOTISX. ITorpeba y TenekoMyHikamifHux
TexHounorisx. [TaketHa 06pobka faHuX. baratorepmMinansHi cuctemu. BUuHUKHEHHS
Ta  ©BOMIOLiA  KOMI'IOTEDHHX  MEpeK. Konseprenuis  indopmaniiianx
KOMIT' JOTEPHHX MEPEX Ta MePCIEeKTHBH iX PO3BHTKY.

Tema 2. OcHoBHI NpuHIKIH 06y I0BH KOMII FOTEPHUX Mepex
Ipocrima Mmoxens Mepexi 3 1BOX koMM’ I0TepiB. CyMicHe BUKOpHCTaHHS pecypciB.
O6min nanumu. Ilepudepiiini npucTpoi. Mepe:xesa onepauiiina cucrema. Mepe-
*keBl Jonanku. Tornonoris. MapmpyTusauis. Indopmariiitti motoku.

Tema 3. Apxitextypa Ta cranapTH3aLis KOMII FOTEPHUX MEPEXK.
Jlekommo3uLis 3ana4i MepeskeBoi B3aeMoii. IIpoTokon i cTek mpoTtokoiry. 3aras-
Ha  xapakrepuctuka Mogmeni OSI.  Cranpaprusamis — Mepes. IIpuknagm
KOMIT’FOTEPHUX MEPEX.

Tema 4. 3aranbHi XapakTepUCTHKH KOMIT OTEPHUX Mepexi.

OcHoBHi BUMOTH 110 Mepesxi. Cy6’eKTHBHI OLIHKH SKOCT Mepexi. CtaThucTuyHi
OLIIHKHU SKOCTi Mepesxi. 3aTpumka makertis. IIIBMaKicTS nepenavi gaHux. BigmoBo-
CTIHKiCTh, MacIITabyBaHHs, CyMiCHICTb.

Mooynsnuii konmpons. Monynsaa po6ora 1.

3micmoguii modyns 2. Texnonozii komn ‘lomeprux mepesc na izuunomy PDIGHI.

Tema 5. ®isnuni xapakTepUCTHKH KaHAIiB 3B’A3KY.
Di3uyHe CcepeloBMINE Iepefadi CUIHATIB. IlepBunHi NiHil Ta KaHamu 3B’s3KY.
Anaparypa nepenapanns nanux. CHeKTpaIbHUI aHATI3 CHIHATIB. Cmyra npormyc-
KaHHS Ta IIPOIyCKHA 31aTHICTb.

Tema 6. Excrutyatauiiini xapakrepuctiky Jimiii 3B’S3KY.
XBUJILOBUH OMIp Ta 3aTyXaHHS. 3aBaIOCTIHKICTD Ta IOCTOBIPHICTb. BiT Ta Gomu.
Tunu xaGenis. ExpanyBanus. CTpyKTypoBaHi kabelbHi CHCTEM.

Tema 7. Monynsuis curnaiis ta METOJH KOAYBaHHS JaHUX.
Tunu Ta MeTomu Momynsmii. Mopnynsiiss aHanoroBUx CHUrHais. JuckpeTtusanis.
Monynsuist AuckpeTHHX cHrHAIB. Konysanns. Bubip cniocoby xoxysanus. Tunu
kozi. Ilorenniiiuuii xon. Bimomspre KolyBaHHA. IMIynbcHuit ko, Manuectepcs-
kui xo1. Hagnmumkoswuii ko,

Tema 8. MeTonu MynsTHILIEKCYBaHHS HaHUX.
CxpemOmroBaHHS Ta KoMmmpecis naHux. BusiBieHHS Ta KOPEKIIisl MOMUIOK. Myi1b-
THILIEKCYBaHHS Ta KoMyTais. Merogu FDM i WDM. Pesxxumu poboTu KaHaiy.
Modyavhuii konmpons. MopynsHa poGora 2.



Moayas 2

3micmosuit modyns 3. Texnonozii 6e3nposionux komn ‘tomeprux mepear.

Tema 9. [lpuHuunm Ge3nposigHoi nepeayi qaHwX.

Ilotpebu Ta mepeparu Ge3npoinHux Mepex. DisuuHi OCHOBH 6e3mpoBigHoi
nepenadvi. EnexTpomarsiTai xBuii Ta B3aemopii. Panionianazonu. Pagioyactorauii
pecypc Ta JileH3yBaHHS.

Tema 10. Texnomnorii 6e3npoBigHOT nepenavi JaHuXx.

JIBOTOYKOBHII Ta GaraTOTOYKOBHIA 3B'S30K. ['eocranioHapHi cynyTHHKOBI cu-
cTeMH. IHII CymyTHHKOBI cucTeMu. TexHomOrii ITMPOKOCMYIOBOIO CHTHANY Ta
CTPUOKOMNOAIOHOTO MEPECTPOIOBAHHS YaCTOTH. Posmmpenns cnexrpy. Konose po-
3HO1IEHHS JOCTYILY.

Tema 11. Ilpuknanu Ge3npoigHux KOMII JOTEPHUX MEPEXK.

Mepexi IrDA. Mepexi Bluetooth. Mepexi Wifi. Mepexi WiMax. Crinbau-
KOBI Mepexi.

Moodynsnuii konmpons. MopynsHa po6ora 3.

3micmosuii Mooy 4. Tunogi apximeKkmypu Komn’1omeprux mepesc.

Tema 12. Komyrosani mepexi Ethernet.

Jloriuna cTpykTypusauis Mepex u MocT. Anroput™ nposoporo mocta IEEE
802.1D. Tomonoriuni o6MexeHHs mpu 3aCTOCYBaHHI MOCTIB B JIOK&IbHUX Mepe-
xax. Komyraropu (Ilapanensua komyTarist). J(BoGiunuii pexum pobotu. Hebio-
Kytodi koMyTatopu. Bopots6a 3 nepesantaxennsmu. Hapeneni IU(pH 010 KO-
myraropis. llIBuakicHi Bepcii Ethernet: Fast Ethernet. Gigabit Ethernet. ITpo6iaemu
CYMICHOCTI. ApXiTeKTypa KOoMyTaTOpiB. KoHCTpyKkTHBHE BHKOHaHHS KOMYTaTOpiB.

Tema 13. Anpecariist Ta MapiupyTi3aris y Mepexi TCP/IP.

Crex npotokoniB TCP/IP. Tunu anpec crexa TCP/IP. Jlokansmi aapecu. Me-
pexesi [P-anpecu. [lomenni imena. ®opmar IP-ampecu. Kitacu IP-anpec. Oco6nusi
IP-ampecu. 3acTocyBaHHS Macok npu IP-anpecanii. Ilopsinox npusnauenns IP-
azpec. IIpusHavyeHHs aapec aBTOHOMHOI Mepesi. Llentpanizosane posmoninenns
anpec. IIporokon no3Bomy anpec. ITporokon Proxy. Cuctema DNS. Cxema po6oru
DNS. Ilporokon DHCP. Anropur™ pumamiusof anpecanii. ®opmar IP-nakera.
Cxema IP-mapuipytusanii. Ta6nums MapuipyTu3anii. Mapmpyrusamis 3 BUKOPHUC-
TaHHSM MacoK. PparMeHTanis nakeTis.

Mooynvnuit konmpons. Mopynsha po6ota 4.
4. CTpyKTypa HaBYa/IbLHOI AHCHMILIIHA

Kinekicts rogun
HasBwu 3micToBux

MOJIYJIB i TeM
JeHHa Gpopma 3a04Ha opma




yCBOTO

y TOMY 9HCIIi

1

Tema 1. 3aransna
XapaKTEpUCTHKA Me-
PEXEBUX OOUYHCITIO-
BaJIbHHX Ta

KOMII FOTEPHHX TEX-
HOJIOTIH.

Tema 2. OcHoBHi
IPHHIUIIK D00YyI0-
BH KOMIT IOTEPHHX
Mepex

14

Tema 3. Apxirekry-
pa Ta CTaHJapTH3a-

1isl KOMIT FOTEPHHX

Mepex

16

Tema 4. 3aransbhi
XapaKTepUCTHKH
KOMII IOTEPHUX Me-
pexi.

12

Pa3om 3a 3micTo-
BHM Moay.Jiem 1

1

Tema 5. ®@i3nuni xa-
PaKTEepPHCTHKH KaHa-
JiB 3B’53KYy.

Tema 6. Excrutyara-
iHHI XapaKTepuc-
THKH JIHIH 3B’53KYy.

18

Tema 7. Moaynsauis
CUTHAJIIB Ta METOIH
KOJyBaHHS JaHUX.

Tema 8. Meroau
MYJIbTHIIIICKCYBaHHS
JTaHUX.

10

Pa3zom 3a 3micTo-
BHM MOJYJIeM 2

44

12

13




1 2 3 7 819110111213
Tema 9. [Mpunnunu
Oe3npoBigHOT 1Eepe- 15 2 8 - = - = = —
Jladi TaHuX.
Tema 10. Texnomorii
Oe3mpoBiHOT mepe- 10 2 8 | = |- - -1-1|-
Jladi JaHHUX.
Tema 11. Ilpuknanu
6e3np’0131)1m1x 19 4 L e e
KOMII FOTEPHUX Me-
eK.
Pa3om 3a 3micro- 44 8 2
BHM MojayJiem 3 = ] =] = = | — || =
1 2 3 ¥ 819110 |11 ] 12|13
Tema 12. Komyro-
BaHi Mepexi 12 4 8 -|=-1 -1 -=-1-1 -
Ethernet.
Tema 13. Anpecanis — | ] = _ _ _
Ta MapUIPyTH3AIlis y 18 4 8
Mepexi TCP/IP.
Pa3zom 3a 3micro- 30 8 1w === - - -
BHM MoayJiem 4
Yeboro roqun 135 32 1 | - M |=]~] = = [ = | —
S. TeMH ceMiHapCLKHX 3aHATH
No 3/m Hasga temu KinbkicTs
rOOUH
1 He 3amnanoBano -
6. TeMH NpaKkTHYHHX 3aHATH
Ne Ha3Ba Temu Kinekicts
3/m TOJHH
1 | Anpecauis i MapuipyTusanis B Mepexax 4
2 | OTpuMaHHs NpaKTUYHHX HABMKIB CaMOCTIHHOLO CTBOPEHHS Me- 4
PEXi Pi3HHX TOIOJIOTIH.
3 | Texuonorii 6esaporoBux mepex. Disvunmit piBEHb MPOTOKOIIB 5
IEEE 802.11
4 | Anpecauis Ta MapmpyTu3anis y mepexi TCP/IP 6
Pazom 19
7. Temn 1a60paTOPHHX 3aHATH
Ne Ha3zga Temu Kinbkicts
3/m TOJIUH
| | BuBuenHs nakera NetCracker Pro. [ToGynoBa HaiinpocTimoi so- 4




KaJIbHO1 Mepexi

2 | OcHOBHi NpUHIHMIK 110GYI0BA KOMII'IOTEpPHHX Mepex. ApxiTek- 4
Typa i CTaHAPTH3allis KOMII'FOTEPHHX MEPEX.
3 | Ilo6ynoBa IOKaIbHOT 0GYHUCTIOBAILHOT MEpEXi 3 BAKOPHUCTAHHSIM 6
TexHouorii Ethernet. Meroau nocrymy B nokansaux Mepexax
4 | IloGynoBa JIOKaIbHUX OGYHCITIOBAILHUX MEpPEX 3 BHUKOPHUCTAH- 5
HiM TexHojori# Token Ring i FDDI
Pazom 19
8. Camocriiina po6ora
Ne Ha3Ba temu Kinbkicts
3/m TOIMH
1 3aranbHa XapaKTEPUCTHKA MEpEXEBHX OGUMCITIOBATLHHX Ta 3
KOMIT FOTEPHHX TEXHOJIOTIH
2 | OcHOBHI nIpHHIMNK TO6YI0BH KOMIT'YOTEPHHX MEpEX +
3 | ApxiTeKTypa Ta CTaHIapTH3aIis KOMII'YOTEPHHX MEPEX 6
4 | 3arabpHi XapaKTepHCTHKH KOMIT FOTEPHHX MEpPEXi 8
5 | ®Pi3u4Hi XapaKTEpUCTUKH KAHAJIIB 3B’SI3KY 6
6 | Excrutyaraniiisi XxapakTepiCTHKH JTiHik 3B’SI3KY 8
7 | Mopynsiuis cHrHaniB Ta METOIM KOyBaHHS JaHHX 6
8 | MeToau MynbTHILIEKCYBAHHS JAHKX 6
9 | Ilpunuuny 6e3nposinHoi nepenaui qanux 8
10 | Texnonorii 6e3nposinHoi nepenaui ganux 8
11 | TIlpuknagm 6e3npoBigHux KOMII FOTEPHUX MEPEK 10
12 | Jloriuna cTpyKTypu3aliist Ta KOMyTaLlisi 10KaTbHAX MEpPEXK. 8
13 | Anpecauis Ta MapuipyTu3aris y mepexi TCP/IP 8
Pasom 89
9. InauBiayaJjabHi 3aB1aHHs
Ne 3/m HasBa temu Kinbkicts
T'OOUH

He 3amianosano

10. MeToau HaBYaHHS

IIpoBeeHHS ayIUTOPHUX MNeKuiif, n1abopaTopHUX 3aHSITh, IHAUBIyaTbHi KOH-
CynbTamii (mpu HeoOXimHOCTI), camocTiiiHa po6oTa CTYJIEHTiB 3a Marepiagamy,
ory0IiKoBaHUMH Kadeaporo (MeToquuni HIOCIOHHKH).

11. Meroan koHTpo.I110

IIpoBesieHHs] TTOTOYHOTO KOHTPOIIO, MHCHMOBOTO MOJYJIbHOTO KOHTPOJIIO,
(iHa/bHUI KOHTPOIb y BUIISI 3aiKYy.

12. Po3noain 6aiB, siki oTpumyioTs CTYA€HTH (3aJIiK)

Cemectp 2
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HOTO‘IHe TECTYBaHHs Ta CaMOCTiﬁHa p060Ta I IICYMKOBI/Iﬁ TECT (3a_]1u() y BUIIAJIKY
Mozyms | Monyms | Mozyis | Moxyms BiIMOBH Biz 6aiiB TOTOYHOTO TECTy-
Nel N2 Ne3 Ned Cyma BaHHA Ta 0MYyCKY 0 3aJIKy
T2-4 T5-8 T9-11 T12-13
mno 5 mno 5 o 5 o 5 100 100
25 25 25 25
T1, ..., T13 — TemMu 3MicTOBHX MOZYITiB

13. Kpurepii ouinioBanHs 3HaHb

1. Ouinka ,,A” (90+100 6aniB) BHCTaBISETHCS CTYAEHTY:

1.1 sxuit TBepmO 3Ha€: OCHOBHI 3amayi Ta (yHKLiT KoMIT'FoTepHUX Mepex, 3a-
rajlbHy apXiTeKTypy JOKAbHUX Ta IM06ATEHEX Mepek, TeXHOIOTL] KOMIT FOTEPHHMX
Mepex Ha (Qi3HYHOMY piBHi, METOIM MOAY/ISALI] CHIHATIB Ta KOJIyBaHHS JaHUX, Te-
XHOJIOT1 KOMIT'FOTEPHUX MEpEeX Ha JIOTI9YHOMY piBHI.

IIpy 1BOMY CTYZEHT BUKOPHCTOBYIOYHM 3HAHHS 3 AUCLHMILTIHM, TIOBHO Ta Ipa-
BUJIBHO BIJIIOBi/la€ Ha BCi [IUTaHHs, 5Ki GyJIH NOCTaBIeH] nepex HUM. Y BCiX Bin-
MOBI/SIX CTYJIEHT, HEe [OIYCTHB CYTTEBHX HETOYHOCTEM, BUIBHO KOPHCTY€ETHCS Ha-
BYAJIbHOIO Ta HAYKOBO-TEXHIYHOIO JIITEPaTypOrO 3 MUTAHb AUCLIMIUTIHH.

1.2 Slxmii mposiBisie BMIiHHSA JIOTIY4HO i YiTKO CKIACTH CBOIO BIJINOBI b,
PO3B’SI3aTH TUIIOBY 3aJady Ta MPaKTHYHE 3aBJAHHS, a TAKOK BIANIOBiZIaTH Ha BCi
JOJATKOBI ITUTAHHS.

1.3 3MeHIeH s KiTbKOCTI GalliB B Meax OLIHKH ,,A” MOXJIHBe IIpU HETOY-
HHUX ()OPMYJIIOBAHHSX y BiTNOBIZSIX HA MOJATKOBI 3aIIMTAHHSL.

2. Ouinka ,,B” (83+89 6aniB) BucTaBseThCS CTYJIeHTY:

2.1 skt Mae OCTaTHLO IIMOOKi 3HAHHA 3 TEOPETUYHOI YACTHHHU AUCIIMII-
niny (1. 1.1), npaBAIBHO Po3B’si3aB NpakTU4He (1abopaTopHe) 3aBraHHs, aje Horo
BIJITOBIi/ll HE € YiTKHMH.

2.2 3MeHIIeHHs KiITBKOCTI 6aliB B MeXax OLIHKH ,,B” MoxHBe IIPA HETOY-
HOCTI Y ()OpMyJIIOBaHHSX Ta HENOBHUX BiAMOBIIIX Ha TEOpeTHYHI abo MpakTH4Hi
3alUTaHHS.

3. Ouinka ,,C” (75+82 6anu) BHCTaBISAETHCS CTYZCHTY:

3.1 Sxuit mMae TBepai 3HAHHS 3 TEOPETHYHO! YaCTUHH AUCLHUILTIHM (. 1.1),
PO3B’s13aB 3a/1auy NPaBHIILHO, ajle HepaliOHATEHIM CIIOCO60M, BUKOHAB PAKTHY-
He (J1abopaTopHe) 3aBaHHS, aje Horo BIJIOBI/Ii Ha €Ki 3aMUTaHHS He € MOBHHU-
MH.

3.2 3MeHIIIeHHs KiTBKOCTI 6aliB B Mekax OLIHKH ,,C” MOX/IHMBE 3a HETOYHi
BIJIMIOBI/Ii HA TEOPETUYHI TOAATKOBI 3aHTAHHSL.

4. Ouinka D (68+74 6anu) BicTaBIS€ThCS CTYZIEHTY:

4.1 SIxuit Bonoztie TeopeTHUHUM MaTepiaioMm (3 1. 1.1) B moBHOMY 06cs3i,
aJI¢ JI0IyCTHUB NMOMHUIKK Yy BUPILIEHH] 3afa4i abo MpaKTHYHOro (;1abopaTtopHoro)
3aBJIaHHSI, WOTO BIATIOBI/li HA 3aIIMTAHHS HE € TOBHUMH.
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4.2 3MeHIeHHs KiNbKOCTi 6alliB B Mekax OL[IHKH ,,D” MOJIHBE 332 HETOYHi
Ta HETIOBHI BIJIOBI/i Ha JOMATKOBI 3aIIUTAHHS.

5. Ouinka ,,E” (60+67 6aniB) BucTaBIsSETHCS CTYyZEHTY:

5.1 Slxuii B He BIEBHEHO BoJIOIiE TEOPETHYHUM MatepiaioM (3 1. 1.1), Bu-
pilIMB 3afady aGo NpaKTHYHE (maboparopHe) 3aBmaHHS 3 IpyOUMH OMHIIKAMH,
He BIITIOBIB Ha JesIKi JOAAaTKOBI 3aIIMTAHHS.

5.2 3MeHIIeHHs KiJTbKOCTI 6aIiB B MeKax OLIIHKH ,,E” MOXJTHBE 32 TOMIIKH
TIPH BIATIOBISIX HA 3alIUTAHHS.

6. Ouinka ,,FX”(1+59 6aniB) BucTaBnserscs CTYyZEHTY:

6.1 SIkuii He BoMOJi€ OCHOBHUMM NHTAHHSIMH TEOPETUYHOI YaCTUHH (3 II.
1.1), He po3B’s13aB 3amauy Ta He BHKOHAB NpakTH4iHe (1abopaTopHe) 3aBaHHs, He
BI/IMOBIB Ha GLIBIIICTh JOJATKOBHX 3aIIUTaHb.

6.2 3MeHIIEeH s KiIbKOCTi 6aliB B Mexkax OLiHKH » FX” MoxnuBe 3a rpy6i
TIOMUJIKM IIPY BiATIOBIAAX Ha 3aIIMTaHHS

14. Meroanune 3a6e3neyeHus

1. KoHcneKT nekuii 3 QUCHMILTiHY.

2. Metoau4Hi BKa3iBKHM i 3aBIaHHS 10 BHKOHAHHS NPaKTUYHKX 1 1abopaTopHUX
POOIT 3 TUCLMILTIHH.
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