HAIIOHAJIbHUI YHIBEPCUTET BIOPECYPCIB I IPUPOJIOKOPUCTYBAHHSI YKPATHU

Kadenpa koM’ toTepHIX HayK

iYpopManiiHUX

I'maszynosa O.I'.
5 2022 p.
«CXBAJIEHO»
HAa 3acifjaHHi Kadeapyu KOMIT IOTEPHUX HAyK
ITpotokomn Ne BT  » 20 p.
3aBigyBau kadenpu
s B. JI. T'ony6
S LA
«PO3TJISIHYTO»
I'apant OIT 121 «ImxeHepis MporpaMHOIo
3a0e3neueHHD)
rapant OIl
ﬂ ) JIsanenpkuii O.B.
JV

POBOYA ITPOI'PAMA HABYAJIBHOI JUCHUIIJITHA

CUCTEMMU KOMIT'IOTEPHOTI'O
EKOJIOI'O-EKOHOMIYHOI'O MOHITOPHUHI'Y

OCBITHBO-ITIPO®ECIHHA ITIPOTPAMA

«IHKeHepiss NPOrpaMHOro 3ade3neyeHHI»

3a cnenianabHicTiO 121 «IHKeHEpiss MporpaMHoOro 3ade3ne4eH s

rany3i 3HaHb 12 «IHdopmauiiiHi TeXHOJI0rii»

dakyabTeT iHGOpMANIHHUX TEXHOJIOTI

Po3po6Huk: mpodecop kadeapu koM IOTEpHUX HAyK, 1.T.H., pod. bymma O. B.

Kuis 2022



1 OMMUC HABYAJILHOI JMCLUATIJITHA
((CPICTeMI/I KOMH,I-OTepHOI‘O eKOHOFO-GKOHOMi‘lHOFO MOHiTOpI/IHI‘y»

I'any3p 3HaHb, cCHENiaJbLHICTh, OCBIiTHLO-NIPO(eciiiHa mporpama

l'any3b 3HaHB

12 Ingpopmayitini mexuonoeii

CoeniajbHICTh

121 «Inocenepisn npoepamnozo 3abe3nedentsy

OcBiTHBO-KBaITihiKALIHUNA PIBEHD

baxanasp

XapakTepucTHKA HABYAJIbHOI JUCIMIJIiHA

JeHHa opMa HaBYAHHS

Bun Bubipkoa
Cemectp 8
3arangbHa KUIBKICTh TOIUH 120
Kinbkicte kpenutie ECTS 4
KibKiCTh 3MICTOBHX MOTYJIiB 2
dopMa KOHTPOITIO eK3aMeH

IMoxka3HMKH HABYAJBbHOI AMCIHUTILIIHM JJI5 JeHHOI GOpMH HABYAHHSA

CaMOCTINHO1T pOOOTH CTYJI€HTA -

Pik miaroroBku 4
JlekmiiHi 3aHATTS 12 ron.
UTaGopaTopHi 3aHATTA 24 rog.
CamocriitHa poboTta 84 ron.
KinpKICTh THKHEBUX TOJWH UL JEHHOIL

(dbopMH HaBYAHHS: Ay TUTOPHHIX 3 ro.




HAIIOHAJIbHUM YHIBEPCUTET BIOPECYPCIB I
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1 OMUC HABYAJIbHOI TUCHUTIITHA
((CPICTeMI/I KOMH’IOTGpHOFO CKOHOFO-GKOHOMi‘lHOFO MOHiTOpI/IHI‘y»

I'any3p 3HaHb, cHENiaJbHICTh, OCBITHLO-NIPO(eciiiHa mporpama

l'any3b 3HaHB

12 Ingpopmayitini mexuonoeii

CoeniajbHICTh

122 «Komn tomepni inoicenepisy

OcBiTHBO-KBaITihiKALIHUNA PIBEHD

baxanasp

XapakTepucTHKA HABYAJIbHOI AU CHHUILIIHA

JeHHa opMa HaBYAHHS

Bun Bubipkoa
Cemectp 8
3arangbHa KIIbKICTh TOQUH 120
Kinbkicte kpenutie ECTS 4
KibKiCTh 3MICTOBHX MOTYJIiB 2
dopMa KOHTPOITIO eK3aMeH

IMoxka3HMKH HABYAJBbHOI AMCIHUTILIIHM JJI5 JeHHOT GopMHU HABYAHHSA

CaMOCTINHO1T pOOOTH CTYJI€HTA -

Pik miaroroBku 4
JlekmiiH1 3aHATTS 12 ron.
UTaGopaTopHi 3aHATTA 24 rog.
CamocriitHa poboTta 84 ron.
KinpKICTh THKHEBUX TOJWH UL JEHHOIL

(dbopMH HaBYAHHS: Ay TUTOPHHIX 3 ro.




2 META, 3ABJJAHHS TA KOMIETEHTHOCTI HABYAJIBHOI
JTUCHMILITHA

Metoro BuKIamaHHs AUCHUILUTIHK «CHCTEMH KOMII IOTEPHOTO €KOJIOTro-
€KOHOMIYHOTO MOHITOPUHTY» € OTpPUMaHHS CTyIACHTaMHd 3HaHb 3 00JacTi
pPO3pOOKH  amapaTypHO-TIPOrpaMHUX 3acO0IB  OOYHMCIIOBAJBLHUX CHCTEM IS
OTPUMaHHs, HAKOMUYEHHSA 1 OOpOOKHM E€KOJOTIYHOI Ta €KOHOMIYHOI iH(opMarlii.
Ile no3Boissie e(EeKTUBHO BHKOPHUCTOBYBATM KOMI'IOTEpH Ta iHGopMaIliitHi
TEXHOJIOT1i JIJIi MOHITOPUHTY TOTOKIB IHU(PPOBUX JaHUX Y PEXKHUMI pPeaTbHOTO
yacy. OBOJIOIHHS TAKUMH 3HAHHSAMH JI03BOJIMThH PEATI30BYBATH 3a/1a4l KOHTPOJIIO
Ta aBTOMAaTHU3aIll1 yIpaBITIHHS o0'ekTamu, B TOMY YHCIIL,
CLIbCHKOTOCTIOAAPCHKUMHM, 32 JOMOMOIOI0 KOMMI'FOTEPHOI TEXHIKU. Taki 3HaHHS
MaiOyTHIN CHeriaticT 3M0Ke 3aCTOCOBYBATH K IIPH MOJANbIIOMY HaBYaHHI, TaK 1
MICJIsl OTPUMAHHS BUILIOT OCBITH Y CBOiM MPOQeCiiHIN TiSITEHOCTI.

3aBIaHHA JMCLMIUIIHM TOJIArae y HaOyTTI TEOPETUYHHX 3HaHb Ta
dbopMyBaHHI TPAKTUYHUX yMiHb y cdepl OynoBu, GyHKIIOHYBaHHA Ta
paIioHAIbHOTO BUKOPUCTAHHS CYYaCHUX CUCTEM MOHITOPHHTY ¥ 1X €JIEMEHTIB.

Jucuurmtina «Cucremu KOMIT FOTEPHOTO €KOJIOT0-€KOHOMIYHOTO

MOHITOPUHTY»  3a0e3neuye  (QopMyBaHHS  Takux  KOMIETEHTHocTer (Y
BIJIMOBITHOCTI 13 CTaHJIapTOM BHUIIOi OCBITH 3a cnietianbHIcTIO 122 « Komn roTepHi
HayKn»):
3K1. 3gaTHICTh 10 aOCTPaKTHOTO MHCIJICHHS, aHAJI3y Ta CHHTE3Y .
3K2. 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYyAIISX.
3K10. 31atHicTh po3pOOISATH Ta YIIPABISTH IPOEKTAMH.
CK1. 3patHicTh 70 MareMaTH4HOTO (OPMYJIIOBAaHHS Ta JIOCTIIKYBaHHS
HETMIepEepBHUX Ta JUCKPETHUX MAaTEMaTHYHUX MOJeNeH, OOIPpyHTOBYBAHHS
BHOOpPY MeTOAIB i MiAX0AIB IS PO3B’SI3yBaHHSA TEOPETUYHMX I MPHUKJIATHUX
3aa4 y rajay3i KOMII’'I0TepHUX HAYK, AHAJI3y Ta iHTepIpeTyBaHHS.

CK3. 3aarHicTb 10 JIOTiYHOr0 MHUCJIEHHSI, MO0OYI0BHU JIOTIYHMX BHCHOBKIB,



BUKOPUCTAHHSA (OpMaJBLHUX MOB i Mojeseil aJrOpUTMIYHUX OOYHC/ICHD,
NPOEKTYBAHHS, PO3PO0JIEHHA M aHAJi3y AaJropuTMiB, OWIHIOBAHHA IX
e(heKTMBHOCTI Ta CKJIAJAHOCTI, PO3B’SI3HOCTI Ta HEPO3B I3HOCTI AJITOPUTMIUHUX
npo0ieM i aaeKBaTHOTO MOJICTIOBAHHS MPEIMETHUX OOJacTedl 1 CTBOPEHHS

MpOrpaMHuX Ta 1HGOPMAIIHHUX CUCTEM.

Y pe3yabrari BHBYEHHS HaBYAJIBLHOI [JUCHUIUIIHM CTYJ€HT TIOBHHEH
NMOKA3aTH MEeBHi NPOrPaMHi pe3yJbTaTH, a came

IIPS. IlpoekTtyBaTH, pPO3pOOJSATH Ta aHaNI3yBaTH aJIrOPUTMHU PO3B’SI3aHHS
O0OUHCITIOBAJILHUX Ta JIOTIYHMX 3a/lay, OILIHIOBAaTH €(EKTUBHICTh Ta CKJIAJIHICTh
QITOPUTMIB Ha OCHOBI 3aCTOCYyBaHHS (OpPMaIbHUX MOJENCH alrOpUTMIB Ta
00YHnCITIOBAaHUX (DYHKIIIH

IIP13. Bonoaitu MOBaMM CUCTEMHOIO MPOTpaMyBaHHS Ta METOJaMH PO3POOKHU
nporpaM, IO B3aEMOJIIOTH 3 KOMIIOHEHTAMU KOMIT IOTEPHUX CHCTEM, 3HATU
MEpEXHI TEXHOJIOTI], apXiTeKTypH KOMII IOTEPHUX MEpEeX, MaTh NPaKTUYHI
HABUYKH TEXHOJIOTIi aMIHICTPyBaHHS KOMIT IOTEPHUX MEPEXK Ta iX MpPOrpamMHOro

320€e3eYeHHS.



3 IPOT'PAMA TA CTPYKTYPA HABYAJIbHOI JUCIUILITHA

3.1 Jlexkuiiiui 3aHATTH

3micToBuii  moayar 1. ApxirekTypa cHCTeM KOMII'IOTEPHOIO

MOHITOPHHIY

Tema Nel. IIporpamHo-anapatypHi 3aco0M CHCTEM MOHITOPHHTY

Jlekuist Nel. Beryn. Meta Ta 3aBiaHHs IUCHMIUTIHUA. 3HAUYEHHS Ta MICIE
TUCIHUAILIIIHA B cUCTEMI IIATOTOBKH CIIEIIIAJTICTIB aBToMaTu3aril
CLTBCHKOTOCTIONAPCHKOTO BHpOOHUIITBA. [IporpaMyBaHHs KOMIT IOTEPHUX CHUCTEM
MOHITOPUHTY SIK IHCTPYMEHT YMPAaBIIIHHS MPOCTUMH 1 CKIAJHUMH CHUCTEMaMH 13
3aCTOCYBaHHAM OOYMCIIIOBAIbHOI TEXHIKM. CUCTEMHI OCHOBH apXITEKTYpH 3aC001B
MoHITOpuHry. KoayBaHHsi uncen. ApudMeTwuHI Ta JIOTIYHI OCHOBU OyJI0BH
KOMIT'IOTEPHUX  CHUCTeM. BHUKOpUCTaHHS  THUIIOBUX  KOMOIHAIIMHUX  Ta
MOCT1JOBHICHUX BY3JIIB 00UYHCITIOBATEHUX 3ac00iB. ApXITeKTypa
MIKPOIIPOIIECOpHOT cucTeMu. Mikpompoliecop. MikpomnpoliecopHa cHucTema.
OcnoBH1 (yskiionanbHi enementu. [llunana apxitekrypa. llluna nanmx. [lluna
aapec. llluna xepyBanHs. ['apBapacbka apxiTekTypa. ApxiTekrypa ¢pon-Heitmana.
[atepdeiicu. B3aemomiss enmeMeHTIB MikpomporiecopHoi cuctemu. [lam’gth
MikpompolecopHoi cuctemu. Agantepu. Koutponepu. [Toptu. MikpokoHTpoJiepu.
bynosa wmikpomnporecopa. CyuacHi mnporecopu, ix kiacudikamis. [ToHsTTS
apXiTeKTypu Ta MporpaMmHoi mojmeni. ['apBapachka apxiTekTypa. ApXITeKTypa
¢on-Heitmana. Mikpomnponecopu Intel cimeiictBa x86. Mikpomnpouecopu
Motorola cimeiictBa 680x0. OcobnuBocTti OynoBu 8-, 16-, 32- Ta 64-po3psiAHUX
MikponpouecopiB. CydacHi MIKPOKOHTPOJIEPH.

Jlexuist  Ne2. OcHOBM TpOrpaMyBaHHS MIKPOIPOLIECOPHOI CUCTEMH.

[Iporpamua Mopenp mporecopa. Buytpimui perictpu. Perictp mpamnopiiis.

Opranizariis nam’sTi MikporporecopHoi cucremu. Ctek. Oneparliiiina cuctemMa B



KOMIT'TOTepHUX 3aco0ax MoHITOpUHTY. [IoHATTS omepariiiiHoi cuctemu. Pecypcu
OOYHCITIOBAIHOT ~ TEXHIKH. Sapo orepariitHoi cuctemMu. Tunm sgep.
Komb6inoBaHuit miaxia 10 Oy 10BY sjipa onepariifHoi CUCTEMHU.

Jlexmist No3. Cucrema peajqpHOTO 4Yacy SK OCHOBa OyJoBH 3aco0iB

MoHiTOpHuHTY. [loHsATTS "peanbHuii yac", "poOoTa B peaqbHOMYy Macitadi dacy",
"omepalliifHi cucteMu peajibHOro 4acy". CuCTeMHu peajlbHOro 4acy JBOX THIIIB -
CHUCTEMH >KOPCTKOTO pEaTbHOTO0 Yacy 1 CHCTEMH M'SKOTO pEalbHOrO Yacy.
HusbkopiBHEBE mporpaMyBaHHsS MIKpOMPOIECOpPHOI cucTeMu. CucremMa KOMaH[
Mikpomnpolecopa. MoBa acembnepa. bygoBa mporpam Ha MOBI acemoOuepa.

CTBOpeHHs ITporpam Ha MOBI1 acemOJiepa.

3micToBuii Moayab 2. CTBOPEHHSI CHCTEM KOMII'IOTEPHOI0 €KOJIOIo-

€KOHOMIYHOI'0 MOHITOPUHIY

Tema Ne2. Peanizauisi cucteMu peajibHOro 4yacy (6 roauH)

Jlekmist  Ned. OmepariiiHi CHUCTEMH peaJbHOTO dYacy. ApXITEeKTypa

OTepaliifHOi CHUCTEMH peallbHOTO 4Yacy. ApXiTekTypa KiieHT-cepBep. Cepsicu
OTIepaIliifHOi CHUCTEMH peaNbHOTO Yacy. MeXaHi3MH CHUCTEMH pealbHOTO dYacy.
Cucrema npiOpUTETIB 1 AITOPUTMH JAUCTIeTYepU3allii. MexaHi3MH B3aeMOIIi Mk
3amayaMu. 3acobu st poboTu 3 Taitmepamu. [lapamerpu, 3a SKMMU OLIHIOIOTHCS
omeparliiiii cCUCTeMHU peanbHoro yacy. Yac peakiii cucremu. Yac nepexiatoueHHs

KoHTeKcTy. Po3mipu cuctemu. MoskiuBicte BukoHaHHs cuctemu 3 [1311 (ROM).

Jlexuist  NeS. TlonsTrss mnepepuBaHHS Ta OOpOOHMKA TE€pepUBAHHS.

Knacudikamiss mepepuBanb. TaOnuist BEeKTOpiB mepepuBaHb.  [IporpamyBaHHsS
nepepruBaHb. AIapaTHI TiepepuBaHHsS. ba3oBa cucTemMa BBEICHHS/BUBEICHHS
(BIOS). IlepepuBanus BIOS. O6nacti manux 1 Tabmuii BIOS. Ilporpamsi
nepepuBanHsa. Cuctemni ¢yukmii. [lpuamunu po3pobku npaiiBepiB. OCHOBHI

¢ynkuii moBu C mng pobotu 3 mepepuBaHHsAIMU. KoHTposiep mapaiesnbHOro



iHTepdeiicy. Kontposnep mnocninoBHoro intepdericy. KoHTponep nepepuBaHsb.
Kontponmep mpsmoro poctymy mo0 mam’sTi. HusbkopiBHEBE TporpamyBaHHS
CUCTEMHUX KOHTPOJIEPIB.

Jlekiiss No6. IHTerpairiss KOMIOHEHTIB CHUCTEM MOHITOpUHry. IIpakTnuna
peanizallisi CHUCTEM 13 JPOTOBOIO Ta OE3APOTOBOIO Tepeaadeto iHpopMallii.
Amaparsi margopmu. [Tpuniunm oOMiHy TaHUMHU B MIKPOIIPOILIECOPHIM CHCTEMI.
AnaparypHa miaTpuMka oOMiHy iH(opmariero. Kontponmepu st 3B’S3Ky 3
nepudepiinuM obnagHaHHsAM. DYHKIIIOHATBHI OCOOIMBOCTI KOHTPOJEPIB Ta ix
nporpamyBaHHs. [HTepdeiicu oOMiHy 1HGOpPMAIlEI0 B CHUCTEMAaX MOHITOPUHTY.
[Tpomucnosi iaTepdeiicu: CAN, AS-iatepdeiic. Iarepdeiic  RS-485, 12C.
«OpnonportoBi»  iHTepdericu: 1-Wire Tta i1Button. JlaBaui B cucTemax
MoOHITOpUHTY. JlaBau sk enemeHT cuctemMu. Knacudikamis aaBadiB. OCHOBHI
¢d13uKO-XIMIuHI €peKTH AaBayiB. AKTHBHI Ta NAcuBHI ceHcopu. KoHTakTHI Ta
O0e3koHTakTHI naBaui. JlaBaui temmeparypu. [IpakThuna peanizailisi CEHCOpIB.
Bizyamizauiga iHdopmanii B epraTU4HMX cucTemax. [HTepdeilic B cucremax

MOHITOpUHTY. CUMBOJIbHHM Ta MIKAJTbHUN 1HTEpGEHC.



CTpykTypa HABYAJBHOI JUCIUTLIIHA

Ha3Bu 3micToBUX
MOJIYJIIB 1 TeM

Kinekicts TOOHH

neHHa popma

3aouHa opma

Yy TOMY YHCIi

Yy TOMY YHCITi

THXHI | yCBOTO yCBHOI'O
n | m| mab | iHm| °p. n | m | mab| imm| ©.p.
1 2 3 415 6| 7| 8| 9 10f 11| 12| 13| 14
3micToBuit Monynb 1
Tewma 1. I[Iporpamuo-
amapaTypHi 3aC00H CHCTEM 8 60 6 12 40
MOHITOPHHTY
Pa3om 3a 3MicToBUM 8 60 6 12 40
Monaysem 1
3MicTOBUH MOIYTb 2
Tema Ne2. CtBOpeHHS
CUCTEM KOMIT'FOTEPHOI0 7 16 6 12 44
€KO0JIOTO-CKOHOMIYHOTO
MOHITOPHHTY
Pazom 3a  3MmicTOBUM 7 58 6 12 44
MOJyJIEM 2
Ycworo 15 120 | 12 24 84
4 TEMU JABOPATOPHUX 3AHATDH
No Kinbkictsb
/' Hasga temn
3/m TOJAVH
1 |OxopoHna i palioHaJIbHE BUKOPUCTAHHS BOJHOTO OacelHy 6
2 Po3paxyHOK cepeTHbOMICIYHOI 1 MAKCUMAaJIbHOT PO3paxyHKOBOT 6
KOHIIEHTpaLii 3a0pyIHIOI0UUX PEYOBHH
3 | CrarucTnuna 00poOKa eKCIIEPUMEHTAIBHUX JTAHUX 4
4 Po3poOka nmporpamHoro 3a0e3nedeHHs 1 CHCTEMU MOHITOPHHTY 8
000uux napamerpiB 00'ekTa (IPOEKT)
Pazom 24




S KOHTPOJIbHI IMTAHHSA, KOMIVIEKTH TECTIB JJIs1
BU3HAYEHHS PIBHSA 3ACBO€HHA 3HAHDb CTYJAEHTAMHA

AmnapaTHi KOMIIOHEHTH CUCTEMH MOHITOPHUHTY.

AJropuTMy B3a€MO/IIT €JIEMEHTIB CUCTEMH.

Peauizariis 3B's13Ky KOMITHOTEpa 3 00'€KTOM YITPaBIIIHHS.

[aTepdeiic cucteMu MOHITOPHHTY .

[IpoTokos 0OMiHY TaHUMHU MK KOMIT'FOTEPOM 1 00'€KTOM YIIpPaBIIIHHA.
[Iporpamui 3aco6u s peaizallii IpOTOKOIy OOMIHY JaHUMHU.
[IporpamyBaHHSI MAaTeMaTUYHUX 1HCTPYMEHTIB CUCTEMH.

EMYJIHIIiH IIOTOKY JaHUX CUCTCMHU MOHiTOpI/IHFy.

© 0o N o g &~ w b E

OyYHKI[IOHAIBHI €JIEMEHTH JJIs1 aIMIHICTPYBaHHS CUCTEMHU MOHITOPHUHTY.
10.TectyBaHHSs CHCTEMU MOHITOPHHTY.

11.CeHcopHi €1€MEHTH CUCTEMH MOHITOPHHTY.

12.IaTerpanpHi 1aBavi B CHCTEMaX MOHITOPHHTY.

13.Pe3unieHTHE Ta HEPE3UICHTHE 3aBEPILICHHS IPOTrPaMH.

14.Pe3uaenTHa nporpama sik 0OpoOHUK MepeprBaHb.

15.Ilepenaya Ta NOBEpHEHHS 3HaYEHb B 0OPOOHMKAX MEPEPUBAHb.
16.3aranpHa cxema poOOTH PE3UIEHTHOI MPOTPAMHU.

17.IlepexornieHHsl NEpeprUBaHb.

18.BukopucTaHHs iepepuBaHb BiJ TaliMepa.

19.BunanenHs pe3uieHTHOT MPOTrpaMHu 3 mam'siTi.

20.AnapatHi 3ac00M aCHHXPOHHOTO TOCITiJOBHOTO 3B'SI3KY.

21.TTopTtr amantepa aCHHXPOHHOTO MOCTIJOBHOTO 3B'S3KY.

22.3acobu BIOS ymnpaBniHHS aCHHXPOHHUM 3B'SI3KOM.

23.HacTtporoBaHHs ajanrtepa Ha TeHepalliio NepepruBaHb.

24.Tlepenecenns (aitsiiB Mi>k KOMIT'TOTEpamMHu.

25.TexH14H]1 1 MporpaMHi 3acCO0M YNpaBIiHHA aJanTepoOM MapayebHOTO 3B'SI3KY 1

IPUHTEPOM.



26.Indopmartis BIOS o npuHTEpax 1 1HIIUX MPUCTPOSIX.
27.Iloptu ananrtepa napaaeiabHOTO 3B'SI3KY.

28.3acobu BIOS ymnpaBninHs napaieabHUM 3B'S3KOM.
29.1nTepdeiicu Ta mporpaMHi 3aco0u B3aEMOIT 3 laBaYaMu.
30.Jlineapizarrist XapaKTepUCTHK JTaBaviB.

31.JlaBaui mapaMeTpiB ra30BUX CyMIilIIeH.

32.laBaui TeMIEepaTypHu.

33.JlaBaui OCBITIICHHS.

34.Mepexi naBadis.

KommekT TecTiB JJIA1 BUBHAYCHHA piBHH 34CBO€HH 3HAHb CTYACHTAMHU
3HAXOAUTHCA 3a MOCUITIAHHSIM .

https://elearn.nubip.edu.ua/mod/quiz/edit.php?cmid=302153.

6 METOIU HABYAHHS
[Ipu BuKIagaHHl HaBYAIBHOI TMCIHUILIIIHA BUKOPUCTOBYIOTHCS TaKi METOIU
HaBYaHHS:
M1. Jlekuis ( muckycist, mpobieMHa)
M2. JIabopaTopna poboTa

M3. ITpobseMHe HaBYaAHHS

7 ®OPMU KOHTPOJIIO
[Tpu BuKIIagaHHl HAaBYAIBHOI MUCHUTIIIHA BUKOPUCTOBYIOTHCS Taki hopMu
KOHTPOJIIO:
MKI. TectyBaHHus
MK?2. KoHTpoJibHE 3aBJaHHS
MK4. MeToin yCHOr0 KOHTPOJTIO

MKS. Ex3amen



8 PO3ITIOJALJI BAJIIB, AKI OTPUMYIOTHb CTYAEHTHU

[ToToYHMI1 KOHTPOJIb . Peiitunr 3 N
Peiitunr 3 . | Pedtunr .
. . . . .. | 101aTKOBOI . | IlincymkoBa | 3arajibHa
3MiCTOBHM 3MmicToBUl | HABYAJIBHOI mrpadHui . o
Moy 1 MOYITE 2 pobor pobotu R arecrarisi | KUIbKICTh
y Y R R np (ex3ameH) OairiB
HP
0-100 0-100 0-70 0-20 0-5 0-30 0-100
0,7 (R®3m * KOzm + ...+ Ry« KMWzyp)
Rup = + Rap - Rure,
Knuc
ne R(1)3M, ... R(n)3M — peHTUHTOBI OIIIHKK 3MICTOBHX MOaymiB 3a 100-

OaJILHOIO IIKAJIOIO;

N — KUIBKICTh 3MICTOBUX MOJYJIIB,;

K(1)3M, Kmn)3M — kunekicte kpeauTiB ECTS, nependauenux
poOOUYMM HaBYAIBHUM IJIAHOM JIJIs1 BIATIOBIHOTO 3MICTOBOTO MOTYJIS;

KIUC = K(1)3M + + K(m)3M — kinbkicte kpenutiB ECTS,
nependadyeHux poOOYMM HABYAJBLHUM IUIAHOM ISl JUCIHUIUIIHM Y TOTOYHOMY
ceMecTpi;

R JIP — peiiTuHr 3 101aTKOBOi poOOTH;

R IOTP — pe#itunr mrpadHui.

Hagpeneny dbopmyny moxkHa crpoctutH, axuo npuiinatu K(1)3M =

K(n)3M. Toni BoHa Oy/1e MaTH BUTIISI

0,7 RM3m + ...+ RMyy)

Rup = + Rap - Rurre.

Peiimunz 3 0ooamkoeoi pooomu R pp nomaetbcst 10 R up 1 HE Moxke
nepeBunryBat 20 OanmiB. BiH BU3HAYa€ThCs JEKTOPOM 1 HATAETHCS CTyIACHTaM
pimeHHsM Kadenpu 3a BUKOHAHHS poOIT, SKi HE mependadeHi HaBYAIHLHUM

MJIaHOM, aJie CIIPUSIOTH MiABUILIECHHIO PIBHS 3HaHb CTYJICHTIB 3 TUCIUILIIHHU.



Peimune wimpagnuuii R wrp He nepeBuirye 5 OaniB 1 BIAHIMAETHCS BIJ
R wp. BiH Bu3HAauUaeThCs JEKTOPOM 1 BBOAWUTHCS pIlIEHHAM Kadeapw s
CTYJCHTIB, SKI MaTepial 3MICTOBOIO MOJIYJISI 3acBOiJIM HEBYAaCHO, HE
JIOTpUMYBAJIUCS Tpadika poOOTH, TIPOIYCKAIN 3aHATTS TOIIO.

2. 3rimHo 13 3a3HaueHUM [lOoNOXEHHSIM Rnidzomoeka i 3axucm Kypcoeozo
npoexmy (pob6omu) ouiHOeThHC 3a 100 6anpbHOIO MIKAJIOK 1 Jaji MePEeBOJAUTHLCS B

OLIIHKHU 34 HAIIOHAJIBHOIO 1KaJI0r0 Ta mkainow ECTS.

Taoauua 1. CniegioHOWEHHA MINC HAWIOHATOHUMN OWIHKAMU
i pelimunzom 3000yeaua eungor oceimu

Ouinka . . .
. PeiiTHHT 3100VBA4Ya BHILOI OCBITH,
HALIOHAIBLHA ’

oanu
Biaminuo 90-100
Hodpe 74-89
3an0BLILHO 60-73
HezanoeiisHo 0-59
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