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1. Onuc HAaBYAJBHOI JUCHUILIIHHA
Oco6mMBOCTI MOJICTIOBAHHS Ta 11eHTU(IKALIST O10TEXHIYHUX 00’ €KTIB

I'any3b 3HaHb, HANIPSIM MIATOTOBKH, CIIEHIAJBHICTh, OCBITHHO-KBAJi(pikauiiiHNii piBeHb

OcBIiTHIH CTYIIHB

Marictp

CroemiaibHICTh

174 — Apromartuk3allis, KOMIT I0TepPHO-1HTETPOBaH1
TEXHOJIOr11 Ta poOOTOTEXHIKa

OcBiTHA porpama

ABTOMaTH3a1lis, KOMI FOTEPHO-IHTETPOBaH1 TEXHOJIOT1{
Ta poOOTOTEXHIKA

XapakTepuCcTHKA HABYAJIbHOI IUCHUILTIHA

Bun O060B’s13k0Ba/(haxoBa
3arasibHa KiIbKICTh TOAMH 150
Kinekicts kpenutiB ECTS 5
KiJIbKICTh 3MICTOBHX MOJIYJIIB 2
Kypcoswuii mpoekT (poboTa)(3a HasiBHOCTI) KypcoBuii mpoekt
dopma KOHTPOJIIO Ex3amen

IMoka3HUKH HABYAIBbHOL JUCHUIIIHHU /151 J€HHOI Ta 32049HOI GOpPM HABYAHHS

JieHHa (popMa HaBYaHHS 3a04Ha (popMa HaBUYAHHS
Pik miaroroBku (Kypc) 2023
Cemectp 3
Jlexuiiai 3aHATTA 15 rog.
[TpakTuuHi, ceMiHapChKi 3aHATTS
JlabopaTopHi 3aHATTS 30 rox
CamocriiiHa pobora 105 rogn.
KinpKicTh THXKHEBUX ayIUTOPHUX TOJIUH
JUIst IeHHO1 (hopMH HAaBYaHHS: 45 ron.




2. Merta Ta 3aBJaHHA HABYAJBLHOI M CIUILIIHA

HMucuuminina «OcoOnMBOCTI MOJIENIOBaHHS Ta 1AeHTU(IKaLil O10TeXHIYHUX
00’€KTIB» € HOPMATHMBHOIO JUCIUIUIIHOIO 31 cremiaibHOCTI 174 — ABTomaruzaris,
KOMIT'FOTEpPHO-THTErPOBaH1 TEXHOJIOTII Ta POOOTOTEXHIKA Y BHUILUX arpapHUX 3aKiaJax
ocitu III — IV piBHIB akpemuTariii s MiATOTOBKH (haxiBI[IB OCBITHHOTO CTYIICHIO
«Marictpy.

Mema BUBUYCHHS QUCIUILIIHA € TEOPETUYHA 1 MPAKTUYHA IT1IT0TOBKA CTYJICHTIB,
OTpUMaHHS 3HaHb 3 PO3POOKHU 1 JOCIHIKCHHS MaTEeMaTHYHHX MOJeeH Ol0TeXHIYHUX
00’€KTIB  CUIBCHKOTOCIIOJAPCHKUX  BUPOOHUIITB HA  OCHOBI  BUKOPHUCTAHHS
KOMIT IOTEPHUX TEXHOJIOTiH, BMIHHS BHUKOPHCTOBYBATH iX B HaBUaJbHOMY MPOIIECI,
JOCIITHUIIBKHUX 1 TPOCKTHUX POOOTaX.

3aeé0anns BUBYEHHSI JUCLUILIIHU «Oco0nMBOCTI MOJCIIOBAaHHA Ta
1eHTU(IKaIll 010TEXHIYHUX 00’ €KTIB» MOJATal0Th B JOPMyBaHHI MaricTpiB, 3JaTHUX:
HAaBYUTHUChH NpaBWIaM 1JIeHTU(]iKalii Ta moOyJOBM MAaTeMaTUYHHUX MOJEIEH pI3SHUMU
MeToAaMHu JJIsi ONTHMI3allii, JOCIIPKEHHS Ta MIiJBUIICHHS €(EeKTUBHOCTI CHUCTEM 1
MPOIIECIB KEPYBaHHS CKJIQJHUMU TEXHOJIOTIYHUMHU Ta OpraHi3aiiiHO-TeXHIYHUMHU
00’€KTaMM; BUPINIYBATU MOJENl HAa MEPCOHAIBHUX KOMII IOTEpaxX 3 BUKOPHUCTAHHIM
HEOOX1IHMX YMCIIOBHX METOMIB, Ui PpO3B’S3aHHSA CKJIQAHUX 3aJad 1 mpoljeM
aBTOMAaTH3allli Ta KOMIT IOTEPHO-IHTETPOBAHUX TEXHOJIOT1H; BUKOPHUCTOBYBATH MOJIEII
Ol0TeXHIYHMX OO0’€KTIB IS pIIMICHHS TUTaHb CTBOPEHHS CHCTEM aBTOMAaTH3aIlli
YIPaBIiHHSI BUPOOHHUIITBOM, YKUTTEBUM ITUKIIOM OTPUMAHHS MPOAYKIIII Ta i1 SIKICTIO.

Jucnumniaa «OcoONMMBOCTI MOJIETIOBAHHS Ta 1AeHTHU(IKAIIT Ol0TeXHIYHUX
00’exTiB» 3abe3neuye GpopMyBaHHs Takux cneniaabHux komnerenTHocTel (CK):

CK3. 3paTHicTh 3aCTOCOBYBAaTH METOIM MOJICTIOBAHHS Ta ONTHUMI3AIil s
JOCIIJKEHHS Ta MIJBUIIEHHS €()EKTUBHOCTI CUCTEM 1 MPOLECIB KEPYBAaHHS CKIAIHUMU
TE€XHOJIOTTYHUMU Ta OPraHi3alitHO-TEXHIYHUMU 00’ €EKTAMHU.

CK7. 3paTHicTh 3aCTOCOBYBATH CIICIliali30BaHE MporpamMHe 3a0e3MedYeHHs Ta
u(poBl TEXHOJIOTI IS PO3B’sI3aHHS CKIAIHUX 3ajad 1 mpobjieM aBTOMaTH3alli Ta
KOMIT IOTePHO-IHTETPOBAaHUX TEXHOJIOT1H.

VY pesynbTari BUBYECHHS HABYAJIBHOI JAUCIUIUTIHK CTYJEHT TOBHHEH MOKa3aTu
neBHi nporpamHi pesyjabtaTn HaBdaHHs (ITPH), a came:

ITPH4. 3acTtocoByBaTH CydyacHi IMiXO0Id 1 METOAM MOJICIIFOBAHHS Ta ONTHMI3AIli
JUTSL JTOCHIDKCHHST Ta CTBOPEHHS €()EeKTUBHHX CHCTEM aBTOMATH3AIlll CKIATHUMU
TEXHOJOTIYHUMH Ta OPraHi3aMifHO-TEXHIYHUMHU 00’ EKTAMHU.

[TPH8. 3acrocoByBaTm cy4yacHi MaTeMaTH4YHI METOIW, METOIU Teopii
ABTOMATUYHOTO KEPYyBaHHS, TeEOpii HATIAHOCTI Ta CHUCTEMHOTO aHam3y IS
JOCITIKEHHSI Ta CTBOPEHHSI CHCTEM aBTOMAaTH3allii CKIaQJHUMH TEXHOJOTIYHUMHU Ta
OpraHizaliifHO-TeXHIYHUMH 00’ €eKTaMu, Ki0ep(13MIHUX BUPOOHMIITB.

I[IPH13. 3acTocoByBaTM CydacHi  TEXHOJIOT1I  HAayKOBHX  JOCIIIKEHb,
Creliajli30BaHU MaTeMaTUYHUN IHCTPYMEHTapi AJIsl JOCIIJKEHHSI, MOJCIIFOBaHHS Ta
ineHTudikarii 06’ €KTiB aBTOMaTH3AIl].



[TPH15. 3actocoByBaTu METOAM aHaNI3y, CHHTE3Y Ta ONMTUMI3aIlil Ki0epiznaHmX
BUPOOHHUIITB, CUCTEM aBTOMATHU3ALli YNPaBIiHHA BUPOOHULTBOM, JKUTTEBUM LUKIOM
OPOIYKIUIL Ta ii SAKICTIO.



3. IIporpama Ta cTPyKTypa HABYAJbHOI I CUMUILTIHA IS

- IOBHOT'O TEPMIHY JACHHOT (3a04HO1) (POpMHU HABUAHHSI

Ha3Bu 3mMicTOBUX MOJYJIIB 1

Kinekicts rogus

neHHa hopma

3aouHa hopma

oM TI/I)'K- Ycrpo- y TOMY YHUCII VYcebo- y TOMY YHUCIi
Hi ro ro
a |op| 06 | c.p. b np | c.p.
1 2 3 4 | 5 6 7 8 9 10 11
3mictoBui Moayab 1. Ioenmudpikauin, cucmemuuii ananiz i Mooe1106aHHA OiomexXHIUHUX
00’ckmiey

Tema 1 CucremHuii anami3 1 19 2 4 13
010TEeXHIYHUX OOEKTIB
Tewma 2. Texnomoriuni 2 18 1 4 13
nponecu 1 cucremu AIIK sik
0a3a aBTOMaTHKHU
Tema 3 Metoau 3-4 19 2 4 13
ineHTudikarii
010TeXHIYHUX 00’ €KTIB
Tema 4. MonenroBaHHsA 5 18 2 3 13
O0€EKTIB KEpyBaHHS
Pa3om 3a 3micToBUM 74 7 15 52
Mojysem |

3micToBuii MOAyINb 2. «Modentwsanns i idenmudgpikayin Giomexniunux 06’ckmie 6 zanyzaxx AIIK
AK 00°€KmMie Kepyeanus»

Tema 5. MoznemtoBanus 6 19 2 4 13
aJbTEPHATUBHOI
enepretuku B AIIK
Tema 6 MonenroBasHS 7-8 19 2 4 13
CKJIAIHAX TEXHOIOTTYHUX
MIPOLIECIB.
Tema 7. 3aranpHo OOMiHHA 9 19 2 4 13
BEHTHJISALIS 1 ONTAJIEHHS,
MiATOTOBKA KOPMiB B
nignpueMctBax AITK
Tema 8§ MogenmoBaHHS 10 19 2 3 14
POCTY POCIIHH B
TEIUTMYHOMY TOCTIOJIAPCTBI
Pa3om 3a 3MicTOBUM 76 8 15 53
MOJyJIEM 2
Ycbporo roguH 150 15 30 105
5. Temu J1a60paTOPHUX 3aHATH
Ne Ha3zBa Temu KuipkicTh
3/1 TOIUH
1 | MoaentoBanusa OK «ABTOMaTH30BaHMil €IEKTPOIPUBOI B 4
cepenopuii Simulink MATLAB




2 | MogemoBanus OK «Kamepu a1 BUpOLTyBaHHS IEYEPULIDY 4
B cepenoBuii Simulink MATLAB

3 | MogentoBaHHs Mpoliecy 1HKyOalli Kypyar sik 00’ ekTa 4
KepyBaHHSI.

4 | MopentoBaHHs MPOIIECY MMiITOTOBKHU >KUBUJILHOTO PO3YUHY B 3
TEIUIUII SIK 00’ €KTa KepyBaHHS.

5 | MogentoBaHHS MPOIIECY MPUTOTYBAHHS BOJOTHUX KOPMIB JIJIs 4
CBUHEH K 00’ €KTa KEpyBaHHS.

6 | docmimxeHHs 3aIITOPIOBAaHHS TEIUIUII Y 3MMOBUH TIepioj] Ha 4
IMITaIliHIA MOJIeNl IK 00’ €KTa KepyBaHHS.

7/ | ImiTamiine MoJieNIIOBaHHS MeTaHOTeHe3a B anapaTax bI'Y B 4
cepenopuii Simulink MATLAB.

8 | JocnimkeHHs MigirpiBy BUHOTPAJIHOTO COKY B 3
KOXXYXOTPYOHOMY TEIUIOOOMIHHHMKY Ha IMITAIliiHIN MoJIel
Pazom: 30 rox,

6.TeMH 101aTKOBUX TEOPETHYHUX MUTAHD IJIS CAMOCTIHHOT po0oTH.

Cp 1. MogentoBanHs (PI3UYHUX MPOLECIB B AMHAMIYHOMY pexxumi. Po3noaineni
1 30cepeHKeH] mapaMeTpy B MOJIETISIX.

Cp 2. MogemoBanHa XiMIYHUX TporeciB. [lopsigok Mojeni 1 KOHCTaHTa
IIBUIKOCTI peakitii. MojiearoBaHHS MPOIIeCy CIaltOBaHHS CIPKHU B IT€Ui.

Cp 3. MopaentoBanHst 010JI0TTYHUX TpoLieciB. bloXiMiuHa peakilisi yTBOPEHHS 1
pO3KJIaly BYTJICBOIHIB.

Cp 4. MopentoBaHHS aCHHXPOHHOT'O JIBUTYH, SIK 00’ €KTa KepyBaHHS.

Cp 5. MogentoBaHHs €JIEKTPOJABUTYHA MOCTIMHOTO CTPyMy, SIK 00 €KTa
KEpyBaHHSI.

Cp 6. XapaKTepuCTUKH EJICKTPOTPUBO/IIB JIIsI pOOOTH HACOCIB BOJIOTIOCTAYaHHS
BupoOHUIITB AIIK. PerymtoBanHs 1 po3paxyHKH BOJASHOTO HAIOPy HACOCIB.

Cp 7. XapakTepuUCTHKU €JIEKTPONPUBOAIB CHUCTEMH BEHTWIALIL (depM.
Po3paxyHku BeHTHIISALINHUX BUTpAT.

Cp 8. MopnentoBaHHs, METOJM aHaIIi3y, CUHTE3Y Ta ONTUMI3alli Kibephi3uuHuX
BUPOOHHUIITB.

7. KOHTPOJIbHI NUTAHHS /151 BUBHAYEHHS PIBHS 3HAHb CTYJACHTAMH

o Take cuctema 1 siki OyBalOTh CUCTEMU?

SIka MeTa 1 cTparTerisa CUCTEMHOI0 aHajizy?

o Take MPUHIIUI eMEPAKEHTHOCTI B CUCTEMax?

SIKi MOKHA BUIUIMTH MiICHCTEMH Ha MaKpO- 1 MIKDOKIHETUYHOMY PIBHI?
SIki eramu MNPOXOAUTh CHUHTE3 CHCTEMH I 4Yac CTBOPEHHS HOBOI
TEXHOJIOT1i?

Buau xnacudikariii TeXHOJIOTTYHUX CUCTEM.
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7. SIx 300paxyeTrbcsi Majla CHCTEMa 3aJ€KHO BIJ 11 BHAY 1 pIBHA
1H(OPMOBAHOCTI PO HET?

8. Slki migcucTeMu Mae Maja CUCTeMa KoTjioarperar?

9. Ski 0cO0IMBOCTI MAOTh BEJIMKI CUCTEMHU 1 IK BOHU 300PaxyI0ThCs?

10.5Ix1 € BuAM 3B SA3KIB Y BETUKUX CUCTEMAX?

11.Konu BUKOPHUCTOBYIOTHCS MIEPEXPECHI TEXHOJIOTTYHI 3B’ I3KU?

12.111o po3yMirOTh 11T TUTIOBUM IIpOIIecOM 00’ €KTy ab0 BUpOOHHUIITBA?

13.1llo sBAsSETECS OCOONMBICTIO TEXHOJIOTIYHUX OO €KTIB KEpyBaHHS IS
CUTBCHKOTOCTIOAAPCHKUX BUPOOHUIITB?

14.11lo po3yMifOTh MiJ MOHATTSIM TEXHOJIOTTYHOTO 00’ €KTY KEpyBaHHS?

15.5Ix1 BUMOTH 10 TEXHOJIOTIYHOTO 00’ €EKTY KepyBaHHS?

16.BkaxxiTh HOCIIIIOBHICTh €TamiB BUKOHAHHS TUIIOBOI CXEMHU TEXHOJIOTTYHOTO
BUPOOHMIITBA?

17.Bumorn 510 Temwio 1 €HEpro30EepeKeHHsT Ha Cy4YaCHUX CUIbCHKO-
rocrogapcbkux TOK?

18.Yum BiApI3HAIOTHCS CTATUYHI 1 JUHAMIYH1 XapakTepuctuku TOK?

19.SlxkuMu pIBHAHHSIMH ONUCYIOTHCS MepeaaTHI QyHKIT 00’ €KTIB KEPYBaHHS ?

20.BkaxiTh K 00’€KTH KEpyBaHHS BIJIPI3HAIOTHCA 32 XapaKTEpOM YacOBOIO
pexuMy (DYHKITIOHYBaHHS?

21.YuM  BiIpI3HAIOTBCA OO0 €KTH  KEpPyBaHHS 13  30CEpPEHKECHUMH 1
PO3MOIIEHUMH MapaMeTpamMu?

22.HaBeniTh MpUKIaa OCHOBHUX 1 JIOTIOMIKHUX 00’ €KTIB KEpyBaHHS ?

23.111o Take iHoOpMaIliiiHa €EMHICTh 00’ €KTY KEpyBaHHS?

24.BkaxxiTh Ha TUIH TeXHOJOT1YHKX TporeciB TOK?

25. SIkuit anroput™m ertamiB BUOopy cuctemu aBTomaru3aitii TOK?

26. 1o po3ymiroTh mif iAeHTU(]iKaIiero 00'€KTIB KepyBaHHS?

27. Yum BiApi3HIAETHCA CTPYKTYpHA 1 TapaMeTpuyIHa igeHTudikaris?

28. YoMy HEOOXITHO CHpOIIyBaTH BJIACTHBOCTI peanbHOI (PI3UUHOI cucTeMHU
npu ii i1enTudikarii?

29. SIx BUKOHY€EThCS 17IeHTU(IKALIS HETTHIMHUX MoJIeTei?

30. SIka mociI0BHICTh KPOKIB CTPYKTYPHOI 11I€HTU(IKALIIT?

31. Bukonaiite knacu@ikaiiro MeTOMIB 1JAeHTU(IKAII 3aJIEKHO BIJ KiIacy
00'eKTIB, TUITy TPHHUHATOI MOJEII, MIIXO0Ay JO0 MOOYI0BH MaTeMaTHYHOL
MOJIeNIl, BUY MPOBEJCHOTO €KCIIEPUMEHTY, KpUTEPItO 11eHTudikaiii Ta iH.

32. SIxi po306iKHOCTI TipH imeHTU(DIKAIll] JUHAMIYHUX XapaKTEPUCTHK 00’ €KTIB
BUKOPHCTOBYIOTh SIK KpUTEPii ineHTudikarii?

33. SIxi mepeBarm Mae KpuTepid imeHTHU(IKAIi MIHIMyMy CepeaHbOl
KBaIPAaTUYHOT TOMIJIKH TIepe]] KPUTEPIEM MAKCUMYMY MPaBIOTIONI0HOCTI?

34. SIki € kiacu METOAIB imeHTHdiKalii HeMHIWHUX AUHAMIYHUX OO'€KTIB 1
YoMy X BIAMIHHICTh?

35. B 4domy mnogsrae miaxil paHXyBaHHS 3MIHHUX TMpU PIIIEHH] 3ajadi
JTUHAMIYHOI 11IeHTHdIKAIT?

36. Ik B 3amauax imeHTUdikamii npu BUOOPI 3MIHHUX BHKOPHUCTOBYETHCS
1HpopMaIiitHU 1m1ax171?

37. SlkumMu MeTOZaMU OIIHIOIOTH PE3yJIbTaTH 1AeHTH(IKAIIIT?
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38. SIk mOpiBHIOIOTH OCHOBHI XapaKTEPUCTHKU METOAIB iAeHTU(DIKaIl] B
3aJIEKHOCTI B1J METH BUKOPUCTAHHS MaTEMaTUYHOI MOAEII, TPU BUOOPI1
MeToy 1aeHTudIKaIii?

39. IIlo € METOIMYHOIO OCHOBOIO CTBOPEHHS MaTEMAaTUYHUX MOJEICH?

40. 1o BUKOHYE CTPYKTYpHA 1JIeHTU(IKAIlisA 00’ €KTa, IKUH MOJCITIOETHCA?

41.B 4yomy mojsrae 3ajgada MOJETIOBAaHHS TEXHOJIOTIYHOTO 00’ €KTa
KepyBaHHS?

42. SIki mapaMeTpu BXOJAThH /10 MOJIEIII CUCTEMHU KepyBaHHS?

43.3 4AKUX eTamiB CKJIAJA€ThCA LMK ICHYBaHHS MaTeMaTHM4HOI MOJei
00’exTa?

44. ki eneMeHTH HEOOX1THO MaTH, 00 BUPIMIUTH 33a/1a9y OMTHMI3aIlii?

45. IlepepaxyiiTe eTanu po3BUTKY MOJICTIOBAHHS, IK HAYKu?

46. Tak sK MOJIETIOBAHHS CHCTEMH KEPYBaHHs TiCHO TIOB’SI3aHO 3 KHUTTEBUM
LUKIOM CHCTEMH, TO IepepaxydWTe eTamu 1 OCOOJMBOCTI €TalliB LbOIro
LUKy ?

47. Uum BIAPI3HAIOTHCS MaTepialibHI 1 YSIBHI MOJENi, 1 Kl KJacu MoJenei
BXOJIATH JIO0 IIMX HANpsAMiB?

48. B yomy nosisirae 0coOJUBICTh MATEMAaTUYHUX MOJICIICH?

49. 3 sKHX eTariB CKJIAJIa€ThCs CTBOPEHHSI MaTEMaTUYHUX MOJeIe?

50. 3pobiTe kimacudikamiro MaTEeMaTHYHUX MOJENe 3  ypaxXyBaHHSAM
EKCIIEpPUMEHTAJIbHUX 1 AHAITUYHUX METO/IIB X CTBOPEHHS?

51.B yoMy cHiIbHICTH PiBHSHB (HI3UYHHUX MPOIIECIB, K1 OMUCYIOTh TUHAMIYHI
3JIEKHOCTI MK BXITHUMH 1 BUX1THUMH IMapaMeTpamu’?

52.Konv BUKOPUCTOBYIOTh aHAJIOTOBI MOJIEII JUTsl (PI3UIHUX TPOIECiB?

53. 4MM BiJIPI3HAETHCS Mipa IHEPIIIHOCTI 1 Yy TJIMBOCTI 00’ €KTY PETyTIOBaHHS?

54.BiJ1 4OT0 3aJIe)KUTh HOMIHAJIbHA €EMKICTh 00’ €KTY?

55. [lpu sikuX ymMOBaxX BU3HAYAETHCS Yac PO3TOHY 00’ €KTa KEpyBaHHA?

56.4xi 00’ ekTH KepyBaHHS HA3UBAIOTHCS HECTAIIOHAPHUMU?

S7.Uum BIJIPI3HSIOTBCA O0’€KTH 3 PO3MOAUICHMMH 1 30CEpeIKeHUMHU
napamerpamu’?

58.4lki € mMeroau crpoileHHs 00’€KTiB 3 PO3MOAUICHUMH MapameTpamMu o
30CcepeIHKEeHUX ?

59.4ki XiMi4HI TIpOlleCy TParOTh BAXKIUBY POJb B CLIBCHKOTOCIOAAPCHKOMY
BUPOOHUIITB1?

60.[TosicHuT KIHETUKY TOMOT€HHOi XIMI4HOi peakiii 1 ToKa3aTh SK
BIJIPI3HSIIOTHCSA PIBHSHHS KIHETUKH MPHU PI3HUX MOPSAIKAX PEaKIlii N.

61.TlosicHuTr HAa MOACII SIK 3AJICKUTh KOHCTAHTA MIBHJIKOCTI XIMIYHOT peaKitii
BiJl TEMIIEpATypPH.

62.3MiHIOIOYM SIKI TIapaMeTpH MOXHa KEpyBaTH XIMIYHUMH TpPOIECaMH B
PIIMHHKX 1 Fa30MO/1I0HUX CepeIOBUIIIAX?

63.3pobuTH MOCTaHOBKY 3ajayl ONTHUMI3alli MPOLECy CHAIIOBAHHA CIPKU B
amapati JUIsi OTpUMaHHS TPUOKCHAY CIPKHM 1 BKa3aTH IMOCIIIOBHICTH il
pILIIEHHS.

64.TlosicauTn  Mojenb O10JIOTIYHOTO TMPOIEeCYy Ha TPUKIAAI CTBOPEHHS
OaslaHCOBUX PIBHSHB ITiJT YaC PO3KJIAJaHHS BYTJIEBO/IIB.
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65. 51k CTBOPIOIOTHCS TETIOBI OaMaHCOB1 PIBHAHHSA 010J0TIYHUX 00’ €KTIB?

66.xa yactTuHa BunpomiaroBaHHS COHIIS TIOXOAUTH O 36MHO1 TOBEPXHi?

67.Yum Bu3HaYaeThCs €(DEKTUBHICTh POOOTH COHSIUHOTO KOJIEKTOPY?

68.3 AKMX YaCTUH CKIAJA€THCS TUIOCKUN COHSIYHUN KOJIEKTOP?

69. 51k po3paxoBy€eThCS MPOAYKTUBHICTD KOJEKTOPY IO TEITy?

70.4x mopaxysatu KKJI coHssuHOTO KOJIEKTOPY?

71.Big dYoro 3ajeXuTh IHTCHCHUBHICTh IIOTOKY COHSYHOI pajiarmii, II10
MOTJIMHAETHCS COHSIYHUM KOJIEKTOPOM?

72.5lki BU 3HaeTe TMPUHIMIIOBI CXEMH YCTAaHOBOK COHSYHOI'O Tapsyoro
BOJIONIOCTAaYaHHs?

73.5Ixi Tpymnu BITPOYCTAHOBOK JUIsl YMOB Y KpaiHU BH 3HA€TE?

74.11o sixiit popMyIti paxyeTbes KIHETUYHA SHEPTisl BITPOBOTO TOTOKY 32 Pik?

75.5Iknii moTeH1ian BITPOBOI €HEPrii 3a pIK CKIagae sl YKpaiHu?

76.111o Take TeruoBHA HAacOC?

7’1 Sk mpaitoe TeroBuii Hacoc?

/8. SIxe BiHOIIEHHS O TETUIOBOTO Hacocy Mae nuki Kapuo?

79. SIki BUIM KOMITPECOPIB TEIJIOBUX HACOCIB BU 3HAETE?

80.111o Mosxe OyTH JPKEPEIOM €HEPTii Ji TeTIOBUX HACOCIB?

81.0mumIiTh  MOCIHIJIOBHICT,  PO3pPaxyHKIB IO MaTeMaTH4YHOI  Mojei
paaiaTOpHOI CUCTEMHU OIAJICHHS 3 BUKOPUCTAHHIM TETUIOBOT'O HACOCY.

82.111o nae OpoaiHHS THOIO B METaHTEHKaX?

83. ki BUKOpHUCTOBYIOThCS OaKTepii 715 iporiecy OpoaiHHS THOKO?

84.MoxnmHrBOCTI aBTOMATH3AIlli TIpoIiecy JoOyBaHHs 0i0oTasy i3 THOKO?

85.Axuii 06’ €KT Ha3UBAIOTH 6AraTO EMHICHUM 00’ €KTOM?

86. 3 unM 1OB’s3aHO 3amMi3HEHHSI MPU PETYIIOBAHHI PIBHS JPYroi €éMHOCTI B
nBox emHicHOMY 00’ ekTi (ITpukman 1 1 2)?

87.Komu He Oyae mepeToky B JBOX €MHICHOMY 00 €KTi, JIe HaJIXOJDKEHHS i
BUTpATH peuOBUHU € B 000X eMHOCTAX (IIpuknan 37

88.4k 3amucyroThCcsl All BIUIMBIB CYCIJHIX €MKOCTEM Ha i-Ty €MHICTh 0arato
€MHICHOTO 00’ €KTY?

89.3anumriTe piBHsSHHA A.CTOM0JIM JJIS KOXKHOT 13 €EMHOCTEH JBOX €MHICHOTO
00’€KTYy, Jie BX1]] BAKOHYETHCS B TIEPIILY EMHICTh, @ BUX1JI 3 IPYTOi?

90.4kuit Burnan wmae mnepenaTHa (QYHKIIS JABOX €MHICHOTO 00 €KTY
KepyBaHHsI?

91.1llo € emMHOCTSIMU y TBAPWHHUIIBKOMY TPHUMIIICHH] K 00 €KTI KepyBaHHS
TEMIIEPATypPOrO?

92.Bix 4oro 3anexuTh MOCTiHA Yacy B €MHOCTI MOBITPSI B TBAPUHHUIBKOMY
MPUMITIICHH1?

93.5Iki mpy’KHi €IEeMEHTHU € B TEXHIYHUX MOJIENSX 1 SIK BOHH OMUCYIOTHCS?

94.Bin 4oro 3aJ1eXuTh TPAHCIOPTHE 3aMi3HEHHs?

95.4k onucyeThCs JIaHKA TPAHCIIOPTHOTO 3aMi3HEHHS B onepaTopHiit hopmi?

96.111o Take eneKTPUYHHUI IPUBOJ 1 K1 €JIEMEHTH BXOAAThH 1O HHOTO?

97.5kuit 3aK0H ONMKUCY€E MEXaHIYHUHN PYX €ICKTPOIPHUBOIY 1 HOTo 3amuc?



08.BkaxiTb YOTHUpHM TPyHH MAalIMH, SKI BIAPI3HAIOTECA MEXaHIYHUMHU
XapakTepuCcTHUKamMH. Sk 11 XapakTepUCTUKH TIOB’s3aHl 3 obepTamu
€JEKTPOABUTYHA?
99.1lepeBarn 1 HENONIKA  ACHUHXPOHHMX  €JIEKTPOABUTYHIB,  SIKi

BUKOPHCTOBYIOTBCS Y IPUBOJIAX CLICHKOTOCTIOAPCHKUX MAIIHH?

100.1I{o Take KOB3aHHS €JIEKTPOJIBUTYHA?

101.5Ixi xapakTepHI TOYKHM Ma€ MeXaHIYHa XapaKTePHCTHUKA ACHHXPOHHOTO
€JIEKTPOJBUTYHA?

102.Bix  4Yoro 3ajexuTh  CIEKTPOMArHITHUH MOMEHT  aCHHXPOHHOTO
€JIeKTPOJABUTYHA?

103.51ki Hacocu 3aCTOCOBYIOTH JUISI CLTBCHKOTOCIIOIAPCHKOTO BOJIOTIOCTAYaHHS?

104. Skt 3B'S30K MDK KyTOBOIO IIBUIKICTIO €JIEKTPOJBUTYHA 1 TaKUMHU
XapaKTEepUCTUKAaMU Hacoca SK: MNPOAYKTHBHICTh, Hamip 1 CIIOXUBaHA
MOTYKHICTbH?

105.5Ixi crmocoOu BUKOPUCTOBYIOTHCS [IJIsl PETYJIIOBaHHSA HAMopy HACOCIB 1
BEHTHJISITOPIB?

106.Ska mocaiA0BHICTH 3aITyCKy BIAUEHTPOBHUX 1 OCLOBUX HACOCIB?

107.111{o Ha3UBAETHCS BEHTUIIALIEIO?

108.Koau BeHTWIAIII0 MPOBOJIATH 3 BUKOPUCTAHHAM MEXaHIYHOTO CIIOHyKa4da?

109.5Iki mpuUCTpOi BUKOPUCTOBYIOTHCS JJISi PETYJIOBAHHS HACOCIB a SK1 IS
PETYJIIOBAHHS BEHTUISIIHHUX CUCTEM?

110.J]o sxoi I5aHKW BITHOCUTBHCSA TmepedaTHa (QYHKIIS aCHHXPOHHOTO
€JeKTPOABUTYHA?

111.3 Joro ckiIaAa€THCS TCILIOBHIA OajlaHC B MPHUMIIIICHHI MITAITHAKA?

112.0co0amBOCTI MONETIOBaHHS JAWHAMIKM 3MIHHM TeIula Ha Ol0JOTIYHOMY
00’€eKTi?

113.111o € mOCTitHOIO Yacy peryroBaHHS (pepMH 10 KaHATy TeMIiepaTypu?

114 Sky iHpopMallil0 OTPUMYEMO 3 PO3TIHHOI KPUBOi TEMIEPATYpH MOBITPS Y
NTAIHUKY ?

115. 51k BUKOHY€ETbCS OOITpiBaHHS MOBITPS Y NTAUTHUKAX ?

116.5kuil BIIIMB KaHaTy KepyBaHHS BOJIOTOBMICTOM Ha KaHall TeMIEpaTypu
MOBITPS B IPUMIIIICHHI MITAITHAKA?

11751k paxyeTbcs OanaHC BOJIOTH B MPUMIIIIEHH] MITAITHUKA?

118.Yomy mocriiiHa yacy Mo KaHally BOJIOTOBMICTY TOBITPSI MEHIIIA 33 MOCTIMHY
Jyacy TemIepaTypH MoBiTps?

119.Yomy moTpiOHA BEHTHIALIS PUMIIIEHHS MITATHUKA?

120.OcHoBHi (akTopu 30ypeHHsI MO KaHAJIaX TEMIIEpAaTypu 1 BOJOTOBMICTY
MOBITPS?

121.Onucatu TeruioBuid OanmaHc TBapuHHM ab0 mraxa. UnM BiAPI3HIETHCA SIBHE
TEIJIOBUAUICHHS TBAPUHHM Bl IPUXOBAHOTO?

122. 51k onucyeThcsi KOHBEKIIMHUIN 1 TPOMEHUCTUN TEIJIOBUH MOTIK B1J TBAPUH?

123.5Ixi MaroTh OyTH ONTUMAaJIbHI TEIIOB1 YMOBH YTPUMAaHHS TBapUH?

124, SIxkumu cioco0aMu BUKOHYETHCSI TIEPEMIIITyBaHHS P1IUHH?

125. 511 mapaMmeTpu 3MilTyBaya € KepOBaHUMU ?

126.51xi mapameTpu 3MinryBaya MOKHA Ha3BaTH NapaMeTpaMu KEPyBaHHS?
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127.51x1 GanaHcoBI PIBHSAHHS 3MilllyBaya MOXHA CKJIACTH B CTATUYHOMY PEKUMI
pobotu 00’exra?

128. Slkumu € nepegaToyHi QyHKIIIT MO KaHaJIax BUTpAT pedoBuH A 1 b?

129.5lki nuTaHHS BHUHHMKAIOTh MNpPU CTBOPEHHI CHUCTEMH  KEpPyBaHHS
nepeKkavyBaHHsIM PiIMHU HACOCOM MO TPyOONpoOBOTY?

130.Bixg skux mapameTpiB 3aJeKUTh MOTYXHICTb HACOCY JJIA MEepeKauyyBaHHS
piauHu?

131.Yomy nopiBHIOE cTasia yacy TpyoomnpoBoay?

132.ITocTtanoBka 3amayi omTtuMizalli. Skl METOAM JIHIMHOTO MpOrpamMyBaHHS
BUKOPUCTOBYIOTHCS JIJIsl ONITUMI3aIlli parioHy KOpMiB?

133.5Iki pakTopu BpaxoBYIOTHCS MPU MOJICTIOBaHH] TIOTOTHUX YMOB?

134.Yomy suisi BU3HA4YEHHS CEPEIHBOI KUIBKOCTI omaiiB, abo Temmeparypu
MOBITPSE ab00 TIPYHTY BHUKOPUCTOBYETbCA CHHycoima? 3amuuiTh (opmy
PIBHSIHHSL.

135.5Ixi axTopu BpaxOBYIOTHCS MPHU BHU3HAYEHHI KITBKOCTI OMajiB 3a 700y B
MOJIE1, SIKa BUKOPUCTOBYE TEOP1t0 KMOBIPHOCTI?

136.YuMm piBHSHHA CHHYCOiAM [UIsi MOJEIl 3MIHM CEpPEAHBOTO 3HAUECHHS
COHSIYHOI pajiaiii BIAPI3HAETHCSA BiJl MOI0HOTO PIBHSHHSA ISl BU3HAYEHHS
cepeaHbO1 KUIBKOCTI OmaiB?

137.11lo Take TpaHcHipalis?

138. 51k paxyeTbcsi €eKTUBHICT, BUKOPUCTAHHS BOJM JIJIsI PI3HUX POCTUH?

139.11lo mpu wmonemtoBaHHI TpaHcmipamii omiHuB Ilefiman, a mo 1006aB
Momnreiid B piusuHi [leiimana-MonTetida?

8. KoMmieKkT TecTiB /1J1s1 BUBHAYEHHS PiBHSI 3ACBOEHHSI 3HAHb CTY/IeHTaMH

1. /lexomno3uuyia cucmemu Ha:

A) Makpokinemuunuomy | uye 63aEmooia Ha pieHi:
PpisHi; 1) MmakpoMoJIeKyI; 5) JeKiTbKOX YaCTHH amapary,
b) Mikpokinemuunomy 2) HAQIMOJICKYJISIPHUX CTPYKTYp; ~ 6) B MacmiTali anapary;
pisni 3) yacTUHH anapary; 7) aToMiB,;
4) MOJIeKYT,

2. Cucmema y eu2naoi ,,uoOpHo20 AMUKA” — Ye cucmema.

agrownE

13 BIJOMUMH 3B’sI3KaMU MiX 11 eJIeMEHTaMU;

13 BIJOMUMH BX1JHUMH, BUX1IHUMH ITapaMeTpaMu 1 mapamMeTpaMu KepyBaHHS;
13 BIIOMHMH TTapaMeTpaMu 1 CKJIAJIOBUMHU €JIEMEHTAMU CUCTEMH;

Jie BIIOMUI TMHAMIYHUHI pexuM i1 poOoTu.

PO SIKy 30BCIM Hemae iHdopmariii.

3. Il{o 0aromb ocHo6Hi munu 38’°a3Kie 6 cmpykmypax cucmem?:

1) mocnizoBHi ; a)  CTBOpIOIOTH Oe3NepepBHI TEXHOJIOTTYHI MOTOKU Ha MEPIOAUYHO
2) oC1iIOBHO-00XI/IHI; | IFOYMX amaparax;
3) mapaJienbHi; 0) miABUILYIOTH €(EKTUBHICTH POOOTH IpyH O0IaHAHHS,
4) 3BOpOTHI; B) OuIbLI €()EKTUBHO BUKOPUCTOBYIOTH EHEPTIIO;
5) mepexpecTHi. I) TOJIMIIYIOTh SIKICTh OKPEMUX TEXHOJIOTIYHUX OTEpallii;
Q1) Ouibll NOBHE BUKOPUCTAHHSI CHPOBUHM a00 eHeprii.

4. BcraBTe y BU3HaYeHHd cjiaoBo: ’I1i0 ...... PO3YMIIOmMb WITICHY MHOMCUHY 83AEMO0IIOUUX I
63AEMO036°A3ZAHUX e1eMEeHMiB, AKI (PYHKUIOHYIOMb 0151 00CAZHEHHA NeeHOl Memu i 08 ’A3aHi 3
Haexoauwinim cepedosuuiem .(BiamoBicTu 0OHMM CJI0BOM).
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5. ll]o aenaemubcsa cucmemoro?
IleBHa cyKynHICTh 00’ €KTIB, KOMIIOHEHTIB a00 €J1€MEHTIB IOBUIBHOI TPUPOIH.
CyKyIHICTh €JIEMEHTIB, SIKI MAIOTh JACSAKY IIITICHICTb.
CyKyIHICTb €JIEMEHTIB, SIKi MaIOTh ACIKY CTPYKTYpY.
CyKyTIHICTh €JIEMEHTIB, sIKI MAIOTh TICBHE MTPU3HAYCHHS.
CyKyIHICTb €JI€MEHTIB, SIKi MITPUMYIOTh IEBHUI Tpolec (GyHKIIOHYBaHHS.
0 MPUTAMAHHE A)Ma1uM CUCTEeMAaM, a o 0)se1uxum
HasIBHICTB 3araJlbHOI METH 1 IPU3HAYCHHS;
BEJIMKE YUCJIO BUKOHYIOUHMX (DYHKIIIH;
CKJIaJIHICTh TOBEHIHKH;
HasSIBHICTh KOHKYPYIOUHX CTOPIH
5. cucTeMa BU3HAYAETHCS OCOOIMBOCTSIMU MPOIIECY 1 anapary.
7. Ha wio exazytomo 1-ii, 2-it, 3-i1, 4-11 pieni inghopmosanocmi npo cucmemy?
A) luHamiuHU# pexuM poOOTH CUCTEMU;
b) Ctpykrypy cucremu;
B) 3B’s13ku MiXk elleMEHTaMU CUCTEMU;
I') BxizHi 1 BUXigHI mapaMeTpy CUCTEMH.
8. JAki napamempu KOHmMPONIOIOMbCA 6 RIOCUCHEMAX CUCHEMU OMPUMAHHA RaApu 6
KomJioazpezami KomenvHi pepmu:

6.

ronvrEoronme

1) llooaui nanuea; A) pieensv 600u ¢ komJi;

2) Ilooaui ycusunvhoi 600u; b) Haaenicms nanusa;

3) Ilooaui nosimps 00 nanvHuKa; B) muck ¢ komani;

4) Biogeoenns oumosux 2aszis; I') Tuck 2a3y ¢ monuyiy

5) Cnaniosannsn nanuea 6 monui. /1) eumpamu nanuea i nogimps;

9. Ilpunyunom ......... HA3UBAIOMb 6IACMUBICHL CUCHIEMU YMEOPIO6AMU 6 HIll HOBI AKOCMI, AKI 00
Ub020 He MAIU OKPeMI efleMeHnmu, w0 6xo0uuu 00 cknady cucmemu. (Bionosicmu oonum cnoseom)
10. 3a sakoi ymoeu mosxce Oymu ochawenuii cucmemoro aemomamusauii (TOK) cinvcvko-
20Cn00apcuKoz2o eupoonuymea . Bionosicmu 0onum cioeom.
11. Aki € knacu TOY 3a xapakmepom uacoeozo pexcumy yHKyionyeanus ?

1. JInHAaMI4HO1, CTATHYHOT, KIHETHYHOT JIii.

2. Ilepionnyni, 6e3mepepBHi, HaliBOE3NepEPBHOT Iii.

3. [TocninoBHOI, mapanenbHOi Iii, 3 peIUKIaMU.

4. llIBuakoitoYi, MOBITBHOI JIi1, ariepioIndHi.

5. TenmooOMiHi, MacOOOMIHHI, T1IPOTMHAMIYHI.
12. o po3ymitoms nio nonammsam « Texniunuii 06’ekm Kepysanus ?

1. CyKymHICTh TEXHOJOTIYHUX MPOILECIB 1 CUCTEM aBTOMATHYHOTO KEPYBAaHHS HUM.

2. ObnanHaHHS, SIKe BUKOHYE 3a/1aH1 TEXHOJIOTIYHI Omeparii.

3. CyKynHICTh TEXHOJOTIYHUX MPOIECIB AJISl BUITYCKY MPOMUCIOBOI MPOIYKIII.

4. CyKyTHICTh TEXHOJIOTIYHOTO Tpo1iecy a00 BUPOOHHUIITBA (DYHKIIIOHYIOUOTO PAa30M 3
HEOOX1THUM JIJIS ITbOTO TIPOMHUCIIOBUM 00JIa THAHHSM.
13. Axky ocobnueicmv maromv mexHiUHi 00°cKmu KepyeaHHA CLIbCbKOZOCNOOAPCHLKOZO0
npusnauenna?

1. B HUX € TEXHOJIOT14HI TIPOIIECH.

2. B HUX BUKOPUCTOBY€ETHCS 00JIaHAHHS AJI1 KOPMOIIPUTOTYBaHHS.

3.B HUX BUKOPUCTOBYIOTHCS 0O10JI0TIYHI 00’ €KTH.

4. B HUX BUKOPUCTOBYIOTHCS TEXHIUHI 00’ €KTH.

5. B HUX € BUKOPHCTOBYIOThCS CLIBCHKOTOCIIONAPChKA TEXHIKA.
14. Braowcimo sakoto € cepeonsn ingpopmayiina emuicmoe TOK no uucny napamempie kepysanns?

A) 3 -5 nmapamerpis. B) 9 — 12 nmapamerpis.

b) 6 — 8 mapamerpis. I') 13 — 15 mapamertpis.



15. YV ¢opmysi po3paxyHKy BHTPAT BEHTHJISLIHOrO NOBITPSI B NTAIIHUKY BKa3aTH SKi

napaMeTpH TaM npeacTaBiieHi:V = L
36(d1-d2)p
1 — ryctuna noBiTps, Kr/m3; 2 — cepeHsi Maca BOJIOTH, 1110 BUAUISETHCS OJHUM NTaxoM 3a T'OAMHY,
Kr/roa; 3 | 4 — BOJIOTOBMICT 30BHIIIHBOTO 1 BHYTPIIIHHOTO BEHTWIALIIHOTO TOBITPs, I/KI CYXOro
NMOBITPsI; 5 — KUIBKICTh NTaxiB Ha (hepMi, IIT.
16. Axe npusnauennsa 010Ky ananizy eapianmise i eupodimky oopaouux czinomes y TOK
nepepoonozo nionpuemcmea ? Bin euznauac:
A) Liny npomyxkuii.
b) Yac, komu moTpiOHO 3yMUHUTUCH HA PEMOHT.
B) Taktuky BUpOOHHMIITBA HA KOXKEH JCHb.
I') Yac oprasi3ariii TeXHOJIOTTYHOI TIEPEPBU Y BUPOOHUIITBI.
17. Aki npeo’senatomuca eumozu 00 mexHiuHo20 00°cKmy KepyeaHHs?
1. O0’exr MOBMHEH MAaTH TiIpOJWHaMIYHI, TEIUIOBl, MAacOOOMIiHHI TMporecH 1 XiMidHi
MEPETBOPEHHS.
2. O0’eKT MOBUHEH OYTH MEXaHI30BaHUM, KEpOBAaHUM, 3a0€3MeUyBaTH BIUIUB CHCTEM YIIPAaBIIHHS
Ha 00J1aIHaHH, MiHIMI3yBaTH Ait0 30ypeHb.
3. O0’€KT MOBUHEH MAaTH JJATYMKU CUTHAIIB, PETYJIIOI0Yl OpraHu, BHKOHAaBYl MEXaHi3MHU.
4. O0’eKT OBHHEH MaTH CHPOBHHY, POOWUTH ii MiIrOTOBKY, BUKOHYBAaTH CHHTE3 MPOAYKTIB 1 iX
BUJIIJICHHS.
18. Bkaxcimb 00 saxoi emnocmi TOK gionocambcsa maki 00°ckmu aemomamu3zauii
nPOMUCTI06020 060uecxosuua? :

a) HACOCHA CTaHIIis; Indpopmaniiina emHicTh  00’€KTY:
0) ycTaHOBKa JuIsi BUpOOHHIITBA Oiorasy 3 | 1)MiHIMaIbHA;
BIIXO/IIB; 2)mana;
B) OBOYECXOBHIIIE; 3)cepenHs;
') yCTaHOBKA /IS OYHIICHHS CTIYHUX BOX; | 4)migBUIICHA;
1) Ta30Ba KOTEJIbHA S)BHCOKA.

19. o saikozo knacy TOK sionocamuvca maki npoyecu?:

a) OCaJPKCHHS;
0) BUIIapIOBaHHS;
B) KpUCTasi3aIlii;
I') IpeCyBaHHS;
1) cynbdiTalii.

Kuaac nmpouecy: 1)MmacooOMiHHMI;

2)ripoMexaHiuHHH;
3)TerIo00OMIHHHMIA;

4)XiMIYHUX TTEPETBOPEHB;

S)MexaHiYHHH.

20. Braswcimo axi 0ii sukonye?:

a) aBTOMaTUYHUI Hii:

KOHTPOJIb; 1) 3ymuHsie poOOTy KOHTPOJIBOBAHOTO TEXHOJOTIYHOTO MPOIIECY
0) aBTOMaTH4YHA y BUIAJKy BUHUKHEHHS HEHOPMAJIbHUX 1 aBapiiHUX PEXKHUMIB,;
CUTHaJ13alis; 2) TexniuHO 3a0e3meuye MPOTIKAHHS TEXHOJIOTIYHUX MPOIECIB
B) aBTOMaTHUYHUMN 0e3 yuacTi JII0IUHY,

3aXUCT; 3) [Mos3Bomsie omeparopy OTpUMaTH iH(OpMaIi0 Mpo  XifJ
I') aBTOMaTU4YHE TEXHOJIOTTYHOTO MPOIleCy, HOro KibKICHI 1 SKiCHI TOKa3HUKHY;
yIpaBJiHHS. 4) TMomnepemKkye omeparopiB i iHIIKUX POOITHUKIB TMPO TPAHUYHI

abo aBapiiiHi 3Ha4YeHHsS KOHTPOJbOBAHUX BEJIWYHMH, MPO MicCIE 1
XapakTep NOPYHICHHS TEXHOJIOTIYHOTO TIPOIIECy.

21. B saxii nocnioosnocmi emanié MoOMNCHA NPeOCMABUMU MUNOEY CXeMY MEXHO102IUH020

eupoonuymea?

a) BUAUICHHS LIJTbOBUX MPOAYKTIB; 0) CHHTE3 MPOJYKTIB; B) CUPOBUHA;
T') IUTbOBI MPOAYKTH; 1) MATOTOBKA CHPOBHUHH;
22. Bkascimb nocnioosnicme 0iti npu ananizi mexHo102iuHUX NPoOyecie, AK 00’ €kmie Kepyeanus?

Mii: a)OniHuTH BIUIUB OCHOBHUX PEKUMHHX MapaMeTpiB Ha poOodi 00acTi

0) Po3pobutn marematuuny monens TOY B auHaMiii;
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B) ocnigutu ctatudHi Xapakrepuctuku TOY;
r) Po3pobutn marematuuny moaens TOY B craruili;
1) JlocmiauTu HeNMiHiiHI KOedIIEHTH iICUICHHS, JTIHEapU3yBaTH CTAaTHYHI XapaKTePUCTUKH
TOY;
¢) Buznauntu kpurepiii epexruBrocti TOY ;
k) [ToOynyBatu iHpopmauiliny cxemy TOVY.
23. /Ina akux eneKmpuuyHuUX MAauwiuH MeXAHIYHA XAPAKmMepucmura il HAxXo0umscsa 6 makii
3anexcnocmi 6i0 00epmis eneKmpoOsuUzyHa:

1) He 3almeXuTh, Buou mawiun: a)BeHTUWISATOPH, 0)Hacocwu,

2) B niHiiHIMH, B)TIOPIIHEB] HACOCH, I)TpaHCIOPTEPH,
3) B KBaJpaTH4HIMH, J)TEHEPATOPH IMOCTIHHOTO CTPYMY,

4) B 00epHEHO e)ppe3epHi BepcTar,

MIPOTOPITIHHIN? )K)TOKapHi CTaHKH, 3)IMiIHOMHI KpaHH.

24, Ilepeoammnoro @ynKuyicto 00°ckma KepyeaHHs HA3UBAEMbCA GIOHOUWIEHHA NEPEMEOPEeHHA
Jlannaca euxionoi eenuuunu 00 nepemeopenna Jlannaca 6xiOHOV GeUMUHU NPU HYTbOGUX

nouamxosux ymosax. Ilepemeopennsn J/lannaca ue 3amina ..... 3anuuwiims 8ionoeiov pieHAHHAM.
25. 3a 3minoro axkux napamempie xoumponiwiomoca TOK 3 nuxncue nazeanumu npoyecamu?
[Tpouecu: [TapameTpu:

a) riipoMexaHiyvHi, 1)KOHIIEHTpAaLlisl IEPETBOPEHOT PEUOBUHH,

0) TeruIoBl, 2) KUIBKICTb €Heprii,

B) MacooOMiHHI, 3) KOHIIEHTpAIlisl PEUOBUHH,

') MEXaHiuHI, 4) remneparypa,

1) XiMiuHi. 5) KUIBKICTB pYXY.

26. fAKkorw nazueacmvca cucmema KepyGaHHA, AKWLO YNPAGNIHHA 00°€KMOM 6UKOHYEMbCA 0e3
0e3nocepeonvoi yuacmi n10ounu. Bionoeiov 3podims 00num cnoeom.
27. Y akux eunaokax euHukaoms 3a0ayi ioenmugixkauii’?

1) B opranizamniifHuX mpolecax, KOJIM HEBIIOMO SIK IOCSTTH METH 32 paXyHOK 00’ €HaHOI mpaili
MEXaHI3MIB 1 JIFOJICH;

2) Y mpouecax Mi3HaHHS, KOJW OyIylOTh Mi3HABAJIbHI MOJENi 00 €KTIB a00 SIBHII, 3 SKUM
CTHKAETHCS JIIOJINHA;

3) V mporecax kepyBaHHs, TIOB’A3aHUX 3 [[IJICHAMPABICHOO 3MIHOIO 00’ €KTa;

4) ¥V comianpHUX MpoIecax Mpyu BUKOHAHHI CHUTHHOT (PYHKITIOHATHHOT TISITEHOCTI.
28. Braoicimv Ha e1eMeHmu NPUYUHHO-HACTIOK08020 MEXAHIIMY 00’ €Kmy npu 11020 idenmugikauii.
A- 00’ekT, b- siBu1IE, B- Hacaigok, I'- npuyuna, /I- npaBuJio nepeTBopeHHs.

3

/\\q
|

4
Y=FE X)~—

1

\

—_—

[

29.B akiit nocniooenocmi peanizyiomuca 3adaui ioenmupixkauii kepysanns?

a) Pobutbest anami3z 3amadi imeHTH(IKAIT 1 BUSCHSIIOTHCS i1 0COOIMBOCTI;

0) BusHauaeThcst epeKTUBHICTH IPOLEAYPH 11€HTH(IKALIIT;

B) Bu3HauaoThCs XapaKTepUCTUKHN MOJIelNi 00’ €KTa;

r) BukoHyeTbcs mocTaHoBKa 3a1a4i 1AeHTUDIKALIT;

1) BcTanoBmioeThes 3B'130K 3a/1aui iieHTU]IKAIIT 13 3a/1a4et0 KEpyBaHHS 00’ EKTOM.
30. Yum eiopizuaecmoca 1) anpiopna i 2) anocmepiopna ingpopmauia i ioenmupikauin 3)
napamempis i 4) cmpykmypu?

A) Bubupae cTpykTypy MozeI;

b) Buznauae napamerpu MoJeii;

B) HeoOximnHa st ciocTepekeHHs 3a BXOJJaMHU 1 BUXOJAaMH 00’ €KTa;

I') BigoOpakae KiNbKiCHI XapaKTEpPUCTUKH BXOJIB 1 BUXO/IB 00’ €KTY.
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31. Ha yomy rpynmyomuca ananimuuni memoou mooeno6anns?

1) 3nanHsAX Hi3MYHOT TPUPOIH ABUI, 00'EKTIB 1 IPOLIECIB;

2) BononiHHI MpakKTHYHUMH HaBUYKaMU OpraHi3ailii TeXHOJOTIYHUX MPOIIECIB;

3) BonoxiHHI IIMPOKMM CIEKTPOM MaTeMaTHYHUX METOJIB Ta 3ac0o0iB BUPIMIEHHS CKJIaIHUX
3ajad4;

4) JlocBifi mpo B3a€EMO/III0 OKPEMHUX MiACUCTEM;

5) HocBini opraHizaiii Ta MPOBEJICHHS HAYKOBOTO €KCIIEPUMEHTY
32. 3 yum noe’a3ami CnpoOULeHHA NPU MOOENI06AHHA CKIAOHUX cucmem?
A) 3 4mCcIIOM BEIWYHH, SIKI BU3HAYAIOTh CTaH cucteMu; b) 3 BUOOpPOM 3akoHIB, IO 3B’S3YIOTh CTaHU
cucremu; B) I3 crynenem Bomi cucremu; ') [3 KiTbKiCHUMU CITiBBITHOIICHHSIMU, [0 XapaKTEPU3YIOTh
3agauy.
33. Illo mostcna cnpowysamu npu ioenmudpixayii 3adaui a) i 6)?

@

a) /5) ‘\"

1) npy>kHi Hanpy>KeHHs, 2) Bary, 3 Culy TepTs, 4 4aCTOTy KOJIMBaHHS.

34. Ilpu saKux o3naxkax ounamiuHocmi, cmoxacmuiyHocmi Heniniiinocmi i Ouckpemnocmi 06’ckm:
a)CcTaTHYHHI, 0) CTOXaCTHYHUI, B) IMHAMIYHMI, I') JeTepMiHOBaHUIi, a MoJeJb: 1) JiHiliHA, €)
HelnepepBHA, €) HeJliHilHAa, ) TucKpeTHA?

Osnaku: 1) y=1,2) y=0,3) 6=1,4) 6=0,5) ¢=1,6) =0, 7) =1, 8) 5=0.

35. B akiit nocnioognocmi npu cmpykmypHiil ioenmuikayii Heo0XioHo eupiwiumu maki 3aoaui?

1) Ouinuty cTyniHb Ta GopMy BIUIMBY BXIJHHMX MapaMeTpiB Ha BUXIJHI, 2) 3ajaTtu Kiac mMozeni, 3)
Buninmutu o0’exT 13 cepenoBuina, 4) BuzHauuTu palioHaNbHY KUIBKICTH 1HGOpMAIIHHUX 3MIHHUX
00’exTa, 5) BusHaunTH 3B’3KU MK BX1IHUMU 1 BUXITHUMH MTapaMeTpaMu 00’ eKTa

36. Axumu popmynamu eupaxosyromovcsa Kpumepii ouinku idenmudpikayii: a) iHmezpanivHuil
CcepeonbO-KeaopamuuHuil Kpumepiii OyinKu; 6) Kpumepiii MAKCUMAIbHO20 3HAYEHHA GIOXUICHHA
6UXIOH020 napamempy 00’ckmy i moodeni?

DQ(F) = [(yo(®) -y, () dt > min , 2)Q(F) = ](y0 ® -y, (t))dt - min ,

3) Q(F) = max(y, (1) - ,, (1)) —>min , 4)Q(F) =max|y,(t) - y,, (t) - min .

37. Illo nepeodauae a) demepminosanuii, 6) cmamucmuyHuil i 8) A0ANMUBHUIL MemOOU nOOYO08uU
mooeni?

1) Ilepenbauae koperyBaHHSI MapaMeTpiB MOJENi Ha BUMAJNOK Apei]y XapakrepucTuk o0'exTa, 2)
Bynyetbes 3 Touku 30py (Pi3uKo-XiMIYHMX 3aKOHOMIpHOCTEH Tmporiecy, 3) [lependauae BUKOpUCTaAaHHSIM
METO/IIB aHaJli3y pe3yJIbTaTiB TOCIIIKEHHS 00'€KTa.

38. Aki 6uou cuznanie suKOpUCmMOBYIOMbC 6 AKMUBHUX MeMOOaAx ioeHmugixauii?

a) Cunycoinaneamii, 0) ImMmynbcHUWI, B) TpaneueinagpHWiA, T') CTYNiHYACTHH, 1) CTYyHiHYACTUH
MTOI0OBXKEHUH, €) 3TJIaPKCHUH IMITYIbCHHH, €) €KCTTOHCHITIHUH, )K) aKTUBHUMN TITYM.

39, .eivieieenccmemoou idenmudpikayii  6azyromovca HA4 eKCnEepUMEHMmi Npu  AKOMY KOHMPOb
napamempie npouecy GUKOHYIOMb Y PeHCUMi HOPMAabHOI eKcniayamayii 00'ckma 0e3 eHeceHH:A
0yOb-aKux wmyunux 3oypens. (Bionosicmu, oonum cnoeom)

40. Konu npu nacuenomy memooi ioenmudgpixauii eubupaiomo maxi memoou 00poOKu O0anux: a)
nakemuuil, 6) ¢ peanbHomy macuimaodi 4acy, 8) KOMOIHOBAHUI 3 GUKOPUCHAHHAM A0ANMOBAHO20
Kepyeanna?

1) O6pobka naHmx Mae HeaBTOHOMHHM Xxapaktep; 2) Ilpu rpynosiii o6pobui manux; 3) OO6pobka
JAHUX Mae aBTOHOMHHU xapakrtep; 4) I[lpm koperyBaHHi mmapaMeTpiB MojzeNl PEKYpCUBHUMH
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anropuTMamu, 5) oO0poOka MaHuX BiAOYBaeTbCS 3a OJIHY CTYIiHb, 6) KOJU BUKOPUCTOBYIOTHCS HE
PEKYPCHBHI aITOPUTMHU 1ACHTU(IKAII].
41. Aki € 3azanvui 3a0aui a) — cmpykmyphoi ioenmudpikayii i 6) — napamempuynoi ioenmugpixayii
?
A) BuznayaHHs KJ1acy 1 CTpyKTYpH OIiepaTopiB MOJIENI;
b) Bu3znauanHs 4nCIIOBUX 3HAUYEHB MTApaMeTPiB MaTeMaTUYHOI MOJIE;
B) BusnauaHHs 3aK0HY 3a SIKMM 30ypeHHs (BXiIHI ITapaMeTpH ) MePETBOPIOIOTHCS B PeaKIlii
00'exTa (BUXIiJIHI MapaMeTpH);
I') BusnauaHHs OIIIHOK ITapaMeTpiB caMoro 00'eKTa.
42. ITio ioenmucdpixayiero 06'ekmie pozymitomes - noOy008y 1020 mamemamuyHoi mooeni ma
BU3HAYEHHS i1 napamempis no 0aunux peakyii 06'exma na gioomi 306niwni 30ypenns. (Tax um Hi ?)
43. Ha uomy rpyHmywomsca Memoou Mooear08anns i ioenmugixayii?
a) 3HaHHAX (I3UYHOT MPUPOIH SABHIIL, 00'EKTIB 1 MPOIIECIB;
6) MaremaTHYHHX PIBHAHHSX OMHUCY SBUII, 00'€KTIB 1 MPOLECIB;
B) BimoOpakeHHsIX (DyHKITIOHAIBHKUX 3B'I3KIB M)XK BXOZIOM Ta BUXOJOM 00’ €KTIB ;
r) BonoaiHHI MIUPOKUM CIIEKTPOM MAaTEMaTHYHHX METOIB Ta 3aCO0IB BUPIIICHHS CKIIQTHUX
3azay;
1) Hocizi opranizaiii Ta mpoBeeHHS HAYKOBOTO €KCIIEPUMEHTY.
44, B cxemi modeni cucmemu Kepysanns (ous. puc.) napamempu X, U, Y, Z1, 72, C, F e:
z, z,
¢ L

X U Y

1. BektopoMm BuXinHUX nmapameTpiB; 2. BekropoM kepyBaHH:; 3. BEeKTOpOM KOHTPOJIbOBaHUX 30ypEHB;
4. Mopemnno BU3HAYEHHS BUXIIHUX apaMeTpiB; 5. Moemnito BU3HaUEHHS TapaMeTpiB KepyBaHHS; 6.
Bekropom BXiHHUX mapaMeTpiB; 7. . BEKTOpOM HEKOHTPOJILOBAHUX 30ypEHb.
45. Bkaowcimo nocniooenicms emanie uepes AKi RPOX0OUms M0Oe b 3a NeGHUI YUKII C6020
icnyeanns ?
A) Ompumaris pe3)maniie MOOETOBAHHS, BUKOHAHHST MAMEMAMUMHUY, (DYHKUIOHWTLHUX  IHULX NEPEMBOPEHb, SIKI
SHAXOOSIMbCS 8 MOOEJ;
B) Denmugbikayiro 06’exma modemosamis, UM 6CIMAHORTIOEMbC. GIONOGIOHICIb MIDIC BUOPAHOO MO0 |
KOHKDEMHUM 00 €KINOM MOOETIOBAHHSY,
B) Bubip udy mooer, sikuti Havipae peaiizye Memy MOOeTOBAHHSL;
I') Buxopucmarnms pe3yimmamie MoOemosaHHst sl po36 SI3aHHSL 3004 NPOCHO3Y6AHHS, ONMUMIBAYE I KepyBaHHs.
00 exmamu, sIKi BUBHAONTbCL.
46. IMpu knacugixayii mooeneii 3a 03HAKOIO MamepianbHOCMI 60HU NOOLIAIOMbCA HA MAMEPIATbHI
i yaeni. Aki moodeni gionocamovca 00 a) mamepianbHux , a AKi 00 0) yasnux?
1.- o6pa3Hi, 2. — MpocTOpOBO-TIOAIOHI, 3. — 3HAKOBI, 4. — MaTeMaTUYHO-TIOI0H], 5. — Pi3udHO MOMIOHI,
6. — 00pa3HO-3HAKOBI.
47. Jlo akux mooenei: l.- obpasni, 2. — npocmopoeo-noodioni, 3. — 3Haxkoei, 4. — mamemamuyHo-
nooioni, 5. — pizuuno noodioni, 6. — 06pazno-31aK06i sioHOCAMBCA Maki mooeni (36’azamu) ?
a)MakeT, O)MyJIsDK, B)1abopaTOpHA yCTaHOBKA JUIS JOCHTIKEHHS PO3YMHEHHS J00pHB, I') aHAJIOTOBO-
uudpoBUil MPUCTPIN, 1) NMpEeACTaBIEHHS JIOJAUHU MPO 00’€KT, €) reorpadiyHa kapra, k) dopmyna
XIMIYHUX CHOJIYY€Hb, 3)aJITOPUTM, K) MaTeMaTHuHa (opmyiia.
48. Aki napamempu mae mamemamuiuna mooesb 00’ckmy KepysanHHs?
a) Bxinni; 6) BayTpimni; B) 30ypenns; ) Po3nonineni; n) Junamiuni; e) KepyBanss; x)
Onrumizartii; 3) 3ocepemkenns; n) Buxinni; 1) Kinetuusi.
49. Brastcimb nocniooeéHicmes 0CHOBHUX eMAanie MamemMamuyHo20 MoOea08anHsa ?
A) ®opMyTrOBaHHS 3aKOHIB, 10 3B'sI3yI0Th OCHOBHI 00'€KTH MOJIETII.
b) MocnimkeHHs mpsMoi MaTeMaTUYHOI 3a/1a4i Ha MOJIeN (3HAXO/KEHHS BUX1THUX JTaHUX).
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B) IlepeBipka afeKBaTHOCTI MOJIEITI MPAKTUYHUM JAHUM.
I') Y nockoHasieHHs: MOZIEII 10 pe3ybTaTax ii eKcIuryaTarii.
50. unamiuni moodeni ye maxi ¢ aKux:
1. € nudepenuiiini piBHIHHS;
2.  mapaMeTpu MOJIEJi 3MIHIOIOTHCS Bl 3MIHH 1HIIMX 3MiHHHUX;
3. BHXIJHI MapaMeTpH 3MiHIOIOThCS B Haci;
4.  BUXIiJgHI TapaMeTPH 3MIHIOIOTHCS Bij 3MIHHM BX1IHHX;
5.  mapaMmeTpu 3MiHIOIOTHLCS MO JTOBXKHHI MOJIENI,
51. Ha womy rpynmyromoca ananimuyni memoou mMooenioeanna?
1) 3nannsax (i3nyHOT TPUPOIHU ABUI, 00'EKTIB 1 IPOLIECIB;
2) BononiHHI MpakKTHYHUMH HaBUYKaMH OpraHi3allii TeXHOJOTIYHUX MPOIIECIB;
3) BonoxiHHI IIMPOKMM CIIEKTPOM MaTeMaTHUYHUX METOIIB Ta 3ac00iB BUPILICHHS CKJIAJHUX
3ajay;
4) JlocBifi mpo B3a€EMO/II0 OKPEMHUX MIACHCTEM;
5) HocBini opraHizaiii Ta MPOBEICHHS HAYKOBOTO EKCIIEPUMEHTY
52. Aki npusnaxu maroms eKCnepumMeHmanvii mooeni a) oemepminosani, 6) cmamucmuyni?
1) MatoTh BeNMKY CKIAIHICTh MPUIUHHO-HACIIIKOBUX 3B'A3KIB.
2) Mopeni XxapaKTepu3yIoTh YCepeIHEeHI 3HAUCHHS BXIJIHUX 1 BUX1THUX BEJIMYMH, IapaMeTpiB Ta
XapaKTEePUCTHK.
3) IIpu noOynoBi Mozeneil BUKOPUCTOBYIOTh MOHATTS TEOPii KMOBIpHOCTEH.
4) OXommoTh Ti sBUINA, 00'€KTH 1 NPOLECH, B SKUX 3 BEJIHUKOKI JTOCTOBIPHICTIO MOJKHA
BU3HAYUTHU MPUIMHHO-HACIIIKOBI 3B'SI3KH MIXK BX1IHUMH 1 BUX1IHUMU BETHYNHAMHU.
5 IloOynoBa TakuxX MOJENel, sIK MpaBUII0, OOMEXKYEThCS OararbMa yMOBaMH, SIKI YTOUHIOIOTb
00J1acTh BUKOPUCTAHHS MOJCIIL.
53. Ilapamempu mamemamuunoi mooensi 3 po3NOOLICHUMU RAPAMEMpPAMU, AKI i0OuUsaroms
enacmueocmi 00'ckma mooenteanHa, 3anexncamsy 6i0 nPOcmoposux Kkoopounam? 1) tax; 2) Hi.
54. Bkaocimbv opmynu 0na  mMoO0eni06aHHA OUHAMIKU MmaKux Qi3uunux npouecie: a)
NOCTYNAJIBHOIO PyXy, 0) 00epTaJbHOr0 pyxy, B) pilMH B €MKOCTHX, I) rasy B €MKOCTSHX, 1)
HArpiBaHHS Tijl, €) CYLIKHU Tijl, €) BUNAPOBYBAHHS, K- 3aPSAJAKH KOHIEHCATOPIB, 3) YTBOPEHHS
CyCHeH3ii.
1) mdaddt = W; 2) mde/dt = aQ; 3) mdv/dt=F; 4) mCdédt=Q; 5)Sdh/dt=Q; 6)Vdn/dt=
G; 7) cdUc/dt = I¢; 8) mda/dt =M; 9) V/(R@) (dP/dt) = Qp
55. Aki napamempu 06’ckmie 6ionocamusca 00: a) 6UXiOHUX, 0) 3a2ANbHUX, 8) XapaKmepucmuk?
1) Temnepatypa, 2) noTeHIiajl eHeprii, 3) eKOHOMIYHi, 4) KOHIIEHTpallisl pe4OBUHH, 5) SKICHI, 6)
3arac pe4yoBHHH, 7) OKpPY>KHA IIBUIKICTb.
56. Ak Hazueaemuvca enacmusicmov 00’°cKmy, 3a60AKU AKIU HeEBIONOGIOHICMb MidC NPUXOOOM i
8I0MOKOM Kepo8anozo cepedosuuia aikeioycmupcsa camocmiiino, 6e3 306HiuHix Oiil Ha 00°ckm.
BianmosicTi, 0JHAM CJIOBOM.
57. B ckinvku npubnuzno pasie uac po3zoHy 00’ckmy KepysanHsa oinbuiuil 6i0 nocmiiuHoi uacy
00°ckmy?
1) 2 pasu; 2) 3 pasu; 3) 3,8 pasu; 4) 4,6 pa3u; 5) 5,2 pasu.
58. /lo TOK i3 po3noodinenumu napamempamu i0HOCAMbCA maki 00’ ekmu, oe:?
1. 3HavyeHHs mapamMeTpiB OHAKOBI O 00’ €My 00’ €KTY B JaHUH MOMEHT 4acy.
2. BUKOHYy€TbCS IHTEHCHBHE NEPEMIITyBaHHS.
3. € KOpIBHUKHU, CBUHAPHUKH, NITAIITHUKH.
4. [TapameTpu 3MIHIOIOTHCS 3 HACOM, aji€é B POCTOP1 00’ €KTY OJHAKOBI.
5. 3HaueHHs mapaMeTpiB pi3Hi 0 00’eMy 00’ €KTY B JaHUI MOMEHT 4acy.
59. Koniu napamempu 06'ekmy maromuv 00Hi i mi ¢ 3HAUEHHA O 6CIIL PO3ZIAHYMIN EMKOCHI Y 0Y0b-
AKWI MOMEHm d4acy, mo maki 00'ekmu Ha3uearomy 00°ckmamu i3 .........napamempamu.
BignmosicTi, 0JHIM CJIOBOM.
60. AIKi pieHaAHHA BUKOPUCHOBYIOMbCA NPU MOOETIOBAHHI XIMIYHUX NPOYECI6 NPU NOPAOKAX PeaKuyiil
n=a0,1i2.
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w=-dC/dt=kC, w=-dC/dt=kC?, w=—dC/dt=k
A) CiICy=e™, p) C/Cy =1/(L+Ckt),+ B) C/C, =1-(k/Cy)t,
r=In2/k. r=1/Cyk . r=C,/2k.

61. Bio uozo 3anexcumov KOoHCmMmanma weuoKocmi XimiuHot peakuii ¢ pienanni Appeniyca?

1) Temnepatypu peakiiii, 2) 30BHIIIHBOI TeMIepaTypu, 3) eHeprii akTusailii, 4) koHcrantu bonbivmana,
5) KOHLIEHTpaLlli PEYOBHHH.

62. lllo 3HaxoauThCsl B PiBHSHHI PO3KJIAJaHHA BYIJIeBOAiB (Oiosoriunuii mpomec) a) 3iaiBa, 0)
cnpasa?

1 - Bona; 2 — eneprisi, 3 — Byrj1eBou, 4 — KceHb, 5 — ByIJIeKHCJIHii ra3s.

63. Ochoenum enemennmom ycmano60OK COHAUHO20 2APAYU020 6000NOCMAYAHHIA € NIOCKUTL
COHAUHUIL ......... (C]1060).

64. KK/[ konekmopa 6u3nauyacemucsa AK 6iOHOUIEHHA Meni060i NPOOYKMUBHOCHI COHAYHO20
KOJleKmopa 00 naoar4oz2o nomoky couaunoi paoiayii. I]e eipno? (max/ni)

65. Cxema conauno-enekmpuuHoi cucmemu meni0NOCMA4aHHA C6UHAPHUKA MAMOYHUKA
nokaszana Ha pucyHky. /Ina 4o2o npusnayena emuicms 2?2

v

1 TennoHocin

Bopga Ha
nigirpis

-— | il |
1 yhybybybyll | g
7
Fapaya XonogHa 6
BoAa Boga

a) JUIs HAKOMMYEHHS raps4oi Boau, O) A MiAirpiBy CBHHAapHMKA, B)As ¢inbTpaunii Boad, T) A
aKyMyJIsii Tera.

66. ITomenuyian eimpoeoi enepeii 3a pik na Ykpaini cknaoae a)100 — 300 6) 300 — 600 ¢) 600 — 800
Mapo kBm 2o0.

67. Ilo axomy 3aKoHny npayro€ menioeuil HAcocC 3 X0J1000a2eHmom?

A) o 3akony ®ypre, 0) mo kpurepiro Hyccenbra, B) mo nukiny KapHo.

68. L]0 modtce bymu Oricepesiom meniomu 01t MEN106020 Hacocy?

A) moBiTps, 6) Boga o3ep, pik, MOPiB; B) TPYHT, T')THiH, 1)COHSYHI KOJIEKTOPH, €) CTI4HI BOJIH.

69. Akoro € 3a0aua akymynrosanns enepzii ?

1. 3a0e3mneueHHs pe3epBy Ha BUMAJO0K PaNTOBOTO MPUIIMHEHHS POOOTH yCTaHOBOK, OCOOJIMBO Ha
NepioJl 3aMyCcKy pe3epBHUX YCTaHOBOK;

2. perymoBaHHS a0o OydepHe akyMyITIOBaHHS NPU BHCOKUX aMIDTITyAaX 3MiHW HaBAaHTAXKEHHS, IO
JI03BOJISIE TIOKPUBATH HABAaHTAXKEHHS NMPH HEBEUKUX TPaTi€HTaX 3MiHU HOTY>KHOCTI EPBUHHOTO
JoKepera eHeprii,

3. aKyMyJIOBaHHs €Heprii moOau3y MiIcIs ii CIIOKMBAaHHS Ui 3MEHILICHHS MiKiB HaBaHTa)KEHHS 1
BapTOCTI CUCTEMH €HEPronocTayaHHs He TUIbKU B YaCTUHI IEPETBOPEHHS €HEPTii, a TaK0X MpH 1i
PO3MO/IIICHH] 32 JOIIOMOTOI0 MEPEXK.

70. /Insa 060x emHicHO20 00°€Kmy 6Kadxcimb PI6HAHHA CAMOBUPIGHIOBAHHA NEPULO] EMHOCMI HA @)
6Xx00i Ou1 1 6) 6UX00i Sp1 i Opy20i emHOCMI HA 8) 6X00I Ouir i 2) 6UX00 iy I

H[ ______________________ I{I[ 1) =_(HII(0) /2QO)¢| VAHO ) 2) :(HII(O) /ZQOM“ / HII(O))
a 3) =(H, ) /2Q, )BAH,  4) =(dQ, /dH,)(H, ¢ /Qy)

< plii

rnep
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71. Hanuwimb piéHAHHA MPAHCHOPHIHO20 3ANI3HEHHA 6 00 €EKMax KepyeaHHs.

72. Hanuwimao pigHanHa nepedamuoi pyHKuyii 080X EMHICHO20 00’ €Kmy.

73. /lo cknady enekmponpueoody 6xo0amwv: @) GUKOHAGUUIL Op2aH, 0) eleKmponepemeoprosay, 6)
e1eKMPOOBULYH, 2) PeyIAmop, 0) 0xcepelo eleKmpoeHepeii, ) MexaniuHuil nepeoasantbHull RPUCMpIil.
Brxaoicimsb na cxemi akum nomepam cxemu 8ionogioarome 0ani npucmpoi?

6

T~

74. IIlo make K083aHHA ACUHXPOHHOZ0 elleKmpooeuzyna?

1. Le pi3HUIIA MK CHHXPOHHOIO 1 JIHICHOIO MIBUAKICTIO POTOpA.

2. e 3cyB mIBUIKOCTI 00€pTaHHS MarHiTHOTO MOJIS CTaToOpA.

3. lle BigHOIIEHHS PI3HUINI KPUTHYHOI 1 MIWCHOT HIBUAKOCTI OOEPTAaHHS EIIEKTPOJIBUTYHA JIO
IIHACHOLI.

4. Ile pi3HUIM MDXK IIBUAKICTIO 00EPTaHHS MarHiTHOTO IOJI CTaTopa 1 poTopa.

5. e 3cyB Mk 00epTaHHIM pOTOpa 1 CTATOPA.
75./Ina uwoco 6 mamemamuyHill MoO0eni PO3PAXYHKY €1eKMPOOSUZYHA NOMmMPIOHI OaHi no
GIOHOWEHHIO KDUMUYHO20 MOMEHNLY 00 HOMIHANbHO0202 /151 3HAX00MHCEHHA:

A) KOB3aHHS €JIEKTPOJBUTYHA B KPUTUYHIN TOYII];

b) xoB3aHHA €J1eKTPOABUTYHA PU HOMIHAJILHOMY PEXUMi poOOTH;

B) xoB3aHH €1eKTPOJBUTYHA B TOYIl KOPOTKOTO 3aMUKaHHS;

/1) KOoB3aHHS €NeKTPOJIBUTYHA IIPU XOJIOCTOMY XO/Ii;
76. AKi 3 HasedeHux MOYOK MeXAHIYHOI XAPAKMEPUCMUKU ACUHXPOHHOZ0 e1eKMPOOsUZyHa €
moukamu: @ 4

a) HOMIHAJILHOTO PEXXUMY; ~

0) KOPOTKOT'O 3aMUKaHHS,

B) 1/1€aJIbHOTO XOJIOCTOTO XO/Y;

I') EKCTPEMAJILHOIO TOYKOIO?

77. HAxa 3anexucnicmov  Mixc  Kymoegow WeuoKicmio
e1eKMpPOOGUIYHA i XapaKmepUCmuKamu Hacocy:
a) HAIopowm; Buna 3anexxHocTi: 1) niniiina,
0) MOMEHTOM OTIOpY; 2) KBaJapaTHYHA,
B) CIIOKUBAHOIO MOTY>KHICTIO; 3) kyOiuHa,
') IPOJYKTUBHICTIO? 4) obepHeHO mpomnopiliiiHa
78. Bio uozo 3a opyzum 3axonom Hbviomona 3anexcumv Kymosea weuoKicmov o00epmanHs
enekmpooeuzyna?
A) O6epransHOr0 MOMEHTY enekTpoaBuryHa, b) Enxexrpuunoro onopy poropa,
B) MomenTy onopy BUKOHaBYOTO OpTaHy, I') KoB3aHHS €1eKTpOABUTYHA,
1) Yacy nmepexigHoro mpoiecy, E) Ctpymy potopa,
X) Hanpyru B mepexi, 3) IlpuBeieHOro MOMEHTY 1HEpLii CHCTEMH.
79. Yum He pezynioromsy uieUOKICmb 00epmMaAHHA ACUHXPOHHO20 e/1eKmMpoosuzyna?
A) 3MiHOIO nap MOJIOCIB; B) 3MiHOI0 BETMUMHY HANIPYTH;
b) 3miHOIO BETUUMHU CTPyMY; I') 3MiHOIO YacCTOTH CTPyMY.
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80. Bio uozo 3anexcumsv po3paxyHKoeuil Hanip 600u 6 cucmemi, AKUii HOGUHEH 3a0e3neuysamucs
Hacocom?:

a) piBHS BOJM Yy BOA03a0ipHiN criopyi; ') BTpAT Haropy B TpyOax;
0) BUCOTH HarHiTaHHS, 1) POTyKTUBHOCTI HACOCY;
B) MICIIsI BCTAHOBJICHHS HACOCY; €) KUTBKOCTI NTaxiB Ha (hpepMi.

8l. Ilpu cmeopenni mamemamuunoi Mooeai 6000NOCMAYAHHA NMAWIHUKA, AKI napamempu
6X0051Mb 00 PIGHAHHA, W40 ONUCYE PO3PAXOBAHUIL HANIDP 6 CUCMEMI:

1) BucOoTa HarHiTaHHs; 2) MiClle BCTaHOBJICHHS Hacocy; 3) BTpaTh Hamopy B TpyOax; 4)
MPOYKTHBHICTh HACOCY; 5) MOTOJIIB’ S ITaxiB; 6) piBEHb BOJW Y BOJI03a0IpHIN CIIOPY/Ii.
82. /lonosnime peuenna: ,Kpamuicmo oOMminy nogimpsa y cxoeuwii — ue € 6iOHOUWIEHHA UmMpPAm

noeimps Ha 6eHMUNAUIIO CXO8UWA 00 1020 ...... (Bionosicmu 00num cnoeom).
83. B 3anescnocmi 6i0 uozo 6 cxemi 6000nOCHAUAHHA 6UHAYAIOMb NOOAYY 600U 3d 000y 00 KOpi6HUKA?:
a) Barv KOpPIBHUKA; JI) BUTpAT BOJY HA 3BOJIO’KYBAHHS;
0) KUIBKOCTI KOPIB; €) BHUTpAT BOJM Ha FaCiHHS MOXKEXKi;
B) HOPM CIIOKMBaHHS BOJIH; €) BHUJIIB KOpIB;
) BUTPAT BOJM HA 3MHUBaHHS Opy1y; K) HAsSIBHOT'O OOJIaTHAHHS JIJIS TIOIABAHHSI BO/IH.
84. Brasicimb 0cHOBHI cnocodu nepemiutysanns piounu?
a) MHEBMAaTUYHUM, I') IOTOKOBUH, €) MEXaHIYHUH,
0) rigpaBIIivYHUMN, 1) 6apOOTaKHUM, ’K) KIHETUYHUH.
B) €JIEKTPUYHUH, ) TypOiHHUH,

85. Ilpu cmeopenni mamemamuunoi Mooeni mennoeozo GANAHCY 6 NMAUWIHUKY GUKOPUCHOBYIONb
maki napamempu:?

1) KinbkicTh Tera BUIIJICHOTO MTaXaMH.

2) KinbKicTb Temsa BTpaue€HOro B HABKOJIHUIIIHE CEPETOBHIIIE.

3) KinbpkicTh Teria B IpUMIIICHHI;

4) KinbKicTh Tenja BUTPAYSHOIr0 Ha HarpiBaHHA BEHTHIALIIHOTO MOBITPS;

5) KinbkicTs Temna, o NpuxoauTh 3 KOpMaMu 1 BOJIOI0.
86. AKki 6uou 001a0HAHHA HE BUKOPUCMOBYIOMbCA 013 RIIZPIGAHHA nogimps y menauyi?

A) Kpoc cucremu. b) Bpynepmn.

B) In¢pauepBoHi BUIIpOMiHIOBaYi. I') O6irpiBayi Ha AU3ETHLHOMY MAJIUBI.

J1) I'a3oBi HarpiBaui.
87. Aki cnosa cnio ecmasumu ¢ peuenns. ''Tak sk MojenNi TemooOMiHy 1 BeHTW AT depmu (1...)
MIK 00010, TO 1X cIif po3rasaaT (2...)".

A) 36’a3ani; B) pazom;

bB) ne 36’a3ani; I') okpemo.
88. Bio uozo 3anexncums sudinenns menia meapunamu?
1) Macu, 2) Biky, 3) Buay, 4) npoAyKTUBHOCTI, 5) 10BKHHH XBOCTA 6) HABKOJIUIIHLOTO
cepel0BUIIIA.
89. Ilpuxoeane mennoguodinenns ye:
a) TeIUIo 10 BiyIA€ThCSl TBAPUHOIO NMPH KOHTAKTI 3 Mi/II0r010, 0) TENJo o BUALISETHCSA 3i
LIKipH TBAPMHH, B) TEIIO 10 MOCTYNA€E B MOBITPA 3 IMXAHHAM i TOTOM.
90. Aene mennosudinennsn 3anexcums 6io:
1) TeMnepaTypu B npuMillleHHi, 2) pyXy HOBiTps, 3) IJIOIIi KOHTAKTY TBAPMHH 3 MiV1I0I010, 4)
TeMIepaTypH MOKPHUTTS.
91. Braxcimey kananu pezyntosanns smiuiyeaua? Ilapamemp pezyntoeannsa — pezyib08anuil

napamemp
1) Ga—-Cs, Gs—-Ca 3)Gc—-h, Ge-Cc
2)Ga—Cc, Ge-h 4) Ca—Cc, Ge-Gc

92. AIki napamempu 0038015€ pezynioeamu KOHCMPYKUia Kopmopozoasaua?
1) HIBuakicte oOepTanHs mHEKy. 2) Butpat kopmiB. 3) SIKiCTh KOpMIB.
4) Iponopirii 3MinTyBaHUX KOMOIKOpMIB. 5) Tum kopmis.

93. Akoro € 3a0aua yinouucenbhozo npozpamyeanus?

a) Tam, ne mipoBa GyHKIIIS MpUMae 3HAYCHHS IUTHX YUCET,
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0) Bona € 3amaueto JiHIMHOTO MPOTpaMyBaHHs, Jie TapaMeTPH MPUHMAIOTh 3HAYEHHS [IJTUX YHUCEIT;

B) BoHa € 3amauero HeNMiHIHHOTO MPOTrpaMyBaHHs, JI€ TapaMeTpH MPUHMAIOTh 3HAYCHHSI IIUTUX YUCEIT;
r) B sikiit minboBa QyHKINIA 1 MapaMeTp IpuiiMae 3HAYCHHS IITNX YUCET,;

1) B sikiii pe3ynbraTé OyayTh IIIOUMCENBHI;

e) Jle oOmMexxeHHs Ha mapaMeTpu OyayTh IIJTOUYNCETLHUMH.

94. Ilpu po3eé’azanni 3a0au onmumizauii memooamu JHiHIHHO20 NPOZPAMYBAHHA AKUMU MEMOOAMU |
HpU AKUX 00MEHCEHHAX 60HU PO38°A3yIombca?

1) 3Buuaiinuii CUMIIEKC-METO/; OOMexeHHS: [lykaemo:
2) CuMIUIEKC-METO/ 13 IITYYHUM 0a3uCcCoM; A< > I) max;
3) [Moxgiiiauii CUMILIEKC-METO/I. B) > B) < I1) min.

95. Bio uozo 3anexcums egheKmueHicms 6UKOPUCMAHHA 600U POCTUHAMU 8 MENTUUHOMY
2ocnooapcmei 6 mamemamuyHin mooei mpancnipauiii?

1) Consunoi pafiamii, CHpUHHATOT KyJIBTYPOIO; 2) IJIOLI MOBEPXHI KOPiHHS; 3) MacH BOJIM MOAAHO1
Ha noyinB; 4) epexTuBHOCTI (HOTOCHUHTEZY; 5) 10J1i AKTUBHOT paiarii.
96. Konu npu mooentoeanti menioooMiHy 6paxo8yemuvCsa 6 MO0l HA0X00MHCeHHA Mena 6io Oii
coHaAYHOI padiauii?

a) JiToM; 0) TP MO3UTHBHUI TEMIIEpaTypi MOBITPS Ha BYJIHIIL; B) Tpu TemnepaTypi Outbmiiii 10 °C r)
npu Temnepatypi oinbmmi 15 °C; n) npu remneparypi 6uemii 20 °C;
97. Hazpieanns nosimps na 1°C 3Huxicye 1020 6i0HOCHY 607102iCmb RPUOIUZHO HA'.
1.1%, 2.3%, 3.4%, 4.5%, 5.6-8%.
98. lo uozo npue’azani moodeni nozoonux ymoe?
A) 10 piYHUX KOJIMBaHb TEMIIEPATYPH, 0) 10 10OOBUX KOJIMBAHb TEMIIEPATYPH, B) J0 aMILTITYy X 3MIHUA
TEMIIEPATYPH, T) 10 CEPETHBOPIYHOI TEMIIEPATYPH.
99. Bio uozo 3anexncums ehekmueHicmov 6UKOPUCMAHHA 800U POCAUHONW0?
1) BiJ KiTBKOCTI BOJIU B POCIIHHI, 2) BiJl €PeKTUBHOCTI (POTOCHHTE3Y, 3) BiJ MIBUIKOCTI MIPOXOKEHHS
BOJIM 110 POCTHHI, 4) BiJ] pajiiaiii COpUHHITOI POCIUHOIO, 5) Bijl piBHS OCBITJICHOCTI.
100. IIpoxoosicennsn 600u uepe3 pociuHy Ha3UBAEMBCA ....... (BigmoBiab aaiiTe, 0{HHUM CJI0BOM)
101. Aka 3anexncuicme inmencuenocmi gpomocunmesy 6i0 HOmMoKy ceim.a.
a) JiHiiHa, 0) JiHIHA 3 TOKPUTTS POCIMHAMHY I'PYHTY, B) €KCIIOHEHIIiliHA, T') eKCIIOHEHITii{Ha 3
ypaxyBaHHSIM ILJIOII1 JIUCTS.

9. MeToau HABYAHHSA

[Ipy mpoBemeHHI JEKIIA SIK METOJ HAaBUYaHHA  BUKOPUCTOBYETHCS
MOSICHIOBAJIBHO-UTFOCTpaTuBHUN MeToa. CTyaeHTH 3700yBalOTh 3HAHHS, CIIyXalo4yu
JICKIIiF0, 3 HaBUYAJbHOI IUCIUIUTIHU 4Yepe3 TPOCIYXOBYBAaHHS PO3MOBIII JEKTOpa 3
JIOTIOMOT'OK0 €KPAaHHOTO MOCIOHWKA y BUIVISLAL Ipe3eHTalli. BoHn MOXyTh 3anucyBaTu
KOHCIIEKT JICKIIi1 3a/1at0uM 10 PUCYHKaX muTaHHs. [Ipe3eHTarii BUIaroThCs CTyICHTaM B
CJICKTPOHHOMY BUTJISJI JUIS TIATOTOBKM JIO TECTiB 1 omuryBaHb. CrHpuiimMaroun ©
OCMHUCIIIOIOYM  (DaKTH, OI[IHKM, BHUCHOBKHM, BOHHM 3aJUINAIOTECI B  MEkKax
BiJITBOPIOBAJILHOTO MUCJICHHS. Takuii METOJ] 3aCTOCOBYIOTh IS IepEIaBaHHS 3HAYHOTO
macuBy iH@opmMarii. JIekmiitHuii Marepiag Mo THUMOBUX TEXHOJOTIYHUX Mporecax 1
00’€KTax TIONAETHCA 3 YXHWJIOM B OIK BHBYCHHS  €JIEKTPOTEXHIYHHUX AacMeKTiB 1
aBToMarm3aiii BupoOHuNTBa. Ilim Wac nekiii MeToa MOKHa BHKOPUCTOBYBATH IS
BUKJIQJICHHS 1 3aCBOECHHSI (aKTiB, IMiIX0/1iB, OI[IHOK, BUCHOBKIB.

Jlist epeKTHBHOTO BUKOHAHHS MTPAKTUYHUX POOIT BUKOPUCTOBYETHCS YACTKOBO-
TONIYKOBHii, 200 eBPUCTHUHMI MeToj. Moro cyTh - B opraisaiii akTHBHOTO IIOLIYKY
pO3B'sI3aHHS BUCYHYTHX TIiJ] KEPIBHUITBOM Tiefarora 3aBJaHhb a00 Ha OCHOBI
E€BPUCTUYHHUX TIPOrpaM TIOIMIYKYy OTpPUMAHUX 13 METOJAMYHHMX BKa3ziBOK. [Iporiec
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MUCJIEHHS HaOyBa€ MPOAYKTHUBHOIO XapakTepy, aje HOoro IOeTanHO CKEpPOBYye U
KOHTPOJIIOE Mearor ado cami CTyJ€HTH Ha OCHOB1 poOOTH HaJ 3aBJaHHSAMU (30Kpema i
KOMITFOTEPHUMH MIPOrpaMaMy 3 BUKOPHCTaHHSIM MakeTiB nporpam Takux sk MathCad i
Matlab) ta 3 HaBuanpbHMMH TMOCIOHMKamMH. Takuii METOJ € TEPEBIPEHUM CIIOCOOOM
aKTHBI3allli MUCIICHHS, CIIOHYKAHHS J10 MI3HAHHS.

[lin yac BUKOHAaHHA CaMOCTIHHOI pPOOOTH CTYACHTH BHKOPUCTOBYIOTH
ToCHiTHUIbKUN MeTo. Ilicis anamizy maTtepiaiay, MOCTAaHOBKM MPOOJIEM 1 3aBIaHb Ta
KOPOTKOTO YCHOr0 a0 MHUCbMOBOIO IHCTPYKTaXy Ti, KOTO HaBYalOTh, CAMOCTIHHO
BUBYAIOTH JITEPATYPY, [KEpEIa, BEAYTh CIOCTEPEKEHHS i BUMIPU Ta BUKOHYIOTh 1HIII
MOIIIYKOBI il B TypTKax. [HiIllaTHBa, CaMOCTIMHICTh, TBOPYMA TONIYK BUSBISIOTHCS B
JOCIITHUIIBKIN MIsUTBHOCTI HalmoBHIIIE. MeToan HaB4albHOI poOOTH OE3MOCEPeTHbO
NEPEXOAATh Y METO/H, K1 IMITYIOTb, a 1HO/1 i peani3yloTh HAyKOBUM MOIIYK.

10. ®opMu KOHTPOJIIO

KoHTponb 3HaHB CTYJIEHTIB BUKOHYETHCS IiJi Yac MPUAMAHHS Pe3yJbTaTiB
BUKOHAHHSI IPAKTUYHUX POOIT 32 JOMOMOTOI0 KOHTPOJIBHUX 3alMTAaHb B KIHIII TEPMiHIB
MOAYJIIB 1 MPY MPUMMaHHI ICIUTY 3a JOMOMOTrOK KOHTPOJBHUX MHUTaHb (7[Ba) 1 TECTIB
(10).

Crucku KOHTPOJIBHUX 3alIUTaHb 1 TECTIB MpeAcTaBiieHl B noaarkax 1o MHK.

11. Po3noain 6aJiB, IKi OTPUMYKOTh CTYA€HTH
O1uiHIOBaHHS CTYJIeHTa BiI0YBAETHCA 3TiAHO MOJI0kKEHHAM «IIpo ex3ameHu Ta 3aIiku
y HYBIll Ykpaian» Bix 20.02.2015 p. mporokon Ne 6 3 Tabu. 1.

Ouinka Oninka . PeiiTuHr cTynenra,
o — EKTC Buznauennsa ouninkun EKTC Gau
BIZIMIHHO - BigMiHHE BUKOHAHHS JINIIIC 90 — 100
Binminno A 3 HE3HAYHOIO KIIBKICTIO IIOMHUJIOK

B NY/KE JOBPE — Buiiie cepeAHHOTO PiBHS 82 — 89

3 KUJIBKOMa [OMMJIKAMH
Ho0Ope

JOBPE — B 3araipHoMy IpaBUJIbHA

C po0oTa 3 MEBHOIO KUTBKICTIO TPyOuX 74 -81
IIOMHJIOK

D 3AOBLJIBHO — HenoraHno, ane 3i 6473
3HAYHOIO KUIBKICTIO HEIOIIKIB

3a10BiJILHO

E JOCTATHDBO — BukoHaHHS 3aJ0BOJIBHSIE 60 — 63
MiHIMalbHI KpUTepii
HE3AJTOBIJIBHO — noTpibHO

FX MPALIOBaTH MEPE TUM, SIK OTPUMATH 3aJlIK 35-59

He3a10BiIbHO (TIO3UTHBHY OLIIHKY)
HE3AJTIOBIJIBHO — HeoOxiaHa
F N 01-34

cepiio3Ha moabina podora
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JUist BU3HaYEHHSI PEUTUHTY CTyAEHTa (Ciayxada) 13 3acBO€HHs aucuuIuiing Rauc (1o 100
OaJtiB) oJep>kaHuil pedTuHr 3 arecramii (10 30 0aniB) 10AA€THCS 10 PEUTUHTY CTyACHTA
(cnyxaua) 3 HaBUanbHOI po60TU Rup (10 70 6aniB): R suc = Rup + R aT.

12. MeroanuHe 3a0e3ne4eHHA

1. Imentudikaiis Ta MOJCIIOBAHHS TEXHOJOTIYHUX 00’€kTiB. HaBuanbHMiA
nociouuk. / B.Jlucenxo, €.Yeprnuwenko, B.Pewemiox, B.Mipownux, H.3aeyy,
L1ueynvos. — K.:ArpapMemnial pymn, 2016. — 476 c.

2. Mipownux B.O., Pewemwox B.M. Tumosi TeXHOJOTT4HI 00’€KTH 1 TIpOIeCH B
nraxiBHUITBI. HaBuansuuii mocionuk. K.: HYBIITY, IIT «YHiBepcim», 2010. — 139 c.

3. Jlucenxo B.Il., Mipownux B.O., IlImena B.M. KommiorepHo-iHTETpOBaHi
texHoorii. OcaoBu MatlLab. Hapuanpuauii mociOuuk., K.: Bug.nentp HYBill Ykpainu,
2010,-80c. T

13. PexomenoBaHa Jireparypa
OcHoBHa

1. Mipowmnux B.O. OnTuMi3zallisi TEXHOJOTTYHUX MpoIeciB ramysi. Kypc nexiii.
—K.: HYXT, 2008 — 94 c.

2. Metoau cuHTe3y Ta aHali3y CHUCTEM aBTOMAaTUYHOTO KepyBaHHs B AIIK/
B.Jlucenxo, B. Pewwemiox, B.Mipownux, H.3aeyb — K.: KomIIpinat, 2017. - 621 c.

3. Mipownux B.O. Jlenoen T.I., TumoBl TEXHOJOTIYHI MPOLECH SK 00 €KTH
kepyBaHHs B ranmy3sx AIIK. Metonnuni BkaziBku. K.: HYBill Ykpainu 2016 p., 126 c.

4. Mipownuk B.O., Jlenoen T.1., MonemoBaHHsI 610TEXHIYHUX 00’ €KTIB B TATy3X
ATIIK. Meromnuni BkaziBku. K.: HYBill Ykpaiaum 2016 p., 146 c.

5. Kagpapos B.B., I'ne6os M.b. Marematndeckoe MOJEIUPOBAHUE OCHOBHBIX
IIPOLIECCOB XMMUYECKUX MPOU3BOACTB. — M.: Belcmas mkoma, 1991.

6. ImenTudikaris Ta MOICIIOBAHHS TEXHOJOTIYHUX 00’€kTiB. HaBuanpHUI
nociouuk. / B.Jlucenxo, €.Yepnuwenxo, B.Pewemiox, B.Mipownux, H.3aeyy,
Lueynvos. — K.: ArpapMenial pyn, 2016. — 476 c.

JlonomizkHa

1. Aonep FO.11., Mapkosa E.B., I panoscxuii }O.B. [lnanupoBaHue 3KCIIepuMEHTa
IIpU OMCKE ONTUMAaNIbHBIX yciaoBui. — M.: Hayka, 1976. — 280 c.
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depmax — K.: Ypoxkaii, 1991. — 120 c.

7. Kpacxesuu B.E., 3enencxkuu K.X., Ipeuxo B.M. YucneHHole MeTOIbI B
WHXXEHEpHbIX uccienoBanusax. — K.: Buma mkomna, 1986. — 263 c.
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18. Ocmanenko FO.IO. InenTudikariisi Ta MOJCTIOBAHHS TEXHOJIOTIYHUX 00’ EKTIB
kepyBanHs: [linpyunuk. — K.: 3aapyra, 1999. — 424 c.

19. Ocmanuyx H.B. OCHOBBI MaTeMaTHYECKOTO MOJICTUPOBAHHS MPOIIECCOB
numeBbIx npou3BoacTB. — K.: Buma mkona, 1991. — 367 c.

14. Indopmaniiini pecypcu

Crangaptu Ykpainn, IEK, ISO, 3akonoaaByi aktu EC no aucummiini:
»VoaenrBaHHAa OioTexHiYHNX 00’ €KTiB B raiay3sax AITK”

Ne ITo3HaueHHs HaiimenyBaHHs
/1.

I'OCT 21.404-85 CucreMa MNOPOEKTHOM JIOKYMEHTAllUM IS CTPOUTENIbCTBA.
ABTOMATH3AIMs TEXHOJOTHYECKNX mporeccoB. OO03HAYCHHUS
YCJIOBHBIC IPHOOPOB M CPEJICTB aBTOMATH3AIIMN B CXEMax.

I'OCT 12.2.042- MamuHsl M TEXHOJOTHMYecKkoe  oOOpyJaoBaHUE Ui

91CCBT KUBOTHOBOJICTBA U KOPMOIIpou3BojcTBa. OOLIMH TpeOoBaHUS
0€30MaCHOCTH.

JACTY 3219-95 Mamunu  cimeebkorocnonapcebki.  Kopmoposgasaui. Metonu
BUIIPOOYBaHb.

CR 1830:1995 ApXuTeKTypa KOMITHIOTEPHO-HHTETPUPOBAHHBIX
npon3BoAcTBeHHbIX cucteM (CIM). CnoBapb

EN 60770-3:2006 [lepenaTtuviku A1 HCIONIB30BAHUSA B CHCTEMax YIMpaBICHUS

MPOM3BOJICTBEHHBIM TMporieccoM. Yacte 3. MeToasl OLICHKH
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paboymx XapakTepUCTUK MH(POPMAIIMOHHBIX MepeIaTinKOB

EN 61069-2:1994

N3mepenune u yrpaBiieHHE TPOU3BOJCTBEHHBIMU IPOIECCAMH.
Omnpenenenne XapakTEepPUCTUK CUCTEMBI AJis €€ OleHKU. YacThb
2. MeTomomorus OIeHKH

EN 61069-3:1996

N3mepenue u ympaBieHHe TPOU3BOJCTBEHHBIMU MPOIECCAMH.
OrnpezenieHne XapaKTePUCTUK CUCTEMBI U1l €€ OLleHKU. YacTh
3. Ouenka (GyHKIMOHAIBHBIX BO3MOKHOCTEH CUCTEMBI

EN 61069-4:1997

W3mepenne u ynpaBieHHE MPOHM3BOJCTBEHHBIMU MPOIECCAMHU.
OmnpeneneHue XapakTEpPUCTHK CHUCTEMBI JUIsS €€ OLeHKH. YacThb
4. OueHka pabo4MX XapaKTEPUCTUK CUCTEMBI

EN 61131-1:2003

Kontpomiepst  mporpammupyemsie.  Yacte 1. OOmias
nHpopmManus

EN 61297:1995

CucreMbl YIhpaBJICHUA MPOMBIINIJICHHBIMHA nmponeccamMu.
KJ'IaCCI/I(bI/IKaHI/IH COTIaCyroImMX KOHTPOJIJICPOB JJIA UX OLICHKHU

EN 61298-1:1995

VYcTpoiicTBa M3MEpEHUss U YNpPaBIEHHUsS] B MPOM3BOACTBEHHBIX
nporeccax. OOmme MeToAbl M HPOLENypbl  OLIEHKU
9KCIUTyaTallMOHHBIX  XapakTepuctuk. Yacte 1. OOmme
HOJIOKEHHUS

EN 61491:1998

DneKTpooOOpyI0BaHUE JUIi  MPOMBILIUICHHBIX  YCTAHOBOK.
Kanan mocnenoBaTenpHOW Tiepelauyd  JaHHBIX B PEKUME
pe€aJIbHOrO BPEMEHU MEXIY CPEACTBAMHU YIIPABICHUS U
PUBOJIaMU

EN 61987-1:2007

N3mepenue u ynpapiieHHE NMPOU3BOJCTBEHHBIMH IPOLECCAMHU.
CTpyKTypsl W  DJIEMEHTHl  JIaHHBIX B Karajorax
MIPOU3BOJCTBEHHOr0 0o0opyaoBanusa. Yacts 1. M3mepurensHoe
000pyJIOBaHHE C AHAJOTOBBIMU M LHU(POBBIMH BBIXOIHBIMU
JaHHbIMHA

EN 62381:2007

Cucremsl aBTOMAaTHU3ALNH B obpabartbiBaroreit
MPOMBIIIJIEHHOCTH.  3aBOACKHE  TMPUEMOYHBIE  MCIBITAHUS
(FAT), npueMouHble UCTBITaHUsI Ha MecTe ycTaHOBKH (SAT) u
KOMIUIEKCHbIE UCIIbITaHusl Ha MecTe ycTaHoBKH (SIT)

ENV 12204:1996

[IpomblilieHHass aBTOMATU3ALMS U UHTErpalus. ApXuUTeKTypa
cucteM. CTpYKTYpBbI JJIsI MOJICIUPOBAHUS TPEATPUATHS

IEC 61003-1:2004

Cucrtembl  ymnpaBlIeHUS  TEXHOJOTMYECKHUMHU  IPOIECCaMHU.
[Ipubopbl ¢ aHATOTOBBIMU BXOJAaMH WU BBIXOJIaMH B JIBYX WJIU
HECKONIBKMX  cocTosHMAX. Yacte 1. Meroapl  OIGHKH
SKCIUTyaTallMOHHBIX XAPAKTEPUCTUK

IEC 61131-1:2003

Kontpomnepst  mporpammupyembie.  Yacte 1. OO6mas
uHbopManus

IEC 61491:2002

DneKTpooOOpyI0BaHUE Il  MPOMBIIUICHHBIX  YCTAaHOBOK.
Kanan mocnenoBaTensHOW Tepeauyd JaHHBIX B PEKUME
pE€aILHOIO BPEMEHU MEXIY CPEACTBAMH YIIPAaBICHUS U
PUBOJIaMU

IEC 61987-1:2006

N3mepenue u ynpasiieHHE NPOU3BOJICTBEHHBIMU IPOLECCAMHU.
CTpyKTypsl W  DJIEMEHTHl  JIaHHBIX B Karajorax
IPOM3BOJCTBEHHOrO oOopynoBanus. Yacts 1. M3mepurensHoe
000pyJIOBaHHE C AHAJOTOBBIMH M LHU(POBBIMH BBIXOJHBIMU
JaHHBbIMH

IEC 62264-1:2003

WuTerpanus cucrteMsl ynpaBieHus npeanpustueM. Yacty 1.
Mopenu 1 TEpMUHOJIOTHS

IEC 62264-2:2005

WHTerpanus cuctemsl ynpasieHUs npeanpustueM. Yacte 2.
CBolicTBa OOBEKTHON MOIEIN
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IEC 62264-3:2007 HHuTterpamust cuctemsl yrmpaBieHUs npeanpustaemM. Yactp 3.
MOIIG.HI/I ACATCIIBHOCTH IO YIHIPABJICHUIO TCXHOJOTMYCCKUMU
oTepanusIMu

IEC/PAS 62515:2007 | TpeboBanus, KacaroIuecs COBMECTHMOCTH MEXTY
AIIEKTPOMEXaHHUYCCKIUMHU U DJICKTPUUECKUMU NMPUMCHEHUSIMU B
cucremax CAx

ISO 11783-1:2007 TpakTopsl M MalIMHBI A CEJIbCKOXO3SHCTBEHHBIX PaboOT U
JIECOBO/ICTBA. Cetp yIpaBJICHUS u nepeaadn
nocuenoBareiabHbIX JaHHbIX. Yacth 1. OOmumii cranmapt Ha
MOOMJIBHYIO Mepefauy JaHHBIX

ISO 11788-1:1997 DNEeKTPOHHBIH OOMEH IaHHBIMH MEXIY HH(POPMALMOHHBIMU
cucTeMaMH B 00JacTH cenbCcKoro xossiictBa. CroBapb
9JIEMEHTOB JAaHHBIX B 00JIaCTH CEIbCKOro xo3siictBa. Yactp 1.
OO0wee onucanue

ISO 11788-2:2000 DNEeKTPOHHBIH OOMEH IaHHBIMH MEXIY HH(POPMAaLMOHHBIMU
cucTeMaMH B 00yacTh cenbckoro xossiictBa. CroBapb
9JIEMEHTOB JAaHHBIX B 00JIaCTH CEIbCKOro xo3siictBa. Hactp 2.
Mos104HO€ JKHBOTHOBOJCTBO

I1ISO 11788-3:2000 DJEeKTPOHHBIH OOMEH IaHHBIMH MEXIY HWH(POPMAUOHHBIMU
CHCTeMaMH B 00JacTH CelbcKoro xossiictBa. CroBapb
9JIEMEHTOB JIAaHHBIX B 00JIACTH CENBCKOTo X03sicTBa. YacTh 3.

CBHHOBOJICTBO
I1SO 14223-1:2003 Wnentudukanust *KUBOTHBIX panuoyactoTHas. CoBpeMEHHBIE
natynku. Yacte 1. Pagmonntepdeiic
ISO/TS 18876- CucreMbl TPOMBIIUICHHONH aBTOMATH3AIlMK ¥ WHTETPAIIHSL.
1:2003 HHTerparus npou3BOACTBEHHBIX JaHHBIX JUIsl 0OMeHa, J0cTyna

K HAM M COBMECTHOTO uchoojib3oBauud. Yacty 1. Onucauune u
XapaKTePUCTHKA CTPYKTYPHI

NogabkowdE

http://www.kmu.gov.ua - Ka6inetr MinicTpiB Ykpainu.
http://www.portal.rada.gov.ua— BepxoBna Paia Ykpainu.
http://www.google.com.ua - moIryKoBHii CaiT.

http://www.meta.ua - moiryKoBui cair.

http://nubip.edu.ua/ - romoBHa cropinka HYBill Ykpainu.
http://elibrary.nubip.edu.ua — enekTporHa HaykoBa 6i0mioreka HYBill Ykpainu.
http://www.nbuv.gov.ua/ - HamioHajdpbHa OiOmioreka Ykpainm imeni B.I.
Bepuaacekoro, Kuis.

http://ntbu.ru/ - T'ocynapcTBeHHAs HAyYHO-TEXHHUECKasi OMOIMOTEKa YKPanHBI
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