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BCTYII

[Iporpamoro KOMIUIEKCHOTO (haxoBOrO BHIIPOOYBaHHS Iepe0aueHO BUKOHAHHS 3aBJaHb 3 TPHOX
IMCLUUIUTIH, OJHA 3 SKHX TEOPETHYHO-NPAKTUYHOTO CHPSAMYBAHHSA, Ta JIBI NPAaKTUYHO-TIPUKIATHOTO
cupsimyBanHs. [lepenik HaBYaNbHUX IUCHMILIIH, [IO0 BPAaXOBYIOTbCA IPU PO3PAXYHKY OI[IHKU 3
KOMILIEKCHOTO ()aXxOBOTO BUIIPOOYBaHHS HaBeIEHO B Ta0. 1.

Tabmnus 1
Ne 3/m Ha3zsa nucrurmiinm KinbkicTs KinpkicTs
KpPEIUTIB TOIUH
1 2 3 4
1 OCHOBH TiJpOaBTOMATHKHU 5 150
2 O06’eMHHUI T1IPONPUBOJ 10 300
3 Inpopmaruka 3 90

Koxnwuii 6ier BMminnye 3 3aBIaHHS - O OJHOMY 3 KOXKHOI AucCHUIUTIHU. Po3paxyHKkoBuil yac s
MOBHOTO BHKOHAHHS KOKHOTO 3aBJaHHs JopiBHIO€ 30 XBHIIMHAM, a BECh 4ac MPOXOJKCHHS CK3aMCHY
ckiagae 1,5 ronuan.

P03B’s30K KOKHOTO 3aBIaHHS Ma€ BMINIYBaTH IMPHHIMIIOBY a00 PO3PaxXyHKOBY CXEMY 3 yYMOBHUMU
MMO3HAYCHHSIMH Ta IIOSCHEHHSIMH, PO3PAXyHKHM Ta iX OOIPYHTYBaHHS, BHCHOBKH II0 OTPUMaHUX
pe3ynbraTtax ado 3HaAUYSHHSIX PO3PAXyHKIB, BACHOBOK I[0JI0 OTPUMAHOTO PO3B’SI3KY 3aBJIaHHS.

[Tin 9ac TpoBeJACHHS KOMILICKCHOTO (DaxOBOTO BHIPOOYBAaHHS BCTYIHHUKY 3a00pOHSETHCS
BUKOPHUCTOBYBATH Oy/1b-sKi JOBITHUKU, METOJUYHI BKa31BKH, MOCIOHUKH, TOILIO.

1. OCHOBHUM BUKJIAJ]
1.1. OcHOBHM riIpOABTOMATHKH

[TpenMeT rigponHeBMaTUKU Ta Kiacu(ikalis i OCHOBHUX CHUCTEM.

CucrtemH Ta NPUCTPOI 3aXUCTY, OJTOKYBaHHS Ta CUTHAJI3aLlil.

[Tpuctpoi 3axucTy cucTeM Ta OKpeMHXx rigpoarperaris. [IpucTpoi 3axucty 00’ €KTiB aBTOMaTH3alli].

CucremMu aBTOMaTHYHOTO KOHTPOJIIO.

AKTHBHMM Ta mnacuBHUM KOHTpodb. KoHTposib mapamerpiB poOoTH oOnagHaHHS. KoHTpoib
napaMeTpiB TEXHOJOTTYHUX MPOLIECIB.

[{uKIT0BI CHCTEMH aBTOMAaTHYHOTO KepyBaHHSI.

[{uknoBi cucremu TrigpasiaiyHoi aBromatuku. IllnsxoBe kepyBanHs. [lpuxiaaun noOynoBu
TipocUcTeM 31 NUITXOBUM KepyBaHHAM. llepeBarn Ta HEHONIKM NUISXOBOTO KEPYBaHHS B IIUKJIOBUX
cucTeMax.

KepyBaHHs 10 4acy Ta MO TMCKY B LMKJIOBUX cHcTeMax. IIpuKnaau moGyaoBH TaKMX CHCTEM. Ix
HEJIO0JIIKM Ta MepeBar.

[{ukJI0B1 CHCTEMH T1/IpaBIiuHOI ABTOMATUKHU 3 JIOTTYHUMHU OJIOKAMHU.

Jloriuni QyHKIIT 3 OIHIEI 3MIHHOIO BenMuuHO. Peamizarmis joriunux ¢yHkuin «Tak» ta «Hiy.
Jloriyni ¢pyHKuii 3 ABOMA 1 OUIbIIE 3MIHHUMH BelndnHaMu. Peanizanis goriunux QyHkmii «b» ta «A6o».

Enement «ABO-HI ABOy, iioro peanizaiis Ta BapiaHTH 3acTocyBaHHs. JIOriuHi MpUCTPOi mam’ATi.

[Tpuctpoi mam’sTi Ha 30JOTHUKOBUX pO3NOAUIbHUKAX. CTpyMEHHHUH Tpurep 3 pPO3ALICHUMH
BXOJIAMHU.

Cucrema aBTOMaTHYHOTO KEPYBAHHSI IIUKIIOM 3 JIOTTYHUM MTPUCTPOEM.

[Tpuniun po6otu riapocucteMu. @opMyBaHHS CUTHANIB KEpYBaHHS.




CTpyKTYypHHI CHHTE3 JIOT1YHOTO OJIOKA.

Tabnuii BMUKaHb BUKOHYIOUUX MTPUCTPOIB Ta JATYHKIB.

Busnauenns peamizaiii Tabauis BMuUKaHb. OkpeMi TaOIHIli BMUKaHb.

Minimizanis cTpyKTypHUX (HOpMYII 32 JOIOMOTOI0 MOHATH anredpu i yoriku. Criocodbu MiHimizanii,
10 BUKOPUCTPOBYIOTh 000B’SI3KOB1 Ta YMOBHI CTaHH.

I'padiuni metoau miHimizanii. MiHiMi3alis 10 OKpeMHX TaOJIUIIX BMUKAHb.

[IporpamyBaHHS UKIOBHX CHCTEM aBTOMATHKH.

HacocHi yCTaHOBKH TiJpOCUCTEM 3 IUKJIOBUM MPOTPAMHUM KEPYBAHHSIM.

['iapaBiiuHi cHCTEMH aBTOMAaTUYHOTO PETYJIFOBAHHS.

[TpuHIHIH MOOYIOBU CUCTEM aBTOMATHYHOTO PETYTFOBAHHS.

[TonsATTS TiApaBaiyHUX CaiaKyrouunx cucrteM. CrocoOW yNpaBiiHHS B TiAPaBIiYHUX CHCTEMax
aBTOMATHUYHOTO PETYJIIOBAHHS.

[ToHATTS OJHO- Ta ABOKJIAMIAHHUX TiAPOMIICHIIOBAYIB CIIIKYIOUHX cucTeM. [Ipukimany modymaoBu
T1IPOITi ICUITFOBAYIB.

1.2. O6’emumii rigponpusoj

3aranpHi BiioMocTi mpo 00’ eMHi TigponpuBou. EKOHOMIYHA AOIIBHICTE 1 Taly3i 3aCTOCYBaHHS.

[TpuHium aii Ta OCHOBHI MapaMeTpu 00’ €MHOTo TiaponpuBoaa. [IpuHIMIOBa cXeMa TiApaBiIiyHOTO
MIPUBO/IA.

PobGoui pinuHu, SKi 3aCTOCOBYIOTHCS y TIAPONPHBOJAX Ta iXHI BIACTHUBOCTI, BUMOTH /O HUX.
OO6umiTeparris i KaBiTaris.

Hedopmarniss pimunau. Po3unHHICTh Ta3iB y piauHax. [[uHamiuHa >KOPCTKICTh TiAPOJBUTYHIB.
PinuaHa npyxuHa.

[Nppasnika TpyOornpoBoiB. Pexum pyxy pimunu. BTpatu Tucky B TimpomiHisx. Butpara piguHu.
[igpaBniyHui pO3paxyHOK TPYOOTIPOBO/IIB.

Hecranuii pyx piaunu. ['apaBniunuit yaap. TemnoBuii 6anaHc riipocucTeM.

Knacudikamis 06’emHux rigponpuBoaiB. OCHOBHI TepMiHH Ta BU3HaueHHs. ['11paBiiuHi IpUCTpOi.

O06’emHi rigpomamuHy 1 iX knacudikamis. [igpaBimiuHi TUITIHIPH, OCHOBHI CXEMH Ta KOHCTPYKIis
T1IPOIIITIHPIB.

Cratnununii  pospaxyHok rigpouwiinapiB. Iloryxnicts 1 KKJ[ rigpoumminzapa. /Iunamika
rizpoumiHapa. 'aapmyroul npucTpoi riApOIMIIHIPIB.

Teneckomniuni rizpounmtinapu. IloBopotHi rigpoasurynu. [leperBoproBadi Tucky. Butuckysaui.

Knacudikamist rigpoamnapatiB. 3amipHO-perysodl mpuctpoi rigpoamapariB. Kmamanui 3amipHO-
PETYIIOI0Yi eIEMEHTH.

Po3paxyHok ki1amaHHUX 3alipHO-PEryIO0UnX eaeMeHTiB. Cuiiy, Aio4l Ha KJlanaH.

30JI0THUKOBI 3aIlipPHO-PETYIIOI0Y] €IEMEHTH 3 LIIJITHAPUUYHUMH 1 IUIOCKUMH 30JI0THUKAMHU.

Hamnpagnsroui rigpoanapatu. ['inpoposnoainoBadi. OCHOBHI CXE€MH 1 CITIOCOOU KEpyBaHHS.

3BOPOTHI KJIallaHH 1 Tigpo3aMKu. ['i1pokianaHnd BUTPUMKH 4acy, MOCIIJOBHOCTI 1 peje THUCKY.

Perymtoroui rinpoanaparu. ['inpoknananu TUCKY MPsAMOT 1 HENPSIMOi Aii.

Penykuiitai knananu. ['igpokianaHu pi3HHUII 1 CIIIBBITHOIIEHHS THCKIB.

['inpoanaparu ynpaBiaiHHS BUTpaTaMH.

['iapaBniuHi Apoceni, HOCTilHI 1 peryiboBaHi. TUIIOBI CXeMU BUKOPHCTAHHS JIPOCEITiB.

Perynaropu Butpar.

JineHuku 1 cymaropu Butpar. O6MexyBadi BUTpaT.

Hpocemntoroui rizpopo3noaiutoBadi. Kepyrodi mprcTpoi ApOCETO0UnX T1IpOPO3OIiITIOBAYIB.

VYnopasiaiHHsS 00’€eMHUMH TigponpuBoaamu. [igponpuBoau 3 00’€MHUMH 1 JpOCETbHUMH
rigponpuBoaamu. ['iiporipuBoiu 3 00’ €MHHUM 1 IPOCEIBHUM PETYJIIOBAaHHIM IIBUIKOCTI.

Konnumionepu pobounx piauH.

['inpoeMkocTi 1 rigpoakymynsitopu. HacocHi ycTaHOBKH.

[iapomniHii 1 npuenHyoYa apMarypa. MOHTaXHI IUIUTH.

VYuiiibHIOBaJIbHI PUCTPOT. YIIUIBHEHHS! HEPYXOMHX 1 PyXOMUX 3’ €/THAHb.



1.3. IndpopmaTuka

[npopmaruka npenmMer Ta ii 3aaadi. IcTopis pO3BUTKY KOMI ‘FOTEPHOT TEXHIKH.

CrpykTypa iHpOpMAaIiifHOI cUCTeMH, BU3HAUCHHS TepMiHY iH(opmaii, iHpopmamiiHoi cucTemH,
TEXHOJIOT1I.

OCHOBHI HaINIPSIMKH Ta €Tally PO3BUTKY Cy4acHUX 1H(OPMAIIHUX TEXHOJIOTIH.

Iadopmarris Ta i BnactuBocTi. Kinacudikaris 1 kogyBanHs iHpopmartii. [Hdopmariis Ta gaHi.

[adopmartiitni TexHonorii 0OpoOKH 1aHUX, KEpyBaHHSA — CTPYKTypa, BUAH. [HpopmaniliHi TeXHOIOrii
MIATPUMKH NPUHHSATTS PillleHb, EKCIIEPTHUX CHUCTEM TOIIO.

[MpencraBnenns indopmamii B EOM. Cucremu umcnenHsi. [lepexman uyucen 3 OJHIE] CHUCTEMH
YUCJICHHS B 1HIITY.

[Ipobnemu BrpoBa/pKEHHS CydacHUX iH(oOpMariiiHux TexHojorii. IlTyuni HelpoHHI Mepexi.
Icropis neiiponnux mepex. Hayka mexarponika Ta KoJjo ii 3a1ad.

«Industry» 4.0 — EBostortisi mpoMuCIIOBOT peBoJIOLIIT. YeTBepTa iHIyCTpiaabHa PEBOOLISL.

CtpykTypy CydacHOro BUpOoOHHUIITBA (po3yMHuii padbpuka). Industry 4.0 — Cmapru3artis.

Jloriuna crpykrypa nepconanbHoi EOM. OcHOBHU anreOpu JOTIKA — MO3HAYCHHS, OCHOBHI JIOT1YH1
byHKIi1, popMyBaHHS JTOTTYHUX CXEM ISl BUPAKEHHS allTOPUTMIB BUKOHaHHS KoMaH1 B EOM.

[Mpuniun 1moOyIOBH aidrOpuTMy CHUCTEMH Ta TMporpam, au3aiiH. OCHOBM anropuTmizamii i
porpaMmyBaHHs. 3ajada, alrOpUTM, IIporpaMa, mporpamMHa cucTema.

Etanmm po3poOku mporpam: IMOCTaHOBKA 3ajadi; aHali3, (OopMali30BaHWK OMKC 3agadi 1 BHOIp
Mozeni; BuUOIp 1 po3poOka anropuTMy BHpilmieHHS 3anadi. [IpoexkTyBaHHsS 3arajibHOI CTPYKTypHU
IPOTPaMH.

KonyBanns; Hanmaromkennst i1 Bepudikamis. OTpuManHi 1 iHTeprperauis pe3ynbrarty. CymnpoBin
IPOTPaMH.

[IporpaMHe KepyBaHHS KOMIT'FOTEPaMH.

Crioco6wu 3anucy anroputMy. BusHaueHHsS MaTeMaTHYHOT MOJIEITi, MOJTYJIO, (Di3UYHOT MOJIEII.

300paxeHHss 1 (pyHKUIOHAIBHUN 3MICT OCHOBHUX CHUMBOIIB Onok-cxeM. [lpukianu mnoOynoBu
QITOPUTMIB.

OyHKIIOHATBHO-CTPpYKTypHa opraHizanis EOM. OcnoBui ©6moku IIK, ix mnpusHaueHHsa i
XapaKTePUCTHKH.

CuctemHuil iHTepdeiic, TUIU MIKPONpPOLECOpiB, iX CTpyKTypa. MarepuHCcbka Mjata — poJb,
(YHKI[IOHAJIbHI XapaKTEPUCTUKH.

[ToHATTS nOpPOrpaMoOBaHOrO KOHTPOJEPY — pOJb B OOYHUCIIOBAJBHIM CHUCTEMI, MOJIMBOCTI 1
MIEPCIIEKTUBH.

3oBHimHI npuctpoi IIK — kiaBiaTypa, Bifieo TepMiHaJbHI NMPHUCTPOi, MPUHTEPU, CKAHEPU TOIIO.
PexomMenpariii 3 BUOOpY nepcoHaIbHOTO KOMII'TOTEpa.

Knacudikauis EOM — Benuki, mani, cynep EOM, nepconaibHi, nepeHocHi. TeHaeHwii po3BUTKY
00YHCITIOBAJIBHUX CUCTEM — MIHIATIOpU3allisl, HIBUAKO1s, OOCAT MaM'sTi, IporpaMoBaHi MOXJIMBOCTI.

Komn'toTepHi Mepexi — apxiTeKkTypa, amapaTHi MOXIUBOCTI. JIokanbHI Mepexi- 0COOIMBOCTI
oprasisarii, METOAH JOCTYITY.

IIporpamHi NpoAYyKTH Ta iX OCHOBHI XapakTepHUCTUKU. CHCTEMH aBTOMAaTH30BAaHOI'O MPOEKTYBaHHS
(CAD), cucremu aBTomMaTH3allli 1HKEHEPHUX po3paxyHKiB 1 gociimxkens (CAE), cucremu aBromaru3anii
BupoOHuiTBa (CAM), cuctemu apromatusailii JokymeHTo06iry (PDM).

Tunu BUMIpPIOBAIPHUX JATYMKIB y CKJIaJ1 MEXaHOTPOHHUX CHCTEM MEPETBOPEHHsS Ta 00poOka
CUTHAJIB.

Omnepariitai cuctemun WINDOWS — icropis posutky. KoHnemnmis, opraHizaiiiss OOMiHy IaHHUMH,
BHUMOTH JI0 anlapaTHOI YaCTHHH.

TexcroBuii mporecop — 6a30B1 MOXKJIMBOCTI (peaaryBanHs, opMaTyBaHHs, MIEPEHIC TOIO), poOOTa
BUJABHUYMX CHCTEM (CTBOPEHHS JOKYMEHTIB, 0COOIMBOCTI KOPEKTYBAHHS),

Tabmumunuii npouecop EXCEL — ocHOBHI MOHATTA, (PyHKLIOHAJIbHI MOXJIMBOCTI, 1HTepdeiic,
TEXHOJIOT1s1 pOOOTH B €JIEKTPOHHIH TabIuIIi.



[HTENeKTyaTbHI CHCTEMH — TIOHSATTS IITYYHOTO IHTEJIEKTY, HAlIPSIMKH PO3BUTKY, €KCIIEPTHI CUCTEMHU
Ta iX Kiacugikaris.

MICROSOFT OFFICE — edextuBHe cepenoBuliie KopucTyBada. Pobora, CTBOpEeHHS 10/1aTKiB, MOBU
MaHIMyTIOBaHHS TAHUMHU.

Moga niporpamyBanus C++. Andasir. Inentudikarop. CTpykTypa mporpamu.

[IporpamyBanHs 3 BUKOpUCTaHHSAM Iuiarpopmu «Arduino». LludpoBi Ta aHamorosi curHamm.
[Tpuknan mnoOya0BH MEXaTpOHHOI cXeMHU Ha aTdopmi «Arduinoy.

2. MIPUKIHIEBI MNOJOXEHHSA
2.1. Kpurepii ouinroBanns 3a cucremoro ECTS Ta PCO.

Binmogiai Ha nutaHHs 3 AUCHUATUTIHE OCHOBH TiIpOaBTOMATHKM:
Barosmuii 6a7 - 34:
- MoBHA BiANOBiAk (He MeHmIe 90% noTtpiOHoi iHpopmaii) — 34 Oanu;
- MIOBHA BIJIMOBiIb 3 HE3HAYHHUMH HETOYHOCTSIMU B CXEMHOMY pillieHHi (He MeHIe 85% moTpioHoi
iHpopmanii) — 29 Gais;
- MPUHIIUIIOBO TPAaBUJIBHE CXEMHE PIIICHHS 3 HETOYHOCTSAMHU B 3aco0ax abo crocoli KepyBaHHSI
(ae menme 75% notpibHoi iHdopmartii)— 26 Oais;
MOBHA BIAMNOBi/b 3 HEMPUHIUIIOBUMH BIAXWICHHSIMH B CXEMHOMY pilieHHi (He MeHiie 60%
notpibHoi iHdopMarlil) Ta He3HAYHUMH TIOMWIIKH B ccTeMi KepyBaHHs — 20 OaitiB;
- He MOBHA CcXeMa, B sIKi BIACYTHIA OMH 3 (DYHKI[IOHATLHO HEOOXIAHUX MPHUCTPOIB (HE MEHIIE
50% moTpi6bHOI iHpopmarii) — 17 Gais;
«HE3a/I0BILHOY, IPUHIIMIIOBO HEMpPaBUIIbHA cxeMa, a0o ii BincyTHicTh — 0 Oanis;

Bianosiai Ha mutadHs 3 guciuiuiing O0’eMHui rigponpuBo;:
Barosuii 6au - 33:

- oBHa BiAnoBiAb (He MeHie 90% notpibHoi iHdopMmartii) — 33 6anu;

- TIOBHA BIJIOBi/b 3 HE3HAYHUMHU HETOYHOCTSAMHU B PO3paxyHKax (He meHme 85% morpiOoHOT
iHpopmauii) — 28 Ganis;
MPUHLIMIIOBO MPAaBUJIBHE CXEMHE DIIIEHHS 3 HETOYHOCTSIMHM B po3paxyHKax (He MeHue 75%
noTpibHoi iHpopMariii)— 25 6ais;
MOBHA BIJMOBI/Ib 3 HEMPUHLMUIOBUMH BIIXWUJICHHSIMH B CXEMHOMY pilleHH1 (He meHme 60%
noTpiOHoi iH(opMallii) Ta He3HaYHI TOMUJIKU B po3paxyHkax — 20 6aiB;
- He MOBHA CXeMa, B sIKI BIACYTHIH OAMH (PYHKIIOHAJIbHO HEOOXIAHUN MPUCTPii, HETOYHOCTI B
po3paxyHkax (He meHie 50% notpiOHoi iHdopmartii) — 16 6amnis;
«HE3a7I0BIJILHOY, IPUHIMIIOBO HENpPaBUIIbHA cXeMa, abo 11 BincyTHicTh — 0 Oaris;

Bianosiai Ha nutanHs 3 guciuiuting Indpopmaruka:
Barosuii 6aJ - 33:
nmoBHA BiAMOBiAb (He MeHIEe 90% moTpiOHOT iHpOopMartii) — 33 Ganu;
- IOBHA B1JIMOB1/Ib 3 HE3HAYHUMH HETOYHOCTSIMH B pO3paxyHKax abo MosicHeHHsX (He MeH1ue 85%
notpibHoi iHdopMmarii) — 28 Oais;
MIPUHIIUIIOBO MPABUJIbHE PIIIEHHS 3 HETOYHOCTSMH B PO3paxyHKax abo MOSICHEHHSX (HE MEHIIe
75% moTpiOHOI iHpOopMartii)— 25 Gais;
MOBHA BIJMOBI/b 3 HEMPUHUUIIOBUMHU BIIXWIEHHSAMH B pilieHHI (He MeHme 60% mnotpiOHoi
iHpopMarrii) Ta He3HAYHI TOMWIKH B po3paxyHkax — 20 Gauis;
- HE TIOBHE DIllIEHHA, B SKOMY HE BpaxoBaHO OJMH (DakTOp UM MapamMeTp, HETOYHOCTI B
po3paxynkax (ae merme 50% nmotpionoi iHdopmarrii) — 16 Oaris;
- «HE33/I0BUIbHOY», IPUHIMIIOBO HEMPABUWIIbHE PillIeHHs, a00 Horo BiacyTHICTh — 0 Oanis;



OriHKa KOMIUIEKCHOTO (axoBoro BunpoOyBaHHs ( 3a 100-0anbHOO CHCTEMOIO) BU3HAYAETHCS K
apupMeTHyHa cyma 0ajiB 32 BAKOHAHHS 3aB/aHb Oijera.

MakcumanbHa cyma 6aniB ckiamgae 100.

3a yMOBH, SKIIO BCTYMHUK HaOupae MeHmIe 60 0aiiB, BBAXKAETHCS, IO BiH OTPHUMAB HE3a0BUTLHY
OIIHKY .

[lepepaxyHOK OLIHKKA PEUTHHTOBOi CHCTeMHU oOmiHIOBaHHS 3a 200-0aJbHOIO IIKAJIOK IMOJAHO B
Tadymmi 2.

Tabmuus 2
Tatmuus eigmosignocti orinok PCO (60...100 damie) omiakaM €BI (100...200 danis)
(ﬁgga Ouivka EBI (ﬁgga OuiHka EBI (gﬁga Ouinka EBI (ggga OuiHka EBI

60 100,0 70 125,0 80 150,0 90 175,0
61 102,5 71 127,5 81 152,5 91 177,5
62 105,0 72 130,0 82 155,0 92 180,0
63 107,5 73 132,5 83 157,5 93 182,5
64 110,0 74 135,0 84 160,0 94 185,0
65 112,5 75 137,5 85 162,5 95 187,5
66 115,0 76 140,0 86 165,0 96 190,0
67 117.,5 71 1425 87 167,5 97 192,5
68 120,0 78 145,0 88 170,0 98 195,0
69 122,5 79 147.,5 89 172,5 99 197,5

100 200,0

2.2. Tlpukjax THIOBOIO 3aBJaHHSI KOMILIEKCHOI0 (paxoBOro BUNpoOyBaHHs

EK3AMEHALIMHNI BUIET Ne XX

1. 3070THHKOBA peaii3allis eJIeMEeHTY IaM’sTi.
2. Po3pobutu cxeMy KepyBaHHS TIIPOLMIIHIPOM JIBOXCTOPOHHBOI Jii, 3a0e3MeunTH IJIaBHE
peryJoBaHHS IIBUJIKOCTI PyXy MOpIIHSA B NMPSMOMY Ta 3BOPOTHBOMY HAINpPSIMKY, BCTAHOBUTH THCK B
cucremi, piBHuil 14 Mlla. 3abe3neunTtu QiabTpaLito piAMHU Ha 3MIUMBHINA MaricTtpani. Kepyrounii npuctpiit
—4/2 po3nOAUTBEHUK 3 PyYHUM KepyBaHHAM (0e3 (ikcallii mosoKeHHs).
sin?x-5
2x+3

3. Bubepith npaBuibHuii 3anuc B Excel dopmynu (3HAUEHHS X 3HAXOAUTHCS B KOMIPII1

D8):

BapianTtu Bianosizi:

A.  (sin(D8)"2-5)/(2*D8+3)
b. (sin(D8)"2-5)/2*D8+3
B.  (sin"2 (D8) -5)/(2*D8+3)
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