E HauioHanbHUIA TEXHIYHME YHIBEpcuTeT YKpaiHu

ag «KUIBCbKUIW NOMITEXHIYHUIA IHCTUTYT Ekonorii Ta TexHonorii

imeHi ITOPA CIKOPCbKOTO» POCAMHHMX NoiMepis

Mpoekmy8aHHA 0YUCHUX cOpPYy0 ma cucmem 6000KOPUCMYBAHHS

Po6oua nporpama HaB4anbHOI agucuunaiim (Cunabyc)

PeKBi3nTK HaBYa/ZIbHOI AUCUUNAIHU

PiBeHb BULLOT OCBiTH Mepwuii (6akanaep)

Fanysb 3HaHb 16 XimiyHa ma 6ioiHxceHepia

CneujianbHicTb 161 XimiyHi mexHonoeii ma 6ioiHxceHepisa

OcBiTHA Nporpama lMpomucnosa ekonoeia ma pecypcoepekmusHi Yucmi mexHosoaii

Cratyc gucumnninu Bubipkosa

dopma HaBYaHHA o4YHa(0eHHa)/OucmaHuyiliHa/3miwaHa

Pik nigrotoBku, cemectp 4 Kypc, OCiHHIili cemecmp

O6car gucumnniim 4 Kpedumu EKTC (120 200uH)

CemectpoBuii 3anik

KOHTPO/b/ KOHTPONbHiI

3axoau

Po3Knag 3aHATb 4 200UHU Ha MuX0eHb (2 200UHU neKYiliHux ma 2 200UHU MPAKMUYHUX
3aHAM®b)

MosBa BUKNagaHHA YKpaiHCbKa

IHbopmauia npo Jlekmop: https://eco-paper.kpi.ua/pro-

KepiBHUKa Kypcy / kafedru/vykladachi/vizytky/gomelya-mikola-dmitrovich.html

BMKNapavis MpakmuyHi /CemiHapcoki: https://eco-paper.kpi.ua/pro-
kafedru/vykladachi/vizytky/gomelya-mikola-dmitrovich.html

Po3miweHHA Kypcy https://do.ipo.kpi.ua/

Mporpama HaB4YaNAbHOI AUCLUNAIHN
1. Onuc HaBYaNbHOI AUCUUNAIHY, iT MeTa, NpeAMET BUBYAHHA TA pe3ybTaTu HAaBYAHHA

3anacu 800U NMUMHO20 MPU3HAYEHHA € CMPAMeE2iYHO CKAa0080H KOXCHOI Oepxcasu. Peanii
Cb0200eHHA Maki, W0 1100CM8eo MA€E nepeaanaHymu c8o€ cmasseHHA 00 Nobymosoz2o ma npomuca08020
8000KOPUCMYBAHHA. 3HAYHA YACMUHA HaceneHHA YKpaiHu He 3a6e3neyyemocsa AKICHOK MUMHOK 800010.
OcmaHHIM 4acom 8ce 8IOYYMHIWUMU Cmanu KAIMAMmu4Hi 3MiHU, WO BUK/AUKAHI  2106asbHO0
aHMPOoMno2eHHOoK OiAanbHicMio. TOMy MUMAHHA KinbKOCMi i AKOCMi 800U 3 KOXHUM POKOM cmace ace binow
akmyaneHUM. [lpiopumemHum 3a80aHHAM ¢haxisuie 8 2asy3i 8000NOCMAYAHHA € AKICHA Mi020mMosKuU
800U NUMHO20 MA MPOMUC/08020 NMPU3HAYEHHA MA CMBOpPeHHA 060pomHux, 6e38i0X00HUX mexHon0e2ili
OYUWEHHA KOMYHA/AbHO-MObYymosux ma npoMuca08ux cmiyHux 600. ICHyro4i cmaHyii eodonidecomosKu
nompebyromes 3Ha4YHOI MoOepHiI3auyil, OCKinbKu Bys1uU CIPOEKMOBAHI Y MUHY/10MY Cmosimmi i, 8i0nogioHo,
00 308CiM iHWOI AKOCMi ma KinbKocmi 0xcepes 8000M0CcMaYaHHA. A HO Cb0200HIWHIl 0eHb ekoao2ivyHuli
cmaH nogepxHesux 8000UiM 3HAYHO MO2iPWUBCA. BUHUKAE MUMAHHA MOWYKY GAbMePHAMUBHUX OXcepern
8000MOCMAYAHHA: BUKOPUCMAHHA ni03eMHUX Oxcepen ma MoOpCcbKoi 800u. Cumyauia UW0poKy
YCKAAOHIOEMbLCA 8iI0CMAI0 CMPAamMezieto 8000CMOXUBAHHSA, 0COBUBO0 Y MPOMUCA080CMI, AKA 8 YKPAiHi
3alimae nepwe micue 3a 06’emamu cKUOY cmivyHUx 800.

CmaHuyii eo0ooyuleHHsa nompebyroms HOBUX MiOX00i8 8 NMPOEKMYBAHHI 3 Ypaxy8aHHAM peanili
Cb0200EeHHS ma 8umMoe eKoso2iuHoi 6e3neKku, WASXOM B8MineHHA CYYaCHUX pecypcoepherkmusHuUX
mexHo02ili B0000YUUEHHSA.



Mpedmem Has4yanbHOi OucyunaiHu «[IPOEKMYBAHHA OYUCHUX Ccropy0 ma cucmem
8000KOPUCMYBAHHA» — [MPOEKMYBAHHA OCHOBHUX CIOPYO CMAHYil o4uwWeHHs 800 pi3HO20 2eHe3ucy ma
peanizauia cy4acHuUx pecypcoepekmusHUX «4UCMUX» MexHOs02il HA CMAaHYisx 800004YUUWEHHA mad
8000Mi020moskKu.

Y 3HaYHil mipi supiweHHA 0aHoi npobaemu byde su3HaYaMUCL pieBHEM Mi020mMOBKU ¢haxisuis, AKi
npayrorome y 2aay3i OXOPOHU HABKOAUWHL020 Cepedosuwd, BKAKYAYU YCMAHOB8U YNpasaiHHA
eKos102i4YHo0 be3rneKkoro Oepxcasu, HayKosi ycmaHo8U ma opaaHizayii, nionpuemcmaa.

Lna ycniwHoz20 supiwieHHs 3a80aHb 3axucmy ma 36epexceHHA npupooHUX 800HUX eKocucmem
¢haxisyi marome 8inbHO 807100imu iHhopmayiero, po3ymimu npoyecu, wo 8i0bysaroMobCa 8 OYUCHUX
cropydax cmaHuyili 800004YUW,EHHA, MA 3HAMU 8UMO2U 8UKOPUCMAHHA ma 003y8aHHA peaz2eHmis, Wo
BUKOPUCMOBYIOMbLCA 8 MPOYECAX O4UWEHHA 800u; emimu obupamu mexHOos102il0 800004UUWEHHA 3
YPAaxyB8aHHAM Cy4dcHUX meHOeHUili ma Haykosux po3pobok 6 OaHili eanysi; emimu obupamu ma
npoekmysamu HeobxioHe 06/1a0HAHHA 0718 CMAHUil 800004YUWEHHSA; BUKOHYBAMU KPEC/AEHHS.

Mema Has4yanbHOi OucyunaiHu  «[IPOEKMyBAHHA  OYUCHUX cnopyd ma cucmem
B8000KOPUCMYBAHHA»
Memoro susveHHs OaHOI QuCyunaiHU € pOpMy8aAHHA y CmyOeHmie KOMMAEKCy 3HAHb 8 obaacmi

CYyYacCHUX mexHos0e2ili 8000Mi020MoB8KU MAa 800004UUWEHHA, KOMIAEKCY YMiHb ma HaB8UYOK, HeobXiOHUX
019 06rpyHMo8aHo20 8ubopy ma nNPOEKMy8aHHA CMAaHyili 600004YUWEHHA 8 3a71eXHOCMI 8i0 8UXIOHO20
CK1a0y 800U, @ MAKOXC pO3P0BKU pecypcoehekmusHUX MexHO102ill MPOMUCI08020 B0O0OKOPUCMYBAHHS.
BidrnogioHo 0o memu nidzcomosKa bakanaspie 3a OAHOK CreuiasabHiCMo 8UMA2AE (POPMYBAHHSA Yy
cmyodeHmis KomnemeHmHocmed:

- 3HAHHA MA Po3yMiHHA npedmemHoi obaacmi ma po3ymiHHA npogeciliHoi dianbHocmi;

- 30amHicmb po3pi3HAMU MeXHOs02i4HI rpoyecu 8upobHUUME, 8u3HaAYamMu Oxepena i wasaxu
HAOX00M(eHHA Yy HABKOAUWHE rpupodHe cepedosuuye WKIGAUBUX KOMIOHEHMI8, oyiHs8amu ix
8MnauU8 Ha CMaH 300po8'a MOUHU Ma AKicMb 008KiNA;

- 30amHicmb MPOEKMys8amu ma peasnizosysamu mexHos02ii o4uweHHA ma nepepobku 8uxioHUX
2a3ig, cmiyHUX 800 ma maeepoux 8idxodis.

32i0HO 3 8UMO2amu NpPo2PAMU HA84asAbHOI ducyunaiHu «lIPOEKMy8aHHA OYUCHUX criopyd ma

cucmem 6000KOPUCMYBAHHA», cmyodeHmu nicaa il 30CB0EHHA MaAOMb podemMoHcmpysamu maki
MpPo2pPamHi pe3ysnemamu HA84YAHHA:

- KOpeKmHO suKopucmosysamu y npogeciliHili 0ianbHOCMi mepmiHOM02it0 Ma OCHOBHI MOHAMMA
Ximii, XiMiYHUX mexHonoeil, npoyecie i 06AA0HAHHA B6UPOBHUUMB XiMIYHUX pPevyosuH ma
mamepianig HA iX OCHOBI;

- po3pobaamu i peanizosysamu npoEKMU, W0 CMOoCyromsca mexHo02ili ma 061a0HAHHA XiMiYHUX
supobHuymes, bepy4i 0o ysazu uini, pecypcu, HasA8Hi 0bBMeXeHHA, couianbHi Ma eKOHOMIYHI
acnekmu ma pu3uku;

- 0brpyHmysamu 8ubip mexHono2iYHUX cxem 8upobHUYMea Ha niocmasi pPayioHanbHO20
BUKOPUCMAHHA CUPOBUHU, eHepeii, 00epuaHHA SAKICHOI npodyKuii, O0ocA2HEHHA BUCOKOI
npodyKmMueHocmi 3 00HOYACHUM PilUeHHAM €KOs02iYHUX NUMAHb, pO3paxo8ysamu mamepianbHi
i mennoei 6anaHcu npouyecis, Ha ix 0CHOBI 3HAX00UMU 8UMPAMU CUPOBUHU MA eHepaopecypcis.

2. MpepeKBi3auTU Ta NOCTPEKBI3UTU AUCLUNNIHK (MicLie B CTPYKTYPHO-NIOTIYHIN CXeMi HaBYaHHA 3a
BiANOBiIAHOIO OCBITHLOIO NPOrpPamolo)

BusueHHs ducyunniHu «[IpOEKMy8aHHA OYUCHUX CIopyd ma cucmem 8000KOPUCMYBAHHA» 6A3yeMbCA
Ha 3acadax iHmeapauii Pi3HOMAHIMHUX 3HAHb, OMPUMAHUX CMyOeHMamu Mpomsa2oM MpPbOX POKie
bakanaspiamy npu euB4YeHHi OUCYUNAiH MPUPOOHUY020 MA iHMHEHepPHO-MEXHIYHO20 CrPAMYBAHHA.
Aucyunnina «[MpoeEKMy8aHHA 0OMUCHUX cnopyd ma cucmem 6000KOPUCMYBAHHA » € (hyHOAMEHMA1bHOK
OCHOB800, W0 MaeE 3abe3neyumu po368’a3aHHA KOMIMAEeKCHUX npobaem e obaacmi 3axucmy eidpocghepu,



PAYioOHAMBbHO20 BUKOPUCMAHHA BOOHUX pecypcie ma crpaAMOo8aHa Ha 21UbOKe nepeocmMucneHHA HaABHUX
ma cmeopeHHA HOBUX YiniCHUX 3HaHb ma npogeciliHoi npakmuku. 3abe3ne4yye BUKOHAHHA Kypco8020
npoekmy ma 6aKkasna8pcbLKO20 NPOEKMY.

3. 3micT HaBYaNbHOI AUCLUNNIHKU
Po30in 1. 3azanvHi nidxodu ma npasusaa NPOEKMYB8AHHA OYUCHUX Crlopyod
Tema 1. OcHoOBHI npasuaa ma nioxoou npu po3pobui npoekmy. CKnad Kypcosoao ma OurnaoMHO20
npoekmis
Tema 2. 3a2anbHi sumozu 00 8ubopy ma mexHiKo-eKOHOMIYHO20 06rpyHMy8aHHA MexXHOA02iYHOT

cxemu
Po30in 2. Po3paxyHok mamepianbHoz2o 6anaHcy

Tema 3. Po3paxyHok mamepianbHo20 6anaHCYy HA OCHO8i 8UXiOHUX OaHUX ma bs0K-cxemu
mamepianbHoz2o banaHcy

Po30in 3. BodonidzomoekKa. [IpoekmysaHHa cnopyo peazeHMHO20 20crnodapcmed.

Tema 4. BuzHa4yeHHA nosHoi npodyKmusHOCMi CMaHyii 8000nNi020mosKu.

Tema 5. Po3paxyHoK criopyd peazeHmMHO20 20crnooapcmasa.

Tema 6. [lpoEKMyBAHHA 3Miulysadyis.

Po30in 4. [TpoekmyeaHHA Kamep naacmisyeymeopeHHA. OceimaeHHA eodu.

Tema 7. Po3paxyHOK Kamep naacmisuyeymeopeHHA.

Tema 8. BiocmorosaHHA 800uU. 3aKOHOMIPHOCMI 8UCAOXEHHA 3MYneHUX OOMIWOK y 800.
lMpoexkmyesaHHsA 8iOcMiliHUKiB.

Tema 9. lpoceimaeHHs 800U 8 wapi 3mysneHo20 ocady. [TPOEKMyYBAHHS MPOC8IMAOB8AYIB i3 LWAPOM

3MyneHo20 ocaody.
Po30in 5. ®inompyeaHHsa eodu
Tema 10. OyuweHHs 800U HA MexaHiYyHuXx ginempax. loesinbHi inempu. MpuHyunu pobomu ma
MPOEKMYBAHHA WBUOKUX (hinempis.

Po30in 6. loHHuUli 06MmiH

Tema 11. MNom’aKwieHHA ma 3HecosneHHA 800uU. OCHOBU KAMIiOHHO20 NMOM’AKWeHHA 800U

Tema 12. 3HeconeHHA 800U iOHHUM 0b6MiHOM. PO3paxyHOK yCMAaHOBOK 3HECOEHHSA 800U iOHHUM
0bMiHOM

Tema 13. Po3paxyHoOK pinempie 3miuiaHoi il

Po30in 7. ®aomayiliHe oyuweHHA 800U

Tema 14. Oyucmka 8odu ¢priomauiero. [POEKMyYBAHHA HANMOPHOI hriomayiliHoi ycmaHo8Ku

Po30in 8. EnekKmpoximiyHi memooOu ovyuuw,eHHA 800U

Tema 15. Po3paxyHOK eneKmpokoazynamopis nepioduyHoi ma b6e3nepepsHoi Oii. Po3paxyHOK
esieKmpoKoaayanamopie 014 oHUWEeHHA cmiYHuUx 800 8i0 xpomamis, pmopudis.

Tema 16. Po3paxyHOK enekmpogaomamopie.

Po30in 9. [poekmysaHHA cnopyd® OYUWEHHA MPOMUCAOBUX MA KOMYHAsAbHO-MOo6ymoesux

CmiyHux 800
Tema 17. [lpoekmysaHHA pewimok
Tema 18. [lpoEKMyBAHHA MiCKOY108/1t080a4i8
Po30in 10. [TpoekmyesaHHsA cnopyd biosno2iyHo20 oyuw,eHHA so0u
Tema 18. [lpoekmysaHHA aepomeHKis
Tema 18. [lpoekmMyB8aHHA MemMaHMeHKI8



4. HasuyanbHi matepianu Ta pecypcum
basoea nimepamypa

1. lomena M. 4., LLab6nil T. O., PadoseH4ukK A.B. @izuxko-ximiyHi ocHo8U npouecie o4YuueHHA 800u:
niopyyHuk. — K.: KoHdop-BudasHuymeo, 2019. — 256 c.

2. Qenvbep ., ®iwep M. [MocibHUK onepamopa KaHani3auiliHux o4vucHux criopyd / cninbHoO 3i
cneyiansHum Komimemom DWA bIL-2 «ba3zosi kypcu»; nep.3 Him. O. lanemu, I. Komoscbki, f0.
Tepebywka. — /lesis : MAIC, 2020. — 520 c.

3. Mauiescbka O. Bo008i08iOHIi ovucHi criopydu: Hasy. nocibHuk / OKkcaHa Mauiescoka. — Jlbgia:
BudasHuymeo /lbsiscbKoi nonimexHiku, 2015. — 220 c.

4. lomensa M.A., Padoser4yuk B.M., abnili T.0. OcHoBU npoekmys8aHHs O4YUCHUX criopyd: Hasu.
noci6. — K.: TOB ,,IH¢podpyK”, 2013. — 175 c.

5. Padosenuuk A.B., lomena M.[. ®i3uko-ximiyHi memoou O0ooyuweHHA 800u. [lidpyyHuK. — K.:
KoHOop-BudasHuumeo, 2016. — 264 c.

HAodamkoea nimepamypa

6. Tlomena M.A., KpuceHko T.B., Omenvuyk F0.A. Memodu ma mexHos02ii o4uUeHHA CMiYHUX 800:
Hasu. nocib. /— Cesacmonons: IHcmumym adepHoi eHepzii ma npomucaosocmi, 2012. — 244 c.

7. Tomensa M.A., Mywko O.B., Kamaes B.C. MemoOduy4Hi 8Ka3i8KU 00 BUKOHAHHS KypCOB020 MPOoeKkmy
3 Kypcy «O4ucHi cnopyou. OcHosu rnpoekmysaHHA».- K.: TOB ,,IH¢hodpykK”, 2012. — 173 c.

8. Tomens M.A. O4ucHi cnopydu. OcHosu npoekmysaHHsA: Hasy. Moci6./ M.A. lomens, T.B. KpuceHKo,
I.M. felikyH.-K.: HTYY «KI1l», 2007. 176 c.

9. A.K. 3anonscekull, H.A. Miwkoea-KnumeHko, |.M. AcmpeniH, M.T. bpuk, [1.l. leo3duk, T.B.
KHa3bK08i. @i3UKO-XiMiYHi OCHOBU MexHOos02ii ovuweHHs cmiyHux 800: [Miopy4yHuUK. — K.: /libpa.
2000 - 551 c.

10. 3anecokuli I.1., KnumeHko M.O. Ekonoeia ntoduHu: nidpyyHuk, -K: Akademis, 2005. - 288c.

11. Wa6niii T.0.,PadoserHyuk B.M. lomena M. [. 3acmocysaHHA HOBUX peazeHMIi8 i mexHosoeil &
npomucnosomy 8000cnorusaHHi.- K.: IHgpoopyk, 2014. — 302 c.

12. Opnos B.O. BoOornocmayaHHA MpPOMUC/A08UX Midnpuemcme:Hasy. nocié. /B.0O. Opnos, /1./1.
J/lumeuHeHko, A.M. Opnosa. - K.: 3HaHHA, 2014.-278 c.

IHgpopmayiliHi pecypcu 8 IHmepHemi
1. MiHicmepcmeo 3axucmy 008Kinaa ma NpupooHuUX pecypcie YkpaiHu - https://mepr.gov.ua/
2. EkonoeivyHuli nopman YkpaiHu — www.ecologya.com.ua
3. bibniomekKa im. B.l. BepHadcbko2o — www.nbuv.gov.ua
4. EnekmpoHHUl apxie HayKosux ma ocgimHix mamepiasnie KI1l im. lzops Cikopcokoz2o —
ELAKPI URL: https://ela.kpi.ua
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5.

HaB4YanbHUIA KOHTEHT

MeToguKa onaHyBaHHA HaBYaNbHOI ANCLUNIHU (OCBITHBOrO KOMMNOHEHTA)

NeKuiliHi 3aHATTA
JlekyiliHi 3aHAMMA CrpAMO8aHi Ha:

HAOAHHA CYYaCHUX, YiniCHUX, B3QEMO3AAEHHUX 3HAHb 3 OucyunaiHu «1poOEKMYBAHHA OYUCHUX
criopy0», piseHb AKUX 8USHAYAEMbLCA Ui1bOBOH YCMAHOBKOK 00 KOXHOI KOHKpemMHoi memu;
3a6e3ne4yeHHsA 8 NPoueci nekyii meop4yoi pobomu cmydeHmis CrifbHO 3 8UKAAOAYEM;

BUX0BAHHA y cmydeHmis npogeciliHo-0inosux Akocmel | PO38UMOK y HUX CAMOCMIiliHo20
meopY020 MUC/EHHS;

topmyB8aHHA y cmydeHmie HeobxiOHo20 iHmMepecy ma HAOAHHSA HArpsaMmKy 078 camocmiliHol
pobomu;

BU3HQYEHHSA HA CYYACHOMY PiBHI po38UMKY HAYKU i MexHIKU 8 0b6aacmi npoeKkmysaHHA O4UCHUX
criopyd, ehekmusHUX MexHOos02ill oYUWEHHS CMiYHUX 800, 8000Mi020MOBKU, MPOEKMYB8AHHS
8000060pPOMHUX MA 3AMKHYMUX cucmem 8000KOPUCMYBAHHS;

gidobpaxceHHA mMemoOuyHoi 0bpobrku mamepiany (8udineHHA 20/108HUX OYMOK i 0/0H(EHb,
niOKpecsieHHA BUCHOBKIB, MOBMOPEHHHA iX Y Pi3HUX ¢hopMYynHOBAHHSAX);

BUK/AOAHHA YiMKO | ACHOKO MOBOI0, PO3'ACHEHHSA 8CiX HOB08BEOEHUX MEPMIHI8 | MOHAM®b;
docmynHicme 044 cripuliHammas 0aHoi ayoumopiero.

3/n

N Hazea memu neKyii ma nepesnik 0CHOBHUX NUMAHb
o}
(nepenik dudakmuyHux 3acobis, NOcUNAHHA Ha nimepamypy ma 3a80aHHA rodurn

Ha CPC)

1 3micm ma obcse npoekmy 2
Bumoeau 00 npoekmy8aHHS 04UCHUX Criopyd. 3mMicm nosACHI08A1bHOT
3anucku. pagiuHi mamepianu.
Jlimepamypa: [4] c. 8-11, [7] c. 8-12
3ae0aHHA Ha CPC. Cy4acHi mexHosoeii 8000nid20mosKu.

2 Po3pobka ma obrpyHmyeaHHa mexHos02iYHOi cxeMu o4UuUweHHA 800U 2

Xapakmepucmuka npupodHoi, cmiyHoi ma o4uuw,eHoi 800uU. BUusHa4eHHs
Heobxi0Ho20 cmyneHs o4ucmku 8o0u. Po3pobka ma obrpyHmMyeaHHsA
mexHOs102i4HOI CXeMu 04UCMKU 800U.

Jlimepamypa: [1] c. 20-30; [2] c. 24-26; [3] c. 20-22, 27-34; [6] c. 10-24;
[4] c. 13-21

3a80aHHA Ha CPC. TexHiKO-eKOHOMIiYHe 06rpyHmMy8aHHA mexHonoaii
80000YUUWEHHSA.

3 MamepianoHuii 6anaHc 2

BuxioHi 0aHi 00 po3paxyHKy mamepiasnbHo2o banaHcy. baok-cxema
mamepianeHo2o banaHcy. Po3paxyHoK mamepiansHoz20 b6anaHcy. Tabauuya
mamepianbHo20 6anaHcy.

Jlimepamypa: [4] c. 36-56; [7] c. 33-53.

3ae0aHHsA Ha CPC. Po3paxyHoK mamepianbHo20o 6anaHcy cmaHuyii
8000M1i020MOBKU.

4 Bodonidzomoeka 2

Bu3zHa4yeHHA noeHoi npodyKkmusHOCMi cmaHUyii 6000nid2omosKu.
Po3paxyHok cropyd peazeHMHo20 20crnodapcmaa.

Jlimepamypa: [4] c. 59-64; [7] c. 56-59; [12] c. 44-52.

3ae0aHHA Ha CPC. KoHcmpykmuseHi ocobausocmi criopyo ro
npu2omysaHH0 ma 003y8aHHKO 8AIHA.




MpoekmysaHHA 3miwyeadie

Jlo3ysaHHA peazeHmis. 3mMiwy8aHHA 800U 3 peazeHmamul.
lpoekmysaHHA Oip4amo20 ma 8uUXpPoOB8020 BEPMUKAIbHO20 3Milly8aya.

Jlimepamypa: [3] c. 14-16; [4] c. 64-70; [7] c. 60-65.

3ae0aHHA Ha CPC. Hacocu 0o3amopu. KoHcmpyKuyii, xapakmepucmuku.

MpoekmysaHHA Kamep naacmisyeymeopeHHA

dopmysaHHSA ocady 8 npoueci koazynayii. Po3paxyHoK Kamep
naacmisueymeopeHHs. lepezopodyami, suxposi, B00080POMHI Kamepu
naacmisyeymaeopeHHA ma Kamepu naacmisyeymaeopeHHA i3 3MyaAeHUM
ocadom.

Jlimepamypa: [1] c. 47-49; [4] c. 70-75; [7] c. 67-71;

3as0aHHA Ha CPC. Koazynto8aHHA KO0idie y B0OOHUX cUCMeMaXx.

OcgeimneHHs 800U 8i0CMOIOBAHHAM

BidcmotosaHHA 800U. 3AKOHOMIPHOCMI 8UCAOMEHHSA 3MYneHUX OOMiUIOK
y 800i. [[POEKMYBAHHA 8epMUKAAbHUX 8i0CMIliHUKI8.

Jlimepamypa: [1] c. 71-77; [4] c. 75-80; [7] c. 72-77.

3as0aHHA Ha CPC. TexHOM02i4YHi 00CNIOHEHHA MO BUSHAYEHHHO
2i0pasnivyHoi KpynHocmi ocaody.

lMpoekmyesaHHsA 8idcmiliHuKie

lpoekmysaHHsA 8idcmiliHUKig. fopu3oHManbHi, padianbHi,
moHKowaposi 8idcmiliHUKU.

Jlimepamypa: [2] c. 155-162; [3] c. 61-83; [4] c. 75-87; [7] c. 77-81.

3ae0aHHsA Ha CPC. Po3paxyHOK 2i0poUuuKIoHis.

lMpoekmyesaHHA npocsimsaroeayi 3 3a8UcauUM Wapom ocady

lMpocsimneHHs 8odu 8 wapi 3myneHo2o ocady. [IPOEKMYBAHHA
rnpoceims8ayis i3 Wapom 3mysaeHo20 ocady.

Jlimepamypa: [4] c. 87-90; [7] c. 83-87.

3ae0aHHA Ha CPC. PeaezeHmHe nom’skuwieHHA so0u

10

OyuuweHHA 600U Ha MeXaHIYHUX hinbmpax

®dinempysaHHa 800u. [Mo8inbHi inompu. MpuHyunu pobomu ma
MPOEKMYBAHHA WBUOKUX (hinbmpis.

Jlimepamypa: [1] c. 77-83; [4] c. 89-96; [7] c. 87-90.

3ae0aHHA Ha CPC. MexaHiamu o4uu,eHHA 800U (pinbmpy8aHHS.
Ocobnusocmi pobomu weudKUX ma nosinbHUX Ginbmpis.

11

YcmaHo8Ku ioH006MiHHO20 3HeconeHHA 800U

lMom’akweHHs ma 3He3coneHHA 800u. OcCHo8U KamMioHiIMHoO20
nom’sskweHHsa 6800uU. 3He3coneHHA 800U [OHOOBMIHHUM  MemoOooM.
Po3paxyHOK ycmaHOB80K 3He3C0neHHA 800U iOHHUM 06MiHOM.

Jlimepamypa: [1] c. 177-179; [4] c. 96-98; [7] c. 95-109;

3a80aHHA Ha CPC. OcHoB8Hi MapKu KamioHimie ma aHioHimis, ix
CMpYyKmMypa ma xapakmepucmuku.

12

®nomayiliHe o4uwjeHHa 800U

Ouucmka 8o0u piomauiero. lMpoekmys8aHHA HanipHoi paomauyitiHoi
YCMAaHOBKU.

Jlimepamypa: [1] c. 114-131; [4] c. 122-124; [7] c. 109-110.

3ae0aHHA Ha CPC. e3akmusauyia 800u ¢hiomauyiero.




13 EnekmpoximiyHi MmemoOdu oyuuwjeHHsa 8o00u. Po3paxyHoK 2
esleKmpoKoazynamopie ma eaekmpogpaomamopis
Po3paxyHoK esiekmpoKoaaysismopie 0718 OYUUWEeHHS CMi4YHUX 800 8i0
xpomamis, omopudis. Po3paxyHoK enekmpogaomamopis.

Jlimepamypa: [4] c. 109-122, [7] c. 109-124.

3a80aHHA Ha CPC: [TpOEKMyBAHHSA eneKmpoKoaz2ynamopis 0415 04UCMKU
800U 8i0 MosimMmepHUX CrOAYK.
14 Cnopydu o4uweHHA NPomMucs08UX ma KOMYHAAbHO-Mobymosux 2
Cmi4yHux 800

MexaHiyHa ma 6ionoziuHa o4ucmka cmiyHux 800. OYyucmka
KOMYHanbHO-nobymosux cmiyHux 800. KOMNOHY8AHHA O4UCHUX Criopyo.

Jlimepamypa: [1] c. 244-247; [4] c. 125-142; [7] c. 124-127.

3ae0aHHA Ha CPC. Cy4yacHi mexHos02ii 04UUWeHHA KOMYHAAbHUX CMOKi8.
15 MpoekmyeaHHA cnopyo oYuw,eHHA KOMYHasbHO-Nobymosux ma 2

nPoOMUC/08UX CMiYHUX 800

Po3paxyHoK pewimok, nep8uHHUX 8i0cmiliHUKi8.

Jlimepamypa: [2] c. 144-151; [3] c. 35-42; [7] c. 125-127; [10] c. 17-80;
[12] c. 12-59; [8] c. 123-130.

3ae0aHHA Ha CPC. [TpoekmysaHHA 6apabaHHUX CiMoK ma
MiKpoginempis.
16 MpoekmyesaHHA cnopyd o4uwieHHA KOMYHAAbHO-Nobymoesux ma 2

nPoOMUC/A08UX CMiYHUX 800

lpoekmy8aHHA MiCKOB/106/11080AYi8 20PU30OHMAAbHUX, AepPO8AHUX MA
MiCK08/108/1108A4i8 3 Kpy208UM PYXOM 800U.

Jlimepamypa: [2] c. 151-155; [3] c. 45-60; [4] c. 127-130; [7] c. 127-132;
[10] c.

3ae0aHHA Ha CPC. [TpoekmyeaHHSA ycepedHo8adyis.

17 MpoekmyesaHHsa cnopyd 6iono2iyHo20 ovuweHHA 800U 2
Cnopyodu 6ionoziyHoi o4ucmku cmivyHux 800. 10419 3poweHHs ma
inempauii. bionoaiyHi cCMasKu Ma OKUCA08GAbHI KAHAAU. AepomeHKU ma
bionoziyHi pinempu. MMpoekmysaHHsA crnopyd 6iosno2iyHOI o4UCMKU.
Jlimepamypa: [2] c. 162-189; [3] c. 105-154; [4] c. 131-135; [7] c. 134-
137.
3as0aHHA Ha CPC. AepomeHKu 3 nonimepHUM 3080HMAHEHHAM.
18 Cnopyou aHaepobHo20 oYyuwjeHHA 600U 2
lpoekmys8aHHA MemaHmMeHKis.
Jlimepamypa: [2] c. 189-191; [3] c. 166; [4] c. 140-143, [7] c. 142-145
3ae0aHHsA Ha CPC. cniopydu 014 6ioximiuHoi nepepobku cmivyHux 800 8
MPUPOOHUX yMOBAX
Bcboeo 36

MpaKTUYHi 3aHATTA

Y cucmemi npodgpeciliHoi nidcomosku cmydeHmis no OaHill OucyunaiHi NPAKMuUYHi 3aHAMMA
3atimarome 50 % ayoumopHoz20 HasaHmMaxceHHA. bydy4u 0onosHeHHAM 00 s1eKUiliHo20 Kypcy, 80HU
3aKknadaromeo i hopmyrome 0CHoOBU Keasigikauyii bakanaspa 3 XimiyHux mexHonoeili ma iHxeHepii, a came
3axucmy 8000UMm 8i0 AHMPONo2eHHO20 8MnaAU8Y. 3MiCm Yux 3aHAMb | MemoOUKa ix NposedeHHA NOBUHHI
3a6e3ne4ysamu po38UmMoK meop4oi akmusHocmi ocobucmocmi. BoHu po3susarome HayKoge MUCAEHHA



i 30amHicmb Kopucmysamucsa crneyianbHO MepmMiHOM02iEr, 00380/A0OMb Nepesipumu 3HaHHA. Tomy

OaHuli sud pobomu sucmynae 8axsIUBUM 30cO0b6OM ornepamusHO20 3860POMHO20 38'A3KY. [paKmMuyHi
y y

3aHAMMSA MOBUHHI BUKOHYB8AMU He MinbKU Mi3HABAsbHY i 8UXOBHY (hyHKUiI, ane U cnpuamu 3pOCMaHHIO

cmyodeHmig AK Meop4ux NpayisHUKie 8 061acmi OXOPOHU HABKOAUWHbLO20 MPUPOOHO20 cepedosuuyd.

OCHOBHI 30800HHA UUKAY MPAKMUYHUX 3aHAM®b!

doromozmu cmydeHmaM cucmemamusyeamu, 3aKpinumu i noenubumu 3HaHHA meopemu4yHOo2o

xapakmepy 8 0baacmi po3pobKu ma npoeKkmysaHHa O4UCHUX Cropyo;

Has4umu cmyoOdeHmis npuliomam BUPIWEHHA MPAKMUYHUX 30800HbL, CrpuUasMuU 080s100iHHIO

HOBUYKAMU MA 8MIHHAMU BUKOHAHHA PO3PAXYHKI8, 2paghiyHUX ma iHWUx 8udie 3a80aHb,

Hasyumu ix Npayeamu 3 HAYKOBOK ma 008i0K080K simepamyporo, OOKYMeHmMauiew i

cxemamu,

ghopmysamu 8MIHHA 84UMUCA camocmiliHo, mobmo onaHogysamu memoodamu, crocobamu i

I'I,DUﬁOMGMU CAMOHQABYAHHA, CAMOPO3BUMKY | CAMOKOHMPOIO.

o Ha3zea memu 3aHAMmMsA ma nepenik 0CHOBHUX NUMAHb
" | (nepenik dudakmuyHoz0 3a6e3neyeHHs, NOCUNAHHA Ha nimepamypy ma 3a80aHHA | [00uH
3/m Ha CPC)

1 Po3pobka ma obrpyHmyeaHHA mexHOs102i4HOi cxeMmu o4uuweHHa 800U 2
Bubip ma obrpyHmMyeaHHA mexHos102iYHOI cXemMu O4UCMKU 800U HA OCHOBI 8UMO2 00
AKOCMi 800U Ma XapaKkmepucmuk npupooHoi 8odu.

Jlimepamypa: [4] c. 12-21.
3ae0aHHsA Ha CPC. Cy4acHi mexHonozii be3peazeHMHO20 0c8imaeHHsA 800U.

2 | Po3paxyHoK cnopy0 peazeHMHo20 20crnodapcmea 2
BusHayeHHA 003 peazeHmis. Po3paxyHOK naow, cknady ma ob6’emy 6aceliHy 0na
36epi2aHHA peazeHmis.

Jlimepamypa: [4] c. 59-64; [7] c. 56-59.
3ae0aHHA Ha CPC. KoHcmpyKUuii criopy0 peazeHmMHo20 20crnodapcmed.

3 | Po3paxyHok cnopy0 peazeHMHo20 20crnodapcmea 2
Po3paxyHok 0o3u peaeceHmis. Bubip dozamopis. [lpoekmysaHHA 3miulysadis
Jlimepamypa: [4] c. 59-70; [7] c. 59-65.
3a80aHHAa Ha CPC. KoHcmpyKuii amiwyesad4is 2idpasniyHo2o ma mexaHiyHo2o murny.

4 | Po3paxyHOK Kamep naacmisyeymeopeHHsA 2
[MpoekKmysaHHA nepe2o0podYacmux,8epmMuKaAbHO-8UXPOBUX, B000BOPOMHUX Kamep
naacmisyeymeopeHHA. Po3paxyHOK KamepraacmisuyeymeopeHHA i3  3MyseHUM
ocadom.

Jlimepamypa: [4] c. 70-75; [7] c. 67-72.
3a80aHHA Ha CPC. Bubip KoHcmpykuii  peakmopa npu peanizayii npouecie
2padiEHMHO20 KOGy MHOBAHHH.

5 | BiocmoroeaHHA 600u. Po3paxyHoK 8idcmiliHUKie 2
MpoexkmyeaHHA 8epMuUKaAAbHUX 8i0CMIiliHUKI8
Jlimepamypa: [3] c. 81-83; [4] c. 75-80; [7] c. 74-77, 268.
3a80aHHA Ha CPC. TexHon02iYHe BU3HAYEHHSA 2i0pasaiYHOI KPyrnHOCMi MexaHiYHuUX
OOMIWOK.

6 | BiocmoroeaHHA 800u. Po3paxyHOK gidcmiliHuKie 2
Po3paxyHOK 20pu30HManbHUx (padianbHUx) ma MoHKoWaposux gidcmilHuKie.
Jlimepamypa: [2] c. 155-162; [4] c. 80-85; [7] c. 77-82.




3as0aHHA Ha CPC. BusHayeHHA 8epmuKanbHoi mypbyneHmMHOI cki1adoeoi pyxy eo0u.

Po3paxyHoOK npoceimarosadvie i3 wiapom 3myseHo20 ocady.
[TpoEKMy8aHA NpPoceimsa08aYis i3 Wapom 3myneHo20 0cady.
Jlimepamypa: [4] c. 87-89; [7] c. 83-87.

3ae0aHHA Ha CPC. ®inompysaHHA 800U 8 3a8UC/AOMY wapi ocady.

MpoekmysaHHA Haghmo-, CM0Oa0- Ma MAcCs10YN06708aYi8
Po3paxyHoK Haghmo-, cMos10- ma Macs10y108/1t0804i8
Jlimepamypa: [3] c. 175-177; [4] c. 87-89;[12] c. 63-67.
3aedaHHAa Ha CPC. KoanecueHuis 30nie Haghmornpodykmis y 800i.

®PinompysaHHs eodu

[MpoEKMyYBAHHA WBUOKUX MEXAHIYHUX (hinempis.

Jlimepamypa: [4] c. 92-96; [7] c. 52-63.

3asdaHHA Ha CPC. KoHcmpyKuii weudkux ¢inempie 6e3nepepsHoi Oii.

10

TexHon02iYHIi cxemu iOHO0BbMIHHO20 o4YUWEeHH:A 800U

Po3paxyHOK iOoHOOBMIHHUX YyCMAHOBOK.

Jlimepamypa: [4] c. 96-136; [7] c. 97-109; [12] c. 86-119.

3a80aHHA Ha CPC. lNepepobka 8i0npaubo8aHuUx peceHepayiliHux po34yuHis.

11

TexHo02iYHIi cxemu ioHOO6MiHHO20 oYUUWeHHA 800U

Po3paxyHOK ycmaHOB8KU KOMIOHHO20 MOM’AKWEHHSA 800U.

Jlimepamypa: [4] c. 96-136; [7] c. 97-109; [12] c. 86-119.

3a80aHHsA Ha CPC. be38i0X00Hi ycmaHOB8KU iOHOOOMIHHO20 MoM’SKWEHHS 800U.

12

Cnopyou ¢gpnomayiliHoi oMucmku eodu

Po3paxyHoK enekmpogaomamopis, MNPOEKMYBAHHA  HAMIPHUX  haomauyiliHux
YCMAHOBOK

Jlimepamypa: [1] c. 125-134, [4] c.109-124, [9] c. 97-101.

3a80aHHA Ha CPC. KoHcmpykuii HanipHux ma nHesMmamu4yHux aomauitiHux
YCMAHOBOK.

13

EnekmpoximiyHi Memoou o4uuwjeHHsa 800U

lpoekmysaHHA enekmpoKoazyaamopa nepiodu4Hoi Oii, esnekmpoKoaaynsamopa
Jlimepamypa: [1] c. 61-67, [4] c. 109-124, [9] c. 138-141.

3ae0aHHA Ha CPC. EneKkmpoximiyHi ycmaHO8KU 015 8UAy4YeHHA Memannia.

14

lMpoekmyesaHHA cnopyd oO4YUWEHHA KOMYHOsbHO-Nobymosux ma npomucaosux
CmivyHux 600

lpoekmysaHHA criopyd MexaHiYHOi  oYUCMmKU cmivyHuUx 800. Po3paxyHOK
ycepeoH8aYie ma peuwimox.

Jlimepamypa: [3] c. 42-44; [4] c. 125-126.

3ae0aHHAa Ha CPC. Ymunizayis ocadie 3 nep8uHHUX 8i0cmiliHUKi8.

15

MpoekmyesaHHA cnopy0 OYUWEHHA KOMYHAs1bHO-Mobymosux ma npomMucaosux
CMiyHuUx 800

Po3paxyHOK ynoesntoeadyis rickKy.

Jlimepamypa: [4] c. 127-131; [7] c. 129-132.

3as0aHHsa Ha CPC. Ymunizayis ocadis, 3ampumaHux Ha rnicCKoysa08/1t08a4ax.

16

Cnopyou 6ionoziyHo20 oYuweHHA 800U




Po3paxyHok oOHocmyneHe8ux aepomeHKie 8umucH8aYig. PO3paxyHOK aepomeHkKie
3miwysadis.

Jlimepamypa: [4] c. 131-135; [7] c. 134-137; [9] c. 482-487.

3as0aHHA Ha CPC. BukopucmaHHA aepomeHKie 3 O0pobHUM MYCKOM aKMUBHO20 Myy.
Ymunizayia Ha01UWKOB8020 AKMUBHO20 Myry.

17

Cnopydu b6ioso2ivHO20 oyuw,eHHA soou 2
Po3paxyHOK memaHmMeHKi8, OKUC/08AbHUX KAHAI8.

Jlimepamypa: [4] c. 140-143; [9] c. 487-492.

3aedaHHA Ha CPC. Po3paxyHOK 2paHU4YHO-00Mycmumozao cKUdy 3ab6pyoOHeHs.

18

MoOoynbHa KoHMpoasbHa poboma 3 po3dinie 1-10 2

Bcbozo 36

6.

CamocrTiiiHa pob6oTa cTyaeHTa

CamocmitiHa poboma cmydeHmis 3aumae 67 % 4Yacy sus4eHHA KpeOumHO20 MOOYsIA, 8KAOYAE

makoxc nidcomosKy 0o MKP ma 0o 3aniky. [onosHe 3a80aHHA camocmiliHoi pobomu cmydeHmis — ye

OMAaHYBAHHA HAYKOBUX 3HAHb 8 067aCMi MPOEKMyB8AHHA OYUCHUX Cropyd, egheKmusHUX mexHO02ili

OYUWEHHA CMivyHUX 800, 8000Mi020mMOBKU, MPOEKMYBAHHA 8000060POMHUX MA 3AMKHYMuUX CUCMEM

B8000KOPUCMYBAHHA, W0 He 8giliwau y nepesnik AeKuiliHUXx numaHs, WaAAXoM ocobucmozo MowyKy
iHghopmauyii, hopMysaHHA GKMUBHO20 iHMepecy 00 ma8op4oeo nioxody y Has84asbHIl pobomi.

No
3/n

Kinbkicmo

Hazsa memu, w0 BUHOCUMbCA HO CaMOCmiliHe onpauto8aHHsA
200UH CPC

Po30in 1. 3azanvHi nidxodu ma npasusaa NPOEKMYB8AHHA OYUCHUX Crlopyod

TexHiKo-eKOHOMIi4YHe 06rpyHmMy8aHHA mexHos102ii 800004UUEeHHA.
Jlimepamypa: [4] c. 12-36; [12] c. 243-250.

Bumoeau 0o skocmi numHoOi ma mexHiyHoi 800u.

Jlimepamypa: [9] c. 27-33.

Po30in 2. Po3paxyHOK mamepianbHo20 6anaHcy

Po3paxyHok mamepianbHo20 6anaHcy cmaHyii 6000nio2omosku.
Jlimepamypa: [4] c. 36-56; [7] c. 33-36.

Po30in 3. BodonidzomoseKa. [TpoekKmyeaHHA cnopyo peazeHMHo20 20cnodapcmea

CyyacHi mexHosnoeii 6000M1i020MoBKuU.

Jlimepamypa: [4] c. 21-23; [1] c. 238-239; [9] c. 337-338.

TexHiKo-eKOHOMIYHEe MOPIBHAHHA pea2eHMHUX Memooie MnomM’aKUeHHS 600uU.
CyyacHi mexHornoeii be3peazeHmMHo20 0c8imaeHHA B800U. TexHiKO-eKOHOMIYHe 6
MOPIBHAHHA peazeHMHUx mMemoodis MoM’sKwWeHHs 800u. KoHcmpyKuii crniopyo
peazeHmMHo20 2ocrnodapcmeaa.

Jlimepamypa: [4] c. 12-21, 59-64; [6] c. 226-232.

Po30in 4. IpoekmysaHHA Kamep naacmusyeymeopeHHsA. OceimaeHHA 6oou

KoHcmpykmueHi ocobausocmi criopyd rno npueomysaHH ma 003y8aHHHO 8AIHA.
Hacocu 0ozamopu. KoHcmpykuii, xapakmepucmuku. Koazyno8aHHA Konoidie y
B800HUX cucmemax. KoHcmpyKuii amiwyesad4ie 2idpassniyHo2o ma MmexaHiyHo2o
muny. Bubip KoHCmpyKUuii peakmopa rpu peanizayii npouyecie 2padieHmMHo20
KOQ2ynt08AHHH.

Jlimepamypa: [4] c. 59-75; [6] c. 32-64, 268; [9] c. 104-141.




TexHO02i4Hi 00CNiIOHCEHHA M0 BU3HAYEHHIO 2i0pasaiYHoI KpynHocmi ocady.
Po3paxyHoK 2i0poyuKnoHis. PeaezeHmHe nom’skuweHHa 800U. BU3Ha4eHHs
sepmukansbHoi mypbyneHmMHoi cknadosoi pyxy eodu. @inempysaHHs 800U 8
3asucsomy wapi ocady. fezakmusauyia 8o00u aiomauieto. KoHcmpyKuii HanipHuUXx
ma nHesMamu4HuUx gparomauyitiHux ycmaHosoK. KoanecuyeHuyis 30si6
HagpmonpodyKkmis y 800i.

Jlimepamypa: [4] c. 75-90, 109-124; [7] c. 82-87.

Po30in 5. ®inempysaHHa sodu

5 | MexaHizmu oyuweHHs 8o0u pinempysaHHA. Ocobausocmi pobomu weudKkux ma
nosinbHuUx ginempis. KoHcmpykyii weudkux ginempie beznepepsHoi Oil. 4
Jlimepamypa: [4] c. 89-96; [9] c. 90-97; [12] c. 52-63.

P0o30in 6. loHHUl 06MiH

6 | OCHOBHIi MapPKU KamMioHiMie ma aHIOHIMIB, iX CMpPYyKMypa ma xapakmepucmuku.
BupiweHHa npobaemu ymunizayii pezaeHepauiliHux po34uHie. [lepepobKa
8i0NPAUbOBAHUX  pe2eHepauiliHux  pPo34uHis. be38i0x00Hi  ycmaHoOBKU 4
iOHOO6MIHHO20 NoM’AKWEHHA 800U.

Jlimepamypa: [1] c. 165-191, [6] c. 130-160, [4] c. 96-136; [9] c. 228-236.

Po30in 7. ®nomayiiiHe oyuwjeHHA 800U

7 KoHcmpyKyii HanipHux ma nHesMmamu4HuUXx h10mauyiliHux ycmaHOBOK.

Jlimepamypa: [4] c. 122-124; [9] c. 97-101. 4
Po30in 8. EnekmpoximiyHi memoodu oyuu,eHHA so0u
8 | [lpoekmysaHHA enekmpoKoazyaamopie 07148 O04YUCMKU 800U 8i0 MoaiMepHUX
cnonyk. EnekmpoximiyHi ycmaHo8KuU 014 8usny4YeHHA memasis. 2

Jlimepamypa: [1] c. 233-237, [4] c. 109-122, [9] c. 403-408.

P0o30in 9. [MpoekmMy8aHHA cnopyod o4UWeHHA MPOMUCA0BUX MA KOMYHANbHO-M06ymoeux cmiyHux o0

9 CyyacHi mexHonoe2ii oYUWEHHS KOMYHA/AbHUX CMOKie. Ymusizayis ocadis 3
nepsuHHUX 8idcmiliHuUKie. Ymunizayis ocadis, 3ampumMmaHux Ha MicCKoys106/108a4aXx.
Po3paxyHoK epaHu4Ho-0onycmumozo cKudy 3a6pyo0HeHb. 6
Jlimepamypa: [2] c. 216-239; [3] c. 155-163; [4] c. 125-142; [6] c. 232-235, [9] c. 39-
45,

Po30in 10. lNMpoekmyesaHHA cnopyod biono2iyHo20 oyuweHHA 800U

10 | AepomeHKU 3 MnoniMmepHUM 308GHMAXEHHAM. BUKOPUCMAHHA O0epomeHKie 3

OpOobHUM MYCKOM GKMUBHO20 Mysy. Ymuni3auia HadauuwKo8020 AKMUBHO20 Myy. 4
Jlimepamypa: [2] c. 247-264; [4] c. 125-142; [7] c. 134-142, [9] c. 479-500.
11 | Nidecomoska 0o MKP 3
12 | Midecomoska 0o 3aniky 3
Bcbozo 200uH 48

3abe3nevyeHHsA NPozpamMHUX pe3yabmamie cKaadosumu 0C8iMHLO20 KOMIMOHEeHmMy

. Mpakmuy4Hi ma nabopamopHi
lMpoepamHuli o . . .
JleKyitiHi 3aHAMMA 3aHAMMA, iHOUBIOyabHi
pe3yanbmam
30800HHA
KOpeKmHo Jlekuia 2. Po3pobka  ma lpakmu4yHe 3aHAmMmA 1.
suKopucmosysamu y | 06rpyHmyeaHHsA mexHos02i4Hoi | Po3pobka ma obrpyHmyeaHHs
npogpecilinili ~ dignbHOCMI | cxemu o4UUW,eHHA 800U, mexHOos102iYHOI cxeMu OYUWEeHHSA
mepMmiHO102it0 Ma OCHOBHI JleKkyia 4. Bodonideomoska. 800U.
noHAMmMA  Ximii, XiMIYHUX




mexHonoeil, npouecie |
06/100HAHHA 8UPObHUYME
XIMIYHUX ~ peyoB8UH ma
mamepianie Ha ix 0CHOBI

po3pobasmu i Jlekyia 1. 3micm ma obcse [lpakmu4He 3aHAMmMA 2.
peanizosysamu  MPOEKMU, | MPOEKMY; Po3paxyHok criopyo
wo cmocyromeca Jlekyia 5. [lpoekKmy8aHH#A peazeHmMHo20 2ocrnodapcmaa;
mexHoso2ili ma | 3miwysadis; [Tlpakmu4He 30HAMmMA 3.
06/100HAHHA XiMiYHUX Jlekuyia 6. lpoekmysaHHA Kamep | Po3paxyHoK cropyo
gupobHuyms, bepy4i 0o | nnacmisyeymeopeHHs; peazeHmMHo20 20cnodapcmesa;
yeaau uini, pecypcu, HaA8HI Jlekuyif 8. MNpoekmy8aHHA [pakmu4He 3aHAMmsA 4.
obmexceHHA, coyianbHi ma | eidcmiliHukis; Po3paxyHoK Kamep
EeKOHOMIYHI acrneKmu ma Jlekuif 9. [NpoekKmMy8aHHA naacmisyeymeopeHHs;
pU3UKU npocsimaroeadyi 3 3a8ucaum wapom | [Tpakmu4He 3gHAMMA 5.
ocady; BidcmotosaHH#A s8oou.
Jleryia 7. OcsimneHHA 800U | Po3paxyHoK gidcmiliHukis;
8i0CMOKOBAHHAM; [Mpakmu4He 3gHAMMA 6.
Jlekyia 10. O4yuw,eHHA 800U Ha BiocmorosaHHA 8oou.
MeXaHIYHUX hinempax; Po3paxyHokK giocmiliHuKis;
Jlekuis 12. ®nomauitiHe [pakmuyHe  3aHAMmMA 7.
o4uuweHHA s8oou; Po3paxyHoK npoceimntosadyie i3
Jlekyia 14. Cnopyou ovuweHHsA wapom 3myseHo20 ocady;
MPOMUC/I08UX MA KOMYHQA/bHO- [Mpakmu4He 3aHAMmMA 8.
nobymosux cmiyHux 800; TpoekmysaHHA Hagpmo-, cMoso-
Jlekuyis 11. YcmaHoBKU | ma mMacn0yn108a08a4ie;
iOHOOBMIHHO20 3HeconeHHA 800U; [MpakmuyHe 3gHAMmsAa 9.
Jlekuif 13. EnekKmpoximiyHi ®inempysaHHsa 800U,
Memoou oYUU,eHHA 800U. lpakmuyHe 3aHammsaA __ 10-11.
Po3paxyHoK TexHonoz2iuHi cxemu
eniekKmpoKoazynamopie ma iOHOO6MIHHO20 OYUWeHHA 800U,
esekmpogiomamopis; [Ipakmu4He 3aHAMMA 12.
JleKkuia 15-16. [TpoekmyB8aHHSA Cnopyou ¢hsiomauiliHoi oyucmxu
crnopyo oYuUW,eHHA KOMyHabHO- goou;
nobymosux ma rnpomucs108ux [lpakmu4He 3aHAMMA 13.
CMi4YHUX 800; EnekmpoximidHi memoou
Jlekuia 17. [poeKmMy8aHHA OYUWEeHHA 800U.
cropy0 6ion02iyHo20 OYUUWEeHHA MpakmuyHe 3aHammsa _ 14-15.
s8o0u; lpoekmysaHHsA criopyo
Jlekyia 18. Criopyou OYUWEeHHA KOMYHQs1bHO-
aHaepobHo20 o4UUW,eHHA 800U. nobymosux ma npomMucCao8UX
CMivyHUX 800;
[pakmuyHe 3aHAMmA _ 16-17.
Criopyodu 6ion102i4HO20 OYUUEHHSA
800U.
o0brpyHmysamu subip Jlekyia 3. MamepianbHul [pakmuyHe 3aHaMmMA 2.
mexHos102iYHUX cxem | banaxc; Po3paxyHokK criopyo
gupobHuymea Ha niocmasi Jlekuis 5. lMpoekmysaHHA peazeHmMHo20 20cnodapcmesa;
PAYIOHANbHO20 3miwysadis; [pakmuyHe 3aHAMMA 3.
BUKOPUCMQAHHA  CUPOBUHU, Jlekyisa 6. lpoekmysaHHA Kamep | Po3paxyHOK criopyo

eHepeii, 00epHaHHA AKiCHOT

npooyKuii, 0ocA2HeHHA
BUCOKOI MpodyKkmusHOCMI 3

naacmisyeymaeopeHHA;
Jlekuif 8. lNpoekmMy8aHHA
siocmiliHuKis;

peaeceHmHozo eocnodapcmea,'




00HO4YaCHUM pilleHHAM
€eKOo/02i4HUX MuUMade,
po3paxosysamu

mamepianeHi i menaosi

banaHcu npoyecis, Ha ix
OCHO8I 3Haxooumu
sumpamu CUpo8UHU ma
eHepzaopecypcis

Jlekuifl 9. [lpoekKmMy8aHHA
npocsims8ayi 3 3a8UcaAUM WAPOM
ocady;

Jlekuia 7. _OcsimneHHA 800U
8iI0CMOIOBAHHAM;

Jlekyia 10. O4uuwjeHHs 800U Ha
MexXaHIYHUX hinempax;

Jlekuis 12.
oYuuleHHsA 800u;

Jlekuyia 14. CnopyOu o4uweHHs
MIPOMUCI08UX MA KOMYHGA/IbHO-
nobymosux cmivyHux 800;

Jlekuia 11. YcmaHosKu
iOHOOBMIiHHO20 3HEeconeHHA 800U,

Jlekyisa 13. EneKmpoximivyHi
mMemoou o4YuWeHHA 800U.
Po3paxyHok
esieKmpoKoazynamopie ma
enekmpoghiomamopis;

Jlekyisa 15-16. [lpoekmy8aHHA
cropy0 o4YuwWeHHA KOMYHA1bHO-
nobymosux ma npomucs08ux
CMivyHUX 800;

Jlekyifa 17. [lpoekmy8aHHA
criopy0 6ion02iYH020 OHUUEHHA
800U;

Jlekuia 18. Criopyou
aHaepobHo20 o4UWeHHS 800U.

®aomauitiHe

3gHAMMA 4.
Kamep

[lpakmu4He
Po3paxyHoK
naacmisyeymeopeHHA;
[Tlpakmu4He 3gHAMMA 5.
BidcmorosaHH#A 8o0u.
Po3paxyHoK giocmiliHuKis;
[Tlpakmu4He 3gHAMMA 6.
BidcmorosaHH#A 8o0u.
Po3paxyHoK giocmiliHuKis;
[lpakmuyHe  3aHAMMA 7.
Po3paxyHoK npoceimarosadyie i3
wapom 3myseHo20 ocady;
[pakmu4He 3aHAMmsA 9.
®inompysaHHA 800U,
[lpakmu4yHe 3aHAMmMA _ 10-11.
TexHonoz2ivHi cxemu
iOHOOBMIiHHO020 oYUUWeHHSA 800U;
[lpaKmu4He 3aHAMMA 12.
Cnopydu ¢hnomauiliHoi oyucmeu

800U,

[lpakmu4He 3aHAMmMA __ 13.
EnekmpoximivHi memoou
oYuweHHA 800U;

[lpakKmu4He 3aHAMMA 8.

lpoekmysaHHA Haghmo-, cmoso-
ma mMacs10yn108.1108a4i8;

[lpakmuyHe 3aHAmMmsA  14-15.
lMpoekmysaHHA crnopyo
OYUWEHHA KOMYHQbHO-

nobymosux ma npoMuUCIOo8UX
CMi4yHUX 800;

[lpakmuyHe 3aHAMmmsA __ 16-17.
Cniopyodu 6ios02iYyHO20 OYUUEHHSA
800U.

7. [lMoaimuKa Has4yanbHoOI ducyunaiHu (0c8imHb020 KOMNoHeHMa)

Moaimuka ma KOHMponob

Mpasuna eidsidysaHHA 3aHAMb Ma N0ediHKU HA 3aHAMMSAX
CmyodeHmu 30608°’A3aHi 6pamu aKMUBHY y4acmbe 8 HAB8YAsAbHOMY [POUEC), He CMi3HH8amucs Hd
3aHAMMA ma He nponyckamu ix 6e3 nosasHOI npuyvuHU, He 3a8axcamu 8uKaadayy nposooumu
3aHAMmMA, He 8idsonikamuca Ha 0il, W0 He 08’a3aHi 3 Ha8YAAbHUM POYECOM.

Mpasuna npusHayeHHA 3a00X04y8asAbHUX MaA wmpagHux banie
® 300Xx04y8as1bHI 6AAU MOXCYMb HOPAX0BYBAMUCL BUKAAOAYEM BUK/HOYHO 30 BUKOHAHHA MBOPYUX
pobim 3 OducuyunaiHu abo 000aMKOB020 [POXOOMEHHA OH-AAUH NpPoinbHUX Kypcie 3
OMPUMGAHHAM 8i0M08iOH020 cepmuikamy:
- https://www.coursera.org/learn/water-treatment;
- https://cropaia.com/water-treatment-pro/;
- https://www.coursera.org/learn/water-management

- https://www.coursera.org/learn/water.
Ane ixHA cyma He moxce nepesuwyysamu 10 % 6i0 pelimuH2080i wkKanu.



https://www.coursera.org/learn/water-treatment
https://cropaia.com/water-treatment-pro/
https://www.coursera.org/learn/water-management
https://www.coursera.org/learn/water

e wmpacgHi 6anu 8 paMKax Ha84YasAbHOI OUCYUNAIHU He nepedbayeHi.

Monimuka dednaiiHie ma nepecKknadaHo

Y pa3i 8uHUKHeHHA 3abopzosaHocmell 3 HABYAAbHOI OucyunaiHu abo 6yOb-aKUX (POPC-MAHOPHUX
obcmasuH, cmydeHmu Marome 38°A3amuca 3 euKknada4yem o 0ocmynHux (HAOAHUxX euKkaadayem)
KaHanax 38°A3Ky 014 po38°A3aHHA NpobaemMHUX MNUMAHb Ma Yy32004(eHHA anzopummy Oili 014
8i0NpPAUOBAHHS.

Moaimuka akademivyHoi dobpoyecHocmi

Mnaziam ma iHwi ¢popmu HedobpoyecHoi pobomu Henpunycmumi. o naaziamy e8iOHOcUMbCA
8i0CYymMHicmb MOCUMAHb MPU BUKOPUCMAHHI OpyKOBAHUX MA es1eKMPOHHUX Mmamepianis, yumam, 0yMoK
iHwux asemopis. Henpunycmumi niOka3ku ma crucy8aHHsa nio0 4ac HAMUCaHHA mecmis, npoeedeHHs
3aHAMb; 30040 eK3ameHy 30 iHWo20 cmyoeHma; Konito8aAHHA Mamepiasnis, 3axuweHuUx cucmemoro
asmopcbKo20 npasa, be3 003801y asmopa pobomu.

Monimuka ma npuHyunu axkademiyHoi O0obpoyecHocmi e6u3Ha4veHi y po30ini 3 KodeKkcy uvecmi
HauioHanbHo20 mexHiyHO20 yHisepcumemy YKpaiHu «KuigcoKuli nonimexHiyHuli iHcmumym imeHi lzeops
Cikopcbkozo». lemansHiwe: https://kpi.ua/code

Monimuka akademivyHoi noeediHKU i emuKu

CmyoeHmu maromes 6ymu monaepaHmMHUM, MosaMamu OYyMKY 0moYyo4dux, 3arnepeyeHHs hopmynoeamu
8 KOpPeKMHIli hopmi, KOHCMPYKMUBHO Midmpumyeamu 380p0MHuUL 38'A30K HO 3QHAMMSX.

Hopmu emuuHOi nosediHku cmydeHmis i npayieHUKie eusHavyeHi y po3dini 2 KodeKkcy uecmi
HauyioHanbHo20 mexHiYHO20 yHisepcumemy YKpaiHu «KuiscbKuli nonimexHiyHul iHcmumym imeHi lzops
Cikopcbkozo». flemansHiwe: https.//kpi.ua/code

9. Budu KoHmpos ma pelimuH2o08a cucmema oyiHO8aHHA pe3yanbmamie Hag4yaHHA (PCO)

Po3nodin Has4asnbHO20 Yacy 3a sUGAMU 3aHAMb i 3a80aHb 3 OUCYUNAIHU 32i0HO 3 PO6OYUM HABYAbHUM
MAAHOM:

HasuanbHuli yac Po3nodin Has4YanbHUX 200UH KoHmponoeHi 3axo0u
Cemecmp ¥
Kpedumu aKao. Jlekuyii | MpakmuyHi J1a6. CPC | MKP | PP Cemecmposud
200. pob. KOHMpOsb
7 4 120 36 36 - 48 1 - 3aniK

PelimuHz cmydeHma 3 ducyunniHu cknadaemocAa 3 6asnis, Wo 8iH ompumye 3a:
- pobomy Ha NPAKMUYHUX 3aHAMMSAX

- HAMucaHHA MoOybHOI KOHMPOsbHOI pobomu.

CemecmposumM KOHMPOeMm € 3asiK.

Cucmema pelimuHzoeux (8azosux) basie ma Kpumepii oyiHIOB8AHHA
PelimuHe cmydeHma 3 KpedumHo20 MoOyss CKAA0aemMbcA 3 basnie, Wo 8iH OMPUMYE 34:

® MpU KOHMPOsbHi pobomu (00Ha 3anaaHo8aHa 3a poboyum naaHom MKP nodingemoecs Ha
3 pobomu mpusanicmto rno 30 x8unuH);
e gicim sionosideli HO NPAKMUYHUX 3AHAMMAX;

Baeosuli 6asa 3a 00HYy KOHMpoasbHy pobomy — 20 6anis. MakcumanbHa KinbKicme 6asnie 3a eci
KOHMponbHi pobomu dopisHioe: 20 banis x 3 pobomu = 60 6anis

Kpumepii oyiH0O8aHHA KOHMPOALHUX PpobiM

lMosHOoMa ma 03HaKU 8i0noe8ioi Banu



https://kpi.ua/code
https://kpi.ua/code

[MosHa 8idnosidb 20

Y 8i0nosidi He HagedeHo Opy20pPAOHI YU 3aaeHCHI 8i0 OCHOBHUX napamempu 19-16
(mamepianu)

Y 8i0nosidi He HaseOeHO MOaA08UHY OCHOBHUX | KiflbKa Opy20pA0HUX 15— 11
napamempie 4u 03HAK

Bidnosiob nosepxHesa be3 HAseXHO20 AHAI3Y napamempis 10-6

Bionogidb nosepxHeea 6e3 M0BHO20 PO3YMiHHA cymi, 6e3  aHanizy
napamempis, HeroeHi 8UCHOBKU

KoHmposnbHa poboma He 3apaxoeaHa 0

Bidniosidi npu onumy8aHHi Ha NPAKMUYHUX 3GHAMMAX.
Bazosuli 6aa — 5. MaKkcumarsbHa Kinbkicms 6aie Ha 8Cix NPAKMUYHUX 3aHAMMSAX O0PIiBHHOE:
5 6an x 8 8ion = 40 banis
Kpumepii oyiHrosaHHsA sidnosideli

MosHoma ma o03HaKu 8idnosioi banu

losHa 8i0rn08idb Ha 3aNMUMAHHA 5
Bidrogiob He docmamHbo nosHa (He HagedeHo1-2 napamempis) 4
Y 8i0nogidi He HasedeHo 1-2 napamempu YU MOKA3HUKU, HE YiMKO NMoSCHEHO 3
38'A30K napamempie

Bidnosiob nosepxHesa 6e3 HageOeHHA KOHKPemHUX ymos, ¢hakmis, Hemae 1.2
BUCHOBKI8 _
Bidnosiob He 3apaxosaHa 0

Takum YyuHom, pelimuH208a ceMecmposa WKaAA 3 KpedumHo20 MOOYA CKAAOdE:
RC=3*20+5*8=100 6anis

3a pe3ynbmamamu Hae4asabHOi pobomu 3a nepwi 7 muxcHie «ideanvHuli cmyoeHm» mae Habpamu
40 6anis. Ha nepwili amecmayii (8-l muxoeHb) cmyOeHm ompumye «3apPaxo8aHoO», AKUW0 020
nomoyHuli pelimuHe He meHwe 20 6anis.

3a pe3ynemamamu Has4anbHoi pobomu 3a 18 muicHie HA84YaHHA «idednbHUlU cmydeHmM» MQAE
Habpamu 90 6anis. Ha Opyeili amecmauii (16-0 muxcdeHb) cmydeHm ompumMye «3apPaxo8aHo», AKWO
liozo nomoyHuli pelimuHe He meHwe 40 6anis.

MakcumaneHa cyma 6anie cknadae 100. [ns ompumaHHA 3aniKy 3 KpedumHo2o MoOyss
«asemomamom» nompibHo mamu pelimuHe He meHwe 60 b6anis.

HeobxidHoto ymosoro donycKy 00 3aniKy € pelimuHe, ujo cknadae He meHwe 40 % 8i0 pelimuH2080i wWKanu
(R), mobmo 40 6arnis.

CmyodeHmu, aKi Habpanu npomsazom cemecmpy pelimuHe meHwe 0,6 R, a makox mi, xmo xo4ye
nidsuwumu  3az2anbHUll  pelimuHe, BUKOHYIOMb 000aMKO8Y KOHMPOsbHY pobomy. 3a80aHHSA
KOHMPOabHOI pobomu micmame 3arnumaHH#, AKi 8IO0HOCAMbCA 00 Pi3HUX po30inie KpedumHo2o MoOoy/iA.
Mepenik 3anumaHe HageoeHo y Po30dini 10.

3080aHHA KOHMpPOAbHOI pobomu ckAadaemsca 3 4 3anumaHb, Wo 8i0HOCAMbCA 00 Pi3HUX Mem
KpedumHoz20 MoOy4. 3a npasusbHy 8i0noe8idb HAa KOXHE NUMAHHA cmydeHmu ompumyroms no 5 basis.
Omite, MaKCuMasnbHa KinbKicme 6asie 3a 3a1iK08y KOHMPObHY cKnadae 5 banie x4 = 20 banis.

Cucmema oyiHIB8AHHA OKpeMuXx MUMaHs 3as1iK080i KOHMpPOAbHOI pobomu:



lMoeHomMa ma o3HaKu 8idnoesioi banu

«BiomiHHO»: [ToeHa ma 8ipHa 8i0N08i0b HA MUMAHHA 5
«/Jobpe»: Y 8i0noeidi He HasedeHO 00CMAMHbLOI KinbKocmi ¢hakmis, npuknadis, He 34
3pobrieHo 8ucHOBKi8, ab0 dornyweHo oKpemMi HeMo4YHoOCMi; _
«3a0osinbHo»: [laHa YacmKosa 8i0nos8iob, KOHKpemMHe hopMyMHO8AHHSA 30KOHI8 ma 15
mepmiHie 8idcymHe abo donyuw,eHo epybi MoMuKu; -
«He3adosinbHo»: [TumaHHA He 3apaxosaHe abo 8i0cymHe 0

L19 ompumMaHHSA 307iK080I OUIHKU, CyMa 8CiXx ompuMaHux npomszom cemecmpy pelimuHzosux b6anis R
nepesooumscs 32i0Ho 3 mabauyero:

Kinbkicmsb 6anie OuiHka
95...100 B8IOMIiHHO
85...94 dyxe dobpe
75..84 dobpe
65...74 30008i1bHO
60...64 docmamHb0
RD <60 He3a008i1bHO
He sukoHaHi ymosu 0onycKy He donyu,eHo

10. fJodamkKoea iHghopmayia 3 ducyunniHu (0c8imHb020 KOMNOHeHMa)

19.
20.
21.
22.
23.
24.
25.
26.

Mpubnu3Huii nepenik NUMaHe, AKi BUHOCAMbCA HA cemecmpoesuli KOHMPOb

Hasecmu anzopumm 8U3HAYEHHSA MOBHOI MPOOyKMuUBHOCMIi cmaHuii 8o0onidcomosKu, 003
Koa2ynaaHmy ma 8anHa.

Onucamu mexHon02iYHy cxemy Ni02o0mosKuU nMUMHoi 00u.

Onucamu mexHo02iYHy cxemy peazeHmHOo20 MNOM’AKWeHHA 800U.

Onucamu mexHon02iYHy cxemy ioHOOOMIHHO20 MOM’AKWEHHA Ma 3HECONEeHHA 800U.

Hasecmu anzopumm po3paxyHky mamepianeHo2o 6aaaHcy.

Oxapakmepu3zysamu OCHOBHI murnu ma KOHCMpPYKUii 3miwysadis.

Hasecmu anzopumm po3paxyHKy 8epmuKanbHUX 8UXPOBUX 3MiWy8ayie.

Hasecmu npuHyun pobomu i anzopumm po3paxyHKy rnepe2opoovyamux 3miwysadis.

Hasecmu anzopumm po3paxyHKy 8epmuKanbHUX 8UXPOBUX 3MiWy8ayie.

MoAacHumu npuHyun pobomu i HagecmMu aa120pUMM PO3PAXYHKY nepe2opodyamux 3miwysadis.
Oxapakmepusysamu OCHOBHI murnu ma KOHCMPYKYii Kamep rnaacmisyeymeopeHHA.

Hasecmu anzopumm po3paxyHKy nepe2opooyamux Kamep naacmisyeymeopeHHs.

Hasecmu anzopumm po3paxyHKy 800080pPOMHUX KAMep MnaacmisyeymeopeHH.

Hasecmu anzopumm po3paxyHKy Kamep rnaacmisuyeymaeopeHHsA i3 3MysneHUM 0Ca0OM.
Hasecmu anzopumm po3paxyHKy 8epmuKasibHUX 8UXPOBUX KAMEP MAaCMisyeymeopeHHH.
Oxapakmepu3zysamu rnpouyec 8i0CMOKBAHHA 308UCAUX PEHOBUH Yy 800i.

Hasecmu anzopumm po3paxyHKy eepmuKanbHUxX 8iocmiliHUKie.

Hasecmu ocobausocmi KOHCMPpyKUii ma onucamu nApuHyun pobomu 8epmuKasabHUX
giocmiliHuUKie.

Hasecmu anzopumm po3paxyHKy 20pu3oHmManbHuUx eiocmiliHuKis.

Onucamu npuHyun pobomu 20pU30HMANbHUX 8i0cMIliHUKIB. BKA3amu Mexci ix 3acmocy8aHHA.
Hasecmu anzopumm po3paxyHKy padiansbHux giocmiliHukis.

Hasecmu anzopumm po3paxyHKy moHKowaposux siocmiliHUKie.

Hasecmu asnzopumm po3paxyHKy 2i0poyuUKIoHis.

Hasecmu anzopumm po3paxyHKy 0c8ims08a4is i3 3a8Uc/ium wapom ocady.

Hasecmu anzopumm po3paxyHKy HanipHuUx ¢psiomayiliHux ycmaHOBOK.

Hasecmu anzopumm po3paxyHKy enekmpogsomamopis.



27.
28.
29.

30.
31.
32.
33.
34.

35.

36.
37.

38.
39.
40.
41.
42.
43.

44.
45.
46.
47.
48.
49.
50.

51.
52.
53.
54.
55,
56.
57.
58.
59.
60.
61.
62.

63.
64.

65.
66.
67.
68.
69.

Hasecmu anzopumm po3paxyHKy enekmpokoazynamopis nepiooudyHoi ma 6e3nepepsHoi Oii.
Oxapakmepu3zysamu npouyec inbmpysaHHA 800u. [TopieHAMU rosinbHi ma weuodKi ¢inempu.
Oxapakmepu3sysamu rnpoyec hinempysaHHA 800uU. Hasecmu 3az2anbHi rnoHamms OdaHO20
npouecy. MoacHUMU mMexaHi3m inempysaHHA.

Hasecmu anzopumm po3paxyHKy OpeHaMHUX cucmemu WeUuodKuUx ginempis.
Oxapakmepu3zysamu OCHOBHI MuUNu ma KOHCMPYKYii weudKux ginempis.

Hasecmu KoHCcmMpyKuii ma onucamu npuHyun pobomu nosinsbHuUX ginempis.

Hasecmu asnzopumm po3paxyHKy weuodkux ginbmpis.

Oxapakmepu3ysamu npouec I[oHHo2o o06miHy. ObrpyHmyeamu (io20 30CMOCY8AHHA 8
mexHO102iAX 3HeConeHHA 800U.

Oxapakmepu3sysamu npouec ioHHo2o 0bmiHy. Cchopmynosamu noHAMMA: KAMIioHiM, aHioHim,
noniameghonim, copbuis, peceHepayis, 0OMIHHA EMHICMb, MPOMUIOHU, KOIOHU, CeneKkmueHicmeo
ioHIimy.

Hasecmu anzopumm po3paxyHKy ioHOOOMIHHUX ghinbempis.

Hasecmu anzopumm po3paxyHky eumpamu peazeHmis Ha pe2eHepayito i0HOOOMIHHUX
ginempis.

MoacHumu npuHyun pobomu ma onucamu KOHCMPYKYito HanipHoi ghiomayiliHoi ycmaHo8Ku.
MoAacHumu npuHyun pobomu ma onucamu KOHCMPYKYito enekmpokoazysnamopa.

MoAacHumu npuHyun pobomu ma onucamu KOHCMPYKYito enekmpogaomamopa.
Oxapakmepu3zysamu enekmpoximiyHi Memoou 04UUW,eHHA 800U.

lMpedcmasumu nopadoK, pexcum pobomu ma pezeHepayii ioHoO0bMiHHUX hinbmpis.

Hasecmu koHcmpykuii ma onucamu npuHyun pobomu npoceimnatoeaya i3 3myaneHum wapom
ocady.

Hasecmu anzopumm po3paxyHKy 8mopuHHUX 8i0cmiliHUKi8.

Hasecmu koHcmpyKuii ma onucamu npuHyun pobomu padiansbHux 8iocmiliHUKis.

Hasecmu anzopumm 8u3Ha4yeHHA 2i0pasnivyHoi KpyrnHocmi ocady.

MopisHAMU ocHo8HIi munu gidcmiliHukig. Onucamu npuHYyuUn ix pobomu.

Hasecmu anzopumm 8u3Ha4YeHHA KOHUeHmMpauyii 3a8uUcaux pe4o8uH Ha 8xo0i y 8i0CMiliHUK.
Onucamu mexHo02iYHy cxemy O4YUWEHHA KOMYHAAbHO-Mobymosux cmiyHuUx 800.
Oxapakmepuzysamu pobomy cropyd MmexaHiYyH020 0YUUWEeHHA KOMYHAAbHO-M06Yymosux cmidyHUX
800.

Oxapakmepusysamu pobomy criopyd 6iosno2iuHo20 o4uU,eHHS 800U.

MoAacHumu npuHyun pobomu ma 0CHOB8HI Munu aepomeHkKis.

Hasecmu anzopumm po3paxyHKy pewimok.

Hasecmu aneopumm 8u3HaYeHHA npusedeHo20 Yucaa ¥umesnis.

Onucamu npuHyun pobomu ma KOHCMPYKUii nickoynoesrosadyis.

Hasecmu anzopumm po3paxyHKy 20pU30HMAAbHUX MiCKOY/108/1H08aYi8.

Hasecmu anzopumm po3paxyHKy MnicKoysn08/1108a4i8 3 Kpy208UM PyXOM 800U.

Hasecmu anzopumm po3paxyHKy aepo8aHUX MiCKOY/106/1t0804i6.

Hasecmu anzopumm po3paxyHKy 0OHOCMYyrneHeaux aepoOMmeHKi8 8UMUCHI08AYI8.

Hasecmu anzopumm susHavyeHHA naow,i cknady 0414 36epi2aHHA peazeHmis.

Hasecmu anzopumm po3paxyHKy aepomeHKié — 8UMUCHI08AYi8.

Hasecmu npusHayeHHs, npuHyun pobomu ma an20pUMM PO3PAXYHKY PO3YUHHUX ma
sumpamHux 6akis peazeHmis.

Hasecmu anzopumm 8u3Ha4YeHHA rnaow,i ckaady 015 3bepieaHHA peazeHmis.

Hasecmu anzopumm po3paxyHKy baceliHy 019 MOKpo20 36epi2caHHA peazeHmis ma eUumpamHux
bakis.

Hasecmu anzopumm po3paxyHKy aepomeHkie 3millysa4ie 3 pe2eHepayiero aKmugHo20 Mysy.
Hasecmu anzopumm po3paxyHKy 0OHOCMyrneHesux aepomeHkKis 3miwysadie.

Hasecmu anzopumm po3paxyHKy aepamopie aepomeHKis.

Hasecmu anzopumm po3paxyHKy MemaHmeHKis.

O6rpyHmysamu subip 0671a0HAHHA 3HEBOOHEHHSA CUpUX ocadis.



Mpubau3Huli nepenik NUMAHL, W0 BUHOCAMbLCA HA MOOYs1bHY KOHMPOAbHY pobomy
YacmuHa 1

BapiaHm 1.

1. Hasecmu cKnaod Kypcosozo ma OursoMHO20 MPOEKMY.

2. Coopmynosamu subip ma obrpyHmyeaHHA MexHon02i4YHOI cxemu.

BapiaHm 2.

1. [Jamu 8U3HA4YeHHA XaPAKMepPUCMUKAM NMpupoodHoi 800U, 8umoaam 00 o4YuLLEeHOI 800U.

2. Hasecmu 3a2anbHi MOAOMEHHA 8i0CMOKBAHHA 800uU. Onucamu mMmexHOM02iYHi Memoou
BU3HAYEHHA 2i0pasniYHoi KpynHocmi ocady.

BapiaHm 3.

1. Hasecmu anzopumm po3paxyHKy mamepiasnsbHo2o 6anaHcy.

2. Hasecmu 3a2asbHi nonoxceHHA 3He3coneHHA 800u. [Tpedcmasumu subip mexHos102i4HOI cxemu.

BapiaHm 4.

1. Hasecmu npasusna opopmsaeHHA epaghiyHo20 mamepiasny npoexkmy.

2. Hasecmu anzopumm 8U3HAYEHHA MOBHOI NPOOYKMUBHOCMI CMAaHUYii 8000Mi020mMosKu.

BapiaHm 5.

1. Hasecmu 3020s16Hi N0A0MEHHA 3HE3APANHEHHA 800U.

2. Hasecmu anzopumm 8U3HAYeHHA raow,i ckaadis npu cyxomy 36epieaHHi peazeHmis.

BapiaHm 6.

1. Hasecmu 302a/bHi N0A0HEHHA PinbmpPyB8aHHSA 800U.

2. Hasecmu anzopumm po3paxyHKy b6aceliHie 0159 MOKpPO20o 36epicaHHA peazeHmis, pO34YUHHUX Md
sumpamHux bakis.

BapiaHm 7.

1. Hasecmu 3a2anbHi MonoxceHHA iOoHOOOMIiHHO20 oYUUWEeHHA 800U.

2. Hasecmu anzopumm BU3HAYEHHA HeobxiOHO020 CMyrneHw OYUWEeHHS 800U HA CcmaHuyil
8000Mi020mosKu.

BapiaHm 8.

1. [lMoacHumu pobomy nosinbHux ginempis.

2. Hasecmu anzopumm po3paxyHKy enekmpogaomamopis.

YacmuHa 2
BapiaHm 1.
1. Hasecmu anzopumm po3paxyHKy dipyamux 3miwiysayis.
2. Hasecmu anzopumm po3paxyHKy eneKkmpoKoaz2ynamopd.
BapiaHm 2.
1. Hasecmu anzopumm po3paxyHKy 8epmuKanbHUX 8UXPOBUX 3Milly8ayis.
2. Hasecmu anzopumm po3paxyHKy HamMipHo20 haomamopa.
BapiaHm 3.
1. Hasecmu anzopumm po3paxyHKy rnepezopooyamux 3miwyeadyis.
2. Hasecmu anzopumm po3paxyHKy 0C8imsaoeayis i3 3a8uUcaum wapom ocady.
BapiaHm 4.
1. Hasecmu anzopumm po3paxyHKy 8€pMUKAAbHUX 8UXPOBUX KaMep NaAacmi8uyeymeopeHHH.
2. Hasecmu anzopumm po3paxyHKy weuodKux ginbmpis.
BapiaHm 5.
1. Hasecmu anzopumm po3paxyHKy ioHOOOMIHHUX ghinempie.
2. Hasecmu anzopumm po3paxyHKy 800080POMHUX KAMep M1acmigyeymeopeHHs.
BapiaHm 6.
1. Hasecmu anzopumm po3paxyHKy padianbHux giocmiliHukis.



2. Hasecmu anzopumm po3paxyHKy esekmpognomamopis.

BapiaHm 7.

1. Hasecmu anzopumm po3paxyHKy rnepe2opooyamux Kamep naacmisyeymaeopeHHs.

2. Hasecmu anzopumm po3paxyHKy eopu3oHmManbHuUx giocmitiHukie.

BapiaHm 8.

1. Hasecmu anzopumm po3paxyHKy Kamepu raacmigyeymeopeHHA i3 3a8UCAUM WAPOM 0Caody.
2. Hasecmu anzopumm po3paxyHKy eepmuKanbHUxX 8iocmiliHUKie.

YacmuHa 3
BapiaHm 1.
1. Onucamu mexHos02i4Hy cxemy 04UCMKU CMiYHOI 800U BUPOBHUUMEBA AMIAKY.
2. Hasecmu anzopumm po3paxyHKy peuwimok.
3. Hasecmu anzopumm po3paxyHKy 00OHOCMyrneHesux aepomeHKie 8UMUCHIO8aYIs.
BapiaHm 2.
1. Onucamu munosy mexHos102iYHy cxemy 0YUCMKU KOMYHAs1bHO-Mobymosux cmokie.
2. Hasecmu anzopumm po3paxyHKY 20pU30HMAsbHUX MiCKOY08/1H08aYi8.
3. Hasecmu anzopumm po3paxyHKy 00HOCMyrneHesux aepomeHKie 3miwysadis.
BapiaHm 3.
1. Oxapakmepusysamu criopydu MexaHiYHoi 04UCMKU CMiYHUX 800.
2. Hasecmu anzopumm 8U3HAYEHHA CMYNEHK 04YUCMKU CMIiYHUX 800.
3. Hasecmu anzopumm po3paxyHKy 08yxcmyrieHegux aepomeHkKis.
BapiaHm 4.
1. Onucamu mexHos102i4Hy CXemy O4UCMKU CMiYHUX 800U 8UpobHUUMEa nanepy.
2. Oxapakmepu3ysamu 6ion02iYHi cMAsKU ma OKUC/AH08AbHI KAHAAU.
3. Hasecmu anzopumm po3paxyHKy aepo8aHUX MiCKOY108/108a4ie.
BapiaHm 5.
1. Oxapakmepusysamu 6iono2i4Hi MemooOu 04uUCMKU CMiYHUX 800.
2. Hasecmu anzopumm po3paxyHKy 8MmopuHHUX 8i0cmiliHukie.
3. Onucamu npuHYUNos8i mexHoaA02iYHi cxemu O4UCMKU CMiYHUX 800 2a/1b8AHIYHUX BUPOBHUYMS.

Pobouy npozpamy Has4anbHoi ducyunainu (cunabyc):
CknadeHo npoa.., 0.m.H., lomenero M. /.

doyeHmom, K.m.H., Fnywko O.B.
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