E HauioHanbHUiA TEXHIYHKMIA yHiBEpCUTET YKpaiHu
ag «KUIBCbKUWA NOMTEXHIYHUN IHCTUTYT

imeHi ITOPA CIKOPCbKOTO»

Exonoeii ma mexHonoeii
POCAUHHUX nosaimepie

lMpoekmysaHHA 0YUCHUX cOpPyd ma cucmem 8000KOPUCMYBAHHSA

PiseHb suwjoi oceimu

Poboua npozpama Has4yanvHoi ducyunaivu (Cunabyc)

PeKegizumu Has4anbHOI ducyunaiHu
Mepwulii (6akanasp)

rany3e 3HaHbL 10 lNMpupodHuYi HayKu
CneyianbHicmo 101 EKonoeis

OceimHsa npozpama ExkonoeiyHa be3neKka

Cmamyc ducyunninu Bubipkosa

®dopma HABYAHHSA o4YHa(0eHHa)/OucmaHuitiHa/3miwaHa
Pik nidzomoeku, 4 Kypc, OCiHHIl cemecmp

cemecmp

O6c¢cse oucyunniHu 4 Kpedumu EKTC (120 200uH)
Cemecmposuli 3anik

KOoHmpono/

KOHMPpOsbHI 3axX00u

Po3knad 3aHame 4 200UHU Ha MUXOeHb (2 200UHU neKYiliIHux ma 2 200UHU MPAKMUYHUX

Moea suknadaHHA

3aHAM®.)
YKpaiHcbKa

IHgpopmayia npo Jlekmop: https://eco-paper.kpi.ua/pro-
KepieHuKa Kypcy / kafedru/vykladachi/vizytky/gomelya-mikola-dmitrovich.html
euKnadayie MpakmuyHi /CemiHapcoki: https://eco-paper.kpi.ua/pro-

Po3miwjeHHs Kypcy

kafedru/vykladachi/vizytky/gomelya-mikola-dmitrovich.html
https://do.ipo.kpi.ua/course/view.php?id=5979

Mpozpama Has4anbHOI ducyunaiHu
1. Onuc Has4anbHOI ducyunninu, it Mema, npedmem eue4YaHHA Ma pe3ysnbmamu HA8YAHHSA

B KomrineKci coyianbHO-eKoaM02iYHUX, MoAIMUYHUX rpomupiy cbo200eHHA ocobause micye
3alimarome npomupiyya enobanbHo20 macwmaby, aki marome 6e3nocepedHili 871u8 Ha came iCHYB8AHHA
uusinizayiti. B nepwy uepzy uye cmocyemosca enobanbHUX eKosnoeiyHux npobaem. 3abesnevyeHHs
€eKos102i4YHUX Mpiopumemie € 8aMAUBUM eneMeHMOM CMaAso20 PO38UMKY CyCcrinbemea i mocmyrnoeo
Habysae xapakmepy abconomHuUx yiHHocmel. B ymosax iHMeHCUBHO20 BUKOPUCMAHHA MpupoOHUX
pecypcis, nocmiliHo2o 3pOCMAHHA AHMPONO2eHHO20 MUCKY Ha 008KisnsA crnocmepi2aemocs pylHy8aHHSA
eKos02iYHuUx cucmem. [Tpupoda NOYUHAE 8BMPAYAMU CBOHO YHIKAbHY 30amMHICMb 00 CAMOBIOHOB/IEHHH.
Jlocumb 8i0YymHUMU Ccmanu KAIMamuy4Hi 3MiHU, WO BUKAUKAHI  21060/6HOK GHMPONO2eHHOH
dianeHicmio.

Ocobnusy ysazy BUK/AUKAE cmaH 800HUX 06’ckmis. BOOHI pecypcu - ye cmpameeivyHi 3anacu
KOXHOI Oepxasu, OCKinbKU 3abe3neyyomb yci cpepu wumms i 20cnodapcbKoi 0ifinbHOCMI H0OUHU,
8U3HAYAIOMb PO3BUMOK MPOMUCA0BOCMI MA CiflbCbKO20 20Cno0apcmea, pPOo3MIiUeHHA HaceneHux
nyHKmMis, opeaHizayii s8iono4yuHKy ma 0300posseHHA awodeli. CmasneHHA 00 nobymoeozo ma
MPOMUC/108020 BOOOKOPUCMYBAHHA 8 YMOBAX Cb0200€HHA 8UMA2AE Pilly4ux 3MiH y 8idnosioHocmi 0o
30ca0 eKosoeiyHoi 6e3neku. 3HaQYHA  YacMuHA HacesneHHA YKpaiHu He 3a6e3rnevyyemoscs AKICHORH
numdorw e8o0or. Bidcmana cmpameais B8000CMOMCUBAHHA Yy IMPOMUCA0BOCMI 8 YKpaiHi
Xapakmepusyemocs, seaukumu ob’emamu ckudy cmivyHux 600. CmaHUuii 800004UWEeHHA nompebyomes
HosuUX Mioxo0ie 8 MPOEKMy8aHHI 3 ypaxy8aHHAM peanili Cb0200eHHA Ma 8UMO2 €eKos02iYHoi be3neKu,
WAAXOM 8MiNEHHA CYy4aCHUX pecypcoephekmusHUX mexHos102ili 80000YUUWEHHH.

Mpedomem HasvanbHOi OucyunaiHu «l[IpOEKMyB8aHHA OYUCHUX Ccropyd ma cucmem
8000KOPUCMYBAHHA» — [TPOEKMYBAHHA OCHOBHUX CIOPYO CMAHYil o4uwWeHHs 800 pi3HO20 eeHe3ucy ma
peanizayia Cy4acHux pecypcoephekmusHUX «4UCMuxX» MEXHOAO0RIl HA CMAHUiAX 800004UWEHHA ma
8000Mi020mosKu.


https://do.ipo.kpi.ua/course/view.php?id=5979

Y 3HayYHil mipi supiweHHA 0aHoi npobaemu byde su3HaYaMUCL pieHEM Mi020MOBKU haxisuis, AKi
npayrome y 2any3i OXOPOHU HABKOAUWHbLO20 Cepedosuua, BK/AYAOYU YCMAHOBU YrpassiHHA
eKos102i4YHoo be3neKkor Oepxcasu, HayKo8i ycmaHo8uU ma opeaHizayil, nionpuemcmea.

Lna ycniwHoz20 supiwieHHs 3a80aHb 3axucmy ma 36epexeHHA npupooHUX 800HUX eKocucmem
gaxisui marome 8inbHO 80a100iMmu iHGhopMayiero, pPo3ymimu rnpouyecu, Wo 8i06ysaromscad 8 OYUCHUX
cropydax cmaHuili 800004YUWEHHSA, MA 3HAMU 8UMO2U 8UKOPUCMAHHA ma 003y8aHHA peazeHmis, ujo
BUKOPUCMOBYIOMbCA 8 MPOUECax OYuWeHHA 800u; eMimu obupamu MmexHO/02il0 80000YUUWEHHA 3
YPAaxyB8aHHAM Cy4acHUX meHOeHUili ma Haykosux po3pobok 6 OaHili eanysi; emimu obupamu ma
npoekmysamu HeobxioHe 06/1a0HAHHA 0718 CMAHUil 80000YUWEHHSA; BUKOHYB8AMU KPEC/AEHHS.

Mema HasuyanbHOi OucyunaiHu  «[IpOEKMYBAHHA  OYUCHUX Ccnopyd ma cucmem
8000KOPUCMYBAHHA»

Memoto susveHHs OaHOI QuCyunaiHU € hopMy8aAHHA y CmyOeHmMie KOMMAeKcy 3HaHb 8 obaacmi
Cy4acHUX mexHos02ili 8000Mi020MOBKU MA 800004UW,EHHA, KOMIMAEKCY YMiHb6 MA HABUYOK, HeobXiOHUX
014 06rpyHmMosaHo20 subopy ma NPOEKMYB8AHHA CMAHYili B0000HUWEHHA 8 3aaAeHHOCMI 8i0 8UXIOHO20
CKnady 800U, A MAKOX  PO3pPObKU  pecypcoedheKmuUBHUX  MexHOos02ili  nNpomMucs108020
8000KOpUCMyB8aHHA. BidnosioHo 0o memu nidecomosKa bakanaspie 3a 0GHOK crieuianbHiCM0 sUMaz2ae
hopmyB8aHHA y cmydeHmis KomrnemeHmHocmeli:

- 3HOHHA Ma PO3yMIHHA MeopeMuUYHUX OCHOB8 eKOs102ii, OXOpOHU 008KinaAa ma 36a1aHCO8AHO20
MpUpPOOOKOPUCMYBAHHS;

- 30amHicmb po3pobasmu nNpoeKMHy ma pobodyy mexHiYHy OOKymeHmauio y eanysi
MPUPOOOOXOPOHHUX MEeXHOM0RIl, CKNadamu KOHCMPYKMUBHI cxemMu 3 esneMeHmamu
06100HAHHA ma npomucnosux bydisensb, oghopmaamu 3aeepuieHi NPOEKMHO-KOHCMPYKMOPCLKI
pPO3pO6KU;

- 30amHicmb 800CKOHAMKOBAMU, MPOEKMYBAMU, Peasizogysamu ma ekcrnayamysamu mexHonoail
ma 0671a0HAHHA oYUWEeHHA ma nepepobKu 8uxiOHUX 2a3ig, cmiYHUX 800 ma meepdoux gidxodis.

32i0HO 3 8UMO2aMU MpPO2PAMU HAB8YAAbHOI ducyunaiHu «lIPOEKMy8aHHA OYUCHUX criopyd ma

cucmem B8000KOPUCMYBAHHA», cmydeHmMuU nicaa ii 30CB0EHHA MAOMb pPodemMoHcmpyeamu maki
Mpo2pPamMHI pe3yanbmamu HaB8YAHHA:

- po3e’azysamu npobaemu y cgpepi 3axucmy HABKOAUWHbL020 Cepedosuwd i3 3aCmMocy8aHHAM
302anbHonpuliHAMUX ma/abo cmaHOapmMHux nioxodie ma MiIMHAPOOHO20 | 8iIMYU3HAHO20
docsidy;

- 3acmocosysamu Memo0osa02ii ma mexHos102ii MPOEKMYBAHHSA, peani3auii ma e8rnposaoHeHHs
MpPUPOOOOXOPOHHUX MexHOA02ili ma 061a0HAHHA, 30ilicHKL8AMU MPOEKMHO-KOHCMPYKMOPCLKY
disinbHicme;

- 30ilicHIoBamu mexHos02iYHi ma 2i0passniyHi  Po3paxyHKU O4YUCHUX Cropyod, cKkaadamu
eHepeemuyHul ma mamepianeHuli 6anaHC anapamis, BUKOHysamu rnapamempuyHuUl
po3paxyHoK 061a0HAHHSA, 0bupamu munosi KOHCMpYyKUii y 6yoieHUUMEI, cKaadamu 2eHepanbHi
MAQHU MPOMUCA08UX NiONPUEMCMS;

- po3pobasmu mexHOA02Ii, 8UKOpuCcmosysamu npouecu ma anapamu, wo 3abesneyyromeo
epekmueHe pPo30ineHHsA, KOHUEHMPYBAHHS, B8UAYYEHHS, OeCMmPyKUio WKIiOaAUBUX OOMIWIOK Yy
B00HUX cucmemMax i 2a308uUx cepedosuuiax, nepepobky ma ymunizayito 8ioxodie.

2. [pepeksizumu ma nocmpeKeizumu ucyunaidu (Mmicye 8 cCmpyKmypHo-102i4Hili cxemi HABYAHHA
30 8i0N0BIOHOI0 0CBIMHbLOIO NPO2PAMOI0)

BusyeHHs ducyunaiHu «[IpOEKMyB8AHHA OYUCHUX CrIOpyd ma cucmem 8000KOpPUCMYB8AHHA» 6a3yemMbcA
Ha 3acadax iHmeapauyii pPi3HOMAHIMHUX 3HAHb, OMPUMAHUX CMyOeHMamu fnpomsa2oM MPbOX POKie
bakanaspiamy npu eus4vyeHHi OUCUUMNAIH MPUPOOHUY020 MA [HHEHEePHO-MEXHIYHO20 CrpPAMYBAHHS.
AucyunniHa «[MpOEKMyB8aHHA OYUCHUX CrIOPYO ma cucmem 8000KOPUCMYBAHHA» € MiOrPyHMAM, W0
Mae 3abe3neyumu po38’A3aGHHA  KOMIAEeKCHUX npobaem 8 obaacmi 3axucmy eidpocgepu,
PAUYioOHANBbHO20 BUKOPUCMAHHA BOOHUX pecypcie ma crpaAMOo8aHa Ha 21UbOKe nepeocmMucneHHA HaABHUX
ma cmeopeHHA HOBUX YiniCHUX 3HaHb ma npogeciliHoi npakmuKu. 3abe3ne4yye BUKOHAHHA Kypco8020
MPoeEKMy ma 6aKanaspPCcbKO20 NPOEKMy.



3. 3micm Has4yanbHoi ducyunaiHu

Po30in 1. 3azanvHi nidxodu ma npasusaa NPOEKMYB8AHHA OMYUCHUX Crlopyod
Tema 1. OcHosHi npasuna ma nioxodu npu po3pobui npoekmy. CKAad Kypcoeozo ma

OunaoMHO20 NMPOEKMI8

cxemu

Tema 2. 3a2anbHi sumozu 00 8ubopy Ma MexHiKo-eKOHOMIYHO20 06rpyHMy8aHHA MexXHOMA02iYHOT

Po30in 2. Po3paxyHoK mamepianbHo20 6anaHcy
Tema 3. Po3paxyHoK mamepianoeHo20 6aaaHCYy HA OCHO8I 8UXIOHUX OaHux ma b6s710K-cxemu

mamepianbHo20 6anaHcy

Po30in 3. BodonidzomosekKa. [poekmyesaHHA cnopyo peazeHMHo20 20crnodapcmed.
Tema 4. BusHa4eHHA nosHoi npodyKmusHOCMi CmaHyii 8000n1i020mosKu.

Tema 5. Po3paxyHok criopyd peazeHmMHO20 20crnooapcmaa.

Tema 6. [IpoEKMyBAHHA 3Millys8adyis.

Po30in 4. [TpoekmyeaHHA Kamep naacmisyeymeopeHHsa. OceimaeHHA eodu.

Tema 7. Po3paxyHoOK Kamep rnaacmisuyeymeopeHHA.

Tema 8. BiocmorosaHHA 800U. 3aKOHOMIPHOCMI 8UCAOMEHHA 3MYyneHUX OOMIUWOK Y 800i.

lMpoekmyesaHHsA 8idcmiliHuUKis.

Tema 9. lNpocsimneHHA 800u 8 wapi 3mysneHoeo ocady. [IPOEKMyB8aHHA npocsimarosadyis i3

Wwapom 3myseHo20 ocady.

Po30in 5. ®inompyesaHHAa eodu
Tema 10. O4uw,eHHA 800U HA MeXaHiYHUX inempax. [losinebHi hinempu. MNMpuHyunu pobomu ma

MPOEKMYBAHHA WBUOKUX hinompis.

Po30in 6. loHHUli 06MiH
Tema 11. Mlom’akweHHA ma 3HecosneHHA 800U. OCHOBU KOMIOHHO20 MOoM’aAKWEHHA 800U
Tema 12. 3HeconeHHA 800U iOHHUM 0bMiHOM. PO3paxyHOK yCMAHOBOK 3HECONEeHHA 800U iOHHUM

obmiHOM

Tema 13. Po3paxyHoK gpinempis 3miwiaHoi 0ii

Po30in 7. ®nomauyiliHe o4yuw,eHHA 800U

Tema 14. Oyucmka 800u ¢hiomauiero. lpoeKMyB8aHHA HaNnopHoi hiomauiliHoi ycmaHo8KuU
Po30in 8. EnekmpoximiyHi memoodu oYyuw,eHHA 800U

Tema 15. Po3paxyHOK eneKkmpokoazynamopis nepioduyHoi ma b6esnepepsHoi Oii. Po3paxyHOK

es1IeKmpPoKoaayanamopie 0414 O4UWEHHA cmiyHuUx 800 8i0 xpomamis, pmopudis.

Tema 16. Po3paxyHOK enekmpognomamopie.
Po30in 9. lpoekmysaHHA cnopyd OYUWEHHA MPOMUCAOBUX MA KOMYHAsAbHO-MO6ymoesux

cmiyHuUx o0

Tema 17. [IpoEKMYBAHHA pewimok

Tema 18. [lpoekmy8aHHA MiCKOY108/108a4i8

Po30in 10. lNMpoekmyesaHHA cnopyod biosno2iyHo20 oyuw,eHHA 800U
Tema 18. [lpoeEkmMyB8aHHA aepomeHkKis

Tema 18. [lpoeEkMy8aHHA MemaHMeHKi8

HasuanbHi mamepianu ma pecypcu

basosa nimepamypa

Fomens M. 4., LLa6nil T. O., PadoseH4uk A.B. ®i3uKko-ximiuHi ocCHO8U rpoyecis o4uUeHHA 800u:
niopyyHuk. — K.: KoHoop-BudasHuuymeo, 2019. — 256 c.

®envbep I., Giwep M. locibHUK onepamopa KaHAMI3ayiliHUX o4ucHUX crnopyo / crinbHO 3i
cneyianbHum komimemom DWA BIL-2 «ba3oesi Kypcu»; nep.3 Him. O. lanemu, . Komosceki, FO.
Tepebywka. — /lesis : MAIC, 2020. — 520 c.

Mauieecoka O. BodogideidHi oyucHi crnopyou: Hasy. nocibHuk / OkcaHa MauiescoKka. — Jlbsis:
BudasHuymeso JlbsiscbKoi nonimexHiku, 2015. — 220 c.



4. lomensa M.A., Padoser4yuk B.M., Labnil T.0. OcHoBU npoekmys8aHHs O4YUCHUX criopy0d: 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.

JAodamkoea nimepamypa

6. lomena M.A., KpuceHko T.B., Omenbuyk HO.A. MemoOu ma mexHosoz2ii o4UuUeHHA CMiYHuUX 800:
Haeu. noci6. /— Ceeacmonosns: IHcmumym adepHoi eHepzii ma npomucaosocmi, 2012. — 244 c.

7. Tomena M.[A., Mywko O.B., Kamaes B.C. Memodu4Hi 8Ka3i8KU 00 BUKOHAHHA Kypco8020
npoekmy 3 Kypcy «O4ucHi ciopydu. OcHosu npoeKkmysaHHA».- K.: TOB ,IH¢poOpyK”, 2012. — 173
c.

8. lomens M.[. OuucHi cnopydu. OcHosu npoeKkmyesaHHA: Haesy. [oci6./ M.A. Fomens, T.B.
KpuceHko, I.M. AelikyH.-K.: HTYY «K[l», 2007. 176 c.

9. A.K. 3anonscekul, H.A. Miwkosa-KnumeHko, |.M. AcmpeniH, M.T. bpuk, [1.l. [eo30uk, T.B.
KHa3bK08i. Di3UKO-XiMiYHi OCHOBU MmexHOos0e2ii ouuweHHA cmiyHux 800: [Miopy4yHUK. — K.: Jlibpa.
2000 - 551 c.

10. 3anecokuli I.1., KnumeHko M.O. Ekonoeia ntoduHu: nidpy4dHuk, -K: Akademis, 2005. - 288c.

11. Wa6bniii T.0.,PadoserHyuk B.M. lomena M. [. 3acmocysaHHA HOBUX peazeHMIi8 i mexHosoeil &
npomucnosomy 8o0ocnorcusaHHi. MoHozpadis - K.: IHpodpyk, 2014. — 302 c.

12. Opnos B.O. Bodonocma4aHHA MpPOMUCAOBUX MiOnpuemcms: Hasdy. noci6. /B.0. Opnos, /1./1.
J/lumeuHeHko, A.M. Opnosa. - K.: 3HaHHA, 2014.-278 c.

IHgpopmayiliHi pecypcu 8 IHmepHemi

1. MiHicmepcmeo  3axucmy  008KinaA __ma __ NpupoOHUX  pecypcie  YKpaiHuU -
https://mepr.qov.ua/

2. Industrial ecology. Community of environmental specialists - http://www.eco.com.ua/

3. bibniomekKa im. B.l. BepHadcbkozo — www.nbuv.gov.ua

4. ExonoeiyHuli nopman YkpaiHu — http://www.ecolog.org.ua/

5. EnekmpoHHuli apxie Haykosux ma oceimHix mamepianie KI1l im. lzopa CikopcbKko2o —

ELAKPI URL: https://ela.kpi.ua/

Has4yanbHuili KOHMeHm
5. MemoOuKa onaHy8aHHA HABYAAbHOI ducyunaiHu (0c8imHb020 KOMMNOHeHMa)
JlekyiliHi 3aHAMMA
JleKyiliHi 3aHAMMSA CripamMo8aHi Ha:

- HOOGHHA CY4ACHUX, UiniCHUX, 830EMO30AEHHUX 3HAHb 3 OucyunaiHu «[TpOEKMYBAHHA OYUCHUX
cropyod», pigeHb AKUX BUZHAYAEMbLCA YiIb0BOH YCMAHOBKOK 00 KOXHOI KOHKpemMHoi memu;

- 3abe3ne4yeHHsA 8 rpoyeci nekyii meop4oi pobomu cmyoeHmis CrinbHO 3 8UKAAOAYEM;

- BUXOBQHHA Yy cmydeHmis npogeciliHo-0inosux AKocmell | PO3BUMOK y HUX camocmiliHoz2o
meopyo20 MUC/IEHHA;

- opMysaHHA y cmydeHmis HeobxiOHo20 iHMepecy ma HAOAHHA HAMPAMKY 044 camocmiliHoi
pobomu;

- BU3HAYEHHA HA Cy4YacHOMY piBHI pO38UMKY HAYKU i mexHiKu 8 0b6s1acmi npoekmys8aHHS OYUCHUX
criopyd, eheKmusHUX MexHos02ill oYuWeHHs cmiyHUx 800, 8000Mi020MOBKU, MPOEKMYB8AHHS
8000060pOMHUX MA 3AMKHYmMuUX cucmem 8000KOPUCMYBAHHS;

- 8i0obpaxceHHA mMemoOu4yHoi 0b6pobkru mamepiany (8udineHHs 20/108HUX OYMOK i 0OOH(EHb,
niOKpecsieHHA 8UCHOBKIB, MOBMOPEHHS iX Y Pi3HUX (hOPMYAHOBAHHSAX);

- BUK/NAOQHHA YimKOI0 i ACHOK MOBO0I0, PO3'ACHEHHS 8CiX HOB0BBEOEeHUX MepPMiHi8 i MOHAMb;

- docmynHicme 014 cnpuliHaAmma 0aHoi ayoumopieto.

\ Ne | Hazea memu nekyii ma nepenik 0CHOBHUX NUMAHb | lodux \
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3/n

(nepenik dudakmuyHux 3acobie, NocunaHHa Ha nimepamypy ma 3a80aHHA Ha CPC)

3micm ma obcse npoekmy

Bumoeau 00 npoekmy8aHHS O4UCHUX Criopyd. 3mMicm noSACHI08A1bHOI 3anucKu. FpagiyHi
mamepianu.

Jlimepamypa: [4] c. 8-11, [7] c. 8-12

3ae0aHHA Ha CPC. Cy4acHi mexHosoeii 8000nid2omosKu.

Po3pobKka ma obrpyHmyeaHHA mexHoaA02i4HOI cxeMu o4UUW,eHHA 600U
Xapakmepucmuka npupodHoi, CmiyHOi ma o4yuu,eHoi 800u. BusHayeHHA HeobxiOHO20
cmyneHsa o4ucmku 800u. Po3pobka ma obrpyHmMys8aHHA MEeXHOA02i4YHOI cxemu
04YUCMKU 800U.

Jlimepamypa: [1] c. 20-30; [2] c. 24-26; [3] c. 20-22, 27-34; [6] c. 10-24; [4] c. 13-21
3as0aHHsA Ha CPC. TexHiKO-eKOHOMIYHe 06rpyHMy8aHHA MexHOs102ii 60000HUU,EHHS.

MamepianbHuii 6anaHc

BuxiOHi 0aHi 00 po3paxyHKy mamepianbHo2o 6asnaHcy. baoK-cxema mamepiansHo20
6anaHcy. Po3paxyHoK mamepianbHoz20 banaHcy. Tabauya mamepianbHo20 6aa1aHCY.
Jlimepamypa: [4] c. 36-56; [7] c. 33-53.

3ae0aHHA Ha CPC. Po3paxyHok mamepianbHo20 b6aaaHcy cmaHyii 000nid2omosKu.

Bodonidzomoeka

Bu3zHayeHHsA noeHoi npodykmuesHOCcMi cmaHUii 6o0onideomoeKku. Po3paxyHOK criopyo
peazeHMHo20 20¢crnodapcmea.

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

3as0aHHA Ha CPC. KoHcmpyKmueHi ocobausocmi criopyd no npueomysaHH ma
003yB8AHHIO BAIHA.

lpoekmysaHHA 3miwyeadvie

Llo3ysaHHA peazeHmis. 3mily8aHHsA 800U 3 peazeHmamu. [1poekmMysaHHA dipyamozo
ma 8uxp0o8020 8EPMUKAIbHO20 3Milly8aya.

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

3ae0aHHsA Ha CPC. Hacocu 0o3zamopu. KoHcmpyKuii, xapakmepucmuku.

lMpoekmysaHHA Kamep nNaacmisyeymeopeHHs

®opmysaHHA ocady 8 npoueci KoazynAauii. Po3paxyHOK Kamep rnaacmisuyeymeopeHHs.
Mepezaopodyami, 8uxposi, B0G0BOPOMHI KAMepU NaacmisuyeymeopeHHa ma Kamepu
naacmisyeymeopeHHs i3 3Mys1eHUM 0Ca0oM.

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

3ae0aHHA Ha CPC. KoazyntosaHHsA Koa0idie y B0OHUX cucmemax.

OcsimnaeHHA 800U 8i0CMOKOBAHHAM

BidcmorosaHHA 800U. 3aKOHOMIPHOCMI 8UCAOMEHHSA 3MYeHUX OOMIUWOK y 800i.
lpoekmysaHHA 8epmMuKanbHUX 8i0cmiliHUKi8.

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

3ae0aHHA Ha CPC. TexHOn02i4YHi 00CNiOHCeHHA M0 BU3HAYEHHIO 2i0pasaiyHoi
KpynHocmi ocaody.

lMpoekmyesaHHsA 8idcmiliHuUKie

lMpoekmyesaHHsA 8iocmiliHuKie. Fopu3oHMAnbHi, padianbHi, MOHKOWaposi
giocmiliHUKu.

Jlimepamypa: [2] c. 155-162; [3] c. 61-83; [4] c. 75-87; [7] c. 77-81.
3ae0aHHA Ha CPC. Po3paxyHOK 2i0poUuKIoHis.

lMpoekmyesaHHA npocsimaroeayi 3 3a8UcaAuUM Wapom ocady

lMpocsimneHHsa 8o0u 8 wapi 3myaeHo2o ocady. [IpoeKMyB8aHHA MpocsimaeaYis i3
wapom 3mysneHo20 ocaoy.

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

3ae0aHHsA Ha CPC. PeazeHmHe nom’skuwieHHs 800U

10

OyuuweHHA 800U Ha MeXaHIYHUX hinbmpax
®inompysaHHsa 800u. [1osinbHi inempu. MpuHYUNu pobomu ma NPOEKMyYB8AHHA




weuodKux ginbmpis.

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

3ae0aHHA Ha CPC. MexaHizmu o4uu,eHHA 800U pinompysaHHa. Ocobausocmi pobomu
WBUOKUX ma nosinbHUX inempis.

11

YcmaHo8Ku ioHo006MiHHO20 3HeconeHHA 800U

lNom’aKweHHs ma 3He3coseHHA 800uU. OCHOBU KAMIiOHIMHO20 MOM’SKWeHHA 800u.
3He3coneHHA 800U IOHOOBMIHHUM MemoOOM. PO3paxyHOK yCmMAHOBOK 3HE3CO/1eHHA
800U iOHHUM 0B6MiHOM.

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

3a80aHHA Ha CPC. OCcHOBHIi MapKu KamioHimie ma aHiOHimig, ix cmpykmypa ma
Xapakmepucmuku.

12

®nomayiiiHe o4uuwjeHHA 800U

O4ucmeka 800u gpiomauyieto. lpoekmysaHHA HanipHoi piomay,iliHoi ycmaHo8Ku.
Jlimepamypa: [1] c. 114-131; [4] c. 122-124; [7] c. 109-110.

3ae0aHHA Ha CPC. Jezakmusauyia o0u ghiomayiero.

13

EnekmpoximiyHi mMemoodu ovyuwjeHHs 600u. Po3paxyHOK enekKmpoKoazynsmopie ma
enekmpognomamopis

es1eKMpOoKoa2ynamopie 0718 oOHUW,EeHHA Cmi4YHuUx 800 8i0 xpomamis, pmopudis.
Po3paxyHoK enekmpogaomamopis.

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

3a80aHHA Ha CPC: [TpOEKMYBAHHSA eleKMPoKoazynamopis 0718 04UCMKU 800U 8i0
rnoniMmepHUX CrosyK.

14

Cnopydu o4uweHHA NPomMuUCI08UX Ma KOMYHAAbHO-Mobymosux cmiyHUx 600
MexaHiyHa ma 6ionoeiyHa o4ucmKa cmiyHux 800. O4UCMKA KOMYHA/1bHO-Mo0bymosux
cmiyHux 800. KOMMNOHYBAHHA O4UCHUX Criopyo.

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

3as0aHHA Ha CPC. Cy4yacHi mexHon02il 04uUeHHA KOMYHAAbHUX CMOKIB.

15

MpoekmyeaHHA cnopyod oYUW,eHHA KOMYHAbHO-No6ymosux ma npomucnoeux
CmivyHux 600

Po3paxyHoK pewimok, nep8uHHuUx 8iocmiliHUKis.

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. lTpoekmysaHHA 6apabaHHUX CiMOoK ma mMiKpoginempis.

16

MpoekmysaHHA cnopyod o4uw,eHHA KOMYHa1bHO-MNo6ymosux ma npomucnoeux
CMiyHuUx 800

lMpoekMyB8aHHA MiCKOB/108/1H08AYI8 20pPU30HMAIbHUX, AepPOB8AHUX MA
MiCK0B/108/110804i8 3 KpYy208UM PYXOM 800U.

Jlimepamypa: [2] c. 151-155; [3] c. 45-60; [4] c. 127-130; [7] c. 127-132; [10] c.
3ae0aHHA Ha CPC. [TpoekmysaHHSA ycepedHosauyis.

17

lMpoekmyesaHHsA cnopyd 6ioso2iYHO20 oyuw,eHHA 800U

Cnopyodu bionoziyHoi o4ucmku cmivyHux 800. 10414 3poweHHs ma ginbmpauii.
BionoziuHi cmasKu ma oKUCA8AAbHI KaHAAU. AepomeHKU ma biosozivyHi ghinempu.
lMpoekmyesaHHsA criopyd 6iosnoziuHoi o4ucmku.

Jlimepamypa: [2] c. 162-189; [3] c. 105-154; [4] c. 131-135; [7] c. 134-137.
3ae0aHHA Ha CPC. AepomeHKuU 3 NoaiMepHUM 308AHMAXEHHAM.

18

Cnopydu aHaepobHo20 o4uuwjeHHa 800U

lpoekmys8aHHA MemaHmMeHKis.

Jlimepamypa: [2] c. 189-191; [3] c. 166; [4] c. 140-143, [7] c. 142-145

3asdaHHA Ha CPC. cnopydu 014 bioximiyHoi nepepobku cmiyHux 800 8 NPUPOOHUX
ymosax

Bcboeo
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MpakmuyHi 3aHAMM=A
Y cucmemi npodgpeciliHoi nidecomosku cmydeHmis 1o O0aHil OucyunaiHi NPAKMUYHI 3aHAMMA
3alimarome 50 % ayoumopHo20 HABAHMAMEHHSA. bydyyu 00no8HEHHAM 00 feKUiliHo20 Kypcy, 80HU
3aKknadaromeo i hopmyome OCHOBU Keanighikayii 6akanaspa 6 eanysi ekonoeaii, a came 3axucmy 80000mM
8i0 aHMPONo2eHH020 8rnaAusy. 3Micm Yux 3aHAMb i MeMoOUKa ix nposedeHHs NosuUHHI 3abe3nevysamu
pP0O38UMOK MBop4Yoi aKmMusHocmi ocobucmocmi. BoHU po38uU8aomMe HAyKo8e MUC/AEHHSA i 30amHicmb
Kopucmysamucs crneyiasbHo mepMiHosoieto, 00380/510mb nepesipumu 3HAHHA, Tomy OaHuli eud
pobomu sucmynae 8axsuBUM 3acoboM onepamusHO20 380POMHO20 38'A3KY. [MPaKMuY4HIi 3aHAMMA
MOBUHHI BUKOHy8amu He mMminbKU Mi3HA8asnbHY | 6UX0BHY GYHKUil, ane U cripusmu 3pOCMAHHIO
cmyodeHmie AK meopYux NPauisHUKie 8 06,10cMi 0XOPOHU HABKOAUWHbL020 NPUPOOHO20 cepedosulld.
OCHOBHI 3080GHHA YUKAY MPAKMUYHUX 30HAMb:
- donomozmu cmydeHmam cucmemamu3ysamu, 3aKpinumu i no2aubumu 3HGHHA MeopemuYHO20
xapakmepy 8 0baacmi po3pobKu ma npoeKkmys8aHHa O4UCHUX Cropyo;
- HasYyumu cmyoeHmis npulioMmam 8upilleHHA MPAKMUYHUX 3080Q4Hb, CPUAMU 080/00iHHI0
HA8UYKAMU MA 8MIHHAMU 8UKOHAQHHA PO3PAaxyHKis, 2pagiyuHux ma iHwux eudie 3a80aHb;
- Has4Yyumu ix npauyroeamu 3 HAYKo8OH ma 008i0KOBOK simepamyporo, OOKYMeHmMauiew i
cxemamu;
- gopmysamu 8MiHHA 84umuca camocmiliHo, mobmo onaHogsysamu memodamu, criocobamu i
npulioMmamu CGMOHAB4YAHHS, CAMOPO38UMKY | CAMOKOHMPOHO.

Ne Hazea memu 3aHAMMA ma nepenik 0CHOBHUX NUMAHb Fooun
5 /;_’ (nepenik dudakmuy4Hoz20 3ab6e3nevyeHHs, NOCUAAHHA HA Aimepamypy ma 3a80aHHA Ha
CPC)
1 | Po3pobka ma obrpyHmyeaHHa mexHos02i4HOI cxemMu oYUWw,eHHA so0u 2

Bubip ma obrpyHmysaHHA MexHOs02i4HOI cxeMu O4YUCMKU 800U HA OCHO8i 8umMoz 00
AKOoCMi 800U Ma xapakKkmepucmux npupooHoi 800U.

Jlimepamypa: [4] c. 12-21.

3ae0aHHsA Ha CPC. Cy4acHi mexHosoeii 6espeazeHMHO20 0c8imaeHHs 600U.

2 | Po3paxyHok crnopy0d peazeHmMHo20 20crnodapcmea 2
BusHauyeHHAa 003 peazeHmis. Po3paxyHOK naow, ckaady ma ob6’emy baceliHy 04
36epicaHHA peazeHmis.

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

3ae0aHHA Ha CPC. KoHcmpyKuii criopy0 peazeHmMHo20 20crnodapcmed.

3 | Po3paxyHOK criopyd peazeHmMHo20 20crnodapcmea 2
Po3paxyHok 0o3u peazeHmis. Bubip 0o3amopis. [lpoekKmy8aHHsA 3miulysadyis
Jlimepamypa: [4] c. 59-70; [7] c. 59-65.

3ae0aHHsA Ha CPC. KoHcmpyKuii 3miwysayie 2idpasniyHo2o ma MmexaHiyuHo2o mury.

4 | Po3paxyHOK Kamep naacmisyeymeopeHHs 2
lpoekmysaHHA nepe2opodvyacmux,8epMmMuUKanbHO-8UXPOBUX, B800080POMHUX KamMep
naacmisyeymaeopeHHA. PoO3paxyHOK KamepraacmisueymeopeHHs i3 3MyaeHUM 0Cadom.
Jlimepamypa: [4] c. 70-75; [7] c. 67-72.

3ae0aHHA Ha CPC. Bubip KoHcmpykuii peakmopa npu peanizayii npouecie epadieHMHo20
KOQ2ys1t08aHHA.

5 | BiocmoreaHHsA 800u. Po3paxyHOK 8idcmiliHuKie 2
lMpoekmyBaHHA 8epMUKANbHUX 8i0cMIiliHUKI8

Jlimepamypa: [3] c. 81-83; [4] c. 75-80; [7] c. 74-77, 268.

3a80aHHA Ha CPC. TexHoso2iyHe BU3HAYEHHA 2i0pasaiyHOi KpyrnHocmi MexaHiyHuXx
OOMIWIOK.

6 | BidcmorosaHHA eodu. Po3paxyHoK giocmiliHukie 2
Po3paxyHoK 20pu30HManbHUX (padiasnbHuUx) ma MoHKowaposux 8iocmiliHuKis.
Jlimepamypa: [2] c. 155-162; [4] c. 80-85; [7] c. 77-82.




3as0aHHA Ha CPC. BusHa4yeHHA 8epmuKansHoi mypbyneHmMHoI cknadosoi pyxy eoou.

Po3paxyHok npoceimsnioeayis i3 wapom 3mysneHo20 ocady.
lpoekmy8aHA npoceimsa8a4is i3 Wapom 3myseHo20 0caody.
Jlimepamypa: [4] c. 87-89; [7] c. 83-87.

3ae0aHHA Ha CPC. ®inbmpyesaHHs 800U 8 3a8UC/A0MY wapi ocady.

MpoekmysaHHA HaghMo-, CMOA0- MA MAC/I0YN06/1068aYi8
Po3paxyHOK Haghmo-, cM0s0- ma Macsoy108/a08a4ie
Jlimepamypa: [3] c. 175-177; [4] c. 87-89;[12] c. 63-67.
3asdaHHa Ha CPC. KoanecueHuyis 30ni8 Haghmornpodykmis y 600,

®PinompyeaHHAa soou

[MpoEKMyB8AHHA WBUOKUX MEXAHIYHUX (pinbompis.

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

3as0aHHA Ha CPC. KoHcmpyKuii weudkux ¢inempie 6e3nepepsHoi Oii.

10

TexHono2iYyHi cxemu ioHOO6MIHHO20 oYUWeHHA 800U

Po3paxyHOK ioHOOBMIHHUX YCMAHOBOK.

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

3ae0aHHA Ha CPC. lMepepobka 8idnpaybos8aHux peeeHepayiliHux po34yuHis.

11

TexHon02iYHIi cxemu ioHOO6MIHHO20 oYUWEeHHA 800U

Po3paxyHOK ycmaHOBKU KAMIOHHO20 NOoM’KWEeHHS 800U.

Jlimepamypa: [4] c. 96-136; [7] c. 97-109; [12] c. 86-1109.

3a80aHHSA Ha CPC. be38i0X00Hi ycmaHOB8KU iOHOOBMIHHO20 oM ’aKWEeHHS 800U.

12

Cnopyou gpnomayiliHoi oyucmku 8oou

Po3paxyHoK enekmpogaomamopis, npoeKMy8aHHA HAMiPHUX h10MauyildiHUX ycmaHoB80K
Jlimepamypa: [1] c. 125-134, [4] c.109-124, [9] c. 97-101.

3a80aHHA Ha CPC. KoHcmpyKuii HanipHUx ma nHesmamuyHuUx p1omayitiHux ycmaHOBOK.

13

EnekmpoximiyHi MmemoOdu o4uwjeHHsa eoou

lpoekmysaHHA  enekmpoKoazynamopa  nepiodu4yHoi  0il,  enekmpokoaaynamopa
be3nepepsHoi Oil

Jlimepamypa: [1] c. 61-67, [4] c. 109-124, [9] c. 138-141.

3a80aHHAa Ha CPC. EnekmpoximiyHi ycmaHO8KU 015 8UnYy4YeHHA Memasnis.

14

lMpoekmysaHHA cnopyod o4uweHHA KOMYHaAbHO-No6ymosux ma npomucs08uUxX cCmiyHuUx
eod

[Mpoekmy8aHHA criopyd MexaHiYHOI O4UCMKU cmiyHuUx 800. Po3paxyHOK ycepedHtosa4ie
ma pewimok.

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

3ae0aHHA Ha CPC. Ymunizauyis ocadis 3 nep8uHHUX 8i0cmiliHUKia.

15

lMpoekmyesaHHA crnopyod o4uwjeHHA KOMYHAAbHO-Mobymosux ma npomMuca08uUx CMiYHUX
800

Po3paxyHOK ynoenoeadyis ricky.

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

3ae0aHHA Ha CPC. Ymunizauyis ocadis, 3ampumaHux Ha ricCKoysa06/108a4ax.

16

Cnopyodu 6ionoeiyHo20 oyuw,eHHA 800U

Po3paxyHOK 00HOCmyrneHegux QepPOMEHKI8 B8UMUCHKB8AYIB. PO3paxyHOK aepomeHkie
3miwysadis.

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

3ae80aHHA Ha CPC. BukopucmaHHA aepomeHKie 3 OpObOHUM MYCKOM GKMUBHO20 Mysy.
Ymunizayis Ha0AUWKOB020 AKMUBHO20 Myy.

17

Cnopyou 6ion02i4yH020 ovYuUWeHHA 800U

Po3paxyHOK mMemaHmMeHKig, OKUC08AMbHUX KAHAI8.

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

3as0aHHA Ha CPC. Po3paxyHOK 2paHU4Ho-00mycmumoz2o cKudy 3a6pyO0HeHsb.

18

MoodynbHa KOHMpoasHa poboma 3 po3dinie 1-10
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CamocmiiiHa po6oma cmydeHma

CamocmiliHa poboma cmydeHmis 3alimae 67 % 4vacy eus4YeHHS KpeOUumHOo20 MOOY/ISA, BK/OYAE
makoxc niocomosKy 0o MKP ma 0o 3aniky. [onoeHe 3a80aHHA camocmiliHoi pobomu cmydeHmie — ye
OMaHYBAHHA HAYKOBUX 3HAHb 8 06saCMi nNpoekmys8aHHs OYUCHUX Cropy0, epeKkmusHUX mexHon0e2ili
OYUWEHHA cmivyHUx 800, 8000Mi020mMOBKU, MPOEKMYBAHHA 8000060POMHUX MA 3AMKHYyMuUX cucmem
B8000KOPUCMYBAHHSA, WO He 88iliau y nepesnik AeKyiliHux numaHb, WASXOM 0cobucmozo nowyky
iHghopmauyii, popmysaHHS aKmMuBHO20 iHmepecy 00 meop4o2o nioxody y Has4asbHili pobomi.

v Hazea memu, wjo suHocumsca Ha camocmitiHe onpPauto8aHHA Rinexicme
3/n - pay 200uH CPC

Po30in 1. 3a2anbHi Nioxo0u ma npasuaa NPOEKMYB8AHHA OYUCHUX Cropyo

1 TexHiKo-eKOHOMiYHe 0brpyHMye8aHHA MexHO102ii 80000YUWEHHS.
Jlimepamypa: [4] c. 12-36; [12] c. 243-250.

Bumoeau 0o akocmi numHoi ma mexHiuyHoi 800u.

Jlimepamypa: [9] c. 27-33.

Po30in 2. Po3paxyHOK mamepiasnbHo20 banaHcy

2 | Po3paxyHok mamepianeHo20 6aaaHCy cmaHyii 8000n1i020mosKu.
Jlimepamypa: [4] c. 36-56; [7] c. 33-36.

Po30in 3. BodonidzomosKa. [TpoekmyeaHHA cnopyod peazeHmHo20 2ocnodapcmea

3 | CyuacHi mexHonozii 8000Mi020MOBKuU.

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

TexHiKo-eKOHOMIYHe MOpPIBHAHHA peazeHMHUXx mMemoodie MNOM AKWEHHA 600U.
Cy4yacHi mexHonoeii 6e3peazeHMHoO20 ocs8imsaeHHA 800U. TexHiKo-eKOHOMIiYHe 6
MOPIBHAHHA peazeHMHUX Memoodie nom’akweHHA 800u. KoHcmpykuii criopyod
peazeHmMHo20 20cnodapcmeaa.

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

Po30in 4. [TpoekmyesaHHA Kamep naacmusyeymeopeHHA. OceimaeHHA sodu

4 | KoHcmpykmusHi ocobausocmi criopyd rno npu2omyeaHHIO ma 003y8aHHIO 8AIHA.
Hacocu dozamopu. KoHcmpykuii, xapakmepucmuKku. KoazynroeaHHsA Konoidis y
B800HUX cucmemax. KoHcmpykuii 3miwyeadyie 2idpasniyuHo2o ma MexaHiyHo2o
muny. Bubip KoHcCmpyKUii peakmopa rpu peanizayii npouecie 2padieHMHo20
KOQ2ys1t08AHHA.

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

TexHOo102i4YHi 00CNIOHCEHHA M0 BU3HAYEHHIO 2i0pasaiyHoi KpynHocmi ocaody. 6
Po3paxyHoOK 2i0poyuKnoHie. PeazeHmHe nom’skwieHHA 800uU. BusHa4yeHHsA
8epMUKanbHOI mypbyneHMHOoI CKn1aoosoi pyxy 8o0u. @inbmpysaHHs 800U 8
3asucnomy wapi ocady. fezakmusayis 6o00u ¢iomauicto. KoHcmpyKuii HanipHux
ma nHesMamuyHux paomauyiliHux ycmaHos8ok. KoanecyeHyia 3onie
Hagpmonpodykmis y 800i.

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

Po30in 5. ®inempysaHHa eodu

5 | MexaHizmu ouuwjeHHs 800U hinompysaHHA. Ocobausocmi pobomu wWeuUOKUX ma
nosinbHUx inempis. KoHcmpyKyii weudkux inempis 6e3snepepsHoi Oii. 4
Jlimepamypa: [4] c. 89-96; [9] c. 90-97; [12] c. 52-63.

Po30in 6. loHHUli 06MiH

6 | OcHoBHI MapKu KamioHimie ma aHIOHIMI8, ix CMPYKMypa ma Xxapakmepucmuku.
BupiweHHs npobnemu ymunizayii pezeHepayiliHux po3yuHis. [lepepobKa
8i0NpayboBaHUX  pezeHepauyiliHUX  PO3YUHis. b£e38i0x00Hi  ycmaHOBKU 4
iOHOOBMiHHO20 MOM’AKWEHHA 800U.

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

Po30in 7. ®nomauyiliHe oMuweHHA 800U




7 KoHcmpykyii HanipHux ma nHeemamu4HuUX ¢pa1omayiliHux ycmaHOBOK.
Jlimepamypa: [4] c. 122-124; [9] c. 97-101.

Po30in 8. EnekmpoximiuHi Mmemoou o4uuwjeHHs 800U

8 | [lpoekmysaHHA eneKkmpokoaz2ynamopie 078 04YucCmKu 800U 8i0 MoAiIMepHUX
crnonyK. EnekmpoximiyHi ycmaHo8Ku 0414 8usny4YeHHA Mmemarnis. 2
Jlimepamypa: [1] c. 233-237, [4] c. 109-122, [9] c. 403-408.

Po30in 9. MpoekmyesaHHA cnopyd o4uuwjeHHA NPOMUCI08UX MA KOMYHA/bHO-M06ymoeux cmi4yHUX 600

9 Cy4yacHi mexHon02ii oYUWEeHHA KOMYHAsbHUX CMOKis. Ymunizayia ocadie 3
giocmiliHuUKis.
nickoynoensa4yax. PoO3paxyHoK 2paHuU4YHO-00M1ycmumoz0o cKudy 3abpyoHeHs. 6
Jlimepamypa: [2] c. 216-239; [3] c. 155-163; [4] c. 125-142; [6] c. 232-235, [9] c.

nepeuHHUxX

39-45.

Ymunizauyis ocadis,

ampumaHux Ha

Po30in 10. lNMpoekmysaHHA cnopyod bioso2iyHo20 oyuw,eHHA 800U

10 | AepomeHKU 3 roaiMepHUM 308AGHMAXEHHAM. BUKOPUCMGAHHA aepomeHkKie 3
OpOb6HUM YCKOM QKMuBHO20 Myny. Ymunizayia HA0AUWKOB8020 AKMUBHO20 4
myny.

Jlimepamypa: [2] c. 247-264; [4] c. 125-142; [7] c. 134-142, [9] c. 479-500.

11 | Nidecomoska 0o MKP 3

12 | MidezomosKa 0o 3asniky 3
Bcboz2o 200uH 48

3abe3nevyeHHA NPo2pamMHUX pe3yabmamie cKaadosumu 0C8iMHLO20 KOMMOHEeHmMy

MpozpamHuli
pe3ynbmam

JlekyiliHi 3aHaMmMA

Mpakmuy4Hi ma nabopamopHi
3aHAMMA, iHOUBIOyanbHi
30800aHHA

pose’azysamu npobaemu y

cpepi 3axucmy
HABKOAUWHbO20
cepedosuwya i3
30CMOCY8AHHAM
3020/16HONPUUHAMUX
ma/abo CMaHOapmMHuUX

nioxodie ma MixHapPoOOHoO20
i 8imyu3HaHO20 00ceidy

Jlekuia 2. Po3pobka ma
06rpyHmMyB8aHHA MexHoM02i4YHOT
CXeMU 0YUUWeHHSA 800U.

lpakmuyHe 3aHammsa 1.
Po3pobka ma obrpyHmyeaHHsA
MEeXHO02iYHOI CXeMU OYUU,eHHA
s8oou.

3acmocosysamu
memodonoeii ma
mexHOos02ii MPOEKMYBAHHA,
peanizayii ma
8MpPOBAOHEHHA
rpupPoOOOXOPOHHUX
mexHonozil ma

067100HAHHA, 30ilicHroeamu
MPOEKMHO-
KOHCMPYKMOPCbKY
0ifanbHicmMb

Jlekuia 1. 3micm ma obcsae
npoekmy;

Jlekuisi 5. [IpoEKMyB8AHHA
3miwysadis;

Jlekyif 6. [poeEKMy8aHHA Kamep
naacmisyeymeopeHHHA;

Jlekyis 8. MpoekKmMy8aHHA
giocmiliHUKis;

Jlekyis 9. MNpoeKMy8aHHA
npocsimsa8adyi 3 3a8UcAUM WAPOM
ocady;

JleKuia 11. YemaHosku
iOHOOBMIiHHO20 3Hecos1eHHA 800U,

Jlekyisa 13. EneKmpoximivHi
Memoou oYUUeHHA 800U.
Po3paxyHokK
esieKmpoKoazynamopie ma
enekmpognomamopis;

lpakmuyHe 3aHAMMA 2.
Po3paxyHOK criopyo
peazeHmMHo20 20cnodapcmaea;
[TpaKmu4He 3aHAMmMA 3.
Po3paxyHoK criopyod
peazeHmMHozo 2ocnodapcmaa;
[TpaKmu4He 3aHAMmMA 4.
Po3paxyHok Kamep
naacmisyeymeopeHHs;
[TpaKmu4He 3aHAMmMA 5.
BiocmorosaHHA s8o0u.

Po3paxyHoK siocmiliHuKie;
[pakmu4He 3aHAMmMA 6.
BidcmotosaHHA s8oou.
Po3paxyHoK siocmiliHuKie;
[lpakmu4yHe  3aHAMMA _ 7.
Po3paxyHOK npocsimatoeayie i3
wapom 3mMysneHo20 ocady;




Jlekyisa 15-16. [lpoekmy8aHHA
crnopyo oYUUW,EeHHA KOMYHA/1bHO-
nobymosux ma npomucs108ux

lTpakmu4He 3aHAMmMA 8.
lpoekmysaHHA Haghmo-, cmoso-
ma Macs0yn108108a4ie;

CMiYyHUX 800; [pakmu4He 3aHaAmmsaA _ 14-15.
Jlekuyis 17. lpoeKmMy8aHHA lpoekmy8aHHA cropyo
crnopyo0 6i0s102i4HO020 OYUUWEHHA OYUWeHHA KOMYHQ1b6HO-
80o0u; nobymosux ma npomMucsa08ux
Jlekuis 18. Cnopydu CmiyHux 800;
aHaepobHo20 o4uUUWeHHA 800U. lpakmuyHe 3aHammsa __ 16-17.
Criopyou bionoziyHoeo
oYuuleHHA 800U.
30ilicHrosamu Jlekyia 3. MamepianbHuli lpakmuyHe 3aHAMMA 2.
MmexHOs102iYHi| ma | 6anaHc; Po3paxyHok crnopyo
2iopasniyHi PO3pPaxyHKU Jlekuia 5. lpoekmysaHHA peazeHmMHo20 20crnodapcmeaa;
O4YUCHUX cnopyo, cknadamu | 3miwysadyis; [pakmu4He 3aHAMMA 3.
eHepeemuyYHuli ma Jlekyifa 6. lpoekmysaHHA Kamep | Po3paxyHOK criopyod
mamepianoHul b6anaHc | nanacmisyeymeopeHHs; peazeHmMHo20 20crnodapcmesa;
anapamis, BUKOHysamu Jlekyisa 8. NNpoeKmMy8aHHA [lpakmu4He 3aHAMmMA 4.
napamempuyHuli giocmiliHuUKie; Po3paxyHoK Kamep
pO3paxyHOK 06/1a0HAHHSA, Jlekuia 9. [lpoekmy8aHHA naacmisyeymeopeHHs;
obupamu munosi | npoceimatosa4i 3 3a8ucaum wapom | [IpakmuyHe 3aHAMMA 5.
KOHCMpYyKuyii y | ocady; BidcmorosaHHA s8odu.
bydisHuUymei, CKnadamu JleKkuin 11. YecmaHosku | Po3paxyHoOK 8iocmiliHUKis;
2eHeparnbHi n7AaHU | iOHOOOMIHHO20 3HecoeHHs 800U, lpakmu4He 3aHAMmMA 6.
MPOMUC08UX MIONPUEMCMSB Jlekyisa 13. EneKmpoximivHi BidcmorosaHHA 800U.

Memoou 0YUUeHHA 800U.
Po3paxyHoK
esieKmpoKoazynamopie ma
esniekKmpoghnomamopis;

Jlekuyis 15-16. [lpoekmygaHHA
crnopyo oYUUW,eHHA KOMYHA1bHO-
nobymosux ma npomucs108ux
CMiYyHUX 800;

Jlekyis 17. lNpoeEKmMy8aHHA
criopy0 6ion02iyHo20 O4YUUEeHHA
800uU;

Jlekuia 18. Cnopyou

Po3paxyHoK eidcmiliHukis;

[lpaKmu4He  3gHImmsa 7.
Po3paxyHOK npocsimarsadyie i3
wapom 3myneHoz2o ocady;
lpakmuyHe 3aHAMMA 8.
lpoekmysaHHA Hagmo-, cmoso-
ma mMacnoyn08eaYis;

[lpakmuyHe 3aHAMmsA  14-15.
lpoekmysaHHsA cropyo
OYUWEeHHA KOMYHQ/1bHO-

nobymosux ma pomMucC/aI08UX
CMi4yHUX 800;

aHaepobHo20 o4uUUWeHHA 800U. lpakmuyHe 3aHammsa __ 16-17.
Criopyou bionoziuHoeo
oYuuleHHA 8o0u.
po3pobaamu  mexHosoeii, Jlekuia 4. Bodonideomoska; [pakmuyHe 3aHAMMA 9.
BUKOpucmosysamu Jlekuia 7. OcsimneHHa 800u | ®inempysaHHA 8o0u;
fnpouecu ma anapamu, wo | 8i0CMOOBAHHAM; lpakmuyHe 3aHAMmMA _10-11.
3a6e3ne4yyromos eghekmusHe Jlekuyia 10. OuuuwjeHHs 800U HA TexHo02iuHi cxemu

p030ineHHs,

KOHUeHMpyB8aHHs,
8U/TYYEHHS, decmpyKuito
WKidnusux  OOMIWOK Yy

B00HUX cucmemax i eazosux
cepedosuuiax, nepepobky
ma ymunizayito 8ioxodis

MEXAHIYHUX hinompax;

Jlekuyis 12. ®dnomauitiHe
OYUWEeHHA 800U,

Jlekuia 14. Cnopydu oyuweHHs
MPOMUC/I08UX MA KOMYHA/1bHO-
nobymosux cmiyHux 800.

iOHOOBMIHHO20 OYUWEeHHSA 800U,
[TpaKmu4He 3aHAMmMA 12.

Crnopyou ¢pnomauiliHoi o4ucmeu

800u;
lTpaKmu4He 3aHAMmMA 13.
EnekmpoximiyHi memoou

OYUUWeHHA 800U.




lMonimuka ma KOHMponob
6. Monimuka Has4yanbHOI ducyunaiHu (0c8iMmHbL020 KOMNOHeHMa)

Mpasuna eidsidysaHHA 3aHAMb Ma NoeediHKU HA 3aHAMMSAX
CmyodeHmu 30608°s3aHi bpamu GKMUBHY y4acmb 8 HAB8YA/AbHOMY [POYEC), He CMi3HHeamucs Ha
3aHAMMSA ma He npornyckamu ix 6e3 nosaHOi fnpuyuHU, He 3a8axcamu 8uKaadayy nposooumu
3aHAMmMA, He 8i0sonikamuca Ha 0ii, W0 He Mo8’A3aHI 3 HA8YAAbHUM MPOYECOM.
Mpasuna npusHavyeHHA 340X04Yy8aANbHUX MA wmpadgHux banis

® 300x04y8asbHi 6aaAU MOXYMb HAPAXO8YBAMUCHL BUKAAOAYEM BUK/MHOYHO 30 BUKOHAHHA MBOPYUX

pobim 3 OucyunaiHu abo 000aMK0OB020 MPOXOOHEHHA OH-AAlUH npoginbHUX Kypcie 3
OMPUMAHHAM 8i0M08i0H020 cepmucgpikamy:

- 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 nepesuwlysamu 10 % 8i0 pelimuHao80i wKanu.
o wmpacghHi 6aau 8 paMKax HaBYAAbHOI OUCYUMAIHU He repedbayeHi.
Monimuka dednaiiHie ma nepecknadaHb
Y pa3i suHUKHeHHA 3abopaosaHocmell 3 HABYAAbHOI OucyunaiHu abo 6yOb-AKUX HOPC-MAHCOPHUX
obcmasuH, cmydeHmu Marome 38°A3amuca 3 8uKaada4yem o 0oCcMynHuUX (HAOAHUX BuKaadayem)
KaHaaax 38°A3Ky 004 po368°’A3aHHA npobrneMHUX NMUMAHb Ma Yy3200M(eHHA anzopummy Oili 0ns
8i0NpPAUOBAHHS.
Monimuka akademiyHoi dobpoyecHocmi
Mnaaeiam ma iHwi ¢popmu HedobpouyecHoi pobomu Henpunycmumi. Lo naaziamy 8iOHocUMbCA
8i0CYymMHicmb MOCUMAHb MPU BUKOPUCMAHHI OpYKOBAHUX MA e/1eKMPOHHUX Mamepianis, uumam, 0yMoK
iHwux asemopis. Henpunycmumi niOka3ku ma crnucy8aHHA nid 4ac HAMUCAHHA mMecmis, npoeeoeHHs
30HAMb; 30040 eK3amMeHy 34 iHWo020 cmyoOeHma; KOmMito8aHHA Mamepianis, 3axuweHuUx cucmemoro
asmopcbKo2o npasa, bez 00380y asmopa pobomu.
Monimuka ma npuHyunu axkademiyHoi O0obpoyecHocmi e6u3Ha4yeHi y po30ini 3 Kodekcy uecmi
HayioHanbHO20 mexHiYHo20 yHisepcumemy YKpaiHu «Kuiscokuli nonimexHiyHul iHcmumym imeHi lzops
Cikopcokozo». lemansHiwe: https://kpi.ua/code
Monimuka akademivyHoi noeediHKU i emuKu
CmydeHmu maroms bymu moaepaHmMHUM, N08axamu OYyMKYy OMOYyr4ux, 3arnepevyeHHsA
opmynoeamu 8 KOpPeKmMHili opmi, KOHCMPYKMUBHO niompumysamu 380pOMHUL 38'A30K Ha
3aHAMmsAx. [lpu euKopucmaHHi yugpposux 3acobie 38°A3Ky 3 euknada4yem (MobinbHUll 38°A30K,
e/s1IeKMpPOHHA nowma, rnepenucka Ha opymax ma y coymepercax mouwo) HeobxioHo dompumysamucs
302071bHONPUUHAMUX emuYHUX HOPM, 30Kpema b6ymu esiynueum ma obmexcyseamu CrinKy8aHHSA
poboyum Yyacom suknada4ya. Hopmu emuyHoi nogediHKU cmydeHmis i MPayiBHUKI8 8U3HaA4YeHi y po30ini 2
Kodekcy uecmi HayioHanbHo2o mexHiYHO20 yHisepcumemy YkpaiHu «Kuiscokulli nonimexHivyHuli
iHcmumym imeHi lzops Cikopcbkozo». [JemansHiwe: https://kpi.ua/code

7. Budu KoHmposo ma pelimuHaoea cucmema oyiHIO8AHHA pe3ynbmamie Has4aHHA (PCO)
Po3nodin Has4asibHO20 Yacy 3a 8UGAMU 3aHAMb i 3a80aHb 3 OUCUUNAIHU 32i0HO 3 PpO6oYUM HABYATLHUM
naaHom:

Has4yanbHuli yac Po3n00din Has4YanbHUX 200UH KoHmposnbHi 3axodu
C . . . (i
emecmp Kpedumu axad Jlekyii | lTparkmud4Hi /106 CPC | MKP | PP Cemecmposuu
200. pob. KOHMpOosb
7 4 120 36 36 - 48 1 - 3anik

PelimuHe cmydeHma 3 ducyunaiHu cknadaemeocs 3 6asie, W0 8iH ompumye 3a:
- pobomy Ha NPAKMUYHUX 3aHAMMAX
- HAnMucaHHA MoOYysbHOI KOHMPOsbHOI pobomu.
Cemecmpo8uUM KOHMPOseM € 3aiK.


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

Cucmema pelimuHzosux (eazosux) 6asie ma Kpumepii oyiHO8AHHA
PelimuHa cmydeHma 3 KpedumHo20 MoOyA CKAadaemocA 3 6anis, W0 8iH OMpPUMYE 3a:

®* Mpu KOHMPOosbHi pobomu (00Ha 3anaaHo8aHa 3a poboyum raaHom MKP nodinsemeocsa

Ha 3 pobomu mpusanicmio rno 30 xeusuH);
® gicim gionogideli HaO NPAKMUYHUX 3AHAMMAX;

Baeosuli 6as 3a 00HY KOHMpoabHy pobomy — 20 6anis. MaxkcumasbHa KinbKicme 6asie 3a &ci

KOHMponeHi pobomu dopisHroe: 20 6anis x 3 pobomu = 60 6anis
Kpumepii oyiH0O8aHHA KOHMPOALHUX pOobiM

MosHoma ma o03HaKu 8idnoesiodi baau
losHa 8idno8idb 20
Y 8ionosidi He HasedeHO Opy20pPAO0HI YU 3as1eXHi 8i0 OCHOBHUX napamempu 16-19
(mamepianu)
Y 8i0nosidi He HaseOeHO MOA08UHY OCHOBHUX | KinbKa Opy2opA0HUX 1715
napamempie Yu 03HaK
Bidriosiob nosepxHesa be3 HasneXHO20 AHANI3Y napamempis 7-11
Bidrogiob noesepxHesa 6e3 MN0BHO20 PO3YyMIHHA cymi, 6e3  aHanizy 1-6
napamempis, Herno8Hi 8UCHOBKU
KoHmposneHa poboma He 3apaxoeaHa 0

Bionogidi npu onumy8aHHi Ha MPAKMUYHUX 3GHAMMAX.

Bazosutli 6aa — 5. MaKkcumasnbHa KinbKicme 6ani8 Ha 8CiX MPAKMUYHUX 3aHAMMAX O0PIBHIOE:

5 6an x 8 8ion = 40 banis
Kpumepii oyiHiosaHHA sidnosioeli

losHoma ma o03HaKu 8i0nosioi banu
losHa 8i0N08i0b HG 3aMUMAHHA 5
Bionoeidb He docmamHbo nosHa (He HasedeHo1-2 napamempis) 4
Y eidnosidi He HasedeHO 1-2 napamempu YU MOKA3HUKU, HE YimKo 3
MosAICHeHO 38°A30K napamempis
Bidnogiob nosepxHesa 6e3 HaBEOEHHS KOHKPEemHUX yMo8, (haKmis, HemMmae 1.2
BUCHOBKI8
Bidnosiob He 3apaxosaHa 0

TaKum YuHoM, peUmUHeoea cemecmpoesea wkanaa 3 erdumHoao Modynﬂ CKNaoae:

RC=3*20+8*5=100 6anis

3a pe3ynbmamamu HaAs4YasbHOI pobomu 3a nepwi 7 MuUMHIi8 «ideanbHUli cmydeHm» Mae
Habpamu 40 6anis. Ha nepwili amecmayii (8- muxoeHb) cmyoeHm ompumye «3apPaxo8aHO», AKU,0
liozo nomoyHul pelimuHe He meHwe 20 6anis.

3a pe3synemamamu Has4anbHoi pobomu 3a 18 muicHie Has4aHHA «idednbHUl cmydeHmM» MaE
Habpamu 90 6anis. Ha Opyeili amecmayii (16-0 muxdeHb) cmydeHm ompuMy€E «3APaxo08aHO», AKU,O
liozo nomoyHul pelimuHe He meHwe 40 6anis.

MakcumansHa cyma banie cknadae 100. a9 omMpuMaHHA 3a7iKy 3 KpeQumHoz20 MoOyns
«asemomamom» nompibHo mamu pelimuHe He meHwe 60 barnis.
CmyodeHmu, aKi Habpanu npomsazom cemecmpy pelimuHe meHwe 0,6 R, a maxkoxt mi, xmo xo4ye
nidsuwumu  3az2anbHUll  pelimuHe, BUKOHYIOMb 000aMKO8Y KOHMPOsbHY pobomy. 3a80aHHSA
KOHMPOsabHOI pobomu micmame 3anumaHH=, AKi 8iOHOCAMbCA 00 pi3HUX pPo30inie KPeOUMHO20 MOOY/IA.
Mepenik 3anumaHeb HagedeHo y Po30ini 8.

3080aHHA KOHMpPOsabHOI pobomu cKkAadaemosca 3 4 nNUMAHb, WO B8iOHOCAMbLCA 00 Pi3HUX Mem
KpedumHoz20 MoOy4. 3a NpasusbHy 8i0noe8idb Ha KOXHE NUMAHHA cmydeHmu ompumyroms no 5 basis.
Omyie, MaKCuUMasbHa KinbKicme 6asis 3a 3a1iKko8y KOHMPObHY cKnadae 5 banie x4 = 20 banis.



Cucmema oyiHIO8AHHA OKpPeMUX MUMAHb 30/1iK080I KOHMPOAbHOI pobomu:

NMoeHoma ma o3HaKu 8idnosioi banu
«BiomiHHO»: [TogHa ma 8ipHa 8i0MN08i0b HAG MUMAHHA 5
«/Jobpex»: Y 8i0noegidi He HagedeHO 00CMAamMHbOI KinbKocmi ¢hakmis, npuknaodis, He 3.4
3pobsieHo BUCHOBKIB, 060 Bonyuw,eHo OKpemMi Hemo4YHocmi;
«3a008inbHo»: [JaHA YacmKoea 8i0rnoesiob, KOHKPeMHe hopPMyAHOBAHHA 3AKOHI8 ma 12
mepmiHie siocymHe abo donyu,eHo 2pybi MomusnKu;
«He3a0do8inbHO»: [TumaHHA He 3apaxosaHe abo 8i0CymHe 0

s ompumMaHHA 301iK080I OUIHKU, CyMa 8CiX OMPUMAHUX npomsz2om cemecmpy pelimuHzosux b6asnie R
rnepesodumoscs 32i0HO 3 mabauuyero:

Kinbkicmo 6anie OuiHka
95...100 8IOMIHHO
85...94 dyxe dobpe
75...84 dobpe
65...74 30008iM1bHO
60...64 00CMAamMHb0
RD <60 He3a008i71bHO
He suxkoHaHi ymosu 0onycKy He dornyu,eHo

8. [odamkoea iHghopmayia 3 ducyunniHu (oceimHb020 KOMNoHeHMa)

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Mpubau3Huli nepenik NUMAHb, AKi BUHOCAMbCA HA ceMecmposuli KOHMPOb
Hasecmu anzopumm 8U3HA4YeHHA MOBHOI NPOOYKMuUBHOCMIi cmMaHUuii eodonideomosKu, 003
KoaaynAaHmy ma eanHa.
Onucamu mexHon02iYHy cxemy Ni020mMosKU NMUMHoi 800U.
Onucamu mexHo02iYHy cxemy peazeHmHOo20 NoOM’AKWEHHA 800U.
Onucamu mexHon02iYHy cxemy ioHOOOMIHHO20 MOM’AKWEHHA Ma 3HECONEHHA 800U.
Hasecmu anzopumm po3paxyHKy mamepianbHo2o 6aaaHcy.
Oxapakmepu3ysamu OCHOBHI murnu ma KOHCMPpPYKUii 3miwysadis.
Hasecmu anzopumm po3paxyHKy 8epmuKasnbHUX 8UXPOBUX 3MiLIy8aYis.
Hasecmu npuHyun pobomu i anz2opumm po3paxyHKy nepe2opooyamux 3miulysadis.
Hasecmu anzopumm po3paxyHKy 8epmuKasabHUX 8UXPOBUX 3MilIy8adyis.
MoAacHumu npuHyun pobomu i Hagecmu aa120pUMM PO3PAXYHKY nepe2opodyamux 3miwysadis.
Oxapakmepusysamu OCHOBHI murnu ma KOHCMPYKYii Kamep rnaacmisyeymeopeHHA.
Hasecmu anzopumm po3paxyHKy rnepe2opooyamux Kamep naacmisyeymeopeHHs.
Hasecmu anzopumm po3paxyHKYy 800080pPOMHUX Kamep naacmisyeymeopeHHs.
Hasecmu aneopumm po3paxyHKy Kamep rnaacmisyeymeopeHHs i3 3mMmysneHUM 0Ca0OM.
Hasecmu anzopumm po3paxyHKy 8epmuKasibHUX 8UXPOBUX KAMeEP MaaCmieyeymeopeHHs.
Oxapakmepu3zysamu rnpoyec 8idCMor8aHHA 308UCAUX PEYOBUH Y 800i.
Hasecmu anzopumm po3paxyHKy 8epmuKaabHUX 8i0CMIiliHUKi8.
Hasecmu ocobausocmi KoHcmpyKuii ma onucamu npuHyun pobomu 8epmMuKaAbHUX
giocmiliHuKis.
Hasecmu anzopumm po3paxyHKy 20pU30HMAsnbHUX 8i0CMIliIHUKI8.
Onucamu npuHyun pobomu 20pU30HMANbHUX 8i0CMIliHUKIB. BKazamu Mex(i ix 3aCmocy8aHHA.
Hasecmu anzopumm po3paxyHKy padianbHuUXx 8iocmiliHukis.
Hasecmu anzopumm po3paxyHKy moHKowaposux siocmiliHUKie.
Hasecmu anzopumm po3paxyHKy 2i0poyuUKIoHis.
Hasecmu anzopumm po3paxyHKy oceimsaroea4is i3 3a8Ucaum wapom ocady.
Hasecmu anzopumm po3paxyHKy HanipHUx ¢paiomayiliHux ycmaHOBOK.
Hasecmu anzopumm po3paxyHKy enekmpogsomamopis.
Hasecmu anzopumm po3paxyHKy enekmpokoazynamopis nepioduyHoi ma besnepepsHoi Oii.
Oxapakmepu3zysamu npouyec ginbmpysaHHA 800u. [TopieHAMU rosinbHi ma weuodKi ginempu.



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.

Oxapakmepu3zysamu npouec inempysaHHA 800u. Hasecmu 3a2anbHi MOHAMMA O0AHO20
npouecy. MoacHUMU MexaHi3m inempy8aHHA.

Hasecmu anzopumm po3paxyHKy OpeHaMHUX cucmemu WeuodKux ginempis.
Oxapakmepu3zysamu OCHOBHI MuUnMu ma KOHCMPYKYii weudKux ginempis.

Hasecmu KoHCmpyKuii ma onucamu npuHyun pobomu rnosinsHUX ginempis.

Hasecmu anzopumm po3paxyHKy weudkux ginbmpis.

Oxapakmepu3yseamu npouec I[oHHo2o o06miHy. O6brpyHmyeamu (io20 30CMOCY8AHHA 8
mexHOs102iAX 3HeConeHHA 800U.

Oxapakmepu3sysamu npouec ioHHo2o 0bmiHy. Cchopmyaosamu noHAMMA: KAMIioHim, aHioHim,
noniamghonim, copbuis, peceHepayis, 0OMIHHA EMHICMb, MPOMUIOHU, KOIOHU, CeneKkmueHicmeo
ioHimy.

Hasecmu anzopumm po3paxyHKy ioHOOOMIHHUX ghinempis.

Hasecmu anzopumm po3paxyHKy eumpamu peazeHmie Ha pez2eHepayito 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 nopaooK, pexcum pobomu ma pezeHepauii ioHoO0bMiHHUX hinbmpis.

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

Hasecmu anzopumm po3paxyHKy 8mopuHHUX 8i0cmiliHUKi8.

Hasecmu koHcmpyKuii ma onucamu npuHyun pobomu padiansbHux 8iocmiliHUKie.

Hasecmu anzopumm 8u3Ha4yeHHA 2i0pasnivyHoi KpyrnHocmi ocady.

lMopisHAMU ocHo8HI munu gidcmiliHukKig. Onucamu npuHYyuUn ix pobomu.

Hasecmu anzopumm 8u3HaYeHHA KOHUeHmMpauyii 3a8uUcaux pe4o8uH Ha 8xo0i y 8i0cMiliHUK.
Onucamu mexHo02iYHy cxemy O4YUUW,EeHHA KOMYHAAbHO-Mobymosux cmiyHuUx 800.
Oxapakmepuzysamu pobomy cropyd MEexXaHiYHO020 OYUUWEeHHA KOMYHAsaAbHO-Mobymosux
CmivyHux 800.

Oxapakmepusysamu pobomy criopyd 6iosno2iuHo20 o4uU,eHHS 800U.

MoAacHumu npuHyun pobomu ma 0CHOB8HI Munu aepomeHkKis.

Hasecmu anzopumm po3paxyHKy pewimok.

Hasecmu aneopumm 8u3HaYeHHA npusedeHo20 Yucsaa ¥umesnis.

Onucamu npuHyun pobomu ma KOHCMPYKUii nickoynoesrosadyis.

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

Hasecmu anzopumm po3paxyHKy nicKoyn06/11080a4i8 3 Kpy208UM PyXOmM 800U.

Hasecmu anzopumm po3paxyHKy aepo8aHUX MiCKOY/108/108a4ia.

Hasecmu anzopumm po3paxyHKy 0OHOCmMyrneHesux aepomeHKie 8UMUCHH8aYis.

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

Hasecmu anzopumm po3paxyHKy aepomeHKié — 8UMUCHI08AYi8.

Hasecmu npusHayeHHA, npuHyun pobomu ma an20pUMM PO3PAXYHKY PO3YUHHUX mMa
sumpamdux bakis peazeHmis.

Hasecmu anzopumm 8u3Ha4YeHHA rnaow,i ckaady 05 3bepieaHHA peazeHmis.

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

Hasecmu anzopumm po3paxyHKy aepomeHkie 3miulysa4ie 3 pe2eHepayiero aKmugHo20 Mysny.
Hasecmu anzopumm po3paxyHKy 00OHOCMyrneHesux aepomeHkKie 3miwysadie.

Hasecmu anzopumm po3paxyHKy aepamopie aepomeHkKis.

Hasecmu anzopumm po3paxyHKy memaHmMeHKis.

O6rpyHmysamu subip 0671a0HAHHA 3HEBOOHEHHSA CUpUX ocadis.

Mpubnu3Huii nepenik NUMaHe, W40 BUHOCAMbCA HA MOOYAbHY KOHMPOsAbHY pobomy



YacmuHa 1

BapiaHm 1.

1. Hasecmu cKnaod Kypcoso2o ma Ours0MHO20 MPOEKMY.

2. Coopmyntosamu subip ma obrpyHmy8aHHA MexHoM02i4HOI cxemu.

BapiaHm 2.

1. [Jamu 8U3HA4YeHHA XaPAKMePUCMUKAM MpupoodHoi 800U, 8uMo2am 00 o4YuLLEHOI 800U.

2. Hasecmu 3a2a7bHi MOAOMEHHA 8i0CMOKBAHHA 800uU. Onucamu mMmexHOM02iYHi Memoou
BU3HAYEHHA 2i0pasiYHoi KpynHocmi ocady.

BapiaHm 3.

1. Hasecmu anzopumm po3paxyHKy mamepiasnbHo2o 6anaHcy.

2. Hasecmu 3a2asbHi nonoxceHHsA 3He3coneHHA 800u. [Tpedcmasumu 8ubip mexHos102i4HOI cxemu.

BapiaHm 4.

1. Hasecmu npasusna opopmaeHHA epaghiyHo20 mamepiany npoexkmy.

2. Hasecmu anzopumm 8U3HAYEHHA MOBHOI MPOOYKMUBHOCMI CMAaHUii 8000Mi020mosKu.

BapiaHm 5.

1. Hasecmu 3a20nb6Hi M0N0 EHHSA 3HE3APAHEHHSA 800U.

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

BapiaHm 6.

1. Hasecmu 3a2anb6Hi NOMA0OHEHHSA (hinbMpPy8aHHSA 800U.

2. Hasecmu anzopumm po3spaxyHKy b6aceliHie 019 MOKpo2o 36epieaHHA pea2eHmis, pO34YUHHUX ma
sumpamtux 6akis.

BapiaHm 7.

1. Hasecmu 3a2an6Hi M0N0 EHHA iIOHOOOMIHHO20 OYUWEHHA 800U.

2. Hasecmu anzopumm BU3HAYEHHA HeobXiOHO20 CMyneHKw O4YUWEeHHA 600U HA CMaHUii
8000Mi020mosKu.

BapiaHm 8.

1. [lMoacHumu pobomy nosinbHux ginempis.

2. Hasecmu anzopumm po3paxyHKy esekmpognomamopie.

YacmuHa 2
BapiaHm 1.
1. Hasecmu anzopumm po3paxyHKy dipyamux 3miwiysayis.
2. Hasecmu an2opumm po3paxyHKy es1eKmpoKoaaynamopa.
BapiaHm 2.
1. Hasecmu anzopumm po3paxyHKy 8epmuKaAbHUX 8UXPOBUX 3Milly8ayis.
2. Hasecmu anzopumm po3paxyHKy HamMipHo2o gpsiomamopa.
BapiaHm 3.
1. Hasecmu anzopumm po3paxyHKy rnepe2opooyamux 3miwysadis.
2. Hasecmu anzopumm po3paxyHKy oceimsrea4is i3 3a8Uc/UM Wapom ocady.
BapiaHm 4.
1. Hasecmu an2opumm po3paxyHKy 8EpMmMUKAAbHUX 8UXPOBUX KamMep MnaacmisyeymeopeHHs.
2. Hasecmu anzopumm po3paxyHKy uieuodkux ginbmpis.
BapiaHm 5.
1. Hasecmu anzopumm po3paxyHKy ioHOOOMIHHUX ghinempie.
2. Hasecmu anzopumm po3paxyHKy 800080POMHUX KAMep M1acmigyeymeopeHHs.
BapiaHm 6.
1. Hasecmu anzopumm po3paxyHKy padianbHux eiocmiliHukKis.
2. Hasecmu anzopumm po3paxyHKy esekmpognomamopis.
BapiaHm 7.
1. Hasecmu anzopumm po3paxyHKy nepe2opoovyamux Kamep rnaacmisyeymeopeHHs.
2. Hasecmu an2opumm po3paxyHKy 20pU30HMAnbHUX 8i0CMIilHUKIB.



BapiaHm 8.
1. Hasecmu anzopumm po3paxyHKy Kamepu raacmisuyeymeopeHHA i3 3a8UCAUM WApPOM 0caody.
2. Hasecmu anzopumm po3paxyHKy eepmuKasabHUxX 8iocmiliHUKie.

YacmuHa 3

BapiaHm 1.

1. Onucamu mexHos02i4Hy cxemy 04UCMKU CMiYHOI 800U 8UPOBHUUMEBA AMIAKY.

2. Hasecmu anzopumm po3paxyHKy peuwimok.

3. Hasecmu anzopumm po3paxyHKy 00OHOCMyrneHesux aepomeHKie 8UMUCHHO8aYIs.

BapiaHm 2.

1. Onucamu munosy mexHos02iYHy cxemy 0YUCMKU KOMYHAs1bHO-Mobymosux cmokie.

2. Hasecmu anzopumm po3paxyHKy 20pU30HMAsAbHUX MiCKOY/108/1H08a4i8.

3. Hasecmu anzopumm po3paxyHKYy 00HOCMyrieHesux aepomeHkKie 3miulysadie.

BapiaHm 3.

1. Oxapakmepusysamu criopydu MexaHiuHoi 04UCMKU CMIiYHUX 800.

2. Hasecmu an2opumm 8U3HAYEHHA CMYNEHI0 0YUCMKU CMIiYHUX 800.

3. Hasecmu anzopumm po3paxyHKy 08yxcmyrneHegux aepomeHkKis.

BapiaHm 4.

1. Onucamu mexHos102i4Hy CXemy 04UCMKU CmiYHuUx 800u supobHUYmMea narnepy.

2. Oxapakmepusysamu 6iosn02iyHi CMasKu ma OKUC/08AbHI KOHAAU.

3. Hasecmu anzopumm po3paxyHKy aeposaHUX MiCKOysa108/108a4ie.

BapiaHm 5.

1. Oxapakmepusysamu 6ios02i4Hi MeEMOOU 0YUCMKU CMIiYHUX 800.

2. Hasecmu anzopumm po3paxyHKy 8mopuHHUX 8i0CMiliHUKiIg.

3. Onucamu npuHyunosi mexHoMA02iYHi CXeMU 0HUCMKU CMIiYHUX 800 20/1b8AHIYHUX BUPOOHUYMS.
Pobouy npozpamy Has4anbHoi ducyunninu (cunabyc):
CknadeHo npoa.., 0.m.H., lomenero M. /.

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

YxeaneHo Kagedporo E ma TPl (npomokos Ne 17 gid 23.05.2024p.)
Mo2odxceHo memodu4Hoto kKomiciero IXP ( npomokon Ne _11 ei0 _28.06.2024)




