u HauioHanbHUiA TEXHIYHKMIA yHiBEpCUTET YKpaiHu
ag «KUIBCbKUWA NOMTEXHIYHUN IHCTUTYT

imeHi ITOPA CIKOPCbKOTO»

EKonoeii ma mexHonoeii
POCAUHHUX nosaimepie

MpoeKkmMy8aHHA 0OMUCHUX cIopyd ma cucmem 8000KOPUCMYB8AHHSA

PiseHb suwjoi oceimu
rany3se 3HAHbL
CneyianbHicmo
OceimHsa npozpama
Cmamyc ducyunnidu
®dopma HABYAHHA
Pik nidczomoeku,
cemecmp

O6csae ducyunniHu
Cemecmposuli
KOoHmpono/
KOHMPpOsbHI 3axX00u
Po3Knao 3aHaAMb

Moea 8uKnadaHHA
IHgpopmayis npo
KepieHuKa Kypcy /
B8UKnadadyie

Po3miwjeHHs Kypcy

Poboua npozpama Has4yanvHoi ducyunaivu (Cunabyc)

PeKegizumu Has4anbHOI ducyunaiHu
Mepwuli (6akanasp)
10 lNMpupodHuYi HayKu
101 EKonoeia
ExkonoeiyHa be3neKka
Bubipkosa
o4YHa(0eHHa)/OucmaHuitiHa/3miwaHa
4 Kypc, OcCiHHIl cemecmp

4 Kpedumu EKTC (120 200uH)
3anik

4 200UHU Ha MUXOeHb (2 200UHU neKYiliIHux ma 2 200UHU MPAKMUYHUX
3aHAM®.)

YKpaiHcbKa

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

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 enobansHo20 macwmaby, aki marome 6e3nocepedHili 81U Ha came iCHYy8AHHA
uusinizayiti. B nepwy uepzy uye cmocyemosca enobanbHUX eKosnoeiyHux npobaem. 3abesnevyeHHs
eKo/02iYHUX npiopumemis € 8aMAUBUM enemMeHmoM CmMasnao020 PO3BUMKY CyCrinbemea | nocmyrnoso
Habysae xapakmepy abcoaomMHuUX yiHHocmel. B ymosax iHMeHCUBHO20 BUKOPUCMAHHSA MPUPOOHUX
pecypcis, nocmiliHo20 3pOCMAHHA GHMPONO2EHHO20 MUCKY Ha 008KissAa cnocmepicaemoca pyliHy8aHHA
eKos02iYHuUx cucmem. [Tpupoda NOYUHAE 8BMPAYAMU CBOHO YHIKAbHY 30amMHICMb 00 CAMOBIOHOB/IEHHH.
Jlocumb 8i0YymHUMU CcmManu KAIMamuyHi 3MiHU, WO BUKAUKAHI  2106a7bHOK GHMPONO2eHHO
dianeHicmio.

Ocobnusy ysazy BUKAUKAE cmaH 800HUX 06’ckmis. BOOHI pecypcu - ye cmpameeivyHi 3anacu
KOXHOI Oepxasu, OCKinbKU 3abe3neyyomb yci cpepu wumms i 20cnodapcbKoi 0ifinbHOCMI H0OUHU,
8U3HAYAIOMb PO3BUMOK MPOMUCAOBOCMI MA CifbCbKO20 20Crno0apcmed, PO3MilleHHA HacesneHux
nyHKmMis, opeaHizauii e8iono4YuHKy ma o0300possaeHHA mwodell. CmasneHHA 00 nobymoesozo ma
MPOMUC/108020 BOOOKOPUCMYBAHHA 8 YMOBAX Cb0200€HHA 8UMA2AE Pilly4ux 3MiH y 8idnosioHocmi 0o
30ca0 eKosoziyHoi 6e3neku. 3HaYHA  YacMuHA HacesneHHsA YKpaiHu He 3abe3rneyyemoscsa AKICHOR
numdorw e8o0or. Bidcmana cmpameais B8000CMOMCUBAHHA Yy npomucaosocmi 8 YKpaiHi
Xapakmepusyemocs, seaukumu ob’emamu ckudy cmivyHux 600. CmaHUuii 800004UWEeHHA nompebyomes
HosuUX MiOx00i8 8 MPOEKMyB8AHHI 3 ypaxy8aHHAM peasili cb0200eHHA Ma 8UMO2 €eKos102iYHoi be3neKu,
WIASIXOM 8MiNE€HHA CYY4aCHUX pecypcoephekmusHUX mexHos10.ill 800004UUEHHS.

Mpedomem HasvanbHOi OucyunaiHu «l[IpOEKMyB8aHHA OYUCHUX Ccropyd ma cucmem
B8000KOPUCMYBAHHA» — MPOEKMYBAHHA OCHOBHUX CMOPYO CMAHUii 04UWeHHA 800 pi3HO20 2eHe3ucy ma
peanizayia Cy4acHux pecypcoephekmusHUX «4UCMuxX» MEXHOAO0RIl HA CMAHUiAX 800004UWEHHA ma
8000Mi020mosKu.



Y 3HayYHil mipi supiweHHA 0aHoi npobaemu byde su3HaYaMUCL pieHEM Mi020MOBKU haxisuis, AKi
npayrome y 2any3i OXOPOHU HABKOAUWHbLO20 cepedosuuwa, BK/AYAKYU YCMAHOB8U YrpassiHHA
eKos102i4Ho0 be3rneKkoro Oepxcasu, HayKosi ycmaHo8U Ma opaaHizayii, nionpuemcmaa.

Lna ycniwHoz20 supiwieHHs 3a80aHb 3axucmy ma 36epexeHHA npupooHUX 800HUX eKocucmem
¢gaxisui marome 8inbHO 80a100imu iHhopmayiero, po3ymimu npouyecu, wo 8i06ysaromMbCs 8 OYUCHUX
crnopydax cmaHuiti 800004UWEHHSA, MA 3HAMU 8UMO2U BUKOPUCMAHHA ma 003y8aHHA peazeHmis, Wo
BUKOPUCMOBYIOMbCA 8 MPOUECax OYuWeHHA 800u; eMimu obupamu MmexHO/02il0 80000YUUWEHHA 3
YPAaxyB8aHHAM Cy4acHUX meHOeHUili ma Haykosux po3pobok 8 OaHil 2any3i; 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 € hOpMYBAHHA y cCmyOeHmie KOMIAeKcy 3HaHb 8 obaacmi
Cy4acHUX mexHos102ili 8000Mi020MOBKU MA 800004UUW,EHHA, KOMMAEKCY YMiHb6 MA HABUYOK, HeobXiOHUX
014 06rpyHmMosaHo20 subopy ma NPOEKMYB8AHHA CMAHYili B0000HUWEHHA 8 3aaAeHHOCMI 8i0 8UXIOHO20
CKnady 800U, A MAKOX  Po3pobKU  pecypcoedheKMUBHUX  MEXHOA02ili  MPoMUCA08020
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 nNpoeKmMHy ma pobodyy mexHiYHy OOKymeHmauio y eanysi
MPUPOOOOXOPOHHUX MeXHOA0oRIl, CKAadamu KOHCMPYKMUBHI cxemMu 3 esneMeHmamu
06100HAHHA ma npomucnosux bydisensb, oghopmaamu 3aeepuieHi NPOEKMHO-KOHCMPYKMOPCLKI
pPO3pO6KU;

- 30amHicmb 800CKOHAMKOBAMU, MPOEKMYBAMU, Peasizogysamu ma ekcrnayamysamu mexHonoail
ma 0671a0HAHHA 0YUWEHHA ma nepepobKu suxiOHUX 2a3ie, cmiYHUX 800 ma meepoux 8ioxodis.

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

cucmem B8000KOPUCMYBAHHA», cmydeHmMuU nicaa ii 30CB0EHHA MaAOMb MpPodeMoHCcmpysamu maki
Mpo2pPamMHI pe3yanbmamu HaB8YAHHA:

- po3s’azysamu npobaemu y cgepi 3axucmy HABKOAUWHbLO20 cepedosuwya i3 3aCmocy8aHHAM
302anbHonpuliHAMUX ma/abo cmaHOapmMHux nioxodie ma MiIMHAPOOHO20 | 8iIMYU3HAHO20
docsidy;

- 3acmocosysamu Memo0o0sa02ii ma mexHos102ii MPOEKMYBAHHSA, peani3auii ma e8rnposaoHeHHs
MpPUPOOOOXOPOHHUX MexHOA02il ma 061a0HAHHA, 30ilCHB8AMU MPOEKMHO-KOHCMPYKMOPCLKY
disinbHicme;

- 30ilicHIoBamu mexHos02iYHi ma 2i0passniyHi  Po3paxyHKU O4YUCHUX Cropyod, cKkaadamu
eHepeemuyHul ma mamepianeHuli 6anaHC anapamis, BUKOHy8amu napamempuyHuli
po3paxyHoK 061a0HAHHSA, 0bupamu munogi KOHCMPpYyKUii y 6ydisHUUMEI, CKAadamu eeHepasbHi
MAQHU MPOMUCA08UX NiONPUEMCMS;

- po3pobasmu mexHOA02Ii, 8UKOpuCcmosysamu npouecu ma anapamu, wo 3abesneyyromeo
epekmueHe pPo30ineHHsA, KOHUEHMPYBAHHS, 8UAYYEHHS, OeCmpPyKUi0 WKIiOAUBUX OOMIWIOK Y
B00HUX cucmemax i 2a308uUx cepedosuulax, nepepobKy ma ymusizayiro gioxodis.

2. [pepeksizumu ma nocmpeKeizumu ucyunaidu (Mmicye 8 cCmpyKmypHo-102i4Hili cxemi HABYAHHA
30 8i0N0BiIOHOI0 0CBIMHbLOIO NPO2PAMOIO)

BusyeHHs ducyunaiHu «[IpOEKMyB8AHHA OYUCHUX CrIOpyd ma cucmem 8000KOpPUCMYB8AHHA» 6a3yemMbcA
Ha 3acadax iHmeapauyii pPi3HOMAHIMHUX 3HAHb, OMPUMAHUX CMyOeHMamu fnpomsa2oM MPbOX POKie
bakanaspiamy npu eus4YyeHHi OUCUUMNAIH MPUPOOHUY020 MA [HHEHEePHO-MEXHIYHO20 CrPAMYBAHHS.
AucyunniHa  «[IpOEKMY8AHHA  OYUCHUX Ccropy0 ma cucmem  B8000KOPUCMYBAHHA» €
¢hyHOamMeHManbHOK OCHOBOIO, W0 Mae 3abe3neyumu pPo38°’A30HHA KOMMAEKCHUX npobaem e obaacmi
3axucmy 2iopocghepu, payioHasnbHO20 BUKOPUCMAHHA 800HUX pecypcie ma CrpAaMosaHa Ha 2auboke
rnepeocMucneHHA HOABHUX mMa CMBOPEeHHA HOBUX UinNiCHUX 3HAHb ma npogeciliHoi npaKkmuku.
3abe3neyye BUKOHAHHA KypCcOB020 MPOEKMY ma 6aKana8pCcbLKO20 MPOEKMY.



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 6aaaHCY HAO OCHO8i 8UXIOHUX OaHux ma b6:710K-cxemu

mamepianbHo20 6anaHcy

Po30in 3. BodonidzomosKa. [TpoeKmyeaHHA crnopyo peazeHMHo20 20cnodapcmea.
Tema 4. BusHa4eHHA nosHoi npodyKmusHOCMi CmaHyii 8000n1i020mosKu.

Tema 5. Po3paxyHoK cropyd peaz2eHmMHo20 2ocrnodapcmaa.

Tema 6. [IpoEKMyBAHHA 3Millys8adyis.

Po30in 4. [[poekmyeaHHA Kamep naacmieyeymeopeHHs. OcgimsaeHHs 800U.

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

Wapom 3mysneHo20 ocaody.

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. ®nomayjiliHe oyuweHHA so0u

Tema 14. Oyucmka 800u ¢hiomauiero. lpoeKMyB8aHHA HaNnopHoi hiomauiliHoi ycmaHo8KuU
Po30in 8. EnekmpoximiyHi memoodu oyuuw,eHHA so0u

Tema 15. Po3paxyHOK eneKkmpokoazynamopis nepioduyHoi ma b6esnepepsHoi Oii. Po3paxyHOK

en1eKmpoKoazayanamopie 0414 OYUWEHHA CmiYHuUX 800 8i0 xpomamis, gmopudis.

Tema 16. Po3paxyHOK enekmpognomamopie.
Po30in 9. [poekmysaHHA cnopyo O4YUWEHHA MPOMUC/AOBUX MA KOMYHAsAbHO-Mo6ymoesux

cmiyHuUx o0

Tema 17. [IpoEKMYBAHHA pewimok

Tema 18. [lpoekmy8aHHA MiCKOY108/108a4i8

Po30in 10. lMpoekmysaHHA cnopyod biono2iyHo20 oyuw,eHHA 800U
Tema 18. [lpoeEkmMyB8aHHA aepomeHkKis

Tema 18. [lpoekmMy8aHHA MemaHMeHKiI8

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. [ocibHUK onepamopa KaHAAI3ayiliHUX o4ucHUx crnopyd / 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.



Fomens M.A., PadoseHuuk B.M., LLabnili T.0. OcHoBU npoekmys8aHHs O4YUCHUX criopyd: Hasu.
noci6. — K.: TOB ,,IH¢podpyk”, 2013. — 175 c.

PadoseHn4yuk A.B., lomena M.[. ®izuko-ximiyHi memoou 0oo4vuujeHHA 800u. [Miopy4yHuK. — K.:
KoHOop-BudasHuumeo, 2016. — 264 c.

JAodamkoea nimepamypa

6.

8.

9.

10.

11.

12.

Fomens M.A., KpuceHKko T.B., OmenosuyK F0.A. Memodu ma mexHoso2ii o4uUeHHs CMiYHUX 800:
Haeu. noci6b. / — Cesacmonosns: IHcmumym adepHoi eHepzii ma npomucaosocmi, 2012. — 244 c.
fromena M.A., Taywko O.B.,, Kamaes B.C. Memodu4Hi 8Ka3i8KU 00 BUKOHAHHA Kypco8020
npoekmy 3 Kypcy «O4ucHi ciopydu. OcHosu npoeKkmysaHHA».- K.: TOB ,IH¢poOpyK”, 2012. — 173
c.

fomena M.[. OuucHi cnopydu. OcHosu npoekmysaHHA: Haeu. [oci6./ M.A. omens, T.B.
KpuceHrko, I.M. AelikyH.-K.: HTYY «K[l», 2007. 176 c.

A.K. 3anonecekull, H.A. Miwkosa-KnumeHko, |.M. AcmpeniH, M.T. bpuk, [1.l. [eo30uk, T.B.
KHa3bK08i. @i3UKO-XiMiYHi OCHOBU MmexHOos0e2ii oyuweHHA cmiyHux 800: [Midpy4yHuUK. — K.: Jlibpa.
2000 - 551 c.

3anecoKuli I.l.,, KnumeHko M.O. Ekonoeia ntoduHu: nidpyyHuk, -K: Akademis, 2005. - 288c.

Wabniti T.0.,PadoseH4uKk B.M. lomena M. []. 3acmocy8aHHA HOBUX peazeHmis | mexHon0e2ill 8
rnpomucnosomy 8000cnorusaHHi.- K.: IHgpoopyk, 2014. — 302 c.

Opnoe B.O. Bodonocma4yaHHA MpomMucaosux nionpuemcms: 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 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. EnekmpoHHuUl apxie HayKosux ma ocgimHix mamepiasnie Kl im. lzops Cikopcokoz20 —
ELAKPI URL: https://ela.kpi.ua
Has4yanbHuli KOHMeHm

5. MemoOuKa onaHy8aHHA HABYAAbHOI ducyunaiHu (0c8imHb020 KOMMNOHeHMa)
JlekyiliHi 3aHAMMA
JleKyiliHi 3aHAMMSA CrpamMo8aHi Ha:

HAOAHHA CY4ACHUX, UiniCHUX, 830EMO30AEMHHUX 3HAHb 3 ducyunaiHu «[TPOEKMYBAHHA O4UCHUX
cropy0d», pigeHb AKUX BUZHAYAEMbLCA YiIb0BOH YCMAHOBKOK 00 KOXHOI KOHKpemHoi memu;
3a6e3ne4yeHHsA 8 Npoueci nekyii meop4yoi pobomu cmyoeHmis crnifbHO 3 8UKAAOAYEM;

BUX0BAHHA y cmydeHmis npogpeciliHo-0inosux Akocmell i po38UMOK y HUX camocmiliHo2o
meopYo20 MUC/EHHS;

opmyB8aHHA y cmyoeHmie HeobxiOHo20 iHmepecy ma HAOAHHSA HArpaMKy 078 camocmiliHol
pobomu;

BU3HQYEHHA HA CYYaCHOMY PiBHI pO38UMKY HAYKU i mexHiKu 8 0b6aacmi npoekmy8aHHA OYUCHUX
criopyo, epekmusHUX MmexHOos102ill OYUWEHHA CMiYHUX 800, 8000Mi020MOBKU, MPOEKMy8aHHS
8000060pOMHUX MA 3AMKHYmMUX cucmem 8000KOPUCMYBAHHS;

8idobpaxceHHA mMemoOu4yHOi 0bpobku mamepiany (8udineHHsA 20/108HUX OYMOK i 0/0H(EHb,
niOKpecsieHHA BUCHOBKIB, MOBMOPEHHS iX Y Pi3HUX (hOPMYAHOBAHHSAX);

BUK/MAOAGHHA YiMKO | ACHOKO MOBOK0, PO3'ACHEHHSA 8CiX HOBO8BEOEHUX MEPMIHI8 | MOHAM®b,
docmynHicme 044 cripuliHammas aHoi ayoumopieto.

3/n

Haszea memu neKyii ma nepesnik 0CHOBHUX NUMAHb
(nepenik dudakmuyHux 3acobis, NOCUAAHHA HA Nimepamypy ma 3a80aHHA rodun
Ha CPC)

3micm ma o6caz2 npoekmy 2
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Bumozu 00 npoeKmy8aHHA 04UCHUX criopyd. 3micm MoACH8AAbHOT
3anucku. pagiuHi mamepianu.

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

3ae0aHHsA Ha CPC. Cy4acHi mexHosoeii 8000nid2omosKu.

Po3pobKka ma obrpyHmyeaHHA mexHoa02iYHOI cxeMu ovUW,eHHA 800U

Xapakmepucmuka npupoodHoi, cmiyHoi ma o4uuw,eHoi 800uU. BU3Ha4eHHs
HeobxiOH020 cmyneHA o4UCMKU 800U. Po3pobKka ma obrpyHmye8aHHA
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

3as0aHHA Ha CPC. TexHiKO-eKOHOMiYHe 06rpyHmMy8aHHA mexHonoail
80000YUUWEHHSA.

MamepianbHuii 6anaHc

BuxiOHi 0aHi 00 po3paxyHKy mamepianbHo2o banaHcy. baok-cxema
mamepianbHo2o banaHcy. Po3paxyHoK mamepiansHozo banaHcy. Tabauya
mamepianbHo2o 6anaHcy.

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

3ae0aHHA Ha CPC. Po3paxyHok mamepianbHo20 b6aaaHcy cmaHuyii
8000M1i020mMo8BKuU.

Bodonidzomoeka

Bu3Ha4eHHA nosHoi NPodyKmMusHOCMi CMaHyii 8000M1i020mMosKu.
Po3paxyHoK criopyd peazeHMHo20 20crnodapcmaa.

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

3as0aHHA Ha CPC. KoHcmpyKkmusHi ocobausocmi criopyod no
npu2omy8aHH0 ma 003y8aHHIO 8AIHA.

lpoekmysaHHA 3miwysadvie

Lo3ysaHHA peazeHmis. 3miwy8aHHA 800U 3 peazeHMamu. [IPOEKMYBAHHA
dip4yamo20 ma 8uxpo8020 8ePMUKANLHO20 3Milly8auya.

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

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

MpoekmysaHHA Kamep naacmieyeymeopeHHs

®opmysaHHA ocady 8 npouyeci Koazynayii. Po3paxyHoK Kamep
naacmisuyeymeopeHHs. lepezopodyami, suxposi, B00080POMHI Kamepu
rnaacmisyeymeopeHHA ma Kamepu naacmisyeymeopeHHs i3 3MyneHum
ocadom.

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

3ae0aHHA Ha CPC. KoazyntosaHHsA Koa0idie y B0OHUX cucmemax.

OcsimnaeHHA 800U 8i0CMOKOBAHHAM

BidcmotosaHHA 800U. 3AKOHOMIPHOCMI 8UCAOHEHHSA 3MYyneHUX OOMIUIOK Y
800i. [IpoEKMYBAHHA BEPMUKAAbHUX 8i0cMIiliHUKIB.

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

3ae0aHHA Ha CPC. TexHO02i4Hi 0OCAIOHCEHHA 0 BU3HAYEHHIO
2idpasnivuHoi KpyrnHocmi ocady.

lMpoekmyesaHHsA 8idcmiliHuUKie

lMpoekmyesaHHsA 8idcmiliHuKie. [opu3oHMAnbHI, padianbHi, MOHKOWaposi
8i0cmiliHUKuU.

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

3ae0aHHA Ha CPC. Po3paxyHOK 2i0poUuKIoHis.

lMpoekmyesaHHA nNpocsimaroeayi 3 3a8Ucaum wWapom ocady

lMpocsimneHHs 8o00u 8 wapi 3myaeHoz20 ocady. [IPOEKMYBAHHA
npocsima8ayis iz Wapom 3myneHo20 ocaoy.

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




3a80aHHA Ha CPC. PeaeeHmHe nom’aKuweHHa s00uU

10

OyuuweHHA 800U Ha MeXaHIYHUX hinbmpax

®dinempysaHHa 800u. [MosinbHi hinempu. MpuHyunu pobomu ma
MPOEKMYBAHHSA WBUOKUX hinompis.

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

3as0aHHA Ha CPC. MexaHi3mu o4uuweHHA 800U (inbmpysaHHA.
Ocobnusocmi pobomu weUOKUX Ma nosinbHUX ginempis.

11

YcmaHoeKu ioHO0ObMiHHO20 3HeconeHHA 800U

Mom’akweHHA ma  3He3cosneHHA 800u. OCHO8U  KamioHimHo20
nom’AKWeHHA 800U. 3He3ConeHHA 800U iIOHOOOMIHHUM Memodom. PO3paxyHOK
YCMQAHOBOK 3He3CoAeHHA 800U iOHHUM 06MiHOM.

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

3a80aHHA Ha CPC. OcCHOBHi MapKu KamioHimie ma aHioHimis, ix
CMpyKmMypa ma xapakmepucmuku.

12

®nomayiiiHe o4uuwjeHHA 800U

Ouucmka 8o0u piomauyiero. [poeEKMy8aHHA HAMiPHOI hriomayitiHoi
YCMAHOBKU.

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

3ae0aHHA Ha CPC. leaakmueauia 8o0u ¢haomauyiero.

13

EnekmpoximiyHi memoodu oyuwieHHA 800u. Po3paxyHoK
esleKmpoKoazynamopie ma eaekmpogpaomamopis
Po3paxyHoK esiekmpoKoaaysismopie 0458 O4UUWEeHHA CmiYHUX 800 8i0
xpomamis, gmopuodie. Po3paxyHoK enekmpogaomamopis.

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

3a80aHHA Ha CPC: [TpoEKMyB8aHHSA eneKmpoKoazynamopis 0415 04UCMKU
800U 8i0 MosiMepHUX CrOAYK.

14

Cnopyodu ovyuweHHA MPOMUCA08UX MA KOMYHAbHO-MO0Bymosux cmiyHux
800

MexaHiyHa ma 6ionoeiuHa o4ucmKa cmiyHux 800. OYUCMKA KOMYHA/1bHO-
nobymosux cmiyHux 800. KOMMOHY8AHHSA O4YUCHUX Criopyo.

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

3ae0aHHA Ha CPC. Cy4acHi mexHos0e2ii o4uWeHHA KOMYHA1bHUX CMOKi8.

15

MpoekmyeaHHA cnopyod oYUWEHHA KOMYHAAbHO-Nobymoesux ma
npoMucn08Ux CMiYHUX 800

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. lpoekmysaHHa 6bapabaHHUX CiMOoK ma mMiKpoginempis.

16

lMpoekmyesaHHA cnopyd oYuw,eHHA KOMYHAAbHO-Nobymosux ma
npomMucn08UX CMiYHUX 800

[poeKMy8aHHA MNiCKOB/108/1H08AaYi8 20pU30HMAIbHUX, AepPOBAHUX 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. [TpoekmyeaHHSA ycepedHo8auyis.

17

lMpoekmyesaHHsA cnopyd 6ioso2iyHO20 oYuw,eHHA 800U

Cnopyodu bionoziyHoi o4ucmku cmivyHux 800. 10219 3poweHHS ma
inempauii. bionoziyHi cmasKku ma OKUCA08aAbHI KAHAAU. AepomeHKU ma
bionoeiuHi pinempu. [MpoekmysaHHA criopyd b6iono2iYHOI 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 Cnopydu aHaepobHo20 o4uwjeHHa 800U 2
lpoeEkmy8aHHA MeMAHMEHKIB.
Jlimepamypa: [2] c. 189-191; [3] c. 166; [4] c. 140-143, [7] c. 142-145
3ae0aHHsA Ha CPC. criopydu 014 6ioximiuHoi nepepobku cmivyHux 800 8
MPUPOOHUX yMo8ax

Bcboeo 36

6. lMpakmuyHi 3aHAMMA

Y cucmemi npogpeciliHoi nidcomosku cmydeHmie no 0aHili QucyunaiHi NPAKMUYHi 3aHAMMA
3alimarome 50 % aydumopHo20 HOBAHMAMEHHA. bydyyu 00NOBHEHHAM 00 fEeKUiliHO20 KypcCy, 80HU
3a0Knadaromes i popmyrome ocHosU Keanighikauii 6bakanaspa e 2anysi ekonoeaii, a came 3axucmy 8o0olim
8i0 aHMpono2eHHO20 8raAuUBYy. 3Micm Yux 3aHAMb | MeMOOUKa ix NposedeHHA MO8UHHI 3abe3neyysamu
pPO38UMOK Meop4oi akmusHocmi ocobucmocmi. BoHuU po3susaroms HayKose MUCAEHHA | 30amHicme
Kopucmysamuca creyianbHOK mepMiHoao2iern, 0038074A10Mb nepesipumu 3HaHHA, Tomy OaHuli eud
pobomu sucmynae 8axausuUM 3ac060M 0MepamueHo20 380pOMHO20 38'A3KYy. [TPaKMUYHI 3aHAMMA
MOBUHHI BUKOHy8aAMU He mMIinbKU Mi3HasasnbHy i 8UXOBHY (byHKUil, ane { crnpusmu 3pOCMAHHIO
cmyoeHmig AK MeopYux NpayisHUKie 8 061acmi 0XOPOHU HABKOAUWHbLO20 MPUPOOHO20 cepedosulya.

OCHOBHI 30800HHA YUKAY MPAKMUYHUX 3GHAMb:

- dornnomozmu cmydeHmam cucmemamusysamu, 3aKkpinumu i no2aubumu 3HaGHHA Meopemu4Ho20
xapakmepy 8 0bsacmi po3pobKu ma npPoeKkmyeaHHA OYUCHUX Cropyo;

- Hasyumu cmyodeHmig npuliomMam eupiWeHHA MPAKMUYHUX 30800Hb, CrPUAMU 080s/100iHHIO
HABUYKAMU MA 8MIHHAMU BUKOHAHHSA PO3PaxyHKie, 2pagiyHux ma iHwux 8udie 3a80aHb;

- Has4yumu ix npayrosamu 3 HAYKOBOoH mMa O0BI0KOBOK simepamyporo, OOKYMeHMAuiero i
cxemamu;

- ghopmysamu 8MIHHA 84umucsa camocmiliHo, mobmo onaHogsysamu memoodamu, crnocobamu i
npulioMamu cCGMOHABYAHHSA, CAMOPO38UMKY | CAMOKOHMPOSHO.

Ha3zea memu 3aHAMMA ma l'lEpEﬂiK OCHOBHUX NUMAHb

Ne . .
3/n (nepenik dudakmu4yHoz20 3ab6e3nevyeHHs, NOCUAAHHA HA Aimepamypy ma 3a80aHHA Ha | [O0OuH
CPC)
1 Po3pobka ma obrpyHmyeaHHA mexHoA02iYHOI CXemMu oYuWeHHA 600U 2

Bubip ma obrpyHmygaHHA mexHO02i4HOI CXemMu O4UCMKU 800U HA OCHO8I 8UMO2 00
AKOCMi 800U Ma XxapaKkmepucmux npupooHoi 8oou.

Jlimepamypa: [4] c. 12-21.

3ae0aHHsa Ha CPC. Cy4acHi mexHonoeii 6e3peazeHMHO20 0c8imsaeHHsA 800U.

2 | Po3paxyHOK criopyd peazeHmMHo20 2ocrnodapcmea 2
BusHaueHHAa 003 peazeHmis. Po3paxyHok naow, cknady ma ob6’emy 6aceliHy 0ns
36epieaHHA peazeHmis.
Jlimepamypa: [4] c. 59-64; [7] c. 56-59.

3ae0aHHA Ha CPC. KoHcmpyKuii criopyd peazeHmHoz2o 20crnodapcmaa.

3 | Po3paxyHok cnopy0d peazeHMHo20 20cnodapcmea 2
Po3paxyHok 003u peazeHmis. Bubip 0ozamopis. [lpoekmysaHHSA 3miulysadyis
Jlimepamypa: [4] c. 59-70; [7] c. 59-65.

3ae0aHHA Ha CPC. KoHcmpyKuii 3miwyeayie 2idpaesniyHo2o ma MmexaHiyHo2o murly.

4 | Po3paxyHok Kamep naacmisyeymeopeHHs 2
[MpoekKmMys8aHHA nepeaopoo4acmux,8epmuKaIbHO-8UXPOBUX, B800080POMHUX KamMep
naacmigyeymeopeHHA.  PO3paxyHOK  KamMeprnaacmiguyeymeopeHHA i3 3MyneHUM

ocadom.
Jlimepamypa: [4] c. 70-75; [7] c. 67-72.
3ae80aHHA Ha CPC. Bubip KoHCMPpyKuii  peakmopa nrpu peanizauii npouyecis

2padieEHMHO20 KOa2ynoB8AHHS.




BiocmoroeaHHsA 800u. Po3paxyHOK gidcmiliHuKie

lpoekmysaHHA 8epmuKanbHUX 8i0cMiliHUKI8

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

3a60aHHA Ha CPC. TexHono2iYHe BU3HAYEHHA 2i0passaivyHOi KpynHOCMi MexaHiYHuX
OOMIWOK.

BiocmoroeaHHsA 800u. Po3paxyHoK 8idcmiliHuKie

Po3paxyHOK 20pu30HmManbHux (padianbHux) ma MOHKOWaposux 8iocmiliHUKie.
Jlimepamypa: [2] c. 155-162; [4] c. 80-85; [7] c. 77-82.

3ae0aHHsA Ha CPC. BusHa4eHHs 8epmuKanbHoi mypbyseHMHoI cknadosoi pyxy eoou.

Po3paxyHoK npoceimstosadvie i3 wiapom 3myneHoz20 ocady.
lpoekmysaHA npoceimsa08a4is i3 Wapom 3mysneHo20 0caody.
Jlimepamypa: [4] c. 87-89; [7] c. 83-87.

3ae0aHHA Ha CPC. ®inbmpysaHHA 800U 8 3a8UC/AOMY Wapi ocady.

MpoekmyesaHHA HAGhMo-, CMOs10- MA MacC/10Y106/1t08aYi8
Po3paxyHOK Haghmo-, cM0s0- ma Macsoy108/08a4ie
Jlimepamypa: [3] c. 175-177; [4] c. 87-89;[12] c. 63-67.
3ae0aHHA Ha CPC. KoanecyeHyis 30ni8 Haghmornpodykmis y 800i.

DinompyeaHHa 800U

lpoeKMyB8aHHA WBUOKUX MEXAHIYHUX hinbmpis.

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

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

10

TexHon02iYHi cxemu ioHOO6MIHHO20 oYUWEeHHA 800U

Po3paxyHoK ioHOOBMIHHUX YCMAHOBOK.

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

3ae0aHHsA Ha CPC. lMepepobka 8idnpaybos8aHux peeeHepayiliHux po34yuHis.

11

TexHon02iYyHi cxemu ioOHOOObMIHHO20 oYUWeHHA 800U

Po3paxyHOK ycCmaHOB8KU KAMiOHHO20 NOM’KWeHHSA 800U.

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

3ae0aHHsA Ha CPC. be38i0x00Hi ycmaHOB8KU iOHOObMIHHO20 Nom’aKWeHHsA 800U.

12

Cnopyou ¢pnomayiliHoi o4ucmku eodu

Po3paxyHoK  enekmpoganomamopis,  MNPOEKMYBAHHA  HAMIPHUX  aomayiliHux
YCMAaHOBOK

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

3a80aHHA Ha CPC. KoHCcmpyKuii HanipHux ma nHesMamu4Hux gaomayitiHux
YCMAHOBOK.

13

EnekmpoximiyHi memooOu oyuwjeHHA 800U

lpoekmysaHHA eneKmpoKoaaysiamopa nepioouyHoi Oii, esnekmpoKoaaynsamopa
be3nepepsHoi il

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

3a80aHHA Ha CPC. EnekmpoximivyHi ycmaHo8KU 015 8UAY4YEHHA Memasiae.

14

MpoekmysaHHA cnopyd OYUWEeHHA KOMYHA/AbHO-NO6ymosux ma npomMucnosux
CmivyHux 800

lMpoekmyBaHHSA criopy0 MexaHiYHOi 0YUCMKU cMiYyHUX 800. PO3paxyHOK ycepedHo8adyis
ma pewimok.

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

3ae0aHHA Ha CPC. Ymunizauyis ocadis 3 nep8uHHUX 8i0cmiliHUKi8.

15

MpoekmysaHHA crnopy0 OYUWEHHA KOMYHAsAbHO-NObymosux ma npomucaosux
CmivyHux 600

Po3paxyHOK ynoenreadis ricky.

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

3as0aHHA Ha CPC. Ymunizayia ocadis, 3ampumMaHUX Ha MicCKOy08/1t08a40X.

16

Cnopyou 6iono2iyH020 ovuUweHHA 800U




Po3paxyHoK oOHoCcmyneHegux aepomeHKie 8UmMUCH8a4i8. Po3paxyHOK aepomeHkie
3miwysadis.

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

3ae0aHHA Ha CPC. BUKOpucmaHHA aepomeHKie 3 OpOobHUM MYyCKOM QKMUBHO20 MYrly.
Ymunizauyis Ha0AUWKOB020 AKMUBHO20 Myy.

17 | Cnopydu bionoziyHo20 o4uuwjeHHA 800U 2
Po3paxyHOK MemaHmMEeHKi8, OKUC/AK8AAbHUX KaHAsIs.
Jlimepamypa: [4] c. 140-143; [9] c. 487-492.
3ae0aHHsA Ha CPC. Po3paxyHOK 2paHuU4YHO-00rnycmumozo cKkudy 3abpyoHeHs.

18 | ModynbHa KoHmpoavHa poboma 3 po3dinie 1-10 2
Bcvoeo 36

7. Camocmilina poboma cmydeHma
CamocmiliHa poboma cmydeHmis 3alimae 67 % 4vacy susvyeHHA KpeOUmHOo20 MOOYsA, BK/YAE
makoxc nidcomosKy 0o MKP ma 0o 3aniky. [onosHe 3a80aHHA camocmiliHoi pobomu cmydeHmis — ye
OMaHYyB8AHHA HAYKOBUX 3HAHb 8 0671aCMIi MPOeKmMy8aHHA OYUCHUX Cropyo, egheKmusHUX mexHOos0aill
OYUWEHHA CMiYHUX 800, 8000Mi020mMOBKU, MPOEKMYBAHHA 8000060POMHUX MA 3AMKHYyMuUX cucmem
B000KOPUCMYBAHHSA, WO He 88iliau y nepesik AeKUyiliHux numaHb, WASXOM 0cobucmozo nowyKy
iHgbopmauyii, popmysaHHS aKMuUBHO20 iHmepecy 00 meop4o2o nioxody y Has4asbHili pobomi.

No
3/n

Haszsa memu, wjo suHocumosca Ha camocmiliHe ornpauroeaHHA

Kinbkicmo
200UH CPC

Po30in 1. 3a2anbHi Nioxo0u ma npasuaa NPOEKMY8AHHA OYUCHUX cnopyod

TexHiKo-eKOHOMIYHe 06rpyHmMye8aHHsA MexHo102ii 00004UUEHHH.
Jlimepamypa: [4] c. 12-36; [12] c. 243-250.

Bumoeau 0o akocmi numHoi ma mexHiuyHoi 8o0u.

Jlimepamypa: [9] c. 27-33.

Po30din 2. Po3paxyHok mamepianbHo20 banaHcy

Po3paxyHok mamepiasnbHo20 6anaHcy cmaHyii 6000Mi02omosKu.
Jlimepamypa: [4] c. 36-56; [7] c. 33-36.

Po30in 3. BodonidzomosKa. [IpoekmyeaHHsA cnopyod peazeHmMHo20 2ocnodapcmea

Cy4acHi mexHosoeii 000Mi62omosKu.

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

TexHiKo-eKOHOMiYHe MOPIBHAHHA peazeHMHUX Memooie MOM’AKWEeHHA 800u.
Cy4yacHi mexHonoeii b6e3peazeHMHo20 0c8imaeHHA B800uU. TexHiKo-eKOHOMIYHe
MOPIBHAHHA peazeHmMHUx Memoodie MoM’sKweHHs 800u. KoHcmpyKuii crnopyo
peazeHmMHo20 2ocnodapcmeaa.

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

Po30in 4. lIpoekmysaHHA Kamep naacmusyeymeopeHHA. OcsimaeHHA sodu

KoHcmpykmusHi ocobausocmi criopyd no npu2omysaHH0 ma 003y8aHHKO 8ArHA.
Hacocu do3zamopu. KoHcmpykuii, xapakmepucmuKku. KoazyntoeaHHSA Konoidis y
B800HUX cucmemax. KoHcmpykuyii 3miwysadyie 2idpasniyuHo2o ma MmexaHiyHo2o
muny. Bubip KoHCmpyKUuii peakmopa rpu peanizayii npouyecie 2padieHMHoz20
KOQR2yH0BAHHA.

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

TexHos102i4Hi 00CNiIOHCeHHA M0 BUBHAYEHHIO 2i0pasaiYHoi KpyrnHocmi ocady.
Po3paxyHoK 2i0poyuKioHis. PeazeHmHe nom’akweHHa 800uU. BUsHa4YyeHHs
8epmMuKanbHoi mypbyneHMHoI cknadosoi pyxy sodu. PinempysaHHsa 800U 8
3asucnomy wapi ocady. Aezakmusayis eodu ¢aiomauicto. KoHcmpyKuyii HanipHux
ma nHesMamu4Hux psiomauyiliHux ycmaHosoK. KoanecueHuyis 30sie
Hagmonpodykmie y 800i.

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

Po30in 5. ®inempysaHHa eodu




5 | MexaHizmu ovuwieHHA 800u inempysaHHa. Ocobausocmi pobomu weudKkux ma
noeginbHux ginempis. KoHcmpyKuyii weuodkux ginempie 6e3nepepsHoi Oil. 4
Jlimepamypa: [4] c. 89-96; [9] c. 90-97; [12] c. 52-63.

P0o30in 6. loHHUli 06MiH

6 OCHOBHI MAapKU KamioHimie ma aHioHImIg, ix cCmpykmypa ma xapakmepucmuku.
BupiweHHs npobnemu ymunizauii pezeHepayiliHux po3yuHis. [lepepobKka
8i0NpayboBaAHUX  pezeHepauyiliHUX  PO3YUHIs. be38i0x00Hi  ycmaHo8KuU 4
iOHOOBMIHHO20 MoOM’AKWEeHHA 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 nHesmamu4HuUx ¢psiomayiliHux ycmaHOBOK.
Jlimepamypa: [4] c. 122-124; [9] c. 97-101.

Po30in 8. EnekmpoximiyHi memoou oyuuwjeHHA 800U

8 | [lpoekmysaHHA eneKkmpokoazynamopie 078 04YuCmKU 800U 8i0 MOAIMEepPHUX
crnonyK. EnekmpoximiyHi ycmaHo8KuU 0414 8uny4YeHHA Mmemarnis. 2
Jlimepamypa: [1] c. 233-237, [4] c. 109-122, [9] c. 403-408.

Po30in 9. [TpoekmyesaHHA cnopyd ovUWeHHA NPOMUCA0BUX MA KOMYHAAbHO-MO6ymMosux cmiyHuUx o0

9 Cy4yacHi mexHono2ii oYUWEHHS KOMYHAsnbHUX CMOKie. Ymusizayis ocadis 3

nepeuHHUX giocmiliHuUKis. Ymunizayis ocadis, 3aMpuUMaHux Ha
nickoynoenosa4yax. Po3paxyHoK epaHuU4YHo-00nycmumozo cKudy 3a6pyoHeHs. 6
Jlimepamypa: [2] c. 216-239; [3] c. 155-163; [4] c. 125-142; [6] c. 232-235, [9] c.

39-45,

Po30din 10. lMpoekmyeaHHA cnopyd 6iono2iyHo20 ovuw,eHHA eodu

10 | AepomeHKu 3 noniMepHUM 308AHMAXCEHHAM. BukopucmaHHa aepomeHkie 3
OpOb6HUM YCKOM QKMuUBHO20 Myny. Ymunizayia HA0AUWKOB8020 AKMUBHO20 4
myny.

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

11 | lMidcomoska 0o MKP 3

12 | MidezomosKa 00 3asiky 3
Bcboz2o 200uH 48

3a6e3neyeHHA NPO2PAMHUX pe3ynbmamie cKaadosumu 0C8iMHb020 KOMIOHEHMY

. MpakmuyHi ma nabopamopHi
lpoecpamHut A . . .
pesynbmam JlekyilHi 3aHAMMA 3aHAMmMs, iHOUBIOyabHi
30800HHA
po3e’azysamu npobaemu y Jlekyia 2. Po3apobka ma [Mpakmu4He 3aHAMMmMA 1.
cehepi 3axucmy | obrpyHmMy8aHHA MEXHOMN02iYHOI Po3pobka ma obrpyHmysaHHA
HOBKO/AUWHBLO20 cXemMu o4uUWeHHA 800u. MexHOs102iYHOI CXemMu OYUUWEHHA
cepedosuuya i3 s8olu.
30CMOCY8AHHAM
3020/16HONPUUHAMUX
ma/abo CMaHOapmMHUX
nioxo0ie ma MixHapPoOHoO20
i 8im4yu3HaHO20 00c8idy
3acmocosysamu Jlekuia 1. 3micm ma obcae lpakmu4He 3aHAMmMA 2.
memooosnoaii ma | npoekmy; Po3paxyHok criopyo
mexHOo02ii MPOEKMYBAHHA, Jlekuifi 5. lpoEKMyBAHHA peaz2eHmMHo20 eocrnodapcmesa;
peanizayii ma | 3miwysadis; lpakmu4He 3aHAMmMA 3.
8MpP0oB8AOHEHHA Jlekuyis 6. NpoekmysaHHA Kamep | Po3paxyHOK crnopyo
MpUPOOOOXOPOHHUX naacmisyeymeopeHHA; peaz2eHmMHo20 eocnodapcmesa;
mexHonoeili ma Jlekuia 8. [lpoekmyesaHHA [Tpakmu4He 3aHAMMA 4.




06100HaHHSA, 30ilicHroeamu
MPOEKMHO-
KOHCMPYKMOPCbKY
dianbHicmeo

s8iocmiliHuKis;

Jlekuyis 9. [lpoeKMyB8aHHA
npoceimsreayi 3 3a8UcaAUM WAPOM
ocady;

Jlekuis 11. YecmaHosku
iOHOOO6MIHHO20 3HeconeHHA 800U,

Jlekuyis 13. EneKmpoximidyHi
Memoou 0YUUeHHA 800U.
Po3paxyHoK
es1IeKmpoKoazynamopie ma
esiekmpogniomamopis;

Jlekyis 15-16. [lpoekmy8aHHA
cropyo0 o4YuweHHA KOMYHA1bHO-
nobymosux ma npomMmucao8ux

Po3paxyHoK Kamep
naacmisyeymeopeHHs;

[TpakmuyHe 3gHAMMA 5.
BiocmotosaHHA goou.

Po3paxyHoK siocmiliHUKie;
[TpakmuyHe 3gHAMMA 6.
BidcmotosaHHA 80o0u.
Po3paxyHoK siocmiliHUKie;

l[lpakmu4He  3aHAMMA 7.
Po3paxyHoK npoceimarosavise i3
wapom 3myneHo20 ocaoy;
lpakmuyHe 3aHAMMA 8.
lMpoekmysaHHA Hagmo-, cmoso-
ma mMacnoyn08eaYis;

CMivyHUX 800; [lpakmu4yHe 3aHAMmA _ 14-15.
Jleryifa 17. lMpoekKmMy8aHHA lpoeKmMy8aHHA criopyo
crnopyo 6i0n102i4HO20 OYUUWEHHA OYUW,EHHA KOMYHObHO-
8o0u; nobymosux ma npomMucao8ux
Jlekyia 18. Cnopyou CMi4yHUX 800;
aHaepobHo20 o4uUUW,eHHA 800U. lpakmuy4yHe 3aHAMmMA _ 16-17.
Criopyou bionoziuHoeo
oYuuleHHAa 8oou.
30ilicHrosamu Jlekyia 3. MamepianbHuli [pakmuyHe 3aHAMMA 2.
MmexHos102iYHi ma | 6anaHc; Po3paxyHoK criopyo
2iopasniyHi PO3PAaxXyHKU Jlekuisi 5. lIpoEKMyBAHHA peaz2eHmMHo20 2ocrnodapcmesa;
OYUCHUX criopyd, ckaaoamu | 3miwyseadyis; lpakmuyHe 3aHAMMA 3.
eHepeemuyHul ma Jlekuia 6. [IpoekmysaHHA kKamep | Po3paxyHoOK cropyo
mamepianoHuli 6aaaHC | naacmisyeymeopeHHs; peaz2eHmMHo20 2ocrnodapcmeasa;
anapamis, BUKOHysamu Jlekyia 8. [lpoekmyesaHHA lpakmu4He 3aHAMmMA 4.
napamempuyHuli giocmiliHuUKis; Po3paxyHOK Kamep
pPO3PaxyHOK  06/100HAHHS, Jlekyia 9. [lpoekmyesaHHA rnaacmisyeymaeopeHHs;
obupamu munosi | npoceimsawsa4i 3 3a8ucaum wapom | [lpakmuyHe 3aHAMMA 5.
KOHCMPpPYKYii y | ocaody; BiocmotosaHHsA soou.
byodisHuymei, cKknadamu JleKuis 11. YecmaHosku | Po3paxyHOK 8iocmiliHUKie;
2eHepanoHi MAQHU | iIOHOOBMiHHO20 3HeConeHHA 800U, [pakmuy4He 3aHAMMA 6.
npomucsaosux nionpuemcma Jlekyia 13. EnekKmpoximidyHi BiocmotosaHHsA soou.

Memoou 0YUUeHHA 800U.
Po3paxyHoK
esieKmpoKoazynamopie ma
enekmpogniomamopis;

Jlekyisa 15-16. [lpoekmy8aHHA
Crnopyo oYUUW,EeHHA KOMYHA/1bHO-
nobymosux ma npomMmuca08ux
CMi4yHUX 800;

Jlekyisa 17. [MpoekmMy8aHHA
criopy0d 6iono2iyHo20 o4YUUWEeHHA
800U,

Jlekuyia 18. Cnopyodu

Po3paxyHoK s8iocmiliHUKis;

l[lpakmu4yHe _ 3aHAMMA 7.
Po3paxyHoK npoceimatosadise i3
wapom 3myneHo20 ocaoy;
[pakmu4He 3aHAMmMA 8.
lpoekmysaHHA Hagmo-, cmoso-
ma mMacs0yn10808a4ie;

[Tpakmu4yHe 3aHAmMmsA _ 14-15.
lpoekmysaHHA criopyo
OYUWEeHHA KOMYHQ/1bHO-

nobymosux ma npomMucao8ux
CMi4yHUX 800;

aHaepobHo20 o4uUUWeHHA 800U. lpakmuy4yHe 3aHammsa __ 16-17.
Cnopyou 6ionoziyHo20
o4UUW,eHHA 800U.
po3pobaamu  mexHosoeii, Jlekuia 4. Bodonideomoska; lpakmu4He 3aHAMmMA 9.




8UKopucmosysamu
npoyecu ma anapamu, wo
3abe3ne4yyrome epekmusHe

p030ineHHs,
KOHUEHMpyBaHHH,
8U/TYYEHHS, decmpykKuito
WKidnusux  OOMIWIOK y

B0OHUX cucmemax i eazosux
cepedosuuiax, nepepobky
ma ymunizayito gioxodis

Jlekuia 7. OcsimneHHA 800U
8i0CMOIOBAHHAM;

Jlekuia 10. OuuujeHHs 800U HA
MEXAHIYHUX hinbmpax;

Jlekuis 12.
OYUWEeHHA 800U,

Jlekuia 14. Cnopydu oYuweHHs
MPOMUC/08UX MA KOMYHA/1bHO-
nobymosux cmivyHux 800.

®nomauitiHe

®inompysaHHsa sodu;
[lpakmuyHe 3aHaAmmsA 10-11.

TexHon02iYHI cxemu
iOHOOBMIHHO20 OYUWEeHHSA 800U,
[TpakmuyHe 3aHaAMmMsA 12.

Cropydu ¢pnomauiliHoi oyucmeu
800u;
[lpakmu4He
EnekmpoximivHi
oYuuleHHsA 8o0u.

3aHaAMmMA 13.
memoou

lMoaimuka ma KOHMponb
8. Monimuka Has4anbHoOi ducyunaiHu (0c8iMHb020 KOMMNOHeHMa)

lNMpasuna 8id8idysaHHA 3aHAMb Ma N08eGiHKU Ha 3AHAMMSAX
CmyodeHmu 30608°A3aHi bpamu aKMUBHY y4yacme 8 HABYAAbHOMY MPOUECI, HE Cri3HI8amMuca Ha
3aHAMMA ma He nponyckamu ix 6e3 Mo8AXCHOI MPUYUHU, He 3asaxxamu eukaadavy nposooumu
3aHAMMA, He 8i080aiKamucA Ha Oii, W0 He N08’A3aHi 3 HABYAbLHUM MPOUECOM.
Mpasuna npusHa4yeHHA 300X04y8aAbHUX Ma wmpadgHux 6anie

® 300x04y8asbHi 6AAU MOXYMb HAPAXOBYBAMUCL BUKAAOAYEM BUK/HOYHO 30 BUKOHOHHA MBOPYUX

pobim 3 OJucuyunaiHu abo 000aMK08020 MPOXOOMEHHA OH-AAlH nNpPoinbHUX Kypcie 3
OMpPUMAHHAM 8i0N08IOH020 cepmudpikamy:

- 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 % gi0 pelimuH2080i wKanu.
® wmpacghHi 6aauU 8 PAMKAX HABYAALHOI OUCYUNAIHU He nepedbayeHi.
Monimuka dednaiiHie ma nepecKnadaHbo
Y pa3i suHUKHEHHA 3abopaosaHocmell 3 HABYAAbLHOI OucyunaiHu abo 6yOb-AKUX GHOPC-MAHCOPHUX
obcmasuH, cmydeHmu Marome 38°A3amuca 3 8uKaada4yem o 0ocMmynHuUx (HAOAHUX B8uKkaadayem)
KaHanax 38°A3Ky 014 po368’a3aHHA npobaemMHUX NUMAHb MA Yy3200H(EHHA anzopummy Oili 0nq
8i0NpPAUOBAHHS.
Monimuka akademiyHoi dobpoyecHocmi
Mnaeiam ma iHwi ¢Gopmu HedobpoyecHoi pobomu Henpunycmumi. Lo naaziamy iOHoCcUMbCA
8i0CymHicmb ocusnaHb nNpu 8UKOPUCMAHHI OPYKOBAHUX MA eneKMPOHHUX Mamepianis, yumam, 0yMoK
iHwux asemopis. Henpunycmumi niOka3ku ma Crucy8aHHA nid 4ac HAMUCAHHA mecmis, rnposedeHHs
30HAMb, 30040 eK3aMeHy 3a iHWo20 cmyOeHma; KOMilo8aHHA Mamepianie, 3axuwjeHuUx cucmemoro
asmopcbKo20 npasa, be3 003801y asmopa pobomu.
Monimuka ma npuHyunu axkademiyHoi O0obpoyecHocmi eu3HaveHi y po3dini 3 Kodekcy uecmi
HauioHanbHo20 mexHiyHO20 yHisepcumemy YKpaiHu «KuigceKuli nonimexHiyHuli iHcmumym imeHi lzops
Cikopcbkozo». flemansHiwe: https.//kpi.ua/code
MonimuKka akademivyHoi NoeediHKU i emuKu

CmydeHmu marome b6ymu moaepaHMHUM, [M08aAXAMU OYMKYy OMOYyro4Yux, 3arnepevyeHHs
hopmynoeamu 8 KOPEeKMHiIl opmi, KOHCMPYKMUBHO niompumysamu 380pOmHuUli 38'A30K Ha
3aHAMMSX.

Hopmu emuyHoi nosediHKu cmydeHmie | npauisHUKie eu3HayeHi y po30ini 2 Kodekcy uecmi
HayioHanbHo20 mexHiYHO20 yHisepcumemy YKkpaiHu «KuiecbKuli nonimexHiyuHul iHcmumym imeHi lzopsa
Cikopcbkoz2o». flemaneHiwe: https://kpi.ua/code

9. Budu koHmponw ma pelimuHeoea cucmema oYiHIO8AHHA pe3yabmamie Has4yaHHA (PCO)
Po3nodin Has4asnbHO20 Yacy 3a 8UGAMU 30HAMb i 3a800HbL 3 OUCUUNIHU 32i0HO 3 PpO6OYUM HABYAbHUM
NAGHOM:


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

Has4anbHuli yac Po3nodin Has4anbHUX 200UH KoHmposnoeHi 3axodu
Cemecm . Jlaé. C (i
M p Kpedumu akad Jlekyii | lMpakmuyHi a CPC | MKP | PP emecmposu
200. pob. KOHMpOosb
7 4 120 36 36 - 48 1 - 3aniK

PelimuHa cmydeHma 3 ducyunaiHu cknadaemocA 3 6asie, W0 8iH ompumye 3a:
- pobomy Ha NPAKMUYHUX 3QHAMMSAX
- HAMucaHHA MOOYs1bHOI KOHMPOsbHOI pobomu.
CemecmposuM KOHMPOAEM € 3aiK.
Cucmema pelimuHzoeux (8azosux) basie ma Kpumepii OyiHIOB8AHHA
PelimuHe cmydeHma 3 KpedumHo20 MoOyss CKAadaemocA 3 banis, W0 8iH OMpPUMYE 3a:
®* Mpu KOHMPOobHi pobomu (00Ha 3anaaHosaHa 3a poboyum nsaaHom MKP nodinsemeocsa
Ha 3 pobomu mpusanicmio no 30 xeunuH);
e gicim sionosideli HO NPAKMUYHUX 3GHAMMAX;

Baeosuli 6asa 3a 00HYy KOHMpoasbHy pobomy — 20 6anis. MaxkcumanbHa KinbKicme 6asis 3a aci
KOHMponbHi pobomu dopisHroe: 1 6anie x 3 pobomu = 60 b6anis
Kpumepii oyiHHO8AHHA KOHMPOAbHUX PObim

MosHoma ma o03HaKu 8i0noesiodi banu
MosHa 8i0nosidb 20
Y 8ionoeidi He HagedeHO Opy20pPAO0HI YU 3aaexHi 8i0 OCHOBHUX napamempu 19-16
(mamepianu)
Y 8i0nosidi He HasedeHO MOA0BUHY OCHOBHUX | KinbKa Opy20pA0HUX 15-12

napamempie Yu 03HaK

Bidriosidb nosepxHesa b6e3 HanEXHO20 AHANI3Y Napamempis 11-7

Bidriosiob nosepxHesa 6e3 [MN0BHO20 PO3yMiHHA cymi, 6e3  aHanisy

. . 6-1
napamempis, Herio8HI BUCHOBKU

KoHmposnbHa poboma He 3apaxo8aHa 0

Bionogidi npu onumyg8aHHi Ha MPAKMUYHUX 3AHAMMAX.
Bazosuli 6aa — 5. MakcumasnbHa Kinbkicme 6aie Ha 8Cix NPAKMUYHUX 3aHAMMSX O0PIBHIOE:
5 6an x 8 8ion = 40 banis
Kpumepii oyiHro8aHHsA sidnosideli

MosHoma ma 03HaKu 8idnoesioi banu
lMosHa 8i0N08i0b HA 3aNMUMAHHA 5
Bionoeidb He docmamHb0 nosHa (He HasedeHo1-2 napamempis) 4
Y 8idnosidi He HasedeHo 1-2 napamempu 4u MOKA3HUKU, He 4YimKo 3
MOACHEHO 38°A30K Napamempis
Bidrnosiob nosepxHesa 6e3 HaBeOEHHA KOHKPemMHUX yMos, (hakmis, HeMae 1-2
BUCHOBKiI8
Bidriosidb He 3apaxosaHa 0

Takum YuHoMm, pelimuH208a cemMecmposa WKAAd 3 KpeOUmHOo20 MOOY/A CKAAOAE:
RC=3*20+5%*8=100 6anis

3a pe3ynbmamamu HaAs4YasbHOI pobomu 3a nepwi 7 MUXHI8 «ideanbHUli cmydeHm» Mae
Habpamu 40 6anis. Ha nepwili amecmauii (8-l muxodeHb) cmyoeHm ompumye «3apaxo8aHo», AKWO
liozo nomoyHuli pelimuHe He meHwe 20 6anis.



3a pesynemamamu Has4yanbHoi pobomu 3a 18 MuicHi8 HABYAHHA «ideanbHUl cmyoeHm» Mae
Habpamu 90 6anis. Ha dpyeili amecmauyii (16-0 muxcdeHb) cmydeHm ompumMye «3apPAxX08aHO», AKULO0
liozo nomoyHuli pelimuHe He meHuwe 40 6anis.
MakcumansHa cyma banise cknadae 100. [nd ompumaHHA 3aniky 3 KpeOumHoz20 MoOys
«asmomamom» nompibHo mamu pelimuHe He meHwe 60 b6anis.
CmydeHmu, Aki Habpanu npomsazom cemecmpy pelimuHe meHwe 0,6 R, a makox mi, xmo xo4ye
nidsuwumu  3az2anbHUll  pelimuHe, BUKOHYIOMb 000aMKO8Y KOHMPOsbHY pobomy. 3a80aHHSA
KOHMPOsbHOI pobomu micmame 3arnuUmaHHA, AKi 8iO0HOCAMbCA 00 pi3HUX po30inie KPeOUMHO20 MOOY/IA.
Mepenik 3anumaHeb HasedeHo y Po30ini 10.
3a080aHHA KOHMpOabHOI pobomu cKkAadaemsca 3 4 3anumaHb, Wo 8i0HOCAMbLCS 00 PIi3HUX mem
KpedumHoz20 Mmo0ynd. 3a NpasusbHy 8i0No8idb HA KOXHE NUMAHHA cmydeHmu ompumyroms no 5 basis.
Omce, MAKCUMabHA Kinbkicme 6asie 3a 3a71iK08y KOHMPOsbHY cKnadae 5 banis x4 = 20 6anis.
Cucmema oyiHIO8AHHA OKpeMUX MUMAHb 30s1iK080I KOHMPOAbHOI pobomu:

NoeHoma ma o3HaKu 8idnoeiodi banu
«BiomiHHO»: [ToéHa ma 8ipHa 8i0N08i0b Ha MUMAHHA 5
«/Jobpe»: Y 8i0noeidi He HasedeHO OOCMAMHbLOI KinbKocmi ¢hakmis, npuknadis, He 3.4
3pobsieHo 8UCHOBKIB, a60 Bonyuw,eHo oKpeMi HemoYyHoCMi;
«3a0osinbHo»: [JaHa YacmkKosa 8i0nogidb, KOHKpemHe hopMynHB8AHHA 30KOHIB Ma 12
mepmiHie siocymHe abo donyu,eHo epybi MomMunKu;
«He3a0do8inbHo»: [TumaHHA He 3apaxosaHe abo 8i0CymHe 0

Lna ompumMaHHA 3a1iKo80I OUiHKU, CyMa 8CiX OmpuUMaHux npomsaz2om cemecmpy pelimuHzosux 6asie R
nepesodumeoca 32i0Ho 3 mabuyero:

Kinbkicmo 6anie OuiHka
95...100 8IOMIHHO
85...94 dyxce dobpe
75...84 dobpe
65...74 3a008i1b6HO
60...64 00CMAaMHb0
RD <60 He3a008i71bHO
He suxkoHaHi ymosu donycky He donyujeHo

10. fJodamkKoea iHghopmauyia 3 ducyunniHu (0ceimHb020 KOMNOHeHMa)
Mpubnau3Huli nepenik numMaHs, AKi BUHOCAMbCA HA cemecmpoesulli KOHMpPOob
1. Hasecmu anzopumm 8U3HAYEHHA MOBHOI NMPOOYKMUBHOCMI CcMaHUii 800onidecomosKku, 003
Koa2ynaHmy ma eariHa.
2.  Onucamu mexHos02i4Hy cxemy ni6eomosKu numHoi eoodu.
3. Onucamu mexHOos02i4YHYy CXeMy pea2eHmMHO20 NOM SKUEHHSA 800U.
4. Onucamu mexHoso02iYHy cxemy iOHO0bMIHHO20 NOM’AKWeHHS Ma 3HECO1EeHHSA 800U.
5. Hasecmu anzopumm po3paxyHKy mamepianbHo2o 6anaHcy.
6. Oxapakmepu3ysamu OCHOBHI munu ma KOHCMPYKYii 3miwysadyis.
7. Hasecmu anzopumm po3paxyHKy 8epmuUKaabHUX 8UXPOBUX 3Mily8adis.
8. Hasecmu npuHyun pobomu i anzopumm po3paxyHKy nepe2opooyamux 3amiulysadis.
9. Hasecmu anzopumm po3paxyHKy 8epmuKanbHUX 8UXPO8UX 3Milly8adis.
10. [MoscHumu npuHyun pobomu i HaOBeECMU G/120PUMM PO3PAXYHKY epe2opodvyamux 3miwyeadyis.
11. Oxapakmepulysamu OCHOBHI murnu ma KOHCMPYKYii Kamep rnaacmisyeymaeopeHHA.
12. Hasecmu anzopumm po3paxyHKy rnepe2o0pooyamux Kamep rnaacmisuyeymeopeHHs.
13. Hasecmu anzopumm po3paxyHKy 800080pOMHUX KAMeEP NaAACMisyeymeopeHHs.
14. Hasecmu anzopumm po3paxyHKy Kamep naacmisyeymeopeHHs i3 3MyaeHum 0Cadom.
15. Hasecmu anzopumm po3paxyHKy 8epmuKasabHUX BUXPOBUX KaMep MaAacmisyeymaeopeHHA.
16. Oxapakmepusysamu rpoyec 8i0CMOBAHHA 3A8UCAUX PEYO8UH Y 800i.
17. Hasecmu anzopumm po3paxyHKy 8epmuKanbHUx 8i0cmiliHUKie.



18.

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

Hasecmu ocobausocmi KOHCMPYKyii ma onucamu npuHyun pobomu 8epmuKaabHUX
siocmiliHuKis.

Hasecmu anzopumm po3paxyHKy 20pu3oHMasnbHuUx 8iocmiliHuKis.

Onucamu npuHyun pobomu 20pU30HMANbHUX 8iI0CMIliHUKIB. BKA3amu Mex(i ix 3acCmocy8aHHA.
Hasecmu anzopumm po3paxyHKy padianbHux giocmiliHukis.

Hasecmu anzopumm po3paxyHKy MOHKoWwaposux siocmiliHUKie.

Hasecmu asnzopumm po3paxyHKy 2i0poyuKIoHis.

Hasecmu anzopumm po3paxyHKy oceimsaoeayis i3 3a8Ucsaum wapom ocady.

Hasecmu asnzopumm po3paxyHKy HamnipHUX gpaomayitiHux ycmaHOB8OK.

Hasecmu anzopumm po3paxyHKy enekmpogsomamopis.

Hasecmu anzopumm po3paxyHKy enekmpokoazynamopis nepiooudyHoi ma 6e3nepepsHoi Oii.
Oxapakmepu3sysamu ripouyec inompysaHHa 800u. [TopisHaMU rnosinbHi ma wWeuoKi ginempu.
Oxapakmepu3sysamu rnpoyec hinempysaHHA 800uU. Hasecmu 3az2anbHi rnoHamms O0aHO20
npouecy. MoacHUMU MexaHi3m inempy8aHH=.

Hasecmu anzopumm po3paxyHKy OpPeHAXHUX cucmemu WeUuodKuUx ginempis.
OxapaKkmepu3ysamu OCHOBHI Murnu ma KOHCMPYKUii wWeuoKux ginempis.

Hasecmu KoHCcmpyKuii ma onucamu npuHyun pobomu nosginbHUX inbmpis.

Hasecmu anzopumm po3paxyHKy uieudkux ginbmpis.

Oxapakmepusysamu npouec [0HHo2o o06miHy. O6rpyHmysamu (i020 30CMOCY8AHHA 8
mexHOos102iAX 3HeCONeHHA 800U.

Oxapakmepu3sysamu npouyec ioHHo20 0bmiHy. Cchopmyno8amu noHAMMA: KAMIoHIM, aHioHIM,
noniamghonim, copbuisa, peceHepayis, 0OMIHHA EMHICMb, MPOMUIOHU, KOIOHU, CenekmusHicmeo
ioHIiMy.

Hasecmu anzopumm po3paxyHKy ioHOOBMIHHUX ghinempis.

Hasecmu anzopumm po3paxyHKy eumpamu pedzeHmie Ha pez2eHepauyito iOHOOOMIHHUX
ginempis.

MoacHumu npuHyun pobomu ma onucamu KOHCMPYKYito HanipHoi ghiomauyiliHoi ycmaHo8Ku.
MoacHumu npuHyUn pobomu ma onucamu KOHCMPYKUito es1eKmpoKoazynamopa.

MoAacHumu npuHyun pobomu ma onucamu KOHCMPYKYito eaekmpogaomamopa.
Oxapakmepudysamu enekmpoximiyHi Memoou o4UUW,eHHA 800U.

Mpedcmasumu nopaooK, pexcum pobomu ma pezeHepauii ioHoO0bMIHHUX ginbmpis.

Hasecmu KoHcmpykuii ma onucamu rnpuHyun pobomu npoceimaeaya i3 3mMmysaeHUM Wapom
ocady.

Hasecmu anzopumm po3paxyHKy 8MmopuHHUX 8idcmiliHukie.

Hasecmu koHcmpyKuii ma onucamu npuHyun pobomu padianbHux 8iocmiliHUKis.

Hasecmu anzopumm 8u3Ha4YeHHsA 2iopasaiyHoi KpynHocmi ocady.

MopisHaMuU ocHo8Hi munu sidcmiliHukige. Onucamu npuHYuUn ix pobomu.

Hasecmu anezopumm 8u3HaYeHHA KOHUeHmMpauyii 3a8Ucaux pevyo8uH Ha 8xo0i y 8i0cMiliHUK.
Onucamu mexHo02iYHy cxemy O4YUWEHHA KOMYHAbHO-Mobymosux cmiyHuUx 800.
Oxapakmepudysamu pobomy cropyd MexaHiYHo20 OYUUWEeHHA KOMYHAsbHO-Mobymosux
CmivyHux 800.

Oxapakmepu3sysamu pobomy criopyd 6iosno2iuHo20 o4uU,eHHS 800U.

MosacHumu npuHyun pobomu ma 0CHOBHI MUMNuU aepomeHkis.

Hasecmu anzopumm po3paxyHKy peulimokx.

Hasecmu anzopumm 8U3HA4YeHHA pusedeHo20 Yucsaa xumesnis.

Onucamu npuHyun pobomu ma KOHCMpPYKUii nickoynosnrosadyis.

Hasecmu anzopumm po3paxyHKy 20pu30HMasnbHUX nicKoyn081108a4yis.

Hasecmu anzopumm po3paxyHKy MiCKOysa08/1108a4i8 3 Kpy2o08UM pyxom 800U.

Hasecmu anzopumm po3paxyHKy aeposaHuUX MicKoys108/08a4is.

Hasecmu anzopumm po3paxyHKy 00OHOCMyrneHesux aepomeHKi8 8UMUCHH08auYis.

Hasecmu anzopumm 8u3Ha4YeHHA rnaowji ckaaoy 015 3bepieaHHA peazeHmis.

Hasecmu anzopumm po3paxyHKy aepomeHKie — BUMUCHI8aYis.



62. Hasecmu npusHa4yeHHA, npuHyun pobomu ma an20pUMM PO3PAXYHKY PO3YUHHUX ma
sumpamHux bakie peazeHmis.

63. Hasecmu anzopumm 8U3HAYeHHA NaAoWw,i cknady 05 36epicaHHA peazeHmis.

64. Hasecmu anzopumm po3paxyHKy baceliHy 0518 MOKP0o20 36epiecaHHA peazeHmis ma sumpamHux
bakis.

65. Hasecmu anzopumm po3paxyHKy aepomeHKie 3mMillyeayie 3 pe2eHepayieo aKmugHOo20 Mysy.

66. Hasecmu anzopumm po3paxyHKYy 00OHOCMyrneHesux aepomeHkKie 3miulysadie.

67. Hasecmu anzopumm po3paxyHKy aepamopie aepomeHkKis.

68. Hasecmu anzopumm po3paxyHKy MemaHmeHKis.

69. 06rpyHmysamu subip 0671a0HAHHA 3HEBOOHEHHSA CUpUX ocadis.

Mpubnau3Huli nepenik NUMAHbL, W0 BUHOCAMbLCA HA MOOYsIbHY KOHMPOAbHY pobomy
YacmuHa 1

BapiaHm 1.

1. Hasecmu cknad Kypcoso2o0 ma OunaoMHO20 MPOEKMY.

2. Cehopmynrosamu subip ma obrpyHmMy8aHHA MexHO102i4HOI cxemu.

BapiaHm 2.

1. [Jamu 8U3HA4YeHHA XQPAKMeEPUCMUKAM MPupoOHOi 800U, sumo2am 00 oYuUeHoi 800U.

2. Hasecmu 3a02a7bHi MOAOMEHHA 8I0CMOKBAHHA 800uU. Onucamu mMmexHOM02i4HI Memoou
BU3HQAYeHHA 2i0pasniyHoi KpyrnHocmi ocady.

BapiaHm 3.

1. Hasecmu anzopumm po3paxyHKy mamepiasnsHo20 6aaaHcy.

2. Hasecmu 302a5bHi nonoxceHHA 3He3coneHHA 800u. [Ipedcmasumu 8ubip mexHo102i4HOI cxemu.

BapiaHm 4.

1. Hasecmu npasuna ogopmaeHHA 2pagiyHo20 mamepiany npoexkmy.

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

BapiaHm 5.

1. Hasecmu 3a2016Hi MONOHEHHA 3HE3APAHEHHA 800U.

2. Hasecmu anzopumm 8u3Ha4YeHHs raowi ckaadis npu cyxomy 3b6epieaHHi peazeHmis.

BapiaHm 6.

1. Hasecmu 3a2a/bHi N0A0HEHHA PinbmpyB8aHHSA 800U.

2. Hasecmu anzopumm po3paxyHKy b6aceliHie 0149 MOKpo2o 36epicaHHA pea2eHmis, pO34YUHHUX ma
sumpamsux bakis.

BapiaHm 7.

1. Hasecmu 3a2anbHi MonoxceHHsA iOHOOOMIiIHHO20 oYUUWEeHHA 800U.

2. Hasecmu anzopumm BU3HAYEHHA HEobxiOHO020 CMyrneHw O4YUWEeHHS 800U HA CMmaHyil
8000M1i020mMoBKuU.

BapiaHm 8.

1. [lMoacHumu pobomy nosinbHuUx ginempis.

2. Hasecmu anzopumm po3paxyHKy esekmpoghnomamopis.

YacmuHa 2
BapiaHm 1.
1. Hasecmu anzopumm po3paxyHKy dipyamux 3miwysadis.
2. Hasecmu anzopumm po3paxyHKy eneKmpoKoaz2ynamopad.
BapiaHm 2.
1. Hasecmu anzopumm po3paxyHKy 8epmMUKaAbHUX 8UXPOBUX 3Milly8ayie.
2. Hasecmu anzopumm po3paxyHKy HamMipHo20 gpsaomamopa.
BapiaHm 3.
1. Hasecmu anzopumm po3paxyHKy nepe2opooyamux 3miwysadis.
2. Hasecmu an2opumm po3paxyHKy 0C8imsr8adyis i3 3a8ucaum wapom ocaody.
BapiaHm 4.



1. Hasecmu anzopumm po3paxyHKY 8epMUKAAbHUX 8UXPOBUX KaMep rna1acmislyeymaeopeHHs.
2. Hasecmu anzopumm po3paxyHKy wWeuodKux ginempis.

BapiaHm 5.

1. Hasecmu anzopumm po3paxyHKy ioHOOBMIHHUX ghinempie.

2. Hasecmu anzopumm po3paxyHKYy 600080pPOMHUX KaMep raacmisuyeymeopeHHs.

BapiaHm 6.

1. Hasecmu anzopumm po3paxyHKy padianbHux 8iocmiliHukKis.

2. Hasecmu anzopumm po3paxyHKy enekmpogaomamopis.

BapiaHm 7.

1. Hasecmu anzopumm po3paxyHKy rnepezopooyamux Kamep naacmisyeymaeopeHHs.

2. Hasecmu anzopumm po3paxyHKy eopu3oHmManbHuUx eiocmitiHukie.

BapiaHm 8.

1. Hasecmu anzopumm po3paxyHKy Kamepu naacmisyeymeopeHHs i3 3a8Uc/AUM Wapom ocaoy.
2. Hasecmu anzopumm po3paxyHKy eepmuKasnabHUxX 8iocmiliHUKie.

YacmuHa 3
BapiaHm 1.
1. Onucamu mexHos02i4YHy cXxemy O4UCMKU CMiYHOi 800U BUPOOHUYMBA aMIaKY.
2. Hasecmu anzopumm po3paxyHKy pewimok.
3. Hasecmu anzopumm po3paxyHKy 00HOCMYyneHesuUx aepomeHKi8 8UMUCHI08AYIB.
BapiaHm 2.
1. Onucamu munogy mexHO/02i4HYy CXeMy 0HUCMKU KOMYHQ/1bHO-N0bymogux Cmokis.
2. Hasecmu anzopumm po3paxyHKy 20pU30HMAAbHUX MNiCKOY108110804i8.
3. Hasecmu anzopumm po3paxyHKy 00HOCMYyneHesux aepomeHKie 3miuysadis.
BapiaHm 3.
1. Oxapakmepusysamu criopydu MexaHiuHoi 04UCMKU CMiYHUX 800.
2. Hasecmu an2opumm 8U3HAYEHHA CMYNEHIO 04UCMKU CMIiYHUX 800.
3. Hasecmu an2opumm po3paxyHKy 08yxcmyrneHesux aepomeHkKis.
BapiaHm 4.
1. Onucamu mexHos02i4Hy CXemy O4UCMKU CMiYHUX 800U 8upobHUUMea narnepy.
2. Oxapakmepu3sysamu 6ion02iyHi cMasKu ma OKUCA0B8AbHI KAHAAU.
3. Hasecmu anzopumm po3paxyHKy aepos8aHUX MiCKOY/108/108a4ia.
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. /1.
doueHmom, K.m.H., lnywko O.B.
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