E HauioHanbHKUIA TEXHIYHWUIA YHiBEpCUTET YKpaiHK
ag «KUIBCbKWUW MONITEXHIYHUIA IHCTUTYT

imeHi ITOPA CIKOPCbKOIO»

MawwuH Ta anaparis
XimiuHunx i HapToNnepepobHUX
BUPOOHULTB

Mpouecu Ta 06n1agHaHHA XiMiYHOT TexHoaoTii — 2. ligpomexaHiYHi Ta MexaHiYHi npouecu

Po6oua nporpama HaB4YanbHOI gucuunniim (Cunabyc)

PiBeHb BMULW,0i OCBITU
Fany3b 3HaHb
CneuianbHicTb
OcsiTHA nporpama

Cratyc gucumnniim
dopma HaBYaAHHA

Pik niarotoBKku, cemectp
O6car aucuunainm

CemecTtpoBuii
KOHTPO/Nb/ KOHTPO/IbHI
3axoam

Po3Knapg 3aHATb

MoBa BUKNagaHHA
IHpopmauisa npo
KepiBHUKa Kypcy /
BMKNapgadiB

Po3mileHHA Kypcy

PeKBi3nTK HaBYa/ZIbHOI AUCUUNAIHU

Mepwuli (6akanaspcokuli)

13 mexaHiYHa iHXeHepisa

133 2any3ese mawiuHobyoysaHHA

Komn’rtomepHo iHmezposaHi mexHonoz2ii npoekmysaHHA 06/100HAHHA
XIMIYHOI iHHceHepii

HopmamusHa

0eHHa (oyHa/oucmaHruyitiHa)

3 Kypc, secHAHuUl cemecmp

210 200uH (54 — 200uH nekuii; 18 200UH — MPAKMUYHI;

18 200uH — nabopamopHi; 120 200uHu — CPC)

Exk3ameH

https://rozklad.kpi.ua/
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Mporpama HaB4YaNAbHOI AUCLUNANIHN

1. Onuc HaBYaNbHOI AUCLUMUNAIHMY, iT MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTu HaBYaHHA

BusyeHHs 0aHOi ducuyunaiHu 00380aAUMb cmydeHmMam 3aceoimu yHOAMeEHMAAbHI MOHAMMA
meopii nepeHeceHHsA KinbKocmi pyxy o0Hoga3HUx ma 6aeamogasHux oucrnepcHux cucmem. Lo3zeonumes
cehopmynosamu yAeneHHA wWooo criocobie po30ineHHA 2a308UX | PIOKUX cucmem y nosi Cusa MAMIHHS,
gidyeHmMposux cua ma 8 enekmpu4yHomy nosai. Cripuamume PO3yMiHHIO 3a1eHHOCMi ehekmusHocmi
po30ineHHA OucCnepcHUX cucmemM ma eHep2osuUMpPaAmM Ha peanizayito ybo2o npouecy. Po3ymiHHA
cymHocmi egpekmusHoOCMI 8usy4YeHHsA i3 ducnepcili YyacmuHoK, meHwux 10 Mkm. Po3wupumu ysasneHHsA
fpo npouecu nepemiuly8aHHA 8 pPiOKUX i CUMKUX cucmemax ma oceoimu MemoOUKU BU3HAYEHHS
OCHOBHUX Kpumepiie OUiHKU fAKocmi — eghekmusHocmi ma 3ampam eHepeii — iHMeHcusHocmi.
O3Haliomums i3 ocHogamu meopii NoOpibHeHHS ma ymosamu peanizauii maxkux rnpouecie 3a ymosu
BUKOHAHHA «30710mo20 npasuna noopibHeHHA». OB807100iHHA MemoOUKaMU PO3PaxyHKy 06/400HAHHA
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0718 2i0pomMexaHiYHUX ma MexaHiYHUX npouyecie 0038071UMb cmeopumu npogeciliHy 6a3o8y ocHosy 0718
ycniwHo20 po3pobaeHHA eHep2oehekmusHo20 061a0HAHHA Ma MiHiMi3ysamu (1020 MeMAnoEMHICMe.

Mpedmem HasyanbHOI ducyunaiHu

CucmemHuli nioxi0 w000 BUBYEHHA [POUECI8 NepeHeceHHA KifbKocmi pyxy 8 OucrnepcHUx
cucmemax i3 pi3HUM (a308UM CKAGOOM. PO3PAXYHKU eumpam eHepeii npu po30ineHHi ma
nepemiwly8aHHi HEoOHOPIOHUX CcucmeM, d MAKOX OCB0EHHA 6a308uUx MpPUHYUNi8 MNoOpPibHEHHS
mamepiasnis.

MincducyunninapHi 38’a3ku

Aucyunnina «lpoyecu ma 06aa0HAHHA XiMiYHOI mexHosnoeii — 3. FiOpomexaHiyHi ma mexaHiyHi
npouecu» rpyHMyemMosCa Ha Makux oucyunaiHax: npouyecy ma o06aa0HAHHA XiMiYHOI mexHosoeii — 1, 2;
meopemuy4Ha MEeXAHIKa;, meopia MAWuH ma MexaHizmie;, oemasi MAWuH, hi3u4Ha Ximis; MexaHiKa
mamepiasnie ma KOoHcmpyKuyid.

Memoto yiei HasyanbHOi OucyunaiHu € rpyHMoOB8He O03HalioMaeHHA cmyodeHmis i3
meopemu4YHUMU 3acadamu 2i0poOMexaHiYHUX MpPoyecie, BUSHAYEHHS yMO8 e(heKmuUBHO20 MposedeHHs
rnpouecy, 30CB0€EHHA MPAKMUYHUX HABUYOK PO3PAXYHKI8 2i0pOMEXAHIYHUX anapamie ma MAWUH i3
BUKOPUCMAHHAM KOMM tOMepPHUX mexHos102il.

OCHOBHI 3a80aHHA HABYAAbHOT QUCYUNAIHU

CmydeHmu nicaa 3aC80€HHA OUCYUMNAIHU Maromes Habysamu MaKux 3HAHb:

- Cy4yacHux nioxoois, memodie i MemoOuK, supiweHHA 3a0a4 rnpu NPoeKkmye8aHHiI, 06¢s1y208y8aHHI,
moolepHizauii ma ymunizayii 8ioxodie ximiyHux i HagpmonepepobHUX B8upobHUUMB 3 YyPAXYBAHHAM
b6a308ux npuHyunie meopii menaomacoobmiHy 8 npomucnosomy 0b6s1a0HAHHI Yepe3 2i0pOOUHAMIKY;

- cyqacHux nioxodis, memodie i MemoOuK, supiweHHA 3a0a4 npu esubopi i Nnidecomosyi cuposuHU,
OoMmpuMaHHi  npoldyKuii ma ymunizayii 8ioxodie ximiyHUX i HagmonepepobHUx eupobHUUME 3
ypaxyeaHHAM 6a308uUx MPUHYUMie meopii menaomacoobmiHy 8 npomucao8omy 0671A0HAHHI 4Yepes
2i0pOOUHAMIKY.

BidnogioHo 0o memu nidzomoska bakasnaspie suMazae nozaubaeHHA chopMo8aHUX y cmyoeHmis
KomnemeHmHocmedli:

- KOPUCMYYUCL  HAYKOBO-MEXHIYHOO  [Hpopmayieto,  HOPMAMUBHUMU  OOKYMEHMamu,
npogeciiHuMu 3HAHHAMU BUKOHY8aMU B8UPiWeHHA 3a0a4 Mpu MpoeKkmys8aHHi, 006Cay208y8aHHI,
moolepHizauii ma ymunizayii 061a00HAHHA XiMiYHUX | HagpmonepepobHUX 8UPOBHUYME 3 YyPaXy8AHHAM
b6a3o08ux npuHyunie meopii menaomacoobmiHy 8 npomuciosomy 06s1a0HAHHI Yepe3 2i0pOOUHAMIKY;

- KOPUCMYYUCL  HAYKOBO-MEXHIYHOO  [Hpopmayieto,  HOPMAMUBHUMU  OOKYMEHMAamu,
npogpeciiHUMU 3HAHHAMU CaMOCMIUHO BUKOHY8aMU 8uUpiweHHA 3a0a4y npu MpoeKmysdHHi ma
MoOepHi3auii 0b6aAa0HAHHA XiMiYHUX | HagpmonepepobHUx 8uUPobHUUME 3 YpPaxyeaHHAM 64308uUx
nNpUHYUnie meopii menaomacoobmiHy 8 npomMuca080mMy 0671A0HAHHI Yepe3 2i0poOUHAMIKY;

- KOPUCMYKYUCb  HAYKOBO-MEXHIYHOO  [HpOpmayieto,  HOPMAMUBHUMU  OOKYMEHMamu,
npogpeciiHumMu 3HAQHHAMU BUKOHys8amu eupiwieHHsa 3ada4 rpu nidbopi ma nidzomosyi cuposuHU,
omMpumMaHHi  npoldyKuii ma ymunizayii 8ioxodie ximiyHux i HagpmonepepobHuUx eupobHUUME 3
ypaxyeaHHAM 6a308UX MPUHYUMi8 meopii menaomacoobmiHy 8 mnpomucaos8omy 0671A0HAHHI 4Yepes
2i0poduHamiry;

- 3acmocosysamu  mMemoou KOMM'tomepHO20 [HHUHIPUH2Y 3 BUKOPUCMAHHAM CreyiaanbHo20



npozpamHoz2o 3abe3nevyeHHA, BUKOHYy8AMU KOMIM'tomepHe MnpoeKmy8aHHA 06/AA0HAHHA XiMiYHUX |
HagmonepepobHuUx s8upobHUYUME 3 ypaxysaHHAM 6a308uX NpuHYyUMNie meopii menaomacoobmiHy yepes
2i0pOOUHAMIKY.

2. TpepeKBi3uTU Ta NOCTPEKBI3UTU AUCLUNAIHM (Micue B CTPYKTYPHO-NOriYHIA cXemi HaBYaHHA 3a
Big4NOBigHOI0 OCBITHLOIO NPOrpPamolo)

Mpepekesizumu: 30amHicmb 3acmocosysamu 3HAHHA HA MpaKmuyi npu ouyiHyi memodis
PO3PAxyHKY 2i0pOMEXAHIYHUX MPoyecie, HABUYKU BUKOPUCMAHHA IHopMayiliHux ma Kommn’rtomepHuUx
mexHosoeill, 30amHicme 00 MOWYKY, ONPAYOBAHHA MA QHAMI3Yy 3 Pi3HUX Oxcepes, 30amHicmo
30cmocosyeamu 3HOQHHA PO OCHOBHI (hi3UKO-XIMiYHI 3aca0u MexHOs02iYHUX MPoyecie XimiyHOT
iHMceHepil.

Mocmpeksizumu: 30amHicme 3acmocosysamu 3HAHHA 0714 MPAKMUYHO20 8upilleHHA 3a0aY,
noe’a3aHux i3 HAOAHHAM [HHOBAUIUHUX MexHIYHUX pileHb Wo000 NposedeHHA 2i0pomMexaHiYHUX
npoyecie ma subopy anzopummy (io2o peanizayii, 30amHicme 3acmocosysamu KoM’ tomepu308aHi
cucmemu po3paxyHKy 078 06rpyHMy8aHHS MexHiYHUX pilieHb Wo00 yOOCKOHA/AEHHA ICHYH4Y020
067100HaHHA 08 nidsuweHHa (o2o eHepeoeghekmusHocmi, 30aMHICMb OYiHIOBAHHA MEXHIKO-
eKOHOMIYHOI eghekmusHOCMi cucmem ma ix CKAAOHUKI8 HA OCHOB8I 3ACMOCYBAHHA QHAAIMUYHUX
memoodie ma aHanizy aHasaoz2ie, 30amHicme npulimamu piweHHA Wo00 8ubopy KOHCMPYKUIUHUX
mamepianie 0519 cm8opeHHsA iHHO8AYiliH020 06/1A0HAHHSA.

Micna onaHy8aHHA HAB4YAAbHOI QUCUUNAIHU cCMmyOeHmu 3MOXYymb 8UKOPUCMOB8Y8AMU 3HAHHSA 3
GyHOameHmManbHUX OucyunaiH ma mamemamuyHuli anapam 048 peanizauii  npogecitiHo-
npoginbo8aHUX 3HAHbL | MPAKMUYHUX HABUYOK O/18 8UPIWEHHA 3a800Hb CUCMEMHO20 [HMCUHIpiHeYy 3i
CmeopeHHA echeKMUBHUX MPoyecie ma iHHos8auyiliHo2o 06/1a0HAHHA 0414 ix peanizayii.

3. 3micT HaBYaNbHOI AUCUUNNIHN

JlekyiliHi 3aHamMms
Po30din 1. [idpomexaHivHi npoyecu
Po30din 2. MexaHi4Hi npoyecu

lMpakmuyHi 3aHAMMA

Po3paxyHoK nuaoocadxcysasibHOi Kamepu (2a308020 8iOcmiliHUKa).
Po3paxyHOK YUK/OHQ.

Po3paxyHOK 2i0pOyUKIOHY.

Po3paxyHoKk cmpiykosoeo sakyym-ghinempa.

Po3paxyHok bapabaHHO20 8aKyym-ginbmpa.

Po3paxyHok yeHmpugbyau gidcmiliHozo muny.

Po3paxyHoK inempyroyoi ueHmpugyau.

Po3paxyHoK piOUHHOI MiliasnKu.
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Po3paxyHok anapamy i3 nceesdo3pioneHuUM Wapom.
10. Po3paxyHoK w0Koeoi OpobapKu.

11. Po3paxyHoK 8asK080i OpobapkKu.

12. Po3paxyHok bieyHis.



13. Po3paxyHOK Kysn608020 M/UHA.

JlabopamopHi 3aHamMms

1. focnioxceHHA pyxy piOUHU 8 KAHAAAX.

2. [ocnidxceHHA npouecy 0ca0HeHHA 8 Mosi CUn MAXIHHA.

3. focnidxceHHs pobomu ghinempyrouoi yeHmpughyeau.

4. focnidxceHHs pobomu miwanKu 0718 nepemiuly8aHHA PiouH.
5. focnidxceHHs 2i0poOuHamiKu rncesdo3pioxceHo2o wapy.

6. [ocniornceHHs pobomu wjokoeoi OpobapKu.

7. docnioreHHa pobomu easnkosoi 0pobapKu.

4. HaBuanbHi matepianu Ta pecypcu
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HaevanvHuili KOHMeHM

5. Memoduka onaHye8aHHA Ha84YAAbHOI ducyunaiHu (0c8iMHbL020 KOMMOHEeHMa)
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NeKuiiHi 3aHATTA

JlekyiliHi 3aHAMMA CrnpAMo8aHi Ha:

HAOAQHHA CY4YaCHUX, UYiniCHUX 2aubOoKUX 3HAHb 3 OUCYUMIHU, PiBeHb AKUX BU3HAYAEMbLCA
UifboBOK YCMAHOBKOK 00 KOXHOI KOHKpemHoi memu;

3a6e3ne4yeHHA 8 npouyeci pobomu KpumMu4Hoi meop4oi pobomu cninbHO 3 8UKAAOAYEM;
BUXO0BAHHA Yy cmydeHmig npogeciliHux AKocmeli ma po38UMOK y HUX CaMOoCmiliHo20 Mme8op4y020
MUC/AIEHHSA;

yceidomneHHA ceimosux meHOeHyili po3sumky Hayku 8 obaacmi iHmeHcugikayii npouyecis
menao-macoobmiHy 8 npomucsiosomy 06s1a00HAHHI Yepe3 2i0poOUHAMIKY;

ycsioomneHHA memodie 06pobKu iHhopmayiliHux pecypcie ma 8u3HaYeHHA OCHOBHUX HAMPAMKI8
w000 8UPIWEHHA KOHKPEMHUX HOYKOBO-MEXHIYHUX 300aY.

Haszea memu neKyii ma nepesik 0CHOBHUX MUMAHb Kinoxi
. . . inoKicme
(nepenik dudakmuyHux 3acobie, NOCUNAHHA HA nimepamypy ma 3a80aHHA

200UH
Ha CPC)

2 3

Po30in 1. FiOpomexaHiyHi npoyecu

Tema 1.1 Bcmyn. 3a2anbHi N0n10MeHHA

Hasodumesca xapakmepucmuka oucrnepcili y 3anexcHocmi 8i0 azpe2amHo20
cmaHy oucnepciliHo2o cepedosuw,a ma oucnepcHoi ghasu.

Jlimepamypa [1,2,3].

3a80aHHA Ha CPC: Hasecmu memoOuKu 8U3HAYeHHSA OUCMEePCHO20 CKAAaody
nuny.

Tema 1.2 MexaHiyHe ovyuw,eHHA 2a3ie

Po3znaHymo ¢hizuyHy cymHicme npouecie npu po30ineHHi He0OHOPIOHUX
2a0308ux cucmem 'y Qi3u4HUX MOAAX Pi3HOI npupodou: epasimayiliHomy,
8I0UEHMPOBOMY MA es1eKMmpPocmMamu4YHoOMy, d MAKOXC Npu Ginempauii Yepes
rnepezopodKy ma 3aCmocy8aHHi Memodie « MOKPO20» 2a3004UU,EHHA. 16

Jlimepamypa [1,2,3].

3a80aHHA Ha CPC: 3a mamepianamu 02710y 8iMmYU3HAHUX Ma 3apyBiHCHUX
nameHmis subpamu o o0HIli KOHCMPYKUIT 3 KOXHO20 criocoby oYuweHHAa ma
nposecmu Kpumu4yHuUl aHasni3.

Tema 1.3 Po30ineHHA HEOOHOPIOHUX piOKUX cucmem

Po3znaHymo ¢pizuyHy cymHicme npouyecie po30ineHHA HEOOHOPIOHUX
piOkux cucmem nid Oiero pywiliHux cua pisHoi npupodu: 2pasimayii ma
gidueHmMposuUx, a MAaKox npu inempayii. O3HalioMAeHHA i3 OCHOBHUMU
KIHEMUYHUMU  XApaKkmepucmukKamu 1pu  pi3HUx crnocobax opeaaHizauii.
lNosacHeHHA meopemuyYyHUX 3acad npouecy po30ineHHA Yy 2i0POUUKAOHAX.
PopmyntoBaAHHA YABAEHHA MpOo npoyecu po30ineHHA y ueHmpugyaax 2
giocmiliHoeco ma inempyroyozo munis. Habymms Hasukie pPo3paxyHKy 6
sumpam eHepeii 0a5 nposedeHHs npouecy. OnaHy8aHHA MemoOUuKamu 0114
PO3PAxyHKY ueHmpugye pizHo2o muny. Po32naHymo ¢i3uyHi 3acadu npouyecy
nepemiwysaHHa piOuH. O3HAlUOMAEHHA i3 MemoOUKaMU  8U3HAYEHHS
epekmusHocmi ma iHMeHCUBHOCMI MpPouecy, WO BU3HAYAE PAUIOHANbHY

obnacme nposedeHHsA npouyecy. HasedeHo ¢hizuuHy cymHicme ma ocobausocmi

83aemo0ii  ducnepcHOi  ¢a3u  ma  CcyuinbHo2o  cepedosuwd  rpu




ncesdo3pioxceHHi. [loHAMMA npo Yucao ces0o3piOHEHHA ma ymosu
peanizauyii akmueHoi 2i0poOUHAMIKU npu 0OHOPIOHOMY Ma HEOOHOPiIOHOMY
nces0o3piomeHHi. OnaHy8aHHA MemoOUKU pO3paxyHKy anapamis.
Jlimepamypa [1-14].
3a80aHHA Ha CPC: 3a mamepianamu 027170y 8iMYU3HAHUX Ma 3apybiHHUX
nameHmie obpamu no O00HIli KOHCMPYKUii anapamy 078 KOMHO20 3
pO32/8HYMUX Npoyecie ma nposecmu Kpumu4Hul aHasnis.

Po30in 2. MexaHiyHi npoyecu

Tema 2.1 [MoOpibHeHHA meepdux mamepianis

Po32a19Hymo 0oCHOBHI MOHAMMSA, 8U3HAYEHHA Ma Kadcugikayito npouecie
noopibHeHHA. [loAcHeHo cymHicmos 2inome3 noopibHeHHA. Po3z2aaHymo
crnocobu nodpibHeHHA ma HagedeHO OCHOBHI 8UMO2U 00 MAWUH NoOpPibHeHHA.
HasedeHo npuHyun pobomu MAWUH 8esUKo20, cepedHbo20 ma OpibHo20
noopibHeHHA. O3HaliomneHo i3 6308010 MeMOOUKOK PO3PAXYHKY MAUWUH 014
nodpibHeHHA. P032A8HYMO KOHCMPYKUii MauHie ma o03HaliomneHo i3
MeMOoOUKAMU PO3PAXyHKY Kys1b0B8UX MA 8i6POMIUHIB.

Jlimepamypa [1,2,3].

3a80aHHA Ha CPC: 3a mamepianamu 027170y 8iMmYU3HAHUX Ma 3apybiHcHUX
nameHmie obpamu no 00HIl KOHCMPYKYii mawuH 018 nodpibHeHHA ma
nposecmu Kpumuy4yHuUl aHasni3.

Tema 2.2 CopmysaHHA mMa Kaacugikayis meepoux mamepianie

Po32naHymo 302a7bHi MOAOMEHHA ma cxemu Kaacugikayii meepoux
mamepianie 3a 0ornomozoto 2poxomig. Po3enaHymo pi3udHy CcymHicme
npouecie Kaacuegikauii:

- eidpasnivyHoi

- rosimpaHoi

- M@2HimHoi
ma HaseOeHO MemoOUKU PO3PAXYHKY 011 ix nposedeHHs.

Jlimepamypa [1,2,3,4].

3a80aHHA Ha CPC: 3a mamepianamu 02710y 8iMYU3HAHUX ma 3apybixcHUX
nameHmise obpamu no 00HIll KOHCMPYKYii 0718 KOXHOR20 i3 po32AgHymux murnis
npouyecy Kaacugikauii ma nposecmu Kpumu4HuUl aHani3.

Bcboeo 54

MpaKTuUyHi 3aHATTA

MosuHHi donomazamu cmydeHmam Habysamu yMiHb 30CMOCO8YBAHHA MEOPemMuUYHUX 3HAHb Mpu
PO3PAxyHKY 06/00HAHHSA 018 Npo8edeHHA 2i0pOMEXAHIYHUX MaA MEeXAHIYHUX poyecis.

OCHOBHI 300a4i YUKAY NPAKMUYHUX 30HAMb:

—0ornomozmu cmydeHmam cucmemamu3sysamu i no2aubumu 3HGHHA MeopeMmuUYHO20 Xapakmepy
8 obs1acMi nepeHeceHHs KibKocmi pyxy 8 OUHAMIYHUX OUCMepCHUX CUCMeMax;

—Crnpusmu HABYAHHIO CMyOeHmis Memo0os02ii 8U3HAYEHHSA AiMImyroYux ¢hakmopie npouecie
pO30inieHHA ma nepemiwly8aHHA 8 OUHAMIYHUX CcUCMeMax, 4 Mmaxkox« rnpu noopibHeHHi meepoux
mamepianis;

—opmysamu Kpumepii OUiHKU egheKmusHOCMI 2i0pOMeEXAHIYHUX MmaA MEXAHIYHUX rpouyecie ma
emMimu 8u3Ha4amu nNuUMomi eHepeosumpamu ma obupamu 061acme payioHas1bHO20 8€0EeHHSA NMpPoyecy.



Ne | Hazea memu npaKmu4yHO20 3aHAMMA ma nepesnik oCHO8HUX numade (nepenik | Kinbkicmo
3/n | dudakmuyHozo 3a6e3neyeHHs, NOCUAAHHA HA Aimepamypy ma 3a80aHHA Ha CPC) 200UH
1 2 3

MpakmuyHe 3aHAMmMa Ne 1.

Po3paxyHoK nunoocadxyeanvHoi Kamepu (2a308020 8idcmiliHuKa).

OnaHysamu memoOuKy 20308020 8i0CMIlIHUKA 8 101i Cusn MAXIHHA 0219 080X
munie  meepoux  YACMUHOK, WO  BIiOPi3HAIOMbCA  (QiBUKO-MEXAHIYHUMU 2

! 8s10cmMuBoCcMAMU ma 080X pi3HUX 06’ EMHUX sumpam 3anuseHo20 2a3y.

Jlimepamypa [1,2,3].

3ae80aHHA Ha CPC: [lposecmu nopieHAHHA 3 OOPAHOIO KOHCMPYKUIED 3
nameHmMHo20 02140y.

lMpakmuyHe 3aHaAmMms Ne 2.

Po3paxyHOK YUKAOHAQ.

OnaHysamu memoOuKy po3paxyHKy anapama 0715 po30ineHHS HEOOHOPIOHUX
20308uUX cucmem rnpu 080X Pi3HUX (hi3UKO-MEXAHIYHUX XapaKmepucmuk meepoux
cucmem ma o0bpamu KOHCMPYKUiO UUK/AOHY, TMpu AKOMY 00CA20€EMbCA

2 egheKmusHicmb 87108/1H080HHA He meHwe 95% npu MiHimanbHOMY 2i0pasniyHoMy 2
ornopi ma memasnoeMHOCMI 049 3a0aHOI MPOGYKMUBHOCMI MO 3anuneHoMy 2a3y.

Jlimepamypa [2,3].

3a80aHHA Ha CPC: [Mposecmu nopieHAHHA 3 OOPAHOK KOHCMPYKUIEH 3
nameHMHo20 02a40y.

lMpakmuyHe 3aHAMmsa Ne 3.

Po3paxyHOK 2i0poyuKnoHy.

OnaHysamu mMemoOUKy Po3paxyHKy 2i0pouyuksaoHy. Obpamu eeomempuyHi

3 PO3MIpU Ma KinbKicmb 2i0pOyYuUKAOHI8 rnpu AKUx 3a6e3ne4yyromoscs 8UCOKI 3HAYEHHS 2
KoeghiyieHmMa ovuwWeHHs.

Jlimepamypa [2,3].

3ae80aHHA Ha CPC: [lposecmu nopiHAHHA 3 O0B6PAHO KOHCMPYKUIEHD 3
nameHmMHo20 02140y.

lMpakmuyHe 3aHAMmMaA Ne 4.

Po3paxyHok 6apabaHHo20 8akyym-ghinompa.

OnaHysamu memoOuKy po3paxyHKky 6apabaHHo20 8akyym-ginempa 05

4 | po30dineHHA cepedHbO KOHYEeHMpPOoB8aHuUX cycreHsil. 2

Jlimepamypa [2,3, 4].

3a80aHHA Ha CPC: [Mposecmu nopieHAHHA 3 O0BOPAHOK KOHCMPYKUiEw 3
nameHMHo20 0240y.

MpakmuyHe 3aHaAMmsa Ne 5.

Po3paxyHok yeHmpudgpyau eidcmiliHo2o muny.

OnaHysamu MemoOUKYy PO3PaxyHKy UeHmpugyau eiocmiliHoeo muny 074

5 | 3a0aHux sumpam poboyozo cepedosuwya. 2

Jlimepamypa [2,3, 4].

3a80aHHA Ha CPC: [lposecmu nopieHAHHA 3 OOPAHOIO KOHCMPYKUIED 3
nameHmMHo20 0240y.

6 lMpakmuyHe 3aHAMmMsA Ne 6. 2

Po3paxyHOK ginompyrovoi yeHmpudgpyau.




OnaHysamu  mMemoOOUKYy  PO3PaxyHKy  hinempauilHoi  ueHmpudgyau.
BusHayumu weuodKicms @inempayii ma sumpamu rnomymHocmi npu 3a0aHomy
3HAYeHHi hakmopy po30ineHHs.

Jlimepamypa [2,3].

3a80aHHA Ha CPC: [lposecmu nopieHAHHA 3 OOPAHOO KOHCMPYKUIED 3
nameHmMHo20 0240y.

MpakmuyHe 3aHAMmMsa Ne 7
Po3paxyHOK piOuHHOI miwanku.
OnaHysamu MemoOUKYy pPO3PAxXyHKY PiOUHHOI MiWaaku ma ropieHAMU
7 | sumpamu eHepeaii npu 3acmMOocCy8aHHI pi3HUX munie nepemiwyro4ux npucmpois. 2
Jlimepamypa [2,3].
3ae80aHHA Ha CPC: [lposecmu nopieHAHHA 3 OOPAHOK KOHCMPYKUiE 3
nameHmMHo20 0240y.

lMpakmuyHe 3aHaAmMms Ne 8.

Po3paxyHoK anapamy i3 ncee0o3pionceHuUm wapom.

OnaHysamu memoOUKy PO3PAxXyHKY anapama i3 rncesoo3piomeHuUM wWapom
npu 0OHOPIOHOMY rces0o3pioxHeHHI 0415 080X 3HAYEHb eKsisaneHMHo20 diamempa
YACMUHOK y wapi.

Jlimepamypa [2-14].

3ae80aHHA Ha CPC: [lposecmu nopieHAHHA 3 OOPAHOIO KOHCMPYKUIED 3
nameHmMHo20 02a40y.

lpakmuyHe 3aHAMmMsa Ne 9.

Po3paxyHoK wjokoeoi dpobapku.

OnaHysamu MemoOuKy PpO3paxyHKy wjokoeoi OpobapKu npu pi3HUX
napamempax 0pobunsbHoOi Kamepu. [TopieHAMU NUMOMI eHep208UMPAMU HA rpoyec
noopibHeHHS.

Jlimepamypa [2, 3, 4].

3a80aHHA Ha CPC: [lposecmu nopieHAHHA 3 OOPAHOIO KOHCMPYKUIED 3
nameHmMHo20 0271A0Y.
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NabopaTopHi 3aHATTA

[MosuHHi donomazamu cmydeHmam Habysamu yMiHb 30CMOCO8YBAHHA MeopemuYHUX 3HAHb Mpu
00cnidxceHHi 065100HAHHA 0418 NPo8edeHHA 2i0POMEXAHIYHUX MA MEXAHIYHUX Npoyecis.

OcHOBHi 3a80aHHA yuKny nabopamopHux pobim nonazarome 8 OOCKOHAbHOMY BUBYEHHI
ocobnusocmell ma MexaHiamy peanizayii 2i0pomMexaHiYyHUX ma MexaHiYHUX npouecis.

Ne | Hazea memu nabopamopHo20 3aHAMMA ma nepenik oCHOBHUX NumaHs (nepenik | Kinbkicmeo

3/n | dudakmuyHo20 3a6e3ne4yeHHs, NOCUAAHHA HA Aimepamypy ma 3ae80aHHA Ha CPC) 200UH
1 2 3
JlabopamopHe 3aHamms Ne 1. 2

AocnidxceHHA pyxy piOuHU 8 KAHANAX.

Ompumamu ysAeneHHA Mpo Pi3Hi pexumu pyxy piOUHU 8 YUaiHOPUYHOMY
KaHani ma onaHysamu MemoOuKy pPO3paxyHKy Kpumepito PeliHonedca 0aa pi3Hux
pexcumis medyii.

Jlimepamypa [1,2,3,9].




3a60aHHA Ha CPC: [lopieHAMU AK 8NAUBAHOMb HA PEHUM pPyxy pPiOUHU
8uUMpamu cyuinbHo20 cepedosuw,a ma lio2o menaogizudHi napamempu.

JlabopamopHe 3aHammsa Ne 2,

AocnidxceHHa npoyecy ocaoxdeHHA 8 Nosi cun MAXCHHA.

BusHauumu enaue Ha wWeuodKicmb 0CadxeHHA meepoux min i3 pi3HUMU
hi3UKO-MexaHiYHUMU ss1aCMuUBOCMAMU y  cepedosuwax i3 pi3HUMU
menaogi3u4HUMU Napamempamu ma PeXcuMu pyxy.

Jlimepamypa [1,2,3,9].

3a80aHHA Ha CPC: BusHa4yumu AK 6r1uU8de memmnepamypa pioKozo
cepedosulia Ha WBUOKICMb OCAOHEeHHH.

JlabopamopHe 3aHamms Ne 3.

AocnidxceHHa pobomu pinempyrovoi yeHmpudgpyau.

Po3wuproemoca yasaeHHA nNpo yukau pobomu yeHmpugyau pinempayiliHo2o
muny nepioduyHoi dii. EKcrnepumeHmasnsbHO 8U3HAYAOMbLCA 8UMPAMU MOMYyHHOCMI
8 nyckosuli ma pobouuli nepiodu, 4yac npouyecy po30ineHHA cycneHsii y nosi
s8idyeHmMposuUX cusa ma 8os02icme 00epxcaHozo ocady. lMpudinsemosca ysaza 3MiHi
yucsaa obepmis bapabaHa ueHmMpugyau npu 8UBAHMAMEHHI 0Caly.

Jlimepamypa [1,2,3,9].

3a80aHHA Ha  CPC: [lpoaHanidysamu  8naAu8  3MEHWEHHA  4acy
ueHmpugyaysaHHA ma 4yacy rnycky ueHmpudgyau Ha sumpamu eHepai.

JlabopamopHe 3aHamms Ne 4.

AocnidxceHHa pobomu miwanKu 011 nepemiwly8aHHA PioOuH.

lposecmu ekcrniepumeHmManbHe BU3HAYEHHA 8UMPAM HA Nepemiwly8aHHA 8
nyckosuli ma poboyuli nepiodu. BusHayumu Kpumepii nomyxcHocmi ma ix
3anexcHicme 8i0 Yucsaa obepmis miwanKu.

Jlimepamypa [1,2,3,9].

3ae0aHHA Ha CPC: [Tposecmu aHanI3 eHepaosumpam HA rnepemiuly8aHHs ma
obrpyHmysamu  mexHiyHe piweHHA Wo00 3HUIXKEHHA eHepz2osumpam 3a
mamepianamu NnameHmMHo20 00CiOHEHHS.

JlabopamopHe 3aHAmms Ne 5.

AocnidxceHHa 2idpoduHamiku nceedo3pidrceHo20 wapy.

ExcriepumeHmanbHO 8U3HAYUMU 3aseXHICmb 2i0passiyHo20 onopy wapy 8
3anexcHocmi 8i0 rnpusedeHoi WeUGKocmi 2a3y 8 nonepeyHomy rnepepisi anapamy.
BusHauyumu obaacmi icHy8aHHA cmiliko2o pexcumy 00HOPIOHO20 rces003pPioHeHHH.
3’acysamu ¢hisuyHy cymHicme 4ucaa rncesoo3piorceHHA. BuzHayumu KoegpiyieHm
2idpaessiyHoO20 onopy 2a30p03ModisbHO20 MPUCMPOIO.

Jlimepamypa [1,2,3,9].

3ae80aHHA Ha CPC: [lposecmu aHani3 KOHCMPYKUili 2a30p03M00inbHUX
npucmpois ma oyiHUMU ix 8naus Ha 2iopoduUHAMIKY ncesdo3piorceHo20 wapy.

JlabopamopHe 3aHamms Ne 6.

AocnidxceHHa pobomu woKkoeoi dpobapKu.

BusHayumu enaus KoHcmpykuii poboyoi kamepu OpobneHHs ma crocib
nidsicy pyxomoi wjoku Ha npodyKmusHicme ma cmyniHb nodpibHeHHA. BuzHauyumu
sumpamu eHepeii npu pi3HUX cmyneHax NnoopibHeHHS.

Jlimepamypa [1,2,3,9].




3asdaHHA Ha CPC: [TpoaHanizysamu ernsaue cnocoby niogicy pyxomoi uoKu Ha
eHepaosumpamu.

JlabopamopHe 3aHammsa Ne 7. 2

AocnidxceHHa pobomu eankosoi dpobapkKu.

Bu3HQ4YeHHA MOKCUMQ/bHO20 PO3MIPY YACMUHOK [MpU AKOMY MOX(ause
8MsA2y8aHHA mamepiany. BusHayumu eHepzosumpamu mnpu pi3HUX cmyneHax
MooOpibHEHHS.

Jlimepamypa [1,2,3,9].

3ae0aHHA Ha CPC: ObrpyHmysamu rnpono3uyii w000 8UKOHAHHA «30/10M020
npasuna nodpibHeHHA 02149 8a1KOBUX OPOBAPOK.

Pasom 18

6. CamocrTiiiHa poboTa cTygeHTa
Mema camocmiliHoi pobomu nonszae y noenubneHomy eus4yeHHi memodis, crnocobie ma
KOHCMPpPyKyili 06100HAHHA 07 Npo8eOeHHA 2i0pPOMEexXaHiYHUX Mpouecie WaAAXOM O3HAUOMAEHHA 3
8iIMYU3HAHUMU Ma iHO3eMHUMU NameHmamu 3a 8KazaHumu memamu. Peaynemamu CPC sHocambcs 00
anvbomy KoHcmpykuyiti (36im no CPC).

Ne Hazea memu, w0 8UHOCUMbCA Ha camocmiliHe onpayo8aHHs Kinokicmo
3/n 200UH
1 2 3

Po30in 1. FidpomexaHiyHi npoyecu

Tema 1.1 Bcmyn. 3a2anbHi N0M0MeHHA

AHQs1i3 OCHOBHUX MUMI8 ICHYHOYUX KOHCMPYKYili anapamis 0711 po30ineHHA
HeoOHOPIOHUX 2a308UX cUCMeM 3 TameHmMamu 3a ocmaxHi 10 pokis.
1 lMopisHAHHA edhekmusHocmi pobomu 6a3osux KOHCMpyYKUili anapamie 018 24
pO30isieHHA PIOUHHUX HeOoOHOPIOHUX cucmem 3 8i0rnosiOHUMU nameHmamu 3a
ocmaHHi 10 pokis.

Jlimepamypa: [/limepamypa [1,2,3].

Tema 1.2. [epemiwy8aHHA piOUH Ma cunkux mamepianie.

Po3paxyHOK eHepeao-cunosux napamempis rnepemiwyroqux npucmpoie ma
MOPIBHAHHSA iX i3 CYYACHUMU MEXHIYHUMU PillEHHAMU, Ha8EOEeHUMU 8 NameHmax.

Po3paxyHOK OCHOBHUX napamempie arnapamy rces0o3pioreHo20 wapy 014
3a6e3ne4yeHHA cmiliKoi 2i0poduUHAMIKU.

Jlimepamypa: [/limepamypa [1,2,3-14].

Po30in 2. MexaHiyHi npoyecu

Tema 2.1 MoOpi6bHeHHs.

Ha nidcmasi oensdy nameHmie Hasecmu KOHCMPYKYii Opobapok, 8 AKuX
peanizyemeca  «30/10me  Npasuno  MexaHiku», abo  3anponoHysamu  C80€
3 B800CKOHAs1eHHA 06PaHOI KOHCMPYKUil. 19

3a mamepianamu  nameHmHoz20 02a1a0y  eubpamu  nameHm 34
iHOuBIOyanbHUM 3080aHHAM ma obrpyHmMysamu npono3uyii 4000 800CKOHANEHHSA
KOHCMPpPYyKUii.

Jlimepamypa: [1, 2, 3].

Tema 2.2 CopmysaHHA mMa Kaacugikauia meepoux mamepiais
3a mamepianamu 02740y 8iMmYu3HAHUX MAd 3apybiXHUX nameHmis obpamu no




O0HIlU KOHCMPYKUii 0418 KOXHO20 i3 po327aHymux munie npoyecy Kaacugikayii ma
nposecmu Kpumu4yHuUU aHani3.
Jlimepamypa [1,2,3,4].
5 liocomosKa 80 MmodynbHOI KOHMPOAbHOI pobomu 7
6 BuKoHaHHA po3paxyHKosoi po6omu 10
7 Midzomoeka 0o icnumy 30
Pazom 120

MoniTnKa Ta KOHTPO/Nb
MoniTMKa HaBYanbHOI AUCLUNNIHK (OCBITHBOrO KOMNOHEHTA)

Cucmema 8umoe, AKi cmaenamoca neped cmyoeHmom:

—8i08i0yB8aHHA NEKYiliHUX, MPAKMUYHUX ma 1a6opamopHUX 3aHAMb € 0608’A3K0B0H CKIAO0B80H0
8UBYEHHA OuCUUNIiHU;

—Ha AeKyii 8UK1a0a4y KOpUCmMyemMbsCa 6/1ACHUM Mpe3eHmMayitiHum mamepianom, 8UKOpUCMoesye
Google Ouck 0n1a 8UKNAOAHHA Mamepianie NOMOYHOI neKyii, 000aMKo8UX pecypcis, NMPAKMUYHUX Ma
nabopamopHux pobim ma iHwe, suknaday 8iOkpusae docmyn 00 nesHOoi OupeKkmopii 019 CKUOAQHHSA
MemoOuUYHUX Mamepianie y eneKmpoHHIl ¢popmi;

—Ha neKyii He 6axaHo gidsosikamu 8uxkaada4ya 8i0 B8UKAAOAHHA Mamepiany, yci 3anUMAaHHA,
YMOYHEHHS ma iHwe cmyodeHmu 3a0aromso 8 KiHui neKyii' y eidsedeHuli 0.4 ybo2o yac;

—nabopamopHi pobomu BUKOHyromeca y 08a emanu — nepwuli eman: cmyoeHmu
niomeepoxcyroms c80t0 HeobXxiOHy nid2omoeKy ma npoeodsame aAabopamopHi pobomu; dpyauli eman:
3axucm nabopamopHoi pobomu. banau 3a nabopamopHy pobomy 3apaxo8yromecs AuwWe 3a Hage8Hocmi
38imy;

—MOOys1IbHA KOHMPpoabHa poboma nuwemscsa HA AeKyiliHux 3aHammsax 6e3 3acmocy8aHHA
dornomixncHux 3acobie (MobinbHO20 menegoHy, naaHwemy ma iH.). Peayaemam nocunaemsca y ¢alini
0o 8idnosidHoi dupekmopii Google ducky;

—300x04y8anbHi  6aaAU  8UCMABAAOMbLCA 30 GKMUBHY y4acmb y AeKuisx, y4acme y
haKynibmemcobKUX ma yHigeepcumemcbKux 0aimMniadax 3 HA84asbHUX OUCYUNAIH, Y KOHKypcax pobim,
nidecomosKy 0e2na0ie HayKosux npauyb,; npedeHmauiti no oo0Hili i3 mem CPC ducuyunaiHu mowjo. Kinbkicme
3a0xo4ysanbHuUx basnie He binbwe 10.

MeToau HaBYaHHA
Mpu 8uKnadeHHi HABYAALHOI OucyunaiHU 0a8 aKMuUBayii Has4yasbHO20 npouecy nepedbayeHo
30CMOCYy8AHHA MAKUX HABYA/IbHUX MeXHO002ill, AK: NpobaemHi neKyii, pobomu e manux 2pynax mouo.

MpobnemHi nekyii cnpamoeaHi HA  Po38UMOK  /102iYHO20  MUCAEHHA  cmydeHmis i
XApaKmepu3yromsc MuM, WO KO0 MUMAHb memMu O0bmeryemoca 080MA-MPLOMA K/AHOY0B8UMU
MOMeHMamu, yeaaa cmyOeHmie KOHUEHMPYEMbCA HA mamepiani, o He 3Haliwos 8i00bpaxeHHsA 8
nidpy4YHUKAx, BUKOPUCMOBYEMbCA 00C8i0 3aKOPOOHHUX HABYAMNbHUX 30KAa0i8 3 po3dayeto cmydeHmam
nio yac nekuii OpykosaHo2o mamepiany ma 8ulifleHHAM 20/108HUX BUCHOBKI8 3 MUMAHb, WO
posenadaromeca. [lpu yvumaHHi nekyili cmydeHmam 0aOmMbCA MNUMAHHA 078 CcaMocmiliHo20
PO3MIPKOBYBAHHS, Mpome seKmop cam 8i0rnogidae Ha Hux, He 4ekar4u eidrnoegideli cmydeHmis.
Cucmema numaHb y x00i nekyii 8idizpae akmuegizytovy posb, 3Myuwye cmyoeHmie CKOHUeHmpysamucs i
noYyamu aKMU8HO MUC/AUMU Y MOWYKAX NMpasusbHoi 8i0noesioi.



MiHi-nekyii nepedbayarome 6UKAAO HABYA/LHO20 Mamepiany 3a KOPOMKUU MPOMIHCOK 4acy i
XapaKmepu3yromosca 3HAYHOK EMHICMIO, CKAAOHICMio so2iyHUx nobydos, obpasis, 0oKazie ma
y3a2anbHeHb. MiHi-neKyii nposodamecs, AK NpaAsuao, AK YaCMUHA 3aHAMMA-00CAI0H(EeHHS.

Kelic-memo0 (Memo0 aHanizy KOHKpemHux cumyayiti) 0ae 3moay Habauzumu npouec Ha84aHHA 00
peansHoi npakmu4Hoi disnbHocmi crneuiasicmis i nepedba4yae po32a140 8UPOBHUYUX, YPABAIHCbKUX MA
iHWwux cumyayili, cKAAOHUX KOHAIKMHUX surnadkie, npobaemHux cumyauyili, iHyudeHmie y npoyeci
8UBYEHHSA HABYA/IbLHO20 Mamepiany.

IHcmpymeHnmu ma npoz2pamHe 3abe3nevyeHHs, BUKOPUCMAHHA AKUX Mepedbayae HABYAAbHA
ducyunniHa «llpoyecu ma 0671A0HAHHA XiMiYHOI mexHonoeii — 3. [iOpomexaHiYHi ma MexaHi4Hi
npouecu.

6. Bupau KOHTPOJIO Ta PEUTUHIOBA CUCTEMA OLiHIOBaHHA pe3ynbTaTiB HaBYaHHA (PCO)

Po3nodin Has4asnbHO20 Yacy 3a UGAMU 3aHAMb i 3a80aHb 3 QUCYUAIHU 32i0HO 3 POO6OYUM HABYA/TbHUM

MAQHOM:
HasuyanbHuli yac Po3n00in Has4YanbHUX 200UH KoHmposnbHi 3axo0u
Cemecmp .
Kpedumu akaod. Jlekyii | MpakmuyHi J1ae. CPC | MKP | PP Cemecmposuu
200. pob. KOHMposb
6 4 210 54 18 18 120 2 1 icnum

PeiATUHT cTyaeHTa 3 AUCUMNANIHU CKNaJA€ETbCA 3 6aniB, WO BiH OTPUMYE 3a:
—BUKOHQHHA NPAaKMu4YHuUX 3a80aHb ( 18 200uHu)

—BUKOHAHHA nabopamopHux pobim (18 200uH)

—BUKOHAHHA MOOY1bHOI KOHMPOTbHOI

—BUKOHAHHSA po3paxyHKos8oi pobomu

Cucmema pelimuHzosux (eazosux) 6anie ma Kpumepii oyiHIOBAHHA

MpakmuyHi po6omu

BUKOHQHHA MpakmMu4yHuUx pobim ouiHHEMbCA:

- «BIOMIHHO» — MOBHA 8i0M0BIOb, B8YACHO, HA 3AHAMMI BUKOHAHE 3a80aHHA (He meHwe 90%
nompibHoi iHghopmauyii) — 2 6anu;

- «00bpe» — 0oCcMAMHbLO MO0BHA 8i0N0BIObL, BYACHO, HA 3AHAMMI BUKOHAOHE 3080AHHA (He MeHuwe
75% nompi6Hoi iHgpopmauii) — 0,75 6anis;

- «30008i/1bHO» — HEMo8Ha 8i0nosiob, He84YACHO, Mic/aA 3aHAMMSA, BUKOHAHEe 30800HHA (He MeHwe
60% nompibHoi iHgpopmauii) — 0,6 6anis;

- «He3a008is1bHO» — 8i0N0BIOb He 8i0Nos8Idae s8UMO2aM HA «3a008inbHO» — 0 basie.

JlabopamopHi po6omu
- «B8iOMiIHHO» — M08HO 8i0N08iI0b, 8YACHO, HA 30HAMMI BUKOHAHEe 3a80aHHA (He meHwe 90%
nompibHoi iHghopmauyii) — 2 6anu;



- «00b6pe» — 00CMAMHbLO 0BHA 8i0MN0BIOb, BYACHO, HA 3aHAMMI BUKOHAHE 3080AHHA (HE MeHuwe
75% nompibHoi iHgpopmauyii) — 0,75 6an;

- «30008i/1bHO» — HEMo8Ha 8i0Nos8iob, HE8YACHO, Mic/aA 3aHAMMS, BUKOHAHE 30800HHA (He MeHwe
60% nompibHoi iHghopmauii) — 0,6 6anis;

- «He3a008is1bHO» — 8i0N0BIOb He 8i0Nos8Idae s8UMO2aM HA «3a008inbHO» — 0 basie.

AHanimuyHuli o2nao (Pegpepam)

- meopya poboma — 8 baris;

- pobomy 8UKOHAHO 3 HE3HAYHUMU HedoniKamu — 7-6 banie;

- pobomy 8UKOHAHO 3 Ne8HUMU MOMUAKAMU — 5-4 6anu;

- pobomy He 3apaxosaHo (3a80aHHA He 8UKOHAHe abo € 2pybi nomunku) — 0 banis.

3a KomucHuli muxOeHb 3ani3HeHHA 3 MOOAHHAM pPO3PAxXyHKosoi pobomu Ha nepesipky
Hapaxosyembca wmpagHuli — 1 6an (ycbozo He binbwe -5 b6anis).

MooynbHa KoHMponabHa poboma

- «8IOMIHHO» — M0B8HA 8i0M08i0b (He meHwe 90% nompibHoi iHhopmayii) — 6 6anis;

- «00bpe» — docmamHbo osHa 8i0noeids, (He meHwe 75% nompibHoi iHghopmauii), abo nosHa
8i0108i0b 3 HE3HAYHUMU Hemo4YHocmAamu — 5-4 6arnis;

- «30008i716HO» — HenosHa 8i0nosidb, (He meHwe 60% nompibHoi iHgpopmayii), ma He3HaYHi
nomusnku — 3 6anu;

- «He3a008is1bHO» — 8i0N0BIOb He 8i0N08Ida€E s8UMO2aM HA «3a008inbHO» — 0 basis.

3aoxouysanvHi 6anu

- 30 akmusHy pobomy Ha nekuyii — 1-3 6anu

Mixccecilina amecmauin

3a pesynemamamu pobomu 3a nepwi 7 MUMCHI8 MAKCUMAsbHO MOM(/IUBA KislbKicme 6anie — 20
banie. Ha nepwili amecmayii (8-l muxdeHb) cmydeHm OmMpPUMyeE «aMecmosaHo», AKWo lo2o
nomoyHuli pelimuHe He meHwe 10 6anis.

3a pesyaomamamu 13 muiHi8 HABYAHHS MAKCUMGA/IbHO MOM(/IUBA KinbKicmb 6asie — 32 6anu. Ha
Opyeili amecmauii (14 muxcdeHb) cmyoeHm ompumye «amecmo8aHo», AKWO (io2o nomoyHuli pelimuHe
He meHwul Hix 16 b6anis.

Takum YyuHom peﬁmUHeoea cemecmposea wkanaa 3 erdumHoao Modynﬂ CKNaoae:

R =2 - rnpakmuani * 2 * Fa6opamopri + 1 * Tpegy + 2 rygp =2 -8 +2-7+1-8+2 -6 =50 banis

Exk3ameH

Ymosoro donycky cmydeHma 00 eK3ameHy € 3apaxy8aHHA 8CiX MPAKMUYHUX ma 1a60pamopHUX
pobim, po3paxyHKosoi pobomu ma cmapmosuli pelimuHe He meHwe 26 banis.

Ha exk3ameHi cmydeHmu 8uKoHyromo rucemosy pobomy (50 b6anis).

ExkzameHauiliHuli 6inem micmume yomupu numaHHA. lNepwe, dpyze i mpeme 8iOoHOCAMbCA
00 meopemuyHuUx, Yyemeepme — KOHCMPYKYia obaadHaHHA 3a mamepianamu nameHmHozo
02190y cmydeHma, momy MAKCUMAsbHA KinbKicme 6asni8 po3moodinidembca mMaxkum YUHOM:
numaHHa 1 — 18 6anie, numaHHA 2 — 9 6anie, numaHHA 3 — 9 6anis, numaHHA 4 — 14 6anis.

Cucmema oyiHIOBaHHA eionoesideli HaO MUMOHHA



— «8iIOMIHHO» — M0BHA 8i0M08i0b, He MeHwe 90% nompibHoi iHpopmayii (nosHe, beanomunkose
p038°A30HHA 3080AHHSA), 8iON0BIOHO:

|—18-16; 11— 9-8; Il —9-8; IV — 14-12.

— «006pe», 00cMaAMHbO MoB8HA 8i0N08I0b, He meHwe 75% nompibHoi iHgpopmayii abo He3HaYHi
HemoyYyHocmi (nosHe po368’A3aHHA 30800Hb 3 HE3HAYHUMU HEMOoYHocmAamu), sionoeioHo: | — 15-13; Il —6-
5 11l-6-5;1V—-11-9.

- «30008iM16HO», HErNno8Ha 8idnoesidb, He MeHwe 60% nompibHoi iHghopmauii ma deaKi nomunKu
(3080QHHSA BUKOHAHO 3 NeBHUMU Hedoikamu), sidnosioHo: | — 12-10; Il -3-2; Il — 4-3; IV — 8-6.

- «He3a008inbHO» 8i0N08I0b He 8i0Nosi0ae s8UMo2am Ha «3a008inbHo» — 0 basnie

Cyma cmapmosux b6anie ma 6anie 3a ek3ameHauyiliHy KOHMpPosabHy pobomy mnepesodumscs 00
eK3amMeHauiliHoi oyiHKU 32i0HO 3 mabauuyero:

Kinbkicmo 6anie OuiHka
95...100 8IOMIHHO
85...94 dyxe dobpe
75..84 dobpe
65...74 30008i1bHO
60...64 80cmamHb0
RD <60 He3a008i71bHO
He sukoHaHi ymosu 0onycKy He dornyu,eHo




7. DopatkoBa iHpopmauia 3 gucumnniHu (OCBiTHLOro KOMNOHEHTA)

Mepenik TEOPETUYHUX NMUTAHb, AKIi BUHOCATLCA HA CEMECTPOBUIA KOHTPO/Ib HaBeAeHOo B A0AATKY 1
3aBAaHHS 40 PO3pPaxyHKOBUX POBIT HaBeAeHO B A0AATKY 2

Pobouy npozpamy Has4yanbHoi ducyunainu (cunabyc):
Yxeaneno xageoporo MAXHB (npomoxon Ne20 eio 20.06.2024 p.)
Iozo0xcerno Memoduunoio padoro IX® (npomoxon Ne 11 6io 28.06.2024p.)

! MCTOI[I/I‘-IHOIO paaoro YHiBCpCI/ITeTy — AJIA 3aFaJ'II>HOYHiBepCI/ITCTCLKI/IX Z[I/ICLII/IHJ'IiH.



Jodamok 1

TEPEJIIK
meopemuYHUX NUMAHb, AKi BUHOCAMbCA HA cemecmposuli KOHMPOob

3 ducyunnivu «lMpoyecu ma 061a0HAHHA XiMiYHOTI mexHonozii — 3.
FidpomexaHiyHi ma mexaHiyHi npoyecu»

0718 cneyiasnbHocmi

133 ranysese mawuHobyOys8aHHA

0C8iMHSA npozpama

Komn’tomepHo iHmezposaHi mexHosozii npoekmysaHHA 0671a0HAHHA XiMiYHOT
IH1ceHepil



MoodynbHa KoHmpoasHa poboma Nel sukoHyemoca nicna eueyeHHA po30iny 1.

1. [TMoacHumMu MexaHi3m po30ineHHA HeOOHOPIOHUX 20308UX cUCMeM 8 Moi cun mAMCHHA. Busecmu
oughepeHuyianbHe piBHAHHA 0CIOaHHA Meepoux YAGCMUHOK Mma Hagecmu mMemoOUKy 00epHaHHA Kpumepiis
nodibHocmi.

2. Hasecmu nopa0oK po3paxyHKy nomyxcHocmi Ha ueHmpugyaysaHHs 8 nyckosul nepioo.

3. Coopmynrosamu rnepesazu ma HeOOMIKU YUK/IOHIB.

4. Coopmynosamu izudyHy modenb po30ineHHA HEOoOHOPIOHUX 2a308UxX cucmem 8 mnosi
gidueHmposux cun. Busecmu dugpepeHuianbHe ma KpumepiasnsbHe pi8HAHHA.

5. BukoHamu nepemeopeHHs OCHOBHO20 PiBHAHHA (hinompauii 019 sunadky nocmiliHoi weudkocmi
Ginompauii.

6. OuyiHumu nepesa2u ma HedOIKU NUAEOCAOHYHYOI Kamepu.

7. TMoacHumu ¢hizuuHy modens npouecy ginompayii cycrneHsili. Busecmu ougepeHyianbHe pieHAHHA
Pyxy piOUHU Yepe3 0CaooK.

8. Hasecmu memoOuKy po3paxyHKy nomyxcHocmi miwasaku 8 pobouuli nepioo.

9. Ob6rpyHmysamu nepesazu ma HedosiKu bamapeliHux YUK/OoHie.

10. MoAacHumu  @pizu4Hy MoOdenb rnpouyecy po30ineHHA 8 ueHmpudgysi. 3anucamu piBHAHHA
mamepianeHo2o 6anaHcy npouyecy ueHMpugy2y8aHHA. BusHayumu ¢akmop po3dineHHA. Busecmu
PiBHAHHA osepxHi piOUHU 8 yeHmMpugysi.

11. Hasecmu memoOuKy po3paxyHKy 20308020 8i0cmiliHUKaA.

12. Cehopmyntosamu nepesazu ma HedoiKU PiOUHHUX hinbmpis, AKi npauomMe nid Ha0AUWKO8UM
MmuckKom.

13. Copopmyntosamu  ¢hisuyHy modesnb rpouecy po3dineHHA y inempayilHil yeHmpugysi.
MoacHumu cymHicme ¢akmopy po30dineHHA. BusHayumu pywiliHy cuny npoyecy hinempauii 011
inbmpysansbHOI yeHmpugyau.

14. Hasecmu memoOuKy po3paxyHKy Nomyx*HoOcmi 0214 piOUHHUX MiwasoK 8 nyckosuli nepioo.

15. O6rpyHmysamu rnepesazu ma HeOOsiKU PYyKABHUX ¢hinompie 01 po30ineHHs HeoOHOPIOHUX
20308UX cucmem.

16. O6rpyHmysamu ¢izu4yHy modenb rnpouyecy hinompauii cycnersili. lposecmu nepemeopeHHs
OCHOBHO20 PiBHAHHA hinompauyii 0119 sunadky, koau AP = const.

17. Hasecmu memoOuKy po3paxyHKy 20308020 8i0CcmiliHUKA.

18. OyiHUMu nepesaz2u ma HedoiKU enekmpoginoempis.

19. Nepepaxysamu oCHOBHI crnocobu MOKpoi 2a3004UCMKU.

20. Hasecmu nepemsopeHHA Kpumepiis PeliHonedca ma Elinepa 0nasa piOUHHUX MIilWUASIOK.
BuzHayumu sumpamu nomyxcHocmi Ha nepemiulyeaHHA 8 poboyuli nepiood.

21. OuiHumu nepesaau ma HedoiKuU anapamy 0158 MOKPOI 2a3004UCMKU.

22. [MossicHUMu hizu4yHy modesnb 83aemMo0ii piOKOi pa3u 3 HEOOHOPIOHO 2030800 CUCMEMOO Mpu
MOKPpIU 2a3004ucmuy.

23. MMoAacHumu npuHyun pobomu MNiHHO20 aNAPaAmMa MOKPOI 2a3004UCMKU ma oyiHumu Uo2o
egpeKkmueHicme.

24. Hasecmu nepesazau ma HedosiKu 2i0pOUUK/IOHI8.

25. Hasecmu o0OCHOBHi mexHiYHi criocobu cmeopeHHA oas eidueHmposux cun. Busecmu
oughepeHuyianbHe PiBHAHHA 0CAO0XEHHA MBepOuUX YACMUHOK 8 Mosi 8i0ueHmMposux cusl.

26. ObrpyHmysamu ymosu 3adCmocCy8aHHA MOKpPOI eazooyucmku. Hasecmu nepesazu ma HedosiKu
weuoKicHoeo 2azonpomusaya "CHUOT".

27. ObrpyHnmysamu repesaau i HedosiKu inbmpysanbHoi ueHmpugyau besnepepsHoi Oil.

28. MoscHumMu gizuyHy moodens rpouyecy ginompauii cycneHsiti. Busecmu ougepeHyiasnibHe pPieHAHHA
pyxy 8°A3Koi piOuHU 8 wapax ocady.

29. Hasecmu nopa0oK po3paxyHKy MilldnoK 0718 PiOuH.

30. Hasecmu nepesaau i HedoiKu piOUHHO20 8i0cmiliHUKa.

31. Chopmynrosamu izudyHy mMoolesnb 8/08/1108GHHA MBEPOUX YACMUHOK 8 YUK/AOHAX 3 800SHOIO
naisKoro.



32. Chopmynrosamu pi3udyHy mooesb B7108/A08AHHA mMeepoux YACMUHOK 8 HU3bKOHAMIpHUX
cKpybepax BeHmypi.

33. Hasecmu nepesaau i HedosiKu anapamy 3 Nceso0o3pioHeHUM Wapom.

34. MosacHumMu ¢izuyHy modesb npouecy inompauii 2a3ie Yepes nopucmy nepe2opookKy.

35. Cpopmynroseamu cymHicme ma odepxcamu eupa3 075 BU3HAYEHHS (hAKMopa pPo30ineHHA y
ueHmpuepyzax. Busecmu pisHsaHHA nosepxHi piouHu 8 bapabaHi yeHmpughyau.

36. Hasecmu nepesaau i HeQo1iKU piOUHHO20 inbmpy, W0 NPAYHE Mid 8aKyyMom.

37. MosacHumu ¢hizu4Hy mooesb npoyecy MOKPOI 2a3004uCmKuU 8 anapamax yoapHo-iHepuiliHoi oil
(pomoksoH, ckpybep [olins).

38. Chopmynrosamu ¢hizu4Hy cymHicme (pakmopa po30ineHHS ma AKUX 3HQ4YeHb 8iH Habysae 0715
YUKMOHI8 ma yeHmpughye.

39. Hasecmu nepesazau i Hedosiku 8idcmiliHoi ueHmpughyau.

40. Hasecmu nepesaau i HeQOIKU MPAMOMOYHO20 UUK/IOHY.

41. lMoscHumMu izuyHy moodenb po30ineHHA 8 ueHmpudgyaax. Hasecmu pieHAHHS MamepianbHO20
banaHcy npoyecy.

42. Hasecmu nepeesazu i HedoniKku ginempy 014 piouH 6e3nepepsHoi Oii.

43. Hasecmu nepesaau i He0oiKu 0Mamesux Millias10K.

44. lMoacHUMU B830€EMO038'A30K e(heKmuBHOCMi ma IHMeHCUBHOCMI Npu nepemiwy8aHHi pPiOKuUx
cucmem.

45. Hagsecmu nopAa0oK po3paxyHKy eumpam nomyxHocmi 014 piOuUHHUX MiuanoK 8 poboyul
nepioo.

46. lposecmu nepemsopeHHA Kpumepiis Re ma Eu 014 miwanoK. BusHayumu nopsadoK po3paxyHKy
sumpam nomyxHocmi 8 pobouyuli nepioo.

47. Hasecmu nepesaau i He0oiKU nepemiwyo4ux npucmpois 071 CUNKUx mamepiasis.

ModynbHa KOHMponbHa poboma N22 8UKOHYeEMbCA Nicna eus4eHHA po30iny 2.

Hadamu su3Ha4eHHA nodpibHeHHS.
Cnocobu nodpibHeHHs.
Knacu nodpibHeHHs.
CmyniHb NoOpi6HeHHs.
Cohopmynrosamu 2inome3sy rnogepxHego2o noopibHeHHSA. BusHayumu obaacme if 3acmocy8aHHsA.
Cohopmynosamu zinome3sy o06’emHo20 nodpibHeHHA. B uyomy nondeae ocHOBHUU HeOdosiK
2imomesu?

7. Cepopmynosamu 06’eOHaHy 2inome3y noopibHeHHS.

8. Hasecmu cnocobu nidsicy pyxomoi wjoku. Axkuli enaus uyux crocobie Ha pPoO3mMip WMAMKI8
KiHYyego20 npooykmy?

9. Akuli cnoci6é niosicy pyxomoi Woku O0ouyinbHO 3acmocysamu rpu nodpibHeHHIi meepoux
mamepianie o =200 Mla?

10. Ak su3Ha4yaemobCca Kym 3axeamy 8 ujokosili dpobapyi? Yu moxce 6ymu 8iH 008inbHUM?

11. B aKkux mexax noguHeH bymu Kym Mix< WMOKOM ma pOo3MnipHO raAumor 8 WoKosili dpobapui?

12. Ak ennusae Kym 3axeamy HA MPoOOYKMUBHICMb WOKOB0Ii OpobapKu?

13. 3a AKoi ymosu 8U3HAYAEMbCA YUC/10 0bepmis eKcUueHMpPUKO8020 8asy WOK0B80i OpobapKu?

14. [lo AKo20o Knacy MawuH 8i0HOCUMbCA 8as1Ko8a Opobapka?

15. ke cnisgiOHoweHHA diaMmempa 8asaKie ma novYamxkosux po3mipie mamepiany € Halibinbw
0ouinbHUM 0718 27100€eHbKUX 80/1Kie ?

16. Yu icHye obmexceHHs yucaa obepmie 8askie 8anKkosoi OpobapKu? [oscHuUmMu, yomy.

17.[lo AKo2o0 Knacy MawuH 8i0Hocamoeca bieyHu? Akuli cnoci6 nodpibHeHHA npu Ubomy
peanizyemoca?

18. Ak 36inbwiumu 0ito4y cuny npouyecy npu 8UKOPUCMAHHI bi2yHie?

19. Ak 36inbwiumu npodyKkmueHicme bieyHie?

20. [lo K020 Kaacy MauwuH 8i0HOCAMbCA MOA0OMKo8i Opobapku?

21. Yu sukoHyemoca npu pobomi 8 monomkosux Opobapkax "3onome npasusno” nodpibHeHHA?

SO AN R



22. Akuli ocHoBHUU HeOoiK MoAOMKoB8UX OpobapoK?

23. Akuli cnocib nodpibHeHHA peanizyembca 8 ujokosux opobapkax?

24. [lo AKO20 KAacy MawuH 8i0HOCAMbCA Kyab08i MAUHU?

25. Hazsamu ¢popmy ma mamepian poboyux min 8 Kysib0BUX MAUHGAX.

26. AKuli cnoci6 noOpibHeHHA peasizyemMosCa 8 KysabOBUX MAUHAX | 8 AKOMY iHmepeasni po3mipis
o4Yameko8020 i KiHyeso20 mamepiany?

27./[4na 0ocAaz2HeHHA pieHOMipHOCMIi MOOpPi6HEHHA, AKI KOHCMPYKMuUBHi ocobausocmi marome
Ky/n1608i MAUHU?

28. lNopisHAalime sumpamu nomyxHocmi 8 Kys16080My MsUHI 8 pobovomy i "xonocmomy" xo0i. AKi 3
Hux 6inowi i yomy?

29. Aka cuna ympumye pobove mino Ha 8HymMpiwHil NosepxHi Kyab608020 MAUHA?

30. Hazgimb yacmky 3ano8HeHHs noodpibHoYuMu minamu 6apabaHy Kyno08020 MAUHA.

31. Yu € obmexceHHA Yucaa obepmie Kyanb08020 MAUHA? AK 8U3HAYAEMbCA poboye Yucio obepmis
Ky/1608020 M/AUHQA?

32. AKUM YuHOM 30iliCHIOEMbCA BUBAHMAXEHHA NOOPi6HEeHO020 Mamepiasny 3 Ky/ab08020 MAUHA MpU
cyxomy ma "Mokpomy" noopibHeHHi?

33. Ak 30ilicHroembcsa npugid poboyoz2o 6apabaHy Kys608020 MAUHA?

34. [lo AKo20 Knacy mauwuH noopibHeHHA 8i0HOCAMbCA 8i6pOMAUHU?

35. AKuli cnocib nodpibHeHHA peanizyemsca y 8ibpayiliHuUX MaAUHAX?

36. Hazsamu 0iana3oH 3HA4YeHb KiHUesuUX Po3Mipie YACMUHOK nicasa noOpibHeHHA 8 KOs10i0HUX
MAUHGAX.

37. AKuli cnocib nodpibHeHHA peanizyemoca 8 CmpymeHesux MaAUHAX?

38. AKa makcumansbHa cmyniHe NoOpibHeHHA 8 WyoKosux Opobapkax?

39. AKa MmakcumasnbHa cmyniHe NoopibHeHHA 8 MOs10MKosuX OpobapKax?

40. AKUM YUHOM MOXCHA 36inbwumu 3ycunsns, Ake nepedaemsca Yepe3 po3nipHy naumy 6 woKosil
dpobapyi?



3aBAaHHA

ANA PO3PaXyHKOBUX PobIT 3 AgUCUMNAIHK

«Mpouecun Ta 061aAHAHHA XiMIYHUX TEXHONOTIN — 3.

Po3spaxysatn 3a

FigpomexaHiyHi Ta MexaHivyHi npouecu»

NMPOEKTHOK METOAUKOK UMKINOHU TUNY

Hdooamok 2

«HOIOTA3» pna

B/IOBJ/IIOBAHHA YACTMHOK 3 MefiaHHMM ZiameTpom d;, TYCTUHOK TBEPAMX YACTUHOK P,

NpPW NOYATKOBIM KOHUEHTpPaL,ii TBepAnX YacTUHOK C i 06’eMHUX BUTpATax 3annaeHoro rasy

V, Wwo mae KoedilieHT AMHAMIYHOI B'A3KOCTI U, Ta NPOBECTU BMOIP KOHCTPYKLIii LMKIOHA,

O Ma€ KoedilieHT BIOBNOBAHHA N=>95%.

Bap Tun 3 Vv, d,, Pu, 3anuneHicTb, - t,

LUUKNOHY M /rog-10° | MKm | Kkr/m’ C, r/m° e
1. UH-11 25 26 2300 150 0,36 | 75
2. CK-UH-33 35 28 1900 180 0,30 | 65
3. CK-UH-34M 25 25 1650 100 0,34 | 55
4, UH-24 15 20 2050 180 0,35 | 45
5. UH-15y 10 25 2150 100 0,32 |35
6. CK-UH-33 17 28 2350 150 0,29 | 25
7. UH-11 12 21 2400 120 0,31 |65
8. LUH-24 13 29 1930 175 0,34 |70
9. LUH-15 15 25 1750 190 0,34 | 85
10. CK-UH-34 16 27 2000 170 0,34 | 60
11. UH-11 18 20 1000 100 0,34 |40
12. LUH-15 25 25 1300 150 0,30 | 30
13. UH-24 15 20 1500 150 0,38 | 50
14. CK-UH-33 15 28 1700 180 0,30 | 70
15. CK-UH-34 18 20 1900 100 0,29 | 35
16. LUH-15 18 22 2200 170 0,34 | 80
17. UH-24 18 20 1800 150 0,33 |90
18. UH-24 10 15 1800 100 0,34 | 20
19. LH-15y 15 20 1930 200 0,30 |40
20. UH-11 20 25 2100 300 0,28 | 60
21. LUH-15 30 18 1750 400 0,32 | 80
22. CK-UH-34 20 17 2400 50 0,30 | 90




Jodamok 3
Temu pedeparis 3 gucyumnniHu
«Mpouecu Ta 06nagHaHHA XiMiYHUX TeXHOANOTi — 3.
lNapomexaHivyHi Ta MexaHidHi npouecn»

1. Po3gineHHA HeoaHOPIAHUX FA30BMX CUCTEM B MO CUN TAXKIHHA.
MNuneocapxyBanbHa Kamepa.
2. Po3spineHHA HEOA4HOPIAHMX rA30BUX CUCTEM B NOAI BigLEHTPOBUX CUA .
LUnMniHApO-KOHIYHI LMKAOHN.
3. Po3gineHHA HeEO4HOPIAHUX rA30BUX CUCTEM B MO/ BigLEHTPOBUX CUN .
KOHiYHi uMKNOHMU.
4. Po3gineHHA HeoAHOPIAHUX FA30BMUX CUCTEM B MO BIALEHTPOBUX CUA .
LIMKNOHM i3 3BOPOTHIM KOHYCOM
5. Po3gineHHA HeoAHOPIAHUX ra30BMUX CUCTEM B NOAI BiALEHTPOBUX CU .
Anapar i3 3yCTPiYHMMM 3aKPYYEHMMM MOTOKAMMU.
6. MoKpa razoouynctka. MNMopoxKHUCTUI CKpybep.
7. MoKpa razooumncTtka. Hacagkosuii ckpybep.
8. MokKpa razooumncTka. MNiHHMM ckpybep.
9. MoKpa ra3ooumctka. Anapatm 3 pyxoMoto HacaaKoto.
10.Mokpa rasoounctka. Ckpybep donns.
11.MoKpa ra3oo4mcTKa. BiaueHTpoBuit ckpybep 3 TaHreHuiaAbHUM
nigBeaeHHAM rasy.
12.MoKpa razoo4mnctka. UMKNoH 3 BOAAHOIO NNIBKOLO.
13.Mokpa rasoounctka. Ckpybepu BeHTypi.
14. OumncTKa rasis metogom o¢inbTpauii. PykaBHuM ¢inbTp.
15.04ncTKa rasis metogom ¢inbTpauii razosuit ¢ifibTp 3 PyXomoo
neperopoKoto.
16.0uncTKa rasiB metogom Ppinbrpauii. Kepamivni inbtpu.
17.0uncTKa rasiB metogom Ppinbrpauii. MeTanokepamiyHi pinbTpu.
18.0cagKeHHs B NoJli eneKTpuyHoro nons. Enekrpodinetpn.
19.Po3aineHHA HEOQHOPIAHMX PiAKMX Cymiwen. PiavHHI BigCTIMHUKMK.
20.Po3aineHHAa HeEOAHOPIAHUX PiAKUX cymiwen. PinbTp nepiognyHOI Ail.
21.Po3aineHHa HeoAHOPIAHUX PiaKUX cymiwen. PinbTp-npec.
22.Po3A4ineHHa HeOAHOPIAHUX PiAKUX cymilien. NaTpoHHUIM dinbTp
23.Po3A4ineHHAa HeEOAHOPIAHUX PiaKuX cymiwen. CTpiukoBm Bakyym-QinbTp.
24.Po3aineHHA HeoAHOPIAHUX PiAKUX cymiwen. bapabaHHMM Bakyym-dinbTp.
25.Po3aineHHA HeOAHOPIAHMX PiAKUX cymillen. JUCKOBMIA BaKyyM-dinbTp.
26.Po3aineHHA HeoAHOPIAHMX PigKUX cymiwen. KapycenbHuin Bakyym-oinbtp.
27.Po3gineHHA HeO4HOPIAHUX PIAKMUX CUCTEM B NOANI BigLEHTPOBUX CUAN.
LUMniHAPOKOHIYHMIA TigPOLUIOH.
28.Po3aineHHA HeO4HOPIAHMX PIAKUX CUCTEM B NOAI BigLEHTPOBMUX CUA.
KOHiYHUI rigpOLUNKNOH.
29.Po3gineHHA HeEO4HOPIAHUX PIAKMUX CUCTEM B NOAI BiALEHTPOBUX CUJ.
UnniHapUYHI rigpoOUMKAOHN.



30. Po3aineHHA HeEOAHOPIAHUX PIAKUX CUCTEM B MO BIALEHTPOBUX CUAN.
TypboriapounKknoH

31.Po3aineHHA HeO4HOPIAHMX PIAKUX CUCTEM B NOAI BiLEHTPOBUX CUA.
BiacTinHi ueHTpudyrm nepioanyHoi Aii.

32.Po3gineHHA HeEO4HOPIAHUX PIAKMUX CUCTEM B NOAI BiALEHTPOBUX CU.
BiacTiniHi ueHTpnudyrn 6esnepepsBHOI Aji.

33.Po3aineHHA HeO4HOPIAHMX PIAKUX CUCTEM B NOAI BigLEHTPOBMX CUA.
®inbTpytovi LeHTpUdyrmn nepiogmuyHoI aji.

34.Po3gineHHA HeEO4HOPIAHUX PIAKMUX CUCTEM B NOAI BiALEHTPOBUX CUA.
®inbTpytoui ueHTpndpyrn 6esnepepBHOI Aii.

35.Po3aineHHA HeO4HOPIAHMX PIAKUX CUCTEM B NOAI BigLEHTPOBMUX CUA.
bapabaHHuMI cenapaTop.

36.Po3gineHHA HeEO4HOPIAHUX PIAKMUX CUCTEM B NOAI BiALEHTPOBUX CUA.
HagueHTpuoyrm

37.MepemiwyBaHHA maTepianis. PigMHHI MilLaAKK 3 NNACKMMKN NONATAMM.

38.MNepemiwyBaHHA maTepianis.
39.MNepemiwyBaHHA maTepianis.
40.MepemiwyBaHHA maTepianis.
41.MNepemiwyBaHHA maTepianis.
42.MepemiwyBaHHA maTepianis.

43.MNepemiwyBaHHA maTepianis
44.MNepemiwyBaHHA maTepianis

MponenepHi piagnHHI Milanku
PamHi piguMHHI miwankm
TypOiHHI piANHHI MilanKku
MponenepHi pigMHHI MilLanKu
MponenepHi pigMHHI MilLanKu
. AKipHI piANHHI Miwankn

. KaBiTauinHi miwanku.

45. MepemiwyBaHHA CUMKNX maTepianis. LLUIHeKOBI 3miwyBadi.
46.MNceBao3pigKeHHA. AnapaTtn 3 NCeBA03PIAKEHUM LLAPOM.
47.TceBoo3piaKeHHA. AnapaTtn 3 NCeBao3piAXKEHMM LWAPOM.
48.MNceBao3pigKeHHA. Anapatn 3 GOHTAHYOYNUM LLIAPOM.
49.MNceBao3pigKeHHA. AnapaTu i3 CTPyMeHeBO-NY/1bCaLiMHUM
nceBao3pPIAXKEHHAM .
50.MceBao3piaxKeHHA. AepoPOHTaHHI CyLIapKu
51.MoapibHeHHs TBepaux maTepianis. LLlokoBa apobapKa.
52.MoapibHeHHs TBepamMx maTepianie. KoHycHa gpobapka.
53.MoapibHeHHs TBepAMX maTepianis. Bankosi gpobapku
54.MopgpibHeHHA TBepAUX maTepianis. MonoTKoBi ApobapKu.
55.MoapibHeHHA TBepAUX maTepianis. biryHu.
56.MoapibHeHHs TBepAMX maTepianis. [e3iHTerpatopu.
57.MopapibHeHHs TBepAmMX maTepianis. AucmembpaTtopum
58.MawmnHn po3amentoBaHHA. Ky/iibOBi MAUHMN.
59.MawmnHn po3amentoBaHHA. [THEBMATUYHI MANHM.
60.MawunHm po3mentoBaHHA. CTpyMeHHI MAUHMN.
61.MawunHm po3mentoBaHHA. KonoigHi ManHM
62.MalwmnHM po3mentoBaHHA. BibpomanHu.






