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HauioHanbHU TEXHIYHWUI YHiBepcUTeT YKpaiHu
«KUTBCbKWUWA NONITEXHIYHUIW IHCTUTYT
imeHi ITOPA CIKOPCbKOTIO»

Kadeapa 3aranbHoi ¢i3nKu Ta
mopgentoBaHHA ¢i3MYHUX NpoueciB

dizuka. YactuHa 2. MarHetuam. Ontuka.

KBaHTOBa ¢i3nKa

Pob6ouya nporpama HaBuyanbHoOiI gucumnniiu (Cunabyc)

PiBeHb BULLOI OCBITH
lanysb 3HaHb
CneuianbHicTb

OcBiTHA Nporpama
CraTtyc aucumnniim
dopma HaBYaHHA

Pik nigrotosku, cemectp
Ob6car ancumnninm

CeMecTpoBMit KOHTPOAb/
KOHTPOJIbHI 3aX0au

Po3knag 3aHATb
MoBa BUKIagaHHA
IHpopmaLia npo
KepiBHUKa Kypcy /
BWKNadavis

Po3miweHHA Kypcy

PeKBi3aUTU HaBYaNIbHOI AUCLUNIHN

Mepwuti (6akanaspcobKuli)

G IHMceHepis, supobHuUYyM8eo ma bydisHuUymMeo
G1 XimiyHi mexHoo2ii ma iHxeHepis
PecypcoegpexkmusHi yucmi mexHosnoaii
HopmamusHa

oYHa(0eHHa)

1 Kypc, secHAHUU cemecmp

7 Kpedumie (210 200uH); 44 200uHu nekyili; 16 200uH npakmuk; 30 200UH
nabopamopHux pobim; CPC-120 200uHU
exkzameH, nomoyHi KP, 3axucm nabopamopHux pobim, PIP, MKP

http://roz.kpi.ua/

YKpaiHceKa

JNlekTop: YnrKcbKa TeTaHa puropiBHa, cT.BUKA. Kad. 3® Ta MO, DM
MpaktuuHi / CemiHapcbKi: kKad. 3® Ta MO, MO

NabopaTtopHi: kad. 3® Ta MO, PMO
https://do.ipo.kpi.ua/course/view.php?id=7474

Mporpama HaBYaNbHOI AUCLUNAIHN

1. Onwuc HaBYaNbHOT AUCLUUNAIHMY, ii MeTa, NpeagMeT BUBYAHHSA Ta pe3y/ibTaTU HaBYaHHA

Kypc hizuku € hyHOameHManbHOK OCHOBOK 0/ 8UBYEHHSA Yino20 pAdy ducyunnid npogeciliHoi ma
MPAKMU4HOI Mi020MOoBKU iHX#eHepis pi3HUX HanpAamie nid2omosKu. B npoyeci sus4eHHA OucyunaiHu
«®izuka. YacmuHa 2. MazHemu3sm. Onmuka. KeaHmosa ¢izuka» cmydeHmu Habydyme rpyHmMosHe
PO3YMIHHAI 30KOHIi8 npupoodu, MOKAAOEHUX 8 OCHO8Y IHMX(eHepHUX piueHb npu BupilWeHHI
8UPOBHUYUX 30800Hb.

Mema Has4anbHOIi ducyunaiHu

®i3UKa € 0OHIEI 3 OCHOBHUX NPUPOOHUYO-HAYKOBUX OUCYUIIH, 8 AKUX BUBYAIOMbCA 3GKOHU
Hexcusoi npupodu. 1i0 npupodHUYUMU HAYKAMU Cb0200Hi MOMCHA PO3ymimu mi 2asay3i 3HAHb, 8
AKUX Moxce bymu npoeedeHull ekcriepumeHm 014 niomeepoxceHHa npunyuieHs i modesnel,
8UCYHeHUX meopiero i nposedeHux docnidie. Esonoyia po3sumky npupoOHUYUX HAyK 003804und
icmomHo po3wupumu UUM HAyKam mMemooos102ilo 00Cai0xteHb MopieHAHO 3 ¢hinocodpieto,
YacmUuHO AKOI 8OHU bynu, i nrepemeopumu ix i3 crno2na0aabHUX 8 eKCrepuMeHmasbHi.
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B knacu4Hux Kypcax izuku cmyOeHmu 8us4Yyarome 3AKOHU rpupoou, AKi € OCHOBON
rnepesamcHoi binbwocmi iHHEeHepHUX ma MmexHiYHUX OUuCYUmaiH, AKi HUHIi € 8 camocmiliHumu
o0baacmamu 0ocnidHeHb ma NPAKMUKU.

Memoro esusuyeHHA ducyunaiHu «®izuka. YacmuHa 2. MaezHemusm. Onmuka. KeaHmosa
Qizuka» € cpopmysaHHA y MalibymHix ¢axisuyie cmilikux 3HOHb 3 30KOHI8 MPUPOOU, YMIHHA
sUKOpUCMoOBy8aMuU OMPUMGAHHI 3HAHHSA MPU Mo0anbWOMY 8UBYEHHI crieyianbHux Oucyunnid, a
makoxc y malibymmHil npogecilinili disneHocmi.

llicna 3ac80€HHA HagsyanvHOi ducyunaiHu «®izuka. YacmuHa 2. MazHemu3sm. Onmuka.
KeaHmoea ¢isuka» cmyoeHm nogsuHeH 3HaMU ma eémMimu 8uKOpucmosyeamu 3HAHHA 30KOHI6
Hexcusoi npupodu Ha pieHi, HeobxiOHOMYy 014 OOCA2HEHHA I[HWUX pe3yanbmamie 0C8iMmHbOI
po2pamu, 30Kpema, mux, WO /1exams 8 OCHO8I OUCYurnaiH (haxo8020 CrIPAMYBAHHA: MEXAHIKU,
mepmMOoOUHAMIKU Ma iH.

Mpu susveHHi 8i06ysaeMbCA hOPMYyB8AHHA HACMYMHUX 3d2aAbHUX KOMemeHmHocmeli:

- 3KO01 30amHicmb 0o abcmpakmHo20 MUCAEHHS, AHAsI3y mad CUHMe3Y;

- 3K03 3HaHHA ma po3ymiHHA npedmemHoi obaacmi ma po3ymiHHA rnipogpeciliHor

disneHoCcMi.

Micna 3aceo0eHHA HaguanbHOI AucyunaiHu «@izuka. YacmuHa 2. MazHemusm. Onmuka.
KeaHmosa @izuka» cmydeHm nosuHeH 3HAMU mMa emimu 6UKOPUCMOB8Y8AMU 3HAHHA 30KOHI8
Hexcusoi npupodu HA pieHi, HeobxiOHOMYy 014 OO0CA2HEHHS I(HWUX pe3yanbmamie 0c8imHboi
npoepamu, 30Kpema, mux, WO /aexams 8 OCHO8i OuCUurnaiH haxo8020 CNPAMYBAHHA: MEXAHIKU,
mepmMoOUHAMIKU Ma iH.

dopmyromeca HacmynHi paxoei KomnemeHmMHocmi:

- ®K09 30amHicmb suKkopucmosysamu rnonoMeHHsa i memoou pyHOAMeHMAAbHUX HAYK

0114 supiweHHA npoghecitiHux 3a0au.

lpoepamHi pe3ynbmamu HABYAHHA:

- [TIPH1 3Hamu mamemamuky, ¢hi3uxky i ximito Ha pieHi, HeobxioHomy 04 O0OCA2HEHHA
pe3yabmamis 0Cc8imHb0OI po2pamu;

- [TIPH10 O062o060piosamu pe3ynsmamu npogpeciliHoi OdisabHocmi 3 ¢haxieyamu ma
Heghaxisuamu, apaymeHmy8amu 8/10CHY MO3uy;ito.

2. MpepeKBi3nuTK Ta NOCTPEKBIZUTU AUCLUNAIHU (Micue B CTPYKTYPHO-/IOTriUHiN cxemi
HaBYaHHA 33 Bi4NOBI4HOI OCBITHLOK MNPOrpPamolio)

Aucyunnina «®izuka. YacmuHa 2. MazHemusm. Onmuka. KeaHmosa ¢izuxka» 6asyemeocs
HQ 3HOHHAX 3 (PiI3UKU Ma MamemamuKu, 30CB0EHUX 8 PAMKAX 3020/abHOI cepedHboi ocsimu.
BusyeHHA Kypcy nepedba4yae B8UKOPUCMAHHA HOBUYOK 3 meopii i mexHiKu eKkcrnepumeHmy ma
MamemMamuy4HUX HOBUYOK, wWo Habysaromeca 3a MapanesnbHo20 BUBYEHHA MAMEMAMUYHUX
oucyunnid. HeobxiOHUM enemeHMoOM Npu B8UBYEHHi OUCYUMNAIHU € 080/00iHHA MOHAMIUHUM ma
MamemamuyHUM arnapamom mMamemMamu4yHo20 aHAI3Y, AHAAIMUYHOI 2eomempii, niHiliHOI anzebpu
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ma 8eKmopHo20 aHanizy. OKpemi NMUMAHHA BUMA2aOMb BMIHHA PO38°A3aHHA Halinpocmiwux
OugbepeHuianbHuUX pieHAHbL, WO 8UBYAIOMb Y PAMKAX OUCYUNAIHU « Buuya mamemamuKa».

Habymi 3HaHHA ma yMiHHA npu noodanswomy Has4yaHHi 6y0yme 3acmocosysamucs npu
BUBYEHHI HACMYMHUX OUCYUMNAIH: meopemuy4Ha MexaHiKa, MeXaHIKa mamepiasnie ma KOHCmpyKuid,
efIeKMpPoOMexHiKa, efneKMpPOHIiKaA ma eneKmpomMexaHika ma we pAady OucyunaiH 3 UuKnay
npodgeciliHoi nidcomosKu.

3. 3MicT HaBYaIbHOI AUCLUNIIHN

Kypc «®isuka. YacmuHa 2. MazHemusm. OnmuKka. KeaHmosa @i3uka» BUBYAETHCA B OAHOMY
CemecTpi Ta CKIa4AETbCA 3 HACTYMNMHUX PO34iniB:

Posgin 4. MazHemu3m
Posgin 5. Onmuka
Posain 6. KeaHmosa ¢hizuka

4. HaBuyanbHi maTepianu Ta pecypcu
basosa nitepaTtypa

1. JleKuii 3 MexaHiKM : HaBYa/ibHUN MNOCIOHMK AnA CcTyAeHTiB ¢i3MyHUX cheuianbHocTeln
yHiBepcuteTis / B. M. lly6oBuk, B. M. Cyxos. — X. : XHY imeHi B. H. KapasiHa, 2019. - 312 c.
2. Bakanwk, Bacunb Mwuxainosuuy. Kypc 3aranbHoi ¢isvKku : HaBYyanbHMI nocibHMK / B.M.

Bakantok, A.B. Bakantok ; MiHicTepcTBO OCBiTM i Haykum YKpaiHW, IBaHO-PpaHKiBCbKMM
HauioOHaNbHUI TEXHIYHMI YHiBepcuTeT HadTH i rasy. — IBaHo-PpaHKiBCbK : IPHTYHI, 2021. —
y.1.

3. lanoyeHKo, CsiTnaHa [OmuTpisHa. MexaHika : HaB4Ya/bHO-METOAMYHUIN NOCIOHWK AnA
camocTiiHOI poboTn 3 ancumniidy "®isnka" : oA CTyAeHTiB TexHiYHUX cneuianbHocTen /
C.O. TanoyeHKko ; MiHicTepcTBO 0CBiTM | Hayku YKpaiHW, HaUiOHaNbHUIN TEXHIYHWUIA
yHiBepcuteT "XMNI". — Xapkis : TOB "B Cnpasi", 2021. — 115c.

4. ABAOHiIH, KocTaHTUH BikToposuy. ®isnKa : HaB4anbHMI nocibHMK / K.B. AsgoHiH, O.B.
KoBanbuyk ; MiHicTepcTBO OCBiTM i HayKM YKpaiHM, KMIBCbKMI HaUiOHAaNbHWUIA yHiBEpCUTET
TEXHOOri Ta AM3anHy. - Kuis : KHYT/, 2021. - YaCTUHM : pUCYHKMN, Tabaunui.

5. BbpwuriHeub B.M., Mognacos C.0. 3aranbHa ¢i3nKa. |HTepHeT-pecypc 3a ajpecoto
http://physics.zfftt.kpi.ua BUBYaTM pekomeHa0BaHI po3ainm

6. JNlabopaTtopHi pobotn 3 Kypcy 3ATAJIBHOI ®I3UKWU. IHTepHeT-pecypc 3a aApecoro
http://physics.zfftt.kpi.ua/mod/page/view.php?id=540 BMBYaTM BigNOBiAHO A0 rpadika
BMKOHaHHA NabopaTopHux pobit

7. Teopia noxmbok Ta obpobka pes3ynbTaTtiB BUMiptOBaHb Yy ¢i3nuHilt nabopaTtopii (BMBYaTH
noBHicTio) https://zfftt.kpi.ua/images/books/TheorOfErrors.pdf

5. MeToguka onaHyBaHHA HaBYaAbHOT AUCLUNIHU (OCBITHBOrO KOMMNOHEHTA)

NeKuinHi 3aHATTA


http://physics.zfftt.kpi.ua/
http://physics.zfftt.kpi.ua/mod/page/view.php?id=540

PexkomeHOauii w000 3acsoeHHA: OnpaLutoBaHHA NeKLUiiHOro matepiany (Bigeonekuii Ta nekuji 8 pdf

dopmari

HagalTbcs B Kypci «®isuka. YacmuHa 1. MexaHika. MoneKynsapHa izuka ma

mepmMoOUHAMIKA. Enekmpuka»).

Ne Temu nekyili, nepesnik OCHOBHUX MUMAHb
n/n
Po30in 4. MazHemu3sm
1(03/02) | MazHimHe none e 8aKyymi
MazHimHe none. IHOyKyia mazHimHo20 nosns
3akoH bio-Casapa-/lannaca
MaezHimHe none npamMoniHiliHo20 HeCKiHYeHO20 NPOBIOHUKA 3i cMPyMOM
MazHimHe none Ha oci Kpy208020 NPO8IOHUKA 3i CMPYMOM
lone coneHoida KiHUeB8oi O08MCUHU.
2(03/02) | Maz2HimHe none 8 eaKyymi
Cuna Amnepa.
B3aemodia napanensbHUX cmpymis.
Cuna /lopeHuya.
3(10/02) | 3akoHu mazHimHoO20 nona
lMomik sekmopa B
Teopema layca 0na seKmopa B
Hupkrynayis eekmopa B
Poboma nipu nepemiwieHHi NpogiOHUKa 3i CMPyMOM 8 MA2HIMHOMY nosi
Poboma, wjo 8UKOHYEMbCA NpU 06epMaHHi KOHMypy 3i cmpymom y nocmitiHomy
MazHimHomy noni
4(17]02) | EnekmpomacHimHa iHOYKyis
Asuwe enekmpomazHimHoi iHOyKyii
3akoH ®apades
EPC iHOYKuii 8 Hepyxomux rnpogioHUKax
ObepmaHHA paMKu 8 Ma2HimHomy noni
CamoiHOyKyis
5(17/02) | Cmpymu npu 3aMUKGHHi Ma PO3MUKAHHI es1eKMpPUYHO20 Kosa
Buxposi cmpymu (cmpymu @yKo)
B3aemHa iHOyKyis
EHepzia ma2HimHo20 rnonsa
6(24/02) | MazHimHe none 8 pe4o8uHi
MazHimHi MOMeHmMU amomis i eeKmMpoHia
Aia- i napamazHemuku
depomazHemuKu ma ix enacmusocmi
7(03]03) | Enekmpoma2HimHi KonueaHHA

EnekmpuyHull KoaueasnbHUli KOHMYypP
PigHAHHA KONUBALHO20 KOHMYPY
BinbHi He3amyxaroyi KonueaHHA
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BinbHi 3amyxaroyi KoAUBAHHA
BumyuwieHi eneKmpomazHimHi Konu8aHHA
Pe30HAHC i pe30HAHCHI Kpusi

8(03/03)

EnekmpomazHimHi xsuni. PiesHAHHA Makceenna.
leHepysaHHA eneKmMpPomMa2HIMHUX X8uss.
Locnidu lepuya

9(10/03)

EHepeia enekmpomazHimHozao nond. Bekmop lMoliHmiHea.
Tunu enekmpomaz2HIiMHUX X8Usb Ma ix eaacmueocmi.

Po30in 5. Onmuka

10(17/03)

lMpupoda ceimna. KopnyckynapHo-xeunvosuli 0yaniam ceimnaa. leomempuyHa onmuka.
domomempuyHi 8enuUYUHU.

11(17/03)

IHmepgepeHyia ceimaosux xeuss
KozepeHmHi xauni
IHmepgpepeHruiliHi cxemu: cxema Jlolida, iHmepgepeHyia npu 8id6UBAHHI 8i0 MOHKUX
naacmuHok, iHmepgepomemp MalikenscoHa, 6azamonpomeHesa iHmepgpepeHyis.

12(24/03)

Auppakryis ceimna
Mpuryun MNozexHca — ®pexHens
Jugpakuyia ®peHena 8i0 kKpyano2o omeopy, 8i0 NoAynAOWUHU i WinuHU
Juppakyis ®payHaogepa 8i0 Kpy2a020 omeopy ma 8i0 WinuHU.

13(31/03)

LAuppakryis ceimna
AuppakyiliHa rpamka, dugpakyiliHa rpamexa axk cnekmpansHuli npuaad
Juppakyis peHmaeHi8cbKuX rpomeHis.

14(31/04)

lMonapusayia ceimnaa
3azanbHi gidoMmocmi npo noaapu3ayito
Monapusayia npu 8i06UBAHHI i 30510MAEHHI
lMonapusayisa npu nodsiliHomMy npomeHe3an0MaAEHHI
Cyneprno3uyia noaapu3o8aHUX Xeusb
IHmeppepeHyis Noaapu308aHUX X8Ub
LLImyuHe noodsiliHe npomMmeHe3a10MAEHHA
ObepmaHHA NAOWUHU noasapu3auii.

15(07/04)

B3aemodia ceimnaa 3 pe4o8uUHO0
Po3cisHHA csimna.
lMoenuHaHHA csimna.
3anomneHHA cgimna.
JAucnepcia ceimna.

Tuck ceimna

Po30in 6. KeaHmoea izuka

16(14/04)

EnemeHmu keaHmosoi onmukKu. Tersnoee 8UrnpoMiHIOB8AHHA

17
(14/04)

EnemeHmu K8AHMoOB0I oNMUKuU
KopnycKkynapHo-xeunsosuli dyaniam ceimnaa
lFanbmieHe peHmreHiecoke gunpomiHoeaHHs (MPB)
®omoegpekm
®omoHu. focniou bome
Epekm KomnmoHa




EnemeHmu K8aHMo8oi mexaHiku -1
linomesa de bpolina

18(21/04) . L . )

MmosipHicHuli cmucn xeune 0e bpolina. Xeunvosa pyHKiA

CniesiOHoweHHA Hegu3zHavyeHocmell [elizeHbepaa

EnemeHmu K6aGHMOB0OI MexaHiKu -2
19(28/04) Xeunvose pieHAHHA LLIpediHeepa
YacmuHKa 8 HecKkiHYeHHO 2auboKili 00HOBUMIpPHIl nomeHyiansHil ami

20 bydosa amoma 3a Pezepgopdom ma bopom
(28/04) Locnidu ®paHka ma lepya
21(05/05)

OcHosu ¢hizuku meepdo2o mina.

EnekmponposidoHicme memarnis i HanienposioHukie. bydosa meepoux min. decdekmu
8 Kpucmasnax. EHepeemuyHi 30HU 8 Kpucmasax. EnekmpuyHi enacmusocmi meepoux
min. EnekmponpogioHicme memanie. EneKkmpornpogioHicmb HamnisnposioHuKis.
22(12/05) | BnacHa nposioHicms HanienpoesioHukis. Jomiuikoea rnpogioHicme HaMnisnposioHukKie.
KoHmakmHi i mepmoenekmpuyHi aguwia EnekmpoHHOo-0ipkoguli nepexio.
HanisnposgidHukosuli diod

BHympiwHil pomoepekm. TepmoenekmpuyHi asuwa. Asuwe 3eebeka. Asuwe
lMenbmee. Asuwe TomMcoHa.

MpaKTUYHi 3aHATTA

OCHOBHMM 3aBAAHHAM LMKNY NPAKTUYHUX 3aHATb € OBONOAIHHA CTYAEeHTAaMW NPUMOMaMM i
MeTo4aMM NPAaKTUYHOTO 3aCTOCYBAHHA 3HaHb.

Ona niarotoBKM [0 MNPAKTUYHOTO 3aHATTA CTYAEHT NOBWMHEeH 1) onpaytoBaTv BignosiaHy
NeKLito; 2) po3rnAHYyTU NPUKNaAn po3B’A3yBaHHA 3a4a4. Bci HeobxigHi maTepianu npeactaBneHi Ha
nnatdopmi moodle B Kypci «». [icnA npoBefeHHA 3aHATTA CTYAEHT NOBMHEH BMKOHATU AOMALUHE
3aBAaHHA NO PO3B’A3yBaHHIO 3a4au.

Tabnuua 2. MpaKTUyHi 3aHATTA



https://do.ipo.kpi.ua/course/view.php?id=7474

Ne n/n Hazea memu 3aHAMmMA ma nepesik 0CHOBHUX MUMAaHs (OpieHMo8HUU)
1 EnekmpocmamudyHe none

2 MocmiliHul enekmpu4HUl cmpym

3 3aKoH bio-Casapa-/lannaca. Cuna Amnepa. Cuna J/lopeHya

4 3aKoH enekmpo-maz2HimHoi iHOYKuii (3akoH ®@apades)

5 IHmepepeHyis caimnosux xeuse

6 Auppakyis ceimosux xeusb

7 lNonapuszayia ceimaogux xeusos

8 ®domoegpekm

NabopaTtopHi 3aHATTA
CTyAeHTU BUKOHYIOTb nNabopaTopHi poboTu 3 BiaNoBiAHWX PO3AiniB 3rigHO A0 BCTaHOBAEHOTO

rpadiky Ta po3Kknaay 3aHATb.

OCHOBHMM 3aBAAHHAM LMKy NabopaTopHUX pobiT €:

» HabyTTa CTyAeHTamM 40CBiAy NPOBEAEHHA eKCNePUMEHTANIbHUX AOC/iAKEHD;
> 3aCBOEHHSA NpaBun 06pobKU eKcnepuMeHTaNbHUX JaHUX;
» 0pOopMNEHHA OOEPKAHUX PE3YNbTaTiB.

NabopaTopHi pob0TM BUKOHYIOTLCA B ABOX /labopaTopiax, nabopaTopis MexaHikM Ta eNeKTPUKM.
Ko)kHa 6puraga HaBYanbHOI rpynu CTyAEHTIB Ma€ CBiM rpadik BUKOHAHHA nabopaTopHux pobiT, wo
BiANoOBigAae 3micTy AaHOI OCBiITHbOI nporpamun. lpadik BMKOHAHHA pPoO6IT BKAOYAE HOMeEpPM
HaBYaNbHUX TUKHIB Bifg, NOYATKy cemecTpy, Homepu Bpuragm Ta BiANOBIAHI HOMepKU N1abopPaTO PHUX
pobiT (Tabnunus 3).

Tabnuusa 3. Npadik BUKOHAHHA nabopaTopHUxX pobir

£oGoui T 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Homepw Gpurag,

L,V 29 | 2411 | 2-12 | 2-13 | 3-1 | 33 s 35 | 37 | 312 | 28 | 310 | 311 |
[}

TRV z E 211 | 29 | 214 | 212 | 33 | 31 | § | 37 | 35 | 28 | 312 | 311 | 3-10 g E
=

", vi G5 &| 212|213 | 29 | 2111 | 35 | 37 g 31 | 33 | 310 | 311 | 312 | 27 E" 3

v, Vil 2414 | 2412 | 2111 | 29 | 37 | 35 = 33 | 31 | 311 | 3-10 | 2-7 | 3-12

HuKue npmnBeaeHo po3lndpoBKa Hymepaliii nabopaTopHux pobiT:

2-7 JlocnidxceHHa mepmoeneKkmpopywiliHoi cunu

2-8 JlocnidxceHHAa mepmoeneKmpoHHoI emiccii

2-9 BusHauyeHHs numomozo 3apA0y eseKmpoHa MemoOdoM MA2HeMpPOHa

2.11 3HIMaHHA KpUBOI HAMA2HIYYBAHHA Ma nemyii 2icmepesucy pepomazHeMUKI8 y 38iHUX

MO2HIMHUX MoaAax




2-12 BumiptosaHHsA iHOYKUii Ma2HIimMHO20 nosasa enekmpomazHima

2-13 | [docnidxceHHA 8inbHUX 3020CA0YUX KOAUBAHbL Y KOHMYPI

2-14 Bus4YeHHsA 8UMYUWEHUX KOAUBAHbL Y MOCAIO08HOMY KOAUBANLHOMY KOHMYPI

3-1 BusyeHHs iHmepgepeHuii caimna

3-3 BusyeHHsa Oupakyii ceimnaa Ha winuHi

3-5 Bug4yeHHA 3aKOHIi8 MN0AApU308AHO20 c8imaa

3-7 BueueHHs 30KOHie noaapu3osaHo2o ceimna (egpekm ®apades)

3-10 | Aocnid ®paHKa-lepua

3-11 BugyeHHA cnekmpa eurnpomiHo8aHHa amoma lidpozery

3-12 | BusuyeHHsa epekmy Pamsayepa

CamocrTiliHa poboTa cTyaeHTa
CamocmiliHa poboma cmydeHma 8KAKOHAE:

»  0npauyto8aHHSA fAeKyiliHo2o mamepiasny ma oKpemux NumaHs meopii, AKi 8UHOCAMbCA
Ha camocmiliHe onpayto8aHHs,

nideomosKy 00 NMPAKMUYHUX 3GHAMb,

p0368°A3y8aHHA 30004 OOMAWHbLO20 3080AHHS,

nidezomosky 8o nabopamopHux pobim,

ohopmaeHHA nabopamopHuUx 0CnioHceHs,

nidzomosKy 8o Mo0dynbHOI KOHMPOAbHOI pobomu,

BUKOHAHHA 30800Hb PO3PAXYHKOBO — epagiyHoi pobomu.

YVVVVYYVYYVY

OnpautoBaHHA NeKUIMHOro maTepiany nNpoBOAUTBCA PErynsapHO MNpPOTATOM CEeMecTpy
Hanepeao4Hi HACTYNHOI NeKuii i NonArae y BUBYEHHi HaBY4aIbHOrO MaTepiany 3a KOHCNEKTOM Ta 3a
pPEKOMEH 40BAHOIO NiTepaTypoto. BUKoHaHHSA Liei poboTn noTpebye Bia 30 go 60 XBUAKH.

MigrotoBKa M40 MNPaAKTUYHUX 3aHATb MNOMATAE Yy MNOBTOPEHHI/BMBYEHHI BignosiaHOro
TEOpeTUYHOro maTtepiany Ta po3bopi NpuKkNadiBs po3s’a3yBaHHA 3agay 3 gaHoi Temu. [licna
NPaKTUYHOTO 3aHATTA ANA 3aKPiNAEeHHA AaHOi Temu Ta pedaeKcii HeobXiAHO BUKOHATU AOMALLHE
3aBAaHHA. [JOMaWHE 3aBAaHHA CKnagaetbca 3 5-10 3apay (3aneXHO Bi4 PiBHA CKAAZHOCTI).
BuKOHaHHA i€l poboTn BUMarae Big 1 Ao 2 roanH. BUKOHaHHA AOMaLUHiX pobiT € NiaroToBKow A0
NOTOKOBUX KOHTPOAbHUX POOGIT.

Po3paxyHKoBo-rpadiyHa poboTa «[JMHamika obepTanbHoro pyxy». Ha BukoHaHHs PIP nepeabayeHo
2 TUXKHI.

MoaynbHa KOHTpOAbHa poboTa MpPOBOAUTLCA B KiHLi CEMECTpy Yy BUMNA4i TecTyBaHHA.
MigrotoBKka A0 MOAY/IbHOI KOHTPOJIbHOI pob0TK nepenbayae NOBTOPEHHA CTYAEHTOM MOJIOXKEHb
Teopii Ta iX NPaKTUUYHOro 3acTocyBaHHA. BUKOHaHHA Wiei poboTn BUMarae Big 1 A0 6 roauvH.

MoniTuKa Ta KOHTPO/b
5. MNoniTMKa HaBYanbHOI gUcUUNAIHU (OCBITHbOrO KOMMNOHEHTA)

BiaBigyBaHHA NeKuih Ta NPaKTUYHUX 3aHATb € 000B’A3KOBMM. Y pasi xBopobu CTyaeHT
3060B’A3aHMI NPeACcTaBAATM A0BIAKY NPO TEPMiH NPOXOAKEHHSA NiKyBaHHA, 0pOPMAEHY HaNEXHUM
YMHOM B YCTAHOBI, A€ NPOXOAMO NiKyBaHHA. B iHWMX BUNaaKax (HanpuKknag, cimenHi o6ctaBmHM)
NUTaHHA BUPILLYETbCA B iHAMBIAYa/IbHOMY NOPSAKY Pasom 3 KypaTopom. Y byab-sikomy BUNagKy
CTyQeHTam peKOMeHAYETbCA BiABIAYBaTU YyCi BWAM 3aHATb, OCKINbKM Ha HUX BUKNAJAETbCA



TEOpPeTUYHUI MaTepian Ta PO3BMBAOTbLCA HABMYKKU, HeoOXigHi AnA Noganblloro OnaHyBaHHA
crneuianbHUX AUCUMNAIH.

Pe3ynbTaTM BMKOHAHWUX MMOMOKOBUX KOHMPOsAbHUX POBIT opopmntooTbCca Yy BUIAAAI 3BITiB,
HaNUCaHUX pig PYyKU. 3BIT CynpoBOAKYyeTbCcA dopmMmynamu, rpadikamm — enemeHTamu, AKi
NiATBEPAXKYIOTb BUMKOHAHHA 3aBAaHb Ta oAeprkaHi pe3ynbTatv. 3 npasuaamm obopmieHHA pobiT
MOXHa 03HAaMOMMTMCb 3@ NOCUAAHHAM.

BMKOHaHi poboTH CTYAEeHTU 3aBaHTaXKYIOTb Y BiANOBIAHI TEKM Ha CaMTi.

B pasi auctaHuinHoi ¢opmMm HaBYaHHA Ha JfeKUii BMKAaZa4 KOPMUCTYETbCA BJIACHUM
npeseHTaLiiHUM MaTepiasioM; BUKOPUCTOBYE Z0OM AK A/1A BUKAAAAHHA NeKLIMHOro matepiany, Tak
i ANnA NpoBeAeHHA MNPAKTUYHUX 3aHATb Ta KOHCY/bTalin. Pe3ynbTaTM BMKOHAHHA BCiX 3aBAaHb
NOTOYHOTO KOHTPO/HO BMK/1aAa4y BUCTABAAE B KAMMYCi.

3aBAaHHA poO3paxyHKoBO-rpadiyHOi poboTM  CTYAEHTU BUKOHYIOTb B OKPEMMX 30LIMKTAX,
3anMCyoYM BMKOHAHI AiT akypaTHO i po36ipnnBo. 3ax1CT pe3ynbTaTiB BUKOHAHHA poboTM npoxoauTb
B YCHIi ¢popmi, B XoA4i AKOI CTYAEHT NOBMHEH NOFYHO Ta O6I'PYHTOBAHO NOACHUTW PO3B’A3YBAHHA BCiX
3aBAaHb. 3axMUCT BiabyBaeTbcAa B Zoom. Y CcTyAeHTa NOBMHHA ByTN BBIMKHEHA Kamepa Ta MiKPOdOH.

3aoxo4yBasibHi 6anM BUCTaBAAKOTLCA 3a: aKTUBHY PobOTY Ha MPAKTUYHUX 3aHATTAX; BignNOBiAi
Ha AO0AaTKOBi MUTAHHA AeKLUii; NiAroToBKy AOMNOBIAi 3 3a4aHOI TeMU; y4yacTb Y GaKy/NbTETCbKUX Ta
IHCTUTYTCbKMX onimniaaax 3 ¢pisnKK. 3a CBOEYACHY 3434y BCiX KOHTPO/IbHUX Ta NabopaTopHUx pobiT,
a TakoXX PIP ta MKP, Ha oCTaHHbOMY TUMKHI [atoTbCcs AoAaTKoBi 3 6anun. [0 pernTUHry cTyaeHTa
OOAATKOBO BKAOYAtOTbCA 6ann, opepraHi Ha CTYAEHTCbKMX i3MYHMX HaYKOBO-MPAKTUYHUX
KOHdepeHLiax 3a YMOBM Npea’sBieHHA BianosigHoro ceptudikaty. KinbkicTb 3aoxouyBaHux banis
He 6inbwe 10.

Opemo byayTb BpaxoBaHi A04aTKOBI 6a/n 32 NPOXOAMKEHHSA aZlanTaLiMHOro Kypcy 3 ¢i3uKku Bif,
IMAO KNI im. Irops CikopcbKkoro. oaaTKoBi 6ann HapaxoByOTbCA BiANOBIAHO A0 6aNiB , BKa3aHUX Y
ceptudikari. Micna oTprmaHHA AONYCKY A0 3aiKy.

MoniTnkoto gepnanHis nepenbavaeTbca HeobXigHICTb CBOEYACHOro BUKOHaHHA 3aBAaHb. Yci
NMUCbMOBI AOKYMEHTU MatoTb OYTW 3axuLLEeHi A0 3aKiHYEHHA TEOPEeTUYHOro HaBYaHHA B CeMecTpi.
MepecKknagaHHA TakMX 3aBAaHb NPOBOAMTLCA Y NPU3HAYEHUIA BUKNAZaYeM Yac.

Yci y4aCHMKM OCBITHbOrO MpoLecy: BMKNAAadi i CTyAeHTM B npoueci poboTn BUBYEHHA
OVCUMNAIHM  MaloTb KepyBaTUCb MPUHLUMNAMWM aKagemidyHoi gobpouecHocTi, nepeabaveHMmun
«Koaekcom decti HauioHanbHoro TexHiyHoro yHiBepcuteTy YKpaiHM «KUIBCbKUI MNONITEXHIYHUIN
iHcTUTYT»» https://kpi.ua/code.

AKagemiyHa 006 pOoYeCHICTb MA€E Ha yBasi OBOIOAIHHA CTYAEHTOM HEOOXiAHUMW 3HAHHAMU Ta
YMiHHAMM Ta 34aTHICTb MPOAEMOHCTPYBATU L 3HAHHS Ta YMiHHA. AKagemiyHa He A06poyecHicTb
NPOABAAETLCA Y 3aCTOCYBAHHI CTYAEHTOM LIMNAPraaoK, HECAHKLiOHOBAHOro AOCTyNy B IHTEPHET TOLWO
nig Yyac KOHTPONbHUX 3axoaiB (3axucty PIP, niarotoBui Bianosiaei Ha icnuti). B pasi BUABAEHHS
aKagemiyHoi He [06pPOYEecHOCTIi KOHTPONIBHWUI 3axig Ana [aHoro cTygeHTa MNpPUIUHAETbCA
NepeHoCUTbCA Ha iHWKI Yac.


https://youtu.be/N2vRH4SV1cA
https://do.ipo.kpi.ua/course/view.php?id=7474
https://kpi.ua/code

6. BuAM KOHTPOAIO Ta PEUTUHIOBA CUCTEMA OLiHIOBAHHA pe3yabTaTtiB HaBYaHHA (PCO)

PelTuHr 3 aucumnninm (PQ) BpaxoBye poboTy CTyAeHTa NPOTArOM CEMECTPY Ta PiBEHb 3HAHb i
HaBMYOK, BUABNIEHUX HUM Ha iCNUTI.
PelTuHr 3 ancumnniHn GopmyeTbea sk cyma 6anis, HapaxoBaHMX CTYAEHTY 3a:
e pe3yibTaTaMM BUKOHAHHSA NNAHOBUX KOHTPObHUX Ta labopaTopHMUX pPobiT,
® BMKOHAHHA pO3paxyHKOBO-rpadiyHoi poboTy;
® BMKOHAHHA MOAYNbHOI KOHTPONLHOI poboTy;
® BMKOHAHHA 3aBAaHb OTPUMAHMX HA iCNUTI.
PeiTUHF 3 AUCLMNAIHM PO3PaxOBYETbCA 3a GopMynoto peiituHrosa ouiHka (RD ) 3 kpeautHoro
Mmoayna GopmyeTbCs K cyma 6aniB NOTOYHOI YCNiLWHOCTI HABYaHHA — CTapTOBOrO PEUTUHIY (rc) Ta 6anis
OTPMMaHMX Ha icnuTi (r, ):

RD=r. +r1,.

CTapToBOro PEenMTUHI € CYMapHOH OLJHKOK 33 BMKOHaHHA CTYAEHTOM 3aBAaHb MOTOYHOrO
KOHTPOAIO, pO3paxyHKoBO-rpadiyHoi poboTH Ta MOAYIbHOI KOHTPOIbHOI POBOTH:

Ic :zrn+erc=Zrl'l+rM+rP
k

rn — 6ann NOTOYHOro KOHTPOAIO, ry — 6an 3a MKP, rp —6an 3a PIP. MakcumanbHa Kinbkictb 6anis
CTapTOBOro PenTUHrY ckiagae 50 6anis.

Kputepii ouiHIOBaHHA pe3ynbTaTiB poboTM Ha B cemecTpi HaBegeHi B Tabaumui 1,
3a0x04yBanbHi banu- B Tabnuui 2.
CeMecTpOBMIN KOHTPO/b: EK3aMEH.
[Jo eK3ameHy A0NyCKatloTbCA CTYAEHTWU, AKi 3a pe3y/bTaTaMW MOTOYHOrO KOHTPOJ0 Habpanu He
meHwe 30 6anie (60 % BiA4 MAaKCMMaNbHO MOXMAMBMX) 3@ YMOBM ychiwHoro 3axucty PP, MKP,
BMKOHAHHSA YCiX 3aBAaHb NPAKTUYHMX 3aHATb (He meHwe 60 % nNpaBUIbHO BUKOHAHWUX 3aBAaHb).

Tabnuua.l. PeliTMHrosa cuctema ouiHioBaHHA (PCO)

Bua pobotu Kinbkictb MakcumanbHuii | Cyma
6an

KoHTpOAbHi * * 15

poboTu

NabopaTopHi 12 2,5 30

poboTtu

PrpP 1 10 10

MKP 1 5 5

CTapToBUIA PENTUHT 50

* — KiNbKiCTb KOHTPONbHUX POBIT i MaKcMManbHUN 6an 3a KOXKHY BM3HAYa€E BUKNAAAY 3 MPAKTUYHUX
pobit. CymapHuii 6an 3a KOHTpOAbHi pobotn — 15 — maKcumanbHu Han, WO CTYAEHT MOXKe
OTPMMATHK 33 KOHTPONbHI POBOTH, AKi € HEBIA EMHOIO CKNAA0BOI MNPAKTUYHUX 3aHATD.

Tabauusa 2. 3aoxouyBasnbHi 6anu
6anmn
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1. AKTUBHA pobOTa Ha NPAKTUYHUX 3aHATTAX 0,5

2 YyacTby CTYAEHTCbKMX KOHbepeHLinax

3. Bignosiagi Ha 40AaTKOBI MMTAHHA B NeKLUii

4. MNigrotoBKa Aonosigi 3 3agaHoi Temu (npeseHTauis Ta BUCTYNn nepejg
OZIHOTPYMHUKaMM) 1-2

5. YuyacTtb Y paKyNbTETCbKUX Ta iIHCTUTYTCbKUX onimniaaax 3 ¢isanku

6. Bci po60TM 34aHi BYUaCHO (OCTAaHHE 3aHATTA)

MaKcumanbHa cyma 3a0Xo4yBasibHUX Rs 10

Ta6aumusa 3. BIAMNOBIAHOCTI PENTUHIOBUX BA/IB OLIHKAM 3A YHIBEPCUTETCbKOIO LLKA/IOO
1IANOBIAHOCTI PEATUHIOBUX BANIB OLIHKAM 3A YHIBEPCUTETCbKOIO LUKA/OIO:

Kinbkictb banis OuiHKa
100-95 BiamiHHO
94-85 Oyxe nobpe
84-75 Oobpe

74-65 3a40BiNIbHO
64-60 JocTaTHbo
MeHwe 60 He3agoBiNbHO
He BMKOHaHi ymoBu gonycky |He gonyuweHo

Dopatok 1. MporpamHi pe3ynbtatn HaBYaHHA (po3wupeHa ¢popma)

3HaHHA, HAbymi npu sus4yeHHi mamepiasie KpedUuMHo20 MOOYt0, MAOMb CMAMU 3AropPYKoo
nodanbuwo2o ycniuHo20 30C80EHHA CMyOeHmMamu crieyianbHux OUCUUsiH. 38°A3AHUX 3 BUBYEHHAM iX
meopemuyHUX OCHO8 ma Memo0di8 MPAKMUYHO20 3ACMOCY8aHHA. CmyodeHmu MOBUHHI 3HAMU
noHAMMS, A8UWA, 3AKOHOMIPHOCMI Ma 38'A3KU MiX¢ HUMU, yMimu aHanizysamu, pobumu 8UCHOBKU,
8unpasAaMuU NPUNyweHi NoMusaKu: Mamu 2auboKi, MiyHi, y3aeanbHeHi 3HaAHHA Npo npedmMmemu, S8UU4G,

suKopucmosysamu Habymi 3HAHHA AK y CMAHOAPMHUX, MAK i 8 HeCMaHOapMHUX cumyauyisx, a
MAKOMC MPU BUBYEHHI IHWUX OUCYUSIH.

B pe3ynsmami cmydeHmu Habydyme
YMIHHSA:

3acBoiBWM KypC 3aranbHoi ¢i3nKM, CTyaeHTU cneuianbHocTi Gl «XimiyHi mexHonoeii ma
iH}#teHepia», NOBUHHI 3 MOBHUM PO3YMIHHAM 3HATU QYHAAMEHTANbHI 3aKOHU Qi3MKKM | meToam iX
JOCNiAXeHb | BMITU 3aCTOCOBYBATWU L 3HAHHA NPWU PO3rAa4i OKpemux ABULL, MOEAHYHOUM iX
di3MYHY CYyTb 3 @aHANITUMHMMM CMiBBIAHOWEHHAMMW; BMITU NOEAHYBATU MAKPOCKOMNIYHI ABULIA 3 iX
MIKPOCKOMIYHMM MEXaHI3MOM; BMIiTM BMKOPUCTOBYBATM 3HAHHA 3 Kypcy 3arasbHoi ¢isuku npum
BUBYEHHI iHWMX AMCUMNAIH NpodecinHOI NiArOTOBKM.

doceio:
BMKOPUCTAHHA 3HaHb, YMiHb i HABMYOK Y KUTTi. HaB4YaHHA Qi3MKM Ma€ He TiNbKUM aTU Cymy
3HaHb, @ M chopmyBaTM AOCTaTHIA piBEHb KOMMETeHLji, HeobXiaHWIA ANA OCBOEHHA 3arajbHO
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npodeciiHnx ancumniid. Tomy CKNafA0BMMM HaBYaNbHUX AOCATHEHb CTYAEHTIB 3 Kypcy ¢i3nKku €
He Auvwe BONOAIHHA HaBYaNbHUM MaTepiasomM Ta 34aTHICTb MOro BiATBOPHOBATM, @ M YMIHHA Ta
HaBMYKM 3HAXoauTM MOTPIOHY iHbopmaujlo, aHanisyBaTh il Ta 3acCTOCOBYBAaTM B CTAaHAAPTHUX i
HeCTaHAAPTHUX CUTYALAX Y MeXKax BUMOT HAaBYANbHOI NPOrpamm A0 pesynbTaTiB HaBYaHHA.

Jlekmop 3anuwae 3 coborw npPaso 3MiHLEAMU MOPAOOK BUKAAOY HABYA/AbHO20 Mamepiany,
yacmkoeo lio2o 06’em i 3micm 3anexHo 8i0 Ni3HAB8AAbHUX MOX(AUsocmeli cmydeHmis i 30amHocmi
lio20 3aCB80€EHHA.

Po6ouy nporpamy HaB4anbHOI aucuunaiHm (cunabyc):

CKnapeHo cTaplwimm BMKNagadyem kadeapu 3aranbHoi ¢isMkm Ta mogentoBaHHA isnyHUX npouecis
YuxkcbKoto TeTaHoto pUropisHoLoO

YxBaneHo kKadpeapoto 3arasibHoi Gi3nKKM Ta MmoaentoBaHHA GisUYHMUX NpoLecis
(npotokon Ne 118ia 26.06.2026)
Noropg:xeHo MeToanuHoto pagoto GAIMIE

(npoTtokon Ne 11 Big 26.06.2026 p.)
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