E HauioHanbHMi TeXHIYHUI yHiBEpcUTeT YKpaiHu
«KUIBCbKUWA MONITEXHIYHUIA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIO»

Kadegpa iHpopmatukm Ta
NPOrpamHoi iHXKeHepii

MPOrPAMHE 3ABE3NEYEHHA KBAHTOBUX

OBYUCJ/IEHDb

Pob6oua nporpama HaBuyanbHoi gucumnniim (Cnnabyc)

PiBeHb BHIIOT OCBiTH
TI'any3s 3HaHB
CneniajabHicTh

OcgiTHs1 nporpama
CraTtyc TMCHUILTIHA
®dopMa HAaBYaHHS

Pik miaroroBku, cemecTp
O0car TucHuIIiHA

CeMecTpoBHii KOHTPOJIb/
KOHTPOJIBHI 3aX0/1H

Po3kiaan 3aHgaTh
MoBa BUKJIagaHHA

Indopmanis mpo
KepiBHHUKA Kypcy /
BUKJIAAaYiB

Po3mimenns kypcy

PeKBi3nTK HaBYa/IbHOI AUCLUNNIHM

JApyruii (Maricrepcbkmii)

F Indopmartiiini TeXHOIOTi

F2 Inxenepist mporpaMHOro 3a0e3rneyeHHs
[H>xeHepist KBaHTOBOT'O MPOrPAMHOI0 3a0€3MEUEHHS
O00B’s13K0Ba (HOPMaTUBHA)

Ouna(zenHa)

1 xypc, ociHHIi cemecTp

120 romun (32 roguan — Jleknii, 14 roqun — JlaboparopHi, 74
roguau — CPC)/ 4 xpenutu EKTC

3anik, MKP, 3axuct nabopatopHux pooiT

Jleranbuuii po3kian - http://my.kpi.ua, https://schedule.kpi.ua/
VYkpaiHcbka

JlexTop: k.T.H., noueHT, Jlimyk Karepuna Iropisua,
lishchuk_kpi@ukr.net,

JlabopaTopHi 3aHATTS:

K.T.H., foueHT, Jlimyk Karepuna Iropina, lishchuk kpi@ukr.net

http://do.ipo.kpi.ua Kox xkypcy: X065gk



http://my.kpi.ua/
http://do.ipo.kpi.ua/

IIporpamMa HaBYAJIbHOI AU CHUIIIHA

1. Onuc HaBYATBLHOI AMCUHUILTIHY, Il MeTa, peAMeT BUBYAHHS Ta pe3yJbTaTH
HABYaHHA

Cunabyc ocBiTHROTO KoMIIOHEHTa «[IporpamHe 3a0e3nedeHHs KBAHTOBUX OOYHCIICHB)» CKIIAZICHO
BIJIMOBIJTHO /10 OCBITHBO-TIPOQECIHHOT MPOrpaMu MiATOTOBKH MaricTpiB «IH)eHepiss KBAHTOBOTO
IPOTPaMHOT0 3a0e3MedeHHs» creniaabHoCcTi F2 — [HkeHepis mporpaMHOro 3a0e3neueHHs .

MeTow HaBUanbHOI JUCHMIUTIHM € (OpPMYBaHHS Yy 3100yBadiB CHUCTEMHOTO PO3yMiHHS
NPUHIMIIIB Ta I1HCTPYMEHTIB pPO3POOJICHHS KBAHTOBOI'O IPOTPaMHOrO  3a0e3IeueHHS,
(bopMyBaHHS MPAKTUYHUX HABUYOK BUKOpUCTAaHHS cydacHuX SDK Ta xmapHuX ruatdopm mpu
po3po01i KBaHTOBOI'O NporpamMHOro 3abe3nmeudeHHs. Ha 1abopaTOpHHX 3aHATTSIX CTYACHTH
OMaHyIOTh JeKiNbKka (ppeMBOpPKIB, KOTPi BHKOPHCTOBYIOTHCS IUIsI PO3POOJIECHHS KBAaHTOBOTO
nporpaMHOro 3a0esmedeHHs. B kypci mepembaueHHMii KOHTPOJb SKOCTI OTPUMAaHUX 3HAHb Yy
BUTJISIII MOJTYJIbHOI KOHTPOJIBHOT pOOOTH.

[IpenmeTr HABYAJBLHOL AMCUMILIIHUA: METO/IU Ta MiIXO/IH, 1110 BUKOPUCTOBYIOTHCS MPU PO3POOIIL
KBAaHTOBOTO MPOrPAMHOIO 3a0€3MeYCHHSI.

OcHOBHI 3aBJAAHHA HABYAJbLHOI JUCHHUILTIHA
3HAHHA:

- (QopMmyBaHHS y CTYAEHTIB yMiHb Ta HAaBUYOK CTaBUTU 3aJadyl aHali3y 1 CHHTE3Y
KBaHTOBOI'O MIPOTPAMHOTO 3a0€3MeUeHHS.

YMminuga:

- 3HaXOAMTU HAMOLIbII ePeKTUBHUN KBAHTOBMH aITOPUTM JUIS PO3B’SI3aHHS MOCTABJIECHOT
3a;aui;

- 3acrocoByBaTH BiikpuTi SDK ais po3poOku Ta TecTyBaHHS KBaHTOBUX MTPOTpam;

- 3aCTOCOBYBAaTH OTPWUMaHi 3HAHHS JJIs CHMYJIOBAaHHS KBAaHTOBHUX CXEM Ha JIOTIYHOMY
piBHI.

[Ticns nNpOXOMKEHHS IUCHMIUIIHM CTYAEHTH 3MOXYTh pPO3pOOJIATH Ta JOCITIIKYBaTH
KBaHTOBE IporpamHe 3abe3neueHHs, 00MpaTh HEeOOXiIHI TEXHOJIOTI JIsl CTBOPEHHS KBAaHTOBUX
IIPOrPaMHUX CHCTEM .

Hucnumina popmye HacTymnHi 3aranbHi (3K) ta haxosi (PK) komnemenmuocmi:

-  ©K 13 - 3maTHIiCTh po3poOIsATH TTpOrpamMHe 3a0e3MeUeHHS ISl KBAHTOBUX OOYHMCIICHB i3
BUKOPUCTAHHSAM Cy4yacHHUX (peliMBOPKIB Ta MOB 3 ypaxyBaHHSM OOMEXEHb KBAaHTOBUX
apXITEKTYp.

B pe3ymprari BHBYEHHS JUCHMIUIIHA CTYJAEHTH JOCATAIOTh HACTYMHUX HPOZPAMHUX
pe3ynomamie naeuannsa (IIPH):

- TIPH 21 - BonoaiTi mpakTMYHUMH HAaBUYKAMH HAMKMCAHHS Ta TECTyBaHHS KBAaHTOBUX
nporpaM 3 BUKOpHCTaHHsAM Bigkputux SDK, 3acTocoByBaTH OTpUMaHi 3HAHHS IS
CUMYJIIOBAHHS Ta BIJJIar0J[PKEHHsI KBAHTOBUX OOYHCIICHb.



2. IIpepexkBi3uTH Ta MOCTPEKBI3UTH AUCHHUILTIHU (Miclle B CTPYKTYPHO-JIOTiUHii cxemi
HABYaHHA 32 BiIOBIIHOI0 OCBITHHOK MPOrPaMoIo0)

[Ipy BuBYEHHI Ii€] IUCUUIUTIHM BHUKOPHUCTOBYIOTHCS 3HAHHS, OTPUMaHI CTyACHTaMHU 3a
pe3yJbTaTH BUBYCHHS HACTYITHUX JUCIHUTLIIH:

- Jliniitna anre6pa
- Teopis iMmoBipHOCTEH
- IIporpamyBanns

3HaHHS, OJIep)KaHI CTyJICHTAMH IPHU BUBYCHHI JUCIUILUTIHK, BUKOPUCTOBYIOTHCS y HACTYITHHUX
OCBITHIX KOMIIOHEHTAX

- ITIO 01 HaykoBa po6oTa 3a TeMOIO MaricTepchbkoi quceprarii
- IIO 02 Ilpaktuka

- I10 03 BukoHaHHs MaricTepchbKoi auceprarii

- TIO 04 Metogosoris iHXeHepii IpOrpaMHOTO

3. 3MicT HABYAJBHOI AMCHUAILIIHA
Jlexkuiiini 3aHATTH

Tema 1. Enementn KBaHTOBOi iHpoOpMaTuku. MaremMaTWYHHMU amapar KBaHTOBUX
004MCIIeHb

Tema 2. KsantoBi anroputmu. OCHOBU MNpOrpamMyBaHHS KBaHTOBUX aJTOPUTMIB.
Anroput™m [loiiya. Ilomyk y HeBmopsakoBaHii 06a3i manux. AnroputMm ['posepa.
Anropurm llopa

Tema 3. IHcTpymeHTH KBaHTOBHUX oOumcieHb. O3HaiiomiieHHs 3 minaTdopmamu Qiskit,
Cirq, Q#, IBM Quantum Experience. MoBu nporpaMmyBaHHS /1J1s1 KBAHTOBUX OOUUCIIEHb.

JlabopaTopHi 3aHATTA

JIP1. Cumynstop kBanToBux cxeM IBM Quantum. Peanizariis Ta TecTyBaHHS OCHOBHHUX
orepallii Ipyu CTBOPEHH1 KBAHTOBUX CXEM.

JIP2. Qiskit. ba3zosi onepartii.

JIP3. OcHoBHM nporpamyBaHHs 0a30BHUX omepariit y Q#.

JIP4. Cumymsitop kBanToBHX cxeM IBM Quantum. CTBOpeHHS KBaHTOBUX aJITOPUTMIB.

4. HapuyaabHi MaTepiaiu Ta pecypcu
ba3zoea nimepamypa

1. Ocranos C.E., [lo6poBonscekuii FO.I'. KBanTOBa iHpOpMaTHKa Ta KBAHTOBI OOUHUCICHHS
/ C.E.Ocranos. IO.I'. JloO6poBonbebkuit - UYepniBmi: YHY, 2021. - 99 c.
https://archer.chnu.edu.ua/bitstream/handle/123456789/2830/QuantumComputing.pdf?se
guence=1&isAllowed=y

2. Kpoxmanbcbkuii T.€. Beryn mo kBanToBux obuuncieHs — JIbpBiB:JIHY, 2018. — 204c.
http://ktf.Inu.edu.ua/books/Krokhmalskii-VKO.pdf

3. Wong, T. G. Introduction to Classical and Quantum Computing [ EnexTponnuii pecypc] :
textbook / Thomas G. Wong. — 1st ed., 4th printing. — Rooted Grove, 2023. — 400 p. —
Pexum moctymy: https://www.thomaswong.net/introduction-to-classical-and-quantum-
computing-le4p.pdf



http://ktf.lnu.edu.ua/books/Krokhmalskii-VKO.pdf

4.

Nielsen, M. A., and Chuang, I. L. (2020). Quantum Computation and Quantum
Information. Cambridge: Cambridge University Press. -
https://profmcruz.wordpress.com/wp-content/uploads/2017/08/quantum-computation-
and-quantum-information-nielsen-chuang.pdf

Bernhardt C. Quantum computing for everyone . - Cambridge, MA: The MIT Press,
2019. — 194 p https://github.com/shyamsantoki/Qubit_Quantuam-
Computing_Notes/blob/main/Quantum%20computing%20for%20everyone%20by%20B
ernhardt%2C%?20Chris%20(z-lib.org).pdf

Jlonomixcna nimepamypa

1.

Kapnam I'.}FO. KBanrtoBi indopmamiitHi cuctemu. — KwuiB: dakyapTeT pamiodizukw,
€JIEKTPOHIKM Ta KOMIT IOTEPHHUX cucTeM KHiBChKOro HaliOHAJILHOTO YHIBEPCUTETY IMEHi
Tapaca [leBuenka, 2018. - 77 C. https://rex.knu.ua/wp/wp-

content/uploads/2018/05/QIS_Karlash.pdf

D. McMahon. Quantum computing explained./ D. McMahon — Wiley-Interscience, 2018.
—332

Kaye Fll Laflamme R., Mosca M. An Introduction to Quantum Computing. Oxford :
Oxford University Press, 2007. 264 p.

Rieffel E., Polak W. Quantum Computing: A Gentle Introduction. Cambridge, MA : MIT
Press, 2011. 356 p.

Mermin N. D. Quantum Computer Science: An Introduction. Cambridge : Cambridge
University Press, 2007. 240 p.

Sutor R. S. Dancing with Qubits: How quantum computing works and how it can change
the world. Birmingham : Packt, 2019. 570 p.

The Qiskit Textbook [Enexkrponnuii pecypc]. Pexxum moctymy: giskit.org/textbook

Learn Quantum Computation using Qiskit (2nd ed.) [Enextponnuii pecypc]. Pexum
nocrymy: learning.qiskit.org

Microsoft Learn: Quantum computing learning paths [Enextponnuii pecypc]. Pexum
nocrtymy: learn.microsoft.com/training/browse/?terms=quantum

Jlns BUKJTaJaHHS AUCUUIUTIHE HeOOX1qH1 HACTYIHI PECYPCH:

- B JEKUIHHIA ayauTopii Mae OyTH KOMII'IOTE€p 3 JOCTYIOM JI0 MEpEXi IHTEpHET, a

TaK0X IPOEKTOP;

- B ayauTopii, Je NPOBOAATHCA J1TabOpaTOpHi poOOTH, MarOTh OyTH poOoul cTaHLIi 3

JIOCTYIIOM JI0 Mepexi 1HTepHeT 1 Opay3epaMu, B KUIBKOCTI CTYIEHTIB Y TPyI, JUIS
MIPOXO/KEHHSI MOTYJIBHOI KOHTPOJIBHOI pOOOTH.

HaByajJnLHNH KOHTEHT

5. MeToanka onaHyBaHHSI HABYAJIbHOI TMCHUIJIIHN (OCBITHHOI0 KOMIIOHEHTA)
Temu nex1ii Ta mepenik OCHOBHUX MUTaHb HEBEACHI B Ta0ymii 1.
Ta6muns 1
No .
o/ Ha3Ba Temu Ta mepesnik OCHOBHHX MTUTaHb

Crpyktypa Ta 3micT kypey. PCO. Beryn B auctumiiiny.
OcHogHi niutanHg: Ctpykrypa Kypcy. O3nartomnenss 3 PCO. OcHOBHI nUTaHHS, SIKI



https://qiskit.org/textbook
https://learning.qiskit.org/
https://learn.microsoft.com/training/browse/?terms=quantum

PO3TISAAIOTHCS B KYpCi.
OCHOBHI MOHSTTS KBaHTOBHX OOYMCIIeHb. [IOpIBHSHHS KIaCHYHUX Ta KBAHTOBHX
napajgurm. ApXiTeKTypu KBaHTOBHX KOMII IOTEPiB

EnemenTn kxBaHTOBO1 iHPOPMATHKH.

OcHoBHI nuTaHHs: MaTeMaTHYHUH anapar KBaHTOBUX OOYHCIICHb: BEKTOPH CTaHy Ta
MaTpHIli, JIIHIIHI onepaTopy Ta yHITapHI MEPEeTBOPEHHS, OCHOBH KBAaHTOBOI JIIHIMHOI
anreOpu

KBaHTOBI anropuTmu.

OcuoBHi nuTtands: OCHOBU MpOrpamMyBaHHs KBAHTOBHX aJITOPUTMIB; MPEACTABICHHS
KyOITIB Ta KBaHTOBHX pETICTpiB, BHUMIpPIOBaHHSA Ta cyneprosuiis. KBaHTOB]
6itu(xy0iTi). OxHOkyOiTHI reiitm (BeHTwii). bararokyOitHi reditu. Ilepermmyrani
CTaHHU.

KBaHTOBI anroputmu.
OcHoBHi nuTanHsA: CTBOPEHHS! KBAHTOBUX CXEM, CUMYJISLIS Ta TECTYBaHHS KBAaHTOBUX
CXEM.

KBaHTOBI1 anropuTmu.
OcuoBHi nurtanas: AnroputMm J[oiya. Ilomyk y HeBmopsiakoBaHiid 0a3i JaHUX.
Aunroput™m I'poBepa. AnroputMm Illopa.

[HCTpYMEHTH KBaHTOBHX OOYMCIICHD.
OcHoBHi nutanHd: O3nHaiiomnienns 3 miatgopmamu Qiskit, Cirq, Q#, IBM Quantum
Experience. MoBu nporpaMyBaHHs JUIsi KBAHTOBHX OOYHCIICHb.

[HCTpYMEHTH KBaHTOBUX OOUYMCIIEHb.
OcHosHi nutanHg: OmuH ky0iIT y Qiskit: X, H, Z; cynepno3uiisi; BUMiprOBaHHS

[HCTpYMEHTH KBaHTOBHUX OOUYMCIIEHb.
OcHosHi nutadHd: OxuH KyOIT y Q#: onepauii H, X

[HCTpYMEHTH KBaHTOBHX OOUYMCIICHB.
OcuoBHi nutanHs: /IBa ky6itu Ta CNOT y Qiskit

10

[HCTpYMEHTH KBaHTOBUX OOYNCIICHD.
OcHosHi nutanHd: JIBa ky6iTi Ta CNOT y Q#

11

[HCTpYMEHTH KBaHTOBHX OOUYMCIICHD.
OcHoBHi nutanHsa: Anroputwm [loiya y Qiskit.

12

[HCTpyMEHTH KBaHTOBUX OOYHCIICHD.
OcHoBHi nutanHa: Anroput™m Jloiua y Q#

13

[HCTpYMEHTH KBaHTOBHX OOUYHCIICHb.
OcHosHi nutanss: Tenenopranis B Qiskit/Q#

14

[HCTpyMEHTH KBaHTOBUX OOUYMCIIEHbD.
OcHoBHi nuTanHs: CucTeMHe IporpaMHe 3a0e3neyeHHs Ui KBaHTOBUX OOYMCIICHb,
XMapHi KBaHTOBI cepBicH, be3neka Ta KBAaHTOBI 00YHCIIEHHS

15

[HCTpyMEHTH KBAaHTOBUX OOUYHCIICHbD.

OcHoBHI_mnuTaHHsA: TecTyBaHHSA Ta BIJUIarO/DKCHHS KBAaHTOBHX IIpOrpaM: 3acolu
HanaromxeHas B Qiskit, Cirq; Mmeronu Bepudikallii anropuTMiB; BiIMOBOCTIHKICTD 1
BUSBJICHHS [TOMHJIIOK.

16

[HCTpyMEHTH KBaHTOBUX OOUYNCIIEHbD.
OCHOBHI IIMTAHHSA: [lepcriekTHBU PO3BUTKY MPOTPAMHOTO 3a0e3MeueHHs IS
KBAaHTOBUX OOYHCIIEHD

TemaTuka J1abopaTOPHUX POOIT TAa MPAKTHYHHUX 3aHATH

. KinbkicTb
No Hazsa maGoparopHoi pobotu
TOIMH
1 | Cumymsarop kBanToBHMX cxem IBM Quantum. Peamizamis Ta 2




TECTYBaHHS OCHOBHUX OIEpallii P CTBOPCHHI KBAHTOBHUX CXEM.
Merta poboTu:
- OTpPUMaHHS HAaBUYOK CTBOPEHHS Ta  TECTyBaHHS
KBaHTOBHX cxeM y cumynstopi IBM Quantum
- HaBYUTHUCH CTBOPIOBATH KBaHTOBI CXEMH 3
BUKOPHUCTaHHAM OJTHOKYOITHUX I'€HTiB
- peamizoByBaTH KyOITM B CTaHax 3 JOBUIBHUMH
aMILTITyIaMA KIMOBIPHOCTI KOJKHOTO CTaHy

Qiskit. bazosi omepartii. 4

Merta poboTu:

5 - OTpPUMATH HAaBUYKH CTBOPEHHS Ta TECTYBAaHHS KBAHTOBHX
cxeMm 3 BUkopuctanHsm Qiskit

- omaHyBath 0a30Bi omepamii Hajg OAHMM KyOIiTOM Ta
BHMIPIOBAaHHS B Z-0a3uci

OcHoBU mporpaMmyBaHHs 0a30BUX omepariii y Q# 4
Merta poboTu:

— OnaHyBaTH OCHOBH mporpamyBaHHsS y Q# (BUAUICHHS
KyOiTiB, yHITapHi onepaitii)

Cumynstop kBantoBux cxeM IBM Quantum. CTBOpeHHSI KBaHTOBUX 4

ANTOPHUTMIB.

4 Merta poboTu:

- OTpPUMAaHHS HaBUYOK 3aCTOCYBaHHS 2-X Ta 3-X KyOITHUX
TerTIB

- caMOcCTiiiHa po3poOKa KBAHTOBUX CXEM

Camocriiina po6oTa cTyaeHTa

Ne Bun camocriitHoi po6oTH KinpkicTh
3/ TOJINH
CPC
1 | IligroroBka 10 1abopaTopHUX POOIT 51
2 ITigroroBka 10 JIEKIIHHAX 3aHATH 9
3 ITinroroBka 1o MKP 8
4 ITigroroBka 10 3a7iKOBOT KOHTPOIBLHOX POOOTH 6

6. Moay/ibHa KOHTPOJIbHA Po60Ta

MeTor0 MOIyNbHOT KOHTPOJIBHOI pOOOTH € 3aKpilJIeHHS Ta MepeBipKa TEOPEeTHYHUX
3HaHb 13 OCBITHHOI'O KOMIIOHEHTAa, HAOYTTS CTYACHTAMH MPAKTHYHUX HABUYOK CAMOCTIHHOTO
BUPIIICHHS 3aB/IaHb.

MonaynbsHa koHTposbHa pobOota (MKP) BHKOHYEThCS B KiHIII KypCy Ha OCTaHHbOMY
tixkHl. KoHTponbHa pobota mpoBoastbes y cepenoBuili Moodle. Koxen cryaeHt orpumye
1HAMBIlya]bHE 3aBaHHSA. MoayllbHA KOHTPOJIbHA poOoTa CKiIagaeTbes 3 20 TECTOBUX MHUTaHb 32
TeMaMU, KOTpi OyJId pO3TISHYTI IPU BUBUYEHHI OCBITHHOTO KOMITOHEHTY.

3axisgHi MeTOaM i 3ac00M HABYAHHS

3amisHi pi3HI METOAM HABYAHHS, a CaM€ 3a XapaKTEpOM JIOTIKH Mi3HaHH, MPOOIEeMHO-
OpPIEHTOBAaHMM, Ha OCHOBI IIJIICHOTO MIIXOMy 10 MpOllecy HaBYaHHS (JICKIIMHWA maTepiail Ta
3aBJaHHA J10 J1a00OpaTOpHUX POOIT TICHO MOB’s3aHI MiX C000K0), CaMOCTiifHA HaBYaJIbHO-
Mi3HaBaJdbHA MISUTBHICTH, B MPOIIECI IKMX TMPOSIBISETHCA Ta OINHIOETHCS  1HAMBITyaTbHA



JISIIBHICTh CTY/ICHTIB (Ha CaMOCTIMHE OMpaIfOBaHHS CTYJIEHTIB BHHOCHUTBCS PSAJl 3aBJaHb, SKI
CTYACHTH TOTYIOTh CaMOCTIHHO Ta TIPE3EHTYIOTh Nepea ayJUTOpi€l0, TaKOX JEKiJIbKa
KOMIT FOTEPHUX TMPAKTUKYMIB Iepe10avyaroTh BUKOHAHHS 11032 MEKaMH BIJBEJCHHUX 3aHATh 3a
PO3KJIAIOM, a HAa 3aHATTI BOHHU JIMIIE 3aXUIIAIOTh POOOTY), MDKAUCHMIUTIHAPHUNA MAXiA 10
HaBYaHHS (NP BHWBYCHHI JAWCIMILIIHA AKTUBHO BHKOPHUCTOBYIOTHCS 3HAHHS, SIKI CTYICHTH
3100ynM Ha TakuxX Aucuuiuiinax sk IIporpamyBanns Ta iHmi. IlepeBara BigmaeThcst came
MPOJYKTHUBHUM METOJaM, SIKi CIPSMOBaHI Ha AaKTHBI3allil0 1 CTUMYJIIOBaHHS HaBYAJIbHO-
Mi3HABAJLHOT NIsTLHOCTI CTY/ICHTA.

7.

OCHOBHHM 32C00aM¥ HABYAHHY C:

- Tndopmariiini 3aco0u (mpe3eHTarlii 10 JEeKIil, TEOPETUYIHI BIJOMOCTI 0 BUKOHAHHS

nabopaTopHUX POOIT, JOJATKOBA JiTEpaTypa 10 BUBYCHHS HAaBYAIBHOI TUCIIUTIIIHN);

- Jupaktuuni 3acoOu (Tabnuili, mpe3eHTamii, JEMOHCTpAIliiHI MPHUKIAIN pearizaril

NPaKTUYHUX 3aBJaHb, MPOTPaMHI 3acO0M HABYAILHOTO TPU3HAYCHHS Y BUTIISII
IHCTpYMEHTApIIO JIsl BAKOHAHHS J1a00paTOpHUX poOiT);

- TexHiunl 3aco0u:

o MynbeTuMeniiiHi cucTeMu (MyJIbTHMEIIHINA TPOEKTOP a00 JIOIIKA);
o 3aco0u KOMYHIKaIlil 31 CTYJeHTaMH:

— PO3MIIICHHS TEOPETUYHHX MAaTepialliB, 3aBJaHb 10 JIAOOPATOPHUX
po0iT, caMocTiiHOI poOOTH CTYIEHTIB, MUTAaHb OO 3aNiKy Ta iHIIE
(Cucrema «Enextponnuii Kammycy, Ilmatrgopma aumcTaHIiiHOTO
HaBuaHHs "Cikopcekuii");

— o0min noBigomineHHsamu (Tenerpam-yar).

IMoniTuka Ta KOHTPOJIb

IHoniTnka HaBYAJIbHOI IUCHUILTIHU (OCBITHHOI0 KOMIIOHEHTA)

OCHOBHI TIOJIOKEHHS TTOJITUKH:

nonimuka w000 akademiunoi 006pouecnocmi - CTYIEHT 3000B’s13aH1 TOTPUMYBATHUCh
Konekcy wyecti HaiioHanbHOro TEXHIYHOrO YHiBepcuTeTy VYkpainu «KuiBcbkuii
MOJIITEXHIYHUN 1HCTUTYT» Ta BUMOT aKaJeMiuyHOi JOOPOYECHOCTI MiJ 4ac OCBITHHOTO
IpoIIeCy;

npaeuna 6i06i0yeannsa 3anamep — BiIBIyBaHHS JIEKUIHHUX Ta JJAOOpAaTOPHUX POOIT €
000B’3KOBOIO CKJIaJOBOI0 BUBUEHHS MaTepiajy MpHU HaBYaHHI B ayAUTOPIAX, Tak 1 MpH
BUKOPWCTAaHHI JHUCTAaHIIHHOTO PEXUMY HaBUaHHJ. B OCTaHHbOMY BHUNAAKY 3aHSTTS
IPOBOJIATHCS B PEXKUMI ZOOm-KOH(MEpEHLH 1 CTYJeHTH iX «BIABIAYIOTb» MiJ’€IHYIOUUChH
3a HaJIaHUMH BUKJIaIa9aMy TIOCHIIaHHSIMH,

npasuia noeediHKU HA 3aHAMMAX — HE 3aBaXaTH 3alBOIO TisSUTBHICTIO, pO3MOBaMH (B
TOMY 4YHCIi Telae(OHOM) IHIIUM CTyJEHTaM CIyXaTd JIeKIilo, MOSCHEHHS BUKJalaya
MIO/I0 BHKOHAHHS J1a0OpaTopHOi pPOOOTH UM TpaIfoBaTH TiJ Yac BHUKOHAHHSA
nabopaTtopHux poOiT. B ayaurtopisix/mabopaTopisix Ta Npu AUCTAHLUIKHOMY HaBYaHHI
BJIOMA JIOTPUMYBATHUCH TIPaBUJI TEXHIKK O€3IMeKH mpu poOOTi 3 00JIaTHAHHSM;

BIIPOJIOBXK 3aHATh CTYAEGHTH MOXYTh 3aJaBaTW IHUTAHHS CTOCOBHO Marepiaiy, MIO0
BUKJIQAEThCA; CTYJCHTH MAIOTh MOXIIMBICTD MIAHATH OyAb-fKe THMTAHHSI, sKe
CTOCYETBCSI MPOLEAYPU NMPOBEIECHHS Ta OLIHIOBAHHSA KOHTPOJBHUX 33aXOJIB. Y BHUIAJIKY
HEOOX1THOCTI BHHHUKHEHHSI y CTYIEHTIB OJATKOBUX MUTaHb MO0 TUCIUIUIIHU T103a
HaBYaJbHI 3aHATTS, CTYJEHTH MalOTh MOMKJIMBICTh 3aJaTH iX Ha KOHCYJBTAIll 3TiIHO
3aTBEP/UKEHOT0 pO3KiIagy abo B TejerpaM KaHali JUCLHUIUIIHA B poOouuii yac (uac
BIJINTOB1/1l HA MUTAHHSA 110 3-X 110).



https://kpi.ua/index.php/code
https://kpi.ua/index.php/code

— CTYICHTH MalOTh IIPaBO OCKap>KUTHU PE3yJIbTaTH KOHTPOJIBHUX 3aXOiB, apryMEHTOBaHO
MOSICHUBIIN 3 SKMM KPUTEPIEM HE IMOTOKYIOTHCS BIATMOBIAHO 10 KPHUTEPIiB OIIHKH
Ta/abo 3ayBaxkeHb. (OCKApKCHHS PE3YJIbTATIB CTYJCHTAMH BHKOHYETHCS 3T1IHO
nojioxkeHHs «IIpo BupimenHsa KOHQIIKTHUX cuTyarlid B KIII im. Iropst CikopchbKOro»;

—  Npasua NPUHAYEeHHA 3a0X0UY6aIbHUX 0A/1i6 — 320X0UyBaIIbHI Oalli HE Mepea0aveHi;

—  noaimMuKa w000 8UKOHAHHA 1AOOPAMOPHUX POOIm:

O Yy BHWIIAJIKy BHABJICHHSA (DaKTy akaJeMidHOi HemoO0podecHOCTI poboTa He

3apaxoBYETHCS;
O KOXXHa jabopaTtopHa pobora Mae 3 KpuTepii OlliHIOBaHHS: BukoHaHHs, 3aXUCT Ta
3BIT;
o saboparopHa po0OOTa BBAKAETHCS 3aHOK Yy BUMAJKY il 3aXHCTy CTYJACHTOM Ha
3aQHSTTI.

—  nONIMuUKa w000 nepecKiadann.

O JIKBiJallisg akageMI4HOi 3a00proBaHOCTI, SIKa BUHHKJIA y BHUIAJKy OTPHUMAHHS
HE33/I0BUTHHOT OIIIHKY (@€ 32 HasBHOCTI JOMYCKY!) 3MiiCHIOETHCS 3a rpadikom,
BCTAaHOBJIEHUM Ha PiBHI YHIBEPCUTETY;

O SIKOIO CTYIEHT He mpoxonuB abo He 3’sBuBcs Ha MKP (6e3 moBakHOi mpu4nHN),
fioro pe3ynbTaT OLiHIOEThCA y 0 OaiiB; nepenucyBaHHS MOIYJIbHUX KOHTPOJIbHHUX
po0iT He mepeadayeHo;

O SKLIO CTYJEHT HE NMPOXOJUB ab0o He 3 SBUBCS Ha TECTyBaHHSA Ha JIEKLIHHOMY
3aHATTI (0€3 MOBAXXHOI MPUYMHHM), WOTO pe3yiabTar oImiHroeThes y 0 Oais;
nepenucyBaHHs a00 TOBTOpHE IPOXO/UKEHHS TECTyBaHb [0 Marepiajiam
JEKIIITHUX 3aHATh HE TIepe10aueHo;

O 3[a4a MPOTOKONIIB J1a0OpaTOpHUX POOIT BiIOYBA€TbCS HAa HACTYIMHOMY 3aHSATTI
micnst BUKOHaHHA naHoi JIP musixom 3aBaHTakeHHs iX B cuctemy moodle (Ha
wiatpopmy  nuctaHuiiHoro HaBuaHHs  "Cikopcekuit"). Ilpum  3Ha4HMX
3a00proBaHOCTAX 3 BHUKOHAHHS poOIT, O(OpMIIEHHS NPOTOKOJIB, iX 37ayl,
CTYAECHTH MOXXYTb OyTH HEJOIMYIIEH] 0 CEMECTPOBOT0 KOHTPOJIIO;

O B OKpPEMHX BHUIaJKaX, IPU HASIBHOCTI 00’ €KTUBHUX IMPUYUH (XBOpoOa, HasABHICTb
«TOBITPSAHOI TPUBOTM», NMepeOyBaHHS CTYACHTa Ha NMPUPPOHTOBUX TEPUTOPIAX,
akaJieMiuHa MOOUTBHICTB, TOIIO), IO YHEMOXKJIUBIIIOIOTh MOXJIMBICTh BUKOHAHHS
CTYACHTOM KOHTPOJBHHX 3aXOIB B ONPWIIOJHEHI CTPOKH, CTPOKH 37aayi
KOHTPOJIbHUX 3aXOJIB MOXYTb OyTH 3MIHEHI 3a YMOBU HONEPEAHBOIO
Y3TO/IKEHHSIM 3 BUKJIA/Ia4eM.

— TpU BUKOPUCTaHHI HHU(POBUX 3ac00IB 3B’A3KYy 3 BHUKJIaAayeM (MOOUIbHMH 3B’S30K,
€JIeKTPOHHA TIONITA, Tepenucka Ha (opymMax Ta y COIMEpEkKax TOII0) HEOOXITHO
JOTPUMYBATUCH 3araJIbHONPUMHATUX ETUYHMX HOpPM, 30KpeMa OyTH BBIWIMBHM Ta
0o0OMeXyBaTH CHUIKYBaHHsS poOOYMM YacoM BUKJIaJaya.

8. BuaM KOHTPOJIIO Ta PeiTMHIOBA CHCTeMA OL[iHIOBAHHS Pe3y/IbTATiB HABYAHHSA
(PCO)

8.1 IloTouHMii KOHTPO.Ib
[ToTOoYHMI KOHTPOJBL YCHIITHOCTI 3aCBOEHHS 3HaHb CTYIEHTAaMU BUKOHYETBHCS ILISIXOM
BUKOHaHHsS HHUMH: JabopaTopHux poOiT Ta MKP. Takum 4YHMHOM, CEMECTpOBHM pPEHTHHT
CTYJICHTA 3 TUCIMILTIHK CKJIaIa€ThCs 3 OaliB, M0 BIH OTPUMYE 3a:
— JnaboparopHi poOoTu;
— OJHY MOAYJIBbHY KOHTPOJIBHY POOOTY;
— BIANOBiAb Ha 3aJiKy (MpU HEOOXITHOCTI a00 3a OakaHHSAM IITHATH CEMECTPOBY
OI[IHKY).

8.2 CucreMa peiiTUHroBHX (BaroBux) 6ajiB Ta KpuTepii olliHIOBAaHHSI



JlabGopaTopHi podoTu
Barogsi 6anu koxxHOi poboTn HaBeneHi y Tadnui 3. CymapHuid BaroBuil 0an 3a JaHHi

KOHTPOJBHUH 3aXi]l ckianae 60 danie.

Kpurepii ouintoBaHHs 1a00paTOPHUX POOIT BKIIOYAIOTH AKICTh ii BUKOHAHHS, 3aXUCTY Ta
odopmIiIeHHS 3BITY (TabmuIs 3).

Tabnuus 3 — Barosi 6anu Ta KpuTepii OL[iHIOBaHHS KOMIT IOTEPHUX MTPAKTUKYMIB

o
N Hasga po6oTu MaxkcuManbHi 0au 1Mo BiJIOBITHUM KPUTEPIsIM
Bukonanus 3axucr 3BIT Cyma
Cumynsatop kBaHTOBUX cxemM IBM 8 7 HasIBHICTb 15
Quantum. Peamizarmiss Ta TecTyBaHHA
OCHOBHHMX oOIlepallii Npu CTBOPEHHI
KBaHTOBHX CXCM.
Qiskit. ba3osi onepartii. 8 7 HAsBHICTb 15
OcHOBU mporpaMyBaHHs 0a30BUX 8 7 HAasBHICTb 15
omneparniit y Q#
Cumynarop kBaHTOBUX cxem [BM 8 7 HAasIBHICTb 15
Quantum. CTBOpeHHS  KBaHTOBUX
QJITOPUTMIB.
Pa3zom 3a nabopamopui po6omu 32 28 60
Kpumepii oyinrosannsn nabopamopnux pooim 1-4:
Ne 11.p. BukoHaHHs 3axucT Tepmin
1-4 poboTa BUKOHaHa Oe3 3ayBaxkeHb — | poOoOTa 3axuiieHa Oe3 3ayBaxkeHb — 5 OaiiB 32 KOXHI 2 TIDKHI 3aTpUMKH  37adi

7 6aniB

JAOCTaTHBO TIOBHE BHUKOHaHHA
p06OTI/I 3 JCIKUMH MMOXUOKaMHU — J10

poboTa  3axuiieHa, OIHAK
3ayBayKeHHs — 710 4 GaitiB

IpH  3aXHCTi €

nabopaTopHOi pPOOOTH MaKCUMalbHUK Oail,
KOTpUH MOXe OyTH OTpUMaHMH 3a LUM
KpUTepieM, 3MeHIIyeThest Ha 15%, onHak He

— 110 2 OaniB

TIpH BUKOHAHHI POOOTH € CyTTeBi

€ CYTTeBi 3ayBaKeHHs TpH 3axucTi pobotnm — 0

6 GaniB Moske OyTH MeHIIUM 3a 0 OamiB
HETOBHICTIO BUKOHaHa poboTi — 10 | poOoTa 3aXWIleHa, OJHAK HAa YacTHHY ITHTaHb
3 Oanis BiZICYTHI BiImoBini abo HajaHi YacTKOBI BIATIOBIizi

3ayBaxxeHHs — 0 OauniB OaniB

Minimanonuii 6an 3a xoocwy pooomy — 9 (60% 6i0 maxcumymy) a6o 0 y eunaoxy
HEeHANIeHCHO20 UKOHAHHSL

MonayJsibHa KOHTPOJIbHA podoTa

MonynbHa KOHTpOJIbHA poOoTa ckiamaeTses 3 20 TECTOBHX MUTaHb 3a TeMaMH, KOTpi
OyJu PO3TIISIHYTI TIPH BUBUYEHHI OCBITHHOTO KOMIIOHEHTY. MaKkCHUMalIbHHI BaroBuii 0as 3a JaHui
KOHTpOJbHUH 3axix = 40 GaiBs.

OrminroBaHHs K0kHOTO NUTaHHs B MKP 3711iicHIOETECS HACTYITHUM YHHOM:
— MpaBUJIbHA BIAMOBIb HA 3aNIUTAHHS: - 2 0aNH;
— HempaBWJIbHA BIJIMOBIIL HA 3amuTaHHs — () OaiB.
Minimanvruii 6an 3a MKP — sushauyacmuvcs KilbKicmo npasuibHUX HA0aHux 8ionosioell Ha
mecmosi NUMAaHHAI.

VYBAT'A! Buxonana MKP Ha NO3UTHBHY OL[HKY POOIT € YMOBOIO JONYCKY IO CEMECTPOBOIO
KOHTpoito. CTyIOeHTH, 10 Ha MOMEHT BHCTABJICHHS OIIIHKM 3 CEMECTPOBOTO KOHTPOJIO HE
BUKOHAJIM MOZYJIbHY KOHTPOJIBHY POOOTY, HE JIOIYCKAIOTHCS 10O OCHOBHOI 3/1a4i Ta TOTYIOTHCS
JI0 TICPECKITaJaHHS.




YBATI'A! [Ins nomycky 10 nepeckiagaHHs Tpeba y BUBHAUCHUH BUKJIaa4eM TePMiH BUKOHATH
MOJAYJIbHY KOHTPOJIBHY POOOTY.

8.3 KaslennapHuii KOHTPOJIb

KanennapHuii KOHTPOJIb: IPOBAAUTHCS JIBiYl Ha cemecTp Ha 7 Ta 13 TIKHIX K MOHITOPUHT
MOTOYHOTO CTaHy BUKOHAHHS BHMOT CWJIA0yCY - CTYACHT OTPHUMYE «aTECTOBAHO» IIiJl 4ac
NEepUIOro Ta JIPYroro KajJeHIApHOTO KOHTPOJO, SKIIO WOTO NMOTOYHHH PEHTHHT CKIIaJae He
mentre 3a 50% Bix MakcUManbHOI KUTBKOCTI OalliB, MOKIIMBOI HA MOMEHT KOHTPOJIIO.

YMoBM MO3UTHBHOI MPOMIiKHOI aTecTaumii

3a pe3ynbTaTaMi HaBYAITBHOI POOOTH 32 MepIlli 7 THXKHIB «iJiealbHAN CTYIEHT» Mae HabpaTu
16-6aniB. Ha mepmriii arecramii (/- TWXIEHb) CTYICHT OTPHUMYE <«3apaxOBaHO», SKIIO MHOro
NOTOYHHI PEUTHHT HE MeHIIe 8 OaiB.

3a pesynpratamu 13 THXKHIB HAaBYaHHS «I€IbHUM CTyAeHT» Mae HaOpartu 24-6amu. Ha
npyriit arectaii (13-i THXXKIEHB) CTYACHT OTPUMYE «3apaxOBaHOY, SKIIO HOr0 MOTOYHHN PEUTHHT
He MeHIe 12 Ganis.

8.4 Po3paxyHoOK HIKaJIU pedTHHTY

MakcumanbHa cyMa BaroBux 0alliB KOHTPOJIBHUX 3aX0/IiB TIPOTATOM CEMECTPY CKIIAJIaE:
Rc = 60+40=100 Gauis.
Heo06xinHoI0 YMOBOIO JOMYCKY /10 CEMECTPOBOT'O KOHTPOJIIO €:

— BukoHaHa MKP Ha nmo3uTuUBHY OIlIHKY;
— BUKOHAHMI Ta 3apaxoBaHUM MUK Ja00paTOpHUX pOOIT HA TO3UTHUBHY OIIHKY.

CryneHTH, sKi HallpUKIHII CEMECTPY MAalOTh PEUTHMHr MeHie 60 OaniB i1 € JONMYLIEHUMH [0
CEeMECTPOBOIO0 KOHTPOJIIO, a TaKOX Ti, XTO XOY€ MiABUIIUTH OLIHKY, BUKOHYIOTh 3aJiKOBY
KOHTPOJIbHY poOoTy. [IpH 11boMy 10 icHyrOUuX OaiiB J0Aar0Thes Oanu 3a KOHTPOJIbHY poOOTYy i
11 pEUTHUHIOBA OL[IHKA € OCTaTOYHOIO. 3aBJIaHHs 3aJ1IKOBOT KOHTPOJIBHOI POOOTH CKJIaJar0ThCs 3
OJIHOTO MPAKTUYHOTO 3aB/IaHHS 3 PI3HUX PO3JLTIB JUCIUILTIHH.

Jlist oTpuMaHHs CTYJ€HTOM BiJIOBITHHUX OLIHOK 3T1JTHO 3 YHIBEPCUTETCHKOIO MIKAIOIO
fioro pelTUHroBa oliHKa R, MepeBOAUTHCS 3T1THO 3 TaOIHLEIo 6.

Tabmums 5
baan Omninka
100...95 Bigminno
94...85 Jyxe nobpe
84...75 Jo6pe
74...65 3a10BIILHO
64...60 JlocTaTHbO
Memnrtue 60 Hes3anosiisHO
He BukoHaH1 YMOBH JIOMYCKY He nomymieno

9. JonarkoBa iHdopmailisi 3 AMCHUILTIHUA (OCBITHHLOT0 KOMIIOHEHTA)

VYci HaBYAJIbHO-METOAMYHI MaTepiayid 3 TUCIUILIIHU (TTpe3eHTallii 10 JEKIIii) 3HaX0IAThCs y
BUTBHOMY JIOCTYTI1 IS CTY/ICHTIB Ha Tu1aTdopMi TUCTaHIiiHOTro HaBYaHHs "CiKopchKuid".



[lepemik muTaHb, SIKI BUHOCATHCA HA CEMECTPOBHM KOHTPOJIL PO3MIlIEHI Ha Iutatdopmi
JUCTaHiiHOro HaBuyaHHs "CikopchKuid".

Po6ouy nporpamy HaBuyaJbHOI qucuuIiHu (Cuinadyc):
CrJ1aieHo JOLeHT, K.T.H., Jlintyk Karepuna Iropisaa
YxBaneno kapeaporo Il (mporoxon Ne 2/1 Bix 10.10.2025 p.)

IMoromxeno Metoauunoro koMiciero dakynprery (mpotokos Ne 3 Big 17.10.2025 p.)



