QE HauioHanbHUIA TEXHIUHMI YHIBEpCcUTET YKpaiHK
«KUIBCbKUWA NOMITEXHIYHUA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIO»

Kadepgpa
BUCOKOTEMNEPATYPHUX
martepianis Ta NOPOLLUKOBOI
metanyprii

IHpopmaTmKa, o6uncnoBasnbHa TEXHIKA Ta

YUCNOBIi meToaMN.

YactuHa 1. IHpopmaTUKa, obumncntoBasbHa

TexXHiKa Ta nporpamyBaHHA
Pob6oua nporpama Has4yanbHoi gucumnniim (Cnnabyc)

PiBeHb BMLL,Oi OCBiTH
Fany3b 3HaHb
CneuianbHicTb
OcBiTHA nporpama
CraTyc gucuuniiim
dopma HaBYaHHA

Pik niarotosKku, cemectp

O6car aucuunninm

CemecTpoBuii KOHTponb/
KOHTPOJIbHI 3axoau

Po3Kknapg 3aHATb
MoBa BUKnapaHHA
IHpopmauia npo
KepiBHUKa Kypcy /
BUKNAAauviB

Po3mileHHA Kypcy

1. PeKBi3uTK HaBYaNbHOI AUCLUNAIHN

Mepwuii (6akanaspcobKuii)

G IHx3ceHepia, supobHUymMeo ma 6ydieHuymeo

G8 Mamepiano3Hascmeo

IHX}#CeHepis MopowKosuUx ma KOMMO3uyiliHUX mamepiasnie
HopmamueHa

0YHa(0eHHa)/ 3amiwaHa / QucmaHuitiHa
1 kypc.
YacmuHa 1 - ociHHIl cemecmp;
YacmuHa 2 — secHAHUl cemecmp
9.0 kpeoumie EKTC/ 270 200uH: 46 200uH nekuiti, 74 200uHU 1a060paMOpPHUX
pobim, 150 2oduHu CPC.
YacmuHa 1. 5 kpedumis EKTC/150 200uH: 16 200uH nekuitl, 44 nabopamopHux
pobim, 90 200uH CPC
YacmuHa 2. 4 kpedumu/120 200uH: 30 200uH nekuyiti, 30 200uH 1a60paAMOPHUX
pobim, 60 200uHu CPC
YacmuHa 1. ExkzameH / MKP / Po3paxyHkoea poboma
YacmuHa 2. 3anik / MKP / Po3paxyHkosa poboma
https://schedule.kpi.ua/
YKpaiHcbKa
Jlekmop: K.m.H., 0oy. CmenaHoe One2 Bacunvoesu4, ostepanoff@iff.kpi.ua;
+380 50 330 68 15,
JlabopamopHi (komn’tomepHuli NPakmMuKym):K.m.H., 0oy. CmenaHoe One2
Bacunwvosuy, ostepanoff@iff.kpi.ua; +380 50 330 68 15;
GoogleClassroom: https://classroom.google.com/;
eflekTpoHHMI Kamnyc: https://ecampus.kpi.ua/

2. [porpama HaB4YaNAbHOI AUCLUNAIHK

1. Onuc HaB4YaNbHOI AUCLUNAIHMK, i MeTa, NnpegMmeT BUBYUEHHA Ta pe3y/bTaTu HaBYaHHA

3acmocysaHHA KoMn’romepHOI MexXHIKU ma Cy4acHO20 rpo2pamHo2o 3abe3rneyeHHs € 0OHIEIO 3 KAKY08UX
xapakmepucmuk ¢haxisus, ocobauso 8 MexHiYHUX, IHHEHepPHUX HayKax, 00 AKUX 8i0HOCUMbCA 2asy3b
MexaHiuHa  iH¥eHepia ma cneyiansHicme  Mamepiano3Hascmeo. Cb0200Hi  iHGhopmMamuka
p032/1A00EMbBCA HE AK MPOo2PAMYB8AHHA YU BUKOPUCMAHHA CMAHOAPMHO20 Mpo2pamHo20 3abe3neyeHHs,
a CKopiwe AK KomnaeKc Oili 3 p0o38’A30HHA KOHKpemHux 3a0Qa4, W0 BK/YAE MOCMAHOBKY 3a0adi,
copmanizauito ymos, 8ubip abo po3pobky anzopummy, 8ubip cmMAHOAPMHO20 [MPOPAMHO20


mailto:ostepanoff@iff.kpi.ua
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3a6e3nevyeHHA abo po3pobKy 8/1ACHOI MPO2PAMU, AHANI3 MA IHMeprnpemauyio 00epHaHux pesysnasmamis.
3 02n1a0y Ha ye, ducyunniHy «IHhopmamuka, o64uUC08abHA MEXHIKA Ma Yuca08i memoou. YacmuHa 1.
IHghopmamuKa, 064YUCA08AAILHA MEXHIKA ma Mpo2pamy8aHHs» 6i0HeceHo 00 YUKAY 302a/bHOi,
¢hyHOameHmManbHoi Ni2omosKu

Mpedmemom eus4yeHHA OucyunaiHu € 3acobu Kommn’tomepHoi MexHiku, cucmemu rpo2pPamMy8aHHs,
yucesibHi MemooOu Po368°’A3aHHA CMAHOAPMHUX MAMeMaMmUuYHUX 3a0aH4.

Memoro ducyunaiHu € po38UMOK y cmyoeHmis 302as1bHUX KoMmnemeHmHocmeli:

- 30amHocmi 3acmoco8y8amu 3HAHHA y MPAKMUYHUX CUMYayiax;
- 30amHocmi sussaamu, cmasumu ma supiwysamu npobaemu;
- 30amHocmi npulimamu ob6rpyHmMoeaHi piweHHs;
- 30amHOCMi BUKOPUCMAHHA IHPOPMAYiliIHUX Ma KOMYHIKayiliHUX mexHono2il;
- 30amHocmi npayroeamu asmoHOMHO;
a MAaKoMC ¢haxosoi KomrnemeHmMHocmMi — 30aMHoOCMi e(heKMUBHO B8UKOPUCMOBY8AMU MEXHIYHY
aimepamypy ma iHWi Oxcepena iHghopmauyii'y eanysi mamepianozHascmaa.
32i0HO 3 8uMozamu 0C8IMHbO-NPOgeciliHOi Npo2pamu nicaAA 30CBO0EHHA HABYAAbHOI OUCYUNMIHU
cmyodeHmu marome:

- 80s100imu 3acobamu cy4yacHuUx iHghopmayiliHux ma KoMyHikayiliHux mexHosoeil ma npogecitiHoi
disnbHocmi.

2. TMpepeKBi3uTU Ta NOCTPEKBI3UTU AUCUMNAIHU (MicLe B CTPYKTYPHO-NIOrYHIA CXeMi HaBYaHHA 33
BiANOBIAHOIO OCBITHLOIO NPOrpamoto)

JucyunniHa 8uknadaemosca y nepwomy cemecmpi ni02omosKu 3a 0C8iMHbO-MPOGeciliHor npo2pamoro
bakanaspie mae pyHoameHmanoHUl xapakmep. a8 ycrniwHoO20 30C80EHHA OUCYUMAIHU cmydeHm
rnosuHeH 080s00imu Habopom KomnemeHmHocmeli ma npo2pamHux pesynomamis, rnepedbavyeHux
CMaHOapmMoMm [0BHOI 3a2asbHOI cepedHbOI 0csiMmuU, @ MAKOMC 3HAHHAMU 3 OucyunaiHu «Buwa
mamemamuka», niopo30in — ninHiliHa anzebpa, wo sus4aemocs y moli #ce yac.

Pe3ynbmamu susyeHHs OucyunaiHu «lHgpopmamuka, 064uca08aAbHA MEXHIKA ma 4Yuca08i memoou.
YacmuHa 1. IHhopmamuKa, ob4ucao8anbHa MexHIKa ma npo2pamys8aHHs» HeobxiOHi 0714 8UBYEHHS
ducyunnid OHIT 6akanaspa:

- ModenrwsaHHAa ma Komn’'tomepHul OuzaliH mamepianis;
- [lposedeHHA po3paxyHKi8 3 iHWUX OucyunaiH YUKy npogeciliHoi nid2omosKu;
- Y 8UKOHGHHI Kypcosux ma ounsaomHux pobim (npoexkmis).

3. 3micT HaBYaNbHOI AUCLUUNNIHU

YacmuHa 1. IHpopmamuka, 064uca08anbHa MexXHiKa mad rnpoz2pamyeaHHs.

Po30in 1. IHpopmamuka, 064YUCA08A/IbHA MEXHIKA.
Tema 1. |Hgopmamuka, ob4ucaweanvbHa mexHika. Kopomkuli 02140 icmopii po3sumky
Komn’romepHOi mexHiKu, micue y cy4yacHomy Cycrinbcmeai, posb 8 iHxeHepii

P030in 2. OcHosU Npo2pamyB8aHHS.
Tema 2. [lapaduzemu npoepamy8aHHA. Xapakmepucmuka napaduem iMnepamusHozo,
0eKnapamueHo2o, (DYHKUIOHA/bHO20, poyedypHo20, CMpyKmypHoeo ma o06’ekmHo-
OpPIEHMOBAHO20 MPO2PAMYBAHHH.
Tema 3. OcHOBHI enemeHMuU CMPYKMypPHO20 Npo2pamysaHHA. Onepamop npuceoto8aHHA. JliHiliHe
BUKOHOHHA 0riepamopis, YUKAU, KOHCMPYKYii yMOBHO20 p032ayHeHHA Mpo2pam;
Tema 4. Cmpykmypu 0aHUX. 308HiWHIi MOOYi.
Tema 5. OyHKyii. [lpocmip imeH.

Po30in 3. OcHosu 06p0b6KU ekcriepuMeHManbHUX OAHUX.
Tema 6. Noxubku 8UMipOBAHHA Ma 064YuUCneHHA. AHAI3 NOXUBOK Ma ynpasaiHHA MOoYHicMio.



Tema 7. Memoou po38’A3aHHA HeANiHilIHUX pieHAHbL Ma Mioxoou 00 ix MPo2PaAMyB8AHHA.

YacmuHa 2. Yucnosi memoodu.
Po30in 1.4ucnosi memoodu po38’a3aHHA 3a0ay4 niHiliHOI anzebpu.
Tema 1. Yucnosi memodu po368’a3aHHA cucmem AiHilHUX PiBHAHb HO OCHOBI BUKAOYEHHS 3MIHHUX.
Tema 2. ImepauiliHi MemoOu po368°’a3aHHA cucmem AiHIliIHUX PiBHAH®.
Tema 3. PoswupeHi moxausocmi 6ibaiomek niHitiHOi anzebpu.
Po30in 2.Memodu iHmeprnonto8aHHa Ma anpoKkcumauii .
Tema 3. Anpokcumayis mabauyHux 0aHux oOHi€ei 3MiHHOI Memodom HalimeHwux keadpamis.
Tema 4. IHmeprnontoeaHHA MabaAUYHUX OAHUX.
Po30in 3.Memoodu HabauxeHo20 iHme2py8aHHs.
Tema 5. KsadpamypHi chopmyau HabaumeHo20 iHmezpysaHHS.
Po30in 4. Memoou po38’a3aHHA 38uYaliHuUx OugepeHyianbHUX PiBHAHb
Tema 6. Po3g’a3aHHA38UYAlIHUX OUghepeHYianbHUX PiBHSAHb.

4. HasuanbHi matepianu Ta pecypcum

4.1. bazoea nimepamypa

1. CmenaHos O. B. IHhopmamuKka, ob4YUCA08AAbHA MEXHIKA, NMPO2PAMYBAHHA MA 4YUC/A08] Memoou.
Komn’tomepHuli npakmukym : YacmuHa 1 [EnekmpoHHuli pecypc] : Hagy. nocib. 019 cmyo. cneyiansHocmi
132 «Mamepiano3Haecmeo» / Kl im. leopa Cikopcbkoeo ; yknad.: O. B. CmenaHos,
€. I. buba, T. O. Conosliosa. — EnekmpoHHi mekcmoesi 0aHi (1 ¢palin: 4,29 Mb6alim). — Kuie : K[l im. lzopsa
Cikopcbkozo, 2019. — 135 c.

2. Hazapuyk 1. B. [lpoepamysaHHA ma an2o0pummiyHi moesu 1. Anz2opummizauyia ma OCHosu
npoz2pamyeaHHA: KoHcrnekm nekuili [EnekmpoHHuUll pecypc]: Hasy. nocib. 0a8 cmyo. cneyianeHocmi 124
«CucmemHuli aHani3», ocsimHbo-npogeciliHi npoepamu «CucmemHull QaHAAI3 Ma yrnpasnaiHHA»,
«CucmemHuli aHani3 iHaHcoeoz2o puHky» / KIll im. lzopa Cikopcbkoeo; yknaod.: |. B. Hazapuyk. —
EnekmpoHHi mekcmosi 0aHi (1 ¢palin: 1,1 M6atim). — Kuie : Kl im. lzopsa Cikopcbkoao, 2020. — 140 c.

3. Koccak 0. Memoou HabauxeHux ob4ucaeHs [Tekcm] / Koccak O., Tymawosa O., Koccak O.. — /lbeis :
bakK, 2003. — 165 c.

bazosa nimepamypa docmynHa 8 HayKoso-mexHiyHili 6ibniomeuyi KI1l im. leopa ma 8 eneKmpoHHOMY
pernosumopii 6ibsiomeku.

4.2 lodamkoea aimepamypa

1. J/lymy Mapk. U3yyaem Python [Tekcm] / Mapk Jlymy, ; [nep. ¢ aHen.].—CaHkm [Memepbype : Cumeon-
lnroc, 2011. — 1280 c.

2. Maruch Stef. Python for Dummies [Text] / Stef Maruch, Maruch Aahz. — JohnWiley&Sons, 2006.
—-434 p.

3. John V. Guttag.Introduction to Computation and Programming Using Python [Tekcm] / John V. Guttag.
— London : The MIT Press. Cambridge, Massachusetts, 2013. — 298 p.

4. Python 3.7.3 documentation : the Python Tutorial [EnekmpoHHuli pecypc]. — Pexcum docmyny :
https://docs.python.org/3/tutorial/index.html. — Hazsa 3 ekpaHy. 29.03.2018. — /lama onyb6iKy8aHHA:
28.04.2019.

5. Uyn T. PeweHue uHMeHepHbix 3a0a4y Ha IBM. lpakmuyeckoe pykosoocmeo [Tekcm] / Lyn T. —
Mockea : Mup, 1982. — 238 c.

6. [lemudosuy b. B. OcHosbIgbl YucaumenbHol mamemamuku [Tekem] / emudosuy b. B., MapoH Y. A. -
- MockKea : HayKka, 1966. — 664 c.

7. XemmuHe P. B. YucneHHbie MemoOdbl 0414 Hay4HbIX paboMHUKO08 U UHMceHepos [Tekcm] / XemmuHe P. B.
— Mocksa : Hayka, 1972. — 400 c.

8. ®unvyakos [. ®. YucneHHble u epaguvyeckue memoodsl MpuKkaadHol mamemamuku [Tekecm] [/
®unvyakos 1. @. - Kuis : Haykosa dymka, 1970. — 800 c.



9. E. Joseph Billo. Excel for scientists and engineers. Numerical methods [Text] / E. Joseph Billo. —
JohnWiley&Sons, Inc., 2007. — 454 p.

10. Joe D. Hoffman. Numerical methods for engineers and scientists [Text] / Joe D. Hoffman. — NewYork;
Basel : Marcel Dekker, Inc., 2001. — 824 p.

5. MeTtoguKa onaHyBaHHA HaB4Ya/IbHOI AUCLUUNNIHU(OCBITHBOrO KOMMNOHEHTA)
5.1 /lekyii (16 200uH)
3aHamma 1. Bcmyn. Mema ma npoepamHi uini ducyunaidu, pelimuHaoea cucmema oOYiHI08aHHA

IHghopmamuKa, obuucntosansHa mexHika. Kopomkuli 0240 icmopii po3gumky KoM’ tomepHoi mexHiKu,
Micue y cy4acHomy cycrninbcmeai, posb 8 iHxceHepil. [EneKmpoHHa npe3eHmauis].

3anamma 2. .[lapaduzmu rnpoepamyeaHHs. Xapakmepucmuka napaduem imnepamusHoezo,
0eK1apamusHo20, (hyHKYioHAAbHO20, NpouedypHO20, CMPYKMypHo20 ma 06’eKmHO-0piEHMOBAHO20
npoepamyeaHHs. [EnekmpoHHa npezeHmayisj,

[https://en.wikipedia.org/wiki/Comparison_of _programming_paradigms].

3aHammas 3. OCHOBHI efeMeHMuU CMpPYKMypHO20 NpozpamysaHHs. Onepamop npuceoro8aHHA. JliHiliHe
BUKOHAHHSA orepamopis. [loemopHe 8UKOHAHHA KOMAHO, UUKAU 3 AiduneHUm [1], [2].

3aHammsa 4. OcHO8Hi esnemMeHMU CMPYKMYpPHO20 MpoepamyeaHHA. Lukau 3 ymoeoro. YMosHul
onepamop. byneesa anzebpa [1], [2].

3anamma 5. Tunu daHux. CKanapHi munu. Cmpykmypu 0aHuUX. 308HiWwHi MoOysi. KoHcmaHmu ma @yHKUii
308HiWHIx moodynis[1], [2].

3aHammsa 6. CmeopeHHA ma 3aCMocCy8aHHA (yHKUIl Kopucmyeaya. [pocmip imeH npu 8UKOPUCMAHHI
QyHKyid. [1], [2].

3aHammsa 7. EnemeHmu Kommn’'tomepHoi epaghiku. 3acobu python 0a4 cmeOpeHHA ma KepysaHHS
0808UMIPHUMU 2pagiyHUMU KommnoHeHmamu. bibniomeka matplotlib. [1], [https://matplotlib.org/].

3aHamma 8. [oxubKu sumipro8aHHA ma ob4ucaeHHA. AHani3 noxuboK ma ynpasniHHa mo4vHicmio. [3].

5.2 JlabopamopHi po6omu (54 200uHu)
Mema nabopamopHux pobim:

- [PAKMUYHO 080100iMmu NMPUHUUNAMU MPo2paAMyB8aHHS MOBOI python, 8UKOPUCMAHHA Memodis
86y0o8aHUx 06’ekmis, BUKOPUCMAHHAM 308HiWHIX MOOYi8.
- Hanpayreamu MmemoOuKU Nid20mosKuU eseMeHmMapHUX Mpo2pam.

- Hanpaytosamu npuliomu npoz2pamy8aHHA enemMmeHmapHUX YucesnbHUX Memooie
3micm Komn’tomepHux nabopamopHux pobim

3anamma 1-2 (4 200uru).BcmynHe 3aHamma./labopamopHa poboma Ne 1. Cepedosuuie po3pobKu
npozpam mosoto Python.

3anamma 3-4 (4 2o0uHu). /labopamopHa poboma Ne 2. Cmpykmypa npo2pamu moeoro Python Bsio -
8usio daHux. JliHiliHi o6yucneHHA. Bibniomeka math.

3aHamma 5-6 (4 200uHu). /labopamopHa poboma Ne 3. Tunu daHux 8 Python.
3anamma 7-10 (8 200uH). /labopamopHa poboma Ne 4. BUKOpUCMAHHA YUK
3anamma 11. ModynbHa KOHMpoavHa poboma. (Jodamok A)

3anamma 12-14 (6 200uHr). /labopamopHa poboma No 5. YmoeHuli onepamop. Po3zeanyieHHsA
npozpamu.



3anammasa 15-17 (6 200uH). /labopamopHa poboma Ne 6. @yHKyii kopucmysaya. Modyns random
3aHammas 18-19 (4 200uH). /labopamopHa poboma Ne 7. 3acmocy8aHHA MOOyAa numpy

3aHamma 20-21 (4 200uH) /labopamopHa poboma Ne 8. Po3pobka npozpamu 015 nobyooesa epagika
008in6HOI hyHKYiT

3anammsa 22. [lidcymKkose 3aHamms. 3axucm 38imie 3 saabopamopHux pobim. 3axucm
PO3paxyHKosuUx pobim

6. CamocrTiiiHa poboTa cTyaeHTa
CamocmiliHna poboma cmydeHmis (3a2aabHa mpusasnicms 90 200UH) NoAA2AE y:

CamocmiliHomy onpayto8aHHi nekyiliHoezo mamepiany (8 po3paxyHky 1 200uHa Ha 1 200UHy nekyiliHux
30HAMb) — 8Cb020 16 200UH

Mideomosui 0o nabopamopHux pobim— 8cbo2o 28 200UHU
Midzomosui 0o MKP - 8cbo2o 6 200UHU
BuKoHaHHI po3paxyHkosoi pobomu — ecbo20 10 200UH
Midecomosui 0o cemecmpo8o2oKoHMposto — EkzameHy — 30 200UH.
3. MoniTMKa Ta KOHTPO/Ib
7. MoniTMKa HaBYaNbHOI AUCLMNNIHK (OCBITHBOrO KOMMNOHEHTA)
Cucmema 8umoe, AKi cmaenamecs neped cmyo0eHmom:

- Temy nponyweHo20 reKuiliHoeco 3aHAMMA cmyoOeHm [OoBUHEH Oonpaysamu camocmiliHo
WAXOM HANUCAHHA KOHCeKkmy;

- 3a80aHHA MNponyweHo20 KOMMI'tomepHo20 MPAKMUKYMYy CcmyOeHm MAE BUKOHOMU 8 4dc,
y32000ceHUl 3 BUKAAOAYEM.

- [id yac ycix sudie ayoumopHux 3aHAmMb 30d60pPOHAEMbCA BUKOPUCMAHHA MObBinbHUX menedoHis y
38YKOBOMY pexumi, 00380/79€EMbCA 0bMeHeHe BUKOPUCMAHHA MeceHOMcepis y 6e338y4YHoMy
pexcumi. [1i0 yac Komn’romepHUX MPAKMUKYMi8 00380/9€MbCA 3ACMOCYBAHHA MEPCOHANbHUX
Komn’rtomepis 0418 NOWYyKy iHghopMauyii, BUKOPUCMAHHA 8/1IACHUX pecypcis, Mouwo.

- Pe3ynbmamu BUKOHAQHUX KOMM'tOMePHUX MPAKmMuUKymie ogopmsaoomeca y euznadi 3eimis 3
30CMOCY8AHHAM MeKcmogoeo pedakmopad. 38im 8KAw4Yae mekcmosuli ma inocmpayitHull
mamepian, wWo niOmeepoOHye BUKOHAHHA 30B80QHHA, MOXE BKAKYAMU [OCUAAHHA HA
eneKmpoHHy mabauuyro, y AKili BUKOHAHO PO3PAXYHKU, 3a8epPUWYEMbCA BUCHOBKOM.

- Po3spaxyHKosa poboma opopMaoEMbCA y 8U2AA0I 38iMY 3 NOCUNAHHAMU HA eAeKMPOHHI mMabauyi
3 BUKOHAHUMU po3paxyHKamu. Tabauuyi nosuHHi micmumu KOMeHmMapi, Cmoco8HO 8UKOPUCMAHUX
memodis, NpuliHAMUX pilieHb y 830X AA20pUMMIB.

- 3aoxouysanvHi 6anu moxyme b6ymu npu3HayeHi 3a o0cobnusi 00CA2HEHHA — 30Kpema
30CMOCY8aAHHA 8/ACHUX rpozpam 018 peanizayii memodie aKi susyaromecs, w0 O0Q€E 3moay
docnioxcysamu eaacmusocmi camux memoaois.

- TMonimukotw OednaliHie nepedbayaemsca HeobXiOHICMb CBOEYACHO20 BUKOHAHHA 30800Hb.
KoHcniekm nponyuwieHoi nexkuii mae 6ymu eukoHaHuli i nodaHuli Ha rnepesipky He mnisHiwe 2-x
MUHIi8 3 Yacy nponyweHoi aAexkuii. ¥ eunaoky nponycky nexkuii yepes mpueasny xeopoby — He
binbwe 2-x MuMHi8 nicaa 00yHaHHA. 38imu 3 MPAKMUYHUX 3aHAMb BUKOHYOMbCA | M00aomecsa
Ha rnepesipKy He Ni3Hiwe 2-Xx MUXHI8 3 MOMeHmMY 3a8epWeHHA. Yci nucbMosi 00KyMmeHmMu maroms
b6ymu 3axuw,eHi 00 3aKiHYeHHA Meopemu4YHO20 HOBYAHHA 8 cemecmpi.

- Yci yyacHuku ocsimHbo20 npouyecy: 8uxkaadavi i cmyodeHmu 8 npoueci pobomu BUBYEHHS



oucyunaiHu mMarmes Kepysamucb MpuHYyuUnamu akademiyHoi dobpoyecHocmi, nepedbavyeHumu
«Kooekcom yecmi  HauyioHanbHo20 mexHiYHO20  yHisepcumemy  YKpaiHu  «KuigcbKuli
nosnimexHiyHul iHcmumym»» https://kpi.ua/code.

8. Buau KOHTPOIO Ta PEeMTUHIoBa CUCTEMa OLiHIOBaHHA pe3ynbTaTis HaByaHHA (PCO)

OUiHIOBAHHA pe3ynbmamie HABYAHHA MPOBOOUMbLCA 30 pelimuH2080t0 CUCMEMOIO, CKAA0EeHOoH
8i0nM08iOHO 0o suMoe «[losnoxeHHA NPO cucmemy OUiHIO8AHHA pe3ynemamis Has4yaHHA 8 Kl im. lzopsa
CikopcbKko20»
[TomoYHe OYiHIO8AHHA BKAYAE OUYiHKY:

- Mi020MOBKU, BUKOHAHHA, OGhOpPMaeHHA 38imie ma 3axucmy aabopamopHux pobim;

- BUKOHQHHA MOOYsbHOI KOHMpPOAbHOI pobomu

- BUKOHQOHHA iHOUBIOYasbHO20 ceMecmposozo 3a80aHHA (po3paxyHKosoi pobomu)
[MosHe B8UKOHAHHA Ma 3axucm pe3ynesmamie nabopamopHux pobim ouiHeEMbCA OugepeHyiliosaHo,
3an1excHo 8i0 3micmy pobomu ma KinibKocmi oKpemux 3a80aHb6 8 pobomi, a came:
Poboma 1. BukoHaHHA 2 6anu, oghopmaeHHA 5 basis;
Poboma 2. BukoHaHHA 5 6anis, opopmaeHHA 2 banu;
Poboma 3. BukoHaHHA 3 6anu, oghopmaeHHA 5 basis;
Poboma 4. (4 3a80aHHA) BukoHaHHA 18 b6anis, oghopmneHHs 2 b6anu;
Poboma 5. (2 3a80aHHA) BukoHaHHA 10 6anis, ogpopmneHHs 3 b6anu;
Poboma 6. BukoHaHHs 6 basnis, ogpopmneHHA 2 banu;
Poboma 7. (2 3a80aHHA) BukoHaHHsA 12 6anie, ogpopmneHHA 2 b6anu;
Poboma 8. BukoHaHHSA 7 6anis, opopmaeHHA 2 banu;
Bcboeo 3a yukn nabopamopHux pobim makcumansHo: 86 banis.
BUKOHQHHSA MOOYs1bHOI KOHMPObHOI pobomu, AKA CKAa0aemMsca 3 3-x 3a80aHb (Llooamok A) ouiHoembcs
makcumanbHo 8 30 6asie, 3HUMEHHS OUIHKU MOMX(/UBE 30 HerosHy 8i0rnoegiob, HernpasusabHy 8i0rnoegios
abo sidcymHicmeb 8i0nosioi.
BUKOHQHHA ma 3axucm po3paxyHKosoi pobomu(crnucok 3a80aHs y /Jodamky b), w0 cknadaemsca 3 cemu
30800Hb OUIHHOEMbLCS MAKCUMAbHO 8 35 6anie. 3HUMEHHA OUIHKU MOX(/AUBE 3a NMOMUKU 8 rpo2pami,
8i0CymHicmob npoz2pamu, NOMUSKU 8 OGPOPMAEHHI 38imy 3 pO3paxyHKOB8oi pobomu ma (i020 CK1ados8ux.
KaneHdapHuUl KOHMPOb MPo8oOUMbCA 08i4i HO cemecmp AK MOHIMOPUH2 MOMOYHO20 CMAHY BUKOHAHHA
sumoe cunabycy. CmyoeHmu, AKi HG MOMeHM KaneHOAapHO20 KOHMPOs0 MArme Cymy pe3ysabmamis
MOMOYH020 KOHMPOIO, AKA He MeHuwe 50% MaKCUManbHO MOXIUBOT 00epXCytomb No3UMusHY OUiHKY, Y

iHWomy eunadoky —HezamusHy. 1-U kaneHOapHuUl KOoHMposs (nabopamopHi 1-3; MKP makcumarnbHa cyma
52 6anu); 2-i kaneHdapHuUli KOHMpPosb (nabopamopHi 1-6, MKP, makcumarnbHa cyma 85 6anis).
Cemecmposuli KoHMponase — Ek3ameH. 32i0H0 cxemu PCO-2 «[lonoxeHHA npo cucmemy OUiHKBAHHA
pe3ynomamis Has4yaHHA 8 KTl im. lzopa CiKopCcbKoz20»:

PelimuHzo8a oUiHKa CKAA0AEMbCA 3 080X CKAAO0BUX: CMAPMOB0I, NPU3HA4YeHOoI 015 OYiHIOBAHHSA 30x00i8
MOMOYHO20 KOHMPO/ B8rpo00BXH Ccemecmpy ma eK3ameHauiliHoi, npu3HayeHa 078 OUiHIBAHHA
OKpeMUuXx 3arnumaHb (3a80aHb) HA eK3aMeHi.

MakcumansHe 3Ha4YeHHA cmapmoesoi YacmuHu cKknadae 50 6anis (cyma 6anie NoOmMo4YHoO20 KOHMPOIHO
HopmosaHa 0o cymu 50 6anis), ekzameHauyiliHoi 50 6anis.

PelimuHeosa ouyiHka (cmapmosa yacmuHa) dosodumesca 00 30006ysadyis nicaq 3axucmy ycix 3s8imie 3
nabopamopHux pobim ma po3paxyHKosoi pobomu. CmydeHmu, AKi He 8UKOHaAsU AabopamopHi pobomu
ma/abo He Hadanu 38im npo pobomu 00epxyroms OUIHKY 3a A1abopamopHi pobomu Hynb. CmydeHmu,
W0 He 8UKOHanAU ma/abo He Hadanu 38im MpPo Po3paxyHKosy pobomy odepxcytoms 8i0NogioHy cKnadosy
OYiHKU Hynb.

Ex3ameH (MakcumanbHo 50 b6anis). Ek3ameHauiliHuli 6inem ck1adaemoscsa 3 meopemu4yHo20 3anUMaHHs,
MPAKMUYHO20 3aNUMAHHA Ma 3080GHHA 3 PO2PAMYBAHHA, MPUKAA0 HasedeHO 8 000amky B.
Teopemu4yHe NUMAHHA MA NPAKMUYHe 30800HHA OYiHIOEMbCA MAKCUManbHo 8 15 6anie: 15..14 6anis —
MosHa rpasusnbHa 8i0Noeids Ha 3anumaHHa abo He meHwe 90% HeobxioHoi iHghopmayii; 13...11 6anie —
nosHa 8i0nos8idb HA 3aNUMAHHA 3 HE3HAYHUMU MOMUAKaMU/HemoyHocmamu abo He meHwe 75%



https://kpi.ua/code

HeobxiOHoi  iHpopmauyii;  10.8 banie — malbke nosHa  8i0Nogidb 3  HE3HAYHUMU
MOMUAKaMu/HemoyHocmamu abo He meHwe 60% HeobxidHoi iHpopmauii; O 6anie — 8idnosids
8idcymHsa/HenpasusnbHa abo meHwe 60% HeobxioHol iHpopmauii. MpakmuyHe 3a80aHHA OUIHIOEMbLCA
MaKcumanbHo 8 20 banie: 20...18 banis - nosHe abo malixce nosHe 8UKOHAHHA; 17..14 6anis - malixce
oB8He BUKOHAHHSA, He3HA4YHi nomuaku; 13...11 6anis - BUKOHAHHSA 30800HHSA 3i BHAYHUMU 3AY8AMEHHAMU
ab0 HerosHe BUKOHAOHHA 3a80aHHSA; 0 6asig - 3080aHHA He BUKOHAHO Ab60 BUKOHAHO MeHWe Hix Ha 60%.
3a080aHHA 3 NPO2PAMYBAHHA OUIHHEMbCA MaKkcumansHo 8 20 banis: 20 6asie — nogHicmMio npauyror4a
npoepama, wo eionogidae 3as80aHHio, 19..17 6anie — npayro4ya npo2pama 3 He3HAYHUMU
HemoyYyHocmamu, nomunkamu,; 16..13 6anie — npozpama, W0 3HAYHOIO MipPOt0 8i0Meoptoe HeobxiOHuUli
aneopumm ase He nosepmae HeobxioHo2o pe3zynemamy; 12..10 6anie He3zasepweHa npo2pama, Wo
8i0nosidae 3a80aHHI0 8 3a2an1bHUX pucax, 0 6anie — 8idcymHicmob npozpamu, OKpemi ornepamopu, wo He
06’€0HAHI 3a2a/1bHOIO /102iKOI0.

Tabauysa eidnosioHocmi pelimuHazosux 6anie oyiHKam 3a yHieepcumemcbKor WKAMOK:

Kinbkicms 6anie OuiHKa
100-95 BiamiHHO
94-85 Oyxe nobpe
84-75 Lobpe
74-65 3ap0BinbHO
64-60 LocTaTtHbo
MeHwe 60 HesaposinbHO
He BMKOHaHi ymoBM A0NYCKY He ponyuweHo

9. [OopaTtkosa iHpopmauia 3 gucumnniHu (OCBITHLOro KOMNOHEHTA)

9.1. Ocobausocmi HABYAHHA 30 3MiwaHow abo OJucmaHyiliHow ¢opmMoro, Moe’a3aHi 3
0omMpuUMaHHAM npomuenioemiyHux 3axo0is, 3ax00ie nNos’a3aHuUx 3 88e0eHHAM 8ilicbkosoz2o abo
0c0671UB020 CMAHY, 3aNPOBAOHEHUMU OepHasHUMU abo Micuyesumu op2aHamu 8s1a0u ma/abo
admiHicmpauieto yHisepcumemy.

BuknadaHHA ducyunaiHu 3a 3miwaHoo abo OucmaHuyitiHoo (hopmoro HaBYAHHSA 30iliCHIOEMbLCA 3
3acmocysaHHAM naamegopmu google.classroom ma cepedosuwia google.meet.

JlekuitiHi 3aHAMmMA nposodamecs 8 on-line pexcumi. Temu aexkuiliHuUx 3aHAMb, 0eMoHcmpPauitiHul
mamepian y eu2nadi npedeHMayili 3 MEKCMosuMU KOMEeHMApPAMU, KOHMPOsbHI 3anumaHHsA
Hadaromeca cmydeHmam 3a30aneeiob. JlekyiliHuli yac sukopucmosyemeoca y crniggioHoweHHa 1:1
8i0HOCHO ayOumopHoi hpopmu. CmydeHmam peKomeHOYEMbCA 0418 y4acmi y 3aHAMMSAX 8 cepedosuuyi
google.meet sukopucmosysamu nepcoHanbHUll Komn’romep Yu naaHwem, 3 po3MipoOM eKpPaHy He
meHwe 10”. Bideokamepu Komn’tomepie marome 6ymu 88iMKHeHI, MiIKPOGOHU 8UMKHEHO. CmyodeHm
3acmocosye MIKpogoH 014 8i0N08idi Ha 3anumMaHHA 8ukaadaya ma 018 moeo, wob 3adamu
30NUMQAHHA.

JlabopamopHi pobomu 8UKOHYOMbCA 8 KOMI OMepPHOMY Kaaci abo OUCMaHUiliHO i3 3acMoCcy8aHHAM
8/71aCHUX 3acobie KoMM'tomepHOi mexHiKu cmyodeHmig8 — 3a7excHo 8i0 piueHHA admiHicmpauii
YHisepcumemy ma HH IM3 im. €.0.llamoHa. PekomeHOo8aHe cepedosuue npoepamysaHHs python
IDLE, jupyternotebook abo colab notebook. On-line nidkno4YeHHA HeobxiOHe Ha NMoYamky 3aHAMmMms
0718 00epxcaHHA 0onycKy 00 BUKOHAHHA nabopamopHoi pobomu ma o0epxcaHHA 3a80aHHA. Buknaday
8i0nosioae Ha 3anUMAaHHA cmyoeHmis 00epH aHi fK i3 ceaHcy google.meet (2onocom abo uepes yam)
mak i Yyepes iHWi 3acobu e1eKMPOHHO20 38°A3KY.

KoHmposnbHi 3axo0u nposodsamsca y on-line pexcumi abo 04HO 3a1eMHCHO 8i0 pilleHHA adMiHicmpauyii
YHisepcumemy ma HH IM3 im. €.0.llamoHa.

9.2. 3apaxyeaHHs pe3yanbmamie npoxooxeHHA OUCMAaHYiliHUX Kypcie

Bpaxosytoyu cyvacHull po3sumoK cucmem OUCMAaHYitiHoi oceimu i pi3HOMAaHiImMHicme Kypcis, wo
MPONOHYOMbLCA NPOBIOHUMU YHiBepcumemamu ceimy, cmyoeHmu MOoXyms 080,100i86amMu 3HAHHAMU
3 OKpemux po30inie Has84asbHOI OUCYUNAIHU 3 BUKOPUCMAHHAM cepsicie edx.org, coursera.org abo



prometeus.org.ua. PekomeHO08aHUMU MOXymb 6ymu ducmaHuyiliHi Kypcu: Introduction to Computer
Science and Programming Using Python [https://www.edx.org/course/introduction-to-computer-

science-and-programming]; CS50’s Introduction to Computer Science
[https://www.edx.org/course/introduction-computer-science-harvardx-cs50x]; OcHosu
Mpo2pamye8aHHs CS50 2019 [https://courses.prometheus.org.ua/courses/course-

v1:Prometheus+CS50+2019 T1/about].

Ymosu 3apaxysaHHs pe3yanbmamis rpoxoOreHHAa OUCMAaHYiliHo2o HABYAHHA BU3HAYAOMbLCA 8
iHOusiOyaneHOMy nopAdKy. CmydeHm, wo b6axcae 3apaxysamu pe3yabmamu OucmaHyiliHozo
HOBYAHHA, MAE 38epHymucsb 00 8UKaAA0a4Ya 3 iHhopmayiero npo AucmaryiliHull Kypc ma 8naacHi
nobaxaHHA w000 io20 MOBHO20 Nepe3apaxy8aHHs Yu nepe3apaxy8aHHs OKpemMux YacCmuH. PilueHHs
npo rnepe3apaxysaHHs Moxce b6ymu npuliHAmMo 8 6yOb-akuli yac, 00 nposedeHHA MiOpPaxyHKy
cemecmpoeozo pelimuHay i He moxe bymu giomiHeHe.

Po6ouy nporpamy HaBuYanbHOI gucumnainm (cunabyc):

CKnageHo goueHT Kad. BucokotemnepatypHuUx matepianis Ta NOPOLIKOBOI MeTanyprii, K.T.H., AOLEHT,
CrenaHoB Oner Bacunbosuy

YxBaneHo Kadegpot BTM ta MM (npotokon Ne 3 Big 30 BepecHsa 2025 p.)

NoropkeHo MeTtoguuHoto Komicieto IM3 im. €. O. MatoHa (npotokon Ne 2 Big 16 KOBTHA
2025 p.)



Jlodamok A

MpuKnao 3a80aHHA 0711 MOOYAbHOI KOHMPOAbHOI pobomu

1. 3anucamu mekcm npozpamu mosoto Python 0na ob4yucneHHA ma 8usody pesynemamy S. 3Ha4YeHHA
yucna a (3 naasaro4oro Kpankor) ma N (yinozo) e600ameca 8 0ian02080My pexcumi 3anucamu pyyHy
nepeesipky pobomu ceozo asnzopummy 014 a=4, N=5

2 3 N
S = (1 +%)—(1+%)+ (1+%)—---+(—1)”—1-(1 +%)

2. 3anucamu meKkcm npoz2pamu mosoro Python 0.5 8UKOHAHHSA 3a80aHHSA: CMeopumu nopoXcHili CUCOK
A. 3anosHumu (io2o 12 yinumu 4Yucaamu, 00epHaHUMU 3 2eHepamopa 8unadKo8UX Yucesn Y MPOMiHKy
[11, 51]. Busecmu cnucok. 3Haiimu C - yino4yucesnbHe 3HQYEHHA CepedHbo20 ApupMemuyHo20o Yuces
cnucky A. 3amiHumu Yucnaa 3 Halibinbwum ma HalimeHWUM 3Ha4YeHHAM Ha Yucao C. [loemopHo susecmu
criucoK. Onepamop nopieHAHHA He 3acmocosysamu

3. 3a0aHo ppazmeHm npozpamu:

for 11 in range(10):
for 12 in range(0, 11+7, 2):
for i3 in range (i12+il1l, il, -1):
print{1l, 12, 13)
for i4 in range(0, 7, 2):
for 15 in range(8):
print(il, i4, 1i5)

)

3anucamu yci eapiaHmu 8usooy, Koau 8iH byoe cknadamucb 3 00HAKOBUX YUces, Hanpukaao 3 3 3



Jlodamok b

CnucokK 3a0a4 0418 po3paxyHKoeoi pobomu
1. 3adaHo macus yinux yucen M[20]. Busecmu iHOeKC (1020 0CMAHHbL020 NAPHO20 enemMeHma.

2. 3a0aHo macus dilicHux Yucen P[20]. Busecmu rono8uHy cymu, AKA CKAAOAEMbCA 3 006ymKy
esieMeHmis macusy, ki He MeHwWi 3a gidome Yucao B ma cepedHb020 enemeHmis, AKi MeHwWi 3a 4yucsao B.

3. 3a0aHo macus dilicHux Yucen P[20]. Busecmu kinbKicms (io2o 000amHuUx eaemeHmie ma cymy ix
iHOekcis.

4. 3a0aHo macus uinux Yucen K[20]. lNepemesopumu {io2o 3a npasuaom: NapHi enemeHmu po3oinumu
HaYino Ha yiny 4acmuHy cepedHb020 apugpmemuyHo20o 8i0’eMHUX enemMeHmis.

5. 3a0aHo macue dilicHux yucen K[20]. Poamicmumu (io2o enemeHmu 3a 3p0CMAHHAM, He 8iOKpUBaro4YU
HOB8020 mMmacusy.

6. 3a0aHo macus OilicHux yucen P[20]. Busecmu 006ymok (ioco 600amHux efeMeHmie ma ix Kisbkicme.

7. 3a0aHo macus dilicHux yucen K[20]. Chopmysamu macue B[20], enemeHmamu aKo2o 6ydyme pizHUUi
MiXt CyMOI0 yCix enemeHmis nornepedHb020 MACU8Y mMa KOXCHUM 3 HUX.

8. 3a0aHo macus uinux yucen M[20]. lidpaxysamu ma susecmu KinbKicme rnapHUX, HEMAPHUX,
0o0amHux ma 8i0’eMHux Yucen.

9. 3a0aHo macus JdilicHux 4ucen P[20]. Busecmu cymy lo2o Halibinbw o020 ma HalimeHWo20 eseMeHmis
ma cymy ix iHOeKcie.

10. 3a0aHo macus yinux Yucen K[20]. Busecmu cymy (io2o enemeHmis, u,0 MeHWi 3a ix iHOeKcu.
11. 3adaHo mampuyto K[4,4]. 3Halimu ma susecmu MAKCUMAasbHi enemeHmu KOXHO20 CMO8MNYUKa.

12. 3adaHo mampuyto T[7,8]. Busecmu KinbKicmb (020 000amHux, 8i0’EMHUX ma es1emMeHmMi8 W0 pieHi
Hyto.

13. 3a0aHo mampuyto A[6,6]. Busecmu 006ymok lioeo 8i0’eMmHuUX enemeHmie ma cymy io2zo 000amHuUX
enemMeHmis.

14. 3adaHo macus yinux yucen T[18]. Cmeopumu 0s8a Hosi macusu T1 ma T2, 8Kawo4aro4u 00 00HO20
napHi, a 00 Opy2020 HeNapHi Yucna.

15. 3adaHo 08i nocnidosHocmi yinux yucen A1[8] ma A2[7]. Mobydysamu o06’eOHaHy nocaidosHicmo
A[15] 3 po3miwieHHAM enemeHmie 3a 3POCMAHHAM.

16. 3Halimu ma susecmu yci enemeHmu yino4yucensbHoi mampuui M[7,7], aki 0opisHotomb cymi ix
iHOeKcis (i+j).

17. 3adaHo mampuyro M[5,7]. Chopmysamu Hosy mampuuro L[7,5], enemeHmamu SKoi € yacmku 8io
OineHHA enemeHmie MpPAHCNOHOBAHOI 8UXIOHOI Mampuui Ha ix cymy.

18. 3adaHo mampuuyto K[6,5]. Busecmu i Halibinbwuli ma HalimeHWwul enemeHmu ma ix iHOekcu

19. 3anosHumu mampuyto M[12,15] yucanamu, wo pieHi 0ob6ymKy iHOeKcis. EnemeHmu KpamHi 3
3amiHumu Ha 43, Kpamui 7 Ha 47, kpamHi i 3 i 7 Ha 11. (pekomeHO08aHO cmaopumu (yHKUito
KpamHocmi).

20. 3a0aHo mampuuro yinux yucen M[6,6]. Ccboopmysamu Hosy mampuuro B[6,6], enemeHmamu K020 €
Yacmeku 8i0 GineHHA NapHUx enemeHmie 8uxiOHo20 Macugy Ha cymy 000aMHiIX i HeMapHUxX enemeHmie Ha
cymy 8i0°EMHUX.

21. 3a0aHo mampuuro P[4,8]. Busecmu iHOeKcu ii Halibinbwio2o ma HaliMeHWwo2o esemeHmis.



22. 3a0aHo 0sa macusu A[4,5] ma B[5,7]. Chopmysamu o0HosumipHuli macus AB[?], wo cknadaemeocs 3
8i0’eMHUX enneMeHMI8 nepwoz20, a Momim opy2020 Mmacusis.

23. 3a0aHo mampuuro P[6,4]. Busecmu cymy ii Halibinbwo2o0 ma HalimeHWwoz2o esemeHmis.

24. Y macusi P[30] yci enemeHmu asastoms coboro 0, 1 abo 2 y sunadkosomy nopaoKy. Poamicmumu ix
mak, w06 cnoyamky 6yau Hysi, nomim — oOUHUYi i Hapewmi dsiliku. [JodamKoso20 macusy He
s8iOKpusamu.

25. 3a0aHo mampuuro A[7,4]. 3Halimu ma susecmu MAKCUMAbHI enemMeHmMuU KOXHO20 PAOKA.
26. 3a0aHo mampuuro M[7,4]. Busecmu cymy ii 8i0’eMHUX enemeHmie ma ix KinbKicme.
27. 3a0aHo mampuuro M[6,8]. O6Hyaumu yci ii 8io’emHi enemeHmu.

28. 3a0aHo HamypassHe 4ucao N (N<1000) 3Halimu ma eusecmu macus A[?], akuli ekaro4vae yci npocmi
Yucsaa MmeHWi 3a0aH020.

29. 3a0aHo 2 HamypaneHux Yucaa K1 i K2. 3nalimu ma susecmu Halibinbwuli crninoHUl OinbHUK,
peanizysaswu anzopumm Eeknida.

30. 3a0aHo macus uinux yucen P[35]. Bugsecmu enemeHmu macusy, SKi KpamHi 3 ma HeKpamHi 5.

31. 3a0aHo macus KoopduHam mo4ok X[20,2]. Ceped lioeo enemeHmis 3Halimu MOYKU, AKi HaNEXameo
Kpyay 3a0aHo020 padiyca, nobydo8aHo20 3 YeHMpPa KoopouHam.

32. B epaghiuHomy pexcumi nobyodysamu Ha ekpaHi 11 Kin, KoxHe HacmynHe 3 AKUX MeHuwe
nonepedHbo20 Ha 1/3 i 3cyHyme no 2opu3oHmani Ha 2/3 padiyca. Bukopucmosysamu YuK-.

33. B epagpiuHomy pexcumi nobydysamu Ha ekpaHi 10 pieHOCMOPOHHIX MPUKYMHUKIB, KOXCHUU
HacmynHuli 3 AKUx Mae cmopoHy 8 1,3 pasu binbwy nonepedHb020, A UeHMPU 1eXamo HA 00HiIl
2opu3oHmManbHili npamiti Ha siocmati 20 nikcenie 00UH 8i0 00HO20. BUKopucmosysamu YuK-a.

34. B epaghiuHomy pexcumi nobydysamu pomb 3 koopouHamamu sepwuH: (300, 50), (500, 200), (300,
350), (100, 200). NMobydysamu n’ame iHWUX pombis, ueHMpu AKUX CrnisnadaromMe 3 YeHMpPoOM 3a0aH020
a 008HUHA CMOPOHU KOXHO20 3 HUX CKnadae 0,8 008#UHU CMOPOHU NnornepedHb020.
Bukopucmosysamu yuKn.

35. B epaghiuHomy pexcumi nobydysamu 10 keadpamis, KoxeH HacmyrnHuli 3 AKUX MeHWwe
nonepedHbo2o Ha 1/5 i nosepHymuli 8i0HOCHO nonepedHb020 Ha 102. Bukopucmogysamu YuK.



Jlodamok B
Mpuknad ek3ameHayiliHoz2o 6inema

1. Tunu 0aHux y mosi npoepamysaHHsA python. 3miHrosaHi (mutable) ma HeamiHo8aHi (unmutable) munu
0BHUX.

2. 3a80aHHA: 300aHO hpaz2meHmM npopamu:

for 11 in range(10):
for i2 in range(0, il+7, 2):
for i3 in range (i2+il, i1, -1):
TNl ¥2; 13)
for i4 in range(0, 7, 2):
for 15 in range(8):
printi(il, i4, i5)

1t

3anucamu yci eapiaHmu 8ugoody, Kosu 8iH byde cknadamucs 3 8[1oPAOKOBAHOI MOCAIO08HOCMI Uinux
yuces, W0 cnidyroms 00He 3a 0OHUM, HANpuUKaao:

345

3. 3a0ay4a: po3pobumu ma 8idnazodumu rnpoepamy, Wo peasizye po38’a30K HACMYNHO20 3d80AHHS.
3adaHo mampuuyto T[7,3] — 3anosHeHy sunadkosumu OilicHUMU yucaamu 8 iHmepeani [10, 100].
Busecmu iHOeKcu i Halibinbwio2o ma HaliMeHWo20 eneMeHmis, po3paxysamu ma eugecmu ix cymy.
3adauy peanizysamu 08oma crnocobamu: 3acmocy8aHHAM YUK/i8 ma 8uKopucmosyrovu 86y008aHi
moxcnusocmi 06’ekmis python.



