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IIporpama HaBYAJIbHOI IV CHUILTIHA

1. Onuc HaBYAJBLHOI M CUMILIIHY, il MeTa, IpeAMeT BUBYAHHSA Ta pe3yJIbTATH HABYAHHA

Kypc gpizuku € pyHOameHmManbHOO OCHOBOH 04151 BUBYEHHA Uino20 psady ducyunsid npogecitiHoi
ma npakmu4Hoi Nid2omosKuU iHX¥eHepie pi3HUX Hanpamie nidecomoesku. B npoueci susyeHHA ucyunsaiHu
«®iz3uka» cmydeHmu HabyOymb rpyHmMoBHe PO3YMIHHA 3QKOHI8 npupoou, MOKAAOEHUX 8 OCHOo8Y
iHM#eHepHUX ma 00CAIOHUUbKUX pilieHb npu 8upilleHH pi3HUX 30800Hb.

®i3uKka € 00HIED 3 OCHOBHUX MPUPOOHUYO-HAYKOBUX OUCUUNAIH, 8 AKUX 8UB4YAOMbLCA 3AKOHU
Hexcusoi npupodu. [1i0 NpupoOHUYUMU HAYKAMU CbO200HI MOXCHA PO3yMimu mi 2any3i 3HaHb, 8 AKUX
mMoxce bymu nposedeHuli ekcriepumeHm 04 niOmeepoxeHHA npunyujeHs i moodenell, 8UCYHEHUX
meopiero i nposedeHux 0ocnidis. Esontoyis pPo38UMKY npPUPOOHUYUX HAYK 00380:U7Ad iCMOMHO
po3wupuUMU Yum HayKam memooos102ito 00Cni0HeHb NopieHAHO 3 ¢hinocogiero, YaGCMUHOK AKOI 80HU
bynu, i nepemsopumu ix i3 cno2nadasnbHUX 8 eKcriepuMeHmasnbHi.
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B Knacu4yHux Kypcax ¢izuku cmyoeHmu sus4yarome 30KOHU NMPpupoou, SKi € 0CHOBOIO NepesamcHoi
binbwiocmi  iHX¥eHepHUx, mexHiYHUX ma 6iomexHono2iYHUX OUCYUMIH, AKIi HUHIi € camocmilHumu
0b6s1acmamu 00cnidneHb ma nPaKkmMuKu.

Memoto susyeHHA QucyunaiHu € hopmysaHHa y MmalibymHix ¢gpaxieuie cmilikux 3HaHb 3 30KOHI8
npupodu, YMIHHA B8UKOPUCMOBY8AMU OMPUMAHHI 3HOHHA MpU Mo0aabWoMy BUBYEHHI crieyianbHUxX
ducyunnid, a makox y malibymHili npogpecilinili disnoHocmi.

lMpeomem Has4YanbHOI QucyUNAiIHU — OCHOBHI MOHAMMA MA 30KOHU HEXCUBOI Mpupoou.

Micna 3aC80€HHA HABYAAbLHOI  OucyunaiHu cmydeHm [OBUHEH 3HaMU ma emimu
BUKOpUCMOBY8aMU 3HAHHSA 30KOHI8 Hexcusoi npupodu Ha pieHi, HeobxiOHOMY 0718 0OCA2HEHHS HWUX
pe3ysibmamie 0C8IMHbOI rpo2pamu, 30Kpemd, mux, WO 7exams 8 O0CHo8i OucyuraiH ¢axosozo
CrIPAMYBAHHA: MEXAHIKU, MepMOOUHAMIKU Ma iH.

Micna  ycniwHo20 30C80€HHA  OucyunaiHu, cmydeHm Mo8UHEH 807100imu  Habopom
KomnemeHmHocmeli 6aKana8pPCbKO20 PiBHA, 30KpemMa:

3K 01 - 30amHicmb 3acmocosy8amu 3HAHHA Y MPAKMUYHUX CUMYayiax

3K 05 - 30amHicms 84umucs i o8on00isamu cy4acHUMU 3HAHHAMU

®K 01 - 30amHicmb BuKopucmosysamu 3HAHHA 3 Mamemamuku ma i3uku 8 o06cA3i,
HeobxiOHomy 018 00CA2HEHHA IHWUX pe3ysbmamis 0c8imHb0i npoepamu

Ilpozpamni pezynromamu Haguanns:

[PH 01 - BMimu 3acmocosysamu cy4acHi Mamemamu4yHi Memoou 015 P038°A3aHHA MPAKMUYHUX
30004, N08’A3aHUX 3 00CNIOHEHHAM i Tpoekmys8aHHAM biomexHOo102iYHUX npoyecis. Bukopucmosysamu
3HAHHA i3UKU 0718 aHani3y biomexHon02iYHUX npoyecis.

MPH 12 - Bukopucmosyo4du MiKpobionoeivri, XimiuyHi, hi3udHi, hizuko-ximiyHi ma 6ioximiuHi
memoou, emimu 30ilicHroeamu XiMiYHUlU ~KOHMPOnab (BU3HAYEHHA KOHUeHmpauii po3vuHis
desiHepiKysanbHUX 3acobis, MumpyeasnbHUX d2eHMIis8, KOHUeHmMpauii KOMMOHEeHMI8 oM uU8Ho20
cepedosulUid MOWO), MexHos02iYHUlU KOHMPOAb (KOHUeHmMpauii Oxcepen eyeaeuro ma asomy y
KynemypanoHili piduHi ynpodoexc npouecy;, KOHUeHmpauii yinbosoz2o npodykmy); mikpobionoziyHuli
KOHMPponab (8U3HAYEeHHA MiKpobiono2iYHOI Yucmomu noXUBHUX cepedosuw mnicaa cmepunizayii,
MiKpobionoziyHoi vucmomu bionoeiyHo20 az2eHma mouwjo), MikpobionoziyHoi 4Yucmomu ma
cmepunbHocmMi biomexHon02iYHUX MPodyKmie pi3HO20 NPU3HA4YEeHHA.

MPH 15 - ba3yro4yucb HA 3HAHHAX MPO 3GKOHOMIPHOCMI MeXAaHIYHUX, 2i0pOMEXAHIYHUX, mernso-
ma MacoobMiHHUX MPoUecie ma OCHOBHI KOHCMPYKMOPCLKI ocobausocmi, emimu obupamu 8idnogioHe
YCMAamKy8aHHA Yy Npoueci npoeKkmysaHHAa 8upobHuyme 6iomexHoMA02iYHUX M[POOYKMI8 pPi3HO20
npu3sHayeHHA 018 3ab6e3neyeHHs ix MaKcumManbHoi egpekmusHocmi.

2. TMpepekBi3uTn Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-/IOTiYHIA CXeMi HaBYaHHA 3a
BigNoOBigHOO OCBITHLOIO NPOrpPamolio)

Jlucyunaina 6asyemsca Ha 3HAHHAX 3 HI3UKU Ma Mamemamuxu, 3aC80EHUX 8 PAMKAX
3a2anvHoi cepedHboi oceimu. BusueHHs kypcy nepedbauae 8uKopucmaHHs HA8UUOK 3 Meopii 1
MexXHIKU eKcnepumMeHmy ma MamemMamuyuyHux Hasu4ok, wo Habysarmuses 3a NapaneabHo20
8UBYEHHA MamemamuuHux oucyuniiiH. HeobxioHum enemenmom npu gueueHHi OUCUUNATHU €
080/100THHAL. NOHAMIUHUM MA MAMEMAMUYHUM anapamom MamemamuyHo20 aHani3y,
aHanimuyuHol ceomempii, AlHIIUHOI an2ebpu ma eekmopHoz2o aHanidy. Oxpemi NUMAHHA
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8UMA2A0OMb BMIHHA PO38’A3AHHA Halinpocmiwux dugepeHUiaNbHUX PIBHAHD, WO 8UBUAOMD Y
pamkax oucyuniainu «/[ugepeHuiansHi pieHAHH».

Habymi 3HaHHA ma YMiHHA nNpu nodanbulomy HaAs8uaHHi 6yodyms 3acmoco8ysamucs
npu 8uUBHEHHI K 3a2ANbHO-MEXHIUHUX Mak 1 cneylaabHux ducyunaiu (biogizuka, pisuuHa ma
K0.10i0Ha Ximis, mowo).

3. 3MiCT HABYAJIBHOI JUCIUILIIHHA

®izmka. YactnHa 2. Ontuka. ATomHa dismka. Pisnka TBepAOro Tina
Posainu i TeMu Kypcy:

Po3ain 1.0nTuka

Tema 1.1. XBunboBa onTHKa.

Tema 1.2. KBanToBa ontuka

Po3ain 2. AtomHa dizuka.

Tema 2.1. bopiBcbka Teopisi BOAHEBOIO aTOMa

Tema 2.2. KBanToBa Teopist aToMa 1 MOJIEKYJIH.

Pozain 3. ®@13uka TBEpAOrO Tija.

Tewma 3.1. TemoBi BIaCTUBOCTI KPUCTATIB.

Tewma 3.2. KantoBa cratuctuka ®epmi-/lipaxka.

Tema 3.3. HaniBnpoBiAHUKH Ta HAATPOBITHUKH.

Poznin 4. ®i3uka aTOMHOTO si/ipa Ta €JIEMEHTAPHUX YaCTOK.
Tema 4.1. ByznoBa sigpa. SAnepHi peaxiiii.

Tewma 4.2. EneMeHTapH1 YaCTUHKHU.

4. HaBuasipHI MaTepiasiu Ta pecypcu
Ba3zosi ingopmauniiini pecypen

1. Kyuepyk .M., I'opbauyk I.T., Jlynuk IL.I1. 3araneanit kype ¢izukn. T.1.- K.; Texnika,1999 p.- 536
c. (HTB) BuBYaTH peKOMEHI0BaH1 PO3ILIH

2. Kyuepyk .M., I'op6auyk L.T., Jlynuk I1.I1. 3aransamii kypc ¢izuku. T.2.- K.; Texnika,2001p. - 452
c. (HTB) BuB4aTu peKOMeHI0BaH1 pO3I1IH

3. Kyuepyk .M., I'op6auyk L.T., Jlynuk I1.I1. 3aransamii kypc ¢izukn. T.3.- K.; Texnika,1999 p - 520
c. (HTB) BuBYaTH peKOMEHI0BaH1 PO3ILIH

4. bap’axtap B.I'., bap’saxtap 1.B.,I'epmam JLII.,[{oBruit C.O., Mexanika-K; Haykosa nymka,2011 p.-
350 c.

5. O.ILKy3p,0.B.JIpoznenko,O.B.JlonsHiBchbka 3aranpHa ¢i3uka. [HTepHET-pecypc 3a aapecoro
http://physics.zfftt.kpi.ua BuB4aTH MOBHICTIO

6. JlaGopartopui pobotu 3 kypcy 3ATCAJIBHOI ®I3UKM. IurtepHer-pecypc 3a  aapecoro
http://physics.zfftt.kpi.ua/mod/page/view.php?id=540 BuBuaTH BiAMOBiIHO a0 rpadika BUKOHAHHS
nabopaTopHUX POOIT

7. Yepros JL.I'., BopobiioB A. A., 3anaui 3 ¢izuku. - M., Bumia mxona 2007. (HTB)

JonarkoBi indopmauniiini q:xepena

8. 3aranbHa (dizuka: /unamika [EnexTpoHHuit pecypc] : METOIMYHI PEKOMEHJAIl JO PO3B'SI3yBaHHS
3aj1a4 JJig CTYJEHTIB 1HCTUTYTY TEJIEKOMYHIKAIIfHMX CHUCTEM Ta IHIIMX TeXHIYHUX (aKyJIbTeTiB /
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10.

11

12.

HTVYY «KIIl» ; yknan. A. B. Hemuposcekuii, O. B. [Ipo3aenko, O. I1. Ky3s. — EnexTponHi TeKcTOBI
mani (1 daitm: 1,34 Moaiit). — Kuie : HTYY «KIIl», 2011. - Ha3ea 3 ekpaHa. —
Hoctym: http://library.kpi.ua:8080/handle/123456789/1332

®i3uka. Po3nin «Enexrpuka i maraetusm» [ EnekTponHuii pecype] : KOHCIEKT JEKIii s CTYIEHTIiB
creniajabHOCTER «[ITpomucnoBa 010TEXHOJIOTISY, «O0nagHanHs (dhapmaneBTUIHOT Ta
mikpob6iosnoriunoi npomucnoBocti» / HTYY «KIII» ; ykinaza. O. I1. Ky3b. - EnexkTpoHHi TeKCTOBI JaHi
(1 daiin: 7,44 Mbaiit). — Kuis : HTYVY «KIII», 2009. - Ha3sa 3 ekpana. — Jlocrym: http://library.ntu-
kpi.kiev.ua:8080/handle/123456789/153

Physics chapter: Electrostatics [Electronic resource] : self-study course-book for the students of

Biotechnologies and Chemical Technologies faculties, speciality 6.051401 «Biotechnology»,
6.051301 «Chemical technologies» / O. V. Drozdenko, O. V. Dolyanovskaya, O. P. Kuz, Voloshuk,
I. P. ; NTUU «KPI». — Electronic text data (1 file: 2,01 Mb). — Kyiv : NTUU «KPI», 2015. — 115 p. —
Title from screen.

. Drozdenko, O. V. Physics. Magnetism [Electronic resource] : course book for foreign students of

Engineering specialities / O. V. Drozdenko, O. V. Dolianivska, O. P. Kuz ; NTUU «KPI». —
Electronic text data (1 file: 2,95 Mb). — Kyiv : NTUU «KPI», 2014. — 103 p. — Title from the
screen.

Himaposa, Onena BonmogumupiBaa. 3araibHa (izuka. MexaHika :MOIyJIbHEe HAaBYAHHS :
monorpadist /O.B. [limaposa, B.M. Kanura, B.M. JIokTeB ; MiHiCTepCTBO OCBITH 1 HayKH YKpaiHu,
HamionanbHuii TexHiuHMi yHiBepcuTeT YKpainu "KnuiBChbKUN MOMITEXHIYHUNA IHCTUTYT iMeHi [rops
Cikopcbkoro".Bunanns apyre, 6e3 3min. —Kuis :KI1I im. Iropst Cikopcskoro,2019. —185 c.

13. JlonatuHchkui, IBan €BcTaxoBud. 30ipHUK 3aa4 3 Pi3UKH : HABYAIbHUN TOCIOHUK / [.E.

Jlonaruncekui, [.P. 3auek, C.O. Op'es, O.b. binenpka [Ta 14 inmmx|] ; MiHicTepcTBO OCBITH 1
Hayku Ykpainu, Harionansauii yHiBepcuteT "JIbBiBcbka nomiTexHika". — JIbBiB : BumaBHUIITBO
JIpBiBCBKOT momiTexHiky, 2021. — 242 c.

14. bpurinens, B. [1. ®i3uka: Mexanika - Buumocst po3B’s3yBaTu 3aaa4i. KomneHncauiifnuii Kype

[Enextponnmii pecypc] : HaBu. moci6. mist 3100yBayiB crynens 6akanasp / B. I1. bpurinens, C. O.
[Tonnacos, O. B. Martsiituyk ; KIII im. Irops Cikopebkoro. — Kuis : KIII im. Iropst Cikopebkoro,
2021. — 221 c.

https://ela.kpi.ua/handle/123456789/40971

15. ®i3uka. KomruiekcHa miiroToBKa 10 30BHIMIHBOTO He3ayexHoro ouiHoBaHHs / Ykiaan. H. Ctpyx,

B. Margok. C Ocramn’tok. — TepHonins : [Tigpyunuku ta nocionuku, 2015. - 432 c.

16. Tectu 3 Kkypcy 3araibHOi  (isukm. [Enexktponnuit  pecypc]. — Pexum  jmoctymy:

http://physics.zfftt.kpi.ua/course/view.php?id=14

17. Jlonatuncekuil, IBan €BcTaxoBud. 30ipHUK 3a7a4 3 (i3UKU : HaBUAIbHUH ociOHUK / 1.E.

Jlonatuncekuid, [.P. 3auek, C.O. FOp'es, O.b. binenrka [Ta 14 inmmx] ; MiHicTepcTBO OCBITH 1
Hayku Ykpainu, Hanionansauit yHiBepcutet "JIbBiBcbka nosiTexHika". — JIbBiB : BugaBHUIITBO
JIbBiBChbKOI momitexHiku, 2021. — 242 c.

18. l'anmovenko, CeiTitana JIMutpiBHa. MexaHika : HaBYaJIbHO-METOIMYHUH IMOCIOHHK JIJIST CAMOCTIHHOT

po6otu 3 mucturiny "dizuka" ; s cTyAeHTiB TexHIYHuX crerianbHocTel / C.J]. ["amoueHko ;
MinicTepcTBO OCBiTH 1 Hayku YKpainu, Harionansauii Texniunuit ynisepeutet "XIII". — Xapkis
: TOB "B Cmpagi", 2021. — 115 c.
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HaBYyanbHUIA KOHTEHT

JIekiiniui 3aHATTA

5. MeTtoguKa onaHyBaHHA HaB4Ya/IbHOI AUCUUNANIHU (OCBITHBOrO KOMMOHEHTA)

No
n/n

Ha3Bu po3aijiiB i TeM, nmepestik 0CHOBHUX IUTAHb

KinekicTs rognn

Poznin 2. AtoMHa dizuka.
Tewma 2.1. bopiBchka Teopisi BOJHEBOTO aToMa
Tema 2.2. KBanToBa Teopist aTomMa 1 MOJICKYJIH.

Poznin 3. ®di3uka TBEpAOTO TijA.

Tema 3.1. TemoBi B1acTUBOCTI KPUCTATIB.

Tewma 3.2. KBantoBa cratuctuka ®epwmi-/lipaka.
Tewma 3.3. HaniBrnpoBiAHUKY Ta HAATPOBITHUKH.
Poznin 4. ®i3uka aTOMHOTO sijipa Ta €JIEeMEHTAPHUX
YaCTOK.

Tema 4.1. bynosa sanpa. AaepHi peaxiiii.

Tema 4.2. EneMeHTapH1 YaCTHHKHU.

Poznin 4. ®i3uka aTOMHOTO si/ipa Ta €JIEMEHTAPHUX
YaCTOK.

Tema 4.1. bynosa sanapa. AaepHi peaxiiii.

Tewma 4.2. EneMeHTapH1 YaCTUHKH.

di3rKa aTOMHOTO si/ipa Ta €JIEMEHTapHUX 4YacToK. bymosa spa.
SnepHi peakuii.

IIpakTUaHi 3aHATTA

HpHﬁOMaMH i MeTOJaMU IIPAKTHUYHOTI'O 3aCTOCYBAHHA 3HAHD.

OcHOBHUM 3aBJaHHAM DIHKJ/IY IIPpaKTU4YHHUX 3aHATb € OBOJIOI[iHHH CTyJ€eHTaMU

Ne e e . ] Kinbkicts roqun
o/ Ha3zBu po3ainis i Tem, nepeJiik 0CHOBHHX NMTAHb
XBuiboBa ontuka. [Hrepdepentis cpitia. udpaxiis cpitia. 2
1 | Homspusanis cBitna. Jlucnepeis, NOTIHHAHHS Ta PO3CIIOBAHHS

cBiTia. di3MKa aTOMHOTO sipa Ta eIEMEHTapHUX YacToK. bynosa
aapa. SlnepHi peakitii.

JIaGopaTopHi 3aHATTA

Y apyromy ceMecTpi CTYZE€HTH BHUKOHYIOTh JIabopaTOpHI poboTu 3 mukiay «OnThka» Ta

«AToMHa (idrKa» BIAIIOBIAHO 0 BCTAaHOBJIEHOTO rpadika Ta po3Kjajly 3aHSTh.

OCHOBHUM B3aBJaHHAM IIMKJIy JabOpaTOpHUX pOOIT € HaOyTTA CTyJieHTaMu JOCBimy

MIPOBEJIEHH eKCIIEPUMEHTIbHUX JIOC/II/I)KEHb IIPU TepeBIpIll MOJI0KEHb Teopil Ta 3aCBOEHHSA
MpaBuI 00POOKYU eKCIIepUMEeHTAIBHUX JaHUX Ta 0QOPMJIEHHS O/Iep:KaHUX Pe3yJIbTaTiB.
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Il miAroToBKW 0 poboTu B JiabopaTopii Tpeba: 1) BUBYUTHU IOJIOKEHHS Teopii; 2)
IJITOTYBATH MIPOTOKOJI JOCJT/IDKEHHS; 3) BUKOHATH BipTyaJIbHY JIJaO0OpaTOPHY POOOTY; 4) IPOUTH
TIOIIEPEIHIN TECT JJIs IIEPEBIPKHU FOTOBHOCTI /0 BUKOHAHHS JIJAOOPaTOPHOI pOOOTH

Ne . KinbkicTb
Ha3zga s1abopaTopHoi po6oTu

3/m TOJIMH

1 BuBuenns intepdepeHiiii cBiTIa

2 Buznauenns audpakiiii cBitia 1

3 JlocitipkeHHSA TEIJIOBOTO BUIIPOMIHIOBAHHS 1

4 JlocotiKeHHs CIIeKTpa aToMa BOHIO 1

6. CamocrTiiiHa poboTa cTygeHTa

Camocmitina poboma cmyo0eHma 8KI0YA€E: ONPAYIO8anHs IeKYiliHo20 Mamepiany ma
OKpeMux numansb meopii, sAKi UHOCAMbCA HA CAMOCHIlIHEe ONPay08aHts, Ni020MoBKa 00
NPAKMUYHUX 3AHAMb, PO38 SA3V8AHHA 3A0a¥ OOMAUWHbO20 3AB0AHHS, NI020MOBKY 00
1abopamopuux poobim, nid2omoseKy 00 MOOYIbHOI KOHMPOAbHOL pOOOMU.

OmnpartroBaHHs JICKIIIHHOTO MaTepialy IPOBOIUTHCSA PETYISIPHO MPOTATOM CEMECTPY
3a KOHCIIGKTOM Ta 3a PEKOMEHJOBAHOIO JITEpaTypor. 30KpeMa CaMOCTIHHO 1 JeTaJIbHO
OTIPAITIOBATH CIIAYOY1 PO3ALIM Ta MTUTAHHS:

KBaHTOBa onTHKA.

TenoBe BunpomiHtoBaHHs. POTOHM Ta iX BIACTUBOCTI.

ATtomHa ¢dizuka.

bopiBcbka Teopiss BOAHEBOTO aToMa. XBHJIbOBI BIACTUBOCTI MIKPOYaCTHHOK.
PiBusinus Ilpeninrepa. Crnexktpu OaraToeleKTpOHHUX aToMiB Ta iX OymoBa. bynosa
Mouiekysii. KBaHTOBa Teopisi aTomMa 1 MOJIEKYJIH.

®di3uKa TBEpAOro Tija.

Tennoni B1acTuBOCTI kKpuctaiiB. KBantoBa craructuka depwmi-Jlipaka.
HamiBnpoBiiHUKY Ta HAATIPOBITHUKH.

EneMeHTapH1 YaCTHUHKH Ta iX BIaCTUBOCTI. YaCTUHKM Ta aHTUYACTHUHKHU.

Po3B’si3yBaHHs 3a7au JIOMAIIHbOTO 3aBAAHHS MPOBOAUTHCA 3 METOIO 3aKPIIUICHHS
3HAaHb Ta YMIHb [IPAKTUYHOTO 3aCTOCYBAaHHS MOJIOKEHB TEOPii.

[linrotoBka 10 JabopaTopHUX poOIT Tepenadavae BUBUCHHS CTYACHTOM 3aKOHIB
b13UKH, K1 TEPEeBIPSIOTHCS MPU BUKOHAHHI JIAOOPATOPHUX JOCIHIKEHb, METOJIUKHU
MPOBEJICHHS JTOCHIIKEHb, TPUIAAiB, IO 3aCTOCOBYIOTHCSI JIJII BHUMIPIOBaHb, MOPSIAKY
00pOOKH pe3yJsIbTaTiB EKCIIEPUMEHTY.

[Ticnst mpoBeneHHs 1a00paTOPHOI pOOOTH CTYJEHTH MOBUHHI OPOPMUTHU PE3YJIbTATU
JOCIIIJIKEHb: BUKOHATH HEOOXIJHI OOuYMcleHHs, MoOyayBaTu TIpadiku, po3paxyBaTu
MOXHUOKH.




[linroToBKa 0 MOIYJIBHOI KOHTPOJBHOI poOOTH mependavae IMOBTOPEHHS
CTyJICHTAaMHU TIOJIOKE€Hb TE€OPii Ta X MPAKTUYHOrO 3aCTOCYyBaHHs. BukoHaHHs 111€1 poOOTH
BuMarae Big 1 1o 2 roauH.

MoniTUKa Ta KOHTPO/Ib
7. MoniTMKa HaBYaNbHOI AUCLUNIHU (OCBITHBOrO KOMMOHEHTA)

Y pasi xeopobu cmyodenm 30008’s3aHuti npeocmasiamu 008IOKYy NpoO MepMiH
NPOXOONCEHHS NIKYVBAHHA, OQOPMAEH) HANEHCHUM YUHOM 8 YCMAHO8I, 0e HNPOXOOULO
JUKYBaHHA. B iHwux sunaoxax (Hanpuxkiao, cimetini 06cmasunu) NUMAHHs GUPIULYEMbCS 8
[HOUBIOYANLHOMY NOPAOKY pazom 3 eukiadauem. Y 0y0b-KoMy 6UnaodKy CHyOeHmam
pexomeHoyembcs  8i0gioyeamu  yci 8UOU 3AHAMb, OCKILIbKU HA HUX BUKIAOAEMbCS
meopemuyHull Mamepiail ma po36UBAIOMbCs HABUYKU, HEOOXIOHI O/l 8UKOHAHHSL
cemecmpoBo2o iHOUBIOYAIbHO20 3A80AH S, 1AOOPAMOPHUX POOIM MA OOMAUHIX 3A80AHb.

1lio uac nposedenHsi neKYitiHUX, NPAKMUYHUX MA J1AOOPAMOPHUX 3AHAMb
003B80IAEMbCA  BUKOPUCMOBYBAMU MOOLIbHI mene@onu 01 CaAHKYIOHOBAHO20 NOULYK)
ingpopmayii 6 Inmepremi a maxodc O0n NPOXOONCEHHST MECMYBAHHS, | OJisl NPOBEOCHHS
obuucnenb Ha NPAKMUYHUX 1 J1AOOPAMOPHUX 3AHAMMAX MAd GUMIDIOBAHHS YAcCy HA
1aO0pamopHux 3aHAmmsax (8 pasi HAsA8HOCMI 8 CMAPM@OHI BIONOBIOHUX NPOCPAMHUX
npoOyKmis).

B pas3i oucmanyiiinoi popmu nasuanmsn na nexyii 6UKIA0AY KOPUCMYEMBCA GLACHUM
npesenmayitnum mamepiaiom, euxopucmosye 200m ma Google Meet ons suxraoanmus
HAa84anibHO20 Mamepiary.

Jlo euxonanus 1nabopamopHux pobim O0onyckaromecs cmyoenmu 3a ymos: 1)
HAABHICMb  NPOMOKONY, 2) Nicasi YCHIWHO20 NPOXOONCEHHS BXIOHO20 KOHMPOJIO.
Pezynomamu eumiproeanv cmyodenmu 3aHocamsb y NPOMOKON i npeo s8A0mMy GUKIAOAYY
ons nepesipku. He nepegipeni Oani 0o 3axucmy He nputimaromvcs. [ 3axucmy
nabopamopuoi pobomu cmyoeHm NnosuHen oamiu 8iON0B8I0b HA KOHMPOJIbHI 3aNUMAHHSI,
NPasuibHO  oopmumu  pe3yibmamu  GUMIpI6 (po3paxyeamu 3HAYEHHS HeoOXIOHUX
genUYUH, NoOYOysamu epagiuni 3a1edcHoOCmi 8iON0BIOHO 00 ICHYIOUUX NPABUTL, OOUUCIUMU
noXuoOKu, 3anucamu OCMAamoyHi pe3yrbmamu OOCHIONCeHHS 3 OOMPUMAHHAM NPAGUT
OKpY2leHHsl, 3p0OUmu 8UCHOBKU NO poOOMI).

Vei yuacnuxu oceimnvoco npoyecy: eukiadaui i cmyoeHmu 6 npoyeci pobomu
BUBUEHHS OUCYUNTIHU MAlomb Kepyeamucb HPUHYUNAMU aKAOeMiuHOi 00O6poyecHocmi,
nepeobavenumu «Kooexcom wecmi Hayionanonoeo mexwniunozo yHieepcumemy Yxkpainu
«Kuiscoxuii nonimexniunuti incmumymy» https://kpi.ua/code.

AkaneMiuHa J0OpOYECHICTh Ma€ Ha yBa3l OBOJIOAIHHS CTYAEHTOM HEOOXIJTHUMH
3HAHHSMU Ta YMIHHAMHM Ta 3[aTHICTh NPOJEMOHCTPYBAaTH 1[I 3HAHHA Ta YMIHHS.
AKazieMiuHa HEIOOPOUYECHICTh TPOSIBISETHCS Y 3aCTOCYBaHHI CTYJEHTOM IIMaprajiok,
HECAHKIIIOHOBAHOTO AOCTyNny B [HTEpHET TOIIO MiJ Yac KOHTPOJBHHUX 3aXOJIB (3aXHUCTY
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PP, nabopaTopuux po0iT, BUKOHAHH1 3aBJaHb MOJIYJIbHUX KOHTPOJIBHUX POOIT, MATOTOBIII
BIIMOBIZICH Ha 3alliKy). B pa3i BUSBIICHHS akaJeMidyHOT HEJOOpOYECHOCTI KOHTPOJIbHUUN
3axij] 711 TaHOTO CTYACHTA MIPUITUHSAETHCS 1 IEPEHOCUTHCS Ha 1HIINUN Yac

8. B KOHTPOJIIO Ta PeHTHHIOBA CHCTeMA OLIHIOBAHHSA Pe3yJbTaTiB
Hapuanus (PCO)

Petimune 3 oucyunninu (P) eépaxosye pobomy cmyodenma npomscom cemecmpy ma
Ppi6endb 3HAHb | HABUYOK, BUABICHUX HUM HA ICNUML.
Petimune 3 oucyunninu oopmyemscsa ax cyma 6anie, HaApaxo8aHux cmMyoeHmy 3a:
® pe3yrbmamamu 1a00pamopHUx 3aHAMb,
® BUKOHAHHA NPAKMu4Hoi pobomu,
®  BUKOHAHHA MOOYIbHOI KOHmMpobHOoI pooomu (MKP),
Kpumepii oyintosanns pezyromamie pobomu Ha 6 cemecmpi HagedeHi 6 maobauyi 1,
wmpaghui ma 3a0xo04y8anvui oanu- 6 maoauyi 2.

Ta6auys.1. PEATUHTOBA CUCTEMA OL|IHIOBAHHSA (PCO)

Bus pobotn KinbkicTh O1iHIOBaHHA MaxcumMaybHO
MO>KJIMBA
KiJIbKicTh OastiB
JlabopaTopHi 4 3axucT poboTu 40
B3aHATTA IToBHa BIAIIOBigH 10
HenoBHa BigMoBiab 8
3aj0oBUIbHA BiATIOBiAB! | 6
IIpakTuka 3axucr 1 10 10
1 3axucr 2 8
3axucr 3 6
MKP B 3asexxHOCTI Bif 0-50 50
1 KLJIBKOCTI ITPABUJIBHUX
BiZimIoBiel
Cyma BaroBux 6aj1iB KOHTPOJIbHUX 3aXO0/IiB 100

Tabauys 2. LUTPA®HI TA 3AOX0O4YBA/IbHI BATU

Oam
1. fIKicHe BeJIleHHSI KOHCIIEKTY JIEKITiH 1...5
2. YyacTb y KOH}EepeHIIifaX, ceMiHapax, IMiZIroToBka pedeparis 5
MakcumasibHa cyma 3a0X04yBaJIbHUX Rs 10

! Mpu pucranmiiiniit gopmi HaBuaHHsS poGoTa B TaGOPATOPIi — Le AEMOHCTPALLs CTYICHTOM BHUKOHAHHS POGOTH ra
BipTyaJbHOMY MaKeTi.



Cemecmposuii KOoHmpoab: 3aiK.
YMOBOIO JIOIYCKY /10 3Ky € BUKOHAHHS y400BOTO IJIaHy Ta OTPUMAaHHs He MeHIne 30 6aJiB
CYMapHO 10 IIPAKTHUIIi Ta JJab0paTOPHUX POOOTAaX.

[ns oTpMMaHHA CTyAeHTammM BignoBiaHMX ouiHoK (ECTS Ta TpaAMUiMHNX) MOTro penMTUHIoBa OLiHKa RD
NepeBoAUTLCA 3rigHO TabanLi:

Tabmuig BiANOBIIHOCTI PEMTHHTOBUX OajiB OIIHKAM 3a YHIBEPCHUTETCHKOIO
IIIKAJIOIO:

Kinvkicmo 6anis Ouinka
100-95 Biaminao
94-85 Hyxe noope
84-75 Jloope
74-65 3a10BUILHO
64-60 JlocTaTHRO
Memnte 60 He3anoBinbHO
He BukoHaHi yMOBHU He niomymero
JOITYCKY

9. lonatkoBa iHpopMamis 3 TMCHUITIHI

Jonarok 1. Ilepesik nuTaHp, IKi BHHOCATHCA HA CEMECTPOBUU KOHTPOJIb

1. CeitnioBa xBuiis. [HTepdepeHitis ciTia.
KopnyckymnsipHo-XBuiib0Ba rpupoa cBiTia. CBiTioBa XBUJIs. 3aKOHU JIHIMHOL
orntuku. ®orometpis. Inrepdepentis cpitina. PozpaxyHnok inHTepdepeHIiinuoi
kaptunu. Criocobu crioctepekenns iHTepdepeniii. [nTepdepeniiis Ha TOHKUX
roriBkax. [Tonocu piBHOTrO Haxuiy 1 piBHOI ToBIIMHU. Kinbiyt HetoToHa.
[aTepdepomerpu.

2. Mudpaxuis cBiTia.
Asume audpaxuii. [Tpunun [Noitrenca-®penens. dudpakuis Openens Bix
KOJIOBOTO OTBOPY 1 KosioBoro aucka. [{udpaxiis @paynrodepa BiJ HIITUHU.
Hudpaxiis ciTia Big rpatku. Judpakxiiis peHreHiBCbKuX nmpomeHiB. ["onorpadis.

3. IlMonsapu3zarris cBiTia.
[Tpuposane 1 monsipuzoBane cBitio. [lonspu3zaiiist mpy BiIOUTTI Ta 3aJTOMJICHI.
[Tonsipuzartist mpu MOABIMHOMY TIpoMeHe3aioMyieH . [IpoxomkenHHs
MOJISIPU30BAHHOTO CBITJIA Yepe3 KpUCTaIIuHy IiacTuHy. [lnactuna Mix aBoma
nossipuzaropamu. llITyune nmoagitHe mpoMeHe3anoMiieHHs. [loBepTaHHS IIONUHA
NoJIIpU3alii.

4. B3aemopisi CBiTJIa 3 p€UOBUHOIO.



Hopwmainbha 1 anomanbHa aucnepceid. ['pynoBa mBuaKicTh XBUiib. EneMentapHa
teopis aucnepcii. [lornmunanns citia. PoscitoBanus cBitia. Edext Bainosa-
Yepenkona.

5. KBanToBa onruxka.
TenioBe BUPOMIHIOBaHHS 1 JJIOMiHECIEHIIis. BunpomiHioBanbHa Ta MOTIMHAIBHA
3MIaTHICTH TiNa, 3akoH Kipxroda. 3akon Credana-bonpnmana. 3akon 3mimeHHas Bina.
®opmyna Penes-/[xinca. ®opmyna [Tnanka. ['anbMiBHE pEHTTEHIBCHKE
BunpoMiHioBauHs. @otoedekT. Jlocain bore. Ehext Komntona. ®otonu Ta ix
BJIACTUBOCTI.

6. bopiBcbka Teopist BOJHEBOTO aToMa
3aKOHOMIPHOCTI B aTOMHUX criekTpax. Mojeni atoma Tomcona i1 Pezepdopaa.
[Toctynatu bopa. Jlocniau @panka i ['epus. [IpaBuna kBaHTYyBaHHS KOJIOBUX OPOIT.
EnemenTapHa O0piBChbKa T€OPisi BOIHEBOTO aTOMA.

7. KBanTOBa TEOpis aToMa 1 MOJIEKYJIH.
['inore3a ne-bpoiins, XBUIIbOBI BIACTUBOCTI MIKPOYaCTUHOK. [IpuHIMmu
HeBu3HaueHoctel ['eitzenOepra. Piusuus peainrepa. @i3uuHuit 3MiICT 1
BJIACTUBOCTI XBWJIbOBOI (PYHKIIIT «11ci». 3B’ 130K piBHAHHS [1Ipeninrepa 3 XBUIHOBUM
pIBHSHHSAM. PyX BUIbHOT MIKPOYaCTUHKU B OJHOMIPHIM «IOTSHIIANTBHIHN M1,
TynenbHuii epext. KBantoBa Teopist BogHeBoro aroma. CeKkTpu JIy)KHUX METAJIIB.
Hopmainbhuii epext 3eemana. MyJIbTUILIETHICTD CIIEKTPIB, CITIH €JIEKTPOHA.
PenTreniBchbki ciekTpu. MexaHiuHUi 1 MarHiTHUMA MOMEHTH atoMa. Jlocmiau
[lItepna i 'epnaxa. Ilpuniun [Taymni. Po3noaut eaekTpoHiB B aTOMI 1O €HEPTETUUHUX
piBHsx. [lepionnuna cucrema JI.I.Menneneesa. Enepris monexynu. MonexkynspHi
cnektpu. KomOiHariiine po3citoBants cBiTia. Bumyiiene BunpomintoBanus. Jlazepu.

8. TeroBi BIaCTUBOCTI KPUCTAIIIB.
Kpucramu. TemmoemHicTs KpucTaniB: 3akoH [romonra 1 I1t1, Teopist EHiuTelina,
teopis [lebas. DoHOHMU.

9. KBantoBa cratuctuka ®epmi-/ipaka.
Enextponnuii ra3. @yukuia poznoaury Gepmi-/ipaka. Posnozain enekTpoHiB 3a
IMITyJIbCaMU Ta €HEPTisIMU. BUpOKEHHS eIeKTPOHHOTO ra3y. 30Ha CTPYKTypa
TBepJ0ro Tia. JInHamMika eeKTpoHa B KPUCTATI.

10. HamiBrpoBiTHUKH.
EnexTpornpoBigHicTs MeTaniB. BiacHa Ta TOMIIIKOBA €JIEKTPOMPOBITHICT
HaIIBIPOBIJHUKIB Ta il TEeMIEpaTypHa 3aJ1eXHICTh. Bunpsimisitoua aist p-H-
nepexoay. HamiBnpoBiqHUKOBI (POTOETIEMEHTH.

11. HannpoBiiHUKHU.
SABuie HaAMPOBITHOCTI 1 Moro ¢izuuHa npupoaa. Hanmposigauku 1-ro Ta 2-ro TUIy.
[IpobGnema BuCOKOTEMITEpATYpPHOT HAAMPOBITHOCTI.

12. bynosa sinpa. SlnepHi peakiiii.
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Cknaj 1 XapakTepUCTUKHM aTOMHOTO sijipa. Maca 1 eneprist 3B»s3Ky sapa. Mojerni
aTOMHOTO sqpa. AnepHi cunu. PanioakTuBHICTE. AnepHi peakiiii. [ieHHS BaXKKUX
sziep 1 BUIUICHHS aTOMHO1 eHeprii. TepMosiaepHi peakirii.

13. ExeMeHTapHi YaCTHHKH.
Krnacu enemenTaparx 9acTHHOK. MeTou peecTparlii e1eMeHTapHUX YaCTHHOK.
Kocwmiuni npomeni. Yactunku Ta antnyacTuHkH. [{uBH1 yvactunku. Heittpuno.
Cucrema eneMeHTapHUX YaCTUHOK. KBapkw.

Jonarkosa ingopmanisi 3 TUCHUILIIHA

B ymoBax nucranIiiitHoro abo 3MilIaHOTO PeKUMY MPOBEJACHHS 3aHATh OpraHi3allis
OCBITHBOTO TMPOIECY 3/IMCHIOETHCS 3 BUKOPUCTAHHSIM TEXHOJIOTIM JUCTaHIIHHOTO
HAaBYaHHA: IUIATGOpPMHU JUCTaHIIHHOTO HaB4yaHHS «CikopchKuit», «EnekTponHuii
kammyc». HaBuanpHuiéi mnpomec y Takiii  (Qopmi  3AIHMCHIOETBCA  BIAMOBIIHO /10
3aTBEPIPKEHOTO PO3KJIaay HaBYAIbHUX 3aHSTh.

®  MOXNCIUBO 3APAXYBAHHA CepMUDIKAMI8 NPOXOOHCEHHS OUCMAHYIUHUX YU OHJIAUH
Kypcie 3a memoro «3azanvHa Qisuxay;

® 3000y8aui 6uwjoi 0ceim 3 IHBANIOHICMIO MOJCYMb  ONAHOBY8AMU  HABYAIbHY
oucyuniiny, Ha 6aszi oucmanyiunoi niamgopmu 3a iHOUBIOYATbHUM 2PAPIKOM

Ni020mMoeKU, ma OOMOGAEHICINIO 3 BUKIAOAYUEM.

Jlexmop 3anuwae 3 cob6or npago 3MiHI8aMuU NOPAOOK BUKIAOY HABYAILHO20 MAMepiay,
YACMKOBO 11020 00’ €M [ 3MICM 3ANENHCHO 8I0 NIZHABAILHUX MOICIUBOCMEU CMYOeHMIE |
30amHOCMI 1020 3ACBOEHHSL.

Po6o4y nporpamy HaB4aJIbHOI AMCUMILTIHU (CHI20YyC):

CriaieHo cTapiiuM BUKJIagadeM kadeapu 3araibHoil Pi3uKy Ta MOAETIOBaHHS (QI3UYHUX
npoiieciB Ky3p Onekcannpom [1aBnopudem

YxBaJieno kadeaporo 3arajibHoi P13UKK Ta MOJEIIOBaHHS (PI3UUHUX MPOIIECIB
(mporoxoa Ne 06-25 Big 25.06.2025)

IMoroa:keno MeToqu4HOIO KOMICI€IO (haKyIbTeTy O10TEXHOJIOTIT 1 O10TEXHIKU
(mpoToxoi Ne 6 Bix 30.06.2025 p.)
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