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MogBa BUKIIaJIlaHHS YKpaiHcbKa

IHbopmaLis npo Jlektop: Apo3saeHko OnekcaHapa BonoammupisHa, 0.drozdenko@kpi.ua,  a-
KepiBHMKa Kypcy /  drozdenko@ukr.net, zfftt.kpi.ua,

BUK/aauiB MpakTuuHi: AposaeHko OnekcaHapa BonoanmupisHa, 0.drozdenko@kpi.ua, a-

drozdenko@ukr.net, zfftt.kpi.ua,
NabopatopHi: ipo3geHko OnekcaHapa BonoanmupisHa, 0.drozdenko@Kkpi.ua, a-
drozdenko@ukr.net, zfftt.kpi.uaa,

Posmimmenns kypey https://physics.zfftt.kpi.ua/

Mporpama HaBYaNbHOI AUCLUNAIHN

1. Onuc HaBYanbHOI AUCUMNNIHMK, iI MeTa, NnpeaMeT BUBYAHHA Ta pe3yabTaTU
HaBYaHHA

Kypc ¢iszuku € ¢hyHOamMeHManbHOK OCHOBOK 0711 BUBYEHHA Uino2o pAady
oucyunaiH npogeciliHoi ma NPAaKmMu4yHOi Ni020MOBKU [HHEHepPIi8 Pi3HUX HAMpPAMIe
nidecomosku. B npoueci 8us4eHHA OucyunniHu  «®i3uka. YacmuHa 2.
EnekmpomazHemusm ma onmuka» cmyodeHmu Habydyme rpyHMoBHe PO3YMIiHHSA
30KOHI8 rnpupoou, MOKAAO0eHUX 8 OCHOBY IH¥(eHepHUX piweHb Mpu BUPiWEeHHI
B8UPOBHUYUX 3080aHb.

Mema Has4anbHOiI ducyunsaiHu

®i3uka € O0O0HIEK 3 OCHOBHUX MPUPOOHUYO-HAYKOBUX OUCYUrAiH, 8 AKUX
8UBYAKOMbLCA 3AKOHU HeMusoi npupoodu. [1i0 npupoOHUYUMU HAYKAMU CbO200HI
MOXHA po3ymMimu mi 2asny3i 3HaHb, 8 AKUX Moxce bymu npogedeHull ekcrnepumeHm
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0718 niomeepoxceHHA rnpunyuweHs i mooenel, 8UCYHEHUX MeOopiEo i rMposedeHux
docnidie. Esontoyia po3sumKy npupoOHUYUX HAYK 00380/U10 iICMOMHO po3wupumu
UuUM HayKam memoo0os102it0 00CniOHeHb MOpPiBHAHO 3 ¢hinocoghieto, YacCMuUHO AKOI
B80HU bynu, i nepemesopumu ix i3 cnoz2aa0asa6HUX 8 eKCrepuMeHmMasbHi.

B KnacuvHux Kypcax (hi3uKu cmyOeHmu 8us4yarome 3GKOHU MNpupoou, AKi €
OCHOB0K nepesaxcHoi binbwocmi iIH¥eHepHUX Ma MexHiYHUX OUCYUriH, AKi HUHI € 8
camocmitiHumu obaacmamu 00cni0xeHb ma NPAKMUKU.

Memoro sue4yeHHa QucyunaiHu € popmysaHHA y malibymHix ¢axisyie cmilikux
3HOHb 3 30KOHI8 Mpupodu, YMIHHA BUKOPUCMOB8Y8AMU OMPUMAHHI 3HAHHA Mpu
no0anbWoMy 8UBYEHHI crieyianbHUX OUCYUnaiH, @ maxkox« y malbymeHil npogeciliHil
difanbHocMi. ®opMyB8aHHA 3a201bHUX KOMIemeHmMHocmelu:

3K 01 30amHicmb 3acmoco8ysamu 3HAHHA Y MPAKMUYHUX cumyauiax

3K 12 [lpazHeHHA 00 OUiHIOBAHHA MEXHIYHUX MA MEXHO/02iYHUX CuCmem,
MPUPOOHUX  Ma  AHMPOMO2EHHUX  YUHHUKiB,  6a3ylo4ucb  HAQ  3HAHHAX
GyHOaMeHMAanbHUX MPUPOOHUYUX MA MEeXHIYHUX HAYK.

Y npoueci 3aC80€HHA OucyunsaiHu, cmyo0eHm mMAaKOX [0oB8UHeH Habymu
¢haxosux kKomnemeHmHocmedu:

®K 02 30amHicms 3acmocosysamu 3HAHHA (Di3UKU, eneKkmpomexHiKu,
en1eKMpPOHIKU | MIKponpoyecopHoi mexHiku, 8 0b6cAa3i, HeobxiOHoMy 014 PO3YMIHHSA
npouyecis 8 cucmemax asmomamusauii  ma  Kommn’romepHoiHmMe2posaHuXx
MexHOoA02IAX.

Mpeomem HABYAAbHOI OUCYUMNAIHU — OCHOBHI MOHAMMA MA 30KOHU Hex ueoi
npupoou.

licns 3ac80€HHA HABYANLHOI QUCYUMNAIHU CmyOdeHm No8UHEH 3HaAMU ma emimu
8UKOPUCMOBYB8AMU 3HAHHA 3QKOHI8 HeXusoi rnpupoou Ha pieHi, HeobxiOHOMy 05
00CA2HEeHHA IHWUX pe3ysnbmamig 0C8iMHbOI MPo2paMu, 30KPEMA, MUX, W0 /1eEXHAMSb 8
OCHO8I ducyuniH haxo8020 CrIPAMYBAHHA: MEXAHIKU, MEPMOOUHAMIKU mMa iH.

lpozpamHi pe3ynsmamu HAB84YAHHA:
MPH 02 3Hamu @i3uKy, eneKmpomexHiKy, eneKmpoHiKy ma CXeMOMEeXHIKy,

MIKPONpPOoUeCcopHy mexHiky Ha pieHi, He0bxiOHOMY 015 P038'A3aHHA MUMNOBUX 3a0ayY i
npobsaem asmomamu3ayii;

NPH 15 Bmimu 3acmocosysamu 3HQHHA GyHOAMeHManbHUX OucyunsiH
MPUPOOHUYOi Ma iHXeHepHOi Ni020mo8KU 04 B8UpPiWEeHHA 3a0a4 asmomamu3ayii,
KoM’tomepHo- iHme2posaHUX mexHos0:2ili ma pobomomexHiKu.

3HaHHA | pPO3YyMIHHA 3aCA0 MEeXHOA02iYHUX, (YyHOAMEHMAAbHUX ma
IH#EeHepHUX HayK, W0 1exams 8 OCHOB8I 2as1y3e8020 MaWUHObYOy8aHHSA 8i0N08i0OHOI



2anysi. 30ilcHio8amu iH#eHepHi PO3pPaxyHKU OfA BUPIWEHHA CKAAOHUX 3a0ay |
NPaKmMu4Hux npobsaem y 2asny3esomy MauwuHobyOyB8aHHI.

CmyoeHm nosuHeH ymimu: oEOHY8aAMU mMeopito | NPaKkmMuKy 014
pO38'A3YBAHHA MPAKMUYHUX 30800HbL, 3acmocosysamu MPUHYUNU CUCMemMHO20
QHanNi3y, MNPUYUHHO-HACAIOKOBUX 308°A3Ki6 MIX 3HA4Yywumu ¢akmopamu ma
HAYKOBUMU | MEexXHIYHUMU PiWeHHAMU, Wo npulmMmaromsca nid 4ac po3e’A3aHHA
CKAaOHuUx npogheciliHux 3a0a4; 3Haxooumu rnompibHy iHgpopmauito y aimepamypi,
KOHCYynbmysamuca i suKopucmosysamu HayKoei 6a3u 0aHux ma iHwi 8i0nosioHi
Oxepena iHgpopmauii 3 memoro 0emasnibHo20 8UBYEHHA i 00CNIOHEHHA IHHEeHEePHUX
numMaHse 8i0noeioHo 00 crieyianiauii.

2. MpepekKBi3uTK Ta NOCTPEKBI3UTU AUCUMNAIHU (MicLe B CTPYKTYPHO-
NOTiYHiIN cXxemi HaBYaHHA 3a BiA4NOBIAHOIO OCBITHLOIO NPOrpPamolo)

HAucuyunniHa 6a3yemoscAa Ha 3HAHHAX 3 i3UKU MA MAMeMamMUKU, 30C80EHUX 8
PAMKax 302a7bHOI cepedHboi ocsimu. BusyeHHA Kypcy rnepedba4yae 8UKOPUCMAHHA
HABUYOK 3 meopii I mexHIKU eKcrnepumeHmy ma mMamemamu4yHuUX HA8UYOK, Wo
HabysaomobcA 30 rapasnenbHO20 8UBYEHHA MamemMamu4vyHuUx oucyunsaid. HeobxioHuUm
enemMeHmoM pu  BUBYEHHi OuCyurnaiHU € 080700iHHA MNOHAMIUHUM ma
mamemMamuyHUM anapamom Mamemamu4yHO20 aHaAi3y, aHAAIMUYHOI 2eomempii,
NiHilHOI anzebpu ma 8eKmopHo2o aHanizy. OKpemi NMUMAHHA 8UMaA2aroMmb 8MIHHSA
p038°’A3aHHA Halinpocmiwux OugepeHyianbHUX PiBHAHb, WO B8UBYAIOMbL Y PAMKAX
oducyunnaiHu «Buw,a mamemamukay.

Habymi 3HaHHA ma yMiHHA Npu 1N00aaAbWOMY HABYAHHI 6ydymeb
3acmocosysamuca npu B8UBYEHHi OUCUUNAIH e/n1eKmpomexHika, esneKmpoHika ma
en1eKmpoOMEXAHIKa.

3. 3micT HaBYaNbHOI AUCUUNNIHN

Kypc ¢i3nKkmM cKnaga€eTbea 3 4BOX 3MICTOBUX MOAYNIB. Y APYroMy CEMECTPi BUBHAETLCA
moaynb «disnka. HactnHa 2. EneKTtpomarHeTmsam Ta ONTUKa»

Po3ginuv i tfemu kypcy ¢i3nkm:

Po3gin 3. EnekTpomarHeTusm

Po3ain 4. OnTtuka

ba3soBa nitepartypa

1. Kypc 3aranbHoi ¢i3snKuM : HaBYanbHM NocibHuK / B.M. Bakaniok, A.B. BaKaniok;
MiHicTepcTBO OCBITU | HayKuM YKpaiHW, |BaHO-PpaHKIBCbKUIA HaLiOHANbHWUM
TEXHIYHMMN YHiBEpCUTET HAadTH i rasy. - IBaHO-PpaHKiBCbK : IPHTYHT, 2021

2. ®i3uMKa : HaBYyanbHM NocibHKUK / K.B. ABaoHiH, O.B. KoBanbuyK ; MiHicTepcTBo
OCBITM i HAYKKN YKpaiHn, KMIBCbKUIM HaLLiOHANbHUN YHIBEPCUTET TEXHONOTIN Ta
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AnsanHy. - Kvis : KHYT/, 2021.

36ipHUK 3a4a4 3 i3nKKM : HaB4YanbHUIM NoOcCiBHMK / |.E. NlonaTtuHcbKui, |.P.
3auek, C.0. HOp'e, O.b. bineHbKa *Ta 14 iHwKx+ ; MiHiCTepCTBO OCBITW | HayKK
YKpaiHu, HauioHanbHM yHiBepcuTeT "/lbBiBCbKa noniTexHika". - JlbBiB
BnpaasHMuTBO J/1bBIBCHKOI NOAITEXHIKK, 2021. - 242 C.

3aranbHa ¢isuKa : nigpyyHuk / I.C. ®eniHcbKkulA ; MiHicTepCTBO OCBITU | HayKu
YKpaiHu, KWiBCbKUI HaUiOHaNbHUW YHiBepcuTeT imeHi Tapaca LleBueHka. -
Kuis : BngaBHuuteo "Kapasena", 2020. - 655 c.

Bpurineup B.M., Nognacos C.O. 3aranbHa ¢i3unKa. IHTepHeT-pecypc 3a agpecoto
http://physics.zfftt.kpi.ua BuBYaTM pekomeHA0BaHI po3ainu

NabopaTopHi pobotn 3 Kypcy 3ATANIbHOI ®IBUKW. IHTepHeT-pecypc 3a
agpecoto  http://physics.zfftt.kpi.ua/mod/page/view.php?id=540 BMBYaATK
BiANOBIAHO A0 rpadika BUKOHaHHA nabopaTopHUX pobiT

HaB4YanbHUI KOHTEHT

4. MeTogMKa onaHyBaHHA HaB4Ya/IbHOI AUCLUNAIHM (OCBITHBOrO KOMMNOHEHTA)

JIekuiigi 3aHATTA

Neo
n/n

Temu nexuiil, nepeaix 0OCHOBHUX NUMAHb

3a

MaruiTHe nojie Ta Horo xapaktepuctuku. 3akoHu bio-CaBapa-Jlamaca, Ammepa,
1 | JlopeHnna. Pyx 3apskeHMX YaCTMHOK B MarHiTHOMY nouii. EnekrpomarHiTHa iHAYKIis

koH Dapanes. fABuie camoiHayKii. B3aeMoinaykiis

XBwiboBa onrtuka. [HTepdepenuis cBiTia. [udpaxuis cpimia. Ilomspusaumis cBiTia.
Jucnepcisi, mOrauHaHHS Ta pO3CIIOBAHHS CBITJIA.

3 | ®i3uKa aTOMHOTO ]pa Ta eleMeHTapHUX yacToK. bynosa snapa. SnepHi peakuii.

IIpakTUYHi 3aHATTA

OCHOBHUM 3aBAaHHAM LIHUEKJIYy IIPAKTHUYHHUX 3aHATb € OBOJIOI[iHHH CTyA€HTaMUu
HpI/IIL/'IOMaMI/I 1 METOAaMH IIPAKTUYHOI'O 3aCTOCYBAHHA 3HAHD.

Ne n/n HasBa TeMu 3aHATTA Ta Nepesik OCHOBHMX nuTaHb (nepenik AMAaKTMYHMX 3acobiB,
MOCUNAHHA Ha NliTepaTypy)
Po3pinu ¢isnKn 3rigHO HaBYaNIbHOIO N/IAHY
1 [4] kKomnneKcHi TecTu 3 po3giny «OnTrUKa»
2 [4] KomnneKcHi TecTu 3 po3ainy «ATomHa disnka»

NabopaTopHi 3aHATTA

Y apyromy cemecTpi CTyAeHTW BMKOHYHOTb nabopaTopHi poboTn 3 umkny «Enektpuka i

MarHeTum

3m» Ta «ONTUKa» BiANOBIAHO A0 BCTAaHOBNEHOrO rpadika Ta po3Kaaay 3aHATb.
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OCHOBHHUM 3aBJaHHAM ITUKJIY JaOOpaTOpPHUX POOIT € HAOYTTS CTyJAEeHTaMU JOCBimy
IIPOBEJIEHHS €eKCIIEpUMEHTAJIbHUX /IOCJI/PKEHb IPHU IepeBipIi IOJIOXKeHb Teopii Ta
3aCBOEHHA TPaBWJ OOPOOKM eKCHePpUMEHTAJIbHUX JAaHUX Ta OGOPMJIEHHS OJEPKAHUX
pe3yJIbTaTiB.

JIois1 miarotoBku o0 poboTu B j1abopartopii Tpeba: 1) BUBYUTH IOJIOKEHHS Teopii; 2)
MiZITOTYBaTH IIPOTOKOJI JIOC/TIKEHHA; 3) BHKOHATU BipTyasibHY JIaOOpAaTOpHY POOOTY; 4)
IIPOUTH IIONIEPEAHIH TECT /1A MEPEBiPKU TOTOBHOCTI 10 BUKOHAHHSA JIJaO0paTOPHOi poOb0TH

No

1/ HazBa s1abopaTopHoi po60TH (KOMIT' IOTEPHOTO ITPAKTUKYMY )

2-1 Busuenns mocra YiHCTOHA

2-5 | Jloc/miiKeHHS eJIEKTPUYHOTO TT0JIS

3-1 BuBueHHs iHTepdepeHIrii cBiTIa

3-3 | Busnauenusa qudpaxiiii cBityia

5. CamocrTiiina po0oTa cTyieHTa

Camocmivuna poboma cmyoeHma 8KI0UAE. ONPAYIOBAHHS JIeKYIUHO20 Mamepiay
ma OKpemux numawb meopii, AKI BUHOCAMbCA HA CAMOCHIlLHE ONpaylo8aHHs,
nid2omoska 00 NPAKMUYHUX 3AHAMb, PO38 SA3YE8AHHS 3a0a4 OOMAUHLO2O 3A80AHH,
ni02omosKy 00 J1abopamopHux poobim, ni020moeKy 00 MOOYIbHOI KOHMPOIbHOL
pobomu.

OmnpaiftoBaHsl JIGKIIHHOTO Marepialy MPOBOJIUTHCA PETrYISIPHO MPOTATOM
CEMECTpPY 3a KOHCIIEKTOM Ta 3a PEKOMEHIOBAHOIO JIITepaTypor0. 30KpeMa caMOCTIHHO
1 ICTAJIbHO OTPAIIOBATH CJIIIYI0Y1 PO3ALIN Ta TUTAHHS:

MarsuiTHe moJie.

Pyx 3apsipkeHUX 4aCcTMHOK B MarHiTHOMY mojii. Onmuc Mar"iTHOTO TMoJjs B
marHeTukax. HamarniuyBanus maruetukis. Jlia-,mapa-,pepo-,antudepo-
,pepimarneruxku. HamaraiayBanHs Ta rnepemMartiayBaHHs (pepoMarHeTUKiB.
EnextpomarnitHa inaykiis 3akon ®apanes. SABuie camoinaykitii. Bzaemoinmykiis.
KonuBansuuit kouTyp. Hesracaroui, 3racarodi, BUMyIieH1 KoJuBaHHA. Pe3oHaHc.
Buxpoge enexkrpuune nose. Enexrpomaruitae noje. Cuctema piBHsIHR MakcBena.
Eneprist enekTpoMardiTHOTO moJsl.

KoauBasabHi npouecu.

KonuBansuuit koHTyp. Hesracaroui, 3racaroui, BUMyIIeH1 KoJMBaHHs. Pe3oHaHc.
Buxpose enextpuune mone. EnexkrpomarnitHe mosie. Cucrema piBHAHb Makcsena.
Eneprist enekTpoMardiTHOTO moJsl.

KBanroBa onruka.
Ternose BunpomidioBanHs. @OTOHU Ta X BIACTHBOCTI.

AToMHa (i3uka.




BopiBchka Teopis BOJHEBOTO aToMa. XBHWJIbOBI BJIACTUBOCTI MIKPOUYACTHHOK.
Piusuans Ilpeninrepa. Cnexktpu OaraToeleKTpOHHUX aTOMiB Ta iX OyaoBa. byaoma
MoJiekynu. KBaHTOBa Teopist aToMa i MOJICKYJH.

®di3zuka TBEpAOro Tijia.

Tennosi BnacTuBocTi KpucTaiiB. KBantoBa cratuctuka ®epmi-/ipaka.
HamiBnpoBiTHUKY Ta HAATIPOBITHUKH.

SAnepua ¢izuka.
EnemenTapHi 4aCTHHKY Ta X BIACTUBOCTI. YaCTHHKY Ta aHTUYACTUHKH.

POSB,SIBYBaHH}I 3aa49 JOMAITHbOT'O 3aBAaHHA ITPOBOAUTLCA 3 MCTOXO SaKpiHJICHHH
3HAaHb Ta YMIHB MMPAKTUYIHOI'O 3aCTOCYBAHHA ITIOJIOKCHD TCOpﬁ.

[TinroToBKa 10 JabopaTOpHUX POOIT Mepeadadyae BUBYEHHS CTYACHTOM 3aKOHIB
G13UKH, SIKI TEPEeBIPSIOTHCS MPU BUKOHAHHI JTAOOPATOPHUX JOCIHIJIKEHb, METOJUKH
IPOBENICHHS AOCIIKeHb, MPUIAJIIB, 1110 3aCTOCOBYIOTHCS JUIsl BUMIPIOBAHb, MOPSAKY
00pOOKHM pe3yIbTaTiB EKCIIEPUMEHTY.

[licns mnpoBeneHHs J7a0OpPaTOpPHOiI pPOOOTHM CTYAEHTH MOBUHHI O()OPMUTH
pe3yNbTaTH JOCIHIJKEHb: BUKOHATH HEOOXIAHI OO4YMCIeHHs, MoOymyBaTu Tpadiku,
pO3paxyBaTy MOXUOKHU.

[TinroToBKa 10 MOAYJABHOI KOHTPOJIBHOI pPOOOTH Iependadae IOBTOPEHHS
CTyJICHTaMU MOJIOKEHb TEOpli Ta iX MPaKTUYHOTO 3aCTOCyBaHHSA. BuKOHaHHS i€l
pobotu Bumarae Bij 1 10 2 TouH.

MoniTUKa Ta KOHTPO/Ib
6. MMoniTMKa HaBYaNbHOI AUCLUNAIHK (OCBITHDOrO KOMMNOHEHTA)

Biogioysanns nekyii, npakmuunux 3aHamv ma a1aOOpamopuHux pooim €
0008 ’a3k08um. Y pazi xeopobu cmyoenm 300608 ’s13aHuUll npeocmasisimu 008i0Ky Npo
MepMiH NPOXOOIHCEHHA NIKY8AHHA, ODOPMAEHY HANEHCHUM YUHOM 8 YCMAHO8I, Oe
npoxoouno niKysamus. B inwux eunaoxax (Hanpukiao, cimMelHi 0OCmasuHu) numaHHs
BUPTULYEMBCSL 8 THOUBIOYAIbHOMY NOPSAOKY pazom 3 euxiadauwem. Y 06y0v-sxomy
BUNAOKY CMYOEHMAM PEKOMEHOYEMbCA 8i08I0ysamu yci UOU 3aHAMb, OCKINbKU HA HUX
BUKNIA0AEMbCS MEOPeMUYHULL Mamepial ma po36UearomuvCs HABUYKU, HeO0OXiOHI Ol
BUKOHAHHS CEeMeCmpo8020 [HOUBIOYANbHO20 3AB0AHHSA, AAOOPAMOPHUX pOoOIm ma
0OMAWHIX 3a80aHb.

Ilio uac nposedenHs neKyiUHUX, NPAKMUYHUX MA J1AOOPAMOPHUX 3AHAMb
00360JI51IEMbCS BUKOPUCTOBY8AMU MOOINbHI mene@oHu 0 CAHKYIOHOBAHO20 NOULYKY
iHpopmayii 6 I[umeprnemi a maKkoxdc 0N NPOXOONCEHHS MeCmy8aHHs, i Ons
NpoBeOeH s 0OUUCIeHb HA NPAKMUYHUX [ 1aO0PAMOPHUX 3AHAMMAX MA SUMIPIOBAHHS]
yacy Ha 1abOpamopHux 3aHAMMAX (8 pasi HAAEHOCMI 8 CMapPMEOHI 8i0NOBIOHUX
NPOSPAMHUX NPOOYKMIB).



B pasi oucmanyiiinoi gopmu Hasuamusa Ha Jexyii BUKIA0AY KOPUCHMIYEMbCS
8lIACHUM npe3enmayiunum mamepiaiom, suxopucmosye Zoom ma Google Meet 0ns
BUKTIAOAHHS HABYATILHO20 MAMePIa)y.

Jlo eukonanus nabopamopHuux pobim 0onyckaromvcs cmyoenmu 3a ymos: 1)
HAABHICMb NPOMOKONLY, 2) NicasA YCRIUWHO20 NPOXOONCEHHS B6XIOHO20 KOHMPOIIO.
Pezynomamu  eumiproeans cmyoenmu 3aHocamv Y NPOMOKON 1 Npeo a6iaoms
suxnaoavy ois nepesipku. He nepegipeni oami 0o 3axucmy ne npuiimaiomscs. [[is
3axucmy 1abopamoproi pobomu cmyoeHm NnoGUHeH 0amu 8i0N08i0b HA KOHMPOJIbHI
3anUMaHts, NPAsUIbHO OQOPMUMU pe3YTbmamu GUMIPIE (Po3paxysamu 3HAYEHHS
HeoOXIOHUX 6enuduH, nobyoysamu 2paghiumi 3an1eHCHOCmi 8i0N0BIOHO 00 ICHYIOUUX
npasui, 00YUCIUMU NOXUOKU, 3aNUCAmu OCMAMOYHI pe3yibmamu OO0CHIONHCEHHA 3
OOMPUMAHHAM NPABUTL OKPY2NIeHHS, 3p0OUMU BUCHOBKU NO poOOmI).

3aoxouysanvHi Oanu SUCMABNAIOMbCA 3A: AKMUBHY POOOMY HA NPAKMUYHUX
3aHAMMSAX, Y4acme y (aKyiememcoKux ma iHCMUmymcokux oximniaoax 3 @izuxu.
Kinvxkicms 3aoxouysanux 6anie ne Oinvwe 5. /o peiimuney cmyoenma 000amKo80
BKIIIOYAIOMBCA OANU, 00EPHCAHI HA CMYOEHMCLKUX (DI3UUHUX HAYKOBO-NPAKMUYHUX
KOH@hepeHYisx 3a yMosuU npeo s61eHHs 8i0N0BIOH020 cepmuikamy.

llonimuxorw Oeonatinie nepedbavacmovcs He0OXIOHICMb CBOEUACHO20 BUKOHAHMHS
3a80aub. Yci nucbmosi O00OKyMeHmu Marome Oymu  3aXujeHi 00 3aKiHYEHHs.
meopemuyHo20 HABYAHHA 8 cemecmpi. 3a Hec8OEUACHe BUKOHAHHA 3AB0AHb
npusnavaiomocs wmpagui oanu. IlepecknadanHs makux 3a80aHb NPOBOOUMBCA Y
NPU3HAYeHUll BUKIadayem dac.

Vi yuacnuxu oceimnvozco npoyecy: suxnaoadi i cmyoenmu 8 npoyeci pobomu
BUBUEHHS OUCYUNIIIHU MAIOMb KEPYSAMUCh NPUHYUNAMU AKa0eMiuHoi 000poyecHoCmi,
nepeooauenumu «Kooexcom uecmi Hayionanonoco mexuiunoco yuisepcumemy
Vrpainu «Kuiscokuii norimexnivnui incmumymny» https://kpi.ua/code.

AxkaneMiyHa 100pOYECHICTh Ma€ Ha yBa3l OBOJIOJAIHHS CTYACHTOM HEOOX1THUMHU
3HAHHSAMHU Ta YMIHHSIMHM Ta 3JaTHICTh MNPOAEMOHCTPYBaTH Il 3HAHHA Ta YMIHHS.
AkaznieMiuHa HEIOOPOYECHICTh MPOSBIAETHCA Y 3aCTOCYBAaHHI CTYJCHTOM IIMAPTaJioK,
HECaHKI[IOHOBAHOTO JOCTynmy B IHTepHET TOIIO mMiJ dYac KOHTPOJBHUX 3aXOJIiB
(3axucty PP, maGopatopHux poOiT, BUKOHAHHI 3aBJaHb MOJYJIHHUX KOHTPOJBHHUX
poOiT, WIATOTOBIIl BiAMOBiAEW Ha icnuTi). B pa3i BUSABICHHS aKaJeMIduHOT
HEOOPOYECHOCTI KOHTPOJBHUM 3axiJg JUIsl JTaHOTO CTYJIEHTa NPUIHHSIETHCS 1
MEPEHOCUTHCS HA 1HIINH Yac, a TaK0K HapaxoBYIOThCS mITpadHi Oasu.


https://kpi.ua/code

/. BUI¥ KOHTPOJIIO TA PeHTUHIOBA CHCTEMA OIIHIOBAHHSI

pe3yabrtatiB HaBuaHHsa (PCO)

Peiimune 3 oucyunninu (P/]) epaxosye pobomy cmyoenma npomszom cemecmpy

ma pieeHsb 3HAHb | HABUYOK, BUAGIEHUX HUM HA ICNUMI.
Petimune 3 oucyunninu ghopmyemocs sax cyma 6a1ie, Hapaxo8auux
® pe3yibmamami 1a00pamopHux 3aHImy,
® GUKOHAHMHA PO3PAXYHKOBOI pobomu,
®  BUKOHAHHA MOOYIbHOI KOHmMpoabHoi pooomu (MKP),

cmyoeHmy 3a.

Kpumepii oyinrosanns pezynomamis poobomu na 6 cemecmpi HageoeHi 8 maoauyi

1, wmpagni ma 3aoxouyeanvui 6anu- 6 mabauyi 2.

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

Buy poboru KinpkicTh OwiHOBaHHA MakcumasibHO
MOZKJTUBA
KUIbKiCTb OaJTiB
JlabopaTopHi 4 30(18) 30
BaHATTS
[TpakTuuHi 2 10(6) 10
BaHSTTS
MKP 1 5(1) 5
PI'P 1 5(1) 5
Cyma BaroBux 6aj1iB KOHTPOJIbHHUX 50
3aX0/IiB
Tabauya 2. UTPA®PHI TA 3AOXO4YYBA/JIbHI BAJ/IU
Oau
1. fIxicHe Be/IeHHS KOHCIIEKTY JIEKITii 1...5
2. YuacTtb y KOH(epeHIifX, ceMiHapaX, MIroToBKa pedeparis 5
MakcuMaJibHA cCyMa 3a0X0IyBaJbHHUX Rs 10




Cemecmposuii KOHMPOb. icnum
o ex3ameHy (icuTy) JOIYCKAIOTHCS CTYAEHTH, KOTpi 3a pe3yJbTaTaMHd IIOTOYHOTO

KOHTPOJIIO Habpasin He MeHIe 36 6aiiB (60 % Bijy MakCMMaJIbHO MOKJIUBUX) 32 YMOBHU
3maui Bcix JlaboparopHux poOiT, ycmimHOro 3axucty PP, BukoHaHHA yciX 3aBJaHb
NPaKTUYHUX  3aHATH Ta  IO3UTHUBHOTO  pe3yJbTaTy  BUKOHAHHA  MOJYJIbHOI
KOHTpPOJIbHOIpOOOTH (He MeHImIe 60 % TPaBWJIbHO BUKOHAHUX 3aBAaHb). 3a
pe3yJbTaTaMu eK3aMeHy CTYAEHT Moke HabpaTtu 40 6aJtiB.

Tabn. 3. Kpumepii oyiHOBaHHA Ma KinbKicme 6anie Ha icriumi.

Kpumepii Kinbkicme

6anis

cmydeHm 0eMOHCMPYE M0o8HI i 21UBOKIi 3HAHHA HABYAILHO20 Mamepiany, emie 35-50

rpasusbHO BUKOPUCMO8Y8AMU 3HAHHA

cmydeHm OeMOHCMPYE XOpowli 3HAHHA HABYA/ILHO20 Mamepiany, 6Mmie 30-35

rpasusbHO BUKOPUCMO8Y8aMU 3HAHHA

cmydeHm 0eMOHCMpYE XOpowi 3HAHHA HABYALHO20 Mamepiany, asne 00rnyCcKae 25-30

deAaKi Hemo4YHocMi, W,000 BUKOPUCMAHHA OMPUMAHUX 3HAHb

cmyodeHm OeMOHCMpYe 3a008islbHI 3HAHHA HABYA/AbHO20 Mamepiany, ane 20-25

donyckae cymmesi HemoYyHoCcMi, w000 BUKOPUCMAHHA OMPUMAHUX 3HAHb

cmydeHm OemMOoHCMpYe 3a008inbHI 3aceois meopemuyHuli mamepian, ane 21-24

donycKkae cymmesi nomMusKu, w000 BUKOPUCMAHHA OMPUMAHUX 3HOHb

He3a008inbHe 3HAHHA Mmeopii ma 8i0CymHicmb 8MIHHA MA HABUYOK y 8UPilEeHHI 0

nocmassneHux 3a80aHb

. Taon. 4. Kpumepii oyinrosanus ma xinvkicmo 6anie na icnumi. Ilpu oucmarnyiini
30aui y 8u2niaoi mecmy.

Kpumepii Kinekicmo
6anie

lMpoxodxceHHA ycix pieHie mecmy nosHicmio (Bidnogide Ha yci mumMaHHA 50
no3umusHo)

MpoxodxceHHA 1 ma 2 pieHA mecmy nosHicmio (Bionosidb Ha 60% numaHs 30
Mo3umugHo)

lMpoxoodxceHHA 1 pisHA mecmy Ha pisHi 60% 20
He npoxodxceHHa mecmy 0

Tabauis BIAMOBIIHOCTI PEUTUHIOBUX OaJIiB OIIHKAM 3a YHIBEPCUTETCHKOIO
IIIKAJIOIO:

Kinvkicmo 6anis Ouyinka
100-95 Bigmianao
94-85 Jyxe noope
84-75 JoOpe
74-65 3aJ0BLILHO
64-60 JlocTaTHBO
Meuitre 60 He3anosiipHO
He BukoHaHi yMOBHU He J1omyIieHo
JIOITYCKY
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Dopatok 1. MporpamHi pe3ynbTaTy HaBYaHHA (po3wmpeHa popma)

Honarok 1. Ilepesiik nUTaHb, AKi BHHOCATHCS HAa CEMECTPOBUN KOHTPOJIb

1. MaruiTHe 1oJie y BaKyyMi.
MaruitHe noJie, 1HIYKIIis MarHiTHOTO noJs. 3akoH bio-CaBapa-Jlamnnaca.
MarsitHe noJjie pyXxoMoro 3apsay, MpsMoro Ta KojaoBoro crpymis. [ToTik i
UpPKyJIALis Bekropa B. MarnitTHe nosue cojeHoina i Topoifa. 3akoH Amrmepa.
Cuna Jlopenus. Edext Xomna. Ctan KOHTYpY 3 CTPYMOM B MarHiTHOMY ITOJIL.
Po6oTa npu nepemilieHHi KOHTYPY 3 CTPYMOM B MarHiTHOMY 1oui. Pyx
3apAJKEHUX YACTUHOK B MarHITHOMY Ta €1eKTPUYHOMY MoJisiX. [{MKI0TpoH.

2. EnexTpomarHiTHa 1HIyKIIis.
EnexrpomarnitHa inaykiia. 3akoH @apanes. Ctpymu Oyko. Spuiie
camoinaykilii. Enepris maraitHoro nosist. CTpyMu pO3MHUKaHHS 1 3aMUKaHHS.
Bzaemoinaykiris.

3. EnextpomarsitHe mose.
Buxposge enekrpuune nojue. Ctpym 3mimieHHs. EnektpoMarHithe nojue. Cucrema
piBHsIHL MakcBesuia. XBUILOBE PIBHIHHS JIJIS €JIeKTpoMarHiTHoro mosis. [1mocka
€JICKTPOMArHiTHA XBWJIs. EHepris eleKkTpoMarHiTHOTo moJist. BunpomiHioBaHHS
JTUTIONS.

4. CeitiioBa xBuJjsl. [HTepdepeHiiis cBiTia.
KopnyckynsapHo-XBriiboBa mpupoa cBitia. CBITI0Ba XBUJIS. 3aKOHU JIHIHHOT
ontuku. ®orometpis. [nTepdepentiisa cpitia. Po3paxyHok iHTepdhepeHIinHol
kaptunu. CriocoOu crocTepexxeHHs inTepdepeniiii. [nrepdepeniiis Ha TOHKUX
rriBkax. [lonocu piBHOro Haxuity 1 piBHOI ToBUIMHU. Kinbisg HeroToHa.
[arepdepomerpu.

5. dudpaxuis cBiTia.
SAsume mudpakuii. [punmin ['oiirenca-Openenst. Judpakiis Openens Bifg
KOJIOBOTO OTBOPY 1 KoJIoBOTO aucka. udpaxkuis @payHrodepa Bix niianHM.
Hudpaxuist cBiTia Bia rpatku. Judpakiis peHreHiBCbKUX MPOMEHIB.
["onorpadist.

6. [Tonstpu3artis cBiTIIA.
[Ipupoane 1 nonsipuzoBane cBitio. [longpuzaiiis npu BiAOUTTI TaB 3aJIOMJIEHI.
[Tonstpuzartis mpu moBiitHOMY IpoMeHe3anomMiieH1. [IpoxomkeHHs
MOJIAPU30BAHHOIO CBITJIA Yepe3 KpUCTaNiuny rmiactTuny.[lnactuna Mix qsoma
nossipu3aropamu. LlItyane nmoasiitHe mpoMeHe3anomieHHs. [loBepTanus
TJIOTIMHY TTOJISIpU3AILii.

7. B3aemois cBiTJIa 3 pEYOBHHOIO.
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Hopwmanbha 1 anomanbHa aucnepceis. ['pynosa mBuakicTs XxBuiib. Enementapna
Teopist aucnepcii. [lormunanns ceitia. PoscitoBanns cBiTia. Edext BapinoBa-
Yepenkona.

8. KBanToBa onTuka.
TemnoBe BUNPOMIHIOBAaHHS 1 TIOMiHECIIeHIIIs. BunpomiHioBaibHa Ta
MOTJIMHAIBHA 3AaTHICTH Tina, 3akoH Kipxroda. 3akon Ctedana-bonpiimana.
3akoH 3mimeHHs Bina. ®opmyna Penes-/Ixinca. ®opmyna [Inanka. ['anpmiBHe
peHTreHiBcbke BunpoMiHioBanHs. ®oroedext. Hocmia bote. Edexkt Komnrona.
@DOTOHU Ta IX BJIIACTUBOCTI.

9. bopiBcbka Teopisi BOJHEBOTO aToMa
3aKOHOMIPHOCTI B aTOMHUX criekTpax. Mojeni aroma Tomcona i Pezepdopa.
[Toctynatu bopa. Jocninu ®@panka 1 ['epus. [IpaBuia KkBaHTYBaHHS KOJIOBUX
opOit. Enementapna 00piBchbKa T€Opisi BOJHEBOTO aToMa.

10. KBanToBa Teopist aroma i MOJIEKYJIH.
INinotesa ne-bpoiiis, XBUIbOBI BIACTUBOCTI MIKPOYAaCTUHOK. [Ipunimmu
HeBu3HaueHoctel [eiizenoepra.PiBusians lpeninrepa. dizuyHuii 3mIcT 1
BJIACTUBOCTI XBUJIOBOI (PYHKIIIT «11Ci». 3B»s130K piBHAHHS [lIpeninrepa 3
XBUJILOBUM PIBHSAHHAM. PyX BUIBHOI MIKpOYACTUHKH B OJTHOMIPHIi
«TMOTeHLIaNbHIN ssMi». TyHenpHUHN edekT. KBaHTOBa TEOpPisi BOMHEBOTO aToMa.
Crnextpu nykaux MmetaniB. Hopmaneuuii edpext 3eemana. MynbTUILIETHICT
CIIEKTPIB, CITIH €JIeKTpOoHA. PEHTreH1BChKI CIEKTpU. MexXaHIuHUM 1 MarHITHUN
MoMeHTH aTtoma. Jlocaiau [ltepua i I'epnaxa. [Tpunnun [aymi. Po3nosin
€JIEKTPOHIB B aTOMI 110 €HEpreTHYHUX piBHsX. [lepionuyuna cuctema
H.1.MenneneeBa. Eneprisa monexkynu. Monekymsipai ciektputo KomOinariiine
po3citoBaHHs cBiTia. BuMyrieHe BunpomMinioBanHs. Jlazepu.

11. TennoBi BIacTUBOCTI KPUCTATIB.
Kpucranu. TennmoemuicTs kpuctanis: 3akoH [romonra i I1ti, Teopist Enmreiina,
Teopis [ebas. DoHOHM.

12. KanToBa cratuctuka @epmi-/ipaka.
Enexrponnnii ra3. ®ynkuis posnoairy @epmi-Zlipaka.Po3noain enekTpoHiB 3a
IMITyJIbCaMH Ta €HEeprisiMUA. BUpOIKEHHS €eKTPOHHOTO Tra3y. 30Ha
CTPYKTypaTBepAOro Tijia. JluHaMmika eJIeKTpOHa B KPUCTAJI.

13. HamiBnpoBiJHUKH.
EnexTpomnpoBigHicTs MeTaniB. BiacHa 1 JOMIIIKOBa €JIEKTPONPOBIIHICTD
HaMBIPOBIIHUKIB Ta 1 TEMIIEpaTypHa 3aJIeKHICTh. BunpsiMisitoua ais p-H-
nepexoy. HamiBnpoBiTHUKOBI (DOTOETEMEHTH.

14. HaanpoBiTHUKH.
SABuiie HaaMPOBITHOCTI 1 Horo dizuyHa npupoaa. Haanposigauku 1-ro ta 2-ro
tuny. [IpobiieMa BUcokoTeMIiepaTypHOi HAAMPOBITHOCTI.
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15. Byznosa siapa. SnepHi peaxiii.
CkJtaj i XapakTepUCTUKH aTOMHOTO sifjpa. Maca i eHeprist 3B»s3Ky sapa. Moaeni
aToMHOTO sjpa. AnepHi cuin. PamgioaktuBHICTb. SaepHi peakitii. [ieHHs
BOXKHUX S7Ep 1 BUIIJICHHS aTOMHOI eHeprii. TepMosiepHi peakiii.

16. EneMeHTapHI YaCTUHKH.
Krnacu enemenTapanx 9acTHHOK. MeToau peecTpaiiii eeMeHTapHUX YaCTHHOK.
Kocmiuni npomeni. YacTunku Ta aHTHyacTHHKYU. J{uBHI yacTuHku. HetpuHo.
Cucrema eneMeHTapHUX YacTHHOK. KBapkw.

JonaTrkoBa inpopmauist 3 IMCHUAIIIHA

B yMoBax auCTaHIIHHOTO a00 3MIIIAHOTO PEKHMY IPOBEJACHHS 3aHATh
opraHizailisi OCBITHBOT'O IIPOIECY 3IIWCHIOETHCS 3 BUKOPHUCTAHHSAM TEXHOJIOTIM
JUCTAHI[IMHOTO HaBYaHHSA: IIAT(GOPMHU IHUCTAHLIMHOTO HaBYaHHS «CiKOPCHKHIAY,
«Enextponnuit kammycy». HaBuanbHuil mporiec y Takiii QopMi 3I1HCHIOETHCS
BIJIITOBIJTHO JIO 3aTBEP;KCHOr0 PO3KJIaly HAaBYAIbHHUX 3aHSTh.

®  MOXCIUBO 3APAXYB8AHHS Cepmupikamis NpPoxXoONCeHHs OUCMAHYIUHUX YU
OHIAUH KYPCIi8 3a memoto «3azanvha Qizuxay,

® 3000y6aui 6UWOI 0CBIMU 3 THKIIO3IEI0 MONCYMb ONAHOBYEAMU HABYUAILHY
oucyuniiny, Ha 6a3i OoucmauyitHoi niamgopmu 3a IHOUBIOVANbHUM
epaghixom niocomosxu, ma OOMOBIEHICMIO 3 BUKILAOAUEM.

Jlexkmop 3anuwiac 3 cobow0 npago 3MiHIO8AMU NOPAOOK BUKIAOY HABYAILHO2O0
mamepiany, YacmKo8o 1020 00 €M i 3MICM 3ANeHCHO 8I0 NIZHABAILHUX MOMCIUBOCHEU
CcMyOoeHmi i 30amHOCMI 11020 3ACB0EHHSL.

Po06o4y nporpamy HaBYAJBHOI AMCUUILTIHA (cHJ1adyc):

CriaeHo cTapiivM BUKIIagadeM Kadeapu 3araibHoi (Pi3MKU Ta MOJCIIIOBAHHS
¢13mannx npornecis Jpo3aenko Onexcanaporo BomoaumupiBHOO

YxBasieHo kadeaporo 3arajibHOi (H13UKK Ta MOJICIIOBAHHS (h13MUYHUX MPOIIECIB
(mpotoxoit Ne 11 Big 26.06.2026)

Ioromxxeno MeToIMYHOO Pa0r0 IHKEHEPHO — XIMIYHOTO (PaKyJIbTETy
(mpotoxoist Ne 11 Bix 26.06.2026 p.)
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