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IIporpama HaBYAIbHOL AUCHUIIIHA
1. Onuc HaBYAJBLHOI JMCUMILTIHM, il MeTa, MpeAMeT BUBYAHHSA TA Pe3yJbTATH HABYAHHS

Merta HaBYaIBHOI AUCHUILTIHU — (POPMYBAHHS Ta 3aKPilJICHHS Y 3400yBadiB KOMIIETEHTHOCTEH,
HAaBUYOK Ta BMiHb II[0JI0 BUKOPUCTAHHS amapaTy T€OMETPHYHOI Ta XBHIBOBOI ONTHKH B (PI3MUHUX
TOCIIKEHHSX.

[IpenMeT HAaBYAIBHOT TUCIUIUTIHA — 3aKOHHM, METOJIM Ta 3aCOOM ONTHKU SK CKIIAJ0BI MPOIECy
¢biznuauX nocnimkedb. OcHOBHI (i3uyHi sBUIIA y BcecBiTi, MeToau iX CIOCTEpEKCHHS i
IOCIIIKEHHS.

Hucnumutina «3aranpHa (izuka -4. OnTHKa» HAJEKUTh 10 MUKITY JUCHUIUIIH TpodeciiHol
MIZATOTOBKYU 1 BUBYAETHCS CTYICHTAMHU B 5-My ceMecTpi HaBYaHHS 3a creniabHICTIO «104 Di3uka Ta
acTpoHOMist». Ll aucuuIuTiHa € OAHOK0 31 CKJIAJOBUX 3aralibHOi (I3UKU, SKUH € HEOJIMIHHOIO
YaCTUHOIO KJIACHMYHOI MPOrpaMM MIATOTOBKHM CIEIalicTiB B oOnacTi (i3MKH, 1 CIpsiMOBaHa Ha
(dhopmyBaHHS y CTYACHTIB 0a30BHUX MOHATH, BMIHb Ta HABUYOK CTOCOBHO IPOIIECIB, SBUII T 3aKOHIB
ONTHUKH Ta acCTpOHOMii. 30Kpema:

3JATHICTb:

® OIAHOBYBATH OCHOBHI MOJIOKEHHSI TEOMETPUYHOT Ta XBUIIHOBO1 ONTHKH;

® BUKOPHCTOBYBATH OCHOBM ONTHKH JJISl TOCII/PKEHHS BIAaCTUBOCTEH PEUOBUHU;

® 3aCTOCOBYBAaTH amapaT T'€OMETPUYHOI Ta XBWJIbOBOI ONTHUKU JJIS PO3PaxXyHKY ONTHUYHUX
CHCTEM;

® BUKOPHUCTOBYBAaTU (pyHIaMeHTaNbH1 (PI3UUH1 MOHATTS, OCHOBHI PUHIUIH 1 3aKOHU KJIACUYHOT
Ta cy4acHOi (Di3WKH y Taly31 XBUJIHOBOI Ta T€OMETPUYHOI ONTHKH MPH BUPIMIEHH] TIEBHUX
(bBUYHKX 3a/1a4.
Ilicna 3aceoeHus HAB4ANbHOI OUCYUNTIHU CMYOeHMU MAmb NPOOEeMOHCMPY8AMU MAKi

pe3yibmamu Ha84aHHA.!

3HAHHA:

® OCHOBHHX ONTHUYHHX SBUII;

® 3MICTY OCHOBHHMX 3aKOHIB XBUJILOBOI ONITUKH;

® OCHOBHHUX 3aKOHIB F€OMETPUYHOT ONTHKU;

® OCHOBHHUX (JOTOMETPUYHHUX BEIUYHH;

® €IHOCTI 3aKOHOMIPHOCTEH KOJMBAJILHUX 1 XBHJIBOBHUX MPOIIECIB PI3HOT MPUPOIH

® KOHIENTYaJIbHUX MIIX0IIB FT€OMETPUYHOI Ta XBIJILOBOI ONTUKHU /10 BUBUECHHS (DI3UYHUX SIBUILL;
® OCHOB TEOPii BUIIPOMIHEHHSI Ta PO3MOBCIOIKEHHS €JIEKTPOMAarHiTHUX MOJIIB;
® OCHOB TEOPETHYHOI Ta MPAKTHYHOT acTPO(DI3UKH;

® METOJHMK PO3B’sSI3aHHS 33734 3 FTCOMETPHYHOI Ta XBHJILOBOT OIITHKU;
YMIHHA:
® 3aCTOCOBYBaTH 3aKOHH XBHJILOBOI Ta T€OMETPHYHOI ONITUKH JUISl OTIKCY ONITUYHMX SIBHIIL;
e EKCHEPUMEHTAIBHO JOCIIIKYBATH, KICHO 1 KUIbKICHO OI[IHIOBATH OCHOBHI ONITUYHI SIBUILIA;
® 3aCTOCOBYBaTH 0a30BHiA MaTepiall sl OJAIBIIOTO BUBUCHHSI AUCIIUTLIIH ITUKITY TPOdECiifHO -

MPAKTUYHOI AT OTOBKH;
® y3arajbHIOBaTH Ta KOHKPETU3YBaTH METOH JOCTIDKEHb (DI3UYHOTO CTaHy 00’ €KTIB;
® [IPOBOAMUTHU JOCIIKEHHS 1 BUMIPIOBAHHS apaMeTpiB 00’ €KTIB;
® BOJIOJITH METOJIOJIOTIEI0 BUMIPIOBAaHb 1 00pOOKH pe3yNbTaTiB;
® 3aCBOEHHS METOJIB aHANI3Y (QI3UYHMX SIBHIILL;
e BHUPOOJIEHHS BMIHHA 00YHMCIeHb (PI3MYHMX BEJIMYMH 32 aHATITUYHUMU BUPa3aMU; BUPOOJIEHHS

BMIHHS 3aCTOCOBYBATH MaTeMaTHUYHUI arapar JJs BUPIIEHHS MEeBHUX (DI3UYHMX 3a/1a4.
e aHal3yBaTH HAaBUYaJbHY Ta HABYAJIbHO-METOAMYHY JITEpaTypy, BHUKOPHCTOBYBaTH 1i B



HaBYAJILHOMY IPOIIECi;

® CKJIQ/IaTH MaTeMaTH4YHI MOJENI 3a/1a4 TEOMETPUYHOI Ta XBUIIbOBOI ONITUKY;

e BH3HAUaTH ONTHMAaJbHY METOAMKY PpO3B’S3aHHS 3a7ady Ta TOCTAHOBKU JOCHITIB 3
F€OMETPUYHOI Ta XBUIIbOBOI ONTHKY;

e BU3HAYATH HEOOXIIHI [T pO3B’sI3aHHS 33/1a4 TOTIOMDKHI ITapamMeTpu;

e aHaNI3yBaTH Ta IHTEPIPETYBATH OTPUMaHi pe3yIbTaTh PO3B’s3aHHS 3a/1a4;

3HAXOAMTHU 3B’S3KH Ta POOWUTH TPaHWYHI TIEPEXOAN Bifl OTPUMAHUX PE3YNIbTATIB 10 BIIOMHX

JTAHUX, OTPUMAHKX 3 OUTBII MPOCTHX MOJICIICH;

BUKJIQJIATH MaTepiall JIOTTYHO Ta MOCIiIOBHO.

3aCBOEHHS METO/IB aHaJi3y (Pi3SMUHUX SBUILI,

BUPOOJICHHS BMIHHS 00YHCIIeHb (Qi3MYHUX BEIMYMH 32 aHATITHYHUME BUPa3aMH;

BUPOOJIEHHS BMIHHS 3aCTOCOBYBATH MaTeMaTUYHUIN anapart AJis BUPILLIEHHS NEeBHUX (DI3UUHUX

3ajad.

BignosigHo nmo ocBitHRO-Tipodeciitnoi mporpamu (OINIT) 104 «Komm’toTepHe MOJemOBaHHS
Gi3nuHUX TpoIeciBy, 3a cnemianbHicTIo 104 — di3uka Ta acCTPOHOMIS MEPIIOTO «OaKaIaBPChKOTOY
pIBHS BMILOI OCBITH, MICJIS BUBYEHHS HaBYaJbHOI MUCHMIUIIHU «3aranbHa (izuka. Yactuna-4.
OnTHKay CTy/IEHTH MalOTh HAOyTH HACTYIHUX 3arajJibHUX Ta GaxoBUX KOMIIETEHTHOCTE:

3K1. 3natHicTh 10 aOCTPAKTHOTO MHUCIICHHS, aHAJII3y Ta CHHTE3Y

3K2. 3aaTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYyaLIfX.

3KS5. 3aatHicTs npuiiMaTt OOIpYHTOBAHI PIILIEHHS.

3K8.31aTHicTh OIlIHIOBATH Ta 3a0€3MeuyBaTh SKICTh BUKOHYBAaHUX POOIT.
3K9.Bu3HaueHicTh 1 HAMOJAETIUBICTD OO ITOCTABJIEHUX 3aBAaHb 1 B3ITHX 000B’SI3KIB.

®K1. 3HaHHA 1 PO3yMIHHS TEOPETUYHOTO Ta EKCIIEPUMEHTAIBHOTO 0a3ucy cydacHoi (pi3uku Ta
ACTPOHOMII.
®K2. 31aTHICTh BUKOPHUCTOBYBATH Ha MPaKTHUIll 0a30Bi 3HAHHS 3 MAaTEMAaTHKU SIK MaTEeMAaTHYHOTO
amaparty (i3UKHd 1 aCTPOHOMIT MPU BUBYEHHI Ta MOCTIHDKEHH] (PI3UYHUX Ta aCTPOHOMIYHUX SIBHIII 1
MIPOTIECIB.
®K3. 3aaTHICTh OILIHIOBATH MOPSAOK BEIMYHMH Y PI3HUX JOCTIDKEHHSX, TaK caMO SIK TOYHOCTI Ta
3HAYMMOCTI PE3YNbTATIB.
®K4. 3paTHiCTH TpaIoBaTH 13 HAYKOBUM OOJIQJIHAHHSAM Ta BHMIPIOBAILHUMH IIPHIIAJIAMHU,
00poOJIATH Ta aHATI3yBAaTH PE3YJIBTATH JTOCTIKCHbD.
®K6. 3naTHicTh MOJIENIOBATH (PI3UYHI CHCTEMH Ta aCTPOHOMIYHI SIBHUIIA 1 TIPOLIECH.
®K7. 3maTHICT, BUKOPUCTOBYBATH 0a30B1 3HAHHA 3 (PI3UKM Ta aCTPOHOMII U1 pO3yMiHHS OYJ0BHU Ta
MOBEIIHKK MPUPOJAHUX 1 IITYIYHUX 00’ €KTIB, 3aKOHIB ICHYBAaHHS Ta €BOJIOIIIT Beecsiry.
@OKS. 31aTHICTP BUKOHYBAaTH TEOPETUYHI Ta EKCHEPUMEHTaJIbHI JOCHIIKEHHS aBTOHOMHO Ta y
CKJIaJli HAYKOBOI IPYITH.
@®K9. 3gaTHICT MpalloBaTH 3 HKepeaaMH HaBuajibHOI Ta HAYKOBO1 iH(popMaIrii.
O®K10. 3maTHICTF CaMOCTIHHO HaBYaTHCS 1 OMAHOBYBAaTH HOBi 3HaHHS 3 (I3UKU, ACTPOHOMII Ta
CYMDKHUX Taiy3eu.
OKI11. Po3BuHyTE BIAUyTTS 0COOMCTOT BIAMOBIIATBHOCTI 32 IOCTOBIPHICTD PE3YAbTATIB AOCTIIKEHB
Ta JIOTPUMAaHHS NPUHIMIIIB aKaJeMiuyHOI J0OPOUECHOCTI pa3oM 3 IpodeciitHOI0 THYUKICTIO.
@®K13. OpienTanis Ha HaWBHINI HAYKOBI CTaHAApTH — OOI3HAHICTH MO0 (yHIaMEHTAIbHHUX
BIJIKPUTTIB Ta TEOpIi, SKI CYTTEBO BIUIMHYIM Ha PO3BUTOK (I3UKH, acCTPOHOMII Ta IHIIHUX
MPUPOTHUYNX HAYK.
OK14.3natHicTh 3100yBaTH JOJATKOBI KOMIIETEHTHOCTI 4epe3 BHOIPKOBI CKIaJ0B1 OCBITHBOI
IIporpamu, CamoOCBiTy, HepopMabHy Ta IHPOPMaIbHY OCBITY.

Y HacnmiAKy BHMBYEHHS HaBYANbHOI IUCHMIUIIHU CTYACHTH HAOYyAyTh TaKHX 3arallbHUX
NPOrPAMHHUX Pe3VIbTATIB HABYAHHS:




ITPH 1. 3nartu, po3ymiTu Ta BMITH 3aCTOCOBYBATH Ha 0a30BOMY PiBHI OCHOBHI IOJIOKEHHS 3arajibHOT
Ta TeopeTHuHOol (i3uKK, 30KpeMa, KIACHYHOI, PEIATHUBICTCHKOI Ta KBAaHTOBOI MEXaHIKH,
MOJIEKYJISIpHOT (PI3MKH Ta TEPMOAWHAMIKH, €IeKTPOMAarHETU3MY, XBUJIbOBOI Ta KBAHTOBOI ONTHKH,
¢i3UKM atoMa Ta aTOMHOTO SJpa JUIs BCTAHOBJICHHS, aHANI3y, TIyMaueHHsS, NOSCHEHHS U
kinacudikanii cyTi Ta MexaHi3MiB PiI3HOMaHITHUX (PI3SMYHMX SBUI 1 MPOLECIB A PO3B’SA3yBaHHA
CKJIAJIHMX CIICLiaJIi30BaHUX 33J1a4d Ta MPAKTUYHHUX MPOOIIeM 3 (Bi3HKH Ta/abo acCTPOHOMI.

[IPH2. 3natu i po3ymith (i3MUHI OCHOBM ACTPOHOMIYHHMX SIBUII: aHaJi3yBaTH, TIYMa4HTH,
MOSICHIOBATH 1 KJIacu(ikyBaTu OyZ0BY Ta €BOJIOIII0 aCTPOHOMIYHUX 00’ €KTiB BeecBity (Tutaner, 3ip,
TUTAHETHUX CHUCTEM, TaJIaKTHK TOIIIO), & TAKOK OCHOBHI (Di3WYHI IPOIECH, SKi BiIOYBaIOTHCS B HUX.
[TPH3. 3Hatu i po3yMiTH €KCIEpUMEHTAIbHI OCHOBH (Di3UKH: aHANI3yBaTH, OMUCYBATH, TIYMaunuTH
Ta MOSICHIOBATH OCHOBHI €KCIIEpUMEHTANIbHI MIATBEPHKEHHS ICHYIOUMX (PI3UUHUX TEOPIH.

[TPH4. Bwmitu 3acTtocoByBatu 0a30BI MaTeMaTW4YH1 3HaHHS, SIKI BUKOPHUCTOBYIOTHCS y (i3uIll Ta
aCTPOHOMIi: 3 aHAITUYHOT reoMeTpii, JTIHIMHOT anredpu, MaTeMaTUYHOTO aHaMI3y, MU EepeHIIIaTbHUX
Ta IHTETpaJIbHUX PIBHSAHB, TEOPIl HMOBIPHOCTEN Ta MaTEMaTHYHOI CTATUCTUKH, TEOPIi TPYIl, METOIIB
MaTeMaTHU4HO1 P13UKH, Teopil PYHKIIiIl KOMIUIEKCHOT 3MIHHOT, MATeMaTUYHOTO MO/JIEJIFOBAHHS
ITPHS. 3HaTu 0cHOBHI aKkTyaslbH1 IPOOIEMH Cy4acHO1 (PI3UKU Ta aCTPOHOMII.

[IPH7. Po3ymiTh, aHami3yBaTH 1 NOSICHIOBAaTH HOBI HAayKOB1 pe3ylbTaTH, OJEpKaHI y XOJl
MpoBeACHHS (PI3MUYHUX Ta ACTPOHOMIYHHUX JTOCTIKEHb BIAMOBIIHO A0 CIIemiai3airii.

[TPH8. Matu 06a30Bi HaBUYKH CaMOCTIMHOTO HaBYaHHS: BMITH BIINIYKOBYBaTH TOTPIOHY
1HOpMallil0 B IPYKOBAHUX Ta €JIEKTPOHHUX JDKEpesax, aHali3yBaTH, CHCTEMaTU3yBaTH, PO3YMITH,
TIYMAuUTH T2 BUKOPUCTOBYBATH 11 U BUPINICHHS] HAYKOBHX 1 IPUKJIATHUX 3aBJIaHb.

[TPH9. Matu 6a30B1 HaBHYKH NPOBEJCHHS TEOPETUYHHUX Ta/ab0 E€KCHEepUMEHTAIbHUX HAyKOBHX
JOCIIDKEHb 3 OKPEeMHX CHEIliaIbHUX PO3AUTiB (i3uku abo acTpOHOMIi, IO BUKOHYIOTHCS

IHAMBITyaJIbHO (aBTOHOMHO) Ta/a00 y CKJIaJi HAyKOBO1 TPYITH.

[TPH10. BmiTy niaHyBaTH TOCTIIKEHHS, 00MPATH ONITHMAJIbHI METOIU Ta 3aCO0M TOCSTHEHHS METH
JOCTIIKEHHS, 3HAXOIUTH IIIJIIXU PO3B’S3aHHS HayKOBUX 3aBJaHb Ta BAOCKOHAJIEHHS 3aCTOCOBAHUX
METOIIB.

[TPH11. BmiTi ymopsimkoByBaTH, TIYMAuUTH Ta y3arajbHIOBATH OJIEp’KaHI HAYKOBI Ta MPaKTHYHI
pe3ynbTaTH, pOOUTH BUCHOBKHU.

[TPH13. Po3ymiTu 3B’s130K (i3uku Ta/ab0 acTpOHOMIi 3 IHIIMMHU TPUPOJHUYMMH Ta 1HKEHEPHUMH
HayKaMd, OyTH OOi3HAaHUM 3 OKpeMUMH (BIAMOBIIHO 70 CcIemiaiizaiii) OCHOBHUMH IMOHSATTSIMHU
NpuKIaaHO1 (Pi3UKU, MaTepialo3HABCTBA, IHXEHEpli, XiMii, 610J0Tii TOIIO, a TAKOX 3 OKPEMUMH
00’exTamMu (TEXHOJOTTYHUMH IPOLECAaMK) Ta IPUPOIHUMH SIBUILIAMH, IO € IPEAMETOM JOCTIHKCHHS

IHIITMX HAYK 1, BOJIHOYAC, MOKYTh OyTH mpeamMeTaMu (Pi3MYHIX a00 aCTPOHOMIYHMX JAO0CIIKCHb.
[TPH16. MaTtu HaBUYKH POOOTH 13 Cy4acHOIO 0OYUCITIOBAILHOIO TEXHIKOIO, BMITH BUKOPHUCTOBYBATH
CTaHJAPTHI MaKeTH MPUKIAIHUX MPOrpaM 1 MporpaMmyBaTH Ha PiBHI, JOCTATHHOMY JJIs peanizarlii
YHCEeNbHUX METOMIB PO3B’sA3yBaHHS (DI3MUHUX 3a/1a4, KOMII FOTEPHOTO MOJEIIOBaHHS (PI3UYHHUX Ta
ACTPOHOMIYHUX SIBUII] 1 MPOIIECIB, BAKOHAHHS OOYMCIIIOBAIIbHUX EKCTIEPUMEHTIB.

[TPH17. 3natu i po3yMitu poib i micue (i3UKH, aCTPOHOMII Ta IHIIUX MNPUPOAHHYUX HAYK Y
3arajbHId CHUCTEMi 3HaHb MPO MPUPOAY Ta CYCHIIBCTBO, Y PO3BUTKY TEXHIKM M TEXHOJOTIH Ta y

(dhopMyBaHHI Cy4acCHOT'O HayKOBOTO CBITOTJISY.

[TPH18. Bononaitu nep:kaBHOI Ta iHO3EMHOIO MOBAaMH Ha piBHI, JOCTaTHbOMY JUIsl YCHOTO 1
MUCHMOBOTO MPO(ECIHHOTO CNUIKYBAaHHS Ta MPE3eHTallil pe3ysIbTaTiB BIACHUX AOCTIKEHb.
ITPH19. 3natu Ta po3ymiTu HEOOXiHICTh 30€peKeHHs Ta IPUMHOXKEHHSI MOPAJIbHUX, KYJIbTYPHUX
Ta HAYKOBHX I[IHHOCTEH 1 TOCSTHEHb CYCIIJIbLCTBA.

ITPH21. Po3yMiT OCHOBHI MPUHLUIH 3I0POBOTO CIOCOOY >KUTTS Ta BMITH 3aCTOCOBYBATH iX JUIS
MIATPUMKH BJIACHOTO 370POB’sI Ta Mpare3aTHOCTI.
[IPH24. Po3ymitu Mmicue ¢i3UKM Ta acTpOHOMIl y 3arajpHiii CHUCTeMi 3HAaHb NPO NPHUPOAY 1

CYCHUIBCTBO Ta Y PO3BUTKY CYCHUIbCTBA, TEXHIKU 1 TEXHOJIOTIH.



[TPH25. Martu HaBUYKH CaMOCTIHHOTO MPUHHATTS PIIIEHb CTOCOBHO CBOIX OCBITHBOI TPA€EKTOPIi Ta
po(eciiitHOTO PO3BUTKY.

2. IlpepekBi3uTH Ta MOCTPEKBI3UTH TUCHMILIIHYN (Miclie B CTPYKTYPHO-JIOTiuHii cxemi
HABYAHHS 32 BillIOBiIHOI0 OCBITHHOK MPOrpamMoI0)

Ipepekizutu: [1011.3 «3aranpra ¢izuka. Yactuna 3. Enexrpuka ta marHetusm», 110 4
JudepenianbHi Ta iHTETpaabHi PIBHAHHS

Moctpexizitu: I10 11.5 3aranena ¢izuka. Yactuna 5. @izuka atoma, [10 15 INenaroriuna
npaxtuka, [10 16 IIpaktuka

3. 3MicT HABYAJIBHOI AMCHUAILTIHA
Jlekuiiiui 3aHATTH
Posain 1. XBuipoBa Oonruka

Tema.l Enexmpomacnimui xeuni. Inmepgepenyia. Cnocobu cnocmepedicents inmepgepenyii.
Iumepghepomempu.

Tema.2. Juppparyia. /fugppaxyis @penens ma oughparyis @payneoghepa.

Tema.3. [Tonspuzayis enexmpomacHimuux xeunv. Illonspuzayis ceimia npu  NOOBIUHOMY
npomeneszanomienni. LLImyuna anizomponis kpucmanie

Tema.4. [Ipupooue obepmanus niowunu noaapuzayii ma egpexm Dapaoes.
Tema.5. I[Ipoxoooicenns ceimna yepes epanuyio po3oiny dienexkmpukie. Popmynu Ppenens.

Tema.6 Asuwa, wo cnocmepicaromvcs npu 63aemoOii ceimaa 3 peuosuro. J{ucnepcis ceimia.
Tlocnunanua ma poscirosanus ceimia.

Po3ain 2. OcHoBu doTomeTpii

Tema.l OcHnosu pomomempii. Ocro8Hi homomempuyri 6enUdUHU.
Tema .2 J{xcepena ceimna.
Po3ain 3. 'eomeTpuuna onTrka

Tema .1 I'eomempuuna onmuxa. 3a10mienHs ceimia cghepuyrHo nosepxHero.
Tema.2. opmyna ninszu.

Tema.3. IIpoxooaicenns ceimna Kpizb NIOCKO NAPAieibHy NIACHMUHKY.
Tema.4. [Ipoxooaicenns ceimua Kpizb NPU3My.

Tema.5. Onmuuni cucmemu. Abepayii onmuyHux cucmem.
Po3ain.4 OcHoBU TeOPETUYHOT Ta MPAKTUYHOT aCTPOPIZUKU

4. HaBuyaJibHi MaTepiaju Ta pecypcu

ba3zosi

1. Kono6ponos, B. I'. XBunboBa onrtuka. Yactuna 1. EnexkrpomarHiTHa Teopis cBiTiia Ta
iHTepdepenuis [Enexkrponnuii pecypc] : ninpyunuk uist cryaentis / KIII im. Irops Cikopeskoro; B.
I'. Kono6ponos. — EnexkrponHi tekctoBi ganHi (1 ¢aitn: 6,33 Moaiit). — Kuis : KIII im. Irops
Cikopcbkoro, 2017. — 210 c.https://ela.kpi.ua/handle/123456789/20753

2. Kono6ponos B.I'. XBumboBa ontuka. Yactuna 2. [ludpakumis 1 mojspusaimis cBitia
[Enextponnmii pecypc] : migpyunuk s ctyaentis / B. I'. Kono6poaos ; KIII im. I. Cikopcekoro. —
Enextponni TexctoBi aani (1 daiin: 5,22 Moaiit). — Kuis : KIII im. 1. Cikopebkoro, 2018. — 230 c.
https://ela.kpi.ua/handle/123456789/23244


https://ela.kpi.ua/browse?type=author&value=%D0%9A%D0%BE%D0%BB%D0%BE%D0%B1%D1%80%D0%BE%D0%B4%D0%BE%D0%B2%2C+%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD+%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D1%96%D0%B9%D0%BE%D0%B2%D0%B8%D1%87
https://ela.kpi.ua/handle/123456789/20753
https://ela.kpi.ua/browse?type=author&value=%D0%9A%D0%BE%D0%BB%D0%BE%D0%B1%D1%80%D0%BE%D0%B4%D0%BE%D0%B2%2C+%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD+%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D1%96%D0%B9%D0%BE%D0%B2%D0%B8%D1%87
https://ela.kpi.ua/handle/123456789/23244
https://ela.kpi.ua/handle/123456789/23244

3. JlinueBcokuii, I. B. 3aranbna ¢izuka. Ontuka. Jlaboparopuuii nmpaktukym [EnexkTpoHHUN
pecypc] : nHaBuanbauii ocioHuK / 1. B. JlingeBcrkuii ; KIII im. Iropst Cikopebkoro ; 3a 3ar. pen. I. B.
JlinueBcbkoro. — EnexkrponHi TexctoBi nani (1 daiim: 1,95 Moaiir). — Kuis : KIII im. Irops
Cikopcbkoro, 2021. — 38 c. https://ela.kpi.ua/handle/123456789/39749.

4. Onrtuka. KBantoBa ¢izuka. Monexymspaa ¢isuka. 30ipHUK 33134 10 po3autiB «OnTHKA.
KBanrtoBa ¢izuka. MonekymsipHa ¢izuka» [EnekrponHuii pecypc]| : HaBYaIbHHNA TMOCIOHUK JUIS
crynentiB / KIII im. Irops Cikopcekoro ; ykmaa. B. IlI. Bpurimens, O. B. [dimaposa, JI. II.
[Tonomapenko, 1. M. Pemanos, H. O. SIkynina. — EnekrponHni Texcrosi nadi (1 daiur: 1,61 Moaiirt). —
Kuis : KIII im. Irops Cikopcbkoro, 2021. — 62 c. https://ela.kpi.ua/handle/123456789/46050.

S. 3arajpHa aCTPOHOMIS: MIIPYIHUK TS BUIIMX HaBYaIbHUX 3aknafiiB / C. M. AHIpieBCHKUH,
C.T. Ky3bMmeHkoB, B. A. 3axoxai, [. A. Knumumnn. — Xapkis : [IpomApT, 2019. — 524 c.

JlonomizxkHi
1. Kyuepyk .M., I'opbauyk I.I. 3aransuuit kypc ¢izuxu. T.3. Ontuka. KsanroBa ¢izuxa. — K:
Texnika, 1999.

2. bymiok I ®., Benrep €.®.. Kypc dizukn: HapuansHuit nocionunk, Ku. 2.0ntuka. dizuka aroma i
aToMHoro sifjpa. MonekymspHa ¢izuka 1 repmoguHamika K. -JIubigs 2001.

3. Kypc 3aranpHoi ¢izukwn : miapyd. g crya. BH3 1y 6 1. / OHY im. L.I. MeunukoBa; 3a 3ar. pej.
B. A. CmunTnHa. —Opeca : ActponpuHt, 2011. - T.4 : Ontuka/ B. A. CmunTtuHa, HO. ©. Bakcman.
—2012. — 275 c. http://dspace.onu.edu.ua:8080/handle/123456789/23251.

Indopmaniiini pecypcu
1. http://zitf kpi.ua/
2. http://campus.kpi.ua/tutor/index.php

HaB4yajaLHU KOHTEHT

5. MeTtoauka OmaHyBaHHS HAaBYAJbHOI JUCUMILUIIHA (OCBITHHOIO KOMIIOHEHTA)
HaBuanpHa yacTWHA AUCUMILTIHUA CKJIaJIeHa 3 JICKIIHHOTO MaTepially, MPaKTUYHHUX 3aHATh Ta
KOHTpOJIbHUX 3axoxiB y Burisai MKP. Ilpu BuKiIagaHHi JUCHUIUTIHA PEKOMEHIYETHCS
noOyIyBaTH O3HAHOMJICHHSI CTYIIECHTIB 3 MPEIMETOM TaKUM YHHOM, 1100 BOHU HE TUIBKU
OTPUMYBAJIU Ty YU 1HIIY iH(OPMAIl0O CTOCOBHO KYpCY, KM BHBYAETHCS, aje W BIAUYBaIH
3B’S30K MDK PI3HUMH TeMaMH KPEJAUTHOTO MOIYJIS, a TaKOX Miclle MOAYJSL cepell iHIIMX
GBUYHMX JAUCHMIUIH. 3araJbHUM METOJWYHUN MIAXiJ 10 BHUKJIAJAaHHS HaBYAIbHOI
JUCHUIUTIHM BU3HAYAETHCA SIK KOMYHIKaTHBHO-KOTHITUBHUN Ta MPOoQeciiiHO-0pi€eHTOBAHUIA,
3TiIHO 3 SKHM Y IIEHTP1 OCBITHBOTO TPOIIECY 3HAXOIUTHCS CTYACHT — CYO’€KT HaBUaHHS 1
MaiOyTHill (axiBelb

Jekuiiini 3aHATTA
Posnin 1. XBuinsoBa onruka

Jlexyis 1. Po3eéumox ysagniens npo npupooy ceimia

Po3BuToK ysiBIeHb 1po npupoay cBitia. lllkana enekrpoMarHiTHUX XBUIIb.-KopmyckynspHo—
XBUJIBOBUH Jlyasli3M. MOXJIMBICTh ICHYBaHHS €JIEKTPOMArHiTHOI XBHJII SIK HACHiJIOK 3aCTOCYBaHHS
piBHsIHb MakcBema. XBHJIbOBI MPOLECH, TUMM XBUJb. PIBHAHHSA Ta XapaKTEPUCTHKHU IUIOCKOi
MOHOXPOMATHYHOI XBHJl. XBWJIbOBI IMOBEpXHI Ta (pa3oBa MIBUAKICTb. 3arajbHi BIACTHBOCTI
eJIEKTPOMAarHiTHUX XBuib. Bektop [loiiHTIHra, IHTEHCUBHICTh €EKTPOMArHiTHOT XBUIII.

Jlireparypa: [1] Berym, 1.1 —1.4;
[2] 110,104 — 108, 110.


https://ela.kpi.ua/handle/123456789/39749
https://ela.kpi.ua/handle/123456789/46050
http://zitf.kpi.ua/
http://campus.kpi.ua/tutor/index.php

Jlexyisn 2. Ilonamms inmeppepenyii ceimna. J{eonpomenesa inmepghepenyis ceimia
[TonsTTs Mpo iHTEpPEpeHLIito Ta KOTePEHTHICTh. IHTEeHCUBHICTH MPH iHTepEepeHIlii: 3araabHa
dbopMyna IHTEHCHUBHOCTI, IHTEHCHBHICTh TIPHU HAKJIAJaHHI XBHJIb OJHAKOBOI IHTEHCHUBHOCTI,
IHTEHCUBHICTb B MAaKCUMYMaXx 1 MiHIMyMaXx.
Jlireparypa: [1]3.1;[2] 119.

Jlexyisn 3. Ocobnusocmi cnocmepedicenns inmepghepenyii ceimna
[onstTst KorepenTHOCTI. Bruan kxorepeHTHOCTI. OCOOMMBOCTI criocTepexeHHs iHTepdepeniii
cBiTia. OTpUMaHHS KOTEPEHTHHUX CBITIIOBUX MyYKiB.

Jlireparypa: [1] 3.3; [2] 120.

Jexyis 4. Cnocobu cnocmepescenns inmepgepenyii cgimna
InTepdepenuiiini cxemu. Inrepdepomerpu. BrumB pi3HuX (akropiB Ha CHOCTEPEKEHHS
iHTephepeHiii.
Jlireparypa: [1]3.2, 3.4, 3.6;[2] 121 —123.

Jexyisn5 Cnocmepeosicenns inmepghepenyii 3a donomoeoro binpuzmu Openensi.
Kineus HeroTona.
Jliteparypa: [1] 3.5, 3.7;[2] 99.
Camocmitina poboma.
[aTepdepentiis 3ycTpiuHUX XBUIIb, CTOSIYI CBITJIOBI XBHJIL.
Jlireparypa: [1] 3.5, 3.7;[2] 124.

Jexyis 6. Ochoeni napamempu inmeppepenyiinux cxem
Bbararonpomenesa intepdepentis. [ateppepomerp Padpi-Ilepo.
Jliteparypa: [1] 3.5; [2] 119.

JHexyis 7. [lonamms i euou oughpaxyii ceimna
Hudpaxiis xBuiab, mpuHnui [ olirenca-®dpenens. Buau nudpakmii. Judpakiis Openens. 3oau
®peHens.
Jliteparypa: [1]4.1;[2] 125, 126.

JHexyia 8. Juppaxyis Ppayneogpepa na ooHil winuui
Hudpaxkuis @paynrodepa Ha OAHIN NIUIHHI: X1 TIPOMEHIB, IHTEHCUBHICTh, aHATI3 GOPMYIIH IS
IHTEHCUBHOCTI (YMOBH MaKCUMYMIB 1 MIHIMYMiB, OOMEXCHHSI IIIMPUHU ITUTMHH IS CTIOCTEPEKCHHS
mudpaxiiii, IHTEHCUBHICTh IIEHTPAIHHOTO MAKCUMYyMY, CHUMETPHYHICTh AUGPAKIIAHOI KapTHHH,
rpadik 3aJIeKHOCT1 IHTEHCUBHOCTI Bifl KyTa Audpakiii).
Jlireparypa: [1]4.3;[2] 128, 129.

Jexyia 9. Jlupppakyis na onmuunii ipamuyi
Hudpakuis DpayHrodepa Ha OJHOBUMIPHINA Trparili: XiJ] IPOMEHIB, IHTEHCHUBHICTh, aHaTI3
dbopMynu a7 IHTEHCUBHOCTI (YMOBU AU(paKIiiHUX 1 iHTepPEepeHLIHHNX MIHIMYMIB, TOJIOBHUX 1
IHTeppepeHIIMHNX MaKCHMyMIB, IHTEHCHUBHICTh TOJIOBHUX MAaKCUMYyMIB, CHUMETPHUYHICTb
midpaxiiifHoi KapTuHU, rpadik 3aJeKHOCTI IHTEHCHBHOCTI BiA KyTa Iu(paklii 3alexHO Bix
KUTBKOCTI IIUTHH 1 CIIBBITHOIIIEHHS MEPIOy TPaTKU Ta IMHUPHHH UIUTAHH).
Jlireparypa: [1]4.4;[2] 130.

Jlexyin 10. ugpakyia na kpucmanax. /fugppaxyias @penens
Judpaxiist peHTreHiBChbKHX MTPOMEHIB Ha KpucTanax, ¢popmyna Bynbda-bperra. 3acrocyBanus
XBHJIbOBHX BJIACTUBOCTEH CBIT/Ia B rosorpadii.
Jlireparypa: [1]4.4,4.6;[2] 131, 133.
Meton ®peHens CIOCTEpEXKEHHS 1 PO3paxyHKy IHTEHCHBHOCTI mpu audpakuii. Judpakiis
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@penenst Ha KPYIJIIOMY OTBOPI 1 JIMCKY.
Jlireparypa: [1]4.2;[2] 127, 128.
Camocmitina poboma.

Po3ninpHa 31aTHICTH 00’ €KTHBA.
Jlireparypa: [1]4.5;[2] 132.

Jlexyia 11. ibpakuis Ha niBmtomuHi. 3ouu Lllycrepa.
Jlireparypa: [1]4.4;[2] 130.
JHexyis 12. Tonoepaghis

®i3nuHi ocHOBH rojorpadii. Cxemu 3ammcy Ta BiITBOPEHHS TOHKOIIAPOBHX TrosorpaM. Cxemu
3aIMCy Ta BIITBOPEHHS TOBCTOIIAPOBUX Tosiorpam. OTpUMaHHS KOJIBOPOBHUX 00’ €MHHX 300paKeHb.
Bukopucranus royjorpam.

Jliteparypa: [1]4.6.

Jexyia 13. Ilonamms noaapusayii ceimia

[TonapuzoBane Ta mnpupoaHe cBiTino. [lpencraBneHHs BUIIB Moisipu3alii K pe3ynbrary
HaAKJIaJJaHHA ABOX MOJSIPU30BAHUX Y TIEPICHIUKYISIPHUX TUIONTMHAX XBHJIb 3 TIEBHOIO PI3HUIICIO (has3.

Jlireparypa: [1]5.1, 5.5;[2] 134.

Jexyis 14. IIpoxoooicenns ceimna Kpizb ROAAPUIAMOP
[Tongpu3zaniss cBITIa NMpU HPOXOKEHHI Kpi3b 1M€aJbHUM Ta HEJOCKOHAIMH MOJISIpU3aTop.
Cryninp nonsgpu3aiii. 3akoH Mastoca.
Jliteparypa: [1]5.1, 5.4, 5.6;[2] 134.

Jexyis 15. [Ipoxooocenns ceimna uepes3 epanuyio po3oiny oieleKmpuKise
[Tonsipu3artiss cBiT/Ia Tpu BiMOMBaHHI BiJ TpaHUIll PO3IUTY JiENEKTpPUKIB. 3akoH bprocrepa.
dopmynu Openens Ta ix aHai3.
Jliteparypa: [1]5.1;[2] 135.

Jexyis 16 onsapuzayis ceimaa npu npoxoorHceHHi Kpizb epanuyto po3oiny OieleKmpuKis.
®opmymu Openens Crona CrosieToBa
Jlireparypa: [1] 5.1; [2] 135

Jexyis 17. I[logedinka céimna 6 00HOBICHUX KPUCMALAX MA THUWUX AHI30MPONHUX
cepedosuyax

[Tonspu3aris cBiTIa NpH NOJABIHHOMY IpoMeHe3ajgomiieHHl. [lITydHa aHI30TpoOIis KPUCTATIB.
[Ipuponne oGepTanHs MIOMKHY Toaspu3allii Ta edpexr Papases.

Jlireparypa: [1]5.2,5.3,5.8,5.9; [2] 136,138, 139, 140.

Camocmitina poboma.

[aTepdepeHIis moIsIpru30BaHOTO CBITIA.

Jlireparypa: [1]5.7;[2] 137.

Jlexyia 18. /[ucnepcis ceimna

[TonsTTs po nucnepcito XxBuib. EnementapHa enexkTpoHHa Teopis auctepcii ceimia. [lonarrs
PO XBWJILOBUM MAKET Ta TPYMOBY MIBUAKICTb.

Jlireparypa: [1]6.1 —6.4;[2] 142 — 144.

Jexyisa 19. [loenunannus ma poscitosanus ceimia
[TornunanHs cBiTa pedyoBUHOM0. 3akoH byrepa—Jlambepra—bepa. Po3citoBanHs cBiTia.
Jlireparypa: [1] 6.5-6.6;[2] 145-146.
Camocmitina poboma.
BunpowmintoBanns BasinoBa—UepeHnkona.
Jlireparypa: [1]6.8.



OcHoBu (oTomeTpii.
Jlexyisn 20. Ocnosu gpomomempii
OcHoBHi  (oTomerpuuni BenmnuuHu. Jkepenma cBitna. IlpuHmunu —actpodoTtomerpii.
Konopumerpisa. @otomerpuuni cuctemu. besnocepentne BUKOPUCTaHHS COHAYHOT €HEPTii.
Jlireparypa: [1]1.5;[2] 113 —114;[5] 8.3, 8.4.

Po3nin. ['eomerpuuna onTuka
Jexyis 21. Bcmyn 0o eeomempuunoi onmuxu
OCHOBHI 3aKOHHM T€OMETPUYHOI ONTHUKH Ta MexXi ix 3actocyBanHs. [Ipunmun ®depma. [ToBHe
BHYTpIITHE BiIOMBaHHS, TPAHUYHUN KYT.
Jlireparypa: [1] 2.2,2.11; [2] 115.

Jexyia 22. Cchepuuna epanuys po30iny 080X OieleKmpuKxis
[TonsTTss weHTpoBaHOi omnTHYHOI cuctemu. IlapakcuanpHi mnpomeni. [lpaBuna 3HaKIB.
3amomileHHs 1 BIIOMBAaHHS NPOMEHIB CPEpUYHOI0 MOBEepxHero. PIBHSIHHS HYIbOBOTO IHBapiaHTa
A0Ge. Teopema Jlarpanxa—I enbMronbua. YmMoBa cinyciB A66e.
Jliteparypa: [1] 2.1, 2.3;[2] 116.

Jlexyia 23. OcnosHi napamempu yeHmpo8anoi ONMUYHOL cucmemu
KapavHanbHi TOUKM 1 TUIOHNIMHM: (DOKANbHI, TOJOBHI Ta By3/10Bl. QOpMYIH TOHKOI 1 TOBCTOT
niH3u. Popmyna Hetotona. IloOynoBa xomy mpoMeHIB B cepuuHOMY J3epKaii (Omykiomy W
BBITHYTOMY), TOHKIH 1 TOBCTIH JIiH31.
Jliteparypa: [1], 2.4, 2.5;[2] 116, 117.

Jlexkyis 24. Ocnoeni nousmms i a6uuia HeliHiiUHOL OnmuKu

[Tonsarrs weniniitHOT onTuku. OCHOBHI SIBUINA: TEHEPYBaHHS TapMOHIK, BUIPOMIHIOBAHHS
CyMapHUX, PI3HUIIEBUX YaCTOT, TUTaBHA 3MiHA YaCTOTH, CaMO(OKYCyBaHHsI CBITJIA Ta iH.

Jliteparypa: [1]6.8.

Jlexyis 25. Onmuuni cucmemu

Abeparii ontuyHux cucreM. liagparmu. Oko sSK ONTHYHA CcHCTeMa. TelecKomu. 3arajibHi
XapakTepucTuku TeneckoniB. CoHsuYHI Teneckonu. Pamioreneckonu 1 pamioiHTepdepomeTpH.
Teneckonu [U-, Y- ta X-miana3zony.

Jliteparypa: [1], 2.8,[2] 116, 117; [5]9.1-9.5

Jexyis 26. Memoou i npunaou peecmpayii BUnpoMiHIOBAHHA HeDECHUX M.
[Ipuiimaui BunpomiHtoBaHHsA. JlomoMikHI mpuiaaan. Meroau peecTpamii  eHeprii  y
MM03a0NTHYHUX Jliana3oHax. HelTpuHHI 1 rpaBiTalliiHO-XBHIIbOB1 JETEKTOPH.
Jlireparypa: [5] 10.1 —10.4.

Jlexyia 27. Enemenmu npaxmuyunoi acmpoHomii

KyTtomipHi iHCTpyMeHTH. ACcTpoHOMIYHI ToauHHUKH. Ciyxk0a yacy. BusnaueHHs reorpadiaaux
KOOpAMHAT criocrepiraya. JloBxkuHa ayru 3emHoro mepumiana. @opma i posmipu 3emii. Pyxoma
KapTa 30psHOro HeOa. BU3HaueHHS MOMEHTIB CXO/y 1 3aX0/ly CBITHII. BU3HaueHHS MOMYIeHHOT JIiHil.
CoHsiuHUM TOAMHHKK. 30PSHUN TOTMHHHUK.

Jlireparypa: [5]3.1-3.7

IIpakTn4Hi 3aHATTA
Huxue HaBeleHO TeMM Ta KOPOTKHIA 3MICT 3aHATh 1 OPIEHTOBHUH MEpeiK 3aBAaHb JUIs
aynutopHoi po6otu Ta CPC (HOMepH 3as1au) 3a nocidHukoM [2]. Ilpu poboTi B aynuTopii BUKIaaa4d
Ma€ MpaBo, KPiM yKa3aHUX y MepetiKy, BAKOPUCTOBYBATH 3aBJIaHHsI 3 IHIIUX JDKEPEI.
3ansamms 1
Beryn o ontuku. EnxekrpomarHiTHi XBuiIi. 3arajibHi MOHSATTS XBUJIbOBOT ONTHUKH.
Ayoumopni 3a80annsa NeNe 4,222, 4.231.



Jlomawni 3a60anmss NeNe 4,224, 4.228.
3anammas 2
OCHOBHI 3aKOHHM T€OMETPUYHOT ONTUKH. XiJ] IPOMEHIB KPi3b IJIOCKOMApAJeNbHy IIACTUHY Ta
TPUKYTHY npu3My. [loBHE BHYTpIlIHE BiIOMBAaHHS, TPAHUYHHUNA KYT.
Ayoumopni 3aeoanns NeNe 5.17, 5.19, 5.20, 5.21.
Jlomawni 3a60anns NeNe 5.16, 5.18, 5.23.
3anammas 3
JlBompomeHeBa iHTepdepeHIIis CBITIa, YMOBU MAKCHMYMIB 1 MIHIMyMIB.
Ayoumopni 3a60anns NeNe 5.67,5.73, 5.75,5.77,5.79
Jlomawni 3a60anns NeNe 5.66, 5.69, 5.76, 5.78, 5.80
3anamms 4
[aTepdepeniiist B TOHKUX MITIBKaX.
Ayoumopni 3a60anns NeNe 5.81, 5.82, 5.84, 5.85, 5.89(a)
Jomawmni 3a60anns NeNe 5.83, 5.86, 5.88, 5.89(0)
3anamms 5
Kinbust Hetorona. Inrepdepomerpu.
Ayoumopni 3a60anns NeNe 591, 5.92, 5.95, 5.96, 5.99
Jlomawni 3a60anns NeNe 5.93, 5.94, 5.97, 5.98
3anamms 6
Hudpakuis @paynrodepa Ha MUIMHI Ta HA OJHOBUMIPHIN TUIOCKIN IpaTii.
Ayoumopni 3a60anns NeNe 5.125,5.127, 5.129 (a), 5.131, 5.133, 5.137
Jomawmni 3a60annss NeNe 5.126, 5.128,5.129(6), 5.130, 5.132, 5.136
3anamms 7
Judpaxiiiitaa rpaTtka sk criekrpanbauil npunan. ®opmyna Byneda—bperra..
Ayoumopni 3ae60anns NeNe 5.140, 5.142, 5.145, 5.147, 5.152, 5.163
Jlomawmni 3a60anns NeNe 5.141, 5.144, 5.148, 5.153, 5.165
3anammsa 8
Hudpaxuis @penens Ha KPyrJIOMy OTBOPI 1 HA JUCKY
Ayoumopni 3ae0annss NeNe 5.103, 5.105, 5.108, 5.117, 5.120
Jomawni 3a60anns NeNe 5.102, 5.106, 5.109, 5.116, 5.118
3anamms 9
[Monspuzanis cBimia. [TpoxomkeHHs CBITJIa Kpi3b iIcalbHUN Ta HEJOCKOHAIUN TOJSIPU3ATOP.
Crynins nonspu3ariii. 3akoH Matroca.
Ayoumopni 3ae0anns NeNe 5.170, 5.173, 5.174, 5.176, 5.179
Jlomawni 3a60anns NeNe 5.172, 5.175, 5.177, 5.178
3anamms 10
[Tonapu3aris cBiT/Ia MPHU MPOXOKEHHI MEX1 po3alny aienekTpuki. Gopmynu Openens. 3akoH
bprocrepa
Ayoumopni 3ae0anns NeNe 5.180, 5.181, 5.184, 5.185, 5.187
Jlomawmni 3a60anns NeNe 5.183, 5.185, 5.186, 5.188
3anamms 11
[Tonapu3aris cBiT/Ia IpH MOABIHHOMY IPOMEHE3aIOMIICHHI.
Ayoumopni 3aeoannss NeNe 5.191 (a,B), 5.193, 5.195, 5.196, 5.198
Jlomawmni 3ae0annss NeNe 5.191 (6), 5.192, 5.194, 5.197, 5.200
3anamms 12
Oo6epranns miomuHM nosistpusaiii ceitna. Edexr dapanes.
Ayoumopni 3aeoanns NeNe 5.203, 5.206, 5.209, 5.211. 5.214
Jlomawni 3a60anns NeNe 5.205, 5.207, 5.210, 5.213
3anamms 13
SIBua, 10 CHIOCTEPIraloThCs MPHU B3aEMOII CBITIA 3 pe4oBHHOIO. J{ucnepcis cBiTia.
Ayoumopwni 3ae0anns NeNe 5.216, 5.219, 5.222,5.224, 5.226
Jlomawni 3a60annss NeNe 5.218, 5.221, 5.223, 5.225.
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3ansmmsa 14

INornuuaHus cBiTIA.
Ayoumopni 3ae0anns NeNe 5.227,5.229, 5.231, 5.232, 5.236
Jlomawmni 3a60annss NeNe 5.228, 5.230, 5.233, 5.235.

3ansammsa 15

OcHOBHI MOHATTS 1 MapaMeTpu GoToMeTpii.
Ayoumopni 3a60anns NeNe 5.4,5.6,5.9,5.11, 5.13
Jlomawni 3a60anns NeNe 5.5, 5.7, 5.8, 5.10, 5.12.

3ansmmsa 16

I'eomerpruna ontrka. Cepudna TpaHuIld po3aiTy IBOX HienekTpukiB. Cepudni a3epkaia.

Jlin3u.

Ayoumopni 3a60anns NeNe 5.27 (a), 5.28 (0), 5.35, 5.36 (a.6) 5.38
Jomawmni 3a60annss NeNe 5.27(6), 5.29, 5.36(8), 5.37, 5.39.

3anammsa 17

[TnockonapanenbHa miacTuHka, [pu3ma.
Ayoumopni 3a60anns NeNe 5.43.5.45, 5.46, 5.49, 5.51
Jlomawni 3a60anns NeNe 5.42, 5.44, 5.47,5.50.

3anammsa 18

Ontuuni cuctemu. Teneckonu
Ayoumopni 3a60annss NeNe 5.54 (a), 5.55 (a,r), 5.58, 5.60. 5.62
Jlomawmni 3a60annss NeNe 5.54 (6,8), 5.55 (6,B), 5.57. 5.59, 5.61.

Poboma 1
Poboma 2

Poboma 3
Poboma 4
Poboma 5

Poboma 6
Poboma 7
Poboma 8

Poboma 9

JlabopaTropHi 3aHATTA
Tema 3.3. Intepdepenrris
Busuenns inmepghepenyii ceimna (binpusma @Ppenens)
Busuenns inmepghepenyii ceimna (kinoys Hotomona)
Tema 3.4. Iudpakiis
Busuenns gppayneogeposoi ougpaxyii na wyinumi
Busuenns oughpaxyiiinoi epamxu
Busuenns oughpaxyiinoi epamku (6u3HayeHHs O0BHCUHU CBIMIIOB0I XBUL 3d
00NOMO02010 TPAMKU)
Tema 3.5. IMonspusartis
Bueuenns nonapuzosarnoco ceimna. @opmynu Openens. 3axon Manroca
Cmona Cmonemosa
Maenimne obepmanns niowuru noaapuzayii. E¢pexm Dapades.
Tema 3.6. [{ucniepcist
Bueuenus oucnepcii ceimna
InmBinyanabHi 3aB1aHHA

[Tnanom He mependaveHi.

KonTtpoJabhi podoTun

3 KpeIuTHOro MOJYJsl 3alljIJaHOBaHO MPOBEIEHHS OJHIET MOAYIBbHOI KOHTpOJbHOI podotu (MKP),
sika Moxke noairsttucs Ha a8l MKP 1o oqHiil akaaeMIyHIA roarHI KOKHA Ta OXOIUIIOE TEMU:

1) [eomeTpHryHa ONTHKA Ta 3arajibHi MOHATTS XBUJIbOBOI OIITHKH.

2) Inrepdepenuis.

3) Audpakiis.

4) IMonspu3aris.

5) Hucnepcis.

6) ['eomeTpuuHa onTHka

[Tpu nposenenni MKP ctyaenTaM BUIArOTHCS MOybHI KOHTPOJIbHI 3aBJIaHHS SIKi CKJIaIal0ThCA 3

TPBOX 3a1a4.

6. CamocrTiiina po6oTa cTyaeHTa
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CamocriitHa po0OoTa CTy/IeHTa € OCHOBHHM 3ac000M 3aCBOEHHS HAaBYAJIHHOTO MaTepiany y BUIbHHUMA Bif
HaBYAJIBHUX 3aHATh Yac 1 BKIIIOYAE:

Ne 3/m Bun camocriiinoi po6otu KinpkicTh
rogun CPC
1 [TigroToBka 0 NPaKTHYHUX 3AHSTH 18
2 [TinroToBKa 10 1a00PATOPHHUX 3aHATH 18
3 [Tigroroska 1o MKP 6
4 ITigroToBka 10 eK3aMeHY 30

MoniTuka Ta KOHTPOJIb
7 MoniTuka HABYAIBLHOI JUCHUIIIHU (OCBITHHLOI0 KOMIIOHEHTA)

Cucrema BUMOT, SIKI CTaBJIATHCS MEPE] CTYAEHTOM:

e BIJBIIYBaHHSA JICKI[IHHUX Ta MPAKTUYHUX 3aHATH Ta JaOOpPATOPHUX POOIT € 0O0B’A3KOBOIO
CKJIaJIOBOIO BUBUEHHSI MaTepiany;

e Ha JIeKI[il BUKJIAIa4 KOPHUCTYEThCS BIACHUM IPE3CHTALIHHUM MaTepiajoM; BUKOPHUCTOBYE
moodl, ryrm-auck abo viber mIs BUKITagaHHS Matepiany MOTOYHOI JIEKIil, J0JaTKOBOT
iHpopMallii, 3aBJaHb 0 MPAaKTUYHUX POOIT Ta iHIIE; BUPILIEHHS NMPAKTUYHUX 3aBIaHb Ta
MOIYJIBHHMX KOHTPOJBHUX POOIT 3aBaHTaxyeThess Ha MOodl, ryri-mauck abo viber;

e [IMTaHHS Ha JISKIIii 3aJJaf0THCS y BIIBEICHUH JIJIS I[HOTO Yac;,

® IS 3aXMCTY MPAKTHYHOI poOOTHM HEOOXITHO PO3B’SA3aTH BIAMOBINHI 3a/1adi, 3aBAaHTAXUTH
PIIIEHHS Ha eJIeKTPOHHY MOIITY BUKJIaJaya Ta BIAMOBICTH Ha 3alIUTaHHS 11010 PIICHHS,

® MOJYJIbHI KOHTPOJBHI POOOTH THUIIYThCS Ha JCKIIHHUX (TIPAKTUYHUX) 3aHATTAX 0e€3
3aCTOCYBaHHS JTOTIOMDKHHMX 3aco0iB (MOOUTbHI Tene(OoHH, TMIAHIIETH Ta 1H.); Pe3yJabTar
3aBaHTAXYEThCA y (Paiiiii Ha eNEeKTPOHHY MOUITY BUKJIa1aya,

e  MKP npoBoautbcs tucbMoBo. Pesynbrat MKP orosomyroTbcst CTyieHTaM Ha HACTYITHOMY
3anaTTi. CTyaeHT Mae rpaBo BimmpaiioBatd MKP y pa3i #ioro BiICyTHOCTI Ha 3aIIaHOBAaHOMY
3aHATTI 33 JOKYMEHTAJIBHO MIATBEPIKCHUX MTOBAKHUX ITI/ICTAB.

® 330XOYyBaJIbH1 0AJM BUCTABIISIIOTHCS 3a: PIICHHS 3a/1a4 HA MEPIIOMY IPAKTUYHOMY 3aHSTTI;
y4dacTh y (aKyJIbTeTChKUX Ta IHCTUTYTCHKUX ONIMITIaaX 3 HAaBYAIbHUX TUCIUILIIH, Y4acTh Y
KOHKypcax poOiT, MiAroTOBKa OTJISAIIB HaYKOBHX Ipallb, TOmo. KilbKiCTh 3a0X0UyBaHUX
Oaiis He OuIbLIE 5;

e mTpadHi Oamu BUCTABISAIOTHCS 3a: MEPENHCYBAaHHS MOJIYJIbHOI KOHTPOJBHOI pPOOOTH.
KinbkicTe mrpadHux 6aniB He OuTbIIE .

8 Buau KOHTPOII0 Ta PEHTHHIOBA CHCTEMA OLIHIOBAHHS Pe3y/bTATiB HABYAHHS
(PCO)

PeliTuHr cTyneHTa ckiagaeTbes 3 6aiiB, O BIH OTPUMYE 3a:

1. BUKOHAHHS TECTOBUX €KCIPEC-KOHTPOJIBHUX POOIT (HA JEKIIHHUX 3aHIATTAX);

2. BUKOHAHHS Ta 3aXUCT NPAKTUYHUX 3aBJaHb;

3. BUKOHAHHS Ta 3aXMCT J1abOPaTOPHUX POOIT;

4. BUKOHaHHs MOMYITbHOI KOHTpoJbHOI poOotn (MKP mopaiiserbcss Ha 2 4acTHHH,

MPOBOJUTHCS HA MPAKTUYHUX (JIEKIIHHUX) 3aHATTSX);

5. 3a0XouyBalbHi Ta mWTpadHi Oanu;

6. BIAMOBiAL HA €K3aMEHI.

MikceciiiHa aTecTamis

3a pe3yabTaTaMi HaBYaJIbHOT pOOOTH 3a MepIli 7 THXKHIB MAaKCUMaJIbHO MOKJIMBA KUTBKICTb
6aniB — 20 GanmiB. Ha mepuiii aTecrailii CTyIE€HT OTPUMY€E «3apaxOBaHO», SKIIO HOTo
MOTOYHUH perTUHT He MeHMi HiK 10 6aniB.
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3a pesynapTaTamu 13 TIKHIB HABYaHHS MAaKCHMMAaJbHO MOKIIMBA KUTBKICTh OamiB — 40 Gamni
Ha nmpyriii arecrarii CTyI€HT OTPUMYE «3apaxOBaHOY, SKIIO HOTO MOTOYHUN PEUTHHT HE
Menmit Hix 20 6amiB.

PeiiTHHIOBi KOHTPOJILHI 32X01H
Petitunr crynenTa 3 aucuuriian RD ckiamaersest 3 6aliB, ki BIH OTPUMYE 3a:
- caMOCTIifHi poOOTH Ha MPAKTUYHOMY 3aHATTI; JaboparopHi podotu, MKP.
— BIAIIOBIJIs HA €K3aMEHI.
Cucrema pedTHHroBuX (BaroBux) 0aJiB i kpurtepii ouiHIOBaHHA
[pakTuyHi 3aHATTS. Bacosuii 6an 0ouiei 8i0nogioi abo oowici camocmitinoi memamuunoi pobomu
Ha 3ansammi T, =5 NPU TAKUX KPUTEPIAX OUIHIOBAHHS AKOCTI BiNOBiai (p06GOTH):

0 GasiB — MOBHA HETOTOBHICTH (BICYTHICTh €IEMEHTAaPHUX 3HaHb 110 TEMI1 3aHATTS YU CAMOCTIHHOL
pob6oTn);

1-2 GaniB — He3aA0BUIbHA MIITOTOBJIEHICTD J0 3aHATTA (POOOTH);

3 —3.5 OaniB — NiArOTOBJIEHICTD 3aJ0BOJILHSE MIHIMATLHUM BUMOTaM a0o0 3a0BLIbHA;

3.6 — 4.5 GaiiB - 100pa Ta Jayke J00pa MiArOTOBJICHICTH JI0 3aHATTS;

4.6-5.0 OamiB - BiMiHHA MIATOTOBIEHICT JIO 3aHATTS.

CymapHuti 6aeosuti 6an 3a N TPAKTUYHI 3aWHATTS MPOTATOM CEMECTPY CKIIa/Iae

F/é np = z I’np X% = 20 6ais.

JlaGoparopHi 3aHATTA. Bacosuii 6an o0noeo nabopamoproeo samsmms . = 5 13 Takumu

KPUTEPISIMU OL[IHIOBAHHS:

0 — 2 GamiB — CTyIEHT HE JOMYIIEHUH M0 poOOTH, ajle OTPUMAB JIOMYCK Y MPOIECI 3aHATTS U
BHKOHAB BUMIPH;

2.1 — 3.0 GaiB — BUKOHaH1 BUMIpH, ajie 00poOKa pe3yabTaTiB HE 3po0IIcHa;

3.1 — 5 GamiB — po6oTa 3apaxoBaHa KOJIM BUKOHAHA MOBHICTIO, BKJIIOYHO 3 00pOOKOIO pe3yinbTaTiB
Ta 0(hOpMIICHHSIM.

Cymapnuti 6azosuti 6an 32 M 1a00PaTOPHUX 3aHATH MPOTITOM CEMECTPY CKIIaJlaE:
m

20
R,=) I .*—=20 Ganis

16 in6

i-1 om
MoayJ/ibHA KOHTPOJbHA po0oTa.
MoynbHa KOHTpOJbHA POOOTa CKIAamaeThesi 3 5 3amau po3ainiB [eomerpuyHa omTHKa Ta
3arajibHi MOHATTA XBHJIbOBOI onTuku. IHTepdepenuis. Audpakmis. [Tomspuzamisa. Jucnepcis. 3a

MOJIyJbHY KOHTPOJIBHY CTYJIEHT MakcUMajbHO Moke oTpumaru R =10 OaniB. MiHiMaibHa

2k
KUIBKICTh 0aJIiB, 332 YMOBH SIKOT KOHTPOJIbHA BBAKAEThCS 37aHOI0 — 5. banu 3a BUKOHaHHSI 3aBJaHb
HapaxOBYIOThCS TAKUM YHHOM:

- TIOBHICTIO TIPaBWJIBHHUU pO3B’SI30K 3aaadi (mpaBWwibHE OQGOPMIICHHS 3aJaHUX BEIUYMH 3
nepeBojioMm a0 cuctemu Cl i1 chopmynboBaHe 3amuTaHHS, YITKHH CXEMaTHYHHA PHUCYHOK 3
MO3HAYCHHSIM HANPSMKIB BEKTOPHUX BEJIMYUH, SKIIO MOTPIOHO, NPaBUIbHUN (I3UYHUN PO3B’SI30K
3a/1avi, po3paxyHOK HEB1IOMOI BeTMUYMHU 0€3 MOMUIIOK, 3aliCaHi OJUHUIII BUMIPIOBAHHS I BCIX
(G13UYHUX BEJTMYUH) — MAaKCHMallbHa KUIbKIicTh 6amiB 2.0:

- PpO3B’S30K 3a7a4i BUKOHAHUI 3 MOMHJIKAaMU Ha PiBHI MaTEeMAaTUYHOTO OOUYMCIIEHHS HEBIIOMOT
BEJIMYUHM Ta MIOMMJIKOBOT'O BXKHMBAHHS PO3MIPHOCTI — 3HIMaeThes 0.5 6anu;

- pO3B’SI30K 33Jaui BUKOHAaHUH YaCTKOBO: OCHOBHI (POPMYJIH 1 3aKOHH 3aMKCcaHi BIpHO, ajie TOMUJIKH
BUHUKJIM Y IepeTBOpeHH1 Gpopmyi 1 uepes 11e Gi3uuHuil po3B 130K BUNIIOB HEBIPHUIN — 3HIMAETHCSA
0.5- 1 Ganu;
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- PpO3B’s3Ky 3ajiaui HEMae, aje 3amucaHi OCHOBHI (OPMYNH 1 3aKOHHM, AKi MOTPIOHI Ui HHOTO —
3HIMaeTbes 1 — 1.5 Oanu;

- BIACYTHICTB Oy/lb-SIKMX 3aITUCIB 11010 3aBJaHHs Ta po3B 53Ky — 0 OaiB.

PeiiTuHrosa mkaJja
Petimuncosa wikana 3 KpequTHOTO MOIYsl R yTBOPIOETHCS i3 CyMapHOTO BaroBOro Oairy R. Ta

A

eK3aMeHaliiHoi ck1anoBoi R :
RD = Rc+ RE
Benuunna R. BU3HAYaeThCs J0JABaHHS CyMapHHUX BaroBHMX OalliB yCiX KOHTPOJIBHUX 3aXOJiB, i,
3T1IHO 3 BUKJIQJICHUM Y TIOTIEPEIHIX MyHKTaX, CKJIaJ1ae
R c—= R np +R}Z‘p-+ R‘”Kp = 20+20 +10= 50 Oauis.

Ex3amenariiina ckiaznoBa npuiimaerses B po3Mipi 50% Bif peHTHHIOBOT MIKAJIN i CTAHOBUTD:

Re= 50 Oanis.
Biarak peitftuHroBa mikana 3 KpeIuTHOTO MOTYJIS
RD = 100 6amnis.

OuiHOBaHHS SIKOCTi 3HAHD i3 KPEAUTHOr0 MOYJIA
YMoBH JtonycKy 70 ek3aMeHy. CTyIeHT JOMYyCKA€EThCs 10 €K3aMeHy, SKIIO BiH Mae:
— cTaproBuit pedtunr e > 0,5R ¢, ToOTO e >2506ariB;
— 3apaxoBaHi MOAYJIbHY KOHTPOJBHY POOOTY Ta BCl 1abopaTopHi poOOTH.

CraproBuii (monepeaHiid) peMTUHT CTy/IeHTa JOPIBHIOE CyMi OaiiB, OTPUMAHUX 3 YCIX KOHTPOJIbHUX
3aXO[IB y CeMeCTpi:

e = Rl‘lp+Rﬂ.p.+ RMKP

PeiituHr i3 kpenuTHOTO MOAYNS (MincyMKOBUH pedTHHT) RD ckiagaeTbes 31 CTApTOBOTO PEUTHHTY
I'c 1 6aJTiB e, OTPUMAHUX CTYACHTOM Ha €K3aMECHI:

RD=r¢+re.

Exzamenayitini 6anu BUCTABISIIOTHCS BUKIIAaueM BIAMMOBITHO JO0 IIKATH FAQE = 50 GaiiB Ha OCHOBI
TaKUX KPUTEPIiB OLIIHIOBAHHS SKOCTI 3HAHbB:

0 — 20 6aniB — maHO BiAmoBIiaAlI MeHIIe, HbK Ha 40% 3aBaaHb Olera;

20 —30 GaniB — maHo BiAMOBIAI HE MeHIIIe, HK Ha 40% 3aBaaHb OiieTa. BinmoBiai MiCTATh CYTTEBI
IMOMMJIKH Ta HEJIOIIKH;

31 — 44 GaniB — gaHO MpaBWIbHI BiNMOBiN1 HEe MeHIe, Hbk Ha 70% 3aBaaHb OuieTa.;

45 — 50 GaniB — maHO MpaBWJIBbHI apryMEHTOBAaHI BIJMOBI/II Ha BCi 3aBaHHs OlieTa 0€3 ICTOTHUX
HEJIOIIKIB.

[TigcymMKoBa OIliHKA 3 KPEAUTHOTO MOJIYNs (CeMEeCTpoBa aTecTallisl) yCTAaHOBIIOETHCS Ha OCHOBI
MiCyMKOBOro peitunry cryaenta RD, 3rigno 3 tabmn. 1

Taomuuss 1. IlepeBeneHHsi peTMHrOBHX OaiB [0 OWIHOK 32 YHIBEPCHTETCHKOI

HIKAJI0I0
Kinexicts 6amis RD Orinka MoxnuBicTh OTPUMaHHS OLIHKH
«aBTOMATOM)»

100-95 BinMinHO TaK
94-85 Hyxe nobpe TaK
84-75 Jobpe TaK
74-65 3a10BIJIBHO Hi
64-60 JocTatHb0 HI

Memnmre 60 HezanosinsHO Hi

He BukoHaHI yMOBH JIOMYCKY He nomymeno
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9 JonaTrkoBa indgopmailisi 3 TMCHHUILIIHA (OCBITHBOT0 KOMIIOHEHTA)
Po6ouy nporpamy HaBuaiabHoOi qucuumiinm (Cunadyc):
Cxuiageno npodecopom kadenpu 3aranpHoi hizuku JlinueBchkum 1.B.

Vxpajeno kapenporo saransuoi ¢pizuxu mporoxon Ne 6 Bij 02.06. 2026 p.

Moroxxeno MeroanuHoo KoMmiciero (iznko-maTemMatuaHoro (akynsrery (mporokon Nell Bix 26
06.2026 p.)
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