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1. MIPO®LJIb OCBITHLOI IPOT'PAMU

1 — 3araabHa indopmanis

IToBHa Ha3zBa 3BO Tta
IHCTUTYTY/paKyb-
TETy

HamionansHuii TeXHIYHUN yHIBEpCUTET YKpainu «KUiBChKHI MOMITEXHIU-
HU iHCTUTYT iMeHi Iropst Cikopcebkoroy, di3uko-maTreMaTHUHUN (aKyIib-
TET

Cryninb BUIIOL
OCBITH Ta Ha3Ba KBa-
migikarii MOBOIO
OpHUTIHATY

Crymninp —0akanaBp
Kamidikaris —6akanasp 3 (i3UKH Ta aCTPOHOMIT

OdiniifHa HA3Ba OCBI-
THBOI POTPaMH

Komm’totepre MozentoBaHHs (Pi3UUHUX MTPOIIECIB

Tun numniaoMy Ta 00-
CSIT OCBITHBOT ITPO-
rpamu

Junnom 6akanaBpa, ofMHUYHUHN, 240 KpeauTiB, TEPMiH HaBYaHHS 3 POKH
10 micamiB

HasiBHiCTH akpeauTa-
it

Ceprudikar akpeaurarntii criemianbrocti HJ[ 1192542, Bunanuii MiHic-
TEPCTBOM OCBITH Ta HayKu YKpainu, Tepmin aii 01.07.2022 p

[ukn/piBers BO HPK VYkpainu — 6 piBeHb
QF-EHEA — nepmmii nukin
EQF-LLL — 6 piBenn
[TepenymoBu HasiBHICTB aTecTaTa Ipo MOBHY 3arajbHy CEpEIHIO OCBITY

MoBa BUKJIaJaHHS

YxkpaiHcbka

Tepwmin aii ocBiTHROT
pOrpaMu

Mo HactynHoi akpenuTanii. AkpenuTaiis nepeadadaerbes B 2022 potii.

InTepuer-agpeca noc-
TIMHOTO PO3MIIIEHHS
OCBITHBOI ITPOrpaMu

https://osvita.kpi.ua/ po3nin «OcBiTHI Tporpamm»
http://fmf.kpi.ua

2 — MeTa ocBiTHBOI MpOrpamMu

[TinroToBKa BUCOKOKBaTi(pikOBaHUX (paxiBLiB, 3JaTHUX CTBOPIOBATH Cy4YacHI HAyKOBI 3HaHHS Ta
IHHOBAIIiI{HI TEXHOJIOTI{, 3[aTHUX JI0 OpraHi3allii Ta MPOBEACHHS JOCIiTHIX POOIT, a TAKOX 37a-
THUX PO3B’SA3yBaTH CKJIAAHI 3ajadi 1 mpodjaemMu 3 (Pi3uKHU Ta acTPOHOMII 1 iX 3aCTOCYBaHb, 110
MOB’s13aH1 3 BUKOPUCTAHHSM PI3HUX (QI3UMYHUX MOJIeNIeH Ha 3acajjaX KOHIICTIIT CTAJIOr0 PO3BUTKY
CYCIUJILCTBA Ta 3a0€3MeueHHs IJHOro MicIlsl YKpaiHU B CBITOBOMY CIIBTOBapUCTBI y pi3HUX ce-

pax HayKH Ta TEXHIKH.




3 — XapakTepuCTHKA OCBITHbOI IpOrpamMu

IIpeameTHa 001aCTh.

06 ’exm: (pi3uyHI Ta aCTPOHOMIYHI 00’ €KTH 1 MPOIIECH HA BCIX CTPYK-
TYpHHX PIBHSX Oprasizamii MaTepii BiJ €1eMEHTapHUX YaCTHHOK J0
BcecBiTy, HaifOUTbI 3araabHi 3aKOHOMIPHOCTI, SIKi OMUCYIOTh BJIACTH-
BOCTI, pi3Hi (hopMu pyxy i Oym0oBYy MaTepii Ta (HOpMyIOTH HOBI IPUPOI-
HUYO0-HayKOB1 3HAHHSI.

L[ini nasyanma: MAroTOBKA (HaxXiBIIB, 3MaTHUX PO3B’SI3yBAaTH CKIIAIHI
CrieniagizoBaHi 3a7a4i Ta MpakTH4HI mpodseMu 3 Ppizuku Ta/ado acTpo-
HOMIT y ipodeciiiHiil AisUTbHOCTI a00 y MPOIIeci MOAATBIIOr0 HaB-
YaHHS, 10 XapaKTEePU3YIOThCSI KOMIUIEKCHICTIO 1 HEBU3HAYCHICTIO
YMOB Ta nepeadavyaoTh 3aCTOCYBaHHS IEBHUX TEOPi 1 MeTOiB ¢i-
3WKHU Ta/ab0 acTpOHOMII.

Teopemuunuii 3micm npedmemnoi ooiacmi: 6a30B1 3HAHHS 3arallbHOT
¢bi3uku (MexaHika, KOIMBaHHS Ta XBUJIl, MOJIEKyJIsipHa (pi3uka Ta Tep-
MOJIMHaMIKa, eJICKTPHUKa Ta MarHeTU3M, ONITHKA, aTOMHa (i3uka, (i-
3MKa s7Ipa Ta eJIEMEHTAPHUX YACTHHOK); OCHOB TEOPETHYHOT (Di3HKH
(KJTacMYHA MEXaHiKa, CTaTUCTHYHA (i3UKa Ta TEPMOJMHAMIKA, EJICKT-
pOIMHAMIKa, KBAHTOBA MEXaHIKa); 3arajJbHO1 aCTPOHOMIi, 3arajJpHO1 Ta
TEOPETUYHOI aCTPOQi3UKH, KOCMOJIOT1].

Memoou, memoouxu ma mexnonoeii: Gi3u4Hi i11ei, TiNOTE3H, TEOPii Ta
MOJIEJi, METOJIA EKCIIEPUMEHTABLHUX (DI3UYHHUX Ta ACTPOHOMIYHUX J10-
CIIJKEHb Ta MaTeMaTH4HI METO/IH, 1110 BiAMOBIIAlI0Th TEOPETUIHOMY
3MICTY IPEeIMETHOI 00JIacTi.

Inempymenmu ma ob6naonanusa: Haykosi npunaay s Gpi3UdHUX Ta
ACTPOHOMIYHUX JOCII/PKEHb 1 BUMIPIOBaHb, CIIEIiaTi30BaHe Iporpa-
MHe 3a0e3IeUeHHs!.

OpienTartis OCBITHBOI
porpaMu

OcaiTHBO-TIpOdeEciiiHa

OcHoBHUI Pokyc
OCBITHBOI ITPOrpamMH.

[TinroToBka (axiBiLiB, 31aTHUX PO3B’SI3yBaTH CKJIaJHI CIeEIlali30BaHi 3a-
Jladi Ta IpakTU4HI mpoOneMu 3 Qi3uku Ta/abo acTpoHoMIi y mpodeciiiHii
JISITBHOCTI 200 y MpoIieci MOAAIBIIOT0 HAaBUYAHHS, 110 XapaKTEPU3YIOThCS
CKJIQJIHICTIO 1 HEBU3HAYEHICTIO YMOB Ta Nepe0ayaroTh 3aCTOCYBaHHS IEB-
HUX Teopiil 1 METOAIB (13UKHU Ta/abo acTPOHOMII.

Kirouosi cnoBa: di3uka, acTpOHOMisI, MaTepisi, BCECBIT, KOMIT IOTEPHE MO-
JIeTIOBaHHS (h13MYHUX TTPOLIECIB

Oco0nuBocTi Mpo-
rpamu

B HaBuanbHOMY IpoIieci peaizyeTbcs CUCTEMHUHN MiAXiJ y popMyBaHHI

po¢iIbHO-OPIEHTOBAHUX OCBITHIX KOMIOHEHTIB. HaOyTi 3HaHHS 103BO-

JSI0Th BUITYCKHUKaM OyJyBaTH Kap‘epy B HayKOBO-JOCHIIHMX 1HCTUTY-

TaX, HaBYAIbHUX 3aKJaJlaX, IPOBIAHUX CBITOBUX Ta YKPAaiHCHKUX KOMIIa-

Hisx, IT cTpykTypax.

[Iporpama nependayae 3a;rydeHHs 10 OCBITHBOTO MPoLeCy MpogecioHamiB-
HAyKOBIIIB Ta 1HIIMX CTEHKXOJICPIB.

3n00yBaui BUILOT OCBITH OepyTh y4acTb y CTYJEHTCHKUX HayKOBUX T'ypT-

Kax 1 KOH(QEpeHIisIX MOJIOANX BUCHHX.

4 — TlpuaaTHicTh BUNYCKHUKIB /10 MPALEBJIANITYBAHHS TA MOJAJIbIIOT0 HABYAHHS

[TpunatHicTs A0 mpa-
[[EBJIANITYBaHHS

3rigno [epxasHoro knacugikaropa npodeciit JIK 003:2010 BunmyckHuku
MOXKYTb IPAIfOBAaTH Ha MOCa/IaX:

Koz 311 - TexHIyHMX (axiBli y rany3i Gi3UYHUX HAYK Ta TEXHIKH .

3119 CraxucT-aociifHuK

Kon 33 — ¢axiBii B raimy3i ocBiTH Ta HAaBYaHHS

3340 — daxiBui crienianizoBaHoi OCBITH Ta 1HIII (axiBIli B rary3i OCBITH
Ta HABYAHHS




ITopanpie HaBYaHHSA

[TpaBo MpOJOBKUTH HAaBYAHHS HA JPyromMy(MaricTepcbkoMy) piBHI BUIIO]
OCBITH Ta/ab0 HAOYTTS JOJATKOBHUX KBaTi(hiKaIliid y CHCTEMI MICIISIIUILIOM-
HOI OCBITH.

5 — BUKJIaJaHHA TA OLiHIOBAHHSA

Bukianandsa ta HaB-
YJaHHA

[TpobnemMHO-0OpieHTOBaHE HABYAHHSA 3 HAOYTTAM KOMIIETEHTHOCTEH, 10CTa-
THIX ISl pO3B’sI3aHHS KOMIIEKCHHUX MPpo0JieM y npodeciiiHii ramysi, ke
BKJTIOYAE JIEKL1, IPAaKTUYHI Ta CEMIHAPCHKI 3aHATTS, KOMIT IOTEPHI IpaK-
TUKYMH 1 JJaOOpaTOpHi poOOTH; KYpCOBI POOOTH; TEXHOJIOTIS 3MIIIIAHOTO
HaBYaHHS, IPAKTHKH, i1HPOPMaLiiiHO-KOMYHIKaLiiHI TEXHOIOTI] (e-
learning, oHJIalH-JIEKIIi1, TUCTAHIIHHI KypCH);

OuiHIOBaHHA

[Torounuii Ta CEMECTPOBHI KOHTPOJIb Y BUIJISIII IPE3EHTALlii, 3aJIiKiB, MU~
CbMOBHX 1 YCHUX €K3aMEHIB, CKJIaJIaHHS aTeCTALIIHOTO €K3aMEeHY OLHIO-
IOTHCS BIAMIOBIIHO TO BU3HAYEHUX KPUTEPiiB PeTHHTOBOI cucTemu orti-
HIOBAaHHS

6 — IIporpaMHi KOMNETEHTHOCTI

IHTerpanpHa KoMIie-
TEHTHICTh

31aTHICTh PO3B’A3yBaTH CKJIAIHI 3a/1a4i 1 mpoOieMu 3 Pi3uKu Ta aCTPOHO-
Miil y ipodeciiiHiil AisTTbHOCTI Ta/abo B MpoIIeci HaBYaHHS, 110 Mepeadayae
MPOBEJICHHS IOCIIKEHb Ta/a00 3/11iiCHEHHS IHHOBAIIiH Ta XapaKTepu3y-
€ThCS HEBU3HAUCHICTIO YMOB i BUMOT.

3arajibHl KOMIIETEHT-
HocTi (3K)

3K1.3matHicTh 10 aOCTPaKTHOTO MHUCIICHHS, aHAJII3y Ta CHHTE3Y.

3K2.31aTHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYAIIisIX.

3K3.HaBnuku BUKOpUCTaHHS 1HPOPMALIHHUX 1 KOMYHIKAI[IHHIX
TEXHOJIOT1H.

3K4.3naTtHicTh OyTH KPUTUYHHUM | CAMOKPUTHYHUM.

3K5.3patHicTh npuiiMaTtu OOTPYHTOBAHI PIIIICHHSL.

3K6.HaBuuki MikocoOMUCTICHOT B3aEMO/Iii.

3K7.HaBuuku 3aiiicHeHHs Oe3I1edHOl AisTIbHOCTI.

3K8.3gaTHicTh OIiHIOBATH Ta 3a0e3MeuyBaTH SKiCTh BHKOHYBAaHUX POOIT.

3K9.Bu3HaueHICTh 1 HATIOJETIMBICTD OO0 ITOCTABJICHUX 3aBIAHb 1
B3ATHUX 000B’S3KIB.

3K10.ITparneHHs 10 30epeKeHHs] HABKOJIUIIHbOTO CEPEOBHIIA.

3K11.3aTHicTh AIITH COLIAIBLHO BiAMOBIJAILHO Ta CBIIOMO.

3K12.31aTHICTh CHUJIKYBaTUCS AP KaBHOIO MOBOIO SIK YCHO, TaK 1
IIMCBbMOBO.

3K13.31aTHICTh CHIJIKYBAaTUCS] 1HO3EMHOIO MOBOIO.

3K14.3natHicTh peanizyBaTM CBOi MpaBa 1 OOOB’SI3KM SK UIEHA
CYCIIUJIbCTBA, YCBIJOMJIIOBATH I[IHHOCTI TPOMAaJSHCHKOro (BUIBHOIO
JIEMOKPATUYHOI'0) CYCIIJIbCTBA Ta HEOOXITHICTh HOTO CTaJOro PO3BUTKY,
BEPXOBEHCTBA IIPaBa, MpaB 1 CBOOOI JIFDAWMHY 1 TPOMaIsTHUHA B Y KpaiHi.

3K15.3natHicTh 30epiraTi Ta IPUMHOKYBAaTH MOpaJIbHi, KyJIbTYpHI,
HAaYKOBI I[IHHOCTI 1 JOCSITHEHHSI CYCIIUJILCTBA HA OCHOBI PO3YMIHHS iCTOPIT
Ta 3aKOHOMIPHOCTEH PO3BUTKY MPEAMETHOI 00JIaCTi, X MICIISl Y 3arajibHIN
cHCTeMi 3HaHb IPO MPUPOAY 1 CYyCHITIBCTBO Ta y PO3BUTKY CYCHUIBCTBA,
TEXHIKH 1 TEXHOJIOT1{, BUKOPUCTOBYBATH P13H1 BUIHU Ta (HOPMH PYXOBOi
AKTUBHOCTI JIJIs1 aKTUBHOTO BIJIIOYMHKY Ta BEJICHHS 3/I0POBOTO CIIOCOOY
KHUTTSL.

daxoBi KOMIIETEHT-
HOCTI ceniajabHO-
cTi(PK)

OK1.3HaHHS 1 pO3yMIHHS TEOPETUYHOTO Ta €KCIIEPUMEHTAIBHOTO Oa3ucy
Cy4acHOi (hi3UKH Ta aCTPOHOMI].

@®K2.31aTHICTh BUKOPUCTOBYBATH HA MPAKTHUII 0a30Bi 3HAHHS 3 MaTeMa-
TUKH K MaTeMaTHYHOTO amapary (i3UKH 1 aCTpOHOMIi MTPU BUBYCHHI Ta
JOCIIJDKeHHI (DI3MYHUX Ta aCTPOHOMIYHMX SIBHIL 1 MPOLIECIB.




@®K3.31aTHICTD OLIHIOBATH TOPSIOK BEIMYMH Yy PI3HUX AOCHIHKEHHSX,
TaK caMo K TOYHOCTI Ta 3HAYMMOCT1 pe3yJIbTaTIB.

©®K4.31aTHICTD MpaloBaTH i3 HAYKOBUM OO0JIQJHAHHSAM Ta BHUMipIOBaJIb-
HUMH NIPUJIaJaMH, OOpOOIISITH Ta aHAII3YyBaTH PE3YJbTaTH JOCIIKEHb.

OK5.31aTHICTh BUKOHYBATH OOYMCIIIOBAIIbHI €KCIEPUMEHTH, BUKOPHCTO-
BYBATH YHCEIIbHI METO/H /ISl pO3B’SI3yBaHHS (DiI3NYHUX Ta ACTPOHOMIYHUX
3aJa4 1 MOAeTOBaHHs (PI3UUYHUX CHCTEM.

®K6.31atHicTh MOJIETIOBaTH (PI3UYHI CUCTEMHU Ta aCTPOHOMIYHI SBHIIA 1
MPOLIECH.

®K7.31aTHICTF BUKOPUCTOBYBATH 0a30B1 3HAHHA 3 (DI3MKH Ta aCTPOHOMIT
JUI PO3yMiHHA OYyZ0BHU Ta MOBEIIHKU MPUPOIHUX 1 IITYYHUX 00’ €KTIB, 3a-
KOHIB ICHYBaHHs Ta eBOIIOIIT BeeciTy.

OK8.31aTHICTh BUKOHYBATH TEOPETHYHI Ta EKCIIEPUMEHTAIbHI TOCHi-
JDKEHHSI aBTOHOMHO Ta Y CKJIaJli HAYKOBOi IPYIIH.

®K9.31aTHicTh MpalroBaTy 3 JKepeliaMy HaB4allbHOI Ta HayKoBoi iH(OP-
marrii.

®K10.3naTHicTh CaMOCTIHHO HABUATHUCS 1 OTTAHOBYBATHU HOBI 3HAaHHA 3 (i-
3MKH, aCTPOHOMII Ta CYMDKHHUX TaTy3ei.

O®K11.Po3BuHyTE BiIUyTTS OCOOMCTOI BINOBIaIBHOCTI 332 JOCTOBIPHICTD
pPE3YNBTATIB JIOCIIHKCHbD.

OK12.YcBigomineHHs: npodeciiHuX eTUYHUX acheKkTiB (PI3UYHUX Ta acT-
POHOMIYHUX JOCIIKEHb.

O®K13.0OpienTanis Ha HaWBUIII HAayKOBI CTaHIApTU — OOI3HAHICTH MIOZO
(dyHIaMEHTAIbHUX BIAKPUTTIB Ta TEOPiH, SIKi CyTTEBO BIUIMHYJIM Ha PO3-
BHUTOK (DI3MKH, aCTPOHOMII Ta IHIIMX MPUPOTHUIMX HAYK.

O®K14.3natHicTh 3700yBaTH JOJaTKOBI KOMIETEHTHOCTI Yyepe3 BUOIPKOBI
CKJIaJIOB1 OCBITHBOI NMpOrpaMH, CaMOOCBITY, HeopManbHy Ta iH(popMa-
JIbHY OCBITY.

OK15./loTprMaHHs NPUHIMIIIB aKaJeMIYHOi JOOPOUYECHOCTI pa3oM 3 Ipo-
(eciiiHOI0 THYUKICTIO.

®OK16. 31aTHICTh MOJICTIOBATH Ta JOCHIKYBAaTH TPOIECH MTPUPOIO00XO0-
POHHOTO IPU3HAYEHHSI.

O®K17.3n1aTHiCTh BUKOPUCTOBYBATH CIIELlai30BaHE MporpaMHe 3abe3me-
YeHHs /IS aHai3y OyJb-IKHX (i3UWYHUX MTPOLECIB.

7/ — IlporpamHi pe3y/ibTaTH HABYAHHS

[TPH1. 3HaTH, po3yMiTH Ta BMITH 3aCTOCOBYBAaTH Ha 6a30BOMY PiBHI OCHOBHI IOJIOKEHHS 3araib-
HOI Ta TEOPETUYHOI (PI3UKH, 30KpeMa, KIIACHYHOI, PEIATUBICTCHKOI Ta KBAHTOBOI MEXaHIKH, MOJIE-
KYJIIPHOI (DI3UKH Ta TEPMOJUHAMIKH, €JIeKTPOMAarHEeTU3MY, XBUIbOBOT Ta KBAHTOBOT ONTHKH, (i-
3WKH aTOMa Ta aTOMHOTO sIJIpa JIJIsl BCTAHOBJICHHS, aHATI3Y, TIIyMaueHHsI, TIOSICHEHHS i Kiacugika-
il CyTi Ta MEXaHI3MIB PI3HOMAHITHUX (PI3MYHMX SBUII 1 IPOIECIB s PO3B’A3YBAaHHS CKJIaJHUX
CHeliani30BaHMX 3ajiay Ta MPaKTUYHUX MpobisieM 3 (i3uku Ta/abo acTpoHOMII.

[TPH2.3HaTH 1 po3yMiTH (i3W4YHI OCHOBU aCTPOHOMIYHMX SIBUIIL: aHAJI3yBaTH, TIIyMAYUTH, MOSIC-
HIOBATH 1 Ki1acu(ikyBaTu OyZOBY Ta €BOJIOLII0 acTpoOHOMIUHUX 00’€kTiB BeecBity (mutawer, 3ip,
TUTAHETHUX CUCTEM, TaJJaKTHK TOIIO), a TAKOK OCHOBHI (Di3UUHI IPOIECH, K1 BiIOYBAIOTHCS B HUX.
[TPH3.3HaTH 1 po3yMiTH €KCIIEpUMEHTAIbHI OCHOBU (P13UKH: aHaI13yBaTH, OMMUCYBATH, TIIyMauUTH
Ta MOSICHIOBATH OCHOBHI €KCIIEPUMEHTAIbHI MiITBEPPKEHHS ICHYI0UHX (PI3MUHUX TEOPIiM.
[TPH4.3naTi OCHOBHI aKTyajbHI IpoOsieMu cydacHoi (i3uku Ta actpoHoMii. OIiHIOBATH BILJIUB
HOBITHIX BIJIKPUTTIB HA PO3BUTOK CYy4acHOI (Pi3UKHU Ta aCTPOHOMIi.

[TPHS5.3naTH, aHani3yBaTH 1 MOSICHIOBATH HOBI HAYKOB1 pe3yJbTaTH, OJEpKaHl Y X0l MPOBEIEHHS
(bi3UYHMX Ta aCTPOHOMIYHMX JOCIIKEHb BIIMOBIIHO 70 CrIeniai3arii.

[TPH6.31aTi Ta po3yMiTH HEOOXIIHICTh 30€pEKEHHS Ta TPUMHOKECHHSI MOPAIbHUX, KYJIbTYPHUX
Ta HAYKOBHX IIIHHOCTEH 1 JOCATHEHB CYCIJIbCTBA.




[TPH7.3nati 6a30Bi HABUYKH MPOBEJICHHS TEOPETHUYHUX Ta/ab0 €KCIEPUMEHTAIbHUX HAYKOBHX
JIOCJTIJDKEHDb 3 OKPEMHUX CITCHIaIbHUX PO3aUTiB (Pi3UKK a00 acTpOHOMII, 1110 BUKOHYIOTHCS 1HAMBI-
JyalbHO (aBTOHOMHO) Ta/ab0 y CKJIaji HayKOBOI TPYIIH.

ITPH8.3HaTH 1 po3yMiTH OCHOBHI BUMOTH TEXHIKH O€3IIEKH IIPH MPOBECHHI EKCTIEPUMEHTAITBHIX
JIOCITIJIKEeHb, 30KpeMa MpaBuiia poOOTH 3 IEBHUMHU BUIaMU 00JIaIHAaHHS Ta pEYOBUHAMH, TIPaBUIIA
3aXMCTy TEPCOHAY Bij Jii pI3HOMAaHITHUX YUHHUKIB, HEOC3MEUHUX VIS 3/I0POB’ S JTFOIUHHU.
[TPH9.BwmiTu 3acTocoByBaTH 0a30Bi MaTeMAaTUYHI 3HAHHS, SIKi BUKOPHCTOBYIOTHCS Y (hi3HIIi Ta ac-
TPOHOMIi: 3 aHAITHYHOI T€OMETPIi, JIIHIMHOT aIreOpu, MaTeMaTHYHOTO aHATI3Y, TU(EPEHITIATPHIX
Ta IHTErpaJIbHUX PiBHSHB, TEOPii IMOBIPHOCTEW Ta MATEMAaTHYHOI CTATUCTHKH, TEOPIii rPyII, METO-
JIIB MaTeMaTU4HO1 (13UKH, Teopii GYHKIIIH KOMIUIEKCHOT 3MIHHO1T, MAaTEMaTHYHOTO MOJICITFOBAHHS.
[TPH10.BmiTi mmaHyBaTé AOCTIKEHHS, OOMpPATH ONTUMAJIbHI METOAM Ta 3aCO0M TOCSTHEHHS
METH JJOCIIJKEHHS, 3HaXOAUTH LIUIAXH PO3B’A3aHHS HAYKOBUX 3aBJIaHb Ta BJOCKOHAJIEHHS 3aCTO-
COBaHUX METOJIIB.

[TPH11.BmiTu ynopsiAKOBYBaTH, TIIYMAuUuTH Ta y3arajJbHIOBAaTH OJIepKaHI HAyKOB1 Ta MPaKTHYHI
pe3yabTaTu, pOOUTH BUCHOBKH.

[TPH12.Bmitu npeacTaBiaTu ofiep kaHi HAyKOB1 pe3yibTaTH, OpaTH yyacTb y AUCKYCISIX CTOCOBHO
3MICTY 1 pe3yJIbTaTiB BJIACHOTO HAYKOBOTO JIOCIIIKCHHSI.

[TPH13. Po3ymitu 3B’5130K (pi3uKu Ta/ab0 acCTpOHOMIi 3 IHITMMHU TPUPOAHUIMMU Ta IHKECHEPHUMHU
HayKamH, OyTu OOI3HAHUM 3 OKpeMHMH (BIATOBITHO IO clieliami3allii) OCHOBHUMH HMOHSTTIMH
npukiaaaHoi (izukuM, MaTepiallo3HABCTBA, 1H)KEHepii, XiMii, 010JI0Tii TOIIO, a TAKOXK 3 OKPEMUMHU
00’eKTaMu (TEXHOJIOTIYHUMH IPOLECaMHU) Ta MPUPOJHUMHU SIBUILAMHM, IO € MPEIMETOM JOCIHi-
JDKEHHS THIINX HayK 1, BOAHOYAC, MOXKYTh OyTH npenmeraMu (isnyHuX a0 acTpOHOMIYHHX J10C-
JIJKEHD.

[TPH14.BmiT BUKOPUCTOBYBATH CBOT IPOMAJITHCHKI TpaBa i 000B’SI3KH, SIK YIEHA BUTBHOTO IEMO-
KpPaTUYHOI'O CYCIUIbCTBA, MAaTH HAaBUUKH iX peastizalii, BIICTOIOBAHHS Ta 3aXHCTY.

[TPH15.BmiTu mpamoBaTé i3 Cy4acHOIO OOYHCIIOBATBHOI TEXHIKOIO, BMITH BUKOPHUCTOBYBATH
CTaHJApPTHI NaKeTH MPUKIAAHUX MPOrpaM 1 MporpaMmyBaTH Ha PiBHI, 1OCTaTHLOMY JUIsl peaizaiii
YUCEIHHUX METOIIB PO3B’3yBaHHs (I3MYHMUX 33]1a4, KOMIT FOTEPHOTO MOJICITIOBaHHS (PI3UUHUX Ta
ACTPOHOMIYHUX SBUII 1 IPOLIECIB, BAKOHAHHS OOYHUCIIIOBAJIBHUX €KCIIEPUMEHTIB.

[TPH16.BmiT caMoCTiiHO HaBYaTHCA Ta M1ABUILYBAaTH PIBEHb CBOET KBaMi(ikarlii.
[TPH17.Po3ymiTH icTOpito Ta 3aKOHOMIPHOCTI PO3BUTKY (PI3MKH Ta aCTPOHOMIi

[TPH18.BmiTu BiAlIyKoBYBaTH MOTPiOHY 1HPOPMAILIIO B JPYKOBAaHUX Ta €JIEKTPOHHUX JKEpesax,
aHaJli3yBaTH, CHCTEMATU3yBaTH, PO3YMITH, TIyMauyUTH Ta BUKOPUCTOBYBATH i1 /Ul BUPILIEHHS Ha-
YKOBHX 1 MPUKJIAJIHUX 3aB/IaHb.

[TPH19.Bmitu nosicHuTH Micuie (hi3MKH Ta aCTPOHOMIT y 3arajibHiid CUCTEMI 3HaHb MPO MPUPOLY 1
CYCIIUIBCTBO, Y PO3BUTKY CYCIJIbCTBA, TEXHIKU 1 TEXHOJIOTH Ta y OpMyBaHHI Cy4yaCHOT'O HAyKoO-
BOT'O CBITOTJISATY.

[TPH20.Bonoitu nep>kaBHOIO Ta IHO3€MHOIO MOBaMU Ha PiBHI, JIOCTATHROMY JIJISl YCHOTO 1 TTUCH-
MOBOTO NMpodeciifHOro CHUIKYBaHHs Ta MPe3eHTallii pe3yIbTaTiB BIaCHUX JOCIIKEHb
[TPH21.BmiTi camMOCTIHO TIpUiMaTH PIIICHHS CTOCOBHO CBOEI OCBITHBOI TpaekToOpii Ta mpode-
CIIIHOTO pO3BUTKY

[TPH22.Po3ymiTH OCHOBH1 NMPUHIMUIIH 3J0POBOTO CIIOCOOY JKUTTS Ta BMITH iX 3aCTOCOBYBATH IS
HiATPUMKH BJIACHOTO 3/10pOB’s Ta Mpare31aTHOCTI.

[TPH23.306epiratu Ta NpUMHOKYBaTH MOpPaJibH1, KYJbTYpHI Ta HAYKOBI IIIHHOCTI 1 TOCSITHEHHS CY-
CHIIBCTBA.

[TPH24.BmiTi BUKOPUCTOBYBATH 3HAHHS 3 TEXHIKU O€3MEKH MTPU MPOBEACHHI €KCIIEPUMEHTATbHUX
JIOCITIJIKEeHb, MPAaBUIIa 3aXUCTY NEPCOHANY Bij 111 YNHHUKIB, HEOE3MEUHHX JUISl 3/10pOB’ S JTIOAUHH.
[TPH25.BmiT MpOBOAUTH TEOPETUYHI a00 €KCIIEPUMEHTAIbH1 HAYKOBI1 JOCIIPKEHHS 110 BUKOHY-
IOTHCS IHIUBIAYaJIbHO 200 Y CKJIai HAyKOBOI TPYIIH.

[TPH26. Po3ymiTu 3HaueHHs (13MYHUX JOCTIIKEHb i 3a0€3MeYeHHs] CTajIoro

PO3BUTKY CYCHIbCTBA.

[TPH27. Bwmitu anamizyBaTd, NpPOTHO3YBaTH Ta OIIIHIOBATH OCHOBHI €KOJOTIYHI AacHeKTH




3arajibHOTO BILUTUBY POMHCIIOBO-TEXHOJIOTTYHOT NisIIBHOCTI JIFOJICTBA, @ TAKOXK OKPEMUX (Pi3UUHUX
1 aCTPOHOMIYHUX SIBUII, HAYKOBUX JIOCIIKEHD Ta IIPOLIECIB (MMPUPOIHUX 1 TYYHHUX ) HA HABKOJIH-
IIHE TIPUPOIHE CEPEIOBHILE Ta HA 3/10POB’ S JIOAUHHU.

8 — PecypcHe 3a0e3neveHHs peajizanii mporpamMu

Kanpoge 3a0e3neuenns

BinmoBigHO 10 KapOBUX BUMOT IIIOI0 3a0€3MEYCHHS TPOBAKEHHS
OCBITHBOI JisIbHOCTI 17151 BifgmoBigHoro piBHsa BO, 3atBepmkennx [oc-
taHoBoto Kabinery MinictpiB Ykpainu Bix 30.12.2015 p. Ne1187 B unn-
HI pefaxiii, 3aJrydeHHs 10 BUKJIQIaHHS HAYKOBIIIB Ta MPAKTHKIB.

MarepiajibHO-TEXHIYHE
3a0e3IeYyeHHs

BiamoBigHO 10 TEXHONIOTTYHUX BUMOT IIO/I0 MAaTePialbHO-TEXHIYHOTO
3a0e3meYeHHs OCBITHBOI AISUTBHOCTI BiAmoBigHOTO piBHSA BO, 3aTBEpmKe-
Hux [Tocranosoro Kabinery MinictpiB Ykpainu Big 30.12.2015 p.
Nel187 B unHHIN penakilii, a TAaKOX criermiani3oBane (i3ndHe 1adoparo-
pHE o0JsiaiHaHHS.

Indopmariitne Ta Ha-
BYATbHO-METOIHYHE
3a0e3neYcHHS

BianoBiiHO 0 TEXHOJIOTTYHMX BUMOT IIOJI0 HABYAJIHHO-METOIUYHOTO Ta
iH(pOopMaLIHHOTO 3a0€3NeUeHHS OCBITHBOI JISUTBHOCTI BIAIOBITHOTO Pi-
BHa BO, 3arBepmxenux [loctanoBoro Kabinery MiHicTpiB YKpainu Bij
30.12.2015 p. Ne1187 B ynHHIN pegaxiiii.

9 — AkageMiuHa MOOLILHICTE

HamionanbHa xpenu-
THA MOOUIBHICTE

MOXIIMBICTh YKIIAJIaHHS YO/ PO aKaJIeMiuHy MOOIJIBHICTB Ta PO MOo-
IBifHE TUIJIOMYBaHHSI

MixHapo Ha Kpeau-
THA MOOUIBHICTH

MOKIJIMBICTh YKJIQJICHHSI YTOJ PO MDKHAPOJIHY aKaJeMiuHy MOOLTb-
HicTh (Epazmyc+ KA1), nmpo moxBiiiHe AUTUIOMYBaHHS, PO TPUBAITI MiXK-
HapOJIHI MPOEKTH, SAKi nepe10avyaroTh BKIFOUYCHE HABYAHHS CTY/ICHTIB.

HaByanHs iHO3eMHUX
3100yBadiB BUIIOT
OCBITH

MOXIMBICTh BUKJIQJIaHHS YKPATHCHKOO MOBOIO y TpyIax 3arajibHOI ij-
TOTOBKU 200 aHTJIHCHKOI0 MOBOIO 3 3a0€3MEUeHHSAM BUBUCHHS YKpaiHCh-
KOT MOBH K 1HO3EMHOI
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2. IEPEJIK KOMIIOHEHTIB OCBITHBOI IPOI'PAMU

. . . . . ®dopma -
KommoneHnTH ocBiTHROI porpaMu (HaBYabHI AUCHUILTIHY, Kyp- | KinbkicTs
Konm u/n . A . CYMKOBOTO
COBI TIpOeKTH (POOOTH), MPAKTUKH, KBasi(ikarlifHa podoTa) KpPEIINTIB
KOHTPOJIIO
1 2 3 4
1. HopmaTHBHi OCBiTHi KOMIIOHEHTH
1.1 HuxJj 3arajJibHoOI MiATOTOBKH
301 KynbTypa HayKOBO - TEXHIYHOT'O MOBJIEHHS (axiBIs 2 3aJiK
302 IcTopist HAYKH Ta TEXHIKU 2 3aJiK
303 OCHOBH 3/TOPOBOTO CIIOCOOY JKUTTS 3 3aITiK
304.1 IIpakTuanmii Kypc iHo3eMHOi MoBH. YacTuHa 1 3 3aUTIK
304.2 IIpakTuaamii Kypc iHo3eMHOi MoBH. YacTuHa 2 3 3aUTIK
305 Indopmariiiina 6e3neka 2 3alTiK
[MpakTH4HUE Kypc iHO3eMHOT MOBH podecitHOro CrpsIMyBaHHSI. .
306.1 3 3aJiK
YactuHa 1
[TpakTn4HUi Kypc iHO36MHOT MOBH NPO(eciiiHOro CpsSMyBaHHS.
306.2 p yp pod PAMY 3 eKk3aMeH
YactuHa 2
307 BXK]I Ta nuBIIbHUH 3aXUCT 2 3aJIK
308 Beryn no dimocodii 2 3aITiK
309 Exomoriuna 0e3neka imkKeHEpHOI TisUTbHOCTI 2 3aUTIK
1.2 Iuka npodeciiiHoi MiATOTOBKH
Indpopmaruka ta nporpamyBanHs. Yactuna 1. MoBa mporpamy-
I101.1 (op porpamy porpamy 4 eK3aMeH
BaHHs Python
I101.2 Indopmarnka Ta mporpamyBanss. Yactuna 2. MoBa mporpamy- .
4 3K
BanHs C++
I101.3 IndopmaTuka Ta mporpamyBanns. Yactuna 3. MoBa nporpamy- .
4 3aITiK
BaHHs C++
I101.4 IadopmaTuka ta mporpamysanHs 4. O6'eKTHO-OpiEHTOBaHE MPO- 4 -
rpamyBaHHs. MoBa nporpamyBanns C#
1102 Hapucna reomerpis Ta KoMIl 10TepHa rpadika 5 3aJiK
Maremarnunnii ananiz. Yacruna 1. ludepennianshe ta iHTerpa-
1103.1 " R A (b per p 4 eK3aMeH
JIbHE YKCIEHHs QYHKIINA oJHi€l 3MiHHOT
1103.2 Marematnunuii anani3. Yactuna 2. Jludepenuianbue Ta iHTerpa- 5 eK3AMEH
JIbHE YHCIeHHs QYHKIIiH 6araThoX 3MiHHUX
1103.3 Maremarnuynnii ananiz. Yactuna 3. Psau. [aTerpan ta nepetBo- 4 -
penns Dyp'e
1104 JudepenuianpHi Ta iHTErpasibHi piBHSIHHSA 5 eK3aMeH
105 OCHOBHM BEKTOPHOI'O Ta TEH30PHOTO aHAaJI3y 5 €K3aMeH
1106 AHaJliTHYHA reoMeTpisl Ta JIiHiiHa anredpa 5 eK3aMeH
1107 Beryn 5o crientianbHOCTI 5 3aI1K
1108 JlnckpeTrHa MmaTeMaTHKa 5 3aJiK
1109 CrieriasibHi PO3/IiJIM MATEMATUYHOTO aHATI3Y 5 €K3aMeH
Metonu mMaremarnanoi disuku. Yactuna 1. Merton Biiokpem-
[1010.1 A ¢ L BUIOKD 4 €K3aMeH
JICHHS 3MIHHHX
[1010.2 | Metoau marematn4noi ¢pisuxu. Yactuna 2. [loGynosa ¢pyHkii 3 salTix
['pina.
[IO11.1 | 3aranpHa dizuka. Yactuna 1. Mexanika 8 eK3aMeH
[1011.2 | 3aranbHa ¢isuka. Yactuna 2. MonekyssipHa dizuka 7 €K3aMeH
[1011.3 | 3aranpHa ¢isuka. Yactuna 3. Enexkrpuka Ta MarHeTusm 8 €K3aMeH
[1011.4 | 3aranbHa disuka. Yactuna 4. OnTuka 6 €K3aMeH
[1O11.5 | 3aranpHa dizuka. Yactuna 5. Dizuka aroma 6 eK3aMeH
I1011.6 | 3aranpHa (izuka. YactuHa 6. di3uka sijapa Ta eIeMEHTapHUX Yac-
5 €K3aMeH
THHOK
[1012.1 | Teopernuna dizuka. Yactuna 1. Knacuyna mexaHika 6 eK3aMeH
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[1012.2 | Teopernuna dizuka. Yactuna 2. Enekrpoannamika 6 €K3aMeH
0123 TeopeTHqHa (izuka. ‘hcmga 3. KsanToBa mexanika 1. Hepems- 4 eK3AMEH
TUBICTChbKa KBAaHTOBA MEXaHiKa
[1012.4 | Teoperuuna ¢izuka. Yactuna 4. TepmoauHaMika Ta CTATUCTUYHA 45 CK3AMCH
¢izuka 1. OCHOBHI NPHUHIMIN CTATUCTUKHU Ta TEPMOAWHAMIKH '
0125 Teopernuna c1)i.31/11<a. Yactunab. KBanToBa mexanika 2. KBaHToBa 35 saTix
€JIEKTPOAMHAaMIKa
I1012.6 | Teopernuna ¢izuka. Yactunab. TepmMonuHaMika Ta CTATUCTUYHA 3 eK3AMEH
¢izuka 2. CTaTHCTHKA Ta TEPMOAMHAMIKA B CKJIAJHUX CUCTEMax
Mo13.1 KOMH'}OTe'pHe MOJIENIOBAHHS B q)i3ngi. Yactuna 1. YncenwHi Me- 6 eK3AMEH
TOJIM PO3B'SI3KY AM(epeHLialIbHIX PiBHSIHb
[1013.2 | Komr'torepre moaentoBanHs B ¢pisuni. Yactuna 2. Mogaento- 3 eK3AMEH
BaHHsI KOJICKTUBHHUX SIBHII B 0araTo4acCTMHKOBHX CHCTEMax
11014 IlenaroriuHa npakTHKa 6 3aJIiK
2 BubGipkoBi 0CBiTHi KOMIOHEHTH
2.1 Iuka 3arajabHoi nigroroBku(Budipkosi nucummiiinu 3 3Y karaJgory)
3B1 Ocgitniii kommoneHT 1 3Y-Karanory 2 3aiK
3B2 OcsitHi#t kommoneHT 2 3Y-Karanory 2 3aITiK
2.2 Huxa npodeciiinoi miaroroBxu
(BuOipkoBi iucuniinu 3 ¢pakyJbTeTChbKOIr0 KaTajory)
IB 1 OcgitHili kommoneHnt 1 @-Karanory 4 3aiK
I1B 2 OcgitHiii kommnoneHt 2 ®-Karanory 4 3aiK
I1B 3 OcsitHilt kommoneHT 3 P-Katamory 4 3aITiK
I1B 4 OcaitHiit komnoneHT 4 ®-Karamory 4 3aUTIK
I1B 5 OcgitHili kommonent 5 @-Karanory 4 3aJiK
I1B 6 OcgitHili kommoneHT 6 @-Karanory 4 3aiK
I1B 7 OcsitHilt kommoHeHnT 7 @-Katamory 4 3aITiK
IIB 8 OcgitHili kommoneHT § @-Karanory 4 3aITiK
I1B 9 OcgitHili komnoneHt 9 @-Karanory 4 3aITiK
I1B 10 OcgitHil kommoneHT 10 d-Karanory 4 3aJiK
1B 11 OcgitHil kommoneHT 11 ®d-Karanory 4 3aJiK
I1B 12 OcgitHi#l komnoneHT 12 d-Karasory 4 3aITiK
I1B 13 OcgitHi#i komnoneHT 13 ®d-Karasnory 4 3aITiK
I1B 14 OcgitHil komnoneHT 14 ®-Karanory 4 3aJiK
3araabHuii 00cAT 000B’I3KOBUX KOMIIOHEHTIB: 180
3arajabHuii 00cAT BUOIPKOBHX KOMIIOHEHTIB: 60
O0cAr oCBiTHIX KOMIIOHEHTIB, 110 3a0€3MeYYI0Th 3100YTTH KOMIIETEHT- 180
HocTeil Bu3HaYeHux CBO
3ATAJIbHUN OBCSI OCBITHLOI NIPOT'PAMHU 240
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Indopmaraka Ta
IporpamMyBaHHN

JEckpeTHa
MaTEMAaTHKA

2 cemecTp

IndopmaTaxka Ta
[pOrpaMyBaHHA

3 cemecTp

Indopmaraka Ta

TIpOrpaMyBaHHA

3. CTPYKTYpPHO-JIOTiYHA cXemMa

IndopmaTaka Ta

IpOrpaMyBaHHA

S cemecTp

OcsiTHi#

6 cemecTp

Komm'rorepae

KOMITOHEHT 1
D-Karano

g MOJCIIOBAHHA B

Hapucra
reoMETpiA T2
KOMIT'IOTEpHA

rpadika

AnamTauHa
reoMeTpiA Ta
JiHiiHA anrebpa

IcTopin HaykH Ta

OcHoBH BeKTOP.

Ta TEH30PHOTO

Meromm
MATEMATHYHOL

Meronu

MAaTEMATHIHOL

OcpiTHIH
KOMIIOHEHT 2
®-Karano

TEXHIKH

Jubepermansai
Ta IHTErpanbHl

Exonoriasa
Oesncka
{EDKCHEPHO1
JILIBHOCTL

OcsiTHIH

IHo3eMHa MOBa

OcHoBH
3/I0POBOTO
crocoOy XuTTA

IHo3eMHa MOBa

OcHoBH
3/10pPOBOTO
cHoco0y XHTTA

IHO3eMHa MOBa

OcsiTHiN
KOMIIOHEHT 1

KOMITOHEHT 2
3V-Karano:

IHo3eMHa MOBa

OcpiTHIH

KOMITOHEHT 3
®-Karano

OcgiTHiH
KOMIIOHEHT 4
®-Karamory

Indopmamiina
besmexa

Iro3emMHa MOBa

KOMITOHEHT 5
®-Karano

OcsiTHIiH

Teopermana
¢izuxa. KsanTosa
MEXAHIKA-2

Teoperaana
(izmka.
Tepmopuaamika
Ta crar.¢izmEKa -1

KOMITOHEHT 6
®-Karano

OcaiTHIN
KOMIIOHEHT 7 ®-
Karanory

OcaiTHIH
KOMITOHEHT 9
®-Karanory

8 cemecTp

Komm'rorepae
MOJICIIFOBAHHA B

Ileparorigaa

OpaKTHKA

OcaiTHIH
xoMmmoHeHT 11
®-Karano

OcsiTHIH
KOMIIOHEHT 13
®-Karano

Teoperuana
(izuxa.
TepmopuHaMmika
Ta cTar.Qi3HKa -2

OcsiTHil
KOMIIOHEHT 14
®-Karanory

OcsiTHiH
KOMITOHEHT 8
®-Karano

OcsiTHIH
xoMmmoHeHT 10
®-Karano!

OcsiTHIH
KOMIIOHEHT 12
®-Karano

Iso3eMHEa MOBa

npog.

IHO3eMHa MOBa

3V-Karano

IHO3eMHa MOBa




4. POPMA ATECTAIIII 3JOBYBAYIB BUIIIOI OCBITH

ArtecTarris 3100yBadiB BUIIOT OCBITH 3a OCBITHBOIO ITPOTrpaMolo crienianbHocTi 104-
®di3uKa Ta aCTPOHOMISI 3IMCHIOETBCS Y (OPMI aTECTAIlIMHOTO €K3aMEHY Ta 3aBEepIIry-
€THCSI BUJAYCIO IOKYMEHTA BCTAHOBJICHOTO 3pa3Kka Mpo MPHUCYHKEHHS HOMY CTymeHs 0a-
KaJlaBpa 3 MPUCBOEHHSM KBamidikalli: 6akagaBp 3 (i3UKH Ta aCTPOHOMIT 32 OCBITHBOIO

nporpamoro «Komi'torepae MoaentoBaHHs (DI3UIHUX MPOTIECIBY.
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5. MATPUILIS BIAMTOBIAHOCTI IPOTPAMHUX KOMIETEHTHOCTEN KOMIIOHEHTAM OCBITHBOI
HNPOI'PAMHA

— (o] o < Vel el o~ =] =)} — [o\] o < v o o~ [=%e] [} S - S « :
2| 8| 8| 8| 2| 8| 8| g| 8| 2|l gl e |l el el e et
3K 1 + + + + + + + + + + + + + + + +
3K 2 + + + + + + + + + + + + + +
3K3 + + +
3K 4 + + + + +
3K 5 + + + + + + + +
3K 6 + + + + + + + +
3K 7 + + + +
3K 8 + + + + +
3K 9 + + + + + +
3K 10 + + +
3K 11 + + + + + + + +
3K 12 + + +
3K 13 + +
3K 14 + + +
3K 15 + + + + +
DK 1 + + + +
DK 2 + + + + + + + + + + + +
DK 3 + + + + +
DK 4 + + + +
DK 5 + + +
DK 6 + + + + + + + + + +
OK 7 + + + + + + +
DK 8 + + + + + + +
DK 9 + + + + + + + + + +
OK 10 + + + + + + + + + + + + + + +
DK 11 + + + + + +
DK 12 + + +
@K 13 + + + +
DK 14 + + + + + +
DK 15 + + + + +
DK 16 + + + + + +
DK 17 + + + +




6. MATPULIA 3ABE3IIEYHEHHS ITIPOI'PAMHUX PE3YJIBTATIB HABYHAHHSA BIAITIOBIITHUMHA

KOMIIOHEHTAMM OCBITHBOI IPOI'PAMU

301

302

303

304

305

306

307

308

309

o 1

110 2

110 3

1o 4

o 5

1o 6

o7

1o 8

o9

10 10

o 11

10 12

110 13

110 14

IIPH 1

+

+

+

IIPH 2

IIPH 3

+

I1IPH 4

+ |+ |+ |+

IIPH 5

++ |+ |+ ]+

++ |+ |+ ]+

IIPH 6

IIPH 7

IIPH 8

TIPH 9

ITPH10

ITPH11

+ |+ |+ [+ |+

ITPH12

ITPH13

+

ITPH14

IMPH15

ITPH16

ITPH17

TTPH18

ITPH19

+ |+ |+ [+

ITPH20

TIPH21

TTIPH22

IMPH23

I1PH24

ITPH25

ITPH26

IMPH27

16



