MIHICTEPCTBO OCBITH I HAYKH YKPAIHU
JIbBiBCchbKHII HalliOHAJIbHMI YHiBepcuTeT iMeHi IBana ®@panka
MexaHiko-MaTeMaTHYHHH (PaAKyIbTET
Kadenapa maTeMaTH4HOI CTATHCTHKH i TudepeHIiaIbHUX PiBHAHD

3aTBep/aKeHo
Ha 3acijaHH1 Kadeapu MaTeMaTUYHOL
CTaTHCTUKH 1 JU(epeHL1aJIbHIX PIBHIHb
MEXaHIKO-MaTeMaTUYHOTO (aKyJIbTeTy
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Ha3sBa
JTUCIHUILIIHA

CroxactuyHi 1udepeHuiajabHi piBHIHHA

Anpeca
BUKJIATAHHA
JTUCHHUILIIHUA

ByJ. YHiBepcuteTchka 1, M. JIbBiB, 79000

dakyabTeT TA
kadenpa, 3a
AKOI0
3aKpimieHa
JUCIHUILIIHA

MexaHiKo-MaTeMaTUYHUHN (aKyIbTET
Kadenpa maremaTraHOi CTATUCTUKH 1 TU(EpeHIIaTbHUX PIBHSHb

I'any3b 3HaHb,
mu@p Ta Ha3Ba

11 - MaremaTuka Ta CTATUCTHKA
111 — Maremartuka

CHeuniajabHOCTI
Bukaanaui Byrpiii Oser MukoJaiioBu4, JOKTOp (i3UKO-MaTeEMaTUYHUX HayK, Ipodecop,
JTUCIHUILTIHA 3aBiayBad KadeaIpu MaTEMAaTUIHOI CTATUCTHUKH 1 U EPEHITIATbHUX PIBHIHb
KonrakTHa oleh.buhrii@Inu.edu.ua
ingopmanis
BHKJIAAa4iB
Koncyabranii 3 | Koncynpranii B JeHb NPOBEICHHS JIEKUINH/MPAKTUYHUX 3aHATH (3a momepen-
NUTAHDL HBOIO JTOMOBJICHICTIO):
HABYaHHA MO | ayn. 267, ronoBuuil koprnyc JIHY im. 1. ®panka,
JTUCIMILTiHI ByJ. YHiBepcuteTchka 1, M. JIbBiB, 79000
BiI0YBaKOThCA
Cropinka kypcey | https://new.mmf.Inu.edu.ua/course/sde-111-matematyka ;

https://e-learning.lnu.edu.ua/course/view.php?id=5067

Indopmanis npo

Hucnummina  “CroxacTudHi  nudepeHIiaibHl  pIBHSIHHSA € HOPMATHUBHOIO

AUCHHILIIHY JTUCIUILTIHOI 3 cremianbHocTi 111 Marematuka aiis OCBITHBOI MpoTrpamMu
“Komm'toTepHuil aHami3 MaTeMaTHYHUX MOJCICH ’, sIka BUKJIAAAETHCI B 7-My
cemecTpi B 00cs31 4-0x kpeauTiB 3a €Bpomnelickkoro Kpenutao-Tpancheproro
Cucremoro ECTS.

Kopotka Kypc po3pobrneHo misi 03HaHOMIIEHHS! CTY/JCHTIB 3 OCHOBHUMH TMOHSITTSIMH Ta
aHoOTAIlif METOJaMH PO3B’SI3yBaHHs CTOXAaCTUYHUX MU(dEpeHIliaJbHUX PIBHSIHB Ta 3a/1a4

JUCIHMILTIHT st HAX. HaOyTi 3HaHHA MOXKHA BHUKOPUCTAaTH TMPH MATEMaTHYHOMY

MOJICJTFOBaHHI MPUPOJIHUX Ta COLIATIbHO-EKOHOMIYHHUX MPOIIECiB

Meta Ta wmiJjai

Mema: HajaT¥ CTyJEHTaM OCHOBHI MOHSTTS Ta METOJIU TEOpPil CTOXaCTUYHUX

JUCIHMILTIHA nudepeHIiaTbHUX PIBHSHD
Lfini: 3a0e3meynTH 3HAHOMCTBO CTYJEHTIB 3 BJIACTUBOCTAMHU (YHKLINA 3i
3HaYEHHSIMU B 0AaHAXOBHX IMPOCTOPAX, BUKIACTH OCHOBHI MOJIOKEHHS Teopii
BUMAJIKOBUX TIPOIECIB 3 HEMEPEepBHUM YacoM, TeOpil CTOXaCTUYHHX
nrdepeHIaTbHUX PIBHIHD
Jliteparypa nas | 1) Byrpiit O.M. Iapaboniuni eéapiayivni nepisnocmi: Texer nexiii. — JIbBiB:
BHBYEHHS Bumaganunii nientp JIHY imeni IBana ®panka, 2005.
AUCHUILTIHH 2) Jlonymanceka [.I1., Byrpiit O.M., Jlonymancekuii A.O. Jughepenyianvhi

pieHsaHHA ma pieHaAHHA mamemamuydnoi ¢izuxu.: [linpyunuk. — JIbBiB: BUIaBEIb
Ywxukos L.E. (1-e Bunanna: 2012) 2-e suganns: 2017.

3) byrpiii O.M. Cmoxacmuuni Ougpepenyiarvni piensnnsa: EnekTpoHHUR
KOHCHEKT  JIeKUIMHMX Ta MpakTWUYHUX  3aHATe. — JIeBiB, 2021.
https://new.mmf.Inu.edu.ua/course/sde-111-matematyka .

4) Evans L.C. An introduction to stochastic differential equations. — Berkeley:
American Mathematical Soc., 2012.
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5) Gihman I.I., Skorohod A.V. Stochastic Differential Equations. Springer-
Verlag, New York, 1972.

6) Kunze M. Stochastic differential equations, Lecture Notes, University of
Ulm, 2012.

7) Mokin B.I., Mokiu B.B., Mokin O.b. @yukyionanenuii ananiz, aoanmosanuil
00 NPUKIaOHUXx 3a0ay 6 2any3i IHQOPMAyiliHuUX mexHo102i: HaBYAIbHUN
nociouuk. Binaung: BHTY, 2020.

8) Applebaum D. Lévy processes and stochastic calculus. Cambridge
University Press, Cambridge, New York, Melbourne, Madrid, Cape Town,
Singapore, Sdo Paulo, 2009..

9) Pardoux E. Stochastic Partial Differential Equations. An Introduction.
Springer Briefs in Mathematics. Springer Nature Switzerland AG, 2021.

10) Toii T.I1., Maxueit O.B. Jugepenyianvui piensinmns: HaBdaIbHUN MOCIOHUK.
IBano-®pankiscek: [THY im. B. Credanuka, 2021.

O0csar kypey 3araneHuii o6csr: 120 romuH. AyautopHux 3aHATh: 80 rox., 3 HuUX 48 ron.
JEKIINHUX Ta 32 roIMH NMPAaKTHYHUX 3aHATh. CaMoCTiiHOT poboTu: 40 rou.
OuikyBani VY pe3ynbTaTi BUBYEHHS JAHOTO KYPCY CTYAEHT MOBUHEH:
pe3yJabTaTH 3HATH!
HABYAHHA dbopMyIIOBaHHS OCHOBHHX 334ad I CTOXacTUYHHUX JAuepeHwianbHuX

PIBHSIHB TIEPIIOTO 1 BUIIUX MOPSJIKIB, CHCTEM CTOXaCTUYHUX JAU(PEPECHITIATBHUX
pIBHSHb, YMOBHM ICHYBaHHS, €IHMHOCTI Ta HEMEPEPBHOI 3aJeKHOCTI Bij
MOYATKOBUX JIAHUX TXHIX PO3B’S3KiB, IOBEJACHHS TEOPEM X KOPEKTHOCTI;
BMITH:

PO3PI3HATH THUIH CTOXAaCTUYHUX AU(DepeHIiabHUX PIBHSAHB MEPILIOTO MOPSIKY,
CHCTEM CTOXaCTHMYHHMX JIU(EpeHIiaIbHUX DPIBHAHb, 3HAXOMUTH iXHI 3arajbHi
PO3B’SI3KH, 3HAXOJUTH PO3B’SI3KU 3aj7a4 JJISl CTOXaCTUYHHX JUDepeHIiabHUX
pIBHSHBb Ta iXHIX CHCTEM, TEpepaxoBYBAaTH CTOXACTHYHI AMQepeHmiand npu
3aMiHax 3MIHHUX, Oy yBaTH €KCITIOHEHTH MAaTpPHIlh 31 CTAIMMH KOeQilliEHTaMH,
MEPEeBIPITH YMOBU KOPEKTHOCTI 3a7ad JJIsi CTOXACTUYHHX TU(EPECHINATBEHUX
PIBHSIHB Ta IXHIX CHCTEM.

[Ticna ycminmrHOTO 3aBEepIICHHS KypCy CTYACHT Mae€ HaOyTH Taki 3arajibHi
kommneTeHTHOCTI (3K) Ta cnenianabhi (paxosi) komnerenTHocTi (CK):

3K-1 3gaTHicTh 10 a0CTPaKTHOT'O MUCIICHHS, aHAJIi3y Ta CHHTE3Y;

3K-3 3naHHs 1 pO3yMiHHS IPeIMETHOI 007acTi Ta mpodeciiHOT MisTbHOCTI;
3K-7 31aTHICTh YYUTHCS 1 OBOJIOIIBATH CYYaCHUMHU 3HAHHSIMU;

3K-9 3natHicTh npuiiMaTi OOTPYHTOBAHI PIllICHHS;

CK-1 3pmarnicTh ¢opMynoBaTH MpoOJEMH MaTEMaTHYHO Ta B CHUMBOJIBHIN
(dbopMi 3 METOFO CIIPOIIEHHS TXHBOTO aHAII3y U PO3B’SI3aHHS;

CK-2 3patHICTh TMOJaBaTH MaTeMaTHYHI MipKyBaHHS Ta BUCHOBKH 3 HHUX Yy
dopmi, mpumaTHIA JUIS IUIBOBOI ayAaMTOpii, a TaKoX aHali3yBaTH Ta
00roBOprOBaTH MaTeMaTHYHI MIpKYBaHHS IHIIUX OCI0, 3aJy4eHUX JI0
PO3B’si3aHHs Ti€l caMmoi 3a1aui;

CK-3 3paTHicTh 3mIMCHIOBATH MIPKyBaHHS Ta BHUOKPEMIIIOBATH JIAHITFOKKHU
MipKyBaHb y MaTeMaTHUYHUX JOBEJICHHSIX Ha 0a3l aKCIOMaTUYHOTO MiIXOIy, a
TaKOXk PO3TAlIOBYBATH iX Yy JIOTIYHY IOCIIIOBHICTh, Y TOMY YHCII BIAPI3HATH
OCHOBHI 171€1 BiJ AeTajgel 1 TEXHIYHUX BUKJIAI0K;

CK-4 3natHicTh KOHCTpYIOBAaTH (hOpMaJIbHI JOBEACHHS 3 aKCIOM Ta TMOCTYJaTiB
1 BiAPI3HATH MpaBIONOAIOHI apryMeHTH Bi (popManbHO O€310raHHUX;

CK-8 3pmatHicTh A0 aHami3y MAaTeMAaTHYHUX CTPYKTYp, Y TOMY YHCI 10
OILIIHIOBAaHHS  OOIPYHTOBAHOCTI ¥  eeKTUBHOCTI  BUKOPHCTOBYBAHHX
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MaTEMAaTUYHUX ITiXO0/IIB,

13100yTH Taki mporpamHi pe3yjabTatn HaBpuanus (PH):

PH-1 3natu OCHOBHI e€Tamu iCTOPUYHOTO PO3BUTKY MAaTEeMaTHYHHX 3HAHB 1
napajurM, po3yMiTH CydacHi TEHAEHI] B MaTeMaTHIl;

PH-3 3natu mnpuanmunu modus ponens (MpaBUiIO BHBEACHHS JIOTTYHHX
BUCIIOBMIOBaHb) Ta modus tollens (moBeneHHS Bix CyNpOTUBHOTO) 1
BUKOPUCTOBYBAaTH YMOBH, (DOpPMYJIIOBaHHS, BUCHOBKH, JOBEJCHHS Ta HACIIJIKU
MaTeMaTUYHUX TBEP/KEHb;

PH-10 Po3p’s3yBatu 3ajmaui NOpUJATHUMU MaTeMaTUYHUMU METOaMH,
NEepeBIPATH YMOBM BUKOHAHHS MAaTeMaTHMYHHX TBEPIKEHb, KOPEKTHO
MEPEHOCUTH YMOBHM Ta TBEPPKCHHS HA HOB1 KJacu 00’ €KTIB, 3HAXOIUTH U
aHali3yBaTW BIAMOBIIHOCTI MK TOCTAaBICHOK 3a/lader0 W BIJOMUMU
MO/IEIISIMHU;

PH-11 Po3B’a3yBaTH KOHKpETHI MaTeMaTHuHi 3ajadi, sKi COpMYyJIbOBaHO Yy
(dhopmatizoBaHOMY BUIJISII; 3/IIMCHIOBATH 0a30B1 MEPETBOPCHHS MAaTEMAaTHYHUX
MOJICIEH;

PH-17 3natu TeopeTHyHi OCHOBM 1 3aCTOCOBYBaTH OCHOBHI METOAU TeOpii
HMOBIpHOCTEH, Teopii BUMIAJKOBUX MPOLECIB 1 MaTEMAaTUYHOT CTATUCTHKH JJIS
JIOCIIJPKEHHS BUITAJIKOBUX SIBUILL, IEPEBIPKU TiOTE3, 00POOKU peaslbHUX JaHUX
Ta aHaJi3y TPUBAJIMX BUIIAJKOBHUX SIBUILL.

Kuarouosi ciioBa

BumankoBuii mpoiec 3 HEmepepBHHM YacoM, CTOXaCTHUYHE JU(EpeHIlianbHe
piBHsHHS, piBHAHHSA ITO, 3amaua Komri, po3B’s30k 3anaui Komi.

®Dopmat Kypey | Ounuii
Temu Jus. Cxema Kypcy
IMincymkoBuii | Ex3ameH y KiHIII ceMecTpy
KOHTPOJIb,
dbopma
IIpepexBizuTn | /[ BUBUEHHS JAaHOTO KypCy CTyJeHTaM MOTpiOH1 6a30B1 3HAHHS 3:

- MareMaTH4YHMH aHami3;

- (yHKUIOHAJTILHUHN aHalli3 Ta Teopis MipH;

Teopist IMOBIPHOCTEH Ta MaTeMaTUYHA CTaTUCTHKA;
- audepeHianbHi pIBHSIHHS.

HaBuajabHi Me-
TOJAM Ta TEXHIKH,
sIKi OyayTh BH-

Indopmartiitni metoau (Jexiis, 6ecifa, UmocTparis, 1eMOHCTpaIlis);
JIETyKTUBHI METOJIM HA OCHOBI y3arajibHEHb,
eBPUCTHYHI METO/U (TIpOoOJIeMHa JIEeKIIis);

KOpPHCTOBYBA- IHTEPAaKTUBHI METOAM (IUCKYCisl)

THCS i 9ac

BUKJIAJIAHHSA

Kypcy

Heo0xigne 06- Komm’roTep 13 HEOOXITHUM MpOrpaMHHUM 3a0e3MedyeHHsIM, J0cTym A0 Internet
JAAHAHHA Mepexi.

Kpurepii oui-
HIOBAHHSA (OK-
peMo Il KOXK-
HOT'0 BUY HaB-
YAJIbHOI AiflVIb-
HOCTI)

OrmiHroBaHHS TTPoBOUTHCS 3a 100-0anbpHOM0 MIKamor. banu HapaxoBYIOThCS 3a
HACTYITHUM CITiBBITHOIICHHSIM:

» 3micToBuid Moayih 1: 2% ceMecTpoBOi OIIHKK 3a aKTUBHY poOOTy Ha
3aHATTAX, 2% CEMEeCTpOBOi OLIHKM 3a CaMOCTiIiHY poOOTy 1 BUKOHaHHS
JIOMAIlHIX 3aBJaHb, 6% ceMecTpoBOi OIIHKMU 3a KOHTPOJIbHY poboty, 10%
CEeMECTPOBOI OIIIHKH 32 KOJIOKBIYM, MaKCUMallbHa KiIbKicTh OamiB 20.

« 3micToBuil Moaynb 2: 1,5% cemecTpoBOi OIIIHKM 3a akTHUBHY poOOTy Ha
3aHATTAX, 1,5% cemecTpoBOi OLIHKM 3a CaMOCTiiHY poOOTy 1 BHUKOHAaHHS
JIOMAaIlIHIX 3aBAaHb, (% ceMecTpoBOi OIIHKM 3a KOHTPOJBbHY poO0OTY,
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10% cemecTpoBOi OLIIHKH 32 KOJIOKBIyM, MaKCUMaJbHa KUTbKiCTh OamiB 20.

« 3MmicToBuil Moayns 3: 2,5% cemecTpoBOi OIIIHKM 3a aKTHUBHY poOOTy Ha
3aHATTAX, 2,5% ceMecTpoBOi OLIHKM 3a CaMOCTiiHY poOOTy 1 BHUKOHaHHS
JOMAIlIHIX 3aBAaHb, 5% CEMECTPOBOi OIIHKM 3a KOHTPOJBHY poOOTY,
MaKcHMalbHa KiTbKiCTh 0aniB 10.

* icnuT: 50% cemMecTpoBOi OLIIHKU, MaKCUMallbHa KUIBKICTH OaniB 50.
[TincymkoBa MakcuMalbHa KijbKicTh OaiiB 100.

AkanemiuHa go0podecHicTb: OUiKyeThCs, 1O POOOTH CTYACHTIB OyAyTh
OpUTIHAIBHUMU JTOCTKEHHSAMHU YU MipKyBaHHAMH. CIIUCYBaHHS Ta BTPy4aHHS
B poOOTY 1HIIMX CTYACHTIB CTAHOBIISATH, ajie HE OOMEXKYIOTbh, MPUKIIATA MOYKIIH-
BOI akaJgeMiuHOi HeAoOpodecHOCTi. BUSBICHHS O3HAK akaJeMidHOl HemoOpo-
YeCHOCTI B HANMCaHHI 3aBJlaHb € IIJCTaBOIO JUI 11 He3apaxyBaHHHSA
BUKJIaJ]aueM, He3aJIeKHO Bl MaciTaliB Ijariaty 4u oOMaHy.

BinBinanusi 3aHAITh € BOXJIMBOIO CKJIAJ0BOIO HaB4YaHHS. OUIKy€ThCs, IO BCI
CTYAEHTH BiJBIJAIOTh ycCi JieKuii Ta jJabopaTopHi 3alHATTS Kypcy. CTyaeHTH
MOBUHHI 1H(QOpPMYBaTH BUKJIazaya MPO HEMOXJIMBICTb BIJABIJATH 3aHATTA. Y
Oy/ab-KOMY BHIIAQJKy CTYJIEHTH 3000B’s3aHI JOTPUMYBATHCS TEPMIHIB BU3-
HAYEHUX JIJIs1 BUKOHAHHS BC1X BUJIB POOIT, epe10aueHux KypcoM.
Jlitepatypa. Ycs miteparypa, sIKy CTYJCHTH HE 3MOXYTh 3HAWTH CaAMOCTIHHO,
Oyze HaJaHa BUKJIA/JayeM BHUKIIIOUHO B OCBITHIX LUIAX Oe3 mpasa ii mepenaui
TpeTiM ocobaM. CTyAEeHTH 3a0XOYYIOThCSA O BUKOPHCTAHHS TaKOXX W 1HIION
JTepaTypHu Ta JHKEpe, SKMX HEMae cepell PeKOMEHIOBAHUX.

IMoaiTnka BucTaBjJeHHsl O0ajgiB. BpaxoByroThcs Oanu, HaOpaHi IpU MOTOY-
HOMY KOHTpOJIi Ta Oaiu mifCyMKOBOro tectyBaHHs. IIpu 1ibomy 000B’s3K0BO
BPAaxXOBYIOTbCSl MPUCYTHICTh Ha 3aHATTAX Ta AKTUBHICTh CTYAEHTa MiJ 4ac
MIPAKTUYHOTO 3aHATTS; HEJOMYCTUMICTh IPOIYCKIB Ta 3alli3HEHb HA 3aHSTTS;
KOPHUCTYBaHHSI MOOITBPHUM TeNnedOHOM, TUIAHIIETOM YH IHIMUMH MOOUTHHHUMH
MIPUCTPOSIMH TTiJ] 9ac 3aHTTS B IIUISAX HE MTOB’SI3aHUX 3 HABUYAHHSIM; CITUCYBaHHS
Ta IJ1ariaT; HeCBOEYaCHe BUKOHAHHS MOCTAaBJIEHOTO 3aBJaHHS 1 T. iH.

XKonHi hopMu nopyuieHHs: akaJeMI4HO1 J0OPOUYECHOCTI HE TOJIEPYIOThHCS.

IInTannsa go
3aJIKY 4H
eK3aMeHy.

bazoBi o3HaueHHs 3 (YHKIIOHAIBHOTO aHalildy, Teopii WMOBIPHOCTI Ta
3BHUallHUX Ju(epeHIiaNbHUX pPIBHSAHB; BIACTHBOCTI 1HTerpamiB PimaHna,
JleGera, Pimana-CrinpTheca; wmipa JleGera, JleOera-CrinbTheca; iHTETpai
Jlebera-Crinbrbeca,  boxuepa,  Ilemi-Binepa-3urmynna; — kiacudikaris
BUIAJKOBUX IPOLIECIB; CTOXACTUYHUU AudepeHIlial BHUIAIKOBUX IPOIIECIB;
3amaya Komri juis croxacTyHOro udepeHIiasbHOrO PIBHSIHHS (€JUHICTD,
ICHYBaHHsI, HEMIEpepBHA 3aJIeKHICTI PO3B’SI3KY BiJ TaHUX).

OnuryBaHHs

AHKeTy-OLIIHKY 3 METOI0 OI[IHIOBaHHS SIKOCTI Kypcy Oy/ae HaJgaHO IO 3aBep-
LIEHHIO KYpCYy.




Cxema Kypcy

JlexuiliHui Kypc [TpakTU4Hi 3aHATTS Jlite-
S | parypa

i= HasBa temu = Hassa Temu g 5

% ~ = A

= 3 5| E

? Il ?
= X

1 2 3 4 516 7

1| Honsrrs npo pismsmms 3 su- | 4 | Popmyna Ito ra ii Bukopue- | 2 | 3 [31, [3]7 81,
MaJIKOBUM YHHHHUKOM TaHHs CaﬁE i’ypcy

2 | OcHoBHi GyHKi#HI mpocto- | 2 | 3Buuaitni  ta  croxactmumi | 2 | 2 | [11, [3] [4],
PH 1eTepMIHOBAHUX (PYHKIIIH. I[?I(l)epeHHiaJ'H)Hi piBHf[HH;[ 3 Caﬁgi;}pcy

BiJIOKpEMJIFOBAHMMH 3MiHHUMH

3 | Iarerpan Pimana-Crinerbeca, | 4 | Croxactuuni  mudepenmianeni | 2 | 3 | [31, [4] [7],
JleGera-CrinbTheca Ta  IXHI PIBHSIHHS 3 BiJIOKPEMIIFOBAaHHUMH Caiit kypey
OCHOBHI BJIaCTHBOCTI. 3MiHHUMH [1

4 | Tlpocropu  rmagkux  Ta | 2 | Maremaruyne comiBannst | 2 | 2 | [11. [3], [4],
IHTErpOoBHUX  (PyHKIIHA 31 BUITAJIKOBOI BEJIMYNHU o1,

CaiiT kypcy
3HAYCHHSMU B OaHaXOBHX
pOCTOpax.

5 | Mmogipuicua mipa JleGera- | 4 | KourpomsHa poGota 1. 2 | 3 |BLIALI
CrinbThECa, IPOCTOPH Caiit Kypcy
BHUITAIKOBUX  (QyHKImiA 31
CKiHYEHHHMH MOMEHTAMH.

6 | Komoksiym 1. 2 | 3BuWuaiiHi Ta CTOXaCTUYHI MiHiHi- | 2 | 2 Eﬂ)] [31, [4],

Hi au(epeHItiaabHi piBHIHHS Catit xypey

7 | Bumaakosi IPOLIECH 3| 4 | Croxactuui nimiiini oxmopimmi | 2 | 3 | [1] [3] [4],
HETIEpEPBHUM YacoM Ta iXHS nudepeHItianbHi PiBHIHHS [81, [9].
Kyacudikaiisi. CaiiT kypey

8 | BimepiBchkuii  mpouec Ta | 2 | Croxactuunmi imiiimi weommo- | 2 | 2 | [3].[4] [8],
nesiki Ioro BIaCTUBOCTI. piaHi qudepeHiiaabHi piBHSIHHS Caiir kypcy

9 | Inrerpan [Teni-Binepa- | 4 | KoutposabHa pobora 2. 2 | 3 [[3.14]
3urMyHma Ta Jeski  Horo Caitr kypey
BJIACTHBOCTI.

10 | Croxactuunmii audepeniian | 2 | Excrionenra marpuri: sumagok | 2 | 2 | [3], [4] [5],
BUIAIKOBHX MPOIIECIB. NPOCTHX  JIHCHHX  BJIACHUX ﬁ%][z]’ [31

3HAYEHb Caﬁ’T Kypey

11 | Konoksiym 2. 4 | Excrionenta matpuii: Bumamok | 2 | 3 | [2]. [3] [4],

KPaTHUX JIHCHUX Ta TPOCTUX [10],
KOMIUICKCHUX BJIACHHUX 3HAYCHb (Caifr kypey

12 | ®opmymroBanHs 3amad  aus | 2 | BukopucTaHHsS excrionentn | 2 | 2 | [2], [3], [4],

CTOXaCTUYHUX nudepeH- MaTpHUIll A7 PO3B’SI3yBaHHA [101'
) . . CaiiT Kypcy
uianbHux piBHAHBb (C/IP) Ito CHUCTEM 3BHYANHMX Ju(epeH-
MEPIIOT0 MHOPSAAKY, BHILHX [iaJIbHUX PiBHSIHD
nopsiakiB Ta cuctem CJIP.
13 | €municte  po3s’saskiB 3amad | 4 | Cucremu mimiiimmx oxmopimmux | 2 | 3 | [2] [3], [4],
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Komi mms CHAP Ta cucrem

CTOXaCTUYHUX

(5], [6],

CHp. TUQGEPEHIIATbHUX  PIBHAHB 31 Caiit xypey
CTAJIUMU KOoedilli€eHTaMH
14 | IcuyBanns po3s’sa3ky 3amadi | 2 | Cucremu nimikinux meommopin- | 2 | 2 | [2] [3] [4],
Ko s CJIP. HHUX CTOXaCTUYHHX mude- [5] 'V[G]’
peHITIaTbHUX PIBHSIHB 31 Caift kypey
CTAJIMMH KoedillieHTaMu
15 | IcuyBanust po3B’s3ky 3amadi | 4 | KonrpomsHa poGora 3. 2 | 3 |[2[3].[4],
Komi st cucremu C/IP. Catit xypey
16 | Henepepsua sanexHicts | 2 | ITimcyMKOBe 3aHSTTSL. 2 | 2 |[2[5] [6],
po3B’si3kiB 3amady Komri st Caiir kypcy
CJIP Bix mapametpiB.
Pa3om 48 32 | 40




