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BCTYII

[Iporpama HaBuanbHOI mUCHMIUIIHA  «IHTEpakTWBHI OKa3M 1 KBAHTOBI
OOYHCIICHHS CKJIaJeHa BiMOBIIHO 0 OCBITHIX MPOrpaM MiArOTOBKM MAaricTpiB

CHEIIaJbHICTD: 105 Ilpuknanna ¢izuka Ta HAHOMAaTEpiaIu

OCBITHI ITpPOTpamMu. «Komm’rotrepHa ¢izuka»

1. Onuc HaBYAJBLHOI AUCHHUILTIHA

1.1. MeTtorw BUKJIAJaHHS HaBYAJIBHOI JUCHMIUIIHK € JaTH YSABJICHHS PO OCHOBHI
Cy4YacHi MiAXOJU JO0 KBAHTOBUX OOYHCIIEHb, CHCTEM IHTEPAKTUBHHUX JO0Ka31B, CHCTEM
HMOBIPHOCHO MEPEBIPAEMUX JTI0KA31B.

1.2. OCHOBHMMH 3aBJaHHAMH BUBUYEHHS JUCIUILIIHU €

- BUBUCHHSI OCHOBHHUX M1IXO/AIB 0 KBAHTOBUX OOYMCIICHb, CACTEM 1HTEPAKTUBHUX
JI0Ka31B, CUCTEM IMOBIPHOCHO NEPEBIPIEMUX JTOKA31B;

- PAKTHUYHE 3aCTOCYBAHHS OCHOBHUX METO/IIB 1 AITOPUTMIB, SIK1
BUKOPUCTOBYIOTHCS Y IIUX MIAXOAaX.
1.3. KinmbKicTh KpeIuTIB — 5.
1.4. 3arangpHa KUIbKICTE ToauH — 150

2. Onuc HAaBYAJIBLHOI AUCHUILIIHA

1.5. XapakTepucTuka HaBYaIbHO1 JUCIUTUIIHUA
000B’s13K0Ba
By KiHIIEBOTO KOHTPOJIIO : CEMECTPOBUH €K3aMEH
Jlenna dhopma HaBYaHHS ‘ 3aouHa (mucTaHiiiiHa) popma HaBUAHHS
Pik miaroToBku
1-it | -
Cemectp
1-it | -
Jlexki
30 rog. | roJI.
[IpakTruHi, cCEMiHAPCHKI 3aHATTS
30 rog. | roJI.
JlaGopatopHi 3aHATTA
TOJI. | TOJI.
CamocriiiHa po0oTa
90 ros. \ rof.
y TOMY YHCJIl IHAMBIAyalbHI 3aBIaHHS




‘ roj.

1.6. 3anaHoBaH1 pe3yJbTaTH HaBYAHHS
3rilHO 3 BUMOTaMM OCBITHHO-HAyKOBOi MpOTPaMU CTYACHTH MOBUHHI JOCSTTU
TaKUX PE3yJIbTAaTiB HABYAHHS:

3HATU:

- OCHOBHI KJacH, $IKi CTOCYIOTbCS CHCTEM IHTEPaKTUBHUX JO0Ka3iB, CHUCTEM
AMOBIPHOCHO TIEPEBIPSIEMUX JI0KA31B, KBAHTOBUX OOUHCIICHB;

- OCHOBHI aJTOPUTMH, SIKI BUKOPUCTOBYIOTBCS Y BUIIICO3HAUCHUX CHCTEMAX;
BMITH:

- ¢dopmMyBaTU CHUCTEMH IHTEPAKTUBHHUX JIOKa3iB, WMOBIPHOCHO IEPEBIPIEMUX
JI0Ka3iB TOIIO JIJIS 33JaHUX 3aa4

- CTBOpIOBaTH 0a30B1 KBAHTOB1 AJITOPUTMHU

2. TeMmaTHYHUH IIVIaH HABYAJbHOI JHCIUILIIHHA

Po3aia 1. Mmogipuicui o6uncienns

Tema 1. Meromu Monre-Kapno, Jlac Berac. MmoBipricHi kmach. Amrmumidikaris.
Teopema Efinenpmana. Teopema ["aua-Cincepa. [1po6iema P=?BPP

Tema 2. Jlepannomizania. MeTrog yMOBHMX MaTeéMaTHYHHUX O4YiKyBaHb. [IpoOieMu
MAXCUT 1a MAXSSAT. Mertoa momapHO HE3aJeKHUX BHITAJKOBUX BEIWYHH.
Teopema Hardness vs Randomness.

Tema 3. 3amaui nigpaxyHky. Teopema mpo 3B’s130k piBHOcTer P=PP ta FP=#P. #P —
NOBHOTA. 3a7aya npo nepMaHeHT. Teopema Bemianra.

Po3ain 2. CucteMu iHTepaKTUBHMX JI0Ka3iB

Tema 4. Knac IP. IntepaktuBHa cuctema jijist HeizoMopdizma rpadis. 3araibHi
MoHeTkH Ta ki1ac AM. [leski BmactuBocTi IP Ta AM.

Tema 5. IP=PSPACE. Apudmeruzaitiga. InrepaktuBauii mporokon mis #SATp.
[TpoToxon nepeBipku cymu. [HTepakTuBHMii mpoTokon ais TQBF.

Tema 6. Cucremu IHTEpaKTHMBHHX JOKa3iB 3 HYJbOBUM po3royiomeHHsM. Kiacu
ZKP, CZKP,PZKP,SZKP.

Tema 7. PanioHaibHi 1HTepakTUBHI J0Ka3u.OIHOpayHI0BI 10Ka3u. bararopayHaosi
JTOKa3H.

Po3ain 3. imoBipHOCHO MepeBipsiemi 1okasn

Tema 8. Knac PCP. Habnuxenutit po3B’si30k NP-cknanaux 3amad. PCP-teopema.
TpubitHa Teopema Xecrena.

Tema 9. Excrionentiiina PCP-teopema. Kogu Yomnmia-Anamapa.

Po3ain 4. KBaHTOBI 00UHCJIEHHS

Tema 10. KBantoBa mexanika. KBantosa 3amnyranicts. EITP-napanokc. KBanToni
oOuucnenss. Kpunrorpadis.

Tema 11. KBantosi anroputmu. Anroputm [llopa. Anroputm I'poBepa.



3. CTpYKTypa HaBYAJbHOI JUCHMILTIHU
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3MiCTOBUN MOIYIIh

1. ImoBipHiCHI 00UYnCICHHS

Tema 1. Metoau Monrte-
Kapuo, Jlac Berac.
VMoBipHicHi KJIacH.
Ammmidikamis. Teopema
Elinenemana.  Teopema
["aga-Cincepa. IIpo6aema
P vs BPP

16

313 10

Tewma 2. Jlepanmomizartisi.
MeTton yMOBHUX
MaTeMaTHYHHX
ouikyBasb. [Ipobaemu
MAXCUT Ta
MAX3SAT. Meton
MOTIAPHO HE3AICIKHUX
BHMIIQKOBUX BEIUYHH.
Teopema Hardness vs
Randomness.

16

10

Tema 3. 3amauil
HiIpaxyHKy. Teopema
po 3B’S30K pIBHOCTEH
P=PP Tta FP=#P. #P -—
MOBHOTA. 3ajada Tpo
IIEPMaHEHT. Teopema
BenianTa.

14

10

Pazom 3a pozoinom 1

46

8 | 8 30

Poznin

2. CuctemMu 1HTEpaKTUBHHUX

JIOKa3iB

Tema 4. Knac IP.
InTepakTuBHA cucrema
IUTst Hei3oMopdizma
rpadis. 3aranbHi
MOHETKH Ta Kiac AM.
Hesiki BnactuBocTi IP ta

AM.

11

2 | 2 7

Tema 5. IP=PSPACE.
Apudmerusartis.
[HTEpaKTUBHMI TPOTOKOI
st #SATp.  IIporokon
NEePEeBIPKU CyMH.
InTepakTUBHMN NPOTOKOII
st TQBF.

11

Tema 6. Cucremu
IHTEpPaKTUBHUX JOKa3iB 3
HYJIbOBUM

posrosomeHHsM.  Kiacu

12




ZKP,
CZKP,PZKP,SZKP.
Tema 7. Pamionaneni | 12 2 2 8
IHTEepaKTHBHI
noka3u.OgHopayHA0BI
nokasu. baraTopayHnoBi
JTOKa3u.
Paszom 3a pozoinom 2 46 8 | 8 30 - -
Po3zin 3. FIMoBipHOCHO TepeBipsieMi JoKa3u
Tema 8. Kimac PCP. 15 | 4 | 4 7
Ha6mmxenuit po3B’si30k
NP-ckiagHux 3anad.
PCP-teopema. TpubiTHa
Teopema XecTena.
Tema 9. Excnonenmiiina | 15 4 | 4 7
PCP-teopema. Kommn
VYonma-Anamapa.
Pazom 3a pozoinom 3 30 8 | 8 14 - -
Po3nin 4. KBanTOBI 00UnCIEHHS
Tema 10. KBantoBa 11 2 | 2 7
mexaHika. KBanrosa
3armyraHicts. EITP-
napajokc. KBanTosi
00YMCIICHHS.
Kpunrorpadis.
Tema  11.  KsantoBi | 15 4 | 4 7
AITOPUTMHU.  AJNTrOpUTM
[Ilopa. AJroput™m
I'poBepa.
Paszom 3a pozodinom 4 28 6 | 6 16 - -
Ycvoeo cooun 150 | 30 | 30 90
4. TeMH NpaKTUYHUX 3AHATH
Ne Ha3sa Temu Kinbkicts
3/1 TOAMH
1 Metonn MonTte-Kapno, Jlac Berac. 4
2 MeTos nonapHo He3aJeKHUX BUMAIKOBUX BEJTMYHH. 2
3 IuTepakTuBHA cucTeMa Juisl Hei3oMopdizma rpadis. 4
4 IarepakTuBHU# nporokon s TQBF. 4
5 CucTeMH IHTEpaKTUBHHX JI0OKa3iB 3 HYJIbOBUM PO3TOJIOIIEHHSIM. 4
6 ParioHanbHi IHTEpaKTHBHI JOKA3H. 4
7 Habmmxenuit po3s’sa30k NP-ckinagHux 3aaa4. 4
8 AnroputMm Illopa. Anroputm I'poBepa. 4
Ycboro 30
5. 3aBIaHHs AJIsl CAMOCTiHHOI podoTH
Ne Hasga temu Kinbkicts
3/m TOJIUH
1 Busunru Metoau Monte-Kapno, Jlac Berac. MimosipuicHi 6
Kjacu. AMrutigikaris.
2 OzHaliomuTHCh 3 TeopeMoro Eiinenpmana, TeopemMa I 'aya- 6




Cincepa. [Ipobremoro P=?BPP

3 OnmnpargtoBati po3ainu:/Jepangomizaniss. MeTon yMOBHUX 6
MaTeMaTuyHuX odikyBaHb. [Ipoonemu MAXCUT ta
MAX3SAT.

4 BuBunTH METO/ MOMApHO HE3aJCKHUX BUIMAJKOBUX BEIHYUH Ta 6
teopemy Hardness vs Randomness.

5 OmnpauroBaty po3aiin:3aaayi miapaxyHky. Teopema mpo 3B’ 430K 6
piBHOCTel P=PP ta FP=#P.

6 OmnpautoBaTil po3aiiu: #P — nmoBHoTa. 3a7a4a mpo NEpPMaHEHT. 6
Teopema BemnianTa.

7 OmnparrroBatu po3ainu: Knac IP. [nTepakTuBHa cuctema ajis 6

Heizomop(hizma rpadis. 3aransHi MOHETKH Ta kiac AM. Jleski
BiactuBocTi IP Ta AM.

8 OmnpautoBatu po3ainu: IP=PSPACE. Apudmerunzais. 6
InrepakTuBHU poTokon st #SATp.

9 O3HallOMUTHCH 13 MPOTOKOJIOM MEPEBIPKH CYMH Ta 6
IHTepaKTUBHUM IpoToKosoM it TQBF.

10 OmparrroBaT po3aiin: CUCTEMHU IHTEPAKTUBHHUX JOKA3iB 3 6
HyI0BUM po3rojomeHHsM. Kitacu ZKP, CZKP,PZKP,SZKP.

11 OmpairroBaT po3aiiv: PamioHanbHi IHTEpaKTHUBHI 6
noka3u.OqHOpayHI0B1 Jokas3u. bararopayHoBi JOKa3H.

12 OmnpauroBatu po3ainu: Knac PCP. Habnuxenwnii po3s’siz3ox NP- 6
cknaaaux 3anad. PCP-teopema. TpubitHa Teopema Xecrena.

13 OmnparirroBatu po3ninu: Exkcionenmiitna PCP-teopema. Koau 6
Yonma-Anamapa.

14 OnparrroBatu po3ninn: KBanroBa mexanika. KBantosa 6
3arutyranicts. EITP-mapagokc. KBaHTOBI 004YUCIICHHS.
Kpunrorpadis.

15 OnpargtoBati po3ainu: Ksanrosi anroputmu. AnroputM Hlopa. 6
AnroputMm ['poBepa.

Ycporo 90

6. InauBigyaabHi 3aBaaHHsA
He nepenbaueno
7. MeToau HABYAHHS

Jlekmii BUKIIaIafOTECS METOJOM MPOOJIEMHOTO BUKIIQJICHHS. BUKOprCcTOBYIOUH
Oynp-siKi JpKepena ¥ 3aco0u, JIGKTOp, TEPII HIK BHUKIAAATH MaTepiayl, CTaBHUTh
npobieMy, (GopMyiaroe Ti3HaBaJlbHE 3aBAaHHS, a IIOTIM, PO3KPHUBAIOYH CHCTEMY
JIOBE/ICHb, TOPIBHIOIOYM TOTJISAM, PI3HI MIAXOAM, IMOKa3ye CIOCIO pPO3B'SI3aHHS
nocTtaBjieHOro 3apaaHHsA. CTyAeHTH CTalOTh HIOM CBiIKAMU 1 CIIByYaCHUKaMH
HAYKOBOTO TOIMIYKY. JJabopaTopHi 3aHATTS BEIyThCS TOCTITHUIIBKUM METOOM.

o [losICHIOBAJIbHO-UTIOCTPATUBHUM  MeToJ  (BUKJIQJaHHS  JICKLIMHOTO,

MOSICHIOBAIBHOTO MPAKTUYHOTO MaTepiaiiB, ZOOM-KOH(EPEHIIii);
o [lpoGnemni wmeromu (po3B’si3aHHS TPOOJEMHHX 3aaad, JAUCKYCII,
CaMOCTIiiiHE BUBUEHHS JITEPATYPH CTyJAeHTaMu, Z00M-KoHpEepeHIIii);



e PenponykTtuBHui MeToj (BUKOHAHHS 3aBJaHb Ha 0a3i 3pa3ka, cCUCTeMa
Moodle).

Kpurepii ouiHiOBaHHSI HABYAJbHUX J0CSATHEHb

3aranpbHa MakcHUMallbHa OalibHA OIliHKa 3a ek3aMeH ckiagatume 40 Oais.
MinimanbpHMIA IACYMKOBHM Oan ckinagatume S0 6ainiB, a MakcuManbHuil — 100 Gamis.
[lincymkoBa OLlIHKAa BHU3HAYAETHhCS NUIIXOM IMEPEBOAY IMiJICYMKOBOro Oamy 3
JTUCHUIUTIHA Yy TPaJAMIIIHHY akaJeMIuyHy OIIIHKY HaIllloHajdbHOI mKamu ("BiAMIHHO",
"moope", "3am0BIIbHO", "HE3aJ0BIILHO" 3a MIKAJIO0, 110 HABEJCHO Y MOIMEPEIHHOMY
MYHKT1 po00Y0i MPOTpaMH.

3aranpHa MakcHUMallbHa OalibHa OIliHKA 3a ek3aMeH ckiaaatume 40 Oamis.
MiHiManbHUN TiICYMKOBHMA Oan ckinagatume 50 OaniB, a MakcumaibHuii — 100 Oais.
[limcymMKoBa OIlIHKA BHU3HAYAETHCA IUISIXOM TIEPEBOAY TIJCYMKOBOTO Oamy 3
JUCUUIUIIHU Yy TPaJuUIdHy aKaJeMIYHy OILIHKY HallOHaIbHOI mKaau ("BIAMIHHO",
"moope", "3a10BUTIbHO", "HE3aJOBIILHO" 32 MIKAJIOK0:
— “gigminno" (90 Ta BuIE OalliB) 3aCIyroBYE CTYACHT, KM BUSBUB BCceOIUHE 1
rM0OKe 3HaHHS MPOTrpaMOBOr0 MaTepiaily, BMIHHS BUIBHO BUKOHYBATH 3aBJIaHHA,
nepeadayeHl MporpaMoro, 3acBOiB OCHOBHY 1 O3HalOMHMBCSA 3 JIOJATKOBOIO
JITEPATYpOrO0, PO3yMi€ B3a€MO3B'SI30K TOJIOBHUX IMOHATH AUCITUILUTIHU Ta X 3HAYCHHS
JUTst MailoyTHBOI TTpoecii;

“moope'" (82-89 OamiB) 3aciayroBye€ CTYACHT, SIKWH BHUSBUB IIOBHE 3HAHHS
MPOTPaMHOr0 MaTepiandy, YCHINTHO BHUKOHYE IepeadadyeHi IporpamMoro 3aBJaHHS,
3aCBOIB OCHOBHY JIIT€paTypy PEKOMEHJOBaHYy MPOTPaMol0, BUSBUB CUCTEMATHUYHUN
XapakTep 3HaHb 3 JUCIUIUIIH 1 3JaTHUN O CAaMOCTIMHOTO JOTOBHEHHS, aJie MiJl Yac
BIJIMOBII1 JOMYCTUB JESIKI HETOUHOCTI,

— "nodpe" (70-81 GaitiB) 3aCIyroBye CTYJICHT, IO BUSBUB HE I[IJIKOM ITOBHE 3HAHHS
IPOrpaMHOro Marepiaigy, HE 3aBKJM YCHIIIHO BUKOHYE MependadyeHl MporpaMoro
3aBJaHHS, YAaCTKOBO 3aCBOIiB OCHOBHY JITEpaTypy, PEKOMEHIIOBaHY IIPOrPaMoro,
BUSIBUB HE CHUCTEMAaTUYHUUN XapakTep 3HaHb 3 JUCIUIUTIH 1 HE 3aBXIM 3/IaTHUN J10 iX
CaMOCTIMHOTO JIOMOBHEHHS 1 T1J] 4ac BIAMOBIJII JOMYCKA€E JIeIKl HETOUYHOCTI;

— "3amoBinbHO" (61-69 GaiB) 3aciyroBy€e CTYJICHT, 1[0 BUSBUB 3HAHHS OCHOBHOTO
MpOTrpaMHOro Matepiany B 00cCs31, HEOOXiAHOMY JUIs MOJAJbIIOrO HABUYAHHS Ta
MaifOyTHbOI poOOTH 3a mpodecicro, BMi€ BUKOHYBATH 3aBJaHHs, NepeadaydeHi
porpaMor0, 3HaOMUM 3 OCHOBHOIO PEKOMEHOBAHOIO JIITEpaTyporo. Sk mpaBuio,
OILlIHKA ‘‘33JI0BUIbHO” BHUCTABIAETHCA CTYyACHTaM, IO MAOMYCTHUIM TIOMHIKH Y
BIIMOBIZI HAa €K3aMEHI Ta MNpH BUKOHAHHI €K3aMCHAIlIMHMX 3aBllaHb, aje sKi
BOJIOAIIOTh HEOOXITHUMU 3HAHHSAMHU JIJIS1 IX YCYHEHHS 3a JI0OMOI'00 BUKJI1aya;

— "3agoBiibHO" (50-60 0aiiB) 3aCiIyroBye CTYACHT, IO BUSBHB YaCTKOBE 3HAHHSI
OCHOBHOTO TIPOrPaMOBOTO MaTepiay B 00Cs31, HEOOXIAHOMY [JIsi TOJAJIBIIOTO



HaBYaHHS Ta MalOyTHbOI poOOTH 3a Tpodecicro, HE 3aBXAW BMIE BUKOHYBATH
3aBllaHHs, MepeadadeHi MpPOrpaMor0, 3HAHOMMI JIHMIE YacTKOBO 3 OCHOBHOIO
PEKOMEH/IOBAHOIO JIiITepaTyporo. SIK MpaBMIIO, OIiHKA “OCTaTHHO" BUCTABISIETHCS
CTyJICHTaM, IO JAOMYCTWJIM TpyOl TNMOMHJIKM Yy BIJAMOBIJI Ha €K3aMeHI Ta IMpu
BHUKOHAHHI €K3aMEHAIL[IMHUX 3aBaaHb, aji€ SIKI 4YaCTKOBO BOJIOMIIOTH HEOOX1THUMH
3HAHHSMU JJI4 iX YCYHEHHS 3a JOTIOMOTOI0 BHKJIa/1a4a.
— "He3anoBiibHO" (40-49 GaiiB) BHCTABISETHCS CTYICHTY, SIKHH BHUSBHB CYTTEBI
MPOTAIMHU B 3HAHHSIX OCHOBHOT'O IIPOTPaMOBOTO MaTepiaily, MTOMYCTHUB MPHUHIIUIIOBI
MOMHJIKA Y BUKOHAHHI TTepe10adeHrX MPOTrpaMoro 3aB/IaHb.
— "He3amoBiIbHO" (1-39 GaltiB) BUCTABISETHCS CTYACHTY KOJIU IPOTATOM CEMECTPY
BiH JIOITYCTHB Ipy0i1 MOMUJIKYA Y BUKOHAHHI ITepe10aueHUX MPOrpaMor0 3aBIaHb.
[Ipu BUCTaBICHHI OIIHKM MOXYTh BPaxOBYBATHCS pe3yJbTaTH HaBUYAIBHOI
po0OTH CTyIEHTa MPOTATOM CEMECTPY.
[lepenbOavarorbest Oanm 3a:
® CKCIIpec-KOHTPOJb Ha Jekiii — 10;
® BHUKOHAHHS KOHTPOJIHHUX poOiIT — 20;
® BUKOHAHHS MPaKTUYHUX PoOiIT - 30
e icnut — 40 OaiB.
Cucremy peHMTHMHTOBUX OasiB JJIA PI3HUX BHJIB KOHTPOJIO Ta MOPSJIOK iX
nepeBe/icHHsT y HarlioHanbHy (4-0anbHy) Ta eBponeicbky (ECTS) mkamy momaHo
HUKYE Y TaOJIULAX.

8. MeToau KOHTPOJIIO
Ha 3ansatTsix — onuryBaHHs, nporpamyBanHs y cuctemi MATLAB. Ilo
3aKIHYEHH1 MOJYJISl — MOJYJIbHUM KOHTPOJIb. PopMa miICYyMKOBOTO KOHTPOJIIO 3HAHB

— ICIIUT.

9. Cxema HapaxyBaHHs 0aJiiB

[TorouHuil KOHTPOJIB, caMOCTiiiHA po0OOTa, IHUBIIyaJIbHI 3aBJAaHHS
KonTpoabhi podoTH, p— Cyma
P1 P2 P3 P4 nependadeHi
HaBYAJIHHUM TUTAHOM
10 10 10 10 2*10 40 100

P1, P2, P3, P4 — temu po3niiB.

Cxema HapaxyBaHHs 0aJiiB Ha iCIIMTI.
KoxHe nuUTaHHA eK3aMeHAUIMHOro OLIeTy OHIHIETHCH HACTYIIHMM YHHOM
(MakcMMa/IbHa KUJIBKICTh 0aJ1iB 32 MATaAHHA - D):
5 0aiB — CTYZEHT MOBHICTIO BIIMOBIB HA MUTaHHS;
4 GaJiB — y 3arajioMy IpaBUJIbHA BIJMOB1/Ib, pOOOTA 3 IEBHOKO KUIBKICTIO TOMUJIOK ;
3 GayiB - BIANOBIB HAa IMMTAHHS, aJIe 3 BEJIUKOIO KIJIBKICTIO HEJIOJIKIB;



2 OajiB — JomylleHi TpyOl MOMUIIKH Yy BIATMOBIMII, ajie CTYAEHT YacCTKOBO BOJIOJIE
HEOOXI1THUMHU 3HAHHSIMU,

1 Oanis - CTYISHT BIANOBIB Ha TMUTAaHHA 3 TPyOMMH TIOMUJIKAMH Ta
MPOJIEMOHCTPYBAB BIJICYTHICTh BOJIOIIHHS Oa30BUMH 3HAHHSIMH;

0 GasiB — CTYZIEHT 30BCIM HE BIATIOBIB Ha MTUTAHHS.

Koxxna 3amaya exk3aMeHAIMHOTO OLIETY OIIHIOETHCS HACTYIIHUM YHHOM
(MakcHMaJIbHA KiJIbKicTh 0aiB 32 mATaHHS - 15):

15 GaimiB — CTyICHT MOBHICTIO PO3B’sI3aB 3a/1ady 0e3 MOMMIIOK;

10 GamiB — y 3araJbHOMY TPABUJIBHUIN PO3B’S30K 3 MEBHOIO KITHKICTIO HE3HAYHHX
TTOMUJIOK

5 GaniB — po3B’s3aB 3a/1auy 3a MPABWJIBHAM aJTOPUTMOB, aJI€ 3 BEJIMKOIO KUTBKICTIO
HEJIO0JIIKIB;

1 GaniB — CTYZCHT MMO3HAYMB X1J pO3B’sA3aHHS 3a/1a4i, ajie He BUPILIUB i,

0 OaiiB — CTYZIEHT 30BCIM HE PO3B’s3aB 3ajauy.

IIIxajga omiHIOBAaHHA

Cyma OamiB 3a BCi O1iHKa 32 HAIIOHAJIBHOKO IIKAJIO0
BUJIU HaBYaJIbHOI
JiSUILHOCTI IIPOTSTOM JUISL YOTUPUPIBHEBOT JUISL IBOPIBHEBOT
IIKAJIY OIL[IHIOBAHHS [IKAJIM OL[IHIOBAHHS
CCMCCpr aJIh OII1IHKOBa aJI1 OIIIHKOBA
90 - 100 BIIMIHHO
70-89 n00pe
3apaxoBaHO
50-69 3aJ0BLJIBHO
1-49 HE3a/I0BUIHHO HE 3apaxX0BaHO

9. PexomeHn0BaHa JiTeparypa
Haouni matepianim HagatoTbest 3 BukopuctanHsMm [IEOM Ta mpoekiiitHoro
YCTaTKyBaHHA Y CIEIIaIbHO 00JIaJHAHUX ayAUTOPISX.

ba3zoBa Jsiteparypa
bepx K. Teopus rpados u ee npumenenus. --- M.: U3a-Bo unoctp. iurt., 1962.
3bikoB A.A. OcHOBBI Teopuu rpados. --- M.: Hayka, 1984.
3. Kuyr /I. UckycctBo nporpammupoBanus st 9BM. T. 3. CopTupoBKa u MOUCK. ---
M.: Mup, 1978.
Kpucropunec H. Teopus rpadoB. Anropurmuueckuii nmoaxon. --- M.: Mup, 1978.
Ope O. Teopus rpados. --- M.: Hayka, 1968.
CkBopuoB A.B. Tpuanrynsauus JlenoHe u ee mpuMeHeHuwe. --- M3marenbcTBo
Tomckoro ynusepcurera, 2002.
7. llpenapara @., llleiimoc M. Briuucnurensnas reometpus: Berenenue / [lep. ¢ anri.
M.: Mup, 1989. 478 c.
8. Pomxepc I., Anamc JIx. Maremaruueckre oCHOBBI MammHHON Tpaduku / Tlep. ¢
anri. M.: MammnocTtpoenue, 1980. 204 c.

N =

o ok

10



Indopmaniiini pecypen
1. Mepexa Internet.
2. bi6miorexn XHY im. B.H.Kapa3ina.
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