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1. Onuc HaBYAJIBLHOI AMCHHUILTIHA

HalimenyBanHs
NIOKa3HUKA

["any3b 3HaHb, CHIEIAIBHICTD,
OCBITHS MPOTpama, piBeHb
BUIIOI OCBITH

XapaKkTepHUCTUKA
HABYAJIBHOI JUCIIUILTIHH
(Oenna gpopma nasuanms)

KinbkicTe kpeauTiB

-8

I'any3s 3HaHb
12 Tadopmariiiii TeXHOJIOTIL

KinpkicTe MOmysiB — 2

KijIbKICTh 3MICTOBHHUX
MOJTYJIIB — 8

InuBinyansHe
3aBJaHHA

(Ha3Ba)

3arajgpHa KUIBKICTH
roau — &8 / 240

KiIbKiCTh THIKHEBUX
T'OJMH JJI JE€HHOI
(dhopMu HaBUAHHS:
ayIUTOPHUX — 5,5

CaMOCTItHOT poboTH
cryaeHta — 9,5

(umdp i HafiMeHYBaHH!)

CrneuiajabHicTh
122 KoM 1oTepH1 HAYKHA

(xox 1 HaiiMeHyYBaHHS)

OcBiTHs nporpama
KoM’ roTepHi TEXHOJIOTII B
010J10T11 Ta MEAUITMH]

(HaiiMeHyBaHH:1)

PiBeHb BMIIIOI OCBITH:

nepimii 0akaiaBpChbKUi

O00B’s13K0Ba

HaBuyanbHuii pik

2023/2024

Cemectp

40

IIpakTHuHi,
ceMiHapChKi'

48

JlaGopaTopHi”

CawmocriiiHa podoTa

152

Buja KoHTpOJII0

MOJYJIbHUM KOHTPOJIb,
1ICIIUT

CHiBBIIHOIICHHS KiJIbKOCTI TOJMH ayIUTOPHUX 3aHATH JI0 CAMOCTIHHOT poOOTH CTaHOBUTE: 88/152

"AyMTOpPHE HABAHTA)KEHHS MOXe OYyTH 3MeHIIeHe abo 30iMblIeHe Ha OJHY TOJMHY 3aJI€KHO BiJl PO3KIaLy

3aHATh.




1. MeTa Ta 3aBAaHHA HABYAJILHOI JUCIHHUILTIHA

Mera: o3HallOMJIEHHS 3 OCHOBHMMH Oa30BHMH MOHSTTSAMH, 11€SIMH 1 METOJAMH
nojgaHHs Ta OOpOoOKM JUCKpeTHOi 1HdopMallli, HaJaHHS TOJIOXKEHb JUCKPETHOL
MaTEeMaTHKH SK 1HCTPYMEHTapito Mmpu o0pooili iHpopMalii 3 BUKOPUCTAHHSIM Cy4acHOI
KOMIT FOT€PHO1 TEXHIKH; OBOJIOJIHHS HaBUYKAMU BUKOPUCTAaHHSA (DOpManIbHUX METOMAIB
JTMCKPETHOT MaTeMaTHKH, IOB’sI3aHUX 3 PO3POOKOIO Ta eKCILTyaTallie€ro iHGopMaiitHux
TEXHOJIOT1H Ta CHCTEM, 30KpeMa, IXHhOTO MAaTEMaTHYHOTO 1 TPOTrPaMHOTO 3a0€3MEeUEHHHI.

3aBJaHHs: BUBUCHHS OCHOBHUX METO/IB Ta 3aC00IB JUCKPETHOI MaTeMaTHKH Ta
cnocobu iX 3acCTOCYBaHHS 3 BHUKOPUCTAHHSIM CY4YacHHX MPOTPaMHUX Iu1atdopm
(MathCAD, MatLab tomo).

3riJHO 3 BUMOTaMH OCBITHHO-TIPOGECIHHOT TPOrpaMH CTYACHTH MOBUHHI JIOCATTH
TaKMX KOMIIETEHTHOCTEN:

3/1aTHICTh PO3B’SA3yBAaTH CKJIQ/IHI CTEIiali30BaH1 33/1a4l Ta MPaKTHUYHI MPOOJIeMHU y
ragy3i KOMI IOTEpHUX HayK abo y mpoleci HaBYaHHs, 10 epeadadae 3acTOCyBaHHS
Teopiit Ta MeToAiB iHdopmaliiaux Texnonorii (IK).

31aTHICTB 10 aOCTPAaKTHOTO MUCJICHHS, aHai3y Ta cuHTte3y. (3K1)

3MaTHICTH 10 MATEMAaTUIHOTO (DOPMYITIOBaHHS Ta JOCIIIKyBaHHS HETIEPEPBHUX Ta
JUCKPETHUX MaTEMaTUYHHUX MOJeJIeld, OOIPYHTOBYBAaHHS BUOOPY METOIB 1 MIAXOIB JJIs
PO3B’sI3yBaHHS TEOPETUYHHUX 1 MPUKIIATHUX 33]1a4 Y Taly31 KOMIT I0TepHUX HayK,
anami3y ta iHreprperyBanss (CK1);

3M1aTHICTH JI0 JIOTIYHOTO MHUCJICHHSI, MOOYAOBU JIOTIYHUX BUCHOBKIB, BUKOPUCTAHHS
(dbopMalIbHUX MOB 1 MOJI€NIEN aNTOPUTMIYHUX OOUYUCIIEHb, IPOEKTYBAHHS, PO3POOJICHHS i
aHaI3y aJIfOPUTMIB, OI[IHIOBAHHS iX €()eKTUBHOCTI Ta CKJIAJTHOCT1, PO3B’I3HOCTI Ta
HEPO3B’A3HOCTI AITOPUTMIYHUX MPOOIEM AJisl aIeKBaTHOTO MOJIEIIOBAHHS MTPEIMETHUX
oOmacTeil 1 CTBOpeHHs MporpaMHux Ta iHpopMmaiitaux cucreM (CK3);

3/1aTHICTh BUKOPHCTOBYBATH CYYacHI METOJIM MAaTEMaTUYHOTO MOJIEIIOBAHHS
00’€KTiB, TPOIECIB 1 SBUI, PO3POOIATH MOJEN W aJrOPUTMH YHUCEIHHOTO
pO3B’sI3yBaHHS  3aJjady MAaTeMAaTHMYHOTO MOJICNIOBaHHS, BpPAaXOBYBaTH TMOXUOKU
HaOJIMKEHOTO YHCEJIBHOTO Po3B’sA3yBaHHs npodeciitnux 3aaad (CK4);

3naTHICTh 3/1HCHIOBaTH (hOpMasIi30BaHUM ONMUC 3a/1ayu JOCIIIKEHHS Ooneparliii B
OpraHi3aliifHO-TEXHIYHUX 1  COLIaJbHO-€KOHOMIYHHUX  CHCTEMax  PI3HOrO
NpPU3HAYEHHS, BHU3HAYaTH iX ONTUMAaJbHI  PO3B’s3KM, OyayBathd  MoJeil
ONTUMAJIBHOTO  YIOPABIIHHS 3 ypaxXyBaHHAM 3MIH €KOHOMIYHOI CHUTYallii,
ONTHUMI3yBaTU MPOLIECH YIPABIiHHA B CHUCTEMax PI3HOTO MPU3HAYEHHS Ta PIBHS
iepapxii (CKS).

Pe3yabTaTH HAaBYAHHSA:

3acToCOBYBaTH 3HaHHSI OCHOBHHUX ()OPM 1 3aKOHIB a0CTPAKTHO-JIOTTYHOTO

MUCJICHHSI, OCHOB METO/I0JIOT1i HAyKOBOTO Mi3HAHHS, (POPM 1 METO/IIB BUITyYEHHS, aHAJI3Y,
00poOku Ta cuHTe3y iH(pOopMalii B mpeaMeTHiH obmacTti koM 'torepaux Hayk (I1P 1).

BukopucroByBatu CydacHMM MaTEMATUYHHUM anapaT HENEPEPBHOIO Ta

JTUCKPETHOTO aHali3y, JIHIKHOT anreOpH, aHaTITHYHOI reoMeTpii, B MpodeciitHiil AisTbHOCTI
IJIs1 pO3B’sI3aHHS 33/1a4 TEOPETUYHOTO Ta MPUKIIAAHOTO XapaKTepy B MPOLeci IPOSKTYBaHHS Ta
peanizarlii 00’extiB iHGopmaTu3zariii (I1P2).

MikaucuMnIiHaApHi 3B’ I3KH:

Martepianu AUCHUIUTIHA B TOJAIBIIOMY BHUKOPHCTOBYIOTHCSI TIPH BHBUYCHHI
aucuumuniH - CXeMOTexHiKa Ta  apxXiTeKTypa OOYHCIIOBAIbHUX CHUCTEM  Ta
MaremaTu4H1 METOAM AOCIIIPKEHHSI OTepalliil.



2. IIporpama HaBYAJBHOI AMCHHUILTIHH

Moayab 1. OcHOBH Teopii MHOKHH Ta MATEMATHYHOI JIOTiKH
3micToBuii Mmoay b 1. BBegennsi B pucuuiuiiny. OCHOBH Teopii MHOKHMH. AJIredpa MHOKHMH.
Tema 1. Mera 1 3a1a4i TUCIUIUTIHM, ii MiCII€ B CUCTEMI MATOTOBKH (PaxiBiiB 3 iHGOpMALIHHAX
CUCTEM Ta TeXHOJIOT1i. OCHOBHI MOHSTTA 1 MO3HAYCHHSI TEOPii MHOXKHH.
Tema 2. Anrebpa MHOXKHH.
3micToBuii Moay b 2. BiqHomeHHs Ta iX BJIACTUBOCTI.
Tema 3. Binnomenns Ta onepauii Hax HuMH. J{ekapTiB 100yTOK MHOKHH. [IOHATTS BITHOIIICHHS.
binapHhi Ta n-apHi BigHomeHHs. O0iacTh BU3HAYCHHS Ta 00JIaCTh 3HaYeHb BigHOMmEHH. Criocoon
3a/iaHHs BigHomeHb. Onepalii Haj BiJHOMCHHSIMHU.
Tema 4. BaactuBocti OiHapHux BigHowmeHnb. PeduekcuBHICTh, aHTUPEGIEKCUBHICTS,
CUMETPUYHICTh, AHTUCUMETPHYHICTh, AaCHUMETPUYHICTh, TPAH3UTUBHICTh, AHTUTPAH3UTHUBHICTH
BimHOMmEeHb. Kiacum OiHapHHMX BigHOIIECHb. BigHOmICHHS eKBiBalieHTHOCTI. Kilacn €KBiBaJe€HTHOCTI.
Bignomenns mnopsnky. BigHomenHs TomepaHTHOCTI. DyHKIioHanmbHI BimHOmeHHsA. OOmacti
BHU3HAYCHHS 1 3HaYeHb. DyHKIIT 1 BimoOpakeHHs. Tumnu BiqoOpakeHb: CIOp'€KIIis, 1H' €KIIis, O1EKITIS.
Tema 5. Enementu pensiniiinoi anreopu. Pemsiiiina moaens nanux. [loHATTS pensiiiinol aireopu.
Onepauii pensuiiHoi anreopu.
3microBuii Moayab 3. OcHoBM MaTreMaTw4HoOl Jioriku. /IBilikoBa Jorika. Bynaesi ¢yHkuii Ta
nepeTBOPEeHHs.
Tema 6. Bynesi ¢pyukuii (ocHoBHiI nousaTTs). bBynesa anredpa. bynesi 3minni ta Qynkmii. O6macTs
BU3HAYCHHS Ta 00JIacTh 3HA4YCHb OyneBux QyHKIiA. Criocobu 3amanus OyneBux ¢yHKid. Peamizaris
OyneBux Qynkiii ¢gopmynamu. EnementapHi (yHkuii anreOpm sorikm. J[Boicticth. J[BoicTi Ta
camonBoicTi OymeBi (ynkmii. [lpuHIUm aBoicToCTi. 3aKOHM 1 TOTOXHOCTI OyneBoi anreOpwu.
ExBiBaneHnTHi nepeTBopeHHs hopMyI1 OyIeBoi anredpu.
Tema 7. HopmauabHi ¢gopmu 0OyaeBux QyHKIIM.
OcHoBHi nonatTa. Hopmanbhi (opmu: ausz'toHkTHBHa HopMaibHa ¢opma ([AH®D), koH’rOHKTHBHa
HopMaibHa ¢opma (KH®). Jlockonami nHopmanbhi ¢opmu (AJH®, AKH®D). [Iuz’roHKTHBHI Ta
KOH IOHKTHUBHI po3kianaHHs OyneBux ¢ynkuiid. Ilepexin Big Tabmuui OyneBoi pyHkuii 0 Gopmyau
anreOpH JIOTIKH 1 HaBIAKH.
Tema 8. Minimizauis OyjeBux pynkuiii. OcHoBHi mousATTs. Kpurepii minimizarii. OCHOBHI MeTOIA
MiHiMi3a1ii OyneBux (GyHkmiin. Meton miHimMizytounx kapt (miarpamu Kapro-Beiiua).
Tema 9. Anredopa Keraaxina. Ctpykrypa i ToToskHOCTI anredpu XKerankina. [Tominom XKerankina ta
npaBuiIo oro noOynosu. JliniiHi Oynesi ¢pyHkuii. Tunu OyneBux ¢yHKuid. 3aMKHEHI Ki1acu OyJIeBUX
¢yuxkuii. [lonstra noBHoTH Hab0py OyneBux Qyukuiil. Teopemu Ilocta nmpo QyHKIIOHANIBHY TOBHOTY
Habopy OyneBUX (PYHKIIIH.
3micToBuii MmoayJib 4. Jlorika BHCJIOBJIEHbD i JIOTIKA IPEeAUKATIB.
Tema 10. BucioBienns. Aiireopa BucJoBJeHb. BucioBieHHs (ocHOBHI MOHATTS). JloriyHi 3B's3KH 1
(dbopMynu joriku BicioBieHb. [1o0ynoBa cknagHux Gopmys. AnreOpa JIOTIKH 1 JIOTiKa BUCIOBJICHbD.
IaTepriperarist popmyn sioriku BUcIOBIeHb. [IpaBuinbHi MipKyBaHHs. JIoTiuHA €KBIBAJIGHTHICTS 1
JIoTiYHMH Haciigok. OOYMCIeHHS BUCIOBIEHb. AKCIOMH Ta ITOBHOTA OOUYKCIIEHHS JIOTIKA BUCIIOBJIEHD.
BucHoBKY B 00UHUCIIeHH] BUCTIOBIIEHb. [lelyKTHBHI BUCHOBKH Y JIOTilli BUCJIOBJIeHb. HecynepeuHicTs,
He3aneXHICTh. Pi3H1 akciomaTu3arii 0O4YHCIIEHHS BUCIOBJIEHb.
Tema 11. lIpeauxatu. Aaredpa npeaukatiB. OCHOBHI NOHATTS JIOTIKM NpeAukaTiB. Onepaiii JIOTiKu
npenukariB. KBantopHi omeparii. @opmynu Ta iX IHTepOpeTalis y JIOTill NpeAuKaTiB. 3aKOHHU 1
TOTOXXHOCTI JIOTIKM TpenukariB. BumepemxeHni HopmanbHi (Gopmu. OQO04YmcjeHHS TNpeInKaTiB.
JloriuHMif BUCHOBOK Y JIOTIIl TIPEIUKATIB
3micToBuii Moay b S. OCHOBH KOMOIHATOPHOIO aHATI3Y.
Tema 12. 3arajibHi BU3HaYeHHsI KOMOiHaTOpUKU. MoeJli THMOBUX KOMOIHATOPHUX
koHirypauiii. [TonsTTs r-Bubipku. 3aranbpHi paBuia i 3a1a4i komobinaropuku. [IpaBuia cymu i
n00yTKy. [lepectaHOBKH, pO3MIIIIEHHS, CIIOTY4YeHHS (0€3 MOBTOPEHB Ta 3 MOBTOPEHHSIMHU).
Tema 13. [IpuHumnn BKJIIOYeHHs | BUKJIIOYeHHA. Teopema Ta popmyria BKIIOYCHD 1 BUKITIOYEHb.
3anayi mpo po3MoALT IPEeIMETIB 32 ypHaMHu (YPHOBI CXeMHU BUPIIICHHS KOMOIHATOPHUX 3a/1a4).
Posnoain onHakoBUX 00’ €KTIB 32 ypHaMu. Po3moiin HeoqHaKOBUX 00’ €KTiB 3a ypHamu. Yncna



Crupnunra. Yucna Moprana. Yucna benna. Kommosurii 1 po30uTTs.
MopynpHul KOHTPOJIB 1.

Mopyab 2. OcHoBH Teopii rpadis, mepe:xi Ta Teuii.
3micToBuii MoayJIb 6. OCHOBHU Teopii KOAYBaHHS.
Tema 14. AncdaitHe komyBanHs. KomyBaHHS 3 MIHIMadbHOIO HAUIMINKOBICTIO. Anroputm daHo.
Anroputm Xadhdmena. 3aBagocriiike koayBaHHsa. CTUCHeHHs naHux. Kpunrorpadis. )

3micToBuii MoayJb 7. OCHOBHI MOHATTSA Teopii rpagis.

Tema 15. IloxomkenHsi rpadis. BusHauennss rpadiB. PisnoBuau rpacdis. HeopienToBani Ta
opieHToBaHi rpadgu. OCHOBHI TEpMIHHM [JIsl HEOPIEHTOBAHMUX Ta OpieHTOBaHUX rpadiB. Crmocobu
3amanHsl rpadiB. ['eomerpuuna peamizamis rpadiB. Matpumst cyMmibKHOCTI. MaTpuisl IHIUISHITIN.
Yuco BepmuH 1 pedep rpada.

Tema 16. Onepauii Hax rpadpamu. Omepariii BuydeHHs pebep Ta BepmmH. Omepariiss BBEACHHS
pebpa, omepallis BBEICHHS BepIIMHU y pedpo. Omepartis o0’ eqranas rpadis. Onepamii qomaBaHHS 1
MHOXeHHs1 rpadiB. [3omopdizm rpadis. Ilnocki ta mmanapui rpadu. Ilinrpadu. Anredpaiunuii
KputTepii  13omop¢izmy rpadiB. 3B'A30K 3 BIAHOUIEHHSAMHU. I[30MOpdi3M SK  BIAHOLICHHS
ekBiBasieHTHOCTI. ["'omeomopdui rpadu. Teopema Ilontpsrina-Kyparoscekoro. Teopema XKopnpana.
Xopnanosa kpusa. [100ynoBa miaockoro 300pakeHHs rpada.

Tema 17. 3B's3HicTh rpadis. EilsiepoBi Ta raminbronoBi rpagu. [TousTTs 38's1300CTI rpadis,
KOMITOHEHTA 3B'I3HOCTI, n-3B's13HUH Tpad. BractusocTi 3B's130uX rpadiB. MeTpudHi XapaKTEpPUCTUKH
3B'si3HKX Tpadis. Eitneposi Ta ramineToHOBI rpadu. Teopema Eitnepa. Anroputm 3HaXOHKSHHS
eitnepoBa nukia (Teopema dnepi). O3HaKM ICHYBaHHS TaMUTBTOHOBHUX ITUKJIIB, IIUIAXIB 1 KOHTYPIB.
Tema 18. [lepeBa. BuznaueHns nepeBa, BIaCTHBOCTI AepeB, Jic. [lepeniuenns rpadis 1 gepeB. OcToBu
rpada. OpienroBani i OiHapHi nepeBa. [lpaBuna o6xony OiHapHux nepeB. ExBiBajeHTHiI OiHapHi
IepeBa.

Tema 19. TpancnopTHi Mepesxi Ta Teuii. Ix B1acTusocti. Haiikopormi Bixcrani Ta musixu y
Mepe:xax. AJTOpUTM BU3HAYEHHS BIJACTaHI MK BEpIIMHAMU Ha Tpadi 3 OAMHUYHUMU JI0BKUHAMU
pebep. Anroputm [letikctpu (Popra) BU3HAYCHHS BiACTaHI MK BEPIIMHAMHA Ha Tpadi 3 JOBUTBHUMH
nosxxkuHamu pebdep. Anropurmu ®roiina i Janiura monryky HAKOpOTIIAX MIISXIB MK BCiMa mapamMu
BepimH rpada. Tedii y mepexkax. 3amaua mpo MakCUMaIbHy Tediro y Mepexi. Po3pi3 mepexi. Teopema
PO MAaKCUMAaJIbHY TEYil0 Ta MiHIMabHHIA po3pi3. AnroputMm Dopra-DankepcoHa.

3micToBuii Mmoay b 8. EjleMeHTH Teopii CKiHUeHHHX aBTOMATIB.

Tema 20. 3arampHa XxapakrepucThka aBToMaTiB. Po3mizHaBaui. CkiHueHHI aBTomatu. CrocoOu
3aJlaHHs aBTOMatiB. ABToMatu Mini 1 Mypa. ABToMaTu 3 Mara3uHHOIO IaM’ SITTIO.

MopnynpHul KOHTPOJIb 2



3. CrpykTypa HABYAJIbHOI JUCUHUILIIHA

KinepkicTs rogusn

JieHHa Gopma

Ha3Bu 3MicTOBHUX MOZYJIiB i TEM

YChOTO y TOMY 49HCIT
hi§ n | mab | c.p.
1 2 3 4 5 6

Moayasb 1. OcHOBH TeOpii MHOKMH Ta MATEMATHYHOI JIOTIKHU

3microBuii Moxyb 1. BBenenns B qucumiuiiny. OCHOBH Teopii MHOKHH. AJiredOpa MHOKHH

Tema 1. Mera i 3agavi qucoMIIiHg, Ti Mice B cHCTeMi IiAroOTOBKH
(paxiBuiB 3 iHpopmaniiiHuxX cucrem Ta TexHoJ0riii. OCHOBHI MOHATT i
MO3HAYEHHSI Teopii MHOKHMH. [HTYITHBHE MOHATTS MHOXHHHU. EneMeHTH
MHOIHH. CKiHYeHHI Ta HECKIHYCHHI MHOKHHH. Y HiBepcallbHa 1 TIOPOXKHS
MHOXKHIHHA. Crioco0u 3amaHHs MHOXHH. [1oTyXHICTP MHOXHIH. MHOXHUHA 1
T IMHOXKAHU.

10

Tema 2. Anredpa MHOKMH. ['eoMeTpryHa iHTEpIIpeTallis MHOXHUH: KOJIa
Eiimepa Tta miarpamu Benna. Omeparii Ha MHOXHHAaX. 3arajibHe
Br3HaueHHs anreOpu. [loHATTS anreOpum MHOXHH. AKciomMu anreOpu
MHOXKUH. [TpuaIm nBoictocti. ToTOXHI IepeTBOPEHHS (HOpMYI anredpu
IMHO>KHH.

12

Pazom 3a 3MiCTOBHIM MoOJTyJieM |

22

14

3micToBuii MoayJib 2. BifHoIIEeHHA Ta iX BJAaCTHBOCTI

Tema 3. Bignomennss Ta omepanii Hag HuMH. [lekapTiB 100yTOK
MHOXUH. [ToHATTS BigHOmeHHs. biHapHi Ta n-apHi BigHomeHHs. O6nacTh
BU3HAYCHHSA Ta OO0JacTh 3HAYeHb BigHolieHHs. CnocoOu 3agaHHS
BigHOIIEeHs. Oreparii Ha/l BiTHOIICHHIMH.

12

Tema 4. BuaacruBoctri OimapHuX BigHomieHb. PediexcuBHICTS,
AQHTHPE(ICKCHBHICTB, CUMETPHYHICTB, AHTHCHUMETPUYHICTb,
ACHMETPUYHICTh, TPAH3UTHUBHICTh, AHTHTPAH3UTUBHICTH  BiJHOIICHB.
Knacu OiHapHHMX BiHOIIEHb. BigHOMIEHHS eKBiBaJdeHTHOCTI. Kiacu
€KBIBaJCHTHOCTI. BimHOImEHHA TOpsaKy. BigHOIIEHHS TONEPaHTHOCTI.
OyuKIioHaNbHI BimHOmEeHAS. O0OnacTi BU3HAYeHHA 1 3Ha4eHb. DyHKIIT i
BinoOpaxxeHHs. Tumu BioOpakeHb: Clop'eK1lisi, iH'€KIis, OieKIIis.

14

Tema 5. EsnemenTn peasiniiinoi anredpu. PensuiiiHa Mozpenb JaHuX.
[ousTTs pensiiiiHoi anreopu. Onepaltii pensuinHoi anreopu.

10

2

[Pa3oMm 3a 3MicTOBHMM MoayJieM 2

36

6 6

24

nepeTBOPEeHHs

3micToBuii MoayJib 3. OCHOBM MaTeMaTH4HOI Joriku. /IBilikoBa Jiori

Kka. byjaesi gynkuii

Ta

Tema 6. Byaesi ¢pynkuii (ocHoBHI moHsATTs1). By1eBa anredpa. Bynesi
BmiHHI Ta QyHKIII. OOJacTs BU3HAYCHHS Ta 00JAcCTh 3HAYEHH OYJIEBHU
¢dynkuii. Crocodu 3anaHHs OyneBux QyHKUid. Peamizamis OyneBux
byHkuii popmynamu. Enemenrapni ¢pyHkuii anredpu noriku. J{BoicTicTs.
/IBoicti Ta camonBoicTi OyneBi ¢ynkuii. [IpuHnun nBoicTocTti. 3aKoHN i
roroxxHOCTI OyneBoi anreOpu. EkBiBaneHTHI mneperBopeHHs (opmyn
OyneBoi anreopu.

10

Tema 7. Hopmaabui ¢opmn OyneBux ¢pynkmiid. OCHOBHI IOHATTS.
HopmameHi  ¢opmm: nu3'ToHKTHBHa HOopMmaibHa (op-ma (AHD),
KOH IOHKTHBHa HOp-MaibHa Gopma (KH®D). [Jocko-Haii HopMasbHi (hopMu
(AJJHD, IKH®). /In3 I0OHKTHBHI Ta KOH IOHKTHBHI PO3KJIagaHHs Oy-JIeBHX
¢dynkuii. [Mepexin Bin Tabmumi OyneBoi ¢yHKUiT 10 Gopmynan anredpu
UTOTiKM 1 HaBIaKH.

12

Tema 8. Minimizanisi OyneBux ¢ynkuiii. OcHoBHI nonsTTs. Kpurepii
MiHimi3anil. OcHOBHI MeToam MiHiMi3amil OyneBux ¢yHKmid. Meron
MiHIMI3yrounx KapT (miarpamu KapHo-Beiiua).

14

Tema 9. Anareopa JKeraakina. CTpykTypa i TOTOXHOCTI anrebpu
DKerankina. ITominom JXXerankina Ta mpaBmio ioro moOymoBu. JliHilHI
OyneBi ¢ynkiii. Tunmn OymeBux ¢QyHKIIA. 3aMKHEHI Kiacu OyieBHX
(bynxkii. [ToHaTTs moBHOTH Habopy OyneBux ¢yHkIii. Teopemu Iloctal
mpo GYHKITIOHATLHY MMOBHOTY Habopy OyieBuX GYHKITIH.

12

Pa3zom 3a 3micToBHUM MoayJieM 3

48

28

3micToBuii MoayJb 4. Jlorika BHCJI0BJIEHb i JIOTIKa NMPeIUKaTiB

Tema 10. BuciioBiienns. Aire6pa BHCJIOBJIeHb. Bucno-BieHHs (OCHOBHi‘

11




nousTTs). Jloriuni 3B'sa3ku i ¢GopmMyam Joriku BicnosieHb. [loOynoBa
ckmamHuX GopMyn. AnreOpa JOTIKH H JIOTiKa BHUCIIOBIEHB. [HTepmpeTamis
(dopmyn goriku  BucIoBIeHb. [IpaBwibHI  Mipky-BaHHA. Jloriuna
CKBIBaJICHTHICTh 1 JIOTIYHUI HACIiTOK. AKCIOMH Ta ITOBHOTA OOYHCIICHHS
UTOTiKM BHCJIOBJICHb. BHUCHOBKM B OOYMCIICHHI BHCIOBJIEHB. JleMyKTHBHI
BUCHOBKH Y JIOTilli BHCJIOBIEHb. HecymepeuHicTh, He3alekHICTh. Pi3Hi
aKciomMaTu3anii 0OUMCICHHS BUCIIOBIICHb.

Tema 11. IIpenukaru. Anredpa npeaukartiB. OCHOBHI IOHATTS JIOTiKH
npeaukatiB. Onepaii noriku npeankariB. KantopHi onepauii. ®opmynn
Ta X iHTeprpeTauis y JOTili Mpeau-KaTiB. 3aKOHH 1 TOTOXKHOCTI JIOTiKH
npeaukatiB. Bunepemkeni HopManbHi Gopmu. OOUYKMCICHHS Npeau-KaTiB.
JloriuHuii BHCHOBOK Y JIOTilli IPEMKATIB

11

Pazowm 3a 3micToBuM Moayiiem 4

22

14

3micToBuii MOaYJIb 5. OCHOBH KOMOIHATOPHOI0 aHAJI3Y

Tema 12. 3arajbui BU3HAYeHHs1 KoOMOiHaTopuku. Mojgenai TUMOBHX
KoMOiHaTOpHUX KOHGirypaniii. [TorarTs r-Bubipku. 3araneHi npaBuia i
Bamadi koMOiHaTtopuku. IlpaBmma cymm 1 moOyTky. IlepecraHoBKH,
[PO3MIIIIEHHS, CIIOJTy4eHHs1 (0e3 MOBTOPEHB Ta 3 MOBTOPECHHIMH).

14

Tema 13. I[Ipunnun BKIKOYeHHsI i BHKJIOYeHHs. Teopema Ta ¢opmyna
BKJTFOYCHB 1 BUKITFOUEHb. 3a1adi PO PO3MOALI MPEIMETIB 3a ypHaMHU (YPHOBI
CXeMHU BUpIIOICHHS KOMOIHATOPHHX 3a/1a4). Po3moain oqHakoBUX 00 €KTIB
Ba ypHamu. Posmonmin HeoAHAaKOBHX 00’e€kTiB 3a ypHamu. Yucnia
Crupnuara. Yucna Moprana. Uncna bemma. Komnoswumii i po30utTs

12

Pa3om 3a 3MicTOBHMM MoOAyJieM 5

26

4

16

MoaynbHii KOHTpOIB 1

2

2

'Ycboro 3a moayJiem 1

156

28

32

96

Monyab 2. OcHoBu Teopii rpadis, Mepe:xi Ta Teuii.

3micToBHiA MOaYJIb 6. OCHOBH Teopii KOAYBaHHA.

Tema 14. AndasitHe koayBanHst. KoayBaHHS 3 MiHIMaJIbHOO
HaTHIIKOBICTIO. AsroputMm ®ano. AnroputMm Xadhdmena. 3aBagocTiiike
konyBaHHs. CtucHeHHs nanux. Kpunrorpadis.

10

Pa3om 3a 3MicTOBHMM MOYyJieM 6.

10

3microBuii Moay b 7. OcHOBHI IOHATTSA Teopii rpadis

Tema 15. [Toxomkennst rpagiB. Busnauenns rpagis. PisHoBuau rpadis.
HeopienroBani Ta opientoBani rpadgu. OCHOBHI TEepMiHH  JUIs
HEOpieHTOBaHMX Ta opieHToBaHMX TpadiB. Cnocobu 3amanHs rpadis.
CeomerpuuHa peanizamis rpadis. MaTpuist CcyMmiKHOCTI. Marpuis
irmuaeHmid. Yucno BepuivH i pedep rpada.

11

Tema 16. Onepanii nax rpadpamm. Omnepamii BwtydeHHS pebep Ta
BepunH. Omnepartisi BBeJeHHS peOpa, omeparlisi BBEICHHS BEPLIMHHU Y|
pebpo. Omeparisi 06’ennanHs rpadis. Omneparii T0gaBaHHS 1| MHOXCHHS
rpadiB. [3omopdizm rpadis. [Mnocki ta tmanapui rpadum. Iliarpadu.
IAnreOpaiunuii KpuTepii i3oMopdizmy rpadis. 3B'SI30K 3 BiJHOIICHHIMH.
[3oMopdi3mM SK BiJHOWIEHHS eKBiBaJeHTHOCTI. ['omeomopdHi rpadm.
Teopema Ilontpsrina-Kyparoscekoro. Teopema Xop-mama. >Kopmanosa
kpuBa. [100yoBa mockoro 300paskeHHs rpada.

13

Tema 17. 3B'ssmicte rpadis. EiisepoBi Ta ramiibToHoBi rpadm.
[MonsiTTst 3B's13HOCTI rpadiB, KOMIOHEHTAa 3B'I3HOCTI, N-3BSI3HUN Tpad.
BnactuBocti 3B'a3HMX TpadiB. MeTpHYHI XapaKTEPUCTHKU 3B'S3HUX
rpa¢i. Eineposi ta ramimsToHOBI rpadu. Teopema Eiinepa. Anroputm
BHAXOJDKEHHS eiyepoBa 1ukia (Teopema @iepi). O3HAKM iCHYBaHHS
raMiJJbTOHOBMX ITUKJIIB, IIJISIXiB 1 KOHTYPIB.

13

Tema 18. JlepeBa. BusHaueHHs JepeBa, BIACTHBOCTI JepeB, JIicC.
IMepemiuenns rpadiB i gepeB. OcrtoBu rpada. OpieHToBaHI i OiHapHI
nepeBa. [IpaBuna o6xoxy 6iHapHux nepeB. ExBiBanenTHi OiHapHI Aepesa.

13

Tema 19. TpancnopTHi Mepesxi Ta Teuii. Ix BaacTuBocri. Haiikopormi
BilcTaHi Ta mUIAXH y MepekaxX. ANTOPUTM BU3HAYCHHS BIJICTaHI MiXK
BepImMHaMH Ha Tpadi 3 OJUHWYHUMHU JOBXKMHAMU pedep. ANTopuTtm
[eiikctpu (Popaa) BU3HAYCHHS BiJCTaHI MK BepIIMHaMH Ha rpadi 3
IMOBUTEHUMHU JOBXXKHHAMU pebep. Anroputmu @ioiina i JlaHura momykyi

HaWKOPOTIIMX MUIAXiB MK BciMa mapamMu BepmmH rpada. Tedil vy

15




Mepexxax. 3azada Npo MaKCUMalIbHY Tedito y Mepexi. Po3pi3 mepexi.
Teopema mpo MaKCHMaNbHy TEYil0 i MiHIMaJIBHHH poO3pi3. ANTOpPUTM
Dopaa-PankepcoHa.

Pazom 3a 3micToBUM MoTyIieM 7 65 | 14 16 35
3microBuii Moayab 8. EineMeHnTH Teopii CKIHYeHHHX aBTOMATIB

Tema 20. 3araipHa XapakTepucTHKa aBToMaTiB. PosmizHaBaui. CKiHYCHHI

aproMatH. Crioco6m 3aaHHs aBToMariB. ABTomMars Mini i Mypa. 7 2 5
ABTOMATH 3 Mara3uHHOIO IaM SITTIO.

Pa3zom 3a 3micToBHMM MoayJieM 8 7 2 5
MoayabHHU KOHTPOJIB 2. 2 2

Ycboro 3a moayJsiem 2 84 20 16 48
Yeboro ronmH 240 48 | 48 144




4. TeMu ceMiHAPCHLKMX 3aHSATH
He nepeobaueHo HagUaANbHUM NIAAHOM

5. Temu NpakKTHYHHUX 3AHATH

=

Has3Ba temn

KinekicTe
TOIVH

MHuoxunu. Anredpa MHOXHH

4

BigHommeHHs Ta ornepariii HaJ HUMU

DyHKITIOHATBbHI BiTHOIICHHS

bynesi ¢pyHKIIil Ta IepeTBOPEHHS

Hopwmaibhi popmu 300pakeHHs OyneBuX (PyHKITIH

Minimizaris OyneBux QyHKIIIH

dyHKIIIOHAJIbHA TOBHOTA HA0OPIB OyJIEeBUX (PYHKIIIM.

Jlorika Ta 0O4YMCJIEHHS BUCJIOBJIEHD

Jlorika Ta 0OUMCIIEHHS TPEANKATIB.
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S

OcHOBHI npaBuiIa KOMOIHATOpUKUA. Mojien KOMOIHaTOPHUX
KoHpirypairiit
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VYPHOBI cCXeMH BUPIIIEHHS] KOMOIHATOPHUX 3a/1a4
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Cniocobwu 3aganss rpadis. Onepanii Haja rpadamu.

[E—
(98]

3B’s13HICTh rpadis. Eiineposi Ta raMiibTOHOBI rpad.

[
N

JepeBa. AnroputMu moOyJ10BM OCTOBHOT'O JIEpEBa.

[E—
()]

BiamrykanHs HAMKOPOTIIMX BiJICTaHEW MIXK BEpIIMHAMU
rpada (Mepexi)
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AN

3agavi Ipo MaKCUMAJIbHY TE4it0 1 MiHIMaIbHUN PO3pi3 Y
Mepexi

N

3arajibHa KUJIBKICTH

S
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6. Temu 1200paTOPHUX 3aHATH
He nepeddauenHo Ha8YAIbHUM NIAHOM

7. CamocriiiHa podoTa

Ne HasBa Temu KinbkicTb
3/ TOTUH
1 | BuB4eHHs KOHCIEKTY JEKLIN 40
2 | [ligroToBKa A0 MPaKTUYHUX POOIT 80
3 | [ligroToBKa 10 MOIYIBHUX KOHTPOJIBHHUX 32
Pazom 152

8. InauBinyasbHi 3aBAaHHS
He nepeddaueHo Ha8UaANbHUM NIAAHOM

9. MeToau HABYAHHS
HaBuaHHs 32 101TOMOT0I0 TOSICHIOBAJIBHO-1ITIOCTPATUBHOTO MaTepiaily (JIeKIis),
MPAKTUYHOTO MaTepiaity; poOoTa 3 HaBYAJIbHO-METOIMYHOIO JIITepaTyporo. TexHosoris
3MIIIAHOTO Ta JUCTAHIIITHOTO HABYAHHS.

10.MeToau KOHTPOJIIO
[IpoBeneHHsT MOTOYHOTO KOHTPOJIO HA MPAKTUYHUX 3aAHSTTIX, TUCBMOBOTO Ta
KOMIT FOTEPHOTO MOJYJIBHOTO KOHTPOIIO, (D1HATEHUNA KOHTPOJIb y BUTJISA/II 1ICTIUTA.

11.Po3moais 0aiB, sIKi OTPUMYKOTh CTYACHTH
CkaoB1 HaBYAIBHOT banu 3a ogHe 3aHATTS Kinbkicts 3ansath | CyMapHa KiIbKICTh
pobotu (3aBliaHHs) (3aB/1aHb) OatiB
Moayas 1
Po6ota Ha nexiisx 0...1 13 0...13
BukoHaHHS 1 3aXUCT
1abopaTOPHUX 0..3 15 0..45
(MpakTHUYHHX) POOIT
MopnynbHUI KOHTPOJIb 0...5 1 0...5
Monayasb 2
Po6ora Ha nekisix 0...1 5 0...5
BukonanHs 1 3axucT
1abopaTOPHUX 0..3 9 0..27
(mpakTHYHHX) poOIT
MonynbHHI KOHTPOJIb 0...5 1 0...5
Ycboro 3a cemectp 0...100

[Ipy HEMOXJIMBOCTI NPHUCYTHOCTI Ha JEKIIAX ab0 NPaKTUUYHHX 3aHATTAX
CTYJICHTH TIOBMHHI 3BITYBAaTH BIAMOBIASIMHU Ha KOHTPOJBHI 3alUTaHHS JIEKIIHA Ta
MITBEPPKYBaTH BUKOHAHHS MTPAKTUYHUX POOIT 3BITAMHU.

CemecTpoBuii KOHTPOJb (ICIIUT) MPOBOAUTBLCA Yy pa3l BIAMOBU CTYJEHTa Bij
OasliB MOTOYHOTO TECTYBAaHHS W 3a HAsABHOCTI JOMYCKYy M0 icmuty/3amiky. Ilig gac
CKJIa/laHHs CEMECTPOBOTO ICIHUTY/3aliKy CTYACHT Ma€ MOXJIMUBICTb OTPUMATU
makcumyMm 100 Gamis.
bineTt nns icnuTy/3aliKy CKIalaeThCcsl 3 ABOX TEOPETHUYHUX Ta OJHOTO MPAKTHUYHOTO



3aBJaHHA. 32 MPABWIBHY BIiJNOBIAb HAa KOXKHE 3aBJaHHS CTYJICHT oTpuMye 1mo 30
OauiB, 3a po3B’s3aHHA 3a1a4i — 40 OariB.

12.5IkicHi kKpuTepii ONiHIOBAHHS.
HeoOximuuii 06csT 3HaHB IJIs OJICPKAHHS TO3UTUBHOI OI[IHKH:

1. OcHoBHI TOHATTS Teopii MHOXHH. CrtocoOu 3agaHHsT MHOXKUH. [1iTMHOKHHM.
bynean muoxunu. ['eomerpuyHa inTepnperaniss MHOXHUH: koja Einepa ta miarpamu
Benna. Anre6pa mHoxuH. Onepartiii Ha MHOKHHAX. DopMynH 1 TOTOKHOCTI anredpu
MHOUH. TOTOXH1 IEpeTBOPEHHS BUPA3iB.

2. JlpiiikoBa norika. byneBi ¢yskuii Ta neperBopeHHs. CrocoOu 3amaHHS
OyneBux ¢yHKIINA. 3aKOHM 1 TOTOXHOCTI anreOpu Jjorikd. EkBiBaneHTHI
nepeTBopeHHs popmyn anredpu joriku. [[Boicticte. Hopmanehi dhopmu OyneBux
dbynkuid. Anredpa XKerankina. @yHKIIOHAIbHA TOBHOTA HA0OPiB OyieBuX (QyHKIIIM.
Metoau wmiHiMizamii OyneBux ¢yHkiiid. Jloriuni cxemu. CuHTE3 KOMOIHAI[IHHUX
CXEM.

3. Jlorika BucnoBiieHb. [IoHATTS aToma, Mosekynu, Gpopmyiu. JIoriuHi 3B'SI3KH.
[To6ynoBa cknaguux Gopmyn. Inrepnperaiiss (GopMyn y JIOTIIl BHUCIOBJICHb.
JlenyKTUBH1 BUCHOBKH Y JIOTIIl BUCTIOBJIEHb. OOUUCIIEHHS BUCJIOBIICHD.

4. Jlorika npenukatiB (Jlorika nepmoro nopsaky). OCHOBHI HOHSTTS JIOTIKU
npeaukarie. dDopMynu y Jorimi OpeaukariB. 3aKOHM 1 TOTOXKHOCTI Yy JIOTIII
npenukatiB. KBantopu. Bunepemxkeni HopmanbHi ¢opmu. JloridyHiui BUCHOBOK Y
JIOT1II TIPEINKATIB.

5. OcHoBU KOMOIHAaTOpHOTO aHamizy. Mojen KOMOIHAaTOPHUX KOH(Irypairii.
[IpaBuna cymu 1 100yTKy. [lepecTaHOBKH, pO3MIIIEHHS 1 CIIOTYyYEHHS 0€3 MOBTOPEHb
Ta 3 moBTopeHHsMU. biHoM HpioToHa. 3agadi mpo po3mojiiyl MpeaMeTIB 3a YpHAMH
(YpHOBI cxeMHu BHpillIeHHS KOMOIHATOpHUX 3anad). Kommosuiii 1 po3outTs. Merton
MPOAYKTUBHHUX (GYHKIIH. MeTos peKypeHTHHX criBBigHOIIeHb. Yncma dibonayyi.
Teopema Ta hopmysa BKIIFOUEHD 1 BUKITIOUEHb.

6. OcHoBu Teopii koayBaHHs. AdndaBiTHe KoayBaHHs. KonpyBaHHs 3
MIHIMaJbHOIWO  Ha/uIMIIKOBICTIO.  AnroputmM  ®dano. Anroputm XaddmeHa.
3aBagocriiike kogyBaHHs. CtucHeHHsa nanux. Kpunrorpadis.

7. OcHoBHI TIOHATTS Teopii rpadiB. Buznauenns rpadiB. PizHoBumu rpadis.
Cnocobu 3ananns rpadis. 'eometpuuna peanizaris rpadis. Onepartii Hax rpadamu.
[3omopdizm rpadis. [lmocki Ta mmanapai rpadu. 3B's3HicTe TrpadiB. MerpuyHi
XapakTepUCTHKHU 3B'si3HUX Tpadis. Eineposi i ramiabToHOBI rpadu. Ilukimomarnka
rpadiB. 3amada KomiBOsDKepa. Bu3HaueHHS JepeBa, BIACTUBOCTI JIepeB, JIiC.
PozdapOyBanns rpadis. TpancmopTHi Mepexi Ta Tedii.

HeoOxignuit 06csaT BMiHb JJI1 OJIepKaHHS MO3UTUBHOI OIIHKU:

1. VYMiTH BHKOPHUCTOBYBAaTM amapaTr JUCKPETHOI MaTeMaTUKu s
dbopmaizallii Ta MaTEMaTUYHOIO OIMKCY 3ajay, 10 BUHUKAIOTh y chepl HAyKu Ta
BUPOOHUIITBA.

2. YMITH BUKOHYBAaTH aHaii3 Ta CHHTE3 JUCKPETHUX 00 €KTIB Ta IMPOILIECIB,
BUKOPHCTOBYIOUH MOHATTS 1 3aKOHH T€OP1i MHOKHUH.

3. YMiTh BuUpilIyBaTH KOMOIHATOpHI 3ajayl Ha MepeideHHs, 3ajadl Ipo
ICHYBaHHS Ta OOYI0BY, 3a/1a4i Mpo BUOIp 00’ €KTIB.

4. YMITH MOJIETIOBATH Ta aHAII3yBaTH 3a JOMOMOTO0I0 Teopii rpadiB Oyb-sKi



CXEMHU, B SIKUX BUAUISIOTHCS OUTBIN MPOCTI YACTUHU (BEPIUIMHU) 1 3B’ SI3KW MK HUMH
(pebpa). YmiTu BuUpilIyBaTH 3aJadl BIAIIYKaHHS HAWKOPOTIIUX BiJACTaHEH MIXK
BepirHaMu Tpada (Mepexi), 3a1adl BIANTYKaHHS ONTUMAIBHUX CTPYKTYP 00’ €KTIB.

5. YMITH BUKOHYBAaTH aHaII3 Ta CHHTE3 JUCKPETHUX OO0 €KTIB Ta MPOIIECIB,
BUKOPHUCTOBYIOUH €JIeMEHTH OysieBoi anreOpu (dhopmyBatu OyneBl (yHKII,
HOpMalibHI (opMmu OysieBUX (yHKIN). YMITH OPOBOAUTH MiHIMI3ali0 OyJIeBUX
GYHKITIH.

6. YMITH 3a JOTIOMOTOI0 €JIEMEHTIB aireOpu JIOTiKH (anreOpu BUCIIOBJICHbD,
anreOpu MpeaNKaTIB) OMUCYBATH MIPKYBaHHS Ta «00UYHCIIOBATH» 1X PE3YyJIbTATH.

13.KpuTepii oniHiOBaHHSI pOOOTH CTYJAEHTA NMPOTATOM CEMECTPY
3anoBiiibHO (60-74). OLIIHKY «3aJI0BUTBHOY» 3aCIYyTOBY€ CTYJICHT, SIKHIl BUSBHUB
MIHIMYM 3HaHHS OCHOBHOT'O 3MICTy Marepiaiy 3 JUCHHUIUIIHU B 00’ €M1, HEOOX1THOMY
JUTSL TIOJIAJIBIIIOr0 HaBYAHHS M MalOyTHBOI poOOTH 3a HampsMOM (CHEIiaIbHICTIO),
KWW CIPABUBCS 3 BUKOHAHHAM YyCIX MPAKTUYHUX 3aHATH (poOiT), 1m0 nepeadaydeHi
porpamoro, ajie y 3BiTax (pe3ysbTarax JOMAIIHIX 1 ayAUTOPHUX pOOIT) 1 BIAMOBIAIL
Ha 3alIUTaHHS € TOXUOKHU.

Hoope (75 - 89). Ouinky «a00pe» 3aciayroBy€ CTYIEHT, SIKMl BHUKOHAB yCl
JIOMalllHI 3aBAaHHS, BIANPALIOBAaB yCl MPAKTUYHI 3aHATTS, BUKOHAB KOHTPOJIbHY
poOOTYy, SIKWW BUSBHUB MOBHE 3HAHHA IMPOrPAMHOrO0 Martepiaiy, BIpPHO PO3KPHUB CYTh
npo0ieM Ta y IIJIOMY pO3B’s3aB 3aBJaHHS MPAKTHUYHUX 3aHATh, aj€ y 3MICTI
BIJIMOBIII € HE3HAYHI MTOMIJIKH, 200 HEJIOCTAaTHHO OOIPYHTOBAHO HaJaHI BIAMOBIII Ha
3alpONOHOBAHI 3alMTAaHHS 3 JIGKIIHHOTO Marepiany 3 IUCIMIUIIHMA, 3 Marepiaiy
MPaKTUYHUX 3aHATH Ta MaTepially 3 CaMOCTiiTHOT poOOTH.

Bigminno (90 - 100). OuiHKy «BIAMIHHO» 3aCIyTOBYE CTYACHT, AKUW BUSBHUB
BCEOIYHI UiTKI, CUCTEMaTH4HI Ta TJIMOOKI 3HAHHS TEOPETUYHOTO Ta MPAKTUYHOTO
HAaBUYAJBHOTO Marepiady 3 [IWUCHUIUTIHKA, BIPHO PO3KPUB CYTh 1 JIOCTAaTHBO
OOTpYHTYBaB CBO€ CTaBJICHHS 0 3alpPONOHOBAHUX MUTaHb, BUSBUB BMIHHS BUIHHO
BUKOHYBATH TMPAKTHYHI 3aBJaHHS, IO TMepeadayeHi Mporpamoro, a TaKoX
0€3MOMIIKOBO BUKOHAB BIPABH, BMI€ aHAII3yBaTH 1 CUCTEMATU3yBaTH 1HHOPMAIIIFO

IlIkaJia oniHOBaHHsA: 0aJbHA | TPaaUIiliHA

Cyma Gazis OLIiHK?U 3a TpazU[HuiﬁHom WKaolo
[cniut, nudepeHIiioBaHn 3aTiK 3aiik
90 -100 BigminHO
75— 89 Jlobpe 3apaxoBaHO
60— 74 3a10BIIBHO
0-59 Hes3anosiisHO He 3apaxoBano

14. MeToauuHe 3a0e3neuyeHHo

1. Meroau4Hi BKa3iBKH JI0 CAaMOCTIHHOI poOOTH 3 AMCIUILIIHU «J[uckpeTHa
MaTeMaTrka». YopsaH: JloBHap O.1. (B €JIGKTPOHHOMY BHTJISII )

2. MertoauuHi BKa3iBKM JO MPaKTHYHUX POOIT 3 AUCHUILIIHM «JlMCKpeTHa
MaTeMaTrka». YopsaH: JloBHap O.1. (B €JIGKTPOHHOMY BHTJISII)

15. PexomenioBaHna Jireparypa
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