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BCTVYII

CyvacHuii etan Tio0Oamizaiii CBITOBOI E€KOHOMIKM Ta CTaHOBJIEHHS
iH(pOpMaIIITHOTO CyCHiIbcTBA OOYMOBIIIOE AKTUBHE BUKOPUCTAHHS MATEMATHYHOTO
amapaTy. 3aCTOCyBaHHS MaTEMaTUYHMX METOJIIB 1 MojJelied y pPoO3B’s3aHHI
MPaKTUYHUX MPOOJIEM TO3BOJISIE: YIOCKOHATUTH CUCTEMHU €KOHOMIYHO1 iH(dopMaiii
INUIAXOM iX YHOpSAJIKYBAaHHsS, BHSBJICHHS HEIOJIKIB Yy HasBHIA 1H(popmalii Ta
pO3p0o0JICHHS] BUMOT JI0 MiJITOTOBKU HOBOI 1H(oOpMalii ado i KOpeKIii; MiABUIIUTH
TOYHICTh E€KOHOMIYHMX PO3pPaxyHKIB Ta MPOBOJAUTH OaraToBapiaHTHI €KOHOMIYHI
JOCJIIJIPKEHHSI U OOTPYHTYBaHHSI CKJIAJIHMX 3aXOJ1B; MOTJIMOWUTHU KUIbKICHMM aHami3
€KOHOMIYHHX MP0o0JieM; BUPIIIUTH MPUHIIMIIOBO HOB1 EKOHOMI4YHI1 3aB/IaHHS.

CborosiHi € MOMITHUM MOBOPOT JI0 HOBUX c(ep 3aCTOCYBaHHS MaTeMaTUYHUX
METOJIB y Tmpoueci po3poOJEHHS  COLIAJbHO-EKOHOMIYHUX  PIIEHb,  SKI
BU3HAYATUMYTh MaillOyTHE HAIIOi AEp>KaBU: IJIAHYBAHHS 1HBECTUIIIITHOI MOJITHUKH,
MPOEKTYBAaHHS  MNEepeOyJoBHM MICT Ta UUISIXIB  CHOJYYEHHS, MOJIEpHI3allis
MIJIPUEMCTB, MPOTHO3YBAHHS E€KOJIOTTYHUX MPONECIB 1 T. . Y pPO3B’sA3aHHI IUX
YOpaBIIHCHKUX TpoOJeM ICTOTHE Miclle 3aiiMaloTb METOAM Ta  3aco0u
00UYHKCITIOBAIBHOT MaTeMaTUKU. ToMy KOXKHOMY MalOyTHROMY (haxiBI[IO-€KOHOMICTY
Ta KEPIBHUKY MIANPUEMCTBA MOTPIOHA I'PYHTOBHA MaTeMaTH4yHA MIATOTOBKA, IO
dbopMye  aHATITUYHO-IAOCHITHUAIBKI ~ KOMIETEHTHOCTI Ta  JIa€  MOXIJIHMBICTH
3aCTOCOBYBaTH MaTeMaTUYHUN IHCTPYMEHTapid J10 pO3B’S3aHHS WIMPOKOr0o KoJja
mpob6iem y cdepi ix mpodeciiHol AiSTHHOCTI.

Merta HaBYaAIBbHOI AUCIUIUTIHY - (POPMYBAHHS IUTICHOT CHCTEMH TEOPETUYHUX
3HaHb MAaTEMAaTHYHOTO amapary, HEOOXiIHOTO IS PO3B’S3aHHSI TEOPETHUYHUX Ta
NPAaKTUYHUX 3a7a4 y TOpodeciiHiil AisapbHOCTI KOMIeTeHTHOro (axiBisg y cdepi
MEHE/DKMEHTY, BMIHHS aHAJIITHYHOTO MHCIEHHS Ta HABUYOK 3aCTOCYBaHHS
MaTEMaTUYHOTO anapaty 10 (opmanizaiii peaTbHUX MPOIECIB Ta SBHII, a TAKOX 0
PO3B’sI3aHHS €KOHOMIYHHX 3a]1a4.

3aBAaHHIMHU HaBYAIbHOI JUCIIUILIIHH €:

— HaJaHHA 37100yBaYaM 3HaHb 3 OCHOBHHUX PO3LITiB BHIIOI MATEMATHUKH;

— MIABHINCHHS PiBHA (DYHIaMEHTAIBHOIT MaTEeMaTUIHOT IIJTOTOBKU CTYJICHTIB
3 MIOCUJICHHSM 11 IPUKJIATHOT CIIPSIMOBAHOCTI.

O0’exTOM BUBYEHHS NUCIMIUIIHU € Tpoliec (popMyBaHHS TEOPETUYHUX 3HAHB
Ta MPAKTHYHUX HABUYOK, HEOOX1THUX JIJIs1 ONTAaHOBYBAaHHS (DaXOBUMHM JUCITUTIIIIHAMH.

IIpeqmMeroM HaBYajabHOI JUCIUIUIIHM € OCHOBM JIIHIWHOI anrebpu Ta
aQHAJITAYHOT TEeoMeTpii, MaTeMaTHYHI TOHATTA Ta METoau JudepeHIiiHoOro Ta
IHTErpaJIbHOTO YHUCJICHHA (QYHKIINH OaHIeET Ta OaraTb0X 3MIHHUX, MaTEeMaTHYHI
MOHATTS Ta METOAWM Teopii psAmiB, MaTeMaTHYHI TIOHATTS Ta  METOJH
nudepeHIiaTbHUX PIBHSHB.

Pe3ynbpTaTi HaBYaHHS Ta KOMIIETEHTHOCTI, sIKi JOpMY€e HaBYaIbHA JTUCIMILTIHA
BU3HAueHO B Ta0. 1.



Tabmuus 1
Pe3ysnbTaTH HABYAHHS Ta KOMIIETEHTHOCTI, AKi (OpMy€ HABYAIbHA TUCUMUILTIHA

Pe3yabraTH HAaBYaAHHA KoMnieTeHTHOCTi, AKMMHU IIOBUHEH
OBOJIOAITH 3100yBa4Y B0l OCBITH
PH 4 3K 4
PH 6 3K8,CK2,CK3
PH 16 3K3,3K9
PH 17 3K 10
PH 21 CK 10, CK 18

ne, PH 4. JleMoHCTpyBaTH HaBUYKU BHSBJIEHHS MPOOJEeMU Ta OOIpPYHTYBaHHS
YOPaBIIHCHKUX PIIICHb.

PH 6. BusaBnsaTu HaBUYKM TMOLIYyKYy, 30UpaHHS Ta aHauizy iHdopMailii,
PO3paxyHKy MOKa3HUKIB JIsl OOTPYHTYBaHHS YIPABIIHCHKUX PIllICHb.

PH 16. [lemoHCcTpyBaTh HaBUYKHU CaMOCTIHHOT pOOOTH, THYYKOIO MHUCIICHHS,
BIIKPUTOCTI 10 HOBUX 3HaHb, OyTH KPUTUYHUM 1 CAMOKPUTUYHUM.

PH 17. BuxonyBaTu JOCHIJPKEHHS IHAMBIAYalbHO Ta/abo B Tpymi IIijg
KEpIBHULITBOM JIijiepa.

PH 21. JlemoHCTpyBaTM HaBUYKHM aHai3y MJISJIBHOCTI CYO’€KTIB PIZHUX
OopraHizaliiHO-IpaBOBUX (HOPM pi3HUX Tally3eil 3a PyHKIIIOHAILHUMHU 00JIaCTSIMU Ta
y3arajJbHEHHS HOTO PE3yIbTaTIB.

3K3. 3natHicTh A0 aOCTPaKTHOTO MUCIICHHS, aHAJI3y, CUHTE3Y.

3K4. 3n1aTtHiCTh 3aCTOCOBYBATH 3HAHHS Y TPAKTUYHUX CUTYaIlIsIX.

3K8. HaBuuku BUKOpHUCTaHHS 1HPOPMALIMHUX 1 KOMYHIKAI[IHHUX TEXHOJIOT1H.

3K9. 3naTtHiCTh BUUTHUCA 1 OBOJIOAIBATH CYYaCHUMU 3HAHHSMH.

CK 2. 3paTHICTh aHANI3yBaTU Pe3yJbTaTH JISJILHOCTI OpraHizallli, 31ICTaBIATH
ix 3 (hakTOpamMu BIUTUBY 30BHIITHBOTO Ta BHYTPIIIHHOTO CEPEOBHIIIA.

CK3. 3narHicTh BU3HAYaTH NEPCIEKTUBU PO3BUTKY OpraHi3aiiii.

CK 10.3gaTHICTh OIIIHIOBATH BUKOHYBaHiI poOOTH, 3a0e3meuyBaTH iX SKICTh Ta
MOTHBYBATH TIEPCOHAJ OpraHi3aiiii.

CK 18. 3pmartnicte OOTpyHTOBYBaTH BHOIp METOAMYHUX MIAXOIIB IS
MPOBEJICHHS EKOHOMIYHOTO aHami3y JISUTBHOCTI CyO’€KTIB PI3HHUX OpraHizaliiiHo-
paBoBUX (POPM PI3HUX Tay3en.

IMPOI'PAMA HABYAJIBHOI JUCHUILJIITHA

3MicT HAaBYAJBLHOI JUCHUILTIHA

3microBuii moayJib 1. JlidiiiHa anredpa, aHaJdiTHYHA reoMeTpist

Tema 1. EsieMeHnTH Teopii MaTpuUb i BUBHAYHUKIB

Bunu matpune. EnementapHi neperBopeHsst Matpullb. Panr matpuiii. Teopema
Kponekepa-Kanenni mnpo CyMICHICTb CHUCTEMH JIHIHHUX piBHSAHb. CuHcTeMu
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ONHOpIAHUX  piBHAHBL. JloOyTtok Marpumi. OOepnena wmarpunsd. [{oOyrok
MPSIMOKYTHUX MaTpuilb. JloJlaBaHHS 1 MHOXEHHS MaTpUIlb Ha 4Kciio. Po3B'sa3yBaHHS
CUCTEM JIIHIMHUX PIBHSHB 32 JJOIOMOTOI0 00epHEHOT MaTpulll. MaTpuyHe piBHSIHHS.

BusHauHuKK Jpyroro 1 TPeTbOro MOPSAKIB. Bu3HAUHMKH N-TO TOPSIKY.
BnactuBocTi Bu3HayHUKIB. MiHopu # anreOpaiuHi gomoBHeHHs. Po3kianaHHs
BH3HAYHHUKA 32 €JIEMEHTaMU psiaka ado cToBIsa. Criocoou 004YMCICHHS BU3HAYHHUKIB.
[TpaBuno Kpamepa po3B'si3yBaHHS cHCTEM N JiHIMHKUX PIBHSHB 3 N HEBIIIOMUMHU.

Tema 2. 3arajibHa Teopis cucTeM JIiHIHHUX aJreOpaiuyHuX PiBHAHD

[ToHATTS MpPO CUCTEMHU JIIHIMHUX PIBHAHb. 3aCTOCYBaHHSA JIHIIHOI anreOpu y
3a/la4aX EKOHOMIKM (BUKOpUCTaHHS anreOpu  maTpuilb, Mojeiab JleoHTheBa
OaraToranay3eBoi €KOHOMIKH, JiHIHHA MOJieJIb TOPriBii). PO3B'a30k cucTteMu MiHIMHUX
piBHsHb. CyMICHI Ta HECYMICHI CHUCTeMHU piBHSIHb. BusHaueHi U HeBU3HAYEHI
CUCTEMH JIIHIHHUX PIBHAHB, PO3B'A3yBaHHS CHUCTEM PIBHSHb METOJOM MOCIIIOBHOTO
BHUKJIIOUEHHS HeBimoMux (MetogoMm ["ayca).

Tema 3. EjleMeHTH BeKTOPHOI aJre0pu Ta aHAJITHYHOI reoMeTpil

JlekapToBl KOOpJAMHATH BEKTOpa 1 TOouku. [lpukiiany eKOHOMIYHUX 3ajad,
MOB'A3aHUX 13 BUKOPUCTAHHSM BEKTOPHOI aiareOpu Ta aHAIITHYHOI T€OMETpii.
Koopaunatu na npsamiii. Koopaunatu Ha mnomuHi. Koopaunatu y npoctopi. JliHikH1
omepailii 3 BEKTOpaMH B KoopauHaTax. KoopauHaTh TOUYKM MOALTY BiApi3Ka.
Koopaunatu BekTopa, 1o 3agaHuil gBoMma ToukaMu. O3HaKa KOJIIHEAPHOCT1 JIBOX
BeKkTOpiB. O3HaKa KOMIUIAHAPHOCTI TPHOX BEKTOPIB.

BnactuBocTi ckansipHOro 100yTKy ABOX BEKTOpiB. Bupa3s ckansipHoro no0yTky
yepe3 KoopaAuHaTu. BekTopHHil 100yTOK ABOX BEKTOPiB, HOTr0 BiIacTUBOCTI. Bupas
BEKTOPHOr0 JOOYTKY 4epe3 KoopJAuHaTH. Mimanuii 100yTOK TphOX BEKTOPIB, MOTro
BIIaCTUBOCTI. Bupas mimanoro 3100yTKy 4yepe3 KOOPJAMHATHA BEKTOPIB-MHOKHHKIB.

[Ipsima sk JTiHIS TIEpIIOTo MOPSAKY. 3arajdbHe piBHSIHHS TpsaMoi. JlochaimKkeHHs
HEMOBHOTO PiBHIHHS TpsMoi. PiBHsSHHS nipsimoi y Biapizkax Ha ocsix. [lapamerpuyni
Ta KaHOHIYHI PIBHSIHHS MpsAMOi. PiBHSHHS mpsMOi, 0 MPOXOAUTH Yepe3 Bl 3a/1aHi
Touku. PiBHSHHA TpsMOi 3 KyToBHUM KoedimientoMm. KyT MK gBOMa TpsIMUMHU.
YMOBU MEpHeHIUKYISIPHOCTI Ta MapaielbHOCTI IBOX MpsAsMux. HopmanibHe piBHSHHSA
npsMoi. BifcTaHp BiJ TOYKH 10 MPSMOL.

[InomuHa sIK MOBEPXHS TMEPIIOTO TMOPSAKY. 3arajbHe PIBHSHHS TUIONIWHHU.
JlocmiKeHHsI HEMTOBHOT'O PIBHSHHS IUIONIMHK. PIBHSAHHS IUIOMIMHHU y BIApi3Kax Ha
ocsix. PIBHSHHS TUIONIMHY, 110 IPOXOIUThH Yepe3 TpU 3aaaHi ToUku. KyT Mk nBoMa
IUIONIMHAMU. YMOBHU TEPIEHIUKYISIPHOCTI Ta MapalieTbHOCTI JIBOX TUIOMIHMH.
HopmanbHe piBHSHHS IUIOMMHU. BiicTaHb Bl TOYKH 10 TIJIOIIHHH.

KanoHiuH1 piBHSHHS MPsAMOi, IO MPOXOIUTH uepe3 NBi 3a1ani Touku. Kyt mix
JIBOMA MPSIMUMU. Y MOBH TIEPTIICHANKYISIPHOCTI Ta MapajielbHOCTI ABOX mpsMux. Kyt
MDK TIPSIMOIO 1 TUIONIMHOI0. YMOBH MapaseIbHOCTI Ta MEPIEHIUKYISIPHOCTI MPAMOT
Ta TUIOLIUHHU.

Eninc. Hocmimkenns dopmu emirnca. [inmep6ona. ACUMITOTH TirmepOOIIH.
Hocmimkennss ¢opmu rinepbonu. [lapadoma. Jlocmimkenus ¢opmu mapabdomu.
ExcuenTpucurer diHii gpyroro nmopsaky. Jlupekrpucu JiHIN APyroro NopsaKy.
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3micToBuit Moayab 2. EJleMEeHTH MATEeMaTUYHOI'0 AHAJII3Y

Tema 4. I'panuni ¢pyHkuiii Ta HenepepBHicTh. /lu(epeHniaibHe YUCICHHS
(pyHKuiin oaHi€el 3MiHHOI

[Monsitrs ¢ynkuii. Crnocodbu 3amaBanHs (yHkiii. OOMacTb BU3HAYEHHS Ta
oOnacth 3HaueHb QyHKIT. BmacTuBocTi QyHKIIH: 0OMEXEHICTh 1 HEOOMEKEHICTD,
3pocTaHHS ¥ cnagaHHs (yHKIII, NOapHICTh 1 HEMAPHICTh, NEPIOAUYHICTE.
['eomeTrpuune 300paxkenus ¢ynkiii. Knacudikauis ¢ynkuiin. Enementapai Qynkuii
Ta ix rpadiku. [lonstrs obepHenoi ¢yHkiii. O6epHEH TPUTOHOMETPUYHI (YHKIII.
Cynepniosuiiss  ¢yHkiid.  YucmoBa  mocnigoBHICTh.  O3HAau€HHs  TpaHUII
nocaigoBHocTl. HeckiHueHHO Mani BenuyuHU. HeCcKiHYEHHO BENMKI BEIUYHHHU.
3B'A30K MIK HECKIHUEHHO MaJlUMH Ta HECKIHYEHHO BEJIMKUMH BEJIMYUHAMU.
O3znauenHst rpanuili QyHkuii. OQHOCTOPOHHI Tpanuili. BmactuBocti (QyHKIINA, 110
MarTh CKIHYEHHI TpaHuIll. ['paHUYHI MepexoAu y PIBHOCTIX 1 HEpiBHOCTAX. Jlemu
PO HECKIHYEHHO Majl BeIWYUMHU. ApudmMeTHdH1 omepauii Hax (GYHKIISIMH, 10
MarTh CKiHYeHH1 rpanuill. ['panunsg ¢yukmii npu X —> 0. HeBusHaueni Bupasm.
I'panunss monotonnoi ¢Qyskuii. Yucno €. Harypanbai norapudmu. O3HauEHHS
HernepepBHOCTI QyHKIIIT B Toulll. HenepepBHICTh QpyHKIIIT HA BIAPI3KY. ApudMeTHUH1
omepailii Haj HenepepBHUMHU (QyHkuisMu. Knacudikamis pospusiB. BractuBocti
HernepepBHUX (PyHKIIM. HenepepBHICTh eneMeHTapHuX G yHKIIIH.

3acTocyBaHHS MOXIAHOT B €KOHOMIYHUX po3paxyHKax. ['paHUYHI MOKa3HUKH B
MIKpOeKOHOMIII. Makcumizanig npuOyTKy 1 MapriHaJbHMi aHami3. Onrumizauis
OMOJIaTKyBaHHA MinpueMcTB. O3HaueHHs MOoXiAHOI. ['eomeTpuuHmii, MEXaHIYHUH Ta
€KOHOMIUHMM 3MICT noxiaHoi. [Toxinui enemenTapuux ¢yukiii. [Toxinna obepHeHoT
¢bynkiii. Tabnuus noximuux. IlpaBuna obOuucnenns noxigHux. [loxigHa ckiagHOT
¢bynkiii. OgnocToponHi noxigHi. [ToxXigHi BUIIMX MOPSIKIB.

Busnauenns nudepenuiana. [udepenuian cymu, J00yTKy 1 YacCTKH.
InBapiantHicTs popMu mnepiroro audepeHuiany. 3acTocyBaHHs AudepeHiiasa 10
HaOJIMKEHUX OOUHCIICHbD.

YMoBa cranmocti ¢yHKII. YMOBM 3pOCTaHHS Ta cHajaaHHs QyHKIIT Ha
npoMikKy. MakcumyM 1 MiHIMyM ¢yHKOii. HeoOxinHi Ta [JOCTaTHI yMOBH
ekctpemyMmy (yHKIli. ONyKIiCTh Ta YBITHYTICTh rpadika QyHKIIi, TOUKH MEPETUHY,
acuMnToTu rpadika ¢yHKIi. 3araibHa cxema nooy0Bu rpadika GyHKIII.

Tema 5. Anaui3z pyHKUii 0araTb0X 3MiHHMX

@OyHKII11 0araThb0X 3MIHHUX Y 33Jja4aX eKOHOMIKH (PYHKIisI KOPUCHOCTI, (PYHKIIis
BUTpar, OaratodakTtopHa BupoOHMuYa ¢GyHkuis Kob66a-/lyrnaca). [eski 3amaui
onTuMizallii (ONTUMabHUN TPUOYTOK Bl BUPOOHMIITBA TOBApiB PI3HUX BUJIIB; 3a/ladya
IIHOBOI JTUCKPUMIHAIllI, ONTHUMAJIBLHUN PO3MOAUT PECYPCIB; ONTUMI3allisi BHOOPY
cnoxkuBaya). DyHKIIOHATbHA 3aJIEKHICTh MDK 3MIHHUMU. DYHKII JBOX 3MIHHHX,
o0nacth ix BuzHaueHHs. ['padiune 300paxkeHHs PyHKIT ABOX 3MIHHUX. YacTUHHMIA 1
noBHUI mpupicT (yHKIII ABOX 3MIHHUX. YactuuHi noxinHi. [loBuuil mudepeniian.
[MoximHi BUIUX mopsiakiB. Teopema mpo piBHICTH MIiMIaHUX MoXigHuX. udepeniianm
BUIIMX mOpsiAKiB. HeoOximHi yMOBH ekcTpeMyMy GYHKIIT ACKUIBKOX 3MIHHHX.
JlocTtaTHi yMOBH eKCTpeMyMy (YHKIT JEKUIbKOX 3MIHHMX. YMOBHU BIJICYTHOCTI
exctpemyMy. [ToHATTS po ymoBHUI ekcTpeMyM. Meton MHOKHUKIB Jlarpanika.
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Tema 6. InTerpajibHe YHCJICHHS

[lonsiTTs mepBiCHOT (YHKIT Ta HEBU3HAYEHOTO IHTErpaia. 3acTOCYBaHHS
IHTErpalliB 'y 3ajlayaX E€KOHOMIKH. 3HaXOJKEHHS O0O0CSATy BUPOOHHYOI MPOAYKIIII;
HAJJTUIIOK CMOXKKMBaya, aHalli3 HEPIBHOMIPHOCTI Y pO3MOJUIL JOXOAIB Cepen
HaceJieHHs 3a Jonomoror kpuBoi Jlopenua. ['eomeTpuuHMil 1 MEXaHIYHHMI 3MICT
iHTerpana. Tabnuis OCHOBHMX 1HTerpamiB. HalmpocTimii npaBuia IHTETPYBaHHS.
3amMiHa 3MIHHOT Yy HEBHU3HAYEHOMY IHTErpajl. I[HTerpyBaHHS 4YacTHHaMHU.
InTerpyBannst paiioHanbHUX JpoOiB. IHTerpyBaHHS ippalliOHAaJbHUX BUpPA3iB Ta
BHpPA3iB, 1[0 MICTATh TPUTOHOMETPUYHI (QYHKIIi. TpUrOoHOMETPUYHI M1ACTAHOBKHU.

[aTerpanbui cymu. YMOBHM iCHYBaHHS BH3HAUE€HOro iHTerpaina. BiactuBocti
BU3HAueHOro iHTerpana. OOuucnenHs iHterpana. @opmyna HeroTtona — JleitOnina.
3amiHa 3MIHHO1 y BHM3HaueHOMY iHTerpaii. InTerpyBanHs yactuHamu. HabOmmxene
OOUYMCIIEHHSI BHU3HAUEHOrO 1HTEerpana: QopMyiau NPsIMOKYTHHKIB, Tparmelii,
Cimnicona. I'eoMeTpHuHi 3aCTOCYBaHHSI BU3HAYEHOI'O IHTErpajia: OOYMCIEHHS IO,
00'eMiB T11 0O€pTaHHsI, JOBXHUH AYT KpuBHUX. [[OHATTS HEBIACHUX 1HTETPAJIIB.

Tema 7. IndepenuiajibHi piBHAHHS

[lonsitta nudepeHIiaaTbHOrO pIBHAHHSA 1 MOro po3B's3KiB. 3acTOCYBaHHS
nidepeHmiaIbHUX PIBHAHL Yy 3aJladaX €KOHOMIYHOI AWHaMIKH. Mojenb 3pOoCTaHHs
JUTSE TIOCTIHHOTO TEMITYy TPUPOCTY; MOJZIENb 3POCTaHHS B yMOBaxX KOHKYPEHIIIi;
auHamiuHa Mojenb KeiftHca; HeokslacMuHa MOJENb 3pPOCTAaHHS; MOJEIh PUHKY 3
nporHo3oBanuMu 1miHamu. [lopsimok audepeniianpaoro piBHsAHHA. Judepeniianbhi
PIBHSHHS TIEPIIOTO TOPSAKY. 3aradbHUN PO3B'A30K 1 3araibHUM  1HTETpal
nudepeHIliabHOTO PIBHAHHS Tepmoro mnopsanky. IlouatkoBi ymoBu. YacTuHHUINA
PO3B'S30K 1 YACTHHHHI IHTErpasl AU(EPEHINaTbHOTO PIBHSIHHS MEPIIOTO MOPSIAKY 3
BITOKpEMITIOBaHUMH 3MIHHUMH. OJHOPIAHI PIBHAHHS MepuIoro mopsanky. JliHiiHI
nudepeHIliabHl pIBHIHHS Nepiioro nopsaky. JAudepenmiansai piBHsHES beprymi.

Jlinitini  gudepeHIianbHl  pIBHSHHA  JIPYroro MOPSAKY 31  CTaTUMHU
koedimientamu. OpHOpiAHI Ta HEOMHOPIAHI AudepeHIianbHl piBHIHHSA. [loHATTS
JTHIHHO-HE3AJIC)KHUX PO3B'S3KIB OAHOPIAHOTO NU(EPEHINIaTbHOTO PIBHIHHS JPYroro
MOPANIKY. 3araJbHUM PO3B'SI30K JIHIHHOTO OJTHOPIMHOTO PIBHSHHS JPYrOro MOPSAKY.
[louatkoBi  ymoBu. CTpyKTypa  3aragpHOTO  pPO3B'SI3KYy  HEOJHOPIAHOTO
nu(depeHIiaibHOr0  PIBHSHHS ~ Apyroro  mopsaky.  JIiHIAHI ~ HEOZHOPiIHI
nudepeHIiaIbHI PIBHSHHS JPYroro MopsaKy 3 NMPaBUMH YaCTHHAMHM CICIIaJbHOTO
THUITY.

Tema 8. Paan

YactunHi cymu psany. HeobximHa ymMoBa 301KHOCTI psay. Psaau 3 mogatHuMH
yieHamMu. Teopema mopiBHAHHS psaAiB. JlocTaTHI 03HAKK 301KHOCTI PAIIB 13
nomatHuMU WwieHamu: J{anmam6epa, Komri, inTerpanpHa o3naka Makmmopena — Korri.
3HaKo3MiHH1 psiau. AOCOTIOTHA i yMOBHA 301KHICTB Psi/IiB. 3HAKOMIEPEMDKHI PSIAH.
Teopema JleitOnia. O3Haka 3IMIIKY 3HAKOTIEPEMIKHOTO PSAY.

Teopema Abens. Paaiyc 301KHOCTI cTenieHeBoro psny. JAudepeHiiroBanas ta
1HTerpyBaHHs cTeneHeBuX psaiB. Psau Telnopa 1 Maknopena. Po3kinananss
enemeHnTapHux GyHKIiH y paau Teitnopa 1 MaknopeHa. 3acTOCyBaHHS CTEIEHEBHUX
PAIIB 10 HAOIMKEHUX O0UYHCIICHb.
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[lepenik nMpakTUYHUX 3aHIThH 32 HABYAIBHOIO JUCIUILTIHOK HaBEJIEHO B TaOIl.

Tabnuusa 2

IlepeJiik NPAKTUYHUX 3aHATH

Ha3zBa Temu

3MiICT

Tema 1. EnemenTtu Tteopii
MaTPHITh 1 BU3HAYHHUKIB.

Jii wHam wmarpunsaMu. OOYHCIEHHS BH3HAYHUKIB
JPYroro Ta TPETHOTO MOPSIKIB.

Tema 2. 3aranpHa Teopis
CUCTEM JIHIMHUX anreod-
paiyHUX PIBHSHB.

JlocnipKeHHs CUCTEMHU PIBHSHb Ha CYMICHICTb.
Po3B’si3anHst  cucTeM  JIHIMHUX — aiareOpaiuHuX
PIBHSIHb.

Tema 3. EnemeHTH BEKTOp-
HOI anreOpu Ta aHAJTITUYHOT
reoMeTpii.

BukopucranHs eleMEeHTIB BEKTOpHOI aireOpu Ta
aHAJITUYHOT TeoMeTpii JJisi PpO3B’SI3aHHSA MPUK-
JAJHUX 33724

Tema 4. I'panumi GyHKIin
Ta HemnepepBHICTb. [ude-
peHIIabHE YHUCICHHA (QYyH-
KI[1il OJTHI€T 3MIHHO].

OOuncnenHss rpaHdlb (QYHKOIA. 3acTOCyBaHHS
NOXITHOT /0  JOCHKEHHS  (QYHKUIA Ta B
€KOHOMIYHHX PO3paxyHKax.

Tema 5. Ananiz QyHKuii

3HaXO/KEHHsI 00J1acTi BU3HA4YEeHHS (YHKINT JIBOX

0aratb0X 3MIHHHX. 3MIHHHX. YacTuHHI Ta MIIIaH1 MOX1THI.
JlocniIKEeHHsI Ha eKCTPEMYM.
Tema 6. InrerpanbHe uuc- | Merogu OOYHMCIEHHS HEBU3HAYEHOTO IHTErpasa

JICHHAI.

(byHKII1T o/1Hi€T 3MIHHOI. 3aCTOCYBaHHS BU3HAYEHOTO
IHTErpaJia 10 po3B’A3aHHs NPUKIAJHUX 3a]a4.

Tema 7. HudepeniianbHi
PIBHSIHHS.

Metoau po3B’sizaHHs  AUEpeHIIAIbHUX PIBHSIHD
MEPIIOro Ta APYroro MOPsIKiB.

Tema 8. Pamu.

JIOCHIJDKEHHSI  YMCJIOBUX PSAMIB  HAa  30DKHICTD.
3HaXOJPKEHHSI pajityca 301’KHOCTI CTEIIEHEBOTO PSAY.

[lepenik nabopaTOpHUX 3aHSATH 32 HABUAJIBHOK JUCIMILUIIHOK HAaBEJIECHO B
Tabun. 3
Ta6muns 3
IepeJik J1a0opaTOpHUX 3aHATH
Hasa Temu 3MicT
1 2
Tema 1. Enementu Tteopii | Po3B’s13aHHa  3amad = MaTpuyHOi — anredpu  3a

MaTpHIlh 1 BU3HAYHHUKIB.

nornomororo cepegosuiia GNU Octave.

Tema 2. 3aranpHa Teopis
CUCTEM JTIHIMHAX
anreOpaiyHUX PIBHSHB.

JloCHiJIPKEHHSI Ha CYMICHICTh Ta PO3B’sI3aHHSI CUCTEM
THIMHUX anreOpaiuHuX piBHSAHBb MeTojaoM Kpamepa
Ta METOJIOM OOEpHEHOI MaTpulll 3a JOMOMOTOIO
iHcTpymeHnTapito cepenopuiia GNU Octave.




3akiHUYeHHs Ta0J1.3

1

2

Tema 3. EnemeHTH BEKTOp-
HOI anreOpu Ta aHATITUYHOT
reomeTpii.

OcHoBHI onepanii Ta QyHKIIIi, 32 JTONOMOIO0 SIKHX
BiIOyBa€ThCsl  PO3B’SA3aHHS  3aBJaHb  BEKTOPHOI
anreOpy Ta aHAJIITUYHOI T€OMETpii B cCepeoBUIII
GNU Octave.

Tema 4. I'panumi GyHKIN
Ta HemnepepBHICTb. [ude-
peHIlaIbHE YHUCICHHA (QYyH-
KIIA OJIH1€T 3MIHHO].

OcHOBHI TpaBWJIa 0OYMCIICHHS TPAHUIlb Ta TTOX1THUX
¢bynkiin y cepenosuiii GNU Octave. JocaimkeHHs
¢yHkuii Ta modynoBa ii rpadika 3a JIOMOMOIrOI0
iHcTpymeHnTapito cepenopuia GNU Octave.

Tema 5. Ananiz QyHKuii
0araTr0X 3MIHHHUX.

[lobynoBa rpadika QyHkmii ABOX  3MIHHHX,
OOYMCIIEHHS 4YacCTHHHUX TOXIJHUX TIEpPIIOrOo Ta
JPYroro MOpsAKiB, 3HAXOMKEHHS rpajieHTa (QyHKIIii
B TOYIll Ta TOXIAHOI 3a HampsIMOM BEKTOpa,
3HaXO/KEHHS JIOKAJIbBHOTO eKCTpeMyMy  (PyHKIIii
JIBOX 3MIHHMX 3a JIOMOMOTOI 1HCTPYMEHTapIO
cepenonuiia GNU Octave.

Tema 6. InTerpanbHe umc-
JICHHS.

OOuncieHHss  HEBU3HAYEHUX Ta  BHU3HAUYEHUX
iHTerpaliB (QyHKUIl OAHIET 3MIHHOI, JOCHIIKEHHS
HEBJIACHUX 1HTErpaliB, OOYMCIECHHS IUIONI (PIrypH,
o oOMexeHa JiHIsIMU, O04YucIeHHS 00’ eMy Tina,
YTBOPEHOTO OOEpPTaHHSM HABKOJO BIAMOBIIHOI OC1
¢birypu, mo oOMexeHa JIHIIMH 3a JOIMOMOIOKO
iHcTpymenTapito cepenopuia GNU Octave.

Tema 7. HudepeniianbHi
PIBHSIHHS.

Po3B’si3anHst nudepeHIiadibHUX PIBHSIHb MEPILIOro,
JIpPYroro TOPSAKIB Ta PO3B’SI3aHHS MPHUKIAJTHUX
3a/1a4 3 BUKOPUCTAHHSM AU(EpeHIiaIbHUX PIBHSIHD
B cepenonuilli GNU Octave.

Tema 8. Pamu.

JlocaimKeHHs] YUCIIOBHX Ta CTEIIEHEBUX PsJIIB Ha
301kHICTh B cepenoBuiiii GNU Octave.

[epenik caMOCTIMHOT pOOOTH 33 HABYAJILHOIO AUCHUILIIHOIO HaBeIEHO B Ta0I. 4.

Tabmuusa 4

IlepeJik camocTiitHOI podoTH

Hasa Temu 3MicT
Tema 1 -8 BuBueHHs NEeKIIHHOTO MaTepiaty.
Tema 1 -8 [ligroToBKa /10 MPAaKTUYHUX 3aHAThH
Tema 1 -8 BukonanHnst 1abopaTopHUX poOIT
Tema 1 -8 [ligroroBKa 10 ek3amMeHy




KinbkicTh TOMUH JIEKIIMHUX, TPAKTUYHUX Ta JIaOOPATOPHUX 3aHATH Ta TOJUH
CaMOCTIHHOI pOOOTH HaBEAEHO B poOOYOMY TMUIaH1 (TEXHOJIOTIYHIA KapTi) 3
HABYAITHHOI TUCIIUTLTIHY.

METOAN HABYAHHASA

I1ix yac BUKIagaHHA HAaBYAILHOI JUCLUILIIHMU «Bulla MateMaTnka» 3 METOIO
aKTHUBI3allli  HAaBYAJIbHO-MI3HABAJIBHOI  JISJIBHOCTI  CTYJEHTIB  MepeadadyeHo
BUKOPHUCTaHHSI 1HTEPAKTUBHUX (OpPM BHUKIAJAHHS MaTepiany, 30KpemMa TaKuxX
METOJIB HaBUaHHS sK: poOsieMHi Jiekmii (temu 1, 2, 4-7), nuckycii (temu 1-8),
MO3KOBI aTaku (Temu 1, 2, 5), npezenTanii (temu 1-8), iHAUBIAyaIbHA JOCTIAHUIIbKA
po6ora (temu 1-8).

®OPMU TA METOJIHN OLHIHKOBAHHSA

VuiBepcuter BukopuctoBye 100 0OanbHy HaKONMHYYBAJIbHY  CHCTEMY
OIL[IHIOBaHHSA PE3yJIbTAaTiB HABYAHHS 3100yBauiB BUIIO1 OCBITH.

IToTouyHMii KOHTPOJBb 3IIMCHIOETHCS IMJI Yac MPOBEACHHS JIEKI[IMHUX,
MpaKTUYHUX Ta JA0OpaTOPHUX 3aHATH 1 MAa€ HAa METI TNEpPeBIpKYy PIBHI
MIATOTOBJICHOCTI 3700yBaua BUINOI OCBITHM J10 BUKOHAHHS KOHKPETHOI pOOOTH 1
OIL[IHIOEThCSI CYMOIO0 HaOpaHux OaiiB: MakcuUMalibHa cyMa JopiBHIOe 60 Oaris;
MiHIMaJbHA CyMa, IO JO3BOJISE€ CTYACHTY CKJIaJaTh €K3aMeH (iCIUT), CTAHOBUTH 35
Oaris;

IlincymMmKkoBHii KOHTPOJIb BKIIOYA€ CEMECTPOBUU KOHTPOJb Ta aTecTallllo
3100yBayva BUILOI OCBITH.

CeMecTpoBHII KOHTPOJb MPOBOAUTHCA Y (OPMiI CEMECTPOBOTO €K3aMEHY
(icnuty). CkJlaJaHHs CEMECTPOBOrO €K3aMeHy (iCuTy) 3IIMCHIOETHCS MiA 4ac
€K3aMEeHallilHO1 cecil.

MakcuMmainbHa cyma 0OaiiB, Ky MOK€ OTpUMAaTH 3700yBad BUILOI OCBITU MiJ
yac ex3ameHny (icnuty) — 40 OamiB. MiHiMalbHAa cyMma, 32 SIKOKO €K3aMeH (1CTIHT)
BBAXKAETHCA CKJIAJICHUM — 25 OaiB.

IMincymMmkoBa oumiHKa 32 HABYAJIbHOKW JTUCHMILUIIHOI BHU3HAYAETHCS
J0JaBaHHSAM OajIiB 3a MOTOYHUIN Ta MIJCYMKOBHUM KOHTPOJIb.

[Tin yac BUWKIamaHHS HABYAJHHO! TUCIUILIIIHU BHUKOPHCTOBYIOTHCS HACTYIHI
KOHTPOJIbHI 3aX0/IH:

[TuceMoBi KOHTpOIBHI poboTH (14 GaniB), komokBiymu (12 6amiB), camocTiitHa
TBOpYa poboTa (6 6amiB), qomarmHi 3aBaaHHs (12 6amum), maGoparopui podotu (16
Oanm).

CemectpoBuit kKoHTpOJb: Ex3amen (40 6aiiB)

binem nmeranpHy iH(OpMAIliI0 OO0 CHUCTEMH OIIHIOBAaHHS HaBEICHO B
poOoYOMYy TUTaH1 (TEXHOJOT1UHIN KapTi) 3 HABYAIBLHOT JUCITUTLTIHH.

[Tpukian ex3ameHaliifHOro Oi1era Ta KpUTEpii OMiHIOBAHHS JJII HaBYAIBHOT
TUCIAILIIHUA.



IIpukaajn ek3aMmeHawinHoOro OiJieTa

XapkiBChbKUN HAIlIOHATBHUN eKOHOMIYHUH yHIBepcuTeT iMeHi CeMmena Ky3ners
[lepmmii (6akanaBpchKuii) piB€Hb BUILOT OCBITH
CremianbHiCTh «MEHEIKMEHT
OcsitHRO-IpO(deciiina nporpama «MeHeIKMEHT Opranizailiil 1 aAMIHICTPYBAHHS».
HasuanpHa qucnuiniina «Bumia MmateMaTuka»

EK3AMEHAIIAHWHA BIJIET
1. Jns 3apanux QyHKIIii
o . X2 =2x+1
a) 3HaiaiTh rpanumo:; liM———;
x—1 X —X
6) BusHaute noxinuy: Yy = In’ (ZX —l) +sin2x—4;
dx

B) 3HAWITh MEPBICHY: j . o
(1+x*)arcctg®x
y
2. Po3B’suKiTh piBHSHHS: XY =Y — X€X.

| & (Y
3. 3Haif 6 6 n(n+1)
HaUAITh 001aCTh 301KHOCT1 PALY le n !( n4+ 1)

4. Po3B’SIKITh CUCTEMY JIHIMHUX alNreOpaidHUX PiBHSHD:
X, —9X, + X, =-12,
—3X, + X, —5X, =28,
X, +3X, —3X, =8.

5. OyHKIIISA TPaHUYHUX BUTPAT NIATPUEMCTBA Ma€ BUTIISIA!
f (x) =60—0,04x +0,003%°.

3HalaiTh (QyHKIIIO BUTpaT, KMo BUTpaTtd Ha 100 oauHUIB NPOAYKINIL
CKJIaJIatloTh 7 THC.Tp. 3HaWAITh (hikcoBaH1 BUTpaTu. SKio 1iHa ckiamae 65,5 rpH 3a
OJIMHUITI0 TPOJYKIIil, 3HANAITh MaKCUMAaJIbHE 3HAYE€HHS MPUOYTKY. 3poOiTh aHami3
pE3YINIbTATIB.

3aTBep/)KEHO Ha 3acijaHHi KadeIpu BHUIOI MaTEeMAaTUKU W  EKOHOMIKO-
MaTeMaTUYHUX METO/IB

IIporokon Ne  Bim «_ » 20 p.
Ex3amenarop
KaHa. Qi13.-Mat. HAyK, JIOI. Enina XXEJIE3HAKOBA
3aB. kadeaporo
1.€.H., mpod. JIronmuna MAJISIPELLD
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Kpurepii oniHroBaHH#A

Ex3aMenariiinuii OuIeT OXOIUIIOE TMporpaMmy AUCHUIUIIHM 1 [epeadadyae
BU3HAYEHHS PIBHS 3HaHb Ta CTYINEHS OMAaHYBaHHS CTYJEHTAMHU KOMIIETEHTHOCTEH.

Kosxen exzameHariiHuil O171€T CKIaAa€eThCs 13 5 MPaKTUIHUX 3aBJaHb:

JIBa € 3aBIAAHHSMM IEPUIOTO PIBHS — JIIarHOCTUYHI, SIK1 JO3BOJSIOTH BUSBUTH
PIBEHb 3aCBOEHHS CTYJICHTOM MOYATKOBUX TEOPETUYHUX OCHOB JIUCIUILIIHY;

JIBa € 3aBJIaHHSIMU JIPYTOrO PIBHS — CTEPEOTHUIIHI, SIKI BU3HAYAIOTh 3/IaTHICTh
CTYJICHTA /10 BUPIIICHHS TUMOBUX MPAKTUYHUX 3aBJlaHb;

OJIHE € 3aBJAAHHSM TPETHOTO PIBHS — €BPUCTUYHE, 1[0 MA€ 3a METY BCTAHOBUTH
TBOPYMH MOTEHLIaT 1 HA0YTI KOMIETEHTHOCTI CTYyJIEHTa, Or0 TBOPUY aKTUBHICTD,
CaMOCTIHHICTh Ta €()eKTUBHICTb.

3arajibHy CTPYKTYpPY €K3aMeHalliiiHOro O11eTa HaBeJeHo B TalJI. 5.
Tabnuus 5

Crpykrypa ek3ameHauniiHoro Oijera

PiBenn
3aBJaHHs
[lepmmit | 3a60anus 1. 3HAXOIKEHHS TpaHUIb (YHKIIA 3 BUKOPUCTAHHSIM
METOJ[IB YCYHEHHSI PI3HMX BHJIB HEBU3HAUYEHOCTI, 3HAXOKCHHS
MOX1HOT Ta OOYHCIICHHSI HEBU3HAUYCHOTO IHTETpaIa.
3asoannsa 3. JloctaTHi O3HaKM 30DKHOCTI JOJATHUX YHUCIOBUX PSIIIB:
O3HaKa MOpPIBHSIHHSA, o3HaKa JlamamOepa, paaukanbHa o3Haka Komri ta
iHTerpanibHa o3Haka Komi—MakinopeHna. 3HaKO3MiHHI YMCIIOBI1 Psu.
JoctatHa o3Haka 30DKHOCTI. AOCONIOTHA Ta YMOBHa 301KHOCTI.
3nakonepeMikHl psaau. O3naka JleiOwning. OOmacth 30DKHOCTI
CTEMEHEBOTO PSIAY.

Hpyruit | 3ae0anns 2. {udepeHiiaabHi piBHSHHS 3 BIAOKPEMJICHUMH 3MIHHUMU.
OnunopinHi gudepeHiianbHl PIBHSAHHS TepHIoro mnopsaky. JliHiiH1
nudepeHIiaibH1 PIBHSIHHS MepuIoro nopsaky. 3amgada Komri.

3asoanns 4. Po3B’si3aHHS CUCTEM JIHIMHUX anreOpaiuHuX PiBHSHb 3a
Meronamu Kpamepa, o6epuenoi marpuiii Ta XKopnana—I'ayca.

Tperiit 3asoanns 5. 3acTocyBaHHS 3HaHb 13 TeM «JludepeHiianbHe YUCICHHS
byHkiii  onniei 3MiHHOI», «Bu3Hauenuwit iHTErpanm Ta  #oro
3acTocyBaHHs» Ta «/{udepeHiianbui piBHIHHSI» 10 pO3B’s3aHHSA 3a7a4
MIPUKJIAJIHOI EKOHOMIKH

3MICT 3aBaHb 32 TEMaMH

Kpurepii ouiHlOBaHHSI OKPEMOTr0 3aBaAHHA

3agoannsn nepuiozo pieus (7 oanis):

7 ©OajaiB, SKII0 NPOJEMOHCTPOBAHO BMIHHS pO3B’SI3yBaTH 3aBAaHHSA 3
BUKOPHUCTAaHHSM METOJ[IB YCYHEHHS PI3HUX BHJIIB HEBU3HAYEHOCTI, BMIHHS
nudepeniiitoBatd QyHKIIT O7HIET 3MIHHOI, OOUKCITIOBATH HEBU3HAUEHI IHTETpaM Ta
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MpaBUJl 1 METOAIB JOCHIIKEHHsI PsAMiB Ha 30DKHICTh. [IpaBUIBLHO BHU3HAYEHO Ta
BUKOPHUCTAHO BiMOBIAHI (popMyiu. 3aBlaHHs BUKOHAHE 0€370TaHHO, HAa BCIX eTamax
PO3B’sI3aHHS € MOACHEHHS ¥ TeOpeTHYHE OOTPYHTYBAHHS BCIX KIOYOBUX MOMEHTIB;

6 O0axiB, KO HaBEACHO JIOTIYHO MPABUIBHY TMOCIIJOBHICTH KpPOKIB
po3B’si3anHs  3amadi. OOIPpyHTOBAHO OKpeMi KIOYOBI MOMEHTH pO3B’SI3aHHS.
BukonaHo sKiCHMI Ta KUIBKICHMM aHami3 MI0JI0 OOIPYHTYBaHHS BUKOPHUCTaAHUX
dbopmyn. Moxnaupi 1-2 HerpyOi MOMHJIKM a00 OMUCKHM B OOYHCICHHSX, SKI HE
BIUTMBAIOTh HAa MPABUJIBHICTH MOAJIBIIOTO PO3B’SI3aHHS;

5 0ajiB, SKIIO HE MOBHICTIO OOIPYHTOBAaHI KIIIOYOBI MOMEHTH PIIIEHHS W
JIOT14HA MOCIIIOBHICTh KPOKIB, aje MPOBEICHO YacCTKOBHI aHaji3 1 BUKOPHUCTaHI
BipHI pOpMYJIH, OTPUMAHO NIPABUIIbHY BiIMOBIb;

4 0asm, SIKIO 3aBJaHHS B OCHOBHOMY BHUKOHaHeE, ayie 0e3 OOIpyHTYBaHb 1 3
00UYHCITIOBATLHUMH TTOMUJIKAMH;

3 0anam, SKIIO 3aBAAHHS PO3B’A3aHO JIMIIE YAaCTKOBO 3 ITOYAaTKOBUMU
MpaBUJIbHUMHU MIPKYBAaHHSIMU, all€ € MOMUJIKH, IO CYTTEBO BIUIMHYJIU Ha MPOILIEC
MPaBUIIBHOTO PO3B’sI3aHHS 3a]a4i;

2 0aam, KOO PO3MOYATO BUKOHAHHS 3aBJAHHS, BUKOPUCTAHO TEOPETUYHHUM
MarepiaJ Ha pIiBHI JUIIE TOYATKOBUX TOHATH, OOpaHO ¥ 3aMMCaHO MPaBUIIbHI
dbopMynu s po3paxyHKIiB, aje HE HABEJACHO pe3yabTaT iX 3acTOCyBaHHS abo
JOTIYIICHO JIOTIYHY MOMUJIKY, 110 TTPU3BeEIia J0 HEBIPHOTO PO3B’S3KY;

1 6an, KO HE PO3MI0YaTO BUKOHAHHS 3aBJaHHs, aJie 3allMCaHa YMOBA;

0 0aJjiB, SKIIO 3aBAaHHS € ITIOBHICTIO BiICYTHIM.

3aeoannusn opyzozo piena(8 oanis)

8 OaniB, sKmO0 pimIeHHS 3aBIaHHS  XapaKTEPU3YEThCA  YITKICTIO,
OOTpYHTOBAHICTIO, Y TIOBHOMY 0O0Cs31 HaBeJACHO HEOOXIiTHI TEOPETUYHI MOSCHEHHS,
BUKOHAHO BCi OOUYMCIEHHS Ta TiepeTBopeHHsA. [IpomemMoHCcTpoBaHO TOTIUOIICHI
3HaHHS TEOPETUYHOTO Marepiady Ta BMIHHS pO3B’A3yBaTH 3a/ladi 3 BU3HAYCHHS
3arajJbHOTO Ta YaCTHMHHOTO PO3B’S3KIB MU(EpeHIialbHUX PIBHAHD, 3arajJibHOTO
YaCTHHHOT'O PO3B’A3KIB CHCTEMH JIIHIMHUX PIBHSHD;

7 6ajiB, SKIIO PIICHHS € BIPHUM, TPOJEMOHCTPOBAHO O€3/I0TAHHE 3HAHHS
MaTeMaTUYHOTO amapary 3a TeMaMU 3aBAaHb IILOTO PIBHs, OJHAK ICHY€ II€BHA
HE3HAYHA HEJOCTATHICTh Y TEOPETHYHHMX TOSACHEHHSX Ta OOIPYHTYBAaHHSIX
(HampuKJag, HE HABEJASCHO BHKOPHCTaHI (GopMmyiau, abo HE pPO3’ACHEHO CXEeMY
PO3B'sI3aHHS 3a/1a41);

6 OaaiB, AKIO PO3B’s3aHHS 3a/adi € BIPHUM, ajie TEOPETUYHI IMOSICHEHHS
HEJIOCTAaTHLO TIOBHI, HE 3p00JICHO HEOOXITHMX BHUCHOBKIB, 200 MPUCYTHI HE3HAYHI
apudmMeTraHi TOMUIKH (1 — 2 TTOMUIIKH), JOMYIIEH] IPU BUKOHAHHI apU(METHIHUX
i Yepe3 HeYBaKHICTb;

5 OaxiB, sAKIIO PO3B’SI30K 3aBIAaHHS IMPAKTHYHO HE MICTUTHh TEOPETUYHUX
MOSICHEHb, OJIHAK TPOJAEMOHCTPOBAHO 3HAHHS Ta BMIHHS BHUKOPHCTOBYBATU
MaTeMaTUYHUHN amapaT 3a TeMOIO 3ajadvi, HaBeJIeHI OCHOBHI ()OPMYIIH, MOBHICTIO
MpoBeJIeHI HEoOXiaHI po3paxyHku. MoxnuBi 1 — 2 apudMeTnuHi TMOMUIKH, SKi
CYTTEBO HE 3MIHIOIOTh MPABUWIIBHICTH OTPUMAHOT'O PO3B’S3KY;
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4 0anu, SKIIO y XOJ[1 BUKOHAHHS 3aBJaHHSI TEOPETUYHI MOSICHEHHS MPAKTUYHO
BIICYTHI, aje€ MpaBUJILHO BUKOPHUCTAHO OCHOBHI MeToau, ¢akTu, QopMmynu 1
3QJIEKHOCT1 3a HampsMmoM 3aaadi. Kpim Toro, icHye 1 — 2 moMuiku, siki HE MOXHa
BBa)XaTU TOMWJIKAMU 4Y€pe3 HEYBAXKHICTh (IMMOMUJIKHM B OOYMCICHHI BHU3HAYHUKA
MaTpulli, Y CKOPOYEHHI MPU PO3paxyHKax), SKI CYTTEBUM YMHOM BIUIUBAIOTH Ha
MPaBUIIBHICTH MOJAJIBIIOT0 PO3B’sI3aHHS Ta BIAMOBIAL 3a7a4l;

3 6aJum, SIKIIO 3aBJAaHHS BUKOHAHO 0€3 TEOPETUYHUX MOSACHEHb, BAKOPUCTAHHS
dbopMyn € IHIIE YaCTKOBO BIPHUM; PO3B’S30K MOMAETHCA JHIIE YaCTKOBO abo
MOBHICTIO, OJHAK 31 3HAYHOIO KUIBKICTIO MOXHOOK, 110 CYTTEBO BIUIUBAIOTH Ha
OTPUMaHMI PE3yJIbTaT;

2 0anu, SKIIO PO3MOYATO BHUKOHAHHS 3aBJIaHHS Ha PIBHI OCHOBHUX (popmy,
10 € OOpaHWMHM Ta 3aMKMCaHUMH, OHAK HE ICHYE KIHIIEBOTO Pe3yJbTaTy, TEOPETUUHI
TOSICHEHHSI TIOBHICTIO BIJICYTHI;

1 6an, AKI1I0 BUKOHAHHS 3aB/IaHHS HE PO3IIOYATO, aJie € IIEBHI BIPHI MIPKYBaHHS;

0 6auiB, SKIIIO 3aB/IaHHS € MMOBHICTIO BIICYTHIM.

3asoanna mpemuwozo piena(l0 oanies)

10 DaniB, SKIO PIIEHHS MOCTABICHOTO 3aBAAHHS XapaKTEPU3YETHCSI TBOPUUM
BUKOPUCTAaHHSM TEOPETUYHOTO Marepiainy, JOTIYHOK MPAaBUIBHICTIO, YITKICTIO,
OOTPYHTOBAHICTIO BHCHOBKIB, palliOHAJBHICTIO a00 3acTOCOBaHI HECTaHJAPTHI Mij-
X0au 10 pOo3B’si3aHHA. [IpogeMOHCTpOBAaHO HE TUTBKM TJIMOOKI 3HAHHS MaTe-
MaTUYHOTO amnapary, ajieé ¥ po3yMIHHS €KOHOMIYHMX BEJIMYHMH Ta TOHSATH, BHU3HA-
YeHHs 1X B3a€MO3B’s13Ky. be3oranHo BHKOHAHE 3aBIaHHS CYMPOBOKYETHCS JEMOH-
CTpaIli€lo TMOTIHOJEHUX 3HAaHb Ta KOMIIETEHTHOCTEH IIMOJ0 BMIHHS 371HCHIOBATH
BCEOIYHUI aHaII3 OTPUMAHUX PE3YyJIbTATIB,;

9 0ajiB, AKIIO PIICHHS MOCTABJICHOTO 3aB/IaHHS XapaKTEPU3YETHCS TOCTATHIM
TEOPETUYHUM aHAJli30M Ta TOSCHEHHSM BCIX €TamiB pO3B’sS3aHHS 3ajadi, 3acTo-
CyBaHHS MAaTeMAaTHYHOTO amapaTry € OOrpyHTOBaHHUM, MOMUJIOK HeMa, 3po0JieHi oc-
HOBHI BUCHOBKHU, OJJHAK B pOOOTI BIACYTHIN TBOPYMIA MiAXil, HE 3p0OJICHO MOBHUM
IPYHTOBHUN aHalli3 OTPUMAHOTO DIMICHHS, €KOHOMIYHA IHTEPIpEeTalliss OTPUMAHHUX
PE3YNIBTATIB € JIUIIE YaCTKOBOIO;

8 6aJiB, SKIIO MPaBWIPHO BUKOPUCTAHO MAaTEMAaTHUYHY TEPMIHOJIOT110, OCHOBHI
MPUHOMH Ta METOIW OOYMCIICHHSI, 3aCTOCOBAHO HEOOX1THI (OPMYIH, 3aJEKHOCTI Ta
O3HAYCHHSI, MPOBEJACHO OOTPYHTYBAaHHS OKPEMHUX KIIOYOBUX MOMEHTIB PO3B’sI3aHHS,
aJie He HaBEJICHI BC1 HEOOX1TH1 MOSICHEHHsI €EKOHOMIYHOT CTOPOHH MPOOIEMU;

7 6auiB, K110 PO3B’sA3aHHS 33/1a4i € BIPHUM, TEOPETHUYHI MOSICHEHHS HaBe/CHI
y JOCTaTHbOMY 00cs3i, 3poOJieHI OCHOBHI BHCHOBKH, OJHAK y PO3pPaxyHKax €
He3HayHl apudmetnydi moMumiakd (1 — 2 MOMHJIKH) y BHIJISAI TOXHOOK B
apuMETHIHHX JIIX, K1 MOKHA BBOKaTH MMOMUJIKAMHU Yepe3 HEYBAKHICTB;

6 O0aaiB, KO pO3B’sA3aHHS 3ajJayl € BIpHUM, ajie TCOPETHYHI MOSCHEHHS
HE HaBEJICHI B IOCTATHbOMY 00Cs131, BACHOBKH HETIOBHICTIO OKPECIIOIOThH 3HAUCH-
HS OTPUMAHOTO PE3yJbTaTy, Y PO3paxyHKaxX MPUCYTHI HEe3HauHl apupMETHYHI
oMK (1 — 2 TOMUIKHK) y BUTJISAA1 MOXUOOK B apu(PMETUUHUX JiX, K1 MOKHA
BBAXKaTH MOMIJIKAMU Y€pe3 HEYBAXKHICTE;
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5 GauiB, K110 3aBAaHHS PO3B’SI3aHO MOBHICTIO, 3aCTOCYBAHHSI MATEMATUYHOTO
Ta €eKOHOMIYHOTO anapaTty € OOrpyHTOBAaHUM, OJIHAK HAsBHI TOMUJIKH Y PO3paxyHKaXx,
10 CYTT€BO BIUIMBAIOTh HA MPABUIIbHICTH OTPUMAHOTO PIlICHHS;

4 Oanm, SKOI0O y XOJ1 BUKOHAHHS 3aBJIaHHS TOSCHEHHS HABEJICHI1 JIUIIE
YaCTKOBO, aj€ MpPaBWILHO BUKOPUCTAaHI OCHOBHI MeToau, (GakTu, (GopMyiau Ta
3QJIEKHOCTI i1 po3B’si3aHHA 3anadi. OpHak icHye |1 — 2 TMOMHJIKK 4epes
HEYBaXHICTh, ajlé BOHHM CYTTEBO BIUIMBAIOTh HA MPABWIBHICTh MOAAJIBIIOTO
pPO3B’sI3aHHS 1 HA HOTO KIHIIEBUM pe3yNbTarT;

3 0anu, SKIIO 3aBIaHHS BUKOHAHO O€3 MOsSICHEHb a00 BUKOPUCTAaHHS (HOPMYII 1
TEOPETUYHOr0 MaTepially € JIMIle YacTKOBO BIPHUM; 3aBJaHHS pO3B’s3aHe, alie
pilieHHs a00 He JOBEACHO 10 KiHIls, a0 BUKOHAHO MOBHICTIO, OJHAK 31 3HAYHOIO
KUIBKICTIO TOXHOOK, 1110 CYTTEBO BILIMBAIOTh HA OTPUMAHUI pe3yybTarT;

2 0aau, SKIIO TEOPETUYHI MOSICHEHHS IMOAO XOJY BHKOHAHHS 3aBJaHHS
MOBHICTIO BIZACYTHI, 3aCTOCYBaHHS (JOPMYJI 1 TEOpEM 3IIMCHIOEThCS 0€3 HABEICHHS X
y 3arajJbHOMY BUIJIA[1, PO3paxXyHKHM HE BHKOHAaHI J10 KiHUA abo y mpoileci ix
BUKOHAHHS CTYJEHT MPUITYCTUB YHUCICHHI MMOMUJIKHA PI3HOTO POAY, IO MPU3BEIHU J0
OTPUMAaHHSI HEBIPHOT'O PE3YJbTaTY;

1 0an, sKIIO BUKOHAHHS 3aBJaHHS HE pO3MOYATO, aj€ € TEBHI BIPHI
MIpKyBaHHS,

0 0aJjiB, SKIIO 3aBAaHHS € IIOBHICTIO BiICYTHIM.
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