Buma maremaruka. Yacruna 3. Marematnunuii anauis (G7 11001 _03)
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IIporpama HaBYAJBHOI AUCUUILIIHA

1. Onuc HABYATBHOI AMCUUILTIHY, 1l MeTa, peAMeT BUBYAHHS TA pPe3yJIbTaTH
HABYAHHA

HapuanpHa qucrumurina Buma matematuka. Yactuna 3. MateMaTuuHUMA aHATI3 € TPETHOIO
3aKJTFOYHOI0 YaCTHHOIO 000B’SI3KOBOT KOMIIOHEHTH «BHIlla MareMaTukay, 1o BXOIUTh J0 IUKITY
npodeciiiHoi miAroTOBKM OakajiaBpiB BiAMOBIAHOI OCBITHRO-TIPOGECIHHOT TpOorpaMu 3a
crienianbHIcTIO «G7 Asmomamu3zayis, KoMn romepHo-iHme2po8ari mexHoaozii ma
pobomomexHikay.

MeTor0 HaBYaIbHOI JUCIUILIIHU € (OPMYBaHHS y CTYICHTIB 31i10HOCTEH 10 BOJIOTIHHS OCHOBHHMH
HOHATTSIMH Ta METOJIAMH TEOPil YMCIOBUX Ta (DYHKIIOHAIBHUX PSiB, psaniB Dyp'e, kpaTHi
IHTETpaJIM Ta TeOPis MOJIs; BAKOPHUCTOBYBATH TEOPETHUHUI MaTepia /Ui PO3B’sI3aHHS TUITOBHX
3aJa4 3 JaHUX TEM; 3aCTOCOBYBATH OTPUMaHi 3HAHHS, YMIHHS Ta HABHYKHU JJIS1 PO3B’ SI3aHHS
NPUKIIAJIHUX 33]]a4 MaTEMaTHKH, MEXaHIKH, PI3UKHU Ta y CBOii mpodeciiHiil AisUTBHOCTI; 10
CaMOCTIMHOTO BUKOPHCTaHHS Ta BUBYCHHS MATEMATUYHOI JIITEPATypH Ta iHIKX iHHOpMaIiiTHIX
Joxepes. OKpeMo Cllif] BIAMITUTH, 1110 HasiBHA KUIBKICTh FOJMH IS 3aIIPOIIOHOBAHOTO KypCy MOKe
3a0€3MeYNTH TUIBKU 03HAHOMIICHHS 3 IOTO TeMaMH, a He 3aCBOEHHS MaTepiaiy Ul NOAaIbIIOro
NPaKTUYHOTO 3aCTOCYBAHHS.

3aBJaHHs HAaBYAJIbHOI AUCLUILIIHY 1oyArae y (GOpMyBaHH1 y CTYACHTIB HACTYITHUX 3/1aTHOCTEM:
3rilHO MaTpHUli BiANMOBIAHOCTI MPOrPaMHUX KOMIIETEHTHOCTEH

U 3aeanbHi KoMnemeRmHoCcmi:

3K 01. 3gaTHicTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYAIIsX;

3K 05. 3paTHicTh /10 MOMIYKY, ONPALIOBAHHS Ta aHaJi3y 1H(OpMAILIii 3 PI3HUX JKepel

[ gaxoei komnemenmuocmi:

O®K 01. 3paTHICTb 3aCTOCOBYBATH 3HaHHSA MaTEMaTHKH, B 00Cs131, HEOOX1THOMY /Il BUKOPUCTaHHS
MaTeMaTUYHUX METO/IB JIUIsl aHAJI3y 1 CHHTE3Yy CHCTEM aBTOMAaTH3allii

— IPO2PAMHI pe3yanbmamu Ha8YaHHSA

[TPH 01. 3naTu niHiliHY Ta BEKTOpHY airedpy, AudepeHiiagbHe Ta IHTerpaibHe YUCIEeHHs, QYHKIIIT
OaraTboX 3MIHHUX, (PYHKIIOHAIbHI PSAU, JU(EepeHLiaabHl pIBHSIHHS U QyHKIIT O/1HI€T Ta
OaraTb0X 3MIHHHUX, ONlepalliiiHe YUCICHHS, TeOpit0 (PYHKIIIT KOMITJIEKCHOI 3MIHHO1, TEOPiI0
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HMOBIpHOCTEH Ta MAaTeMaTHYHY CTATUCTUKY, TEOPIIO BUIIAJKOBHX MPOIIECIB B 0031, HEOOX1THOMY
JUTS KOPUCTYBaHHS MaTEMAaTUYHHUM ariapaToM Ta METOJIaMH Y Tary3i aBTOMaTH3aIli1

[Ticyst 3aCBOEHHS HABYAIIBHOT IUCHHUTUIIHY CTYICHTH MAIOTh POJAEMOHCTPYBATH TaKi pe3ybTaTh
HaBYaHHA:

3riJIHO MATPHUUI BiIMOBIAHOCTI MPOrpaMHMX pPe3yJbTaTiB HAaBYaHHA B ocBiTHIil mporpami (ITO
01)

[ 3HAHHS: OCHOBHHX IOHSTH T4 METOJIIB TEOPIl YUCIOBHUX Ta (YHKIIIOHATLHUX PSIJIiB, 3aCTOCYBAaHHS
iX 10 HaOIMKEHUX 00YMCIIEHb, TOHATTS (YHKIIT KOMIUIEKCHOT 3MiHHO1, ONlepariiiHoro YMCIICHHS,
PO3B’sI3yBaHHS 3a JIOMOMOTOI0 IepeTBOopeHHs Jlarnaca qudepeHiiaabHIuX Ta iIHTerpaTbHUX
PIBHSHB.

[ yMiHHS: TOCIIPKYBaTH Ha 301KHICTh YHCIIOBI PSIU, 3HAXOAUTH 001aCTh 301KHOCTI
(YHKIIIOHANTBHOTO Sy, BUKOPUCTOBYBATH CTENIEHEB] PSIIN U1 HAOIMKEHUX OOYUCIICHb,
MOJIaHHA OYy/b-sIKOT PYHKIIIT Y BUTIISII CYKYITHOCTI MIPOCTUX rapMOHIYHUX GYyHKIIH (psau Dyp'e),
3HAXOAMTHU MOXiTHI PYHKIIIT KOMIJIEKCHOI 3MIHHO1, OOYMCITIOBATH 1HTETpay BiJ QyHKIIT
KOMIUIEKCHOT 3MIHHO1, TOJJaBaTH (YHKIIIF0 KOMIUIEKCHOI 3MiHHO1 y BUTIIA1 psiny Teitnopa abo
JlopaHa, BUKOPHCTOBYBATH IepeTBOpeHHs Jlamaca a1 po3B’si3yBaHHs 3BUYAHUX
mrQepeHIIiaTbHIX PIBHSAHB Ta CHCTEM TaKUX PiBHSHb.

[ mocBia: HABUUTHUCS MPALIOBATH CAMOCTIHHO 3 HaBYAJIbHUMM [TOCIOHMKaMM Ta HAyKOBOIO
JTepaTyporo, TOBITHUKAMH Ta 1HIIOK HAaBYAIHHOIO JITEPaTypor0; BMITH 3aCTOCOBYBAaTH Ha0YTi
3HAHHA 3 MAaTeMaTUKHU J0 PO3B’SI3yBaHHS PI3HOMAHITHUX 3a]1a4.

2. IlpepexBi3uTH Ta MOCTPEKBI3NTH IAMCUHUILTIHY (Micle B CTPYKTYPHO-JIOTi4Hil cxeMmi
HABYAHHS 32 BilNOBiIHOI0 OCBITHLOI MPOrPaMoOI0)

HaBuanbHa aucuumiina «Buia maremaruka. Yactuna 3. Paau. Teopis pyHKIIIT KOMITIEKCHOT
3MIHHOI» BUKJIQIa€THCS B TPETHOMY CeMecTpi Ha 0a3i monepeaHix JBOX 4acTuH «Buria
mareMaTHka. YactuHa 1. AHanmiTH4HaA reoMeTpis Ta JiHiiiHa anreOpa» Ta «Buia Matemaruka.
Yactuna 2. Jludepeniiiiine unciaeHHs», sIKi BUBUAIKCS B MOMEPEIHIX 1BOX cemecTpax. [laHa
JTUCIIUIITIHA 3a0€e31edye TaKi OCBITHI KOMIIOHEHTH, K CIEIiadbHI PO3IUIN MAaTEMATUKH.

3MicT HABYAJIBHOI JUCHHUILTIHA
Po3ain 1. Yncosi i pynkuionanbHi psigu. 30ikHicTh paaiB.

Tema 1.1. O3nauenns psny. [lonsrrs 30ikHOCTI (po30ixkHOCTI) psiny. HeoOxiaHa o3Haka 301KHOCTI,
TapMOHIYHUH Ps.

Tema 1.2. Paau 3 1ogaTHUMU YWiIEHAMH Ta PAIU 3 WIEHAMH JOBUIBHOTO 3HAKY.
Tema 1.3. Crenenesi psinu. O6macTh 301KHOCTI cTeneHeBoro pany. Pang Maknopena
Tema 1.4. PiBHOMipHa 301KHICTb PSIIB.

Tema 1.5. 3acTocyBaHHA psiliB A0 HAOIMKEHUX OOYUCIIEHb.



Po3nin 2. Psagu ®dyp’e.

Tema 2.1. Ilepionnyni ¢yHKii Ta iX BIacTUBOCTI. TpUrOHOMETPUYHHM PsIZl 1 XapakTep HOro
301)KHOCTI.

Tewma 2.2. TToHATTS PO TpUTOHOMETPUIHUM psaf Pyp’e. Dopmysu ais 00UUCISHHS KOS(Ili€HTIB
pany @yp’e. locraTHi ymoBu nofanus ¢yHkuii yepes 1i psg Oyp’e.

Tewma 2.3. Pang @yp’e nis napHuX Ta HenapHuxX GyHKIiA. Psn @yp’e ms 2/ - mepiogudaHoi GyHKITI.
Tema 2.4.Psaau @yp’e ans yHkuii, 3ananux Ha Binpisky [10;/[] abo nHa Biapizky [la;bl].

Po3ain 3. EnemenTn Teopii pyHKIii KOMIIEKCHOI 3MiHHOI.

Tema 3.1. KoMrmrekcHi ynciia Ta aii HaJl HUMU.

Tema 3.2. @yHK1ii KOMITIEKCHOT 3MiHHOI. [ToxXinHa QyHKIIIT KOMITIEKCHOT 3MIHHOI.

Tema 3.3. Paau 3 koMIUIeKCHUMHU WwieHaMu. EnemeHTapH1 QyHKIIIT HA KOMITIEKCHIN

TUTOTIHHI.

Tewma 3.4. Py 3 KOMIUIEKCHUMH WICHAMHU, cTerieHeBi psian. Psin Tetinopa.

Tema 3.5. EnemenTapHi QyHKIIIi Ha KOMIUIEKCHIH

TUTOTIHHI.

Tema 3.6. Iarerpan ¢pynkuii komruiekcHoi 3MiHHOI. [ToxigHa Oynb-IKOTO MOPAIKY BiJl aHATITHYHOT
byHKIiI.

Tema 3.7. Psag Jlopana, 0co0iMBi TOUKH.

Tema 3.8. [HTErpanbHi JIMIIKKA aHATITUYHOT QYHKIII.

Po3ain 4. Onepauniiine YucJIeHHS.

Tema 4.1. O3naueHHs nepeTBopeHHs Jlamaca, 300pakeHHs 1 opurinai. [leperBopenns Jlamnaca
JESIKUX €IEMEHTapHUX (PYHKIIIH.

Tema 4.2. BnactuBocti 300pakeHb.

Tabnuus opuriHaiis Ta 300paxeHb.

Tema 4.3. JludepenuitoBanHs 1 IHTErpyBaHHs OPUT1HAIIB 1 300pakeHb.

Tema 4.4. Tabnuus 300pakeHb NeSKUX PyHKIIIH.

Tema 4.5. 3Hax0JKEHHS OPUTIHAIIB APOOOBO-pAlIOHATIEHUX (PYHKIIIH.

Tema 4.6. 3acTocyBaHHS TeOpii JMILIKIB JIJIs1 3HAXOIKEHHS OPUTIHAITY 3a TJAaHUM 300paKECHHSIM.
Tema 4.7. 3acTtocyBanHs neperBopeHHs Jlamaca 10 po3B’s13yBaHHS JIIHIHHUX

TuQepeHIiaTbHUX PIBHSAHB 31 CTAIMMHU KOe]illieHTaMU Ta CUCTEM JIIHIHHUX AU]epeHiaTbHuX
PIBHSIHB 31 CTAIMMHU KOe(illiEHTaMU.



3. HaBuajbHi MaTepiaju Ta pecypcu
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Hy60Buk, L. I. FOpuk. — 4-te Bua. — K. : Irnarexc—Ykpaina, 2013. — 648 c. — 500 mp. — ISBN
978- 966- 97049-3-1.

6. Maprtunenko M. A. Teopis QpyHKI1iH KOMITIIEKCHOT 3MiHHOI. Onepauiiine yncineHHs./M.D.
Maprunenko, 1. III. FOpuk — K. : Cnoso, 2007. —296c¢.

7. Buma matemaruka: Teopis noms. Yucnosi paau. [Enextponnuit pecypc] : HaBu. nociO. s
cTyA. cneniaabHOCTI 186 «Bumasuuuro Ta nomirpagis» / KIII im. Irops Cikopebkoro ;
ykaaz.: O. 1. Kynumk-JluBynscbka, H.B. TTommyxk, H. I1. Cene3nroBa. — Enexrponni
tekcToBi Aai (1 ¢aitn: 3,2 Mo6aiit). — Kuis : KIII im. Iropst Cikopcekoro, 2023. — 162 c. —
Hasga 3 expana. — Jloctym: https://ela.kpi.ua/handle/123456789/62615

8. Omepariiine uncienns. Teopis 1 npakTukyM [EnekTponnuit pecypce] : HaBY. 1oci0. Ui CTY/L.
cneuianbHOCTi 131 «[Ipuknanna mexanika» / KIII im. Irops Cikopcebkoro ; yknaa.: T. O.
Pymuxk, H. I1. CeneznpoBa, O.B. Ky3bema. — Enektponni TekcToBi gaani (1 daiin: 905 Ko6aii).
— Kuis : KIII im. Irops Cikopebkoro, 2023. — 52 c.

Pexum noctyny: https://ela.kpi.ua/handle/123456789/62823

9. Xypascbka I'.B. MeToanuHi BKa3iBKM Ta BapiaHTHU THIIOBO-PO3PAXyHKOBUX POOIT 3 BUILO]
matematuku. Psau / Yinan.: I'.B. Xypasceka, .M. Konacs, I'.M. Kynuk, H.B.PeBa,
H.B.Crenanenko — K.: HTY Y «KIIl», 2013 - 52 c. - EnextponHi pecypcu:
http://ela.kpi.ua/handle/123456789/27851
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10. XKypascoka I'.B. 3aBnanns 1o po3paxynkoBoi podotu: Teopis ¢pyHKIIH KOMITIEKCHOT
3minHOi. Onepamiitae unciaenus / Ykiuan.: I'.B. XXypasceka, .M., Konacs, H.B. Pea —K.:
HTVYYVY «KIIl», 2015 — 29 c. - EnexTpoHHi pecypcu:
https://ela.kpi.ua/handle/123456789/43549

11. XKypasceka, I'. B. Teopis ¢pyHkuii komruiekcHoi 3mMiHHO1 [ Enextponnmii pecypc] :
HaBYaJIBHUN TOCIOHMK JUIs iHKeHepHuX cneriansHocTei / I'. B. XKypasceka ; KIII im. Irops
Cikopcbkoro. — Enexkrponni Texkcrosi gani (1 daitn: 2,26 Mo6aiit). — Kuis : KIII im. Irops
Cikopcrkoro, 2017 — 92c. — Ha3sa 3 ekpana. - EnektponHi pecypcu:
https://ela.kpi.ua/handle/123456789/19900

12. Buma matemaruka. @yskiii 6arateox 3MiHHHX. [HTEerpansHe uncienns. Judepeniianpai
piBasHHA. [IpakTukym [EnextpoHHuii pecypc] : HaBuanbHU MOCIOHUK 17151 3100yBayiB
cTyneHs O6akanaBpa 3a cnerianbHicTio 186 Bugasuunrso Ta noairpadis / KIII im. Irops
Cikopebkoro ; yknan.: O. I Kynumk-/luyneceka, H. I1. CenesnpoBa, T. B. ABneeBa. —
Enextponni tekcrosi nani (1 ¢aiin: 3,82 Moaiit). — Kuis : KIII im. Iropst Cikopcbkoro,
2024. — 170 c. — Ha3Ba 3 ekpaHna.

URI https://ela.kpi.ua/handle/123456789/70900

JlonaTkoBa Jiiteparypa

13. JloBraii B.B. @yHkI1ii KOMIUIEKCHOI 3MIHHOI Ta onepalliiine YnuciaeHHs . MeToInyHi BKa3iBKU
JUTSL CAMOCTIMHOT pOOOTH CTYICHTIB Hampsmy miaroroBku 6.050504. 3BaproBanus./Ykiai.:
B.B./loBraii, A.®.Menbauk, — Kuis : KIII im. Iropst Cikopcekoro, 2013— 67c.

14. Jlosraii B.B. Uncnosi Ta pyHK1ioHaNbHI psau. MeTOIUYHI BKa31BKHU ISl CAMOCTIHHOT
po6oTH CTyeHTIB HampsaMmy miarotoBku 6.050504. 3saproBanns. / Yknan.:B.B.Jlopraii,
A.®.Menbhuk, — Kuis : KIII im. Iropsa Cikopcebkoro, 2012— 63c.

15. CenesnboBa H.I1. KpuBunu noBepxHi Ta ontumizauis GyHkuii gsox 3miHaux /H.IT.
CenesnboBa, /1.1O. [lerpunsk// Marepianu VII Mixnap. Hayk.-npakt. Kond. «MaTtemaTtuka
B Cy4aCHOMY TE€XHIUHOMY yHiBepcuTeTi», Kuis, 28-29 rpynus 2018 p. — 122-128 c.

HaByaanbHUH KOHTEHT
5. Meroanka onaHyBaHHS HABYAJBHOI IMCUMILTiHM (OCBITHHOI0 KOMIIOHEHTA)

Metonrka BUBYCHHS JaHOI TUCIHUIUTIHA € TPAIUIIIHHOIO: HA JIEKIIISIX TIOAA€THCS TEOPSTUIHHIA
Marepiall Ta HaBOJSATHCS MMPUKIIAA PO3B’I3yBaHHS OCHOBHUX TEMAaTHYHUX 3a1a4. Ha mpakTmaHux
3aHATTSIX CTYICHTH OTNPAIlbOBYIOTh TECOPETHYHHI Ta MPAKTHYHUI MaTepial, po3B’sI3yr0un 3a/1a4i,
NOi0HI 0 pO3TIISHYTHX Ha JeKIisx. [ camocTiiiHOi poO0TH Ta KpaIloro 3aCBOEHHS MaTepiary
CTYZICHTaM 3a/JIal0ThCsl IOMAIIIHI 3aB/IaHHs Ta 1HAWBIIYyalbHi 3aBJaHHS PO3paxyHKOBOI poOOTH.
[TepeBipka piBHS 3HaHb Ta 3aCBOEHHS MaTepialy MPOBOAUTHCS 3a JIOTIOMOTOI0 PI3HOMaHITHUX
KOHTPOJIbHUX 3aX0/1iB: TEMATUYHUX KOHTPOJILHUX POOOT, EKCIIPEC-KOHTPOIbHUX, MATEMAaTHYHUX
JMKTAHTIB, BUKOHAHHS Ta 3aXMCTy PO3paxyHKOBOi poOoTH. OLiHIOBaHHS TaKUX POOIT MPOBOAUTHCS
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Y BIJIIOBITHOCTI /10 TIOJIOKEHHS TIPO PEHTHUHTOBY CUCTEMY OIIHIOBAHHSI YCIIIITHOCTI CTYJICHTIB 3
JTAHOT TUCIUILTiHH.

Jlexkuiiini 3aHgaTTH

3/11

Ha3zBa Temu Jsiek1ii Ta nepenik OCHOBHUX MUTAaHb

(mepenik TMIAKTHYHUX 3ac001B, TOCHJIAHHS HA JIITEpaTypy Ta 3aBAaHHS
CPC)

Kinekicts
FOIUH

Yucnosi psau. 30DKHICTE psaay. BiactuBocTi 301KHHX PSIIB.
Jliteparypa [1 .3, §2,2.1.-2.3; 7]

3aBganns Ha CPC: matu BiamoBiai Ha KOHTPOJIbHI 3anuTanHs [2 §13.1.7,
12]

HeoOxinna o3naka 30ikHOCTI psaxy. ['apmoniunwmii psia. Psinu 3 nomatHIMHA
yrieHaMu. O3HaKW MOPIBHAHHSA PSJIIB.

Jliteparypa [1 1.3, §2,2.4; 7]

3apnanns Ha CPC: matu BiqnoBiai Ha KOHTPOJIBHI 3amuTanHs [2 §13.1.7,
12]

O3Haku 301KHOCTI pAAY 3 JOJATHUMH WwieHaMmu: o3Haka Jlanambepa,
panukaibHa o3Haka Koiii, iHTerpanpaa o3naka Ko, Py 3 wienamu
noBUIbHOTO 3HaKY. O3Haka JleliOHuIs. AGCOIIOTHO Ta YMOBHO 301KHI

psan.
Jliteparypa [1 rn.3, §2,2.5-2.7, 12; 7]

3aBganus Ha CPC: natu BianmoBial Ha KOHTPOJbHI 3anuTaHHs [2 §13.1.7]

Crenenesi psau. O6macts 301KHOCTI cTeneHeBoro psaay. Teopema AGerns.
BrnacTtuBoCTI CTENEHEBUX PSIB.

Jliteparypa [1 1.3, §2, 2.8-2.9]

3aBganus Ha CPC: natu BiMoBi/II Ha KOHTPOJIbHI 3anuTanHs [2 §13.1.7]

PiBHOMIpHa 301kHICTh psiaiB. O3Haka Beliepmtpacca. [lowienne
JTuQepeHIlitoBaHHS Ta IHTErPyBaHHS PAIIB.

Jliteparypa [1 1.3, §2, 2.10-2.17; 14]

3apnannsa Ha CPC: matu BiAMOBiAI Ha KOHTPOJIBHI 3anuTanHs [2 §13.1.7]

Psinu Tetinopa Ta Makiopena. Po3BuHEHHS B psiJl €IeMEHTapHUX (DYHKITIH.

Jliteparypa [1 1.3, §2, 2.26-2.28, 12; 14]




3aBganns Ha CPC: matu BimoBiIl Ha KOHTPOJIbHI 3anuTanHs [2 §13.13.2.4]

3acTOCYBaHHS CTETICHEBUX PSIJIIB 10 HAOIMKEHUX 00YMCIICHB: TPAHMIIL
¢byHKI111, 00YMCIICHHS BU3HAYEHUX 1HTETpaIiB Ta po3B’si3aHHA 3a1a4i Ko
JUTst U epeHITIAbHUX PIBHSHb.

Jliteparypa [3 po3.3, 12; 14],

3aBganns Ha CPC: natu BiAmoBil HA KOHTPOJIBHI 3aUTaHHs [3 po3.3]

CaMOCTIH

HC
OoImpalnroBa
HHA

5 roguH

Psnu ®@yp’e. Ilepiognuni ¢hyHKIii Ta iX BIacTUBOCTI. TpUroHOMETpUYHUT
pAn 1 Xxapaktep Horo 301KHOCTI. [IOHSATTS PO TPUTOHOMETPUUHUHN P
Dyp’e. Dopmynu 11t o0uucieHHs KoedimieHTiB psay Pyp’e. JocraTHi
yMOBH Tto1aHHs GyHKIIT uepe3 ii psag Oyp’e.

Jliteparypa [1, rn.3 §3, 3.6-3.7; 14]

3aBaannsa Ha CPC: matu BiMOBi/II HA KOHTPOJIbHI 3anuTaHHs [3, po3.4, 4.2-
4.4]

2

Psan ®yp’e qns napHux Ta HenapHUX GyHKuii. Psag @yp’e st 2/ —
nepionnynHoi yHkuii. Psimu @yp’e ans Gynknin, 3aganux Ha Biapisky [0;/]
a6o Ha BiAPI3KY [a;D].

Jliteparypa [1, rn.3 §3, 3.7-3.8; 14]]

3apnanns Ha CPC: natu BiANOBiAlI HA KOHTPOJIBHI 3anUTaHHA [3, po3.4, 4.2-
4.4]

KommnekcHi uucna. Anredpaiuna ¢popma 3arucy KOMIUIEKCHOTO Yncia, Jii
Ha/l KOMIUIEKCHUMHU YMCIaMu B anredpaiuniid ¢popmi. TpuronomerpuyHa ta
MOKa3HUKOBA (hopMa KOMIUIEKCHOTO YHcia, il HaJl KOMIUIEKCHUMHU
ymciamu B ux popmax. @opmyna Myaspa Ta HaCHIIKH.

Jliteparypa [6 , nek.1, 1.11.2, nek 2, 21-2.3; 10; 13]

3aBganus Ha CPC: natu BiAmoBil HA KOHTPOJIBHI 3anuTaHHs [6 , 1.4,2.8]

10

OyHKIII{ KOMIUIEKCHOT 3MiHHOI. [ panunis Ta HenepepBiHicTb. [ToxigHa
(byHKILIT KOMITIEKCHOT 3MiHHOI.

YmoBu Komi - Pimana. [ToHSTTS aHamiTHyHOI (QyHKIIT.
Jliteparypa [6, nex.3, 3.1-3.5; 13]

3apnannsa Ha CPC: matu BiAMOBiI Ha KOHTPOJIBHI 3anmuTaHHs [6, 3.6; 13]

11

Py 3 KOMIUIEKCHUME WwieHaMH. Psy 3 KOMIUIEKCHUMH YIEHaMH,
creneHeBi psaau. Psag Teitnopa. . EnemenTtapHi ¢yHKIIi Ha KOMIUIEKCHIN
ILTOIIMHI.

Jliteparypa [6, nek.4, 4.1-4.5; 10; 13]




3aBganns Ha CPC: natu BianmoBial Ha KOHTPOJIBHI 3anmuTaHH [6, 4.6]

12 IaTerpan Big ¢pyHkii komruiekcHoi 3MiHHOI. Teopema Ko Ta iHTerpaibHa 2
dopmyna Komri. Teopema Komri s oqH03B's13H01 Ta 6araTo3s's3HO1
obmacri. Inrerpansua ¢popmyna Komri.
Jliteparypa [6, nex2, 2.6, nek.5, 5.1; 10; 13]
3aBganus Ha CPC: matu BiAMoBiII HA KOHTPOJIbHI 3anTUTaHHsA [6, 2.8, 5.5]
13 [ToxigHa Oyab-sIKOTO OPSAKY Bia aHanmiTuaHO1 ¢yHKii. Psix Jlopana, 2
oco0smBi Touku. Knacudikaiisi 0cOOTMBUX TOUOK.
Jliteparypa [6, 5.3, 5.4; 10 ; 13]
3apmanns Ha CPC: matu BiAMOBiII HA KOHTPOJIBHI 3amuTaHHs [6, 5.5]
14 Psan Jlopana, ocobnuBi Touku. [HTerpanbHi JIMIIKK aHATITUYHOT QYHKITI. 2
[6, 6.1-6.5; 10; 13]
3apmanns Ha CPC: matu BiAMOBiII HA KOHTPOJIBHI 3amuTaHHs [6, 6.6]
15 [TeperBopenns Jlamnaca. [ToHATTS opuriHaty Ta 300paskeHHs, BIACTUBOCTI 2
300paxeHb JICIKUX eJIeMEHTapHUX (YHKIIH.
Jliteparypa [6, 7.1, 7.2, 8; 10]
3aBaanns Ha CPC: natu BianmoBiai Ha KOHTPOJIBHI 3anmUTaHHs [6, 7.3]
Teopemu noaiOHOCTI, 3aMi3HEHHS, 3MIIIEHHS, 300paKeHHS MeP10JUUHOT camocCTIii
¢byHKuii, TMdepeHLIOBaHHS 1 IHTErPYBaHHS OPUTIHATIB 1 300paXeHb.
.. . . HE
3HaxO0/KEHHS OPUTiHATIB Ap0oOOBO-paIlioHanbHUX (PYHKIIINH. 3acTOCYBaHHS
. . oTparfoBa
TEOopii JUIIKIB JIJIsl 3HAXOPKCHHS OPUTIHATY 3 TaHUM 300paKCHHIM patl
HHS
Jlireparypa [6, 8.1, 8.2; 10
patypa [ ] 5 ronuH
3aBganus Ha CPC: natu BiAnmoBil Ha KOHTPOJIBHI 3anmuTaHHs [6, 8.1,]
3acTocyBaHHsI OINEPaIIiHOTO YUCICHHS I PO3B’I3aHHS JTIHIHHUX camocCTil
nugepeHLiaTbHUX PIBHSAHB 31 CTAIMMHU Koe(illleHTaMH Ta Ui PO3B’ sI3aHHS
C . . . .. HE
CUCTEM JiHIHHUX TudepeHIianbHuX PiBHSAHB 31 CTAIUMHU Koe(illieHTaMH.
OIIpaIroBa
Jliteparypa [6, 9.1, 9.2, 8; 10] HHSA
3aBganns Ha CPC: matu BiAMOBi/IlI HA KOHTPOJIbHI MUTAHHS [6, 9.4] 5 ronuH
Bcrbo 30/15

To




IIpakTu4Hi 3aHATTA

No Ha3zBa Temu 3aHATTS Ta nepeliik OCHOBHUX MUTaHb Kinmekict | CPC
b TO/IUH

3/m

1 Yucnosi psau. 30DKHICTE psay. BiactuBocTi 301KHHX PSIIB. 2

2 Heo0xinHa o3Haka 301kHOCTI psaxy. ['apMOHIUHUHA psiL. 2 1
reoMeTpuuHuil psaja. Panu 3 nogataumu wieHamu. O3Haku
HOPIBHSHHS PSI/IIB.

3 O3Haku 301KHOCTI ALY 3 AOAATHUMH WICHAMH: O3HAKa 2 2
Janambepa, pagukanpHa o3Haka Ko, iHTerpanpHa 03HaKa
Korri.

4 Psinu 3 wienamu noBuTbHOTO 3HaKy. O3Haka JIeHOHMIIS. 2 2
AOGCOTIOTHO Ta YMOBHO 301KHI PSAU.

5 PiBHOMipHa 301kHIcTh psaaiB. O3Haka Beiieprpacca. 2 2
HenepepBHicTs cymu QyHKIIIOHATBHOTO PSAY.
[Tounenne nqudepeHiitoBaHHS Ta IHTErPyBaHHS PIBHOMIPHO
30DKHUX PSIIB.

6 Crenenesi psiu. O051acTh 301)KHOCTI CTETIEHEBOTO PATY. 2 2
Teopema AGens. Paniyc 361kHOCTI psny. BiactusocTi
CTETNIEHEBUX PSIB.

7 Psanu Teiinopa ta Makiiopena. Po3BUHEHHS B ps 2 2
€JIEMEHTapHUX (YHKIIH.

8 3acTocyBaHHS CTETIEHEBUX PSIIB A0 HAOIMKEHUX OOUYUCIIEHb, 2 2
rpaduils GYHKIT, 00UMCIIEHHS BU3HAYEHUX THTETpaIiB

9 3acTOCYBaHHS CTENIEHEBUX PAAIB 10 HAOIM)KEHUX O0YHCIIEHb — 2 2
po3B’si3aHHA 3a1a4 Ko s audepeHuiaabHuX piBHSAHB 31
CTAJIMMH KOe(illieHTaMH.

10 Po3Bunenns B pan @yp’e nepionnunux pyskuiit. Pag Oyp’e 2 2
JUISl TApHUX Ta HEMapHUX (PYHKIIIH.

11 Pan ®yp’e nns 21 - nepioguunoi pyukuii. Psau @yp’e ans 2 2
byHKLiH, 3a1aHUX Ha Bipi3Ky [0;/] a0o Ha Biapi3Ky [a;b].

12 MoayabHa KOHTpoJibHA podoTa. YacTuna 1 — "Paau" 4

13 [TOHATTSI KOMITJIEKCHUX YHCEJ, IX TeOMeTpUYHE 300pakeHHs Ta 2 2
dbopmu 3amnucy: anredpaiuna, TPUTOHOMETPUYHA Ta




MOKa3HUKOBA (hOopMa 3amucy KOMIUIEKCHOTo uncia. il Han
KOMIUICKCHUMH YHCIIaMHU.

14 Kpusi 1 o61acTi B koMIiekcHi# ruronuHi. [IoHsaTTs GyHKItii
KOMILJIEKCHOI 3MiHHOI. I"paHuIis Ta HeepepBHICTH
15 [ToximHa QyHKIiT KOMITIEKCHOT 3MiHHOT . YMoBH Kot —

Pimana. I'eomerpuanwmii 3micT moxinHoi. [ToHATTS aHATITHYIHOT
byHKITIT.

Psinu 3 kommuiekcHuME wieHamu. CteneHeBi psau. Psg Teinopa

EnemenTapHi QpyHKIIIi Ha KOMIUIEKCHIN MIOMUHA. BiTHOBICHHS
aHamiTUIHOI PyHKIIT 1o 11 mikicHIN ab0 ysIBHINA YaCTHHI.

InrerpyBanHs (yHKLI{ KOMIUIEKCHOT 3MiHHOI. O3HaueHHS,
BJIACTHBOCTI Ta MpaBuia

obuucnenus. ®opmyna Herotona-JlelOHina.

Iarerpan Komri. [arerpansua ¢popmyna Korri.

Psan Jlopana. Oco6nuBi Touku Ta ix kinacudikaris. Hyomi
byHKIi.

3acTocyBaHHS JIMIIKIB QYHKIIT 111 OOYHMCICHHS IHTETPaiB.

3acTocyBaHHS TEOPIi JUILKIB JUIs 3HAXOPKEHHs OpUTIHATY 3a
JAHUM 300paskeHHSM.

MoayabHa KOHTpoJIbHA po6oTa. YacTuHa 2 — pyHKuist
KOMILIEKCHOI 3MiHHOI.

Onepariiiine uncienns. O3HaueHHs neperBopeHHs Jlamnaca,
HOHATTS OPUTIHAY Ta 300pakeHHSs, BIACTUBOCTI 300pa)kEHb.
300pakeHHs JIeIKUX eJIeMEHTapHUX (YHKIIIH.

300paxkeHHs IeIKUX eneMeHTapHux QyHKIii. Teopemu
NoIOHOCTI, 3ali3HEHHs], 3MILIEHHS, 300paXXeHHS ep10INIHOT

byHKIIIT.

JudepeHiiroBaHHS 1 IHTErpyBaHHS OPUTIHAJIB 1 300pakeHb.
Tabmurs 300pakeHb OesTKUX QYHKIIIH.

3acTocyBaHHA nepeTBopeHHs Jlamnaca: po3B’si3yBaHHS
JTHIMHUX TUdepeHIiaTbHUX PIBHAHB, CUCTEM JIHIHHUX
nudepeHiaTbHUX PIBHSAHB 31 CTAIUMHU Koe(illl€EHTaMHU.

MoayabHa KOHTpoJIbHA po6oTa. YacTuHa 3 — onepaniiine
YMCJICHHS.




28 Po3paxynkoBa po6ora 4

Bcroro 30 75
TOIUH

6. Camocriiina po0oTa cTyaeHTa

VY 3B’513KY 13 CKOPOUYEHHSM KUIBKOCTI ayIMTOPHHUX T'OJIMH YAaCTHHA IPOTPaMHOT0 MaTepiany
BUBYAETHCSI CTYICHTAMHU CAMOCTIHHO, IO BioOpakeHo B Tabiuisx «JIekmiitai ta [TpakTuyni
3aHIATTI.

Ha camocrtiiiny po6oty ctynenrta (CPC) BinBoauthes 90 ronrH HaB4aIbHOTO Yacy. Takox Cinija
3ayBKUTH, 110 CTYJACHTH MalOTh 3HaTH TeMy «KpaTH1 Ta KpUBOJIiHINHHI IHTETrpaIny, SIKiid HE
MPUILISETHCS IOCTATHBO Yacy Ha MEPUIOMY Kypci 13 3a HecTadl BUALTEHUX TOJUH.

IHosiTHKa TA KOHTPOJIb
7. IoaiTMka HABYAJIBHOI JMCUUILTIHU (OCBITHHOT0 KOMIIOHEHTA)

3aHATTS MPOBOAATHCS B HABYAJILHUX AyJUTOPIAX 3T1THO PO3KIaay. Takox 3aHATTS MOXKYTh
MIPOBOAMTHCH OHJIAHH 3 BUKOPUCTAHHSM 3aC00IB BiIeO 3B 53Ky Z0oom i3 000B'I3KOBUM
BiZICO3aITMCOM 32 YMOBH OJIHO3HAYHOI iZleHTudiKalii 3100yBava BuIIoi ocBiTH. [IpoBeeHHs 3aHATH
OHJIaMH Mae OyTH nependayene BignoBiqHuM HakazoMm 1o KIII im. Iropst Cikopcebkoro.

Cucrema BHMOT, SIK1 BUKJIaJa4 CTaABUTH IIEPECA CTYACHTOM Ta peﬁTHHFOBa CHUCTCMa OLIiHIOBaHHSI
p€3y.]II)TaTiB HaB4YaHHA Or'OJIOINYIOTHECA CTYACHTAM Ha IICPpIIoMYy 3aHATTI.

BinBinyBaHHs 3aHATH

BincyTHIicTh Ha JEKIisAX Ta Ha MPAaKTUYHUX 3aHATTIX HE KapaeTbes ITpadhHUMU OanaMu, MpoTe
CTYZICHTaM PEKOMEHAYEThCS BiJIBIAYBAaTH 3aHATTS, OCKUIBKM HA HUX BUKJIQJAA€THCS TEOPETUYHUN
Mmarepiajl Ta pO3BUBAIOTHCS YMIHHS M HABUUKH, HEOOX1/HI [l BUKOHAHHS MPAKTUYHUX 3aBJIaHb,
CEMECTPOBOI 1H/IMBIIyalIbHOI poOOTH Ta ycmimHoro HanucanHs MKP.

IIpaBuiia npu3HaYeHHS 320X04YBAJBHUX Ta IITpagHHUX OaJiB
[tpadHni Ta 3a0X04yBaIbH1 OAJTM HE HAPAXOBYIOTHCS.
AxajeMiuHa 100poyecHiCTh

[TonmiTKa Ta NPUHLMIN aKaJeMiuHOI 100pouecHOCTI BU3HaueH1 y po3auii 3 Kogekcy yecti
HarmionansHOro TeXHIYHOTO yHIBepcUTeTY YKpainu «KuiBChbKUI MOMITEXHIYHUM IHCTUTYT IMEH1
Iropst Cikopcekoroy. [letanpHime: https://kpi.ua/code.

Hopmu eTnuHoi noBexiHku

HopMmu eTruHO1 MOBEAIHKY CTYAEHTIB 1 MelaroriYHUX IpaliBHUKIB BU3HaUeH1 y po3niii 2 Kogekcy
yecTi HalioHabHOTO TEXHIYHOTO YHIBepcUuTeTy YKpainu «KuiBChKUN MOMITEXHIYHUN IHCTUTYT
imeHi Irops Cikopcebkoroy. JleranbHimte: https://kpi.ua/code.



https://kpi.ua/code
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8. Buau KOHTPOJIIO Ta PeITUHIOBA CHCTEMA OL[iHIOBAHHS Pe3y/1bTaTiB HABYAHHS
PCO)

Ilomounuit KORmpPOL: EKCIPEC-ONUTYBAHHS, ONIUTYBAHHA 32 TEMOIO 3aHATTS, TecTyBaHHsA, MKP,
pO3paxyHKOBa po0OTa, BUKOHAHHS JIOMAIIIHIX 3aBJIaHb Ta BEICHHS KOHCIICKTY.

Kanenoapuuit Konmpop: TpOBOAUTHCS JIBiUl HA CEMECTP, IK MOHITOPUHT TOTOYHOTO CTaHy
BUKOHAHHS BUMOT CHJIa0yCy.

Cemecmposuii KOHMPOJIb: €K3aMEH.
PeiiTiHroBa cucremMa OUiHIOBAHHS Pe3yJIbTATIB HABYAHHA

1. PeiiTMHT cTyAeHTa 3 HABYAJIbHOI AUCUMILTIHM po3paxoByeThes 31 100 Ganis, 3 Hux 50 Oanis
CKJaiae crapropa mkana. CTapTOBUI peUTHHT (TIPOTITOM CEMECTPY) CKIaIa€Thes 3 0aliB, 10
CTYZIEHT OTPUMYE 3a:

— po0OTy Ha IPAKTHYHUX 3aHATTSX (15 3aHATH)

— BUKOHAHHS MOJYJIbHOI KOHTPOJIBHOI pOOOTH B TphOX 4acTHHAX (3 podotu Ha 3
MPAKTUYHHUX 3AHATTSX );

— BUKOHAHHS PO3PaxyHKOBOI poOOTH (10 poOOTH TaKOX BXOIATH 3aBIAaHHS 3 TEM
BUHECEHUX Ha CaMOCTIHHE OIpaltoBaHH);

[TizpaxyHOK MakCHMaJIbHOI KiJIbBKOCTI OajiB 32 KOHTPOJIBHI 3aX0/H, IKi (OPMYIOTH CTApTOBHIA
pEUTHHT, HaBeIEHUH Y TaOIHIIi:

Crotaziosi KineKkicTh 3aHATH/3aBaHb Baroswuit

5 R i . Cywma GaniB
CTapTOBOIO PEUTHUHTY ~ ¢ y ceMeCTpl an
Po3p’a3yBanHs
3a1a4 Ha 15 1 )
MPAKTHYHUX 3aHITTSIX
MKP. 4.1 1 12 12
MKP. 4.2 1 12 12
MKP. 4.3 1 12 12
PTP 1 12 12
PA30M: 50

2. Kpurepii HapaxyBaHH# 0aJiB:



2.1 PoGoTa Ha MPAKTUYHUX 3aHATTIAX MOKE BKIIOYATH YCHE YU MHCHMOBE OMMUTYBAHHS JJIS
HEepeBipKU 3HAHb TEOPETUYHOTO MaTepiany; po3B’sI3yBaHHs 3a1a4 OiIsI JOUIKY YU HEBEJIHKI 32
4acoOM MUCHMOBI POOOTH I IEPEBIPKU BMIHHA CTYACHTA 3aCTOCYBAaTH TEOPETHYHI 3HAHHS 10
PO3B’sI3aHHS PUKIATHUX 331a4.

Kpurepii ouinioBaHHs po60TH HA NPAKTUYHUX 3AHATTAX:

— 1 Gan npu TOYHIN BIAMOBIAlI HA TOCTaBJICHE MUTAaHHSA, IPABUIIBHOMY 3amuci (opMyJI, BMiHHI
3aCTOCYBaTH HEOOX1IHI METOAH, GOPMYIIH JIJIsl PO3B’I3aHHS MPAKTUYHOI 3a/1a4i;

0,5 6anu npu HEYITKOMY (POPMYITIOBaHHI OCHOBHUX TEOPETUYHHX ITOJIOKEHB, (popmyit abo
PO3B’sI3aHHI 33/1a4i 3 JONOMOTOI0 BHKJIA/1a4a;

— 0 GaniB pu He3HaHHI (HOPMYII, TEOPEM Ta HE3JATHOCTI 3aCTOCYBATH 1X JI0 PO3B’sI3aHHS
MOCTABJICHUX 337134,

— Yy KiHIII CEeMECTPY CTyIeHTaM MOXYTh JI0/1aBaTUCS 3a0X0UYyBaJIbHI Oai 32 aKTUBHICTb.
Barosuii 6an — 1. MakcumanbHa KUTBKICTh OalliB Ha BCiX MPAKTHUYHHX 3aHATTAX JOPIBHIOE —

1 6an x 12=12 Gami..

VY BUTIQAKY TUCTAHIIIMHOTO HABYAHHS Oad 32 poOOTY HA MPAKTUIHKX 3aHATTSIX HAPAXOBYIOTHCS 3a
BIJINTOBI/Il HAa MPAKTUYHUX 3aHATTAX.

MoavynsHa xoHTpOaBEHA podoTa (MKP):

3riIHO 3 HABYAJILHUM IIJIAHOM B TPETHOMY CEMECTPI 3aIUIaHOBAHO MPOBEJCHHS MOTYIHHOT
KOHTPOJILHOI poOOTH, siIKa pO30MBAETHCS HA TPH TEMATUYHI YACTUHU TPUBATICTIO: 110 2 aKal.
TOJIMHU: BaroBUi 0ajl KOXKHOT KOHTPOJIbHOT pob0oTH — 12. MakcumanbHa KUIbKICTh OaliB 3a BC1
KOHTPOJIbHI poOOTH, po0OTa 3 TEM BUHECEHUX HAa CAMOCTIMHE OIMpaIfOBaHHs, TIOMAITHI 3aBJIaHHS
TOPIBHIOE:

Bunu pobit Max
OaiiB

MopynsHa KoHTpoJibHA poOoTa. YacTuna 1.

Tema: “Pson’, 2 rog. 12

MopynbpHa KOHTpOJIbHA poOoTa. YacTuHa 2.

Tema: “Teopist pyHKIIT KOMIIIEKCHOT 3MIHHOT”, 2 TOJI. 12

MonynbHa KOHTposIbHA poboTta. YacTuHa 3.

Tewma: “ Onepariiiine yucieHss’”, 2 TOI. 12

Cucrema OLIIHIOBaHHS! KOHTPOJIbHOT pOOOTH:

— «BiAMIHHOY, TOBHA BiAMOBiAb (He MeHIe 90% moTpibHoi iHpopMmartii) — 10-12 Hamis.



— «10o0pey», Maiixke MOBHA BiANOBIAb (He MeHIe 75% noTpiOoHOI iH(popMallii), a0 MoBHA BiAMOBIIb
3 He3HAYHHUMHM HETOYHOCTIMH — 8, 9 OailiB.

— «3aJI0BUTLHOY, HETIOBHA BiMOBLAb (He MeHIe 60% nmoTpiOHOT iHpopMarii) Ta HE3HAYHI TOMIIKH
6— 7 GauiB.

— «HE33J0BUILHOY», HE3a0BUIbHA BIAMOBIIb (HE BIAMOBIA€ BUMOTaM MOMEPEIHLOTO MMYHKTY) — 0-5
OariB.

VY BUINAJKy AMCTAHIIITHOTO HABYaHHS MOy IbHAa KOHTPOJIbHA POOOTA, 0 MaJia MUCATHCS B
ayIUTOpIii, MUIIETHCS CTYJCHTAMH Ha MTPAKTHYHUX 3aHATTIX 32 PO3KIAIOM 3 BUKOPUCTAHHSIM
miaTdopm Zoom abo Skype (abo iHIIOT, B 3aJIEKHOCTI BiJl JOMOBJICHOCTI 3 BUKJIAa4eM).

CryneHTaM BUCHIIAIOTHCS 3aBIaHHS 10 MOIYJIbHOI KOHTPOJIBLHOI pOOOTH, 1 BOHU Uepe3 BiBEACHUIN
JUISL HAITMCAaHHS MOAYJIbHOI KOHTPOJIbHOI pOOOTH Yac, TOBUHHI HAJIICJIaTH HAIIMCAHI PO3B’I3aHHS
3a1a4. SIKIo po3B’si3aHa MOYyJIbHA KOHTPOJIbHA pOoOOTA BiJ] CTYJECHTA HE HaJlicCIaHa BYacHO,
BBA)KAETHCS 110 1€l CTyJeHT OyB BiJICYTHIl Ha 3aHATTI, KOJIM BUKOHYBAJIH MOIYJIbHY KOHTPOJIbHY
poboty, poboTa He mepeBipseThCs, 1 BiH oTpumye 0 6amiB (y pa3i BiICYTHOCTI MOBaKHOT TPUYMHH).

[ToBTOpHE HaMKCaHHS MOAYJIHBHOI KOHTPOJIBHOI pOOOTH HE JAOIMYCKAETHCS, ajie OMYCKAEThCsl podoTa
HaJ TOMUJIKaMH, AKII0 poOoTa HamucaHa MeHIe Hixk Ha 50% BiJl MaKCUMaIbHOTO Oaly.

2.3. BUKOHAHHS pO3paxyHKOBOI pOoOOTH.

MakcuMaibHa KiTBKICTh 0aJIiB 32 BUKOHAHY PO3PaxyHKOBY poboTy — 12 GariB.

BHUKOHAHI BCI 3aBJIaHHS 3 ypaXyBaHHSM BUMOT JI0 pOOOTH, MOKJIMBI HE3HAUHI HEJOTIKU
npu opopmieHHi pesynbraty 10-12 Gais;

— BHUKOHAaHI Mail’ke BCi BUMOTH /10 poOOTH, a00 € HECYyTTEBI MOMMIKM §8-9 Oais;
— € HEJIOJIIKU I10JI0 BUKOHAHHS BUMOT JI0 pOOOTH 1 IEBHI MMOMUJIKU — 6-7 OaiB;
— 3aBJIaHHA HE BUKOHAHO abo0 JOMYIIEHO rpy0l MOMUIKH, poOOTy He 3apaxoBaHo — () OaiB.

CryneHT Ma€ BUaCHO 3/1aBaTH 3aBJIaHHS PO3PaxyHKOBOI poOOTH Ha MEPEBIPKY, TEPMIH 37aul YaCTUH
PO3paxyHKOBOI pOOOTH BU3HAYAETHCS BUKIa aueM. [I0BHICTIO BUKOHAHY PO3paxyHKOBY poOOTY
CTYJEHT IMOBUHEH NOJIaTH HE MMI3HIIlI€ OCTAHHBOTO 3aHATTS CEMECTPY. Y BUMAJKYy NOPYLIEHHS I[bOTO
TEPMIHY CTYAEHT BBa)KAa€ThCS HE IOMYIIEHUM JI0 €K3aMEHY B OCHOBHY CECiI0. Y MOAAIbLUIOMY
CTYJEHT JUIsl OTPUMAaHHS JIOMYCKY 10 €K3aMeHY JI0JIaTKOBOI cecli MOXKe 3/1aTH Ta 3aXUCTUTH CBOIO
PO3paxyHKOBY poOOTY TIIBKM Ha MiHIMaJIbHY O3UTUBHY OLIIHKY, 1110 cKiaaae 60 BIICOTKIB Bif
MaKCHUMAaJIbHO MOXJINBOT KUIBKOCT1 OaJliB 32 pO3paxyHKOBY pOOOTY.

VY BUMaKy JUCTAHIIITHOrO HaBYaHHS BUKOHAHHS PO3pPaxyHKOBOI pOOOTH MepeBipsAeThCA 3a
BUCIIaHUMHU (poTorpadisiMu HanmucaHoi poOOTH Ha eIEKTPOHHY MOUITY BHKIagayda (abo iHIry
maThopMy, B 3aJIEKHOCTI BiJ JOMOBJIEHOCT] 3 BUKJIa1aueM).

3. YMO0BOI0 NO3UTHBHOI0 KAJEHIAPHOI0 KOHTPOJIIO € OTPUMaHHS K MiHIMyM 50-TH BiZICOTKIB
B1JI MAKCUMaJIbHO MOKJIMBO1 KUTBKOCT1 0ajliB Ha MOMEHT KOHTPOJTIO.

4. YMOBOI0 JIONYCKY /10 €eK3aMeHY € 3apaxyBaHHS pO3paXyHKOBOI poOOTH Ta CTApTOBHI pEHTHHT
He MeHIre 36 0aiB.



5. Ha ex3aMeHi CTy/IeHTH BUKOHYIOTh TUCBMOBY KOHTPOJIbHY pOOOTY Ta YCHO BiJIIOBIIAIOTh
BuKiIagady. Koxxne 3aBaHHS MICTUTD JBa TEOPETUYHUX MUTAHHS 1 TPH MPAKTHYHUX, SKi
OLIIHIOIOTHCA y 8 0aJIiB 32 HACTYITHUMH KPUTEPIIMHU.

5 3aBmaup X 8 0.=40 0.

Cucrema OLIIHIOBAHHS TEOPETHYHUX TUTAHB!

«B1IMIHHO», TTOBHA BiAMOBiAb (He MeHIIe 90% moTpiOHoT iHpopMarrii) —8 Oais;

—  «100pey», T0CTaTHRO MOBHA BIAMOBiAb (He MeHIe 75% noTpibHoi iHdopMmaitii), abo
HE3HA4YHi HETOYHOCTI — 6-7 0aJiB;

—  «3a/I0BLIBHOY, HETIOBHA BiANOBiAb (He MeHIe 60% moTpibHoi iHdopMartii) Ta aeski
MOMUJIKH — 6 OaiB;

—  «HE3aJ0BIILHOY», HE3a10BLIbHA BiANOBIAL — 0-4 OaiB.

Cucrema OI_[iHIOBaHHH MMPaKTUYHUX IMUTAHb:

«BIIMIHHO», TIOBHE O€3IIOMUIIKOBE PO3B’SI3yBaHHS 3aBJlaHHS — 8§ OaiB;

— «L[o6pe», ITIOBHC pOSB’HSYBaHHSI 3aBJaHHA 3 HCCYTTEBUMU HCTOYHOCTAMU — 6-7 6aJ'IiB;

«3aI0BIJILHOY, 3aBJAaHHS BUKOHAHE 3 IEBHUMHM HeoaikaMu —[15 OaiB;
—  «HE3aJ0BIILHOY, 3aBIaHHs HE BUKOHaHO— 0-4 OaiB.

[Tix gac ex3ameny, 3a00pOHIETHCS BUKOPUCTAHHS OyIb-SKUX TOBIIKOBUX Martepiaiis, TenedoHiB Ta
IHIIINX raJKETIB.

6. Cyma crapToBux 6aiiB Ta 0ajiB 3a €eK3aMEHalIHY KOHTPOJIbHY POOOTY EPEBOAUTHCS J10
€K3aMEeHalliifHO1 OLIIHKH 3T1/IHO 3 Ta0IHIICIO:

CrapToBuii peiTHUHT Ominka
100...95 Binminno
94...85 Hyxe nodpe
84...75 JHobpe
74...65 3a10BUILHO
64...60 HocraTtHbo
Mene 60 HeszaznoBinbHO
He 3apaxoBaHo po3paxyHKOBY poOOTy, a00 cTapTOBHIA He momymeHo
peiTuHT MeHIe 36 6aniB




VY BUMaAKy TUCTAHIIMHOTO HABYAHHS 3a PIIICHHSIM aIMIHICTpaIlii yHIBEPCUTETY nepeadadeHa
MO>KJTUBICTh BUCTABJICHHS €K3aMECHAIIIIHOI OIIIHKU «aBTOMATOM) (32 3T0JIOI0 CTYJCHTA) IUIIXOM
NepepaxyHKy cTapToBux OaiB 3a 100-0abHOIO MIKAJIOKO:

R 160 40(RI xRD),

RC xRD

ne Rc = 60 GaiiB - MakcHMallbHa CyMa BaroBux 0ajiB KOHTPOJIHUX 3aXOJIB MPOTATOM CEMECTPY,
RI - cyma GauniB, HaOpaHa CTYAEHTOM IPOTITrOM ceMecTpy (IHAUBIAyaIbHUN PEUTHUHT CTYyJCHTA),
RD = 36 GamiB - JOIMyCKOBUH 0aJ 10 €K3aMeHY.

V pasi He3roAM CTYACHTA 3 OLIHKOIO «aBTOMATOMY», CTY/ICHT CKJIaZlae eK3aMeH Yy peXUMI BiZeo
3B’A3KY 3T1JIHO 3 PO3KJIaJOM €K3aMEHalliiHOI cecii.

Sxio iHaUBIAyaTbHUN peHTHHT cTyaeHTa R; < 36 6amiB 1 BiH BBaXKAEThCS HE AOIMYILIEHUM J10
€K3aMeHY OCHOBHOI cecii, To, y BUIIaJIKy 3apax0BaHOI pO3PAXyHKOBOI POOOTH, CTYACHTY HAaJIA€ThCS
MO>KJIMBICTh OTPUMAaHHSI JOIYCKY JI0 €K3aMEeHY JT0JIaTKOBO1 Cecii, HUIIXOM MPOBEICHHS JOJaTKOBUX
KOHTPOJIbHUX 3aXO/I1B.

9. lonaTkoBa indopmanis 3 JTUCUHUIIIHUA (OCBITHHOI0 KOMIIOHEHTA)

OpieHTOBHMI NepeJiiK NMTAHb JJIA NIATOTOBKH 10 eK3aMeHY
Pagn

1. O3HaueHHs psaay. Yncinosi 1 GyHKIUIOHATIBHI psan. 301KHICT psAaiB. [ToHATTS 301KHOCTI
(po301>kHOCT1) PYHKIIIOHAIBHUX PSJIIB.

2. 3amumok psany. Teopema npo 3anumok. I'eomeTpuunuii psa.

3. CreneHnesi paau: Teopema AbGens, IHTEpBaJ Ta pajiyc 301)KHOCTI CTereHeBoro paay. BnactuBocti
CTETNIEHEBUX PSIB.

4. 3aranbHi BnactuBOCTI paaiB. HeoOxinHa ymoBa 301xHOCTI psiiB. ["apMoHiuHUM psiz 1 Hioro
PO301KHICTB.

5. PiBnomipna 361kHICTh psiaiB. O3Haka Beliepmrpacca. HenepepBHicTh cymMu (yHKIIIOHATEHOTO
pAany.

6. [Tounenne audepeHLiIoOBaHHS Ta IHTETPyBaHHS PYHKIIOHATBHUX PSIIIB.
7. AOCOTIOTHO 1 YMOBHO 301KH1 psZIM Ta IX BIACTHUBOCTI.

8. Hucnosi psinu 3 fonaTHUMU uieHamu. O3HaKH MOPiBHSAHHS, Haciok. O3Haku [lamamOepa,
paaukanbHa o3HakaKori 301KHOCT1 YMCTIOBUX PSIIB.

9. InTerpanpHa o3HaKa 301KHOCTI IOAATHOTO YHUCIOBOTO PSY. 301KHICTh y3aralbHEHOTO
TapMOHIYHOTO PSINY.



10. 3nakomnoueprosi ynciosi psau. Teopema JlelOHila, HaCTiAOK.

11. Pan Teitnopa. Po3BunenHs GpyHKIIT B cTeneHeBHid psil. €auHicTh po3kiany. HeoOxinHa Ta
JOCTaTHs YMOBH po3kiany ¢pyHKuii B psin Teitnopa.

‘.
12. Psimut MakiiopeHa [uist OCHOBHHUX eneMeHTapHux dynkiii € »STX €08 X, shx, chx, In(1 + x).

13. Psou Maknopena aist (14 x)“, arcsin x, arctgx .

14. 3acTocyBaHHS CTETICHEBUX PAJIIB 10 HAOJMIKEHUX OOYMCIICHb 3HaYeHb (YHKIIIT, BA3HAYEHUX
IHTerpaJliB Ta HAOJIMKEHUX PO3B’A3KIB TU(PEPECHIIIAIBHUX PIBHIHB (METO/ TIOCIITOBHOTO
TQepeHIiFOBaHHS).

15. Tpuronomerpuunuii psg @yp’e st 21 ta 21 -nepioguyHuX QyHKITIHA.

16. YactunHi Bunaaku: napHi Ta HenapHi ¢yHkuii (Teopema dupuxie). Psn @yp’e s
HenepioguuHux (yHKIiH Ta GyHKIii 3anannx Ha mpomikky [0;7 ] Ta [0;1].

17. Pag @yp’e nist Henepiognyaux GyHKINH Ta QyHKIIH 3a7aHuX Ha mpoMibkKy [0;7 | Ta [0;1].
Teopisa pyHKIiN KOMILIEKCHOI 3MiHHOI

18. TIoHATTS KOMIUIEKCHUX YHCEN, iX TeOMeTpUYHe 300paxxeHHs Ta hopmu 3anucy. [lii Hax
KOMIUIEKCHUMH YrciaaMu. [IoHaTTs QyHKIIT KoMIuteKkcHOT 3MiHHO1. KoMIuiekcHa miioniuHa.

19. Kpwugi i 065acTi B KOMIUIEKCHiH MJIOMIMHI, TPaHULS (PYHKIIT KOMIUIEKCHOI 3MIHHO1, HETlepepBHIi
byHKII.
20. OyHKIIOHATIBHI Ta CTETICHEB] PSAM, eleMeHTapHI (PYHKIIIT KOMIUIEKCHOT 3MIHHOT.

21. OcHoBHI eneMeHTapH1 QYHKIIIT KOMIUIEKCHOTO 3MiHHOTO. O3HAa4YeHHSs, BIACTHBOCTI.

22. lucepentiiroBants (GyHKIIH KOMIUIEKCHOI 3MIHHOI: O3HaU€HHS, YMOBH HU(EepeHIIHOBHOCTI:
ymoBu Komri — Pimana. 'eoMeTpudHuit 3MiCT MOX1AHOI.

23. BigHOBIIEHHS aHAIITUYHOI QYHKIIT 11O 11 AificHIN a00 ysABHINM YacTHHI, aHAIITUYHOT (PyHKIIIT.
24. lucdepentiitoBanHs CTeNeHEeBOro psay, psan Teiimopa.

25. InterpyBaHHs QYHKIIIT KOMIUIEKCHOI 3MIHHO1. O3Hau€HHs, BJACTUBOCTI Ta MpaBuiIa
oOuncnenns. ®opmyna Hetotona-JleiOnina. Interpan Komri. Interpansua popmyna Komri.

26. Po3BuHEHHs aHANITUYHOI (PYHKIIT B CTeNIeHEBUH PAI.

27. Pan JlopaHna Ta 1307150BaHi 0COOIMBI TOUKH aHATITHUHUX QYHKLIN: ps 1 Teopema Jlopana, Hyi
¢byHKIII1, 130J1bOBaH1 0COOJIUBI TOUKHU Ta IX KJIacU(iKaiisl.

28. 3actocyBaHHS JUILIKIB (QYHKIIIT U1t OOYMCIICHHS 1HTETpaIiB.
Omnepauiiine YuCIeHHS

29. 3o0paxenHs 1 opuriHai. [ToHATT (yHKLI{ OpUTiHATYy Ta OCHOBHI MOHSTTS PO MEPETBOPEHHS
Jlamaca.



30. Bnactuocti neperBopenss Jlamnaca. JIiHiiHICTD Ta MOAIOHICTS.

31. 300pakeHHsI IeIKUX €JIEMEHTapHUX (YHKITIN.

32. Teopemu no1iIOHOCTI, 3aMi3HEHHS, 3MILIICHHS.

33. 300pakeHHs nepioguIHOl PyHKITIT

34. IudepenuiroBanHs 1 iIHTErpyBaHHS OPHUTiHAIIB 1 300paKEHb.

35. 3Hax0/pKEeHHS OPUTIHATIB IPOOOBO-paIliOHATBHUX (DYHKITIH.

36. 3acTocyBaHHs TeOpil JUIIKIB sl 3HAXOHKEHHS OPUTiHATY 32 JTaHUM 300pasKeHHSM.

37. 3acTocyBaHHS OINEpaIliiHOTO YHCIICHHS IJIs1 PO3B’ I3aHHS JIIHIMHUX TUdepeHIiaIbHUX PIBHSHD
31 cTaluMU Koe(ilieHTaMu.

39. 3acTrocyBaHHS OTEPALITHOTO YUCICHHS I PO3B’I3aHHS CHCTEM JIHIMHUX TU(epeHIiaTbHIX
PIBHSIHB 31 CTaTUMHU Koe(illieHTaMHu.

Ipuxnagu 3asranns va MKP.U.1

3asoanns 1. JloBecTy 301KHICTD psizia 1 3HAWTH HOro cymy.

< 1
Z (Bn+2)(3n+5)

n=1

3asoanns 2. Jlocniautu Ha 301KHICTh BKa3aH1 PSAM 3 JOJaTHUMHU WICHAMM.

.2 T 5

. Msin " 3V

Z 2n+1. Z gn| 2Nt
; .

= 2n+1 o 2n+5

3asoanns 3. JlocniiuTi Ha 301KHICTH 1 aOCOIOTHY 301KHICTh 3HAKOIIOUEPTOBUHN PAI.

3y =2

|
n=2 n.

3ae0anns 4. 3naiiTi 0611aCTH 301)KHOCTI pAY.

n 1—x

(=1) (x+1Y
2,

3aeoanns 5. Po3Bunytu dyskiro f(x) B psa Telimopa B 0KoJIi BKa3aHOT TOUKH. 3HAUTH 00J1aCTh
301KHOCT1 OTPUMAHOTO Psy.

f(x)=In(5x+3), x,=1.



3asoanns 6. HabnvxkeHo 00YMCINTH 3a1aHy BETUYUHY 3 TOYHICTIO O, BAKOPUCTOBYIOUH
PO3BHHEHHS B CTEIICHEBHUU PS/I.

%/ga

3asoanns 7. 3HalTH PO3B’A3KU TU(DEPEHITIATLHOTO PIBHSIHHS, PO3BHHYBIIN HOTO B CTEIICHEBUH PSIJT
(HamucaTu I’ SITh MEPIIUX, BIAMIHHUX B HYJIS, WICHIB I[LOTO PO3KIAIY).

0,5
1 a =0,001; I\/l+x3dx, a=0,001.
0

y'=x2+y, y(0)=1.

3asoanusa 8. MeTooM NoCIiJOBHOTO AU(EPECHITIIOBaHHS 3HAUTH TepIi k WieHiB pO3BUHEHHS B
CTCTIICHEBHH PsJ] pO3B’A3KY MU(PEPEHIIATLHOTO PIBHSIHHS IIPH BKA3aHUX IMOYaTKOBUX YMOBAaX.

y'=2x"+3y", y()=1, k=3.

3asoanns 9. PozBunytu GyHKui0 B pag Pyp’e Ha BKa3aHOMY ITPOMIXKKY.

()= {e_x,x (0,1)

0,x €(-1,0)

IIpuxnan 3apranasa Ha MKP.Y.2

1. 3HaiiTy dilicHy i ysSBHY 4aCTHHH KOMILUIEKCHOTO yrcia W , Ko
iz (1+30)

2. 3naiitu aHamiTuuHy QyHKIi0 w=f(z) 3a BiIOMOIO AIMCHOIO YACTUHOIO U(X,Y) YU YSIBHOIO
YaCTUHOIO V(X,Y) 1 JOJaTKOBOIO YMOBOIO.

v=2e" cosy; f(0)=2(+1)
3. O6uucnuTH IHTErpa:

[ Re(z)etz,
AB

ne AB-nyra napaGomu y = x’ Big Touku z, =0 10 Toukn z, =1+i.

4. 3HalTH JIUIIOK



Resz’ exp——.
z=i p(z—i)3

5. 3HaliTH BC1 JIOPaHIBCKI PO3BUEHHS JaHOi QyHKIII 3a CTENEHAMHU (z —Z,)

z
zcos— _ _
z—1 Zo—l_

6. st pyHKIii
(e’ -1

sinzz

3HAWTH 130J1b0BaH1 0COOIMBI TOUYKHA Ta BUZHAYUTH 1X THIIL.
7. 3a 1OIOMOTOI0 JIMIIKIB OOYMCIUTH IHTETPa

2

—00

< X
——dx
J‘x“ +10x* +9

8. O0uncnInuTH iHTETpaI
2 l

—dt
!3—2\5sint

9. 3a nonomoroto iHTerpagbHoi popmynu Ko o0uncanTy iHTerpat:

j: . a;z ;L:‘z—5‘=5.
(z7 =1)(z" +4z-5)

Ipukiaan 3apaanns Ha MKP.Y.3
1. 3naiiTu 300paxeHHs QyHKIIIT
te'sht

2. 3HaifTH OpUTiHAI TIO 3a/IaHOMY 300paKEHHIO

2 2p

pe
p3+1.




3. MerooM omnepaniiHOro YMCICHHS 3HAaUTH YaCTUHHHUNA PO3B’A30K AU(EPEHIIaIbHOTO PIBHIHHS.
¥ =3x +3x +x=re' ¥(0)=x(0)=0 x(0)=1
2 2

4. Po3B's13aTu OomNepaIiiHIM METOJIOM CUCTEMY TU(EPEHIIATbHIX PiBHSIHb.

. x(0)=y(0)=1.

X +x=y—4e™,
x—4e™ —y—y'=0,

3ananns PP. 3apnanns npencrasneno B nocionukax [10,11,12]. Takox, kpiMm 3aBaaHb MOAIOHUX
10 MKP, MicTsTh 3aBIaHHS Ha MMOJBIMHI Ta KPUBOJIIHIMHI IHTETPaIH, SIKI BAHECEHO Ha CaMOCTIHE
OIpAIOBAHHS.

1.3HaiiTH mIonry II0CKOi (IrypH, 3a1aH0T HACTYITHUMH YMOBAaMH 32 JIOTIOMOTO0 TIOJIBIHHOTO
iHTEerpaty.

x? er2 -4y=0, y=>2x+1
2. O6uncnuTH KPUBOJiHIMHKH iHTETpan 1-ro poxy

fyz dl, ne L — nepiua apka qukioign x =t —sint,y = 1 — cost.
L
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