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Meta T2 32aBJ1aHHA OCBITHHOI KOMIIOHETH

Mera aAucHUIUTIHN: PopMyBaHHS y MalOyTHIX CHEialicTiB 0a30BMX MAaTEMaTUYHUX
3HaHb JJs PO3B’SI3aHHA 3a7ad y HOpodeciiiHili AisTIBHOCTI, BMiHb JIOTIYHOTO MHCJICHHS Ta
MaTeMaTHYHOro (OpPMYBaHHS BUPOOHMYMX 3a/a4, BUXOBaHHS (axiBIs, SKUH BOJOJIIE SK
KJIACUYHMMHM, TaK 1 HAWBaXUIMBIIIMMHM CYYaCHUMH MaT€MaTHYHHUMH METOJaMH, 3IaTHOTO
CaMOCTIMHO MiJBHUIYBaTH CBOI (PaxoBi 3HAHHSI, MAaTEMaTH4YHY KYyJIbTYpYy, IIO B HOJAJIBIIOMY
JI03BOJIsIE HOMY 3aCBOIOBATH CIICIiaIbHI JUCIUILTIHH.

EJ'ICKTpOHHe HaBYaJIbHO-METOANYHEC 3a0e3MeueHHs I[I/ICI_[I/IHJ'IiHI/I pO3MiH.[CHO Ha
Oceitapomy caiiti KHYBA https://org2.knuba.edu.ua/course/view.php?id=101 .

KomnerenTHocTi 3100yBa4iB 0CBITHBOI porpamMu, mo GopMyrOThCS B pe3yJibTaTi
3aCBOEHHSA OCBITHHOI KOMIIOHEHTH

Kon | 3MicT KOMIIETEHTHOCTI
InTerpajbHa KOMIETEHTHICTD
IK 31aTHICTh pO3B’S3yBaTH CKIIAJHI clieliaiizoBaHl 3a7a4i OyJiBHUIITBA Ta IIUBIILHOL
IHKeHepii.

3arajJbHi KOMIIETEeHTHOCTI

3K01 | 3maTHICTH 10 aOCTPAKTHOT'O MUCJICHHS, aHAJTI3Y Ta CHHTE3Y.

3K10 | 3patHicTh 30epiraTu Ta NPUMHOXKYBATH MOpANIbHI, KyJIbTYpHi, HAyKOBI LIIHHOCTI 1
JOCSATHEHHSI CYCIIBCTBA HAa OCHOBI PO3YMIHHS ICTOpii Ta 3aKOHOMIPHOCTEH
PO3BUTKY IMpeaIMeTHOI 00acTi, 11 Miclsl y 3arajibHii CUCTeMi 3HaHb MPO MPHUPOAY 1
CYCHUIBCTBO Ta Y PO3BUTKY CYCITIJIBCTBA, TEXHIKH 1 TEXHOJIOTiH, BUKOPUCTOBYBATH
pi3H1 BUIU Ta GOPMH PyXOBOi aKTUBHOCTI JUIsl aKTUBHOI'O BIATIOYMHKY Ta BEJCHHS
3/I0pOBOTO CIIOCOOY JKUTTSI.

daxoBi KOMIIETEHTHOCTI

CKO01 | 3pgaTHiCTP BHKOPHUCTOBYBAaTH KOHIIENTYaldbHI HAayKOBI Ta MpaKTHUYHI 3HAHHA 3
MaTeMaTUKH, XiMii Ta (Pi3UKK JUIsl pO3B’S3aHHS CKJIAJHUX MPaKTUYHUX NpoOieM B
rajgy3i OyJliBHUIITBA Ta IMBUIBHOI 1H)KEHEPIi.

IIporpamHi pe3yjbTaTH 3100yBa4iB 0CBITHBOI IPOrPamMu, 10 (OPMYIOTHCH B
pe3yJbTaTi 32CBOECHHS OCBITHHOI KOMIIOHEHTH

Kon IIporpamHi pe3yjbTatu

PHO1 3acTOCOBYBAaTH OCHOBHI T€OPii, METOAM Ta MPUHLIUIN MaTEMaTUYHHUX,
NPUPOJHUYMX, COLIAIbHO-TYMaHITAPHUX Ta eKOHOMIYHUX HayK, Cy4acHi MOJeli,
METOJIY Ta MPOTPaMHi 3aCO0U MiATPUMKHU MPUNHHATTS PIlIEHb AJI PO3B’I3aHHS
CKJIQJTHUX 3aJ]1a4 OyIBHUIITBA Ta IMBUIBHOI 1H)KEHEPIi.

PHO02 bpaTu y4yacTp y TOCIIDKEHHSIX Ta po3po0Kax y cdepi apXiTeKTypH Ta Oy IIBHUIITBA.



https://org2.knuba.edu.ua/course/view.php?id=101

IIporpama HaBYAJBHOI IMCIUILIIHA
Monayas 1
3microBHuii MmoayJib 1. JliniiiHa anredpa Ta aHadiTHYHA reoMeTpist

Tema 1.1. KommuiekcHi uncia

Jlekniss 1. KommekcHi uncna. AnrebpaiuyHa, TpUroHOMETpHYHa (opMa KOMIUIEKCHOTO
grcna. J{ii HaJ KOMIUIEKCHUMH YHCIaMu B alireOpaivHiil Ta TpuronomerpuuHiii popmi. dopmyna
Myagpa.

IpakTuune 3anarrsa 1. BukoHnanas il HaJ KOMIUICKCHUMH YWCJIAMH B anreOpaidHin
(dopmi. 3HAXOMKEHHSI TPUTOHOMETPUYHOI (POPMHU KOMIUIEKCHUX 4HCENl Ta 300pa)KeHHsA iX Ha
KOMIUTEKCHIH rionuHi. [TiqHeCeHHS KOMIUIEKCHOTO YMCIa 10 CTEIeHs. 3HAXOKEeHHS KOPEHIB 3
KOMIUIEKCHUX 4ucel. Po3KkiajaHHsS MHOTOWIEHIB Ha MHOXXHUKM HajJ IOJeM JIHCHHMX Ta
KOMIIJICKCHUX YHCIIA.

Jleknist 2. MHOrowieHn Ta iX KOpeHi. 3HaXOJDKEHHs KOPEHIB MHOTOwIeHiB. Teopema
besy. OcnoBHa Teopema anreopu.

IIpakTuuyne 3aHATTA 2. 3HAXO/KEHHS KOPEHIB 3 KOMIUIEKCHMX uucen. Po3kianaHHs
MHOTOWICHIB HA MHOYXHHUKH HaJI ITOJIEM JIIHCHUX Ta KOMIUIEKCHUX YHCIIA.

Tema 1.2. Marpuui. Cucremu JiHiliHUX ajaredpaiyHuX piBHAHb

Jlekuis 3. IlonsarTs marpuni. OCHOBHI BUAM MaTpullb. BU3HAUYHUKHU APYroro, TPETHOTO
nopsaky. BrnactuBocTi Bu3HauHUKIB. MiHOpH 1 anrebpaiyHi JOMOBHEHHS. BU3HAYHHMKU BHUILIUX
HOPSI/IKIB.

IIpaktnuyne 3ansaTrTa 3. OOYMCICHHS BM3HAYHMKIB JPYroro, TPETbOrO Ta BHUIIMX
HOPSI/IKIB.

IIpakTnune 3auaTTA 4. OOUNCIIEHHS BU3HAUYHUKIB BUIIUX MTOPSAIKIB.

Jlekuis 4. /Iii nax marpunsimu. OOepHeHa matpuils. EnemeHTapHI NMepeTBOPEHHS HaJ
psiiKaMu (CTOBITYMKAMM) MaTpHIl. 3aCTOCYBAaHHS €JIEMEHTAPHUX ME€PETBOPEHb /10 3HAXOHKEHHS
obepHeHOT MatrpuIll s 00epTOBUX MaTpUIlb. 3HAXO/KEHHsS OOEpHEHOT MaTpHIll dYepe3
NpU€eHAHY MaTpUI0. MaTpu4Hi piBHSIHHS.

IIpakTnune 3aHATTA 5. BukoHaHHs onepaliil Haax MaTpULAMU. 3HAXOKEHHSI 00EpHEHOT
MaTpHIll METO/JOM €eJEMEHTApHUX IEepPeTBOPEHb.  3HAXO/PKEHHS OOEpHEHOi MaTpulll depe3
NpUETHAHY MATPUIIO.

Jlexuisa 5. CucremMu IniHIHHMX PIBHAHb Ta METOAM iX PpO3B’SI3aHHS: 3a JOMNOMOTOIO
obepHeHo1 MaTpuill, npasmwio Kpamepa.

IIpakTnune 3aHATTA 6. PO3B’s13yBaHHs CHCTEM JiHIMHUX PIBHSAHb MAaTPUYHUM METO/OM,
3 BUKOpUcTaHHAM dopmyn Kpamepa.

Jlexuist 6. [Tonstrs panry marpuui. Meron I'ayca. Teopema Kponekepa-Kanemni.

IIpakTnune 3ansarTa 7. O0uncaeHHs paHry MaTpulli. Po3B’s3aHHs cucTeM JIIHIHHUX
piBHSHB 3a MeToioM ["ayca.

Jlexuis 7. Jliniitauit ipoctip. Po3mipHICTs Ta 6a3uc JiHIMHOTO MpocTopy. Teopema mpo
po3KkIaz BeKTopa 3a 6asucoMm. JliHiiiHa 3aexXHICTh, HE3aJIeXKHICTh BEeKTOpiB. Po3kiaa BekTopa 3a
6as3ucom.

IpakTuune 3ansarra 8. JliHiliHa 3aN€XHICTh, HE3aJEKHICTh BEKTOPiB. Po3Kkian BekTopa
3a 6a31COM.

Jlekuis 8. dynnameHTanbHa cucTeMa po3B’A3KiB OJTHOPIAHOI CUCTEMH JIIHIHHUX PIBHSHb.
3aranbHUM po3B’SI30K HEOJHOPITHOT CUCTEMHU JIIHIHHUX anreOpaiuHuX piBHSHb.

IIpakTuyne 3aHATTA 9. 3HAX0HKEHHS (PYHIAMEHTAIBHOI CUCTEMH PO3B’SI3KIB
OJIHOPIJTHOT CUCTEMHU JIIHIMHUX PIBHSHb. 3HAXOKEHHS 3arajibHOTO pO3B’ 3Ky HEOIHOPITHOT
CHCTEMH JIIHIHHUX anreOpaidyHuX PiBHSIHb.

Tema 1.3. EsnemenTH Teopii JiniiiHux oneparopis

Jlexuis 9. Jliniitnuii omepatop. Marpuus JiHiiiHOro omeparopa. XapaKTepUCTUUYHUIN
MHOTO4WICH MaTpulli. BiiacHi uyncia 1 BiIacH1 BEKTOPH JIIHIHHOTO orepaTopa.

IpakTuyne 3auaTTa 10. 3HaX0HKSHHS BIACHUX YHCEN Ta BIACHUX BEKTOPIB MAaTPULIb.
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3MicTOBHUIT MOAYJIb 2. AHAJIITHYHA IreOMeTPist

Tema 2.1. BexkTopHa ajreopa

Jlexuis 10. ITonstts Bekropa. JliHiiiHi oneparii Hax BekTopamu Ta ix BiactuBocTi. [lomin
BiJIpi3Ka y AaHoMy BigHomeHHi. CHCTeMH KOOpAWHAT Ha IUIOMIMHI Ta B mpoctopi. JlekapToBa i
HOJISIpHA CHCTEMH KOOPJIMHAT, 3BA30K MiX HUMU. Hampsimui kocunycu. [loain Bigpizka B JTaHOMY
BiHOMIEeHH]. [Tpoexkrii 1 iX BIacTHBOCTI.

Ipakruune 3ansarra 11. Bexropu. [lii 3 numu. [loxin Biapizka y AaHOMY BiJHOIICHHI.
HekaproBa 1 mosspHa cucteMu KoopauHat. Hampsimui kocunycu. Iloxminm Bigpi3ka B JaHOMY
BigHOMmEHHI. [Ipoexiii.

Jlekniss 11. Ckamsipamii 100yTOK ABOX BEKTOPIB, HOTO BJIACTUBOCTI 1 OOYMCIICHHSI.
Bekropuuii  100yTOK JBOX BEKTOpiB Ta MOro BJIAcTUBOCTI. BekTopHHil 100yTOK B
KOOPJIMHATHOMY BUIUIsIAL. MimaHuid J00yTOK, HOTO BJIACTHUBOCTI. YMOBH KOMIUIAHAPHOCTI
BEKTOpiB. 3aCTOCYBaHHS MIIIAHOTO JOOYTKY.

IpakTnune 3ansarra 12. JliniiiHi onepauii Haj BeKTOpaMu. 3HAXOMKEHHS HAIPSIMHHUX
KOCHHYCIB BEKTOpa. 3HAXOJUKCHHS CKAIAPHOTO, BEKTOPHOTO Ta MIIMIAHOTO JOOYTKY JIBOX
BEKTOPIB.

Tema 2.2. [Ipsima Ha muIoMHI

Jlekuis 12. 3aranpHe piBHSHHA NpsAMOi. PiBHAHHS NpsiMO1 y Bifpi3Kax Ha ocsiX. PiBHAHHS
npsiMoi 3 KyToBUM KoedirlieHToM. KaHOHIUHE 1 mapamMeTpuyHe piBHSIHHS NpsAMoi. PiBHSIHHSA
IpsSMOi, IO MPOXOANTH Yepe3 ABi Touku. HopmanbHe piBHAHHS mpsamoi. BixcTanp Bij TOYKH 10
npsamoi . B’sa3ka npsmux. Kyt Mix npsMumu.

IIpakTnune 3ansarra 13.

Po3p’s3yBaHHA 3ajad Ha 3amMc pPIBHSAHHS NpsAMOi Ha IUIOHIMHI y PI3HUX BHJAX.
3HAaXO/KEHHS HAIIPSIMHOTO Ta HOPMAJILHOTO BEKTOpa B 3aJaHiil mpsimMiil. YMOBHU mapaneabHOCTI 1
NEepIEHIUKYIIPHOCTI NpsIMUX. BifcTaHp BiJl TOUKH 70 IPSMOA.

Tema 2.3 Ilnommua B nmpocropi. Pi3Hi Buau piBHAHb IVIOIIMHH

Jlekuisi 13. OcHOBHI BUIM PIBHSHB IUIOLUIMHU B IPOCTOPI. 3arajbHe PIBHSAHHS IJIOLIMHH.
PiBHSIHHS MIOMIMHY Yy BiJpi3kax Ha ocsix. HopmanbHe piBHSHHS IUIOMIMHU. BifcTaHb Bif TOUKH
1o mionHA. KyT MiX MmionuHamMu.

IIpakTunune 3auaTTsa 14. Po3B’s3yBaHHs 3a/1a4 Ha 3aMUC PIBHSHHS TUIOIIMHHM 110 TOYIll Ta
HOPMaJIbHOMY BEKTOPY. 3amuC PiBHSHHS TUIONIMHU MO TPHOM TOYKaM. PO3B’s3yBaHHS 3a/a4d Ha
3HAXOKEHHS BiJICTaH1 Bil TOYKH [0 IIOMIAHH.

Tema 2.4 IIpsima B npocTopi i pi3Hi BuaM ii piBHAHHS

Jlekuisi 14. KaHoHiuHe piBHSHHA NpsAMOi B mpocTopl. PIBHAHHS mpsIMOi, 110 MPOXOJUTH
yepe3 1B TOukd. [lapameTpuuHi piBHSAHHS NpsiMoi. BekTtopHe piBHSHHS mnpsAMoi. PiBHSHHS
npsMoi, K MepeTHH JBoX MiomuH. Kyt Mik npsmumu. Biacrtanp Bi TOYKHM 10 HpsMOi B
npoctopi. B3aemHe po3milieHHs npsAMoi Ta MIIOMIMHU B IIPOCTOPI.

IIpakTnune 3ansaTTa 15. 3anuc KAHOHIYHOTO PIBHSAHHS IPSIMOI 32 TOUKOIO Ta HAPSIMHUM
BEKTOpPOM. PiBHSHHS MPsAMOi, 1110 MPOXOAUTH Yepe3 AB1 Touku. [lepexin Bif piBHAHHS NPsAMOI, 110
3aJaHa, sIK MePEeTHH JBOX IUIOUIMH /10 KaHOHIYHOTO PIBHSHHS HpsMoi. Po3B’sA3yBaHHS 3a1a4y Ha
B3a€MHE PO3MILEHHS MPSIMOT Ta TUIOIMHH B IIPOCTOPI.

Tema 2.5 Kpusi aApyroro nopsiaky Ha nJiomuHi

Jlekuisi 15. 3aranbHe piBHSAHHS KpHUBOi Apyroro nopsanky. KaHoHiuHe piBHSIHHS elirca.
Kanoniune piBHsAHHA rinepOomu. KaHoHiude piBHAHHA mapaGoiu. IX BlacTHBOCTI Ta
nocmimkeHHss (opmu. [lpuBeneHHS 3aradbHOTO PIBHSHHS KPUBOI JIPYroro TOPSIKY /0
KaHOHIYHOTO BUJTY.

IIpakTuyne 3aHATTS 16. 3HaXO/KCHHS KAaHOHIYHOTO DPIBHSHHS eJlirca, TinepOonu Ta
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napaboJiu 1o BiIOMUM JesIKUM mapametpaM. [IpuBeeHHs 3arajibHOTO PiBHSAHHS KPUBOi JIPYroro
HOPSIKY 10 KAHOHIYHOTO BUIY.

Tema 2.6 IloBepxHi Apyroro nopsiaky

Jleknisi 16. 3arambHe pIBHSHHS KpPUBOi JApyroro mnopsaky. KaHoHIYHI piBHSIHHS
MIOBEPXOHB JIPYTOT0 MOPSAKY.

IIpaktuune 3ansarTss 17. KoHTposbHa poboTa 3 JiHIMHOI anreOpu Ta aHaTITUYHOI
reoMeTpii.

3microBHuUii MoayJab 3. JludepeHniaibHe YnCaeHHA PYHKIIA OQHi€T 3MiHHOL

Ta KiJIbKOX 3MIHHHUX

Tema 3.1. YUncsioBi mociaigoBHocTi Ta iX rpannni. ®yHkuis aiiicHoi 3MiHHoi. ['pannus
i HemepepBHicTH QyHKILIl AliicHOI 3MIHHOI

Jlekuisn 17. Yucnosi mHOxuHH. YucnoBi mpomikku. Oxin Touku. UucrnoBa mpsama.
OyHKIIIS 0/IHIET NIHCHOT 3MIHHOI, OCHOBHI O3HAuYeHHSI, criocoOw ii 3amanus. CkianeHa, ooepHeHa
¢byukuis. OcHOBHI eneMeHTapHi (yHKIi. YucnoBi mociigoBHOCTI. MOHOTOHHI TOCTiAOBHOCTI.
['panuLs 4uCI0BOI MOCTIIOBHOCTI Ta ii BiacTUBOCTI. Yncio e.

IMpakTuyne 3auarTs 18. OOUMcIeHHS TPpaHULb TOCTITOBHOCTEH. 3HAXOHKEHHS IPAHMITh

byHKIiH. PO3KPUTTS ASSIKUX HEBU3HAUYEHOCTEH.

Jlekuisnn 18. I'panuns ¢ynkuii. BractuBocti rpanumi ¢yHkuii. OCHOBHI TeOopeMH PO
rpanumi. [lepmra i gpyra BU3HAYHI rpaHUIL.

Jlekuisi 19. OnHoctoponHi rpanuii. HemepepBHicTh (yHKIIN B TOYIll, HA BiAPI3KYy Ta Ha
inTepBanm. Touku po3puBy PyHKIIT Ta X Ki1acudikanis. BractuBocTi (GyHKIIH HemepepBHUX Ha
BiZpi3Ky: Teopemu Beiiepmrpaca ta bonbiano-Komi. PiBHOMIpHa HemepepBHICTb.

IIpakTnuni 3ansarTa 19. 3acrocyBaHHsA NepuIOi Ta APYroi BaXJIMBUX IPaHUIb Ta iX
HACJIAKIB 10 0OuuciieHHs rpaHuib GyHKUii. JlocnipkeHHs (QyHKIIH Ha HEMIEPEepBHICTh B TOYIII.
3HAaXOJKEHHS TOYOK po3pUBY (PYHKIIIN Ta BU3HAUECHHS iX XapakTepy.

Tema 3.2. [loxigHa Ta ii 3acTOCYBaHHS 10 A0CTiIKeHHS (PYHKUIH

Jlekuisi 20. O3nauenns noxinHoi. ['eomeTpuynmii Ta (izuuHul 3MICT MoXiaHOI. 3amadi,
10 IPUBOJATH A0 MOHATTA MoXiaHoi. [ToXi/iHI Bl OCHOBHUX €leMEHTapHUX (QYHKIIiH, TaOauIs
HOXI1/THUX.

Jlekuis 21. IlpaBuna o6uncnenHs noxiaHux. [loxinHa BiJ cKiIaieHOT PYHKIIII.

Ipaktnune 3anaTTa 20. IloxigHi AedkuX eneMeHTapHUX (QyHKUiH. OOuucieHHs
noxigHoi ckiageHoi ¢pyHkuii. [ToxigHa o6epHeHOT 1 MOKa3HUKOBO-CTENEHEBOI (DYHKIIII.

Jlexuis 22. Jlorapudgmiune nudepenuiroBanHsa. [udepenumian  ¢yHkuii, #oro
reOMETpUYHUN 3MiCT. [HBapiaHTHICTH QopMH mepimioro AudepeHuianga. 3acTOCYBAHHS
nudepeHIianiB 10 HaOIMKEHUX 00UHCIIEHb.

IIpakTnune 3auarrsa 21. ['eomeTpruyHmii 3MicT NOXiAHOI. PIBHSHHS TOTHYHOI 1 HOpMAaJIL.
[ToxinHa ¢yHkuii 3agaHoi HesBHO 1 mapamerpuuHo. llonsaTTs audepenuiana. Halmmxkeni
00urCIeHHS 32 TOOMOTor0 AudepeHIriaa.

Jlexuis 23. TIloxigui 1 nudepenmianum Bummx nopaakis. Dopmyna JlehOHina.
JudepenuiroBanHs (yHKIIH 3aJaHUX HESBHO 1 B MapameTpuyHoMy BUIIsIl. OCHOBHI TeopeMu
T epeHIiaTbHOTO YUCIICHHS.

IIpakTnune 3anarra 22. [loxigHi 1 AudepeHUiany BUIIMX HopsakiB. Popmyna
Jleii6Hina. IToxinHi Apyroro nopsaky GyHKIIT 3a1aHO01 MapaMeTpUYHO.

Jlekuis 24. Teopemu @epma, Pomns, Jlarpanxa, Komri. [IpaBuio Jlomitans.

Ipaktuune 3anarra 23. 3acrocyBanHHs TeopeM Pomns, Jlarpamxka, Komi, mpasuia
JlomiTans.

Jlexuis 25. JIokanbHUN MaKCUMyM Ta MiHIMYM QyHKLii. MakcuMyM Ta MiHIMYM (QyHKIIT
Ha BIJIPI3KY.



IIpakTuyHe 3aHATTA 24. 3HAXOKEHHS JOKAIBHUX Ta TJIOOAIBHUX EKCTPEMYyMIB
GyHKITI.

Jlekmisi  26. JlocmimkeHHs QYyHKIIA 3a JOMOMOTOK TMOXITHUX (MOHOTOHHICTb,
eKCTpEeMyMH, HaiOinbIe i HalilMEHIIe 3HA4YeHHA (YHKLIi, BUITYKJIICTh BrOpy Ta BHM3, TOUKH
NEPETUHY, ACHMIITOTH ).

IpakTuune 3anarra 25. JlocmikeHHS QYHKITIH.

Jlekuist 27. [ToOynoBa rpadika ¢pyHKIii.

IIpakTuune 3auaTTa 26. [lo0ynoBa rpadikiB GpyHKIIH.

IpakTuyne 3auaTTs 27. [ToOynoBa rpadikiB GyHKIIIH.

Tema 3.3. ®ynkuii KuIbKkoX 3MiHHMX. Ju(epeHuianbHe YncJaeHHs] PYHKIIT KiJbKOX
3MIHHMX

Jlekuisi 28. O3naueHHs ¢yHkiii ABoX (0aratbox) 3MiHHHX. | eoMeTpuyHa 1HTEpHIpeTaIis
¢yHKUii ABOX 3MiHHUX. BHYTpimHI 1 rpaHudHi Touku obnacti. I'panuns GyHKIIT JBOX 3MIHHUX,
HenepepBHICTh PyHKLIT ABoX 3MiHHUX. JudepeniitoBanns GyHKIT KUIbKOX 3MiHHUX. YacTUHHI
noxiaHi. [lpupict ¢pynkuii aBox 3minauX. [ToBHu# nudepenmian.

Jlekuisn 29. Cknagena QyHKis KibKOX 3MiHHUX. [HBapianTHicTh (OpMH MeEpIIOro
mudepenmiana. [loBHa moxigHa 1 moBHUH audepenmian ckimageroi ¢yHkmii. oxigai 1
nudepeHIiany BULIUX MOPsAAKiB. Teopema mpo MimaHi moxijaHi. PIBHSIHHS TOTHYHOI TUTONIUHY 1
HOpMAJTi JIO TIOBEPXHI Y BUTIAAKY SIBHOTO 1 HESIBHOTO 33JJaHHS MOBEPXHI (YHKITIEIO JBOX 3MiHHHUX.
[ToxigHi i Audepeniiany BUIIUX mopsiakiB. Mimani noxigHi. [Toxiani HesBHoi pyHkuii. JJotnyna
IUTOIIMHA 1 HOpMAJIb /10 TIOBEPXHi.

IIpakTnune 3anarta 28. HenepBHicTh Ta NOX1AHI PYHKIIH IEKUTEKOX 3MIHHUX.

Jlekuis 30. Jlokanbauii exctpemyM QyHKIIT 1BOX 3MiHHUX. HeoOxiaHi 1 1OCTaTHI yMOBH
ICHYBaHHS JIOKQJILHOTO eKCTpeMyMy (QyHKLIi ABOX 3MiHHUX. HaiiOinpmie 1 HaliMeHIe 3HaYeHHS
¢byHK1ii, HelepepBHOi B 3aMKHEH1 0OMexeHil 001acTi. YMOBHHUIN eKCTpEMyM.

IIpakTnune 3ansarra 29. JlokanbHuil ekcTpeMyM (YHKIIT ABOX 3MIHHUX. YMOBHHUH
eKCTpeMyM. 3aCTOCYBaHHs IOBHOTO JudepeHIiany 10 HAOIMKEHUX 0OUUCIEHb.

Ipaktuune 3ausarTa 30. KoutposbHa pobGora Ha Temy “JludepeHIiiaabHe YUCICHHS
byHKIIH OHIT Ta NEKUTFKOX 3MIHHUX .

Monyab 2
3MmicToBHUIT MoAy.ab 4. IHTerpasbHe YnucaeHHs GpyHKUil OAHi€l 3MIHHOI.
Ju¢epeHuiajibHi piIBHAHHA

Tema 3.1. HeBu3nauenuii interpan

Jlexuis 31. IlepsicHa ¢ynkuii. HeBuznauenuil interpan i ifioro BiaactuBocti. Tabmuis
OCHOBHHUX 1HTerpamiB. OCHOBHI METO/M IHTETPYBAaHHA: METOJ| 0€3M0CepeIHOr0 1HTErPyBaHHS,
METO/1 3aMiHU 3MIHHOI Ta IHTETPYBaHHS 32 YaCTUHAMH.

IpakTtuune 3ansarTa 31. OOuMCIeHHS HEBU3HAYCHHMX IHTETpalliB Oe3mocepeHbo,
METOJIOM  3aMiHM  3MiHHOI, a0o BHeceHHs (QyHKmii mix 3HaKk audepeHIiany.
Merton iHTerpyBaHHS YaCTHHAMH.

IIpakTuyne 3auaTTA 32. 3aMiHa 3MIHHOT 111 3HAKOM HEBU3HAUYEHOTO 1HTErpasa.

Jlekuist 32. [nTerpyBanus ApoO0OBO-pallioHadbHUX QyHKIIH. [HTErpyBaHHS ESKUX KJaciB
TPUTOHOMETPUYHHUX (PYHKIIIH.

IIpakTnune 3anaTTa 33. 3HaXOMKEHHS IHTETpaJliB Bi JpoOOBO-palllOHATILHUX (PYHKIIIH.
3HaxOKEHHs IHTETrpasliB BiJl JESKUX KIIACiB TPUTOHOMETPHUUHUX (QYHKIIIH.

Jlekuist 33. [uterpyBanHs 61HOMIanbHUX JU(EpEHIIIaiB.

Jlexuis 34. [HTerpyBaHHs €KX 1ppalliOHaIbLHUX BUPa3iB.

IpakTuyne 3auaTTa 34. 3HAXOHKEHHS 1HTETPaJIiB Bl O1HOMIAIbHUX AUGEPESHITIaTIB.

3HaxOKEHHS IHTETrpasliB BiJl IESKUX ippallioHaTbHUX (PYyHKITIH.



Tema 3.2. Busnauenuii inTerpas. 3actocyBaHHsl BU3HA4YEHOI0 iHTerpaJja

Jlexuis 35. O3HayeHHA Ta YMOBM iCHYBaHHS BHM3HA4YEHOTO iHTerpaiy. ['eomerpuuHuit
3micT. BrmactuBocti Bu3HaueHoro iHterpainy. @opmymna Herorona-JleitOnina. 3amina 3MiHHOT Ta
IHTEerpyBaHHA YaCTUHAMHU y BU3HAYCHOMY iHTETrpai.

IIpakTtuuyne 3aHarTss 35. OOYMCICHHS BU3HAYCHHMX iHTErpaiiB. OOYHMCICHHS
BU3HAYEHOTO IHTETpally METOAOM 3aMiHM 3MIHHUX 1 IHTeTpyBaHHS YaCTHUHAMHU.

Jleknist 36. OOuncaEHHS IO IIOCKUX (Iryp B ACKAPTOBHX, MOJSAPHUX KOOPAWHATAX 1 B
napaMeTpuaIHOMY BUTIISAAI. OOUMCICHHS JOBKUHU TyTH B ACKAPTOBUX 1 MOJIIPHUX KOOPAMHATAX
1 B MapaMeTPUYHOMY BUTJISII.

Ipakrtuyne 3auaTTa 36. OOUMCICHHS MUIONI IJIOCKUX (Iryp B JEKAapTOBiH, MOJSAPHIN
cHUCTEeMax KOOPJHWHAT 1 B MapaMeTpuYHOMY BUTJIAAI. OOUMCICHHS TOBKUHU JTYTH B JIEKapTOBIH 1
HOJISIPHIN CHCTEMI KOOpAMHAT.

Jlekuist 37. O6uncnenHs 06’eMy Tija MO BiJJOMHM ILIOIIAM HOTO MONEPEUYHUX TEpepi3iB.
OO0uncneHHs IO MOBEPXHi Ta 00’ €My Tijla 00epTaHHSI.

CraTu4Hi MOMEHTH, KOOPAMHATH LIEHTPY Baru i MOMEHTH 1HEpIIil AyTH IUIOCKOT KPUBOI Ta
TIOCKOT (irypw.

IpakTnuyne 3anarra 37. OOuucieHHS o00’eMy Tila 3a MOMNEPEYHHM IEPEPI3OM.
OO6uucnenns 06’ €My 1 IO MOBEPXHI Tiia 00epTaHHS.

Tema 3.3. HeBiacHi inTerpaau

Jlexuis 38. Hemnachi inTerpamu I pomy Bix oOMexeHHX (yHKIIH 1O HEOOMEKEHOMY
npoMikKy . JlocTaTHi o3HaKu 301KHOCTI 1 pO301KHOCTI HeBiIacHUX iHTerpamiB | pomy Bin
nonatHiX GyHKiid. AGCOTIOTHA 301KHICTb.

Jlekuisi 39. HepnacHi inTerpanu Il pony Big HeoOMexeHUX (GYHKIIH MO OOMEKEHOMY
Bizpi3Kky. JlocTtaTHi 03HaKu 301KHOCTI 1 po301KHOCTI HeBNIacHUX iHTerpaiiB Il poxy. AGcomroTHa
301KHICTb.

IMpakTukTHyHe 3aHATTA 38. OOYNCIICHHS HEBJIACHUX IHTETPaAJiB MEPIIOTO Ta JPYroro
pony. JlociiakeHHsl HEBIACHUX 1HTETPalliB Ha 301KHICTD.

Tema 3.4. IndepenuianbHi piBHAHHA

Jlekuisn 40. J{udepenuianbhi piBHAHHA [-ro mopsaky. 3agadi, 0 NPUBOAATH [0
nudepeHmianbHuX piBHAHb. OCHOBHI TNOHATTA Ta o3HauyeHHs. [lome HampsMKiB, 130KIIiHU.
Teopema icHyBaHHS Ta €IUHOCTI po3B’sa3Ky 3ajgaui Komn. JludepeHuianbHi pIBHSHHS 3
BIJJOKpEMJIEHUMH 3MIHHUMH.

IMpakTuyne 3ausarTa 39. 3anayi, Mo TPUBOAATH A0 OudepeHiabHUX PiBHAHB. [lome
HaNpsAMKIB, 130K/IiHU. PIBHSAHHS 3 BITOKpPEMJIEHUMH 3MIHHUMH.

Jlekuisn 41. OnHopinHi qudepeHnianbHl piBHAHHA. JIiHIIMHI AudepeHianbHl piBHSIHHS.
Merton . Bepuymm 1 meron Bapiauii aoBuIbHOI cranoi. PiBHsHHs . bepHymnni. PiBHSHHSA B
MOBHUX JU(epeHLiaax.

IpakTuune 3ansarTa 40. OgHopiaHi tudepenianbHi piBHAHHSA. JIiHIHHI TudepeHIianbHi
piBHsiHHSA. PiBHAHHS |. Bepuyii. PiBHSHHS B NOBHUX AudepeHIianax.

Jlexuis 42. ludepennianbHi piBHAHHS BUIIMX MOPAAKiB. Teopema iCHyBaHHS 1 €IMHOCTI
PO3B’SI3KY.

Jlexuis 43. {udepeHuianbHi piBHAHHSA BUILMX MOPSAKIB, L0 JOMYCKaIOTh 3HIKEHHS
HOPSIZIKY.

Ipaktuune 3ansarra 41. ludepeniianbHi piBHAHHS BUIIUX MOPSAIKIB, IO JOMYCKAIOTh
3HWKCHHS TIOPSIIKY.

Jlexuis 44. JliniliHi ogHOpPiAHI AudepeHIliaibHI PIBHSAHHS BUIIUX MOPSIKIB 31 CTATHUMHU
KoeQilieHTaMH.

IpakTunune 3auarTsa 42. JliHiliHI OqHOPIAHI ANQEpeHITiaTbHI PIBHIHHS BUIIUX MOPSAKIB
31 cTalnuMHM KoeilieHTaMu.

Jlexuis 45. JliniiiHi HeoAHOPIHI AU(epeHIiaabHI PIBHAHHS 31 CTAIUMHU KOe]illieHTaMH 3
CIIEIIAJIbHOIO MPABOI0 YACTHHO Ta 3 JIOBUILHOIO MPaBOI0 YacTUHOIO (MeTox Jlarpanika).
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IpakTuyne 3anatrTa 43. JliHiitHI HeomHOPIAHI nUdepeHIiaTbHI PIBHSIHHS 31 CTATUMHU
Koe]ilieHTaMH 3 CHEIiaJbHO0 MPABOI0 YaCTHHO Ta 3 JIOBUIBHOIO MPABOIO YACTHHOIO.

Jleknist 46. HopmanbHi cucteMu JTiHIMHUX AUGEpEHITiaIbHUX PIBHSIHB Ta PO3B’sA3aHHS iX
METOJIOM BUKJTFOYCHHS.

IIpakTtuuyne 3aHaTTs 44. Po3B'i3aHHSA JIHIKHUX OJHOPIJHUX CHUCTEM 31 CTAJIMMH
Koe(illieHTaMH METOJOM BUKITFOUCHHSI.

IpakTuune 3auartsa 45. KonrposbHa pobdoTa Ha Temy “IHTerpanu ta audepeHianbHi
piBHSHHS.”

InguBinyanbHi 3aBIaHHs 32 3MICTOBHHUM MOJYJIEM: THUIIOBA po3paxyHKoBa poOota Ne6
«/IudepentianbHi piBHIHHS.

3microBHuUi MoayJb 5. KpaTHi, KpuBOJIiHiliHI Ta MOBepXHEeBi iHTEerpaJn.
EnemenTtu Teopii moJs.
Yucii0Bi Ta QYHKUIOHAJIBHI psiau

Tema 4.1. IloasiiiHi i moTpiiini iHTerpaam Ta ix 3acTocyBaHHs

Jlekuisi 47. [longiiinuii inTerpan. OCHOBHI MOHATTS Ta O3HAYEHHS. YMOBHU ICHYBaHHS Ta
BJIACTUBOCTI MOJBIHHUX iHTerpaniB. OOYHMCICHHS MOABIMHOTO iHTErpajia B JIEKapTOBHX Ta
HOJSIPHUX CUCTEMax KOOpAMHAT. 3aMiHa 3MIHHUX Yy MOABIMHOMY iHTerpami. 3acTOCyBaHHS
MOJIBIHOTO 1HTETpaIa.

IIpakTnune 3aHaTTa 46. O0UKCIEHHS MOABIMHOIO IHTErpaay B JACKApTOBIN 1 MOJSpPHIN
cucreMi koopauHat. OOYMCIEHHS TUIOMII 1 Macw IUIOCKOro Tina. OOYHCIEHHS MOTPIHHOTO
IHTerpajia B IeKapTOBIH, MWIIHAPUYIHIN 1 chepuuHiii cucTeMax KOOpIUHaT.

Jlexuis 48. [otpiiiauii iHTerpan. OCHOBHI MOHSTTS Ta O3HAUYCHHS. YMOBHU iCHYBaHHS Ta
BrnactuBocTi. OOuncnenns. uninapuyna 1 cepuyHa CUCTEMH KOOpAUHAT. 3aMiHA 3MiHHUX.
3acTocyBaHHS.

IIpakTnune 3anaTTa 47. O0uKciaeHHa 00’ eMy, MacH, IIEHTpa Mac MPOCTOPOBOTO Tija.

Tema 4.2. Kpuouiniiini iHTerpajan

Jlekuisn 49. Kpusominiiauii iHTerpan 1-ro poay. OOuMciIeHHS Ta BIIACTUBOCTI.
OOumcneHHs: JOBXHUHU Ta Macu IUIOCKOi KpHBOi. MexaHIuHI 3aCTOCYBaHHS KpHUBOJIHIIHOTO
IHTerpay.

KpuBoniniiuuii  iHTerpan 2-ro poay. BmactuBocti 1 oOumcnenns. ®dopmyna
Octporpaacekoro-I'pina. OG4uCIeHHS pOOOTH 3MIHHOT CHIIH.

Ipaktnune 3anHaTTaA 48. OOuUMCIEeHHSA KpPUBOMIHIHHOrO iHTerpaxy 1-ro pony.
OOGuuCIIeHHs TOBXKUHM 1 MacH TUI0CKOi Ayru. OO0UMCIeHHsS KPUBOJIIHIMHOTO THTErpaay 2-ro pomy.
3HaxoKeHHs! pOOOTH 3MIHHOT CHIIH.

Tema 4.3. IloBepxHeBi inTerpaau. Enementn Teopii moJjs

Jlekuist 50. [ToBepxuesi interpanu I Ta Il poxy. Bnactusocti Ta o6uncnenns. ®opmyna
Ocrtporpazacekoro-I'aycca. @opmyna Crokca. CkanspHi Ta BEKTOpHI 1ouisl. ['pajlieHT cCKalsipHOTO
nosist. [loximua 3a HampsimkoMm. [IOTIK, TUPKYISIisA, AWBEPrEHIlIS, POTOP BEKTOPHOTO IIOJS.
®opmyna Octporpancekoro-I'aycca. @opmyina Crokca.

IIpakTnune 3ansarTsa 49. OOuucinenHs mnoBepxHeBux iHTerpaimie [ Tta Il poxy.
Po3B’s13yBaHHA 3a7a4 3 TEOpii MoIs.

Tema 4.4. Yncsosi psaan

Jleknii S1. OcHOBHI TOHATTA Ta O3HAYEHHs YHCJIOBHX psaniB. HeoOximHa ymoBa
30ixkHOCTI. JlocTaTHs ymoBa po30ikHOCTi. BrmactuBocTi umcioBux psiniB. JloctaTHi 03HaKH
301KHOCTI 3HAKOAO0IaTHUX psiAiB (opiBHsAHHSA, [’ AnambOepa, pagukainbHa Ta IHTETpajibHa O3HaKa
Kormi).

IpakTuuni 3anarrsas S50. JlocnipkeHHS 3HAKOJOJATHUX pPsAMIB Ha 30DKHICTH 3a
JIOTIOMOTOI0 JIOCTaTHIX O3HakK (mopiBHsAHHS, [|’AnamOepa, paaukainpHa Ta IHTErpajbHAa O3HAKa
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Kormmi).

Jlexuis 52. 3naxonouepenni psaau. O3naka Jleiibnina. 3nako3MiHHI psau. AOGCONIOTHA 1
yMOBHA 301KHICTb.

IpakTuune 3anaTTa 51. 3acTocyBanns o3Haku JIeHOHIIA 10 3HAKOIOYEPETHUX PAIIB.

Tema 4.5. @yHkuioHaNbHI psiau

Jlekuii 53. ®ynkmionansHi psau. OCHOBHI MOHATTS Ta 03HaYeHHs. PiBHOMIpHA 301KHICTb.
Osnaxka Beiiepmrpacca. BmactuBocTti piBHOMIpHO 301KHHX PSAIIB.

Jlekuisi 54. Ctenenesi psaau. Teopema Abens. [HTepBa Ta paaiyc 301KHOCTI CTETICHEBOTO
psany. Psaou Teitnmopa ta MakmopeHa. 3acTOCyBaHHSI CTENEHEBUX PAAIB 10 HAOIMIKEHOTO
00YHCIICHHS IHTerpajiB Ta PO3B'A3aHHSA AU(EpEeHI1aIbHUX PiIBHSIHbD.

IIpakTnyHe 3aHATTA 52. 3HaX0H)KEHHs pajiiyca Ta o06aacti 301)KHOCTI CTETIEHEBUX
paaiB. Po3kinaganus QyHKIIH y CTeIEHEBUHN PsI.

Jlekuis 55. Psgu ®yp’e. I'apmoniuni konmuBaHHs. TpuronHomerpuunmii psig Dyp’e.
Teopema [ipixie (qoctaTHs ymMoBa nojgaHHs GyHKIIT yepes ii psg Dyp’e).

Psan ®@yp’e nns mapaux i HemapHux QyHKUid. Po3knan B psg @yp’e GpyHKIIT JOBUTBHOTO
nepiogy. 300paxeHHs HenepioanyHoi GyHKuii psgom Dyp’e.

Mpakrtuuyne 3auarra 53. O6uucnenns xoedimieHTIB 1 3amuc paxy Dyp’e st pisHHX
BUIAJIKIB 3a/1aHHs (QYHKITI.

Ipaktuune 3auarra 54. O6uucneHHs xoedimieHTIB 1 3amuc paxy Dyp’e it pisHHX
BUIIAJIKIB 3a/1aHHs QYHKIIII.

IIpakTuune 3auarTa 55. KonrponbHa poboTa Ha Temy “Teopis moms ta psaau’.

KouTtpoJbHi 3aB1anus

I cemecTp

Konmponsna poéoma 1. Enementu niHiiHOi anredpu Ta aHaIITUYHOI T€OMETPIi.

3MICT 3aB/IaHb 1HAMBIYaIbHOI pOOOTH: 3HAXO/XKEHHSI MHOTOUJIEHA BiJl MATPHIIL;

PO3B’A3aHHA MAaTPUYHUX PIBHSAHB; 3HAXO/KEHHS BHU3HAUHUKA; DPO3B’SI3aHHS CHCTEM
JIHIAHUX PIBHSAHB;, 3HAXO/UKEHHS (YHIAMEHTAJbHOI CHCTEMH pO3B’S3KIB; 3aBJaHHS Ha
CKaJIIpHUM; BeKTOpHMM a0o MimaHuil NOOYTKM; 3a/7ada Ha CKJIAaJaHHS DIBHSAHb NpsAMOi Ha
TJIONIMHI; 3a7]a4a Ha CKJIaJJaHHs PIBHIHHS TUIOMIMHU a00 MPsSIMOi B TPOCTOPI.

Konmponsna poooma 2. [ludepenuianbae YuciaeHHs QYHKLINA oHI€T 3MIHHO].

3MICT 3aBAaHb IHAUBIAYyAJIbHOI pPOOOTH: 3HAXOMKEHHS TPAHUIb TOCIIJOBHOCTEH,
3HAaXO/PKEHHS TPaHUIb (PYHKLIN, 3HAXOJDKEHHS TpaHMLb (YHKIIH 13 3aCTOCYBaHHSIM MEpIIOi Ta
JIpyroi BaXJIMBOI TpaHUIll, 3HAXO/UKEHHsS MOX1AHOI (yHKIINA, 3acCTOCYBaHHS MOXIAHOI [0
TOCTiKeHHS (DYHKIIIHN.

Bumoru no opopmienns. InauBigyanbHa podoTa MOBMHHA OyTH BUKOHAHA B OKPEMOMY
30MINTI Ta 3/1aHa B TEPMiH BKa3aHUI BUKJIQTaueM.

II cemecTp

Koumponvna poooma 1. IaterpanpbHe 4YucieHHS (QYHKIIA OJHIET  3MIHHOI.
JudepenuianbHe ynucaeHH QYHKIIH JBOX 3MIHHHX.

3MIiCT 3aBIaHb J0 KOHTPOJBHOI pOOOTH: 3HAXO/KEHHS HEBH3HAYEHUX IHTETPAIIB,
3HAaXO/PKEHHS BU3HAUCHHUX 1HTETpaliB; 3HAXO/HKEHHS HEBJIACHUX 1HTErPaliB MEPIIOro Ta IPyroro
poJy; 3HAXO/DKEHHS YaCTHHHUX MOXITHUX (DYHKIIIT MBOX 3MIHHHUX; 3HAXO/KEHHS TU(EPEHITIATIB
HEepUIOro Ta APYroro MOpsaKy (YHKLIA ABOX 3MIHHMX; 3HAXOJKEHHS JIOKAJBHOTO EKCTPEMYMY
GyHKIIH 1BOX 3MIHHHX.

Konumponwvna poooma 2. KpatHi, KpUBOJIHINHI Ta MOBEpXHEBI iHTerpaiau. EnemeHTH
Teopii rmosis. Yucnosi Ta QyHKIIOHATIBHI PSIH.

3MicT 3aBIaHb A0 KOHTPOJBHOI pOOOTH: 3HAXOMKEHHS MOABIMHMX Ta MOTPIMHUX
IHTerpalliB; 3HAXOKCHHSI KPUBOJIIHIMHUX THTErPaJliB MEPIIOTO Ta APYTOoro Poay; 3HAXOIKCHHS
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MMOBEPXHEBUX 1HTErPAJiB; JOCIHIKEHHS 3HAKOJOJATHUX PSAIB Ha 301KHICTH; JOCTIIHKCHHS
3HAKOMOYECPEAHNX PsAiB Ha 301KHICTH;, 3HAXO/KEHHS 00JacTi 301KHOCTI CTEIEHEBUX PSIiB;
po3kiananus GpyHkiii y psaa Teinopa, Makinopena.

Bumoru no odopmienns. KontponbHa poboTa mOBMHHA OyTH BHKOHAHA B OKPEMOMY
30MIMTI Ta 3[]JaHa B TEPMiH BKa3aHUI BUKJIaJJaueM.

MeToaM KOHTPOJIIO TA OL[iHIOBAHHS 3HAHb
3aranpHe OIIHIOBAHHS 3/11HCHIOETHCS Yepe3 BUMIPIOBAHHS PE3yJIbTaTiB HaBUYaHHS Y GOpMi
MIPOMIDKHOTO (MOYJIBHOTO) Ta MiJCYMKOBOTO KOHTPOJIIO (3aJIiK, 3aXHUCT 1HAUBIAYaIbHOT POOOTH
TOII0) BiAMOBIHO O BUMOT 30BHIIIHBOI Ta BHYTPIIIHBOI CHCTEMH 3a0€3MeUeHHS SIKOCTI BUILOT
OCBITH.

IMosiTka 11010 aKageMIiYHOI J100POYECHOCTI

Texkctn iHaMBiTyanpHUX 3aBOaHb (B T.4. Yy pa3i, KOJM BOHU BUKOHYIOTHCS Yy (hopmi
npe3eHTalii abo B iHIMIUX (Qopmax) MOXKYTh MEPEeBIpATHCH HA mariar. Jns 1minei 3axucty
IHMBIya IbHOTO 3aBJIaHHS OPHUTIHAIBHICTh TEKCTY Ma€e ckianatu He MeHire 70%. BukinroueHHs
CTAaHOBJIATh BUIMAJKW 3apaxyBaHHs nyOmikauid 3p00yBauiB  y Marepiagax HayKOBHX
KOH(EpEeHIIisIX Ta IHIINX HAYKOBUX 30ipHHUKAX, SIKi B)KE MPOUIIUIN TIEpEBipKy Ha IUIariar.

CnmcyBaHHS IiJ 4ac TECTYBaHHsS Ta iHIIMX OMMUTYBaHb, SIKI MPOBOJSTHCS y MHCHMOBIH
¢dopwmi, 3a00poHEHI (B T.4. i3 BUKOPUCTAHHSAM MOOUIBHUX JIeBaiiciB). Y pa3i BUsABICHHSA (DAKTiB
criMcyBaHHs 3 OOKy 3700yBaua BiH OTpUMYE iHIIE 3aBIAaHHS. Y pasi MOBTOPHOTO BHSBIICHHS
NPU3HAYAETHCS TOJJATKOBE 3aHATTS IS IPOXOKCHHS TECTYyBaHHS.

IosiTuka mo0n0 BiABiAyBaHHA
3n00yBay, SKUH TMPONMYCTUB AayJUTOPHE 3aHATTA 3 [OBAXHUX HNPUYMH, Mae
NIPOIEMOHCTPYBATH BHKJIQIady Ta HAJATH O JEKaHATy (aKyJIbTETy JOKYMEHT, KU 3aCBiquye
1l TPUYUHH.
3a 00’eKTUBHUX NpPHUYUH (XBOpoOa, MIKHAPOJHE CTa)XXyBaHHs, HAyKOBa Ta HayKOBO-
NpakTU4YHA KOH(epeHwis (KpyIauil cTT) TOII0) HaBYaHHS MOXe BiJOyBaTHCh B OH-JaiH (opMi
3a MOTO/KEHHSIM 13 KEPIBHUKOM KYPCY.

MeToau KOHTPOJIIO
OcHoBHi ¢popmu ydacTi 3100yBayiB y HaBYaJIbHOMY MPOLEC, L0 MiUIATal0Th TOTOYHOMY
KOHTPOJIIO: BUCTYII Ha MPAKTHYHHUX 3aHATTAX; JOMOBHEHHS, OMIOHYBAHHS 0 BHUCTYITY, PEIICH3Is
Ha BHCTYN;, Yy4YacThb Yy JMCKYCIfiX; aHali3 MepIIoKepes; IMUChbMOBI 3aBJaHHS (TECTOBI,
IHAUBIAYadbH1 poboTH y popmi pedepaTi); Ta iHIII MUCbMOBI POOOTH, OPOPMIIEHI BIANOBITHO
no Bumor. KokHa Tema Kypcy, IO BHHECEHa Ha JIEKIIHHI Ta TMpakTHYHI 3aHATTH,
BINPallbOBYEThCS 3100yBayamMu y Till um 1HmINA ¢Gopmi, HaBeneHidl Bume. OOOB’s3KOBa
HPUCYTHICTb Ha JEKIIHHUX 3aHATTIX, aKTUBHICTb BIIPOJIOBX ceMecTpy,
BIJIBITyBaHH/BIIPALIOBAHHS yCIX ayJIWTOPHUX 3aHATb, BUKOHAHHS IHIIUX BHIIB pOOIT,
nepeadaueHuX HaBYaIbHUM IUIAHOM 3 Ii€1 TUCIUIUTIHH.
[Ipu oniHOBaHHI piBHSA 3HaHb 3100yBaya aHai3y MAIATAIOTh:

- XapaKTepUCTUKH  BIAMOBiAl:  IUIICHICTh, TIOBHOTA, JIOTIYHICTh, OOIPYHTOBAHICTB,
MPaBUJIBHICTD;

- AKICTb 3HaHb (CTYMiHb 3aCBO€HHS (PAKTUYHOrO MaTepiany): OCMHUCIEHICTh, TTTMOWHA,
THYYKICTb, A1€BICTh, CHCTEMHICTD, y3aralbHEHICTh, MIITHICTH;

- CTYIiHb C()OPMOBAHOCTI YMIHHS TOEJHYBATH TEOPIIO 1 MPAKTUKY MiJ 4Yac pO3TIsLy
CHUTYaIlii, TPaKTUYHUX 3aBIaHb;

- piBeHb BOJIOJIIHHS PO3YMOBHUMH OI€pallisiMM: BMIHHS aHali3yBaTH, CHUHTE3yBaTH,
MOPIBHIOBATH, a0CTparyBaTH, y3arajibHIOBaTH, POOUTH BUCHOBKH 3 MPOOJIEM, 110 PO3TIISAAIOTHCS,

- IOCBiJ] TBOPYOi MiSJIBHOCTI: YMIHHS BUSIBJIATH NPOOJIEMH, PO3B’sA3yBaTH iX, (GOpMyBaTH
TinoTe3u;
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- caMoOCTiiiHa poOoTa: poOoTa 3 HABYAIBHO-METOJUYHOIO, HAyKOBOIO, JIOMOMIKHOIO
BITYM3HIHOIO Ta 3apyOiKHOIO JIITEPAaTyporO 3 MHUTaHb, IO PO3TIIAJAIOTHCS, YMIHHS OTPUMYBATH
iH(opMalio 3 pI3SHOMAHITHUX JDKEpeN (TpaIUuliMHNX; CIEiaIbHUX MEePIOANYHUX BHIaHb, 3MI,
Internet To1o).

TecToBe ONMTYBAaHHSI MOXE€ IPOBOJUTHUCH 3a OJHUM ab0 KUIbKOMa 3MICTOBHUMU
MonynsMu. B ocraHHbOMYy BUNAAKYy Oanu, sSiKi HapaxoBYIOTbcs 3100yBady 3a BiAIOBiAI Ha
TECTOBI MUTAHHS, TOAUIAIOTHCA MK 3MICTOBUMH MOJYJISIMH.

InauBinyanbHe 3aBAaHHA TIJIsATae 3axucTy 3100yBaueM Ha 3aHATTAX, SIKi
MPU3HAYAIOTHCS JOIaTKOBO.

JlitepaTypa, 10 peKOMEHAYEThCS JUTsl BUKOHAHHS 1H/IMBIyaTbHOTO 3aB/IaHHs, HABEJICHA Y
i pobouiii mporpami, a B €JIEKTPOHHOMY BUTJIAAI BOHAa po3MimieHa Ha OCBITHbOMY CaiTi
KHYFA, na cropinii xadeapu.

Takoxx K BUKOHaHHS 1HAMBIIYyaJbHOTO 3aBJAaHHS 3a PIIICHHSM BUKIAaJada MoOXe OyTH
3apaxoBaHa y4YacTh 3700yBaua y MDKHapOAHiIH ab0 BCEYKpalHCBHKI HayKOBO-TIPAKTHYHIN
KoHbepeHIii 3 mybmikaiiero y Marepianax KoH(pepeHLii Te3 BUCTYIy (JIOMOBii) Ha OJHY 3 TeM,
JOTHUYHUX J0 3MICTY AUCIMIUIIHM, a00 MmyOImiKamis CTaTTi Ha OHY 3 TAKUX TEM B 1HIIMX HAYKOBHUX
BUJJAHHSIX.

TekcT 1HAUBITYaTbHOTO 3aBIaHHS MOJAEThCS BHKJIATAdy HE IMi3HIIIe, HDK 3a 2 THXKHI JI0
MOYaTKy 3alikoBoi cecii. Buknagau mae mpaBo BuMmaratud Bij 3100yBada IOOMPALIOBAHHS
IHMBITyaJIbHOTO 3aBJIaHHS, SIKIIIO BOHO HE BiJIIIOBI/Ia€ BCTAHOBJICHUM BUMOTaM.

Pe3ynpTaT MOTOYHOTO KOHTPOJIO 3aHOCSATHCS J0 JKypHalmy oOmiky po6otu. Ilo3utnBHa
OILIIHKA MOTOYHOI ycmimHocTi 3100yBayiB 3a BiJCYTHOCTI MPOIYIIEHUX Ta HEBIANPAI[bOBAHUX
MPAKTUYHUX 3aHATH Ta MO3UTHUBHI OLIHKU 32 1HAWBIIyallbHY POOOTY € MiJCTaBOIO ISl AOMYCKY
0 TiACyMKOBOI (opMu KOHTpoJito. bamu 3a ayauTopHy poOOTy BiANpanbOBYIOTHCS Yy pasi
MPOITYCKIB.

IMincyMKkoBMi KOHTPOJIb 3IMCHIOETBCA I 4Yac TPOBEIEHHS 3aliKOBOi cecii 3
ypaxyBaHHSM MiJICyMKIB IOTOYHOTO Ta MOJYJIbHOTO KOHTposs. Ilim dYac ceMecTpoBOro
KOHTPOJIIO BPaxOBYIOThCS PE3yJibTaTH 3/aul yCIX BHJIB HaBYaJdbHOI pPOOOTH 3TiTHO 3i
CTPYKTYpPOIO KPEIUTIB.

OriHroBaHHS MPOBOAUTHCS 32 100-0aIbHOIO MIKAJIOK0.

Po3noain 6aniB 1y AucHUIIIiHKA 3 (POPMOIO KOHTPOJIIO iCITUT

IToTouHe OIiHIOBAHHS
3MiCTOBI MOZJIi KonTp. Kontp. [crat Cyma 6aniB
1 2 3 PoGora 1 | PoGora 2
10 10 10 15 15 40 100

IIkana ouiHIOBAHHA iHAUBITYaILHOI POOOTH

Ouinka 3a . .
HALIOHAJIbHOIO Kiabxicrs, Kpwurepii
OaJiiB purep
HIKAJI0K0
Bi/IMIHHE BUKOHAHHS (PO3KPUTTS TEMHU, TOCUJIAHHS Ta
30 LUTYBaHHS CyYaCHUX HAayKOBHUX JDKepenl (He crapiiue
2017 poky), AOTPMMAaHHSI HOPM 100POY€ECHOCTI)
.. BIAMIHHE BHKOHAHHS 3 HE3HAYHOIO KUILKICTIO
BiIMiHHO
MOMUJIOK BHUKOHAHHS (PO3KPUTTSI TEMH, MOCHJIAHHS Ta
25 LUUTYBaHHS CyYaCHUX HAyKOBHX JKepen (OUIbIIICTh 3
akux He crapuie 2017 poky), JAOTPHUMAHHS HOPM
JA00POYECHOCTI)
podpe 22 BUKOHAHHS BUIIE CEPEAHbOTO pIiBHSA 3 KiIbKOMaA
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NOMUJIKAMH  (PO3KPUTTSI TeMH B MeEXax OO0 €KTy Ta
3aBIaHb POOOTH, MOCHJIAHHS Ta IHUTYBAaHHS CYYaCHHX
HAYKOBUX JDKepen (cepen SKHX € Taki, OO0 He CcTaplie
2017 poky), I0TPHMAHHSI HOPM J100POYECHOCTI)

BUKOHAHHS 3 TIEBHOIO KIIBKICTIO TOMHUIIOK (PO3KPUTTS
TEeMHU B MeXaxX 00 €KTy Ta 3aBllaHb POOOTH, HASBHICTh

20 MOCHJIaHb Ta IUTYBaHb HAYKOBUX JKEpEN, JOTPUMAHHS
HOPM JI00POYECHOCTI)
BUKOHaHHSI POOOTH  3aJOBOJIBHSE  MiHIMAJIIEHUM
KPUTEPIsIM MOMHJIOK (PO3KPHUTTS TEMH B OCHOBHOMY B
. MeXax 00 €KTy poOOTH, HASBHICTh KOHLENTYAIbHOTO
3a0BLILHO 18

armapary poOOTH, IPUCYTHICTh HE MEHIIIE 5 TMOCHIIAHb Ta
[UTYBaHb HAYKOBHX JDKEpPEN, JOTPUMAHHS HOPM
JA00POYECHOCTI)

IIIkxana ominoBanHa: HanioHaJdbHa Ta ECTS

Cyma 0aiB 3a Bci BUIU Ominka ECTS Orinka 3a HaI[lOHAJILHOKO
HABYAJILHOI TISILHOCTI LIKAJIOKO
90 - 100 A BigminHo
82-89 B Jlobpe
74-81 C Jo6pe
64-73 D 3a/10BUJIBHO
60-63 E 3a10BUILHO
35-59 £X He 3apaxoBaHO 3 MOXJIUBICTIO
MOBTOPHOTO CKJIaJIaHHS
He 3apaxoBano 3
0-34 F 000B’SI3KOBUM MTOBTOPHUM
BUBYEHHAM JMCITUILTIHI

YMOBH I0NYCKY /10 MiICYMKOBOT0 KOHTPOJIIO
3n00yBauy, SKUH Ma€ MIACYMKOBY OLIHKY 3a JIUCHMIUIIHY Big 35 ngo 60 Oanis,
MPU3HAYAETHCSA JIOJIaTKOBa 3alikoBa cecid. B 1mpoMy pa3i BiH MOBHHEH BUKOHATH J0JIaTKOBI1

3aBIaHH, BH3HAYEHI BHUKJIaJa4€M.

3n100yBay, KM HE BUKOHAB BHMOI POOOYOi MporpamMu IO 3MICTOBUX MOJIYJISAX, HE
JIOITyCKA€ETHCS 10 CKJIAJaHHs MiJCYMKOBOIO KOHTPOMIO. B 11bOMy pa3i BiH MOBMHEH BHKOHATH
BU3HAYCHE BUKJIQ/IauyeM [OJaTKOBE 3aBIaHHS IO 3MICTY BIJIMOBIIHUX 3MICTOBHUX MOJYJIB B
nepiosl Mi>k OCHOBHOIO Ta JJOJJATKOBOIO CECIIMHU.

3100yBay Mae MpaBO Ha ONPOTECTYBAaHHS Pe3yJbTaTiB KOHTpois (amensuito). [IpaBuia
NOJaHHs Ta PO3IJIsLy amnessuii BU3HaueHi BHYTpilrHIiMU JokyMeHTaMu KHYBA, ski po3milieHi
Ha caiiti KHYBA Ta 3micT sikux g0oBoauThCs 3100yBayam 10 TOYAaTKy BUBUCHHS JUCITUTUTIHH.

MeTtoanuHe 3a0e3neYeHHs TUCHUILIIHA

Iinpyynnku:

1. TessmeB A.Jl., JlurBun O.I'. Buma wmatemaTwka y mnpHKIagax Ta 3agavax.
Yactuna 1. JliniiiHa anreOpa i1 aHamiTHuHa reometpis. Judepeniianbie yncneHHs QyHKIII
onHiei 3minHOI. — XapkiB: XTYPE, 2002. — 552 c.

2. Tepamen A.Jl., Jluteun O.I'. Ta iH. Buma maremMaTnka y npukiagax Ta 3ajadax.
Y. 2. Inrerpansue yucneHHs (QyHKIH onHiei 3miHHOI. JludepeHiianpHe Ta 1HTErpalibHEe
yucaeHHs QyHKIii 6aratbox 3MiHHUX. — XapkiB: XTYPE, 2002. — 440 c.
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3. Tepsme A M., Jluteur O.I'. Ta iH. Buma mMaremarnka y mpuKiIajax Ta 3aaadax.
Y. 3. Judepenmianbhi piBHSHHS. Psgn. @yHkmii komriuiekcHoi 3MmiHHOI Omnepariiine
gucnenHs. — XapkiB: XTYPE, 2002. — 596 c.
HapuanbHi nocionuku:

4. Jlyoosuk B.II., IOpux I.I. Buma maremaruka: Hamu. mocionuk. — K.: Buma
mk.,1993.

5. bonmapenko H.B., Orpamercrka B.B. Jliniitna anrebpa: Hapu. Ilocionuk. — K:
KHVYBA, 2023 p., 180 c.

KoHcnexTn Jekuiii:

6. bommapenko H.B, OrpameBcrka B.B. AHaniTH4Ha reoMeTpisi: KOHCIIEKT JICKITIH —
K. KHVYBA, 2022, 84c.

30ipHuku 3aga4:

7. Hy6osux B.I1., FOpuk L.I. 36ipHuk 3agay 3 Bumoi marematuku. — K.: Buma mik.,
2002.
MetoanyuHi podorTu:

7. Kupuuenko A.A., Tepaenpka K.B. Ta iH. AHamiTnyHa reometpis. - Kwuis:
KHVYEBA, 2006. - 44 c.

8. bonmapenko H.B, Otpamescoka B.B., Kunumuuk O.0. AnaniTuyna reomerpis B
npoctopi. MeTonn4Hi BKa3iBKH, CAMOCTIHHI Ta KOHTPOJIBHI pOOOTH 3 BHIOI MaTeMaTHKu — K.
KHVYBA, 2013, 40 c.

9. bommapenko H.B., Haromnkina 3.1, Ilactryxoa M.C., Ileuyxk B.J[. Buma
MaTeMaTHKa. MeToIn4HI BKa31BKHU Ta 3aB/SIHHS 10 BUKOHAHHS KOHTPOJIBbHOI podotu Nel s
CTYICHTIB crierianbHOCTe 192 «BymiBHUIITBO Ta mMUBUIBHA iHXKeHepis» 1 193 «['eomesis Ta
3emiieyctpii» 3a04uHoi popmu HaBuaHHs — K. KHYBA, 2019, 64 c.

10. bonnapenko H.B., Haronkina 3.1., [leuyk B.JI., SIkumi .M. Buia matemaTuka.
MeToauuHi BKa3iBKM Ta 3aBJSHHS /10 BUKOHAHHA KOHTPOJIBHOI poOOoTH Ne2 mjis CTyJeHTIB
cneuianbHocTe 192 «byniBHUITBO Ta nMBUIbHA iHXeHepis» 1 193 «leonesis Ta
3emiieyctpii» 3a04uHoi popmu HaBuaHHs — K. KHYBA, 2019, 48 c.

Indopmaniiini pecypen:

http:/library.knuba.eduua/ - Bibmioteka KHIBCBKOrO  HAIIOHAIBHOTO  YHIBEPCHUTETY
OyIIBHUIITBA Ta apXITEKTYpPH.

https://org2.knuba.edu.ua/ — OcaiTHiii caiiT KWiBChKOro HaIliOHAJIBHOTO YHIBEPCHUTETY
OyIIBHUIITBA Ta apXITEKTYpPH.

http://www.dnabb.org — [lep>xaBHa HaykoBa apXiTeKTypHO-OyniBenmbHa Oi0mioTeka iMm.
B.I".3a6onotHoro, M. Kuis, KonTtpakrona ., 4

http://www.nbuv.gov.ua — HamionansHa 6i6mioreka Ykpainu im.BepHancekoro, M. Kuis,
np. ['onociiBebkui, 3

http://www.library.gov.ua — Jlep>xaBHa HaykoBO-TexHi4Ha OibmioTeka Ykpainu, M. Kuis,
ByJ1. AHTOHOBHMYA, 180.
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