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1. Onmc HaBYAJBHOI JUCIUILIIHHA

XapakTepucTUKA AU CHUILTIHI
HajiMeHyBaHHSI MOKA3HUKIB 3a (popMaMu HABYAHHS
JA€HHA | 3a04YHa

Buja nucuunutinm 000B’sI3KOBa
MoBa BHUKJIaIaHHS, HABYAHHS N

. YKpaiHChbKa
Ta OUiHIBaHHS
3arajbHuii 00CAT KPeauTiB / TOIMH 11/330
Kypc 1 —
Cemectp 1 2 —
KinbkicTh 3MiCTOBHX MOYJTiB 2 5 B
3 pO3NOAiJIOM:
O0csAr kpeauris 6 5 —
OOcHr roguH, B TOMY YHMCJIi: 180 150 —
AyauTopHi 84 70 —
MoayabHH KOHTPOJIb 12 10 —
CemecTpoBHii KOHTPOJIb 30 30 —
Camocriiina podora 54 40 —
dopma ceMeCTPOBOIr0 KOHTPOJIIO €K3aMeH | eK3aMeH —

IlepenymoBH BHUBYEHHS: IIKIJIbHI KypCH MaTeMaTHKW (anreOpu, reoMerpii,
MOYaTKIB aHaJi3Yy).

2. MeTa Ta 3aBJaHHA HABYAJILHOI JUCHHUILTIHHA

OO6oB’s13Kk0Ba  HaBYajgbHAa JUCHHMIUTIHA «MaremMaTudHUN aHamizl» MUKy
dbopmyBaHHS ()axOBUX KOMIIETEHTHOCTECH € Ba)KJIMBOIO CKJIAJIOBOIO MpodeciiiHoi
MIJTOTOBKUA 3700yBaviB BUIOi OCBITH 3a chemiaiabHicTiO 111 «Marematuka»
nepuioro  (0akanaBPChKOTO) OCBITHBOTO PIiBHS 1 0a30BOIO i  BUBYCHHS
«MaremaTuyHOrO aHamizy 2» Ta 1HWUX (AaXOBUX JHUCLUMIUIIH: aHAIITHUYHA
reoMeTpis, Teopiss HMOBIpHOCTEH, IU(epeHLialibHl pIBHAHHSA Ta JHWHAMIYHI
cucrtemu, audepeHIiaibHa TEOMETPisSs 1 TOMOJIOTisA, KOMIUICKCHUH aHal3 Ta
oreparliifHe YuciaeHHs, (QyHKI[IOHAIBHIM aHaII3 Ta BapialliitHe YHCIICHHS, pIBHSHHS
MaTeMaTU4YHOI (P13UKH.

MeTo10 HaBYAIBHOI AWCIUILUIIHA € HaJ@HHS CTYJCHTaM CHUCTEMHUX 3HaHb 3
OCHOB KJIACHYHOT'0 aHaMi3y QYHKIIIH OAHIET JIHCHOT 3MIHHOI.

l'osioBHUMM 3aBAaHHAMHM KypCy € JTOMOITHCS, 100 CTYJAEHTU OBOJIOIIIN
KJIACHYHUMHU METOJJaMi MaTEMAaTUYHOTO aHaIi3y, TCOPETUUHUMHU TTOJIOKEHHSIMU Ta
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OCHOBHMMH 3aCTOCYBAHHSIMHU MAaTEMaTUYHOTO aHaIi3y B PI3SHOMAHITHUX 3aJadax
MaTEeMaTHUKH i MEXaHIKH, iX BUKOPUCTAHHS B TIOJATBIITNX Kypcax 3 MAaTEMAaTHKHU Ta
MEXaHIKH, CIPHUATH PO3BUTKY JIOTIYHOTO Ta aHAJITUYHOTO MHCICHHS CTY/ICHTIB,
JOCTITHUIIBKUX YMiHb, 1HCTPYMCHTAJIBHUX HABUYOK, (OpMyBaTH B HHUX Taki
3arajbHi Ta CreriaabHi KOMIETEHTHOCTI !

- 3IATHICTB 70 a0CTPAKTHOTO MUCJICHHS, aHami3y Ta cuHTe3y (3K-1);

- 3IATHICTh 3aCTOCOBYBATH 3HAHHS y MPAaKTHYHKX cuTyamisx (3K-2);

- 3HaHHS ¥ PO3YMIHHSI MPEIMETHOI 00acTi Ta mpodeciitnoi aisutbHOCTI (3K-3);

- 3JIaTHICTh CIIKYBATHCS JACPKABHOIO MOBOIO SIK YCHO, Tak 1 muchbMOBO (3K-4);

- 3IaTHICTh YYUTHCS 1 OBOJIONIBaTH cydacHUMU 3HaHHSAMU (3K-7);

- 37IATHICTB JI0 MOIIYKY, 0OpOOKH Ta aHami3y iHpopmarlii 3 pizaux mxepen (3K-8);

- 3IATHICTh ipuiiMaTH 00rpyHTOBaHI pinienHs (3K-9);

- 31aTHICTh npaioBatu B komauai (3K-10);

- 3[IaTHICTH TpaitoBati aBToHOMHO (3K-12);

- BHU3HAUYEHICTh 1 HAMOJIETJIMBICTH IOJ0 IIOCTABJICHUX 3aBJaHb 1 B3ATHUX
000B’s3kiB (3K-13);

- 3[1aTHICTh (JOPMYJIIOBATH MPOOJIEMU MAaTEMATUYHO Ta B CUMBOJIBLHIN (hopMi 3
METOIO CIPOIIEHHS iIXHBOTO aHami3y i po3B’sizanus (CK-1);

- 3JIaTHICTh TOJIaBaTU MAaTeMaTH4YHI MIpKYBaHHS Ta BUCHOBKH 3 HUX Y ¢dopwmi,
OPUAATHIN 11 LUIHOBOI ayauTOpii, a TaKkoX aHali3yBaTH Ta OOTrOBOPIOBATH
MaTeMaTUYH1 MIpKyBaHHS 1HIIMX 0C10, 3aTy4eHUX JI0 PO3B’sI3aHHS TI€T camoi 3a/1a4l
(CK-2);

- 3JaTHICTh 3[1MCHIOBATH MIPKYBaHHS Ta BHOKPEMIIIOBATH JIAHIIOKKH
MIPKYBaHb y MaTEMaTUYHUX JIOBEJICHHAX Ha 0a31 aKCIOMaTUYHOTO MiIXO1Y, 8 TAKOXK
PO3TAIIOBYBATH iX Y JIOTTYHY TOCIIIOBHICT, Y TOMY YHCJI BIIPI3HATH OCHOBHI 171€1
BiJ JeTajei i TexHiunux BuKIaaok (CK-3);

- 3/IaTHICTh KOHCTPYIOBaTH (pOopMasbHI JOBEJCHHS 3 aKCIOM Ta MOCTYJATIB i
BIZIPI3HATH TPABOINOII0HI apryMeHTH Bix opmanbHo 6e3norannux (CK-4);

- 3[IaTHICTH 10 KiabKicHOro mucnenus (CK-5);

- 3IaTHICTh PO3POOJISITH 1 AOCIIKYBATU MaTeMaTUYH1 MOJIE1 SIBUII, MPOIECIB
ta cucteM (CK-6);

- 3JIATHICTH JI0 aHAII3y MaTEeMaTUYHUX CTPYKTYp, Y TOMY YHMCII JI0 OLIIHIOBAHHS
OOTPYHTOBAHOCTI ¥ €(EKTUBHOCTI BUKOPHCTOBYBAHMX MAaTEMATHYHUX ITiJIXOJIIB

(CK-8);

! Bignosigno no HoBoi penakuii OcsitHboi mporpamu 111.00.01 Marematuka nepuioro (6akanaBpcbKoro) pisHs
BUILOi OCBITH, 3aTBep/uKeHOi Buenoro panoro YuiBepcurery 27.08.2020 p., mpotokon Ne7, i BBEIEHOIO B IO 3
01.09.2020 p. (naka3 Bix 27.08.2020 p., Ne 434)
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- 3JaTHICTh 3aCTOCOBYBaTHM MaTeMaTH4HI (aKTH, TEOpeMH, METOAUu U
aJITOPUTMH, MAKETH MPOrPaMHOTO 3a0€3MEeUeHHs A0 PO3B’SI3yBaHHS MPUKIATHUX

3aJ1a4 13 Pi3HUX CQep KUTTEAISUTBHOCTI JIIoIUHY ¥ cycrninberBa (CK-11).

3 wmetoro (opMyBaHHS TMPAKTUYHUX YMIHb 1
BUKOPHUCTAHHS 3HAHB 3 PI3HUX TeM HaBYAIbHOI JUCIUTUTIHY i CyMIKHUX JUCIUILIIH

HaBHYO0K KOMIIJIICKCHOI'O

(eemeHTapHa MaTeMmaTHKa, aiarebpa, reoMeTpis) Ta 3acTOCYBaHHS METOJIB
MaTEeMaTUYHOTO aHali3y /10 PO3B’sI3yBaHHs MPUKIAHUX 33J]1ay 3 PI3HUX ranxy3ei, B
TOMY YHCJII 1 HEMaTEMaTUIHUX, MPAKTHYHI 3aHATTSA B 00Cs131 8 roauH (4 TOIUHA —
y HepuoMy cemecTpi i 4 TOAMHU — y JAPYroMy CEMECTpi) MPOBOAATHCS y (dopmi
JabopaTropuux poOiT B LleHTpi kMBOi MaTeMaTHKHU.

Jara ®opma
Tema 3aHATTH PesyabTrarn
MPOBe/IEHHS MPOBeIEHHS
KommerentHocTi™:
3K-1-3, 8, 10, 12;
[ToBHE pOCHiIKEHHS 16-#1 THKIEeHb CK-1, 2, 6, 8, 11.
naboparopHa C
¢GyHKIIT Ta MoOymoBa MIEPIIIOTO o6ora [TpakTH4Hi yMiHHS:
rpadika cemMecTpy p - YMIHHS IPOBOJIUTH TIOBHE
JOCHTIJKeHHsT QYHKIIT 1
Oynysartu ii rpadik
KommereHTHOCTI:
3K-1-3, 8, 10, 12;
e . . CK-1, 2,6, 8, 11.
Onrumi3zariiifi 16-#1 THKIEeHb P
) naboparopHa [TpakTH4Hi yMiHHS:
3a/1a4i MPaKTUYHOTO MEPILIOTO .
} poboTta - YMIHHSI BUKOPHCTOBYBATH
3MICTY CeMeCTpy ) ,
MOX1JHY A0 PO3B’SA3yBaHHS
3a7a4 Ha HalOUIbIIE Ta
HalMEHIIEe 3HAYEHHS
HabGnmxeni metoau 8-11 TIKIeHb 1260DATODHA KommnerentHocTi:
00UYKCIEeHHS JIpyroro patop 3K-1-3, 8, 10, 12;
. . pobota
IHTErpaJiB ceMecTpy CK-1, 2,6, 8, 11.
3acToCcyBaHHS 8- TYOKILCHE KomnerenTHocTI:
IHTEerpatiB OIrlo naboparopHa 3K-1-3, 8, 10, 12;
JI0 pO3B’sI3yBaHHS APYT pobota CK-1, 2, 6, 8, 11.
CeMECTpy
MIPHUKJIATHUX 33149

*BinnmosigHo 10 OcBiTHbOI porpamu 111.00.01 Marematuka nepioro (6akagaBpcbKOro) piBHS
BUIIIOT OCBITH, 3aTBepikeHoi BueHoro panoro YHiBepcurery 23.03.2017 p., mpotokom Ne3, i
BBeeHOo0 B 1iro0 3 01.09.2017 p. (maka3 Bix 26.05.2017 p., Ne 348)
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3. Pe3yabTaTi HABYAHHS 32 N CHUILTIHOKO

Pe3yjabTaTH HaBYaHHA. 3a MiJCyMKaMy BUBYCHHS HABYAIBHOI JUCITUTUTIHU
«MaremaTtndHuiA aHai3 1» CTYACHT Ma€e OBOJIOAITH:

- 3HAaHHSAMHM PO MHOXKHHH, 30KpeEMa, JIMCHUX YKCesl, YUCIOBI MOCHTII0BHOCTI,
TPAHUITI0 YHUCJIOBOI TOCIHIJIOBHOCTI, (YHKIIIO OJHI€T 3MIHHOI, TpaHUIID W
HETePEPBHICTh, NU(epeHITiabHe YUCICHHS QYHKIT O/THI€T 3MIHHO1, HEBU3HAUCHU N
Ta BHU3HAUYCHUU IHTETpalid, HEBJACHI IHTErpajH, YMCIOBI Ta (YHKIIOHAJIbHI,
30KpeMa, CTEIEeHEB1, PSIH;

- YMIHHSMH BHKOHYBAaTH Omeparlii HaJl MHOXMHAMU, TOBOJWTH iX PiBHICTb,
BUKOHYBAaTH oOIepalii 3 MINCHUMH YHCJIaMH, OOYHCIIIOBATH TPAHMII YHCIOBHX
MOCJIJIOBHOCTEH, TpaHulll (YHKIINA, 3°sICOBYBaTH HEMEPEPBHICTh (PYHKIII,
po3B’sA3yBaTH 3ajayi qudepeHIiaJbHOr0 YUCIEeHHS (YHKIII OJiHI€l 3MIHHOI Ta
3aCTOCOBYBATH amapar AUQPEPEHIAIbHOTO YHCICHHS 10 MpaKTHUYHUX 3a]ad
(HaOmkeH1 0O0YMCIICHHS, JOCHIDKCHHS BIaCTHBOCTEH (PYHKIIIM, TOCTIIKEHHS Ha
EeKCTPEMYMH, 3HAXO/KEHHS HaWOUIbIIMX Ta HAWMEHIUUMX 3HayeHb (QyHKIII,
OOYMCIIEHHS TPaHHULb), OOUMCIIIOBATH 1HTETPaI, OOUHMCIIIOBATH Ta JAOCIIHKYBATH
Ha 301KHICTh HEBJIACHI 1HTErpajii, 3aCTOCOBYBATH arapaT 1HTErpajJbHOT0 YHCIECHHS
70 TPUKIAJHUX 3a/1ad, JOCHIHKYBaTH Ha 301KHICTH YMCIIOBI Ta (DYHKIIIOHAJBHI
pSIU, 3HAXOJIUTU PO3BUHEHHS (DYHKIIT B CTENEHEBUN Psifl, 3aCTOCOBYBATH PSIU Y
MPaKTUYHUX 3a/1a4ax;

- 3JaTHICTI0O BHUKOPHUCTOBYBAaTH paIllOHAJIbHI CHOCOOM TIONIYKY Ta
BUKOpPUCTaHHA 1H(OpMalii, BKJIOYAOYU 3aCO0M EJNEeKTPOHHUX 1H(POpMaLIMHUX
MepeX, BUKOPUCTOBYBATH 1H(OpMAIIHI PECYypCH, Y TOMY YHCIII €IEeKTPOHHI, JJIs
moOyI0BH 1 pO3B’SI3aHHS JSIKHNX MaTEMaTHIHUX MOJIEIICH.

TakuM YMHOM BHBYEHHS JUCHUILUIIHU «MaTeMaTHYHUN aHaii3 2», pa3oM 3
IHIIUMK  MaTeMaTUYHUMM JUCHUIUIIHAMH OCBITHBOI Mporpamu, 3abe3nedye
JIOCSITHEHHSI CTYJICHTAMHU TaKUX NPOTPAMHUX Pe3yabTATiB HABYAHHSL!

- 3HaTU OCHOBHI €Tay ICTOPUYHOTO PO3BUTKY MaTEMAaTUYHUX 3HAHD 1 MApaIUTM,
pO3yMiTH cydacHi TeHaeHIii B matemaruii (PH-1);

- 3Hatu OpuHIMOM modus ponens (IPaBWJIO BUBEIEHHS JIOTTYHHUX
BUCIIOBNIIOBaHb) Ta modus tollens (moBemeHHs BiI  CympOTUBHOTO) 1
BUKOPHCTOBYBaTH YMOBH, ()OpPMYJIIOBaHHS, BUCHOBKH, JOBEIACHHS Ta HACIIIKU
MaTeMaTu4HuX TBepkeHb (PH-3);

- pO3yMiTH (yHIAMEHTAJbHy MAaTeMaTUKy Ha piBHI, HEOOXiIHOMY JUIs
JOCSATHEHHS 1HIIUX BUMOT OCBITHBOI iporpamu (PH-4);

- MOSICHIOBAaTU MaTeMaTU4HI KOHIIEMIIiI MOBOIO, 3p03yMUION0 1Jis He(axiBIIB Yy
rany3i matemaruku (PH-7);

Maremarnunuii aganis 1, crien. 111 Maremaruka
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- 3ailcHIOBaTH TpodeciiHy MUCbMOBY W YCHY KOMYHIKaIlll0 YKPaiHCHKOIO
MOBOIO Ta OJiHi€I0 3 iHO3eMHUX MOB (PH-8);

- PO3B’sA3yBaTH 3a7avi MPUIATHUMH MaTeMaTHYHUMHU METOJaMH, MEpPEBIPATH
YMOBH BUKOHAHHS MAaTEMaTUYHHX TBEPIKEHb, KOPEKTHO TIEPEHOCHTH YMOBH Ta
TBEPPKCHHS Ha HOBI KJIaCH 00’ €KTiB, 3HAXOJIUTH U aHAIII3yBaTH BIATIOBITHOCTI MIXK
IIOCTaBJICHOIO 3a1a4cio i BigomMumu moaessimu (PH-10);

- pO3B’sA3yBaTH KOHKPETHI MaTeMaTHU4Hl 3aaadi, SKi c)opMynIbOBaHO Y
dbopmaiizoBaHOMY BHWTJISII; 3MIMCHIOBATH 0a30Bi MEPETBOPEHHS MaTEMaTHYHUX
moneneit (PH-11);

- 3HaTH TEOPETUYHI OCHOBHU 1 3aCTOCOBYBATH METOAM MATEMAaTUYHOTO aHATI3y
JUTS TOoCTipKeHHs QyHKIINA onHiel aificHoi 3mMinnoi (PH-13);

- yMitd (popmarizyBaTd 3ajadl MEBHOI MPEAMETHOI ranysi, GopMyIroBaTH iX
MaTeMaTU4YHy TIOCTAaHOBKY Ta oOOWUpaTH palliOHAJbHUNA METOJ Ta ajJrOpUTM
supimenns (PH-21).

Maremarnunuii aganis 1, crien. 111 Maremaruka
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4. CTpyKTypa HaBYAJbHOI JUCHMUILTIHA

Po3noais roann
MI’K BHIaMH PoOOIT

o AyauTopHAa s
HasBu 3MicToBMX MOy 1iB, TEM = - =
2| =| 585 | &
> §| 58| ¢
S| 2% | 2
=] E s @)
Cemectp 1.
3micToBuii MoayJb 1. Beryn 10 ananizy
Tema 1. | ExemenTu Teopii MHOXKHMH Ta JiiicHl yncia | 18 |8 4 6
Tema 2. | @yHKil 14 |4 4 6
Tema 3. | 'paHuIlg 9uCI0BOI MOCTITOBHOCTI 22 |6 8 8
Tema 4. | ['panuis 1 HemepepBHICTh PYHKINT 20 |6 8 6
MonyJibHUI KOHTPOJIb 6
Pazom |80 [24 |24 | 26
3micToBuii MoayJib 2. /IludepennianbHe ynciaeHHs: PyHKIII OQHi€l 3MiHHOL
Tema 5. Hogmgg 1 audepenmian (QyHKIIT OJHIET o8 |8 10 10
3MIHHO]
Tema 6. | 3actocyBaHHS MOXiTHOI 36 |8 6/4* 18
MoaynpHHI KOHTPOIIb 6
Pazom |70 |16 |20 | 28
CemectpoBuii KOHTPOJb | 30
Pazom 3a Cemectp 1180 |40 |44 | 54
Cemectp 2
3microBuii MoayJib 3. IHTerpajbHe YncjaeHHs GyHKIII 0OHI€l 3MiHHOI
Tema 7. | HeBu3naueHuit inTerpai 32 |8 12 12
Tema 8. | Busnauenwuii interpain ta oro 3 |8 8/4* 12
3aCTOCYBaHHS
MoaynbpHUN KOHTPOJIb 6
Pazom |70 [16 |24 | 24
3micTroBuii MoayJb 4. Psaau
Tema 9. | Yucnosi psau 22 |8 6 8
Tema 10 | dyHKIIOHAIBHI TTOCIIIOBHOCTI Ta PSIIN.
. 24 |8 8 8
CreneHeBuii psn
MoaysibHUI KOHTPOJIb 4
Paszom |50 [16 |14 |16
CemecTpoBuii KOHTPOJIb | 30
Pa3zom 3a Cemectp 2 | 150 |32 | 38 40
Ycvozo 3a nasuanvnum nnanom | 330 | 72 | 82 124

* T1o 4 roAMHN MPAKTUYHUX 3aHATH Y KOKHOMY CEMECTpi MPOBOAATHCS Y (opMi TabOpaTOPpHUX

poOit B LleHTpi )KMBOI MaTeMaTHUKH.

Maremarnunuii aganis 1, crien. 111 Maremaruka
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5. IIporpama HaBYAJBLHOI IUCHUILIIHA
3micTroBuii Moayab 1. Beryn no anasnisy

Tema 1. EreMeHTH Teopii MHOKHMH Ta JilicHI YHc/Ia
[TonsTTs mpo MHOXMHY. Ormeparlii Hal MHOXXKUHAMU. J[OTOBHEHHST MHOXUH.

3akoHu aBoictocTi. JlekapTiB 1oOyToKk MHOXUH. [ligMHOXMHA. PiBHI MHOXUHHU.
ExBiBasieHTHI MHOXXWHH. BlacTHBOCTI BIIHOLIEHHS €KBIBAJEHTHOCTI. YMCIIOBI
MHOXMHHA. MHOXUHU HaTypallbHUX, IUIMX, pallloHAJIBHUX 4YHCeN. 3agada Mpo
BUMIpIOBaHHA BiApi3KiB. O3HaueHHs ippaiioHanbHOro uwucna. JlificHl 4wuca.
BrnactuBoCcTI MHOKMHM MIMCHUX YKcel. BiImoBigHICTE MK MHOKHHOIO TOYOK
YHICIIOBOI MPSAMOT 1 MHOKMHOIO BCIiX AliicHUX uncen. Teopema Kantopa mpo cTsokHy
CUCTEMY BKJIQJICHUX BIJpi3KiB. Mopaynb pgidicHoro uucna. Jlii Hax giicHUMU
guciaaMu. Mexi YucI0BUX MHOXKHUH. | paHMYHA TOYKa MHOXKHHH.

Tema 2. @yHkumii
3aranpHe MOHATTSA BioOpaxeHHs ado pynkirii. O6pa3 Ta mpoodpas. Criocodu

3ananns ¢yHkiii. [TorsatTs obopotHocTi Pynkiii. Kpurepiit o6opotHocTi. [ilicHa
dbynkuis aiicHoi 3MiHHOL. ['padik dynkimii. O3HaueHHs obepHeHOl GyHKINT Ta
cynepno3uiiii QyHkuiii. OCHOBHI Kj1acu (PyHKIIM (0OMeXeHi, MOHOTOHHI, TapHi,
HenapHi, nepiognyi). Enementapui @yunkuii. [lapamerpruune 3aganns GyHKIii.

Tema 3. I'panuuss YuCI0BOI MOCTIJOBHOCTI
YuciioBa MOCHIIOBHICTh SIK (DYHKIIISI HATYpajJbHOTO aprymMeHTy. O3HaueHHs

TPAHUINl YHUCIOBOI TOCTIOBHOCTI. BracTuBocTi 30DKHHMX ITOCIIJOBHOCTEH.
HeckiHueHHO Maii 1 HECKIHYCHHO BEJIMKI MOCIIIOBHOCTI. TeopemMu Mpo TpaHMIL.
['paruns MoHOoTOHHOI TocHigoBHOCTI. Yumcnmo e. IliamocmimoBHOCTI. YacTKoBI
rpanuui. Teopema bonbrano-Beiepmtpaca. dyHaameHTanbHl MOCHIIOBHOCTI Ta
kputepiit Komri 301KHOCTI MOCHIAOBHOCTI.

Tema 4. I'panuns i HenmepepBHicTh GyHKIIT

I'panuust ¢QyHkii Ha HecKiHYeHHOCTI. ['paHuusg ¢QyHKUII B TOYII.
PiBHOCUIBbHICTh O3HadyeHb 3a Kol 1 3a ['eitne. BrmactuBocTi yHKIii, sxa mae
rpanuiio B Touii. OcHOBHI Teopemu mpo rpanutli. Kpurepiii Komri icHyBaHHS
rpanuii  QyHKOiT B Toumi. ['paHuisi MO MHOXHWHI, OJHOCTOPOHHI TpaHUII.
HeckinuenHo Mani 1 HecKiHYeHHO Benuki (QyHKIii. [TopiBHSIHHS HECKIHYECHHO
Manux. EKBIBaJIeHTHI HECKIHUEHHO MaJji. Baxknusi rpanuni. ['panuiis 1 acuMnrotu
KpuBoi. O3HaueHHd HenepepBHOI B Toull (GyHKUii. BrmactuBocti QyHKIIH,
HEIMEepepBHUX B TOYL, ONepalli HajJ HENepepBHUMHU B TOUL (YHKUIAMH. TOUKH
po3puBy 1 ix Kimacudikamis. TOYKH pO3pUBY MOHOTOHHOI (yYHKINi, yMOBa
HermepepBHOCTI MOHOTOHHOI QYyHKIT. [ToHATTS HemepepBHOT QYHKINT HA MHOXKHHI.
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BrnactuBocti (yHKIINA, HEmepepBHUX Ha BIAPI3KY Ta JEsAKI iX 3aCTOCYBaHHS.
PiBHOMipHa HemepepBHiCcTh. HemepepBHICTh eleMeHTapHUX (PYHKIIIH.

3micToBHMiA MOYJIB 2.
JAundepenuianbHe YucjaeHHA PyHKIIT OHI€T 3MIHHOT

Tema 5. Iloxigna i niudepenuian gyHkuii oaHi€l 3MiHHOT

3aiayi, 110 MPUBOJAATH /10 MOHATTS MOX1AHO1. O3HaYeHHS MOX1HOT (PYHKIIIT B
Touri. MexaHIUHMM Ta TeoMeTpuuHuil 3wmicT. [loHATTS audepeHiiiioBaHOCTI
¢yHkIii B Toumi Ta JudepeHIiroBaHHSA. 3B’SI30K AHQEPEHIIHOBHOCTI 3
HenepepBHIicTIO QyHKii. Kpurepit mudepenuiiioBHocti. udepenmian, ioro
reoMeTpuyHuil 3micT. Dopmysia HECKIHUEHHO MajluX MPUPOCTIB. [HBapiaHTHICTH
dbopmu audepenmiana. dudepenmiiioBHicTe Ha mpomixkky. [loxigHI OCHOBHUX
eneMeHTapHux (QyHKIiA. Tabmuis noxigHuX Ta mpaBwia AUdEpeHIIIOBaHHS.
[ToximHa ckmamHoOi Ta oOepHEHOi (yHKII. JorapudMiuHe IUdEpPEHIIFOBAHHS.
HudepeniitoBanuss mapaMeTpuyHo 3agaHux (GyHkmii. OCHOBHI TeopeMu
nudepeHIiaapHoro yncnenHs: teopemu depma, Posuts, Jlarpanxka 1 Kommi. [ToxinHi
1 mudepenmiany Bumux nopsaki. @opmyna Jleiouina. ®opmyna Teitnopa s
MHorowieHa 1 opmyna Teisiopa 13 3aMUIIKOBUM uieHOM y Gopmi [leano 1y popmi
Jlarpanxa.

Tema 6. 3acTocyBaHHSA NMOXiAHOT
[Tpuknaam 3acToCyBaHHS OCHOBHHX TeOpeM AU(DEPEHIATbHOTO YHCIICHHS.

3actocyBaHHa naudepeHiiana B Teopli 1 MNPaKTUIN HAOMKEHUX OOYMCIICHB.
[IpaBuna Jlomitansi, po3KpUTTs HeBU3HAueHOCTeH. Kputepiit cramocti (yHKITII.
JlocnikeHHsT MOHOTOHHOCTI (DyHKII 32 JOMOMOIOK MNOXigHUX. EkcTpemymu
¢GyHKuii, HEOOXiJHI 1 JOCTAaTHI YMOBM €KCTpeMyMy. 3ajaadl Ha HauOuIbIIe 1
HaliMeHIue 3HayeHHs ¢QyHkuii. HampsMu omykJIOCTI 1 TOYKH NEPEruHy KPHUBOI.
CxeMa noBHOT0 JIOCHIIKEeHHs PYHKIIT 1 noOyAoBa rpadika.

3MmicToBuit MOaYJIb 3.
InTerpajsbHe ynciaeHHst QyHKUil 0OAHi€l 3SMiHHOT

Tema 7. HeBu3HaueHn iHTEerpai
[Tonsittss mepBicHoi. OcCHOBHA BIACTHBICTH mepBicHOI. HeBuzHaueHMI

iHTerpan, BiIAacTUBOCTI. Teopema mpo cepeaHe. Tabiuilsi OCHOBHUX I1HTErpaliB.
OCHOBHI MeTOau IHTEerpyBaHHS. I[HTerpyBaHHS palliOHANbHUX  (DYHKIIH.
[HTerpyBanHsi ippaimioHanbHUX (QYHKIINA, migcTaHoBku FEilnepa, mnigcTaHOBKU
YeOuiena. [HTerpyBaHHs TPUTOHOMETPUYHUX (PYHKIIIHA.
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Tema 8. BuzHauenuii inTerpaJ rta iioro 3acToCyBaHHS
[Tnoma xkpuBomiHiiHOI Tpanerii. BusHauenuil iHTerpan i HeoOXigHa yMOBa

ioro icayBannsa. Cymu JlapOy Ta ix BnactuBocti. Kputepiii iHTerpoBaHocTi QyHKINT
3a PimanoMm. Knacu inTerpoBanux (QpyHkIiiid. BiacTuBOCTI BU3HAYEHOTO 1HTErpara.
[HTEerpan i3 3MIHHOIO BEpXHBOIO Mexer iHTerpyBanHs. ®opmymna HeioToHa-
JleitbHina. 3amMiHa 3MIHHOI Y BU3HAYEHOMY IHTETpalli Ta IHTErpyBaHHSA YaCTUHAMM.
Hesnacui interpamu 1 ta Il pomiB. 3acTocyBaHHS BHU3HAYE€HOrO IHTErpaia B
reometpii Ta ¢izuii. Teopemu ['ynpaina.

3micToBuii Mmoayan 4. Psaam

Tema 9. Uucsosi paan
O3HaueHHs YMCIIOBOTO psAy, 301KHOCTI, CyMHU. 3ainumiok psay. HeoOxinHa

ymoBa 300KkHOCTI. [Ipuknaau. ExemenTtapni BiaacTuBOCTI 301kHUX psaiB. [lonatHi
panu, Kpurtepid 30DbkHOCTI. JlocTtaTHi o03HaKM 301KHOCTI JOJATHUX PSIIIB:
nopiBHsaHHSA, [lanamGepa, Komr, iHTerpanbHa o3naka Ko, 3HaKO3MIHHUN psI,
o3Haka Jleitbnina. Psyuu 3 qoBUIbHUME usieHaMU. AOCOTIOTHA Ta YMOBHA 3015KHICTb.
BnactuBocTi aOCOMIOTHO Ta YMOBHO 30DKHUX psiaiB. O3nHaku [lipixie ta AGens
301KHOCTI PSiAIB 3 NOBUIBHUMU ujieHaMu. J[oOyTok psaniB 3a Kom. Teopema npo
JOOYTOK JIBOX a0COJIFOTHO 301KHUX PSIIB.

Tema 10. @yHKUioHAJBHI MOCTIA0BHOCTI Ta psaau. CTeneHeBuH psj
[TousTTss (YHKIIOHATBHOI TOCHIIOBHOCTI Ta (DYHKIIIOHATBHOTO PAIY.

PiBHOMIpHa 30DKHICTH (QyHKIIOHANBbHOI TocaigoBHOCTI. Kpurepin Ko
piBHOMIpHOi 301kHOCTI. PiBHOMIpHaA 301KHICTH (DYHKIIIOHAJIBHOTO DSy, O3HAKa
Beiiepmtpacca. BnactuBocTi piBHOMIPHO 30DKHUX (DYHKI[IOHAJIBHUX PSIiB.
Crenenesi psau. Paniyc, iHTepBai, 0061acTb 301)KHOCTI cTeneHeBoro psay. Teopema
Komri-Agamapa. BnactuBocti creneneBoro psiay. Psag Teiinmopa. Po3BuHeHHS
enemeHTapHux (yHkIid B psang Telnopa. HaOnvkeHi 00YUCIEHHS 3 JIOMOMOTOIO

PSIIB.
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6. KoHTpoJb HABYAJBLHUX I0CATHEHD
6.1. Cuctema o1[iHIOBAHHS HABYAJBLHUX I0CSITHEHb CTY/I€HTIB

Hepumii cemectp

3M 1 3M 2
< =] =]
Bu i : 2% ., | 23| s, | B2
U JifJILHOCTI CTY/IeHTA E l-.; : % E % e % E %, 5
273 25 | 23 | 2§ | &%
BiaBigyBaHHs K1 1 12 12 8 8
BiaBigyBaHHS PaKTUYHUX 3aHATH 1 12 12 10 10
Po6oTa Ha TPaKTUYHOMY 3aHSTTI 10 1* 10 1* 10
[Ipaktuune 3aHgTTS y hopMmi 10 - - 2 20
nabopaTopHOi poO6OTH (B TOMY YHUCITI
JIOMYCK, BAKOHAHHSI, 3aXHUCT)
Jomariias po3paxyHKoBO-TpadiuHa 30 - - 1 30
po6ota (IH/I3)
BukoHaHHsI MOTyIbHOT pOOOTH 25 1 25 1 25
KonokBiym 30 1 30 - -
Pazom - 89 - 103
MakcumanbHa KiJIbKICTh 0ajiiB 192
Pospaxynok koedimenTa: 60:192=0,313 192x0,313+40=100 GaxniB

* Ha mpakTHYHOMY 3aHSTTI OLIHIOETHCS yCHA a00 / Ta MHCHMOBA BiJIMOBi/Ib, yPaXOBYETHCS TAKOK
BUKOHAHHS JOMAIIHBOTO 3aBJIaHHs. 3a KOXXHHMH 3MICTOBMH MOJYJb CTYIEHT MOXE OTpUMAaTu
MakcuMaiabHO 10 OamiB 1 1e uncio OamiB € cepepHiM apuGMETHUYHUM (OKPYIJIEHUM JI0 LIJIOro)
0aniB, OTpMMaHUX Ha TUX MPAKTUUYHUX 3aHATTAX JAHOTO 3MICTOBOIO MOAYJs, A€ BiH OyB
ONMUTaHUM 1 omiHeHuH. SKuo 1ei cepenHiit apuPpMETHYHUN MMOKA3HUK MEHIIMH, HIXK 6 OaliB,
CTYJEHT MAa€ BIJIMOBIAHI TEMU MOAYJS ONPALOBATH 1 B IHAMBIAYAJIbHOMY MOPSAKY 31aTH
BUKJIaJ[auy; 1HIIMMHU BUJAMH poOIT Oaii HE KOMIIEHCYIOThCSI.
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JApyrui cemectp

3M 3 3M 4
FE T 2%
Buj aissibHOCTI cTy1eHTa E 3 E E E § ‘; E 5 § ‘;
BiaBinyBaHHS JIEKIIiM 1 8 8 8
BinBigyBaHHS NPaKTUIHUX 3aHITH 1 12 12 7
Po6oTa Ha MPaKTUYHOMY 3aHATTI 10 1* 10 1* 10
[TpakTrune 3aHATTS Y hopmi 10 2 20 - -
nabopatopHOi poOOTH (B TOMY UMCII
JIOMYCK, BAKOHAHHSI, 3aXHUCT)
Jomariias po3paxyHKoOBO-TpadiuHa 30 - - 1 30
po6ota (IH/3)
BukxonanHust MoynbHOT pob0TH 25 1 25 1 25
KonokBiym 30 1 30 - -
Pazom - 105 - 80
MakcuMalibHa KUTbKICTH OalliB 185
Pospaxynok koedimienTa: 60:185=0,32 185x0,32+40=100 GaniB

* Ha mpakTHYHOMY 3aHSTTI OLIHIOETHCS yCHA a00 / Ta MHCHMOBA Bi/MOBi/Ib, yPAXOBYETHCS TAKOK
BUKOHAHHS JOMAIIHBOTO 3aBJaHHs. 3a KOXHHUH 3MICTOBUH MOJYJb CTYJIEHT MOXXE OTPHUMAaTH
MakcuMmainbHO 10 GaiiB 1 11e uncio 6aliB € cepeHIM apudMETHIHUM (OKPYTIECHUM JI0 II1JIOTO)
0aniB, OTpMMaHUX Ha TUX MPAKTUUYHUX 3aHATTAX JAHOTO 3MICTOBOIO MOAYJsA, A€ BiH OyB
ONUTAHUHU 1 OIiHEHUH. SIKIo Lel cepeaHil apu@MeTHUUHUI MOKa3HUK MEHLINH, HIX 6 Oanis,
CTYACHT MAae€ BIAMOBIJHI TeMHM MOAYJS ONPAIIOBAaTH 1 B I1HAMBIAYaJIbHOMY HOPSAKY 3/1aTH
BUKJIaJ[auy; IHIIUMHU BUJAMH poOIT Oaii HE KOMIIEHCYIOThCSI.

3aBgaHHs Il CaMOCTIHHOI pOOOTHM B TMO03aayJUTOPHUN Yac AArOThCA
CTYJI€HTaM Ha KOKHOMY MPAaKTUYHOMY 3aHSTTI 1 CKJIANAIOThCS 3 JBOX YacTHH:
TEOpETUYHA MIJrOTOBKA Ta PO3B’SI3yBAHHS 3a/1a4.

TeopeTnuHa MiArOTOBKA Iepeadavyae OMpalfoBaHHsS KOHCHIEKTY JICKIIM Ta
PEKOMEHI0BAaHO1 JIEKTOPOM JIITEpaTypH, YHACIHIJIOK YOTO CTYJIEHT Ma€ YCBITIOMHUTH,
MOXKJIMBO, 3’SCyBaTH TEOMETpUYHUU ((PI3MYHUN, EKOHOMIYHUN TOIIO) 3MICT 1
3araM’sITaTH OCHOBHI IMOHSATTS, (PaKTH Ta TBEPJKEHHS, HABUUTHUCS JOBOIAUTH Ti
(daxkTu (TBEpKEHHS), NOBEACHHS SIKMX € 000B’SI3KOBUM, CAaMOCTIHHO BIJTBOPUTH
HaBEJICHI PO3B’sI3aHHS 3a/1a4, BUKOHATHU (MOYJIMBI) 1HILI PEKOMEHAAIIIT Ta 3aBAaHHS
JIEKTOpPA 1010 ONPALFOBAHHS TEOPETUYHOT0 MaTepiany (HanpuKiaa, CaMOCTIHO 3a
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HiAPYYHUKOM OMPALIOBaTH MEBHUM MaTepian 1 3p0OUTH KOHCIEKT; MOBTOPUTH 32
MIKITBHAR KYPC MaTeMaTHKH eJIeMEHTapHI (PyHKIIIT TOIIIO).

[IpommoHOBaHI Ha JOMAIIIHE 3aBAAaHHS 3a7adi 1 BOpPaBH TMPU3HAYCHI IS
3aKpIIJICHHS HA0yTUX Ha MIPAKTUYHOMY 3aHSATTI 3 TaHOT TEMH YMiHb 1 HaBUYOK. [Ipu
pO3B’sA3yBaHHI 3aJa4 1 BIPaB MOKHA KOPUCTYBATUCS APYKOBAHUMHM MOCIOHUKAMH,
MartepiaiamMu JIEKI[ii, TMONepeAHbOr0 MPAKTHYHOIO 3aHSITTS,  OOrOBOPIOBATH
pO3B’s3aHHSL 3 OJHOTPYNHUKAMH, a, Yy pa3l HEoOXiJHOCTI, 3BEpHYTHUCS 3a
KOHCYJIbTAIIIEI0 10 BUKJIa1a4a.

BukoHaHHS AJOMaIIHBOTO 3aBJAHHS, SIK TMPABUIIO, OKPEMO HE OIIIHIOETHCS, a
NEPEBIPAETHCSA HA YEPTOBOMY MPAKTUYHOMY 3aHSTTI 1 OI[IHKA 32 MOr0 BUKOHAHHS
MOke OyTHM BpaxoBaHa IPU BHUCTABJICHHI OIIIHKKA 3a POOOTY HAa NPAKTUYHOMY
3aHSTTI.

3aBAaHHs MM033aayJUTOPHUX PO3PAXYHKOBO-rpadiuHux podit (1o oaHiil y
KOXXHOMY CEMECTp1) € IHANBIyal130BaHUMU; IX BUKOHAHHS OIIHIOEThCs 30 Oamamu
(MakcMMalibHa KUIBKICTh OQJliB 32 KOKHY 33Jady BKa3aHa y 3aBJaHH1). 3aBJaHHs
PI'P Busiae cTyieHTaM BHKJIa/1a4d HA IEPIIOMY B CEMECTP1 MPAKTUYHOMY 3aHSTTI.3a
YMOBHU OTPUMAaHHs MeHIIe, HixX 18 0aiB, po3paxyHKoBo-rpadiuHa podoTa Mae 0yTu
BUKOHAHa MOBTOPHO 3a 1HIIMMU 3aBJIaHHSAMU.

VY nepmomMy cemecTpi NependauyeHuil KOJIOKBiyM 3a TEOpETUYHUM
MaTepiajioM Mepiioro (3 ABOX) 3MICTOBUX MoaydiB. Ha KonoOkBiymi CTyAeHT Mae
MPOJIEMOHCTPYBATU 3HAHHS W PO3YMIHHS TMOHATH, (PAKTIB Ta yYMIHHS JOBOIUTH
nepeadayeHi mporpamor0 TeopeMu. MakcUMallbHO MOXJIMBA KUIBKICTh OaiiB 3a
BIJINOBIJIb Ha KOJIOKBIyM1 — 30: 3HaHHS MOHATH (YMIHHA C(HOPMYJITIOBATH O3HAYEHHS,
po3yMiHHSA 3MicTy NOHATTSA) — 10 OaniB; 3HaHHS (akTiB (YMIHHS (POpMYIIOBATH
TEOpEMH, 3amucaTh (OpMYJH; 3/aTHICTh MOSACHUTU iX CYTh: JAaTH T'€OMETPUUHY
IHTEpIpEeTaIlilo, HABECTH KOHTpHpHKIaa Tomo) — 10 OamiB; yMiHHS JOBECTU
3anpornoHoBany Teopemy — 10 G6amiB. 3a yMOBU OTpUMaHHs MeHIIe, HIX 18 Oanis,
KOJIOKBIYM Ma€ OyTH CKJIQJIEHU TTOBTOPHO.

IIpumipHi BapiaHTH pO3paxyHKOBO-rpagivyHUX poOiT
Ilepwuii cemecmp

1. 3HaliT TOuKHM pO3pUBY (PYHKIIT Ta 3’ ICYyBaTH iX XapakTep:
1 —2X, Ko -0 < X<0;

a) y=114+x; 6) y=14 x?+1, sxmo 0<Xx<1;
2, Ko 1 < X < oo,
(3 6aym)
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) d

2. 3HalTH NOX1AHY d—y:
X

a) y=1g3x-3x; 0) y=arccos\/§; B) y:exz+1;

3
r) y:m(g—xj; hy) Y=(arCtg3x)X2; e) y:(1+tgzx)eam92x.

(6 0auxiB)

3. OGuucnutu rpasuio lim Hﬂ

(T C€OS3X
6

(2 6aan)

4. IlpoBecTr MOBHE AOCTIIKEHHS (PYHKIII 1 OOy IyBaTH 1i rpadik:

a) y= In(x2 +4x+5); 6) y=2-3/x-1.

(8 6auiB)

5. IloTpibHO BHKONATH AMY KOHI4YHOI (hopMH (BOPOHKY) 3 TBIpHOIO d =3M.
[Ipu sikiit ranbuHi 06’ €M BOPOHKU OyJ1e HAUOIBIINM?

(3 6aym)
6. 3HaiiTi HaOMMKeHe 3HAYCHHS (YHKIIIT:
y = —2x+1)x? -3} mpn x=2,003.
(2 6aam)
. dy. d? . x=Int,
7. 3naiitn —=; PR SKIIO0 (YHKITIS 3a7aHa MapaMeTPUIHO: (m
X y=t".
(2 6aam)

8. 3HalTH METOIOM IOTUYHHX 1 METOJIOM XOP/I HaOIMKEHE 3HaYCHHS KOPEHIB
piBHsHHA X° 42X —11=0, BHKOPHUCTOBYIOYM IIPOrpaMHe 3abe3NedeHHs
Microsoft Excel.

(4 6a1m)

Jlpyauii cemecmp

1. OOuucnuTH IHTETpaT:

a) [(@-1fxdx; 6) [x-2%dx;

x2 +1
®) Ix(><+1)(x—1)OIX
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dx 3. dx
r) |———=; m) |cos”xsinxdx; e) :
jl-!-\/; I '[(x+1)\/x2+x+l

2. 3naiti Twionry (dirypm, OOMEXKEHOi Biccro abcmuc 1 JHIAMH
y=arcsinx i y=arccos X.

3. 3HalTU TUIONIYy MOBEPXHI, YTBOPEHOI OOEPTAHHSIM JYyI'M TaHTEHCOIIH

y =tg X Bix Touku (0; 0) 10 TOUKH (% 1) HABKOJIO OC1 abcIuc.

4. 3HaliTH CTaTU4YHI MOMEHTU (GIrypu, OoOMEKEHOI KpPUBOIO Y =+/X—2,
BicCIO abcIHC Ta MPsIMOI0 X = 3, BIZIHOCHO OC1 a0cIuc.

W3
+1dx

5. JlocniguTy Ha 301KHICTb IHTETpa: a) j
1
6. BuxopuctoByroun mporpamuHe 3abe3nedueHHs Microsoft Excel, 3a

. X
dbopmyroro Cimricona (mpu N=10) obuucautu HabmmxeHo IN10 = I— Ta
X
1
OLIIHUTH MOXUOKY HAOJIMKEHHS.

1. I[ocnim/m/l p;mn Ha 301KHICTD:

Inn 1) 2n-1
© (x —1)*" 4" (x +1)"
8. 3maiiTi 007acTh 301KHOCTI PAIY: Q) Z(X—;)n, 0) Z%
n=1 N- n=1

Maxkcumanvna KiibKicmo 0aiie 3a 00He 3a60aHHA — 2.

Temu / nuTaHHs, 110 BUHOCATHCH HA KOJIOKBIyM — mepiumi cemecTp

1. ITloHATTS MHOXXHWHM, WIAMHOXHHU. J[ii Hajg MHOXWHAMH, 3aKOHH
JIBOICTOCT1, JIEKapTiB JOOYTOK MHOXHWH. EKBIBaJICHTHICT MHOXHWH. PIiBHICTB
MHOHH.

2. 3aranpHe TOHATTS BimoOpakeHHs abo (QyHKINI, MOHATTS 00pa3y Ta
mpoooOpazy, obepHeHoi GhyHKIi, cynepno3uilii GyHKIii, rpadika GyHKII.

3. 3aymaya npo BUMIPIOBAHHS JIOBKHWHU BiJpi3Ka, 03HAYCHHS 1ppaIlioHAIbHOTO
YuCia, 03HAYEHHS JIHCHOTO YHCIIA.

4. BnacTUBOCTI MHOXKWHU JIACHUX YHCETI.

5. YucnoBa npsma 1 KoopauHatu Touyok. Teopema KanTtopa mpo BKIaneHi
BIJIP13KHU.
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6. [lopiBHSHHS AIMCHUX 4YHCEN, O3HAYEHHSA apu(METUUYHUX OIepaliil Haj
MIACHUMU YUCIIAMHU.

7. O3HaueHHS TOYHOI BEPXHBOI 1 TOUHOT HMYKHBOI MEXK1 YUCIOBOT MHOKHHH,
TeopeMa Mpo XapaKTEePU3aIliI0 TOUHUX MEX, TEOpeMa MPO ICHYBaHHSI TOUHUX MEK.

8. O3HaueHHs TpaHMI MOCIIJOBHOCTI, T€OpeMa MpO €AMHICTh TPaHMHII],
TeopeMa IMpo 0OMEKEHICTh 301KHOT MOCIIIIOBHOCTI.

9. Teopema mpo Tpu MOCIIIIOBHOCTI, TeOpeMa Mpo aprudMeTHUHI onieparii Haj
301>KHUMU ITOCJI1JOBHOCTIMH.

10. [ToHATTS MOHOTOHHOI MOCJIIIOBHOCTI 1 TeOpeMa PO iICHYBaHHS T'PaHUIII
MOHOTOHHOT MOCJIITOBHOCTI, YUCJIO e.

11. ITiAmocmiIOBHOCTI, YaCTKOBI T'PAHUIl MOCTIJOBHOCTI, BEPXHS 1 HIDKHS
TpaHUIll TOCTIAOBHOCTI, TeOpeMa Mpo iICHYBaHHS MOHOTOHHOI MIAMOCITIIOBHOCTI.

12. O3naueHHs PpyHIaMEHTaIbHOI NOCIIOBHOCTI Ta Kputepiid Komii.

13. O3HaueHHs rpanuni QyHKIIT B Toull (Ha HeCKIHYeHHOCTi) 3a Komi 1 3a
['eitne, Teopema po piBHOCHIBHICTH 03HaueHb Ko 1 ['eiiHe.

14. OnHocTopoHH1 rpanuii, kputepiii Ko icHyBaHHs rpanuii (yHKII B
TOYIII.

15. O3HayeHHs1 €KBIBaJIEHTHOCTI HECKIHUEHHO MaJIUX, O3HAYEHHS MOPSJIKY
oJiHI€1 (PyHKIIIT BITHOCHO APYTOi.

16. O3HaueHHs HernepepBHOI PYHKINT B TOYII 1 HA MHOXHUHI, TEOPEMHU TIPO
apu(MeTHYHI orepalii HaJ] HemepepBHUMH (PYHKITISIMU.

17. TeopemMa TmpO HENEPEPBHICTH CYMNEPIO3UINi, MpPO ICHYBaHHSA 1
HETepEePBHICTh 00EPHEHOT (PYHKIITI].

18. BacTuBOCTI HENMEPEPBHUX HA BIJIPI3KY (PYHKITIH.

19. Touku po3puBiB (PyHKIIT 1 iX Kiacudikauis, TeopemMa Mpo pPO3PUBU
MOHOTOHHOT (DyHKIIII.

20. TeopeMa npo HENMEPEPBHICTH €JIEMEHTAPHUX (QYHKITIH.

6.3. ®opmu mNpoBedeHHSI MOJIYJIbHOI0 KOHTPOJIW Ta KpuUTepii
OI[iHIOBAHHS

MoaynbHU KOHTPOJIb MPOBOJIUTHCA Y (hOPMiI KOHTPOJIBHOI poOOTH Ta / 200
TecTyBaHHs B cucteMi Moodle 1 otiHroeThest 25 6anamu. KibKicTh 6aiiB 3a KOXKHY
3amauy (BIOpaBy, MHUTAaHHS) BKazaHa OE3MOCEPENHbO Yy 3aBAaHHI. 3a YMOBH
OTPUMAaHHS MEHIIIe, HiXk 15 O6aiB, KOHTPOJIbHA pOOOTAa BUKOHYETHCS TIOBTOPHO.

6.4. ®opMu TNpOBedeHHS CEMECTPOBOr0 KOHTPOJII Ta Kputepii
OLIHIOBAHHS
dopMOI0 MiJICYMKOBOT'O KOHTPOJIIO Y KOKHOMY CEMECTPl € eK3aMeH, KU

IPOBOJUTHCA Y MUCbMOBIH dopmi. Ex3amenariiiina orinka B 6aiax (MakCUMaJIbHO
100 6amniB) € cyMOI0 pe3ynbTaTy MOTOYHOIO KOHTPOJIIO 3a ceMecTp (60 OamiB) Ta
BiAMmoBiAl Ha ek3ameHi (40 OamiB). Ex3amenariiiamii OileT MICTUTh 4 NHTaHHS
(3aBmanHs). TeopeTHyHMX TWTaHb y OLIETI JBa, OJHE 13 fAKUX IMepeadadae
3’SCyBaHHsI 3MICTy II€BHOTO TOHSTTS, a JAPYre — JOBEICHHS MEBHOTO (HaKTy.
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[TpakTruHi 3aBHaHHs — 3amadi (BIpaBu), IO OJHIN 13 KOKHOTO 3 JIBOX 3MICTOBHX
MOAYJIiB. BinmoBigs Ha KOXHE 13 3amuTaHb / 3aBAaHb OijieTa OmiHIOEThCs 3a 10-
OaJIbHOIO IIKAJIOKO (JIUB. HIKYE).

10-0ajpHA HIKAJIA OLIHIOBAHHSA

K”gI’K}CT" 3HaueHHs OMIHKH (XapaKTepUCTHKA BianoBii)
aJiiB

Biaminauit piBeHb 3HaHD (YMiHB), BIAMOBIIH TOBHA, BAYCPITHA
10 1 1oCTaTHLO OOTPYHTOBAHA 3, MOKJIUBUMU, HE3HAYHUMHU
HEeJ0TIKaMu

JlocTaTHHO BUCOKHI pIBEHb 3HAHB (YMIiHbB), BIAOBIAL O€3
9 CYTTEBUX (TPyOHX) MMOMHUJIOK, ajie He MICTUTh TOBHUX
OOTpyHTYBaHb

B ninomy nobpuii piBeHb 3HaHb (YMIHb), BIINIOB1/Ib MICTUTh
HE3HAYHY KUJIbKICTh HECYTTEBUX MOMMIIOK

[Tocepenniii piBeHb 3HaHb (YMiHB), BIAMOBIAL MICTUTH Oarato
HEJIONTIKIB Ta / @00 HE3HAYHY KUIbKICTh TOMHUJIOK

MiHIMaJIbHO IOMYCTUMUI PiBEHb 3HaHb (YMIHB), IO
XapaKTepU3yeThCsl HEIOCTATHBOIO OOIPYHTOBAHICTIO,
(dbparMeHTapHICTIO; BIATIOBIIb HETIOBHA, MICTUTh HEJIOIIKH Ta
MTOMUJIKU

56

He3anoBinbHMIA piBEHb 3HAHB, IO BUSBISIETHCS Y (hOpMATHLHOMY
3armam’siTaHH1 IeSIKUX MOHATH 1 (PaKTiB, 6€3 HAJIEKHOTO TX
PO3yMIHHS, HE3[JATHOCTI 3aCTOCYBATH TaKl 3HAHHSA MTPU
PO3B’sI3aHHI 3aj1a4.

He3anoBuibHUI piBeHb 3HaHb (YMiHb), IO BUSBISETHCSA Y
HECIPOMOXKHOCTI BIITBOPUTH O3HAUCHHS MOHATH Ta
dbopMmyIIIOBaHHS TEOpPEM, HEBMIHHI PO3B’sI3yBaTH 3a7a4i abo
BI/IMOBIIb B3araji BiJICyTHSI.

0-2

Yeaza! 1lpu BUKOHaHHI yCiX BHJIIB CAMOCTIHHHUX POOIT 1 HA KOHTPOJIHHHUX
3ax0/Jax HEOOXIMHO MOTPUMYBATHUCS TMPHUHIUIIB akaaeMidyHOl J00pouecHOCTI. Y
pa3i BUsSIBICHHS (PaKTIB akaJIeMi4HOI HETOOPOYECHOCTI BUKOHaHa po00Ta (4aCTKOBO
YU MOBHICTIO) HE 3apaXOBYETHCS 1 CTYyICHT 3000B’13aHUI BUKOHATH Ta 3aXUCTUTH /
3/1aTH il IOBTOPHO.
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6.5. OpicHTOBHHII mepeJiiKk TEOPeTHYHHX NHUTAHb AJISI CEMECTPOBOIO
KOHTPOJIIO

Hepumii cemectp

1. MHoxuHH, O1i HaJl MHOKUHAMH, €KBIBAJIEHTHICTh MHOYKHH.

2. MHOXWHa AIMCHUX YUCeN: O3HAUYECHHSI, BIIACTUBOCTI.

3. Mexi 4MCIOBUX MHOMKHMH, TOYHI BEpXHS Ta HIKHSA MEXa, iX YMOBHU
ICHYBaHHSI Ta BJIACTUBOCTI.

4. OynKI1i: 03HaYEHHS, KJIacH QYHKI[IH; eeMeHTapHe AOCTIIKEeHHS (QyHKIII.
EnemenTapHi pyHKIii.

5. I'paHung 4YUCIOBOI MOCHIIOBHOCTI, OCHOBHI TEOPEMH MpPO TPaHULIL.
Kpurepitt  Komri  30ikHOCTI. HeckiHueHHO Maii Ta HECKIHYEHHO BEJIMKI
nociIoBHOCTI. Teopema npo eKkBiBaJCHTHICTh HECKIHUEHHO MaJIHX.

6. Teopema mpo rpaHuIl0 MOHOTOHHOT 0OMEXEHOI OC10BHOCTI. Uucio e.

/. HenepepBHicTh (PyHKIIIT B TOUIIl 1 HA MHOXHHI1, BIIACTUBOCTI HEMEPEPBHUX
B TOYll (YHKUIA, TeopeMU Npo apu(METHUHI olepauli HajJ HelnepepBHUMU
(GyHKLIIAMU.

8. Teopema mpo HeMepepBHICTh CYMEPHO3MIi, NTPO ICHYBaHHA 1
HemnepepBHICTh 00epHeHOoi PyHKUIi. TeopeMa Mpo HENEepPEepBHICTh €IEeMEHTAPHUX
GyHKIIH.

9. BnactuBOCTI HEMEpEePBHUX HA BIAPI3KY PYHKIIIH.

10. Touku pospuBiB GyHKIII 1 iX Kiacu@ikails, Teopema Mpo PO3PUBU
MOHOTOHHOT (hYHKIIIi.

11. TloxigHa QyHKIIT ofHIET 3MIHHOT: 3a7a4i, IO MPUBOJATH O MOXITHOT,
O3HAYEHHS, BJIACTUBOCTI.

12. lndepenirian Ta HOro 3aCTOCyBaHHS.

13. IMoximu1 1 qudepeHIiaay BUILUX TOPSIAKIB.

14. Teopemu 1ipo cepeaHe.

15. ITpaBuna JlomiTans.

16. ®opmyna Teitnopa.

18. Touku mepernHy Ta HaAMpsSMH OMYKJIOCTI rpadika QyHKIi (3B’S30K 3
MTOX1THUMHU).

JApyruii cemecTp

1. TloHsTTss mEpBICHOI, OCHOBHAa BJACTHBICTh MEPBICHOI, HEBU3HAYEHUU
1HTEerpaJ, BIaCTUBOCTI, TAOJIMIISI HEBU3HAUCHUX 1HTETPaIiB.
2. Meroau iHTErpyBaHHs: 3aMiHa 3MIHHO1, IHTETPYBaHHS YaCTUHAMH.
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3. Posknax pamioHansHOI GYyHKINI Ha €JIEMEHTapHI JIpoOW METOAOM
HEBU3HAYEHUX KOCQIIIEHTIB.

4. [nTerpyBaHHs eI€MEHTapHUX JPOOiB.

5. lurerpyBanHs pamioHanbHOi (YHKIII Big ~ CHHyca 1 KOCHHYCa,
yHIBEpcallbHa TPUTOHOMETPUYHA ITiICTAHOBKA.

6. InTerpyBanHs ippallioOHaJIbHUX BHpa3iB, OlHOMIaIbHUX AudEpeHIialiB,
nijgcranoBku Eitnepa.

7. O3HaueHHs BEpXHBOI Ta HUXHHOI cyM JlapOy 1 IHTErpajJbHOI CYMH,
BU3HAYEHOTO 1HTETpajia, HUKHBOTO 1 BEPXHBOTO 1HTETPaiB.

8. DyHKIIiA, IHTETpOBHA 32 PiMaHOM Ha Bi/pi3Ky, BIACTHUBOCTI cyM JlapOy,
KpUTEPi IHTETPOBAHOCTI.

9. HeoOxinHa yMOBa 1HTETPOBHOCTI, KJIaCH 1HTETPOBHUX (PYHKIIIH, TeOpeMu
PO 1HTErPOBHICTH MOHOTOHHOI HENEPEPBHOI Ta OOMEXEHOI 1 HENepepBHOI, 3a
BUHSITKOM CKIHUEHHOT'O YKCJIa TOYOK PO3PUBY, QYHKITIN.

10. JliHifiHicTh 1 aAMTUBHICTH 1HTErpaja PimaHa, Teopema Mpo cepeaHe
3HAYCHHS.

12. O3HaueHHs 1HTErpajga 31 3MIHHOI BEPXHBOIO MEKEI0, TEOPEMHU PO
HEIEPEPBHICTS 1 TU(PEPEHIIINOBHICTh, TEOPEMa MPO 1CHYBAHHS NEepBiCHOI, (hopmyra
Hrrotona-Jleit6nina.

13. 3amina 3MIHHOI ¥ 1IHTETpyBaHHS YaCTUHAMU Y BU3BHAYEHOMY 1HTETPaIi.

14. O3navyeHHs KpUBOJIIHIMHOI Tparnenii 1 popmyiia asist 00UMCIIeHHs 11 IO,
TUIOIII TVIOCKUX (DIryp y A€KapTOBHUX Ta MOJSPHUX KOOPAUHATAX.

15. Iudepeniian qoBxuHu ayru. OOUUCICHHS TOBXKUHU JyTH KPUBOI.

16. O6uucnenHs 00’ eMiB.

17. O6uncieHHs MO MOBEPXHI TLJIa 00epTaHHS.

18. CtatnyHi MOMEHTH 1 KOOPIMHATH IIEHTPa Mac.

19. Teopemu ['ynpaina.

20. OGuncneHHst poOOTH 1 TUCKY.

21. O3Ha4yeHHsI YMCIOBOTO PSATY, HEOOX1THI yMOBH 301)KHOCT1, T€OMETPUIHHI
psia, TApMOHIYHUM psiJl, y3araJbHEHU TapMOHIYHUHN Psia.

22. EneMeHTapHi BJACTUBOCTI YUCIOBUX PSIIB.

23. Kpurepiit Komri 3015KHOCTI YUCIIOBOTO PSIY.

24. Kpurepiii 301KHOCTI JJI1 YHCJIOBUX PSIIB 3 HEBiJ €EMHUMH WICHAMHU,
o3Haku nopiBHsAHHA, [{anambepa, Ko, Paabe, inTerpansna Ko s momaTHux
PSITIB.

25. OsHayeHHs1 a0CONIOTHOI 1 YMOBHOI 30DKHOCTI Sy, TEOPEMH IIPO
aOCOIOTHO 1 YMOBHO 3015KHI PSIIH.

26. 3nako3MinHu# psag. O3naka JleOnina. Psyg JleiOnina.

27. Teopemu npo TpyIyBaHHS Ta MEPECTAHOBKY YICHIB a0COIIOTHO 1 YMOBHO
3015KHOTO PSI/IiB.

28. JlobyTok psais 3a Kori.

29. TIoHATTS MOTOYKOBOI Ta PIBHOMIPHOI 301KHOCTI (DYHKIIOHATBHOT
MOCJIAOBHOCTI, PSIY.

30. KpuTtepiit Ko piBHOMiIpHOT 301KHOCTI.
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31. OgnauyenHs oOxacti 30DKHOCTI (YHKIIOHAJIBHOTO psIy, O3HaKa
BetiepmiTpaca piBHOMiIpHOT 301KHOCT1 (PYHKIIIOHATBHUX PSAIIB.

32. Teopemu po HEMEPEPBHICTH CYMH, TTOWICHHE IHTETPYBaHHS, TPAHUYHUAN
nepexis i mowieHHe AudepeHIlitoBaHHsa GyHKIIOHATBLHOTO PATY.

33. OsHaueHHs CTENEHEBOTO psiay, Teopema Komri-Amamapa, pamiyc
301KHOCTI 1 iIHTEepBaJl 301KHOCTI.

34. Teopema mpo PIBHOMIPHY 301KHICTh CTEIICHEBOI'O PSIY, TEOPEMH IPO
BJIACTHBOCTI CyM CTETICHEBUX PSIJIiB,

35. Pan Teitnopa. Po3BuHeHHs enemenTapHux (GyHKIIH B psaa Teimopa.

IIponoHoBaHi HA eK3aMeHI NPAKTUYHI 3aBIaHHS
nepeadavyaTh NepeBipKy yMiHb:

a) nepuuii cemecTp
BUKOHYBATH OTepallii HaJl MHOXKHHAMH, JTOBOJUTH PIBHICTb MHOXKHH; BUKOHYBAaTH
nii Haj JIACHUMHU 4YHUCIaMU;, 3HAXOJIUTH TPaHUIll YHUCJIOBUX MOCIIIOBHOCTEH;
JOCIIIJIKYBaTH BJIACTUBOCTI (YHKLIM €JeMEHTapHUMH MeEToAamMH, OyJyBaTu
rpagiku (QyHKOIA METOJAOM TIE€OMETPUYHUX NEPETBOPEHb, «UHUTATH» TIpadiku
byHK1iM; oO0uyuciioBaTH TrpaHull (QYHKIIA, JOCHiKyBaTH  (yHKIIT Ha
HENEePEPBHICTh; BUKOPUCTOBYBATH IU(EpeHIlaIbHEe YUCIACHHS JJIs AOCIIIKEHHS
dbyHK1iM, ToOynoBU rpadikiB, HAOIMKEHUX OOYKCIICHb, PO3B’A3yBaHHs 3a7a4 Ha
HalOUIbIIe Ta HAlIMEHIlIEe 3HAaYCHHS.

0) Apyruii cemecTp
OOYMCITIOBATH HEBU3HAYEHI Ta BHU3HAYEHI I1HTErpajii, 3aCTOCOBYBATH I1HTETpal
Pimana 10 3Hax0/KE€HHA TUIOU] IJIOCKUX (Iryp, TOBXKUH IyT KPUBHX, 00’ €MIB T,
IUJIOL TOBEPXOHb T1J1 00EPTaHHS, 3HAXOIXKEHHS KOOPAMHAT LEHTpa Mac, CTATUYHHUX
MOMEHTIB; JIOCHII)KyBaTH Ha aOCOJIIOTHY Ta YMOBHY 301KHICTh YHCIIOBI ps[IH,
JOCIIIJIKYBAaTH Ha PIBHOMIPHY 301KHICTh (DYHKLIOHAJIBHI PAIU, 3HAXOAUTH Paalyc,
1HTEpBa, 001acTh 301)KHOCTI CTENEHEBOTO Ay, PO3KIaAaTH (PYHKIIi B CTEIEHEBI
pSau, BAKOPUCTOBYBATH psif Teisiopa i1l HaOIMKEHUX OOUYMCIIECHb.

6.6. HIkana BiAnmoBiAHOCTI OLIIHOK

6.6. lllkana BigmoBigHOCTI OIHOK

Pelitunrosa | Ouninka 3a 3HAYeHHS OLIHKHA
OLlIHKA CT00A/IbHOI0
IIKAJI00
90 — 100 BinminHo — BigMiHHMI piBeHb 3HaHb (YMiHb) B MeXax
A 6;J'IiB 00OB’S3KOBOTO Marepiajy 3 MOKJIMBHUMU HE3HAUHUMHU
HeJ0JIIKaMu
Jy:xe nodpe — MO0CTaTHLO BUCOKWU piBeHb 3HaHb (YMiHb) B
B 82-89 Ganip | Mexxkax O0OOB’S3KOBOTO Matepianry 0e3 CyTTeBUX (IpyOux)
HOMHJIOK
C 75-81 6ais Il'oﬁp.e — B [IJIOMY J1I0OpHii piBeHb 3HaHb (YMiHbB) 3 HE3HAYHOIO
KUIBKICTIO TIOMHJIOK

Maremarnunuii aganis 1, crien. 111 Maremaruka



22

69-74 Ganis

3an0BiILHO — TIOCEpeHIN piBeHb 3HAHb (YMiHB) 13 3HAYHOIO
KIJIBKICTIO HENOJIKIB, JOCTATHIA I IOJAJLIIOr0 HaBYaHHS
a00 TpodeciitHOT NisITHHOCTI

60-68 Gais

JocTaTHBO — MiHIMATBPHO MOXKJIMBHH JOMYCTHUMHUH pPiBEHb
3HaHb (YMiHBb)

FX

35-59 Gani

He3agoBiibHO 3 MOMJIMBICTIO TMOBTOPHOI0 CKJATAHHS —
HE3aJOBUILHUI piBEHb 3HAaHb, 3 MOXKIHUBICTIO TOBTOPHOTO
MepecKiIajanHs 3a yMOBH  HAJIEKHOTO  CaMOCTIHHOTO
JIOOTIPAIIOBAHHS

1-34 Ganis

He3aagoBiibHO 3 000B’S3KOBMM TNOBTOPHUM BHBYEHHSIM
KYpCYy — JOCUTh HU3BKHU PiBEHb 3HAHB (YMiHB), IO BHUMarae
MMOBTOPHOTO BUBYCHHS JUCIUATLTIHU
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7. HaBp4aJibHO-MeTOTUYHA KapTa TUCHUILTiHA (ceMecTp 1-i)
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HapuyajbHO-MeTOIUYHA KapTa TUCHUILIIHA (ceMecTp 2-ii)
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