MinicTepcTBO OCBITH i HAYKH YKpaiHH
XapkiBchknii HanioHanbHMi yHiBepeuTeT iMeni B.H. Kapasina

Kagepa Bumoi MaTeMaTHKH Ta iHpOPMATHKH

“3ATBEPIKYIO™
B.o. nexkana hakyjibTeTy MareMaTuKu
i iHpopMaTHKH

~

MATEMATRIINZ ) e i n® 2025 p.

POBOYA TTPOI'PAMA HABYAJIBHOT IMCLIMIIITHA

Buma maTeMaTHKA

piBeHb BHLIOT OCBITH nepirii (bakanaBpcbKUi)

ranysb 3HaHb E Ilpupo/iHUYi HAYKH. MATEMaTUKa Ta CTHTHCTHKA
creniaibHICTh E4 Hayku mpo 3eMiiro

OCBITHSI porpamMa Teosioriuna 3iioMKa, NOLIVK Ta PO3BIJIKA KOPUCHUX KONATHH
BHT JIACIHTUIIHHA 000B’A3K0BA

(haKy/bTeT reonorii, reorpadii, pekpeatiii 1 TYpu3My

2025/ 2026 HapyanbHUI ik



[Iporpamy pexkOMEeHIOBaHO 10 3aTBEpKEHHS BueHoro pamoro (akyiabTeTy MaTEeMaTHKH 1
iHpopMaTUKH

“26” ceprus 2025 poky, nmporokoa Ne 10

PO3POBHUKU ITPOI'PAMMU:

Ipuna JKOBTOHIKKO, xkauaunar nemaroriyHux Hayk, aoueHt, aoueHT 3BO kadbenpu
BUIIOI MATEMATHUKU Ta IHPOPMATHUKNA

[Iporpamy cxBaneHo Ha 3acigaHHi Kadeapy BUIIOI MATEMATHKU Ta iHQOpMATHKU

[Iportokon Ne 1 Bix “26” ceprast 2025 poky

3aBiqyBau Kadenpu v
BHIIIOT MAaTEMATHUKH Ta iIHPOPMATUKHU '

(Bixrop JINCUILLA)

[Tporpasmy MOrOKEHO 3 IAPAHTOM OCBITHBOL LPOTPAMH «[eosoriysa 3iOMKa, NOWYK T4
PO3BIIKA KOPHCHUX KONANNH» Nepinoro (akanaBpchKoro) piBH

| ‘apanT OCBITHLOT IPOIPAMH

ESo fowo oy f~  (Cepriit TOPANHOB)

[IporpaMy TOTOKCHO HAYKOBO-METOIHTHOI koMmicicto Qakyistery reosorii, reorpahii,
pekpeautil i TYpHIMyY

o P wfi CNLLN YOS »
IMporokon Ne Jeix 47 e 2025 poky

[‘0:10Ba HAYKOBO-MCTOTHYHOT KOMICIT

)
1/;;: (10xis 1IPACYI)



BCTYII

[Tporpama HaB4abHO! AWCHMIUTIHU “‘Buia maremaruka” CKiajeHa BiJNOBIIHO JO OCBITHBO-
npodeciitHoi nporpamu  «[eosoriuHa 31OMKa, IONIVK Ta PO3BiKa KOPHUCHHUX KOHAIWH)
HiIOTOBKY Tepuoro (0akaaaBpchkoro) piBHs crenianbHocTi E4 Hayku npo 3emito.

1. Onuc HaBYAJBLHOI TUCHUILTIHA

1.1. MeTo10 BUKIAJaHHS HABYAJIbHOI JUCIUIUTIHU € HABYUTH 3700yBayiB BOJIOJIIHHIO
BIJIMOBIITHUM MaTEMAaTHYHUM amapaToM, SKAW TIOBHHEH OYTH JIOCTaTHIM IS TOTO, MI00
MaiOyTHI (paxiBIli MOIJIM CKJIaJaTH Ta OMPAIbOBYBATH MaTEMaTH4YHI MOJENI, MOB’s3aHi 3 iX
MOIAJTBIIIO0 TPAKTHYHOO MisUTEHICTIO.

1.2. OCHOBHUMH 3aBJAAHHAMHM BHUBYCHHS JTUCIMIUIIHA € CIOPAMYBaHHS 3700yBadiB Ha
BHUBUYCHHSI OCHOBHHUX TIOJIOKEHbB JIIHIMHOI anre0pu Ta aHaTITHYIHOT TeoMeTpii, TrudepeHIIaTbHOTO
Ta IHTErpallbHOTO YHWCJCHHS, IOCHIIKeHHS (YyHKLIA ONHI€T Ta NIBOX 3MIHHUX, 3BHYaWHUX
Tu(QEepeHIIaIbHUX PIBHAHD Ta Yy3arajJbHEHHS MOXJIMBOCTEH MPAKTUYHOTO BUKOPHCTAHHS
BUBUCHUX METOJIB NpU BUPIMICHH] MPAKTUYHUX 3a7a4 y KOHKPETHIN HayKOBO-TIPAKTHUUHIN
JUSAJIBHOCTI.

1.3. Kinbkicts kpeauTiB — 4.
1.4. 3aranpHa KinpKicTs rogud — 120.

1.5. XapakTepucTHKa HaBYAIbHO1 AUCITUTUTIHI

O00B’s13K0Ba

Jlenna ¢opma HaBYaHHS ‘ 3aouHa (qucraHIiiiHa) popma HaBUAHHS
Pix miaroroBku
1-i | 1-ii
Cemectp
1-i | 1-ii
Jlexuii
32 rox. | 8 rox.
[IpakTHyHi, ceMiHapChK1 3aHATTS

32 rog. | 6 rox.

JlaGopaTopHi 3aHATTS

CamocriiiHa po06oTa, y TOMY YHCIi

56 roz. \ 106 ron.

InuBiNyanbHi 3aBIaHHS

1.6. Ilepenix komnemenmuocmetl, wo Gopmye OUCYUNIIHA:

K 08. 3naTHicTh BUMTHCS 1 OBOJIOIBATH CYYaCHUMH 3HAHHSIMH.

K 15. 3parnicte 3acTtocoByBaTH ©0a30Bi 3HaHHA (i3WKH, Ximii, Olosorii, eKoJorii,
MaTeMaTHKH, IHPOPMAaLIHHUX TEXHOJIOTIH TOIIO MpU BUBUEHHI 3emui Ta ii reocdep. Pozymitucs
Ha KJacu]iKalisx Ta CyTHOCTI IeoJIOTTYHUX 00’ €KTIB Ta MPOIIECIB.

K 17. 3natHicTh 3aCTOCOBYBATH KibKICHI METOJH MPH JOCIIHKEHHI Teocdep (TeoloriyHuX
00’€KTIB Ta POILIECIB).

1.7. Ilepenix pe3yromamis Ha8uUaHHS, WO POPMYE OUCYUNIIIHA
[TPH 09. BMmiTu BHKOHYBaTH AOCHTIKEHHS reocdep 3a TONMOMOrorw KiTbKICHUX METOIB
aHamizy.
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[TPH 15. BMmiTi o0upati onTUMaibHi METOAM Ta IHCTPYMEHTANIbHI 3aCO0M /ISl TPOBEACHHS
JIOCJTIDKEHB, 300py Ta 0OpOOKH JaHUX.

1.8. Ilpepexeizumu. 06a30Ba 3arajJlbHOOCBITHS MIATOTOBKA 3 aiureOpu, IMOYATKIB aHATI3Yy,
reomeTpii Ta iHpOPMATUKH.

2. TeMaTHYHMH IJIAH HABYAJILHOI AUCIMILIIHA

Po3oin 1. Muoowcunu i 0ii mao uumu. Cucmemu xoopounam. Mampuyi, SuU3HAYHUKU,
cucmemu JIHIUHUX pieHAHb. Bexmopu. Ilpsma na niaowuni. Ilpsava ma niowuna y npocmopi.
Kpusi opyzozo nopsoxy.

Tema 1. Muoowcunu.

MHuoxuHa, migMHOXkHMHA. Onepauii Hajg MHOXHMHAMHU: O0’€IHAaHHS MHOMHUH, IEpETHH
MHOXHH, cuMeTpuyHa pizuuist. liarpamu Eiinepa-Bena.

Tema 2. Cucmemu KooOpOuUHam Ha NIOWUHI Ma y RPOCMOpI.

JlexkapToBi KOOpIMHATH Ha MPSMIi, IJIOUIMHI Ta Y IPOCTOpi. BifcTans Mixk TOYKamMHu, MMOJIiI
BiJ[pi3Ka y JaHOMY BijHOIICHHI. PiBHSHHS KpuBOi Ta mMmoBepxHi. PiBHsSHHA Koja Ta cdepu.
KocokyTHi Ta KpUBOJNIHINHI KOOpAMHATH: MOJSAPHI, CcepuuHi, HWIHAPUYHI KOOPAWHATH.
3B’A30K MK JJeKapTOBUMHU Ta KPUBOJIIHIHHUMHU KOOpIMHATAMHU.

Tema 3. Mampuyi, usHauHuKy ma cCucmemu JiHIUHUX DIGHAHD.

Marpuui ta onepanii 3 HUMUA. BusHaunuku 2-ro ta 3-ro nopszakiB. BusHayHMKM BHIMX
nops/AKiB Ta ix BmactuBocTti. CucteMu niHiMHUX piBHHB. [IpaBmino Kpamepa pimenss cucremu
JMiHIMHKUX piBHSHB. EneMeHTapHi onepaliii HaJl MaTPUISIMH.

Tema 4. Bekmopu.

O3HaueHHS BEKTOpa, MOAYJb BEKTOpPa, PIBHICTH BEKTOpiB. Omeparii Haj BEKTOpPaMHU Yy
reoMeTpuuHid (Qopmi: cyma, pi3HuULA, JOOYTOK BeKkTopa Ha uucio. JliHiiHa KomOiHAIs
BEKTOpIB, JIiHIHA He3aleXHICTb BeKTOpiB. basuc. PoskmaneHHs BekTopiB 3a 0a3zucom.
Koopaunatu Bextopa. CkanspHuil 100yTok Bektopa. Kyt Mixk Bektopamu. OpieHTalisi TpIHKU
BeKTOpiB. BekropHuili 100yTOK Ta Horo ¢i3MYHMNA 1 TreOMETpUYHMNA 3MicT. 3MimaHui 100yToK
BEKTOPIB Ta HOT0 T€OMETPUYHHM 3MICT.

Tema 5. Ilpsama na naowuni.

PiBHSHHS TpsIMOi Ha IUIOUIMHI: 3arajibHe PIBHSHHS MPsIMOi, KAHOHIYHE PIBHSIHHS HPSMOI,
PIBHSHHS MpsAMOT 3a JBOMA TOYKaMH, PIBHAHHS MPsIMOI y BiJpi3Kax, BEKTOPHE Ta NMapaMeTpUyHi
piBHAHHS npsiMoi. KyT Mk npsMuUMU. YMOBU MapajieIbHOCTI Ta MEPIEHIUKYISPHOCTI MPSIMUX.
BincTanp Bif TOUKH 10 IPSMOA.

Tema 6. I[lnowuna y npocmopi.

PiBHAHHS KpHBOI Ta MOBEpXHI y mpocTopi. PIBHAHHS IJIOLIMHM Yy MHPOCTOpI: 3arajbHe
PIBHSHHS TUIOIIMHU; PIBHSHHS TUTONIMHHA 32 HOPMAaJUTIO Ta TOYKOIO; PIBHSHHS TUIOIIMHH 32
TOYKOIO Ta JIBOM BEKTOpaM; PiBHSIHHS IUIOIIMHH, KA MPOXOJUTh Yepe3 TPU TOUKH; PIBHIHHSA
IUIOUIMHM Y BiIpi3KaxX; BEKTOPHE Ta MapaMeTpUyHe PIBHSIHHS MIomMHU. KyT MK MIOMMHAMU.
Bigcranb Bif TOYKHM 0 IUIOIAHU.

Tema 7. Ilpsaima y npocmopi.

PiBHAHHS TpsMOi y MpoCTOpi: 3arajbHi PiBHAHHS NPSAMOi; KAHOHIUHI PIBHSHHS MPSAMOf;
PIBHSIHHA MPSAMOI, IIO MPOXOAWUTH 4Yepe3 JIBl TOUYKU; BEKTOpHE Ta IMapaMEeTpUYHl PIBHSHHS
npamoi. KyT MK mpsMuMu, KyT MDK MPSMOIO Ta IUIONIMHOIO. BifcTanp Mik MHUMOOIKHMUMHU
npssMuMu. BijcTanp BiJ TOYKH 10 MPSIMOT Y TIPOCTOPI.

Po30in 2. Dynxyii oouiei sminnoi. I panuys, HenepepsHicmv, noxiona QyHxkyii oOHiel
3MiHHOI. DYHKYIT 0eKiNbKOX 3MIHHUX.

Tema 8. @ynxyis 00Hiei 3MIHHOI.

Oznauenns ¢yHkuii oxniel 3miHHOI. Criocobu 3amanHs GyHKIT: TaOIuuHUH, rpadiaHuii,
sBHUM, HesBHUU. OcHOBHI enemeHTapHi ¢(yHKIii. OOMexena ¢ynkuis. CkiageHol QyHKIIis.
OGepnena ¢yHKIis. 3pocTaHHs Ta criaganHsg QyHkiii. Onykia Ta yrayTa QyHKIIii.

Tema 9. I panuyi nocrioosHocmeti ma QyHKyii.
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I'panuns mocnigoBHOCTI. BnactuBocTi rpanunpb mocmigoBHOocTed. ['panunsg  (yHKI.
OnnocTopoHHi rpaHuIll. HeckiHueHHO Mami Ta HECKIHYeHHO Benuki (yHkiii. BmactuBocTi
HECKIHYEHHO MaJIMX Ta HECKIHYEHHO BeMMKUX QyHKUIN. BractuBocti rpannup Gynkmiii. [lepma
Ta Apyra BaXJIMBI TpaHuili. MeToau oOYMCIICHHS TPaHUIIb.

Tema 10. HenepepsHicmuv ¢hynxyii.

O3HaueHHs HemepepBHOI (YHKIT y Toulli, Ha i1HTepBadi. BiacTMBOCTI HemepepBHHUX
¢ynkuiid. Touku po3puBy QyHKIIT Ta iX TUIH. AcUMITOTH Tpadika GyHKI.

Tema 11. Iloxiona ¢yukyii.

OsnauenHs noxianoi. 'eomerpruynnii Ta GizuuHmiA 3MicT noxiaHoi. BractuBocTi moxianoi
GbyHKII: TOXiJHA CyMH, pi3HMI (QYHKIIH, MoXigHa JOOYTKY Ta YacTKW (DYHKIIH; MmoXimaHa
ckiagHoi (yHkii; moxigHa oGepHeHoi ¢yHkmii. TaGnuis NMOXiAHUX eleMEHTApHHUX (YHKIIH.
[ToxiaHi BUIIMX MOPSAKIB.

Tema 12. 3acmocysants noxioHoi.

Touku nokanpHOrOo excrpemymy ¢yHkiii. Teopema ®epma. Teopema Pomns. Teopema
Jlarpanxa. [aTepBasim MoHOTOHHOCTI (pyHKIII. OmMyKIicTh, YrHYTICTh (YHKIi, TOUYKA 3TUHY.
Cxema moOynoBu rpadika ¢yukmii. Hudepenuian QyHkuii Ta HOro reoMeTpUYHHUN 3MICT.
Bukopucranus qudepenmiany GyHKii 1yt HaOMMKEeHUX 009nCIIeHb QYHKITIH.

Tema 13. @yukyii 0eKintbKox 3MIHHUX.

[onarrs mpo ¢ynkmito aBox 3miHHMX. Okin Touku. Ilpupict ¢yHKmii Ta TpaHHLs.
Henepepsuicts ¢yHKIii 18ox 3miHHUX. ['padik ¢pynkuii apox 3MinHux. Jlinii piBHsa. YacTunHI
noxigHi. [ToximHa 3a HampsMkoM. ['pamient ¢yskuii. [loBauit mudepenmian (yHkIii aBOX
3MiHHHUX. BukopucTanHsi HOBHOTO AuQepeHIiany y HabIuKeHNX 00UNCIICHHSX.

Tema 14. Excmpemymu yHkyii 060X 3MIiHHUX.

OszHaueHHs exkcTpemyMy GYHKIIT JBOX 3MiHHMX. HeoOximHi yMOBH ekcTpeMyMmy (yHKIIii
JIBOX 3MiHHMX. JlocTaTHi ymMOBHM (pyHKLIi JBOX 3MIHHMX. YMOBHHUH eKcTpeMyM (QYHKIIi JBOX
3MIHHUX.

Po30in 3. Hesusnauenuii ma susnauenuti inmeepanu. /Jughepenyianvui pigHsaHHs.

Tema 15. Hegusnauenuii inmezpai.

[lepBicHa Ta HeBM3HAueHUH iHTerpaj. BiacTuBOCTI HEBU3HAUYEHOTO iHTerpany. Tabmuis
IHTEerpajiB  eleMeHTapHuX ¢yHKUiH. Meroa mMmiJICTAaHOBKU. I[HTErpyBaHHA 4YacTUHAMHU.
IuterpyBanHs HaimpocTimux apo6iB. IHTerpyBaHHs pamioHanbHUX (YHKIIH. Pamionanizanis
ippamioHabHuX (QyHKIINA. IHTerpyBaHHsS TPUTOHOMETPUYHHMX BHpa3iB. TpuUroHOMETpUUHI
MCTaHOBKH.

Tema 16. Buznauenuii inmezpain.

O3HaueHHs BHM3HA4YEHOro iHTerpany. ['eoMerpuuHuil Ta (I3MYHUN 3MICT BHU3HAUEHOTO
iHTerpany. BmactuBocTi Bu3HaueHoro iHterpany. ®opmyna Herorona-JlelOuuns. 3amina
3MIHHOI y BH3HAuU€HOMY IHTerpaji. [HTerpyBaHHsS 4YacTHUHAMH Yy BU3HAYEHOMY IHTETpaji.
O6uncnenss mion Giryp Ta 06’e€MiB TiJI 32 TOMOMOTI0I0 BU3HAYEHOTO 1HTErpaiy.

Tema 17. Ocnoeni nonsimms OughepenyianvHux pieHans. PieHaHHA nepuio2o nopsioxy.

[TonaTTs mpo KomrwiekcHI yucia. O3HaueHHS IU(EpeHLIaNbHOrO0 PIBHSIHHA, MOPSI0K
TudepeHLiaNbHOr0 piBHIHHS. [HTerpyBaHHs nudepeHIialbHUX PIBHSAHB. 3arajbHe pillIeHHs Ta
3arajibHUi iHTerpan audepeHuiagbHoro piBHsAHHA. 3amada Komi. /ludepenuianbHi piBHSIHHA
nepuworo nopsaaky. IHrerpanbhi KpuBi. Tunu audepeHuiaNbHUX PIBHSAHB MEPIIOTO MOPSAKY:
PIBHSHHS 3 BIIOKPEMJICHHMH 3MIHHHUMM, OJHOpPiAHI JudepeHwuiaabHi piBHAHHS, JiHIMHI
nudepeHiianbHl pIBHIHHS.

3. CTpyKTYpa HABYAJILHOI M CUMILIIHI

Kinekictes roguna
Hassu posaiis i Tem JeHHa popma 3a0uHa Gopma
yCbOIO y TOMY YHUCIIi yChOT'O y TOMY YHUCII
n | m |mal.|1H7d. |c.p. n | m |7mab.|iH7d. [c.p.
1 2 314|5|6 |7 8 9 /1011|112 | 13

Po3ain 1. Muoxunu 1 aii Hag HUMU. CucteMu KoopauHat. MaTpuili, BU3SHAYHUKH, CUCTEMHU




TiHIHHKEX piBHAHB. Bextopu. [Ipsma Ha mmommHi. [Ipsma ta mmomuna y mpocropi. Kpusi

JPYrOro NOpsiaKy.

Tema 1. MHOXUHU 5 111 3

Tema 2. CI/I('J’I‘“GMI/I KOOpIuHAT 5 111 3 9 0,5/0,5 8
Ha IJIONIMHI 1 y IPOCTOpi

Tewma 3. Marpuii,

BU3HAYHUKU Ta CUCTEMU 7 2|2 3 7 0,505 6
JTIHIMHUX PIBHSIHb

Tewma 4. Bexropu 7 2|2 3 9 0,505 8
Tema 5. TIpsiMa Ha rTOmMMHI 5) 111 3

Tema 6. Tlnomuna y 5 |11 3| 9 |o5/05 8
pocTopi

Tema 7. Ilpsima y mpocTopi 7 2 |2 3

Pazom 3a po3oinom 1 41 10 | 10 21 34 2|2 30

Po3nin 2. ®ynkuii oxniei 3miaHOi. ['panuiis, v

eTepepBHICTB, MOXiAHA QYHKIIIT OHI€T 3MIHHOI.
ODyHKIIIT 1eKUIbKOX 3MIHHUX.

Tema 8. OyHKIIsS OTHIET

. 7 2 |2 3
3MiHHOI
Tema 9. T'panmui o7 22 3| 18 |21 15
HOCJIIZIOBHOCTEH Ta (QYHKITIH
Tema 10 HenepepBHicTh 7 5 | 9 3
byHKil
Tema 11. [Toxigna QpyHkmii 7 2|2 3
TeM.a 12... 3acTrocyBaHHS 7 5 | 9 3
HOXI1IHOT
Tema 13. @yHKIii JeKiTBKOX 7 5 | 92 3 18 2 |1 15
3MIHHHUX
Tema 14. Exctpemymu
. 7 2|2 3
¢byHKLIT ABOX 3MIHHUX
Pazom 3a po3dinom 2 49 14 | 14 21 36 412 30
Po3zaia 3. HeBusHauenuii Ta Bu3HaueHui interpanu. JludepenuianabHi piBHSIHHS.
igTex% ;Jf HeBusnauenuit 3 5 | 2 4
= 26 11 24
.TeMa 16. BusnaueHnwuii 8 5| 2 4
1HTeTpan
Tema 17. OCHOBHI OHATTS
nuepeHiaTbHUX PIBHSHb. 14 4 | 4 6 24 111 22
PiBHSIHHS IIEpIIOTO MOPSAIKY
Pazom 3a pozdinom 3 30 8 | 8 14 50 2 |2 46
Yevozo 2o0un 120 |32 |32 56 120 | 8 | 6 106
4. Temu ceMiHapcbKHX (MPAKTHYHMX, J1a00PaTOPHUX) 3aHATH
Kinpkicts
Ne
o/ HasBa Temu TOJIMH
Jlenna / 3aouna
1. |Muoxunu. Onepanii HaJi MHOXKHHaMHU. 2/-
2. |CuctemMu KOOpAMHAT Ha IUIOLIMHI TA Y IPOCTOPI. 2/-
3. |Matpuili, BU3BHAYHUKH Ta CHCTEMH JIIHIHHUX PIBHSHb. 2/-
4. |Bextopu. Omepamii ©Ham BekTopamu. CKalsipHHA, BEKTOPHHH Ta 2/1
3MIIaHU#N T00YTKH
5. |PiBHsAHHS mpsIMOT Ha IJIOIIMHI: 3arajbHE PIBHSHHS MPSIMOI, KaHOHIYHE 2/1




HazBa Temn
3/

KinekicTs
TOIUH

Jenna / 3aouna

pIBHAHHS TpsAMOi, PIBHAHHS TPsAMOI 3a JBOMAa TOYKAMH, DIBHSHHSA
npsAMOi y BiIpi3Kax, BEKTOpHE Ta MapaMeTPHUHi PiBHAHHS MPSMOI.

6. |PiBHSHHS TUIOMMHM Yy TPOCTOpi: 3arajbHE pIBHSAHHS IUIOLIUHH; 2/-
PIBHSHHS IUIOMIMHU 32 HOPMAJUTIO Ta TOYKOIO; PIBHSHHS IUIOIIMHH 3a
TOYKOIO Ta JBOM BEKTOpaM; PIBHSHHSA IUJIOLIMHU, KA MPOXOAUTH Yepe3
TPH TOYKH; PIBHSIHHS IUIOIIMHHU Y BiIpi3KaX; BEKTOPHE Ta MapaMeTpUUHe
PIBHSIHHS TUTOIIWHH.
7. |PiBHsSHHS npsivMoi y MPOCTOpI: 3arajbHi PIBHSHHS TPSIMOi; KaHOHIYHI 2/-
PIBHSAHHS TPAMOI; PIBHAHHS TPAMOI, IO NPOXOIHUTH Yepe3 JIBI TOYKH;
BEKTOPHE Ta apaMeTpuHHi piBHsAHHS npsmoi. KouTponsHa poboTa
8. d)yHKum onuiei 3minHOi. CriocoOu 3alaHHs: TaOIMYHWH, rpaQivHuii, 2/-
sBHUH, HesiBHUA. OCHOBHI eneMeHTapHi (yHkmii. OOMexxeHa (QyHKIis.
CKnaz(eHm ¢byuakuis. ObepHeHa QyHKIiS. 3pocTaHHS Ta CHagaHHS
byHKIii. OnyKna Ta yruyTta QyHKIIi.
9. |['panuui nocnmigoBHOCTEH Ta HYHKILIH. 2/1
10. [HenepepBuicte (yHKkmii y Touli, Ha iHTepBadi. BractuBocti 2/-
HenepepBHUX (QyHKIIH. Touku po3puBy QyHKIIT Ta iX TUITH. ACUMITOTH
rpadika GyHKIii.
11. (IToximua ¢yHKIIT ogHIET 3MIHHO] Ta ii 3aCTOCYBaHHSA 2/1
12. |DyHKOil gexinbKoX 3MiHHUX. YacTUHHI NOXimHI QyHKIIT 2-X 3MIHHHX. 2/-
Excrpemymu GyHKIIT ABOX 3MIHHUX.
13. |HeBusHaueHwmii iHTETpaI. 2/1
14. |BusnaueHuii iHTerpa Ta HOro 3acTOCyBaHHSI. 2/-
15. |AudepenuianbHi piBHAHHA. Tunu qudepeHuiaJbHUX PIBHSIHb IEPIIOTo 4/1
MOPSAOKY: PIBHAHHS 3  BIIOKpDEMJIIGHUMH 3MIHHUMH, OIHOPIAHI
JubepeHIianbH1 pIBHSIHHS, JiHIHHI AudepeHIiianbHl pIBHSHHS.
Pazom 32/6
5. 3aBaaHHA AJ15 caMOCTiliHOI po6oTH
No Kinpkictsb
Hazsa temn TOaUH
3/m
Jlenna/3aouna
1 |IliagroToBka /10 JMEKIii 1 MPAKTUYHUX 3aHATh, BAKOHAHHS JOMAIITHIX 3aBAaHb 3/6
3a TeMoro: MHoxkuHu. Onepaitii HaJl MHOKHHAMHU.
2 |([ligroToBKa /0 JIEKIIiH 1 MPaAKTUYHUX 3aHATh, BAKOHAHHSI IOMAIIHIX 3aBJaHb 3/6
3a TeMoro: CrucTeMu KOOpIMHAT Ha IJIOLIUHI Ta Y MPOCTOP.
3 |[ligroroBka mo nekuiid. BimmpamroBanus fii 3 marpursamMu. OOUYUCIIEHHS, 3/6
BHU3HAYHUKIB Ta PO3B’SI3yBaHHS CHCTEMH JIIHIMHUX PIBHSHb.
4 |BigmpaifoBaHHs omepauiif HajJ BeKTOpaMu. BHUKOpHUCTaHHS BEKTOPIB MpU 3/6
pO3B’sI3yBaHHI T€OMETPUYHMX 1 QI3MYHUX 3a]1a4.
5 |IlizroroBka J0 JEKIi Ta po3B’si3yBaHHs 3aBAaHb 100 NPSAMOi Ha MJIOUIHHI. 3/6
6 |Po3B’s3yBaHHsA 3a1a4 Ha B3aEMHE PO3TANIYBAaHHA ILUIOMIMH 1 NPAMHX Y 3/6
IPOCTOPI.
7 |Po3B’s3yBaHH 3aB/IaHb HA MIPSIMY Y IPOCTOPI. 4/6
8 [[ligroToBKa JIO JIEKI Ta PO3B’sI3yBaHHs 3aBIaHb HAa TeMy: (DYHKIS ofHiel 3/6
3MIHHOI.
9 |[lizroToBka 10 JeKIii Ta pO3B’sI3yBaHHs 3aBJaHb HA OOYMCIICHHS TPaHUIIb 3/6
MOCTIIOBHOCTEH Ta PYHKITIH.
10 (ITimroroBka 10 JIEKIii Ta PO3B’sI3yBaHHs 3aBJaHb Ha Temy: HemepepBHICTH 3/6

GbyHKITI.




Ne KinpkicTe
Hazsa Temn roauH
3/m
Jlenna/3aouHa
11 |ITligroroBka A0 JEKIii Ta po3B’sI3yBaHHS 3aBJaHb HA OOUYMCIICHHS TTOXITHUX 3/6
GbyHKITIH.
12 |Po3rasa mpuKIaAiB MO0 BUKOPUCTaHHS IU(EpeHIiaIbHOTO YHUCICHHS Y 4/6
MIPUKJIAIHUX 3a/1a4ax.
13 [[limroroBka a0 JeKiii Ta pO3B’SA3yBaHHsS 3aBlaHb Ha Temy: DyHKIT 3/6
JEKIIbKOX 3MIHHHX.
14 |Po3B’s13yBaHHs 3aBJlaHb HA EKCTPeMYMHU (DYHKIIIT JBOX 3MIHHUX. 4/6
15 |OGuuncnenHs HEBU3HAYCHUX IHTErpalliB. BUBYEHHS METO/IIB IHTETpYBaHHS. 4/6
16 |OGuucieHHS BHW3HAYEHUX IHTETpaliB. BuKOpUCTaHHA  BHU3HAYCHHUX 4/8
IHTETpaTiB JUIsl 3HAXOKEHHS TUIOII IJIOCKHUX (ITryp.
17 |IlinzrotoBka A0 Inekuii Ta poO3B’s3yBaHHS 3aBAaHb Ha JaudepeHIliaibHi 3/8
PIBHSHHSI IEPIIOTO TOPSIIIKY.
Pazom 56/106

6. InauBinyanbHi 3aB1aHHS
He nepen6aueHo HaBYaJIbHUM TUJIAHOM.

7. MeToan HABYAHHSA
[Tpu npoBeieHH] BU3HAYCHUX TJIAHOM BHIIB 3aHSATh BUKOPHCTOBYIOTHCS TaKi METOMM:
1. TIlix yac BUKJIaJaHHS HAaBYAJILHOTO MaTepiany:
- cnoBecHi (0ecina, MOsSICHEHHS, PO3MOBi/Ib, IHCTPYKTAXK);
- HaouHi (1IIOCTPYBaHHS, JEMOHCTPALlisl, CAMOCTIHE CIIOCTEPEIKEHHS );
- IpaKTU4HI (BOpaBH, MPaKTU4HI POOOTH, AOCHIIHI pOOOTH).
2. 3a oprasizaliiHUM XapaKTepOM HaBYAHHS:
- METOJM Oprasizaiii Ta 31iCHEHHSI HaBYAIbHO-TT13HABAJILHOI JiSTTEHOCTI;
- METOJU CTUMYJIOBaHHS 1 MOTHBAIlli HABYAIbHO-TTI3HABATBHOI JiSUTBHOCTI;
- METOJIY KOHTPOJIO Ta CAMOKOHTPOJIIO Y HAaBYaHHI;
- Oi”apHi (MO€HAHHSA TEOPETUYHOTO, HAOYHOTO, IPAKTUYHOT0) METO/IN HAaBYAHHS.
3. 3a I5Orikol0 cHpuiMaHHS Ta 3aCBOEHHS HABUAJIbHOIO Marepiany: IHIYKTHBHO-
JeyKIiiHI, perpoayKTUBHI, TparMaTU4Hi, JOCIITHUIIBKI, TPOOIEMHI TOLIO.

8. MeToau KOHTPOJIIO
[ToTouHi KOHTPOJIBHI POOOTH, OIUTYBAHHS, CAMOCTIHHI poOOTH, MUCEMOBUH 3aJIK.

9. Cxema HapaxyBaHH# 0aJiiB
[ToTouHM# KOHTPOJIb Ta cCAMOCTiiHA poOoTa

Poznin 1 Poznain 2 Po3nin 3
Pazom|3anik | Cyma
— N[t~ |2T| v © =
HIHBHEHEFHBHBEFHBEFHRK ||| =& | =| &

313133 |3|3[3|3|4|4]4/4/4]4] 4 |4]4] 60 | 40 | 100

T1, T2, ..., T17 — Temu po3aimiB

Jlist momycKy A0 CKIAAaHHs MiJICYMKOBOTO KOHTPOIIO (3alliKy) 3700yBad BHIIOT OCBITH
NMoBMHEH HaOpatn He MeHme 30 OaniB 3 HaBYAIBHOI JUCHUILUIIHK MiJ dYac IMOTOYHOTO
KOHTPOJIIO, CAMOCTIITHOT poOOTH, 1HIANBIYyaIIbHOTO 3aB/IaHHS.




HIxana onmiHlOBaHHSA

Cywma 0aiB 3a BCi BUIU HaBYAIBHOL O1iHKa 3a HAlllOHAJIBHOO HIKAJIOK
JISUTBHOCTI IPOTSTOM CEMECTpY JUTSL 3aJTIKY
90 — 100
70— 89 3apaxoBaHO
50 -69
1-49 HE 3apaxoBaHO

KpuTepii ouiHioBaHHSI HABYAJIbHUX JOCATHEHDb 3 KOJKHOI TeMHU

OriHka [NosicHenHs
B Oayax
Kpumepii oyinrosanus 3aedannsn y 3 banu
3 0amm | be3goraHHO BUKOHAHE 3aBJIaHHSL.
2 6anmu | [Ipu BupimeHHi 3aBIaHHS JOMYIIEHO | JOTiYHY MOMHIIKY, abo apudMeTuyHi
TTOMMJIKH, 110 BIUIMHYJIM HA OCTATOYHUH pe3yIbTar.
1,5 6anu | Sxmio 3100yBad JOMYCTHUB JIOT1UHY MOMWIKY MTPH BUPILICHH] 3aBIAHHSL.
1 Gan Sxmo 3700yBau 3Hae (opMmynM Asis BUpIMIGHHS 3aJaHHS, alieé pIIICHHS He
BHUKOHAB.
0 6aniB | Sxuro 3100yBay He MPHUCTYIAB 10 BUPIIICHHS 3aa4i.
Kpumepii oyinrosanus 3aedannsn y 4 banu
4 6amu | beznoranHo BUKOHAHE 3aB/IaHHSL.
306amu | Ilpm BupimeHHI 3aBHaHHS JOMYyHMIEHO | JIOTIYHY NOMMIKY, abo apudmerndHi
MTOMUJIKH, 10 BIUTMHYJIM HAa OCTaTOYHUHN pe3ynbTar.
2 6amm | Sxmo 3700yBad JOMYCTHUB JIOTIYHY IIOMIJIKY TIPH BHPIIICHH] 3aBIaHHS.
106an | Sxmo 3100yBau 3Hae (opMynu Ui BHpIIIEHHS 3aJaHHs, aje pILIeHHS He
BHUKOHAB.
0 6aniB | Skuo 3100yBay He MPHUCTYIAB 10 BUPIIIEHHS 3a7a4l.
KpuTepii oniHioBaHH# 32J1iKOBOI po60TH
Oninka B KpgTepn ) Y —
Oanmax OIIIHKHU
TeopeTruHuUi 3MiCT Kypcy 3aCBOEHO IIITKOM, ¢(hOPMOBaHO HEOOXiTHI
MIPAKTUYHI HABUYKH 3 OCBOEHMM MaTepiajoM, yCl HaBYaJIbHI 3aBJlaH-
36-40 90-100% | Hs, ki mepenbaveHi MPOrpaMor0 HABYAHHS, BUKOHAHO B IOBHOMY
00cs131, BiMiHHA poboTa 06€3 MOMHUIIOK a00 poOOTH 3 OJIHIEI0 HE3HA-
YHOIO TOMHJIKOIO
TeopeTnuHui 3MICT KypCy 3aCBOEHO IUIKOM, MPAKTUYHI HABUYKH
pPOOOTH 3 OCBOEHHM MaTepiajioM B OCHOBHOMY C(pOpPMOBAHO, BCi Ha-
BYaJIbHI 3aBJIaHHA, SIKi MependadeHi MporpaMor0 HaBYaHHS, BUKOHA-
28-35 70-89% HO, SIKICTh BUKOHAHHS KOIHOIO 3 HMX HE OILIIHEHO MiHIMaJIbLHUM YH-
ciom OaniB, JesKl BUIU 3aBJaHh BUKOHAHO 3 MMOMHUJIKaMH, poboTa 3
JIeK1IbKOMa HEe3HAYHUMHU TTOMHIIKaMH, a00 3 OJHI€l0-JBOMA 3HAYHU-
MU TTOMIJTKaMHU
TeopeTuuHuUit 3MICT KypCy 3aCBOEHO HETIOBHICTIO, ajie MPOTaJuHU He
HOCSITh ICTOTHOTO XapakTepy, HEOO0X1/1HI MPaKTUYHI HABUYKH pOOOTH
20-27 50-69% 3 OCBOEHUM MarepiajloM B OCHOBHOMY C(OPMOBAHO, OUIBIIICTH TIe-
pendadeHnX MPOTpaMol0 HaBYAaHHS HABUAIBHUX 3aB/IaHb BUKOHAHO,
JIesIKl 3 BUKOHAHMX 3aBAaHb MICTITh MOMMJIKH, poOOTa 3 TpbOMa 3Ha-
YHUMH IOMUJIKAMU
0-19 0-49% TeopeTuuHuit 3MiCT Kypcy HE 3aCBO€HO, HEOOX1IHI MPAKTUYHI HABH-

YKH pOOOTH 3 HaBYAJTLHUM MaTepiajioM He chopMOBaHO, BC1 BUKOHA-




HI HaBYAJIbHI 3aBJaHHS MICTATHh TpyOl MOMUIJIKH, JOJATKOBY CamMoC-
TiliHa poOoTa HaJ MaTepiajJoM Kypcy HE NMpHUBEAE A0 3HAYHOTO -
BUILEHHS SKOCTI BUKOHAHHS HaBYAIBHUX 3aBJaHb, poOOTa, IO MOT-
pedye MoBHOT NepepoOKu

10. PexomeH10BaHa JiiTepaTypa
OcHoBHa JiTeparypa:

1. Buma maremaTuka : 30ipHHMK 3a7a4 Ta METOJA. PEK. JJIsl MPOBEIEHHS MPaKT. 3aHATh Ta
camoct. pobotu crynmentie / O.Il. Mensuuuenko, ¥Y.C. PeBunpka. — bina IlepkBa : BHAYVY,
2011.-88c.

2.Buma marematuka: HaBuanbnwmii mocionuk / B.I1. [lyooBuk, LI. FOpuk. — K.:A.C.K., 2005.
— 648 c.

3. EnemenTn Bumoi Mmatemaruku : HaBd. moci6. / H. E. Konapyk, M. M. Mansp, B. B. Hik-
noenko, M. M. Illapkani. — Yxropon : Bun-so YxxHY «l'oBepnay. — 2017. — 124 c¢.Bumia mare-
MaTHuKa: 30ipHUK 3a1a4 : HaBd. moci0. / B.IL. Jly6oBuk, L.I. FOpuk, LII. BoBkonas ta iH.; 3a pen.
B. I1. Iy6oBuka, . I. FOpuka. — K. : A. C. K., 2005. — 480 c.

4. Jlucuus B.T. Ananitidna reoMeTpis (3 AUAaKTHYHUMEU MaTepianamu Ha CD- mucky) / Ha-
BUasibHUM nociOHuk. — Xapkis: XHY, 2010. — 420 c.

5. HaBuanpHO-MeTOAMYHMIA MTOCIOHUK 3 Kypcy «Buma maremaruka»: ykia. O.I'. CemeHeHKoO.
[TepescnaB-XmenbHuubkuid: IIX/ITY, 2021. 260.c.

6.Oripko O.I., I'anaiiko H.B. Buma maremaruka : HaB4asibHUN TI0CiOHUK. JIBBIB : JIBBIBCH-
KW Iep>KaBHUHM YHIBEPCUTET BHYTpIlIHIX crpas, 2025. Y.1. 376 c.

7. Tpim 5.M. Buma marematuka. 30ipHUK iHAMBINyaJbHUX 3aBJaHb. HaBY. MOCIOHHK. JIbBIB.
Bunasuuuwnii nentp JIHY imeni [Bana ®panka. 2020. 149 c.

JonomixHa Jitepatypa:

1. Buma wmarematuka : miapyunuk / B.A. JlomOpoBcekmii, [.M. KpuxaHiBchkui,
P.C. MarpkiB Ta iH. ; 3a pea. M. 1. llunkapuka — Teprnonins : Bun-Bo Kapm’roka, 2003. — 480 c.
2. Pyoim B.B. Koncmekr gnekuiii 3 kypcy «Buma wmartemarukay 0 Y.l /

B.B. Py6im. — Yxropog : JIBH3 VxxHY, 2015. - 96 c.
3. Tlaciuynuk S.A. Buma maremaruka: nigpydnuk. Octpor: Bua-so HamionansHoro yHiep-
cutety «OcTpo3bKa akagemisn, 2021. 432 c.

11. llocnnanus Ha indgopmauniiini pecypcu B InTepHeri, Bigeo-iekuii, iHie MmeTogu4He
3a0e3me4eHHs

1. Kyznenosa B.O. Marpuui. Cucremu NiHIHHUX piBHSAHB. BekTopu : METOANYHI PEeKOMEH-
Jartii 10 BUKOHAHHS pO3paxyHKOBOI poO0TH 3 AMCHUILTIHY «Bwuia maremaTuka» aiis 3100yBadiB
nepuioro (OakanaBpchkoro) piBHs Bumoi ocité / B.O. Ky3nenosa, I'.B. UepHoBa. — XapkiB :
XapkiBcbkuil HanioHanbHUM yHiBepcuTeT iMeHi B.H. Kapasina, 2023. — 52 c. Pexxum gocrymy:
https://ekhnuir.karazin.ua/items/7beSh68c-d1ae-4c41-8277-e555ea28f215

2. Jlucuug B.T., SIkyoa M.O. Buma mMaremaTnka. MeTtoanyHi BKa3iBKH. Pexxum nocryry:
http://dspace.univer.kharkov.ua/handle/123456789/7861.

3. Jlucums B.T., Slkyoa M.O. Buma maremarnka. MeToaudHi BKa3iBKHA. PexxuMm nmoctymy:
http://dspace.univer.kharkov.ua/handle/123456789/7862.

4. Jlucuus B.T., flky6a M.O. Buma maremarnka. MeToandHi BKa3iBKH )i CTYACHTIB 1 Ky-
pcy exojoriuHoro ¢akynerety (cemectp 1, moayni 1-2) / Xapkis: XHY, 2009. — 80 c.

http://dspace.univer.kharkov.ua/handle/12345678/7861
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