MIHICTEPCTBO OCBITHU I HAYKH YKPATHU

OnecbKkuii HANIOHAJIBLHUI TEXHOJIOTTYHUI YHIBEpPCUTET

POBOYA ITPOT'PAMA HABYAJIBHOI IUCIUIIITHA

BULIA MATEMATHUKA

O00B’43K0Ba HaBYaJIbHA TUCIUAILIIHA
MoBa HaBUYaHHS — YKPAIHChKa

OcsitHbO-TIpoeciiiHa mporpamma EHEpreTHYHUN 1HXCHEPUHT Ta
€Heproayaut

Kon ta HaiimenyBaHHs crienianbHOCTi 144 TemioeHepreTuka

[udp Ta HaliMeHyBaHHA rany3i 3HaHb 14 EnexTpuyHa iHKeHepis

CryniHp BHILOT OCBITH OakaiaBp

Po3risHyTO, CXBaJIEHO Ta 3aTBEPIKEHO
MeToauuHoI0 pajiolo YHIBEPCUTETY

2022



PO3POBJIEHO TA 3ABE3IEUYETLCH: kadeaporo dizuko-MaTeMaTHYHUX HAVK
OnechbKOro HAIlOHAJIBHOI'O TEXHOJIOTTYHOIO YHIBEPCUTETY

PO3POBHUK: Bitiok A.B., nonieHT kadenpu dizuko-mMaTeMaTUYHUX HAYK,
KaHMIaT TEXHIYHUX HAYK, JIOIIEHT

PosrnsnHyTo Ta cxBajeHo Ha 3acigaHH1 kadeapu PizuKko-MaTeMaTHYHUX HAYK
[IpoToxoi Bif « » 2022 p. Ne

3aBinyBau kadenpu Cepreena O.€.

PosrnsnyTo Ta cxBaneHno Pamoro 31 criemanbHOCTi 144 «TermioeHepreTukay

['onoBa panu Titnos O.C.
(mrizrmnc) (mpiseume Ta ininmanm)
["apaHT OCBITHBOI TPpOrpamMu Carama T.A.
(Hi,JZ[HI/IC) (npi3BH1ue Ta 1HIIHAITH)

Po3rasiHyTo Ta cxBaneHo MeToAMYHOIO Paol0 YHIBEPCUTETY
[Ipotokomn Bif 20 p. Ne

Cekperap MeToauuHoi
paau yHIBEpPCUTETY Mypaxoscekunt B.I'.

(rmizmac) (npizBune Ta ininmam)




1.1
1.2
1.3
1.4

2.1
2.2
2.3

SMICT

ITosicHIOBaAJIBHA 3aIIKCKAa

Merta Ta 3aBIaHHS HaBYaJbHOI JUCITAILIIHU
KomneTeHTHOCTI, sIKI MOXe OTpUMaTH 3700yBay BUIIOI OCBITH
MUiKIUCIUIUTIHAPHI 3B’ I3KU

OO6csar HaBuasibHOT TucHUIUTIHU B kpeautax €KTC
3MICT IUCHHUILUIIHHA:

[Tporpama 3mMiCTOBHUX MOAYJIIB

[Tepemik mpakTHIHUX POOIT

[Tepenik 3aBaaHb 10 CAMOCTIHHOI poOOTH
Kpurepii omiHtoBaHHs pe3yabTaTiB HABYAHHS
[HdopmariitHe 3a0e3neyeHHs

PR O~N~NOOOONMNDMDN
[y N

[HEY
w



4

1. ITosicHIOBaJILHA 3alUCKA
1.1. Mera Ta 3aBAAHHA HABYAJIbHOI JUCHHUILIIHA

MeTo10 BUKJIaIaHHS HABYAIBHOT TUCIUIUTIHA «BHUIlla MaTeMaTHKa €:

- CIPUSHHS IHTEJICKTYaTbHOMY PO3BUTKY CTYICHTIB;

- (opMyBaHHS y CTYJICHTIB HaBHYOK aOCTPAaKTHOIO MHCIICHHS, BMIiHHS
y3arajgpbHIOBAaTH, AaHalli3yBaTH, 3HAXOJUTH 3aKOHOMIPHOCTI, JIOTIYHO MHCIIHTH,
TUTaHyBaTH HAIlCPEI;

- BUPOOJICHHS y CTYJICHTIB YMIHHS CAMOCTIITHOTO HaBYaHHSI.

OCHOBHUMU 3aBJaHHSIMU BUBYCHHS AUCLHUILUIIHU «BuIia MmatemMaTuka

- ((opMmyBaHHs y CTyAEHTIB 0a30BUX MaTeMaTUYHUX 3HaHb IS
PO3B’sI3yBaHHS 3a7a4 y NnpodeciiiHiii MIsTIbHOCTI, BMIHb aHAJTITUYHOTO MUCJICHHS Ta
MaTeMaTUYHOTO (DOPMYIIIOBAHHS 3a/1a4 raiaysi;

- O3HAaHOMJICHHS CTYJIGHTIB 3 OCHOBaMHM MaTeMaTHUYHOIO  amapary,
HEOOX1THOTO JJIs OpraHi3allii BApOOHHUIITBA;

- PO3BUTOK JIOTIYHOTO MHCJICHHS Ta TMIJBHUIICHHS 3arajbHOTO PIBHS
MaTeMaTU4YHOI KYJIbTYPH;

-  HAOYTTA CTyJIEHTaMH YMIHHS CaMOCTIHHO OIpallbOBYBaTH Matepiall Ta
KOPHUCTYBATHUCS JIITEPATYpPOIO 3 BUIIIOT MATEMATHUKH.

B pe3ynbTaTi BUBUECHHS KYypCy BUIIOI MATEMATHKHU CTYJICHTH MTOBUHHI

3HATH:

— OCHOBHI O3HAUEHHS Ta MOHSATTS BUIIOT MAaTEMAaTUKH, HEOOX1AH1 JJIsSI aHATI3Y
1 00poOKM MPUKIATHUX TEXHIYHUX 3a]1aY;

— OCHOBH BHUILOT MAaTEMAaTHKH, 5IKi € PyHIaMEHTOM NpodeciiHOI MIATOTOBKH;

— poJib 1 MiCIle MaTEMaTUYHUX METO/IB MPHU PO3B’sI3aHHI MPUKIATHUX 3a7a4
raiysi;

— MeToauKH (OPMYBaHHS TaKMX 3a7a4 y MAaTEMAaTUYHUX TEPMIHAX 1 MUISIXU
PO3B 3Ky OTPUMAHOT MOJIEIIL;

BMITH:

- pO3B’si3yBaTH MaTeMaTH4YHI 3aJadi Ta 3BOJUTU PO3B’A3KHU 10 MPAKTUYHO
MPUIHATOTO Pe3yJbTaTy, & TAKOXK PO3BUHYTH JIOTIYHE 1 aITOPUTMIYHE MUCIICHHS,

-  HaO0yTH HAaBUYOK MATEMATUYHOTO JOCTIDKCHHS NPHUKIAJAHUX IHUTAHb
(3acTocyBaHHS MaTeMaTUYHUX 3aC001B I PO3B’sI3aHHS 3aIaHUX IMPAKTUYHUX 3a7ad,
BHUOIp ONTUMAJIBHOTO PO3B’SI3KY, IHTEpPIIPETALlisl TA OLIIHKA OTPUMAHUX PE3YJIbTATIB);

- CaMOCTIMHO OMNpanbOBYBaTH MAaTEMaTH4YHI TEKCTH, IO MICTIThCA B
JiTepartypi, sSKa MoB’si3aHa 31 CIEHiaIbHICTIO CTY/ICHTA;

- 3aCTOCOBYBaTM BCI HOBI Cy4YacHI OOYMCIIIOBAJIbHI 3aco0M, a TaKOX
KOPUCTYBATHUCS TAOIMIIMU Ta JIOBITHUKAMH.

1.2. KommneTeHTHOCTI, IKi MOKe 0TPUMATH 3100yBay4 BUIIOI OCBITH

VY pe3ynbTari BUBYCHHS HABYAIBHOI TUCIUTLIIHYU «BuIiia MmaTemMaTukay 3100yBad



BUIIO1 OCBITH OTPUMY€E HACTYMHI MPOTrpaMHi KOMIIETEHTHOCTI Ta MPOTpaMHi
pe3ynbTaTH HaBYaHHS, sIKi BU3Ha4YeH1 B CTaH/1apTi BUIIOT OCBITH 31 CHEIIadbHOCTI
144 «TennoeHepreTuKay Ta OCBITHBO-IpodeciiiHii mporpami «EHepreTHuHui
1H)KEHEPUHT Ta EHEeProayauT» MiATOTOBKU OaKaiaBpiB

InTerpasbHa KOMIETEHTHICTD:
3MaTHICT, PO3B’SI3yBaTH CKJAIHI 3arajbHi, CIeEIlali30BaHl 3ajJadl Ta MPaKTUYHI
npobneMu 'y cdepi TemroeHepreTukr abo y Mpoleci HaBYaHHS, IO Iepeadadae
3aCTOCYBaHHS TEOpi Ta METOMIB EJIICKTPUYHOI 1HXKGHEpii 1 XapaKTepHU3yeThCs
KOMILJICKCHICTIO Ta HCBU3HAYCHICTIO YMOB.

3arajibHi KOMIIETEHTHOCTI:
3K 3. 3naTHICTh BUUTHUCS 1 OBOJIOIBATH CYYaCHUMHU 3HAHHSAMHU.
3K 4. 31aTHICTh 3aCTOCOBYBATH 3HAHHS y IPAKTUYHUX CUTYAIISIX.
3K 5. HaBuuku BUKOpUCTaHHSA 1HPOPMALIHHUX 1 KOMYHIKalIMHUX TEXHOJIOTIH.
3K 6. 3natHicTh A0 MOLIYKY, 0OpOOJIEHHS Ta aHami3y 1HPOpMallli 3 pI3HUX JIKEpEl.
3K 7. 3naTHICTh MpaioBaTd B KOMaHII.
3K 8. 3natHicTh CHIKYyBaTUCS JAEPAKABHOIO MOBOIO SIK YCHO, TaK 1 TUCHMOBO.
3K 9. 3natHicTh npuiiMaT OOTPYHTOBAH1 PIIIICHHS.
3K 11. 3natHicTh 0opMIIEHHS TEKCTOBOI 1HPOpMaIIii BIAMOBIIHO A0 ICHYIOUUX
CTaHJapTiB Ta HOPM.

CrnenianbHi KOMIIETEHTHOCTI:
CK 1. 3paTHICTh 3aCTOCOBYBATH BIJIMOBIIHI KUJIbKICHI MaTeMaTUYHI METOJIU, METOIU
MPUPOTHUYMX Ta TEXHIYHUX HAYK 1 KOMIT IOTEPHE MPOrpaMHe 3a0€3MeYCHHS TSI
BUPILIEHHS 1HXKEHEPHUX 3aBAaHb B TEIJIOCHEPIeTUYHIN ramy3i.
CK 2. 3naTHiCTh 3aCTOCOBYBATH 1 IHTETPYBATH 3HAHHS 1 PO3YMIHHS 1HIIIHX
THKEHEPHUX TUCHUIUTIH JJI1 BUPIIIEHHS MPOQeCciiHUX MpooIieM.
CK 3. 3gaTHiCTh MPOEKTYBATH Ta €KCILTyaTyBaTH TEILUIOCHEPTeTUYHE 00JIa THAHHS.
CK 4. 3natHiCTh BUSIBIATH, KJIACU(DIKyBaTH Ta OLIHIOBATH €(DEKTUBHICTh CUCTEM 1
KOMIIOHEHTIB Ha OCHOB1 BUKOPUCTAHHSI aHaJITUYHUX METO/IIB 1 METO/IIB
MOJICJIFOBaHHS B TEIJIOCHEPTETHYUHIN Tramy3i.
CK 8. 3naTtHiCTh BUKOPUCTOBYBATH HAYKOBY 1 TEXHIUHY JIITEpATypy Ta 1HIII JKEpeia
iH(dopmartii y npodeciiiHiil TIsITbHOCTI B TEIUIOEHEPTETUYHIN TaTy3i.

IIporpamHui pe3yJibTaTH HABYAHHA:
[1PH 1. 3natu 1 po3yMiTH MaTeMaTuKy, Gi3UKy, XiMII0 Ha PiBHI, HEOOX1THOMY JIs
JOCSITHEHHSI pe3yJbTaTIB OCBITHBOT IPOTPAMH.
[1PH 2. 3natu 1 po3yMiTH 1HXEHEPHI HAYKH, 1O JIEXKATh B OCHOB1 CHELIaIbHOCTI
«Tennoeneprerukay BIJMOBIAHOI crierliajizaiii, Ha piBHI, HEOOX1THOMY IS
JOCSITHEHHSI 1HILKX Pe3yJbTaTIB OCBITHBHOI IPOrpamMu, B TOMY YKCIII [IE€BHA
0013HAHICTh B OCTaHHIX JOCATHEHHSIX HAYKH 1 TEXHIKH Y c(epl TEIIOCHEPTeTUKH.
[1PH 3. Po3ymMiHHA MDKIUCHUIUIIHAPHOTO KOHTEKCTY CIEUI1aIbHOCTI
«TemnoenepreTukay.
[TPH 9. Bmitu 3HaX01uTH HEOOX1AHY 1H(QOPMAITIIO B TEXHIYHIN mTepaTypl HayKOBHUX
0a3ax JaHHUX Ta HIIUX JHKepesax iHpopMallii, KpUTHYHO OIIHIOBATH 1 aHAII3YBATH ii.


https://mon.gov.ua/storage/app/media/vishcha-osvita/zatverdzeni%20standarty/2020/03/144-Teploenerhetyka.bakalavr-10.12.pdf
https://mon.gov.ua/storage/app/media/vishcha-osvita/zatverdzeni%20standarty/2020/03/144-Teploenerhetyka.bakalavr-10.12.pdf
http://nmv.ontu.edu.ua/opp/144b-t2021.pdf
http://nmv.ontu.edu.ua/opp/144b-t2021.pdf

[TPH 14. Matu HaBUYKH pO3B'I3aHHS CKIQIHHUX 33/1a4 1 MPAKTUIHHUX MTPOOJIEM, III0
nependavaroTh peaizaiio iIHKSHEPHUX MTPOSKTIB 1 TPOBEICHHS TOCIIIKEHb
BIZIITIOBIIHO A0 cIierjami3ari.

1.3. MixaucuuiutiHapHi 3B’ A3KH
Jluctiuriina € 6a30BOI0 IS AUCIUIUIIH: TEXHIYHA MEXaH1Ka, OCHOBH €JEKTPOTEXHIKU
Ta EJEKTPOHIKU, TEIJIOMAacOOOMIH, TEXHIYHA TepMOAMHAMIKA, JKepena eHeprii
TEIJIOTEXHOJIOTII Ta BTOPUHHI €HEPTOPECYPCH

1.4. OOcsar HaB4aJbHOI (ucumMIuting B kpeaurtax EKTC

KinbkicTs kpeautiB ECTS- 7, roaun — 210

AYJAUTOPHI 3aHATTH, BCHOT'O aekmii  1/2 npaktayni 1/2
TOIMH: CEMECTp CEMECTp
nenHa | 34 /56 20/14 40/16
3a0uyHa | 12 /12 8/4 8/4
Camocriiina pooora, roqun | nenna 60/ 60 3aouyna — 104 / 82
dopma niICYMKOBOI0 Cemectp 1- ek3ameH, Cemectp 1- ek3ameHn
KOHTPOJII0 ceMmecTp 2 — nud.3amik | ceMmecTp 2 — aud.3amik




2.1.

2. 3MicT JUCHMILTIHA

IIporpama 3mMiCTOBHHX MOIYJIiB

3micToBHui1 MoayJb 1. JIiHiiiHA, BeKTOPHA ajiredpa Ta aHAJITHYHA reOMeTpist

TCEMH

3MICT TEMU

JIEHHA

3a04YHa

Jliniiina anreopa. Marpuni, aii Hag HUMH. BH3HAYHMKH Jpyroro Ta
TPETHOTO TOPSAKIB, BiIacTHBOCTI. OOepHEHAa MaTpHUIls, paHT MaTPHII.
CucremMu THIMHHX pPIBHSHB, IXHI BHIU, METOAM poO3B’s3Ky: Kpamepa,
Marpuunuii, Kopnana-I'aycca. CyMICHICTh ~ CHCTEM, Teopema
Kponekepa-Karemi.

BekTopHa anaredopa. Bexrtopu, ixni Buau. JIiHiiHI omeparii Hafg
BEeKTOpamMH (JI0JaBaHHS, BiJIHIMAHHS, MHOXKEHHSI Ha uncio). HemiHiiHI
omeparii HaJ BEeKTOpaMHu (CKaJsIpHUN, BEKTOPHUN Ta MilIaHUN TOOYTKH,
iXHi BJIACTUBOCTI, OOYMCIICHHS B KOOPJIMHATAX ).

AHajsiTuyHa reometrpis. [lpsma Ha nmomuHi. PiBHAHHA mNpsMoi Ha
IUIONIMHI: BEKTOpHE, KAaHOHIYHE, MapaMeTpUyHi, Yepe3 JBi TOYKH, 3 KyTOBHUM
Koe(illieHTOM, y BiApi3KaX Ha OCSX, 3arajbHe. B3aemHe po3TalllyBaHHS JBOX
NpsSIMUX HA TUIOMIMHI, TOYKA MEPETUHY, KYT MDK TPSIMIMH, YMOBH TApaJIeIIbHOCTI
Ta MepreHMKYIpHOCTI npsvux. [lnommHa 1 nmpsima B mipoctopi. OCHOBHI
PIBHSIHHSI TUIONIMHM, BIJCTaHb BiJl TOYKH JO IUIOIIWHU, B3aEMHE
pO3TallyBaHHS JBOX IUIOUIMH; KYT MDK IUIOIIMHAMH, YMOBH
napajenbHOCTI W MepneHauKyIsspHOCcTi. OCHOBHI PiBHSHHS TPAMOI B
IPOCTOPi, B3a€MHE PO3TAllyBaHHS JBOX MPIMHX; KyT MDK HpPSMHUMH,
YMOBH MapajeIbHOCTI W MEePHEeHIUKYIAPHOCTI. B3aemMHe po3ramryBaHHS
opsMoi 1 IUIOIIMHHM; KyT MDK HpPSAMOK 1 IUIOIIMHOIO, YMOBH
napanenbHOCTI ¥ MEepHeHANKYISIPHOCTI. 3arajbHe PIBHSIHHS KPUBOI APYroro
nopsiiky. KanoHiuHi piBHsHHS. JIOCTiDKEHHST KPUBUX JIPYrOro MOPSZIKY: KOJa,
eJTirica, TinepooIIu, napadosm.

3micToBHUI Moy b 2. BeTyn 10 MaTemMaTu4yHOro ananizy. @yHkuis, rpaHuns,

HenepepBHicTh. lndepenniajbHe YncJeHHs (PYHKIII O1Hi€l 3MiHHOI.

3MiCT TEMU

JICHHA

Bao4dYHa

Berynm g0 marematmuyHoro  aHauizy.  ®DyHKUis, TrpaHund,
HemnepepBHiCTh. MHuoOxuHU, kona Ednepa. UucioBa MOCHIIOBHICTB, ii
rpanuns. DyHkIisg, kiaacugikamis Ta crnocoOu 3agaHHA. ['paHuIs
¢byHkuii B Touni. BnactuBocTi rpaHunb. 1-a 1 2-a BaXXJIMBI T'paHUIIL.
HenepepBuicth ¢yHKIii B Touri. OMHOCTOPOHHS HeNepepBHiCTh. Touku
po3puBy Ta ix kiacugikamnis. BmactuBocTi QyHKIIM, HemepepBHUX Ha
BIJIPI3KY.

JudepennianbHe unciaeHHsa PpyHkuii oaHiei 3minnoi. IloxinHa QyHKIii.
[i reomeTpuunuii, MexaHiuHu# Ta exkoHOMiuHMH cMucia. OCHOBHI
TEOpEeMU MpO MOXiAHY (MOXiAHA CyMH Ta PI3HHULI, JOOYTKY, YacTKH,
obepHeHoi  QyHkmii, ckmageHoi @yskmii). [loxigHi  OCHOBHHUX
eneMeHTapHUX (QyHKIiH. Tabnuis moximHux. PiBHAHHS TOTHYHOI Ta
HopMani g0 kpuBoi. [loxigHi cTemneHeBO-MOKa3HUKOBOI, HESIBHOI Ta
napaMeTpuuHo  3ajgaHoi  ¢yHkmiil. Ilonarrts mudepeHuiany, Horo




TEOMETPUYHUN CMHUCI, 3aCTOCYBaHHS JO HAOMMKEHUX OOYHCIICHB.
[IpaBuno JlomiTass. [Toximai Ta audepeHIia  BHUIIUX TOPSIKIB.
Teopemu mpo MOHOTOHHICTb, OMYKJICTh Ta YIHYTICTh Tpadika (QyHKII.
ExcrpemMym 1 meperus, ixHi HeOOXigHa Ta JOCTaTHI YMOBH. ACHMIITOTH.
Cxema MOBHOTO JOCHIDKeHHS QPyHKIIT Ta moOymoBa rpadika.

3micToBHUIT Moayab 3. Iucranuiitnuii MmoayJb. udepenuiajbHe unciaeHHs: GyHKUii 1BOX

3MiHHUX.

Ne
TEMU

3MICT TEMU IIEHHa (ao4H

MudepennianbHe 4YuciaeHHss QyHKOii aBox 3MiHHHUX.  DyHKIis
JEKUIBKOX 3MiHHUX (OCHOBHI MOHATTS). HemepepBHicTh QyHKIIT ABOX
3MiHHUX. YacTWHHI  NOXiAHI, iXHIH TCOMETPHUYHUU  CMHCII.
Hudepenmian. YacTuHHI NOXigHI Ta audepeHIliaid BUIIUX TOPSIKIB,

3aCTOCYBaHHA B HaOmMMkKeHHX oOuucieHHsax. PiBHsHHs potuyHoi | 0

IUIOIIMHU Ta HopMmaii. ['panmieHT, #HOro BIacTUBOCTI, MOXiHA 3a
HanpsiMkoM.  Exctpemymu  ¢yHKmii  JBOX  3MIHHUX; YMOBHUI
ekctpemyM. Haiibinpme ta HaliMeHine 3HadeHHs (YHKUII B 3amaHii
o0nacri.

3acTocyBaHHsl. HeBJacHi iHTerpasau.

3micToBHUIT Moay.b 4. HeBusHa4venuii inTerpaJi. BusnaueHnuii iHrerpaJ ta ioro

TEMHU

3MicT TeMH MeHHa [BaoyH

HeBu3nauennii inTerpan. Ilonsarrs mnepBicHoi QyHKmii Ta
HEBU3HAYEHOTO iHTErpaja, OCHOBHI BJIACTUBOCTI. Tabiuus iHTerpasis.
Metoau iHTerpyBaHHs: Oe3MOCepeAHE IHTEIPYBaHHSA, METOJ 3aMiHHU
3MIHHOI ~Ta IHTErpyBaHHsS 4dYacTWHHaMW. PoO3Kiaj  NmpaBUIBHHUX
palioHaJIbHUX JpOoOiB B CyMy €JIEeMEHTAapHUX ApoOiB. IHTerpyBaHHs
IpoOOBO-paIlioHaTbHUX ~ (DYHKIINA; JedkuX  (QYHKIIH, 10  MICTATh
IppalliOHAJIbHICTh; TPUTOHOMETPUYHUX (PYHKILIH.

Busna4yennii interpan ta ioro 3acrocyBanHsi. HeBiachi iHTerpasm.
3anaui, sK1 IPUBOJATH /10 MOHATTSA BU3HAUEHOIO 1HTErpany. BusHaueHuit
1HTerpaji, yMOBH HOTo iCHyBaHHs. BIacTHBOCTI BU3HAYEHOI'O iHTErpasna.
InTerpan 13 3MiHHOI0O BepXHbOIO Mexero. @opmyna Herorona-JleiiOHina.
OOuucneHHs BU3HAYEHOTO 1HTErpana, Moro BIACTUBOCTI. 3HAXOKCHHS
wiony Mmiockux Qiryp. I'eoMeTpuuHi 3acTOCyBaHHS BHM3HA4YE€HOTO
iHTerpana: o00’eM Tila oOepTaHHs, JOBXKHWHA JIYTH IIOCKOI KpPUBOI.
HesnacHi iHTerpanu 1-ro ta 2-ro poay.

3micToBHUI MoayJb S. [Indepenuiaibhi piBHssHHA. YncioBi Ta pyHKIIOHANIBHI psian.

No

TEMHU

3MICT TEMH

JICHHa Ba0O4H

1.

JAudepenniaabHi piBHHHHH.U3aI[a‘-Ii, 0 IMPUBOIATH JO HOHATTA

nudepenuianbHoro piBHsSHHA. Moro mopsnok 1 po3s'sa3ku. 3agauya Koumri.
JudepeHnianbHi piBHAHHSA MEPIIOr0 MOPSAKY, LIO IHTEIPYIOThCA B
KBaJpaTypax: HaWMpOCTilI, 3 BIJOKPEMJCHUMHU Ta BIJOKPEMIIFOBAHUMH

3MIHHUMH, OJHOpPiAHI Ta JiHIHI AudepeHialbHi PIBHSAHHSA MEPLIOro

nopsanaky. JudepenmianbHi pIBHSHHSA JpPYyroro MOPSAIKY 31 CTalUMH
koedirieHTaMu:  NiHIAHI  OJHOPIMHI Ta JiHIAHI HEOJHOPiAHI  3i




CHeIialbHOT0 BUAY MPaBor YacTHHO. CTpyKTypa IXHBOTO 3arajibHOTO
pO3’Bs3KY. 3aCTOCYBaHHS METOMY Bapiallii cTanux A0 audepeHiaTbHux
PiBHSIHB 13 3araJibHOTO BHJY MPaBOI 4acTUHOIO. [IOHATTSA mpo cucremy
JNiHIHHUX qudepeHIiaTbHUX PiBHIHbD.

2. | YucaoBi Ta yHkumioHaabHi psigm. YucnoBi psiaw, iXHI BJIACTHBOCTI.
O3Haku 301KHOCTI 3HAKOAOJAATHUX YHUCIOBUX DPsiB. 3HAKO3MIHHI PsiiH,
abcomoTHa Ta ymMoBHa 30DkHOCTI. O3Haka JleliOHima. DyHKITIOHAIbHI
psamu, ixHs obnacte 30ikHOCTI. CreneHeBi psanu. Teopema Abens.
InTepBan 1 pamiyc 30DkHOCTI. Po3knan ¢yHkuii y psg Makmopena. | 4 1
[IpencraBieHHs po3B’A3KiB audepeHiadbHUX PIBHSAHD y BHUIISAIL psnia
Teinopa. 3acTocyBaHHSI CTENEHEBUX PSAIB 0 HAOIMKEHUX OOUYHCIICHbB.
[Moustrs psapie Oyp’e. Pagu Oyp’e qs 211- ta 21- nepiognyHux, napHux
Ta HemapHUX (QYHKITIH.
3. | Pazom 34 12
2.2. Ilepeiik NpaKTHYHHUX POOIT
KinbkicTs
Ne ['onun
Hasga remu
3/m JICHHA 3a04Ha
dbopma dbopma
1. Matpwuili i BA3BHaYHUKH JAPYTOTO Ta TPETHOTO MOPSIAKIB. 4 0,5
2. Cucremu TpbOX JIIHIMHUX PIBHSIHB 3 TPhOMA HEBIAOMUMH, iXHSA | 3 0,5
CYMICHICTb. MeToiH pO3B’SI3Ky CUCTEM.
3. CkansipHuii, BEKTOPHUHN Ta MiMIaHUK MOOYTKH, 3aCTOCYBaHHA B | 4 1
o0YHCIIeHHX IOl Ta 00’ eMa.
4. I'eomeTpist B momuHi. 3aaya Ipo TPUKYTHHK. 4 0,5
S. I'eometpist B mpocTopi. 3agaya npo mipamismy. 4 0,5
6. JloCiIKEeHHsI KpUBUX APYTOT0 MOPSAKY. 3 1
7. I'panuus ¢pyHkiii B Toulli Ta HA HECKIHUEHOCTI. Baxknnsi 3 1
rpaHulli. PO3KpuTTS HEBU3HAUEHOCTEH.
8. [Toxinna ynkiii. O6uncnenus noxiguux. [Ipasuno Jlomirans. 4 15
9. [ToximHi mapaMeTpUyHO 33[JaHUX, HEIBHUX Ta CTETICHEBO- 3 0,5
MOKa3HUKOBUX QyHKIIH. {udepenuian ¢pyHkuii, ioro
3aCTOCYBaHH.
10. Exctpemym ¢ynkuii. Haitbinpme Tta HaiimeHmie 3HaveHHA | 4 0,5
¢ yHK1ii, 3a7aH01 Ha BIIPI3KY.
11. | Ileperun ¢yukuii. Acumnrotu ao rpadika ¢ynknii. Cxema | 4 0,5
JOCHTiKEeHHS DYHKIIIT.
Bceboro 3a 1 cemectp. 40 8
12. OOumcrieHHsT TEpBICHOI Ta HEBU3HAUYEGHOro iHTerpaima 3a |1 0,5
BJIACTUBOCTSAMHU Ta Oe3mocepenHiM iHTerpyBaHHAM. IlepeBipka
pe3ynbTaTiB JudepeHIiIOBaHHIM.
13. | Meroau 3amiHM 3MiHHOI Ta  iHTerpyBaHHA vacTuHam# | 1 0,5

HEBHU3HAYEHOTO 1HTErpaa.
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14.

Po3knan npo6oBo-panioHanbHUX (QYHKIIH Ha exeMeHTapHi ApoOu.
Meron maibIliB IHTErPYBaHHS HAWIMPOCTIIIMX PpaliOHATBHUX
apo0iB. MeTon HEBH3HAYCHHMX KOC(QIIIEHTIB IHTErpyBaHHS
NPaBWIBHUX JPOOIB Ta METO/I MiJICTAHOBKU — HETIPABIUIIbHUX.

15.

IarerpyBanHs Aeskux (QYHKIINA, IO MICTATh 1ppalliOHATIBHICTE.
[HTerpyBaHHS NESKMX BHpa3iB, MO MICTATh TPUTOHOMETPHYHI
byHKIII.

0,5

16.

Busnauennii interpan. @opmyna Heiotona - JleiOHina.
OOuncineHHs BU3HAYEHOTO IHTETpaldy 3a HOro BIACTUBOCTSIMH.
Mertoau 3amiHM 3MIHHOI Ta IHTETpYBaHHA YacTHHAMHU Y
BH3HAYECHOMY IHTETPaJIi.

0,5

17.

3acTocyBaHHS BH3HAYEHOTO iHTErpaja A0 OOYMCIEHHS IUIOLI
IUIOCKOT (irypH Ta JOBXWHH TYTW IUIOCKOT KPHUBOi B JEKapTOBIiH,
napaMeTpuyYHii Ta MOJSIPHIM cucTeMax KOOpAHMHAT, 00’eMy Tija
o0epTaHHs B A€KapTOBHX KoopauHarax. HemmacHi inTerpamu 1-ro
Ta 2-10 poAy.

18.

3amadi eKOHOMIYHOTO CMUCITY, SIKI MOJICTIOIOTHCS
mdepeHnianbHIMU piBHAHHSAME. Haiinmpocrinn qudepenmianbai
piBHsAHHA niepuioro nopsaky (JAP1I1), 3aranbauii 1 yacTkoBHiA
PO3B’S3KM Ta iHTerpaiy; inTerpaibHa kpusa. JIP1I1 3
B1JIOKpEMJICHUMH Ta BiJIOKPEMIIOBAHUMH 3MIHHUMH.

0,2

19.

Opnopinai [IP, migcranoska. 3agada Komri. JliniiHI
nudepeHiianbHi piBHSIHHS MEPIIOro NOPSAAKY (OJIHOPIIHI —
JIOAP1IT i Heompnopigni — JIHAP1IT). Meron bepuysmi Ta Bapiarii
JOBUIBHOI CTANIO].

0,3

20.

JliniiiHi OTHOPIAHI JUdepeHIiaabHi pIBHSIHHS IPYTrOTo MOPSIKY 31
cranumu  koediuientamu  (JIOAP2IT). Jliniiini HeomHOpigHI
nudepeHLiaabHl  pIBHAHHSA JPYroro MOPSAKY 31  CTalUMU
koepimientamu  (JIHAP2IT) 1 cnoemianbHOTO BHAY MPaBOIO
YaCTHUHOIO.

0.5

21.

UucnoBi paau, HeOOXiHA Ta JOCTATHI O3HAKU 301)KHOCTI TS PSJIiB
i3 3HAKONOJATHHMH 4YJICHAaMHU: O3HAKa TIIOPIBHAHHS Ta O3HAaKa
NOpIBHAHHA B rpaHnyHid ¢opmi, [lanambepa, paaukanbHa Ta
iHTerpanapHa o3Haku Komii.

0,5

22.

3HaKO3MiHHI psAau, aOCOJIOTHAa Ta YMOBHAa  301KHICTb.
3HaKoMoYepekHi psau, o3Haka Jleitonina. OyHKIIOHATBHI PSIH,
obmacte 30DKHOCTI. CreneHeBi psaM, I1HTEpBal 1 paaiyc
3015KHOCTI.

0,5

23.

Posknan ¢ynkuii y psau  Teimopa Ta MakiopeHa.
3acToCyBaHHSI CTEMEHEBUX PSAMIB 10 HAOMMKEHUX OOYHCIICHB.
Po3paxyHok koedilieHTiB qeskux psniB yp’e.

Beboro 3a 2 cemectp.

16




11

2.3. IlepeJik 3aBaaHb 10 CAMOCTilHHOI po60oTH

Kinexicts rogua
No ' . (bopmu HaBuaHH:)
Bunu HaBYamnLHOI JISUIBHOCTI
H/J1 JIeHHA 3a04Ha
1c/2c 1c/2c
1 OnparifroBaHHs JEKI[IHHOTO MaTepiany. 15/10 25/28
2 [TinroroBKa 10 MPaKTHYHKUX 3aHATH (BUKOHAHHS JOMAIIIHIX 3aBJaHb). 30/30 45/34
3 OrnpairoBaHHsI OKPEMHUX PO3/ILIIB MPOTPaMHU, SIKi HE BUHOCSTHCS Ha 15/20 34/20
aekuii (po6ota Ha matpopmi MOODLE):
1 cemectp — Temu «[Ipsima Ha TUTONIUHIY, «3arajibHE PIBHSHHS KPUBOI
apyroro nopsaky», HJI3 Nel «Jlocmimxenns ¢pyHkuii Ta modynosa
rpadiky»;
2 cemectp — Jucranuiitnuii Monyns «/ludepenmianbae uncieHHs
byHKIIT ABOX 3MIHHUXY, Y ToMY uucti H/[3 Ne 2 «Dynkuii qsox
3MIHHHX.
Pa3zoM 3 quCHMILIIHT 60/60 104/82
Ne Hassa TeMu [OMAIIHEOIO 3aBIaHHS. O6’em NeNe zamay [3]
TEMA y TOI.
1. Jliniiina anre6pa. 6 2.1.3 (1-10), 2.2.3(11),2.3.3
(12, 13), 2.4.3 (14-65)
2. Bekropha anre6pa. 4 1.1.3 (1-26, 30-43, 47-67)
3. AHaJIITHYHA TEOMETPIs. 8 3.1.3(1-12), 3.2.3 (1-11), 3.3.3
(1-10), 3.4.3 (1-12), 3.5.3 (1-6)
4. Beryn o marematuunoro anamizy. @ysaxuis, | 4 4.1.3(1-21),4.2.3(1-41),4.3.3
T'paHMIIsS, HEEPEPBHICTb. (1-10), 4.4.3 (1-6)
5. Hudepennianpae ynciaeHHs QyHKIIT ogHieT 8 5.1.3 (1-36)
3MIHHOI.
6. JudepenuiaabHe yncieHHs QyHKIIT JBOX 8 muct | 6.1.3 (1-55)
3MIHHHX.
7. HeBu3HaueHuit iHTeTpa. 6 7.1.3(7.1-7.84),7.2.3 (7.85-
7.104), 7.3.3 (7.105-7.122),
7.4.3 (7.133-7.149)
8. BusHaueHwuii iHTErpaj Ta HOro 3acTocyBaHHs. | 6 8.1.3 (8.1-8.49), 8.2.3 (8.65-
HesunacHi iHTerpay. 8.110), 8.3.3 (8.111-8.126)
9. HudepennianbHi piBHIHHS. 5 9.1.3(9.1-9.45), 9.2.1 (9.46-
9.85)
10. | Ywmcnosi Ta QyHKITIOHATBHI PSIH. 5 10.1.3 (1-46)
3. Kpurepii ouiHioBaHHs pe3y/ibTaTiB HABYAHHA

Buau KOHTpOIII0: BX1IHHUM, TOTOYHUN, MOIYJIBHUH, MIACYMKOBHH (Iud. 3aliK,
€K3aMeH)
HapaxyBanHs 0aj1iB 32 BUKOHAHHSA 3MiCTOBHOI'0 MOJYJIA
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OmuinHi dopMa HaBYAHHS
) Oamu JIEHHA 3a04YHa

Bun pobotu, mio migssrae Ki C : Ki C .
KOETPOIIO . bk, | CymapHi imbk. | CymapHi
JleHHA/3a0Ha m/ln m/ax poOiT, | Oanu poOiT, | Oamu

AS A ORI i | max | O™ | min | max

11b 11b

1 2 3 4 &) 6 7 8 9
1 cemectp
3micToBuii Moayab 1. “ JliHiliHA, BeKTOpHA anredpa Ta aHaJiTHYHA TeoMeTpis.”
BukoHaHHSI KOHTPOJILHUX 12 |20 12 o4 | 40 1 18 30
3aBJaHb
MOI[yJ'II).HI/II/I KOHTPOJIb 1 36 |60 1 42 70
(KOJIOKB1yM)
PeI/ITI/IHl“. 3a TBOPUi 3100yTKH 0 10 0 10 0 10
CTYJICHTIB
OmiHKa 33 3MICTOBHMA MOJYJIb 1 | — - - 60 100 | - 60 100
3micToBuif MOAYTH 2. “ BeTyn 10 MaTeMaTuuHOTO aHaizy. OyHKILs, TPaHUIL,
HernepepBHicTh. /udepeniianpae yncieHHs GyHKIT oH1€l 3MiHHO1.”
BukoHaHHSI KOHTPOJIBHUX 10 115 12 20 |30 1 18 30
3aBJaHb
Po6ora mag HJI3 Nel 6 10 1 6 10 - - -
MOI[y.HB'HI/II/I KOHTPOJIb 1 34 |60 1 42 70
(KOJIOKBIyM)
PeI/ITI/IHl“. 3a TBOPUi 3100yTKH 0 10 0 10 0 10
CTYJICHTIB
O1inka 3a 3MICTOBUM MOJYJIb 2 B B B 60 100 | — 60 100
/momycK
Pa3om 3 aucruIiiag/ eKk3aMeH 60...100 60...100
2 ceMecTp
3mictoBuii Moayb 3. Jluctanmiitauii Mmoayns. JudepeniiaabHe uncieHHsS
byHKIT ABOX 3MIHHHX.”
KQHTponb pe3ynbTaTiB JIUCTaH- 1 60 | 100 |- i i
uiHoro Moy (HZ3 Ne2)
Pel/ITI/IHF. 3a TBOpY1 3100yTKH 0 10 0 10 |- B B
CTYJICHTIB
O1iHKa 3a JUCTAHIIHHUN B B B 60 100 | — B B
MOAYJb
3mictoBuii Monyib 4. “ HeBusHauenuit interpan. Buznauenuii interpai ta
fioro 3actocyBaHHs. HeBnacHi inTerpanu.”
BukoHaHHS KOHTPOJILHUX 12 120 1> o4 | 40 1 18 30
3aBJaHb
MOI[yJIB.HI/II/I KOHTPOIIb 1 36 |60 1 42 70
(KOJIOKB1YM)
PeI/ITI/IHF. 3a TBOpYi 3100yTKH 0 10 0 10 0 10
CTYJICHTIB
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OrmiHKa 32 3MICTOBUMA MOJTYJb 4 ‘ — ‘ — H — ‘ 60 ‘ 100 H — ‘ 60 ‘ 100
3mictoBuil Moaysb S. “ JludepenuianbHi piBHAHHS. UMCnOBl Ta (yHKLUIOHANBHI pAau’
BukoHaHHS KOHTPOJIBHUX 12 120 |2 on a0 |1 18 30
3aBlIaHb

MonyseRuit KOHTpOIE 36 |60 |1 36 |60 |1 |42 |70
(KOJIOKBIyM)

PeI/ITI/IHl"' 3a TBOpPY1 3100yTKH 0 10 0 10 0 10
CTYJICHTIB

Or1iHKa 3a 3MICTOBUIA MOJIYJb 5 B B B 60 100 |- 60 100
/monycK

Paszom 3 mucruiuting/ ex3aMen 60...100 60...100

Kpurepii oiiHroBaHHS /10 MIOTOYHUX, MOAYJbHUX KOHTPOJBLHHUX POOIiT, 3a1iKy Ta
eK3aMeHy

IToTouH1 ceMecTpOBl KOHTPOJIbHI 3aBJaHHS CKJIAJAIOTHCS 13 JBOX TEOPCTHUHUX
TECTIB i3 BIMOBIZAMHM Ta 6 BIIKPHTHX TECTIB (3a7a4) i BUKOPUCTOBYIOTBCS B SIKOCTI
MIITOTOBKH JI0 MOJYJIBHUX KOHTPOJIBHUX poOIT. MakcumaibHa KUIbKicTs Oaiis — 40.

MonynbHI KOHTPOJIbHI POOOTH CKJIAIAIOTBCS 3 BiAmoBized Ha 20 TecTOBHX
3aBJlaHb, Y TOMY 49HCII 15 3aBnaHsb i3 4OTHpMa BaplaHTaMH BIANOBICH, 3 SKUX JIHIIE
OJIMH NMPABUIIHA Ta 5 3aB/laHb BIKPUTOT (POPMHU — CAMOCTIHHE 3HAXODKCHHS BIATIOBL/I
y BHTIISIA1 ASCATKOBOro Apo0y. MakcuMmalbHa KinbKicTh 0aimiB -60.

3aBmaHHg 10 JIU(EpeHIIHOBAaHOrO 3alliky abo0 eK3aMeHy CKIQJIaroThCs 3
BIIMOBIZICH Ha JiBa TEOPETHUYHUX MHUTAHHA Ta Po3B’s3aHHA 10 TecTOBHX 3amad y

BIIKPUTIN (popMi.
4. Tndopmariiibi pecypcu

basoBi pecypcu:

1. Kypc Bumoi matematuku [Tekct] : HaBu. moci0. Y. 1 / B. M. Ky3akoHb,
B. X. Kupuyios, }0. C. ®enuenko, H. I1. Xynaenko ; nig pea. B.M. Kys3akons; Ognec.
Hall. aKaJl. Xap4. TEXHOJOT1H. - Buj. 2-re, mepepo6. Ta gomnoB. - Oxeca : JIpyk. diMm,
2015. - 161 c. - bioaiorp.: ¢. 160-161.

2. Kypc Bumoi matematuku [Tekct] : HaBu. moci0. Y. 2 / B. M. Ky3akons,
B. X. Kupuyios, }0. C. ®enuenko, H. I1. Xynenko ; niyg pea. B.M. Ky3akons; Ognec.
Hall. aKaJl. Xap4. TEXHOJIOTiH. - Buj. 2-re, mepepo6. Ta gomnoB. - Onxeca : JIpyk. giMm,
2015. - 128 c. - biomiorp.: ¢. 127-128. - ISBN 978-966-303-7.

3. Kypc Bumoi maremarnku. Jlogatkosi po3aian: HaBuanbHuii
MOCIOHUK JUUISI CTYIEHTIB 1H)KEHEPHO-TEXHOIOTYHUX CHEI1AJILHOCTEN BUIIMX
HaBYaJdbHUX 3akiaaiB —  Ogpeca: JIpykapebkuid giMm, 2019. — 169c.

4, Buma ta mpuxmanna maremaruka [Tekcr] : HaBd. moci6. / Ham. yH-T
xapu. Texnonorii. — Kuis : HYXT, 2016. — 343 c.

5. Bitiok A.B., Konosenko H.I'. . MeTtoan4Hi BKa3iBKH JO MPaKTUIHUX
3aHATH 1 CaMOCTiiiHOI poboTM 3 KypciB "Buma wmarematuka", "Buma Ta
npukiagHa marematuka" po3ain "®yukuii qBox 3MiHHUX" [EnekTpoHHuil pecypc|
: IJIsL CTYAGHTIB yCIX HaNpsMiB MiATOTOBKH JIeH Ta 3a04. ¢opM HaByaHHs — Opneca:
OHAXT, 2017. — 1 enextpod. ont. auck (CD-ROM): 22 c.



https://card-file.onaft.edu.ua/bitstream/123456789/3318/2/Mathematics1.pdf
https://card-file.onaft.edu.ua/bitstream/123456789/3318/2/Mathematics1.pdf
https://card-file.onaft.edu.ua/bitstream/123456789/3318/2/Mathematics1.pdf
https://card-file.onaft.edu.ua/bitstream/123456789/3318/2/Mathematics1.pdf
https://card-file.onaft.edu.ua/bitstream/123456789/3319/2/Mathematics2.pdf
https://card-file.onaft.edu.ua/bitstream/123456789/3319/2/Mathematics2.pdf
https://card-file.onaft.edu.ua/bitstream/123456789/3319/2/Mathematics2.pdf
https://card-file.onaft.edu.ua/bitstream/123456789/3319/2/Mathematics2.pdf
https://card-file.onaft.edu.ua/bitstream/123456789/10632/1/775-A.pdf
https://card-file.onaft.edu.ua/bitstream/123456789/10632/1/775-A.pdf
https://card-file.onaft.edu.ua/bitstream/123456789/10632/1/775-A.pdf
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6. Bitiok A.B., Hyxna H.B., Xyneauxo H.II. Metoau4Hi Bka3iBKH 10
MpPaKTUYHUX 3aHATH 1 caMOCTIHHOI poOoTu 3 KypciB "Bumia matemaruka", "Bumia
Ta mpukiaagHa Matematuka" po3aun "Teopis mons. Psaau dyp’e" nis cTyaeHTIB
yCiX HampsIMiB MIJTOTOBKH JIeH Ta 3a04. (opm HaBuaHHa — Oxeca: OHAXT, 2017.
— S4c.

7. Bitiok A.B., Hyxna H.B. Meronu4ni BKa3iBKM 10 MNPaKTHUYHUX
3aHATh 1 camocTiiHOI pobotu 3 Kypcy "Buma wMarematuka". Pozain
«HeBusnauennit iHTerpan», «BusHaueHuid inTerpan», «lloaBiHMI 1HTETpaI»
[EnextponHuil pecypc] : mis 6akanaBpiB YCiX CHeliadbHOCTEH JEHHOI Ta 3a0YHOI
dopm nHauanns / Bigm. 3a Bun. O.€. Cepreea; OHAXT, Kad. Dizuko-
MarematnuHux Hayk. — O. : OHAXT, 2020. — 70 c.

8. Kupunor B.X., Bitiok A.B., Ocamuyk €.0. MeTtonu4Hi BKa3iBKH 10
MPAaKTUYHHUX 3aHATH 1 CAMOCTIHHOI po0OoTH 3 KypciB "Buma maremaruka", "Bua
Ta npukiagHa maremaTtuka", posnain "Hudepenuiitne yucneHHs" [EnekTpoHHU
pecypc] : Ui CTYJIEHTIB yCiX CIeliaJbHOCTEN IEHHOI Ta 3a04HOi (hopM HaBUaHHS /
Bian. 3a Bum. O.€. CepreeBa; OHAXT, Kad.dizuko-maTeMaTHYHUX HAyK. —
Opneca: OHAXT, 2020. -25 c.

JlonomizkHi pecypceu:

1. Buma maremaruka [Tekct] : y 2 kH.: miapyuynuk. Ka. 1 : OCHOBHI po3aiuu
/T. 1. ITpu3Ba, B. B. [Ltaxotnuk, JI. [I. 'opauacekui, 1. I1. Bacunbuenko;
3a pen. I'. JI. Kyniniua. — 2-re Buj., nepepo61. 1 qomoB. — KuiB :

JIn61as, 2003. — 400 c.

2. Bumia maremarwuka : 30. 3amad [Tekct] : HaB4. moci0. / 3a pe.

B. I1. ly6oBuka, I. I. FOpuka. — Kuis : A.C.K., 2003. — 480 c. : 1. —
(YVuiBepcutetchka 6iomoreka). — ISBN 966-539-321-9.

3. 30ipHUK 3amad 3 BHUIIOI MATEMAaTHKHU MJIS CTYACHTIB MpodeciiiHoTo
HampsiMy MIATOTOBKUA «XapyoBl TEXHOJOTIi Ta 1HXEHEepis JEHHOI Ta
3aoyHoi (opmu HaBuanHs»/ B.M. Kyzakons, B.X. Kupumos, H.T.
Konosenko, H0.C. ®denuenko, A.B. Bitrok Ta 1ami. Onpeca: OHAXT,
2016. - 194 c.

4. Konosenko H.I'., ®emquenko 10.C., Uepeko €.B. MeToauuHi BKa3iBKH
0 TPAKTUYHUX 3aHATh 1 caMocCTiiHOi poboTu 3 KypciB "Buma
mateMmaTuka", "Buma ta mpukiamHa Mmatematuka', po3ain "BekropHa
anreOpa Ta aHamiTHyHa reomertpis" [EnexrponHuit pecypc| : s
CTYJCHTIB YCiX HampsMiB MiATOTOBKU JE€H Ta 3a04. (OpM HaBUaHHS /
Biamn. 3a Bum. O.€.CepreeBa; OHAXT, Kad. ¢iz.-mat. Hayk. — Opeca:
OHAXT, 2020. — 1 enextpod. ont. auck (CD-ROM): 54 c.



