MiHicTepcTBO OCBITH 1 HAYKH Y KpaiHu
XapkiBchbKUM HallioHAIBHUM yHIBepcuTeT iMeHi B. H. Kapaszina

Kadenpa Buiioi marematuku Ta iHhopMaTHKU

“JATBEPJZKVYIO”

B.o. nexana gakynbTeTy MaTCMaTHKH
QP MaTUKH

GAKYILTET
MATEMATRRH |

FHA

POBOYA IMTPOTPAMA HABYAJILHOI JTUCITATIJIIHU

BULHIA MATEMATHUKA
piBEHb BUIIIOI OCBITU nepiuii (6akagaBpChbKHii) PIBEHb
ranxy3b 3HaHb G InmxenHepist, BUPOOHUIITBO Ta OYAIBHUIITBO;

17 EnekTpoHika, aBTOMATHU3aIls Ta €JIEKTPOHHI KOMYHIKAIIT

CIEIIAIbHICTD G5 EnekTpoHika, €JIEKTPOHHI KOMYHIKAINT, MPUIaJI00yIyBAaHHS Ta
palOTEXHIKA;
176 Mikpo- Ta HAHOCUCTEMHA TEXHIKA
OCBITHS TIporpama "bioMennyHa eIEKTPOHIKA Ta KOMIT FOTEPHI CUCTEMH
crieriam3anis

(mmp 1 Ha3Ba)
BUJ JUCLIAIUIIHA 000B’sI3K0Ba
(000B’s13K0Ba / 32 BHOOPOM)

dakynbreT __ paaiodi3uku, 010MEeIMYHOI eIEKTPOHIKU Ta KOMI FOTEPHUX CUCTEM
(Ha3Ba mizpo3ainy)

2025/2026 naBuanbHMi PiK



[TporpaMy pekoMeHI0BaHO /10 3aTBEPIKCHHSI BUCHOIO PaIor0 QaKyIbTETy
MaTeMaTHKH 1 iHhOpMaTUKHU

“26” ceprus 2025 p., mpoTtokod Ne 10.

PO3POBHUKMU ITPOI'PAMU: ['anna YEPHOBA, kanj. nea. HayK, IOLEHT,
JIOTICHT 3aKJIaJy BHIIOT OCBITH
kad. BUII. MaTeM. Ta 1H(.

[Iporpamy cxBajieHO Ha 3acijjaHHi Kadeapu BUIOI MaTEMaTUKHU Ta 1HPOpMATHKH

[Iporokon Big “ 26 ~ cepnus 2025 poky Ne 1

3aBigyBau kadeapu BUIIOI MAaTEMATUKHU Ta 1HPOPMATUKHU

j
Biktop JJUCHUILILA

(triarmc) (mpizBuIIe Ta iHIIIaTN)

[Iporpamy noro/K€HoO 3 rapaHTOM OCBITHHO-IIPO(ECIHHOT TPOrpaMHU

bioMeanuHa enekTpoHiKa Ta KOMIT FOTEPHI CUCTEMU
Ha3Ba OCBITHBOI IPOTPaMHU

I"apanT ocBiTHRO-TIpO(deEciitHOT mporpamu _bioMennuna
€JIEKTPOHIKA Ta KOMI FOTEPHI CUCTEMU

(27322 —  Oper BOLIVIA

(mignuc) (npi3BuIne Ta iHiniaan)

[Iporpamy 1moroxkeHO HayKOBO-METOJAMYHOIO KOMICI€IO _(haKyIbTETY pamiodi3ukw,

O10MEINYHOI EJIEKTPOHIKHA Ta KOMI IOTEPHUX CUCTEM
Ha3Ba QaKyIbTeTy, JJ 3100yBadiB BUIIOI OCBITH SKOTO BHKIIAJIA€THCS HABUAIbHA AUCIUILTIHA

[Iporokon Big “ 25 7  w4epBHs__ 2025 poky, npoTtokoi Ne 6

['osoBa HAYKOBO-METOAMYHOT KOMICIi
dakynbTety pagaiodizuku, 010MEIUYHOI EIEKTPOHIKHU Ta
KOMIT’ FOTEPHUX CUCTEM

;% } Onexcarnnp BYTPUM

7




BCTYII

[Tporpama HaBUambHOI JUCHMILTIHK «BHIlla MaremMaTnka» CKJIajgeHa BiAMOBITHO IO
OCBITHBO-TIpOdeciitHOol TporpamMu  "bioMenWYHa EJIEKTPOHIKA Ta KOMM IOTEpHI
cucreMu”

0aKaJIaBPCHLKOrO PIBHS BUIIOI OCBITH
(Ha3Ba piBHSI BHIIIOI OCBITH)

crermianbHOoCcTi G5 EnekTpoHika, eJIEKTPOHHI KOMYHIKAIII, OpriIago0yaIyBaHHS Ta
paaloTEXHIKA,
176 Mikpo- Ta HAHOCUCTEMHA TEXHIKA

creramizarii

1. Onuc HABYAJIBHOI AUCHUILIIHA

1.1. Mera BukiIagaHHsa HaBYAIbHOI JUCIMILIIHH.

Metorw BUKIaJaHHA HABYaJIbHOI JUCHMIUIIHU € HAaBYUTH 3700yBadiB BUIIOL
OCBITH BOJIOJIIHHIO BIJIMOBIIHUM MaTEMaTHUYHHM araparoM, Io0 mMaiOyTHI ¢axisii
Majd 3MOTY BHKOPHCTOBYBAaTHM MAaTeMaTH4HI TOHATTS Ta METOAM Y BHUBYEHHI
MOJAIBIIMX KYpPCIB 3a CIIEIiaizamieo Ta y MOJNbIINN MPaKTUYHIN TISUIBHOCTI IS
BUBUYCHHS (PI3UYHUX MPOIIECIB.

1.2. OcHOBHI 3aBIaHHSA BUBUECHHS JTUCIIAIUIIHA

OCHOBHMMHM 3aBJIaHHSIMM BUBYEHHSI JUCIMIUIIHK € BHUBYEHHS OCHOBHHUX
MOJIOKEHb AHAJITUYHOI TeoMeTpii Ta BEKTOPHOI ainreOpu, JHiHiiHOI anredpu Ta
anreOpu MOJIIHOMIB, (YHKIIT OJHIET Ta AEKUIBKOX 3MIHHOI, JTU(EpeHIIIOBaHHS Ta
iHTerpyBaHHs (yHKLII OJHIE€I Ta JEKUIbKOX 3MIHHOI, TEOpii MOJIs, YMCIOBUX Ta
CTENEHEBUX PsAiB, psniB Pyp’e, nudepeHLiaIbHUX PIBHAHb Ta Yy3arajJbHEHHS
MOXJIUBOCTEW MPAKTUYHOTO BUKOPUCTAHHS BHBUYEHHUX METOJIB JJII BHPILIEHHS
(G13MYHMX 337a4 Y HAYKOBO-NIPAKTUYHIN AISUIBHOCTI Ta BUBUYEHHI NOJAJBIINX KYPCIB,
K1 TPYHTYIOTHCSL Ha arnapaTi BUIIOi MaTEMaTHKH.

1.3. KinbkicTh kpeautiB: 17.

1.4. 3aranpHa xipkicTs roaud: 510 rog.

1.5. XapakTepucTuka HaBYaIbHO1 JUCIUATUIIHU

O00B’s13K0Ba

Jlenna ¢hopma HaBUaHHS




Pik miaroroBku

1-i1 (GakanmaBpCHKHIA PiIBEHB) 2-11 (OakamaBpChKUM PIBEHD)
Cemectp
1-i1 2-1 3-i
Jlexii
64 ron. 48 rox. 64 rox.

[IpakTryH1 3aHATTS

32roz. 32 rox. 48 ron.

JlabGopaTopH1 3aHATTS

rona. rona.

Camocriiina poboTa

84 ron. 70 rom. 68 rox.

[HauBiMyanbHI 3aBIaHHS

1 po3paxyHKOBO-
rpadiuna pobota

1.6. Ilepenik KOMIETEHTHOCTEMH, 110 (POpMye naHa AUCITUTLTIHA
Inmezpanvra KomMnemeHmuicmo
3MaTHICTh PO3B’S3yBaTH CKJAMHI CIEHiali3oBaHl 3agayl Ta MpaKTUYHI
poOJieMH, 0 XapaKTEPU3YIOThCS KOMILIEKCHICTIO Ta HEBHU3HAYEHICTIO YMOB, Mij
yac npodeciiHoi AISUIBHOCTI y Traiy3l MIKpO- Ta HAaHOCUCTEMHOI TEXHIKH, abo y
IpoIieci HaBUaHHS, 110 Nepeadadae 3acCTOCYBaHHS TEOPiM Ta METO/IIB aBTOMAaTH3aIlli
Ta EJIEKTPOHIKH.
3azanvHi KomMnemenmuocmi
3K-1.3gaTHICTh 3aCTOCOBYBATH 3HAHHA Y MPAKTUYHUX CUTYAIISX.
3K-2.3HaHHsa Ta pO3yMiHHS MPEAMETHOI 00JIacTi Ta po3yMiHHS MpodecitHol
TISUTBHOCTI.
3K-6. 3naTHICTh BUUTHUCS 1 OBOJIOAIBATH CYYaCHUMHU 3HAHHSAMHU.
3K-7. 3paTHICTH A0 MONIyKYy, OOpoOJIeHHs Ta aHami3dy iHdopMmaiii 3 pi3HUX
TDKEped.
3K-11. 3xaTHiCTh OLIIHIOBATH Ta 3a0€3Me4YyBaTH SKICTh BUKOHYBAaHUX POOIT.
3K-12. BusHaueHicTh 1 HAMOJIETIUBICTh MIOA0 IOCTABJICHUX 3aBJaHb 1 B3SATHX
000B’SI3KIB.
Daxosei KomMnemeHmHocmi



®K-3. 3paTHICT, BUKOPUCTOBYBATH MATEMATHYHI MPUHIUNU 1 METOIU IS
NPOEKTYBaHHS Ta 3aCTOCYBaHHS MIKPO- Ta HAHOCUCTEMHOI TEXHIKH.

OK-5. 3natHicTh iAeHTU(IKYBAaTH, KIacU(pIKyBaTH, OI[IHIOBAaTH 1 OMUCYBaTH
IIPOIIECH Y MIKPO- Ta HAHOCUCTEMHIM TEXHIIIl 3a JOMOMOTO0I0 MOOYI0BH 1 aHAII3Y X
Gb13UIHUX 1 MATEMaTHYHUX MOJIETIEH.

OK-7. 3paTHICT, pO3B’SI3yBaTH I1HXKEHEPHI 3a7adi B Traly3l MIKpo- Ta
HAaHOCHCTEMHOI TEXHIKM 3 ypaxyBaHHSM BCiX acleKTiB PO3pOOKH, MPOCKTYBaHHSI,
BUPOOHUIITBA, €KCILTyaTallii Ta MOJIepHi3allii.

1.7. Ilepenik pe3yapTaTiB HABYAHHS, 10 (bopMye JaHa TUCIUILTIHA.
[TPH-2. 3aCTOCOByBaTI/I 3HaHHA 1 p03yM1HH$I MaTeMaTHYHUX METOJIB JUIs
PO3B’sI3aHHS TEOPETHUYHUX 1 MPUKIATHUX 3a/1a4 MiKPO- Ta HAHOCHCTEMHOT TEXHIKH.
[IPH-8. bynyBatu Ta imeHTu(dikyBaTH MaTeMaTHYHI MOJENI TEXHOJIOTTYHUX
00’€KTiB, BUKOPUCTOBYBATH iX MPHU PO3pOOIIl HOBOi MIKpOTa HAHOCUCTEMHOI TEXHIKU
Ta BUOOPI ONTUMATBHUX PIIIICHb.

1.8. IlpepekBizutu: HEMaE.
2. TeMaTHYHMH JIaH HABYAJIBLHOI JUCHHUILIIHHA

Cemectp 1

Po3zoin 1. Enemenmu ananimuynoi ceomempii ma 6ekmopHoi aneeopu.

Tema 1. Cucmemu koopounam Ha NIOWUHI U Y NPOCHOPI.
JlekapToBi KOOPAMHATH HA NPSIMiH, IJIOLIKHI Ta Y MpocTopl. BiacTanb Mik ToOUYKaMmu,
pPO3MOALT BiJpi3Ka Y JAHOMY BIJHOILIEHHI. PIBHSIHHS KpUBOi Ta MOBepxHi. PiBHSAHHSA
kona Ta cdepu. KocokyTHI Ta KpUBOIIHINHI KOOPAMHATH: MOJISIPHI, CEpHuHI,
HWIHIPUYHI KOOPJAMHATH. 3B’S30K MIXK JEKapTOBUMU Ta KPUBOJIHIHHUMHU
KOOPJMHATaMHU.

Tema 2. Bekmopu y npocmopi ma Ha NJIOWUHI.
BuzHaueHHs1 BEKTOpa, MOYJIb BEKTOPA, PIBHICTh BeKTOpiB. Omnepallii HajJ BEKTOpaMu
y reoMeTrpuuHiii ¢opmi: cyma, pi3HULlA, AOOYTOK BekTopa Ha uucio. JliHiiiHa
KOMOIHaIIisl BEKTOPIB, JIiHIITHA HE3aJISKHICTh BEKTOPiB. basuc. Po3knageHHs BeKTOpiB
3a Oasucom. Koopmmnatu Bekropa. CransipHuii m00yTok BekTopa. Kyt ik
BekTopamu. OpieHTarlisl Tpifiku BekTopiB. BekTopHHUil 100yTOK 1 #oro (izuyHuit i
T€OMETPUYHUMN 3MICTH. 3MIIIIaHU#N T00YTOK BEKTOPIB Ta HOTO T€OMETPUYHUIN 3MICT.

Tema 3. Ilnowuna y npocmopi.
PiBHSIHHA KpUBO1 Ta MOBEPXHI y NpocTopi. PIBHAHHS IJIOLIMHU Y TPOCTOPI: 3arajbHe
PIBHSIHHSL TUIOIIMHM; PIBHSHHS IUIONIMHU 332 HOPMAJUII0 Ta TOYKOIO; PIBHSHHSA
IUIOUIMHM 332 TOYKOIO Ta ABOM BEKTOPaM; PIBHSHHS IUIOIIMHU, KA MPOXOJIUTH Yepe3
TPU TOYKH; PIBHSHHS TUIONMIMHU Y BIAPI3KaxX; BEKTOPHE Ta MapaMETPUYHE PIBHSHHS
miomuHu. KyT Mk muiomuHamMu. BiacTans BiJ TOUKH 10 TUTOIITHHM.



Tema 4. Ilpsima y npocmopi.
PiBHSHHS TIpsAIMOi y TIpOCTOpi: 3arajbHI PIBHSAHHS NPsIMOi; KaHOHIYHI PIBHSIHHS
OpsiMOi; PIBHSHHS TMpPSAMOi, IO MPOXOAUTH 4YEepe3 [IBl TOYKH; BEKTOpPHE Ta
napaMeTpuyHi piBHAHHS npsaMoi. KyT MK npsaMuMH, KyT MDK MOpSIMOIO Ta
IJIOMKUHOK. BifcTanp MK MUMOOTKHUMH TIPSIMUMH. BiACTaHb BiJl TOYKH J0 TIPSMOI
y TIPOCTOPi.

Tema 5. Kpuei ma nosepxmi opy2o2o nopsioxy.
Busnauenns emircy, rinep6osu, mapadonu ta iX piBHAHHA. L{puniHApUYHI TOBEPXHI,
MOBEpPXH1 00epTaHHS.

Po30in 2. Enemenmu ninitinoi aneebpu ma aneebpu noiiHOMiG.

Tema 6. Mampuyi, susznaunuxu ma cucmemu JiHIIHUX PIGHAHD.
Marpuii Ta omnepaiii 3 HUMU. BusHauHuku 2-ro Ta 3-ro nopsakiB. BuzHauHUKH
BUIIMX MOPSIAKIB Ta iX BiaacTUBOCTI. CucTemMu NiHIMHUX piBHAHB. [IpaBuino Kpamepa
PO3B'sI3yBaHHSI CUCTEMH JIIHIMHUX piBHSHBL. EnemMeHTapHi omneparili Haj MaTpUISIMHU.
Meron Xopnana-I'ayca po3B's3yBaHHS CHCTEMHU JHIMHHMX pIBHSHB. Teopema
Kponekepa-Kamneni.

Tema 1. Komnnekcui uwucia ma po38’13aHHs DIGHAHD.
KommekcHi uncnia, 1ii 3 KOMIUIEKCHUMH 4duciamu. [loniHOMU, KOpEH1 MOJIIHOMIB,
PO3KJIaIaHHs TTOJIIHOMA HA MHOYKHUKH.

Po3oin 3. @yukyii oouiei 3minnoi, ougepenyirosanmsi,

Tema 8. @ynxyis oOHici 3MIHHOI.
Busnauennss ¢ynkuii onniei 3miHHOI. CrocoOu 3aBnaHHA (QYHKIi: TaOIUMYHMUIA,
rpadiuauii, ssBHUM, HeaBHUI. OCHOBHI eneMeHTapH1 QyHkuii. OOMexeHa QyHKIIS.
Cknanna ¢ynkuisa. O0epHeHa QyHkiis. 3pocTanHs Ta cnagands ¢yHkuii. Onykna ta
BUTHYTA PYHKIII].

Tema 9. I panuyi nocrioosnocmeti ma yHkyii, Henepepsricmo QyHKyill.
I'parung mocnimoBHOCTI. BiacTuBOCTI rpaHuil MOCHiTOBHOCTEH. Mexa (yHKITI.
OpHocTOopoHHI Tpanuill. HeCckiHYeHHO Mayi Ta HECKIHYEHHO BeNWKl (DyHKIII.
BracTuBOCTI HECKIHYEHHO MalliX Ta HECKIHYEHHO BeNMKHUX (PyHKUii. BractuBocti
rpanuib Gynkiii. [lepma ta agpyra uymosi rpanuii. Metoan oOUnCIEHHS TPAHUIID.
OsznaueHHs HemepepBHOi (QyHKIIT y TOYIll Ta Ha IHTepBami. BracTUBOCTI
HenepepBHUX (PyHKIIH. Toukn po3puBy GyHKIII Ta iX TUNU. ACUMNTOTH Tpadika
byHKIII.

Tema 10. Iloxiona ¢ynryii.
Busnauenns noxigHoi. ['eomerpuunuii ta QizumunHuil 3micT moximHoi. BmactuBocti
MOX1IHOT (PYHKINi: MOXigHA CyMH, Pi3HMIN (YHKIIH; MOXiJHA JTOOYTKY Ta YacTKU
dbyHKIIH;, TOXimHA CKiIagHol (QYHKINT;, mMmoximHa obOepHeHol ¢yHKii. Tabmuis
MOX1THUX eJleMeHTapHuX QyHKIii. [ToXiaH1 BUIITUX TOPSJIKIB.



Tema 11. 3acmocysarnHs noxioHoi.
Touku nokanpHOTO ekcTtpemymy ¢yHkiii. Teopema ®epma. Teopema Poss.
Teopema Jlarpanmxka. IHTepBasii MOHOTOHHOCTI (yHKIII. ONyKIICTh, YTHYTICTb
dbyHkIiil, Touku 3runy. Cxema noOyaoBu rpadika ¢ynkmii. Judepenmian Gyskii Ta
Horo reoMeTpuuHuii 3MicT. Bukopucranus nudepeniiany QyHkii 11 HabIMKEHUX
obuucnenp ¢pynkiiii. Dopmyna Teitnopa.

Cemecrp 2

Po3zoin 4. Inmeepysanns ¢pynxyii ooHiei 3MiHHOL.

Tema 12. Heguznauernuii inmezpa..
[lepBicHa Ta HeBHU3HAueHUU IHTerpajd. BracTUBOCTI HEBU3HAYEHOTO I1HTETpay.
Tabnuug 1HTErpalliB eIeMEeHTapHuX (QYHKIIA. MeToa miACTaHOBKHU. [HTErpyBaHHs
yacTUHamMu. [HTerpyBaHHs HalmpocTimmx JpoOiB. IHTerpyBaHHS pamiOHAJIbHHUX
¢ynkuid. Pamionanizauist ippamloHaIbHOCTEH. IHTErpyBaHHsS TPUTOHOMETPUYHUX
BHpa3iB. TpUroHOMETPUYHI MiICTAHOBKHU.

Tema 13. Buznauenuii inmeepan.
BusnaueHHss Bu3HaueHOro iHrerpaity. ['eomerpuunuii Ta (Pi3uyHUN  3MICT
BU3HAUCHOIO 1HTErpany. BiactuBocti Bu3HaueHoro iHterpairy. @opmyna HeroToHa—
JleitOuuis. 3aMiHa 3MIHHOI y BU3HAY€HOMY 1HTerpail. IHTerpyBaHHA 4acTUHAMH Y
BU3HaueHOMY 1HTerpaini. OOuucneHHs 1ol ¢Giryp Ta o0’€MiB T 3a JOMOMOTOIO
BU3Ha4eHoro inrerpainy. Hesnacui interpanu I ta Il pony.

Po30in 5 @yuxyii dexinokox 3minHUX, OugepeHyito8anHsl.

Tema 14. @yukyii 0eKinbKOX 3MIHHUX.
[TonsaTTs mpo QyHkuio ABoX 3MiHHUX. Okin Touku. ITpupict ¢yHKLIi Ta TpaHULs.
HenepepsHicTh ¢yHKuIi 7BOX 3MIHHUX. ['padik ¢pyHKUii 1BOX 3MiHHUX. JIiHIT piBHS.
Yactunai mnoxigHi. Iloxigna 3a HampsmMkoM. ['pamient ¢yskuii. I[loBHui
mudepennian QyHKUli ABOX 3MIHHUX. BukopucTanHs HOBHOro audepeHuiany y
HaOIMKEHUX OOYUCIICHHSIX.

Tema 15. Excmpemymu ¢pyukyii 060X 3MIiHHUX.
Busnauenns exctpemymy GyHKIIi ABOX 3MiHHMX. HeoOXigHI yMOBH €KCTpeMyMy
¢yHkmii nBox 3MmiHHMX. JlocTatHi ymoBM (yHKUII ABOX 3MIHHUX. YMOBHUH
excTpeMyM GYHKITT TBOX 3MIHHUX. MeToT HallMEHIITUX KBaJpaTiB.

Po30in 6 Inmeepysanns ¢ynxyit 0eKiibKox 3MIiHHUX.

Tema 16. Iloositini inmezpanu.
BusHaueHHss MOABIMHOTO 1HTErpaidy W yMOBM HOro IiCHyBaHHs. BrnacTuBocTi
NOJBIMHOrO 1HTErpany: JIHIAHICTh, aJWTUBHICTb. OIIHIOBaHHSA MOABIHHOTO
iHTerpany. Teopema mpo cepenHe Bif HenepepBHOI (yHKIli. OOuyuciIeHHS
NOJIBITHOTO 1HTErpally MO MPSIMOKYTHHUKY, KPUBOJIHINHINA Tpamneuii y nNpsSMOKYTHHUX
koopauHatax. OOYHUCIEHHSA TMOABIMHOrO I1HTErpajy y NOJSPHUX Ta 3araJbHUX
KPUBOJIIHIMHUX KOOpAWHATaX. 3aCTOCYBaHHSA MOJBIMHOTO 1HTETpay.



Tema 17. [lompitinuii inmezpan.
BusnauenHs mMOTpifHOTO I1HTErpaidly W YMOBH HOro IicHyBaHHs. BractuBocTi
MNOTPIAHOTO  1HTErpally: JIHIMHICTb, aJUTUBHICTh. OIIHIOBaHHA MOTPIMHOTO
iHTerpanmy.  OO4YWCIIEHHS ~ TOTPIMHOTO  IHTETpaly IO  Tapajeeminemny,
KPUBOJIIHIMHOMY TMapayiefierineny y MpsSIMOKYTHUX KoopauHatax. OO4ucieHHs
MOJIBIMHOTO 1HTETpaly y IMIHIPUYHUX Ta CHEPUIHUX KOOpJIUHATAX. 3aCTOCYBAaHHS
MOTPIMHOTO IHTETpaITy.

Tema 18. Kpusoniniiini inmezpanu no 008i#CuHi ma no KOOpoOuHamax.
BusnauenHss KpHUBONIHIHHOTO IHTerpajga MO JOBXKHHI, MOr0 BJIACTHUBOCTI.
OO6unciaeHHs KPUBOMIHIMHOTO 1HTETpaly 1Mo AOBXKHKHI. 3aCTOCYBaHHS KPUBOJIIHIHHOTO
IHTErpajy MO JOBXHUHI g OOuucieHHS (I3UYHUX BEIWYMH. BH3HaueHHS
KPUBOJIHIMHOTO MO KOOpAMHATaxX, Moro BIacTUBOCTI. OO4uCieHHS Ta (PI3UYHUN
3MICT. 3BEJEHHSI KPUBOJIHIMHOIO IHTErpajlly Mo KOOpJAWHATaX IO KPUBOJIIHIKHOIO
IHTErpaiy 1o AOBKHHI.

Tema 19. Ilosepxnesi inmecpanu no niowi N08ePXHi ma no KOOPOUHAMAX.
BusHaueHHsT TOBEpPXHEBOro IHTETrpaly MO IUIOMIMHI Ta WMOTr0 BIJIACTHUBOCTI.
OO0uunclieHHS TTOBEPXHEBOI'O 1HTErpagy MO IUIOHIMHI. 3aCTOCYBaHHS MOBEPXHEBOTO
1HTEerpaiy o miouyHi. BUsHaueHHs MOBEPXHEBOI0 IHTErPATy MO KOOPJIUHATAX

Tema 20. Ocnosni inmeepanvHi popmynu.
®opmyna ['piHa Ta 11 HacHiAKA. YMOBH HE3aJeKHOCTI KPUBOIIHIHHOTO IHTETpaLy 1O
KOOpJIMHATAX BiJ NUIIXY 1HTErpyBaHHA. YMOBHU NoBHOro nudepenmiany. dopmyria
Crokca. @opmyna ["ayca — OcTporpaacbKoro.

Cemectp 3

Po3zoin 7. Teopis nons.

Tema 21. Ocnosni mepminu meopii noas.
OcHOBHI TEpMIHHM TEOPIii MOJS Ta MEePeTBOPEHHs ModiB. CKalgpHI Ta BEKTOPHI MOJS.
Hudepentiiiini onepariii — rpajl€HT, MOX1HA CKAJISAPHOTO IMOJS B3OBXK HAIPSMKY.
JluBepreHitisi Ta pOTOp BEKTOPHOTO moJist. [[upKynsiis Ta mOTIK mMOJsl.

Tema 22. Tunu nonis.
[lorenuianbHe mnone, HWoro o3HaueHHs. O3Haka MOOTEHLIAIbHUX MOJIB Ta 1X
BiactuBocTi. [loTenmianbae mmojie TarotinHs. CoJieHoigajbHE I10JI€, HOTO O3HAYCHHS.
O3Haka CoJICHO1JaJIbHUX MOJIB Ta 1X BJIACTUBOCTI.

Po3zoin 8. HYucnosi ma cmenenesi psou, psaou ®yp’e.

Tema 23. Yucnosi psou.
O3HayeHHs 301KHOCTI unciaoBoro psaay. HeobxinHa ymoBa 301KHOCTI. AOCOIOTHA Ta
YMOBHA 301KHOCTI. 301KHICTh PSAIIB 3 HEBI €MHUMH JOJaHKaMU. 301KHICTb PAMIB 3
JIOJaHKaMHU JOBIJIBHOTO 3HAKY.



Tema 24. @yuxyionanvhi ma cmenenesi psaou.
O6nactp 301KHOCTI PyHKIIOHANIBHOTO psiay. JudepeHuiroBanHs (yHKIIIOHATBHUX
psaniB. CteneHeBl psau, paaiyc 301kHOCTI. BracTHBOCTI CTeneHEBUX PSJIB Y KOJIi
301kHOCTI. Po3kimamanns QyHKINH y cTeneHeBuid psaa. Psaau Teitnopa ajiss OCHOBHHUX
eJIeMEHTapHUX (DYHKITIH.

Tema 25. Psou @yp’e ma posxnadanus pyuxyii'y pso @yp’e.
OproronanbHa cuctema pynkuiin. Psag ®yp’e 3 oproronansHoi cucteMu (yHKIII.
Tpuronomerpuyna cucremMa (QyHKIOIH Ta Ti OpPTOTOHANBHICTh.  301KHICTH
TPUTOHOMETPUYHOTO PALy 10 modarkoBoi (yHkuii. Poskmaganns B psag Dyp’e
MapHUX, HemapHux Ta HemnepioanuHux ¢GyHKid. [lepetrBopenns dyp’e Ta ioro
BJIACTHBOCTI.

Po30in 9. Jlugepenyianvni piensanms.

Tema 26. Ocnoeni nouamms ougeperyianvHux pieHaHb. PiéHAHHA nepuiozo
NOPAOKY.
Busznauennsi nudepeHIiiaabHOro piBHSHHA, MOPSAOK JAU(PEPEHIIATBHOTO PIBHSHHS.
[aTerpyBanuss nudepeHIianbHUX PIBHAHb. 3arajdbHUN PO3B’S30K Ta 3arajbHUMN
iHTerpan audepeHianbHoro piBHsaHHSA. 3anada Komri. [ludepeHuianbHi piBHSIHHS
nepmoro nopsiaky. Iurerpanbhi kpuBi. Tunu audepeHiabHUX PIBHIHBb MEPIIOTO
MOPSIIKY: PIBHSAHHSA 3 BIJOKPEMJIEHUMH 3MIHHUMHM, OJHOPIJIHI Ju(epeHuIaTbHI
PIBHSIHHSL, JIIHIMHI TA(epeHIIaNbH1 PIBHIHHS.

Tema 27. Jlughepenyianvri pieuanmsa sumjux nopsoxis.
Jliniiini qudepeHiianbHl piBHSIHHS N-T0 OopAaKy. CTpyKTypa po3B’si3KiB JIHIHHOTO
nudepeHIliaIbHOTO PIBHIHHS N-T0 NMopsiaKy. JIiHiiHI qudepeniianbHi piBHIHHS N-TO
NOpANIKY 13 cTaluMu KoedilieHTamMu. XapakTepUCTHUYHE PIBHSHHA. MeToau
pPO3B’s3aHHS JHIMHUX HEOAHOPIAHUX AU(PEPEHIIANbHUX PIBHSIHB 2-TO MOPSAKY 13
ctanuMmu koediuientamMu. [(udepeHuianbHl piBHAHHS, SIKI JOMYCKAlOTh 3HUKEHHS
MOPSTIKY.

Tema 28. Cucmemu niHitiHUX piéHAHb 31 cMAIUMU KoepiyicHmamul,
OmHopiagHl Ta HEOAHOPIIHI cCHCTEeMU. MeTo Bapiallii TOBUIBHUX CTAIHX.

Tema 29. Cmitikicmb po36°s3Ki6 OughepenyianibHux pieHsHb.
Criiikicte 32 JlAnmyHOBUM po3B’A3KiB Iu(dEpeHLIaNbHUX pPIBHSIHb. BH3HaueHHsS
CTIHKOCTI TOYKH TIOKOIO 32 TIEPIIUM HAOIMKCHHSIM.

3. CTpyKTYypa HABYAJBHOI AUCIUILTIHI

KinepkicTs roguu

Ha3zBu po3ainis i

Jenna ¢popma 3aouHa popma
TEeM

VYceboro y TOMY YHUCIIi Ycporo y TOMY YHUCII




H )
hi§ n | a cp n | mab | iHg | Cp
pi
0
1 2 3 4 |56 |7 10 | 11 | 12 | 13
Cemectp 1
Po3aia 1. EnemMeHnTH aHamiTHYHOT reoMeTpii Ta BEKTOPHOI anreopu.
Tema 1. Cucremu 18 6 2 10
KOOpJIMHAT Ha
TUTONIHHI i Y
POCTOPI.
Tema 2. Bextopuy | 22 8 4 10
IpOCTOpi Ta Ha
[UIOIIMHI.
Tema 3. [Imomuua | 10 4 2 4
y POCTOPI.
Tema 4. IIpsima y 7 2 1 4
POCTOPI.
Tema 5. Kpusi ta 5 2 1 2
MOBEPXHI IPyroro
HOPSI/IKY.
Pazom 3a po3ninom | 62 22 |10 30

1

Po3aia 2. Ennementu

JHIAHOI anreOpu Ta anredpu NOJiHOMIB.

Tema 6. Marpuiii,
BH3HAYHHUKH Ta
CHCTEMH JITHIHHUX
PIBHSIHB.

16

7

3

6

Tema 7.
KowmrmiekcHi uncna
Ta pO3B’SI3aHHA
PIBHSHB.

Pazowm 3a pozainom
2

25

10

10

Po3nin 3. dynku

1i OJIHi€1 3MIHHOT, TU(EepPEHIIIFOBaHHS.

Tema 8. OyHKLIA
OJIHI€] 3MIHHOI.

14

4

2

8




Tema 9. I'panuii
MIOCJIIJIOBHOCTEH Ta
dyHKuii,
HETePEepPBHICTh
GyHKITIH.

23

10

10

Tema 10. [ToxigHa
byHKIII.

32

10

14

Tema 11.
3acTocyBaHHs
IMOX1THOI.

24

12 8 |8

Pazowm 3a pozainom
3

93

32

17

44

Ycporo roguH 3a
MEePUINNA CEMECT]

180

64

32

84

Cemectp 2

Po3nin 4. [nterpyBanHs QyHKIIi1 OHI€T 3MIHHOI.

Tema 12.
HeBusnauenunii
1HTerpal.

29

8

6

15

Tema 13.
Busnauenni
1HTerpal.

19

Pazom 3a pozninom
4

48

14

10

24

Po3zain 5. ®ynxuii nexiabkox

3MIHHUX, AU(EPEHIIFOBaHHS.

Tema 14. OyHkil
JNEKUIBKOX
3MIHHHUX.

23

8

5

10

Tema 15.
Excrpemymu
byHKLii JBOX
3MIHHUX.

Pazom 3a po3zainom
5

31

12

12

Po3ain 6. [nTerpyBanHs QyHKIIH 1EKIJIBKOX 3MIHHHX.




Tema 16. IToxsitini | 13 4 3 6
IHTeTpasm.
Tema 17. 13 4 3 6
[Torpiitauit
1HTerpal.
Tema 18. 17 4 3 10
KpuBominiiini
IHTETpaju 1o
JIOBKMHI Ta 110
KOOpIMHATAX.
Tema 19. 17 6 3 8
[ToBepxHeBi
IHTerpaJy 1Mo
TLJIOII TTOBEPXHI Ta
0 KOOpIMHATAX.
Tema 20. OcuoBui | 11 4 3 4
IHTerpaJIbH1
dopMmyiu.
Pazom 3a pozaisiom | 71 22 |15 34
6
Ycboro roauH 3a 150 48 | 32 70
JIPYTHI CEMECTP
Cemectp 3
Po3aia 7. Teopis moss.
Tema 21. Teopis 24 10 (4 10
IOJIA.
Tema 22. Tunn 12 4 4 4
IIOJTIB.
Pasom 3a posminom | 36 14 |8 14
5
Po3nin 8. Yucnosi Ta crenenesi psau, psau Oyp’e
Tema 23. Uncnosi | 22 6 8 8
pAAH.
Tema 24. 16 6 4 6

OyHKITIOHATBHI Ta
CTETEHEeBI PAIH.




Tema 25. Psaau 26 10 |6 10
dyp’e Ta
PO3KJIaZaHHs
yHKUii y psix
Dyp’e.
Pazom 3a pozminom | 64 22 |18 24
8
Po3zain 9. ludepennianbHi piBHAHHS.
Tema 26. OcuoBni | 30 12 | 8 10
MOHSITTS
nudepeHIiaTbHUX
piBHSIHB. PIBHSIHHS
MEPIIOTO MOPSAKY.
Tema 27. 30 10 |8 12
HudepenuianbHi
PIBHSIHHS BUIITUX
MOPSI/IKIB.
Tema 28. 14 4 4 6
HudepenuianbHi
PIBHSIHHS BUIIIUX
MOPSI/IKIB.
Tema 29. CriiikicTh | 6 2 2 2
pPO3B’sI3KIB
TuGepeHIiaTbHIX
PIBHSHB.
Pazom 3a pozmimom | 80 28 | 22 30
9
Ycporo roauH 3a 180 64 |48 68
TpeTiii
4. Temn NPAKTUYHHUX 3aHATH
No Kinbkictb
Hasga remu
3/ FOINH
Cemectp 1
1 CucTtemMu KOOpJMHAT Ha TUIONTMHI 1 y TpocTopi. JlekapToBi KOOpIWHATH. 1
PiBHsaHHs Kona. KpuBomiHiiiHI KOOpAWHATH: MOJSAPHI, IMIIIHAPHYHI,
chepuyHi.
2 [Tpsama Ha rutomuHI. 3arajabHe, KAHOHIYHE PIBHAHHSA MpsAMoi. [HImi Buau 1
PIBHSIHHS TIPSIMOT HA TUTOIIHHI.
3 Bekropu. Onepartii HaJl BEKTOpaMy y TeOMETPHYHIN Ta Y KOOPAWHATHIN 4




dbopwmi. CkansapHuid, BEKTOPHUH Ta 3MIIIAHUNA TOOYTKH BEKTOPIB.

4 [Tnomuua y nmpocropi. PiBHSAHHS IUIOIUHY Y Pi3HUX BUOaX. B3aemue 2
pO3TallyBaHHS IUIOIIKH.

5 [Ipsma y mpoctopi. B3aemue po3ranryBaHHsS NPSIMUX, IPSIMUAX Ta IUIOLUIUH Y 1
IPOCTOPI.

6 Eninc, rinep6o:na, mapabdona. [ToOynoBa KpuBUX Jpyroro mopsiaKy. 1
OO0uncieHHs eKCIIEHTPUCUTETY, KOOPIUHAT (POKYCIB KPUBUX APYrOro
HOPSIKY.

7 Martpwuili, BU3HAYHUKYU Ta CUCTEMH JIIHIHHUX piBHAHB. [IpaBuno Kpamepa, 3
merog XKopaana-I'ayca.

8 KomruiekcHi uncina Ta iX 3aCTOCYBaHHS 2

9 Oynkuis ogHiel 3MiHHOI. [To0y0oBa rpadikiB e1eMEHTapHUX KPUBHX. 2
[aTepBany 3pocTanHs Ta cnajaHHs QyHKINT OAHI€T 3MIHHOI.

10 ['panuni nociigoBHOCTEN Ta GyHKIIH. MeTonu o04YHCIeHHs TPaHUIlb 1
byHKIIHA.

11 | HenepepBHicTh GyHKINT. 3HAXOKEHHS TOYOK PO3PUBY (PYHKIIIH Ta 2
BU3HAYCHHS 1X THUITY.

12 [Toxigna ¢yukuii. Tabnuuyne qudepenuiroBanHs. OOUYNCIECHHS TOX1THUX 8
CKJIQJIHUX (YHKIIII.

13 3acrocyBanns noxinHoi. [lodynosa rpadikiB GyHKIIIH. 4
Pazom 32

Cemectp 2

1 HeBuznauenuii interpan. Tabmuisg. OOUUCICHHS METOIOM PO3KJIadaHHs 2

2 Hesuznauenuii interpan. MerToJ 3MiHH 3MiHHO]. 2

3 MeToJ iHTerpyBaHHS M0 YaCTHHAX 1

4 [HTerpyBanHs cnenianbHUX TUIIB (QYHKIIIH: palioHATbHUX, 1
ippallioHaIbHUX,, TPUTOHOMETPHYHUX

o) Busnauenuii inTerpan. 3acToCyBaHHs BU3HAUYEHOTO IHTErpay. 3

6 HesunacHi iHTerpanu 1

7 JudepenuiroBaHHs GYHKIIH TEKITbKOX 3MIHHUX. YaCTHHHI MOXi/IHI, 5
qudepeHiial, NoxiJHa o HalpsIMKy

8 Exctpemymu QyHK1ii ABOX 3MIHHUX. BU3HaYeHHs THUIIB €KCTpEMaIbHUX 2
TOYOK (DYHKIIN ABOX 3MIHHUX.

9 [ToagiitHi iHTerpanu. OGUUCIEHHS Y IPSIMOKYTHUX Ta MOJIAPHUX 3
KOOpJIWHATAX

10 | ITotpiiiuHi iHTerpanu. OOUYMCIACHHS y IPIMOKYTHUX, IIMJIIHAPUYHUX Ta 3
chepuyHUX KOOpJMHATAX

11 | KpuBouniHiiiHi iHTErpaJiv Ta iX 3aCTOCYBaHHS 3

12 | TloBepxHEeBi iHTErpaJIv Ta iX 3aCTOCYBaHHS 3

13 | ®opmynu I'pina, Crokca, ["ayca-Octporpaicbkoro 3
Paszom 32

Cemectp 3

1 OO0uuceHHs eEMEHTIB Teopii MoJs: TpajlieHTa, TUBEPreHIlii, poTopa. 8
BusHa4yeHHs THITY TTOJIS

2 YucnoBi psau Ta iX 301KHICT 8

3 Crynenesi psaau. Paniyc 301kH0CTI. Po3knananus dyakiii B psia Telmopa 4

4 Panu @yp’e. Poskiaganns ¢ynkuiii B pag Oyp’e 6

5 ITeperBopennst Pyp’e 2

6 Po3B’s3anHs qudepeHiianbHuX PIBHAHD MEPIIOTO MOPSIKY: 3 PO3ALUIEHUMHI 8
3MIHHUMH, OJTHOPITHUX, JTIHIMHIX, Y TOBHHUX AuQepeHIrianax

7 Po3B’s13aHHs NTHIMHUX OMHOPIAHUX Ta HEOAHOPITHUX PIBHSIHB 31 CTATUMU 12




Koe(dirieHTaMu Ta JIHIMHUX CHCTEM

Pazom 48

5. 3aBaaHHs 11 caMOCTiHHOI podoTa

No . V- Kinpkictb
Bunu, 3micT camocTiitHOi po6oTu
3/m TOJIUH
Cemectp 1
1 | OmpamroBaHHs JIGKIIHHOTO MaTepiany 42
2 | OnpairoBaHHs MaTepially MPaKTHIHOI pOOOTH 42
Paszom 84
Cemectp 2
1 | OnpamnroBaHHs JEKIIHHOTO MaTepiany 35
2 | OmpairoBaHHsS MaTepialy MPakKTHYHOI poOOTH 35
Pazom 70
Cemectp 3
1 OmnpairoBaHHs JIGKIIHHOTO MaTepiany 34
2 | OmpamroBaHHsS MaTepiary MPakKTHYHOI pOOOTH 34
Pazom 68

6. InquBinyanbHi 3aBIaHHSA

PospaxynkoBo-rpadiuna podota y Cemectpi 1 3 Temu «I'paHuils ta moxigHa

7. MeToau HAaBYAHHA

Pizui rpynu wmeromiB: 1) Meroau opradizamii Ta 3A1HMCHEHHS HaBYaJbHO-
Mi3HABAIBHOI AISIBHOCTI  (PO3MOBIAL-TIOSICHEHHSI, Oecifa, JIeKIisl, 1IrocTpaltis,
JEMOHCTpaIllisl, BIPaBH, 1HIYKIISA, JSAYKIlIs), 2) METOAN CTUMYJIIOBAaHHS M MOTHUBAIIli
HaBYAJIbHO-MI3HABAIBHOI  AISUILHOCTI  (Teperisii  BIAEOPOJUKIB),  3) METOAH
KOHTPOJII0/CAMOKOHTPOJIIO, KOPEKIIi1/CaMOKOPEKLli 3a €(EeKTHUBHICTIO HaBYaJbHO-
MI3HaBaJbHOI JISUIBHOCTI (BUKOHAHHS CaMOCTIMHUX 3aB/laHb, BUKOHAHHS TPYMOBHX
3aBJlaHb), 4) IHTErpOBaH1 METOAM (KOMILJIEKCHE MOEHAHHS KIJTbKOX METO/IB).

8. MeTo1 KOHTPOJTIO
Biamosini Ta BUCTynH 3100yBaviB OCBITH HA 3aHSATTI, MEPEBIpKa JOMAIIHHOTO
3aBAaHHS, MOTOYHUN KOHTPOJb HA JIEKI[SX 1 MPaKTUYHUX 3aHIATTIX (IOTOBII,
npe3eHTalli, 3axXUCT I1HAMBIAYabHUX 3aBllaHb), 3BITH 3 CaMOCTIHHOI pPOOOTH,
CEMECTPOBHI eKk3aMeH (IMChMOBa poOOTa).

9. Cxema HapaxyBaHHsl 0aJiB




Cemecrtp 1

[loTouynnii KOHTPOIH, CAMOCTIiiHA POOOTa, IHAUBIAyaIbHI 3aBIaHHS
KonTtpo
JIBHI Iaau
pobory, | Bigy Exsa | Cy
. ) ) 0
Po3in 1 Posin 2 Po3in 3 HEPEID | AIBH | pasoy | MeH | Ma
aJveni e
HaBYaJI | 3aBJ
bHUM | aHHSA
IJIAaHOM
T1 | T2 | T3 | T4 |T5| T6 | T7 | T8 | T9 | T10 | T11
30 20 60 40 | 100
05| 1 1 1 1 1 1 1 (05 1 1
T1, T2 ... T11 — remu po3ainiB
Cemectp 2
[loTouHuUl KOHTPOJIL, CAMOCTIMHA POOOTA, IHIUBIyaJIbHI 3aBIaHHS
K
‘OHTpOJ'IL -
Hi po0OTH, ai
nependaue aniﬁ pa | Exsa | Cy
Po3nin 4 Po3min 5 Po3znin 6 Hi . 30 | MCH | Ma
HaBYAILH M
3aB]]
UM
aHHS
ILUIAaHOM
T12 | T13 | T14 | T15 | T16 | T17 | T18 | T19 | T20
50 - 60 40 100
1 1 1 1 1 1 1 2 1
T12, T13 ... T20 — TemMu po3isiB
Cemectp 3
[ToTo4yHMIT KOHTPOJIb, CAMOCTIiHA POOOTA, IHIAUBIAYAIbHI 3aBIaHHS
Kontpo
JIBHI J 0501051
poboty, | Bigy Exsa | Cym
o
Posnin 7 Posnin 8 Posnin 9 HEPEAD | WP poson | MeH | a
adeni €
HaBYal | 3aBJ
BPHUM | aHHS
IUIAHOM
T21 | T22 | T23 | T24 | T25 | T26 | T27 | T28 | T29 50 - 60 40 100




2 1

1 1 1 1 1 1 1

T21, T22 ... T29 — TemMu po3/iiiB

JIJIst AOIyCKy 10 CKJIaJaHHS ITiICYMKOBOT'O KOHTPOJIO (€Kk3aMeHy) 3700yBay BHINOT
OCBITH TOBHMHEH HaOpaTtu He MeHie 10 GaniB 3 HaBYAIBHOI JUCHUMIUIIHM IIiJT 4Yac
MOTOYHOT'O KOHTPOJIIO, CAMOCTIMHOT pOOOTH, 1HIMBITyaTbHOTO 3aBIAHHS.

[IxaJja omiHIOBaAaHHSA

: : . Ominka
Cywma OaiiB 3a BCl BUAY HaBYAIbHOI H' .
NiSUILHOCTI IIPOTATOM CEMECTPY AT 9OTUPUPIBHEBOL IHKATH
OIIHFOBAHHS
90 - 100 BIZIMIHHO
70-89 no0pe
50-69 3a0BLJIBHO
1-49 HE3aJI0BLILHO

Kpurepii ouinroBanus
Kpurepii ouiHIOBAaHHSA HABYAJIbHUX JOCATHEHD 3 KOKHOI TEMH

Orieka
B Oaitax

Iloscaenusa

Kpumepii oyinroeanns 3ae0anms 6 2 banu

2 oaim

be3noranHo 3HaHHS TEMHW: HAQJAaHHS apPTyMEHTOBAaHWX, MPABWIBHUX BIJIOBIACH Ha
TEOPETUYHI MUTaHHS, [PYHTOBHHUX BiJAMOBIJEH Ha JOAATKOBI 3allUTaHHS 3 TEMU, BUIbHE
BOJIOAIHHS HaBYAJIbHUM MarepiajioM, BMIiHHS €(EeKTHMBHO 3acTOCOBYBATH HaOyTi
TEOPETUYHI 3HAHHS JJIsi BUPIIICHHS MPAaKTUYHHUX 3aBJIaHb, OE3MOMUIIKOBE PO3B’sI3aHHS
MPAKTUYHUX 3aBJaHb 3 TOBHUM TTOSICHCHHSIM.

1 Oan

HasiBHOCTI HE3HAUHUX MOMUWJIOK 1 HETOYHOCTEH y BiIMOBIASIX HA TEOPETUYHI MUTAHHS
TeMH, sIK1 3100yBa4 OCBITH BUIIPABJISE IIPU BIMOBIA1I Ha YTOUHIOKOY1 3alIUTaHHS; a00
MIpY BUHUKHEHH1 TPYHOIIIB 3 HABEJICHHSIM MPUKIIAIIB UM MIPH BiAMOBIII Ha
JOJIATKOBI 3aMTUTaHHS 3 TEMU; KOJH 37100yBay OCBITH JJEMOHCTPYE CBOI MeAaroriyHi
3/110HOCTI, y OUIBIIOCTI BUIMAJIKIB MOXE 3aCTOCOBYBATH Ha0yTI TEOPETHUYHI 3HAHHS
JUTSI BUPIIIICHHSI PAKTUYHUX 3aBJIaHb; TIPU BUPIIICHHI TPAKTUYHUX 3aBJaHb
3100yBa4 OCBITH NMPUITYCKAETHCS HE3HAYHUX ITOMUJIOK, SIKi MOXE BHUIIPABUTH
CaMOCTIMHO MIC/IA 3a3Ha4YeHHs HUX 1/a00 MIHIMAJIBHUX [OSICHEHb.

0 GaxniB

Skmo 3100yBay OCBITM HE TPHUCTYNAB /O BHUPIMICHHS 3aBAaHb YW 30BCIM HE BOJIOJI€
TEOPETUYHNMH Ta MPAKTHIHUMH 3HAHHSIMH TSl BUPIIICHHS TIOCTABJICHUX 3a]1a4.

Kpumepii oyinroeanns 3aeoanns 6 1 ban

1 6an

be3noranHo 3HAaHHS TEMU: HAQJAaHHS apryMEHTOBAaHWX, MPABWJIBHUX BIJIIOBIZCH Ha
TEOPETUYHI MUTAHHS, [PYHTOBHHUX BINOBIEH Ha JI0OJAaTKOBI 3alIUTaHHS 3 TEMH, BUIbHE
BOJIOAIHHS HaBYAJIbHUM MarepiajioM, BMiHHS €(EeKTHUBHO 3acTOCOBYBaTH HaOyTi
TEOPETUYHI 3HAHHS JJIsl BUPIIICHHS MPAKTUYHUX 3aBJIaHb, OC3MOMUIIKOBE PO3B’SI3aHHS
MIPAKTUYHUX 3aBJaHb 3 TTOBHUM ITOSICHCHHSIM.

0,5 6amm

HasiBHOCTI HE3HAUHHUX MTOMUJIOK 1 HETOUYHOCTEH y BIATIOBIASX HA TEOPETHYHI TUTAHHS
TEMH, 5IKi 3100yBay OCBITH BUIIPABIIS€ NP BIAMOBIII HA YTOUHIOIOU] 3alIUTaHHs; a00
MIPU BUHUKHEHH] TPYIHOIIIB 3 HABEJICHHSM MPUKIIAJIIB UM TIPH BIAMOBII Ha
JIOJJATKOBI 3aITUTAHHS 3 TEMH; KOJIM 37100yBay OCBITH AEMOHCTPYE CBOI MEaroriyxi




3110HOCTI, y OLTBIIIOCTI BUMAIKIB MOXE 3aCTOCOBYBATH HA0YTI TEOPETHYHI 3HAHHS
JUTSL BUPIIIICHHSI PAKTUYHUX 3aBJIaHb; TIPU BUPIIICHHI IPAKTUYHUX 3aBJaHb
3100yBay OCBITH MPHUITYCKAETHCS HE3HAYHUX TIOMUIIOK, SIKi MOYKE BUIIPABUTH
CaMOCTIWHO MICIIs 3a3HaYEHHS HUX 1/a00 MiHIMAIILHUX MOSICHEHb.

0 6amiB | Skmo 3m00yBau OCBITH HE MPHCTYNAB IO BHUPIMICHHS 3aBAaHb YW 30BCIM HE BOJIOJI€
TEOPETHYHUMH Ta MPAKTHYHUMH 3HAHHSIMH JUI BUPIIICHHS HOCTaBJICHHUX 3a/1a4.

Kpumepii oyinrosanns 3aedanns 6 0,5 banis

0,56an | besmoraHHo 3HaHHA TEMHU: HAJlaHHS apryMEHTOBAHHMX, IPABWIBHUX BIAMOBIACH Ha
TEOPETUYHI MUTAHHS, IPYHTOBHUX BIJIOBIJACH Ha TOJATKOBI 3alUTAaHHS 3 TEMH, BiIbHE
BOJIOJIIHHSI HAaBYaJbHUM MaTepiaioM, BMIiHHA €QEKTHBHO 3aCTOCOBYBaTH HaOyTI
TEOPETUYHI 3HAHHS /ISl BUPINICHHS MPAKTUYHHUX 3aBJIaHb, OC3MOMUIIKOBE PO3B’SI3aHHS
NPAaKTUYHUX 3aBJIaHb 3 TIOBHUM IOSICHCHHSIM.

0 6aniB | Skmo 3m00yBad OCBITH HE MPHUCTYIAB JO BUPIMICHHS 3aBJaHb ab0 30BCIM HE BOJIOIIE
TCOPETUYHUMHU Ta TPAKTUYHHMHU 3HAHHSAMHU JUIs BUPIIICHHS TOCTABJICHHUX 3a/1ad, a0o
JIOMTYCKAETHCS IOMUJIOK T4 HETOYHCTEH Y BI/IITOBIJISIX.

Kpurepii ouiHIOBaHHS KOHTPOJIBHUX POOIT

Cemectp 1. OnHa KOHTpOJIbHA POOOTA, SIKA OIIHIOETHCSI MakcuMyM B 30 Gaiis.

be3goranHo BUKOHaHE 3aBlIaHHs OLIHIOETHCS y 30 OaiB.

SIK110 npu BUPILLIEHH] 3aBJaHHs JOIMYIIEHO OAHY HECYTTEBY MOMUJIKY — 3ajaya
OLIHIOETHCA y 28-29 GaitiB.

Sxuio 3100yBaueM OCBITU JOMYUIEHO 2 HECYTTEBHX IOMMJIKH, A€ PILLIEHHS y
1JIOMY OYJI0 JIOT1YHO MPAaBUILHUM — 24-27 GaiB.

[Ipyn BupimieHH1 3aBAaHHS AONYIIEHO 1 JOrIYHY MOMHUJIKY, SIKa HECYTTEBO
BIUTMHYJIM Ha OCTAaTOYHUMN pe3yabTaT — olinka 21-23 Gautis.

3aBJaHHs y JIOMY BUPIITYBaJIach MPaBWIHHO, ajie OyJIO TOMYIIEHO 2 JOTTYHUX
MMOMUJIKH, BIJNOBIJIb 3aBJaHHSI OTpUMaHa (3 ypaxyBaHHSM JOMYLIEHUX MOMMIIOK) —
3a/1aya OmiHeThesA y 17-20 6anm.

3100yBady OCBITM MpPaBUIBHO BHUKOPUCTOBYE TEOPETUYHUI Marepiai, Xij
BUKOHAHHS 3aBJaHHS y IIUJIOMYy MpaBUJIbHUM, 3a7ada Maike BUKOHAHA, ajie He
OTpUMaHa OCTaTOYHA BiAmoBib — 15-16 GatiB.

3100yBad OCBITH 3HAa€, SIKI TEOPETHUYHI 3HAHHSA HEOOXIAHI /IS BUPIMICHHS
3aBAaHHS, OUIBIIICTh 3 HHUX MPABWIBHO BHUKOPUCTOBYE, Yy IIJIOMY PO3YMI€ XiJl
pIIIICHHS 3aBJaHHs, ajie MPUITYCKAETHCS JIOTTYHUX TMTOMUIJIOK, OCTaTOYHA BITMOBIIH HE
orpumana — 13-14 6auis.

3100yBa4 OCBITH MPaBUIBLHO BHUPINIYE OKpPEMi YaCTHUHH 3aBAaHHS, JESKI 3 HUX
PaBUJIBHO JIOT1YHO MOB’SI3Y€, MPABUIBHO BUKOPUCTOBYE TEOPETUYHI 3HaHHS — 11-12
Oais.

3100yBay OCBITH 3HA€ TEOPII0 YACTKOBO, MPABWIBHO iX BUKOPHUCTOBYE, aje HE
710 KIHIIS PO3YMI€ JIOTIKY BHpillleHHs 3aBaaHHs — 8-10 Ganis.

OxpeMi 4acTHHM 3aBAaHHS BUPIIIEHI MIPaBUIbHO, ajie 3400yBay OCBITH JOTTYHO
iX He ToB’s13y€e — 6-7 OaiB.

3100yBad OCBITH 3HA€ TEOPIIO YACTKOBO, HEBIPHO 3aCTOCOBYE ii 3HAHHS IS
BUPIIIEHHS MTPAKTUYHOTO 3aB/aHHs — 4-5 OariB.

3m00yBady OCBITM YaCTKOBO MPOJEMOHCTPYBAB JIMIIE 3HAHHS TEOPETUYHOTO
Mmatepiany — 1-3 Ganu.




Cemectp 2 Ta Cemectp 3. Ilo 0aHI#i KOHTPOJIBHINA POOOTI B KOKHOMY CEMECTPI,
KOJKHA 3 SIKMX OIIIHIOETHCA MakcuMyM B 50 OaJiiB.

besnoranHo BUKoHaHe 3aBaaHHs OIIHIOEThCs ¥ 50 GartiB.

k1o npu BUPIIICHH] 3aBJaHHS JOMYIIEHO OJIHY HECYTTEBY MOMUIIKY — 3ajiaya
OIIHIOEThCS y 45-49 Garib.

SAxio 3100yBayeM OCBITH JIOMYIIEHO 2 HECYTTEBUX MOMMIIKH, aji€ PIIICHHS Y
oMy OyJio JoriuyHo npaBuibHUM — 40-44 Ganis.

[Ipu BupimeHH] 3aBOaHHS AOMYIIEHO | JIOTIYHY MOMUJIKY, SKa HECYTTEBO
BIUTMHYJIM Ha OCTAaTOYHUIN Pe3yJbTaT — oliHKa 35-39 OautiB.

3aBgaHHs y [IJIOMY BUPINTYBaJach MPABWIBHO, ajie OyJI0 JOMYIIEHO 2 JIOTTYHIX
MOMMJIKH, BIAMOBIJh 3aBJIaHHSI OTpHUMaHa (3 ypaxyBaHHSIM JOMYIIEHUX MOMUJIOK) —
3aja4a OIiHIOEThCS y 28-34 Oanu.

3100yBady OCBITHM TMpPaBUILHO BHUKOPUCTOBYE TEOPETUYHUN Marepiai, Xij
BUKOHAHHS 3aBJaHHS y MIJIOMYy MpaBWIbHUM, 3a7adya Maike BUKOHAHA, ajieé He
OTpUMaHa OCTaTOYHA BiAMOBIIb — 22-27 GaIliB.

3100yBau OCBITH 3Ha€, SKI TEOPETHUYHI 3HAHHS HEOOXITHI JJIS BUPIIICHHS
3aBAaHHsS, OUIBIIICTh 3 HHUX MPABUIBHO BHUKOPUCTOBYE, Yy IIJIOMY PO3YMIi€ XiJl
pIIIICHHS 3aBJaHHs, ajie MPUITYCKAETHCS JIOTTYHUX MTOMUIIOK, OCTaTOYHA BIJIMOBIIb HE
orpumana — 15-21 6aiis.

3100yBa4 OCBITH MPaBUJIBHO BHUPIIIYE OKPEMI YaCTHUHM 3aBAAaHHS, JESKI 3 HUX
MPABIIIBHO JIOT1YHO MOB’sA3Y€, MPAaBUIFHO BUKOPUCTOBYE TeopeTHyHi 3HaHHs — 10-14
Oais.

3100yBay OCBITH 3HA€ TEOPII0 YACTKOBO, MPABWIBHO iX BUKOPHUCTOBYE, aje HE
710 KIiHIISI pO3YMI€ JIOTIKY BHpIIIEHHS 3aBAaHHs — 8-9 OaiB.

OxpeMi 4acTHHM 3aBAaHHS BUPIIICHI IPaBUIbHO, ajie 3400yBay OCBITH JIOTTYHO
ix He ToB’s13y€e — 6-7 OautiB.

3100yBad OCBITH 3HA€ TEOPII0 YACTKOBO, HEBIPHO 3aCTOCOBYE 11 3HAHHS IS
BUPIIIICHHS IPAKTUYHOTO 3aBAaHHs — 4-5 OaiB.

3100yBad OCBITM YaCTKOBO MPOJEMOHCTPYBaB JIMLIE 3HAHHS TEOPETUYHOIO
matepiany — 1-3 Ganu.

Kpurepii oniHiOBaHHSA iHAUBILYaJILHOTO 3aBIaAHHSA

Cemectp 1. Po3paxynkoBo-rpadiuna pobOora 3 Temu «I'paHullsi Ta MOXigHA
dbyHKIII1, X 3aCTOCYBaHHS 1Jis AOCIIKEHHS (PYHKIIM Ta moOyaoBU TpadikiBy, sKa
OLIIHIOETHCA MakcUMyM y 20 Ganis.

be3noranHo BukoHaHe 3aBaaHHs OliHIOEThCs y 20 GariB.

S0 npu BUpIilIEHH] 3aBJaHHs JOMYIICHO OJHY HECYTTEBY MOMUJIKY — 3aJada
ouiHoeThes y 18-19 6anis.

Sxuo 3100yBaueM OCBITH JOMYUIEHO 2 HECYTTEBHX NMOMMJIKH, A€ PILLIEHHS y
1i70My OyJIO JIOT1YHO MpaBMIIbHUM — 16-17 Gamnis.

[Ipu BupimeHH] 3aBOaHHS AOMYLIEHO | JIOriYHY NOMUJIKY, fKa HECYTTEBO
BIUTMHYJIM Ha OCTAaTOYHUMN pe3ybTaT — ouinka 13-15 Gauis.



3aBgaHHs y MUJIOMY BUPINTYBAJIaCh MPABWIBHO, ajie OyJIO TOMYIIEHO 2 JOTIYHUX
MIOMMJIKHY, BiJIMOBiAb 3aBJaHHS OTpUMaHa (3 ypaxyBaHHSM JOMYIICHUX MOMIIOK) —
3a/1a4a oliHeThes y 11-12 G6anm.

3100yBady OCBITM MpPaBUIBLHO BHUKOPUCTOBYE TEOPETUYHUN Marepiai, Xij
BUKOHAHHS 3aBAaHHS y IIJIOMy MpaBWIbHHMA, 3ajadya Maibke BUKOHaHA, aje He
OoTpUMaHa ocTaTO4Ha BiamoBib — 9-10 Gamis.

3100yBau OCBITH 3Ha€, SKI TEOPETHUYHI 3HAHHS HEOOXITHI JJI1 BUPIIICHHS
3aBJlaHHsA, OUIBLIICTP 3 HHUX MPABHJIBHO BUKOPHUCTOBYE, y IIJIOMY pO3yMi€ Xif
pIIICHHA 3aBJaHHsI, ajie MPUITYCKAETHCS JIOTIYHUX MOMIIJIOK, OCTaTOYHA BIJNOBIIb HE
oTpuMaHa — /-8 OaJis.

3100yBay OCBITH MPAaBUJIBLHO BUPIIIYE OKPEMI YACTHUHH 3aBIAHHS, ACSIKI 3 HUX
MPABHJIBHO JIOTIYHO TOB’S3Y€, MPAaBUIBHO BUKOPUCTOBYE TEOPETHUHI 3HAHHSI — 5-6
Oais.

3100yBad OCBITH 3HA€ TEOPII0 YACTKOBO, MPABWIBHO iX BUKOPHUCTOBYE, aje HE
JI0 KIHIISL PO3YMIE€ JIOTIKY BUPIIICHHS 3aBAaHHs — 4 Oalu.

OxpeMi 4acTHHM 3aBAaHHS BUPIIICHI MPaBUIbHO, ajie 3700yBay OCBITH JIOTT1YHO
ix He ToB’s3y€e — 3 Oanu.

3100yBad OCBITH 3HA€ TEOPiI0 YACTKOBO, HEBIPHO 3aCTOCOBYE ii 3HAHHS IS
BUPIIICHHS IPAKTUYHOTO 3aBJaHHs — 2 OaJu.

3100yBady OCBITHU YacTKOBO MPOJEMOHCTPYBaB JIMIIE 3HAHHS TEOPETUUYHOTO
Marepiany — 1 Oai.

Kpurepii ouiHioBaHHs eK3aMeHaliHHOI po00TH

OriHKa B

Kpurepii orinku Tlosicuenus
Oaax puTeptl ol

TeopeTnunuii 3MICT KypCy 3aCBOEHO IUIKOM, COPMOBAHO
HeoOXiHI MPaKTUYHI HABUYKU 3 OCBOEHUM MaTepiajioM, yci
36-40 90-100% HaBYaJbHI 3aBIaHHS, sKi epeadadeHi mporpaMoro
HaBYaHH:, BAKOHAHO B MIOBHOMY 00cs31, BiIMiHHA poOoTa
6e3 MOMUIIOK 200 POOOTH 3 OJIHIEI0 HE3HAYHOIO TTOMIJIKOIO

TeopeTnunuit 3MiCT Kypcy 3aCBOEHO IIIIKOM, TPAKTHYH1
HaBHYKHU pOOOTH 3 OCBOEHUM MaTepiajoM B OCHOBHOMY
chopMoBaHO, BCl HaBYAIbHI 3aBJIaHHs, SKI IepeadaueH1
MIPOrPaMOI0 HaBYAHHSI, BAKOHAHO, SKICTh BUKOHAHHS
’KOJHOTO 3 HUX HE OI[IHEHO MIHIMAJILHUM YHCJIOM OalliB,
JesIKi BUJTU 3aBJIaHh BUKOHAHO 3 TIOMIJIKAMH, POOOTa 3
JeKiTbKOMa HE3HAUHUMHU TOMHJIIKaMH, a00 3 OJIHI€I0-BOMA
3HAYHUMU TTOMUJIKAMHU

28-35 70-89%

TeopeTnuHuii 3MIiCT Kypcy 3aCBOEHO HETIOBHICTIO, aJie
MIPOTaJIMHU HE HOCATH ICTOTHOTO XapaKTepy, HeoOX1aH1
MPAKTUYHI HABUYKH POOOTH 3 OCBOEHUM MaTepiajoM B

20-27 50-69% OCHOBHOMY C()OPMOBAHO, OUTBIIICTh TIepeI0aueHIX
MPOrpamMol0 HaBYaHHS HaBYAJIbHUX 3aBJJaHb BUKOHAHO, JESIK1
3 BUKOHAHUX 3aBJIaHb MICTITh TTIOMIJIKH, poOOTa 3 TphOMa
3HaYHUMHU TIOMUJIKAMU

TeopernuHuii 3MICT KypCy HE 3aCBOEHO, HEOOX1/THI
MPAKTUYHI HABUYKH POOOTH 3 HABYAJILHUM MaTepiajioM He

0-19 0-49%




chopmoBaHO, BCl BUKOHAHI HaBYaJIbHI 3aBJaHHS MICTATh
rpy0i MOMWIKH, JOAATKOBY CAaMOCTiifHa poOoTa Hax
MaTepialioM Kypcy He PUBEIE 1O 3HAYHOTO ITiIBUIIICHHS
SKOCTI BUKOHAHHS HaBYAJIbHUX 3aBJaHb, poOOTa, 1110
notpeOye MoBHOI mepepoOKu

10. PexomenaoBaHa Jiiteparypa
OcHoBHa JiTeparypa

OpunnnukoB II. II., SApemuyk @. II., Muxaiinenko B. M. Buma
MarteMmaTuka : miapydHuk y 2 4. Y. 1 : JliHiiHa 1 BekTOpHa anureodpa.
AHamiTu4Ha reoMeTpis. Beryn 10 MmaTemaruuHoro a"amsy. Judepeniianbae
1 iHTerpanpHe uncieHHd. / 3a 3ar. pen. [1. I1. OBunHHMKOBA. 3-€ BUJ., BUMD.
Kwuis : Texnika, 2002. 600 c.
OBuunHukoB I1. I1., Muxaiinenko B. M. Buia matemaTuka : mjapy4dHuk y 2
y. Y. 2 : JludepenmiansHi piBHsHHSA. OnepaiiiiHe uucieHHs. Psgu Ta ix
3actocyBaHHA. CriiikicTh 3a JIamyHOBUM. PIBHSHHS MaTeMaTW4yHOI (Pi3HMKH.
OnTumizalis 1 kepyBaHHs. Teopist iMoBipHOCTEH. YnciioBl MeToau. / 3a 3ar.
pen. I1. I1. OBunnHuKOBa. 3-¢ BU., Bunp. Kuis : Texnika, 2004. 792 c.
JomOpoBcekuit B. A., Kpwmxkaniecekuit . M., Mamnpskis P. C. Buma
MateMatuka : migpydHuk / 3a pea. M. 1. lllunkapuka. Tepuomiib
Bunasnuurso Kapm’roka, 2003. 480 c.
agpunbuenko X. 1., Tomymkin C. II., Kponus’sucekuit I1. C. Buma
MateMatvka : 30ipHMK 3amad y 2 4. Y. 1 : JliniiiHa 1 BekTOpHa anrebpa.
AHnamiTuaHa reoMeTpis. Beryn 1o matemaruuHoro a"amsy. Judepeniiaabae
1 IHTErpajibHE YMCJICHHS : HaBY. MOCI0. [JI CTYy/I. BUI. TEXH. HaBY. 3aKJ. / 3a
3ar. pen. I1. I1. OBunnnukoBa. Kuis : Texnika, 2003. 279 c.
OBuunnukoB II. II., Kpomus’sucekuit II. C., IMonymkin C. II. Buma
MaTreMatuka : 30ipHHMK 3amad y 2 4. Y. 2 : 3BuuaiiHi gudepeHuiagbHi
piBHsHHS. OmnepauiiiHe uuciieHHd. Psaau. PiBHAHHS MareMaTtuyHOi (Di3uKH.
CriiikicTh 3a JIamyHoBuM. EnemenTu Teopii IMOBIpHOCTEN Ta MaTEMaTUYHOL
cTaTUCTUKUA. Meroau ontumizamii 1 3agadi  KepyBaHHsA. Bapiariitne
guciaeHHs. YnCcIoBl METOM : HaBY. TOCI0. JI CTY/. BHII. TEXH. HaBY. 3aKII. /
3a 3ar. pen. I1. I1. OpunaaukoBa. KuiB : Texnika, 2003. 376 c.
Hy6osuk B. II., FOpuk 1. 1., BoBkogas I. I1. Buma marematuka : 30ipHHUK
3amay : HaB4Y. mocio. / 3a pexa. B. I1. Jly6oBuka, I. I. FOpuka. Kuis : A. C. K.,
2005. 480 c.

JlonomizkHa JiiTepaTtypa

Pynascekuii FO. K., Cyxoponscekuit M. A., butonora /I. M., bobuk 1. O.
30ipHUK 3aja4 3 MaTeMaTuyHoro aHamnizy : Yactuna 1. 2-e Buj., BUINpaB. 1
non. JIpBiB : BumaBHunTBo Har. yH-TY «JIbBiBchka momitexHikay, 2008.
352 c.

Pynascekuii 1O. K., Konowmiens B. O., semns JI. I1., Kypumsik 1. P. 30ipHUK
3aja4 3 MareMaTu4Horo ananizy : Yactuna 2. / 3a pen. FO. K. Pynascekoro.




2-¢ BU.I., BumpaB. 1 nomn. JIbBiB : BumaBHunTBO Hal. yH-Ty «JIpBiBChKa
rojnitexHika», 2008. 232 c.

3. Menbanuenko O. I1., Pesunipka Y. C. Buma maTemartnka : 301pHUK 3a7a4 Ta
METO/. PEKOMEHJ. Il MPOBEIEHHS MpaKT. 3aHATh Ta CaMOCT. poOOTH
ctynenTiB. bina Ilepksa : BHAY, 2011. 88 c.

4, Py6im B. B. Koncmekr nekuii 3 kypcy «Buma maremaruka» : Y. 1.
VYxropoa : AIBH3 YxHY, 2015. 96 c.

11. Ilocunanns Ha iHopmaniiini pecypcu B InTepHeri, Bineo-iexuii, iHme
MeTOAN4YHe 3a0e31eYeHHs



