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HaBYa/bHOI ANCLUNIHN

«Bula MaTemaTtnka» Crop. 23 16

Pob6ouy nporpaMmy HaBYa/lbHOI AucCUMNAIHM «Bulia maTemaTMka» po3po6/eHO Ha OCHOBI
OCBITHBO-MPOECIAHMX  nporpaM  «OpraHisauis  nepeBe3eHb | yNpaB/liHHA  Ha  TPaHCNOPTI
(noBiTpsiHOMY)», «OpraHisauisa asiauiiHUX po6IT | nocnyr», «MynbTUMOAaNbHWUIA TPaHCNOPT |
NoricTuka», «bopToBMIA CyNpoBIf aBialiiHUX MacaXXMPCbKUX MepeBe3eHb», HaBYa/IbHUX Ta pob0o4vmx
HaBYalbHUX NNaHiB  NeHB-7-275-1/21, NeHB-7-275-2/21)XXHB-7-275-3/21, NeHB-7-275-4/21,
XKPB-7-275-1/21, XXPB-7-275-2/21, NePB-7-275-3/21, NoPb-7-275-4/21, NeHbB-7-275-13/21, NeHb-
7-275-23/21, NeHbB-7-275-33/21, NeHB-7-275-43/21, NePB-7-275-13/21, NoPB-7-275-23/21, NePb-7
275—33/21, NePB-7-275-43/21, nigrotoBku 3400yBaYviB BULLOI OCBITU OCBITHLOrO CTyrneHsa “bakanasp”
3a cneyiasibHICTIO 275 «TpaHCNOPTHI TexXHONOrii (Ha MOBITPAHOMY TPAHCMOPTi)», Cheuianizalieto
275.04 «TpaHCNOpTHI TexHoNorii (Ha MOBITPAHOMY TPAHCMOPTi)» Ta BIAMNOBIAHWX HOPMATUBHUX

[IOKYMEHTIB.
Pobouy nporpamy po3pobunu: r?
3aBifyBay Kaepy BULLOT MaTeMaTUKK, NPod. —~ b JlacTiBka
CTapLUMin BUKNaday Kaeapy BULLOT MaTeMaTUKM r$ly P. lopigbko

Pob6ouy nporpaMy 06roBOPEHO Ta CXBa/leHO Ha 3acifjaHHi Kadeapy BULLLOT MaTemMaTuUKK, MPOTOKOS
Ne * Big «®iy» 06~ 2021 p.

3aBigyBay Kageapn I. NacTiBka

Pob6o4y nporpamy 06roBopeHo Ta CXBasleHO Ha 3acilaHHi BUMYCKOBOI Kadheapy OCBITHLO-NPOMeCiiHOI
nporpamn «OpraHisayis nepeseseHb | ynpae/iHHA Ha TpaHCMoPTi (NOBITPSAHOMY)», crnewliabHOCTI 275
«TpaHCNOpPTHI TexHosorii (Ha MOBITPAHOMY TpaHCMNOPTi)», creyianizauii 275.04 «TpaHCNOPTHI
TEXHO/OriT (Ha NOBITPSHOMY TpaHCMOPTi)» - Kadeapn opraHisauii aBialiiiHNX NepeBe3eHb, NPOTOKON

Ne / C Big « (?/ » i06 2021 p.
"apaHT OCBITHLO-NPOMECINHOT NPOrpamm A B. IBaHHiKOBa
3aBigyBay Kateapu . LeBuyk

Pobouy nporpamMy OOroBOPEHO Ta CXBa/lEHO Ha 3aciflaHHi BMMYCKOBOI Kadeapy OCBITHBO-
npodeciiHmMx nporpam «OpraHizauis asiayitHux po6iT i nocnyr», «MynbTUMOAANIbHUIA TPaHCMoPT i
norictuka», «bopToBWin CynpoBifA aBiauiiHWX MAacaXMPCbKUX MNepeBe3eHb»  crewianbHocTi 275
«TpaHCMopTHI  TeXHOMOrT (Ha NOBITPAHOMY TpaHCMOPTI)», cneuianizayii 275.04 «TpaHCNOPTHI
TeXHONOrIT (Ha NOBITPSAHOMY TPaHCMOPTI)» - Kaedpn opraHisauii aBiauiiHux po6iT i nocnyr

Bif«3/ » 006~ 2021 p.
"apaHT OCBITHLO-MPOMECIHOT Nporpamu
«OpraHiszauis aBiayiiHux poobiT i nocayr» C. MpoHb
["apaHT OCBITHLO-NMPOGECINHOT Nporpamu
«MynbTUMOZA/IbHWI TPAHCMOPT i NOriCTUKa» H. HoBanbCbka
"apaHT OCBITHLO-MPOQECIAHOT Nporpamu
«BOpTOBUIA CYNpPOBIA aBialiiHUX NacaXXMpPCbKMX NepeBe3eHb» PasymoBa
3aBifyBay Kadenpu _K Pa3ymoBa

Po6ouy nporpamy 06GroBOpPeHO Ta CXBa/IEHO Ha 3acCifjaHHi HayKOBO-METOAWNYHO-PeAaKLiiHOT
pagv hakybTeTY TPAHCMOPTY, MEHEMKMEHTY i IOFICTMKK, NpoTokon Ne A Big «2» Gp 2021 p.

"onosa HMPP 1 LlleBYeHKO
PiBeHb JOKyMeHTa - 36

MNaHoBMIA TEPMIH MiXK peBisigmn - 1 pik
KOHTPONbHMIA NPUMIPHUK
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Po6oua nporpama OOKyMeHTa PM 19.03-01-2021
HaBYa/IbHOI AUCLUNNIHN
«Buuia matematnka» Ctop. 4 i3 16
BCTYTI

Po6oya nporpama (PI) HaBYanbHOI AucCUMNAiHA «Buwa matematuka» po3pobrieHa Ha OCHOBI
«MeTOAMUYHMX peKoMeHJauid [0 po3pobneHHs | OopMiIeHHS poboyoi nporpamn  HaBYa/IbHOI
ANCUMNIIIHW EHHOT Ta 3a04HOT (JOPM HaBYaHHSA», 3aTBEPMKEHMX HaKa3om pekTopa Bif 29.04.2021 p.
Ne 249/oa, Ta BIAMNOBIAHUX HOPMATUBHUX LOKYMEHTIB.

1 MNMOACHIKOBAJIbHA 3AIMNMNCKA

11 Micue, mMeTa, 3aBAaHHA HaBYasIbHOT AUCLMMNNIHN

MicLe: faHa HaBYasibHa AMCUMMNIHA € TEOPETUYHOKD OCHOBOK CYKYMHOCTI 3HaHb Ta BMiHb, LLO

(hopMyHOTb NPOMiNb (haxiBLd TPAHCMOPTHOT rasysi.

MeTa BWKNafaHHA [AUCUMMNIHWM Mofdrae B TOMY, LWO6 HaBUMTU CTY[EHTIB BOJMIOAIHHIO
BIANOBIAHMM MaTeEMATMYHUM anapaTtoM, SKWN MNOBUHEH OyTW AOCTaTHIM A/ OnpauboByBaHHS
mMaTeMaTUyYHMX MOofeneld, NOB’A3aHNX 3 NOAASbLLIOK NPAKTUYHOK AiSNbHICTIO (haxiBLiB.

3aBaHHAMN BMBYEHHS HaBYa/IbHOT AUCLMNIIHN €:

- PO3BMTOK /IOTIYHOr0 Ta a/IFOPUTMIYHOIO MUC/IEHHS CTYAEHTIB;

- OBOJIOAIHHA  HEOOXIAHMMU TEOPETUYHUMW 3HAHHAMWU Ta OCHOBHUMW Hanpsmm ix
3aCTOCYBaHHA B CUCTEMI AMCLMNIIH 3a Cneyia/ibHICTHO;

- NPULLENIEHHA NEPBUHHUX HABMYOK MaTeMaTUYHOro JOCNIIKEHHA NPUKNaAHMX 3aday;

- BUPOO/IEHHS BMiHHA CaMOCTIIHO BMKOPWUCTOBYBATW MpW PO3B’A3yBaHHI 3ajay Heob6XiaHi
METOAM Ta crieljiasibHy nitepaTypy.

1.2. Pe3ynbTatn HaBYaHHSA, AKi Jae MOX/IMBICTb AOCATTU HaBYa/lbHa ANCLUMIHA.

Y pesynbTaTi BWMBYEHHA [aHOI HaBYa/IbHOI AMCUMMIIHW CTYAEHT MOBUHEH HabyTU TaKux
pe3ynbTaTiB HaBYaHHS:

OpaTh BIiANOBIAA/ILHICTL Ha cebe, MNPOSBAATM TPOMaACbKY CBIAOMICTb, COLia/IbHY
aKTVMBHICTb Ta Y4aCTb Y XWUTTI TPOMaACbLKOro CycnifibCTea, aHaliTMYHO MUCIUTU, KPUTUYHO PO3YMITH
CBIT;

[OCNIIKYBaTU TPAHCMOPTHI MPOLeCK, eKCnepuMeHTYBaTW, aHanisyBaTu Ta OLiHIOBaTU
napameTpu TPaHCMOPTHUX CUCTEM Ta TEXHO/ONIN;

13. KOMMEeTEHTHOCTI, AKi Aae MOXNIMUBICTb 3400yTW HaBYa/IbHa AUCUMMNNIHA.

Y pesynbTaTi BMBYEHHA [aHOI HaBYa/IbHOI AUCUMMIIHW CTYAEHT MOBMHEH HabyTu TaKux
KOMMETEHTHOCTEM:

- 3paTHIiCTb po3B’A3yBaTW CK/a4HI CreuianisoBaHi 3afadi Ta BUPILLYBATW MPaKTUYHI
npobnemu y ranysi TPaHCMopPTy 3 BUKOPUCTAHHAM TeOpili Ta METOAIB Cy4acHOT TPaHCMOPTHOT HayKu
Ha OCHOBI CMCTEMHOro Migxo4y Ta 3 BpaxyBaHHSAM KOMM/EKCHOCTI Ta HEeBM3HAYeHOCTI YMOB
(hYHKLiOHYBaHHA TPaAHCMOPTHUX CUCTEM,;

- HaBMKW BMKOPWUCTaHHA IHPOPMAUIAHNX | KOMYHIKaLiiHUX TEXHO/OTIN;

- 3[0aTHICTb NPOBeAEHHS AOCNIMKEHb Ha Bi4NOBIAHOMY PiBHI;

- 3[aTHICTb reHepyBaTu HOBI ifei (KpeaTBHICTb);

- 3HaHHS Ta PO3YMiHHA MPeaMeTHOT 06/1acTi Ta PO3yMiHHA NPOMECINHOT 4iSNbHOCTI;

- 3[aTHICTb A0 abCTPAKTHOrO MUC/IEHHS, aHani3y, CUHTE3Y;

- HabyTTs rHy4YKOro MICNEHHS, BIAKPUTICTb O 3aCTOCYBAHHA MIKKY/IbTYPHOI KOMYHiKauii
Ta KOMMNETEHTHOCTEN B LUMPOKOMY Aiana3oHi MOXIMBUX MiCLb PO6OTM B aBiakOMMaHisix, aeporopTax
Ta Ha iHWKWX MignpyemMcTBax asialinHoOT ranysi;

- 30aTHICTb [0 eeKTUBHOT MIXKY/NbTYPHOI KOMYHiKalii; npeacTaBfeHHA CKNagHoi
KOMM/IEKCHOT iH(hopmalii y CTUCAIR (Popmi YCHO Ta MUCbMOBO, BUKOPMUCTOBYBaTWU iH(OpMaLiinHO-
KOMYHiKaLiiHi TeXHO/OTIT Ta BiAMNOBIAHWIA NOHATIHO-KaTeropiasibHWiA anapar.
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Po6oua nporpama [OKyMEeHTa PM 19.03-01-2021
HaBYanbHOI ANCLUNAIHN
«Buwa maremartuka» Ctop. 5i3 16

MixancumnaiHapHi 3B’A3KMN.

HaguasibHa gucumunniHa «Buwa matematuka» € 6a30t0 419 BUBYEHHS NOAaIbLUMX AUCUMNAIH, a
cave: «®Pisnka», «Komn’otepHa TexHika», «OCHOBM Teopii TPAHCMOPTHUX MNPOLECIB | CUCTEMY,
«[OoCnipKeHHs  onepauiii  Ha  TpaHCnopTi»,  «JIOFICTUYHI  onepauii  Ha  TPaHCMopPTi»,
«BaHTaXK03HaBCTBO», «TEeXHIKO-eKOHOMIYHI  JOCNIKEHHA  PO3BUTKY  TpaHcrnopTty», «OCHOBM
NPOEKTYBaHHA TPAHCMOPTHUX MpoueciB», «CUCTEMHUIA aHani3 Ha TpaHCMNopTi», «TpaHCMNOPTHO-
NOTICTUYHI CUCTEMM Ta MPOLLECU» Ta IHLLKX.

2. MPOrPAMA HABYA/TIbHOT ANCUMTIHN

2.1. 3MICT HaBYa/IbHOT ANCLMNJIIHN

HaBuanbHuiA  MaTepian  AUCUMNNIHW - CTPYKTYPOBaHWA  3a  MOAY/bHUM  MPUHUMNOM i

CK/1afaeThCA 3 YOTUPLOX HaBYATbHUX MOAYIB, a Cave:

HaBuyanbHoro mogyns Nel «JliHiiHa, BeKTOpHa anrebpa Ta aHafiTUyHa reoMeTpis»,

HaBYasibHOro mMofgyns Ne2 «BcTyn fo maTeMaTUyHOro aHanisy. [AudepeHuiasibHe YUCNEHHSA
(DYHKUIA OAHIET 3MiHHOT»,

HaBYasibHOro Mogyns Ne3  «[udepeHuiasbHe UMCNEHHA  (DYHKUiA  6araTboX 3MiHHUX.
IHTerpanbHe YMCNEHHS DYHKLIA OAHIET 3MIHHOT»,

HaByanbHOro mofynsi Ned4 «HeenacHi Ta noABivHI iHTerpann. OudepeHuianbHi PiBHAHHS.
[esKi UnMcnoBi METOAM», KOXEH 3 SIKUX € NIOTYHOK 3aBEepLUEHOH, BiAHOCHO CaMOCTIMHOM, LiNICHO
4aCTMHOK HaBYa/IbHOT AMCUMMANIHW, 3aCBOEHHS AKOT nepenbavae NPOBEAEHHS MOAY/IbHOI KOHTPO/IbHOT
pO60TU Ta aHasli3 pe3ynbTaTiB il BUKOHaHHS.

2.2. MofynbHe CTPYKTYpYBaHHSA Ta IHTerpoBaHi BUMOTM O KOXXHOI0 MOLY/1A

Mogynb Nel «JliHiiHa, BeKTOpHa asirebpa Ta aHaliTuyHa reomeTpisi»

IHTerpoBaHi BuMMOrn o moayna Nel. Y pesynbTaTi 3aCBOEHHA HaBYa/lbHOro Matepiany
HaBYa/ibHOro Mogyna Nel CTyaeHT NOBUHEH:

3HaTu:

- 03HaYeHHs Ta 3anuc BM3HAYHUKIB, MaTPULb, CUCTEM NIHINHUX anrebpalyHuX PiBHAHD;

- thopmynu Kpamepa;

-meTop Maycca Ta MaTpUYHMIA METO/ PO3B’A3YBaHHA CUCTEM NIHINHMUX anrebpaiyHnX PiBHSAHb;

- Teopemy KpoHekepa-Kanenni;

-03HaYeHHs Ta BNaCcTMBOCTI CKaSIIPHOI0, BEKTOPHOr0, MilLaHOro J00YTKIB BEKTOPIB,;

-pi3Hi BAAW PiBHAHb NPAMOT Ha MAOLLMHI, NAOWMHM Y NPOCTOPI Ta NPAMOT Y NPoCcTopi.

YMiTu:

-[0CNiMKYBaTN i PO3B’A3yBaTH CUCTEMW NIHINHNX anredpaiyHnX PiBHSHb;

-BUKOHYBATW NiHilHI onepawii 3 BeKTopamu;

-3HaXOAMNTW [OOGYTKM BEKTOPIB Ta 3aCTOCOBYBaTW TX A0 PO3B’A3yBaHHA 3afay reomeTpii 1
(isvKu;

-3anucyBaTu Pi3Hi PIBHAHHA NPAMOT;

-BM3Ha4YaTy KyT1 MK ABOMa NPAMUMM, MAOLLMHAMW, MK NPAMOLO | MNOLLMHOL;

-3anucyBaTy YMOBU MapaienbHOCTI | NeprneHANKYNAPHOCTI NPAMUX i NIOLWMH.

Tema 1. BU3HaYHUKM Ta X BMACTUBOCTI.

3micT. BusHauHuku 2-ro, 3-ro Ta n-ro nopsgkis, ix BnacTueocTi. MiHopu Ta anrebpaiyHi
[OMOBHEHHS.  Cnoco6y 064NCNEHHS BU3HAYHMKIB N-TO NOPAAKY.

Tema 2. Matpuui, gii Hag maTpuusmn. ObepHeHa MaTpuus. PaHr MaTpuui.
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3MmicT. MoHATTA mMaTpuyi, Ail Hag maTpuusmu. ObepHeHa MaTpuus. MaTpUYHi PiBHAHHS.
PaHr MaTpuui. 3HAXOLXKEHHS paHry MaTpuLi 3a JONOMOroK efeMeHTapHUX NepeTBOPEHb.

Tema 3. CucteMu NiHiMHUX anrebpaiyHux piBHAHL. Teopema KpoHekepa-Kanenni.

3micT. CucTema niHiiHUMX anrebpaiyHux piBHAHb. Teopema KpoHekepa-Kanenni. [ocnif>KeHHs
CUCTEM NiHIHNX anrebpaiyHuX piBHSAHb Ha CYMICHICTb.

Tema 4. MeToan po3B'A3yBaHHS CUCTEM MiHINHMX piBHAHL: Kpamepa, [aycca, MaTpU4HWIA
METo[,

3micT. Po3Bh3yBaHHA cucTeM 3a hopmynamu Kpamepa, MaTpUYHUM CMOCOOGOM, MeTOLOM
"aycca.

Tema 5. BekTopu, niHiiHI giT Ta onepauii Hag HAMK. BekTopu B cucTemi KoopauHaT

3micT. BekTOopw, NiHiiHI onepauii Hag HAMK. Po3knaf BekTopa 3a 6asvucom. lMpoekuis BeKkTopa
Ha BiCb. JliHiiHA 3ae>KHICTb | He3aNeXKHICTb BEKTOpiB. BeKkTopu B NPAMOKYTHIA [eKapTOBil
cucTeMi KoopanHaT (KoopavHaTW, JOBXKUHA, HamnpsMHI KOCUHYCH).

Tema 6. CKanspHuiA, BEKTOPHWUIA Ta MiLLIaHWUIA JOOGYTKM BEKTOPIB.

3micT. CkansipHuii fo0yTOK [ABOX BEKTOPIB, MOro BNaCTMBOCTI. Bupas ckansapHoro [o6yTKy
yepe3 KoopanHaTu. KyT Mi>K BekTOpamn. BeKTOpHuWiA JOBYTOK ABOX BEKTOPIB, MOro B1acTWBOCTI.
BekTOopHUIA JOBYTOK [BOX BEKTOpIB, 3afaHnx KoopauHaTamu. MilwaHuii Jo6yTOK TPbOX BEKTOPIB,
ioro BnacTuBOCTI.  MiwaHnii [0BYyTOK TPbOX BEKTOPIB, 3afaHuX KoopauMHaTamu. YMosa
KOMNNaHapHOCTI TPbOX BEKTOPIB.

Tema 7. PiBHAHHSA NPAMOT Ha M/IOWWMHI.

3micT. 3aranbHe piBHAHHSA NPSMOI, HEMOBHI PIBHAHHA. KaHOHIYHe Ta napameTpuyHI PIBHAHHA
npamol. pamMa, Aka NpoxXoAuTb Yepe3 [BI 3afaHi TOYKW. PIBHAHHSA MPAMOT Y Bifpi3Kax Ha ocsX,
npama 3 KyTOBMM KoeiuieHToM. KyT Mi>K [soma MpsAMUMK, YMOBWM nNapanenbHoCTi |
nepneHAVKYNAPHOCTI ABOX NpaAMKX. BigcTaHb Bif TOYKY 4O NPAMOI.

Tema 8. PiBHAAHHA NOLLMHK | NPAMOT B NPOCTOpPi. B3aeMHe po3MiLLleHHS MPAMOT i MIOLWNHK.

3MicT. 3aranbHe PIiBHAHHSA MNOWWHKW, HEMOBHI PIBHAHHA MIOWWMHW. PIBHSAHHA MOLWMHKW, SKa
MPOXOANTb Yepe3 TPU TOYUKW. PIBHAHHA MAOWWMHM Yy Bifpi3kax Ha ocsx. BigcTaHb Bif TOYKM [0
nnowpmHn. KyT Mi>K ABOMa M/owuvHaMy, yMOBW MapaienbHOCTI Ta NeprneHAUKynapHOCTI ABOX
MNOWMH. 3arajibHe PIBHAHHA MPAMOI B MPOCTOPI, KaHOHIYHI | mapamMeTpuyHi PIBHAHHA. PiBHAHHSA
MPAMOT, fIKa NPOXOAUTb Yepe3 ABi 3afaHi Toukn. KyT. MidK gBOMa NpsiMMMK, YMOBKM napanenbHoCcTI i
nepneHaMKYNAPHOCTI [ABOX NPAMUX. Toyka nepeTuHy NpAMOT | MAOWWHW, KYyT MIdXK MpAMOK0 |
MNOLLMHOK, YMOBW NapanesbHOCTI | NepreHAUKYNApHOCTI NPAMOT | MIOLMHKA, YMOBU HAIEXKHOCTI
NPSAMOT MNOLLWHI.

Mogaynb Ne2 «BcTyn g0 maTemMaTUYHOro aHanisy. AudepeHuianbHe YMCIEHHS (PYHKLIN
OLHIET 3MIHHOT»

IHTerpoBaHi BuMoOrn po mopgyns No2. Y pesynbTaTi 3aCBOEHHA HaBYa/lbHOTO MaTepiany

HaBYa/lbHOro MoaynA No2 CTyAeHT MOBUHEH:

3HaTu:

-crnoco6u 3aBfaHHA Ta KacugikaLito gyHKUIN;

-03HaY€eHHA rpaHnLi YMcnoBol NOCNILOBHOCTI Ta rpaHMUi PYHKUIT B ToYL;

-hopMynn BaXXNMBUX rPaHULb Ta OCHOBHI TEOPEMU MPo rpaHuL;

-03HaYeHHA HeMnepepBHOCTI (PYHKLIT Ta Knacuikalito TOHYOK pPo3puBY;

-03HaYeHHs NoXiAgHOT, TabnMLIo NoXiAHMX Ta Mpasuna ANgepeHLitoBaHHS;

-03HaYeHHs Ta BNacTUBOCTI AndepeHLiana;

-OCHOBHI Teopemn andepeHLialbHOr0 YACNEHHS;

-3aCTOCYBaHHA ANMepPeHLiabHOr0 YMCEHHS 40 AOCNIAXKEHHS QYHKLIN.

YMiTu:

-3HaxX04NTW rpaHNLIo PYHKUIT Ta ZOCNiAKYBaTN (PYHKLIKO Ha HENEPEPBHICTb;

-3HaxX04MTN NOXifHI 1 AndepeHLiann pi3HUX NOPALKIB OCHOBHUX eNeMeHTapHUX PYHKLIN;



Cuctema MeHe>XMEeHTY SIKOCTI. Lndpp CMA HAY
PoGoua nporpama [OKyMeHTa Pri19.03-01-2021
HaBYaNbHOT ANCUUNNIHN

«Bula MatemMaTtmka» Crop. 7 i3 16

-3HAX0AUTN MNOXiAHI CKNafeHWX (YHKUiA, HesBHO Ta napameTpUyHO 3afaHuX QYHKLUINR,
3[iNCHIOBATN NorapuMmMivyHe AngepeHL|itoBaHHS;

-NPOBOAUTU MOBHE JOCNILKEHHA PYHKLIT Ta 6yayBaTu 1T rpagik.

Tema 1. MHOXUHKM. O3HayeHHs (hyHKUiT. Knacudgikauisa gyHKUi Ta iX XapaKTepucTUKm.

3micT. DyHKuUis. Cnocobu 3aaaHHa. Knacudikauis yHKUIN. XapakTepucTmKn QyHKLIT.

Tema 2. Uncnosi nocnigoBHOCTI. ["paHMLA YMCNOBOI NOCIAOBHOCTI.

3micT. Yucnosa NocnifoBHICTb. MpaHnua YncioBol NOCAiA0BHOCTI.

Tema 3. paHnua yHKUIT. MNepLua Ta gpyra BaX/InBi rpaHuLi. PO3KPUTTS HEBU3HAYEHOCTEN.

3micT. O3HayeHHs rpaHuyi yHKUiT B Touui. OCHOBHI Teopemu npo rpaHvui. OLHOCTOPOHHI
rpaHuyi. FpaHnus yHKLiT Ha HeckiHYeHHOCTI. [Mepwa Ta Apyra Ba>KAMBI rpaHuli. PosKpuTTH
[eAKNX HEBMU3HAYEHOCTEN. MOPIBHAHHA HECKIHYEHHO ManuX. EKBIBaNEHTHI HECKIHYEHHO Mani.

Tema 4. HenepepBHICTb, OCHOBHI TEOPEMMU.

3micT. HenepepBHICTb (YHKUIT B Touui. Touyknm po3puBy (yHKUIT Ta X Kiacudgikauis.
BnacTuBOCTI (OyHKLi/, HEMEpepBHUXY TOuYLi Ta Ha Bifgpisky.

Tema 5. lMoxigHa QyHKUiT B TOouui. [eski 3adadyi, WO NPMBOAATL A0 MOHATTA MOXiAHOI.
"eOMETPUYHMIA Ta MeXaHIYHWUIA 3MICT.

3micT. MoxigHa, T reOMeTPUYHUIA, MeXaHiYHUA Ta (i3nyHuiA 3mMicT. JoTnyHa Ta HopMaib [0
Kpu1BOI. AudrepeHLiioBHICTb Ta HenepepBHICTb.

Tema 6. [AndepeHuiioBHICTb (yHKUIA. [MpaBuna gudepeHuitoBaHHA. TloXigHI  yHKLUI.
Tabnuus noxigHuX.

3micT. TMpasuna AudepeHuitoBaHHA. TMoxigHI eneMeHTapHUX (oyHKUiA. [loxigHa CcKnageHoi
(byHKUiT. TMoxigHa o6epHeHOT dyHKUIT. TMoXigHa (YHKUIN, 3agaHMX HEsSBHO Ta napamMeTpPUYHo.
JNorapudgmiyHe audepeHLitoBaHHS.

Tema 7. OndpepeHuian QyHKUIT. ToxigHi | gudepeHUiany BAWMX NOPAAKIB.

3micT. [OudpepeHuian yHKuil. TeoMeTpuyHWA Ta MeXaHiuyHWid 3MIicT  AudepeHuiana.
BnacTmBocTi gndpepeHuiana. 3acTocyBaHHS AudepeHLianiBy HabnM>KeHNX obuncneHHsX. MoxigHi Ta
AndhepeHLiany BULLMX NMOPAAKIB.

Tema 8. JocnifpkeHHs yHKLi Ta nobyaosa rpagikis QyHKLN.

3MicT. MOHOTOHHICTb (oyHKUIT. EKCTpemym yHKUii. Haibinblie Ta HalMeHLle 3HaYeHHS
(PYHKUIT. |HTepBaiM ONYKNOCTI Ta BrHYTOCTI, TOYKU MNepervHy Kpuvsux. ACUMNTOTU KPUBOI.
3aranbHa cxema gocnig>keHHs yHKLUIT Ta nobyagosa 1i rpadika.

Mogynb Ne3 «[uepeHuianibHe 4YUCNeHHS (YHKUiR 6araTboX 3MiHHUX. |HTerpanbHe
YNCNEHHA (DYHKLUIM OLHIET 3MIHHOI».

IHTerpoBaHi Bumorn o mopayna Ne3. Y pesynbTaTi 3aCBOEHHS HaBYa/lbHOro Matepiany
HaBYa/lbHOro Moaynsa Ne3 CTy[eHT MOBMHEH:

3HaTu:

-03HaYeHHSA (PYHKUiN 6araTbox 3MiHHMX, 06NacTi i BU3HAUEHHS, rpaHuLi Ta HenepepBHOCTI;

-03HaYeHHS YaCTUHHUX NOXiAHMX, MOBHOIO AndepeHLiana PYHKLUIT 6aratboxX 3MiHHUX;

-3aCTOCYBaHHA YaCTUHHUX NOXIAHUX;

-03HaYeHHs HEeBM3HAYEHOr 0 iHTerpana Ta /oro BnacTMBOCTI;

-iHTerpasim OCHOBHMX eNeMEeHTapPHUX PYHKLIA Ta METOAW IHTErpyBaHHS Pi3HUX (DYHKLIN;

-03HaYeHHA, YMOBY ICHYBaHHSA Ta B/1aCTUBOCTI BU3HAYEHOrO IHTErpana;

-(hopmyny HbtoToHa-J1elibHIug;

-3aCTOCYBaHHSA BM3HAYeHOro IHTerpasna.

YMmiTu:

-3HaXOANTWN YaCTUHHI NOXiAHI OYHKLIT Ta NOBHWUIA andepeHLian QyHKLUIT 6araTboX 3MiHHMX;

-3anuCcyBaTy PIBHAHHA AOTUYHOT NIOLWMHW Ta HOpPMasi 40 MOBEPXHI;

-3HaxXo4uUTM NOXIAHY 3a HaNPSAIMOM | rPafieHT;

-3HAXO0AUTW NIOKa/IbHI eKCTPeMYyMW, HaMeHLLIE Ta HabifbLue 3HAYEHHS QYHKLIT 4BOX 3MIHHUX;
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-3HaAX0AUTN YMOBHWUIA EKCTPEMYM (PYHKLIT ABOX 3MIHHMX;

-3aCTOCOBYBaTW METOAMN IHTerpyBaHHsA YaCTUHaMM Ta 3aMiHW 3MiHHOT;

-iHTerpyBsaTtu pauioHa/bHi, Ap060BO-paLiioHabHI, [esKi ippauioHasibHi Ta TPUTOHOMETPUYHI
(hyHKUIT;

-064mcnoBaTU NIOWi NAOCKUX Qiryp, LOBXUHY Ayrn KpuBOi, 06’eM Tina, M/oWy MOBEPXHI
06epTaHHs, BUKOPUCTOBYHOUMN BU3HAYEHWIA IHTErpa.

Tema 1 OsHaueHHsi (PYHKLIT 6araTbOX 3MIHHMX | OCHOBHI MOHATTA. paHuUs | HenepepBHICTb.
YacTuHHI noxigHi i gndepeHuian.

3MmicT.  TIOHATTHA  (PyHKUiA GaraTbOX 3MIHHWX, OCHOBHI  O3HAYeHHs, reoMeTpuyHa
iHTepnpeTayia, NiHiT il NoBepxHi piBHA. "paHnua dyHKLIT 6araThox 3MiHHUX. HenepepBHICTb yHKUIT
6araTbox 3MiHHUX. YaCTUHHUIA | NOBHWIA NPUPOCT KN PYHKLIT ABOX 3MiHHKX. YacTUHHI noxigHi yHKuiT
6araTbox 3MiHHMX. [MOBHWMIA AudpepeHuian yHKUIT 6araTbOX 3MIHHWX | Oro 3acTOoCyBaHHA [0
HaBM>KEHNX 0OUUCNEHD.

Tema 2. JJoTnyHa nnowmHa i HopMasib 4O MoBepxHi. [NoxigHa 3a HanpsAMoM. [pagieHT PYHKLIT.

3mict. [loTuyHa nnowuHa Ta HopMasb [0 nosepxHi. [loxigHa 3a Hanpamom. [pagieHT
CKanspHoro noss.

Tema 3. JIokanbHi eKcTpeMymy PYHKLiT. Halibinblue Ta HaMEHLLE 3HAYeHHS.

3MicT. JToKanbHi eKCTpeMymn OyHKLIT ABOX 3MiHHMX. HeobXigHi M gocTaTHI YMOBU iCHYBaHHS
ekcTpeMyMy. Haibinblue i HaliMeHLUe 3HaYeHHA (DYHKUITY 3aMKHEHIN 061acTi. YMOBHUWIA eKCTPEMyM.

Tema 4. MepsicHa. HeBM3HaueHWiA iHTerpan. besnocepeaHe iHTErpyBaHHs.

3micT. TlOHATTSA MNepBiCHOI Ta HeBM3HAYEHOro IHTerpana. BnacTMBOCTI HEBU3HAYEHOrO
iHTerpana. Tabnuusa OCHOBHUX iHTerpanie. besnocepeaHe iHTerpyBaHHs.

Tema 5. 3amiHa 3MIHHOT Ta IHTerpyBaHHs YacTMHaMu.

3MicT. MeToan IHTerpyBaHHA: BHECEHHS nNif 3HaK AudepeHuiana, MeTOf MiACTaHOBKY,
IHTEerpyBaHHa YacTUHaMN..

Tema 6. KomnnekcHi umcna. IHTerpyBaHHA pauioHaibHUX (hyHKLIA.

3MicT. MOHATTA KOMMNEKCHOro uucna. [ it Hag KOMMNeKCHUMKU yucnamm B anrebpaiyHiin dhopmi
Ta TPUTOHOMETPUYHIA hopmi. IHTerpyBaHHs pauioHanbHUX Apo6iB i3 KBaApaTHUM TPUYNEHOM Y
3HaMeHHUKY. IHTerpyBaHHs efneMeHTapHWX payioHa/lbHUX [po6iB. |HTerpyBaHHsi pauioHaNbHUX
(DYHKLUN.

Tema 7. IHTErpyBaHHS ippaLioHa/IbHUX Ta TPUrOHOMETPUYHMX (YHKLIA.

3micT. IHTerpyBaHHA ippauioHanbHUX BupasiB. IHTerpysaHHa audepeHuiasbHUX  GiHOMIB.
IHTerpyBaHHs TPUrOHOME T PUYHUX (DYHKL.

Tema 8. BusHaueHuid iHTerpan Ta Moro BnactueocTi. dopmyna HbrOTOHa-SleinbHiua. MeTtoam
06YMCNEHHSA BM3HAYeHUX IHTerpais.

3MicT. O3HauyeHHsi, YMOBW iCHyBaHHs, TFeOMeTpPUYHWIA 3MICT, BNACTUBOCTI BW3HAYEHOrO
iHTerpana. OOGuYMCNEHHA BM3HAuYeHMX iHTerpanis. dopmyna HblTOHa-flelibHiua. MeToau
IHTerpysaHHsa BU3HaAYeHVX IHTerpanis.

Tema 9. eOMeTPUYUHI 3aCTOCYBaHHA BM3HAYEHOrO iHTErpaa.

3micT. O6uncneHHs nnow, nnockux diryp. [oB>XuHa ayrn kKpmeoi. O6%M Tina 3a nnowamu
napanensHux nepepisis. Mnola noBepxHi 06epTaHHs.

Moaynb Ne4 «HeBnacHi Ta noAgiviHi iHTerpann. AudepeHuianbHi PiBHAHHA. [esKi
YKMCoBI METOAN.
IHTerpoBaHi Bumorn fo mogynsa Ned. Y pesynbTaTi 3aCBOEHHA HaBYa/lbHOro Martepiany
HaBYa/IbHOro Moayns Ned CTyfeHT NOBUHEH:
3HaTu:
-03HaYeHH$A Ta NOHATTA 30DKHOCTI HEBMACHUX iHTerpanis 1-ro i 2-ro poay;
- 03Ha4eHHs, OCHOBHI BM1aCTMBOCTI Ta 3aCTOCYBaHHSA MOABINHOIO iHTErpana;



cuctema MeHe>XKMeHTY SIKOCTI. Lndp CMA HAY
PoGoua nporpama [OKyMeHTa Pri 19.03-01-2021
HaBYa/bHOI ANCLUNIHN

«Bula MatemaTuka» Crop. 9 i3 16

-03HAaYEHHA AMMEPEHLIIBHOTO PIBHAHHA, MOHATTA 3ara/lbHOr0 Ta YaCTUHHOMO PO3B’A3KIB,
3ara/lbHOro Ta YaCTUHHOIO iHTerpanis reOMeTPUYHNIA 3MICT;

-3a,a4y KoLwui Ta reoMeTpuYHUIA 3MICT AngepeHLialbHOro PiBHAHHS;

-MeTOAMN PO3B’A3yBaHHA HaWMNPOCTILLIMX TUMIB AN(epeHLia/IbHUX PIBHAHbL NEPLIOro NMOPSAKY:;

-METOAM PO3B’A3yBaHHA [AMMEpPeHLia/IbHUX PIBHAHb BULLUMX MOPALKIB, fAKI IHTErpyroThecs Yy
KBafpaTypax Ta fOMYyCKatoTb NMOHWKEHHS MOPALKY;

-MeTOAMN PO3B’A3yBaHHA MHIMHUX OLHOPIAHMX Ta HEOLHOPIAHUX AngepeHUiaslbHUX PIBHAHL i3
CTaMMK Koe@ilieHTamu;

-MeTOo/, Bapiauil JOBIIbHUX CTaNX;

-METOAW MOJIOBUHHOIO MOAiNY, XOp4, LOTUYHUX;

-(hopMynn NPAMOKYTHUKIB, Tpanewii, CiMMCoHa;

-MeTOo/, HallMeHLUMX KBajpartis;

-nigbip napameTpiB MeTOAOM HaMMEHLIMX KBaapaTiB Ha NpUKnagi MNpuUnyLieHHs NiHINHOT
3a/1eXKHOCTI;

-meTo[, Eitnepa, metopg PyHre- KyTTa;

Ymitu:

-064nCOBATN HEBNACHI IHTerpanu;

- 06uncnoBaTn NOABINHI iHTerpanu;

-po3B'A3yBatV  AudepeHLianbHi  PIBHAHHA 3 BiJOKPEM/IIOBaHWMU  3MIHHUMW, OAHOPIAHI
andepeHUianbHi PIBHSAHHSA, NiHIAHI gndepeHLUiasibHi PIBHAHHA NepLIoro nopaaky, piBHAHHA bepHynni,
3aga4y Kowi An1s piBHSAHb BKasaHUX TUNIB;

-p03B’A3yBaTN ANdepeHLiaibHI PIBHAHHA BULMX NOPSAAKIB, AKI IHTErPYHOTLCS Y KBagpaTypax Ta
[OMYCKatoTb MOHWXEHHS NOPAAKY;

-p03B'A3yBaTW NiHilHI OAHOPIAHI Ta HEOAHOPIAHI AndepeHLianbHI PIBHAHHS BULLMX MOPAAKIB;

-064YmcnoBaTV HabNMXKEHO BU3HAYEHI IHTErpav 3a [LOMOMOrow KeagpaTtypHUX popmyn;

-3HaX0AMTN HabMXKeHI Po3B’A3KM 3agaun Kowi 3a meTogamu Eiinepa ta PyHre- KyTTa.

Tema 1. HeBnacHi iHTErpasn nepLuoro i 4pyroro poay.

3micT. HeBnacHi iHTerpanM 3 HeCKiHYeHHVMM Me>KaMu iHTerpyBaHHA (HeBnacHi iHTerpanu
nepLuoro pogy). HesnacHi iHTerpanm Big HeobMeXKeHnxX PyHKUiA (HeBnacHi iIHTerpanm Apyroro pogy).

Tema 2. MoagiiHWIA iHTerpan.

3micT. 3agadi, WO NpUBOAATL A0 MNOHATTSA NOABIMHOrO iHTerpana. lMoABiMHUIA iHTerpan,
YMOBM WOr0 iCHyBaHHA Ta BnacTuBOCTi. O6YMCNEHHA NOABIMHONO iHTerpasa nocnifLOBHUM
iHTerpyBaHHaAM. 3amiHa 3MIiHHWX Yy noABIMHOMY iHTerpani. [oABINHWIA IHTErpan y NONsPHUX
KoOpAMHaTax. 3acToCyBaHHA NOABIMHUX iHTerpanis.

Tema 3. AndepeHuianbHi PIBHAHHA MEpLIOro Nopsaky.

3micT.  ®i3nyHi  3agadvi, WO nNpuBOAATb A0 AudoepeHuianbHUX  PiBHAHb.  O3HaYeHHS
AndoepeHLiasibHOro piBHAHHA neplioro nopsaaky. 3afava Kowi. Teopema iCHyBaHHA | €4MHOCTI
pO3B'A3Ky 3afayi Kowwi. 3aranbHuil po3s's3ok. MOHATTSA Npo 0co6aMBUIA PO3B'A30K. AudepeHuianbHi
PIBHAHHA 3 BIAOKPEM/IOBAHUMM 3MiHHUMW. OAHOPILHI  AudepeHuiaibHl PIBHAHHA. PIBHAHHA, LU0
3BOAATLCA 40 OfAHOPIAHMX. JTiHIHI gudbepeHLianbHi piBHAHHA. PiBHAHHA BepHynni.

Tema 4. QuepeHuiasibHi PIBHAHHA BAULLMX MOPAAKIB, AKI LOMYCKAKOTh MOHVXXEHHSA NOPAAKY.

3MicT. OCHOBHI MOHATTSA N O3HA4YeHHs. PIBHAHHS, WO [ONYCKaOTb MOHUMKEHHA MOPSAKY.
AundhepeHuianbHi PIBHAHHS M-ro NOpsAKy, AKi IHTerpyloThea y kBagpaTypax. OCHOBHI O3HAYeHHs i
MOHATTSA NIHINHOrO AudepeHLianbHOro pPiBHAHHA  Apyroro nopsigky. BnacTueocTi po3Bh3KiB
OJHOPIAHOro NiHINHOrO AMdepeHLianbHOro PIBHAHHA [Apyroro nopsiaky. TeopemMa npo CTPYKTYpY

3arajibHoOro po3B'aA3Ky OAHOPIAHOrO PIBHAHHA APYroro nopsaky.
Tema 5. JliHiHI gudepeHUianbHi PIBHSHHA APYroro nopsaky 3i cTanmmmn KoegilieHTamu.
3micT.  JliHiHI, OAHOpIAHI  AudpepeHUianbHi - PIBHAHHA  Apyroro nopsigky 3i CTammu
KoediLieHTamn. XapakTepucTWYHe PIBHAHHA Ta 1oro KopeHi. HeopHopigHi  AudpepeHLiabHi
PIBHAHHA ApYroro Nopsgky 3i cTammy KoedilieHTamu. PiBHAHHA 3 NpaBol0 YaCTUHOK CrewliasibHOro
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Burnagy. J1iHiAHI HeogHopPigHI AudepeHUiasibHi PIBHAHHA. Teopema npo CTPYKTYpY 3arasbHOro
PO3B'SA3KY HEOLHOPIAHOIO AudepeHLiaibHOro PiBHAHHA ApYroro nopaaky. MeTog sapiauii 4OBibHUX
cTanmx (MeTog Jlarpamka).

Tema 6. HabnmkeHe 064MCNEHHS BU3HAYEHMX iHTerpanis.

3micT. MNocTaHoBKa 3adaHi. Popmyna NPSMOKY THUKIB. ®opmyna Tpaneuii. dopmMyna napabon
(CimncoHa). AGCONTHI NOXUOKM Ans KBagpaTypHUX hopMyI.

Tema 7. MeTof, HaliMeHLIMX KBaaparTiB.

3micT. lMocTaHoBKa 3afadi. MNpuHUMNK No6yAoBM MeTOofy HalMeHWWX KeagpaTis. OuiHka
AKOCTI anpokcumauii MeTOA0M HalMeHLLNX KBafpaTiB.

Tema 8. Uncnose iHTerpyeaHHs andgepeHLuiaibHUX PiBHSAHb.

3micT. MeTop Eiinepa. MeTog PyHre-KyTTa.

2.3. TemaTUYHNI nnaH.

O6cAar HaBYa/IlbHUX 3aHATL (rog,.)

[JeHHa hopma 3aoyHa opma
HaBYaHHA HaBYaHHSA
Ne Has3sa Temu
n/n (TemaTu4HOro po3ainy) e _ .= e _ .=
2 T EE ? F EE
$ §8: R £ 8 B¢
=D Cew O = Cw O
1 2 O 4 5 6 7 8 9
Mogynb Nel «JliHifiHa, BeKTOpHa airebpa 1a aHaliTu4Ha reoMeTpis»
y . 1 cemecTp 1 cemecTp
11  BuW3HaYHWMKM Ta iX BNacTUBOCTI 7 5 5 3 5 _ _ 5
12 Matpuui, gii Hag, MaTpULIAMA. O6epHeHa 7 2 3 5 1 i 5
matpuus. PaHr matpuui/
13 CucTtemMun NiHIMHUX anre6pa|q_Hv|x PIBHSAHD. ; 2 9 i 5 i 5
Teopema KpoHekepa-Kanensi.
MeToay po3B’A3yBaHHSA CUCTEM NTIHIAHUX
14  piBHsHb: Kpamepa, Maycca, MaTpuyHWiA 7 2 2 3 7 1 1 5}
MeTO,
15 BekTopu, NiHinHI Al Ta onepavuii Hag HAMK. 7 2 9 3 5 1 5
BekTopun B cMcTeMi KOOpAWHAT.
16 CKanﬂpHmm, BEKTOPHMWi1 Ta MillaHWin JOOYTKM ; 2 - 3 5 i i 5
BEKTOpIB
17  PIBHAHHA NPAMOI Ha NIOLLMHI 7 2 2 ﬂ 6 1 : 5
18 PiBHAHHSA MNIOWMHN | NPAMOI B NPOCTOPI. 5 2 i 3 5 i 1 5
B3aemHe po3miLLeHHA NPAMOT | NIOLWNHK
19  [omawHe 3aBfaHHA 11 4 : 4 -
110 MopaynbHa KOHTponbHa poboTta Nel 5 2 ﬂ

Ycoboro 3a mogynem Nel 63 16 16 31 46 4 2 40
Mogaynb Ne2 «BcTyn go mMa3 eMaTUYHOro aHasiay,
OvpepeHuiansHe yncneHHS {iyHKUIA OfHIET 3MIHHOT»
MHOXMHWN. O3HaYeHHSA (PYHKLT.

21  Knacudikauis (yHKLili Ta X 7 2 2 9 4 - - 4
XapaKTepUCTUKM
o UMCNOBI NOCNIAOBHOCTI. MpaHLS Ync/0BON 2 2 2 3 5 1 . 4

MoCNiA0BHOCTI
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MpaHuus dyHKUIT. TMepla Ta gpyra BaxImsi
rpaHuui. PO3KpUTTS HEBU3HAYEHOCTEN
HenepepBHICTb, OCHOBHI TeopeMm

MoxigHa yHKLIT B ToUui. Jeski 3agadi, L0
NPUBOAATL 4O MOHATTA MOXIAHOI.
"eOMETPUYHMIA Ta MeXaHiYHWI 3MiCT
OndepeHuinoBHIicTb yHKUIR. MpaBuna
AndgepeHuitoBaHHA. MoxXigHi QYHKUNA.
Tabnuus noxigHmx

[OundpepeHuian yHKUiT. MoxigHi i
AndepeHyiann BULLMX NOPSAAKIB

OcCHOBHI Teopemy audepeHLiabHOro
YMC/IEHHSA

JocnimpkeHHs PyHKLUi Ta nobyaoBa rpadikis
(hyHKUiR

210 [owmalluHe 3aBfaHHA 1.2

211

MogaynbHa KOHTpOo/ibHa poboTa Ne2
Ycboro 3a mogynem Ne2
Ycboro 3a 1 cemecTp

6

4
6
12
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Mogaynb Ne3 «AunthepeHyianibHe YACNEHHA DYHKLiIA 6araTboX 3MiHHUX. IHTerpasbHe YNCNeHHS
(DYHKLiA OAHIET 3MIHHOT»

31

3.2
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3.6

3.7

3.8
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3.10
311
3.12
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O3HaueHHs QyHKLUIT 6aratb0X 3MIHHUX i
OCHOBHI MOHATTSA. "paHNLA | HENepepPBHICTb.
YacTuHHI noxigHi 1 gudepeHuian
[oTnyHa nnoLwmHa i HopMasb [0 NMOBEPXHI.
MoxigHa 3a HanpsMOM. "pafieHT PYHKLIT
JlokanbHi ekcTpeMymu (yHKUiT. HalbinbLue
Ta HalMeHLLe 3HaYeHHSA
MepgicHa. ITeBM3HaYEHWIA iHTerpa.
Be3nocepeaHe iHTErpyBaHHS
3amiHa 3MIHHOT Ta IHTErpyBaHHSA YacTMHaMU
KomnnekcHi uncna. IHTerpyBaHHs
paLioHaIbHUX PYHKLiR
IHTerpyBaHHs ippauioHaibHUX Ta
TPUTOHOMETPUYHUX (DYHKLLIIA
Br3HaueHuiA iHTerpan Ta oro BNacTMBOCTI.
®opmyna HetoToHa-/TelnbHiLa. MeToau
064YMCNEHHS BU3HAYeHMX IHTerpasis
"eOMeTpUYHI 3aCTOCYBaHHSA BU3HAYEHOrO
IHTerpana
JomallHe 3aBaHHA 2.1
MogynbHa KOHTpo/bHa po6oTa Ne3
KoHTposnbHa (gomaluHs) po6ota (3PH) Nel
MMigcymMKoBa CeMecTpoBa KOHTPO/IbHa poboTa
(3®H)

Ycboro 3a mogynem Ne3

YCboro 3a 2 cemMecTp

70

2 ceMecTp
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 -
— 2
18 18

2 ceMecTp
3 10 1
3 10 1
3 n 1 1
9 1 1 1
9 un 1 1
4 13 - 1
4 n 1

4 1 1
4
4 -
8 J—
|
34 120 8 6
120 8 6

10

10

10

106
106
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Mopaynb No4 «HeBnacHi Ta noaginHi iHTerpann. AundepeHuianbHi piBHAHHSA. [JeaKi YnicnioBi
MeTOoAN»

41 HeBnacHi iHTerpasv nepLuoro i 4pyroro pogy F 5 9 3 i 3 fleMeCTp i

4.2  TlogginHi iHTerpanu 8 2 92 4 6 - 1 5

43  [OndepeHuianbHi pIBHAHHA NepLIOro nopsaky 8 2 2 4 5 - )
[vdbepeHuianbHi piIBHAHHA BULLMX MOPALKIB, 0 i

a4 AKi [LOMYCKatOTb NOHWKEHHS MOPAAKY ! 2 2 6 1 5
NiHiAHI gndepeHLianbHi PiBHAHHS ApYroro i )

45 NMopsAAKY 3i CTA/IMMU Koe@iLieHTamn ! 2 2 3 S S

46 !—Ia6n|/|>K§He 064YMCNIEHHS BU3HAYeHUX 8 5 9 4 5 i 1 5
IHTerpanis

47  MeTof HaMEHLINX KBagparTisB 8 2 2 4 5 : 5

48 Hncnose iHTerpyBaHHs AndepeHuianbHUX 5 5 4 5 i 1 5
PIBHAHb

49  [domaliHe 3aBaaHHA 2.1 4 - - 4m 8 8

4.10 MogaynbHa KOHTpoNbHa poboTa Ned 6 - 2 4 - - - -

411 KoHTponbHa (gomaluHs) poboTa (3PH) Ne2 - - - . 8 - - 8

Ycboro 3a mogynem Ne4 65 16 16 33 60 - 4 56

Ycborosza2cemectp 135 34 34 67 - - ,
Ycboro 3a 3 ceMecTp : : : 60 : 4 56

YCbOro 3a HaBYa/lbHOW avcumniiHoo 270 68 68 134 270 16 20 309

2.4.  [JomallHe 3aBAaHHA

JomawiHi 3asgaHHa (A3) 1.1, 1.2, 2.1, 2.2 BMKOHYKOTLCS Y MepLIOMY Ta ApPYromy CemecTpax.
MeTa JOMALIHBLOrO 3aBAaHHA: YAOCKOHAIEHHA TEOPETUYHMX 3HaHb Ta MPaKTUYHMX HABUYOK Mif 4ac
BMBYEHHSA MaTepialy HaBYa/IbHUX MOLYNIB.

BuKOHaHHS, OOPMSIEHHS Ta 3aXMCT [OMAalUHbOrO 3aBfaHHS 3A4IACHIOETLCS CTYAEHTOM B
iHAVBIAYyaIlbHOMY NOPSAAKY BigMnoBi4HO A0 METOAUYHUX peKOMeHAALii.

Uac, NoTpi6HMIN ANs BUKOHAHHS KOXHOMO [OMALUHbOro 3aBAaHHs - A0 4 rogvH caMoCTiHOT
po6oTw.

2.5. 3aBAaHHS Ha KOHTPO/bHY (AOMaLlHI0) poboTy (3PH)

KoHTponbHi (gomatuHi) po6otn (3®H) Nel, Ne2 3 aucumnniHn Ana CTYAEHTIB 3a04HOI hopMu
HaBYaHHS BMKOHYIOTbCA B APYroMy Ta TPeTbOMY CeMecTpax 3 METOK 3aKpin/ieHHs Ta MornbseHHs
TEOPETUYHUX 3HAHb Ta BMiHb CTY[EHTIB | € BOXX/IMBMM €TarnoM Y 3aCBOEHHI HaBYa/IbHOro Matepiasy, LUO
BUK/131AETHCA.

BuKoHaHHS, O(OPMNEHHS Ta 3aXMCT KOHTPONbHOT (AOMaLUHbOI) PO6OTM  3AIACHIOETLCS
CTY[EHTOM B iHAMBIAYyabHOMY MOPAAKY BIAMOBIAHO A0 «MeTOAMYHMX BKa3iBOK [0 BWUKOHAHHSA
KOHTPO/bHOI po60TK 3 HaBYa/bLHOI ANCUMANIHU «Bullla maTemaTuka» Ans CTYAeHTIB 3a04HOI opmum
HaBYaHHS BifNOBIAHOI creLiabHOCTI Ta OCBITHbO-MPOMECINHNX NporpaM, Po3po6/1eHNX MPOBIAHUMU
BMKIafavyamun Kadegpu.

Uac, NOTpiGHWIA ANt BUKOHAHHS KOHTPO/bHOI (A0OMaLLHbOI) poboTh - 40 8 roAMH caMOCTiHOT
po6oTN.

2.6. Mepenik NUTaHb ANs NiArOTOBKM A0 eK3aMeHy Ta NifCyMKOBOI KOHTPO/IbHOT po6oTu
(3PH).

Mepenik nNuTaHb Ta 3MICT 3aBAaHb 418 MIArOTOBKM A0 eK3ameHy Ta MifCYMKOBOI KOHTPO/IbHOI

po6ot (3®PH) po3pobnATLCA MNPOBIAHUMM  BUKM4adaMu  Kadegpu  BignoBigHO [0 poboyoi
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nporpamu, 3aTBepAKyHoTbCA Ha 3acifaHHi Kadenpw Ta LJOHOCATLCA A0 BifoMa CTY[EHTIB.

3. HABYHAJIbHO-METOANYHI MATEPIAN 3 ANCUUTTITIHN

3/1. MeToan HaBYaHHA

Y npoueci HaBYaHHA BUKOPUCTOBYHOTbCA TakKi METOAM HABYaHHSA:  MOSICHKOBASIbHO-
INHOCTPATUBHWIA, PenpPOAYKTUBHUIA, NPO6/IEMHOr0 BUKNafaHHS MaTepiasly Ta AOCNigHWULbKUIA. Kpim
TOro CTyAeHTaM HafalTbCA iHAMBIAYaIbHI KOHCYNbTauUil (K npy 3ycTpidi BMKIagadya 3i CTYAeHTOM
TaK | OHNaiiH).

Peanizauis UMX METOAIB 3A4IACHIOETLCS Mif 4Yac MPOBEAEHHSI NEKUil, MPaKTUYHUX 3aHATb,
BMKOHaHHI Ta 3axWUCTi [OMallHbOro 3aBAaHHsi abo KOHTPONbHOI (AOMallHbLOT) po6oTn (3PH),
CaMOCTIIHOr0 p0O3B’A3yBaHHS 3aa4y, PO60Ti 3 HaBYa/IbHOMO NiTEPaTypPOrd TOLLO.

3.2. PekomeHgoBaHa fiTepaTypa

Basosa niTepartypa

3.2.1. Oy6osuk B.MN. Buwa marematvka: Hasdy. noci6Huk. / B. Ay6osuk, I. HOpuk - K:
A.CK, 2001.-681 c.

3.2.2. Buwa wmarematvka: 36ipHMK 3agay: Has4y. nocibHuk / [B.Ay6osuk, . HOpuk,
|. BoBkogaB Ta iH.] ; 3a pea. B. [ly6osuka, . FOpuka. - K.: 2001 - 480 c.

3.2.3. NactiBka 1.0. Buwa matematuka : Hasy. noci6Hmk / 1.0. Nactieka, O.l. be3sepxuid, I.IM.
KyasiHoscbka - K.: HAY, 2018.-452c.

3.24. Nactieka |.O. Buwa wmarematuka. JliHiiHA Ta BekKTOpHa anrebpa: MeTOAWYHI
pekoMeHauii go camocTiriHoi pobotun / 1.O. NactiBka, H.l. 3atyna, B.M. MeTpyceHko. - K : HAY,
2019.-72 c.

3.25. Nactieka 10. Buwa marematuka. BCTyn [0 mareMaTU4YHOro aHanisy: MEeTOAWYHI
pekomeHAaalii 4o camocTiiHoi po6otu / 1.0. NacTiBka, I.HO. KoBToHOK, J1.0. Uy6. - K.: HAY, 2019. -
44 c.

3.2.6. NacTtiBka 1.O. Buwia matematmka. AHaniTU4YHa reoMeTpis: MeTOAUYHI peKkomeHgauil Ao
camocTinHoT poboTu / 1.0. JlactiBka, O.C. Oasngos., T.A. JleBkoBcbKa. - K.: HAY, 2019. - 62 c.

3.2.7. NactiBka 1.0. Buuwa matematvka. OudepeHuianbHe UYMCNeHHS (YHKUIA OAHIET 3MiHHOI.
MeToanuHi pekoMeHAaauiT 1o camocTiiiHoi po6otn / 1.O. JlacTiBka, B.I. MeTpyceHko, /1.O. Uy6 - K. :
HAY, 2020. - 48 c.

3.2.8. NacTtiBka |.O. Buila mMaTemaTuKa. IHTerpasibHe YUCeHHS (YHKLiA OAHIET 3MIHHOI.
MeToanyHi pekoMeHaauii 4o camocTiiHoi po6oTn / 1.0. NacTieka, B.I. MeTpyceHko, P.B. opigbko -
K :HAY, 2020.-56 c.

3.29. Nacrtieka 1.O. Buwa matematuka. Yucnosi metoan. MeToauuHi pekomeHgauii Ao
camocTiliHoi po6oTtn / 1.0. NlacTiBka, O.[. nyxos, B.K. PeneTta- K. : HAY, 2020. - 44 c.

3.2.10. Nactieka 1.O. Buuwa matematuka. AuepeHuianbHe YMCNeHHS (DYHKLiA 6aratbox
3MiHHMX. MeToanyHi pekomeHAaauii go camocTiHoT po6otn / 1.O. JlacTiBka, O.C. Jasupgos, |.B.
LLleBueHko., T.A. JleBKoBCbKa - K. : HAY, 2021. - 52 c.

3.2.11. Nacrieka 1.0. Buwa matematvka. AudepeHuianbHi piBHAHHA. MeToa, pekomeHgauii ao
camocTiHOT po6oTu cTyaeHTiB / 1.O. MlacTiBka, O.C. Aasmaos, 1.B. LLieBueHKo., T.A. JIeBKOBCbKa,- K.
:HAY, 2021.-78 c.

3.2.12. feHunctok B.MN. Buua matematuka: nigpyyHnk y 2 4. - 4. 1 - 2-e sua. sunpas. / B.I.
Jenuciok, B.K. Peneta. - K.: HAY, 2017. -472 c.

3.2.13. Peneta B.K. Buwa matematvka: nigpyyHuk: y 2 4. - 4.2. - 2-e Bui. Bunpas. - K.
HAY, 2017.-504 c.

3.2.14. [eHnctok B.MN. Buua matematka. MofynbHa TEXHONON IS HaBYaHHS: HaB4. NOCiGHUK:
Y4y - Y 1/B.I. OeHucrok, B.K. Peneta. - K.: HAY, 2007. - 296 c.
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3.2.15. Henncioxk B.II Buia Marematuka. Moxyisna rexuonoris sagyanus: Hasu. nocibuux:
Y4y -Y. 2. /B.IL [leaucrox, B.K. Pelrera. — K.: HAVY, 2007. - 276 ¢.

3.2.16, Buua MaremaTuxa. MoayibpHa TexHonoris HasuanHs: Hasy, nocibaux: ¥V 4 u. — U3, /
[B.I1L. Henucrok, B.K. Pencra, KA. laesa, H.O. Kaewna. ]- K0 HAY. 2005. — 444 ¢.

3.2.17. Buwa marematuka. Y 10 w. Y 1. Jliniitna, BekTopHa anrcOpa Ta aHATITHYHA TCOMCTPIA
Hasd. uocld. / {B.®. Axtonenxo, [.C. Karoc, P.B. Topineko, J1.O. YUyd.] — [2-re Bun. sunp.]. — K.:
HAY, 2009. — 304 ¢.

3.2.18. Buma martemaruka. Monyns 2. Beryn 1o MateMatdddoro ausanizy. Judepenuiainue
UuCACHHS GyHKulid oaHIeT 3mingol: Ilapu. nmocibuuxk. / [S.B. Kpucax, T.A. Jlemxosceka, P.B.
Popiaexo, JLO. HyG, O.A. Bummnescskuit). — K.: HAY, 2006. — 284 c,

Jdonomizkia aiTepaTypa

3.2.19. MaremaTuka A7 eKoHoMmicTris : uand, nocid. ¥ 3 u Y. 1 / [.O. Jlacriska, B.C.
Konoramok, 1.3, [lleruenxo [ta in.]. — K.: HAY, 2012, — 432 ¢,

3.2.20. MarteMardka Ui eKOHOMICTIR : Haru. mocid, ¥V 3 u. Y. 2 / 1.O. Jacriska, H.I. 3aryia,
C.IO. Kopuinorud [Ta in.]. — K.: HAY, 2012. — 312 ¢.

3.3. Indopmaniitai pecyper B iHTEPHCTI

3.31 . hitp:/Yuniver.nuezu.cdu.ua/tmp metod/148/Basmanov. pdf

4. PEUTHHIOBA CHCTEMA OI[IHIOBAHHY HABYTHUX
CTYAEHTOM 3ILAHL TA BMIHb

OUIHIOBAHHS OKPEMIX BUAIE BUKOHAHOT CTYICHTOM HaBuaipHO! poSoTH 3AIHCHIOETRCS B Danax

Bimosigno o tabn.. 4.1.
Tadnuus 4, |

Makcumanbia KiibKIKCTH
banis
Jeuna dopma Jaouna dpopma
HABYAHHA HABYAHIH I
Buia nasuanbiroi podoTn 1 cemecTp I
Pozp’asannpst 38124, BIATORIIL HA TEOPETHYIL [IHTAHHS
TOTIC 711 4ac S;TJJ,H;‘(J}’)I‘IL-IOIII p)ol60-m, BI/IIJKOHaHHH 3aB.1aHE Dy el (Ne2)
EKCIPCC-KOHTPOIIIO LT Y4C IPAKTAYHUX 3aHAT! 30 (CyMapHO) ' -
Bukouaiis Ta 3axuct JToMarnHesero sapaanus 1.1 (1.2) e 5
Has 0onyexy 00 UROHWH HE MOOYABHOL KOHMPOILIIOL 8 Bty _
pobomu Ne] (No2) CIYOCHM MUE HADPAMU He WeiuLe i
BukonaHis h-iO,Ll}’J'IbH(}l' KOHTPOITEHOT poboTu Nel (Me2) 15 =
¥Yeboro 3a mogyaem Nol (Ne2) 50 =
Yeroro 3a 1 cemectp 100 =
2 cemecTp
] » Moayab
Bna nasuaisnoi pobotn Mogyae Ne3 (Ned) Nol+Ne2+43
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Po3B’A3aHHA 3a4a4, BiANOBIAI HA TEOPETUYHI NUTAHHS

TOLLIO MiA Yac ayauTOPHOI. pO60TK, BUKOHAHHS 3aBAaHb 20 (cymapHO0) -
eKCrpec-KOHTPOAIO Mif, 4ac NPaKTUYHUX 3aHATb
BVKOHaHHA Ta 3aXUCT OMALLHBLOrO 3aBAaHHA 2.1 (2.2) 5
[na [onycky A0 BUKOHAHHA MOAY/bHOT KOHTPObHOT 15 Ganis )
po6oTun Ne3 (Ned) cTyaeHT Mae HabpaTu He MeHLLe
BrikoHaHHA MOLYNbHOT KOHTPONbHOT po60Th Ne3 (Ned) 15
BWKOHaHHA Ta 0(hopM/IEHHA KOHTPOLHOT (JOMALLHLOT) i 35
po6oTn (3PH) Nol
3ax1CT KOHTPO/bHOT (AoMaLLHbOT) po6oTh (3PH) Nl : 35
IMigcymKoBa ceMecTpoBa KOHTpO/bHa poboTa (3PH) : 30
Ycboro 3a mogynem Ne3 (Ned) 40 -
Ycboro 3a mogysnem Nel+Noe2+Ne3 - 100
CeMecTpoBUiIA eK3aMeH 20 -
Ycboro 3a 2 ceMecTp 100 100
3 cemecTp
Bug HaB4YaIbHOI poboTun - Mopynb Ne4
BrikoHaHHSA Ta OPOPM/IEHHA KOHTPO/IbHOT (4OMaLUHbLOT) i 0
poboTtun (3PEI) Nel
3axuCT KOHTPObHOT (AoMallHbOT) po6oTh (3PH) Nel - 30
Ycboro 3a mogysiem Ne3 - 60
CeMecTpOBUIA eK3aMeH - 40
Ycboro 3a 3 ceMecTp - 100

3anikoBa peMTUHroBa OLiHKa BM3Ha4aeTbca (B Gasax Ta 3a HauiOHa/IbHOK LUKaIoK) 3a
pe3y/nbTaTamy BUKOHaHHS BCiX BMAIB HaBYanbHOT pO60TM NPOTArOM CEMECTPY.

4.2. BUKoHaHi BAAM HaBYa/lbHOT POOOTU 3apaxOBYHOTLCA CTYAEHTY, SKLIO BiH OTPUMAB 3a HUX
MO3UTUBHY PEATUHIOBY OLiHKY.

4.3. Cyma pelTUHrOBMX OLIHOK, OTPUMaHUX CTYAEeHTOM 3a BWKOHaHHA OKPeMUX BUAIB
HaB4a/IbHOT po60TKW, CTAaHOBUTbL MOTOYHY MOAY/IbHY PEWTUHIOBY OLiHKY, ika 3aHOCUTbCSA 40 BiOMOCTI
MOAY/IbHOr0 KOHTPOSHO.

4.4, Cyma nifICYMKOBOI CEMeCTPOBOI MOAY/bHOI Ta eK3ameHaLildiHOT PeMTUHIOBUX OLIHOK Y
Ganiax CTaHOBUTb MiACYMKOBY CEMECTPOBY PEMTMHIOBY OLHKY, fika MepepaxoBYETbCS B OLIHKM 3a
HaLiOHa/IbHOO LLIKasoKo Ta wWwkanow ECTS.

Y BunagKy AudepeHuinioBaHOro 3aiky MigCyMKOBa CEMECTPOBA OLiHKAa MepepaxoBYETbCA B
OLiHKY 3a HauiOHa/IbHOO LLKanoko Ta wkanot ECTE.

4.5. MigcymMKoBa ceMecTpoBa perdTMHIoBa OLiHKa B 6anaX, 3a HauiOHalbHOK LUKaIo Ta 3a
wkanoto ECT8 3aHOCMTbCA A0  3a/1iKOBO-€K3aMeHauiliHOl  BigOMOCTI, HaBYa/lbHOI  KapTKW,
IHAMBIAYa/IbHOr0 HaBYa/IbHOrO MaHy CTyAeHTa (3a1iKOBOT KHWXKKM), Hanpuknag: 92/Bigm./A,
87/006pe/B, 79/006pe/C, 68/3aa08./T), 65/3a408./E TOWO.

4.6. MigcymMKoBa pemTMHroBa OLiHKA 3 AMCUMMIIHN BU3HAYAETLCA K CepefHbOoapupMeTUYHa
OLiHKa 3 MifCYMKOBUX CEMECTPOBUX PENTUHIOBMX OLIHOK Y 6anax (3 uiei AucumniiHy - 3a nepLumnii ta
JPYrvid cCeMecTpu) 3 HaCTYMHUM 1T NepeBefieHHSM B OLiHKM 3a HaliOHa/IbHOK LUKa/Io Ta  LUKaIoH
ECTS.

3a3HayeHa NifcyMKOoBa PeMTMHIoBa OLiHKa 3 AUCUMMAIHM 3aHOCUTLCA [0 JoaaTKy [0 Aunsioma.



CucteMa MeHeaXKMEHTY AKOCTI. LLncp CM4A HAY
Poboua nporpama [OKyMeHTa PM 19.03-01-2021
HaBYaNbHOI AUCLUNNIHN
«Bunuwa martematmka» Crop. 16 i3 16
(P 03.02-01)
APKYLW MOWWPEHHA JOKYM EHTA
Kyan .
Ne [Jata Mignue .
npuM, nepeaaqo Brga MN.1.6. oTpumyBaya OTPUMYBN? MpumiTKN
(migpo3ain) - I
IT.0 6N ; O:|3<
< n M M n/ rr,
3 7 cHOY-Nn/ 'Tllo&nrc6 st- 7- Amy -
(® 03.02-02)
APKYLI O3HAMOM/1 EHHA 3 AOKYMEHTOM
Ne Mignuc Jata
no- Mpi3BuLLEe iM'A NO-6aTHKOBI 03HalioOM/eHOT 03HaloMm- MpumiTKN
P- ocobu NeHHA
(P 03.02-04)
APKYLL PEECTPALLIT PEBI3IN
No . - . - . B1CHOBOK LLoA0
viop. Mpi3BuLLe iM'a NO-6aTbKOBI Jara pesi3lii Mignnc a71eKBaTHOCT]
(P 03.02-03)
APKYLW OBNIKY 3MIH
. Mignuc
No
" o fincTa (CTOPIHKM) 0co6M, flara flara
. AKa BHECEHHSI  BBEAEHHA
3MIHN . . AHYbO- . -
3miHeHoro  3amiHeHoro  Hosoro BHecna 3MiHK 3MiHN
BaHOro i
3MIHY
(P 03.02 - 32
Y3rog>XEHHA 3MIH
Mignuc IHiLiann, npissuLLe Mocaga [Jata
P0O3p06HNK
Y3romkeHo

Y3romkeHo
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