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PoGoua mporpaMa cKilajieHa HA OCHOBI OCBITHLO-TIPOQECiiHOT IIporpaMu  IiAro!
Gaxanaspa ranysi 3Hanb 12 ,Indopmaniiini Texromnorii” crenianpHocti 124 CucTeMHuMiE ana i
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CTPYKTYPA POBOYOI MPOI'PAMU HABYAJIbHOI JTUCHUILJITHUA

»,BUIIA MATEMATHUKA”

1. Onmc gucouiutinm ,,Bumma maremaTuka”

Jucuumiaina —
Buimia MmatemaTnka

I'any3b 3HaHb, CHIENiAJBHICTD,
CTYNiHb BUIIOI OCBiTH

XapakTepucTuka
HaB4YaJbHOI
MUCIUILIIHNA

KiabkicTs kpepurtiB ECTS: 7

I'any3b 3HaHB
12 ,,Indopmauiiini TexHoJorii’

b

Craryc (ucuMILTiHI
0J10K 000B’I3KOBHX
MUCIHAILTIH, [IUKII
npodeciitHoT miArOTOBKH
MoBa HaBYaHHS
YkpaiHcbka

Kinbkicts 3aiikoBux moayais — 10

CrneniajbHicTh
124 ,,CucreMHuii aHajiz”

Pik miaroroBkm:
Menna — 1
3aouna — 1
Cemecrtp:
Jenna —1, 2
3aouna -1, 2

KinbkicTb 3MicTOBUX MOayJIiB — 4

Crtyninp BUIIOI OCBiTH —
0akajaBp

Jekmii:

Jenna — 60 zoo.
3aouna — 16 200.
IIpakTH4Hi 3aHATTH:
Jenna — 60 200.
3aouna — 8 200.

3arajbHa KLIBLKICTh FOAHH:
lenna ¢popma nHapuanus — 210
3aouna ¢opma HaBuyanHs — 210

Camocriiina podoTta:
Jenna — 68 zoo.

3aouna — 186 200.
Tpeninz — 16 200.
InauBinyanbna pobGora
— 6 roxa.

TH:KHEeBHX TOIUH:

Jenna ¢gopma HaBYAHHS

1 cemectp — 6 rop.,

2 cemecTp — 8 rogu.,

3 HUX ayAUTOPHUX — 4 To]1.

Buna niJICYMKOBOI0
KOHTPOJII0 — eK3aMeH




2. MeTa i 3aBIaHHA JUCHUILTIHA , Buima maremaTuka”

2.1. MeTa BUBYEHHS IMCIHUILIiHH.

Merta BUKIaJaHHS AWCIUIUTIHM TIOJNATA€ Yy PO3BUTKY JIOTIYHOTO 1 aJTOPUTMIYHOTO MHCJIEHHS, B OJEpIKaHHI
CTyICHTAMH TEOPETHYHHX 3HAaHb 1 NPAKTHYHMUX HABUKIB 3 OBOJIOMIHHS Ta BHKOPHCTAaHHA OCHOBHHMH METOHAMHU
JIOCITIHDKEHHST 1 PO3B’sI3yBaHHS MaTeMaTHYHHX 3a1ad, a TaKoX y GopMyBaHHI 0a30BOT MareMaTWIHOI MiATOTOBKHU IS
BIIMOBIIHUX CHEMIAIbHUX JUCIIATUTIH.

[Iporpama Ta TeMaTHYHUH TUTaH HampaBleHi Ha TIMOOKE Ta TPYHTOBHE BUBUYCHHS OCHOB BHUIINOI MaTeMaTHKH. Lst
JUCITUTUTIHA BITHOCHTHCS JIO 3araJIbHOOCBITHIX (yHIaMEHTAJIBHUX IUCIUIUTIH, SKi (OPMYIOTH CBITOTIISA MalOyTHIX
(axiBuiB 3 iHPOPMALIHHUX Ta KOMIT IOTEPHO-IHTEIrPOBAHUX TEXHOJIOTIH.

BuBueHHs Kypcy mepenbadae HasBHICTh CHUCTEMATHYHUX 3HAHB, IUICCIPSIMOBAHOI pPOOOTH HaJ BUBYCHHIM
MaTeMAaTUYHOI JITepaTypu, aKTUBHOI POOOTH Ha JICKIIAX i MPAaKTUYHUX 3aHATTIX, CAMOCTIHHOI POOOTH Ta BHKOHAHHS
IHIMBITyaTbHHUX 3aB/IaHb.

2.2. 3aB1aHHA BUBYEHHS JHCIHILTIHH.

['o0BHMM 3aBIaHHAM TUCITUIUTIHH ,,BUIla MaTemMaTnka” € BUBUEHHS 3arajbHUX 3aKOHOMIPHOCTEH Ta 3B 3Ky MiK
PI3HUMU BETMYMHAMM 1 TX 3aCTOCYBaHHS B KOHKPETHHX JTOCHIDKEHHSX.

B pe3ynbrati BUBUEHHS KypCy ,,Bullla MaTemMaTHka” CTYJACHTH TOBUHHI 3HATH:

—OCHOBHI TIOHSTTS 1 0O3HAYEHHS TEOpii MaTPHUIh i BUBHAYHHUKIB, OCHOBHI METOJIH PO3B’SI3YBaHHI CHCTEM JIIHIHHHX
PIBHSIHB; METOAM 3HAXOKEHHSI BIACHUX YHCEN 1 BIIACHUX BEKTOPIB JIHIHHUX OMepaTopiB; pi3Hi BUIW PiBHSHb NMPSIMOI HA
TIJIONIMHI, TIONUHH Ta MPSMOi B IIPOCTOPI, JIiHIH Ta TTOBEPXOHb APYTOTO TOPSIAKY;

—TOHATTS. TPaHUIl YUCIOBOI MOCHIZOBHOCTI Ta (PyHKUIi, MOHATTS MOXiAHMX 1 audepeHuianiB (yHKUiH onHiel
3MIHHOI; CXeMy IIOBHOTO JOCHI/KEHHS (YHKIII; MOHATTS YacCTHHHUX MOXITHMX 1 MOBHUX audepeHmianiB QyHKmil
0araTboX 3MiHHHX.

Merta npoBeIcHHS JICKIIN TOJSIrae y TOMY, 1100 03HAHOMHUTH CTYJICHTIB i3 OCHOBHUMH MUTAHHSAMU Kypcy ,,Buina
MaTeMaTHKa”.

3aBAaHHS MTPOBEICHHS JICKITIH MMOJISTaE y:

—BUKJIAJCHHI CTYJEHTaM y BiJNOBITHOCTI 3 MPOTpaMoi0 Ta poOOYNM ITAHOM OCHOBHUX MHUTaHb Kypcy ,,Bumia
MaTreMaTHka’’;

—chOopMyBaHHI y CTYJICHTIB HUTICHOI CHCTEMH TEOPETHYHUX 3HAHb 3 Kypcy ,,Buia MatemaTnka’.

OCHOBHHUM 3aBAaHHSAM IPOBEICHHS MPAKTUYHIX 3aHATH € TINOO0KE 3aCBOEHHS Ta 3aKPIIUICHHS TEOPETHYHNX 3HAHB,
OTpUMaHUX Ha JeKIisx. [[poBeACHHS NMPaKTUYHHUX 3aHATH INependadae BUPOOICHHS Yy CTYICHTIB HABUKIB PO3B’A3yBaHHS
3aj1a4, 3 MOIaJbIIUM BUKOPUCTAHHSIM HaOyTHUX 3HAHB.

2.3. HailimenyBaHHSl Ta ONNC KOMIETEHTHOCTeH, (POPMYBAHHSI KOTPHUX 3a0e3ledyye€ BHBYCHHS JUCHHILIIHH
»BHIa MaTeMaTHKAa”:

KO1. 3naTHicTh 10 aOCTPAKTHOTO MUCIICHHS, aHAJII3Y Ta CHHTE3Y.

KO02. 3naTHicTb 3aCTOCOBYBATH 3HAHHS y NPAKTHYHHUX CUTYaLlisIX.

KO04. 3nanns Ta po3yMiHHS TpeIMETHOI 00J1acTi Ta pO3yMiHHATIPO(hECiHHOT MisITEHOCTI.

K17. 3paTHiCTP BHUKOPHCTOBYBaTH CHCTEMHHUH aHai3 sK CydacHy MDKIUCIHMIUTIHAPHY METOAOJIOTII0, II0
0a3yeTbcs Ha MPUKIATHAX MAaTEeMAaTHYHUX METOJaX Ta CydacHHX iH(MOpPMAIIIMHMX TEXHOJOTIsAX 1 OpieHTOBaHAa Ha
BHPIIIICHHS 3a/1a4 aHAJi3y 1 CHHTE3Y TeXHIYHUX, EKOHOMIYHHUX, COIIaIbHUX, CKOJIOTIYHUX Ta 1HIIUX CKJIATHUX CUCTEM.

K18. 3marmicts QopmamizyBaté mpobieMu, OMHCaHI MPHPOJHOI0 MOBOIO, Y TOMY WYHCII 3a JOIOMOTOIO
MaTeMaTUYHUX METOXIB, 3aCTOCOBYBATH 3arajibHi MiJXOAN 10 MAaTEMaTHYHOTO MOJICIIOBAaHHS! KOHKPETHHUX IPOIIECIB.

K19. 3narnicte OynayBaTW MaTeMaTHMYHO KOPEKTHI MOJENI CTaTMYHUX Ta JUHAMIYHHMX MpPOLECIB 1 CHCTEM i3
30CEepePKCHIMH Ta PO3NOAIICHUMH IIapaMeTpaMH i3 BpaxyBaHHSIM HEBU3HAYCHOCT] 30BHIIIHIX Ta BHYTPIIIHIX (QaKTOpiB.

K21. 3patHicts ¢opmMymioBatH 3agadl ONTHUMIi3amii NPU MPOEKTYBaHHI CHCTEM YIIPABIIHHS Ta NPUAHATTS
pillieHb, a came: MaTeMaTW4Hi MOAENi, KpUTepii ONTUMaIbHOCTI, OOMEXEHHs, LiJl yNpaBIiHHS; 00MpaTH palioHaJIbHI
METOJY Ta ITOPUTMH PO3B’SI3aHHS 33ja4 ONTHMi3alii Ta ONTUMAaJIbHOI'O KEPYBaHHSI.

K23. 3aaTHicTh BUKOPHCTOBYBATH CydacHi iHPpOpMaIliiiHi TEXHOIOTII JIsl KOMIT IOTEPHOI peatizaiii MaTeMaTHIHHX
MoJIeNIell Ta MPOTHO3YBAHHS MOBEIIHKM KOHKPETHHX CHCTEM a caMe: 00’ €KTHO-OPIEHTOBaHMH MiIXiM MpPH MPOEKTYBaHHI
CKIIQJIHUX CUCTEM Pi3HOT MPUPOIH, MPUKIAIHI MAaTEMATHYHI MTAKEeTH, 3aCTOCYBaHHS 0a3 TaHWX 1 3HAHb.

K24. 3patHicTh oOpraHizoByBaTH poOOTYy 3 aHami3y Ta TPOCKTYBaHHsS CKJIATHUX CHCTEM, CTBOPECHHS
BIMOBIAHMX iHGOPMALIHHAX TEXHOJIOTIH Ta MPOTrPaMHOTO 3a0e3MeUCHHS.

2.4. llepenymoBH 111 BUBYEHHS JMCUUILTIHM ,,Buina MmaTemaruka”.
basoBi 3HaHHS Ta BMiHHA 13 anTeOpy Ta MOYATKIB aHANI3Y, TCOMETPIi.

2.5. IIporpamHi pe3y1bTaTH HABYAHHS.

B pesynbraTi BUBYEHHS AUCIMILTIHY ,,BUIlla MaTeMaTnka’” CTY/I€HT OBHHEH:

ITPO1. 3HaTH 1 BMITH 3aCTOCOBYBAaTH Ha NMpakTHLi Au(epeHIianbHe Ta iHTerpajbHe YUCICHHS, PSIU Ta iHTerpai
®Oyp’e, aHANITHYHY TeOMETpilo, IJiHIHHY anreOpy Ta BEKTOPHHUM aHami3, (QYHKIIOHAJIbHWN aHami3 Ta TUCKPETHY
MaTeMaTHKy B 00Cs31, HEOOX1THOMY IS BUPIIIICHHS TUTIOBUX 3aBaHb CHCTEMHOTO aHAITi3y;

[IP04. 3maTm Ta BMITH 3aCTOCOBYBaTH 0a30Bi METOMM SKICHOTO aHaji3y Ta IHTETPYBaHHS 3BHYAMHUX
nudepeHIialbHAX PIBHSIHD 1 CHCTEM, Au(epeHIlialbHUX pPIBHIHL B YAaCTHHHUX TOXIJHUX, B TOMY YHCIi PiBHIHBb
MaTeMaTHIHOI (i3HKH.



3. Ilporpama aucumiuiiny ,,Buima maremaruka”

3microBuii MoayJs 1. JliniiiHa Ta BeKTOpHA ajredpa.

Tema 1. MaTtpuui Ta aii Hax HUMU.

[TonsarTs npo marpuuto. Buan matpuns. Onepaunii Hag mMaTtpuusMu Ta ix BnactuBocTi. OOGepHeHa
MaTpHIls Ta ii 3HaXOPKEHHS. PaHT MaTpuIll Ta HOTO 3HAXOKCHHS.

Tema 2. EnemenTH Teopii BU3BHAYHUKIB.

BuzHauHuKM Ipyroro i TpETHOTO MOPSAJKIB Ta iX BIACTHBOCTI. MiHOpHU Ta anreOpaidHi JOIOBHEHHS.
Po3knan BuM3HayHMKa 3a eleMeHTaMu psaka abo croBmis. [IOHATTS Npo BU3HAYHUKU BUIIHUX
nmopsiiKiB. MeTou 00YMCIICHHS] BU3HAYHUKIB.

Tema 3. Cucremu JiHIiHMX PIBHAHD.

3araJibHUA  BWTJISI] CHUCTEMH JIHIWHMX —anreOpaiunux piBHAHb. OCHOBHI O3HAYCHHS.
Po3B’s13yBaHHs cUCTEeM JiHIHHUX pPiBHSAHBb 3a (popmynamu Kpamepa. Marpuynmii 3amuc cucTeMH
JIHIMHUX PiBHSAHB. PO3B’sI3yBaHHS MaTpUYHHUX PIBHSAHB 1 JTIHIHHUX CHCTEM 3a JOTIOMOTOI0 OOepHEHOT
maTpuili. Enementapni neperBopenHs. Kputepiii cymMiCHOCTI CUCTeMH JiHIHHUX PiBHAHB. Teopema
Kponekepa-Kanemni. Po3B's3yBanHsa cucteM JNiHIHHUX piBHAHL MeTojoM [aycca. Po3B’s3yBaHHS
CHCTEeM JIiHIHHUX piBHAHB MeTo10M XKopaana. CTpyKTypa 3arajbHOTO PO3B’SI3KY OJJHOPIIHOT CUCTEMHU
NiHIMHKUX piBHSIHBL. DyHAaMEHTaNbHA CUCTEMA PO3B’I3KIB OJHOPITHOT CUCTEMHU JIIHIHHUX PIBHSIHB.

Tema 4. BexrTopu i JiHiiiHi aii 3 HumMu. Cucremu koopanHat. Bekropu B cucremi
koopauHar. Jliniiina 3aje:xknicTb BekTopis. [logiu Bigpizka y 1anomy BiHOIIEHHI.

Ckamsipui 1 BekTopHi BenuuuHH. JIiHiMHI 1ii 3 BekTopamu. Po3kman BekTopa 3a 0asucoMm.
[Ipoexmiss BekTopa Ha Bich Ta ii BimacTUBOCTI. [IpsIMOKyTHa JekapToBa CHUCTEMa KOOpPAMHAT Ha
IUIOIIMHI Ta y mpocTopi. IlepeTBOpeHHsT NMPSIMOKYTHOI CHCTEMH KOOpAMHAT Ha ruiomuHi. [lonspHa
cucteMa kKoopauHart. [lwmiaapuyna ta chepudHa cucteMu KoopauHat. JIiHiliHA 3a7€XKHICTh BEKTOPIB
Ha IUIOMMHI 1 B mpoctopi. basuc Ha mmomuHi i B mpocropi. Bekropu B cucTeMi KOOpAMHAT.
KoopnunaTt, moBkWHa 1 HampsiMHI KOCHMHYcH Bektopa. JIiHIWHI omeparlii HaJx BEKTOpaMH Yy
KoopauHaTHIN (opmi. PiBHICTE 1 KoniHeapHicTh BekTopiB. [loain Bifpizka y JaHOMY BiJHOIICHHI.

Tema 5. Cransipumii 100yTOK BeKTOpiB. BekTOpHi npocTopu. BekTopHuii Ta Mmimnanumi
N00yTKHM BEKTOPiB.

Cxkanspauii 100yTOK JBOX BEKTOPIB, HOTO BJIACTMBOCTI Ta T€OMETPUUYHHUI 3MicT. BupakeHHs
CKaJIAPHOTO JOOYTKY uepe3 KOOpJHHATH BeKTopiB. KocuHyc KyTa Mixk JBOMa BeKTopamu. BexTopauit
n0OyTOK JBOX BEKTOpIB, MOTO BIIACTUBOCTI Ta TeOMeTpHUYHHH 3MicT. KoopauHaTHe BHpa)KeHHS
BEKTOPHOTO TOOYTKY. YMOBa KOJIHEapHOCTI JABOX BeKTOpiB. Mimanuii A0OYTOK BEKTOpIB, HOTO
BJIACTUBOCTI Ta TreoMeTpudHHi 3MmicT. KoopawHaTHE BUpPaXKEHHS MIIIAHOTO JO00YTKY. YMoOBa
KOMILJIAHAPHOCT] TPHOX BEKTOPIB.

Tema 6. bararoBumipHi npocropu, JiHiiiHi oneparopu, KBaapaTu4Hi popmu.

N-BUMIpHUM BEKTOPHUH mpocTip. EBKIiAiB mpocTip. BumipHICTE 1 6a3uc BEKTOPHOTO TIPOCTODPY.
3B's130K Mk Oaszucamu. JIiHilHI onepaTopu Ta iX MaTpulli. BiacHi yncia Ta BIacHi BEKTOPHU JHIMHUX
omeparopiB, iX BIACTUBOCTI. 3HAXO/DKEHHS BJIACHUX YHCEN Ta BJIACHUX BEKTOPIB JIHIMHHX
oreparopiB. MaTpuis oneparopa B 6a3uci 3 Bi1acHuX BekTopiB. KBagparuuni ¢popmu Ta iX MaTpHIis.
[TepeTBoperHss MaTpuIll KBaApaTudHOi (OPMH TpHU TMEpexoli N0 HOBOro 0a3ucy. 3BeIeHHS
KBaJIpaTU4HOI (POPMHU 1O KAHOHIYHOTO BHILY.

3micToBuii MOIYJIb 2. AHAJITHYHA TeOMeTpis.

Tema 7. IIpsimMa J1iHis1 HA NJIOIIMHI.

[TonsaTTs Mpo JiHII HA IJIOMMHI Ta iXHI PiBHAHHA. Pi3HI BUAM pIBHSHB NPsIMOI Ha TUIOIIHHI.
3aranpHe PiBHAHHS NpsAMOi Ta Horo gociuipkeHHs. KyT Mk 1BOMa MpsiMUMHU. YMOBH MapaiebHOCTI
Ta MEePIEHIUKYISIPHOCTI IBOX MPsIMUX. BiICTaHb BiJl TOUKH 10 TPSIMOI.

Tema 8. Jlinii Apyroro nopsaxy.

[TonsTTs MiHIT Apyroro mopsiAKy Ta ii piBHsAHHS. Eminc Ta #oro piBHsHHA. [imepOona Tta i
piBusHHs. [lapaboma Ta 1i piBHAHHA. [lonsipHe piBHAHHA eninca, TinepOoau Ta mapaboiu.
JlocTiKeHHsT PIBHAHD IPYTOTO TOPSJIKY.

Tema 9. [lnommMHA Ta NpAMAa B POCTOPI.

[TonsATTS Mpo mMoBepXHi 1 JiHIT B TpocTOpi Ta iXHI PiBHSAHHSA. 3arajbHE PIBHSIHHS IUIOIMIMHHA Ta
fioro pocnmipkeHHs. PIBHSHHS IUIOIMIMHU, IIO TNPOXOJWTH dYepe3 Tpu Touku. Kyr Mix 1aBoma
IUIOUIMHAMHM. YMOBHU MapaliellbHOCTI Ta NEPIEeHIUKYIAPHOCTI JBOX IUIomUH. [lepetnH Tpbhox
WIomMH. BifcTaHp Bil TOYKHM 0 TUIOMMHHU. Pi3HI BUAM PIBHSHB TPSIMOi B MPOCTOpi. 3araibHe



piBHsHHSA mpsmoi. KyT Mixk ABOMa MpsSMUMH. YMOBU TMapajieIbHOCTI Ta MEPIEHIUKYISIPHOCTI JTBOX
npsMux. Kyt Mixk npsiMoro Ta MIOUIMHOK. YMOBHU NapaieIbHOCTI Ta MEPIEeHIUKYISIPHOCTI MPSIMOT Ta
TUTOLIMHH.

Tema 10. IloBepxHi Apyroro nopsiaxy.

[TonsaTTss mpo moBepxHi apyroro mopsaky. [luniaapuuni noBepxni. Koniuni moBepxHi. [eski
MOBEPXHI JAPYroro TOPSAKY: eJINCOoil, OJHOMOPOKHUHHUKI TinepOosioin, IBONOPOKHUHHUN
rinep6ooin, exinTUIHUN mapabooin. JlociipkeHHs piBHIHb TOBEPXOHB JPYTOro MOPSIKY.

3micToBuii Moay.b 3. KommiekcHi uncia. Enementapui gpyHnkii.

I'panuui nocaigoBuocti Ta ¢pynkuii. HemepepBHicTh.

Tema 11. [diiicni yucaa. Enementapui ¢pyHkuii.

Hiticui uncna. Moayns mivicHoro yucia. @yHkIii oaniei 3MiaHOI. Criocobu 3aBnanHs QyHKITIH.
[TapHi, HemapHi, MepioIM4H1, MOHOTOHHI, 00epHeHi (yHkii. Enementapni QyHkmii Ta ix rpagiku.

Tema 12. KomnuiekcHi yncJia.

KommnekcHi yncna. Onepaii HaJ KOMIUIEKCHUMH 4YuciiaMu. AnreOpaiyHa, TpUrOHOMETpPHYHA
Ta MOKa3HUKOBI opmu ix 3amucy. opmyna Myaspa. KopeHi i3 KOMIUIEKCHUX YUCE.

Tema 13. I'panuus nocai0BHOCTI.

YacTkoBO Ta JHIMHO BHOPSAIKOBaHI MpocTopu. Mexi MHOXHH. O3Ha4eHHS IMOCIIIOBHOCTI.
Oxkin Touku. ['panuiis mocnigoBHOCTI. BracTuBocTi 301KHUX MOCTiOBHOCTEH. ['paHuIlT MOHOTOHHOT
nociinoBHocTi. Yucno e. IlignocminoBaocti. Teopema bonbrano-Beitepmtpacca. BepxHs 1 HUXKHS
rpanuili nociigoBHocTi. DyHaamenTanpHi mocuinoBHocTi. Kputepiit Komri 301KHOCTI MOCTiJOBHOCTI.

Tema 14. I'panuns ¢pynkuii B Touni. HenepepBHicThb.

I'pannuni Touku MHOXuHHM. ['panung ¢yskmii B touri 3a Komri i 3a I'efine. BmactuBocTi
rpanuni ¢yHkuii B Touni. [lepma i apyra Baxusi rpanuui. OnHoO61uHI rpanuni. IcHyBaHHS rpaHuIi
¢ynkuii B Touni. HeckiHueHHO Maii 1 HeCKiHUeHHO Benuki GyHKHil npu x — a . Binnomennsa “O” i
“0”, BimHOIIEHHS ekBiBajeHTHOCTI. HemepepBHicTh (yHKIT B Touli. EnemeHTapHi BIacTHBOCTI
HeniepepBHUX (yHkii. HenepepBHicTh enementapuux ¢ynkuid. Pospusu dynkmiit. Knacudikamis
TOYOK po3puBY. BnactuBocTi GyHKIIIH, HEEPEPBHUX HA BIJIPI3KY.

3microBuii MoayJsb 4. ludepennianbHe yncaeHHs: GyHKUin oaHiel Ta 6araTrbox 3MiHHHUX.

Tema 15 IudepenuianbHe yucaeHHs PyHKUIN OaHi€T 3MIHHOI.

O3naueHHs nOXinHOI, 11 MexaHIuHUH, (I3UYHUN Ta TeoMeTpUyHHH 3MicT. OIHOCTOPOHHI
noxigni. HemepepBHicth Ta mudepenmiiioBHicTh. [IpaBmia obuncnenHs mnoxigHux. [loximHa Bixg
ckiaaeHoi ta ooepuenoi ¢ynkuii. [ToxigHi Biy OcHOBHHX eneMeHTapHUX (yHkmii. [Toxinna ¢yHkmii,
3amanoi  mapameTpuuHo. [[udepenuiroBaHHs ~ HesBHO  3amaHoi  ¢yHKIii.  Jlorapudmiune
mudepenniroBanng.  JudepenuiiioBanicts.  dudepenuian.  Kpurepiii  nudepeniiiioBanocTi.
['eomerpuunuii 3micT audepeHItiaia, HOro BIACTHBOCTI Ta 3aCTOCYBaHHS 10 HAOIMKEHUX OOYUCIICHD.
[MoxiaHi Ta mudepeHIiaay BUIIX TOPSIIKIB.

Tema 16. 3acrocyBanHs 1M(epeHNiaILHOT0 YUCJIEHHS 10 0CTiKeHHsT (PYHKITI.

Teopema ®@epma. Teopemu Posuist ta Jlarpamxka. Teopema Korri. Po3kputTs HeBu3HaueHOCTEH.
[TpaBuno Jlomitans. ®opmyna Teiimopa. MoHoToHHICTh QyHKINT. JlokansHUN ekcTpeMyM ¢YHKIIII.
Haii0inpme i HaitmMeHme 3HaueHHS (yHKIil. OmykiicTh 1 BrHYTICTh KPUBUX. ACHUMITOTH KpPHUBOI.
Cxema nocimimkenHs QpyHKIlii Ta modyaosa ii rpadika.

Tema 17. I'panuus, HenepepBHICTb, YACTHHHI MOXiAHI Ta MOBHUH IudepeHnian PyHKUiT
0araTb0X 3MiHHHX.

OsnauenHs QyHkmii 6aratbox 3MiHHHX. OKLT TOYKM y GaraToBUMipHOMY mpocTtopi. I'paHuIs
¢bynkmii Oarathox 3MiHHHMX. [lonBiitHi 1 TOBTOpHI Tpanwmii. HemepepsHicTh GyHKIII OaraThbox
3MiHHUX. BiacTuBoCTi HenmepepBHUX (QYHKIIH Ha KOMIakTax. YacTHHHI MOXiAHI MEPIIOro Ta BUILUX
nopsiakiB. udepenuiioBnicts Gynkiii. [Touuit audepenmian. udepenmiany BUIUX MOPSIKIB.
IMoxigna cknagenoi ¢ynkuii. [loBHa moxigHa. [HBapiaHTHICTH (GopMH MOBHOTO udepeHIiiaa.
HudepentniroBanus HessBHOT GyHKITT. [ToxigHa 3a HATPSIMOM 1 TPAIEHT .

Tema 18. 3acTocyBanns yactTuHHMX noxignux. Excrpemym ¢pyHkuii 1BoX 3MiHHHX.

JloThuHa TUIONIMHA Ta HOPMalibh JO0 TOBEpPXHI. 3aCTOCYBaHHS IMOBHOTO audepeHmiany 10
HaOmwkeHnx obuucieHs. @opmyna Teitnopa st ¢yHkmii ABOX 3MiHHUX. JIOKallbHI €KCTpeMyMH
GyHKIIT 1BOX 3MIHHMX. YMOBHUW eKcTpeMyM. Meton MHOXHEKIB Jlarpamka. HaiGinbiie Ta
HaliMeHIIe 3Ha4eHHs QYHKIII{ Ha KOMITaKTi.



4. CTpyKTYypa 3aJ1iK0BOr0 KpeauTy 3 TUCUMILIIHU ,,BUIa MaTemaTuka”
Jlenna popma HaBuaHHS

Kinpxicte rogua

Jlexuii | Ipaktuysi CPC IPC | Tpeninar | KonTponbHi
3aHATTSA 3aX0]I1
3wmictoBuii Moayinb 1. JliHiliHA Ta BEKTOpHA anredpa
Tema 1. Matpwurii Ta aii HaJ HUMHA 2 2 1 IOTOYHE
ONUTYBaHHS
Tema 2. EnemenTtu Teopii BU3Hau- 2 2 1 MOTOYHE
HUKIB ONUTYBaHHS
Tema 3. Cucremu JiHIMHUX piB- 6 8 4 IIOTOYHE
HSIHB ONUTYBaHHS
Tema 4. Bekropu 1 miHilHI Aii 3 2 2 2 IIOTOYHE
Humu.  CucreMu  KOOpIMHAT. ONUTYBaHHS
Bektopu B cucreMi KOOpIMHAT.
JliniliHa 3aJIeKHICTh BEKTOPIB. 1 4
[Momin Bimpi3ka y JaHHOMY
BIJIHOIIIEHH]
Tema 5. Ckanspauii a00yTOK 2 2 2 MMOTOYHE
BEKTOpiB. BektopHi mpocropw. OTUTYBaHHS
BekropHuii Ta Mimanuii 100yTKH
BEKTOPIB
Tema 6. bararoBuMipHi TpOCTO- 4 2 2 MOTOYHE
pH, JiHIKHI omepaTopu, KBaJpa- OTUTYBAaHHS
TUYHI HopMHU
3MICTOBUI MOAYJH 2. AHAIITUYHA TEOMETPIs
Tema 7. IIpsima niHis HA TUIOIIKHI 2 2 2 IIOTOYHE
ONUTYBaHHS
Tema 8. Jlinii gpyroro nopsiaky 4 4 2 IIOTOYHE
1 4 ONUTYBaHHS
Tema 9. IlmommHa Ta npsma B 4 4 2 IIOTOYHE
POCTOPI OMUTYBAHHS
Tema 10. TloBepxni npyroro 2 2 2 MMOTOYHE
TIOPSITIKY ONUTYBaHHS
3wmicToBuit Moayib 3. KommiekcHi uncna. Enementapui QyHKITii.
I"'panuui nocaigoBHOCTI Ta GyHKii. HemepepBHICTH
Tema 11. JlidicHi uyncna. 2 2 4 ITOTOYHE
EnemenTapni pynkiii ONMUTYBAHHS
Tema 12. KommuiekcHi uncia 2 2 4 IIOTOYHE
) 4 ONUTYBaHHS
Tema 13. I'panuiis 4 2 4 IIOTOYHE
MOCTTIOBHOCTI ONUTYBaHHS
Tewma 14. I'panuns GyHKITi B 6 6 6 MMOTOYHE
toulli. HemepepBHiCTh ONMUTYBAHHS

3wmicToBuii Moayinb 4. Jludepeniiansae yncaeHHs QYHKINN oaHiel Ta 6araTb0X 3MiHHUX

2 4

Tema 15. ludepenmianpae 4 4 7
qucleHHsT QYHKIIH OHI€T

3MIHHOT

Tema 16. 3actocyBaHHs 6 6 8

nudepeHIiaTbHOTO YUCIICHHS 10
JOCIIJKEHHS (QYHKIIN

IIOTOYHEC
OINMUTYBAHHA

IIOTOYHEC
OIMUTYBaHHs




Tema 17. I'panuns, 2 4 7 IIOTOYHE
HETIepEPBHICTh, YACTUHHI MOX1H1 ONUTYBaHHS
Ta MOBHUM qudepenmian GyHKIii
0araThbOX 3MIHHUX
Tema 18. 3acTocyBaHHs 4 4 8 MOTOYHE
YACTUHHUX TOX1THUX. OMUTYBaHHS
Excrpemym ¢ yHKI1i1 6aratbox
3MIHHUX
Pazom 60 60 68 6 16
3ao4yHO-HCTaHITIiTHA (hOopMa HABYAHHS
KinekicTs roguu
Jlexmii | [IpakTuysi CPC IPC | KontponbHi
3aHATTS 3axX0/IH

3microBuit Moaysb 1. JliHiliHa Ta BeKTOpHA anredpa

Tema 1. Marpwurii Ta fii HaJ HUMHA

Tema 2. EnemenTtu teopii BU3Ha4-
HUKIB

2

8

8

Tema 3. CucremMu HiHINHUX

pIBHSIHB

10

Tema 4. Bekropu 1 miHilHI Aii 3
HuMa.  CHCTeMH  KOOpJHMHAT.
Bektopu B cucreMi KOOpIMHAT.
JliniliHa 3aJIeKHICTh BEKTOPIB.
[Momin  Bimpi3ka y  JaHOMY
BIJTHOIIIEHH]

Tema 5. Ckamspuuii m00yTOK
BEKTOpiB. BektopHi mpocropw.
BekropHuii Ta Mimanuii 100yTKH
BEKTOPIB

Tema 6. bararoBuMipHi MpOCTO-
pH, JiHIKHI omepaTopu, KBaJpa-
TUYHI HOopMHU

3MicTOBHI MOy b 2. AHai

THUYHA T€OMETPis

Tema 7. [Ipsima niHisI HA TUTOTIMHI

Tema 8. JliHii gpyroro nopsiaky

Tema 9. Ilmommua Ta npsma B
IPOCTOPIi

Tema 10.
MOPSIKY

[ToBepxHi apyroro

7

8

9

9

3wmicToBuit Moayib 3. KommiekcHi uncna. Enementapui GyHKITii.
I"'panuni nocninoBHocTi Ta QyHkuii. HemepepBHICTSH

Tema 11. JliticHi yucna.
EnemenTapni ¢pyHKItii

Tema 12. KoMrutekcHi unciia

Tema 13. I'panuiis
ITOCHITOBHOCTI

Tewma 14. I'panuns GyHKITT B
toulli. HenepepBHicTh

5

7

7

3microBuii Moayis 4. ude

peHITiaTbHe YUCICHHS QYHKITIH OfHI€T Ta 6araTb0X 3MIHHUX

Tewma 15. ludepennianbue
YUCIeHHS QYHKITIH OHIET
3MIHHOT

1

2

14




Tema 16. 3acTocyBaHHs 2 24 — —
JTQepeHIiaTbHOTO YUCICHHS J10
JOCJTIJDKEHHS (PYHKITIH

Tewma 17. I'panuns, 1 20 — —
HeTIepePBHICTh, YaCTUHHI MOX1/IHI
Ta MOBHUM qudepeHtiian GyHKIii
6araTb0X 3MIHHHUX

Tema 18. 3actocyBaHHs 2 1 24 — —
YJACTHHHUX TTOX1THUX.
Exctpemy™m ¢yHkuii 6aratbox
3MIHHUX

Pazom 16 8 186 - —

5. TemaTuka NPaKTHYHUX 3AHATH 3 JMCHUILIIHM JUCHHUILTIHY ,,Buina matemaTuka”.

I cemecTp
IpakTunyne 3anaTTsa Nel-2.,
Tema: MaTpuui Ta aii Hag HUMH. BU3BHAYHHMKM, IX BJIACTHBOCTI Ta 00YHCICHHSA
Mera: HaBuuTHcs BHKOHYBAaTH il HajA MATpUOsIMH i OOYMCJIIOBATH BU3HAYUKH,
BHKOPHCTOBYIOYH iX BJIACTUBOCTI.
IutanHs 118 00rOBOPEHHS:
1. Marpurii Ta ix Buau. 2. JlomaBaHHs 1 BiAHIMAHHS MaTPHUIlb, MHOXKEHHS MaTPHIll HA YHCIIO.
3. MHOeHHs MaTpHllb. 4. BU3HAUHUKHU APYTOTro HMOPSIIKY, iX BIACTHBOCTI Ta OOUHCIICHHS.
5. O0uucieHHs BU3HAYHHKIB 3a TEOPEMOI0 po3kiany. 6. O0uncieHHs BU3HAYHUKIB BUIIIOTO TIOPSJIKY.
IIpakTnune 3ansarTsa Ne3-4.

Tema: MaTpu4Huii MeTO/ PO3B’SI3yBaHHS CHCTeM JIiHiHHUX piBHAHb. MeToa Kpamepa
PO3B’I3yBaHHs cHCTeM JIiHiliHUX piBHsAHb. MeToa I'ayca Ta Kopnana
PO3B’SI3yBAHHSI CHCTEM JIiHIHHUX PIBHAHb
Mera: HaBuuTHCcs 3HAXOAMTH PO3B’A3KH CHCTeM JiHIHMX PiBHSIHb MATPHUYHMM MeETOHO0M,

MeToaoM Kpamepa, metonom I'ayca i merogom Kopaana.

IutanHs 118 00rOBOPEHHS:
1. 3naxomkeHHsT oOepHEHOI Marpuili. 2. 3HAXO/KCHHsS PO3B’S3KY CHCTEMHU JIIHIMHUX PIBHSHb
MaTpuyHuM MeToioM. 3. Cytb Metony Kpamepa. 4. Cuctema piBHSIHb Ma€ €JUHUNA PO3B’A30K, HE Ma€
pO3B’s3KYy, Mae Oe3mid po3B’s3kiB. 5. [Ipsmuii 1 3BopoTHHit Xia ["ayca. 6. Cyts meTony KopaaHa.
7. CucteMa piBHSIHB Ma€ €IMHUI PO3B’ 30K, HE Ma€ po3B’ 3Ky, Ma€ Oe3J1id po3B’sI3KiB.

IpakTnyne 3aHATTA NeS-6.
Tema: Po3B’si3yBaHHA cHcTeM JiHITHUX OJHOPIAHMX PIBHAHb. 3HAXOIKEHHS (PYyHAAMEHTAJIbHOI

HOPMOBAaHOI cUCTeMH PO3B’sA3KiB. JlocailkeHHs cUCTeM HA CyMICHICTH

Mera: HapuuTHCcs pOo3B’A3yBaTH OJHOPiAHI CHCTeMH PiBHSIHb, 3HAXOAMTH (YyHIAMEHTAJIbLHY
HOPMOBaHY CHCTEMY PO3B’fA3KIB, 10CJIiI>KyBATH HA CYMICHICTH O[THOPiIHY CUCTEMY PiBHSIHb.

IutanHs 118 00rOBOPEHHS:
1. Po3B’s3yBaHHS CHCTEM JIIHIMHUX OJHOPITHUX pIiBHSAHB. 2. 3HAXOHKEHHS (yHIaMEHTAIbHOI
HOPMOBAHO{ CHUCTeMH pPO3B’s3KiB. 3. 3HAXO/KEHHS paHry marpuui. JlocnmipkeHHS Ha CYMICHICTb
cuCTeM 3a oroMoror Teopemu Kponekkepa-Kamenmi.

IIpakTnune 3ansarTsa Ne7-8.

Tema: Bexropu Ta aii 3 Humu. I'eoMeTpuyHi 100yTKH BeKTOpiB. Bincrann
Mixk 1BoMa Toukamu. [loain Bigpizka y nanoMy BigHoOlIEeHHi

Meta: HaBuuTHucs BMKOHYBATH Ail HAJ BEeKTOPaMH, 3HAXOAUTH CKAJSPHUNA, BEKTOPHUI Ta
MilIaHui 100yTKH BEKTOPIB.

IMuTanua 1jist 00rOBOPEeHHA:
1. [ii Han Bekropamu. 2. CkansgpHuii 100yTOK BEKTOpiB Ta fioro BiaactuBocTi. 3. BekropHuii 100yTok
BEKTOPIB Ta HOro BIacTUBOCTI. 4. Mimanuii 1o00yTOK BEKTOPIB Ta HOTo BIACTUBOCTI. 5. BigcTanp Mix
nBoMa Toukamu. 6. [Toain Bigpizka y JaHOMY BiJHOIIEHHI Ha IUIOMIMHI Ta B IPOCTOPI.




IpakTnyne 3anaTT Ne§-9.
Tema: BiacHi 3Ha4ueHHsI Ta BJACHI BEKTOPH JIiHIHHOr0 oneparopa
Mera: HaBuumTHCS 1EPeTBOPIOBATH KBaJApPaTHYHiI (OpPMHM 10 KAHOHIYHOrO BHIJISAY Ta
3HAXOMTH BJIACHI BEeKTOPH TA BJIACHI 3Ha4YeHHs JiHIiHUX onepaTopis.
IMuTanusa 1jist 00rOBOPEeHHA:
1. KBagpaTuuni ¢popmu Ta iX IEepEeTBOPEHHS 10 KAHOHIYHOTO BUAY. 2. 3HAXOJKEHHS BIACHUX 3HAYECHb
JHIMHUX omepaTopiB. 3. 3HAXOHKEHHS BIIACHUX BEKTOPIB ONEPaTOPIB.
IIpakTuune 3ansarrs Nel(.
Tema: [IpsiMa HA MUIOIMHI
Merta: HapunTHcs ckJIaiaT pi3Hi piBHSHHS NPSIMO], IePEXOANTH Bi/l OAHOr0 PiBHSIHHA NPSAMOI
10 iHIIOTO0, Ta IX Oy1yBaTH.
IutanHs 118 00rOBOPEHHS:
1. Pi3Hi Buau piBHSHB NMPSMOI HA TUIOMIMHI. 2. 3arajgbHe piBHAHHS MpsMoi. KyT Mixk J1BOMa IPSIMUMU.
YMOBH NapajenbHOCT] Ta MEePIEeHIUKYIAPHOCTI JBOX NpAMUX. 3. PIBHSIHHA 3 KyTOBUM Koe(illi€HTOM.
Kyt Mix nBoma mpsMuMu. YMOBU MapajieabHOCTI Ta MEPHEHAMKYISIPHOCTI ABOX mpsMux. Ilyuox
npsMux. 4. Binctanp BiJ TOYKHU 10 MPSMOI.
IMpakTunyne 3anarTa Nell-12.
Tema: Kpusi apyroro nopsiaky
Meta: HaBunTHCH CKJIAJATH PiBHAHHS KPHUBHUX JIiHil, CHPOIIYBATH PiBHAHHA Ta OyayBaTu
KPHBI JIiHil Ipyroro nopsjaKy.
IMuTanua st 00rOBOPEeHHA:
1. 3Haxo/DKEHHS LIEHTpa Ta pajiyca Koja 3a 3araidbHuM piBHAHHsAM. 2. [ToOynoBa i BU3HA4YCHHS
EKCIICHTPUCUTETA, (DOKYCIB, TUPEKTPUC 3a KAHOHIYHUM PiBHAHHM eminca. 3. [TobynoBa i BU3HaYEHHS
eKCIIeHTpHCUTETA, (POKYyCiB, MUPEKTPHC 3a KAHOHIYHMM pIiBHSAHHAM rinep6onu. 4. IloOymoBa i
BH3HAYEHHS €KCIICHTPUCHUTETA, (POKYCIB, TUPEKTPUC 3a KAHOHIYHUM PiBHSIHHAM eminca. 5. [ToOymosa 1
BU3HAa4YeHHS (POKyca 1 JAMPEKTPUCH 32 KAHOHIYHUM DIBHSAHHAM mnapabonu. 6. CHpolieHHs IiHiH
JPYToro MOpSAKY.
IIpakTnune 3ansarrsa Nel3-15.
Tema: [Ipsama i uiomuHa y npocropi. B3aemue po3minienssi npsaimoi
i uommHM y npocropi. IloBepxHi Apyroro nopsiaky
Meta: HaBuumTHCHA CKJIQJAaTH Pi3HI PIBHAHHA NPAMHX Yy MPOCTOPi, BU3HAYATH B3a€EMHe
PO3MilllecHHSI NPSIMHUX i IVIOIHUH Y NPOCTOPI.
IMuTanusa 1j1st 00rOBOPEeHHA:
1. Bunu piBHSHb MIOMMHM Y TpocTopi. 2. KyT MiX JBOMa IUIOMIMHAMHU. YMOBH HapaleiabHOCTI Ta
MEePIEeHIUKYISIPHOCTI ABOX iouuH. 3. [lepeTrH Tphox miiomuH. BigcTanb Bi TOUKH 10 MJIOLIUHH.
4. Pi3HiI BUAM PiBHSAHB NPSAMOI B IIPOCTOPi. 3araibHe piBHAHHSA mpsamoi. [lydok miomun. 5. Kyt mixk
JIBOMA MPSIMUMHU. YMOBH MapajieNIbHOCTI Ta MEPIEeHAUKYISIPHOCTI JBOX MpsMuX. 6. KyT Mix mpsimoro
Ta TUIOIIMHOIO. YMOBHU NapajelibHOCTI Ta MePIEeHANKYISIPHOCTI IpAMOi Ta MmiaomuHu. 7. CrpolieHHs
PIBHSHB OBEPXOHB JIPYTOTO MOPSIKY.
II cemecTp
IIpakTuune 3ansarTa Nel.
Tema: Hdiiicui yncaa. Enemenrapui gpyHkuii
Mera: HaBuuTHCSI PO3B’A3yBaTH HEPIBHOCTI, IO MiCTATH HeBiIOMi I 3HAKOM MOIYJs
Kiaacu(pikyBaTu QyHKILiI, 3HAXOAUTH iX 00J1aCTh BUZHAYEHHS | OyayBaTH ix rpadiku.
IMutanHs 118 00rOBOPEHHS:
1. Monynes nmiticHoro yucma. HepiBHOCTI, 10 MicSATh HEBIIOMI MiJ 3HakKoM moayisd. 2. Ob6macthb
Bu3HavyeHHs ¢yHkuii. 3. [TapHi, HenapHi, nepiognyHi, MOHOTOHHI QyHKII. 4. O6epHeH] QyHKIT.
5. [TobynoBa rpadikiB eneMeHTapHUX (DYHKITIH.
IIpakTune 3ansarTs Ne2.
Tema: KommuiekcHi unciaa
Merta: HaBpuuTHCS NpPeICTaBJIATH KOMILUIEKCHI YHcJa y pPi3HUX (popMax, BUKOHYBaTH il Haj
KOMIIJIEKCHUMH YHCJIaMU.
IutanHs 118 00rOBOPEHHS:
1. AnreOpaiuna, TPUTOHOMETPUYHA Ta MOKA3HUKOBI (HOPMU 3amucy KOMIUIeKCHUX uncen. 2. [lii Han
KoMIUIeKcHUMH ynciaamiu. 3. @opmyna Myaspa. 4. KopeHi i3 KOMIUIEKCHUX YHCEIL.



IpakTnyne 3anaTTs Ne3.
Tema: I'panuus MOCTITIOBHOCTI
Meta: HaBuutHCcsi 3HAXOAMTH IPAHUILI MOCTiJOBHOCTEH.
IutanHs 11 00rOBOPEHHS:
1. OGuucieHHs TPaHMIll MOCTiOBHOCTI. 2. 301kHI Ta po30iXKHI TociToBHOCTI. 3. HeckiHueHHO Mati
Ta HECKIHYCHHO BEJHKI MOCTiAOBHOCTI. 4. MOHOTOHHI MOCITiIOBHOCTI.
IpakTnyne 3aHATT Ne4-6.
Tema: I'panuns ¢pynkuii. HemepepBHicTb QyHKIIT
Meta: HaBuutHcs 00YHMCII0BATH TpaHMUi (yHKII, BUKOPUCTOBYIOYH, 30KpeMa, mnepuy i
APYTY Ba:KJIUBi rpaHUIli, BCTAHOBJIKBATH XapaKTep TOUOK PO3PHUBY.
IMuTanua st 00rOBOPEeHHA:
1. PO3KpuTTS pi3HUX HEBU3HAYCHOCTEH mpu oOuwcieHHI rpanuib ¢yHkmii. 2. Tlepma i gpyra
BaxJMBI1 rpaHuIll. 3. HeckiHueHHO MaJli Ta HECKIHUCHHO Benuki GyHKIi. 4. BcTaHOBIEHHS XapakTepy
TOYOK pO3pUBY (PYHKIII.
IpakTnyne 3anaTT Ne7-9.
Tema: [IndepennianbHae yncaeHHs PYHKIIH OAHI€T 3MiHHOL
Meta: HaBuutrucs o0umcjaoBaTH NoXigHi ta audepenumianam aaa QyHkuid 3axaHux sIBHO,
HesIBHO, IApaMeTPUYHO, 3HAXOAUTH NMOXiIHI BUIIMX NOPSAKIB.
IMuTanua st 00rOBOPEeHHA:
1. IToxigna cymu noOyTKy i yacTku ¢yskmiit. 2. IToxigHa ckmagHoi @ynkuii. 3. Tloxigna ¢yHkmii,
3a/IaHOi TlapaMeTpuuHO 1 3amaHoi HesBHO. 4. Jlorapudwmiune mudepeniiroBanHa. 5. PiBHsSHHS
notuuHoi 1 Hopmami. 6. udepenuian ¢ynkuii. 3HaxXoHKeHHS HAOIMKEHOTO 3HA4YeHHA (PYHKIT B
TouIli. 7. OOUHCIICHHSI MOX1JHUX BUIIIOTO MOPSAKY.
IIpakTnune 3ansarrsa Nel0-12.
Tema: 3acTocyBanns audepeHiaJIbHOT0 YMCIEHHS 10 T0CTiIKeHHs PyHKIin
Meta: HapunTHcs BUKOPUCTOBYBAaTH npaBuiio Jlonmitans st 004ucjeHHs TPaHulb (PYHKILH,
AOCJTIIKYBATH (PYHKIII0O HA eKCTPEMYM i 32CTOCOBYBATH Pe3yJbTATH J0CTiIKEHb 10 MO0y 10BH
ecki3y rpagika gpyHkuii.
IMuTanua 1j1st 00rOBOPEHHA:
1. PO3KpUTTS HEBH3HAYEHOCTEW 3a jJomoMoror mnpaBwia Jlomitams. 2. 3HaXOKEHHS TOYOK
eKkcTpeMyMy. 3. 3HaXO/PKeHHsI HAaOUIBIIIOTO 1 HAWMEHINIOTO 3HaUYeHHs (PYHKITT Ha BIIPI3KY.
4. BrayTicTb Ta OnyKJIicTh rpadika ¢pyHKuii. 5. 3HaX0MKEHHS TOUOK NMEPETHHY. 6. ACUMITOTH.
7. HocmimkenHs 1 mooynoBa rpadika GyHKIii.
IIpakTnune 3ansarrsa Nel3-14.
Tema: I'pannus, HenmepepBHiCTb, YACTUHHI MOXIAHI Ta MOBHUI
audepennian GyHkuii 6araTb0X 3MiHHHUX
Meta: HaBunTucs 3HaX0AuTH 00J1acTi BU3HAYeHHsI QyHKUI 1BOX 3MiHHMX, YaCTUHHI MOXiHi,
MillIaHi MOXIHI APYroro MopsiAKy, NOXiHI 32 HANPSIMKOM, I'PAII€HT.
IutanHs 118 00rOBOPEHHS:
1. 3HaxomKeHHsT 001acTi BU3HAYEHHS, JIIHIM PIBHA Ta MOBEPXOHb PiBHSA (PYyHKIIIN. 2. 3HAXOIKEHHS
YACTUHHHUX TOXIJHUX MEPIIOro MOpsSAKYy 1 moBHOro audepenmiana. 3. 3HAXOPKEHHS YaCTHHHUX
MOX1THUX JPYTrOro MOPSAKY, MINIAHUX TMOXIAHMX Ta JAUQEpeHiiana apyroro nopsaky. 4. PiBHSIHHS
JOTUYHOI IJIOMIMHU 1 HOpMalli 0 TMOBEPXHI Yy Touli. 5. 3aCTOCYBaHHS MOBHOTO JudepeHmiana 10
HaOmKkeHuX oounciensb. 6. [ToxigHa 3a HanpsmMoMm. 7. ['pafieHT.
IIpakTnune 3ansarrsa Nel4-15.

Tema: 3acTocyBaHHSI YAaCTUHHUX NOXiAHUX. EkcTpemMyM yHK1ii 6araTboX 3MiHHMX
Mera: HaBunTHncst A0CHiAKYBATH HA eKCcTpeMyM (yHKLIl ABOX i TPhOX 3MiHHMX, 3HAXOJMTH
Hal0iJb1e | HaliMeHIIe 3HAYeHHS PYHKIIT HA KOMIIAKTI.

IMutanHs 118 00rOBOPEHHS:
1. JlocmimkeHHs: Ha eKcTpeMyM (YyHKIT ABOX 3MiHHHX. 2. JlOCTimKEeHHs Ha eKCcTpeMyM (YHKIIii
TpbOX 3MiHHUX. 3. Meronx MHOXHUKIB Jlarpamxka. 4. 3HaxO/PKeHHS HaWMEHIIOro 1 HalOiIBIIOro
3Ha4YeHHsI QYHKIIIT IBOX 1 TPhOX 3MIHHUX B OOMEXEHii 3aMKHEH1/ 00J1acTi.



6. Camocriiina podora
Jlis ycminmHOTO BUBYEHHS 1 3aCBOEHHS JUCIMIUIIHU ,,Bulla MaTemMaTwka” CTYACHTH MOBUHHI
BOJIOZITH 3Ha4YHUM oOcsAToM iH(popMallii, 3HaYHy YaCTHHY SIKOI BOHH OTPUMYIOTH 1 ONPAIbOBYIOTh
IUIIXOM caMocCTiitHOi poboTtu. CamocriitHa poOoTa MOJsATae B ONMpalfOBaHHI HaBYAIBHOI 1 HAYKOBOT
(haxoBoi JiTepaTypH 3a TAKOIO TEMATHKOIO:

Ne
TemaTnka caMocTiiiHOI po0oTH
TeMH

l. Hii man marpunsmu. OOepHeHa MaTpuidl Ta i1 3HaXO/KeHHS. PaHr marpuui Ta Horo
3HAXOJ[KEHHS.

2. BuszHayHuKM Apyroro i TPEThOrO MOPSAAKIB Ta iX BIACTUBOCTI. BHU3HAYHHMKHM BUIIKX
MOPSIZIKIB Ta X BJIACTUBOCTI. MeTo i 00UnCIeHHS! BU3HAYHHKIB.

3. Po3B’s3yBaHHsA cucTeM JiHIHHUX pPiBHSAHB 3a (opmynamu Kpamepa. Matpuunuii 3amuc
CHUCTEMH JIIHIWHKUX PiBHSIHB Ta i po3B’s3yBaHHS. PO3B'sI3yBaHHs CHCTEM JIIHIHHUX PIBHSHD
metonoM ["aycca. Po3B’s13yBaHHs cucTeM JiHIHHUX piBHAHb MeToaoM Kopaana. Kpurepiii
CYMICHOCTI CHCTEMH JIHIMHMX PiBHSHB. P0O3B’s3yBaHHS OJHOPIAHOI CHUCTEMH JIIHIMHUX
piBHSHB.

4. [TonarTs BekTOpiB Ta JNiHIMHI omepamii Hajg HUMH. [Ipoekiis Bekropa Ha Bich. Poskian
BEKTOpa Ha CKJIAJIOBI 1O OCsX KoopauHat. JIiHilHA 3anexHICTh BeKTOpiB. [loain Biapizka y
JTAHOMY B1JTHOIIICHHI.

5. Cxkanspauii 1o0OyTOK JBOX BEKTOPiB Ta oro BiaacTuBOCTI. Kyt Mixk BekTopamu. BekTopHuii
NO0OYTOK JIBOX BEKTOpiB Ta HOro BJacTUBOCTI. MimaHuii A0OYTOK BEKTOpIB Ta HOTo
BJIACTHBOCTI.

6. BracHi uncna Ta BiacHI BEKTOpH JIIHIMHUX OINEpaTopiB Ta ix 3Haxo/keHHs. KBampartwuHi
dopmu Ta X IEepETBOPEHHS 10 KAHOHIYHOTO BHTY.

7. Pi3H1 BuaM piBHSHD MPSAMOI HA TUIOIIUHI. 3arajibHe PIBHSIHHS MPSMOI Ta HOTO JTOCHIKSHHS.
Kyt Mix nBOMa mpstMUMH. YMOBHU MapajeNbHOCTI Ta MEPHEHIUKYIIPHOCTI TBOX MPSIMHUX.
Biacranp Bif TOYKH 10 TIPSMOI.

8. Eninc. I'inep6oma. [Tapa6ona. CrponieHHs piBHSIHB JIIHIN IPYroro MOPSJIKY.

9. 3aranpHe PIBHAHHS IUIOIIMHU Ta HOTO JOCHTIJKEHHS. PIBHSHHS IUIOIIMHH, IO MPOXOIUTH

gepe3 Tpu TOYKK. KyT MK JBOMa IUIOMIMHAMH. YMOBH MapajelbHOCTI Ta
NEepIEHINKYIAPHOCTI JBOX IUIomMH. llepeTnH Tppox miommH. Bixcrans Bil TOYKH 10
TIOMKHU. Pi3HI BUAM PIBHAHB MPSAMOI B MPOCTOpPI. 3araibHe PiBHSAHHS MpsMoi. Kyt Mixk
JIBOMa MPSIMUMHU. YMOBHU MapajieIbHOCTI Ta MEPHEHIUKYISIPHOCTI ABOX IpsMux. Kyt mix
NpsSMOI0 Ta TUIOIIMHOK. YMOBU TapalielbHOCTI Ta TMEPHeHIUKYIIPHOCTI MpsSMOi Ta
TIJIOITHUHU.

10.  |Huniagpuani noBepxHi. KoniuHi moBepxHi. Jleski moBepxHi Ipyroro mopsaky. CropoieHHs
PiBHSIHB MIOBEPXOHB JIPYTOT0 MOPSIIIKY.

11. |Cnocobu 3amanns gynkuiii. Knacudikaris enementapaux ¢yHkuii. BiractuBocti QyHKIIMN.
[TobynoBa enementapHux ¢yHkiii. [ToOymoBa (yHKIiNH 3a JOMOMOrow ejJeMEeHTapHUX

HePETBOPEHb.
12. Onepartii HaJ KOMIJIEKCHUMH YHCIIAMH.
13.  |O3naueHHs mNOCHIOOBHOCTI Ta apudmernuni aii Hag HUMH. O3HAUYEeHHS TpaHMI

rmociigoBHOCTI. HeCKIHYUEHHO MaJli Ta HECKIHUYEHHO BEJIMKI BEJIMYMHU TA 3B’ A30K MK HUMU.
BnactuBocTi  HeckiHUeHHO Manux BeduyuH. OCHOBHI  TEOpEMH TPO  TpaHUI
[IOCJIIJOBHOCTEH.

14. |O3nauenns rpanuui ¢ynkuii. OxHoctopoHHi rpaHuni. OCHOBHI T€OpEMHU INPO TPaHUIII.
[Tepmmra 1 apyra BaxkiauBi rpanuili. [lopiBHSHHS HeckiHYeHHO Manmux (QyHKIiid. ExkBiBaseHTHI
HeCcKiHueHHO Masli QyHKIii. PO3KpUTTA Aeskux HeBu3HadeHocTel. HemepepBHicTh QyHKIIT
B Touri. Toukm pos3puBy. [ii ©Ham H©HemepepBHuMH ¢GyHKIisIMUA. HemepepBHicTh
eJleMeHTapHUX GyHKIINA. BiactuBocTi QyHKIIHM, HEenepepBHUX Ha BiAPI3KY.

15. |O3HadeHHs TOXIMHOI, 1i MexXaHIYHUHU, (DI3UYHUN Ta TeoMeTpudHHUi 3MicT. OTHOCTOPOHHI
noxinHi. HenepepBuicts Ta audepenuiiioBHicts. IloximHa ckiageHoi  ¢GyHKii.
INnepOomiuni ¢ynkiii Ta ixHi nmoximxi. [loxigna obepuenoi dyukiii. udepenmiroBanas
o0epHeHNX TpuroHoMmeTpuyHux ¢ynkuid. Iloximna ¢yHkUii, 3a7aHOi HapamMeTpHYHO.




HudepentiroBanas HesiBHO 3aiaHoi ¢yHKIi. Jlorapudmiune audepenmiropanns. [ToxigHa
MOKa3HUKOBO-CTETIEHEBO1 (QYHKIIII.

16. |O3nauenHs mgudepeHIiiaga, HOro TEOMETPUYHHI Ta MeXaHIYHWU 3MmicT. BmactuBocTti
mudepenmiana. [aBapianTHiCTh ¢Gopmu nudepeHmiana. 3acTocyBaHHA IudepeHIiaia B
HaOmwkeHnx obuncieHHsx. [Toxigai Ta qudepeHiiany BUImMX mopsakis. Teopema depma.
Teopemu Pomns ta Jlarpamxka. Teopema Komi. Po3kputtst HeBu3HaueHocteil. [IpaBuio
Jlomitans. ®opmyna Teinopa. MoHoTtoHHIcTh QyHKIT. JlokanpHUN ekcTpeMyM (YHKIIII.
Haiibinbie 1 Haiimenmie 3HadeHHs QyHKIIi. OMykiicTh 1 BrHYTICTh KPUBHX. ACHMITOTH
kpuBoi. Cxema mociipkeHHs QyHKIii Ta moOyaoBa ii rpadika.

17. |O3nauenHs ¢yukuii Oaratbox 3MiHHMX. ['panuust QyHKIii 6araTboX 3MiHHHX.
HenepepBHicTs ¢yHKIT Oararbox 3MiHHUX. YacTWHHI TOXIiJHI TEPIIOTO Ta BHUIIUX
nopsiakiB. dudepenuiiiopnicts (ynkiii. [loBuuit mudepenmian. JAudepenuianu BUIIUX
nopsiakiB. [loximna ckmanenoi ¢ynkiii. [ToBHa moxinHa. [HBapiaHTHICTH (OPMH MTOBHOTO
mdepenmiana. AudepeniiroBants HesIBHOT (GYHKILI.

18. |[doTuuHa ruIoNIMHA Ta HOpMaJb 110 MoBepxHi. ['eoMmerpuunuii 3micT nudepenmiana GyHKITii
nBox 3MiHHMX. Popmyna Teiinopa mis ¢yHkuii nBox 3MiHHHMX. JIOKanmbHI eKCTpeMyMH
dbyHkmii aBox 3MiHHMX. HaifOimeme Ta HaiimMeHme 3HaveHHs (QYHKINL. YMOBHUHI
eKcTpeMyM. MeTos1 MHOXKHHUKIB Jlarpamka.

KpiM TOro xK0>xHOMy CTyJIEHTY MPOMOHYETHCS CAMOCTIHO BHUKOHATH KOMIUIEKCHE 3aBJaHHS,
SIK€ OXOILTIOE YC1 OCHOBHI TEMU AMCLUILTIHY ,,BuIiia MmaremaTuka”. MeTor0 BUKOHAHHS KOMIUIEKCHOTO
3aB/IaHHS € OBOJIOJIIHHSA HaBUYKaMH 3aCTOCYBAHHS METOJIIB BUIIOI MaTeMAaTHUKH MpPH PO3B’sS3yBaHHI
3amad. KokeH 3 MyHKTIB KOMILJIEKCHOTO 3aBJIaHHS OLIHIOETHCS 3a 100-0albHOIO KA, a TaKOXK
BH3HAYAETHCS MIJICYMKOBA OIliHKA (K cepelHs apu(MEeTHUHA 3 MPOMIKHUX OIIHOK).

3aB1aHHs /151 BAKOHAHHS CAMOCTIiiHHOI podoTHn

I cemectp: 1. Buxkonaru nii Hag matpuisiMu. 2. OOYHCIUTH BU3HAYHUK TPETHOTO 1 BUIIOTO
nopsaky. 3. Po3p’s3atu cuctemy piBHSHb MeToioM Kpamepa Ta matpuuHuM metoaoMm. 4. Po3B’si3atu
cucteMy piBHAHb MeToioM [aycca i Xopmana I'aycca. 5. JlochmiauTu cucTeMy Ha CyMICHICTB. ©.
3HalTH BJIACHI 3HAUYEHHS Ta BEKTOPHU MaTpulli oreparopa. 7. BukoHatu aii Haj BEKTOpaMHu, 3HAUTH
JIOB’KMHU BKa3aHUX BEKTOPiB. 8. OOUMCINTH IOy TPUKYTHHUKA 32 JOMIOMOIOI0 BEKTOPHOTO T00YTKY
1 00’eM mipamiaM 3a JOTOMOTOI0 MIIIAHOTO MOOYTKY BEKTOpiB. 9. 3HAWTH BCi BKa3aHi €JIEMEHTH B
TPUKYTHUKY y mipocTopi. 10. 3HalTH BC1 BKa3aHi €JIEMEHTH B Mipamial y TpocTopi.

II cemectp: 1. OOumcnuTy BKazaHi rpaHumi QyHKIiHA. 2. OOYUCIUTH MOXITHI CKIaJECHHX
(GyHKIIIM, BUKOPUCTOBYIOUHM TIpaBuia AudepeHiitoBantsa. 3. BuxopucroByroun npasuio Jlomirans,
3HAWTH BKa3aHi rpaHuil. 4. 3HalTH eKcTpeMyM (QYHKIIi Ta HalO1IbIIe 1 HaliMeHIIe 3HaYeHHs (QYHKIIIT
Ha BiApi3Ky. 5. [IpoBectn moBHE mociipkeHHs GyHKINIT Ta moOyayBaTH ii rpadik. 6. 3HaWTH YaCTUHHI
noxiaHi 1 moBHUHA audepenian ¢yHKUii ABOX 3MIHHUX. 7. 3HAWTH MOXiAHI 1 MOBHI AudepeHuianu
JIPYroro MopsaKy (YHKIIT IBOX 3MiHHUX. 8. 3HAWTH MOXIAHY CKIaJACHOI Ta HesABHOI (DYHKIIH TBOX
3MiHHUX. 9. 3HalTH MOXiJHY B 33JaHOMY HampsIMKY Ta TpajaieHT QyHKIii ABOX 3MiHHUX. 10.3HaiiTH
ekcTpeMyM (YHKIIIT IBOX 3MIHHUX a00 YMOBHHM €KCTpeMyM (YHKITIi TBOX 3MiHHHX.

7. TpeHiHr 3 nucuuILIing ,,Buima maremaruka”
IMopsinok npoBeieHHsI TPEHIHTY:

1. BerynHa yacThHA IPOBOIUTHCS 3 METOIO O3HAHOMIICHHSI CTYJEHTIB 3 TEMOIO TPEHIHTOBOTO
3aBaaHHsA. 2. OpranizaiiiiHa dYacTHHA TIOJSATAa€E Yy CTBOPEHHI pOOOYOTO HACTPOI Y KOJIGKTHUBI
CTY/ICHTIB, BU3HAYCHHI MPABWJI TPEHIHTOBOTO 3aHATTS. 3. [IpakTHuHaA YacTHHA MPOBOIUTHCS IIISIXOM
BUKOHAHHS 3aBlaHb (BapiaHTH 3aBaaHb BimoOpaxeHi y Moodle). 4. IligBemeHHS TiACYMKIB.
OOroBopeHHs pe3yabTaTiB BUKOHAHHS 3aBJlaHb, 0OMiH TyMKaMH 3 IPOOJIEMaTUKH TPEHIHTY.

3aB1aHHS 1JIA TPEHIiHTY:

I cemectp: 1. Po3p’si3aT HEONHOpPIAHY CUCTeMy JiHIMHMX piBHSHb MeTogamu Kpamepa,
MatpudHuM, ['aycca 1 XKopnana-I'aycca. 2. BusHauntu B3a€MHE PO3MIIICHHS MPSAMOI 1 TJIOMUHA Y
npocTopi. 3. 3BeCTH 10 KAHOHIYHOTO BUTJISAY PIBHSAHHS KpUBOT a00 MOBEPXHI 1 MOOYyAyBaTH ii.

II cemectp: 1. Po3kpuTn HeBU3HAUEHICTh IpH 00uMcieHH] rpanull. 2. Jlocmiantu ¢yHKIi0 Ta
noOynysaru 1i rpadik. 3. JlocniguTu Ha eKCTpeMyM (YHKIIIIO ABOX 3MiHHHUX.

8. MeToau HaBYaHHA
VY HaBYaIbHOMY TMPOLIECi 3aCTOCOBYIOTBHCS: JIEKIii, NMPaKTHYHI Ta I1HAWBIAYyalbHI 3aHSTTA,




KOHCYJIbTAIlll, METO/l OTUTYBAaHHS, TECTYBaHHS, BUKOHAHHS 3aBJaHb JJIs1 CAMOCTIHHOT poOOTH.
9. 3aco0m oLiHIOBAHHS TA METOAH ICMOHCTPYBAHHS Pe3yJIbTATiB HABYAHHA

VY mporieci BUBUEHHS JTUCIUILIIHY ,,BuIIa MaTemMaTiKa” BUKOPHCTOBYIOTHCS HACTYITHI 3aCO0H Ta
METOIM JIEMOHCTPYBAaHHS Pe3yJbTaTiB HaBYAHHA: IMOTOYHE TECTYBaHHS Ta ONUTYBAHHS; IiJICYMKOBE
TECTYBaHHSI 0 KOXHOMY 3MICTOBOMY MOJYJIIO; OIlIHIOBAaHHS 3aBJaHbh TPEHIHTY Ta CaMOCTIHHOL
po0OTH; MUCEMOBUH €K3aMEH.

10. IHoaiTHKa OLIHIOBAHHSA

Ionimuka woo0o Oednaiinié i nepecknaoanus. JIns BUKOHAHHS IHAMBINYaJbHHUX 3aBJaHb i
MIPOBEACHHS KOHTPOJIBHUX 3aXOJ[iB BCTAHOBIIOIOTHCS KOHKpeTHI TepMmiHu. [lepeckiamanHus MOmyiB
BiOYyBa€TbCsA 3 JI03BOJNY JUpeKLii (akyabTeTy Ta HasBHOCTI MOBAXKHUX MNPUYMH (HANPHUKIAL,
JKapHSIHUI).

Tonimuka wooo axademiynocmi 0obpouecnocmi. BUKOpUCTaHHS APYKOBAHUX 1 €IEKTPOHHUX
JoKepen iH(opMartii i1 9ac KOHTPOJIBHUX 3aXO0/liB Ta €K3aMEHIB 3a00pOHEHO.

THonimuxa wooo 6i0gidysanns. BinBimyBaHHS 3aHATH € 000B’I3KOBUM. 3a 00’ €KTUBHHUX MPUYHH
(Hampukiad, KapaHTHH, BOEHHUN CTaH, XBOpoOa, 3aKOpPAOHHE CTa)KyBaHHS) HABYaHHS MOXKe
BifOyBaTHCs B OH-JAH (opMi 3a MOTOKEHHSIM 13 KEpPIBHUKOM KypCy 3 JO3BOJY JUPEKIIii

(bakynbTery.

11. Kpwurepii, popmMu moTOYHOr0 Ta MiACYMKOBOI0 KOHTPOJIIO
[TincymkoBuii 6ai (3a 100-6anpHOT MIKAJIOK) 3 JUCIUILIIHY ,,Buiia MaTemMaTuka” BU3HAYAETHCS
SK CepeHhO3BAKCHA BEJTMYMHA, 3aJICKHO BiJ] MUTOMOI Bard KOXKHOT CKJIaIOBO1 3aJIIKOBOTO KPEIUTY:

1 cemecTp
Mopyns 1 Monynsb 2 Mopayns 3 | Mopyns 4 Monayns 5
10% 10% 10% 10% 5% 15% 40%
[Moroune | Monyneauii | Iloroune | Moaynbuwmii | Tpeninr | Camoctiiina | Ex3amen
OIIHIOBAHHS | KOHTPOJIb | OIIHIOBAHHS | KOHTPOJIb poboTta
Onury- MopynbHa Onury- Monyneaa | Ominka3a | Ominka3a | Teoperuune
BaHHS T pobota 1 — BaHHS T poboTta 2 — | BUKOHAHHSI | BUKOHAHHS | TUTaHHS —
yac 3aHAT- makc. 100 yac 3aHAT- Mmakc. 100 3aBJaHb 3aBAaHb Makc. 40
T4 (Temu 1- OaiB T4 (Temu 4- OaiB MiJ 9ac | CaMOCTIHHO1 OatiB
3), Makc. 10), maxc. TPEHIHTY — | po0OTH — 3anmadi (2
100 6axiB 100 6axiB makc. 100 makc. 100 | 3amadi) — mo
OaniB OaniB 30 Gamnis,
Makc. 60
OatiB
2 cemecTp
Mopyns 1 Monynsb 2 Mopyns 3 | Mopyns 4 Monyns 5
10% 10% 10% 10% 5% 15% 40%
[Totoune | Monynehuii | Iloroune | Moaynwsuuii | Tpeninr | CamocriiiHa | Ex3amen
OIIHIOBAHHS | KOHTPOJIb | OIIIHIOBAHHS | KOHTPOJIb poboTta
Onury- MonynbHa Onury- MonyneHa | Ominka3a | Omiaka3a | Teopernune
BaHHA i | poboral— | BaHHA mig | poboTa2 — | BUKOHAHHS | BUKOHAHHS | NHUTaHHS —
qac 3aHAT- maxkc. 100 qac 3aHAT- maxkc. 100 3aBJaHb 3aBJaHb maxkc. 40
T4 (TeMU OauiB T4 (TeMU OarniB mij yac | caMOCTIHHO{ OarniB
11-14), 15-18), TpEHIHTYy — | POOOTH — 3amaui (2
makc. 100 makc. 100 makc. 100 | wmaxkc. 100 | 3agaui) — mo
OaiiB OaiiB OaiiB OaiiB 30 OautiB,
Makc. 60
OaiB
Ilkana ouiHIOBAHHA:
3a mKaiow 3a HaIlOHAIBHOO 3a mxkanoro ECTS
VYHiBepcUTeTY IIKAJIO00
90-100 BigMingo A (BiIMIHHO)
85-89 B (myxe mobpe)
75-84 Jlobpe C (106pe)




65-74 3a/10BLTBHO D (3a1oBiIbHO)
60-64 E (nocratHbo)
35-59 . FX (He3a10BUIBHO 3 MOYKJIMBICTIO ITOBTOPHOTO CKJIATaHHS)
He3anoBiabpHO - S
1-34 F (He3a10Bi1bHO 3 000B’I3KOBHM MOBTOPHUM KYPCOM)

12. IncTpyMeHTH, 00JIaIHAHHS TA MPOrpamMHe 3a0e3Ne4YeHHs, BAKOPUCTAHHS SIKUX Nepeadavae
HaBYAJbHA AMCHHUILIIHA ,,Buina maremaTnka”

No HaiimenyBanHs Homep Temun

1. | Texuiune 3abe3neueHHs: MYJIbTUMEIIMHUNA MPOEKTOp, MPOEKIIHHUN 1-18
€KpaH, HOYTOYK, ePCOHAIbHI KOMIT FOTEPH

2. | lIporpamue 3a6e3neuenass OC Windows 1-18

3. | KomynikamiitHe nporpamue 3a0esneuenns (Internet Explorer, Opera, -18
Google Chrome, Firefox, Viber, Telegram, Signal)

4. | Incrpymentu Microsoft Office (Word; Excel; Power Point, Mathcad) 1-18

5. | Komymnikariitne nporpamue 3abe3nedents (Zoom, Google Meet) mnst 1-18
MIPOBEACHHS 3aHITh Y PEXKUMI OH-JIalH (32 HEOOXITHOCTI)

6. | Komynikamiitna nHaBuanbpHa 1iatdpopma (Moodle) ans opranizamii 1-18

JUCTAHIIMHOTO HaBYaHHS (32 HEOOX1THOCTI)

PEKOMEHJIOBAHI JIUKEPEJIA IHOOPMAIIIT
OCHOBHA JIITEPATYPA

1. bomnap /I.1., Bo3usak O.I'. MeroandHi BKa3iBKH JI0 TPAKTUYHUX 3aHATH 3 Kypcy «MaTteMaTHaHUMA
aHami3» (paaun): Metoauunuil nocionuk. Tepuonine: CMII Taitn. 2020. 60 c.
2. boanap /I.I., Bosusx O.I'., binanuk [.b. MeTonuuHi BKa3iBKM 70 MPAaKTUYHHX 3aHATH 3 KypCy
«Buma warematuka» (JiHiliHa anreOpa Ta aHANITHYHA TEOMETPis): METOJUYHUN TOCIOHHK.
Tepnomine: CMII Taiin. 2022. 168 c.
3. bognap .1, Bosusak O.I'., Binanuk [.b. MeroanuHi BKa3iBKU J0 MPAKTUYHUX 3aHATH 3 KypCy
«Bwuma matemMartrka (BCTYIT 0 MAaTEMAaTHUYHOTO aHATI3y, AudepeHIliaTbHe YUCICHHS QYHKIIN OTHi€eT
Ta ACKUTHKOX 3MIHHUX): MeToanuHui mocioHukK. TepHomins: CMII Taiin. 2022. 132 c.
4. boanap /I.I., Bosusx O.I'., binanuk [.b. MeTonuuHi BKa3iBKM 70 MPAKTUYHHX 3aHATH 3 KypCy
«Buma marematvka» (iHTerpajibHe 4yuClIeHHS (YHKIIH oaHiei 3MiHHOI, KpaTHi, KPUBOJIHIHHI Ta
MMOBEPXHEBI IHTErpain): MeToanuHui ocionuk. TepHominb: CMIT Taiin. 2023. 148 c.
5. Oyaxin M.€. Buma matematuka [EnexTpoHHMI pecypc]: MiApYyYHHK Ui 37100yBadiB CTYIEHS
OakanaBpa 3a iHKeHepHUMH crerianbHocTsMu / M.E. ynkin, O.€. [ioxenkona, [.B. Crenaxuo; KIII
im. Iropst Cikopebkoro. Kuis: KIII im. Irops Cikopebkoro, 2022. 449 c.
6. Ilanyenko H.I'., Pesynenko M.€. Buma maremarmka: HaBu. mocionmk. Yactuna 1. Xapkis:
YxpAVY3T, 2022. 231 c.
7. Tlanyenko H.I'., Pesynenko M.€. Buma maremarwmka: HaBu. mocionmk. Yactuna 2. Xapkis:
YxpAY3T, 2023. 252 c.
8. Bumia maTemaTtuka 11l CTYJICHTIB TEXHIYHUX criemianbHoCcTel: HaBy. ocio. Y. 2. // B.1. I'ymymn, L1
dinimonixina, C.M. fkumenko, JI.M. Kpuo6norska. Kpormupaumpkuii: [IHTY, 2022. 181 c.
https://dspace.kntu.kr.ua/server/api/core/bitstreams/c6eb78be-6e3d-4cbb-83cc-a3b62fa95fd 1/content
9. Xom’ok B.B., Xom’tok [.B. Buma marematuxa. Y. 3. @ynkuii 6aratbox 3MiHHUX: MPAKTHKYM.
Binnuns: BHTY, 2020. 71 c.

JOJATKOBA JIITEPATYPA
1. bomgnap M.I., bysk JL.M., Bo3zask O.I'. [udepeHmianbHi piBHIHHSA: METOAM iX PO3B’sI3aHHSA.
HaBuanbHo-metoanunuii nocionuk. TepHoninb: HaBuanbHna kaura — bornan. 112 c. Pesxxum gocrymy:
https://knygy.com.ua/index.php?productID=9789661016452
2. bomnap J.I., Bysk JL.M., Bosusk O.I'. [IpakTukymM 3 MaTeMaTH4YHOTO aHali3y Yy 3 YacTHHaX.
Yactuna III. [Iudepenmianbai piBHsHHA: HaBuyanpauii mocionuk. TepHomins: HaBwyanbHa kHHMTa —
bornan. 176 c. [Enexkrponnuii pecypc]. Pexxum goctymy:
http://www.bohdan-digital.com/userfiles/file/catalog/review_file 667961170.pdf
3. Xom’ok B.B., Xom’tok [.B. Buma matemaruka. Y. 1. Jliniitna anreOpa Ta aHamiTHYHA T€OMETPIs:
npaktukyM. Binaunsg: BHTY. 117 c. Pexxum noctymy:



http://www.bohdan-digital.com/userfiles/file/catalog/review_file_667961170.pdf

http://pdf.lib.vntu.edu.ua/books/IRVC/2021/Homjuk P1 2017 118.pdf

4. Xom’'ok B.B., Xom’tok I[.B. Buma maremaruka. Y. 2. BeTym g0 MaTreMaTHYHOTO aHAIi3Yy.
Hudepeniianpae Ta IHTETpaJIbHE YUCICHHS (YHKIIM OJHIET 3MIHHOI: pakTukyMm. Binauis: BHTY.
151 c. Pexxum noctymy:

http://pdf.lib.vntu.edu.ua/books/IRVC/2021/Homjuk P2 2017 _152.pdf

5. Buma maremaTuka Ui CTYJAEHTIB TEXHIYHUX crenianbHocTed: HaBy. moci6. Y. 1. // B.I. T'ymym,
C.M. Sxkumenko. KponuBauupbkuii: [IHTY. 186 c. Pexum noctyny:
https://dspace.kntu.kr.ua/server/api/core/bitstreams/Oed7533a-5df8-4c15-9731-2995c007d7¢e7/content
6. I'epacumuyk B.C., Bacwibuenko B.C., KpaBmoB B.l. Buma wmaremaruka. I[loBHMI Kypc Yy
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