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3araabHa iHdopManisi MPO OCBITHI KOMIIOHEHT

Buia matematrka € yHIBepCaJIbHUM 1HCTPYMEHTOM MpPHU BUBUEHHI TEXHIYHHUX
JUCIHILIIH, TOMY € OCHOBOIO JJIsi Cy4aCHOTO HayKOBO-TEXHIUHOTO MPOTPECY.

Y TexHIYHOMY BHILIOMY HaBUYaJbHOMY 3aKjadl AucuuIUiiHa «Buma
MaTeMaTHKa» Cepel IHITUX OCBITHIX KOMIIOHEHT TOKJIMKaHa CTBOPUTH 0a3y 3HaHb Ha
AKX OyAyeTbCcsl (PyHIAMEHT AJii BUBYEHHS CIELIalIbHUX IUCUUIUNIH. Meta ii He
TIJIBKW TOIIUPUTH 1 TOTIMOUTH 3HAHHS OJIep’KaHl B 3aralbHOOCBITHROMY 3aKJai, a
NEPEBECTU OJIep’KaHl 3HaHHA B NpoQeciiiHy CHPSIMOBAHICTb I  PO3B’S3aHHS
pPI3HOMAHITHUX MPHUKIAJHAX Ta HAYKOBO-TEXHIYHMX 3a/Jad y Taly3l 3HaHb
«BHUpPOOHUIITBO Ta TEXHOJIOTII».

3HaHHA, 110 OTPUMMAaHI MiJ Yac BHUBYEHHS OCBITHBOIO KOMIIOHEHTa «Buiia
MaTe€MaTuKa» CIHPUSIOTh PO3BUTKY aAHAIITUYHOIO MPOQPECIHHOTO MUCIEHHS Ta
JO3BOJISIIOTh MIATOTYBaTH (axiBUg BHILOI KBamiQikaiii, copMOBaHI KOMIIETEHIII1
SKOTO JO3BOJIIIOTH ~ BHUKOPUCTOBYBAaTH CYYacHI METOAM  JUISL O3B’ sS3aHHS
NPUKJIATHUX TUTaHb LMBUIBHOTO 3aXUCTy 1, 30KpeMa, TEXHOT€HHO-EKOJOTIYHOI
Oe3IeKH.

HaBuanpHuil KOHTEHT pO3MILIYETBCA y MEpEexKI
Internet 1o sikoro 3700yBav BHUIIOI OCBITH Ma€ JOCTYI Y
pexumi  24/7 3 OyAb-SIKOTO  KOMIT'IOTE€pa, IO
MIIKJITFOYEHUN 10 Mepexi Ta 31 cMapTQoHa 32 HABEICHUM
nocuJiaHHAM (ckanyiTe (KiaarHiTh) QR-ko).

Indopmanis npo HaAYKOBO-NIeAATOTiYHOTO(HUX) NpaniBHNUKA(IB)
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Yac Ta Micue npoBeeHHs 3aHATH 3 OCBITHHOI'0 KOMIIOHEHTA

AynmaTopHI  3aHATTS 3 OCBITHROTO KOMIIOHEHTa «Bwuima maTemaTuka»
MPOBOJATHCS ~ 3TIAHO 3 3aTBEP/PKCHUM PO3KIAIOM. EIeKTpoHHWUN  BapiaHT
pPO3KIaIy PO3MIIIY€EThCS Ha cauTi VYHiBepcuTeTy
(http://rozklad.nuczu.edu.ua/timeTable/group).

JlexuiifHi Ta TPAKTUYHI 3aHATTS TMPOBOJATHCS B AyAUTOPISX 00JIaHAHUX
HAOYHUM Ta JEMOHCTpALIMHUM 00JIaTHAHHSIM.

KoHcynprarii 3 HaBYaIbHOI JUCIHUIUIIHA MTPOBOASTHCS MPOTATOM CEMECTPY B
JHI Ta TOAWHW 3aKpIIJICHI 3a BIANOBIJHMMM BHUKIaJadamMu. B pa3i notpedbu
3100yBaya B JJ0JIaTKOBIM KOHCYJIbTAIIl1, YaC MOTOJKYETHCS 3 BUKIIAIaueM.

MeTa BUBYEHHSI OCBITHBOI'0 KOMIIOHEHTA «BuIla mMaTemMaTuKa» MOJISITaE y
O3HaMOMJICHH]1 3700yBadiB BHIIOI OCBITH 3 CyYacHUM 3MICTOM Ta METOJIaMH
MaTeMaTHKH, PO3BUTKY Yy HHUX HAyKOBOTO CBITOTJISIAY, 3a0e3MeueHHI 0a30BUMU
3HAHHSIMH, BMIHHSIMHM, HaBHYKaMH Ta  KOMIIETEHTHOCTIMH B  o0JsacTi
byHIaMEHTAIBPHUX PO3JUIIB BHUIIOI MaTeMaTUKH B 00Cs31, SIKUA HEOOXITHUUN s
OMMaHyBaHHS MPOQECIHHUMU OCBITHIMH KOMIIOHEHTaMH, JJis oOpoOku iH(opmartii,
aHaMI3y NaHUX 1 TMPUUHATTA e()EeKTUBHUX PIMICHb MPU PO3B’s3aHHI MPOdeCciHHUX
3a/1a4 y chepl TeXHOTC€HHO-EKOJIOTIYHO1 OE3MEKH!.

OcHOBHI 3aBIaHHSI BHBYCHHS OCBITHROTO KOMIIOHCHTa CHpPSIMOBaHI Ha
HaJaHHsS 3700yBadyaM BHUIOI OCBITM  (yHIAMEHTY MaTeMaTH4HOi OCBITH,
HEOOX1IHOTO ISl TOAQIBIION0 BHUBYEHHS OCBITHIX KOMIIOHEHT MPOQeciiHOro
CHpsIMyBaHHS, MPHUIICIUICHHS CIIPOMOXKHOCTI 3aCTOCOBYBATH MaTE€MaTW4YHI METOJN
JI0 PO3B’sI3aHHS MIPAKTUIHUX 3a7ad.
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Onuc oCcBITHHLOI0 KOMIIOHEHTA

HaiitmenyBanus ®dopma 3100yTTs OCBITU
MTOKa3HUKIB OYHa (JICHHA)

Craryc 0CBIiTHBOI0 KOMIIOHEHTA 000B’s13KOBa 3arajbHa
HaBuanbHuii pik 2023-2024

CemecTp I, 11

OO0csir OCBITHROTO KOMITOHEHTA .

- B kpeautax €EKTC 13,5

- KIJTBKICTh MOJTYJIIB 7

- 3arajibHa KUJIbKICTh TOQUH 405

Po3noiji yacy 3a HaBYAJIBHUM IJIAHOM:

- eKIii (ToIuH) 100

- IPAKTUYHI 3aHATTS (TOMH) 110

- CeMIHAPChK1 3aHSTTS (TOJIUH)

- 1abopaTopHi 3aHATTS (TOAMH)

- KypcoBU# NpoeKT (poboTa) (rojivH)
- 1HIIIl BUAM 3aHATH (TOJMH)

- caMocCTiiiHa po0OoTa (roIuH) 195

- IHAUBITyaIbH1 3aBJaHHS (HAYKOBO-I0CI1THE)

(roaun)

- M1JICYMKOBHI KOHTPOJIb (TudepeHIiioBaHnui HudepeniiioBanuii 3aiik,
3aJliK, 1CTIUT) Icniut

ITepeaymMoBu 1Jisi BUBYECHHS TUCUMILIIHA
ITepenyMoBOIO BUBUEHHS OCBITHHOTO KOMIIOHEHTa «Bwuia maremaTuka» €
BUBYECHHS MAaTEMATUKHU B MEKaX IIKUIBHOI MPOrpamMu

PE?.y.]ILTaTI’I HABYAHHS Ta KOMIIETEHTHOCTI 3 OCBITHHLOI'0 KOMIIOHEHTA

BignosigHno no ocBitHhoi porpamu TEXHOTI'EHHO-EKOJIOI'TYHA BE3ITEKA
BHUBYEHHS OCBITHHOI'O KOMITOHEHTA IIOBUHHO 3a0€3ME€YNUTH:
- IOCATHEHHS 3/100yBaYaMy BUINOi OCBITH TaKUX PE3yJIbTaTIB HABYAHHSI:

[IporpamHi pe3yJbTaTh HaBYAHHS 1TPH

3HaTH cyd4acHi Teopli, NIAXOAW, HPUHLMIKN EKOJIOT14YHOI I1PO1
MOMITUKY, (YHIAMEHTAIbHI TOJOXKEHHs 3 O10JI0Til, XiMii,
Gb13uKH, MaTeMaTUKH, 010TEXHOJIOTIT Ta (HaxOBUX 1 IPUKIATHUX
IH)KCHEPHO-TEXHOJIOTIYHUX JUCIMIUTIH JII1 MOJCIIIOBaHHS Ta
BUPIMIEHHST ~ KOHKPETHHX  TMPUPOJO3aXUCHUX  3a7ad Y
BUpOOHMYIN chepi

- (hopmyBaHHs y 3100yBayiB BUIIOi OCBITH HACTYIHUX KOMIETEHTHOCTEM:

[IporpamMHi KOMIIETEHTHOCTI (3arajibHi Ta mpodeciiiHi) 3K, [IK
3naTHICTh 10 aOCTPaKTHOTO Ta AaHAJIITUYHOTO MUCJICHHS, 3KO01
y3arajbHEeHb, aHATI3Y T4 CUHTE3Y
3HaHHS 1 KpUTHYHE PO3YMIHHS MpeaMeTHoi obmacti Ta 3K02

npodeciitHol MisITBHOCTI




IIporpama ocBiTHHOr0 KOMIIOHEHTA

TemMH 0CBITHBOI0 KOMIIOHEHTA!

3MICTOBHUII MOJIYJIb 1. EJEMEHTHU JIIHIMHOI 1 BEKTOPHOI]
AJITEBPU TA AHAJIITUYHOI TEOMETPIL

Tema 1. EnemenTu JiHIAHOI anreOpu.

Marpuii, TAMH MaTpuilb, apudMETHYH] oOIlepalii HaJ MAaTPUILIMHU, iX
BJIACTUBOCTI. BU3HAYHMKM KBaJgpaTHUX MaTpHllb, iX BIJIACTUBOCTI Ta CIOCOOU
oOuncnenHs. CuctemMu TiHIHHUX anreOpaiyHuX piBHSAHB, METOIH iX PO3B’A3aHHS.

Tewma 2. EnemenTn BekTOpHOI anreOpu.

BexTtopu: ocHoOBHI o3HaueHHs. JIiHiMHI omepamii Hax Bekropamu. JliHilHA
HE3aJIeKHICTh BEKTOPIB, MOHATTS mpo Oasuc. Hampsmui kocunycu. CKansipHHIA,
BEKTOPHMIA 1 MillIaHUI TOOYTKH BEKTOPIB: O3HAYEHHS Ta BiacTuBOCTI. KomiHeapHicTh
1 KOMIUIaHAPHICTh BEKTOPIB.

Tema 3. EnneMeHTH aHaJIITUYHOT T€OMETPIi.

Metoau aHaniTUYHOT TeoMeTpii. PIBHSHHS npsiMOi JTiHIT Ha IUIOIIMHI: 3arajbHe,
y BIApi3Kax, 3 KYTOBUM KO€(]II[I€EHTOM, PIBHSHHA NPsIMOi 3a JBOMa TOYKAMH.
B3aemHe po3ranryBaHHS NpsSMHUX 1 TOYOK Ha IUIONIMHI. BiacTaHe BiJ TOYKH IO
npsMOi. YMOBH NEPICHAUKYIISIPHOCTI Ta MapaieabHOCTI npaMux. KyT MK MpsSMUMH.
KpuBi apyroro mopsiaky: endinc, rimep6osia, mapaboia, iX KaHOHIYHI pPIBHSHHA,
dbokanpHO-TUpeKTOpiasibHI BiacTuBocTi. KP-1.

3MICTOBHUI MOJYJIb 2. BCTVYII JO MATEMATHUYHOI'O AHAJII3Y.
JIMOEPEHIIAJIPHE YACJIEHHS ®YHKIIN OHIET SMIHHOI.

Tema 4. BeTyn 10 MareMaTU4HOTO aHami3y.

OyHKIlS OJHIE] 3MIHHOI: O3HAYEHHS, CMOCOOWM 3aBAaHHS, BJIACTHUBOCTI,
kinacudikamig ¢ynkuiil. Ornsg eneMeHTapHuxX (yHKIINA 1 ix rpagikis. Ob6nactb
BU3HAUYeHHS (QyHKUII. ['paHuns QyHKIT B TOUll 1 HA HECKIHUEHHOCTI. Teopemu npo
rpanuii. OgHOOIYHI TpaHUIl, YMOBU ICHyBaHHs rpaHull. HeckiHuyeHHO Mami Ta
HECKIHYEHHO BEJIMKI BETMYMHH, 3B'SI30K MK HUMHU. TeopeMu npo HECKIHUEHHO Malli
BenuunHU. Teopemu mpo rpanuil cymu, 1o0yTKy, yacTku ¢yHkuii. [lepma 1 npyra
yy0B1 rpanuili. Yucno e, Hatypansuuii morapudm. [TopiBHIHHS HECKIHUEHHO MaJIMX
1 HECKIHYEHHO BEJIMKMX BeIWYMH. EKBIBaJICHTHI HECKIHUYEHHO MaJjll BEIMYHHH, iX
BJIACTUBOCTI; TEOpeMa IMpo 3aMiHy BEJIMYHMH €KBIBaJICHTHUMH. HemepepBHICTh
dbyHKIIi B TOYIl 1 HA 1HTEpBadi, O3HAYeHHs. TeopeMu TpPO HeEmepepBHI (PYHKIIII.
BnactuBocti HenepepBHUX (yHKIIH. Knacudikaiiiss TOHOK po3pUBy

Tewma 5. Jlnq)epeHuianLHe YHCIIEHHA byHKLIA OgHIET 3MiHHo'1'
3micT. [lpaBuna nudepenuiroBanus. Iloxigi eHeMeHTapHI/IX ¢ynkuii. Iloxigna
ckianenoi Qyskiii. IMoxigHi 1 audepeHUiaii BUIIMX MOPSIKIB. 3aCTOCYBaHHS
nudepenuiana y HaOmmkeHuX oOuuciaeHHsX. OCHOBHI TeopeMHU AU(PEPEeHIIATbHOIO
yucieHds teopemu Depma, Pomns, Jlarpamxka, Komr. Ilpaswno Jlomitams oo
pPO3KpUTTS HeBU3HaUeHOCTer BUrisiay 0/0, oo/oo.

Tema 6. Jocnimkenns QyHKLINA O/1HIET 3MIHHOT.

JlokanpHi exkctpemymu (ynkuii. HeoOxigHa 1 JocTaTHi ymMoBa 1CHYBaHHS
excTpemymy GyHKINI. BuzHaueHHs mpoMDKKIB MOHOTOHHOCTI ¢dyHKIii. Hai6inbre 1
HaliMeHIle 3HadeHHs (QyHKUIi Ha iHTepBaii. OMyKIOCTI KPUBOi 1 TOYKU NEPETHHY.



ACUMIITOTH: O3HAYEHHS, BEPTUKAJIbHI ACHUMITOTH, MOXWIl Ta TOPU30HTAJbHI
acuMmntoTd. OCHOBHI BJIacTUBOCTI rpadika (yHKINI. 3arajbHa cxema JOCIIIKEHHS
dbyHKIIiT Ta modyoBa ii rpadika. KP-2.

3MICTOBHUM MOJAYJb 3. HEBU3HAUEHUU TA BU3HAUYEHMUU
[HTETPAJIN.

Tema 7. HeBu3HaueHM iHTETpaJl.

[ToHSATTS IEpBICHOT Ta HEBU3HAYEHOTO 1IHTETpaia. BiiacTHBOCTI HEBU3HAYEHOTO
iHTerpasia. OcHOBHa TaOmUIl HEBH3HA4YeHUX 1HTerpaiiB. OCHOBHI MeTOAU
OOYHMCIICHHS BU3HAYCHUX 1HTErPaJiB: METO]] 3aMiHM 3MIHHOI 200 ITiICTAHOBKH, METO/T
IHTErpyBaHHS 4YacTHHAMHM Yy BH3HAuU€HOMY iHTerpami. I[uTerpyBaHHs apoOOBO-
parioHadbHUX (PYHKIIIH, TEeIKUX BHUJIIB ippallioHaJIbHUX BUPa3iB, TPUTOHOMETPUIHHUX
¢dbyHKIi#. YHIBepcanbHa MMiJCTaHOBKA.

Tema 8. BuzHaueHuii iHTerpai.

Busznauenuit inTerpai, o3HaueHHs. Y MOBHU 1CHYBAaHHSI BU3HAUEHOTO 1HTErpara.
Busnayenuii iHTerpan, WOro reoMeTpUYHHUNA Ta MEXaHIYHUN 3MicT. BractuBocti
BU3HaueHoro iHterpasia. @Popmyna Hprorona-JleiOnina. OcHOBHI ~ MeTOAM
0OYHCIICHHs] BU3HAYEHUX 1HTETpaIiB: METOJI 3aMIHHM 3MIHHOI 200 IMiICTAaHOBKH, METO/T
IHTETpYBaHHS YaCTMHAMHM y BU3HAUYEHOMY I1HTErpaji. 3aCTOCYBaHHS BHU3HAYEHOIO
1HTEerpaa a0 3ajaa4y reomerpii Ta ¢izuku. HesnacHi interpamu. KP-3.

3MICTOBHUI MOJIYJIb 4. ®VHKIIII KUIBKOX 3MIHHUX. ®YHKIIISA
KOMIUIEKCHOI 3MIHHOLI.

Tema 9. ludepenuianbHe YucaeHHs (PYHKIIN KUTbKOX 3MIHHHX.

[TonsaTTs QyHKUII KUIBKOX 3MIHHUX. DYHKIIA ABOX 3MIHHMX Ta il 00JacThb
BU3HaueHHs. YacTuHHI mnoxigHi. ['eoMeTpuyHUN 3MICT YACTUHHUX MOXIAHUX
nepmoro nopsiaky. I'pamient @yskumii. Iloxinna 3a HanpsimkoM. Judepeniian
¢bynkuii. [ToBauit audepenmian yHkuii Kiabkox 3MiHHMX. JIOKanbHI eKcTpeMymu
dbyHkuii KiTpKoX 3MiHHMX. HeoOXimHi 1 JHOCTaTHI YMOBHU ICHYBaHHS EKCTPEMYMY
(GyHKIT TBOX 3MIHHUX.

Tema 10. [nrerpyBanss GyHKIIIH KITBKOX 3MIHHUX.

[TonsarTs moaBitiHOTO iHTerpana. OOUYKCIeHHS MOABIMHUX IHTETpaliB MIITXOM
nepexoay N0 nmoBropHoro. KpuBoiHiifHi iHTerpanu 1-ro ta 2-ro poay: O3Ha4Y€HHS,
BJIACTUBOCTI, OOYMCIICHHS. 3aCTOCYBaHHSI MOJBIMHUX Ta KPHUBOJIHIMHUX 1HTErpajiiB
JI0 PO3B’sA3aHHS 33]1a4 reoMeTpii Ta (Pi3UKH.

Tema 11. OyHKIIISI KOMITIEKCHOT 3MIHHO.

[ToHsATTS mNpPO KOMIUIEKCHI uyHucna. AnreOpaiyHa, TPUTOHOMETPUYHA Ta
MOKa3HUKOBA (JOpMU 3aIKCy, TEOMETPUYHA IHTEPIPETaLlisi KOMIUIEKCHOTO yucia. Jlii
3 KOMIUIEKCHUMHU YHCIIaMH B aireOpaiuHiid, TPUTOHOMETPUYHIA Ta MOKA3HUKOBIH
dbopmax. KP-4.

3MICTOBHUI MOJIYJIb 5. 3BUYANHI JUDEPEHIIAJIBHI PIBHSIHHA
TA OIEPALIIMHE YMCJIEHHS.

Tewma 12. Jludepeniianbai piBHIHHS 1-T0 MOPSIKY.

3Buyaiiai audepeHianpal piBHAHHA 1-ro mopsaky ([P 1-ro mopsaky):
OCHOBHI O3HauY€HHs, MOCTaHOBKA 3a7aui Ko, Teopema 110710 iCHyBaHHS 1 € JMHOCTI
pO3B’sI3Ky, TeoMeTpuyHa  iHTepnpertamis.  JludepeHmianpHi  pIBHAHHSI 3
BITOKPEMJTIOBAHUMHU 3MIHHHUMH, METOAM iX pO3B’si3aHHSA. OgHOpIAHI PiBHSAHHA 1-TO



NOPSAIKY: O3HAUYEHHs, METOA po3B’si3aHHs. JIiHINAHI pIBHAHHA 1-TO MOPSIKY:
O3HaueHHs, MeToJl bepHysti, MeToa Bapiallii AOBUIBHOI cTanoi (Meton Jlarpanxka).
MogentoBanHsT Ta  BUpPINICHHS NPHUPOMO3aXMCHUX  3aJad  HA  MPHUKIAdi
nudepeHIiaaTbHUX PIBHIHB.

Tema 13. JludepenitianbHi piBHIHHS 2-TO TOPSIIKY.

3BuyaiiHi AudepeHiianbil PIBHAHHA 2-TO MOPSAKY: OCHOBHI O3HA4YEeHHS,
nmoctaHoBka 3agadi Komni, Teopema 11010 ICHYBaHHS 1 €IUHOCTI PO3B’SI3KY,
reoMeTpuyHa iHTeprnperamis. JudepeHuiaabHi piBHAHHSA 2-TO TMOPSAKY, IO
NPUITYCKAIOTh 3HWKEHHS TOPSAJKY: TUIM IIMX PIBHSIHb, METOAU iX pO3B’SI3aHHA.
JliniitHi omHopiaHi AudepeHmianbHl piBHAHHSA 2-ro nopsaaky (JIOJP) 31 cramumu
KoedillieHTaMH: O3HAYCHHS, XapaKTepucTWyHe piBHSAHHA, po3B’sizku JIOJIP.
Po3B’si3aHHs NHIKHUX HEOJHOPIAHMX AUQEpeHIiaIbHUX PIBHSAHb 2-TO MOPSAAKY 31
crauMu  KoedillieHTaMi Ta MpaBor dYacTuHOw BuDiay f(X)=P,(x)e” ta
f (X) =M cosawx+ Nsinwx.

Tema 14. Onepartiiiine YnuCICHHS.

IleperBopennst Jlarutaca. IloHATTss opuriHanza 1 Horo 3o00paxeHHS 3a
JlarutacoMm, ¢ynkiis Xesicaiina. 300pakeHHs OCHOBHUX e€JeMEHTapHHUX (YHKIIIH,
TaONUIsl OpUTiHANIB-300pakeHb. BrmactuBocti meperBopeHHst Jlarumaca. Ilpsama 1
oOepHEHa 3ajadl ONEpalifHOrO 4YHUCIEHHSA. MeEToAM 3HAXOJKEHHS 300pa’keHb
HAWTIPOCTINIMX OPUTIHAJIB. 3aCTOCYBaHHS OMEPAIIITHOTO YHCIICHHS J0 PO3B’S3aHHSA
nudepeHiiaabHuX piBHsIHL. KP-5.

3MICTOBHUI MOJYJIb 6. PSIJIN.

Tema 15. Hucnosi psau

Yucnosi psiau. OCHOBHI O3HAUYEHHS:YMCIIOBOTO PsNly, 3arajJbHUN 4JieH Py,
YacTUHHA cyma, 301KHUHN (PO301KHUI) AL, 3aJUIIOK psiay. I'eoMeTpuyHa mporpecis,
il cyma. OCHOBHI BJIaCTUBOCTI 301KHMX psAniB. HeoOxigHa ymoBa 301KHOCTI psy
(moctatHs ymoBa po30DKHOCTi). ['apmoHiitHuiM psia. JloctaTHi o3HaKu 301KHOCTI
YUCJIOBUX PAJIB 13 1OAATHUMHU WieHamMu. [lopiBHAHHS psAJIB 3 JOJAATHUMHU YJICHAMM.
[lepmia Ta npyra (rpaHu4YHa) O3HAKU MOPIBHSHHS. YMOBa 301’KHOCTI y3arajJbHEHOTO
rapMoHiuyHOTO psny. O3naka JlamamOepa, panukanbHa 1 1HTErpajgbHa o3Haka Korri.
OCHOBHI MOHATTS TPO 3HAKO3MIHHI psau. AOCOIIOTHA Ta yMOBHa 30DKHICTDH
3HAKO3MIHHOTO psny. JlocTaTHs ymoBa 301KHOCTI 3HAKO3MIHHHMX psAiB. O3HauEHHSA
3HaKomouYepekHoro psay. O3naka (teopema) JleitOnima. OiliHKa 3aJIHIIKY
3HAKOTIOUEPEIKHOTO PsiAy. BracTuBOCTI aOCOMOTHO Ta YMOBHO 301KHUX PS/IIB.

Tema 16. ®yHKITIOHATIBHI PSIU

OCHOBHI TOHSATTS, IO MOB’s3aHl 13 (PyHKIIOHAIBHUM psAgoM. OCHOBHI
MOHSATTSI, IO TIOB’s13aH1 3 CTEMEHEeBUM psiioM. Teopema Abeinss. BuznauenHs pasaiycy
Ta o0JjacTi 30DKHOCTI CTENEHEBOTO psiay. BiacTuBocTi cremeHeBUX psiaiB. Psau
Teitnopa 1 Maknopena. Po3BuHeHHs enemeHTapHuxX GyHKUiii B psang Teitnopa.
OCHOBHI 3aCTOCYBaHHS.

Tema 17. Pagu @yp’e

OpToroHajibHi CUCTEMHU TpUTOHOMETpUUHUX (yHKIIH. Pan dyp’e ta iforo
koedimienTu. Po3sunenns pyunkmii y psg @yp’e. KP-6.



3MICTOBHUI MOJYJIb 7. EJIEMEHTU TEOPIT UMOBIPHOCTEN TA
MATEMATHUYHOI CTATUCTHUKU

Tema 18. EnemenTu Teopii iMoBipHOCTEH

Beryn no teopii #iMoBipHOCTEH. EneMeHTH KOMOIHATOPHUKY: TIPABHIIO CYMH Ta
n00yTKy; KoMOiHaIlli, pO3MIIIEHHS Ta TMEpPecTaHOBKM 0e3 IOBTOPEHbh Ta 3
MOBTOpPEHHsAMH. BumankoBa mojisa, kimacudikaiis mnoai. Yacrora Ta BigHOCHA
yacToTa BHUMNaAkoBoi monii. CraTUCTUYHE TMOHATTS #MoBipHOCTI. Kiacuune
O3HaueHHs1 WMOBIpHOCTI. BiactuBocTi iiMoBipHOCTI mofii. ['eomeTpuyHe O3HAYEHHS
nmoBipHOCTl. besmnocepenniit minpaxyHok HMmoBipHOcTeil. [lii Hamg momisMu.
BrnactuBocTi momaBaHHSA 1 MHOXKEHHA moAii. TeopemMu aofaBaHHS HMOBipHOCTEH
HecyMicHuX nofii. [loBua rpyna noziit. Cyma HMOBIPHOCTEH, 110 YTBOPIOIOTH TIOBHY
rpyny nonid. YMoBHa iimMoBipHicTh. Teopema MHOeHHs iiMoBipHOCTEe. HezanexHi
noaii. TeopeMa MHOXEHHSI HE3aJIeXKHHUX MOAIM. TeopeMHu n0JaBaHHS WMOBIPHOCTEH
cymicHux mnofii. dopmyna moBHOI imoBipHOCTI. Popmynu baiteca. IloBTopHI
He3anexHl BurnpoOyBanHa. Popmyna bepnymni. HaltimoBipHime uucio. @opmyna
[Tyaccona. JlokanbHa 1 iHTerpaibHa popmynu Myaspa-Jlamiaca.

BunankoBi BenmuuuHM, iX Kiacudikailis. 3aKOHH PO3MOAUTY JTUCKPETHOI
BUIAJIKOBOI BEJIIMYMHU: TaONHISI — psAd  PO3MOJLTY, OaraTOKyTHHK PO3MOJLITY
WMOBIpHOCTEM, (QYHKIlIA pO3MOALTY HMOBIPHOCTEH, iX BiactuBocTi. HemepepsHi
BUIMAJIKOBl BEMWYMHHU: (YHKIIS 1 OUIBHICTG PO3MOAUTY WMOBIPHOCTEH, iX
BJIAaCTUBOCTI. (OCHOBHI YHCIIOBI XAapAaKTEPUCTUKH BUNAJAKOBUX BEJIMYUH, IX
BJIAacTUBOCTI. OCHOBHI PO3MOJIIM BUMAJAKOBUX BEJIWYMH:O1HOMIAIBHUNA PO3MOILT,
posnoaut  IlyaccoHa, TE€OMETpUYHHMII  PO3MOALI,  PIBHOMIPHHM  PO3MOJILI,
MOKAa3HUKOBUM PO3MOJAUI, IX YHUCIOBl XapakrepucTtuku. HopmanbHMIl 3aKoH
pO3MOiTy: O3HaYeHHs, KpuBa ['aycca, cTaHOapTHUN PO3MOALI, HOPMOBaHA KPHBA,
¢bynkuis Jlannaca, iMOBIpHICTD BiiydeHHs BB B 3amanuii iHTepBa, «IpaBUiio TPhOX
curm». Posmopinu neskux BUMAJAKOBUX BEJIMYMH, IO SBJISIIOTH CO00K0 (PyHKITT
HOPMAJIbHUX BEJTUYHH.

Tema 19. EneMeHTH MaTEMaTHYHOI CTATUCTUKH

3amaui  MareMaTuyHOi CTaTHUCTHKUA. (OCHOBHI TOHSATTS MaTeMaTUYHOI
cTaTUCTUKU. CTaTUCTUYHUN po3MoAia BUOIpkH. EmmipuyHa ¢yHKIIS poO3IMOIiTY.
[Tomiron 1 ricrorpama. OCHOBHI YHCIIOBI XapaKTEPUCTHKH BaplaliiHOTO psay:
cepenHe apudMETHIHE, HOTO BIACTHUBOCTI; MeJiaHa, MOJa, po3Max, JUcCIepcis Ta ii
BJIACTUBOCTI, CEpE/IHE KBAJApPAaTUYHE BIJXWICHHS, KOE(ILIEHT Bapialii, MOYaTKOBI 1
IEHTPpaJbHI MOMEHTH; KoedilieHTH acuMeTpli 1 excuecy. [IoHATTS TOUKOBOT OLIIHKH
napamerpa posnojauty. OCHOBHI BHUMOTH JO TOYKOBUX OIIIHOK, METOIU iX
3HaxXo/KeHHs. OUIHKY MapamMeTpiB reHepabHOi CyKynHocTi. HaaiiHICTh 1 JoBipunid
iHTepBai. [HTEepBanbHI OLIHKK MapaMmeTpiB HOpMalbHOrO po3noairy. BuOipkowuii
METO/I Ta MOTO 3aCTOCYBAHHS /ISl aHATI3Y MPUPOTO3aXUCHHUX 3a7ad.

OCHOBHI MOHATTS MPO CTATUCTUYHI TimoTe3u. [loxubkM meprioro Ta apyroro
pony. Kputuuna obGnacte Ta KpuTHYHI TOYKKA. CTAaTUCTUYHI METOIM TEPEBIPKU
cTaTUCTHYHMUX Tinote3. llepeBipka rimoTe3w MO0 3aKoHY posmnoaury. Kpurepii
sromu. Kpurepiit sromu y° — Ilipcona. IlepeBipka TrimoTe3 IOAO YHCIOBHX
napameTpiB. CTaTUCTUYHI METOAM MEPEBIPKH T1MOTE3 1010 PIBHOCTI AUCTIEPCIH JBOX
cykynHocTed. CTaTUCTUYHI METOAM TEePEBIPKHU TIMOTE3 1010 MOPIBHIHHS CEPEeIHIX



JBOX CYKYITHOCTEH.
OOrpyHTYBaHHS 337141 TOCIIDKEHHS Y3ro/pKeHuX 3MiH. Kopensiiiitna

3aJIe)KHICTh IBOX BUMAAKOBUX BeTnunH. OyHKITIOHATBHA, CTATHCTUYHA 1
KopeJsiiHa 3anexHocti. Koedimient kopensmii [lipcona. Kopensiiitna Tabmuris.
Kopensmiitna matputis. JliHiiHa perpecis. BiamykanHs napamMeTpiB NpsaMoi JiHi1
cepeaHbOKBaApaTU4HO1 perpecii. KP-7

Po3nogis aucuuinuiinm y roauHax 3a ¢gopmMmaMu oprasizauii 0CBIiTHbOI0
npouecy Ta BUIAMH HABYAIbHUX 3aHATH!

QOuna (nenna) gopma
Kinexicte rogua
Ha3zBu moayiB i y TOMY 9HCITi
TeM YChOTO JeKIii Hpé.lKTI/I‘lHi. 1abopaTopHi | caMOCTiiiHa | MOAYJIbHA
(cemiHapchKi) 3aHATTS pobota KOHTPOJIbHA
3aHATTS pobota
I-ii cemecTp

3MICTOBHUU MOJYJIb 1.
EJIEMEHTH JIIHIMHOI I BEKTOPHOI AJITEBPU TA AHAJIITUYHOI TEOMETPII

Temal. = Enementn | g 6 6 11

JiHIHHOT anreOpu

Tema 2. ) Enxementu 16 4 4 8

BEKTOPHOI aredpu

Tema 3. Enxementu

AHATITUYHO]I 21 4 2 11 2
reomeTpii

Pa3om 3a moayJiem 1 60 14 14 0 30 2

3MICTOBHUU MOJYJIb 2. BCTYII IO MATEMATUYHOT'O AHAJII3Y.
JIU®EPEHITIAJILHE YMCJIEHHS ®YHKLIN OJHICT 3MIHHOT

Tema4. Beryn no
MaTeMaTHYHOTO 15 4 4 7
aHaII3y

Tema 5.
JudepenuianbHe
YyuClieHHs  (QyHKIIN
OJIHI€1 3MIHHO1

27 6 8 13

Tema 6.

JocmimkeHHs
byHKIII OJIHIET
3MIHHOL

18 4 6 8 2

Pa3om 3a moaysem 2 60 14 16 0 28 2

3MICTOBHUU MOJIVJIb 3. HEBU3HAUYEHUI TA BUSHAUEHHWI IHTETPAJIN

Tema 7.

HeBuznauenuit 26 8 8 10

1HTerpasn

TeMa 8. Buznauenuit 19 4 4 9 2
iHTErpa

Pa3om 3a MmoayJiem 3 45 12 12 0 19 2

I1-ii cemecTp




3MICTOBHUM MOJYJIb 4.

®YHKIIS KUIBKOX 3MIHHUX. ®YHKIIISI. KOMIUIEKCHOI 3MIHHOI

Tema 9.
Hudepenuianbae 5 16 4 4 8
YUCICHHSA  (QYHKLIN
KUIBKOX 3MIHHUX
Tewma 10.
IHTerYPaHH}I . 19 6 4 9
byHKIiI KUIBKOX
3MIHHUX
Tewall.  Qymiuis |5 | 6 7 2
KOMIUIEKCHOI 3MiHHO]
Pa3om 3a moayJiem 4 50 12 12 0 24 2
3MICTOBHUU MOJVIJIb 5. 3BUYAMHI JAUDOEPEHIIIAJIbHI PIBHAHHA
Tema 12.
HudepenuianbHi 17 4 9 11
PIBHSIHHS 1-ro
HOPSIIIKY.
Tema 13.
HudepenuianbHi 23 6 6 11
PIBHSIHHS 2-ro
HOPSIIIKY.
Tema 14. Onepariiine 27 6 6 13 5
YHCIICHHSL.
Pa3om 3a moaysem 5 67 16 14 0 35 2
3MICTOBHUU MOJYJIb 6. PN
Tema 15. Uwucnosi 15 4 4 7
psiiu
Tewa 16. 15 | 4 4 7
DyYHKIIOHATBHI PSIH
Tema 17. Panu @yp’e 8 2 4 2
Pa3om 3a moaysiem 6 38 10 8 0 18 2
3MICTOBHUM MOJTYJIb 7.
TEOPISI UMOBIPHOCTEN TA MATEMATUYHA CTATUCTHUKA
TeMgnlv& EJ‘IGMGH”EI/I 16 14 10 29
Teopii KIMOBIpHOCTEH
Tema 19. Enementn
MaTeMaTUYHOI 39 8 10 19 2
CTaTUCTHKH
Pa3om 3a moaysiem 7 85 22 20 41 2
Pa3zom 405 100 96 195 14
Temu NPaAaKTUIHHUX 3aHATH
No KimbkicThb
HazBa temu
3/ TOJIUH
1. Marpuiii, J1ii HaJi MATPUIISIMHU. 2
2. OO0unciaeHHs BU3HAYHUKIB 2-TO Ta 3- ro MopsiIKiB 2
3. Po3B’s13aHHS cucTeM JMHIWHUX anreOpaidyHuX piBHSHb. 2




4, JIiniitH1 onepariii 3 BekTopaMu. CKaJlIpHUM T00yTOK ABOX 2
BEKTOPIB
5. Bekropuuii Ta Minmanuii JOOyTKH BEKTOPIB. 2
6. [Ipsima Ha TUTOIIKHI. 2
7. KpuBi apyroro nopsijaky. 2
8. KontponbHa poboTa 3a moaynem 1. 2
9. I'panunst pyHKIT O/THIET 3MIHHOT. 2
10. | I'panuns GyHKIii 0/1HI€T 3MIHHOI. 2
11. | TloxigHa GyHKIIT OHIET 3MIHHOT 2
12. | TloxigHa QyHKIT 0HI€T 3MIHHOT 2
13. | TloxigHa dyHKIIT OHIET 3MIHHOT 2
14. | dudepenmian ¢pyHkuii oguiel 3MiHHOI. OOUMCIECHHS TPaHUILIb 3 2
BUKOPHCTAaHHSAM npaBmia Jlomirans
15. | Jocmimkenus QyHKIIH 0 H1€T 3MIHHO1 2
16. | HocmimkenHs GyHKIIM OAHIET 3MIHHOI. 2
17. | KonTposbHa poOoTa 3a MOJIyJIeM 2 2
18. | HeBusnaueHwuii inTerpa. 2
19. | OcHOBHI METOIM IHTETPYBaHHSI. 2
20. | IarerpyBanHs ApoOOBO-paIliOHATIEHUX BUPA3iB. 2
21. | IaTerpyBaHHs TPUTOHOMETPUYHHX Ta ippamioHaTbHUX QYHKITIN 2
22. | Buznauenuit inTerpai. 2
23. | HeBnacHi iHTerpaiu. 2
24. | KontposbHa poboTa 3a Mogysem 3 2
25. | OyHKIii KiTbKOX 3MIHHAX. 3HAXO0/DKCHHSI YACTUHHUX TOX1THUX. 2
26. | JloxanbHi ekcTpeMymu (yHKIIIT JBOX 3MIHHHUX. 2
27. | IlonBiiiHi iHTErpam. 2
28. | 3acTocyBaHHS MOJIBIMHUX 1 KPUBOJIHIMHUX THTErpasiB 2
29. | JIii 3 KOMIUICKCHUMH YUCJIaMHU. 2
30. | Hii 3 komruiekcHuMU yrciamu. KopiHb 1 cTeniHb KOMIUIEKCHOTO 2
qrcla.
31. | KonrpomnbHa poboTa 3a Mogysem 4 2
32. | JudepentianbHi piBHIHHS 3 BiTOKPEMIIOBAHUMHU 3MIHHUMHU. 2
MopentoBaHHS Ta BUPIIICHHS IPUPOTO3aXUCHUX 3a]1a4 Ha
npuKiIaal J1udepeHiiagbHuX pIBHSIHb
33. | InrerpyBanns nudepeHiiaTbHUX PIBHSHD TUISIXOM 3HIKCHHS 2
MTOPSIIIKY.
34. | JliniiiHi ogHOPIAHI AUdEepeHINaIbHI PIBHIHHS 31 CTAIMMHU 2
koedimienTamu. JliniitHI HEOqHOPITHI TUdEpEeHITIaTbHI PIBHIHHS
31 CTAJIMMU KOE(]IIIEHTAMH Ta CHEIIAIbHOIO MPAaBOI0 YaCTUHOIO
35. | JliHiiiH1 HEOAHOPIAHI AU(EpEeHITIaNbHI PIBHIHHS 31 CTAIMMU 2
Koe(DilIEHTAMH Ta CNEIAJIBHOIO MPABOIO0 YACTUHOIO
36. | BimmykyBaHHs 300paxeHb 3a JOMOMOTI'OI0 NepeTBopeHs Jlamaca. 2
37. | BuznauenHs opuriHany 3a 300paxeHHSIM. 2
38. | Po3B’si3aHHa qudepeHuiagbHiX PiBHSHB ONEpaliifHIM METOIOM. 2




39. | KontponbpHa poOoTa 3a MOJIyJIEM 5. 2
40. | 3HakomoAaTHI PSAIU 2
41. | 3HaKO3MIHHI psJIU 2
42. | Pagiyc 301KHOCTI CTENICHEBUX PSIJIIB 2
43. | 3acrocyBaHHSA Psi/IiB Y HAOJMKEHUX O0UHCICHHSIX 2
44. | KonrtposbHa poboTa 3a MOAYJIEM 6 2
45. | Enementu koMOiHatopuku. OOUMCIeHHs HMOBIPHOCTEH 2
46. | Teopemu q0/1aBaHHS Ta MHOKCHHSI HMOBIPHOCTEH, X HACIIIKH 2
47. | BunagakoBi BeJIUYMHH, 3aKOHU PO3IMOALITY TUCKPETHUX Ta 2
HENEePEPBHUX BUIMAJIKOBUX BEJIIMYUH
48. | YucnoBi XapaKTepUCTUKU AUCKPETHUX Ta HEMEPEPBHUX 2
BHITAJIKOBUX BEJTMIUH
49. | OcHOBHI 3aKOHH PO3MO/ILTY BUMIAIKOBUX BenuarH. HopManpHwMiA 2
3aKOH.
50. | BubOipkoBuii MeTom Ta WOro 3acTOCyBaHHSA IS aHATI3y 2
IPUPOA03aXUCHUX 3a]1ay.
51. | ToukoBI Ta iIHTEPBaAIbHI OLIIHKU APAMETPIB PO3MOALTY 2
52. | I'imote3u Mpo CepenHe 1 TUCTIEPCIto 2
53. | Kpurepii 3rogu 2
54. | KopensmiifHuit 3B’ 130K MK BUITAIKOBUMH BETUYMHAMU 2
55. | KontposnbHa poboTa 3a Moysiem 7 2
Pazom 110

@®opMH Ta METOAH HABYAHHS | BUKJIAJAHHS

BuB4eHHS OCBITHROTO KOMIIOHEHTA PEai3yeThCsl B TaKUX (popMax: HaBYAIbHI
3aHSTTS 32 BUJAMU, KOHCYJIbTaIll1, KOHTPOJIbHI 3aX0/I, CAMOCTIiitHa po0OoTa.

- METOJIM HaBUaHHS 3a JHKepeJlaMy HaOyTTs 3HaHb: CJIOBECHI METOJIM HaBUYaHHS
(;lekIisi, po3’sICHEHHS, JUCKYCisf); HAO4YHI METOAM HaBuyaHHA (UTIOCTpallis,
CIIOCTEPEKEHHS); TPAKTUYHI METO/IM HaBUaHHSA (IPAKTUYHI 3aBJIaHHS, TOCIIIKEHHS);

- METOAM HaBYaHHS 3a XapaKTepoM JIOTIKM TMI3HAHHA: aHaJITUYHUM,
CUHTCTUYHUM, IHTYKTUBHHH, e TYKTUBHUM, TPATyKTUBHU;

- METOJIY HAaBYaHHA 32 PIBHEM CaMOCTIHHOI PO3YMOBOI IISJIBHOCTI THX, XTO
HABYAETHCS: MPOOJIEMHUIN BUKJIA/, YaCTKOBO-TIOIITYKOBUM, JOCITHUIIbKUI;

- 1HHOBaIliiHI METOAM HaBYaHHA: poOOTa 3 HABUYAJIBLHO-METOIUYHOIO
JITEpaTyporo; HaBYaHHS 3 BUKOPHUCTAHHAM TEXHIYHUX pECypciB (BIAKpPHUTa OCBITa
gyepes3 colialibHI MEepexkKi Ta BeO-pecypcH); IHTEpaKTUBHI METOAM; METOIU OpraHizarii
HABYAJIBHOTO MPOIIECy, 0 GopMyIOTh corfiayibHi HaBuuku-SOftsKills;

- caMocCTiiiHa poOoTa.

OuiHIOBaHHS OCBITHIX JIOCSAITHEHb 3/100yBaviB BUIIIOI OCBITH

3aco0u ouiHIOBaHHS

3acob6aMu OIIHIOBaHHS Ta METOAAMH JIEMOHCTPYBAHHSI PE3yJIbTAaTiB HaBUYaHHS
€: YCHI BIJMOBIJI HA JEKIIHHUX 1 MPAKTUYHUX 3aHSATTSAX, BUKOHAHHS MPAKTHIHHUX
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3aBJlaHb, KOHTPOJILHUX Ta CAaMOCTIMHUX po0IT; AudepeHiiioBaHuM 3aTiK, ICIIUT.

Kpurepii oninHioBanusa (1eHHa ¢gopmMa HaBYAHHA)
OuiHioBaHHS PIBHA  OCBITHIX JOCSATHEHb 3/100yBayiB 3a  OCBITHIMHU
KOMIIOHEHTaMH, 301MCHIOEThCA 3a 100-0aIbHOO IIKAJIOKO.

®opMH NOTOYHOT0 TA MiICYMKOBOI0 KOHTPOJIIO

[ToTounuii  KOHTPOJIb  TPOBOAUTHCA y  ¢dopmi  (GPOHTATBLHOTO  Ta
1HIMBITyaJIbHOTO OMUTYBAHHS ITi]T YaC HaBYaJIbHUX 3aHATHh Ta BUKOHAHHS MHUCHMOBHX
3aBJaHb HA TMPAKTHUYHUX 3AHATTAX, IMJ 9aC CAMOCTIMHOI MIATOTOBKH, a TaKOXK Y
dbopmi MOIYJIBHOI KOHTPOJIBHOI pPOOOTH, SIKa BUKOHYETHCS 3M00yBavyaMyd BUIIO]
OCBITH B MMUCHMOBIH (opMi.

[limcymMKOBHIA KOHTPOJIb MPOBOJIUTHCA Y (opMi TU(DEPEHLIHOBAHOIO 3AIIKY
(1-# cemectp) Ta icniury (II-it cemectp).

Po3noainn Ta HakonuM4YeHHs 0aJjiB, AKi OTPUMYIOTH 3100yBadyi, 32 BHAAMM
HABYAJIbHUX 3aHATH TA KOHTPOJIbHUMH 32X0IaAMH 3 OCBITHHOI0 KOMIIOHEHTA
I-i1 cemecTp

Cymapna
MakcuManbHUM | MaKcHUMajbHa
Kinbkicte OaJ1 3a BUL KUIBKICTH
Buau HaBYabHUX 3aHATH HaBYAJILHHUX HaBYaJILHOIO OaiiB
3aHATH 3aHATTS 3a BUJAMU
HaBYaJIbLHUX
3aHATH
IToTOYHMI KOHTPOJIb
JIEKIT 7 1 7
MPAKTUYHI 3aHATTS 7 3 21
Inticropmmii | 32 PE3Y/IPTaTaMH
Mozymb 1 BUKOHAHHS
MOy IbHUX 1 5 5
KOHTPOJIBHUX
poOIT
JIEKIT 7 1 7
MPaKTUYHI 3aHATTS 8 3 24
Inticropmmii | 32 PE3YIIbTaTaMH
MOZLYITD 2 BHUKOHAHHS
MOIYJIBHUX 1 6 6
KOHTPOJIbHUX
pooIT
3MICTOBHUH JEKIIT 6 1 6
MOAYJIb 3 | MPAKTUYHI 3aHATTS 6 3 18




3a pE3yjibTaTaMu

BUKOHAHHSI
MOYJIbHUX 1 6 6
KOHTPOJBbHUX
pooiIT
Pa3zom 3a Mmonys 1 33
Pazom 3a monynb 2 37
Pazom 3a monynp 3 30
Pa3om 3a moToyHU KOHTPOJIb 100
Pa3om 3a I cemecTp (MudepenniiioBanuii 3a1ik) 100
I1-i1 cemecTp
Cymapna
MakcuManbeH | MaKCUMaJIbHa
Kinbkictp uit 6an 3a KUTBKICTh
Buu HaBYATbHUX 3aHSTh .
HaBYAIbHHUX BHLT OauiB 3a
3aHATH HaB4YaJIBHOT'O BUIaMH
3aHATTA HaB4YaJIbHUX
3aHSThH
IToTOYHMI KOHTPOJIb
JIEKI1 6 1 6
PAKTUYHI 3aHATTS 6 1 6
: 3a pe3yJbTaTaMu
3MICTOBHH pesy
. BUKOHAHHS
i Moyib 4
KOHTPOJIbHUX 1 5 5
MOYJIBHUX
KOHTPOJBHUX POOIT
JIeKIl 8 1 8
MPaKTUYHI 3aHATTS 7 1 7
: 3a pe3yJibTaTaMu
3MICTOBHH pesy
. BUKOHAHHS
1 MOIyJb 5
KOHTPOJIbHUX 1 5 5
MOYJIBHUX
KOHTPOJBHUX POOIT
JIeKIl 5 1 5
NPaKTUYHI 3aHATTS 4 1 4
: 3a pe3yJibTaTaMu
3MICTOBHH pesy
. BUKOHAHHS
i Momyin 6
KOHTPOJIbHUX 1 3) 3)
MOYIBHUX
KOHTPOJILHUX POOIT
JIeKIil 11 1 11
: MPAKTUYHI 3aHATTS 10 1 10
3MICTOBHH
. 3a pe3ynbTaTaMu
i Monynb /
BUKOHAHHS 1 5 5

KOHTPOJIbBHUX




MOJTYJIbHUX
KOHTPOJIbHUX POOIT

Pazom 3a monyne 4 17

Pa3om 3a monynb 5 20

Pazom 3a monynb 6 14

Pazom 3a monynp 7 26

Pa3om 3a mOTOYHUI KOHTPOJIb 77

ITigcyMKOBHIA KOHTPOJIH (ICITUT) 23

Pa3zom 3a Il cemecTp 100

Kpumepii nomounoco oyinosanus 3Hanb 3000y8auie 6uwoi oceimu Ha
JIeKYIUHOMY 3aHAmmi OIIHIOEThCS B Niana3oHi Big 0 go 1 Gana:

I ©Oam - 37100yBau BHUIOI OCBITH JEMOHCTPYE 3HAHHS MOIMEPEIHBOTO
JEKUIMHOro MaTepially, HaJa€e NpaBWIbHI BIANOBIAI HAa MWTAaHHA BUKIIaJgaya,
KOHCIHEKTYE JICKIIIIO;

0 OamiB — 3100yBau BHUIIOI OCBITH JEMOHCTPYE BIJICYTHICTh 3HaHb
NONEPETHBOTO JIEKUIMHOTO MaTepialy, HaJlae HENpaBWJIbHI BIAMOBIAlI HA NMHUTAHHA
BUKJIaJ[auya, HE KOHCIIEKTYE JIEKIIIIO.

Kpumepii nomounoco ouyinioeanns 3Hanb 3000y8auié euwjoi 0ceimu Ha
NPAKMUYHOMY 3AHAMMI

3a pe3yiapTaTaMi IIOTOYHOTO KOHTPOJIO 3HaHb 3000y8auié euwoi oceimu Ha
IPAKTUYHOMY 3aHSTTI B1IOYyBA€ThCS YCEPEIHEHHSI OTPUMAHUX PE3YJIbTaTIB MPOTATOM
BHUBUYEHHS MOJYJIS 32 (DOpPMYyJIaMHu:

1) 0,6 - Cyma GaniB, OTPHMAaHHX Ha IPAaKTHYHHX 2aHATTAX ¥ 1 — My ceMecTpi,
2) 0,2 - CyMa DasiB, OTPHMaHHX Ha IPAKTHYHHX 3aHATTAX Y 2 — MY ceMecTp],

Takum ynHOM 3700yBau 3a KOKHE MPAKTUYHE 3aBJaHHS Ha MPOTS31 MOAYIIO
oTpuMye B cepenapoMy Big 0 go 3 GamB y [-mMy cemecTpi Ta BignmosigHo Bix 0 mo 1
6any B [I-My cemecTpi.

[loTouHEe OIIHIOBaHHS 3HAHbL 3000Y6a4ié BUWOI OCEIMU HA NPAKMUYHOMY
3anammi 3MIUCHIOETRCS B miana3odi Big 0 1o 5 Oanis:

5 6aniB — 3100yBay BiJAMIHHO BOJIOJI€ HABYAJILHUM MaTepiajioM, BUILHO Ta
apryMEHTOBAHO MOro BUKJIAJAE M1J] 4aC YCHUX BUCTYMIB Ta MMCbMOBHX BiATIOBIACH,
rMOOKO Ta BCEOIYHO PO3KPHUBAE 3MICT TEOPETUUYHMX IMHUTAHb Ta MPAKTUYHHUX
3aBJaHb, BUKOPUCTOBYIOUM IPHU I[bOMY OOOB’SI3KOBY Ta JOJATKOBY JITEPATypy.
Po3BuBae BiacHy OyMKy, CaMOCTIMHO J100Mpae MPUKIAIU; BUIBHO BOJIOJIE
HEOOX1THUMH MaTeMaTHYHUMH TEPMiHAMH,

4 Ganm — 3100yBad J0Ope BOJIOAIE HABYAIHLHUM MaTepiajioM, BUKJIAJa€ HOTO
OCHOBHHUHM 3MICT MiJl YyaC YCHHUX BHUCTYIIB Ta NUCHMOBHX BIJIIMOBiACH, ane 0Oe3
rMOOKOro  BCEOIUHOTO — aHamidy, OOIpYHTYBaHHA Ta apryMeHrauii, 0e3
BUKOPUCTAHHA HEOOXITHOI JIiTepaTypH, JOMYCKAIOYH MPHU IIbOMY OKpEMi CYTTE€Bi
HETOYHOCTI;

3 Oaiu — 3100yBay 3aJI0BUILHO OPIEHTYETHCS B OCHOBHUX 3aKOHAax Ta
CITIBBIJTHOIIEHHSX, aJle Ma€ TPYAHOI 3 BCTAHOBJIEHHSM JIOTIYHHUX 3B’SI3KIB, TOMY
pOOUTH MOMUJIKU NP PO3B’SI3yBaHHI 3aBaHb;



1-2 Ganmu — 3700yBau 3a0BIIBHO OPIEHTYETHCSA B OCHOBHUX 3aKOHAX Ta
CITIBBIJTHOIIIEHHSX, aJle Ma€ TPYAHOI 3 BCTAHOBJICHHSM JIOTIYHHUX 3B’S3KIB, TOMY
POOUTH MOMIJIKH TIPHU PO3B’SA3yBaHHI 3aBJIaHb 1 IPUXOIUTH 10 XMOHUX BIAMOBIICH,
HEYITKO BUCJIOBIIIOE CBOI TYMKHU;

0 GaniB — 3100yBay HE BOJIO/IE HABYAJILBHUM MaTepiajoM Ta HE B 3M031 HOTO
BUKJIACTU, HE PO3YMIE 3MICT TEOPETUYHMX MUTAHb Ta MPAKTUYHUX 3aBJaHb, HE 3HAE
BIJIMOBI/l Ha TTOCTaBJICHI MUTAaHHS a00 MOO1KHO PO3KPUB JIUIIIE OKPEMI MOJOKCHHS
a60 37100yBay HE MPOSIBUB aKTUBHOCTI IMiJ1 Yac poOOTH B ayIUTOPII.

MonynbHUI KOHTPOJIb.

BukoHanHs MOIynpHOI KOHTPOJBHOI POOOTH € CKIAJOBOIO TOTOYHOTO
KOHTPOJIIO 1 3[IACHIOETHCS IUISXOM CaMOCTIMHOTO BUKOHAHHS MHUCHMOBOI pOOOTH B
aynutopii. KoxeH BapiaHT KOHTpPOJIBHOT POOOTH CKIAJAETHCS 3 1HAMBIAYaJIbHUX
3aBaaHb. lIponec po3B’si3aHHS 3aBHAHHS CIIIJT CYNPOBODKYBaTH OOIPYHTOBAHHMH
MOSICHEHHSIMHU, CIIUPAIOYUCh Ha TEOPEMH, BIIACTUBOCTI, 3aKOHU TOIIIO, 13 3a3HAYEHHSIM
pO3paxyHKOBHX (OpPMYJ, a TaKOX 3a HEOOXITHOCTI MOOyayBaHHSAM Tpadikis,
PHUCYHKIB 1 Tabnu1lb. PO3B’s13aHHS 3aBJjaHHs MIOBUHHO 3aKIHYYBATHCS OOIPYHTOBAHUM
Ta 3MICTOBHUM BHCHOBKOM.

Kpumepii' oyinioseanns 3uanv 3000y6auis euwoi ocgimu nio 4ac 6UKOHAHMHS
MOOYIbHUX KOHMPOAbHUX pobim 1, 4-7 (oyintoemovcs 6 dianazoni 6io () 0o 5 6anis):

5 OamiB — mpaBWIbHO PpO3B’sA3aHI yCl 3alpONOHOBaHI 3aBJaHHS 3
JOTPUMAHHSIM YCIX BUMOT JI0 IXHBOTO BUKOHAHHS;

4 Oamu — NpaBWIBHO PO3B’S3aHI YCI 3alpOINOHOBAHI 3aBJAHHS, allé BOHU
HEJ0OCTaTHbO OOTPYHTOBAHI, a00 Yy BIJMOBIASAX HasIBHI IOMUJIKY;

3 0GaniB — mpaBWIbHO PO3B’si3aHO 75% 3ampONOHOBAHUX 3aBJ1aHb;

2 O6ayi — mpaBWIBHO po3B’s3aHo 50% 3anmporoHOBAaHKX 3aBJaHb;

1 OGanm — mpaBWIBHO pO3B’si3aHO MeHIe, HDK Ha 50% 3ampornoHOBaHUX

3aB/IaHb, HASBHI 3HAYHI TOMHMJIKH;

0 OGanm — BIAMOBIAlI BIACYTHI a00 poOOTa MICTUTH TpyOi TOMIIIKH TPHU

pO3B’si3aHHI OUIBIIOCTI 3aIIPOMIOHOBAHUX 3aBJaHb.

Kpumepii oyinioseanns 3nanv 3000y6auis euwoi oceimu nio 4ac SUKOHAHHSL
MOOYIbHUX KOHMPOAbHUX pobim 2, 3 (oyintoemwvcs 6 dianazoni 6io () 0o 6 6anis):

5-6 OamiB — TpaBWIBHO PO3B’s3aHI yCi 3ampoOINOHOBAHI 3aBJaHHS 3
JTOTPUMAHHSIM YCIX BUMOT JI0 IXHBOT'O BUKOHAHHS;

4 Ganu — MPaBUJIBLHO PO3B’s3aHI YCI 3allpONOHOBAHI 3aBJIaHHS, aje¢ BOHU
HEJIOCTaTHBO OOTPYHTOBAHI, a00 y BIJMOBIISIX HAsIBHI TOMUJIKY;

3 0GamiB — mpaBWIBHO PO3B’s13aHO 75% 3ampONOHOBAHUX 3aBJIaHb;

2 6ayu — mpaBWIBHO po3B’s3aHo 50% 3amporoHOBAaHKX 3aBJaHb;

1 6an — mpaBuiIBLHO PO3B’sA3aHO MeHIe, HiXX Ha 50% 3ampornmoOHOBaHUX
3aBJaHb, HASBHI 3HAYHI TOMMIIKH;

0 OGam — BIAMOBIAlI BIACYTHI a00 poOOoTa MICTUTH TPyOI TOMIIIKH TPH
PO3B’si3aHH] OUIBIIOCTI 3aIIPOIIOHOBAHUX 3aB/IaHb.

Kosxna MomynpHa KOHTpOJIbHA pOOOTa BBAXKAETHCS BUKOHAHOKO 3700yBaueM,
SKIIO0 BUKOHAHHS POOOTH OIMIHEHO BWKJIaJlaueM HE MEHINe HiX Ha 2 Oamu. Y pasi



HEBUKOHAHHS X04a O OJHIET KOHTPOIBHOI POOOTH 3M100yBad HE JMOIMYCKAETHCS 10
CKJIaJIaHHs 1ICTIUTY 200 HE OTPUMYE 3aIIK.

IHincymKoBHA KOHTPOJIb.

[TincymxoBuii 6an 3a nudepeniiiioBanuii 3amik (I cemecTp) 3m00yBay BUIIOL
OCBITH OJIEPXKYE AK cyMy HakomuueHux OamiB (Bix 1 g0 100) 3a BCl BUAU TOTOYHOTO
KOHTPOJTIO Y TIEPIIIOMY CEMECTPi.

Kpurepii orintoBanHs 3HaHb 3100yBauiB Ha icnuTi (II cemectp).

[TincyMKOBHII KOHTPOJIb YCIIIIHOCTI 3 METOIO0 OLIIHKH Pe3yJbTaTiB HaBUAHHS
Ha 3aBEPIIATTLHOMY €Tarl MPOBOJUTHCS y BUTJISAL ICIUTY y MUCbMOBOMY BHUTJIsiAL. [lo
ICIIUTY JOMYyCKAarOThCs 37400yBaul, sIKI 3[ald BC1 CEMECTPOBI MOJYJbHI KOHTPOJBHI
poOoTu. KokeH BapiaHT NMHCbMOBOTO 3aBJAHHS 3 ICHOUTY CKIAJAETBCA 3 TPHOX
NPAKTUYHUX 3aBJlaHb-3a]a4. PO3B’s13aHHS PAKTUYHOIO 3aBJaHHS MOBUHHO MICTUTH:
IIOCTAHOBKY 3aJ1a4l, BU3HAYEHHsI PO3paXyHKOBUX (OpPMYJI, pO3paxyHKH, BUCHOBKH 3a
BUKOHAHUM 3aBJaHHSIM.

Kpurepii oniHoBaHHs 3HaHb 3700yBayiB Ha icnuTi (ouiHOEThCs Big 0 g0 23
OaiB):

9-23 GainiB — 3100yBau BOJIOJII€ HABYAJILHUM MarepiajioM B TIOBHOMY 00Cs3i,
BIJIbHO, CAMOCTIHHO Ta apryMEHTOBAaHO HOTO BHKJIAJa€ HUCHbMOBO, JOTIYHO 1
MOCIIITOBHO TPaBUIBLHO BUKOHYE 3aBHaHHS, 3aCTOCOBYIOUM HEOOXIAHI 3aKOHH 1
crniBBigHOIIEHHS. [IpaBUIbHO PO3B’s13aB BC1 3aBJAHHS;

12-18 OGamiB — 3700yBau YNEBHEHO BOJOJIE HAaBYAIBHUM MaTepiajoM,
MaTeMaTHYHO TPaMOTHO 1 1O CyTi BUKJIaJiae Horo. BMie nmpaBUibHO BUKOPUCTOBYBATH
TEOPETUYHI TOJIOKEHHS 1]l 4ac pO3B’S3yBaHHS, aj€ MPUITYCKAE OKPEeMI HECYTTEBI
HETOYHOCTI Ta HE3HA4H1 MOMWIKH, SKI HE BIUIMBAIOTH Ha 3arajbHy MPaBUIIBHICTH
BIIIIOBIII;

7-11 6aniB — 3m00yBad B LIJIOMY BOJIOZIE HaBYAJIHLHUM MaTepiajioM, BUKJIAIA€E
HOro OCHOBHMII 3MICT BIAMOBiAEH MUCHMOBO, aje 0€3 apryMeHTOBAaHOTO BCEOIYHOTO
aHaii3y, JOMYCKAalOYu MPU LbOMY OKpPEMI CYTTEBI HETOYHOCTI Ta MOMHJIKH, IO
BIUTMBAIOTh HAa PO3B’S30K JIESKUX OKPEMHX 3aBlaHb; MPaBUIBLHO PO3B’si3aHa OibIlna
YacTHHA 3aBJaHb;

3-6 OamiB — 3m00yBau 3acBOIB TUIBKH OCHOBHHI Marepiaj, MpOTe HE 3HaE
OKpPEMHUX TOJIOKEHb, JIOMyCKAa€ HETOUHOCT1 Yy BIJTMOBIJII; HE MAa€ OCTaTHHOTO 3HAHHS
PO CYTHICTh MaTe€MAaTHUYHUX IMOHATh, HE MOXKE JIOCHUTHh YITKO PO3YMITH JIOTi14HI
3B’SI3KM 1 TOCIHIJOBHICTh y PO3IISAI Marepialy. HE MOXKE pPO3B’s3aTd  OuIbIe
MOJIOBUHH 3aBJIaHb;

1-2 GaniB — 3100yBa4 4aCTKOBO BOJIO/IE€ HABYAIBHUM MaTepiajioM, JOIYCKa€e
CYTT€BI TOMHJIKH; Mae (parMeHTapHi 3HAaHHSA, HE Ma€ JIOCTATHHLOTO 3HAHHS TIPO
CYTHICTh MAaT€MAaTUYHUX MOHSATh, MOPYIIY€E JOTIYHI 3B’S3KA 1 MOCIIAOBHICTh MpHU
pO3B’s13aHH1 3aBJIaHb 1 Ma€ 3HaYH1 TPYIHOIII Y OB’ I3aHHI TEOPETUYHOTO MaTepiaiy 3
HOr0 MPaKTUYHUM 3aCTOCYBAHHSIM;

0 GamB — 3700yBay HE 3aCBOIB HaBYaJIbHUN Marepiaj, IOMYCKAa€ CYTTEBI
NOMWJIKM; HE BMI€ BHUKJIACTU 1 BHUKOPUCTATM Ha MPAKTHUIIl OCHOBHI TEOPETHYHI
MOJIOKEHHS; HE MOKE PO3B’SA3YBAaTH 3a/1a4l JOBIJILHOTO PiBHSI.



IlepeJsiik TeOpeTHYHMX NMUTAHBb JJIA MIATOTOBKH 10 IM(epeHLiiiOBAHOTO

3aiiky (I cemectp) Ta icnuty (II cemecTp):
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N oo

10.

11.

12.

13.

14.

15.

16.

17,

18.

19.

20.
21,

22,

1 cemectp
Martpuiii: 03Ha4eHHs, PO3MIPHICTh, THITH.
Jii Haj MaTpULISIMU: TPAHCTIOHYBAaHHS, MHOKEHHSI MaTPHIIl Ha YUCJIO,
JoAaBaHHs (BIJHIMAHHS) MATPHUIIb Ta BJIACTUBOCTI IIUX OMEpaliii.
V3rokeHH1 MaTpuil. MHOKEHHS MaTpUIlb. BIacTUBOCTI onepariii MHOXKEHHSI
MaTpPHIIb.
BusHauHuk MaTpuili 2-To MOPsAKY, METO o0urcieHHs. BinactuBocTi
BU3HAYHHKIB.
Minop Ta anre6paiuHe JOMOBHEHHS 10 €JIEMEHTY MATPUIll 1X OOUUCIICHHS.
BuszHaunuk Matpuili 3-ro mOpsiAKY, METOIM OOUHCICHHS.
Bupomxena marpuns. O6epHeHa MaTpULS: O3HAYEHHS, aJITOPUTM i1
OOYHCIICHHS, BIIACTUBOCTI.
Cucremu miHIAHUX anreOpaiunux piBHsAHb. Teopema Kponekepa-Kamenmi.
®opmynu Kpamepa. Meton obepuenoi matpuiii. Merox "aycca.
[TonsitTst BekTOpa. JIiHiiHI ornepalrii Haj| BEKTOpamHu.
JliniiiHa 3aJIe’)KHICTh BEKTOPIB; 0a3uc cucteMu BekTopiB. KoopauHaTtu BekTopa B
3amanoMy Oasuci. OpToroHajgbHa TNPOEKINs BEKTOopa Ha BiCh. JlexkapToBi
KOOpJIMHATH BEKTOPA.
CkansipHuii 10OyTOK BEKTOPIB: O3HAYEHHsI, OCHOBHI BiacTuBOCTI. KocuHyc KyTa
MIK BEKTOpaMU. Y MOBH MEPIECHIUKYISIPHOCTI, Ta KOJIHEAPHOCTI BEKTOPIB.
[IpaBa Tpiiika BekTOpiB. BekTopHuii J0OYTOK BEKTOpiB, HOro BIACTHBOCTI.
['eoMeTpuyHMil 3MICT BEKTOPHOTO J00YyTKYy. BekrtopHuii A00yTOK JBOX
BEKTOPIB Y KOOpJAMHATHIN (hopmi.
Mimanuii [100yTOK BEKTOpiB, MOro BJIACTUBOCTI. [ €OMETpUYHUN 3MICT
MIIIIAHOTO JIOOYTKY.
[Ipsima Ha TUTONIMHI, BUIU PIBHSHB MPSAMOI: 3arajibHe, Y BiJpi3Kax, 3 KYTOBUM
KoedillieHTOM, 3a JBOMA TOYKAMH.
Biacranp Big Touku g0 mpsamoi. Kyt mixk mpsmMumMu. YMOBU MapajeinbHOCTI Ta
NEPHEHANKYJISPHOCTI MPSIMUX HA TJIOMIUH
Kpusi ngpyroro mopsiaky. Eminc, rinmep6ona, mapaboiia: 03HaYeHHS, KAHOHIYHE
piBHSHHS, (POKYC, EKCIIECHTPUCUTET 1 TUPEKTpHUca; (HOKATbHOAUPEKTOpiaabHa Ta
ONTUYHI BJACTUBOCTI.
DyHKIS OJHIET 3MIHHOI: O3HAYEHHS, 00JIACTh BU3HAYEHHS 1 00JIACTh 3HAYCHHS,
NapHICTh (HEMAPHICTH), MEPIOANYHICTD (DYHKIIT; BUIM (PYHKLIHN 11X BIACTUBOCTI.
I'panuns QyHKIii onHIET 3MIHHOI B TOYIll 1 Ha HECKIHYEHHOCTI. OaHOOIYHI
TPaHMILIL.
HeckiHueHHO Mai 1 HECKIHUCHHO BENIMKI BEJIWYHMHHU, 1X BJIACTHBOCTI, 3B'S30K
MDK HECKIHUCHHO MAJIMMH 1 HECKIHUEHHO BEJIMKUMU BETMIMHAMU.
OcCHOBHI TEOpEMH PO TPAHMII, O3HAKU ICHYBAHHS TPAHMIII.
[lepmra Ta npyra d4ymoBl TpaHWIl, HACTIAKA 3 HHUX; TaOmuis (JTaHIIOT)
€KBIBaJICHTHOCTI HECKIHYCHHO MaJTUX.
HenepepBHicTs (yHKINT B TOUIll 1 HA iHTEepBali. BmacTUBOCTI HemepepBHUX
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[ToxigHa (yHKIIT: O3HAYEHHS, T€OMETPUYHUN Ta (Pi3udyHUIl 3MicT. PiBHAHHS
JOTUYHOT 1 HOpMaJi 710 rpadika QpyHKIIIi.
OcHoBHI mpaBuia jgudepeHilitoBaHHa. TaOauld MOXITHUX  OCHOBHUX
eJIeMEeHTapHUX (QYHKITIH.
HudepenmitoBanHss 00EpHEHUX, CKJIQJCHUX, HESBHUX Ta MapaMeTPUUHO
3amanux QyHkiii. Jlorapudmiune nudepeHIiroBaHHS.
Hudepenmian  QyHKIIi: O3HAYEHHS, BJIACTUBOCTI, TE€OMETPUYHUN 3MICT.
3acTocyBaHHS MOHATTS AudepeHItiaia GyHKIli 70 HAOIMKEHNX 00UNCIICHb.
[ToximHi 1 mudepenttiany GyHKIIA BUIIAX TOPSIKIB.
OcHoBHI TeopemMu audepeHIianpbHOro YuciaeHHs: Teopemu Depma, Poms,
Jlarpamxa, Komm. IIpaBuno JlomiTans moAo pO3KpUTTS HEBU3HAYEHOCTEH
Burisany 0/0, oo/co.
MOHOTOHHICTb Ta JIOKAJIbHI €KCTPEMYMH (DYHKIIIi, YMOBH iX 1CHYBaHHS.
OnykiicTh Ta TOYKM TeperuHy rpadika (QyHKIIi. YMOBH ICHYBaHHS TOYKHU
NEPETUHY.
Acumnrotu rpadika ¢pynkiii. [loBHa cxema nocnikenHs QyHKIIii 1 moOyaoBa ii
rpadixa.
[lepBicHa yHKIIis, T BIACTUBOCTI.
HeBusnauenuit iHTerpan, O3HAYEHHS, T€OMETPUYHHMM 3MICT, BJIACTHBOCTI Ta
npaBuia, TaOIHISI OCHOBHUX 1HTETrpaJIiB.
OCHOBHI ME€TOJU IHTETPYBaHHS: 3aMiHa 3MIHHOI a00 CIOCOOOM TIJICTAaHOBKH,
IHTErpyBaHHS YaCTHHAMU.
[HTerpyBanHs 1poOOBO-palioHaIbHUX (YHKIIN: PO3KIaJaHHs HA HAWMPOCTIIII
Ipo0u, METOI HEBU3HAYEHHUX KOE(DILIEHTIB.
[HTErpyBaHHs IppaliOHAIbHUX BUpPA3iB: 1HTErpyBaHHA (PYHKIIH, IO MICTATH
paavkanyd Bl JIpoOoBo-mHIMHMX  (yHKWIM;  miacraHoBku  Eilnepa,
TPUTOHOMETPHUYHI ITiJICTAHOBKH.
[HTErpyBaHHS TPUTOHOMETPUYHUX (PYHKIIIN, YHIBEpCATbHA IM1ICTAHOBKA.
Busnauenuii inTerpan: o3HaueHHs, B1acTuBocTi. @opmyna Heiotona-Jleitonins.
["eoMeTpuyHMi1 3MICT BU3HAYEHOTO IHTETpaIa.
3amiHa 3MIHHOI Yy BUBHAUEHOMY 1HTETpai, INTETPyBaHHS YaCTUHAMH.
3acTocyBaHHS BU3HAUYECHHX 1HTETpajiB, IIOJO0 PO3B’sI3aHHS 3a7a4 TeoMeTpii Ta
MEXaHIKH.
HesnacHi iHTerpanu 1-ro ta 2-ro poay: 03Ha4€HHsI, BIACTUBOCTI.

2 ceMecTp
DyHKIIISA KUTBKOX 3MIHHUX: O3HAYEHHSI, OCHOBHI BJIaCTUBOCTI.
YacTrHHI NOX1AHI TEPIIOTo Ta APYroro NopsaaKiB (yHKIIII KITbKOX 3MIHHUX.
[ToxinHa 3a HAMPAMOM, TPAJIEHT QYHKIII].
[ToBHu# qudepenian GyHKIIi JBOX 3MIHHUX.
HeoOxinHa 1 JocTaTHS YMOBH ICHYBaHHS €KCTPEMYMY (DYHKIIIT IBOX 3MIHHUX.
[TonBiiHMI 1HTErpajl: O3HAYCHHS Ta BIACTUBOCTI. OOYHCIECHHS ITOABIMHUX
IHTErpaJliB 3a JIOMOMOTOIO TTOBTOPHOTO 1IHTETPYBaHHSI.
KpuBoniniiini iHTerpamu 1-ro Ta 2-TO poay: O3HA4YeHHS, BJIACTHUBOCTI,
OOYHUCIICHHS.
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3acTocyBaHHsS TMOABIMHUX Ta KPHUBOJIHIMHUX IHTETpaliB B TeOMETpil Ta
MeEXaHiIll.

O3HaueHHs KOMIUIEKCHOTO YKCIIa, JiCHA Ta ysIBHA HOTO YaCTUHU, T€OMETPUYHE
300paxkeHHs. AureOpaiyna QopMa 3amMcy KOMIUIEKCHOTO 4Yucia, il 3
KOMIUIEKCHUMH YHCJIaMH B aireopaiuniit ¢popmi.

Monynb 1 apryMeHT KOMIUIEKCHOTO YHCiia, TPUTOHOMETPUYHA 1 MOKa3HUKOBA
dbopmu kKomruiekcHoro uncia. @opmyna Einepa.

Jii 3 KOMIUVIEKCHUMU YUCJIaMHU B TPUTOHOMETPUYHIN Ta MOKA3HUKOINA popmax.
MiTHECEHHS JI0 IJIOTO cTereHs 3a ¢popMyroro Myaspa, 100yBaHHS KOPEHS N-TO
CTETICHS.

3Buuaiini qudepeHiiaabHi plBHHHHH 1-ro nopsanky (AP 1-ro nopﬂzu(y) OCHOBHI
O3HAueHHs, MOCTaHOBKa 3adaui Komr, Teopema Im0J0 iCHYBaHHS 1 €IWHOCTI
PO3B’sI3Ky, TEOMETPUYHA IHTEPIIPETAIIisl.

HudepenmianbHi  piBHSIHHS 3  BIJIOKPEMJIIOBAHUMH ~ 3MIHHUMH, METOJ
B1JIOKpPEMJICHHS 3MIHHHUX.

OnHOpizHI PIBHSAHHSA 1-TO NOPSAAKY: O3HAYEHHS, METO/1 PO3B’sI3aHHS.

JlinifiHi piBHSHHSA 1-TO MOPSAKY: O3HAUeHHS, MeToj bepHymi, MeTon Bapiaiii
JOBUIBHOI cTasol (Metoy Jlarpanxa).

3BuyaitHi AudepeHIiiaibHl PIBHAHHA 2-TO MOPSAKY: OCHOBHI O3HA4Y€HHS,
noctaHoBka 3agadi Komr, TeopeMa 1100 ICHYBaHHS 1 €IMHOCTI PO3B’SI3KY,
r€OMETPUYHA THTEPIpPETaLlis.

JudepenuianbHi piBHAHHS 2-TO MOPSAKY, IO MPUIYCKAIOTh 3HMKECHHS
MOPSAIKY: TUIIH, METOIHN PO3B’I3aHHS.

JliniliHi omHOpigHl AudepeHiianbHl piBHAHHA 2-To nopanky (JIOHP) 3i
CTAIMMH KOE(IIEHTAMU: O3HAYEHHS, XapaKTEPUCTUYHE PIBHAHHS, PO3B’SA3KU
JIOJIP.

JlinifiHi HeomHOpiaHI AudepeHIliadbHl PIBHSAHHA 2-TO TMOPSAKY 31 CTaIuMHU
KoedilieaTaMi  Ta MpaBor yactHHOW Burmsimy  f(X) =P (X)e”* Ta
f (X) =M coswx + Nsinwx , anroputmu po3B’si3aHHS.

[lepeTBopenns Jlamnaca. [ToHsATTS opuriHana i oro 300paxkeHHs 3a Jlamnacowm,
¢bynkuis Xesicaijga. 300pakeHHs] OCHOBHUX €J€MEHTapHHUX (DYHKIIIHM, Tabauus
OpUTIHATIB-300paKEHb.

BnactuBocti neperBopenns Jlamnaca. [Ipsima 1 obepHeHa 3amayi onepaiiiiHoro
YuCJIeHHSI. MeTou 3HaxX0KEHHS 300paKeHb HAUTIPOCTIIITNX OPHUTIHAIIB.
3acToCcyBaHHS OIEPAIIHHOTO YHCJICHHS JO pPO3B’s3aHHS JudepeHIliaTbHuX
PIBHSIHb.

3Hakoa0aaTHI YrciioBl psaau. HeoOxigHa o3Haka 3015KHOCTI.

Jocrathi o3Haku 301kHOCTI. O3HaKW MOpiBHAHHS, Janmambepa, pagukaibHa Ta
1HTerpanpHa o3Haku Komri.

AOcomoTHa Ta yYMOBHa 30DKHICTh 3HAaKO3MIHHMX psiiB. O3Haka JlenOHuis,
OLIIHKA 3QJIUIIKY PATY.

@OyHKIIOHATBHI 1 cTeNeHeB1 paau. Paniyc 301)KHOCTI CTETIEHEBUX PSAIiB.

Psau Teinopa 1 Maxkiopena. 3anuiikoBui wieH psana Teimopa. dopmyna
Teinopa. Po3knaganus enemMeHTapHUX (QYHKIIN y CTENEHEBI PSAIU.
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90.

3acTocyBaHHS pAMiB y HaOmmKeHux oOuucieHHsx. HabOmmxene oOuncieHHS
3HaueHb QyHKIH. OOUHCIEeHHs IHTETpaIiB 3a JOMOMOrow psaiB. Po3B's3aHHs
nudepeHItiaTbHUX PIBHIHB 3a JIOTIOMOT'OI0 PSIIB.

OpToroHanbHi CUCTEMU TPUTOHOMETpUUHUX GYHKIINA. Pan Dyp’e.

Psnu ®yp’e neskux kiaciB GyHkiii. Psaun @yp’e 3a cuHycamMu 1 KOCHHYCaMH.
[Ipenmer Teopii HmMoipHOCTe. Knacudikarmiit moxii. Kiacuune o3HadeHHs
WMOBIPHOCTI, aKCIOMHM Ta BJIACTHUBOCTI WMoOBiIpHOCTI mojii. CTratuctuyHe Ta
TreOMEeTpPUYHE O3HAUYEHHS HMOBIPHOCTI.

Kombinaropuka: mpaBwio cymMd 1 JA00yTKY; pO3MIIIEHHSA, KOMOiHaIli,
NEPECTaHOBKHU.

Teopema pomaBanHs HecymicHuX mofiil. [loBHa rpyma momii: o3Ha4YeHHS,
BJIACTHBOCTI, CyMa IMOBIPHOCTEH MPOTUIICKHUX TOMIIH.

YMoBHa HMOBIpHICTh Toall. Teopema MHOXKEHHsSI MMOBIpHOCTEH. MHOXEHHA
HMOBIPHOCTEH HE3aJIeKHUX TO1i

dopmyiia moBHOI MOBIpHOCTI, (hopmyna baieca.

[ToBTopHi He3anexHi BunpoOyBanus. ®dopmyna bepnymn. BusHaueHHs
HaWIMOBIpHIIIOro uucia HactanHs nojii. ®opmyna Ilyaccona. JlokanbHa i
iHTerpansHa hopmynu Myaspa-Jlamnaca.

BunankoBi BeIMYMHU: O3HAYEHHSA, TUNU. J[MCKpeTHAa BHIIaJIKOBA BEJIMYMHA:
TaONUIST  PO3MOJAUTY WMOBIPHOCTEHM, O0araTOKyTHUK pPO3MOALTY, (YHKIIIS
pO3M0LTY, ii BIIaCTUBOCTI Ta rpadik.

HenepepBHa BuNaAKOBa BEIMYMHA: LIUIBHOCTI PO3MOJALTY HMOBIPHOCTEM,
dyHKIis posmomimy, iX BmacTHBOCTi. IMOBipHiCHMI i MeXaHiuHMI CeHC
IINBHOCTI  po3mofiny. FIMOBIpHICTH BJIyYeHHS HENEpepBHOI BHIIAIKOBOI
BEJTMYMHY B 33J]laHUI iHTEpPBaJ.

MaremaTnuHe CHOAIBAaHHS BHUITAJAKOBOI BeauumHU: oOumciaeHHs mias [IBB Ta
HBB, BiactuBoCTI1, HMOBIpHICHUI CEHC.

BigxuneHnds BUIaakoBOl BEJIWYMHM Bix 11 MareMaTUYHOrO CIIOIBAaHHS.
Jucnepcis BUMIaaKoBO1 BenuunHu: Gopmynu obuucnenus st [IBB ta HBB, ii
BJIACTUBOCTI. CEPEIHHO KBAIPATUYHOTO BIAXUIICHHS.

[TouaTkoBi 1 IIEHTpaNbHI TEOPETUYHI MOMEHTH

binomianbuwmii po3noain JIBB, ioro yucioBi XxapakTepUCTUKH.

["'eomeTpuunmii po3noain JIBB, #ioro uncioBi XxapakTepUCTHKN

Posnoginy Ilyaccona JIBB, iforo uucnoBi xapaktepuctuxku. HaiimpocTimmii
MMOTIK MMOIH.

PiBHOMIpHMIi po3noait HBB, fioro uncnoBi XxapakTepUCTUKH.

[Toka3nukoBuii po3noait HBB, iloro uncioBi XapakTepUCTUKH.

HopmanpHuii 3aKk0oH po3MoIlTy, HOTO YKCIIOBI XapaKTEepUCTUKH, KpuBa [ aycca.
«IIpaBuno Tprox curm». dopmyrna oOYUCIEHHS HWMOBIPHOCTI  MOMaJaHHS
HOPMaJIbHO1 BUITQIKOBOI BEJIMUMHHM B 33JIaHUH 1HTEPBAJ.

Posmomin «xi kBagpar», posmnoxin CrerogeHTta, posmoain F dimepa -
Cuepnekopa.

Teopema JlsmyHoBa, IieHTpalibHa TpaHnyHa Teopema. HepiBHicTh UebOwumiena.
Teopema Yebumena. Teopema beprymi.



91. 3amaui mMareMaTH4HOi cTaTUCTUKU. BuOipka, BapiamiiHuUN Ta CTAaTUCTUYHUMN
psanu. Iloniron gactor (BigHOCHUX 4YacToT). EMmipuunoi QyHkIii po3noainy, ii
BJIACTUBOCTI Ta Tpadik.

92. InTepBanbHMI BapiallliHUI psijl, TICTOIPAaMH 4acTOT (BIAHOCHUX YacToOT).

93. BuOipkoBi 4YHCIIOBI XapaKTepUCTHKU: BUOIPKOBE cepelHE apudMeTHUHE,
BUOIpKOBa  AucHepcisa, BHUOIPKOBE  CEPEIHBOKBAJPATHUYHE  BIAXHICHHS,
BUOIpKOBUH KOe]IIIEHT Bapiallii.

94. TloHATT TOYKOBOI OIIIHKK MapameTpa po3nojairy. OCHOBHI BHMOTH /0
TOYKOBHUX OITIHOK.

95. HagniitHicTs 1 1oBipunii iHTEpBall. [HTEpBaIbHI OI[IHKY ApaMeTPiB HOPMATHHOTO
PO3MOILITY.

96. CTaTUCTUYHI TIMOTE3U: OCHOBHA 1 KOHKYpYyIOYa, KPUTHYHI TOYKH 1 KPUTHYHA
ob0nacte. IloMunku mepmoro Ta JApPYyroro pojay, pPiBEHb CTaTUCTUYHOI
3HAUYIIOCTI, TOTYXKHICTh KpUTEPII0. AJTOPUTM TEPEBIPKU CTATUCTUYHUX
rinores.

97. Kpurepii mnepeBipku TIimore3 INOAO CepeAHix i mucnepciii. Kpurepiii y2-
Crreronenta, F-kpurepiit Oimepa

98. IlepeBipka rinore3 moA0 BUTISAY 3aK0HY po3noaiury. Kpurepiii 3roau IlipcoHa.

99. KopensamiiiHui 3B’SI30K MDK BUITQJIKOBUMH  BCJIMYMHAMH, KOpEISIliiHA
3aNexHOCTl, (popMmyna oOuucineHHs Koedimienta kopensuli Ilipcona, ioro
BJIACTUBOCTI.

100. O3navyenHs npsMoi JiHIT CepeTHPOKBAAPATUIHOI perpecii, MeToIu 00UnCICHHS
il mapameTpis.

IMosiTKa BUKJIAAHHS OCBITHBOI'0 KOMIIOHEHTA

1. 3n00yBayu BUIIOi OCBITH NMOBUHEH HAa 3aHATTAX MPUUMATH aKTUBHY Y4acTh B
O0OrOBOpEHH1 HaBUAJbHUX MUTAHb, OYTH MONEPEAHBO IMiITOTOBJICHUM 3a MaTepiajJaMu
JIEKII1H 1 peKOMEHIOBAHOI JIITEPATYPH JI0 3aHSTh, IKICHO 1 CBOEYaCHO BUKOHYBATH BCI
3aBJIaHHS.

2. 3m00yBaui BUIIOi OCBITH MOBHHHI CYMJIIHHO BUKOHYBAaTH PO3KJIaJ]l 3aHATH 3
OCBITHBOTO KOMITOHEHTa. [Iponmycku 3aHsATTS 6€3 MOBaKHOI MPUYMHU Ta 3aIli3HEHHS
Ha 3aHATTS HEIOMyCcTUMi (3100yBadl BUIIOI OCBITH, SIKI 3aMI3HUIIUCS HA 3aHATTS, 10
3aHATTS HE JOIMYCKaloThCs). 3400yBay BHILOI OCBITH, SIKMM HE BUKOPHUCTAaB HaJlaHE
HoMy IIpaBO y BCTAHOBJICHUM TEPMiH a00 MPOITYCTUB 3aHSTTS 0€3 MOBAKHUX MPUYMH,
OTPUMYE 3a KOKHE NponyiieHHs 3aHsaTTs () OamiBs.

3. be3 [03Boy HAayKOBO-TIEAAroriyHOro  MpaliBHUKA  HEMPUITYCTUMO
KOPUCTYBaHHS MOOUIbHMM Tele(OHOM, TIUIAHIIETOM Y I1HIIUMH MOOIIBHUMHU
MPUCTPOSMH TTiJT 9ac 3aHATTS.

4. 3100yBayi BUILIOT OCBITH MOBUHHI YITKO BUKOHYBATH BUMOTH LI0JI0 TEPMIHIB
BUKOHAHHS MTOCTABJICHUX 3aBJ/laHb, KOHTPOJIBHUX POOIT, JTKBiaIlii 3a00proBaHOCTEH.
HeBukoHaHHS BUMOTr IIOJO0 TEPMIHIB 3HMXKYE MaKCHUMalIbHHM Oan (OILIHKY) 3a
3aBnanHasa Ha 30 %.

5. 3n00yBayi BHINOT OCBITH ITiJl 4aC CAMOCTIHHOTO BUKOHAHHS 3aBJaHb, & TAKOXK
Ha BCIX 3aHATTAX Ta ICMHUTI, MOBUHHI JOTPUMYBATHCS TOJITUKA aKaJeMIqHOI
nobpodecHOCTi. MopaynbHI KOHTPOJBHI pPOOOTH BUKOHYIOTHCS BIAMOBITHO O



HAJIAaHOTO BapiaHTy.

6. 3m100yBaul BHUIOI OCBITM MaloOTh MPaBO JI3HATHCS TIPO KUIBKICTh
HaKOMMYEHUX OaliB y BHKJIagadya ab0 B EICKTPOHHOMY >KypHalll YCIIIIHOCTI
BIJIMOBIHOT TPYIH Ta BECTH BIACHUN OOJIK IUX OaiB.

7. KoxxeH 3100yBay BHINOI OCBITH MOBUHEH JOTPUMYBATHUCS MOPAIBHHX HOPM,
MpaBWJI €TUYHOI MOBEIIHKH, TMPHUHIUIIB aKaJeMI4HOi JTOOPOYECHOCTI Ta MOJITUKH
reHCPHOI PIBHOCTI.

8. Ilim wac 3acBOEHHsSI MaTepialy OCBITHHOTO KOMIIOHGHTa Ha TOTOYHHUX
3aHIATTSIX, BUKOHAHHS MOJYJbHHMX KOHTPOJBHUX pOOIT Ta CKIANaHHS ICIIUTY Ta
nudepeHiiioBaHoro 3ajiky 3100yBadi BHIIOI OCBITHM MarOTh JOTPUMYBATHCS
MIPOTHETII IEMIYHUX 3aXO0/1iB BiATOBIAHO O YUHHOTO 3aKOHOaBCTBA.

PEKOMEHJIOBAHI JKEPEJIA IH®OPMAIIIT

1. OcsitHbO-TIpO(eEciiiHa Tmporpama BHINOiI OCBITH «TeXHOr€HHO-EKOJIOT14uHA
Oe3rneka» 3a nepmum (6akagaBpChKUM) PIBHEM BHINOI OCBITH B raiy3i 3HaHb 18
«BupoOHULTBO Ta TEXHOJOTI» 3a crnemianpHIcTI0 183 «TexHosorii 3axucTy
HABKOJIMIIIHBOTO cepefoBuiay. (Po3risHyTo Ta 3aTBEpIKEHO BUEHOIO PaJIOI0
HanioHanbHOro yHIBEpPCHTETY LMBUIBHOIO 3aXHCTy YKpainu mpotokos Ne 11
Bi11 28 uepBHs 2023 p.)
https://nuczu.edu.ua/images/topmenu/osvitnya_diyalnisti/osvitni_programi/2023
/183_TEB_bak23.pdf

2. Aranosa I.C., Co3nik O.Il. Teopis iiMoBIpHOCTEW 1 MaTeMaTUYHA CTATUCTHKA.
X.: HYL3Y, 2011. - 297 c.

3. bacmanos O.€., Kupuuenko [.K., Mirynosa JI.B., Coznix O.Il. Buma
Mmatemartuka. X.: AIIBY, 2003.

4. binoycosa JI.I. T'oponeckyns M.M. Kypc Bumoi MareMaTuku y cepeoBHII
Maple : HaBuansuuii mocionuk. — X.: VI3V, KII «Mickka npykapss», 2009. —
412c.

5. T'oBamenkoB C B., Komsk B.M., Mirynosa JI.B., Tapacenxko O.A. Teopis
HMOBIpHOCTEM 1 MaTemMaTnuHa ctatuctuka. X.: AIIBY, 2003.

6. T'oponeckyns M.M. OcHOBH BHUIIOi MaTEMaTUKH Ta MaTeMaTHYHA CTATUCTHKA.
Mopayne 1. OcHOBM BUIIOI MaTeMaTHUKHU: METOAWYHI BKa31BKM 3 OpraHizaiii
CaMOCTIMHOI PpOOOTH CTYACHTIB MNpH BUBYECHHI JUCHMIUIIHM / YKiagad
M.M.I'oponeckyns. — X.: HYL3Y, 2015. - 125 c.

7. Toponeckyns M.M. MaremarnuyHa craTucTuka: MeTOAWYHI BKa3iBKH 3
oprasizaiiii caMOCTiifHOT pOOOTH CTYJIEHTIB IIPY BUBUCHHI JUCIUIUTIHA / YKIIa.
M.M. I'oponeckyns . — X. : HYII3Y, 2010 . — 83 c.

8. T'oponeckynp M.M. Tabmumi ¢yHKINH Ta KPUTHYHUX TOUYOK PO3MOILTIB.
Posnmimu: Teopis #imoBipHOCTEl. MarematnuHa cTaTUCTHKA. MartemaTH4Hi
mMeroau B icuxosorii / Yknagad: M.M. 'oponeckyns. — X.: YII3VY,2009. — 90 c.

9. Myntan B.K., I'oBanenkoB C.B. Buiia mateMatnka: METOAMYHI PEKOMEH IAIIT 3
oprasizaiii caMocCTiiHOT poOOTHM mnpu BUBYEHHI Auciuunau.- X.: HYI3Y,
2015.- 213c.
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Myutsan B.K., Iliaropuuit O.I'. Buma matremaTtuka: npaktukym.- X.: HYL3Y,
2011.- 159 c.

TepsiieB A.Jl., JIuteun O.I'. Buia matemaTtuka y npukiagax ta 3agadax. Y.1.
JliniitHa anreOpa 1 aHajmiTuuHa reometpis. dudepenimianbae yuciaeHHs QyHKIi
onHiei 3MiHHOI. - XapkiB: XTYPE, 2002.-552 c.

TepsameB A.[., Jluteun O.I'., KpuBomeesa I'"M. Ta iH. Buma maremaruka y
npukiIanax ta 3amadax. U.2. IHTerpanbHe umcieHHs (QyHKIT OJHIET 3MIHHOI.
HudepeHniianpHe Ta iIHTErpaibHe YNCICHHS (YHKINT 0araTboxX 3MiHHUX XapKiB:
XHVYPE, 2002. — 440 c.

TessimeB A.[l., JlutBun O.I'., KpuBomeesa [.M. ta in. Buma marematuka y
npukiaagax Ta 3amgadax. Y.3. JludepenmianpHi piBHAHHA. Psagun. ®Oyakimii
KOMIUTIEKCHOI 3MiHHOI. Onepariiine uncnenns. - Xapkis: XHYPE, 2002. — 596
C.

Buma wmarematuka. Posnminmm: JliHiliHa 1 BekTopHa anreOpa, aHaJITHUYHA
reomMeTpis, audepeHuiabHe YnucaeHHs. MeToaudyHl BKa31iBKA 0 BUKOHAHHS
KOHTPOJIbHUX POOIT. st ciiyxadiB 3a04HOi ¢opMHU HaBYaHHS. (BUAAHHS 2)
VYxnamaui: C.JI. Ceitnuuna, O.€. bacmanos, O.A. Tapacenko. — Xapkis: Y13V,
2008. - 36 c.

Buma warematuka. Posninmu: InterpanshHe uucieHHs. DYHKIIT KUIbKOX
3MIHHUX. MeToAu4Hi BKa3iBKM JIO BHKOHAHHS KOHTPOJBHHX poOIT. s
cllyXadiB 3a04HOI (popMH HaBuYaHHA. (BuaaHHs 2). Ykmanau: C.JI. CiTinyHa. —
Xapkis: YI3V, 2008. — 27 c.

Indopmaniiini pecypenu:

1. https://nuczu.edu.ua — odimiriamii caiitr HY1[3 Ykpaiau

2. http://192.168.1.1. — BuyrpimHiii caiir HYL3Y, doux wMeroanuHux
MaTepiaiB.

3. http:/fteb.nuczu.edu.ua/uk/navchalni-pidrozdily/kafedra-fizyko-
matematychnykh-dystsyplin ~ — caiit  kadeapu  ¢i3HMKO-MaTeMaTUIHHUX
JUCUUIUTIH (METOIMYHI MaTepiain).

4. http://moodle.nuczu.edu.ua/course/view.php?id=594 - Kypc Buiioi
MaTeMaTUKH Ha miatdopmi gucTaHiiHoro HapyanHs "Moodle HY L3V

5. https://books.nuczu.edu.ua — odimiiiauii caitr 6idmorekn HY1I3 Ykpaiau

6. https://korolenko.kharkov.com/ - odimifiauii  caiit  XapKiBCbKOi  JeprKaBHOI
HayKoBoi 010moTeku iMeHi B.I'. Koponenka

7. https://nbuv. gov.ua - o¢imiiiauii caiit HarioHansHoi 0i0mioTekH YKpainu iMeHi
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