MIHICTEPCTBO OCBITH I HAYKH YKPAIHHA
BIJIOKPEMJIEHUI CTPYKTYPHUU [IIPO3UI
«THIITPOBCHKHI ®AXOBHI KOJEK IH)KEHEPII TA IIEJATOT'IKHA
JEPXXABHOI'O BUILIOI'O HABYAJILHOI'O 3AKJIALTY
«YKPATHCBKIAM IEPXKABHUM XIMIKO-TEXHOJIOTTYHUI YHIBEPCUTET»

ITuxnoBa KOMicCisi HAYKOBO-IIPUPOAHHUYUX JUCLUILTIH

3ATBEPXK
3actynHuk I pa 3 HaByYaJIbHOI pobOTH
C.O. CrosiHOBa

« 30 (S__af 20:/Lp.

POBOYA TIPOIPAMA HABYAJIbHOI JUCHMILIITHA
BHUIIIA MATEMATHKA

I'amy3s 3HaHb 27 «Tpancnopm
Creniansricts 275 «TpancnopTHi TeXHOJIOrID (HA ABTOMOGLILHOMY TPAHCHOPTI
OcsiTHBO-TIpOdeciiina nporpama TpaHcnopTHi TexHooril (HA ABTOMOGIILHOMY
TPaHCIOPTi)
BinnineHHs NiArOTOBKH: TEXHOJIOrO-MeXaHiuHe
Cratyc nucuurutinu 060B’si3K0Ba

Po3po6ruk JdaBuauuk Onexcanap MukoaaioBuy

MoBa HaBYaHHS yKpaiHCbKa

Kam’sgHCBKE
2022



Po6oy4a nporpama Buiia Mmarematuka
(Ha3Ba HaBYAIBHOI JUCIUILIIHH)
a5 3100yBayviB OCBiTH ramysi 3HaHb 27 «TpaHcmopT»
crienianbHOCTI 275 « TpaHCIOPTHI TEXHOJIOTI» (Ha aBTOMOGIIEHOMY TPAHCIIOPTi)
OCBITHBO-TIpodeciiina mporpama TpaHCIIOPTHI TexHOJOril (Ha aBTOMOGIIEHOMY

TPaHCIIOPTi)
wdS  Of ,20%poky- _ c.

JaBumunk Onekcanap MuKkonaoBHY, BHKJIaIa4 OLICHT, KaH arT i3MKO-
MaTEMAaTU4YHHUX HAYK

Po3po6HMKH:(BkasatH aBTOpiB, iXHi MOCAmM, HAYKOBi CTYNEHI Ta BYEHi 3BaHHS, IENAroriuHi
3BaHHSA)

Po6ouy nporpaMy HaBYaIbHOI JUCLHUILTIHK OGrOBOPEHO Ta CXBAJIEHO Ha
3aCiZlaHHi IUKJIOBOI KOMICii HayKOBO-TIPUPOIHAUYMX JUCIMILTIH

(Ha3Ba)
Iporokon Big “ X9 > Of 20 “Zpoxy Ne 7/
I"'onoBa 1MKII0BO1 KOMicil (1.0. Kapriesko)
(Mg (ITIB)

13 ,,(j) » 0f 200\./_’&[)01(}’

Po6ouy mnporpamy HaBYalbHOI AMCUMILIIHA OGTOBOPEHO Ta PEKOMEHIOBAHO IO
3aTBEP/KEHHS HayKOBO-METOJUYHOIO paioro BCII «/IHIMpOBCEKHI (HaxoBHil KOIEIK
imxkeHepii Ta nenaroriku JIBH3 «YKpailHChKMM JepKaBHUM XiMiKO-TEXHOJIOTIYHUM
YHIBEPCUTET»

“20 » ef 2024 poky, npefokon Ne__ £/
["onoBa HayKOBO-METONUYHOI paau (C.O.CrosiHoBa)
; innuc) (T1IB)

Po6Goya nporpamMa HaB4anbHOI AUCOMIUTIHM BiATOBiZA€ Mil0OYMM HaBYAILHUM
MJIaHaM CIeliaIbHOCTEH:
3aB. HaBYAIbHO-METOJUYHOIO J1aG0opaTopiero
7
« LY » 0,,? 20«)&2,poxy

AL/ r~ /(L1 Tosomapsosa)
(miamuc) (ITIb

“ z? ”» W 20 pOKy
oo

Tn ) QT oores

+

(migmac) (ITIB)
<« ”» 20_— pOKy
(
(mipnmc) (ITIB)
3 » 20_ pOKy
( )
(miamuc) (ITIB)
s 2 20 poky

( )
(mignuc) (ITIB)




1. OITUC HABYAJIBHOI JUCLUATIITHA

I'anyssb XapakTepuCcTHKA HABYAJIbHOL
HajimenyBaHH 3HaHb, JTUCHHUILIIHHA
sl IOKA3HUKIB CHeHiaJIbHICTD
AeHHa (popMma 3a04Ha ¢popma
HABYAHHSA HABYAHHA
KinpkicTs kpenutiB | ['amy3s 3Hanb: |O0O0B’s13k0Ba IUCLUILIIHA.
-7 27 Pik BcTyny: 2022
«Tpancnopr»
3aranpHa KiabKicTs | CHEHIanbHICTh Pik miAroToBKHU:
roaud - 210 275 . 1-i1
Jlns nennoi popmu | «TpaHcnoptHi
HABYaHHS TEXHOJIOT11»
aynutopuux —104 (Ha
CaMOCTIMHO1 aBTOMOOLIEHO
pobOOTH CTYyIEHTA - y
106 y o
TPaHCIOPT1)
Hoist 3a0uHOl Cemectp | Cemectp | Cemectp | Cemectp
dbopMH HaBUAHEHS 1-it 24 24
aynutopHux — 20
CaMOCTIMHOT Jlexuii
gggOTH CTyJCHTA - 34 ron. |16 rox 4 ron. 4 o
JlaGopaTopHi
3MICTOBUX MOJYITIB — —
B IIpakTu4Hi
34ron. |18 rox 6 rox. 6 rox
OcBiTHiii "
. CamocriiiHa podoTa
A 43 95 95
Gakaaep TO/I. roJ roJ roJ
KountposabHa podora
2 Tof1.
InguBinyaabHi 3aB1aHHA
Buna koHTpOIII0
eK3aMeH




1. 2 MeTa Ta 3aBAaHHA HAaBYaNIbHOI AUCLUNAIHMN

Mera HaBuanbHOI JuCUUIUIIHM «Buima wmatematuka» € 3a0e3nedyeHHs
NPUKIAAHUX JUCHUUIUIIH HEOOXITHUM MaTeMaTUYHHMM amnaparoM; (OpMyBaHHSA Y
MaiOyTHIX (paxiBIiB 3 OXOPOHHU Mpalll HABUKIB aHAJTITUYHOIO MMCIIEHHS, 0a30BHX
MaTeMaTUYHUX 3HaHb JJIS BUPIIMIEHHS YNPABIIHCHKUX 1 TEXHIYHMX HPHUKIATHUX
3aBJlaHb 3 OpIE€HTAIIIE€l0 Ha MTpobsieMu MpodeciiiHOl JISTBHOCTI.

3aBaaHHsA HaBYaIbHOI JUCHUIUIIHM «Buima Maremaruka» € BHUBUYEHHS
OCHOBHHUX PO3/UTIB BUILIOT MATEMATHKH Ta 3aCTOCYBAHHS MATEMATUYHOTO arapaTy npu
BUBUEHHI CIIELIaJIbHUX KYPCIB Ta JIJIsl PO3B’sI3yBaHHA MPOQECIHHUX 3a7a4.

IIpeameTrom HaBYANBHOI AUCIUILIIHU € OCHOBHI MOHATTS JIIHIMHOT Ta BEKTOPHOT
anredpu, aHAIITUYHOT T€OMETP1i, OCHOBHI TEOPETUYHI MOJOKEHHS AUPEPEHIIATBHOTO
YHUCJICHHS Ta JOCHUKEeHHs (QyHKIII, MpaBuia OOYMUCITIOBAaHHS IHTETpasiB Ta
3aCTOCYBaHHS 11X I pO3B’SI3yBaHHSA NPUKIAJAHMX 337a4, OCHOBHI THIIH
nudepeHIiaIbHUX PIBHIHB 1 3aCO0M iX PO3B’S3KY, OCHOBHI IMOJIOKEHHS Ta TEOPEMHU
Teopii KUMOBIPHOCTEH.

MNepeaymoBolo BMBYEHHA HaBYaNbHOI AUCLMUNNIHM € 3aCBOEHHA 6a30BMX
3HaHb 3 eNemMeHTapHOI MaTeMaTHKW.

MixaucuMILUTIHAPHI 3B’ SI3KHU

Buia matemarrka 3aCTOCOBYETHCS Y BUBUEHHI TaKWUX JUCIHUIUIIH, K (PI3UKa,
€KOHOMIKa TIAMPUEMCTB, CTATUCTUYHI METOAM KOHTPOJIIO, TICHUXOJIOTiS Tparll 1
eproHoMmika.

[Iporpamoro mpeaMery mependadyeHO MPOBEASCHHS MPAKTHUYHHUX 3aHITh 10
TEMaM KypCy, a TaKO)K BUKOHAHHS KOMILIEKCHOT KOHTPOJIBHOT POOOTH.

[Tepenik chopMoBaHMX KOMIIETEHTHOCTEH 1 pe3y/IbTaTiB HABYaHHS Ta CYTHICTh
c(hopMOBaHUX KOMIIETEHTHOCTEH 1 pe3yJbTaTIB HABUAHHS:

IIporpamMmHi KOMIIETEHTHOCTI
InTerpasbHa 3MaTHICTh PO3B’SI3yBaTH CKJIAJHI CIEliali30BaHl 3ajJadl Ta
KOMIIETEHTHICTh | BUPIIIYBAaTH MpaKkTU4YHI MpoOJeMU y Taly3l TPAHCHOPTY 3
(IK) BUKOPUCTaHHSIM TEOpPiM Ta METOMAIB CYy4aCHOI TPaHCHOPTHOT
HAayKd Ha OCHOBI CHCTEMHOTO MIAXOAY Ta 3 BpaxyBaHHAM
KOMIUIEKCHOCTI Ta HEBHU3HAYEHOCTI YMOB (DYHKIIIOHYBaHHS
TPAHCIIOPTHUX CUCTEM.

3arajabHi KoMnieTeHTHOCTI, BU3HAYEHI CTAHAAPTOM BHILOI OCBITH:
kommereHTHocTi | 3K-6. 31aTHICT, TIpOBEACHHS JOCIIKEHb Ha BiJMOBIIHOMY
(3K) piBHI.

3K-7. 3naTHICTh reHepyBaTH HOBI 1€ (KpEaTUBHICTB).
3K-13. 3aarHicTh 10 aOCTPAKTHOIO MUCIICHHS, aHANI3y Ta
CHHTE3Y.

IIporpamui pe3y1bTaTH HABYAHHS

Pe3yabTaTn IIporpamui pe3yibTaTH HABYAHHSA, BU3HAYEHI CTAHAAPTOM:
HABYAHHS PH-1. bparu BiAnoBijanpHICT Ha cebe, MPOSBIATU
(PH) IPOMAJISIHCHKY CB1OMICTh, COLlIaJIbHY aKTUBHICTh Ta Y4acTb y

KUTTI TPOMAASIHCHKOTO CYCIUIBCTBA, AHANITUYHO MUCIHTH,
KPUTHUYHO PO3YMITH CBIT.




VY pe3ynbTaTi BUBYECHHS HaBYAJIBbHOI JUCHUIUIIHM «Buia maremaThkay
3100yBayi OCBITH MOBUHHI:
3HamMu:0CHOBHI IOHSTTS JIIHIHHOI Ta BEKTOPHOI aJireOpu, aHAIITUYHOT T€OMETPIi,
OCHOBHI TEOPETUYHI MOJIOKEHHS IU(EPEeHLIaTbHOrO YUCICHHS Ta JOCHIIKEHHS
¢GyHK1Ii, MpaBuia 0OYKCIIOBAHHS IHTEPAJIIB Ta 3aCTOCYBaHHS iX JJIs1 PO3B’A3yBaHHS
MPUKJIAJAHUX 337a4, OCHOBHI TUIH AU(EpeHIIalbHUX PIBHSAHD 13ac00U iX pO3B’s3KY,
OCHOBHI TIOJIOKEHHSI Ta TEOPEMHU T€OPii UMOBIPHOCTEMH;

éMimu:po3B’A3yBaTH 3a/1a4l BUIIOI MAaTEMAaTHUKHU, PO3YMITH MOXJIMBICTb 3aCTOCYBAaHHS
MaTeMaTUYHUX METOJIB , 33 IONOMOIOI0 IKUX AOCHIPKYBATH Ta MOJEIIOBATU XIMIYH1
Ta TEXHOJOrIYHI TPOLECH; BUKOPUCTOBYBATU THUIIOBI aJTOPUTMH JIIHIHHOI Ta
BEKTOPHOI aireOpu 3 METOI0 OJIepKaHHS JaHMX JUJIl PO3paxyHKY MareplaibHUX
OaylaHCiB; BUKOPUCTOBYBATH TEOPETHUYHI TOJOXKEHHS AUQPEPEeHIIaIbHOIO Ta
IHTErpajIbHOrO YHWCJIEHHS, Teopli AUQEpeHIlaIbHUX PIBHSHb 3 METOI0 BUPILICHHS
TUIIOBUX 3aJ1ay TEIJI0-MacOOOMiHY, OJI€pP>KaHHS JaHUX JJI1 IPOEKTYBaHHS XIMIYHOTO
oOJlalHaHHs, 3HAXO/DKCHHS ONTUMAJIIBHUX MapaMeTpiB  XIMIYHHUX IPOIIECIB;
BUKOPUCTOBYBATH aHAJITUYHI (OPMYJIM Ta BHUpa3M aAHAJITUYHOI TeoMeTpii s
OOYHCIICHHS TTapaMeTPiB TEOMETPUYHUX (PITyp, TOBEPXOHB 1 TUT 3 METOIO OZCp>KaHHS
JaHUX JJIs TPOEKTYBAHHS XIMIYHOTO OOJIaJlHAHHA;, 3aCTOCOBYBAaTH OTPHUMaH1
TEOPETHYHI1 3HAHHS 1 MPAKTUYHI HABUYKU TPU BUBUYEHHI HABYAIBHUX JUCIHUILTIH,
OB’ s13aHUX 3 MPOQeCiiHO MISTBHICTIO; JOLUUIBHO BUKOPUCTOBYBATH MaTEeMaTHYHI
METO]IH .

3 [Iporpama HaBYAJIbHOI JUCIUNJIIHH

3mictoBun mopgynb 1. JliHiMHa Ta BeKTopHa anrebpa. AHaniTM4Ha reomeTpia
Ha NJOLWMHI Ta B NPOCTOPI.

Tema 1 JliniiiHa Ta BeKTOpHA ajredpa

Enementu Teopii matpuis. OcHOBHI oneparlii Haj MaTpuisiMu. EixemeHntu Teopii
BU3HAYHUKIB. BracTUBOCTI BM3HAYHUKIB 1 crocoOu ix obuucieHHs. Teopis cuctem
TiHIMHUX anreOpaiuHuX piBHIHL. HeomHOpimHI Ta OMHOPIMHI CHUCTEMH JIIHIMHUX
anreOpaiuHux piBHSIHB. JlOCHITKEHHS CHCTeM JHIHHUX anreOpaidHuX piBHSAHD.
CucremMu KOOpAMHAT Ha TUIOHIMHI 1 y mpocTtopi. Bekropu. JliniiiHi omepartii Han
BekTOopamu. JliHiliHA 3alle)KHICTh Ta HE3AJIEKHICTh BEKTOpiB. basuc, koopauHaTH
BekTopa. CKalspHHil NOOYTOK JBOX BEKTOpiB. IOro BIACTHBOCTI Ta 3aCTOCYBAHHS.
BekTopHuii 100yTOK ABOX BekTOpiB. MimaHuii 06YTOK TphOX BEKTOPiB. IX
BJIACTUBOCTI Ta 3aCTOCYBaHHS.

Tema 2 AnajliTHYHA reoMeTpisi HA IJIONIUHI Ta B MPOCTOPI.

PiBHstHHS JMiHIT Ta TMOBEpPXHI B PI3HUX cUCTeMax kKoopauHat. Ilpsma miHisg Ha
rionuHl. Pi3HI BUau piBHSHHSA TpsiMoi Ha twionuHi. Kyt Mk mpsamumu. YMoBu
napajieibHOCTI Ta MEPHEHIUKYJISIPHOCTI NpsMux. BiacTaHb Bil TOUKU 10 MOPSIMOI.
[Tnomuna y npoctopi. Pi3Hi Buau piBHSHHA uiomuHUA. KyT Mk miomuHaMu. Y MOBU
napajieibHOCTI Ta MEePNEeHANKYISIPHOCTI MIOMKH. BincTanp BiJl TOUYKHU A0 IJIOIINHHU.
[Ipsima ninis y npoctopi. Pi3H1 Bunu piBHAHHS npsiMoi. KyT Mk npsmumu. YMoOBU
MapayieTbHOCTI Ta TMEePIEeHIUKYISIPHOCTI NpsIMUX. B3aeMHe po3TamryBaHHS MPsSMOI



JMiHIL Ta TWIoHMHU Yy npocropl. Kyr MDK mOpsAMOl0 Ta IUIONIMHOI, YMOBH iX
napajiebHOCTI Ta NepHeHAuKyIsspHOCTi. KpHBi JiHIT Ta TOBEpXHI APYroro NopsjaKy:
KOJIO, eJirc, rinepooia, napadosia, UUIIHAPUYHI TOBEPXHI Ta MOBEPXHI 00€pTaHHs, iX
PIBHSIHHS Ta BJIACTUBOCTI.

3micToBuii Moayab 2. Berym a0 maremaru4yHoro avanisy. I'panuus
nocJaiioBHOCTI Ta pyHkuii. {ndepenuianbue ynciaeHHss QyHKUil OAHIET 3MiHHOI.

Tema 3 Bctyn 4O matemaTMYHOro aHanisy. FpaHuMuAa nocnipoBHOCTI Ta
dyHKUiT.

[MonsaTrs dyukuii oaniei 3mMiHHOi. OOMacTh BU3HAYEHHS Ta 00JIACTh 3HAYEHb.
OCHOBHI XapaKTepUCTUKH MOBEIIHKN (yHKLIT. YncaoBa NOCHIAOBHICTh Ta i1 FpaHUIIS.
I'panunsg ¢pynkuii. OqHoctoponHi rpanuill. HeckiHueHHO Maii Ta HECKIHYEHHO BEJIMKI
¢ynkuii. BracTuBOCTI HeCKIHUEHHO Manux (QYyHKIIN Ta ix knacudikaimis. OCHOBHI
TeopeMu mnpo rpanuui ¢yHkuii. Ilepma ta apyra Bu3HauHi rpanuui. Hacmigkwu.
ExBiBaneHTHi HeckiHueHHO Mani (yHkuii. HenmepepBHicTh (QyHKIT B ToUlll Ta Ha
npoMiKKy. OCHOBHI TEOpeMH TMpO BIACTUBOCTI HemepepBHUX (GyHKIIH. Po3pusu
¢ynxuii. Knacudikaiis Touok po3puBy. [IoHATTS po KyCKOBO-HeNEpepBHI PYHKIIII.

Tema 4/Indepennianbue yncaeHas: GyHKUil OAHiI€T 3MIHHOI.

[TonstTa npo moxigny. ['eoMerpuunuii Ta ¢Gizudnmii 3mict noxigHoi. [Ipukmaau
0e3rocepeTHHOr0 OOYUCIICHHS TTOX1THOT.
OcHoBHi mpaBwia audepenniroBadds. J(udepenimiiioBanicTh Ta HENEpPEepBHICTH
dbynkiii. TaGauis MOXiTHUX OCHOBHUX elleMeHTapHuX (yHKIiid. [ToxinHa ckiamgeHoi
dbynkmii. [ToxigHi oOGepHeHoi ¢yHKIil, (QyHKIi, Ska 3aJaHa HESIBHO, CTEICHEBO-
MOKa3HUKOBOI (yHKII1, mapameTpudHo 3anaHoi ¢yHkiii. Jdudepenmian ¢yHKIi.
[ToximHi Ta nudepeHiianym BUIUX mopsaakiB. OCHOBHI TeopeMu TudepeHIIaIbHOTO
gucieHHs. Teopemu @Depma, Pomnsa, Jlarpamxka, Komri. IlpaBuno Jlomitams.
HeoOximHi Ta gocTaTHI YMOBM MOHOTOHHOCTI (PYHKIII, €KCTpPEMyMY, OIMYKJIOCTI
JIOBEPXY Ta OMYKJIOCTI TOHU3Y rpadika ¢pyHKIii. Acumnrotu rpadika ¢ynkiii. [Toae
JOCTIKeHHsT GyHKIIIT Ta moOymoBa ii rpadika.

3micToBuii moayab 3. [udepeHuianbHe 4ncJeHHS QYHKOII KUIbKOX
3MiHHUX. [HTerpanbHe uncjeHHs QpyHKUii oaHi€l 3MIHHOI.

Tema 5 AudepeHuianbHe uncneHHAa GyHKUIT KINbKOX 3MiHHUX

[TonsitTa mpo (yHKIIIO KUbKOX 3MIHHUX. O0nacTh i BU3HaueHHs. ['panuis ta
HermepepBHICTh. YacTHHHI TOXIiMHI TEPHIOTO MOPSAKY. YacTWHHI TOXIiAHI BHIIHX
nopsnkiB. [loBauit qudepeniian ta qudepeHian BUuX nopsaakis. [loBHa moxigHa.
[TonusTTS TIPO TpamieHT (PYHKINIT KUTBKOX 3MIHHUX. JJOTHYHA MIOMKHA 10 TOBEPXHI Ta
HOpMaIb 10 Hel. Exctpemym QyHKITIT TBOX 3MIHHUX.

Tema 6 InTerpajibHe yucJeHHs PYHKIIT OHi€T 3MiHHOT
IlepBicHa Ta HeBU3HAYEHMIT iHTerpa. [x o3HaueHHs Ta BnacTuBocTi. Teopema npo
1HBApI1aHTHICTh 1HTerpyBaHHs. Tabnuus iHTerpaniB. OCHOBHI METOJU IHTETPYBAHHS:
Oe3mocepeiHE I1HTErpyBaHHS, METOJ 3aMiHM 3MIHHOi, IHTETpYBaHHA 4YaCTUHAMH.
[aTerpyBanns ApoOoBo-palioHadbHUX (PyHKIIA. [HTErpyBaHHA [ESKUX KIACiB
TPUTOHOMETPpUUHMX (PYHKIIN. [HTErpyBaHHS JeAKUX IppalioOHATBHUX (QYHKIIIH.



BusHauennii inTerpan. Moro o3HaueHHs, yMOBM iCHYBAaHHS, I'€OMETPHUHMH 3MiCT,
BJIACTUBOCTI. Bu3sHaueHuii interpan sk pyHkuis BepxHpoi rpanuii. @opmyna Herotona
- JleliOHina. 3aMiHa 3MIHHOI Ta IHTETpyBaHHS YAaCTUHAMU Y BU3HAYEHOMY IHTErpaii.
3acTocyBaHHsI BHU3HAY€HOro iHTerpaigy. OO4YMCIIEHHS 3a JONOMOIOK BH3HAYEHOIO
IHTerpaidy IUIOU[l IUIOCKOiI (irypu y HOpSIMOKYTHHX Ta MOJSIPHUX KOOpPJIWHATAX,
OOYHUCIICHHS JTOBXUHU OYTM KPHUBOI Yy NPSIMOKYTHHX Ta MOJSPHUX KOOPAMHATAX,
oOyuCieHHs 00’eMy Tila 3a IUIOMIAMHM MapajelbHUX Nepepi3iB Ta 00 €MIB TiI
o0epTaHHs TUIOCKUX (Iryp BIAHOCHO KOOPAMHATHUX oceil. OOYuCIeHHS IIIONIl
MOBEPXHI TiJIa 332 JOMIOMOI'0I0 BU3HaYeHOro iHTerpany. Hesnacui interpanu 1-ro Ta 2-
ro poxy.

3micToBuii MmoayJsb 4. Jlndepenuiaibui piBHIHHSL.
Tema 7AndepeHuianbHi piBHAHHA NEepPLUOro NOPAAKY.

KommuiekcHa mionuHa Ta KOMIUIeKCHI uyucia. Jlii Hal KOMIUIEKCHIMH YUCJIaMU B
anrebpaiuniii popmi. TpuronomerpryuHa Ta MOKa3HUKOBA (POPMH KOMIIJIEKCHOTO YHUCIIA.
OcHOBHI IOHATTS Teopii AudepeHIianbHUX piBHIHb. JudepenuianbHi piBHAHHS 1-TO
NOPSIKY: 3araJIbHUN 1 YaCTUHHUHN PO3B’sA30K, 3amada Ko, reoMeTpuyHUi 3MicT.
HudepenuianbHi  pIBHSAHHS 3 BIJOKPEMIIIOBAaHUMH  3MIHHUMH.  OJHOpPIIHI
nudepeHIliaibHl PIBHAHHS nepiioro nopsaky. JIiHiiHI qudepeHiianbHl piBHIHHS
nepiroro nopsaky. PiBusaus beprysni. JludepeHnmianbHi piBHSIHHS BUIAX TOPSIIKIB.
Bunaaku 3HMmwkeHHs mopsaky. JIiHiiHI omHOPIAHI AUdepeHIialibHl PIBHSAHHS 2-TO
nopsiaky. O3HaueHHS Ta 3arajbHi BIacTUBOCTI. JIiHINHHI ogqHOPiAHI AudepeHIliaibHi
PIBHSHHS 2-TO TIOPSAKY 31 cramuMu  Koedirientamu. JIiHINAHI  HEOIHOPIIHI
nudepeHIiaibHl PIBHAHHA 2-T0 TOpsSAKy. O3HaueHHsS Ta 3arajibHi BJIACTHUBOCTI.
Merton Bapialii 1oBUIbHUX cTanuX. JIiHiAHI HeOHOPIAHI TUdepeHITianbH1 PIBHIHHS
2-TO TMOPSAJKY 31 CTATUMHU KOE(]IIIEHTAMH Ta CIIEIIaIbHOIO ITPABOI0 YaCTHHOIO.

Tema 8 {udepenniajibHi piBHIHHS BUIIUX MOPSAAKIB

HudepeHiaibHl pIBHSHHSA IPYroro MOPSIKY, SKI JOMYyCKalOTh TMOHMKEHHS
nopsanky. JliHiIHI audepeHiianbHl  pIBHSIHHS JApyroro mopsanky. OmHopigHi
nudepeHIiianbal piBHIHHSA. MeTton Bapianii AoBUTbHHX cTanmux (meton Jlarpanxka).
Jliniitni  nudepeHnianbHi  piBHAHHSA 31 cTanmuMu  KoedinieHtamu. Cucremu
nudepeHIliaIbHIX PIBHSAHD.

4. CTpyKTypa HABYAJbHOI IMCUHUILTiHI

HasBa 3micToBux KinpkicTs roguH
MOJYJIIB i TEM Henna ¢popma 3aouHa hopma
Ycbo- y TOMY YHCITi Ycbo- Y Tomy umci
ro a1 | o,c | 1ab |KOHTp | C.p. ro hi 1,C nab | iHA c.p.
1 2 3| 4 5 6 7 8 9 10 11 12 13
Moayas 1

3micToBuii Mmoay.b 1. JliniliHa Ta BekTOpHA ajredpa.
AHAJTITHYHA reoMeTpif Ha IJIOIIMHI Ta y POCTOpI.




Tema 1. Jliniiina Ta 26 |8 6 12 22 2 2 18
BEKTOpHa anredpa
Tema 2. AnanituuHa 20 416 10 22 2 20
reoMeTpis Ha IJIOIIHHI
Ta y IpOCTOpi
Pazom 3a 3micToBUM 46 |12 | 12 22
Mozynem 1.
3micToBuii Moayab 2. BeTyn 10 MATEMATHYHOTO aHATI3Y.
I'pannus nocjainoBHocTi Ta PyHKILL
JAudepennianbhe ynucjiaeHHs GyHKUil oaHi€l Ta KIBKOX 3MiHHHX.
Tema 3. Beryn 10 20 4 | 6 10 19 19
MaTeMaTHYHOIO
aHamizy. ['panuis
MOCITiTOBHOCTI Ta
(G yHKIIii.
Tema 4. 39 (10| 10 19 42 2 2 38
HudepenmiansHe
qyrciaeHHs QyHKIT
oHieT 3MIHHOI.
Tema 5. 26 8| 6 12 26 2 24
Hudepenmiansae
YyrcIeHHs QYHKITT
KITBKOX 3MIHHHX
Pazom 3a 3microBum | 85 22| 22 41
MoayJieM 2
3a nepumuii cemectp 131 34| 34 63
3micToBuii MoayJib 3. IHTerpanbHe unciaeHHsa GpyHkiii oaHiel 3minnoi. J{udepenuianbHe piBHAHHSL.

Tema 6. [nTerpanbue 38 10 20 40 2 2 36
gucIeHHs QyHKIIIl
OIHI€T 3MIHHOT
Tema 7. 22 4| 6 12 22 2 20
Hudepenttianpae
PIBHSHHS TTEPIIIOTO
TTOPAKY.
Tema 8. 16 4 | 2 10 17 2 15
Hudepentiansae
PIBHSIHHS BHIIIIX
TTOPATKIB.
KommnekcHa 2 2
KOHTpOIIbHA po0oTa
Pazom 3a 3micToBuM 40 8 | 10 2 22
MozyJiem 3.
3a npyruii cemecTp 78 |16 | 20 2 42 105 4 6 95

Ycebororomun | 210 | 50 | 54 106 | 210 8 12 190

Temun cemiHapCbKUX 3aHATb

He nepenbavyeno HaBUYaIbHUM ILJIAHOM

Temn NpakTUYHUX 3aHATH
(nenHa popma HaBYAHHS)




Ne KinpkicTh
o/ HazBa Temu —
1. | Teopis cucrem niHiiHKUX anredpaiuHux piBHAHb. HeoaHnopiaHi Ta 2
OJTHOPI/IHI CUCTEMH JIIHIHHUX anreOpaidyHuX piBHAHb. JloCTiKEeHHS
CHCTEM JIIHIHHUX anreOpaidyHuX PiBHSIHb.
2. | Po3p’s3anns cucrem merogoM ["aycca. @opmynu Kpamepa 2
3. | ba3uc, xoopnuHatu BekTopa. CKasApHHUiA AOOYTOK IBOX BEKTOPIB. 2
Moro BIacTHBOCTI Ta 3aCTOCYBAHHSL.
4 | YMOBH napajenbHOCTI Ta MEePIEeHANKYIIPHOCTI NpsiMux. Bincrans Big 2
TOYKHU 10 TIPSMOL.
5. | IlpsiMa mmiHis y mpocTopi. 2
6. | B3aemHe posramryBaHHsI IpSMO1 JTiHIT Ta TUIONIMHN Y TIPOCTOPI 2
7. | BnacTuBOCTI HECKIHYEHHO MalMuX (YHKIIIH Ta iX KiacuQikaris. 2
8. | OcHoBHi Teopemu npo Tpanuii GpyHKIIH. ['paHnIIi TOCTITIOBHOCTI. 2
9. | Ilepma Ta npyra BU3HAYHI TPAHUII 2
10. | OcHoBHI paBuia TUQepeHIIFOBaHHS 2
11. | [oxigHa cknagenoi pyukuii. [ToxigHi o6epHenoi GyHKIIT, PyHKIII, 2
sIKa 3a/1aHa HESBHO.
12. | oximHi Ta AUQEpeHITiaTy BUIIHX TOPSIKIB 2
13. | OmyKkimicTh Ta BTHYTICTh KpUBUX. TOYKH TIEPETHHY. 2
14. | AcuMIITOTH KpUBUX. 3arajibHa cXema JOCTIHKEHHS (QYHKITIH. 2
15. | YactuuHi noxigHi BUIUX nmopsakis. [ToBauit nudepentrian ta 2
nudepeHITiaay BULTUX MTOPSIIKIB.
16. | Ckanspue nose. [loximHa 3a HanpsiMoMm. ['pastieHT. 2
17. | YmoBHui exctpemyM. HaiiOib1ie Ta HaitmMeH e 3Ha9eHHs (PyHKITIT. 2
18. | OcHoBHI MeTOIM IHTETPYBaHHS: O€3MOCEepeHE IHTETPYBAHHS, METOJ] 2
3MIHHM 3MIHHOI, IHTETpyBaHHS YaCTHHAMH.
19. | IaTerpyBaHHs ACIKUX KJIACIB TPUTOHOMETPUYHUX (DYHKIIIH 2
20. | Busnauenwuii interpain. Moro o3HaueHHs, yMOBHU iCHYBaHHS, 2
T€OMETPUYHUM 3MICT 1 BJIACTUBOCTI.
Buznauenuii iHTeTpa, sk QyHKIlis BepXHbOI rpanuili. @opmyna
Herorona-JleiOuina.
21. | OGuuCIIeHHS TUIOIII MOBEPXHI Ti1a 32 JOTIOMOTOK0 BU3HAYEHOTO 2
IHTErpaty
22. | Obuucnenns o0’ema Tin obepranus. Habnmxene o0uncneHHs 2
BU3HAYEHUX IHTETPAITIB.
23. | JliniitHi qudepeHianbHi pIBHAHHSA MEPIIOTO NOPSAAKY. PIBHAHHS 2
bepnymni. Jliniitni ogHOpiAH1 qudepeniiaabHi piBHIHHS IPYTOro
nopsiiky. O3HadeHHs Ta 3arajibHi BIacTUBOCTI. JIiHINHI 0AHOPIAHI
mudepeHianbHi pIBHSIHHS APYroro NOpsAKY 31 CTaIMMHU
Koe]illieHTaMH.
24. | OgHopigHi nudepeHLianbHi pIBHAHHS MEPLIOTro NopsAaAKy. PIBHAHHS 2
bepnymni.
25. | HabmmxeHHs po3B’si3yBaHHA AudepeHuiiftnux piBHsaHb. Meton Eitnepa 2
26. | JliniitHi qudepenniaabHi piBHAHHS ApYyroro nopsaky. OxHopiaHi 2
mdepeHiiaibHi pIBHIHHS
Bcerboro 52

Temu j1abopaTopHUX 3aHATH

He nepenbavyeno HaBUYaIbHUM ILJIAHOM







Camocriiina podora
(nenna popma HaBYAHHS)

Ne Ha3zBa Temu Ta BU# caMOCTiifHOT poOOTH CTyEeHTa Kinbkicts
3/m TOJIH
Tema 1. JliniiiHa Ta BeKTOpHA ajredpa

1 | Enementu Teopii maTpuis. OCHOBHI ornepaiii Hajq MaTpulsiMu. EnemenTu 2
Teopii BU3HAYHMKIB. BIacTHBOCTI BU3HAYHUKIB 1 CIIOCOOH TX 0OUYHCICHHS.

2 | Teopis cucteM JniHIHHUX anreOpaidHuX piBHIHB. HeoqHopigHi Ta 2
OJTHOPI/IHI CUCTEMH JIIHIMHKUX anreOpaiuHuX piBHAHB. JJoCTiHKEeHHS cucTeM
TiHIHHUX anreOpalyHuX piBHSHB

3 | Cucremu KOOpAMHAT HA IJIOMIMHI 1 y IPOCTOPI. 2
4 | Bekropu. JliniitHi oneparrii Hax BekTopamu. JIiHIITHA 3aJI€XKHICT Ta 2

HE3aJIe)KHICTh BEKTOPIB.

5 | Basuc, koopauHaTu BekTopa. CKaIspHuii T06YTOK JBOX BekTopis. Moro 2
BJIACTUBOCTI Ta 3aCTOCYBaHHS.

6 | BexTopHuii 100yTOK ABOX BeKTOpiB. MOT0 BIACTHBOCTI T4 3aCTOCYBAHHSL. 2
Mimmauuit 106yTOK TpoX BeKTOpiB. HOro BIACTHBOCTI Ta 3aCTOCYBAHHSL.

Tema 2 AnajiTHyHa reoMeTpisi Ha MJIONIMHI Ta y MpocTopi

7 | IIpsima miHig Ha TUIOIIMHIL. Pi3H1 BuaM piBHAHHS npsaMoi. Kyt mix 2
MPSIMUAMH.

8 | YMoBH mapanenbHOCTI Ta MePIeHANKYISIPHOCTI psiMuX. Bincrans Big 2
TOYKH JI0 TPSIMOT.

9 | IlmommHa y mpocTopi. 2
10 | IIpsima miHis y ipocTopi 2
11 | B3aemHe po3ramryBaHHs NPSMOI JTIHIT Ta IUIOMIMHHU Y TIPOCTOPI 2

Tema 3.Bcryn 10 MaTeMaTH4YHOro aHajisy. I panuust mociaigoBHocTI Ta
byHxuii

12 | HeckindeHO MaJli Ta HECKIHUEHO BETUKI (PyHKIIII. 2

13 | BnacTtuBOCTI HeCKIHUEHHO MaiuX (PyHKIIIH Ta iX Kiacudikaris. 2

14 | OcHoBHI TeopeMH ITpo TpaHulli GyHKIIH. ['paHHII TOCTITOBHOCTI 2

15 | HenepepsHicTh ¢yHKITi B TOoul. Po3puBHi ¢pyHkiii. Knacudikaris Touok 2
pO3pUBYy

16 | Ilepmra Ta apyra BU3HAYHI rpaHMII 2
Tema 4/IlndepenuiajibHe yncaeHHs PYHKIIT OQHIET 3MIHHOI

17 | Iousarts npo noxigHy. ['eomerpuynwmii Ta Gi3MyHUN 3MICT MOXITHOI. 2

18 | OcHoBHI npaBuiia quQepeHIiFOBaHHS. 2

19 | JudepenuiiioBaHicTh Ta HenepepBHIcTh GyHKIIT. Tabnuis noxinHux 2
OCHOBHUX €JIEMEHTapHUX (PYHKITIH

20 | Iloxinna cknanenoi pynkuii. [Toxinni o6epHenoi pyHkuii, GyHKIii, sKa 4
3aJjaHa HEesIBHO.

21 | IloxigHa cTeneHeBO-MOKa3HUKOBOI GYHKIT, TapaMeTpUYHO 3aJaHO0T 2
GbyHKIIII.

22 | [loxiaHi Ta AudepeHLiany BULIUX MOPSIKIB. 1

23 | 3pocranHs Ta criaganHs QyHkIil. ExcTpemanbHi Touku. JlokansHUI 2
EKCTPEMYM.

24 | OnyKJICTh Ta BTHYTICTh KPUBHUX. TOUKU MEPETHUHY. 2

25 | AcuMITOTH KpUBHX. 3arajgbHa cXema JOCTIHKEHHS QYHKITIH. 2

Tema 5. lu¢pepenniajibHe yncjaeHHsA PyHKUIT KiTbKOX 3MiHHHX.




26 | IlonsrTs mpo yHKUiIO KUIbKOX 3MiHHUX. OOnacTs ii Bu3HaueHHs. ["panuis 2
Ta HeNepepBHICTh. YaCTUHHI OXi/IHI MEPIIOTO MOPSIIKY.

27 | YactuHHI nOXiaH1 BUIUX opsakiB. [ToBuuil nudepeHniian ta 2
TuQepeHIliaTy BUIUX MOPSIKIB.

28 | JloTm4Ha MIIOIIKHA 0 TIOBEPXHI Ta HOPMAJIb JI0 HE. 2

29 | Cxanapue nonie. [ToxigHa 3a HanpsimoM. I'patieHT 2

30 | ExctpemyM QyHKIIH ABOX 3MIHHHX 2

31 | YmoBHuii ekctpemyM. Haiibinbie Ta HaliMeHIIe 3HaYeHHs (PYHKITIT 2
Tema 6. InTerpajibne yncjeHHs GpyHkuii oxHiei 3MiHHOT

32 | [lepsicna Ta HeBU3HAYEHUII iHTerpal. [X 03HAYEHHS Ta BIACTHBOCTI. 2
Teopema mpo iHBapiaHTHICTh iHTErpyBaHHs. TaOIHUIIS IHTErpaiB.

33 | OCHOBHI METOIU IHTETPYBaHHS: OE3MIOCEPEIHE IHTETPYBaHHS, METO/ 4
3aMIHU 3MIHHOT, IHTETPyBaHHS YaCTUHAMHU.

34 | InrerpyBaHHs 1p0OOBO-paIlioOHATEHUX QYHKITIN 2

35 | IaTerpyBaHHs esSKUX KIaciB TPUTOHOMETPUYHUX (YHKIIIH. 3

36 | InrerpyBaHHs AeSKUX ippalliOHATBHAX (QYHKIIIH. 2

37 | BusHauenwuit interpai. Floro o3HaueHHs, yMOBH iCHyBaHHS, F€OMETPUIHHH 2
3MICT 1 BJIaCTUBOCTI.

38 | BuszHauenuii inTerpan sk QyHKIliS BEpXHBOTO TapameTpy. Dopmyra 2
Hrrotona-JleitOnina. Hepmacui inTerpamu

39 | OOumcneHHs IO ITOBEPXHI TiJIa 32 JOMOMOTOI0 BU3HAYEHOTO iHTETpaly. 2

40 | O6uucienns 06’eMa i1 o0epranHsa. HabnmkeHne 00YnCIICHHS BUSHAYCHUX 2
IHTETpatiB.
Tema 7 IndepenuiajibHe piBHSAHHS NEePIIOTO MOPSIAKY

41 | OcHOBHI MOHATTS Teopii AUQepeHuianbHUX piBHAHB. Judepeniiianbi 2
piBHsIHHS 1-TO OPSNIKY: 3aralbHUM 1 YaCTUHHHK PO3B 30K, 3a1a4ua Ko,
reoMeTpuuHuii 3micT. {udepeniianbHi pIBHIHHS 3 BITOKPEMITIOBAHUMHU
3MiHHUMU. OHOPIAH] MU (epeHITiaibHI PIBHSHHS MEPIIOTO TOPSAKY

42 | JliniitHi qudepeHianbHi pIBHAHHA MEpIIOTro nopsaaky. PiBusuua bepryiii. 2
JliniitH1 oqHOPIMHI mudepeHITiabHI pIBHSIHHS APYTroro nopsaky. O3HaueHHS
Ta 3arajbHi BIACTUBOCTI. JIiHIHHI 0qHOPIMHI TudepeHIiaabHi pIBHIHHS
JPYTroro MOPSJIKY 31 CTATUMU Koe]ilieHTaMu.

43 | Jlinifini HeoHOPIAHI TudepeHITiaTbH1 pIBHSIHHS IPYroro MOPSAKY. 3
O3HadeHHs Ta 3arajibHi BIacTUBOCTI. JIiHIIHI HEoHOPIAH1
nudepeHIiaabHi pIBHAHHSA APYroro MOPSAKY 31 CTaNUMU KoedillieHTaMu Ta
CHEIiaIbHOIO MTPABOI0 YACTHHOIO.

44 | OpHopinHi qudepeHiianbHi pIBHAHHS NEPUIOro NOpsAKY. PIBHIHHS 3
bepnymni

45 | HabmmkeHHs po3B’a3yBaHHs audepeniiiiaux piBHsHb. Meron Eiinepa. 2
Tema 8 /ludepenuianbHi piBHAHHA BULIMX NOPSAAKIB

46 | IudepenuianbHi pIBHIHHS APYroro NOPSAKY, sIKI JOMYCKAIOTh MOHMKEHHS 2
HOPSIZIKY.

47 | JliniiiHi qudepeHniaabHi piBHAHHSA Apyroro nopsaky. OaHopinHi 2
mudepeHiiaabHl pIBHSIHHS.

48 | Merog Bapiarlii moBuTbHUX cTanuXx (Meton Jlarpamka). Jliniiini 4
midepeHLianbHi pIBHIHHA 31 CTATUMH KOE(ILlIEHTaMH.

49 | Cucremu qudepeHianbHUX PIBHSHb. 2
Bceboro 106




5. ®opMH NOTOYHOIO i MiACYMKOBOr0 KOHTPOJIIO

[loTOYyHMI KOHTPOIb 3AIMCHIOETHCA IiJ] Yac MPOBEIEHHA MPAKTUYHUX 3aHATh Y
BUIJISI/II ONMUTYBaHHS, TeCTyBaHHsS 3a jgonoMororw GooglepopM Ta po3B’si3yBaHHSA
3ajad.

[TincymMKOBUI KOHTPOJIb MIPOBOAUTHCS B (POPMI EK3aMEHY.

6. Po3moaia 6aJiB, siki OTPUMYIOTH CTY/I€HTH

Kypc HaBuaabHOT TUCIUIUTIHU IS IOTOYHOTO KOHTPOJIO MOJUISETHCS HA TPH
3MICTOBHX MOJIYJIS.

Jlo mepiioro 3mMicTOBOro MOAYJs BKJIOUEH1 TeMu 1-2, 10 npyroro — temu 3,4,5,
710 TPEThOro — TeMU 6, 7, 8. Bu3Hayatoun OIIHKY 3a CUCTEMAaTUYHICTh Ta aKTUBHICTb
poOoTH, 10 yBaru OepyThCsl HE TUIHKM MOTOYHI OILIHKH 3a ayAHUTOPHY pooOoTy, a i
BiJIBITYBaHHS JIEKI[IHHUX 3aHSITh.

Camocrtiitna poOota 3m00yBaya ocBitd (CP30) oliHIOETBCS Ha TiACTaBi
KOHTPOJBHUX TECTIB Ta KOHTPOJIbHMX 3alUTaHb IIiJ] 9ac €KCIPEC-OMUTYBaHHS Ta
NEPEeBIPKM BEJCHHS 30IIUTY, J€ KOHCHEKTYIOThCS TEOPETHYH1 TIHUTAaHHS Ta
PO3B’SA3YIOThCS 3a]1adi, sIKi BAKOHYIOTHCS 110322y IUTOPHO.

3a KOMIUIEKCHY KOHTPOJIbHY pOOOTY 3 MOBHUM 1 SIKICHUM PO3B'I3aHHSIM yCiX
3a/lady HApaxoBYIOThCS Oaju, BHUXOASYM 3 KPUTEPIiB OlIHIOBaHHA. Bukiagay
OpraHi3oBy€ 1 MepeBipsie BUKOHAHHS MpakTUYHUX 3aBAaaHb Ta CP30, Beme 001ik
MIOTOYHOI YCHIITHOCTI 32 BCTAHOBJIEHOO (hOPMOIO.

Ex3aMenariiinuii Oi1e€T CKJIaIa€ThCs 3 JBOX TEOPETUYHUX MUTAHb 1 JIBOX MPHUKIIAIIB
NPAKTUYHHUX 3aB/IaHb.

Koxune TeopeTuuHe MNUTAaHHSA, PO3KPUTE TMOBHICTIO, 3 HABEJCHHSAM MPHUKIAIIB
OIIIHIOETBCS B S5 OamiB. SIKIIO BiANOBIAL TpaBUJIbHA, ajle MHUTAHHS PO3KPUTE B
HEMOBHOMY 00cs31, 0€3 IpHuKIaiB, TCOPETUUHE IUTAHHS OIIHIOETHCS B 3 OalliB.
HenpasuisHa BigmoBigs a00 BiICYTHICTh BiMOBII OIiHIOETHCA B () OauiB.

[IpaBunbHO po3B’si3aHe Ta OGOPMIICHE MPAKTUYHE 3aBJAHHS 3 MOSCHEHHSMH Ta
BUCHOBKOM OIIIHIOEThCS B 10 OamiB. HasiBHICTP HEBENWKHX MOTPINTHOCTEH NpU
PO3B’s3yBaHHI 3aBJaHHs (€ TTOMIJIKH IPU OKPYTIICHH1) 3MEHIITY€ OIIHKY 3a 3a/1ady Ha
5 GamiB 1 OmIHIOETBCA B 5 OamiB. BigCyTHICTh TOSICHEHb, BUCHOBKY 1 HAasBHICTh
HEBEJIMKUX HETOYHOCTEH P pO3paxyHKax 3MEHIIIYe OI[IHKY Ha 5 0aniB. OLIHIOEThCS
Take 3aBJaHHsA B 5 OamiB. HempaBuiibHO po3B’si3aHe MpakTUYHE 3aBIaHHS a00 HOTO
BIJICYTHICTH OIIiHIOETHCS B () OauiB.

[IpaBunbHO po3B’si3aHa Ta OGOpMIICHA KOMIUIEKCHA KOHTPOJbHa pobOoTa

o1iHI0€eThCs B 20 OariB.

Orinka «BiIMIHHO» BHCTABISIETHCS Yy pasi, sKI0 cyma OarniB cTtaHOBUTH 30,

«100pe» - He MeHIe 25 6aiiB, «3aJ0BIILHOY» - He MeHIIe 15 Garib.



OcTtaToyHa cyMa OIIHKHM, SIKy CTYyJE€HT OTPUMYE IO 3aKIHYEHHIO BHUBYEHHS
HaBYaJIbHOI AUCIHUIUIIHA «Buia MareMaTuka) BU3HAYAETHCS SIK CEPEIHs OLIHKA 32
CEMECTp Ta OI[IHKA 332 €K3aMEH.

3arajgpHa KUIBKICTh OailiB, sIKy 3700yBay OCBITM NMOBMHEH HAOpaTd MiJ 4ac

BHBYCHHS HAaBYAJILHOI JUCIMILIIHN, HaBeaeHa B Taoamii 1.

Tabnuus 1 — 3aranpHa KUIBKICTH OajliB
Po3nogain 6anis, AKi oTpMMyOTb 3400yBayi OCBITU

Bun pobotu ‘ Kinbkicth ‘ Cyma GaiiB
3micTroBuii Mmoayab 1
1. BukoHaHHs IPpaKTHYHOT poOOTH 6 6
2. TemaTHYHMIA KOHTPOJTH 1 8
Pazom 14
3micToBHii MOaYJIB 2
1. BukoHaHHs IpakTU4YHOI poOOTH 11 11
2. TemaTHYHMIA KOHTPOJTH 1 9
Pazom 20
3micToBuii Moayab 3
1. BukoHaHHSs IpaKTUYHOT poOOTH 9 9
2. TemaTHYHMIA KOHTPOJTH 1 7
Pazom 16
1. BukoHaHHSI KOMIUIEKCHOT KOHTPOJIBHOT pOOOTH 1 20
2. Ex3ameH 30

Ycworo ‘ 100




[Ikana omiHoBanHsA: HamloHaapHa Ta CKTC

Cyma OaniB
3aBCl BUIU
HaBYaJIbHO1
JISUTBHOCTI

kana owinroBanusa: CKTC

IITkana
OL[IHIOBAHHS:
HallOHAJIbHA

Ouinka
€EKTC

Tloscaenusa

TUTSL 3QITIKY

Owinka 3a
HAaIl0HAJIb-
HOIO YOTHPH-
OaJIbHOIO
HIKAJIOIO

90-100

BIAMIHHO — 3m00yBau oOCBiTH BOJOIi€
TIIMOOKUMH 1 JIEBUMM 3HAHHSIMU HABYAIILHOTO
Marepiany, apryMeHTOBAHO BUKOPUCTOBYE iX y
HECTaHAapTHUX CUTYaIIIfIX, BUSBIISIE
HEOpJAMHAPHI TBOPYI 3/110HOCTI B HaBYAJIbHIN
ISUTBHOCTI;  BUIBHO — BOJIOJIIE  HAYKOBHMH
TepMiHAMH, yMi€  3HaXOJWTHU  JDKEpena
1HopMallii, aHaJII3yBaTH iX Ta 3aCTOCOBYBaTH
y MPaKTUYHINA TISIbHOCTI 200 y HayKOBO-
JOCHITHIA PoOOTI; 3MaTHUN 3a OTIOMOTOO
BHKJIaJlaya IIArOTyBaTH BHCTYII JUTSE
CTYIEHTCBHKOT HayKOBO1 KOH(epeHIIi,
BU3HAYUTH MIPOTPaMy CBO€T Mi3HABATHHOT
TISITBHOCTI.

3apaxoBaHO

BIIMIHHO

82-89

JAYXE HNOBPE — 3100yBau OCBiTH BOJIOIIE
IIUOOKMMH 1 MIIHMMHU 3HAHHSAMM, 3JaTHHI
BUKOPHUCTOBYBATH iX YHECTaHIAPTHUX YMOBAX,
MOX€ pOOUTH apryMEHTOBAaHI BHUCHOBKH,
MPAaKTUYHO OIIHIOBAaTH OKpeMi HOBI (aKTH,
SIBUIIA, MPOIeCH. Bupinrye TBopYi 3aBIaHHI,
3MaTeH CHOpHMMaTH IHIIY TIO3UII0, 5K
aTbTEPHATHBY, 3HAE CYMDKHI JUCIUIUIIHHU, B
HaBYaHHI KOPUCTYEThCS JI0JTATKOBUMH
okepenamu iHGopMmaii. Bianmosiap iioro
MIOBHA, JIOTIYHA 1 00IPyHTOBAHA.

74-81

JNOBPE — 3100yBa4 0CBiTH BOJIOJIIE IOCTAaTHBO
NMOBHUMH  3HAHHSAMH, BUIBHO 3aCTOCOBYE
BUBYCHHUN Marepial y CTaHIapTHUX YMOBaX;
pO3yMi€ OCHOBOIOJIOKHI Teopii 1 axTH,
JIOTTYHO BHUCBITIIIOE IPUYMHHO-HACIIIKOB1
3B'SI3KM MK HUMU; BMi€ aHalli3yBaTH, POOUTH
BUCHOBKM 3 TEXHIYHHX Ta EKOHOMIYHHUX
PO3paxyHKiB, CKJIaaT MPOCTi TaOIUIIl, CXEMH.
Bwmie mpaimroBaTH caMoOCTiiHO, MiATOTYBaTH
pedepaT 1 3axWIIaTH HOTO  TOJIOKEHHS.
Binmosiges Horo MoBHA, JOTIYHA, ajie 3AEIKUMU
HETOYHOCTSIMH.

64-73

3AZIOBIJIBHO — 37100yBau oCBiTH po3yMie
CyTh  JMCUMIUIIHM, BUSBISE  PO3YMIHHSA
OCHOBHHX I10JIO)K€Hb HaBYAJIBHOTO MaTepiaiy;
MO’K€ MTOBEPXOBO aHANI3YBaTH MOJii, CUTYaIli,
poOUTH  TEBHI  BHUCHOBKHM, CaMOCTIHHO
BIITBOPHUTHU OLIBIY YACTUHY MaTepialy.
BinmoBige Moxxe OyTu mpaBUIIbHA,
HEIOCTaTHBO OCMHUCIICHA.

aJic

3apaxoBaHoO

nobpe




3AZIOBIJIBHO (AOCTATHbBO) —3100yBau 3aJI0BUTBHO
OCBITH Ma€ IMOYATKOBHH piBEHb 3HAHb, BOJIOJIIE
HEOOXITHUMH YMIHHSIMHU Ta HABUYKAMU IS
BUPILICHHS CTaHJAPTHUX 3aB/aHb; BHSBIISE
60-63 E PO3yMIHHS OCHOBHHX TOJIO’KE€Hb HAaBYAIILHOTO
Marepiaidy; 3JaTHUH 3 TIOMHJIKAaMH JIaTh
BU3HAUCHHS TIOHATH Ta KATEropii, IImo
BUBYAIOTHCS; MOXKE CAMOCTIITHO OBOJIOIBATH
YaCTUHOK HABYALHOIO  Marepiany, aie
BHUCHOBKH pOOUTH HEJIOTIUH1, HEMOCIIIOBHI.
HE3AZIOBIJIBHO - 3 MOXIUBICTIO | HE
35-59 FX CKJIaJIaHHs ICTIUTY: 3700yBad OCBITH Majo 3apaxoBaHoO 3
YCBIJOMJTIOE METY  HaBUAIbHO-TII3HABAIHLHOI | MOMJIMBICTIO
JISUTBHOCTI; CJIA0KO OPIEHTYETHCA B MOHATTSAX, | OBTOPHOTO
BU3HAYEHHSX;  CAMOCTIHHE  OMpAIfOBaHHS | CKJIaJaHHS
HaBYAJIBHOTO Marepialy BUKIMKAE 3HauHI
TPYIHOII; p061/.m) cnpo6y PO3TOBICTH CYTh He3I0BITLHO
3aJJaHOTO, aJIe BIAIIOBIIA€ JIHIIIE 33 IOTIOMOT OO
BMKJIaJjaua Ha piBH1 "Tak" un "H1"; 0JHAK MOXKe
CaMOCTIHHO 3HANTH B MIAPYYHUKY BiIIOBIAb.
HE3AJIOBIJIBHO - 3  000B'I3k0OBHM | He 3aIllaxoBa-
MOBTOPHUM KypcoM: 37100yBau OCBITMU He | HO 3000B’s3-
0-34 F BOJIO/II€ HEOOXITHUMHU 3HAHHIMH, YMIHHSMH, | KOBUM IIOB-
HaBMYKAMH Ta HAyKOBUMH  TepMiHAMH, | TOPHUMBUB-
JEMOHCTPY€E HU3bKUHN PIBEHb KOMYHIKATUBHOI | YCHHAM
KYJIbTYPH. TICITUTLUTIHH
7 PekomeHpo0BaHi gXXepena iHpopmauii
ba3oBa:
1. Kienko B.IO., I'oens B. JI. Buma maremaruka B nmpukiiaiax i 3agadax. Kuis:
LenTp yuboBoi miteparypu. 2017. 596 c.
2. Hporomupenpka X.T., Kanentok [1.I. MaremaTtuunuii ananiz yHkuiit 1iicHoi
3miHHOiI. JIbBiB: JIbBiBChKa noniTexHika, 2016. 546 c.
3. JlurBun LI., Konomuyk O.M., Buma martematuka. Kui: Ilentp y46oBoi
miteparypu, 2019. 368 c.
4. Kazanoscekuit B.I., Appukanosa A.I'., Bumrakamtok H.A., [Ipo3nenko O.JL

Buma martematuka: HaBu.moci6. KuiB: Arpapna ocsita, 2014. 367 c.




Typuaninosa JI.I., Tona O.B. Buia MatemaTuka B mpukiagax 1 3ajadax.
Kuis: Jlipa-K, 2018. 348 c.

6. byOnsk T.I. Buma marematuka: HaBuansauit mocionuk.- K.: Hosuii cBiT-2000,
2004.- 434c¢

7.  JlwoxenkoBa JILI., MrookenkoBa O.10., Muxanim I'.O. Buma maremartuka.

8. Ilpuknaau i 3amadi: [Tocionuk. — K.: BIl «Axkagemisn», 2002. — 622 c.
I'epacumuyk B.C.Buma maremaruka. [loBauii kype y npukianax i 3agavax: B

9. 3 4. Hapuanenuii mocioHuk/ B.C.I'epacumuyk, I'.C.Bacumpuenko,
B.1.Kpaguos.- K.: Knuru Ykpainu JIT/, 2009.- Y.1.-578c.; 2010.- Y.2.- 470c.;
2009.- 4.3.-400c.

10 B.IL. Ipamenko, I'.I'. IIBaunu, B.C. Konosanenkos, T.M.3abopoma, B.I.
XpucTsH : Buiia MareMatuka 13 3aCTOCYBaHHSIM 1H(OPMAIITHUX TEXHOJIOT1H:
[Tigpyuynuxk - {uinponerposcbk, 2013. — 425 c.

11 Tanuna Xenesnsk, [puna Jluteun, Oxcana Konornuyk Bura marematuka:
Hapuanbnauit nocioHuk.- LlenTp HaByanwpHO1 JiTepatypu — 2019. 368c.
JonomizkHa:

1. Tnymkos [L.M., lllynna H.M. Jludepeniianbue yncienHs QyHKIIN oaHIET
3MinHOI. — K.: Bumia mkona, 1991

2. OrypuoB A.Il.,, Hakoneuna T.B., Hikymin O.B. Buiia maremaTtvka s
MiATOTOBKHY OakayiaBpiB 3 iHkeHepii: HaByanpHUM MOCIOHUK y 3 yacTUHAX. —
I: bina K.O., 2010. — 4.3. — 434 c.

HaBuyajbHO-MeTOAMYHE 3a0e3MeYeHHA:
HNaBumuuk O.M. Ta iH. Kypc nekuiif mo Bumiii matemaruili. CBiIOITBO

1. Nel3317 Jlep>kaBHuMii JenapTaMeHT iHTeIeKTyanbHO iBnacHocTi. 07.06.2005
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3aBJaHHs TEXHOJIOT1H
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€JIEKTPOHHI
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[TpakTuuHi IToBHuii Kypc EnexrponHi Googleclassro | ITorouHe oliHIOBaHHS
3aHATTA MAPYIYHUKHU om 3HAaHb CTYACHTIB
Google rectn Google popmu

9. AHoTrauis

| | Henna ¢gopma 3aouna popma




Ne
3aHAT-
T

HaiimenyBaHHSA po3aiiiB i
TeM

BH/I
3AHATTA

ayau-
TOPHI

CaMOCTIli-
HA
pobora

BH/T
3aAHATTH

ayau-
TOPHI

CaMOCTIli-
HA
pobora

3micTroBHuUiT Mmoay.ab 1. JliniiiHa Ta BekTOpHa ajredpa. AHATITHYHA reoMeTpis Ha IJIOIHMHI TA B

npocropi

Tema 1. Jliniiina Ta
BeKTOpPHa ajredpa

14

12

4

18

1.1 Enementu Teopii
MaTpuik. OCHOBHI omepartii
Ha/I MATPHUISIMH.

JIEKLIIst 2

CaMOCT

1.2 EnemenTu Teopii
BU3HAYHMKIB. BracTusocTi
BU3HAYHMKIB 1 CITOCOOH IX
00YHCIICHHS.

JIEKIIist 2

1.3 Teopist cucteM JHITHIX
anredpaidyHUX PIBHSIHb.
Heomnopinui Ta ogHOp1IHI
CUCTEMHU JHINHUX
anredpaivHUX PIBHSIHb.
JlocaimKkeHHS CUCTEM
JHIMHUX anreOpaiuHux
PIBHSIHB.

MPAaKT. 2

CaMOCT

1.4 Po3B’sa3aHHS cucTeM
Metoa0oM ["aycca. @opmynu
Kpamepa

MPaKT 2

CaMOCT

1.5 Cucremu KoOpaAMHAT Ha
TIJIOIIHHI 1 Y IPOCTOPI.

CaMOCT.

CaMOCT

1.6 Bekropu. JliniitH1
orepairlii Ha/i BEKTOPaMH.
JliniiiHa 3aJIeKHICTh Ta
HE3JIKHICTh BEKTOPIB.

JIEKIIIS 2

JIEKITIS

1.7 ba3zuc, koopauHaTH
BekTopa. CkajnsipHuii
TO0OYTOK JBOX BEKTOPIB.
Horo BnactuBocTi Ta
3aCTOCYBaHHSI.

MPaKT. 2

MPaKT

1.8 Bekropuuii A00yTOK
IBOX BekTopiB. Moro
BJIACTUBOCTI Ta 3aCTOCYBaHHSI.
Mimanuii 1o06yTOK TpHOX
BEKTOPIB. Horo BnactuBocTi
Ta 3aCTOCYBaHHSI.

JIEKIIIA 2

CaMOCT

Tema 2.

AHaJITMYHA reoMeTpis HA NJIOIIMHI Ta 10

y nmpocropi

10

20

2.1 TIpsima miHis HA TUTOIIKHI.
Pi3Hi BUaM piBHSAHHS MPSIMOI.
Kyt Mix npsiMumu.

JIEKIIIs 2

CaMOCT

2.2 YMOBHM napaneiabHOCTI Ta
NEePIEeHANKYIAPHOCT] IPSAMUX.

IIPAKT. 2

CaMOCT




Bixcrads Bijg TOYKH 10
IPSIMOT.

10

2.3 IlnomuHa y mpocTopi.

JIEKLIIS

CaMOCT 4

11

2.4 Tlpsima JiHis y IPOCTOPI.

HPaKT

N

N

I

CaMOCT

12

2.5 B3aemHe po3ranryBaHHs
MPSAMO1 JTiHIT Ta TUIONIUHE Y
POCTOPI.

HPaKT

HPaKT 2 4

3MmicToBHUIT MOaYIb 2. BeTyn 10 MaTeMaTHYHOro aHai3y. ['panuus mocaiioBHOCTI Ta PyHKIIiL.
JAudepennianbHe yncjieHHsa GpyHKIIT o1

Hi€l Ta KITIBbKOX 3MIHHUX

Tema 3. Beryn 10 MaTeMaTHYHOT0 aHAJI3Y.

I'panuus nocainoBHocTi Ta pyHKIii

10

10

19

13

3.1 HeckiHueHHO Mauti Ta
HECKIHYEHHO BEJIHUKI PYHKIIII.

JIEKIIIS

CaMoOCT 4

14

3.2 BnacTBOCTI HECKIHUEHHO
Manux QyHKIH Ta iX
Kiacudikaris.

MPAaKT.

CaMoOCT 4

15

3.3 OcHOBHI T€OpEMH PO
rpanuui Gyakuin. ['panumi
MOCIIIIOBHOCTI

MPAaKT.

CaMOCT 4

16

3.4 HentepepBHicTh QyHKITIi B
Touli. Po3puBHi QyHKIIII.

Knacudikariis Touox po3puBy.

JIEKIIIS

CaMoOCT 3

17

3.5 [lepmra ta gpyra Bu3Ha4YHi
TPaHUIIL.

HpaKT

€caMoCT 4

Tema 4 Iudpepennianbue
yncjaeHHs GyHKIil oHi€l
3MIHHOI

20

19

18

4.1 TloHATTS PO MOXIIHY.
['eomeTpuunnii Ta GizuyHUN
3MICT ITOX1THOI.

JIEKIIIS

JIEKITIS 2 4

19

4.2 OcHOBHI IpaBuUIIa
U epeHITIFOBaHHSI.

HpaKT

€caMoCT 4

20

4.3 JIndepeHiiiioBaHicTh Ta
HEeNepepBHICTh QYHKIIII.
Ta0auis MOXIIHUX OCHOBHUX
eJIeMEeHTapHUX (YHKIIIH.

JIEKIIIS

€caMoCT 4

21

4.4 TloxigHa CKIIaIeHO]1
¢yukuii. [Toxigai o6epHeHoT
¢byHkil, GyHKIIi, Ka 3a7aHa
HESIBHO.

MPAKT.

€caMoCT 4

22

4.5 INoxigHa cTeneHeBo-
MOKa3HUKOBOT (PyHKILI,
napaMeTpUvHO 3a1aHO1

GbyHKIIII.

JIEKIIIA

CaMoCT 6

23

4.6 udepeniian GyHKII.
BrnactuBocTi aqudepeniiana

JIEKIIIA

24

4.7 Toxinni Ta qudepeniianu
BUIIUX MTOPS/IKIB.

IpaKT

MPaKT 2 4

25

4.8 3pocTaHH Ta CcliaJaHHs
¢ynkuii. Ekcrpemanshi

JIEKIIS

CaMoCT 4




TOoYKHU. JIokanbHUN
EKCTPEMYM.

26

4.9 OmyKJIiCTh Ta BIHYTICTb
KpuBUX. TOYKH MTEPETUHY.

HPaKT

CaMOCT

27

4.10 AcuMNTOTH KPUBUX.
3arasipHa cxema JOCIIHDKEHHS

(b yHKITIH.

HPaKT

CaMOCT

Tema 5. ludepennianbue
YHCJIeHHs PYHKIII KiJIbKOX
3MIHHMX.

14 12

28

5.1 TTonstTs mpo HyHKIIIFO
KUIBKOX 3MIHHUX. O0IacTh 1i
BU3HAYECHHS.

JIEKLIist

CaMOCT

29

5.2 I'pannis Ta
HeTepepBHICTh. YacTuHHI
MOX1JIH1 IEPIIOTO MOPSIKY.

JIEKIIIA

30

5.3 YacTtuHHI TOXiIH1 BUIIIX
nopsiikiB. [ToBHUI
mudepeHItian Ta
nudepeHITiaay BUIINX
MOPSIKIB.

IIPAKT

CaMOCT

31

5.4 JloTnyHa IJIOMIMHA 10
MOBEPXHI Ta HOPMaJTh JI0 HE.

JIEKIIIS

CaMOCT

32

5.5 Ckanspae none. [loxinna
3a HanpsAMOM. [ paiieHT.

HpaKT

CaMOCT

33

5.6 Exctpemym ¢yHKITIH ABOX
3MIHHHUX

JIEKIIIS

JIEKITIS

34

5.7 YMOBHUIA €KCTPEMYM.
Haiibinp1me Ta HaliMeHIIe
3Ha4YeHHs (QYHKIIII.

HpaKT

CaMOCT

Pazom 3a 3MicTOBUM MOJyleM
2

3a 1 cemectp

131

68 63

3micToBHUIT Moayab 3. IHTerpanbHe Yuc/ieH
PiBHSIHHSI.

HA QpyHKuii ogHiel 3MiHHOIL n

(pepenuianbHi

Tema 6. InTerpajbne unciaeHns GyHkuii ogHiel

3MiHHOI

18 21

4 36

35

6.1 IlepBicHa Ta
HeBU3HAYeHHi iHTerpai. Ix
O3HAYEHHS Ta BIACTUBOCTI.
Teopema npo iHBapiaHTHICTb
iHTerpyBanHs. TaOnuus
IHTerpaiis.

JIEKIIIA

JIEKIIIA

2 4

36

6.2 OcHOBHI MeTOIU
IHTerpyBaHHA: Ge3mocepeHe
IHTErpyBaHHS, METOJ 3aMiHU
3MIHHOI, IHTeTpyBaHHS
YaCTUHAMHU.

HPAKT.

CaMOCT

37

6.3 InTerpyBanns qpo0oBo-
paiioHabHUX (YHKITIH.

JIEKIIS

CaMOCT




38

6.4 InTerpyBaHHs I€IKUX
KJIaCiB TPUTOHOMETPUYHUX

(b YHKIIIH.

IPAKT.

CaMOCT

39

6.5 [aTerpyBanHs AeaKux
ippanioHanbHUX (YHKIIH.

JIEKLIIS

CaMOCT

40

6.6 Busnauenuii interpai.
Moro 03HaueHHS, YMOBH
ICHYBaHHS, T€OMETPUYHHIA
3MICT 1 BIACTUBOCTI.
Busnavenuii inTerpa, sk
(GyHKIIS BEpXHBOT TPAHMIIL.
®opmyna HeroToHa-
JleiiOHIna.

IPAaKT.

HPaKT

41

6.7 BuzHnaueHuii iHTErpa K
(yHKIIiS1 BEpXHBOTO
napametpy. @opmyina
Herorona-Jlel6nina.
HesnacHi inTerpanu .

JIEKIIIS

CaMOCT

42

6.8 O0uucienHs o
MTOBEPXHI T1j1a 32 JIOTIOMOT OO0
BH3HAYEHOTO IHTETpaly.

MIPAKT

CaMOCT

43

6.9 O6uncieHHs 00’ eMa Ti
obeprannsa. Habmmkene
00YHCIICHHST BUBHAYCHUX
IHTETpatiB.

IIPAKT

CaMOCT

Tema 7 {udepenuianbHi
PiBHSIHHS MEPLIOr0 NMOPSAAKA

10

12

20

44

7.1. OcHOBHI TOHSATTS TEOPii
mudepeHIiaIbHUX PIBHIHB.
HudepennianbHi piBHAHHS 1-
r'o MOPSJIKY: 3arajJbHui 1
YaCTUHHUI PO3B’A30K, 3a/1a4a
Kormi, reomeTpuyHuii 3MicT.
JudepennianbHi pIBHIHHS 3
B1TOKPEMJIFOBAHUMH 3MIHHUMHU.
OpnopinHi AudepeHuianbHi
PIBHSIHHS MIEPILIOTO MOPAIKY.

JIEKIIIS

CaMOCT

45

7.2 JliniiH1 qudepeHIianpHi
PIBHSHHS MIEPIIOTO MOPSIIKY.
PiBusinus bepnymni. JliniiH1
OJTHOPi/IHI Tu(epeHLiabHi
PIBHSHHS IPYrOTO MOPSAIKY.
O3HaueHHs Ta 3arajibHi
BiacTuBOCTI. JIiHIMHI
OJTHOPi/IHI Tu(epeHLiabHi
PIBHSHHS IPYTOTO MOPAIKY 31
CTAJIMMH KOEQILlIEHTAMH.

MPAKT.

MpaKT

46

7.3 JliniliH1 HEOAHOPIH1
midepeHiaibHi pIBHAHHS
Apyroro nopsaaxky. O3HaueHHs
Ta 3arajbHi BIaCTUBOCTI.

JIEKIIS

CaMOCT




JliniifH1 HeOoTHOPITHI
mrdepeHianbHi piBHIHHS
JPYroro MOPSIIKY 31 CTAIUMHU
KoedilieHTaMu Ta
CIEIIaTbHOIO TIPABOO
YaCTHHOIO.

47

7.4 OmHopinHi
mdepeHnianbHi piBHIHHS
MEPIIOTO MOPSAKY. PIBHSHHS
Bbeprymi.

IIPAKT

CaMOCT

48

7.5 HabnuxeHHs
PO3B’sI3yBaHHs
TU(pEPEeHLIHHUX PIBHSIHb.
Meron Eiinepa

IIPAKT

CaMOCT

Tema 8 IudepenuiaabHi
PiBHSIHHSI BUIIIOT0 MOPSIIKA

10

15

49

8.1 udepeHItialibHi piBHIHHS
JPYroro MopsKy, ki
JIOMYCKAIOTh TIOHMKEHHS
TOPSIIKY.

JIEKIIIS

CaMOCT

50

8.2 JliniiiHi nudepenmianpHi
PIBHSHHSI JPYroro MOPSIKY.
OnnopinHi AudepeHIianbpH1
PIBHSIHHSL.

MPAKT.

MPaKT

o1

8.3 Meron Bapialtii JOBUTEHUX
cranux (meron Jlarpanxka).
JliniitHi qudepeHItiaabHi
PIBHSIHHS 31 CTATUMU
koedirieHTamu.

JIEKIIIS

CaMOCT

8.4 Cucremu
mudepeHIiaTbHUX PIBHSIHD.

CaMOCT

CaMOCT

52

KomruiekcHa KOHTpOJIbHA
poboTta

Pasom 3a 3MicTOBHUM
MomyleM 3

18

23

3a apyruii cemecTp

36

43

10

95

Bceboro

104

106

20

190
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