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BCTYII

[IporpamMa HaB4anpHOI MUCHUILTIHM «Bulla MaTemaTtwka» CKJIaJCHA BIIMOBIAHO JO OCBITHBO-
npodeciiinoi mporpamu «l'eorpadis. IIpuponosnaBcrBo. Ekonomika. Typucrcbka pob6oTay MiATrOTOBKU
OakanaBpa cnemiansHocTi 014.07 Cepenusi ocita (I'eorpadisi), OCBITHBO-TIpOdeciiiHOI mporpamMu
«["eosoriuna 310MKa, MONIYK Ta PO3BiJIKa KOPUCHUX KOIAJIMHY» MiArOTOBKH OakanaBpa cremianpHocTi 103
Hayku mnpo 3emmio Ta ocBiTHbO-TIpodeciiiHux mporpam «l'eorpadiss pekpeamii Ta TypusMy»,
«ExoHoMiuHa, coriaabHa Teorpadis Ta perioHaAIbHUN pPO3BUTOK», «Kaptorpadis, reoindopmaruka i
Kagactp», «@izuuna reorpadisi, MOHITOPHHT 1 KaJacTp MPHUPOTHHUX PECYPCiB» MiArOTOBKM OakaiaBpa
crenianbHocTi 106 I'eorpadis.

1. Onuc HaBYAJILHOI AUCHUILIIHA

1.1. MeTo10 BHKIaJaHHS HABYAJIHHOI AUCHUILIIHN «BuIa MaTeMaTHKa» € BUBYCHHS OCHOBHHX
PO3UTIB aHATITUYHOI TeOMETpii, JIIHIMHOI anreOpu Ta MaTEMaTUIHOTO aHAITI3Y JJIs 3a0e3nedueHHs 6a30BO1
MaTEeMAaTHYHOI ITiIFOTOBKH 3100yBaviB BUIIIOI OCBITH.

1.2. OcHOBHUMHU 3aBJAaHHSIMH BHUBYEHHSI JUCUHMILUIIHM «Buiia maremarukay € 3aCBOEHHSA
OCHOBHUX TIOHATH, IJICH Ta METOIB aHATITHYHOI reoMeTpii, JIHIHHOI anreOpu, AUQEpeHIiaIbHOro Ta
IHTErpaybHOTO YUCIICHHS; (POPMYBAHHS yMiHb CAMOCTIHHOTO OMpAIIOBAaHHS MAaTEMaTUYHOI JITEpaTypH;
HaBYaHHs 3700yBadiB BUINOI OCBITH OyayBaTH MaTeMaTH4YHI MOJEII Ta 3aCTOCOBYBATH MaTEeMaTH4YHI
METOJIU 10 AOCIIKEHHS 1 po3B’si3yBaHHs (haXxOBHX 3a7au.

1.3. KinbkicTh kpeauris — 4.

1.4. 3aramnpHa KiUIbKiCTh rogud — 120.

1.5. XapakTepucTrKa HaBUaIbHOT JUCITUTLTIHI

HopmarusHa / 3a BuGOpoM

Jlenna ¢opma HaBYaHHS ‘ 3aouna (qucraHIiiiHa) popma HaBUAHHS
Pix miaroroBku
1-ii | 1-ii
Cemectp
1-i | 1-ii
Jlexmii
32 rox. | 8 rox.
[IpakTHyHi, ceMiHapChK1 3aHATTS

32 rox. | 6 rox.

JlaGopaTopHi 3aHATTS

CamocriitHa poOoTa
56 roz. \ 106 ron.
IHuBiNyanbHi 3aBIaHHS

1.6. KoMrieTeHTHOCTI Ta 3arjlaHOBaHi pe3yabTaTd HaBUYaHHSI.

3rifHO 3 BHMOraMHM OCBiITHbO-TIpo(eciiiHoi mporpamu  «leorpagis. IIpupomo3HaBcTBO.
Exonomika. Typuctcbka po6oTa» 3100yBayl HOBUHHI MaTH HACTYITHI KOMIIETEHTHOCTI.

3araJjbHi KOMIIETEHTHOCTI:

3K6. 3partHicTh 10 TOpUMHATTA e(QEeKTUBHUX pilleHb Yy MpodeciiiHiil AisUIbHOCTI  Ta
BIJIMOBIJAJILHOTO CTaBJECHHS JIO OOOB’S3KiB, MOTHBYBAaHHS JIOAE€H 1O JOCATHEHHS CIUJIBHOI METH
(J1iIepchKka KOMIETEHTHICTB ).

3K?7. 3natHicTh OpieHTyBaTUCS B iH(pOpMaLiiHOMY MPOCTOPI, 3A1MCHIOBATH MOLIYK 1 KPUTHYHO
OIliHIOBaTH 1H(OpMAIliI0, ONMEpPyBaTH HEI0, 3[aTHICTh €()EKTHBHO BHUKOPHUCTOBYBAaTH HasBHI Ta
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CTBOpIOBaTH (3a MOTpeOH) HOBI HU(POBI OCBITHI pecypcH, 3AaTHICTbH BUKOPHUCTOBYBAaTH LU(POBI
TEXHOJIOT11 B OCBITHBOMY Mporieci (1HhopmariiHo-1iuppoBa KOMIETEHTHICTD.

CreniajabHi (mpeaMeTHi) KOMIIETEHTHOCTI:

ITIK3. 3partHicTh 3acTocyBaTtu 0a30Bi 3HAHHSA 3 MPUPOJHUYUX Ta CYCHUIbHUX HAayK y HaBYaHHI Ta
npodeciiiHii  TisIbHOCTI, CUCTeMHE TeorpadiuHe MHUCICHHS NpU BHUBYEHHI 3emili (CBITY), reocdep,
MaTEpHKIB 1 OKeaHiB, YKpaiHH, MPUPOIHUX 1 CYCIIBHUX TEPUTOPIaTbHUX KOMILJICKCIB.

IIporpamui pe3yJbTaTH HaBYaHHSl 3a OCBITHBO-TIpodeciiiHoo nporpamoro «I'eorpadis.
[Tpupono3naBctBo. EkoHomika. Typuctchka poboTay:

PH14. 3nae Ta po3ymie OCHOBHI KOHILIEMII1, MapaJAurMu, TEOpii Ta 3araibHy CTPYKTypy reorpadii,
MPUPOJHUYMX, CYCHIIBHUX 1 TOYHHUX HayK B 00Cs31, HEOOXiTHOMY JJisi 3acBO€HHS reorpadiuHux
JUCLHUIUTIH, TIPEeAMET AOCIipKeHHs reorpadii, micue i 3B’43KH B CUCTEMi HayK, €TalM iCTOpii PO3BUTKY
reorpadiuyHOi HAyKH 1 reorpadiyHUX BIAKPUTTIB.

PH31. 3acrocoBye pamioHalbHI MPUAOMH TONIYKY, BiIOOPY 1 BUKOPUCTAHHS Cy4acHOi (haxoBoi
iH(opmMartii, BUTbHO OPIEHTYETHCS 1 ONEPYE AKICHUMHU 1 KUTbKICHUMH METOJIaMU 1i aHaIi3y IpH BUPIIICHH]
(daxoBHUX 3aBlaHb 3 ypaxyBaHHIM OCOOJIMBOCTEH B3a€MOZIl CyCHIBCTBA 1 MPUPOAH (PaxX OCIPSIMOBAHOTO
OCBITHBOT'O TPOILIECY, 13 3aTy4yeHHSM BIANOBIAHUX JDKEpElN, 13 HaJaHHSAM MOPIBHSHHS Ta KPUTUYHOI
OLIIHKH y (hOpMi TIOBHOT'O TEKCTY, T€3, IPE3CHTAIIMHUX MaTepiaiB

3riJHO 3 BUMOTraMH OCBITHBO-TIpo(eciiiHoi mporpamu «l'eosoriuna 3OMKa, MOIIYK Ta PO3BiIKa
KOPUCHHX KOTIaJIMH» 3/100yBayi MOBUHHI MaTH HACTYIHI KOMIIETEHTHOCTI.

3araJjbHi KOMIIETEHTHOCTI:

3KO08. 3naTHicTh BYMTHUCS 1 OBOJIOIBATH CyYaCHUMH 3HAHHSIMU.

ChneniajJbHi KOMIIETEHTHOCTI:

CK14. 3naTHICTh 3aCTOCOBYBaTH 0a30Bi 3HaHHS (Pi3ukH, XiMii, 010JIOTii, €KOJIOTii, MAaTeMAaTHKH,
iH(hOopMaLIfHUX TEXHOJOTIH TOIIo Mpu BUBUEHHI 3eMJi Ta ii reocdep. PosymiTucs Ha kinacudikamisax ta
CYTHOCTI T€0JIOT1YHUX 00’ €KTIB Ta MPOIIECIB.

CK16. 3p1aTHICTh 3aCTOCOBYBaTH KibKICHI METOAM TMPHU JOCHiIKeHHI reocdep (reonoriyHux
00’€KTIB Ta MPOLECIB).

CK23. 3parHicTh AiarHOCTYBaTH, BUIUIATA Ha MICHEBOCTI Ta HAHOCUTH HA TEOJIOTIYHI KapTH
MeTamMopQi4Hi Ta METacOMaTH4YHI KOMIUIEKCH, PO3II3HAIOUM IX 32 BIKOM Ta CTPYKTYPHOIO MO3HIII€l0, 1
OyayBaTH JIETE€H/IU Ta F€0JIOT1YHI KapTH HOBOTO MOKOJIIHHS.

IIporpamui pe3yJbTaTH HaBYaHHSA 32 OCBITHbO-TIpodeciiiHol0 mporpamoro «l'eonoriyHa
3iOMKa, MMOIIYK Ta PO3BiJKa KOPUCHUX KOMAIUH:

PHOL. 36uparu, oOpoOisiTH Ta aHATi3yBaTH 1HGOPMAITit0 B 00J1aCTi HAYK TTPO 3eMITIO.

PHO09. BmiT BUKOHYBaTH JIOCIIIKEHHSI reocdep 3a J0MOMOTro0 KUIbKICHUX METO/IIB aHaMi3y.

PH15. BMitu o0upaTé ONTHMajbHI METOAM Ta IHCTPYMEHTAJbHI 3acO0M Uil MPOBEACHHS
JOCTiIKeHb, 300py Ta 0OpOOKU JaHHX.

3riIHO 3 BUMOTaMH OCBITHRO-Tipodeciiinnx mporpam «leorpadiss pexpeallii Ta TypuIMy»,
«ExoHoMIYHa, comianbHa reorpadis Ta perioHaJbHUM po3BUTOK», «Kaprorpadis, reoindopmaruka i
KagacTp», «®i3uyHa reorpadisi, MOHITOPUHT 1 KaAacTp HNPUPOJHUX PECypcCiB» 3400yBadi MOBUHHI MaTH
HACTYMHI KOMIIETEHTHOCTI.

3araJjibHi KOMIIETEHTHOCTI:

3K01. 3naTHICTh 3aCTOCOBYBATH 3HaHHS Yy NpakTHyHHX cutTyauisx. (st OIIIl «ExoHomiuHa,
comianpHa reorpadiss Ta perioHanbHMHA po3BUTOK», «Kaprorpadis, reoiHdopmaTuka 1 KagacTpy,
«®i3uuHa reorpadis, MOHITOPHHT 1 KaJacTp MPUPOIHUX PECYPCIBY»)

3K05. HaBuuku BUKOPUCTAHHS iHPOPMAIIHHUX | KOMYHIKAIIIHHUX TEXHOIOTIH.

CrneniaJibHi KOMIIETEHTHOCTI:

CKO03. 3natHicTh 3aiMicHIOBATH 301p, PEECTpAIi0 1 aHaATI3 JaHWUX 3a JOTIOMOTOK0 BIJIMOBIIHHUX
METOIB 1 TEXHOJOTIYHUX Ta MPOTrPaMHUX 3aco0iB y MOJbOBUX 1 JabopartopHux ymoBax (mis OIIIT
«[eorpadis pekpeartii Ta Typu3My»).

CKO04. 3naTHicTh 3aCTOCOBYBATH KIJBKICHI METOAM MpHU AOCHIPKEHHI cdep nanamadrHOl
000JIOHKH.

CKO08. CamocTiitHO ochi/pKyBaTH MPHUPOJIHI MaTepiald Ta CTaTUCTUYHI J aHI B MOJbOBUX 1
1a0opaTOPHUX YMOBaX, OIMCYBaTH, aHANI3yBaTH, JOKYMEHTYBATH 1 TIPE3CHTYBATH pE3YJIbTaTH;
aHaJIi3yBaTl OCOOJIMBOCTI PETIOHANBHOTO COLiaIbHO-€KOHOMIYHOTO po3BUTKY (171 OIIIT «ExoHoMiuHa,
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comianbHa reorpadis Ta perioHaJbHHNA po3BUTOK», «Kaprorpadis, reoindopmaruka i KamgacTpy,
«Diznyna reorpadisi, MOHITOPUHT 1 KaJaCTp IPUPOIHHUX PECYPCIBY).

CK14. 3pathicTe 3acTocoByBaTd 0a30Bi 3HaHHS (PyHIAMEHTAIbHMX HAyK IpH BHUBYCHHI
MPUPOJHUX Ta AHTPONOTEHHUX TeocucTeM pizHoro iepapxiunoro piBas (mis OIIIl «Kaprorpadis,
reoiHpopMaTHKa KagacTpy).

IIporpamMui pe3yjbTaTH HaBYaHHS 32 OCBITHbO-TIpodeciiHuMu mporpamamu  «l'eorpadis
pekpeartii Ta Typu3mMy», «EkoHOMIuHa, colianbHa reorpadis Ta perioHaIbHu po3BUTOK», «Kaprorpadis,
reoindopmaruka 1 kagactpy», «Pizuuna reorpadis, MOHITOPHHT 1 KaIacTp IPUPOIHUX PECYPCIBY:

PHO1l. 3naTtu, po3yMmiTH 1 BMITH BHUKOPHUCTOBYBAaTH Ha NPAKTUII O0a30Bi MOHATTA 3 Teopil
reorpadii, a Takox cBiToraaHuX Hayk (mist OIIl «®izuyHa reorpadis, MOHITOPUHT 1 KaaacTp
HIPUPOJTHUX PECYPCIBY).

PHO5. 36uparu, oOpobisaTu Ta aHamizyBaTH iHpopMalio B o0yacTi reorpadiyHux Hayk (I
OINIl «I'eorpadis pekpeamii Ta Typusmy», «EkoHOMIUHA, comianbHa Treorpadis Ta perioHaNIbHUN
PO3BHTOKY).

PHOG6. BukopucroByBaru iHpopMauiiiHi TexHOIOTIi, Kaprorpadiuni Ta reoindopmariitni Mmoxaeni
B ramy3i reorpadiunux Hayk (mus OIIIl «ExoHomiuHa, couiagbHa reorpadis Ta perioHaJIbHUN
PO3BHTOKY).

PHO8. 3acrocoByBatu Mozeni, meroad ¢i3uKH, Ximii, Te0NOrii, eKOoJOrii, MaTeMaTHKH,
iH(pOpMaLiifHUX TEXHOJIOTIH TOIIO MPH BHBYEHHI MPHUPOJHHUX Ta CYCHUIBHHUX IMPOLECIB (OpMyBaHHS i
PO3BHUTKY reocdep.

PH17. BoyogiTi HaBUYKaM¥ CIUTKYBaHHSI 3 TIPEJCTABHUKAMH 1HIIUX MPO(ECIHHUX TPyT, y TOMY
YHUCIIi y 3arajlbHOOCBITHIX Ta cHeliani3oBaHux HaBuaidbHuX 3akiangax (mis OIIIl «Kaprorpadis,
reoindopmaruka i kagactpy).

2. TeMaTUYHHUH IJIAH HABYAJILHOI JUCHHUILTIHA

Po3ain 1. AnajiTuyHa reomeTpisi Ha NJIOIMHI. BU3HAYHUKH APYroro i TpeTboro NOPsAKiB.
Cucremu JiHIi{HUX PIBHSIHb

Tema 1. Haunpocmiwi 3a0aui anarimuunoi ceomempii. Pisnsanus ninii. Ipsima ninis. Tonspua
cucmema KOOpOUHAm.

CucremMu KOOpAMHAT HA TpsAMii 1 Ha TUIOUIMHI. BincTane MiXK ABOMa TOYKaMU Ha TUIOMIHHI,
JUIeHHS BIAPI3KY y AAHOMY BigHOWIEHHI. PiBHSHHS JiHIT Ha TulomMHI. PIBHSHHS mpsiMoi. 3arajbHe
PIBHSAHHS TOpsAMOi; PIBHSHHA MPsAMOi, 10 MPOXOAUTH Yepe3 3aJaHy TOUYKY Yy 3a/JaHOMYy HaIpsAMKY;
PIBHSIHHS NPSIMOI 3 KYTOBUM KOE(IIIEHTOM; PIBHSAHHS MPSAMOi, 110 MPOXOAUThH Yepe3 JIBl 3a/aHl TOUKH;
pIBHSHHS mpsMOi y BiApi3kax Ha ocax. Kyr MK JBoMa NOpSMUMH, YMOBH MapajellbHOCTI Ta
NEepIEHINKYISIPHOCTI TBOX MpsiMUX. Binctanp Bix Touku a0 mpsimoi. [lonsipHa cucrema KOOpauHAT Ha
riomuHi. PiBHAHHA JiHIT y NOJSAPHIN cucTEM1 KOOpAUHAT.

Tema 2. Kpusi opy2oeo nopsoky.

Kono. PiBasianst xona. Kanoniune piBHsHHA eninca. DokanbHa BIacTUBICTH eninca. JlocmimkeHHs
dbopmu emirnca. EKCleHTpUCUTET 1 TUPEKTPUCH eninca. JupekTopiaabHa BIaCTUBICTh eninca. KanoHiune
piBHsHHS Tinep6oau. dokanbHa BIacTUBICTH rinepoosu. JlocnipkeHHs ¢GopMu rinepOoiu. ACUMITOTH
rinepbonu. Excuentpucurer 1 aupekTpucu rinepoonu. JlupexTtopiasibHa BIacTUBICTH TinepOOJIH.
Kanoniune piBHsHHS napaboiu. [{upexTopiaibHa BIaCTUBICTh Napabosu, POKycC 1 TupeKTprca napadbou.
Hocnimxenns gopmu napabonu. PiBHSHHS JiHIT Apyroro MopsAAKy y MOJSpPHIM cCHCTeMI KOOpAWHAT.
OnTuyHi BIACTUBOCTI eJirca, rinepooiu ta mapadoiu.

Tema 3. Mampuyi, 6usHauHuKu, cucmemu JiHIUHUX PIBHSHb.

OsnauenHs marpunb. Jii 3 Matpuismu. O3HadeHHs BHU3HAYHMKIB. BusHauHuku 1pyroro i
TPETHhOro NnopsiikiB. Bractusocti Bu3HauHMKIB. OOUMCIIEHHS BUSHAYHUKIB JPYTOro 1 TPEThOTo MOPSJIKIB.
Obepuena marpuist. Panr matpuni. Cucremu niHiiHNX piBHAHb. @opmynu Kpamepa i 3HaX0KEHHS
PO3B’SI3KIB CUCTEM JIiHINHUX piBHSAHb. Metox ["'ayca po3B’a3yBaHHS CUCTEM JIIHIMHUX PIBHSHbD.

Po3nin 2. EnemenTn BekTOpHOro anajisy. Ilpsima i niiommnaa y npocropi

Tema 4. Bekmopu na niowuni ma y npocmopi.

OsnauenHs Bekropa. Cyma BEKTOpIB Ta Pi3HMLS BEKTOPIB, JOOYTOK BEKTOpa Ha YHCIO. YMOBa
KOJIIHEapHOCTI BeKTOpiB. [IOHATTS JiHIHHO 3a1eKHO1 cucTeMu BeKTOpiB. [IoHATTS Ga3ucy Ha IIIOIIKHI Ta
B ripocTopi. [Ipoekuis BekTopa Ha Bick. KoopannaTtu BekTopa. HampsiMHI KOCHHYCH BEKTOpa y MPOCTOPI.
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Ckansgpuuii no0ytok BekTopiB. KyT MK Bekropamu. YMOBa MEPIEHIUKYISIPHOCTI BEKTOPIB.
BekTopHnii 100yTOK BEKTOPiB, HWOTrO TE€OMETPUYHUN 3MICT 1 BiacTuBocTi. OOYMCICHHS TLIOIII
TpUKyTHHKA. Mimanuii 100OyTOK TpbOX BEKTOpiB, HOro reoMeTpuuHuil 3MmicT 1 BracTuBOCTi. O0’em
TeTpaeapa. YMoBa KOMIJIAaHAPHOCTH BEKTOPIB.

Tema 5. Pisnanus nosepxui. [Lnowuna i npsama y npocmopi.

PiBHsIHHS TOBEpXHI Yy mpocTopi. PIBHSHHS IUIONIMHU: 3arajibHe PIBHSHHS IUIONIWHH; PIBHSIHHS
IUIOIIMHY, IO MPOXOAWUTH Yepe3 3aJaHy TOYKY NEPHEHAUKYISPHO 33JaHOMY BEKTOpPY; PiBHSHHS
IUIOUIMHM, IO HPOXOJUTh 4Yepe3 TOYKY 1 MapajielbHy JABOM BEKTOpaM; PIBHSHHS IUIOMIMHHU, IO
IPOXOJAUTH Yepe3 TpU TOUYKW. BifncTanp BiJ TOYKM A0 IUIOMIMHU. PiBHSHHA JNiHIi y mpocTopi. PiBHAHHS
npsMO1 y TIPOCTOpi: 3arajbHE PIBHSAHHSA MPsAMOI y TMpoCTOpi (MpsMa, SK TEPETHH JBOX TUIOIIHH),
KaHOHIYHE pIBHSHHS MNPSAMOi; PIBHAHHA MNPSAMOi, IO NPOXOIUTH uepe3 Bl TOYKH; IapaMeTpHuHE
PIBHSIHHSA MpsAMOI y ipocTopi. Touka nepeTuny npsiMoi Ta riomuHy. [lepexin Bif 3aralbHOrO pPiBHSIHHS
OpsSMO1 y IPOCTOPI /10 KAHOHIYHOTO PiBHIHHSA.

Po3nain 3. ®yukuii ogui€i 3MinHoi. I'panuns i moxinHa pyHkuii

Tema 6. @yuxyii oonici sminnoi. I panuys ghynxyii.

OznauenHs ¢pyHkiii ogHiei 3minHOi. Ciocobu 3amanus ¢yHkiii. Knmacudikauis Gynkuiin. OcHOBHI
eneMeHTapHi (yHKIii, iX BiaactuBocTi 1 rpadiku. I[IOHATTS MOCTIIOBHOCTI 1 TPaHUI IOCIIZOBHOCTI.
Oznauenns rpanuui ¢yHkimii. BnactuBocti rpanuib. OCHOBHI TeopemH Mpo TpaHuii. OZHOCTOPOHHI
rpanumi. HeckiHueHHO Maii Ta HeCKiHYeHHO BenuKi (QyHKIii. Pi3Hi Buam HeBu3HaueHocTed. OCHOBHI
MeToau oOuucieHHs rpaHuib. [lepma Ta apyra uynoBi rpanuni. HemepepBHicTh (yHKIIT B TOYIII.
OCHOBHI T€OpEeMH PO BIACTUBOCTI HemepepBHUX (yHKIINA. TOUKM po3puBy (yHKIIII.

Tema 7. [{ugpepenyianvre uucnenns ¢yukyiu 0OHici 3MIHHOT

[Moxigna ¢yskmii B Touni. Judepenuiiiopanicts ¢yHkuii B Touni. ['eomerpuunuii i ¢izudnuit
3micT moxinHoi ¢yHkiii. Jlotnuna Ta HOpMmane A0 rpadika ¢yHKIIl B Touli. PiBHSHHS AOTHYHOI Ta
HOpMali 710 rpadika ¢yHKIii B Touni 3 3aganor0 abcrucor. OCHOBHI TepeMHu Mpo nmoxiaHi. Teopema mpo
noxigHy cknaaenoi ¢ynkuii. Tabmums noxignux. [ousatts audepenmiana GyHKIIT B TOYI SK TOJIOBHOI
JTHIMHOT YacTUHH TpHUpocTy (GyHKHii B Toumi. 3B’SM30K MK AudepeHmiasoM 1 MOXiZHOW (GYHKIII.
Buxopucrtanns audepenmiana y HabmmkeHux oOuucieHHax. OCHOBHI TeopeMu IudepeHIiaTbHOro
yncneHHs. [Ipasuno Jlomitans. MoHOTOHHICTH (DYyHKIIIT Ta TOUKU ekcTpeMyMmy. ExcrpemyM ¢yHKIIT Ha
BiApi3Ky. Omykiicte (yHKIIT Ta TOukd neperuHy. AcumnrtoTd. JlocmipkeHHs ¢yHKLII Ta IUIaH
noOynoBu rpadika GpyHKIIii.

Po3nin 4. InterpanbHe yncjaeHHs: GyHKUin oaHi€el 3MIHHOI

Tema 8. Hesusnauenuil inmezpan

IlepicHa. OcHOBHaA TeopeMa mpo nepBicHy. O3HaueHHS HEBU3HAYEHOTO iHTerpana. Biactusocti
HEBU3HAUeHUX 1HTerpaiiB. TaOnums HeBU3HadeHMX I1HTerpamiB. OCHOBHI METOAM I1HTETPYBaHHS:
Oe3rnocepeiHe IHTETPYBaHHSA, METO]l 3aMiHH 3MIHHOI, METO/ IHTEIPyBaHHS YaCTUHAMH.

Tema 9. Busnauenuii inmeepan

[ToHaTTs BHM3Ha4YeHOro iHTerpana. IHTerpambHi cymu. Teopema mpo iCHyBaHHS BHM3HAYEHOTO
iHTerpany. BiactuBocTi BH3HaueHoro iHTerpansa. OOYHMCIEHHS IUIOIIl KpPHUBOJIHINHOI Tpameuii 3a
JIOTIOMOTOI0 TpaHMIll iHTerpaJbHuUX cyM. Teopema mpo audepeHLiIHOBaHICTh IHTErpajga 31 3MIHHOIO
BepxHBOIO Tpanuiero. Popmyna Hrerorona-JleitOnina. 3amiHa 3MIHHOI MMiJ 3HAKOM BHU3HAYEHOTO
iHTerpaja, iHTerpyBaHHs YyacTMHaMHU. OOUYMCIIEHHS IUJIONI IUIOCKUX (iryp 3a JOMOMOTOK BH3HAYEHOT'O
1HTerpaa.

3. CTpyKTypa HABYAJIbHOI JUCUMILIIHA

Ha3Bu po3zainiB i Tem KinepkicTs roguu
JeHHa Gopma 3a04Ha hopma
yChOTO y TOMY YHCI1 yChOT y TOMY 9HCI1
1 n | mab | iHa | c.p. 0 1 n | nab | iHg | c.p.
1 2 3 4 5 6 7 8 9 10 11 | 12 | 13

JiHIHHUX PiBHAHD

Po3nin 1. AnaniTuyna reoMerpisi Ha IuIomMHI. BU3HaYHUKH Apyroro i Tperboro nopsiakis. Cucremu

Tema 1. Haitnpocrimri

. . . 17 5 5 7 15 1 1
3a7ia4yi aHAJIITUYHOI
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reomeTpii. PiBHSAHHS
minii. [psima minis.
[TonspHa cucrema
KOOPJIMHAT.
Tema 2. Kpusi 11 | 3|3 5 | 11 | 05 | 05 10
JPYroro NOpsiAKY
Tema 3. Marpuiii,
BU3HAYHHUKH, CHCTEMU 11 3 3 5 11 0,5 0,5 10
JTIHIWHUX PIBHSHbB.
Pa3om 3a po3aisiom 1 39 11 | 11 17 37 2 2 33
Po3nin 2. EneMenTH BeKkTOpHOro anajisy. Ilpsima i njomuna y npocropi
Tema 4. Bextopu Ha
TUTONIVHI Ta y 14 4 4 6 12,5 1 0,5 11
IPOCTOPI.
Tema 5. PiBHstHHS
noBepxHi. [lmommua 1 12 3 3 6 12,5 1 0,5 11
npsiMa y IpocTopi.
Pa3om 3a po3ainom 2 26 7 7 12 25 2 1 22
Po3aia 3. ®yukuii ogniei 3minnoi. 'panunusa i noxigna pynkuii
Tema 6. Oynkuii
oxHi€l 3MIHHOI. 12 3 3 6 12 0,5 0,5 11
['panuns GyHkii.
Tema 7.
Audepenuianbne 18 5 | 5 8 | 19 | 1,5 | 15 16
YHCIeHHS (DYHKIIH
OJIHi€1 3MIHHOT
Pa3om 3a po3aiiom 3 30 8 8 14 31 2 2 27
Po3nin 4. InterpanbHe yncjaeHHs: GyHKUiN oaHi€l 3MiHHO]I
Tewma 8.
HeBusHnauyenuii 13 3 3 7 14,5 1 0,5 13
1HTerpai
TeMa 9. Busnauenuit 12 3 3 6 125 1 0.5 11
1HTEerpa
Pa3om 3a po3ainiom 4 25 6 6 13 27 2 1 24
¥Ycboro roaimH 120 32 | 32 56 | 120 8 6 106
4. Temu ceMiHapcbKHX (MPaKTHYHHX, Ja00PATOPHHUX) 3aHATH
Ne Kinbkicts
I Hazsa temn TOAMH
JICHHA | 3a04YHa
dopma | popma
1 | Haiimmpocrimm 3aga4i aHamiTHYHOT TeoMeTpii. JlekapToBa mpsMOKyTHA cucTeMa
KoopauHaT. Bincrans Mixk qBoMa Toukamiu. [[ieHHs Bipizka y 3aJaHOMY 2 0,5
BIIHOIIIEHHI.
2 PipustHHs minii. 3agadi Ha 3Haxo/mkeHHs ['MT. PiBHsHHS npsmoi. PiBHSHHSA 3 05
KOJIa. '
3 | Honsrra kpusoi apyroro nopsiaky. Komno. Exine. I'inep6oa. [Tapabona. 3 0,5
4 H‘i'l" 3 MarpulsMH. Bu3HauHMKK Apyroro Ta Tperboro mnopsanky. Cucremu 3 05
TMHIAHUX PIBHSHb. '
S5 | Aii 3 Bektopamu. CxanspHuil 100yTOK BeKTOpiB. BekTtopHuii no0yTox 4 05
BEKTOpiB. Mimanuii 7106yTOK BEKTOPIB. '
6 | PiBHsHHA uiomuHK. PIBHSHHS NpsIMOi y IPOCTOPI. 3 0,5




[Monsarrs  ¢ynkmii. OOumcnenHs  rpaHunb  GyHKIIA.  Po3kpurTs
HeBu3HauyeHoctel. [lepma uynoBa rpanuns. [Ipyra dypoBa rpaHus.

O6uncnenns noximuux. IloxigHa ckmagenoi ¢ynkmii. IloxigHa apyroro
nopsaky. [loxigHa n-ro nopsiaky.

JlotnuHa Ta HOpManb KpuBOi. HemepepBHICTH Ta TOYKHM PO3PHBY.
MoHoToHHICTh (YHKIII Ta TOYKH ekcTpemymy. Exctpemym ¢yHkmii Ha
Bipi3Ky. OnyKkiicTh PyHKINT Ta TOUKH Meperuny. AcuMmntoTu. JlociimKeHHs
¢byHKIIT Ta mad nooynoBu rpadika GyHKIIl.
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O3HaueHHsT Ta OCHOBHI BJIACTUBOCTI HEBU3HAYEHOTO IHTErpany. Tadmuils
OCHOBHUX  iHTerpaniB.  OCHOBHI  MeETOOW  iHTErpyBaHHA.  MeTox
0e3IocepeTHhOr0 IHTeTpyBaHHHSA. MeTol MiACTaHOBKM (3aMiHM 3MIHHOI).
[HTerpyBaHHS YaCTHHAMU.

11

OOuucneHHss BH3HAUEHUX IHTETpadiB. 3aMmiHa 3MIHHOI TiJg 3HAKOM
BH3HAYEHOTO iHTerpaidy. InTerpyBaHHs 4vacTuHamu. OOYHMCICHHS ILIOII
TUIOCKUX QITyp.

Paszom

32 | 6

5. 3aBnaHHs 11 caMOCTIiiHOI poOoTH

3/

Kinekicts
FOIUH

Buawm, 3micT camocTiitHOT poboTH

JICHHA | 3209HA
dbopma | dpopma

Haiinpocrimmi  3agadi  aHamitudHOi Teomerpii. JlekaproBa NpPSIMOKYTHA
cuctemMa KoopAuHar. Binctanp MK JBoMa Toukamu. [[ieHHs Biapizka y
3a/1aHOMY BiJTHOIIICHHI.

3 6

PiBusinus miHii. 3agaui Ha 3HaxomkeHHs ['MT. PiBHsaHHS nipsimoi. PiBHIHHS
kona. [lonmsipHa cucrema xoopauHar. PiBHSHHA JiHIT B TOJSpPHINA cUCTEeMI
KOOpJIMHAT.

[TonsaTTss xpuBoi apyroro nopsaky. Komo. Eminc. I'imep6ona. ITapabomna.
PiBHSIHHS KpUBUX JApyroro MHOpAAKY Yy TOJSPHIM cHCTeMI KOOpAMHAT.
OnTHYHI BIACTUBOCTI KPUBUX APYTOro NOPSIJIKY.

Jii 3 MmaTpunsiMu. Bu3HauHUKY IPYTroro Ta TPETHOTO MOPSAKY. 3HAXOKEHHS
oOepHeHoi MaTpuni. Cucremu niHiliHUX piBHsAHB. Metoa Kpamepa, meron
["ayca Ta MaTpUYHUN METOJ pO3B’SI3yBaHHS CUCTEM JIIHIHHUX PIBHSHb.

Hii 3 BexkTopamu. CkangpHuil 100yTOK BEKTOPiB. YMOBHU KOJIHEAPHOCTI Ta
NEePIEeHIUKYIAPHOCTI BEKTOpiB. Bekropuuit no0yrox Bektopi. [lnoma
TPUKYTHMKa. MimaHuii JOoOyTOK BEKTOpiB. YMOBa KOMIUIAHAPHOCTI
BekTopiB. O0’eM TeTpaepa.

PiBusinast moBepxHi. PiBHSHHS mioumwHU. PiBHAHHA TpSIMOi y MPOCTOPI.
B3aemne po3minieHHs npsiMoi Ta INIOMIMHM Y TpocTopl. MUMOOIXKHI IpsIMi.

[Tonsarrs  ¢ynkuii. OOuucneHHs  rpaHuups  ¢QyHKOiH.  Po3kpurrs
HeBu3HayeHocrel. [lepma yynoBa rpanuns. [Ipyra uygoBa rpaHuns.

OO6uncnenns noxiguux. [loximHa ckiagenoi Qynkuii. Iloximna napyroro
nopsanky. IloxigHa n-ro mnopsaxky. OOuucineHHs rpaHuni ¢QYHKIIT 3a
npasuiioM Jlomitas.

Jotnyna Ta HopMmanb KpuBoi. HemepepBHICTH Ta TOYKH pPO3PUBY.
MoHOoTOHHICTh (QyHKLII Ta TOYKHM ekcTpemyMmy. Excrpemym ¢yHKuii Ha
BiApi3ky. Omnykmicte (QyHKUIT Ta TOYKM TEpPeruHy. ACHMIITOTH.
Jlocnimpkenns ¢yHKLIT Ta maad no0yaoBU rpadika GyHKIi.
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O3HaueHHS Ta OCHOBHI BJACTUBOCTI HEBU3HAUEHOro iHTerpany. TaOmuus
OCHOBHUX  1HTerpamiB. OCHOBHI  MeTonM  IHTErpyBaHHA.  Meroa
Oe3rmocepelHLOTO  IHTETpYBaHHHSA.  MeTon — MiACTaHOBKH  (3aMiHU
3MiHHOI). [HTerpyBaHHss 4YacTUHaMu. [HTerpyBaHHS TPUTOHOMETPHUYHUX




byHK1iA.  [HTErpyBaHHS  palliOHATBHUX anreOpaiyHuX  (QYHKITIH.
[HTerpyBaHHs ippamioHabHUX anreOpaiyHuX (HyHKIIN.
11 | OGuucneHHs BH3HAYCHUX IHTETpalliB. 3aMiHa 3MIHHOI TMiJ 3HAKOM
BU3HAYEHOro iHTerpainy. I[HrerpyBaHHs uacTuHamMu. OOYMCIECHHS IUIOII 6 11
m1ockux ¢iryp. OO6uncaeHHs JOBXUHU AYT'H KPUBOI.
Pa3zom 56 106

6. InquBinyajabHi 3aBIaHHS
He nependaueno HaBYQIBHUM IIJIAHOM.

7. Meroau HaBYaHHA

[Ipu npoBeneHHI BU3HAUYEHUX IJIAHOM BUJIIB 3aHSATh BUKOPUCTOBYIOTHCSI HACTYITHI METOIH.

1. Tlin wac BUKIAJaHHS HABYAJIHHOTO MaTepiaiy: cioBecHi (Oeciia, MOsSICHEHHS, PO3IMOBIIb);
Hao4H1 (UTFOCTPYBaHHS, JIEMOHCTpAIlisi, CAMOCTIHHE CIIOCTEPEKEHHs); MPaKTU4HI (BIpaBU, MPaKTUYHI
poboTH, nociaHi poOoTH).

2. 3a opraHizaliifHUM XapakTepoM HaBYaHHS: METOAM OpraHizaiii Ta 37iiiCHEHHs HaBYaJIbHO-
Mi3HABALHOI TISUTPHOCTI; METOJM CTHUMYJIIOBaHHS 1 MOTHBAIlli HABYAJILHO-II3HABAIBHOI JisTBHOCTI,
METOJIY KOHTPOJIIO T4 CAMOKOHTPOJIIO Y HAaBYaHHI.

3. 3a morikoro CcHpuiiMaHHS Ta 3aCBOEHHS HABYAIBHOTO Marepiaiy: iHIYKTHBHO-IEAYKIIiiHI,
aQHAJTITUYHI, JTOCIIHUIIBKI, TPOOIEMHI TOIIO.

4. 3a cTymeHeM yIpaBIiHHS HaBYAJILHUM IPOIECOM: HABYAHHS ITiJ] KEPIBHUIITBOM BHKIIaJaua,
camocTiiiHa poboTa 3 MiAPYYHUKAMHU 1 HAYKOBOIO JITEPATypPOI0, TEKCTAMHU JIEKIIIH.

8. MeToau KOHTPOJTI0
KonTtpons 3a BiiBiITyBaHHSM 3aHATH, YCHE OMMUTYBAHHS ITiJ[ Yac JIEKIIHA Ta MPAaKTUYHHUX 3aHSTh,
nepeBipka JOMaIIHIX 3aBJaHb, IPOBEJCHHS KOHTPOJILHUX POOIT, 3aKIIOYHHN CEMECTPOBHUI KOHTPOIb Y
dopMi 3ariky (MuceMoBa podoTa).

9. Cxema HapaxyBaHH# 0aJiiB

IToTounuii KOHTpPOJIB, camMmocTiiiHa poboTa | Pazom | 3ainik | Cyma
Po3nmin 1 | Po3min 2 | Po3nmin 3 | Po3nin 4
T1-T3 T4-T5 T6-T7 T8-T 9 60 40 100
15 15 15 15

Kpurepii oniHIOBaHHSI HABYAJIbHHUX JOCATHEHb
BukoHaHHs AoMamiHIX 3aBIaHb Ta pPoOOTa HA MPAKTHYHHX 3aHATTAX HPOTATOM CEMECTPY
OLIIHIOIOTBCA MakcUMaibHO y 20 6aiiB (MpH BUBUEHHI KOXKHOTO PO3LTY MOKHA OTPUMATH MaKCUMAJIbHO
5 GamiB).

[TpoTsirom cemecTpy 3100yBay BHUKOHYE JIBI KOHTPOJIbHI pOOOTH, KOXHA 3 SKHX OLIIHIOETHCS
MakcuMainbHO y 20 OaniB. Ilepiia koHTposibHA poOOTa BUKOHYETHCS 32 TeMaMu po3aitiB 1 Ta 2, a apyra
KOHTpOJIbHA poOOTa — 3a TeMaMu po3ALTiB 3 Ta 4. 3aiadi 3 KOHTPOJIBHUX pOOIT OILiHIOIOTHCA Bif 1 110 4
OasiB KokHa (B 3aJI€KHOCTI BiJI CKJIaIHOCTI 3aBJaHb).

Kpurepii oniHioBaHH$ 32124 KOHTPOJBHUX POOIT

Kpumepii oyinosanns 3adaui y 4 banu

Oninka
1 TlosicueHHs
B Oanax
4 Gaimn be3noranHo BUKOHaHa 3aJa4a
3,5 6ayu | IIpu po3B’si3yBaHHi 3aJ1a4i JONYIIEHO OJTHY HECYTTEBY apU(PMETHUHY MTOMUJIIKY
3 bamun [Ipu po3B’si3yBaHHI JOMYyIIEHO 2 HECYTTEBUX apH()METHYHHUX MOMUIIKH 200 | JIOTiYHy MOMUJIKY
2,5 6amn | Ilpu po3B’si3yBaHHi 3a1a4i gomynieHo 1 joriuny noMuiIKy i 1 — 2 apudMeTHUIHNX OMHIIKU
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2 banu [Ipu po3’s13yBaHHi 3aa4i JONYIIEHO 2 JOTIYHUX MOMUJIKH
1,5 6amu | [Ipu po3’s3yBanHI 3a7a4i JOMYIIECHO 2 JIOTIYHAX 1 1 — 2 apu(pMETHIHUX TTOMIUTKH
1 6an 31m00yBau 3p03yMiB YMOBY 3ajadi, 3p00OMB KiJIbKa KPOKIB 0 pO3B’sA3aHHs, ajic 3aJa4dy HE BUPILIUB
0,5 6aniB | 3m00yBay HaBiB AesKi (opMynr, HEOOXiTHI 11 PO3B’sI3aHHS 3a4a4i
0 GarniB 3nmo0yBay He MPHUCTYIAB 10 PO3B’A3yBaHHS 3a4adi
Kpumepii oyinosanns 3a0aqi y 3 6anu

gg;?;i ITosicHeHHs
3 bamu BesmoranHo BUKOHAHa 3a/1a4a
2,5 6amu | [Ipu po3B’si3yBaHHI 3a/1a4i JOMYIIEHO OJTHY HECYTTEBY apU(PMETHUHY MTOMUIIKY
2 banm IIpu po3B’si3yBaHHI 33/a4i JOMYIIEHO 2 apuPMETHIYHIX TOMWIKH a00 | JIOTIYHY TOMUJIKY
1,5 6amu | Ilpu po3B’si3yBaHHi 3aa4i JomynieHo | Joriuny noMuIKy i 1 — 2 apuMeTHUHNX TOMHIIKU
1 Gan [Tpu po3’s3yBaHHi 3a7a4i JONYIICHO 2 JOTIYHUX MOMUIKA
0,5 6aniB | 3n00yBau HaBiB Aesiki popmysm, HeoOXiaHI A7t po3B’si3aHHA 3a7adi
0 GamiB 3m00yBad HE IPUCTYIIAB A0 PO3B’I3yBaHHS 3a/1a4i

Kpumepii oyiniosanus 3a0ayi y 2 6anu
Ouirka IlosicueHnHs
B Oanax
2 b6anu be3noranHo BUKOHaHA 3a/1a4a
1,5 6amm [Ipu po3B’si3yBaHHI 3a7a4i JOIMYIIEHO OJIHY HECYTTEBY apu(PMETHIHY TOMUIIKY
1 6an [Tpu po3B’s13yBaHHI 33a4i IOMYIIEHO 2 apu(PMETHUYHUX MOMHIIKK 200 | JIOTIYHY MOMUIIKY
0,5 Oainis 3100yBay HaBiB Jiesiki (hOpMyJIH, HEOOXIIHI JUI PO3B’A3aHHS 3aja4i
0 GamiB 3100yBa4 HEe IPUCTYTIaB 0 PO3B’A3yBaHHS 3a7adi
Kpumepii oyinwoeanus sadaui y 1 6an

Ouirka Ilosicnenns

B Oanax
1 Ganu Be3noranHo BUKOHAaHA 3a1a4a
0,5 6anie | Ilpu po3B’s3yBaHHI 3amavi momymieHo 1-2 HecyTTeBUX apu(METHYHUX TIOMHIKH a00 JOTiYHY

MMOMMJIKY, 200 HaBEICHO JiesiKi (hOpMYJIH, HEOOXI IHI JUIs PO3B’sI3aHHS 33134l

0 GariB 3mo0yBay He MPHUCTYIAB JI0 PO3B’sI3yBaHHS 3a/1a4i

Kpurepii oniHIOBaHHsI 3aBAaHb 32J1iKOBOI po00TH

3anikoBa poboTta oriHeThCs Yy 40 OaiB Ta CKIAAAETHCS 3 I'SITH TECTOBUX 3aBIaHb Ta I SITH
3anad. KoxxHe TecToBe 3aBIaHHs 3a1iKOBOI pOOOTH OIIHIOETHCS MaKCUMaIbHO 3 Oajamu, a KOXKHa 3a/1a4a
— MaKCHUMAaJIbHO 5 OaaMu.

Kpumepii oyintoseanns mecmogozo 3asdamnius y 3 oanu

1?(131211?;?( ITosicHeHHA
3 bamm Hapmano npaBuiibHY BiJIIOBIb i3 0OTPYHTYBaHHIM
2,5 0amn | HajgaHo nmpaBmIiibHY BiJIIOBiIb 3 Y4CTKOBHM OOTPYHTYBaHHSIM
2 banm Hapmano npaBuiibHY BiJIoOBiIb 6€3 00T pyHTYBaHHS
1,506amun | Hajgano 4acTKOBO mpaBHJIbHY BiANOBiAb (Y BUNAIKY JEKIIBKOX NMPaBUJIBHUX BapiaHTiB BiAMOBIiIi)
1 6an Binnosigs HempaBWibHa, ane 3400yBau NPOJEMOHCTPYBAaB YacTKOBE BOJIOAIHHS TEOPETHUYHUM

MaTepiajloM Ipu OOTPYHTYBaHHI BiIOBIJIi
0 bariB 3n00yBa4 He MPUCTYMAB A0 PO3B’A3yBaHHS 3aBJAAHHS
Kpumepii oyiniosanns 3adaui y 5 6anie

1(3)2:;1:1?( [losicnenns
5 OauiB BesnoranHo BUKOHaHa 3aja4a
4,5 6anu | IIpu po3B’si3yBaHHi 3a1a4i JONYIIEHO OJIHY HECYTTEBY apU(PMETHUHY MOMHUIIKY
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4 baim [Ipu po3B’s13yBaHHI JOMYLIEHO 2 HECYTTEBUX apU(OMETHUYHHMX TOMMIIKH, aJle PO3B’S3aHHS Y LIJIOMY
OyJ10 JIOT1YHO MPABWIEHUM

3,5 6aym | Ilpm po3’si3yBaHHI 3a71a4i JOMYMIEHO | JOTIYHY MOMIIIKY

3 Gann IIpu po3B’si3yBanHi 3a1a4i gomymieHo | Joriday moMmiky i 1 — 2 apudmMeTHIHIX TOMUJIKH

2,5 6amu | Ilpu po3’si3yBaHHI 3a/1a4i TOMYIICHO 2 JIOTITYHUX TOMUIIKU

2 Ganmn [Tpu po3’s3yBaHHi 3a7a4i gonymeHo 2 JoriyHuX i 1 — 2 apuMeTHIHUX MOMUJIKH

1,5 6amn | 3g0o0yBau TpUCTYNIMB 1O PO3B’SI3yBaHHA 3anadi, Xif pO3B’S3aHHS TNPAaBUIBHUMA, ane 10 KiHI He
JIOBEAECHUI

1 Gan 3100yBayu 3p03yMiB YMOBY 3ajadi, 3p00OHB KiJIbKa KPOKIB JI0 pO3B’s3aHHs, aJie 3a1a4y HE BUPINTUB

0,5 6aniB | 3m00yBay HaBiB AesKi GopMynu, HEOOXiTHI 1UIs PO3B’sI3aHHs 3a4aui

0 GamiB 3m00yBad He IPUCTYIIAB A0 PO3B’A3yBaHHS 3a/1a4i

HIxaJja oniHOBaHHSA

CymMma 6auiB 3a BC1 BUAN
HaBYAJIBHOT IiSTIBHOCTI MPOTITOM Ominka
CeMecCTpy

90 — 100
70-89 3apaxoBaHO
50-69

1-49 HE 3apaxoBaHO

10. PexomenaoBana Jiireparypa

OcHoBHa JiTepaTypa

ba6enko B.B., 3ineBuu A.T'., Kiuypa C.M., Tpim b.M., [lanocrka XK.f. 36ipHuK 3a7a4 3 BUIIOT
matematuku.— JIbBiB: BunaBuuunii uentp JIHY imeni [Bana ®@panka, 2005. — 256 c.
Enementn Bumoi Mmatematuku : HaBd. noci6. / H. E. Konapyk, M. M. Maxsp, B. B. Hikonenxo,
M. M. lapkani. — Yxropox : Bun-so YxxHY «l"oepmna». —2017. — 124 c.
Jlucuus B.T. AmnHamiTuyHa reoMeTpis (3 JIUAAKTHYHMMHU Matepianamu Ha CD-nucky) /
Hapuanbuuii noci6Huk. — Xapkis: XHY, 2010. —420 ¢
[Tpaktukym 3 Buioi Matematuku. Yactuna 1: HaBuanenuil nociouk / B.M. Moiicummn, f.1.
CaBuyk, A.l. bannypa Tta iH.; 3a pen. B.M. Moiicummna, S.I. CaBuyka. — IBaHO-®DpaHKIBCHK:
I®HTVYHI, 2022. — 623c.
PyGim B. B. Koncnekr nexuiit 3 kypcy «Buma matemarukay» : Y. 1 /B. B. Py0im. — Yxkropon :
JIBH3 VxxHYVY, 2015. - 96 c.

JonomizkHa Jiiteparypa
Bumia marematuka: Hapuansnuit nocionuk / B.I1. Jly6oBuk, [.I.FOpuk. — K.:A.C.K., 2005. — 648 c.
Bumia maremaruka : migpyunuk / B. A. JlomOpoBebkuid, I. M. KpmxkaniBeskuit, P. C. ManpkiB Ta
iH. ; 3a pea. M. . lllunkapuka — Tepronine : BunaBaunrso Kapm’ioka, 2003. — 480 c.
JudepenuianbHe Ta iHTErpanbHe yuciaeHHs GpyHkuiil oquiei 3minHoi. Konenekr nekmiit. (I kype [
cemectp) / B. O. Tlaiinei, JI. b. ®enopona, 1. B. AnekceeBa, O. O. JuxoBuuynuii. — K: HTYY
«KIII», 2013. — 104 c.
Jlucus B.T., Slky6a M.O. Buma maremaTtnka. MeToau4Hi BKa3iBKH I CTYAEHTIB | Kypcy
exosioriyHoro Qaxynprery (cemectp 1, momymi 1-2) / Xapki: XHY, 2009. — 80 c.
https://ekhnuir.karazin.ua/handle/123456789/7861
Jlucuns B.T., Sxky6a M.O. Buma matemartnka. MeToau4Hi BKa3iBKH Al CTYAEHTIB 1 Kypcy
exosioriuHoro (¢akynbrery (cemectp 2, moxaym 3-4) / Xapkis, XHY, 2009. — 75 c.
https://ekhnuir.karazin.ua/handle/123456789/7862
[TpaxTukym 3 BuIoi Mmarematuku: HaBuansHuil mocionuk / 3a pen. B.O. Kosans. — Kutomup:
KATY, 2008. — 448 c.



https://ekhnuir.karazin.ua/handle/123456789/7861
https://ekhnuir.karazin.ua/handle/123456789/7862
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Honatoxk 1

Jlomatok 10 po609oi mporpaMu HaBYAIBHOI TUCIIUTIIIHA

(Ha3Ba TUCIMILTIHY)

Jlito po6oyoi mporpaMu mpoaoBxkeHo: Ha 20 /20 H. p.
3acTyIHUK JIeKaHa dakyIbTeTy 3 HaBYaJIbHO1 POOOTH
(migmuc) (mpizBume, iHimiamm)
« » 20 p.
["omoBa MeTOIMYHOT KOMICIT bakyapTeTy
(migmuc) (mpi3Buiie, iHimiamm)

« » 20 p.




