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1. 3araJibHi 10JI0KeHHHA

IIporpama ¢axoBoro BCTYMHOTO BHUIPOOYyBaHHS Il aOITypi€HTIB, SKi
BCTYNalOTh Ha HaBuaHHA i 3100yrtss  PBO «wmarictp» Ha ocuoBi PBO
«bakanaBp», PBO «wmarictp», OKP «cmemianmict» po3pobieHa BiAMOBIIHO [0
noctanoBu KabGinety MinictpiB Ykpainu Big 29 kBiTHs 2015 poky Ne 266 «Ilpo
3aTBEPKCHHSI TIEPEINTIKY TaTy3ei 3HaHb 1 CIIEIiaTbHOCTEH, 3a IKUMHU 3T1HCHIOETHCS
M1JrOTOBKA 3/100yBayiB BUIIO1 OCBITH.

AOITypieHT TNOBHMHEH MOKa3aTH 3AaTHICTb  pO3B’A3yBaTh  CKJAJHI
npodeciiiHO-OpIEHTOBAHI 3ajadl Ta MPaKTUYHI NpoOJeMU B OCBITHIM raiysi, 110
nepeadayae 3acTOCYBaHHS TEOpld Ta METOAIB TICUXOJIOTIi, TMENaroriku Ta
MaTeMaTUKd 1  XapaKTepU3YEThCS  KOMIUIEKCHICTIO Ta  HEBHU3HAYEHICTIO
NearoriyHuX yMOB Oprasizailii OCBITHBOTO MpPOIECY B YMOBax 3akjafiB BUIIO1
OCBITM PI3HOTO pIiBHS aKpeauTalli Ta 37aTHICTh BOJOJITA Ta CIUIKYBaTHCS
JIEP’)KaBHOIO MOBOIO SIK YCHO, TaK 1 MUCHMOBO IiJi Yac MPOBEACHHS (HaXxOBUX
BCTYIMHHUX BUIPOOYBaHb.

Opranizaiiis Ta NpoBeAeHHs (PaxoBUX BCTYIMHUX BUIIPOOYBAaHb BiI0YBAETHCS
y mopsAKy Bu3HadeHomy y [lonokeHHI Ipo MpuiiMaibHy KOMICIF0 XEPCOHCHKOTO
JIEP>KaBHOTO YHIBEPCUTETY.

Meta BCTYynHOro BUNpPoOYyBaHHA — BiOip MPETEHICHTIB HA HaBYaHHS 3a
PBO «wmaricTp», mnepeBipka 3HaHb Ta YMiHb 3 (YHIAMEHTAJIBHHUX pPO3/ALIIB
MaTeMaTHK{ Ta METOJAMKH HaBUYAHHS MaTEMaTHKH.

@®opMa BCTYNHOr0 BUNPOOYBAHHSI: BCTYITHE BUNPOOYBAaHHS MPOBOAUTHCS
B YCHIH (hopMi.

TpuBajdicTe BCTYNMHOro BUNPOOYBAHHSI — HAa BUKOHAHHS BiaBeaeHo 20
XBUJIHH.

Pe3yabTaT BCTYNMHOr0o BUNPOOYBAHHS OIIIHIOETHCA 3a Ikajoro Big 100 mo
200 6amniB. IToporouii peiitunrouii 6an 100 6anis. B Gineri onHe TeopeTHUHE
NMUTAaHHSA Ta OJHE IPaKTUYHE 3aBIaHHsS, KOXKHE 3 sSKuX omiHtoeThcs Bia 0 mo 100
OaniB.

[lin yac mnpoBeneHHS BCTYNMHOTO BHUIPOOYBaHHA HE JIOMYCKA€ThCS
KOPUCTYBaHHSl ~ €JCKTPOHHUMH  MpHJIaamMH, MiAPyYHUKAMH, HaBYAIbHUMU
NoCiOHMKaMM Ta IHIIMMHU MaTepiajlaMH, SIKIIO0 1€ He MependayeHo pillleHHSIM
[IpuiimanbHOi KOMICli. Y pa3l BUKOPUCTAaHHS BCTYIHHMKOM IIiJI 4ac BCTYITHOTO
BUINPOOYBaHHS CTOPOHHIX JpKepen 1HQopmanii (y TOMy YHCII MiJIKa3KH) BiH
BIJICTOPOHIOETHCA BiJl y4acTi y BUIPOOYBaHHSX, MPO 110 CKIAAAETHCS AKT.
BerynHuky, ki He 3’SIBUIMCH Ha (DaxoBe BCTYIHE BUIPOOYBaHHSA 0€3 MOBaKHHUX
OPUYMH Yy 3a3HAYEHUN 3a PO3KIAJOM 4Yac, J0 y4yacTi y MNOAaNbIIUX ICOUTaxX 1
KOHKYPCI HE JOIYCKalOThCSl.



2. 3micT mporpamMu

[Iporpama daxoBux BUMPOOYBaHH 3 MATEMATHKH Ta METOAWKHA HAaBUYAHHS
MaTeMaTUKd MICTUTh OCHOBHI NMHUTAaHHS 3 KypcCiB MaTeéMaTUYHOIO aHaIi3y, Teopil
GyHKUIM, AM(epeHIianbHIX PIBHIHb , aAreOpH 1 TEOpii YUCEN Ta FeOMETPIi.

Bumoru 10 3HaHb i BMiHb BCTYIIHHUKIB:

MaremaTu4HMi aHAJI3, Teopid PyHKUiH, 1MdepeHHiaNbHi pIBHIHHA

BcTynmHUKM TIOBMHHI BOJIOMITH OCHOBHUMHU TIOHATTSMH — MaTeMaTHIHOTO
aHanmizy  (dyHKIIS, TIOCHIOBHICTh, TpPAHMII, HEMEPEPBHICTh, IOXIIHA,
nudepeHiiian, nepBicHA, HEBU3HAUCHW Ta BU3HAYCHUHW IHTETpajd, YHCIOBI Ta
GYHKIIOHAIBHI ~ PAIM); MaTH YITKE YSABJICHHS TIPO OCHOBHI BJIACTHUBOCTI
eJeMeHTapHUX (PYHKIIA MIMCHOT 1 KOMILIEKCHOI 3MIHHOI; BOJOIITH TEXHIKOIO
0OYHCIIEHHS TPaHUIIb TOXIJHUX 1 IHTETpaTiB; BMITU PO3B’A3yBaTH AU(EPEHITIAIbHI
PIBHSIHHS; JTOCITIIPKyBaTH Ha 30DKHICTH PSIA Ta BMITH PO3KIanatv (PyHKIIT y
CTENICHEBUW PAN; 3HATH 3aCTOCYBaHHS JU(EpPEHIIaTbHOTO Ta I1HTErPajIbHOTO
YUCJICHHS, A TaKkoX Ju(epeHIiaTbHuX PIBHIHD 10 PO3B’SI3yBaHHS 3a7ad
IPAKTUYHOTO 3MICTY.

Auredpa Ta Teopist yuces

BcrynmHuky  TOBWHHI  BOJIOMITH — TEOPETUKO-MHOXKHHHOKO,  JIOTIYHOIO
CHMBOJIIKOIO, OCHOBHHUMHM TOHSTTAMM aireOpu 1 Teopiero uucen (anredpaiuHa
ormeparlis, rpyna, Kijable, noje, BEKTOPHUN MPOCTip, JiHIHHA 3aJIeKHICTh 1 JIiHIITHA
HEe3aJIeKHICTh, 0a3UC 1 PO3MIPHICTD, JIIHIAHI ONEepaTopu, MaTPUIll 1 BUSHAYHUKH,
IIPOCTI YKCa, MOATBHICTD, KOHTPYEHIll1, MHOTOUJICHH); MaTH YIiTKE YSBJICHHS PO
OCHOBHI YHCJIOBI CUCTEeMH 1 iX OyJOBH, BOJIOIITH HABUYKAMU PO3B’I3aHHS CHCTEM
JIHIAHUX  pIBHSHB, 3HAaTH OCHOBHI apu(METUYHI 3aCTOCYBaHHA Teopii
KOHT'PYEHITIH.

T'eomeTpist

BerynHuky TOBUHHI BOJOAITH MPHUHIMIIAMU TPYMOBOI 1 CTPYKTYPHOI
noOy/I0BU TeOMETPii, aKCIOMaTUYHUM METOJIOM; MIOBUHHI MaTH 3arajibHE YsBICHHS
npo reoMmerpito Jlo6aueBCHKOTO; OaratoBUMIpHI TreoMeTpii adiHHOro 1
EBKJI1JTOBOTrO MPOCTOPIB; BUKOPUCTOBYBATH 3HAHHS TOMOJIOTI JIJIs1 O3HAYEHHS JIH1N
TIOBEPXOHb, TTIOBEPXOHb 3 MEXKEI0, TEOMETPUIHOTO Tijia TOIO. BCTYIMHUKY OBUHHI
MaTd JIOCUTh IIUPOKUN MO HAa TEOMETPit0 1 OyTH TOTOBUMHU JO BHUKJIAJAHHS
€JIEMEHTApHOI TeOMETpii, HE3aJeKHO BIJ TOro, Ha SKiM akcioMaruill BOHA
noOy0BaHa, TOOTO 3a OyAb-SIKUM MTOCIOHUKOM.

MeToauka HABYAHHS MAaTEeMATUKHU
BeTynHuky MOBUHHI BOJIOAITH KypCOM €JI€MEHTapHOI MaTeMaTHKU, 3HATH

MIKITbHY TPOrpaMy 3 MaTeMaTUKH, BOJIOMITH PI3HUMU METOJAMKAMU HaBYaHHS
MaTemaruili. BCTyITHUKY TOBUHHI IPOEMOHCTPYBATH:

- IMOOKe PO3YMIHHSA LUK 1 3a1a4, SIKi CTOSTh MEPe]l KOO0 1 BUUTEIIEM
MaTeMaTUKU Ha Cy4aCHOMY €Tarll pO3BUTKY HAIIOHAIBLHOI IITKOJIH;

- BMIHHSA BOJONITH IIEBHUMHM HaBUYKAMHU HJOCIIAHUIIBKOI METOAUYHOI
poboTu;

- 3HaHHA OCHOBHHUX BHJIB 1 3MICTYy IMO3aKJIACHOI pOOOTH 3 MaTeMaTHKU Y
IITKOJI;



- JOCTATHIO 0013HAHICTH B 3aC00aX HaBYaHHSI MaTEMATHIII;

- BMIHHS UTIOCTPYBaTH CBOIO BIAMOBIIb MPUKJIAJaMU 3 BIACHOTO JIOCBITY Ta
JOCB1Ty poOOTH MEPEAOBUX YUUTEIIB 3 MAaTEMATUKH.

IIporpama 3 MaTreMaTU4HOI0 aHAJi3y, Teopili PyHKUiHA Ta
Au¢epeHuiaJbHUX PIBHAHb

[ToTy>XHICTh MHOKUHU. 3YUCJICHHI MHOXXHWHHU Ta iX BJIACTUBOCTI. MHOXUHU
HarypanbHux (N), uimux (Z), pauionansHux (Q) Ta mgifichux (R) uyucen.
BrnactuBocTi 1mMX MHOXHUH Ta iX MOTYKHOCTI. BiacTuBICT HemepepBHOCTI
MHOXXUHHU AiicHUX uncesn. OOMexeHl MHOXKUHU. BepXHsl Ta HIXKHS TpaHi YUCIOBO1
MHOXXMHH, 1X ICHyBaHHS. 7 - BUMIpHHH eBKIAIB mpocTip R”, sk y3aranpbHeHHS
npocropie R, R ,R’. Tlomarrs mnocmigoBHocTi y mpocropi R".  T'panuns
nocioBHOCTI. OCHOBHI BIACTHBOCTI TpaHullb. [panuilss oOMexeH0T MOHOTOHHOT
nocmigoBHocTi. Ymcmo e. OsnaueHHs QyHkmii. [panunsg ¢yHKIi B TOYII.
BnactuBocti rpanunp. Jleski BaximBi rpanuii. HemepepBHICTh (QyHKIIIT B TOUIII.
BrnactuBocti HenepepBHUX (QYHKIIHM B Toulll. BiacTuBOCTI QyHKIIIH, HEMEpEePBHUX
Ha OOMEXXEHIM 3aMKHEHIM MHOXXHMHI. PO3BUTOK HOHATTSA CTENEHA 3 MINCHUM 1
KOMILUIEKCHUM MOKa3HUKOM. O3HaueHHs NMOX1JHO1 (PyHKIIII OJIHI€T A1MCHOI 3MIHHOI.
['eomeTpuunMil 3MICT OX1HOI. PIBHSIHHSA AOTUYHOI 10 KpuBOi. [10X1/1HI OCHOBHUX
eneMeHTapHux QyHkiiil. IudepenuiioBanicte QyHkiii B Toull. HeoOxinHa ymoBa
nudepeniiioBanocti. HeoOximHa Ta jgoctaTHs ymoBa Au(epeHIIoBaHOCTI.
OcHoBHi npaBuia audepeniitoBanns. [loxigHa ¢GyHKIT KOMIUIEKCHOT 3MIiHHOI.
AnanitnyHi QyHkuii (pi3Hi popmMu 03HaA4YEHHS Ta iX €KBIBaJEHTHICTH). OCHOBHI
BiacTUBOCTI nudepenuiiioBanux ¢yskiii (Teopemu Posuis, Jlarpamxka, Komii).
®opmyna Tednopa. 3amumkoBuit wiedn ¢opmynu Teinopa B dopmax Ileano,
Jlarpanxa. 3acTtocyBaHHS TOXIAHOI IO JOCHIKEHHS (PyHKIN (yMOBa CTalOCTI
GyHKIT HA TPOMIXKKY, YMOBH MOHOTOHHOCTI (DYHKIIi Ha MPOMIXKKY, €KCTPEMYM
¢yHKkuii, omykmicTh 1 TOukM mneperuHy). IlepicHa Ta 11 BIacTUBOCTI.
HeBusnauennii iHTerpan. OCHOBHI METOAM I1HTErpyBaHHsA. TaOiuusg OCHOBHUX
iHTerpaniB. Ilonarts iHterpama Pimana nns QyHKIIT OaHi€l JIMCHOT 3MIHHOI.
HeoOxigHa ymoBa iHTerpoBaHoctTi ¢GyHkuii. HeoOxigHa ¥ jgocratHa ymoBa
IHTErpoBaHOCTI (QyHKUii. BracTuBOCTI BU3HaYeHUX iHTerpaiiB. BusHaueHui
1HTErpaj 31 3MIHHOKO BEPXHBOIO MeXelo. ICHyBaHHS MEpBICHOI JJis HENEepPEepBHOI
¢yukuii. dopmyna Herorona - JleliOHuug. 3acTocyBaHHS BHU3HAYEHOTO
iHTerpana.(O0uucaeHHS TUION[ IIOCKUX  (iryp, OO4YuCIeHHS O00'eMIB T
00YHMCIICHHS JOBXWHM Jyrd KpuBoi). IlokasHukoBa (QyHKIIS IIHCHOI 3MIHHOI,
MOKa3HUKOBAa (DYHKIIST KOMIUIEKCHOI 3MIHHOI, (O3HAa4eHHsS, BIACTUBOCTI).
Jlorapudmiuna QyHKIis OIHCHOT Ta KOMIUIEKCHOI 3MIHHOI  (O3HA4YeHHS,
BJIACTUBOCTI). 3arajgpbHa CTeneHeBa (yHKIS MIACHOT Ta KOMIUIEKCHOI 3MIHHO1
(03Ha4YeHHS, BIACTUBOCTI). TpUTOHOMETpHWYHI Ta OOEpPHEHI TPUTOHOMETPUUHI
byHKIIT AificCHOT Ta KOMIUIEKCHOI 3MIHHOI (O3HaYeHHs, BIACTHBOCTI). O3HAUYCHHS
METPUYHOTO TpocTopy. [Ipukiiagm MeTpuaHUX TPOCTOPiB. 3013KHI MOCTIAOBHOCTI Y
METPUYHHMX MpocTopax. BimoOpaxeHHsS METpUYHMX NpocTopiB. ['panuns 1
HEeNepepBHICTh BiaoOpaxeHb. HeoOXimHa 1 JOCTaTHs yMOBa HENEPEPBHOCTI
BiloOpaxeHHs. [loBH1 MeTpuuHi mpoctopu. Teopema banaxa mpo cTUCKyrodi
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BioOpakeHHsT Ta ii 3acTocyBaHHA. UHMCIIOBI psAaY 3 MIMCHUMH Ta KOMIUICKCHUMH
YIEHAMH, OCHOBHI MOHATTA. leomMeTpuuHa mporpecia, TapMOHIAHUN psI.
BnactuBocti  30DkHUX paAniB. O3Haku 30DKHOCTI  3HAKOAOJATHUX  PSIAIB.
AOCOJIIOTHO ¥ YMOBHO 301HI1 psaMd Ta iX BJIACTUBOCTI. Teopema JleHOHius s
3HaKO3MIHHUX psaaiB. Teopema Pimana st yMOBHO 301kKHUX psfiB. CTemneHeBl
psAau 3 NIMCHUMM Ta KOMIUIEKCHUMH uieHamu. Teopema Abens. [aTepBan (Kpyr)
301KHOCTI Ta pajiyc 301kHOCTI. JudepeHiiitoBanHs Ta IHTErpyBaHHS CTEEHEBUX
psaniB. HemepepBHicTh cymu creneHeBoro psiay. Pan Teimopa. HeoOximna i
JIOCTaTHA yMoBa poskiaganHa ¢yHkiii B psg Teinopa. JloctatHs ymoBa
po3kiananus ¢yHkiii B psang Teiopa. Poskian y crenmeHeBuil psii OCHOBHHUX
CJIEMEHTapHUX (PYHKI[IH. 3acTOCyBaHHS CTENEHEBUX PSIB 10 HAOIMKEHUX
oOuricnienb. OCHOBHI TMOHATTA Teopii AudepeHIiaTbHUX PIBHSAHD: TMOPSIOK,
PO3B'A30K, 3araJlbHUN PO3B’S30K, IHTErpajbHa KpUBa, MOYATKOBI YMOBH, 3ajadya
Komri. JludepenmianpHi piBHSIHHS TMEPIIOTO TOPSAIKY, SKI I1HTETPYIOTHCS B
KBaAparypax (3 BIJIOKPEMJIIOBAaHMMHU 3MIHHUMH, JIHIHHI, OJHOPIJHI, B MOBHUX
mudepenuianax). JliniiH1 gudepeHiaibHi pIBHSIHHS JIPYroro MOpsAKy 13 CTAIUMHU
Koe(ILIEHTaMH Ta iX 3aCTOCYBaHHS J0 BUBYEHHS KOJIMBHUX IpolieciB. [HTerpan
Jlebera Bix oOMexxkeHoi BUMIpHOi (yHKuIi. BractuBocTi iHTerpana. IuTerpan
GyHKIIT KOMIUIEKCHOI 3MiHHOI. BmactuBocTi iHTerpana. OOuucieHHsl iHTerpana.
Exctpemym ¢yHkuii oaHiei 3MiHHOI. ONyKIICTh 1 TOYKU MEPETHUHY. ACUMITOTH.
[ToBHe mocnimxenHs GyHKIT Ta moOynoBa ii rpadika. [ToHITTS dyHKIIT I AIHCHUX
3MiHHUX. ['panuis QyHKIIT 1 QiiicHUX 3MiHHUX B Toulll. HemepepBHicTh QyHKINT 1T
JIHACHUX 3MIHHMX B Toulll. BnactuBocti HenepepBHUX QyHKI[H. [ToHATTS QyHKITT
KOMILIEKCHO1 3MiHHO1. ['panutis gyukmii B Touri. JudepeniiiioBanicTs GyHKINT 1T
JMiMCHUX 3MIHHMX B Todulli. HeoOxigHa ymoBa mudepenmiiioBaHocti. YacTuHHI
noxigHi. [loctatHs ymoBa mudepeniiioBanocti. udepeniiiioBanictb (QyHKIIi1
KOMIUIEKCHOI 3MiHHOI B Touli. HeoOxinHa i qocTtatHs yMoBa audepeHIiiioBaHOCTI
¢ynkmii.  Anamituuni  ¢yHkmii.  BrmactuBocTi aHamiTMYHUX  (QYHKIIIH.
KpuBoniniiinuii iHTerpan mnepuioro ponay. O3HadueHHs iHTerpaja. BracTuBocTi
InTerpana. OOuucneHHs iHTerpana. KpuBONiHIMHMI I1HTETpan JPyroro pomay
O3znauyenHs iHTerpana. BnactuBocTi iHTerpana. OOuucineHHs iHTerpana. JliHiiHi
OJHOPIJIHI JU(depeHLiaibHl PIBHSIHHSA M-TO TOPAAKY Ta iX po3B'a3ku. JliHiiHI
HEOJHOPI/IHI AudepeHIliadbHl PIBHSHHS 1-TO MOPSAKY Ta iX po3B's3ku. dopmyna
Teimopa s QyHKINT ABOX He3aleKHMX 3MiHHUX. ExctpemyMm QyHKIT aBOX
He3anekHuX 3MiHHUX. HeoOximHa ymoBa. /locrarHs ymoBa. [loaBiliHMi 1HTETpal.
O3HavyeHHs1, ICHYBaHHS, BIIACTUBOCTI. 3aCTOCYBaHHS MO/ABIHHOTO [HTErpana.
IIporpama 3 anredpu

binapui BimHomeHHs. BigHOMIEHHS €KBIBaJEHTHOCTI 1 PO30UTTS HA KIIACH.
daxTop-mHoknHa. Hatypanbshi uncna (akciomu I[leano). [lpuniun maremarnanoi
1HAYKLII, pi3Hi GopMmu 1HAYKLII. [pynu, npukiIaau rpym, HAHOPOCTIII BIACTUBOCTI
rpyn. Iligrpynu, o3nadeHHs i kputepiih. [omomopdizmMu Ta i3oMopdizmu Tpym,
BiacTUBOCTI. Kinble, MiAKIIbLE, O3HAYEHHS 1 KpUTEPid, HAMIPOCTIII BIACTUBOCTI.
T'omomMopdizmu Ta 13omopdizmu kinens. [lone, mianone. HalinpocTiii BIacTUBOCTI
noJisi, nose AificHux uucen. Ilone xomruiekcHux uucen. [3omopdHi Buau moss



KOMILUIEKCHUX uncen. AnreOpaiuna 1 TpuroHoMerpudHa ¢popmu. CucTeMu JTHIHHIX
pIBHSHbP Ta €JIEeMEHTapHI TNepeTBOpeHHs. Po3B‘sA3yBaHHS CHUCTEMH JIHIMHHUX
pPIBHSIHb METOJOM TOCHIJOBHOTO BHKJIIOYEHHS HEBIIOMUX. ApUPMETUUYHUN
n—BUMIpHUI mnpocTip. JliHIMHA 3aJeXHICTh 1 JIIHIMHA HE3aJleXHICTh CHUCTEMHU
BeKTOpiB. PaHr 1 0a3uc ckiHueHOI cucTeMu BekTopiB. Kpurepiii cymicHOCTI
CUCTEMHU JIIHIMHUX PIBHSHB. [CHYBaHHSA HEHYIHOBUX PO3B‘SA3KIB CUCTEMU JIHIMHHUX
OJTHOPIJTHUX PIBHAHb. HeoOXinHiI 1 JOCTaTHI YMOBHU PIBHOCTI BU3HAYHHMKA HYIIIO.
OGepuena marpuis. Po3B‘a3yBaHHS MaTpUYHUM CIIOCOOOM CHCTEMH JIIHIMHUX
piBHsHBb.  Dopmynu KpaMepa Teopema mpo HakiIagaHHS  PO3B‘SA3KIB.
dyHIaMeHTallbHa CUCTEMa PO3B‘A3KIB CUCTEMU JIHIWHUX OJHOPIHUX PIBHSHB, i
noOynoBa. BekropHi mpocTtopu, miampoctopu. bazuc 1 po3MIpHICTb
CKIHYEHO-BUMIPHOTO BEKTOPHOTO MPOCTOPY. [30MOp(i3M BEKTOPHHUX MPOCTOPIB.
Jlinifini omeparopu. BnacHi 3HaueHHS 1 BIAacHI BeKTOpU. TeopeMa mpo 3B SI30K
XapaKTepUCTUYHUX YHCEN 1 BIIACHUX 3HAYCHb JIHIMHOTO omeparopa. 3BEICHHS
MaTpulll 0 AlaroHajlbHOrO BUy. Teopema Mmpo JIIEHHS 3 OCTA4Y€l0 B KUIbII LIUIUX
yucen. HallGinpmmii cuTbHUM AUTBHUK 1 HaIMEHIIE CIUJIbHE KpPaTHE JBOX YHCEIN
Ta 3B's130k MDK HuUMU. Anroput™M Eskmima. Ilpocti uncna. HeckiHyeHICTh
MHOXHUHH TPOCTHX uncel. KaHOHIYHMIA pO3Kiaa CKIaJCHOTO YHWCHa y BHUIIAII
JT00yTKY MPOCTHUX YUCEJI Ta €HICTh TaKoro 300paxkeHHs. KanoH1uHuMi 3anuc 1 Horo
3actocyBaHHs 70 3agaud 3HaxomkeHHs HCJl 1 HCK uucen. O3HaueHHs1 1 OCHOBHI
BJIACTUBOCTI KOHTPYEHTHOCTI HUIMX uucel. [loBHA 1 3Be/IeHa CUCTEMU JIMIIKIB, iX
BiactuBocTi. Teopemu Eitnepa 1 depma. JliHiiHI KOHTPYEHITT 3 OJHUM HEB1JOMUM,
TeopeMa Mpo YHUCIO po3B sa3kiB. CriocoOu po3B‘s3yBaHHS JIHIWHUX KOHTPYEHIIIH.
3actocyBaHHsI Teopii KOHTPYCHINIM [0 BHUBEACHHS O3HAaK TOJUIBHOCTI Ta
3HAXO/DKCHHS JOBKHHHM TIEPIOJy  JIECSITKOBOTO JipoOy (Tpu TepeTBOPEHHI
3BHYA{HOTO I[pO6ny[eCHTKOBI/II/I) MHuorounienu Haj nojaeMm. Teopema mpo AiIeHHs
3 ocradero. HaiOimpmmii CHUTBHUEN MITBHUK JBOX MHOTOUYWICHIB 1 aJTrOpUTM
EBxmiga. @aktopianbHi Kutbls. @akTopiadbHICTh KUIbI MHOTOWICHIB HAJl MTOJIEM.
AnreOpaiuHa 3aMKHEHICTh TOJS KOMIUIEKCHMX uncesl. KaHOHIUHMN po3KIiIan
MHOTOYJI€Ha HaJ TMOJIEeM KOMIUIEKCHHUX 4YHUCeld 1 Horo €aHicTb. MHOrouwieHu 3
niicauMu  koedirientamu. CHpsDKEHICTh YSIBHUX KOPEHIB TaKMX MHOTOYJIEHIB.
Hes3Bigni Ham mosieM MIMCHUX 4YKHCET MHOTOWICHHM Ta KaHOHIYHUN PO3KIIAJ
MHOTOYJICHIB HaJl MOJIEM JIMCHUX 4Yuced. MHOrOWIeHH HaJl MOJIeM pallioHaIbHUX
yucen. [lini 1 parioHaapHI KOpeHI MHOTOYJIEHA 3 IUIMMU Koedimientamu. He3pigHi
HaJ TIOJIEM pAIlOHAJILHUX YKCENl MHOTOWIEHU. bynoBa MpocTOro po3mupeHHs
YHCJIOBOTO TOJIsl. 3HUILIEHHS 1pPAI[iOHAIBHOCTI B 3HAMEHHUKY APOOY.
IIporpama 3 reomerpii

Pi3Hi Buam cucTeM KOOpJAWHAT Ha IUIONIMHI, iX OCHOBHI 3ajadi.
l'eomMeTpuyHUil 3MICT KOOPAMHAT TOYKH. Teopis NpsIMUX Ha TUIOMHHI (B
aHamiTuyHOMY BuKani). JliHis (kpuBa), pizHi criocoOu ii 3amanusa. Knacudikaris
anreOpaiyHUX KPHUBUX 2-TO TOPSAKY Ha eBKIiNOBIA mionmHi. CyTh MeTOmy
KoOpAMHAT. Pi3H1I BHIM CHCTEM KOOPAMHAT Yy MpPOCTOpl. ['eoMeTpuYHM 3MICT
KOOpPAMHAT TOYKHU. Teopis IUIOMMH Yy MNpOCTOpl (B aHAIITUYHOMY BHUKIA[IL).
EnemeHTH BEKTOPHOT asireOpu y TpUBUMIpHOMY HpocTopi. CKalasipHH, BEKTOPHUH,
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MIIaHuK AOOYTKH BEKTOpIB. AHAIITUYHI YMOBHU 3aBIaHHS MPSAMOI y MPOCTOPI;
B3a€EMHE PO3MILLEHHS JBOX IUIOLIMH, IPSIMOI 1 IJIOIKUHHU, ABOX IPSIMUX Y IPOCTOPI;
KyT MUK TUIOIIMHAMU, IPSIMUMH, PSIMOIO 1 IJTOIIHUHOKO (B aHAJTITUYHOMY BUKJIAI1).
[ToBepxHi 0OepTaHHs, €mncoiAu, rinepdbonoinu, napadonoigu (B aHATITHYHOMY
Bukiadl). [{uninapuyHi Ta KOHIYHI MOBEPXHI (B aHAMITHYHOMY Bukiadi). ['pyma
pyxiB (mepeMilieHHs1) IUIomMHUA. Pyxu 1-ro pomy, iX aHamiTUYHUI 3amuc 1
knacudikamisa. [pyna pyxiB IUIOUIMHHU, OCHOBHI ii miarpynu. Pyxu 2-ro pony, ix
aHAJIITUYHUM 3anuc 1 kiacudikaiis. [pyna nepeTBopeHb MOAIOHOCTI TIOMIUHM 1 1i
niarpynu. 3acTOCyBaHHS MEPETBOPEHb MOMIOHOCTI 0 po3B‘si3aHHA 3anad. [pyna
aQIHHUX TEpPEeTBOPEHb IUIOMIMHM 1 1i MIATpynu. 3acTOoCyBaHHS adiHHUX
NEepEeTBOPEHb J0 PO3B‘sA3aHHS 3ajady. 3arajbHI NHUTAHHA AaKCIOMaTukKu (CyTh
Cy4acHOTO aKCIOMaTUYHOTO METOMy MOOyJ0BM MaTeMaTH4HOi Teopii. [loHaTTs mpo
MaTeMaTH4Hy CTPYKTypy. [3omMopdi3M, iHTeprperamii Ta MoJedl MaTeMaTHUYHHUX
CTpyKTyp. Bumoru no cuctemu akciom i1 mepeBipka ix BukoHaHHS. [Ipukiann).
Cucrema akciom Beiins. [leskl NOHATTA €BKIIIOBOI reoMeTpii B cucrteMi Beils
“nexxat M1XK’), BIPI30K, MPOMiHb, MpsiMa, IUIOIMIMHA, B3aEMHE PO3MIIICHHS
NpSIMHX, TUIOIIMH, MPSMO] 1 TIIOMKHYU Ta iH. JloBeneHHsa aeskux Teopem. [lonarts
BEKTOPHOIO, N-BUMIPHOTO, €BKJIJIOBOro, agiHHOro mnpoctopiB. JloBeneHHs
HECYIEepEeWIMBOCTI 1 MOBHOTH akcioMaTuku Beiis. Cucrtema akciom 'iibbepra juist
OOrpyHTYBaHHS €BKJIIJIOBOI FreOMETpii Ta HAWMPOCTIII HACTIIKU 3 Hei. AOCOIIOTHA
reoMeTpis. O Teopii BUMIPIOBaHHS (JIOBXKHWH BIJIPI3KIB, IO MHOTOKYTHHKIB,
00’eMiB MHOTOTpaHHUKIB). PiBHOBENHUKICTh 1 PIBHOCKJIAJEHICTh MHOTOKYTHHKIB.
Teopema bombsi-I'epBina. Akcioma mapanenbHOCTI 1 romuHa JloGaueBCchKoro.
OcHOBHI HacHigku 3 akciom mapajieiabHocTi JlobaueBchkoro. HecymepeunuBicTh
cucteMu akciom rmomuHu JlobadeBchkoro. B3aemHe posMmilieHHsS TpsIMUX Ha
wionmHl JloGaueBcbkoro. BriacTUBOCTI mapayienbHUX 1 PO30ODKHUX MPSIMHEX.
MHoOrorpaHHUKl B €BKJIIOBOMY IMpocTopi. [IpaBuiibHI MHOTOTpaHHHMKH Ta iX
knacudikamis.  Tomomoriunumid  mpoctip.  [omeomopdri  BimoOpaskeHHS.
Tononoriyunuit  MHoroBun. [lpukimagu. TomosoriyHi  BJIACTHBOCTI  JIMCTa
Mpobiyca.l'eomerpuuni noOynoBu Ha miomuHi. CuctemMa mocTynariB nolynoB 3a
JOTIOMOTOK0 LIMPKYJIA 1 JiHiMkU. HaiinmpocTimi, OCHOBHI MOOYJ0BU Yy MIKIIbHOMY
Kypci reomerpii. [manki kpuBi. KpuBuzna ta ckpyt kpuBoi. @opmynu Dpene.
Oco0a1BI TOYKH MJIOCKUX KPUBHUX.
IIporpama 3 MeTOIMKM HABYAHHS MAaTeMAaTHKH

[lim Ta 3aBgaHHS HaBYaHHS MaTeMaTUKA B 3arajlbHOOCBITHIM IIKOJI.
KoMmmereHTHICHMM  maXig  O0  HaBYaHHA  MareMaTuku.  JlisJIbHICHHIA,
0COOHMCTICHO-30PIEHTOBAHUN MIAXIJ [0 HaBYaHHS wmarematuku.  [Ipobremu
mudepenmianii HaBYaHHS MaTEMAaTHKH. [IpyHOMIM 1 METOAW HaBYaAHHS
marematuku.  CydacHi 3aco0u HaBuaHHA Maremarukd.  CydacHUH ypoOK
MaTeMaTHK{ Ta BUMOTHU JI0 HbOTo. MeToauka (popMyBaHHS MaTeMaTUYHUX MOHSAThH
y Kypcl MareMaTWKd OCHOBHOI HIKOIH. MeTofuka HaBUYaHHS YYHIB JOBEIACHHIO
TEOpPEM y Kypcl MaTeMaTHKH OCHOBHOI HIKoiH. Micie 1 posib 3ajad y HaBYaHHI
MaTeMaTHKd. MeToauka HaBUaHHS pPO3B’SI3yBaHHIO ~ MaTeMAaTUYHHX —3ajad.
Oco0aMBOCTI METOAMKHU MPOBEACHHS MO3aKIacHOI po0OTH 3 MaremMartuku. Micue 1



10

poJib cydacHUX 1H(GOPMAIIMHUX TEXHOJOTIM y MpOIeCci HaBYaHHS MAaTEMAaTUKH B
OCHOBHII mIKOJIi. MeToauka cucteMaTu3allii BiIoOMOCTel Mpo HaTypajbHI YUCIia B
5-6 knacax. Meronuka BUBYEHHS 3BUYaWHUX Jpo0iB. MeToauka BUBYEHHS
JNECATKOBUX JpoO0IB Ta BiACOTKIB. PO3BUTOK MOHATTA yucia B Kypcl anreOpu
OCHOBHOI WIKOJHM, METOAMYHI OCOOJMBOCTI y3arajibHeHHS. MeToanka BUBUYECHHS
anreOpaiuHuX BHUpPA3iB Ta iX MEPEeTBOPEHb B Kypcl aireOpu OCHOBHOI IIKOJH.
PiBHsIHHA B Kypci anreOpu OCHOBHOI HIKOJIM, METOJIMYHI OCOOIMBOCTI HABYAHHS.
HepiBHocTi B Kypci anreOpu OCHOBHOI IITKOJIM, METOJUYHI OCOOIUBOCTI HABYAHHS.
Metoauka HaBYaHHS HAOMMKEHUM OOYHMCIICHHSIM Yy Kypcl aireOpd OCHOBHO1
mIKojii. MeToanyHi 0cOOMMBOCTI (DyHKITIOHATBHOT 3MICTOBO1 JIiHIT B Kypcl anredpu
OCHOBHOI IIKOJIM. MeTonuKa MpoBeIeHH MEePIINX YPOKIB IuTaHiMeTpii. MeTonuka
BUBYCHHS O3HAK PIBHOCTI TPUKYTHUKIB. MeTOMWKa BHUBUYEHHS TE€OMETPUYHHX
noOy0B Ha IUIOMMHI. MeTonruKka BUBYEHHS 0araToKyTHHUKIB. MeTo/InKa BUBYEHHS
TEOMETPUYHUX TEPEeTBOPEHb y Kypcl ImaHiMeTpii. JlekapToBi KoopauHaTH i
BEKTOpU Ha IUIONIMHI, METOAWYHI OCOOJIMBOCTI HaBYaHHA. MeToauKa BHUBUCHHS
F€OMETPUYHUX BEJIMYUMH Yy KypcCl IUIaHIMETpli OCHOBHOI ImIKoid. I[IpoGrmemu
NEeAaroriyHoi JIarHOCTHKM YCHIIIHOCTI Y4YHIB Yy MpPOLECI HaBYaHHS MaT€MAaTUKH.
MeTtoauuHi 0COONMBOCTI BOPOBAKEHHS MPOOJIEMHOrO MIAXOAYy B HaBYaHHI
MaTeMaTHKu. MeTonKa BUBYCHHS TEMH CyMHU KyTiB TpUKyTHHKA. DYHKIIIT B Kypci
anreOpy OCHOBHOI IIKOJHM. [€OMETpUYHI MEePEeTBOPEHHS B IIKUIBHOMY KypCl
reomeTpii. Micie 1 poip cydacHUX 1HGOpPMAIIMHMX TEXHOJIOTIM y TIporect
HABYAHHS MaTEeMaTHUKW B OCHOBHIM mmikodi. [IpukiagHa cpsiMOBaHICTh MIKIIBHOTO
Kypcy MareMaTuKd B OCHOBHIM 1IKoJi. KoMIIOTEpHO - 30pi€EHTOBAaHUN YPOK
MaTeMaTHUK{d Ta BUMOTHM 10 Hboro. I1Iisxu OHOBJEHHS IIKUIBHOT MaTeMaTH4HOI
OCBITH.
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3. llepeJlik MUTaHb, 10 BUHOCATHCS HA (paxoBe BCTYIHE BUNIPOOYBaHHSA

ITuranHsa 3 MAaTEeMATHYHOI0 aHAI3Y, Teopil pyHKUIN Ta JTUdepeHuiaTbHIX
PiBHSIHb

1. Ywucno e. O3HaueHHs PyHKIII.

2. I'panung ¢yHkii B Touii. BaactuBocTi rpanuils. Jleski BaxIMBI PaHUIILI.

3. HenepepBuicts ¢yHKuii B Touli. BiracTuBocTi HenepepBHUX (DyHKIIN B
TOYILI.

4. BmactuBocTi QyHKIIIH, HETIEPEPBHUX HA OOMEKEH1M 3aMKHEH1M MHOYKHHI.

5. Po3BHUTOK MOHSATTS CTENEHS 3 MIACHUM 1 KOMIUIEKCHUM MOKa3HUKOM.

6. OsHaueHHs MOXiAHOI (PyHKIT O/HI€T AliicHOT 3MiHHOI. ['eomMeTpruHMit 3MiCT
MOX1THOT.

7. PIBHSHHS TOTUYHOI 0 KPHUBOI.

8. IloximHi OCHOBHUX €JIEMEHTapHUX (YHKITIH.

9. HudepenuitoBaHicTb QyHKIIT B TOUII.

10. HeobOximqna ymoBa audepenuiiioBanocti. HeoOxigHa Ta mocTtarHs yMoOBa
U epeHI1HOBaHOCTI.

11. OcHoBHi mnpaBwia gudepeniitoBanusa. I[loximHa ¢yHKIIT KOMIUIEKCHOT
3MIHHOI.

12. Anamituuni QyHKuii (pizHi GOpMU O3HAUEHHS Ta iX €KBIBAJICHTHICTB).

13. OcHoBHi BiactuBocTi nudepeniiioBannx ¢yukmin (Teopemu Poms,
Jlarpanska, Kormri).

14. ®opmyna Telinopa. 3anumikoBuii wien ¢popmynu Teinopa B popmax Ileano,
Jlarpanxa.

15. 3acTocyBaHHs MOXITHOT IO JOCHIKEHHS (PYHKITIH (YMOBa CTaI0CTI PyHKIIIT
Ha TMPOMIKKY, YMOBH MOHOTOHHOCTI (YHKI[i Ha MPOMIKKY, eKCTpeMyM (PyHKIII1,
OIYKJIICTh 1 TOYKU MIEPETUHY ).

16. IlepBicHa Ta ii BnactuBocTi. HeBuzHauenuit iHTerpas. OCHOBHI METOIU
IHTErpyBaHHS.

17. Tabnuusa ocHoBHUX 1HTerpaniB. [loHsaTTs 1HTerpana Pimana st dyHKuii
OJIH1€1 JIMCHOI 3MIHHO].

18. HeoOxigna ymoBa iHTerpoBaHocTi (yHkiii. HeoOxigHa i goctaTHs ymoBa
IHTETPOBAHOCTI (PYyHKITI1.

19. BnacTUBOCTI BU3HAYEHUX 1HTETPAIIIB.

20. Bu3HayeHu#l 1HTETpaj 31 3SMIHHOIO BEPXHBOIO MEKEIO.

21. IcHyBaHHS MEPBICHOI ISl HETIEPEPBHOT QYHKITII.

22. ®opmyna Hprorona - JleitOuuis. 3acTocyBaHHS BHU3HAUEHOTO IHTETpalia
(oOuncneHHss TIONI TUIOCKUX (iryp, oO4yucieHHs O0O0'€eMiB TUT OOYMCIICHHS
JTOBXXUHU AYTH KPUBOI).

23. [loka3HukoBa (YHKIIIS JIACHOT 3MIHHO1, TOKa3HUKOBA (DYHKIIIs] KOMILIEKCHOT
3MIHHOI, (0O3HAUYEHHSI, BIACTUBOCTI).

24. JlorapudmiuHa QyHKIIS TIMCHOI Ta KOMIUIEKCHOI 3MIHHOI (O3HAYEHHS,
BJIACTHBOCTI).
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25. 3aranpHa cTeneHeBa (QDyHKINIS JIHCHOT Ta KOMIIEKCHOT 3MiHHOT (O3HAYCHHSI,
BJIACTUBOCTI).

26. TpuronoMeTpuyHi Ta OOEpHEHI TPUTOHOMETPUYHI1 (yHKLII AliiCHOI Ta
KOMIUIEKCHO1 3MIHHOT (O3HAUEHHS, BIACTUBOCTI).

27. O3Ha4eHHST METPUYHOTO Tmpoctopy. [Ipukianm METpUYHUX MPOCTOPIB.
30DKHI TOCIHIJIOBHOCTI Y METPUYHHUX MpocTopax. BimoOpakeHHS METpUYHUX
IPOCTOPIB.

28. I'panuIld 1 HEMEpepBHICTH BiM0OpakeHb. HeoOximHa 1 AocTaTHS yMoOBa
HETEePEePBHOCTI BIIOOPAKCHHS.

29. TloBHi MeTpuyHi npocTopu. Teopema banaxa rmpo cTUCKYIOY1 BiJOOpakeHHSI
Ta 11 3aCTOCYBaHHS.

30. Ywucnosi psiau 3 AINCHUMU Ta KOMIUIEKCHUMH YJI€HAMH, OCHOBHI TMOHSATTS.

31. l'eomerpuuHa mporpecis, rapMOHIMHUN psia. BracTUBOCTI 301KHUX PSIiB.
O3Hak# 301’KHOCTI 3HAKOJIOAATHHUX PSIIB.

32. AGcomoTHO ¥ yMOBHO 301KHI psauM Ta iX BIacTuBOCTI. Teopema JleiOHils
JUTSl 3HAKO3MIHHUX psiB. Teopema Pimana 1t yMOBHO 3015KHUX PSJIIB.

33. CreneHeBl psAu 3 AIMCHUMU Ta KOMIJIEKCHUMHU YICHAMH.

34. Teopema Abens. Intepain (kpyr) 301KHOCTI Ta pajiyc 301)KHOCTI.

35. qudepeHnuioBanHss Ta I1HTErpyBaHHs CTeleHeBUX psaiB. HemepepBHicTb
CYMH CTETICHEBOTO PSTY.

36. Pan Teitnopa. HeoOxigHa ¥ gocTaTHsS ymMoBa po3KjafaHHA (PYyHKIUT B psif
Teitnopa. Jlocrarns ymoBa poskiananHs (yHkiii B psg Teinopa. Poskman y
CTENICHEBUN PSJ] OCHOBHUX €JIEMEHTapHHX (PYHKI[IH. 3aCTOCyBaHHS CTEIICHEBUX
PAIB 10 HAOIM)KCHUX OOYHCIICHD.

37. OCHOBHI TIOHATTS Teopii AM(PEPEHIIATBHUX PIBHSIHB: MOPSIOK, PO3B'SA30K,
3arajJbHUN PO3B’ 30K, IHTETpAIbHA KPHUBA, IOYATKOBI yMOBH, 3a1a4a Korri.
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IIuranus 3 anredpu

1. binapni BinHomIeHHs. BigHOIIEHHS €KBIBAJIEHTHOCTI 1 pO3OUTTS Ha KJacu.
DakTOpP-MHOKHHA.

2. Harypanbai uucna (akciomu Ileano). [lpuHnmn maremMaruyHoi 1HIYKIII,
pi3H1 POPMU 1HIYKIIII.

3. I'pynu, npuknaau rpyn, HaWOpocrtimi BiacTUBOCTI rpym. Iliarpymu,
O3Ha4YeHHs 1 kpuTepiil. [omomopdizmu Ta 130Mopdi13MH TPy, BIACTUBOCTI.

4. Kineie, miakigelie, o3HA4eHHS 1 KpHUTEPid, HAWMPOCTIII BIACTUBOCTI.
T'omoMopdizmu Ta i3oMopdi3MHu Kijelb.

5. [Tone, miamone. HaitmpocTirni BIacTUBOCTI MOJIA, TTose aikicHuX uncen. [lome
KOMILJIEKCHUX YKcell. [30MOopGHI BUIN OIS KOMIUIEKCHUX YUCE.

6. AnreOpaivyHa i TpuroHOMeTpuIHa HOPMH.

7. Cucremu JHIMHUX PIBHSIHBL Ta €JIEeMEHTApHI MepeTBOpeHHs. Po3B*sa3yBaHHs
CUCTEMH JIIHINHUX PIBHSHb METO/IOM MOCI1JOBHOTO BUKIIOYEHHS HEBIJJOMUX.

8. Apupmernunuii n—BuUMipHUI npoctip. JliHINHA 3aNeXHICTh 1 JiHIWHA
HE3aJIEKHICTh CUCTEMHU BEKTOPIB.

9. Panr 1 0a3uc ckiHyeHoi cucteMu BeKTOpiB. Kputepiit CyMiCHOCTI CUCTEMU

JIHIAHUX pIBHSAHb. ICHYBaHHA HEHYJbOBUX pO3B‘A3KIB CHUCTEMHU JIHIMHUX
OJTHOPIJTHUX PIBHAHb. HeoOXinHI 1 JOCTaTHI YMOBHU PIBHOCTI BU3HAYHHMKA HYIIIO.
OGepuena marpuins. Po3B‘a3yBaHHS MaTpUYHUM CIIOCOOOM CHCTEMH JIHIMHUX
PIBHSIHbB.

10.  ®opmynu Kpamepa.

11. Teopema mnpo HakiagaHHid po3B‘sa3kiB. @DyHIaMEHTallbHA CHCTEMa
PO3B*S3KIB CHCTEMH JIIHIMHUX OJTHOP1THUX PIBHSHb, ii MOOYyI0BA.

12. BexkropHi MPOCTOPH, MiITPOCTOPH. bazuc 1 PO3MIPHICTh
CKIHYEHO-BUMIPHOTO BEKTOPHOTO MPOCTOPY. [30MOP(i13M BEKTOPHUX MPOCTOPIB.

13. JliniitHi omepartopu. BracHi 3HaueHHs 1 BiacHi BeKTopu. Teopema mpo
3B‘SI30K XapAaKTEPUCTUYHUX YUCEN 1 BIACHUX 3HAYEHb JIIHITHOTO oneparopa.

14.  3BemeHHs MaTpulll A0 [AlarOHAJIBHOTO BHAY. Teopema Mpo IUIEHHS 3
OCTaAY€r0 B KUIBI I[IJIUX YHCEIL.

15. Hai6inpmuit coiibHUNA AUTPHUK 1 HAWMEHIIIE CIIUIbHE KpaTHE ABOX YUCEN Ta
3B‘s130K MK HUMH. Ayroput™ EBkiija.

16. IIpocti uuncna. HeckiHUEHICTh MHOXHHU TPOCTHUX uuncesl. KaHoHiuHMI
PO3KJIaJ] CKJIAJEHOTO YKCa y BUIVISAL JOOYTKY MPOCTUX YUCEN Ta €IHICTh TAKOTO
300paKeHHS.

17. Kanoniunuii 3ammc 1 ioro 3actocyBanHs 110 3a1a4 3HaxomkeHHs HCJ[ 1 HCK
yucen. O3HaueHHs 1 OCHOBHI BJIACTUBOCTI KOHTPYEHTHOCTI nunux unceln. [loBHa 1
3BeJIEHa CUCTEMH JIMIIKIB, X BJaCTHBOCTI.

18. Teopemu Eiinepa i ®epma. JliHiiHI KOHTpYEHIIi 3 OJHUM HEBIIOMHM,
TeOpeMa Mpo YHUCIO po3B sa3KiB. CiocoOM po3B‘s3yBaHHS JIHIMHUX KOHTPYEHLIH.
3acTocyBaHHSI TeOpli KOHTPYEHIIA 10 BHUBEICHHS O3HAK MOJUIBHOCTI Ta
3HAXO/DKCHHS JOBXKHMHM TEpioJy  JIeCSITKOBOro JpoOy (MpHU MepeTBOPEHHI
3BUYAIHOTO IpO0Y y ECSITKOBHIA).
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19. Mmuorounenu Haj moiieM. Teopema mpo AUTICHHs 3 ocTadyero. HaitOimpmmii
CHUTPHUHM AUTHBHHUK JBOX MHOTOWIEHIB 1 anroput™ EBKiina.

20. ®axropianbHi Kb, PakTOpIadbHICTh KUIbISI MHOTOWICHIB HaJ IMOJIEM.
AnreOpaiuHa 3aMKHEHICTb MOJISl KOMIJIEKCHUX YHCEIL.

21. KaHOHIYHUH pO3KJIAJl MHOTO4YIEHa HAaJl MOJEM KOMILJIEKCHUX YMCeN 1 MOro
€IHICTb. MHOTOWIEHH 3 AlcHUMU KoedimieHTaMu. CHpsKEHICTh YSIBHUX KOPEHIB
TaKUX MHOrowieHiB. He3BiaH1 Hax HoiaeM IIHCHUX 4YHCEI MHOTOYIEHH Ta
KaHOHIYHMM PO3KJaJ MHOTOUYJIEHIB HaJ MOJeM MIMCHUX uucesn. MHOTOUJIeHH Haj
noJieM parioHanbHUX yuces. Llum 1 paimioHanbHI KOPEHI MHOTOWICHA 3 IUIMMU
koedimientamu. He3BigH1 Haj 1OJIeM pallioOHATBHUX YUCET MHOTOUJICHH.

22. bymoBa  mpOCTOrO0  PO3IIMPEHHS  YWUCJIOBOTO  MOJA.  3HUILECHHS
1ppaIioHaILHOCTI B 3HAMEHHUKY JIpO0Y.

Iuranus 3 reomerpii

1. Pi3Hi Buau cucteM KOOpJIMHAT Ha IJIOIIMHI, X OCHOBHI 3a/1a4l.

2. I'eomeTpuyHU 3MICT KOOPAMHAT TOYKH.

3. Teopist npssMuX Ha TUIONTUHI (B aHAMITHYHOMY BUKJaAdl). JliHig (kpuBa), pi3Hi
criocoOu ii 3a1aHHs.

4. Knacudikaris anreObpaiqHuxX KpUBUX 2-TO MOPSAKY HA €BKJII1OBIHM TUIOIIHHI.
5. CyTtp MeTomy koopauHar. Pi3HI BWAM CHCTEM KOOPAMHAT Yy MPOCTOPI.

leomeTpuuHuii 3MICT KOOpAMHAT TOYKW. Teopis IUIOUMH y TpocTopi (B
AHATITUYHOMY BUKJIAI]1).

6. EnemeHTH BeKTOpHOI anreOpu y TpUBUMIpPHOMY MpocTopl. CkajaspHUA,
BEKTOPHMI, MillIaHUW TOOYTKU BEKTOPIB.
7. AHaniTUYHI YMOBHM 3aBIaHHS MPSAMOi Y NPOCTOPi; B3a€EMHE PO3MILICHHS

JBOX IUIOLIMH, NpsMOi 1 IUIOIIMHM, JBOX MPSAMUX Y TMPOCTOPi; KyT MK
MJIOIIMHAMU, TTPSIMUMH, MPSIMOTO 1 TIOIIMHOO (B aHAJITUYHOMY BUKIIAI).

8. IToBepxHi obepranHs, emincoinu, rinepbonoiau, mapabonoinu (B
aHaJliTUYHOMY BUKJaml). [lwiiHapuyHi Ta KOHIYHI TOBEpPXHI (B aHAUNITUYHOMY
BUKIIa1). [pyna pyxiB (mepeMillieHHs) TUIONIUHHU.

9. Pyxu 1-ro pomy, ix anamitTuyHuil 3amuc 1 kiacudikamis. [pyma pyxiB
IUTONIMHU, OCHOBHI ii miarpynu. Pyxu 2-ro pomy, iX aHamiTHYHMIA 3amuc 1
KJacudikarris.

10. TIpyna mepeTBOpeHb MOAIOHOCTI TUIOMMHHU 1 ii WiArpymH. 3acTOCyBaHHS
NEePETBOPEHb MOAIOHOCTI 0 PO3B‘sA3aHHS 3aaad. ['pyna adiHHUX MEpETBOPEHb
IJIOMIMHM 1 11 TATPYIIH.

11.  3acrocyBanHs adiHHUX MEPETBOPEHB JI0 PO3B‘sI3aHHS 3a]1a4.

12.  3aranpHi NUTaHHS AaKCIOMaTHKU (CyTh CYyYaCHOIO aKCIOMAaTUYHOTO METOIY
noOyI0BU MaTeMaTUYHOI TEeOPii.

13.  TloHATTS mpo MareMaTuyHy CTPYKTYPY.

14.  I3oMopdi3m, iHTeprpeTalii Ta MOl MaTeMaTUYHUX CTPYKTYP.

15. Bumoru 10 cucTeMu akcioMm 1 mepeBipka iX BuUkoHaHHs. [Tpuknaam).

16. Cucrema akciom Beiinsa. Jlesiki MOHSTTS €BKIIIJIOBOI TeOMeTpii B CHUCTEMI
Beting  (“nmexxatm  Mixk”), BiApi30K, IPOMiHb, TIpsMa, IUIOIIMHA, B3aEMHE
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PO3MIIICHHS TPSIMUX, IUIOIIMH, IPSAMOI 1 INIOMIMHU Ta iH. J[OBemeHHS mesKuX
TEOpeM.

17.  TIoHSTTS BEKTOPHOI'O, N-BUMIPHOTO, €BKJI1ZJOBOTO, a)iHHOTO MTPOCTOPIB.

18.  JloBeneHHs HECYNEPEUwSIMBOCTI 1 TOBHOTH aKCiOMaTUKKU Beits.

19. Cucrema akciom ['inbOepra nnsi oOIpyHTYBaHHsSI €BKIIIJIOBOI reoMeTpli Ta
HAWUMPOCTII HACIIJIKY 3 HE.

20.  AOconoTHa reoMeTpis.

21. Ommaa Tteopli BUMIpIOBaHHS (JOBXHH BIAPI3KIB, TUION] MHOTOKYTHHKIB,
00’eMiB MHOTOTpaHHUKIB). PiBHOBENHUKICTh 1 PIBHOCKJIAJEHICTh MHOTOKYTHHKIB.
Teopema bomnbsi-I'epBina.

22.  Axcioma mapanenbHocTi 1 momuHa JloGaueBchbkoro. OCHOBHI HACTIJIKU 3
akciom mapanensHocTi JloGaueBchkoro. HecymepeunuBicTh CHUCTEMH aKCiOM
wionuHu  JloOaueBchkoro. B3aemHe po3MINIEHHS NPSIMUX HA  IUIOIIHMHI
Jlo6aueBchKkoro. BacTuBOCTI mapayienbHUX 1 pO301KHUX MPSIMUX.

23.  MHoOrorpaHHukH B €BKJIII0BOMY IpocTopi. IIpaBuiibHI MHOTOIpaHHHUKHU Ta
iX kjacuikais.

24.  Tomonoriynuéi mnpoctip. lomeomopdHi BigoOpaxeHHs. TomonoriuHuii
mHoroBuf. Ilpuknagu. Tomonoriuni BiactuBocTi Jucta Mpobiyca.l'eomerpuuni
noOyJ0BH Ha IJIOIIHHI.

25. Cucrema mnocTynariB MmoOyloB 3a JOMOMOIOK IUPKYJIS 1 JIHIMKH.
Haitnpocrini, ocHOBHI MOOYI0BH Y MIKUIBHOMY KypCl T€OMETPii.

26. TI'magxi kpuBi. KpuBuzna ta ckpyT kpuBoi. ®opmynu ®pene. OcoOnuBi
TOYKHU IJIOCKUX KPUBHUX.
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IIuTaHHsa 3 METOAUKHA HABYAHHA MAaTEMATUKH

1. [i11 Ta 3aBgaHHS HaBYaHHS MaTEMaTUKU B 3araIbHOOCBITHIM IITKOJII.

2. KomnerenTHICHME MAX1 10 HABYAHHSI MAaTEMATHKH.

3. JisIpHICHUH, OCOOMCTICHO-30pPIEHTOBAHUM  MiAXiA  JO0  HABYaHHSA
MaTEMAaTHKH.

4. [Ipobnemu nudepeniianii HaByaHHS MaTeMaTuku. [IpuHIUNK 1 METOAU
HaBYaHHS MaTeMaTUKH.

5. CyuacHi 3acoOu HaBYaHHS MaTEMaTUKH.

6. CyuacHull ypoK MaTreMaTUKH Ta BUMOTH JI0 HbOTO.

7. Meronuka ¢opMyBaHHS MaTEeMaTHYHUX TOHATH y Kypcli MaTeMaTHKHu
OCHOBHOI IIKOJIH.

8. Metonuka HaBYaHHS Y4YHIB JOBEACHHIO TEOPEM Yy Kypci MaTeMaTUKu

OCHOBHOI mKomu. Miciie 1 poib 3a7ad y HaBYaHHI MaTeMarwku. MeToauka
HABYAHHS PO3B’SI3yBaHHIO MaTeMaTUYHUX 3a7ad.

9. Oco0aMBOCTI METOJUKH MPOBEACHHS MO3aKJIACHOI pOOOTH 3 MAaTEMATHKHU.

10.  Micue 1 ponb CydacHUX 1H(POPMaUIMHMX TEXHOJIOTIM y Hpoueci HaBYaHHS
MaTeMaTUKH B OCHOBHIH IIKOJI.

11.  Meroauka cucreMarusallli BiIOMOCTEH PO HaTypalibHI yKciia B 5-6 Kiacax.
Meronuka BUBYCHHS 3BUYANHUX JIPOOIB.

12. Meroanka BUBUCHHS JCCATKOBHUX JIPOOIB Ta BiJICOTKIB.

13. PoO3BUTOK TOHATTS 4YMcia B Kypcl ajreOpd OCHOBHOI IIKOJIM, METOAMYHI
0COOJIMBOCTI y3arajabHEHHS.

14.  Metoarka BUBYCHHS aireOpaidyHMX BHUpa3iB Ta iX NEPETBOPEHb B KypCl
anreOpu OCHOBHOI IITKOJIH.

15. PiBHsHHA B Kypci anreOpu OCHOBHOI IIIKOJIM, METOAWYHI OCOOIHBOCTI
HABYAHHS.

16. HepiBHOCTi B Kypcl aiareOpd OCHOBHOI IIKOJIM, METOAUYHI OCOOIMBOCTI
HABYAHHS.

17.  Meroauka HaBYaHHA HAOJMKEHUM OOUYMCIEHHSIM Yy Kypcl anredpu OCHOBHOI
IITKOJTH.

18.  Metoanuni 0co6auBOCTI (YHKIIOHATBHOI 3MICTOBOI JIiHII B KypcCl anreopu
OCHOBHOI IIKOJIU.

19. Meroauka mpoBeACHHS MEPUINX YPOKIB IJIaHIMETPIi.

20. Meroauka BUBYEHHS O3HAK PIBHOCTI TPUKYTHHUKIB.

21. Metoauka BUBYEHHS TEOMETPUYHUX TOOY/IO0B Ha IJIOMIUHI.

22.  Metoaunka BUBYEHHS OaraToKyTHHKIB.

23.  Metoanka BUBYEHHS TEOMETPUUYHUX TIEPETBOPEHD y KypCl TIaHIMETii.

24.  JlekapToBi KOOPJWHATH 1 BEKTOPHU HA IUIONIMHI, METOAMYHI OCOOIMBOCTI
HABYAHHS.

25. Meroauka BUBYCHHS] TEOMETPUYHUX BEJIMYHMH Yy Kypcl INTAHIMETPli OCHOBHOT
IIIKOJTH.

26. IIpobmemu mnenaroriyHoi AIarHOCTUKM YCIHIIIHOCTI YYHIB Yy THpoLeci
HABYAHHS MaTeMaTHKH.
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27.  MetoandHi 0COOIMBOCTI BIPOBAKEHHS MPOOIEMHOTO MiIX0Ay B HAaBYAHHI
MaTEMaTHKHU.

28.  Metoanka BUBYEHHSI TEMU CyMHU KyTIB TPUKYTHHUKA.

29.  @yHKUIi B Kypcl anredpu 0OCHOBHOI IIKOJIH.

30. T'eomeTpuyHI MEPETBOPEHHS B MIKIJILHOMY KypCl T€OMETpii.

31.  Micue 1 posib cydacHUX 1HQOpPMALIHHUX TEXHOJOTIM y MpOIeci HAaBYAHHS
MaTE€MaTUKH B OCHOBHIM IIKOJI.

32. IlpuknanHa cCHpsSMOBAHICTh WIKIJIBHOTO KypCy MAaTeéMaTHKW B OCHOBHIM
TIIKOJTI.

33. KommroTepHO - 30p1€HTOBaHUM YPOK MaT€MaTUKH Ta BUMOTH JI0 HBOTO.

34. lllnsaxu OHOBJIEHHS IIKUIBHOT MAaTEMaTHYHOI OCBITH.
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5. Kpurepii ouiHroBaHHs (paxoBOro BCTYIIHOI'0O BUIIPOOYBAHHA

Kpurepii oniHioBaHHS BiANOBii HA TeopeTHYHE MUTAHHS

32 100 OAJILHOX CUCTEMOKO

KinekicTh
) Pesynbprar pobotn

OaJiB

90-100 Bianosinp MOBHA, MPABUIIbHA, MICTUTh PO3TOPHYTY
apryMEHTAIlI0

66-89 BianoBinas npaBuiibHa, MOBHa, ajie MICTUTH HE
PO3TOPHYTY apryMEHTAIlII0

39-65 BianoBias He MMOBHA, YaCTKOBO ITPaBHIIbHA, MICTUTh
TOMMJIKH
Bianosizap B LiJIOMY He MTpaBUJIbHA, ajie a0ITypIEHT

1-38 YaCTKOBO HaMara€ThbCs IMMOBHICTIO BIAIIOBICTH Ha
MATAHHS
BianoBiae B 1iyioMy He IpaBUiibHA, a0ITypieEHT
0 JIEMOHCTPY€E NOBHE HE3HAHHS MaTeplany

Kpurepii oniHloBaHHA Po3B’si3aHHA 3a1a4i

3a 100 6a1bHOKO CUCTEMOIO

Kinbkicth
OaJB

Pesynbrar pobotu

90-100

3amava po3B’s3aHa MPAaBWIBHO 3 JOTPUMAaHHSIM BCiX
eTariB po3B’sA3yBaHHS 3a/1a4, HasIBHE TIOSICHCHHS JI0
3a7ayl

66-89

3amava po3B’s3aHa MPABUIBHO 3 TOTPUMAHHSIM BCIiX
€TariB po3B’s3yBaHHSA 33/1a4, aJie IOSICHCHHS HE
JOCTaTHE

39-65

JloTpuMaHO He BCl eTanu po3B’si3yBaHHS 3a/ad,
YyacTHHA €TariB pO3B’sI3aHH 3a7a4l BUKOHaHA
PABUWJILHO, € TOMUJIKU

1-38

3ajaua B IUIOMY PO3B’si3aHa HE IPaBUJIbHO, ajie
CTYACHT HaMara€eThCs JIOTPUMATUCh BCiX €TarliB
pO3B’sI3yBaHHS 3a/1a4

3aaua B IIJIOMY PO3B’si3aHa HE MPABUIIbHO, CTYIACHT
JEMOHCTPY€E MOBHE HE 3HAHHS MaTepiary

Ykitagad nporpamu:
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Bononumup TATOYEHKO,

rosioBa ¢axoBoi arecTaliifHoi KoMicii

JOLICHT, KaHAU1aT HeI[aFOFi‘-IHI/IX HayK
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