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CMJIABYC
HaBYAILHOI AUCHUAIIIHA OCHOBH BHIIOI MATEMATUKHA
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1. Onuc HaBYAJIBLHOI JUCHHUILTIHA
Crtyninb BUIIOT OCBiTH — _0akanaBp
I'anysb 3nanb — 10 «[IpupoaHndi HAYKN
Cnenianpnicts — 101 «Exoaorisay
OcBiTHs nporpama — _«ExkoJjoris»
3aranbpHuii 06car pucuumting —3 (B kpeautax €KTC)
Craryc iMcuuILTiHg — 000B’A3K0Ba
IncturyT (pakyabTer) — 6107I0T0-NIPUPOTHUYUN
Kadeapa — exouiorii Ta reorpadii
Kype —1; cemectp —_1; B miiICyMKOBOT0 KOHTPOJIIO — 3aJIIK.
MoBa HaBYaHHSA — YKpaiHCHKa.
Buau 3aHsITh: JICKIIT, TPaKTUYHI.
MeToau HABYAHHA. HOSCHIOBAIBLHUN, IPOOJIEMHUN, IHCTPYKTUBHO-IPAKTUYHHM.
®opmMu HABYAHHSL: JICHHA
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2. Bukiaanauai
Marypin FOpiii [lerpoBuu JlonieHT, KaHauaat (izuko-
E-mail: MaTeMaTHYHUX HAYK, JOIEHT Kadeapu
yuriy_maturin@hotmail.com MaTeMaTHKU
[TpoBigHuUi BUKIaay 3 TUCHUTLIIHA

3.XapakTepucTHKA HABYAJIbHOI JUCHUILTiHH
MeTta HaBYaHH$: 320€311€UUTH 3HAHHSI OCHOB BUII[0i MATEMaTUKH, 110 BIANOBIIAIOTH KBaTi(piKaiiHOMY
piBHIO 0akanaBpa, pO3BUHYTH MaTeMaTU4YHY KYJIbTYpPY MHCICHHS CTYIEHTIB; JJOIOMOITH OBOJIOAITH
PI3HUMH MaT€MaTUYHUMHM TOHATTSAMHU 1 METOAAMH; HABUMTHU 3aCTOCOBYBATH MaTeMAaTWYHUIl amapar
U1 pO3B’SI3yBaHb 3aJa4 TEOPii Ta MPaKTHKH.

PesyjibTaTn HAaBYAHHSA:

-pO3yMITH OCHOBHI €KOJIOT14HI 3aKOHH, TPaBHJIa Ta MPUHIUIN OXOPOHU AOBKULIS Ta
PUPOJOKOPUCTYBAHHS;

-pO3yMITH OCHOBHI KOHILIEMII1i, TEOPETUYHI Ta MPAKTUYHI MPOOIEMH B rainy3i MIPUPOJHUYNX HAYK, 110
HEOOXIH1 JUIsl aHAJIi3Y 1 MPUMHATTS pilleHb B cepi eKOoJorii, OXOPOHHU JOBKIIUISA Ta ONTUMAIBHOTO
MPUPOIOKOPUCTYBAHHS.

KoMmnerentHocri:



3HATU: BIACTHUBOCTI MaTpPHUllb, BU3HAYHUKIB, BEKTOPIB, KPUBUX JPYTrOTo MOPSAKY, TOBEPXOHb IPYTOro
MOPSAKY; PI3HOMaHITHI PIBHSAHHS NPSMOi Ha TUIOLIMHI 1 B IPOCTOPI; PIBHSIHHS TUIOIIMHH; BIACTUBOCTI
TPaHMIIL TIOCIITOBHOCTEH Ta (PYHKIIIH; BIACTUBOCTI HEMEpEpBHUX (PYHKITIH; qudepeHItiaapHe
yrcaeHHs (QYHKIIIH; Teopito iHTerpana Pimana; MOHATTS YMCIIOBOTO, CTENIEHEBOT0, (PYHKI[IOHATBHOTO
psiAy; BIACTUBOCTI AUQepeHiaIbHIX PIBHIHb Ta METOIU X PO3B’SI3yBaHHS.

BMITH: BOJIOJITH METOAAMHU JIIHIHHOI, BEKTOPHOI anre0pu Ta aHAJIITHYHOI FeOMETpii; 3aCTOCOBYBATH
METOAM MaTeMaTHYHOTO aHAJII3Y JUIsl TOCTiHKeHHS QYHKIIIH OHi€eT Ta 6araThoX MIHCHUX 3MIHHHX;
3aCTOCOBYBATH TU(epeHIliabHe YUCIeHHs (PYHKIIIH oHi€T 3MIHHO1, BU3SHAYCHHUN 1HTETpaj Ta
nudepeHIianbHi piBHIHHS. .

IIpepekBi3uTH TUCUMILIIHM:-

IMocTpekBi3uTH TUCHUIIIHM: XiMis, Qi3HKa, 3araJibHAa €KOJIOTis, KapTorpadis 3 OCHOBaMH
Tororpadii.

4 Ilporpama qucUMNJIiHI

Po3znin 1. Jliniiina anredpa
Cucremu niHiiHUX anreOpaiunux piBHsHb. opmynu Kpamepa. Buznaunuku. O0uncieHHs] BA3HAYHUKIB
JOBIIBHOTO MOPSIIKY. BiactuBocTi BU3HauHMKIB. MiHOD Ta anrebpaiune qonoBHeHHS. Matpuui. JliHiiai
nii Hag Mmatpuismu. MHOXeHHsT Matpuilb. HympoBa Ta ommHuuHa Mmatpuii. OOepHEeHa MaTpHIIs.
Bupomxkeni cucrtemu. Po3B’s13yBaHHS cuCTeM JHIMHMX anreOpaidyHUX PiBHSHb MAaTPUYHUM METOOM.
Po3B’s13yBaHHs cHCTEM JIIHIHHUX anreOpaiyHux piBHSAHB MeTooM ["aycca.
Po3ain 2. AnajgiTuaHa reomerpis
BekTtop. Ipoekmist BekTopa Ha Bick. Koopmunatu BekTopa. JloBxkuHa BekTopa. [lii Ham BekTopamMu B
reoMeTpuyHii Ta koopauHaTHIN (opmax. Komineapni Ta komruianapHi BekTopu. CkanspHuil 1o0yTOK
JIBOX BEKTOPIB Ta ioro ¢izmunmii 3mict. Kyt Mixk BekTopamu. OpTOroHaNIBHICTh BEKTOpiB. BekTopHuUit
NO0OyTOK BOX BEKTOpIB Ta ioro BiuacTuBocTi. OOumcneHHs twiomny ¢iryp. MimaHuii 1oOyTOK TPhOX
BEKTOpIB Ta HOTo BIacTUBOCTI. OOUMCIeHHS 00’ €MIB TiJI.
[Ipsima Ha muromuHi. PiBHAHHA npAMOi, 1O NPOXOAUTH 4YEpe3 JaHy TOUYKY MEPHEHIUKYISPHO abo
napajeiabHO J0 JAaHOTO BEKTOpa. 3arajibHe PIBHSHHS NpsAMOi Ta #Horo pociipkeHHs. PisHi dopmu
piBHsAHHS npaMoi. HaiinpocTimi 3aa4i Ha npsaMy (B3a€MHE pO3MIIIEHHS BOX MPSIMHX, KYT MK JBOMa
MPSIMUMHM, BIJICTaHb BiJ TOYKHU 110 npsiMoi). Kpui 2-To mopsiaky (komo, emirc, rinepOoa, mapabosa).
[TnomuHa. PIBHSHHS IUIOMMHY, 110 TPOXOAUTH Yepe3 IaHy TOUKY MEePIEeHAUKYISIPHO 10 JaHOTO BEKTOpa.
3aranbHe piBHAHHA IiommHU. KyT MK 1BOMa IUIOIIMHAMHM. YMOBHM HapajielbHOCTI Ta
NEePIEeHANKYIIPHOCT] MIoMMH. BincTanp Bix Touku a0 ruiomuHH. [Ipsma B mpoctopi. Pi3Hi dopmu
PIBHSAHHSA NPsIMOi B ITpocTopi. B3aeMHe po3MilieHHs IpsIMOi Ta MIIOIMHHU.
Po3ain 3. Bctyn 1o ananizy
[TocnigoBHOCTI Ta iX rpaHuui. BiactuBocTi 301KHUX NOCTIAOBHOCTEN. [CHYBaHHS rpaHHIll MOHOTOHHOT
nocaioBHocTi. Yncno e. I'pannus ¢yHkuii oaHiel 3MiHHOI B Touli. OCHOBHI T€OpeMH MPO TI'paHMIlI
(apuMeTnyHI BIaCTUBOCTI, FPaHUL MPOMDKHOI pyHKLIT). ['pannis ¢pyHKIT Ha HeckiHUeHHOCTI. [lepia
Ta Jipyra BU3HauHi rpanuili. HeckiHueHHO Mai Ta HeCKiHYeHHO Beuki pyHkiii. HemepepBHicTb (yHKIIIT
B Toumi. [lii Hajg HemepepBHUMM (GyHKIIssMU. HenepepBHICTH ckianeHol Ta oOepHEHO! (yHKIII.
BrnactuBocti ¢yHKIiH, HenepepBHUX Ha Bipi3Ky. Touku po3puBy. AcUMNTOTH KpuBUX. HenepepBHicTh
OCHOBHUX €JIEMEHTApHUX (DYHKIIIH.
Po3nin 4. IludepenuianbHe YHCICHHS.
[Toxigna. 3agadi, siKi MPUBOJATH IO TMOHATTS MOXIMHOT (TIPO JOTHYHY J0 KPHUBOi, MUTTEBY IIBHUJIKICTH,
miHiiHy ryctuny). IloximHa ¢yHkuii onuiei 3MiHHOI B ToOulli, i TreOMETpUYHMH, MEXaHIYHUI Ta
eKoHoMiuHui 3MmicT. [lpupicT Ta HenepepBHIiCTh QyHKIIT, sika Mae noxinny. IloxigHa cymu, noOyTKy Ta
yacTku. [Toxinni enementapuux ¢ynkiiil. [ToxigHa cknaaenoi Ta obepaenoi pyHkuii. Tabnuisd moxigHux.
HudepenuiioBHicTs ¢pyHki. Judepeniian Ta Horo reoMeTpuYHUM 1 MEXaHIYHUN 3MICT. 3aCTOCYBaHHS
mudepeniaga B HaOmMDKeHUX oO4YMCIeHHSX. JnpepeHiitoBaHHs mapaMeTpUYHO Ta HESIBHO 3aJaHUX
¢bynkuii. [loxinHi BUmMX MOpsakiB. MexaHiuHUN 3MICT Jpyroi mnoxiaHoi. JudepeHmianu BUIIMX
nopsakiB. @opmyna Teitnopa. O6uncieHHs HAOIMKEHUX 3HaueHb (PYHKIT 3a JOMOMOro (HhopMysH
Teitnopa. Teopemu @Depma, Pomms, Jlarpamxka, Komri. IlpaBuno Jlomitams. YmoBM cranmocTti Ta
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MOHOTOHHOCTI (yHKIIIi ofHiel 3MiHHOI. Excrpemymu (yHkiii omniei 3minHoi. HeoOxigHa 1 moctaTHs
YMOBH €KCTpeMyMy. Binmrykanus HaiOUIbIIOT0 1 HaltMeHIIOro 3HauYeHb (PyHKIIT Ha BiApi3Ky. OMyKiicTh
KpUBOi Ta TOUKHU nieperuny. [loBHe mociimkenas GyHKIIT oHIeT 3MiHHOT Ta OOy 10Ba 11 Tpadika.
Po3zaiiu 5. InTerpanbHe 4YucJIeHHS
HeBuznauenutii interpan. [leppicHa pynkiis. O3HaueHHS HEBU3HAYEHOTO IHTErpajia Ta HOTO BIIACTUBOCTI.
Tabmuus inTerpaniB. 3aMiHa 3MIHHUX Ta IHTETPyBaHHS 3a YaCTHHAMHU. [HTErpyBaHHS pamioHaJIBHUX
¢dbynakmi. Pamionanmizyrodi mijfcTaHOBKH. BusHaueHuid iHTerpan. 3amgadvi, SKi TPUBOASTH 10 TMOHSTTS
BH3HAYEHOTO iHTerpana. O3Ha4eHHs1 BU3HAUYEHOTO iHTerpaia, 1oro reoMeTpHYHHIA 3MICT Ta BIaCTUBOCTI.
JudepeHiiroBaHHs iHTETpaia 3a BEpXHbOI Mexero. Dopmyna HeroTona-JlelOnina. 3amiHa 3MiHHOI Y
BH3HAUYCHOMY iHTerpami. laTerpyBaHHs 3a yactmHamu. HaOnvbkeHi METOAHM OOYMCICHHS BU3HAYCHHX
iHTerpaniB (Gopmynu NMpsSAMOKYTHHUKIB, Tparemiil Ta mapaboi). 3acToCyBaHHs BH3HAYEHOTO 1HTETpaia
(o6uucnenHs o, 00’ eMiB, TOBXUH AYT, i3NYHUX BeanunH). HeBnacHi iHTerpany.
Po3npia 6. Paan
YucnoBuit psa. YacTuHHI CymMH psaay. 30DKHICTb, cymMa 1 JHUIIOK psay. ['eomeTpuyna mporpecis.
lapmoniunuii psin. 3Hakoctanuid psa. HeoOxigHa 1 mocTaTHsS yMoBa 301KHOCTI 3HAKOCTAJIOTO DSIY.
OsHaku 301kHOCTI 3HaKocTanuXx psniB (lamambepa, Ko, iHTerpansHa o3Haka). AOCOMIOTHA Ta YMOBHA
30ikHICTh. DyHKIIOHANBHUN psia. Ob6nacte 301kHOCTI (yHKIIOHANBHOTO psny. CreneHeBUH psi.
IarepBan Ta pamiyc 301)KHOCTI CTETICHEBOTO PsINY.
Po3ain 7. IndepennianbHi piBHAHHS
3anmavi, sAKi TPUBOAATH A0 TMOHATTA audepeHianbHOro piBHAHHA. O3Ha4YeHHS AMQEPEHIIATBHOTO
piBHSHHS Ta Horo po3B’s3ky. llopsimox piBHsHHA. udepeHuianpHe piBHAHHS 1-TO TOPSAKY, IO
po3B’si3yeTbes  BimHOCHO moxigHoi. 3amaya Komii. Teopema icHyBaHHS Ta OJHO3HAYHOCTI
(popmyiroBaHHs). 3aradbHUIA Ta YACTKOBHA PO3B’SI30K PiBHIHHA. J{esKi TN qudepeHIIiaTbHIX PIBHIHD
1-ro mopsaky (3 po3AUIEHMMH 3MIHHUMH, OIHOPIAHI, JiHIMHI Ta iH.). P03B’sA3yBaHHs JiHIMHUX
mrQepeHIiaTbHuX PIBHSIHD 2-TO TOPSIKY 3 MOCTIHHUME KoedimieHTaMu (OTHOPIAHUX Ta HEOTHOPITHUX
3 MPaBOIO YaCTHUHOIO CIIEI1aJIbHOTO BULY).
OpieHTOBHA TEMaTHKA NMPAKTUYHUX 3aHATH

Martpwuili i BU3SHAYHUKH.

Cuctemu NiHIRHUX PIBHSHB.

EnemenTn BeKTOpHOI anredpu.

JIiHi{ Ha MJIOLIMHI.

JIiHi1 Ta MOBEPXH1 y MPOCTOPI.

Muosxunu 1 aii Hajg HuMu. OyHKIIT OAHIET 3MIHHOT Ta IXHI BIACTHBOCTI.
UucioBi mociJOBHOCTI Ta iXHI TPAHMIII.

I'pannnusg ¢pynkuii. HemepepBHICTb.

[ToxiaHi1 1 AudepenIiany nepuoro NopsaKy.

0. [ToxigHi BUIIMX TOPSIKIB.

11. OcHoBHI TeopemH IU(DepeHITIaIbHOTO YUCIEHHS Ta X 3aCTOCYBaHHS.
12. IlepBicHa 1 HEBU3HAYEHUH 1HTETrpaJl.

13. BusnadeHwmii iHTErpal.

14. 3acTocyBaHHs BU3HAYEHOTO 1HTErpasa.

15. HemnacHi iHTerpanm.

16. IudepenuianbHe ynciaeHHs GyHKILINH 6araTboX 3MiHHUX.

17. Yucnosi psiaun.

18. Crenenesi psau.

19. IudepennianpHi piBHSIHHS 1-TO TOPSIIKY.

20. JIiniiiHi qudepenniaabHi piBHAHHS 2-TO TOPSAKY.

BOooNooa~WONE



5.Micue npoBeeHHs 3aHATH (JIOKAWifA), TEXHiYHe il MporpaMHe 3a0e3ne4YeHH s
(o6s1aTHAHHS):
ayn. 106 6iomoro-mpupogHudoro GpakynbTeTy, AOIIKa, Kpewaa.

6.CucremMa OLiHIOBAHHS

3aCBOEHHS CTYJCHTaMH TEOPETUYHOIO 1 MPAKTUYHOIO Marepially 3 JUCHUILIIHK TePeBipSIeThCS
KOHTPOJBHMUMH  pOOOTaMM, IHAMBIIyaJbHHUMH HABYAIBHO-JOCIHIAHUMHU  3aBJAHHAMH, 3AJIIKOM.
[TepenbaueHo BUKOHAHHS 1HAWBITYAIbHUX 3aBAaHb 3 YCIX PO3/IiJIiB HABUYAJIBHOI JUCITUTLTIHH.

Pozmoain 100 GamiB Mixk BUgaMu pooiT:

Cemecrtp - |
Posiin 1-4 Fosatn 57
KonTponbaa podorta 40 40
[HuBinyaIbHE HABYATLHO- 10 10
JOCHIHE 3aBAAHHS
3aiik +
CyMa ( Srmml ) 100

CemecTtpoBa MiJICYMKOBA OIIIHKAa BU3HAYAETHCS K cyma OaiiB 3 yCixX BHIB HaBYaIbHOI poOOoTH. OmiHKa
BHUCTABJIAETLCA 3a IIKaJaMM OLIIHIOBAaHHSA: ¢TOOaIbHOI0, HamioHanbHOK 1 EKTC. 3amik 3a TamonoM Ne2 i
nepe KOMICi€o MPOBOJAUTHCS B TUCHMOBIH (POPMI 3 OIIHIOBAHHSM 32 CTOOAIBHOIO IITKAJIOHO.

O1iHOBaHHA 3M1HCHIOETHCS 3a MIKAJaMH OLIIHIOBAHHS: CTOOAILHON0, HallioHaapHo!0 1 EKTC.

A (90 — 100) — ominka «BiIMiHHO» — «5» (8iOMiHHe BUKOHAHHA JUUe 3 HE3HAYHOW KIIbKICMIO
NOMUIOK): OTPUMYE 3100yBaY, KM BUSBUB IMTMOOKI 3HAHHS HABYAILHOTO MaTepiaiy, MOBHO BiATBOPIOE
MpOrpaMHUN MaTepian, [0 MICTUThCS B OCHOBHUX 1 JOJAaTKOBUX PEKOMEHJOBAHUX JITEPATypHUX
JpKepernax; BMie (GOopMyITIOBaTH 3ajauy, sika po3IJIsSAaeThCsl; BU3HAYATH METY 1 3aBJIaHHS JIOCI1PKEHHS;
CKJIaJIaTH TIJIaH PO3B’sI3aHHS 1 BHOCUTH JI0 HHOT'O 3MIHHU; OyJyBaTH OJIHY a00 JIeKUJIbKa poOOYMX TinoTes3
JIOCIIJIKEHHs TIEBHOI 3ajayi; OMMCAaTH METOAM 1 METOAMKY JIOCIIIKEHHs; BUKOPUCTOBYBATH aHAJIOTIi;
BUKOPHUCTOBYBATH TOIEPE/HI 3HAHHS, K1 HEOOXITHI JJi1 PO3B’sI3aHHS JaHOI 3a/ladi; BCTAHOBJIIOBATU
3B’A3KHM 3 IHIIMMM HABYAIBHUMH AMCLUUIUIIHAMH; UTIOCTPYBAaTH TEOPETHYHI MOJIOKEHHS KOHKPETHUMHU
MPUKIIAAMH; IyI0OBO BOJIOJIIE TEOPETHYHHM 1 MPAKTUYHUM anapaToM BUIIIOT MATEMATHKH.
3Ha€: BIACTUBOCTI MaTpHllb, BU3HAYHMKIB, BEKTOPIB, KPHUBHUX APYrOro MOPsAKY, MOBEPXOHb JIPYyroro
MOPSAAKY; PI3HOMAHITHI PIBHSHHS HPSMOi Ha IUIOLIMHI 1 B MPOCTOpI; PIBHAHHS IUIOLIUHH; BJIACTUBOCTI
IpaHUIb TOCIIAOBHOCTEH Ta (PYHKIIH; BIACTUBOCTI HemepepBHUX (PyHKLIN; qudepeHIiaTbHe YHCICHHS
¢GyHKLIM; Teopito 1HTerpaja PimaHa; MOHATTS YHUCIOBOTO, CTENEHEBOro, (YHKIIOHAIBLHOTO pSAY;
BJIACTHBOCTI AU epeHIiabHUX PIBHAHb Ta METO/IU IX PO3B’A3yBaHHS.

Bwmie: BomoiTi MeTO1aMU JTIHIMHOT, BEKTOPHOI aJIreOpH Ta aHATIITUYHOT T€OMETPii; 3aCTOCOBYBATH METOIN
MaTeMaTUYHOTO aHaMi3y /Ui JOCTIKeHHs (DYHKIIIHM ofHi€T Ta 6aratbox AiCHUX 3MIHHHX; 3aCTOCOBYBATH
nudepeHIiagbHe YHcaeHHs (QYHKIM 0/1HI€T 3MIHHOT, BU3HAYEHUH 1HTErpai Ta JudepeHiaibHl pIBHIHHS.
BukonaB yci BUIM HaBUaIbHOI poOOTH.

B (82 — 89) — ominka «x00pe» — «d» (suwye cepednvboeo pieHs 3 KiIbKOMA NOMUIKAMIL): OTPUMYE
3100yBady, SIKUI BUSABUB INIMOOK] 3HAHHS HABUAJILHOTO MaTepiaiy, IOBHO BiATBOPIOE IPOrpaMHUi MaTepial,
0 MICTUTBCS B OCHOBHHX 1 JIOJIATKOBUX PEKOMEHJOBAHMX JITEPATypHUX JDKEpesax, MpoTe IOIMYCKaE
HE3HaYH1 HETOYHOCTI B iX iHTepIIpeTalii; BMie (OpMYITIOBATH 3a/1a4y, SIKa pO3IIISIA€ThCS; BU3HAYATH METY
1 3aBJIaHHS JTOCHIKEHHS, CKJIaJIaT! TIJIaH PO3B’si3aHHS 1 BHOCUTH JI0 HROTO 3MiHM, OyayBaTu OAHY abo
JeKiIbKa poOOYMX TiMOTe3 JOCHTIKEHHs NMEeBHOI 3a/adi; OMUCATH METOAU 1 METOAUKY TOCIIIKEHHS;
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BHKOPHCTOBYBATH aHAJIOT1i; BUKOPHUCTOBYBATH MOTIEPE/IHI 3HAHHS, K1 HEOOX1H1 /ISl pO3B’sI3aHHS JaHOT
3a/1a4i; BCTAHOBIIOBATH 3B’S3KM 3 IHIIMMHM HABYAIBHUMH JUCIUILUTIHAMU; LTIOCTPYBATH TEOPETHYHI
TTOJIOXKEHHS KOHKPETHUMH TIPUKIIaIaMH; TI00pe BOJIOJIIE€ TEOPETUYHUM 1 MPAKTUIHUM MaTepiajioM 3 BUIIO]
MaTeMaTuKu.

3Ha€: BIACTUBOCTI MAaTpHIlb, BU3HAYHHKIB, BEKTOPIB, KPUBHUX IPYroro MOPSIKY, MOBEPXOHb IPYroro
MOPSIZIKY; PI3HOMAaHITHI PIBHSHHS HPSAMOI Ha IUIOUIMHI 1 B MPOCTOPI; PIBHSHHS IUIOLIMHU; BIACTUBOCTI
rpaHyIlb MOCHITOBHOCTEH Ta (DYHKIIIH; BIaCTUBOCTI HemepepBHUX (YHKIIM; nudepeHialbie YUCICHHS
¢byHkuiii; Teopito iHTerpaga PiMaHa; MOHATTA YHCIOBOTO, CTEMEHEBOTrO, (PYHKIIOHAJIBHOTO psaY;
BJIACTHBOCTI AW(EPEHIiaJIbHUX PIBHSAHB Ta METO/IM iX PO3B’I3yBaHHSI.

Bwmie: BonoiTi MeTOAaMU JIiHIKHOT, BEKTOPHOT aJIreOpH Ta aHATITUYHOT T€OMETPil; 3aCTOCOBYBATH METOIU
MaTEeMaTHYHOTO aHATI3Y JUTsl TOCHIKEHHs (YHKIIIH O/lHI€T Ta 6araThOX JIMCHUX 3MIHHHX; 3aCTOCOBYBaTH
mudepeHIiagbHe YucIeHHs QYHKIIH o1Hi€T 3MIHHOT, BU3HAYCHUH iHTeTpai Ta AudepeHIiaabHi PiBHIHHS.
BukonaB yci Buau HaBYaIbHOI POOOTH.

C (75 — 81) — ouinka «106pe» — «4» (6 yinomy npasuibHe BUKOHAHHSL 3 NEGHOIO KLILKICHIO CYMMEBUX
NOMUIOK). OTPUMYE 3700yBay, SIKMi BHSBUB MilHI 3HAaHHS HaBYaJbHOIO Marepiany, BiATBOPIOE
NpOrpaMHUN MaTepiaji, MO0 MICTUTBCS B OCHOBHUX 1 JOJAaTKOBHX PEKOMEHJOBAHUX JITepaTypHHUX
JUKEpeNax, aje JIomycKae MEeBHI (cyTTeBl) HETOYHOCTI; BMi€ (I)OpMyJHOBaTH 3a/aqy, sKa pO3TIISIA€ThCS;
BHU3HAYAaTH METY 1 3aBJaHHS JOCIIKEHHS; CKIIQJaTH IUIAaH PO3B’S3aHHA 1 BHOCHUTH JI0 HBOTO 3MiHH;
OyamyBaTu 0JHY a00 JeKiJibka poOOUYHNX TilOTE3 AOCIHIHKEHHS MEBHOT 3aa4i; OIMCATH METOH | METOJTUKY
JOCTIPKEHHS; BUKOPUCTOBYBATH AHAJIOTIi; BUKOPHCTOBYBATH MOMEpPEAHI 3HAHHS, SKI HEOOXiJHI A
PO3B’S3aHHS J1aHOi 3a/avi; BCTAHOBIIOBATH 3B’S3KM 3 IHIIMMH HaBYAJIbHUMHU TUCHUIUTIHAMH Ta 3
HIKITBHUM KypCOM MAaTeMAaTHUKH; UTIOCTPYBaTH TEOPETHYHI IMOJIOKEHHS KOHKPETHUMHU MPHUKIIAJaMHU;
TE€OMETPUYHO TIYMAa4YUTH TE€BHI aJTOPUTMIUHI MOHATTS; 00pEe BOJOMIE€ TEOPETHYHHM i MPAKTUYHUM
MaTepialioM 3 BUIIOi MAaTEeMaTHKH.
3Ha€: BIACTHBOCTI MaTpUIlb, BU3HAYHUKIB, BEKTOPIB, KPUBHX IPYroro IMOPSAKY, HOBEPXOHb APYrOro
MOPSAKY; PI3HOMAHITHI PIBHSHHS MPSMOi Ha IUIOLIMHI 1 B MPOCTOpi; PIBHAHHS IUIOLIWHH; BIACTUBOCTI
TpaHUIb TOCIIAOBHOCTEH Ta (PYHKIIIH; BIACTUBOCTI HemepepBHUX (PYHKIIN; qudepeHiiaTbHe YHCICHHS
¢byHKI; Teopito iHTerpaia PimaHa; MOHSTTS YHCIOBOTO, CTENEHEBOrO, (YHKIIOHAIBLHOTO pSAY;
BJIACTHBOCTI AM(epeHIialbHUX PIBHSHB Ta METO/IU IX PO3B’A3yBaHHSI.

Bwmie: BooiTi MeTo1aMu NiHIIHOT, BEKTOPHOT anre0py Ta aHaTITUYHOI TeOMETpii; 3aCTOCOBYBaTH METOIU
MaTeMaTUYHOr0 aHaMi3y Ui JOCHTIKeHHs (QYHKIIH o/1HI€T Ta 0araTbox AIMCHUX 3MIHHUX; 3aCTOCOBYBATH
nudepeHIiagbHe YUCIeHHS QYHKIIH 0/1Hi€T 3MIHHOT, BU3HAYEHUH 1HTerpan Ta AudepeHIiaabHi PiBHAHHSL.
BukonaB yci BUIM HaBUAIBHOT pOOOTH.

D (67 — 74) — ouinka «3a10BiIbHO» — «3» (Henozaro, ane 3i 3HAUHOIO KIIBKICMIO HEOOIKIE): OTPUMYE
3100yBay, KM BUSBUB HEJOCTAaTHHO MIIHI 3HAHHS HABYAJILHOIO Marepiayly, 3 MEBHUMHU TPYJHOIIAMU
BIITBOPIOE TIPOTPAaMHMUN MaTepiaji, PiAKO 3BEPTAETHCS 10 MaTepiaiiB, IO MICTIATHCS B OCHOBHMX 1
JOaTKOBUX PEKOMEHJIOBAaHUX JITEPAaTYpHHUX JDKepeniax; HE JIOCTATHBO OPIEHTYETHCS B TEOPETHUHHX
MUTaHHAX JAHOTO KypCy; YMi€ BU3HAuaTH METY 1 3aBJIaHHs JOCHIKEHHS; CKJIaJaTH IUIaH pO3B’sI3aHHA 1
BHOCHUTH JI0 HBOTO 3MiHH; Oy/1yBaTH OAHY a0o0 JeKuIbka poOOUYMX TinoTe3 JOCIIKEHHS MEeBHOI 3a/1adi;
HE/I0CTaTHBO TITHOOKO OPIEHTYETHCS B TEOPETUUHHUX MUTAHHAX BUILOI MATEMATUKHU Ta BMi€ 3aCTOCOBYBATH
X 10 po3B’s3aHHS MPAKTUYHUX 33714 3 ISTKUMH TOMUIIKaMH; BUKOHAB YC1 BUM HABYAJILHOI POOOTH.

E (60 — 66) — ominka «3a10BiibHO» — «3» (BUKOHAHHA 3A0080NLHAEC MIHIMANILHUM KPUMEDIIM):
OTpUMYE€ 37100yBay, KU BUSIBUB CJIa0K1 3HAHHS HABYAJIILHOTO MaTepiaiy, BaXKO BiITBOPIOE IPOrPaMHUI
Marepiai, 30BCIM He CIIUPAETHCS Ha MaTepiaiy, 10 MICTATHCSA B OCHOBHHMX 1 JIOIATKOBUX PEKOMEHIOBAaHUX
JTEpaTypHUX JDKepenax; ciaabo OpIEHTYETbCS B TMHUTAHHSAX BHINOI MAaTEMAaTHKH, JOMYCKAE CYTTEBI
HETOYHOCTI; PIJIKO CIIUPAETHCS HA PaHille OTPUMaH1 3HaHHS; 32 CTOPOHHBOI JJOMIOMOTI'Y 3/1aT€H 3aCTOCYBATH
TEOPETUYHI MMOJIOKEHHS 10 PO3B’I3aHHS MPAKTUUHUX 337[a4; BUKOHAB OLIBILICTH 13 3aIPOIIOHOBAHUX BHU/IIB
HaBYaJIbHOI pOOOTH.

FX (35 — 59) — omiHka «He3ad0BULILHO» — «2» (3 MOdCIUBICMIO NOBMOPHO2O CKAAOAHHS):
BUCTAaBJISIETbCA 3700yBaueBl BHUINOI OCBITH, SKWH BHUSBUB HE3HAHHS 3HAYHOI YaCTUHHM HAaBYAJIBHOTO
MaTtepiaiy, JOIycKae ICTOTHI MOMWJIKHA Y BIJMOBIAAX Ha 3allUTaHHS, HE BMI€ 3aCTOCYBATH TEOPETHUYHI
MOJIOKEHHSI TMiJI 4ac PO3B’S3aHHS NMPAKTUYHUX 3a]ad, HEe CIMPAETbCS Ha Marepiand, II0 MICTATHCSA B



OCHOBHHX 1 JTOJJATKOBHX PEKOMCHIOBAHHX JITEPATYpPHUX JDKEpENax; HEe OPIEHTYETbCS B TEOPETUIHUX
MUTAaHHIX TAHOTO KypCy; HE MOXKE 3aCTOCYBATH paHilie HaOyTi 3HAHHS MiJ] Yac PO3B’3aHHSL.

F (1 - 34) - omiHka «He3amOBIILHO» — «2» (3 0008’513K06UM  NOBMOPHUM
KYpCOM): BUCTABIISIETbCS 37100yBaueBi, SKUA 30BCIM HE BOJIOI€ MPOTPaMHUM MaTepiajioM, IO YCKIIAJIHIOE
OpIEHTAIIIIO B TEOPETUKO-METOAOIOTTYHHX 3acaiax OpraHizallii IpakKTHYHOTO JTOCIIHKEHHS Ta MOYKIIMBOCT1
HOro MpOBe/ICHHS; HEe BUKOHAB YCiX BUJIIB HABYAJIHHOT POOOTH.

7.1TuTaHHS 10 eK3aMEeHYy.

Cucremu JiHIMHEX anreOpaiyauXx piBHIHBb. Dopmynu Kpamepa. BuzHaunnku. OOuncieHHs BU3HAYHHUKIB
JOBUIBHOTO MOPSIKY. BiactuBocTi Bu3HauHUKiB. MiHOp Ta anredpaiune nonoBHeHHs. Martpumi. JliHiiH1
aii Haj MmartpuusaMu. MHoxeHHs Marpulb. HynpoBa Ta oxmHuuHa Matpuui. OOGepHeHa MaTpulls.
Bupomxkeni cucremu. Po3B’si3yBaHHS cHCTEM JiHIHHUX anreOpaidyHUX PiBHSHb MAaTPUYHUM METOIOM.
Po3B’s13yBaHHs cucTeM JIIHIMHUX anreOpaidHuX piBHSAHB MeToa0M ["aycca.

BekTtop. Ipoekmist BekTopa Ha Bick. Koopaunatu BekTopa. JloBxkuHa BekTopa. [lii Ham BekTopamMu B
reoMeTpuyHii Ta koopauHaTHIM (opmax. Komineapni Ta komruianapHi BekTopHu. CkanspHuil 100yTOK
JIBOX BEKTOPIB Ta ioro ¢izmunmii 3mict. Kyt Mixk BekTopamu. OpTOroHanbHiCTh BEKTOPiB. BekTopHuit
IOOYTOK NTIBOX BEKTOpIB Ta Horo BimacTuBOCTi. OOumcienHs tuiom ¢iryp. Mimanuii 100yTOK TPHOX
BEKTOPIB Ta oro BiracTuBocTi. O0UKCIeHHs 00’ €MIB TilI.

[Ipsima wa muromuHi. PiBHAHHSA TpAMOI, MO NMPOXOAWTH Yepe3 JaHy TOUYKY MEPHEHAUKYISIPHO abo
napajeiabHO J0 JAHOTO BEKTOpa. 3arajibHe pIBHSAHHS NpsAMOi Ta #oro apocnimpkeHHs. PisHi gopmu
piBHsSHHS nipsaMoi. HaiirpocTimi 3axavi Ha npsMy (B3a€MHE pO3MIIIEHHS JBOX MPSIMHUX, KyT MK IBOMa
MPSIMUMH, BIICTaHb BiJ TOYKH A0 mpsimoi). Kpusi 2-ro mopsaky (kojo, emimnc, rinep6omna, mapaboma).
[TnomuHa. PiBHSAHHS TUIOMKHY, IO TPOXOAUTH Yepe3 TaHy TOUKY MEPIEeHANKYISIPHO 10 JAHOTO BEKTOPA.
3aranpHe piBHAHHA IulomuHM. Kyr MDK JBOMa IUIOIMHAMH. YMOBHM IapajeilbHOCTI Ta
MEPIEHANKYISIPHOCT] TWIOMMH. Binctanp Bix Touku a0 1uiomuHu. [Ipsima B mpoctopi. Pi3Hi dopmu
PIBHSAHHS IIPsIMOT B IpocTopi. B3aeMHe po3MillieHHs NPsMOi Ta IJIOIIMHY.

[TocnimoBHOCTI Ta iX rpaxumi. BiractuBocTi 301KHUX MOCTiAOBHOCTEH. [CHYBaHHS TpaHUIll MOHOTOHHOT
nociioBHoOcTi. Yncno e. I'pannus ¢yHkuii ogHiel 3MiHHOI B Touli. OCHOBHI T€OpPEMH MPO TI'paHUII
(apuMeTnyHI BIaCTUBOCTI, FPaHUL MPOMDKHOI pyHKLIT). ['pannns ¢pyHKIT Ha HeckiHYeHHOCTI. [lepia
Ta JIpyra BU3HauHi rpanuili. HeckiHueHHO Mai Ta HeCKiHYeHHO Beuki pyHkIii. HemepepBHicTb (yHKIIIT
B Ttoumi. [lii Hajg HemepepBHUMM (¢yHKIIssMU. HemepepBHICTh ckianeHoi Ta OOepHEHO1 (YHKII.
BrnactuBocti ¢yHKIiH, HenepepBHUX Ha Bipi3Ky. Touku po3puBy. AcuMnToTH KpuBuX. HenepepBHicTh
OCHOBHUX €JIEMEHTApHUX (DYHKIIIH.

[Toximna. 3agaui, SKi MPUBOASTH 10 MOHATTS MOXiAHOI (PO AOTUYHY A0 KPUBOI, MHUTTEBY IBHUJIKICTb,
niHIAHY ryctuny). IloxigHa ¢yHKOii onHIET 3MIHHOI B TOYLI, ii I€OMETPUYHUHN, MEXaHIYHMHA Ta
exoHoMiuHuil 3MicT. [Ipupict Ta HenepepBHicTh (PYHKII, sika Mae noxinny. [loxigHa cymu, 100yTKy Ta
yactku. [Toxiani enementapuux ¢pyHkuii. [ToxigHa cknanenoi Ta ooepHenoi GyHkiii. TaOauis noxigHux.
HudepenuiiioBHicTh ¢pyHKUiN. Judepenmian Ta Horo reoMeTpuuHUi 1 MEXaHIYHUN 3MICT. 3aCTOCYBaHHS
nudepeHiiana B HaOmMkeHuX oOuucieHHsAX. JudepeHIitoBaHHd mapaMeTpUyHO Ta HESIBHO 3aJaHMX
¢ynkuiid. [ToxigHi Bummx nopsakiB. MexaHiuHuil 3MicT apyroi moxianoi. JudepeHuiaau BUIIKX
nopsiakiB. @opmyna Teimopa. O6uncneHHs HaOMMKEHUX 3HA4YeHb (YHKINI 3a JOMOMOTOI (hOpMYIH
Teiinopa. Teopemu @Pepma, Pomns, Jlarpamxka, Komri. IlpaBuno Jlomitans. YMoBu cranocti Ta
MOHOTOHHOCTI (QyHKIII oaHiel 3mMiHHOI. EkcTpemymu ¢yHkuii ogHiel 3miHHOi. HeoOxinHa 1 mocraTHs
YMOBH €KCTpeMyMy. Binnrykanus HaiOUIbIIOrO 1 HaliMeHIIoro 3HaueHb (PyHKIIIT Ha Biapi3Ky. OmyKiicTh
KpHUBO1 Ta TOUkH neperuny. [loBHe nocnimxenHs QpyHkuii oaHiel 3MiHHOI Ta moOy/0Ba ii rpadika.
HeBuznauenwuii interpain. [lepsicHa ¢ynkiis. O3HaueHHS HEBU3HAYEHOTO iHTErpaa Ta HOro BIACTUBOCTI.
TaOnuis iHTerpamiB. 3aMiHa 3MIHHUX Ta IHTETpyBaHHS 3a YacTWUHaMHU. [HTerpyBaHHS pallilOHAIbHUX
¢byskii. Pamionamizyrodi mifcTaHOBKH. BusHaueHuWil iHTerpan. 3amadyi, sKi MPUBOASTH 1O TOHSATTS
BHU3HAUEHOTo iHTerpanga. O3HaueHHs! BU3BHAYEHOI0 1HTerpasa, 1oro reoMeTpuyHui 3MICT Ta BIACTHUBOCTI.
JudepenuioBanHs iHTerpaja 3a BepXxHbOI Mexero. @opmyna Heiotona-JleliOnina. 3amiHa 3MiHHOI y
BH3HAYCHOMY 1HTerpaii. [HTerpyBanHs 3a yactuHamu. HaOmwxeHi MeTOau OOYMCIIEHHS BHU3HAUYCHHUX
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iHTerpaniB (popmynu MpSIMOKYTHHUKIB, Tparemii Ta mapadoi). 3acToCyBaHHS BH3HAYEHOTO 1HTETpaia
(o6uucnenHs mionl, 00’ eMiB, TOBXUH AYT, PI3UNYHUX BeauunH). HeBnacHi iHTerpany.

UucnoBuit psa. YactuHHI cymMu psay. 301KHICTh, CyMa 1 JIMIIOK psay. ['eoMeTpudHa Mporpecis.
apmoniunuii psin. 3Hakoctanuii psn. HeoOximHa i moctaTHs ymMoBa 301KHOCTI 3HAKOCTAJOrO Psy.
O3naku 301kHOCTI 3HaKOCTaMX pAdiB (Jamambepa, Komri, iHTerpaibHa o3Haka). AGCOIIOTHA Ta YMOBHA
30ikHICTh. DyHKIIOHATEHUN psia. OOmacte 301kHOCTI (YyHKIIOHATBEHOTO psnxy. CrTeneHeBUH psi.
[aTepBait Ta paaiyc 301KHOCTI CTENIEHEBOTO PSTY.

3amaui, sKi OPUBOJAATH 1O TMOHATTA AudepeHuianbHOro piBHAHHA. O3HaueHHS Au(EepeHIiaIbHOTO
piBHSHHS Ta #Woro po3B’si3ky. [lopsmok piBHsHHS. JudepeHmiasbHe piBHSHHSA 1-ro MOPSAKY, IO
pO3B’s3yeTbes  BiHOCHO moximHoi. 3amaua  Komi. Teopema icHyBaHHS Ta  OJHO3HAYHOCTI
(bopmynroBaHHS). 3araabHUNA Ta YACTKOBHM PO3B 30K PiBHIAHHA. J{eski Turu qudepeHIiaabHuX PiBHSIHB
1-ro mopsaky (3 po3AUIEHUMHM 3MIHHMMHM, OJHOPIAHI, JiHIAHI Ta iH.). PO3B’s3yBaHHS MiHIHHUX
nudepeHIiabHUX PIBHIHB 2-TO MOPSAKY 3 TOCTIHHUMU KoedillieHTaMu (OQHOPITHUX Ta HEOTHOPITHUX
3 MMPABOKO YaCTHUHOIO CIICI1aIbHOTO BUIY).

8.IMosiTKA IUCHUILTIHN:
— IomiTHKa MO0 akaeMi4HOT TOOPOUYSCHOCTI: CIIMCYBAHHS ITiJ] YaC KOHTPOJBHUX POOIT Ta 3aTiKiB
3a00poHEHI (B T.4. i3 BAKOPUCTAHHSAM MOOLIBHUX JIEBACIB).
— IomiTrka 1010 BiIBI{yBaHHS: BiJIBI{yBaHHS 3aHAThH € 000B’I3KOBUM. 3a 00’ €KTUBHUX MTPHYUH
(Hampukman, XxBopo0da, y4acTh y mporpami akageMivHol MOOITbHOCTI UM KOH(EpEeHIIii, Mi>kHapoaHe
CTa)XyBaHHsI TOIIIO) HABYAHHS MOKE BiIOyBaTHUCh iHAWBIAyaTbHO (B OH-TAalH ()OpMi 3a TIOTOJKEHHSIM 13
nexkanoM (akynbrery). HapuanHs 3100yBadiB BUIIOT OCBITH TaKOX 31HCHIOETHCS B OHJIAWH PEXUMI Ha
mwiatgopmi Zoom.
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