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BCTYII
AHoTaIis

OcBiTHROIO  Tporpamoro  “Bumia Marematuka-1”  miaroroBku  OakajiaBpiB
nepeadayeHo HaOyTTS CTyJEeHTaMH 3HaHb Ta BMIHb 3 JIIHIMHOI ¥ BEKTOpPHOI anreopwu,
aHAITUYHOI TeoMmeTpii Ta Iu(epeHIiaTbHOTO YHUCICHHS Ha pPiBHI, HEOOXITHOMY s
BUPIIICHHS 3aBJIaHb aHaJi3y, MOJICTIOBAHHS Ta PO3B’SA3aHHS NPUKIAJIHUX 1HKECHEPHHUX
3a/ay.

[Iporpama mnepenbavyae CTBOPEHHSI CYKYMHOCTI TEOPETHUYHUX 3HAHB 1 MPAKTUYHUX
HaBUYOK 3 OCHOB MaT€MaTHYHOTO amapary, o 3a0e3MnevyloTh KOMIUIEKCHE 3aCTOCYBaHHS
HAOYTUX KOMIIETCHIII JUIsi TOMANBIIOT0 PO3B’S3aHHS MPUKIATHUX  3amad 3
iH(dopmaIiiHux TexHosnorii. Bona cnpsimoBaHa Ha (pOpMyBaHHS y CTYJICHTIB CHCTEMHHUX
3HaHb, 3a0e3Meuye LUIeCIPSIMOBaHyY pOOOTY HaJl BUBYEHHSM MATEMaTUYHOI JITEpATypH,
AKTUBHOI pOOOTH Ha JIEKIISX 1 MPAKTUYHUX 3aHATTAX, CAMOCTIITHOI pOOOTH Ta BUKOHAHHS
1HIMBIAyaJIbHUX 3aBJIaHb.

HNucuummina  “Buma  mareMaruka-1”  HOCUTh  MUKAUCUUIUIIHADHUM — Ta
MYJIBTUIMCIUITIHAPHANA XapakTep B Mexax peanizamii 3aBganb STEM-naBuanHs B
TeXHIYHOMY yHiBepcuTeTi. BoHa € 1HTErpoBaHOWO 3 TaKUMH OOOB’SI3KOBUMU
IucIuIUIiHaMu, sk «Buma wMarematnka-2», «Buma waremarmka-3», «®izuka-1»,
«®dizuka-2», «TeopetnyHa mexaHikay i 3abe3medye TOMABINEC 3aCBOEHHS CTYJIECHTAMU
po¢eCiHHO-OPIEHTOBAHUX JUCIIUTLIIH.

Karw4oBi cjoBa: Bula mareMmaTuka, JEKIli, MPaKTAYHI 3aHSATTSA, CaMOCTIMHI
3aHSTTSI, MOJYJIb.

Annotation

The Bachelor degree program ‘“Higher Mathematics-1” provides students with
knowledge and skills in linear and vector algebra, analytical geometry and differential
calculus at the level required to solve problems of analysis, modeling and solving applied
engineering problems.

The program involves the creation of a set of theoretical knowledge and practical
skills in the basics of mathematical apparatus, providing a comprehensive application of
the acquired competencies for further solving the applied problems of Information
Technology. It is aimed at the formation of students' system knowledge, provides
purposeful work on the study of mathematical literature, active work in lectures and
practical classes, independent work and individual tasks.

The discipline "Higher Mathematics-1" is interdisciplinary and multidisciplinary in
nature within the implementation of the tasks of STEM-education at the Technical
University. It is integrated with such compulsory disciplines as "Higher Mathematics-2",
"Higher Mathematics-3", "Physics-1", "Physics-2", "Theoretical Mechanics" and provides
further mastering by students of professionally-oriented disciplines.

Key words: Higher Mathematics, lectures, practical classes, self-contained classes,
module.



1. Onuc HaBYAJBLHOI AMCHUILTIHA

l'amy3p 3HaHb,

XapakTepuCTUKa HABYAJIbHOL

HaiimenyBanns . . . JUCUUIUIIHU
HOKASHHAKIE CHelianbHICTh (OCBITHS
nporpama), ociTHiii pisens | ACHHA Gopma | 3a0uHa popma
HABYaHHS HABYAHHS
I'any3b 3HaHB
Kinekicts kpeautiB — 4,0 O0oB's13K0Ba
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[HauBiTyasbHEe HAYKOBO- Ocaitas mporpama 30 ropx. 6 rox.

HOCHMII_{IG 3aBJTaHHA [HIKEHepist IPOrPaMHOro [TpakTu4Hi, ceMiHapChKi
) cMa 3a0e3neyeHHs 30 rox. 6 rom.

3aranpHa KUIbKICTh JlabopaTopHi

roauH - 120

TwxHEeBUX TOAUH I
JeHHOI (hOpMU HAaBYAHHS:
ayIUTOPHHUX — 4;

CaMOCTIIHO1 poOoTH
cTyaeHra — 4.

OCBITHIi1 pIBEHB:
nepmuii (0akajgaBpcbKuii)

Camocriiina po6oTa

60 ros. 108 rox.
[nuBinyanpHI 3aBIaHHS:
- TOZ.

BI/II[ KOHTPOJITO: CK3aMCH

dopma KOHTPOJIIO:
KOMOIHOBaHa




2. MeTa BUBYE€HHSI HABYAJIbHOI JUCIHHUILIiHA
MeToro BUBUEHHSI HaBYAIbHOI JTUCUUILUIIHU “Buina matematuka-1" € hpopmyBaHHS Yy
cTyAeHTiB 3riHo 31 CTaHIapToM BHUINOI OCBITU YKpaiHu, 3arTBep/keHUM Hakazom
MinictepcTBa ocBiTH 1 Hayku Ykpainu 29.10.2018 Nel 166 Takux KOMIIETEHTHOCTEH:

- IHmezpaibHa KOMNemeHmHICMb. 3IaTHICTh PO3B’SI3yBaTH CKJIAJHI CIeIiaai3oBaH1
3aBAaHHS a00 MpakTU4YHI MNpoOJEeMHU I1HXKEHEepli MNpPOorpaMHOro 3abe3neyeHHs, U0
XapaKTEePU3YIOThCS KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB, 13 3aCTOCYBAHHSIM TEOPiii
Ta METO/I1B 1HGOPMAIIIMHUX TEXHOJIOT1H;

- 3a2a1bHI KOMNEMeHMHOCMI:

KO1. 3narHicTh 0 aOCTpaKTHOTO MUCIICHHS, aHAJII3Y Ta CUHTE3Y.

KO05. 3natHicTh BUMTHCS 1 OBOJIOJIIBATH CYy9aCHUMHU 3HAHHSIMH.

K06. 3naTHicTs 10 monryky, oOpoOieHHs Ta aHami3y iHGopMaIlii 3 pi3HUX JKEpe.

3. IlepenymoBu 11l BUBYEHHS TUCIHUILTIHA
[TepemyMoBOIO AJis1 BUBYEHHSI aHOI AUCHUILIIHA € 0a30B1 3HAHHS 3 MAaTeMaTHUKH,
110 3a0€3MeuyI0ThCSl PIBHEM 3arajbHOi a00 CHeliaibHOI CepeIHbOI OCBITH.

4. OuikyBaHi pe3yJ1bTaTH HABYaHHA

BuBueHHs HaBUalbHOI AUCHUIUIIHK Mependadaec (OpMyBaHHS Ta PO3BUTOK Yy
CTYJICHTIB TAKUX PE3YJIbTAaTIB HABYAHHS:

ITPO1. AmnamizyBatu, IUIECOPSIMOBAHO INyKaTH 1 BUOMpAaTH HEOOXITHI s
BUpIIICHHS TpodeciiHMX 3aBaaHb 1H(QOpPMAIIHHO-AOBIIHUKOBI pecypcd 1 3HAHHSA 3
ypaxyBaHHSM Cy4acHUX JOCSTHEHb HAYKH 1 TEXHIKH.

ITPO5. 3natm 1 3acTOCOBYBaTH BIJAINOBIIHI MaTeMaTH4HI IOHATTS, METOIU
JIOMEHHOTO, CHCTEMHOTO 1 00 €KTHO-OPIEHTOBAHOTO aHAaNi3y Ta MaTeMaTHYHOIO
MOJIETIOBAHHS JJI1 PpO3POOKH MPOTPAMHOTO 3a0€3MEUECHHS.

5. Ilporpama HaBYAJbLHOI AUCHUILIIHU

3micToBuii Moayab 1. EneMeHTH JIIHIMHOI Ta BEKTOPHOI aJireOpy 1 aHATITUYHOI
reomeTpii.

Tema 1. Enemenmu ninitinoi aneedpu. Matpuui. Jii vag matpunsamu ([1] mn.l §2 m. 2.1,
2.2, [5] .l §1; Busznaunuk wmartpuui. Panr martpuni. EnemeHTapHi mnepeTBOpeHHs
matpuilb. O6epuena marpuns. ( [1] .l §2 1m.2.3, 2.4, [5] ra.1 §3-5). Cucremu niHIAHUX
piBusiHb. Teopema Kponekepa — Kamemni. Po3B’s30k KBaApaTHOI CHUCTEMHU JIHIHHUX
piBHsiHb. MaTtpuunuii meton. ®opmynu Kpamepa. Onnopigai cuctemu. ([1] .l §3, [5]
r1.2).

Tema 2. Enemenmu eexmopmnoi aneeopu. JliniiiH1 omepariii Haa BexTopamu. [Ipoexiris
BEeKTOpa Ha Bich. BrmactuBocti npoekmiii. bazuc. Po3knaa Bektopa 3a 6asucom. ([1] rim.2
§1, 2. [5] .3 § 13-14). CkansipHuid 1 BEKTOpHUH JOOYTOK JABOX BEKTOPIB Ta WOrO
BUKOpUCTaHHA. MimaHuii 100yToK TpboX BeKTopiB. ([1] . 2 §5, 6. [2] r. 3 § 18,19,20).
Tema 3. Enemenmu ananimuunoi ceomempii. JIiHII Ta MOBEpPXHI NEPIIOTO MOPSAKY, iX
piBHsiHHS. ['eomerpuunuii 3Mmict piBHSAHB. [lonsipHa cucrema. IlonsgpHi piBHSHHA JiHIL.
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PiBHsHHA nipsimoi Ha mutonuHi. ([2] rm.3 §1, [2] .2 §8-11). Kpusi apyroro nopsaky,
NOBepxH1 JApyroro nopsiaky. ([2] rin.3 § 6, [2] §20,44,46).

3micToBHii MOAyJIb 2. BeTyn 10 MareMaTuyHOTO aHami3y.
HudepenuianbHe yucneHHs QyHKIIN OJIHI€T 3MIHHOI.

Tema 5. Bcmyn 0o mamemamuunozo ananizy. @ynkuis. 'panuns QyHKIii HEIEPEpPBHOTO
apryMeHty. ['panuns ¢yHKIIi Ha HecKiHYeHHOCTI. HeckiHueHHO Mama (QyHKITiS.
Heckinuenno Benuka Qynkiis. Oomexena pynkiis. ([1] rm4 §2, 3. [2] rn.2). Yucnosa
MOCTIAOBHICTh Ta 11 rpaHuisi. OOMEXeH1 YMCIIOBI MOCHIAOBHOCTI. MOHOTOHHI YHCIIOBI
MOCITITOBHOCTI Ta iX rpanuii. Teopemu mpo rpanuili. BiactuBocTi HECKIHUEHHO MajuX Ta
HeckiHyeHHo Benukux. ( [1] rd §3 m.1,2, 3-7. [3] .3 § 1-5,13). Ilepma ta apyra
BaxuBl rpaHulli. [lopiBHSHHA HeCKiHUeHHO Manux ¢GyHKii. HenmepepBHicTh (yHKIIT B
touni. Jlii waxg HemepepBHUMH GYHKIisMU. Touku po3puBy (QyHKIii. BmactuBocti
¢dyHkiil, HenepepBHUX HA Bipi3Ky. ([1] rm.4 §4 m.1-3. [2] rn.3 §15-20).

Tema 6. Jugpepenyianvue uucienus ynuxyii oouniei sminnoi. I'eoMmeTpudamuii 1 Gi3uaHUN
3micT noxigHoi. Texnika qudepeniitoBanns. ([2] rn.3 §1,2). Texnika nudepeHIIFOBaHHS
([8] rn.3 §2). dudepeniian, 3acTtocyBaHHs y HaOmmkeHUX oouncieHHsx. [ToxigHi BUIUX
nopsiakiB. ([2] rn.3 §3,5). [IpaBuo Jlomitans. ([3] 1.4 §4).

Tema 7. JJocnioocenus ¢hyukyii 3a oonomoeor noxionoi. Exctpemymu (QyHKITIH.
OnyKJiicTh Ta BrHYTICTh KpUBOi. TOUKM meperuHy. ACUMOTOTH KPUBUX. 3arajibHa cxema
nociipkeHHs: GyHkiii Ta moOyaosa ii rpadika. ([2] .5 § 6 n.1-6, [2] p.1 rn.2 § 1-6).



CTpyKTypa HAaBYAJBHOI M CHUILTIHA

Ha3Bu 3MiCTOBUX MOJIYJIIB 1 TEM KinpkicTs rogun
neHHa popma 3aouyHa (popma
YChOT'O y TOMY YHCIT1 YChOTO y TOMY YHCT1
: np. | c.p. a. | mp. c.p.
1 2 3 4 5 6 7 8 9

3microBuit MoayJs 1
EnemenTu niHiiHOT Ta BEKTOPHOI ainreOpu 1 aHAIITUYHOI reoMeTpii

Tema 1. Enementu niHIAHOT anreOpw. 19 6 6 7 2 2 18
Tema 2. BekTopHa anreopa. 23 4 4 15 2 18
Tema 3. EnneMeHTH aHaTITUYHOI F€OMETPii 18 4 4 10 18
Pa3zom 3a 3micToBUM MopyJieM 1 60 14 14 32 2 4 54

3micToBHH MOIYJIb 2
Beryn o maremaruunoro ananizy. udepenmianbHe uncieHHs QyHKIIiH oiHi€T 3MIHHOT

Tema 4. Bctyn 10 MaTeMaTUYHOr O aHa3y. 24 6 6 12 4 16
Tema 5. [ludepeniianbue uncieHns GyHKIT OAHIET 3MIHHOT. 26 8 8 10 2 20
Tema 6. Jlocnimxenns QyHKIIIi 3a JOMOMOTOIO MOXI1THOI. 10 2 2 6 18
Pazom 3a 3MicTOBUM MOysieM 2 60 16 16 28 4 2 54

Ycvo20 200un | 120 30 30 60 6 6 108

Ipumimka. J1ns cTyneHTIB 3a049HOI (hOpMH HABYaHHS YMTAIOTHCS OTJISIIOBI JIEKINT 32 TEeMaMH 3MICTOBHX MOJYJIB B 00csrax BIAMOBITHO O TaOJHI



Temu NPaAaKTUIHHUX 3aHATD

HazsBa temn

Kine-
KICTh
TOIUH

Enemenmu nininnoi anzeopu™

Busnaunuku 1pyroro Ta TpeThOTO MOPAJIKY, BIACTUBOCTI BUSHAUHUKIB.
Jii nHax marpuisimu. OGepHeHa MaTpHIIS.

Jlitepatypa: [4] .1 §1, [7] nogaTox §4

Po3p’s3yBanna CJIAP matpuunuM MetoaoM Ta 3a popmysamu Kpamepa.
Jlitepatypa: [4] ri.1 §5

Meton IMaycca. Ognopinni CJIAP.
Jlitepatypa: [4] rin.1 §6

Bexmopna anzeopa*

JliniitH1 oneparii Haj BekTopamu. KoopauHaTtu BekTopa. Moayiib
BekTopa. Hanpsimui kocunycu. [loain Bigpi3ka y 3aJaHOMy BiJIHOIIEHHI.
Jlireparypa: [4] rin.2 §1, [5] rn.7 §30

Ckanspauii 1o6yTok. BektopHuii 100yTok. Mimanuii 100yTOK.
Jlitepatypa: [4] .2 §4, [5] rn.7 §32

AHanimuuna ceomempis

JIinii Ta ix piBHsSHHS. ['eomeTpuanmii 3micT piBHsHB. [lomsipHa cucrema.
[TonsipHi piBHSHHSA JiHI1. PIBHSIHHS NpsMoi Ha TUTOIIKHI.

Jlitepatypa: [6] .3 §1, [7] rn.2 §8-11

[ToBepxHi Ipyroro NopsaKy
Jlitepatypa: [6] 1.3 § 6, [7] §20,44,46

Bcmyn 00 mamemamuunozo ananizy

®yHKI11is1, 007aCTh BUZHAYCHHS, MO0y /10Ba TpadiKiB.

Jlitepatypa: [8] rin.1 § 1-3

['pacdiku OCHOBHUMX eJeMEHTapHUX (PYHKI[1H, epeTBOPEHHS IpadiKiB.
Jlitepatypa: [6] ri.1 §4.

Ob6epuena (yHkiris, cknagaeHa Qyskiis. O6epHEeH1 TPUTOHOMETPUYHI
byHKITI.

Jlitepatypa: [6] ri.1 §4-5

3HaXOHKEHHS TPAHUIb (DYHKITIH.

Jlitepatypa: [6] 1.2 §4

10

[TopiBHSHHS HECKIHYEHHO MaJuX.
Jliteparypa: [6] 1.2 §4
HenepepBHiCTh, TOUKH pO3PUBY
Jlitepatypa: [6] 1.2 §3

11

Hudpepenuianvue yucnenna Qynkuii 00Hiei 3MIHHOT*
['eomeTpuunwmii 1 Gpizuynuii 3micT nmoxigHoi. TexHika qudepeHIitoBaHHs.
Jlitepatypa: [4] .3 §1,2

12

Texnika qudepeHiroBaHHs
Jliteparypa: [4] rn.3 §2

13

Hudepeniiian, 3acTtocyBaHHs y HaOMKeHUX oO0uncieHHsx. [loxiaHi
BUIIUX MOPSAKIB.




Jliteparypa: [4] rn.3 §3,5

[TpaBuno Jlomirans.

14 Jlitepatypa: [4] rn.4 §4

Hocnioncennsn hynkuii 3a 00nomo2010 noOXioHuXx.

InTepBaniu MOHOTOHHOCTI. EkcTpemymu. HaiiOinb1ie Ta HaliMeHIie
3Ha4YCHHS (PYHKIII].

Jlitepatypa: [5] .4 §1-3

OnykiicTh 1 BTHYTICTh KpUBUX. TOUKU MEpPEeruHy. ACUMIOTOTH.
Jliteparypa: [5] rn.4 §4

15

Pazom 2ooun 30

Ipumimka. * Jng ctynenriB 3a0uHoi GopMu HaBYaHHS BiIOYBAIOTHCS IHTETPOBAHI 3aHATTA 32
MO3HAYEHUMH TEeMaMH

Camocriitna podora

KuipkicTs rogusa
Ne
Bun po6otu JICHHA | 3a04Ha
3/m
dbopma | popma
1 | IligroroBKa mo NEKIin 15 6
2 | [liagroroBKa 10 MPAKTUYHUX 3aHAThH 12 12
3 | IligroroBKa 10 MOTOYHOI'O MOJIYJILHOTO KOHTPOJIIO 12 -
4 | BukoHaHHS KOHTPOJIBHOT pOOOTH - 30
5 CaMocTiliHEe BUBUYEHHS TEM, 1110 HE BXOJATH JI0 JCKIIHHOr0O 6 45
Kypcy
6 | [lizroToBKa A0 MiJICYMKOBOI'O KOHTPOJIO 15 15
Pa3om 3a cemecTp 60 108

6. 3aco0u 1iarHOCTHKHU pe3y/bTATiB HABYAHHS Ta METOIM iX 1eMOHCTPYBaHHS

TeopeTnuHe omaHyBaHHS MaTepialy 31ACHIOEThCS 3a MaTepialaMu JEKIIHHUX
3aHATh, METOJUYHUX PO3POOOK, MIAPYYHHUKIB TOwO. KOXHY 3 JEKUIHHUX TeM
3aKpIMJICHO 3a TIEBHOIO MOAYJBHOIO POOOTOIO 3 BIAMOBIAHOI TemaTuku. IIpu 3axucri
poOOTH BUCTABJISETHCS BIANOBIIHUN Oan 3a TEOPETUYHE Ta NMPAKTUYHE ONAHyBaHHS
Marepiany.

PiBeHb 3acBO€HHS Martepiany AMCHMIUIIHM 3A1ACHIOETHCS HUISIXOM IMPOBEIACHHS
MOTOYHOTO MOJAYJIBHOTO KOHTPOJIIO 3a PpPe3yJbTaTOM BHKOHAHHS MOIYJIbHUX
KOHTpodpHUX 3aBaaHb (MK3) pi3HOi ckimamHOCTI ¥ 3aXHCTy iX BHUKOHAHHSA Ta
M1JICYMKOBOTO KOHTPOJIIO y (POpMi MUCHMOBOTO €K3aMEHY.

3aco6aMu OIIHIOBAHHS Ta METOJAAMH JEMOHCTPYBAHHS PE3yJIbTAaTiB HABYAHHS €:
* MonynbH1 KOHTPOJIBHI pOOOTH;

* CTaHJIapTU30BaHI TECTH;

* KOMIUICKCHUM €K3aMEH.
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7. ®opMH NOTOYHOI'0 Ta MIACYMKOBOI0 KOHTPOJII0

JlocsirHEeHHsI cTyZieHTa OLiHIoI0ThCS 3a 100-0anbHOI0 CUCTEMOIO YHIBEPCUTETY.

[TincymMKoBa OLIHKAa HABYAJIBHOTO KypCy BKIIOYa€e B ce0€ OLIHKU 3 MOTOYHOTO
KOHTPOJIIO 1 OI[IHKH 3aKJIIOYHOTO €K3aMEHY.

MakcumanbHa MUTOMa Bara 3aKJIIOYHOIO0 €K3aMEHY B 3arajibHid CUCTEMI OIIHOK -
40 6anis. [IpaBo 37aBaTH 3aKIIOYHUN €K3aMEH JTA€ThCA CTYNICHTY, AKIH 3 ypaXyBaHHIM
MaKCHUMaJIbHUX OaiB MPOMDKHUX OIIIHOK Habupae He meHiie 60 édanis. 1lincymkoBa
OIlIHKA 3 JUCUMIUIIHU CKIIAJIAEThCS 3 OIIHOK, OTPUMAHKX 3a pe3yJbTaTaMU BUKOHAHHS
1HJIMBIAYaIbHOTO MOJYJBHOTO 3aBJIaHHS, MOTOYHOrO (MOJYJIBHOTO) KOHTPOJIIO Ta
exk3amMeHy. Y pa3i yCHINIHOTO HaBYaHHS IOTSATOM CEMECTPy, TOOTO CBOEYACHOTO Ta
SKICHOTO 3aXHCTy MOJAYJbHHMX poOOIT, BUKOHAHHS 1HAMBIAYaJdbHOTO 3aBJAaHHS,
OTpUMAaHHS MIHIMAJIBHO BCTAHOBJICHOI CyMH OaJliB MO KOKHOMY MOJYJIIO, IMiJICYMKOBa
OLIIHKa MO>Ke OyTH BUCTaBJieHA O€3 eK3aMeHYy.

[ToTOYHUI KOHTPOJL TPOBOAUTHCA HA KOXKHOMY TMPAKTUYHOMY 3aHSATTI Ta 3a
pe3yJibTaTaMu BUKOHAHHS 3aBJIaHb CaMOCTIMHOI poOoTH. BiH mependayae oIiHIOBaHHS
TEOPETUYHOI MiATOTOBKH 3/100yBaviB BUINOI OCBITH 13 3a3Ha4eHOi TeMHU (y TOMY YHCIII,
CaMOCTIITHO OMpaIlbOBaHOTO MaTepially) IiJl YaC BUKOHAHHS MPAKTUYHUX 3aBJIaHb.

3apaxyBaHHSI KPEIUTIB HABYAIBHOI'O KYpPCY MOXJIMBO TIIBKH MICHS JTOCATHEHHS
pe3yabrariB, 3amtanoBanux PITH/I, mo BupakaeTbcs B OJIHIM 3 MO3UTUBHUX OIIHOK,
nepen0avyeHuX YNHHUM 3aKOHO/IaBCTBOM.

Tunosi moayabHi po3paxynkoBi poooru (MPP)
TunoBa MPP Nel (ckiagaerbesi 3 2 —X BHAIB 3aBIaHb)
3aBaannsa 1. 3HAXO/KEHHS pPO3B’SA3KY CHCTEMM JIHIMHUX aireOpaiyHuX pIBHIHb
pI3HUMU METOJIaMH: a) MaTpuYHUM MeTonoM; O) 3a ¢opmynamu Kpamepa; B) 3a
metonoM ["aycca.
3apnanna 2. [loOynoBa BEeKTOPIB 3a MEBHUMHU BUXITHUMU YMOBaMU. 3HAXOJKEHHS 3a
KOOpJIMHATAMU BEpUIMH IUIOLIl Mapaienorpama, o0’eMy mnapajesienineny Tta o0’emy
mipamiin.

TunoBa MPP Ne 2 (ckiagaerbesi 3 2 —X BHAIB 3aB/1aHb)

3aBaanns 1. 3HaX0HKEHHS MOXITHOT pallioHAIBHUX T€ IpPAIliOHATIBHUX (YHKIIIH.
3ananns 2. JlochmimkenHs (QyHKII Ha HENEpPEepBHICTh Ta MOHOTOHHICTH,
3HAXO/PKEHHSI €KCTPEMYMiB, BCTAHOBIICHHS TUI PO3PUBY (AKIIO ICHYE), 3HAXOJKEHHS
acUMMTOT Ta MoOyAoBa rpadiku PyHKIIH (CXeMaTUYHO HAaBKOJIO TOUYOK PO3PHUBY).

OuiHBaHHSA MOAYJIbHOL PO3PAXYHKOBOI P00OOTH

ban KpuTtepii oLiHIOBaHHS

PoboTra TmOBHICTIO BHKOHaHa Yy BCTaHOBJEHMH TepMmiH. Bukonana
20 | caMOCTIHO, 3aCTOCOBYBAJIMCS KOPEKTHI MAaT€MaTH4YHI pO3pPaxyHKH, SKI
HaBeJleH1 MOBHICTIO. OJiep>KaHo MPpaBUJIbHI BIJITOBI/II.
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Pobora BMKOHaHAa 3 MOpPYUIEHHSM BCTAaHOBJIEHHMX TEpMiHIB. BukoHana

16 | caMOCTIiHO, 3aCTOCOBYBAJIMCS KOPEKTHI MaTeMaTU4yHl PO3PaXyHKH, SAKI
HaBeJleH1 MOBHICTIO. Oiep>KaHo MPaBUJIbHI BIITOBI/II.
12 PoGota l'IOB.HiCTIO BUKOHAHA Y BCTaHOBJIeHI/II‘/jI ’.I‘epMiI.{.. BincyTtHi moBHI
MaTeMaTU4H1 po3paxyHku. OnepkaHo NMpaBUIIbHI BIAMOBIJI.
PoGoTta BuKOHaHa y BCTaHOBJEHUW TepMmiH. BiacyTHI MOBHI MaTeMaTH4HI
8 | po3paxyHku. ICHYIOTh TOMHWJIKM Yy BIANMOBIASX ab0 BHKOHAHI HE BCl
3aBIaHHS.
Po6ota BukoHaHa 3 MOPYIIEHHSM BCTAHOBJIEHUX TEPMiHIB. BifacyTHi moBHI
4 | maTeMaTU4HI pO3paxyHKHU. [CHYIOTh MOMUIIKH Y BIJIMOBIIAX 400 BUKOHAHI HE
BCI1 3aBJaHHSI.
0 | PoboTa HEe BUKOHYBanacs

HHorounuii MmoxyabHui KoHTpoab (IIMK)*

[TpaBunbHUX 100 90 80 70 60 50 40 | 30 | 20 | 10
BinoBiaeH, %
bax 10 9 8 7 6 5 4 3 2 1

*CKJIA IIMK: Teoperuuni nutanus - 40% ; [Ipaktuuni 3aBmanus - 60% , MO>ke IPOBOJUTHCS
K B yCHiH ¢opmi, Tak 1 B hopMi TeCTyBaHHS

dopma KOHTPOIIIO

MakcuMalibHa KUIBKICTh OaiTiB

Jlenna popma 3aouna popma
Bukonanus MPP 2 MPP x 20 6amniB = 40 6aniB -
IToTounui 2 MKP x 10 6aniB = 20 6aiiB -

MOJYJIbHUM KOHTPOJIb

Buxonanus -
KOHTPOJIbHUX POOIT

1 po6. x 60 6aniB = 60 6amiB

Bceboro 60 60

Kontpoabna po6ora (1y1st 3a04n0i hopmm)*

ban

KpuTepii o1iHIOBaHHS

60

Pobora BukoHaHa y BcTaHOBIEHUN TepMiH. TeopeTnuHuii marepian
BUKJIAJICHO Yy JIOCTaTHbOMY 00Cs31, apryMEHTOBAaHO 1 Yy NPaBUJIbHIN
NOCIIJIOBHOCTI. BukopucTtaHi He TUIBKM pPEKOMEHJIOBaHI JKepena
iH(popMallii, a i HOBITHI, CAMOCTIIHO 3Hai/IeH1 y MEePIOJUYHUX BUJAHHIX Ta
B IHTepHeT-pecypcax. IIpakTuyHi 3aBHaHHS BHMKOHAHI CAaMOCTIHHO,
3aCTOCOBYBAJIMCS KOPEKTHI MATeMaTH4Hl pO3paxyHKH, SKI HaBeAEeH1
noBHICTIO. O1ep>KaHO paBUIIbHI BIAOBIII.

40

Pobora BHKOHaHa Yy BCTaHOBJICHHMH TepMiH. TeOpeTHMUHUN Marepiaj
BUKJIQJIEHO Y JIOCTaTHBOMY 00cCs31, JoriyHo. Bukopucrtani pexomMeHa0BaHi
mxepena iHpopmarii. IlpakTuuHi 3aBJaHHS BUKOHAHI  CaMOCTIIHO,
3aCTOCOBYBAJIMCS KOPEKTHI MAaTeMaTH4Hl pO3paxyHKH, sSKI HaBeAeH1
MMOBHICTIO. Y BIAIOBIAAX € HETOYHOCTI.
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Po6oTa BMKOHaHa 3 MOPYUIEHHSM BCTAHOBJIEHUX TepMiHIB. TeopeTnyHui
MaTepian BUKIAAEHO Y MPaBUIIbHINA MOCTIAOBHOCTI, ajieé HEJOCTATHHO MOBHO.
20 | HemocTtaTHhO  BUKOpPUCTaHI  pPEKOMEHAOBaHI  JpKepena  1HpopMallii.
[IpakTyHi 3aBIaHHS BHKOHaHI. MaremaTuuHi pO3paxyHKH HE HaBeAeH1
MMOBHICTIO. Y BIIHOBIAAX € HETOYHOCTI.

PoGora BuKOHaHAa 3 TMOPYIICHHSM BCTaHOBJEHUX TEpPMiHIB. Marepian
10 | Buknmageno OescuctemMHO. l[IpakTWyHi 3aBHaHHA BUKOHAHI, MaTeMaTHYHI
pO3paxyHKH HE HaBeJieHI. Y BUIMOBIIAX € MOMIJIKH.

0 | PoboTy He BUKOHAHO

*CKJIA KP: Teopernuni nutanus - 40% ; [Ipaktuuni - 60% .

IlincymkoBHii KOHTPOJIb Y (POPMi KOMIIEKCHOTO €K3aAMEHY
[TinCyMKOBHMI KOHTpPOJIb CKJIQJA€ThCS 3 pO3B’SI3yBaHHSA MPAKTUYHUX 3aBlaHb (5
3aBJlaHb) Ta YCHOT BIJMOBIAl HA 2 MHUTaHHS.

Po3B’si3yBanHsI npakTU4YHUX 3aBaanb (PII3)

KinbKicTh paBUIBHUX 5 4 3 2 1
BIIITOBIAEH
ban 20 16 12 8 4

¥Ycua BignoBiab (1 nutanss - 10 6aiB)

ban KpuTtepii o1iHIOBaHHS

CtyneHT BUIBHO BOJIOJi€ MaTepiajoM, 3HA€ BU3HAUCHHS, BIJIOBIIHI
JIEMH, TCOPEMH, O3HAKH, TOIIO, MOXKE 3alucaTH X MaTeMaTUYHHK BUpa3, a
TaKOXX HaBECTH TMPUKIAAM iX 3acTocyBaHHSA. Boisojie TeopeTHYHHM
MaTrepiajioM, IO MOB'I3aHUH 3 OCHOBHHM ITUTAHHSIM.

10

CTyneHT BUIBHO BOJIOJI€ MaTrepiajioM, 3Ha€ BU3HAYCHHS, BIJIIMOBIIHI
8 | memu, TeopeMH, O3HAKH, TOIO, MOXKE 3amucaTH iX MaTeMaTUYHHUA BUpa3, a
TaKOXX HABECTH MPUKJIAJM iX 3aCTOCYBaHHSI.

CTyneHT He TMOBHOIO MIpOK 3HAa€ BHU3HAYCHHS, BIJNOBIAHI JIEMH,
6 TEOPEMHU, O3HAKH, TOLIO, MOKE 3aIUCATHU 1X MATEMATUYHUN BUPA3, & TAKOXK
HABECTH MPUKJIAJIN 1X 3aCTOCYBAHHS.

CTyneHT He IOBHOIO MIpOI 3HAa€ BH3HAYCHHS, BIJMOBIAHI JIEMH,
TEOPEMH, 03HAKH, TOIO, MOXKE 3aITUCATH 1X MATEMATHYHHUIA BHPA3.

CTyneHT He IOBHOIO MipOI0 3HAa€ BH3HAYCHHS, BIJIMOBIAHI JIEMH,
2 | TeOpeMH, O3HAKH, TOIIIO, MOXKE 3aIMCATH iX MaTeMaTUHIHUN BUPa3 3 JSIKUMH
ITOMHJIKaAMH.

CTyIeHT He OpIEHTYEThCSA Yy Marepiallax MUTAHHS, HE MOXE BIJMOBICTH Ha
JIOJIATKOB1 MUTaHHSA 32 3MICTOM HABUAJIbHOI TUCIUILTIHU
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8. Kpurepii ouiHioBaHHS pe3yJbTaTiB HABYAHHA

) Jlenna dhopma 3aouHa popma
NeNe 3micToBOrO _ KiAbKicTs
: UIBKICTH
MOJLYJIS 1 TEMH Buz poGotu o Bug pobotu Sain
MPP Nel. KP. 10
3M 1
T, 12 3aBnannasg Nel 10 3aBnannasg Nel
MPP Nel. KP.
T3 3aBnanasa Ne2 10 3aBnanasg Ne2 10
[IMK Tect Ne 1 10 -
MPP Ne2. KP.
15 3aBnanng Nel 10 3aBnanfsa Ne3 10
3M 2 KP
Té6 MPP Ne2. 10 : 10
3aBaanas Ne2 3aBnanasa Ned
IIMK Tect Ne 2 10 - -
- - - 3axuct KP 20
[TipcymkoBum Ex3amen 40 Ex3amen, 40
KOHTPOJIb
Cyma 100 100

9. 3aco0mM HABYAHHSA

[lepconanbHi KOMIT'IOTEpH Ta TaIkKeTH, enekTpoHHHUH cepBic GoogleClassroom
JUISL  opraHizamii JUCTaHIIIHHOTO HaBYaHHA 1 OOMIHY iHpoOpMaIli€ro, a TaKoX
MeceHpkepu Zoom, Viber ta Skype.

10.PexoMmenoBaHi xxepesia ingpopmanii

OcHoBHa JiTepaTypa

1. Buma maremaruka: miapyyHuk y 2 kH. — Kuaura 1. OcHoBHI po3aiunu. / 3a pen.
I'. JI. Kyniniua. — K.: JIu6iap, 2003. — 400c.

2. Cokonenko O. 1. Buma matemartuka: miapyd. — K. : Axkanemis, 2002. — 432 c.

3. ITak B.B., Hocenko FO.JI. Bumia maremaruka. — {onensk: Crankep, 2003. —
495 c.

4. Buma maremaruka: 36ipuuk 3ama4d / B.I1. /Iy6oBuxk, I.I. FOpuk, [.I1. BoBkogas
ta iH. 3a pea. B.IL. Iy6oBuxk, L.I. FOpuk. — K.: A.C.K., 2003. — 479 c.

5. Canpukina JI.T., FOpuenko T.A. ta iHmi. MeToau4Hi BKa3iBKA 10 BUKOHAHHS
TUTIOBUX PO3PaxXyHKIB Ta IHAWBIMyaTbHUX 3aBAaHb 3 BUINOI MAaTEMATHUKH., YacTHHA 1, -
Muxkomais: HYK, 2006 — 40 c.

6. FOpuenko T.A., Canpukina JI.T.MeTtoauuHi BKa31BKU 10 BUKOHAHHSI TUIIOBUX
pO3paxyHKIiB Ta I1HIUBIAyaJIbHUX 3aBJaHb 3 BHIINOI MaTeMaTUKH., YacTuHa 1, -
Muxonais: HYK, 2006 — 50 c.

7. 3opinal. A. MeroauuHi BKa3iBKM Uil TIATOTOBKU JI0  MiJICYMKOBO-
MOAYJIBHOTO KOHTPOJIFO, CaMOCTIMHOI Ta 1HIWBIAYyallbHOI pOOOTH CTYJACHTIB 3 TEeMHU
«Enementapui ¢ynkuii. ['panuni» / 1. A. 3opina, B.II. bopko, O.C. MaHoiineHko,
€. B. Cokypenko. — Mukouais : Bunasuunrso HYK, 2008. — 48 c.
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8. 3opinal. A. MeroauyHi BKa3iBKM 3 BHIINOi MAaTEeMaTUKUM 3a TEMOIO
«JIudepenuianbie uyucnenns Qyskuii oxuiei 3minHoi» / 1. A. 3opina, B. II. Bopko,
0O.C.Mamnoiinenko, €. B. Cokypenko. — Muxko:nais : Bugasauurso HYK, 2011. — 68 c.

JonomizkHa Jitepatypa

1. bepmant A.®., ApamanoBuu WM.I". KpaTkuii Kypc MareMaTH4ecKOroaHaiu3a. —
CII0.: JIans, 2003. — 736 c.

2. Banees K. I, JI>xamanosa [.A. Bumma maremaruka: HaBY. 11ocio. : y 2-Xx 4. — 4. 1.
— K. : KHEY, 2001. — 546 c.

3. Ay6oBuk B.I1L., FOpuk I.I. Buma maremaruka. — K.: A.C.K., 2006. — 648 c.

4. 3opina l. A. He3BuyailHe BUKOPHUCTaHHS BEKTOPIB Yy 3BUYAMHMX 3a]ayax :
MetoauuHl pexomenpanii. — Xepcon : KBH3 «XepcoHchka akanemisi HemnepepBHOL
ocBiTH», 2016. — 26 c.

5. KpuByna B.I'., bapkosceknii B.B., bapkoBcbka H.B. Buma maremaruka.
[Ipaktuxkym / — K.: HYJI, 2003. — 536 c.

6. Jluman @., Bimacenko B., Ilerpenko C. Buma maremartuka. HaBuanbHwuii
nociOHuk. Y 2-x yactuHax. K: YHiBepcuTercbka kaura. 2018- 614 c.

7. Buma marematuka: 30ipHuk 3ana4: Y 2 4./ 3a 3ar. pea. [1.I1. OBunHHUKOB. —
K.: Texnika, 2003. Y.1-2003. — 375 c.
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JlopaTok

IIuranus i MOAYJbHOI0 KOHTPOJIIO

EjJeMeHTH JIIHIWHOL aJre0pun

1.Marpur, ix Buan. [ii 3 MaTpuisamu.

2.Bu3HauYHUK MaTpHIli, KOr0 BIACTUBOCTI, OOYMCIICHHS.

3.06epuena marpuis. HeoOxinHa 1 1ocTaTHa yMOBa iCHyBaHHSI OO€pPHEHOT MaTpHII.
4.CucreMa n JIIHIMHUX anreOpaidyHUX PIBHAHb 3 N HEBIAOMUMHM, il MATPUYHUH 3aIlUC Ta
PO3B’S30K.

5.®opmynu Kpamepa.

6.P0o3B’s13yBaHHs OAHOPIIHUX CUCTEM JIIHIMHUX PIBHSHb.

EJieMeHTH BEeKTOPHOI aJIreopu

1.Bektopu. JIiHiiiH1 oneparlii HaJ BEKTOpaMH Ta X BJIACTUBOCTI.

2.ba3uc Ha momuHi 1 y mpocTtopi. Po3kian BekTopa 3a 6azucom.

3.IIpoexkiis BeKTOpa Ha Bich. BiracTUBOCTI MPOEKITIH.

4.0OproroHansHuii 6a3uc. BekTop B 1ekapToBii cUCTEM1 KOOPIUHAT.

5.IIpoekuii BeKTOpa, 33JaHOr0 KOOpAMHATAMHU HOT0 OYaTKY 1 KiHIs. MOyJib BEKTOpA.
Biacrane Mixk IBOMa TOYKaMU Ha IJIOMIMHI 1 y IPOCTOP.

6.Hanpsimui kocunycu BekTopa. OpT BEKTOpa.

7.Cxansipauii 10OyTOK BEKTOPIB, HOTO BIACTUBOCTI, BUPa3 B KOOpAUHATAX.

8.KyT Mix 1BOMa BEKTOpaMH. ¥ MOBA MEPIEHAUKYISIPHOCTI Y BEKTOPHIH Ta
KOOpJMHATHIN (hopmax.

9.BextopHuii 100yTOK, HOTO BIAaCTUBOCTI, BUPa3 B KOOPUHATAX.

10. Mimanuit 100yTOK BEKTOPiB, HOTO BJIACTUBOCTI, BUpPa3 B KOOpAMHATAX.
11.YMoBa KOMILIApHOCTI TPHOX BEKTOPIB Y BEKTOPHIN Ta KOOpAMHATHIN Popmax.
12.3acTocyBaHHs BEKTOPIB JI0 PO3B’sI3aHHA 33/1a4 aHATITUYHOI T€OMETPIi:

-IUJICHHS BIJIpi3Ka y 3aJIaHOMY BiJTHOIIICHHI;

-IUTOIIA TPUKYTHUKA 32 KOOPJUHATAMU HOTO BEPIIINH;

-0’0€eM MipaMiJid 3a KOOPJAMHATAMH 11 BEPIIIUH;

-(popmymnu mepeTBOpEHHSI KOOPAMHAT IPU MapaieIbHOMY IEPEHOCI Ta TOBOPOTI Oce
KOOpJHMHAT.

AHAJITHYHA TeoMeTpis

1.JIinii Ta ix piBHAHHS Ha TiomuHi. [Tpuknanu

2.IlonsipHa cuctema koopauHat. [lonsipHe piBHsAHHSA JiHii. [Tpuknaay.
3.ITapameTrpuune piBHsHHS JiHii. [Ipukmaam.

4 .ITpsima Ha rtonuHi. Pi3H1 BUAM 11 piBHSIHHS (32 TOYKOIO 1 HOpPMAJIBHUM BEKTOPOM;
3arajibHe PIBHSHHS; PIBHSAHHS 3 KyTOBUM KO€(]illIEHTOM; 32 TOYKOIO 1 KyTOBUM
Koe(dilieHTOM; PIBHAHHS Yy BiJipi3Kax’’; 3a JBOMA TOYKAMH)

5. Kyt M mpssMUMU Ha TUTOLIMHI. Y MOBU NapaJIeTIbHOCTI 1 MEPIICHIUKYIISIPHOCTI.
6.BincTaHp BiJf TOUKH A0 MPSMOI Ha TUTOIIHHI.
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7.KpuBi apyroro nopsaky — eijinc, rimep6ona, mapabona. X KaHOHiIYHI piBHAHHA i

BJIACTUBOCTI.

8.JIiHiifHE pIBHAHHS B MPOCTOPI. 3arajabHe PiBHIHHS IJIOMMHU. HeroBH1 piBHSIHHS.
9.PiBHSIHHSA MJIOIIMHHU 32 TOYKOIO 1 HOPMAJIbHUM BEKTOPOM.

10.KyT Mk 1BOMa TUIOIIMHAMU. Y MOBH MapajieIbHOCTI 1 MEPIICHIUKYISIPHOCTI
TUTOLIUH.

11. Ilpsima y npoctopi. KaHoHIYHI Ta mapaMeTpuyHi piBHSHHS.

12.Ilpsima sik mepeTrH ABOX IiomuH. [lepexin Bix 3araabHUX piBHSHB 10 KAHOHIYHUX.

13.KyT Mk ABOMA NPSIMHUMH Y IPOCTOPl. YMOBA EPETUHY JABOX IPSIMUX.
14.IToBepxHi Ipyroro MOpsIKY, iX KAHOHIYHI PIBHSHHS Ta TOCHIKEHHS (opMH
METOIOM MEpPEPi3iB:

- CJIIICOI;

- rinep6070inu (0AHONOPOKHUHHUH 1 ABOMOPOKHUHHUMN );

- mapabooiau (eMNTUYHUH 1 TIHEPOOTIYHUN);

- KOHYC ApYroro nopsaxy;

- HWJTIHJPH IPYrOro MOpsIKY.

Beryn 10 MaTeMAaTHYHOI0 aHATI3Y

1. O3nauenns ¢ynkiuii. O61acts Bu3HaueHHa. Crnocoou 3ananus ¢pynkimii. ['padik
byHKITI.

2. I'padiku ocHOBHUX eneMeHTapHuX PYHKIIH (BMiTH Oy1yBaTH).

3. Heckinuenno maini Benuunnu. O3nadenss. [Ipuknanu. Xapakrep rpadika

HecKiHueHHO Maoi GyHKii mpu * %, x>,
4. HeckinueHHO Benuka BenuuuHa. O3HayeHHs, npyuKknaau. Xapakrep rpadika H.B.

dyrkmii mpu ¥ 7 %

5. O0mexeHa ¢yHKIIis B 3aqaHoMy iHTepBaii. [Ipuknaau. 'eomerpuyna irocTpaiiis.
6. BiracTuBOCTI HECKIHUCHHO MAJIHX.

7. I'parnns ysknii mpu ¥ ~ % ta X > © O3gauenns. ['eoMeTpuuHe TIyMadeHHS.

8. I'panuns nocmiioBHOCTI. O3HaueHHs. 'eoMeTpuuHe TayMadyeHHs.

9. BnacTuBOCTI IrpaHullb (IPpaHULSl CTANIOT; PO 3HAK TPAHULIL; TPAHUI MPOMIXKHOI
(GyHKUIT; rpaHUL CyMH, TOOYTKY, YaCTKH).

10. Ilepma BakyIvBa TpaHMIIA.

11. dpyra BaxknuBa rpanuiis. Pi3ui Buau ii.

12. [TopiBHSIHHA HECKIHUCHHO MayinX. EKBIBaJICHTH1 HECKIHUYEHHO MaJil Ta ix
BJIacTUBOCTI. HaBecTu npukiiagy eKBiBaJIeHTHUX HECKIHYEHHO MaJuX.

13. HenepepBHicTh GyHKIIIT B TOYII (JIBa O3HAYCHHS).

14. Touku po3puBy ¢yHkiii. Tunu Touok po3puBy. HaBectu npukiagu.

15. Jlii Hax HenepepBHUMU (DYHKITISIMU (HENMEPEPBHICTH CYMH, TOOYTKY Ta YaCTKH;
HEMEPEPBHICTh CKIAACHOI (PYyHKIIIT).

16. BractuBocTi QyHKIIiH, HEMEpepBHUX HA BiJPi3Ky (CPOpPMyYITIOBATH Ta TaTH
reOMETPUYHE TIyMaueHHS TEOPEM)

IoxinHa Ta nudepenuian gyHkKuii

1. [Moxigna @yskmii. O3HaYEHHS.

['eomeTpuyHmil Ta Pi3UYHUN 3MICT MOX1AHO.

2. 3B’S130K MK HEMEPEPBHICTIO Ta AU(DEPeHITIHOBHICTIO (DYHKITT (T0BECTH).
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3. [ToxigHa cranoi, cymu, 100yTKY, YaCTKH (JIOBECTH).

4. TToxigH1 TPUTOHOMETPUYHUX (PYHKIIH SInX, COSX, tgX, ctgx (BHBECTH).
5. IMoxigua norapudmiunoi GyHKIT (BUBECTH).

6. [ToxigHa mokazHUKOBO1 (DYHKIIT (BUBECTH).

7. IloxiaH1 00epHEHUX TPUTOHOMETPUYHUX (YHKI[IH arccosx, arcsinx, arctgx, arcctgx

(BUBECTH).
8. IToxigna ckmanenoi pynkiii. [ToxigHa crenmeHeBoi GyHKINT (BUBECTH).
9. IMoxinHa dyHKIII1, 3a7aHOT MTApaMETPUIHO.

10. Iudepenmian ¢pyHKIIi Ta HOTro 3B’ 430K 3 mpupicToM GyHKII. ['eomeTpudnmii 3mMicT

mudepenItiana.
11. BnactuBocTi audepeHiiana.
12. 3acTocyBaHHs nudepeHiiiaia B HAOJMKEHUX 00UUCICHHSX.

13. IoxiaHi Ta AMQEepeHIiany BUIIUX TOPpAIKiB. MeXaH1uHUN 3MICT APYTOi MOX1IHOI.

3acTocyBaHHS NOXIIHOI.
1.IToxigua. 'eomeTpuunmii Ta G13UIHUN 3MICT TOX1THOT.
2. JIudepenttian GyHKITII.
3.3actocyBanHs qudepeHiiiana y HabJIMKeHUX 00UUCICHHSX.
4.Teopema Pomnnst (popMyIroBaHHS Ta TEOMETPUYHE TIIyMau€HHs).
5.Teopema Jlarpanxa, HacTiAKH 3 HEI.
6.IIpaBumno Jlomirans.
7.03HaKl MOHOTOHHOCTI (DyHKIII].
8.HeoOximHa 03HaKa EKCTPEMYMY.
9.JlocTaTHi YMOBH €KCTpEeMyMY (3a MEPILIOI0 Ta IPYTOI0 MOXI1JIHOIO).
10.Onykmnicts rpadika ¢pynkuii. locratai ymoBu. Touku neperuny.
11.Acumnrotu rpadika QyHKIi.

Po3pobnuk lﬂ/{ ,é /ﬂiTBiHOBa M.b.

1. e H., K.(b-M.H, JI01I.
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