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BCTYII
AHoOTALA

HapuanpHoto mporpamoro “Buma wmatemarwka-1” miaroroBku —OakajiaBpiB
nepeadayeHo HaOyTTs CTyJEHTaMHM 3HAaHb Ta BMIHb 3 JIHIMHOI M BEKTOpHOI anreOpw,
aHAJIITUYHOI TeoMeTpii Ta AudepeHIaIbHOTO YHCICHHS Ha PIiBHI, HEOOXITHOMY IS
BUPIIICHHS 3aBJlaHb aHalli3y, MOJCIIOBAaHHS Ta PO3B’S3aHHS MPUKIAAHUX 1HXXEHEPHHUX
3aaad.

[Iporpama mependavae CTBOPEHHsSI CYKYIMHOCTI TEOPETHYHHUX 3HAHb 1 MPAKTUUYHUX
HAaBUY0K 3 OCHOB MATCMATHUYHOI'O allapaTy, 110 Ba6€3HC‘IyIOTL KOMIIJICKCHC 3aCTOCYBAaHHSA
HAOYTUX KOMIIETEHIN I MOAANBIIOrO PO3B’SI3aHHS MPUKIATHUX 33/a4 3 MEXaHIYHOI
imkenepii. Bona crpsimoBana Ha ¢GopMyBaHHS y CTYJCHTIB CUCTEMHHUX 3HaHb, 3a0e3Meuye
LIJIECOPSIMOBAaHY POOOTY HaJl BUBYEHHSAM MaTEMaTUYHOI JITEpaTypH, AKTUBHOI poOOTH Ha
JEKITIAX 1 MPaKTUYHHUX 3aHATTAX, CAMOCTIMHOI poOOTH Ta BUKOHAHHS 1HIWBIAYyaJbHHX
3aB1aHb.

HNucuumnina  “Buma  marematuka-1”  HOCUTh — MUKAUCUMIUIIHADHUM — Ta
MYJIbTUIMCUMITIHAPDHUN XapakTep B Mexkax peanizamii 3aBaaHb STEM-HaBuyaHHs B
TeXHIYHOMY yHiBepcuTeTi. BoHa € 1HTerpoBaHO 3 TakMMH O0OOB’SI3KOBUMH
IUCHMILTIHAMH, sK «Buma wMaremaruka-2», «Bwuma wMatemaTtuka-3», «Pisuka-1y,
«CDiBI/IKa-z», «TeOpeTI/IIIHa MexaHika» 1 3&6631’[6‘{}/6 IMoJaJIbIIC 3aCBOCHHA CTYACHTAMH
poQeciiHO-OPIEHTOBAHUX JUCUUILIIH.

KiarwuoBi cjoBa: Buila MaremaTuka, JEKI[li, MPaKTUYHI 3aHSATTS, CaMOCTIMHI
3aHATTA, MOAYJIb.

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 Mechanical
engineering. 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 HaAaBYAJILHOI AUCIHUILTIHA

XapakTepUCTUKA HaBYaJIbHOI

['any3b 3HaHB, HCLAIUTIHA

HavimenyBanns

CHeriagbHICTh (OCBITHS

MOKA3HMKIB VI
mporpama), OCBITHIi pIBEHb

neHHa gopma | 3a04Ha popma
HaBYaHHS HaBYaHHS

l'any3b 3HaHB
KinbkicTs kpeauTis — 4,0 O0oB's13K0Ba
13 - MexaHniyHa iHKEHEPis

Mopynis — 1 Pik miaroroBku:
3MICTOBUX MOAYJIB — 2 1-i 1-i
EnekTponna anpeca nHa Cemectp
caiiti XHHI HYK: 1-i 1-i
http://kb.nuos.edu.ua/Lice
nsing%?20and%20accredit CrenianpHiCTh
ation%20specialties/ships | 135 - CynnobynyBanHs
-and-ocean-equipment- Jlexmiit
b.html .
OcBiTHSA Iporpama
Kopabuii Ta okeaHOTEXHIKa

[nauBiyansHe HAyKOBO- 30 rog. 6 rog.
JIOCITiIHE 3aBJaHHS [TpakTuyHi, ceMiHapChKi

- Hema 30 rog. 6 rox.
3aranbHa KUIbKICTh JlabopaTopHi
roaud - 120 - -
TwXHEeBUX TOMUH JUIA OcBiTHIH pPIBCHB: CamocrTiiina pobora
JeHHO1 (popMH HaBYAHHA: (HepIuuii (0akalaBpCcbKuUil) 60 ro. 108 rox.

ayZUTOPHUX — 4; InuBinyanpHI 3aBIaHHS:

- TOAd.

caMOCTIiitHOT poboTH

cTyzenTa — 4. Bun koHTpOIIIO: €K3aMeEH

dopma KOHTPOJIIO:
KOMO1HOBaHa




2. MeTa BUBYEHHS HABYAJILHOI AUCIHHUILTIHA
MeTo10 BUBUEHHS HaBUaJbHOI AUCUUIUIIHU “Buila Mmatemaruka-1” € popMyBaHHS y
CTyJeHTiB 3rifiHo 31 CTaHgapToM BHUIIOI OCBITH YKpaiHu, 3aTBeppkeHMM Hakazom
MinicrepctBa ocBiTd 1 Hayku Ykpainu 04.10.2018 p. Ne 1073 Takux KOMIETEHTHOCTEH:

- IHmezpanbHa KoMnemeHmHiCmy . 31aTHICTh PO3B’SI3yBaTH CKJIAHI CIIeIiaai3oBaH1
3a/1a4l Ta MPAKTUYHI MpobiaeMu y cdepl cyaHoOyayBaHHs abo y mpolieci HaBYaHHS, 1110
nepeadavae 3acTOCYBaHHS TEOPiH Ta METOMIB MEXaHIYHOI 1HXEHepli 1 XapaKTepru3y€eThCs
KOMILJIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB,;

- 3a2a/1bHI KOMNEMeHMHOCMI.

K 07. 3naTHiCTh BUMTHCS 1 OBOJIOIBATH Cy4YaCHUMH 3HAHHSIMH.

K 18. OO0i3HaHicTh 3 OCHOBHUMHU TIOJIOKCHHSMHU, METOJAMH, MPUHITUIIAMU
byHIaMeHTaNbHUX Ta 1HKEHEPHMX HAyK (MaTeMaTHKH, XiMil, MEXaHIKH TBEpPAOro Tila,
OTOpy MarepialliB, TEPMOAUHAMIKH, TEIJIO(MI3UKH, EIEKTPOTEXHIKM 1 EJIEKTPOHIKH,
MEXaHIKH PIAMHM 1 rasy) B 00Cs31, HEOOXIAHOMY IJisl JOCATHEHHS I1HIIMX pEe3yJIbTaTiB
MporpamMu BIAIOBIIHO 10 CHeliami3anii.

3. IlepexymoBH 115t BUBYEHHS TUCHUILIIHA
[lepeayMoBoOIO /1Jisi BUBYEHHS JaHOi AUCIMIUIIHA € 0a30B1 3HAHHS 3 MaTEeMaTUKH,
1110 3a0€3MeUYI0ThCS PIBHEM 3arajibHOI a00 CIeialbHOI CEPeTHBOI OCBITH.

4. OuikyBaHi pe3yJIbTATH HABYAHHS
BuBueHHsT HaBYaJbHOI AUCLUIUIIHM 1iepenOadae (OpMyBaHHS Ta PO3BUTOK Yy
CTYJICHTIB TAKUX PE3YJIbTATIB HABYAHHS:
[1PO2. BonoxiTh HaBUYKaMH, SIKI JO3BOJSIOTH MPOJOBKYBAaTH HABYAHHS
CaMOCTIITHO 200 aBTOHOMHO.
[IP11. 3Hatu 1 poO3yMmITH PO3AUIM MaTEMaTUKH, Ha PIBHI, HEOOXITHOMY IS
JOCSITHEHHSI pe3yJbTaTIB OCBITHBOT IPOTPAMH.

5. IlporpaMa HaBYAJBLHOI AUCIUILIIHI

3micToBuii Moayab 1. ExemenTH NiHiiHOI Ta BEKTOPHOI ayireOpu 1 aHATITUIHOT
reoMeTpii.

Tema 1. Enemenmu ninitinoi ancedpu. Marpumi. Jlii vag marpunsgmu ([1] rnl §2 m. 2.1,
2.2, [5] tn.l §1; Busnaynwk wmatpuii. Panr marpuri. EnemenTtapni mepeTBOpeHHS
matpuie. O6eprena marpuns. ( [1] ra.l §2 m.2.3, 2.4, [5] ra.1 §3-5). Cucremu miHiftHHX
piBHsiHb. Teopema Kponekepa — Kanemti. Po3B’s30k KBaApaTHOI CHUCTEMHU JIHIMHUX
piBHsHBb. Matpuunuii Meton. ®opmynu Kpamepa. Onnopinni cuctemu. ([1] rim.l §3, [5]
r.2).

Tema 2. Enemenmu eexmopnoi anceopu. JIiHIMHI omnepaiii Haa BekTtopamu. [Ipoexiris
BEKTOpa Ha Bich. BiactuBocti npoekiiiii. basuc. Po3kinan Bekropa 3a 6azucom. ([1] ri.2
§1, 2. [5] .3 § 13-14). Ckansgpuuii i BEeKTOpHHU JOOYTOK JBOX BEKTOPIB Ta HOTO
BUKOpHUCTaHHs. Mimmanuit 1o0yTok TproX BeKTopiB. ([1] 1. 2 §5, 6. [2] r. 3 § 18,19,20).
Tema 3. Enemenmu ananimuunoi ceomempii. JIiHIT Ta TOBEpXHI MEPIIOTO MOPSAKY, iX
piBHsHHA. ['eomerpuunuii 3micT piBHSAHB. [lonapua cuctema. IlonsipHi piBHSHHS JiHII.
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PiBasinHst mpsimoi Ha monmwHi. ([2] .3 §1, [2] rn.2 §8-11). Kpusi apyroro mopsiiaky,
noBepxHi Apyroro nopsaaxy. ([2] ri.3 § 6, [2] §20,44,46).

3MmicToBHii MOAYJIb 2. BeTyn 10 MaTteMaTuyHOTO aHami3y.
Hudepeniiaapue ynuciaeHHa QyHKIIIN 0IHI1€T 3MIHHOA.

Tema 5. Bcmyn 0o mamemamuunozo ananizy. @yHkuis. 'panuist QyHKIIT HEIEPEPBHOTO
apryMeHty. ['panungs ¢yHKiii Ha HeECKiHYeHHOCTI. HeckiHueHHO Mana (QyHKIS.
Heckinuenno Benuka ¢yHkiis. Oomexxena gynkmis. ([1] 4 §2, 3. [2] mn.2). Uucnosa
MOCITIIOBHICTh Ta ii rpaHuis. OOMEXeHI YUCIIOBI MOCTIIOBHOCTI. MOHOTOHHI YHCIIOBI
MOCIIJOBHOCTI Ta iX rpanwuii. Teopemu mpo rpanuii. BiacTuBocTi HECKIHUEHHO MaHX Ta
HeckinueHHo Beymkux. ( [1] w4 §3 m.1,2, 3-7. [3] .3 § 1-5,13). [lepma ta npyra
BakuBI rpanull. [lopiBHAHHS HeckiHUeHHO Manmux (yHKui. HenepepBHicTh (yHKIIT B
touli. J[ii Han HenmepepBHUMHU (QYyHKUIAMH. Todku po3puBy (QyHKUIi. BracTuBocTi
GbyHKIIiH, HeepepBHUX Ha Binpisky. ([1] .4 §4 nm.1-3. [2] rn.3 §15-20).

Tema 6. Jugpepenyianvue uucienusa ynxyii oownici 3minnoi. I'eoMeTpudHuil 1 Gi3udHUN
3MicT noxinHoi. Texuika nudepenmitoBanns. ([2] r.3 §1,2). Texuika nudepeHItitoBaHHS
([8] rn.3 §2). Iudepeniia, 3acTocyBaHHS Y HAOMMKeHUX oO0uncleHHIX. [ToxigHl BUIITUX
nopsaakiB. ([2] rin.3 §3,5). IlpaBumno Jlomitans. ([3] rn.4 §4).

Tema 7. JJocnioscenna ¢yuxyii 3a oonomoeoro noxionoi. Exctpemymu GyHKIIIH.
OnykiIicTh Ta BrHYTICTh KpuBOi. TOoukH meperuHy. ACUMOTOTHA KpUBHUX. 3arajibHa cxema
nociaipkeHHs (GyHKIIT Ta mooynoBa i1 rpadika. ([2] rn.5 § 6 m.1-6, [2] p.1 .2 § 1-6).



CTpyKTypa HAaBYAJBHOI AN CIHUILTIHA

HazBu 3MicTOBUX MOJIYITIB 1 TEM KinpkicTs roauu
neHHa popma 3a04yHa opma
yChOTO y TOMY YHCIIi yChOT'O y TOMY YHCII
7. np. | c.p. 1. | mp. c.p.
1 2 3 4 5 6 7 8 9

3micTroBuii MoayJb 1
EnemeHTH JIIHIMHOI Ta BEKTOPHOI aJireOpy 1 aHATITUYHOI FEOMETPIi

Tema 1. EnemenTu niHIAHOI anredpu. 19 6 6 7 2 2 18
Tema 2. BexTopHa anreopa. 23 4 4 15 2 18
Tema 3. EnemMeHTH aHamITUYHOT reOMeTpii 18 4 4 10 18
Pazom 3a 3micToBUM MofyJieM 1 60 14 14 32 2 4 54

3MicToBHiT MOAYJIb 2
Beryn no maremarnunoro ananizy. udepenuianbHe uncieHHs QyHKIH OIHI€T 3MIHHOT

Tema 4. Bctyn 10 MaTeMaTUYHOTO aHATI3y. 24 6 6 12 4 16
Tema 5. Jludepeniianbae ynciaeHHs GyHKIIT OJHIET 3MIHHOI. 26 8 8 10 2 20
Tema 6. ochimkxenHs GyHKIIT 32 JOMTOMOTOO MOX1THOI. 10 2 2 6 18
Pa3zom 3a 3MicTOBUM MOAyJIeM 2 60 16 16 28 4 2 54

Ycbozo 200un | 120 30 30 60 6 6 108

Ilpumimxa. Ins cTyaeHTIB 3a09HOi (HOPMU HABYAHHS YUTAIOTHCS OTJISIOBI JIEKIT 32 TEMaMH 3MICTOBHX MOJIYJIB B 00cCsirax BIAMOBIAHO 0 TaOIHII



Temu INPaKTHYHUX 3aHATD

Haz3Ba temn

Kise-
KICTh
TOJIUH

Enemenmu niniiinoi anzeopu™

Bu3HauyHUKH JpyTroro Ta TPETHOTO MOPSIKY, BIACTUBOCTI BUSHAYHHUKIB.
Jii nag matpursimu. OGepHEHA MaTPHIISL.

Jlitreparypa: [4] tin.1 §1, [7] nogaTox §4

Po3p’si3yBanusa CJIAP marpuunum meToaoMm Ta 3a opmysiamu Kpamepa.
Jliteparypa: [4] rn.1 §5

Meton 'aycca. Ognopinni CJIAP.
Jliteparypa: [4] rn.1 §6

Bexkmopna anzeopa™

JliniitHi oneparrii Haj BekTopamu. KoopaunaTtu BekTopa. Moyib
BekTopa. Hanpsimui kocunycu. [lofin Biapizka y 3ajaHOMY BIJHOIICHHI.
Jlitreparypa: [4] .2 §1, [5] rn.7 §30

Ckansipuauii 1o0yTok. BekTopHuii 1oOyToK. Mimanuii 100yTOK.
Jlitepatypa: [4] rin.2 §4, [5] rn.7 §32

Ananimuuna ceomempis

JIinii Ta ix piBHsSHHS. ['eoMeTpuunmii 3MicT piBHSHB. [lomsipHa cucrema.
[TonsipHi piBHSHHS JIiHIi. PIBHAHHS NPSAMOi Ha MJIOLIUHI.

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

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

Bcmyn 00 mamemamuunozo ananizy

®yHKI1i51, 007aCTh BUSHAYCHHSI, MO0y /10Ba TpadiKiB.

Jliteparypa: [8] ri.1 § 1-3

['pacdixv OCHOBHUMX eeMeHTapHUX (PYHKIIIH, mepeTBOpeHHs IpadikiB.
Jliteparypa: [6] ri.1 §4.

Oo6epHena pyHkIis, ckiaageHa pyHkuia. O0epHEeH1 TPUTOHOMETPUYHI
GyHKITI.

Jliteparypa: [6] ri.1 §4-5

3HaXOHKEHHS TPAHUIh (DYHKITIH.

Jlitepatypa: [6] .2 §4

10

[TopiBHSHHS HECKIHYCHHO MaJTUX.
Jliteparypa: [6] 1.2 §4
HenepepBHICTh, TOUKHU PO3PUBY
Jlitepatypa: [6] rin.2 §3

11

Hudpepenuianvne yucnenna ynxuii 0OHiei MinHOT*
["eomeTpuunmii 1 Ppi3uuHml 3MICT NOXigHOI. TexHika TudepeHIItoBaHHS.
Jlitepatypa: [4] .3 §1,2

12

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

13

Hudepeniian, 3acTtocyBaHHs y HaOMMKeHUX o0uncineHHsmx. [ToxigHi
BUIIMX MOPSKIB.




Jlitrepatypa: [4] .3 §3,5

[IpaBuiio JlomiTans.

14 Jlitrepatypa: [4] rn.4 §4

Hocnioxycennsa hynkuii 3a 00nomo2010 nOXiOHUX.

IaTepBanu MmonoToHHOCTI. ExcTpemyMmu. Haitbinbime Ta HaiiMeHIie
3HaYeHHS PYHKIII].

Jliteparypa: [5] rm.4 §1-3

OnyKJIiCTh 1 BTHYTICTh KpUBUX. TOYKK MeperuHy. ACUMIITOTH.
Jlitepatypa: [5] rn.4 §4

15

Pazom 2o00un 30

Ipumimxa. * JIng cTyneHTiB 3a09HO1 (OpMHU HaBUaHHS BiZOYBAaIOThHCS IHTETPOBAHI 3aHATTS 3a
MO3HAYCHUMH TEMaMHU

CamocriitHa podora

KinpkicTs roguu
Ne
Bun podotun J€HHA | 3a04HA
3/m
dopma | popma
1 | IligroroBka mo JIEKIii 15 6
2 | IligrotoBka /10 MpaKTUYHUX 3aHSATH 12 12
3 | [lizroToBKa /o MOTOYHOT'O MOJIYILHOTO KOHTPOJIIO 12 -
4 | BukoHaHHS KOHTPOJIBHOI poOOTH - 30
5 CaMocTiiiHE BUBUCHHS TEM, 110 HE BXOIATH JO JCKIIMHOTO 5 45
KypcCy
6 | IlizroToBka /10 MiACYyMKOBOTO KOHTPOJIIO 15 15
Pazom 3a cemecTp 60 108

6. 3aco0u giarHOCTUKY Pe3yJibTATIiB HABYAHHS Ta METOIM iX J1eMOHCTPYBAHHS

TeopernuHe omaHyBaHHsS MaTepialy 3[1HCHIOETHCS 3a MaTepiaiaMu JICKIIHHUX
3aHATh, METOJUYHUX PO3POOOK, MIAPYYHHKIB TOmo. KOXHY 3 JEKIIHHUX TeM
3aKpITUICHO 3a TMEBHOI MOIYJIBHOIO POOOTOIO 3 BIMMOBIAHOT TemaTuku. [Ipu 3axucti
poOOTH BUCTABISETHCS BIAMOBIIHUN Oanl 3a TEOPETUYHE Ta MPAKTUYHE OMAHyBaHHS
Marepiainy.

PiBeHb 3acCBOEHHS MaTepiany AUCHUILUIIHK 3J1MCHIOETHCS MUISIXOM MPOBEICHHS
MOTOYHOTO MOJYJBLHOTO KOHTPOJIFO 3a PE3yJIbTaTOM BHKOHAHHS  MOJIYJbHHX
KOHTpoibHUX 3aBAaHb (MK3) pi3HOi ckimagHOCTI W 3aXMCTy iX BHKOHAHHS Ta
M1JICYMKOBOT'O KOHTPOJIIO Y (POpMI MHUCHBMOBOTO €K3aMEHY.

3aco0amu OIiHIOBaHHS Ta METOJaMU JEMOHCTPYBaHHS PE3YJIbTaTiB HABYAHHS €:
* MonynbH1 KOHTPOJIBHI POOOTH;

* CTaHJapTHU30BaHI TECTH;

* KOMIUICKCHUM €K3aMEH.
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7. ®OpMHU MOTOYHOIO TA MiICYMKOBOT0 KOHTPOJIIO

JlocsiTHEHHS cTyieHTa OLiHIOIThCs 3a 100-0anbHOI0 CUCTEMOIO YHIBEPCUTETY.

[lincymkoBa oOIliHKa HaBYAJIBHOIO KypCy BKJIIOUa€ B ce0€ OLIHKU 3 MOTOYHOTO
KOHTPOJTIO 1 OI[IHKH 3aKJIFOUHOTO €K3aMEHY.

MaxkcruMaibpHa MUTOMA Bara 3akJIF0YHOTO €K3aMEeHY B 3arajibHiil CUCTEMI OI[IHOK -
40 6anie. I1paBo 31aBaTH 3aKJIIOUHUIN €K3aMEH JTA€ThCS CTYNEHTY, SIKil 3 ypaxyBaHHSIM
MaKCUMaJIbHUX OaiiB MPOMDKHHUX OIIIHOK HaOwpae He MeHine 60 oanie. IlimcymkoBa
OIliHKA 3 MUCUUIUIIHU CKJIAJIA€ThCS 3 OIIHOK, OTPUMAHMX 3a pe3yJbTaTaMUd BUKOHAHHS
1HAMBIAYalbHOTO MOJYJIBHOTO 3aBIaHHS, MOTOYHOTO (MOIYJIBHOTO) KOHTPOJIO Ta
eKk3aMeHy. Y pa3l YCHINIHOTO HaBYaHHS MOTSATOM CEMECTpPy, TOOTO CBOEYACHOTO Ta
AKICHOTO 3aXHUCTy MOJAYJIBHUX POOIT, BUKOHAHHS 1HJUBIIYyaJIbHOTO 3aBJIaHHA,
OTPUMAaHHS MIHIMaJbHO BCTAHOBJICHOI CyMHU OaiiB MO KOXKHOMY MOJYJIIO, IMiJICYMKOBA
OIliHKa MO>ke OyTH BUCTaBJieHa 0€3 eK3aMeHYy.

[ToTouHUM KOHTPOJH MPOBOAUTHCS HA KOXKHOMY MPAKTUYHOMY 3aHATTI Ta 3a
pe3yJbTaTaMy BUKOHAHHS 3aBJIaHb CaMOCTIHHOI poOotH. BiH mepenbayae omiHOBaHHS
TEOPETUYHO1 MIATOTOBKU 3/100yBayiB BUIIOI OCBITH 13 3a3HAYEHOI TeMU (Y TOMY YHCIIi,
CaMOCTIITHO ONpallbOBaHOTO MaTepiaily) MiJl YaC BUKOHAHHS MPAKTUYHUX 3aBJIaHb.

3apaxyBaHHS KPEIWTIB HABYAIBHOTO KYpPCYy MOJKIWBO TIJTBKH TICIS JTOCATHEHHS
pe3yabTariB, 3amanoBanux PITH/I, mo BupakaeTbcsi B OJIHIM 3 MO3UTHUBHUX OIIHOK,
nepea0auyeHUX YNHHUM 3aKOHOIaBCTBOM.

Tumnosi MoxyabHi po3paxynkosi poooru (MPP)
Tunosa MPP Nel (ckiagaernbesi 3 2 —X BHJIIB 3aBJaHb)
3aBnanHs 1. 3HAXO/KEHHSI PO3B’S3KY CHCTEMH JIHIMHUX aireOpaiuHux piBHIHb
PI3HMMH METOJaMHU: a) MaTpuuHUM MeTozom; 0) 3a dopmynmamu Kpamepa; B) 3a
MeTonoM ["aycca.
3aBnanns 2. [loOynoBa BEKTOpIB 3a MEBHUMH BUXIIHUMHU yMOBaMH. 3HAXO/KCHHS 3a
KOOpJIMHATaMM BEPINWH TUIONI Tapajienorpama, o0’eMy mapaiesiemnineay Tta 00’eMy
nipamiy.

TunoBa MPP Ne 2 (ckiagaerbest 3 2 —X BUIIB 3aBJIaHb)

3aBnanns 1. 3HaxoKEHHS MOXIJIHOT PALlIOHATIBHUX T€ 1ppallioHAIbHUX (QYHKIIIH.
3apnanns 2. JlocmikeHHs  (QYHKIIA Ha  HEMNEPEPBHICTh Ta  MOHOTOHHICTb,
3HAXO)KEHHSI €KCTPEMYMIB, BCTAHOBIIEHHS THUIl PO3PUBY (AKIIO ICHYE), 3HAXOJKEHHS
aCUMIITOT Ta o0y 0Ba rpadiku GyHKIIIHN (CXeMaTUYHO HABKOJIO TOYOK PO3PUBY).

OuiHIOBaHHS MOIYJIbHOI PO3PAXYHKOBOI po00TH

ban Kpurepii oriHtoBaHHS

PoGoTa mMOBHICTIO BHKOHaHA Yy BCTAaHOBJIEHUMH TepMiH. BukoHaHa
20 | camMOCTIHHO, 3aCTOCOBYBAJHUCS KOPEKTHI MaTeMaTW4HI PO3PaXyHKH, SKi
HaBezeH1 MoBHICTIO. Onep)kaHo MpaBUIIbHI BIAMOBIII.
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Po6oTra BuKOHaHAa 3 MOpPYUIEHHSM BCTAaHOBJIEHMX TEpPMiHIB. BukoHaHa

16 | camOCTiiiHO, 3aCTOCOBYBAJMCSl KOPEKTHI MaTE€MaTH4HI PO3PaxXyHKH, SKi
HaBe/IeH1 MOBHICTIO. OiepkaHo MPaBUJIbHI BIATOBIII.
12 Pobora HOB.HiCT}O BUKOHAHA Yy BCTaHOBJIeHI/II\/jI TepMiH.' BincytHi moBHi
MaTeMaTH4YH1 po3paxyHKu. Onep:kaHo MpaBUIbHI BiAMOBIII.
PoGoTta BuKOHaHA y BCTaHOBIIGHWH TepMiH. BiACyTHI MOBHI MaTeMaTH4HI
8 | pospaxyHku. ICHYIOTH TOMWIKM Yy BIAMOBiAAX ab0 BUKOHAaHI HE BCI
3aBJIaHHS.
PobGoTa BuKOHaHa 3 MOPYIICHHSIM BCTAaHOBJICHUX TEpMiHIB. BijncyTHi moBHI
4 | MaTeMaTU4Hi pO3paxyHKH. [CHYIOTh MOMUJIKH Y BIAMOBIASIX a00 BUKOHAHI HE
BCI 3aBJIaHHS.
0 | Po6oTa HE BUKOHYBaIacs

IHoTounuii Mmoayabuuii KoHTpoJab (IIMK)*

[TpaBmiIbHUX 100 90 80 70 60 50 40 | 30 | 20 |10
BiamoBiaeH, %
bana 10 9 8 7 6 5 4 3 2 1

*CKJIAl IIMK: Teopernuni nutanus - 40% ; [Ipaktuuni 3aBmanHs - 60% , Moxke IpoBOgUTHCS
AK B YCHIH dopMi, Tak 1 B GopMi TeCTyBaHHs

dopma KOHTPOJIIO

MakcuMalibHa KIJIBKICTh OaJTiB

enna ¢popma 3aouna gopma
Buxonanas MPP 2 MPP x 20 6aniB = 40 GaiiB -
[ToTounnii 2 MKP x 10 6amniB = 20 0amiB -

MOJIYJIbHHM KOHTPOJIb

Bukonanus -
KOHTPOJILHUX POOIT

1 po6. x 60 6aniB = 60 GamiB

Bcroro 60 60

Kountpoabna podora (1151 3204H01 hopmm)™*

ban

Kpurepii o1iHIOBaHHS

60

PoGoTra BHKOHaHa y BCTaHOBJICHMM TepMiH. TeopeTMUHUN Marepiai
BUKJIQJICHO Y JOCTaTHROMY 0O0Cs31, apryMEHTOBaHO 1 Yy MpaBHIbHIN
MOCHIIOBHOCTI. Bukopucrani He TITBKM PEKOMEHIOBaHI JpKepesa
iH(popmarrii, a i HOBITHI, CAMOCTIHHO 3HAWJICHI Y MEPIOUIHUX BUIAHHSIX Ta
B iHTepHeT-pecypcax. [IpakTuuyHi 3aBgaHHS BHUKOHAHI CaMOCTIWHO,
3aCTOCOBYBAIHMCS KOPEKTHI MAaTeMaTH4HI pO3paxyHKH, sIKI HaBeJICHI
noBHICTIO0. OfIep>KaHo MPaBUIIBHI BiJIMTOBI/II.

40

PoGotra BuKOHaHa y BCTAaHOBJICHMA TEpMiH. TeOpeTHUHUN MaTepial
BUKJIAJICHO y JIOCTaTHROMY 00Cs31, JoriyHO. Bukopucrtani pexomeHa0BaHi
mxepena iHGopmaiii. [IpakTuyHi 3aBgaHHS BUKOHAHI  CaMOCTIIHO,
3aCTOCOBYBAJIMCSI KOPEKTHI MaTeMaTH4HI pO3paxyHKH, SKI HaBeIeHI
MOBHICTIO. Y BIJIMOBIJIIX € HETOYHOCTI.
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Po6oTa BHKOHaHa 3 TMOPYIICHHSAM BCTAHOBJICHUX TepMiHiB. TeopeTHyHUi
MaTtepiall BUKJIaJICHO Yy TIPaBWIbHIHN MOCIIJOBHOCTI, ajieé HeJIOCTaTHhO MOBHO.

20 | HemocTtaTHbO  BMKOPHCTaHI  pPEKOMEHJOBaHI  JpKepena  iH(opmarii.
[IpakTiyHi 3aBJAaHHS BUKOHAHI. MareMmaTH4HI pPO3paxXyHKH HE HaBeJeHI
MMOBHICTIO. Y BIAIIOBIAAX € HETOYHOCTI.

PoGota BHMKOHaHa 3 MOPYIICHHSIM BCTAHOBJCHUX TepMiHIB. Marepian

10 | Buknageno Oe3cuctemHo. [IpakThyHi 3aBAaHHA BUKOHAHI, MaTeMaTH4HI
pPO3paxyHKH HE HABENICHI. Y BIMIMOBIIAX € TOMUJIKH.

0 | PoboTy HEe BUKOHAHO

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

HincymkoBuid KOHTPOJIb Y (OPMi KOMILJIEKCHOTO €K3aMeHY

[lincyMKOBHIA KOHTPOJIb CKJIAIAEThCS 3 PO3B’SI3yBaHHSA MPaKTUYHUX 3aBAaHb (5

3aBJiaHb) Ta YCHOI BIAMOBI/II HA 2 TUTaHHS.

Po3p’si3yBaHHs npakTu4yHuX 3asaanb (PII3)

KinbkicTh paBUIbHUX 3) 4 3 2 1
BIJINIOB1JIEH
ban 20 16 12 8 4

YcHa BignoBiab (1 muranss - 10 6amiB)

ban

Kpurepii oriHIOBaHHS

10

CTyneHT BUIBHO BOJIOJIE€ MaTeplajioM, 3Ha€ BU3HAYECHHS, BIAMOBIAHI
JIeMHU, TEOPEMHU, O3HAKH, TOIIO, MOXKE 3alucaTh X MaTeMaTUYHUM BUpa3, a
TaKOoXX HABECTH TMPUKIAAM iX 3acTocyBaHHS. Bosojie TeopeTUUHUM
MaTepiajioM, IO MOB'I3aHUM 3 OCHOBHUM MTUTAHHSIM.

CTyneHT BUIBHO BOJIOJIE€ MaTeplajioM, 3Ha€ BU3HAYCHHS, BIIMOBIAHI
JIEMH, TEOPEMH, O3HAKU, TOIIIO, MOXKE 3allMCaTH iX MaTeMaTUYHUU BHUpa3, a
TAKOX HABECTU MPUKJIAJIM 1X 3aCTOCYBaHHSI.

CTyneHT He MOBHOIO MIpOIO 3HAa€ BHU3HAYCHHS, BIJMOBIAHI JIEMH,
TEOPEMH, O3HAKH, TOIIO, MOXKE 3alMCcaTH iX MaTeMAaTUYHUN BHpa3, a TaKOX
HABECTH NMPHUKJIAIN iX 3aCTOCYBAHHSI.

CTyneHT He MOBHOK MIpOI0 3HAa€ BU3HAYCHHS, BIJMOBIAHI JIEMH,
TEOPEMH, O3HAKH, TOIIO, MOYKE 3aIUCATH 1X MATEMATUYHUN BUPA3.

CTyneHT He MOBHOK MIpOI 3HAa€ BU3HAYCHHS, BIJMOBIAHI JIEMH,
TEOPEMH, O3HAKH, TOLIO, MOKE 3AIMCATH 1X MATEMATUYHUN BUPA3 3 ACIKUMHU
TTOMUJIKAMH.

CTylIeHT He OpIEHTYETbCA Y MaTepianax MUTaHHsS, HE MOKE BIAMOBICTH Ha
IOJATKOBI IMUTaHHS 3a 3MI1CTOM HAaBYAJIILHOI JUCIIAIUIIHU
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8. Kpurepii oniHioBaHHsI pe3yJbTaTiB HABYAHHA

‘ Jlenna dpopma 3aouHa hopma
NoNe 3micToBoOro Ktk KIEKICTE
. UIBKICTH
MOJYJIS 1 TEMHU B poGotu Canin Bua pobotu Sais
MPP Nel. KP. 10
3M 1
T1, T2 3aBmanng Nel 10 3aBmanng Nel
MPP Nel. KP.
T3 3aBmanag Ne2 10 3aBnanas Ne2 10
I[IMK Tect Ne 1 10 -
MPP Ne2. KP.
5 3aBmanng Nel 10 3aBganus Ne3 10
3M 2 KP
T6 MPP Ne2. 10 ' 10
3aBgannsa Ne2 3aBnanasg Ned
[IMK Tect Ne 2 10 - -
- - - 3axuct KP 20
[lincymkoBui Ex3amen 40 Ex3amen, 10
KOHTPOJIb
Cyma 100 100

9. 3aco0uM HABYAHHS

[lepconanbHi KOMIT'FOTEPH Ta TapKeTH, enekrpoHHuil cepsic GoogleClassroom
JUIsL  opraHizamii JWCTAHI[IHHOrO HaBYaHHA 1 OOMIHY 1H(QOpMaIlED, a TaKOXK
Mmecenpxkepu Zoom, Viber Ta Skype.

10.PexomeHnaoBaHi qkepesia indopmairii

OcHoBHa JiTepaTypa

1. Bumia matematuka: miapy4yHuk y 2 kH. — Kaura 1. OcHoBHI po3ainu. / 3a pen.
I'. JI. Kyniniva. — K.: JIu6ine, 2003. — 400c.

2. Cokonenko O. I. Buma maremartuka: nigpyyd. — K. : Akagewmis, 2002. — 432 c.

3. [Tak B.B., Hocenko FO.JI. Buma matematuka. — Jlonernpk: Crankep, 2003. —
495 c.

4. Buma maremartuka: 30ipuuk 3ana4d / B.I1. [Iy6oBuk, I.I. FOpuk, [.I1. BoBkogas
ta 1. 3a pea. B.I1. ly6osuk, L.I. FOpuk. — K.: A.C.K., 2003. — 479 c.

5. Canpukina JI.T., FOpuenko T.A. Ta iHmi. MeTtogu4Hi BKa3iBKU 1O BUKOHAHHS
TUTIOBHUX PO3PaxyHKIB Ta iHIWBIAyaJbHUX 3aBIaHb 3 BUIOI MaTeMaTHKH., YacTHHa 1, -
Muxonais: HYK, 2006 — 40 c.

6. FOpuenko T.A., Canpukina JI.T.MeToau4Hi BKka3iBKH 10 BUKOHAHHS THIIOBUX
pO3paxyHKIB Ta IHAWBIAyaJbHUX 3aBJaHb 3 BHINOi MaTeMaTWUKH., 4dacThHa 1, -
Muxkomais: HYK, 2006 — 50 c.

7. 3opinal. A. Meroauuni BKa3iBKM I MIATOTOBKH JIO0 TJICYMKOBO-
MOAYJBHOTO KOHTPOJIO, CaMOCTIHHOI Ta 1HAMBIAYalbHOI POOOTH CTYIEHTIB 3 TEMH
«Enementapui ¢ynkuii. ['panumi» / 1. A. 3opina, B. Il bopko, O. C. ManoiineHko,
€. B. Cokypenko. — Mukounais : Bunasuunrso HYK, 2008. — 48 c.
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8. 3opinal. A. MertoauuHi BKa3iBKM 3 BHIINOI MaTEeMaTUKH 3a TEMOIO
«Indepenuianbie uyucnenns Qyskiii omniei 3miaHOI» / I. A. 3opina, B. II. bopko,
0O.C.Mamnoiinenko, €. B. Cokypenko. — MukonaiB : Bugapauurso HYK, 2011. — 68 c.

JonomixkHa JiTepaTypa

1. bepmant A.®., Apamanosuu M.I'. Kparkuii Kypc MaremaTidecKoroaHaiusa. —
CII6.: Jlans, 2003. — 736 c.

2. Banees K. I', /Ixxananosa [.A. Bumma matemaTtuka: HaBd. 11oci0. : y 2-x 4. — 4. 1.
— K. : KHEY, 2001. — 546 c.

3. Ay6osuk B.I1., FOpuk L.I. Buma marematuka. — K.: A.C.K., 2006. — 648 c.

4. 3opina [. A. He3BuyailHe BUKOPHCTaHHS BEKTOPIB Yy 3BHYAaWHUX 3a]ayax :
metonuuHi pekomennaiii. — XepcoH : KBH3 «XepcoHncbka akagemiss HemepepBHOT
ocBITHY, 2016. — 26 c.

5. KpuByna B.I'., bapkoscekuii B.B., bapkoBcrkka H.B. Buina martemaruka.
[Mpaktuxym / — K.: IYJI, 2003. — 536 c.

6. Jluman @., Bmacenko B., Iletpenko C. Buma marematuka. HaBuyanpHuii
nociOHuk. Y 2-x yactuHax. K: YHiBepcurercrka kaura. 2018- 614 c.

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

Iuranus i MOAYJIbBHOI0 KOHTPOJIIO

EJjeMeHTH JIIHIVHOT aJre0pu

1.Marpuri, ix Buam. [lii 3 MaTpuiisamu.

2.Bu3HayHMK MaTpUIl, HOrO BIACTUBOCTI, OOUUCIICHHS.

3.06epuena matpus. HeoOxiiHa 1 JOCTaTHS yMOBa iCHYBaHHSI OO€PHEHOT MaTpHILL.
4.Cuctema n JHIMHUX anreOpaiyHuX piBHAHB 3 N HEBIJIOMHUMH, 1i MATPUYHUN 3aIKC Ta
PO3B’SI30K.

5.®@opmynu Kpamepa.

6.P0o3B’s13yBaHHS OTHOPITHUX CUCTEM JIIHIMHUX PIBHSHb.

EJieMeHTH BEeKTOPHOI aJreopu

1.Bekropu. JliHiiiH1 onepariii HaJ BEKTOpAMH Ta iX BIACTHUBOCTI.

2.ba3uc Ha mouHI 1y npocTtopi. Po3kmnan BekTopa 3a 6azucom.

3.IIpoexkuist BEeKTOpa Ha Bich. BaacTUBOCTI MpOEKIIIi.

4.0OproroHansHuil 6a3uc. BekTop B AeKapTOBiil CUCTEMI KOOPIUHAT.

5.IIpoexkuii BeKTOpa, 3aJaHOT0 KOOpJAMHATAMH MOT0 MOYATKY 1 KiHIA. MOylib BEKTOpA.
BiacTanp Mixk IBOMa TOYKaMU Ha IJIONIMHI 1 y POCTOPI.

6.Hampsimai kocunycu Bektopa. OpT BeKTOpa.

7.CxansipHuii 100yTOK BEKTOPIB, HOTO BIACTUBOCTI, BUPa3 B KOOPJMHATAX.

8.KyT mix qBOMa BEeKTOpamMu. ¥ MOBa MEPIEHIUKYIISIPHOCTI Y BEKTOPHIHN Ta
KOOpPJIMHATHIN popmax.

9.BektopHuii 100yTOK, HOTO BJIACTUBOCTI, BUpa3 B KOOPMHATAX.

10. Mimanuit 100yTOK BEKTOPIB, HOTO BIACTUBOCTI, BUpPa3 B KOOP/IMHATAX.
11.YMo0Ba KOMITJIapHOCTI TPHOX BEKTOPIB Y BEKTOPHIN Ta KOOpAUHATHIN (hopmax.
12.3acTocyBaHHS BEKTOPIB 10 PO3B’sI3aHHS 3aa4 aHAJITUYHOI TEOMETPIi:

-JIJIEHHS B1JIpi3Ka y 3a1aHOMY BIJHOIIICHHI;

-IUTOIIA TPUKYTHUKA 32 KOOPAMHATAMU HOT0 BEPILUH;

-0’0€M MmipaMiJid 3a KOOPAUHATAMH 1i BEPILIUH;

-(opMyJu NepeTBOPEHHS KOOPIUHAT MPHU MapajieIbHOMY TIEPEHOCI Ta TOBOPOTI Oceit
KOOpPJIMHAT.

AHaJiTHYHA reoMeTpis

1.JIinii Ta iX piBHSAHHS Ha TIomuHi. [Ipuknaau

2.IlonsipHa cuctema koopauHat. [lonsipae piBasHHS HiHil. [Ipuknanm.
3.ITapamerpuune piBHsHHS JiHii. [Ipukmany.

4 Ilpsima Ha mmomuHi. Pi3H1 BUu ii piBHAHHS (32 TOYKOIO 1 HOPMAJIEHUM BEKTOPOM;
3arajbHE PIBHSHHS; PIBHAHHS 3 KyTOBUM KO€(ILIEHTOM; 32 TOYKOIO 1 KyTOBUM
Koe(ilieHTOM; pIBHSHHS “y BiIpi3Kax’’; 3a JBOMa TOUKAMM)

5.KyT M npssIMUMU Ha TUIOLIMHI. Y MOBH NapajedbHOCTI 1 MePIEHUKYISIPHOCTI.
6.Bincranp BiJ TOUYKH J0 MPSMOI Ha TUTOIIKHI.
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7.KpuBi npyroro mopsiiky — eJirnc, rinepOona, mapadona. Ix kaHOHIUHI PIBHSHHSA 1

BJIACTUBOCTI.

8.JIiHiiiHe pIBHSHHS B IPOCTOPI. 3arajibHe piBHAHHS IUIOMUHN. HemoBH1 piBHIHHS.
9.PiBHSHHS IUTONIMHM 32 TOYKOIO 1 HOPMAJIBHAM BEKTOPOM.

10.KyT Mix ABOMA IJIOUIMHAMH. Y MOBH MapaieNbHOCTI 1 MEPHEHIUKYISIPHOCTI
TUTOMIHH.

11. Ilpsima y mpoctopi. KaHoHI4HI Ta mapaMeTpUyHi piBHIHHSL.

12.I1psma sk nmepeTuH ABOX IuiomuH. [lepexis Bia 3aradbHUX PiBHSIHB 10 KAHOHIYHUX.

13.KyT Mix ABOMA MIPSIMUMH Y IPOCTOPi. YMOBa MEPETUHY JBOX MPSIMHUX.
14.TToBepxHi Ipyroro MOpsIKy, iX KAHOHIYHI PIBHSHHS Ta TOCHIKEHHS opmu
METOIOM Tepepi3iB:

- eJIIICOIN;

- rinep0010iau (0AHOMOPOKHUHHUM 1 TBOTIOPOKHUHHUN ),

- mapabooiny (eMNTUIHHUM 1 TIIEpOOTIIHUN);

- KOHYC JJPyTroro NopsaKy;

- HWIIHJAPH IPYTOro MOPSIKY.

Beryn 10 MaTeMaTHYHOIO aHAJIZY

1. O3nauenns ¢pynkuii. O6nacTs Bu3HaueHHa. Ciocoou 3aganHs ¢pyHkuii. ['padik
dyHKILI.

2. I'padiku OCHOBHUX €JIEMEHTAPHUX (PYHKU1N (BMITH Oy1yBaTu).

3. Heckinuenno mani Benuuunu. O3naduenns. [Ipuknaau. Xapakrep rpadika

HecKiH4eHHO Maoi QyHkuii mpu X %, X >,
4. HeckinueHHO Benuka BeanunHa. O3HaueHHs, TPUKIIaId. XapakTep rpadika H.B.

dynkuii mpu X 7%

5. O6mexena ¢yHKIS B 3aaHoMy 1HTepBaii. [Ipuknanu. ['eomerpudHa utocTpartis.
6. BracTuBOCTI HECKIHYEHHO MaJuX.

7. Tpanuns Gyskuii mpu X %o 1a X = % O3nauenns. 'eoMeTpuuHe TIyMadyeHHS.

8. I'pannug nocnigoBHocti. O3HaueHHs. ['eomeTpuyHe TIyMayeHHS.

9. BrnactuBocTi rpanuilb (FpaHMII CTANIOT; PO 3HAK TPAHMUIIl; TPAHUI TPOMIKHOT
GyHKIIIT; TpaHUIS CyMH, T00YTKY, YaCTKH).

10. ITepia BaxkJiviBa rpaHHULIS.

11. lpyra BaxxnuBa rpanuiis. Pi3Hi BuaH ii.

12. TlopiBHSIHHS HECKIHYEHHO MajuX. EKBiBaJeHTHI HECKIHUEHHO MaJi Ta ix
BlacTuBOCTI. HaBecTu npukiiaay eKBiBaJEHTHUX HECKIHUEHHO MaJIUX.

13. HenepepBHicTh (YyHKIIIT B TOYIII (Ba O3HAYEHHS).

14. Touku po3puBy QyHkuii. Tunu Touok po3puBy. HaBectu mpukiaau.

15. Jlii Han HenepepBHUMU (DYHKIISIMU (HETIEPEPBHICTh CYMH, T00YTKY Ta YaCTKU;
HETEPEPBHICTh CKIAAEHOT PYHKIIIT).

16. BnactuBocTi (yHKIIIM, HEIEpEepBHUX HA BiAPI3KY (CPOopMyItOBaTH Ta AaTH
r€OMETPUYHE TIIyMAaUEHHS TEOPEM)

IoxinHa Ta audepenuian GyHkuii

1. [Moximra ynkIii. O3HaueHHS.

['eomeTpuunMii Ta Pi3UYHUN 3MICT TOX1THOI.

2. 3B’S130K MK HETIEPEPBHICTIO Ta AUPEPEHIIIHOBHICTIO (PYHKIIIT (IOBECTH).
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3. IloxigHa cranoi, cymMu, 100yTKY, YaCTKH (JIOBECTH).

4. TloximHi TpuroHOMeTpUYHUX YHKIIHN SInX, cosX, tgx, ctgx (BHUBECTH).
5. IMoxigua norapudmiunoi GyHKIIIT (BUBECTH).

6. [ToxigHa moka3HUKOBOI (PyHKIIIT (BUBECTH).

7. IloxigHi 06epHEHNX TPUTOHOMETPUYHUX (PYHKIIIH arccosX, arcsinx, arctgx, arcctgx

(BUBECTH).
8. IToximua ckmanenoi ¢pynkirii. [ToximHa creneneBoi GyHKIIT (BUBECTH).
9. IloxigHa QyHKIIII, 3a1aHOT TapaMETPUYHO.

10. dudepenmian ¢pyHKIT Ta HOro 3B’A30K 3 pupictoM ¢GyHKII. ['eoMeTpruunuii 3MicT

audepeHiiania.
11. BnactuBocTi audepeHiiaia.
12. 3acrocyBanus qudepeHiiaia B HabJIMKEHUX 00UUCICHHSX.

13. IToximgH1 Ta qudepeHIiaay BUIUX TOpsAKIiB. MeXaHIYHUHN 3MICT APYroi MOXiTHOI.

3acTocyBaHHS OXIHOI.
1.IToxinna. ['eoMmeTpuuHMii Ta PI3UYHUN 3MICT MOX1THOI.
2. Jludepenttian QyHKIii.
3.3acrocyBaHHs nudepeHiiaia y HaOauKEeHUX 00UUCIICHHSX.
4. Teopema Poinis (popMynroBaHHS Ta FEOMETPUYHE TIIYMAuCHHS ).
5. Teopema Jlarpanxa, HaCIiAKU 3 HEJ.
6.[TpaBumo JlomiTams.
7.O3HaK1 MOHOTOHHOCTI (DYHKIIIi.
8.HeoOximHa 03HAaKA EKCTPEMYMY.
9.[locTaTHi yMOBHU €KCTpeMyMYy (3a MEPIIOI0 Ta APYTOI0 MOX1THOIO).
10.OnyxumicTs rpadika ¢ynkiii. Jlocratai ymoBu. Touku neperuny.
11.Acumnrotu rpadika QyHKIIII.

Po3pobumk ﬂ (é /HiTBiHOBa M.B.

1. IeJI.H., K.(b-M.H, Ipod.
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