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1. Anoranis

HaBuanbHa nucuuiuiina «Buina maTemMaTHKa» € KOMIIOHEHTOK OCBITHBO-IPO(eciiHOT
nporpamMu MiJITOTOBKK 37100yBayiB BUIOi OCBITH MOYaTKOBOTO PIBHS (KOPOTKUN LMKI) BUIIOL
OCBITH 3a crenianbHicTio 208 ArpoimkeHepis ramxy3i 3HaHb 20 ArpapHi HAyKH Ta MPOJAOBOJIBCTBO
1 y3roJIKy€eThes 3 i1 METOI0 — MIArOTOBKA MOJOAIMINX OakallaBpiB, 3AaTHUX PO3B’A3yBaTH CKJIa/IHI
CHeliani30BaHl 3aBJaHHS Ta MPUKIAAHI NpodieMu y cdepl BUPOOHHUITBA Ta MEepepoOKH
CUIBCHKOTOCIIOJIAPCHKOT  MPOJYKUIi, [0 nependadyae HaOyTTd 3aralbHUX W (paxoBUx
KOMIIETEHTHOCTEM, Ta MOXKE XapaKTepU3yBaTUCS NIEBHOIO HEBU3HAUEHICTIO YMOB.

Meta HaBuansHOT AMCIUIUTIHA «Buia MaTeMaTnka» — GOpMyBaHHS CHCTEMHU TEOPETUIHHUX
3HaHb 1 NPAKTUYHUX HABUYOK 3 OCHOB MAaTEMATUYHOIO arapary, sika BUKOPUCTOBYETHCS M1J 4ac
BUBYCHHS JUCITUILIIH IUKITY 3arajbHOi Ta TPoQeCciiHOI MiATOTOBKH.

3aBaaHHsA AUCHUILTIHU:

- HaJlaTu CTyJEHTaM 3HaHHS 3 OCHOBHHMX PO3/UIIB BUILOT MAaTEMAaTHKU;

- MABUIIUTU PiBEHb iX (yHIAMEHTaIbHOI MAaTEMaTUYHOI MiATOTOBKU 3 MOCHJICHHSIM ii
MPUKIIATHOT CIIPSIMOBAHOCTI;

- cnpuATd (HOopMyBaHHIO HEOOXI1AHOI MaTeMaTUyHOi 0a3H JJIsl BUBUEHHS TUCLUIUIIH LUKITY
npoeciiHol TATOTOBKHU.

Annotation

The discipline ‘Higher Mathematics’ is a component of the educational-professional
program of preparation of applicants for higher education of primary level (short cycle) of higher
education in the specialty 208 Agro engineering in the field of knowledge 20 Agricultural
sciences and foodstuffs and is consistent with its purpose — preparation of junior bachelors who
are able to solve complex specialized problems and applied problems in the field of production
and processing of agricultural products, which involves the acquisition of general and
professional competencies, and may be characterized by a certain uncertainty of conditions.

The purpose of the discipline ‘Higher Mathematics’ is formation of a system of theoretical
knowledge and practical skills in the foundations of the mathematical apparatus, which is used in
the study of disciplines in the cycle of general and professional training.

Tasks of the discipline:

- to provide students with knowledge of the basic sections of higher mathematics;

- to raise the level of their fundamental mathematical training with the strengthening of its
applied orientation;

- to contribute to the formation of the necessary mathematical basis for the study of
disciplines of the cycle of professional training.
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2. Onuc HaBYAJIbHOI JUCHMILTIHU

«Bua marematrnka»
["any3s 3Hanb 20 ArpapHi HAyKH Ta MPO0BOJIbCTBO
CrenianpHicTh 208 ArpoiHskeHepis
Crymninb Buioi ocBity MoJioamuii 6akaaaBp
O6o0B’s13k0Ba (BHOiIpKOBa) kKoMmoHeHTa QO00B’sI3K0Ba
Cemectpu I-11
Kinbkicts kpequtis ECTS 7,0
KinbKicTh 3MICTOBHUX MOIYJIIB 8
3arajgbHa KUIBKICTE roaud 210
Buay HaB4YAJbHOI JisILHOCTI Ta BHAM HABYAJILHHUX 3aHATH, 00CAr TOJUH Ta

KpPeJAUTiB:

Jlexuii 78 / 2,6 xpemuty ECTS
[Mpaktuysi 3anatts 76 / 2,53 kpequry ECTS
Camocriitaa pooorta 56 / 1,87 kpeautiB ECTS
dopmMa niACyMKOBa KOHTPOJBHOTO 3aX0/1y eKk3aMeHu y 1,2 cemecTpi.

KopoTtkuii onuc

Y mporeci BHUBYEHHS JUCHUIUIIHM 3a HEOOXIAHICTIO 3aCTOCOBYIOTHCS 1HHOBAIIIMHI
MeJaroriydi  TEXHOJOTii, a caMe MUIeCIPSIMOBaHUN CHCTEMHUN HaOlp mpuiiomiB, 3aco0iB
opraHizailli HaB4aJIbHOI IISUTBHOCTI, 1[0 OXOIUTIOE BECh MPOIIEC HaBYaHHS B1J BU3HAUCHHS METH
70 OJIep>KaHHSI PE3YNIbTATIB: KOMIT'IOTEPHI Mpe3eHTallli, KOMI'TOTEpHI Mmporpamu Jyuisl mo0yI0BU
rpadikiB Ta po3paxyHKiB, cHUcTeMa AuWcTaHIiiiHOi ocBitm Moodle, tectoBi mporpamu Ta
TexHoJorii Jitsi, BOymoBani B kypc Ha miardopmi Moodle, Google meet Ta ixmmi.

Ilepen0aveni HedopmMaJbHI OCBITHI 3aX0aM, 30KpeMa YYacTb Y CTYIEHTCBKUX
KoH(epenisx. 3100yBay Mae MpaBo CaMOCTIHHO OOMpaTH HaIpsM 1 BUJ He(OpPMaIbHUX OCBITHIX
3axomiB. OiiHka iXHIX pe3ydabTaTiB BiIOyBaeTbCcs 3a HAABHOCTI  JOKYMEHTAJIBLHOTO
niaTBep/KeHHsT  (cepTudikaT, CBIAOLTBO, CKPIHIIOT, NpOrpama, 3alpolleHHS TOIIO).
[lepe3apaxyBaHHsl AUCLMIUIIHM ab0 OKpeMUX TeM BIJOyBaeTbcad 3a OakaHHs 3700yBaua Ha
mifICTaBi HOPMATUBHOT BHYTPINIHKOI ToKyMeHTallii Ta [Tonoxxens MHAY.

Ilependaveni indopmanbui 3axoam ocBitn. I[HPopmanbHa ocBiTa mnependayvae
caMOOpraHizoBaHe 3J00yTTS CTYACHTOM TIEBHMX KOMIIETEHTHOCTEH, 30KpemMa IiJ dYac
MOBCAKACHHOI MISUTbHOCTI, MOB’A3aH01 3 MPOo¢eCciiiHO, IPOMAICHKOI0 a00 1HIIOK iSUIBHICTIO,
POJIMHOIO YW JTO3BULISAM. Taki OCBITHI 3aXOJH CIPHUSIOTH PO3IMIUPEHHIO NMPOQECiiHUX 3HAaHb Ta
YMiHb 1 € OJIHIEI0 3 KIIOYOBHX KOMIIETEHTHOCTEH ocobuctocti. ®opmu iHMOpMaTbHOT OCBITH:
OJIHOPA30BI JIEKIIii, BIICOYPOKH, Me/l1a-KOHCYJbTallli, CIIJIKYBaHHS y CiM’1, 3 KOJIeTaMH, YUTaHHS
Crieliai30BaHuX KypHaJiB, TeaecOaueHHs, BiJIe0, He3alJIaHOBaHI OeCi IH.

Mo:xinuBocTi HaOyTTS NPOrpaMHUX pe3yJabTaTiB B yMOBAaX IHKJIK3MBHOI OCBITH.
HalyTTs mporpaMHHUX pe3yJbTaTiB B yMOBaX IHKJIIO3UBHOI OCBITH 3[1HCHIOETHCS BIMOBIIHO 10
[TonoxeHHsT TPO OpraHizalilo I1HKJIIO3UBHOTO HaBYaHHS 0Ci0 3 OCOOJMBUMH OCBITHIMU
notrpebamu y MukonaiBcbkoMy HallioHaIbHOMY arpapHoMy yHiBepcureti CO 5.279.01-00.2020
i3 3aCTOCYBaHHSM OCOOMCTICHO OpPIEHTOBAaHMX METOJIB HaBYaHHSA Ta 3 ypaxyBaHHSIM
IHIUBITYaTbHUX OCOOJHMBOCTEH HaBYAIBHO-TI3HABAIBHOI MISUIBHOCTI YCIX 3700yBadiB BHUIIO1
OCBITH, pPEKOMEHMAalild IHAMBIAyalbHOI TMporpaMu peabumitamii ocobu 3 IHBaJiAHICTIO (3a
HasBHOCTI) Ta/ab00 BUCHOBKY IPO KOMIUIEKCHY TICHXOJIOTO-TIEIarOriuHy OLIHKY PO3BHUTKY
3100yBayiB BUILOI OCBITH (32 HAassBHOCTI), 1110 HA/IA€THCS 1HKIIO3UBHO-PECYPCHUM LIEHTPOM.

MOoJIMBICTh IUCTaHIIHOTO (200 OYHO-IAMCTAHI[IHHOTO) HABYaHHS 3 BUKOPUCTAHHS
HACTYIHHX 3aC00i1B:
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1. Cucrema Moodle (https://moodle.mnau.edu.ua/course/view.php?id=2305) — nekuiitHuii
MaTepiall, IpaKTHYHI 3aBJIaHHS, 3aBIaHHS JIJIsl CAMOCTIHHOI pOOOTH;

2. CepBic Bigeo-TenmeoHHOrO 3B’sI3Ky Ta BimeokoHgepenmii Google meet — s
MPOBEJICHHS 1HANBIYyalbHUX MPAKTUYHUX 3aHATh, KOHCYJIbTAIIH TOIIO;

3. Enextponnuii penosutapii MHAY — ans BukopucTanHa iHGOpMaIiiHUX MartepiaiiB
(http://dspace.mnau.edu.ua/jspui/simple-
search?location=%2F &query=%D0%91%D0%BE%D0%B9%D1%87%D1%83%D0%BA&pp=
10&sort by=score&order=desc);

4. Aynio- Ta BIJCOMOBIJOMIJICHHSI 3 JIEKI[IHHUM MaTepiajioM, MOSICHEHHSM OCOOJIMBOCTEU
3aB/IaHb Ta HAIIPSIMaMU X BUKOHAHHS TOIIO;

5. CoinkyBanHs yepe3 Telegram — GararomiaTdopMoBHii KiIaya-MECCHIKED 3 QYHKIISIMU
VoIP nnsa cmaprdonis, mmanmeriB ta I[IK, saxuit no3Bosise OOMIHIOBAaTHCS TEKCTOBUMH,
rOJIOCOBUMHM Ta BIJCONOBIIOMJICHHSIMH, HajlinkamMu Ta ¢oTorpadisimu, Qailnmamu Oararbox
dbopmaris;

6. 3ayryd4eHHS 10 OCBITHbO-HAYKOBHMX 3aXO0/I1B B OHJIAWH-PEKUMI;

7. InauBinyaabHUN MIAX1T A0 BUKJIAJACHHS MaTepialy HaBYaIbHOI TUCITUTUIIHY;

8. MoXIuBICTh 3alydeHHS [0 OCBITHBOTO MPOLIECY KypaTropa akaJeMiyHOi Tpymnu Ta
JIOJIMHU, SIKa 3HAXOJMUTHCS TOPSA 3 3700yBaueM BHUIOI OCBITH 3 OCOOJMBUMHU OCBITHIMHU
noTpedamu (0aTbKH, cecTpa, OpaT Ta 1HIIHNX).

MogBHa migroroBka. J[UCIUIUIIHA BUKJIAAAE€THCS YKPATHCHKOIO MOBOKO. J[0 KOXKHOI TeMu
HABEJICHO KJIFOUOBI CJI0BA aHTITIHCHKOI MOBOIO.

@®opmu HaBuaHHs. [[eHHa (AucTaHIiifHa, 3MilIaHA — 32 HaKa30M PEKTOpa, HANPHUKIAMA, Y
3B’SI3Ky 13 JOTPUMAHHSAM KapaHTUHHUX 3axojiB). OCBITHIM Mpolec peani3yeTbCcsl y TaKuxX
dbopmax: HaBUYaIbHI 3aHATTA (JEKIIHHI 3aHATTA, MPAKTHYHI 3aHATTSA, KOHCYJIbTAIlli),
IHIWBIIyaabHI 3aBJaHHS, CAMOCTIHHA po00Ta, KOHTPOJIbHI 3aX0/IH.

Metoau HaBuaHuHs. [IpoOiieMHO-Opi€HTOBaHE  HAaBYAHHS, CTYACHTOIICHTPOBAHE
HaBUYaHHs, 3MilllaHe HaB4YaHHSA B cucTeMi Moodle yHiBepcuTeTy, camMOHaBYaHHsS, HaBYaHHS Ha
OCHOBI JIOCIIJ’KeHb. BUKIagaHHS TPOBOAUTHCS Y BUIIISAMI JIEKIiH, MYIbTHMENIMHUX JIEKIIiH,
NPAKTUYHUX 3aHATh. TakoX TependadyeHa caMoCTiiiHa poOOoTa 3 MOMIIMBICTIO KOHCYJbTAIlll 3
BUKJIaJ]aueM, e-learning 3a OKpEMHUMHU OCBITHIMU KOMITIOHEHTaMH, 1H/IMB11yaJIbH1 3aHATTSI.

VY mporieci HaBYaHHS BCI YYaCHHKH OCBITHBOTO IIpOIlECY 3000B'i3aHi JOTPUMYBATHUCS
NPUHIIMITIB aKaJeMidyHOl J00p0oYecHOCTi — CYKYMHOCTI €TUYHUX MPUHIUIIB Ta BU3HAUCHUX
MpaBUJl TMPOBAKEHHS OCBITHBOI Ta HAYKOBOI MISUTBHOCTI, fKI € OOOB'S3KOBUMHU IJisi BCIX
YYaCHHUKIB TaKoi JISJIBHOCTI Ta MalOTh Ha METI 3a0e3MeuyBaTH JOBIPY A0 pe3ybTaTiB HaBYaHHS
Ta HAYKOBOI MisNIBHOCTI, 3 ypaxyBaHHSM BUMOT 3akoHy Ykpainu «lIpo Buiry ocity», «IIpo
OCBITY», METOJIMYHUX peKOMEHaIliii MiHicTepcTBa OCBITH 1 HAyKH YKpaiHM JJIsl 3aKJIaJ1iB BUIIOL
OCBITU 3 MIATPUMKUA TIPUHIMUIIB akaaeMmiuHoi gobpodecHocTi, Kopaekcy akamemidHOi
nobpouecHocTi 'y MUKOMAiBChbKOMY HAI[IOHAIBHOMY arpapHOMY YHIBEPCUTETI Ta 1HIIHX
JIOKYMEHTIB.

VYci akagemiuHi TeKcTH (OCBITHI Ta HAayKOB1) 3/100yBayiB BHUIIOI OCBITH OOOB'SI3KOBO
MEPEBIPAIOTHCSA IMIOAO0 X BIAMOBIAHOCTI MPHUHIMIIAM aKaJeMIdyHOT JOOpPOYECHOCTi, Yy T. Y. 3a
nonomoroto porpamu Unicheck.

Poboua mporpama 3 AWCHUIUIIHM LIOPIYHO OHOBJIIOETHCA 3 ypaxyBaHHSM MoOakaHb Ta
pe3yabTaTiB ONMUTYBAHHS 3100yBaviB BUILIOT OCBITU Ta POOOTOIABIIIB.



https://uk.wikipedia.org/wiki/%D0%A5%D0%BC%D0%B0%D1%80%D0%BD%D1%96_%D0%BE%D0%B1%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%9C%D0%B8%D1%82%D1%82%D1%94%D0%B2%D1%96_%D0%BF%D0%BE%D0%B2%D1%96%D0%B4%D0%BE%D0%BC%D0%BB%D0%B5%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/VoIP
https://uk.wikipedia.org/wiki/%D0%A1%D0%BC%D0%B0%D1%80%D1%82%D1%84%D0%BE%D0%BD
https://uk.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%BD%D1%88%D0%B5%D1%82%D0%BD%D0%B8%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%27%D1%8E%D1%82%D0%B5%D1%80
https://uk.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%27%D1%8E%D1%82%D0%B5%D1%80

3. MeTa BUBYEHHSA HABYAJIBLHOI JUCIUILIiHA

Mema oucyunninu: GOpMyBaHHS CUCTEMHU TEOPETUYHHMX 3HAHb 1 MPAKTUYHUX HABHUYOK 3
OCHOB MAaTE€MaTUYHOT'O amapaTy, 3aCBOEHHS CTyACHTaMH O0a30BHMX MaTE€MaTUYHHUX 3HAHb,
HEOOXIIHMX MiJ Yac po3B’sA3yBaHHA 3alay y HpodeciiiHid AISIbHOCTI; BUPOOJIEHHS HaBUYOK
MaTEMaTUYHOTO JOCTIKCHHS MPUKIIAIHIX 3a71a4, (OpMyBaHHS JIOTIYHOTO MHUCIICHHS.

3asoanmus oucyuniinu:

- O3HAMOMJIEHHS CTYACHTIB 3 OCHOBAMHM MAaTEMaTHYHOIO amapaTry, HEOOXIAHOTrOo s
pPO3B’SI3yBaHHS TEOPETUYHMX 1 NMPAKTHYHUX 3aBJaHb MEXaHIKM Ta (OpMYBaHHA HEOOX1JHOL
MaTEeMaTHUYHOI JIOT1KH;

- MPULICTUICHHA CTYJEHTaM YMiHb CaMOCTIMHO BHMBYATH JIITEpaTypy 3 MaTeMaTHKU Ta il
MPHUKJIATHAX T TAHb,

- 1aTH HEOOX1AHY MaTeMaTUYHY MIATOTOBKY Ta 3HAHHS JJIsl BUBUYCHHS 1HIINX JUCIHUILIIH;

- BUPOOJICHHSA Yy CTYJCHTIB MPAKTUYHUX HABUKIB MPHU PO3B’SA3yBaHHI KOHKPETHUX 3aj1ad,
BMIiHHS 3aCTOCOBYBaTH MaTeMaTHYHI METOJW TPH AOCIIIKEHHI TEXHIYHUX MPOIECIB 1 TPHHHATTI
ONTUMAJIbHUX 1H)KEHEPHUX PIIIEHb B TEXHILII.

Ilpeomem Oucyunninu: HyHIAMEHTATbHI MOJOKCHHS aHAJITHUYHOI T€OMETpii, JiHIHHOT Ta
BEKTOPHOI ajre0pyu Ta MaTeMaTUYHOTO aHali3Yy.

Iumeepanvua xomnemenmuicms:
3MaTHICTh PO3B’SI3yBaTH THUIIOBI CIIEIIai30BaHI 3aBJaHHS Ta MPaKTUYHI MpoOJeMH TijJ Yac
npodeciiiHol TISIBHOCTI y Taiy3i, abo y mpolleci HaBYaHHSA, MO Tepeadadae 3acTOCYBaHHS
TEOpii Ta METOJIB BIAMOBIAHOI HAayKH 1 XapaKTEpPHU3YeTbCS TEBHOIO HEBU3HAUCHICTIO YMOB
arponpoMUCIOBOI0O BUPOOHHUIITBA.

3azanvHi KoMnemeHmHOCmi.

3K6. 31aTHICTh 10 CHCTEMHOTO Ta a0CTPAKTHOTO MUCIICHHS, aHAITi3y Ta CUHTE3Y.

3K7. 3naTHICTh YUYUTHUCS, OyTH HAIOJETIMBUM B IOCSTHEHHI METH.

Ilpoepamui pe3ynomamu Ha8UaHHA:

[TPH3. Bminns 30upaTu, aHali3yBaTH, 3aCTOCOBYBATH 3HAHHSI JJI PO3B’sA3aHHS 3a/1ay aHATI3y Ta
CHHTE3Y Yy arpOIpOMHCIIOBOMY BHPOOHHIITBI.
[TPH15. 3actocoByBaTH MEXaHi30BaHI TEXHOJIOTIi Ta KOMIUIEKCH MAIMH 1 BUPOOHUIITBA

MPOYKIII.



4. IlepexyMoBH 111 BUBYEHHS U CIUILIIHA

JIist yCHIIIHOTO 3aCBOEHHS CTYACHTAMH KypCy BHIIOT MaTeMaTUKH JOCTaTHHO 3HAaHb
cepenHboi 1mKomH. Jlims 3700yBadiB BHINOI OCBITHM TOYATKOBOTO PIBHA (KOPOTKUN ITHKIN)
nepeadavaoThCs JOAATKOBI MIOTHXKHEBI IMO3aMpOrpaMHi 3aHITTSA-KOHCYJIbTAIlll 3 MIKIJIBHOTO
Kypcy MaTEeMaTHKHU.

5. Micue (MCHUIUIIHE Y CTPYKTYPi HABYAJIbHUX TUCHHUILTIH

OKS3. Buiia mareMaTuka

U
OK4 OK5 OK6
dizuka HapucHa reomerpis, Kowmm’rorepu Ta
IHKeHepHa Ta KOMIT FOTEpHI
KOMIT FOTepHa rpadika TEXHOJIOT11
OK17 Bb1.7
Teopernuna MexaHika [IpuknanHa MexaHika
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6. CTpyKTYpPHO-JIOTiYHa cXeMa HABYAJIbHOI 1M CUMILIIHH

3MiCTOBUI MOIYITh Temu O0csiru roauH
1 cemectp
Ne Ha3Ba Ne Ha3Ba U IL ] CP ) Pasom
1 | EnemenTu ninidHOT 1 | Marpumi. [lii 3 MaTpuisiMu Ta iXHi BIaCTUBOCTI. | 2 2 - 4
aireop. BusnayHuku, IXHi OCHOBHI BJIACTUBOCTI.
2 Minopu, asireOpaiuHi TOMOBHEHHS. 1122 5
3 OOGepHena matpulis, ii BJIaCTUBOCTI Ta 11212 5
3HAXOJKEHHSI.
4 Marpuunuii meton ta hopmyau Kpamepa 51 2| 9 5
PO3B’sI3yBaHHS CHCTEM JIHIHHUX PIBHSHb.
Merton 'aycca po3B’ss3yBaHHS CUCTEM JIIHIMHHX
5 | piBusHb. Panr matpuni. Teopema Kponekepa- 2|12 |6 10
Kaneni.
Bceboro 3a 3micToBuii Moy 1b 8 |10 | 12 30
2 | Enementu Cucrema NpssMOKYTHUX KOOPAMHAT Ha
AHATI THYHOT 6 | uiommHi. 3aCTOCYBaHHS KOOPIUHAT JIJIS 112 2 5
reoMeTpii Ha pO3B’sI3yBaHHS 337124 IUIaHIMETIi.
IUTOIIMHI. 7 [Ipsama Ha TUTOIIMHI. B3aeMge po3TanryBaHHs sl 2] 4 8
MPSIMUX 1 TOYKU HA TUIOIIKHI.
8 | Jlinii mpyroro mopsiaKy Ha MJIONIUHI. 2 12| 2 6
9 HepeTBopeHHﬂ NPAMOKYTHUX KOOPIMHAT HA 11212 5
rwionuHi. [TonsipHi KoopAMHATH.
Bceboro 3a 3micToBuii Moayiab 6 | 8 | 10 24
3 | Bekropna anreopa. 10 Bexkrop. JliniiiHi 1ii HaJ1 BEKTOpaMHu. 5 5 4
EjieMeHTH CkansspHuil 100yTOK BEKTOPIB.
AHATITHYIHO] 11 Bexropunit Ta MillIaHUH 100YTKH BEKTOPIB, 5 2| 2 5
reoMeTpii B BJIACTHUBOCTI. .
HpOCTOpi. HJ‘IOIJ.[I/IH?. y IPOCTOPI. B3aeMHe pO3TallyBaHHS
12 | miomuH 1 TOYkH y ipoctopi. [ToBepxHi y 2| 2 6 10
IPOCTOPI.
13 [Ipsima y mpocTopi. B3aemHue po3ranryBaHHS sl 2] 4 8
MPSIMUX Ta TUIOMIUHU.
Bceboro 3a 3micToBuii Moy b 8 | 6 |14 28
4 | Beryn o aHanmizy 14 OCHQBH aHanigy. YucioBi MHOXKHHY 1 51 2| 2 6
DyHKIiH oHiei MIOCTI1IOBHOCTI.
SMIHHOI. 15 @yHini oz[Hiei"3MiHH0'1'. I'pannns QyHkmii. 31 92| 6 11
Uynosi rpaHumiil.
16 HenqpepBHiCTL ¢yskuii. Po3pus Qpynkuii y 39| 1 5
TOYIII.
Bceboro 3a 3micToBuii Moy b 8 1 6|9 23
Bcboro ronus no HaBp4YaJIbHiH JUCHHUILTIHI 32 ceMecTp 30 | 30 | 45 105




2 cemecTp
3MicTOBUN MOZYIb Temu OO0csaru roaquy
Ne Ha3Ba Ne Ha3Ba JI3| IIP| CP | Pa3zom
S | Jlubepenuiansue | 1 | IMoxigna Ta ii 3MicT. 2 | 2 - 4
UHCICHHA [TpaBuna nudepenuiroBanns. [loxinni
q)yHKH“ OAHIEL 2 | enemenTapuux QyHnkuiii. OCHOBHI TeopeMu 3|2 - 5
SMIHHOL. T(EPEeHIIATLHOTO YUCIICHHS.
3 [Toxigna Big cknaaenoi Gpyukmii. Jlorapudmiune 119 1 4
TrQepeHITiFOBaHHS.
4 Hudepennian Gpynxuii. [Toxigni Ta 5 | 9 1 5
nudepeHIiany BUIUX TOPSIKIB.
5 HesBHa i napameTpuyna ¢pyHkuii Ta ix 11 2 ) 3
mudepeHITIFOBaHHS.
6 [TpaBuio Jlomitans. AcumnroTu rpagika 5 | o2 1 5
¢byHKii.
7 3aCTocyBaHHa HOX1THOT JUTSL TOCITIKEHHS 3| 9 1 6
¢byHKii.
Bceboro 3a 3micToBuii Moayab 14 |14 | 4 32
6 | Judepenuiansue | 8 | DyHKUig ABOX Ta OUIbIIE 3MIHHUX. 2 | 2 - 4
YUCJICHHS 9 quiz[Hi Ta audepeHiian Bia GyHKIT ABOX 5 | 9 1 5
(byHKIlﬁ 3MI1HHUX.
Oaratpox 10 ExcTpemymu, HaitbibIIe 1 HAMEHIIIEe 3HaYEeHHS 5 | 9 1 5
SMIHHHUX. (GyHKIIT IBOX 3MIHHUX.
Bcboro 3a 3micToBuii MoayIb 6 | 6 2 14
7 | InTerpanbue 11 [TepgicHa. Heanﬁaquyﬁ iHTerpaJI Ta HOro 5 | 92 i 4
YHCIICHHS BiacTuBOCTI. TabuuIs iHTErpaiB.
dyHKuii oxHied 12 | Meroau iHTerpyBaHHS. 2 | 4 - 6
3MIHHOL. 13 | [aTerpyBaHHs MPOCTIIINX palioHATBHUX Ipo0iB. | 2 | 2 - 4
HeBusHauyenuii 14 ‘I[po6OBo-paui0HanLHi dbyHKIIT Ta X 5 | - 1 5
iHTerpaL IHTErpyBaHH4.
15 | IurerpyBaHHs ippallioHaNbHUX (DYHKIIIH. 3] 2 1 6
16 | InTerpyBaHHS TPUTOHOMETPUYHUX (YHKIIIH. 3] 2 1 6
Bceboro 3a 3microBuii MoayIb 14 | 14 3 31
8 | InTerpanbue 17 BI/I‘SHaIIeHI/II\/'I iHTerpgn, JOr0 reOMETpUYHUN 312 i 5
YHCTICHHS 3MICT Ta BJIaCTUBOCTI.
(yHKLIT oxHiel Busnauenuii iHTErpan Ak QyHKIS BEPXHBOI
AMIHHOL. 18 | 3miHHOI Mexi iHTerpyBanHs. dopmyia 3| 4 - 7
S —— Herotona — JleiiOHina.
—— 19 | HesnacHi iHTerpaiu Ta ixHi BIaCTUBOCTI. 2 | 2 - 4
20 Ha6nH>K§He 00UYrCIIeHHSI BU3HAYCHUX 5 | . 5 4
IHTErpaJiB.
21 3acTocyBaHHsI BU3HAUEHUX IHTETPaJiB J0 5 | o i 4
PO3B'sI3aHHA 33]]a4 T€OMETPIi.
99 3acTOCYBaHHS BH3HAYEHHMX IHTEerpaiB 10 5| 9 i 4
PO3B'sI3aHHA 33]]a4 MEXaHIKH.
Bceboro 3a 3micToBuii MOy b 14 12| 2 28
Bcboro ronuH no HaBYAJMBHINH JUCHUILIIHI 32 ceMecTp 48 | 46 | 11 105




7. 3MicT HABYAJIBLHOI AUCHMILTIHI

7.1. 3araabHuii po3nmoAJI FOHH i KPeIUTIiB

. KinbKicTh TOJIMH 1 KPETUTIB
Hasga 3micToBOrO MoTyJIst - 3
rom. KpPEIUTIB Y%
EnemenTH niHiiHOI anredpu. 30 1 14,3
EnemenTn aHaiTHYHOT reoMeTpii Ha TIJIONIKHI. 24 0,8 11,4
Bekropna anre6pa. Enementu anamiTuyHoi
pra airebpa. & 28 0,93 13,3
reoMeTpii B MPOCTOpPi.
Beryn no ananizy ¢yHkimii oiHi€l 3MiHHOT. 23 0,77 11,0
udepeHIiaibHe YUCIICHHS KIIii ogHiel
Hudepenn (ymxuii on 32 1,07 152
3MIiHHOI.
udepeHIiabHe YUCIICHHS Kuii 6araTbox
Hudepenn ymxn 14 0,47 6,7
3MiHHUX.
[aTerpanpHe YncneHHs Kiii o1Hi€T 3MIHHOI.
PAILHE HHCICHIA PYHKLIT O 31 1,03 14,8
HeBuznauenwuii inTerpai.
[aTerpanpHe yncneHHs Kiii otHi€T 3MIHHOI.
pajlbie * Pyniuii ox 28 0,93 13,3
Busnauenuii inTerpan.
Bcenoro 210 7,0 100,0
7.2. Ckyaa, 00cHAr i TepMiHM BUKOHAHHS 3MiCTOBMX MOJYJIiB
. KinbkicTs .
Hasga 3micToBOrO MOTyJIst TepmiH BUKOHAHHS
TOJIMH
Enementn niHiliHOT anredpw. 30 : .
- - . BianosinHO 10 po3kiany
EnemeHTH aHamiTHYHOI reOMeTpil Ha TUIOIIUHI. 24 :
- - 3aHATH Ta rpadika
BekropHa anredpa. EnemMeHnTH aHamiTHYHOT ;
. 28 OCBITHBOT'O MIPOIIECY
reoMeTpii B MPoCTOpi.
- - - HPOTSTOM CEMECTPY
Beryn g0 ananizy @yHk1iil oaHi€l 3MiHHOI. 23
Beboro 105
Hudepenuianbae ynciaeHHs QyHKIIT oHiIeT 30
3MIHHOI.
HudepenuianbHe yrciaeHHs QyHKIII 0araTbox 14 BinnosigHO 10 po3kiany
3MIHHUX. 3aHATH Ta rpadika
InTerpanbHe yucneHHs GyHKIIT OgHi€T 3MIHHOT. 31 OCBITHBOTO ITPOLIECY
HeBusHauenuil inTerpai. IIPOTATOM CEMECTPY
InTerpanbHe yncieHHs QyHKIIT OJHi€T 3MIHHO]. 28
Buznauenuii inTerpai.
Beboro 105
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7.3. IlepeJiik Ta KOPOTKUH 3MICT JIeKIii

3MICTOBUI MOJIYJIb 1
EJIEMEHTH JIHIAHOI AJITEBPU

Jlekuis 1. MaTpuui. [ii 3 MaTpuusiMu Ta iXHi BJaCTHBOCTI.

Kopotkuii icropuuynmii ornsa. O3HaueHHS MAaTpHIi, BHIM MaTPUIb, PO3MIPHICTH MaTpPHII.
JlonaBaHHs Ta BiAHIMAaHHS MaTpUIlb, MHOXEHHA MaTpHIll Ha CKaxsp. TpaHCIOHYBAHHS MAaTpPHILIL.
MHoxeHHs1 MaTpuLb. BiaactuBocti onepauiii Hai MaTpULISIMH.

KuarouoBi cioBa: marpuis, po3MipHICTh MaTpHlli, KBajJpaTHa MaTpUI, OAMHUYHA MaTpPUI,
JOJaBaHHs, BIAHIMAHHS, MHOKEHHS.

Key words: matrix, matrix dimension, square matrix, identity matrix, addition, subtraction,
multiplication.

Jlekuisi 2. BusHauyHukM, ixHi OCHOBHi BJjacTuBocTi. MiHOpH, ajare0paiyHi /J0NOBHEHHS.
Oo0OepHena MaTpuus, ii BJACTHUBOCTI Ta 3HAXO/KEHHS.

BusnauHuK KBaJpaTHOI MaTpwili, Bi1acTuBocTi. Ciocobu oOumcieHHs BU3HAYHUKIB 2Xx2 Ta 3x3.
Minop Mmatpuui. AnreOpaiuHe IOMOBHEHHsS 10 eneMeHTa marpuui. OOepHEHa MaTpuls, alroOpUTM
3HAXO/PKEHHSI 00EpHEHOT MaTPHIII.

Kuro4oBi cioBa: BU3HAuHUK, MIHOp, aireOpaiuyHe JOMOBHEHHs, OOEpHEHa MaTpHIls, 0coOIMBa
MaTpHULIs.

Key words: determinant, minor, algebraic complement, inverse matrix, singular matrix.

Jlekuis 3. Matpuunmii Metog Tta (opmyau Kpamepa po3B’si3yBaHHsI cHcTeM JIiHiliHHX
PiBHSIHD.

Cucrema niHIHHUX PiBHAHb. MarpuyHa (hopMa 3ammcy CHUCTeM JIHIMHHMX piBHSHBb. MaTpuuHUi
METO/ PO3B’sI3yBaHHA cHCTeM JiHIMHUX piBHsIHb. Popmynu Kpamepa po3B’si3yBaHHS CHCTEM JiHIMHUX
PiBHSHB.

KurouoBi ciioBa: cuctema NiHIHHUX PIBHSHb, MaTpU4uHe piBHAHHS, popmynu Kpamepa.

Key words: system of linear equations, matrix equation, Cramer's formulas.

Jlekuisi 4. Meton I'aycca po3B’si3yBaHHs cucTeM JiHiliHuX piBHAHB. Panr marpuui. Teopema
Kponexepa-Kaneui.

Merton I'aycca po3B’si3yBaHHSI CUCTEMH JiHIHHUX piBHSAHb. Panr marpuui. Teopema KpoHnekepa-
Kaneni. CymicHI Ta HecyMmiCHI CHUCTEMHU pIBHAHb. BuH3HaueHi Ta HEBU3HAYEHI CHUCTEMHU pPIBHSAHbD.
OnHOpiHI CUCTEMHU PIBHSHb.

Kurouosi cnoBa: meron ['aycca, panr marpulli, HeBU3HA4YEHI Ta HECYMICHI CHCTEMHU DPiBHSHB,
OJTHOP1/IHI CUCTEMU PiBHSHb.

Key words: Gaussian method, matrix rank, indefinite and incompatible systems of equations,
homogeneous systems of equations.

3MICTOBHUI MOAYJIb 2
EJJEMEHTHU AHAJITUYHOI TEOMETPII HA TJIOIIAHI.

Jlekuis 5. Cucrema npsAAMOKYTHHX KOOPAUHAT Ha miommHi (1 roa.).

KoopaunatHa rmuiomuHa, BiJICTaHb MK TOYKaMH, TOJAUI BiApi3Ka Yy 3aJaHOMY BiJIHOIIEHHI,
(dbopmyIna ol TPUKYTHHUKA Yepe3 KOOPIUHATH BEPIIHH.

Kurouogi ciioBa: abceiuca, opauHaTa, BiZICTaHb, BIAPI30K MPSMO1, BITHOIICHHS.

Key words: abscissa, ordinate, distance, line segment, ratio.

Jlekuisi 6. [Ipsima Ha nuiomuHi. Pi3ni popmu piBHSAHB MpsiMOi.

PiBHAHHS mpsMOiI 3 KyTOBUM KOe(]iliEHTOM, KyT MDK MNpSAMUMH Ha IUIOIIUHI, YMOBH
napajesbHOCTI Ta MePIEeHANKYISIPHOCTI IPSIMUX, 3arajbHe PIBHAHHS NMPSAMOI, PIBHSHHS NPAMOI yepes3 1Bl
TOYKH, PIBHSAHHS NPsAMOI y BiApi3Kax Ha OCSAX, HOpMalbHE PIBHSAHHS MpPsMOI, BIIXWUJICHHS Ta BiJCTaHb
TOYKH BiJ IPSIMOT.

KurouoBi cioBa: xyroBuil KoedilieHT mpsMoi, MapanaenbHiCTh, MEPIEHIUKYISPHICTb, PIBHAHHS
IPSIMO1, HOPMYIOUYHI MHOYKHHK, BiIXHJICHHS TOYKH BiJ MIPSIMOT.
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Key words: angular coefficient of a line, parallelism, perpendicularity, line equation, normalizing
factor, deviation of a point from a line.

Jlekuist 7. Jlinii Apyroro nmopsiaky Ha MmjouIUHi.

Koo, emnimnce, rinep6o:a, napabdoua.

KurouoBi cioBa: koo, eminc, rinep6osa, napadona, KaHOHIYHE PIBHSAHHS, (POKYC, TUPEKTpHCA,
CKCHCHTPUCUTECT, aCUMIITOTA.

Key words: circle, ellipse, hyperbola, parabola, canonical equation, focus, headmistress,
eccentricity, asymptote.

Jlekuisi 8. IlepeTBopeHHs1 MPSIMOKYTHUX KOOpAUHAT HA mjommHi. [Toasipui koopaunaTu (1
TO/.).

[lepeTBOpeHHST NPSIMOKYTHHUX KOOpPJAWHAT Ha IUIOMIMHI TPH MapajebHOMY TIEPEHECCHHI.
[TepeTBOpeHHS MPAMOKYTHUX KOOPJMHAT HA TUTOMIMHI TP OBOPOTI TlosipHi KOOpAMHATH Ta iX 3B’S30K
3 IPAMOKYTHUMHU KOOpAUHATAMU.

KiarouoBi cioBa: MNEPCTBOPCHHA KOOPAWHAT, IHapaJICJIbHC TCPCHCCCHHA, I1IOBOPOT, IIOJIIOC,
MOJISIPHI KOOPAWHATH.

Key words: coordinate transformation, parallel transfer, rotation, pole, polar coordinates.

3MICTOBHUM MOJYJIb 3
BEKTOPHA AJITEBPA.
EJJEMEHTHU AHAJITUYHOI TEOMETPII B ITIPOCTOPI.

Jlekuist 9. Bekrop. Jliniiini xii Hax BeKTOpamu.

Bekrop, koopauwHaTH, HampsM, JOBXHHAa Bekropa. lIpoekiis BexkTopa Ha Bichk. Po3kimamaHHs
BekTopa o 6asucy. JliniitHi aii Hag BekTopamu. CkansipHe MHOXKEHHS BeKTOPiB. KyT Mixk BeKTOpamu.

KurouoBi cjioBa: BekTop, HampsiM, TpPOEKIis, OpT, 0a3mc, CKaNApHUH TOOYTOK, KYyT MiX
BEKTOPaMHU, OPTOTOHAIIbH1 BEKTOPA.

Key words: vector, direction, projection, ort, basis, dot product, angle between vectors,
orthogonal vectors.

Jlexuis 10. BexkTopumuii Ta Milmanuii 100yTKH BeKTOPiB, BJI1aCTHBOCTI.

BexTtopHuii 100yTOK BEKTOPiB, T€OMETPUYHHI 3MICT MOAYJS BEKTOPHOTO OOYTKY, (hopmyra
BEKTOPHOTO JTOOYTKY 4epe3 KOOPJIWHATH BEKTOPIB, MIMIAHUN MOOYTOK BEKTOPIB, T€OMETPUYHUMA 3MICT
MiIlIaHOTo J00YTKY, (hopMysia MIIaHOTO TOOYTKY 4Yepe3 KOOPJAMHATH BEKTOPIB.

KurouoBi cioBa: BekTOpHHIT JOOYTOK, KOJIHEapHI BEKTOpa, MIMIAHMM J100YTOK, KOMIUIaHApHI1
BEKTODA.

Key words: cross product, collinear vectors, mixed product, coplanar vectors.

Jlexuis 11. IToBepxHi y mpocTopi.

[ToBepxHi y mpoctopi. [lnomuHa gk moBepxHs 1-ro mopsanaky. PIBHSHHS IUIOIIMHM 4Yepe3 TpHU
TOYKH, 3arajbHe PIBHAHHS IUIOLIMHM, PIBHAHHS IUIOLIMHM Yy BiJpi3KaX Ha OCSX, HOpMalbHE PIBHSHHS
TJTONIMHU, BIIXUJIEHHS Ta B1ICTaHb TOYKH BiJ TIOMMHA. KyT MiX TUTONTMHAMHA, YMOBH MapaebHOCTI Ta
HEepHEHIUKYIAPHOCTI IUIOMHKH. [IOHATTS PO MOBEpXHi 2-T0 MOPSAAKY.

KurouoBi ciioBa: nmoBepxHs, MJIONIMHA, HOpPMajb IUIOIIMHU, PIBHAHHS IUIOIIMHM, BIIXWUJICHHS
TOYKH BiJ IUIOIIMHY, cepa, enincoif, rinepbonoin, napadosois.

Key words: surface, plane, plane normal, plane equation, deviation of a point from a plane,
sphere, ellipsoid, hyperboloid, paraboloid.

Jlekuis 12. [Ipsima y npocTopi. B3aeMHe po3TamyBaHHs NPSIMUX Ta MJIOLIUHH.

PiBHAHHS pAMOI Yepe3 /B1 TOUKH, CIIPSIMOBYIOUUI BEKTOP MPAMOI, PIBHAHHS MPAMO] SIK NEPETHH
JIBOX IUJIOIIUH, MapaMeTpUYH1 PIBHSAHHS NPSIMOi, KyT MK IPSIMUMH Y ITPOCTOP1, YMOBHU MapalieIbHOCTI Ta
NEpIEHIUKYIAPHOCTI MPSAMUX, KyT MDK MpSIMOI Ta IUIONIMHOI, YMOBH TapalielbHOCTI Ta
NEePIEeHIUKYISIPHOCTI MPSIMOI Ta MIIOMIWHHU, 3HAXOPKEHHS TOUKH [IEPETUHY NPAMO] 1 IUIOIIKHHU.

KurouoBi ciioBa: mpsiMa, CpsMOBYIOUHMI BEKTOp MpPsIMOi, PIBHAHHS NPAMOI, MapaMeTp, TOYKa
NEPETHHY.

Key words: line, direction vector of a line, line equation, parameter, intersection point.
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3MICTOBHUI MOJYJIb 4
BCTVYII 1O AHAJII3Y ®YHKIIN OJHIET 3SMIHHOI.

Jlekuist 13. OcHoBu anaji3zy. Uncj10Bi MHOKHHM i MOCTiIOBHOCTI.

YucaoBi MHOKMHY, a0COTIOTHA BETMYMHA (MOAYJIb) AIMCHOTO YMCIIa, BUAM YUCIOBUX MPOMIXKKIB,
YUCJIOBA TOCIIOBHICTh, T'PaHMIl Ta 30DKHICTh YMCIOBOI IOCIIIOBHOCTI, apu(METHUYHI BJIACTHBOCTI
TPaHUILb.

KurouoBi cioBa: uncioBa MHOXKHHA, aOCOJMIOTHA BeIWYMHA (MOJYJIB), YHCIOBI IMPOMIKKH,
YHCIIOBA TIOCII0BHICTh, TPAHUIIs, 301KHICTh YHCIOBOI MOCIIJOBHOCTI.

Key words: number set, absolute value (modulus), number intervals, number sequence, limit,
sequence convergence.

Jlekuist 14. ®@yukiii onni€ei 3Mminnoi. I'pannus ¢pynkuii. Uyaosi rpanuii.

@Oynkuii oxniei 3MiHHOI, crocobu 3amaBanHs ¢yHKuii. I'panung ¢ynkunii. Heckinuenno mani
dbyHKIIi Ta HeCKiHYEeHHO BenuKi (GyHKIi, iXHI BiactuBocTi. [lepma udygoBa rpanums. pyra dymnoBa
TPaHUIISL.

KurouoBi cioBa: QyHKIis, rpaHuis QyHKINS, HECKIHUCHHO Maya (DYHKIIIS, HECKIHYEHHO BEJIMKa
(byHKIs, 9y10Ba TPAHULIS.

Key words: function, limit function, infinitely small function, infinitely large function,
remarkable limit

Jlekuisi 15. HenepepBHicTh QyHKILI.

HenepepBHicTh (yHKIT B TOYIl Ta Ha NPOMDKKY, HETEPEPBHICTH €IEMEHTAPHHUX (YHKIIH,
po3puB (QyHKILIT y TOUIll, BIACTUBOCTI HEMEpepBHUX (PYHKIIIN HA BIIPI3KY.

KurouoBi cioBa: HenepepBHicTh (QyHKIIT, TOuka po3puBy | poxy, ycyBHHII pO3pUB, HEYCYBHUI
po3puB, TOUKa po3pusy Il pony.

Key words: continuity of a function, discontinuity point of the 1st kind, removable discontinuity,
jump discontinuity, discontinuity point of the 2nd kind.

3MICTOBUI MOAY.JIb 5
JTUPEPEHIIAJIBHE YACJOEHHSA ®YHKIII OJHIET 3SMIHHOI

Jlexkuis 1. IloxigHa Ta Ii 3micT.

3amadi, MO TPUBOAATH N0 TOHATTS mMoxigHoi. O3HA4eHHS MOXIAHOI, i1 TeOMETpUYHUN Ta
MeXaHIYHUH 3MICT. PIBHSHHS TOTUYHOI Ta HOpMaJli KPUBOI.

KurouoBi ciioBa: moxijHa, reOMETPUYHUN 3MICT TTOX1IHOT, MEXaHIYHUI 3MICT MOX1IHO1, PIBHSIHHS
JOTUYHOI, pIBHSHHS HOPMAaJIi.

Key words: derivative, geometric content of the derivative, mechanical content of the derivative,
tangent equation, normal equation.

Jlekuis 2. [IpaBuaa nudepenuiroanns. [oxinni enemenrapuux ¢pynkuiii (3 rom.).

IIpaBuna nudepenuiroBanHs. OOepHeHa ¢yHkuis Ta 11 gudepeHuiroBanHd.  [loxigHi
enemeHTapaux Gyukiii. Tabmuus noxigaux. Teopemu Poms, Jlarpanka, Komri.

Kurouosi cioBa: noxigHa cymu QyHKIiH, nmoxigHa 1o0yTKy (GYHKIIN, MOXiAHA YacTKU QYHKIIH,
obepHeHa (yHKIIis, TeoOpeMu AU epeHITIaTbHOTO YHCICHHS.

Key words: derivative of a sum of functions, derivative of a product of functions, derivative of a
quotient function, inverse function, differential calculus theorems.

Jleknis 3. Iloxigna Bin ckiaanenoi gynkuii. Jorapupmiune nudepennirosanns (1 roxa.).

Cximagena ¢QyHKuUig, TMOXiAHA BIg CKIaAeHOi QYHKIII. AJTOpUTM  JIOTapu(pMIYHOTO
TuQepeHIIitoBaHHS, BUMAIKN 3aCTOCYBaHHS.

Kurouosi ciioBa: noxiznHa ckiaieHol QyHKIIii, Jorapugmiuae qudepeHiiroBaHHs.

Key words: composite function derivative, logarithmic derivation.

Jlekuisi 4. Iudpepennian pynkuii. [oxigni Ta nudpepennianu BUImMX nopsiAKis.

Hudepenuian QyHKIii Ta HOro reoMeTpUYHUM 3MICT. 3acTocyBaHHS JudepeHIiana Uil
HaOmmxeHnx o0uncnens. [loxiani Bumux nopsiakis. Judepenniany BUIIMX TOPSAKIB.

Kurouosi cioBa: nudepeniial, npupict, MOPAI0K MOX1IHOI, MOPSA0K AudepeHiiiaia.

Key words: differential, increment, derivative order, differential order.
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Jlekuis 5. HesseHa i napaMerpuyHa ¢pyHkiii Ta ix nudepenuniroBannd (1 roa.).

HesBna ¢ynkuis Tta ii gudepenuiroBanHs. 3amgaHi mapaMeTpuyHo (QyHKIiI Ta  iX
nudepeHIiFoBaHHS.

KurouoBi ciioBa: HesiBHa (yHKIIisI, mapamMeTpudHa GyHKISA, TOXiIHA.

Key words: implicit function, parametric function, derivative.

Jlexuis 6. IlpaBuiio Jlonmitans. AcumnToTu rpadika gyHkuii.

Po3kpuTTs HEBU3HaUEHOCTEH 3a npaBwioM Jlomitansa. BeprukanpHi acumnToTu rpadika GyHKII.
[Moxwmi acumnroTu rpadika GyHKIi.

KuarouoBi cioBa: HeBu3HaueHicTh, npaBwio Jlomitans, BepTUKalbHA AaCUMIITOTA, MOXMJIA
ACHMIITOTA.

Key words: uncertainty, L'Hospital's rule, vertical asymptote, oblique asymptote.

Jlekuist 7. 3acTocyBaHHA MOXiAHOI 1A Joc/ai:keHHs ¢pynkuii (3 roa.).

3poctaHHs Ta crnajnaHHs (QyHKIii, JOKadbHUM excTpeMmyM. JlocTaTHI O3HAKWM 3pOCTaHHS Ta
cnanaHHs (QyHKIIT Ha iHTepBai, JOCTIKEHHs (QYHKIII HA eKCTPEMyM 3a JIOTIOMOTO0 JPYroi MOXigHOi.
HaiiGinpime Ta HaiiMeHmie 3HadeHHs (yHKIID Ha Biapizky. ONyKIICTh Ta BTHYTICTh KPHBOI, TOYKH
neperuHy. 3arajibHa cxema JOCiKeHHs (YHKIT 3 oOynoBoro 1i rpadika.

KurouoBi cioBa: 3poctans ¢GyHkiii, cnaganas (QyHKII, JTOKaNbHUIA EKCTpeMyM, HailOinblie
3HAYCHHs, HAMEHIIIe 3HAaUEHHSI, OIYKJIICTh KPUBOI, BTHYTICTh KPUBOI, IEPErHH, Tpadik.

Key words: increasing function, decreasing function, local extremum, highest value, lowest value,
convex curve, concave curve, inflection, graph.

3MICTOBHUH MOJY.JIb 6

JTUD®EPEHIIAJIBHE YACJEHHS ®YHKIII BATATHOX 3MIHHUX

Jlekuisi 8. dyHKIlis 1BOX Ta OibIe 3MiHHUX.

O3zHayeHHs, 00nacTh BU3HA4YeHHS (QYHKLII 1BOX Ta Oinbiie 3MiHHUX. [IOHATTS rpanuii Ta
HerepepBHICTh (yHKIIT 1BOX 3MiHHMX. YacTWHHMIA Ta MOBHUI npupicT QyHKIIT ABOX 3MIHHHUX 1 IXHIH
FEOMETPUYHUHN 3MICT.

KarouoBi cioBa: QyHxiis nBox Ta OuTblle 3MIHHHMX, TPaHHIS, HEMEPEPBHICTh, YAaCTUHHHM
MIPUPICT, TOBHHUM MPHUPICT.

Key words: function of two or more variables, limit, continuity, partial increment, total
increment.

Jlexuis 9. Ioxinni Ta nudepennian Bin Gpynkuii 1Box 3MiHHMX.

YactuHHI MOXiaHI Bif GYHKII 6araTb0X 3MIHHUX Ta X T€OMETPUYHMIA 3MICT (A QyHKIIIH 1BOX
3MmiHHMX). [loxinHi Bix HessBHUX QyHKHIH. YacTHHHI MOXiAHI BUIIKX NOpsakiB. [loxigHi 3a HanmpsMKoM,
noHATTS rpanieHta ¢yHkuii. [loBuuit audepenuian. BukopucranHs mnoBHOTro audepeHIiany IMpH
HAOIMKEHUX O0UMCIICHHSX.

KurouoBi ciioBa: yacTuHHA NOX1HA, HeIBHA (PYHKIIIs, MTOX1/IHA 32 HAMIPSMKOM, TPaJIi€HT, TOBHHMA
nudepeniiai.

Key words: partial derivative, implicit function, directional derivative, gradient, total differential.

Jlekuist 10. Excrpemymu, Haii0iib1ue i HaliMeH e 3HaYeHHsS PYHKUIT 1BOX 3MiHHHX.

ExctpemyM ¢yHKUii JBOX 3MIHHMX, HEOOXiJHI Ta JOCTaTHI YMOBM ICHYBaHHSI E€KCTPEMyMY
¢yHK1iT 1BoX 3MiHHUX. HaiiOinbiie Ta HaliMeHIe 3HaYeHHs (PYHKIII1 IBOX 3MIHHUX B 00JacTi.

KuarouoBi cjoBa: ¢QyHKIis JIBOX 3MIHHHX, €KCTpEMyM, HalOinbllle 3HAYEHHs, HalMeEHIIe
3HAYEHHSI.

Key words: function of two variables, extremum, largest value, smallest value.

3MICTOBH MOJAYJb 7
IHTETPAJIBHE YMCJEHHS ®YHKIII OAHIET 3MIHHOL.
HEBU3HAYEHUM IHTET' PAJI
Jlekuisi 11. IlepBicna. HeBu3HaveHnuii inTerpaJ ta ioro Baacruocti. Tadauus interpasnis.
3anaui, 10 IPUBOASTH /10 HEBU3HAaYEHOTO iHTerpaia. [lepsicHa. HeBu3znauenuii interpan ta ioro
BiactuBocTi. Tabnuus iHTerpaiiB. besnocepeaHe iHTerpyBaHHS.
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KurouoBi ciioBa: nepBicHa, HEBU3HAYCHUH 1HTETPaj, BJIACTUBOCTI HEBU3HAUEHOTO 1HTErpaa.

Key words: antiderivative, indefinite integral, properties of an indefinite integral.

Jlekuist 12. MeToam iHTerpyBaHHs.

IaterpyBanHs MeTOIOM 3aMiHM 3MiHHOi. [HTerpyBaHHs dYacTHHaMu. [HTerpamm Bix IeSKUX
GbyHKIIIH, B IKUX € KBaIPaTHUN TPUUWICH Y 3HAMEHHHUKY.

KurouoBi ciioBa: 3amiHa 3MiHHOT1, IHTETpYBaHHS YaCTUHAMH, KBaJIpaTHUI TPUUJICH.

Key words: variable change, integration by parts, square trinomial.

Jlekuis 13. InTerpyBaHHs HANpPOCTIiIMX palioHAJIBLHUX APOOIB.

HaiinpocTimi pamioHansHI ApOOM TEPIIOro 1 APYroro TUIY Ta iX IHTErpyBaHHS (MPUKIAIN).
[HTerpyBanHss HaWMPOCTIMIMX paIliOHATBHUX JApOOIB TPEThbOro Tumy (NmpuKiIagu). I[HTerpyBaHHS
HaWIIPOCTIIINX PAIOHAIBHUX APOOIB YETBEPTOTO THITY.

KurouoBi ciioBa: HalimpocTimmil panioHaAIBHUN APi0, THIT HAWIPOCTIIIIOTO PAIiOHATBHOTO JPO0Yy,
peKypeHTHa GopmyIa.

Key words: simplest rational fraction, simplest rational fraction type, recurrent formula.

Jlekuisi 14. lpo6oBo-panionajbHi pyHkIii Ta ix iHTerpyBaHHs.

Buninenss miyioi 4aCTMHM HENPABHIBLHOTO palliOHaIbHOTO Jpo0y. Po3kiamaHHS MPaBUIIEHOTO
npoOy Ha yacTuHHI ApoOu. Criocid npupiBHAHHSA KOEQIII€HTIB MPU OJHAKOBUX CTEMEHSX HEB1IOMOI Ta
C1oci0 YacTHHHUX 3HAYEHb 3MIHHOI.

Kuro4uoBi cj10Ba: HenpaBWIbHUEN pallioHANBHUHN Api0, MpaBWIIBHUKA palliOHAILHUN P10, YaCTUHHI
Ipoow.

Key words: improper rational fraction, proper rational fraction, partial function.

Jlekuist 15. InTerpanu Bia nesikux Kiacis ippaunionaabHux ¢gynkuii (3 roa.).

Panionamizamii  migiHTErpaJbHOrO  BUpa3y,  pallioHami3alis  ippalioHalbHUX  JpoOiB,
pamionaizanis nmigcraHoBkamu Eitnepa. Jludepenniansauii 6iHOM Ta HOro iHTETpyBaHHS.

KuarouoBi ciioBa: ippamioHanbHa (GyHKINS, ippamioHaidbHU api0, 3aMiHM palnioHami3alii,
migcraHoBku  Eifnepa, audepenuianpauii  O6iHOM Ta  HWOro  iHTETpYyBaHHA.  3acCTOCYBaHHS
TPUTOHOMETPHUYHUX MiJICTAHOBOK ISl IHTETPYyBaHHS 1ppalliOHaTbHOCTEH.

Key words: irrational function, irrational fraction, rationalizing substitutions, Euler substitution,
differential bin.

Jlexkuis 16. InTerpyBanHsi TpuroHoMeTpuuHux pynkuiii (3 rox.).

[HTerpyBaHHsS NeSKMX KJIAaciB TPUTOHOMETPUYHHUX (YHKIIH. YHiBepcaidbHa TPUTOHOMETPUYHA
nifcraHoBka. [Ipo ¢yHKIIT, IHTErpanu BiJ SIKUX HE BUPa)KalOThCs Yepe3 eIeMEeHTapH1 QyHKIIII.

KirouoBi cioBa: TpuroHoMmerpuyHa (QyHKIISA, 1HIBepcajJbHa TPUTOHOMETPUYHA ITiJICTAHOBKA,
(bopMyITH TOHMKEHHS CTETICHSI.

Key words: trigonometric function, universal trigonometric substitution, power reduction
formulas.

3MICTOBHUH MOJY.JIb 8
IHTETPAJIBHE YMCJIEHHS ®YHKIII OJHIET 3SMIHHOI.
BU3HAYEHWM IHTETPAJI

Jlexuis 17. Busnavenuii iHTerpaJ, iioro reomeTpu4Huii 3mict Ta Baacrusocti (3 roa.).

3anayi, 110 MPUBOASTH O MOHATTS BU3HAYEHOTO iHTerpany. O3HaueHHs BU3HAUYEHOTO 1HTErpaiy
Ta HOro reoMeTpuyHUi 3MicT. OCHOBHI BIaCTUBOCTI BU3HAUEHOIO 1HTETpaly.

KuarouoBi cioBa: Bu3HaueHU#l iHTerpan, IHTerpajgbHa cCyMma, IUIONIA KPHUBOJIHIMHOI Tparmerii,
po0oTa 3MIHHOI CHITH.

Key words: definite integral, integral sum, area of a curved trapezoid, work done by variable
force.

Jlexuis 18. Bu3nauenmii iHTerpas sik (yHKIif BepXHbOI 3MiHHOI Mexi iHTerpyBaHHs.
®opmyaa Herorona — Jleitonina.

[HTerpan i3 3MiHHOIO BEpXHBOIO MeKer0. BacTHBOCTI 1HTerpaia i3 3MiHHOK BEPXHBOIO MEXEIO.
OyHKIIIS BEpXHBOI 3MIHHOI MeXI1 iHTerpyBaHHs Ta ii noxigHa. ®opmyna HetotoHa — Jleitbnina. OCHOBHI
METO/IM OOYHCIICHHS] BU3BHAYEHUX 1HTETPaIiB.
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KurouoBi cioBa: iHTerpans i3 3MIHHOIO BEPXHBOIO MEXKEI0, (YHKIISI BEPXHBOI 3MIHHOT MeEXi
iHTerpyBanss, ¢popmyna Hetorona — JlelOHina.

Key words: integral with variable upper limit, function of variable upper limit of integration,
Newton — Leibniz formula.

Jlekuist 19. HeBJjiacHi iHTerpasju ta ixHi BJacTHBOCTI.

HeBmacHi iHTerpamy 3 HECKIHUGHHHMMH MEXaMHU IHTETpYBaHHs, HEBJACHI IHTETpajd BiA
pO3puBHUX (YHKIIIH, OCHOBHI BJACTUBOCTI HEBJIACHUX 1HTETPAIB.

Kuro4oBi ci1oBa: HeBacHi iHTErpaiv, HECKIHYEHHI MEX1 IHTETpyBaHHS, PO3pUBHA (DYHKIIIS.

Key words: improper integrals, infinite boundaries of integration, discontinuous function.

Jlexuis 20. Ha6um:xeHe 004MC/IeHHS] BU3HAYEHUX iHTEerpasis.

dopMyna MPSAMOKYTHHKIB, MOXHOKa (HopMyau NpsIMOKYTHHKIB, (popmyna Tpamerii, ¢apmysa
Cimrcona.

KurouoBi ciioBa: ¢hopmysa npsIMOKYTHHKIB, TOXUOKa, hopmysia Tpareiii, ¢papmyina CiMrcoHa.

Key words: rectangle formula, absolute error, trapezoid formula, Simpson's formula.

Jlekuisi 21. 3acTocyBaHHsI BU3BHAYEHHX iHTErpaJiB 10 po3B'si3aHHsA 3a/1a4 reoMeTpii.

OOumcneHHs IO IIOCKUX (iryp, 0OYMCICHHS JOBXUHH YT, 3HAXOKEHHS IJIOUI MOBEPXHI
o0epTaHHs, 3HaXOHKCHHS 00’ €MiB TiJ1 00epTaHHS.

KuarouoBi cioBa: mioma, miocka ¢irypa, JOBKWHA, Ayra, TMOBEpXHs oOepTaHHS, 00’€M, TiJIO
obepTaHHs.

Key words: area, flat figure, length, arc, surface of revolution, volume, body of revolution.

Jlekuist 22. 3acTocyBaHHsI BU3HAYEHHX iHTerpaJiB 10 po3B'A3aHHSA 32124 MeXaHiKH.

OO6uucnenHst poOOTH 3MIHHOI CUITH, 3HAXOJKEHHS MAcH IJIOCKOi Girypu, OOUHCICHHS CTAaTHYHUX
MOMEHTIB TIOCKHX (iryp, 3HAXOJHKCHHSI KOOPAWHAT LIEHTPa Mac, OOUMCIICHHSI MOMEHTIB 1HEpIIil MITOCKUX
biryp.

KurouoBi cjioBa: po6ora 3MiHHOT CHITH, Maca TUIOCKOT (irypu, CTaTHIHUA MOMEHT, IIEHTpa Mac,
MOMEHT 1HEepIIii.

Key words: work done by variable force, mass of a flat figure, static moment, center of mass,
moment of inertia.
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7.4. IlepeJtik Ta NJ1aH NPAKTUYHUX 3aHATH

3microBuii MmoayJb 1. EjlemenTH JiHiHOI ajredpu

1. Jlii 3 MaTpuusiMM TAa iXHi BJaCTHBOCTI.

JlonaBanHs, BiAHIMAHHS MaTpHIlb. TpaHCIIOHYBAHHS MAaTPHIlb. 3HAXOIKEHHS T00YTKY MaTPHUILb.

2. O0uyHcIeHHS BU3BHAYHHKIB.

OOuwnciieHHsT BH3HAYHUKIB Marpuilb 2x2 Ta 3x3. [liaTBep/KEHHS BIACTHMBOCTEH BH3HAYHHUKIB
MIPUKJIAJIaMHU.

3. 3HaxoxxeHHs1 00epHEHOI MaTpHIlLi.

3Hax0/KEHHsSI 00EPHEHNX MATPUIlh 10 MaTpuIlh 2x2 Ta 3x3.

4. MaTpuuHuii MeToa Ta popmyau Kpamepa po3B’sizyBaHHsI CHCTeM JIiHiHHUX PiBHSHD.

Po3B’s3yBaHHs cHCTEM JHIMHMX PIBHIHb MaTPUYHUM METOIOM. PO3B’SI3yBaHHS CHUCTEM JiHIHHUX
piBHSHB 32 fonomoroo Gopmyrn Kpamepa.

5. Metoa I'aycca po3B’si3yBaHHsI CHCTeM JIIHIHHUX PiBHSIHb.

Po3B’s13yBaHHs cucTeM JIIHIMHUX PIBHSAHb METOJI0M [ aycca.

3micToBuii MoayJib 2. EjleMeHTH aHAJXITHYHOI reoMeTpil Ha IUIOIHHI
6. 3acTocyBaHHSI KOOPAMHAT /JIs1 PO3B’A3yBaHHA 3a/1a4 IJIaHiMeTpii.
3HaxO0KEHHS IO, BUCOT, MeJliaH, OiCEeKTpHUC, IIEHTpa TPUKYTHHKA.
7. B3aecMHe po3TanryBaHHs NPSAMHX | TOUKH HA MJIOLIUHI.
BusnaueHHs KyTiB MiXk NPSIMUMHU, BiCTaHE! BiJl TOYOK JI0 MPSMUX.
8. JIinii apyroro nopsiaky Ha nJIOLIUHI.
JlocnipkeHHs efinca, rinep0oiu, napadboiu 3a iXHIMA KaHOHIYHHMH PiBHSIHHSMH.
9. [lepeTBOpeHHSI MPSIMOKYTHUX KOOPAUHAT HA MJIONUIMHI.
[TapanenbHe nepeHeceHHs eirnca, rinep0ooH, mapadou.

3micToBuii MoayJib 3. BekropHa anredpa. EslemeHnTH aHaliTH4HOI reomMeTpii B mpocTopi

10. BexTopHmuii Ta MilnaHnuii 100yTKH BeKTOPIB.

3HAaXO/KEHHSI BEKTOPHOTO Ta MIMIAHOTO JOOYTKIB BEKTOPIB, IUJIOLI TPUKYTHHKA, IMapajieiorpaMa,
00’ eMy maparneneninesaa, mpamiam.

11. B3aemHe po3TanryBaHHs IVIOIIMH i TOYKH Yy IPOCTOPI.

BuznaueHHs KyTiB M IUIONIUHAMU, BiJICTAHEH BiJl TOUYOK /IO TUIOITHH.

12. B3aemHe po3TanryBaHHs NPSIMHUX Ta IVIOIIMHH.

BusnaueHHs KyTa MK MPSMOIO 1 INTOIMHOK, TOUKU MEPETHHY iX.

3microBuii Moayab 4. Beryn 10 ananizy pyHkuii oaHi€el 3MiHHOL
13. I'panuus 4ncJI0BOI MOCTiIOBHOCTI.
BusnaueHHs rpaHullb YMCIOBUX MOCIIJOBHOCTEH. PO3KpUTTS HEBU3HAUEHHOCTEM.
14. I'pannus ¢gyHkuii B TOYLI.
BusnauenHs rpanuip GyHKIIN B TOULl. PO3KpUTTS HEBU3HAYEHHOCTEH.
15. Po3puB ¢yHKuii y TOULi.
BusnaueHHs TOUOK pO3pUBY (DYHKIIIN Ta JOCHIKEHHS iX.

3microBuii MoayJsb 5. ludepennianbHe ynciaeHHs: pyHKLil ogHiel 3MiHHOL

1. IHoxigHa Ta ii 3MicT.

BusnaueHHs IIBUAKOCTI, IPUCKOPEHHS pyXy. 3HaXOAKEHHS PIBHSIHb TIOTHYHOI, HOpMaJi.

2. llpaBunia nudepenniroBanns. [loxigHi eieMeHTapHUX QYyHKIIM.

3HAXO/KEHHS TOXIAHOI CyMHU-PI3HULI (YHKIIi, 3HOXO/JKEHHS MOXIgHOI 10OyTKy (yHKII],
3HAXOJKEHHS MOX1THOT 9aCTKH (PYHKITIH.

3. Hoxigna Bin ckiaagenoi pyukuii. Jorapupmiune nudepenniroBanHs.

3HAXO/KEHHS  MOXIAHOT  CKjianeHoi  (yHKLii, 3HOXO/DKEHHS  MOXIAHOI  JorapudmiuHuM
T (epeHIIIFOBaHHSM.
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4. Indepennian ¢pynkuii. [loxigni Ta 1udepenuianu BUIIEX NOPSIAKIB.

3acrocyBanHs qudepeHiiana s HabIuKeHNX 00YHCIIeHb. 3XOKSHHS MTOX1THUX BHUILIUX MOPSIIKIB.

5. HesiBHa i mapamMeTpuyHa pyHKUii Ta iX 1udepeHniroBaHHA.

HesBua dynxkuis ta ii audepenuitoBanns. [lapamerpuyni GyHkmii Ta iX audepeniiroBaHHs.

6. [IpaBuio Jlomitaas. AcumnroTu rpagika QgyHkKumii.

Poskpurtss HeBu3HayeHocTedl 3a mpaBwioMm JlomiTans. Bu3HAaueHHS BEPTHUKAIBHUX Ta MOXHIMX
ACUMITOT.

7. 3acTocyBaHHs NOXiAHOI A5 J0OCTiAKeHHs QyHKILil.

3poctanHs Ta craganHa QyHkiii. JlokanpHUE excTpemyM. ONyKIICTh Ta BrHYTICTh KpuBOi. TOdYku
neperuHy. 3arajibHa cxema JOoCiKeHHs (QYHKIT 3 moOynoBoro 1i rpadika.

3microBuii MoayJb 6. ludepennianbie yncjieHns pyHkuii 6ararbox 3MiHHHX

8. ®yukuii 1BOX Ta OlbIIEe 3MiHHUX.

Oyukuis 1Box abo Tppox 3MiHHUX. OOnacTe BU3HaueHHsS (YHKLII ABOX 3MIHHUX, HENEPEPBHICTh
dbysK1ii 1BoX 3MiHHUX. JIiHIT Ta TOBEPXHI PiBHS.

9. Iloxinui Ta nu¢epenuian Bix pyHKUii 1BOX 3MiHHHUX.

YactunHi MoxigHi B GYHKIINA JBOX 3MIHHHMX Ta iX TeOMEeTpUYHMIA 3MIcT. [[oBHUI MpHUPICT Ta OBHUIA
mudepeniian. BukopucranHs moBHOro mudepeHianry npu HaOumxeHux oOuncieHHsx. [loximHi Bix
HessBHUX (PyHKITIH. YacTHHHI MTOX1THI BUIIMX MOPSIIKIB.

10. Excrpemymu, Hali0lib11e i HaliMeHIIe 3HAYEeHHS (PYHKUII ABOX 3MiHHHUX.

Busnauenns ekcrpemymiB GyHKIIT ABOX 3MIHHUX. Bu3HaueHHs HaiO1IbIIOr0 TaHAMMEHIIIOTO 3HAYEeHb
B 00yacTi QpyHKIIIi TBOX 3MIHHHX.

3microBuii MoayJb 7. InTerpanbHe yncjaeHHs PpyHKUil oaHi€ei 3MiHHOI. HeBu3HaueHuii inTerpaj

11. be3nocepeaHe iHTerpyBaHHsI HEBU3HAYEHOI 0 IHTErpaJy.

Tabmuns iHTerpaniB. 3acTOCYBaHHS BJIACTUBOCTCH HEBHU3HAYCHHWX IHTETpaiiB. 3MiHA 3MIiHHOI T
3HaKOM JudepeHIriaa.

12. InTerpyBaHHs1 MeTO10OM 3aMiHM 3MiHHOI.

IHTerpyBanHs METOAOM 3aMiHU 3MiHHOI. IHTerpanu BiJ GyHKLIN, B AKUX € KBaJpaTHUN TPUXWIEH y
3HaMEHHHKY.

13. InTerpyBaHHsl YaCTHHAMM.

[HTerpyBaHHs 4YacTWHHAMH JOOYTKY MHOTOWICHa HAa TPUTOHOMETPUYHY (QYHKIiO. [HTerpyBaHHS
YacTUHAMM JOOYTKY MHOrOwWwIeHa Ha IIOKa3HMKOBY (yHKIit0. IHTerpyBaHHs dYacTUHaMH JOOYTKY
MHOTrOYJIeHa Ha 00epHEHY TPUTOHOMETPUYHY QYHKIII0. [HTerpyBaHHs YaCTUHAMU JOOYTKY MHOIOWIEHA
Ha JjorapupMiuHy (QyHKIIIIO.

14. InTerpyBaHHs NpPoOCTilIUX palioHAIbHUX APODiB.

IHTerpyBaHHs MpOCTIMIMX JpoOIB MEPIIOro 1 JIpyroro THMIB. [HTerpyBaHHA MPOCTIIUX JpoOiB
TPETHOIO TUITY.

15. ipoGoBo-panionanbHi pyHKuii Ta iX iHTErpyBaHHs.

Buainenns 1misioi 4YacTHHM HEMPaBUJIIBHOTO pallioHAIBHOTO JApo0y. Po3kimanaHHs MpaBUIBLHOTO
panioHanpHOro Apo0y Ha HalmpocTilIi Ipoou. [HTerpyBaHHs 11101 YACTUHH Ta YACTUHHUX APOOiB.

16. InTerpyBanns ippanioHaJbHuX QyHKILiM.

Parmionanizanist ippamioHansHUX Jpo6iB, parioHanizauig miacraHoBkamu Eiinepa. [udepenuianbauit
01HOM Ta oro iIHTEerpyBaHHSI.

17. InTerpyBaHHs TPUTOHOMETPHYHHUX (PyHKUI.

IuTerpyBanHs JAedIKUX KJIaciB TPUTOHOMETPUYHUX (YHKIINH. VYHiBepcaibHa TPUTOHOMETPUYHA
MiCTaHOBKA.

3microBuii MoayJb 8. InTerpajibHe YncjaeHHs QyHKIIT oaHi€l 3MiHHOI. BusHaueHnnii iHTerpan

18. BuzHa4yeHuii iHTerpaJi Ta ioro 0oCHOBHi BJIACTHBOCTI.

CknaiaHHsl IHTErpalbHUX CyM, BU3HA4YEeHHS BU3HAUEHHUX IHTErpalliB 3a JIOMIOMOTOIO0 IHTETPaIbHUX
cyM. BrnacTuBoCTI BU3HauU€HOTro iHTErpana.
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19. Busnavenuii interpan. ®@opmyna Herorona — Jleiionina.

3HaxO/KEHHsS] BU3HAYCHUX IHTETpaliiB Oe3rnocepeHiM IHTErpyBaHHSAM, METOJIOM 3aMiHU 3MIHHOI Ta
IHTErpyBaHHIM YaCTUHAMM.

20. BusnaveHuii iHTerpaJ Bix Apo0oBo-palioHAJBLHMX, ipPAliOHATBHUX TAa TPUTOHOMETPHYHHUX
yHkmii.

3HaxO/PKEHHS BU3HAUYEHUX IHTErpaliB  BiJ ApoOOBO-pallioHaNbHUX (QYHKLIA. 3HAXOHKEHHS
BU3HAYCHUX IHTETPATiB BiJ IppalioHATbHUX (YHKIIH. 3HAXO/HKCHHS BHU3HAYCHHX IHTETPAIB BiJ
TPUTOHOMETPUYHHX (PYHKIIIH.

21. HeBaacHi iHTerpajiu Ta ixHi BJacTHBOCTI.

HemnacHi iHTerpanu 3 HECKIHYEHHUMH MEXaMHU IHTETPYBaHHS, HEBJIACHI IHTErpajid BiJl PO3PUBHUX
G yHKITIH.

22. 3acTocyBaHHSI BUBHAYEHHX iHTerpaJjiB 10 po3B'sA3aHHs 32124 reoMeTpii.

OOuuCIIeHHs TUIONI TIOCKUX (hiryp, OOYMCIICHHS JOBXKMHHM JYT'M, 3HAXOJDKCHHsI IUIONII IOBEPXHIi
o0epTaHHsI, 3HaXOKEHHS 00’ €MiB Til1 00epTaHHS.

23. 3acTocyBaHHsI BU3BHAYEHHUX iHTerpaJiB 10 po3B’'si3aHHs 33124 MeXaHiKH.

3HaXO/HKEHHS MacH IJIOCKO1 (hirypu, 0OUMCIEHHS CTATUYHUX MOMEHTIB IIOCKUX (Iryp, 3HaAXOIKCHHS
KOOpJAWHAT LIEHTPa Mac, OOUMCIIEHHSI MOMEHTIB 1HEPIii TUIOCKHUX (iryp.

7.5 Temu, siki BUHeCeHI HA caMOCTiiiHe 000B’AI3KOBE ONPALIOBAHHS

3microBuii MoayJb 1. EnemenTn JiHiliHoOl anredpu

1. O04nc/ieHHs MiHOPIB Ta ajared0paivYHUX JONOBHEHb.

OOuncneHHss MiHOpIB MaTpuIli, anreOpaiyHuUX IOMOBHEHb. 3HAXOJDKCHHsS BU3HAYHHWKA MATpHIl 3a
€JIEMEHTaMU CTOBIYMKA (psKa), BU3HAYHUKIB MaTpULb 4x4.

2. 3HaxomKeHHs1 00epHEeHOI MaTpHILi.

3Hax0/PKEHHs 00EpHEHOT MaTPULl IIISIXOM €JIeMEHTapHUX IIePETBOPEHb.

3. Po3B’sA3yBaHHs cucTeM JiHiliHUX piBHAHB (3 roa.).

Po3B’s13yBaHHs cucTeM JIIHIHHUX PIBHSAHb TPhOMA METOJIAMH.

4. Paur marpuui (1 roa.).

BusnauenHs panra MaTpu.

5. HecymicHi i HeBU3HA4eHi cucTeMH JiHiliHMX piBHAHBL. OHOPiAHI cMcTeMM JiHiliHMX PIBHSAHb.

3HaxO/PKEHHSI PO3B’A3KIB HEBHU3HAYEHHUX CHCTEM JIHIMHMX pIBHSAHb. 3HAXOKEHHS pPO3B’s3KiB
OJITHOPIJTHUX CUCTEM JIIHINHUX PIBHSHb.

6. 3acTocyBaHHs cHCTeM JiHIHHUX PIBHSAHD /1 PO3B’A3yBaHHA 3a/1a4.

3HaXO/KEHHS PO3B’A3KIB OJIHOPIIHUX CUCTEM JIIHIMHUX PIBHSHb.

3micToBuii MoayJib 2. EjleMeHTH aHAJITHYHOI reoMeTpil Ha IUIOIIUHI
7. Hopin Bigpi3ka y 3a1aHOMY BilHOIIICHHI.
JocmipkeHHs po3TallyBaHHsl TOUKH Ha JIHIT BIAPI3Ka 3aJIEKHO BiJ] 3HAYEHHS A.
8. Pi3ni (popMu piBHSIHb IPSIMOI.
Pi3H1 ¢popMu piBHIHB NPSAMOI HA MJIOLIMHI Ta B3aEMONIEPETBOPEHHS iX.
9. 3acTocyBaHHs PiBHAHb NPAMOi HA NJIOLIMHI.
BusnaueHHs eneMeHTIB TPUKYTHHKA, 3aCTOCOBYIOUN PIBHSHHS NPAMOT Ha MJIOLIUHI.
10. JIinii Apyroro mopsiAKy Ha NJIOLIUHI.
[ToOynoBa niHii Ipyroro NOpsAaKy Ta iXHIX TUPEKTpUC Ta POKYCIB.
11. IossAApHi KOOPAMHATH TA IX 3B’A30K 3 NPIMOKYTHUMH KOOPAMHATAMH.
[Tepexia BiA MONSIPHUX KOOPAUHAT JI0 MPSMOKYTHHX 1 HABIAKH.

3microBuii Moayb 3. BekTopHa anredpa. EneMenTn anajiTuuHoi reomeTpii B mpocropi
12. Jliniiini aii Hag BekTopamu. CkaJasipHuii 100yTOK BEKTOpIB.
3HaXO/IKEHHS] KOOP/AMHAT 1 IOBXKHUH BEKTOPIB, IX CyMHU, PI3HULI, CKAISIPHOTO TOOYTKY.
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13. 3acTocyBaHHSI CKAJSIPHOT0, BEKTOPHOI0 TAa MillIaHOT0 J00YTKiB BEKTOPIB.

3HaxXO/KEHHsI eJIEMEHTIB MipaMiJii, BAKOPHUCTOBYIOUN CKAJIIPHUNA, BEKTOPHHUM Ta MilIaHUN JOOYTKiB
BEKTOPIB.

14. Ilnomuna y npocropi.

Pi3H1 hopmu piBHSAHB IJIOMIMHYA Ta B3aEMOIIEPETBOPEHHS iX.

15. IloBepxHi Apyroro nopsiaKy.

KaHoH14HI piBHSHHS MOBEPXOHb APYroro MOpsAKy Ta X BUIIISI.

16. HuainapuyHi Ta chepuvHi KOOPAMHATH.

[Tepexia Big HHIIIHAPUYHKUX 0 CPEPUUYHUX KOOPJIUHAT A0 MPSAMOKYTHUX 1 HABIIAKH.

17. llpsima y npocTopi.

Pi3H1 hopmu piBHSAHB NPSAMOT y MPOCTOPI Ta B3AEMOIIEPETBOPSHHS iX.

18. IIpsima i IUIOIMHA Y IPOCTOPI.

BusHaueHHs piBHSHB NpsAMOI Ta MJIOLUIMHU 32 IXHIM PO3TALTyBaHHSIM.

3microBuii MmoayJub 4. Beryn 10 anasizy gyHkuin oaHi€ei 3MiHHOT
19. BracTuBOCTi rpaHuIb.
Apu(dmMeTHdHi BIaCTUBOCTI IPAHMITL Ta BIACTHBOCTI BUPKEHI HEPIBHOCTSIMH.
20. I'panuns ¢pyHkuii Ha 6e3MeKHOCTI.
Busnauenns rpanuip GyHKIIH Ha 6€3MexKHOCTI. PO3KPUTTSI HEBU3HAUEHHOCTEH.
21. HeckiHuyeHHO BeJIMKi Ta HeCKiHYEeHHO MaJIi MOCJIiI0BHOCTI Ta PyHKIIII.
HeckinueHHo BenuKi Ta HECKIHYEHHO Malli MOCIiAOBHOCTI Ta (PyHKIIIi, iX BIACTHUBOCTI Ta 3B SA30K.
22. Yynogi rpaHuii.
3acTtocyBaHHS MEPILOT Uy10BOI IPaHMIIl, 3aCTOCYBAHHS JPYTOi 4yJA0BOI I'PAHUIL.
23. BaacTtuBocTi pyHKIiii HemepepBHUX Ha BiIpi3Ky.
Teopemu 17151 HeTIepepBHUX (YHKITIH.

3micToBuii MmoayJb 5. Iudepennianbue yncjieHHs PyHKUIT OHi€T 3MIHHOT
1. Iloxigna pyHKuii oxHi€l 3MiHHOI.
BukoHaHHS po3paxyHKOBO] 110 MOX1JHUM.
2. 3actocyBaHHs noxiaHoi gyHKuii ogHi€l 3MiHHOI.
BukoHaHHS pO3paxyHKOBOI 110 3aCTOCYBAHHIO MOX1THOI.

3microBuii MoayJsb 6. ludepennianbie ynciaeHns GpyHkuii 6ararbox 3MiHHHX
3. IloBuuii nudepennian pyukuii xBox 3minnux (1 roxa.).
Bukopucranss noBHoro audepeHuiany npu HabamKeHUX 00UUCICHHSX.
4. Excrpemym ¢ynkuii aBox 3minnux (1 roa.).
JocnipkenHs GyHKLIT ABOX 3MIHHUX Ha €KCTPEMYM.

3microBuii MoayJasb 7. InTerpajibHe yncjaeHHs GpyHKuUii onqHiei 3MinHoI. HeBu3HaveHnnii inTerpaJ.
5. Po3kiaanHs npaBWIBLHOTO Apo0y Ha HalinpocTiwi apodu (1 roa.).
Meton HeBimoMmux koediuieHTiB. Crnoci®0 MpHUpiBHAHHA KOe(ILIEHTIB NMPH OHAKOBUX CTEHEHSIX
HEBIJIOMOI Ta CIOCi0 YaCTUHHUX 3HAYE€Hb 3MIHHOI.
6. InTerpyBanHs ippanioHaJbHUX Ta TPHTOHOMETPUYHUX BHPA3iB.
BuxoHaHHS po3paxyHKOBOI IO HEBU3HAUEHUM IHTETpajiaM.

3microBuii MoayJsb 8. InTerpajibHe yncjieHHs PyHKUii oaHi€l 3MiHHOI. BusHaueHnnii iHTerpa.
7. Habniu:keHe 004nc/IeHHs] BUSHAYEHUX iHTerpastis.
OO6uncrieHHs] BU3HAYEHOTO 1HTerpaia popMysiaMu IPSIMOKYTHHUKIB Ta Tparerii.
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7.6 IlnTaHHs VI MOTOYHOIO TA Mi/ICYMKOBOI0 KOHTPOJII0 3HAHB 3/100yBa4iB BHIIOI OCBITH

N

ok

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

25.

26.
27.

28.

29.

30.
31.

32.
33.
34.
35.

Ilepumii cemectp
1. Enemenmu niniiinoi anzeopu.
Martpuni. Buau matpuns. [lii 3 MaTpuisiMu ta ix BIaCTHBOCTI.
O3HaueHHs BU3HAYHUKA 2, 3 Ta N-ro HOPSIKY, BIACTUBOCTI BU3HAYHUKIB.
O3HaueHHS MIHOPY, adreOpaidHoOro JTOMOBHEHHS €JI1eMEHTa MaTpPHIli, O3HAYECHHSI HEBUPOKEHOT,
COI03HO1 Ta 00epHEeHOT MaTpuIlh. [IpaBuiIo 3HaAXOHKEHHS 00EpHEHOT MaTPHIIl Ta 11 BJACTUBOCTI.
Po3B’s130K cucTemMu JTiHIMHUX PIBHSAHD MATPUIHUM CIIOCOOOM.
Po3B’s130Kk cuctemu JIiHIMHKUX PiBHSHB 3a hopmyinamu Kpamepa.
Po3p’s130k cuctemu JNiHIMHMX piBHSHBb MeronoMm laycca. JlocCimipKeHHS CHUCTEMH JHIHHHMX
PIBHSIHb Ha CYMICHICTb.
Panr matpumi. Teopema Kponekepa-Kanemni (6e3 moBenenss). [Ipukinaan oO4uCIeHHS paHTy
Matpuill. [ToHATTS cucTeMu TIHIHHUX OJHOPITHUX PIBHSHB.
2. Ananimuunoi ceomempin Ha NAOWUHI.
ITpeamer anamituuHoi reomerpii. IIpsMokyTHa aekapToBa cucTeMa KOOpAMHAT Ha IUIOLIMHI,
BiJICTAaHb MIXK JIBOMA TOYKAMHU.
[Tonin BiApi3Ka y 3aJaHOMY BiJHOIIEHH.
PiBHAHHS TpsAMOT 3 KyTOBUM KO€(]ilieHTOM Ta HOTO AOCIHIHKEHHSI.
PiBHSHHS MpsAMOI, 110 MPOXOAMTH uepe3 3aJaHy TOYKY 3 3aJaHUM KYTOBUM KOE(ILIEHTOM.
PiBHSHHS TyYKa MPSIMUX.
PiBHSIHHS NpsAMOI, 1110 TPOXOAUTH Yepe3 Bl 3aaH1 TOUKH.
PiBHsHHS TpsAMOT y Bifpi3Kax Ha OCSX.
3aranipHe piBHSAHHS MPSIMOI Ta HOTo JOCIIJIKESHHS.
Kyt Mix 1BOMa IpsSIMUMU Ha TUIOIIMHI. YMOBH // Ta L TBOX MPSIMHX HA TUIOIIKHI.
CyMmicHe J0CIiKeHHS PiBHSAHB IBOX NPSIMUX, 110 33/1aH1 3aralbHUMU PIBHSIHHSIMH.
HopmanbHe piBHSAHHS NPsIMO1. 3B€I€HHS 3arajlbHOTO PiBHSAHHS MPSIMOI 10 HOPMAJIBHOTO BUITY.
Bizncrans Ta BIIXWICHHS TOYKH BiJI IPSMOI.
[TonsaTTs KpUBUX 2-r0 nopsiaAKy. O3HaueHHs Kosa. KaHOHIYHE pIBHAHHS KoJa.
Osnauenns eninca. KaHoHi4He piBHSHHSA €Ilirica Ta HOro TOCIiKEHHS.
O3nauenHs rinep6oau. KaHoHiuHe piBHAHHA rinepOou Ta HOro AOCIHIHKEHHS.
O3znauenss napadonu. Kanoniune piBHIHHS napabosiu.
[TepeTBOpeHHS KOOpAMHAT Ha IUIONIMHI: NEPEHECEHHS MOYaTKy KOOpAMHAT, IMOBOPOT OCel
KOOPJIMHAT Ha KYT « , 3arajibHUI BUIAI0K.
[ToHATTS MONAPHUX KOOPAMHAT Ta iX 3B 430K 3 JE€KapTOBUMHU.
3. Bekmopna anzeopa. Ananimuunoi zeomempis 6 npocmopi.
O3HaueHHs BEeKTOpa, MOYJb BekTopa. KoiHeapHIiCTh Ta KOMIUTaHApHICTh BeKTOPIB. JIiHiHHI Aii
3 BEKTOpaMH.
JliniiiHa 3aneXHICTh MK BeKTopamH. ba3uc Ha MJIOMMHI Ta Y poCTopi.
Po3kaz BekTopa B koopauHaTHOMY Oasuci |, j, K. JIiiliHi onepariii HaJl BEKTOpaMH B CHCTEMi

KOOp/IMHAT.

O3HauyeHHs CKaJSIpHOTO J100YTKY BeKTOpiB. CKalsipHUH JOOYTOK JBOX BEKTOPIB 3aJaHUX
KoopanHaTaMu. OCHOBHI BIIACTHBOCTI CKaJIIpHOTO J00YyTKYy BekTopiB. KyT Mk 1BOMa
BEKTOPAMH 3a/laHUMU 1X KOOpJuHaTaMHu. YMoBa // Ta L TBOX BEKTOPIB.

Bekropuuit  100yrox BekTOpiB. (OCHOBHI BJAaCTUBOCTI BEKTOpHOro nao0ytky. Ilmoma
napasenorpamMma no0y0BaHOTO Ha JJBOX BEKTOPAX.

BekropHuii 100yTOK 1BOX BEKTOPIB 3aJaHUX KOOPAHMHATAMH.

Mimanuii 1o0yTOK TphoX BeKTOpiB. Biactusocti MimaHoro n1o0yrky. O6’eM mapasneneninena
no0y/I0BaHOTO HA TPHOX BEKTOPAX.

PiBHSIHHS TUTONIMHM, 110 TPOXOANUTH Yepe3 3a/laHy TOUYKY NEPIECHANKYISIPHO 331aHOMY BEKTOPY.
3aranpHe piBHSHHS IJIOMIMHHU Y IIPOCTOPi Ta HOTO JOCIIJIKESHHS.

HopmanbsHe piBHSHHS TUTOIIWHY.

PiBHSHHS TUIOIMHM Yepe3 TPH 3a/1aHi TOUKH. PIBHSHHS IJIONIMHY Yy BiApi3Kax Ha OCSX.
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Kyt Mix aBoma rutonuHaMu. YMoBa // Ta L TBOX TUIOITHH.
BigxuiieHHs Ta BiJICTaHb TOYKY Bijl IUIOLIHMHH.
KanoHi4HI Ta mapamMeTpH4Hi pIBHIHHS MPSAMOI y IPOCTOPI.
[TpsmMa ntiHis SK HepeTHH ABOX IiouuH. [lepexin 10 KaHOHIYHUX PiBHAHB MPSMOI.
Kyt Mix aBOMa mpssMUMU y TIpocTopl. YMoBa // Ta L 1BOX MPSMHX Y MPOCTOPI.
KyT Mix mpsiMoIo Ta IIOMIMHOK. YMOBH // Ta L mpsIMOi Ta MIIOIIKHU.
YMoBa nepeTuHy 1BOX HNpsAMUX y mpocTopi. [lepeTrn mpsimMoi 3 ImIonHoIO.

4. Bcmyn 00 mamemamuunozo ananizy QyHkuii 0OHiei 3MiHHOI.
[TonsatTss MHOXMHU. YucinoBi MHOXkHHH. [Ipomikku. Okin Touku. Mopmymnb. BnactuBocti
MOJTYJIS.
O3naueHHs 3MiHHOI Ta cTanoi BenuunHU. O3HaueHHs QYHKIIT Ta ciocodu ii 3amanHs. OCHOBHI
enemeHTapHi QyHKIT Ta iX kinacudikaiis. CkinaaeHa QyHKIis.
UucnoBa mocHiioBHICTh Ta ii rpanuus. ApudmernyHa Ta reoMeTpuyHa nporpecii. OCHOBHI
TEOPEMH MPO TPAHUIIl YUCIOBOI ITOCITITOBHOCTI.
['panuns 3MiHHOT BennunHu. HeckiHUeHHO BEeJTMKa 3MiHHA BEJTMYHHA.
Oznauenns rpanuni Gyskuii . ['eomerpuuni 300pakenns .['panuns QyHkuii 3:1iBa Ta cropasa.
['pannns ¢pyHKHii HA HECKIHYEHHOCTI.
OyHKIII1, [0 NIPAMYIOTH 10 HeCKiHUeHHOCTi. OOMekeH1 (QYHKIII.
Heckinuenno mani ¢ynkuii. Teopema mpo 3B'S30K HECKIHYEHHO MaJioi 3 TPaHMICIO (QYHKIIII.
Teopema mpo 3B’A30K HECKIHUEHHO MaJIoi Ta HECKIHYEHHO BEITMKOI (DYHKIIII.
OCHOBHI BJIaCTUBOCT] HECKIHUEHHO MaTuX (DYHKIIIH.
[TopiBHSHHS HECKIHYEHHO MAJIUX.
Teopemu npo apupMeTHUHI BIACTHBOCTI I'paHullb. TeopeMa mpo IrpaHuIlo IPOMIKHOI QYHKITII.
[epmra Ta npyra BakiauBa rpanuis. Yucio e.
[Tpupict ¢yHKIii Ta mpupicT He3anexkHoi 3MiHHOI. HemepepBHicTh (yHKLII B TOYIl, Ha
IHTEepBaJIi.
Teopemu npo BIacTUBOCTI (PyHKIIIN HEMEpEepBHUX Ha BiJpi3Ky (0€3 JOBEIeHHs)y TOYII.
Knacudixkamist Touok po3puBy ¢yskii. [Tpuxnamm.

JApyruii cemecTp
5. uchpepenuianvne uucnenna yuxkuyii 0onici 3minnoi.

3anaui, 10 IPUBOASATH 10 MOHATTS MOX1AHOT.
O3HauyeHHs NOX1AHOI. MeXaHIYHUI Ta TEOMETPUYHHM 3MICT.
Teopemu npo apudmMeTHydH1 BIaCTUBOCTI MOX1THUX.
Teopema npo moxigHy Bija ckiaaenoi Gynkmii y=f(u), ne u=¢(x).
[ToxiaHi TPUTOHOMETPUYHUX (PYHKIIH: y=sinX, y=COSX.
[ToxigH1 TPUTOHOMETPUYHUX QYHKIIN: y=tgX, y= ctg X.
[Toxinna norapudMigHOT GYHKIII.
Merton norapudmiunoro nudepenuiroBanns. [loxigHa CcTeNneHeBO-MOKa3HUKOBOI (PYHKIIII.
[Moxiaui Big ynkmii a¥, ¥, x".
O3znauenHs o6epHeHoi GpyHkuii. [ToxinHa oO0epHEHOT QyHKIIII.
IToxiaHi 00€pHEHUX TPUTOHOMETPUUHUX (PYHKITIH.
[ToxiHa HESIBHO Ta apaMeTPUYHO 3a/1aHO01 (PYHKIIII.
OsnauenHs nudepeHiana GyHKIii, 10ro BIaCTUBOCTI Ta TEOMETPUYHHM 3MICT.
Hudepenuian cknaaenoi ¢ynkuii. IuBapianTHicTs ¢Gopmu audepenmiana. 3acToCcyBaHHS
mudepeHiiana 10 HabImKeHUX 00UNCIICHb.
[Toxiani Ta MudepenianTy BUIKUX TOPAAKIB. MeXaHIqHHI 3MICT APYroi MOXiaHO.
[MoxiaHi BUIIMX MOPSAIKIB Bl QyHKIIIH 3a1aHMX TapaMETPUYHO Ta HESBHO.
['panus BiTHOIIEHHS JBOX HECKIHYEHHO MaJHMX BEJIWYHH Ta JIBOX HECKIHUEHHO BEITHMKHX
BeNIMYMH. PO3KpUTTS HEBU3HAYEHOCTEH 3a 10moMororo mpasui Jlomitas.
O3HauyeHHs 3pocTaruoi Ta chajHoi (QyHKIIi, IX reoMeTpuyHa iHTepHperalis. TeopeMu Mpo
HEOOXI/HI Ta I0CTAaTHI 03HAKU 3POCTAHHS Ta CraJaHHs (YHKIIH OfHI€T 3MIHHOI. Ha BIJIPI3KY.
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O3HaveHHS MakCUMyMy Ta MiHIMyMy (yHKIIi. Teopema nmpo HEOOXiAHY YMOBY €KCTPEMYyMY
¢ynkuii. Kputuani ToUKH.
Teopema mpo mocTaTHI yMOBHM ICHYBaHHSI ekcTpeMyMmy (QyHKIi omnieli 3MiHHOI. Cxema
JTOCTiKeHHs (QYHKIIIT HAa eKCTPEMYM 3a JIOTIOMOTOFO MEePIIoi MOX1IHOI.
OnykIticTh Ta BrHYTICTh KpuBOi. TeopeMu npo 03HaKU OMYKJIOCTI Ta BFTHYTOCTI kpuBoi. Cxema
JOCIIJKeHHS (PYHKIIIT HA OMYKJIICTh Ta BTHYTICTb.
AcumnTotu rpadika QyHKIi: BEepTUKaIbHI, TOPU30HTAIIBbHI, MOXMIII. 3HAXOHKCHHS PIBHSHHS
MOXMUJIO1 ACUMIITOTH.
6. @ynKyii 6azamvox 3MIHHUX.

OsznauenHst (yHKIil ABOX 3MIHHMX Ta ii oOyiacTi BuU3HaueHHs. l'eomeTpuyHe 300paKCHHS
GyHKIIIT 1BOX 3MIHHHX.
['panuns ¢pynkuii qBox 3MiHHKUX. HenepepBHicTh QyHKIIT 1BOX 3MiHHUX. TOYKH PO3pHBY.
YactuHHUN Ta MOBHUM TpupicT (yHKIIT 1BOX 3MIHHUX. YacTWHHI moxigHi (yHKIIT 1BOX
3MIHHHX Ta X TeOMETpUYHA IHTePIPETAIlis.
[ToBHMIA pupicT Ta MOBHMMA nudepenmian GyHKII 1BOX 3MIHHHX.
[ToximHa cximaneHoi pynkmii. [ToBHA mOXigHA Ta MOBHUN AuQepeHItian CKIaAeHOi QYHKITI.
[ToximHa Bix QyHKIT, 1110 3aaHA HESIBHO.
YacTuHHI MOXiIHI BUIIMX MOPSIKiB. TeopeMa nmpo YacTUHHI MOXiIHi.
O3HayeHHs MaKCUMyMY Ta MiHIMyMY (YHKIIH JBOX 3MiHHUX. TeopeMa npo HeoOXiJHI YMOBU
ICHyBaHHS eKCTpeMyMy (YHKIII{ TBOX 3MiHHHX.
O3HaueHHs MakCUMyMy Ta MiHIMyMY (yHKIIH ABOX 3MiHHMX. Teopema mpo JOCTaTHI YMOBHU
icHyBaHHS max i min. Cxema 3Hax0/pKEHHS eKCTpeMyMy (YHKIIT TBOX 3MiHHHX.
Haii6inpie Ta HaliMeHIIe 3HaYeHHs (PYHKIIIT IBOX 3MIHHHUX y 3aMKHEHi# o0acTi.

7. Inmezpanvue uucnennsn Qynxyii oouiei sminnoi. Heeusnauenuii inmezpaon.
O3HaueHHs NepBiCHOI (QYHKINT Ta HEBU3HAYEHOTO iHTerpaia. Teopema npo pi3HUIIO NEePBICHUX.
['eomeTpUyHMIA 3MiCT HEBU3HAYEHOTO 1HTErpaa.
Tabnuist OCHOBHUX IHTErpaliB, MOHATTS MPO 1HTETPaJH, IKi HE OepyThCs.
OCHOBHI BJIIAaCTHBOCTI HEBU3HAYEHOTO iHTErpasia. MeTos 6e3rmocepeIH0ro iHTerpyBaHHS.
IuTerpyBanHs MeETOIOM 3aMiHM 3MIHHOI y HEBU3HAYyHOMY IiHTerpaii. IHTerpamm Bumy:

j F(ax+b)dx.

IuTerpyBaHHs yacTUHaAMHM y HeBU3HaueHOMY iHTerpaii. OCHOBHI Kjacu (DyHKLIN, JUIS SKHX
BUKOPUCTOBYETHCSI METOJI IHTETPYBaHHS YaCTUHAMHU.

InTerpanu BiJ JIEAKUX GyHKIIIH, AK1 MICTSTh KBaJpaTHUN TPUYJICH:
dx Ax + B dx Ax + B
_[ 2 ’j 2 dx y J. ,J- dx .
ax” +bx+c 7 ax” +bx+c Vax* +bx+c ° Jax® +bx+c

[nTerpyBanHs HaHIPOCTIINX ippallioHaIbHUX (QYHKIIIH.
[HTerpyBaHHs TPUrOHOMETpHUHHX (yHKIiH Bumy: R(SiNX,C0sX), R(sin?x,cos?x). VuiBepcanbHa
TPUTOHOMETPHYHA I1ICTaHOBKA.
[HTerpyBanHs TpuroHomerpudyHux (yskmid Bumy: R(tgx), R(sinx)cosx, R(cosx)sinx, f(x) =
sin™xcos"X. YHiBepcaibHa TPUTOHOMETPUYHA ITiICTAHOBKA.
InTerpyBaHHs ippalioHaIbHUX (YHKIIN 332 JOOMOT'0I0 TPUTOHOMETPUYHUX I1ICTAHOBOK.
8. Inmezpanvne uucnennsn Qyuxyii oonicei 3sminnoi. Buznauenuit inmezpan.
O3HaveHHs BU3HAUEHOTO iHTErpaia Ta HOro reOMEeTpUYHUHN 3MICT.
OCHOBHI BJIaCTUBOCTI BU3HAYEHOTO 1HTErpaa.
Busnauenuii inTerpan 3i 3MiHHOIO BepxHeto Mexero. @opmyna Herorona-JleiOHina.
3aMiHa 3MIHHOI y BU3HAU€HOMY 1HTerpaii. [HTerpyBaHHs yacCTUHAMU Y BUBHAYCHOMY 1HTETPaJIi.
dopmynu a7 HAOJIMKEHOTO 0OYUCIICHHS] BU3HAYEHUX 1HTETrpasliB: IPSIMOKYTHHKIB, Tpameuii.
Hesnacuuii iHTerpan 3 HECKIHUEHUMHU MEXaMHU Ta HOro reoMeTpUYHUMN 3MICT.
HesnacHi inTerpanu Bi QyHKIIIH, SKi MatlOTh TOYKH PO3PUBY.
3acTocyBaHHS BU3HAYEHOTO iHTErpalia JijIsl pO3B’sI3yBaHHS 3a/1a4 TEOMETPIi.
3acTocyBaHHs BU3HAYEHOT'O 1HTETpasia JUlsl po3B’sI3yBaHHS 33/1a4 MEXaHIKH.



23

8. ®opma miICyMKOBOIr0 KOHTPOJII0, KPUTEPil ONIHIOBAHHS Pe3yJIbTATIB HABYAHHS TA
PeiiTUHIOBA OL[iIHKA 3HAHDb 3/100yBa4iB BUIIOI OCBITH 3 TUCUMILIIHH

OuiHIOBaHHS PE3yJbTaTiB HAaBYaHHS MPOBOAUTHCSA BiAMOBiAHO 10 IlonmoxeHHs mpo opraHizarlio
OCBITHBOTO TpoIiecy Y MuKOIaiBCbKOMY HallioHanpHOMY arpapaomy yHiBepcuteti CO 5.258.01-00.2018
ta [1oJ0XeHHs PO MOPSAOK OIIHIOBAHHS 3/100yBadiB BHIOI OCBITH Yy MUKOJIAIBCbKOMY HaIliOHATBHOMY
arpapaomy yHiBepcureti CO 5.270.01-00.2020.

[TimcymMKOBe OIIIHIOBAHHS pE3Y/IbTaTiB HaBYAHHS B YHIBEPCUTETI 3MIMCHIOETHCA 3a enuHoro 100-
O6anpHOIO mKaymoro. OrliHka 3100yBaya BUIOI OCBITH BIJAIOBITAE BIJIHONICHHIO BCTAHOBJIEHOTO IPH
OIIHIOBAaHHI PIiBHSA C(HOPMOBAHOCTI MPOQPECIHHUX Ta 3arajibHUX KOMIIETEHTHOCTEW 10 3aIIaHOBAaHUX
pe3ynbTaTiB HaBUaHHSA (Y BIJICOTKaX).

[TincymMkoBa OIliHKa 3 OCBITHROI KOMIIOHEHTH «BHIla MaTemaTHkay, IiJICYMKOBOK (OPMOIO
KOHTPOJIIO 32 SIKOKO BCTAaHOBJICHO €K3aMEH, BU3HAUAETHCS SIK CyMa OIIHOK (0OajiB) 3a BciMa YCHIIITHO
OLIIHEHUMH pPEe3yJIbTaTaMU HaBYaHHA MiJ Yyac ceMecTpy (OLIHKMA HUXKY€ MiHIMAIBHOTO TOPOTOBOTO PiBHA
JI0 TTICYMKOBO{ OITIHKH HE OAAI0ThCS) Ta OI[IHKH, OTPUMAHOT ITi/1 Yac €K3aMeHYy.

MiHiManbHUI MMOPOTOBUN PIBEHH OI[IHKM 3 OCBITHHOTO KOMIIOHEHTY CKjanae 60 BIJICOTKIB BiA
MaKCHMaJbHO MOKJIMBOI KUTbKOCTI OainiB. 3100yBay BHINOI OCBITM MOXXE OyTH HEJOMYLIEHUM 10
MiJICYMKOBOTO OIIIHIOBAHHS, SIKIO T Yac CEMECTPYy BiH: HE JOCST MiHIMaJbHOTO TOPOTOBOTO PiBHS
OILIIHKYU THX Pe3yJbTaTiB HAaBYaHHS, sIKI HE MOXKYTh OyTH OIliHEHI Mij Yac MiJICYMKOBOT'O KOHTPOJIIO; SKIIO
i1 9ac ceMecTpy BiH HaOpaB KUTBKICTh OaliB, HEAOCTATHIO IS OTPUMAHHS IMO3UTHBHOI OLIIHKH HABITh Y
BUMIAJIKY IOCATHCHHS HUM Ha I11ICYMKOBOMY KOHTPOJII MAKCUMAIIbHO MOJJIMBOTO PE3YJIbTATY.

OmniHroBaHHS Pe3y/bTaTiB HABYAHHSA i1 4aC CEMECTpPY BKIIOYA€E OLIHIOBAHHS 3HAHb 3700yBavya Ha
OCHOBI: BUKOHAHHX 3aBJaHb 3 OKPEMHX TE€M JIJIsi CAMOCTIHHOTO BUKOHAHHS HA NMPAKTUYHUX 3aHATTAX Ta
miJ 9ac caMoOCTiiHOT poOOTH; BUKOHAHMUX PO3PaXyHKOBUX POOIT 13 3MICTOBHX MOIYIIB;, MPOWICHHUX
TecTiB. KpurepisiMu OLiIHIOBaHHS €. NPaBWIBHICTh BUKOHAHHS 3aBJaHb Ta PO3yMiHHA (TIPIOpUTET),
CBO€YACHICTH Ta TIOBHOTA.

JonaTtkoBo HapaxoBylOTbcs Oanu 3a 3axoau HedopmanbHoi ocBiTH. Ilig dwac oniHOBaHHS
pe3yabTatiB HeopMaIbHOI OCBITH 3100yBada BPaXOBYETHCS BiJIOBIIHICTh HAIIPSMY Ta 3MICTY TEMaTHKH
TUCIUILIIHU, JOKYMEHTaJIbHE MiATBEPIXKEHHS YUacTl y 3aX0/Il.

3MiCT JIEKIIHHOTO Marepialy, METOAWYHI pPEKOMEHJAmii JUIsi MPaKTHYHUX POOIT Ta caMOCTIHHOT
poboTH 37100yBauiB, 3aBJaHHs s PO3PAaXYHKOBHX pPOOIT, KpUTepii Ta (GOpMH OLIHIOBAHHS, HANPSIMHU
HAYKOBO1 poboTtu PO3MIIIIEHO Ha CTOpiHII JVCIUTUTIHA y Moodle
https://moodle.mnau.edu.ua/course/view.php?id=2305. Ocxosuumu deadline 3anexno Bin Buay poOoOTH
€: HaCTyIlHE MPAaKTUYHE 3aHSATTA, MIJICYMKOBHI KOHTPOJBHHMM 3axiJ 31 3MICTOBOIO MOJYJIIO, aTecTallis,
JI€Hb CKJIaJIaHHS €K3aMEHY.
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Petimunzoea oyinka 3nansv 3000y6auie eunuioi 0ceimu 3 OUCUUNIIHU

1 cemectp
Hasga 3micToBOTO Hazpa tremu dopma KinbkicTh
MOTYJIst KOHTPOJTIO OatiB
1. EnemenTtu Jlii 3 MaTpUIsIMU Ta iX BJIACTUBOCTI. [epeBipka 2
NiHIAHOI anredpu | OOYKCIIeHHs BU3HAYHKKIB. BUKOHAHUX 2
OOuncneHHs MiHOPIB Ta aJre0OpaiyHUX JONOBHEHb. 3aBJIaHb JJis 2
3Hax0/PKEHHS] 00EpHEHOT MAaTPHIII. CaMOCTIHHOTO 2
Panr matpwuiii. BUKOHAaHHA 2
HecymicHi 1 HeBU3HAueHi CHCTEMH JIHIHHHX 2
piBHsIHB. OHOPITHI CUCTEMU JTIHIHHUX PIBHSHb.
Po03B’s13yBaHHs CHCTEM JIIHIHHUX PIBHSHB. 3axuct 3
3acTocyBaHHS CUCTEM JIHIMHHMX pIBHSHb sl | PO3PaXyHKOBHUX 3
PO3B’A3yBaHHs 3a/1a4. pooiT
Bcboro 3a 3MicTOBUI MOJTYITh 18
2. Enementu 3acTocyBaHHsI KOOPAMHAT Ui PO3B’I3yBaHHA 3a7a4 IepeBipka 2
aHAI THIHOT TUTAHIMETPIi. BUKOHAHUX
reoMeTpii Ha [Ipsima Ha TIOLIMHI. 3aBJlaHb JJIs 2
TUTOIIHHI JIinii Apyroro nopsAKy Ha IIOIIMHI. CaMOCTIITHOTO 2
[IepeTBOpEeHHS NPSIMOKYTHUX KOOPAMHAT HA BUKOHAHHA 1
IUIOLLIMHI.
[TonsipHi KOOPAMHATH Ta iX 3B’S30K 3 MPSMOKYTHUMH 1
KOOp/AMHATaMH.
Po3B’s13yBaHHs 3a7a4 aHATITUYHOI TE€OMETPil Ha 3axuct 3
IUTOILUHI. PO3paxyHKOBHUX
poOiT
JIiHii Ha WIOLIMHIL. Tect 3
Bceboro 3a 3MicToBU# MOYTh 14
3. Bekropna JIiniitH1 aii Hag BekTopamu. CKansipHUN 100yTOK [lepesipka 1
anreOpa. EneMeHTH | BEKTOpIB. BUKOHAHUX
aHAJIITUYHOL BekropHuil Ta MimaHuii JOOYTKU BEKTOPIB. 3aBJIaHb JUIs 1
reomerpii B TII0MKHA y IPOCTOP. CaMOCTIHHOTO 2
MPOCTOPI. TIpsiMa y IpocTopi. BUKOHAHHS 5
B3aemHe po3ranryBaHHS MPSMUX Ta TUIOMIWHU. 2
3acTocyBaHHs BEKTOPHOI anreOpu 3axucr 2
Po3B’s13yBaHHs 3a71a4 aHATITUYHOT T€OMETPii B PO3PaXyHKOBUX 4
MIPOCTOPI. po0iT
Bexkropa Ta iX 3acToCcyBaHHS. Tect 2
Bceworo 3a 3mMicTOBHIT MOy 16
4. Beryn 1o aHanizy | I'paHulli 4uCIOBUX MOCTIIOBHOCTEH. IepeBipka 2
GbyHKIIIH OHIET I'pannts QyHKIIII. BHUKOHAHHUX 2
3MIHHOI. YynoBi rpaHmIIi. 3aBzLagrz TS 2
HenepepsHicth QpyHKIIiH. Po3puB QpyHKIIT y TOUIII. CaMOCTIMHOTO 2
BUKOHAHHS
Beryn o ananizy ¢yHkiiil ogHiel 3MiHHOL Tect 4
Bceroro 3a 3mMicTOBHIT MOy 12
Bcerworo 3a cemectp 60
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2 cemMecTp
Monymi Bun konTposto dopma Kinpkictb
KOHTPOJIIO OariB
5. Hudepenmiansue | [ToxigHa Ta ii 3MicT. [TepeBipka 1
uncnenHs Qynkuii | [NpaBuia audepeHiitoBatHs. BUKOHAaHHMX 1
OJHIET 3MIHHOI. [Moxigna  cxmagenoi  ¢ynkumii.  Jlorapudmiune | 3aBJaHb I 2
nudepeHIiFOBaHHS. CaMOCTIHHOTO
Hudepennian Gynkmii. [ToxinHi BUIIMX TOPSIKIB. BHKOHAaHH 2
IToxiaH1 HESBHOI Ta MapaMeTpUIHOT HYHKITIH. 1
ITpaBuio Jlonmitans. Acumnroru rpadika GyHKIi. 2
3acTocyBaHHS MOX1AHOT JUIsl JOCTIDKEHHS (QYHKIII]. 2
PospaxynkoBa pobora «lloximna ¢yHkmii Ta ii 3axuct 4
3aCTOCYBAHHS»
Judepennianbue YMCIeHHs QYHKITT OAHIET 3MIHHOI. Tect 3
Bcboro 3a 3MicTOBUI MOTYITh 18
6. Audepennianpue | DyHKIii 1BOX Ta OUJIbIIE 3MIHHUX. [lepeBipka 2
yucnenHs ynkuii | IMToxixui Ta mudepeniian Big GyHKIii 1BOX 3MIHHUX. BUKOHAHUX 2
OaratboX 3MIHHHUX. | ExcTpeMyMH, HaiiOinblue i HaliMeHIe 3HaueHHs | 3aBJAaHb JUIs 2
(GyHKIIT ABOX 3MIHHUX. CaMOCTIITHOTO
BUKOHAHHS
Judepenuianbae yncieHHs GyHKIii TBOX 3MiHHUX. Tect 2
Bcporo 3a 3MicToBHI MOTYJIh 8
7. InterpanbHe besnocepenne IHTErpyBaHHs HEBU3HAYEHOTO [Tepesipka 1
yuclieHHs (YHKIIT | iHTerpay. BUKOHAHUX
OJIHI€] 3MIHHOI. [HTerpyBaHHS METOJIOM 3aMiHU 3MIHHO]. 3aBJIaHb I 2
Hesn3znauenui IHTel"p}/'BaHHH YyaCcTUHaAMU. CaMOCTIHHOTO 2
IHTErpaL. [HTerpyBaHHS NPOCTIMINX PAIliOHATBHUX JPOOIB. BUKOHAHHA 2
Jlpo6oBo-parionanbHi (GyHKIT Ta X IHTErpyBaHHSL. 2
[HTerpyBaHH 1ppalioHAIBHUX (PYHKIIIH. 2
[HTEerpyBaHHS TPUTOHOMETPUYHUX (PYHKIIIH. 2
Po3paxynkoBa po6orta «HeBuzHaueHuil iHTErpam. 3axuct 4
[HTerpanpHe yncaeHHs QyHKIIT OHIE] 3MIHHOI. Tect 3
Bceboro 3a 3MicToBU# MOTYITh 20
8. InTerpanpHe BusHauyeHuit inTerpan ta Horo OCHOBH1 BIaCTHBOCTI. IepeBipka 1
uyncneHns Qynkuii | Busnauennii  interpan. ®opmyna HerotoHa — BUKOHAHUX 2
OJHI€T 3MIHHOI. Jleiownimna. 3aBIaHb JIJIS
Busnavennii BusHaueHuii iHTErpan Bix Apo6OBO-palliOHANbHHX, | CAMOCTIHHOTO 2
IHTErpal. ippalioHaIbHUX Ta TPUTOHOMETPUYHUX (DYHKITIH. BHKOHAHHS
HesnacHi iHTerpanu. 1
Habnnxene o6unciaeHHs] BA3HAYEHHUX 1HTETpaliB. 1
3acTocyBaHHs BHU3HAYEHUX 1HTErpaiB 10 2
pO3B'sI3aHHS 3a]1a4 reoMeTpii.
3acTocyBaHHS BHU3HAYEHUX 1HTErpaiB 10 2
PO3B'sI3aHHA 33]]a4 MEXaHIKH.
Po3paxynkoBa poOorta «BuszHaueHuil iHTerpan Ta 3axuct 3
HOro 3aCTOCYBAHHS».
Bceboro 3a 3MicToBUi MOYITb 14
Bcporo 3a cemectp 60
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3MicTOBUN MOIYITh
dopma KOHTPOJTIO (B Oanax) Bceporo GaiB
1 2 3 4
3aBmaHHs ISl CAMOCTIHHOIO 12-7 8-5 8-5 8-5 36-22
BUKOHAHHS
Po3paxyHkoBi po6oTH 6-4 3-1,5 6-4 - 15-9,5
TectyBanHus - 3-1,5 2-1 4-2 9-4,5
Bceboro 3a cemectp 18-11 14-8 16-10 12-7 60-36
Kpim Toro ex3amen - - - - 40-24
JlonaTkoBi 6aam
Hanucanns Te3 gonosigei, - - - - 10-5
y4acTh y KOH(pEpeHIii
Yyactp y 3axogax HepopMaabHOT - - - - 5-3
OCBITH 32 HasIBHOCTI
JIOKYMEHTAJIBHOT'O
1 ITBEPKCHHS
3MicTOBUI MOJTYITh
dopma KOHTPOJTIO (B 6anax) Bcboro Gaiis
5 6 7 8
3aBaHus 11 CAMOCTIMHOTO 11-7 6-4 13-8 11-6 41-25
BUKOHAHHS
PospaxynkoBi pobotu 4-25 - 4-25 3-2 11-7
TecryBaHHs 3-1,5 2-1 3-1,5 - 8-4
Bceboro 3a cemectp 18-11 8-5 20-12 14-8 60-36
Kpim Toro ex3zamen - - - - 40-24
JlonaTkoBi 6aam
Hamwmcanns te3 gonoBigei, - - - - 10-5
y4acThb y KOH(pepeHuii
VYuyacTs y 3ax01ax HehopMaIbHOT - - - - 5-3
OCBITH 33 HasBHOCTI
JIOKYMEHTAIbHOTO
1ITBEPIKCHHS

Po3noain 6aiB, iKi oTpUMYIOTH 3100yBayi BHIIOI OCBIiTH, Ta IIKAJ1a OLIHIOBAHHA - €K3aMeH

Cywma 6aniB 3a BCi BUJIU Ouinka ECTS OmiHKa 3a HaIllOHAJIBHOO LIKAJIO0
OCBITHBO1 JISTHHOCTI

90-100 A 5 (BigmiHHO)

82-89 B 4 (nobpe)

75-81 C 4 (nobpe)

64-74 D 3 (3a10BUIBHO)

60-63 E 3 (3a/10B1TBHO)

35-59 FX HE3aJIOBUIHHO 3 MOKJIUBICTIO

MTOBTOPHOTO CKJIQ/IaHHS
2 (He3aI0BITHHO)
0-34 F HE3aJ0BIUIIBHO 3 000B’ I3KOBUM
MOBTOPHUM BUBYECHHSM JUCIUILTIHA

2 (He3aJI0BUIBHO)
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3100yBay4 BHINOI OCBITH Ma€ MPaBO CKIAJATH MiJICYMKOBHH CEMECTPOBUM ek3aMeH (y MUChMOBIi
dopmi) mig yac ek3aMeHalliifHo1 cecii, 10 AKOi BiH JOMYCKA€THCS, SKIIO 32 BUKOHAHHS BCIX KOHTPOJIbHUX
3aXO0iB, Mepen0aYeHUX MPOTIATOM CEMECTPY, CTYIAeHT HaOupae 36 1 Outbiie OamiB. Y IIbOMY BUIAIKY
OLIIHKA 32 €K3aMEeH CKJIAJa€ThCs 13 CyMHu OaiiB, OTpUMaHHUX NpoTiaroM cemectpy (36-60 OamiB), 1 6amis,
OTPUMAaHUX TiJ 4Yac CKIaJaHHS ek3ameHy. [Ipu mpomy 3100yBau BHIOI OCBITM MOXXE OTpUMATH Ha
ex3ameHi (24-40 OaumiB). SIKIIO KUTBKICTH OaiiB OTPUMAHHMX Ha icnuTi MeHmie 24 OaiiB, TO 3400yBau
BHIIIOT OCBITH OTPUMYE HE3aOBIJIbHY OIIHKY.

3100yBayi BUIIIOT OCBITH, 10 HAOpAIH BIPOIOBXK ceMecTpy MeHie 36 6amiB (i3 MoxknuBux 60) 110
cecii He JOMyCKAIThCs 1 aBTOMAaTHYHO OTPUMYIOTh HE3aJ0BIIbHY OIIHKY. [l0 CKIIafaHHs eK3aMeHy Taki
3100yBayi BUIOI OCBITH MOXYTh OyTH JIOMYIIEHI TUIBKU MICIs TOTO, K HaOepyTh HEOOXIHY KUIBKICTh
CEMEeCTpOBHUX OaJiB.

3n100yBaui BUIIOI OCBITH, 1110 XBOPUIM 1 MalOTh BiJIMOBIIHI JOBIIKM MEJUYHUX YCTaHOB ab0 OyiH
BIJICYTHI 3 IHIIMX NMOBAXHHX TPUYMH 1 HE MOIJIM OpaTH yd4acTh Y KOHTPOJIBHUX 3aX0JaX, MPOXOJISTh
KOHTPOJIb IiJ Yac CIeliaJbHO BCTAHOBJICHHUX JOJATKOBHMX 3aHAThH 32 Y3TO/KEHHSIM 3 BUKJIAaJadyaMH 3a
rpadikoM, 0 po3po0IItoe AeKaHaT (HaKyIbTETy.

Sxmio 3100yBay BHIOI OCBITH Ha €K3aMEHI OTPHMY€E HE3a/I0BUIbHY OLIIHKY, TO BiH Ma€ MpaBo Ha
OJTHE TIEPECKJIaJIaHHs BUKJIAJIa4ueBi, Ipyre MepecKiafaHHs MpUIiMae KOMICis, CTBOPEHA 3a BKa3IBKOIO
nekana (akymnprery. SKio 3700yBad BHIOI OCBITH OTpUMYE HE3aJ0BUIbHY OLIHKY ITiJl 9ac CKJIaJaHHsS
KOMicii, 10ro Bi/IpaXxOBYIOTh 3 YHIBEPCUTETY.

3a Oymp-sK01 opMu 3700yBaHHS OCBITH OIIIHIOBAHHS PE3y/IbTAaTiB HABUAHHS 3100yBadviB BHINOT

OCBITH € 1JICHTUYHUM.
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9. llepeJik peKOMeH/10BaHMX JiTEPATYPHHX /Kepe

9.1 bazosa aiTeparypa

. Ay6osuk B.IL, IOpuk LI. Buia maremaruka : 36ipuuk 3anayq. Kuis. : A.C.K., 2005. 480 c.

2. Ny6osuk B.IL., FOpuk I.I. Buia matemaruka : HaB4. nocid. Juis CTy/. BHIL, HaBY. 3aKl. Kuis :
Irnarekc, 2013. 648 c.

3. Knenko B.1O., 'oneus B.JL.. Bua matemaruka B npuknazax i sagavax. Hae4. nocibuuk. Kuis :
LlenTp napy. nireparypu, 2006. 600 c.

4. TlpakTHKyM 3 BHIIOT MAaTEMATHKH : KOMIT'IOTEpHA CHCTeMa A8 AucTaHUiliHoro Ha4auHsa / B.C.
[1leGanin, O.B. [llebanina, I.I1. Aramaniok Ta iH. Mukonais : MHAY, 2016. Y. 1. 232 c.

5. TlpakTHKyM 3 BHIILOT MATEMATHKH : KOMM IOTEPHA CHCTEMa /s AMCTaHuiiiHoro Haguanus / B.C.
[1leGanin, O.B. llleGanina, 1.T1. Aramaniok Ta in. Mukonais : MHAY, 2018. Y. 11. 380 c.

—_—

9.2 JlonomixHa JiTepaTypa
6. Bumia marematuka. AnreOpa ta reomerpis [EnextpoHnuii pecype]: MeToAHYHI pekoMeHaallii 10
camocTiiHOi poboTH ans 3100yBa4ie BHIIOT OcBiTM cryneHs «Monoamuni Gakanaspy
MoYarkoBOro piBHa (Koporkuit umki) cneuiansHocteii 208  «Arpoimkenepis», 141
«EnexkrpoeHepreTHka, eneKTpoTexHika Tta enexktpomexanikay., 073 «MenemkmeHT» IeHHOT
¢dopmu nauanns / yknaa. boituyk O.B., Boraanos C.1., bopunk €.10., lllentunescokuii O.B.

Enexrpon. TEKCT. JaHi. Muxonais A MHAY, 2021, 60 ¢ URL:
http://dspace.mnau.edu.ua/jspui/bitstream/123456789/10453/1/visha-matematika-algebra-ta-
geometriya.pdf

7. Buima matematuka. Mojayis 4 «panuii nocaiftoBHocted Ta GyHkuii» [Enexrpornnii pecype] :
3ABJIAHHSA T4 METOJMYHI PEKOMCHAAWIT st caMoCTiiHOT pobGoTH 3100yBaviB BMINOT OCBITH
crynenss «Monoammii Gakanaspy MOYaTKOBOrO PiBHA (KOPOTKMI 1wmKn) crenjasbHocTeit 208
«ArpoitkeHepis», 141 «EnekrpoeHepreruka, eIEKTPOTEXHika Ta ejekrpomexanika», 073
«MeHemKMeHT» D.CHHOl dopmu nHasuanus / yknaa. B.C. llleGanin ta in. Enekrpon. Texker. nasi.

Muxkonais MHAY, 2020. 44 (A URL:
http://dspace.mnau. edu ua/jspui/bitstream/123456789/8100/1/Vyshcha matematyka samostiina_
robota.pdf
9.3 Indopmauiiti pecypen
8. Examples for mathematics 1 Wolframalpha : website. URL:

https://www.wolframalpha.com/examples/mathematics/.
9. Bupuacmo matemaTHKy onnaiit : Bed-caiit. URL: https://www.matem.com.ua.
10. Busuaemo maTemaTuky onnaiin!!! : sed-caiir. URL: http://ua.onlinemschool.com.
1 1. HapyaneHuit caiiT 3 MatemaTuky : Beb-caiit. URL: https://formula.co.ua/uk.

PoGody nporpamy HaBYambHOI AMCUMILIIHM «Buina marematikay s 3100yBadiB no4aTkoBOro
piBHA (Koporxun LMKJ) BHIIOT OCBITH cnenianbHocTi 208 Arpoimxcuepin nepepodeH0 Ha OCHOBI
BIANOBiAHOT po60H0i MPOrpaMH MHHYJIOIO POKY 3 YPaxyBaHHAM pe3yabTaTiB ONUTYBaHHs 3100yBayis
BHIIOT OCBITH.

Po3pobHuk nporpamu:
I-p TeX. HayK, npodecop LII. Aramaniox

3asinyBayu kadeapu:
J-p TeX. HayK, npotecop LIT. AramaHiox




