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1. ONUC JUCLHUTIITHA

PO3HOIliJI IroauH 3a HABYAJIbHUM

HaiiMeHyBaHHSI MOKA3HUKIB IJIAHOM
Jlenna ‘ 3aouna
. . Jlexyir:
Kinvxicmo kpeoumis: 15 70 ‘ 20
Mooynig: 4 Ilpaxmuuni 3anamms:
3acanvra Kinekicme 200un: 450 106 ‘ 22
Pik susuenns oucyunninu 3a HaguantbHUM JlabopamopHi 3ansamms:

NIAHOM. nepuiuti, Opyutl - ‘ -

CeMecmp.'I, IL 1L IV CeMlHapCbKl 3AHAMMA:

Tudicnese nasanmadicents (200.): Koncynomayii:
- aynutopue: 3, 3,4,4 4 ‘ _
- camocriiina podora: 4 Inousioyanoni sansmmsi:

Dopma niocymMKo8020 KOHMPOJIO. 34K, 34K, - -
eK3aMeH, eK3aMeH

Camocmitina poboma:

Mosa nasuanms: ykpaincoxa

270 \ 408

2. META JUCHUIIJITHA
IIpenmeT BUBYCHHS HABYAIBHOI JWCHIUIUIIHM - 3arajibHi MaTeMaTH4YHI BJIACTHBOCTI Ta

3aKOHOMIPHOCTI.

MeTo10 BUKJIaJaHHSI HaBUAJILHOI IUCHMILIIHHA “MareMaTHYHUR aHaimi3” € OBOJIOMIHHS
MailOyTHIMH BYMTEISIMM MaTeMaTUKH HAyKOBUMH OCHOBaMH, TEOPETHUHUMHM IOJIOKEHHIMH,
Cy4yaCHHUMH METOJaMM, MpPUTAMaHHMMM MAaT€MaTUYHOMY aHali3y (QYHKIIH onHiel 1 OaraThbox
3MIHHUX, Ta iX 3aCTOCYBaHHsI [P ONMHUCI KIJIbKICHUX CIIBBIIHOLIEHb 00’ €KTIB OTOYYIOYOI'O CBITY.

IlepeaxymoBu BukinananHs nUCIMIUIIHA 0a3yeThCs HA 3HAHHIX IIKUIBHOTO KYpCy aiareopu
Ta TEOMETPIi.

Mixaucuuniinapui 38’a3ku OTpuMaHi IpU BUBYCHH] JUCIUIUIIHU 3HAHHS € MATPYHTIM
YCIIIIHOTO OBOJIOJIIHHS MaTeMAaTUYHUMHU TUCHMILTIHAMU

HopmatuBHa HaByanbHa auctuiuiiHa "Marematuunuii aHamiz" € CKJIaIOBOIO ITUKITY
npodeciifHol miAroToBKM (paxiBIiB 3a MpOrpaMoro MiArOTOBKM OakanaBpiB crnerianbHocTi 014.04
Cepennsi ocBita (Marematnka) € 0a30BOIO [UJIi BHUBUEHHS Takux Juciuiuiin sk "Teopis

Hnon

imoBipHocTeit", "lndepenuianbhi piBHsHHA", "3aranbHa ¢izuka", "AHangiTuuHa reomerpis',

3. OYIKYBAHI PE3YJIbTATU HABYAHHSA
BuBueHHs HaBualbHOI AMCUUIUIIHU Tependayae (opMyBaHHS Ta PO3BUTOK Y CTYACHTIB
KOMIIETEHTHOCTEH Ta MpOTpaMHUX pe3yJbTaTiB HAaBUAHHS BIJAMOBITHO O OCBITHBO-IIpOdeciitHOl
(ocBITHBO-HAYKOBOI) porpamu «CepeaHsi OCBiTa: MaTeMaTHKA.

Indopmaniss Npo KOMIETEHTHOCTI Ta BiIMOBIAHI iM MporpamHi
pe3yJabTATH HABYAHHSA 32 JMCIUILIIHOK)

udp Iudp
KoMIieTe KomnerenTHocTi MPOrpaMHHUX IIporpamMHi pe3y1bTaTH HAaBYAHHSA
HTHOCTI pe3yJbTaTiB
3aranbHi komnerenTHocTi (3K)
3KI. 3HaHHA Ta posyminns | [TPH 1 JleMOHCTpy€e 3HaHHS 3 TEOPETHYHOI Ta
IIPEIMETHOT obacTi Ta | . IIPUKJIAJHOI MAaTEeMaTUKH Ta METOAUKU
pPO3yMIiHHS npodeciitHoi 11 HaBJaHHS.




TISUTBHOCTI.

3K2.

3)IaTHiCTb 3aCTOCOBYBATU 3HAHHS
B IPAKTUYHUX CI/ITyaI_[iSIX

IIPH 8

ITPH 15.

BukopucTtoBye pizHOMaHITHI pecypcu
Ul TIOLIYKY mMOTpiOHOT iH(opMarii,
KPUTHYHO aHaNi3ye W OmpaboBye
iH(popMaIIito 3 METO0 BUKOPUCTAHHS 11
y  HaBYaibHIH 1  mpodeciiHOi
TSITEHOCTI 3 JMIOTPUMAaHHSIM
TIPUHITATIIB JIOOPOIECHOCTI Ta
BU3HAHHSIM aBTOPCHKUX IIPaB.
HemoHCTpy€E 30aTHICTD bi o)
pO3B’si3yBaHHS TpodeciifHnX 3a7ad B
0011acTi MAaTEMaTHKH

3K3.

3patHicTh 0 abCTpaKkTHOTO
MHCJICHHSI, aHaJIi3y Ta CHHTE3Y

ITPH 1.

ITPHS

JeMoHCTpye 3HaHHS 3 TEOPETUYHOI Ta
MIPUKIJIQJIHOI MaTeMAaTUKH Ta METOAUKH
1l HaBYaHHSL.

BukopucToBye pizHOMaHITHI pecypcu
Ul TIOLIYKY MOTpiOHOT iH(opMarii,
KPUTUYHO aHaNi3ye ¥ ONpanboBye
iH(pOpMAILIiI0 3 METOI0 BUKOPUCTAHHS 11
y  HaBYaibHIM 1  mpodeciiHOi
TISITBHOCTI 3 JMOTPUMAaHHIM
MIPUHIIATIIB JIoOpoYecHOCTI Ta
BU3HAHHSM aBTOPCHKUX TPaB.

Crneniaapni komnerenTHocTi (CK)

CK1.

3matHicTh (OpMyBaTH B YYHIB
MpeaMeTHI KOMIETEHTHOCTI.

ITPH 1.

IIPH 8.

ITPH 15

JeMoHCTpY€E 3HaHHS 3 TEOPETUYHOI Ta
NPUKIaTHOT MAaTEeMaTHKH Ta METOAUKU
11 HaBYaHHS.

BuxopucTtoBye pi3HOMaHITHI pecypcu
UL TIOIIYKY MOTpiOHOT 1H(opMarii,
KPUTUYHO aHallizye ¥ ompalboBye
iH(OpMAITlit0 3 METOF0 BUKOPHCTaHHS il
y  HaBYaibHIM 1  mpodeciiHOi
IISUIBHOCTI 3 JIOTPUMAaHHSIM
MIPUHIIATIIB JIoOpoYecHOCTI Ta
BH3HAHHSIM aBTOPCHKHX IIPaB.
HemoHCcTpy€E 3JATHICTE bifo)
pO3B’si3yBaHHSI MpodeciiiHuX 3a1ad B
00JacTi MAaTEMATHKH

CKe6.

3aTHICTh BUKOPUCTOBYBATH
CUCTEMHI 3HAaHHS 3 MaTeMaTHKH,
NeJaroriki, METOAMKU HaBYaHHS
MaTEMaTHKH, icTopii ix
BUHHUKHEHHS T4 PO3BUTKY.

ITPH 1.

ITPH 15.

JleMOHCTpy€e 3HaHHA 3 TEOPETHYHOI Ta
MIPUKJIATHOI MAaTEMATHKH Ta METOJIUKH
11 HaBYaHHS.

JlemoHcTpy€E 3ATHICTb JI0
pO3B’si3yBaHHST MpodeciiHuX 3aj1ad B
00JacTi MaTEMAaTHKH

CK7

31aTHICTb e(eKTUBHO
3aCTOCYBaTH TPYHTOBHI 3HaHHS
3MICTY HIKUJIbHOT MATEMAaTHKH.

ITPH 1.

JeMoHCTpy€e 3HaHHA 3 TEOPETHYHOI Ta
MPUKJIaAHOI MaTeMaTUKU Ta METOJINKHU
11 HaBYaHHS.

CK8

3/1aTHICTh aHATI3yBaTH
MaTeMaTH4YHY 3a/1a4y, PO3TIIAAaTH
pi3Hi criocodu 11 po3B’si3yBaHHSI.

IIPH 8

BukopucTtoBye pizHOMaHITHI pecypcu
Ul TIOLIYKY mMOTpiOHOT iH(opMaii,
KPUTHYHO aHaNi3ye W OmpaiboBye
iH(pOpMAIIiI0 3 METOI0 BUKOPUCTAHHSI 11
y  HaBYyajbHIH 1  mpodeciiHoi
IISUIBHOCTI 3 JIOTPUMAaHHSIM
MIPHUHIIHITIB J0OpOYECHOCTI Ta
BU3HAHHSM aBTOPCHKUX IIPaB.

CKO.

3matHicTh (GOpMyBaTH B YUHIB

ITPH 1.

JleMOHCTpy€e 3HAHHS 3 TEOPETUYHOI Ta




IICPEKOHAHHS B
0OIpyHTYBaHHS
PO3yMiHHS
JIOBEJICHHSI.

HEOOXITHOCTI
rimoTes,
MaTEMAaTUYHOTO

MPUKJIaAHOI MaTeMaTUKU Ta METOJUKHU
i1 HaBYaHHI.

Martpuus BiANOBiTHOCTI KOMIIETEHTHOCTEl Pe3yJbTATAM HABYAHHS 32 JUCHMILTIHOK

MMudp PesyabTaTH HABYAHHSA
KoMIeTe . R ABTOHOMHICTb Ta
. 3nanHs YMinus Komynikauis . . .
HTHOCTI BiimoBiganbHicTHL
3K1 ITPH 1
3K2 ITPH 8 IT1PH 15
3K3 ITPH 1 I1PH 8
CK1 IIPH 1 I1PH 8 I1PH 15 ITPH 15
CK6 ITPH 1 ITPH 15 ITPH 15
CK7 ITPH 1
CK8 ITPH 8
CK9 I1PH 1
4. TEMATUYHHNUU IIJIAH IUCHUIIJITHHU
KinbkicTs roagun KinbkicTh roaun
(neHHa popmMa HaBYAHHS) (3aouHa (popmMa HABYAHHS)
= 24 E| E|E |s = 249 2| E|E |s
Ne Ha3zeu monyis / Tem 2| = |8 & & ‘E c% E?E S 2| = |8 & § c% E?E g
3/m S| 2|88 S| E|xd58 €| 2|/g8 8| 2|gd6¢8
< oH | 5|88 < 58 8| 5|8 R
1 Tema 1. OcHoBHI mO-|6 2 4 12 |2 2 18
HATTS  MaTeMaTUYHOTO
aHaIizy
2 Tema 2. TloOymoBa|l0 [4 |6 14 |4 |2 |2 24
rpadikiB GyHKIIIH
3 Tema 3. I'panuns | 6 2 4 14 24
YHCJIOBOI ITOCIIIIOBHOCTI 4 ) )
4 Tema 4. I'pannus |12 |4 8 14 24
¢byHKIIT
5 Tema 5. 18 |8 10 16 24
HudepenuiansHe
YUCIICHHS 4 4 2
6 Tema 6. 3actocyBanns |10 |2 8 14 24
nuQepeHLioBaHHs 1O
pO3B’s3aHHS 3a7a9
7 Tema 7. IlepsicHa|l6 |6 10 16 |6 2 4 24
GyHKLIE Ta  HEBU3-
HAYCHUHU THTErpaj
8 Tema 8. Bwusnauenuii|14 |6 8 14 |6 2 4 24
iHTerpal Ta foro
3aCTOCYBaHHSI
Tema 9. Uncinosi psiau 10 |4 6 12 24
10 |Tema 10.®dynkuionansHi |10 |6 |4 12 6 |12 |2 24
psaan
11 Tema 11. Oynkmii| 10 |4 6 12 18
0araThbOXx 3MIHHHX 4 2 2
12 |Tema 12. Judepenmiiio- |12 |4 8 12 24
BaHICTh (DYHKLIT KITBKOX
3MIHHHX




13 |Tema 13. Kpatui|12 |6 6 12 18
iHTerpanu
14 |Tema 14 Kpwupominiiini|10 |4 |6 12 18
Ta TIOBEPXHEBI iHTe- 6 2 2
rpaJii IEPIIOTO POAY.
15 |Tema 15. Kpupominiiini |10 |4 |6 12 18
Ta T[OBEPXHEBI iHTe-
TpaJIi APYTOTO POIY.
16 |Tema 16. Pagu ®yp’eTa|10 |4 |6 12 |2 2 18
inTerpan @yp’e
IIpoMiskHUIT KOHTPOJIb
IincyMKoBHii KOHTPOJIb 4 60 60
(015 ex3amenis)
Pa3zom: | 180 |70 |106 4 270 |42 |20 |22 408

5. MPOT'PAMA HABYAJIbHOI JUCHMILIITHUA

Ilonepenni BifoMocTi NPO OCHOBHI MOHATTA MaTEMATUYHOI0 AHAJI3Y

Temal. OCHOBHI NOHATTA MAaTEMATUYHOI0 AHAJI3Y

8

Beryn: mpeamer, 00’ €KT 1 METOJ MATEMAaTUYHOTO aHAMI3Y

Muoxunu, Jlii Hag MHO)KHHAMH. 300paKeHHST MHOKHH Ta BiIHOIICHb MK HUMU 32
nonomororo kpyriB Eitnepa. [Ipuknanu

CkiHYeHHI Ta HECKIHYCHHI MHOKHHU. [Ipukitamn

OyHKIIi1 Ta TOCIiJOBHOCTI.

KBaHTOpH Ta iX BUKOPUCTAHHS IMPU TTOOYIOBI MATEMAaTUIHUX TBEPKCHb.
AKciOMaTHYHMI MiAXi A0 BU3HAYEHHS HaTypalbHOro uucia. Akciomu Iliano.
[Tpuknanu MHOXKWH, SIKi 33]J0OBOJIBHSIOTE akciomam [liaHo.

Metoa MaTeMaTH4HOI 1HAYKI, loro TeopeTuuHa OCHOBA, anroput™. [Ipuxmagm.
KomrirekcHi uncia Ta il Hag HUMHA

Tema 2. IToOynoBa rpagikiB pyHKIiH

9.

[lobynoBa rpadikiB ¢yHkuit y=Af(ax+b)+C neperBopeHHsM rpadika (yHKII
y=f).

10. Tlo6ynosa rpadikiB pynkuii y=Af(ax+b)+C nepeTBOPEHHSIM CUCTEMH KOOPIMHAT.

I'panunus yuca0B0i MoCaiI0BHOCTI Ta PyHKIIT

Tema 3. 'panuins yuca10BoOi NOCTiTOBHOCTI

1.

2.

het

6.

Jloriuna cuMBOJIIKa, MHOXXMHH, (YHKIIii, TOCTIIOBHOCTI. AKCIOMU MiCHUX YHCEN.
OOMeKeHICTh, TOYHI MEXI1 YMCIOBOI MHOKHHH.

I'panuiss 49UCIOBOI TOCHIJOBHOCTI 1 3arajgbHi BIACTHBOCTI TaKUX TPAHMUIIb.
HeckinueHHO Maili Ta HECKIHYEHHO BEJMKI ITOCIIITOBHOCTI.

Teopema Beiiepmtpacca npo 301KHICTh MOHOTOHHUX MOCIIJOBHOCTEH. Unco e.
[TopiBHSIHHS IIBUAKOCTI 3pOCTaHHS MOCHIJOBHOCTEH, aCUMOTOTHKA IOCIIIOBHOCTEH.
CumBon O 1 0.

. HacTKOBI TIpaHHUIl YHUCIOBOI IOCHIAOBHOCTI, BEpPXHS Ta HWXKHA TPaHUIL

nociigoBHOCTI. [Ipuntun bonbiiano-Belepmtpacca niist mocimiToBHOCTEH.
OsnaueHHs  ¢yHaameHTtanbHoi  mocnigoBHocTi.  Kpurepiit  Komri  306ikHOCTI
MIOCJT1TOBHOCTI.

Tema 4. I'pannus Gpynkunii

1.
2.
3.
4.

I'pannn ¢ynkuii 3a Komri Ta 3a 'eitHe. 3aranbHi BIaCTUBOCTI IpaHULb QYHKIIIH.
[TopiBHSHHS QYHKIIH, acCHMITOTHKA (DYHKIIIH, acUMIITOTH Tpadika GyHKIIII.
BaxxnuBi rpanuiil, mo mMoB’s13aH1 3 e1eMEHTapHUMH (PYHKITISIMH.

Henepepsricts ¢ynkmii 3a Komri i 3a ['eifHe. JlokalibHI BIacCTUBOCTI HEMEPEPBHUX
¢dbynkmi. HemepepBHICTh eeMeHTapHUX (YHKITIN.




5. BmactuBocTi QyHKIIIH, HENEPEPBHUX HA BIAPI3KY.
6. Touku po3puBy Ta iX Kiacudikaris.

JudepennianbHe yncjaeHHs: pyHkuiii ogqHiel 3MiHHOT

Tema 5. JIludepenuiajbHe YUCIeHHA
1.

ISARNANE

ITousTTs moxigHol

[TonsatTsa nudepeniioBanocTi GyHKIIIT

[TpaBuna nqudepenmiroBanas anredpaiunoi cymu, 100yTKy Ta 4acTKU (QYHKIIIH
[ToxinHi eneMeHTapHUX QYHKITIN.

JudepeHiiroBaHHS CKJIaTHOT Ta 00epHEeHOI QYHKIITII.

OcHoBHi Teopemu npo audepenuiioBani GyHKIii

7.11oximHi Ta AudepeHITiaay BUIIUX MOPSIIKIB.
Tema 6. 3acrocyBanHs AudepeHIiIOBAaHHA 10 PO3B’sI3aHHA 3a/1a4
1. Po3kputts HeBu3HavYeHocTel. [IpaBumo Jlomitans
2. ®opmyna Teiopa. @opmynu 3anumkoBoro wieHa y ¢opmi Jlarpamka, Komri.

®opmynia MaknopeHa.

3. HocmimkeHns rpadikiB QyHKINH MeTo1aMu AUQPEPEHITIATBHOTO YHCICHHS.

InTerpasbHe YnCIEHHS

Tema 7. IlepBicHa pyHKUIsI Ta HEBU3HAYEHUH IHTerpaJj

1.

2.

3.
4.

[Tonsatrss mepBicHOi (yHKIII Ta HEBU3HAYEHOro i1HTEerpamy. Tabmuis mnepBiCHUX
NeSIKUX eJIEMEHTAPHUX (PYHKITIH.

OcHoBHi Meronu iHTerpyBanH.s DopMyna 3aMiHM 3MiHHOI Ta (opmyna
IHTETpyBaHHs YaCTUHAMH U1 HEBU3HAUEHOTO 1HTETpaly.

Knacu ¢yHkiii, 110 iHTErpyroThCs B €IeMEeHTapHUX (PYHKIIISIX

[nTerpyBanHs pauioHanbHUX (QYHKLIH. [HTerpyBaHHS IeAKHUX IppallioHaIbHOCTEN Ta
NESTKUX TPAHCIEHACHTHUX (DYHKIIIM.

Tema 8. Buznauvenuii inTerpaJ Ta oro 3acTocyBaHHs
1.

> w

bt

9.

O3HaueHHs iHTerpanbHUX cyMm Pimana Ta iHterpasa Pimana. HeoOximHa ymoBa
1HTErpoBaHOCTI QYyHKIIIT 32 PiMaHOM.

Hwxni (Bepxni) cymu lapOy Ta ix BmactuBocTi. O3Ha4eHHS HUXKHBOTO (BEPXHBOTO)
irerpana Jlapoy. Kpurepii {apOy 1 Pimana interpoBanocti pyHkuii 3a Pimanom.
Knacu ¢ynxiiii, inTerpoBanux 3a Pimanom

BractuBoCTi BU3HAaUEHOTO 1HTErpasa.

@®opmyna Herorona-JleiiOHina. BigHoBnenns ¢yHkmii 3a ii moxigHowo. Popmyna
IHTETrpyBaHHs yacTMHaMH JUIsl iHTerpana Pimana. Teopema mpo 3aMiHy 3MIHHOI B
iHTerpaii Pimana.

HenepepHicTh Ta tudepeHiinoBHICTb QyHKIIT, 3a1aH01 iHTerpaioM PimaHa 13 3MiHHOIO
BEPXHBOIO MEXEI0 IHTerpyBaHHs. ICHYBaHHS epBiCHOT Y HeNlepepBHOI (YHKIII].
3acTocyBaHHSI BU3HAUEHOTO 1HTErpaia J0 reoMeTpii: MIolla KpUBOJIIHINHOT Tparmnerii,
JIOBXXKMHA KPUBOi, 00’€M Tijla 06epTaHHsA. MexaHI4Hi 3aCTOCYBaHHS IHTEerpaa.
HeBnacuuil iHTerpan mo HeoOMeEKEHOMY MPOMIKKY Ta BiJl HEOOMekeHOi (yHKIII.
OOuncneHHs HEeBIACHUX 1HTETPaIiB.

O3Haka MOpPIBHSIHHS 30DKHOCTI HEBJIACHUX IHTerpaiiB 1 ii Hachiaku. ETanonni
iHTerpay. 3B'I30K 3 YUCIOBUMHU PSIAMH.

10. AOcomtoTHa Ta yMOBHa 301KHOCTI HEBJACHUX IHTerpaiiB. ['0JOBHe 3HaYEHHS

HEBJIACHOTO 1HTerpajia B po3yminHi Kori.

11. HaGmmxeHi MeToiu 0OYHCIEHHS 1HTErpaliB
12. B- i I'- ¢ynkuii O3naueHHs mnepBicHOi ¢yHKLII Ha npoMixky. HeBu3HaueHMit

Pagn

1HTerpaj i Horo BJIaCTHUBOCTI.



Tema 9. Uncsosi psigu

1.

2.

UwucnoBi psau: 301kHICTh, BiaacTUBOCTI. Kpurepii Komm u HeoOXimHa ymoBa
301KHOCTI psay..

Psimu 3 HeBim’emuumu wienamu. O3Haku nopiBHsHHA, Komm, JlamamGepa, PaaGe,
iHTerpanpHa o3Haka Maxinopena — Komru.

3Hako3MiHHI psagu. Psn JlelOnuns: 301kHICTh, omliHka 3amumky. O3Haku AOens u
Jupuxiie 301KHOCTI 3HAKO3MIHHHX PSIIIB.

Tema 10. @®yHKkuioHAIBLHI psiaN

1.

2.

@OyHKITIOHATIBHI MOCHIOBHOCTI 1 psaau. [loToueuna 301xkHiCTh. PiBHOMIpHA 301KHICTB!
noHATTS; Kputepiid Komm. AGcomoTHa 1 yMOBHA 301KHICTb

HeoOximna ymoBa, makopaHTHa o3Haka Beilepmirpacca, o3naku AGens i Jupuxie
piBHOMIpHa 301XKHICTh (yHKIIOHANBHUX psAiB. [lowleHHW mepexin A0 TPaHMIIb;
HETIePEPBHICTh TPAHUYHOIT (DYHKIIIT..

. Crenenesi psau. Paniyc Ta iHTepBain 301KHOCTI CTeNIeHeBOTo paay. BiactuBocti cymu

CTETEHEBOr0 pAY, MOWJIeHHE AU(PEPEHLIIOBaHHS Ta IHTETPYBaHHS CTETICHEBUX PSAIB.
Psn Teitnopa.. ®opmyna Eiinepa. @opmyna Komu — Anamapa juist pagiyca 301KHOCTI;
xapakrep 30DkHOCTI. HenmepepBHICTh, MOUWICHHE IHTETpYBaHHS 1 IU(EpEeHIIIOBaHHS
CTCTICHEBOTO PSIITY.

Psan Teitnopa 1 ymoBu ioro 30ixkHOCTI. Psnm Teitnopa miast eneMeHTapHUX (DYHKITIHN.
Psin MakiiopeHa OCHOBHUX elleMEHTapHUX (YHKIINA. 3aCTOCYBaHHS CTEIICHEBHX PsIJIiB
710 HAaOJIMKEHUX OOYUCIICHb.

Judepenuianbhe yncaeHHs: PyHKUIH KiTbKOX 3MiHHMX

Tema 11. @yHkuii 6ararb0X 3MiHHHX

1.

2.
3.
4.

[Ipoctip R". 361kHICTh 1 KOMNAKTHICT, B R". JlokanbHi Ta rnobanbHi BIACTHBOCTI
HernepepBHUX (PYHKIIIH KUTBKOX 3MIHHUX.

['panuns ¢yHKIIT B TOYII

HenepepBHicTh ¢yHKIIT B Touli. BractuBocTi QpyHKIIIH, HEMPEepBHUX HA MHOKUHAX

Teopemu bonbriano — Kommm npo npoMi>kHi 3Hau€HHsI Ha JTIHIKHO 3B’ SI3HIM MHOXUHI,
Beliepmrpacca npo ooMexeHICTh (YHKIIIT Ta JTOCSITHEHHI HEI0 BEPXHbOI Ta HUKHBOT
rpaHMIlb HAa KOMIIAKTHIM MHOXUH1, KaHTOpa npo piBHOMEpHY HenepepBHICTh (PyHKIIIT

Tema 12. [IndepenuiiioBHicTh GpyHKIIT KiTbKOX 3MiHHHX

1.
2.

kW

JudepeHiiioBaHicTh PYHKIIIT TeKITBKOX NIHCHUX 3MIHHUX. YaCTHHHI MOX1/IHI.
Hudepenuian. Henepepsuicts nuddepenimiiioanoi  ¢ynkuii. JloctatHi yMOBH
muddepenniioBaHocTi GyHKIIT B TOYILI

[ToxinHa 3a HaPsAMOM, TPAIIEHT, JOTUYHA IUIOIIMHA 1 HOPMaJlb 10 IOBEPXHOCTI.
JudepenuiioBaHicTh CKIAIHOT GYHKII.

YacTtuHHI MOXiAHI 1 audepeHliany BHUIIUX HOPSAAKIB, YMOBH pPIBHOCTI 3MIIIAHUX
MOX1HUX.

[uBapianTHicTh popmu mepiioro audepeHiiaia U HeIHBApUAHTHICTh (OPM CTapIINX
nudepeHIiianiB BiTHOCHO 3aMiHU 3MIHHUX.

. ®opmymna Teitnopa Ay QyHKININ IEKUTBKOX 3MIHHUX (3 3aJIMITKOBUM WIEHOM B (popmi

Jlarpanxa)..
JlokanpHuit (0e3ymMOBHUI) ekcTpemyM. HeoOXimHa ymMoBa JIOKQJIBHOTO €KCTPEMYMY
(Teopema @epma). JlocTaTHS yMOBa JOKAJIBHOTO EKCTPEMYMY

. HesBHI (QyHkuii opHiei W [AEKUIBKOX 3MIHHUX: ICHYBAaHHS, HENEPEPBHICTS,

TQepeHIiioBaHICTb.

Kparni, kpuBoJiHiiiHi i moBepxHeBi iHTerpaJu, ix 3acTocyBaHHS
Tema 13. Kpartni inTerpaju

1.

OsnaueHHs iHTEerpadbHUX cyM PiMmana, iHTerpana Pimana mo Opycy Ta iHTErpoBHOI 3a
Pimanom ¢ynkiii Ha Opyci. HeoOximna ymoBa iHTerpoBHOCTI 3a PiManoMm. BepxHi Ta
HIKHI cymu [lapOy Ta iX BIaCTHBOCTI.



2. MHOXuHU 00’eMy HYJb 1 MipU HyJb. [HTErpOBHICTh HemepepBHOI Ha Opyci (QyHKIII.

Inrerpan mo oomexeHiit MHOXXUHI B R" . MHOX1HHU, BUMipHi 3a XKopaaHom. 3BeaeHHs
KpaTHOTO IHTerpaJia 1mo Opycy 1 MUIIHAPOITY 10 TOBTOPHHUX.
3. 3amiHa 3MIHHHUX B KpaTHHUX 1HTErpajiax.
Tema 14. KpuBoJiiHiiiHi Ta moBepXHeBi IHTerpaJjiu nepumoro poay

1. O3HaueHHs KpPUBOMIHIMHOrO iHTEerpasa 1-ro pomy MO NPOCTIH TJIAAKii KpUBIi,
HE3JISKHICTh Bl BHOOPY MapaMeTpu3ailii Ta 3BeIeHHs Horo 1o iHTerpaita Pimana.

2. O3HauYeHHs TOBEPXHEBOrO IHTErpaysia 1-ro poay Mo eleMeHTapHIM TJIaJAKii MOBEPXHI.
[Tnoma rmaakoi moBepxHi. DopmMynu [UIsi OOYUCIICHHS TOBEPXHEBUX IHTETpaiiB 1-To
poay.

Tema 15. KpuBoiniiiHi Ta noBepXHeBi iHTerpaJjm Ipyroro poay

1. O3nayeHHs i OOYMCIEHHS KPHBOJIHIMHOIO Ta MOBEPXHEBOrO iHTErpajga 2-ro pojy.
[Tpuxmagu (iHTErpan poOOTH Ta MOTOKY).

2. BnactuBOCTI IMOBEPXHEBHMX IHTErpaliB 2-ro poAy. 3B’A30K MK ITOBEPXHEBHMU
iHTerpazamu 1-ro u 2-ro pomiB.

3. ®opmymu ['pina, Crokca Ta ["aycca-Octporpancekoro. Auseprenttist i potop. [ToHSTTS
npo nudepeHianbHi popmi 1 3araiabHy Gopmyny Crokca.

4. Os3HaueHHs MOTEHIIAJBHOTO BEKTOPHOTO IOJIS ¥ oro moTeHniany. HeoOxigna ymoBa
noTeHuianpHocTi  mons. PoGora cunm y moteHmiambHoMy momi.  Kpwurepii
MOTEHINATbHOCTI BEKTOPHOTO TTOJIA.

Psaaun ®yp’e ta inTerpana ®yp’e

Tema 16. Psiqu ®yp’e Ta interpan dyp’e

1. OproroHanbHi Ta OPTOHOPMOBaHI CHCTEMH BEKTOpPIB Yy JIHIMHHMX mpocTopax 3i
CKaNsIpHUM A00yTKOM. CHCTEeMa TPUTOHOMETPUYHHUX (PYHKIIN Ha [-TT,7].

2. Koeopiuientn ®yp’e 1 pang Dyp’e BekTOpa y MPOCTOpi 31 CKAISIPHUM JOOYTKOM
BITHOCHO OPTOHOPMOBaHOi a00 OPTOrOHaJBHOI MOCHIIOBHOCTI. TpUrOHOMETpUYHUI
psng @yp’e Ha [-mt,mt].

3. HepiBHictb beccens 1 piBHicTh IlapceBans. Teopema JlsmyHoBa mHpo MOBHOTY
TPUTOHOMETPUYHOT CUCTEMHU (YHKITIH.

4. InterpasibHi 300pa’k€HHS JUIsI YaCTKOBHX CYM TPUTOHOMETpUYHUX psaiB Dyp’e.
[ToroukoBa Ta piBHOMipHA 301KHICTh TPUTOHOMETPUYHUX psiiiB Dyp’e. 3B’SI30K MIXK
CTENEHEeM TJIaJKOCTI (PYHKIII Ta MIBHJKICTIO NPSAMYBaHHA O HYJS Koe]ilieHTIB ii
TPUTOHOMETPUYHOTO psy Dyp’e.

5. Teopema @eiiepa. Teopemu Beliepmrpacca mHpo piBHOMIPHY ampoOKCHUMAIliiO
HeTepepBHUX (YHKIIH TPUTOHOMETPUYHUMH Ta aNreOpaidyHuMU MTOJTIHOMaMH.

6. O3HauenHs neperBopeHHs Pyp’e Ta iHTerpana Pyp’e. BmacTuBocTi mepeTBOpeHHS
®dyp’e . Dopmyna odeprenHs. [Ipuknany.

5.2. Temamuka ceminapcoKux (npakmuuHux, 1a060pamopHux) 3aHsame.
Tema, muranas
1 YwucnoBi MHOXuHU. DyHKUIi ofHiEl 3MiHHOI, X Kiacugikauis Ta rpadiku
OCHOBHHUX €JIeMEHTapHUX (PYHKIIIH.

2 TloOynoBa rpadikiB ¢yHkuit y=Af(ax+b)+C  nepeTBOpeHHAM Tpadika
dyHKii y=f{x).
[ToOynoBa rpadikiB ¢yHkui y=Af(ax+b)+C  NEpeTBOPEHHSIM CHCTEMHU
KOOpJAWHAT

3 3naxomkeHHs obnacTi Bu3HaueHHs ¢yHKIil. EnemenTapui pynkuii, modymosa
ixHix rpadikiB. OGepHeHi, CKIa/ieHi, MapHi, HelapHi, NepioAnYHI QyHKIIT

4 OOGuKCIIEeHHs] TPaHUIlb YHCIOBUX TOCTIOBHOCTEH 1 (GyHKIINA. JlocmimKkeHHs
(GyHKLIN HA HENEPEPBHICTH .

5 TI'panuns ¢yHkiii, OOYMCIEHHS TpaHUIb, ACHMITOTHYHE TIOPIBHIHHS
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11

12

13

14

15

16

17

18

19
20
21

22
23

byHKIiI

TexHika 3HAXO/DKEHHS TUMOBHX TrpaHulls. [-a Ta Il-ra BaxnuBi rpa”uIl, ix
3aCTOCYBaHHA 710 PO3KPUTTS HeBu3HaueHocTeit 0/ 0 Ta {1 }oo.

ExBiBaneHTHI HECKiHUEHHO Maji (H.M.B.). Tabmuis eKBiBaJICHTHOCTEH H. M. B.
Po3kpuTTS HEBHM3HAYEHOCTEH 3a JOMOMOTOI0 TaOJHIll €KBIBAJIEHTHOCTEH I
enemMeHTapHuX  QyHKIiA. JlocmimkeHHs (QyHKIIIT Ha HENEPEPBHICTH.
3Hax0/KEHHS TOUOK pO3pUBY (PYHKIIT Ta iXHs KiIacu]ikariis.

3HAXOMKEHHS  MOXIJHUX  €JEeMEHTapHUX (YHKLIH 32  O3HAYEHHSM.
OnanyBanHs TexHiKM audepenuiroBannsa. Tabnuug moxigaux. OOuucieHHsS
MOXI/THUX, BUKOPUCTOBYIOUM OCHOBHI TpaBmiia Au(EepeHIiloBaHHS 1 TaOIHIIO
MOX1THUX BiJl OCHOBHUX €JIEMEHTApHUX (PYHKITIH

3HaxO/PKEHHsS TOXITHUX CKJa/leHoi, 0OepHeHOi, HesSBHO 3alaHoi (YHKIIIH.
OnaHyBaHHsSI TEXHIKH JorapudmidyHoro audepeHitoBadds OOYUCICHHS
mudepenmiana ®O3, #HOro TreoMETpHUYHUI 3MICT Ta 3acTOCYBaHHS [0
HaOIMKEHUX 00UYHCIICHb

[lpaBuno Jlomitans Ta #WOro 3acTOCyBaHHS O PO3KPUTTS THUIOBUX
HeBuszHaueHoctel: 0/ 0, oo /oo , {oo—o0}, {0- o}, {1 }oo

Hocnimxenns ®O3 Ha NOKaIbHUM E€KCTpeMyM. 3HAXOKEHHS JIOKaIbHOTO
eKCTpEeMyMy ISl eleMeHTapHuX (QyHKIid. BuszHnaueHHs HaiiOinpmoro Tta
HaliMEHIIOTo 3Ha4eHHsI PyHKIIT Ha BiIPI3KY.

Hocmimxennass @O3 Ha OMyKIICTh-BrHYTICTh, 3HAXO/HKEHHS! TOYOK IEPETHHY,
BEPTUKAIBHUX Ta MOXUIUX aCUMIITOT KpuBoi. [loBHe nocmimkenns QyHKIT Ta
noOyoBa ii rpadika.

Po3B’s3aHHs 3a/1a4 Ha 3HAXO/XKEHHS EKCTPEMYMY

Tabmuus iHTerpaniB. TexHika 3HAaXOKEHHS HEBH3HAYCHHX IHTETPAIIB.
Merton 6e3nocepesHbOr0 IHTErPYBaHH 3a TaOIULICIO.

3acTocyBaHHsI JABOX METOJIB IHTErpyBaHHS: 3aMiHAa 3MIHHOI (ABa TUIH) Ta
iHTerpyBaHHs  4actuHamM.  OmaHyBaHHS  METOAMKHM  IHTETPyBaHHS
MPABWJIBHOTO 1 HEY TPUTOHOMETPUYHUX (DYHKIIIN

OOumcneHHs: BU3HAYEHUX IHTErpajiiB 3a gomomororo (opmynun HerloTona -
Jleitonung. Cneuudika 3aMiHM 3MIHHOI Yy BH3HAYEHOMY 1HTerpalll.
3acTocyBaHHS BM3HAYEHOTO I1HTErpaja IO IeOMETPUYHUX Ta EKOHOMIYHHX
3ana4. HabnmkeH1 MeToau o0UMCIeHHS IHTETpalliB.

Kpurepiit Komm 1 Heo6xiaHa yMoBa 301KHOCT1 UUCIIOBOTO PATY.

Oznaku nopiBHsiHHA, Komm, lanamOepa, iHTerpasibHa O3HaKa MakjopeHa —
Kommu. O3znaku Abenst u upuxie 301KHOCTI 3HAKO3MIHHUX PS/IiB.
OyHKIIOHATBHI TOCIIIOBHOCTI 1 psiau. 301KHICTH (YHKIIOHATBLHOTO PSIIY.
PiBHOMipHa 301HICTb: AOGCOIIOTHA 1 yMOBHA 301KHICTb.

Oznaku AGens 1 Jlupuxiie 301KHOCT1 (PYHKIIIOHAIBHUX PSIIB.

CreneneBi psau. Pamiyc Ta iHTepBan 301KHOCTI CTENEHEBOTO psy.
BnactuBoCTI CcymMH CTeneHEBOro psly, MOWIEHHE Iu(EepeHIiIoBaHHS Ta
iHTerpyBaHHs creneHeBuXx psaiB. Psg Teinopa. IlounenHe iHTerpyBaHHs i
nuGepeHIitoBaHHS CTETIEHEBOTO PALLY.

Pamun Teiinopa mna enemeHTapHux ¢yHkmi. Psang MaxkiopeHa OCHOBHHUX
eJIeMeHTapHUX (DYHKIIIH. 3acTOCYyBaHHS CTENEHEBUX PAIIB O HAOIMKEHUX
004HCIIEHB.

Criocobu 3anmaHHs (yHKLII KUTBKOX 3MiHHUX. OOacTb BH3HAuUEHHS Ta
o0racTh 3HaueHb (PYHKIIT KUTBKOX 3MIHHHX. ['padik QyHKIIT KUTBKOX 3MIHHUX
I'panuius 1 HenepepBHICTh (yHKHII KiTbKoX 3MiHHHMX. [loBHME mpupict i
noBHUM nudepeHnian GyHKIIT KITbKOX 3MIHHHX.

JudepenuiroBanHs QyHKILIT KUTPKOX 3MIHHHX.

[Toximgna 3a HanpsimoMm. ['pamieHT QyHKIIT JBOX 3MIHHUX.

Haiibinpime u HaiiMeHmie 3HaueHHS (QYHKLII KiJIbKOX 3MIHHUX. YMOBHHMA



EKCTPEMYM.

24  Kparui iHTterpanu. OsHauenns. [loxsiiiamii  IloTpiliHmii  iHTErpas.
['eomeTpuynmii Ta Gi3UUHUI 3MiCT

25 3amiHa 3MiHHOI y MOJBIHHOMY 1 TOTPIMHOMY 1HTETpajax.

26  KpusominiiiHi iHTerpanu. Bnactusocti. KpuBoniniitnuii inTerpan 1-ro poxy

27  ®i3uyHUN Ta TEOMETPUYHHUHN 3MICT KPUBOJIIHIMHUX 1HTETPaJIiB

28  IloepxHeBi inTerpanu 1-ro poxy. BractuBocTi. 3acTocyBaHHSI TOBEPXHEBOTO
iHTerpaia 1-ro pony.

29  OOumcneHHS KpPUBONIHIMHMX iHTerpamiB 2-ro poxay, ¢opmyna ['pina.
3acTocyBaHHS KPUBOJIHIMHUX IHTETpaiB 2-T0 POY.

30 36ikHIicTh psany Dyp’e. Pamu Dyp’e mna mapHux 1 HemapHUX (QYHKITIH.
KommuiekcHa popma psigy yp’e.

3.3. Opeanizauyia camocmiiinoi pooomu cmyoenmis.

No KinekicTs ) )
Bun pobotu ®opmu 3BITHOCTI
3/11 TONH
1. | ompauroBaHHs JIEKIIHHOTO HaBuyaipHOro | 50 | 100 | OnuryBaHHs Ha
Marepiaiy, NPAaKTUYHOMY 3aHSTTI
2. | IligroToBKa 10 MPaKTUYHUX 3aHSATD; 80 | 168 | OnutyBanHsa Ta poOoTa Ha

NPAaKTUYHOMY 3aHSTTI

3 | BUKOHAHHSA Ta 3aXUCT inguBigyansHux | 40 | 40 | IlepeBipka iHOUBITyaIbHOTO

HaBYAJILHUX 3aBIAaHb, HABYAJILHOTO 3aBIAHH
BHMKJIaJJayeM
4 | I[ligroroBKa A0 MOJIYJIBHUX KOHTPOJIBHUX POOIT 40 | 40 | OuiHka MOZYIBHHOT
KOHTPOJIbHOI poO0TH
5 | [ligroroBka A0 icnuTy 60 | 60
Pazom 270/408

TemaTnka iHAMBITyaJbHUX 3aBJAAHb
['paHu1l 4MCIOBUX MOCTIAOBHOCTEH Ta QYHKIIII
Hudepenuiansae yncnenns ©O3. [JocmikeHHs GyHKIIN 3a 10IOMOT00 MOX1AHOT.
Iurerpanpue uncnenns ®O3
®DB3. Panu.
6. POPMU ITIOTOYHOI'O TA MIACYMKOBOI'O KOHTPOJIIO
6.1. @opmu nomourno2o KOHMPOA0: IPAKTUYHI 3aHSITTS, 1HAUBIIyaIbH1 3aB/IaHHS.
6.2. @opmu npoMiHnCHO20 KOHMPOJI0.: MOYJIbHAa KOHTPOJbHA pOoOOTa.
6.3. @opmu niocymrxogoco koumponro: Ezamen, 3alik.

7. 3ACOBU JIATHOCTHUKHU PE3YJIBTATIB HABYAHHSI
Pe3ynbTaTi BHBUEHHS HABYAIBHOI JUCITUILUTIHH OIHIOIOTHCS 32 JOIMIOMOTOI0 MOAYJIbLHOI

KOHTPOHBHO.I. pOﬁOTI/I, sKa 1oJjrArae 'y BUKOHAHHI MMPAaKTUYIHUX 3aBAaHb, HAIIPUKIIAI:
3aBmanHs 1. 3HaWTH MOXiAHI (HYHKIIIH:

Rl S e

X

; 1
1. y:exe > 2. y=cosysinx. 3. y=x’lnx.4 y=arccos—.
x

3aBnanng 2. [lpoaudepenuitoBaTi HESIBHO 3a1aHy QYHKIIO xy3 —4xy+ x*+2=0.
) . x =212,
3aBnanns 3. [Iponudepentiitoat pyHKIIIIO0, 3aJaHy TapaMETPUIHO: )
y=t-3t".
1

x2-1

3aBmanHs 4. 3HaWTH YTy NOXiAHY QYHKIIL y =




3apnanns 5. CkacTu piBHAHHA JOTHYHOI i HOpMaJli 10 rpadika GpyHKiii y = cos3x B Toulli X, = — .

3aBaanHs 6. 3HalTH NOXIAHY (YHKIIT 3a J1OIIOMOIOI0 JOrapu(MiuHOro AU(PEPEHIIIOBAHHI Y = X

sinx

3aBaanns 7. Jocniautu QyHKLiO y = x” —3x?1 mobymyBati cxeMaTHdHO ii rpadiK .

AN o e

10.

11

27.
28.
29.

41.
42.

43.
44.
45.
46.

47.
48.
49.
50.
51.
52.
53.

IIutanus xo icnury (3 cemecTp)
Tema 1. @yHKIIisA OaraTboXx He3a/IeXKHMX 3MiHHMX

QOyHKIIIS JBOX HE3AIKHIX 3MIHHUX, 11 00acTs Bu3HadYeHHs. O3HaueHHS Ta MPHUKIIAIH.

Crioco0u 3aanHs QYHKIIIT JBOX HE3AICHKHUX 3MIHHUX, TIPUKIIAJIH.

I'padix pyHKITIT ABOX HE3aNEKHUX 3MIHHHX, IPUKIIA]TH.

Jlinii piBHSL.

BuznaueHHs rpaHuIli JBOX HE3aJICKHUX 3MIHHUX B TOYII Ta HA HECKIHUEHHOCTI.

HenepepBuicts ¢ynkuii B Toumi. BractuBocTi ¢yHKUill, HenmpepBHHX Ha MHOXHHaX. [lpuknann
po3puBHUX (pyHKIIH. [ eoMeTpruHMIT 3MiCT HEPO3PUBHOCTI (PYHKIIIT B TOUII.

HudepenuiiioBanicTs GyHKIIT ASKITBKOX AificHUX 3MiHHKX. YacTuaHI noxiaHi. [Tpuknaan

Uactunnuit audepenmian. HenepepeHicts muddepenmiiioBanoi ¢yHKmii. 3B'S30K MK YaCTHHHAM
MU EpeHITiaioM Ta YaCTUHHOIO MOXITHOW (DYHKITIT.

I'eomeTprunawMii 3MicT YacTHHHUX TU(EpeHIiaaiB GYHKI] B JeKapTOBii CHCTEMI KOOPIUHAT

[NoBHuit mudepeniian ¢GyHKIII JBOX HE3AISKHMX 3MIHHUX, BIIIMIHHICTH BiJi TOBHOTO IPUPOCTY.

Bupaxenns moBHoro audepenmiany depe3 yacTuHHI noxinHi. [Ipuknanm.

. [ToxigHa 3a HampsIMOM, TPaJli€HT.
12.
13.
14.
15.

JloTn4Ha TUTOMMHA 1 HOPMaJTh 10 TIOBEPXHOCTI.
YactunHI TOXigHI i AudepeHialy BUIINX MOPSAAKIB, yMOBH PIBHOCTI 3MillIAHUX MOX1IHUX.
JlokanbHuii (6e3ymoBHUI) ekcTpemyM. HeoOxiqHa yMOBa JIOKaIbHOTO eKcTpeMyMy (TeopeMa depma).
JocTaTHsl yMOBa JIOKaJIbHOTO EKCTPEMYMY.
Tema 2 . HeBnacHm11 iHTeTrpan
HesnacHi inTerpanu, ix BnactuBocti. [Ipuxmamu.
I'eomMeTpuyHwMii 3MiCT HEBTACHOTO iHTerpany. [Ipukiamy.
O3Haky 301KHOCTI HEBJIACHOTO iHTerpaity. AOGCONOTHA 1 yMOBHA 301kHICTh. [Ipuknaan

Tema 3. KpaTHi inTerpasm, ix 3acTocyBaHHA
IToHATTS pO30UTTS NPSIMOKYTHUKA. BUBEICHHS MOHSATTS MOABIHHOTO iHTErpalia Mo NPsIMOKYTHHUKY.

Teopema mpo OesnocepesHe OOYKMCICHHS TMOABIMHOTO 1HTETrpaja MO TPSIMOKYTHUKY (3BeICHHS
MOJIBIHHOTO 1HTErpaia Jo ABOX iHTerpaniB Pimana).

BuBeneHHs NOTPIHHOTO 1HTErpaja Mo 3-BuMipHOMY Opyci (apaiesemninesny).

BrnactuBocTi moABiHUX Ta NOTPIHHUX iHTErpasiB mo Opycax.

dopmynu U1 00UHCIIEHHSI IHTETPaiB.

dopMynH 3aMiHU 3MIHHUX, 30KpeMa, TIEPEX0y /10 MOJISIPHOI CUCTEMH KOOPINHAT.

Tema 4 . Uncinosi pagn
OcHoBHI TOHATTS. BuzHaueHHs psity, HOro CyMH, T1-TO 3aITUIIKY PSTY.

30ikHicTh paay. [lpuknany 301KHUX Ta pO30IKHUX PALIIB.

BrnactuBocTi 301KHUX pSTIB.

HeoOxingna o3Haka 301KHOCTI. 'apMOHIHHUIH psizI.

Iapmoniiianii psi. Teopema npo 301KHICTh TAPMOHIIHOTO psiLy.

Hocraths o3HaKa po30ikHOCTI paxy. [Ipuknaan 3acTocyBaHHsI.

Psmn 3 momarHmmm uwineHamu. JlocTaTHI O3HAKW 30DKHOCTI PSAiB 3 AoJaTHUMHU wWwieHamu. O3HaKa

MOPiBHSHHS.



54.
55.
56.
57.
8.

301KHUX PSIiB.

59.
60.
61.
62.
63.

JocraTtHi 03Haku 301KHOCTI psIiB 3 fogaTHUMU wieHamu. O3Haka Komri.
Oznaka JleitOHima 3061)KHOCTI 3HAKO3MIHHUX PSIIB.

O3Haku 301KHOCTI PAIB 3 WICHAMH JOBUTLHOTO 3HAKY.

Tema 5 . PyHKITiOHaIBHI pAAN

CreneneBi psau. MHOXUHA 301KHOCTI CTETIEHOBOTO PSITY.

O6macTh 301KHOCTI CTETIEHEBOTO ALY

Teitnopa. 3actocyBanns paxy Teitnopa g0 HaOIMKEHNX PO3PaXyHKIB

64.  Psanm MakimopeHa.

JlocTaTHi 03HAaKM 301KHOCTI PAAIB 3 JogaTHUMU WwieHaMu. O3Haka J]'amamOepa.

AbGcomoTHa Ta ymMoBHa 301kHICTE. [Ipukmaan. BimMiHHOCTI y BIACTHBOCTSX aOCOJIIOTHO Ta YMOBHO

OynkuionansHui paa. [IoHATTS 4acTKOBOT CyMH Ta 7-TO 3aJIUIIKY PSAy.

PiBHOMIpHA 301KHICTD QYHKITIOHATHHOTO PSATy. BracTuBoCTi psfiB, AKi piBHOMIpHO 30iraroThCs.

Psn Teiinopa. YMoBu posknanensst pyHkuii B psia Teitnopa. [pukinagn poskinagenns QyHKuii B psin

8. KPUTEPII OLIIHIOBAHHS PE3YJIbTATIB HABUAHHS
8.1. llIxana ma kpumepii OYiHI08AHHS 3HAHbL CINYOCHMIS.

.. 100- Kpurepii oniHiOBaHHSA HABYAJIbHUX JOCATHEHb
PiBHi HaBUAJIBHUX . .
0aJbHA TeopernyHa miAroroBka ‘ IIpakTu4Ha miAroToBKa
JIOCATHEHb
IIKAJIA CryaeHr
BUTRHO BOJIOJi€ HaBYaJIbHUM MarTe-
iaJloM, BHCIIOBIIIOE  CBOIi KA
P ’ ) FYMIHL | oskee apryMEHTOBaHO  00OpaTu
pOOUTHL  apryMEHTOBaHI  BHCHOBKH, . . .
. L .’ | palliOHANBHUM CHOCIO BUKOHAHHS
peleH3y€e BiAMOBiAI iHIMX CTYIEHTIB, . .
. . . 3aBJIaHHS W OLIIHUTH Pe3yJbTaTH
TBOPYO BHUKOHYE IHAMBIAyalbHI Ta N .o .
. - BJIACHOT TPAaKTUYHOI MisUTbHOCTI;
.. ., KOJIGKTUBHI ~ 3aBIaHHS; CaMOCTiHHO
Binminaui 100...90 . . BUKOHYE 3aBJaHHS, HE Mepel-
3HAXOJIUTh JOAATKOBY iH(OpMAIlio Ta :
... | OayeHi HAaBUYAIBHOIO IMPOrPaAMOI0;
BUKOPUCTOBYE 11 Juia  peamizamii | .
BiJIbHO BUKOPUCTOBYE 3HAHHS IS
MOCTABJICHUX TIepe]l HUM 3aBJIaHb; ,
. L PO3B’s3aHHS MOCTABICHUX MEPE]
BIJIbHO BUKOPHUCTOBYE HOBI 1H(OP-
. HUM 3aBJIaHb
MaIlifiHi TeXHOJOrii JUIi MONOBHEHHS
BJIACHUX 3HAHb
BUIBHO BOJIOAI€ HAaBYaJILHUM Mare-
piasiomM,  3acTOCOBYE 3HAaHHS  Ha .\,
. . 3a 3pa3koM CaMOCTiHHO BHUKOHYE
MPAKTHUII; y3arajlbHIOE 1 CHCTEMATH3YE .
.e : . MPaKTUYHI ~ 3aBJaHHSA, MEpel-
HocrarHii 89....70 | HaByanbHy iHpOpPMAILiIO, aJe AOITyCKaE . gl
. . . 0adyeHi TPOrpamMoro; Mae CTikKi
HE3HAYHI OrpiXH y MOPIBHAHHSAX,
. . HABUYKW BUKOHAHHS 3aBJIaHHS
(hopMyITtOBaHHI BHCHOBKIB, 3aCTOCY-
BaHHI TCOPSTUYHUX 3HAHb HA MPAKTHIL
BOJIOZIE  HaBYAILHUM  MartepialiomMm
MOBEPXOBO, ()parMeHTapHO, Ha PiBHI
3armaM’sITOBYBaHHS BiJITBOPIOE TIE€BHY : o
. . . Ma€  €JEMEHTapHi,  HEeCTIHKi
3agoBiibHMH 69...51 | uvacTMHy HaBYaJIBHOTO MaTepiamy 3
. . HABUYKH BUKOHAHHS 3aBJaHb
€JIEMEHTaMH JIOTIYHHUX 3B’S3KiB, 3HA€
OCHOBHI TIOHSTTS HAaBYAJILHOTO MaTe-
piamy
Mae (parMeHTapHi 3HaHHS (MeEHIe
MIOJIOBMHM) TIpH HE3HAYHOMY 3ara-
. IUIAHYE Ta BUKOHYE YaCTUHY
. . JEHOMY 00CS31 HaBUAJIBHOTO MaTe-
He3apoBinbHuit 50...26 : . . oo 3aBJIlaHHS 32 JIOIIOMOTOK0  BH-
piany; BiACYTHI copMOBaHi yMiHHS Ta S

HaBHWYKH; ITi]T 9ac BiIMOBII JOMYIIICHO
CYTT€BI IOMHUIIKU




PiBHi HaBYAJILHUX

100- Kpurepii oniHroBaHHSI HABYAJIbHHUX JOCATHEHb

0ajibHA TeopernyHa miAroroBka \ IIpakTnyHa miAroToBKa
AOCATHEHb
mKaJja CryaeHrt
. BUKOHY€ JIMHIC CJIICMCHTHU
o o CTYACHT HE BOJIOJAl€ HaBYaJIbHUM co e
HenpuiiHsaTHHIA 25...1 : 3aBlaHHsA, NOTpeOye MOCTIiHOT
MareplajioMm
JOIIOMOT'M BHKJIaJava

8.2. Kpumepii oyinosanus nio 4ac ayoumopHux 3aHsmeo.

Ouninka

Kpurepii onfinioBaHHsA HABYAJIbHUX JOCSATHEHD

5 0aaiB

OriHtoeThCst poOOTa CTYAEHTA, SKUHA y MMOBHOMY O0CS31 BOJIO/Ii€ HAaBYAIbHUM
MaTepiaioM, BiIBHO, CAMOCTIHHO 1 apryMEHTOBaHO HOTO BHKJIAIA€, TITHOOKO
Ta BCEOIYHO PO3KPHBAE 3MICT TEOPETUYHUX 3aMUTAHb Ta MPAKTHYHUX 3aBIaHb,
BHKOPHCTOBYIOUH TIPH IbOMY O00O0B’SI3KOBY Ta JIOJATKOBY JIiITEpPaTypy, BLIBHO
MOCTYTOBYEThCS HAYKOBOIO TEPMIHOJIOTI€I0, PO3B’S3y€ 3a1adi CTaHAAPTHUM
abo opWriHaJBbHMM CHOCOOOM, HABOAWTH AapryMEHTH Ha MiATBEPIKEHHS
BIIACHUX JYMOK, 3JIIHCHIOE aHAi3 Ta pOOUTH BUCHOBKH.

4 0ayn

OmuiHtoeThCSI POOOTA CTYJAEHTA, SIKHI JOCTATHHO MOBHO BOJIOJI€ HABYAILHUM
MaTepiasioM, OOIPyHTOBaHO HOTO BHUKIAJa€, B OCHOBHOMY PO3KPHBA€E 3MiCT
TEOPETHYHUX 3alUTaHb Ta MPAKTUYHUX 3aBJaHb, BAKOPHCTOBYIOUH TP LOMY
00O0B’SI3KOBY  JiTEpaTypy, pO3B’sI3ye€ 3amadi CTaHJApTHUM CHOCO0OM,
MOCIIYTOBYETHCSI HAYKOBOI TEPMIHOJIOTIEI0. AJle NMPH BUCBITIICHHI JESKUX
NMTaHb HE BHCTAYa€ JOCTATHHOI MIMOMHM Ta apryMeHTallil, JOMyCKaroThCs
[IpY IbOMY OKpPEMi HEiICTOTHI HETOYHOCTI Ta HE3HAYHI ITOMUJIKH.

3 0aan

OmuiHtoeThest poOOTa CTY/IEHTA, KU BiITBOPIOE 3HAYHY YaCTUHY HABYAILHOTO
MaTepiaay, BUCBITIIOE HOTO OCHOBHHI 3MICT, BUSBIISAE €JIEMCHTApHI 3HAHHS
OKpEMHUX MOJ0XKEHbB, 3aIIUCy€e OCHOBHI (popMynu, piBHSIHHS, 3aKoHU. OHAK HE
3IaTHUH 10 TITHOOKOTO, BCeOIYHOTO aHami3y, OOTpYHTYBaHHS Ta apryMeHTaIllii,
HE KOPHUCTYETHCSI HEOOX1THOIO JIITEpaTyporo, JOMYCKAE iCTOTHI HETOYHOCTI Ta
TTOMUJIKH.

2 0aam

OuiHroeTbcst pobOTa CTYAEHTA, SIKMM JOCTaTHBO HE BOJIOJIE HaBYAIBHUM
MartepiaJoM, OJHaK ¢parMeHTapHo, ToBepxoBo (0e3 aprymeHramii i
OOIpyHTYBaHHs) BHMKJIAJa€ OKPEMi MUTAHHS HABYAJIbHOI JUCHUIUIIHM, HE
PO3KpPHUBAE 3MICT TEOPETUYHUX MUTAHB 1 MPAKTUYHUX 3aBJaHb.

1 6an

OmuiHtoeThest poOOTa CTYJEHTa, KUK HE B 3MO31 BHKJIACTH 3MICT OiIbIIOCTI
UTaHb TEMHW Ta Kypcy, BOJOJI€ HaBYAIBHHM MaTepiaioM Ha piBHI
PO3Mi3HABAHHS SIBUIII, JOIYCKAE ICTOTHI MIOMUJIKH, BiJIIMOBIAa€ HA 3allUTaHHS,
10 TOTPeOYIOTh OJHOCTIBHOI BiIIOBII.

0 0aniB

OuiHoeThCst poOOTa CTYIEHTA, SIKMH HE BOJIOAIE€ HABYAIBHUM MaTepiajloM Ta
HE B 3MO31 HOTO BHUCBITIUTH, HE PO3YMIE€ 3MICTY TEOPETHYHHUX IMUTAaHb Ta
MPaKTUYHUX 3aBJIaHb.

8.3. Kpumepii oyinrosanus iHOU8i0yaibHUX 3a60AHb.

Oninka

Kpurepii oniHioBaHHsI HABYAJTbHHUX I0CATHEHb

5 0ajiB

OuiHroeTsest podOTa CTyACHTa, SKUH Yy TIOBHOMY 00CS31 BOJIOJi€ HAaBUYAIbHUM
MarepiajioM, BiIbHO, CAMOCTIHHO W apryMEHTOBaHO MOTO BHKJIAAAE, TIHOOKO
Ta BCEOIYHO PO3KPHBAE 3MICT TEOPETHYHHMX NHUTaHb, HABOJIUTH TPHUKIIAIH,
BUKOPHCTOBYE  OOOB’S3KOBY Ta  JOJATKOBY  JITepaTrypy,  BIUIBHO
MOCIIYTOBYETbCS HAyKOBOIO TEPMIHOJIOTI€I0, HABOIWTH AapryMEHTH Ha
MiATBEP/HKEHHS BIACHUX AYMOK, 3IHCHIOE aHalli3 T pPOOUTH BUCHOBKH.

4 0aamn

OuiHEThCS poOOTa CTYIEHTA, SIKAH JTOCTATHHO TOBHO BOJIOAIE HABYAITHHUM
MaTepiajgoM, OOIPYHTOBaHO HOTO BUKJIANA€E, B OCHOBHOMY PO3KPUBA€E 3MICT
TEOPETUYHUX T[HTaHb, HABOAWTH TMPHUKIAIU, BHUKOPUCTOBYE OOOB’SI3KOBY
JITEPaTypy, HOCIYTOBYEThCS HAYKOBOIO TEPMIHOJIOTI€0. AJie TPY BUCBITICHHI
JNCAKUX IUTaHb HE BHCTA4Ya€ JOCTaTHHOI TJHMOMHHM Ta apryMeHTalll,
JIOIYCKAIOThCS TpPH [OMY OKpEeMi HEICTOTHI HETOYHOCTI Ta HE3HauyHI
TTOMHMIIKH.

3 oaan

ONIHIOETHCS pOOOTA CTYNCHTA, KUK BIATBOPIOE 3HAYHY YaCTHHY HAaBYAIHHOTO




Marepianxy, BUCBITIIOE HOTO OCHOBHHUI 3MICT, BHSBIISE CIICMCHTApHI 3HAHHS
OKpeMHX MoJjoxeHb. OfHaK He 3JaTHUH A0 TIUOOKOro, BCEOIYHOro aHamizy,
oOrpyHTYBaHHS Ta apryMeHTallii, He KOPHUCTYETbCA HEOOXiJHOIO JTiTepaTypolo,
HPHUITYCKAETHCS CYTTEBUX HETOYHOCTEH Ta IIOMMUJIOK.

2 0aJu

OmiHtoeTsCcsl pobOTa CTYOEHTA, SIKUM JOCTATHHO HE BOJIOIIE TEMOIO, OJHAK
¢parmenTapHo, moBepxoBo (0e3 aprymeHTamii i OOTpYHTYBaHHS) BUKJIAIa€
OKpeMi TIMTAaHHS TEMH, HE PO3KPHBAE 3MICT TEOPETUYHUX IHTAHb 1
MPaKTUYHUX 3aBJIaHb.

1 6aa

OruiHtoeThCcs poOOTa CTYJCHTA, KUK HE B 3MO31 BHKJIACTU 3MICT OUIBIIOCTI
NUTaHb TEMH, BOJIOJII€ HABYAJIbHUM MaTepiaioM Ha piBHI pO3Mi3HAaBaHHS
SIBUIL, TIPUITYCKAETHCSI CYTTEBHX ITOMWJIOK, BIJIOBiNa€ Ha 3amHUTaHHSA, IO
MOTPeOYIOTh OJHOCTIBHOI BiAIOBIII.

0 0auaiB

OuinroeTscst poboTa CTyIeHTa, SIKMH He BOJOIE€ TEMOIO Ta HE B 3M031 Horo

BI/ICBiTJ'II/ITI/I, HC p03yMi€ 3MiCTy TCOPCTUYHUX MMUTAHb Td NPAKTUYHUX 3aBJdHb.

8.4. Kpumepii oyintosants Mo0yibHOI KOHMPOILHOI poObomu.
MonynbHa KOHTPOJIbHA poOoTa(hopMa KOHTPOIIIO — 3aJTK) OI[IHIOETHCS B Mexax Bill «0» 10 «30»
OaJTiB 32 TAKMMH KPUTEPISIMU:

«

(28-30 6axiB)

Ouinka KpuTepii oliHIOBaHHSI HABYAJIbHUX JOCATHEHb
OmniHtoeThCst poOOTa CTYAEHTa, SKAW y TTOBHOMY 00CS31 BOJIOJi€ HABYAIBHUM
5 MaTepiajoM, BUIBHO, CaMOCTIHHO W apryMEHTOBAaHO HOr0 3aCTOCOBYE,

HABOJWTh NPHUKIAIM, BIUIBHO MOCITYTOBYETHCS HAYKOBOIO TEPMIHOJOTIETO,
HAaBOJUTH aprYMEHTH Ha MiITBEPUKEHHS BIACHHUX JyMOK, 3/IHCHIOE aHAIli3 Ta
pPOOUTH BICHOBKH.

4
(21-27 6aniB)

O1iHIOEThCS POOOTA CTYJCHTA, KU JOCTATHHO MOBHO BOJIOJIE HABUAIBHUM
MatepiajgoM, OOIPYHTOBAaHO MOr0 3aCTOCOBYE, HABOJAWUTH  IPHUKIIAIHN,
MOCITYTOBYEThCSI HAYKOBOIO TEPMIHOJIOTi€l0. AJie TIpU BHCBITIEHHI IESIKUX
MUTaHb HE BHCTAa4ya€ JIOCTaTHHOI TTMOWMHM Ta apryMeHTalii, JOMyCKaloThCs
NpY IIbOMY OKpEeMi HEiCTOTHI HETOYHOCTI Ta HE3HAYHI IIOMIJIKH.

3
(16-20 6axiB)

OriHEThCS pOOOTA CTYJICHTA, SKUH BiITBOPIOE 3HAYHY YACTHHY HABYAIBHOTO
marepiay, BHCBITIIOE HOro OCHOBHHIA 3MICT, BHUSBIISE €IEMCHTApHI 3HAHHS
OKpeMHX MoJiokeHb. OHAK HE 3[JaTHUN 0 TIIMOOKOro, BCEOIYHOIrO aHamisy,
OOIpYHTYBaHHSI Ta apryMEHTAIlil, TPUIIYCKAEThCS CYTTEBUX HETOYHOCTEH Ta
MTOMMJIOK.

2
(0-15 6aniB)

OwiHroeThCSE poOOTa CTYNIEHTa, SIKMH JIOCTATHHO HE BOJIOJAIE€ HaBYAIBHHM
MarepiajioM, ojaHaK (QparMeHTapHO, TOBepXoBo (0e3 aprymeHTamii
OoOTpYHTYBaHHsI) BUKIAQJa€ OKPEeMi IHTaHHS TeM, HE pPO3KPHBAE 3MiCT
TEOPETHYHUX IUTAHB | NPAKTHYHUX 3aBJIAHb.

MonyiibHa KOHTpOJIBHA P
10» OaxiB 3a TAKUMU KPUTEPIIMHU:

o0oTa (popmMa KOHTPOIIO — €K3aMEH) OLIHIOEThCS B Mexax Bif «0» 1o

Oninka

KpuTepii oliHIOBaHHSI HABYAJIbHUX JOCATHEHb

9-10 6auis

O1iHI0EThCS po0OTa CTYJCHTA, KWW Y MOBHOMY 00CSI31 BOJIOJIIE€ HABYAIBHUM
MaTepiajoM, BUIBHO, CAMOCTIHHO W apryMEHTOBaHO MWOT0 3aCTOCOBYE,
HABOJUTh TMPHUKIAIHM, BITBHO MMOCIYTOBYEThCS HAYKOBOK TEPMIHOJOTIETO,
HABOJWTH apTyMEHTH Ha IIATBEPKEHHS BIACHUX AYMOK, 3/iHCHIOE aHAII3 Ta
pOOUTH BUCHOBKH.

7-8 0aiB

OuiHroeTscst poboTa CTYACHTA, SIKUM TOCTAaTHHO TOBHO BOJIOJII€ HaBUAIBHUM
MarepiajioM, OOIPpYHTOBAaHO HOro 3acTOCOBYE, HABOOUTH MPUKJIAIH,
MOCJYTOBYEThCS HAYKOBOKO TEPMIHOJIOTIEN0. AJi€ TPU BHUCBITICHHI JESIKHX
MUTaHb HE BHCTAYa€ JIOCTATHHOI TTMOWHHM Ta apryMeHTallii, JOMyCKalThCs
IpY [IbOMY OKpEeMi HEiCTOTHI HETOYHOCTI Ta HE3HAYHI IIOMMJIKH.

6 0axiB

OnuiHIOETHCS po0OTa CTY/ICHTA, SKH BiJITBOPIOE 3HAYHY YACTHHY HaBYaIHHOTO
MaTepiajay, BUCBITJIIOE HOTO OCHOBHUU 3MICT, BHUSBIISIE €JIEMEHTAPHI 3HAHHS
OKpeMHX ToJioxkeHb. OHaK He 3[JaTHUH 0 TIHMOOKOTro, BCEOIYHOTO aHami3y,
OOTpYHTYBaHHSI Ta apryMEHTAIlil, IPUITYCKAEThCS CYTTEBUX HETOYHOCTEH Ta
ITOMHJIOK.

(0-5 6axim)

OWiHIOEThCS pOoOOTa CTyNEHTA, SKHA OCTATHHO HE BOJIOJIE HABYAILHHUM
MaTepiajioM, onaHaK (QparMeHTapHO, TOBepXoBo (0e3 apryMmeHTamii i




OOTpYHTYBaHHSI) BHUKJIAIa€ OKpEeMi THTaHHSI TEM, HE PO3KPHBAE 3MIiCT
TEOPETUYHUX MTUTAHb i MPAKTHYHUX 3aBJIaHb.

8.5. Kpumepii oyintosants nio uac niocymko8020 KOHMpOoJio.

BuBueHHsI HaBYaIBHOI AMCIMIUTIHU 3aBEPIIYETHCS €K3aMEHOM a00 3aiKOM, SIKHH BHCTABISETHCS
Ha OCHOBI BCIX BUKOHAHUX CTYACHTOM BHJIB pOOiT, 3a3Ha4eHUX Yy poOoUiil mporpami HaBYaILHOI
IUCLAIUIIHHA.

9. IHCTPYMEHTH, OBJIAJITHAHHSA TA IPOT'PAMHE 3ABE3IIEYEHHS],
BUKOPUCTAHHA AKUX IIEPEJIBAYAE€ HABYAJIbHA JUCIHUIIJITHA

[IpoekTop, IHTEpAKTUBHA JIOIIKA, KOMII IOTEP.
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