MIHICTEPCTBO OCBITU I HAYKHU YKPAIHU

HAIIIOHAJIbHUM TEXHIYHUHA YHIBEPCUTET
«XAPKIBCBbKHM MOJITEXHIYHUA IHCTUTYT»

Kadenpa Buioi MmaTreMaTuku

(ma3Ba xadenpu, sixa 3a6e3neuye BUKIaJaHHS JUCIUTUTIHH)

POBOYA NPOI'PAMA HABYAJBHOI JUCLHUILIIHA

Buma matematuka

( Ha3Ba HaBYAJILHOT TUCLUILIIHN)

PIBEHB BHIIIOi OCBITH nepiuuii (0aKaJIaBpChbKUil)

nepiumii (OakanaBpchKuii) / Apyruil (MaricTepchbKHid)

raixy3b 3HaHb 26 [luBiibHA Oe3neka

(udp 1 Ha3Ba)

CIEIAJILHICTD 263 1luBiipHa Oe3leKa
(rmdp 1 Ha3Ba )

OCBITHSI porpama OxopoHa mpaiti
(Ha3BH OCBITHIX ITPOTpaM CIEIiaTbHOCTEH )

BUJI JUCLIMIUIIHA npodeciiina miAroroska (000B’sI3K0Ba)

(3aranpHa miaroToBka / mpodeciiiHa miaroToska; 000B’13Kk0Ba/BUOIPKOBA)

dbopma HaBUYAHHS JICHHA

(meHHa / 3a09Ha/AUCTAHIIIHA)

XapkiB — 2023 pik



JIMCT 3ATBEP/KEHHSA

Po6oua nporpama 3 HaBYaJIBHOI TUCITUTUTIHU Buia Mmatematrka
(Ha3Ba MUCIIUTLITIHM)

Po3poOnukmu:
JIOLICHT, KaHJI.TEXH.HAVK Ipuna AHTOHOBA
(mocana, HAyKOBUH CTYTiHB Ta BUCHE 3BAHH) (mmiammc) (iHimianw Ta mMpi3BHUILE)

Po6oua nporpama po3riisiHyTa Ta 3aTBep/KeHa Ha 3acijjaHHi kadeapu

Buioi mareMaTuku
(Ha3Ba kadenpu, sika 3abe3rneuye BUKIaJaHHS JUCIUTLTIHH )

[Tporokon Bim « 30 »  cepmas 20 23 poxy Ne 1

3aBinyBau kadeapu FOmis ITEPTIIMHA

(triarmc) (iM’st Ta TIpi3BHIIE)



JIMCT NOT'OKEHHSA

[Indp Ta Ha3Ba OcBITHROI MporpamMu  OXOpoOHA Mpaiti,
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META, KOMIIETEHTHOCTIL, PE3YJIbTATH HABYAHHS
TA CTPYKTYPHO-JOTTYHA CXEMA BUBYEHHS
HABYAJILHOI TUCHUATUITHA

Mera: TeopeTnyHa 1 MpakTUYHA MIATOTOBKA 1HXKEHEPIB JaHOI CIEialbHOCTI
I10JT0 3aCBOEHHS CYYaCHUX MAaTEMAaTHIHUX METO/IB, SKi HATAaI0Th MOXKJIMBICTh aHAITIZY-
BaTH 1 MOJIETIIOBATH CYCIIJIbHI SIBUILA ¥ MPOIECH BIUIMBY HIKIUTMBHUX 1 HEOE3MEUHUX
YUHHUKIB, 1110 BUHUKAIOThH Y pa3i HeOEe3MeuHo1 Mo/ii, Ha piBHI, HEOOX1THOMY MJIsl TIPO-
dbeciitHoi nisutbHOCTI. DOpMyBaHHS MaTeMaTUYHUX 3HAHD JIJIS1 OBOJIOIHHS 1HIITMMU JIH-
CIUIIJIIHAMH MaTEMaTUYHOTO LUKy, BUPOOJICHHS BMIHHS CaMOCTIMHO TMOTIMOJIIOBATH
MaTeMaTUYHi 3HaHHS Ta BIPOBAKYBaTH iX.

VY mpoiieci BUBUEHHS TUCHUIUTIHU «Jlep’kaBHE collialibHEe CTpaxyBaHHS BiJl HEllla-
CHUX BUIAJIKIB HA BUPOOHUIITBI» Y CTYJIEHTIB ()OPMYIOThCSI HACTYTTHI KOMIIETEHTHOCTI —
3K-3. 3naTHICTh 10 a0CTPaKTHOTO MUCIJICHHS, aHAIII3y Ta CHHTE3Y.

Pe3yjibTaTH HABYAHHSA:

PH-3. Anani3yBaTu CyCHiJIbHI SBUIIA i TPOLIECH HA PiBHI, HEOOX1THOMY JIs TIPO-
(eciiiHOI TiSTBbHOCTI, 3HaTH HOPMATHUBHO-TIPABOBI 3aca Iy 3a0€3MEeUYEHHS [IUBIIILHOTO 3a-
XHUCTY, OXOPOHHU Tpalll, MUTAHHS HOPMATHUBHOTO PETYJIOBaHHS 3a0€3MEeYeHHs 3aX0/1B Y
cdepi UBLILHOTO 3aXUCTY Ta TEXHOTEHHOT O€3MeKH 00'€KTIB 1 TEPUTOPIH.

PH-6. [losicHioBaTH TipoliecH BIUIMBY IIKIJJIMBUX 1 HEOE3MEUHUX YUHHUKIB, IO
BUHUKAIOTh Y pa3l HeOE3MeuHO1 Mo/11i; 3aCTOCOBYBATH TEOPil 3aXUCTY HACEJICHHS, TEpU-
TOpii Ta HABKOJMIIIHBOTO MPUPOHOTO CEPENOBUINA BiJl BPAKAIOUNX YMHHHKIB JKEPEI
HaJ3BUYAHHUX CHUTYyaIllld, HeOOX1IH1 JJIs 3M1MCHEHHS MpodeciitHOl MisUTbHOCTI 3HAHHS
MaTeMaTUYHUX Ta IPUPOJIHUYMX HAYK.

PH-/. ObupaTtu onTuMalibHi 3aX0AH 1 3ac00U, CIPSIMOBaH1 Ha 3MEHILIEHHs pode-
CIMHOTO PU3HUKY, 3aXUCT HACEJICHHS, 3al00IraHHs HAA3BUYATHUM CUTYAIIisIM.

PH-11. Busnauatu (i3uyHi, XiMiuH1, O10J0T1YHI Ta MCUXO]1310J0T1YHI MIKIAJIKBI
BUPOOHMYI YNHHUKH Ta aHATI3yBaTH O€3MEYHICTh BUPOOHUYOTO YCTATKyBaHHS.

PH-19. AnanizyBatu 1 0OTpyHTOBYBAaTH 1HKEHEPHO-TEXHIYHI Ta OpraHi3alliifHi 3a-
XOJIY 1010 LIUBUIBHOTO 3aXUCTY, TEXHOT€HHOI Ta MPOMUCIIOBOI Oe3neku Ha 00'eKTax Ta
TEPUTOPISX.

CTpYKTYpPHO-JIOTiYHA cXeMa BUBYEHHS HABYAJIbHOI M CHUILIIHA

BuBuenus miel qucuuiuiiHu Ha pe3ynbratt BUBYEHHS ITi€T AUCIIHTI-
0e31mocepeIHbO CIUPAETHCS Ha: JiHU 6€3MocepeIHbO CTUPAOTHCS:
Anrebpa

["eomMeTpis (TUTAHIMETPIsI, CTEPEOMETPIsT)

, . VYci pynaameHTanbHI Ta crieriaibHi
(LLIKLTBHUM KypC)

MUCLIMIUIIHYA CIIEIaIbHOCTEN

MareMaTUYHUNA aHall3

(LWKUTBHUHI KypC)




OIIUC HABYAJIBHOI JUCHUILJIIHA

(pOSHOIIiJI HaBYaJIbHOTO 9acCy 3a CCMCCTpaMHU Ta BUAAMU HABYAJIIbBHUX 3aH5{TB)

3aranbHuii 06csT 3a BUJIaMH ayJIUTOP- “ [Torouynuii | CemecTpoBuii KO-
3 HUX HUX 3aHATH (FOJIUH) E KOHTPOJIb HTPOJIb
o]
=
n = >
= g S m
2 o o = = w P <
= .
o a | E 5 2 s = A ED
I3} o E = O = © = = © 5
2] s = = 2 < 9 m A <3
= o X ST &7 = o E < [STERaY o
o 2 O M o < jas] Ef .— ~ <] Q: . — ] g
O o o = = s = jas) = .- M o A E =
m¥ | 3 =8| 8 & z e 2.9 G S
~ | 8&l 5E&| R = 8 = S Z ™ X
=B | g = | B | 22| £%
AN s Ele | E&°
£ = | = ~
s | =
=
1 2 3 4 5 6 7 8 9 10 11
1 | 180/6 | 80 | 100 | 48 - 32 P 3 - +
2 | 180/6 | 80 | 100 | 48 - 32 P 3 - +

CriBBIJTHOIIEHHS KIJIBKOCTI TOAMH ayJUTOPHUX 3aHATH JO 3arajbHOro 00CATY
ckianac 44 %.



CTPYKTYPA HABUAJIbHOI IUCHUILIIHU
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Cemectp 1
3Imicmosuit Mmooy 1.
Enemenmu niniitnoi anzeopu
Tema 1. EsieMmenTH JIiHIHHOI aJredpu
Marpuni, Tunu mMatpuilb. OCHOBHI Jii HaJl MaTpHU-
IIMU Ta 1XHI BIACTUBOCTI. Bu3Haunuku 2-ro Ta 3-
ro MOPSIIKIB, METOJIU IXHBOTO OOYHMCIeHHS. MIHOD
Ta anreOpaiyHe JOMIOBHEHHS €JIeMEHTa BU3HAYHHKA.
[aBepcii Ta nepectaBieHHs. Busnauynuku N-ro mo-
psanaky. BnactuBocTi BusHauHuKiB. OOepHEHa MaT-
pulsd. YMOBHU iCHYBaHHSI 00epHeHo1 MaTpuIll. Mar-
1-7 | JI1-7 | 14 . . 1,2,511
puuH1 piBHsAHHS. Meton Kpamepa. EnemenrapHhi ne-
peTBOpEHHsI MaTpullb. TeopeMa npo 0a3uCHUN Mi-
HOp MaTpuli. PaHr maTpuil, METoaAu HOro 3Haxo-
mokeHHs. CucteMu JHIMHUX anreOpaiyHuX PiBHSHb
(CJIAP), ocHoBHi o3HaueHHs. Teopema Kponekepa-
Kanemnni. Po3B’s3anna Heonnopinaux CJIAP mero-
nom Taycca. Opnopigai CJIAP. BnactuBocti
po3B’si3kiB ogHopinuux CJIAP, dynnamentanpHa
CUCTEMA PO3B’SI3KIB.
MonynsHa KOHTpOJBHA podoTa 1.
Jii mag matpuisgmu. OOYKCIICHHST BU3HAYHUKIB 2-
ro 1 3-ro nopsiaki. Meton Kpamepa. OGuucienns
8 BU3HAYHUKIB N-TO mopsiaky. OOepHeHA MaTpHIIS.
]é 13 1-5 | 10 | Marpuuni piBHsSHHSA. PO3B’s3aHHS BU3HAYCHUX 3,49
CJIAP metonom o6epHeHOi MaTpuili. PaHT MaTpuii.
Meroau 3HaxXopKeHHs padry warpuul. Jloci-
mkeHHs: CJIAP Ha CcyMICHICTH 3a TEOpEMOIO
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13-
22

29

JI8-17

I13 6-
12

20

14

Kponekepa-Kanemni. Po3B’si3aHHS HEOTHOPIAHUX
CJIAP meronom ['aycca. Po3B’si3aHHST OHOPITHUX
CJIAP metonom I"aycca. ITooynoBa @CP ogHopia-

Hux CJIAP.
3axuct PI'3 «EnemenTn niniitHOi anreOpm.

3micmoeuii MoOyp 2.
Bexmopna anzeopa ma ananimuuna 2eomempisn

Tema 2. EneMmeHTH BeKTOPHOI aire6pu Ta aHai-
THYHOI reoMeTpil

Jliniiini npocropu. TloHATTS HiHIAHOT HE3aIEKHO-
cti. ba3uc, koopauHaTH BEKTOPIiB BIIHOCHO 0a3uCy.
HexaproBa cuctema koopauHat (JACK). Jliniiini
orepaliii HaJ BeKTopaMu. ¥ MOBH KOJIIHEApPHOCTI Be-
kropiB. Hanpsmui kocunycu. Jlii Hajg BeKTOpamu,
10 3a7iaH1 B KoopauHaTax. CkansipHuii 700yTOK Be-
KTOPIB, HOT0 BIACTUBOCTI, 0OUHCIICHH. YMOBa KO-
J1HEApHOCTI Ta NEPIEHAUKYJIIIPHOCTI BEKTOPIB. KyT
MDXK BekTopamu. [Ipoekiiis BekTopa Ha Bick. Bekro-
pHUM 100YTOK BEKTOPIB, MO0 TeOMETpUYHE Ta (Pi-
3U4HEe 3actocyBaHHA. Bektopuuii 1o6ytok B JICK.
Mimanuii 70OyTOK BEKTOPIB, HOT0 T€OMETpPUUHE
3aCTOCYBaHHS, YMOBU KOMILIAHAPHOCTI BEKTOPIB.
OcHoBHI 3a/1a4i BeKTOpHOI anreOpu. PIBHSHHS TU10-
muHU. B3aemHe po3TanryBaHHS IUIONIUH Y TPOC-
Topi. Pi3H1 BUM piBHAHB MPAMOi y TipocTopi. B3ae-
MHE pO3TalllyBaHHS MPSMHUX Yy mpocTtopi. Bzaemue
po3TantyBaHHs IUIOIIMHU 1 TPSIMOi y TTPOCTOPI, TH-
noBi 3a7avi. Pi3H1 BHAM PIBHSHBb NPSIMOI Ha ILIO-
muHi. KyT Mk 1BOMa mpssMuMU. Y MOBH TIapaJieiib-
HOCTI Ta NEPHEHAUKYJAPHOCTI MPSMHUX Ha IUIO-
muHi. [IpyuBeneHHs 3araqbHOrO PIBHSAHHSA KPUBOI
JAPYTOTO MOPSIIKY 10 KaHOHIYHOTO BUTIsAAY. KaHo-
HIYHI PIBHSHHS KPUBUX JPYroro MOpsiaKy: KoJio,
eninc, rinep6osa, napadona. [ToGynoBa ixHiX rpa-
¢ikiB.

MoaynsHa KOHTpOJBHA poboTa 2.

JliniiiHi omepariii 3 BeKTopamMu. ¥ MOBU KOJTIHEApHO-
cti BektopiB. Hampsimai xocuHycu. Poskmamanns
BEKTOPIB 3a 0a31coM 1HIIHMX BeKTOpiB. OOUHCIICHHS
CKQJISIPHOTO T00yTKY BEKTOPIB. YmMoBa

1,2511

3,4,9
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KOJIIHEAPHOCTI Ta MEPIEHAUKYISIPHOCTI BEKTOPIB.
Kyt mix Bexktopamu. Ilpoekiiis BekTopa Ha BiCh.
BekropHuii 100yTOK BEKTOPiB, MO0 T€OMETPUYHE
Ta (13UIHE 3acTOCyBaHHs. MimaHuii Jo0OyTOK BEK-
TOpiB, MOrO0 TE€OMETPUYHE 3aCTOCYBaHHS, YMOBH
KOMIUTAHAPHOCTI BEKTOpIB. PIBHSHHS IUIONIMHH.
B3aemne posrtanryBaHHS IUIOMIMH Y TPOCTOPI.
[Ipsima y mpocTopi. B3aemue po3ranryBanHs Tps-
MUX. 3a/1a4i Ha B3a€MHE PO3TAIIyBaHHS TUIOIIMHH 1
npsiMoi y ripoctopi. [IpsiMa Ha MIOLMUHI: pi3HI TUITU
piBHSIHB, B3a€EMHE pO3TallyBaHHA NpsMux. KaHoHi-
YHI DPIBHSHHS KPUBUX JAPYTOTO MOPSAIKY: KOJO,
enirnc, rinep6oina, napadona. [loOyaosa ixHixX rpa-
¢ikiB.

3axuct PI'3 «BekTopHa anrebpa Ta aHaliTUYHA Te-
OMETPIsI.

30-
36

37-
40

JI 18-
24

I13 13-
16

14

3micmosuii Mo0yb 3.
Bcmyn 00 mamemamuunozo ananizy

Tema 3. I'pannui. HemepepBHicth pyHkuiin

EnemenTu Teopii MHOXHH. YucaoBl MHOXKUHU. Dy-
['panuist uncnoBoi mocniioBHOCTI. ['panutisa QyHK-
i B TOYIll 1 Ha HecKiHYeHHOCTI. OMHOOIYHI Tpa-
Hutl. OCHOBHI Teopemu npo rpanuili. HeckinueHHO
MaJll Ta HECKIHUEHHO BEJIMKI (YHKIIT, 3B’ A30K MIX
HUMU. BracTUBOCTI HECKIHUEHHO MAJIUX, IXHE MOPi-
BHSHHS. B1acTUBOCTI €KBIBAJIGHTHUX HECKIHYEHHO
manux. [lepira ta npyra Baxkiausi rpanuiii. Hemepe-
pBHICTb (hyHKIIII B Toulll. TOYKH pO3pUBY, IXHS KJla-
cudikarris.

MopynbHa KOHTpOJIbHA poboTa 3.

EnemenTapni (QyHkIi, iXHI BJIaCTUBOCTI Ta rpa-

¢iku. ['panuis 4yuciaoBOi MOCHIAOBHOCTI. PoO3K-
o0

o0

PHUTTSI HEBU3HAYEHOCTEU oo —o0|| - T'panmma dy-

HKIIii B TOYIll 1 HA HeCKIHYEHHOCTI. PO3KkpuTTS He-
0

9 o0
BU3HAYCHOCTEU ||— —||. Ilepma Ta apyra

oo =]

BXJIMBI TpaHulll. PO3KpHUTTS HEBHU3HAYEHOCTEH

2,512

3,4,9,12
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||Ooo||H1°°H Hocnimxenus (yHKIIM Ha Henepe-

pBHicTh. Kitacudikallisi TO40K po3pHUBY.

0
0

Pazom

180/6

Cemectp 2

1-3

4-5

6-10

11-
13

J1-3

I13 1-2

J14-8

I13 3-5

10

3micmoeuii MoOysp 4.
Iloxiona ma ii 3acmocysanus 00 00CHi0HCeHHA
¢yukuyinn ma nooyooeu ixuix zpacgpikie

Tema 4. Iloxigna. Texnika qudepeHivOBaHHSA

3micT. [IpaBuna qudepeniiroBanns. [loxigHa ocHo-
BHUX elieMeHTapHuX ¢GyHkuii. JudepeniiroBanns
CKJIQJTHUX Ta apaMeTpuyHo 3aaaHuXx GyHkiii. Ju-
depenmian ¢ynkmii. [ToxigHi Ta qudepeHiiam BU-
mux nopsakiB. OCHOBHI TeopeMu AudepeHIliaib-
HOTO YHCJICHHS.

Texnika audepeHilitoBaHHs: TaOIUIA TOXIIHUX,
OCHOBHI INpaBuiia audepenuitoBanns. ['eomerpuy-
HUW 3MicT noxigHoi. [loxigHa ckimagHol (PyHKIIII.
Hudepenmian pynxuii. [Toxiani ta audepeHuiaim
BUIIUX TTOPSAKIB.

Tema 5. 3acTtocyBanHs nmoxigHoi ¢pyHkiii 10 10-
ciaizkeHHs pyHKuii i moOynoBu ii rpagiky

[IpaBuna Jlomitans. Po3kpuTTs HEBU3HAYEHOCTEH

Hloo H : HOOO H : HOO H MomnoTouHicTs Gyukiiit. Heooximmi

1 1OCTaTH1 YMOBH 1ICHYBaHHS €KCTPEMYMIB (DYHKIIIH.
Haitbinbiiie i HaifimeH1e 3Ha4eHHs (PYyHKINT Ha Bij-
pi3Ky. YrHyTicTh Ipadika ¢yHkiii. Touku nepe-
ruHy. AcumnTtotd rpadika ¢yHKuii. 3aranabHa
cxema no0ynoBu rpadiky GyHKIIII.

MopynsHa KOHTpOJBEHA poboTa 1.

[TpaBuna Jlomitans. Po3kpuTTs HEBU3HAYEHOCTEH

H1°°H , HooOH , HOOH. [HTepBaIM MOHOTOHHOCTI Ta EKCTpe-

mymu (pyHkuii. Haiibinpiie i HaliMeHI1e 3HaYeHHS
dbyHkuii Ha BIIPI3KY. YTHYTICTh rpadika QyHKIII.

2,512

3,4,9,12

2,512

3,4,9,12
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Touku meperuny. Acumnroru rpadika (QyHKIIII.
[ToGynoBa rpadika GpyHKIii.
3axuct PI'3 «IloxigHa Ta 1i 3aCTOCYBaHHS»

14-
16

17-
19

26

21-
30

J9-11

I13 6-8

Jd12-
18

I13 9-
12

14

3micmoeuii MoOysp 5.
Iumezpanvne uucnennsn yukuii 0OHiei 3minnoi

Tema 6. HeBusnaueHnuii inrerpaJ

[lepBicHa Ta HeBU3HaueHUM iHTerpai. OCHOBHI Bia-
CTHBOCTI HEBU3HAYEHOTO 1HTerpaiy. Tabmuis iHTe-
rpaniB. [Ipocti mpuitomu iHTerpyBanHs. [HTETpy-
BaHHS YaCTMHAMU Ta 3aMiHa 3MIHHOi y HEBU3Haye-
HOMY 1HTerpaii. [HTerpyBaHHs parioHaJIbHUX JIPO-
0iB Ta Jeskux ippallioHaJibHOCTeH. [HTerpyBaHHS
TPUTOHOMETPUYHUX BUPaA3iB. TpUroHOMETpUYHI TIi-
JCTAaHOBKH.

Tabmuus interpamis. Ilpocti mpuitomu iHTErpy-
BaHHA. MeTon 3amiHM 3MIHHOi. MeTtoja 1HTErpy-
BaHHS YacTUHAMHU. [HTerpyBaHHS palliOHATBHUX
Opo0iB Ta JeAKuX IppauioHaidbHOCTEeH. IHTerpy-
BaHHS TPUTOHOMETPUYHHMX BHPA3iB.

Tema Ne 7 — BusHauenui iHTerpaJ i Horo 3acro-
CyBaHHS

Busnauenuii 1HTErpaj: O3HAYEHHS, BJIACTHBOCTI.
Buznauenuii inTerpan 3i 3MiHHOIO BEPXHBOIO Me-
xero. Dopmyna Herotona-JIebnina. Meroau iHTe-
TpyBaHHs y BU3HaUE€HOMY 1HTerpaii. [HTerpanu Bij
napHux Ta HemapHux ¢yHkuik. [lomspHa cuctema
KoopauHaT. ['eoMeTpu4Hi 3aCTOCYBaHHS BH3HAYe-
HOTO 1HTerpaixy: OOYMCIICHHS IUIOLIl Tiackoi (i-
rypu. JIOBXXWHA TyTH y AEKAPTOBHX KOOPIWHATAX.
OO6uunciieHHa 00’€MiIB T 3a IXHIMU MONEPEYHUMH
nepepizamu, 00’ eM Tija odepranHs. HesnacHi iHTe-
rpanu 1-ro ta 2-ro poay. O3Haku 301KHOCTI.
MopynbHa KOHTpOJIbHA poboTa 2.

®opmyna Herorona-JleibOnima. IHTerpyBanss vac-
TUHaMH. 3aMiHa 3MIHHO{ Y BUBHAYEHOMY 1HTETpali.
OO0uwnclieHHs TUIONIl TIOCKUX (Iryp y JeKapTOBUX
Ta TOJIIPHUX KoopauHatax. OOuunciaeHHs 00’ €MiB
T 3a IXHIMH TornepeyHuMu mepepizamu. OO0’ em
Tiza oOepTtands. JlochipkeHHsT Ha 301KHICTB

2,512

3,4,9,12,14

2,512

3,4,9,12,15
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HEBJIACHUX IHTETpajiB 1-ro Ta 2-ro poay.
Jaxuct PI'3 «HeBu3HayeHuii Ta BU3HAYCHUNA 1HTET-
panm.

36

37-
40

J 19-
24

I13 13-
16

12

3micmoeuii MoOysp 6.
DyHnKuyii Ki1bKOX 3MIHHUX

Tema 8. @yHK1ii JeKiIBKOX 3MiHHUX

@DyHKIIIT TBOX 3MIHHUX: OCHOBHI O3HAYEHHsI, 00-
JaCTh BU3HAYCHHS, YacTUHHI noxigHi. [ToBHI Ta 4a-
CTHHHI MoXiaHi QyHKuii 1BoX 3MiHHUX. udepen-
111aJ1 IEPIIOTo MopsIKy. YacTHHHI MOX1HI Ta qude-
peHIliany BUMIMX TOpsakiB. JudepeHiitoBaHHs
ckiagHux GyHKIiM aBox 3MiHHMX. [udepentiiiro-
BaHHS HESBHO 3aJ1aHOi (yHKIIII 1BOX 3MiHHUX. Jlo-
TUYHA TUIOIIMHA Ta HOpMaJhb J0 nmoBepxHi. Excrpe-
MyMH (QYHKIIi ABOX 3MIHHMX. YMOBHHUH EKCTpe-
myM. Ckansipui nons. [loxigna y Hanpsamky. ['pani-
eHT. Hali01b11e Ta HaiiMeH111e 3Ha4eHHs! (PYHKIIIH B
3aMKHEH1/A 001acTI.

MopynbHa KOHTpOJIbHA poboTa 3.

3HaXO0/PKeHHST 001acTi BU3HAYEHHs (DYHKI[IN JBOX
3MiHHMX. YacTUHHI MOX1THI Ta AUQEpeHIian nep-
oro nopsAaKy. YacTuHHI MoXiaHi Ta AudepeHItianm
BUIIUX TMOPSAKIB. JMdepeHIiroBaHHS CKIQJIHUX
byHK11# 1BOX 3MIHHUX. [{rdepeHItitoBaHHS HEIBHO
3aaH01 QyHKIIIT ABOX 3MIHHHUX. /J[oTHYHA TI0MMUHA
Ta HOpMaJib JIO MOBepxHi. Excrpemymu ¢yHKIii
JBOX 3MIHHMX. YMOBHHH ekctpemyM. [loxigHa y
HanpsaMKy. ['pamient. HaitOinpiie Ta HaiiMeHIe
3Ha4YCHHs (PYHKIIN B 3aMKHEH1A 00J1aCTI.

2,5,13

3,4,9,13

Pazom

180/6
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CAMOCTIHHA POBOTA

Ne : o KinpkicTh
Ha3Ba BuaiB caMocCTiiiHOT poOOTH
3/m TOJIMH
Cemectp 1
1 |OnpanpoByBaHHS JEKIIIHHOTO MaTepiay 36
2 |IlimrotoBKa 0 MPaKTUIHUX 3aHITH 24
3 CamocTiliHe BUBYEHHS TEM Ta MUTaHb, K1 HE BUKJIAJAI0ThCS
Ha JICKIIIMHUX 3aHIATTAX
4 | BukoHaHHS 1HJIWBITyaJIbHOTO 3aBJaHHS 40
Pazom 100
Cemectp 2
1 |OmnpanpoByBaHHs JEKIIMHOTO MaTepiaay 36
2 |IligroToBKa J0 MPAKTHYHUX 3aHATHh 24
3 CamocTiliHe BUBYCHHS TEM Ta IMUTaHb, SKi HE BUKIATAIOTHCS
Ha JICKIIMHUX 3aHATTIX
4 | BukoHaHHS 1HJIWBITyaJIbHOTO 3aBJAHHS 40
Pazom 100
ITHAUBIAYAJIbHI 3AB/IAHHS
Pospaxynkose 3apaanus (P1'3), inauBinyansHi qomaniti 3aaanus (1713)
(BUI IHIUBITyaJILHOTO 3aBIaHH)
: : Tepminu BUKO-
No Ha3Ba 1H11B1TyanbHOTO 3aB/IaHHS AT
3/m Ta (ab0) oro po3auniB :
(Ha SIKOMY THYKHI1)
Cemectp 1
1. | PI'3 «Jliniitna anredpa» 5
2. | PI'3 «BexTopHa anreOpa Ta aHaJIITHIHA TEOMETPis» 12
3. | I3 «I'panutii Ta HENEPEPBHICTH 16
Cemectp 2
1. | PI'3 «lloxigHa Ta ii 3aCTOCYBaHHS» 5
2. | PI'3 «HeBu3naueHuit Ta BU3HAYCHUHN 1HTETPATTN 11
3 [J13 «/Iudepeniianbae uncneHHs QyHKINN KUTBKOX 3MiH- 16

HHUX»
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METOAU HABYAHHASA

MeTou HaBYaHHS, 10 BUKOPUCTOBYIOTHCS Y TIPOIIECi ISKIIMHUX 3aHSTh:
® JICKIliS;
® JICKIIis 3 €JICMEHTaMH TIOSICHCHHS,
e UIIOCTpaIliss HAOUYHUX MaTepialiB;

® JIOACHCHHA.

MeTonu HaBYaHHS, IO BUKOPUCTOBYIOTHCSI IT1T YaC MPAKTUIHUX 3aHSITh:
e TpajuiliiiHa Oecia;
® BHKOHAHHS BIIPaB Ta 3aBJIaHb;
® BHpIMIEHHS PO3PaXyHKOBUX 3a]1aY;
e poboTa ¢ TEKCTOM MiApy4yHHUKA (KOHCIIEKTYBaHHs, pedepyBaHHS, ITUTYBaHHS
TOIIIO);
e caMocCTiiiHa poOoTa.

METOAU KOHTPOJIIO

Kypc cknanaetsest 3 8 TeM (6 3MICTOBUX MOJYIIIB), KOHTPOJIb 32 OCBOEHHSIM SIKUX
3MIICHIOETHCS TPOBEICHHSIM BIMIOBITHUX MOJIYJIbBHUX KOHTPOJIBHUX POOIT y MUCHMOBIN
Ta yCHiil opMi 3T1IHO HABYAIBHIN poOOUiil Tporpami.

VY mepion MK MPOBENEHHSAM MOJYJBHOTO KOHTPOJIIO 3HAHb MPOBOJSATHCS CaMoC-
Ti¥iHI po0OTH, TIepeadaueH1 HaBYATHHOIO POOOYOI0 MPOTPAMOIO, PE3yJIbTATH SKUX BKa3y-
I0Th Ha HEJIOJIIKH, SIKI BAHUKAIOTh Y CTY/ICHTIB IPU BUBYEHHI OTOYHOI TEMHU.

Kypc BuknagaeTscst npoTsarom ABox ceMectpiB 1-ro kypcey. IlizcyMkoBa omiHka 3a
cemecTp POpMy€eThCS 3a pe3ysbTaTaMu HaOpaHux OaniB B cemecTpi (80 OaniB) 1 Ha eKk3a-
MeH1 (20 6aiiB).

SAxkio BUBeICHA TTIICYMKOBA OITIHKA 32 CEMECTP HE 3aJJ0BOJIBHSIE CTYACHTA, TO BIH
Ma€ 3MOT’Y B CECII0 CKJIACTH ICTIUT, OTPUMABIIIU JI0JIATKOB1 Oaiu. Y TakoMy BHUTIAJKY OIli-
HKa, 10 (POpPMYETHCS 3a pe3yabTaTaMu pOOOTH CTYIEHTA POTATOM CEMECTPY Ta ICIIUTY,
€ I1JICYMKOBOIO 32 CEMECTD.
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PO3ITIOALJI BAJIIB, AKI OTPUMYIOTDH CTYJAEHTH, TA IIKAJIA
OIIHIOBAHHSA 3HAHDb TA YMIHb (HAIIIOHAJIBHA TA ECTS)

1 cemecTp
Tabmuns 1. — Posnmoain 6aniB i OIIHIOBAHHS YCIIITHOCTI CTYICHTA JJIs ICIIUTY
KoHTposnbHi Camocriiiai [amBigyanbHi
P AMBLLY Icriut Cyma
po0OoTH poOOTH 3aBJIaHHS
36 24 20 20 100
2 cemecTp

Tabnuus 2. — Po3mosin 6amiB Jyist OLIHIOBaHHS YCHIITHOCTI CTYACHTA JIJIS 1ICTIUTY

KoHTpoibHi Camocritini | [HauBimyanpHI p— Cyma
pobotu pobotu 3aBJIaHHS
36 16 28 20 100

Tabmuns 3 — [llkana oriHIOBaHHS 3HaHb Ta yMiHb: HallloHaasHa Ta ECTS

PeTuHroO-
Ba OIliHKA,

Oninka
ECTS T1a
ii BU3Ha-

YeHHS

oaam

Hamnio-
HAJIbHA OIIi-
HKA

KpuTepii oniHioBaHHA

MO3UTHUBHI

HeraTuBHi

1 2

3

4

5

90-100 A

BigMiaaO

- TJIN00Ke 3HAHHSA HAaBYAJIb-
HOTO MaTepiary MOIYJIs, 110
MICTSITHCS B OCHOBHHX i J10-
AATKOBHX JiTepaTypHUX
JaKepesax;

- BMiHHA aHAJI3yBaTH
SIBHIIIA, SIKI BUBYAIOTHCS, B
iXHPOMY B3a€MO3B’S3KY 1 PO-
3BUTKY;

- BMiHHS IPOBOJUTH Teope-
THYHI PO3PAXYHKH,;

- BigmoBiai Ha 3anuTaHHS 4i-
TKi, JIJAKOHIYHi, JIOTiYHO MO~
CJIiI0OBHI;

- BMiHHS1 BHpilIyBaTH
CKJIJHI NPAKTHYHI 3a1a4i.

- BIATIOBIJIl HA 3aITUTAHHSA
MOYTh MICTUTH He3Ha-
YHi HETOYHOCTI

82-89 B

Hobpe

- ININ0OKMH piBeHb 3HAHDb B
00cs131 000B’A3K0BOr0 MaTe-
piaay, mo nepeadayeHui

- BIAIIOBII HA 3alIUTAHHSA
MICTATh NEeBHi HETOYHOCTI
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MOMYJIEM;

- BMIHHS J1aBaTH apryMeHTo-
BaHi BianmoBiai Ha 3anuTaHHA
1 IPOBOJIUTH TEOPETHYHI Po-
3paxyHKH,

- BMiHHS BUPIIIyBaTH CKJIA-
JHi IPaKTHYHI 3a71a4i.

- MilHi 3HAHHA MaTepiany,
110 BUBYAETHCS, TA HOTO
NPaKTHYHOI'0 32CTOCY-
BaHHS;

- BMIHHS JIaBaTH apryMeHTo-

- HEBMIHHS BUKOPUCTOBY-
BAaTU TEOPETUYHI 3HAaHHA
JUTSL BUPIIICHHS CKJIATHUX
NPaKTHYHHX 32124

75-81 C Hobpe .. .
BaHi BinmoBiai Ha 3anuTaHHA
1 IPOBOJIUTH TEOPETHYHI Po-
3paxyHKH,
- BMIHHS BUPIIIyBaTH MPaK-
THYHI 3a1a4i.
- 3HaHHS OCHOBHMX (PyHIa- | - HEBMIHHS JJaBaTH apry-
MEHTAJbLHHUX M0J0KEeHb Ma- | MEHTOBAHI BianmoBiai Ha
Tepialy, 0 BUBYAETHCS, TA | 3aIIUTAHHS;
iXHBOT'O MPAKTHYHOTO 3a- - HEeBMIHHS aHAJII3yBaTH
64-74 D 3a/10BUIBHO | CTOCYBAHHS, BUKJIQJICHHUIA MaTepia i
) - BMIHHSI BUPILITYBAaTH MPOCTI | BAKOHYBATH Po3paxy-
NPaKTH4Hi 3a1a4i. HKH;
- HeBMIHHS BHUPIIITYBaTH
CKJIA/IHI PaKTUYHi 3a-
aaui.
- 3HaHHS OCHOBHMX (pyHIa- | - HE3HAHHS OKpPEeMUX (He-
MEHTAJIbHUX MOJIOKEHb Ma- | NPUHIMIIOBUX) MUTAHD 3
Tepiary MOJyJs, MaTepiaay MOJIYJIs;
- BMiHHS BUpIIIyBaTH Haii- - HEBMIHHSI MOCJIiIOBHO i
3a/10BUIBHO | TTPOCTIII MPAKTUYHI 3a]1a4i. | apryMeHTOBAHO BUCJIOB-
60-63 E JIIOBATH JIMKY;
- HEBMIHHSI 3aCTOCOBYBATH
TEOPETUYHI MMOJOKECHHS
IIpU PO3B’sI3aHHI NPAKTH-
YHHX 32134
- 10JaTKOBe BUBYEHHSI Ma- | - HE3HAHHS OCHOBHUX (Y-
Tepiary MOAyJs MOXe OyTH | HIAMEHTAJIbHHUX M0J10-
BUKOHAHE B TEPMiHH, 110 sKeHb HaBYaJILHOI'O MaTe-
FX nepeadaveHi HABYAJIbHUM pi.any Moy .
(norpibue | Hesamosi- TJIAHOM. - icToTHi NOMKJIKK Y Bifl-
35-59 MOBIAAX Ha 3aIUTAHHS;
JIOJATKOBE JIBHO . ,
BHBUCHHS) - HeBM.lHHSI po3B ﬂ%yBaTn .
npocTi npakTHu4Hi 3aga4i
F - IOBHA BiICYTHiCTh
1-34 (motpiOue He3sanosi- B 3HAHb 3HAYHOI JaCcTHHHU
MTOBTOPHE JILHO HaBYAJIBHOTO MaTepiany
BHBYCHHS) MOJTYJIS;
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- ICTOTHI MOMWIKH Y BiJI-
MOBIIAX HA 3aIUTAHHS;

- HE3HAHHSI OCHOBHUX (yH-
JTAMEHTAIILHUX TTOJIOKCHb;
- HEBMiHHS OPIEHTYBATHUCS
i 9ac po3B’si3aHHS MPO-
CTHX MPAKTHYHUX 33124

HABYAJLHO-METO/IMYHE 3ABE3NEYEHHS
HABYAJILHOI JUCOUILITHA

1. Posmmpenuit miaH JEKIIiM.

2. Ilnanu mpakTUYHUX 3aHSTh.

3. 3aBaaHHs JUIsl CAMOCTIHHOT pOOOTH (PO3paxyHKOBO-TpaiuHOTO 3aBAAHHS).
4. TloTo4HMI KOHTPOJIb 3HAHB CTYJICHTIB.

4.1. [TutaHHs 1151 TOTOYHOTO Ta IMiJICYMKOBOT'O KOHTPOJIO 3HAHb.

4.2. TTutaHHs U1 CEMECTPOBOTO KOHTPOJIIO 3HAHb.

PEKOMEHIOBAHA JITEPATYPA

ba3oBa qgitepatypa

I'eBopksn FO.JI. EnemenTn niniiinoi anreOpu ta anamituaHoi reometpii / FO.JL.
1 | I'eBopksn, O.JI. I'purop’es, H.O. Yikina. — Xapkis: HTY «XIII», 2004. — 200 c.

— Poc. moB.

I'eBopksH FO.JI. Kopotkuii kypc Bumoi marematuku / FO.JI. T'eBopksn, O.J1.
2 |I'purop’es, H.O. Yikina. — Xapkis: HTY «XIII», 2009. — Y.1. — 324 c. — Poc.

MOB.

3 |Buia Matematnka B mpukiafax i sagadax / Ilix pen. FO.JI. T'eopksina. — Xap-
kiB: HTY «XTIII». — T.1. —2005. — 448 c. — Poc. M0B.

4 | Buila MaTemaTnKa B NPUKIAZax i 3a/ja4ax : HaBY. MOCIOHMK 1y 2 1. T.1 :
AHaniTHYHa TeOMeTpis Ta JiHiiiHa anreOpa. JudepeHiianpHe Ta 1HTErpajlbHe
yucienHs Qyukiii oguiei 3miaHoi / JI. B. Kypna [ta i1.] ; Hai. TexH. yH-T «Xa-
PKiB. MOJiTeXH. 1H-T». — XapkiB : HTY «XIII», 2009. — 528 c.

Pesxxum noctymy : http://repository.kpi.kharkov.ua/handle/KhPI-Press/4617.

5 Hy6osuk B.I1. Buiia maTemartrka: HaBd. 1oci0. )1l CTY/I. BUII. HaBY. 3aK. /
B.II. Ay6oBuk., L.I. FOpuk. — 4-te Bua. — K. : Irnarekc-Ykpaina., 2013. —

648 c.
Pexxum noctymy : https://app.box.com/s/f1285z56070zzuus2a2txyv3c20oczsiq.

6 |1 €BOpKIH FO.JI. Kopotkuii xypc Bumioi maremaruku / FO.JI. I'eBopksiH, O.J1.
['purop’es, H.O. Yikina. — Xapkis: HTY «XIlII», 2011. — Y.2. — 476 ¢. — Poc.

MOB.
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http://repository.kpi.kharkov.ua/handle/KhPI-Press/4617
https://app.box.com/s/f1285z56q70zzuus2a2txyv3c2oczslq

Buma marematuka B npukiaaax i 3agadax / Iig pea. FO.JI. I'eBopksna. — Xap-
kiB: HTY «XIIl», 2005. —T.2. —412 c. — Poc. MOB.

Buma maTematnka B puKkiIaiax 1 3ajauax : HaB4. mocionuk : y 2 1. T.2 : [lude-
peHIlabHE Ta IHTerpaJibHEe YUCIICHHS QYHKIIIH 0aratbox 3MiHHUX. JudepeHii-
anbH1 piBHsIHHA Ta psaau / JI. B. Kypma [Ta 1H.] ; Ham. TexH. yH-T «XapKiB. MoJIi-
TexH. 1H-T». — XapkiB : HTY «XIII», 2009. — 432 c.

Pexxum noctymy : http://repository.kpi.kharkov.ua/handle/KhPI-Press/4623.

30ipHUK pO3paxyHKOBO-Tpa(iYHUX 3aBAaHb 3 BUIOi MaTeMaTuku: y 2 4. — U.1 /
H.O. Yikina, [.B. Aaronosa, JI.O. bamaka [ta in.]; 3a pex. H.O. Yikinoi. — Xap-
kiB: [Tinpyunuk HTY «XI1l», 2014. — 224 c.

Pexxum noctymy : http://repository.kpi.kharkov.ua/bitstream/KhP1-
Press/17443/1/Chikina_Zbirnyk rozrakhunkovo Ch 1 2012.pdf.

10

30ipHUK pO3paxyHKOBO-TpaiuHMX 3aB/IaHb 3 BUILIOT MaTeMaTUKu: y 2 4. —Y.2 /
H.O. Yikina, A.M. laitnam, B.Jl. Kpynka [ta i1.]; 3a pea. H.O. Yikinoi. — Xap-
kiB: [Tigpyunuk HTY «XIlI», 2013. - 216 c.

Pexum noctymy : http://repository.kpi.kharkov.ua/bitstream/KhPI-
Press/17448/1/Chikina_Zbirnyk rozrakhunkovo Ch 2 2013.pdf.

JlonomizkHa Jireparypa

11

Onexcenko B.M. JliHiiiHa anreOpa Ta aHamiTHuHa reometpis. Xapkis: HTY
«XI1I», 2006. — 372 c.

12

I'eBopksn HO.JI. Bumia marematuka: Teopis Ta npaktuka: y 2-4. — Y.1: Teopid
rpanuib. Judepeniiaabae Ti iHTerpaibHe YuciaeHHs QyHKIT oHiel 3MiHHOT /
FO.JI. T'eBopksin, H.O. Yikina, I.B. AutonoBa. — Xapkis: HTY «XI1I», 2016. —
Poc. moB.

13

I'eBopksn FO.JI. Buma matematuka: Teopist Ta npakTuka: y 2-4. — Y.2: Oynkiii
AeKiUTbKOX 3MiHHUX. Judepenuianbhi piBHsHHA. Psmu. Kparni interpanu /
1O.JI. T'eBopksn, H.O. Yikina, I.B. Antonosa. — Xapki: HTY «XIII», 2018. —
Poc. MoOB.

14

Mert O)II/I‘IHi BKa31BKU A0 IIPOBEACHHA ITPAKTUYHUX 3aHATD 3 BI/IH_[Oi MAaTEeMAaTUuKN
3a Temoro «HeBu3HaueHuit iHTerpam» : A cryld. ycix cneu. @-tis MT, MB,
EMB, E, AIl, TOP ta THP, KIT / yknaa. T. T. Yepnorop. — XapkiB : HTY
«XTII», 2014. — 25 c.

Pexum JOCTYITy : http://repository.kpi.kharkov.ua/bitstream/KhPI-
Press/17509/1/prohramy 2014 Nevyznachenyy intehral.pdf

15

MeroanyHi BKa3iBKU 0 MPOBEACHHS MPAKTUYHUX 3aHATh 3 BUIIIOT MAaTEMaTHKU
3a TeMot0 « BuznadueHuit iHTerpal Ta ioro 3aCTOCYBaHHS» © ISl CTY/I. YCIX CIIeIl.
¢-tie MT, Mb, EMB, E, AIl, TOP ta THP, KIT / yknan. I. 1. llexmictpo. —
XapkiB : HTY «XIII», 2014. — 28 c.

Pexum JOCTYIy : http://repository.kpi.kharkov.ua/bitstream/KhPI-
Press/17507/1/prohramy 2014 Vyznachenyi_intehral.pdf
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http://repository.kpi.kharkov.ua/handle/KhPI-Press/4623
http://repository.kpi.kharkov.ua/bitstream/KhPI-Press/17443/1/Chikina_Zbirnyk_rozrakhunkovo_Ch_1_2012.pdf
http://repository.kpi.kharkov.ua/bitstream/KhPI-Press/17443/1/Chikina_Zbirnyk_rozrakhunkovo_Ch_1_2012.pdf
http://repository.kpi.kharkov.ua/bitstream/KhPI-Press/17448/1/Chikina_Zbirnyk_rozrakhunkovo_Ch_2_2013.pdf
http://repository.kpi.kharkov.ua/bitstream/KhPI-Press/17448/1/Chikina_Zbirnyk_rozrakhunkovo_Ch_2_2013.pdf
http://repository.kpi.kharkov.ua/bitstream/KhPI-Press/17509/1/prohramy_2014_Nevyznachenyy_intehral.pdf
http://repository.kpi.kharkov.ua/bitstream/KhPI-Press/17509/1/prohramy_2014_Nevyznachenyy_intehral.pdf
http://repository.kpi.kharkov.ua/bitstream/KhPI-Press/17507/1/prohramy_2014_Vyznachenyi_intehral.pdf
http://repository.kpi.kharkov.ua/bitstream/KhPI-Press/17507/1/prohramy_2014_Vyznachenyi_intehral.pdf

THO®OPMAIIVHI PECYPCH B IHTEPHETI

1. http://library.kpi.kharkov.ua — 6i6mioreka HTY «XIIl». EnexktponHwmii kaTagor
Ta PEro3uTapiil eJICKTPOHHUX PECYPCIB.

2. https://ela.kpi.ua, https://www.library.kpi.ua — HaykoBo-0CBITHI caiiTi 6i0Jti0-
tek HTY Vkpainu «KuiBchbkuii noniTexHiyHui iHCTUTYT iMeH1 [ropst CikopchbKOTO», SIK1
MICTATB 1HGOPMAIIiIO 3 PI3HOMAHITHUX PO3JI1IIB MATEMATHUKH, PEITO3UTOPINA €IEKTPOHHUX
HiAPYyYHUKIB, TOMIO.

3. http://web.kpi.kharkov.ua/vm/obrazovanye/metodkabinet/ — metoquunuii kabi-
HeT kKadenpu Bumoi matematuku HTY «XI1I».
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