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BCTVYII

30ipHUK MICTUTh MaTepiaid poOIT ciayXadiB Kypcy IiIBUILEHHS

kBamiikamii [LITydHMii IHTEJIEKT B OCBITHIN JIsUILHOCTI BUKIIa/lada. Marepiaiu
myOJIKYIOTBCS 32 1HIMB1IyIbHOIO 3r0JI0I0 aBTOPIB.

KoxxHa crarTss MICTHTH pe3yJbTaTH JOCTIKEHHS PI3HUX CEpBICIB,
NPALIOIYHX 13 3aCTOCYBAaHHSAM IITYYHOTO iHTENeKTy. CiyxauaM MpoToHyBaBCs
mabJI0H CTPYKTYPHU BUITYCKHOT poOOTH, ajie BOHM MalOTh MOKJIMBICTh IIUPOKUX
BapiaIfiii y CBOiX JOCHIKEHHSIX Ta POpMi TIpeICTaBICHHS PE3yIbTaTiB.

Mera nepioAMYHOTO BUAAHHS 30IpHUKY — OOMIH JOCBIAOM 1 0OrOBOPEHHS
NUTaHb 3aCTOCYBAHHS LITYYHOTO 1HTENEKTY B OCBITI. Lle — 3pyuHuil Maiiianauk
JUTSI IIIBUJIKOTO O3HAMOMIIEHHS KOPUCTYBauiB 3 (PYHKI[IOHAJIOM Ta MOXKIUBOCTSIMH
HOBHUX CEPBICIB Ha OCHOBI BUBUEHHSI KOHKPETHHUX 3pa3KiB IX 3aCTOCYBaHHS.

30ipHUK aJpECOBAHMI BYMUTENSAM, HAYKOBHUM 1 HayKOBO-TEIaroriyHuM
nmpaliBHUKaM, KepiBHUKaMu HaykoBux yctaHoB HAITH VYkpainu, acmipantam,
CTYJICHTaM 3aKJIaJliB BUIIO1, (haXOBO1 MEPEABUINOT OCBITH Ta BCIM, XTO I[IKABUTHCS
BUKOPUCTAHHSM Cy4YaCHUX HHU(GPOBUX TEXHOJOTIM, 30KpeMa IITYYHOTO
IHTEJEKTY, Y IeJaroriuniii, HayKoBii 1 HAyKOBO-TI€IarOT14HIN AisIIBHOCTI.

VY pamkax Kypcy ciyxadi JOCIIIKyBaJIM CEpPBICH, 3aCHOBaHI Ha MITYYHOMY
1HTENIeKT1, 0OMparoyYr 3 BEIUKOI 0a3u CepBICiB, HAJAHOI OpraHizaTopaMu Kypcy
(monan 2100 naliMeHyBaHb). 3aCTOCOBaHA OpPUTIHAIbHA METOJMKA aHANII3y Ta
kiacudikamii QyHKIioHaTy cepBiciB. MeToauka omucaHa B TEpIIIA CTaTTi
30ipHuKka. lle 3abe3mneuye MBUIKUI TOITYK HEOOX1THOTO CEPBICY.

Temaruka noaHux y nepiomMy ToMi MaTepiaiiiB CBIAYUTH PO aKTyaJIbHICTh
PO3pO0OJIEHHS HayKOBO-METOJAMYHOTO 3a0e3MeueHHs] BIPOBAIKEHHS IITYyYHOTO
IHTEJIEKTY SIK B CUCTEMY OCBITH, TaK 1 B HAYKOBHX JOCIIPKCHHSIX.
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Pospin 1. JOCJILDKEHHSA CEPBICIB IITYYHOI'O IHTEJIEKTY
IS BACTOCYBAHHSA B MATEMATHII

Brnasciescora 1.11.

1.1. I'enepanisi 300pakeHHs 32 TEKCTOBUM 3aNIMTOM

Ha3ssa cepsicy: ChatGPT

Jlink Ha cepBic: https://chatgpt.com/

Ba3oBi xapakTepucTuKu cepBicy (ILIATHICTb, 00MeKEHHS, 1AM’ ATh)
YMOBHO 0€3KOIITOBHUI CEPBIC 3 IEHHUMHU OOMEXEHHSIMH, 32 YMOB peecTparlii.

Hucuumiina - MmaremaTtuka: Teopis rpadis (Tunu rpadis)
https://chatgpt.com/c/673273e0-7b7c-8004-a069-9765df8942¢2

.

Bxin:

hatGPT Mam'sTb 3anosHeHa © & Mowwputi ‘!'\'
3reHepyit 306paxeHHs rpadis (pUcyHkis), fki € connected,
disconnected, cycles and K4

3 L]
Buxin:
ChatGPT MNam'atb 3anosHeHa ©

32
25
LT
“olpys”

Ocb 306pakeHHs, ke INFOCTPYE YOTUPU TUMNK TPadiB: 3B'A3HUI, HE3B'A3HWIA, LMKA | noBHUN rpad K.

AKLLO NOTPIBHO YTOUHNTY AeTani abo AoAaTH MIANWCK, AaliTe 3HaTy!

3aBaaHHsA J0CTIIKeHHS (3 IJIaHY).

Bwminna Al cepiciB renepyBatu 2D-300pakeHHs JUIsi HaBYAJIbHUX
MarepialiB

dakTax Keicy. (TeKCTH, CKPUHIIIOTH, IPOMIITH, BIJMOBIA1 CEPBICy, ...)

Cepgic 3a 10MTOMOTOI0 TEKCTOBOTO IMTPOMIITY:


https://chatgpt.com/
https://chatgpt.com/c/673273e0-7b7c-8004-a069-9765df8942c2

3eenepysamu  306padcenus epaghie  (pucymkie), Axki € connected,
disconnected, cycles and K4.

3re”HepoBaHl 300pakeHHs1 He € rpadamu: pebpa JeiHIe He 3’€JIHaHl 3
BEpUIMHAMU; BEPIIMHU PIi3HOTO po3Mmipy Ta ckieeHl. ['padp K4 300paxeHo
HEeaJIeKBaTHO. 3reHepOBaH1 300paKeHHS HE MaIOTh 3MICTY .

BuecenHs kopekTuB (aHTIIMCbKa MOBa, OIKC BIACTUBOCTEH rpadiB) He 1a€
pe3yJbTaTIB, Ta CTUKAETHCSA 3 00MEXKEHHAMHU OE3KOIITOBHOI Bepcli (CKPIHILIOT):

ChatGPT Mam'aTb 3anosreHa O

Edges are not well-designed. Make graphs from requests with less
vertices. K4 is a complete graph with 4 vertices

OHoBneHe 306paXeHHs 3 MEHLMM UNCIOM BE |, IH ANA KOXHOTO TuMy rpadis: 38'A3HMIA,

He3B'A3HUIA, UMKA | noBHUI rpad K4. AKwo € goaaTkosi nobaxaHHs, nosiaomre!

K4 is complete graph with 4 vertices and 6 edges

©®  BuabconiotHo npasi: K4 — we NoBHWIA rpad i3 UOTMPMa BEPLIMHAMM, Z1e KOXHA BepLUMHA 3'€AHaHa
3 ycima iHwumu. Lle o3Hauae, wo rpad mae 6 pebep. i nepenpautoto i 3abesneuy npasuabHe

306paxeHHs.

DINONNOCTED GRAPH
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CYCLE GRAPH COMPLETE GRAPY

OHoBeHe 306paxeHHs: Tenep rpad K4 306paxeHo NpaBuabHO — i3 UOTUPMa BEpLUMHAMMY i

wictbma pebpamu. AKLWO € e KoMeHTapi uu nobaxaHHs, nosigomre!



k4 - is a square with 2 diagonals in shape

@ It seems like | can't generate any more images right now. Please try again later. If you have any other

questions or need further clarification about K, or any other topic, feel free to ask!

e 6 PO

Bumora srenepyBatu koau mist rpadiB y mporpaMHOMY 3a0e3MedeHH] 3
MOAAJIBIIIMM 3alIUTOM peanizyBaTH NoOyA0BY KOy - J1a€ OYIKYBaHHUM pe3ysIbTaT:




NoAcHeHHA
1. Connected Graph: 'pad, 4 BCl BEPLWKMHK 3'€AHAHI O4HWUM LIAAXOM.
2. Disconnected Graph: [pad i3 i301b0BaHOM BEPLUMHOM.
3. Cycle Graph: lpad, skuMiA yTEOPHOE LKKN (3aMKHEHWIA NaHLKOT).
4, Complete Graph K 4: [pad, Ae BCI BEPLIWHKW 3'€AHAHI MiX COBOH, 306paXeHMiA AK KBAAPaT I3

AlaroHanaAMmM.

Kopg cTeoptoe okpemi rpadv i Bigobpaxae I y CiTLi ANA 3pYUYHOro NOPIBHAHHA.




Oct 300paxeHHA YOTMPLOX Tpadie, 2reHepoBaHux 2a gonoMoro Python:

1.

2

Connected Graph: Fpad, y RKOMY BEPLIMHK 2'EAHAHI OAHMM LWARXOM.
Disconnected Graph: Mpad iz okpemUmMK YACTUHAMW (04Ha BEPLUMHE I20L0EIHE).
Cycle Graph: Tpad, Wo yTEOPHE 3aMKHEHE KONO.

Complete Graph K 4: MoeHKWi rpad i3 YoOTMPMa BEPIUMHAMM, A8 KOXHAE 3'EAHAHS 3 IHLWWMMK

(200paxennil AK KE3LPAT 12 4IarOHaNAMM).

AKWO € IHWI NUTaHHA 360 noTpibeH koa, AaiTe 2HaTK! (-]

BucHoBkn mpo keiic Ta  ¢ynkmiro cepicy ChatGPT:
VY Bumnazaky rerepainii MmatemMatnaHux 2D-300paxens 3 Teopii rpadiB, OTpUMAHO
MAJTFOHKH, 110 HE BiJIMTOBIIAI0TH 3aUTy. Martepiai He 3aCTOCOBHUI /IO HABYAHHSI.

Bumora 3acrocyBatu xoxyBanHs y Wolfram, Python, Latex, ... Ta 3renepyBaTu
pe3yJbTaT, J03BOJIIE€ BUUTH Ha NOTPiOHI 300paxkeHHs. [loTpiOHUIT MOKpoBuUi
IHCTPYKTaX Ta BEJIMKI 4aCOB1 BUTPATH.



1.2. Po3B’si3aHHs 3a71a4i 3 (poTo, NOIIYK pecypcy 3a ¢gparMeHToM

Ha3ssa cepsicy: ChatGPT

Jlink Ha cepsic: https://chatgpt.com/

Ba3oBi xapakTepucTuKHU cepBicy (IVIATHICTb, 00MeKEHHS, IaM’ATh)
YMOBHO 0€3KOIITOBHUM CEPBIC 3 ACHHUMHU OOMEKEHHAMH, 32 YMOB peecTpalli.

Hucnururina - maremaruka: Teopis rpadis (Tunu rpadi)
https://chatgpt.com/c/673ae6fe-3a20-8004-889a-8422ceeecd48

3aBIaHHSA DOCTIIKEeHHS (3 IJIaHY).

Bwminns Al cepBicy po3B’s3aTu MareMaTH4HY 3a1ady 3 (oOTo, Ta 3HAUTU
HepIIOHKEPETIo

daxTax Keicy (TeKCTH, CKPUHIIIOTH, TPOMIITH, BIATIOBII CEPBICY, ...)

CepBic 3a TOIOMOTO0I0 3aBaHTAKEHHS (POTO 3 APYKOBAHOIO YMOBOIO 3aa4i
Ta TEKCTOBOT'O MIPOMTY.

[IpobnemMn 3 poO3Mi3HABAHHSAM CHUMBOJIB, MPAaBWIBHUWA  aITOPUTM
pOo3B’si3aHHs 3aBAaHHsA. He 3HaliIeHo nepiiopKeperto A 3a1adi, ajie 341MCHEHO
pO3Mi3HABaHHA TEMU Ta 3TEHEPOBAHO IMEPENliK PEKOMEHJIOBAaHO1 JIiTepaTypHu.
Bukopucrano aHMIiicbky MOBY, 3 OOMEXEHHs O€3KOIITOBHOI Bepcli He
BUSIBJICHO:

Bxina:

Mam'sTb 3anosresa @

Solve 239

Buxin:
@ To salve the problem, we need to reconstruct the binary tree T given its preorder and inorder

traversals.

Preorder traversal: 4, B, C, D, E. F,. G H,I,.J
Inorder traversal: B, D, C, E. A, G, F, H,I,.J

Chat GPT ueBipHO po3mi3HaB 3 (OTO JIesK1 BepIIMHU rpada, 3arpornoHyBaB
AKICHUWA allrOpuT™M po3B’s3aHHs. KopucrtyBauem Oyiio MpONMHMCaHO MPABUIIBHY
MOCITIIOBHICTH - 1 CEPBIC pealli3yBaB PO3B’sI3aHHS 3aHOBO:

9


https://chatgpt.com/
https://chatgpt.com/c/673ae6fe-3a20-8004-889a-8422ceeecd48

Bxin-Buxina:

Inorder traversal:
B,D.CEAGF,IH,J

@  Thank you for pointing out the correct inorder traversal: B, D, C,E, A,G,F, I, H,.J. Letus
reconstruct the binary tree again using this information.

Traversals Provided
s Preordertraversal: A, B,C,D,E.F,G,H,I,.J
s Inorder traversal: B, D, C,E,A,G,F,I,H,.J

Steps to Solve
1. Root of the tree:

* From the preorder traversal, the first element is the root of the tree.

Root: 4
2. Split into left and right subtrees:

e Locate 4 in the inorder traversal: B, D, C, E, A,G,F,I,H,.J.
* Elements to the left of A (B, D, C, E) form the left subtree.

» Elements to the right of A (G, F', I, H, .J) form the right subtree.

3. Left Subtree Construction:
* Preorder for the left subtree: B, C, D, E
+ Inorder for the left subtree: B, D, C, E

s Root of the left subtree: B (first element in preorder).

s Split further:
* To the left of B: None (no elements).
s Totherightof B: D, C, E.
*  Recursive step:
¢ Root of the next subtree: C' (preorder: C', D, E).

s Inorder: I) {left of C) and E {right of C).

Final Left Subtree:

(P Konioeatv kog

10



4. Right Subtree Construction:
* Preorder for the right subtree: F, ¢, H,1,.J
* Inorder for the rightsubtree: G, F, I, H,.J
* Root of the right subtree: F (first element in precrder).
*  Split further:
s Tothe leftof F: G.
s Totherightof F: I, H,.J.
* Recursive step:
* Root of the next subtree: H (preorder: H, I,.1).

* Inorder: I (left of H) and .J {right of H).

Final Right Subtree:

55 P Konitozaru KO8
F
£
G H
I
I ]
Complete Binary Tree

Combining the left and right subtrees, the binary tree is:

mathematica @ Konikeatd kog

Verification
1. Preorder traversal: 4, B, C, D, E, F,G, H,I,.J - Matches!
2. Inordertraversal B, D, C,E, A, G, F,I, H,.J] - Matches!

Tree is correctly reconstructed.

11



Bxin-Buxin: 3ratimu oocepeno, 3 axozo 83amo ¢pomo 3a80aHHs

What are the books/ courses with this problem? Provide me the links
or description of sources

@  3naiipeHo 3 cality v

The problem involving traversals, structures, and algorithms related to binary and general trees is
commonly discussed in introductory and intermediate data structures courses and books. Below are

some examples of books and online resources where similar problems are presented:

1. "Introduction to Algorithms” by Cormen, Leiserson, Rivest, and Stein (CLRS): This book
provides a comprehensive introduction to tree structures, including binary trees and tres

traversal algorithms, and their applications.

2. "Data Structures and Algorithm Analysis in Java" by Mark Allen Weiss: This book discusses
binary and general trees, along with examples of traversal algorithms {in-order, pre-order, and

post-order) and their iterative/recursive implementations.

3. Lecture Notes on Binary and General Trees by Joanna Klukowska (NYU): These notes explain
the structure and traversal algorithms for binary and general trees, along with pseudocode for
iterative and recursive implementations. The notes also explore the challenges of implementing

tree operations. Read more here soawen |

4. Coursera - "Data Structures and Algerithms Specialization™: Courses in this specialization often

include assignments and problems that involve tree traversal algerithms and their properties.

5. GeeksforGeeks: Offers tutorials and practice problems related to tree traversals and algorithms.
The platform explains different ways te implement operations on binary and general trees, along

with interactive examples. Visit GeeksforGeeks here.

Tounoro mxepena He 3HaWIEHO (THMOBE 3aBJaHHA), ale€ HABEICHO
HaBYaJIbHY JIITEpaTypy i3 3a1aHoi Tematuka - Binary Trees Search.

BucHoBkn mnpo keiic Ta  ¢ynkuiro cepicy ChatGPT:
VY Bumanky po3mi3HaBaHHS MaTEMAaTUYHOTO TEKCTy (IpykoBaHOTro) 3 (HOTO,
MOXXYTh 3’ SIBUTHUCH TIOMUJIKM 13 PO3MI3HABAHHS CUMBOJIB ab0 iX IEpecTaHOBKA.
AnropuT™M po3B’si3aHHS 3aBAAaHb € MIOBHUM Ta BUYEPITHUM, 3 MOSCHEHHSIMH BCIX
Jiid. MOITMBO 3aCTOCYBaHHS 1 JUISl BUKJIQAa4iB, 1 JJIS CTYJEHTIB (CIIMCYBaHHA?).

[ToTpiOHUIT KOHTPOIH HA/l BBOJAOM JAHUX, PE3yNbTAT KICHUI. MOXITUBUI
MOTITYK JKEPET IS TMOJABIIIOTO ONPAIIOBAHHS TEMH (CEPBIC y3arajabHIOE TEMY
13 3371241 Ta TEHEPYE MOCUIIaHHSI, a00 HA3BU KHMYKOK/KYPCIB).
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1.3. Po3nizHaBaHHsI PYKONIUCHOI'0 TEKCTY, CTBOPeHHs koay B Latex

Ha3zsa cepgicy: ChatGPT
Jlink Ha cepsic: https://chatgpt.com/
ba3oBi xapakrepucTuku cepBicy (ILIATHICTH, OOMeEKeHHSI, NaM’ATh)

YMOBHO O€3KOIITOBHUHN CEPBIC 3 ICHHUMHU OOMEXEHHSIMH, 32 YMOB PE€ECTpaIlii.

®dynkuisi: Po3mizHaBaHHS PyKOMUCHOTO TEKCTY, CTBOpPEHHS Koay B Latex
Jucuurmiina — MatemaTtuka: Teopist PyHKIIN KOMIUIEKCHOTO 3MiHHOTO (JIumiku
¢GyHKIIT Ta X 3aCTOCYBaHH)
https://chatgpt.com/c/6756¢34b-4448-8004-a9c7-0f46a764616d

3aBHaHHS TOCTIIKEeHHS (3 IUIaHY).

Bwminns Al cepBicy posmi3Hatu iH(popMallilo B pyKOMHUCHOMY TeKCTi 3 pdf-
daitny, 3miiicHuTH TpaHcsio y Latex-daiin

dakTax Keicy. (TeKCTH, CKPUHIIIOTH, IPOMIITH, BIJOBIAI CEPBICY, ...)

Cepgic 3a gonomororo 3aBantaxxeHHs: pdf-gaiiny (3pobsenoro B “Notes+”
) 3 pykonrcoM Jiekiii “JIumku Ta ix 3actocyBaHHs” (5 CTOPIHOK) Ta TEKCTOBOTO
IPOMIITY.

Cepgic 13 3aBJaHHSIM HE BIIOPABCS: TEKCT HE poO3Mi3HaHO, Ko B Latex He
3reHepPOBaHO. 3IIMCHEHO PO3MIeIUIeHHs (aiia-inexilii Ha 5 OKpeMHUX CTOPIHOK,
K1 30epexeHo sk jpeg-dainmn. BukopucraHo aHTIINACEKY MOBY, OOMEXKCHHS
OE3KOIITOBHOT Bepcii BHSABICHO Yy KUIBKOCTI 3alUTIB I KOPEKTYp:

Bxin:

ChatGPT Mam'aTb 3anosHena © & NMowmpw ‘f\'

I1A-nortik-2 — Nexuia-19 (/nwku GyHK...

Recognize the hand-written mathematical text in Ukrainian, type it in
Latex. Give the output as Latex-file and corresponding output. Images
make in Latex
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Buxin:

Chat GPT He BuKOHAB 3aBaaHHs. 3amporoHoBaHo koj y Python (“extracted
text”), AKUl HE BIAKPUBAETHCA, HE KOMIIUIIOETBCA Ta HE TeHepye (ain
(“mycrumka”). KopucryBauy HagaHO 3BIT MpPO SKICHE BUKOHAHHS, IO HE

BIOBIIA€ AIMCHOCTI.

G

The uploaded file appears to be a PDF document that includes mathematical content. To extract the
hand-written mathematical text, | will first convert the relevant pages of this document into text.
Then, | will translate the extracted content into LaTeX format and provide a LaTeX file along with the

corresponding output.

Let me proceed.

The text extracted from the uploaded PDF file has been saved for review. You can download it using

the link below to check if the relevant content has been captured correctly.

Download the extracted text

Let me know if you'd like to proceed with converting specific mathematical content into LaTeX
format. [-)

e G PO

There is no file made by you

4§

AHaniz X

python u

from PyPDF2 impor - ' ) :
¥ P 3aEx KM NOKasyEaTH BIAOMOCT @ KonitoBaTk Kog,

pdf_path = "/mnt/data/IA-noTik-2 — JNekuin-19 (Nuwkw dyHrkyii. (

reader = PdfReader(pdf_path)

pdf_text = "
for page in reader.pages:

pdf text += page.extract text()

extracted_text_path = "/mnt/data/extracted text lecturelf.txt
with open(extracted_text_path, "w", encoding="utf-8") as text

text file.write(pdf text)

extracted_text_path

' /mnt/data/extracted text lecturel9.txt’
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[Tpu nomaneiomy 3anuTi Ha BuKoHaHHS, ChatGPT neperBoproe pdf-daiin 3
5 cTOpiHOK - y 5 po3iieruieHux ctopiHok “Page N, hopmar jpeg:

Mam’'aTe 3anoeHeHa ()

@ | attempted to extract the text from your PDF and save it as a file, but it seems something went
wrong. Let me check again and directly analyze the content. | will ensure to extract and convert the

mathematical parts to LaTeX format.

It seems the text extraction from the PDF did not yield any results, likely because the content consists
of handwritten or non-selectable text. | will now attempt to process the document as images to

extract the handwritten mathematical text. Let me proceed. [>-)

The PDF pages have been converted into images for further processing. You can download the

images below for verification:
1. Page 1

2. Page 2

3. Page 3

4. Page 4

5. Page 5

Now, | will extract the handwritten mathematical content from these images using OCR and convert

it into LaTeX. (-]

It seems like | cant do more advanced data analysis right now. Please try again later. If you want, you
can provide specific details about the content you'd like converted to LaTeX, and I'll assist

accordingly. Alternatively, you can upload cleariﬂages or provide handwritten text for processing.

C-)

You did not provide the answer. | gave you pdf-file. What you did is
splitting the pages. Where is the corresponding Latex-file?

& You're correct—! haven't yet completed converting the mathematical content from your PDF to a
LaTeX file. Let me ensure the mathematical content is recognized, transcribed into LaTeX format, and
provided as a downloadable file along with its output. | will focus on identifying mathematical text

directly from the images created from the PDF. Let me continue.

It seems like | cant do more advanced data analysis right now. Please try again later. However, | can
help you transcribe or generate LaTeX if you describe the content or provide specifics from the file.

Let me know how you'd like to proceed. -]

g b PO
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BucnoBku npo ¢pynkuiio cepsicy GhatGPT:

[Ipu 3anuTi Ha poO3Mi3HABAHHS MATEMATHYHOTO TEKCTY (PYKOIMCHOTO) 3
pdf-aitny (crBopeHoro mporpamoro Notes+), ChatGPT He mae odikyBaHOTO
pesyabTaty - Latex-daitny nns mepeTBopeHHs Ha ApPYKOBaHMM TeKCT. Bigkyk
CEpBICY - CTBOpEHHS 5 (ailniB jpeg, sKi MoxkHa cTBopuTH 3 pdf-daiury
JOBUTRHUMU OH-TIAWH cepBicaMu JUIsl poOOTU 3 noKkyMeHTaMu. CepBic HE MOXKe
OyTH BUKOPWUCTAHWUW I TPAHCIAIII MaTEeMAaTHYHOTO PYKOIHUCHOTO TEKCTY Yy
JIPYKOBaHHM.

Ha3ssa cepsicy: Mathpix
Jlink Ha cepBic: https://mathpix.com/
ba3oBi xapakTepucTuku cepBicy (IJATHICTH, O00OMeEKEHHSI, NaM’SITh)

YMoBHO Oe3komToBHUN cepBic 3 oOmexeHHsMH (10 cropinok pdf-daiiny,
penaryBaHHs), 32 yMOB peecTpailii.

®ynkuis: Po3mizHaBaHHS PYKOMMCHOTO TEKCTY, CTBOpEHHs koay B Latex
Hucnurutina - matemaTtuka: Teopis (GyHKIH KOMIUIEKCHOTO 3MIHHOTO (JIuiiku
(yHKILII Ta iX 3aCTOCYBaHH).
https://snip.mathpix.com/i.blazhievska/notes/f167287b-f0d7-4b36-9331-
85e206bcdc72/edit

3aBaaHHA J0C/TIIKEeHHS (3 IJIaHY).

Bwminns Al cepBicy po3mnizHatu iHGOpMAIIif0 B pyKOIMCHOMY TeKCTi 3 pdf-
daitny, 3miiicauTH TpaHcsio y Latex-daiin

dakTax Kency. (TEKCTH, CKPUHIIIOTH, MPOMIITH, BIJMIOBIJI CEPBICY, ...)

Cepgic 13 3aBaHTakeHHsAM pdf-daitny (3poGiaenoro B “Notes+” ) 3
pyxomucom npaktuku “Knacudixkariis ocobnusux Touok ®K3. OcHoBHa Teopema
po JUIIKK ™ (6 CTOPIHOK) Ta TEKCTOBUM MPOMIITOM ITPO TPAHCIIAIIO.

Cepsic 13 3aBIaHHSIM BIIOPABCS HESIKICHO: (POPMYIU PO3MiI3HAHO YACTKOBO
abo 30epekeHO0, SIK PUCYHKHU; TEKCT MEPEBEJICHO B JIaTUHMINO, Koja B LateX
sreHepoBaHo g 40% ¢opMaTbHOTO TEKCTy. 3amuc YKpaiHCBKUX OYKB
JaTUHULIEIO POOUTH TEKCT HEUUTAOETIbHUM.
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https://snip.mathpix.com/i.blazhievska/notes/f167287b-f0d7-4b36-9331-85e206bcdc72/edit

Bxin: 3aBantaxkenns pdf-daiiay, MoxkIuBicThL 00paTH NOTPiOHI cTOPiHKH

Source: All Notes PDFs Snips
Start Uploading
Click to upload PDFs, Notes or Images
bor PDF @ Note v

/r

—
Paste or drag & drop a file here

File types supported: PDF, TXT, JPG, PNG, MD

Buxin:

:Z: Snip

Mathpix nmoka3ye 2 BikKHO 3 [BOMa (aitnamu oJHOYacHO - 0OpoOnenuit pdf-gaiin

micist TPAaHCKPUIMIIIT (CIipaBa) Ta 3reHepoBaHuil mo HboMy Latex-daiin (3m1Ba):

M Notes Cancel 1025 — MpakTika-Lé (XapaKTep GCOBANEAX TONOK, MKW, OCHOBHA TEOPEMA NPO MMLIKY) — 07122023 O Saved Bhez coe =
7y [ oseiscten o
pg Anoes ) 3
= Ow ; KAacuﬂlmupA oocbambBnx  wWAK.
B O« o opats Py n
2 MNpakTrka-14 10/12/2024
: Octiofitn Teopema Bpo AuWKU  opscn Co
oo Vasplieat
npon koepisicturi L/.\ 6 prgi lopatia
e o
[ Fofe oo | G i’ﬁs fopara. [ i, 00
E&ﬁ&d “taeka (e ]
=B =
(%'%1 flos crevetie) 9’ fde=0

jrw/:gz« zuimmww EH@ ‘%&’?Xf-k\l

mnd(@gjk CLek Ll

Y A ONRO)

ea m\s{a \P‘(i

i?mofé— £ kg V[JYHQ

g

et o
£ Fpveg ¢ fa e

Bci croBa ykpaiHChKOi MOBOIO TIPOIMCAH] JIATHHHIICIO, 1110 POOUTH TEKCT

HEYUTAOETILHUM.

Yactuna Qopmyn po3mi3HAETbCA SK MPaBUIBHO, Tak 1 3

noMuiakamMu. ['padiuni moOymOBH/TAONMIN PO3MIZHAKOTHCA SIK PUCYHKH, HE

MPOIUCYIOThCS TpadiuanmMu 3acobamu Latex:
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Bhe cOO© 22 B

2o~ fyxb kparfiociin 9z + p(z) J “ 9
2.m < n-=>20-nol-+ oovoproby k =n—m,

e Uownag!: Dz;u‘cd\u‘u Beg c&%/xu?ri Touu teul”
f&‘ﬁ:.“{ha—%_;i:z LA e L L otles %' 7

W(2) = cosz;
W (2) = h(nk) = (~1)F £ 0

e
cuigigrka {w'.z‘» = p(rk) = 05

— Rygrstean oy E:o~< W g ZacoAk e ?)

L - b ol Tuyat @a Vet

= Zp = 0 - ycybta ocotruba toyka
» lograttenn torme Z; = mky, k € Z{00}

B &

-

P —e—>
e A v 21 e

(@) =2(-1)|,_, ==K —ak£0,k+£0

v | )
T—te € e westucs (m=0)(
; pai g gascisua  (4=1)
act )*2))=\Frac{\cos z-1} T
M Notes Cancel  10-25 — MpaKTia-14 (XapaKTep OCOBAMBUAK TONOK, TN, OCHOBHA TeopeMa Npo awuwk) — 07122023 Raz 200 = E
@ Doweoes e R e © e (pesagh s Dyadiu etryprall - (TelaA Sréﬂ)zekﬁ‘dé N
. hion- et yezstion 1ot Feu ool vieaagd B2 e

I 10 ) ( )
it
f(z)-attanit. zeC
w ystetpor y z = 1-1.
arrom \text { i . } 2et Atext 1.} N -
(2)=(241)M2} eM-\Trac{1 Hae1}=(201) M2} \edot (nfty}(-1)H{a} (1) o} 2+ 17 201"
end(array) ; 1 1 1 1 1
=+ |l- st g st — | =
o ) (1) T GrD? PG D BErIE T AED) I
" 1 1 1 AR
beging + —LzH)Zf(zvl)r;,f[ﬁ)( + )
rac(1}(11) frac(1}421 (2¢1) (21)-\frac{1 {81 (241)* (3} frac( ) i
] ~ Teapena mpo Nuwku: & f(2)dz = 2mi- ey = 2mi - (-1/6) = -
) m fract
g1
fght) b=\ Fracte# {1 2) )
ay
© 4 { (
s

3renepoBanuii Latex-daitn pasoMm 3 posmi3HAHUM PYKOTHCHUM (ailiiom
MOXKYTh OyTH pPEJaroBaHi, 3aBaHTaKEHi I IMOAANBIIONO ONpAIIOBAHHSA. IX
noaaya Ha ceppic ChatGPT, nanpukiazn, Moxe 1 CKOpUT'yBaTH MOBHI IIPOOIeMU,
1 KOZOB1 HEIOJIIKH.

OCHOBHHMIA HEMONIK - HEMOXJIHUBICTh PO3Mi3HABATH  KUPHUIIMIIIO.
beskomroBHa Bepcis 103Boise npamtoBatu 3 10 cropinkamu pdf-3aBaHTaXeHb.

3pobsieHo crpoOy MOCTIAUTH BIACTUBOCTI CEPBICY 3 aHIJIOMOBHHUM
pykonucHuM Qaitiom “Maclaurin/Taylor Series: expansions and applications™:
https://snip.mathpix.com/i.blazhievska/notes/2fc34e73-b47b-47b8-add3-
1004d899c9f2/edit

3a BIJACYTHOCTI PHUCYHKIB, HJIsi AHTJIOMOBHUX PYKONHUCHUX PECYPCIB,
MOXIIMBE PO3ITi3HABAHHS TEKCTY 3 HE3HAYHUM peaaryBaHHsAM Latex xoy.
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) 1025 = paxrin

) Caleuluss - Lectur...

& Caloulus-2 - Leetur,

5 1025 — Npairinca....

Calculus-2 - Lecture-18, Practice-18 (Maclaurin and Taylor Series, Expansion, Application) @ ssed 1 oursaze

Maclaur in/Taylor series: expansions, spplications Practice-20

SF0)=\sum{n=B}* {\infty} \Frac{P{(n) WIeft(x_{8H right) Ha! N leftlxox {0} right)*4n}§
- Taylor series expanded by powers $\left(x-x_{8}\right)s : Lexpansion: 8y, \exists
FAUKY N TeTt(x {8Hright), \left|x-x_{6P\right|<RS - infinity-differentisble exists, if:
2 Reminder trends to zero as Sn \rightarrow \inftyS, for ; for

EJ

R{} (x)=\ sum_{ke=ns 1) {\infty} \frac{fA{(x)}\2eft (x_{B)\right)} (k! P\left{x-
{8} \right)* fi}

S\forall x:\left|x-x_{B}\right| \in RS
Remainder 1n Lagrange form S\left\(\begin{array} (1} n(x)=\frac(r*{(re1)}(\xi)}
)Nt (emx_(BIFAGNE)*EnT3 \\ \xt \in\Teftlx {8} xAraght]_(1}+{ne1)!}\end{array
Prignt.$

57 \longnapsto$ decomposition in taylor basis

8

\eft\{1, x=x{0h\left{sx_{8Mright) {2},
\ldots\right\}

\1dots, \left{x-x_{8Hright)*{n},

8
\begin(aligned)

£ \otimes \text { Table of Mactourin series J\left(x_{8}=@\right) \text { : } \\

£ enx)=1axs\ frac{xt (2)) {20 s\ frae (* (3} {314\ 1doter Frac{x* (n}}
{nt)#\Lotem\sum_{n=1)*{\infty} \frac(xr{n}}at}, x \in \mathob(R} \\

& \Sin xexe\fractx (3 H3! B Trac{c (SHHS! B\ dotsefracd (+1) {2} x*42 n=1}H(2 n=
Y139\ 100ts=\sum_{n=1} {\infry}(=1)*{n} x42 n=1} \fracd(2 n=1)!}(H0x \in \mathbb{R)
\end{aligned}

88

85

\begin{aligned}

& \text { by domachen }(1ex)*{\alpha}=1+\Frac{\alphal{1!} x+\Frac{\alpha{\alpha-1)}2!}
XM2)#\1dotsr\Frac{\alpha(\alpha-1) \cdots \edat(\slpha-ns1)}H{n!}

XM} Ldote=\eun_{n=)* {\infty} \binom{\alpha} {n} x*{n}, |x|<1 \\

& \binon{\alpha}{n}=\sum_{k=1}*{n} \Frac{\alpha-k+1}{k}=\frae(\alpha(\alpha-1)*(2)
\ldsts(\alpha-n#1)}{n!} \text { - generalized binomial ccefficient ) \\

£ \alphaz-1\left(\begin{array}{1}

\frac(1}{1x)=toxec (2)-x (311 Idots (-x) *{nd+\ Ldots=\sum_{n=8)* (\inftyd(=1) b x*4n), [x]
<

\frac{1 H1-xb=texec {2} 4x* {33\ 1dotsex{n}e\1dots=\sum_{n=8}* (\infty} x*{n} \uad, Ix|<1

\end{arrayhright
\end{aligned}
55
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Maclaurin/Taylor series: expansions, applications Practice-20
) o 2285} (0 — )" - Taylor series expanded by powers (& — @) < Lexpansion: y, 3 ®) (xq), [« —wg| < -
infinity-differentiable exists, if: 2 Reminder trends to zero asn — o9, for; for

Pl ( n) B

Ry(z) = E = =)
Ve il zlc R
- o

tm(z) = L0 @ - 2™

€ feoall™
f —> decompasition in taylor basis:

Remainder in Lagrange form

{1,;:zn.(rn)’,...,(z—mﬁ)"..

@ Table of Mactourin series (o = 0) :
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B 10-25 = Mpaxrmca-...

B Caleulus-2 = Lectur...
B Caleulus-2 - Lectur.

3 1025 — Npasrsar...

Allfles +

B 1025 paxmmsa-..

Calculus-2 - Lecture-18, Practice-18 (Maclaurin and Taylor Series, Expansit

. Application) @ seved 1 ous 350

Ansmer : ST(x)=\sun_{n=0}* (\infty} 24 (n}\leFtl(~1)*(n}+2*{n}iright] x*{n}.
\frac{1H{4} ; \frac{1H4)\right)s.

X \n\left(- o~

\begin{aligned)

& \text ( (e} ) flx)=er ({202 x}, x{€}=1 \lgngrightarren x-x_{}=x-1 \\

& \left £ (x)mer {xr {2} -2 x)mer {1 lafe(xh {2)-2 xe1\right)-1pmer{(x-1)*{2}-1}=e*{-1) \gdog
e {(x-1)A (2}}=\Teft\Jyect\, \beginlarrayh1}

\text { Table: ) \\

ez \sun (=1} (\dnfty} \fracdz (n}Mnt),
2=(x-1)7 2}

\enddarrayhright.iright] \\

& =er-1) \gdot \sun_{n=2b{\infty} \Fracd\leftl(x-1) {2 right 1 {nkHnt b=t -1} \gdot
Nsun4n=8b CIDLEY} \racf(x=142 nIHnth, X Vi \psUbR(R}

\end{aligned}

55

2 \in \maghbR(R) \\

Answer: SF(x)=er =TI 1eft[18\Frac] (x-1) {2H11 M\ Frac{(x-1)H{4) {21 b Tdotss\ Fraci(x-
1)°42 npH{n! e\ 1dots\right], x \in \mathbb{R}S

\begin{alignedy

& text { tar o ) f{x)=4 \sin A{2} x=4 \gdot \frac{i-\cos 2 xH{2}=2(1-\cos 2 x)=2-2 \cos
Mleft[2\1eft(x-x_{8}+x_(BH.right)\ right
& =22 \cos \left[2\left(x-\frac{\pi}{4}H\Frac{\pi}{4\right) \right]=2-2 \cos
\left[2\left(x-\frac(\pi}{4}\right)+\frac{\pi {2} right]=

\end{aligned}

8

s
\beg)n (aligned)

=8} (\nfaY}(-1)* 0} \gdat \frac{\left[2\left (x-\fracin)
M O0fEy 1) n} \ggop \frac{ze(2
2 (2 nu»-mnu(x,\mcumm\n.,m)-p a1}, x \in \nathbb{R}

\enddaligned)

ss

Bnswer ¢ $7(x)y=2o\oun. (n<Bb{\iNTIy} (-1} {nb \edot \Frac{z(2 nezhH(2 ne1) Nee(e-
Mrac{1H4 N right)*{2 n+1}8
differentiation Sf(x)=\frac{a}{(3+x)*{2}},
gernen

sekis

&

*.AB}=-1 \longrightarrow x-x_{8}=x+1§ of

Ao e AU Taf s a0 Lo Frme JAU et hae SV e aht RN £ o JALE

Taylor Series, & Application) @ sausd 14 hours 250
s -
Ansmer: ST(x)=\frac{4}{(3+x)*{2b}=\sum_{n=1}*{\infty}(-1)*{n-1} \cdot \frac{n}{2*{n-1}}

(x41)40=1}, \fraci-3exe1 b \in(-3
Siotiness Power series (Maclowrin/ Taylor series)

- nusbers;
spproxisated evalustion of definite megrm
[1(httes://cdn. methoix
height=2328u1dth=19954t0n_left_y= zemwp_lm x=696) approximated solution of Cauchy
problen up to term S\left(x-x {Ohright)*{n}S.
Sirightarrows Problen 2 : Evaluate approximately nusber S\frac{\pi}{4)$ with accuracy
tL1(https://cdn mat 1238, 1002
height=2238usdth=13768t0p_left_y=2511810p left x=87)

Maclaurin serif for
{n=0}*{x) \sum_{
s

$f(x)=\operatornane{arctg} x=\int_{€}*{x} \frac{d tH{1+1*{2}} \int
Ainfty) (-1)MR) 42 n} d t=§

=\left.\sum_{n=8)*{\inftyH(-1)*{n} \edot \frac(t*{2 n+1}}2 nel}\right]|_{0}
. STy} (-1)Mn) \rac{er (2 ne1})(2 nel)ex-\fracier (3)H{3) o\ frac(xr{5})
[ \fracix {7} {7} 1dotse(-1)*{n) \frac(x*{2 ne1}}{2 me1}#11x| \legslant 1

At endpoints Sx= \pn 15, the series converges conditionally.

58

\begin{aligat}

& £(1)=\operatornane{arctg) 1=\frac{\pi}{a)=\left \sun_{n=8}* (\infty}(-1)"{n) \
A1)}2 neT P Fight|_{x=1)=\sum_{n=8)*{\infty) \frac{(~1)A{n}H2 ne1)= \\

& =1-\frac{1Ha)e\frac{1}{S)-\frac(1 {7} \frac(1 {8} -\ frac{1H11}+\frac{1}{13}-\frac{1}
{15)#\1dotss\ frac{(~1)*{n+1}}{2 n+1)+\1dots \text { alternative } \quad \text {
numerscal series } \\

& \text { Number } \pi=é \sum_{n=0}*{\infty} \Frac{(-1)*{n}H2 m1} \text { - pure value
TN

& \text { transcendental } \\

z

i

acixe (2

\longrightarrow \1nfty \text { nusber of national fractions ) \\
\in \mathbb(R) \backslash \mathbb{Q)

\end{align*}
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2-5)"

(@nr 1!

=2+2'i(*l)"- z+Z( e zn+1)1( %)h“,rsll
=

Answer s f(2) =2+ (1) - Ay (e — 1)
differentiation f(z) = 7y, 0 = ~1 —» & = @ = = + 1 of germen

sakis

4 4 4 4 1

D ey GrE DR GG musay (s )

of it

taking derivative

1y 1 1 1y e\
(o) w0 =*(§,‘*“ ) -
=—(l-z+2-F+at— +(—1)"z"+,‘)':—(l—;’+(:’)'—(z3)'+,,(—1.)"(z“)’+
(-1+2:- 827 +42° . (L. (-)"ne" +..) =1 - 22+ 322 — 42° + (1™,

Zn-1
=3 (1) n ] <1 (-1
G

8xe coo = EB
Answer: f(z) = iy = Lot ()" gr(@ + )" 2655 b

® Power serles (Maclowrin/ Taylor series)
L approximation of transcendental numbers;
approximated evaluation of definite ntegrals

Wdﬁn %nugu‘“d%N dtdﬂw b M (n clemen

. e 1

n
approximated soluionot Caud'y pmblem uptoterm (z — z‘,)
-4 Problem 2 : Evaluate anuro)umalely number 5 with accuraw

ﬂ?mum“ € = oo 23_':6?43
&Dlo

Maclaurin serif for: f(z) =

aretgz = [ 1 [ Nalo(-1)"endt =

1 i1 TR S
_ 1) 1) =2-Z 42 _2 -1 1
Z()2n+l Z()Zn+1¢3+5 7 et g *"'
Atendpoints z = 1, the series converges conditionally.
P
f“)_mlgl_i_;( e _gh 1
s o A 1 1 (=™ y i i
Tt T3 It t aaay - elternative  numerical series
—a
Numbun—dg e - pure value
transcendental
— 0o number of national fractions
€R\Q
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BucHoBku npo pynkuiro cepsicy Mathpix:

[Ipu 3anuTi Ha po3Mi3HABAHHA MAaTEeMaTUYHOTO TEKCTY (PYKOIMHUCHOTO) 3
pdf-aiiny (cTBOpeHoro mporpamoro Notest), Biaryk Mathpix 3alexuTh BiJ
MOBU OpPHUTIHAJIBHOTO TEKCTYy Ta HasSBHOCTI rpadiuyHuxX 300paxeHnb. s
AHTJIOMOBHUX PYKOIMCHUX TEKCTIB 0e3 rpadiku, cepBiC € TapHUM CTapTOM IS
JipKiTamzaiii Ta cTBopeHHs Latex-pecypcy 3 BHKOpHCTaHHSAM 1HIHMX Al
CEPBICIB IS KOPEKIIiil.

JIns yKpaiHOMOBHUX TEKCTIB, CTBOpeHI cepBicom Latex-¢aiinum He €
yuTabeIbHUM Yepe3 3anuc Jatuauiero. CepBic He MOKe OyTH BUKOPUCTAHUH JTs
TpaHCISALII ~ MaTeMaTUYHOrO0  YKPaiHOMOBHOTO  PYKOIUCHOTO  TEKCTY Y
JIPYKOBAHUM.

BucnoBku: Jlocmimxeno 2 ceppicu s cTBopeHHs Latex-komy st
PYKOIIMCHOTO MaTeMaTH4yHOTO (aiay. be3komToBH1 Bepciii cepBiCiB HE AalOTh
JIOCTaTHbO PECYPCIB ISl IKICHOTO po3B’si3aHHs 3aBaaHHsA. ChatGPT 13 3aBnanHsam
HE BIIOPABCSA B TIOBHOMY 00CsI31, € HE3aCTOCOBHUM JIJIs1 TakuX 3anuTiB. Mathpix
3QJIEKUTH B1JI MOBH OPUTTHAJIBLHOIO TEKCTY Ta HAIBHOCTI rpadiyHUX 300pakeHb.
JI71s1 aHTJIOMOBHHMX PYKOTMCHUX TEKCTIB 0e3 rpadiku, CEpBIC € TApHUM CTapTOM
JUISL I1JKITami3anii Ta cTBopeHHs Latex-pecypcy 3 BUKOpUCTaHHSAM 1HIIMX Al
CEPBICIB JJIs1 KOPEKIIiil.
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1.4. T'enepanisi TecTOBHX 3alMTaHb “mnpaBaa/HenpanBaa” 3 MaTeMATHKH,
Kopekisi 0ariB y popmyrax/komax

Ha3zsa cepgicy: ChatGPT
Jlink Ha cepBic: https://chatgpt.com/
Bba3oBi xapakTepucTuKHu cepBicy (ILIATHICTb, 00MeKEHHS, 1AM’ ATh)

YMOBHO O€3KOIITOBHUM CEPBIC 3 ICHHUMHU OOMEKEHHSIMHU, 32 YMOB peecTpariii.

Jucuumuiina — MareMmartuka: Teopis (QYHKIIA KOMIUIEKCHOI  3MiHHOT
(audepeHIioBHICTh (DYHKITIH)
https://chatgpt.com/c/673f7f3c-ab80-8004-b880-515df6254a05

Bxina:

ChatGPT Mam'aTs 3anoBHeHa @ &, Mowmpwntn @‘\
Hanwcaty Tectosi 3aBaatHa y Gopmari TBepkeHHs - npaspa/
HeNpaB/a WOAO aHANITUUHIX DYHKLIIA GYHKLIA KOMNAEKCHOT 3MIHHOT.

Bukopucratv ymoBy Kowwi-piMata, 03HaueHHs AudepeHUinoBHOCTI
dyHKLl B TOuLli Ta 061aCTi, OCHOBHI e1eMeHTapHi GyHKuii

Buxin:

@ Ock Nnpvknag TecToOBMX 3aBAaHb y dopmari "MNpaega/Henpagaa” wWoao aHaniTmuHmx GyHKLIR

KOMMAEKCHOT 3MIHHOT:

1. TeepaxenHa: AkwWo dyHKLIA f{z} € AndepeHUiAOBHOK B TOULI Zj, TO BOHA 0BOB'A3KOBO
33 0BONBHAE YMOBW Kowi-PiMaHa B LA Touwi.

Bignosiab: MNpaeaa.

2. Teepmxkenns: Ana dyrkuii f(z) = u(z,y) + iv(z, y) BukoHaHHa ymoE Kowi-PimaHa
rapaHTye il AndepeHuiRoBHICTE ¥ TOULL
Bianosiab: Henpaeaa (NOTpiGHa TakoX HENepepBHICTb YACTMHHWX NOXIAHWMK Uz, Uy, Uz, Vy).

3. Teepaxenua: Ao dyHKLIA f{z} € aHaNiTWUHO B 06nacTi (G, TO BOHa Mag HECKIHUEHHY
KINBKICTb MOXIAHKMX ¥ WA obnacti.
Bignosiab: [Npasaa.

4. TeepaxeHHA: DyHKUIA f{z} = Z € AvdepeHUIR0BHO BCOAW B KOMIMAEKCHIA NAOLLWHI.
Bignosiab: Henpaeaa.

5. Teepaxenua: Akwwo dyHkLIA f{z} € FapPMOHIUHON B 0BNacTi, TO BOHa 0BOB AZKOBO €
AHANITUUHOK B LK oBnacTi.
Bianosiab: Henpaeaa (BoHa NOBWHHA BYTW NpeacTaBneHa Y BUIAAAI AIRCHOT YacTWHK

aHANITUUHOT DYHKLIT).

6. TeepmkerHa: Oykuia f(z) = e € aHanTMUHO Y BCIA KOMMISKCHIFA MAOLLMHI.

Bignosiab: MNpaeaa.

7. Teepmxkenns: Akwo dyHkuia f(z) = 2", e n — uine goaatHe uncno, 1o f(z) € aHaniTMuHoO
Y BCIA KOMNAEKCHIA NAOLLWHI.
Bignosiab: [Npasaa.

8. TeepaxenHs: Akwo dyHkuia f(z) € aHanitnunoto B obnacti G, To it noxiaHa f(z) Takox €

21


https://chatgpt.com/
https://chatgpt.com/c/673f7f3c-ab80-8004-b880-515df6254a05

3aBaaHHA JOCJTIIKeHHS (3 IJIaHY).

Bwminna Al cepBicy reHepyBaTH TECTOBI 3alUTaHHsS “‘TipaBaa/Hemnpanaa’
JUIs HABYAJIbHUX MaTepialliB 3 MaTEMaTUKHU

dakTax Keicy. (TeKCTH, CKPUHIIIOTH, IPOMIITH, BIJMOBIA1 CEpPBIcy, ...)

Cepgic 3a JIOTIOMOT 010 TEKCTOBOTO MIPOMIITY:

Hanucamu  mecmosi  3a60amnsa y  opmami  meepodcenHs -
npasoa/nenpasda wooo AHALIMUYHUX QYHKYIU (DYHKYIN KOMNIEKCHOI 3MIHHOL.
Buxopucmamu ymosu Kowi-Pimana, o3nauenns ougepenyitiognocmi (hyHkyii 6
mouyi ma obaacmi, OCHOBHI eleMeHMAapHi QYHKYII.

3re’HepoBaHi TECTORBI 3aBJaHHS 3 TEMU BiANOBIAIOTH 3aMUTY, ajie HE BC1 €
CTPOTMMHU MAaTeMaTH4YHO (HaBOASTHCS (PyHKIIIT O€3 iX monepeaHboro 03HayeHHs,
HETMOBHI TBEp/KEHHs). [IpM HE3HAUHMX KOPEKTypax MOXKYTh OyTH B3sTI 3a
YaCTUHY MUTaHb TECTY.

@M A1 JanvonTna W

EnemeHTapHi GyHKLIT

9. TeepaxeHHa: DyHKUIA f(z) = 2™, Ae m — Uine YMcno, € aHaNiTUUHOK B KOMIMIEKCHINA
MAOLWHI, 38 BUHATKOM Toukk z = (), akwo n << 0.

Bignosigpk: Npaeaa.

10. Teepaxkenus: OyHkuia f(z) = In(z) € aHaniTMUHO ¥ BCIF KOMMIEKCHIA NAOLLMHI.

Bignosiab: Henpaeaa (B0Ha aHaniTMUHa nuLle B 0BAACTI, A& BU3HAUEHWA norapudm).

11. TeepaxkeHns: OyHkuia f(z) = e* Mae ckpisb HENEPEPEHI NOXiAHI B KOMIMAEKCHIA NAOLLMHI.
Bignosiae: Npaeaa.

12. TeepmxeHHsa: [na 6yap-akoi Touky z 7 () dyHKwia f(z) = l € aHanTMUHOH.
Bianosiaw: MNpasaa.

13. Teepmxenua: Oynkuia f(z) = cos(z) + isin(z) € aHaniTuHom.

Bianosiap: MNpaeaa.

14. Teepauenns: Oynkyia f(z) = Z° € aHaNTUUHOKW.

Bianosiab: Henpasaa.

15. Teepaxenns: Oyukuia f(z) = |z|2 € ananitnunoro.

Bingnosiab: Henpasaa.

16. Teepaxenta: DyHkuia f(2) = tan(z) € aHaNTUUHOK BCHOAW, OKPIM TOYOK Z = § + N, N €

Bianosiaw: MNpasaa.

17. Teeppxenus: MoxigHa oyHkuil f(2) = sin(z) gopiextoe cos(z).

Bianosiap: MNpasaa.

18. Teeppkenua: OyHkuia fz) = ﬁ € aHaNTUUHOK B KOXHIA TOUL KOMMAEKCHOT MADLLMHK.

Bianosiab: Henpasaa (noTpibHo BUKAOUI |, D61aCTb PO3ranyeHHs).

[Ipu noganeioMy a1ano3i, KUIbKICTh MUTaHb, OJLI 110 KaTEropisx, pIBEHb
CKJIQJTHOCT1 KOTPOJIOIOTHCS KOPUCTYBaueM ILISXOM BIIMOBIAHMX 3alUTIB Ta
KOPEKTyp. AIMpiopi, aBTOMaTUYHHUI pIBEHb 3aBAaHb 3 MAaTEMaTUKHU - CIAOKHUU.
Henonik - mpu BBeAEHHI NPAaBOK IyOJIIOETHCS BCS KATEropis 3 KOPEKIEI
BIIIOBITHOTO IUTAHHS.
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BnacTMBOCTI aHANITUHYHWUX QYHKLIH

19.

20.

21.

22,

23.

24.

25.

26.

27.

Teepaxkenns: Akwo dyHkuia f(z) aHaniTMuHa, TO BOHa € OAHOZHAUHOH.
Bianosiab: NMpasaa.

Teepaxenns: Akwo ¢yHeuia f(z) ananitmuna B obnacti G, To i iHTerpan y3406x ByAb-AKOTO
3aMKHEHOTO KOHTYPY B (7 AOPIBHIOE HYNHD.

Bignosigb: MNpasaa.

Teepaxenna: Akwo f(z) aHanitnuna, To f'(2) Moxe ByTv pospUBHOH.
Bianoeiab: Henpaega.

TeepaxenHua: AkWo dyHKLUIA f{z} aHanTMUHa, TO T NOXiAHa TAaKoX aHaniTMUHa.

Bignosigb: MNpasaa.

Teepaxenna: Mogyb aHaniTMUHOT dyHKUIT f{ 2) 3aBXaM € rapMOHIUHOK dyHKLEH.
Bignoeigk: Henpaeaa.

TeepaxkeHHa: Akwo dyHrUia f(z) aHaniTMUHa, TO BOHa MOXE MaTW i30ABOBAaHI 0COBAWBOCTI.
Bignosiab: MNpasaa.

Teepaxenna: Oyrkuia f(z) € aHaNITUUHO, AKLLO BOHA HEMEPEPEHE | M3E CKIHUEHHE UMD
NOXIZHMXK Y KOXHIA TouLl.

Bignosigbk: Henpaeaa.

TeepAXeHHA: AHaNITMUHA dYHKLIA MOXe BYTH OBMEXEHOH | HECKIHUEHHO AMdepeHUIROBHOK Y
BCIA KOMMNASKCHIA NAOLLWHI.

Bignosiab: MNpaeaa (Le TBepaxeHHA Npo Teopemy fliyeinns).

Teepaxenns: Akwo f(z) € ananimmunon i | f(z)| = C, se C — konctanTa, 1o f(z) mae Byt
CTanow QYHKLIERD.

N
Bignosigk: MNpaeaa.

Jopai Binblue TBEPAXKEHHSA, AKI CTOCYHTLCA 03HAYEHb

@ Ocbk A0AaTKOBI TEEPAXEHHSA, AKI CTOCYHOTECA O3HaYeHb aHANITMUHKMY OYHKUIA, andepeHUiROBHOCTI B

TouLi Ta oBnacTi, @ Takox YyMoBW Kowi-Pimana:

O3HaueHHA AudepeHLiMOBHOCTI Ta aHaNITUMHOCTI

1. TeepaxeHHAa: DyHKLIA f{z} Ha3MBAETLCA AMPEPeHUIROBHOD B TOULL Zp, AKLLO ICHYE KiHUeEe |
CKIHYUEHHe BIAHOLWIEHHA
Flz)=flz)

f'(z0) = lim,_,,, ===,

Bianosiab: [Npasaa.

2. TeeppeHHa: DyHKLIA f{z} Ha3MBAETLCA @HANITUYHO B 0BAACTI, AKLWLO BOHA AWdepeHLiRoBHa
B KOXHIA TOUUi Wiel obnacTi.
Bignosiaw: MNpaeaa.

3. TeepmkenHsa: Akwo dyHkuia f(z) € HENepepEHOH, TO BOHA GETOMATUUHO €
AndepeHUIROBHO.
Bignosiaw: Henpaeaa.

4. TeeparkeHHA: AHaniTWUHA GYHKUIA 3aBXAK € AMdepeHUIR0BHOK HeoBMeXeHY KiNbKICTe pasie y

CBOIW 0BNacTi BU3HaYEHHA.

Bianosiab: MNpasaa.

5. TeeppskeHHA: DYHKLIA HA3WBAETHCA TONOMOPPHON, AKLWLO BOHA € aHaNITWUHOW B 0BNacTI.
Bignosiaw: MNpaeaa. 5
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Hanuww we wock trny:
IpaHvua dyHkUiT © Big 3eT NpPW NPAMYBaHHI 40 HYNA B3A0BX BICI 0X
nae 1

@ Ocb KinbKa NOAIBHWK TBEPAXKEHD I3 aKLEHTOM Ha rpaHuL, BAACTMBOCTI OYHKUIA KOMMNNEKCHOT

3MIHHOT Ta X NOBEAIHKY B PIZHUX CUTYaLLiax:

1. TeepaxeHHa: FpaHvua dyHkuii f(z) = f npw z — 0 He icHye.
Bianoeiab: MNMpaeaa.

2. Teepaxkenus: Akwo byHkwia f(z) Mae pisHi rpaHvL B3AOBX Pi3HWX TPAEKTOPIN A0 TOUKM Zp, TO
rpaHnuA @YHKUIT B Wil ToOULl HE ICHYE.
Bianosiab: [Npasaa.

3. TeepaxeHHAa: [paHmMua QYHKLIT f{z) = l npu z — () B30EX AIACHOT OCi AOPIBHHDE
HeCKIHUEHHOCTI.
Bianoeiab: Henpaeaa (rpaHuua He icHyE).

4. TeepmxenHs: Akwo f(z) = Z, 1o rpanvua f(z) npw 2 — 0 B380EX AilicHOT oci gopiettoe (.
Bianoeiab: MNMpaeaa.

5. Teepaenns: Mpanmua dymkuii f(z) = g npw 2z — i gopistioe i = %

Bianosiab: NMpasaa. L

Bignosini cepBicy HE CTUKAIOTHCSA 3 0OMEKEHHSIMHU O€3KOIITOBHOI BEpCii.
[lepeBipka skocti 3pobsniennx 12 nutans B Tecti 3 Moodle - mpu copy-paste
MUTAHHS PO3MI3HAIOTHCSA KOPEKTHO Ta BimoBimaroThes He 100% KOpeKTHO.

©®  Ananis TBepaKeHs:

1. ©yukuia f(z) = |z| Re(z) € HenepepeHoto, ane He AndepeHLiiOBaHOO B XKOAHIA TOUL.
BipHo.
DYHKLIA |Z| 381eXUTb BI4 T Ta i AK \/:cz + yg, W0 pobKTh i 3aneXHo Bl 0BOX KOOPAWHAT, |
BOHa He 3a40BOAbHAE yMOBK Kowi-PimaHa.

2. Tpagientw Vu(z,y) ta Vo(z, y) ana ananitnunoi dynxuii f(z2) = u(z, y) + iv(z, y)
060B A3KOBO OPTOroHaNbHi OAWH A0 OAHOTO.
BipHo.
Ana aHaniTMUHOT OYHKEUIT BMKOHYIOTECA YMOBW Kowi-PiMaHa, 3 AKWX BUNAMEAE, LLO FPagieHTK
u(x, y) 1a v(x, y) OpTOrOHANLHI.

3. [eiui HenepepeBHO-AWdepeHUiioBHa dyHKUiA & = u(T, ) HA3MBAETLCA TAPMOHIUHOID, AKLLO

. fo
BOHa 33/J0BONLHAE PiBHAHHA Nlannaca Au = g:_',‘ - gy” = 0.

BipHo.
Lle cTaHfapTHe BU3HAUEHHA rapMoHIUHOT dyHKLLL
4. Tpagientn Vu(x,y) ta Vu(z, y) ana dyukuii f(z) = u(z,y) + iv(z, y) obos'askoso
OpPTOroHanbHi OAWH A0 OAHOrO.
BipHo.

Lle Te x came TBEpAXEHHS, WO | B NYHKT 2.

5. Axwo dyHKuUiA f(z) 3af0B0/IbHAE YMOBKW Kowi-PimaHa, To BoHa 060B'A3KOBO € aHaNiTUUHOHD.
HesipHo.

Ana aHaniTMUHOCTI GYHKUIT TakoX NOTPISHa HENEPEePBHICTL YaCTKOBMX NOXIAHMK.
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6. TpaHuua dyHkuii f(z) = cos % npu z — () B3A0BX AiACHOT OCi He icHYE.

BipHo.
1

Mpwu z — 0 apryMeHT = KOAMBAETBCA MK — 00 | 00, TOMY TPaHMLLA HE ICHYE.

7. fAkwo dyHkuia f(z) Mae pizHi rpaHUL B3AOBX PiSHWX TPAEKTOPIK A0 TOUKM ), TO FPaHULA

GYHEUIT B LM TOuui He icHyE.
BipHo.
Lle ctangapTHe BM3HAYeHHA rpaHuul QyHKUIT

8. TpaHwvua dyHKuii f(z) = co0s i npw z — () B3goBX AiRCHOT OCi AOPIBHIOE HECKIHUEHHOCTI.
HesipHo.
lpaHuuA B3arani He iCHyE yepes ocumnauji.

9. ®yHkuia f(z) € aHaniTuHOO Togj i TiNbKKM TOA), KoM Ti AicHa yacThHa 1 (T, ) Ta yaBHa
uacTuHa v(x, 1) € rapMOHiUHUMK bYHKLiAMM, NOB'A3aHUMK yMoBamu Kowi-PimaHa.
BipHo.

Lle BUNAMBaE 3 BAACTUBOCTEW aHAMNITMUHWK QYHKLLIA.
10. Akwo dyHkuia f(z) Mae piBHi rpaHUL B3AOBX Pi3HWX TPAEKTOPIRA 40 TOUKK 2y, TO rPaHMLLA
GYHKUIT B LA TOYLi He icHYE.
HesipHo.
AKLLO rpaHnL PIBHI, TO TPaHKULA ICHYE.
11. HenepepeHo-audeperuiiiosHa byHkuia 1w = wu(x, 1) HA3WBAETHCA rAPMOHIUHOD, AKLLO iT
rpafieHT AOPIBHIOE HYMHO.
HesipHo.
lapMOHIYHICTL O3HaUYaE BMKOHaHHA pIBHAHHA flannaca, a He HyNbOBWIA rpaieHT.
12. ®yukuin f(2) = |z| Re(z) € HenepepeHoto Ta AndepeHLiioBaHoto.
HegipHo.

OyHKUiA |z| He € AndepeHUiioBaHOm0. <

B nyHkTi 4 dyHKLIA He 0B0B'A3K0BO aHaniTMuHa

@  Bw abconoTHo npagi, skwo dyHkuia f(z) = u(x, y) + iv(x, ¥) He € aHaniTMUHOM, TO YMOBM
Kowi-PiMaHa He 060B'A3K0BO BUKOHYHTHCA, | rpadienTv Vu(z, v) Ta Vo (z, y) MoxyTs 6ymn

HEOPTOroHaNbHUMMK. Lie 03HaYaE, WO NYHKT 4 € HEBIPHUM, AKWLO BIACYTHA YMOBa aHaNITUUHOCTI
DYHKUT

OHOB/IEHUI CMUCOK BipHUX TBEPAXKEHb:

o 1

* 2 (33 yMOBW aHaNITMUHOCTI QYHKLUIT)

« 3

« 6

o 7

« 9

Oxpemi nutanHs po3B’s3ytoTbest HeBipHO ChatGPT - 1 cepBic moTpiOHO
BUUTH IS TPABWJIBHOTO PpO3B’A3aHHS 3aBHaHHS. AJITOPUTM MOTPiOHO
IPOIKUCYBATU JPYKOBAHUM TEKCTOM:
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HANpRAMHA
noxigHa dyHELT flz)=x
npw 26ikHocT go Toska z0=0

EzqoEs YREHOT ol OF gopiedse -1;

[} Bawa 230343 CTOCYETECA HAMPAMHO! NOXIGHO! GNA EyHELIT KOMNASKCOHO! SMIHHOT, 452
flz)=F =2 dy (dez=ax @ iy — HOMITSKCHA SMIHHA).
HeofxigHo SHAFTH HANPRMHEY MOKLAHY ANR WIET DyHKWT NpW S6KHOCTI 40 TOHKK ) 0 BzgoE
yaenoi oci OF .
Poze'Az0K:
1. EyHiEyia f.:::l T B KOMMASKCHIA ©OpMi BUrAALSE Tak:
fiz)= flz viy) =z dy.
2. Arwo mu pyxasmock ezgoex yeewoi od (Y 1o x = 0,1z = 1y Tofito mw pozrasgasmo

dyHELIH

Fliy) .

3. Tenep zHaiiaemo noxigHy dyHeyii (=) = = 2a vanprmkon esgosx o Y. ek ueoro
CHODWCTAEMOCE EMIHS4EHHAYM HANPRMHOT NoXigHOE

d . o . .

—fliy)=—1 = I.

/0w =5 (i)

Omke, HaNpAMHa noxigHa dysKwii fl:.::ll Z npw zhixkHocTi go Toukw zo — () B3goB™ yREHGI Oci
(Y popieHwe -1 (0CKiNexd € KOMMASKCHOK QAMHWMLERD, T MOLYAL A0PIEHIE 1, 3 HENPAMOK
EM3IH343E IHIK).

P oy P o

IIpu Habopi ¢opmyn y tectax Moodle, 30kpema, B TUTaHHAX -
EMBEDDED ANSWERS, MULTICHOICE, mo>xHa 3anmMTaTi KOO CHUMBOJIIB B

Latex, html-dpopmari, Ta momryk 6ariB y Bike HanucaHoMy (PparMeHTi TEKCTY.

What is wrong here with code

@  The LaTeX code you provided seems to have an error in the notation for the Laplace operator {Au).
Specifically:
(P Konitwsa kog

\Delta u=\dfrac{\partial®2 u}{\partial*x*2}+\dfrac{\partial~2 u}{\partial x"2}=0

Issues:
1. \dfrac{\partial~2 u}{\partial~x"2}:

* \partial®x*2 is invalid syntax. The correct format for the partial derivative is
\frac{\partial®2 u}{\partial x*2}.
2. Duplicate term:
s The second term in the sum is the same as the first: \dfrac{\partial*2 u}{\partial x*2}.

It should instead represent the second partial derivative with respect to
\frac{\partial*2 u}{\partial y*2}.

Corrected Code:

latex [5] Koniosaru kog

\Delta u = \frac{\partial”2 u}{\partial x*2} + \frac{\partial”*2 u}{\partial y*2} = @
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BucnoBku npo keiic Ta pynkuiro cepsicy GhatGPT.

Y  Bumamky — reHepauii = TECTOBUX  MAaT€MaTUYHUX  3aBJaHb
“npaBaa/nenpasaa’ 3 TOK3 oTpumaHo TBEpAXKEHHS, IO BIANOBIJAIOTH 3AMUTY.
Marepian noTpeOye MaTeMaTHYHOI CTPOTOCTI Ta MEPEBIPKU SKOCTI, MICIS
aganTaiii - € 3actocoBHuM g0 HauaHHsA. ChatGPT e pecypcom, 110
HOKpallly €/TIPUCKOPIOE poOOTY BHKJIa/Jaya MO CTBOPEHHIO TECTOBUX 3ajlad Mpu
JTUCTaHIITHOMY HaBYaHHI.

ChatGPT no3Bossie kopuryBaTu moMuwiku B koxax Latex, html, ... npwu
poboTi, Hanpukiaa, B Tectax Ha tmiaTdopmi Moodle. [loTpiOHuii moOKpoBHUit
IHCTPYKTaX [UIsl TeHepalii 3aBlaHb, py4yHE KaliOpyBaHHS CKJIQJHOCTI Ta
nepeBipKa MPaBUIIbHOCTI BIJTYKIB.
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1.5. CtBopenHsi aHoTauii HaykoBHX TeKcTiB (pdf-daiiim), pe3rome npodisro
HAYKOBI, ePeKJIaJ/aJanTalisi TEKCTY aHIJIIHCbKOI MOBOIO.

Ha3zsa cepsicy: ChatGPT

Jlink Ha cepBic: https://chatgpt.com/

ba3oBi xapakrtepucTHKH cepBicy (IUIaTHICTb, OOMEKEHHSI, IAaM AITh)
YMOBHO G€3KOIITOBHUI CEPBIC 3 IEHHUMHU OOMEKEHHSIMHU, 32 YMOB PeeCTpallii.

Hucnurutina - Marematuka: CTBOpEHHS PEKOMEHAAI[IHHOTO JINCTa MaTEMATUKY
https://chatgpt.com/c/672f213e-49e8-8004-b68b-d484cc7127h9

.
Bxina:
.
ChatGPT Raw'sms sanosmena @ & nownpurn (€Y
9 CV-iryna Blazhiievska_06-11-2024.pdf
Please, Write a short summary on SV of Iryna Blazhiievska. 6-10
sentances
.
Buxin:
.
@ Iryna Blazhiievska is an accomplished researcher and educator specializing in stochastic processes,

statistical inference, and e-learning. She currently holds a postdoctoral position at Universitat
Pompeu Fabra in Barcelona and serves as an Associate Professor at the National Technical University
of Ukraine (NTUU) “lIgor Sikorsky Kyiv Polytechnic Institute.” Dr. Blazhiievska earned her PhD in
Physics and Mathematics from NTUU, focusing on probability theory and mathematical statistics,
particularly on cumulant methods for estimating response functions in linear systems

CV-Iryna Blazhiievska_0

Her academic contributions include eight articles published in journals indexed by the Journal
Citation Reports (JCR), with a current h-index of 3. She has developed over 14 e-learning courses and
numerous educational videos, enhancing mathematics education with interactive and multimedia
rich resources. Alongside teaching, she is actively engaged in research projects related to stochastic
analysis and has participated in multiple international conferences (CV-Iryna zhiievsk

3aBaaHHA JOC/TIIKEeHHS (3 IJIAHY).

Bwminns Al cepBicy renepyBatu aHoTallio Tekcty (pdf-gaiinum), KopekTHO
iHTeprpeTyBaTu MNpoQeciiiHuil TeKCT (HayKOBE pe3ioMe), 3AIMCHUTH KOPEKIIil
TEKCTY aHTJIIHCHKOI0 MOBOIO

dakTax Kency. (TEKCTH, CKPUHIIIOTH, IPOMIITH, BIJIIOBIJI CEPRICY, ...)

Cepgic 3a 7oIOMOTOI0 3aBaHTaKeHHs pdf-GaiiriB Ta TEKCTOBOTO MPOMIITY:

Please, write a short summary on CV of Iryna Blazhiievska, 6-10 sentences

3redepoBano pe3tomMe Ha 0Oa3i CV MaremaTtuka-Bukiamada Iryna
Blazhiievska (10 ctopinok anrmomoBHOro Tekcry, pdf-daiin). Biaryk cepsicy
BIJIMOBIJAE 3aMHTy, AaHIJIMChKAa MOBa - SKICHOTO JIUJIOBOTO XapakTepy.
3reHepoBaHU TEKCT € YAaCTHMHOK PEKOMEHIAIIMHOTO JIMCTa BHKJIAAady-
nociigauky Oleksandr Moklyachuk.
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https://chatgpt.com/
https://chatgpt.com/c/672f213e-49e8-8004-b68b-d484cc7127b9

B nopanpmioMy miano3i  371MCHIOETHCS 3allUT Ha OIVISAJ HAyKOBHUX
JOCSTHeHb BUKIanava-nociinauka Oleksandr Moklyachuk 3 Bukxopucranasm
aBTopedepary (22 CTOpIHKHM YKpaiHCbKOTO TekcTy, pdf-daiin).

aref.pdf

& Made a short summary of work with 10-12 sentances

@ The dissertation by O.M. Moklyachuk investigates modeling techniques for random processes within
DV W spaces. It defines the properties of these spaces and analyzes convergence conditions for
series of elements within them. The study focuses on the characteristics of random processes in

these spaces, such as distribution properties, selective continuity, and uniform convergence.

Key contributions include the development of a mechanism for modeling random processes with
specified accuracy and reliability. The research also explores sub-Gaussian processes where direct
element representation is challenging, offering conditions to construct models within C'(0, T') and
LP{O,T) spaces. Specific cases, like Karhunen-Loéve decomposition and orthonormal basis
expansion, are discussed with applications in stochastic process modeling, and the impact of

approximation errors on model accuracy is examined.

JlonaBaHHs YTOYHIOIOYHUX/T0IaTKOBUX TBEP/IKECHb 10710
pe3yibTaTiB/cTareid 13 3alUTOM KOPEKTYp, pOOUTh HAyKOBHH mpodisib
CUJIBHIIINM.

Write a bit more. 10-12 sentences. Analysis as scientific contribution

5] O.M. Moklyachuk's dissertation makes a significant contribution to the mathematical field of
stochastic process modeling by advancing methods for constructing reliable models in the
specialized DV, W spaces. This work is notable for defining and thoroughly analyzing the
properties of these spaces, specifically investigating convergence conditions for sequences of
random variables, which has implications for the stability and accuracy of modeled processes. One of
the primary scientific contributions is the creation of a structured approach for modeling random
processes in DV, W spaces with predetermined reliability and precision, a feature critical for

applications requiring high levels of accuracy, such as in physics, finance, and engineering.

Additionally, the research addresses the modeling of sub-Gaussian processes, where explicit
representations of elements are typically unattainable, by establishing conditions for constructing
approximate models within C(0, T") and L,(0, T') spaces. Moklyachuk provides explicit cases,
including the Karhunen-Loéve decompasition, and demonstrates how orthonormal basis expansions
can effectively represent processes within a finite or infinite interval. This approach allows for the
approximation of processes based on known correlation functions, leveraging eigenvalue and
eigenfunction approximations even when explicit solutions are inaccessible. The dissertation also
extends to exploring the effects of computational approximations, like numerical integration, on
model accuracy and reliability, adding practical relevance by assessing how approximation errors
impact the fidelity of stochastic models. This comprehensive analysis opens pathways for mare

precise and adaptable stochastic modeling techniques across various scientific disciplines.
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Po6orta gomi BigOyBaeThCsl MK JIBOMa YacTUHAMHM TEKCTy Ha 0a3i pdf-
nokyMeHTiB, - CV HaykoBIs, 10 nOuiie pekomeHpaamiiHoro iucra (Iryna
Blazhiievska), Ta indopmariiero npo aBropa-HaykoBiis (Oleksandr Moklyachuk),
- Ta copy-paste 3arotoBku 3 Word-daiiiny, HanmuCaHOTO HE3AIEKHO.

3arut ans ChatGPT - ckietoBanHs 3 4YacTWH, KOPEKINS TEKCTY,
npodeciiiHa aHrilicbka MOBa.

Correct and add important data into this document, based on the
analysis of the last 2 uploadings:

Iryna Blazhiievska

Short CV

| am a Postdoctoral researcher at the Department of Engineering
(Escola d'Enginyeria), Universitat Pompeu Fabra, Barcelona, Spain. |
also work as an Associate Professor at Igor Sikorsky Kyiv Polytechnic
Institute, Kyiv, Ukraine. | obtained my PhD in Probability Theory and
Mathematical Statistics from the National Technical University of
Ukraine "KPI" by defending the PhD thesis “"Cumulants methods in the
estimation of response functions in time-invariant linear systems”. My
primary research topics are focused on stochastic processes, as well as
signal processing, linear and bilinear systems, cumulant analysis
methods, correlogram and cross-correlogram estimators.

My publications include 8 papers in the JCR scientific journals and 2
student handbooks. | have presented at 18 international conferences
that had abstracts published. | am the author of over 40 e-learning
courses in calculus, discrete mathematics, algebra, and other related
subjects; these courses were designed and are used as remote
learning materials during the COVID quarantine and martial law in
Ukraine. | was the scientific supervisor of the master's thesis
“Cumulant analysis in problems of non-parametric estimation of
impulse transient functions of 2-dimensional linear homogeneous
systems”

For more details, please find attached my recent CV.

How do | know Dr. Mokliachuk?

I've been working . /iv Polytechnic Institute, Department of
Mathematical Analysis and Probability Theory, since 2011. Dr.

Merge the data from previous analisis with this text making it more
strong

& Here's a strengthened and expanded version of the document, integrating prior analyses to

emphasize the depth and impact of Dr. Mokliachuk's and Dr. Blazhiievska's work:
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Iryna Blazhiievska
Short CV

I am a Postdoctoral Researcher at the Department of Engineering (Escola d'Enginyeria), Universitat
Pompeu Fabra, Barcelona, Spain, and an Associate Professor at Igor Sikorsky Kyiv Polytechnic
Institute (NTUU KPI) in Kyiv, Ukraine. | earned my Ph.D. in Probability Theory and Mathematical
Statistics from NTUU "KPI,” where my dissertation, titled "Cumulant Methods in the Estimation of
Response Functions in Time-Invariant Linear Systems,” laid a foundation in advanced statistical
methods for system modeling. My research centers on stochastic processes, signal processing, and
cumulant analysis, with a strong focus on practical applications within linear and bilinear systems, as

well as on correlogram and cross-correlogram estimataors.

I have contributed extensively to the field, with eight peer-reviewed publications in JCR-indexed
Journals, two student handbooks, and presentations at 18 international conferences. My work in
remote education led to the creation of over 40 e-learning courses covering calculus, discrete
mathematics, algebra, and related topics—resources that played a critical role during the COVID-19
pandemic and Ukraine's martial law in ensuring continued educational access. In research
supervision, | guided a master's thesis titled "Cumulant Analysis in Problems of Non-Parametric
Estimation of Impulse Transient Functions of 2-Dimensional Linear Homogeneous Systems,”

advancing the application of non-parametric statistical techniques in complex systems analysis.

How Do | Know Dr. Mokliachuk?

Since 2011, | have worked alongside Dr. Oleksandr Mokliachuk at the NTUU KP| Department of
Mathematical Analysis and Probability Theory. Joining the department at the same time, we engaged
in multiple collaborative teaching activities, departmental educational sessions, and served together
on the jury of the All-Ukrainian Mathematical Olympiad. Although our research paths did not directly
intersect, our expertise aligns in key areas, such as metric space properties, stochastic processes, and
random field analysis. His rigor in both teaching and research has left a lasting impact on our

department and students.

Why Do | Think Dr. Mokliachuk Is a Specialist in the Field?

Dr. Oleksandr Mokliachuk is an esteemed specialist in stochastic process modeling, with particular
expertise in assessing the reliability and precision of these models. After completing his Ph.D. in
Probability Theory and Mathematical Statistics, he further developed his research to address
foundational issues in random process analysis. His publication record includes approximately 30
works, featuring two monographs and four student handbooks, demonstrating a commitment to

both high-level research and practical education.

One of Dr. Mokliachuk's seminal contributions is the introduction of the DV, W ({2) spaces, an
innovative extension of the D({2) spaces initially developed by Yu. Kozachenko and Ye. Ostrovskii.
These quasi-Banach spaces allow for the analysis of random variables and processes without finite
moments—such as Cauchy, Levy, and Pareto distributions—by using a quasi-norm structure. This
framework has opened new avenues for evaluating model reliability and accuracy in stochastic
processes, which was previously impossible with conventional methods that depend on defined first
and second moments. Through this approach, Dr. Mokliachuk developed methods for bounding the
supremum of stochastic processes, which is critical in applications that demand high accuracy in

models of complex, non-normally distributed phenomena.

Mareover, Dr. Mokliachuk established convergence conditions for infinite random series in

DV, W (£1), enabling the precise evaluation of complex stochastic processes. This work has been
instrumental in advancing the modeling of processes with undefined moments, achieving results that
are crucial for applications in fields like finance, physics, and engineering, where reliable stochastic
modeling is essential. His research introduced methods to approximate stochastic processes where
explicit representations are unfeasible, significantly advancing the field through the use of
generating functions and alternative orthogonal bases. These methods have substantially improved
both model reliability and accuracy by minimizing simulation errors, especially in contexts where
traditional methods fall short. b
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In addition to his theoretical achievements, Dr. Mokliachuk's practical applications of these concepts
demonstrate his versatility as a researcher and educator. He has continuously pushed the boundaries
of stochastic process simulation and provided robust solutions for real-world applications, solidifying

his reputation as a leading figure in stochastic modeling and probabilistic analysis.

Iryna Blazhiievska

Postdoctoral Researcher

Department of Engineering (Escola d’Enginyeria)
Universitat Pompeu Fabra (UPF)

C/. Tanger 122-140, Room 55.216

08018 Barcelona, Spain

Tel: (+34) 651 82 4875

BucnoBku npo keiic Ta ¢pyukuiio cepsicy ChatGPT: ChatGPT pobuts
aHoTallli HAayKOBUX TEKCTIB Ta SKICHMH TepeKsiaJ] Ha aHIJIIHChKY MOBY
pe3yJbTaTiB crarel/aucepTallii. BUKOpPUCTOBYE NiJIOBE MHUCHMO, CTHIIICTHUKY
aBTOpa Ta J03BOJIsIE OE3KOMITOBHO 00’ eqHyBatH (haiinu 3 Word- ta pdf-popmaris.
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1.6. Tpancasuis aynio-3anmcy y Tekcropuii/Latex JoKyMeHT

Ha3ssa cepsicy: ChatGPT
Jlink Ha cepBic: https://chatgpt.com/
ba3oBi xapaktepucTHKH cepBicy (IUIaTHICTb, OOMEKEHHSI, IaM’SITh)

YMOBHO O€3KOIITOBHUM CEPBIC 3 ICHHUMHU OOMEKEHHSIMHU, 32 YMOB peeCTparlii.

®dyuknis: TpaHcnamis — ayaio-zamucy |y TekcroBuif/Latex — TOKyMEHT
Hucrururina - matremaTtuka: CTBOPEHHS TEKCTOBOTO JOKYMEHTA 13 ay/110-3auCy
npaktuku ‘“‘Knacudikaiiis ocodauBux Touok. OCHOBHa TeopeMa Mpo JIUIIKK
https://chatgpt.com/c/67585a64-7478-8004-a29¢-3ch133323a2d

Bxin:
(@ ChatGPT Mam'aTb 3anosHera @ & Mowmputn ‘ﬁ‘
B audiol730490769.m4a
3pobutk TpaHcaaLito ayaio-daitny y dopmari Latex.
Buxin:

©® = MOXY pO3LNPYBaTH TEKCT I3 3aBaHTaXxKeHOro ayAio-painy Ta cTeoputH LaTeX-a0KyMeHT.
[lo3Bo/bTe cnepLuy BUTATHYTW TeKCT i3 gpaidny, a noTim nigrotysatu Moro B NnoTpibHomMy dopmari. Lie

3arime Kinbka XBUAMH.

AHani3 NpUsynuHeHo v

BuHuKNa TexHiuHa Nnomuaka npu obpobui ayaio-danny.  cnpobyto BUPIWWTK Le iHWKUM crnocobom.

[Jaiite meHi Kinbka xBuauH. [-)

Ha >anb, Yepes TexHiuHWIA 36i NOTPIOHO NOBTOPHO 3aBaHTaXXUTK ayaio-pann. Byab nacka,

cnpobyiiTe wWe pas. (-]

P3O P

3aBaaHHA JOCTIIKeHHS (3 IJIaHY).

Bwminnsa Al cepBicy reHepyBatu TekcToBul jgokymeHT/Latex kox Ha 6asi
aynio-(aitny (MaremMaTuka)

dakTax Keucy. (TEKCTH, CKPUHIIIOTH, IPOMIITH, BIAMOBII CEPBICY, ...)

CepBic 3a J0NOMOIOIO 3aBaHTaXeHHs  m4a-¢aiily Ta TEKCTOBOIO
IPOMIITY:

3pobumu mpancaayiro ayodio-gaiiny y popmami Latex
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https://chatgpt.com/
https://chatgpt.com/c/67585a64-7478-8004-a29c-3cb133323a2d

CepBic He nae pos3mudpyBaHHs cTeHOrpamMu y Latex- abo TeKCTOBOMY
dopmarax. 3’SABISETHCA 3aNUT HA IOBTOPHE 3aBaHTAXEHHs (Qailiny uepes
TEXHIYHUM 301H.

B mnopanpmiomy niano3i O4iKyBaHOTO BIATYKY He 3’siBisieThes. [licis
JPYTOTO 3aBaHTAKEHHsSI, OE3KOIITOBHA BEpCisl 4aT-00Ty BUMAara€ CKOPUCTAaTUCh
iHmmMu Al cepBicamu a00 HaaTH TEKCT (ISl TPAHCIALIT B TEKCTOBUH (opmar).

B audio1730490769.m4a

(5] [lAkyro 3a noeTOpHE 3aBaHTaxeHHA. 1 NouHy 0bpobky dainy Ta cnpobyto poswndpysaTh TekcT.

AHaniz NpusynmHeHo v

Bunukna TexHiuHa npobaema nig yac 06pobkm ayiio. Bu moxeTe cnpobyeatv nepedopMatyeatv
dalin epyuny y dopmat WAV abo Hagati TekcT, akWwo ue Moxueo. e oaHa ansTepHatea — A

MO>XY AOMOMOTTU 2 iHWUMK popmaTamu abo iHcTpymenTamu. [-)

[le pezynstat?

5] Hapaszi A He amir zasepwntn obpobky Baworo ayaiodainy yepes TexHiuHi 0OMeXeHHA B CUCTEMI.

Ko BX XOUeTe, A MOXKY 3anNpOoroHYBaTH iHWI BapiaHTH:

1. Bu moxxeTe koHBepTyBaTW darn y dopmat WAV 2a A0NOMOror CTOPOHHIX NporpaM, Takvx AK

Audacity abo Online Audio Converter, i NOBTOpHO 3aBaHTaXXWTW HOro Ana po3wubpyBaHHs.

2. HazaTtv KOpOTKMIA onuc amicTy ayaio, wob A Mmir cTeopuTy ana Bac LaleX-A0KyMeHT BpyYHY.

[Jaiite 2Hatu, Ak Bam Byae 2pyuHiwe!

3anmuT Ha MOJKJIMBICTH TOJA4i 3BYKY JJIS CTBOPEHHS CTEHOTpaMH
HaIITOBXYIOThCS Ha 0OMexkeHHs - ChatGPT He mae QyHKIIIT 3anUTIB roJI0COM (Ha
BimMiHy Bix Google). dakTuyHO, MapajelbHO BKIIOYUTH aydi0-3alUC JUIS
BIZITTOBI/II TA TIOAATBITIOT pOOOTH HEMOKITHBO.
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Ak HagaTh ronocosl KoMaHam?

@  llo6 HagaTv ronocosi KoMaHaW, NOTPIBHO BUKOPUCTOBYBATH IHCTPYMEHT, KWK MIATPUMYE
po3nizHasaHHA MosW. Hapasi B Wil nnatdopmi GesnocepeaHii 3annc ronocoBux KoMaHa

He,ﬂOCT}fI'IHHﬁ. ane oCbh AK L& MOXHAa 3p06Ir‘ITIf‘I:

1. 3anuuwiTe ayaio 3a A0NOMOroHo ByAbL-AKOrC NPUCTPOID, HAaNPUKNaZ, AMKTOGOHA Ha TenehoHi um

KoM toTepi.
2. 3aBaHTaxkTe ayaiodaiin ctogm, AK BW Le Bxe 3pobunw.

3. Al po3wndpyro Bal roNoCoBUMIA 3aMKUC Y TEKCT | MOXY Hasani NpauteaT 3 HUM Y NoTpibHOMY

dopmarti (Hanpviknaa, LaTeX).

AKWO € IHWi 3anWTaHHA un NoTpiGHa gonomora, NUWiTe! ()]

He pesynetaT Ha Basi nonepeaHboro dainy?

©  Haxanb, A He 3MIT ABTOMATUUHO POLWNGPYBATI Bal ayaiodaiin uepes TexHiuxi oBMexeHHs. AKiLo

BW DadkacTe, A MOXy:
1. Cnpobysatu we pas, Akwo npobaema morna GyTu TMMUaCoBOH.

2. MNigkasatu, AK po3WWpyBaT ayaiodharn camocTiiHO 338 AONOMOTOK CTOPOHHIX IHCTPYMEHTIE

(Hanpuknag, Otter.ai abo Auphonic).

3. [lonomortv Bam cTECPWUTK LaTeX-gokymet J, KL BN HajacTe TEKCTOBMEA 3MICT BPYUHY.

BucHoBku npo keiic Ta pynkuiro cepsicy ChatGPT.

ChatGPT He 3miliCHMB TMEpPETBOPEHHS CTaHAAPTHOTO ayaio-daiiny,
3reHepoBaHoro B Zoom (m4a-daiinny), - B )xoiHul TekcToBuit hopmat. He Bumano
HI TekcT, H1 koj B Latex/Python. Ilepemartu ¢aitn nuisixom mnapaieibHOTO
BKItoueHHsT HeMoxxnBo: ChatGPT ne miaTpumye romocoBuii BBiJ 1HpopMaIiii.
Cepaic 13 TOCTaBIEHUM 3aBJaHHIM HE BIOPABCS.

Ha3zga cepsgicy: Transkriptor.com

Jlink Ha cepBic: https://transkriptor.com/

ba3oBi xapakrepucTHKH cepBicy (ILUIATHICTH, OOMEKeHHSl, IaM’ATh)
YMOBHO O€3KOIITOBHUM CepBIC 3 OOMEXEHHSAMH (pelaryBaHHs, KUIbKICTh
(aiiniB), 32 yMOB peecTpallii, MATPUMKA YKPATHCHKOI MOBH.
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https://transkriptor.com/

rarlskriptor Pricing  Business  Blog & english v Login/Register

C t audio to text =
Automatically transcribe your meetings, interviews, lectures, and other %
conversations. P
State of the art AL, simple interface
s Downlea
Try It Free Login - ___
0«
Transcribe audio to text in 100+ languages Download as Word, SRT or TXT
Transcribe in Four Simple Steps
) o - 7 o)
- Le = //
Sign Up Upload Your File Check Your Email Edit, Download or Share

®yukuia: Tpancmsamiss  ayamio-zamucy y  TekcroBuid/Latex — mokyMeHT
Jucruturina - matemaTtuka: CTBOPEHHSI TEKCTOBOTO JTOKYMEHTA 13 ay110-3auCy
npaktuku ‘“Kinacudikariisi ocoonuBux Touok. OCHOBHA Teopema Mpo JIUIIKKA
https://app.transkriptor.com/sharing?0id=34a394¢c56717b68¢c392a87d65a416591
fbec4e9476ae531100053685c4e929h9a4748964b9e6b17a9d6dh5c143aeladf4a8
b22c2a20e1b3b99b99e77ala797dd

Bxin: 3aBanTaxkeHHs aypaio-Qaiiiay 3 KOMIT roTepa
Buxin: Crenorpama n1o ayaio-daiiiny y TekctoBomy dopmMarti

3aBAaHHA DOCTIKEeHHS (3 IIaHY).

Bwminnas Al cepsicy renepyBatu tekcroBuil nokymeHT (Word, TXT) nHa 6asi
aymio-(aitny (MaremMaTuka)

daxTax Keicy. (TeKCTH, CKPUHIIOTH, IPOMIITH, BINOBi/I1 CEPBICY, ...)

Cepsic 3a 10MMOMOTOI0 3aBaHTKEHHS m4a.-(daiiry 3 KoM roTepa

JaBanTe nouHeMmo!

Mu 0bpobnsemo BaLle JOCLE.

‘ /'3\\

OTpumaTH po3wnbpoBKy

TpumaiTecs MilHiwe, Mu Maixe sakinumnu! Baw ¢ainn obpobnsetscs i byae rotosuit yepes 30-40 cekyHa. byas nacka, TOUMaRTe LK CTOPIHKY
BiIKPUTOIO AN HARKPALLOro AocBify. FKLL0 Bam NoTpibHa gonomora, Mu TyT!
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https://app.transkriptor.com/sharing?oid=34a394c56717b68c392a87d65a416591fbec4e9476ae531100053685c4e929b9a4748964b9e6b17a9d6db5c143ae1a4f4a8b22c2a20e1b3b99b99e77a1a797dd
https://app.transkriptor.com/sharing?oid=34a394c56717b68c392a87d65a416591fbec4e9476ae531100053685c4e929b9a4748964b9e6b17a9d6db5c143ae1a4f4a8b22c2a20e1b3b99b99e77a1a797dd
https://app.transkriptor.com/sharing?oid=34a394c56717b68c392a87d65a416591fbec4e9476ae531100053685c4e929b9a4748964b9e6b17a9d6db5c143ae1a4f4a8b22c2a20e1b3b99b99e77a1a797dd

Cepgic nmae po3mmdpyBaHHs ayaio-¢ailiry y TeKCToOBoMY (hopmari:

€ 5 @ % apptranskriptor.com

W% Sci-Hub: ycrpans n. Stable distribution - & Elsevier - Signal Pro. @ (V] Simplest metho... [E] MY Green Forest @ BENG 221 Mathema... ] Your arXiv.org acco. icn - Online LaTeX E...

- audiol730490769 @ TR L a

Al Yar Horatku
- £ 10/12/2024, 17:28:51 (D 5:36
@ audiol730490769 3=
i 00:00:01 SPK_1 v HakaniHaj cyae Tema Tunizallis 0CobIMBNX TOUOK GYHKLLII KOMITNEKCHOI 3MIHOT | 06UMCeHHs!
23 KOHTPOHHIX MEHTEPANB 3a A0MOMOr 00 CTABHOI TIOPEMOT NANMAILIKH.

K TPU THNY OCOBNUMBIX TOOK BYHKLT KOMNEKCHOT IMIHOT
B DPOINARAKTLCA B AOKYMEHTI? 00:00:11 SPK_1 v Mu byaemo npauosati 3 TpbOMa TUNami 0COGMMBUX TOHOK, SIKi i3 LOIOraHUMK, HUMU € 0Co6Mea

TOUKa TNy YCOBHA.

2 Akalparke Gomocte Y. THIISati T 0OC0GNEIK TOHOK?, 00:00:21 SPK_1 v HanucaHo B COCi6i ixi xapaKTepu3aLyii, a6 Ui PO3PSAA 1OPAHO, A6O YU POIPAHNIA Lyj0 GYHKLIIO.
{]0 AKi TexHIKK ANA NOWYKY 4t 260 po3Knaay DAnEY (RRIOYHe R TR
GyHKUiT B PAA Mloparo? n r f ATb HE NPOCTO, HOFC 1 caBUTUME NC
»
O P036710KYBaTH NOBHY TPAHCKPUNLiIO
@ MepeTaopenns ayaio, Bineo Ta 3anucis ekpana Ha TekcT & TpaHckpubyitte byab-sKOI0 MOBOI, NepeKnajaiiTe

X, ®

A TpaHckpunuii

5 @ TpaHcKpubyBaHHs, 3anuc ekpaHa Ta BiACONOBIAOMNEHHS B @ 3anucyiite, nincymoByiiTe Ta pobiTh HOTaTKH 3a AONOMOrol0 Al
& 6ynb-skuii yac

P OHOBEHHS

% : () Ronar xouewrap 2N X > X — -

MareMaTH4HUN TEKCT PO3Mi3HAETHCS HEKOPEKTHO Ta 0€33MiCTOBHO. €
MOxuBICTh Al yaTy 3a Temoro (paiiny (po3mi3HaBaHHS KIIIOUOBUX CIIB Ta 3MICTY
KOpekTHe). Ha momTy mpuxoIuTh 3BIT-HaraayBaHHS MPO TPAHCIAIIIO aydio B
TeKCT (~5.5 XBWINH):

Bawa Tparckpunuia audiol730490769 rotoa!

Transkriptor <no-reply@transkriptor.com> €N Bianosictn €N Bianosicv Bcim 7 Mepecaatn
Komy: Bu &7 10.12.2024 17:29
MpweiT Irina Blazhievska,
Balwa TpaHckpunuia audio1730490769 rotosa
Balwa TpaHCKpUnuis
00:00:01 Ha kaniHag cyne Tema Tunisauia 0CoBNMBMX TOHOK (YHKLIT KOMNIEKCHOT 3MIHOT |
0DUMCIIEHHA KOHTPOHHNX MEHTEepali 38 AONOMOTOK CTABHOT TIOPEMOT ManuLKn
00:00:11 Mwn Byaemo npauytoBati 3 TpbOMa TUNaMK 0CODNWBMX TOYOK, AKI i3 LOMOraHUMH,
HUMU € 0cOBNWBa TOUKa TUMY YCOBHA
00:00:21 HanucaHo B cnocibi ixi xapakTepnzauii, abo uu pozpaa nopaHo, ato un
POo3paHnii LK yHKLi.
Cmeopeno 3a 00nomozoio npobno2o 0o6aixoeo2o sanucy Transkriptor. I[lpobua eep cis mae obmedcens
MPUBALOCME HA MPAHCKPUNYI0 ma oomedsiceHi mosiciusocmi. OHogimb cucmemy 3apas, uwjoo

O3HAUOMUMUCS 3 HAUNOGHIWUUM THCIPYMEHmMOM OJist ni0guuerHs npodykmueHocmi LT

JUist penaryBaHHST Ta BHECEHHS KOPEKTYp Yy TEKCTOBOMY (paiini,
MEPETBOPEHH/HAPI3KU  aylio-(ainy, 3aBaHTaKEHHS TEKCTOBOIrO  (Qaily
noTpiOHa TUIaTHA IMiAMKUCKA:
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MonepeaHii nepernan TpaHcKpUnuii

®DopMmar ekcnopTy
Word
™>T

Byéep obminy

csv
1) BrmiounTy ain MP3/MP4

3aBaHTaXuTu TeKCT

TapuéHi NNaHu Ta LiHKU
Womicano | Plukui

Pro

|geansHa TpaHcKpunuis, 3anuc Ta
IHCTPYMEHTH Al ANA eKOHOMIT uacy

$19:99
$8-33/M'\C$|Ll,b

LLjopiuHa BucTaB ReHa cyma: $99.99

2,400 XBAAUH TPaHEKPMNULIT WOMICALR
v IBWaka Ta ToYHA TPAHCKPUMLIR
~ 3anucysaHHsA 3ycTpiueit, ekpaH i ronoc

MNepek nanaiite, AiNITLCA Ta 3aBaHTaXyhTe
FONOCOBI HOTATKN

 NigéusaiiTe nigcymkn Ta cninkyitecs 3 Al
/ YNOpsAKYBaHHS, KOMEHTYBAHHR Ta cnisnpaus

+ [ocTyn Ao BCIX $yHKL N 3 MOBINLHOrO foaaTky

KomaHnga

OnTumisyinTe poboTYy B KOMaHAi 33
Z0NGMOroKo CMiNbHUX NPOCTOPIB |
BO,0CKOHANEHUX IHCTPYMEHTIB A5t 3ycTpiven

$30
$20/wcﬂub/micue

OTpMMaTH KOMaHgHWIA NnaH

LllopiuHa BucTaBneHa cyma: $240

v 3,000 xsunmH/micue/micaub

CnineHi NPOCTOPM KOMAHAN ANA KepYBaHHA
TPaHCKpUNLiAMU

ABTOMATUUHUA 3aNUC 3YCTPIYeH 32 JONOMOro0
iHTerpauii 3 kanexaapem

v Basu 3HaHb ANS ONTUMI3ALT NpoeKTis

OTpumMyiTe 4OCTYN A0 aHANITUMHUX AAHUX
6e3nocepeHso 3 6as 3HaHb

BisHec

[lna KoMnawHin, aKuM noTpiéHa poswmnpeHa
KacToMisauis, 6esneka, NiATPMMKA Ta AoCTYN
no API|

Custom

38'OKITECH 3 HaMn

~ CneuiansHi MicuA Ta KBOTa TPAHGKpHALT
v Aoctyn Ao API

v HacTpoiwsaHi poboui npouecn

' Po3pobKa KACTOMHUX GYHKLii

IHTerpaLlin 3 BHYTPILHIMIA T2 30BHILHIMM
cucTeMamm

v Mpemiym niaTpUMKa KiexTis

Po3wupeHi 3aco61 KOHTPONIO Ge3neKku Ta

v i "
CnpoueHa ueHTpanisosaHa Tapudikauis sianosiAHOCT! BAMOraM

KepyBarHa f03B0NaMN KOPUCTYBaYIB |
nileH3yBaHHAM

v White-Labeling nia Bawnm 6peHaom

3a'xiThes 3 Hamu ANR ObrosopenHs NoTpeb Baworo
fianeg

beskomToBHa Bepcis € 00MEKyBaJIbHOIO I MOJATBIIOTO JOCTIHKCHHS.
CreHorpamMma MaTeMaTUYHOTO TEKCTY 1 MO CyTi, 1 MO (opmi 3MICTYy HE Mae.
JlocTymy mo TekcToBOTO (haily Hemae 6e3 i IMICKY.

BucHoBku npo keiic Ta gynkuiro cepnicy Transkriptor.

Transkriptor 37iiCHMB TIEPETBOPEHHS CTAHJAAPTHOrO  ayjaio-daimy,
sreHepoBaHoro B Zoom (m4a-gaitry), y TekctoBuii ¢dopmar. Bumanuit
MaTEeMaTHYHUNA TEKCT HE Ma€ 3MICTy, a MOro pefaryBaHHS a00 3aBaHTa)KEHHS
notrpedye rmiarHoi mignuckd. Ceppic 13 MOCTaBIEHMM 3aBJaHHSIM BIIOPABCS
TEXHIYHO (4acTKOBO). Pe3ynbTaTu HE € 3aCTOCOBHUMM 10 HABYAJILHOTO MIPOLIECY,
HE PEeKOMEHI0OBAHO J0 MaTeMaTHYHUX JUCITUILIIH.

Otxe, mocmimkeno 2 ceppicu — ChatGPT Tta Transkriptor — fyist cTBOpeHHS
TEKCTY 3 ayaio-Qaitny. )KoseH 13 cepBiciB HE BIIOPABCS 13 3aBAAHHAM SIKICHO. AGO
HEMOXJIMBICTh JicTaTH 1H(popMallito 3 ¢ailny, abo HU3bKA AKICTh BIATYKY. s
MaTeMaTUYHUX AUCIHUILIIH cTeHorpamu, ctBopeHi LI, He MaroTh 3micTy.
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1.7. I'enepauisi npe3eHTaniii 3a TEKCTOBUM OIMCOM, CTBOPeHHsA Koay B Latex

Ha3zsa cepgicy: ChatGPT

Jlink Ha cepBic: https://chatgpt.com/

Ba3oBi xapakTepucTUKH cepBicy (IIATHICTb, 00MeKeHHS, TaM’ATh)
YMOBHO O€3KOIITOBHUM CEPBIC 3 ICHHUMHU OOMEXEHHSIMH, 32 YMOB PE€eCTpaIlii.
JAucomniina - matemaruka: Teopis QyHKIIH KOMIUIEKCHOTO 3MIHHOTO

(Knacudikaris ocobnuBux Touok @K3. Jlumkm)
https://chatgpt.com/c/67585a64-7478-8004-a29c-3¢ch133323a2d

3aBaaHHA TOCTIIKEeHHS (3 IUIaHY).

Bwminns Al cepBicy cTBOpUTH Ipe3eHTAIlI0, 3 KOJ0oM B Latex

dakTax Kehcy. (TEKCTH, CKPUHIIIOTH, IPOMIITH, BIATOBII CEPBICY, ...)

CepBic 3a TEKCTOBUM 3allMTOM Ta YTOYHIOIOYMMH KOMaHAaMHU CTBOPIOE
npe3eHTarrio B Latex.

CepBic 13 3aBHaHHSM BIIOPABCS YacCTKOBO: 3reHEpoBaHO Koj B Latex
AHTIIICHKOIO Ta YKPATHCHKOIO MOBaMU. € MaTeMaTHYHI HETOYHOCTI/HECTPOTOCTI
B O3HAYEHHSX, CJaOKi MpuKIaau, HeMae Tpadiunux 300paxeHs. Kox
KOMIUTIOETHCS IPABWIIBHO 1 MOXKE OyTH a/1allTOBaHUM.

Bxina:

CTBOPWTK BiAe0-NPe3eHTaLio Ha Temy "Knacudikalis ocobnMemx
TOUOK QYHKLIF KOMNAEKCHOT 3MIHHOI: YCYBHA, NOAKC, ICTOTHO-
ocobavea”

Buxin:

Bt ot
CLASSIFCATION OF SINGULAR POINTS
IN COMPLEX ANALYSIS

REMOVABLE « POLE ESSENTIAL

5 ESSENCAL SINGUARIT

Ocb cnavia, SKuii MOXHa BUKOPWUCTOBYBATV AK OCHOBY ANA Bifeo-npeseHTaLlii Ha Temy "Knacudikauia
0COBAMBUX TOUOK DYHKLLIA KOMMAEKCHOT 3MIHHOI". AKWWO NOTPI6HO, # MOXY AONMOMOITH 3

AOAATKOBMMMW efleMeHTaMu Ans Bigeo!
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https://chatgpt.com/
https://chatgpt.com/c/67585a64-7478-8004-a29c-3cb133323a2d

Chat GPT wnHamaB pe3ynbraT, SKHd HE € 3aCTOCOBHUM (HE BIJICO).
KopucryBau npocuTs 371HCHUTH TTPE3EHTAIliI0 Y TeKCTOBOMY (hopMmarti - B Latex.

3pobu npesexTauito y dopmati nad abo Latex: 03HaUeHHA, NpUKIaam
TUMIZauit

&) It seems like | can't do more advanced data analysis right now. Please try again later. If you'd like, |
can provide the LaTeX code directly for you to compile or assist in another way! Let me know how

you'd like to proceed. (-]

3reHepyid Kog Ana 306paXeHHs Ta BMAWMOCTI Npe3eHTauil

@ Ocb ko4 Ha LaTeX gnA CTBOpeHHA Npe3eHTawl 3 BUKOPUCTaHHAM NakeTy beamer , AKA BKIHOUAE

D3HadeHHA, NPUKAaAK Ta TMNiZauito ocoBAMBKMX TOUOK DYHKUIA KOMMASKCHOT 3MIHHOI:

latex (9 Keniwosath koa

\documentclass{beamer}

\usepackage{amsmath}

\title{Classification of Singular Points in Complex Analysis}
\author{Prepared by AI Assistant}

\date{\today}

\begin{document}

\frame{\titlepage}

\section{Introduction} v
\begin{frame}{Introduction}

MoeigoMmaeHHa ana ChatGPT

3reHepoBaHoO KO/l aHTJIChKOK MOBOIO, PIBEHb — IPUMITUBHUIA.

B8 Document : C\Users\irina\ Desktop\Proba.tex

Ele Edit Tools LaTeX Math Wizard Bibliography User View Options Help

» |Quick Build » View PDF

2]

Proba.tex MAH E ~ v

\documentclass {beamer}
\usepackage {amsmath}

\title{Classificatien of Singular Peints in Complex Analysis}
Nauthor{Prepared by AL Assistant}
\date{\today}

Removable Singularities

\begin{document}

\frame{\titlepage} Definition: A removable singularity is a point where a function is
not defined but can be redefined to make the function analytic.

\section{Introduction}
\begin{frame}{Introduction} Exomple:
\begin{itemize}
\item Classification of singular points in complex analysis:
\begin{enumerate}
\item Removable singularities
\item Poles
\item Essential singularities
\end{enumerate}
\end{itemize}
\end{frame}

The function has a removable singularity at z = 0 because the
limit exists and equals 1

\section{Removable Singularities}

\begin{frame}{Removable Singularities}

\textbf{Definition:} A removable singularity is a point where a function is not

defined but can be redefined to make the function analytic
\newline

RENIER A MDUIRa=E @68

Poles

\textbf {Example:}

Definition: A pole is a point where a function goes to infinity in a
specific manner.

File Type  Line | Message
Proba.tex | Warning line 1 File ‘Proba.out’ has changed.

Example: .
)= =

The funetion has a pole of order 2 at z = 0.

LOG FILE :

This is pdfTeX, Version 3.141592653-2.6-1.0.24 (MiKTeX 22.12) (preloaded format=pdflatex 2023.4.3) 11 DEC 2024 16:12

entering extended mode

restricted \write18 enabled.

048 -lina nareina anaklad



[Mopanbimii A1aJIOT 3 CEPBICOM CIIUPAETHCS HAa BKIIFOUEHHS O3HAYCHD
JUIIKIB, TPUKIAIIB OOYMCICHHS Ta J0JaBaHHS HECKIHUYEHHO BiJIaJeHOI
TOUYKH B MPE3CHTAIIIIO:

3pobK BINbL pO3WWpeEHY NPe3eHTalio 3 A04aBaHHAM MeTO4IB
OBUMCNEHHA NWLLKIE ANA OCOBAWMBMX TOUOK AaHHWX TMNIE

@ Ock poslwMpeHa Npe3eHTauia 3 404aBaHHAM METOAIE 0BUMCAEHHA AWLLKIE ANA PISHWX TMNIB
0COBAMBKK TOUOK QYHKLIR KoMNAekcHOT 3MiHHOL Lleid koa Ha LaTeX BMKOPWCTOBYE NakeT beamer

ANA CTEBOPEHHA CNarngie:

atex (P Koniosat kog

\documentclass{beamer}
\usepackage{amsmath}
\usepackage{amsfonts}

\usepackage{amssymb}

V\title{Classification of Singular Points in Complex Analysis and Calculation of Residues}
\author{Prepared by AI Assistant}
\date{\today}

\begin{document}
\frame{\titlepage}

\section{Introduction}
\begin{frame}{Introduction}
\begin{itemize}
‘item In complex analysis, singular points are critical for understanding the beha
‘item Singular points can be classified as:
‘\begin{enumerate}
\item Removable singularitie <

‘item Poles

[opaid poboTy 3 HECKIHUEHHO BIAAANEHOH TOUKOH - Knacudikauio
OCOBAWBOCTI Ta NOLWYK AWLLKY

@ Ocb ponoeHeHwid LaTeX koa, B AKOMY AOAAHO pOBOTY 3 HECKIHUEHHO BIAAANEHOK TOUKOH, T

Knacubikawio Ta NowWyK AMLLKY:

atex @ Konitceat kog

\documentclass{beamer}
\usepackage{amsmath}
\usepackage{amsfonts}

\usepackage{amssymb}

V\title{Classification of Singular Points in Complex Analysis and Calculation of Residues}
\author{Prepared by AI Assistant}
\date{\today}

\begin{document}
\frame{\titlepage}

\section{Introduction}
\begin{frame}{Introduction}
\begin{itemize}
“item In complex analysis, singular points are critical for understanding the beha
“item Singular points can be clas-+fied as:

\begin{enumerate}
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Aripiopi, pe3ynbTytoua Mpe3eHTallisi HaJaeThCsl aHTTHCHKOI0 MOBOIO
MIPH CMJIKYBaHHI YKPaiHCHKOIO:

B UOLUITIENL ; CAUSETSWING\UESKIOp\IODa.ex - = ~

file Edit Tools LaleX Math Wizard Bibliography User View Options Help

| Y |Quick Build ~| )» \View PDF

Proba.tex ] O L:17c1 HAE B AV o83 e0n%
\author{Prepared by AI Assistant}
\date{\today}

B

\begin{document}

\frame{\titlepage} Singularities at Infinity

moDDle=E &8E s

Definition: A singularity at infinity occurs when a function does.
\section{Introduction} not behave analytically at z = oc.
\begin{frame}{Introduction} : To analyze singularities at infinity, we consider the function’s
\begin{itemize} behavior as 7 — o by substituting w = 1/2, where w — 0 as

\item In complex analysis, singular points are critical for understanding 2z
the behavior of complex functions Example:

\item Singular points can be classified as: f(z)= 1

\begin{enumerate} 2+1

\item Removable singularities
\item Poles

\item Essential singularities
\item Singularities at infinity
\end{enumerate}

\item We also discuss the method of calculating residues at these points.

As z -+ o, we substitute w = 1/z, giving the equivalent function:

(1]

W2
T+w?

This function has a singularity at w =0 (i.e., z = %)

Residue Calculation: To calculate the residue at infinity, we use
the following formula:

f(w) =

\end{itemize} ~
\end{frame} Res(f,0) = = )~ Residues at finite singularities
3 1, p— For the le f(z) = L4, the resid he fini i re
\section{Removable Singularities} S ee Al f(2)) oy, the MBdIsS 3t thefinte poiitE are
. L Al
\begin{frame}{Removable Singularities}
\textbf{Definition:} A removable singularity is a point where a function is not
defined but can be redefined to make the function analytic.
\newline

REDREH

Calculation of Residues - Summary

> For removable singularities, the residue is always zero.

> For poles, the residue can be calculated using the formula for
the derivative of the Laurent series

> For essential singularities, the residue is the coefficient of
the term (2 — 29)~ in the Laurent series.

> For singularities at infinity, the residue is calculated as the
negative sum of residues at all finite singular points.

Key Formulas:
> Removable singularity: Res(f. z) = 0
> Pole of order n

\textbf{Example:}
AL

)

Res(F, 20) = ﬁ fim

22 d2™
> Essential singularity:

Res(f, z)) = Coefficient of (2 = )" in Laurent series

Komminsiis onoBnenoro Latex-komy gae mpe3eHTalniio 3 9 CTOpIHOK,
3 MPUMITUBHUMHU MPUKIAJaMU, ajie¢ OUTbII PO3TOPHYTUMH BiIMOBIISMH.
MosxnuBe BAOCKOHAJCHHS KOAY JUIsl HaJaHHS CTyJEHTaM HEOOXiTHOTO
piBHA. OCTaHHS i - 3aIUT HAa TEpeKiia] TEKCTy Mpe3eHTallli Ta HadaHHS
BiamoBigHOTO Latex-komy:

Mepeknagyn Ha yKPaiHCeKy MOBY OCTAHHK NPEIeHTALIK (2
HEeCKIHUEHHOK TouKoH) B Latex. 3pobneHuit nonepeaHin dain He
KOMMINKETECA. MOXAWMED, yepes Gpak AoCTyny A0 NakeTy 3
KMPWINLIEKD, MOBE - YKpaiHCbKa

@  CTeopeHHs 3ynuHeHo

Maea iige Npo nNpe3eHTauia "Knacu@ikayis ocoBanBMX TOYOK QYHKLLIA
KOMMAEKCHOT 3MIHHOT, JIMwKK®

1] Classification Singular Points Ukrainian e

‘item Monwcw
‘item IcToTHo ocofnuel Touqxu
“item OcofnueocTi B HeckiHueHHOCTL
‘vend{enumerate}
“item Takow 06roEopweTLCA MeTog OOYMCNEHHA NMUKIE ¥ UMX TouKEX.
wend{itemize}
‘end{frame}
Ysection{¥cysHi ocofnuel Touku}
‘begin{frame}{¥cyenl ocobnuei Touku}
‘textbf{OsHavensAa:} Ycyeda ocobnuBa ToYka — Ue Touka, y Axiid dyukuis ve BusH

\newline

Ytextbf {Mpuknag: +

HaTtomicTe 4aii BignoBigk y 4Yati »

A cTeOpME Haiin LaTeX ykpailHCBKOK MOBOK ANA Npe3eHTauil Ha Temy “"Knacndikawia ocobanemx
TOUOK QYHKUIFA KOMNAEKCHOT 2MiHHOL JTMwkK", B MOXETe NeperNAHyTH Ta BIAPEAaryBaT A0KYMEHT

y Maweni npasopyy. AKWo NOTPIBHI A0AaTKOBI yTouHeHHs, AaiiTe Hatu! @)
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Kommimsimisi Tekety nmae mpeseHtarito B Latex Ha 7 crnaiigax, piBHSA
C1a0II0r0, HIXK aHTJIOMOBHMIA:

B Document : C:\Users\lrina\Desktop\Proba.tex - o x

File Edit Tools LaleX Math Wizard Bibliography User View Options Help

uild ~| 2> [View PDF ~]

C

<]

® Lusc1 NMHAEB B AV o @3 ®[mse -

f(z) = \frac{1}{z*2 + 1}
\]

s $z \to \inftys pofumo 3aminy $w = 1/z$, OTpuMyemo:

A

f(w) = \frac{w2}{1 + w2}

N

OcobnueicTe y Touyi $w = O (10670 $2 = \infty$)

\textbf {00uMcnenns NMwKky:} JMUOK ¥ HECKIHYeHHOCTL BU3HAUAETLCR AK:
ALl

\text{Res}(f, \infty) = -\sum \text{Res}(f, z i),

Ay

ne $z_i% — ckiHyeHHi 0cobmmBi TouKM
\end{frame}

B mNDDeERE =

\section{Buch
\begin{frame}

Res(f. ) = am1

OcobnusocTi 8 HecKiHueHHocTI
INUKiE BKIKMAKTL BUKOPNC TaHHA GopMynu fns nomwocie i °
£l

B
1~
x ]
=
=

wy w=1/z, pe w = 0 npu

1

0)= 745

Line  Message

ine 1/ No Cyrillic font encoding has been loaded <o far. W

ine 1 File “Proba.out” has changed )=
Tauui w =0 (Tobro

s naiRy: JIAUIOK Y HECKIHHEHHOGT! BM3H AUZETHGH AK

Res(f, o) = = 3 Res(f, ),
iiuemi ocoBn sl ToMKH

141592653-2.6-1.40.24 (MiKTeX 22.12) (preloaded format=pdflatex 2023.4.3) 11 DEC 2024 16:24

Rnurea Viewar B

[Toganpmmii miagor MOXKE TOKPAIUTHA TPE3CHTAII0, a Jd0JaBaHHS
MIPUKJIAiB BPYYHY - TABUIIUTH PiBEHh KOHTCHTY.

BucnoBku npo ¢pyunkuiro cepsicy ChatGPT.

[Ipu 3anuTi Ha CTBOpPEHHS Mpe3eHTAIlli 3 MAaTeMAaTHUYHO! JUCIUILTIHM,
ChatGPT mnocniioBHO Hajxae iTeparlii MOTPIOHOTO 3MICTy Ta TeHEepye
npe3eHTaiiio y Beamer 3 koyom B Latex. Anpiopi, KOl reHepy€eThCs aHTI1HCHKOIO
MOBOIO Ha cnabkomy piBHI. llepexman ykpaiHChKOIO MOBOIO KOPEKTHHIA.
[linTpumka Jiajgory Ta KOHTPOJb SIKOCTI JO3BOJISIIOTH TMOKPAIIUTH 3MICT
npesenTaiii 3acobamu I, mpote HeoOximHe moompaitoBaHHs ¢ailly BpydHY.
CepBic MOke OyTH BUKOPUCTAHUH ISl CTBOPEHHS MPE3CHTAIlli MaTEMaTUIHOTO
3MicTy 3 kojamu B Latex.

Ha3ssa cepsicy: Microsoft Copilot
Jlink Ha cepsic: https://copilot.microsoft.com/
ba3oBi xapakrepucTHKH cepBicy (ILUIaTHICTb, OOMEKEHHH, NaM’ fATh)

YMOBHO O€3KOIITOBHUN CEpBIC 3 OOMEKEHHSMU (3aBaHTaXKEHHs), 3a YMOB
peectpartii B Microsoft. MosxiuBuii BUOip MOBH CIIUIKYyBaHHS (YKpaiHChKa).

dyukuis: ['eHepallis npe3eHTanii 3a TEKCTOBUM OIUCOM, CTBOPEHHS KOy B
Latex

Jucuumiina - wMaremaruka: Teopiss (QYHKIIM KOMIUIEKCHOTO 3MIHHOTO
(Knacudikarist ocoonuBux Touok ®K3. OOuucieHHs JIUIIKiB)
https://copilot.microsoft.com/chats/mJFNDSqQkILbPVN3RtsIK
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https://copilot.microsoft.com/
https://copilot.microsoft.com/chats/mJFNDSqQk9LbPVN3Rts9K

3aBIaHHS T0CTIIKEeHHS (3 IUIaHY).

Bwminns Al cepBicy cTBOpUTH Mpe3eHTallit0, 3 KojoM B Latex.

daxTax Keicy. (TeKCTH, CKPUHIIOTH, IPOMIITH, BiIMIOBII CEPBICY, ...).

CepBic 3a TEKCTOBHM 3allUTOM Ta YTOYHIOIOUMMHU KOMaHIaMU CTBOPIOE
npe3eHrauio B Latex.

I Pro. @ [V] Simplest metho.

Pagui Bac 6auntun

MoTpibeH cnucok
"3a" Ta "npotn"?

Po3zkaxiTe MeHi

Po3sc (& Posnouamm noswit var IM Hir cBOl ia€l, A Aam BaM
3BOPOTHWIA 3B'A30K
B rlepenati s06paxeria
O MoeiaomnerHs 2 Copilot

CepBic 13 3aBHaHHSM BIIOPABCS YacCTKOBO: 3reHepoBaHO Ko B Latex
AHTIIHCHKOIO Ta YKPAaiHCHhKOIO MOBaMH. € MaTeMaTH4IH1 HETOYHOCTI/HECTPOTOCTI
B O3HAYEHHSAX, CJa0Kki TmpukiIagu, Hemae Tpadiuamx 300paxeHs. Kox
KOMITUTIOETCST TIPABWJIBHO 1 MOKe OyTu ajmantoBaHuM. KomaHnma HamaeTbes
aHTIIICHKOIO:

Bxina:

Made a presentation in Latex (Beamer) related to the topic:
"Classification of Essential points of Complex-Valued functions.
Evaluation of residuals"

Include:
Removable point
Pole

Essential point
Infinity

Add Examples for each case. Latex code is needed
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Buxin:
Absolutely, let's break down the classification of essential points of complex-valued
functions and their residuals using LaTeX Beamer.

Here's a structured presentation outline:
O Konitogatw

{beamer}
{amsmath}

{Classification of Essential Points of Complex-Valued Functions: Evali
{Your Name}

¥

\begin{document}

3reHepoBaHO KO/ AHTJI1ICHhKOI0 MOBOIO, PIBEHb - TPUMITUBHUH.

file Edit Tools LaTeX Math Wizard Bibliography User View Options Help

BB ; 2] i » [QuickBuild -] D> [View PDF -]

@ < >[ Probatex | Q@ Lsoci HAH B ~Av o @5 3 ®[5%

\item Example: \(T(z) = e”{1/2}\) at \(2 0 = 0\).
\end{itemize}
\begin{equation*}
\lim_{z \to 0} f(z) = \text{undefined}
\end tion*
\enzy{'”{:::; font 6 Removable Points

\section{Point at Infinity}
\begin{ frame:
\frametitle{Point at Infinity}
\begin{itemize}
\item Definition: Behavior of \(f(z)\) as \{z \to \infty\)
\item Example: \(f(z) = z*2 + 1\) at \(z \to \infty\).
\end{itemize}
\begin{equation*}
\lim_{z \to \infty} f(z) = \infty
\end{equation*}
\end{frame}

> Definition: A paint z where f(z) can be redefined so that
£(2) becomes analytic

> Example: (7) = 922 ot 2 = 0

BNODD e & E

lim £(z) = lim 202 — 1
i) Mz

\section{Conclusion}
\begin{frame}
‘\frametitle{Conclusion}
\begin{itemize}
\item Summary of essential points classification
\item Importance of understanding residuals
\end{itemize} Poles
\end{frame}

RImasR

\end{document}

File Type  Line Message
Probatex Warning line 1 File Proba.out’ has changed

» Definition: A paint 9 where £(2) has a zero in the
denominator.
> Example: f(z) = Ly atz =1
Res(f,1) = lim(z = 1)f(z) =1

06 FILE
'ni; is pdfTeX, Version 3.141592653-2.6-1.40.24 (MiKTeX 22.12) (preloaded format=pdflatex 2023.4.3) 11 DEC 2024 16:48
entering extended mode
restricted \write18 enabled.
sline parsing engbled

[Toganpmmii Aiaior 3 CEpBICOM CHUPAETHCS HA BKJIIOYEHHS O3HAYCHB
JIMIIIKIB, MPUKJIAIB OOYMCIICHHS Ta JOJaBaHHS HECKIHUYEHHO BiJJajI€HOl
TOUYKH B MPE3CHTALIIIO:
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There is no definition of character of essential points. Add it aas
well as definition of Residuals

Got it! I'll add the definitions of essential points and residuals, too:

U KonitoBam

Classification of Essential Points of Complex-Valued Functions: Evalu
{Your Name}

3

{document}

{Introduction}
{frame}
le {Introduction}
{Ltenzze}
n Definition of complex-valued functions
Importance of classifying essential points
0verv1ew of residuals

le{Definitions}
{itemize}
f{Essential Point:} A point \ : does not
\1tem \textbf{Residual:} The coefficient of \( \frac{i}{z — z_8} \) in t
\endfitemize}

@aiin CTPYKTYPHO MOKPAIILY€THCS, ajleé HOCUTh PUMITUBHUM XapakTep 3a
piBHEeM mpukiaiB. bpakye o3HaueHb Ta MAaTEMaTHYHOI CTPOTOCTI:

File Edit Tools LaTeX Math Wizard Bibliography User View Options Help

B R 3 [® & » [Quick Build -] »> [View PDF -]
T Ca— 0imci  mMABE AV ouns

\item Example: \(f(z) = e {1/z}\) at \(z_8 = B\)
\end{itemize}
\begin{equation*}
\lim_{z \to 0} f(z) = \text{undefined}
\end{equation*}
\end{frame}

Essential Singularities

\section{Point at Infinity}
\begin{frame}
\frametitle{Point at Infinity}
\begin{itemize} > Definition: A point zn where f(2) exhibits chaotic behavior.
\item Definition: Behavior of \(f(z)\) as \(z \to \infty\)
\item Example: \(f(z) = z°2 + 1\) at \(z \to \infty\)
\end{itemize}
\begin{equation*}

> Example: £(z) = ¢/ at 2, = 0.
fim f(z) = undefined

NIl =2E 88

1]

\lim_{z \to \infty} f(z) = \infty
\end{equation*}
\end{ frame}

\section{Conclusion}
\begin{frame}
\frametitle{Conclusion}
\begin{itemize}
\item Summary of essential points classification
\item Importance of understanding residuals Point at Infinity
\end{itemize}
\end{frame}

(s3]
-
L]
=
-]

\end{document }

File Type line Message » Definition: Behavior of f(z) as z — o0,
Probatex Waming line 1 File Probaout’ has changed. > Example: f(z) =22 +1atz - oo
Jim £(z) = oo

1OG FILE

This is pdfTeX, Version 3.141502653-2.6-1.40.24 (MiKTeX 22.12) (preloaded format=pdflatex 2023.4.3) 11 DEC 2024 16:52
entering extended mode

restricted \write18 enabled.

Caklina rarcinn anshlod

Kommninsmist Latex-koay mae npe3eHTallio 3 8 CTOPIHOK.
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OctanHs i - 3a0UT Ha JOJABaHHS KOHTEHTY Ta MEPEKIa] TEKCTY
npe3eHTalli yKpaiHChbKOK MOBOIO, CTBOpeHHs Latex-komy:

3pobu Nepeknas TeKCTY yKpaiHCEKOK MOBOH. MNpezeHTalif Mae ByTu
i2 BpaxyBaHHAM 3acTOCyBaHHA KMpUAWLI B Latex. Poswmp
iHpOpPMaLIito NPo NOMCKM NOPAAKY K, 404N BIANOBIAHWI NPUMKAEA.
Jopali 03HaYeHHA NULLKY, AK KoediuieHTa npu 1/(z-z0) e paai
[JopaHa dyHKLUIL. JnA iCTOTHO-0CcOBAMBOT TOUKM Ta HECKIHUEHHOCTI
HaBeAW NpUKNaaM obYMCIeHHs TMLLIKIB

3pobw eanHuii dhaiin-npeseHTauilo, roToBuid 4o komninauii e Tex. €
ONWCKN B Hazeax chaiiaie

Ocb roToBa NpeseHTauifA 3 ypaxyBaHHAM Bawux nobaxaHb, BKAKOYAKOUW Nepeknas
YKPaTHCLKOK MOBOIO Ta KWPUAWYHI CUMBOAW B LaTeX:

U Konirosamm

{beamer}
{amsmath}
[utf8]{inputenc}
[ukrainian]{babel}

{Hnacwpikayin iCTOTHMX TOYOK KOMMNNEKCHOZHAYHWUX IYHKUiA: O6YMCnNeHHA nul
{Bame im'n}

i H

in{document}

Komninsamiss Latex-komy nmae mpeseHrariss Ha 8 crnaiinax. PiBeHb He
MOKpAILlEHO, O3HAYEeHHs JIMIIKIB ISl MOJIOCY MOPSAAKY K HE JOJaHo, JesiKi
PEYCHHS HE MaIOTh 3MICTy, MEPEKIIa ]l Ha3B 0COOIMBUX TOYOK HEBIPHU:

File Fdit Tools LaTeX Math Wizard Bibliography User View Options Help

BB ¢ ™ # Y [Quick Build ~] ) [View PDF -]

R T Ousuci MAEBE AV o@ed e |

\item Obuucnenna awuxie: [ina \(f(z) = e~{1/z}\), posknag y pag Jlopana Mac
weckinuenny KinbkicTe unenis.

\end{itemize}
\end{frame}

> Buanasenns: Touxa 0, ae F(2) momxa nepeausnaunmu 1ax
. . . wo F(z) crane ananimunoro
\section{Touka Ha HeckinuennocTi} > Npwsnom F(2) = S22 pn 2 = 0
\begin {frame} 7 B
\frametitle{Touka na weckinuennocTi} 8 lim £(2) = lim sz
\begin{itemize} =0 =0z
\item Busxauewns: Moeefinka \(f(z)\) npu \(z \to \infty\)
\item Mpuknap: \(f(z) = 2°2 + 1\) npn \(z \to \infty\)
\item OGuucnewHs mvwkie: [ns Gyekuil \(1(z) = \frac{1}{z}\), nuwek npu
HECKIHUeHHOCTL popienwe \(-1\).
Nend{itemize}
\begin{equation*}
\lim_{z \to \infty} f(z) = \infty
\end{equation*}
\end{frame}

Montocn

\section{BucrosoK}
\begin{frame}
\frametitle{Bucnosox}
\begin{itemize}
\item [ifcymox knacupikayii icrorhmx Touok > Buswauenns: Touka 2, A€ F(2) MAE HYMb B MHaMeHHUKy.
\item Baxnmeicte posyminks mmukie
\end{itemize}
\end{frame}

> Manoc nopsey k: Touxa 20, ae dywkuis £(2) mae nonioc
nopsaey k
> Mpwoian 7(z) = g non 0 =1

\end{document} Res(f, 1) = fim (z = 1/*(z) = 1

File Type  Line Message
Warning | fine 1/ No Cyrillic font encoding has been loaded 5o far.

Probatex Warning line 1 File "Probaout’ has changed

LOG FILE IeTorHi ocobavei Tosku
This is pdfTeX, Version 3.141592653-2.6-1.40.24 (MiKTeX 22.12) (preloaded format=pdflatex 2023.4.3) 11 DEC 2024 16:57

entering extended mode

restricted \write18 enabled.

Yol ng

Source Viewer UTF-8 Normal Mode

[Momanpumii  fianor MoXe TMOKpAIIMTH Mpe3eHTallllo, a J10JlaBaHHs
MPUKIAJIIB BpYUHY MIIBULIUTH piBeHb KOHTEHTY. [10TpiOH1 YMCIeHH] MpaBKH.
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BucHoBkn  mnpo  ¢ynkuiro  cepBicy  Microsoft  Compilot:
[Tpu 3anuTi Ha CTBOPEHHS HpE3eHTAallli 3 MaTeMaTnyHOl Aucuuiniing, Microsoft
Compilot mocmimgoBHO Hagae ireparmii MOTPIOHOTO 3MICTy Ta TEHEpYE
npe3eHTaiio y Beamer 3 kogoMm B Latex. Anipiopi, KOl TeHEpY€EThCS aHTIIIHCHKOI0
MOBOIO Ha ciabkomy piBHi. [lepekian ykpaiHChKOI0 MOBOIO HEKOPEKTHUM (HA3BH
TOYOK, Oe33MiCTOBHI pedeHHs). [linTpumka pgianory Ta KOHTPOJIb SIKOCTI
JTO3BOJISIIOTH TTOKPAIUTH 3MICT npe3eHTaiii 3acodamu 111 3 Benukumu yacoBumu
BTpaTamu. MoxiuBe GyHIaMeHTaIbHE JoompaltoBanns (daimy BpyuHy. Cepsic
MOke OyTH BUKOPUCTAHUM JJIs CTBOPEHHSI TPE3EHTAIllii MAaTEMaTUIHOTO 3MICTY 3
konamu B Latex (Template file) 3 HanmrcaHHAM KOPUCHOTO 3MICTY BPYUHY.

BucHoBku:

JlocnimxeHo 2 cepBicH Al CTBOPEHHSI MPE3EHTAIIlH 32 TEKCTOBUM OIKUCOM
3 TeMu “Oco0nB1 TOUKH (PYyHKIIA KOMIUIEKCHOT 3M1HHOT1. OOUHCICHHS TUIIKIB .
[TorpiOHa cucTteMa MOCIIAOBHUX 3allUTIB Ha IMJABUIIEHHS PiBHA a00 MPOIHC
MPUKIAAIiB BPY4YHY, KOHTPOJIh KOpPHUCTyBada 3a BIATYKOM. € TOMWIKA
MaTEMaTHYHOTO XapaKTepy, HECTPOTl O3HAu€HHS, MNPUMITHBHI MPUKIAIH,
HeBIpHUU niepekiaa Tepminoorii. Koau B Latex komnunoroThest 6€3 MOMUIIOK, 13
BpaxyBaHHsM makeTy kupuinili B Beamer. Cepic Microsoft Compilot BukoHas
3aBJaHHs Ha ripmomy piBHi, Hix ChatGPT.
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Po3aiin 2. CTBOPEHHS HPE3EHTAI_[II71 3A 1OIIOMOI'OIO 111
Kucnax C.B.

Hasga cepgicy. Gamma.app

Jlink Ha cepsic. https://gamma.app/

ba30Bi XxapakTepUCTUKH CEPBICY - YMOBHO 0€3KOIITOBHUI cepBic

Oynkuig. CTBOpeHHSI Npe3eHTalliidl, TEKCTOBUX JOKYMEHTIB Ta Bed
CTOPIHOK

Bxin - Buxin. Bumoru-Ilpesentanis

3aBnaHHs JgociipkeHHs (3 miaHy ). CTBopeHHsI Tnpe3eHTaliil 3a
aonomororo HIT

Gamma.app - ue IHHOBAIlIMHUI CepBIC, KU JO3BOJISIE CTBOPIOBATU
nmpe3eHTalii Ta BeO-CTOPIHOK 3a JAOMOMOror Heilpomepexi. Lleit iHCTpyMeHT
nornioMarae e)eKTUBHO OpPraHi30BYBAaTH MPOILIEC CTBOPEHHS CTBOPEHHSI SKICHOTO
BI3yaJIbHOTO KOHTEHTY. Gamma.app € noTy>KHUM PIIIEHHSM JIJIsl TUX, XTO IIyKa€e
e(eKTUBHUN CHOoCi0 CTBOPEHHS Bi3yalbHONO KOHTEHTY 3 BHUKOPHCTAHHSIM
CydacHHUX 1H(POpPMaLIMHUX TEeXHOJIOTiH. [l0 OCHOBHMX MOKJIMBOCTEH JTaHOTO
CEpBICY BIIHOCATHCS:

IIBuake cTBOpeHHsI KOHTeHTY. Gamma.app A03BOJsiE KOPHUCTyBauaM
CTBOPIOBATU MpE3EHTAIlll Ta JOKYMEHTH 3a JIIYeH1 XBWIMHU, BUKOPUCTOBYIOUU
I anst aBTomaTu4HOTO (opMaryBaHHS Ta au3aiiHy. lle 3HauHO omMTUMI3YyE
PoIIeC, OCKUTLKM KOPHCTYBauaM He MOTPiIOHO BUTpAYaTH Yac HA HAJAIITYBaHHS
m1abJ0HIB a00 CTUIIIB.

InTyiTuBHO 3po3yminumii iHTepdeiic cepBicy: Gamma.app mnponoHye
OpocTi  1HCTPYMEHTH, fAKI  JO3BOJSIOTH  JIETKO  HAJalITOBYBaTH  Ta
BJIOCKOHAJTIOBATA CTBOPEHUI KOHTEHT.

Be3nexka Tta xondinenuiiinicts: Gamma.app cepio3HO CTaBUTHCS J0O
Oe3rnekn JaHNX KOPUCTYBadiB, IO € BAKJIMBUM aCIIEKTOM ISl 0araTb0X KOMITaHii
Ta OpraHizariil.

Kacromizauisa: KopucryBaui MOXyTb JI€rKO 3MIHIOBaTH CTHIb 1
odopMIIEHHSI CBOIX TIPE3EHTAIlll, M0 JO03BOJSIE CTBOPIOBATH YHIKAJIbHUM
KOHTEHT.

HinTpumka pizaux ¢opmartiB: Gamma.app 103BoJsi€ CTBOPIOBATU HE
JUIIe Tpe3eHTallli, ajme W BeO-CTOPIHKM Ta JOKYMEHTH, IO POOUTH HOTO
YHIBEpPCAITbHUM 1HCTPYMEHTOM.

[Ticnsa npouenypu peecTpaliii IEpexoAUMO Ha TOYATKOBY CTOPIHKY CEPBICY
(puc. 1).
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Sergey Kislyak's Work... + OTpUmanTe HEOOM
FREE

M & Gammas
+ Creopwti Hoewi E + Hoee 3umcToro apkywa B Imnopr ~
5 Yce. @ Hewogaeno nepernAKYTI @ CreopeHo oGO 17 BuGpane i Citka Cnme
& Gammas
.
Gamena Tips & Tricks.
& = VN [ ——
+ pam re. -
Gamma Tips & Tricks
OprasizyATe cBol gammas 3a
Temamn Ta noginiTeca Humm :
CBOEK KOMaHAGKD o Cropeno Tobow
CTBOPUTH 60 NPHERMATHER
A0 NANKH

Puc. 1 [TouaTkoBa ctopinka cepBicy Gamma.app

SIko xKopucTyBady HEOOXI1THO CTBOPUTH HOBY MPE3CHTAIllI0, TOKYMEHT
abo BeO-cTopiHKYy HeoOxigHO oO0patu «CrtBopuTu HOBuUi». I[licma 1boTO
3MIIMCHIOETHCS MepeXig Ha HACTYIHY CTOPIHKY ( puc.2 ), 1€ KOPUCTYyBa4d Ma€ 3MOTY
o0patu OJIMH 3 TPhOX BapiaHTIB CTBOPEHHSI MPE3EHTALllM, TEKCTOBUX JTIOKYMEHTIB

Ta BEO-CTOPIHOK.

CrBoproiiTe 3a fonomoroxo 11

3 yoro 6 By XOTiNK novaTnu?

MonynapHi

BCTaBUTM TEKCT 3reHepyBaTu IMnopT dainy a6o
N ST 5 URL-agpecu

Cr

> Mpogoexymte —>

Puc. 2. BapianTtu cCTBOpEHHS Mpe3eHTallid, JOKYMEHTIB Ta BEO-CTOPIHOK
[Tepmmit BapiaHT TeHeparlii SKICHOTO KOHTEHTY 3a momomoroto [

(oOupaeMo «BCTaBUTHU TEKCT», AUB PUC. 2) pealli30BaHUI BIJIMOBIIHO /10 BX1IHOI
TEKCTOBOI 1H(opMallli, IKy HeOOX1AHO BCTABUTHU Yy BIANOBIIHE TOJI€ (AUB. pUC.3).

50



& Hasap

Berasre

JlopaiTe HOTaTKKU, KOHCNEKT abo BMICT, AKMM BU XOTiNK 6 BUKOPUCTATH

MounHaouM 3 ApYroi NONoBKHK XX CT, CNOCTEPIraeTLes iCToTHE

36inbLIEHHA cepepy) TPMBANOCTI XUTTA NIoAEH. 3HAYHOKO MIDOIO Uei
NPOUEC NOB'AIaHMA 3 POIPOGNEHHAM HOBUX NIKAPCLKUX Npenaparie Ta
33CTOCYBAHHAM CYMACHUX CTPATErin NiKYBaHHA. 3 POIBUTKOM
IHGOPMaLLHIMX TEXHONONIH Ta CYNaCHUM CTaHOBNEHHAM GioiHdopMaTHKy,
CNOCTepiracTbeA CYTTEBUA NPOrPec B YCix HANPAMaX, WO CYNPOBOAXYIOT
CKNAAHUA NPOUEC POIPOOKM NPENAPaTie MeANYHOIo NPM3HadeHHA. Mowyk
HOBMX NIKAPCLKMX Npenaparie BKNOYaE ABI 0CHOBHI Ga3u ~ AOKNIHIUKI
BOCNIAKEHHA Ta KNIKIYKI BUNPOBYBaHKA. MacoBOMY 3aCTOCYBAHHIO Gyab-
AKOTO NPENapaTy MEAMYHOTO NPUIHAYEHHS NEPEAYIOTL TPUBANI KAIHIYHI
BUNPOGYBaHHA, 3a38M4ain enpoaoeX 10 p. OCHOBHMA BHECOK B
ONTUMIaiio NPoyecy POIPOGKHU NIKAPCHKMX 3ACOGIB MOXHA AOCATHYTH Y
$a3i AOKNIHINHMX ACCNIAXEHD.

Lo 6 Bu xoTinu CTBOPMTH 32 AONOMOroK Uboro KONTeHTy?

° .
=2 L=} 5

Npesentawin | BeG-cropinka Doxyment

Y NinovEHUKY DOAMNAKVTO OCHOBHI METONK KOMN'IOTERDHOTO NU3aNKHY

Puc. 3 Tekcrora iHdopmariis, 110 JISKATh B OCHOBI TIPe3eHTAITI

[Ticns uporo, HaTuckarouum Ha «lIpe3eHTarlis» OTpUMYEMO TapHHUU Ta
SIKICHUH pe3ysbTaT (puc. 4).

@ Tema @ Mopjnitecs P Npucymiiis v

* Komn'1orepuuii 1u3aiH

JIKAPCHKHUX NMpenaparis:
peBoIIOLIsA B (hapmaneBTHIII

3 apyroi nonosmHM XX CT. CNOCTEPIraeTbes iCToTHE 36iNbLIEHHA
CcepeaHbOl TPUMBANOCTI MUTTA NIIOAEH, 3HAYHOIO MIPOIO 3aBAAKK
PO3po6LI HOBUX NIKAPCLKMX NPenaparis Ta 3aCTOCYBaHHAM Cy4acHMX
cTparerin nikysBaHHA. Cy4aCHWM CBIT, 3 PO3BUTKOM iHGOPMaUINHKUX
TexHonoriun Ta 6iciHpopMaTUKM, BIAKPUBAE HOBI MOXTMBOCTI ANA
BAOCKOHANEHHA npouecy po3pobku nikis. Komn'ilotepHunin ansanH
npenaparis, abo CADD, sinirpae knioMosy ponb y Uin esoniouii.

) Ha Sergey Kislyak

Ocranme penarysanys less than a minute ToMy

Puc. 4 3renepoBana nmpe3eHTallis BiAMOBIIHO JI0 BX1JHOI TEKCTOBOI iHPOpMaIii

3aciyroBye Ha yBary JOCUTh IIIKaBUM TMIiAX1JA 1100 CTBOPEHHS
mpe3eHTali, SKui peamizoBaHuii B cepBici Gamma.app Ta m03BOJSE
3reHepyBaTi (00OMpPaEMO «3reHepyBaTW», IUB. PUC. 2) MPE3CHTAIII0 BIAMNOBITHO
70 BCTAHOBJICHUX BUMOT Ta Mo0Oa)kaHb (JIUB. pucC. 5).
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« Hasap

3reHepyBatu

LLlo 6 BM XOTiNK CTBOPUTH CbOrOAHI?

. =

n i 8 P

8 xaprTam v i3 3a v - Y v

S cnangis icTOpiR CTaHoBNEHHA GIOIHOOPMATUKY, AK HayKH

4 CTeOpITL KOHTYP

Puc 5. 36epexenns iHpopMalrii o0 BUMOT Ta MOOaKaHb
JUTsl MallOyTHBOI TIpe3eHTAalli

[Ticnsa matuckanHs Ha «CTBOPUTH» OTPUMYEMO MPOMIKHHMN pe3yJbTaT y
BUMJISIAI TUIaHYy MaiOyTHBOI mpeseHTantii. Jlis 3amurty, Hampukiaj, «iCTopis
CTaHOBJICHHS 0101HPOPMATUKHU, K HAYKW» OTPUMAEMO BIAMOBIIHUM MEPEINTIK, 1110
BIJITOBI/Ia€ HAa3BaM CJIAIIB MaiOyTHROI Mpe3eHTarii (IuB. puc 6).

« Masaa renepyBarn
Wesako Bxapnon v i3 32 3amonuysawam @ Yepaincexa
5 cnanaie iCTORIA CTIHOBNOHHA GIOIHOOPMATIKY, AK HayKn <
KoHcnexT

1CTOPIR CTAHOBNEHHA GIOMEOPMATHIM
2 32poAXSHHE GioiMBOPMATUKY RK HaYKH
PozauTox MeToale aaniay Sloneriumus aaHmx
Bname gocarnens v ranysi indopmatuii Ha Sionoriuni gocniaments
Pons GloiPOpMATHKM ¥ GYSacHUX Glonoriumms BRXPUTTRX
NepengxTuny poasuTxy SiolnbopmaTis

3naverHR GlolHOPMATINN ANR MAHGYTHBOMO HAYKK

Puc. 6. [lnan npe3enTarii

Ha HacTymHOMY MpOMIDKHOMY €Tarli KOPUCTyBad Ma€ 3MOTy 0OpaTH TeMy
o(opMIICHHST MallOyTHHOT Mpe3eHTallii (puc. 7).
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Bu6epitb Temy

% Wagn-rema
Temsora. Caitno Npogecionar
Aexpa
Title Title
sooystnk  [EECENERIE
v Ash Coal
e nocuaanns.
Title Title
lamingo Canaveral
Title Title
Body & : ok
Oasi Fivo

Puc.7. BubGip Temu npeseHrartii

[licnsg HaTUCKaHHS «3T€HEpyBaTW» 3a JIIUEHI CEKYHJIU OTPUMYEMO SIKICHO
odopmIiIeHy npe3eHTallio (puc.8).

a -
P T
— K Poskpurta TaeMuuLb
- Kurrg: IcTopisa
bioindopmartuku
o
BiOIH(OPMATHKA - UE rany3b, AKA O6'€AHYE 6io) e
Hay RA3€ 3MOry AHaNi3yBaTH T iHTepn A
Gior Hbopuaui
-
(5} Ha Sergey Kislyak
Octanmt pegarywasons less than a minute touy -]
=
0
v
4
BapokenHs bioindopmaruku: IMepui Kpoku
Biakpurra JIHK [epui [porpamu Possurox Komn'iorepis
Bigxpua crpyxrypm AHK & 1953 poui Nepui Nporpamu ns 06poBKH 3POCTIHNR NOTYKMOCTI KOMN'10TepiB
NIOKAANIO NONATOK pesonioyii & GIONOriNHMX AAHMX 3'RBUAMCA B 1960-x,  R0380NHNO OBPOGAATH BCe Binbusi Py
GIONOTINHIK ROCAIAKEHHAX RONOMAraIOYM AHANI3YBATH rEHETHYMY OBCAM RAHIX, POIHPIOONH Q .

Puc. 8. 3renepoBana npe3eHTarlis

BucnoBku npo keiic ta ¢pynkuiro cepsicy. Cepsic Gamma.app n03BoJisie
OTpUMATH SKICHI Mpe3eHTAallitHI MaTepiaiu, MO JO3BOJISE CIIPOCTUTH POOOTY
HAyKOBO-TIEAAroriyHuX criBpoOiTHHKIB. [{o mepeBar cepBicy Gamma.app moxHa
BITHECTH MIATPUMKY YKpaiHChKOi MOBH, 3pYYHHA Ta IOCTaTHHO MPOCTUH Yy
KopucTyBaHH1 1HTepdelic. KpiM TOro, 10CTaTHHO BHCOKOI OLIIHKH 3aCIyTOBYE
cepic Gamma.app 3 TOYKH 30py JOCTOBIPHOCTI MPEICTABICHOI 3reHEPOBAHOL
TeopeTuyHoi iH@opmarllii. [lo HemomikiB MOXXHA BIAHECTH TOH (akT, 1110
OE3KOIITOBHO CEPBICOM MOKHA KOPUCTYBATUCh OOMEKEHUHN MEepio.
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Po3nin 3. JOCJIAKEHHSA CEPBICIB 111

Camounenko O. B.
3.1. CriiajaHHs TECTOBHUX 3ANMMUTAHb CTOCOBHO MATEHTO3HABCTBA

Ha3ga cepsicy: Gemini

IMocusanns Ha cepsic: https://gemini.google.com/

OcHoBHi ¢ynkuii: ['eHepailisi TeKCTy 3a 3alIUTOM y BUTIISIl TEKCTY (3
KJIaBlaTypu a0o 3 royiocy), 300paxxeHHs, (aitia JoKyMeHTy abo MOCHJIaHHS Ha
CTOPOHHUH pecypc

YmoBH BUKOpUCTaHHs: beskomroBHOo (0a3oBa Bepcis), IUIATHO
(po3mmpeHa Bepcis)

SAkicTh OTPUMAHMX pe3yabTaTiB: SIKICTh BHIIE CEPEIHBOL

Biaryk npo cepsic: Gemini — me Benmmka MOBHA MOJIENb, pO3pOOIcHa
kommnaniero Google Al Sk cepBiC IITYYHOrO IHTEIEKTY, BOHAa 3/aTHA
BUKOHYBATH IIUPOKUM CTIEKTP MOBHUX 3aBJIaHb, BKITIOYAIOUX FEHEPAIIII0 TEKCTY,
NepeKIIajl, HaUCaHHS pPI3HUX TBOPYMX TEKCTIB, HAJaHHS BIANMOBIICH Ha
dbakTU4YH1 3amUTaHHS Ta TMPOBEJACHHS OCMMCICHUX iajioriB. 3aBHsKU
BEJIMYE3HOMY 00CSTY TEeKCTOBHUX JIaHHMX, HA AKX MOJIeb Oyia HapueHa, Gemini
MOe HajaBaTH 1H(GOPMAII0 Ta BHKOHYBATH 3aBJaHHS Ha BHUCOKOMY PiBHI.
Moenp NOCTIHHO BJIOCKOHAJIIOETHCS, IO JIO3BOJSE 1 CTaBaTH Bce OLIBIN
e(EeKTUBHOIO.

Ilepesacu:

® DBe3KOITOBHICTB.

® JlocTymHICTh YKPAiHCHKO MOBOIO.

e JlocTymHuii B BeO-Bepcii Ta y BUMIIAI MOOLIIBHOTO JOJIATKY .

e V BeO-Bepcii IPOMOHY€E TPU BapiaHTH BIAMOBIACH (T.3. YEPHETKH), a
TaKO> MOXJIMBICTh OHOBJIIOBATH BIJIMOBI/b, IIOPA3y FEHEPYIOUH IO
TPU BapiaHTH.

MoxiiiBe 03By4yBaHHS BiANOBI1/1 TOJIOCOM.
[lepexiiaa iHO3€MHOIO MOBOIO POOUTH 3 TIOSICHEHHSIM BUKOPUCTAHUX
CJIOBECHUX KOHCTPYKIIIH.

e Jlo3Bosisie 0oOpatu piBEHb BIAMNOBIAI, HANPUKIAL, MOpocTime ado

npodeciiHiie.
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Heooniku:

He renepye 300pakenHs. Moke CTBOpUTH 300pakKeHHS 3aco0amMu
nceBaorpadiky, HanpuKiIaa, OJI0K-CXEMY.

Tpu BapiaHTH BIANOBIJEH YAaCTO Mayio BIAPI3HSIOTHCS OJIHA Bij
OJIHOI.

I[Toku moraHo  mparm€e 13  3aKOHOJABCTBOM  CTOCOBHO
IHTENEKTyalbHOI BIIACHOCTI.

[IpencraBneHHs MaTeMaTHIHUX bopmyn CTaHIAPTHUMH
CHMBOJIAMH.

CAMOMJIEHKO: ITpomnty cKIacTH 5 TECTOBHX 3alUTaHb 3
OJTHIEIO TIPABWJIHLHOIO BIJIMOBIIIIO0 KOKHE (BIATIOBIAb BIIMITHUTH)
CTOCOBHO CKJIaJlaHHSl 3asBKM Ha BHHAaxiJ (KOPUCHY MOJETH) B
YaCTHHI, II0 CTOCYEThCS OMHUCY BHUHAXOAY (KOPUCHOI MOJIE1).
[IpaBuna CKJIaJITaHHS 3as1BKU TYT
https://zakon.rada.gov.ua/laws/show/z1411-24

GEMINI: ## TectoBi 3amuTaHHS IIOAO OIKMCY BHUHAXOMTY
(KOopuCHOT MOJIeITi) B 3asIBIIl HA MATEHT

3rigHo 3 3akoHoM VYkpainu "IIpo oxopoHy mnpaB Ha
BUHaxoAu 1 kKopucHi mozem" (3akon Ne 1411-24), onuc BUHaXoay
(KOpUCHOT MOJIeNl) € OJHUM 3 KJIIOUOBHUX EJIEMEHTIB MAaTEHTHOI
3asBKH. PO3MIISIHEMO KijbKa TECTOBHX 3allMTaHb, 0 CTOCYIOTHCS
[LOTO PO3ILTY:

#H## 3anuTanns 1:

**fka 3 HaBeneHux xapakrepuctuk HE € 000B’s13k0B0OTO 17151
OTIUCY BUHAXOMy?**

* A. l'airy3p TeXHIKH, 10 KOi HAJIEKUTh BUHAXI].

* b. PiBeHb TEXHIKH.

* B. CyTb BUHaXOy.

* T'. BapTicTh BUpOOHUIITBA BUHAXO/Y .

* **Bimmosigb: [.** BapticTh BHpOOHMIITBA HE €
000B’A3KOBOI0  XapaKTEPUCTUKOIO I OINUCY BHUHAXOJy B
MaTEHTHIH 3asBIIl.

HH# 3anuTaHHsA 2.

**qka 3 HaBegeHUX (YHKIIH € OCHOBHOIO METOIO OIHCY
BUHAxXO0Iy ?**

* A. 3aXUCTUTH BUHAX1J B1J KOIIIOBaHHS.

* b. OnucaTy 30BHINTHIN BUTJISIT BUHAXOY.
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* B. IlosscHUTH NpUHLUN pOOOTH BUHAXOAY TAaKHUM YHHOM,
00 Oy/1b-siKa KOMIIETEHTHA 0c00a MOTJIa HOTo BIATBOPHUTH.

*T". BU3Ha4UTH NOTEHI[IMHUX JIII€H31aTIB.

* **BignoBigs: B.** OcHOBHa MeTa ONuCy BHHAxony -
3a0e3meunTH A0CTaTHIO 1H(opMarlito s Toro, mobd OyIb-ska
KOMIIETEHTHAa 0co0a MOoIJIa BIATBOPUTH BHHaXiJ O3 MPOBEICHHS
BUHAX1THUILKUX MOIIYKIB.

### 3anutanHs 3:

** kUil 3 po3AUIIB ONMUCY BUHAXOIY MICTUTH 1H(OpMaIio
PO HAMOMM>KY1 aHAIOTH? **

* A. Tay3b TeXHIKH.

* b. PiBeHb TEXHIKH.

* B. CyTb BUHaxXoO1y.

*T. Ilepenik Qiryp KpeciaeHb.

* **Binmosiak: b.** PiBeHb TeXHIKM MICTUTH 1H(HOPMAIIIIO
PO ICHYIOU1 PillIeHHs (aHAJIOTH), KI BUPIIIYIOTh CXOXKY 3ajady.

### 3anuTaHHs 4:

**Un € 0O0OB’SI3KOBUM BKJIIOYEHHSI KPECJIEHb 0 OIHCY
BUHAxXOMdy ?**

* A. Tak, 3aBxau.

* b. Hi, HixoJm.

* B. TuibKu SIKIIIO BUHAX1]] MA€ CKIIaIHY KOHCTPYKIIIIO.

* I'. TUTbKH SIKIIO 1€ Tepe10adyeH0 BUMOTaMU KOHKPETHOTO
BUJTy BUHAXOIY.

* **Bigmopigs: [.** HasBHICTH KpECIICHb 3aJICKHTHh BIJI
KOHKPETHOTO BHUHAaxXOJy. SIKIIO Uisi PO3YMIHHS CyTI BHUHAxomIy
He0oOX11H1 rpadiuHi 300pakKeHHs, TO KPECICHHS BKIIOUAIOTHCS JI0
OTIHCY.

#H#Ht 3anuTaHHs S:

**flka 3 waBemenux BuMor HE ctocyerbes dopmynu
BUHAXOTy ?**

* A. ®opmyiia Mae OyTH YITKOIO 1 KOHKPETHOIO.

* b. ®opMyna Mae BU3HAYATH CYTHICTb BUHAXOJLY.

* B. ®opmya mae OyTH JIaKOHIYHOIO.

* I'. ®dopmyna Mae MICTUTH JAETaJbHUN OMHUC MPOLECY
BUTOTOBJICHHS] BUHAXO/TY.

* **Bignosigs: [.** @®opmyna BHHAXOMy HE MICTHUTH
JETATHPHOTO OINHUCY MPOIECY BUTOTOBJICHHS, a JIMIIE BU3HAYAE
CYTHICTh BUHAXOJly B CTUCIIIN 1 YITKIi QopMi.
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**[Ipumitka: ** L1 nmuTaHHA € TPUKIAIOM 1 MOXYTh OyTH
JOTIOBHEH1 a00 3MIHEHI 3aJIeKHO BiJ KOHKPETHHX BHMOT Ta
ocoOnuBOCTEl BUHAxXoAy. [ns OUIbII AETAJLHOIO PO3yMIHHS
BUMOT 110 O(OPMIICHHS TIaTEHTHOI 3asBKH PEKOMCHIYETHCS
3BEpHYTHUCA J10 (axXiBIliB y Tally31 IHTEIEKTYyalbHOI BIIACHOCTI.

**BaxynnBo:** 3aK0HO/IaBCTBO B Tajy3l MaTEHTHOTO TMpaBa
MOX€E 3MIHIOBATUCS, TOMY 3aBXIHM TMEPEBIPSUTE aKTyalbHY
PeIaKIlifo 3aKOHY TIepe]l TTOTaHHIM 3asBKH.

KOMEHTAP:

e Gemini mpoirHopyBajia IMpsiMe TOCHIAHHS Ha HOBI IpaBuWiia
CKJIaJIaHHA 3asBKM Ha BHHaxiJ (KOpHUCHY Mojens). HaromicTs,
BUKOPUCTaJa MOJOKEHHs 3aKkoHy Ykpainu “IIpo oxopoHy mpaB Ha
BUHAXOJI1 1 KOPUCHI MoJIei” .

e 3anmuT HA KOHTPOJBHI 3alMUTaHHS CTOCYBaBCSA JIUIIE OIUCY.
Haromicte, Gemini 3reHepyBaja 3almudTaHHS 1 Tpo (Gopmyy
BUHaxoAy (kopucHOi mojeni). Omuc 1 Gpopmyna - 1Ba caMOCTIiHI
JIOKYMEHTH 3aBKHU.

e Hespo3yMmino, 110 MaeThCcsi Ha yBasl MMij BKIIOYEHHSIM KPECJICHb B
omuc. 3TiHO 3 MpaBUIaMH, B ONMCI KPECICHHS JIUIIE 3raayOThCs, a
Oe3nocepelHbO TMOJAIOTHCI Ha OKPEMHX apKyliaXx 1 TakoX €
CaMOCTIHHUM JJOKyMEHTOM 3asIBKH.

e B oanomy 3 BapiaHTIB BiAMOBi/I (HE HaBEJACHOMY TYT) 3raAy€eThCs
JI1 “YkpaiHCbKUi 1HCTUTYT MPOMUCIOBOI BIacHOCTI”. CTaHOM Ha
3apa3 1i€i opradizamii He ICHye, BOHa JeKiIbKa pa3iB
peopraHizoBaHa, IepeiiMeHoBaHa 1 3apa3 Ha i1 0a3l CTBOpPEHO
YKpaiHChbKUY HalllOHAJTBHUM O(]ic 1HTENEKTyalbHOI BJIACHOCTI Ta
1HHOBATHKH.

S7



3.2. CkaajaHHsl Kepylw4oi NporpamMu AJsi NPOrpaMoOBAHOIO JIOTIYHOIO
KOHTpOJIepa

Ha3ga cepsicy: Microsoft Copilot

IMocunanns Ha cepsic: https://copilot.microsoft.com/

OcHoBHi ¢yHkuii: ['eHepairist TEKCTy 1 300pa’keHb 3a 3aITUTOM Y BUTJISAII
TEeKCTy (3 KIaBiaTypu abo 3 rojocy), 300paxkeHHs, (aiia JTOKyMEHTY a0o
IIOCUJIAaHHS HAa CTOPOHHUU PECYpC

YMOBH BUKOPUCTAHHA: be3KOMTOBHO

SIkicTh OTPUMAHUX pe3yJbTATIB: SKICTh BUIIIE CEPEIHBOT

Binryk mpo cepgic: Oii, a poriry Te came BijJ TpeTbOi 0cOOu

Microsoft Copilot — e mTy4Huii iHTEIEKT, CTBOPEHUH UIS HaIaHHS
JOTIOMOTH B IIIMPOKOMY CHEKTpl 3aBAaHb: BiJ BIANOBIAI Ha 3amUTaHHSI Ta
mouryKy indopmariii, 10 TeHepanii KOAy Ta TBOPUYMX IPOEKTIB. Moro mera —
3poOuTH 1HPOpPMAITit0 TOCTYIHIIIOK, JOTIOMAaraTi KOpMCTyBauyaM y JOCITHEHH1
iXHIX 1UIe 1 3a0e3nevyyBaTH 1iKaBl Ta KOpucHI B3aemonli. Copilot rotoBuit
MIATPUMATH  KOPUCTYBayiB y  OylIb-SIKHX THTAHHSIX Ta  [POEKTAX,
BUKOPUCTOBYIOUM CBOIO PI3HOCTOPOHHICTh Ta TJMOOKI 3HAHHS y OaraTtbox
TeMax.

Ilepesazu:

® DBe3KOIITOBHICTD.

® J{OCTYIHICTh YKPAiHChKOIO MOBOIO.

e JloctynHuii B BeO-Bepcii Ta y BUIIISAI MOOLTBHOTO 0JATKY .

e MoskJMBe 03BYyUyBaHHS BiAMOBI/Il TOJIOCOM.

Heooniku:

e 3reHepoBaHl 300paKEHHS YaCTO JOCUTH JaJieKl BT 3aIuUTYy.

e [Iporonye mumie OJWH BapiaHT BIAMOBIAI ©0€3 MOXKIMBOCTI
OHOBJICHHS.

e [lpencraBnenus MaTeMaTHYHUX dhopmyn CTaHapTHUMH
CUMBOJIaMU.

CAMOMJIEHKO: € Taka TexHiuHa 3ajaya - COPTYBaHHS
IUISAIOK Ha KoHBeepi. OcCh MOCHIAHHS Ha OMHUC 3aaadl Ta il
porpaMHy peasizailiro MoBoto LD ist mporpaMoBaHuX JTOTTIHUX
KoHTposiepiB - https://instrumentationtools.com/plc-program-for-
automatic-bottle-rejection-system/. Ilpomy mnepenucaTtd IO
nporpamy MmoBamu FBD Ta ST.
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COPILOT: 3BuuaiiHO, S TMEpenuily MporpaMmy JUist

COpTYyBaHHS IUIAIIOK Ha KoHBeepl MmoBamu FBD Tta ST.
FBD (Function Block Diagram) [Ilpocpama

Och sik Burisgae mporpama MoBoto FBD miisi aBTOMaTtuyHOi CHUCTEMH

BIIOpaKyBaHHS TUISIIOK:

Plaintext

U KonitoBatwm

|—=| Sensor

ST (Structured Text) IIpoepama

Ochb sk Burisgae mnporpama MoBow ST s aBTOMaTUYHOI CHCTEMU

B1IOpaKyBaHHS IUISIIOK:
Plaintext

PROGRAM BottleRejection
VAR
Start : BOOL;
Stop : BOOL;
Sensor : BOOL;
RejectValve : BOOL;
Conveyor : BOOL;
Timer : TON;
END_VAR

(> NMorika nporpamm =*)
IF Start THEN
Conveyor := TRUE;
ELSE
Conveyor := FALSE;
END_TF

IF Sensor THEN

Timer(IN := TRUE, PT
ELSE

Timer(IN := FALSE);
END_IF

IF Timer.Q THEN
RejectValve := TRUE;
ELSE
RejectValve := FALSE;
END_IF

END_PROGRAM

U KoniroBatn

CTapToBMii curHan x*)
CUrHan 3SYNUHKKW *)
AaTunK nNNauKu *)

HnanaH eBig6pakyBaHHa *)
HoHeeep *)

Taihmep *)

(> BxNw4YeHHS HKOHBeepa *)

(> BuNw4eHHA KOHEBecpa *)

:= T#2s); (* 3anyck TaiiMepa Ha 2 cCeKyHOM *)

(> Bxknw4yeHHSA KnanaHa eBip6paxkyeBaHHAa *)

(* BUKN4YEeHHSA KranaHa *)

Axmo moTpiOHO Oinble aeranei ado € iHII 3amuTH, Aail 3Hatu! Pano

JIOTTIOMOXKY !
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CAMOMJIEHKO: TIlponry 3reHepyBaTu JOTidHi (opMyIH
JUTA 111€1 3amadl.

COPILOT: 3Bu4aiiHO, s MOXY JONOMOITH 3 JIOTITYHHUMU
dopmynamu a4 wiei 3aaa4i. Ock JIOTT4HI POPMYJIIH, IO OMUCYIOTh
OCHOBHI OIepariii aBTOMaTUYHOI CUCTEMU BiIOpaKyBaHHS IJISIIIOK:

3amyck kouseepa: $$ \text{Conveyor} = \text{Start} $$

Bamyck  TaiiMepa, KONHM JIaTYUK aKTUBOBaHWi:  $$
\text{Timer\_IN} = \text{Sensor} $$

BinOpakyBaHHsS IIUISAIIKH, KOJU TaiMep crpaifoBaB: $$
\text{RejectValve} = \text{Timer\_Q} $$

3ynMHKa KOHBeEpa INpUM  BUMKHEHHI  crapry: $$
\text{Conveyor} = \neg \text{Stop} $$

Ili ¢gopMynu ommuCyrOTh OCHOBHI JIOTIYHI omepamii s
CHUCTEeMH BI0OpaKyBaHHS IUIAMIOK. SKIIo y TeOe € 11e AKICh 3aluTH
abo muTaHHs, nail 3HaTH! Pago 7omoMoxy.

KOMEHTAP:
e OO6uasi nporpamu Hamucani HETIPABUJIBHO. B opurinanbHiii
nporpami MoBoro LD TaiiMepu BincyTHi B3araii. € mumie

[13 2 113 2
KOHTAKTU 1 KOTYIIKHA .
Network 1 : Cycle ON
%I10.1 %l10.0 %QO0.0
“Stop PB" “Start PB" "Cycle ON"
/1 1 | { )}
%Q0.0 %QO0.1
"Cycle ON" "Conveyor ON"
1 L {
1 T \ 7
Network 2 : Cylinder ON InstrumentationTools.com
%QO0.0 %Q0.1 %l0.2 %I10.3 %QO0.2
"Cycle ON" "Conveyor ON" B @ b "X2" "cylinder ON"
1 1 1 1 VI 1 1 { 3
1 T 1 T I 1 1 \ T

e Takox 3’SBWINCh HAa3BH 3MIHHUX, SIKUX HEMa€ B OpPUTIHAJIbHIN
nporpami (“Kiamnanu’, HAMpPUKIaM).

e Mosgoto LD € n1Bi kepytoui jiHii. CTUIbKH % Mae OyTu i MoBoro FBD.
Haromictb, 6aunMo 0/1HY JIiHIIO KEpYBaHHS.

e Crpykrypa mnporpamu MoBowo ST mnpaBwibHa. CnoyaTky iine
OTOJIONIIEHHS 3MIHHUX, TIOTIM 0€3MO0CEePEIHHO TEKCT MPOTPaAMHU.

e Jloriyni ¢popMyiu HE BIAMOBINAIOTH JIOTIII 3a/1a4l Ta IPOTPAMH.
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Po3nin 4. 3ACTOCYBAHHSA IHCTPYMEHTIB IITYYHOI'O
IHTEJIEKTY HIA YAC ITPOBEJAEHHA JOCJ/IKEHD

Yepvonkina P.1.

4.1. AnaJyi3 HAyKOBHX cTaTell Ta iX B3a€MO3B'AI3KiB

Hasea cepeicy. ReseachRabbit
Jink na cepeic. https://www.researchrabbit.ai/

bas3zoei xapakmepucmuxu cepagicy.

ResearchRabbit — me mnoryxna trardpopma mIs JOCTIAHHKIB, sKa
CHpOIIYy€ TMpOIEC TMOIIYKYy HAyKOBHX CTaTed, MPOINOHYE MepCcOoHaIi30BaHi
pekomeHpaIli Ta J03BOJSE Bi3yalizyBaTH MeEpeki aBTOPiB Ta MmyOJiKariii.
BukopucroByroun IHTYiTMBHI Tpadu, KOpPUCTyBaul MOXYTb  IJIHOIIE
3aHYpIOBaTHCh y CBOI JOCHIDKEHHS, a (YHKIII CHUIBHOI poOOTH pOOIATH
mw1aThopMy 171€aNTbHOIO JIJIst AOCTITHUITBKUX KOMaH]I.

o s o IOKEPTBYBATH  BUICYKIB  MICIS v
ResearchRabbit

[lepeocmuciaen
HSl
AOCJIIIZKeHb

My BCe nepeocMUcnioemo:
Mowuyk niTepaTypu, crosituenns Ta 6arato
IHWworo

Ha croroanimHii 1eHp y HIHOBIN MOJITHUIIl CEPBICY € BAXKJIMBUN MOMEHT:
11e OE3KOIITOBHO, aje TOTYIOThCs 1 IaTHi GyHKIIT cepBicy. KopoTkuii omnmc
0€3KOITOBHUX (DYHKIIIH Ta TEPCIIEKTUBHUX MOKa3aH1 Ha HACTYITHOMY CKPIHIIOTI.

MNpemiym (nnaHmn B po3po6iyi)

$0/micsub LliHa 6ype
nosigomMneHa

v PekomeHaauil nepcoHani3oBOHUX CTATER

v* CTBOpEHHA KONEKLIR | KEpYBAHHA HUMMK

. v* Binblwe MoxnueocTei Bisyanizauil
v* Bisyanisauyis mepex cnisasTopcTBA

- . v* [NMboKa aHaniTUKA cTaTen
v* [HTEPAKTUBHI fllarpamy Ana AocniaxkeHb

. v PO3WWpeHi IHCTPYMEHTW ANA CRiNbHOT po6oTH
v* Bes3 cnogileHb Npo cnam p py A p

v IHTerpadii 3 HoBUMU NAaThopMamn
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Kpoxku Bukopuctanus ResearchRabbit.

Kpok 1. Peecrpanist Ha ResearchRabbit
3apeecTpyiiTech Ha m1aTdopmi, CTBOPUBIIH OOIIKOBHIA 3aIlKC.

Kpok 2. CTBOpeHHS KOJIEKITii
JlonapaiiTe cTaTTl 10 CBOiX KOJEKIIiH, 100 OTPUMYBAaTH MEPCOHATI30BaH1
peKOMeHaIlIi.

Kpok 3. Bizyanizailisi Ta Nouyk Mepexi
BuxopucTtoByiite MepexeBy Bi3yali3allilo Jyid MMOUIyKy HOBUX CTaTel Ta
aBTOPOB, MOB’I3aHKUX 3 BAallIUMHU TEMaMH

Dynkuyina. AHali3 HaAyKOBHUX CTAaTEeH Ta X B3a€MO3B'A3KIB
Bxio. Konexktii crareii 3 BalmmMu TeMaMu

Buxio. CrarTi aBTOpIiB 3 TeMaTHUKM, MEpEeXKeBa Bizyailisailisi B3a€MO3B'S3KIB
cTaTell , aBTOP1B, TEMATUKH.

3agoanns 0ocnioxycenHa. “ AHAJI3 JIiTEepaATyPHUX JKepe 32 TeMOo10”

[Ticnsa aBropu3alii Ha cailTi € JOCTYITHUN MEXaHI3M CTBOPEHHS KOJEKIIIH
Ta IX aHami3y.

Hoea kaTeropia

Migknicuutnes Ao «Zoteron

MapameTpu

v PyBpukun

+ Konexuin Aonomora

Konexuis 6ea Hazu

Konekuia Gea Hassi Orman

~ Mopginexo 3i MHOKO .
Cninysaru

Bes kanexuid

Il momaBaHHS CcTaTedl A0 KOJICKIII peali3oBaHO Pi3HI MeXaHI3MHu:
JI0/IaBaHHSI B PYYHOMY PEXKHMI, 3aBaHTaKEHHs 3 (ainy pizHuX Qopmaris, 3a
pi3auMu koaamu peectpaiii (DOIL, Bib TeX ...).
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. Hosa xonesn Dinerp HecTansapnen
. Hosa kareropia [ Pepepan 1 Kowewrap

Z. Niaxnioemica Ao «Zoteros

FOman AKYBATBHIM NANIP 13
HANIBOASPUKATIB OBMOPTOK B 8o woam
Valkrn iAoV

® Uemonos:
® Koneny|

o Konexya |

Moainer
]

MigkniouunTuca ao «Zotero» AGo 3aBaHTaxuTV aiirn BibTeX PIC

Hanani, 3aBasgku crBopeHMM Kojekmissm crarei, Il misHaeTbes mpo
1HTEpecH KOpHUCTyBaya Ta Ja€ BIAMOBIIHI PeKOMEHIAIII1.

Research Rabbit Ttakox m03BoJsie Bi3yanmizyBaTh CYKYINHICTh CTaTted y
BUTJISAI rpadikiB, 100 aHami3yBaTH poOOTH 3 OJHIET TemMu abo OJHOTO
KOHKPETHOTO aBTOpa Ta rIUOIIe 3aHyPIOBATUCS B MaTEpiaiu TOCIITHUKIB.

BucHoBkM npo keiic Ta GyHKILiI0 cepBicy.

Cepgic O€3KOIITOBHUM 1 MOYKE MAaTH 3HAYCHHS:

Jasi BukiaagaviB: MoxXyTh JIETKO 3HAaXOJWTH HOBI CTarTi, Kl
HNIATPUMYIOTh iXHI KypCH Ta JOCHIKEHHS, a TaKOX Bi3yali3yBaTH aBTOPCHKI
Mepexi JUIs TTIMOOKOTO aHAII3y TEM.

s CryaentiB: CTyIEeHTH MOXYThb BUKOPUCTOBYBAaTH [UIsl TOIIYKY
aKTyaJIbHUX CTaTeil Ha TEMU KyPCOBUX 1 AUTUIOMHUX POOIT, CIIPOIIYIOUH MPOIEC
MOIIYKY JIITEpaTypHu.

Jas HaykoBux rpyn: /{ocniiHUKH, SK1 IPAIIOI0Th y KOMaHaxX, 3MOXKYTh
JTITATUCS KOJEKI[ISIMU, 3aJIUIIaTH KOMEHTapi Ta IIBHAKO 3HAXOJIWUTH HOBI
myOJTiKalii AJ1sl CIIbHUX TPOEKTIB.
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4.2. AHaji3 eKCnepUMEHTAJbLHUX JAHUX 3 BHKOPUCTAHHSAM IITYYHOIO
IHTeJIeKTy
Has3ea cepesicy. Power Bl

Jink na cepeic. Www.microsoft.com/ru-ru/power-platform/products/power-
bi?market=ru

ba3zoei xapaxmepucmuxu cepagicy.

Power Bl — me Bmockonamena minatrdopma B, sika moemnye B co0i
3po3yMisinii  iHTep(deic 13 TPOBIMHOI B Traidy3l TIHMOOKOI aHATITHKOIO.
KopuctyBaui MoxyTh yHiIKyBaTH BCl CBOi JaHi, aHaJI3yBaTH IeTabalTh
iH(popMarii 3a JiYeHi CeKyHIu Ta KOPUCTYBATHUCS TEpeBaraMH aHATITUKH 3a
JI0TIOMOT010 BOYIOBaHUX MOKIIMBOCTEH IITYYHOTO iHTeJIeKTY. Bee 11e MokinBo
3aBISIKM Ie Oe3neyHimuM 1 epekTuBHIMM TexHosorisim Power Platform i
Azure.

B¥ Microsoft | Power Platform Power Bl O pewes Power Platiorm Mpoaycrs v Lewst  Mapiweps  Pecypcu

MaiikpocodT NPUOCTaHOBMA BCE HOBbIE NPOAXM NPOAYKTOE 1 ycnyr B benapycy n Poccu. Noapobiee

Power Bl Desktop

BeCTIATHO U 1erKO CO3AABAITE NOMHOGYHKUMOHANLHSIR HHTEPAKTUBHBIE OTUETHI
C BU3YNLHOI BHATMTUKOI.

(== == |

JlileH3yBaHHsI Ta IIHOBA MOJIITHKA Ha TPoyKT Power BI ray4ki Ta MaroTh
0e3114 BapiaHTIB, OPIEHTOBAHUX HA BUPIMICHHS HEOOX1THUX 3aB/IaHb.
JliniensiiiHa Ta 1[iHOBA MOJITHKA MOKa3aHa Ha CKPIHIIOTI HUXKYE.
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MnaHW Ha byab-aKM cMak

MepernanyTh AeTani LiHOYTBOPEHHA

Be3koLLToBHWIA 0BNIKOBMIA Power Bl Pro Power Bl Premium Ha
3annc OTpumyidTe AccTyn Ao 3eitie Power Bl, KOpucTyBaua
A0 AKAX BaM Hagasanm, | nybnikylite

Creopiolite obLIMpHI iHTepaKTUEHI “ e
pHl IkTepa snacHi, wob AoCArTM GinbLWOro BrAMBY.
28iTH 2 BiZyaNLHOR aHANITHKOK KOPWCTYBAUIE 38 A0NOMOroH dyHKU[iA

NiyeHzyEaHHA KOHKPETHAX

BeakolTosHO. KOPMOPaTUEHOTO PIgHA.

beszonnatHo

Mouam BeskowrosHo

Power Bl mae kinbka TUIIIB JiIIEH3yBaHHSI, ajle HaBITh U1 OE3KOIITOBHUX
Bepciii moTpideH KopropaTHUBHHUI 00iikoBuii 3amuc Microsoft. To6To Bu He
MOKE€T€ BHUKOPUCTOBYBaTH OOJIKOBUHM 3alluC, SIKMII BUKOPUCTOBYE aJpecy
€JIEKTPOHHOI TOIITH Ha OE3KOIITOBHOMY IOIITOBOMY CEpBICl (HalpuUKIag,
@gmail.com, @ukr.net Tomo).

@ynkuyin. AHamni3 1aHuXx.
Bxio. Jlani 3 0yab-skux mxepen (Exel, SQL ...)
Buxio. Pe3ynbpTaTu aHaiizy JaHUX Ta iX Bi3yalli3allis.
3ae0annsn 00cnidHceHH .
“AHaji3 eKCHEePUMEHTAJBHUX JaHUX 3 BHKOPHUCTAHHSAM IITY4YHOIO
iHTeJIeKTY”.
Kpoku Bukopucranns Power Bl.
Kpoxk 1. [HTyiTUBHO 3p03yMiJie 3aBaHTaKEHHS JAHUX 3 PI3HUX JKEPEIL.

3aBaHTOKECHHS JaHUX, OTPUMAHUX Y pPe3yJbTari JadopaTOpHUX
JTOCHIKEeHb 13 IBOX pi3HuX Tadnuips Excel.
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Paiin OcHoBHe Bcragutn MoaentoBaHHA Moaanua OnTumMisysati Aosiaka

ﬁ [a i@ B7 nepersopumu i v i} 9
B o.

Orpumatn Copilat

aavie B B~ s~

Bydep obuiny Hasi 3anume Boaswtd | OBuscnews  flenixarwicrs  Hagam ciabiuf gocryn  Copilot

]
iz

g8

& [opaiiTe AaHi Ao cBOrO 3BITY

Micna 3aBanTaxeHHA AaHi BinobpaxaTumyTsca B obinacti “Baui’.

aaaaa

E ] Cropitika 1 II

Kpok 2. IlepeBipka mAaHUX Ta BUIPABICHHS 3a MOTPEeOM B IHTEPAKTUBHOMY
PEXUMI.

€ MOXJIMBICTD TIepe]l MPOBEJCHHSIM aHalli3y arperyBaTu JaHi, 3SMiHIOBaTU
(dopmaTH 1 Tak Jail y BCiX JpKepenax.

Kpoxk 3. Bizyamizamiss Ta aHami3 JaHUX 3 BHUKOPHUCTAHHSIM 1HCTPYMEHTIB
MITYYHOTO 1HTEIEKTY.

MoxJiMBe 3aCTOCYBAaHHS HACTYITHUX 1HCTPYMEHTIB IITYYHOTO 1HTENEKTY:

- TEKCTOBHH OIMHC CKNECPUMCHTATBHUX JaHUX;

- MUTaHHS Ta BIANOBiAI JIs aHamizy naHux. dopmye pekoMeHI0BaH1
TIPOMIITH JIJISl aHAJTI3y JIAaHUX aBTOMATHYHO. MoykHa (hopMyBaTH CBOi IPOMIITH;

- aHaJ13yBaTH OCHOBHI MMOKAa3HUKHU BIUIMBY Ha pe3yJbTaTH JOCHIIKEHHS;

- (hopmye CTpyKTypHE AepEBO EKIEPUMEHTAIBHUX JTaHUX.

Kpok 4. dopmyBanHs 3BiTHOCTI. IIpm HEOOXiZHOCTI aBTOMATHYHO MOXKHA
3reHepyBaTH 3BITH PI3HOI CKIAAHOCTI Ta (hopMarTiB.

Jlns mornmuOneHHs TMHWTAaHHS MOCTIDKYBaHOI MPeAMETHOiI obiacTi 3
otoueHHs1 Power Bl MokHa BUKOPHCTOBYBAaTH 1HCTPYMEHT IITYYHOTO 1HTEIEKTY
Copilot.
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[0 X Tpwsanicts npo..

E D CropitKka 1 II

BucHoBkM npo keiic Ta QyHKIi0 cepBicy.

CepBic MoOXe [ONOMOTTH 00'€eqHATH pO3pi3HEHI HAOOPH MaHUX,
MEPETBOPUTH Ta OYUCTUTH JIaHI B MOJIENb JIaHUX, MPOBECTH aHai3 JaHUX Ta
CTBOPHUTH jiarpamu abo rTpadiku Ui Bizyaiizaimii JaHUX 3 BUKOPUCTAHHSIM
BOYJIOBaHMX IHCTPYMEHTIB WITy4YHOTO IHTENEKTy. Pe3ynbratamMu MoOXKHA
NOAUIMTHCS 3 IHIIMMU KopuctyBayamu Power BI Ta BukopuctoByBaTu Yy
CHIJIBHUX MPOEKTaX.

JUIsi TOBHOIIIHHOTO BHUKOPUCTaHHS BCiX MoxiuBocter Power Bl
HEOOX1IHO MaTH TUIaTHY JIIIEH3IIO.
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NMPAKTUYHI KEACU
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