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O yeM 3TOT pacckas

« QOyeHb KpaTKMK 0630p status quo

* [IlpuMepbl 1 TUNOBbIE NOAXOAbI

* UHPpaCTpYKTypHble 3a4a4U1 U peLLIEeHUS
 Kyaa Bcé apmxertca?



Status Quo

OTHOCHUTEeNbHOE OTCYTCTBUE Nporpecca
 HeT nporpecca B A3blKax

 Hert nporpecca B napagurme (OOl Hawe BCE)
* HeT nporpecca B cpegax pa3paboTKu

Ectb nporpecc B cdhpepe Generative Al




BBeaeHue

YacTb 1



TepMmnHonorma

« Al (Artificial Intelligence) — MCKyCCTBEHHbIM MHTENNEKT.
ITOT NeEMBN cemyac NensaT Ha BCE YTO aBTOMATU3MPYETCS.

 LLM (Large Language Model) — 60/ibll1as A3bIKOBaA
mozaenb. Tun UM paspaboTaHHbIM 418 06paboTKU U
reHepaumm 4esioBe4YEeCKOoro A3blka.

* GPT (Generative Pre-trained Transformer) — tmn LLM,
HEUMpPOCETb NOCTPOEHHAA HA ApXMTEKTYpEe
TpaHC(HOPMEPOB.



Large Language Model

* Pa3mep: Mogenn «60siblumMe» 13-3a 601bLIOro KoOJMYeCcTBa
napamMeTpoB — BHYTPEHHMX HACTPOEK Moaenn. Yem
60/1blLIe NapaMeTpoB, TEM C/IOXKHEE U TOUYHEE MOJESb.

* (O6yyeHne Ha 60NbLIMX AAHHbIX: BEO CTPaHULbI, KHUIMA,
cTaTbu, 1 T.N. CTPpYKTYypa A3blKa, CMbICJ1 C/I0B, CBSA3M.

 [eHepaumna TeKcTa: oTBeTbl Ha BOMNPOChl, HANUCaHUE
TEKCTOB (CTaTbM, KHUIK), KOoAA

 KOHTEeKCTHaA ocBeZlOM/IEHHOCTb



Generative Pre-Trained Transformer

e Twn 60/bLLUOU A3bIKOBOM MOJAEIM KOTOPYH MCMONb3YIOT
OpenAl (ChatGPT) u gpyrue

 (O6paboTKa TEeKCTa Ue/IMKOM, KOHUeNuMa «BHUMaHMA>»
(attention)

* [lpepobyyeHue
« JloobyyeHune (fine tuning)

* [eHepaumna TekcTa (NpoAoNKUTb HaNMCaHME, OTBET Ha
BOMPOC, HanMcaTb CTaTbiO)


https://arxiv.org/abs/1706.03762

Kak 310 paboTtaeT?

/lonosiHeEHME cneayoLLero C/1oBa HA OCHOBE CTATUCTMYECKOM
BEPOATHOCTMU €ro rnosiB/IeHUS:

bublic static
public static void (int? string?)
bublic static void Main




[IpknagHoe NpUMEHeHne

« YaT-60ThbI (CUstomer service)

 ABTOMaTM3aLMA CO34aHMA KOHTEHTA

 AHaNIM3 TEKCTOB

* [lepeBoa

« Pabota c KogoM (HanucaHue, aHa/In3, USMEHEHUS)



Moaenu

 Kommepueckune: ChatGPT (OpenAl), Claude (Anthropic),
Bard/Gemini (Goodle), etc.

/locTynHbl Yepe3 Beb-uHTepdenc 1 API
 Open-source: LLaMA (Meta), Mistral, Grok (xAl), etc.

AOCTyI'IHbI ANA CKa4ynBaHMUA U JIOKAJIbHOIO UCIMOJ1Ib30BaHNA



KoMMep4yecKmne Mmoaenm

Mnochbl MUHyCbI
« KauecTBo (OrpoMHbIM paamep * Hago naatutb
Mozaenn)  Henpo3spayHbl
* Noaneprkka e /la’ke B MNaTHbIX peXKmMMax
* MIHTerpaummu eCTb OrpaHMYeHUA
* MacliTabnpyemocTb * LleH3ypa, bias ®

 be3onacHocTb * [Ipo671EMBI C NPMBATHOCTbIO



0SS Mmoaenun

Mnochbl MUHyCbI
* becnaaTHbI * TPebyloT CyLECTBEHHbIX
» Mpo3payHOCTb BblYUC/IUTE/IbHbIX PECYPCOB
o ?
 [TMBKOCTb (KacToMmM3aums, loanepskkas
fine tuning) * baru

* HeT NnpnBA3KKM K BEHAO0PY
* [IpBaTHOCTb



KaK MCnob30BaTb?

° KOMMep‘-IeCI{Me MOJ€EJIN.
« 3apermcTpmpoBaTtbca Ha chatgpt.com, claude.ai v T.n.
e HeMHOro 6ecniartHbIX 3arnpocoB
* bosiblLle 3anpoCcoB 3a AEHbIM

* OSS moaenu:
e CKavaTtb LMStudio
e 3arpyaTtb 1 MCMNOJIb30BaTb BCe AOCTYMNHbIE MOAENN

e Takxe:
* Acnonb3oBaHue IDE U CTOPOHHMX MHCTPYMEHTOB CO BCTPOEHHbIMM LLM



3anpoc

 3anpoc (prompt) — MHCTPYKLUMM HA OCHOBE KOTOpbIX LLM paet
oTBeT

* CUCTEMHbIM 3anpoc — (MOPOM CKPbITble) MHCTPYKUMM ans LLM
KOTOopble MAYT nepe/ 3anpocom
* You are a helpful, smart, kind, and efficient Al assistant. You always
fulfill the user's requests to the best of your ability.

* KOHTEKCT (context) — MHPopMaumnAa O TEKYLLEM OOLLEHMMN,
KOoTopasa BrpyxeHa B LLM. KOHTEKCT pacTeT no mepe
JIMHEMHOI O O6LLEHUA.

* YeM 60/1bllie KOHTEKCTA, TEM TOYHEe pe3ysbTaT ©



A3bIKU

* LLMbI 3HalOT Mo/ibKO A3bIKK
» O6blYHblE pa3roBOPHbIE A3bIKU: aHM/IMMCKUM, DPAHLY3CKMU, PYCCKMMU, U T.0.
* A3bIKM NpOrpaMMMpPOBaHUA M NpeacTaBeHUS

» CneunanmsmpoBaHHble A3bIKM pasIMYHbIX N1aTPopM (Hanpmmep, regex-bl,
A3bIK popmMyn B Excel u T.n.)

« CneymanmsmpoBaHHasa nogaepxKa KOHKpPEeTHbIX A3blKoB (Hanp. Python)

» [lna paboTtbl C ApYrMMM npeacTaBIEHUAMU €CTb
e CTOpOHHME cncTeMbl (Hanpumep Midjourney)
* BCTpOEHHble UHTErpauum co CTOpoHHUMM cnuctemamun (Bing, Dall-E, 1 1.1.)

* MynibTMMOAa/IbHblE MHTErpauum (rosioc, BUAE0)
* API



LLM B pa3paboTKe



MNcTopmnyeckaa cnpaBKa

* [lepBoe ynommHaHmne — Microsoft IntelliCode

* MexaHu3M «CTaTUCTMYecKoro» code completion
* Copilot
 JetBrains IDE Tools/Al
 Cursor IDE

* /lono/IHUTENbHBIM Habop duY



KogoreHepauuA

* LLMbI MOryT reHepupoBaTtb Koj (surprise!)
« Knacchbl, Tectbl, U T. 4.
 KOMMEHTapmn 1 00 bACHEHMSA K CYyLLECTBYIOLLEMY KOAY




Create a class called Person with Name and Age

public class Person {
public string Name { get; set; }
public int Age { get; set; }

public Person(string name, int age) {
Name = name; Age = age;

¥

public override strlng ToStrin %
return $"Name: {Name}, Age: %Age

}}



Y10 ObIZIO CAeNnaHo?

* MIHTYMTUBHO XOPOLUMM PaBOTaOLLMM KO

« Koz 6b1n1 creHepmpoBaH Ha C# (ecqim He yKa3aTb S3blK, MOJIy4YUM
Python)

« ATTpMOYTbI peasin3oBaHbl Kak get-set cBoMCTBa
* Bbl2In BbIBpaHbI «pa3yMHble» TUMbl CBOMCTB

° Beu_m KOTOpbl€ Mbl COBCEM HE MNMPOCUIIU
* MHUUMANM3UPYIOLLIMM KOHCTPYKTOP

 ToString()
« KoMMeHTapmm (MOpon He 0YeHb MOJIE3HbIE)

* [lpuMep Mcrnosib30BaHUA Koaa



KntoveBble npobsiembl

« HacTtpouku coding style

« HacTponkn npoekTta (namespace)

* YTO reHepupoBaTh a YTO HET, U KaK 3TO reHepupoBaThb

« Cnepyet Kak-1o popmMann3oBaTb rnpasusia reHepaumm 3apaHee




[IlpeamMbyna

* MaKCMMa/IbHOE KOJIMYECTBO HACTPOEKT NpoeKTa
* OnucbiBaeTcA B CBOH6OJHON (HO MAaKCMMaJIbHO KpaTKoM) dhopme
 /lonncbiBaeTCA No Mepe Ucnosb3oBaHMAa LLM



TunnMyHasa npeambyna

You are a world-class C# and .NET developer,_| will be askin %/ou to write C# code according to the following rules.
Generate only the code | ask for using the LATEST version of the C# language. Do not generate class members | did not
ask for.tWhen generating properties, unless there is specific behavior in getters or setters, use public fields instead of
properties.

Enumerations: Whenever you generate an enum, be sure to define a DescriptionAttribute  for each enum case.

Namespace: All code should be generated in namespace ElectricalAIDemo, namespace should be declared without
indentation (i.e., a line namespace Xyz; before class declaration.

Coding s,txle: Use two spaces for indentation. Use var where possible. Field or constructor argument names should not
begin with _ . Use target-typed new where possible. Use collection initializer expressions where possible.

Documentation: unless requested otherwise, generate XML documentation for every member of the tyEe (class,
mt(ie:F]fadce, record, enum and so on) as well as the type itself. Also, be sure to document any tricky parts of code inside
methods.

Unit tests: When | ask to create unit tests, use NUnit and "Assert.That() syntax. Do not create unit tests unless | asked
for them explicitly.

IMPORTANT: if in my instructions | mention a type that you do now know about then, before generating ANY code, you
need tct) askcrjne for'a definition of the type you do not know. Only when you've encountered all unknown types can’you
generate code.



YTO He Tak?

* JTlobyto MHpopmaL Mo KoTopon HeT, LLM 6yaeTt «JoayMbiBaTh>
* «["anawumHaumm»

* Elle xyxKe: KarKAbIM 3anycK AacT pajmKasibHO OT/IMYatoLLMMCSA
pe3yabtart

e Jlydlwn pesyabTaTt: Koraa MakCMMym MHdopmMaLmm
NponucbiBaeTCH

* Ho Torga Kakou cmbicin B LLM?
* PelleHne: Memasanpocsi



MeTasanpoc

« MeTasanpoc = 3anpoc, pe3y/abTaToOM KOTOpPOro ABJSeTcA oAMnH
Mnn 6osiee 3anpocoB Ana LLM

e 3a4em!?

 JlIeHb MNONHOCTbIO IKCNIMLMPOBATL (AE€Ta/IbHO OMUCHbIBATD)
3a4au4y
 [loaTOMY:

* 1) Npocnm LLM MaKcHMasibHO AeTanmsnpoBaTb 3agady
» 2) Pepaktupyem getanmsaumio



[IpMep MeTasanpoca

A DIN rail is a standardized metal rail for holding modular equipment. Each
DIN rail can store a fixed number of standard modules, where a standard
module is 18mm wide. Therefore, when talking about a DIN rail, we are
concerned with: R
- The number of standard modules this rail can hold .
- The modules actually attached to this DIN rail. Each module is of
Module type. A module is placed on the DIN rail in any position that is
empty, i.e., there is enough space to store the module at that particular
location. Typically, but not always, we try to find an empty space
immediately following the last module already on the DIN module, if there
are any. When placing a module on the DIN rail, we store a reference to

that module as well as its position from the left of the DIN rail, measured
in millimeters.

Create a ChatGPT prompt that asks to create the "DINRail " class
according to this specification.



Pe3ynbTat MeTasanpoca 1

Please generate a C# class named DINRail within the ElectricalAIDemo
namespace. The class should have the following members:

1. A field to store the number of standard modules the rail can hold.
2. An inner class named ModulePlacement with the following members:
< Aﬁleld)of type Module named Module (the Module class is defined
elsewhere).
- An integer field named Position representing the position of the module
from the left of the DIN rail, measured in millimeters.
3. A list of ModulePlacement objects representing the modules actually
attached to the DIN rail. ‘ : .
4. Amethod PlaceModule that takes a Module as a parameter and tries to
place it on the DIN rail in the next available position. This method should:
- Find the next available position for the module. ‘ .
- Sttore a reference to the module and its position in a new ModulePlacement
object.
‘ ! If there is not enough space to place the module, the method should return
false . Otherwise it should return true .



Pe3ynbTaT MeTasanpoca 2

“*Requirements:™*
- Use the latest version of the C# language.
- Namespace declaration should not be indented.
- Use public fields instead of properties unless specific behavior in
getters or setters is required.
- Use two spaces for indentation.
- Use var where possible.
- Field or constructor argument names should not begin with
- Use target-typed new where possible.
- Use collection initializer expressions where possible.
- Include XML documentation for the class, its members, and any
tr1cky parts of code inside methods.



Y10 AanbLie?

* PejakTupyem geTtaiM3upoBaHHY0 cneunudmKaumio
 /lonncblBaeM HYKHble aCneKTbl

* BbLIHOCUM BCe «06LMe» TpeboBaHUA B Npeamoyy
 BbinoaiHAEM 3anpoc U 3abupaem Koa



«0b6paTHble» 3arnpochl

* IHOrga BcCe e npouje HanucaTb KoJ YeM OOBACHATb

« Ho xo4yeTca 4Tobbl BCe paBHO 6bla1 aKTya ibHbIM 3anpoc!
* YTOo aenatb?

* «BblBECTHN>» 3anpoC M3 Koaa



MeTasanpochl U peKkypcus

* MeTa-3anpocbl MOryT paboTaTb PEKYPCUBHO
* MOXXHO onMcaTb KOHUENUMM Ha BEPXHEM YPOBHE
* LLM MoxeT «npopaboTaTb» KOHLUEMNUMIO HAa HECKOJIbKO YPOBHEM

e KOHEYHbIMU JIMCTbAMM AepeBa MOXKET ObITb KOHKpPETHAHA
Deasim3auma (Koa)




[Ipo6/1EMA 3aBUCUMOCTEM

» flonycTnM 4TO y Person ectb Address

* Ecan Havyatb Mcnosib3oBatb Address 6e3 KoHTeKkcTa, LLM
«JorajiivunMHUpyeT» €ro B MOMEHTE
 String property, separate class, etc.

e KaKMM-TO 06pa3oM HYXKHO Brpy3mTb 3aBMCMMOCTU B KOHTEKCT
» XOpoLUMne naeu

* DIP (3aBMCUMMOCTb OT abGCTPaKTHbIX TUIMOB)
 3anpoc Ha KpaTKoe coaep:KaHune



Create a summary of the following class. A summary lists
the public API of the class together with information
about what the class members do. Keep it short and do

not include any extra information.
### Class Summary: Cable

HitH# ProBerties . i
- Insulation Insulation { get; set; }
_- Gets or sets the insulation type of the cable.
- Wire[] Wires { get; } .
- Gets the array of wires the cable is composed of.
- int CableCount { get; } N
- Gets the number of wires in the “Wires' property.

#i## Constructor . _ _ ‘
- Cable(Insulation insulation, params Wire[] wires)

- Initializes a new instance of the Cable class with the
specified insulation type and set of wires. _

- Throws an ArgumentException if no wires are provided.



TecTbl

* LLMbl NnpeKpacHO reHeEpUPYIOT IOHUT-TECTbl KJ1aCCOB
* MOXXHO MCroab30oBaTb NOAX0 METa3anpocoB

* Cneun UKy MOXKHO onpeaennTb B npeamoye

* [IpoBepsUTE TECTOBbLIE JaHHbIE



PedakTopuHrn

* LLM MoXeT caenatb pedaKTOPUHI
« He o6napaeT obuien KapTMHOM NpoeKTa/ pelleHuns
« HeT ceMaHTM4YecKon MHDOpMaLUK

TeopeTnyecKkme BO3MOXKHOCTU CYLLLECTBEHHO MpeBbIWAlOT
3BPUCTUKM Ha AST

 HanpumMep: Name — FirstName + LastName




CnepoBaHue Wab/I0HaM

* LLMbl 04€eHb XOpPOLLUO MOHMMAIOT reHepaUmio TEKCTA Ha OCHOBE
Labs10HOB

 Hanpumep, npocum Person.ToString() BbIBOAUTL NpUMEP
Hello, my name is John, | am 30 years old.

* Monyyaem:

public override string ToString()

{

return $"Hello, my name is {Name} and I am {Age} years old.";

¥



[lepcneKkTuBbI

Yactb 3



Best Practices

« COXpaHsieM M pereHeprupyeM Ko/, Ha OCHOBE METa3arnpocoB M
PE3Y/IbTUPYIOLLMX 3aNpPOCOB

» Cnabasa cBA3aHHOCTb Koaa (abcTpakuuu, DI, nocpeaHMKN U
T.M.)

* PazgeneHune tMnoB Ha Al-generated U «py4Hyl0» 4acCTb
e Partial classes



Makpochbl (npmBeT C++!)

* [lpn aBTOMATM3aLMM KOJOrEHEPALMM, BCE 3amnpocChl ABIAIOTCS
one-shot (BeCb KOHTEKCT CObUpaAETCS O4HMM 3arpOCOM)

* 1 B py4YHOM U B aBTOMATUYECKOM PEXMME NMPUXOAMNTCA
MNOBTOPATb MHCTPYKLIUM

* LLMy MOXHO onpeaeinmTb MaKpoCbl, Hanpumep 4vepes \
* JTO NO3BOJIAET NHUCATb YKOPOYEHHbIE MHCTPYKLMM



We’re going to introduce a macro system. Whenever |
write a macro prefixed with \, you’re going to replace
that macro wholesale with what the body of the macro is.
Macros will be defined using \foo = bar syntax, so

whenever you see \foo, replace it completely with bar.
Understood?

Understood! Whenever you define a macro with the syntax \foo =

bar, I’'ll replace \foo with bar in any of your messages that use it.
Just let me know what macros you’d like to set up!



[Ipo6.1eMb

 Henpeackasyemble U HECTabW/IbHbIE pe3y/ibTaThl
 HepocTtaTo4yHasa NOHATHOCTb KOJa

* OTcyTCTBME KOHTPOJIA HaJ OLIMOKaAMM

* HeTo4yHO nepeBoAMMblE TEPMMHBI M KOHLENMUMU

e 3aBMCMMOCTb OT KOHTEKCTa

 TpeboBaHWe AOMOJIHUTE/IbHbIX A0PAOOTOK



[ naBHaA 10XKKa AerTa

e J/llobble 3HaHMA LLM aBaanTCca ctTaTUCTUYECKMMU

« Ecan 3apa4a n3BecTtHa, LLM peluunt ee Hanbonee «o0LLUM>
CMocooom

« EC/1i1 3a4a4a HEU3BECTHA UJIM UMEET CBOK crneunduky, LLM He
pewunT ee BooodLle

* bonee toro, LLM MoXeT He pellnTb ee gaxke npu a3KCnanKaumm
NoLaroBoro peLlueHms

« Yem 6/1mKe K boilerplate Tem nonesHen LLM-bl
* LLM-bl HEe MOryT 6bITb MCMNOJIb30BaHbl YTOObI «APAaNUBUTb HayKy>



OTcyTCcTBME BMAA CBEPXY

 LLM He BUAUT BeCb NPOEKT LE/IMKOM, U
* He TpeKkaeT M3MEHEHUA B NPOEKTE

° 3arpy3MTb B KOHTEKCT BE€Cb NPOEKT HEBO3MOXKHO
» Hanpumep, ChatGPT Enterprise ctx size = 128k

* He BUAMT cBA3K MexXay cneumdUKaumen 1 Koaom
* /1o MOMEHTA BbINOJIHEHMA



3ak/iro4yeHme

* LLM-bl ABN1AIOTCA KOHKYPEHTHbIM NPEUMYLLECTBOM AJ1A
NpOrpaMMMCTOB

* Bo3MOXHOCTM LLM orpaHu4eHbl, YBOJIbHATLCA NMOKa paHo
* DPPeKTUBHaA paboTta ¢ LLM aBngeTcAa HaBbIKOM

* MakcnMasibHas 3c|3c|3e|<TMBHOCTb [OCTUraeTca NyTeM HanucaHUA
CBOMX COBCTBEHHbIX MHTErPaLUM



Cnacuoo 3a BHMMaHMe!

» @dnesteruk
* nesteruk.wordpress.com
 youtube.com/®@soloondotnet
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