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Moayabl. OcHoBbl IT-un(ppacTpykTyphI
3amanue 1. OcHoBel Linux u paboTa ¢ ¢aiiioBoii cuctemoit
B nomamHed AMpEeKTOpUM CO3MalWTe CTPYKTYpPY KAaTaJOrOB M BBINIOJIHUTE OIEPALUH C

(aimamMmu cornacHO CcriucKy. Pe3ynbratr odopMuTe B BUIE OTYETA ¢ KOMAaHIAMH U CKPUHIIIOTAMHU.

Cnucok aecTBuil:

Cosnate cTpykTypy: ~/exam/projects/, ~/exam/backups/, ~/exam/temp/
B projects cosnats ¢aitner: readme.txt, notes.txt, todo.txt
Cxommposats todo.txt B backups

[Iepemectuts notes.txt B temp

VYcranoButh Ha readme.txt mpaBa 640

Haiitu Bce .txt ¢aiinbl B JoMalIHed JUPEKTOPUH

OTaj0H BBINOJIHECHUS

OTtuéT co Bcemu komaHaamu (Hanpumep, mkdir, touch, cp, mv, chmod, find)
CkpuHIIOT BeIBOA IS -la ~/exam

Ckpunmor BeiBoa find ~ -name "*.txt™" 2>/dev/null

Kpurepun onenkn

Yro nposepsiercs bann
Bce karasioru cosgassl 1
Bce ¢aiinbl coznansl 1
Konmpopanue u nepemenieHue BhITOTHEHbI 1
BEpHO
IIpaBa 640 ycTaHOBJIECHBI 1
IMouck ¢aiiioB BhINoIHEH 1
Hroro 5

3ananue 2. Bash-ckpunt mist pe3epBHOTO KOITUPOBAHUS
Hanummwure Bash-ckpunt backup.sh, xoTopslii mpuHHMaeT Ba apryMeHTa: MCXOJIHYIO

JTUPEKTOPHIO M TUPEKTOPHIO TSI PE3EPBHOTO KOTTMPOBAHUS.

TpeGoBaHus K CKPUINTY:

[IpoBepuTs, CylIeCcTBYET U UCXOAHAsA JUpeKTopHs. Eciau HeT — BhIBECTH OMIMOKY.
Co31aTb IUPEKTOPUIO VISl PE3EPBHOTO KOMUPOBAHMUS, €CIIU €€ HET.

CkonupoBathb Bce (pailyibl ¢ paciIupeHueM .txt U3 UCXOAHON AUPEKTOPUU B IIENIEBYIO.
[Ipu xonupoBaHuu 100ABUTH K UMEHH (aiina Tekyuryto naty B popmare ['TTT-MM-/I/1.
BriBecTu K0JIMYECTBO CKOMMPOBAHHBIX (PAiisIOB.

DTaJIOH BHINOJIHEHUS

TekcT ckpunra (ko)

CKpHMHILIOT BBITMOJHEHUS ¢ IPUMEPOM

CkpuHIIOT pe3ynbTraTa ((ailsiel ¢ AaTOi B UMEHN)
Kpurepuu onieHku

Yro nposepsiercs Bann

IIpoBepka NCXOAHON AUPEKTOPHU

Co3ianne 1eneBoi TMpeKTOpUH

Kommposanue Tonbko .tXt daiinos

IMoncuéT u BEIBOA KONMMUecTBa (aition

1
1
1
JlobaBnenue naTel K nMeHH (aiina 1
1
5

Hroro




3anmanue 3. Git: JIOKaJIIbHBINA U YIAIEHHBIA PEIO3UTOPHIA

Brmonnure cnenyronue neiictsus ¢ Git:

Hactpouts Git (ums 1 email moabp3oBatess)

Co31atTh JTOKANbHBINA PETIO3UTOPUI B MAIKe ~/git-exam

Cosnats ¢aiin hello.txt ¢ Tekctom «Hello, Git!» u caenatb nepBbIii KOMMUT
Co3natp BeTKy feature, mepeKIrOUnTHCS HA HEE

JHo6asuts B hello.txt HOByIO cTpoky «Feature branch work» u cienarb KOMMHUT
[NepexarounThCs 0OpAaTHO B BETKY main

Cosnats perozutopuii Ha GitHub

CBs13aTh JIOKaJIbHBINA PENO3UTOPUN C YAATIEHHBIM

Otnpasutsb BeTKy main Ha GitHub

DTaJoH BBIMOTHEHUS

OT1uéT co BceMH KOMaHAaMH

CxpuHIIoT BeiBojia git log --oneline

Cxpuniiot penosutopus Ha GitHub ¢ kommuTom
Ccplika Ha peno3uTopuil (WM CKPUHILIOT)
Kpurepun onenkn

UYro nposepsercs bann

Hacrpoiika Git BeInonHeHa

JlokasibHBIN PENO3UTOPUN U NEPBBIH KOMMUT

Berka feature u KOMMUT B Hell

YV 1an€HHbI peno3uTOpUA CO3IaH U CBsI3aH

Kon ornpasnen (push) va GitHub

Htoro

SIS TSN IS PN P

3aganue 4. [Iporpamma Ha C: «Yranail 4ucio»

Hanumure nporpammy Ha C, KOTOpasi peajiu3yeT Urpy «Yrajgam 4uciaom.

TpebGoBanus:

[Iporpamma 3aragpiBaer ciydaiiHoe yucio ot 1 go 100

[lonb3oBarens BBOAMUT 4Mcla, mporpamMma Jaét mnoickasku: «bounbiie», «MeHbliey,
«Yragan!»

VY nonp3oBarens He 6osee 10 mOmbITOK

[Tocne oxoHuaHust UTPsI IporpaMma crpammbaet: «Ceirpaem eme? y/n»

[Ipu BBojIe y — HOBAas UTpa, MPU N — BBIXO]I

DTaloH BHIMOJIHEHUS

Wcxonnslii ko mporpammsl (daiin guess.c)

CKpHHIIIOT KOMITMJIAIINH (gCC guess.c -0 guess)
CKpUHIIOT BBINOJTHEHHSI POTPAMMBI (C IPUMEPOM UTPHI)
Kputepuu oreHku

Yro npoBepsiercs Bann

[Iporpamma xommmnupyercs 6e3 ommodok

CrydaifHOE 9HCII0 TeHePHPYETCs

Ionckazku «bombiey/«Mensbiey padboratoT

Orpanndenue Ha 10 mOIBITOK

Bo3moxHOCTB ChIrpath ené

IR R

Hroro

3ananue 5. MaccuBsl u ¢pyHkiun Ha C

Hanwumure nporpammy Ha C, KoTopast paboTaeT ¢ MaCCUBOM IIEIbIX YUCEI.
TpeboBanus:

3ampocuThb y noJib3oBatens pazmep maccusa N (He Ooiee 20)

3aroyHUTh MACCUB YMCIIaMH, BBEJIEHHBIMH C KJIaBUATYPbI




BriBecTH UCXOIHBII MAaCCUB Ha 3KpaH

Haiitu 1 BpIBECTH MUHHUMAaJIbHBINA, MAKCUMAJIBHBIA 3JIEMEHTBI U CYMMY BCEX 3JIEMEHTOB
(kaXxJ10€ BBIYUCIICHHUE B OTACIBHON (DYHKITUH)

OTcopTHpOBaTh MACCUB MO BO3PACTAHUIO METOJIOM «ITY3bIPbKa»

BrIBECTH OTCOPTUPOBAHHBIN MacCUB

[ToxcunTarh M BEIBECTH KOJUYECTBO YETHBIX YHUCEI

DTalO0H BHINOJIHEHUS

Wcxonnslit ko nporpammsl ((aiin array.c)

CKpHUHIIOT KOMITWJISALIMK U BBITIOJTHEHUS (Hampumep, 1t N=5)
Kpurepun onenku

Uro npoBepsieTcst bann

Brox N u 3anonHeHne MmaccuBa

OyHKIMY MUHEMYyMa, MaKCUMyMa, CYMMBI

COpTI/Ip OBKa «ITY3BIDbKOM)»

BLIBO[[ HNCXOJHOI'o 1 OTCOPTUPOBAHHOI'O
MaCCHBOB

IToncuér 4€THBIX uncen

gl ~ |[P|R|e

Hroro

3ananue 6. Pabora ¢ aitnamu Ha C

Hanummure nporpammy file stats.c, koTopas aHanu3upyeT TEKCTOBBIN (aiii.

TpeboBanus:

[IporpaMMa mpuHMMAaET apryMEHThl KOMAaHIHOW CTPOKH: BXOJIHOHM (Dail1 ¥ BBIXOIHOM
(baiin

[IpoBepser, uTo nepenaHo 2 apryMeHTa, HHaue BBIBOJUT UHCTPYKLIUIO

OTkpbIBaeT BXOAHOU (Daiis1 /y1st UTeHUs, e (aiiil He CYIIECTBYET — BBIBOJUT OITHOKY

[ToncunteiBaeT BO BXOAHOM (haiise:

KOJIMYECTBO CTPOK

KOJIMYECTBO CJIOB (pa3faeuTenu: mpooes, Tabysius, mepeBol CTPOKH )

KOJIMYECTBO CUMBOJIOB (0e3 yuéra rmepeBojia CTpOKH)

3anuchIBaeT pe3yNbTaThl B BBIXOHOM (haiin B popmare:

text

KonunuecTtBo crpok: X

KonnuectBo cnos: Y

KonuuectBo cuMBOJIOB: Z

3akpbiBaeT 00a daiina

OTaJIOH BHINOJIHEHUSA

Wcxonnsiii koa nporpammsl (daiin file stats.c)
CKpHHIIOT KOMITWJIALUH

ITpumep ¢aitna input.txt

CKpHMHILOT BBIMOJHEHHS TPOrPaMMBbI
ITomy4ennslii daitn output.txt (cogepkumoe)
Kpurepuu onieHku

Yro nposepsiercs Bann

IIpoBepka apryMeHTOB KOMaHAHON CTPOKHU

IIpoBepka cymecTBOBaHMS BXOAHOTO (paiina

KOppeKTHBIfI MOACYET CTPOK, CJIOB, CHMBOJIOB

[Tporpamma KoMIuIIHpyeTcst ¥ paboTaeT

1
1
1
3anuch pe3ynbTaToB B BRIXOAHON (ain 1
1
5

Hroro

Mopyas 2. AnropurMu3anusi 1 CTpyKTypHOe IPOrpaMMHPOBaHHe




3ananue 1. Ctpoku + aprymeHTsl KoMaHHoH cTpoku (C)

YcnoBue

Hanumwure nporpammy compare.c, KOTOpas NPUHUMAaeT W3 KOMAaHIHOW CTPOKHU [IBE
CTPOKM M CpaBHMBAaeT HX 0e3 yuéra perucrpa, He HCHONb3YS CTAHIAPTHYIO (YHKIIHIO
strcasecmp.

dopmar 3amycka:

bash

.Jcompare "Hello" "HELLO"
TpeGoBanwms:

[IpoBeputs, uTo mepenano poBHo 2 aprymenTta. Ecim Her — BriBecTH Usage: ./compare
<strl> <str2> u 3aBepmIUTHCA C KOJI0M 1
CpaBHUTH CTpOKH 0€3 yuéra peructpa (CBOs peanusaiusi)
BriBectu Equal, eciiu ctpoku paBHbL, nHaue Not equal

3aBepmuThCs ¢ Kogom 0

DTaI0H BBIIIOJIHEHNS
Hcxonnbiii kox compare.c

Kon xomnumupyetcst 6e3 omuboK U NpeaynpexaeHuil

[Ipumeps! paboOTHI:
./compare Hello HELLO — Equal
./compare Hello World — Not equal

./compare Hello — Usage: ./compare <strl> <str2>

Kputepuu onenku

Yro nposepsiercs bann

IIpoBepka KonuuecTBa apryMeHTOB KOMaHIHOM 1
CTPOKHU

CoOcTBeHHas peanu3anus CpaBHEHUsI CTPOK 0e3 2
yuéTa perucrpa

KoppexTHslil BEIBOJ pe3yapTaTa 1

Kon kommunupyetes (gee -Wall -Wextra - 1
Werrar)

Hroro 5

3ananue 2. Ctpykrypsl (C)

Ycnosue

Omnpenenure cTpykTypy Student, conepkarryto:
name — crpoka (maccuB char pazmepom 50)
age — 1esioe 4ucio

gpa — BEIIeCTBEHHOE YHCIIO (CpeaHuit 6amr)
Hanummure nporpamMmy, KoTopasi:

Co3naér maccuB U3 3 CTYI€HTOB (3alIOJHUTH B KOJIE)
HaxonuT cTyeHTa ¢ MakCUMalbHBIM CPeTHUM OajliioM
BeiBouT ero ums u cpeanuit 6amn B popmare: Best student: <name>, GPA: <gpa>

DTaJIOH BBIIOJHEHUS

Hcxonnsiit ko students.c

CtpykTypa omnpesenieHa BEpHO

MaccuB u3 3 CTYJICHTOB CO3/IaH U 3all0JTHCH
DyHKIUS TOUCKA JTYUIIET0 peain30BaHa
Kpurepuu orieHku

Yro npoBepsiercs Bbann
Crpykrypa Student onpezienieHa BepHO 1
MaccuB CTpYKTYp CO3[aH H 3allOTHEH 1
Ilouck crynenra ¢ MakcumansHbiM GPA 1




KoppekTHslii BEIBOJ pe3yabTara 1

[N

Kon xommmnupyercst u paboraer

Hroro 5

3apanue 3. Marpuisi (C)

Ycnosue

Omnpenenure cTpykTypy Matrix, comeprkamtyro:

FOWS — KOJMYECTBO CTPOK

cols — konuyecTBO CTOJIOLOB

data — yka3zarens Ha 1ByMepHbIi MaccuB (double**)

Hanumure ¢yHknuio matrix sum, KOTOpas NpPUHUMAeT JBE CTPYKTYpbl Matrix u
BO3BpAlaeT HOBYIO CTPYKTYpy Matrix ¢ cymmoil MaTpuil.

TpeboBanus:

Ecnu pa3smepsl MaTpull HE COBMANAlOT, BEPHYTh CTPYKTYpyY ¢ rows = 0, cols = 0, data =
NULL

[TamsTh U1 HOBOM MaTpPHIIBI BBIIEISAETCS THHAMHYECKH

[Tpu ommOKe BBIIEICHUS TAMSTH — BEPHYTh HYJIEBYIO MAaTPHILY

DTaJIOH BBINOJHEHUS

Ucxonnpiit koa matrix.c (TOAbKO (GYHKIUS M CTPYKTypa, JUOO TOJHAsI Mporpamma C
MIPUMEPOM)

CrpykTypa Matrix onpeneneHa

[IpoBepka coBnasieHus pa3MepoB

JluHamuueckoe BbIJICTICHUE MaMsITH

Kpurepuu onenku

Yro nposepsiercs bann

Crpykrypa Matrix onpeneneHa BEpHO

[IpoBepka coBmaaeHHs pa3MepoB MAaTPHILL

JluHaMudeckoe BhIACICHHE maMsaTH o data

KoppekTHoe cliokeHue BCeX JIEMEHTOB

O6pabotka onmbokx (NULL nocnie malloc)

SIS IS T IR [

Hroro

3ananue 4. Matpunpl + daitnbr (C)

Ycnosue

Hanummure nporpamMmy transpose.c, KOTopasi:

[IpuHMMaeT U3 KOMaHTHOM CTPOKU UMS BXOTHOTO (haiiina U UMs BBIXOJHOTO daiina

Uwuraer matpuily U3 BxogHoro ¢aiina (popmar: mepBas cTpoka — rows cols, 3aTem rows
CTPOK TIO cols yucen)

Brruncnsier TpaHCIOHUPOBAHHYIO MaTPUILY

3anuchIBaeT pe3yNnbTaT B BHIXOJAHOM (ailn B TOM ke GopmaTe

dopmar 3amycka:

bash

Jtranspose input.txt output.txt

DTaJIOH BHINOJIHEHUS

Hcxonubiit kox transpose.c

IIpoBepka apryMeHTOB KOMaH/IHOM CTPOKH (€CITU MEHbIIIEe 2 — BBIBECTH USage)
Urenue u3 (paitna ¢ mpoBepKoi ommbox

JlMHaMu4ecKoe BbIICJICHUE TaMATH

TpancioHMpOBaHKE BBIIIOJHEHO BEPHO

3anuch B BBIXOAHOM (haiin B mpaBUiIbHOM (popmare

Kpurepuu onieHku




Yrto npoBepsiercs Bbann
IIpoBepka apryMeHTOB KOMaHIHOH CTPOKHU 1
KoppekTHoe urenne u3 daiina 1
JHamu4eckoe BBIACIEHHE TTaMSTH IO 1
MaTpHILy
TpaHCHOHNPOBaHKE BBIIIOJTHEHO BEPHO 1
KoppekTHas 3anmch B BEIXOAHOH aiin 1
Uroro 5

3ananue 5. ANropuTMBbl: COPTUPOBKA (SI3BIK 110 BBIOOPY)

VYcnosue

Ha mo6om s3eike mo Beibopy (C, C++, Java, Kotlin, Swift, Python, Go, C#, JS)
peanu3yiite GYHKIHIO COPTHPOBKU MacCHBa IEJIBIX YHUCENT METOJIOM «Iy3bIpbka» (bubble sort)
10 BO3PACTaHUIO.

TpeboBanus:

OyHKIMS TPUHUMAET MACCUB (WJIM CIIMCOK) U €r0 JUIMHY

He ucrons3oBaTh BCTpoeHHBIE (PYHKIIMHA COPTHPOBKH SI3bIKA

OyHKIMS U3MEHSET UCXOIHBIM MacCuB (He co3aéT HOBBIN)

DTaJIOH BBINOJHEHUS

Ucxonnsrit kon ¢ dyHkimen bubble sort

[Ipumep ucnonp3oBanus (B main UM TECTE)

Pesynbrar pabotel Ha pumepe: [64, 34, 25, 12,22, 11, 90] — [11, 12, 22, 25, 34, 64, 90]
Kpurepuu onenku

Yro nposepsiercs bann

BriOpan KOppeKTHBIH S3BIK

Peann30BaH HMEHHO aJITOPUTM «ITY3BIPHKa»

CopTHPOBKa 10 BO3PACTAHHUIO

DyHKIMS U3MEHSET UCXONHBIH MacCUB

[Tpumep paboraer BepHO

SIS IS T e

Hroro

3ananue 6. ANTOpUTMBI: peKypcus (SI3bIK 10 BHIOODY)

Ycnosue

Ha mo6oM si3b1ke 10 BBIOOPY (M3 TOTO K€, YTO W 3aJaHue S5, WIN APYroM) peanu3ynTe
pekypcuBHYIO (DyHKIHMIO st BhlYMciaeHUs N-ro uncina ®dubonauuw. [[MKIBI UCTONB30BaTh
3aIpemieHo.

dopmyna:

fib(0) =0

fib(1) =1

fib(n) = fib(n-1) + fib(n-2)

TpeGoBanus:

OyHKIMS TPUHUMAET 11€7I0€ HEOTPUIATENFHOE YUCIIO N

BosBparaer nenoe yucio

O6pabotka n < 0 — Bo3Bpamats 0

DTaJIOH BHINOJIHEHUS

Hcxonuslii kKof ¢ pekypcuBHON (yHKuueH fib
[Ipumep ncnoabp30BaHus (B main UM TECTE)
Pesynbrar uiga n=10: 55

Kpurepun onieHku

UYro nposepsieTcst bamn

@DyHKIMs pekypcrBHas (6€3 IUKIIOB) 2

bazossie cirygan (n=0, n=1) 06paboTaHbl BEpHO 1




PexypcuBHBIH citydail peaan3oBaH BEPHO 1

[N

Pesynprat 11 n=10 = 55

Hroro 5

Moayasb 3. O0beKTHO-OpHMEeHTHPOBAHHOE POrPAMMHPOBAHHE

3amanue 1. Knacc u unkancymsius (anainor CPP1 — martpuna)

Ycnosue

CosnaiiTe kracc Matrix, KOTOPBIH PEICTABIIICT MATPHUILY BEIIECTBEHHBIX YHCEIT.

TpeGoBanws:

3akpsIThic moJist: Fows (int), cols (int), data (double**)

[TyOnudHBIE METOIBI:

KonctpykTop no ymomganuto (co3aaét myctyro matpuiry 0x0)

KoncrpykTop ¢ mapamerpamu Matrix(int rows, int cols) — co3maér marpuiy 3aJaHHOTO
pasmepa, 3aroTHEHHYIO HYJISIMA

KoncTpykTop KOnMpoBaHus

Hectpyktop (0CBOOOXKAAET MaMsITh)

I'ertepsr: get_rows(), get_cols()

Merton set_value(int row, int col, double value) — ycranaBnuBaer 3HaucHue

Merton get_value(int row, int col) const — Bo3Bparaet 3HaucHHE

Merton print() const — BBIBOJAUT MaTpPHUILy Ha IKpaH

[IpoBepka UHKATICYSAINN: TIOJST TOWS, cols, data ToKHBI OBITH 3aKpPBITHI (private).

DTaJIOH BBINIOJHEHUS

®aiinel matrix.hpp u matrix.cpp

Knacc Matrix ¢ yka3aHHBIMU KOHCTPYKTOPaMH, TIECTPYKTOPOM U METOJIaMU
Bce MeTop1 peann3oBaHbl KOPPEKTHO

[TaMsTh BBIIETISIETCS U OCBOOOKIAETCS TPABUIIBLHO (HET yTEUEK)

Kputepuu onenku

Yro nposepsiercs bann
Knacc onpenenén koppekTHo (1ois private) 1
KoHcTpykTOpH (110 yMOTUaHHIO, C 1

rapaMeTpaMi, KOMUPOBAHUS)

JlecTpykTop 0cBOOOXK/IAET NAMSTh

I'eTTepnl 1 MeTOIBI Set/get pean3oBaHbI

MeTon print BEIBOIUT MaTpUILy

vl ||~

Hroro

3ananue 2. [leperpyska oneparopos (anaigor CPP1)

Ycnosue

Jononaute knacc Matrix u3 3aianus 1 nmeperpyskoil cieayrommux onepaTopos:

operator+ — cioxeHue IByX MaTpull (BO3BpaIllaeT HOBYIO MaTpPUILy)

operator- — BbIUMTAHUE IBYX MATPULL

operator* — yMHOXeHHUE IByX MaTpuil (MaTpUYHOE YMHOXKEHHE)

operator== — cpaBHeHHe MaTPHII (TOJIEMEHTHO)

operator= — mpucBanBaHue (TTyOOKOE KOMUPOBAHUE)

TpeGoBanus:

Ecnu pasmepsl matpuil He coBmamaroT s +, -, == — BBIOPOCUTH HCKIIOYCHHE
std::invalid_argument

Jis yMHOXKEHHSI — KOJIMYECTBO CTOJIOIIOB TEPBOM JOJDKHO PABHATHCS KOJIHMUYECTBY
CTPOK BTOpPOH, MHAYE UCKIIIOUECHHE

Omneparop = JOHKEH KOPPEKTHO paboTaTh MPU CaMOTIPHUCBAUBaHUU

OTajJ0H BBIIOIHCHUS




@aiinsl matrix.hpp u matrix.cpp ¢ 106aBICHHBIMH OTIEPaTOPAMHU
Bce oneparopsl neperpyKeHbl

O06paboTKa HCKITIOUEHHH MPH HEKOPPEKTHBIX pazMepax
Omnepartop nmprcBauBaHMs ¢ IPOBEPKOIl HA CAMOTIPUCBAaNBAHKE
Kpurepun onenku

Uro npoBepsieTcst bann

OrmepaTop + meperpyxeH

OrnepaTop - neperpyxex

OrnepaTop * neperpyxex

OrnepaTop == neperpyxex

N

Omnepatop = neperpyxeH (Tryookoe
KOIUPOBAHUE)

Hroro 5

3ananue 3. HacnenoBanue u noiumopdusm

VYcnosue

Co3zpaiite nepapxuro KJIaccoB IJII FTEOMETPUUECKHUX QUTyp:

AGcTpakTHBINM 0a30BbIi Ki1acc Shape ¢ YUCTO BUPTYalIbHBIMU METOIaMU:

double area() const = 0 — mromazap

double perimeter() const = 0 — nepumerp

void print() const = 0 — BbIBOI HHpOPMAIHN

Kiace Rectangle (mpsimoyronpHUK), HacieqHUK Shape:

[Monst: width, height

KonctpykTop ¢ mapamerpamu

Peanuzanus meromos area(), perimeter(), print()

Kiace Circle (okpyxHOCTB), HaciaeaHuK Shape:

[Tons: radius

Koncrpykrop ¢ napamerpamu

Peanuzanus meromos area(), perimeter(), print()

Hamumure ¢ynkmuto print shape info, kotopas npuHuMaer ykazareiab Ha Shape u
BBI3BIBACT €ro MeTo I print().

DTaJIOH BBITIOJTHEHUS

®aiiner shape.hpp, rectangle.hpp, circle.hpp

ba3oBbIii Kitace ¢ YMCTO BUPTYAITBHBIMH METOIAMH
Knacchi-HacieIHUKH ¢ KOPPEKTHBIME (HOpMYITaMu
[Tonmumopduoe nosenenue (yepe3 ykazareiab Ha 0a30BbIi K1acc)
Kpurepun onieHku

Yro nposepsiercs Bbann

AOcTpakTHBIN 6a30BbIi Kiace Shape co3mpan 1

Kmnacc Rectangle peanuzoBan (HacieqoBaHue, 1
METOJBI)

Kinacc Circle peannzoBan (HaciemoBaHue, 1
METOJBI)

DopMyITbl TUTONTAH U IEPUMETPA BEPHBI 1

Oynkmms print_shape info memoncTpupyet 1
TOMMOpHHU3M

Wroro 5

3ananue 4. labnons! (ananor CPP2 — kouTeitnepsr)

Ycnosue

Peanusyiite ma6nonuslii kacc MyVector<T>, ananornunsii std::vector.
TpeboBanus:

[1aGnoHHBIN Ki1acc ¢ mapamMerpoM tuna T




3aKphIThIC MOJIS: YKa3aTelb Ha MaccuB T*, pa3mep (size), BMECTUMOCTH (capacity)

KonctpykTop 1o ymoia4anuo

Konctpykrop ¢ mapamerpom size (co3maét MacCHB 3aJaHHOTO pa3Mepa)

Jectpykrop

Metoa push back(const T& value) — gobGaBiser »saeMeHT B KoHen (Ipu
HEO0OXO0IMMOCTH yBEITUYHUBACT capacity B 2 pasa)

Meton pop_back() — ymanser mociaeaHuil SIeMeHT

Merton size() — BO3BpamiaeT TeKyIuid pa3mep

Merton at(int index) — JOCTYII 11O MHACKCY C MPOBEPKO TPAHUI]

Omnepatop [] — mocTyr 1o uHaeKCy 0€3 TPOBEPKHU TPAHUIL

DTaoH BBIMOJTHEHUS

®daiin my_vector.hpp (11aGioHHBIH Ki1acc)

Bce MeToipl peann3zoBaHbl

VYnpasieHne naMsaThi0 KOPPEKTHOE (BBIJIEIIEHUE, TIEPEBBIIEIIEHIE, 0CBOOOKICHHE)
[IlabmoH paboTtaeT ¢ pa3HpiMu TUIamMHu (int, double, string)

Kpurepun onenkn

Uro nposepsercs bann

[11abnoHHbIH KIacc onpenenén

KOHCTpYKTOPHI U 1ECTPYKTOP

Mertox push back c yBenmuenue capacity

Mertozpl pop back, size

N

Hoctyn mo uHAekcy (at ¢ mpoBepkoH, [] 6e3
MIPOBEPKN)

Htoro 5

3amanue 5. O0paboTKa UCKIIFOYEHHH + YMHBIE yKa3aTelu

Ycnosue

Co3naiite kinacc SafeArray, KOTOPBIH NMPEACTABISACT MacCUB (DUKCUPOBAHHOTO pa3Mepa ¢
0€30MaCHBIM JIOCTYIIOM.

TpebGoBanus:

[[Ta6nonnkIi kiace Safe Array<T>

KoHncTpykTop mpuHHMaeT pa3mep MaccuBa

Omneparop [] — BbIOpackiBaeT uckitoueHue std::out_of range rnpu BbIXOJI€ 3a T'PAHULIBI

Mertop size() — Bo3BpamiaeT pa3mep

BHyTpu 1u1a XpaHeHUs JaHHBIX UCIOJIb30BaTh std::unique ptr<T[]>

B xonctpykTope, ecnu pazmep <= 0, BeIOpocuTs std::invalid_argument

DTaNoH BHIMOJIHEHUS

@aiin safe_array.hpp (1abiaoHHBIH Ki1ace)
Hcnonb3oBanue std::unique ptr 1ist ynmpaBiaeHUsS TaMsIThIO
[IpoBepka rpaHull ¢ HCKIIOUEHUSIMU

HckmoyeHne npu HEKOPPEKTHOM pa3mepe

Kputepuu onenku

Yro nposepsiercs Bann
[TaGroHHBIN KITaccC OnpeneneH 1
Hcnonp3oBanme std::unique ptr 1y1st TaHHBIX 1
[IpoBepka rpanui B orepaTope [] ¢ 1
HCKITIOYEHHEM
ITpoBepka pa3mepa B KOHCTPYKTOpE 1
Merop size peanan3oBaH 1
Hroro 5




3amanue 6. [larrepn npoextuposanus (ananor CPP3/CPP4)
Ycnosue

Peanusyiite narrepn «OauHouka» (Singleton) mist knacca Logger, KOTOpBI 3aHIMaETCS
3aMMChI0 COOOIICHMI B (Daiii.

TpeboBanmus:
Kitace Logger nmeer npuBaTHBIN KOHCTPYKTOP
Cratuueckuii meron getlnstance() Bo3Bpaliaer eAMHCTBEHHBIHN 3K3EMIUISIP

Meton log(const std::string& message) — 3amuceiBaeT cooOmierne B (aiin log.txt ¢
BPEMEHHOU METKOU
3amperieHo KONMUPOBAaHWE W TpHCBauBaHuE (YHAaJUTh KOHCTPYKTOP KOIMHPOBAHUS H
orepaTop NpUCBAaVBaHNUsA)

[ToToko6e3omacHOCT He TpeOyeTcs (7151 yIpOIIEHUS)

Bpemennas metka — Tekyuiee BpeMs B popmare [I'TTT-MM-JJ]T Y4:MM:CC].

DTalO0H BHINOJIHEHUS

@aitnel logger.hpp, logger.cpp

Kitace Logger ¢ npuBaTHBIM KOHCTPYKTOPOM
Cratuueckwnit meton getinstance

Merton log ¢ 3anuceio B ¢aiin

3anpeTr KONMPOBAHUS

Kpurepun onenkn

UYro nposepsercs bann

IIpuBaTHBINH KOHCTPYKTOP 1

CraTtnueckuii Metox getlnstance (ogun 1
SK3EMIUIIP)

Merop log 3anmchiBaer B (aiisi ¢ BpeMeHHOMH 1
METKOM

3anpenieHs! KOMMPOBaHUE U NPHCBANBaHUE 1

Kon xomnunupyercst u paboraer 1

Hroro 5

Monyab 4. CoBpeMeHHasi NIPUKJIAAHAsS pa3padoTka
3amanue 1. OCHOBEI S3BIKA
VYcaoBue
Harnumure nmporpammy, Kotopasi:
[IpuHUMaeT U3 KOMaHIHOW CTPOKHU WJIM CTaHAapTHOTO BBOJIA IEI0€ YUCIO N

Coznaét maccuB (miu criucok) u3 N clydaifHbIX LETbIX yncen B auana3zoHe ot 1 go 100

BbIBOIMT MaccHB Ha DKpaH

HaxomuT v BBIBOUT:

MUHHMMAJIBHBIN 2JIEMEHT

MakcuMaabHBIN 3JIEMEHT

CymMMy Bcex 3JIEMEHTOB

Cpennee apupmernueckoe

TpebGoBanusi:  MCMONB30BaTh  CTaHAAPTHBIE  KOHCTPYKLIMU  SI3BIKA

MacCCHBBI/CIIUCKH, (DYHKLIUN).

ITpumep padoTs! (1151 Python)
text

Bsemure N: 5

Maccus: [23, 45, 12, 78, 34]
Munumym: 12

Makcumym: 78

CymmMma: 192

Cpennee: 38.4

(ITIKJTBI,




DTalO0H BINOJIHEHUS

HexonHblil KO IpOrpamMmel

[Iporpamma KOppeKTHO 00pabaThIBaeT BBOJ

MaccuB 3amoyHsAeTCs CITyJailHBIMU YUCIIaMU

Bce BbIUMCIIEHUS BBIIOJHSIOTCA 0€3 HCIOJIB30BAaHHSI BCTPOCHHBIX arperHpyIOIIUX
¢byHKIMi (min, max, Sum pa3penieHbl, HO €CIIM UX HEeT — ILTIOC)

BriBoa cooTBeTcTBYET (hopmaTy

Kpurepun onenku

Uro npoBepsieTcs bann

Koppexrssiif BBog N

3anoiHeHNe MaccuBa CIIy4alHbIMU YHCIaMU

Haxomz[eﬂne MHUHUMYMa U MaKCUMYyMa

KoppexTHslii BEIBOJ

1
1
1
HaxoxneHne cyMMBl U cpeJTHero 1
1
5

Hroro

3ananue 2. O0bEKTHO-OPUEHTUPOBAHHOE TPOTPAMMHUPOBAHUE
Ycnosue

Cosnaiite kmacc BankAccount, npeacTasistonnii 0aHKOBCKUH CUET.
TpeboBanus:

[Tons:

accountNumber (cTpoka, reHepupyeTCsi aBTOMATHYECKU MPU CO3IAHUH )

ownerName (cTpoka, 3a0a€Tcsi P CO3AHUN)

balance (BemecTBeHHOE YnCIIO, 110 yMOT9aHHIO ()

Metonapbtr:

deposit(amount) — nomonHeHMe cuéTa (CyMMa J0JKHA OBITh ITOJIOKUTEITHLHOM )

withdraw(amount) — cusiTrie co cuéra (Helb3s CHATh OOJIbIIE, YeM €CTh Ha CUETE)

getBalance() — Bo3Bpaiaer TekyImii 6aaaHc

getAccountinfo() — BosBpamaer cTpoky ¢ nHGOpPMAIKEi 0 cYéTe

[Tpu mombITKE CHATH OOJBIIE JOCTYITHOW CYMMBI — BBIOPOCHTH HCKIIIOYCHHE WIIH
BEPHYTH OIIIHOKY.

DTalOH BHIMOJIHEHUS

Hcxonabpiii Ko Kjiacca

JemoHcTpanus paboThl B main WK TECTaxX
Nukancynsauus cobmoaeHa (1mosist IpuBaTHHIE)

[Tpu monbITKE CHATH OOJIBIIIE — OmMOKa 0OpadboTaHa
Kputepuu onenku

Yro nposepsiercs Bbann

Kunacc co3naH, nosis npuBatHele

Konctpykrop ¢ napamerpom ownerName

Meron deposit paboTaeT KOpPEeKTHO

Merons! getBalance u getAccountlnfo

1
1
1
Merox withdraw paGoraer ¢ nmpoBepkoit 1
1
5

Hroro

3ananue 3. OyHKIIMOHAIBHOE IPOrPaMMUPOBAaHHE

Ycnosue

Hanwumure nporpammy, KoTopast:

Cosnaér cnimcok ctpok: ["apple”, "banana”, "cherry”, "date", "elderberry", "fig", "grape"]
C nomornkto ¢pyHKIui Beiciiero nopsaka (map/filter/reduce unu ananorn):

OTuabTPOBBIBAET CTPOKU JAITMHON MEHEEe 5 CUMBOJIOB




[Ipeobpa3zyeT ocTaBImIMECs CTPOKU B BEPXHUH PETUCTP

Coprtupyert ux no anpaBurty

OObenuHSET B O/IHY CTPOKY Yepe3 3aIsTyI0

3amperieHo HCIoib30BaTh siBHbIe HUKIBL (for, while). Tombko (GyHKIHH BBICIIETO
MOpsIKA U JIAMO/1a-BBIPAsKEHHSL.

[Ipumep pesynbrara

text

BANANA, CHERRY, ELDERBERRY, GRAPE

DTalO0H BHINOJIHEHUS

HcexonHblil KOJX IpOrpamMmBsl

Hcnonek3ytorest GyHkiuu Bhiciiero nopsaka (map, filter, reduce / LINQ / stream / list
comprehensions ¢ YCJIOBUEM U T.1I.)

Her sBHBIX IHKIIOB

PesynbTaT COOTBETCTBYET OKUIAAEMOMY

Kpurepun onenku

UYro nposepsercs bann

OuibTpanysi CTpok (uiMHa > 5)

ITpeobpaszoBaHue B BEPXHHI PETHCTD

CoptupoBka 1o anhaButy

OTCyTCTBI/IC SIBHBIX ITMKJIOB

1
1
1
OObeuHeHne uepes 3ansTyro 1
1
5

Hroro

3ananue 4. KoncospHas urpa (Rogue-like) ¢ curses

Ycnosue

Pa3zpaboraiite KOHCOMBHYIO UTPY «JIaOUPUHT» C HCMOIB30BAHMEM OHOIUOTEKH CUrses
(wnmm e€ ananora Juisi BEIOpaHHOTO si3bika: dotnet-curses mst C#, JCurses s Java, blessed mist
JS, curses mnst Python, cinterop s Kotlin, vapor mis Swift, go-curses mst Go).

Urposasi mexaHuka:

Hrpooe nosne — mabupunt 10x10

Crensl 0003HauyaroTCs #, MIPOXObI — MPOOe

Hrpox o6o3Hauaercs (@, Boixomg — X

VYnpasnienue cTpenkamu (BBEpX, BHHU3, BIIEBO, BIIPABO)

[Ipu nocTmwkeHuu BoIX01a — Mo0ea, BEIXO U3 UIPbI

[Ipu nomeITKe Bpe3aThCs B CTEHY — UTPOK HE JABUTAETCS

TpebGoBanus:

Hcnonb3oBath curses st OTPUCOBKH

Heb6nokupytomuit BBoJ (Mrpa pearupyer Ha KJIaBUIIHM B pEaIbHOM BPEMEHH )

OTaJIOH BBINOJIHEHUSA

HcxonHbIN KO UTPBI

KoppekTHast ”HUIMATIH3a1Hs CUrses
OTtobOpaxeHue nabupHUHTa, UTPOKA, BBIXO1a
VYnpasieHue cTpenkaMmu

Coobmienue o nodeae npu AOCTHKEHUH BBIX0a
Kpurepuu onieHku

UYro nposepsieTcst bamn

JlabupuHT 0TOOpaXKkaeTcsi KOPPEKTHO

Wrpok u BEIX0/1 0TOOpakaroTcst

YnpasreHne cTpenkamMu paboTaer

Ho6ena IpU JOCTHIKCHUH BbIXOJA

1
1
1
O0paboTKa CTONKHOBEHHI CO CTCHAMHU 1
1
5

Hroro




3ananue 5. Be6-npunosxenue (CRUD + 6a3a naHHBIX)

Ycnosue

Co3maiiTe BeO-TIPUIIOKEHUE C UCTIOB30BaHHEM BBIOpaHHOTO (hpeiMBOpKa:

3k @periMBOpPK

C#  ASP.NET Core

Java Spring Boot

JavaScript  Nest.js

Kotlin Ktor

Python Flask

Swift Vapor

Go  Gin/ Echo / net/http

OYHKIIMOHAIBHOCTD!

Monens Task (id, title, description, completed, created_at)

REST API sHanouHTHI:

GET /tasks — nonyunts Bce 3amaun

GET #hasks/{id} — nonyunts 3amauy mo id

POST /tasks — co3nath HOBYIO 3a/1auy

PUT /tasks/{id} — oOHOBHTH 3a1auy

DELETE /tasks/{id} — ymanuts 3amaay

Jlannbie xpansarcs B 6aze maHHbIX (mo6oit CYBJl na BwIOOp: SQLite, PostgreSQL,
MySQL)

Hcnons3zoBate ORM (Entity Framework, Spring Data JPA, TypeORM, Exposed,
SQLAIchemy, Fluent, GORM)

DTaJIOH BBINIOJHEHUS

Hcxonubiii Ko NPUITOKEHUS

Kondurypanus noaxmrodeHust k bJ{

Murparuu (eciid UCTIOIb3YOTCS)

Bce CRUD-3HATIOUHTHI pealiu30BaHbl U pabOTAIOT
Kputepuu onenku

Yro nposepsiercs aJul

Mogens Task co3nana

GET-suanounnTsI padoraror

POST-suanount padoraer

PUT->agmounT paboraer

DELETE->uamonnT paboraer

SIS S P P TN e

Hroro

3anmanue 6. JWT-aBropusanus + BrickGame v3.0 (oOpaTHas COBMECTUMOCTB)
Ycnosue

PazpaboTaiite BeG-cepep (API) mnst urpel BrickGame, koTopblii noiaep:xuBaeT:
JWT-aBTopusaiuto:

Peructpanus nonszoBatens (POST /register)

Bxon (POST /login) — Bo3Bpamaetr JWT-TokeH

3amunéHHbIe SHANTONHTHI TpeOyIoT BauaHbIil JWT

Urposyto noruky BrickGame (TeTpuc-naiik) Ha cepBepe WiIn KJIHeHTe (10 BBIOOPY):
XpaHeHue peKopAoB nosb3oBarene B b1

[Momyuenue pexopaa (GET /record — 3ammiméHubIii)

Coxpanenne HoBoro pekopaa (POST /record — 3amuiméHHbIif)

OOpaTHYIO COBMECTUMOCTb:

API umeer nBe Bepcuu: vl (ctapas, 6e3 JWT) u v2 (HoBas, ¢ JWT)

Knuents! vl nponoinkaiot paboraTsh 0€3 aBTOpU3aLUU

Kiuentst v2 ucnonssytor JWT




DTaoH BBIMOJIHEHUS

Hcxonubiii ko cepepa

DOHINOWHTHI /register, /login ¢ JWT
3amuiméHHbIe SHATOUHTHI C IPOBEPKON TOKEHA
e Bepcuu API (vl u v2)

CoxpaHenue u nojryueHue pekopaoB u3 b/|
Kpurepun onenku

Uro npoBepsieTcs bann

Perucrpanus u Bxog ¢ JWT

BaHII/IMéHHHe OHAIIOUHTBI pa60Ta10T

J1Be Bepcun API (oOpaTHasi COBMECTUMOCTB)

Coxpanenue pekop10B B b/

ITonyuenune pexopaoB u3 bJ{

SIS SN P P PN

Hroro

Monayab 5. UndpacTpyKTypHBbIe pellieHdsl ¥ ypaBjeHue JaHHBIMH

3ananue 1. YcraHoBka u HacTpoiika Linux

Ycnosue

VYcranosure Linux (Ubuntu 22.04 / aHanoruyHbeiii nucTpuOyTHB) HA BUPTYAIBHYIO
MAaIlIMHY U BBITIOJHUTE 0a30BYI0 HACTPOUKY.

TpeboBanus:

VYCTaHOBUTH CHCTEMY ¢ MUHUMAaJIbHOW KOHQUrypanueil (0e3 rpaguueckoro OKpyx eHHs
WU ¢ 0a30BBIM)

Co3znarp noaw3oBarens student ¢ mapoiaem

Hactpouts sudo miis monws3oBarens student 6e3 3ampoca maposis

OO6HOBUTH cHUCTEMY uepe3 MaKkeTHbIM MeHemKep (apt update && apt upgrade)

VYcranoBuTh makeTsl: git, curl, htop, nano (vm vim)

Hactpouts SSH-cepBep: ycTaHOBUTH, 3aITyCTUTh, T0OABUTH CBOW MyOJUYHBIM KITFOU IS
noctyma 0e3 mapoJs

DTalOH BHIMOJIHEHUS

CKpUHIIOT TEPMHUHAJA ¢ BEIBOJIOM Uname -a

CkpuHIIOT ¢ BBIBOIOM sudo -1 (moka3siBaeT mpaBa 0e3 maposis)
CkpuHIIOT ¢ oakioueHrueM no SSH uepes kiou

®aiin /etc/hostname (coaepKuMoe)

UYek-JIUCT CO BCEMU BBIMOTHEHHBIMU ITYHKTaMHU

Kputepuu onenku

Yro nposepsiercs Bbann

CucreMa yCcTaHOBJIEHA

ITonb3oBarens student co3man, sudo HACTPOEH

SSH-cepBep HacTpoeH, KITto4 100aBiIeH

1
1
CrcreMa 00OHOBJICHA, ITAKETHI YCTAHOBJICHBI 1
1
1

Odopmiienne ot4éTa (BCe CKPHHIIIOTH 1
(atibn)

Hroro 5

3ananue 2. Hactpoiika cetu B Linux

Ycnosue

Ha BupryanbHoil MammHe ¢ Linux BBIMOJHUTE HACTPOUKY CETH.
TpeboBanus:

Onpenenuts U 3anucaTh B OTYET:

IP-anpec BupTyanbHOI MalIMHbI

MAC-anpec cereBoro uHTepdeiica




[1I1r03 110 YMOJIYaHUIO

DNS-cepBepbl

[MpormuroBats 3 BHemHUX xocta (8.8.8.8, ya.ru, mo0oii cBoi)

Hactpouts cratuueckuii [P BMecto DHCP (B xonpurypanuu Netplan unu interfaces)
Ho6asuts B /etc/hosts 3anuce: 127.0.0.1 myhost.local

[TpoBepuTh MapLIPyT JI0 ya.ru ¢ MOMOIIbIO traceroute (vmiu tracepath)

DTajoH BBIMOJTHEHUS

BeiBon ip a 1 ip 1 (CKPHHIIOT WJIH TEKCT)

BriBon ping -C 4 ya.ru

®aiin koHburyparuu cetu (Netplan unm interfaces) mocne Hactpoitku cratudeckoro [P
BriBon traceroute ya.ru (mepsbie 10 xomoB)

[Tosicuenue kiroueBwix napamerpos (IP, macka, nutro3, DNS)

Kpurepun onenku

UYto nposepseTcs bann

OmnpeeneHsl ceTeBbIE NapaMETPEI

Ping 110 BHEIIHUX XOCTOB paboTaeT

Cratnyeckuii [P HacTpoeH

3amnuck B /etc/hosts mobasiaeHa

traceroute BBIIIOJIHEH

SIS TSN P P P

Hroro

3amanue 3. Docker u CI/CD

Ycnosue

Pazpaboraiite mpocroit CI/CD-maifrutaitH uisi OJHOTO W3 TMPOCKTOB (HAmpuMep,
SimpleBashUtils nnu nmro60it apyroit yrumtsel Ha C).

TpebGoBanus:

Hamucars Dockerfile, koTopsrit:

Cozmaér 006pa3 Ha ocHOBe ubuntu:latest

VYcranaBnuBaet gec, make, git

Konupyet ucxo bl KO MpOeKTa

Brimonnsier coopky (make)

3amycKaeT TeCThl

Hanwmcats kouduryparuio CI/CD (GitLab Cl unmu GitHub Actions):

build — c6opka Docker-o6pasza

test — 3amyck TeCTOB BHYTpU KOHTelHepa

3arpy3uth 00pa3 B peectp (Docker Hub / GitHub Container Registry)

B oTtuére onucate dTanel naiiaaiiHa ¥ NPUIOKUTh CKPUHIIOTHI

OTaJIOH BBINOJIHEHUSA

®aiin Dockerfile

@aiin .gitlab-ci.yml unu .github/workflows/ci.yml
CKpHMHILIOT YCHEIIHOTO BHIMOJIHEHUS MalIuiaiiHa
Ccpinka Ha 00pa3 B peecTpe (MM CKPUHILIOT)
WHcTpykuus no cOopke U 3amycKy

Kpurepuu onieHku

UYro nposepsieTcst bamn

Dockerfile koppekren, ob6pa3 cobupaercs

CI/CD xoH(urypanust Hanucasa

[Maitnaiitn npoxoaut yenenmHo (build + test)

OTuéT C OIKMCaHWEM U CKPpHUHIIOTAaMH

1
1
1
O0pa3 3arpyxeH B peecTp 1
1
5

Hroro




3amanue 4. SQL: co3nanue TabaUIl M BCTaBKA JIAHHBIX

Ycnosue

PaGora ¢ 6a3oii nannabix (PostgreSQL / SQLite / MySQL).

Yacts 1. Co3ganue Tadbauil

CosnaiiTe TaOMHIBI 1715 Y9€Ta CTYJICHTOB M UX OICHOK:

sql

-- Tabmuua students

-- id (PRIMARY KEY), name (TEXT), email (TEXT UNIQUE), enrolled_at (DATE)
-- Tabmuma courses

-- id (PRIMARY KEY)), title (TEXT), hours (INTEGER)

-- Tabnuma grades

-- id (PRIMARY KEY), student_id (FOREIGN KEY — students.id),

-- course_id (FOREIGN KEY — courses.id), grade (INTEGER), date (DATE)
YacTts 2. BecTaBka nanHbIX

Bcrasbre:

3 CTyAeHTOB

2 Kypca

5 oneHoK (y KaXKJIOTO CTYy/IEHTa XOTsI ObI TIO OJTHO¥)

DTaJIOH BBINOJHEHUS

SQL-ckpunt co3nanus tabmur (CREATE TABLE)

SQL-ckpunt BcraBku naHHbIX (INSERT)

Ckpunmotr pesynprata SELECT * FROM students;, SELECT * FROM courses;,
SELECT * FROM grades;

Kputepuu onenku

Yro nposepsiercs aJul

Tabnuua students co3ana ¢ orpaHHYSHUSIMA

Tabnuna grades co3iana ¢ BHEITHUMU KITIOYaMH

Bcrasnens! 3+ crynenra, 2+ Kypca, 5+ OIeHOK

b
1
Tabnuia courses co3mana 1
1
1
1

Bce naHHBIE KOpPPEKTHBI (BHEIIHHE KIFOUU
CCBUIAIOTCS HA CYIIECTBYIOIINE 3aIUCH)

Htoro 5

3amanue 5. SQL: Be1OOpKa, pruibTpanus, rpynnupoBka, JOIN

YcnoBue

Ha ocHoBe Tabnui u3 3aganus 4 Hanumure SQL-3ampochl:

BriBecTu Bcex cTyneHTOB, 3aunclieHHbIX mocie 2024-01-01 (ecau maT HET — MOXKHO
100aBUTH)

BriBecTu ciicok KypcoB ¢ KOJIMYECTBOM 4acoB OoJibiie 30

BriBecTu cpeHIOI0 OIIEHKY KaXKA0To CTyJAeHTa (MM + cpeHui 6asn)

BriBecTu CHCOK CTYACHTOB, Y KOTOPBIX €CTh XOTS OBl OJIHA OIlEHKA HIDKE 3 (MU HIDKE
60, B 3aBUCUMOCTH OT IITKAJIbI)

BeiBecTH 1151 KaXkA0T0 Kypca: Ha3BaHUE Kypca, MAKCUMaJIbHYIO OLEHKY, MUHUMAJIbHYIO
OIIEHKY, KOJIMYECTBO CTYJIEHTOB

Tpebosanus: ucnons3zoBath WHERE, GROUP BY, AVG, MIN, MAX, COUNT, JOIN.

TaJIOH BBITIOJTHCHUS

5 SQL-3ampocoB (TeKcT)

CKpHHIIIOTHI pe3y/IbTaTOB BBITIOJHEHHUS KXKIOTO 3ampoca
Kpurepuu onieHku

UYro nposepsieTcst bamn

3ampoc | (¢unpTpanus no nare) 1




3anpoc 2 (pursTpaIys mo gyacam)

3anpoc 3 (cpemHss OICHKA CTYJCHTA)

3arnpoc 4 (OIIEeHKH HIKE ITOpora)

3anpoc 5 (arperarmu o Kypcam)

(SIS IS T

Hroro

3ananue 6. SQL: oOHOBIIEHUE U yAaJIeHUE TaHHBIX

VYcnosue

Ha ocHoBe Tabnui u3 3aganus 4 BEITOJHUTE OTIEPALIUU MOJU(PHUKALINN JAHHBIX:

UPDATE: yBennuuTh KOJMYECTBO YacoB Bcex KypcoB Ha 10%

UPDATE: cryznenty c id = 1 u3menuts email Ha newemail@example.com

DELETE: ynanute Bce onieHKH Hike 3 (min Huke 60)

DELETE: ynanute cryaenta c id = 3 (mpeIBapUTENbHO YIalIUB €r0 OLEHKH, UCIOJIb3Ys
ON DELETE CASCADE wmm otnensbiit DELETE)

SELECT mnocne kaxa0ro u3sMeHeHHUs, YTOObI YOeTUTHCS B KOPPEKTHOCTH

TpeboBanus: mokazarb SQL-3ampockl U pe3yabTaThl J0/TIOCTE.

OTanoH BBITTOJIHEHHUS

SQL-3ampocet Ha UPDATE u DELETE (TekcT)
Cxpunmorsl SELECT 10 1 mocie KakJ10ro n3MeHEHUS
Kpurepun onenkn

UYro nposepsercs bann
UPDATE uacoB kypcoB (+10%) 1
UPDATE email crynenra 1
DELETE HuU3Kux OIEHOK 1
DELETE crymenta (c  KackaioM  WIH 1
IIPEIBAPUTEIIHHBIM YIaJICHHEM OLIEHOK)
Pesyneratel nonteepxkaeHsl SELECT 1
Hroro 5

Monayab 6. Crapt 0u3Heca

3aganue 1. Yro takoe Lean Startup

Ycnosue

Bribepute mo0Oyro OusHec-ujacro (peanbHyr0 WM Y4eOHyro). Omnumure e€ B 2-3
MPEIOKEHUSX.

TpebGoBanus:

Chopmynupyiite runoTe3y HEHHOCTH (MPEAMOI0KEHHE O TOM, KaKyro Ipo0ieMy peuiaet
MPOJIYKT U Ui KOTO)

Chopmynupyiite runotedy pocra (MpeArnojoOKEeHHE O TOM, KaK HPOAYKT OyneT
MIPHUBJIEKATh HOBBIX MOJ30BATENECH)

Onummre MVP (MUHUMaNTbHO KU3HECHOCOOHBIM MPOIYKT) — KaKHMe MUHHMAlIbHbIC
(GYHKIMH HYXHBI JJIs1 TPOBEPKU THIIOTE3

[Toctpoiite mukn Build — Measure — Learn mis storo MVP (4to nmemaem — Kak
U3MepsieM — YTO Y3HaéM)

DTaJIOH BBINOJHCHUS

TexcToBBIN JOKYMEHT (WM claii) ¢ onucaHueM OU3Hec-uaeH
JIBe TunoTe3sl (IIEHHOCTh B POCT)

Onucanne MVP (3—5 myHKTOB, 4TO BXOJIUT)

Cxema uiu TekcT nukia Build — Measure — Learn
Kputepuu orenku

UYro nposepsieTcst bamn

busHec-unes onucana 4éTko 1

I'unoresa LIEHHOCTH copMynrpoBaHa 1




KOPPEKTHO

I'mnoresa pocra chopMynrpoBaHa KOPPEKTHO

MVP onmican (MUHUMaJTBHBIA HA00p (YHKIIHIA)

Hukn Build — Measure — Learn npopabotan

I

Hroro

3ananue 2. Kak ObICTpO TeCTUPOBATH THIIOTE3BI ¢ TOMOIIbI0 Custdev

VYcnosue

Jis Toit ke OusHec-unen (u3 3amanus 1) paspadoraiite ian Custdev-uHTEPBBIO.

TpeboBanmus:

Cdhopmynupyiite 3 TUIIOTE3BI, KOTOPBIE HYXHO npoBepuTh depe3 Custdev (Hampumep, o
npobiieMe, 0 perieHu , O 1eHe)

Hanummwure ckpunt untepsbio (10—15 Bonpocos). Bonpocs! A0MKHBI ObITh OTKPBITBIMH,
HE HAaBOAAIIUMH, 0€3 MPOIaKu

OnumuTe MOPTPET pecrloHAeHTa (KTO IeNeBas ayAuTOpHs, Tiae €€ HCKaTh, KPUTEPHH
oTOOpa)

VYKaKuTe, CKOJIBKO HHTEPBBIO HY)KHO MPOBECTH ISl POBEPKH rumnore3 (MuHuMyM 5—10)

Onumute, Kak OyJgere aHAIW3HPOBATh  PE3YyNbTaThl  (BBIABICHHE MATTEPHOB,
MOITBEPKICHUE/OTTPOBEPIKEHUE THITOTE3)

DTaJIOH BBINOJHEHUS

TekcToBBIN JOKYMEHT € TPEMS THIIOTE3aMU
Ckpunt untepsbio (10—15 Bonpocos)
[TopTper pecnonnenta (3—5 kpuTepuen)
[nan ananuza pe3yabpTaToB

Kputepuu onenku

Yro nposepsiercs bann

Tpu runoressl chopmynupoBanbl (mpodiema, 1
pelieHne, 1eHa)

CKpHUNT MHTEPBHIO TOTOB (BOMPOCH! OTKPHITHIE, 1
HEHaBOJISIITUE)

IopTper pecoHIeHTa ONKUCaH

[Inan no KOIMYECTBY MHTEPBBIO YKa3aH

MeTtox aHaJIN3a Pe3yJIbTaTOB OIUCAH

vl |-

Hroro

3a,ZLaHI/Ie 3. Kak OICHUBATDH PBIHOK U HU30€eKaTh TUIMHYHBIX OIIHO0K

Ycnosue

Jlnis Toii sxe 6usHec-uaeu (U3 3a4aHus 1) mpoBeaUTE OLICHKY PBhIHKA.

TpebGoBanus:

Paccunraiite TAM (Total Addressable Market) — oOmuii 00béM phIHKA IS BaIlero
MIPOJIyKTa

PaccunTaiite SAM (Serviceable Available Market) — nocTynHbIif CErMEHT pbIHKa

Paccunraiite SOM (Serviceable Obtainable Market) — peanpHO AOCTHXKHMMAST JOJIS

(marmpumep, 5—-10% ot SAM)

VYKaKuTe UCTOYHUKH JaHHBIX JUIA Pacu€TOB (CTATUCTHKA, OTYETHI, aHATUTHKA)

Omummre 3 TUMUYHBIE OMIMOKM MPH OIICHKE pBhIHKA (M KaK BBl UX M30€Kall B CBOEM
pacuére)

DTaloH BHITIOTHEHHS

Tabnuna ¢ undppamu TAM, SAM, SOM (B AeHbrax win eIuHUIAX)
WcTounnku qaHHBIX (CCHUTKU WIIH HAa3BaHUS OTYETOB)

Crucok 3 ommOoK ¢ MOSCHEHUEM, KaK U30eKaau

Kpurepuu onienku




Yrto npoBepsiercs Bbann

TAM paccuntan (c 060cHOBaHHEM)

SAM paccunTas (c 000CHOBaHHEM)

SOM paccunTas (c 000cCHOBaHHEM)

Hcrounuku JAaHHBIX YKAa3aHbI

3 TUOHYHBIE OIIMOKHU ONMMCAHEI

SIS TSN P Py PN

Hroro

3ananue 4. Kak macimtabupoBaTth OM3HEC 3a IpeJieNbl PETHOHA

VYcnosue

Jis Toit ke OusHec-uaeu (U3 3aaanus 1) paspaboraiiTe CTpaTETHIO MacIITaOMPOBAHHUS.

TpeboBanus:

BriGepute oauH peruoH Ui MEPBOM OSKCMAHCHM (COCENHMM TOPOJ, CTpaHy WIH
MEXAYHApOAHBIN PHIHOK)

O6ocHyliTe BBIOOp perroHa no 5 kpurepusm (pasmep pbIHKa, OJIM30CTh, A3bIK/KYIbTYpA,
KOHKYPEHLIUS, PETYISTOPUKA)

Onumure ajanTanyio OPOAYKTa I0J HOBBI peruoH (s3bIK, (YHKIMOHAIbHOCTD,
yIaKoBKa, 1IeHa)

CocraBbTe roadmap mMacmTaOMpOBaHUS IO IIIaraM C yKa3aHUEM CPOKOB (IepBbie 3—6
MECSIICB)

Onumure pucku MacTabupoBaHusi (MUHUMYM 3) U CIOCOOBI MX CHHXKEHUS

DTaJIOH BBINOJHEHUS

HazBanue BrIOpaHHOTO pernoHa

O6ocHOoBaHUE O 5 KpUTEpHAM (TabIUIIA UITH TEKCT)
Cnucok aganTanyii mpoyKTa

JlopoxHas kapTa (MomaroBo, ¢ JaTamu)

Pucku u Mepbl CHIKEHUS

Kputepuu onenku

Yro nposepsiercs bann

Peruon BbIOpaH 1 000CHOBaH

5 KpUTEPHEB OLICHKU PETHOHA ITPUMEHEHBI

Ananranys MpoayKTa OIrcaHa

Roadmap cocrasien

Pucku u cHIDKEHUS OIMMCaHbI

SIS IS TN PR

Hroro

3ananue 5. Kak Hayath OusHec ¢ ppaHIIN30i

Ycnosue

[IpoBenute ananmu3 ppaHIK3bl (BBIOEPUTE PEATHHYIO UM THUIIOTETUYECKYIO).

TpebGoBanus:

Beibepure 3 ¢paHmm3el U3 MHTEpecylolleld HUIIN (MOXKHO peajibHbleé U3 OTKPBITHIX
KaTaJIoroB)

CocTtaBbTe CpaBHUTEIbHYIO TAOIUILy IO MTapaMeTpam:

[TaymranbHbINA B3HOC

Posintu (mponeHT min GUKCUpOBaHHAS CyMMa)

WuBecTunuu (cTapToBbIC)

Cpok okynaemocTH (110 JaHHBIM (hpaHvaii3opa)

OOydeHue u moanaepKKa (€CTh/HET, YTO BXOIUT)

PaccuuTaiite npuMepHy0 NpUOBLIb U CPOK OKYITAEMOCTH ISl OJJHOM U3 (ppaHIIn3

CocrtaBbTre yek-1ucT u3 10 BompocoB uist MpoBEpKU (PpaHuaiizopa (YTO CIIPOCUTH Nepea
MOKYIIKOH)

Crenaiite BBIBOJI: B KAaKOM ciy4ae (hpaHIIHM3a BHITOJHEE OTKPHITUS OH3Heca «¢ Hys» (2—
3 aprymMmeHra)




DTaoH BBIMOJIHEHUS

CpaBuurenbHas Tabnuna Ha 3 GpaHIIU3BI
Pacuér okymaemoctu (1o ogHOM (ppaHIm3e)
UYexk-muct u3 10 Borpocos

BriBox (2—-3 aprymenra)

Kpurepun onenku

Uro npoBepsieTcs bann

3 (paHmU3bI BEIOpPaHBI, TA0JIHIA COCTABJICHA

Pacuér OKYIIa€MOCTH BBITTIOJTHCH

Yex-muct u3 10 BOonpocoB rotos

BriBog 00ocHOBaH (2—3 aprymeHTa)

Bce pasjensl 0hopMITeHBI aKKYPaTHO

IR

Hroro

Mopayas 7. Poct 6u3Heca

3amanwue 1. [IpoaykToBbIi TOAX0M U paboTa C THUIIOTE3aMHI

VYcnosue

s Bamero OusHec-mpoekTa (WM BBIOPAHHOTO Y4YEOHOrO IMPOEKTa) BBHIIOIHUTE
MIPOJTYKTOBBIN aHAIM3.

TpeboBanus:

Chopmymupyiite 5—7 runote3 mo cTpykrype: «Ecimu mbl caemaem X, TO MOayduMm Y,
IIOTOMY 4TO Z»

[IpoBemute mpuoputuzanuio runore3 meromom ICE (Impact, Confidence, Ease) nunu
RICE (Reach, Impact, Confidence, Effort) — 3amonaure tabmauimy ¢ 6amiamu

BriGepuTte TOM-3 TMUMOTE3HI )1 MPOBEPKU

Jlnst ogHOM TUIIOTE3HI (HA BHIOOP) OMUIIUTE AKCIIEPUMEHT: YTO JEIaeM, KaK U3MeEpseM,
KaKO¥ pe3yabTaT CYUTACM yCIIeXOM (METPHKH)

HazoBure 3 Tuma MeTpUK, KOTOpbIE HYXHO OTCIEXKHBATh MPH MPOBEPKE THUIIOTE3
(HampuMep, KaueCTBEHHbIE, KOJIMYECTBEHHBIE, IPOTYKTOBbIE)

DTalOH BHIMOJIHEHUS

Cnucok u3 5—7 runore3

Ta6muua npuopuruzanuu (ICE wm RICE) ¢ 6amtamu
Ton-3 runore3bl

Onucanue SKCcriepuMeHTa ISl OAHON TUIIOTE3bI (IIark, METPUKH yCIeXa)
3 TUIa METPUK C IOSICHEHUEM
Kputepuu onenku

Yro nposepsiercs Bbann
5-7 rumore3 chopMyITHPOBaHBI 1
[puopurmsanus Bemonsena (ICE/RICE) 1
Torm-3 rumore3bl BEIOpaHBI 000CHOBAHHO 1
OKCIIepUMEHT OomnmcaH (4To, KakK, METPUKH 1
ycrexa)
3 TUma METPUK Ha3BaHBI 1
Hroro 5

3amanue 2. Custdev u xonnenmus Jobs to be Done (JTBD)

Ycnosue

Jlnst Bamiero 6usHec-npoekTa npuMenurte konueniuo JTBD.

TpeboBanus:

Onumute 3 «paboTel» (jobs) , KOTOpble KIMEHT «HAHUMAET» Balll MPOAYKT BBITOJIHUTH
(pyHKIIMOHANTBHBIE, SMOIIMOHAIIbHBIE, COIIHATILHBIC)




Jist KaK10¥ pabOThI OMUIINTE: CUTYAINIO (KOHTEKCT), MOTUBAIUIO (TIOYEMY 3TO BaXKHO),
OKUIa€MBIN PE3yJIbTaT, aIbTEPHATUBHI (KaK KIMEHT pelaeT mpobiaeMy ceilvac)

Hanumwure ckpunt JTBD-unrepBpio (5—7 BOmpoCOB), HalpaBiEHHbIH Ha BbISBICHUE
«paboT»

OObsacautre, yem JTBD otmuuaercs ot Custdev (TpamumuoHHOTO mMojaxona) — 2—3
KIIFOUEBBIX OTINYMS

VYxkaxurte, kak pe3ynbrarsl JTBD-ananu3a noBausioT Ha Balll MPOIYKT (UTO U3MEHUTE)

DTajoH BBIMOJIHEHUS

3 paboTsi (job) ¢ omricaHWEeM CUTYaIlMH, MOTHUBAIIUH, PE3yJIbTaTa, ATbTCPHATHB
Ckpunt JTBD-unTepssio

Tabmuua unu teker otuunii JTBD ot Custdev

[Inan n3mMeHeHui B MpoIyKTe

Kpurepun onenku

Uro npoBepsieTcst Bamn
3 paboThI OMUCAHBI MTOJTHO 1
[To kaxnoii pabore — cHTyalus, MOTHBALUs, 1

pe3ynbTat, AbTePHATUBHI

Cxpunt JTBD-unTepBBIO TOTOB

Ommuns JTBD or Custdev 00bsiCHEHBI

BnusiHre Ha IPOAYKT ONMCAaHO

gl |-

Hroro

3aganue 3. AHanu3 pbIHKA

Ycnosue

[IpoBenute yrnyOnEHHBIA aHAINU3 PHIHKA [Tl Balllero OM3HEC-MPOeKTa.

TpebGoBanus:

[IpoBemute PESTEL-anamu3  (Ilomutmyeckune, OxoHommueckue, ColHalbHbBIC,
Texnonornueckue, Jxonoruueckue, IOpuanueckne ¢GakTopsl) — MUHUMYM 10 2 (akTopa Ha
KaTeropuio

[Iposenute anmanmu3 5 cun Iloprepa (yrpo3a HOBBIX HMIPOKOB, 3aMEHMUTENH, BIACTh
MIOCTABILUKOB, BJIACTh MOKYyIAaTele, NHTEHCUBHOCTh KOHKYPEHIIUN)

[locTpoiiTe ~ kKapTy  KOHKYpPEHTOB (mBe  ocwu: Harpumep, «UeHa» |
«Ka4ecTBO/(DYHKIIMOHATILHOCTHY). PazMecture 5—10 KOHKYpEHTOB + CBOM MPOAYKT

Boigenute 3 KOHKYpEHTHBIX MPEUMYILECTBA BalIero MPOIyKTa (4eM OTIMYAETECh)

Cnenaiite SWOT-ananu3 (cusibHbIE U cllabble CTOPOHBI, BOBMOYKHOCTH U YTPO3bI)

DTaNoH BHIMOJIHEHHS

Tabnuma PESTEL (mo 2+ ¢akropa Ha kareroputo)
Tabnuia uiu Texet 1o S cunam [oprepa

Kapra koHKypeHTOB (HaprCcOBaHHAs WM TaOIUYHAs)
3 KOHKYPEHTHBIX TPEUMYIIIECTBA

SWOT-matpuiia

Kputepuu oreHku

Yro nposepsiercs Bann

PESTEL-ananus3 BeImoaHEH

5 cun IlopTepa npoaHaIu3UpOBAHBI

KapTa KOHKYpEeHTOB ITOCTpOEHa

3 KOHKYPCHTHBIX NPCUMYIICCTBA BbIJICJICHBI

SWOT-aHanu3 BBIIOIHEH

IR

Hroro

3ananue 4. [Ipogaxu yepes neHHocth (Value Selling)
Ycnosue




PazpaboTaiiTe cTpaTeruto mpoaax yepe3 HEHHOCTb JJIs BAlllero OM3HEC-TPOeKTa.

TpeboBanmus:

3anomaute Value Proposition Canvas (kaHBY IEHHOCTHOTO TTPEIJIOMKEHHS ):

[Ipodune kueHTa: 601, BBITOIbI, pabOTHI

Kapra neHHocTH: mpoayKTel/yciayru, odierdenue 0oeid, co31aHue BBIT0.T

Chopmymupyiite 1eHHOCTHOE Tpeiokenne (1-2 mpemnokeHus) mo madiony: «Mebl
MMOMOTaeM [KIMEHT| [pemuTh mpodiieMy| ¢ MOMONIbIO [YHUKAIBHOE pelIeHue], B OTIMYHE OT
[anbTepHATHBA]»

Hanummure ckpunt SPIN-Bonpocos (cutyanus, npodiema, u3BjieyeHue, IEHHOCTb) — 5—
7 BOIIPOCOB /1JIs1 pa3roBOpa ¢ KIMEHTOM

[MonrotoBbTe 3 BO3paKeHHsT KIMEHTOB M OTBETHl HAa HHUX (C TEPEBOJIOM W3 IEHHI B
LIEHHOCTb)

Hanummwure nuty (1-2 MUHYTBI, TEKCT) JUI IPE3EHTALIMN LIEHHOCTHU BalIero MpoIyKTa

DTalO0H BHINOJIHEHUS

3anonHeHHas kaHBa Value Proposition Canvas (Tabauia uim cxema)
HennoctHoe npemioxenue (1-2 nmpennoxeHus)

Cxpunt SPIN-Bonipocos (5-7)

3 BO3pAKEHUS U OTBETHI

[Tuty (Teker)

Kpurepun onenkn

UYro nposepsercs bann

Value Proposition Canvas 3anonHeHa

IleHHOCTHOE IpEITIOKEHNE CHOPMYIHUPOBAHO

SPIN-ckpurit roros

ITutu roroB

1
1
1
3 BO3pa)KeHHUsI U OTBETHI IPOPAOOTAHBI 1
1
5

Htoro

3ananue 5. PMHAHCOBBIE MOJEIH U FOHUT-?)KOHOMHKA

Ycnosue

[TocTpoiiTe (hrHAHCOBYIO MOJIENb U PACCUUTANTE FOHUT-3KOHOMHUKY JJIsl Balllero OM3Hec-
MIPOEKTA.

TpebGoBanus:

Paccunraiite CAC (Customer Acquisition Cost) — CTOUMOCTh MPUBIICYEHHUS OJHOTO
KITMeHTa (YKaXKHUTE JOIMYIICHNs)

Paccunraiite LTV (Lifetime Value) — ckonbko JeHEr MPUHOCHT OJWH KJIMEHT 3a BCE
BpeMsi

Paccunraiite ARPU (Average Revenue Per User) — cpeansisi BbIpydka Ha OJHOTO
KITUEHTa

Beruncnute cootnomenue LTV / CAC (momkHO ObITE > 3 1151 3M0pOBOTO OHM3HECA)

[TocTpoiite punancoByr0 Mojenb Ha 12 MecsieB (10 MecsIaMm):

Jloxo/1bI (10 UCTOYHUKAM)

Pacxoppl (MOoCTOSTHHBIE U TIEPEMEHHBIE)

[TpubsbLib / yOBITOK

Jenexnsiit motok (cash flow)

Touka 0e3yosITounoctu (break-even point)

JlomytieHus: MOHO MCIOJB30BaTh peaqucTHuHble UGphl (Win yueOHsie). [ 1aBHOe —
JIOTHKA pacuéra.

OTalOH BHINOJIHEHUS
Pacuér CAC c nonymeHusmu
Pacuér LTV ¢ nonymenusamu




Pacuér ARPU

Cootnomenne LTV / CAC

@dunancoBas mojens Ha 12 mecsaues (tabnuna Excel / Google Sheets win B TekcroBOM
BH/JIC)

Kpurepun onenku

Uro npoBepsieTcst bann

CAC paccunTas (C TONyHIEHHSIMH)

LTV paccunras (c gonynieHusIMn)

ARPU paccunran

LTV / CAC paccunrtad 1 IpOKOMMEHTHPOBaH

®duHaHcoBasg MOJIeb Ha 12 MecseB OCTPOEHA

IR

Hroro

Moay.s 8. IIpoaykToBblii oAX0x B OU3Hece

3amanwue 1. Jlnunoe BumeHue. Y CcToMunBasi MOTHBAITUSI OCHOBATEISI

Ycnosue

ChopmynupyiiTe JUYHOE BHUJIEHHE KaK OCHOBATEIsl U MPOAHATUZHPYUTE CBOIO
MOTHBAITHIO.

TpeboBanus:

Hamumure muunoe Buaenne (1-2 a63amna) Ha 5—10 jeT: uTo BB co3maére, A KOTo, KaKk
MEHsIeTe MUD, KakuMu Oynete uepe3 5—10 met

CdopmynupyiiTe Muccuto (0OHO MPEII0KEHUE) — 3a4eM CYIIECTBYET Balll TPOEKT

Onpenenure 3 WCTOYHWKA Balledl MOTHBAIMU (BHYTPEHHHE: CMBICI, ABTOHOMUS,
MacTepCTBO, PU3HAHKE, BIUSHUE)

Onumute 3 mpu3HaKa BEITOpaHus U 3 ciocoda mpoUIakTUKU (JIMYHBIX, HE OOITHX)

CocTaBbTe CIHCOK PUTYalOB (€XKEIHEBHBIX WM €XKEHEACNbHBIX) Ui MOJIepKaHUS
SHeprum u Pokyca

DTaoH BBINOJIHEHUS

TexkcT TMYHOTO BUICHUS

Muccus (0aHO NMPEIIOKEHUE)

3 UCTOYHHKA MOTHBAIMH

3 mpu3Haka BbIropanus + 3 croco0a npouIaKkTUKI
Cnucok puryaioB

Kpurepuu onenku

Yro nposepsiercs Bann

Jlnynoe BugeHue chopMyInpOBaHO

Muccus copmynrpoBaHa

3 UCTOYHHKA MOTHBaIIM Ha3BaHbI

Briropanue: npusHaku + npouIakTHKa

Putyansl onucansl

gk |k|k|-

Hroro

3ananue 2. TexHonornyeckoe NpeArnpuHUMATENbCTBO. OCHOBHBIE MOHATHUS

Ycnosue

IIpoBeauTe aHanu3 Bamero Mpoekra (WM yd4eOHOTo) yepe3 MpHU3My TEXHOJOTHYECKOTO
NpeaNpUHIMATENbCTBA.

TpeboBanus:

Jlaiite ompeneneHre TEXHOJIOTMYECKOTO cTaprana (CBOMMH CJIOBaMH) W OTIWYHE OT
TPaIUIIMOHHOTO MaJIoro omu3Heca (3 oTIyus)

Omnpenenure TUI WMHHOBAIlMM  BalIero MOpoOAyKTa (MpPOJYKTOBas, MpOLIECCHAs,
MapKeTUHTOBas, OPraHU3aIMOHHAs) — OOBSICHATE TIOUYEMY




Ha3zoBuTe TEXHOJOTHUYECKYIO IIATGOPMY BalIero MpoayKTa (CBOIO HMIIHM MapTHEPCKYIO)
— namnpumep, 10S, Android, AWS, Telegram Bot API

Onummre KU3HEHHBINA UKI TEXHOJIOTHYECKOTo cTaprana (5 3tamoB: pre-seed — seed —
early — growth — exit) ¢ mpumepom Uit CBOEro NpoeKTa

[Tepeuncnure 3 crocoba 3aMIMTHl MHTEIUICKTYAIbHOW COOCTBEHHOCTH (TIATEHT, HOY-Xay,
KOMMepYecKas TaifHa) M yKa)KUTe, KaKOH IMOAXOIUT JUIs BAIIETO MPOEKTa

DTajoH BBIMOJTHEHUS

Ornpezenenre TEXHOJIOTMYECKOro cTapramna + 3 oTiInyus
Tun uaHOBaIMK ¢ 000CHOBAHUEM

Texnonoruueckas miardopma

JKu3HEeHHBIN UKII cTapTana ¢ npuMepaMu

3 cnioco6a 3amutsel 1C

Kpurepun onenku

Uro npoBepsieTcst bann

Omnpenenenye U OTINYUS

Tun nHHOBaLMK OTIpEAENIEH

TexHonmornyeckas miardpopMa Ha3BaHA

JKHM3HEHHBIN 1IUKIT OITMCaH

Sammra UC ommcana

S ITSY TSN P P PN

Hroro

3aganue 3. Ctparerus noapbiBa OTpaciael ¢ MOMOIIbIO TEXHOJIOT U

Ycnosue

[Ipoananu3upyiite CTpaTEruio MOAPbIBA VISl BAILIETO MPOEKTA.

TpebGoBanus:

OObscHUTE KOHUENIHIO MOApbIBHBIX MHHOBauui (KpucreHceH): moanep:kuBaromue vs
MOPBIBHBIC (2—3 MpeIOKEHNS )

Hazosute 3 mpumepa uzBectHbIX oApbiBHBIX nHHOBaUK (Netflix, Uber, Airbnb, Zoom
U Jp.) — KpaTko, o 1-2 npeanoxkeHus Ha npumep

Bribepute nuzepa B Baimield oTpaciy (KOHKPETHYIO KOMIIAHHIO) M ONUIIHUTE 3 €ro
«cJemnble 30HbD» (YTO OH UTHOPUPYET: CErMEHT, PYHKLHIO, IeHY, OU3HEC-MOIEb)

Chopmynupyiite runoTe3y noapbiBa AJisl Balllero MPOEKTa: ¢ KAKOro CerMEHTa 3aX0IUTe
(low-end mu new-market), mouemy JuaEpbI HE OTBETAT

Hapucyiite rpaduk «3BoJIIOLMS TEXHOJOTHMH VS TpPeOOBaHUS pHIHKA» (KAY€CTBEHHO:
TUHUS TpeOOBaHUI PBIHKA, JIMHUS TMPOU3BOAUTEILHOCTH MPOIYKTa JIMAEpa, JIMHUS BaIIero
cTaprara)

OTaJIOH BBINOJIHEHUSA

OObsicHeHHE NOAPBIBHBIX MHHOBALMH

3 nmpumepa

Jlunep B oTpaciu + 3 cienble 30HbI
I'unotesa nmosapsiBa

I'padux (pMCYHOK MM TEKCTOBOE ONUCAHHE)
Kpurepuu onieHku

Yro npoBepsiercs Bann

KOHHGHHI/ISI o0BsICcCHEHA

3 mpuMepa Ha3BaHBI

Jlunep + 3 cnensle 30HBI

I'paduk nocrpoen

1
1
1
I'mnotesa noapeiBa chopMyarpoBaHa 1
1
5

Hroro

3ananue 4. [ToapbIBHBIC HHHOBAIIMY WU KaK cTapTany HoOeuTh JuAepa phlHKa




Ycnosue

PazpaboTaiiTe KOHKPETHYIO CTPATETHIO, KaK CTapTaIl MOXKET MOOEANUTH JInjiepa phIHKA.

TpeboBanmus:

Bribepure crpareruto noapeiBa (low-end disruption — neméBblii cerMeHT, WM New-
market disruption — HOBBIIi pBIHOK) 1 00OCHYITE

Onumure 3 s3Tana noApbiBa Uil Ballero ciaydas: BXOJ — CKpBITBIH pocT —
MEPEKIIIOUEHUE — BBITECHEHUE

HazoBure 3 Oapwepa mnsi nuzaepa (ImodyeMy OH HE CMOXET OTBETHTH OBICTPO) —
Hanpumep, OM3Hec-MOelb, KaHAJIbI IPoJIax, KyinbTypa, KPI

OnumuTe TOYKY BXOJAa: HEIOMOTPEONEHHBIE KIMEHTHI / epeoOCTy>KeHHbIE KINEHTHI /
HOBBIE CLIEHApUU

Hammmure acumMMeTpuyHyr0 BOWHY: B 4€M Ballle NMPEUMYIIECTBO, KOTOPOE JUAEP HE
MOKET CKOTUPOBATh (2—3 MyHKTa)

DTalO0H BHINOJIHEHUS

Br16panHbIif THI IOIpBIBAa ¢ 000CHOBAaHUEM

4 stana nopsiBa (ONKUCaHUE)

3 Gapwepa aist Tuaepa

Touka Bxona

AcUMMETpHUYHOE MPEUMYIIECTBO (2—3 MyHKTa)
Kpurepun onenkn

UYro nposepsercs bann

Tun noxpeiBa BEIOpaH U 000CHOBaH

OTansl TIOApbIBAa OIMMCAaHbI

3 Gapbepa Ayist Tuaepa Ha3BaHbl

ACHMMETPUYHOE IPEUMYLIECTBO OMHUCAHO

1
1
1
Touka Bxoza omnpezeneHa 1
1
5

Htoro

3ananue 5. CtpaTerus roayooro okeaHa

Ycnosue

[IpumenuTe cTpareruio roxyooro okeaHa K BalieMy MpoeKTy.

TpeboBanus:

OO0bsicHuTe KOHIEMIMIO Toiyooro okeana (Kum m MoGopH) vs kpacHoro okeana (2—3
MIPEIIOKEHUS)

[TocTpoiiTe cTparernveckyro KaHBy (rpauk KpUBOI LIEHHOCTH) Ui Balleil OTpaciu:

Ocp X: 5-7 dakTopoB KOHKYpEHIMH (LIeHa, KA4eCTBO, yI0OCTBO, CEpPBUC, ACCOPTUMEHT,
CKOPOCTb, TN3aiiH)

Ochb Y: ypoBeHb NpeAnoKeHus: (HU3KUH — BBICOKUI)

Hanecute xpusble: nuupepsl otpaciu (1-2), Bam mpoayKT (TEKyIIMii), Ball MPOAYKT
(rommy6oii okeaH)

3anoiaHUTEe MaTpUIly «yOparb — YMEHBIIUTh — MOBBICUTH — CO3/AaTh» (MUHUMYM 3
MYHKTa B KQXJI0M KaTeropun)

CdhopmynupyiiTe HOBYIO KPUBYIO IIEHHOCTH (4€M BBl OTIUYAETECh OT KOHKYPEHTOB)

HazoBute onuu u3 6 myreil co3ganus roryooro okeaHa, KOTOPBIN BbI HCIIOIb30BalIN

OTaOH BHINOJIHEHUS

OObsicHEHHE cTpaTeruu roxyooro okeaHa
Crparernyeckas kaHBa (TabiuIa Uil oNMcaHue rpaduka)
Marpuna «yoparb-yMeHbIINTh-TIOBBICUTH-CO3/1aTh»
HoBas xpuBas 1ieHHOCTH

[Tyt co3nanust roayooro okeaHa

Kpurepuu onienku




Yrto npoBepsiercs Bbann

KOHHGHHI/ISI o0BsIcHEHA

CT‘paTCFI/I‘leCKaH KaHBa IMOCTPOCHA

Marpura 3anonsaena (3+ B Kax10i)

Hogast kpuBast 1ieHHOCTH C(OPMYIHPOBaHA

I1yTe co3manus yka3aH

SIS TSN P Py PN

Hroro

3amanue 6. aktopsl ycriexa craprana. Komanaa ocHoBaTenei

VYcnosue

[IpoBenure aHanu3 (QakTOpPOB yclexa Ballero craprana M CHPOEKTUPYHTE KOMaHAY
OCHOBATEJEH.

TpeboBanus:

HazoBure Ton-5 npuunH nposaina craptanoB 1o uccienoBanusMm CB Insights (cinckom)

Onumute uaearbHbI Tpoduiib KoMaHAbl U3 3 OCHOBATENEH sl BaIllero MPOeKTa (POJIn:
OM3HEC, TEXHOJIOTUH, MTPOYKT — WUJIU «XaKep, OM3HEeCMeEH, Tu3aiHep»)

Paccuunraiite vesting (4 rona + cliff 1 rox) ana 3 coocHoBaTenel ¢ pasHBIMH JOJIIMH
(mammpumep, 40%, 30%, 30%)

Hanummure 5 KynbTypHBIX LEeHHOCTEW Bamiero craprama (mo 1-2 mpeanokeHus Ha
KaK]IyI0)

CocraBpTe Npoduiib NEPBOrO COTPYAHHMKA (KOro HalWMETE MepBbIM, KaKHE HaBBIKU,
M04YeMy UMEHHO €r0)

DTaJIOH BBINIOJHEHUS

Ton-5 npu4uH mpoBaia

NneansHbiil mpoduias KoMaH s (3 poH)
Pacuér vesting

5 KyJIbTYPHBIX IIEHHOCTEM

[Ipoduns nepBoro coTpyaHuKa
Kputepuu onenku

Yro nposepsiercs bann

5 IpUYMH [IPOBaJia HA3BaHbI

[podunb KomaHBI ONHCaH

Vesting paccuntaH

S KyJIBTYPHBIX IIEHHOCTEH CHOPMYIHPOBAHBI

IIpodnne nepBoro coTpyaHUKa OMHCAH

SIS IS T PR

Hroro

3ananue 7. KinueHt u ero norpedHoct. BocTpeOoBaHHbIN MPOIYKT

Ycnosue

[TpoBemuTe aHaIM3 COOTBETCTBUS Barero npoaykra peiaky (Product-Market Fit).

TpeGoBanus:

O06mbscuute nonstue Product-Market Fit (PMF) u nepeuncaure 3 npusHaka J0CTHKEHHS
PMF (opranuueckuit pocr, retention, capadanHoe pajauo)

[TocTpoiite Customer Journey Map (CJM) mns Bamiero mpoaykra: 5—7 3TamoB OT
0CO3HaHMA MPOOIEMBI /10 JOSIBHOCTH, JUI KaXKJO0ro 3Tana yKakuTe JelcTBUs KIMeHTa, 00U 1
BO3MOKHOCTH

3anonnute Kano-moziens Ajs Ballero HpojaykTa: Mo 3 MOTPEOHOCTH KaxXJ0To THIIA
(6a3oBbIe, TUHEHHBIE, BOCTOPTaIOIIHE)

IIpoBeaure onpoc Ha PMF (Bompoc: «Kak CHIBHO BBl paccTpoOMTECh, €CIM MPOJYKT
HCYE3HET?») — MpeACTaBbTe TMIOTETHUYECKHE pe3yinbTaThl (Hampumep, 45% cka3ain «04eHb
pacctporocky). Caenaiite BbIBOJ 0 ToTOBHOCTH K PMF

Hanwumure rotan u3 5 utepauuii no goctuwxkennto PMF (uto Oynere MeHSATh B IPOJYKTE U
KaK IPOBEPSITH)




DTalO0H BINOJIHEHUS

Oo6mwscuenne PMF, 3 npusnaka

CIM (Tabnuia uim cxema)

Kano-moxens (9 morpebuocteit: 3+3+3)

Onpoc PMF ¢ runoretnyeckuMu pe3ysibTaTaMi U BbIBOJOM
[Inan u3 5 urepanmii

Kpurepun onenku

Uro npoBepsieTcs bann

PMF 00bscHEH, 3 npu3HaKa Ha3BaHbI

CJM noctpoeHa (5—7 3Tamnon)

Kano-mozens 3anonnena (9 norpedHocTEN)

Onpoc PMF u BiBOJ

ITnan u3 5 urepaunit

SIS SN P P PN

Hroro

Moayas 9. A30yka craprana

3ananue 1. Boibop opraHn3aiimoHHO-IPaBOBOI POPMBI M pacd€T HAJIOTOBOM HArpy3KH

Ycnosue

Jlns  Bamiero Ou3Hec-IpOE€KTa BBIOEPUTE OPraHU3alMOHHO-TIPaBOBYID (opmy H
paccuuTaiTe HAJIOIOBYIO HATPY3KY.

TpeboBanus:

CpaBHuTte 3 opranuzanoHHO-1paBoBbie Gopmbl (Hanpumep, UII, OO0, camo3aHATOCTb)
10 5 KpUTEPUSIM:

CII0KHOCTh perucTpanu

OTBETCTBEHHOCTH (IMOJIHAS / B TIpeiejaX YCTaBHOTO KaruTaa)

B03MOXHOCTH BBIBECTH MTPUOBLIH

Cratyc /11 KOHTPareHToB (KOPHOPaTUBHBIN WM HET)

CTOUMOCTb PETUCTPALIUU U OOCITYKUBAHUS

Bri6epute ontumanibHyto (hopMy IS Baliero mpoekTa i 000CHYHTE BHIOOD

CpaBuute 3 Hanorosbix pexuma (Hampumep, YCH 6% (moxonst), YCH 15% (moxombl
munyc pacxoasl), HIT] (camo3anstocts), OCHO) no 4 xputepusm:

CraBka Hajora

OO0beKT Hanoroo0JI0KEeHU

Orpanunyenus (10 10X0/1aM, YUCICHHOCTH COTPYIHUKOB)

Cn0XHOCTh OTYETHOCTH

PaccunraiiTe HAOTOBYIO HArpy3Ky JUIsl BRBIOPAHHOTO PEeKUMa Ha pUMepe:

Hoxonel 3a mecsir: 1 000 000 py6.

Pacxonpl (apenna, 3apmiata, Mmatepuans): 600 000 pyo.

[Tokaxkute pacuét Hasora (1udpsbI)

Chenaiite BBIBOJ: Kakasi popMa M pPEKHUM MOAXOIAT AJIsl cTapTana Ha paHHel cTaauu

OTaJOH BBINOJIHEHUS

CpaBuutenbHas tabnuna 3 OID

ObocHoBaHMe BbIOOpa

CpaBHuTenbHas Ta0nMIa 3 HAJIOTOBBIX PEXKUMOB
Pacuér HanoroBoit Harpy3kH (¢ udpamu)
BeiBog 10 cTapramy

Kpurepuu onieHkn

UYro nposepsieTcst bamn

Cpasrenne OIN®D (3 dopmsl, 5 kpuTepues) 1

Be16op n ob6ocHoBanne OI1D 1

CpaBHeHHE HAJIOTOBBIX peXHMOB (3 pexnma, 4 1
KpHUTEpHsI)




Pacuér HanoroBoii Harpy3ku (1ps1) 1

[N

BriBon

Hroro 5

3ananue 2. HanoroBast Moiens M YIpaBIIsieMOCTh OM3HECA C IIEPBOTO JTHS

Ycnosue

PazpaboTaiiTe HaJOTOBYIO MOJETHh Uil BAllero craprama C y4éToOM YIPaBJIIEMOCTH
OusHeca.

TpeboBanmus:

OnumuTre HaJIOTOBYIO MOJIENb Balllero Ou3Heca:

Kakwne namoru mmature (H/IC, Hanor Ha npuObLIE/m0X0161, cTpaxoBbie B3HOCH, HDJT)

[leproIMYHOCTH YIIIAaThI (€KEMECSUHO, EXEKBAPTAILHO)

Kto otBeuaer 3a pacuér u ymiary (Bbl caMu, Oyxrajirep, ayTCOPCHHT)

Onumure cuctemy y4éra ¢ nepBoro JHs:

Kak ¢ukcupyere noxonsl u pacxojsl (tabnuua Excel, o6naunslii cepBuc, Oyxrajirepckas
IporpaMma)

Kak pabortaete ¢ nepBUYHBIMU JOKYMEHTaMHU (JOTOBOPBI, aKThI, CUETa, YEKH)

Kak xpanute noxkyMeHThI (OyMaxkHbI€ / SIIEKTPOHHbIE)

CocraBbTe rpaduk HaJOTOBBIX IJIaTEKEN Ha MEpBBIA KBapTal (MO MecsiaMm, ¢ CyMMaMu
— y4eOHBIMU)

Onumure 3 pucka HaJIOTOBBIX OLIMOOK Ha CTapTe M COCOObI UX MPEJOTBPAIICHUS

HazoBure 3 onnaitn-cepBuca s Oyxrantepuu craprana (Hampumep, Tunbkodd busnec,
Moii nanor, Koatyp.2156a, 1C:®perr)

DTaJIOH BBINIOJHEHUS

Hanorosas monenp (kakue HaJIOTH, IEPUOAUYHOCTb, OTBETCTBEHHOCTbD)
Cucrema y4éra ¢ mepBoro JaHs

I'paduk HamoroBeIxX muarexen (3 Mecsia)

3 pucKa U UX NpeJoTBpalleHHe

3 oHJIalH-cepBUCA

Kputepuu onenku

Yro nposepsiercs bann

Hanorosas mozaens onmcana

CucreMa yuéra onmcasa

I'paduk naTexeii cocTaBieH

3 oHJaiiH-cepBHCa HA3BAHEI

1
1
1
3 pucKa U IpeIOoTBpaIlICHIe 1
1
5

Hroro

3ananue 3. @UHAHCOBOE yIIpaBlieHHUE OM3HECOM

Ycnosue

PazpaboTaiiTe cucteMy (pHAHCOBOTO yIpaBJIeHUs JAJIs BalIero cTapTana.

TpeGoBanus:

CocraBbTe HpOrHo3 ABWXKEHHs JeHexHbIX cpeactB (Cash Flow) nHa 6 mecsues (1o
Mecsiam):

[ToctymnieHnus oT KIMEHTOB

OmnepanoHHbIe pacxo/ibl (apeHa, 3apIuiata, pekiama, HajJoru)

WuBecTuninonnsle pacxosl (o6opynosanue, I10)

Canps0 Ha KOHeI Mecsla

PaccuuTaiite cash runway (Ha CKOJBKO MECSIIIEB XBAaTHUT JICHET) MPH TEKYILEM OCTaTKe,
Hanpumep, 2 000 000 pyo.

HazoBute 3 ¢unancoBsix Merpuku it craprana (He CAC/LTV, a npyrue, Hanpumep,
gross margin, burn rate, MECSYHbII POCT BBIPYUKH)




CocraBpTe 3 creHapusi ()MHAHCOBOW MOJIENH: TECCUMUCTUYHBIN, PEATUCTHYHBIMN,
ONTUMUCTUYHBIHN (OTJIMYAIOTCS 10 BBIPYUKE U pacxojaM) — Tabiauia Ha 6 Mecs1eB

Hanumure 4ek-muct (UHAHCOBOTO KOHTPOJISL Ha KaXAbl Mecsl (5 IyHKTOB, 4YTO
IIPOBEPSATH U KOHTPOJIUPOBATH)

OTalO0H BbINOJIHEHUS

Cash Flow Ha 6 mecsiieB (Tabmuia)

Cash runway (pacuér)

3 (hmHAHCOBBIE METPHUKH (C TIOSICHEHUEM )

3 cueHapust (IECCUMUCTUYHBIN, PEaTUCTUUHBIN, ONITUMHUCTUYHBIN)
Yexk-nucT (pMHAHCOBOTO KOHTPOJIA (5 MyHKTOB)

Kpurepun onenku

Uro npoBepsieTcst bann

Cash Flow Ha 6 mecsueB

Cash runway paccunTan

3 (l)I/IHaHCOBI)Ie MCTPHUKH Ha3BaHbI

3 crieHapHs OCTPOEHBI

Yek-nicT GUHAHCOBOIO KOHTPOJIS

SIS TSN P P PN

Hroro

3ananue 4. MacmrabupoBaHue U 3amura Ou3Heca

VYcnosue

Pa3paboraiite cTpaTerruto MacTabupoBaHUs U 3alllUTHI Balllero Ou3Heca.

TpebGoBanus:

Onumure  MoOAenb  MacTaOMpOBAaHUS:  OPraHWYECKUH  pocT,  (paHYal3UHT,
JIUIIEH3UPOBAHKE, BBIXO/I B HOBBIE PETHOHBI, TapTHEPCTBaA (BhIOEpUTE 1—2 1 000CHYHTE)

HazoBure 3 ropunnyeckux acrekTa MaclITabOupoBaHUs (PEruCTpalysi B HOBOM PETHOHE,
Hasory, 3amuta MC, noroBopsl ¢ napTHépamu, TpyAOBOE 3aKOHOIATENHCTBO)

CocraBbTe KapTy PUCKOB MacIITaOUpOBaHUS (MUHUMYM 5 PHUCKOB) M JUISI KaXIOTO —
IJIaH CMATYEHUS

Onumure cnocoObl 3alIUTh OKU3HEca:

NuTennexryanbHas cCOOCTBEHHOCTD (TOBApHBIN 3HAK, MATEHT, aBTOPCKOE MIPABO)

JoroBopsl ¢ kouTparentamu (NDA, odepta, noroBop yciyr)

bezonacHocTh ganHbIX (152-D3, XpaHeHHE MEPCOHATBHBIX TAHHBIX)

Hanumwure mman 3amuTtel Ou3Heca Ha MepBbIi rof (MOLIAroBo, YTO CHIENaTh B MEPBYIO
odepesp)

OTaJIOH BBIITOJHEHHUS

Mogenp MaciTabupoBaHusi ¢ 000CHOBaHUEM
3 IOpUIMYECKUX aCTIEKTa

Kapra puckoB (5+ puckoB + cMsrdyeHue)
CnocoOsbl 3amuThl Ou3Heca

[i1aH 3amUTHI HA MIEPBBINA FOJ

Kpurepuu onenku

Yro npoBepsiercs Bann

Mopens macmTabupoBannuss 000CHOBaHA

3 IOpUANYCCKUX aClI€KTa HA3BaHBI

Kapra puckos (5+ puckos)

I1nan 3anUTEl HA IEPBBIN IO

1
1
1
CnocoObl 3alUThl OU3HECA OIMUCAHBI 1
1
5

Hroro




IIpumep oneHOYHBIX MATEPHAJIOB /ISl NTOTOBOM aTTecTalluM

Yacts 1. Teopernueckast 4acTh (MMCbMEHHBIE OTBETHI)

®dopmar: ciaymareinb MUCbMEHHO oTBeuaeT Ha 20 BompocoB. Kaxiblii OTBET IOKEH
OBITH coJiepXKaTeabHBIM (3—5 TpeaoxKeHui, 4€TKo 1o cymecTBy). Makcumym — 20 Gamos (1
0a 3a KaKIbIi TIOJTHBIN U PAaBUIIbHBIA OTBET).

Monynb 1. OcHoBsl IT-uH(pacTpykTypsI

Bompoc 1. Kakue ocHOBHBIE KOMaHABI LinuX WCHOJB3YIOTCS I HABUTAIMH 110
(aitioBoii cucreMe, MPOCMOTPa COJCPKUMOTO KAaTAIOTOB W yrpaBiieHUs: (aitmamu? Onuimunre
UX Ha3Hau€HUE.

Bompoc 2. Uro takoe Git? Onummre 6a30Bblii Uk padotel ¢ Git (init, add, commit,
push) u 00bsicCHUTE, 3aUeM Hy)KHa KaXKJasi KOMaH/a.

Bompoc 3. YUto takoe Docker? Jlns yero mucnons3ytorcst Dockerfile u xomanasr docker
build u docker run?

Monynb 2. AnropuT™MH3anys U CTpyKTypHOE POrpaMMHUPOBaHUE

Bormpoc 4. Yto takoe ykazatenb B sa3bike C? Kak mpoucxoaut padborta ¢ JuHAMHUYECKON
namsaTeio (malloc, free)? [Touemy BaxkHO 0CBOOOKAATH MaMATh?

Bompoc 5. O6bsicauTe, Kak paboTtaer my3bippkoBasi coptupoBka (bubble sort). Kakosa eé
BpEMEHHAs CJIOKHOCTb B JIyUIIEM U XYALIEM CIIydasix?

Bompoc 6. Uro Takoe pekypcusi? IlpuBenure npumep peKypcUBHOW (YHKIUU U
0OBSICHHUTE, UTO TaKOE «OA30BBIN CIIydail» U MOYeMy OH HEOOXOIUM.

Monynb 3. O0BbeKTHO-OPUEHTHPOBAHHOE MTPOTrPAMMUPOBAHHE

Bompoc 7. O6bscaure Tpu ocHOBHBIX mpuHiuna OOIl: uHKancymsus, HacleJoBaHHe,
nonuMopdusm. [lpuBenure npumepsl.

Bonpoc 8. Uto Takoe meperpy3ka omnepatopoB B CH++? Jlns yero oHa HMCHOJIb3YyeTCs?
[IpuBenuTe mpuMep meperpy3Ku oneparopa + ajs kiacca Matrix.

Bompoc 9. Uro Takoe aGCTpakTHBIN KjiIacC W YHMCTO BUPTyainbHbie MeToabl? Korma m
3a4€M UX UCIOJIb3YIOT?

Monyns 4. CoBpemeHHast puKIaaHas pa3paboTka

Bonpoc 10. Yrto Takoe JWT (JSON Web Token) m kak OH HCHOJB3YyETCS IS
aBTOpU3ALUU B BeO-NpuiioxkeHusx? ONUIINUTe CTPYKTYpy TOKEHA.

Bompoc 11. HazoBuTre u KpaTKO OXapaKTEPU3yWTE€ OCHOBHBIC IapagUrMbl
MIPOrpaMMHUPOBAHUS: TPOLEAYPHYIO, 0OBEKTHO-OPUEHTHPOBAHHYIO, (DYHKIMOHAIBbHYIO. B uém
UX pa3nuyus?

Monynsb 5. UHpacTpyKTypHBIE pelIeHUs U YIIPaBIEHUE JaHHBIMU

Bonpoc 12. Kakue tunsl JOIN cymectBytor B SQL? O6bsicuute pasnuny mexay INNER
JOIN, LEFT JOIN, RIGHT JOIN. [IpuBenute npumepsl.

Bompoc 13. Uto Takoe arperanunonsnsie gpyakiuu B SQL (COUNT, SUM, AVG, MIN,
MAX)? [Ins yero ucnoas3yercst GROUP BY u HAVING?

Monayns 6. CtapTt 6usHeca

Bompoc 14. Uto Takoe Lean Startup? O6bsacuute nuukia Build — Measure — Learn u
nousatTe MVP (Minimum Viable Product).

Bompoc 15. Uro takoe Custdev (Customer Development) u kak ¢ €ro HOMOIIbIO
poBEpATh  runore3bl? ONUIIMTE OCHOBHBIE NPUHLMIIBI IPOBEACHHS HHTEPBBIO  C
MOTEHIIMATBHBIMU KITUEHTAMH.

Mopnyns 7. Poct Ousneca

Bompoc 16. Uto Takoe tonut-3koHOMuka? OOwsacuute merpuku CAC, LTV, ARPU.
Kakoe cootnomenue LTV / CAC cuntaercs 310pOBbIM sl OusHeca?

Bompoc 17. Uto Takoe mNpoayKTOBBIM moaxon u padora c¢ runoresamu? Kax
PUOPUTH3UPOBATh runotessl (Hanpumep, metooM ICE nmu RICE)?

Monyns 8. IIpoaykToBbIi TOAX0]1 B OM3HECe

Bonpoc 18. Yrto Takoe crpareruss roiyboro okxeaHa? OmNUIINTE HWHCTPYMEHTHI:
CTpaTernyeckas KaHBa U MaTpHIIa «yOpaTh — YMEHBIINUTh — TOBBICUTH — CO3JIaThy.



Bompoc 19. Uto takoe noapsiBHEIE HHHOBaIMU (disruptive innovation) mo Kpucrtenceny?
[TpuBenute mpuMep U OOBACHUTE, KaK CTAPTAIl MOXKET MOOSAUTH JIUAEpa PHIHKA.

Monyns 9. A3byka craprana

Bonpoc 20. Kakue OCHOBHBIE HAJOTOBBIE PEKUMBI CYIIECTBYIOT IJIsi MaJoro Om3Heca
(manpumep, YCH 6%, YCH 15%, HITJI)? B uém ux pa3nuuus v Kak BeIOpaTh NOAXOASMIINAN 1S
craprana?

YacTs 2. [IpakTrueckas 4acTb

®dopma BbINIOJIHEHUS: TUCbMEHHAas1. CllyliaTenb BBIIOJIHSAET OJHO 3a/laHue 1o BbIOOpY (5
BapuaHToB). Kon mwmmier camocrositensHO. B 3TanoHe — TONBKO ONMCaHWE TPEeOOBAHWN U
KpUTEPUH.

3amanus

Bapuant A. CtpykrypHoe nporpammupoBanue Ha C

Pazpaboraiite mporpammy Ha si3bike C, KoTOpast:

[IpuHMMaeT u3 KOMaHIHOW CTPOKU UMS BXOJHOTO (haiiia u uMs BBIXOJHOTO (Qaiina

Uuraer MaTpuIly BEIIECTBEHHBIX YUCENl U3 BXOJHOTO (Qaiina (opmar: neppas cTpoka —
rows cols, 3aTeM rows CTpOK 10 cols uucen)

Beruucnser cyMmmy BceX 3J1€EMEHTOB MATPHUIIbL, HAXOAUT MUHUMAIbHBIN U MaKCUMAJIbHBIN
JJIEMEHT

3anuchIBaeT pe3ysbTaT B BBIXOAHOM (aiin

OcB060%/1a€T BCIO TUHAMUYECKU BBIICJICHHYIO TaMSTh

Bapuant b. O6beKTHO-OpHUEHTHPOBAHHOE TTporpaMmMupoBanue Ha C++

Co3smaiite mrabnonnbiil kiaace DynamicArray ¢ metomamu: push_back, pop_back, size, at
(c mpoBepkol TpaHWI] U BBIOPOCOM HCKItOUeHus ), onepatop []. [IpomemoncTpupyiite padoty
BCEX METOJIOB B (DYHKITUW main.

BapuanTt B. ba3el nannsix u SQL

Hammmure 5 SQL-3anpocoB mist 6a3bl TaHHBIX HHTEPHET-Mara3uHa (Tabmauibl products u
orders):

Tosapsl ¢ ienoii ot 1000 no 5000

KonuuecTBo nmpoaaHHbIX €IMHULL IO KaKJIOMY TOBapy

Tomn-3 caMbIX mpoJaBaeMbIX TOBapa

ToBapbl, KOTOpBIE HU pa3y He 3aKa3bIBATUCH

OO1as BbIpyUKa 3a BCe BpeMs

Bapuanrt I'. [Ipuknaanas pa3zpaboTka (SI3bIK IO BEIOOPY)

Pa3paboraiite xoHconpHbIH Todo-menemkep Ha BbhiOpaHHOM si3bike (Python, C#, Java,
JavaScript, Go, Kotlin, Swift) ¢ onepanusmu:

JloGaBuTh 33124y (Ha3BaHUe, OMMCAHKE, CTATyC: HOBasi / B paboTe / BHITIOJTHEHA)

[Tokasate Bce 3amauu

[Tokasats 3amauu 1Mo cratrycy

OTMeTHTh 3a/1a4y KaK BBITTOJIHEHHYIO

Y manute 3amauy

CoxpanuThb 3a1a4u B daiin

3arpy3uth 3a1aun u3 aiina

Ucnonpzyiite OOII (kmacc Task).

Bapuant /I. DevOps u Linux

OnwuiuTe NOMaroBo (¢ KOMaHIaMH U TIOSICHEHUSMH ) BBITIOJTHEHUE CIIETYIONINX 3a/1a4:
YcranoBka Linux Ha BUPTYalbHYIO MallluHY

Co3nanue nonp3oBarens admin u qo06aBieHue ero B rpynmy sudo



Hacrpoiika cratuueckoro IP-agpeca

Ycranoska Docker

3amyck koHTeitHepa ¢ Nginx (mpoopoc mopta 8080)

Hanmcanue Dockerfile st mpunosxenust, BeiBosiiero "Hello, DevOps!"

Bapuant E. busnec-nnan craprana (mpeanprHUMaTeIbCTBO)

PazpaboTaiite Ou3Hec-IUIaH ISl TEXHOJOTHYECKOTo CcTapTama (Maer BbiOepute
CaMOCTOSITEJIHHO).

TpeboBanmus:

Onummre 6u3Hec-uaeto (IPOIYKT, IeNIeBast ayIUTOPHsI, IpodIeMa)

Chopmynupyiite runoTe3y IEHHOCTH U TUIIOTE3Y pOoCcTa

Onumure MVP (MUHMMaIbHO AKU3HECTIOCOOHBIN MPOIYKT)

[Iposenute ananus poiaka (TAM, SAM, SOM ¢ o6ocHOBaHMEM)

Paccuuraiite ronuT-skoHoMuky (CAC, LTV, ARPU, cootHomenune LTV/CAC)

Onummure cTpaTeruio NpUBJICUYEHUs NEPBHIX KIIMEHTOB

HazoBute 3 0CHOBHBIX pHCKa U CTIOCOOBI UX CHUKEHUS

dopmaT chauu: aHaJUTHUYECKUH OT4ET (1m0 S5 crpaHun) win mnpeseHtamus (mo 10
CJTA/IOB).

Bapuant XK. Crpaterus crapramna (npeanpuHIMaTeIbCTBO)

Bribepute peanbHbIl cTapranm (Wau  co3daiiTe CBOM) M pa3paboTaliTe CTpaTeruio
pa3BUTHSL.

TpebGoBanus:

Kpartkoe onucanne craprana (IpoayKT, PhIHOK, KOHKYPEHTHI)

[IpumenuTe crpareruio rofyooro okeaHa: 3alOJHUTE MATPUIy «yOpaTh — YMEHBIIHUTD
— MOBBICUTH — CO3JaTh)»

[TocTpoiiTe cTparermyeckyro KaHBY (KPUBYIO II€HHOCTH) JUIS Ballero MPOAYKTa U
KOHKYPEHTOB

Coopmynupyiite crpareruto moapeiBa (low-end wmmum new-market disruption) — kax
moOeUTh JIUaEpa

Onummre akTopsl ycrexa crapramna (KoMaH/a, IpOayKT, PhIHOK)

CocraBbTe roadmap Ha HEpBbIi roj (110 KBapTajam)

dopmaT cliauu: aHATUTUYECKUN OTUYET UITU TIPE3CHTAIUS.

Bapuant 3. ®panmmza u MacmradbupoBanue (MpearnpuHIMaTeNbCTBO)

[IpoBenuTe aHau3 OTKPHITUS OU3HEca MO (paHIIU3e.

TpeboBanus:

Bri6epuTte 3 peasnbHbie GpaHIIM3bl U3 OJHOW HUIIK (HAIpUMEP, OOIIETTUT, 00pa3oBaHMeE,
yeIyrn)

CocTaBbTe CpaBHUTENbHYIO TaOdMIy (MaylIadbHbBII B3HOC, POSIITH, UHBECTUIIUHU, CPOK
OKYIaeMOCTH)

Bribepure nyuryto ¢ppaHmmsy 1 060cHyiTe BbIOOp

Paccunraiite mpuMepHYO MPUOBLIH U TOUKY 0€3yOBITOYHOCTH

Onumure 1IaH MacIITaOUPOBaHUA: KaK OTKPBITh BTOPYIO M TPETHIO TOUKY

HazoBute 3 ropuauyeckux acmekTa, KOTOpble HY)XKHO MpPOBEPUTH IMepel MOKYIKOH
(bpaHIIM3bI

CocTtaBbTe 4EK-JIUCT BOIIPOCOB K (hpanyaiizopy (MuHUMYM 10 BOIIpocoB)

dopmaT ciaun: aHATUTHYECKUN OTUET C TaOIUIIaMH U pacuéTamu.

Kputepuu onieHuBast v mkajasl IpuBeIeHs B 11.2.5.1



