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1.0BIIAS XAPAKTEPUCTHUKA JOMOJHUTEJbHOU MPO®ECCHOHAJIBLHOM
MNPOI'PAMMBI

1.1. AHHOTaIUS POrPaMMBbI

[Iporpamma noBbIIeHUsT KBaMU(PUKAUK «YTpaBiieHue HU(POBBIMU MPOIYKTAMU M CUCTEMaMMI»)
HalelneHa Ha (OpMHpOBAHHE Y CIylIaTeNed MPAKTUYECKUX KOMIIETEHUUH B 00JACTH TEXHUYECKOIO
ynpasinenusi IT-mpogykraMu — OT TOHUMaHHA pPaOOTBI WHQPACTPYKTYPHl M pa3pabOTKH 10
CTpaTEerMyecKoro IJIaHUPOBaHUs OW3HECA U YIPaBICHUS KOMaHJIOW. AKTYalbHOCTh POTPaMMbl CBsI3aHa
C POCTOM CHpOca Ha CHENHAIMCTOB W TpeAnpuHUMareieid B cdepe MHPOPMAIMOHHBIX TEXHOJIOTHUH,
oOmamaromux (yHIAMEHTAIBHBIMHA 3HAHUSIMA 00 YCTPOHCTBE HU(POBBIX MPOIYKTOB M MPUHIIMIIAX HX
pa3paboTKu. YHHUKAIBbHOCTh — B MPAKTHKO-OPHEHTUPOBAHHOM (OpMaTe: CIYHIATENIH MOCIEI0BATEIHHO
OCBauWBAIOT OIEpalMoOHHYyI0 cucTteMy Linux, cucremy koHTposist Bepcuit Git, mporpaMMHpOBaHHE Ha
s3pike C, CTPYKTYpHOE M 0OBEKTHO-OPUEHTHPOBAHHOE MPOTPaMMHUPOBAHHUE, AITOPUTMBI, 0a3bl TaHHBIX
SQL, DevOps, nmpukiagayio paspabotky Ha BbiOop (Python, Java, Go, C#, JS), a Takxke mpoxomsT
MHTEHCUBHBINA KypC MO 3aIlyCKy M MaclITaOMPOBAaHUIO TEXHOJOTHMUECKOTO OM3Heca.

[Iporpamma mocTpoeHa HO MOIYJIbHOMY NpuHLHUIY. YacTb MOJyaell IporpaMMbl SBISETCS
00s3aTenbHOM

JUIS U3YYEeHUsI BCEMH CITyIIaTeIsIMU, YacTh MOJTIyJIeH JJIs M3y4EHUsl BBIOUPAETCS CIylIaTeeM.

BapuaTuBHOCTD HamOJHEHUS MPOrpaMMbl MO3BOJISIET CIYIIATEN0 YIEIUTh B IIpoliecce 00y4eHus
MaKCUMaJbHOE€ BHHMaHHE TEM BOIpOcaM, KOTOpble Hambojee BaXKHbl Ui HEro W JUIsl €ro
npoheCcCHOHATBHOU JIEATETHHOCTH.

[Ipn BBIOOpe TpaekTopuu o0OydeHus Mo HampasieHuio «lIporpammupoBaHue H yrnpaBieHUE
JaHHBIMW» cIymaTenb 00s3aH ocBouTh Monaynu 1-5. Ilpu BbIOOpe TpaekTopuun OOydeHHUS IO
HanpaBiieHH0 «TexHoornueckoe NpeanpruHUMAaTEIbCTBOY CIIyIIaTeldb 00s3aH OCBOUTH Moaynu 1, 6-9.
Monayne 1 sBisieTcst 00s3aTeNbHBIM JJII OCBOEHHS BceMH ciymartensmu. Coymartenb, BbIOpaBIIUi
HarpaBJIeHHEe 00y4eHUsl, JOJKEH OCBOUTh MOJYJM HamlpaBieHUS U MPONTH UTOroByIo arrectauuio. [Ipu
3TOM CIIyIIaTeIh UMEET MPaBO MPOXOAUTh 00yUEHHE MO ABYM HalpaBiICHUSIM IPOTpaMMBbl UM OCBauBaTh
OTJIeIbHbIE MOJIYJIH BHE paMOK BIOPAaHHOTO HAIpaBJICHUS.

[Ipy wu3yueHuu mporpaMMbl MPUMEHSIOTCS JAMCTAaHLIMOHHBIE TEXHOJOTHH, YTO MO3BOJISET
clIyliarento o0ydarbcst 6€3 OTpbIBa OT MPOU3BOJCTBEHHOW AEATENBHOCTH, B YAOOHOE AJisi ceOsi BpeMsl.
JlucraHnoHHOE 00yYeHHUE OCYILIECTBIISETCS C UCII0JIb30BAHUEM UHTEPHET-PECYPCOB.

1.2. llesp peanu3anuu NpPorpamMmbl

1. CoBepiieHCTBOBaHUE MPO(PECCHOHAIBHBIX KOMIIETCHIIUN B O0JIACTH TEXHUYECKOW TOICPIKKU
nporeccoB  co3maHus  (Moaudukanuu) u - comnpoBoxaeHus WC, aBTOMAaTHU3UPYIOIIUX —3a/la4d
OpraHU3aIMOHHOTO YIPABICHHUS U OU3HEC-TIPOIIECCHI ISl BBITOJHEHHUS TPYIOBBIX (DYHKITHIA:

Hanucanme mnporpammuoro koma MC B COOTBETCTBUM C TPYAOBBIM 3aJaHUEM B paMKax
TEXHUYECKOH MOIEPKKHU MPOIeccoB co3aanus (Moaudukanun) u conpoBoxaenus NC

MonynsHoe TectupoBanue MC (Bepudukaliivs) B COOTBETCTBUU C TPYIOBBIM 3a/laHUEM B paMKax
TEXHUYECKOH MOIEP>KKHU MpoIleccoB co3aanus (Moaupukanun) u conpopoxaenus NC

YcraHoBka UM HacTpoiika cuctemMHoro u npukiagHoro I10, HeoOxoaumoro s
¢dbyukuuonupoBanus C, B COOTBETCTBUU C TPYAOBBIM 33JaHHEM B paMKaxX TEXHUYECKOH MOAEPKKU
MPOLIECCOB co3/aHus (MoauduKauu) u conpooxaeHus UC

Nnentuduxamus xondurypammuu MC B COOTBETCTBHHM C TPYAOBBIM 3aJlaHUEM B paMKax
TEXHUYECKOH MOIEPKKHU MPOIECCOB co3aanus (Moaudukanun) u conpoBoxaenus NC

2. CoBepIlIeHCTBOBaHHE MPO(PEeCCHOHATBHBIX KOMIETEHIIUI B 00JaCTH COMPOBOKICHUS Pa3BUTHUS
cymectByromero UT-npoaykra asist BBINOIHEHUS TPYAOBBIX (YHKIIHIMA:

OpranuzaninoHHOE CONpOBOXAeHUE uccnenopanuii UT-npoaykra

PazpaboTtka TpeboBanuit k UT-ipoaykTy

ComnpoBoxieHne au3aitHa, pa3paboTku U Bbillycka oOHoBieHU U T-nipoykra

ComnpoBoxieHre pa3padOTKH IAHOB Pa3BUTHA U NpoaBkeHus UT-npoaykra



1.3. Iliianupyembie pe3yibTarbl 00yueHus (PO)
[Iporpamma HampaBieHa Ha OCBOEHHE (COBEPIICHCTBOBAHKE) CIIEIYIOLINX MPOPeCcCHOHATBHBIX

KOMIIETCHIIUHI
Buns! nestensHOCTH [Ipodeccnonansubie IIpakTnyeckuii onbIT | YMeHus 3HaHuA
KOMIETEHINH
TexHuueckas Hanucanue Pazpaborka koma UIC | Kopuposats Ha OCHOBBI
MOAAEpKKA MPOrpaMMHOr0 Kozia u 6a3 nanseix C B SI3BIKAX coBpeMeHHbIX CYBJ
nponeccoB co3ganuss | MIC B cOOTBETCTBUU C | COOTBETCTBUU C MIPOrpaMMHPOBAHUS Teopus 06a3 TaHHBIX
(Momudurkamm) u TPYZAOBBIM 3aJjaHueM | TpyaoBbIM 3aganueM | MC B pamkax OCHOBBI
conpoBoxkaenus C, | B paMmxax B paMKax TEXHUYECKOU IIPOrpaMMHPOBAHUS
ABTOMATH3UPYIOIINX TEeXHUYECKOU TEXHUYECKOU MOAAEPKKU CoBpeMeHHbIE
3a1a4u MO AEPIKKU HOAAEPKKU MPOLIECCOB CO3JaHusl | OOBEKTHO-
OpPraHU3alMOHHOT O TIPOLIECCOB CO3/IaHMsl | TPOIECCOB co3Aanus | (Momudukanmm) u OpPUEHTUPOBAHHBIE
yTIpaBJIEHUS U (Momudurkanmm) u (Momudukanmm) u comnpoBoxaeHus 1C SI3BIKU
OU3HEC-TIPOLECCHI comnpoBoxaenus 1C comnpoBoxaenus 1C TectupoBaThb IPOrpaMMUPOBAHUS
Bepudukanus kona pe3yiabTaThl CoBpeMeHHbIE
UC u 6a3 nannbix UC | paspaborku NC B CTPYKTYpPHBIE S3bIKH
OTHOCHUTEIIBHO paMKax TeXHHYECKOH | MporpaMMHMpPOBaHUS

nm3aiiHa UC u
CTPYKTYpHI 0a3
nmauneix C B
COOTBCTCTBHH C
pr}IOBbIM 3a1aHUEM
B paMKax
TEXHUYECKOU

MO ICPIKKH
MPOIIECCOB CO3TaHUS
(Moaudukanum) u
comnpoBoxkaenus M1IC
Yerpanenue
00HapyXEHHBIX
HECOOTBETCTBUIM B
xone IC B
COOTBETCTBUHM C
TPYAOBBIM 33aJaHUEM
B paMKax
TEXHUYECKON
MOAIEPKKU
MPOIIECCOB CO3/TaHUS
(Momudukanym) u
comnpoBoxaenus MIC

TOJIICPIKKU
MPOLIECCOB CO3JIAHMUS
(Moaudukanuu) u
conpoBoxaerus NC

SI3BIKH COBPEMEHHBIX
OM3HEC-TIPUITOKCHUIA
CoBpeMeHHbIE
METOMKH
TECTUPOBAHHUS
pa3pabaThIBaEMbIX
NC: uHCTpYMEHTHI U
METOAbI MO)IyJ'[I)HOFO
TECTUPOBAHHUS
MeTtomapl
BepupHUKauu
MPOrpaMMHOTO
obecrieueHus
Hcrounuku
nuHpopmanuu,
HEOOXOOUMOM 1A
npoeccroHAIBLHOM
JIeSITEIbHOCTH B
paMKax TEXHUYECKON
TOAJIEPIKKA
MPOLIECCOB CO3JJAHUS
(Momudukaiyn) u
compoBoxkaenus: UC
Jlyumune npakTuku
CO3JaHuUs
(Monudukaiyn) u
compoBoxkaenus VIC B
HKOHOMUKE

Texamueckas

O AEePIKKA
MIPOIIECCOB CO3TaHUL
(Momudukarmm) u
conpoBoxkaerus NC,
ABTOMATH3UPYIOIIHX
3aJa4n
OpTraHNU3aIMOHHOTO
YTpaBJICHUS U
OU3HEeC-TIPOIECCHI

MonynbHoe
tectupoBanue VIC
(Bepudukamms) B
COOTBETCTBUH C
TPYIOBBIM 3aTJaHUEM
B paMKax
TEXHAYECKON

MO ACPIKKA
MIPOIIECCOB CO3TaHUSI
(Momudmkarm)
compoBoxaerus MIC

OcHOBBI
coBpemeHHBIX CYB/]
Teopus 6a3 TaHHBIX
OcHOBBI
MPOrpaMMHUPOBAHHS
CoBpeMeHHBIE
00BEKTHO-
OpUEHTHPOBAaHHEIE
SI3BIKH
MPOrpaMMHUPOBAHHS
CoBpeMeHHBIE
CTPYKTYPHBIE SI3BIKH
MIPOTrPaMMHPOBAHUS
SI3BIKH COBpPEMEHHBIX
OM3HEeC-TIPUITOKECHUH
CoBpeMeHHBIE

Komuposats Ha
SI3BIKAX
MIPOTrPaMMHPOBAHUS
ncC

TectupoBaTh
PE3yABTATHI
pa3pabotku MIC
PaGoraTte ¢ 3amucsaMu
Mo KaudectBy (B TOM
YHCIIE C
KOPPEKTUPYIOIIHMHU
JICUCTBHSIMH,
MPeaYIPEKTAIOIIIMHA
JICHUCTBHSIMH,
3arpocaMu Ha
HCTIPaBJICHHUE

SI3bIKH
MPOrpaMMHPOBAHUS U
paboter ¢ 6azamu
JTAaHHBIX

OcHOBBI
COBPEMEHHBIX
OIEPAIIMOHHBIX
CHCTEM

OcHOBBI
coBpemeHHBIX CYB]]
YerpoicTBo u
(YHKIIMOHNPOBAHHUE
coBpemenHbIx C
OCHOBBI apXUTEKTYPbI
MYJIBTHAPEHAHOTO
MPOrpaMMHOTO




METOIMKH
TECTHPOBAHUS
pa3pabaThIBaEMBIX
NC: uHCTpyMEHTHI U
METOBI MOAYJIEHOTO
TECTHPOBAHUS
MeTtons
BepUpHUKALIH
TPOTrPaMMHOTO
obecreyeHus
Ucrounuku
uHpopmanu,
HEOOXOTUMOH TSI
npodeccuOoHATBHOM
JICSITETIbHOCTH B
paMKax TeXHHUECKOU
TOJIICPIKKU
MPOIIECCOB CO3TaHUS
(Momudukanmm) u
conpoBoxaenus NC
Jlydime mpakTUKu
CO3ITaHUS
(Momudukanmm) u
conpoBoxaenus C B
SKOHOMHKE
[IpoBenenue
TECTHPOBAHUS
pa3pabaTbIBAEMOro
moxynst C B
COOTBETCTBHH C
TPYIOBBIM 33JIaHUEM
B paMKax
TEXHUYECKOMI
TO/IJICPIKKA
MPOLIECCOB CO3/IAHUS
(Momudukanmm) u
comnpoBoxkaenus M1IC
VYcerpanenue
00HapyXEHHBIX
HecooTBeTcTBUH B IC
B paMKax
TEXHUYECKOMN
TIO/IJIEPIKKA
MIPOLIECCOB CO3/IAHNUS
(Momudukarm)
compoBoxkaenus 1IC

HECOOTBETCTBUI) TpHU

BBIITOJTHEHUN
TEXHUYECKOU
TIO/IJIEPIKKA
MPOLIECCOB  CO3IIAHUS
(Monmmdukaryn) u

conpopoxaenus UC

obecrieueHust

OCHOBBI Ub
OpraHM3aIn

Teopus 6a3 TaHHBIX
Cucrembl XpaHeHUS U
aHam3a 06a3 JaHHbBIX
CoBpeMeHHbIE
METOIUKH
TECTUPOBAHUS
pa3pabaThIBaCMBIX
nuc

WuctpymeHTsI u
METOIBl MOAYJIEHOTO
TECTUPOBAHUS
Ucrounuku
nHpopmanu,
HEO00XO0IMMO JULst
npodecCroHaATBHOM
JIeITEIbHOCTH B
paMKax TEeXHHYECKOU
TIOAJIEPIKKA
IPOIIECCOB  CO3/IaHUs
(Monudukaiyn) u
conposoxaeHust 1C
Jlyummne  mpakTuku
CO3JaHus
(Monudukaiyn) u
conposoxaeHust IC B
HKOHOMHUKE

®uKcupoBaHue

pe3ynpTaToB

TECTHPOBAHUS

paspabaTsiBaeMOro

monyns VIC B

CHCTeMe ydera

OpTaHU3aIH
Texnuueckas YcraHoBKa U YcraHoBka WucrammpoBate © | OCHOBBI CHCTEMHOTO
O AePIKKA HACTpOHKa OITePaIMOHHBIX JICMHCTAIUTHPOBATH aIIMIHUACTPUPOBAHUS
MIPOIIECCOB CO3TaHUSL CHUCTEMHOTO U CHCTEM, OIepanOHHBIC OCHOBBI
(Momuukarmm) u npuknagaoro 10, HEOOXOAMMBIX IS CHCTEMBI B paMKaX | aJIMUHUCTPUPOBAHHS
compoBoxkaerns UC, HEOOXOMMOTO IS (hYHKIMOHHPOBAHUS TEXHAYECKOMN 0a3 JaHHBIX
ABTOMATH3UPYIOIIHX (hYHKIMOHUPOBAHUS HC, B COOTBETCTBUY C | TOAACPIKKA KommyHuKammmorHoe
3a7a49u HC, B COOTBETCTBUU C | TPYAOBBIM 33JaHUECM MIPOIIECCOB  CO3/IaHUsS | 00OpYHOBaHUE
OpTraHNU3aIUOHHOTO TPYIOBBIM 3a7[aHUEM Hacrpotika (Momudukartim) u | CeTeBble MPOTOKOIEI
YIpaBJICHUS U B paMKax OITePAIMOHHBIX corpoBoxkaenus MC OCHOBBI
OUM3HEC-TIPOIECCHI TEXHHYECKON CHUCTEM, WHCTaIumpoBaTh W | COBpEeMEHHBIX




TTOJIIICPIKKH
TIPOLIECCOB CO3/IAHUS
(Momudukarm) u

conpoBoxaenus NC

HEOOXOIUMBIX IS
(yHKIIOHUPOBAHUS
NC, nns
ONTHMAJILHOT'O
(yHKIIOHUPOBAHUS
HC B cooTrBeTCTBUU C
TPYAOBBIM 3aJJaHUEM
VYcranoeka CYB/I,
HEOOXOAUMBIX IS
(hYHKIIMOHUPOBAHUS
HC, B cooTBeTCTBHH C
TPYAOBBIM 3aJ]aHUEM
Hactpoiika CYB]]
71T OIITHMAaJILHOTO
(hYHKIIMOHUPOBAHUS
HC B cOOTBETCTBHH C
TPYAOBBIM 33JJaHHEM
YcTaHoBKa
npukiaasoro I10,
HEO0OXOUMOTO IS
(hYHKIIMOHUPOBAHUS
HC, B COOTBETCTBHH C
TPYIOBBIM 33JIaHHEM
Hactpoiika
npukinaaxoro 110,
HEOOXOAUMOIrO s
ONTHUMAJILHOIO
(yHKIIOHUPOBAHUS
HC, B COOTBETCTBHUH C
TPYJOBBIM 33JIaHUEM

JICMHCTAIJINPOBATh
CYBJl B pamiax
TEXHUYECKOU
TIO/IJIEPIKKA
MPOLIECCOB  CO3JIAHUS
(Monmmdukaryn) u
conpopoxaenus UC
WncranmupoBate U
JIEMHCTAIJINPOBATh
npuknanHoe [0 B
paMKax TEeXHHYECKOU

TIO/IJIEPIKKA
MPOLIECCOB  CO3IIAHUS
(Monmdukayn) u
conpoBoxaenus MC
OnpenensrThb
napameTpsl
MPON3BOIUTENILHOCTH
nc B pamkax
TEXHUYECKOU
TIO/IJIEPIKKA
MPOLIECCOB  CO3/IaHUsI
(Monudukaiyn) U

conpoBoxaerus NC

OIepaIIMOHHBIX
cucTeM

OCHOBHI
coBpeMeHHbIX CYBJ{
YerpoiicTBo u
(YHKIIMOHNPOBAaHUE
coBpemeHHbIX 1IC
OCHOBBI apXUTEKTYPbI
MYJIBTHAPEHAHOTO
POrpaMMHOTO
obecrieueHus

OCHOBBI nb
OpraHu3aIyn
Ucrounuku
nHpopmanum,
HEO00XO0IMMO JULst
npodecCroHATBHOM
JIeITEIbHOCTH B
paMKax TEeXHHYEeCKOU
TIOAJIEPIKKA
MPOLIECCOB  CO3JaHUs
(Monudukaiyn) u
conposoxaeHus C
Jlyumne  mpakTuku
CO3JaHus
(Monudukaiyn) u
conposoxaeHust IC B
HKOHOMUKE

Texnuueckas
TOAJIEPIKKa
MPOLIECCOB CO3/IAHMUS
(Momudukamm) u
conpoBoxkaenus UC,
ABTOMATU3UPYIOLHX
3a/1auu
OpTraHU3alUOHHOTO
yIIpaBJICHUS U
OU3HEC-TIPOIECCHI

Wnenrndukanust
koHpurypauuun VC B
COOTBETCTBUH C
TPYIOBBIM 33IaHHEM
B paMKax
TEXHAYECKOMU

MO IEPIKKH
MIPOLIECCOB CO3/IAHUS
(Momudukanmm) u
comnpoBoxaenus 1C

Onpenenenue
0a30BbIX DJIEMEHTOB
koH¢urypauuu UC B
COOTBETCTBHH C
TPYAOBBIM 33aJaHUEM
B paMKax
TEXHUYECKOMN
MOAIEPKKU
MPOIIECCOB CO3/IaHUS
(Momudukanym) u
comnpoBoxkaenus MIC
IIpucBoenune Bepcuii
0a30BBIM dJIEMEHTAM
koHpurypamuu UC B
COOTBETCTBHH C
TPYIOBBIM 3aJJaHUEM
B paMKax
TEXHAYECKON

MO ICPIKKH
TIPOIIECCOB CO3TaHUSA
(Momudukarmm) 1
compoBoxkaenus MIC

Hcnonp3oBaTh
CHCTEMBI  KOHTPOJIS
Bepcuit UC B pamkax
TEXHUUECCKOM
MOAACPKKU
MPOIIECCOB  CO3/TaHUS
(Monudukaiyn) u
compoBoxkaenus M1IC
AHanu3upoBaTh
BXOJHBIE JaHHBIE B
paMKax TEXHUYECKOU

TO/IJIEPIKKA
MPOLIECCOB  CO3IaHUsI
(Momudukartim) "

compoBoxkaenus: 1C

OCHOBBI
KOH(UTYpaLMOHHOTO
YIIPaBJICHUS
ApXUTEKTypa,
YCTPOMCTBO u
(G YHKIIMOHUPOBAHUE
BBIYHCIIUTETBHBIX
CHCTEM

OCHOBBI
COBPEMEHHBIX
OIepallMOHHBIX
CHCTEM
[IporpammubIe
cpencraa u
IATQOPMBI
uH(ppacTpyKTyphI
nH(pOpMAIMOHHBIX
TEXHOJIOT Uil
opraHu3anuil
CucreMst
KIIacCU(UKAIAH "
KOJIHMPOBaHHS
WHPOPMALIUH, B TOM
YHClle  MPUCBOCHHS
KOZIOB JTOKyMEHTaM M
dNIeMEHTaM
CIIPaBOYHHUKOB
Ucrounuku
nHpopmanuy,
HEo0X0IMMOM JULst
npoeCcCHOHATBHON
JEATEIbHOCTH B
paMKax TEXHUYECKOU




TIO/IJIEPIKKA
MIPOLIECCOB  CO3AAHUSA
(Monmmdukaryn) u
conposoxaenust UC
Jlyqmme  mpakTuku
CO3JIaHUsA
(Monmudukaryn) u
conposoxaeHust UC B
HKOHOMHUKE

ConpoBoxxaeHne
pa3BUTHS
cymectytomiero UT-
MIPOIYKTA

OpraHuzaioHHOe
COTIPOBOXJICHHE
ucciaenosanuu UT-
MPOJYKTa

CocraBiieHne
nmopTpera
notpedurens UT-
MPOITYKTa
ITpoBenenune
uHTepBbIO M0 UT-
MPOIYKTY
Pa3pabotka ankeT
nonb3oBarenei UT-
MPOITyKTa
O06paboTka
pEe3yJIbTaTOB
aHKeTHpOBaHHﬂ
nojp3oBarteneit UT-
NpOJyKTa

Benenue peectpon
THITOTE3 O IMpodIemMax
nonb3oBatens UT-
npoayKTa n ux
PeLICHUSIX
Pazpabotka meTonuku
SKCHEPUMEHTOB IS
MIPOBEPKH THUIIOTE3 O
npobieMax
nonp3oBatens UT-
MPOIyKTa
IIpoBenenue
SKCHEPUMEHTOB IS
MIPOBEPKHU THUIIOTE3 O
npobieMax
noap3oBatens UT-
MPOITyKTa
CocraBiieHne
peecTpoB
KOHKypupytromux UT-
TIPOAYKTOB
CocraBiieHne
peecTpoB
OTJINYUTEIBHBIX
CBOICTB
KOHKypupyromux UT-
TIPOAYKTOB

COop 0oT3BIBOB
TOJb30BaTeleii 00
UT-nponykre u ero
KOHKYPEHTaX
CucreMaTn3ays
OT3BIBOB
TOJb30BaTeleii 00
UT-nponykre u 0 ero
KOHKYPEHTaX

BbisBisITh MHEHUS
TIoJIb30BaTelei 00
UT-nponyxre
O0pabatsiBaTh
CTaTUCTHYCCKHE
JTAaHHBIC
ANTOPUTMU3HPOBATH
JISSITEIbHOCTD
CocTaBisTh
3JIEKTPOHHEIC
KaTajoru
MPOTYKTOB

nT-

OCHOBBI MapKeTHHTA
Cornonornieckue
METOJIBI B
MapKETHHTOBBIX
HCCIICTOBAHMSIX
OCHOBBI Hay4YHOI
JIESITETbHOCTU
Metonabl MPOBEACHUS
KOIMYECTBECHHBIX U
KayeCTBECHHBIX
HCCIIeIOBaHUI
notpeouTenen
OcHOBHBIE
xapakrepuctuku MT-
IPOAYKTa

CompoBoxeHrE
pa3BUTHA
cymectBytomero 1UT-

Pazpabotka
TpeboBanuii k UT-

MIPOAYKTY

Coop uneii o
TpeboBanmsx xk 1UT-
TIPONTYKTY U3

IIpoBoauTh
COBCLIaHHS o
00CYKIEHHIO

OCHOBBI  MHXKEHEPUHU
TpeOoBaHMI

OCHOBBI 3alllUThI




NIPOAYKTa pa3IUYHBIX TpeboBannit k UT- | urdopmarmn
HCTOYHHKOB TPOIYKTY OCHOBBI JTu3aiiHa
N3yuenne koHuenuu | PaccraBusts uHTepdeiica nT-
n O6uzHec-utana UT- MPUOPUTETHI B | IPOAYKTOB
MPOAYKTA obmacti  TpeOoBaHUI
Pazpabotka k UT-npoxykry
TpeOOBaHUI 1O BoisBisaTh
3aImuTe HPOpMauu | TpeOOBaHUS
B UT-nmponyxre ot HOPMAaTUBHBIX
HECaHKIIMOHUPOBAHHO | MPaBOBBIX AKTOB,
ro jJocryna (nanee - OpraHM3aliOHHBIX U
HIT) METOIMYECKUX
Pa3zpabotka peectpa JIOKYMEHTOB,
KJIFOUEBBIX CBOMCTB perilaMeHTHPYFOLIHX
UT-nponykra 3aIUTy UHOpMAIUH,
Pazpabotka oOpabaTpiBaeMol B
(yHKIIMOHATBHBIX UT-nponyxkre, u
TpeboBanuii k UT- camoro UT-nponykra
IPOAYKTY ot HJ|
Pazpabotka Cobupatb
CIICHapHeB MPEIOXKEHUS o
ucnomnb3zoBanus UT- 3ammre MHPOpPMAaLUH,
NpOJyKTa oOpabaTbiBaeMoOl B
Co3ganne MakeToB UT-nponyxkre, U
unrepdeiica UT- CaMoro NpPOAYKTa OT
IIPOAYKTa HJL
Pa3paboTka
TpeboBaHuH K
kauectBy UT-
HpOIYyKTa
Pazpabotka
He yHKIIMOHAITbHBIX
TpeboBanuii k UT-
OPOIYKTY
ComnpoBoxaeHne ComnpoBoxxaeHHe KoncynsTupoBanue [IpoBogute  pyuHoe | Yemosexo-
pa3BuTHs JM3aiiHa, pa3paboTku | KoMaHIbl pa3pabotku | TectupoBanne  MT- | opueHTHpOBaHHBIN
cymectBytomero UT- | u Beimycka 10 TpeOOBaHUAM MPOSYKTOB HOAXOJ K
MIPOAYKTa obnoBnenuit UT- PeuensupoBanue OreHnBaTh [IPOEKTUPOBAHUIO
MIPOIYKTa JM3aiiH-peleHn i Ha COOTBETCTBUE WUT- | uHTEpaKTUBHBIX
COOTBETCTBHE MPOJSYKTOB CHCTEM
TpeOoBaHUIM MPENbBIAEMbIM K | Metonsl
Kontpons xauectBa HUM TpeOOBaHHUIM tectupoBanuss ~ UT-
peanuzanun ITpoBonuTh MPOJYKTOB
TpeGoBaHMit KOHCY/IbTall1 mia | Meronasl OLICHKU
IToaroroska pa3paboTINKOB KadecTBa MPOLYKIINU
nHpOPMALIIH O TpeboBarmii k UT- | B obmactu
COCTaBE M3MEHEHHUH B | MPOLyKTaM UH(OPMAIMOHHBIX
Bepcun UT-niponykra TEXHOJIOT Uil
CompoBoxaeHne CompoBoxxaeHne TToaroroBka Co3pnaBaTth MeToas!
pa3BUTHA pa3paboTKy IJIaHOB “H(pOpPMaOHHBIX KOMMEpYECKHE JIONTOCPOYHOTO
cymectByromiero UT- | pa3zsutus u CBOJIOK 10 TEKCTBI TUTAHUPOBAHUS
MPOAYKTa npoasmxenus UT- KOHKYpEHTaM, IInanupoBath OCHOBBI peKJIaMbI
MIPOIYKTa OT3bIBaM MEpOTPHUITHS mo | Teopust opraHuzanuu
ToTpeOuTENEH, Pa3BUTHIO U | peKJIaMHBIX
pe3ynbratam npojax | npoxswkeHuto  WUT- | xkammaHuit
UT-nponykra, MPOAYKTa
TpeboBanmsM K UT- YnopsaounBath
MIPOIYKTY KOMMEPYECKYIO
OOHOBIIEHNE TITaHa nadopmanuro 06 NUT-
pa3Butus UT- IIPOAYKTE B

MPOJYKTA IO
pe3ynbraTam
00CYKIIeHUI

JJICKTPOHHOM BHJC




IIpennoxxenune
KaHAJIOB U METOI0B
npoasuxenust UT-
MPOJYKTa

Co3nmanue
YEPHOBUKOB
OIMHMCaHUN PEKIIAMHBIX
KaMITaHUH
IToaroroBka
YEpPHOBUKOB Tpecc-
PEenU30B U HOBOCTHBIX
COOOIIECHUI
Coznianue peecTpoB
OTPACJICBBIX COOBITHIA

1.4. IIporpamma pa3paGoTaHa Ha OCHOBe:

— npodeccuonanbHoro craggapra 06.015 "Cneuunanuct mo uHGOPMAIMOHHBIM CHCTEMaM",
YTBEPKJCH IMpUKa3oM MuHHCTEpCTBAa Tpyla M couuanbHOM 3amuThl Poccmiickoit Penepanuu OT
13.07.2023 Ne 589m.

- npodeccuoHanpHoro  crangapra  06.012  "Menemkep OpoOAyKTOB B o0mactu
MH(OPMALIMOHHBIX TEXHOJOTUI", yTBEpXkJAEeH MpuKa3oM MUHHUCTEpCTBA TPyAa U COIMAIBHOM 3aIlIUThI
Poccutickoit @eneparuu ot 16.09.2021 Ne 636H.

1.5. Ilepeyennb mnpodeccHOHATbHBIX KOMIETEHUMHA B paMKax HMEIONEHCS KBATM(PUKAIINH,
KaueCTBEHHOE M3MEHEHHE KOTOPHIX OCYIIECTBISIETCS B PE3YJIbTaTe O0yUCHUS

A/03.4 Hanmucanne nporpaMmHaoro kojaa MC B COOTBETCTBUH C TPYIOBBIM 33aJIaHUEM B paMKax
TEXHUYCCKOH TOIJIEPIKKHU TTPOIIECCOB cO3Manusl (MoauduKaum) u conpoBoxacHus NC

A/04.4 MonaynwsHoe TectupoBanne MC (Bepudukaius) B COOTBETCTBUH C TPYIOBBIM 33a/IaHUEM B
pamMKax TEXHHYECKOH MOAEPKKU MPOLECCOB Co3MaHus (MoauduKanuun) u conpooxaenus MC;

A/09.4 YcTanoBKa M HACTpOIKa CUCTEMHOTO U TipukiaaHoro [10, HeoOxomuMoro st
¢byukuronuposanus IC, B COOTBETCTBUHU C TPYIOBBIM 3a/laHUEM B paMKaX TEXHUUYECKOU MOAIEPIKKU
MIPOLIECCOB co3/laHus (MoauduKanuu) u conpooxaenus 1C;

A/14.4 Unentuduxanus konpurypamuu C B COOTBETCTBHH ¢ TPYJIOBBIM 33JJaHUEM B paMKax
TEXHUYECKOH MOIEPKKU IPOIeccOB co3aanus (Moaudukanun) u conpopoxaenus UC;

A/01.4 OpranuzanroHHOE COMPOBOXKACHHE nccnenoBanuii UT-mpomykra

A/02.4 PazpaboTka TpeboBanuii k UT-mipoaykry

A/03.4 ConpoBo>kICHHE TU3aiiHa, pa3pabOTKU U BeIycka oOHOoBIeHU U T-mipoaykra

A/04.4ConpoBosxieHNE pa3pabOTKU IUIAHOB pa3BUTHS U TIpoaBmkenust UT-mpoaykra

1.6. TpedoBanus K caymaTeasM (KaTeropuu ciaymaresieii)

Hacrosimas mnporpaMma mpejnHa3HaueHa Ui HayMHAIOUIMX CIEHUAIUCTOB B 001acTH
MHGOPMALIMOHHBIX TEXHOJOIMH, JKENAIOLUIMX OCBOUTH YIpaBieHHE UU(GPOBBIMU HPOJAYKTaMHU U
CHCTEMaMH, a TaKXe Ui JeHCTBYIOUIMX Pa3pab0TUYMKOB, CUCTEMHBIX aJIMUHUCTPATOPOB, aHAJIUTUKOB U
IIpEeAIIPUHUMATENEH, CTPEMSILUXCS PACIIMPUTh CBOM KOMIIETEHIIMM B TEXHMYECKOM ympasieHuu IT-
IIPOTYKTaMH.

TpeboBanus K ciymarensM: K OCBOCHHIO MPOTPaMMBbl JOIYCKAIOTCS JIMLA, UMEIOLINE CpeHee
npogeccuoHanbHOe U (MJIM) BbIcIIee 00pa30BaHuUe; JUIA, MMOIydYalolie cpeiHee NpoQecCuoHaIbHOEe U
(unun) BhIcIIee oOpa3oBaHUe; 0a30Bble 3HAHUS MPOTPAMMUPOBAHUS (CHHTAKCHUC, MEPEMEHHbIE, YCIOBUS,
LIUKJIbI) IPUBETCTBYIOTCS, HO HE SIBJIIOTCS 00s3aTeNIbHBIMU; yBepeHHbIe HaBbIkK padoTs! ¢ [IK u B JIMC.
[Ipennoururenen onslT padotsl 0-2 roga B UT mnm cmexHbix obnactsx. BospactHoit opuentup 18—45
JIeT.

1.7. ®opma o0y4eHusi: ouHo-3aouHas ¢ npumeHenuem D0 u [JJOT. Ilporpamma peanusyercs
UCKJTIOUUTENBFHO C MCIIOJIb30BaHUEM JUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOT MM



1.8. O6bem nporpammbl: 248 akaJleMUYECKUX YaCOB.

1.9. BolaBaemblii JOKyMEHT — yIOCTOBEPEHHE O MOBBIIIICHUN KBATU(DUKAIIUN YCTAHOBICHHOTO
obpa3sia.



2.1. YuyeOublii mjian

2. COAEPKAHUE ITPOI'PAMMBI

Neni/nt | HaumeHoBaHue pa3ienos/ nuciuiuma/Monyae | Oomas Bcero B T.4 Camocros | [Ipomexy | ®opma
TPYJIOEMKO | ayITHUTOPHBIX TebHas touHas/U | mpomMexyTouHOI
CTh 4acoB pabota TOrOBast aTTeCTAIMH/TEK
Jlekuuu/teopusi | [Ipaktrueckue aTTecTaly | yIiero KOHTPOIs
3aHATHA o (Ipu HAJTMYHK)

1 OcHosbl [T-uHGpacTpyKTyphI (003aTENBHBIH 82 68 46 22 12 2 OK3aMeH
JUTA BCEX CITyIIaTernen)

Monynu HanpaBienus «lIporpamMMmupoBanue u 162 107 46 61 47 8

yIpaBJieHHe JaHHBIMUY (00s3aTeNbHbBIC ISl JAHHOTO

HaIpaBIICHHS)

2 AJTOPUTMH3AIUSA B CTPYKTYPHOE 48 32 14 18 14 2 DK3aMeH
MPOrpaMMHPOBAHHE

3 OO0BEKTHO-OpH EHTHPOBAHHOE 40 26 11 15 12 2 DK3aMeH
MPOrpaMMHPOBAHHE

4 CoBpeMeHHas IPUKIaaHas pa3padoTKa 42 28 12 16 12 2 DK3aMeH

5 WNudpacTpykTypHBIE pElICHUS U YIIPABICHHE 32 21 9 12 9 2 DK3aMeH
JAHHBIMA

Monynu HampaBieHus « T eXHOIOrH4ecKoe 162 109 49 60 45 8

MPEANPUHUMATENBCTBOY» (00s3aTEIbHBIC IS JAHHOTO

HaIpaBIICHIS )

6 Crapr OuzHeca 56 36 16 20 18 2 OK3aMeH

7 Pocr 6u3neca 44 30 14 16 12 2 DK3aMeH

8 [IpoxykToBsIi TOIX0A B OM3HECE 44 30 14 16 12 2 OK3aMeH




9 A30yka crapTarmna 18 13 5 8 3 2 OK3aMeH
10 Hrorosas arrecranus 4 4
10.1 | DOk3ameH 4 4 JK3aMeH
Hroro yacos
Hanpasnenne «[IporpammupoBaHue u 248 175 92 83 59 14
yIpaBJieHHEe TaHHBIMI
Hampasnenus «TexHomornueckoe 248 177 95 82 57 14

MIPEAPUHUMATETECTBOY




2.2.

YueOHO-TeMaTHUYECKHIi IJIaH

Ne o/ HanMeHoBaHue pa3ienoB, TeM NPOrpaMmMbl Tpynoemk Bcero B T.u. CPC ®opMa NPOMEKYTOUHOM
OCTb, ayIMTOPHBIX (uac.) aTTecTalui/TeKyIero
M2ty RaCOR Teoputnueckue | IlpakTHueckue SO
(1ac.) 3aHATHS 3aHATHS
1 Monyasl. OcHoBbl IT-uHppacTpyKTYpHI 82 68 46 22 12
(00s13aTeIbHBII 1JIs1 BCeX cayniaTesieil)
1.1. Bsenenue B Linux. 14 12 4 8 2
1.2. Cuctemsbl kKoHTpOIst Bepeuid Git 14 12 10 2 2
1.3. Bsenenue B 361k C 28 26 18 8 2
14. VYkazatenb 1 paboTa ¢ MaMsThIO 10 8 4 4 2
15 Pabota ¢ TekcTOM 1 MoIb30BaTENHCKUMU 8 6 6 0 2
CTPYKTYpaMU TAHHBIX
1.6 Pabora ¢ daiimamu 6 4 4 0 2
1.7 [IpomexxyTounas arrecranus 2 DK3aMeH
Moayau HanpaBJienusi «I[IporpamMmupoBanue u 162 107 46 61 47
ynpaBjieHUe JaHHbIMIY (00s13aTeIbHBIE JJI5 TAHHOTO
HanpaBJieHUs)
2. Moaydb 2. AJropuTMHU3aIHs U CTPYKTYPHOE 48 32 14 18 14
NMpPOrpaMMHpPOBaHHe
2.1, CrpykrypHoe nporpammupoBanue (Ha si3bike C) 30 20 10 10 10
2.2. BBezenue B anroput™sl (361K 110 BBIOOpY C, 16 12 4 8 4
Python, C#, Java, JavaScript, Go, Swift, Kotlin)
2.3. [MpomexyTouHas aTTecTanus 2 DKk3aMeH
3. Moayas 3. O6beKTHO-OPHEHTHPOBAHHOE 40 26 11 15 12
NMPOrpaMMHPOBaHHE
3.1. | OOBeKTHO-OPHUEHTHPOBAHHOE MTPOrPAMMHUPOBAHUE 40 26 11 15 12
(ma s3p1KE CH+)
3.2. [IpomexxyTounas arrecranus 2 OK3aMeH
4. Mopnyas 4. CoBpeMeHHas1 NPUKJIATHAS 42 28 12 16 12
pa3padoTka
4.1. [IpuxnamHoe MporpaMMHupOBaHKeE (S3BIK 110 42 28 12 16 12

BbIOOpY Python, C#, Java, JavaScript, Go, Swift,
Kaotlin)




4.2 [IpomexyTounas arrecranus 2 OK3aMeH
5. Mopnyas 5. UHppacTpyKTYpHBIE pelieHHs 1 32 21 9 12 9
ynpaBJjieHUe JaHHbIMH
5.1. CucremMHOE aIMUHUCTPUPOBAHUE U BBEJCHUE B 17 12 5 7 5
DevOps
5.2. Bazbr nannbix (SQL) 13 9 4 5 4
5.3. [IpomexyTounas arrecranus 2 OK3aMeH
Monaynn nanpasienns «TexHonoruueckoe 162 109 49 60 45
NpeINnpPUHUMATETbCTBO» (00s13aTeIbHBIE /151 IAHHOTO
HaNpaBJIeHHUs1)
6. Moayas 6. CtapT 6u3Heca 56 36 16 20 18
6.1. Uro takoe Lean startup 13 9 4
6.2. Kak ObICTpO TECTHPOBATH TUTIOTE3HI C TOMOIIBEO 14 9 4 5 5
Custdev
6.3. Kax orennBaTh ppIHOK 1 N30€KaTh TUITMYHBIX 10 7 3 4 3
OIMMOOK TIPH OIEHKE
6.4. Kak macmrradbupoBath OHM3HEC 3a IpeAebl 9 6 3 3 3
pernoHa
6.5. Kak HauaTh OusHec ¢ QpaHIIN30i 8 5 2 3 3
[TpomexxyTouHas aTTecTaIHs 2 Ok3ameH
7. Monayas 7. Poct du3neca 44 30 14 16 12
7.1, [TpomyKTOBBIH MOAXO U Pa0OTa ¢ TUIIOTE3aMHU 10 7 3 4 3
7.2. Cusdev u xonnenuus Jobs to be Done 10 7 3 4 3
7.3. AnHanu3 pbIHKa 8 6 3 3 2
7.4. [Iponaxku yepes3 eHHOCTh 8 6 3 3 2
7.5. DuHaHCOBBIE MOZIENIN U FOHUT-3KOHOMMKA 4 2 2 2
7.6. [IpomexxyTouHas arrecranus 2 DK3aMeH
8. Monayas 8. IIpoaykToBbIii IOIX01 B OM3HeCE 44 30 14 16 12
8.1. JInunoe BUEHME. 6 4 2 2 2
YcroitunBasi MOTHBAIHSI OCHOBATEIIS
8.2. TexHonmormueckoe 6 4 2 2 2
npeInpUHEMATENbCTBO. OCHOBHBIE OHSTHUS
8.3. Crpaterus noapsisa oTpaciei ¢ 7 5 2 3 2




TOMOILBIO TEXHOJIOT U

8.4. [TonpeIBHEIE MHHOBALIMHY WM KaK 7 5 2 3 2
craprainy noOeanTh JIHJepa PhIHKA
8.5. Crpaterus roiyooro okeana 6 4 2 2
8.6. dakTopkl ycnexa craprarna. 5 4 2 2 1
Komanpa ocHoBatenet
8.7. KineHT 1 ero morpeOHOCTH. 5 4 2 2 1
BoctpeboBaHHBIN POAYKT
8.8. [IpomexyTounas arrecranus 2 DK3aMeH
9. Monayas 9. A36yka ctaprana 18 13 5 8 3
9.1. Bri60op oprann3aiiioHHO-IPaBOBOW (YOPMBI 1 5 3 1 2 2
pacy€r HAJIOrOBOMW HATPY3KU
9.2. Hasorosas Mojenbs 1 yrpaBiisieMocTh OU3HECa ¢ 3 3 1 2 0
IIEPBOTO THS
9.3. duHaHCOBOE yIIpaBjieHHEe OU3HECOM 3 3 1 2 0
9.4. MaciurabupoBaHue U 3aiyTa Ou3Heca 5 4 2 1
9.5. [IpomexxyTodyHas aTTecTanus 2 DK3aMeH
HroroBas arrecTamus 4
JK3amMeH 4
HToro (uac.)
248 175 92 83 59 4 yaca — uToropas
Hanpasienue «IIporpaMmmupoBaHue U ynpaBjeHue arrecraiis
P porp P yup 10 yacoB —
JMAHHBIMID)
NMPOMEKYTOUHAS
aTTecTanus
248 177 95 82 57 4 yaca — uToroBas
aTTecTanus
Hanpasiaenns «TexHosioruueckoe
10 yacoB —
NpeINnPUHUMATEIbHCTBOY
MPOMEXKYTOYHAsI

aTTrecranus




2.3. KasiennapHblii yueOHbIi rpadpuk

Cpok oOyueHus:

Hanpasnenue «I[IporpammupoBanue u ynpasieHHe JaHHBIMUY - 38 Hellelb

Pexxum 3ansaTHil: 10 7 94acoB B HEZEIIIO.

Hanpasnenus «TexHonornyeckoe npeanpuHUMATENbCTBO» - 36 HEJEb

Pexxum 3ansTHiA: 10 7 4acOB B HEAEIIIO.

[Iporpamma peanusyercs uckiaountensno ¢ npumeHeHueM 30 u IOT u kanennapHbiil yaeOHbIN
rpaduk GOopMHUPYETCs 0 MepEe KOMIUIEKTOBAHHS y4EOHBIX TPYIIIL.

OOyueHue MO MpPOrpaMMe OCYIIECTBISETCS IMOATAMHO (JUCKPETHO), TOCPEIACTBOM OCBOCHUS
OT/AENBbHBIX YU€OHBIX MOTYJICH.

Ne n/m | HammeHnoBanue Moy e KonnuectBo KonnuyecTBo yacos
Heleb
1. | OcuoBwl IT-unpactpykrypsl (0Os3aTenbHBIA s Beex | 3 82
ciymaTeneii)

2. | AnropuT™Mu3anms U CTPyKTYPHOE MPOrPaMMUPOBAHHUE 14 48
3. | OOBEKTHO-OPUEHTHPOBAHHOE TIPOrPAMMHPOBAHHE 10 40
4. | CoBpemennas npuKiaaHas pa3padoTKa 4 42
S. | MudpacTpyKTypHBIE PELIEHUS U yIPABIECHUE JAHHBIMH 6 32
6. | Crapr Gusneca 10 56
7. | Poct OGusneca 12 44
8. | IlpogyKToBBIi OAXOM B OU3HECE 8 44
9. | A36yka craprama 2 18
10. | Urorosas arrecramus 1 4

2.4. PaGoyasi nporpaMmMa y4eOHbIX JUCHHILUIAH

HaumenoBanue Conepxanne  y4yeOHOro Martepuana u  (opmbl  opranuzamnuu | Bcero
KOMITOHEHTOB IPOTPAMMBI | JIESITEIEHOCTH CIyIIATeNeH (uac.)
Mooyaw 1. Ocnosvl IT-ungppacmpyxmypul 82
Tema 1.1. Cooeporcanue meopemuyecKux 3aHsamull 4
Begeoenue 6 Linux. 1. 3aakomctBo ¢ OC Linux. {uctpubytussl. Uatepdeiic Ubuntu

HuctpubytuBsl: 4To 3TO Takoe, kakme ObBatoT. Ubuntu m MINT.
WnTepdeticer s qucTpnOyTHBOB.

Yto Takoe SMyYIATOpP.

3HakomMcTBO ¢ nHTepdeiicom Ubuntu. Kak He moTepsThes B cucTeMe.
Kak monkiarouuThcs K WHTEPHETY, OTKPBITH MPOBOAHHUK, HACTPOWKU U
T.I.

I'ne kakre KHOIKU pacrnonokeHbl. Kak OTKpBITE IpHIIOXKEeHUSI.

2.Pabora c (aiinoBoit cucremoit

[lornmanne cTpykTypsl (aitnmoBoii cucremsl Linux. PaGora ¢ mpaBamu
noctyma K (atinam u aupextopusiM. [lonck (aitnoB u AUPEKTOPHIA.

Kyna coxpanstorcs Qaiiibl, rie ycTaHaBIMBAIOTCS TPOrPaMMBI.
3.Tepmunan / Bash. 3HakOMCTBO ¢ KOMaHJHOH CTPOKOH.

OcHoBa pa6otsl ¢ Linux. YTo Takoe TepMHHAI U 3a4€M OH HYKEH.

Bash - xomanHbI#i HHTEpIIPETATOP.

Kak orkpriTh TepMuHai. ba3oBeie KoMaHABl B TEpMHUHAJE

mkdir, Is, cd, sudo, apt install, upgrade, whoami, history, touch, nano,
vim, micro, find path —-name «name»

Pabora ¢ (¢aioBoii cucremoit uepes TepmmHan. Co3naHue,
KOIMMPOBaHUeE, TIEpeMEIlleHIE U YaaleHue (HaiioB U AUPEKTOPHH.

4. TekcToBble penakTopbl. CKpHUIITHI

OcHoBbl paborel ¢ Vim u Nano. Co3gaHue U penakTHpOBaHUE
TEKCTOBBIX (paiiyioB.




Beenenue B HanmcaHnue npocThix Bash-ckpunTos.

ITepemennsie, ycnoBus, IUKIIEL.

5. Pabora ¢ mporeccamu

3amyck, OCTaHOBKa M yIpaBJIEHUE IpolieccaMd. MOHUTOPUHT PECYpCOB
Y MIPOIIECCOB.

Codepoicanue npakmu4eckux 3aHsamuil

1. 3nakomctBo ¢ OC Linux. Juctpudyrusel. Uatepdetic Ubuntu
3amyck smyssitopa. BusyaneHoe 3nakoMcTBO ¢ OC. Pa3BuTtHe 6a30BBIX
HaBBIKOB paboTsl ¢ Linux

2. Marazun Ubuntu

Pabora c¢ mpunoxenusamu Ubuntu. Kak OTKpbITh, HaliTH W cKayaTh
MPUIIOKEHUS (TTAKEeTHI).

3.Pabora c daiiioBoit cucTeMoi

Cosganue AupeKTopuii, oneparuu ¢ HuMu. Co3aanue hainios.

4. TexcToBble penakTopbl. CKpHUITHI

3amyck TEKCTOBBIX peaakTopoB. OCBOCHHE MPOCTEUIITUX OIIEpaITUi.

5. Pabora ¢ mporieccamu

IIpocMoTp nporeccos. YpaBieHUe NPOLECCAMM.

CPC
daiinoBas cucrema Linux, pabora ¢ MpocTeHIMMH OrepanusMu Haj
(atinamu.

Tema 1.2.
Cucmemul KOHMPOJisL
sepcuti Git

Cooeporcanue meopemuyecKux 3aHsmull

1. Ycranoska Git

Git u GitHub: B uem pasuura. Ycranoska Git.

2. 3HaKOMCTBO C TCPMHUHAJIOM.

3HAKOMCTBO C TepMHUHANIOM. JIMPEKTOpUU: cO3laHKe, IepeMelIeHue,
ynaienue. Cxoxectsb ¢ Bash.

3. OcHogHl Git.

Git Cheat Sheet. Pabora ¢ komangamu (init, add, commit)

Kommut. Cozmanue pernosutopus. Coznanue daitna. CoxpaHenue ¢aiina
B JIOKQJIGHOM PEMO3UTOPHH.

4. GitHub

Perucrpamus va GitHub.

Coznanue yaanenHoro pernosutopust. Komansr (remote add, push)

5. Berku Git

Uro Takoe BeTKa, JUIS 4Yero OHAa HCIOJNb3yercs, Kak e€ co3aaTh H
niepeiitu. Pull request

6. I'padmgeckuit naTepdeiic Git

GUI - uarepdeiic Git.

10

Cooepoicanue npakmuieckux 3aHAmui
1. 3HaKOMCTBO C TEPMHUHAJIOM.
Pabora B T0KaTbHOM PENO3UTOPUHU. Pa3MeCTUTH €T0 B CETH.

CPC
0O0630pHOE 3HAKOMCTBO CIYLIATENS C CUCTEMOM KOHTpois Bepcuil Git u
BO3MOXKHOCTSIMH KOMaHJTHOH paOoThI.

Tema 1.3.
Beeoenue 6 sazvik C

Codepoicanue meopemudeckux 3aHAMullL

1. Crpykrypa nporpamMbl. OCHOBHBIE KOMIIOHEHTHI NpPOrpaMMbl Ha
s3pIke C.

Cunrakcuc s3pika Cu. buOmmoreka. [loaxiroueHne OMOIHOTEKH
<stdio.h> nmns BBoma/BeiBoma nmaHHBIX. Kox HaumHatomiero: [lpuser,
mup! Cpena paspaborku (0mokHOT). Komnumisiusi si3pika B KOHCOJIH.
OHnaitH-KOMIOWISITOP.

2. ®yHKuys BbIBOAA AaHHBIX (printf).

O6mas ¢opma 3amucu ¢pynkuuu printf(). Ynpapnsiomme CHUMBOIBI.
dopmaTHpOBaHHUE C TOMOLIBIO QYHKIMH printf

3. Coopka u 3amyck mporpamm (GCC).

[lpomecc KOMIMJSIIMM M BBIIONHEHUs mporpamMMm  Ha sizeike  C.
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Kommunsrop GCC: ycraHoBka, 3amyck, 3HaKomMcTBo. Habop
koMnuisiTopoB. Hcmonmusiembie ¢aitnel. Komanaer (gcc main.c -0
program)

4. Tunsl JAHHBIX

OcHOBHBIE TUITBI JaHHBIX U UX Ucronk3oBanue. Int, float, double, char.
5. ITepemennsbie. Tumbl aHHBIX B s13b1ke CH.

[lepemennsie. OObsIBICHUE TEPEMEHHBIX.

6. OyHK1Hs BBOJA NaHHBIX (scanf)

Oyukuus GopMaTHpOBAaHHOTO BBOJA JAHHBIX C KIaBHATyphl scanf()

7. Apudmernydeckue onepaTopbl

OcHoBHBIE apudMeTHUecKHe onepaTtopsl s3bika Cu. + omepartop
CIIOXKEHHUS - OTIEPaToOp BHIYUTAHHS * OMEpaTop YMHOKEHUS % ornepaTop
B3SATHS OCTAaTKa OT JIJICHHS / OTrlepaTop JACIeHUs

8. OmepaTopsl cpaBHEHUSA

PaBHo. He pasno. boibme vem, menbplie ueMm. bonbiie nubo pasHO,
MEHBbIIIE JIN0O PaBHO.

9. Jloruueckue onepaTopsl

Jlornueckue oneparopsl U/umm

10. YcnoBHbIE ommepaTopsl.

[NocnenoBaTenbHOCTh BBITIONHEHUSI KOMaHJ B INPOrpaMMe, yCJIOBHBIC
onepatopsl (if else, switch).

11. Hukn For

HUcnonszoBanwue 1ukia for

12. Iuxn While

Iukiaer While,do while, break-continue.

13. Beenenue B pynakuun s3pika Cu

Uro takoe GpyHKIH, e¢ TUIIbL Teno QyHKIUH.

Bros pynkmun. Bo3spamaemoe 3HaueHne. ApryMeHTHl (hyHKITHH.
CucTeMHbIe U TIOB30BaTEIbCKHE (QYHKITUH.

Pexypcusi.

Cooepoicanue npaxmuieckux 3aHAmutl

1. Crpykrypa mporpammbl. OCHOBHBIE KOMIIOHEHTHI MPOTPaMMbI Ha
si3pike C.

3anyck omiaiH-kommATopa. OTpaboTka TEpBBIX CTPOK  KOJa.
3HAKOMCTBO C CHHTAKCHCOM.

2. ®yHKUHS BRIBOJA MAaHHBIX (printf).

TectupoBanue. [Ipaktudeckas pabora B OHJIAHH-KOMITIIISITOPE.

CPC
3anmycK OHJIaH-KOMIUIATOPA. Br3yanbHOE 3HAKOMCTBO C CUHTAKCHCOM
sI3bIKa. BBINOTHEHNE MPAaKTUYECKUX 3aJaHUM.

Tema 1.4.
Ykaszameno u paboma c
namsamuio

Codepoicanue meopemudeckux 3aHAmull

1. Ilonsatue ykazarens. OnpeaeneHue U UCIOIb30BAHUE YKA3aTEIEH.
ITamsate xommbroTepa. OmnpeneneHue ykaszatend. Mcmonb3oBaHue
ykazareneil. PazpimMenoBanne. Oneparius norydeHus ajgpeca.

Pabora ¢ agpecamu.

2. AnpecHas apumMernka

Apu¢mernyeckue — gedctBus  Han  ykazatensiMu.  CpaBHeHHe.
VYBenuuenue/ ymenbuienne. CioxeHne, BbIUMTaHUE, HHACKCALIHSL.
Otnuune ot apu()METHIeCKuX BbIPaKEHHUH.

3. MaccuBsl

Maccus: 4TO Takoe u KaKUX THUIIOB OBIBAIOT.
OnHoMepHBIE/ABYMEpPHBIE/MHOTOMEPHBIE

OObsBEeHNE, THUIUATN3A1MS 1 UCTIOJIb30BaHHE MACCHBOB.

4. ANrOpuUTMBI C MACCUBAMHU

[Tonck, copTrpoBKa U Apyrue anropuTMsl. COpTUPOBKA My3bIPHKOM.

Cooepoicanue npakmuieckux 3aHamutl
1. Tlonsrtue ykazatens. OnpeneneHre U UCIOIb30BaHUE YKa3aTeleH.




Pabora B kommmisiTOpe.

CPC
OO030pHOE  3HAKOMCTBO C
MPUMEHEHBI K MaCCHBaM.

onepanusaMm, KOTOPBIC MOI'YT OBITH

Tema 1.5.

Paboma ¢ mexcmom u
N0JIb306AMENbCKUMU
CMPYKmMypamu OAHHbIX

Codepoicanue meopemudeckux 3aHamuil

1. CumBouisl. PaboTa ¢ CHMBOIBHBIMU JaHHBIMU.

[Ipencrasnenue cumponoB B Cu. Komoseie Tabnuibl. Tadmua ASCIL.
YupaBasomue CHMBOJIbI

2. Ctpoku. O6paboTKa CTPOKOBBIX JAHHBIX.

Crpoka. CtpokoBasg KoHCTaHTa. CBSI3p CTPOK C YyKa3aTelsiMH, C
MaccuBamu. Onepartop sizeof.

3. Crpykrypsl. OrmpeneincHrue M HUCHOIb30BAHHUE IOJIH30BATEIbCKIX
CTPYKTYp JaHHBIX.

Yro Takoe crpykrypa. [losnst cTpyKTypHl.

Struct. Kak co3naBaTh CTpYKTYphbI, 00bsBIATh UX. Kak mony4ats goctym
K IOJISIM CTPYKTYPBL.

Omnpenenenrie U MCIOIb30BAHUE MOJIH30BATENHCKHX CTPYKTYP JAHHBIX.

Cooeporcanue npakmuieckux 3aHamuil

o

cpPC
[Ipencrarnenue cuMBOJIOB B si3bike CH, KOJOBBIC TAOJIMIIBI, TAKHE Kak
ASCII.

Tema 1.6.
Paboma ¢ gatinamu

Cooeporcanue meopemuyecKux 3aHsmull

1. TexcToBbIe (haitsTbl

Tun  pgasHeix s pabotel ¢ Qaitmamm.  Tunm
OTKPBIBATh/3aKPBIBATh (hailyibl. PexuMbI paOOTHI ¢ (aiiaMu.
Onepaliiuy ¢ TEKCTOBBIMH (paiiyilaMu: BBOJ/BBIBOJ TaHHBIX U3 (aiiia.

2. bunapuesle daitisl. PaboTa ¢ OMHApHBIME (aiiiaMu.

Uto Takoe OwHapHBIe ¢ainel. UTeHne W 3ammuch OWHAPHBIX (haHiIoB.
OyHKIKY 1)1 PabOThI

File. Kaxk

Cooeporcaniue npakmudeckux 3aHamuil

o

CPC
3HAKOMCTBO ¢ 0COOEHHOCTSIMH paboTHI ¢ daiinamu B s361Ke CH.

IIpomexxyTouHas
aTTecTalus

Dxzamen

Mooyaw 2. Aneopummuzayust

U CIMpPYKMYPHOE NPOSPAMMUPOBAHUE

48

Tema 2.1

CmpykmypHoe
NpOSPAMMUPOSAHUE (na
sasvixke C)

Codepoicanue meopemudecKux 3aHAmMull

1. YTumTel koMaHIHOU CTpOoKH Bash st paboTsl ¢ TekcTOM
CrangapTHBIE TOTOKU BBO/A/BBIBO/Ia. APTyMEHTHI KOMaHIHOW CTPOKH H
tnarn  yrunut. Perynspaeie BeipaxkeHus (mns grep). lloctpounas
00paboTka TekcToBBIX (aitoB. Koxbl Bo3BpaTa u 06paboTka ommOoK

2. bubnmoTeka cTpoKOBBIX (yHKIHH Ha si3bIke Cu
Hyne-TepmunupoBanabie cTpokd B Cr. YkazaTenu U paboTa ¢ maMsThio.
Crangaptaele QyHKnmuu string.h (Ha3HadueHWEe W TPUHLOUINB PabOTHI).
®dopmartupoBanHbIii BeIBOI (printf, sprintf). dopmaTupoBaHHBII BBOJ
(scanf, sscanf). ®yHKINY C IEpeMEHHBIM YHCIIOM TTapaMeTpoB (stdarg.h)
3. Tun mauabx decimal uIst TOYHBIX (PUHAHCOBBIX PacYETOB

[IpoOnembl TOYHOCTHM IBOWYHOM apudmMeruku s  (UHAHCOB.
Hecstuunoe npeacrasienne uncen (BCD-nogo6noe). Ctpykrypa Tuna
decimal: 3Hak, macmTab, MaHTHCCA. ApudMeTnka ¢ (PUKCUPOBAHHON
JOecATUYHOM To4ukoi. OOpaboTKa NEpernoNHeHHusT W HEAOMYCTHMBIX

oTepanui.
4. bubnuoteka s pabOTHI C MATPUIIAMUA
Martpunsl: pasMepHOCTb, HHAEKcauus. JUHaMU4YecKoe BbIIEICHUE

nmaMsATU 104 MaTpuly. Or[epauml CJIOKCHUS, BbIUYUMTAHHA, YMHOXCHUA
MaTpuil. TpaHCHOHHpOBaHI/IC MaTpUulbl. Breruucnenne OonpeCaAciInTCIIA.
Ilonstne 06paTHOﬁ MaTpulbl W yCJIOBHUSA eé CyILICCTBOBAaHMA.
AJ'IFC6paI/I‘-ICCKI/Ie JOITOJTHCHUA
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5. Konconsnas urpa BrickGame (Tetpuc)

KoHeuHbIe aBTOMATBI (COCTOSIHUS, IEPEXO/IbI, COOBITHS )

UrpoBoit nukn u ympaBieHue BpeMeHeM. MrpoBoe mone u urypsl
(trerpamuno). OOpaboTKa TONB30BATEILCKOTO BBOJA  (KOHCOJb).
OrtpucoBka B koHconu. CrucTema mojicyéra 04KOB H PEKOPJIOB

Codepoicanue npakmu4eckux 3aHsamuil

1. YTuimThl KOMaHIHOW CTPOKH Bash myist paboThI ¢ TeKCTOM
Peanmzanms yrunmter cat. Peamumzanust yrunutel less. Peanmzanms
yTuIuTel more. Peanmsanumst yruimtsl grep. OOpaboTka HECKONBKHX
¢aiinos. Unit-recTupoBanue

2. bubmoreka cTpoKOBBIX QYyHKIMIA Ha s3b1ke CH

Peanmzanus Beex QyHkumii oubmroTeku string.h. Peanmuzanms QpyHkmn
sprintf. Peanuzanus ¢pynkiuu sscanf. [TosHoe mokpeITHE UNit-TeCTaMU
3. Tun nannHbIX decimal Uit TOYHBIX UHAHCOBBIX PacYETOB

Peanuzamus crpykrypsl s21 decimal. Peanusanms apudmMerrueckux
orepanuii (ciokeHue, BRIYUTaHWE, YMHOXKEHUE, JeneHue). Peannzanus
jorndyeckux omepauui (and, or, xor, not). Peammzamms onepaumii
CcpaBHEHHUs (paBHO, HE PaBHO, OOJIbIIE, MEHBIIE, OOJIbIIEC MM PAaBHO,
MeHbIIIe WK paBHO). O6s3aTENBHOE TOKPEITHE UNit-TecTamu

4. bubmoreka 1uist paboOTHI ¢ MATPHUIIAME

Peaymzamust crpykrypel ans marpuibl. Co3llaHMe M YHHUTOXKEHHE
MaTpuilpl. M3MeHeHue »dieMeHTOB Marpuilpl. CIOXKEHHE MAaTpHIL.
BbelunTanne marpuil. YMHOXKEHHWE Marpuil (BKIIOYas YMHOXKEHHE Ha
gucno). TpancronupoBanue. Brramcnenue omnpenenurens. Ilowmck
oOpaTHol MaTpuIlel. Unit-TeCTUpOBAHNE BCEX OMEPATTHIA

5. KoncompHast urpa BrickGame (Terpuc)

PazpaboTka 3akoHUEHHOTrO TpUKIAAHOrO mnpmwiokenus ©Ha C.
Peanmuzarus uTpoBoi JIOTUKH (TETpPHUC-JIAK). Peanm3amnus KOHCOILHOTO
none3oBaTenbeckoro Ul IlpuMeHeHue TIONE3HBIX aJTOPUTMOB |
CTPYKTYp [aHHBIX. YTIpaBlieHHWE M3 KOHCONHW. 3amich W XpaHEHHe
pexopaoB. OTcyTcTBHE OMMOOK M yTeUeK MaMsITH

10

CPC

W3ydyenne man-cTpaHuI] yTHIHT cat, less, more, grep M pPeryssipHBIX
BbIpakeHHWd. Pa3bop paboTbl GYHKIUI C TIepEeMEHHBIM YHCIOM
mapamerpoB (stdarg.h) m ¢opmaraeix crpok printf/scanf. M3yuenwne
cragnapta I[EEE 754, BCD u cnenudukanun tuna decimal B apyrmx
A3bIKax. AHaJIN3 aNrOPUTMOB BBIYMCICHHS ONPENETUTENs U 00paTHOM
matpunbl (I'aycc, D'aycc-XKopman). H3ydeHme Teopun KOHEYHBIX
aBTOMATOB M pa3paboTKa aAuarpaMMbl COCTOSIHUH Ut urpsl. OcBOeHHE
KOHCOJIBHOTO BBOAa-BhIBOMA (ncurses / ANSI escape-kombr). Peanmm3zarus
JOTIOTHUTENBHBIX (PYHKIHU 10 BBIOOPY (okpyrieHue decimal, pemenwe
CJIAY, Ttabmuma pekopmoB u 1Ap.). CpaBHUTENbHBIA aHANW3
MIPOM3BOAUTENHHOCTH U CIOKHOCTH anroputMoB (Big O, GeHumapkm).

10

Tema 2.2
Beeoenue

(361K noO

Python,

JavasScript,

Kotlin)

ajileopummol

evioopy  C,

Codepoicanue meopemudeckux 3aHAMull

1. ITonck BrIXOAA M3 MaOUpHUHTA

[IpencraBnenne nabupuHTa B BHAE Tpada (KIETKH — BEPIIUHBI,
mpoxoapl —  péOpa). ANTOPUTMBI TOWCKAa TYTH B  Tpade
(mepekyppentHsle): BFS (momck B mmpuny), crekoBelii DEFS
(urepatuBHnbIii), amroput™m Jlefikctpel (ecnmm ¢ Becamu). OTinume
PEKYPPEHTHOIO W  WTEPaTHBHOrO (HEPEKYpPPEHTHOI'0) MOAXOJIOB.
CriocoObl XpaHeHHus JIAOMPHHTA: MaTpULa CMEKHOCTH, CIIMCOK PEOEP,
¢aiin kapTel. O6paboTKa TYNMKOB U MHOXKECTBEHHBIX IyTeH

2. Iloctpoenne MapmipyTa Ha B3BeLIeHHOM Tpade (MOMCK KpaTdaliiero
ITyTH)

B3pemennsie rpadel: BepumHbI, pEOpa, Beca (paccTosHUE, Bpems,
CTOMMOCTB). AJITOPUTMBI IOMCKa KpaTdaiimero mytu: Jeiikcrpa, A* (A-
star), @noiima-Yopmenna (mis Bcex map BepumH). llpencraBnenue




rpada: MaTpuiia BECOB, CIIUCOK cMeKHOCTH. DopMaThl 3arpy3ku rpada
u3 (aiina (Matpuiia, cnucok pédep). BoccraHoBieHune mapimpyra o
MPEKaM.

Codepoicanue npakmuueckux 3aHsamuil

1. Iouck BrIxona u3 nabupuHTa

Peanuzamus 3arpy3ku kapTel JlabupuHTa U3 (Qaiia. Peanuzanus
HEPEKYpPPEHTHOr'0 anroputMa moucka Boixona (BFS wmu utepaTuBHBIIM
DFS). Iloctpoenue mapmipyTa OT cTapTa A0 BBIXOAa. Busyamm3zarus
nyTH (KOHCoNbHast uiau rpadudeckas). Unit-TecTHpOBaHHWE Ha Pa3HBIX
nabupuHTax

2. [MoctpoeHne MapuipyTa Ha B3BelleHHOM Tpade (MOMCK KpaTyaliiero
MTyTH)

Peanuzanus 3arpy3ku B3BemieHHoro rpada u3 (aiina. Peanuzanus
anropurMa JleiikeTpsl aiis nmoucka kpartdaiiero nytu. Iloctpoenue u
BBIBOJ MapuipyTa (TOCII€JOBATENbHOCTh BEPIIUH, OOINas AJHHA).
OOpaboTka cny4yaeB: HEIOCTIDKUMBIE BEpIIMHBI, MYCTOH rpad,
oTpulaTebHbIC Beca (ecau mpuMeHnMO). Unit-TecTupoBaHKe Ha Pa3HbBIX

rpadax

CPC

Uzyuenne npencrasienus rpadoB (MaTpuia CMeKHOCTH, CITUCOK PEOE,
(atinoseie dopmatel). Pazdop amropurmoB BFS um DFS (uteparuBHas
peanm3anysa, OTJIMYHE OT peKypcuBHOW). M3yuenme anroputma
Hefikectpel ®  ero  TpuUMEHUMOCTH  (OTpHIIAaTENhLHBIE  Beca,
MPOU3BOJUTENBLHOCTH). O3HAKOMIIEHHE C alropuTMoM A* (IBPUCTHKH,
orimmune ot Jleiikerpel). CpaBHeHHE anTOpUTMOB TOWMCKA IYTH TIO
BpeMeHH paboTel U maMaty (Big O). Peanmuzarms 3arpy3ku 1abupuHTa U
B3BeIlleHHOr0 rpada u3 pasHbix (opMaToB (aiinoB. Busyamuzarus
HaWJEHHOTO0 MyTH (KOHCOJbHAs OTPHCOBKA WJIM BBIBOJA MapIIpyTa).
Hamucanue unit-TecToB ISl TPAaHWUYHBIX CIy4aeB (HET MyTH, CTapT =
(UHUILL, OJJHA BEPIIHHA).

IIpomexxyTouHas
aTTecTalus

Dxzamen

Mooynv 3. ObvekmHO-0pUeHMUPOBAHHOE NPOSPAMMUPOBAHULE

40

Tema 3.1
Obwvexmuo-
OpUEHMUPOBAHHOE
npocpammuposanie
azvike C++)

(Ha

Cooepoicanue meopemudecKux 3aHAmMull

1. O6BeKTHO-OpHUEHTHPOBAaHHAS ONOIHOTEKa IS PabOTHl ¢ MaTpUIIAMHU
(meperpy3ka onepaTopoB, nmaTrepH «CBOHCTBOY)

OcnoBbl OOII: kaccel, KOHCTPYKTOPBI, T€CTPYKTOPHI, MHKATICYIISIIHS.
Ileperpy3ka omeparopoB (+, -, *, =, ==, += uHAekcauuu [| U ap.).
[TatTepH «CBOHCTBOY (property): TETTEPHI H CETTEPHI C IOTHKOW, JOCTYII
yepe3 CHHTAKCUC IOJIsl. YTpaBieHHe TMHAMUYECKOW NaMsThIO B Kilacce
(mpaBuno Tpéx/matn). MckmoueHns u o0paboTka omrmdoK

2. Peanmzamus xkoHTelHEpOB craHAapTHON Oubmmorekn C++ (list, map,
queue, set, stack, vector) + mom. array, multiset, matvector

[abaonsr kiaccoB (template) B C++. Uteparopsl (kaTeropuu,
peanuzanusa begin/end). CTpyKTypsl AaHHBIX: JOBYCBS3HBIH CIHCOK,
accolMaTHUBHBIE  MAacCHUBBI  (ZEpPEBBA/X3IIM),  CTEK,  OYepelb,
JTUHAMHYECKHI MacCHB. ANTOpUTMHUYECKast clIoxHOCTh oreparuii (O(1),
O(n), O(log n)). TlpaBwiao msATH AJIsi KOHTEHHEPOB. JIOMOIHUTEIBHO:
cuerynk (multiset), MaTeMaTH4eckuii BekTop (matvector)

3. Heckronnas urpa BrickGame (OOIl, obpaTtHasi COBMECTUMOCTD)
OOIT-apxurekrypa urpsl: kinaccel (Game, Model, View, Controller).
IMarrepp MVC (Model-View-Controller). OGpaTHasi cOBMECTUMOCTB:
MoJ/IepXKKa CTapoil Urpbl U craporo uHTEepdeiica + mobaBiIeHNE HOBOH
urpel 1 HoBoro mHTepdeiica. Heckromueii Ul (Qt, SFML, SDL wnmm
aHanorn). Pa3nenenue JIOruKu 1 0TOOpaKeHUs

4. Kapkacusiii 3D-BeroBep (3arpyska OBIJ-gaitnos, otoOpaskenue
moaeneit, OO-CTHIIb)
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®opmart aiinos OBJ (BepmmHEbL, TpaHu, TPyIIbL, MaTepuasl). [lapcuHr
TEKCTOBBIX (aiijioB (YTEHHE BEPIIMH M TOJUTOHOB). AQQHUHHBIE
npeoOpazoBanus B 3D: TOBOpPOT, MacmITaOMpOBaHUE, IEPEHOC.
Martpuusl npeobpazoBanuii (4x4, ogHOopoaHbIE KOOpAUHATHI). OCHOBEI
KOMITBIOTEpHOU TpaduKu: KapkacHass moxens (wireframe), mpoexuuu
(nepcrekTrBHAas/opTOrpadudecKas). I'paduueckue OuOIMOTEKH
(OpenGL, Qt OpenGL, unu yricToe OKHO).

Codepoicanue npakmu4eckux 3aHsamul

1. OObeKTHO-OpHEHTHPOBaHHAs OUOIMOTEKa sl pabOThl ¢ MaTpUIIAMU
(meperpy3ka orepaTopoB, nattepH «CBOHCTBO»)

Peamuzammus  wmacca watpunel ¢ OOIl-moaxomom. Ileperpyska
apu(METUYEeCKUX U JIOTHUECKHX OreparopoB. Peammzanus mnaTTepHa
«CBolicTBO» (HampuMmep, Ui JOCTyma K crpokam/crondiam). Unit-
TECTUPOBAHHE

2. Peanmuzarus KoHTelHepoB craHmapTHoi ombmunorekn C++ (list, map,
queue, set, stack, vector) + morm. array, multiset, matvector

Peanusamus ma0iioHHBIX Ki1accoB vector, list, stack, queue, set, map.
Peanusamus uTepaTopoB I KaXKIOrO KOHTEHepa. JOMmOJHUTENBHO:
array, multiset (cuérumk), matvector. Unit-tectupoBanue (CpaBHEHHE C
stanoHHo#u std::). I[lpoBepka yreuek mamsTi

3. deckronnas urpa BrickGame (OOII, obpaTHasi COBMECTUMOCTD)
Pa3paboTka 3aKOHUEHHOTO [ECKTOITHOTO TMpriiokeHuss Ha CH++.
Peanuzarms urpoBoii joruku (terpuc-naiik) B OO-ctmne. Peammzammst
JIECKTOITHOI'O TOJIb30BaTeILCKOro nHTepdeiica. ObecrneueHre 00paTHOM
copMecTuMocTH (crapas urpa + crapeid Ul; HoBas urpa + HoBwid UI).
[IpuMeHeHue aNropuTMOB U CTPYKTYp JaHHBIX. COXpaHeHHe PEKOPIOB.
4, Kapxkacueni 3D-BeioBep (3arpy3ka OBJ-daiinoB, otoOpakeHue
moxeneit, OO-CTHIIb)

Peanuszarus 3arpy3umka .obj daiinoB. Ilocrpoenue kapkacHoi 3D-
MOJeNM ~ Ha  JKpaHe.  Peanm3zamus  ynpaBieHuss  (TIOBOpOT,
MacImTaOupoBaHNe, IIEPEHOC MBINIBIO/KIaBuIamMu). Peammzamus B
00BEKTHO-OPUEHTHPOBAaHHOM CTIIIe. OTOOpa’keHHe C BO3MOXHOCTBIO
TEePEKIIFOYEHUS MPOSKIINI

15

CPC

Wzydenne npaBun Tpéx u matu B C++ (yrpaBieHue pecypcamu).

Pa3bop meperpy3ku omepatopoB (OWMHApHBIE, yHapHBIE, WHAEKCHBIE,
TIPUBEICHUS TUTIOB).

Wzydenne mabIoHOB KIIACCOB U UTEPATOPOB (KATETOPHH, PeaTn3aIus).
AHanu3 CI0XHOCTH OCHOBHBIX omneparuii konteiinepoB (Big O ms list,
vector, map, set).

N3yuenne marrepua MVC (Model-View-Controller) mast urp u
NPUIIOKEHUI.

Paz6op dhopmara daiinoB OBJ (cTpykTypa, MapCHHT BEPIIVH U TpaHei).
Wzyuenne martpun adduaHBIX mpeoOpa3oBanuii B 3D (omHOpOIHBIE
KOOPAHMHATHI).

OcBoenne ocHoB rpaduueckux Oubmmorexk (OpenGL / Qt) mns
orobpakenus 3D-moneneit
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Tema 4.1

Ipuxnaonoe
npocpamMmuposanue  (A3viK
no evibopy Python, CH#
Java, JavaScript, Go, Swift,
Kaotlin)

Cooepoicanue meopemudeckux 3aHamuil

1. UatencuB AP na s3wike C#

OcCHOBHBIE KOHCTPYKUMHM si3bika C#: TUOBl JAHHBIX, OMNEPATOPHI,
BETBJICHHSI, IUKITbI, MACCUBBI, CTPOKH, paboTa ¢ KOHCONbI0. OOBEKTHO-
OpUEHTHPOBaHHOEe TNporpammupoBanne B C#: kiaccel, OOBEKTHI,
HacJIeoBaHHeE, OITUMOPU3M, WHKATCYISIus, uHTEpECHI,
a0CTpaKTHBIC KJIACCHl, CTaTHYECKHE WICHBI. Pa3pab0oTka KOHCOJIBHBIX
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urp: 6ubnmoreka dotnet-curses, momaroBast JIOTHKa, TeHEpaLus KapThl,
o0paboTka BBona, oTpucoBka (Ha nmpumepe Rogue-like).

Beb6-paspaborka Ha ASP.NET Core: mapumpyTtusanus, KOHTPOJUIEPHL,
npeacrasienus (Razor), mopenu, oopadorka HTTP-3anpocos.

Pabora ¢ 6asamu gannbix: SQL, Entity Framework Core (murparum,
LINQ, cBszu tabmuir), CRUD-onepariyu.

AyTreHTHUKAIMS ¥ aBTOpU3alus: cookie-ayreHTuuKanus, poinu, JWT
(cTpykTypa, reHepauus, Baauaanuys), sammra API.

2. BrickGame v3.0 na C#

Apxutekrypa Web/Mobile npunoxennii na C# (Blazor, ASP.NET Core
APl, MAUI, Xamarin — mo BbiOOpy). OOpaTHasi COBMECTUMOCTh
NPOTrpaMMHBIX KOMIIOHEHTOB: TMOJIEPKKA CTapod BEPCHU WUIPHl U
craporo wuHTepdeiica mnpu JH00aBICHHMM HOBOW WIPhl U HOBOTO
untepdeiica. Ilarrepp MVC st urp ¢ rpaduueckum uHTEpdericom.
Bzaumogeiicteue wimeHta u cepepa (API, SignalR). Coxpanenue
PEKOpJIOB U TIporpecca (JIOKaTbHOE XPaHWIHIIE MIH 0a3a TaHHBIX ).

3. UnTencuB AP Ha s3pike Java

OcCHOBHBIE KOHCTPYKIIMW sI3bIKa Java: THIBI JaHHBIX, ONEPaTOpEI,
BETBIICHUS, IUKJIBI, MACCHUBBI, CTPOKH, padora ¢ koHcosbio. OOII B Java:
KJIacChl, OOBEKTHI, HACJEIOBaHUE, MOJUMOP(PHU3M, WHKAICYISIUS,
nHTepeichl, a0CTpaKkTHhIe Kiacchl. I[IpuMeHeHHWe MpoIeNypHOro U
MyJIbTUNIAPAUTMAIIBHOTO Mofxona. Hamncanne xoma ¢ coOmroieHneM
(GyHKIMOHANBHOW TapajurMel  (JaMOna-BoipakeHust, Stream  API).
Pa3pabotka KoHCONBHBIX wrp: Oubmmoreka JCurses st Java,
TIOIIaroBas JIOTHKa, TeHepanus KapThl, 00paboTKa BBOAA, OTPHCOBKA (Ha
npumepe Rogue-like). Beb-paspaborka Ha Spring: Spring Boot,
KOHTPOJIIEPHI (RestController), MapIIpyTH3aITNs, BHEIPCHHC
3aBucumocterl (IoC/DI). Pabora ¢ 6azamu manHbIx: Spring Data JPA,
Hibernate, murpanuu, CRUD-omepanuu, CBA3M MEXKIY TaOIUI[AM.
Aytertudukanms U aBTopu3aius B Spring Security. JWT-aBropu3artus:
CTPYKTYpa TOKEHa, TeHepaIus, BaJuaalus, HacTporka Spring Security
st paborel ¢ JWT. PacmmpeHne BO3MOXHOCTEH BeO-TIPHITOKECHUH
(CORS, xammpopanme, o0paboTka ommnOoK). Pa3paborka MOOMIIEHBIX
npmiokeHnii Ha Android: apxutektypa (Activity, Fragment), cereBsie
3ampocel (Retrofit), padora ¢ JSON. Co3ganne Android-ximmeHta ajis
cepBepa. [{odasnenne JWT-aBTopusanuy B MOOMIIEHOE TIPHUIIOKEHHEC.

4. BrickGame v3.0 na Java

Apxutektypa Web/Mobile mpunoxennit Ha Java (Spring Boot mms
Ookenma, Android mms moOmimeHOro KiMeHTa, Web-uHTepdeiic 1o
BbIOOpY). OOpaTHas COBMECTHMOCTh IIPOTPAaMMHBIX KOMITOHEHTOB:
monfepKKa CTapoil BEpCHM WIPHl W craporo uHTepdeiica mpu
no0aBJIeHNH HOBOM UTphl 1 HOBOro nHTepdetica. [larrepy MVC mnst urp
¢ TpadmueckuMm uHTepdeiicom. BzanMoneiicTBue KimeHTa M cepBepa
(REST API, WebSocket npu mHeodxoaumoctn). CoxpaHeHHE PEKOPIOB U
nporpecca (6a3a JaHHBIX, JIOKQJTbHOE XPaHWINIIIE HA KITUECHTE).

5. NarencuB AP Ha s13p1ke JavaScript

OcHoBHI s13b1Ka JavaScript: THITBI JaHHBIX, IepeMeHHbIe (var, let, const),
OIepaTopbl, BETBIICHNUS, IIUKJIbI, (DYHKIIMH, MAaCCUBBI, OOBEKTHI, paboTa ¢
koHconblo. [lpumenenune OIl/mporenypHoro/mMyisTHIIApa AT MATBHOTO
monxoda B JavaScript: mpororurHOe HaciemoBaHue, kiaccel (ESO),
UHKancymsinusi, noauMmop¢usMm. Hammcanuwe koma ¢ coOmroeHHEM
¢yHKUMOHANBHOW  mapazurMbl  (QYHKOMHM — BBICIIErO  IMOpsAKa,
3aMbIKaHUs, YUCTOTa PYHKIMIA, IMMyTabenbsHOCTh, map, filter, reduce).
Pa3zpaborka koHconbHBIX Hrp: Oubmuoreka blessed mmst JavaScript
(NCurses-nogoOHast), momaroBasi JOrMKa, reHepanus KapTel, 00padoTka
BBOJa, oTpucoBka (Ha mpumepe Rogue-like) B cpeme Node.js. Be6-
paszpaborka Ha Node.js m Nest.js: apxutekrypa Nest.js (Momynn,




KOHTPOJUIEPHI, IMPOBAiIEphl, CEPBUCHI), MapIIPyTU3aLUs, BHEIAPEHHE
3aBucumocter, Middleware, oOpaborka HTTP-3ampocoB. Co3nmanue
KIMEHTCKOTO TMPHJIOXKEHUS Ha Vuejs: KOMIIOHEHTHBIH IOAXO[,
peaKTUBHOCTH, MapuipyTu3auus (Vue Router), ynpaBieHue cCOCTOSSHHEM
(Pinia/Vuex), B3aumoneiictBue c¢ cepBepom uepe3 HTTP-kmuent
(Axios). ba3el TaHHBIX M aBTOpU3AlMA: MOJKIIOUEHHE 0a3bl JaHHBIX K
Nest.js (TypeORM/Prisma), pabora ¢ CyIIHOCTAMH M OTHOIICHHUSIMH,
CRUD. Ayrentuduxamms u aBropuszarnus (JWT, Passport.js, guards),
XEIMpoBaHUE Tmaponiel. PacumpeHre BO3MOXKHOCTEH CEPBEPHOIO
npwiokenuss Ha Nest.js: o0paborka omuOok, Bamuaamnus (class-
validator), CORS, WebSockets (mpy HEOOXOIUMOCTH), JOKYMEHTAIIHS
API (Swagger), TectupoBanue (Jest).

6. BrickGame v3.0 na JavaScript

Apxutektypa Web/Mobile npunoxenunit na JavaScript (0skenn Ha
Node.js/Nest.js, dponrenn ua Vue.js/React/Angular waxm MOOGHIBHBINR
wimeHT Ha React  Native/lonic). OO6patHass COBMECTHMOCTh
IIPOrPAMMHBIX KOMIIOHEHTOB: TIIOAJIEP)KKA CTApOM BEPCUM WIPHl U
craporo wuHTepdeiica mnpu JH00aBJICHHMM HOBOW WIPhl U HOBOTO
unrepdeiica. [Matrepa MVC s urp ¢ rpadudeckuM uaTepdericom (Ha
kiauente). Bzaumoneiicteue kiauenTa u cepepa (REST API, WebSocket
IUTA peasIbHOTO BpeMeHH Ipu HeoOxoammoctn). CoxpaHEeHHE PeKOpIoB
u mporpecca (6aza JaHHBIX Ha cepBepe, JIOKaJbHOE XPaHWIHIIEC Ha
kinuenre: localStorage/IndexedDB).

7. Nutencus AP Ha si3bike Kotlin

OcuoBel  s3pika Kotlin:  Tumsl  maHHBIX, mepemennsie (val, var),
OIEePaTOPbI, BETBJICHUSI, IUKIIbI, MACCHBBI, KOJJIEKIIUH, CTPOKH, paboTa ¢
KOHCOJTBIO (readLine, print). [Ipumenenmne
OOIT/nporenypHoro/MyibTunapagdrmaibHoro  moaxoma B Kotlin:
KJIacchl, OOBEKTHI, HACJICAOBAHUE, MOTUMOPMOU3M, WHKAICYISIIHS,
unTepdeiicel, adcTpakTHBIC Kiacchl, data-Kiaaccel, object-mekiapaiu,
sealed-kmaccel. Hammcanwe koma ¢ coOumioneHneM (DyHKIIMOHATBHON
mapagurMel (JIMOIa-BeIpakeHUs], (PYHKIIUN BBICIIErO MOpSIKa, SCope-
¢dbyaxmun (let, apply, with, run, also), pabora ¢ xomrekuusamu (map,
filter, reduce, fold)). Pa3paGoTka KOHCOJBHBIX HIP: HCITOJIb30BaHHE
cinterop g B3amMmonehcTBUs ¢ OmbOmmorekoir NCurses Ha C.
ITonraroBas joruKka, TeHepaIys KapThl, 00padoTKa BBO/A, OTPHUCOBKA (Ha
mpumepe Rogue-like). Beb-paspaborka Ha Ktor: apxmrexrypa Ktor
(Momymu, wMapmpyTu3amus, IIaruHel), obpaborka HTTP-3ampocos,
Content Negotiation, Status Pages, CORS. Pabora c 6azamMu AaHHBIX:
nonkmouenue b/] x Ktor (Exposed — DSL/ORM, nnmu JDBC), pabora ¢
cyrHocTsmu, murpanuu (Flyway), CRUD-onepanuu. AyreHTnduxanus
n aBropusanusa B Ktor: mexanusMmel (Session, JWT, Basic), pabora c
mapoisimu - (xommpoBanue). JWT-aBropuzamusi: CTpyKTypa TOKEHa,
reHepauus, Bajmuaauus, HacTpoilka JWT-mmarmna B Ktor, 3ammura
MapuipyToB. Pa3zpaborka MOOWIBHBIX TpmioXkeHwid Ha Android:
apxurektypa (Activity, Fragment, ViewModel, LiveData/StateFlow),
ceresrle 3anpockl (Retrofit + Moshi/Gson), padora ¢ JSON, KopyTHHBI
(Coroutines) mms acuaxpoHHOCcTH. Co3maHume Android-knmueHTa IS
cepeepa Ha Ktor. J[lob6aBnenne JWT-aBropusamuu B Android-
MpUJIOKEHHE (XpaHEHHWE TOKEHA, aBTOMATHYECKas TMOJCTAHOBKA B
3aroJIoBKH).

8. BrickGame v3.0 na Kotlin

Apxurexktypa Web/Mobile npunoxenunit Ha Kotlin (O3xenn na Ktor,
MOOWIBHBIH KiIMeHT Ha Android, Web-untepdelic nmo Beibopy —
Hanpumep, Ha React/Vue ¢ API na Ktor). OOpaTHasi coBMECTHUMOCTh
MPOrpaMMHBIX KOMIIOHEHTOB: IIOAJIEP)KKAa CTapoil BEPCUU HUIPHI U
craporo wuHTepdeiica npu J00aBICHUM HOBOH WIPHl M HOBOTO




untepdeiica. Ilarrepp MVC/MVVM  nans wurp ¢ Tpaduyeckum
unTepdeiicom. BzaumopeiictBue kinmenta u cepepa (REST APIL
WebSocket npu Heobxoaumoctr). CoxpaHeHHe peKOpAOB M mporpecca
(baza maHHBIX Ha cepBepe, JOKAalIbHOE XpaHWIMINE Ha KIHEHTe —
SharedPreferences/Room).

9. NurencuB AP Ha si3pike Python

OcHoBbl si3pika Python: Tuner mannbix (int, float, str, bool, None),
nepemMenHblie, onepatopsl, BerBieHus (if-elif-else), nuxer (for, while),
CIIUCKH, KOPTEXH, CJIOBapH, MHOXKECTBa, CTpokH, ¢yHkiuu (def, lambda,
apryMeHThI, BO3BpalllaeMble 3HAYEHHUs), paboTa C KOHCOIBIO (input,
print). Ilpumenenne OOIl/mpouenypHOro/MyIbTUTIAPAAUT MATIHLHOTO
noaxona B Python: kmaccel, 0OBEKTHI, HACICIOBAHUE, MOIUMOPQHU3M,
WHKAICYSAMs (CorNalieHus] O TMPUBATHOCTH), MarH4ecKHe METOJIbI
(_init , _str , _repr_, __eq __ ®W Jp.), JECKOPATOPHI
(@staticmethod, @classmethod, @property). Hamucanue koma ¢
coOmoaeHneM (QYHKIMOHANBHON mapaaurMel (QYHKIUH BBICIIETO
nopsifika, 3aMbIKaHus, jJekopatopsl, map, filter, reduce, lambda, list
comprehensions). Pa3paboTka KOHCOJBHBIX WIp: OHONHMOTEKa curses
(BctpoenHast B Python), ympaBieHne 3KpaHOM, LBETOM, KJIaBHATYPOH
(non-blocking input), moraroBas Joruka, reHepanus KapTbl, OTPUCOBKA,
urpoBoii 1ukin (Ha npumepe Rogue-like). BeG-paspaborka na Flask:
ocHoBel Flask (mapmpyru3zaiws, npencTaBieHus, Ia0ioHsl Jinja2,
3ampockl W OTBeThl, ceccun), obpaborka GET/POST, dopmbel un
Bamumanuss (WTForms mpu meoOxommmocTH), pabora ¢ JSON (API).
Pabora ¢ Gazamn mammbpix: moakmioueHue bJ[ x Flask (SQLAlchemy
ORM, Flask-SQLAlchemy, murparim Alembic), MOIENH, CBA3N MEKIY
tabmumamu, CRUD-onepamwu. AyTeHTHGHKANMS W aBTOpU3AHUsI B
Flask:  Flask-Login,  xsmmpoBanume  maponeii  (bcrypt — wmim
werkzeug.security), ympaBiCHHE IIONB30BaTEIIIMA H poiissmu. JWT-
apTopuzanuda: cTpykrypa JWT-TokeHa, reHepauusi WU BaJIMJalMA,
Hactpoiika JWT B Flask (Flask-JWT-Extended), 3amura mapmpyTos
(mexoparop (@jwt _required), pabora c refresh-rokenamu, xpaHeHue
TOKEHOB Ha KJIMEHTE. Pacmmmpenne BO3MOKHOCTEH BeO-TIPIIIOKCHUH HA
Flask: CORS (Flask-CORS), o6paborka ommbok (error handlers),
xommpoBanue (Flask-Caching), donoBas obpaborka 3amau (Celery +
Redis), TectupoBanme (pytest), mokymenrtamusi APl  (Flask-
Swagger/Flask-RESTX).

10. BrickGame v3.0 ma Python

Apxutektypa Web/Mobile mnpunoxenuit wa Python (6skenn na
Flask/Django, dponrtenn Ha HTML/CSS/JS nnn MOOMIBbHBIN KIMEHT Ha
Kivy/Beeware/Flet).  OOpatHas  COBMECTHMOCTh  MPOTPAMMHBIX
KOMIIOHEHTOB: MOAJIEP)KKa CTAPO BEPCHU UTPHI M CTApOro UHTepdeiica
mpu 100aBIIeHMH HOBOW WTPHI U HOBoro mHTepdeiica. Ilarrepy MVC
IUIsL TP ¢ rpaduueckuM nHTepdeiicoM (Ha KIMEHTe WM Ha cepBepe ¢
Web-unrepdeiicom). Bzaumozeiicteue kianenta u cepsepa (REST API,
WebSocket — Flask-SocketlO mpu nHeobxommmoctn). CoxpaHeHHe
pekopioB M mporpecca (0aza JIJaHHBIX Ha cepBepe, JIOKaJIbHOE
xpaHwimie Ha kiuente: localStorage/IndexedDB anms Web, SQLite s
MOOHMJIEHOT'O KITHEHTA).

11. NUarencuB AP na s3pike Swift

OcHoBbl s3pika  Swift: tumer ganeerx (Int, Double, String, Bool),
nepemMeHHsbIe (var) 1 KoHcTaHTHI (let), onepaTtopsl, Bersienus (if, guard,
switch), mukisl (for-in, while, repeat-while), maccussl (Array), coBapu
(Dictionary), muoxectBa (Set), CTPOKM M HMX METOJBI, OIIHOHAJBI
(Optional, unwrapping: if let, guard let, forced unwrap, nil-coalescing),
¢byHkuMu (mapameTphl, BO3BpallaeMble 3HAYCHHUs, inout, 3aMBIKAHHS).
[Tpumenenue OOIl/npoueaypHoro/MyabTHIIAPaTUTMATBHOTO MTOAX0A B




Swift: xmaccet (Class) u crpyktypbl (Struct), HaciemoBaHHE,
nonumopdusM, uHKancyimsums (private, fileprivate, internal, public,
open),  mporokonsl  (Protocols),  pacmmpenuss  (Extensions),
BBIUMCIIsIeMble CBOiicTBa (computed properties), HaOMOAATENN CBONUCTB
(willSet, didSet). Hanucanue koma ¢ coOmronenneM (yHKIMOHATBHON
napamurmbl  (GyHKIMH Bbiciero mopsiika — map, filter, reduce,
compactMap, flatMap; 3ambikaHus, (YHKIMOHAJIbLHBIC LECIOYKH,
Hen3MeHsieMocTh  (immutability)). Pa3spa®oTka KOHCOJBHBIX —UTp:
oubmmoreka Curses mist Swift (00&ptka Hag NCurses), ymnpasieHue
9KpaHOM, [IBETOM, KJIaBHATypOii, MOIIAroBasl JOTUKa, TeHepalys KapThl,
OTPHUCOBKa, UrpoBoi 1K (Ha mpumepe Rogue-like). Beb-pa3paborka
Ha Vapor: apxutekrypa Vapor (Application, Routes, Controllers,
Middleware), MapIIpyTU3AIHS, 00paboTka HTTP-3anpocos
(Request/Response), Content API  (JSON), maGmonst Leaf,
acuaxponHocts (EventLoopFuture, async/await B COBpeMEHHBIX
Bepcusix). Pabora ¢ 6azamu mannbix: noaximodenue b1 k Vapor (Fluent
ORM), monenu (Model), murpanun (Migrations), OTHOIICHUS MEXIY
MOJICIISIMH (parent, children, siblings), CRUD-omneparuu.
Ayrentudukaiys u apropu3anus B Vapor: 6a3oBsie Mexanu3Mbl (Basic,
Bearer), xommpoBanme mapoieid (Berypt), 3ammra MapmpyToB
(Middleware), pabGora ¢ mnonp3oBatermsiMu. JWT-aBropusanms:
crpykrypa JWT-tokena, mommuce (HMAC, RSA), renepamus u
Banuaanus JWT B Vapor (JWTKit), HacTpoiika ayTeHTU(DUKAIIMN Yepe3
Bearer-token, 3amura MapmpyrtoB, refresh-tokensl. PazpaGorka
MOOMIBHBIX mpuitokeHui Ha 10S: apxutekrypa (UIKit mm SwiftUI),
ViewController / View, ceressie 3ampocsl (URLSession, Alamofire),
padora ¢ JSON (Codable), acuuxponnoctb (GCD, async/await,
Combine). Co3znanue i0S-kaueHTa a1 cepBepa Ha Vapor. JloOaBieHue
JWT-apropuzanuu B i0S-npunoxenue (xpaHenue TokeHa B Keychain
wm  UserDefaults, aBTomMaTruueckass IIOJCTAaHOBKA B 3arojOBKH
3ampocoB, o0padorka 401 omuooK).

12. BrickGame v3.0 na Swift

Apxutekrypa Web/Mobile npunoxennii Ha Swift (6sxenn na Vapor,
mobomneHei  Kiment Ha 10S  (UIKit/SwiftUl), Web-unrtepdeiic 1o
BbIOOpY — Leaf wiau oraenbhbiii hponTenx). OOpaTHass COBMECTUMOCTh
MPOrpaMMHBIX KOMIIOHEHTOB: TOJAEPKKa CTapod BEpCHH WIPHl U
craporo wuHTepdelica mpH HOOABICHHWH HOBOH WIPBI M HOBOTO
natepdeiica. I[larrepp MVC/MVVM  mns urp c¢ rpadudeckum
naTepdeiicom (Ha i0S). B3aumoneiicteue ximeHTa u cepepa (REST
API, WebSocket mpu wneobxomumoctn — Vapor WebSocket).
CoxpaHeHHne peKopIoB M mporpecca (0a3a JaHHBIX Ha cepBepe depes
Fluent, nokansHoe xpanunuiie Ha knuente — UserDefaults / CoreData /
Keychain).

13. UnTencus AP Ha s3bike Go

OcHoBsl s3p1ka Go: Tunsl nanubix (int, float64, string, bool, byte, rune),
repeMeHHbIe (var, =), KOHCTaHTBI, orepaTopsl, BerBieHus (if, switch),
nukiel (for — eMWHCTBEHHBIN IWKI), MacCUBHI, cpe3bl (slices), map,
CTpOKM W pabora c HuMH (maker strings, strconv), QyHKIUK
(MHO)KECTBEHHOE ~ BO3BpallleHHE, MMCHOBaHHBIE  BO3BpallaeMble
3HaueHus, QYHKIUH KaK 3Ha4YeHus1), pabora ¢ koHcomnbto (fmt, bufio).
[Ipumenenue OOII/npouenypHoro/MyabTHIIAPAUTMATBHOTO MTOAX0a B

Go: B GO HeT KIacCHYEeCKHUX KIACCOB — BMECTO 3TOr0 CTPYKTYPHI
(struct) m wmeromet (func c receiver), wuHTepdelicel (interface),
KOMITO3UIIMSI ~ BMECTO  HACIICMOBAHUS,  MHKANCYIAUS  4epe3

AKCIOPTUpPYEMEBIE (3arjaBHas OyKBa) W HEIKCHOPTUPYEMBIE (CTPOYHAS
OykBa) wupeHTudukaropel. Hammcanme koma ¢ coOdrofeHUEM
(yHKIMOHANBHON  mapaaurMbl  ((DYHKIIMM ~ BBICHIETO  MOpsJKa,




3aMBIKaHMs, repenada (pyHKIUI Kak apryMeHTOB, paboTa co cpe3aMu
0e3 mobounbix d¢pdexToB, wuamomatuuHsli Go).  PaspaGorka
KOHCOJIBHBIX ~ Wrp: Oubmuoreka curses Jjiusi  Go  (Hampumep,
go.etcd.io/bbolt anst xpaHeHUs: TaHHBIX WK OpsMast pabdora yepes CGO
¢ NCurses), ynpaBieHHEe SKpPaHOM, L[BETOM, KJIABHUATYpPOMi, MOIIAroBas
JIOTHKA, TeHepalus KapThl, OTPHUCOBKA, WUTPOBOH WHMKI (Ha TpHMepe
Rogue-like). Hcrnonp3oBanme cgo st B3aummopmeiictBust ¢ C-
oubnuorekamu.  Beb-paspabotka Ha GO ¢ HUCHOJIB30BAHHEM
craHgapTHOH Onbnmnorexu net/http u ¢ppeiimBopkoB (Hampumep, chi, gin,
echo): mapmpyruzanus, oopadorunku (handlers), middleware, pabota c
JSON (encoding/json), ma6aons! (html/template), 06padoTka 3ampocoB
u orBeroB, KoHTeKCT (context.Context). Pabora ¢ 0a3aMu JaHHBIX:
noairoueHue bl k Go-npunoxenuro (database/sql, npaiiBepsr yis
PostgreSQL/MySQL/SQL.ite), ORM-mtiomobusie 6ubOaHOTEKH (gorm,
sqlx), murparmu (golang-migrate), CRUD-onepanuu. AyrenTuduranms
U aBTOpHU3alUs: XdIMpoBanue napone (berypt), yrpaBieHHe CECCHIMHU
wi JWT, middleware ans npoBepku aBropuzanun. JWT-aBropusanms:
ctpykrypa JWT-tokena, renepamus u Bamumaima JWT B Go
(oubnmorexa golang-jwt/jwt), Hactpoiika middleware s MpoBepKU
Bearer-rokeHoB, 3amuTa MapiipytoB, pabora ¢ refresh-TokeHamu.
Pacmmpenue BosmoxkHocTel BeO-puiiokenuii Ha Go: CORS (rs/cors),
obpaborka omubok, Graceful shutdown, dboHoBbie 3amaun (goroutines,
channels), kamupoBanue (go-cache, ristretto), METpUKH U JIOTUPOBAHHE,
TecTHpoBaHKe (MaKer testing).

14. BrickGame v3.0 na Go

Apxutektypa Web/Mobile mnpunoxenuit wa GO (OokeH; Ha
net/http/gin/echo, ¢pporrenn va HTML/CSS/JS mimm MOOUIBHBIN KITHEHT
ma Flutter/React Native ¢ APl ma Go0). OGpaTtHast COBMECTHMOCTD
MPOrPaMMHBIX KOMIIOHEHTOB: TIOJJIEPKKA CTapoil BEPCHU HWIPHI H
craporo wuHTepdelica mpu HOOABICHWH HOBOH WIPHI M HOBOTO
uaTepdeiica. [Tarrepar MVC ais urp ¢ rpadudeckuM uHTEpdEiicom (Ha
KINEHTEe WM Ha cepBepe ¢ Web-uatepdeiicom). BzammopeicTeue
xmenta wu cepBepa (REST API, WebSocket — Oubmmoreka
gorilla/websocket mpm nHeobxomumoct). CoxpaHeHHE PEKOPIOB U
mporpecca (0a3a JaHHBIX Ha cepBepe, JIOKAIBHOE XpaHWIHUINE Ha
kimuenre: localStorage/IndexedDB mis Web, SQLite mist mobuimsHOTO
KJINEHTA).

Cooepoicanue npakmuiecKux 3aHAmui

1. NurencuB AP Ha s3pike C#

Hammcanne koHcompHBIX mnpuioxkeHnid Ha C# C HWCHOIB30BAHHEM
OCHOBHBIX KOHCTpYKUMH s3pika. (Co3gaHue uepapxuil  KJIaccos,
peammzanus  wHTepdeHcoB, TNpUMEHeHHWe momuMopdusMa,  unit-
tectupoBanue. Pa3paborka koHcompHOW Rogue-like wrpsr ¢ dotnet-
curses (kapra, ymnpasieHue, OazoBble MexaHuku). Coszmanue BeO-
npunoxenus Ha ASP.NET Core MVC (ctpanutipl, popMsbl, BaIuaarus).
[Monkmouenne 0Oa3el  maHHBIX dYepe3 Entity Framework Core,
BoinnonnHeHne CRUD-onepauuii. Peanuzanus perucrpauuu, BXOJa,
pasrpaHndeHus foctyna mno possiMm. Hactpoiika JWT-ayrenTudukanny,
s3ammra API-3HAOMHTOB.

2. AP2 — BrickGame v3.0 na C#

Peanmzamus wurpoBort sorukm BrickGame (terpuc-maiixk) Ha CH#.
Paspabotka nomnb3oBatenbckoro narepgeiica ans Web wim Mobile (o
BbIOOPY). ObecnieueHne OOpaTHOW COBMECTHMOCTH: cCTapas HUIpa co
crapeiM uHTepdelicomM, HOBas urpa ¢ HOBBIM HHTep(eiicom.
[IpumeneHnue anropuTMOB M CTPYKTYP AAHHBIX IJISI UTPOBOM JIOTHKH.
CoxpaHeHHe pEeKOpAOB U Iporpecca Urpoka. TecTUpoBaHHE U OTIaJKa
MPHUIIOKEHUSL.
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3. UnTencuB AP Ha s3bike Java

Hanmcanne KOHCOMBHBIX MNPHUJIOKEHHH Ha Java ¢ HCHONBb30BaHHEM
OCHOBHBIX KOHCTPYKUHMH s3bika. Co3maHue HepapXuidl  KIIAccoB,
peanu3anys uHTepdeiicos, MpUMEHEHUE (YHKIIMOHAIBHBIX
Bo3MOxkHOCTeH (JiaMOab1, Stream API). Pa3zpaborka koHconmbHON Rogue-
like wurpet ¢ JCurses (kapTa, ympaBiieHHE, ©0a30BbIE MEXaHHKH).
Coznanue BeO-npunnokenus Ha Spring Boot (REST API, kontposepsl,
cepBHCHI, peno3utopun). llogkiroueHune 0a3pl JaHHBIX yepe3 Spring
Data JPA, Bemmonnenne CRUD-onepaunii. Peanmzanus peructpanu,
BXOJla, pasrpaHudeHus nocrtymna (Spring Security). Hacrtpoiika JWT-
ayrenTudukanuu, 3ammra API-samnounToB. Co3manue Android-
NpUIOKEHHsT KaK KIMeHTa Juisi cepBepa (CETeBble  3aIlpochl,
oroOpaxxenue naHHbixX). JobaBienue JWT-aBropuzanmu B Android-
NPUJIOKEHHE.

4. BrickGame v3.0 Ha Java

Peanuzanus wurpoBoii Jsioruku BrickGame (terpuc-naiik) Ha Java.
Paspabotka nosb3oBarenbckoro uatepderica g Web win Mobile (o
BeIOOpY: Spring Boot + Thymeleaf / Android-mpunoxkenune / BeO-
¢pourenn Ha JS + Spring API). OGecrnieuenne oOpaTHOM
COBMECTUMOCTH: CTapasi Urpa co CTapblM HHTep(delicoM, HOBasi urpa c
HOBBIM HHTep(eiicoMm. [IpuMeHeHne airopuTMOB M CTPYKTYP AAaHHBIX
st urpoBoit noruku. CoxpaHeHUE PEKOpPAOB M MpOrpecca Hrpoka.
TeCTHpOBaHHe " OTJIaAKa IPHUIIOXKCHUA.

5. Natencus AP Ha s3bike JavaScript

Hamucanne xoHconbHbIX ckpuntoB Ha JavaScript (Nodejs) ¢
WCTOJb30BAaHMEM OCHOBHBIX KOHCTPYKIHH s3bika. Co3maHue wepapxuit
KJIaCCOB (v 00BEKTHBIX MIPOTOTHUIIOB), MIPUMEHECHHE
(hYHKITMOHAIBHOIO moaxoAa (JIAIMOIbI, 3aMbIKAHHS, YUCThIC (D)YHKIIHH).
Paspaborka koHcombHOM Rogue-like wurpsr ¢ Ombmmorekoii blessed
(kapTa, ympaBicHHE IEepCOHa)keM, 0a30BBIC HTPOBHIC MEXaHHWKH) Ha
Node.js. Co3manne cepBepHoro mpminoxeHusi Ha Nest.js (REST API,
KOHTPOJUIEPHI, CepPBHCHI, MOIyH). [lomkmrodeHre 0a3bl JaHHBIX Uyepe3
TypeORM/Prisma, Bemomneane CRUD-onepamuit.  Peanmzarms
perucrpanuu, Bxoma, pasrpanmuenus pocryma (JWT + Passport).
Co3ganrie KIMEHTCKOTO MPHJIOKEHHS Ha VUe.js ¢ MapuipyTH3alued u
yIIpaBIEHUEM COCTOSIHUEM, MoAKITtoueHne K ceppepHomy API (Axios).
HobaBnenne JWT-aBropmzammn Ha KIHMEHTE (XpaHCHHE TOKEHa,
aBTOMAaTHYeCKasl MOJCTAHOBKA B 3arojioBKH). PacimupeHne cepBepHOro
MPWIOKEHUS: Banumanus, obOpaborka ommbok, CORS, Swagger-
JOKyMEHTAIIHS.

6. BrickGame v3.0 na JavaScript

Peanmsarms urpoBoit noruku BrickGame (terpuc-naiik) mHa JavaScript
(Node.js mns Ookenma winm umcteiid JS gmst xnmenta). PaspaGorka
0JIb30BaTeNbCKOr0 nHTEpdeiica 1t Web (Vue.js) nnun Mobile (React
Native/lonic) — mo BbiGopy. OGecrieueHne 0OpaTHONH COBMECTHMOCTH:
cTapasi urpa co CTapbiIM HHTepdelicoM, HOBas UIrpa C HOBBIM
unTepdericom. I[lpuMeHeHUE aNTOPUTMOB M CTPYKTYP JAaHHBIX JUIS
urpoBoii  joruku. CoxpaHeHHE pPEKOpJOB MW Tporpecca Urpoka
(cepBepnast Bl + kiauenTckoe XxpaHuiuine). TeCTUPOBaHHE M OTIaIKa
MPHUIIOKECHHUSL.

7. NaTencu AP Ha s3bike Kotlin

Hanmcanune xonconmpHbIX npuioxeHuidl Ha Kotlin ¢ ucnonszoBannem
OCHOBHBIX KOHCTPYKUHMH s3bika. Co3maHue uepapxuid Kiaccos,
npuMeHeHne (YHKLIMOHAIBHBIX BO3MOXKHOCTEH (JIsIMOABI, scope-
¢byHkimu, padora ¢ kowiekuusmu). Pazpadorka koHconbHOH Rogue-like
urpel ¢ ucnosnb3oBanueM NCurses yepes cinterop (kapra, ymnpaslieHHE
nepcoHaxkeM, 0a3oBeie Mexanuku). Co3nanue BeO-npuioxennus Ha Ktor




(REST API, mapupytsl, mnarussl). [lonknrouenne 6a3bl JaHHBIX Yepes
Exposed, Bemonnenne CRUD-onepanwmii. Peanmuzamms perucrpanumy,
Bxoza, pasrpanuuenus nocryna (JWT-mmarun Ktor). Hactpoiika JWT-
ayTeHTU(UKAIMH, 3auTa MapmpyToB. Coznanue Android-npuiioxenus
kak kimumeHta ansa  cepepa (Retrofit, kopyrunsl, ViewModel,
oroOpaxkenue naHHbix). obaBienue JWT-aBropuzaumu B Android-
NPUJIOKEHHE (XpaHEHUE TOKEHA, TIEPEXBATYUKH 3aIIPOCOB).

8. BrickGame v3.0 na Kotlin

Peanuzanus urposoit noruku BrickGame (terpuc-naiik) va Kotlin (Ktor
s O0dkenna wam umcthid Kotlin/Android mns knmuenta). Paspaborka
nonb3oBaTenbckoro uHTepdeiica mis Web (Ktor + HTML/JS) win
Mobile (Android) — mo BeiOOpy. OOecnedeHre 0OpaTHOM
COBMECTUMOCTH: CTapasi Urpa co crapbiM uHTepdeiicom, HOBasi urpa c
HOBBIM HHTepdeiicoMm. [IpuMeHeHre alropuTMOB U CTPYKTYpP JaHHBIX
Ui urpoBori jorukd. CoxpaHEHHWE PEKOPIOB M Iporpecca Urpoka
(cepBepnas bJl + ximeHnTckoe xpaHuiuiie). TecTupoBaHUE W OTJIAJKa
NPUJIOKEHHS.

9. NurencuB AP Ha si3pike Python

Hanwmcanne KoHCONBHBIX CcKpunToB Ha Python ¢ wucnonbp3oBaHueM
OCHOBHBIX KOHCTPYKIMH si3pika. Co3naHue uepapXuid  KIIAccoB,
peanu3aiys Marm4ecKuX METOJIOB, TMpUMEHEeHHe (YHKIMOHAIBHOTO
nonxofaa  (map/filter/lambda/list ~ comprehensions,  JaekOpaTopbI).
Pa3zpaborka koncompHOW Rogue-like wurper ¢ OuOIMOTEKOH curses
(kapTa, ympaBJCHHE IEPCOHAXKEM, Oa30BBIE WIPOBBIC MEXAHHKH).
Coznmanne BeO-npunokenust Ha Flask (REST API wiam momHOUEHHOE
BeO-TIpmIokeHne ¢ madmonamu). IlomkmroueHne 0a3wpl JaHHBIX dYepe3
SQLAlchemy, BBITIOJTHCHHE CRUD-omeparnuii. Peanmuzamms
perucrpaiuy, Bxona, pasrpanndenns nocrymna (Flask-Login wmm JWT).
Hacrpoiika ~ JWT-ayrentudukanuy, 3amura  API-sHImowHTOB.
HobaBnenne pacmmpenuit mo BeiOopy: CORS, o0paboTka ommoOOK,
K3IIMpoBaHue, okyMeHTauus APL.

10. BrickGame v3.0 ma Python

Peanmzamus wrpoBoit mormkm BrickGame (terpmc-naiik) Ha Python.
Pazpabotka momb3oBarenbckoro uHTepdeiica mut Web (Flask +
Jinja2/HTML/CSS/JS) nmu Mobile (Kivy / Flet / Beeware) — mo
BBIOOpY. OOlecrieueHrne 0OpaTHOW COBMECTHMOCTH: CTapas Hrpa co
ctappIM uHTep(deiicoM, HOBas Hrpa C HOBBIM HHTEpGhEHCOM.
[IpumMeHneHnue anropuTMOB U CTPYKTYP HAHHBIX IJISI UTPOBOM JIOTHKH.
CoxpaHeHrne pekopmoB u Tmporpecca wurpoka (cepsepHas bJl +
KIIMEHTCKOE XpaHunuie). TecTupoBaHue U OTJIaAKa MIPUITOKEHHUS.

11. NaTtencus AP Ha s3bike Swift

Hammmcanne KOHCONBHBIX TPHIIOKEHUH Ha Swift ¢ Hcmomp3oBaHHEM
OCHOBHBIX KOHCTPYKIMH s3bika. Co3gaHHe HEpapXudl KiIaccoB U
CTPYKTYp, pealu3auusi MPOTOKOJOB, PACIIUPEHUH, NPHUMEHEHUE
(hyHKITMOHATBHOTO moaxoaa (map/filter/reduce, 3aMBIKaHUS ).
Pa3zpaborka xoHcompHOU Rogue-like urper ¢ ucmonmszoBanmem Curses
st Swift (kapTa, ynpaBieHue epcoHaXeM, 0a30BbIe MEXaHHUKH).
Cozpanne BeO-npuioxenust Ha Vapor (REST APL  wmapupyrsl,
koHTpoIiepsl, middleware). [loaxmrouenne 6a3pl qaHHBIX depe3 Fluent
ORM, Bemonnenune CRUD-onepanuii, wmwurpamuu. Peanuzanus
perucrpauvu, BXoda, pasrpanmyeHusi gocryna  (Basic/Bearer
ayrentu¢ukanms, Berypt). Hactpoiika JWT-ayrentudukanuu, 3ammra
MapmpytoB. Cozmanue 10S-IpuIOKEeHHs Kak KIMEHTa IJIsl cepBepa
(URLSession, Codable, async/await, oToOpakeHHE JAaHHBIX).
Hobasnenne JWT-apropuzanuu B iOS-npuiiokenne (XpaHeHHE TOKEHa
B Keychain, aBTomMaTiueckast moacTaHOBKA B 3aI'0JIOBKH).

12. BrickGame v3.0 na Swift




Peanuzanus wurposoit noruku BrickGame (terpuc-naiik) Ha Swift
(Vapor mis 6sxenna wiu uucteiid Swift/iOS mns knuenta). PazpaboTtka
OJIL30BATENLCKOTO UHTepdeiica it Web (Vapor + Leaf) unu Mobile
(10S ma UIKit/SwiftUl) — mno BwIOOpy. OOecneueHue oOpaTHOMN
COBMECTUMOCTH: CTapasl Urpa cO CTapbIM MHTepdelicoM, HOBasi urpa c
HOBBIM HHTepdeiicom. [IpuMeHeHre aaropuTMOB U CTPYKTYpP JaHHBIX
uiss urpoBoid Joruku. CoxpaHEHHE PEKOPAOB M TIporpecca Hrpoka
(cepBepnas bJl + xnmentckoe xpanunuiie). TecTupoBaHUE W OTJIAAKa
MIPUIIOKECHU.

13. NuTencus AP Ha si3pike Go

Hanmcanne koHCONMBHBIX TmporpaMM Ha GO ¢  HCHONB30BaHHEM
OCHOBHBIX KOHCTPYKIHMH s3bika. Co3gaHue CTPYKTYp C METO/aMH,
peanuzanus uHTEp(dEiicoB, NMprUMeHeHHe (QYHKIHOHAIBLHOTO IOIX0/a
(pyHKMH Kak 3HAYEeHUS, 3aMblkaHus). PazpaboTka KoHCONIBHOM Rogue-
like urpel ¢ ucnons3oBanueM Curses uepes CGO (kapta, ynpaBjeHUE
nepcoHaxkeM, 0azoBbie MexaHuku). Co3nanue BeO-npuiiokenus Ha Go
(net/http + chi/gin) (REST API, mapupytsl, o6pabotunku, middleware).
[onxmrouenne 6a3bl NaHHBIX Yepe3 database/sql wim gorm, BEIMOTHEHNE
CRUD-omneparuii, wmwurpanuu. Peanusanus perucrpaiud, BXoja,
pasrpanundenus gocryna (JWT + middleware). Hactpoiika JWT-
ayreatudukanuy, 3amura API-saanonnToB. JlobaBieHue pacmmpeHuit
o Bei0opy: CORS, Graceful shutdown, (hoHOBBIE 3a1a4H, IOTUPOBAHHE,
K2IIMPOBaHHUE.

14. BrickGame v3.0 na Go

Peanusamus wrpopoii soruku BrickGame (terpuc-naiik) Ha Go.
Paspabotka mnonb3oBarenbckoro uaTepdeiica s Web (Go templates +
HTML/CSS/JS) unu Mobile (co3maHue OTIEIBHOrO MOOUIBLHOIO
KJINEHTA, B3auMoieiicTByromiero ¢ Go-cepsepom mo API) — mo BeIOOpY.
Obecnieuenre OOpaTHOH COBMECTHMOCTH: CTapas HIpa CO CTaphbiM
uHTEepdeiicoM, HOBas Wrpa C HOBBIM HHTepdeiicom. [IpumeHeHmne
QITOPUTMOB M CTPYKTYp NAHHBIX JUIs UTPOBOW JorMkU. CoxpaHeHHE
peKopIoB ® TIporpecca wurpoka (cepBepHas bJl + ximmeHTCKOE
xpaHwiuine). TecTHpoBaHKUEe M OTIAIKA TPUITOKEHHSL.

CPC

CHHTaKCHC W OCHOBBI SI3bIKA — TIEPEMEHHBIC, THUIMBI JAHHBIX,
OIEpaTOpbl, BETBJICHHS, IIMKIbI, MAaCCHUBBI/CIIUCKU/CPE3bI, CTPOKH,
¢byakmun, pabora ¢ KoHCONbO.  OOBEKTHO-OPHUEHTHPOBAHHOE

porpaMMHUpPOBaHHE — KJIaCCBI/CTPYKTYPHI,
HaCJIeI0BaHNE/KOMITO3UIIHS, nonuMophu3M, MHKATICYIISIHS,
nHTep(DEChI/TTPOTOKOIEI, MarmJecKue/crenuaabHbIe METO/IBI.

@OyHKIMOHATBHOE MTPOrPaMMHUPOBaHNE — (YHKIUH BBICIIETO TTOPSIKa,
nsmOe1/3ambikannst, map/filter/reduce, nMMyraGensHOCTB, paboTa c
KOJUTCKIHSMH. KonconpHas pa3paboTka urp
(curses/NCurses/blessed/JCurses)  —  WHUNMANIM3AIUS  JKpaHa,
yIpaBjeHHe BBOJIOM, OTPHUCOBKA, WIPOBOH IIMKJ, TeHEpamus KapTebl,
momaroBass yoruka (Rogue-like). Be06-pazpaborka (OokeHm) —
MapuipyTH3anusi, KOHTposuiepbl/o0padorunku, middleware, pabora c
HTTP-3ampocamu u orBeramu, JSON, mabnonsl. PpeiimBopku /
oubmuorexn s Beba — ASP.NET (C#), Spring (Java), Nest.js (JS),
Ktor (Kotlin), Flask (Python), Vapor (Swift), net/http/gin/chi (Go). bazst
nanaeix 1 ORM/ODM — mnogaxmouenue BJI, moxenu, Murpanu,
CRUD-onepauuu, csa3u mexay tabnunamu (Entity Framework, Spring
Data JPA, TypeORM/Prisma, Exposed, SQLAlchemy, Fluent,
Gorm/database/sql). AyreHTu(UKaUI 1 aBTOpU3ALS — X3UIMPOBAHHUE
naponeii, ceccun/cookie, ponu u mpaBa poctyna, middleware mis
3am|Thl  MapupyroB. JWT-aBropuzauuss — CTpyKTypa TOKEHa,
reHepainus U Banuanus, Bearer-tokensl, 3ammra AP, refresh-TokeHbl.
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Mobunbaast  paspaborka (Android / 10S) —  apxwuTekTypa
(Activity/Fragment/ViewModel unn UIKit/SwiftUI), cereBbie 3ampocs
(Retrofit/URLSession), pabota c JSON, ACUHXPOHHOCTh
(xopyrunsl/ GCD/Combine), XpaHeHue TOKEHOB
(SharedPreferences/Keychain). Kiauenr-cepBepHoe B3anMonencrBue —
cozpanne kiaueHTta (Android/iOS/Vue.js), moakiIroueHHEe K CEPBEPHOMY
APIL, aBtopuzanmusi uepes JWT, oOpabGoTka omuboK, OOHOBJIEHHUE
TOKEHOB. APXHUTEKTypa NPHIOKEHUH M 00paTHas COBMECTHMOCTh —
nattepasl (MVC/MV VM), noaniepxka cTapoil 1 HOBOI BepCcHid UTPHI U
unrepdeiica, coxpanenne nanupix (Bl + 5okambHOE XpaHWIHIIE),
TECTHPOBAHHE.

ITpomexkyTouHas
aTTecTalys

Dxzamen

Mooyaw 5. Hugppacmpyxmypuvie peuwtenus u ynpagietue OaHHbLMU

32

Tema 5.1
Cucmemnoe
AOMUHUCMPUPOBAHUE
ssederue ¢ DevOps

u

Cooeporcanue meopemuyecKux 3auamul

1. Linux

Beibop muctpubyruBa (Ubuntu/Debian/CentOS/RHEL). VYcranoBka
Linux #a BupryansHyto Mamuny (VirtualBox/VMware/QEMU)
BazoBbie komanabl Linux: HaBuranus mno ainosoit cucreme (cd, ls,
pwd), pabdora ¢ daitiamu u karajgoramu (cp, mv, rm, mkdir, touch),
npocMmotp daitior (cat, less, head, tail), mpasa mocryma (chmod, chown),
nporuecchl  (ps, top, kill), ympaBneHue mnakeramu (apt, yum, dnf).
OO0HOBIIEHHE CUCTEMBI W MakeToB. HacTpolika momb3oBaTeneid u TpyIn
(useradd, usermod, groupadd, sudo). Hactpoitka SSH (sshd, xmroun
nocrymna). [Inanupoinuk 3amad (cron, systemd timers).

2. Linux Network

CereBsie unTepdeiice (ethO, ens33, lo). Hacrpoiika IP-agpecamuu
(cratuueckuit [P, DHCP). Koudurypauuonnsie (aiasl ceTu
(/etc/network/interfaces, Netplan). Mapmipyrusanus (route, ip route).
DNS-nactpoiiku (/etc/resolv.conf, systemd-resolved). CereBbie yTHIUTHI
(ping, traceroute, netstat, ss, tcpdump, nmap). Bpaummaysp (iptables,
ufw, nftables). Hactpoiika cereBrix MocTtoB 1 NAT B BHpTyadbHBIX
MalMHaxX. B3auMmoneidcTBUE MEXKIy HECKOJIBKHMH BUPTYaJIbHBIMU
MaIIMHAMH.

3. SimpleDocker

OcnoBer  Docker: ob6paser  (images), KkoHTeliHepsl (Containers),
Dockerfile, Docker Hub. Docker Compose mis MHOTOKOHTEHHEPHBIX
mpuwiokennii. CI/CD: xoHmenumss HeNpeppiBHON HHTErpalil |
HenpepbiBHOW noctaBku. Jtambl CI/CD: cbopka — TectupoBaHme —
ylmakoBka —  pas3BépThiBaHue. [lpuMep TipoekTa  (Hampumep,
SimpleBashUtils). ABromatuzanms coopku gepe3 Makefile u ckpumTsr.
4. CICD

WnaTterpamms Bcex mpensiaymmx TeM B emuHblii  CI/CD-mairiaii.
Hacrpoiika CI/CD-cepsepa (GitLab CI, GitHub Actions, Jenkins).
[NalinnaiiH: AMHTHHT — cOOpKa — UNIt-TeCThl — HWHTErPAIlMOHHBIC
TecTel — cOopka Docker-o0paza — nmerutoit. UadpacTpykTypa kKak Kox
(IaC). Opkecrpauusi koHTeitHepoB (BBemenune B Kubernetes / Docker
Swarm).

Codepoicanue npaxmuiecKux 3aHAmui

1. Linux

VYcranoBka Linux Ha BupTyadbHyro MamuHy. Hacrtpoiika cern
(cratmueckuii [P, DNS). Cozganme u HacTpoiika IOJIb30BaTeleH,
Bbinauya mpas sudo. Hacrpoiika SSH-moctyna mo xmrouy. Hactpoiika
aBTOMAaTHYECKUX 3a7ay yepe3 cron. OOHOBJIEHHE CHCTEMBbI U YCTaHOBKa
HEOOXOJJMMBIX IaKETOB.

2. Linux Network

Hactpoiika cratnueckoro IP Ha BupTyanpHol MammHe. Hactpoiika




MapuIpyTH3aLUUN MEXIY JBYMsI BUPTyalnbHBIMU MamuHamu. Hactpoiika
DNS-pesonBepa. Hactpoiika Opanamayspa  (ufw/iptables) — mis
orpanuuenus noctyna. Mcmons3oBanue tcpdump ist ananusa tpaduka.
IIpoBepka cereBoli cBsi3HOCTH Mex Ly BM.

3. SimpleDocker

Hamucanne Dockerfile mis mpoekra Ha C. CoOopka Docker-o0Opasa.
3amyck KOHTeWHepa W TpoBepka paborocrmocoOHocTH. Hacrpoiika
ABTOMATHYECKOH COOPKM W TECTHPOBaHHS B KOHTEWHepe. YIaKoBKa
obpa3sa u 3arpyska B peectp (Docker Hub). Pa3zséprriBanue KoHTEiHEpa
Ha TECTOBOM OKPY>KEHUHU.

4. CICD

Hacrpoiika CI/CD na BbeiOpannoii miatdopme (GitLab CI / GitHub
Actions). Hanncanue kondurypanun naimnaitna (YAML). MaTerpanus
JUHTEpa, CcOopku, TectoB, Docker-coopku B OJWH TNaWIUIAlH.
ABTOMaTHYECKHI JEMIoi KOHTEHHepa Ha cepBep IOCie YCIHEIIHbIX
tectoB. Hactpoiika Tpurrepos (push, merge request, o pacrucanmio).

CPC

VYcranoBka Linux Ha BHpTyalbHYH MaliuHy, 0a3oBas HacTpoHka
(monw3oBatenu, SSH, mpaBa, makersl, 00HOBIeHUS). HacTpoiika ceTu B
Linux (cratmueckuii IP, mapmpyruzanusa, DNS, Opanamaysp, ceTeBbie
yruntel). OcHOBBI Bash: Hammcanne ckpunToB (TiepeMeHHbIE, ITHKIIBI,
ycnoBus, GyHkiuu, o0padorka ombok). OcHoBel Docker: Dockerfile,
cOopka o0pa3oB, 3amyck koHTeiiHepoB, Docker Compose, Docker Hub.
Paspaborka CI/CD mnaiiriaiina (coopka — tectsl — Docker — nerioit)
Ha GitHub Actions uinu GitLab CI. WuTerpanus mpoekra (Hampumep,
SimpleBashUtils) B CI/CD: nuHTHHI, TecThl, ymakoBka B Docker.
OcHOBBI MOHUTOpHHTA: cucTeMHBIe YTUiauTh (htop, iotop, netstat, df),
3HaKOMCTBO ¢ Prometheus + Grafana. KowmmiekcHas mpakTHKa:
oobenunenre Linux, Bash, Docker, CI/CD u MoOHHTOpHHTa B
9K3aMEHAIIMOHHBIX 3aJJAHUSX.

Tema 5.2
baszvl oannvix (SOL)

Cooepoicanue meopemuieckux 3aHamuti

1. SQL HMuTencus

PensimponHast Mozens TaHHBIX: TAOJIHUIIBI, CTPOKH, CTOJNOIIBI, IEPBUYHBIC
xirroun (PRIMARY KEY), saemmune xmoun (FOREIGN KEY), cszu
MeXIy Tabmumamu (OIUH-KO-MHOTHM, MHOTHE-KO-MHOTHM, OIWH-K-
omHoMy), HopMmanm3anus. Co3manne u ynmaienme tabmui: CREATE
TABLE (tunmet pmamnsix: INT, VARCHAR, DATE, DECIMAL,
BOOLEAN wu np., orpaanuenns: NOT NULL, UNIQUE, DEFAULT,
CHECK), DROP TABLE, ALTER TABLE
(mobaBnenne/ynaneHne/u3aMeHeHne  CTONOIOB). BcTaBka  JaHHBIX:
INSERT INTO ... VALUES, INSERT INTO .. SELECT, BcraBka
HECKOIIBKUX CTPOK 3a pa3. Beibopka manusix: SELECT (Bb160p BCex mim
koHKpeTHbIX cTonomos), SELECT DISTINCT (yHukanpHBIC 3HAYEHHUS),
SELECT TOP / LIMIT (orpannuenne KOIu4ecTBa CTpoK). PuibTpanus
nauubix: WHERE (omepatopsr: =, <>, >, <, >=, <=, BETWEEN, LIKE,
IN, IS NULL, AND, OR, NOT). VnopsnounBanue nanubix: ORDER
BY (ASC, DESC), coptupoBKa MO HECKOIBKHM CTOJIOIAM.
I'pynnuposka nanueix: GROUP BY, arperaumonnsie @pynkuuun (MIN,
MAX, AVG, SUM, COUNT), HAVING (dunprpamus mocie
rpynnuposkr), COUNT(DISTINCT ...). O6benunenue nanabix: JOIN
(INNER JOIN), LEFT JOIN, RIGHT JOIN, CROSS JOIN,
o0beMHEHNE TI0 HECKOJIBKUM YCIIOBUSIM, camMooObeannenue (self join).
Marematuueckue u crpokoBble ¢yHkmmu: ROUND, CEIL, FLOOR,
ABS, POWER, LENGTH, UPPER, LOWER, SUBSTRING, CONCAT,
COALESCE, CAST. Oounosnenue mauaeix: UPDATE ... SET
WHERE (c ycmoBuem u 0e€3), OOHOBIIEHWE HECKOJIBKHUX CTOJOIIOB.
Vnanenne nanaeix: DELETE FROM ... WHERE, TRUNCATE TABLE




(OwicTpoe ynanenne Bcex ctpok), ommmune DELETE or TRUNCATE u
DROP.

Cooeporcanue npakmuiecKux 3aHamui

1. SQL NuTencus

Cozmanue 0a3pl JaHHBIX M TaONWI C OTPaHHYCHUSMH W CBS3SIMH
(manpumep, «Ilomp3oBaTenu — 3akazpl — ToBapel»). Hamomuenue
Tabnui TecToBhIMU AaHHBIMU uepe3 INSERT. Hamucanue 3anpocoB Ha
BbIOOPKY ¢ Qunbrpanmeit (WHERE), coptupoBkoit (ORDER BY) u
orpannuenneM (LIMIT). Hcnons3oBanue arperaTHbIX (QYHKUWE U
rpynnupoBkd  (GROUP BY, HAVING). Hamucanwe 3ampocoB c¢
pazmuunaeivu Turiamd JOIN (INNER, LEFT, RIGHT, CROSS) mis
oObeMHEHHsI JaHHBIX W3 HECKONbKMX Tabnwm. [IpumeHeHue
MaTeMaTHYeCKUX M CTPOKOBBIX (YHKIUI B 3ampocax. OOHOBIeHHE
naHHbIX ¢ nmomoineio UPDATE (1o yciioBuio, MaccoBoe OOHOBJICHHUE).
Vnanenne gannpix yepes DELETE (mo ycnoButo, yaaneHue cBA3aHHBIX
JaHHBIX C Y4ETOM BHEUIHMX Kifodei). HamncaHue cloxHBIX 3aIIpOCOB,
KOMOMHUpYIOIUX ¢QuibTpanuio, rpynnupoBky, JOIN u  QyHKumu.
TectupoBaHue 3aIIPOCOB HA KOPPEKTHOCTh U IPOU3BOAUTENBHOCTb.

CPC

H?:y'—[eHI/Ie peJIS[HI/IOHHOfI MOJCIIN JaHHBIX: TCPBHUYHBIC W BHCIIHUEC
kitoun, HopMmansHbe Gopmbl (1HD, 2HD, 3HD), tumsr cBs3eil MexIy
tabmuiamu. OCBOGHHE CHHTAKCHCA CO3JMaHUSA U MOAU(UKAIIMKA TaOIHII
(CREATE TABLE, ALTER TABLE, DROP TABLE) ¢
orpannuennsmMu  (NOT NULL, UNIQUE, CHECK, DEFAULT).
IIpaktuka Hammcanus 3ampocoB Ha BeIOOpPKY: SELECT, WHERE,
ORDER BY, LIMIT, DISTINCT, arperatusie ¢pyakiuu, GROUP BY,
HAVING. Ilpaktuka oosequaenus tadmui: INNER JOIN, LEFT JOIN,
RIGHT JOIN, CROSS JOIN, camoo0bequHenue, oObeIUHEHHE I10
HECKONbKAM  ycimoBHsAM. (OCBOeHHME BCTPOCHHBIX (yHKIuH SQL:
marematndeckne (ROUND, CEIL, ABS), crtpokoBsie (CONCAT,
SUBSTRING, LENGTH), pa6ora ¢ matamu, COALESCE, CAST.
IIpaktuka mMomudukarmu maHHbIX: INSERT (ogmHOYHast m MaccoBas
BcraBka), UPDATE (obnoBnenne c ycinoBuem u 6e3), DELETE u
TRUNCATE, xackamHbIe OTIepaIiym.

IIpomexxyTouHas
aTTecTalus

Dxzamen

Mooynw 6. Cmapm busneca

56

Tema 6.1
Ymo maxkoe Lean startup

Coodepoicanue meopemuieckux 3aHamull

1. Yto Takoe Lean startup

[Ipoucxoxnenne Lean Startup (Opux Puc, mpoGiemMbl TpaIuiOHHOTO
monxofa K 3amycKy mpoaykroB). KoroueBeie npuHiumnsl: Build —
Measure — Learn (umkn oOpatHod cBsizu). MVP (Minimum Viable
Product) — MHUHHMAaIbHO JKH3HECIOCOOHBIN MPOIYKT: YTO 3TO, 3a4eM
HYyXeH, puMepsbl. Pivot (pazBopot) u Persevere (mpomomkeHne): Kormia
MEHSATh CTpaTeruio, a KOorga ocTaBaTbcsi Ha Kypce. MHHOBalmoHHas
OyXranTepus: Kak H3MepsATh IPOrpecc B YCIOBUAX HEOIPEAEIEHHOCTH.
Otnnuune Lean Startup oT TpagMIMOHHOTO OM3HEC-TUIAHUPOBAHUS

Cooepoicanue npaxmuyeckux 3aHamuil

1. Yto Takoe Lean startup

AHanu3 KeWCOB YCHENIHbIX W TPOBAIBHBIX CTapTAIlOB 4epe3 NpPHU3MY
Lean Startup. Onpenenenne M VP nns BRIOpaHHOM ryiert (MUHUMAITBHBINA
HaOop ¢yHKIMA UTst TpoBepku runotessl). [loctpoenue nukina Build —
Measure — Learn mis cobcTBeHHOro mpoekra. Paspaborka rumores o
LIEHHOCTH M POCTE MPOIYKTA.

CPC
[Ipountare kHury Opuka Puca «Lean Startup» (uiam KpaTkoe
CoJiep’kaHUe KIIOYeBBIX TJaB). Pa3oOpare 3 mpumepa crapramnos,




KOTOpBIC UCTIOJIB30BANIM WM JOJKHBI OBUTH HCIONb30BaTh Lean Startup.
CdopmynupoBate MVP st cBoell uaen (wnm BBIOpaHHOTO Kelica) U
obocHoBaTh BbIOOp ¢yHKuui. IloaroroButh cxemy numkia Build —
Measure — Learn a1t KOHKpETHOTO IPOAYKTA

Tema 6.2

Kax ovicmpo
mecmuposams 2unomesul ¢
nomowwio Custdev

Codepoicanue meopemuueckux 3aHamull

1. Kak ObIcTpo TecTHpoBaTh rUIIOTE3bI ¢ ToMotibio Custdev

Custdev (Customer Development) — pa3BuTHe uepe3 KIHEHTOB:
konuenuus CtuBa bnanka. Otmmume Custdev oT TpaaMIIMOHHBIX
MapKETUHTOBBIX MCCIIEAOBaHUM. THIBI TMIIOTE3: TUIIOTE3kI O MpodIeMe,
TUIIOTE3bl O PEIICHWH, THUIIOTE3bl O KaHajlaX IPHUBJICUYCHUS, I[CHOBBIC
runote3bl. CKpUNTHI HHTEPBBIO: KaK 3a/1aBaTh BOIPOCHI 063 MCKaXKEHUIM
(He HaBomsmMe, HE MPOMAAIOIIME, HE «HPABHUTCS Ju Bamy»). llomck
PECTIOHACHTOB: TIJI€ W KaK HaXOIUTh IIEJICBYI0 ayIUTOPHIO JUIs
uHTEpBBI0. OOpaboTKa PE3yNbTATOB: KA4eCTBEHHBIE M KOJIUYECTBEHHBIC
MeTOIbl, BbIsBIIcHHE marTepHoB. OnmbOku npu Custdev: UHTEPBBIO C
JPY3bsIMH, BONPOCBI O OYAyIeM, WIrHOPUPOBAHUE «MOJTUAIIHX)
PECIIOHJICHTOB.

Cooeporcanue npakmuieckux 3aHamuil

1. Kak ObIcTpo TecTHpoBaTh IMIIOTE3bI ¢ ToMotbio Custdev
@opMynHpOBKa THIOTE3 JUIA COOCTBEHHOro mpoekta (3—5 rumores).
Cocrasnenne ckpunta uHTepBbi0 (10-15 Bompocos). IIpoBenenwue
MHUHUMYM 5 pCallbHBIX HHTEPBBIO C MNOTCHHOUAJIBHBIMH KIHWCHTAMU.
Ananmmz MOJIYYCHHBIX JAaHHBIX: IMOATBECPXKIACHUEC HIIN OIPOBCPIKCHUC
THUITIOTE3.

CPC

Wzyunts kuury CruBa brmanka «The Four Steps to the Epiphany»
(Customer Development). IToaroroBurh IIabIOH CKPHIITA HHTEPBBIO
UL CcBoel menmeBoit  aymuropmu. Haiitm 10 moTeHIMaIBHBIX
PECTIOHACHTOB (B COILICETAX, MPOPHILHBIX COOOIIECTBaX, Yepe3 JTNYHbIC
cBs3u). [IpoBecTH MHTEPBBIO, 3alMCaTh OTBETHI M CHENATH BBIBOIBI IO
Ka)XJI0il THIIOTE3E.

Tema 6.3
Kax oyenusamo puoinox u
uzbescamo MURUYHBIX

ouuUboK npu oyeHke

Cooepoicanue meopemuieckux 3aHamuti

1. Kax orieHrBaTh pHIHOK M N30€KATh TUIMMHYHBIX OINOOK MPH OI[EHKE
TAM, SAM, SOM: uto 3to u kak cuutath (Total Addressable Market,
Serviceable Available Market, Serviceable Obtainable Market). Merost
OLIEHKH phIHKA: top-down (cBepXy BHM3), bottom-up (CHU3Y BBEpX),
CpaBHHUTENbHBIN Meroa. VICTOYHMKM JaHHBIX UISL OIEHKH pPBIHKA
(OTKpBITas CTATUCTHKA, OTYETHI, OINPOCHI, OKCIEPTHHIE OICHKH).
Tunudabie OMMOKH: TIEPEOIeHKa PHIHKA, UTHOPHUPOBAHNE KOHKYPEHTOB,
myraaniia TAM um SOM, skctpamonsusi 06e3 yd€ra orpaHHYCHHI.
AHanu3 KOHKYPEHTOB: TpsIMbIE, KOCBEHHBIC, MOTEHIHAIbHBIE (KapTa
MMO3UIIMOHUPOBaHUs). TpeHAbl W MaKpodIKOHOMHUYECKHe (HaKTOpHI,
BITUSIFOIIHE HA PHIHOK

Codepoicanue npaxmu4ecKux 3aHAmuil

1. Kak onieHnBaTh ppIHOK U M30€KaTh TUIIMYHBIX OMIMOOK IPHU OLICHKE
Pacuér TAM, SAM, SOM s BeiOpanHoit HUIWM. [lonck u anamms 3-5
oT4€TOB 1O PHIHKY (Hampumep, ot Gartner, Statista, rocygapcTBeHHas
cratuctrka). CocraBieHre KapThl KOHKYPEHTOB (0ch X — IieHa, 0Ch Y
— KauecTBO/(PYHKIIMOHAJILHOCTE). BBIsIBIEHHE OCHOBHBIX PHCKOB WU
BO3MOYKHOCTEH Ha PBIHKE.

CPC

Paccuurate TAM, SAM, SOM st cBoelt uaen (c o0ocHOBaHUEM TGP
" ucTo4HHUKOB). [IpoBecTn aHanM3 3 MPSMBIX KOHKYPEHTOB (ITPOAYKT,
LieHa, ayJaUTOpHs, KaHaNbl MpuBiedeHus). OnpeaenuTh 3 TUIUYHBIC
OMMOKH OIEHKA pBIHKA Ha TMpPUMEpPE peajbHBIX TPOBAIHBIIUXCS
crapranoB. [loAroTOBUTh KpaTKUH aHANMTUYSCKUN OTYET IO PBIHKY




(éMKoCTh, MUHAMKKA, TPEHIBI, Oaphephl BXOJIA)

Tema 6.4
Kax Macumabuposams
OusHec 3a npedenvl pecuoHa

Cooeporcanue meopemuieckux 3aHAMuULL

1. Kak macmrabupoBaTh OM3HEC 3a Mpeesbl peruoHa

Mogenu MaciTaOUpOBaHUS: OPraHUYECKUH POCT, IKCIAHCHUS B HOBBIC
peruoHsl, (paHuaii3mHr, napTHEpPCTBA, JHLEH3UpoBaHue. OleHka
TOTOBHOCTH K MaclITa0MpOBaHUIO: IOHUT-DKOHOMHKA, OMEPalMOHHBIC
MPOLIECCHI, KOMaH/a, MPOAYKT. AanTaus MPOayKTa/yCcayTy O HOBBIH
PBIHOK:  KyJbTypHBIC, SI3BIKOBBIC, IOPUIMYECKHE, JIOTUCTHYECKUE
ocoOeHHOCTH. BBIOOp TEpBOro pervoHa Ui 3KCIAHCHUU: KPUTEPUU
(pasmep  pbIHKa, OIM30CTbh, KOHKYpPEHIIUS,  PEryIsITOpHKa).
IOpunuyeckre acmekThl: perucTpanvs KOMITAHWH, HAJOTH, JHLCH3HH,
3alUTa HMHTEIUIEKTYalbHOW COOCTBEHHOCTH. YTIpaBjieHHE YAan€HHOU
KOMaH/IOH M MOCTpoeHne (uiInanbHOM ceTH. Pucku mMacmrabupoBaHus:
noTepsi KOHTPOIS, pa3MbIBAHUE KYJIBTYPbl, KacCOBbIE pPa3pbIBBL,
BaJTFOTHBIE PHCKH.

Cooeporcanue npakmuyeckux 3aHamuil

1. Kak macirabupoBaTh OU3HEC 3a MPENENbl peruoHa

Beibop permona uis THUNOTETHYECKOW dSKcnaHcuu (0O0OCHOBaHHE
KkputepusiMu). PazpaboTka TuiaHa ajganrtaluy MPOAYKTa O] HOBBIH
PHIHOK (M3MEHEHHsI B NPOJIYKTE, MAapKeTHUHre, IeHOO0Opa30BaHMM).
OneHka IOHUT-3KOHOMHUKH J0 U Tocie MacmTabupoBanus. CocTraBieHne
roadmap macmrabupoBaHus (110 IaraM, C CpOKaMu M PECYypCaMu).

CPC

W3yunth Ke#ic MaciiTaOMpOBaHUS HM3BECTHOH KOMITAHMU (HAIIPUMED,
Aunpexc, Ozon, Dodo Pizza, Lamoda) 3a mpenenst Poccun/pervona.
CocTaBUTh CIHCOK M3 5 KPUTEPHEB BbIOOpA pernoHa Ajsi CBOEH Heu.
PaccunTtaTs OIOKET Ha TEPBEBIN dTal MacIITaOMPOBaHUS (PErHCTpaIHs,
ajanTanus, KOMaHna, MapkeTwHr). [loaroToBuTs miaH mo HakMy U
yYIpaBJICHUIO yIaIEHHON KOMaHA0M B HOBOM PETHOHE.

Tema 6.5
Kax nauamov  bOusmec ¢
panwuzoti

Cooeporcanue meopemuseckux 3ausamuil

1. Kak HagaTs 6u3Hec ¢ ppaHImn30it

Opadmmsa: 9T0 3TO Takoe (IOrOBOpP KOMMEPUYECKOW KOHIIECCHH),
croponbl ((ppanHuaiism m Qpanuaitzop). Bumbl (panmms: ToBapHEIE,
MIPOW3BOJICTBEHHBIC, CEPBHUCHBIC, OW3HEC-PopMaT (CaMbId ITOJHBIN).
CrpykTypa (ppaHmm3bl: NaylaibHbIA B3HOC, POSUITH, MapKETHHTOBBIC
OTYHCIICHUS, WHBECTHIMH. YTO BXOIUT BO (QpaHImu3y: OpeHn,
TEXHOJIOTUHU, OOydYeHHe, MoJjiepxKa, craHaapTel, [10, MOCTaBIIMKH.
[Tnrockl  ¢ppaHIM3Bl: TOTOBas OW3HEC-MOJENb, CHUXCHUE PHCKOB,
MOJUIepXKKa,  y3HaBaeMOCTh.  MHUHYChl  (QpaHmM3bl:  IUIATEXKH,
OTpaHUYCHHS, 3aBUCUMOCTh OT (paHuaiizopa, puck pemyranuu. Kak
BBIOpaTh (hpaHIM3y: mpoBepka (paHUaiizopa (OTKPBHITOCTh, PACKPHITHE
(hvHaHCOB, cymeOHBIE CHOPBL, OT3BIBHI (PpaHuaiizm). HOpuamueckas
MPOBEpKa: JTOroBOp (hPAHIIM3kI, PETUCTPAIHs, TIPaBa U 00A3aHHOCTH.

Codepoicanue npaxmudecKux 3aHAmui

1. Kak HauaTh OuzHec ¢ (hpaHIIN30i

Ananu3 3 cymecTtByomux (paHmm3 (maymaibHbIA B3HOC, POSUITH,
WHBECTULMH, yclioBus). Pacuér okynmaemoctd ¢(paHImIM3Bl (CTapTOBBIE
HWHBECTULNH, SKEMECIUHbIE MJIaTeKH, TPOrHO3 BhIpyukn). CocTaBiieHne
BONpocoB K (ppanuaitzopy (uek-nmuct u3 20-30 BompocoB). CpaBHeHHE
«KYNHUTHb (QpaHIIN3y» VS «OTKPBITH CBOW OW3HEC C HyII» IS
KOHKPETHOM HMIIN.

CPC

Haifitu 3 ¢paHmm3sl B MHTEpecymOlled HHUIIE W  COCTaBHUTH
CPaBHHUTENbHYIO TaOnuIy (B3HOC, POSUITH, HMHBECTHLIMH, OOy4YeHHE,
nojzepxka). Paccuntath npuMepHbIi CPOK OKYIaeMOCTH H IIPUOBUIb 1O
ogHoW m3 HMX. CocTaBuTh cnucok u3 10 BompocoB A NMPOBEPKU
Haa&kHOCTH (panyaitopa. [IpountaTs moroBop ¢paHmm3el (1abioH




niIn peaHLHLIﬁ) 1 BBIACIINUTDH KIIFOYCBBIC PUCKU U OrPAHUYCHUA
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Tema 7.1
Tlpoodyxkmosuvlii nooxoo u
paboma ¢ eunomesam

Cooeporcanue meopemuieckux 3aHAmMuLL

1. IlponykToBEI# MomX0 1 paboTa ¢ THIIOTE3aM

IIpoaykToBBIi MOAXOJ VS MPOEKTHBIN MOAX0A: B 4€M pazHuua. [Ipoanykr
KaK MHCTPYMEHT pelleHHs NpoOJeMbl KiMeHTa. [ Humoresa: 4to 3To,
CTpyKTypa (eciu MbI caenaeM X, TO OMyduM Y, MOTOMY uTo Z). Bumsr
TUIIOTE3: LICHHOCTHBIE, POCTOBEIE, KaHaJIbHBIE, LICHOBBIE.
puoputuzamus runores (ICE, RICE, PIE — Impact, Confidence,
Ease). DkcriepuMeHTHI Kak crmoco® mpoBepku rumores: A/B-tecTsl,
(eiikoBbic ABEpH, Tpen3aKasbl, MPOTOTUIBL. MeTpUKH JJsl MPOBEPKU
TUITIOTE3: KAYECTBEHHBIE U KOIMYECTBEHHBIE.

Cooeporcanue npakmuyeckux 3aHamuil

1. IlpomykToBEI# MOIXO 1 paboTa ¢ THIIOTE3aM

®dopmynupoBKa 5—7 rUIOTE3 ISl COOCTBEHHOTO MPOYKTA 1O CTPYKTYPE
«ecmu — TO — moroMmy 4uto». Ilpuoputuzarnus rumore3 Mmerogom ICE
nin RICE. Beibop Thma skcriepuMeHTa JUis MPOBEPKH TOM-3 THIIOTE3.
Pa3paboTka mpoToKonma JKcmepuMeHTa (Iard, CpPOKH, KPHUTEPUU
ycrexa).

CPC

Wzyantes meromonormm mnpuoputnszanmu tumnore3 (ICE, RICE, PIE).
CdopmynupoBare 10 rumore3 s BeIOpaHHOTO Tmpoaykrta. lIposectn
MPUOPUTH3AIMIO ¥  BBHIOpAaTh 3 THUHOTE3Bl I OJMKalIero
JKcIepuMeHTa. PaspaboraTe am3aifH  JKCIEpUMEHTa Uil OJHOM
TUTIOTE3HI (BKITIOUAS METPHUKH YCIIEXa)

Tema 7.2
Cusdev u xonyenyus Jobs
to be Done

Cooeporcanue meopemuseckux 3ausamuil

1. Cusdev u xonnenmust Jobs to be Done

Custdev (Customer Development) xkak tpormecc HemPepPHIBHOIO
B3aUMOJICHCTBHS C KiueHTamMu. Otambl Custdev: mouck mpoOeMsr,
MIPOBEPKA PEIIEHHS, POBEPKA OM3HEC-MOIENH, MaciTabupoBanue. Jobs
to be Done (JTBD) — xonmemnmms «paboT» KIHEHTa: YTO KIIHEHT
MBITAETCS  «chenaTh» (mporpecc B ONPENeNEHHOM  KOHTEKCTE).
QOyHKIIMOHAFHBIE, AMOIMOHAIFHBIE W coluajbHble paboTel. JTBD-
(bpeliMBOpK:  CHTyamus, MOTHBAIMSA, OXHJIAEMbIH  pe3yibTarT,
anprepHatuBbl. OTimune JTBD ot mepcon (personas). Ilposenenue
JTBD-nHTepBHIO: KaK BHISIBISATH HE TOTPEOHOCTH, a «pabOThI».

Cooeparcanue npakmuiecKux 3aHamuil

1. Cusdev u xonnenuus Jobs to be Done

[Momroroska ckpunra JTBD-uaTEpBHIO (HOKYC HA KOHTEKCT, TPUTTEPHI,
Oonu, anpTepHaTHBHI). [IpoBeneHrie MUHUMYM 3 HHTEPBBIO ¢ (HhOKycOM
Ha BbIsBJIeHUE «pabor» kimmenta. [locrpoenune JTBD-kapTer mis cBoeit
neneBoi ayauropuu. PopMyIMpoBKa IIEHHOCTHOIO MPEUIOKEHUS Ha
OCHOBE BbISIBIICHHBIX pabor. Custdev u JTBD: B 4ém pasHuia u Koria
9TO IPUMEHSTh

CPC

N3yunth kaury Kieiitona Kpucrencena «Jobs to be Done» (kitoueBbie
riaBel). [IpoBectn 5 mHTepBBIO TI0 JTBD-Meromonoruu ¢ 3amuchio U
ananmnzoM. CocraButhk JTBD-npoduins st cermenta nonp3oBateneit (3—
5 Kmo4eBbIX pabot). CpaBHUTH MOJIXOJIBI

Tema 7.3
Ananus pvinka

Codepoicanue meopemudeckux 3aHamull

1. AHanu3 peIHKa

Crpykrypa ananusa psiaka: Makpo- (PESTEL), me30- (oTpacis), MUKpO-
(KOHKYDPEHTHI, KITUCHTHI). PESTEL-ananus: MTOJIUTUYECKHUE,
9KOHOMUYECKUE, COLHAJIbHbIE, TEXHONOTHYECKHE, OSKOJIOIHMYECKHE,
opuauueckie (Gaktopel. AHanu3 orpacnu: Mmopens 5 cun lloprepa




(Yrpoza HOBBIX WIPOKOB, Yrpo3a 3aMEHHUTENeH, pPHIHOYHAs BIAcTh
MOCTaBIIUKOB, BJIACTh IMOKYINaTellel, WHTCHCUBHOCTh KOHKYPEHIUH).
CerMeHTanusi pblHKa: KpuTepuu (reorpaduyeckue, nemorpaduyeckue,
noBefieHYecKue, ncuxorpaduueckue). OueHka EMKOCTH M ITUHAMUKU
peiaka (TAM, SAM, SOM — mnoBTOpeHUE C yriayOJieHueMm). AHanu3
KOHKYPEHTOB: MAaTpHIla KOHKYPCHTHBIX IPEUMYILIECTB, OCHYMAPKUHT,
Mystery Shopping.

Cooeporcanue npakmuiecKux 3aHamuil

1. AHanu3 peIHKa

[Iposeneaune PESTEL-ananu3a mis ceoedt Humm (o 2-3 dakrtopa Ha
KKy KaTeropuio). AHaJIu3 oTpaciu uepe3 Mojenb S5 cui [loprepa.
CermeHranus 1eieBoi ayauTopud (3—5 CErMeHTOB C ONHCAaHUEM).
ITocTpoenue kapThl KOHKYPEHTOB (2 ocH, HAaPUMeEp, IIeHa U Ka4eCTBO).

CPC

IIposectn PESTEL-ananu3 mnst cBoewt uaen (C MCTOYHUKAMH JTaHHBIX ).
HapucoBate kapTy KoHKypeHTOB (10—15 WIpokoB) M BBIAETUTH CBOIO
nozunuio. Ouennts TAM, SAM, SOM c obocHOBaHMEM (TIOBTOpEHHE C
neranusaiuert). CocraBuTh npoduiib 3 KIFOYEBBIX  CETMEHTORB
ayauTopun (MOTpeOHOCTH, MTOBEJICHUE, KAHAIIBI)

Tema 7.4
IIpooadsicu uepes yennocmo

Cooeporcanue meopemuseckux 3auamul

1. IIpogaxku uepe3 eHHOCTh

LleHHOCTH VS II€HA: YTO TaKoe IIEHHOCTh C TOYKU 3pEHHUsSl KIUEHTa
(BriToma - 3atpathl). Value Proposition Canvas (X0JCT IIEGHHOCTHOTO
MIPEIOKEHNs1): MPOoQuIh KiMeHTa (OONU, BBITOIBI, paboThl) M KapTra
IeHHOCTH  (MPOAYKT, oOJierdeHne OoNel, CO3MaHWe  BBITOX).
dopMynMpoBKa IIEHHOCTHOTO TPEIIOKEHUs: MAaOIoHbI (HAIpHUMEp,
«MpI TOMOraeM [KJIHEHT] [pemuTh TpodiIeMy] ¢ IIOMOIIBIO [YHUKAIIEHOE
penieHne], B OTIWYHE OT [ambTepHATHBA]»). [Ipomaku depe3 IEHHOCTh
(Value Selling): kak nponaBath, a He IPOCTO HH(HOPMUPOBATH. TEXHHUKA
SPIN-nipomax: Situation (cutyanus), Problem (mpo6iema), Implication
(mocnencreue), Need-payoff (ueHHOCTH pemeHusi). BospaxkeHuss wu
paboTta C HHMHU: Kak TEpPEBOJUTH pPAa3roBOP M3 IIEHbI B IIEHHOCTb.
IIpe3enTanys MEHHOCTH: CTOPHUTEIUIHHT, Kelichl, neMoncTpanms ROI.

Cooepoicanue npaxmuieckux 3ausamui

1. IIponaxku uepe3 1eHHOCTh

3anonmaenne Value Proposition Canvas s cBOero MpOIyKTa.
@DopMynMpOBKAa IIEHHOCTHOIO HpPEIJIOXKEHHA B | mpeangoxeHue
(mabmon). PaspaboTtka ckpunrta SPIN-BompocoB misi cBoel meneBoi
aynuropud. [loaroroBka 3-MHUHYTHOM Npe3eHTALMH LICHHOCTU MPOIYKTA
(TriT)

CPC

Wayante xHUTY «SPIN-mpomaxkm» (Huk Pakxxem) wmm kpaTtkoe
comepxanue. 3amomHuTh Value Proposition Canvas mist cBoero
npoaykra (B geramax). Hamucate 3 BapumaHta LE@HHOCTHOTO
MPEIJIOXKEHNsT U BbIOpaTh Jdydmmid (Tect Ha Kosuterax). IloaroroButs
OTBETHI Ha 5 THUIUYHBIX BO3PAXEHUH KIMEHTOB (HAIpUMEp, «IOPOro»,
«Y)K€ €CTh IOCTaBIINKY).

Tema 7.5
Qunarcosvle mooenu u
JOHUM-DKOHOMUKA

Codepoicanue meopemuueckux 3aHamull

1. ®duHaHCOBBIE MOJIENIN M FOHUT-3KOHOMHUKA

duHaHCOBasi MOJIEIB: YTO ATO, 3a4eM HyKHa (IIPOTHO3UPOBAHKE, OLICHKA
WHBECTULNH, ynpasineHue). CTpykTypa (GUHAHCOBOW MOJAENHU: JOXOMIHI,
pacxofpl, TPUOBLIb, JEHEKHBIA MTOTOK, HHBECTULUHU. FOHUT-35KOHOMHKA
(Unit Economics): 3KOHOMHKAa OJHOW €IMHHUIBI MPOAYKTa/KIHEHTA.
KiroueBbie merpuku tonut-skoHomuku: CAC (Customer Acquisition
Cost), LTV (Lifetime Value), ARPU (Average Revenue Per User),
Gross Margin, Contribution Margin. ®opmynei: CAC = 3aTpatsl Ha
MapKETHHT U IPOJaKH / KOIMYEeCTBO HOBBIX KiueHToB; LTV = ARPU x




CpeAHUH CPOK JKM3HU KIHMEHTa X MapXHHAIBHOCTh. XOpolas IOHHUT-
sxoHomuka: LTV > CAC (o6sruno LTV / CAC > 3). Iloctpoenue P&L
(otuér o mpubBUIIX M yOBITKAX) MIst cTapTamna. OCHOBHBIE TIOKA3aTENH:
BBIpyYKa, ce0eCTOMMOCTb, OonepanuoHHble pacxodsl (R&D, mapkerunr,
G&A), EBITDA, uncrast npuOsiib. Cash Runway (mnmna B3nétHOM
TIOJIOCHI): HA CKOJILKO MECSIICB XBaTUT neHer. Break-even point (Touka
0e3yOBITOUHOCTH).

Codepoicanue npakmu4eckux 3aHsamul

1. ®duHaHCOBBIE MOJIENTN M FOHUT-9KOHOMHUKA

Pacuér CAC u LTV mia croero npoaykra (WM pealbHOro OM3Heca).
Onenka coorHomenusi LTV / CAC (xopomo mu oHo). [Toctpoenue
yrpoméHHoN (GpuHaHCOBOM Mojenu Ha 12 MecsieB (10XOIbl, PacXOobl,
npuObUTb, JEHEXHBIH MOTOK). Pacuér Touku 6e3yObiTouHoctd u Cash
Runway.

CPC

U3yunth METpUKH IOHWUT-OKOHOMUKU H (popmynbl pacuéra. Paccunrars
CAC, LTV, ARPU pgns cBoero mpoaykra (¢ 0OOCHOBaHUEM
nonymenui). [loctpouts ¢uHancoByro Mojens B Excel/Google Sheets
Ha 12-24 wmecsma (3 creHapus: TMECCUMHCTHYHBIA, PEaTUCTUIHBIN,
ONITUMUCTHYHEIN). PaccumTaTh, CKOJIBKO HYXHO WHBECTHIIMHA IS
BBIXOJIa HA TOYKY 0€3yOBITOYHOCTH.

IIpomexxkyTouHas
aTTecTalys

Dxzamen

Mooynw 8. IIpodyxmoegulii n00xo0 6 bustece
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Tema 8.1

Jluunoe suodenue.
Yemouuusas momusayusn
ocnosamens

Cooeporcanue meopemuseckux 3ausamul

1. JImunoe BuAeHHE. Y CTOHYNBAst MOTHBAIIMS OCHOBATENS

JlmdaHoe BHIEHHE: YTO 3TO, 3a4eM HYKHO OcHoBaremo. OTinuue
BuaeHUs oOT wMmuccunm u uened (Vision vs Mission vs Goals).
KommnoHeHTsI BHAEHUS: YTO MBI cO3AaéM, IUISI KOTrO, KaKk MEHseM MHp,
Kakumu Oymem depes 5—10 ser. Y cToldnuBass MOTUBAIIHS: BHYTPEHHSS VS
BHEIIHSSI MOTHBAIWsl. VICTOYHMKHM MOTHBAIIMM OCHOBATENS: CMBICIH,
aBTOHOMIIS, MaCTEPCTBO, TIPU3HAHUE, BIMAHNE. BrIropanne: mpu3HaKH,
MIPUYMHBL, TPO(UIAKTHKA. PUTyadsl W TPUBBIYKA IS TTONIEPIKAHSL
sHeprum W (¢okyca. Ilpmmeppl: Kak W3BECTHBIE OCHOBATEIH
thopmynupoBanu cBoé Bunenune (Ctus xo0c, Mnon Mack, ocHOBaTenm!
JIOKQJTHHBIX KOMIIAHUIA).

Cooeporcaniue npakmudeckux 3aHamuil

2. JImanoe BunmeHue. Y cTOMYNBAsT MOTHBAIIMS OCHOBATEIIS
®opmymupoBka nuyHoro BuaeHws (1-2 a63ama) Ha 5-10 er.
Onpenenenue CBOEH MHUCCUM KakK OCHOBareis. BrlsBiIeHHE CBOHMX
KITFOYEBBIX HWCTOYHMKOB MOTHBAIMHM. Pa3paboTka puTyanoB Uis
MOAJIEP’KaHMs YCTOMYMBON MOTHBALMU.

CPC

Hanmcats nmuunoe BuzieHHE (TEKCT) U IEPECMOTPETh €T0 Yepe3 HEelto.
Wzyunte Ouorpadum 2-3 ocHoBareneldd W BBIASIUTH MX HCTOYHHUKH
MotuBali. COCTaBUThH CIUCOK AEWCTBUMN, KOTOPBIE BOCCTAHABIMBAIOT
9Hepruto (Ha Kaxxaplil 1eHb). [IpolTH TecT Ha BBISBICHUE CKIIOHHOCTH K
BBITOPAHMIO U COCTaBUTh IUIAH NPOQUIAKTHKH.

Tema 8.2
Texnonocuueckoe
NpPeOnPUHUMAMENbCHIBO.
Ocroenble nousmus

Cooeporcanue meopemuueckux 3aHamull

1. TexHOMOrMYECKOE MPEANPUHUMATETHCTBO. OCHOBHBIC TOHSATHUS
TexHoMoruuecKkoe MpeANPHHUMATEIBCTBO: OMPEACICHUE, OTIMYUE OT
TPAIUIUOHHOTO. TEeXHONOTHYEeCKUI cTapTarn: BBICOKUN PHUCK, BBICOKHI
POCT, MacIITabupyeMOCTh, ITU(PPOBBIC MPOAYKThI. VIHHOBAIHS: YTO 3TO,
TUMBl MHHOBAIMHA  (MPOAYKTOBBIE, MPOIECCHBIE, MAapKETHHIOBBIE,
opranuszanuontsie). TexHomoruueckas mwiathopma: uTo 3TO, MPUMEPHI
(i0S, Android, AWS, Telegram Bot API). Deep tech vs nubpoBsie
MPOAYKTHI: OTIUuMsA. JKM3HEHHBIM UK TEXHOJIOTHYECKOTrO CTapTara




(pre-seed — seed — early — growth — exit). Ponu B TexHONMOrHYECKOM
craprame: ocHoBatenb, CTO, CPO, tumima, pa3paOoT4HKH.
WuremiekTyanbHas cOOCTBEHHOCTh: MATEHTHI, HOY-Xay, KOMMepuecKas
TalHa.

Codepoicanue npakmuueckux 3aHsamuil

1. TexHOIOTrHYECKOE MPEANPUHUMATENHCTBO. OCHOBHBIC MOHSATHS
AHanu3 cBOETo MPOEKTa: SBJIAETCS U OH TEXHOJIOTHYECKUM CTapTaroM
(mo xputepusam). OmnpeneneHue TUNA MUHHOBAlMA B CBOEM MPOAYKTE.
Wnentudukamnms  TEXHOJOTMYECKOM  miaaThopmbl  (CBOeH WM

naptaépckoif).  CocraBieHHE  KapThl  CTEHKXOJJAEPOB  CBOETO
TEXHOJIOTHYECKOr0 IPOEKTA.
CPC

W3yunth oTiHMYKME TEXHONIOTMYECKOTOo CTapTama OT Majoro Ou3Heca
(Tabmuna cpaBHeHus). HaiiTu 5 mpuMepoB TEXHOIOTHUYECKHX CTapTAIIOB
U OIIPENENUTh UX TUI WHHOBAIMK. COCTAaBUTh CIHCOK TEXHOMOTHYECKUX
TPEH/IOB, KOTOpBIE MOTYT TOBJHATh HAa CBOKO HHUINy. PazoOpatbes c
OCHOBaMH 3alUTHl HHTEIUIEKTyaJlbHOW COOCTBEHHOCTH B CBOEH
obmacTH.

Tema 8.3

Cmpamezus noopulsea
ompacneti ¢

NOMOWBIO MEXHON02ULL

Cooeporcanue meopemudeckux 3auamul

1. Ctparerust moapeiBa OTpacieil C TOMOIIBIO TEXHOIOTHI

Konnenust moxpeiBHbIX MHHOBalui (Disruptive Innovation) Kieiitona
Kpucrencena. IlogumepxkuBaroimiyde VS — MOAPBIBHbIE  MHHOBAIMH
(Sustaining vs Disruptive). MexaHu3M MOJPbIBA: HOBBIA MIPOK 3aXOAUT
C HHU3KOTO CErMEHTa MM HOBOIO PBIHKA, JHMJAEPHl UTHOPHUPYIOT — CO
BpEMEHEM yJydIliaeTcsi W BbiTecHseT auzaepos. [Ipumepsr: Netflix vs
Blockbuster, nudpossie kamepbl vs 1i€Hka, Takcu vs Uber. Ilouemy
TPl PHIHKA MPOHUTPHIBAIOT: WHEPIHS, (OKYC Ha JIYUINX KIHCHTAX,
CTpax KaHHHMOanm3anuu. TexXHONOrMM Kak JpaiiBep moapeiBa: Al,
omokueiin, loT, OworexHonoruu. YCIOBUS IjIs TOAPBIBA: OBICTPOE
yIydIlleHne TEXHOJOIMH, AacCHMMETpUYHas MOTHBAaIlWs, HU3Kas
Map>KHHAJTBHOCTb IS JIFJIEPA.

Cooepoicanue npaxmuieckux 3aHAmutl

1. Ctparerus moapeiBa OTpacieil ¢ TOMOIIBIO TEXHOJIOTHI

AnHanu3 oTpaciu, B KOTOpOi paboTaeT CTYeHT: €CTh JIU MOTEHITHAI [T
monpeiBa. BEISBIEHNWE «CJHEMbIX 30H» JHUAEPOB pbHIHKA (YTO OHH
urHOpHpyIoT). Pa3paboTka THIOTE3BI TMOMAPHIBA: C KAKOTO CEerMeHTa
MOXKHO 3aiiTh. AHaim3 1-2 mpuMepoB TOIPHIBA B CBOSH WIIH CMEKHOM
OTpaciy.

CPC

[Ipountate rnaBel KpucreHceHa o MOAPBIBHBIX MHHOBALMAX (KpaTKoe
conepxanue). [IpoananusnpoBats 3 mpuMepa NOAPHIBHBIX HHHOBAIMH 1
BBIIENUTH JTambl moxpbiBa. HapucoBaTe rpaduk  <«3BOMIOLUS
TEXHOJOTMM VS  TpeOOBaHMA  pBIHKA» Uil CBOGH  HUINM.
CdopmynupoBaTh, KaKk MOXXHO IOIOpBaTh JIMAEPa B CBOEH OTpaciu
(rumoresa).

Tema 8.4

Toopuvisnsie unnosayuu
U Kax

cmapmany nobeoums
audepa pviHKa

Codepoicanue meopemuiecKux 3aHamull

1. IlonprIBHBIC MHHOBALIMH WM KaK CTapTaIry HOOEIUTh JIHepa PhIHKA
Crparerun nozpsiBa: low-end disruption (neméBblii CErMEHT) U new-
market disruption (HOBBIH PBIHOK). DTalmbl MOAPHIBA: BXOA — CKPBITHIN
pOCT — IepeKiloueHrne — BbITecHeHue. bapbepsl s nuaepa: OusHec-
MOJeNb, KaHalbl Npojax, KyiueTypa, KPI. Urto nemaer crapram:
MeHblIass (YHKIHMOHAJIBFHOCTh, HO JemeBiie/ynooHee/mpome. Toukn
BXOZa: HENONOTPEONEHHbIE KIMEHTHI, Mepeo0CTyKeHHbIE KIUEHTHI,
HOBBIE ClieHApUH. ACHMMETPUYHAsl BOMHA: MIpa MO MIPaBUiIaM, KOTOpbIE
HeBbITOnHBI Nuaepy. Ilpumepsr noden: Uber vs Takcu, Airbnb vs orenn,
Zoom vs Cisco WebEX. Puckm s craprama: jupep KOIHpYeT,
PETYISTOpUKA, HEAOCTATOYHOE (PHHAHCHPOBAHHE.




Codepoicanue npakmudeckux 3aHsamul

1. IloopuvisHble uHHOBAYUU UU KAK CIMAPMAny nobeoums auoepa pulHKA
BeiOop numepa B CBOGH OTpacid M aHAIW3 €ro CladblXx MeCT.
Omnpenenenne crparerun nonpeiBa (low-end mnm new-market) st
cBoero craprama. Paszpaborka MVP ans mnpoBepkd MOIPHIBHOM
rurnote3bl. [locTpoeHne KapThl «4TO JHaep AAET JHIIHEE, YTO HE AaéT
HY)KHOTO».

CPC

CocraBuTh npoduib Juaepa peiHKa (07, ayUTOPHsL, OU3HEC-MOJIENb,
cnabple Mecta). OnpenenuTh 3 cerMeHTa, KOTOpbIe JIUAEpP UTHOPUPYET
Wi nepeobcimyxuBaer. PazpaboTaThk cTpaTervio MoIpbIBa Uil CBOETO
ctaprana (1-2 crpanuupl). M3yduTh Keiic yCrenHoro mojpesa u3 cBoen
orpaciu (MM MAaKCUMAaJIbHO OJTM3KOH ).

Tema 8.5
Cmpamezus 201y6020
oKeana

Cooeporcanue meopemuseckux 3auamul

1. Ctparerus roiayboro okeaHa

Konmnenmust «I"omy6oii okean» (Blue Ocean Strategy): Kum 1 Mo6GopH.
Kpacuprit  okean: k€cTkasi  KOHKYPCHIIHMS, IICHOBBIC  BOWHBI,
OrpaHMYEHHBIN pBIHOK. ['omy0oil OKeaH: HOBas HHIIA, OTCYTCTBHE
KOHKYPEHITUH, CO3JlaHHe HOBOTO crpoca. HHCcTpyMeHTHI:
crparernyeckast kanBa (Strategic Canvas), dersipe JericTBus (yOpaTh,
YMEHBIIUTh, TOBBICUTH, CO3/IaTh), MATpUIA «CHWKEHHE-CO3JJAHHE.
Kpusas nennoctu (Value Curve): cpaBHeHHE C KOHKypeHTamu. [lyTtm
COo3JlaHMs ToIyOOro OKeaHa: TIOCMOTPETh Ha albTEpHATUBHBIC OTPACIIH,
CTpaTernmyeckue TpYIIbl, IEeNoYKy NOKymnarened, JIONOTHHTENbHbIE
yCIyrd,  (DyHKIHMOHAJIbHO-IMOLMOHAJIBHBIA  NIpoduiab,  TPEHIBI.
Ipumepsr: Cirque du Soleil (0e3 sxuBoTHBIX 1 3BE31), Nintendo Wii (He
3a rpaduky), Yellow Tail (mpocToe BUHO).

Cooeporcanue npakmuseckux 3aHamul

1. Crpaterus roay0ooro okeaHa

ITocTpoenmne crparermdeckoll KaHBBI JJISI CBOCH OTpaciv. 3aloHEHHE
MaTpuibl «yOpaTb — YMEHBIIUTH — TIOBBICHTH — CO3JaTby.
Onpenenenrie MyTH CO3AaHMS TOIyOOr0 OKeaHa I CBOEro MPOAYKTa.
QopMynHpOoBKa HOBOW KpPHWBOM IIEHHOCTH (YeM OTiIW4aeMcs OT
KOHKYpPEHTOB).

CPC

W3yante xHUTY «CTpaTerus roxyOooro okeaHa» (KITFOYEBBIE TIIABHI).
[TocTpouTs cTpaTernveckyio KaHBY JJsl CBOEH orpaciu (MHHHMYM 5—7
(hakTopoB). 3amMOTHUTH MATPHUIy «yOpaTh, YMEHBIIUTH, IOBBICUTH,
co3mate» (4-6 myHkToB B Kaxmoi). CdhopMymupoBaTh CTpaTETHIO
roxy0oro okeana Jisi cBoero craprarma (1 adzarr).

Tema 8.6

@axmopul ycnexa
cmapmana.

Komanoa ocnosameneti

Coodepoicanue meopemuieckux 3aHamull

1. dakropsl ycnexa craprana. Komanga ocHoBaTenen

KitoueBsie (akropbl ycmexa crapramoB mo wuccineoBanusMm (CB
Insights, Startup Genome). Tom-5 mpu4MH TpoOBajia: HET PHIHOYHOMN
MOTPeOHOCTH, MPOOJIEMbl ¢ KOMaHAOW, KOHKYPEHTHI, LeHa/U3IEpKKH,
IUI0XOH MpoAyKT. Ponb KOMaHIp! OCHOBaTeNeil: CTaTUCTHKA (KOMaHIIbI
u3 2-3 ocHoOBaTened ycmemHee OaMHOYEK). KommieMeHTapHOCTbH
HAaBBIKOB: OusHec + TexHomormu + mpomykt (umu «hustler, hacker,
hipster»). Pacnpenenenue poneil 1 OTBETCTBEHHOCTH, yperyJupoBaHHE
koHGmKTOB. Equity (momm): kak nemuth, BecTHHT (vesting), cliff,
aKIUOHEpHOe corjameHne. HaliM mepBBIX COTPYAHHMKOB: KYyJIbTYpa,
LIEHHOCTH, TPOBEPKa Ha COOTBETCTBHE. KopmopaTuBHas KyjibTypa B
cTapTarne: IeHHOCTH, HOPMBI, TPaIULINH.

Codepoicanue npakmudecKux 3aHsamui

1. ®axkTopsl ycnexa craprana. Komanaa ocHoBaTenei

Onenka cBoeld KoMaHAbl (€clIM €CTh) WIM HICaJbHOr0 NpOdUIIs
ocHoBaTenel g cBoell uaeu. Pacnpenenenue poneil u pacdyér noner




(proposed equity split). Hamucanue axIuOHEpHOrO COTJAIICHUS
(ocHOBHBIC TyHKTHI). Pa3paborka mpoduiast MepBBIX 3 COTPYAHHUKOB
(KOro HaHUMATh B TMIEPBYIO OUEPEIb).

CPC

Wzyuute uccnenoanne CB Insights o mpuumHax mpoBajia crapTamos.
CocTaBuTh MPOQPHIb HJICATLHOW KOMaH bl U3 3 OCHOBAaTENEH /it CBOCH
uaeu. Paccuntath Bectunr (4 roma + cliff 1 rox) mis cBoeit KoMaHIBI
Hanmcate crnmcok KynbTypHBIX IIGHHOCTEH cBoero craprama (5—7
ITYHKTOB).

Tema 8.7

Knuenm u ezo
nompebrHocmu.
Bocmpebosannwiii npodyxm

Cooeporcanue meopemuieckux 3aHamul

1. Knuent u ero norpedbHocT. BocTpeOOBaHHBIN MPOAYKT.
Product-Market Fit (PMF) — coorBercTBue mpoaykTta peiHky (Marc
Andreesen). IMpusnaku PMF: Bbicokuii retention, opraHu4ecKuii pocr,
capadaHHOEe paauo, KIMEHTHl pPAacCTPAUBAIOTCS, KOIJIA TMPOAYKT
HenoctyneH. Kak m3meputs PMF: ompoc (HackoiabKo paccTpOHUTECH,
ecnu poaykT ucdesner) — 40% mnopor. I1yte kK PMF: urepannu, nouck
KaHallOB, CEerMEHTHpOBaHWE. MeTonsl BBISIBICHHUS OTPEOHOCTEH:
Custdev, wnabOmomenve, adanu3 maHHbeXx. Kano-momens: 0a3o0BEIE
norpedHocTr  (must-be), nuHedHble (performance), BocToOpraroime
(delighters). Jobs to be Done (mmoBTOpeHwe U yriayOIeHHE): YTO KIUEHT
HaHUMaeT MpoAyYKT caenats. Customer Journey Map (CIM): kapra nytn
KIIMEHTa OT OCO3HAaHUiA HpO6HeMLI 0 JIOAJIBHOCTH. boim u Toukm
TPEHHUA KIIMCHTA Ha KaXXJIOM JTarie.

Cooeporcanue npakmudeckux 3aHamuil

1. KnmmeHT 1 ero norpedbHOCTH. BOCTpeOOoBaHHBIN MPOTYKT

IIpoBenenue ompoca Ha PMF (Bompoc «kak CHIIBHO pacCTPOUTECH, ECITH
poIyKT ucuesner?»). Ilocrpoerne Customer Journey Map mist cBoero
nponykta (5-7 ortamoB). BrigBineHMe 0a30BBIX, JIMHCHHBIX H
Bocropratoimx mnorpedHocreli (Kano). dopmynupoBka, Kak I0CTHYb
PMF (rumote3sl ¥ TIaH HTEpaITuii).

CPC

IpoBectu onpoc MuruMyM 20 TTOTEHIIMATHHBIX KJIMEHTOB Ha U3MEPEHUE
PMF. Iloctpouts Customer Journey Map mnsi cBoero mpoaykra (c
bomsimu 1 Bo3MoxHOCTsIMH). CocTaBuTh Kano-mmarpamMmy Ui CBOEro
mpoaykra (mo 3 moTpeOHOCTH Kaxkaoro twma). Hamumcats mmaH u3 5
uTepanmii mo poctkennto Product-Market Fit

IIpomexxyTouHas
aTTecTalus

Dxzamen

Mooynw 9. A30yka cmapmana
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Tema 9.1

Buibop opeanuzayuonno-
npagosoli popmul u pacyém
HAI02080U HAZPY3KU

Cooepoicanue meopemudeckux 3auamuti

1. Beibop opraHW3allMOHHO-TIPAaBOBOM (OPMBI U PacuéT HAIIOTOBOM
Harpy3Ku

Ou3. muo/UII/OOO: OTBETCTBEHHOCTh, OTYETHOCTH, OTPAaHUYCHHUS,
nocnenctsusg orcytBusg OIID. 1.2. 3akperuieHHe napTHEPCTBA IPH
Be10ope OIlD. Obs3aTensHbie B3HOCH UII: ckoibKO, KOT[a, B KaK HMH
MOXXHO Bocnosib3oBaThesi. Hanoroseie pexumel: YCH «goxoney, YCH
«IOXOIBI MUHYC pacxonp», mnateHT, AYCH (moxomel, moxomsl -
pacxoapl), OCHO — ¢opmynsr pacuéra. Korma um CKoibKO IIIaTUTh:
ABAaHCOBBIE IIJIATEXH, TOJIOBOM HAJIOT, CTPAaXOBbIE B3HOCHI, CPOKH
oru€rHoctu. Kak nepecraTh myTaTh CBOM JICHBI'M C IEHraMu OW3Heca

Codepoicanue npaxmudecKux 3aHsamui

Pacuér aBancoBoro mmarexa: ¢opmynsl ansi YCH 6%, YCH 15%;
BBIUET CTPaXOBBIX B3HOCOB

HanoroBbie 16roThl AJ151 HOBBIX U (IIPaKTUKYIOLIMX) MPEANPUHAMATENEH

CPC
Ecnu s menpaBwibHO BeiOepy OIID — kakue mocneactBusi? busnec
pacTér — KOrJa M Kak NepeiTH Ha Apyrod HaJoroBbeld pexum. Ecom He




NOJIYUYUTCd HA4YaTb OM3HEC — Kak 3aKPLITH 6uzHec 0e3 MOCIEACTBUI

Tema 9.2

Hanozosas mooensv u
ynpasnsieMocms ousmeca ¢
nepeoeo OHs

Codepoicanue meopemuueckux 3aHamull

1. HamoroBast Mozienb U ynpaBisieMOCTh OM3Heca ¢ epBOTO AHS

Buner peitsrensHocTu. Kak BeIOpaTh Kon aestensHoctr (OKBD/):
JIOTHKa KJaccu(puKaIuy, OCHOBHOMI Vs JIOTIOJTHUTENBHBIMN,
nuneH3upoBanue. Tperbn nmua npu  peructpamuu  FOJI  (Gankwm).
Kommepueckass ocMOTPUTENBHOCTD - KaKHE CEPBHUCHI YIPOCTAT KU3Hb:
TINocycnyru, JIK HanoroBoii, smeKTpOHHAS TOIMUCH, TIOJIE3HBIE CEPBUCHI
(ITpozpaunsiit  6usHec, Paccuer marenrta, [ns ymmatel w paccuera
CTPaxOBbIX B3HOCOB - M0Ka3aTh, KaK MU 0JIb30BaThcA). [lepBble miaru
MOCJIe PEruCTpalii: aHAIW3 PBIHKA W BHIOOP MOCTABIIMKOB, CEPBHCHI
JUIS TIPOBEPKH KOHTPAareHTOB. THIIOMOTHS JIOTOBOPOB: C KJIHEHTOM
(odepra), ¢ moapsguukom (I'TIX), Tpymooir, NDA — korma Kakoil.
O0si3aTenbHBIE DIIEMEHTHI B JIOTOBOpE: IMPEAMET, CTOMMOCTB, CPOKH,
OTBETCTBEHHOCTD, MOPSAOK pacTop>keHus. THITOBbIe OMMOKN: HEYETKIE
CpOKH, moaMmeHa TpynoBoro gorosopa ITIX, orcyrcrBue nopsaka
npuémkd. Kak mnpuHMMaTe omiaTy MO 3aKOHy: Kacca, TepMHUHA,
nepeBobl. IIpunuio mucbMO K3 HAJIOrOBOM — Kak MOHATh WU Kak
oTBeTUTh. HasloroBeIii KOHTPONP W Kak C HUM paboTaTh: TpaBa,
00s13aHHOCTH, anropuT™M JercTBuil. Korma HyxkeH Oyxranrep - korja
CIIPaBUTECHh CaAMH, a KOIIa 1opa JIENEerupoBaTh

PabGora ¢ 6a30ii 3HaHUA B 4aT-00TE.

N

CPC

o

Tema 9.3
Dunancosoe ynpasieHue
ousnecom

Cooeporcanue meopemuseckux 3auamul

1. ®unancoBoe yrpaBiieHUE OU3HECOM

ITouemy Om3HEC «HE YIpaBIseTCsS». PasphlB Mexay Oyxraiarepuei,
HaJoraMM ¥ peabHBIMU JieHbramu [lodemy mnpuObBLIL # JCHBIW.
KaccoBple pa3pbeIBBI: OTKynma oHHM Oepyrcs. OmmOKH ydera Ha CTapre,
KOTOpEIe JIoMafoT cuctemy . "®durancoBas momenb OuzHeca. Jloxon,
pacxo, npuObLTh, Mapka. [locTossHHBIC U IepeMeHHbIe pacxopl. Touka
0e3yosiTouHocTi. Kak cumrate peHtabenbHOCTh. OmmoOka «paboTaro
MHOT'O — 3apa0aThIBAI0 MaJIoy.

Cooepoicanue npakmuieckux 3aHAmu

1. ®uHaHCOBOE yITpaBIeHNE OU3HECOM

HanoroBas wmomenp kak wuHCTpyMeHT ympaBieHnus. Korma YCH
nepecraer ObITh BbIrogHOH. Ilpn3Haku HEOOXOOMMOCTH mHepexoga Ha
OCHO. Pa6ora ¢ HAC: xorma 310 1umoc, a He MuHYC. OmmoOkn
“onTUMHU3ALMU’, KOTOpbIE NPUBOAAT K [IOHAYUCICHUSM. JleHbru B
Oom3Hece: KOHTPOIb U Oe3omacHocTh. Kacca, pacuéTHbIi CUéT, TONOTYET
“UépHas xacca” — dYeM OTO 3aKaH4MBaeTcsa. J[poOneHwe IeHEeKHBIX
norokoB. Kak HamoroBast BUAMT ABMKEHHE ICHEr. THIIOBBIE CXEMBI
JIOHAYVCIICHU.

CPC

Tema 9.4
Macwmabuposanue u
3awuma ousHeca

Codepoicanue meopemuueckux 3aHamull

1. MacmrabupoBanue u 3amura Ou3zHeca

Hpobnenne OuzHeca: r1e rpadb. YTo Takoe ApoOJIeHNE C TOYKH 3PEHUs
O®HC. Ilpu3Haku HCKYCCTBEHHOIrO pasjencHHd. CBsA3aHHBIE JHIA H
adbumupoBarnocte. Korma nmpobnenme momyctumo. Pabora ¢
MepcoHaNoM U noapsiturkaMu. CoTpyaHuku vs camozansTeie vs UIT
[lepexBanuduranuss B TpydoBele OTHOweEHUs. Kak Hamorosas
JIOKa3bIBaeT PUKTUBHOCTh. be3omnacHble MOsIENN COTPyAHNYECTBA
OmmbKH JOrOBOPOB.

Cooepoicanue npakmuieckux 3aHAmutl

1. MacmrrabupoBanue  3amura OuzHeca

BeiBom geHer W nmuHAas cTpaTerds COOCTBeHHUWKA. JMBHUIEHIBI,
3apruiata, 3aiMbl. Kak coOcTBeHHHMK “‘3a0upaer aeHpru”. OmmOkwy,
KOTOpbIC TPUBOMAAT K JOHAYMCICHUsAM. bamaHc Mexay OW3HECOM H




JWYHBIMY (DUHAHCAMHL.
CPC 1
HanoroBble mnpoBepkn u 3ammuTa. Kak BBIOMpalOT Ha IPOBEPKY.
Kamepanbubie vs Bboiesmable. Tpebosanuss DHC: kak mpaBHIBHO
orBeuath. OMMOKKM KOMMYHHKAIlMA C HaloroBoi. IloaroroBka K
npoBepke"
[IpomexyTouHas Axzamen 2
aTTecTalus
HWrtorosas arrecranus Dk3zamen 4
HToro 248

2.5. Onenka Ka4yecTBa 0CBOEHHUS NPOTrPaMMbI
OneHka KayecTBa OCBOGHMSI NMPOTpaMMbl BKIIIOYAET MPOMEXYTOUHYIO aTTECTAIlMI0 U UTOTOBYIO
aTTECTALMIO CITyIIaTeNeH.
[IpomexyTouHass arrecTalMsi OCYIIECTBISETCS B (QopMe »3K3aMeHa II0 MOJYJI B BHUIE
BBITIOJTHEHUS TTPAKTUYECKOTO 3/IaHUSI TIO POICHHBIM TEMaM.
WroroBas arrtecranus mnpoBoAuTcs B (OpME SK3aMEeHa Ha 3HAHHWE TEOPETHUECKOM YacTd |
BBITIOJTHEHUE TIPAKTUYCCKUX 3aaHUH.
VYcnoBus fomycka K U”TOTOBOW aTTeCTalluu:
MIPOMIEHBI BCE ATAIbl IPOMEKYTOYHOM aTTECTALNH;
2.5.1. ®opma(bl) TeKylIeH, MPOMEKYTOYHON M HTOTOBOM aTTeCTALMU
[IpomexyTouHas aTTecTanus IpoBOAUTCA B (opMe 3K3aMeHa MO0 MOJYJII B BHJE BBIIOJHEHUS
MPAKTUYECKOT0 3JaHUsl MO MpOoHAeHHbIM TemaM. J[lng ycmemHoro mnpoxoxzaeHus I[IA caymarens
BBITIOJTHSIET TIO OJHOW HWHAMBUAYATbHOW paboTe MO KaXJAOMY M3 MOJIYyJEH W pa3MemlaeT IOTHBIN
KoMmIieKT matepuaioB B JIMC, corjacHo yTBEpKIEHHBIM KpuTepusMm. dopmar nemMoHCTpanuu He

MPEIyCMOTPEH.

Kputepuu oneHMBaHUsI MPOMEKYTOUYHON aTTECTAIIUU
—  COOTBETCTBHE 33/IaHUI0 MOJAYIIS U MOJIHOTA BHITIOJHEHHSI BCEX IYHKTOB;
—  KOPPEKTHOCTb PElICHU U BAIUTHOCTh PE3YIbTATOB;

—  KadecTBO 0OpMIICHHUS,

- CO6J'IIOI[€HI/I6 aKa,I[eMI/I‘ICCKOﬁ I[O6POCOB€CTHOCTI/I (OpI/IFI/IHaJIBHOCTB, KOPPEKTHBIC
3aMMCTBOBaHMsI, OTCYTCTBUEC COBH&,Z[GHPIIZ, He 00BICHEHHBIX CCBIJ'IKaMI/I);
— coOmonaenue cpokoB caaun B JIMC.
IIxaner OLCHNBAHMA:
Bannel/Kputepn | coorBeTcTBHE KOPPeKTHOCTh Ka4ecTBO cobJrogeHne cobJrogeHne
| 3a/IaHUI0 MOJYJISl | peleHui U | opopmiieHus; aKaJeMH4YecKoii | CPOKOB cJayW B
| MOJIHOTA | BAJIMIHOCTH aodpocosecTtHocT | JIMC.
BBINOJTHEH U pe3y/1bTaToB; U
BCeX MYHKTOB
5 Bromonaenst  Bce | Pemenns CrpykrypupoBano | Pabora --
MYHKTBl  3aJaHusl | TEXHHYECKH/JIOrHY | , YUTAEMO, | TTOJHOCTHIO
MOyl B TIOJIHOM | €CKH BEPHBI, | €AMHBIH  CTHWJIb, | OPUTHHAIBHA (WIN
00BéMe, HET | pe3yabTaThl KOJI/TEKCT BCE
TIPOITYCKOB, BOCIPOM3BOAUMBI | OT(hOpMATHPOBAH | 3aWMCTBOBAHHSA
pabota u  ODOCHOBaHHIL | BI, €CTb | SIBHO yKa3aHBI
TTOJTHOCTHIO obpaboTka KOMMCHTApUW/TIOS | CCBUIKAMH),  HET
COOTBETCTBYET OO OK cHeHus,  (haiumpl | coBmageHHi c
3aJaHUI0 KOppEeKTHa Ha3BaHbI JIOTUYHO, | IPYTHMHA
MaTepralIbl paboramu, HET
YIIaKOBAHBI TuIaruaTa
AKKypaTHO
4 Boimonnensl  Bce | Pemenus B uenom | Xopouiee Enuanynsie --
OCHOBHBIE BEpHBI, HO ecTh |— | odopmieHre, HO | COBHAJCHUS,
ITyHKTBHI, HO | 2 ecTh MenKue | 00bSICHEHHBIE
OTCYTCTBYET | | He3HAaYHUTENbHBIE | HETOUETHI: KOPPEKTHBIMHU
HE3HAYUTENbHBIA | OmMOKK / | MectaMM HapylIeH | cChUIKaMu; obOmias




JJIEMEHT / | HeTouHOCTH, HE | CTWJb, HE BCE | OPUTMHAIBHOCTH
HE3HaYUTeNbHas BIIUAIOILINE Ha | (haiiier BEICOKas (>80%)
4acThb OCHOBHOH TIO/ITTMCaHBbI,
pe3ynbTar OTCYTCTBYIOT
OTIIENTbHBIE
KOMMEHTapUH
3 Bemonueno 70— | Pemenus Cpennee Ectp Pa6ora claHa
80% 3a1aHusl, | paboTaroT, HO €CTh | KauecTBO: 3aMMCTBOBAHHS CTpOro B
OTCYTCTBYIOT 2-3 | OIIMOKH B | CTpYKTypa ecTh, | 0e3 ccbutok (10— | yCTaHOBJICHHBIN
IyHKTa WM OIWH | KpaeBbIX ciy4asx | HO  odopmienue | 20% paboTel), wim | cpok  (BKIIIOYast
3HAYNUTEIBHBIN / He 00paboTaHBI | «TpS3HOE» HE3HAYMTEJbHBIE | BCE MaTepHaJIbl)
670K UCKJIIOUECHHS /| (mmHMe  Qaiinel, | coBmaaeHus c
Pe3yNIbTaThI pasHbIit CTUITb, | APYrHMH
YaCTHYHO MaJio CITyIIaTeNsIMH
HEBEPHBI KOMMEHTapHEB)
2 Bemonueno 50— | Pemenus OdopmieHne 3HauyuTENbHbIE HesnauntensHas
69% 3a1aHus, | comepxkar TUIOXO0E:  TPYIHO | 3aMMCTBOBaHHUS 3ajgepkka (mo 3
OTCYTCTBYET CHCTEMHbBIE YUTATh, Her | 0e3 ccputok (20— | KayleHOapHbBIX
Gonee 3 MYHKTOB | OIIMOKH, CTPYKTYPBHI, 40%), win | JaHer)
50050 KJIFO4YEBas PE3yabTaThI HCSACHO, qTO K 3aMECTHBIC
4acCThb HEBAJIUIHbI Ui Y€MY OTHOCUTCH COBIIAICHUA C
He JpYrMMH
BOCITPOH3BOISTCS paboramu
1 BeinonaeHo Pemenus He | OdopmiecHue Bonee 40% | 3anmepxkka ot 4 10
MeHee 50% | paborator, OTCYTCTBYET paboThI 7  KaJeHIapHBIX
3amaHusi, paboTa | pe3ynbTaThl (Habop  ¢aitoB | ckonmpoBaHo (0e3 | mHew
HE COOTBETCTBYET | OTCYTCTBYIOT WIHM | 0e3  TMOSCHEHHii, | CCBUIOK), WITH
3aJJaHHI0 IPOTHBOPEUUBBI HEYHUTaeMbIH pabora
KOJI/TEKCT) HECAMOCTOATEIbH
a
0 PaGora He cnana | Pemenus He | Marepuanst  ne | [lonmublid r1uiaruar | 3azepixkka Oosee 7
WM HE OTHOCHUTCS | NMPEACTaBJIEHBI 3arpy>KeHbl B | (pabora WENHKOM | KaJlCHAAPHBIX
K MOZAYJIIO i noiHocTeo | JIMC WM | HE&  CBOf, WM | JHeH wim pabora
HEBEPHBI 3arpy>KeHbl ¢ | xomus IOpyroi | He craHa
HapyIlIeHHeM paboThI)
¢dopmara (ue
OTKPBIBAIOTCSI)
Urorosas mkaia OLICHUBAaHUA
OTtnu4o 21-23 fanna
Xoporto 17-20 6ammoB
Y I0BIETBOPUTENHHO 14-16 GammoB
HeynosnerBoputenbHo Meree 14 O6amioB
CJ'IYI_I_IaTeJ'IHM, IMOJIyYUBIINEC 10 pe3yiibTaTaM HpOMe)KYTO‘IHOﬁ aTTeCTallnunu OLICHKY

CHCYHOBJICTBOPHUTCIBHO» YCTAHABJIMUBAKOTCA CPOKU HOBTOpHOﬁ HpOMe)KYTOqHOﬁ arrectauuu. Ecmam
O6y‘l&IOH.IPII>iCH HC JIMKBUAWPOBAJI aAKAACMHUYCCKYIO 3aJ0JKCHHOCTH IIPU IMPOXOKACHHUU HOBTOpHOfI
HpOMC)Ky’TO‘-IHOI\/’I arreCTalnuu B HepBLIfI pa3, eMy HIpeaoCTaBJISICTCA BO3MOXKHOCTb HpOfITPI MMOBTOPHYHO
MPOMCKYTOYHYIO aTTECTALIUIO BO BTOpOfI pas.

HepBaﬁ MOBTOpHAasA MPOMECIKYTOUHAA aTTeCTalusad W BTOpad IMOBTOpHAd MHPOMEKYTOYHAA
aTrTecTalusa NpoBOAATCA komuccueit. CoctaB KOMHCCUH (l)OpMI/IpyeTCH ACIapTaMCHTOM O6p330BaTeJ'ILHLIX

IIPOrPaMM.

Wrorosas arrecranus (MA): B paMKkax UTOTOBOM aTTECTallMU MPOBOJIATCS UTOTOBBIE AK3aMEHBI Ha
3HAHHWE TEOPETUYECKON YaCTU U BBINIOJHEHUE MPAKTUYECKUX 3aJaHUM.

Kpurepuu orieHuBaHus:

Teopernueckas yacTb:

HpaKTI/IquKaH 4acCThb:

CooTBeTCTBHE 3aaHUI0 — BBIIIOJIHCHHEC BCCX ITYHKTOB 3aJaHUA

HpaBI/IJ'ILHOCTL OTBCTOB — MPOLCHT BEPHBIX OTBETOB OT O6IJ_ICFO quciia BOIIPOCOB
IlonHOTa OXBaTa — OTBEYEHHI JIU BOIIPOCHI IO BCEM KIIFOUCBBIM TCMaM MOYJIA




—  KoppekTHoCTh peniennss — paboToCcrmocoOHOCTh, OTCYTCTBUE OMIUOOK
—  BamuaHOCTB pe3ynbTaToB — PE3yJabTaThl BEPHBI U BOCIIPOU3BOIUMBI
—  KauecTBo ko/a/peliieHusi — YUTAEMOCTh, CTPYKTYpa, KOMMEHTapHH, 00pad0TKa OMHO0K

—  OdopmieHre — UHCTPYKIMH, JOTUYHAS CTPYKTYpa MaTepHalOB

OOutre TpeGoBaHuUs (VI TEOPHH U TIPAKTHKH ):
—  CoOmonenne popmata — TpeOOBaHUS K 00bEMY, BpEMEHH, CIIOCO0Y ciaun
—  Akaznemuueckasi J0OpPOCOBECTHOCTh — OTCYTCTBHE IUIaruara, CIUChIBAHUS, MOJICKA30K
I1IkaJibl OLICHUBAHUS:

Bamme/Kputep | 5 4 3 2 1 0
)07
[paBuneHOCTE | 90-100% 75-89% 50-74% menee 50% — —
OTBETOB BEpPHBIX BEPHBIX BEPHBIX BEPHBIX
OTBETOB OTBETOB OTBETOB OTBTEOB
[TonmHoTa OtBeTHl OTBeTHI OTBeTHI OTBeTHI HE — —
oxBara OXBAaThIBAIOT OXBAaThIBAIOT OXBAaThIBAIOT OXBaThIBAIOT
BCE KJIFOYEBBIE | OCHOBHBIE Mmenee 70% KJIIO4EBbIC
TEMBI Kypca TEMBI, HO €CTh | KJIFOYEBBIX TEM | TEMBI M TECT
1-2 OTCYTCTBYET
MPOMYIIEHHBIX
paszena
CooTtBercTBHE BeinonHeHsl BeimonHensl Beimonnexno Beinmonneno — —
3aJJaHUI0 BCE MYHKTHI Bce ocHOBHBIE, | 70-80% menee 70%
3aJaHus npormyiieH 1
HE3HAYUTCIIbH
bIi1
Koppexraocts | Permenue 1-2 Pemenne Pemenue e — —
peeHus BEpHO, OIIMOOK | He3Ha4YuTeNbH | paboraer, HO pabotaer nwim
HET pI€ OLINOKH €CTh OLINOKH COJICPIKHT
CHCTEMHBIE
OLINOKH
Banugnocts PesynbraTs! B nenom Pe3ynbratsl Pe3ynbratsl — —
pe3yNIbTaToB BEPHBI, BEpHEBL, HO 1-2 | "acTH4HO OTCYTCTBYIOT
BOCHPOM3BOJU | pe3ynbTaTa HE | BEpHBI WM WJIN HEBEPHBI
MBI, 000CHOBaHBI YaCTHYHO HE
000CHOBAHBI BOCIIPOU3BOJIAT
cst
KavectBo Kon/pemienne | Xoporo, HO VYnoenersopur | Heuntaemo/ne | — —
peanuzanuu CTPYKTYPUpPOBA | €CTh MEJKHE €JIbHO, HO €CTh | KOMITHJIUPYEMO
HBI, YUTAEMBI, HEIOYETHI «TPS3BY
ecTh
KOMMEHTapuH,
obpaboTka
OHIMOOK
Odopmienne Ectp Xoporo, HO Cpenne: gto-to | OdopmieHne — —
HMHCTPYKIHS, ectb 1-2 €CTh, HO OTCYTCTBYET
JIOTUYHBIE Henmovéra HETIOJTHO
Ha3BaHNA,
aKKypaTHast
YITaKOBKa
Cobmnronenmne — — CymectBenrsie | Hesnauntensn | ©@opmar
¢dopmata OTKJIOHEHHSA bI€ OTKJIOHEHHUS | MOJTHOCTBIO
Munyc 2 6amma | Munyc 1 6ann | coOmronén
0 GamoB
Axanmemuuecka | — Bonee 30% 3naunrtenpHbie | HesmaumtenmsH | OTBer/pemeHH
ST 3aMMCTBOBAaHH | 3aMMCTBOBAHUS | ble € OpUTHHAJIBHBI
JI00POCOBECTHO i wm (10-30%) 3auMcTBOBaHMs | 0 OayioB
CThb KOMHMPOBAaHUE Munyc 2 6amna | (zo 10%)
qy>KOH pabOThI Munyc 1 6amn
— pabora He

MPUHUMACTCA




HMroroBag mkana oneHMBaHUSA

Otnnuo 45 — 50 6ayoB
Xoporio 35 — 44 Gamna
Y IOBJICTBOPUTENBHO 25 — 34 Gamna
HeynosnerBoputensHo 0 — 24 Ganna

.HI/IIIa, HC MMpomeaAmue HUTOTOBYIO AaTTCCTALUMIO HJIM IHOJYYMBIIMEC Ha ATOTOBOM aTTeCcTalun
HCYAOBJICTBOPUTCIILHLIC PE3YJIbTAThI, BIIPABC IMOBTOPHO HpOfITPI HUTOIOBYHO aTTECTAllMIO B CPOKH,
OIIpEEsAIEMbIE aKaIEMUCH.

2.5.2. OneHOYHBIE MATEPHAJIBI

OneHouHble MaTepHalbl Ul IPOMEXYTOUHOH arTecTanuu npuseaeHs! B [Ipunoxenun 1.

OneHouHble MaTepHalbl Ui UTOTOBOW aTTecTaluy puBeieHsl B [Ipunoxenun 2.

2.5.3. AHa/u3 y10BJIeTBOPEHHOCTH TpedOBaHMii ciaymaTeei

Jlo Hauvama oOy4eHHs 1O TporpaMMe W IO HTOraM OOydYeHHs MPOBOAMTCS aHKETHPOBAHWE
cIymartesei Uil aHajdu3a OKUJIAHHUS U YIOBJIETBOPEHHOCTH WX TPeOOBAaHUI K OpraHM3alldi U Ka4eCTBY
00y4eHusl.

3. OPTAHU3AIIMOHHO-IEJATOT'HYECKHUE YCJIOBUSA PEAJIM3ALIUN
IHPOI'PAMMBI

3.1. MaTepuajibHO-TEXHHYECKOE o0ecrneuyeHune
Ycnous Ui GyHKIMOHUPOBAHUS 3JEKTPOHHON MH(DOPMAIIMOHHO-00pa30BaTeIbHON CPeIb

DNEeKTPOHHBIE Bun HaunmenoBanue ob6opynoBanusi,
WH(POpPMAITMOHHBIC U 3aHATUHN MIPOrpaMMHOTO 00€eCTIeueHUsI, HEOOX0UMOTO
00pazoBaTelbHbBIC ciymaTento s nmojas3oBanus JMOC
pecypcbl
Cucrema Jlexuuwm, JIaboparopusie | Kommbrorep, moakimtoueHHbIN K ceTd HTEpHET;
JTUCTAHITMOHHOTO pabortsl, [IpakTnueckue | WHTEpHET-Opay3ep; HAyNTHUKH, MUKPO(hOH, BEO-
ooyuenus GetCourse, 3ansatus, CPC Kamepa, ClielMaIM3uPOBAHHOE POTrPaMMHOE
cucTema obecrnieuenue, HUGPOBHIE CEPBUCHI
BUJICOKOH(EPEHIICBAZH

3.2. YueOHO-MeTOAUYeCKOe U MH(OPMAIMOHHOE o0ecTieuyeHue

3.2.1. OcHoBHas JuUTEpaTypa
1 Git ans npodeccuonansHoro mnporpammucta. Yakon Ckorr, Iltpay6 ben

(https://g.it-scm.co m/book/ru/v2)

2. Linux. Komangnas crpoka. Jlyamue npaxtuku. [sauen Ixei bapperrt

3. Linux. Kapmannsiii cripaBounuk. I'panaeman CKOTT

4. Nzyuaem vi u Vim. He npocto penaktopsl. XanHna 316ept, Po66unc ApHomiba

S. S3p1x nporpammupoBanus Cu. bpaitan Kepuuran, Jlennuc Putum.

6. [Monuslit cnpaBounuk no Cu. I'epbept Lunar

7. [IporpammupoBanue Ha C g HaunHaromux. ['per Ileppu, Iun Mumiep

8. A3pik C. CmpaBounuk. I[lonmnoe omucanme szwika. [Ipunn [Tutep, Kpoydopn
Tonn

3.2.2. JlonoJIHUTEIbHAA JINTEpaTypa

1. I'poxaem anroputmsl. Anntes bxaprasa

2. Anroputmsl 11s HaunHatromux. Jlypunac Ilanoc

3. Computer Science i MporpaMMHCTa-caMOy4YKH. Bce 4TO HY)KHO 3HaTh O CTPYKTypax
TAaHHBIX U anroput™max. Anetxopd Kopu

4. YucTelii KOJI: co3/1aHue, aHaiau3 U pegaxkropunr. Maptun Pobept

5. Wneanbublit nporpammuct. Kak crate npodeccruonanom pazpadorku [10. Maptun Pobept

3.2.3. UnTepHeT-pecypcehl




1. Odpunmansuas goxkymenrtanus Python (pycckas Bepcus): https://docs.python.org/ru/3/

2. Scikit-learn — noxymenranus u npumepsr: https:/scikit-learn.org/stable/

3. Kaggle Learn (kypcst o Python, pandas, ML): https://www.kaggle.com/learn

4. Google Colab: https://colab.research.google.com/

5. Real Python: https://realpython.com/

6. Xabp / Xabp Kapeepa — pasmenst  «Python», «MammuHHOe — OOyueHUEH:
https://habr.com/ru/hub/python/; https://habr.com/ru/hub/machine_learning/

7. Open Data Science (ods.ai): https://ods.ai/

8. eLIBRARY.RU: https://elibrary.ru/

3.2.4. YueOHO-MeTOANYECKOEe o0ecnieyeHne

Y4eOHO-MeToAMYECKnE MaTepuaibl MPOrpaMMbl pa3MelleHbl B 3JIeKTpoHHOM Kypce B CJ1O
GetCourse. B a1exkTpoHHOM Kypce peaqn3oBaHa cucTeMa 00paTHOU CBsI3U B popmaTte popyma.

3.2.5. llepeyenn cpeacTB 00y4eHHs

Ilepeuens HeoOxoqumoro [10

1o Mac Linux
Visual Studio Code Newest Newest
GCC 13.2.1 13.2.1
clang-format 17.0.5 17.0.5
libncurses5-dev 6.5 6.5
pcre 8.45 8.45
regex - -
valgrind - 3.22.0
cppcheck 2.12.1 2.12.1
check 0.15.2 0.15.2
iTerm2 Newest -
Docker Newest Newest
Git Newest Newest
CEF 0118.6.9 0118.6.9
Qt 6.7 6.7
GTK+ 4121 4121
raygui 3.6 3.6
Gtest 1.14.0 1.14.0
dockle Newest Newest
VirtualBox Newest Newest
Wireshark Newest Newest
Apache Tomcat 9.0.89 9.0.89
JMeter 5.6.3 5.6.3
Elasticsearch 8.13 8.13
Postman Newest Newest
iperf Newest Newest
nginx 1.26.0 1.26.0
spawn-fcgi 1.6.4 1.6.4
fegi 2.4.2 2.4.2
Python 3.12.3 3.12.3
PyCharm Newest Newest
NET 8.0.4 8.0.4

B tom uncne Asp. Net Core



https://docs.python.org/ru/3/
https://scikit-learn.org/stable/
https://www.kaggle.com/learn
https://colab.research.google.com/
https://realpython.com/
https://habr.com/ru/hub/python/
https://habr.com/ru/hub/machine_learning/
https://ods.ai/
https://elibrary.ru/

Dotnet SDK 8.0.204 8.0.204
dotnet-ef - -
Oracle JDK / OpenJDK 22 22
Maven 3 3.9.6 3.9.6
VisualVM Newest Newest
JUnit 4.13.2 4.13.2
Java 17 17
IntelliJ IDEA Newest Newest
mockito-kotlin 531 5.3.1
kotlin.test 1.9 1.9
kotlinx.coroutines 1.8.0 1.8.0
Moxy 222 2.2.2
Ktor 2.3.10 2.3.10
Kotlin Exposed 0.5 0.5
SQLite 3.45.3 3.45.3
Android Studio Newest Newest
Android SDK 34 34

H2 Database Android 2.2.224 2.2.224
Retrofit 2 2.11.0 2.11.0
Dagger 2 2511 251.1
Gradle 8.2 8.2
iOS SDK Newest -
CocoPods Newest Newest
SwiftUl Newest -

Node 20.13.0 20.13.0
Yarn 421 421
React Devtools Newest Newest
Angular Dev Tools Newest Newest
Vue Dev tools Newest Newest
Redux Dev tools Newest Newest
Go 1.22.3 1.22.3
DBeaver Newest Newest
PostgreSQL 14.2 14.2
pcre2 10.42 10.42

3.3. Opranusanus 00pa3oBaTeJIbHOIO NMPoLecca

OOydeHue To MpOrpaMMe pPearn30BaHO C MPUMEHEHHWEM AaKTHUBHBIX TEXHOJOTHUH COBMECTHOTO
oOyueHusi B 2JIEKTPOHHOU cpene. TeopeTnueckuit MaTepual NpeaCTaBIsIeTCs B BUAEC KOMIUJIEKCA JEKIUN
Wi, 3a1IMCcel 3aHATUN, TEKCTOBBIX MaTepHaloB, Mpe3eHTaluui, pasmemaeMsix B LMS GetCourse. J[anHble
MaTepuanbl COMPOBOXKIAKOTCA TECTOM, 3aJaHUsAMU M JUCKYCCHSIMH B 4are Kypca. HM3yueHue
Teoperudeckoro marepuana (CPC) npeanonaraercs 10 U MOCIe CHHXPOHHOU YacTu pabOoTHI.

CUHXpOHHBIE 3aHIATHS C T[pernoJaBaTelieM pealu3yloTcs Ha 0a3e  MHCTPYMEHTOB
BHUJICOKOH(EPEHIICBA3M M BKIIOYAIOT B Cce0S yCTAaHOBOYHBIE JIGKIIMH C COMPOBOXKIAOIIUMHU
Mpe3eHTAIMSIMHE, MPAKTUYECKHE 3aHATHS, COUYeTalole B ce0e TPYIMOBYI0 U HHANBUAYAIbHYIO paboTy. B
KaueCcTBE TUIOMAA0K JJI1 COBMECTHOM pabOThI MCMOJL30BAaHbI BUPTYAIbHBIE JOCKH U 00JaYHbIE CEPBUCHI
JUTSE COBMECTHOU paboThl, B TOM YHCIie, pabodasi TeTpajb CIyIIATENs.



3.4. KaapoBoe obecnieueHue 06pa3oBaTeibHOIO Mpouecca

Peanmzanust  oOpaszoBarenbHOU
neaarortucCKuMu  Kajapamu,

IPOTpaMMBbI
COOTBETCTBYIOUIMMH TPEeOOBAaHUSAM MPO(PECCHOHATBHOTO

oOecrieunBaeTcss  KBaTH(PUIHUPOBAHHBIMHU

cTaHjapra

«[lemgaror mpodeccuoHanbHOTO 00yYeHHS, MPOPECCHOHATHLHOTO OO0pa30BaHMs W JOTIOJIHUTEIHEHOTO

podeccCHoOHATEHOTO 00pa30BAHUSY.
TpebGoBanwus K KBaTU(UKALIUU

Kareropusi npenogasareJieit

TpeGoBanus

[pemomaBatenu Texanueckux monyien (C, C++, C#, Java,
Python, Go, Swift, Kotlin, anroputMel, CTpyKTYpBI JTaHHBIX,
DevOps, 0a3bl JTaHHBIX)

Briciiee obpa3oBanue o [T-HanpapneHuto (TipuKiaHas
HHpOpPMATHKA, TIPOrpaMMHasi HHKEHEPHS, KOMIIBIOTEPHEIC
HAyKH) + OMBIT pa3pabOTKHU WIH MPETOIaBaHus HE MCHEe 2
Jer

[penopaBaTenu npennpruHUMaTeNbCkux Moaynei (Lean
Startup, Custdev, aHaau3 phIHKA, FOHUT-3KOHOMHUKA,
CTpaTEer1H)

Briciiee oOpazoBanue (3KOHOMUYECKOE / yIIpaBieHYecKoe /
MapKEeTHHTOBOE) + OIBIT B MPEINPHHUMATEIHCTBE HIIH
OW3HEC-KOHCAITHHIE HE MEHee 2 JIeT

[penopaBatenu MamuHHOr0 00y4eHus! (TIPH HATUYUH
MOJTYJIS)

Beiciiee oopazosanue (Data Science, matemartuka, 1UT) +
omeIT pabotel ¢ oubarorekamu ML (scikit-learn, TensorFlow,
Keras) ne menee 1 rona

IIpenogaBaTeny npeAIpUHUMATENBCKUX MOAYIIEH

Briciiee 00pa3zoBaHue (SKOHOMUYECKOE / YIIPaBIEHYECKOe /
MapKETHHTOBOE / IPEIPHUHUMATENBCKOE) + OIBIT B
npeINnpUHUMATENBCTBE, 3aMyCKe CTApTAIIOB, OU3HEC-
KOHCAQJITUHT€ UJIN YIIPABJICHUHN IIPOCKTAMU HE MEHEC 2 q1eT

Jlouist mpernogaBaTeNiel ¢ MPaKTHYECKUM OTIBITOM

He menee 70% npenoaaBatenei, pealu3yoOIUX IporpaMMy, UMEIOT TPAKTUUECKHUM OMBIT pabOThI
B IT-uHAYCTpUY WK NpeANPUHUMATEIHCTBE HE MEHEE 2 JIET.

He menee 30% npenoaBareneil UMEIOT OIBIT YYACTHS B PEAIBHBIX KOMMEPYECKUX IMPOEKTaX.

[ToBeimIeHNE KBaTU(pUKATUU

[IpemogaBaTeny MPOXOIAT MOBBIICHNE KBATH(DUKAIIMH HE peXXe 0JTHOTO pas3a B 3 roja
DopMbI TOBBIMICHHS KBAUTU(PUKAIIUNA: KyPCHI IO TEXHOJIOTUSIM (OOHOBJIEHHE CTEKA), CTAXKUPOBKHU B
IT-komMnanusx, ydactue B mpoGUIbHBIX KOHPEPEHIUAX, 00yICHUE TIeIarOrHYeCKUM KOMITCTCHIIHSIM.




[Tpunoxenue 1

IIpumep oleHOYHBIX MATEPHAJIOB JIsl IPOMEKYTOYHOM aTTecTaluu

Moayasl. OcHoBbl IT-un(ppacTpyKTYpHBI

3amanue 1. OcHoBeI Linux u paboTa ¢ ¢aiiioBoii cuctemMoit

B nomamrHe#t aupekTopuM CO3AalTe CTPYKTYPY KaTaloOTroOB M BBITIOJHHUTE omepanuu ¢ (ainamu

coryacHo cnucky. Pesynbrar ohopmute B Buae 0T4€éTa C KOMaHAaMHU M CKPHHILIOTAMH.

Crincok nefcTBUA:

Cosnate cTpykTypy: ~/exam/projects/, ~/fexam/backups/, ~/exam/temp/

B projects coznare daiiner: readme.txt, notes.txt, todo.txt

CxommpoBats todo.txt B backups

[Iepemectuts notes.txt B temp

VYcranoButh Ha readme.txt mpaBa 640

HaiiTu Bce .txt ¢aiinbl B JoMalHel JUPEKTOPUH

DTaJIOH BBITIOJIHCHUS

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 nposepsercs bann

Bce xaTanoru co3gaHbl

Bce ¢aiinbl coznansl

Konuposanue u nepemerieHie BbIOIHEHbI BEPHO

IMouck ¢aiiioB BeINnoIHEH

1
1
1
IIpaBa 640 ycTaHOBJIEHBI 1
1
5

Htoro

3ananue 2. Bash-ckpunt mist pe3epBHOTO KOITUPOBAHUS

Hanummure Bash-ckpunt backup.sh, xoTopeiii mnpuHMMaeT naBa aprymeHTa: HUCXOAHYIO
JUPEKTOPUIO U IUPEKTOPUIO ISl PE3EPBHOTO KOITMPOBAHUSI.

TpeGoBaHus K CKPHUINTY:

[IpoBepuTs, CylIecTBYET U UCXOAHAsA qUpeKTopHs. Eciau HeT — BbIBECTH OIIUOKY.

Co31aTh IUPEKTOPUIO VISl PE3EPBHOTO KOMUPOBAHMUS, €CIIN €€ HET.

CkomnupoBath Bce (paiiiibl ¢ pacipeHueM .txt u3 UCXOAHON JUPEKTOPUHU B IIEJIEBYIO.

[Ipu xonupoBaHuu 10OABUTH K UMEHH (aiina Tekyiryto naty B popmare [TTT-MM-/I/1.

BriBecTu K0JIMYECTBO CKOMMPOBAHHBIX (PAisIOB.

DTaJIOH BBINOIHEHUSA

Tekcr ckpunra (ko)

CKpHMHILIOT BBIMOJIHEHUS ¢ IPUMEPOM

CkpuHIIOT pe3ynbTraTa ((ailyiel ¢ AaToi B UMEHN)
Kpurepun onieHku

Yro nposepsiercs Bann

IIpoBepka UCXOIHON JUPEKTOPUH

Co3aHne 1eneBoi TUPEeKTOPUH

Kommposanue Tonbko .tXt daiinos

JlobaBnenue naTel K nMeHH (aiira

IToxcuér u BBIBOK KomuecTBa (aiaoB

IR

Hroro

3ananue 3. Git: TOKaTbHBIN U yIaNEHHBIN PENO3UTOPUI
Brimonnute cnenyronue neiictsus ¢ Git:




Hactpouts Git (ums 1 email mosbp3oBaTess)

Co31ath JTOKANbHBINA PETIO3UTOPUI B MAIKe ~/git-eXam

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

Jo6aButs B hello.txt HOByIO cTpoky «Feature branch work» u cienarb KOMMHUT
[NepexmrounThCst 0OpaTHO B BETKY main

Cosnats perozutopuii Ha GitHub

CBs13aTh JIOKaJbHBINA PENO3UTOPUN C YAATIEHHBIM

OtnpaButh BeTKy main Ha GitHub

DTaJoH BBIMOJTHEHUS

OTtuéT co BceMH KOMaHAaMH

CxpuHmioT BeiBojia git log --oneline

Cxkpuniiot penosutopus Ha GitHub ¢ komMmuTom
Ccpuika Ha peno3uTopuil (WM CKPUHILIOT)
Kpurepun onenku

Uro nposepsercs bann

Hacrpoiika Git BeInonHeHa

JlokasibHBIN PENO3UTOPUN U NEPBBIH KOMMUT

Berka feature u KOMMUT B Hell

Kon ornpasinen (push) va GitHub

1
1
1
YV 1an€HHbI peno3uTOpUA CO3IaH U CBsI3aH 1
1
5

Hroro

3aganue 4. [Iporpamma Ha C: «Yranaii 4yucio»

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

TpebGoBanus:

[Iporpamma 3aragsiBaer ciydaiiHoe yucio ot 1 go 100

[Tonp30BaTesib BBOOUT YKCIa, IporpaMma Aa€T nojackasku: «boisbiiey, «Menbiiey, «Yragan!»
V nons3oBarens He 0ojee 10 MONBITOK

[Tocne okoHYaHMs UTPBI TTporpamma cripammBaeT: «Coirpaem eme? y/n»

[Ipu BBOJIe y — HOBas Urpa, Ipu N — BBIXO/T

DTaJIOH BBITIOJTHEHUS

Hcxonnblit ko mporpammsl ((aiin guess.c)

CKpHHIIIOT KOMITMJIAIUH (gCC guess.c -0 guess)
CKpHHILIOT BBIIOJIHEHHSI IPOTPAMMBI (C IPUMEPOM UTPBI)
Kpurepun onieHku

Yro nposepsiercs Bbann

[Iporpamma xkommmrpyercs 6e3 ommdok

CriydaifHO€ 9HCII0 TeHePHPYETCs

Ionckazku «bompiey/«Menbirey paboTaroT

Bo3moxHOCTB ChIrpath ené

1
1
1
Orpannyenue Ha 10 mOIBITOK 1
1
5

Hroro

3ananue 5. MaccuBsl u ¢pyHkiun Ha C

Hanwumure nporpammy Ha C, KoTopast paboTaeT ¢ MaCCUBOM II€ITBIX YUCEI.

TpeboBanus:

3ampocuTh y noJib3oBatens pazmep maccuba N (He Ooiee 20)

3aroJIHUTh MAaCCUB YHCIIAMH, BBEAEHHBIMHU C KJIAaBUATYPHI

BriBecTr MCXOIHBIN MaccuB Ha SKpaH

Haiitu u BbIBECTH MUHMMAJbHBIA, MAKCUMaJIbHBIA AJIEMEHTHI U CYMMY BCEX 3JIEMEHTOB (KaXJ0e
BBIUMCIIEHUE B OT/ICJIbHON (DYHKIINN)




OTcopTupoBaTh MacCUB 110 BO3PACTAHUIO METOJIOM «ITy3bIPbKa»
BeIBECTH OTCOPTUPOBAHHBIN MacCCUB
[ToacunTarh ¥ BBIBECTH KOJIMYECTBO YETHBIX YUCET

DTalO0H BINOJIHEHUS

Wcxonnslii ko nporpammsl ((aiin array.c)

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

Uro npoBepsieTcst bann

Brox N u 3anonHeHne MmaccuBa

OyHKIMM MUHAMYyMa, MaKCUMyMa, CYMMBbI

COpTI/Ip OBKa «ITY3BIDbKOM)»

BLIBO}:[ HCXOJHOIr0 U OTCOPTUPOBAHHOI'O MACCUBOB

TTogcuéTt 4éTHBIX uncen

SIS SN P P PN

Hroro

3amanue 6. PadoTa c ¢aitmamu Ha C

Hanummwure nporpammy file stats.c, koTopas aHanu3upyeT TEKCTOBBIN (aiii.
TpeboBanus:

[IporpamMma nmpuHUMAaET apryMeHThl KOMaHIHOM CTPOKH: BXOJHOM (aiisl U BBIXOIHOU (paiin
[IpoBepser, uTo nepenaHo 2 apryMeHTa, HHau€ BBIBOJUT UHCTPYKLIUIO

OTKpbIBaeT BXOIHOM (paiis 1715 uTeHus, eciu ¢ailsl He CyIIecTBYeT — BBIBOJUT OIIMOKY
[ToncunTeiBaeT BO BXOHOM (haiise:

KOJIMYECTBO CTPOK

KOJIMYECTBO CJIOB (pa3aenuTenu: mpooes, Tabysius, mepeBo CTPOKH )

KOJIMYECTBO CUMBOJIOB (0€3 yuéra mepeBojia CTPOKH)

3anuchIBaeT pe3yIbTaThl B BEIXOTHOM (aity B popmare:

text

KonunuecTtBo ctpok: X

Konnuectso cnos: Y

KonnuectBo cuimMB0OIOB: Z

3akpsiBaeT 00a ¢aiina

DTaJIOH BBITIOJTHEHUS

Hcxonnerit ko nporpammsl ((aiin file stats.c)
CKpHUHIIIOT KOMIHJISIIUH

[Tpumep daiina input.txt

CKpHHILIOT BBITOJIHEHHSI IPOTPAMMBbI
[Tomyuennsrii ¢aiin output.txt (comepkumMoe)
Kpurepuu orieHku

Yro nposepsiercs Bbann

IIpoBepka apryMeHTOB KOMaHAHON CTPOKHU

IIpoBepka cymiecTBOBaHHS BXOTHOTO (paiina

KoppekTHblil NOACUET CTPOK, CIIOB, CUMBOJIOB

[Tporpamma KOMIMIIHpyeTcst 1 paboTaeT

1
1
1
3anmce pe3yabTaTOB B BBIXOJHOHN (aiin 1
1
5

Hroro

Mopyas 2. AnropurMu3anust 4 CTpPYKTYpPHOe IPOrpaMMHPOBaHHue
3ananue 1. Ctpoku + aprymeHTsl KoMaHHOH cTpokH (C)
Ycnosue
Hanumwure nporpammy compare.c, KOTOpas IPUHHMAaeT U3 KOMAHAHOM CTPOKHM JBE CTPOKU H
CpaBHUBAET UX 0e3 yuéTa perucTpa, He UCIOJIb3Ys CTaHAAPTHYIO GyHKIHUIO Strcasecmp.
®dopmar 3amycka:




bash

.Jcompare "Hello" "HELLO"

TpeGoBanws:

[IpoBeputs, uto mepenano poBHo 2 aprymenta. Ecnu Her — BoiBecTn Usage: ./compare <strl>
<str2> u 3aBepIIUTHCA C KOJI0M 1

CpaBHUTH CTpoKU 0€3 yuéra peructpa (CBOs pean3alusi)

Brisectu Equal, ecniu crpoku paBubl, nHaue Not equal

3aBepmuThCs ¢ Kogom 0

DTalO0H BbINOJIHEHUS

Hcxonubiii kox compare.c

Kon xomnumupyercst 6e3 omuboK U NpeaynpexaeHui
[Ipumepsl paboTHI:

./compare Hello HELLO — Equal

./compare Hello World — Not equal

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

UYro nposepsercs bann

[TpoBepka KoIMYeCTBa aPTYMEHTOB KOMaHHOM 1
CTPOKH

CoOCTBeHHAs peanu3aius CpaBHEHUS CTPOK 0e3 2
y4€Ta perucrpa

KoppekTHsIii BEIBOA pe3yibTaTa 1

Kon kommmupyertes (gee -Wall -Wextra -Werror) 1

HWroro 5

3amanue 2. Ctpykrypsl (C)

Ycnosue

Omnpenenure cTpykTypy Student, comepskanyro:

name — crpoka (maccuB char pazmepom 50)

age — 1enoe Yucio

gpa — BeIIeCTBEHHOE YUCIIO0 (CpeaHuil 6amr)

Hanumure nporpammy, Kotopasi:

Coznaér maccuB U3 3 CTYAEHTOB (3alIOJHUTH B KOJE)

Haxonut crynenTta ¢ MakCUMallbHBIM CPEIHUM OallsioM

BreiBoaut ero ums u cpeanuii 6ami B popmare: Best student: <name>, GPA: <gpa>

OTaJIOH BBIITOJHEHHUS

Ucexonueiii kox students.c

CrpykTypa omnpezesieHa BEpHO

MaccuB 13 3 cTyA€HTOB CO3/aH U 3al0JIHEH
DyHKIMSA [TOKUCKA JyYLIEro peajln3oBaHa
Kpurepuu onenku

Yro nposepsiercs Bann

CrpykTypa Student omnpeseneHa BepHO

MaccuB CTPYKTYp CO3JIaH M 3aII0JTHEH

Iownck crynenra ¢ MakcumansHbIM GPA

KoppekTHblii BEIBOJ, pe3yabTara

Kon xommunupyercst u paboraer

IR

Hroro

3amanue 3. Marpuirs (C)
YcnoBue
Omnpenenure CTpyKTypy Matrix, comepxaniyro:




FOWS — KOJIMYECTBO CTPOK

cols — konuyecTBO CTOJIOLOB

data — yka3zatens Ha 1ByMepHbIi MaccuB (double**)

Hanumure QyHKOuo matrix sum, KOTopas NPUHUMAET JBE CTPYKTYphl Matrix ¥ BO3Bpamaer
HOBYIO CTPYKTYpy Matrix ¢ cyMMO# MaTpHII.

TpeboBanmus:

Ecnu pazmepsl MaTpull He COBMAAAIOT, BEPHYTh CTPYKTYpPY ¢ rows = 0, cols = 0, data = NULL

[TamsTh UI1 HOBOYM MaTPHIIBI BBIIEIAETCS THHAMHYECKH

[Ipu ommOKe BbIIEIEHUS TAMSTH — BEPHYTH HYJIEBYIO MaTPHUILY

DTaJoH BBIMOJTHEHUS

Ucxonnprit ko1 matrix.c (TOJBKO (PYHKIHS U CTPYKTYpa, TUOO MOJHAS TPOrpaMma ¢ PUMEPOM)
Crpykrypa Matrix onpeseneHa

[IpoBepka coBnasieHus pazMepoB

JlunaMuueckoe BBIJICIICHUE TaMsITH

Kpurepun onenku

Uro nposepsercs bann

Ctpykrypa Matrix onpe/eneHa BepHO

IIpoBepka coBmaeHus: pa3sMepoB MaTpPHIL

JluHaMudeckoe BhIIEICHHE maMsaTH oy data

O6pabotka omrbok (NULL nociie malloc)

1
1
1
KoppekTHoe croxeHue BCcex AJIEeMEHTOB 1
1
5

Hroro

3ananue 4. Matpunpl + daitnbr (C)

Ycnosue

Hanummure nporpamMmy transpose.c, KOTopasi:

[IpuHUMaeT U3 KOMaHTHOM CTPOKK UMS BXOJHOTO (haiiyia u uMsi BBIXODHOTO (paiina

YuTaeT MaTpuIly U3 BXoaHOTO (paitna (hopmat: mepBasi CTpoka — rows cols, 3aTemM rows CTpOK 1o
cols uucen)

Boruncnsier TpaHCIOHUPOBAHHYIO MaTPUILY

3anuchIBaeT pe3yNibTaT B BHIXOAHOM (aill B TOM ke GpopmaTe

®dopmar 3amycka:

bash

Jtranspose input.txt output.txt

DTalo0H BHIMOJIHEHHS

Hcxoansiit koJ transpose.c

[IpoBepka apryMeHTOB KOMaHIHON CTPOKH (€cliu MEeHbIIIe 2 — BBIBECTH USage)
Urenue u3 (aiisia ¢ mpoBEpKOM OIITMOOK

JlnHamMuueckoe BBIJICTICHUE MTaMSITH

TpaHcrioHHpOBaHME BBHITIOJHEHO BEPHO

3anuch B BEIXOJHOH (hailsl B paBUIIbHOM opMaTe

Kputepuu oreHku

Yro nposepsiercs Bbann

IIpoBepka apryMeHTOB KOMaHAHON CTPOKHU

Koppexrraoe uteHue u3 Qaiina

Z[I/IHaMI/I‘IGCKOC BBIJICJICHUC ITAMSATU 11O MATPULLY

KoppekTHas 3ammch B BRIXOTHOHN (aiin

1
1
1
TpaHCHOHNPOBAHKE BBITOTHEHO BEPHO 1
1
5

Hroro

3amanue 5. ANTOpUTMBI: COPTUPOBKA (S3BIK IO BHIOOPY)
YcnoBue




Ha nro6om si3eike mo BeIOOPY (C, C++, Java, Kotlin, Swift, Python, Go, C#, JS) peanu3yiite
(GYHKIMIO COPTUPOBKH MACCHBA LIEJbIX YHCENl METOAOM «Iy3bIpbKay (bubble sort) mo Bo3pacTanuto.

TpeboBanmus:

@OyHKIMS IPUHUMAET MACCUB (WM CIMCOK) U €r0 JUIMHY

He ucrons30BaTh BCTpOSHHBIE (PYHKIIMKA COPTHPOBKH SI3bIKA

OYHKIMSA U3MEHSAET UCXOIHBIN MacCuB (HE cO31aET HOBBIN)

DTaoH BBIMOJTHEHUS

Ucxonnsiii kox ¢ pyakueit bubble sort

[Tpumep ncnonp3oBanus (B main WM TECTE)

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

Uro npoBepsieTcst bann

BbIOpaH KOppEKTHBIH S3bIK

PeanuzoBan UMEHHO AJITOPUTM «ITY3bIPbKay

COpTI/IpOBKa 110 BO3paCTaHUIO

q)yHKHI/IH HU3MCHSCT HCXOZ[HLIﬁ MacCCuB

[Tpumep paboTaeTr BepHO

SIS TSN P P PN

Hroro

3ananue 6. ANropuTMBbL: peKypcHs (SI3bIK IO BEIOOPY)

Ycnosue

Ha mobom si3blke Mo BBIOOpPY (M3 TOro K€, 4TO M 3aJaHue S5, WM JIPYroM) peanusyirte
PEKYPCUBHYIO (QYHKIMIO 171 BelurciaeHus N-To uyncina @uboHauyu. L{MKIbI HCIIOIB30BaTh 3aPELIEHO.

dopmyna:

fib(0) =0

fib(1) =1

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

TpebGoBanus:

OyHKIMSA NIPUHUMAET 11€70€ HEOTPULIATEIBHOE YHCIIO N

BosBpamaer nenoe yucio

O6padoTka n < 0 — Bo3BpamiaTs 0

DTalO0H BHIMOJIHEHUS

Hcxonnblit ko ¢ pekypcuBHOM pyHKIue fib
[Tpumep ucnosib3o0Banus (B main UM TECTE)
Pesynbrar quist n=10: 55

Kputepuu onenku

Yro nposepsiercs Bbann

OyHKIWS peKypcuBHAas (0€3 IIKIIOB)

Bbazosrie cmygan (n=0, n=1) 06paboTaHbl BEpHO

Pesymerar s n=10 = 55

2
1
PexypcuBHBIN ci1ydail pean3oBaH BEPHO 1
1
5

Hroro

Monyas 3. O0bEeKTHO-OPHMEHTHPOBAHHOE IPOTPAMMHPOBAHHE
3ananue 1. Knacc u nnkancymnauus (anagor CPP1 — marpuna)
Ycnosue
Co3paiite knacc Matrix, KOTOPBIH IPeJCTaBIseT MAaTPHUILY BEIIECTBEHHBIX YHCEIL.
TpeGoBanwus:
3akpsiThie TOJIs1: FOWS (int), cols (int), data (double**)
[TyGnu4HbIE METOJIBI:
KonctpykTop no ymosrganuio (co3naér myctyro matpuiry 0x0)
KoHnctpykTop ¢ mapamerpamu Matrix(int rows, int cols) — co3maér maTpuily 3aJaHHOTO pa3Mepa,




3aI0JHEHHYIO HYJISIMU
KonctpykTop KonupoBaHus
HectpykTop (0cBOOOXKTAET TAMSITh)
I'errepsr: get_rows(), get_cols()
Merton set_value(int row, int col, double value) — ycranaBnuBaer 3HaucHue
Merton get_value(int row, int col) const — Bo3Bpariaet 3HaucHHE
Merton print() const — BBIBOJUT MaTpPHUILy Ha SKpaH
[IpoBepka HHKaNCYIALUU: [10J11 TOWS, cols, data TomKHBI ObITH 3aKpBITHI (private).

DTalO0H BbINOJIHEHUS

@aitnipl matrix.hpp u matrix.cpp

Knacc Matrix ¢ yka3aHHBIMU KOHCTPYKTOPaMH, TECTPYKTOPOM U METOIaMU
Bce MeTop! peann3oBaHbl KOPPEKTHO

[TamsTh BBIIETISIETCA U OCBOOOKIAETCS IPABUIILHO (HET yTEUEK)

Kpurepun onenku

Uro npoBepsieTcs bann

Knacc ompenenén koppekTHO (1o private) 1

KoncTpykTops! (110 YMONTYaHHIO, C TTApaMETPAMH, 1
KOITMPOBAHUS)

JlecTpyKTOp OCBOOOXIACT MAaMSATh

I'eTTepbl 1 METOJBI Set/get pean30BaHb

Mertoz print BEIBOIUT MaTpHILY

vl |-

Hroro

3ananue 2. [leperpyska onepatopos (anaor CPP1)

Ycnosue

JononuuTe Kiacc Matrix u3 3amanus 1 meperpy3koi CIeIyroIIuX OnepaTopoB:
operator+ — ciokeHue IByX MaTpull (BO3BpAIIAEeT HOBYIO MaTPHILY)

operator- — BBIYMTAHUE JBYX MAaTPHUI]

operator* — ymMHOXEHHUE ABYX MaTPHI] (MATPUYHOE YMHOKEHHE)

operator== — cpaBHeHHE MaTpPHII (ITOIJIEMEHTHO )

operator= — mpucBanBaHue (TITyOOKOE KOITUPOBAHHE)

TpebGoBanus:

Ecim  pa3mepbl MaTtpui He coBHamarT s +, -, == — BBIOPOCHTh HCKIIOYCHUE

std::invalid_argument

[[J'I}I YMHOXKCHUS — KOJIMYECTBO CTOJ'I6I_IOB HCpBOﬁ JOJIKHO PABHATHCA KOJIMYCCTBY CTPOK BTOpOﬁ,
HMHAa4Y€ UCKIOYCHUC

Omneparop = JOHKEH KOPPEKTHO paboTaTh MpU CaMONIPUCBAUBAHUU

DTalo0H BHIMOJIHEHUS

®aiinel matrix.hpp 1 matrix.cpp ¢ 1006aBJICHHBIMH OIlepaTOpaMHU
Bce oneparopsl neperpyxeHsl

O06paboTKa UCKITIOYEHHI MPU HEKOPPEKTHBIX pazMepax
Omneparop mprcBauBaHUs C MPOBEPKON HA CAMOTIPUCBAUBAHHE
Kputepuu onenku

Yro nposepsiercs Bann

Omnepatop + neperpyxexH

OmnepaTop - neperpyxex

Omnepatop * neperpyxeH

OmnepaTop = neperpyxet (rimyookoe KONMPOBaHHE)

1
1
1
OmnepaTtop == neperpyxeH 1
1
5

Hroro

3ananue 3. HacnenoBanue u nonumopduzm




Ycnosue

CosnaiiTe nepapxuro KJIaccoB JUIsi FTEOMETPHUIECKUX Guryp:

AbcTpakTHBIA 6a30BbIi Ki1acc Shape ¢ YMCTO BUPTYaJIbHBIMH METOJAMHU:

double area() const = 0 — momanp

double perimeter() const = 0 — nepumerp

void print() const = 0 — BbIBO] HHpOPMAIHH

Kracc Rectangle (mpsimoyronsHuK), HacaeaHuk Shape:

[omns: width, height

Koncrpykrop ¢ napamerpamu

Peanuzanus meromnos area(), perimeter(), print()

Kiace Circle (okpyxHOCTB), HaciaeaHuK Shape:

[Tons: radius

KoncrpykTrop ¢ napamerpamu

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

Hanummwure gynkuuto print_shape info, kotopas npuHuMaeT ykazaTenb Ha Shape U BbI3BIBA€T €ro
Metoz print().

DTaJIOH BBINIOJHEHUS

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

ba30BbIi1 KJ1aCC C YUCTO BUPTYaIbHBIMU METOAAMU
Knaccei-HacneHUKY ¢ KOPPEKTHBIMU (hopMyTaMu
[Tomumopdroe moBeneHue (depe3 ykazaTenb Ha 0a30BBIN Ki1acc)
Kputepuu onenku

Yro nposepsiercs bann

AbcTpakTHbIN 0a30BbIi Ki1acc Shape co3an 1

Knacc Rectangle peanuzoBan (HacienoBaHue, 1
METOJIbI)

Knacc Circle peann3oBaH (HacjeqoBaHUE, METOIbI) 1

@DopMyIIbl IUIOIAAN U IEPUMETPa BEPHBI 1

Oynkuus print_shape info nemoncTpupyet 1
nonuMopduzM

Hroro 5

3ananue 4. [11a6nons! (anasior CPP2 — xoHTeHEPHI)

Ycnosue

Peanuzyiite mabnonnslii kinacc MyVector<T>, ananoruunsiit std::vector.

TpeboBanus:

[labnoHHbIN KIacc ¢ napamerpom tumna T

3akphIThIe TOJIS: yKa3aTelb Ha MaccuB T*, pasmep (size), BMECTUMOCTS (capacity)

KoHcTpykTop 1o ymMon4aHuio

KoHncrpykTop ¢ mapamerpoM size (co31aéT MacCcuB 3a/IaHHOTO pa3Mepa)

HecTpyKTop

Meron push back(const T& value) — noGaBnsier 3aeMeHT B KOHel (IIpU HEOOXOIMMOCTH
yBEJIMUUBaET capacity B 2 paza)

Meton pop_back() — ynansetr nocienHuit d1eMeHT

Merton size() — BO3BpalIaeT TeKyIui pazmep

Merton at(int index) — JOCTYI MO MHAEKCY C MPOBEPKON TPAHUI]

Omneparop [] — AocTyn 1Mo uHAeKCY 0e3 MPOBEPKH I'PaHHIL

DTaJIOH BHITIOJIHEHUS

®aiin my_vector.hpp (mabaoHHBIN Ki1acc)

Bce mMeTopl peann3oBaHsl

VYnpasieHne naMaThi0 KOPPEKTHOE (BBIJICIIEHUE, IEPEBBIICIICHIE, OCBOOOKICHHE)




labnon paboraer ¢ pa3ueiMu THIamMu (int, double, string)

Kpurepun onenku

Yrto npoBepsiercs Bbann

[TaGroHHBIH KITacc OMpenenéH

KoHcTpykTOpHs! U necTpykTop

Mertogmsl pop_back, size

1
1
Meron push_back ¢ yBenmuenue capacity 1
1
1

Joctyn mo uHACKCY (at ¢ mpoBepkoH, [] 6e3
TIPOBEPKH)

Hroro 5

3ananue 5. O0paboTKa UCKIIIOUEHHH + YMHbBIE yKa3aTenu

Ycnosue

Cozmaiite kmacc SafeArray, KOTOpPBIM TpEACTaBISET MAacCUB (PUKCHPOBAHHOTO pa3Mepa C
0€30MaCHBIM JIOCTYIIOM.

TpeboBanus:

[abnonnsii k1ace Safe Array<T>

KoHcTpykTOop mprHUMaET pa3Mep MacchBa

Omneparop [] — BbIOpackiBaeT uckitoueHue std::out_of range rmpu BbIX0Ji€ 3a TPAHULIBI

Mertoz size() — Bo3BpaImiaeT pa3mep

BHyTpu /u1d XpaHeHUs JaHHBIX UCIOJIb30BaTh std::unique ptr<T[]>

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

DTaJIOH BBINOJHEHUS

®aiin safe array.hpp (1mmabmoHHBIHN Ki1acc)
Hcnonws3oBanue std::unique ptr uist yopaBieHHs TaMsAThIO
[IpoBepka rpaHull ¢ HCKIIOUEHUSIMU

HckimoueHne npu HEKOPPEKTHOM pa3mepe

Kpurepuu onenku

Yro nposepsiercs bann

[TaboHHBIHN KJ1acC onpeneicH

Hcnonp3oBanue std::unique ptr 1uist TaHHBIX

IIpoBepka rpanui B oneparope [] ¢ HCKIIIOYEHHEM

IIpoBepka pa3Mepa B KOHCTPYKTOPE

Merop size peaan3oBaH

SIS IS TN PR

Hroro

3ananue 6. [larrepn npoextupoBanus (ananor CPP3/CPP4)

Ycnosue

Peanu3yiite narrepn «OnuHoukay (Singleton) s kinacca Logger, KOTOpbIi 3aHUMAaETCsl 3alHUChI0
coOOLIeHNH B (aii.

TpeGoBanus:

Knacc Logger nMeeT npuBaTHbIi KOHCTPYKTOP

Crarnueckuii Meton getlnstance() Bo3BpalaeT eAMHCTBEHHbIH SK3eMIIISIP

Merton log(const std::string& message) — 3anucbiBaeT coobuieHue B ¢aitn log.txt ¢ BpeMeHHOMH
METKOU

3ampenieHo KOMUpOBaHHE M MpHUCBauBaHHE (yIaJUTh KOHCTPYKTOP KOMHMPOBAHUS U OIEpaTop
NIPUCBAaUBaHUS)

ITotoxoOe3omacHOCTh He TpeOyeTcs (s YIpOILEHHs)

Bpemennas metka — Tekyiee Bpems B popmare [I[TTT-MM-I1 Y4:MM:CC].

TaJIOH BBITIOJTHCHUS
@aiiner logger.hpp, logger.cpp




Kitace Logger ¢ npuBaTHBIM KOHCTPYKTOPOM
Craruueckuit meton getinstance

Merton log c 3anuckio B daiin

3anper KOnMpoBaHUS

Kpurepun onenku

Uro npoBepsieTcs bann

IIpuBaTHBIN KOHCTPYKTOP

Crarnueckuii merox getlnstance (oquH 3K3eMIULSIp)

Meron log 3anmceiBaer B (aiiyl c BpeMeHHOH METKOH

3anpemeHH KOIMMPOBAHUC U IMPHUCBANBAHNC

Kox kommunupyercst u pabortaer

IR

Hroro

Moayas 4. CoBpeMeHHasi NPUKJIAAHAsA pa3padoTka

3amanue 1. OCHOBHI SI3bIKA

Ycnosue

Hammmure nmporpammy, Kotopasi:

[IprHEMaeT N3 KOMaHIHOM CTPOKHM WIJIM CTaHAAPTHOTO BBOJA 1EN0€ YUCiIo N

Coznmaér maccuB (W criucok) u3 N CIIydallHBIX IENBIX Yncen B quanazone ot 1 go 100

BriBouT MaccuB Ha 3KpaH

Haxonut u BEIBOIUT:

MuHUMANIBHBINA 3JIEMEHT

MakcuMalIbHBIN JIEMEHT

CyMMy BCeEX DJIIEMEHTOB

Cpennee apudmeTnyeckoe

TpeGoBaHusi: HCMONB30BaTh CTAHJAPTHBIE KOHCTPYKUUHU S3bIKAa (IIUKJIBI, MAaCCHBBI/CIIUCKH,
GbyHKITUN).

[Tpumep padotsr (my1st Python)

text

Beemute N: 5

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

Munumym: 12

Makcumym: 78

Cymma: 192

Cpenuee: 38.4

OTaJIOH BBIITOJHEHHUS

Hcxoanslit KoJ TporpaMMBbl

[IporpamMmma KoppekTHO 00pabaThIBaeT BBOJ

MaccuB 3anoiHseTcs CIlydallHbIMU YHCIaMu

Bce BbiunciieHus BBITIONHAIOTCS 0€3 UCIIOIb30BaHUS BCTPOCHHBIX arperupyronux GyHkuui (min,
max, Sum pa3pelieHbl, HO €CJIM UX HET — IUIIOC)

BriBog cooTBeTcTBYET (hopmary

Kpurepuu onenku

Yro nposepsiercs Bbann

Koppekrtnsiii BBon N

3aroHeHHe MacCHBa CHy‘IaﬁHBIMPI YucjiIaMHu

HaXO)K,HeHI/Ie MHWHHMYMa U MaKCUMyMa

KoppekTHslil BEIBOJ

1
1
1
HaxoxeHne CyMMBbI U CPETHETO 1
1
5

Hroro

3ananue 2. OObEKTHO-OPUEHTUPOBAHHOE IPOTPAMMHUPOBAHUE
YcnoBue




Cosnaiite kiracc BankAccount, mpeacrapisitonuii 0aHKOBCKHIA CUET.
TpeboBanmus:
[Toss:

accountNumber (cTpoka, reHepuUpyeTCsi aBTOMATUYECKU MPU CO3TAHUH)

ownerName (cTpoka, 3a1a€Tcs IPU CO3JaHUH )

balance (BemecTBeHHOE YUCIO, IO yMOTdaHuto ()

Mertonbr:

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

withdraw(amount) — cusitrie co cuéra (Helb3s CHATh 0OJIbIIe, YeM €CTh Ha CUETE)

getBalance() — Bo3Bpaiaet TekyIuii 6anaHc

getAccountinfo() — Bo3Bparaet cTpoky ¢ HHGOpPMAIIHEH 0 cUéTe

[Ipy mombITKEe CHATH OOJbIIE JOCTYIHOW CYyMMbl — BBIOPOCHUTH HCKJIIOYEHHE WM BEPHYTH
OLINOKY.

DTaJoH BBIMOJTHEHUS

Wcxonueii ko xiacca

JlemoHcTparms paboThl B main WA TeCTax
WNuxancynsmust coOmroieHa (1101 MPUBATHHIE)

[Ipu nomeITKe CHATH OOJIBIIE — OIIMOKa 0OpadoTaHa
Kpurepun onenkn

UYro nposepsercs bann

Knacc CO3J1aH, I10JIsA IIPUBATHBIC

Konctpykrop ¢ mapamerpom ownerName

Merop deposit paboTaeT KOPPEKTHO

Meronp! getBalance u getAccountlnfo

1
1
1
Merop withdraw paboTaer ¢ npoBepkoi 1
1
5

Htoro

3aganue 3. OyHKIMOHAIBHOE TPOrPaMMUPOBAHUE

Ycnosue

Hanummwure nporpamMmy, koTopasi:

Cosmaér cimcok cTpok: ["apple”, "banana”, "cherry”, "date"”, "elderberry”, "fig", "grape”]

C nmomoristo pyHKIMIA BeIcIIero nmopsaka (map/filter/reduce wim ananorn):

OThUnbTPOBBIBAET CTPOKH JIJTMHOM MEHEE 5 CHMBOJIOB

[IpeoOpasyeT ocTaBuInecs: CTPOKU B BEPXHHUI peructp

Coptupyert ux no anpaBurty

OObenuHseT B OJJHY CTPOKY Uepe3 3amsiTyIo

3anpenieHo Mcnosb3oBath siBHbIE IUKIBI (for, while). Tonpko (yHKIMHM BBICIIETO0 HOpsAKA U
TsIMO/1a-BBIPAYKEHUSI.

[Tpumep pesynbTara

text

BANANA, CHERRY, ELDERBERRY, GRAPE

DTaloH BHITIOTHEHHS

HcxonHblil KO IPOrpamMMBl

Hcnonw3ytorcss GyHKIMM Bbicmiero mnopsaka (map, filter, reduce / LINQ / stream / list
comprehensions ¢ YCIOBHEM U T.1I.)

Hert sBHBIX ITUKIIOB

Pe3ynpTaT COOTBETCTBYET OKUIAAEMOMY

Kputepuu oreHku

UYro nposepsieTcst bamn

@unpTpanys cTpok (= > 5) 1




[Ipeobpa3oBaHne B BEpXHHI pETHCTP

CoptupoBka 1o anpaBuTy

OO0BeMHEHNE Yepes3 3aIBITyIO

OTCYTCTBI/IE SIBHBIX ITUKJIOB

(SIS IS T

Hroro

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

Ycnosue

PazpaboTaiiTe KOHCONMBHYIO HTpy «JIaOMPUHT» C HCIOJB30BAaHHEM OMOIMOTEKH curses (Wiau eé
aHayiora i BeIOpaHHOTO s3bika: dotnet-curses miuss C#, JCurses mist Java, blessed mst JS, curses mms
Python, cinterop anst Kotlin, vapor mist Swift, go-curses anst Go).

HrpoBas MexaHuka:

Urposoe none — nabupunr 10x10

Crenbl 0003Ha4arOTCs #, MPOXOABI — MPOOEI

Urpok obo3Havaercs (@, Bbxoa — X

VYnpasnienue cTpenkamu (BBEpX, BHU3, BIIEBO, BIIPABO)

[Tpu nocTwkeHNN BbIxo1a — 1mo0e/a, BIXO] U3 HIPhI

[Tpu mombITKE Bpe3aThCsi B CTEHY — UTPOK HE JABUTACTCS

TpeboBanus:

Hcnonp3oBarts curses U1l OTPUCOBKHU

Heb6nokupyromuit BBoJ (Mrpa pearupyer Ha KJIaBUIIHN B pealbHOM BPEMEHH)

OTan0H BBITTOJIHEHUS

Hcxonubiit Ko Urpsl

KoppekTHas nHAIIMaIA3aIUs Curses
OtobOpakeHue 1abUPUHTA, UTPOKA, BEIXO/IA
VYnpaieHue cTpenkamu

Coobmenne o mobdee mpu JOCTHKEHUN BBIX0/1a
Kputepuu onenku

Yro nposepsiercs bann

JIabupuHT 0TOOpaXKaeTCsl KOPPEKTHO

Urpok u BBIXO/I 0TOOpasKaroTcst

YnpasieHue cTpenkamu paboTaer

O06paboTKa CTONKHOBEHHH CO CTEHAMHU

Ilo6Gema mpy JOCTHIKEHUH BBIXOZA

SIS IS T IS

Hroro

3ananue 5. Be6-npunoxenue (CRUD + 6a3a naHHbIX)
Ycnosue

CoznaiiTe BeO-IIPUIIOKEHUE C UCTIOIb30BaHUEM BHIOpaHHOTO (PpeiiMBOpKa:
S3pik DperMBOpPK

C#  ASP.NET Core

Java Spring Boot

JavaScript  Nest.js

Kotlin Ktor

Python Flask

Swift Vapor

Go  Gin/ Echo / net/http

OYHKIIMOHATBHOCTE!

Monens Task (id, title, description, completed, created_at)
REST API sANOUHTSI:

GET /tasks — monyuuts Bce 3a1a4u

GET /tasks/{id} — momyunTs 3amauy no id

POST /tasks — co31aTh HOBYIO 3aauy

PUT /tasks/{id} — oOHOBHTE 33134y




DELETE /tasks/{id} — ynanuts 3amaay

Hannbie xpansatcs B 6a3e nanHbix (1060t CYB/] Ha BeiOop: SQLite, PostgreSQL, MySQL)

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

OTalO0H BbINOJIHEHUS

HcxomHbIM KO IPHIIOKEHUS

Koudurypanwms moaxmrodennst Kk bJ]

Murpatuu (eciiy UCTIOIb3YOTCS )

Bce CRUD-3HAIOMHTHI peaan30BaHbl U padoTaoT
Kpurepun onenku

Uro npoBepsieTcst bann

Mogens Task co3gana

GET-suanonnTs padoraror

POST-sHmnousT paboraer

PUT-sHnnonnT paboraer

DELETE-suamounT paboraet

gk~

Hroro

3ananue 6. JWT-apropusanus + BrickGame v3.0 (oOpaTHasi COBMECTUMOCTbD)
Ycnosue

Pa3paboraiite Be6-cepep (API) mist urpsr BrickGame, koTopblil moiepxuBaer:
JWT-aBTopu3zanuro:

Perucrpanus nonp3osarens (POST /register)

Bxox (POST /login) — Bo3Bpamtaer JWT-Token

3amuméHAbIe YHAMOUHTHI TPeOyIOT BamuaHblid JWT

Hrposyto noruky BrickGame (TeTpuc-maiik) Ha cepBepe uin KiueHTe (1o BEIOOpY):
XpaHeHue peKopI0B nojb3oBateneii B b/]

[Tonyuenue pexopna (GET /record — 3anumiénublif)

Coxpanenne HoBoro pekopaa (POST /record — 3anumiénusrii)

OO0paTHYI0 COBMECTUMOCTb:

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

Knuentst v1 npogomkarot pabotatsh 06e3 aBTopuU3aluu

Knuents! v2 ucnonb3yror JWT

DTaNoH BHIMOJIHEHHS

Hcxonnslit Ko cepepa

OuAnouHTsl /register, /login ¢ JWT
3amuiéHHbIE SHNOUHTHI ¢ TPOBEPKOI TOKEHA
JlBe Bepcun API (v1 u v2)

CoxpaHeHue 1 nojgydeHue pekopaos u3 bJ1
Kputepuu onenku

Yro nposepsiercs Bann

Perucrpanus u Bxog ¢ JWT

3amuméHAbIe YHATTONHTH Pab0Tar0T

JIBe Bepcun API (oOpaTHast COBMECTHMOCTBD)

Coxpanenne pexopnoB B bJ|

Ilonydenne pexopaos u3 |

IR R

Hroro

Moayasb 5. UH(ppacTpyKTypHBI€ PELICHU U YIPAaBJIeHHE JAHHBIMH
3ananue 1. YcraHoBka 1 HacTpoiika Linux
Ycnosue
Ycranosute Linux (Ubuntu 22.04 / aHanmorW4Hblii TUCTpUOYTHUB) HAa BUPTYaJbHYIO MAIIMHY U




BBITIOJTHUTE 0a30BYIO HACTPOUKY.

TpeboBanmus:

YCTaHOBUTh CHCTEMY C MHHHMAILHOW KOH(Uryparnueil (6e3 rpadu4eckoro OKpYKEHHS WIH C
0a30BbIM)

Co3natp nonp3oBarens student ¢ maposiem

HactpouTts sudo s mons3oBatens student 6e3 3ampoca mapoJist

OOHOBHTH CHUCTEMY Yepe3 MaKeTHbIM MeHepkep (apt update && apt upgrade)

YcranoBuTh makeTsl: git, curl, htop, nano (umm vim)

Hactpouts SSH-cepBep: yCTaHOBUTB, 3aIlyCTUTh, JOOABUTH CBOW MyOIMYHBIN KITFOY JUIS TOCTYIIA
0e3 mapoJs

DTaJoH BBIMOJTHEHUS

CKpHHIIIOT TepMHUHAJIA C BEIBOJAOM Uname -a

CxpuHIIOT ¢ BbIBOIOM sudo -1 (moka3siBaeT mpaBa 0e3 maposis)
CkpuHuior ¢ nogxitoueHueM mo SSH uepes ko

®aiin /etc/hostname (coaepxrumoe)

UYek-JINCT CO BCEMU BBITOJTHCHHBIMU ITYHKTaMHU

Kpurepun onenkn

UYro nposepsercs bann

Cucrema ycTaHOBJICHA

ITonp3oBarens student co3maH, sudo HaCTPOCH

Cucrema 0OHOBJIEHA, TAKETHI YCTAHOBJICHBI

SSH-cepBep HacTpOCH, K04 J00aBIICH

OdopmiieHne oTuéta (Bce CKPUHIIOTHI U (haiiiibl)

SIS TSN IS PN P

Htoro

3ananue 2. Hactpotiika cetu B Linux

Ycnosue

Ha BuptyanbHoii Mamuae ¢ Linux BBITOJHATE HACTPOUKY CETH.
TpebGoBanus:

OmnpenenuTh U 3aKcaTh B OTYET:

IP-anpec BUpTyaslbHOM MaIlIMHbI

MAC-anpec cereBoro uarepdeiica

111103 10 YMOJT4aHUIO

DNS-ceprepsr

[IponuuroBats 3 BHemHuX xocta (8.8.8.8, ya.ru, 1o0oii cBOM)
HactpouTts cratuueckuii [P BMmecro DHCP (B xondurypamuu Netplan unu interfaces)
JoGaBuTts B /etc/hosts 3anuck: 127.0.0.1 myhost.local

[TpoBepuTH MapLIPYT JI0 ya.ru ¢ MOMOIIbIO traceroute (i tracepath)

OTaJIOH BHINOJIHEHUS

BeiBozip a 1 ip T (CKPHHIIOT WU TEKCT)

BeiBog ping -C 4 ya.ru

@aiin xoHpurypamnuu cet (Netplan win interfaces) mocne Hactpoiiku cratuueckoro [P
BriBon traceroute ya.ru (nepsbsie 10 xomnos)

[osicuenue kmoueBbIx napamerpos (IP, macka, numo3, DNS)

Kpurepuu onieHku

Yrto npoBepsiercs Bbann

Or[pez[en CHbI CCTCBBIC MTAPAMCTPBI

Ping no BHEmHUX X0CTOB padoTaet

Cratmuecknii [P HacTpoeH

3amnmuce B /etc/hosts mobasiena

traceroute BBIIIOJIHEH

IR

Hroro




3amanue 3. Docker u CI/CD

Ycnosue

PazpaboTaiite npocroii CI/CD-maiituiaiiH [uist 01HOTO U3 TpoeKToB (Hanmpumep, SimpleBashUtils
i 11000 npyroi yrmmTel Ha C).

TpeboBanmus:

Hammucats Dockerfile, koTopsrii:

Cosznmaét o0pa3 Ha ocHOBe ubuntu:latest

YcranaBnuBaet gec, make, git

Konupyer ncxoanslid Ko IpoeKTa

Brimonnsier coopky (make)

3amycKaeT TeCThl

Hanwucats kouduryparuio CI/CD (GitLab Cl wnu GitHub Actions):

build — c6opka Docker-o6pa3za

test — 3amyck TecToB BHYTpU KOHTEHHEPA

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

B ortuére onmcars 3Tanel naimuiaiiHa U IPAJIOKUTh CKPUHIIIOTHI

DTaJIOH BBINOJHEHUS

®aiin Dockerfile

®aiin .gitlab-ci.yml nmm .github/workflows/ci.yml
CKpHHILIOT yCIIEITHOTO BBITOJIHEHUS NalIuIaiiHa
Ccpuika Ha 00pa3 B peecTpe (MJIM CKPUHIIIOT)
WHucTrpykius mo cOopke U 3amycKy

Kputepuu onenku

Yro nposepsiercs aJul

Dockerfile koppekren, 00pa3 codupaercst

CI/CD xkon¢urypaius HanmcaHa

[aitrnaiin npoxoaut yenenrHo (build + test)

O06pa3 3arpy’xeH B peecTp

OT4éT Cc OMUCAaHUEM M CKPUHIIOTAMU

IS S P P PG

Hroro

3amganue 4. SQL: co3manue TaOIWII M BCTaBKA TAHHBIX

VYcaoBue

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

Yacts 1. Co3manne TaduIl

Coznaiite TaOnuIbl 715 y4€Ta CTYJCHTOB U UX OLEHOK:

sql

-- Tabnuuna students

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

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

-- Tabnuua grades

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

-- course_id (FOREIGN KEY — courses.id), grade (INTEGER), date (DATE)
Yacts 2. BeraBka maHHBIX

BcrasbTe:

3 cTyAeHTOB

2 Kypca

5 o1eHOK (y Ka)KJOTO CTYJIEHTa XOTsI OBl 110 OJTHOM)

OTaJIOH BBIMIOJHEHUA




SQL-ckpunt co3ganus Tabmui (CREATE TABLE)

SQL-ckpunt BcraBku naHHbIX (INSERT)

Ckpunmior pesynbrata SELECT * FROM students;, SELECT * FROM courses;, SELECT *
FROM grades;

Kpurepun onenku

Uro npoBepsieTcst bann

Tabnuna students co3ana ¢ orpaHHYEHUSIMA

Tabnwuia courses co3IaHa

Tabmuia grades co3aHa ¢ BHCITHUMH KITFOUaMU

Bcrapnenst 3+ cTynenra, 2+ kypca, S+ OIEHOK

I

Bce nmanHBIE  KOppeKTHBI  (BHEHIHHE — KIIIOYH
CCBUIAIOTCSI Ha CYIIECTBYIOLINE 3aIICH)

Hroro 5

3amanue 5. SQL: BeiOOpKa, punbTpamus, rpynmnupoBka, JOIN

Ycnosue

Ha ocnoge Tabnuir u3 3aganus 4 nHanumurte SQL-3ampoch:

BriBecTn Beex cTyneHTOB, 3auncieHHbIxX nocie 2024-01-01 (ecam nat HET — MOXKHO JOOABHTH)

BriBecTu cimcok KypcoB ¢ KOJIMYECTBOM YacoB Oosibiie 30

BriBecTH cpemHIO0 OIEHKY KaXKJA0TO CTYACHTA (UM + CpeTHHUM 0anr)

BriBecTu crucok CTyZIE€HTOB, Y KOTOPBIX €CTh XOTsI Obl OJlHA OIleHKa Hike 3 (wim Hike 60, B
3aBUCHUMOCTH OT IIIKaJIbI)

BriBecTn 1115 Kak0r0 Kypca: Ha3BaHHME Kypca, MaKCUMAJIbHYIO OLIEHKY, MUHUMAaJIbHYIO OLIEHKY,

KOJIMYECTBO CTYJICHTOB
TpeboBanus: ucnonszosate WHERE, GROUP BY, AVG, MIN, MAX, COUNT, JOIN.

OTaJIOH BBIITOJHCHHS

5 SQL-3ampocoB (TEKCT)

CKpHHIIOTHI Pe3y/IbTAaTOB BHITIOJIHEHHS KaXI0TO 3ampoca
Kpurepuu onenku

Yro nposepsiercs bann

3anpoc 1 (GpuipTpanus no nare)

3amnpoc 2 (GpuabTpanys o yacam)

3anpoc 3 (cpenHss OIeHKa CTyICHTA)

3anpoc 4 (OIeHKH HIKE IIopora)

3ampoc 5 (arperanuu 1mo Kypcam)

SIS IS TN PR

Hroro

3amanue 6. SQL: oOHOBIIEHHUE U yAaJIeHHE TaHHBIX

Ycnosue

Ha ocHoBe Ta0nui u3 3a1anus 4 BBINOJHUTE ONEpaLuy MOJU(PUKALUN JAHHBIX:

UPDATE: yBenu4uTth KOJIMYECTBO 4acOB BceX KypcoB Ha 10%

UPDATE: ctynenty c id = 1 u3amenuts email Ha newemail@example.com

DELETE: ynanute Bce orieHku Hipke 3 (vwnu Huke 60)

DELETE: ynanute ctynenrta ¢ id = 3 (mpeaBapuTENbHO YAAIMB €r0 OLEHKH, HCmoib3ys ON
DELETE CASCADE wunu otnensubiii DELETE)

SELECT mnocie kaxJa0ro u3MeHeHUs, 4ToO0bl yOeIUThCsl B KOPPEKTHOCTH

TpeboBanus: nokazats SQL-3anpockl U pe3ynbTaThl 10/TOCIE.

DTaoH BBINOJIHEHUS

SQL-3anpocet Ha UPDATE u DELETE (tekcr)
Cxkpuniorsl SELECT 10 1 nocie Kaa0ro u3MeHeHuUs
Kpurepuu onenku

UYro nposepsieTcs | bamn




UPDATE uacoB xypcos (+10%) 1

UPDATE email cTynenra 1

DELETE Hu3KHX OIIEHOK 1

DELETE CTyZAECHTa (c KacKaJioM 13005 1
TIPE/IBAPUTEIHHBIM YAAJICHHEM OIICHOK)

Pesyneratsel nonreepxaeHsl SELECT 1

Uroro 5

Mopayas 6. Ctapt 6u3Heca

3amanue 1. Yro Takoe Lean Startup

Ycnosue

Bri6epuTe mobyro OuszHec-uaeto (peanbHyro Wik yueoHyr). Onumure e€ B 2—3 npeioKeHUsIX.

TpeboBanus:

CohopmynupyiiTe TUIIOTE3Y EHHOCTH (TIPEIMOJIOKEHUE O TOM, KaKyro MPoOIeMy pemaeT mpoayKT
U JUTsI KOTO)

ChopmynupyiiTe runore’y pocta (MPEANOJOKEHHE O TOM, KaK MPOIYKT OyAeT MpHUBIEKAThH
HOBBIX MOJIb30BaTEINEH )

Onumure MVP (MUHUMaNbHO KU3HECTIOCOOHBIN MPOAYKT) — Kakue MUHUMAaJbHbIE (YHKIHMU
HYXXHBI JJIS1 TIPOBEPKHU THUTIOTE3

[octpoiite nukn Build — Measure — Learn mist storo MVP (uro nemaem — kak usmepsieM —
YTO y3HAEM)

OTano0H BBITTOJIHEHUS

TekcToBBIN JOKYMEHT (WJIU CIIaiT) C OTMMCaHHEeM OW3HEC-UICH
JIBe runoTte3sl (LIEHHOCTh U POCT)

Onucanne MVP (3—5 myHKTOB, 94TO BXOJMT)

Cxema nnu Teker nukina Build — Measure — Learn
Kputepuu onenku

Yro nposepsiercs bann

busnec-unes onucana 4éTko

I'nnoresa neHHOCTH CHOPMYITHPOBaHA KOPPEKTHO

I'nnoresa pocta chopMynHpoBaHa KOPPEKTHO

[uxn Build — Measure — Learn npopaboran

1
1
1
MVP onmican (MUHUMAaTBHBIH HA00p (DYHKIIHEA) 1
1
5

Hroro

3ananue 2. Kak ObICTpO TecTHpOBaTh THNOTE3BI ¢ Tomolibio Custdev

YcnoBue

Jnisa Toii xxe 6usHec-unen (U3 3aaanus 1) paspadoraiite mian Custdev-uHTEPBbIO.

TpeboBanus:

Chopmynupyiite 3 THUIOTE3bI, KOTOpble HYXHO TmpoBeputh uepe3 Custdev (mampumep, o
npo0seMe, O perieHny, O IeHe)

Hanummure ckpunt unTepBbio (10-15 BompocoB). Bompockl MOMXKHBI OBITH OTKPBITBIMH, HE
HaBOAIIMMU, 6€3 MPOoJaKH

Onummure NOPTPET pecloHAeHTa (KTO eleBas ayAUTOPHsl, T/ie e€ UCKaTh, KpUTEPHH 0TOOPa)

VKaKuTe, CKOJIBKO HHTEPBBIO HY)KHO MPOBECTH TS IPOBEPKH runore3 (MuHUMyM 5-10)

Onuiure, Kak Oynere aHAJIU3UPOBATH pe3yNnbTaThl (BBISIBIICHUE MaTTEpPHOB,
MOATBEPKICHUE/OTPOBEPKEHUE TUTIOTE3)

DTaoH BBINOJIHEHUS

TekcToBbIN JOKYMEHT C TPEMs TUIIOTE3aMHU
Cxkpunt unTepBbio (10—15 Bompocos)
[Toptper pecnionnenta (3—5 kputepuen)
[Inan aHanu3a pe3ysbTaToB




Kpurepun onenku

Yrto nposepsiercs Bbann

Tpu rumoressl  chopmynupoBaHsl  (mpoOiema, 1
pelenue, 1eHa)

CKpHIIT HMHTEPBBIO TOTOB (BONPOCH OTKPHITHIE, 1
HEHABOJISIINC)

ITopTper pecnoHeHTa ONUCaH

I11aH Mo KOIMUYECTBY MHTEPBBIO YKa3aH

Meron ananuza PE3YJILTATOB OIMUCAH

vl ||~

Hroro

3ananue 3. Kak oneHuBaTh pbIHOK U M30€XKaTh TUITUYHBIX OIIMOOK

Ycnosue

Jlii Toil sxe 6usHec-uaeH (U3 3a4aHus 1) mpoBeaUTE OLIEHKY PhIHKA.

TpeboBanus:

Paccuunraiite TAM (Total Addressable Market) — o0muii 00b€M phIHKA IS BAIIETO MPOIYKTa

Paccuuraiite SAM (Serviceable Available Market) — goCTynHBINM CerMeHT pbIHKa

Paccunraiite SOM (Serviceable Obtainable Market) — peanpHO mocTHx)uUMas 10Js1 (HapuMep,
5-10% ot SAM)

VYKaxuTe HICTOYHUKH JTaHHBIX JJIs1 pacd€TOB (CTAaTUCTUKA, OTYETHI, aHATUTHKA)

Onumure 3 TUNUYHBIE OIIMOKH MPU OLIEHKE PBhIHKA (M KaK BbI UX U30€Kalii B CBOEM pacuére)

OTaj0H BBITIOJTHECHUS

Tabmumna ¢ mudppamu TAM, SAM, SOM (B neHbrax uiv eIUHUIIAX )
WcTounnku JaHHBIX (CCBUIKU WM HAa3BaHUS OTYETOB)

Crucox 3 omuOOK ¢ MOSCHEHUEM, KaK N30eKan

Kpurepuu onenku

Yro nposepsiercs bann

TAM paccuunTas (¢ 000CHOBaHHEM)

SAM paccuuTaH (¢ 000CHOBaHHEM)

SOM paccuuntas (¢ 000CHOBaHHEM)

3 TUMHWYHBIE OIIHOKH OIMCAHBI

1
1
1
VICTOUYHMKH JaHHBIX YKa3aHbI 1
1
5

Hroro

3ananue 4. Kak macitabupoBaTh OM3HEC 32 IIpEJeIbl perHoHa

Ycnosue

Jlnst Tol ke Ou3Hec-uaeH (U3 3amanus 1) paspaboTaiiTe CTpaTEeruio MacITaOMpPOBAHHMSL.

TpeboBanus:

Bribepure oauH peruoH Ajs nepBoi SKCHaHCUU (COCEAHUN ropoJi, CTpaHy WM MEXTyHapOAHbIH
PBIHOK)

OO6ocHyiiTe BBIOOp pernoHa mo 5 KpuTepusiM (pa3Mep pbIHKA, OJIM30CTh, S3BIK/KYJIbTYDA,
KOHKYPEHIIUS, PEryIsTOPUKA)

OnuuuTe aAanTanuo MpoayKTa 1Mo HOBBIN PErHoH (3bIK, (PYHKIIMOHATBHOCTD, YIIAKOBKA, 1IEHA)

CocraBbTe roadmap MaciITabMpOBaHUs 1O IIAraM ¢ yKazaHHEM CPOKOB (IepBble 3—6 MecsI1IeB)

OnwuiuTe pucku MaciTabupoBaHust (MUHUMYM 3) U CIIOCOOBI UX CHUKEHUS

DTaJIOH BHITIOJIHEHUS

Ha3zBanue BbIOpaHHOTO pernoHa

O6ocHoBaHue 10 5 KpUTEpUAM (TabIUIA UK TEKCT)
Crniucok ajanrtanuii mpoayKTa

JlopoxHas KapTa (ToI11aroBo, ¢ 1aTaMu)

Pucku 1 Mepbl CHUKEHUS

Kpurepunu onieHku




Yrto npoBepsiercs Bbann

Pernon BrIOpaH 1 000CHOBaH

5 KPUTCPUCB OLCHKH PCTHUOHA IPHUMCHCHBI

Ananranys MpoayKTa OIFcaHa

Roadmap cocrasiien

Pucku u cHIKEHUS OIMMCaHEI

SIS TSN P Py PN

Hroro

3ananue 5. Kak HauaTh Ou3Hec ¢ (ppaHIIn30i

Ycnosue

[IpoBenute ananu3 ppaHiK3b! (BBIOEPUTE PEATIBHYIO WU THUIIOTETUYECKYIO).

TpeboBanus:

Bri6epuTte 3 (hpaHin3bl U3 HHTEPECYIOLEH HUIIN (MOYKHO pealibHbIE U3 OTKPBITHIX KAaTaJlIOrOB)

CocTaBbTe CpaBHUTENbHYIO TaOIHILy IO TapaMeTpam:

[TaymranbHbIi B3HOC

Posintu (mpouieHT uinu puKCUpoBaHHAs CyMMa)

WNuBecTumuu (ctapToBhIC)

Cpok okynaemoctH (10 JaHHBIM (paHyaiizopa)

OOydeHue u nmoanaep’Kka (€CTb/HEeT, YTO BXOIUT)

Paccunraiite mpuMepHyr0 NPUObUIL U CPOK OKYIIAEMOCTH /7Sl OJTHOM 13 (ppaHIIm3

CocraBpTe uek-mucT u3 10 BOmMpocOB s TMPOBEpKU (paHUait30pa (YTO CHPOCUTH TEpen
MTOKYIIKOM)

CraenaiitTe BBIBOJ: B KakOM ciy4ae (paHIIN3a BBITOJHEEC OTKPBITHS OW3Heca «c Hyms» (2-3
aprymeHTa)

DTaJIOH BBINIOJIHEHUS

CpaBuuTenbHas Tabauna Ha 3 GppaHIIn3bI
Pacuér oxymaemoctu (1mo ogHo# (paHIm3e)
Yek-nmuct u3 10 BommpocoB

BriBox (2-3 aprymenra)

Kpurepuu onenku

Yro nposepsiercs bann

3 (paHmn3bl BHIOPaHBI, TAOJIHIA COCTABIICHA

Pacuér okynaemocTu BBIIOIHEH

UYek-muct u3 10 BOIpocoB roToB

Bce paznensl ohopMIIeHBI aKKypaTHO

1
1
1
BriBog obocHoBaH (2—3 aprymenTa) 1
1
5

Hroro

Moayas 7. Poct Ou3Heca

3amanue 1. [IpoaykToBblil moaxoa U paboTa ¢ TUIIOTE3aMH

Ycnosue

Jlns Bamiero OM3HeC-poeKTa (MM BBIOPAHHOTO Y4eOHOrO MPOEKTa) BBIMOJHHUTE MPOAYKTOBBIM
aHaJIM3.

TpeGoBanus:

Coopmynupyiite 5—7 runote3 no crpykrype: «Eciau mbl caenaem X, To noiayduM Y, MOTOMY YTO
Z»

[Ipoenute mpuoputuzanuto runote3 merogom ICE (Impact, Confidence, Ease) unu RICE
(Reach, Impact, Confidence, Effort) — 3anonnaute Tabmuily ¢ 6amuiamu

Bribepure Ton-3 runoresbl i IPOBEPKU

s oHOM TUMOTE3bl (HAa BBHIOOP) OMUIIKUTE 3KCIIEPUMEHT: YTO JejaeM, Kak U3MepseM, Kakou
pe3yabTaT CUUTAEM yCIIeXOM (METPUKH)

HazoBute 3 Tuma MeTpuK, KOTOpPHIE HYKHO OTCIEXHBAaTh MPH NPOBEPKE TUIOTE3 (HarmpuMmep,
KaueCTBEHHbIE, KOJINUECTBEHHBIE, IPOTYKTOBBIE)




OTaJIOH BBIITOJHEHUS

Cnucoxk u3 5—7 runore3

Tabmuma npuoputuzanuu (ICE wim RICE) ¢ 6annamu
Tomn-3 rumnore3sl

Ornucanue SKCepuMeHTa JJIsl OJJHOM THMOTE3bI (I1aru, METPUKH yCIiexa)

3 THIa METPUK C NOSICHEHUEM
Kpurepun onenku

Uro npoBepsieTcst

5—7 runore3 chopMynupoBaHbI

[Tpuopuruzauus semonHena (ICE/RICE)

Ton-3 runore3sl BBIOpaHbl 000CHOBAHHO

DKcnepuMeHT onucaH (4To, KaK, METPHUKH ycIiexa)

3 Tuma MCTPHUK Ha3BaHbI

Hroro

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

VYcaoBue
J11s Barero OM3HEC-POEKTa MPUMEHHUTE KOHIICTIITHIO
TpeboBanus:

JTBD.

Omumure 3 «paboTel» (jobs) , KOTOpBIE KIMEHT «HAHMUMAET» Ball TMPOIYKT BBITIOJHUTH

(pyHKkUIMOHATBHBIE, SMOIIMOHATIbHBIE, COLIUATbHBIE)

Jlnst kaxnmod pabOThl ONMMINUTE: CUTyaluto (KOHTEKCT), MOTHBAIMIO (MOYEMY ATO BaKHO),
0’KHMJIaeMBIN PE3yJbTaT, aJIbTEPHATHBHI (KaK KIIMEHT peliaeT mpooiaemMy cerlvac)

Hammumure ckpunt JTBD-unTepBbio (5—7 BOIPOCOB),

HaIpaBJICHHBIN Ha BBISIBICHUE «PaboT»

O6bscaute, yvem JTBD ornuyaercs ot Custdev (TpaauIIMOHHOTO MOJX07a) — 2—3 KIFOUEBBIX

OTJINYHNA

VYkaxure, kak pe3ynbrarsl JTBD-ananu3a moBaustoT Ha Balll MPOAYKT (UTO U3MEHUTE)

OTaJIOH BBIIIOJHECHHS

3 paboTsl (job) ¢ onricaHueM CUTyalll, MOTUBAIIUH, pe3yJbTaTa, albTEPHATUB

Ckpunt JTBD-untepBbsio

Taomua i texer orymmunii JTBD ot Custdev
[lnan u3MeHeHuii B IpOIyKTe

Kputepuu onenku

Yro nposepsiercs Bbann
3 paboTHI ONMMCAHBI TTOTHO 1
[lo xaxmoit pabore — cHTyalusi, MOTHBAIH, 1
pe3ynbTat, albTePHATUBHI
Cxpunt JTBD-uHTEpBBIO TOTOB 1
Otmuanst JTBD ot Custdev 0ObscHEHBI 1
Brnmsiare Ha MPOAYKT OnMcaHo 1
HUroro 5

3amanue 3. AHanu3 peIHKa

Ycnosue

[IpoBeaute yrnyOnEHHBIN aHATN3 PhIHKA ISl BAIIErO
TpeboBanus:

OM3HeC-TIPOEKTa.

[IpoBenute PESTEL-ananu3 (Ilonutnyeckue, Jxonomuueckue, Conuanbibie, TexHONIOrMUYECKHE,
Okonoruueckue, KOpuanueckue HpakTopsl) — MUHUMYM 10 2 GakTopa Ha KATETOPHUIO
[Ipoenute ananus 5 cun [loprepa (yrpo3a HOBBIX UTPOKOB, 3aMEHHTENH, BIACTh MOCTABIIHKOB,

BJIaCThb HOKyHaTCHCﬁ, HNHTCHCHUBHOCTH KOHKypeHI_II/II/I)




[TocTpoiiTe KapTy KOHKYPEHTOB (JBE OCH: HAIPUMEP, «IIEHa» U «Ka4eCcTBO/()YHKIIMOHAILHOCTDY).
Pasmecture 5—-10 KOHKYpEHTOB + CBOM IIPOIYKT

Boigenure 3 KOHKYpEHTHBIX IPEUMYILECTBA BAIETO MPOAYKTa (YEM OTIMYAETECD)

Caenaiite SWOT-ananu3 (cuiibHbIe U c1a0ble CTOPOHBI, BOSMOKHOCTH M YI'PO3bI)

OTalO0H BbINOJIHEHUS

Tabnuua PESTEL (o 2+ dakropa Ha KaTeropuo)
Tabmuua wm Teker no 5 cunam [loprepa

Kapra koHKypeHTOB (HaprcOBaHHas WK TaOJIU4HAs)
3 KOHKYPEHTHBIX IPEUMYIIIECTBA

SWOT-matpuiia

Kpurepun onenku

Uro npoBepsieTcst bann

PESTEL-ananu3 BeIoJIHEH

5 cun opTepa npoaHaIM3UPOBAHBI

Kapra KOHKYpeHTOB nocTpoeHa

3 KOHKYPCHTHBIX MPEUMYHICCTBA BbIACICHBI

SWOT-aHanu3 BbINOJIHEH

SIS TSN P P PN

Hroro

3ananue 4. [Iponaxxu uepes uenHocts (Value Selling)

Ycnosue

PaspaboraiiTe cTpaTeruto mpojiax 4yepe3 MeHHOCTh [T Ballero OM3HeC-TIPOCKTA.

TpebGoBanus:

3anonuaute Value Proposition Canvas (KaHBY IIEHHOCTHOTO TPEIJIOKCHHS ):

[Ipoduns kueHTa: 601, BBITOIBI, PAOOTHI

Kapra nieHHOCTH: IPOIYKTHI/ycIyru, obnerdyeHue 00ei, CO31aHue BHITO/T

ChopmynupyiiTe 1ieHHOCTHOE Tipeioxkenue (1—2 mpemnoxkenus) no 1madiaoHy: «Mbl moMoraem
[kenT] [pemmuTh mpob6eMy] ¢ MOMOIIBIO [ YHUKAJIBHOE PeIlIeHne], B OTIWYHUE OT [aJIbTepHATHUBA |»

Hamumure ckpunt SPIN-BompocoB (curyamus, mpoOieMa, HW3BICYEHHUE, IIEHHOCTh) — 5—7
BOIIPOCOB JIJIsl pPa3roBOpa C KIMEHTOM

[ToarotoBbTe 3 BO3pakeHUS KIIMEHTOB U OTBETHI HA HUX (C IEPEBOJIOM U3 LIEHBI B LIEHHOCTBH)

Hanummure nuty (1-2 MUHYTBI, TEKCT) JUIS IPE3ECHTALIUN LIEHHOCTHU BaIIero MpOoIyKTa

DTaJIOH BBITIOJTHEHUS

3anonHenHas kanBa Value Proposition Canvas (Tabnuiia uiam cxema)
LennocTtHoe npemnoxenue (1-2 npeanoxeHus)

Cxpunt SPIN-Bomipocos (5-7)

3 BO3payKEHHS U OTBETHI

[Tuty (TEKCT)

Kputepuu onenku

Yro nposepsiercs Bbann

Value Proposition Canvas 3amnonHena

LleHHOCTHOE TIpeTIOKEHNE CHOPMYIHPOBAHO

SPIN-ckpurit rotos

3 BO3payKEHHS ¥ OTBETHI ITPOPAOOTAHEI

ITutg roroB

IR R

Hroro

3ananue 5. GUHAHCOBBIE MOJIENIN M FOHUT-?KOHOMHUKA

Ycnosue

IToctpoiiTe hrHAHCOBYIO MOJIENb U PACCUNUTANTE FOHUT-9KOHOMUKY JJISl Balllero OM3HEC-TIPOEKTa.
TpeboBanus:




Paccunraiite CAC (Customer Acquisition Cost) — CTOMMOCTH TPHUBIICYCHHSI OJHOTO KIIMEHTA
(YKaxxuTe TOIyIIeHMS)

Paccumraiite LTV (Lifetime Value) — ckoabpKo IeHET IPUHOCUT OJIUH KJIIMEHT 32 BCE BpeMs

Paccunraiite ARPU (Average Revenue Per User) — cpenHsst BeIpydka Ha OJTHOTO KIIMEHTA

Beruncnute cootnomenne LTV / CAC (moimkHO OBITE > 3 TSI 3A0pOBOTO OHM3HECA)

[TocTpoiiTe puHaHCOBYIO MOJEIH Ha 12 MecsIieB (10 MecsIam):

Joxompbl (10 UICTOYHUKAM )

Pacxopl (MOCTOSIHHBIE U TIEPEMEHHBIE)

[Tpu6GsLIH / YOBITOK

JenexHsbrit motok (cash flow)

Touka 6e3yosiTounoctu (break-even point)

JomyIieHusi: MOKHO HMCTOJb30BaTh pealucTUuUHbIe 1Udpbl (Mau yueOHbIe). [ 1TaBHOE — JIOTHKA
pacuéra.

DTaJoH BBIMOJTHEHUS

Pacuér CAC c nonyuieHusMu

Pacuér LTV ¢ nonymennsamu

Pacuér ARPU

Cootnomenue LTV / CAC

®dunancoBas Mojienb Ha 12 mecsnes (Tabnuna Excel / Google Sheets nnu B TeKCTOBOM BHIE)
Kpurepun onenkn

UYro nposepsercs bann

CAC paccuntad (C TOIMyIICHUAMN)

LTV paccunraHn (¢ gomynieHUsIMH)

ARPU paccuntan

duHaHCOBas MOJIeTh Ha 12 MecsIeB MOCTPOCHA

1
1
1
LTV / CAC paccunrta U IpOKOMMEHTHPOBaH 1
1
5

Htoro

Monyasb 8. IIpoaykToBbIii 101X01 B OM3Hece

3aganue 1. JInynoe Bunenue. Y ctoMunBasi MOTUBALUS OCHOBATEIIS

VYcaoBue

ChopmynupyiiTe IMUHOE BUCHNUE KaK OCHOBATES U MMPOAHAIU3UPYHTE CBOIO MOTHBAIIHIO.

TpebGoBanus:

Hamumure muunoe Buaenue (1-2 a63ama) Ha 5—10 jeT: 9yTo BBI co3maére, I KOTO, KaK MEHSETE
MUp, KakuMu Oyzaere uepe3 5—10 net

Cdhopmynupyiite Muccuto (0JIHO MPEATIOKEHNE) — 3a4eM CYLIECTBYET Balll IPOCKT

Omnpenenure 3 UCTOYHMKA Balleld MOTHBALMM (BHYTPEHHHUE: CMBICI, aBTOHOMHS, MacTE€pPCTBO,
MIPU3HAHUE, BIUSHUE)

Onumwre 3 npu3Haka BEITOpaHUs U 3 criocoda npoQuiIakTUKK (JIMYHBIX, HE 0OIIUX)

CocTaBbTe CNUMCOK PUTYANOB (€XKEIHEBHBIX WIHM €KEHEICNbHBIX) U MOAAEPKaHUsS YHEPTHH U

doxyca

DTaJIOH BHINOJIHEHUS

TexkcT MMYHOTO BUACHUS

Muccust (0HO NpeanIokKeHue)

3 UCTOYHMKA MOTHBALIIH

3 mpu3HaKa Beiropanus + 3 crocoba npopUIaKTHKH
Crnncok puryasioB

Kpurepuu onienku

UYro nposepsieTcs bamn

Jlnanoe BuneHUE CHOPMYITHUPOBAHO 1

Muccus copMyarpoBaHa 1




3 UCTOYHMKA MOTHUBaIlM1 Ha3BaHbI

Briropanue: npusHaku + npoduiaakTuka

PI/ITyaJ'II)I OITMCaHbI

gl ||

Hroro

3ananue 2. TeXHOIOTUYECKOE NMPeANPUHUMATENBCTBO. OCHOBHBIE IOHATHUS

Ycnosue

[IpoBeaure aHanmu3 Bamiero mpoekTa (WIM YYeOHOTO) uepe3 MPHU3MY TEXHOJOTHYECKOTO
MpeINPUHIMATEIbCTBA.

TpeboBanmus:

Jlaiite ompeneneHre TEXHOJOTUYECKOTO cTapTanma (CBOMMH CJIOBaMHM) M OTJIMYUE OT
TPaJAMLIMOHHOTO Majoro 6usHeca (3 oTiIMYus)

Onpenenure TUN WHHOBAIMM BAIIEro MPOJAYKTa (MPOAYKTOBAs, MPOLECCHAs, MAPKETUHIOBasd,
OpraHMu3aIoOHHas ) — OOBSICHUTE IOYEMY

HazoBure TtexHomornyeckyro miaatrgopMy Ballero MNpoaykTa (CBOIO MM HapTHEPCKYD) —
Hanpumep, 10S, Android, AWS, Telegram Bot API

Onumure )U3HEHHBIA LUKI TEXHOJIOTMUECKOro ctaprana (5 sranos: pre-seed — seed — early —
growth — exit) ¢ mpuMepoM Uit CBOEro mpoeKTa

[lepeuncnure 3 cmocoba 3amMUTHl WHTEIEKTyalbHOM COOCTBEHHOCTH (MIATEHT, HOYy-Xay,
KOMMepuecKasl TallHa) M yKa)KUTe, KaKOW MOJIXOUT JUIs BAIIero MPoeKTa

DTaJIOH BBINIOJHEHUS

OnpeneneHne TEXHOJOTHYECKOro cTapTamna + 3 oTiIn4us
Tun uaHOBaIUU ¢ 000CHOBaHUEM

Texnonornueckas rargopma

JKu3HEeHHBIH IUKII cTapTana ¢ npuMepaMu

3 cnoco6a 3amutel 1C

Kpurepuu onenku

Yro nposepsiercs bann

Omnpezenenre 1 OTINYUSL

Tur nHHOBaLUK ONIpENENEH

TexHonornyeckas mardpopma Ha3BaHA

JKu3HeHHBIH UK OIKCaH

3ammra MC onmcana

I IS PN Y FS

Hroro

3aganue 3. Ctparerus nojapbiBa OTpaciael ¢ MOMOIIbIO TEXHOJIOT Ui

Ycnosue

[Ipoananu3upyiite cTpaTeruo NoApsiBa JAJs Ballero MpoeKTa.

TpeboBanus:

OObsicHUTE KOHLENUUIO MOAPBIBHBIX HMHHOBamMi (KpucTeHceH): moafep)XUBaroLe Vs
MOAPBIBHBIE (2—3 TPETOKEHUS)

Hazosute 3 npumepa uzBecTHbIX Mo ipbiBHBIX HHHOBanui (Netflix, Uber, Airbnb, Zoom u ap.) —
KpaTtko, o 1-2 npeyioxkeHus Ha IpuMep

Bribepure nuaepa B Baiiel oTpaciy (KOHKPETHYI0 KOMIIAHHIO) U ONUIINTE 3 €ro «CIeNble 30Hb)
(4TO OH UTHOPUPYET: CETMEHT, (PYHKIIHUIO, IIeHY, OM3HEC-MOEIb)

CoopmynupyiiTe TUTIOTE3Y MOAPBIBA JJISI BAIIero MPOEKTa: ¢ KaKoro cermenTa 3axoaure (low-end
wim new-market), mouemy nuaepsl He OTBETST

Hapucyiite rpaduk «3BOJIOLUS TEXHOJOIMH VS TpeOOBaHHS pBIHKAa» (KAYECTBEHHO: JIMHMS
TpeOOBaHUH PBIHKA, JIMHUS TPOU3BOAUTEIILHOCTH MTPOIYKTA JIMAEPA, TUHH BaIIero cTapTarna)

OTaJIOH BBIMIOJHEHUA




OObsicHeHHE TOAPBIBHBIX HHHOBAIUN

3 npumepa

JIunep B orpaciu + 3 ciemnblie 30Hbl
I'mnoresa noxpeiBa

I'padux (pUCYHOK MM TEKCTOBOE OIMCAHHE)
Kpurepun onenku

Uro npoBepsieTcs bann

Konuenmusa oobsacHeHa

3 nmpumepa Ha3BaHbI

Jlunep + 3 cnenble 30HbI

I'unoresa mozapeiBa cHOpMyIHpOBaHa

I'paduk nocrpoex

SIS S P P FSN

Hroro

3ananue 4. [lonpbIBHbIE THHOBALIMY WK KaK cTapTaiy MoOenTh Juiepa pelHKa

Ycnosue

PazpaboTaiiTe KOHKPETHYIO CTPATETUIO, KaK CTapTal MOKET MOOEAUTH JIJIepa phIHKA.
TpeboBanus:

Beibepute crpareruto mozapsiBa (low-end disruption — ngeméBbiii cerment, wim new-market

disruption — HOBBIIT PHIHOK) U OOOCHYHTE

Omummre 3 srama moapsIBa JJid BalICro Ciiydas: BXOOd —> CKpBITI:IfI POCT — MEPCKIOYCHUEC —>
BEITECHEHHE

HazoBure 3 Gapbepa nns nuaepa (modyeMy OH HE CMOXKET OTBETUTh OBICTpO) — Hampumep,
On3HeC-MOJIeIb, KaHAJIBI TPOJIaXK, KyabTypa, KPI

OnumuTe TOYKY BXOJA: HEIOTOTPEOJIEHHBIC KIMEHTHI / MEpeoOCTy)KeHHBIC KIUEHTHI / HOBBIC
CLIEHapuu

Hanumure acumMmerpuuHyro BOWHY: B 4éM Balle MPEUMYIIECTBO, KOTOPOE JHIEP HE MOKET
CKOMMUPOBATh (2—3 MyHKTA)

DTalO0H BHIMOJIHEHUS

Br1OpanHblii TUI IOIPBIBA ¢ 000CHOBAaHUEM

4 stama nmoapeiBa (ONUCAHUE)

3 Gapbepa ams nuaepa

Touxka Bxona

ACHMMETpUYHOE TIPEUMYIIECTBO (2—3 MyHKTA)
Kputepuu onenku

Yro nposepsiercs Bbann

Tun nmonpeiBa BEIOpaH 1 000CHOBaH

OTansl TI0APBIBA OITMCAaHBI

3 Gapbepa s TUAepa Ha3BaHBI

Touka BXoza onpezeneHa

ACHMMETPHYIHOE PEUMYIIECTBO OMHUCAHO

IR

Hroro

3amanue 5. Ctparerus roxyboro okeana

Ycnosue

[IpumenuTe cTpateruro roxyooro okeaHa K BalieMy MpoeKTy.

TpeboBanus:

OObsacHuTe KOHIEMIUIO Toinyboro okeana (Kum u MoOGopH) vs KkpacHoro oxeana (2-3
MIPEII0KEHN)

[TocTpoiiTe cTparernveckyro KaHBy (rpaduK KpUBOM IIEHHOCTH) IS Ballleil OTpaciu:

Ocb X: 5-7 pakTopoB KOHKypeHIIMH (1IeHa, KAaueCTBO, YI00OCTBO, CEPBUC, ACCOPTUMEHT, CKOPOCTb,
TM3aiiH)

Ocb Y: ypoBeHb IpeanoKeHus (HU3KUM — BBICOKUIA )




Hanecute xpusble: nuaepsl otpaciau (1-2), Bam mpoAaykT (TEKyIIuii), Bam HpoayKT (roixy0oit
OKEaH)

3anojgHUTe MaTpully «yOpaTh — YMEHBIIUTh — IOBBICUTh — CO34aTh» (MUHUMYM 3 IIyHKTa B
KaXKJJ0M KaTeropuu)

CdhopmynupyiiTe HOBYIO KPUBYIO IICHHOCTH (4eM BBI OTIUYAETECh OT KOHKYPEHTOR)

HazoBure oun u3 6 nyreil co3ganusi royooro okeana, KOTOpPbI Bbl HCIIOJIb30BaIN

DTalO0H BbINOJIHEHUS

OObscHEHUE CTpaTeruy rojyooro okeaHa
Crparernyeckas kaHBa (TabuIa WK OTIMCAaHUE TpaduKa)
Martpuna «yopaTb-yMEHbIIUTh-TIOBBICUTh-CO31aTh»
HoBas kpuBas neHHOCTH

[1yTb co3nanus ronyooro okeaHa

Kpurepun onenku

Uro npoBepsieTcst bann

Konuenmus oobsacHena

CTpaTemquKaﬂ KaHBa MOCTPOCHA

Marpuiia 3amnosHeHa (3+ B KaXkI0il)

HoBast kpuBasi IIEGHHOCTH C(OPMYIHPOBaHA

IlyTb co3nanust yka3aH

S ITSY TSN P P PN

Hroro

3aganue 6. @akTopsl ycnexa craprana. Komanaa ocHoBarenei

Ycnosue

[IpoBenuTe ananu3 (HakTOPOB ycIexa Balllero craprana v CIIpOSeKTHPYUTE KOMaHy OCHOBATEIICH.

TpebGoBanus:

Hazosute Ton-5 npuunH npoBana crapranoB no uccienaopanusm CB Insights (criuckom)

OnumuTte uaeanbHbIN TPoQIb KOMaHIbI U3 3 OCHOBATEJIEH IS BalIero mpoekTa (posu: Ou3Hec,
TEXHOJIOTUH, MPOIYKT — HIIU «XaKep, OM3HECMEH, Tu3aiiHep»)

Paccuuraiite vesting (4 roga + cliff 1 rox) ais 3 coocHoBaTeseit ¢ pasHBIMU J0JISIMHU (HaIpuMep,
40%, 30%, 30%)

Hamumure 5 KyabTypHBIX IIEHHOCTEH Bariero crapramna (1mo 1-2 mpeanokeHust Ha KaXIyro)

CocraBpTe mpoduiib MEpBOr0 COTPYAHUKA (KOO0 HaiMETe MEpBBIM, KaKW€ HABBIKH, MOYEMY
HMMEHHO €ro)

DTaNoH BHIMOJIHEHHS

Ton-5 npuuuH nposana

N neanpHbiil mpoduias KoMaH s (3 pou)
Pacuér vesting

5 KyJIbTYpHBIX LIEGHHOCTEH

[Ipoduns mepBoro cCoTpyaHuKa
Kputepuu onenku

Yro nposepsiercs Bann

5 NpUYMH POBajia HA3BaHbI

[Ipoduns KoMaHIB! ONVICaH

Vesting paccanTas

5 KyIIbTYpHBIX IIEHHOCTEH c(hopMyITnpOoBaHbI

[Tpodmie nepBoro coTpyaHUKa ONMHMCAH

IR R

Hroro

3anmanue 7. KinueHt u ero notpedHocTH. BocTpeOOBaHHBIN MPOIYKT

YcioBue

[IpoBeauTe aHaIM3 COOTBETCTBHS BaIiero npoaykra peiaky (Product-Market Fit).
TpeboBanus:




Oo6mwscaure noustue Product-Market Fit (PMF) u nepeuncnute 3 npusnaka poctumxenus PMF
(opranmueckuii pocr, retention, capadannoe paauo)

[Mocrpoiire Customer Journey Map (CJM) s Baimiero mpoaykra: 5—7 3TanoB OT OCO3HaHUS
POOIEMBI 10 JIOSITBHOCTH, JJIS1 KQKI0TO ATara YKaXHUTe ASUCTBUS KIMEHTA, 00U M BO3MOKHOCTH

3anomaute Kano-Moaens s Bamero mpoaykTa: Mo 3 MOoTpeOHOCTH Kaxkaoro tuma (0a30BbIe,
JIMHEIHbIE, BOCTOPraloIue)

[Iposenute onpoc Ha PMF (Bompoc: «Kak cuiibHO BBl pacCTpOUTECH, €CJIU IPOAYKT UCUE3HET?»)
— IIpeJCTaBbTE THUIIOTETUYECKUE pe3ynbTaThl (Hanmpumep, 45% cKka3alum «O4Y€Hb PACCTPOIOCHY).
Cnenaiite BbIBOJ 0 roroBHOCTH K PMF

Hanumwure nnan w3 5 urepanuii no poctiwkenuto PMF (urto Oynere MEeHSTh B MPOAYKTE U Kak
MIPOBEPSATH)

DTalO0H BHINOJIHEHUS

Oo6wbsacuenue PMF, 3 npusHaka

CIM (Tabnuia umm cxema)

Kano-monens (9 motpedHocTeit: 3+3+3)

Omnpoc PMF ¢ runoretnyecknMu pe3yinbTaTaMu U BBIBOJOM
[Inan u3 5 urepaumii

Kpurepun onenkn

UYro nposepsercs bann

PMF 00bsicHéH, 3 npu3HaKa Ha3BaHbI

CJM noctpoena (5—7 3Tamnon)

Kano-mozens 3anonnena (9 norpedHoCTEH)

IInan u3 5 urepanuit

1
1
1
Omnpoc PMF u BeIBOI 1
1
5

Htoro

Monyasb 9. A30yka craprana

3ananue 1. Be16op opraHu3anroHHO-TIPABOBOM (OPMBI B pacyET HAJIOTOBOM HArPy3KH

Ycnosue

s Bamiero Ou3Hec-POEKTa BHIOEPUTE OPraHM3allMOHHO-TIPABOBYIO (GOpPMY U paccuuTanTe
HAJIOTOBYIO Harpys3Ky.

TpebGoBanus:

CpaBauTe 3 opranm3anioHHO-TpaBoBbIe (hopmbl (Hampumep, UII, OOO, camo3aHATOCTH) MO 5
KPUTEPUSIM:

CH0KHOCTb perucTpamuu

OTBeTCTBEHHOCTSH (TOJIHAS / B MIpe/ieiaxX yCTaBHOTO KaruTaa)

B03MOXHOCTH BBIBECTH MTPUOBLIH

Cratyc 1/ KOHTPareHToB (KOPIOPATUBHBIN WM HET)

CTOUMOCTb PETUCTPALIUU U OOCITY>KUBAHUS

Bribepure ontumansHyto GopMy JUIs Balllero NpoekTa 1 060cHyiiTe BbIOOD

CpaBuure 3 HaymoroBsix pexkuma (Hanpumep, YCH 6% (moxoast), YCH 15% (noxomsl MuHyc
pacxoabl), HIT/] (camo3anstocts), OCHO) o 4 kputepusm:

CraBka Hajora

OOBeKT HaIOro00JI0KEHUS

Orpannyenus (1Mo 10X0/1aM, YUCICHHOCTH COTPYIHUKOB)

CH0XHOCTh OTYETHOCTH

PaccuuTaiiTe HaIOrOBYIO Harpy3Ky Ul BEBIOPAHHOTO peXUMa Ha IpuMepe:

Hoxonst 3a mecsir: 1 000 000 py6.

Pacxonpl (apenna, 3apmiata, marepuainsl): 600 000 py6.

[oxaxxute pacuét Hanora (uudpsbi)

Crenaiite BBIBOJ: Kakast popMa U peKUM MOIXOIAT JUIsl cTapTana Ha paHHel ctaauu




DTaNOH BbINOJIHEHUS

CpaBuutenbnas tabnuna 3 OID

O6ocHoBaHue BBIOOpA

CpaBHuTenbHas TabnuIa 3 HAJOTOBBIX PEKUMOB
Pacuér HanoroBoit Harpy3k#u (¢ mudpamu)
BeiBox 110 crapramy

Kpurepun onenku

Uro npoBepsercs bann
Cpasrenne OIN®D (3 Gopmsl, 5 kpuTepues) 1
Be160op 1 o6ocHoBanue OI1D 1
CpaBHeHHE HAJIOrOBHIX pEKUMOB (3 pexuma, 4 1
KpHUTEPUsT)
Pacuér HanoroBoii Harpy3ku (1dpb1) 1
BriBon 1
Wroro 5

3amanue 2. HanoroBast MoJieNb U ypaBiisieMOCTh OM3HECA C TIEPBOTO JTHS

Ycnosue

PazpaboTaiiTe HaJOrOBYIO MOJIENb IS BAIIETO CTapTara ¢ yI€TOM YIpaBIIIeMOCTH OHU3HEca.

TpeboBanus:

OnwumuTe HATOTOBYIO MOJIEINb Balllero On3Heca:

Kaxue nanoru mnatute (HJIC, Hamor Ha npuObLUTE/ M0X0 161, cTpaxoBbie B3HOCH, HJIDJI)

[TeproIMIHOCTE YIUIATHI (€KEMECSIHO, €KEKBAPTAITBHO)

KTto oTBeuaeT 3a pacuér u ymiaty (Bbl camu, OyXraiarep, ayTCOPCHHT)

Onumure cuctemy y4éra ¢ mepBoro JHs:

Kak dukcupyere moxomel m pacxonsl (tadbmmma Excel, oOmaunblii cepBHC, Oyxrajirepckas
porpaMmma)

Kaxk paboTtaere ¢ nepBUYHBIMH TOKYMEHTaMU (JOTOBOPHI, AKThI, CUETA, YEKH)

Kaxk xpanurte nokymeHThI (OyMaKHbBIC / SJIEKTPOHHBIC)

CocraBpTe rpaduK HAJIOTOBBIX IUIaTEXKEH Ha MEpBBIM KBapTad (IO MecAllaM, C CyMMaMu —
y4eOHBIMU)

Onumure 3 pucka HAJIOTOBBIX OLIMOOK Ha CTapTe U CIIOCOOBI UX MPEAOTBPAIICHHUS

Hazosute 3 onmaitH-cepBuca st Oyxrantepun craptana (Hanpumep, Tuabkohd buznec, Mo
Hajor, Kontyp.2Onbs6a, 1C:®perr)

DTaloH BHIMOJIHEHHS

Hanoroas mojens (kakue HaJIOTH, IEPUOAUYHOCTh, OTBETCTBEHHOCTD)
Cucrema y4éra ¢ IepBoro JHs

I'paduk HamoroBeIX marexen (3 Mecsia)

3 pucka U UX NpeJoTBpalleHHe

3 oHJaiH-cepBUCa

Kputepuu onenku

Yro nposepsiercst Bann

Hanorosas Mmonens onucana

Cucrema yuéra ormmcana

I'paduk nmaTexeit coctaBieH

3 pucKa U Ipe0TBpAICHIE

3 OHJIaifH-CepBHCa HA3BaHBI

IR

Hroro

3ananue 3. @UHAHCOBOE yIpaBICHUE OM3HECOM

YciaoBue

Pa3paboraiite cucreMy (prHaHCOBOTO YIpaBlIeHUs IS BAIllero CTapTarna.
TpeboBanus:




CocraBbTe MpOTHO3 ABMKEHUS AeHEeKHBIX cpeacTB (Cash Flow) Ha 6 mecsies (1o mecsiam):

[Toctynnenust OT KJIMEHTOB

OneparmoHHbie pacxo/ibl (apeHa, 3apviaTa, peKiaMma, HaJloTH)

HNuBectunmonnsie pacxosl (o6opynosanue, [10)

Canbo Ha KOHell MecsiLa

PaccunTaiite cash runway (Ha CKOJIBKO MECSIIIEB XBAaTHT JICHET) IIPU TEKYIIEM OCTaTKe, HaIpUMep,
2 000 000 py6.

Hazosure 3 ¢unancoBsix merpuku mist craprana (He CAC/LTV, a apyrue, Hampumep, gross
margin, burn rate, MECSTYHBIN POCT BBIPYYKH )

CocraBpTe 3  creHapuss  (UHAHCOBOM  MOJENIU:  TMECCUMUCTHUYHBIM,  PEATMCTHYHBIN,
ONTUMUCTUYHBIN (OTJIMYAIOTCS MO BBIPYYKE U pacxojaM) — Tabauia Ha 6 Mecs1eB

HanumuTe dek-muctT pUHAHCOBOTO KOHTPOJS HAa KaKIbIH MecsI (5 IMyHKTOB, YTO MPOBEPSTH H
KOHTPOJIUPOBATh)

DTalOH BHINOJIHEHUS

Cash Flow Ha 6 mecsiieB (Tabnuia)

Cash runway (pacuér)

3 (uHaHCOBBIE METPUKH (C IOSICHEHUEM )

3 cueHapus (MeCCUMUCTHYHBIN, PEaTUCTUUHBIM, ONITUMHUCTUYHBIN )
Yek-nucT (MHAHCOBOTO KOHTPOJIA (5 MyHKTOB)

Kpurepun onenkn

UYro nposepsercs bann

Cash Flow Ha 6 MmecsieB

Cash runway paccunTan

3 ¢uHAHCOBBIE METPHKU HA3BaHEI

UYek-JucT GUHAHCOBOTO KOHTPOJIS

1
1
1
3 crieHapHs MOCTPOCHBI 1
1
5

Htoro

3ananue 4. MacmrabupoBaHue U 3amuTa Ou3Heca

Ycnosue

Pa3paboraiitTe cTpaTeruio MacTabupoOBaHUs U 3alllUTHI Balllero Ou3Heca.

TpebGoBanus:

Onumure MoJenb MacIITaOMPOBAHUS: OPraHUYECKUN POCT, (PpaHYyai3uHT, JHIEH3UPOBAHHE,
BBIXO/I B HOBBIE PETHOHBI, TapTHEPCTBA (BhIOEpUTE 1-2 M 000CHYHTE)

HazoBute 3 ropuanueckux acrekTa MacIiiTabupoBaHus (perucTpaius B HOBOM pEruoHe, Hajory,
3amuta MC, noroBopsl ¢ napTHépamu, TpyIA0BO€ 3aKOHOAATEIHCTBO)

CocraBpTe KapTy PHCKOB MaciiTaOMpoBaHUS (MUHUMYM 5 PUCKOB) M Ui KaKIOTO0 — IUIAH
CMSITUCHUS

Onumure cnocoObl 3alIUThl OHU3HEca:

NuTennexryanbHas COOCTBEHHOCTD (TOBApHBIN 3HAK, MATEHT, aBTOPCKOE MPABO)

Horosops ¢ koHTparentamu (NDA, odepra, 1oroBop ycuyr)

besomacHocTh nanubIx (152-03, XpaHeHHe MEePCOHANBHBIX JAHHBIX)

Hanummure mian 3amuTel OM3Heca Ha MEPBBIi ToJ1 (MOIIaroBo, 4TO CIENaTh B MEPBYIO OUYepeb)

OTajJ0H BBIIOIHCHUS

Moaens MacmTabupoBaHus ¢ 000CHOBAaHHEM
3 IOpPUANYECKHUX aCIEeKTa

Kapra puckos (5+ puckoB + cMsArueHue)
CnocoOsbl 3aimuThl Ou3Heca

[lian 3amuTHl HA NIEPBBINA T

Kpurepuu onenku

Yro npoBepsiercs Bbann




MOZ[GJ'IB MaCHITa6I/IpOBaHI/IH 000CHOBaHA

3 TOPUANYCCKUX ACTICKTA Ha3BaHbI

Kapra puckos (5+ puckoB)

Crroco0bl 3aIUTEI OU3HECA OIMHMCAHbI

I11aH 3a1MTEl HA IEPBBIN IO

Hroro

SIS SN P Py F=N




[Tpunoxenue 2

IIpumep olleHOYHBIX MATEPHAJIOB /IS HTOTOBOH aTTeCTALMHU

Yacts 1. Teopernueckast 4acTh (IMCbMEHHBIE OTBETHI)

dopmat: ciymarens TUCbMEHHO oTBedaeT Ha 20 BompocoB. Kaknplii OTBET MOJKEH OBITH
cojiepxaTenbHbIM (3—5 mpemioxkeHuid, 4€Tko Mo cymectBy). Makcumym — 20 OamioB (1 Gamn 3a
KaKJIbIM TIOJIHBIN U TIPABUJIBHBINA OTBET).

Monyns 1. OcHoBsl IT-uH(pacTpykTypsl

Bomnpoc 1. Kakue ocHOBHbIe KOMaHABI Linux HCIOJB3YIOTCA JUIS HAaBUTAMH 1O (aiIoBOM
CHCTEMeE, TPOCMOTpPA COJEPKUMOTO KaTaJloroB U yrnpasieHus ¢ainamMu? OnummTe ux Ha3HaueHue.

Bompoc 2. Uro takoe Git? Onumure 0a30Bbli nuka padbotsl ¢ Git (init, add, commit, push) u
00BSCHUTE, 3aUeM HY)KHa KakJasi KOMaH/a.

Bompoc 3. Yro Takoe Docker? Jlns yero ucnosbzytorcss Dockerfile u xomannel docker build u
docker run?

Monynb 2. AnropuT™MH3anys U CTpyKTypHOE POrpaMMHPOBaHUE

Bompoc 4. Uro Takoe ykazartens B si3pike C? Kak mpoucxoaut pabota ¢ AMHAMUYECKOHN MaMSAThIO
(malloc, free)? Ilouemy BaskHO 0CBOOOKAATH NAMSThH?

Bompoc 5. O06wsicauTe, kak paboraer my3bippkoBas coptupoBka (bubble sort). KakoBa eé
BpEMEHHAs CJIOKHOCTb B JIyUIIEM U XYAILIEM CIIydasix?

Bompoc 6. Uro Takoe pexypcusi? [IpuBeaure npuMep peKypcUBHOM (YHKIUU U OOBSCHUTE, UTO
Takoe «0a30BbIi ciydaii» U ToueMy OH HEOOXOIUM.

Monyns 3. O0BEKTHO-OPHEHTHPOBAHHOE TPOTrPAMMHUPOBAHUE

Bompoc 7. OObsicaute Tpu ocHOBHBIX mnpuHnuma OOIl: wHKancymsus, HacleqoBaHue,
nonumopdusm. [lpuBenure npumepsl.

Bonpoc 8. Uto Takoe neperpyska omneparopoB B C++? Jlns yero ona ucnonws3yercs? [Ipusenure
puMep Neperpy3Ku oneparopa + yist kinacca Matrix.

Bompoc 9. Uto Takoe aOCTpakTHBIN KJIAacC M YHUCTO BUPTyaibHbIe MeTOonbl? Korma u 3adem mx
HCTOJIb3YIOT?

Monyns 4. CoBpemeHHas mpuKIaaHas pa3paboTka

Bomnpoc 10. Yto takoe JWT (JSON Web Token) u kak oH HCIIOIB3YeTCsI JUIsl aBTOPU3ALUU B BEO-
npuiokeHusx? ONUIIUTE CTPYKTYPY TOKEHA.

Bompoc 11. HazoBuTe u KpaTko OoXapakTepu3yHTe OCHOBHBIE MapaJUrMbl MMPOTPAMMHPOBAHMUS:
MIPOLIEYPHYIO, 00bEKTHO-OPUEHTHPOBAHHYIO, GYHKIIMOHANBHYI0. B uéMm ux paznuuus?

Monyns 5. UHpacTpyKTypHBIE pEllIeHUs U YIIPaBIEHUE JaHHBIMH

Bompoc 12. Kakue tumnst JOIN cymiectByror B SQL? O6wsicuute pazuuiy mexay INNER JOIN,
LEFT JOIN, RIGHT JOIN. [IpuBeauTe npuMepsl.

Bompoc 13. Uto takoe arperamnuonnsie ¢pynkuuu B SQL (COUNT, SUM, AVG, MIN, MAX)?
Jlia yero ucnons3yercss GROUP BY u HAVING?

Monaynse 6. Ctapt 6usHeca

Bompoc 14. Uto takoe Lean Startup? O0wsicaute 1uki Build — Measure — Learn u noHsitue
MVP (Minimum Viable Product).

Bonpoc 15. Uro takoe Custdev (Customer Development) u kak ¢ €ro mOMOIIBIO MPOBEPSTH
runoTe3sl? ONUIINTE OCHOBHBIE TPUHIUIIBI TPOBEACHUS UHTEPBBIO C MOTEHIIMATBHBIMU KIIMEHTAMU.

Monyns 7. Poct Ousneca

Bonpoc 16. Uro takoe ronut-skoHoMuKa? OObsicuute merpuku CAC, LTV, ARPU. Kakoe
cootHomenue LTV / CAC cuutaercst 370pOBbIM J1si Ou3Heca?

Bonpoc 17. Yto Takoe npoayKTOBBIA MOAX0a U pabdoTta ¢ runorezamu? Kak nmpuopuTH3supoBaThb
runotessl (Hapumep, metooM ICE unu RICE)?

Monyns 8. IIpoaykToBbIi OAX0] B OM3HECe

Bonpoc 18. Urto Takoe crparerus roysyooro okeaHa? OnuIINTe MHCTPYMEHTHI: CTpaTernyeckas
KaHBa M MaTpULa «KyOpaTh — YMEHBIIUTHh — MOBBICUTh — CO3aTh.



Bompoc 19. YUto Ttakoe moapeiBHble uHHOBammu (disruptive innovation) mo Kpucrenceny?
[TpuBenute mpuMep U OOBICHUTE, KaK CTAPTAIl MOXKET MOOSAUTH JIUAEpa PHIHKA.

Monyns 9. A3byka craprana

Bomnpoc 20. Kakre 0CHOBHbIE HAJIOTOBBIE PEKUMBI CYLIECTBYIOT JJIsi MaJIOro OM3Heca (HarmpuMmep,
YCH 6%, YCH 15%, HI1J])? B uém ux pa3nn4us 1 Kak BBIOpaTh IMOAXOISIINN It cTapTamna?

Yacts 2. [IpakTrueckas 4acTb

@dopma BBINOJNHEHUA: NUcbMeHHas. Cilyliarenb BBINOJHSET OJHO 3aJaHue 1o BbIOOpYy (5
BapuanToB). Kon mumer camocTosiTensHO. B 3TanoHe — ToJBKO omrcaHue TpeOOBAHUN M KPUTECPHH.

3amganus

Bapuant A. CtpykrypHoe nporpammupoBanue Ha C

Pazpabotaiite mporpammy Ha si3bike C, KoTOpast:

[IpuHMMaeT n3 KOMaHTHOW CTPOKU UMS BXOJHOTO (haiiia u uMs BBIXOJHOTO (aiina

UuTaeT maTpuIly BEHISCTBEHHBIX YMCEN M3 BXOJHOTO (aiina (dopmat: mepBas ctpoka — FOWS
cols, 3aTem rows cTpok 1o cols umucen)

Beruucnser cyMMy BCEX JJE€MEHTOB MATpPHUIbI, HAXOAWT MHUHUMAJIBHBIM M MaKCHUMAJIbHBIN
JJIIEMEHT

3anuchIBaeT pe3yynbTaT B BEIXOAHOH (haiin

OcB060%/1a€T BCIO JMHAMUYECKU BBIJICJICHHYIO TaMSTh

Bapuant b. O0bekTHO-0pHEHTHPOBAHHOE NporpaMMupoBanue Ha C++

Coznmaiite mabnoHHbd KiMacc DynamicArray ¢ meromamu: push back, pop back, size, at (c
MIPOBEPKOM TPAHMI] U BEIOPOCOM HCKIIIOUeHHs), oniepatop []. [IpomemMoncTpupyiiTe paboTy Bcex METOJI0B
B (yHKITMU main.

Bapuant B. ba3el nannsix u SQL

Hamumure 5 SQL-3ampocoB aist 6a3bl JaHHBIX HHTEpHET-Mara3uHa (Tadmuisl products u orders):
Tosapsl ¢ nenoi ot 1000 o 5000

KonunuecTBo nmpoaaHHbIX €AUHULL IO KaXKJIOMY TOBapy

Tomn-3 cambIX mpoJaBaeMbIX TOBapa

ToBapsl, KOTOpBIE HU pa3y He 3aKa3bIBATUCH

OO1as BbIpyUKa 3a BCe BpeMs

Bapuanr I'. [Ipuknannas pa3paboTka (S3bIK 10 BEIOOPY)

Pa3paboraiite konconbHbI Todo-menemkep Ha BeiOpanHoM s3bike (Python, C#, Java, JavaScript,
Go, Kotlin, Swift) ¢ onepanusmu:

JloGaBuTh 3324y (Ha3BaHKe, OMMCAHKE, CTATyC: HOBasi / B paboTe / BHITIOJTHEHA)

[Tokasate Bce 3amauu

[Tokasath 3aauu 1o crarycy

OTMeTHTD 3a/1a4y KaK BBITTOJIHEHHYIO

Y manute 3amauy

CoxpanuThb 3a1a4u B daiin

3arpy3uth 3a1aun u3 aiina

Ucnonpzyiite OOII (knacc Task).

Bapuant /I. DevOps u Linux

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

Co3nanue nonp3oBarens admin u qo0aBieHue ero B rpynmy sudo

Hacrpoiika cratuueckoro IP-agpeca

Ycranoska Docker

3amyck koHTeiHepa ¢ Nginx (nmpoopoc nopra 8080)



Hanmcanue Dockerfile s npunosxxenust, BeiBosiiero "Hello, DevOps!"

Bapuant E. busnec-nnan crapramna (mpenpuHUMAaTeIbCTBO)

Pa3paboraiiTe Ou3HEC-TIIaH IS TEXHOJOTHYECKOTO cTaprarna (MIei0 BEIOEPUTE CaMOCTOSATEIHHO).
TpeboBanmus:

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

CdhopmynupyiiTe TUIIOTE3Y LIEHHOCTH M THIIOTE3Y POCTa

Onumure MVP (MUHMMaIbHO %KU3HECTIOCOOHBIN MPOIYKT)

[Tposenute anams peiaka (TAM, SAM, SOM ¢ o6ocHOBaHHEM)

Paccunraiite ronut-sxonomuky (CAC, LTV, ARPU, coornomenne LTV/CAC)

OnuimuTe CTPaTETHUIO NPUBJICYSHHS IEPBHIX KINEHTOB

HazoBure 3 0CHOBHBIX pHCKa U CTIOCOOBI UX CHUKEHUS

dopmar caum: aHATUTHYECKUH OTU€T (10 5 cTpanuil) uin npesenTamnus (10 10 craiinos).

Bapuant K. Crpaterus crapramna (mpeanpuHIMaTeIbCTBO)

BriGepuTte peanbHbIil cTapTan (WM CO3AaiiTe CBOM) U pa3paboTalTe CTPATETHIO Pa3BUTHSI.

TpeboBanus:

KpaTkoe onucanue craprana (IpoayKT, pbIHOK, KOHKYPEHTBI)

[IpumenuTe CTpaTeruio Troiiy0Oro OKeaHa: 3arloJIHUTE MaTpully «yOpaTh — YMEHBIIUTh —
MOBBICUTH — CO3JIATh)

[ToctpoiiTe cTpaTernYecKyro KaHBY (KPUBYIO IIEHHOCTH) JUTS BAIIIETO MPOIYKTa M KOHKYPEHTOB

Coopmynupyiite crpareruro moapsiBa (low-end wau new-market disruption) — kax moOeauTh
nuzaepa

Onumute $hakTopsl ycrexa crapramna (KoMaH/1a, IPOIyKT, PEIHOK)

CocraBbTe roadmap Ha TepBBbIi roj (110 KBapTajam)

dopmar clauu: AHATUTHYECKUN OTYET WK NTPE3EHTALHS.

Bapuant 3. ®panmmza u MacmrabupoBaHue (MpeAnpUHIMATEIHCTBO)

[IpoBenuTe aHau3 OTKPHITUS OM3HEca 1Mo (paHIIu3e.

TpebGoBanus:

Bri6epuTe 3 peanbHbie (ppaHIIN3Bl U3 OJHOM HUIIY (HATpUMED, 0OIenuT, 0Opa3oBaHKE, YCIYTH)

CocTaBbTe CpaBHHUTENbHYIO TaONMUIly (MaylladbHBI B3HOC, POSITH, HWHBECTHIIMH, CPOK
OKYITAa€MOCTH )

Bri6epuTe nyumyio ppaHmmsy u 000CHYHTE BHIOOD

Paccuwnraiite mpuMepHy0 NPUObUIL U TOUKY 0€3yOBITOYHOCTH

Onumure 1iaH MacIITaOUPOBaHUA: KaK OTKPBITh BTOPYIO M TPETHIO TOUKY

HazoBure 3 ropuanueckux acnekTa, KOTOphle HY>KHO MPOBEPUTH NEpe]] MOKYIKON (hpaHIIN3bI

CocraBbTe 4eK-THCT BOMPOCOB K dpanyaiizopy (MuHuMym 10 BOmpocoB)

dopmaT ciauu: aHATUTHYECKUN OTUET ¢ TaOIUIIaMH U pacuéTamu.

Kputepuu oneHnBas u miKaibl MpuBeAeHBI B 11.2.5.1



[Tpunoxxenue 3

MeTtoanyeckue MaTepuaIbl

MeTtoanyeckre peKOMEHAUH I padOThl HA TEOPETHUYECKHUX 3aHATHUAX

Teopernueckoe 3aHsATHE SBISETCSA OJHOW U3 OCHOBHBIX CHCTEMOOOpa3yomux (opM opraHu3aium
o0pa3oBaTeNbHOTO  MpoIlecca, MpeACTaBisAomEee co00i  CHCTEeMAaTH4ecKoe, IMOCIeNOBAaTEIbHOE,
MOHOJIOTHUYECKOE H3JI0KEHHE TeNarorndeckuM pabOTHUKOM - JIGKTOPOM Y4eOHOro Marepuala
TEOPETHUYECKOTO Xapakrepa. Jlekums mpencraBisieT co0Oil 2IEMEHT TEXHOJOTHH IPEACTaBICHUS
y4eOHOTO Marepuaja IyTeM JIOTHYECKH CTPOMHOTO, CHCTEMATHYECKH MOCIEeNIOBATEIBHOTO U SICHOTO
M3JI0KEHHS, TETTBI0 KOTOPOTO SIBJISIETCS] OpPraHU3aIys [eJICHAPABICHHON TO3HABATEIBHOM JIEITETLHOCTH
oOydJaroruxcsi (Ciymiarenei) Mo OBJIAJICHUIO TPOrpaMMHBIM MartepuajioM. M3ydeHune HUCIMIUIMHBI
TpeOyeT CHUCTEeMaTHYeCKOTO W TIOCIIEAOBATEIFHOTO HAKOIUICHUS! 3HAHWH, MOATOMY CIyIIaTesM
PEKOMEHIyeTCsl Iepe]l OUEPENHON JIEKIMEH IPOCMOTPETh 10 KOHCIEKTY Marepuan npeasiaymen. [Ipu
3aTpyAHEHHSIX B BOCIPUSATHH MaTepuaia cieayeT 00pamarbcs K OCHOBHBIM JIMTEPATYPHBIM UCTOYHUKAM,
JIEKTOPY WM HHTEPHET HCTOYHHKY, MPEITI0KEHHOMY B CITHCKE.

Metoanyeckre peKOMEHANH [T pa0OThI Ha IIPAKTHYECKUX 3aHATHIX

Baxxno#t coctaBHON 4YacThio 00pa30BaTENILHOTO MpOLIECcca SIBISIFOTCS NMPAKTUYECKUE 3aHSTHS.
[IpakTnueckne 3aHATHUS — OpraHuW3alMoHHas (opma, B TMpoIlecce KOTOPOW oOydaromruecs
CaMOCTOSITEIEHO W3Y4JaloT y4eOHBI MaTephall MO Pa3IMYHBIM HCTOYHHKAM 3HAHWH M KOJUIEKTUBHO
O0OCYKIAlOT pe3ynabTaTbl CBOEH palOTHI, BBIOJHSS 3aJaHWs, TPEIIOKEHHBIE IPEToIaBaTeNIeM.
[IpakTudeckne 3aHATHS TPOBOAATCS IO TEMaM, TPEOYIOIMIMM HAyYHO - TEOPETHUYECKOro 000O0IIeHUs
JUTEPATYPHBIX HWCTOYHWKOB, M TIOMOTAIOT OOyYarommMMCsl TJIyOXXe YCBOWUTH YUYEOHBIH MaTepual,
MPUOOPECTH HABBIKU pabOThl C HOPMAaTUBHBIMU JJOKYMEHTaMH M HAYYHO-METOINYECKOU JTUTepaTypOH.

O¢ddexTUBHOCTh 3aHATHI MPAKTUYECKOTO THUIIA BO MHOIOM 3aBUCHUT OT KadecTBa
MPEIIIECTBYIOMUX JIEKIIMOHHBIX 3aHATUH M CAaMONOJATOTOBKHU OOydaromuxcs. Tembl MpaKkTHYEeCKHX
3aHATUA U pPEeKOMEHJyeMas JHMTepaTypa, 1eJib U 33Ja4d ee H3y4eHHs COOOUIAloTCs IMeJaroruuyecKum
pabOTHUKOM Ha BBOAHBIX 3aHATHUSIX KaKJI0TO pazzena. HaunHas moaroToBKy K NpakTUYECKOMY 3aHSTHIO,
MpenoJaBaTel0 HEOOXOJAMMO PEKOMEHJ0BaTh OOydJaromeMycss MmopadoTaTh C JIOMOJHHUTEIbHON
JUTEpaTypoi, clrenarbh 3amucH O PEKOMEHJOBAaHHBIM HMCTOYHHMKaM. HeoO0XoaWMo MOMHHTH, YTO Ha
JEKIIMOHHOM 3aHATUU MaTepual paccMaTpuBaeTcss He B MoJHOM o0beéMe. OcTanpHasi €ro 4acTb
BOCIIOJIHSIETCS B Mpoliecce npakTuyeckoro 3anatus. Oco0oe BHUMaHUE MPU 3TOM HEOOXOIUMO 00OpaTUTh
Ha CyTb OCHOBHBIX MOJIOKEHUH U BBIBOJIOB, OOBSICHEHHE SIBJICHUNA U (PAKTOB, YSICHEHHE MPAKTUYECKOTO
MIPUJIOKEHUST PacCMaTPUBAEMbIX TEOPETHYECKUX BOIMpPOCcoB. [Ipun HeoOxomumocTu ciiefyeT oOpamarbes
3a KOHCYJbTallel K menarorudeckoMy padboTHuky. Ha mpakTHueckoM 3aHSITHM KaXKIbld 0Oydarouuics
JOJI’KEH OBITh TOTOBBIM K BBICTYIUICHUIO 110 BCEM

MOCTABJICHHBIM IMIpEeroJaBaTelieM BONpPOCaM, TMPOSIBISTh MaKCHUMAaJbHYI0 aKTHUBHOCTb TIpU
paccMOTpPEHUH KeHCOB, TPOOIEMHBIX CUTYAIHH U Jp.

Metouyeckre peKOMEHIAIN 00ydarouuMcs (CIIyIaTeasiM) Mo OpraHu3ali CaMOCTOSITeNbHOM
paboThI

CamoctosarenbHas pabota oOydaromuxcs (ciymareneii) — AeaTeIbHOCTh, KOTOpasi BBIOIHSAETCS
0e3 HemOCPeJICTBEHHOTO y4yacTHs IeJaroruuyeckoro paOOTHUKA, HO IMOJ €ro pPyKOBOJICTBOM.
OOyuaromuiics (cimymiaTens), 00nagaromni HaBBIKAMU CaMOCTOSATEIbHON paboThl, akKTUBHEE U TIyOxe
ycBaWBaeT Y4eOHBI MaTepual, OKa3bIBaeTCs JIydllle IMOJArOTOBJICHHBIM K TBOPUYECKOMY TpPyAy, K
caM0oOOpa30BaHUI0 M MPOJAOJDKEHHI0 oO0ydeHus. OOyyaromuicss 3HAKOMUTCS € JAUAAKTUYECKHM
MaTepualioM, OTBEYaeT Ha BOIPOCHl CAMOKOHTPOJIS, BBINOJHSET 3aJaHHs TBOPYECKOTO XapakTepa.
CBoeBpeMEHHOE U KaueCTBEHHOE BBINOJIHEHUE CaMOCTOATENBbHOW paboThl Oazupyercs Ha COONIOIEHUH
HACTOSIIMX PEKOMEHJAUUMH M U3YYeHMHM pPEKOMEHIOBAHHOW suTepaTypbl. OOydaromiuiics MoOXeT
JIOTIOTHATh CITUCOK HMCIIOJIh30BAaHHOMN JINTEPATYphl COBPEMEHHBIMH MCTOYHUKAMU, HE MPEACTaBICHHBIMU
B CIHCKE pPEKOMEHJOBAaHHOM JMTEpaTypbl, W B JAJbHEHIIEM HCHOJb30BaTh COOCTBEHHBIE
MOATOTOBJICHHBIE Y4YeOHbIE MaTepuabl MPU MOATOTOBKE K 3a4eTy, a TaKKe BBICTYIUICHUSM Ha
METOIMYECKUX U negarorudeckux coserax OO.

I'pynmoBast 1 HAUBHUAYabHAS KOHCYIHTAIIHS



PazpsicHeHnne sBisieTcss OCHOBHOHM (POpMOI 3aHATHI MO PAaCCMOTPEHHIO HaMOOJIEe CIIOKHBIX
BOIPOCOB M3y4aeMOTr0 MPOrpaMMHOTO MaTtepuaina. Llenb KOHCyIbTaluu — MaKCUMaIbHOE MPUOIIMKEHUE
00y4eHHUs K MPAKTUYECKUM WHTEpEecaM ¢ y4eTOM MMerolIeiics nHPOpMALUY U SIBJISETCS pe3yIbTaTUBHBIM
MaTepUaIoM 3aKpEIICHUS 3HAHUM.

WupuBuayanbHas KOHCYAbTAUS — 3TO COBMECTHast paboTa oOyJaromuxcs

(cnymaTeneit) ¢ negaroruyeckuM padoTHukoMm. Llenb MHIMBHUyaTbHOM KOHCYJIbTAllUU — IOMOLIb
oOydaronuMcsi B PEIICHWH CJIOXHBIX BOINPOCOB, Bo3HHMKarommx mpu ocBoenuu JIIIIT TIK. Ha
WHIUBUAYATBHONW KOHCYJIbTAIIMKM OOyJaroNIuiics (CIymIaTellb) COBMECTHO C TPEIo aBareieM MoIpoOHO
pa3bupaet npoOieMy WM CUTYAIHIO0, C KOTOPOH OH oOpaTuics 3a moMoIbo. [IpenogaBarens momoraer
rIIyOMHHO TpopaboTaTh MpoOJIeMHBIN Bompoc. ['pynmoBas KOHCYJIbTAIMsl MPOBOIUTCS B CIEIYIOIIUX
cllydasix:

* Korja HeoOXOAMMO TMOJAPOOHO pPAacCMOTPETh MNPAKTUYECKHUE BOIPOCHI, KOTOpPbIE OBLIN
HEJ0CTaTOYHO OCBEIIEHbI MJIM COBCEM HE OCBEILEHBI B MTPOLIECCE JIEKIINH;

* C ILIEJIbI0 OKa3aHWsS MOMOUIIM B CaMOCTOSITENIbHOM paloTe (HamucaHHe HAay4YHO-METOJAMYECKOU
CTaThH, NOJIFOTOBKU BBICTYIIJIEHUS! K HAYYHO-TIPAKTHUECKON KOH(PEPEHIUI U APYrUM MEPONPUATHUSIM T10
3asBJIEHHOM MPOOJIeMaTHKE);

* ecnu oOydamluecs CaMOCTOSTEIbHO M3Y4alOT HOPMATHBHBIM, CIPAaBOYHBIM MaTepuan,
MHCTPYKIUH, TIOJIOKEHUSI.



