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PABOYAA ITPOT'PAMMA YYEBHOI'O KYPCA

«Hpaktuxkym EI'DJ o unpopmaruke»
(BBICOKUM YPOBEHB MOJATOTOBKH)

cpeaHee o0miee 00Opa3oBaHue



IosicHUTEILHASA 3aIUCKA

Kypc «llpaktukym EI'D mo umHdopmaTuke» BBICOKOTO YPOBHSI HalpaBJIeH Ha
noAroToBky oOyuatomuxcs k EI'D no undopmatuke nu peanusyercs B 11 knacce B

o6bEéme 56 yacos (4 yaca B Heento).

Kypc conepxut 3amanusi 0a30BOro, TMOBBIIMIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH, COCTOUT U3 JIByX YaCTEH.

IlepBasg uvacth «OOmMII NPAKTUKYM» BKJIIOYAeT B ce€0s HM3yYEHUE TPEX TEM:
«MopenupoBanue», «MaTeMaTHUECKUE OCHOBBI JIOTUKW», «T€XHOJIOrMU XpaHEHHUs U
MOMCKA TAHHBIX».

Bropas gacts «TemaTnueckuii IpakTUKyM» BKITIOUAET B C€0s1 U3yUECHUE TPEX TEM,
KOTOPBIC BBI3BAIM HAWOOJBIINE 3aTPYAHEHUS Y BBIMTYCKHUKOB COTJIACHO pe3yJibTaTam
EI'2-2024 u wmeromuueckum pexkoMeHpanusm PUIIN, a umeHHO: «DNEKTPOHHBIC
Tabnuub», «CucteMbl cuucieHus. KoaupoBanwe u wu3MepeHue uHOOpMAIUN,
«IIporpamMmmupoBanre U anropuTMU3alus» U Tema «KOMIBIOTEpHBIE CETH», 3aJaHUE
JTAHHOM TeMbI BKJIIOUEHO B JIEMOHCTPALIMOHHBIA BapuaHT no uHpopmatuke 2025 roxa,
HamnpaBJICHO Ha MPOBEPKY YMEHHS HCMOJIb30BaTh MAacCKy MOJACETH I auarna3oHa I[P-
anpecoB B cetsx [Pv4 agpecaruei.

Tembl BBICTPOEHBI C YYETOM COAEPXKAHUS  KOHTPOJBbHO-U3MEPUTEIIBHBIX
MarepuanoB 1o uHpopmatuke B 2025 roxy.

Tewmsi kypca «lIpaktukym EI'D o undopmaTtuke» npeactaBieHbl B BUAE TaOIUIIBI
C YKa3aHUEM MPEIMETHOTO COAEPKAHUS, TPEIMETHBIX PE3YJIbTATOB, COLMOKYJIBTYPHBIX
1 U(PPOBBIX PECypCOB, UCTIOIH30BAHUE KOTOPBIX MOXKET CIIOCOOCTBOBATH JIOCTUKEHUIO
MJIAaHUPYEMBIX 00pa30BaTEbHBIX PE3yJbTaTOB. B Tabnwie yka3zaHbl HOMepa 3aJlaHui
EI'D, cooTBeTCcTBYIONME MaTepUaiaM JaHHOW TeMbl. BaXkHYIO0 poJjib MpU PaCKpBITUU
colepKaHusi OOIIET0 M TEMAaTHYECKOTO MPAKTUKyMOB WIPAalOT PEKOMEHIAINH T10

opraHu3alnun ACATCIIbHOCTHU o6yqa}0mnxcs1, KOTOPLIC JaHbI AJISA KaXKA0I'0 3aHATHUA TCMBIL.



JIn4YHOCTHBIE pe3yJIbTaThI

Kypc nHanpaBnen Ha opMupoBaHue CASAYIOMNUX JIMYHOCTHBIX PE3YIbTATOB:

OCO3HAaHHUE U CTIIOCOOHOCTh CHOPMYIUPOBATH CBOU ACHUIIMTHI U CUIIbHBIC CTOPOHBI MTPU
MOJATOTOBKE K SK3aMEHy, KPUTHYHOE OTHOIICHHE K OOIIeMy YPOBHIO 3HAaHUM H
TOTOBHOCTHU K aTTeCTallHH;

CaMOCTOSITEJIbHOE TIAHUPOBAHUE CBOETO YYEOHOTO BPEMEHH, paciipe/iesieHue Harpy3Ku
MIPU MOJATOTOBKE K K3aMEHaM,;

MMOHMMAaHUE HOPM COIIMAJILHOTO TOBEAEHUS U OOIIEHHS B YUeOHOM U 9K3aMeHAIIMOHHON
CUTYyalluu;

3aMHTEPECOBAHHOCTh B PEIICHUH HECTAHJIAPTHBIX 3a/1a4, TOTOBHOCTh OCBAMBATh HOBBIC
(hOpMBI IESITEILHOCTH U 33JIaHHUS;

CITIOCOOHOCTh OPUEHTHUPOBATHCS B HOBBIX M HECTAHIAPTHBIX CHUTYaIHSAX, a TaKkKe
CUTYyalUsX U 3aJIaHUSAX C U30BITOYHBIMU WJIM HEJIOCTATOYHBIMU YCIOBUSIMU;
3aMHTEPECOBAHHOCTD B U3YYEHHUH U AHAIN3E dTUX CUTYyallHil;

MPOSIBIIATH JIF0003HATEILHOCTD M 3aMHTEPECOBAHHOCTD B HAYYHBIX 3HAHUSAX O ITU(PPOBOIMA
TpaHcpopMaIiu COBPEMEHHOT0 O0IIECTBA;

BBISIBJIATH IE(UIIUTH COOCTBEHHBIX 3HAHWN U KOMITCTEHITN;

TJIAHUPOBATH CBOE PA3BUTHUE, IEPEHOCUTh OCBOCHHBIE B XOJI€ U3yUYCHUS TEMBI 3HAHUS U
CIOCOObI IEUCTBUM B TPAKTHUUECKYIO JIEITEIIbHOCTH;

OLICHUBATh PE3YJIbTAT CBOCH AEATEIILHOCTH;

NpOSABJIATh HACTOMYMBOCTH B JIOCTHKEHHMM LEJIH, CTPEMJICHHUE MPEOI0JIECBaTh
3aTpyaHEHHS B yuéoe;

MIPOSIBIIATh TOTOBHOCTh K Pa3sHOOOpPa3HOM COBMECTHOM NEATEIBHOCTH, CTPEMJICHHE K
B3aMMOITOHUMAHHIO ¥ B3aMOIIOMOIIIH;

BJIaJICTh OCHOBHBIMU HaBBIKAMH HMCCIICIOBATCIBCKON ACATEILHOCTH, HABBIKAMHU PaOOTHI
C Yy4eOHBIMH TEKCTaMH, CIPAaBOYHOW JIUTEPATypOH, Pa3sHOOOpPA3HBIMH CPEIACTBAMU
MH(POPMAITMOHHBIX TEXHOJIOTUH;

AKTUBHO Yy4YacTBOBaThb B PELICHUM IMPAKTUYECKUX 33Ja4 TEXHOJIOTMYECKOU

HaITpaBJICHHOCTH,



OpOSABISATH MHTEPEC K MPAKTUYECKOMY M3YYEHHUIO Mpodeccuid, CBSI3aHHBIX C
uHpopMaTUKON ¥ MHGOPMAIIMOHHBIMU TEXHOJOTHUSMH, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOydYeHHUs B

JTAITEHEUTIIEM.

MeTtanpeameTHbie pe3yJibTaThl

Kypc nampasnien Ha popMupoBaHue CIEAYIONIUX METAIIPEIMETHBIX Pe3yIbTaTOB:
Onpenenars yciaoBUS M BO3MOKHOCTH HCIOJIB30BAaHUSL 3JEKTPOHHBIX TAOJHUILL IS
perieHus y4eOHBIX U IPAKTUYECKUX 3a]1a4;

aHAJIM3UPOBATh JAHHBIE C TIOMOIIbIO COPTUPOBKHU U (PHIIBTPALIMU B IIPOLIECCE PEILICHUS
y4eOHBIX U MPAKTUYECKUX 3a/1ay;

yCTaHABJIMBATh CYIIECTBEHHBIC MTPU3HAKH KIacCUpUKAIIMU HHHOPMAIIHH;
aHAJIM3MpPOBaTh UH(POpPMALMIO, IPEICTABICHHYIO B (popMe TpauKOB U AUArpaMM B
Mpolecce pelieHus] y4eOHbIX U IPAKTUYECKUX 33/1a4;

aHAJIM3UPOBATh JTAHHBIE B AJIEKTPOHHBIX TAOJIMIIAX C UCIOJIb30BAHUEM BCTPOCHHBIX
byHKIMIT;

OcBaMBaTh CPEACTBA M CIOCOOBI JEHCTBUM B XOJ€ pELICHUS MO3HABATENbHBIX WU
MPaKTUYECKUX 3aJ1a4 MPU U3YUYEHUU TEMbI « DNIEKTPOHHBIE TaOIHIIBI»;
MHTEPIIPETUPOBATH PE3YIIBTATHI, IOJYYEHHBIE B XOJI€ UCCIIEIOBAHUS U aHAIN3a JaHHBIX;
yCTaHABJIMBAThH CIIOCOOBI ICUCTBUI B paMKaX MPEIOKEHHBIX YCIOBUN U TPEOOBAHMIA;
JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHS B XOJI€ PELICHU 3a7a4 aHAIN3a JaHHbIX;
KPUTHUYECKN OLICHUBATH MTOJyYECHHBIE IAHHBIC;

000CHOBBIBAaTh JIOCTOBEPHOCTD JJAHHBIX, OJYYCHHBIX B PE3YyJbTAaTE aHAIN3A;
pa3pabaThiBaTh U UCMOJIb30BATh AITOPUTMBI PELICHUS! BEIYUCIUTEIbHBIX 33/1a4;
MHTEPIIPETUPOBATH PE3YIIBTATHI, IOJYYEHHBIE B XOJI€ UCCIIEIOBAHUS U aHAIN3a JaHHBIX;
yCTaHaBJIMBATh CIIOCOOBI ICUCTBHUI B paMKaX MPEIIOKEHHBIX YCIOBUN U TPeOOBaHMIA,
JIOTUYHO M3J1araTh CBOIO TOUYKY 3PEHHS B XOJI€ PEILICHHUS 3aaY;

KPUTHUYECKN OLICHUBATH IOJIyYECHHBIE JIAHHBIC;

00OCHOBBIBATH AOCTOBCPHOCTD PE3YJIbTATOB, ITIOJYUYCHHBIX B PE3YJIbTATC BBIYMCJICHU.



HpCI[MeTHI)IG PE3YyJIbTaThl OCBOCHUS KYypPCa IIPCACTABICHBI B OCHOBHOM COACPKAHUU

IIPOTPaMMBI.



IToypounoe miianupoBanue «IIpakrukym EI'J no ungopmaruke»
(BBICOKHUI YPOBEHb MOATOTOBKH, 56 4acoB)

OO0uii MPaKTUKYM

MoaeaupoBanue
Conepxanue Oopa3oBaresibHbIE
N IugpoBbIe TECTOBLIE peCypChl

3aganuii EI'J pe3yJabTaThbl
3amanme Ne 1 MopenupoBaTh OOBEKTHI, Tect «kKEI'D Ne 1. [IpencraBnenue u
EID CUCTEMBI U MPOIECCHI. CUUTHIBAHUE TAHHBIX B PA3HBIX THUIIAX
[IpencraBnsath AHanu3upoBaTth JaHHBIE, UH(GOPMAILIMOHHBIX MOZEIEH.
Y CYUTHIBATh MPEACTaBICHHBIC B Heongno3naunoe cooTHeceHue TabIUIIBI U
JaHHbBIE B rpaduyecKoM BHIE, rpaday:
pasHBIX THUIAX HAXOJUTh PALIMOHATIBHOE https://uchebnik.mos.ru/material_view/test
nHGOPMAIIMOHH | pEeIICHUE 3a1a4H. specifications/511825?menuReferrer=catalo

BIX MOJEJIEH
(cXempl, KapThl,
TaOIHIBI,
rpaduku u
bopmyIbl)

[IpumensTs rpapuueckue
MOJIeJIU B TpolLecce
pereHus yaeOHbIX U
IIPAKTUYECKUX 3a/1a4.
CooTHOCUTB
nHpopmanmro,
MPEJICTaBIICHHYIO B BUJIE
rpada u Tabaun

gue
Tect «KEI'D Ne 1. Ananus

MH(POPMALMOHHBIX Mozenei. OnHo3HauYHOE
COOTHECCCHHUC Ta6J'II/II_[I>I nu rpa(ba»:
https://uchebnik.mos.ru/material_view/test
specifications/517852?menuReferrer=catalo
gue

Tect «KEI'D Ne 1. [IpencraBnenue u
CUHUTBIBAHHUC JAaHHBIX B pa3HI>IX THUIIaxX
UH(GOPMAIIMOHHBIX MOJETEH.
Heonno3naunoe coorHecenue TaOIUIEI U
rpaday:
https://uchebnik.mos.ru/material_view/test
specifications/518672?menuReferrer=catalo
gue

Tect «kKEI'D Ne 1. Ananus
nHpopManMoHHBIX Mojenel. OHO3HaYHOe
COOTHECeHHE TaOIMIIbI U Tpadar:
https://uchebnik.mos.ru/material_view/test
specifications/532552?menuReferrer=catalo
gue

Tect «kKEI'D Ne 1. Ananus
nHpopManoHHBIX Mojenel. OHO3HAYHOE
COOTHECeHHE TabIHIbI U Tpadan:
https://uchebnik.mos.ru/material _view/test
specifications/533336?menuReferrer=catalo

que

3aganue Ne 19
EID

Teopus urp.
Onpenenenue

OOBACHITHL CMBICI
MIOHSATUN «BBIUTPHIIITHAS
CTpaTerus»,

«TIPOUT PBILITHAS

Tect «KEI'D Ne 19. BemurpsimHas
CTpaTerus. Pemenue 3ala4 Ha OAHY Ky41y
KaMHe»:

https://uchebnik.mos.ru/material _view/test
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BBIMTPBIIIHON CTPaTETUs», «IEPEBO

CTpaTeruun UTPBD».

UTPBI MogenupoBaTb 0ObEKTHI,
CUCTEMBI U IPOLIECCHI.
WuTepnperuposarsb
pE3yIbTATHI
MOJICJINPOBAHUS.
Ocy1ecTBisTh
IIOCTPOCHHE AJITOPUTMOB U
IIPAKTUYECKHE
BBIUMCIICHUS

3anganue Ne 20 OOBSACHATH CMBICIT

EID MOHSATUN «BBIUTPHIITHAS

Teopus urp. CTpaTeTus»,

Onpenenenue «IIPOUTPBILIHAS

BBIMTPBIILIHON CTpaTETUs», «I1epPeBO

CTpaTeruu UTPBD».

UTPBI OcymiecTBisTh
IIOCTPOECHHE AJITOPUTMOB U
IIPAKTUYECKHE
BBIUMCIICHUS.
MonenupoBaTh OOBEKTHI,
CUCTEMBI U IIPOLIECCHI.
NHuTepnperuposars
pE3yIBTATEI
MO/JIEJIMPOBAHUS

3aganue Ne 21 OOBSCHATH CMBICIT

EID MTOHSATUHN «BBIUTPHILTHAS

Teopus urp. CTpaTeTus»,

Omnpenenenue «IIPOUTPBILIHAS

BBIMTPBIIIHON CTpaTETUs», «IepPeBO

CTpaTeruu UTPBD».

UTPBI Ocy1iecTBisTh
IIOCTPOECHUE AJITOPUTMOB U
MIPAKTUYECKHE
BBIUMCIICHUSI.

MopenupoBaTh OOBEKTHI,
CUCTEMBI U MPOLECCHI.
NHuTepnperupoBats
pE3yJIbTaThI
MOJICTTUPOBAHUS

10.

11.

specifications/521050?menuReferrer=catalo
gue

Tect «kKEI'D Ne 19. Beiurpeiinas
crparerus. Pemienue 3a1a4 Ha OIHY Ky4y
KaMHe»:

https://uchebnik.mos.ru/material _view/test
specifications/531805?menuReferrer=catalo
gue

Tect «kKEI'D Ne 19. Beiurpelinas
CTpaTeI‘I/ISI. PGH_ICHI/IC 3a1a4 Ha ABC KyTII/I
KaMHe»:

https://uchebnik.mos.ru/material _view/test
specifications/521060?menuReferrer=catalo
gue

Tect «KEI'D Ne 19. Beiurpsiinas
CTpaTeFI/Iﬂ. PGHICHI/IC 3a1a4 Ha ABC Ky4dn
KaMHe»:

https://uchebnik.mos.ru/material _view/test
specifications/
531858?menuReferrer=catalogue

Tect «KEI'D Ne 19. Beiurpsiiizas
CTpaTeFI/Iﬂ. PGHICHI/IC 3a1a4 Ha OIBC Ky4du
KaMHe»:
https://uchebnik.mos.ru/material/test_specif
ication-531637?menuReferrer=catalogue
Tect «KEI'D Ne 20. Beurpsliisast
CTpaTerus. OnpeneneHI/Ie BBIHFpBIHJHOﬁ
CTpaTeruu Urpbl (0HA Kyda KaMHeH)»:
https://uchebnik.mos.ru/material/test_specif
ication-521074?menuReferrer=catalogue
Tect «KEI'D 20. Bourpslizas ctparervs.
OnpeﬂeneHI/Ie BBIUT pLIIJ.IHOfI CTpaTerun
Urphl (0/1HA Ky4a KaMHEH )»:
https://uchebnik.mos.ru/material/test _specif
ication-531814?menuReferrer=catalogue
Tect «KEI'D Ne 20. Bemrpsliisast
ctparerus. OnpenenaeHne BHIMTPhIIIHON
CTpaTeTruy UrphI (IBE Ky4n KaMHEH)»:
https://uchebnik.mos.ru/material/test_specif
ication-521078?menuReferrer=catalogue
Tect «KEI'D Ne 20. BearpsimHas
CTpaTerus. OHpCI[CJIeHI/IC BBIHFpBIIJ.IHOﬁ
CTpaTeruu Urpbl (J1B€ Ky4u KaMHeH )»:
https://uchebnik.mos.ru/material/test_specif
ication-531635?menuReferrer=catalogue
Tect «KEI'D 20. Bourpsliizas cTparerus.
Ornpenenenre BBINTPBIIIHON CTPAaTEeruu
UTPHI (JIBE Ky4l KaMHEH )»:
https://uchebnik.mos.ru/material/test_specif
ication-531938?menuReferrer=catalogue
Tect «KEI'D Ne 21. Boarpeiniaas
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crparerud. OnpeneneHne MaKCUMaJIbHOTO,
MUHHMMAaJIbHOTO 3HAYeHUs (0JJHA Kyda
KaMHEH )»:
https://uchebnik.mos.ru/material/test_specif
ication-521162?menuReferrer=catalogue
12. Tect «KEI'D Ne 21. BemarpseimHast
CTpaTerus. Onpez[eneHHe MaKCHUMaJIbHOI'O,
MUHHMMAJIbHOTO 3HAYeHUs (0JHA Kyda
KaMHEH )»:
https://uchebnik.mos.ru/material/test_specif
ication-531818?menuReferrer=catalogue
13. Tect «KEI'D Ne 21. BemrpseimHast
CTpaTerus. Onpez[eneHHe MaKCHUMaJIbHOI'O,
MHUHHUMAJIBHOI'O 3HAYCHUA (IIBG Ky4dn
KaMHEeH )»:
https://uchebnik.mos.ru/material/test_specif
ication-522648?menuReferrer=catalogue
14. Tect «KEI'D Ne 21. BemrpsiiHas
CTparerus. Onpez[eneHI/Ie MaKCHUMaJIbHOI'O,
MHUHHUMAJIBHOI'O 3HAYCHUA (IIBG Ky4dn
KaMHEH )»:
https://uchebnik.mos.ru/material/test_specif
ication-531633?menuReferrer=catalogue
15. Tect «KEI'D Ne 21. BemrpsiiHas
CTparerus. Onpez[eneHI/Ie MaKCHUMaJIbHOI'O,
MUHUMAaJIbHOTO 3HaYeHUsI (IBE Ky4u
KaMHeil )»:
https://uchebnik.mos.ru/material _view/test
specifications/532042?menuReferrer=catalo

que

IMoypouyHoe miianupoBaHue

3ansTue PexomeHnaauuu no opraHu3aniu AesiTeJIbHOCTH 00y4al0LIUXCS
1 OsznakomiieHue ¢ gemoBepcueit EI'D o nadopmaruke 2025 r., cienudukarueit
[pencrasnenue | 3amanmii EI'D, cuctemoit onenuBanus 3aaanuii: https://fipi.ru/ege/demoversii-
u cuuteiBanne | specifikacii-kodifikatory#!/tab/151883967-5.
JAHHBIX B Paz6op tunos 3ananuit EI'3, B KOTOPBIX MOXKET OBITH OTPAKEHO COACPIKAHHE
pasHbIX THHAX | TeMbl «MoaenupoBanuey. Ananus ctpykTypsl KUM EI'D no undopmatuxe.
unpopmarmons | Crnenuduka 3aganuii EI'D no nndopmarrke TeMbl «MoaenupoOBaHHE).
BIX MOJICJICH. [ToBTOpEHME TEOPETUUECKOTO MAaTEpHUAIIA 10 TEME:
Heonno3nauno - BeplIuHa, pedpo;
e - B3BEUICHHBIH, OPUEHTUPOBAHHBIN rpad;
(o1HO3HAYHOE) - JIepeBO, CETbh;
COOTHECEHHE - MaTrpuIla CMEXHOCTH.
TaOIUIBI U [TocTpoeHue anropuTMOB pelIeHus 3a1a4:
rpada (3amanue - CONOCTaBJIEHHE JaHHBIX B TabnuIE U rpade Npu HEOAHOZHAYHOM
No 1 EID) COOTHOULIEHUU;

- COIOCTaBJICHUE JAaHHBIX B TAOIHIIEC U rpade MpHU OTHO3ZHAYHOM
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COOTHOIIICHHUH.

3aganue

PaccmoTtpeTs perienune 3a1a4n Ha CONOCTaBJICHUE TaHHBIX B TabnuIe U rpade npu
HEOJJHO3HAYHOM COOTHOLICHMH. AKIEHTHPOBATh BHUMAaHME Ha COIOCTaBJIECHUE
HaceJIEHHBIX MYHKTOB rpada u HacenEéHHBIX MyHKTOB B Tabmuue. Haiitu B rpade
IOYHKTBl C HaumOONbIIMM, HAMMEHBIIUM KOJHYECTBOM HACEIEHHBIX ITYHKTOB.
CoortHectu nanHble B Tabnuie U rpade. Hailtu Homepa HAacenE€HHBIX MYHKTOB B
tabnuie. OOpaTuTh BHUMaHUE YYEHHUKOB Ha 3alMch OTBeTa (0e3 mpobOenoB, 1mo
BO3pacTaHUIO (10 YOBIBAHUIO).

3amanue
Ha pucynke cxema gopor N-ckoro paiioHa n3o0paxkeHa B Buje rpada, B Tadymme
COJIEPXKATCS CBEJICHUS O MPOTIKEHHOCTH KAXAOU U3 3TUX JIOPOT (B KIJIOMETPAX).

Homep nyukra
1234567 8 _
1 3 4 b r
A
=123 12 | 13 A
e
A 10|11 E
-4 10 9 7
=|slafz|ulo g | 6 K
= |6 13 8 5
7 7 h| 5

Tak kak TabJuIly U CXeMy PUCOBAIM HE3aBUCUMO JIPYT OT Apyra, TO HyMepauus
HaceJIEHHBIX IYHKTOB B Ta0JIMLIE HUKAK HE CBSA3aHA C OYKBEHHBIMU
o0o3HaueHusIMU Ha Tpade. Onpenennre, KakoBa cyMMa IpOTSHKEHHOCTEH A0poT
u3 nyHkTa b B nyHkT B 1 n3 nynkra I' B myHKT /.

Pemenne

OO0paTtuTh BHUMaHHE 00YYaIOLMXCsl, YTO JAHHBINA Ipad) CHUMMETPUUHBIMN.
3ameTnMm, uTo K — eIMHCTBEHHAS BEpIIMHA CTETIEHH 6, €1 COOTBETCTBYET HOMED
nyHkTa 5. Bepmmnam A u E cooTBeTCTBYIOT IyHKTHI | 1 3, T. K. 3TO BEpUIMHBI
CTEIIEHHU 2.

ITynkt A cBs3an ¢ myHkToM K u myHkToM b, To ecTb 310 npoTsikEHHOCTD 4 1 3
COOTBETCTBEHHO, OTCIOJIa CIIEYET, UTO y MyHKTa b HOMED 2.

Amnanornyso nyHkT E, ¢ K mpotspkénnocts 11, a ¢ /] npotskénnocts 10,
clieZioBaTeNIbHO HOMep MyHKTa J[ — 4.

B u [l myHKTaM COOTBETCTBYIOT HOMepa 6 u 7, Torna npoTsHkEHHOCTH gopor b u B
paBHa 13, a nopor J{ u I paBna 7.

CyMMma npoTsk€HHOCTEN Topor u3 NyHKTa b B myHKT B 1 3 nynkra I B myHKT /[
pana 20.

JIJ1s1 OpraHu3annu caMoCTOSITEIbHOM 1eITeJIbHOCTH 00y4Ar0IIUXCS
PEKOMEH/I0BAHO BOCIO0/Ib30BATHCH CJISAYIOIUMH HUPPOBLIMHU PecypcamMu
MDOII:

Buneo «Paz6op 3amarus Ne 1 EI'Ox»:
https://uchebnik.mos.ru/material/atomic_object-
11383708?menuReferrer=catalogue

Cuenapuii ypoka «AHanu3 nHGOpMalMOHHbBIX Mojeseil. [Tonck onpeneneHHoro
MapuipyTa 1Mo TaOIuIe»:
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https://uchebnik.mos.ru/material _view/lesson_templates/469739?menuReferrer=c
atalogue

Buneo «Conocrapiienne rpada u BECOBOM MaTPHIIBI»:
https://uchebnik.mos.ru/material_view/atomic_objects/4754706?menuReferrer=ca
talogue

Buneoypok «ConocraBineHue TaHHBIX B TaOmuIe u rpadex:
https://uchebnik.mos.ru/material_view/atomic_objects/9309814?menuReferrer=ca

talogue

2.
Beiurpeizas
cTpaTerus
(3amanue Ne 19
EID)

[ToBTOpEHHE TEOPETUYCCKOTO MaTepHraa:
- mpuMEHeHHe TpadoB IS MOCTPOCHUS «IEPEBa UTPHIY;
- WCIOJIb30BaHUE TAOIUIL ISl CHCTEMATU3allUU WH(POPMAIIHH;
- MMPUMCHCHUC MATCMATHYCCKUX MCTOAOB U3YUCHUA OIITUMAJIbHBIX
CTpaTeruii B Urpax.
Pemenue 3anay:
nepeOop BapUaHTOB PEIICHUS JIJISl TPOCTBIX UTP C UCIOIb30BaHUEM IpadoB,
Tabymil (0JHA Kyda KaMHEH ).

B 3amanum HeoOXoIuMO MpPOAHAIU3UPOBATH JEPEBO MIPBl BHICOTOM 2 IS
OIpe/ieIeHUs] HAyaJbHOIO COCTOSHUSI MIPbI, NP KOTOPOM €CTh BBIUIPBILIHAS
CTpaTerus y Urpoka, J1eJ1atoiero BTOpou X0/,

Jist pemieHnst 3ToH 3a/1a4u HEOOXOIMMO OTIPEICTUTh BCE BOZMOXKHBIE HAYaJIbHbIE
COCTOSIHUSI, U3 KOTOPBIX MOYKHO FapaHTHPOBAHHO BBIMIPATh OJHMM X00M (war 1),
a 3aTeM OIpEAEIUTbh TaKOe Ha4yadbHOE COCTOSHUE, KOTOPOE HE BXOAUT B
olpeieNieHHbIe Ha mare 1, Ho KOTopoe MO3BOJISIET OTHUM XOJ0M MEPENHTH K OTHOMY
U3 COCTOSIHUH, Onpeie€HHbIX Ha mmare 1 (mar 2).

3aganue 1

Hea uepoxa, Ilems u Baus, uepaiom 6 credyowyio uepy. Ileped uepoxamu nedxcum
Kyua kamuet. Mepoxu xo0sam no ouepeou, nepgulii xo0 oenaem Ilems. 3a ooun x00
uzpoK modtcem 006a8umMb 8 Kyuy 00UH KAMEHb WU Y8ETUYUMb KOIULeCTN80 KAMHell
6 Kyue 6 06a paza. /lna moco umoowvl denamv X00bl, y KAHCO020 USPOKA eCMb
HeozpanuyeHHoe Koauuecmeo kamuell. Mepa 3agepuiaemcs 8 mom MOomMeHm, K02od
KOIU4ecmeo Kamuel 6 Kyue cmanosumcsi He menee 29. Ilobeoumenem cuumaemcs
U2poK, coenasuiull NOCIeOHUll X00, M. e. NepPeviM NOIYHUSUIUL KYUY, 8 KOMOPOU
6yoem 29 unu 6onvuue KamHell.

B nauanvnoviii momenm 6 kyue w110 S kamueti, 1 <S < 28.

Ykaorcume maxoe snavenue S, npu komopom Ilems ne moscem eviucpams 3a 0OUH
X00, HO npu 10oom xo0e Ilemu Bans modscem sviuepams c60UM NePEbIM XOOOM.

[[Tar 1. Ompenenum, 9TO I JOOOTO HAYaJIbHOTO 3Ha4deHUs S oT 15 mo 28
BKJIFOYMTENIBHO Y/IBOCHHE KOJIMYECTBA KAMHEH MPUBOAUT K BBIMTPHIIILY.

[Iar 2. 3ameTM, 9TO €CITK B3ATh 3HaYeHHE S = 14, To mr006IM X010M (14 + 1 =15,
14 - 2 = 28) MOXHO IonacTh B Juana3oH, ONPEAEIEHHBIA Ha IPEIBIIyIIEM LIare.
CrnenoBatenbHO, 14 MOXeT OBITh €IMHCTBEHHBIM OTBETOM Ha 3amaHue. OOpaTtum
BHUMaHUeE (3TO BXKHO IS CIIEAYIOIETO 3a7aHusl ), YTO, ITOCKOJIBbKY OJIUH U3 XOJI0B
— OTO YBEIWYEHHE KOJIMYECTBA KaMHEW Ha €IWHMIly, pelIeHHe 3amadd 19
€IMHCTBCHHO.

3aganue 2
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Jea uepoxa, Ilems u Baus, ueparom 6 cnedyowyro uepy. Ilepeo uepoxamu nesxrcam
06e Kyuu kamueu. Mepoku xoosam no ouepeou, nepgulil xo0 oenaem Ilems. 3a 00un
X00 Uepox modicem 006asumv 8 00HY U3 Ky4 (N0 c8oemy 8blO0py) 00UH KaMeHb ULU
Y8enuyums Koauuecmeo Kamuell 6 Kyue ¢ 0ea pasa. HMepa szaeepuiaemcs 6 mom
MOMEHM, K020a CYMMApHOe KOIUYeCmE0 KAMHell 8 Ky4ax CMAaHO8UMCs He MeHee
77. I[lobeoumenem cuumaemcs uepox, coeiaguiutl NOCIeOHUll X00, M. e. NepebiM
ROIYYUBWULL MAKVIO NO3UYUIO, NPpU KOMOPOU 8 Kyuax Oyoem 77 unu Oonvuie
Kamuel. B nauanbhulii MOMeHm 6 nepsotl Kyue Oblio ceMb KaMHell, 60 6MOPOl Kyue
— S kamneu; 1 <S5 <69.

H3zeecmno, umo Bamus viuepan ceoum nepevim X000M Nocie HeyOauHO20 Nepeoco
xo0a Ilemu. Vkaxcume muHumanvbHoe 3HaveHue S, Ko20a Maxas Ccumyayus
B03MOJICHAL.

Hlar 1. 3ameTuM, YTO TOCKOJIBKY TpeOyeTcs HaWTH MHUHUMAJIbHOE 3HAYCHUE,
HYXXHO pacCMOTPETh CUTYallMIO, KOr/1a 00a UIpOKa y/IBauBaIOT Ty Ky4y, B KOTOpOH
OosbIIee KOJMIecTBO KaMHel. [I0CKObKY OT IEpBOTO UTPOKA HE TPeOYyeTCs HTPaTh
yJla4HO, TaKOM BapuaHT Bo3MoxeH. Kyua, coneprkaias 7 kaMHel, HE MOKeT ObITh
HanOOJIBIIEH, TaK KaK B 3TOM CIIydae, Take pu S = 7, MaKCUMAJIbHOE KOJIMYECTBO
KaMHEH B JIByX Ky4ax MOXET JOCTUTHYTh Jiulb 7 + 7 - 2 - 2 = 35 kamHel, yero
HEJ0CTAaTOYHO JUIsl BeIUrpbIia. Ciie0BaTeabHO, UIsl BTOPOrO X0/1a, IPUBOSIIETO
K BBIUTPBILLY, KOJIMYECTBO KaMHell B OojblIeld Kyde MOXHO ONpPEAEIUTbh U3
HepaBeHcTBa 7 +2 - x > =77, To ecTb MUHUMAaJIbHOE X = 35.

Hlar 2. Ha npenplayiiem mare Mbl OIpeAesIiIi, YTO IepBbIi UTPOK, Jenas
HEeyJauHbIN X0/, JODKEH IPUBECTU K KOJMYECTBY KaMHEH B Oouiblel Kyue,
npeBblIaneMy 35, mpuuéM yJaBoeHHEM (caMo 3HaueHHe 35 HEUETHOE U HE
MOJKET OBITh ITOJIy4€HO yABOeHueM). CieoBaTenbHO, MUHUMAIBHBIM TaKUM
3HayeHueM Oynet S = 18.

I[.Tlﬂ opranm.aunn CAMOCTOATEJILHON ACATCIBbHOCTH 06yqamumxcs1
PEKOMEH/I0BAHO BOCIO0/1b30BATHCH CJISAYIOIUMH HU(PPOBLIMHU pecypcamMu
MDII:

Buneo «Pa36op 3amanus Ne 19 ETD»:
https://uchebnik.mos.ru/material_view/atomic _objects/11450250?menuReferrer=c

atalogue

3.
Beurpeinas
cTpaTerusl.
Onpenenenne
3HA4YECHU NpU
BBITMIOJTHEHU U
yclioBHi (0/1Ha
Ky4a KaMHeM)
(3amanue Ne 20
EI'D)

Pemenue 3agau:

- OmpeAeseHue 3HAYEHUM, TP KOTOPBIX Y ITEPBOT0 UTPOKA €CTh
BBIUTPBIIIHAS CTPATErUs MPU BBITIOJIHEHUH 33/IaHHBIX YCIOBHH (01HA Ky4a
KaMHeH).

B 3amaHuu HeoOXoauMO MPOAaHATM3UPOBATH JEPEBO UIPHI BBICOTOM 3 yis
ONpEAEICHUs BO3MOXHBIX HA4YaJbHBIX COCTOSIHUWA WIPbI, NMPU KOTOPOM €CTh
BBIUTPBIIIHAS CTPATErUsl Y UTPOKA, JAENAIOLIEr0 NEPBbIA U TPETUM XO.

st pemenns HE0OXOAMMO TOCTPOUTH IIEMOYKH XOJI0B, OMHUPASCh HA BBIBOIBI,
MOJYyYECHHBbIE TIPM PELICHUM MpEeAbIAYLIEeH 3aJaud, W [POAHAIU3UPOBATH
BO3MOKHOCTh BBIUTPBIIIHOW CTPATEruu I OTAEIbHBIX HAYAJIbHBIX COCTOSIHUMN
IIPU JBU>)KEHUU 10 TOCTPOCHHBIM LEMOYKAM.

3ananue 1

ea uepoxa, Ilems u Baus, ueparom 6 cnedyiowyro uepy. Illepeo uepoxamu nesxcum
Kyua kamuet. Mepoku xo0sam no ouepeou, nepgulii xo0 denaem Ilems. 3a o0urn x00
USPOK MOdACem 000a8UMb 8 KY4Y 00UH KAMEHb WU YEeTUYUMb KOTUYECTNB0 KAMHell
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6 Kyue 8 08a paza. Jna moeo umobvl denamv X00bl, Y KAAHCO020 USPOKA €CMb
Heo2panuyeHHoe KOIuuecmeo kamuell. Mepa sagepuiaemcs 6 mom MOmMeHm, Ko20d
KOIUu4ecmso Kammel 6 Kyue cmanosumcs e menee 29. Ilobeoumenem cuumaemcs
uepox, coenasuuli NOCIeOHULl X00, M. e. NepeblM NOAYUUSUIUL KVYY, 8 KOMOPOU
o6yoem 29 unu 6onvuue KamHell.

B nauanvuoiii momenm 6 xyue ovino S kammuetr, 1 < S <28.

Haiioume oea maxux 3nauenusi S, npu xomopwix y Ilemu ecmv 6viucpviunas
cmpamezusi, NPU4EM 00HOBPEMEHHO BbINOJIHAIOMCS 084 YC0BUSL:

— [lems ne mooicem 8viuecpamov 3a 0OUH X00;

— Ilemsa modxxcem @vluecpamv C80UM BMOPLIM XOOOM HE3A8UCUMO OM MO0, KAK
b6yoem xooums Baws.

Hartioennvie 3nauenus 3anuwiume 6 omeeme 6 nopsioke 603pacmanusl.

BcenomHuM, 4TO Ha mpeAbplAyNIEM IIare Mbl HMOJYYWIM €AMHCTBEHHOE 3HAYCHHE,
MO3BOJISIOIIEE IapaHTUPOBAHHO BBIUIPATh 4Yepe3 XOJA, HE 3aBHUCHUMO OT WIPHI
IPOTUBHUKA. JTO KOJIMYECTBO KaMHEH B Kyue, paBHoe 14. CrenoBareiabHO, Mbl
JIOJDKHBI HAMTH Takve HayaJlbHble 3HAYEHUs, KOTOpble OAHMM M3 pa3peliéHHbIX
XO0JI0B OYAyT NMPHUBOJUTH K KOJIWYECTBY KaMHEH B Kyde, paBHoMmy 14. OdeBuHO,
4TO 3TO 3HaUeHHe S = 7 AJ1s X0/1a, yIBAaUBAIOILEr0 KOJMYECTBO KAMHEH 1 3HaUEeHUE
S =13 m1st xoaa, yBETUYUBAIOIIETO KOJIMYECTBO KaMHeH Ha 1.

3ananue 2

Hea uepoxa, Ilems u Baus, ueparom 6 credyowyio uepy. Ilepeo uepoxamu nedxcam
06e Kyuu kamueu. Mepoku xoosam no ouepeou, nepaulil xo0 oenaem llems. 3a 00un
X00 uepox modkcem 006a8ums 8 0OHY U3 Ky4 (no ceoemy 6bloO0py) 0OUH KaMeHb UlU
Veenuuums Koauvyecmeo Kamuel 6 Kyue 6 0ea pasa. Hepa saseepuiaemcs 6 mom
MOMEHM, K020a CYMMApHOe KOAUYeCmB0 KAMHell 8 Ky4ax CIMAaHO8UMCs He MeHee
77. Ilobeoumenem cuumaemcs uepox, coenaguiuii NOCieOHull Xo0, m. e. nepevim
NOYUUSWIULL MAKYIO NO3UYUIO, NPpU KOMOPOU 8 Kydax Oyoem 77 unu Oonvuie
KamHell. B HauanvHblil MoMenm 6 nepeoti Kyue 0bl10 ceMb KaMHell, 60 6MOPOLL Kyde
— S kamnen; 1 <8 <69.

Hatioume 0sa maxux 3uauenuss S, npu xomopwvix y Ilemu ecmo @viucpvluuHasl
cmpamezusi, NPU4EM 00OHOBPEMEHHO 8bINOJIHAIOMCS 084 YCIO0BUSL:

— Ilems ne modicem gviuepams 3a 0OUH X00,

— Ilems mooicem @vlucpams c80UM BMOPLIM XOOOM HE3ABUCUMO OM MO20, KAK
6yoem xooums Bans.

Hatioennvie 3nauenus 3anuwiume 6 omseme 8 NOpsioKe 803PACMAHUS.

Wtak, HaM HY)XKHO HalTH TaKue€ MO3MIIHUU, B KOTOPHIX YIBOCHHEM KYUKH HEJb3s
HOJY4YUTh CyMMY, Oosee 76, HO Jr000e U3MEHEHHE MTO3BOJIUT CIEAYIOIIUM XO0JI0M
IIPEBBICUTH 3HaueHue 76.

Hlar 1. Onmpenenum KOMOMHAIMK, KOTOpPBIE B CiIydae yIBOCHHUS OOJNbIIEH KyUKH
NpUBOJIAT K 3HaueHuto 76: (8, 34), (10, 33), (12, 32), (14, 31) u T. n. Takast mo3umus
03HA4YaeT TapaHTUPOBAHHBIN MPOUIPHIII HMIPOKA, JENAIOIIEr0 OYEPETHOW XOJ.
Benp, ecnu oH yABOUT OOJBLIYIO Kydy, BTOPOMY HIPOKY OyIeT AOCTATOYHO
N00aBUTh OJUH KaMEeHb W BBIUTPATh, a €CIM OH YJBOUT MEHBUIYIO Ky4dy HIIU
n00aBUT B JIOOYI0 Ky4y OJMH KaME€Hb, /ISl BBIUTPBIIIA BTOPOMY HIPOKY Oyaer
JIOCTAaTOYHO Y/IBOUTH OOJIBIIYIO KY4Y.

[ar 2. Haiiném cpean onpenenéHHbIX Ha MPEABIIYIIEM [Iare KOMOMHAIUI Takue,
B KOTOPBIE MOKHO TOMACTh OJHUM X010M 13 no3unu# (7, S). O6parum
BHUMAaHHE, YTO KaK MUHHMYM JIB€ KOMOMHALIUU MOXKHO MOJIyYUTh, U3MEHSS Kyqy
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¢ 7 xkamusmu: (7, 34) — (8, 34) u (7, 31) — (14, 31)

4.
Boarpeiinas
CTpaTerus.
Onpenenenue
3HA4YECHMI NIpU
BBITNIOJTHEHU U
yClIOBU (1B
Ky4Yd KaMHEH )

Pemrenue 3anmau:
- OompeeneHue 3HaYeHUH, IPH KOTOPBIX y MEPBOT0 UTPOKA €CTh
BBIUTPBIIIHAS CTPATErUs IPU BBHITTOJIHEHUH 3a/IaHHBIX YCIOBHH (1BE Ky4H
KaMHeH).

JJ1si opranu3anum caMoCTOSITeIbHOM AeSITeJIbHOCTH 00y4alouIuXCsl
PEKOMEH/I0BAHO BOCIO0JIb30BATHCH CJIeAyIOIUMH HU(PPOBBIMY pecypcamMmu
MDII:

(3amanme Ne 20 | Bugeo «Paz6op 3amanus Ne 20 EI'D»:

EID) https://uchebnik.mos.ru/material_view/atomic_objects/11542555?menuReferrer=c
atalogue

S Pemenue 3anay:

Brmrpeliinas - OmpeleleHre MUHUMAIBHOTO 3HAYEeHHsI, IPH KOTOPOM OJHOBPEMEHHO

CTparcrus. BBITIOJIHAIOTCA ABAa YCJIIOBHA,

Onpenenenue - OmpeleleHHe MaKCUMaJbHOTO 3HAYEHUS, MPU KOTOPOM OJHOBPEMEHHO

MaKCUMaJIbHOT BBITIOJIHAIOTCA ABAa YCJIIOBHA,

0, - OllpeleJieHHe 3HaUCHUs, PU KOTOPOM OJTHOBPEMEHHO BBIMOJIHSAIOTCS /1B

MUHUMAJIHLHOTO YCIIOBHSIL.

3HAYEeHUs

(oaHa Ky4a B 3amanuu HEOOXOOMMO NPOAHATU3UPOBATH JIEPEBO MIPHI BHICOTOM 4 s

KaMHeif) OTpezieNieHUs] BO3MOXHBIX HAYalIbHBIX COCTOSIHUW WIPbl, IPU KOTOPOM €CTh

(3amanme Ne 21
EI'D)

BBIMTPBILIHAS CTPATETHs Y UTPOKA, JEJIAIOIIEro BTOPOI U YeTBEPTHIN X0/, IPUUEM
Takasi, 4T00bl B 3aBUCUMOCTH OT UIPbl IPOTUBHHMKA MOXXKHO OBUIO BBIUTPATh Kak
NEPBBIM (BTOPBIM 110 XOJ1y UTPHI), TAK U BTOPHIM (UETBEPTHIM 110 XOY UTPHI) XOJ0M.

Pemrenne naHHOM 3aa4M CyIIECTBEHHO 3aBUCHUT OT KOJIMYECTBA Ky4 KaMHeW. Eciun
UCIIOJIB3YETCSl YCIOBUE C OAHOW Kyded, MOKHO IpOJOJDKAaTh pellaTh 3anady
AQHAINTUYECKH, pacCMaTpHUBas 3HAYEHUS, HAllICHHbIE NPU PEIICHUN NMPEABbLAYIINX
JBYX 3a7ad. XOTsA U B 3TOM CIIy4ae MOKHO PEKOMEHJ0BATh IOCTPOUTH MOJIEND B
AJIEKTPOHHBIX TaOJMIaX WM B BHJIE€ NMPOTPAMMHOIO KOJa U MPOCTO MepedupaTh
BO3MOXHBIE 3HaUeHUs. B ciiydae popMynupoBKH 3ajaHHsI ¢ HECKOIBKUMH Ky4aMHu
KaMHEW KOJIMYECTBO Y3J0B B paCCMaTpUMBAEMBIX JEPEBbAX OYAET YK€ HAaCTOJBKO
3HAYUTEIbHBIM, YTO pelleHHe O€3 HCHOJIb30BAHUS CPEJCTB aBTOMAaTHU3alUU
noa0opa 3HaYeHUM OyIeT 3aTpyTHEHO.

3aganue 1

Hea uepoxa, Ilems u Bans, uepaiom 6 credyowyio uepy. Ilepeo uepoxamu nedxcum
Kyua kamuet. Mepoxu xo0sam no ouepeou, nepgulii xo0 oenaem Ilems. 3a ooun x00
USpoK ModHcem 000asUmMbs 6 Kyyy 00UH KAMeHb UIU YBeIUdUMb KOIUYeCmeo KamHell
6 Kyue 6 06a pasa. /lna moco umoobwvl 0enamv X00bl, Y KAHCO02O0 USPOKA eCMb
Heoz2paHuyeHHoe KoIuuecmeo Kamuell. Mepa 3asepuwiaemcs 6 mom mMomenm, K020a
KOIU4ecmseo Kamuell 6 Kyue cmanosumcs He menee 29. Ilobeoumenem cuumaemcs
USpOK, cOenasuiuli NOCIeOHUtl X00, M. e. NepebiM NOAYHUBUIUL KYYY, 8 KOMOPOU
o6yoem 29 unu 6onvuue KamHell.

B nauanvHovlii Momenm 6 kyue 6vi10 S kamueti, 1 <S < 28.

Haiioume 3nauenue S, npu komopom 00HOBPEMEHHO BbINOIHAIOMCS 084 YCIOBUA:
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— y Banu ecmv @viuepviuinas cmpamecus, NO360AA0WASL MY BbLUSPANb NEPEbIM
UU 8MOPLIM X0O0OM npu 110601 uepe Ilemu;

— y Banu nem cmpameeuu, Komopas no3eonum emy 2apaHmuposanHo 6blucpambs
nepeuIM X000M.

[Tpoananusupyem ycioBue. OHO CBOOUTCS K TOMY, YTO OJHUM M3 BO3MOXKHBIX
X0J10B (OYEBUIHO, YIBOCHHEM KY4H) MEPBbIil UTPOK JOKEH MONacTh B AMAIa30H,
ONpeAeNEéHHbI NpU peumeHur 3ajaHus 19, rapaHTUpyrOIMKA  BBIMTPBILI
CIEAYIOUIMM XOJIOM, TO €CTh IOJYy4HTh 3HadeHue ot 15 go 28. A apyrum
BO3MOXXHBIM XOJIOM (7O0aBJICHHEM OJHOTO KaMHS) TEPBBIA HIPOK JOJHKCH
nornajarh B 3HaY€HHUE, HaWJeHHOoe mnpu pemieHun 3ananus 20. IIpu pemenuun
3amanust 20 Obum ompexpeneHbl 3HaueHuss 7 u 13, CnenoBarenbHO, HYXKHO
paccMOTpeTh 3HaueHus 6 u 12. 13 3HaueHus 6 HeBO3MOXKHO MOMACTh YABOSHUEM B
muana3on 15-28, cienoBarenbHO, HEOOXOIUMO pacCMAaTPUBATH TOJIBKO 3HAUCHUE
12. TlocTpoum aepeBo ¢ BEpUIMHON B 3TOM Touke Ajs mpoBepku. s Banu 6ynem
Ka3bIBaTh TOJIBKO XOJbl, ONPEEISIONINE BEIMTPHIIIHYIO CTPATETHIO.

Ilers Bans Ilers Baus
12 12-2=24 24-2=148
(BBIMTPBIIIT)
12+1=13 13+1=14 14 -2 =28 28 -2=56
(BBIMTPBIIIT)
14+1=15 | 1>:2=30
(BBIMTPBIIIT)

OOpaTtuM BHHMaHHE, YTO B JIEPEBE PACCMOTPEHBI BCE BO3MOXKHBIC X0JbI et u
HE3aBUCHUMO OT €Iro peHIeHI/Iﬁ y BaHI/I BCEraa €CTb XOAbI, HpI/IBOI[ﬂHII/Ie K BI)II/IFpI)IIIIy
WIN TIEPBBIM, WJIM BTOPBIM cBOMM XojaoM. CienoBatenbHO, 12 — 3TO pelieHue
3a/1a4M.

3anaunue 2

Hea uepoxa, Ilems u Bans, ueparom 6 creoyrowyro uepy. Ilepeo uepoxamu nedxcam
06e kyuu kamueul. Mepoku xoosam no ouepeou, nepgulii xo0 oenaem Ilems. 3a 00un
X00 uepox modicem 006agums 8 0OHY U3 Ky4 (no ceoemy 6bloO0py) 00UH KaMeHb Uil
Veenuuums Koau4yecmeo Kamuell 6 Kyue 6 0ea pasa. Mepa zasepwaemcs ¢ mom
MOMEHM, K020a CYMMApHOe KOAUYeCmE0 KAMHell 8 Ky4ax CIMAaHO8UMCs He MeHee
77. Ilobeoumenem cuumaemcs uepox, cOenasuiuil NOCIeOHUll Xo0, m. e. nepevim
ROAYYUBUULL MAKYI0 NO3UYUIO, NpU KOMOpOoU 6 Kyuax Oyoem 77 unu 0Ooavuie
Kamuell. B nauanvHwulti Momenm 6 nepsoul Kyue Oblilo ceMb KaMHell, 60 8MOpOl Kyue
— S kamneu,; 1 <S5 <69.

Hatioume munumanvnoe snauenue S, npu Komopom 0OHOBPEMEHHO 8bINOIHAIOMCS
08a yclosusi:

— ¥y Banu ecmw gvlucpoliinas cmpamezus, no3eonsaowas emy 8bluzpams nepevim
U 8MOPbLIM X000M npu 11060 uepe Ilemu;

— y Banu nem cmpamezuu, kKomopas no3801um emy 2apaHmuposanHo blucpanmbs
nepeviM X0O00M.

MO>KHO TIBITAThCSI, KaK U B MIPEIBIIYIIEM IIPUMEpPE, IBUTaThCs B 00PATHYIO CTOPOHY
OT peIIeHUs MPEIbIAYIIEH 3a1auu, moaOupas 3HAYCHHS, HO, TIOCKOJIbKY Kax bl
miar 1aéT 4YeThIpe HOBBIX BETBU, BEPOSITHOCTH OIIMOKH MO HEBHUMATEIHbHOCTH
CTAHOBHUTCS CIUIIIKOM BBICOKA, U MOXXHO IOIMPOOOBaTh HAMKCATh MPOTPAMMHOE
peiieHue, mepedbuparoniee BapuaHThl. Hambonee KOMIIAKTHBIM KOl TOTYYHUTCH,
€CJIM OpraHu30BaTh Mepedop Kak PEeKypCUBHOE IBUYKEHUE IO IEPEBY BapHAHTOB C
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IPOBEPKON JOCTMXKMMOCTH pe3yibTaTa 3a HYKHOE 4YUCIO XOoJoB. s 3TOro
orpenenuM JBe jJorundeckue ¢pynkuuu. OxgHa OyneT BO3BpaulaTh HCTUHY, €CIIU U3
IO3MILIMU BBI30Ba MOXHO I'APaHTHPOBAHHO 3aKOHYMTH YCIIELIHO UIPY 3a 3aJJaHHOE
B TapaMeTpe BBHI30BA WJIM MEHbIIEE KOJWYECTBO XOJOB. Bropas — Oyzer
BO3BpALIAaTh UCTUHY, €CIIM MOYKHO YTBEPXK/1aTh, YTO UIPa 3aBEPILUTCS IPOBAJIOM 32
3a/laHHO€ B IIapaMeTpe BbI30BA WM MEHBIIEE KOJIMYECTBO XO0/10B. Tenepb MOKHO
c/enaTh NpocToi mepedop BO3MOXKHBIX 3HAUEHHH S, /Ui KOTOPBIX BBIIOJHUTCS
yCIIOBUE 3aJ]auu.

[Ipumep koxa ua Python

def success(pilel, pile2, move _number): #wurpa 3aBepIIMTCS YyCIIEXOM 3a
move_number nin MEHbBIIIC XO10B
if pilel+pile2 >=77:
return False
else:
result = fail(pilel+1, pile2, move number-1) or fail(pilel*2, pile2,
move_number-1) or fail(pilel, pile2+1, move_number-1) or fail(pilel, pile2*2,
move_number-1)
return result

def fail(pilel, pile2, move_number): #urpa 3aBepiuTcs mHpoBaJIOM 3a
move_number WJIM MCHBIIIC XO010B
if pilel+pile2 >=77:
return True
elif move_number ==0:
return False
else:
result = success(pilel+1, pile2, move_number) and success(pilel*2, pile2,
move_number) and success(pilel, pile2+1, move_number) and success(pilel,
pile2*2, move_number)
return result

for S in range(1,77-7+1):
if fail(7, S, 2) and not fail(7, S, 1):
print(S)

6.
Berpeimnas
cTpaTerusl.
Onpenenenne
MaKCUMAaJIbHOT
0,
MUHUMAaIbHOTO
3Ha4YeHHUS (JIBE
Ky4H KaMHEM)
(3amanme Ne 21
EID)

Pemrenue 3amau:
- onpeﬂeHeHHe MHUHUMAJIBHOI'O 3HA4YCHUSI, HpI/I KOTOpOM OHHOBpeMeHHO
BBITIOJIHAIOTCS JIBA YCIIOBUS;
- ONpeAeeHue MAKCUMaJIbHOTO 3HAYEHUS, NMPU KOTOPOM OJHOBPEMEHHO
BBITIOJIHSAIOTCS J1BA YCIIOBUS;
- onpez[eneHHe 3HA4YCHU, HpI/I KOTOpOM O)IHOBpeMeHHO BBITIOJIHAKOTCA OABa
YCIJIOBHSL.

JIJ1s1 OpraHu3annu caMoCTOSITEIbHOM 1eITeJIbHOCTH 00y4aAr0IIUXCS
PEKOMEH/I0BAHO BOCIO0/Ib30BATHCH CJISAYIOIUMH HU(PPOBLIMHI pecypcamMu
MDOII:

Buneo «Pa36op 3amarus Ne 21 ET'D»:

https://uchebnik.mos.ru/material _view/atomic_objects/11450297?menuReferrer=c

atalogue
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MarteMaTH4YeCKHEe OCHOBBI JIOTHKH

Conep:xanue Oo0pa3oBare/bHbIe I{HpPOBbIE TECTOBbIE PECYPChI
3aganuii EI'J pe3yabTaThbl
3aganue Ne 2 [Tpeobpa3oBbIiBaTH Tect «KEI'D Ne 2. Bricka3biBaHus,
EID JIOTUYECKUE BBIPAKEHUS, JIOTUYECKHE ONIEPALIU, KBAHTOPHI,
YMmenue MIPUMEHSSI 3aKOHBI HMCTUHHOCTD BBICKA3bIBAHUSY:
CTPOUTH MaTeMaTHYeCKOM JIOTUKH. https://uchebnik.mos.ru/material_view/test
TaOJIHIIBI [TpuMeHSATH JTOTHYECKUE specifications/528736?menuReferrer=catalo
MCTUHHOCTH U onecpanuu. que
JIOTUYECKUE CtpouTh TaOIHIIBI Tect «KEI'D Ne 2. [Toctpoenue Tadiuir
CXEMBbI WCTUHHOCTH JJIs UCTUHHOCTH Jorndyeckux Gpynkuuii. CTpoku
JIOTUYECKUX C IPOIYIIEHHBIMHU 3HAYEHUSIMI:
BBICKA3bIBaHUI. https://uchebnik.mos.ru/material_view/test
AHaIU3UPOBATH TAOIHIIBI specifications/523795?menuReferrer=catalo
HCTHHHOCTH. que
Crpouth MaTeMaTuueCcKue Tect «kKEI'D Ne 2. [Toctpoenue Tabnui
00BEKTHI UHPOPMATHUKH, B WUCTUHHOCTH Jorndeckux Gpynkmuii. CTpoku
TOM YHCJIE JJOTUYECKHE C IPOIYIIEHHBIMHU 3HAYEHUSIMI:
bopmyiibl https://uchebnik.mos.ru/material_view/test
specifications/522466?menuReferrer=catalo
gue
Tect «KEI'D Ne 2. [Toctpoenue Tadiuir
WUCTUHHOCTH Jorndeckux Gpyrkmuii. CTpoku
C IPOIYIIEHHBIMHU 3HAYEHUSMM:
https://uchebnik.mos.ru/material_view/test
specifications/524460?menuReferrer=catalo
gue
Tect «kKEI'D Ne 2. [Toctpoenue Tabnuil
HMCTUHHOCTH JIoTH4ecKuX PpyHkiui. CTpoku
C IPOIYIIEHHBIMH 3HAYEHUSIMI:
https://uchebnik.mos.ru/material/test_specifi
cation-531618?menuReferrer=catalogue
3apanue Ne 15 OOBICHATH CMBICI Tect «KEI'D Ne 15. 3agaun ¢ GUTOBBIMEU
EI'D MOHATUN MaTEMaTUYECKON JIOTUYECKUMU OIEPALAIMU:
OcHOBHBIE JIOTUKH: «BBICKA3HIBAHHE, https://uchebnik.mos.ru/material_view/test
ITOHSATHS, «JIOTUYECKUE OTepaIHm, specifications/522025?menuReferrer=catalo
3aKOHBI «KBAaHTOPBI». gue
MaTemMatuiecko | OOBICHATH CBS3b JOTUKU Tect «KEI'D Ne 15. Uucnosie 0Tpe3Kun»:
f JIOTHKH. U TEOPHH MHOXXECTB TIPH https://uchebnik.mos.ru/material _view/test
[IpeoGpazoBan peleHnH 3aj1ay. specifications/522365?menuReferrer=catalo
ue noruueckux | [Ipeobpa3oBbiBaTh gue
BBIPAKEHUN JIOTUYECKHUE BBIPAXKEHUS Tect «KEI'D Ne 15. KoopauHatHas

MIPUMEHSIS] 3aKOHBI
MaTEMaTHYECKOH JIOTUKH.
BbINONMHATE BEIYMCTIEHUS C
IIOpa3ps,IHBIMU
oleparusIMu.
AHanu3upoBartb

IJIOCKOCTh. AHAIIN3 HCPaBCHCTB»:
https://uchebnik.mos.ru/material _view/test
specifications/522081?menuReferrer=catalo
gue

Tect «KEI'D Ne 15. [lenutens unciay:
https://uchebnik.mos.ru/material _view/test
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HMCTUHHOCTE JIOTHYECKHUX specifications/522059?menuReferrer=catalo

BBIPAKEHUHI gue

5. Tect «kKEI'D Ne 15. 3agaun Ha MHOKeCTBa
YUCCIID».
https://uchebnik.mos.ru/material_view/test
specifications/522125?menuReferrer=catalo

que

IHoypouHoe niiaHupoBaHue

3angarue PexomeHannu o OpraHu3amum AesiTeJILHOCTH 00yYaA0IIHUXCH
7. [ToBTOpEHKE TEOPETHUESCKOTO MaTepHaa;
BI)ICKaSI)IBaHI/ISI - BBICKA3bIBAHUE, JIOTHYCCKHUEC BI)Ipa)KeHI/IFI, KBaHTOpI)I;
, IOTHYECKHUE - 3aKOHBI MATEMATHYECKOM JTOTHKH;
orieparum, - TIOCTPOEHUE, aHAJU3 TAOIUIl UICTUHHOCTH.
KBaHTOPBI, BpImoTHEHHE MPAKTHYECKUX 33 JaHU:
NCTHUHHOCTDH - yCTaHOBJICHI/Ie COOTBCTCTBUA JaHHBIX, HpeIICTaBJICHHI)IX B Ta6JII/IIIC u
BBICKA3BLIBAHMS JIOTUYECKOM BBIPOKCHHH;

(3amanue Ne 2
EI'D)

- BBIOOp BEPHBIX CY)KJIEHUM, IPUMEHEHHE TEOPETUUECKUX MOTOKEHUH K
MPEJI0KEHHON CUTYallUH;

- aHaJW3 JOTMYECKUX 3a7a4;

- BBIITOJITHCHUEC KOMITJICKCHBIX 3aﬂaHHﬁ-3a11aq.

I[.Tlﬂ opranmaunn CAMOCTOATEJILHON ACATCIBbHOCTH oﬁyqamumxca
PEKOMEH/I0BAHO BOCIO0/1b30BATHCH CJISAYIOIUMH HU(PPOBLIMHU pecypcamMu
MDII:

Buneo «Paz6op 3aganust Ne 2 EI'O»

https://uchebnik.mos.ru/material _view/atomic_objects/11376132?menuReferrer=c
atalogue

HpI/IJ'IO)KeHI/IC «Jlornueckue BBIPAKCHUAN:
https://uchebnik.mos.ru/material/app/193599?menuReferrer=catalogue
HpI/IJ'IO)KeHI/IC «HOCTpOCHI/Ie Ta6J’II/II_I HNCTHUHHOCTH JIOTUYCCKUX BLIpa)KeHHfI))Z
https://uchebnik.mos.ru/material/app/73466?menuReferrer=catalogue

BI/II[eoypOK «HOCTpOGHI/Ie Ta6J’II/II_I HNCTUHHOCTHU OJI1 JTIOTHUYCCKUX BBIpa)KeHHﬁ))Z
https://uchebnik.mos.ru/material_view/atomic_objects/9239966?menuReferrer=ca
talogue

Buneoypok «Iloctpoenune TabauI ICTUHHOCTHU U1 JJOTHYECKUX BbIPAXKEHUM.
CBOﬁCTBa JIOTUYCCKUX OHCpElI.[PIﬁ»Z
https://uchebnik.mos.ru/material_view/atomic_objects/8563262?menuReferrer=ca
talogue

Buneoypoxk «Iloctpoenune Tabaui ICTUHHOCTHU IS JJOTHUYECKUX BbIPaXKEHUI»:
https://uchebnik.mos.ru/material _view/atomic_objects/8640601?menuReferrer=ca
talogue

Cuenapuit ypoka «Jlornueckue QyHKIHMN»:
https://uchebnik.mos.ru/material_view/lesson_templates/1773425?menuReferrer=

catalogue

8. [loctpoenue
Ta0JIAL
UCTUHHOCTH

[ToBTOpEHNE TEOPETUUECKOTO MaTepHaa:
- BBICKa3bIBaHUE, JIOTHYECKHUE BBIPAKEHUSI, KBAHTOPBI;
- 3aKOHBI MATEMAaTUYECKOU JIOTUKH;

19



https://uchebnik.mos.ru/material_view/test_specifications/522059?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/test_specifications/522059?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/test_specifications/522125?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/test_specifications/522125?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/test_specifications/522125?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11376132?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11376132?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/193599?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/73466?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9239966?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9239966?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8563262?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8563262?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8640601?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8640601?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1773425?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1773425?menuReferrer=catalogue

JIOTHYECKUX
BBIPAKECHUM.
Ctpoku ¢
MIPOIYIIEHHBIM
Y 3HaYCHUSIMU
(3amanme Ne 2
EI'D)

- [OCTPOEHME, aHAJIN3 TaOJIUI UCTUHHOCTH.
BrinonHenne npakTUYeCKUX 3aJaHNN:

- YCTaHOBJICHME COOTBETCTBMSI AJAHHBIX, IPEJCTABICHHBIX B TaOIMLIE U
JIOTUYECKOM BBIPAKECHUH;

- BbIOOp BEPHBIX CYX/IEHUH, IPUMEHEHNE TEOPETUUECKHX MOJI0KEHUH K
IIPEMIOKECHHOW CUTYalUu;

- aHaJM3 JIOTMYECKUX 3a]aY;

- 3aIl0JIHEHHUE CTPOK C IPOIYIICHHBIMYA 3HAYCHUSIMHU.

3ananue

Jlornueckast pyHkims F 3amaéres BeipaskeHHeM. JlaH 4aCTUYHO 3aI10JTHEHHBIH
dbparMeHT, coepKauii HETTOBTOPSFOIIUECS CTPOKU TaOIUIBI UICTHHHOCTH
¢dbynaknuu F.

Ornpenenure, KaKOMY CTOJIOIY TaOJIHMIIBI HCTUHHOCTH COOTBETCTBYET Kaxaas U3
NIEPEMEHHBIX.

[Tpu penrenny 3a1a4n aKIEHTHPOBATh BHUMAaHNE 00yJarONIuXcs Ha
HETIOBTOPSIOIIMECS CTPOKU TaOIHIIbI UCTHHHOCTH. [IpH pemeHnn 3aaaun
HE00XO0IMMO MTPOAHATM3UPOBATE 33JaHHOE JIOTHYECKOE BBIPAXKCHUE, TIPU
BO3MOXXHOCTH YIIPOCTHUTH €r0. [I0CTpOUTD, 3a0THUTE TAOIUIy HCTUHHOCTH TI0
JIOTUYECKON (DYHKITUH, POAHATN3UPOBATH TAOJIUITy HCTUHHOCTH

9. IloburoBas
KOHBIOHKIIHSL.
Pemenue 3amau
¢ OMTOBBLIMH
JIOTHYECKUMU
OTIepaUsIMHU
(3amanue Ne 15
EI'D)

HOBTOpCHI/IC TCOPECTUYCCKOI'O MaTrcpHrajia:
- OCHOBHBIC ITOHATHA, 3aKOHBI MaTeMaTHYCCKOM JIOTUKU,
- npeo6pa30BaHHe JJOT'MYCCKHUX BLIpa)I(CHI/II;’I;
- BBIYHUCJICHUS C MMOPa3pAIHbIMHA OIICpallusIMU.
Breimonnenue MPaKTUYCCKUX 3aI[aHI/II7II
- nopaspsAaaHasd KOHBIOHKIUSA, JU3BIOHKIWA MEXKAY ABYMA HATYPaJIbHBIMU
qyuCjI1aMu,
- 3alMChb BBIPAXKCHUA YCPE3 UMILIMKAIIUIO,
-  HaxO0XIJACHUC HAMMCHBIICTO, HarOOJIBIIErO HaTypaJIbHOT'O YHUCJIa, IJISA
KOTOPOI'o 3aJaHHOC BBIPAKCHUE TOXKACCTBECHHO, HCTUHHO IIPU JIFOOOM
HATypaJlbHOM 3HAaUCHUUN nepeMeHHoﬁ.

3ananue

O0603HaunM Yepe3 m & n Mopa3psAIHYI0 KOHBIOHKIIHIO HEOTPUIIATEIBHBIX HIETBIX
gyrcen m u n. Tak, Hanpumep, 14 & 5 =11102 & 0101, = 0100, = 4.

J1J1s1 KaKoro HAaMMEHBIIIETO HEOTPUIIATEIHLHOTO 1EJI0T0 uncia A

bopmymax & 25#0 — (X & 17 =0 — x & A # 0) TOKIECTBEHHO UCTHHHA.

[IpeoOpazoBaTh BBIpaKEHHE TIO 3aKOHAM aireOphl JIOTUKH, TPUBECTH K
uMIUIMKauy. [lepesecty yncna U3 AeCATUYHON CUCTEMBI CUMCIIEHUS B JBOMYHYIO
cuctemy cuucienus. OopaTUTh BHUMaHUE Ha TO, UTO €MHUYHbIE OUTHI, CTOSIIINE B
OpaBoOil yacTW, JOJDKHBI SBIATBCA €AMHUYHBIMM OMTaMu JIEBOM yacTu.
[Tpoananu3upoBaTh NOJYYEHHOE BhIpAXKEHHE.

B 3agauax BO3MOXEH MOMCK MUHUMAJIBHOTO (MaKCUMAaJIbHOT'0) YHCIIA.
JlanHyro  3ajady MOKHO pemuTh Ha  s3bike  Python  (cm.
«[IporpaMmmupoBaHUE U AITOPUTMU3ALIUAY).

pazmen

JIJ1s1 OpraHu3annu caMoCTOSITEIbHOM 1eITeJIbHOCTH 00y4Ar0IIUXCS
PEKOMEH/I0BAHO BOCNO0JIb30BATHCA CJIeXYIOIUMHA HM(PPOBLIMH pecypcaMu
MDII:
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Buneo «Pa36op 3amarus Ne 15 ET'DO»:
https://uchebnik.mos.ru/material view/atomic objects/11418374?menuReferrer=c

atalogue

10. Yucnossle
OTPE3KH
(3amanme Ne 15
EI'D)

[ToBTOpEHME TEOPETUUECKOIO MaTepHaa:

- OCHOBHBIE ITIOHATHS, 3aKOHBI MATEMaTU4YECKOMU JIOTUKH;

- CBA3b JIOTUKH U TEOPUUA MHOKECTB;

- 1peoOpa3oBaHuE JOrMUECKUX BBIPAXKECHUI.

BrInonHeHne npakTU4eCKUX 3a0aHHN:

- HaXO0XXJEHHE HaMMEHbIIeH, HanOOobIIeH BO3MOKHON JJIMHBI OTPE3Ka,
MHTEpBaa, Ul KOTOPOro 3afanHast popMyiia OyAeT UCTUHHOM IIPHU JII0O0M
3HAYCHUH NIEPEMEHHON;

- YCTaHaBJIMBATh CBA3b JIOTMKHA U TEOPUU MHOXKECTB IIPH PELLICHUM 33124

11.
Koopaunarnas
IUIOCKOCTb.
Ananms
HEPaBEHCTB
(3amanue Ne 15
EID)

[ToBTOpEHME TEOPETUUECKOIO MaTepHaa:
- OCHOBHBIE ITIOHATHS, 3aKOHBI MATEMaTU4YECKOM JIOTUKH;
- TmpeoOpa3oBaHUE JOTHYECKUX BBIPAKCHUIA;
- KOOpJIMHATHas IIOCKOCTb.
BrInonHenue npakTHYecKuX 3aJaHui:
- aHaJIU3 JIOTUYECKOTO BBIPAXKEHUS, TOUCK HAUOOJIBILIET0 3HAYECHUS
IIEPEMEHHOM.

3aganue

[Tpu perrennu 3aga4 HeOOXOIUMO MPEOOPA30BATh BHIPAKEHHUE 110 3aKOHAM
anreOpsl JIOTUKU. B 1MoirydeHHOM BBIPAKEHUH 3aMEHHUTD JJOTHYECKYI0 CYMMY
COBOKYITHOCTBIO, & IOTHYECKOE TIPOU3BEICHUE CUCTEMOM COOTHOILIIEHHH, HAUTH
3HAYCHHS TapaMeTpa A, Ipu KOTOPOM CHCTEMa COBOKYITHOCTEN Oy/IeT UMETh
pelieHus i TF0O0BIX 1EeTbIX HEOTPUILIATEIbHBIX YHCE.

I[.Tlﬂ oprannzaunu CaAaMOCTOAITEJILHOH ACATCIBbHOCTH oﬁyqamumxm
PEKOMEHI0BAHO BOCIO0/Ib30BATHCH CJISAYIOIUMH HU(PPOBLIMHI pecypcamMmu
MDOII:

Buneo «IIpeobpazoBanue noruueckux BelpaxkeHuid. KoopauHaTHas MI0CKOCThY:
https://uchebnik.mos.ru/material _view/atomic_objects/9454446?menuReferrer=ca

talogue

12. lenurens
yucina (3agaHue
Ne 15 ETD)

IToBTOpEHME TEOPETUUECKOIO MaTepHaa:
- OCHOBHBIE ITOHATHS, 3aKOHBI MATEMAaTUUYECKON JIOTUKH;
- TpeoOpa3oBaHUE JOTHIECKUX BBIPAKCHUIA
- KOOpJIMHAaTHas IIOCKOCTb.
BelToTHEHNE TPaKTUYECKUX 3a1aHHI:
- aHaJM3 JIOTUYECKOT'O BBIPAYKEHUS, IOMCK HAMMEHBLIETO 3HAUECHUS
MEPEMEHHOMN
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TexHoa0rnn XpaHCHUA U MOUCKA JAHHBIX

Coaep:xkanue
saganuid EI'D

Oo0pa3oBaTtesibHbIE
pPe3yJIbTAThI

udpoBbie TeCTOBBIE pecypchl

3aganme Ne 3
EID

ITouck
uHpOpMaLNH B
PEISAIUOHHBIX
0a3ax JaHHBIX

OOBACHATH BO3MOXKHOCTH
CVYB/l nns ananuza u
OpraHu3aIuu paboThI C
0a3aMHu JJaHHBIX.
XapakTepru3oBaTh TAOJIHILY
KaK TpeJCTaBlICHUE
OTHOIIICHHUSI.
CaMOCTOATENBHO CTPOUTD
OTHOIIICHHUE I10 33JaHHOMY
OIMKMCAHHUIO
MH()OPMAITMOHHOTO
oOBeKTa.

Hcnonb3oBarh
COPTUPOBKY U (PHIBTP 15t
orpezeneHus: TpedyeMbIxX
IMOAMHOKECTB JIaHHBIX.
Co3nmaBath U
HCIIOJIb30BaTh CTPYKTYPHI
XpaHeHus 0a3 JaHHBIX.
Hcnonb3oBarh
BIIO’KEHHYIO COPTUPOBKY
110 Habopy MapameTpoB.
[Tonnmars peanuzanuio
KJ1accuukaropa ¢
MOMOIIIbIO
B3aUMOCBSI3aHHBIX Ta0JIHI
B PEJSILIMOHHOM 0aze
JTAHHBIX.

Ocy1ecTBISATh NOUCK
JAHHBIX B OJTHOTAOJIMYHOMN
0a3e JaHHBIX 110
chopMyIIUPOBAaHHOMY
YCIIOBHIO.

Ocy1iecTBisITh
apupMeTHIeCcKue
oTIepariy HaJy
JUana3oHaMHM JJAHHBIX ¢
HCITIOJIb30BaHUEM
BCTPOEHHBIX (HYHKITUI
AIIEKTPOHHBIX
(TMHAMHYECKHUX ) TaOIHUII

1. Tect «Ilouck nupopmanyu B pesIHOHHBIX
6a3zax maHHbIX. Bapuant 1»:
https://uchebnik.mos.ru/material/419222?m
enuReferrer=catalogue

2. Tect «2024-EI'D-3. Ilouck nndopmaiuu B
pensALMOHHBIX 0a3ax JaHHBIX. BapuanT 2»:
https://uchebnik.mos.ru/material/common/S
ilvertest/419225?menuReferrer=catalogue

3. Tecr «2024-EI'2-3. Ilouck undopmanuu B
pensLMOHHBIX 0a3ax JaHHBIX. BapuanT 3»:
https://uchebnik.mos.ru/material/common/S
ilvertest/419227?menuReferrer=catalogue

4. Tect «2024-EI'2-3. [Touck undopmauu B
pensLMOHHBIX 0a3zax JaHHbIX. Bapuant 4»:
https://uchebnik.mos.ru/material/418172?m
enuReferrer=catalogue

5. Tecr «2024-EI'D-3. ITouck undopmamnuu B
pensuMOHHBIX 0a3zax JaHHbIX. Bapuant 5»:
https://uchebnik.mos.ru/material/419291?m
enuReferrer=catalogue

3amanue Ne 10
EI'D
Nudopmanmon
HBIN TTOMCK

Hcnonws3oBaTh
WHCTPYMEHTHI ITIOUCKA B
TEKCTOBBIX PEAKTOPax U
TEKCTOBBIX IPOLIECCOpax.

1. Tect «2024-EI'D3-10. MndopmanmoHHbII
MOUCK CPEJICTBAMH ONIEPALIMOHHON CUCTEMBI
W TEKCTOBOTO mpoiieccopa. Bapuant 1»:
https://uchebnik.mos.ru/material/common/S
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CpecTBaMu dopMHUPOBaTH 3aITPOCHI B ilvertest/415207?menuReferrer=catalogue
OIEepaLOHHOMN IIOMCKOBBIX CHCTEMAX. 2. Tect «2024-EI'D-10. UndopmanmoHHbII
CUCTEMBI WIIH OcyiecTBIATh MOUCK U MOMCK CPEJICTBAMU ONEPAMOHHON CUCTEMBI
TEKCTOBOTO 0TOOp JaHHBIX IO WM TEKCTOBOTO Mporieccopa. Bapuant 2»:
poIeccopa. 3aJJaHHOMY YCJIOBHUIO B https://uchebnik.mos.ru/material/common/S
I[Mouck TEKCTOBBIX JJOKYMEHTaX. ilvertest/415219?menuReferrer=catalogue
CHMBOJIOB B BrINOTHATE «OBICTPBINY 3. Tect «2024-EI'D-10. UadopmanioHHBIN
TEKCTOBOM IIOMCK, UCIIOJIb3Ys IIOMCK CPEICTBAMU ONIEPALIMOHHON CUCTEMBI
penakTope COYETaHHE KJIABUIII. WM TEKCTOBOTO Ipolieccopa. Bapuant 3x»:
BrinonHaTh https://uchebnik.mos.ru/material/common/S
«pacCIIUPEHHBIN ITOUCK, ilvertest/420120?menuReferrer=catalogue
HCIIONIb3Ys] KOMAaHly MEHIO 4. Tect «2024-EI'D-10. UndopmanoHHbII
[IpaBka - MOMCK CPEJICTBAMU ONEPAMOHHON CUCTEMBI
Haiitn/3ameHnTb. WIHM TEKCTOBOTO Ipoleccopa. Bapuant 4»:
BBINONHSATE «CIOKHBIN» https://uchebnik.mos.ru/material/common/S
HIOUCK JIJIs TOUCKA ilvertest/420149?menuReferrer=catalogue
MOJICTPOKH 10 33JTaHHBIM 5. Tect «2024-EI'D-10. MadopManioOHHBIN
KpUTEPUSIM MOMCK CPEJICTBAMHU OTIEPALIMOHHOM CHCTEMBI
WJIM TEKCTOBOTO Ipolieccopa. Bapuant S5»:
https://uchebnik.mos.ru/material/common/S
ilvertest/420173?menuReferrer=catalogue
IoypouyHoe miianupoBanue
3ansTne PexoMeHganuu o OpraHu3anum 1esiTeJJbHOCTH 00yYAOIIUXCS
13. BrinosiHeHME TPaKTUYECKUX 3a1aHHIA:
Opranuzanus - TIOMCK JaHHBIX B OJHOTAOJUYHOM 0a3e JaHHBIX MO CHOPMYIUPOBAHHOMY
MIONCKA YCIIOBUIO C UCTOIb30BaHUEM (PHUIIBTPA;
uH(popMaluu B - ONpEleNeHHUE CBA3M MEXAY MOJAMHU TalOnuil B 0a3e JaHHBIX IO CXEMe
PENALIMOHHBIX yKa3aHHOH 0a3bl TaHHBIX.

0asax JJaHHBIX
(3amanue Ne 3
EI'D)

HpI/I BBIIIOJIHCHUKU  3aaHusd B DJICKTPOHHBIX (,Z[I/IHaMI/I‘IeCKI/IX) Ta6J'II/II_[aX

UCIIONIb3YyeTCs BKIIaAKa /[aHHbIe-DUIBTD.

OOpaTuTh BHUMaHKUE 00y4YaIOUINXCS, YTO UCIIOJIB30BaHUE (PUIBTPA CKPBHIBAET YACTh
CTPOK.

Ecnu nannbie oTuUabTpoBaHbl, TO MPHU BEIYKUCICHUH QYHKIHUH (CyMMa, KOJMYECTBO
U T. 1.) BBIYUCISIOTCS 3HA4YeHHUS (YHKUMHA HE TOJBKO BHUIMMBIX SY€EK, HO H
CKPBITBIX.

JJ1s opranu3anum caMoCTOSITeIbHOM AeSITeJIbHOCTH 00y4arouuXxcst
PEKOMEH/I0BAHO BOCIO0JIb30BATHCH CJIeAYIOIUMH HU(GPOBBIMH PecypcamMu
MDII:

Buneo «Paz6op 3amanus Ne 3 EI'D»
https://uchebnik.mos.ru/material_view/atomic_objects/11373613?menuReferrer=c
atalogue

[Tpunoxxenne «O6pabOTKa MAaCCUBOB JaHHBIX B 3JIEKTPOHHBIX TaOIUIIaX»:
https://uchebnik.mos.ru/material_view/atomic_objects/1640?menuReferrer=catalo

que
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14. ITouck n
COpPTUPOBKA B
PEISAIUOHHBIX
0a3ax JaHHBIX
(3amanue Ne 3
EI'D)

BrinosHeHNE NPaKTUYECKUX 3aTaHUIN:
- IPUMEHEHNE BCTPOCHHBIX (DYHKIMN 3JIEKTPOHHBIX TAOJHUI IS ONPEACTICHHS
KOJIMYECTBA 3aIUCEH, COOTBETCTBYIOIINX 3aJaHHOMY YCIIOBHIO.

3ananue nemoHcTpaunoHnoro sapuanra EI'3 2023 roaa

B daiine npuBenén dpparmeHT 6a3bl 1aHHBIX «IIpOIYKTE» O MOCTaBKaXx TOBApOB B
MarasuHbl pailoHOB ropoja. baza qaHHBIX COCTOUT U3 TPEX TaOIHII.

Hcnonb3ys nHbOpManuio U3 NpuBeIEHHON 0a3bl JaHHBIX, ONpPEAETUTe 0OIIHii Bec
(B KT') KpaxmaJjia KapToQenbHOro, MIOCTYNUBIIET0 B Mara3uHbl 3apeyHoro paioHa 3a
nepuo ¢ 1 no 8 uOHS BKIIIOUUTENBHO.

1. Tabnuna «Mara3uny» BeIoaHUTS Jlanabsie — Ounbtp, Haiitu ID 3apednoro
paiiona (M3, M9, M11, M14);

2. Tabmuua «Tomap» BeMOMHUTH JlaHHBlIE — @wWIbTp, B CTOJOIE
HaumenoBanue ycranoButh pminbtp — Kaprodensupiii kpaxman (ApTHKYIT
— 42, Konmu4ecTBO KujaorpamMM B ymakoBke 0,5);

3. B Tabmune «/[Bmkenue ToBapay» BBITOIHATH JlaHHBIC-DUIBTP, B CTOIOIAX
ycraHoBuTh Qpuiubtp Tunm ToBapa — Iloctymnenue, Aptukyn — 42, ID
Mmarazusa - M3, M9, M11, M14, llara — ¢ 01.06 o 08.06 (BKIIFOUUTEIIBHO).

4. B tabmuue «J/IBukeHHe TOBapa» HAWTHU CYMMYy CTPOK IO CTOJOLy
KonmdecTBo ynakoBokK, pe3ynbTaT CyMMbl YMHOXKHTH Ha 0,5 (kuimorpamm B
ynakoBke). OtBert: 355

15.
HNudopmannon
HBIU TTIOMCK
cpencTBaMu
ONEPALMOHHOU
CHUCTEMBI HJIH
TEKCTOBOTO
mporeccopa
(3amanue Ne 10
EI'D)

BerlnonHeHne NpakTUYECKUX 3a/1aHU:

- KOHKpeTH3auus IIOMCKa TP TOMOIIU
ITIOMCKOBOM CHUCTEMBI;

- MCIOJIB30BaHUE ONEPaTOPOB JJII OPraHU3aluH IOUCKA;

- (QopmMHupoBaHUE «CIOXKHOTO0Y» TOUCKOBOTO 3allpoca AJisl MOUCKa MOJCTPOKU
10 3aIaHHBIM KPUTEPHUSIM;

- MpUMEHEHHE HABBIKOB PaCIIMPEHHOI0 oucKa HHGOPMAIUHU B CETH
NurepHer.

BCTPOCHHOTO  (DyHKIIMOHAJIA

BrinosnineHue 3agaHus B TEKCTOBOM PEAAKTOPE:

HCIIONIb30BaHUE «OBICTpOroy moucka (couetanue knasum Ctrl + F);
WCIIOJIb30BaHUE «paclIupeHHoro» mnoucka IIpaBka — Halitu u 3aMeHHTH
(coueranue kiasu Ctrl + H).

JJ1s opranu3anum caMoCTOSITeIbHOM AeSITeJIbHOCTH 00y4arouuXcst
PEKOMEH/I0BAHO BOCNO0JIb30BATHCA CJIeXYOIUMHA HM(PPOBLIMH pecypcaMu
MDOII:

Buneo «Pa36op 3amanus Ne 10 EI'D»:
https://uchebnik.mos.ru/material_view/atomic_objects/11418330?menuReferrer=c
atalogue
https://uchebnik.mos.ru/material/atomic_object/13500569?menuReferrer=catalogu
e

16. TTouck cioB
B TEKCTOBOM
JIOKYMEHTE
(3amanue Ne 10
EID)

BrinosHeHNE NPaKTUYECKUX 3aTaHUMN:
- KOHKpeTH3auus IIOMCKa IIpM TOMOIIHU
MMOMCKOBOI CHCTEMBI;
- HKCIMOJIb30BAaHME ONEPATOPOB JJISI OPraHU3aIMU TTOUCKA;
- (QopMupoBaHUE «CIIOKHOTO» MOMCKOBOTO 3aMpoca JJisl MOUCKa MOACTPOKU

BCTPOEHHOTO  (pyHKIOHAJIA
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110 3alaHHBIM KpUTEPUSIM;
- IpUMEHEHHE HaBBIKOB PACUIMPEHHOTO MOMCKa HHPOPMALIUU B CETU
WNurepHer.
BrinonHenue 3ajaHus B TEKCTOBOM PEIAKTOPE:
ucnonb3oBaHue «CII0KHOT0 MOUCKay» (B 1MAJIOrOBOM OKHe rnoucka [IpaBka —
Haiit 1 3aMeHUTB YCTaHOBUTH (PriaskoK «PeryispHbie BRIPAKCHUS)
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TemMaTHyecCKU NPAKTUKYM

DJ1eKTPOHHBbIE TA0JIMLbI

Conepxanue Oobpa3oBarejibHbIE
sananmii E[ PEIYIIETATHI HudposBbie TECTOBBIE pecypcehl
3ananue Ne 9 Ocy1ecTBIATh MOUCK, Tect «2024-EI'2-9. O6paboTka yuCciI0BOM
EI'D COPTUPOBKY U 3aMCHY uH(OPMALIMU B 3JICKTPOHHBIX Ta0JIMIIAX.
O6paboTka JTAHHBIX B AJICKTPOHHOM Bapuant 1»:
YUCIOBOM Ta0JIHIE. https://uchebnik.mos.ru/material/common/S
MH(POPMALIIH B OcCyIecTBIATh ilvertest/420185?menuReferrer=catalogue
3JIEKTPOHHBIX KOHCOJHIAINIO JAaHHBIX B Tect «2024-ET'3-9. O6paboTka 4uCIOBOI
TabIIUIax MPOIIECCE BBIMOTHEHUS nH(pOpMaIU B AJIEKTPOHHBIX TaOIUIIAX.
Y4eOHBIX U MPAKTUICCKIX Bapuant 2»:
3ajad. https://uchebnik.mos.ru/material/common/S
Hcnonp3oBath ilvertest/420187?menuReferrer=catalogue
WHCTPYMEHTBI PELLICHUS Tect «2024-EI'3-9. O6paboTka ynucioBoit
CTaTUCTUYCCKUX U HHq)OpMaHHH B E)JIeKTpOHHLIX Ta6m/1uax.
pacuérHo-rpaduIecKux BapuanTt 3»:
3a1a4 https://uchebnik.mos.ru/material/common/S
ilvertest/420307?menuReferrer=catalogue
Tect «2024-EI'2-9. O6paboTka yuciIoBO
nH(pOpMaIUY B AJIEKTPOHHBIX TaOIUIIAX.
Bapuanr 4»:
https://uchebnik.mos.ru/material/common/S
ilvertest/420310?menuReferrer=catalogue
Tect «2024-EI'3-9. O6paboTka 4nciI0BOM
MH(OpPMaLIMU B JIEKTPOHHBIX TAOIUIIAX.
Bapuanrt 5»:
https://uchebnik.mos.ru/material/common/S
ilvertest/420314?menuReferrer=catalogue
3aganue Ne 18 Onpenensthb Tect «2024-EI'2-18. Vcnonb3oBanue
EI'D MHMHUMAJIBHOE, AIIEKTPOHHBIX TabnuIl 111 00paboTKH
Hcnonp3oBaHne | MaKCHUMallbHOE U CpeJIHEE LEJIOYNCIIEHHBIX JaHHbIX. Bapuant 1»:
SIICKTPOHHBIX 3HaYEeHHUE JHana3oHa https://uchebnik.mos.ru/material/common/S
TaOIHI IS JTAHHBIX. ilvertest/420318?menuReferrer=catalogue
00paboTku [TpumensTh Tect «2024-EI'2-18. Mcnions3oBanue
LIEITOYMCIICHHBI OTHOCHUTEJIBbHYIO, AIIEKTPOHHBIX TabuIl it 00paboTKu
X JAHHBIX a6COJ'IIOTHyIO, CMCHIaHHYIO TCJIIOYUCIICHHBIX JAaHHBIX. BapI/IaHT 2»:

CCBUIKH B IIpoIiecce
KOMUPOBaHUs (popmyiL.
BEBITIOMTHATE BEIYMCTIEHUS C
UCTIOJTb30BaHUEM
BCTPOCHHBIX (DYHKITUH.
AHaNIM3UPOBATh JAHHBIE C
MTOMOIIBIO BCTPOSHHBIX
¢byHKUIUH (B TOM 4yncie

https://uchebnik.mos.ru/material/common/S
ilvertest/420322?menuReferrer=catalogue
Tect «2024-EI'D-18. Mcnons3oBanue
AIIEKTPOHHBIX TabUILl 11 00paboTKU
HCJIOUYNCIICHHBIX JAHHBIX. BapI/IaHT 3»:
https://uchebnik.mos.ru/material/common/S
ilvertest/420324?menuReferrer=catalogue
Tect «2024-ET'2-18. Hcnonp3oBanue

26



https://uchebnik.mos.ru/material/common/Silvertest/420185?menuReferrer=catalogue
https://uchebnik.mos.ru/material/common/Silvertest/420185?menuReferrer=catalogue
https://uchebnik.mos.ru/material/common/Silvertest/420187?menuReferrer=catalogue
https://uchebnik.mos.ru/material/common/Silvertest/420187?menuReferrer=catalogue
https://uchebnik.mos.ru/material/common/Silvertest/420307?menuReferrer=catalogue
https://uchebnik.mos.ru/material/common/Silvertest/420307?menuReferrer=catalogue
https://uchebnik.mos.ru/material/common/Silvertest/420310?menuReferrer=catalogue
https://uchebnik.mos.ru/material/common/Silvertest/420310?menuReferrer=catalogue
https://uchebnik.mos.ru/material/common/Silvertest/420314?menuReferrer=catalogue
https://uchebnik.mos.ru/material/common/Silvertest/420314?menuReferrer=catalogue
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https://uchebnik.mos.ru/material/common/Silvertest/420322?menuReferrer=catalogue
https://uchebnik.mos.ru/material/common/Silvertest/420322?menuReferrer=catalogue
https://uchebnik.mos.ru/material/common/Silvertest/420324?menuReferrer=catalogue
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CUETECIJIN) B mporiecce
perieHus yueOHbIX U
IIPAKTUYECKHX 3a/1a4.
Hcnonb3oBars
COPTUPOBKY /715t
orpeiesIeHus TPeOyeMbIX
IIOJIMHOXKECTB JaHHBIX.
AHanu3upoBaTh JaHHBIE C
IIOMOILBIO COPTUPOBKH B
IIPOLIECCE PELICHUS
y4eOHBIX U IPAKTHYECKUX
3a7ad.

BBINONHATE BEIUUCIIEHUS C
HCIOJIb30BAHUEM
JIOTMYEeCKUX (QyHKIUH
ECJIN, HE, U, NJIN

AIIEKTPOHHBIX TAOUIL 1T 00pabOTKH
LIEJI0YMCIIEHHBIX TaHHbIX. Bapuant 4»:
https://uchebnik.mos.ru/material/common/S
ilvertest/420326?menuReferrer=catalogue

. Tect «2024-EI'>-18. Ucnoabp3oBanue

AIIEKTPOHHBIX TAOHIL 11 00pabOTKU
HCJIOYUCIICHHBIX JaHHBIX. BapI/IaHT Sw»:
https://uchebnik.mos.ru/material/common/S
ilvertest/420328?menuReferrer=catalogue

3aganue Ne 22 Nmetsb npencrasiaeHue o Tect «2024-EI'D-22. MHOTONpOIIECCOPHBIE
EID BBIITOJIHEHUH IIPOLIECCOB B cuctemsl. Bapuanr 1»:
MHoromporecc | COBPEMEHHBIX https://uchebnik.mos.ru/material/common/S
OpHBIC KOMIThIOTEpaXx. ilvertest/420293?menuReferrer=catalogue
CUCTEMEI Bnaners TexHOJIOTHSIMU Tect «2024-EI"3-22. MHOTOIIPOIIECCOPHBIC
OpraHu3aIuu cuctemsl. Bapuanr 2»:
MHOTOIIPOLIECCOPHBIX, https://uchebnik.mos.ru/material/common/S
MHOT'OHOTOYHBIX ilvertest/420294?menuReferrer=catalogue
BBIYUCIICHU M. Tect «2024-EI'D3-22. MHOTOMNPOIIECCOPHBIE
OneHuBaTh CKOPOCTH cuctembl. Bapuant 3»:
nepenadu u 00paboTKu https://uchebnik.mos.ru/material/common/S
uHpopmarmu. ilvertest/420299?menuReferrer=catalogue
AHanuM3upoBaTh U Tect «2024-EI'D3-22. MHOTOMNpPOIIECCOPHBIE
0o0pabarbIBaTh cuctembl. Bapuant 4»:
uHpopmarmo, https://uchebnik.mos.ru/material/common/S
MPE/ICTABICHHYIO B ilvertest/420300?menuReferrer=catalogue
TaOJIMYHOM BHJIE, Tect «2024-EI'D3-22. MHOTONpPOIIECCOPHBIE
CpeacTBaMH OPHUCHBIX cucreMsl. BapuaHnt S»:
pOrpaMMm. https://uchebnik.mos.ru/material/common/S
AHanu3upoBaTh TaHHBIC C ilvertest/420304?menuReferrer=catalogue
ITOMOIIBIO0 BCTPOEHHBIX
¢byHKIMi (B TOM yuCIie
CYMM) B mporiecce
pelieHns yueOHbIX U
IIPaKTUYECKHX 3a7a4
IoypouyHoe miianupoBanue
3ansTue PexomeHnaanmuu no opraHu3anmu AesiTeIbHOCTH 00y4aroIuXcst

17. O6paboTka
YUCIIOBOM
uH(popmaIuu B
AIIEKTPOHHBIX

[ToBTOpEHNE TEOPETUIECKOTO MaTepHana;
- sdelika, afpec sYeUKH, TUarma3oH s4eek;
- ucnonp3oBanue pyakuuit MAKC(), MUH(), CP3HAY();

- neiaasa 94acTb 4ucia.
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TabInnax
(3amanue Ne 9
EI'D)

BrinosiHeHnE NpakTHYECKUX 3a/1aHHI:
- aHanu3 WHPOPMALMOHHBIX MOJeNell 0OBEKTOB, CUCTEM M IPOLIECCOB B
3JIEKTPOHHBIX TAOJIUIIAX;
- peuIicHuc IMPAKTUKO-OPUCHTHPOBAHHBIX
JIEKTPOHHBIX TAOJIMLI;
- HaxOoXJeHHE MaKCMMaJbHOT'0, MUHUMAIILHOTO, Cpe/iHee apu(hMeTHIECKOro
3HAYCHMS.

3aJ1a4 C HCIIOJIb30BAHUECM

JJ1st opranm3zanuu caMoCTOSITeIbHOM esITeJIbHOCTH 00y4aloIIUX sl
P€KOMEHI0BAHO BOCHIOJIb30BATHCHA CJICAYIOIIUMMU III/Iq)pOBbIMI/I pecypcamu
MDIII:

Buneo «Paz6op 3amanus Ne 9 EI'Ox»:

https://uchebnik.mos.ru/material _view/atomic_objects/11418310?menuReferrer=c
atalogue

Buneoypok «91eKTpOHHBIE TaOIULIBI»:
https://uchebnik.mos.ru/material_view/atomic_objects/9232028?menuReferrer=cat
alogue

Marepuan «neKTpOHHBIE TaOTUIIBIY:
https://uchebnik.mos.ru/material/common/Silvertest/14951?menuReferrer=catalog
ue

Matepuan «7IeKTpOHHbIE TaOIULIBI»:
https://uchebnik.mos.ru/material/common/Silvertest/14951?menuReferrer=catalog
ue

18.
Bcerpoennbie
byHKINH B
AIIEKTPOHHBIX
TabymIax
(3amanue Ne 9
EI'D)

IToBTOpEHUE TEOPETUYECKOIO MaTepHaa:
- OpraHM3auus MOUCKa, COPTUPOBKH HJIEMEHTOB JIEKTPOHHOM TaOIUIIbI;
- BCTPOCHHBbIE (PYHKIIUU B 3JIEKTPOHHBIX TaOJIMIIAX.
BrinonHeHne NpakTHYECKUX 3alaHui:
- pelieHue  MPaKTHUKO-OPUEHTHUPOBAHHBIX
AIIEKTPOHHBIX TaOJIHII;
- HAaxOXJEHUE  Pa3HOCTU  MEXAY  MAaKCHUMaJbHBIM
3HaYEHHUEM U CPETHUM apU(PMETHUYECKUM 3HAUCHUEM.

3a1a4 C HCITIOJIB30BAHUEM

(MUHUMAJILHBIM)

Hcnonb30BaHre BCTPOSHHBIX (DYHKIIHHA STIEKTPOHHBIX (TMHAMHYECKUX ) TaOIHII.
OOpatuth BHUMaHHE OOYYArOIIUXCS Ha 3amuch OTBeTa. B oTBeTe HEOOXOIUMO
3amucaTh LENYI0 YacTh, @ HE OKPYIJIUTh MMOJTYyYEHHOE 3HAYEHUE.

151 opraHM3anum caMoCTOSATeIbHOM JeTeJIbHOCTH 00y4alomMXcst
PEKOMEHI0BAHO BOCIOJIb30BATHCS CJIeAYIONUMH HUPPOBBIMH pecypcamMmu
MDIII:

Buneoypok «O6paboTka nHpOpMaluy B AIEKTPOHHBIX TaOIULIAX»:
https://uchebnik.mos.ru/material_view/atomic_objects/7533116?menuReferrer=cat
alogue

[Tpunoxenne «O6pabOTKa YNCTOBOW HHPOPMAIIUU B DIIEKTPOHHBIX TAOIHIIAX):
https://uchebnik.mos.ru/material/app/216390?menuReferrer=catalogue

19.
Hcnonmaurens
PobGort-
COOPIIHUK.
OnTUMaIbHBIH

[ToBTOpEHNE TEOPETHYECKOTO MaTepHaia:
- OpraHM3auus MOUCKa, COPTUPOBKH HJIEMEHTOB JIEKTPOHHOM TaOIHIIbI;
- BCTpOeHHbIe (YHKIMH B eKTpoHHBIX Tabmmuax ECJIN(), OCTAT(),
MAKC(), MUH().

BelnonHeHne NpakTU4EeCKUX 3aaHHAMN:
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MapupyT - aHajgu3 TaOJMYHON WH(POPMAIMK C TIOMOIIBIO BCTPOEHHBIX (DYHKITHI
(3amanue Ne 18 AJIEKTPOHHBIX TAOJIHIL;
EI'D) - CO3JaHue€ ONTUMAJIbHOW MOJIENN JJIsl PEIICHUs 3a/1a4.
JJ1st opranm3zanuu caMoCTOSITeIbHOM JesITeJIbHOCTH 00y4aoIUX sl
PEKOMEHI0BAHO BOCHOJIb30BATHCHA CJIAYIOIUMHU HH(POBLIMH pecypcaMu
MDUI:
Buneo «Paz6op 3amanus Ne 18 EI'D»:
https://uchebnik.mos.ru/material_view/atomic_objects/11450227?menuReferrer=c
atalogue
Buneo «O6paboTka yrciioBoi HHGOpPMAIIUK B 3JICKTPOHHBIX TaOIUIIAX):
https://uchebnik.mos.ru/material_view/atomic_objects/8957861?menuReferrer=cat
alogue
20. [ToBTOpEHME TEOPETUUECKOTO MaTepHaa;
Hcnonb3oBanue - OpraHu3alus MOMCKa, COPTUPOBKH JIEMEHTOB 3JIEKTPOHHOM TaOIUIIBL;
IEKTPOHHBIX - BCTpoeHHble (QyHKIMH B AeKTpoHHbIX Tabiuuax ECJIN(), OCTAT(),
TabNIuIl IS MAKC(), MUH().
00paboTKH BrimonHeHne mpakTUYeCKX 3aIaHui:
LEJIOYUCIICHHBI - a”anu3 TabMU4HON MH(OPMALMKU C MOMOLIBI0 BCTPOCHHBIX (DPYHKUIUN
X JIAaHHBIX AJIEKTPOHHBIX TAOJIHIL;

(3amanue Ne 18
EI'D)

- CO3aaHHuC OINTUMAaJIbHON MOJCIIN IJIA pCIICHUA 3aaaY.

JluHaMu4ecKkoe MpOorpaMMHUPOBAHUE — CHOCOO pEIIeHMs CIOXKHBIX 3a7ay MyTEM
pa30OueHus ux Ha 0oJiee IPOCThIE MOA3aAaYH.
OO0mme NPpUHIMNBI AUHAMHYECKOT0 POrPaAaMMHUPOBAHMSA:

- NIOHMMAaTh, YTO MBI BBIYUCIISEM;

- HalTHU peKyppEeHTHOE COOTHOUICHNUE;

- 3aJaTh Ha4yaJbHbIC 3HAYCHUS,;

- 3a7aTh B KAKOM IOPSIJIKE BEIYUCISATH 3HAUEHUS;

- NIOHMMATh, I'/Ie UCKAaTh OTBET

21.
MHorormporecc
OpHBbIE,
MHOTOIIOTOYHBI
€ BBIYHCIICHUS
(3amanue Ne 22
EID)

[ToBTOpEHME TEOPETUUECKOTO MaTepHaa;
- sA4elka, agpec SYEHKH, TMara3oH SYeeK;

- OTHOCHTEJbHas, a0COIIOTHAs aJpecalus;
- BCTpOEHHbIE PYHKIMHU B 3JEKTPOHHBIX Tabmuuax CYMM().

BelInonnHeHNE NpakTUYECKUX 3aJaHUM:
aHau3 COBOKYMHOCTH N BBIYMCIMTENIBHBIX MPOLECCOB, KOTOPHIE MOTYT
BBIIIOJIHATBCS  MApaUIE]IbHO WM  IOCIENOBAaTEIbHO € IIOMOLIBIO

3JIEKTPOHHBIX TaOJIHIL;
- OIpelNeJIeHHE MUHUMAIBHOIO BPEMEHHU, Yepe3 KOTOpOE€ 3aBEPLIMTCS
BBIMIOJIHEHUE BCEH COBOKYNHOCTH IPOILIECCOB, IMPH YCIOBHM, YTO BCE
HE3aBHCHUMBIE IPYT OT Ipyra MPOLEcChl MOTYT BBIMIOJIHATHCS ApauIeIbHO;

- HaxOXIACHUC pasHUObl MCKAY MHUHHMAJIBHBIM BPEMCHEM BBIIIOJTHCHUA
IMPOCKTOB;
- HaxXOXICHUC MUHHWMAJIBHOT'O BPEMCHH 3aBCPIUICHUA ITPOLECCa U3 IPOCKTA.

151 opraHM3auuy caMoCTOSTeIbHOM JeTeJIbHOCTH 00y4alommXcst
PEKOMEH/I0BAHO BOCIOJIb30BaTHCA CJIeAYIOIINMHU IM(PPOBBIMH pecypcaMu
MD3II:
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Buneo «Pa3z6op 3amarus Ne 22 EI'D»:

https://uchebnik.mos.ru/material view/atomic objects/11418419?menuReferrer=c

atalogue

Cucrembl cuucienusi. KonmpoBanue u usmMmepenue nH(popMaumuu

Copep:xxanne Oo0pa3oBare/bHbIe IHpPOBbIE TECTOBbIE PECYPChI
3apanni EI'D pe3yabTaThbl P pecyp
3aganme Ne 5 OOBICHATE CBOKMCTBA Tect «KEI'D Ne 5. BrimmonHenue u anaim3
EID 3aIlMCH YHCET B IPOCTHIX anroputmoB. [lopaspsannoe
Hopa3p;{ JTHOE PA3JIMIHBIX CUCTCMAX JABOUYHOC Hp606pa3OBaHI/Ie»:
IoJTyueHHe CUHCIICHUSL. https://uchebnik.mos.ru/material_view/test
JBOMYHO AHanms3npoBaTh specifications/522419?menuReferrer=catalo
e p—— XapaKTEPUCTUKHU gue

n3 JCCATUYHOI'O
quciia

JBOMYHOTO KOJ1a KaKk
croco6a KOJupoBaHuUs
YHUCIIOBOM MH(DOPMAIIHH.
BoinonnsaTe nopa3psaHeie
onepauuid HaJl YUCIaMH,
3alMCaHHbIE B
COOTBETCTBYIOIIECH
CUCTEME CUUCIICHHUS.
BocnpousBoauts
aIrOPUTM MEPEBOJIA
LIEJI0T0 YKCciia U3
JBOMYHOI CHUCTEMBI
CUHCJICHUS B IECATUUHYIO
CUCTEMY CUUCIICHHUS.
[IpencraBnsaTe uncia B
pa3BépHyTOil popme
3aMycy 4ucia.
dopMalIbHOE UCTIOJTHEHUE
aJIropuTM™Ma.

JuckpeTHoe
MIpPECTaBIICHHE
uHpOpMaIU

Tect «KEI'D Ne 5. BrinmoniHenue 1 anaims
MPpOCTHIX anroputmoB. [lopaspsiaHoe
IBOUYHOC HpCOGPaBOBaHI/Ie»I
https://uchebnik.mos.ru/material_view/test
specifications/531569?menuReferrer=catalo
gue

Tect «KEI'D Ne 5. Brinmosinenue 1 agaims
MpoCThIX anroputmoB. [lopaspsanoe
JOCCATUYHOC Hpeo6pa303aHHe»:
https://uchebnik.mos.ru/material _view/test
specifications/522833?menuReferrer=catalo
gue

Tect «KEI'D Ne 5. BrinmosiHenue 1 againms
MPOCTHIX aJITOPUTMOB. HOpB.?»pHI[HOG
JECATUYHOE MPEe0Opa30OBaHUE):
https://uchebnik.mos.ru/material/test_specifi
cation-531617?menuReferrer=catalogue
Tect «KEI'D Ne 5. BrinmonHenue u anainmu3
MIPOCTBHIX AIrOpUTMOB. [lopaspsaHoe
JACCATUYHOC npeo6pa30BaHI/Ie»:
https://uchebnik.mos.ru/material_view/test
specifications/531596?menuReferrer=catalo

que
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3amanue Ne 14
EID
[Hosumonubie
CHCTEMBI
CUHCJICHUS

[IpencraBnsaTe uncia B
pa3BEépHYTOH Popme
3aMMcy Yuca.
BocnpousBoauts
JITOPUTM TepeBoaa
LIETIOT0 YUCJIa U3 CUCTEMBI
CUHCJICHHS C OCHOBAaHUEM
q B IECATUYHYIO CUCTEMY
CUHUCIICHUSI.

CocraBndarth 1 pemarb
ypaBHEHUS Ha OCHOBE
(bopmyIbl pa3BEPHYTOM
3aMucy 4ucia B
MMO3UIMOHHOW CHUCTEME
CUHUCIICHUSI.

BrinonasaTe nepeBoab

Tect «KEI'D Ne 14. ITo3unmoHHbIe
CUCTCMBI CHUCJICHUS. ypaBHeHI/ISI C
JaHHBIMHU B Pa3JIMYHBIX CUCTEMAX
CUHUCIICHUA).
https://uchebnik.mos.ru/material_view/test
specifications/524209?menuReferrer=catalo
gue

Tect «KEI'D Ne 14. ITo3umnuonHbie
CUCTEMBI CUUCIIEHUA. AHAINU3
apu(METHYECKUX BBIPAKEHUH B Pa3HbIX
CUCTCMAX CUUCIICHUA)).
https://uchebnik.mos.ru/material_view/test
specifications/524060?menuReferrer=catalo
gue

Tect «KEI'D Ne 14. ITo3unuoHHbIE
cucTeMbl cuuciieHus. HemssectHole udps

qucell B pa3InYHbIX
MTO3ULMOHHBIX CHCTEMAX
CUHUCIICHUS.
OcymiecTBiATh
apudmeruyeckue
olepalyy B IO3ULMOHHBIX
CUCTEMAaX CUHCJIEHHUS.
BesBiiATh o61ee u
pa3nuuus B
apu(pMETHUECKUX
oTeparusaxX Haj YUCIaMHU.
IlepeBoauTh 3a1aHHOE
HaTypaJIbHOE YHCJIO U3
JBOMYHOM 3aI1CH B
JECSITUUHYIO, IPUMEHSTh
IIOpa3psiIHbIE ONEPALIUN K
JIBOUYHOM 3aITMCH YUCIIA.
Pemars ypaBHeHus 1
CUCTEMBI YPaBHEHUH Ha
OCHOBE (hOpMYJIbI
pa3BEPHYTOM 3amucCH
4KCIla B IO3ULIMOHHOM
CUCTEME CUHMCIICHUS

B 3aITUCH YHCE apu(HPMETHICCKOTO
BBIPAKCHHSD):
https://uchebnik.mos.ru/material_view/test
specifications/524553?menuReferrer=catalo
gue

Tect «KEI'™D Ne 14. ITo3unuoHHbIE
cucteMbl cuncienus. HemsectHsie mudpsi
B 3alIlMCHU YHCCII apI/I(bMCTI/I‘ICCKOF (0)
BBIPKECHUD):
https://uchebnik.mos.ru/material_view/test
specifications/523065?menuReferrer=catalo
gue

Tect «KEI'D Ne 14. ITo3unuoHHbIE
CUCTCMBI CHUCJICHUS. YPaBHeHI/ISI C
JAaHHBIMHU B PA3JIMYHBIX CUCTEMAX
CUHCIICHUA)).
https://uchebnik.mos.ru/material_view/test
specifications/523026?menuReferrer=catalo

que
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3amanue Ne 4
EID
Konuposanue,
JIEKOIMPOBAHUE
nHbOpMaUu

[TpuBoANTE IPUMEPHI
PaBHOMEPHBIX,
HEpPaBHOMEPHBIX KOJOB.
BrinonnasaTe kogupoBaHue,
JEKOIUPOBAHUE
COOOIICHHUS IO 33JJaHHBIM
MIpaBUJIAM.

CocTaBATh,
aHAJIN3UPOBATh
UH(POPMAIIHIO,
MIPEACTABICHHYIO B BUJIE
KOJIOB.

Crpouts, n1ocTpanBaTh
PePUKCHBIA KO JIIs
3aJlaHHOTO Habopa
CHUMBOJIOB Y OTPAaHUYEHHH.
[Ipumensars ycnosue ano
JUTSL OLIEHKH KOPPEKTHOCTH
Habopa KOJIOBBIX CIIOB.
Oco3HaHHO BbIOMpATh

3¢ exTUBHBIC CTTOCOOBI
pelieHus 3a1a4.
IIpencraBnsate u
aHAJIU3UPOBATH
rpadUYecKyro MOJIETh ITPH
pelIeHUN MTPaKTUYECKUX
3a1a4

Tect «kKEI'D Ne 4. KonupoBanue,
JEKOIUPOBaHKE UH(DOPMALIUH.
PaBHOMepHHC, HEPaBHOMCPHEBIC KOJBI.
Br160p K0/1a pu HEUCTIOIB3YEMBIX
JAaHHBIX»:
https://uchebnik.mos.ru/material_view/test
specifications/522884?menuReferrer=catalo
gue

Tect «kKEI'D Ne 4. KonupoBanue,
JEKOIUPOBaHKE UH(DOPMALIUH.
PaBHOMepHHC, HEPaBHOMCPHEBIC KOJBI.
Br160p Ko/1a pu HEUCTIOIB3YEMBIX
JAaHHBIX»:
https://uchebnik.mos.ru/material_view/test
specifications/531449?menuReferrer=catalo
gue

Tect «KEI'D Ne 4. Ycnosue ®dano.
[IpedukcHsii, mocThuKCHBII KOJ. BEIOOD
Koga»:
https://uchebnik.mos.ru/material_view/test
specifications/523077?menuReferrer=catalo
gue

Tect «kKEI'D Ne 4. Ycnosue ®dano.
[IpedukcHsbii, mocThUKCHBII KOJ. BB1O6OD
Koga»:
https://uchebnik.mos.ru/material_view/test
specifications/531441?menuReferrer=catalo

que

. Tect «KEI'D Ne 4. Koguposanue,

JEKOAUPOBaHKE UH(OPMALIUH.
PaBHOMEpHBIE, HEPABHOMEPHBIE KOBI.
Br160p kKo/1a pu HEUCTIOIB3YEMBIX
JTAHHBIX ).

https://uchebnik.mos.ru/material _view/test
specifications/533770?menuReferrer=catalo

que

32



https://uchebnik.mos.ru/material_view/test_specifications/522884?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/test_specifications/522884?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/test_specifications/522884?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/test_specifications/531449?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/test_specifications/531449?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/test_specifications/531449?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/test_specifications/523077?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/test_specifications/523077?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/test_specifications/523077?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/test_specifications/531441?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/test_specifications/531441?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/test_specifications/531441?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/test_specifications/533770?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/test_specifications/533770?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/test_specifications/533770?menuReferrer=catalogue

3ananue Ne 7 CB000OIHO OTIEpUPOBATH Tect «KEI'D Ne 7. M3mepenue o0bEMa
EI'D €IMHUIIAMU U3MEPEHUS NaMATH KOMIIBIOTEPA U1 XpaHEHUS
Enuaunpr nHpopmanmm. rpadgudeckoit HHMOPMAITIN:
U3MEpEeHUs OOBSACHATD MPUHIHIT https://uchebnik.mos.ru/material_view/test
UH(OPMAIIHH. [epeBO/Ia CAUHUIL specifications/525278?menuReferrer=catalo
N3mepenue U3MepeHus nHpopMauu gue
o0béma mamsTu | (Out, OaiiT, KUIOOANT, Tect «KEI'D Ne 7. M3amepenue o0bEMa
KOMIIbIOTEpA MerabauT, ruradainr). MaMATH KOMIIBIOTEPA U1 XpaHEHUS
JUTSL XpaHEHUs OOBACHATH OCHOBHBIE rpaduyeckoit uHGopmMam»:
rpadu4ecKoi, TIPUHIIHAITBI KOAUPOBAHUS https://uchebnik.mos.ru/material_view/test
3BYKOBOI uHbOpMAaIHY Pa3InIHON specifications/531629?menuReferrer=catalo
uH(pOpMaIUU IIPUPOJIBL. gue
OueHuBaTh Tect «KonupoBanue rpadguieckoit
MH(POPMAIIMOHHBIN 00BEM UHPOPMAIN»:
rpaduyeckoit https://uchebnik.mos.ru/material_view/test
uHpopmarmu. specifications/245465?menuReferrer=catalo
O1eHnuBaThL que
MH(POPMAIMOHHBIN 00BEM Tect «KEI'D Ne 7. U3mepenne o0bpéma
3BYKOBBIX JJAHHBIX MPU MaMsATH KOMIBIOTEPA I XpaHEHUs
3aJIaHHBIX IapaMeTpax 3BYKOBOM MH(pOpMaLIUN»:
JMCKPETU3ALIHH. https://uchebnik.mos.ru/material_view/test
AHanM3upOBaTh BIHSHUC specifications/525281?menuReferrer=mode
mapameTpoB rator_materials
JMCKPETU3allM1 HA Tect «kKEI'D Ne 7. 3mepenue o0bpéma
KauecTBO U MaMsATH KOMIIBIOTEPA JUIS XpaHEHUs
“H(pOPMAIUOHHBIN 00BEM 3BYKOBOU HH(MOPMAITII:
npu onudpoBKe https://uchebnik.mos.ru/material_view/test
pa3InYHBIX BUIOB specifications/517845?menuReferrer=catalo
uHpOpMaIU gue
3aganmne Ne 8 [IpumensaTs npasuia Tect «KEI'D Ne 8. KoanpoBaHue JaHHBIX,
EI OCHOB KOMOMHATOPUKHU KOMOMHATOPHKA, CUCTEMbI CUMCIICHUSI.
[Tepe6op cnoB JUIS PEILIEHUs 3a1au. [Tomcuét konuuecTBa pa3HbIX
Y CUCTEMBI [IpeobpazoBbiBaTh MIOCJIEJOBATEILHOCTEN»:
CUHCIICHUS CHMBOJIbHYIO https://uchebnik.mos.ru/material_view/test

IIOCIIEJOBATEIHLHOCTh B
u(pPOBYIO 3aMHUCH.
IloncunTeIBaThH
KOJIMYECTBO Pa3HBIX
IMOCIIC0BATEIIFHOCTEH.
IToxcunTEIBaTH

specifications/527361?menuReferrer=catalo
que

Tect «kKEI'D Ne 8. KomnpoBanue qaHHBIX,
KOM6I/IHaT0pI/IKa, CUCTCMBbI CHUCIICHUS.
HOI[C‘-IéT KOJIMYCCTBA Pa3HBIX
OCJIEIOBATEIILHOCTEN !
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KOJIMYECTBO CJIOB C
OTPaHUYECHUSIMHU.
IloncunTeIBaThH
KOJIMYECTBO CJIOB C
OTpaHUYCHUSIMU C
HCIIOJIb30BAHUEM SI3BIKOB
MIPOrpPaMMHUPOBAHUS

https://uchebnik.mos.ru/material_view/test
specifications/522880?menuReferrer=catalo
gue

Tect «KEI'D Ne 8. KogupoBaHue JaHHBIX,
KOM6I/IHaT0pI/IKa. HO,Z[C‘IéT KOJIMYECTBA CJIIOB
C OI‘paHI/I‘-IeHI/IHMI/I»I
https://uchebnik.mos.ru/material_view/test
specifications/527371?menuReferrer=catalo
gue

Tect «KEI'D Ne 8. KogupoBaHue JaHHBIX,
KOM6I/IHaT0pI/IKa. HO,Z[C‘IéT KOJIMYECTBA CJIIOB
C OI‘paHI/I‘-IeHI/IHMI/I»I
https://uchebnik.mos.ru/material_view/test
specifications/523014?menuReferrer=catalo
gue

Tect «KEI'D Ne 8. KogupoBaHue JaHHBIX,
KOM6I/IHaTOpI/IKa, CUCTCMBI CHUCJICHUS.
CrnoBa 1o nopsaxKy»:
https://uchebnik.mos.ru/material/test_specifi
cation-528492?menuReferrer=catalogue

3ananme Ne 11
EI'D

J 2911705050008
U3MEpEeHUS
UH(POPMAIHH.
H3mepenne
UH()OPMaIMOHH
oro o6bémMa
COO00IIIEeHHH

CB000OIHO OTIEpHPOBATH
SIMHUIIAMU U3MEPEHUS
nHopmanum.
OOBSCHATH MPUHIIHIT
nepeBoia eIMHUIL
u3MepeHus nHpopMaluu
(6ut, 6alT, KUIOOAMT,
MerabauT, rurabair).
OuenuBath
MH(OPMALIMOHHBIN 00BEM
cooOLIeHUs IpU
PaBHOMEPHOM
KOJAMPOBAHUHU.
[Ipumensars opmyny
XapTiu npu pereHuu
3aj1a4

Tect «kKEI'D Ne 11. Beruncienne
MH(POPMAIIMOHHOTO 00BEMA COOOIIICHHIT:
https://uchebnik.mos.ru/material_view/test
specifications/523114?menuReferrer=catalo
gue

Tect «KEI'D Ne 11. Beruncienue
MH(OPMALIMOHHOTO 00BEMA COOOIIIEHUTN):
https://uchebnik.mos.ru/material_view/test
specifications/523207?menuReferrer=catalo
gue

Tect «kKEI'D Ne 11. Beruncienue
MH(OPMALIMOHHOTO 00BEMA COOOIIIEHUIN»:
https://uchebnik.mos.ru/material_view/test
specifications/531607?menuReferrer=catalo
gue

«KEI'D Ne 11. Beraucnenue
MH(POPMAIIMOHHOTO 00BEMA COOOIIICHU.
[Taponu ¢ ONOJHUTENBHBIMU
CBCIACHUAMUN.
https://uchebnik.mos.ru/material_view/test
specifications/523117?menuReferrer=catalo
gue

Tect «KEI'D Ne 11. Beruncienue
nH(pOpPMaLIMOHHOTO 00BEMA COOOIIECHHUIA.
HapOJ'II/I C OOINIOJIHUTCIIbHBIMHU
CBCACHUSAMN).
https://uchebnik.mos.ru/material_view/test
specifications/531451?menuReferrer=catalo

gue
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IHoypouyHoe miianupoBanue

3anarue PexomeHaaunu mo OpraHu3anum JAesiTeJIbHOCTH 00y4aro X csl
22. [ToBTOpEHME TEOPETUUECKOTO MaTepHalia;
[Topaspsaanoe - YETHBIEC M HEYETHBIE YUCIIA;
JIBOMYHOE - paspsabl 4UCIIa;
TpeoOpa3oBaHu - TIPEACTaBJICHUE YUCEI B MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS.
e. Tlopaspsianoe BrimonHeHne nmpakTH4ecKux padoT:
JCCATHUHOE - MOpa3psIHOE JBOMYHOE PeoOpa3oBaHuE;
npeoGpazoBan - MOpa3psIHOE JeCSITUUHOE peoOpa3oBaHue.

e (3amanue Ne 5
EI'D)

3amanue

Ha Bxox anroputMa nogaércsi HaTypajibHOE YuCiI0 N. AJITOPUTM CTPOUT IO HEMY
HoBoe yncio R cienyronmm obpazom.

1. CtpouTtcs nBonynas 3anuch yucia N.

2. Jlanee 3ta 3anuch 00pabaTbIBaeTCs MO CIACAYIOIIEMY IPABUITY:

a) eciii cymma nup B JBOMYHOH 3aIMCH YMCIIA YETHAS, TO K 9TOW 3alllCH CIpaBa
nonucsiBaetcs 0, a 3aTeM JBa JI€BBIX pa3psa 3ameHsaorcs Ha 10;

0) eciiu cymma 1up B IBOMYHOM 3aIMCH YUCIIa HEYETHAS, TO K 9TOM 3aMKCH CIIpaBa
JonuckiBaeTcs 1, a 3aTeM JBa JeBbIX pa3psia 3aMeHstorces Ha 11.

[Tony4yennast TakuM 00pa3oM 3aIHCh SIBJISIETCS IBOMYHON 3aMACHI0 HCKOMOT'O YHCIIa
R.

Hanpumep, nist ucxoanoro yncina 610 = 1102 pesynsratom sBisiercst uncio 10002 =
810, a st ucxoaHoro yucia 419 = 1002 pesynbratom siBisiercst uuciio 1101, = 1340.
VYkaxure MUHUMaNbHOE yuciio N, mocie o0paboTKH KOTOPOTO ¢ IOMOIIBIO 3TOTO
anroputMa noisydyaercs yucio R, 6onbiiee 40. B oTBeTe 3anmumuTe 3TO YUCIO B
JIECATUYHOMN CUCTEME CUNCIIEHUS.

Bo3moxkHOe pemieHHs C TOMOIIBIO  si3bIKa mporpammupoBaHus — Python
OprannzoBath niepedbop BxoaHbix 3HauyeHud N. BHyTpu 1mukia cuurath 3HaYCHUE
R. Ilpu nepBom, HaiieHHOM 3HaueHue, OonbieM 40, BEIBECTH Ha DKPaH UCXOTHOE
3HAYECHHE N U 3aBEPIIUTH IIUKIL.

for x in range(1, 100):
n = bin(x)[2:]
if n.count('l’) % 2 ==0:
r="10"+ str(n + '0")[2:]
else:
r="11"+str(n + '1)[2:]
if int(r, 2) > 40:
print(x)
break

OO0paraeM BHUMaHUE, YTO BO BCEX TUIOBBIX 3a1aHusX HoMep Ne 5 EI'D, B KOTOpBIX
CTPOUTCS IBOMYHAS 3aMIUCh JECATUYHOTO YMCia, s 00JerYeHus peleHus 3aaad
MBI PEKOMEHJYEM HCIOJb30BaTh BCTPOEHHBbIE (DYHKIMU U METONbl 00pabOTKH
CTpOK:

metoz int(X, base) mpuBOAUT CTPOKY X K AECATHUHOMY YHUCITY U3 3alUCH B CHCTEME
CUHCIIEHUS C OCHOBaHHUE base;
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¢dbynaknus bin() mpeoOpasyeT 1enoe Yucio B ABOMYHYIO CTPOKY ¢ mpedukcom Ob,
MO03TOMY HEOOXOIMMO UCIOIB30BaTh Cpe3 s[2:], 4TOOBI N30aBUTHCS OT HEHY>KHOTO
npedukca;

metox a.count(b) cunTaeT KOJTMUECTBO BXOXKIECHHH MOJICTPOKH b B CTPOKY a. MBI
HCIIOJIB3YEM €ro I MO/ICYETa KOJIMYECTBA UHUI] B IBOMYHOM 3amucu uncia N.
Ortser: 16.

JIJ1s1 OpraHu3annu caMoCTOSITEIbHOM 1eITeJIbHOCTH 00y4ar0IIUXCS
PEKOMEHIOBAHO BOCIO/Ib30BATHCS CJIeAYIONMUMH HUPPOBLIMHU pecypcamMmu
MDOII:

Buneo «Pa3z6op 3amanus Ne 5 EI'DOx»:
https://uchebnik.mos.ru/material_view/atomic_objects/11384609?menuReferrer=c

atalogue

23. [ToBTOpEHME TEOPETUUECKOTO MaTepHaa;
[To3unmonHbIE - pasBépHytas popma 3anucu 4ucia;
CUCTEMBI - aNTOPHUTM IMEPEeBOJa IEJI0r0 YHCIIa U3 CUCTEMBI CUUCIICHHS ¢ OCHOBAaHUEM (]
CUMCIICHHS. B JICCITUYHYIO CUCTEMY CUUCIICHHUS,
YPaBHeHI/ISI c - apI/I(l)MeTI/ILIeCKI/IC orcpanuru B HOBI/IHI/IOHHBIX CHUCTEMAX CUHUCJICHUA,
AHHBIMH B - TIOpa3psIHBIE OTepaIuy K ABOMYHON 3aITUCH YUCIIA;
pABIHUHBIX - JICJIMTEIU YHUCIIa. §
CHCTEMAX BrlmotHeHUE MPAKTHYECKUX 3a/1aHU:
- COCTaBJIATbH U PELIaTh ypaBHEHUS Ha OCHOBE (POPMYJIbl pa3BEPHYTOM 3anucu
CHHCIICHIA YKCJIa B MIO3UITMOHHON CUCTEME CUMCIICHHS.
(3amanue Ne 14
EI'9) JIJ1sl opraHu3aluy caMoOCTOSITEIbHOM 1eITeJIbHOCTH 00y4aommXcst
PEKOMEHI0BAHO BOCIOJIB30BATHCS CAeTYHIMMHU HH(POBLIMU pecypcaMu
MDI:
Buneo «Pa30op 3ananus Ne 14 EI'Ow»:
https://uchebnik.mos.ru/material_view/atomic_objects/12289727?menuReferrer=c
atalogue
Martepuan «CrucTeMbl CHUCICHUS»:
https://uchebnik.mos.ru/material/common/Silvertest/14309?menuReferrer=catalog
ue
24. [ToBTOpPEHNE TEOPETUIESCKOTO MaTepHaa;
[To3ULIMOHHBIE - pa3BépHytas popma 3anucu 4ucia;
CHUCTEMBI - QITOPHTM IEPEeBO/Ia IEJI0r0 YHCIIa U3 CUCTEMBI CUUCIICHHS ¢ OCHOBAHHUEM (]
CUMCITCHMSL. B JICCITUYHYIO CUCTEMY CUUCIICHHUS,
AHanus - apI/I(i)MeTI/I‘IeCKI/Ie OI€panyvu B IIO3UIUOHHBIX CUCTEMAaX CUHUCIICHUSA,
apubMeTHYeCK - MOpa3psIHbIE OTEpAIH K TBOMYHOM 3aM¥CcH YHCIa;
HX BHIPAXEHE - JICJMTEIN YHuCIIa. }
B OHOH BrinonHenue npakTHYeCKUX 3aJaHHIA:
- aHaJIM3UpPOBATH ApU(PMETUYECKOE BBIPAKEHUE.
cucreMe
chCJEeHm ¢ 3ananue nemoHcTpannonHoro Bapuanta EI'J 2023 rona
OAHOH OnepaHmﬂ apI/I(l)MeTI/I'-IeCKOFO BBIPpAXKCHUSA 3allUCaHbl B CUCTEME CUUCICHHUA C
MEPEMEHHON, C | ochopanmem 15.
JBYMSI 123x515 + 1x23315
NEPEMCHHBIMM | B 3amucu yKces epeMeHHoN X 0003HaueHa Heu3BecTHast nudpa u3 andasuta 15-
(3amanue Ne 14 | puunoii cicremsl curciienust. OnpesennTe HauMeHbIIIee 3HaYEHUE X, TIPU KOTOPOM
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EID)

3HAYCHHUE JAHHOTO apU(PMETHICCKOTO BBIpAKECHUS KpaTHO 14,

I[JISI HaﬁHGHHOFO 3HAYCHUA X BBIYHUCIUTEC YaCTHOC OT MACJIICHUA 3HAUYCHUA
apu(METHUECKOTO BBIPAKEHUS Ha 14 W yKaXHTe €ro B OTBETEC B JECATHYHON
cucteme cuuciieHus. OCHOBaHHME CUCTEMBI CUMCIICHHS B OTBETEC YKa3blBaTh HE

HYKHO.
3anmmeM 00a ciaraeMbiX B pa3BepHyTOW (popMme 3ammcu 4uciia ¢ OcCHOBaHHEM 15.

123515+ 1x23315 =

=(1-15*+2-15%+3-15%2+x - 151 +5-15% +
+(1-15%+x-15%+2-152+3 - 151 +3-15% =

= (101 250 + 6750 + 1125 + 45 + 8) + (3375 + 15) - x =109 178 + 3390 - X,
Beipaskenne (109 178 + 3390 - x) nenurcs Ha 14,

Torja octatok ot aenenus 109 178 na 14 paen 6, a ocrarok ot nenenus 3390 Ha
14 paBen 2. Haiiném HaumeHbliiee X, IpU KOTOPOM BbIpakeHue 6 + 2 + X KpaTHO
14. TTommygaem 6 + 2 - X = 14, X = 4. [loacTaBUB X B BRIPAKEHUE ITOTYIaCM,

109 178 +3390 - 4 =122 738.

Jlist otBeTa HyxHO moaenuth 122 738 na 14, nomyqaum 8767.

Ortger: 8767

25.
ITo3utmoHHbIe
CHCTEMBI
CUHCJICHHUS.
IIpsmoe
CIIOKEHUE
(3amanue Ne 14
EI'D)

[loBTOpEHNE TEOPETUUECKOTO MaTepHaa;
- pa3BépHytas popma 3anucu 4ucia;
- aNropuTM IEpEeBOJa LIEJIO0ro YUCIa U3 CUCTEMbI CUUCIIEHUS C OCHOBAaHUEM (]
B JICCITUYHYIO CUCTEMY CUUCIICHHUS,
- apu(MeTHYECKHE ONepaliu B MO3UUOHHBIX CUCTEMAaX CUMCIICHMUS;
- MOpa3psiIHbIE OTEepaIy K TBOMYHOM 3aKCcH YHCIa;
- JICJIMTEIH YHuCIa.
BeinonHenne npakTHYeCKUX 3a/laHui:
- BBIIOJIHATH NPSAMOE CJIOKEHUE B MO3UIIMOHHBIX CUCTEMAX CUUCIICHUSI.

I[.JIH opranu3anuu CAMOCTOATEJILHON ACATCIBHOCTHU Oﬁy‘{alOHII/IXCH
PEKOMEHI0BAHO BOCI0/1b30BATLCH CJASAYIOIUMH HUPPOBLIMH pecypcamMu
MDODII:

Buneo «Paz6op 3amanus Ne 14 EI'D»:

https://uchebnik.mos.ru/material _view/atomic_objects/12289727?menuReferrer=c
atalogue

Cuenapuil ypoka «CUCTEMBI CUUCTICHUS»:
https://uchebnik.mos.ru/material_view/lesson_templates/2159850?menuReferrer=

catalogue

26.
Koauposanue,
JEKOTUPOBaHME
UH(OPMAIHH.
PaBHOMEDHBIE,
HEPABHOMEPHBI
€ Kozs1. Be16op
KOJla Ipu
HEHCIIONIb3YeM
BIX JJAHHBIX
(3amanue Ne 4
EI'D)

[ToBTOpEHHE TEOPETHUECKOTO MaTepHaa;
- KOAUPOBaHHE, TEKOJAUPOBAHHUE;
- TMCKPETHOCTb;
- andaBUTHBIA MOJXO0] K U3MEPEHUIO KOJTHYECTBa MHPOPMAIIUH.
BrinonHeHue npakTUYECKUX 3a1aHUMN:
- OJIHO3HAYHOE JIEKOIUPOBaHNE WH(HOPMAIINH;
- KOAMpPOBaHME U JI€KOAMPOBAHUE KOJOB TMPH M3BECTHBIX IpaBUIAX
KOAMPOBaHUA (110 33JaHHOMN KO/I0BOM Tabnu1e);
- HAXOXJEHUE KpaT4yalIiiero BO3MOXXHOTO KOJOBOTO CJOBa (CYMMBI JJTUH
KOJIOBBIX CJIOB) TIO 33/IaHHOMY YCJIOBHIO.
3aganue
JIist KogupoBaHUSI HEKOTOPOH MOCiIeIoBaTeIbHOCTH, cocTosimiei 3 Oyks K, JI, M,
H, I1, P, pemnnu ucnosib30BaTh HEPABHOMEPHBIN TBOUYHBINA KO/,

37



https://uchebnik.mos.ru/material_view/atomic_objects/12289727?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/12289727?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2159850?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2159850?menuReferrer=catalogue
https://4ege.ru/informatika/65775-demoversija-ege-2023-po-informatike.html

ynosnetBopsitomuid yenosuto Pano. s 6yks K, JI, M, H ucnons3oBanu
cooTBeTcTBeHHO KoqoBbIe cioBa 000, 001, 010, 11. /Ing aByx ocTaBIIMXCS OYyKB —
IT u P — nuHbBI KOJIOBBIX CJIOB HEM3BECTHBI. Y KQXKUTE KpaTyaillliee BO3MOKHOE
KOJIOBO€ CJIOBO /Jisi OyKBHI I1, mpu KoTOpOM K01 OYJET yIOBIETBOPSThH YCIOBUIO
®ano. Ecnu Takux KOJ0B HECKOJIBKO, YKOKHUTE KOJI C HAMMEHBIIIUM YUCIIOBBIM
3HAYCHHCM.

1. TToctpoum aepeBo st 2. OOpatuM BHUMaHUE, 4TO JJIS

HMEIOIINUXCS KOJIOB: N00aBJICHHMSI IBYX KOJIOB
MOKHO HCIOJIL30BATh TOILKO
BETBJICHHUE OT UMEIOIIUXCS
Y3JI0B:
[1]] > 10u [01] > 011
[Tockonbky kox I1 nomxen
0o (1001 (NGO (M) OBITh MUHHMAJIbHBIM —
MOJIYYUTCS TAKOE JIEPEBO:

000 (001 (IGT0 (MO (B)

Ortser: 10.

3ananue nemoHcTpannonHoro Bapuanta EI' 2023 rona

ITo xanamy cBsI3U TIEPEIAOTCSI COOOIICHHMS, COACPIKaIUe TOIBKO OYKBBI M3 Ha0Opa:
A, 3, K, H, Y. /Ing nepenaun UCNOIb3YETCS TBOUYHBIN KO, YIOBIETBOPSIONINI
npsiMoMy ycioBuio PaHO, COMNIACHO KOTOPOMY HHUKAaKO€ KOJIOBOE CIIOBO HE
SBIISIETCA HAyaJOM JpPYroro KOJOBOIO CJOBa. OTO YCIOBHE OOeCHeynBaeT
BO3MOXXHOCTh ~ OJIHO3HAQUHON paclIM(pOBKH 3aKOJUPOBAHHBIX  COOOIIEHUH.
Konossle cioBa mis HekoTopelx OykB u3BecTHbl: H — 1111, 3 — 110. J{ns Tpéx
ocraBmuxcst 6ykB A, K u U konosble cioBa HeusBecTHbl. Kakoe KOIMUECTBO
JIBOMYHBIX 3HAKOB MoTpeOyercs ans koaupoBaHus cioBa KA3AUKA, eciu
U3BECTHO, YTO OHO 3aKOAMPOBAHO MHUHUMAJIBHO BO3MOMKHBIM KOJUYECTBOM
JBOMYHBIX 3HAKOB?

1. Tloctpoum nepeBo s 2. TlockonbKy OykBa A
UMEIOIINXCS KOOB: BCTpEYAETCs JaIle BCero,
nonpoOyem naTh eit kox 0.
Tax xak OykBa K BcTpeuaetcs
B JIBa pa3a yaiue, yem Y —
npucBouM e ko 10 u
JOCTPOUM JEPEBO.
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"Gu @

Jnuna xona cioBa KA3BAUKA Gyner
2+1+3+1+4+2+1=14

[IpoBepum npyrue BapuaHTHhI:
* eciu kon A =0, Ho cnenaem Beriienue B [10], monyuns koxer K = 100 u
U=101. Anuna Koxaa cioBa OyJeT paBHA
3+1+3+1+3+3+1=15
* ecnu cuenaem BerBienue B [0], mpucBoum 6ykBa A xox 00,
oykse K—01, al — 10, ninuna Oyner:
2+2+3+2+2+2+2=15

Ortser: 14

27. YcnoBue
®aHo.
[TpedukcHbIi,
MOCT(HUKCHBIN
KO/ (3a7aHue
Ne 4 ETD)

[ToBTOpEHUE TEOPETUYECKOIO MaTepUaa:
- «apsmoey, «o0patHoe» yciioBue PaHo;
- npedUKCHbIN, TOCTYUKCHBIN KOJI.
BrlnosHeHnE NPaKTUYECKUX 3aJaHUN:
- IOCTPOEHHE U JI0CTpauBaHUE NMPEPUKCHBIX KOAOB I 3alaHHOro Habopa
CHUMBOJIOB ¥ OTPaHUYECHHI;
- npuMeHeHHe ycioBus PaHo i OLIEHKU KOPPEKTHOCTH Habopa KOJIOBBIX
CIIOB.

I[.JIH opranu3anuu CAMOCTOATEJILHON ACATCIBHOCTH Oﬁy‘lalOIIll/[XCH
PEKOMEHI0BAHO BOCIO0/Ib30BATHCSH CJIEAYIOUIUMH HU(PPOBLIMHU pecypcaMu
MDOII:

Buneo «Pa3z0op 3amanus Ne 4 EI'O»:

https://uchebnik.mos.ru/material _view/atomic_objects/11373672?menuReferrer=c
atalogue

Buneo «JlexonupoBanue nHpopmanuu. Y ciosue OaHo:
https://uchebnik.mos.ru/material_view/atomic_objects/1161150?menuReferrer=cat

alogue

28. U3mepenue
00BEMa mamsTH
KOMITbIOTEpa
JUTSL XpaHEHUs
rpaduueckoit
uHpOpMaIUU
(3amanue Ne 7
EI'D)

[ToBTOpEHME TEOPETUUECKOTO MaTepHaa;
- pacTpoBoe U300paXxkeHue, pa3pelieHne, ryornHa 11BeTa, IBETOBas NaJIUTPa;
- 00BéM rpaduueckoro daiina.
BrinonHeHnne npakTUUECKUX 3aJaHui:
- ompeneneHne MHGOPMAIMOHHOTO 00bEMa TpaduyecKuX HJaHHBIX MpPH
3aJaHHBIX MapaMETpax JUCKPETU3AlUH.

3aganue
Jlis XpaHeHus: MPOU3BOJILHOTO PacTpOBOro M300paxkeHus pasmepom 128 - 320
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nukcenei orBeaeHo 20 Koait mamsaru 6e3 yuéra pazmepa 3arojioBka (aitma. s
KOJMPOBAHUS [[BETA KAXKIOTO MTUKCENS UCTIONB3YETCs OIMHAKOBOE KOJIMYECTBO OUT,
KOJIbI IIMKCEJICH 3aMnChIBAlOTCS B (DAl oMH 3a Apyrum 0e3 mpoMexxyTkoB. Kakoe
MaKCUMAJIBHOE€ KOJINYECCTBO IIBETOB MOXHO HUCIIOJIB30BAaTh B I/1306pa)KeHI/II/I?

2 - 213 gur

— =4 (6ur) Ha 1 nukcesp, 2% = 16 1BeTOB.
27 . 25.10

Ortser: 16.

3ananue femoHcTpanonHoro Bapuanta EI'3 2024 rona

[Tpubop aBTOMaTHYeCcKOW (hUKCAlMKM HAPYIIEHUN MPABUI JOPOKHOTO JBUKCHUS
nenaet uBetHele Gpororpaduun 1024 x 768 mukceneid, ucrnonb3ys manutpy u3 4096
uetoB. Jlyisi mepegayd CHUMKHU TPYIIHUPYIOTCA B MakeTbl Mo 256 IITYK.
Omnpexnenure pa3mMep oAHOTO makera Gpororpaduii B MOaiT.

Jis kogupoBaHus [BETa MaIUTPHI OTpedyeTcs 12 OUT Ha OAMH MUKCEb.

1024 - 768 - 12 =9 437 184 (bur) = 1,125 (M6aiiT) — nuHpOpMaMOHHBIH 00BEM
onHOM (oTorpadum.

B onnom makete 256 ¢oto, mostomy 256 - 1,125 = 288 (M0aiiT) pazmMep ogHOTO
nakera gororpaduil.

Ortger: 288.

JIJ1s1 OpraHu3anMu CaMOCTOAITE/IbHOM 1eITeJIbHOCTH 00y4AK0IIUXCS
PEKOMEHI0BAHO BOCIO0/1b30BATHCH CJISAYIOIUMH HU(PPOBLIMHI pecypcamMu
MDII:

Buneo «Pa3z0op 3amanus Ne 7 EI'O»:

https://uchebnik.mos.ru/material _view/atomic_objects/11418298?menuReferrer=c
atalogue

Buneoypok «IIpeacraBnenune rpadguyeckoit ”HGOpMaLTUN»:
https://uchebnik.mos.ru/material_view/atomic_objects/9125009?menuReferrer=cat

alogue

29. U3mepenne
00bEMa mamsITH
KOMIIbIOTEpa
JUTSL XpAHCHUS
3BYKOBOM
uHpopMalun
(3amanue Ne 7
EI'D)

[ToBTOpEHME TEOPETUUECKOTO MaTepHana;
- 3BYK, OLM(POBKA 3BYKa, TUCKPETU3AIIHS, YACTOTA TUCKPETU3AIMH, TJTyOHHA
KOAMPOBAHUS (Pa3psSAHOCTh KOAUPOBAHHUS).
BrinosiHeHME TPaKTUYECKUX 3a1aHHIA:
- ompeneneHne HHPOPMAIMOHHOTO 00BEMA 3BYKOBBIX JAaHHBIX TIPU 3a1aHHBIX
napameTpax JUCKpPETU3aliu.
Penrenue 3amau:
- Ha ompejelieHue BpeMEeHH Mepeadn 3BYKOBBIX (haityios;
- Ha ompejeNieHne 00bEMa 3BYKOBBIX (DailsioB.

3ananue neMoHcTpannonHoro Bapuanra EI'3 2023 roga

My3bIKanbHBIN (hparMeHT ObLT 3amucaH B popmaTte MOHO, OlM(POBAH U COXpaHEH
B BUjIe (aiina 6e3 UCIoNb30BaHUs CKATHsI TaHHBIX. Pa3smep momydenHoro daitna —
28 MoOaiT. 3areM TOT XK€ MY3BIKAIbHBIM ()parMeHT ObLI 3amiCcaH MOBTOPHO B
dopMmate crepeo (IByXKaHAIBHAS 3aIKMCh) M OIU(PPOBaAH C pa3pemieHnueM B 3,5 pasza
BBIIIE U YACTOTOW AUCKPETU3AIMHU B 2 pa3a MEHbIIE, YeM B MepBbIi pa3. CxaTue
JAHHBIX HE TMPOU3BOJUIOCH. YKAXKHUTE pa3Mep TMOJYyYeHHOTO MPU IMOBTOPHON
3amucu (aiima B MOaiiT. B oTBeTe 3amummTe TOJIBKO IENO€ YHUCIO, SIUHUILY
U3MEPEHHUS MUCAaTh HE HYXKHO.
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[TosicauTh (popmaT 3amucu 3ByKOBOTO (paitiia MOHO, CTEPEO, KBAIPO.

Pasmep My3bikanbHOTO (haiiaa mocjiae MOBTOPHOM 3ammcu 28:2:35 (MGalT) =
2

98 (M6aitr).
O6paTI/ITI) BHHUMAHHUC 06yqa}01unxc;1 Ha 3amnuch otBeTa. OTBET 3aMUCHIBAETCS 663
CIANHUI I/I3MepeHI/ISI

30.
KonupoBanue
JIAaHHBIX,
KOMOMHATOPHK
a, CUCTEMBI
CUHCJICHHUSL.
ITopcuér
KOJINYECTBA
pa3HBIX
MOCIEI0BATENb
HOCTEH
(3amanue Ne 8
EI'D)

[ToBTOpEHHE TEOPETHUECKOTO MaTepHaIa;
- andaBUTHBIN MOIX0/ K U3MEPECHHUIO KOJIMYECTBA HH(OPMAIINH;
- TPEeJCTaBJICHUE YHCEJI B MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS.
Penrenue 3agau:
- Ha ONpe/eNICHHUE MOPsAKAa CUMBOJIOB B 33/IaHHOU MOCJIEIOBATEIbHOCTH;
- TOACYET KOJIMYECTBA Pa3HBIX MOCIIEIOBATEIIbHOCTEH.

3ananue neMmoHcTpannoHnoro sapuanra EI'9 2023 roaa

Onpenenure KOJMMYECTBO MMATU3HAYHBIX YHCEN, 3alMCAHHBIX B BOCHMEPHUYHOMN
CHUCTEME CUHMCIICHHS, B 3aIIUCH KOTOPBIX TOJIbKO OjHA Itudpa 6, IPH 3TOM HUKaKas
HeuéTHas 1udpa He CTOUT PsIoM ¢ nudpoii 6.

B BoceMepuuHOIi cucteme cumnciienus Becero Bocemb mudp: 0, 1, 2, 3,4, 5,6, 7.
3anuiieM perieHue 3a/1a4u B BUJIC TAOJIHIIBI:

Bo3MmoxHEBIE KOMOUHALIN Bcero umcen
0,123 1]0123/45,6 (01,23, a7 77—
6 0,2,4 4567 7 4567 1-3-7-7-7=1029
0,1,2,3,4,56, |0,1,23, V.
2,4 6 0,2,4 7 4567 2:-1-3-7-7=2%
0,123, a1 a7
1,2,3,4,56,7 | 0,2, 4 6 0,2,4 4567 6-3-1-3-7=378
0,1,2,
1,2,3,4,56,7 | 3,4,5, 0,2,4 6 0,2,4 6-7-3-1-3=378
6,7
0,1,2,
1,2,3,4,56,7 | 345 |%L23 1454 6 6:7-7-3-1=882
6.7 4,5,6,7
Otser: 1029 + 294 + 378 + 378 + 882 = 2961

31. Ilepebop
CJIOB
CHUCTEMBI
CUHUCIICHHUS.
Ioncuér
KOJIMYECTBa
CIIOB C
OrpaHHYCHUSAM
u (3amanue Ne 8
EID)

IToBTOpEHME TEOPETUUECKOTO MAaTEpUaa;
- andaBUTHBIN MOIX0] K U3MEPEHUIO KOTUYECTBA HHPOPMAIINY;
- MPEICTaBJICHUE YUCEN B TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS.
Pemenue 3agau:
- TMOJCYET KOJMYECTBA CJIOB C OTPAHUYCHUSIMHU.

JLJ1s1 OpraHu3anmu CaMoCTOATE/IbHOM 1eTeJIbHOCTH 00y4arOLIUXCs
PEKOMEH/10BAHO BOCIO0JIb30BATHCS CIeAYIOIMMMHU HH(POBLIMH pecypcaMu
MDI:

Buneo «Pa30op 3aganust Ne 8 ET'DO»:
https://uchebnik.mos.ru/material/atomic_object/11480363?menuReferrer=catalogu
e

32. Ilepebop
CJIOB |
CHCTEMBI
CUHMCIICHHSL.
CrnoBa o

[ToBTOpEHUE TEOPETUUECKOTO MaTepraa:
- andaBUTHBIM MOIX0] K U3MEPEHUIO KOJINYECTBa HH(POPMAIUY;
- TIPEeJCTaBIICHUE YUCEI B MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS.
Penrenue 3amau:
- CJIOBa IO TIOPSIKY
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MOPSIKY

(3amanue Ne 8

EID)

33. [ToBTOpEHNE TEOPETUIECKOTO MaTepHana:

Brrancnenue - eIUHHMIBI ©3MEpeHus nHpopmamy;

UH()OPMAIIMOHH - NepeBOJ €IMHMII U3MepeHus nHpopmanuu (6uT, 6aiT, KuoOaiT, Meradair,
oro o0béma rUradair);

COOOIIEeHMIH - JIMCKpPETHOE MpeJICTaBlIeHNE TEKCTOBOM HH(POpMAIIHH.

(3amanme Ne 11
EI'D)

BbIosHeHHE PAKTHYSCKUX 33 IaHHi:
- ompeneneHre NHPOPMAITMOHHOTO 00hEMA TAMSTH COOOIIICHUIA.

3ananue nemoHcTpannonHoro Bapuanra EI'3 2023 roga

[Tpu peructpanuu B KOMIBIOTEPHON CHUCTEME KaXKIOMY OOBEKTY MPUCBAUBACTCS
uacHTHGUKaTOp, cocTosmui u3 250 CUMBOJIOB U COACPKAIIUN TOIBKO ICCATUIHBIC
1 dpel 1 CUMBOJIBI U3 1650-CHMBOJILHOTO crienuaabHOro andaBuTa. B 6a3e maHHbIX
JUTSL XpaHEHHS! KKJIOT0 WICHTU(UKATOPA OTBEICHO OJUHAKOBOC M MUHUMAIIBHO
BO3MOXKHOE 1enoe yucino Oaiit. [Ipm sToM ucnonb3yeTcss MOCHMBOJIBHOE
KOJAMPOBAHUE HIACHTH(PHKATOPOB, BCE CHUMBOJIBI KOIUPYIOTCS OJUHAKOBBIM U
MHUHHMAJIbHO BO3MOJKHBIM KoiudecTBOM OuT. Ompenenure o0bEM mamsaTH (B
K6aiiT), HeoOxomumblii mis xpaHeHus 65 536 wunmentudukaropoB. B orBere
3aIIMIIUTE TOJBKO IIEJIOE YHCIIO0 — KoauuecTBo KOamT.

Ha koampoBaHue 0HOTO CMMBOJIA, COJIEPKAIIETO TOJIBKO JECSITHUYHBIE U(PHI U
cuMBOJIBI U3 1650-cuMBOIFHOTO criennanbHOro andasura, Tpedyercs 11 6ur, Torma
Ha oauH uaeHtudukarop 250 - 11 = 2750 6ut. MuHMManbHOE KOJIUYECTBO OaifT,
1utst KogupoBaHus 1 unenrudukaropa — 344. J1jist TOro 4T0OBI HAUTH 00BEM TAMSITH
(B Koaiir), HeoOxomumblii s XxpaHenust 65536 wunmentudukaropos — (344
©65536):1024 =22 016.

Ortser: 22 016

34.
Ormpenenenue
UH()OPMAIMOHH
oro o0bEMa
COOOIIICHUI
(TOTIOTTHUTENTEH
bIC CBEIACHUS)
(3amanmue Ne 11
EI'D)

[ToBTOpEHHE TEOPETHIESCKOTO MaTepHaa:
- ©IUHUIBI U3MEPEHUS HH(OPMAIIHH;
- MepeBOJ eAUHUI] u3MepeHus nHpopmaiuu (Out, 6aiT, kunobanT, MmeradairT,
rurabamr);
- TMCKpETHOE MpeCTaBIeHNE TEKCTOBON HH(OPMAITHH.
BrinosiHeHME TPaKTUYECKUX 3a1aHHIA:
- ompeneneHre NHPOPMAITMOHHOTO 00hEMA TAMSITH COOOIIIEHUIA.

JIJ1s1 OpraHu3anmu caMoCTOSATEIbHOM 1eITeJIbHOCTH 00y4ar0IIUXCs
PEKOMEH/I0BAHO BOCIO0/Ib30BATHCH CJISAYIOIUMH HUPPOBLIMHU pecypcamMu
MDOII:

Buneo «Pa3z6op 3amarus Ne 11 ET'DO»:

https://uchebnik.mos.ru/material _view/atomic_objects/11418339?menuReferrer=c
atalogue

BI/II[CO «Haponn C JOIMOJIHUTCIIbHBIMU CBCACHUAMMN»
https://uchebnik.mos.ru/material_view/atomic_objects/9279555?menuReferrer=cat
alogue

Martepuan «Bprauciienre KomuecTBa nHpopMaIum»:
https://uchebnik.mos.ru/material/common/Silvertest/14297?menuReferrer=catalog
ue

42



https://4ege.ru/informatika/65775-demoversija-ege-2023-po-informatike.html
https://uchebnik.mos.ru/material_view/atomic_objects/11418339?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11418339?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9279555?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9279555?menuReferrer=catalogue
https://uchebnik.mos.ru/material/common/Silvertest/14297?menuReferrer=catalogue
https://uchebnik.mos.ru/material/common/Silvertest/14297?menuReferrer=catalogue

IIporpammupoBanue u axropurMuszanus

Copep:xanne Oo0pa3oBare/bHbIe
N Ludgposbie TECTOBBIE pecypChl

3ananuii EID pe3yabTaThbl
3aganue Ne 5 AHanu3upoBath anroput™, | Cwm. Bblle
EID 3allMCaHHbIN HA
®dopmanbHOe €CTECTBEHHOM SI3bIKE.
UCIIOJIHEHUE OcyiecTBiATh NEPEBOA U3
MPOCTOTO JIBOMYHOM B IECATUYHYIO,
ajnropurTMma, W3 JECATUYHOU B
3allMCaHHOTO JBOMYHYIO CUCTEMY
Ha CUUCIIEHUS.
€CTECTBEHHOM [IpumensTH MpaBuiIa
A3BIKE nepeBoja B

BOCbMEPHUHYIO,

LI€CTHA/ILATEPUUHYIO

CUCTEMY CUUCIICHHUS.

OO00CHOBBIBATH IMOHSATUE —

OUT 4YETHOCTH.

[IpuMeHATh NPUHITUTIBI

MTO3UIIUOHHOMN CUCTEMBI

CUMCJICHMS B IIpoLiecce

BBITTOJIHEHUS

apumeTuyecKux

OIEepaLni.

[IpumenaATH npaBuia

OCYILIECTBIICHUS

apu(PMETHUECKUX

onepauuii HaJ YUCIaMu,

3aMMCaHHbIMU B

MMO3ULIMOHHOM CUCTEME

CUUCIIEHUS
3aganmne Ne 6 Hcnonb3oBaTh OCHOBHBIC 1. Tect «KEI'D Ne 6. AHanu3 mporpamm asis
EID KOHCTPYKIIWH SI3bIKA WCTIOJIHUATEINEH ¢ ruKiamMu. [Toacuér
AHanu3 IIPOrpaMMHUPOBAHUS. KOJINYECTBA TOUYEK YKa3aHHON 00J1acTH»:
HPOCTBIX AHanm3upoBathb https://uchebnik.mos.ru/material _view/test
poTrpaMM ¢ HUKIMYECKUH adrOpUTM, specifications/524863?menuReferrer=catalo
UKJIaMU. 3aMMCaHHbIN Ha gue
Onpenenenue AITOPUTMHUYECKOM SI3BIKE. 2. Tect «KEI'D Ne 6. AHanu3 nporpamm Juist
BO3MOKHBIX BrImoHATE mTomaroBoe HACIOTHUTENEH ¢ iukinaMu. Iloacuér
pE3yIbTATOB WCIIOJIHEHUE AJITOPUTMA, B KOJINYECTBA TOUEK YKa3aHHON 00JIacTh»:
paboThI KOTOPOM HCITOJIB3YETCS https://uchebnik.mos.ru/material_view/test
HPOCTEUIITNX 1719 specifications/520949?menuReferrer=catalo
ITOPUTMOB AHanu3upoBaTh KOMaH/Ibl gue
YIPaBIECHUSA HCIIOJIHUTEIIA C 3. Tect «KEI'D Ne 6. Onipenenenue
UCTIOJTHUTENSM UCIIOJIb30BaHUEM SI3bIKA pe3yabTaToOB paboTHI MPOCTEHIINX
1787} IIPOrpaMMHUPOBAHUSI. aJITOPUTMOB:
BBIYHMCITMTENLH 3anuceIBaTh, YUTATh U https://uchebnik.mos.ru/material _view/test

bIX AJITOPUTMOB

OTJIQ)KUBATh IPOTPaAMMBI

specifications/531111?menuReferrer=my m
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Ha sI3bIKE aterials
IIPOrpaMMHPOBAHUS 4. Tecr «KEI'D Ne 6. Onpenenenue
Pe3yNbTaTOB pabOTHI MPOCTEHIINX
anroputmoB. Komanaa [[Tosropu K] mnst
ucnonaurensa Yepenaxay:
https://uchebnik.mos.ru/material_view/test
specifications/521215?menuReferrer=catalo
gue
5. Tect «KEI'D Ne 6. [Ipocreiimye anropuTmsl
YIpaBJICHUS] UCIIOJIHUTEIISIMUA, BHIYUCIICHUE
QIITOPUTMOB:
https://uchebnik.mos.ru/material_view/test
specifications/521692?menuReferrer=catalo
gue
3aganmne Ne 8 [IpeobpazoBbIBaTH CM. BoIIIIE
EID CHUMBOJIBHYIO
[TepeGop cioB [10CJIe/I0BATEIbHOCTh B
U CUCTEMBI U (POBYIO 3AIMHCH.
CUMCIICHUS [lopcuuThiBaTh
KOJIMYECTBO Pa3HBIX
MOCJIE0BATEIBHOCTEN.
Opranu3oBbIBaTh Iepedop
BO3MOXKHBIX KOMOUHAIHIA
C UCITOJIb30BAHUEM SI3BIKOB
MIPOrpaMMHUPOBAHUS.
IloncuuTthiBaTH
KOJIMYECTBO CIIOB C
OTPaHUYCHUSIMU C
WCIIOJIb30BAHUEM SI3BIKOB
MIPOrPaMMUPOBAHUS
3aganue Ne 12 dopManu3oBaTh OMMCAaHUE 1. Tect «kKEI'D Ne 12. UcnioHuTEND
EID 3a/1a4u. Penakrop. BeInosiHeHHE anrOpUTMOB IS
Anroputm. AHaNM3UPOBATH AITOPUTM, WCTIOJTHUTEIISI:
HcniomHuTeNs. 3alMCaHHbIA Ha https://uchebnik.mos.ru/material _view/test
BeimosaeHne AITOPUTMUYIECKOM SI3BIKE. specifications/533788?menuReferrer=catalo
ITOPUTMOB AHaM3upoBaTh pe3yabTar gue
TSt HCTIOJTHEHUS AITOPUTMA 2. Tect «KEI'D Ne 12. UcniomHUTEN
HCTIOJIHUTEIS Penakrop. BeimonHeHnne anroputMoB 11t

HUCITOJTHUTCIIA .
https://uchebnik.mos.ru/material _view/test
specifications/533607?menuReferrer=catalo
gue

3. Tect «KEI'D Ne 12. UcniomHuTEND
PCIIaKTOp. Brimonuenue AJITOPUTMOB UIA
HUCITOJTHUTCIIA .
https://uchebnik.mos.ru/material _view/test
specifications/531295?menuReferrer=catalo

gue
4, Tect «KEI'D Ne 12. Ucnionaurens
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Penakrop. BeimonHeHnue anroputMoB 11t
ucnoaHuTensd. Perenne 3aga4 ¢
HUCITIOJIB30BAHUECM CHUCTCMBI ypaBHGHHﬁ))Z
https://uchebnik.mos.ru/material _view/test
specifications/534762?menuReferrer=catalo

que

5. Tect «KEI'D Ne 12. Ucnonuurens Po6or.
BrinosiHeHUE anropuTMoB ¢
(bUKCUPOBaHHBIM HAOOPOM KOMaHI»:
https://uchebnik.mos.ru/material_view/test
specifications/534752?menuReferrer=catalo
que
3aganne Ne 15 Haxoaute HOJI, HOK. CM. BoIIIIE
EI'D HaxoauTh KOIMYECTBO,
Pemenune CYMMY, MaKCUMaJILHOE,
JIOTMYECKUX MUHUMAaJIbHOE 3HAaYECHUSI
YPaBHEHHUH C 110 33JJaHHOMY CJIO’KHOMY
apaMeTpoM ¢ YCIJIOBUIO B
UCIOJBb30BaHUE | IOCIEN0BATEIbHOCTH
M SI3BIKOB LEJIbIX YUCEIL.
nporpaMMmupoB | IIpumensTs onepansl
aHus IIOpa3psAIHON
KOHBIOHKIIHH,
LEJI0YUCIICHHOU
JEIIMMOCTH, METOIbI
MHOK€ECTB (00BbEMHEHHE,
nepeceyeHue)
3aganue Ne 16 | AHanu3upoBaTh 1. Tect «KEI'D Ne 16. AHanu3 pekypcHUBHOM
EI'D Pexypcusi. | peKypCUBHBIN alTOPUTM, MOAIPOrPaMMBbD»:
PexypcuBHbIE 3amMCaHHbIA Ha Pa3HBIX https://uchebnik.mos.ru/material_view/test s
HPOLIEAYPHI U SI3BIKAX pecifications/520288?menuReferrer=catalog
byHKIUH. IIPOrpaMMHUPOBAHUS. ue
Beruuciienne BeruucnaTe pexypcuBHbIE 2. Tect «KEI'D Ne 16. Beruncinenne 3HaueHUs
PEKYPPEHTHBIX GyHKIUH C PEKYPCUBHON (QYHKIIMM:
BBIPKECHH. BO3BpAIIaeMbIMU https://uchebnik.mos.ru/material_view/test s
[Toctpoenue 3HAUYEHHSMHU. pecifications/520647?menuReferrer=catalog
uHbopMallMOHH | BpruncnsaTs 3HaUeHHE ue
BIX MoOJeei (GYHKIIUY TTPU 33IaHHOM 3. Tecr «KEI'D Ne 16. Ananu3 aByx
00BEKTOB, QJIITOPUTME BbIUNCIICHUS PEKYPCUBHBIX MOANPOTPaMM»:
CHCTEM H byHKIIH https://uchebnik.mos.ru/material_view/test s
MPOIIECCOB B pecifications/520338?menuReferrer=catalog
BUJIE ue
aIrOPUTMOB 4. Tect «KEI'D Ne 16. AHanu3 peKypcUBHOM
MOJIIPOTPAMMBD»:
https://uchebnik.mos.ru/material_view/test s
pecifications/524818?menuReferrer=modera
tor_materials
5. Tecr «KEI'D Ne 16. Ananus qByx

PEKYPCUBHBIX MOJIIPOTPAMM»:
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https://uchebnik.mos.ru/material/test specifi
cation-522769?menuReferrer=catalogue

3amanue No 17
EI
OcHoBHBIE
KOHCTPYKILIUU
SI3BIKA
IPOrpaMMHUPOB
aHWSL.
Asnroput™
00paboTku
MocJeI0BaTeNb
HOCTH TIEJTBIX
YHCEelL.

3anuceIBaTh, HCIOIB3YS
SI3BIKH
MIPOrPaMMHPOBAHUS,
aNrOpuUTM mepedopa
MIOCJIEA0BATEIbHOCTH
IEJIBIX YK CEJI, BHITIOTHSTh
MIPOBEPKY JIETUMOCTH
IEJTBIX YHCEIL.
3anuchIBaTh, HCIOIB3YS
SI3BIKH
MIPOrPaMMHPOBAHUS,
QJITOPUTM JIS BBISIBJIICHUS

1. Tecr «2024-EI'D>-17. Anroputm 00paboTKH
IIOCJICIOBATCIIBHOCTH LICJIBIX YUCCII.
Bapuant 1»:
https://uchebnik.mos.ru/material/418353?m
enuReferrer=catalogue

2. Tect «2024-EI'D-17. Anroput™m 00pabOTKH
IIOCJICO0OBATCIIBHOCTHU IICJIBIX YUCCII.
Bapuant 2»:
https://uchebnik.mos.ru/material/common/Si
Ivertest/419257?menuReferrer=catalogue

3. Tecr «2024-EI'D-17. Anroputm 06paboTKH
IIOCJICAOBATCIIBHOCTHU LICJIBIX YHUCECII.

ITpoBepka OTHEIIbHBIX YUCET WIIH Bapuant 3»:

JIETMMOCTH MOCIIEIOBATEIHLHOCTEN https://uchebnik.mos.ru/material/418394?m

yycell. 3aluch LIEJIBIX YHCEL, enuReferrer=catalogue

MPOCTHIX, OTBEYAIOIIUX 3aJaHHBIM 4. Tecrt «2024-EI'3-17. Anroputm 06paboTKu

COCTaBHbIX YCIIOBUSIM. II0CJIEZI0BATEIBHOCTH 1IEIIbIX YHCET.

JIOTMYECKUX CoznaBaTh mporpaMMbl Ha Bapuant 4»:

BBIPKCHHUI SI3BIKE MPOrPAMMHUPOBAHUS https://uchebnik.mos.ru/material/common/Si
IO UX OIHCAHHMIO. Ivertest/419262?menuReferrer=catalogue
Opranu3oBbIBaTh YTEHUE 5. Tecr «2024-EI'D-17. Anroputm 00paboTKu
TaHHBIX U3 Qailna. MOCIIEAOBATEIHHOCTH 1IENBIX YHCET.
BrimonnsaTe Bapuant 5»:
TECTUPOBAHUE, OTIAKY https://uchebnik.mos.ru/material/common/Si
pOrpamMMm, HalTMCaHHYIO Ivertest/418407?menuReferrer=catalogue
Ha SI3BIKE
[IPOrpaMMHpPOBAHUS

3ananue Ne 18 OcymecTtBnaTh 00padoTky | CM. BbllIe

EID 3JIEMEHTOB JIByXMEPHOTO

Hcnonuurens MaccHBa.

Pobort- [IpumeHneHue mpocThIxX

cOOpILUK. IPUEMOB TMHAMUYECKOTO

Jlanps. MIPOTrpaMMUPOBAHUS JUIS

JunaMuyeckoe pelieHns 3a1aq

IPOrpaMMUPOB

aHue

3aganue Ne 22 HNwmeTts nipeacrabieHue o Cwm. BblIIIE

EID BBIIIOJIHEHUH IIPOLIECCOB B

IToctpoenue COBPEMEHHBIX

MaTeMaTHYeCKH | KOMIbIOTepax.

X MoJelen s Bnazners TexHOMOrMAMU

peleHus OpraHu3alu

HPaKTHKO- MHOTOITPOLIECCOPHBIX,

OPUEHTHPOBAaHH | MHOTOIOTOYHBIX

BIX 3aJad. BBIUMCIICHUI.

ApxuTektypa OueHuBaTh CKOPOCTh

COBPEMEHHBIX nepeaayn 1 00paboTKu
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KOMITBIOTEPOB.
MHoronpouece
OpHbBIC
CHCTEMBI.
MHoromnporiecc
OpHBIE,
MHOT'OITOTOYHBI
€ BBIYMCIICHHS

nHpopmanmm.
AHanu3upoBarh u
oOpabarbIBaTh
UH(POPMAIIHIO,
MIPE/ICTAaBICHHYIO B
TaOJIMIHOM BUJIC.
CoznaBaTh mporpamMmsbl Ha
SI3bIKE MPOTPAMMUPOBAHUS
10 UX OIHCAHUIO.
BreinosHsaTh
TECTUPOBAHUE, OTIIAJKY
MporpamMM, HaIMCAHHYIO
Ha SI3bIKE

MIPOrPaMMUPOBAHUS
3ananue Ne 23 AHaM3UpoBaThH Tect «kKEI'D Ne 23. lunamuyeckoe
EID HCIIOJIHEHUE aJITOPUTMA, [IPOrPaMMUPOBAHUE: 1BE KOMAaHIbI»:
[Tepebop COJEPIKAIIETr0 BETBICHHE, https://uchebnik.mos.ru/material_view/test
BapHaHTOB. MKIT. specifications/524879?menuReferrer=catalo
JnHamu4deckoe IIpencraBnsth que
IIPOIPaMMHUPOB nH(POPMAIIHIO B Tect «KEI'D Ne 23. Jlunamuueckoe
aHue TaOJIMYHOM BUJE, B BUIE MIPOrpaMMHUPOBAHUE: JBE KOMaHIbI»:
rpada. https://uchebnik.mos.ru/material_view/test
Ctpouth specifications/526910?menuReferrer=catalo
UH(OPMAIMOHHBIE MOCITH gue
00BEKTOB, CUCTEM, Tect «KEI'D Ne 23. JluraMu4eckoe
MIPOIIECCOB B BUJIE MIPOrpaMMHUPOBAHUE: TPU KOMAHIBD»:
aJITOPUTMOB. https://uchebnik.mos.ru/material_view/test
Peanm3oBsIBath specifications/524966?menuReferrer=catalo
MIPOrPaAMMBI, gue
MIOATPOrPAMMBI Ha SI3BIKE Tect «KEI'D Ne 23. Jlunamuueckoe
MIPOrpaMMHUPOBAHUS 110 UX MIPOrpaMMHUPOBAHUE: TPU KOMaHAbD»:
ONHCAaHUIO https://uchebnik.mos.ru/material_view/test
specifications/526611?menuReferrer=catalo
gue
Tect «kKEI'D Ne 23. lunamuyeckoe
MIPOrPaMMUPOBAHHEY:
https://uchebnik.mos.ru/material_view/test
specifications/532117?menuReferrer=catalo
gue
3aganne Ne 24 [IpuMeHATh OCHOBHBIE «2024-EI'D-24. Co3ganue cOOCTBEHHBIX
EI (YHKIIUHU CO CTPOKaMHU. nporpamM (10-20 ctpok) s 06paboTku
Crpoku. Crpouts CUMBOJIbHOU HpopMmaruu. Bapuant 1»:
Oo6paboTka UHGOPMAIIMOHHBIE MOIEITH https://uchebnik.mos.ru/material/common/Si
CHUMBOJIbHBIX 00BEKTOB, CHCTEM U Ivertest/420332?menuReferrer=catalogue
CTPOK MPOIECCOB B BUJIE Tect «2024-EI'3-24. Co3nanue

AJITOPUTMOB.
PeanusoBsiBaTh anroputm
Ha SI3bIKE
IPOrpaMMHPOBAHMS,

coOcTBeHHBIX porpamm (10-20 cTpok) asns
00paboTKHU CUMBOJIBHOM HMH(OPMAIIHH.
Bapuant 2»:
https://uchebnik.mos.ru/material/common/Si
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HCTIONB3YIOIINN
BCTPOCHHBIE (PYHKITUH IS
00pabOTKHU CTPOK, TS
pelieHus yueOHbIX WIN
MPAKTUYECKHX 3a]1au.
[TpumeHsaTH GYHKINU IS
YTEHUSI JTAHHBIX U3
TEKCTOBBIX (hailyIoB.
BeimonusATe
TECTUPOBAHUE, OTIAJKY
MPOrpaMM, HaITUCAHHYIO
Ha SI3BIKE
[IPOrpaMMHPOBAHUS

Ivertest/420334?menuReferrer=catalogue
Tect «2024-EI'D-24. Co3nanune
cobctBeHHBIX TTporpamm (10-20 cTpok) s
00paboTKKU CUMBOJIBHOM HH(OPMAITHH.
Bapuant 3»:
https://uchebnik.mos.ru/material/common/Si
Ivertest/420335?menuReferrer=catalogue
Tect «2024-EI'D-24. Co3nanue
cobctBeHHBIX TTporpamm (10—-20 cTpok) s
00paboTKKU CUMBOJIBHON HH(OPMAITHH.
Bapuant 4»:
https://uchebnik.mos.ru/material/common/Si
Ivertest/420416?menuReferrer=catalogue
Tect «2024-EI'D-24. Co3nanne
cobctBeHHBIX ITporpamm (10—20 cTpok) s
00pabOTKK CUMBOJIBHOIN HMH(OPMAITHH.
Bapuant 5»:
https://uchebnik.mos.ru/material/common/Si
Ivertest/420412?menuReferrer=catalogue

3amanne Ne 25
EI'D
O6paboTtka
LETOYNCIEHHO

i uHpOpManuu.

Jlemurenu
qucna.
IIposepka
JETUMOCTH

Peanu3oBsiBaTh anroputm
Ha SI3bIKE
[IPOrpaMMHPOBAHUS,
IIOMCKa HATypaJbHBIX
JENUTENIeH Yucnia, cpeau
LIEJIBIX YUCEIL,
MIPUHAJIEKAINX
YHCIIOBOMY OTPE3KY.
PeanusoBsiBaTh anroputm
Ha SI3BIKE
IIPOrpaMMHPOBAHUS,
peanu3yromun
OmnpeAcNEHHBIE
3aKOHOMEPHOCTH B
MOCJIeI0BATEIbHOCTSIX
uudp B AECATUUHON
3aIUCH.

[TpumeHATH GYHKIMU A
YTEHUSI JTaHHBIX U3
TEKCTOBBIX (hailyIoB.
Boimonnsate
TECTUPOBAHUE, OTIAKY
MpOrpaMM, HalTUCaHHYIO
Ha SI3bIKE
IPOrpaMMHUPOBAHUS

Tect «KEI'D Ne 25. O6paboTka
HCJIOYUCIICHHBIX JAHHBIX. OnpeneneHI/Ie
KOJINM4YECTBA I[CJII/ITGJICI\/JI qucian.
https://uchebnik.mos.ru/material _view/test
specifications/534070?menuReferrer=catalo
gue

Tect «KEI'D Ne 25. O6paboTtka
HCJIOYUCIICHHBIX JAHHBIX. OnpeneneHI/Ie
KOJIMYECTBA JICITUTEIICH YHCIIa:
https://uchebnik.mos.ru/material _view/test
specifications/534073?menuReferrer=catalo
gue

Tect «KEI'D Ne 25. O6paboTtka
CJIOYUCIICHHBIX JAHHBIX. OnpeneneHI/Ie
KOJIMYECTBA JCITUTENICH YHNCIIa:
https://uchebnik.mos.ru/material _view/test
specifications/534078?menuReferrer=catalo
gue

Tect «KEI'D Ne 25. O6paboTka
HCJIOUYNCIICHHBIX JAHHBIX. OHpe,[[CJICHI/Ie
KOJIM4YEeCTBA )ICJ'II/IT@J'ICfI qucian.
https://uchebnik.mos.ru/material _view/test
specifications/534080?menuReferrer=catalo
gue

Tect «KEI'D Ne 25. O6paboTka
HCJIOUYNCIICHHBIX JAHHBIX. OHpe,[[CJICHI/Ie
KOJIM4YEeCTBA )ICJ'II/IT@J'ICfI qucian.
https://uchebnik.mos.ru/material _view/test
specifications/534083?menuReferrer=catalo

que
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3ananue Ne 26 Boimonusate 00paboTKy Tect «2024-EI'2-26. O6paboTka

EID MAacCHUBa LEIbIX YUCEN U3 LEJIOUNCIIEHHON HH(OPMAIIH ¢

O6paboTka (aiina. KCIIOJIb30BaHUEM COPTUPOBKU. Bapuant 1»:

MaccuBa IenbiX | OpraHu30BHIBATH https://uchebnik.mos.ru/material/common/Si

qrces U3 XpaHCHHUE MacCHBa Ivertest/420428?menuReferrer=catalogue

daiina. JAHHBIX. Tect «2024-EI'D-26. O6paboTka

CoprupoBka Hcnonb3oBath LEeIOYHCIeHHOW nH(OpMaluu ¢
COPTHUPOBKY MaccHBa pu HCII0JIb30BaHUEM COPTHUPOBKHU. Bapuant 2»:
pEIICHNUH 3a/1a49 Ha https://uchebnik.mos.ru/material/common/Si
BBIOPAHHOM $I3bIKE Ivertest/420433?menuReferrer=catalogue
MPOrpaMMHUPOBAHUS. Tect «2024-EI'2-26. O6paboTka
Ucnonb3oBatk [ETOYHCICHHOW HH(OPMAIIUU C
BCTPOEHHBIE (PYHKLINU UCIIOJIb30BaHNUEM COPTHUPOBKU. Bapuant 3»:
SI3BIKOB https://uchebnik.mos.ru/material/common/Si
IPOrpaMMHUPOBAHUS IS Ivertest/420439?menuReferrer=catalogue
OpraHu3aIi COPTUPOBKU Tect «2024-EI'2-26. O6paboTka
MaccHBa. LEeTOYHCIEHHOW HH(OpMaLUU C
Boinonnsate HCIIO0JIb30BaHUEM COPTHPOBKHU. BapuaHTt 4»:
apu(pMeTHIECKUE https://uchebnik.mos.ru/material/common/Si
IEHCTBUSI C MACCHBOM Ivertest/420442?menuReferrer=catalogue
LEJIBIX YUCEIL. Tect «2024-EI'2-26. O6paboTka
AHaJIM3UPOBATH MACCUB [ETOYHUCIICHHOW HH(OPMALIUU C
LEJIBIX YUCEIL. UCIIOJIb30BaHHUEM COPTHUPOBKU. Bapuant 5»:
BbimnonHsTh 00paboTKy https://uchebnik.mos.ru/material/common/Si
MacCHBa [EJIbIX YHCEI U3 Ivertest/420542?menuReferrer=catalogue
¢aiina ¢ ToMoIIbIO
ANEKTPOHHBIX TAOJIHIIL

3aganue Ne 27 Opranu3oBbIBaTh UTEHUE Tect «2024-EI'D-27. Co3nanune

EI'D TaHHBIX U3 (aiina, coOcTBeHHBIX Tporpamm (20—40 cTpok) st

O6paboTtka paborats ¢ aitiamu. aHaJIM3a YMCIOBBIX MOCIIEI0BATEIHHOCTEH.

JAHHBIX, O1eHnBaThL Bapuanr 1»:

BBOJMMBIX W3 ACHMITOTUYECKYIO https://uchebnik.mos.ru/material/common/Si

daiina B BUIE
MOCJIC0BATEIb
HOCTH YHCEIL.
Awnanus
YHCJIOBBIX
MOCJIE0BATENb
HOCTEH.
JnHamuueckoe
MIPOrpPaMMHUPOB
aHue

CJI0)KHOCTH aJITOPUTMA B
3aBUCHMOCTH OT pa3Mepa
WCXOJHBIX JTaHHBIX,
pa3pabarbIBaTh

3¢ deKTUBHBIE IO TAMSTH
¥ BPEMCHH HUCITOJTHCHUS
AIITOPUTMBI.
Hcnone3oBanne
OUOIHOTEK.

BeimonssaTs
TECTUPOBAHUE, OTIAJKY
MPOrpaMM, HAITUCAHHYIO
Ha SI3BIKE
MIPOTPaMMHUPOBAHUS

Ivertest/420454?menuReferrer=catalogue
Tect «2024-E1I'2-27. Co3nanune
coOcTBeHHBIX porpamm (20—40 ctpok) st
AdHAJIN3a YU CIIOBBIX HOCHGHOB&TCHBHOCTCﬁ.
Bapuanr 2»:
https://uchebnik.mos.ru/material/common/Si
Ivertest/420491?menuReferrer=catalogue
Tect «2024-EI'3-27. Co3nanue
coOcTBeHHBIX porpamm (20—40 ctpok) st
aHaJIn3a YU CJIOBBIX HOCHGJIOB&TGHLHOCTeﬁ.
Bapuanr 3»:
https://uchebnik.mos.ru/material/common/Si
Ivertest/420504?menuReferrer=catalogue
Tect «2024-EI'3-27. Co3manne
coOcTBeHHBIX nporpamm (20—40 cTpok) s
aHaJIn3a YU CJIOBBIX HOCHGJIOB&TGHLHOCTeﬁ.
Bapuant 4»:
https://uchebnik.mos.ru/material/common/Si
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Ivertest/420510?menuReferrer=catalogue

5. Tect «2024-EI'2-27. Co3nanue
cobcTtBeHHBIX TTporpamm (20—40 cTpok) ais
aHaJIn3a 4YrucCJI0OBBIX HOCJIGI[OBaTe.HBHOCTef/'I.
Bapuant 5»:
https://uchebnik.mos.ru/material/common/Si
Ivertest/420605?menuReferrer=catalogue

IHoypouHoe niiaHupoBaHue

3ansTue PexoMeHaanuu mo opraHu3anuu JesiTe IbHOCTH 00y4a0IIUXCS
35. N3ydenune TeopeTnyecKoro Marepuana:
[TopazpsaHoe - aNrOpHUTM U €Tr0 CBOMCTBA,
JECATUIHOE, - BHJIBI AJITOPUTMOB;
JBOUYHOE - HCIIOJHUTEIb;
npeoOpa3zoBaHu - CHUCTEMBI CUHUCIICHUS;
e. - ONEpAINH C IEIBIMHA YUCTIAMU;
Llenouncnenna - 1enas 4acTh YUCIa;

s apuMeTHKa
(3amanue Ne 5
EI'D)

- OCTaTOK OT ACJICHUAI.
Breinmonnenue MMPAaKTUYICCKUX SaﬂaHHﬁZ
- aHaJu3 aJIrOPUTMOB, HAITMCAHHBIX Ha CCTCCTBCHHOM S3bIKC,
- BBIIOJIHCHHC ITOPA3PATHOIO ACCATUIHOI'O Hp606p830BaHI/I$I;
- CO3JaHue JIUHEHHOIo ajiropurtmMa Jjia (bOpMaJILHOl"O HUCIIOJTHUTCIIA C
OrpaHNUYCHHBIM Ha60pOM KOMaHa,
- BBIIIOJIHCHUC onepauﬂﬁ OCIIOYUCIICHHOTO ACJIICHUA.

3ananue nemoHcTpannonHoro Bapuanta EI' 2023 rona

Ha Bxox anroputMa nogaércsi HaTypajibHOE 9icio N. AJTOPUTM CTPOUT IO HEMY
HoBoe ymcio R cienyronmm o6pazom.

1. CtpouTtcs nBonynas 3anuch yucina N.

2. Jlanee 5ta 3anuck 00pabaTbIBaeTCs MO CIEAYIOIIEMY IPAaBUITY:

a) eciii cymMa nudp B JBOMYHOM 3aIMCH YHCIIA YETHAS, TO K 9TOM 3aIHCH CIIpaBa
nonuceiBaetcs 0, a 3aTeM JBa JeBBIX pa3psja 3aMeHsaorcs Ha 10;

0) ecu cymMa M@p B ABOUYHOM 3aMKCH YKciIa HEUETHAs, TO K ATOM 3allMCH ClipaBa
JonuckiBaeTcs 1, a 3aTeM JBa JeBbIX pa3psia 3aMeHstorces Ha 11.

[Tony4yeHHast TakuM 00pa30M 3aIHCh SIBJISIETCS IBOMYHOW 3aITACHI0 HCKOMOTO YHCITa
R.

Hampumep, mist ucxomnoro yncna 610 = 1102 pesynbratom siBisiercst gucio 10002
= 810, a mns ucxomnoro umcia 410 = 1002 pesymbraTom sBISETCA

yucao 11012 = 1310.

VYkaxure MUHUMaNIbHOE yuciio N, mocie 00paboTKH KOTOPOTO C IOMOIIBIO 3TOTO
anroputMma noisydaercs yucio R, 6onbiiee 40. B oTBeTe 3anumuTe 3TO YUCIO B
JIECATUYHOM CUCTEME CUMCIICHUS.

Bo3moxHOe pemieHuss ¢ MOMOIIBIO  Si3bIKa mporpammupoBaHus  Python
Oprann3zoBath niepedbop BxoAaHbIx 3HadeHud N. BHyTpu 1mukia cuurath 3HaYECHUE
R. Ilpu nepBom, HaiiieHHOM 3HaueHue, OonbieM 40, BEIBECTH Ha IKPaH UCXOTHOE
3HAYEHHE N U 3aBEPUINTH ITUKJL.
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for x in range(1, 100):
n = bin(x)[2:]
if n.count('1l) % 2 ==0:
r="10"+ str(n + '0")[2:]
else:
r="11"+str(n + '1)[2:]
if int(r, 2) > 40:
print(x)
break

OO0paiiaeM BHUMaHKE, YTO BO BCEX TUITOBBIX 3a1aHusiX HoMmep Ne 5 EI'D, B KOTOpBIX
CTPOMTCS IBOMYHAS 3aMUCh JECATUYHOTO YHCIa, A7 00JerdyeHus pelieHus 3a1au
MBI PEKOMEHJYEM HCIOJb30BaTh BCTPOEHHBbIE (DYHKIHUU U METOIbI 00pabOTKH
CTpOK:

meron int(X, base) mpuBOAUT CTPOKY X K ACCATUIHOMY YHCITY U3 3alIUCU B CHCTEME
CUHCIIEHUS C OCHOBaHHKe base;

¢dbyukmus bin() nmpeobpasyeT 1iel10e YUCIO B IBOMUYHYIO CTPOKY c mpedukcom Ob,
M03TOMY HEOOXO0IMMO UCIIOIB30BaTh Cpe3 s[2:], 4TOOBI N30aBUTHCS OT HEHYKHOTO
npedukca;

metox a.count(b) cynTaeT KOJMYECTBO BXOXKICHHN MOJCTPOKH b B CTPOKY a. MbI
UCIONIB3YEM €ro IS MOACYETa KOJIMYECTBA €AMHUI] B IBOMYHOMN 3amucu uucia N.
Ortger: 16

36. [ToBTOpEHME TEOPETUUECKOIO MaTepHaa:
Hcnonuurens - ucnonHurenb. CucreMa KOMaH 1 UCTIOHUTENS;
Yepenaxa. - OCHOBHBIE  QJIIOPUTMUYECKHE KOHCTpyKIMH. Iluxkn ¢ 3amaHHBIM
Komanna KOJIMYECTBOM IOBTOPEHUH.
[IToBTOpM K] BelnoniHEHNE IPAKTUYECKUX 3a1aHU:
(3amanue Ne 6 - MPOKPYTKa IPOrpaMMBbI JIsl UCTIOJIHUTENS], B KOTOPOM MCIIONb3YyeTCs LUK
EI'D) (pyuHOIi crtoco0);
- nepebop KOMaHJ UCTIONHUTENS (IIPOrpaMMHBIH crioco0);
- OIpeneseHne BO3MOXKHBIX PE3yJIbTaTOB PaOOThI MPOCTEUIINX aJlTOPUTMOB
yIpaBiIeHUS UCIIOTHUTEISIMU U BBIYUCIUTENBHBIX aITOPUTMOB
37. Ilepebop W3ydeHne TeopeTuuecKoro marepuara:
CJIOB U - QINTOpPHUTM U €T0 CBOMCTBA;
CUCTEMBI - BHJIbI AITOPUTMOB;
CUHCIIEHUS - HCIIOJIHUTEIb;
(3amanme Ne 8 - CHCTEMBI CUHUCIICHHUS;
EID) - ONEpalyH C LEeJIbIMA YACTAMU;

- 1eas 4acTh YKCIIa,;
- OCTaTOK OT JICJICHHUS.
BeltoiHEHNE TPaKTUYECKUX 3a1aHHI:
- aHaJIWU3 AITOPUTMOB, HAIIMCAHHBIX Ha ECTECTBEHHOM SI3bIKE;
- BBINIOJIHEHUE MTOPA3PSIIHOTO JECATUUHOTO MPEoOpazoBaHMUs;
- CO3/1aHUE JIMHEHHOIro anroputMma ais (OpManbHOTO HCHOJIHUTENS C
OTrpaHUYEHHBIM HAOOPOM KOMaH];
- BBIINOJIHEHUE ONEPALMN LETOUYNUCIEHHOTO ACICHUS.

3ananue nemoHcrpaunoHnoro sapuanra EI'3 2023 roaa
Onpez[eJmTe KOJINYCCTBO IIATHU3HAYHBIX YMCCII, 3allMCAHHBIX B BOCBMGpH‘-IHOﬁ
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CHCTEME CUMCIICHHSI, B 3aITUCH KOTOPBIX TOJBKO OfiHA nudpa 6, mpru ITOM HUKaKast
HeuéTHas 1udpa He CTOUT PsiioM ¢ nudpoii 6.

Bo3MoskHOE pelieHns ¢ MoOMOIIbIO s3bIKa TporpaMMupoBanust Python
OpranusoBath IepebOp 4YMceNl, BOCBMEpUYHAs 3alMCh KOTOPBIX IMATU3HAYHA.
Buytpu nukia yBenuyuBaeM cu€T4uK K, eciv B BOCbMEPHYHON 3aITUCH YHCIa X
TOJIbKO OZ1Ha I1(dpa 6, U IpU ITOM HUKAKasi He4ETHas LHUdpa HE CTOUT PSIIOM C
udpoi 6. Ilyis ynodbcTBa paccMOTPUM JBa CITydast OTACIBHO, KOTa mudpa «6»
CTOHUT IO LIEHTPY U C Kpasl.

ne_ch ="1357

k=0

for x in range(8 ** 4, 8 ** 5):
n = oct(x)[2:]
if n.count('6’) == 1.

p = n.index('6")
if0<p<4andn[p-1] notinne_chandn[p + 1] not in ne_ch:
k+=1
elif p == 0 and n[1] not in ne_ch or p == 4 and n[3] not in ne_ch:
k+=1
print(k)

OO0paraeM BHUMaHUE, YTO BO BCEX TUIOBBIX 3aaHusX HoMep Ne 8 EI'D, B KOTOpBIX
CTPOUTCS BOCBMEpPUYHAsS 3aIHUCh JECATHYHOTO YUCIA, IS OOJIETYCHUS PEeIICHUs
3aJa4y Mbl PEKOMEHIYEeM HCIOIb30BaTh BCTPOCHHBIE (YHKIIMM W METOJbI
00paboTKHU CTPOK:

metoz int(X, base) mpUBOAUT CTPOKY X K IECATHYHOMY YUCIY M3 3aIlIHCH B CHCTEME
CUMCJIEHUS ¢ OCHOBaHHe base;

¢byHkuus oct() mpeobpasyer 1eJI0e YUCIO B BOCBMEPUUHYIO CTPOKY C Ipedurcom
0o, moaTOMYy HEOOXOJAMMO HCIOIB30BaTh cpe3 s[2:], 4ToObl H30ABUTHCSA OT
HEHYXKHOTO NpeQuKca;

MmeTo[ a.count(b) cunTaeT KOJIMYECTBO BXOXKACHUN MOJCTPOKHU b B CTPOKY a. MbI
UCTIONIB3YEM €ro JJIs MojacY€Ta KojudecTBa nupp «6» B BOCBMEPHYHOW 3amuch
gucia x. Otet: 2961.

Bo3MOXHOE pelIeHusl ¢ TOMOIIBIO A3bIKa MPOrpaMMupoBanus Python.
cnt = 0 # CYUETUNK TOAXOQAIINX YHUCE
for letl in '234567" # 6 BapHaHTOB: HE MOXKET OBITh HYJIA
for let2 in '0234567": # 7 BapuaHTOB HA TO3UIHSX 2-5
for let3 in '0234567"
for letd in '0234567":
for let5 in '0234567"
# coop uncna u3 nudp u 1006aBJICHHUE €T0 B CIIUCOK
s =letl + let2 + let3 + let4 + lets
# MHOXCECTBO HUCKJIFOYACT HOBTOpeHI/IH, HUKAKHUEC OBC YETHBIE WJIN IBEC
HEeu€THbIE IU(PBI HE CTOAT PAIOM
if len(set(s)) == len(s) and '02' not in s and \
'04' not in s and '06' not in s and \
'20'notin s and '40' notin sand \
'60' not in s and '24' not in s and \
'26' not in sand '42' not in s and \
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'62' notin s and '46' notin s and \
'64' notin s and '35' not in s and \
'‘37'notinsand '53'notinsand\
73'notinsand '57' notinsand \

75'not in s:
cnt+=1
print(cnt)
Ortser: 2961.
3ananue

Omnpeznenure KOJIMYECTBO HIECTU3HAYHBIX YMCEJN, 3alMCAaHHBIX B IIECTEPUYHOMN
CHCTEME CUMCJICHHUS, B 3aIIMCH KOTOPHIX POBHO OnHA LU(pa 2, MpU 3TOM HUKAKas
HeuéTHas udpa He CTOUT pAJoM ¢ nudpoi 2.

PaccMoTpuM peliieHre 3a/1a4d Ha A3bIKe IporpamMmmupoBanus Python.
cnt = 0 # cUETUMK MOIXOIAIINX YUCEIT
for letl in '12345" # 5 BapHaHTOB: HE MOXET OBbITh HYJIS
for let2 in '012345": # 6 BapuaHTOB Ha MO3ULUAX 2-6
for let3 in '012345"
for let4 in '012345".
for let5 in '012345"
for let6 in '012345"
# coop uncna u3 nudp U 1006aBJICHHUE €0 B CIIMCOK
s = letl + let2 + let3 + let4 + let5 + let6
# 2 BcTpeTUIaCh OJIUH Pa3 U PAIOM C 2 HET HEUETHBIX
if s.count('2') == 1 and '21' not in s and \
'23'notinsand 25 notin s and \
'12' not in s and '32' not in s and \

'52' not in s:
cnt+=1
print(cnt)
Ortser: 3700

38. [ToBTOpEHME TEOPETUUECKOTO MaTepHana;
Hcnomaurens - QITOPUTMHYECKUH SI3BIK;
Penakrop. - TpaBWia BBIIOJHEHUS JIMHEWHBIX, PA3BETBISIOIIUXCA M LHMKIMYECKUX
Belmoninenue aITOPUTMOB;
ITOPUTMOB - OCHOBHBIE OIEpalfH C CUMBOJBHBIMU CTPOKaMHU (OMpeeleHHne INHBI,
Jiniv: BBIJICTICHHE MOJACTPOKH, YIaJ€HUE U BCTABKa CUMBOJIOB).
WCIOJIHUTES BrlimotHeHNE TPAaKTHYECKUX 3aIaHU:
(3amanue Ne 12 - aHaIM3 AIropuTMa, MPEACTABICHHOTO Ha aJTOPUTMUYECKOU SI3BIKE, MPHU
EI'D) M3BECTHOM MCXOJIHOM CTPOKE;

- aHaNIM3 AIrOpUTMa, MPEACTaBICHHOTO Ha AJITOPUTMHUUYECKOM S3bIKE, MpPU

M3BECTHON KOHEYHOM CTPOKE;

- HaXOXKJIE€HUE MUHUMAJIbHOU JIJTMHBI HCXOIHOM CTPOKHU
39. [ToBTOpEHHE TEOPETHUECKOTO MaTepHaa;
Hcnomaurenn - QITOPUTMHYECKUH SI3BIK;
YepTEXHUK, - TpaBWJIa BBITOJHCHUS JIMHEWHBIX, PA3BETBIISMIONIUXCS M IMKIMYCCKUX
Pobor. ITOPUTMOB;
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Brimonnenue
ITOPUTMOB
ISt
HUCIIOTHUATES
(3amanme Ne 12
EID)

- CHCTeMa KOMaHJ UCITOJTHUTEIIA.
BrinonHenne npakTUYECKUX 3aJaHNN:
- aHaJgu3 aJIropuTMa, IMPEACTABICHHONO Ha aJIrOPUTMHYECKOM  SI3BIKE,
MOACYET KOJMYSCTBA BBHIIMOIHCHUM ITUKIIA;
- aHaJgu3 aJIropuTMa, IMPEACTABICHHONO Ha aJIrOPUTMHYECKOM  SI3BIKE,
HAXO0XJICHHE KOJIMYECTBA KJIETOK JTAOUPHHTA T10 3aIaHHOMY yCIJIOBHIO.

JIJ1s1 OpraHu3annu caMoCTOSITEIbHOM 1eITeJIbHOCTH 00y4ar0IIUXCs
PEKOMEHIOBAHO BOCIO/Ib30BATHCS CJIeAYIONMUMH HUPPOBLIMHU pecypcamMmu
MDOII:

Buneo «Pa36op 3amanus Ne 12 ET'DO»:
https://uchebnik.mos.ru/material_view/atomic_objects/12289058?menuReferrer=c

atalogue

40. Pemenune
JIOTHYECKUX
YPaBHEHUH ¢
rapameTpoM ¢
HCIIOJIE30BAaHKE
M SI3BIKOB
MIPOrPaMMHUPOB
aHus. 3amadu
Ha JICIMMOCTb,
OTPE3KH,
rmoburoBas
KOHBIOHKIIUS
(3amanue Ne 15
EI'D)

[ToBTOpEHNE TEOPETUUECKOTO MaTepHaa:

- OCHOBHBbIE  KOHCTPYKIMM  S3bIKOB  mIporpamMMupoBanus. Cucrema
[IPOrpaMMUPOBAHUS;
- opranu3zaiys rnepedopa B AMaIa30He LEJIbIX YUCET;
- CJIO’KHBIE JIOTHUECKUE YCIIOBUSL.
BeinosnHeHne MpakTUYeCKUX 3a1aHuil:
- HaxoXJEHHE KOJMYECTBA, CYMMbl, MaKCHUMaJbHOTO, MHHHMMAaJIbHOTO

3HAQYCHUA IO 3aJaHHOMY CJIO)KHOMY YCJIOBHUIO B IIOCIICAOBATCIBHOCTHU
OCIJIBIX YUCCII.

3ananue

O0603HaunM yepe3 M & N mopaspsiiHyI0 KOHBIOHKIMIO HEOTPUIATENbHBIX 1IeITbIX
yucen m U n. Tak, Hanpumep, 14 & 5 =11102 & 01012 = 0100, = 4.

J1s KaKoro HaMMEHBIIEr0 HEOTPUIATEIBHOIO LIEI0T0 uucia A

bopmynmax &25#0 —> (X & 17 =0 — x & A # 0) TOXICCTBEHHO UCTUHHA.

JlaHHy10 3a/1a4y MOXKHO PEIINTh Ha s3bike Python:
for A in range(32):
B =True
for x in range(32):
if (x&25==0) or (x&17'=0) or (x&A!=0))==0:
B=False
if B:
print(A)
break

JIJ1s1 OpraHu3annu caMoCTOSATEIbHOM 1eITeJIbHOCTH 00y4ar0IIUXCs
PEKOMEH/I0BAHO BOCIO0/Ib30BATHCH CJISAYIOIUMH HU(PPOBLIMHU pecypcamMu
MDOII:

Buneo «Paz6op 3amarus Ne 15 ET'O»:

https://uchebnik.mos.ru/material _view/atomic_objects/11418374?menuReferrer=c
atalogue

BI/IIleoypOK «AHaJ’II/IS HCTUHHOCTH JIOTUYCCKOI'O BBIPAKCHUA
https://uchebnik.mos.ru/material _view/atomic_objects/10459342?menuReferrer=c
atalogue

Buneoypok «3anauu ¢ orpeskamu Ha Pythony:
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https://uchebnik.mos.ru/material view/atomic objects/10377096?menuReferrer=c
atalogue

41. Pexypcusi.
PexypcuBHbIC
101010 (S0 0} S’
byHKIIUH
(3amanue Ne 16
EI'D)

[ToBTOpEHHUE TEOPETUYECKOTO MaTepHaIa:

- pekypcus. PexypcuBHble poueaypsl U QyHKIHH;

- YCIIOBHE€ OKOHYaHHS PEKypCHH;

- peKkyppeHTHas GpopMmyia;

- COCTaBJICHUE TPACCUPOBOYHBIX TAONIHIL;

- UHAYKTHBHOE OIpe/esIeHUe OObEKTOB;

- OCHOBHBIE  KOHCTPYKLHUH  SI3bIKOB
IIPOrPaMMHUPOBAHUSL.

BrInonHeHne npakTH4eCKUX 3a0aHHN:

- HaXO0XXJEeHHEe 3HA4YeHUH 3a/JaHHON pPeKypCUBHON (YHKLUU PU U3BECTHBIX
3HAUEHUSX [1apaMETPOB C MIOMOIIBIO PYUHBIX BBIYUCIICHUN;

- HaXOXXJEHME 3HA4YeHU 3a/JaHHON pPeKypCUBHON (YHKLUU PU U3BECTHBIX
3HAUEHUSX [1apaMETPOB C UCIIOJIb30BAHUEM AIEKTPOHHBIX TAOJIHULL;

- HaXOXXJEHHE 3HAYeHU 3a/JaHHON pPeKypCUBHON (YHKLUU NPU U3BECTHBIX
3HAUEHUSX [1apaMETPOB C IMOMOIIBIO S3bIKOB IPOrPAMMHUPOBAHUS;

- peKypcuBHbIe (YHKIIMU C BO3BPALIA€MbIMH 3HAaUEHUSIMU;

- PEKypCUBHBIE aJTOPUTMbI, ONUPAIOIINECS HA HECKOJIBKO MPEAbIAYIINX
3HAYCHMI;

- PEKypCHBHBIE aJITOPUTMBbI, OIUPAIOIIMECS HA OHO MpeAbIAYIIee 3HAUYCHUE;

- AHaJIU3 PEKYPCUBHBIX (YHKIIUH.

nporpammupoBanus.  Cucrema

JIJ1s1 OpraHu3anMu CaMOCTOAITE/IbHOM 1eITeJIbHOCTH 00y4Ar0IIUXCS
PEKOMEH/I0BAHO BOCIO0/1b30BATHCH CJISAYIOIUMH HUPPOBLIMHI pecypcamMmu
MDII:

Buneo «Pa30op 3ananus Ne 16 EI'Ox»:
https://uchebnik.mos.ru/material/atomic_object/12304774?menuReferrer=catalogu
e

42. Anroputm
00paboTku
TIOCIIE/IOBATENb
HOCTH IEJTBIX
yucen (3a7anue
Ne 17 EI'D)

[ToBTOpEHUE TeOpeTUYECKOrO MaTepHaa:

- OCHOBHBIE  KOHCTPYKLUH  SI3BIKOB
IPOrpaMMUPOBAHUS;

- oprasuzanus rnepedopa Mnocsae10BaTeIbHOCTH LENbIX YHCE;

- JeIUMOCTb LIEJIBIX YHUCEIL.

BeinonHenne npakTHYeCKUX 3a/laHui:

- HaxoXJEeHHE KOJUYECTBa, CYMMbI, MAKCUMAJIbHOI'0, MUHUMAJIHLHOT'O YHCIIA,
CpeaHero apu(MeTHUeckoro 3HaueHWs IO 33JaHHOMY YCJIOBHIO B
NI0CJIEI0BATEIBHOCTH 1IEIIBIX YUCEI;

- HaXOXXJEHHE MaKCHMAJIbHOW, MUHUMAJIbHOM Maphl 3HAYCHHH 110 3aJaHHOMY
YCIIOBHIO B ITOCIIEIOBATEIBHOCTH LEJIBIX YUCEIT;

- HaxoXKJEHHME KOJUYECTBA, CyMMBbI IIap 3HAUEHUH 110 33JJaHHOMY YCJIOBHIO B
NI0CJIEI0BATEIBHOCTH 1IEIIBIX YUCEIL.

nporpaMMHupOBaHUs. Cucrema

JlJ1s1 OpraHu3anmu CaMoCTOAATE/IbHOM 1eATeJIbHOCTH 00y4ArOLIUXCS
PEKOMEH/I0BAHO BOCIO0JIb30BATHCH CJIeAYIOIUMH HUPPOBBIMY PecypcamMu
MDOIII:

Buneo «Paz6op 3amarus Ne 17 ET'O»:
https://uchebnik.mos.ru/material_view/atomic_objects/11418406?menuReferrer=c

atalogue
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43. OO6paboTka

[ToBTOpEHME TEOPETUIECKOTO MaTepHaa:

YHCIIOBOM - OCHOBHBIE  KOHCTPYKIMH  SI3bIKOB  mporpammupoBanus.  Cucrema
MocJeI0BaTeNb IPOrpaMMUPOBAHUS;
HOCTH (3a/1aHHE - opranuzanus rnepedopa mocjae10BaTeIbHOCTH ENbIX YHCEIT;
Ne 17 EI'D) - CHCTEMBbI CUHCIICHHUS,
- LeJIOYMCIIeHHas apudMeTHka;
- TeCTHMpOBAaHHE, OTJIaJKa  MPOrpaMMbl,  HAlKWCAaHHOM  Ha  SI3BIKE
POrpPaMMHUPOBAHHUS.
BrimonHeHne npakTHYeCKUX 3aaHui:
- IpeacTaBieHHE U 00padOTKa YMCIOBOM MOCIEA0BATEILHOCTH B PA3IHUHBIX
CUCTEMax CUUCIICHUS
44. Pob6ort- [ToBTOpEHME TEOPETUUECKOTO MaTepraa:
cOOpIIHK. - OCHOBHBIE  KOHCTPYKLMH  SI3bIKOB  mIporpammupoBanusi.  Cucrema
Junamuueckoe IPOTPaMMHPOBAHHS;
IPOrPaMMHUPOB - Marpuiia (AByXMEpHBII MacCHB);
aHue (3agaHue - 00paboTKa IIEMEHTOB MAaCcCHBA;
Ne 18 EI'D) - TeCTHpOBaHHE, OTJIaJKa  MPOrpaMMbl,  HANKWCAaHHOH  Ha  S3BIKE
POTrPaMMHUPOBAHHS.
BrimonHeHne MpakTHYEeCKUX 3aaHui:
- YTEHHE JaHHBIX U3 (ailyia B IBYXMEPHBI MacCUB (MaTpHULLY);
- OmpelelieHHe pa3Mepa ABYXMEPHOTO MaccuBa (MaTpHIlbl);
- co3gaHue «pabouei» MaTpHUIlbl IO UCXOTHOM;
- o0paboTKa CTpOK, CTOJIOIIOB, 3JIEMEHTOB MaTpPHIIbI;
- OpraHu3anys MOMCKa MaKCUMaJIbHON, MUHIMAJIbHON CYMMBI SJIEMEHTOB.
JIJ1s1 OpraHu3aiuu caMoOCTOATEIbHOI AesITeTbHOCTH 00y4aI0IIUXCS
PEeKOMEH/I0BAHO BOCI0/Ib30BATHCS CJIeyOIIUMHU HU(POBLIMHU pecypcaMu
MDI:
Buneo «Pa36op 3amanus Ne 18 ETD»:
https://uchebnik.mos.ru/material_view/atomic_objects/11450227?menuReferrer=c
atalogue
45. [ToBTOpEHNE TEOPETUUECKOTO MaTepHaia:
[TocTpoenwue - TporpamMMHas U armapaTHasi OpraHU3aIHsi KOMITBIOTEPOB U KOMIIBIOTEPHBIX
MaTeMaTH4eCKU CHCTEM:;
X MOZenen At - BHJIBI TIPOIPAMMHOTO 00ECTIEYEHHNS;
PCIHCHIA - OpaboTku HHPOPMALHH;
HpAKTIECKTX CKOpPOCTh nepenvaqu u 00p ;
3anau (3aanHe - coxpanenue (aitna B popmare CSV,
Ne 22 EI'D) - yrenus CSV-paiina;

- TCCTUPOBAHUC, oTJIaJKa MporpaMmal, HaIlMCaHHOM Ha SA3BIKC

IIPOrpaMMHPOBAHMUS.

Brimonnenue MPaKTUICCKUX 3aJaHH:
- aHaJu3 COBOKYIIHOCTH N BBIYHCIUTEIBLHBIX mponeccoB, KOTOPLIC MOTYT

BBINTOJIHATBHCA napaJjijieJIbHO
SJICKTPOHHBIX Ta6JII/II_[;

niM  1nocCjacaoBaTCIbHO C IMIOMOIIBIO

- ONpeJeNCHHEe MHHUMAJIBHOTO BPEMEHH, Yepe3 KOTOpPOe 3aBEepIIUTCS
BBITIOJITHEHHE BCEW COBOKYITHOCTH TIPOIIECCOB, MPU YCIOBUH, UYTO BCE

HE3aBHCHUMBIE PYT OT Ipyra MPOLEcChl MOTYT BBITIOJIHATHCS ApauIeIbHO;
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- HaxXxOXJCHHE Ppa3HUIbl MEXIY MHUHMMAaJIbHBIM BPEMEHEM BBINOJIHEHUS
IIPOEKTOB;
- HaXO0XXJeHHE MMHHUMAJIbHOTO BPEMEHH 3aBEPILIECHUS MIPOLIECCa U3 IIPOEKTa.

3ananue nemoHcTpannonHoro Bapuanra EI'3 2023 roaa

B aiine comepxkutcs uHpOpMammMs O COBOKYMHOCTH N BBIUYHCIHTEIHHBIX
IIPOLIECCOB, KOTOPBIE MOTYT BBIOJIHATHCS NAPAJJIEIBHO UM TIOCIIEI0BATENBHO.
Bynem roesoputs, uro npouecc B 3aBucut ot npouecca A, eciu JUisl BHIIOJHEHUS
npouecca B HeoOXxoaumbl pe3yabTaThl BhIMOIHEHHs npoiecca A. B atom ciyyae
IIPOLIECCHI MOT'YT BBIIIOJIHATHCS TOJIBKO MOCIIEI0BATENBHO.

Hudopmanusa o mpoueccax npeacTaBieHa B Qaiie B Buae Tabmuipl. B nmepsom
cTonbie Tabnuipl ykazaH waeHTudukarop mpomecca (ID), Bo BTropoM cronbiie
TaOJMIBI — BpeMsl €ro BBHINOJHEHHS B MUJUIMCEKYHIIaX, B TPEThEM CTOJOIE
IIEPEYHCIICHBI ¢ pasaennreneM «;» ID mpoueccoB, OT KOTOPBIX 3aBUCUT JAHHBIN
npouecc. Ecnu mporecc sBnsieTcsl He3aBUCUMBIM, TO B Ta0JIHIIE YKa3aHO 3HAUCHUE

0.

TunoBoii npuMep opraHu3aluy IaHHBIX B Qaiije:

Bpems ID
ID npomnecca B BBITIOJTHEHUST mporiecca(oB)
nporecca B (mc) A
1 4 0
2 3 0
3 1 1:2
4 7 3

Onpenenute MUHUMAJIBHOE BPEMs, YEPE3 KOTOPOE 3aBEPIIUTCS BBINOJIHEHUE BCEN
COBOKYITHOCTH IIPOLECCOB, IPH YCJIOBHH, YTO BCE HE3aBUCUMBIE JPYT OT Apyra
IIPOLIECCHI MOTYT BBIIOJHATHCS MapaUIEIIBHO.

TunoBo npumMep MMEET WLTIOCTPATUBHBIA Xapakrep. sl BBINOJIHEHUs 3a0aHus
UCTONB3YHTE JaHHbIE U3 IpUaraeMoro (Qaiiia.

B03MOXHO pelieHne ¢ HOMOIIBIO S3bIKOB IporpaMmupoBanust Python:

Buauane ¢aiin excel HEoOXOAMMO HKCHOPTUPOBATH Kak .cSv (Qail, ykas3aB
paszenuTenb (B HallleM peleHre OblI CUMBOII «;»). 3aTeM HEOOXOIUMO 3arpy3uTh
MOJTyYHUBIITHICS (aiin *22.csv’ B TPOEKT B cpejie pazpadbotku. [1pu pemennn 3anauu
UCTIONBb30BAJICA <OKATHBIN» aNrOpuUTM, NMPU KOTOPOM 3a0bUIMCh BCE 3HAYEHUS,
OTJIMYAIOIINECS OT MaKCUMAaJIbHO HEOOXOIMMBIX BPEMEH 3aBEPIICHHUSI MPOLIECCOB.

Texkcr nmporpaMMsl:
import csv

data =]
with open('22.csv", newline="""") as csvfile:

reader = csv.reader(csvfile, delimiter=";", quotechar=
pasjienunTesb, yKa3aHHbIH B eXCel

) # ucronp3zyem

for row in reader:
data.append(row][:-1]) # coxpansieM 1aHHbBIE B CIIUCOK, 00Ope3ast myCcTon
9JIEMEHT B KOHIIC psijia
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data = data[1:] # ynansiem 3aronoBku
for row in data:
row[0], row[1] = map(int, row[:2])
row[2] = list(map(int, row[2].split(""; **))) # pa3mensieM CpOKy 3aBUCHMBIX
MponecCOB HA 3JICMCHTBI U ITPUBOJAUM UX K HCITIOYUCIICHHOMY TUITY
row.append(0)
if row[2] == [0]: # paccmarpuBaem 3 BapuanTa: 1) mporecc He 3aBHCUM
row[3] = row[1]
elif len(row[2]) == 1: # 2) nporuecc B 3aBucut ot oHOrO0 mnpouecca A
row[3] = row[1] + data[row[2][0] - 1][3]
else: # 3) mporiecc B 3aBHCHT OT HECKOJIBKUX MTPOIIECCOB A
row[3] = row[1] + max(data[x - 1][3] for x in row[2])

print(max(x[3] for x in data)) # HaxogumM MaKCHMaIbHOE BpEMS
Otgert: 17 mc.

JIJ1s1 OpraHu3anMu CaMOCTOAITE/IbHOM 1eITeJIbHOCTH 00y4AK0IIUXCS
PEKOMEHI0BAHO BOCIO0/1b30BATHCH CJISAYIOIUMH HU(PPOBLIMHI pecypcamMu
MDII:

Buneo «Paz06op 3aganust Ne 22 ETOx:
https://uchebnik.mos.ru/material_view/atomic_objects/11418419?menuReferrer=c

atalogue

46. Ilepebop
BapHUaHTOB.
Iloctpoenue
Jiepesa.
PexyppenTHas
dbopmyna
(3amanue Ne 23
EID)

[ToBTOpEHME TEOPETUUECKOTO MaTepHana;

- dopmanuzaius NOHITHS AITOPUTMA,

- DKBHUBAJIEHTHOCTb aJITOPUTMUYECKUX MOJEIEH;

- pexyppeHTHas popmya;

- peKypcuBHas (YHKIIHS,

- rpadsl, TAOIUIBL

- aHAIM3UPOBATh PE3yJbTAT UCIOJHEHHUS aIrOPUTMA.
BrinosiHeHME TPaKTUYECKUX 3a1aHHIA:

- MOACYET KOIUYECTBA MPOTPAMM C «00s3aTETEHBIMY ITAIIOM;

- MOACYET KOMUYECTBA IPOrPaMM C «H30eraeMbIM» ITAIOM;

- MOACYET KOTUYECTBA MPOTPAMM C «00S3aTENbHBIMY H «M30eTaeMbIM»

JTanamu;
- HaxOXJIEHHE KOJIMYECTBA MPOrPaMM [0 3aJaHHOMY YHCITY.

B 3aganun HCO6XOIII/IMO noACUYUTATb KOJUYCCTBO HPOIrpaMM IJId (bOpMaHBHOFO
HUCITIOJTHUTECIISA, MMO3BOJIAIONINX I 3aJaHHBIX HadaJIbHBIX YCJ'IOBI/II\/’I n (BOSMO)KHO)
JOITOJIHUTCIIbHBIX OI“paHI/I‘-IeHI/Iﬁ NOJYUYUTh OIPEACICHHOC PC3YJIbTUPYIOUICC
3Ha4YCHUC.

Meroanyeckue pexoMeHAauMu. PelleHre OCHOBBIBAETCS Ha IPUHLHUIAX
JUHAMHYECKOro mporpammupoBanud. Kak mpaBuio, ¢popMynupoBKa 3aJaHus He
MIO3BOJISIET 3a Pa3yMHOE BpEMs IIOCTPOUTH HENOCPEACTBEHHO JIEPEBO BCEX
BO3MOXXHBIX IIporpaMM. C JIpyroi CTOpOHBI, AJisl pEIIeHUs 3TOr0 U He TpedyeTcs.
HeoGxoaumo moka3aTh o0Oydaromiemycsi, 4TO, IOCKOJIBKY JH000€ YHCIOBOE
3HAYEHUE MOXKET OBITh IOJIyYE€HO JOMYCTHMMBIMM KOMaHJaMHM U3 HECKOJIBKHMX
JPYIUX 4YHUCJIOBBIX 3HAYEHUM, a B KAaueCTBE KOMAaHJ HCIOIb3YIOTCS TOJIBKO
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KOMaH/Ibl, YBEJIMYHMBAIOIIAE YHCIOBBIE 3HAYCHHS, 3a7ady MOXHO CBECTH K
MOCJIEIOBATEILHOMY ONPEICTICHUIO JIsl KK I0T0 YHCIOBOTO 3HAUEHUS B 33JJAHHOM
JMaria3oHe KOJWYECTBA MIPOrpaMM, KOTOPHIMH MOKHO TTOJIYYHTh 3TO 3HAUYCHHUE.
PaccMoTpuM mpocToit mpuMep Tt IEMOHCTpAIiK 6a30BOT0 METO/1a PEIICHUS:
VY ucnomHuTeNs ecth 1Be KoMaH bl «IIprbaBuTh 1» 1 «YMHOXUTH HA 2». CKOIBKO
MO>KHO COCTABHTb ITPOrPaMM, KOTOPBIE MO3BOJISIFOT U3 4rcia 1 momyunts yrcio 10.

Beimumewm uucna ot 1 o 10:
1 2 3 4 5 6 7 8 9 10

Uucmo 2 MoXkeT ObITh MOJMIydeHO M3 yucia | mo0oil W3 yKa3aHHBIX KOMAaH].
CrnenoBarenbHO, CYHIECTBYET 2 MPOTPAMMBI, KOTOPBIE MO3BOJISIOT M3 yucia |
MOJIYYUTh YHCIIO0 2. 3alMIeM 3TO KOJHYECTBO MPOrPAMM IO YHCIIOM 2:

1 2 3 4 5 6 7 8 9 10

2

3aMeTuM, 4YTO 4YMCIO0 3 MOXKET OBITh IOJIyY€HO TOJIbKO mHpubaBieHueM 1 K
peabIAYIIEeMy 3HaUeHHIO, BIIPOUYEeM, Kak U Jito0oe JApyroe HeuéTHoe yKcio. Toraa
JUIE BCEX HEYETHBIX YHCEN MBI MOKEM IPOCTO AyOJIMpOBaTh 3HAUYECHUE U3
npenbayiiel sdeliku. Beab Bce mporpaMMbl, KOTOPBIMH yIQJIOCh IOJIYYUTh
OpeIbIAyIIee YHCIO0, MPOJODKATCS E€AMHCTBEHHBIM 00pa3oM — J00aBlIeHHUEM
komaH bl «[IpubaButh 1»:

1 2 3 4 S) 6 7 8 9 10
2 2
Yucno 4 MoxeT ObITh MONy4eHO uiH pubasneHueM 1 k unciy 3, wim yMHOKEHHEM
Ha 2 wuymcna 2. CnenoBareibHO, KOJIMYECTBO IPOTPAMM, KOTOPBIMH MOXKHO
HOJY4YHUTh U3 3HaueHus 1 3HadueHue 4, OyAeT paBHO CyMMe KOJIMYECTBA MIPOrpamM,
KOTOPBIMM MOXHO [OJIyYUTh 3HaueHue 2 (OHM MPOJOJDKATCS KOMaHIoN
YMHOXKEHHS Ha 2), U KOJIMYECTBA IPOrPaMM, KOTOPBIMH MOYKHO TTOJTy4YUTh 3HAUCHHE
3 (oHm mpopomkarcs komaHaou mpubOamieHus 1). Torma mox 3HaueHue 4 MbI
3anumnieM 2 + 2 =4 y, BCIOMHUB MIPEABbIAYIINN 11ar, MPoayOoIupyeM 3To 3HaYeHHUe
IOJT YHMCIIOM 5:

1 2 3 4 5 6 7 8 9 10
2 2 4 4

Yucno 6 MOXKHO MONY4YUTh, IpUOaBUB 1 K YMCAy 5 MM YMHOXHB Ha 2 4Hcio 3.
CH0XHMM KOJIMYECTBO MPOTPaMM, KOTOPBIMHU MBI TIOJTyYalii yuciia 3 ¥ 5, 1 3anuiem
o1 YucjaoM 6 (M, KOHEYHO, TI0JT YUCIIOM 7):

1 2 3 4 ) 6 7 8 9 10
2 2 4 4 6 6
AHAJIOTUYHBIM pacCyXICHUEM MOJIYyYUM KOJIMYECTBO MPOrpaMM JJIs 3HaUeHHH 8 u

9:

1 2 3 4 5 6 7 8 9 10
2 2 4 4 6 6 10 10
OcTasiock 3anoJHATH SYEUKY 111 3HaueHus 10. Mbl MOKEeM NOJTyYUTh 3TO 3HAYCHUE

NJIN U3 3HAUYCHUA 9, NnJIn n3 3Ha‘leHHfI 5, CJICOOBATCIbHO, Hy)KHO 3aIlmncaTb 10 + 4 =
14:

1 2 3 4 5 6 7 8 9 10
2 2 4 4 6 6 10 10 14

Ortser: 14.
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3amaua MOXKET ObITh YCIIO)KHEHA IBYMS BUAAMH OTpaHUYCHHN. MOXHO
noTpedoBaTh, YUTOOBI TPACKTOPHSI BEIYUCIICHUH CO/IepIKalla OMPeIeIEHHOE YHCIIO0
(uncna) Uiy 9To0BI OHA, HA0OOPOT, HE CoJIepIKalia ONpeIeAEHHOE YUCIIO (YHrCIa).
EcTecTBeHHO, MOKHO IPUMEHHUTH 00a OTpaHUUYEHUS OJTHOBPEMEHHO.

3ananue

Hcnonnumens npeobpazyem uucio Ha sxkpane. Y ucnonnumens ecmos 08e KOMAHObL,
KOMOPbIM NPUCBOEHbI HOMEDA.

1. ITpu6aBuTs 1.

2. YMHOXUTH Ha 2.

Ilepsas komanoa ysenuuusaem yucio Ha dKkpame Ha 1, 6mopas ymHodcaem e2o Ha
2. Ilpoepamma Onsa ucnoanumens — 3mo nOCae008amenbHocms KOMAaHo. CKOIbKO
cywecmeyem npocpamm, Oasi KOMOPbLIX Npu UCXOOHOM uucie 1 pesynvmamom
aenaemcs yucio 20 u npu 3mom mpaekmopust 8bluucienuti cooepxcum yucio 10?

Hlar 1. 3anmonauM Tabuuily 1O mpaBwiaM, OOO3HAYEHHBIM B NPEABLIYIIEM
npuMepe, OT HAYalbHOIO 3HAYCHHUS JI0 TOro, KOTOPOE O00S3aTeNbHO JIOJDKHO
colepKarbesi B TpaeKTOpuH. [10CKONBKY MBI BhIIIE €€ yXKe MOCTPOWIIH, IPOCTO
CKOITUPYEM CIoJ1a:

1 2 3 4 5 6 7 8 9 10
2 2 4 4 6 6 10 10 14

[ar 2. IIpomomkuM 3amoHATh TaOMUIly AJIS CIEIYIOIIUX 3HAYEHUM, OTIEIBHO
IPOBEPSis, YTO OUYEPENHOE YHUCIO MOJy4yaercss Wiau u3 3HaueHusa 10, umm u3
3HAUEHHUsI, KOTOPOE€ Mbl Mojayuunau mnocie 10. DTo rapaHTupyeT HaM Halluyue
3nayenus 10 Ha Tpaextopuu. [lockonbky 3Hadenune 11 mMoxer OBITH MOTYyYEHO
Tonbko U3 10, mpubaBieHuem 1 — /i HEro COXpaHUTCS YUCIO MPOTPaMM, paBHOE
14. ObpaTtM BHMMaHHE, YTO HU OJIHO YMCIIO B Auamna3zoHe oT 12 g0 19 He MoxeT
ObITh TOJY4YEHO YMHOXXEHMEeM Ha 2 4ucia Oosbmiero uiaud  pasHoro 10.
CnenoBarenbHO, BCE OTH 4YHCIAa TaKK€ MOTYT OBITh IOJIy4E€Hbl TOJBKO
IPOJODKEHUEM TIpOrpamMM, KOTOPBIMH TIOJYYEHO MPEAbIAYyLIEe 3HA4YEHUE
€IMHCTBEHHBIM 00pa3oM — npubasienueM 1. Toraa mosydum Takoe Mpo0 KEHNE
TaOJIUIIBL:

1 2 3 4 5 6 7 8 9 10
2 2 4 4 6 6 10 10 14

11 12 13 14 15 16 17 18 19 20
14 14 14 14 14 14 14 14 14

A BoT 3HaueHue 20 MOXeT ObITh MOJTYYEeHO Kak u3 3HaueHus 19 (mpubasneHuem 1),
Tak U u3 3HaueHus 10 (ymHOoxkeHHeM Ha 2). CIOXHM KOJHMYECTBO IPOrpamw,
KOTOPBIMM MBI NToTy4anu 3HadeHust 19 u 10, u monyuum otset: 14 + 14 = 28.
3aganue

Hcnonnumens npeobpasyem uucio Ha 3Kkpate.

Y ucnonnumens ecmo 06e komanowvl, KOMOPLIM NPUCBOEHBL HOMEPA.:

1. ITpuGaBuTs 1.

2. YMHOXUTH Ha 2.

IIpoepamma Ons ucnoaHumerns — 3mo nociedo8amenbHOCHb KOMAHO.

Ckonvko cywjecmeyem npocpamm, Osi KOMOPbIX HPpU UCXOOHOM uucre 1
pesynomamom Aeisemcs  qucio 35, npu  3mMom mMpaeKmopus Gbl4UCTIeHUl
cooepacum uyucio 10 u ne cooepxcum 17?
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Tpaexmopus gvluucieHull nNPopamMmsl — M0 NOCAIE008AMENbHOCHb PE3VIbMAamos
BbINOJIHEHUSI 6CeX KOMAHO npocpammsl. Hanpumep, ons npoepammwvr 121 npu
ucxoOHoMm yucie 7 mpaekmopus Oyoem cocmosimo uz uucen 8, 16, 17.

[lar 1. 3amoaHuM TaOIMIly IJIs 3HAYEHWH OT HAYaJbHOTO JI0 TOTO, KOTOpPOE
00s13aTeIbHO JIOJDKHA COEPKATh TPACKTOPHSI:

1 2 3 4 5 6 7 8 9 10
2 2 4 4 6 6 10 10 14

[ar 2. B mpenpiaymeM MnpuMepe Mbl IMOJYYUIIH, YTO Aaliblle MpPOAOJLKEHUE
BO3MOXXHO TOJBKO JBYMSI CIOCOOaMHM: TIIOCIIEAOBAaTeNbHO MNpHOaBIATH 1 10
nonydenus 20 win ymHOxuTh 10 Ha 2. Ho, 3amMeTuMm, 4TO NEpBHIi crtocod it Hac
B JTOM IpHUMepe HEBO3MOXKEH, MOCKOJbKY TOTJa Ha TPACKTOPUU MOIYyYUTCS
snauenue 17. CnegoBarenbHo, 3HaueHus oT 17 10 19 He HOCTHKUMEI, a 3HAYCHUE
20 MOXXHO TONY4YUTh TOJBKO M3 3HAaYeHUs 10 eIMHCTBEHHBIM MPOJOKEHUEM
nporpamm — ymHOXkeHueM Ha 2. Taxxe ormerum, yto 3HaueHus ot 11 go 16 no-
MPEKHEMY JIOCTHKUMBI TPOJIOJDKEHHEM MPOrpamMM, KOTOPBIMU JIOCTUTHYTHI

OpeIbIAYIIANE 3HAYCHUS CIUHCTBEHHBIM CIIOCOOOM — mpubaBieHueM 1.
CrieoBaTebHO, MOTYYaeM TaKyIO TaOIHILY:
1 2 3 4 5 6 7 8 9 10
2 2 4 4 6 6 10 10 14

11 12 13 14 15 16 17 18 19 20
14 14 14 14 14 14 # # # 14
Teneps HaM HYKHO MPOJIOJDKUTH €€ 3aMOJIHEHUE 10 3HaueHus 33. 3HaueHus s
HEYETHBIX yncen OyayT, Kak U paHbllle, COBMAIATh C MPEABIAYITIMHI 3HAYCHUSIMH,
a 3HAYCHUS JUIA YETHBIX OYAYT MONYJaThCs CIOXKEHHEM KOJIMYECTBA MPOTPaMM,
KOTOPBIMHM TIONYYAIOTCA JBAa MPEABIAYIIUX Ui TAaKOTO 3HAYEHHUS 4YHCEN Ha

TPAEKTOPHH:

1 2 3 ) 5 5 7 8 o1 10
2 2 4 4 6 6| 10 é 14

1 1 1 1 1

o122 |3 w1 i 1 2] 18 |g| 2

1 1 1

A R " 14

2 2 2 2 2

o2 5| o 2] s |5 8 g

1| 14+14=2 | 2 | 28+14=4 | 4 | 42+14=5 | 5 | 56+14=7 | 7 | 70+14=8

4 8 8 2 2 6 6 0 0 4

3 3 3

- Y -

8 | 84+14=9 | 9

4 8 8

OO6paTtuM BHUMaHUE, YTO 3HaYeHUE 34 MOXKET ObITh MOTYYECHO TOJIBKO U3 3HAUCHHUS
33 mpubasnennem 1, mockoibKy 3HaueHue 17 HemocTmxumo. CremoBaTenbHO,
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KOJIMYECTBO TPOTpPaMM ISl 3HA4YeHHS 34 W CICIyIOMEro 3a HUM HEYETHOTO
3HaueHUs 35 He U3MEHSTCS U OTBET OyneT 98.

Eie oyHIM MOTEHIIMATBHBIM YCIO)KHEHUEM 3aJIaHUSI MOXKET OBITh HCITOJIb30BAHHE
HE JIBYX, a TPEX WM OOJBIIEro YMcia KOMaHA JJIs UCTIOMHHUTENS. B aToM ciydae
POCTO MPUAETCS JUTSI HEKOTOPBIX YHCIIOBBIX 3HAYEHUH CKJIAJbIBATh KOJIMYECTBO
KOMaHI, KOTOPBIMH TIOJTy4eHBI 3 U OoJiee MPEAbIAYyIINX 3HAYCHUS. JTO YBEIUUUT
BBIYUCITUTEILHYIO CIIOKHOCTh, HO HUKaK HE U3MEHHUT METO/I PEIICHUS 33 JaHHUI.

Jlis ynoOcTBa M yMEHbILEHHS BBIYUCIUTENbHBIX OIMOOK, MOKHO CaMH
BBIYUCIICHUS JIeNaTh (POpMyIaMH B 3JIEKTPOHHBIX TabauIax. MoHO MbITaThCs
IIOCTPOUTH U IIPOrPaMMHOE pELICHUE, HO, KaK IIPaBUJIO, HAIIUCAHUE U OTJIaJIKa
IPOTPaMMBbI 3aHUMAET OOJIbIIE BPEMEHH, YeM MOJICUYET Ha KATbKYJISATOPE WK B
3JIEKTPOHHBIX TAOIULIAX.

JIJ1s1 OpraHu3anMu CaMOCTOAITE/IbHOM 1eITeJIbHOCTH 00y4Ar0IIUXCS
PEKOMEH/I0BAHO BOCIO0/1b30BATHCH CJISAYIOIUMH HU(PPOBLIMHI pecypcamMu
MDOII:

Buneo «Pa30op 3ananus Ne 23 EI'Ow»:

https://uchebnik.mos.ru/material _view/atomic_objects/11450316?menuReferrer=c

atalogue

47. Ilepebop
BapHAHTOB.
JImHaMu4ecKoe
MIPOrPaMMHUPOB
aHue (3agaHue
Ne 23 EI'D)

[ToBTOpEHUE TEOPETUYECKOTO MaTepHana:
- OCHOBHBIC KOHCTPYKIHHN SI3BIKOB mporpaMMHupOBaHUsA. Cucrema
pOrpaMMHPOBaHUS;
- (opmanuzanys MOHITHUS AITOPUTMA;
- DKBHUBAJIECHTHOCTH aJITOPUTMHUYECKUX MOJIENIEH;
- pexyppeHTHas popmya;
- peKypcuBHas (pYHKIMS;
- aHaAIWU3UPOBATh PE3yJIbTAT UCIIOJIHEHUS alrOpUTMa.
BeinonHenne npakTHYeCKUX 3a/laHui:
- IMOUCK KOJHUYCCTBA IporpaMm C «00s3aTENBHEIM» U «U30eracMbIM»
JTanamuy;
- TOACYET KOJIMYECTBA IPOTPAMM C «O0S3aTEIBHBIMY 3TAIIOM;
- MOJCYET KOJIMUYECTBA MPOTrPaMM C «H30eraeMbIM» 3Tarom;
- HaXOXJEHHE KOJIMYECTBA IMPOTPaMM I10 3aJaHHOMY YHCITy

48. O6paboTka
CHUMBOJIBHBIX
CTPOK (3a7aHue
Ne 24 EI'D)

[ToBTOpEHKE TEOPETUUECKOTO MaTEpHalIa:
- OCHOBHBIE  KOHCTPYKIIMM  SI3bIKOB  mporpammupoBanus.  Cucrema
MPOrpaMMHUPOBAHNS;
- OCHOBHBIE OIIEpALIUU CO CTPOKAMU;
- YTEHHE CTPOKH U3 (paiina;
- TGCTHpOBaHPIe, oTJIagKa HpOl”paMMI)I, HaHI/IcaHHOﬁ Ha S3BIKC
[IPOrpaMMHUPOBAHUS.
Penrenue 3amau:
- OHpeI[eJ'II/ITI) MAKCUMAJIBHOC KOJIMYECCTBO naymmx HO}IpSI)I CHUMBOIJIOB;,
- ONpEeNenuTh  CUMBOJI, KOTOPBIM  dYalle  BCEro  BCTpeYaercs B
MIOCJIEIOBATEIHLHOCTH.

JLJ1s1 OpraHu3anmu CaMoCTOATE/IbHOM 1eTeJIbHOCTH 00y4arOLIUXCs
PEKOMEHI0BAHO BOCI0/1b30BATLCH CJSAYIOIUMH HU(PPOBLIMH pecypcamMu
MDOIII:
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Buneo «Pa3z6op 3amanus Ne 24 ET'D»:
https://uchebnik.mos.ru/material/atomic_object-

13519061 ?menuReferrer=catalogue

Buneo «Pa36op 3amanust Ne 24 EI'D»:

https://uchebnik.mos.ru/material _view/atomic_objects/11450364?menuReferrer=c

atalogue

49. O6paboTka
CHUMBOJIBHBIX
CTPOK (3a/1aHue
Ne 24 EI'D)

[ToBTOpEHME TEOPETHUECKOTO MaTepHalia;
- OCHOBHBIE  KOHCTPYKIIMHM  SI3bIKOB  mporpammupoBanus.  Cucrema
MIPOrpaMMHPOBAHHS;
- OCHOBHBIE OTIEpallUU CO CTPOKAMH;
- YTEHHE CTPOKHU U3 (aiina;
- TECTUpOBaHHWE,  OTJIAJKa  MpPOrpaMMbl,  HANUCAaHHOM  Ha  SI3bIKE
MIPOrpaMMHUPOBAHHMS.
Pemenne 3agau:
- HalTH CTPOKY, COJAEPKAIIYI0 HAaUMEHbIIIEe KOJIMYECTBO OYKB;
- ONpEeNeNuTh MAaKCUMAJIbHOE PACCTOSIHHE MEXK]Iy OJJMHAKOBBIMU OYKBaMH B
OJHOM CTpOKe

50. O6paboTtka
IEJIBIX YHUCEIL.
[IpoBepka
JEITUMOCTH
(3amanue Ne 25
EI'D)

[ToBTOpEHME TEOPETUUECKOTO MaTepHraa:
- OCHOBHBIE  KOHCTPYKIIMM  SI3bIKOB  mporpammupoBanus.  Cucrema
MpOrpaMMHUPOBAHNS;
- opraHu3zanus nepedopa mocie0BaTeIbHOCTH IENBIX YHCET,
- CHCTEMBI CUHCIICHHUS;
- IEIHMOCTD YHCIIa;
- aJNrOpUTM IPOBEPKU HATYPAIBHOI'O YMCIIA HA IIPOCTOTY;
- TE€CTUPOBAHUE, OTJIaJKa  MpOrpaMMbl,  HAllMCAaHHOM  HA  SI3BIKE
[IPOrpaMMHUPOBAHUS.
BrinosiHeHME TpaKTUYECKUX 3aJaHHI:
- HaxOXIEHUE JEIUTENICH YuCla CPEAU LENbIX YUCell, IPUHAIJIEKAIUX
OTpE3KY;
- HAaxOXJEHHUE YETHBIX, HEYETHBIX JEIUTENEH Cpeau LEIbIX YHCEd,
MPUHAJICKAIIUX OTPE3KY.

I[.JIS[ opranu3anuu CAMOCTOATEJILHON ACATECIBHOCTHU oﬁyqamnmxca
PEKOMEHI0BAHO BOCI0/1b30BATLCH CJASAYIOIUMH HUPPOBLIMH pecypcamMu
MDODII:

Buneo «Pa36op 3amanus Ne 25 EI'Dx»:
https://uchebnik.mos.ru/material/atomic_object-
13519088?menuReferrer=catalogue

Buneo «Paz6op 3amarus Ne 25 ETDx:

https://uchebnik.mos.ru/material _view/atomic_objects/11450384?menuReferrer=c

atalogue

51. O6paboTka
LEJIbIX YHCeIl
(3amanme Ne 25
EI'D)

[ToBTOpEHME TEOPETHUECKOTIO MaTepuaa:

- OCHOBHBIE  KOHCTPYKLUMHM  SI3bIKOB  mporpamMmupoBanus.  Cucrema
IPOrpaMMUPOBAHUS;

- oprasuzanus rnepedopa Mnocae10BaTeIbHOCTH LENbIX YHCET;

- CHCTEMBI CUHUCIICHHUS;

- JIeMMOCTh YHCIa;

- aNrOpUTM IIPOBEPKU HATYPaJbHOI'O YMCIA HA IIPOCTOTY;

- TECTUpOBAaHWE,  OTJIAJKa  MpPOrpamMMbl,  HANMCAaHHOM  Ha  s3bIKE
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IIPOrPaMMHUPOBAHUSL.
BrInonHeHne nNpakTU4eCKUX 3a0aHHN:
- HaxOXKIECHME 4MCell, IPUHAMIEKAIUX OTPE3KY, COOTBETCTBYIOLIEH Macke

52. O6paboTka
MacCHBa IENbIX
qHCeN U3
daiina.
CoprupoBka
(3amanue Ne 26
EI'D)

[ToBTOpEHME TEOPETUUECKOIO MaTepHaa:
- OCHOBHBIE  KOHCTPYKLHH  SI3BIKOB
IIPOrPaMMHUPOBAHMS;
- YTEHHUE JaHHbIX U3 Qaiina;
- XpaHEHHE MaCCUBA JJAHHBIX;
- 00paboTKa 1eT0YUCIEHHON HH(OPMAIMK C UCIIOIb30BAHUEM COPTUPOBKHY;
- TECTHUPOBaHME,  OWIALKAa  [POrpaMMbl,  HANUCAHHOM  HA  SI3BIKE
IIPOrPaMMHUPOBAHUSL.
BrInonHeHne npakTU4eCKUX 3a0aHHN:
- NIOCTPOEHHE AITOPUTMOB U IPAKTUYECKUE BBIUMCIICHMS,
- co3/laHue MH(QOPMALMOHHBIX MOJeNIel 0OBEKTOB, CUCTEM U IIPOLECCOB B
BUJIE AJITOPUTMOB;
- pELIEHHE NPAKTUKO-OPUEHTUPOBAHHBIX 337a4 C UCIOJIb30BAHUEM SI3BIKOB
IIPOrPaMMHUPOBAHUS.

nporpammupoBanusi.  Cucrema

Pemenne 3amau:

orpezesieHue MAaKCUMAJIBHOTO YHCIa ITOTh30BaTeleH, (Pailiibl KOTOPBIX BO3MOYKHO
COXPAHUTh B APXUBE;

HAXO0XJICHHE MaKCUMAJIbHOTO pa3Mepa HMeEIomerocss Qaiiia mpu 3aJaHHBIX
YCIIOBUSIX;

HaxOXJIeHue OOIIeld CTOMMOCTU TMOKYNKH MPU U3BECTHOM CTOMMOCTH Ka)JIO0TO
TOBapa, MPU U3BECTHOM YCIIOBUU ITPEAOCTABICHUU CKHUJIKU;

oTpeieJICHUE KOJIMYEeCTBa U OOIIYI0 MacCy Tpy30B, BO3MOXKHBIX ISl TIEPEBO3KH,
IIpY 3aJJaHHBIX YCIOBUSIX;

HaXO0XJEHUE KOJIMYECTBA 3aKYIIJIEHHBIX U3/ICJIMI U CYMM OCTaTKa OT MOKYIKH;
ompejeieHne MHUHHUMAJIbHOTO Oana mpu3épa U MOOEIUTENsT ONMMITHAABI IO
3aIaHHOM MH(OPMAIIUU O Pe3yJbTaTax KaXXI0ro U3 yUaCTHUKOB OJIMMITUATBI.

I[.JIH opranu3anuu CAMOCTOATEJILHON ACATCIBHOCTH Oﬁy‘{aIOIIII/IXCH
PEKOMEHI0BAHO BOCI0/1b30BATLCH CJASAYIOIUMH HUPPOBLIMH pecypcamMu
MDODII:

Buneo «Pa36op 3amanus Ne 26 EI'DO». Yacts 1:

https://uchebnik.mos.ru/material _view/atomic_objects/11480395?menuReferrer=c
atalogue

Buneo «Paz6op 3amanust Ne 26 EI'D». Yacts 2:

https://uchebnik.mos.ru/material view/atomic objects/11480411?menuReferrer=c

atalogue

53. O6paboTka
LENTOYUCIIEHHO
i nuaopmanuu
c
UCTIOJTb30BaHUE
M COPTUPOBKHU
(3amanue Ne 26
EID)

[ToBTOpEHME TEOPETHUECKOTIO MaTepuaa:
- OCHOBHBIE€  KOHCTPYKIHUH  SI3bIKOB
POTPaMMHPOBAHHS;
- YTeHHe JaHHBIX U3 (aiina;
- XpaHEeHHE MaCcCUBA JJaHHBIX;
- 00paboTKa IeTOYHCIEHHON HH(GOPMAIINH C UCTIOIh30BAaHUEM COPTHPOBKH;
- TeCTUpOBaHWE,  OTJAJKa  TPOrpaMMbl,  HANMCAaHHOM  Ha  s3bIKE
MPOrpaMMUPOBAHUSL.
BrInonHeHue NpakTUYECKUX 3a1aHUN:

nporpaMmMupOBaHUA. Cucrema
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MOCTPOCHUE AITOPUTMOB U MPAKTUYECKUE BHIYUCICHUS;
pelIeHre MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4 C MCIOJIb30BAHUEM SI3BIKOB
IPOrpaMMUPOBAHUS

54. Penrenue
3a7a4 aHaAJIN3a
JTAHHBIX: cOOp
MEPBUYHBIX
JIAHHBIX,
OYHCTKA U
OIICHKA
KayecTBa
JTAHHBIX, BBIOOP
U TIOCTPOCHHUE
MOJIEIIH,
peoOpa3oBaHU
€ JaHHBIX,
BU3YyaITU3aIUs
JIAHHBIX,
HUHTEPIIPETALHS
pe3yIbTaToB
(3amanue Ne 27
EI'D)

HOBTOp CHUC TCOPECTUUCCKOI0O MaT€puaa:

OCHOBHBIE  KOHCTPYKILIMH Cucrema
IIPOrPaMMHUPOBAHMS;

YTEeHUE JaHHbIX U3 Qaiina;

OCYIIECTBJICHUE JEKOMIIO3UIMIO 33/a4d Ul HE3aBUCUMOW pa3paboTku
METOJOB pEIICHHUs €€ 4YacTeii M IOBTOPHOIO MCIIOJIb30BAaHUS T'OTOBBIX
pELLEHN;

OLICHKa AaCHUMITOTHYECKOM CJIOXXHOCTU QJIrOpUTMa B 3aBHCHUMOCTH OT
pa3Mepa UCXOOHBIX JaHHBIX;
OCHOBBI KOMOWHATOPHKY;
TECTUPOBAaHUE,  OTJIAJKa
IIPOrPaMMHUPOBAHUS.

SA3BIKOB [MporpaMMupOBaHUs.

MpOrpaMMbl,  HAlMCaHHOM  HAa  S3bIKE

BrInonHenne npakTUH4eCKUX 3a0aHHUN:

IIOCTPOEHUE ANTOPUTMOB U TPAKTUYECKUE BBIUNCIICHMUS;
co3/1aHre MH(POPMAITMOHHBIX MOJIENeH 0OBEKTOB, CUCTEM W IMPOIIECCOB B
BU/JIE AITOPUTMOB;

pa3paboTka 3 PEKTUBHBIX IO MaMATH U BPEMEHU UCTIOJTHEHHSI aITOPUTMOB
C UCIOJIb30BAHUEM SI3BIKOB POIPAMMUPOBAHHS;

pelieHue MpakTUKO-OPUEHTUPOBAHHBIX 33/1a4 C HCIOJIb30BAHUEM S3BIKOB
IIPOrpaMMHUPOBAHMUSL.

Pemenue 3agau:

onpeAeseHue KOJMYeCcTBa nap, TPOEK 3HaYEHU 10 3aJaHHOMY YCIIOBHIO;

MOWCK MAaKCHMAaJlbHOM CyMMBbI (IIPOM3BEACHHUS) Maphl YHCET MO 33JaHHOMY
YCIJIOBHIO;

BBIYMCIICHHE JIOKAJIBHOTO MUHUMYMa B MAaCCUBE LIEJIbIX YHCE.

J1J1s1 OpraHnu3amuy caMoCTOSITeJILHOI 1eITeTbHOCTH 00yIaI0 XS
PEKOMEHI0BAHO BOCNO/Ib30BATHCS CJIEAYHIIMMHU IM(POBBIMHU pecypcaMu

MDII:

Buneo «Pa30op 3ananus Ne 27 EI'Ow»:
https://uchebnik.mos.ru/material/atomic object/135191127?menuReferrer=catalogu

e

]_31/1;[60 «Paz6op 3amanus Ne 27 EI'O». YacTts 1:
https://uchebnik.mos.ru/material view/atomic objects/11480421?menuReferrer=c

atalogue
Buneo «Pa3z6op 3amanus Ne 27 EI'D». Yacts 2:

https://uchebnik.mos.ru/material view/atomic objects/11480435?menuReferrer=c

atalogue
KoMmnbrorepHsie ceTn
Copep:xxanne Oo0pa3oBarenbHbIe Iu@poBEIE TeCTOBbIE PECYPCbI
3aganui EI'D pe3yJbTaThl P pecyp

3amanue Ne 13
EID

KomnsrotepHbie

[TosicHATH IPUHLIKIIBI
[TocTpoenust
KOMIIBIOTEPHBIX CETEH.

1. Tect «KEI'D Ne 13. CocraBnenue IP-aapeca
M3 JacTeuny:
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CETH.
Anpecanus B

cetn MHTEepHeT.
Ucnonb3oBanue
MacCKHU MOJICETH

BeraBsaTs ob1ee u https://uchebnik.mos.ru/material view/test

pa3nuyMs B OpraHu3aum specifications/516121?menuReferrer=catalo

JIOKAJIbHBIX U INI00AIBHBIX M

KOMITBIOTEPHBIX CETSX. 2. Tecr «KET'D Ne 13. Onpenencuue aapeca

AHanu3upoBarh ajpeca B nojceru no IP-agpecy u macke»:

cetu IHTEpHET, BBLICIIASA https://uchebnik.mos.ru/material_view/test

yactu IP-ampeca. specifications/519143?menuReferrer=catalo

OOBACHATH NOHATHE que

Macka. 3. Tect «KEI'D Ne 13. Onpenenenne HoMepa
(koma) kommbloTepa B ceTu 1o IP-agpecy u
MacCKeE»:

https://uchebnik.mos.ru/material_view/test
specifications/520304?menuReferrer=catalo
gue

4. Tect «KEI'D Ne 13. OnipenenieHre MacKu 1o
IP-aszecaM KOMIIBIOTCpA U ITOACCTH»:
https://uchebnik.mos.ru/material_view/test
specifications/520697?menuReferrer=catalo
gue

5. Tect «KET'D Ne 13. Konuuectso IP-
aapeCoOB, COOTBECTCTBYIOIIUX YCIIOBHUIO»:
https://uchebnik.mos.ru/material_view/test
specifications/522192?menuReferrer=catalo

que

IToypouyHoe miIaHupoBaHue

3ansTue PexoMeH1aMM 10 OPraHU3aIUH AeSITEJILHOCTH 00y4aI0IIHXCS
55. IP-anpec, [ToBTOpEHME TEOPETHUECKOTO MaTepHaIa;
aJipec CeTH, - rnobanbHas ceTh HTEpHET;
Macka (3aaHue - nonstue URL anpec;
Ne 13 EI9) - aJpecauus B CETH;

- IP-agpec (aapec cetH, aapec y3ia B CETH);
- Macka.
BrinosiHeHUE TPaKTUYECKHUX 3a1aHHI:
- BoccraHoBieHue IP-agpeca no ¢pparmenram;
- 1o u3BectHomy IP-aapecy u moaceTn onpenenuTs Mackys,
- 1o u3BectHoMy |IP-anpecy u Macke onpeaenuTs HOMep KOMITbIOTEpa B CETH

AwnToH 3anucan IP-agpec mKoIbHOTO cepBepa Ha JIMCTKE OyMaru U MoJIOKUII €ro B
KapMaH XyJu. AHTOHa MaMa ciiydaifHO ocTHpalia XyIu BMecTe ¢ 3anuckoi. [locne
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CTUPKA AHTOH OOHApPYKHJI B KapMaHE XyJId YeThIpe 0OpbIBKa ¢ pparmentamu [P-
anpeca. Otu (pparmenTsl 0003HaueHsl OykBamu A, b, B, I'. Boccranosute IP-agpec
HIKOJBHOTO  cepBepa. B OTBeTe yKaXUTE TMOCIEIOBATEIBHOCTh  OYKB,
o0o3HavaromMx GparMeHTHl, B IOPSAKE, COOTBeTCTBYIOIIEM [P-aapecy.

A b B I
89.1 07 67.2 | 215.

AKTyanu3upoBaTh 3HaHUS 110 TEME:

Kaxxnprit koMIproTep, MOIKIIOYEHHBIM K ceTh MHTEpHET MMeeT COOCTBEHHBIN
anpec, IP-aapec. IP-agpec kommbroTepa — 310 32-0MTHOE YKCIIO, MPEACTABICHHOE B
BUJIC YETHIPEX UMCEl, pa3eI€HHBIX TOUKaMH, KKJ0€ U3 TUX YHMCe] HAXOAUTCA B
untepsaie 0..255.

IP-anpec cocTouT U3 IByX YacTeil: afapeca ceTH U ajpeca y3ia B 3Toi cetu. [lenenue
IP-anpeca Ha wyactu ompenensieTcss Mackol — 32 OUTHBIM YHCIIOM, B JIBOUYHOMH
3aMycy KOTOPOTO CHavasla CTOSAT €AMHHUIIBI, a 3aTeM HYJIH.

K anpecy ceru otHOCcuTCs Ta yacTh |P-agpeca, KoTopast COOTBETCTBYET € IMHUYHBIM
OuTaM MacKH.

K agpecy y3na otHocutcs ta yacth [P-aapeca, koTopasi COOTBETCTBYET HYJIEBBIM
OuTaM MacKH.

Eciu n1Ba y37a OTHOCATCS K OJTHOM CETH, TO IPEC CETH y HUX OJMHAKOBBIM.

3ananue
[To 3amannbiM IP-aipecy y3ia ceTu U Macke ONpeeluTh apeC CETH:
IP-angpec: 135.12.171.214
Macka: 255.255.248.0

A b B r Ji | E K 3
170 | 168 | 160 | 135 | 132 16 12 0

B kauecTtBe oTBeTa BhIOEpUTE U3 NPUBEAEHHON B Tabaule uncen 4 gparmenta [P-
ajipeca U 3alMIIUTe B HyKHOM MOPSJIKE COOTBETCTBYIOIINE UM OYKBbI O€3 TOUEK.
1010 1011

Beimonnum nepesoa IP-agpeca B IBOMUHYIO CUCTEMY CUMCIICHUS:

1000 0111.0000 1100.1010 1011.0000 0000z.

BoinonHuM nepeBos MacKy CETH B IBOMYHYIO CUCTEMY CUUCIICHUS:
11111111.11111111.1111 1000.0000 00002.

Anpec ceT noiydaercs MyTEM MOpa3psAHON KOHBIOHKIIMY YHCEN alpeca CETH U
YHCeJl MaCKH, IPECTABIECHHBIX B IBONYHOM KOJIE.

1000 0111.0000 1100.1010 1011.0000 00002

1111 1111.1111 1111.1111 1000.0000 00002

1000 0111.0000 1100.1010 1000.0000 0000,

Pe3ynbTaT KOHBIOHKINH TIEPEBEAEM B JECATUIHYIO CUCTEMY CUMCIICHUS, TIOTYyYnM:
135.12.168.0.

Bri6epem n3 Tabiuisl cooTBeTCTBYOMME (hparmeHThl IP-aapeca.

Otset: I'XB3.

3ananue 1eMoHCTpanuoHHOro Bapuanta EI'3 2017

B Ttepmunonoruu cereit TCP/IP mackoil ceTu Has3bpIBaeTCs IABOMYHOE YHCIIO,
ompenensollee, Kakas yactb IP-anpeca y3ma ceTy OTHOCUTCS K agpecy CeTH, a
Kakasi — K aJjpecy camoro y3ia B 3Toil ceTr. OObIYHO MacKa 3alKiChIBaeTCs 10 TEM
xe mpaBuiam, uto u IP-agpec, — B Buae 4etbIpéx 0ailToB, MpuuéM KaXKablil OailT
3allUCBIBACTCA B BUJIE I€CATHUHOrO yncia. [Ipu 3ToM B Macke cHavasa (B CTapIIuX
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pa3psijiax) CTOAT €IMHUIIBI, a 3aT€M C HEKOTOPOro paspsaa — HylIu. AJpec ceTu
MIOJIy4aeTCsl B pe3yJIbTaTe MPUMEHEHUS OPa3psIHON KOHBIOHKITUH K 3a/1aHHBIM |P-
ajZipecy y3ja 1 Macke.

Hampumep, eciu [P-agpec y3ma pasen 231.32.255.131, a wmacka paBHa
255.255.240.0, To agpec cetu paBeH 231.32.240.0.

Hus y3na ¢ [P-agpecom 119.83.208.27 anpec cetu pasen 119.83.192.0.
KakoBo HanmeHbIlIee BO3MOKHOE KOJIMYECTBO €IMHUIL B pa3psaaax Macku?

3ameTHM, 4TO NepBbIE J1Ba ClieBa OUTa agpeca ceTu coBnaaarot ¢ IP-axpecom.
Boinonnum nepeson 3 u 4 6uta IP-agpeca B ABOUYHYIO CUCTEMY CUHUCIICHUS:
20810= 1101 00002 1 2710 = 0001 1011>.

Beimonnum nepesox 3 u 4 6ura agpeca ceTH B ABOUYHYIO CUCTEMY CUMCICHUS:
19210 = 1100 00002 u 010 = 0000 0000z.

B macke cHavana (B cTapiiux paspsjaax) CTOAT €AMHMUIIBI, a 3aT€M C HEKOTOPOTO
MecTa HyJIM, IO3TOMY MUHUMAaJIbHOE KOJMYECTBO eIMHUI] B Macke: 8 + 8 +2 = 18.

IP-ampec: *.*.1101 0000. 0001 1011
Macka: *.*.1100 0000. 0000 0000 (morma 6w1 OBITE 1, HO TIO yCTIOBHIO
3aJ]aui KOJMYECTBO EJAMHUI] B MaCKE HAaMMEHBIIICE)
Anpec ceru: *.*. 1100 0000. 0000 0000
Ortger: 18.

Jlisi  OpraHmM3aluM  CaMOCTOSITEJIbHOM  JIeAATeJIbHOCTH  00YyYAKOLIUXCH
PEKOMEHIOBAHO BOCIOJb30BATHCH CJACAYIOIIMMH LHHU(POBLIMH pecypcaMu
MDODII:

Buneo «Pa36op 3amanus Ne 13 ETD»:

https://uchebnik.mos.ru/material _view/atomic_objects/12304708?menuReferrer=

my_materials
Buneo «CIIO. bazoBwiii u pacmupenHslid. ['moGanbhas cetb WuTepher. IP-
azpecarusi. [TpaBoBEIE OCHOBBI paboTHI B CeTH HNutepuer»:

https://uchebnik.mos.ru/material/atomic object-
12892477?menuReferrer=catalogue

56.
Komnyecrtso IP-
aJIpecoB,
COOTBETCTBYIO
IIUX YCTIOBHIO
(3amanue Ne 13
EI'D)

[ToBTOpEHNE TEOPETUUECKOTO MaTepHaia:
- rnoOanbHas ceTb IHTEpHET;
- mnoustue URL anpec;
- ajpecanus B CeTH;
- IP-ampec (anpec ceTn, ampec y3ia B ceTn);
- Macka.
BrinonHenue mpakTHYecKux 3alaHui:
- 1o usBecTHOMYy |IP-aapecy u moaceTu onpeaenuTb Macky.

3aganue feMmoHcTpannonHoro Bapuanta EI' 2024

B tepmunonoruu cereit TCP/IP Mackoii ceTn Ha3bIBalOT JBOUYHOE YHUCIIO,
KOTOpOE MOKAa3bIBAET, Kakas yacTh |P-aapeca y3na ceTu OTHOCUTCS K aJjpecy CeTH,
a Kakas — K aJIpecy y3J1a B 3TOM ceTU. AJIpec CETH MOIy4yaeTcs B pe3yJIbTaTe
MIPUMEHEHHUS Opa3psAHON KOHBIOHKIIUH K 3a/IaHHOMY aJIpecy y3Jia M MacKe CeTH.
Certb 3anana [P-agpecom 192.168.32.160 u mackoii cetn 255.255.255.240.
Cxoubko B 9TOH ceTr |P-agpecoB, uisi KOTOPBIX CyMMa €IMHUIL B TBOUIHOU
3anucu [P-anpeca uétHa? B oTBeTE YKaKUTE TOIBKO YUCIIO
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3alUCU KOTOPOTO CHavyaJia CTOSIT €AMHUIIbI, a 3aTeM HYJIH.
OuTaM Macku.

OuTaM Macku.

Pa3IMYHBIX aIpecoB paBHO 16, T. k. 2% = 16.

IP-anpeca uérna paBHa 8.
Ortger: 8

IP-anpec coctouT u3 IByX YacTeil: aapeca CETH U aapeca y3ia B 3Toi ceTu. [lenenune
IP-anpeca Ha 4dactu ompexaensercss Mackoid — 32 OUTHBIM YHUCJIOM, B JIBOMYHOMN

K aJipecy C€TH OTHOCUTCA Ta 4aCTb IP-az[peca, KOTOpasi COOTBETCTBYCT €ANMHUYHBIM

K angpecy y3na orHocutcs ta yacte [P-anpeca, koTopas COOTBETCTBYET HYJIEBBIM
BrimonHuM nepeBoi MacKu CETH B IBOMUHYIO CUCTEMY CUMCIICHHS:
11111111.11111111.1111 1111.1111 00002. ITocneauue yeTsipe OUTa MACKU

pasubl 0, 3HAUUT azipec y3/1a B 3TOM ceTu 3aHUMaeT 4 OuTa, Toraa KOJIN4eCTBO

3HauuT KosunyecTBo IP-anpecos, 411 KOTOPBIX CyMMa €UHUI] B IBONYHOMN 3aIIUCU

TemaTnuyeckoe JIaHUPOBaHME
(BBICOKMH YPOBEHb IIOJTOTOBKH, 56 4acoB)

Tema KOHgEI:rF?OH‘(::COB
OO0ummii npakTHKYM 16
Monenuposanwue (1, 19, 20, 21) 6
Marematiuueckre OCHOBBI JIOTHKH (2, 15) 6
TexHosmornu XpaneHus 1 moucka Aanubix (3, 10) 4
TemaTnuyecKkuil NPaAKTUKYM 40
Onekrponnsie Tadmuis (9, 18, 22) 5
Cucremsl cuncienus. KomupoBanue u u3mepenue nadopmanui (5, 14, 11, 4, 13
7,8)
[MporpammupoBanue u anroputmusaius (5, 6, 8, 12, 15, 16, 17, 18, 22, 23, 20
24, 25, 26, 27)
Kommeroreprsie cetu (13) 2
Hroro: 56
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