NNabopaTtopHasa paboTta Ne 1
OCHOBbI AITTOPUTMU3ALIUA

Ilenv pabomwi: yCBOUTH MOHSATHE aNTOpUTMa Kak (PyHAAMEHTAIHLHOTO MOHSTHS
MH(POPMATUKHU, CIOCOOBI OITMCAHMSI, OCHOBHBIE TUIIBI AJITOPUTMOB, OCBOUTbH IIPUHIUIIBI

peuiCcHu:A 3a1a49 € UCITOJIb30BAHUCM OCHOBHBIX aJITOPUTMHUYCCKUX KOHCTpYKHHI?I.

3agaum padoThI

[E—

. U3yunts:
— Ha3HAYEHUE AITOPUTMA U €0 OINIPEEIICHUE;
— (popMBbI IpeICTaBICHUS aITOPUTMA.

2. Hayuurscs:

pa60TaTB C OCHOBHBIMH aJITOPUTMHUUYCCKHUMHU KOHCTPYKIUAMU;

— MNpCACTABJIATH AJITOPUTM B BUJIC 6HOK-CXCMBI;

MPUBOJUTH MPHUMEPHI AITOPUTMOB U MPUMEHATh WX JUIS MOCTPOSHUs OJIOK-
cXeM;

— COCTaBJIATH U 3alIMChIBATH aAJITOPUTM OOAHWM H3 CIIOCO0OB.

Ilepedyennb o0ecnneYnBAKIIMX CPEACTB
3agaHus 1a00paTOpPHOI paOOTHI BBIMOJHSIOTCS C MOMOIIBIO OHJIAMH-peAaKkTopa

CXCM.

OO0mue TeopeTrnyecKue cBeIeHMs
Pemenue mo6oi 3agaun Ha 9BM M0KHO pa3OuTh Ha Cieayromue dTamnbl: Gop-
MYJIMPOBKa 3ajaud (IMOCTAHOBKA Ienn), dopManu3aius 3anayu (MaTeMaTudecKas
dhopMyIMpoOBKa 33/1aun ), pa3paboTKa airOpUTMa pelIeHus! 3aa4u B BUJI€ OJI0K-CXEMBbI
U Ha QJITOPUTMHUYECKOM Ss3bIKe (IICEBIOKOJIE), CO3AaHUE MPOTPaMMBbI C MOMOIIBIO
A3bIKa MPOTPAMMUPOBAHUS, OTIaAKa MPOTPaMMBbI (MCIIpaBICHUE ONIMOOK), BHIMOIHE-

HHUC IIPOTpaMMbI, aHAJIN3 ITOJTYUYCHHBIX PE3YyJIbTATOB.



Ha nepBom 3tane HeoOxoaumMo copMyIupoBaTh 3a1ady, BBIIBUTH, YTO OyaeT
SIBJISITHCSI HCXOAHBIMU JAHHBIMH U PE3YyJIbTATOM, ONPEACIUTh METO]T PEIICHUS 3a/1a4H.

Ha cnenyromem stane npoBoautcs ¢hopmanusaiusi, TO €CTh MPEACTABICHUE Me-
TOJIa PEIICHUS 3a7au C OMOIIBIO SA3bIKa MATEMATUKH.

Tpetuii 3Tam cocToUT B pa3pabOTKe aJIrOpUTMA.

Aneopumm — 3TO TOYHAsI KOHEYHAs] CUCTEMa MPaBUJI, ONIPEACIIAIONIas CoAepKa-
HUE U TIOPSJOK JEHCTBUN MCTIOTHUTENS HaJl HEKOTOPBHIMU 00BbEKTaMU (MCXOIHBIMU U
IPOMEKYTOUYHBIMHU JTAHHBIMH) JUIs TTOJTYYEHUS TOCIE KOHEUYHOTO YHCTIa 1AaroB UCKO-
MOTO pe3yJIbTara.

AJNTOPUTM MOKET ObITh ONMCaH (IIPEJCTABIICH) OJHUM U3 CIIOCOOOB:

— CIJIOBECHBIM WJIH BepOaIbHBIM;

— TpaduyeckuM (B BUJIE OJIOK-CXEMBI);

— C IIOMOIIIBIO AJITOPUTMHUYECKOTO SI3bIKA (IICEBAOKOAA);

— C IMIOMOIIIBIO S3BIKOB MPOTPAMMHUPOBAHUS.

bnok-cxema — pacnipoCTpaHEHHBIH THI CXEM, OMUCHIBAIOIIMM aIrOPUTMBI WU
MpolLIeCcChl, U300pakas Iark B BUJie OJJOKOB pa3IMuHON (POPMBI, COETMHEHHBIX MEKIY
co0oli cTpenkamu.

[IceBnokon mpencrapisier coboi cucteMy 0003HAUSHHUI M MpaBWi, peIHa3Ha-
YEHHYIO JUIsl €IMHOOOpa3HOM 3allMCH AJITOPUTMOB. Y CIOBHO TCEBIOKOJ HaXOJUTCA
MEXy €CTECTBEHHBIM S3BIKOM U sI3bIKaMu MporpaMmupoBanusi. C 0JTHOM CTOPOHBI, OH
OJIM30K K OOBIYHOMY, €CTECTBEHHOMY SI3BIKY, TIO3TOMY aJTOPUTMBI MOTYT Ha HEM 3a-
MUCHIBAThCS U YNTAThCS KaK O0OBIUHBIN TeKCT. C Apyroil CTOPOHBI, B TICEBIOKO/IE HC-
MOJIB3YIOTCS (hOpPMaJIbHBIE KOHCTPYKITUU U SI3bIK MATEMATHKH.

Kax u n1o60#i A3bIK, ICEBAOKO]I CTPOUTCS Ha OCHOBE ai(paBuTa, BKIIOYAIOIIETO B
ce0s1 Habop CUMBOJIOB, PA3PEIIEHHBIX K UCTIOIb30BAHUIO MTPU HAITMCAHUU aJITOPUTMOB.
Ero andasut BKiIO4aeT B ceOs CTPOUYHBIE M MPOMUCHBIE OYKBBI PYCCKOTO U JIATHH-
CKOTro aja(aBUTOB; MU(DPHI TECITHIHON CHCTEMBbI CYUCIICHHS; CTICIIMAIBHBIC CUMBOJIHI;
CUMBOJIBI MATEMAaTUYECKUX OTIEPAIIUN.

Kpome Toro, mceBaoko comepkuT HaOOp CIy>KeOHBIX (KIIFOUEBBIX) CIIOB IS

(bopMHUPOBaHUS ANTOPUTMUYECKUX KOHCTPYKIIMM.
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aJIT — KJIFOYEBOE CJIOBO ISl YKa3aHUS HA HA3BAHHE alITOPUTMA;
HA4Y ¥ KOH — KJIIOUEBBIC CIIOBA, OTPAHUYMBAIOIIME HA0OP KOMaH/, BXOISIINX B
aJICOPUTM;

BBO/J 1 BBIBOJA — KJIFOYCBBIC CJIOBA, 0603Haqalonme BBOJ U BBIBOJ JAHHBIX;

ecJii, TO, MHA4Ye, BCE — KIFOYEBBIC CJIOBA, MPEACTABIAIONINE Pa3BETBICHHYIO
KOHCTPYKIIMIO aJITOPUTMa C BELIOOPOM OJIHOTO M3 JIBYX BapHAHTOB;
M, WIN, HEe — KJIFOYEBBIC CII0BA ISl CO3JJaHUS CIIOKHBIX JIOTHUYECKUX YCIIOBUM;

BI)IﬁOD, IIpH, HHAYe, BCE — KJIIOUCBEIC CJI0Ba, NIPCACTABJIAIOIINUC PA3BCTBIICHHYIO

KOHCTPYKIUIO aJITOPUTMa C BEBIOOPOM OJHOT'O U3 MHOKECTBA BAPUAHTOB;

HII ¥ KII — KJIFOYEBBIE CII0BA, OTPAHUYUBAOLIME TEIO [IUKJIIA;

AJs, 0T, 10, AT — KJIIYEBbIE CJI0OBA, 0003HAYAIOIINE LUK C TapaMeTpoM (CUeT-
YUKOM);

II0KA — KJII0YEBOE CJIOBO, ONPEAEIIAIOIIEE YCIOBUE B LIUKIIE C IIPELYCIOBUEM.

CymecTtByeT 3 BUJa AITOPUTMUYECKUX KOHCTPYKLIHN.

1. JIuHeWHBI aITOPUTM — 3TO TAKOM AJITOPUTM, B KOTOPOM BCE€ OIEpaALlMU BbI-
IIOJIHAOTCS ITOCJIEA0BATEIBHO OJTHA 3a APYIOM.

2. ANTOpPUTMBI Pa3BETBICHHON CTPYKTYpPHI MPUMEHSIOTCS, KOTJa, B 3aBUCHMO-
CTH OT HEKOTOPOTO yCIIOBUS, HEOOXOIUMO BBITIOJHUTE JUOO0 OAHO, THOO IpYyroe Iei-
CTBHE.

3. AJNTOpUTMBI IUKIUIECKOU CTPYKTYPHI.

[uxnom Ha3BIBAIOT MOBTOPEHUE OJTHUX U TEX K€ AeicTBui (maros). [locnenona-
TEJIbHOCTh JIEUCTBUM, KOTOPBIE MOBTOPSAIOTCA B IIUKJIE, HA3bIBAIOT TEJIOM LIUKJIA.

[uknmyeckre anropuTMbl TOAPA3AEISIIOT HA AIITOPUTMBI C IIPEAYCIOBUEM, I1O-
CTYCJOBUEM M aJITOPUTMBI C KOHEYHBIM YHMCJIOM MOBTOPOB. B anroputMax c mnpen-
YCIOBHEM CHAYaJla BBIMOJHAETCA IPOBEPKA YCIOBHUS OKOHYAHUSA  LIMKJA
Y 3aT€M, B 3aBUCUMOCTH OT PE3YJIbTAaTa MPOBEPKH, BBINOJIHSAETCSA (MM HE BBIITOIHS-
€TCs1) TAK HAa3bIBAEMOE TEJIO LIUKJIA.

[IpuBenem nmpumep pemieHus 3anadn. OnpeaennTs Ioaab Tpaneuuu no BBe-
JIEHHBIM 3HAYCHUSIM OCHOBaHUM (a u b) u BeIcOTHI (h).

3anuch peICHus 3aga491 Ha aJITOPUTMHUYCCKOM S3BIKC:
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ajr Tpaneumsa

Hayd
BBOO a,b,h
s=((atb)/2)*h
BEIBOL S

KOH

3anuch aropuT™Ma B BUjIe OJIOK-CXEMbI IIpeicTaBieHa Ha puc. 1. O6paTute BHU-

MaHMe Ha OJIOK KOMMCHTAapu:, pacnonomeHHmﬁ CIipaBa OT 0J10Ka BBOJ4 JaHHBIX.

=

v 3/1€Ch BBITIOJIHSETCS BBOJ]
/ BBOA a, b, /“ ------- HCXOJIHBIX JIAHHBIX (3TO
¢ KOMMEHTapHA)

s=(@a+b)/2)

v

//// BbIBOA S ,///

v

< OCTaHOB >

Puc. 1. biok-cxema JIMHEWMHOTO anropuT™Ma

Bo BTOpom mpumepe paccmoTpum 3amady. Onpenenuts cpeanee apupmMerude-
CKOE JIBYX YHCEJI, €CJIH a MOJOKUTEIbHOE U YacTHOE (a/b) B IPOTUBHOM CiTy4ae.
3anuch penieHus 3a/1a4u Ha aAITOPUTMUYECKOM SI3BIKE:
ajnr uymcia

Had

BBOO a,b

ecau a>0

TO c=(atb) /2
uHaue c=a/b

BCE



BEIBOI C
KOH

3anuch aJIropuTMa B BUIC OJI0K-CXEMBI npcacTaBjcHa Ha puUcC. 2.

O

v
BBOA Q, b
NoXb UCTUHa
\ 4 \ 4
c=alb c=(a+hb)/2

| ]

\ 4

BbIBOA, C
v

< OCTaHOB >

Puc. 2. bnok-cxema aJIropurMa ¢ BCTBJICHUCM

Tpernil npuMep MOKA3bIBAECT UUKINYECKYIO KOHCTPYKIHIO. COCTaBUTH ajro-
PUTM HaXOXKJI€HUS CyMMBI LIEJIbIX Yucen B quana3one ot 1 go 10.
3anuch peleHus 3a/1a4yu Ha aITOPUTMHUYECKOM SI3BIKE:

anr cyMMma

noxka a<=10

s=s+ta
a=atl
ﬂ
BEIBOIO S
KOH

3anuck anropuTMa B BUjie 0JI0K-CXEMBI IIpeICTaBlieHa Ha puc. 3.
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O

v
s=0
a=1
LI
NoXb
a<=10
UCcTMHa
s=s+a
\ 4
a=a+1
A\ 4
BbIBOA S
\4

( OCTaHOB >

Puc. 3. UKAM4ECKHl AITOPUTM C TPEAYCIOBUEM

B AJTOPHUTME C IMOCTYCJIOBHUEM CHavaJla BBIIMTOJIHACTCA TCJIO IUKIIA, 4 3aTEM ITPO-
BCPACTCA YCIOBHC OKOHYAHHMSA IUKIIA. Pemenue 3aJa49 HAXO0XKACHUA CYMMBI IICPBBLIX

ACCATH LECJIBIX YUCCII B JAHHOM CJIydac 6YI[GT BBITTIAACTD CIICAYIOIIHUM O6p2130MI

anr cyMMma

Had

s=0

a=1

E

HL
s=s+a
a=a+1l

noka a<=10

KL



BLHIBOI S

KOH

3anuch airopuT™Ma B BUJI€ OJI0K-CXeMHI (puc. 4):

C e D

2
s=0

aa

HEeT

BbIBOA S
v

< OCTaHOB >

Puc. 4. IUKIMYECKHUI AITOPUTM C TIOCTYCIIOBHEM

B anroputMe ¢ mapameTpom (CUETUUKOM) TEJIO IUKJIA BBIMOIHAETCS 0 T€X IMOp,
MOoKa MpojoiKaeT padboTy cueTunk. CYETUUK UMEET Ha4aJlbHOE, KOHEUYHOE 3HAUYCHMUSI
U 11ar U3MEHEHUSI.

Hwxe mpencraBiieH anropuTM HaxoxaeHus cyMMbl gucel ot 1 mo 10 B popme
MICEeBA0KOIa U OJIOK-CXeMBI (puc. 5).
anr cymMma

Had

s=0

HII

g a or 1 mo 10 mar 1
s=s+a

KL



BLHIBOI S

KOH

S = 0
a or 1 0o 10\ noxb
Luar 1
MGTMHa
s=s+a
[

v

/ BblBO S /

v

( OCTaHOB )

Puc. 5. [ukn ¢ mapamMeTpoM (CUETUYUKOM)

3aganus

B kxaxiom 3agaHum 6J10K-CXeMbl HEOOXOAMMO COCTABIISATH C TOMOIIBIO UHTEPHET-
cepsuca diagrams.net (draw.io). PazpaboTtanHbie 0I0K-CXEMbI SKCITIOPTUPOBATH B PaCT-
poBBIEC U300pakeHus B opMaT pNg U pa3MeCTUTh B OTUETE.

B kaxoi 6;10K-cxeme crpaBa OT 0JI0Ka «ITyCK» YCTaHOBUTH OJIOK KOMMEHTapHs,
B KOTOPOM yKa3aTh Bairy (HaMuuio.

3ananue 1. CocTaBUTh AITOPUTM PEIICHUS 33JaYU C MMOMOINIBI0 AIITOPUTMUYE-
CKOTO sI3bIKa TCEBIOKO/Ia ¥ C TIOMOIIBIO OJIOK-CXEM, HCTIOIb3ysSI KOHCTPYKIIUIO JTMHEH-
HOTO anropuT™Ma (HoMep 3aJauu COOTBETCTBYET HOMEPY BapUaHTA).

1. Jlana muomaas kpyra. HailTu JIMHY OKpPY’KHOCTH, OIPaHUYMBAIOIIEH 3TOT
KpYT.

2. BbluMcauTh MeAMaHbI TPEYTOJbHUKA CO CTOPOHAMH &, D, C o dopmynam:
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mg, = 0,5V2b?% + 2¢% — a?;

mp = 0,5V2a? + 2c2 — b?;

m, = 0,5V2b2 + 2b2 — c?;

3. BBUUCIUTS TUIOMIAH KPYTa U ITTMHY OKPY>KHOCTH TI0 BBE€JICHHOMY 3HAYCHUIO
paauyca.

4. BeraucauTh Wwiomanar S u nepuMeTp L dumirca mo BBEACHHBIM 3HAYCHHSIM
noyryocei a u b:

S:=m-a-b;

L=2-m" /%(a2+b2).

5. JlaHo nenoe yeThbipex3HauHoe ynciio. Micnonb3ys oneparuu div u mod, HailTu
CyMMY €ro nudp.

6. Borunciutb 06beM V u mioniaas 00KOBOM MOBEPXHOCTH LUIUHAPA S IO BBe-
JICHHBIM 3HAYCHHUSAM PaJnyca OCHOBaHMS R u BRICOTHI muiuHapa H.
V =mn-R? H;
S=2-m-R-H.

7. Bpraucnuth 00beM V | 101316 TOBEPXHOCTH S cephl 0 BBEICHHOMY 3Ha-

YEHUIO paanyca I

V= g TS
S=4-m-r2

8. Jlanma cTopoHa paBHOCTOPOHHETO TPEyroyibHUKA. HaliTh tuommans 3Toro Tpe-
YIOJIbHUKA U PAJINYChl BHMCAHHOM U ONMCAHHOM OKPYKHOCTEM.

9. JlaHbl KOOpPAMHATHI TPEX BepIIMH TpeyroiabHuKa (X1, VY1), (X2, V),
(X3, Y3). HaliTu ero mepuMeTp | MIomiasb.

10. lana nnuHa okpykHOCTH. HaiiTm miomaab Kpyra, OrpaHMYEHHOTO STOU
OKPY>KHOCTBIO.

3aganme 2. CoCTaBUTh AITOPUTM PEIICHHUS 3aa4 C MOMOIIBIO0 AITOPUTMHUYE-

CKOTI'O A3bIKa IICCBAOKOAA M C ITIOMOIIBIO 6J'IOK-CXGM, HCTIOJIB3YA KOHCTPYKIHIO aJIr'o-

pUTMa C BETBJIEHUEM (HOMED 3a7lau COOTBETCTBYET HOMEPY BapHaHTA).



1. Onpenenuts, nomajaaer Ju TOYKA ¢ KOOPIAWHATAMHU X U Y B Kpyr paauycom R.
Ecnu Touka monagaer B Kpyr, BEIBECTH Ha dKPaH «J1a», B IPOTUBHOM CIIy4ae — «HET.

2. BBectu aBa uyucna: a u b. Bonbliee 4ncio 3aMEHUTh yIBOSHHOM CYMMOH,
MEHbIIIEE — MOTyNpou3BeieHrneM. Eciiu unciia paBHbl, BBIYUCIUTD UX PA3HOCTb.

3. Jlanswl n1Be nepemeHHbIe 1enoro tTuna: A u B. Ecnu ux 3HadueHust He paBHbI, TO
NPHUCBOUTH KaXJA0W IEPEMEHHOM MPOU3BECHUE 3TUX 3HAUYCHUH, a €CJIA PAaBHbI, TO IIPU-
CBOUTH NMEPEMEHHBIM HYJIEBbIC 3HAUCHUS.

4. Onpenenutb, MOKHO JIU U3 OTPE3KOB C ITTUHAMHU X, Y ¥ Z TOCTPOUTH TPEYTOJIb-
HUK.

5. BBectu aBa uncnia: a u b. BoJbIiee 4uciio 3aMEHUTh YTPOSHHBIM IIPOU3BE/IC-
HUEM, MEHBIIEE — TIOJIyCYMMOM.

6. Ecmu cpenu nByx gucen @, b umeeTcs XoTs ObI OJHO YETHOE, TO HANTH MaK-
CUMAJIBHOE YMCII0, THAYE — MUHUMAJIBHOE.

7. HaiiTi kBagpatr HaMOOJBIIIETO M3 IBYX YHCEN: @ U b M KOpeHb KBaapaTHBIN
HAUMEHBIIIET0 YKciia. BeiBecTH mosydeHHble 3HadeHus. Ecnu a u b paBHBI, BEIBECTH
cooO01IeHUE 00 3TOM.

8. Mlanwl n1Be mepeMeHHbIe 1ienoro tumna: A u B. Eciu ux 3HaueHus He paBHBI, TO
IIPUCBOUTH KAXJIOW IEPEMEHHON MUHUMAJIBHOE U3 3TUX 3HAYCHUH, a €CJIU PABHBI, TO
MIPUCBOUTH IEPEMEHHBIM HYJIEBbIC 3HAUCHUSI.

9. OmnpenenuTh, MOKHO JIM U3 OTPE3KOB C JIJTMHAMHU X, Y TIOCTPOUTH KBAJIparT.

10. OnpenenuTh MaKCUMaJIBLHOE YETHOE YMCIIO U3 ABYX BBEJACHHBIX JTU00 yKa3aTh
00 OTCYTCTBUM YETHBIX YUCEI.

3aganme 3. CoCTaBUTh AITOPUTM PELICHUS 3aJa4M C IMOMOIIBIO AITOPUTMUYE-
CKOTO s13bIKa MceBA0KOa. COCTAaBUTh aITOPUTM PEILICHHS 3aa4M U MPEICTaBUTh €To
B hopMe OJIOK-CXEMBI ¢ UCIOJIb30BAHUEM: a) ITUKJIA C TIpeAyClIoBUEM; O) IUKJIA ¢ Ta-
paMeTpoM (CYETYMKOM) (HOMEp 3aJ1auyu COOTBETCTBYET HOMEPY BapUAHTA).

1. [Hdansl Hatypanbhble yncia oT 1 go 80. Haiitu cymMy Tex W3 HUX, KOTOpbIE
nenstes Ha S wam Ha 11,

2. BpHCIATH CyMMY JABY3HAYHBIX YHCEII, KOTOPHIE OJTHOBPEMEHHO JICIATCS Ha

2uHal.
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YUCCII.

10.

1
2.
3

4.

Breraucnuth mponsBeeHne 9nuces OT 3 10 BBEIGHHOTO BaMU 11eJ10ro unciia N.
Haiit cymmy mepBBIX IBEHAIIATH YUCEN, KPATHBIX YETHIPEM.

Haiiti npou3BeieHre HEUeTHBIX Yucen B quara3one ot 5 jgo 90.

Haiiti cymmy nBy3HAUHBIX YHCEN KPATHBIX O.

Haiitu nmpou3sBeieHNE MEPBBIX ACCITH TPEX3HAYHBIX YUCET, KPATHBIX 7.
OmnpenenuTs KOJUYeCTBO uncel, KpatHbiX 8 B nuanaszone ot 10 mo 80.

BBOI[HTCH 9 uncesn. BeruncnuThb CYMMBI ITOJIOKUTCIIBHBIX U OTPHULATCIIbHBIX

Omnpenenuth cymmy kBagpatoB uncen ot 10 qo 90.

KoHTpobHbIE BONPOCHI
Yo Takoe anroputm?
[lepeuncnure OCHOBHBIE CIIOCOOBI 3aMKUCH ANTOPUTMA.
YKa)XUTe OCHOBHBIE CBOWCTBA AJITOPUTMA.

Hepe‘-II/ICJ'II/ITe Ha3BaHWA U YKAXKUTC Fpa(l)I/I‘IeCKOC MMpeACTaBJICHNUC OCHOBHBIX

3JIEMEHTOB OJIOK-CXEM.

5.

Hepe‘lI/ICHI/ITe OCHOBHBIC BUJbI AJITOPUTMHUYCCKUX KOHCprKHI/Iﬁ H IIPHUBCIUTC

HX KpaTKOC OIMMCaHuC.

6.

B yeM cocTosAT OTIMYNTENIHLHBIE 0COOEHHOCTH IMUKJIOB C IMPCAYCIOBHUCM U I10-

CTyCJIOBHEM?

Conep:xanue oTyera

1. TUTyNbHBIN THUCT

2. llens paboThI.

3. Homep BapuanTa.

4. @opMynupOBKa 3aJ]aHUsl, YCIOBUE 3aauH.

5. CocTaBJICHHBIM aJTOPUTM B BUJE IICEBIOKOA M B BHJIC OJIOK-CXEMBI 10 KaX-

JIOMY 3aJIaHUIO.

6. OTBeTH HA KOHTPOJIHHBIE BOMIPOCHI.

7. O0OmuMii BEIBOJ O MIPOJICIIAHHON paboTe.
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