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1. <b” Ibi ijzdlbdb kihkh[ b nhjfZ nhjfu __ ijh\_~

<b”M ijZdlbdbmqgzx[gZy ijZdIbdZ

Lbi ijZzdlbdbjzadlibdZ ih ihemigjgbpguo ijhn_kkbhgZevc
mf_gbc b gZ\udh\

Kihkh[ ijh\_* gby ij&kdEkpdbhgZjgZy \u_a”~gZy

NhjfZ ijh\_~ gby ijZdblkalp +gh iml_f g_j_ _"~h\Zgby \ d.
ghf mqg_[ghf ]jZnbd_ i_jbh~h\ mqg_[gh]h \j_f _gb “ey ijh\
i_jbh”~Zfb mqg_[gh]lh \j_f_gb ~ey ijh\_~ _gby | _hj _Ibqg_kdbo

2. P _eb b az~zZqgb ijzdibdb

P_evx mg_J[ghc ijZdIbdb ijZdlbdZ ih ihemqg_gbhx i_j\b
gZevguo mf _gbc b gZ\udh\ vy\ey |ky i _j\bggh_ adgZdhfkl
NZfb 1) _ith~rzZ\Zgby \ \ukr_c rdhe _

AZ"Zqgb ijzdlibdb

mqgZklb_\ jZajzZ[htd _Imtdg[gbhdhc ebl_jZImju
ihA"lhlh\dZ e_dpbhgguo fZIl_jbZeh\

ih~"lhlh\dZ fzZIl_jbZeh\ ey ijZdlbg_kdbo b eZ[hjZlhjg
k[hj gZmilgwlgbqg_kdhc bgnhjfZzpbb ih | _fZIlbd_ jZ[hl 7
gby h[ahjh\ hlq_Ih\ bng[#faddpbc mqZklb_ \ khklz
hlg _Ih\ ih \uiheg_gghfm azZ”~Zgbx

ijh\_~ gb_ azZgylbc kh]l]ezZzkgh az”~Zgbx \ khhI\_IlKk
leZgZfb HI

3. F_klh ijzdlbdb \ kljmdImj_ HI

ljZdlbdZ ijh\h~blk%k \f_kljZo

ljZdlbdZ hlghkblky d \ZjbZIb\ghc gZklb “"bkpbiebg mq_

Mg _[gZy ijZdlbdZ [Zabjm_|lky gZ j_amevlZIlZo hHmqg_gtl
pbiebgZf ©<ugbkebl _evgu_ kbkl fu b k_ | \u_ | _olgheh]b
khjgu_ kbkl _fu2 ©IlZjZee _evgh_ ijh]jzffbjh\Zgb_2& ©> e
yaud? ©Iljh]jzffgh_ h[_ki_g_gb_dhfivxl_jguo k_| _c?

Mq [gZy ijZdIbdZ ihalhey | kim”_glm hagZdhfBlvky k
\Zgby mqg_[guo “bkpbiebg \ \ukr_c rdhe _

<Z ghc qgZklvx mqg_J[ghc ijZdlbdb y\ey Iky hk\h_gb_
ZgZebazZ ¢glZmgho _kdhc bgnhjfZpbb \ h[eZklb ijh _&lbjh\z
[hldb ijh]jZffguo b ZiiZjZlguo j_r_gbc



dhfi | _gpb

4. | j_gq_gv ieZgbyjm fuo j_amevlIZIh\ h[mq _gby ijb ijh
1jZdlbdb khhlg_k _gguo k ieZgbjm_fufb j_amevlIZIZf
h[jzah\zZl _evghc ijh]jZffu nhjfbjm_fu_
LZ[ebpZleZgbjm fu_j ameviZlu h[mq gby ijb ijhoh ™ gbb ijZdlbdkt
L _fu @z
N eu ig4
Ibdb
kihKh
iDrl‘Aﬂhl C;ﬁ'foif—lgh\zbg J_ameviZiu h[mg_gby | kl\mxsH
__gp __gp nhjfbjh
\Zgbx
dhfi_ g
pbb
H[{s ijhn kkbhgZevgu dhfi | gpbb
hkgh\gu_  iheh  _gby gh
_ Ahdmf_glh\ h[jZah\ZIl_ewvg
Kihkh[ghkl ghklb \ mgb\_jkbl_1_ " ihQ
ebabjh\ZIlv_B 43497 | AzZdIbdb \ukr_c rdheu h}
gb\Zlv mjh\g i | _glghklgh]h ih"oh”Z d
kihbo dhfg_| h[jZah\Zl _evghc ~_yl _eygq
Eﬁck,\hmq_ﬁ d___j_amevliZlih\
HIDS | | hl'h\ h[El \uihegblv ZgZeba mq_[g] wlizi4
Ihihighklv ijhZzgZebabjh\ZIv mjh\_§v
KZfhj_Imedjl mf | i |_gptkdz\blv b j_rzlv aZz
gbx "Zevg_c \ur_gby d\ZebnbdZpbb \
h[jZah\Zghb
hliZzah\Zgby hieZklb ~ yl _evghklb
ijhn_kkbhgZz gZ\udzfb ZgZebaZ b h
ghc fhibevgl \ 7 | dhfi_I_gpbc b ih\ur_gbp
dZpbb
KihkhighkB ijbgpbiu ihbkdZ b kijmdIr
ebaijZlvi agz gZmeglglogbg_kdhc b ijh
n_kkbhgZev —| gZevghc bgnhjfZpbb ih _a
. . fZlbd
b hjfZpb =
Aggyﬂv \pg'fc kKijmdImjbjh\ZIv b ZgZ
g?\_ kljmd_lrr meng_thbq_ko_Imx b ijl
HID6 |\zlv hnhjfey Mf__jgzevamx bgnhjfZpbx \u? yyzig
ij_ AklzZ\eylv lez\gh _ nhjfmebjh\Zlv
\b_/\ ZgZebl ZgZebaZ \u\h?u b j_dhf_g
\u\h~Zfb b j \eZ™_| ibkhd h[hkgh\Zgbc -
f grzZpbyfb | f Ih~"bg_kdbo fZI_jbZeh\
ljhn kkbhgZevgu dhfi | gpbb
f Ih~u ijh\_~ gby gZmqg
| D-2 \Zgbc b \ezA mf__[ KlZ\blv Db ‘—Arhz"’ aZNZAb | \yizi2
gZ\udZfb bo gZmqgukdke _"hiZgbc
\ A _gby \ezZA gZ\udZfb ijh\_"~ gby gZm
- - —| “h\Zgbc khklZ\e gby-




| ogbg_kdbo hlg_Ih\ b b
gZmgguo bkke_"h\Zgbc D
lh\' \ mq_[ghf ijhp kk_

. ijbgpbiu ijh_dlbjh\Zgby zk
Kihkh[ghKkl .
n%jfb'[hg\ZI\oVI agZ | pbb | _ogbg_kdbo j_r_ghbg

o idb o nhjfbjh\Zgby | _ogbg_kdbg¢
g 362kuﬁ\£' i hkms kl\eylv jZajZ[hldm

ID11 | jzajz[hld ZZ —— | kj_"kI\ \ugbkebl_evghc I\ 7,
iZIguo b be gZ\udZfb dhgnb]mjbjh\Zlg
iinlizffguo guo b beb ijh]jzZffguo K|
Ki_AKIV \udb \ezZz”™ | gbkebl_evghc | _ogbdb
| Evghc | od azZz”"Zgbc gZ dhgnb]mjbjh

- - \ugbkebl evghc | ogbdb

hkgh\u kh\j_f gguo |_o@
Kihkh[ghklv jZ[hldb ijh]jzZffguo kj_ "
.. agz —
ijbf_g_gbx k —| qZQASE | _ogheh]bb djbl_j
\i_f_gguo I_ kI\Z ijh]jZffguo ijh~mdlh\
eh]bc jZajZ] dhgljhebjh\Zlv dZq_klI\h i
ijh]jZffguo mf__| 1h h[_ki_q_gby jZajz[ZlI
dhfie_dkhk K jZzfdZo \uiheg gby mq_[g .

I D-19 |heva_h\Zgb_ gzZ\udZfb ijbf_g _gby kh| WIZi2
CASE-kj_"kI\ | ogheh]lbc jZajz[hldb ij
dhgljhebjh\Z kj "kICASE | _ogheh]bc ij
dZq_kI\h jZg \ - | klZ\e_gbb mqg_[guo aZ"Zg
lul\Z_fuo ijh —| dhgljhey dzq_kI\Z ijh
lizffguo ijh ki _~klI\ jzajz[Zlu\Z_fh]h
Amdlh\ \uiheg _gby mq _[guo azZ"Z

5. Kh~_j Zgb_ ijzdlbdb ih |_fzf jZar_ eZf

LZ[ebpZKh# jZgb_ijzdlbdb

Lim~h_fdhklv \
ih \b~rZf i_~Z]h
< . | kdhc jZ[hlu @gZ Nhjfz
i GzZbf _gh\Zgb_ jZa”_eZ wlZi Ibd_ \dexqZy dhgljhe)
klhyl_evgmx j
Kim” glh\

1 Ilh~Thlh\bl_evguc 100 JZa"_e

Bamqg_gb_ ghjfZibdgufoglh\ hij Hil aZq_
eyxsbo hjl]ZzgbazZpbx mqg_[gh]h
ijhp_kkzZ \ mgb\_jkbl_1I_ hjlzgl
N j Zgb_ jZ[hlu dZn_"ju dzd
kljmdImjgh]lh ih”~jZzadcke Jdbmqg_
]h az\_» HWdbgZzdhfe_gb_ k kh\j_
f Th"bdZdfbih~zZ\Zgby \ \ukr_c r
Ilhbkd b bamqg_gbl_ aggbhygdkidhc &
fZpbb ih aZz*"Zgghc | _fZlbd _

2 :gZeblbg_kdbc ijh_dlguc 280 JZa"_e
gZeba b kljmdImjbjh\Zgb_ ban Hil aZq_
fZpbb jZajz[hldZ f |h”*"bq_kdb




azZ”"Zgbc bo i_j\hgZgZevgZy h
\Zgb_ Hnhjfe _gb_f Ih”bqg_kdlk

3 ljZdlbq_kdbc Zijh[Zpby 280 JZa"_e
ljh\_"~ gb_ ijZzdlbg_kdbo eZ[h Hil aZq_
gylbc dhgkmevliZpbc kh]eZkg
hi\_IklI\bb k mqg_J[gufb iezZgzZid
pby jZajzZ[hlZgguo f_Ih~bqg_kdb
ijb ijh\_~ _gbb aZgylbc MqZklb
_glZpbhgguo f jhijbylbyo

4 | Ih~AThIh\dZ hiq_lZ 60 Hil azq_

Hil thigq_1 ih ijZdibd_
6. Nhjfu hig_lghklb ih ijzdlbd _

1l _klZpby ih blh]zf ijZzdlbdb ijh\h”*blky gZ hkgh\zZgbl
hliq_1Z
< oh”_ mqg_[ghc ijZdlbdb h[mqgZxs_fmky g _h[ohZ2bfh \{
gby gZf g _ggu_ \ bg®"b\b"mZevghf ieZg_ ijhoh ~Zgby ij.
\blv hig_|I
J _ameviZlu ijhoh ~ _gby ijZdlbdb hljz zZxlky \ hdqg_I_ |
Ibd_ HIg_| “he” _g kh”_j"Zlv j_amevlZlu \b*h\ ~ _yl evg
bgrb\b"mzZevghf ieZg_jZ[hlu \ i_jbh” ijhoh ™ _gby mqg_|[gl
Hig | h ijhoh ™ gbb mq_[ghc ijZdlbdb kh”~ _j bl
AZ"Zgb_ gz ijzZzdlbdm Iljbeh  _gb_
>g_\gbd ijhoh *_gby ijzdlbdb Ijbeh  _gb_
Lblmevguc ebkl Ijbeh” gb_
<\_~ gb_ <h \\_~ _gbb g_h[oh”bfh hljZablv h[sb_ ihe
ijZdIbdb
p_ev b az”Zqgb
ij_~f_| b h[t_dIl jZzajzZ[hldb
f_ Ih~u bkke_"h\Zgby b ijh_dlbjh\Zgby dhlhku_ ij_
ihevah\Zlv ijb jZzajz[hld_
h[ahj ZgZeh]h\
j_amevlZlib\ghklv jZ[hlu kIm~_glzZz ih | _f_jZajzZ[hldb
JZa"_e J n_jZlb\guc h[ahj ih h*ghfm beb gkkdhev
kfZzljb\z_fuf \ jZzfdZo azZz~Zgby ih ijZzdlbd_ H[ah]j "he _g
ZgZeba_ hl_g_kI\_gguo b bghkljZgguo ebl_jZImjguo bklh
klZlvb \ i_jbh”bq_kdhc i_gqZlb we_dljhggu_ [Zau ~Zgguo
kdb_ h[ahju H[ahj f_Ih~h\ ih"}-HIAhd'bgmkdhpohfZl _jbZel
<h[ahj_ "he gu [ulv k" _eZgu kkuedb b ijbeh  _g [b[ebh]jZ
hnhjfe_gguc \ khhI\_Ilkl\bb k =HKL
JZa”™_e < N"Zgghf jza™_e_ jZkkfzljb\zZ Iky ih~¥hlh\dZ
"Zgbc b f_Ih*"bg_kdbo fZl_jbZeh\ b bo Zijh[Zpby ®Zggu_
Imjbjh\Zgu kgZ[ _gu IZ[ebpZfb jbkmgdZfb njZ]fbglzZfb
fufb ihykg gbyfb
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AZdexqg_gb_ G _h[oh”~bfh ij_~klzZ\blv hkgh\gu_ \u\h”
oh”_ \uiheg_gby jZ[hlu hibkZlv h]jZgbq_gby b i_jki_dl
| _fu jZ[hlu

Kibkhd bkihevah\Zgguo ebl_jZImjguo bklhggbdh\ hn
\_|klI\bb k =HKL

1l _klZpby ih blh]zf ijZzdlbdb ijh\h”*blky gZ hkgh\zZgbl
hlig_I1Z

7. Nhg”™ hp_ghqguo kj_~kI\ ey ijh\_~ gby ijhf_"mlh
ZIl _klZpbb h[mqgZxsboky ih ijZzdlbd_
JZa”_e hnhjfey Iky \ \b~_ hl*_evgh]h ijbeh” _ghby \ kh

" gb_f h Nhg™_ hp_ghgguo kj_~kI\ \ <he]=LM mlI\_j ~
< hi

8.1 j g gv ebl jZImju b j kmjkh\ k_Ib ©Bgl_jg_I
g_h[oh~bfuo ~ey ijh\_~ gby ijzdlbdb

LZ[ebpZl jtg _gv hkgh\ghc b “hihegbl evghc ebl jZImju

< GZbf_gh\Zgb_ ba”~Zgby
i
1 | 2
Hkgh\gZy ebl jZImjZz
1. Dmdebgz ? G HjlJZgbazZpby kZfhklhyl_evghc jZ[hlu kKley* \giah\
DmdebgZz F : FZagbqg_gdh .B-: bRmrdbkifd -b- *hiBa~ZIl_evkl\h XjZ

- k- K_jby Mgb\_jkbl_lu ISBN0B&5534062700. - J_"bf ~hkImiz ZZ:
online.ru/book/0DF1C351-C33A83FA5F9-5D560F8FDEDF.

2. Kh\j f ggu_ h[jZah\Zl_evgu_ | _ogheh]bb mq_[gh_ ihKbkljZtmyu[Z
Ju[ph\Z >b- Ffj @Ba”Zl_evkl\h XjZcl k- K_jby Mgb\_jkbl_IluI9BN&78b
5-534055818. - J_ " Dbf Ahkimiz Z Zahligel &/l bR 1 75D2FA-58 AB7393BAB3-
7998DFE246B3.

>hihegbl evgZy ebl jZImjZ

3. Evxbk G > <bamZevguc dmjk OLFURVRIW 2IILFWe_dIphje Fdil§y4
>FD Ij _kk - k- J_ "bf "hklmiz KWWSV H ODQERRN FRP ERRN

4. I blhgvyW OpenOffice.org pro.:\IhfZlbazZpby jZ[hlu >We_dljhgde_ il knyj k4
Fhkd\z >FD Ij kk k-J "bf "hkilmiz KWWSV H ODQERRN FRP

S. KzZ]fZzg K OLFURVRIW 2I1ILFH ney :LQGRWY dWeagd|Fhgguz | 3
Ij kk - k-J "bf "hkimiz KWWSV H ODQERRN FRP ERRN

6. Dm~jy\p_\ ? F Hnhjfe_gb_ ~biehfguo ijh_dlh\ gZ dhfivixhjk @ >Wha
kh[b- We_dljhg ~rZBhkd\Zz >FD 1j_kk - k - J_"bf ~hkln

https://e.lanbook.com/book/1293.




LZ[ebpZl j g gv f Ih*bg _kdbo mdZaZgbc g h[oh”bfuo “ey ijh\_"_

< GZbf_gh\Zgb_ ba”Zgby >hkimi j_kmjkZ ZB

i n_"jZ nZceh\h bg
S_

1 2 3

1 | F_Ih*bqgq_kdb_ mdzZazgby ih ijhoh " _g DZn_7jzZ K:1J b
emq_gbx i_j\bgguo ijhn_kkbhgZevgug nZceh\h_o0jZgb
dh\ f_Ihc mdzZazZgby khkl KZ~h\gb¢(
<helh]jz» k+

LZ[eb®Zl j g gv Bgljjgnmjkh\ g h[oh”bfuo ~ey ijh\ _~ gby ijZdlbdl

” GZbf_gh\Zgb_ | K Aj_K kkuedZ gZ j_kmjk

2 3

We_dljhglglebhl_qgZy kb| http://e.lanbook.com/
barzZl_evklI\Z ©EZgv?

We_dljhgguc nhg” Jhkkhb http:/leb.nlr.ru/
gZpbhgZevghc [b[ebhl_d

Webof Sciencexf_"~mg Zjh~"gZ| https://www.webofknowledge.com/
[ZaZ "Zgguo gZmqggh]h ¢

Scopust _"bgZy j_n_jZlb\gl http://www.scopus.com/

Science Directiheghl_dklh\Zy http://www.sciencedirect.com/
NZgguo

7KH 6SULQJHU/LQN 2Q{ http://link.springer.com/
[ZaZ “"Zgguo

N o gk W N PR

eLIBRARY.RU-gZmqgZy http://elibraryru/defaultx.asp
we_dljhggZy [b[ebhl_dZz

UH\_A_gbb ijZdlbdb \dexqZy i_j_q_gv ijh]ljzffgh]h ﬁ[
b bgnhjfZpbhgguo kijZz\hqguo kbkl_ f ijb g _h[oh”Db

9.1 j_ g _gVv bgnhjfZpbhgguo | _ogheh]bc bkihevam f

LZ[eb®ZI_j_q_gv bgnhjfZpbhgguo | _ogheh]bc bkihevam_flbo ijb ijh
db \dexqgZy i_j_q_gv ijh]jzffgh]lh h[_ki_q_gby b bgnhjfZpbhgguo k
ijb g _h[oh”bfhklb

< GzZbf _gh\zZgb_j_ OZjzZdl _jbklbdZ j| <b”~ aZgylbc *"e

I juo bkihevam_ Ik

1 2 3 4

1. | Foxit PDF Reader ljh]ljZffgh_ h[_ki_d KZfhklhyl _evgZy
kilm~ glZ

2. | VirtualBox ljh]jZffgh_ h[_ki_d KZfhklhyl _evgZy
kilm~ glZ

3. | Open Office ljh]jZffgh_ h[_ki_d KZfhklhyl _evgZy
kilm~ glZ

4. | Microsoft Visual Studio ljh]jzffgh_ h[_ki_d KZfhklhyl_evgZy
kilm~ glZ

5. | Atmel Studio ljh]jZffgh_ h[_ki_d KZfhklhyl _evgZy
kilm~ glZ

6. | Altera Quartus Il Web Edition| 1jh]jZffgh_ h[_ki_d KZfhklhyl _evgZy
klm~ glZ




[ERN

3

4

7. | ColDE

Ijh]jZffgh_ h[_ki_d KZfhklhyl_evgZy

kKilm”~ glZ

8. | Intel Parallel Studio XE

Ijh]jZffgh_ h[_ki_d KZfhklhyl_evgZy

kKilm”~ glZ

9. | Intel Parallel Studio XE

Cluster Edition

Ijh]jZffgh_ h[_ki_d KZfhklhyl_evgZy

kKilm”~ glZ

10. HibkZgb fZIl jbZeoghq kdhc [Zau

LZ[ebpZHibkZgb_ fzIl _jWZegbhf kdhc [Zau

db

ijh\_~ _gby ijzdlbdb

g_h[oh”bfhc *

g_h[oh”bfhc ~eyijh\_~_

< eZ[th
lhjbb

dz[bg_|
Zm~blhj

GZbf_gh\Zg
eZ[hjZlhjbhk
dzZ[bg_I|z

Zm”blhjbb

Il j_g_gv hkgh\gh]h h[H

dzZn_~7

nZdmgq

1

2

3

<1302

EZ[hjZlhjby |
\uo | _ogheh

Mg _[gZy f_[_ev i_jkh
dhfivxl_ju k_I_\h_ IZ[H
gbCISCO Bgl jg_ |

W<Fb

<1307

EZ[hjZlhjby \
dhijhba\h™bl
guo \uqgbke ¢
iZjZee _evgh]
liZffbjh\Zghb

<ugbkebl _evguc de:
<he]=LM m &GP\ dle Z k
Xeon E5/ Xeon Gold ih m kbd
| _eXeon PhiKNC gZ dZ "hf
maeh\ gzZdandhi KNL 7210,
4 GPUmkdhjbNWdja TESLA,
hit_f izfylb [he__ LJ[Z
\Zy ijhba\h”~bl_evghklv
LNehik gZUnpatk +40,05
LNehik m k d IDjEbINet g Z

| E B KAltera Stratix V),

W<Fb

NWb<

<1306

Kim”~ gq_kd:
[hjZlhjby GB
hleZklb jh[lol
gbdb b \kljZ]
fuo kbkl _fbZz
lhjby ey kZf
yl _evghc jZ]

kilm~ _glh\

Pbnjh\h_ baf_jbl_ewvmgh
Ah\zZgb_ ]_g_jZlhjuZh
nu \hevlIf_lju nNf_a |
liZ\bjh\Zevguc klZghg
5: ljbgl_j " ODNH
5HSOLFDWRU ; ijhf
dhfivxl_j SUERU (3&
ithfhjnguc jhARI ? eZ]
jZlhjgu kil SBK46.1,
EasyAVR6

W<Fb

NWb<

<1303

EZ[hjZIhjby \
l[jhgbdb b ko
| ogbdb

Baf_jbl_evgZy | _ogbdZ
ju eZ[hjZlhjgu_ kl_g"
"hqgu_ i&asyAVRGE, EasyMX
Pro for STM32, AlterdE2-115,

FI-dhfie dATO1

W<Fb

NWb<
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11. Ebkl baf_g_gbc b "hiheg_gbc

Ne Buns! nononuennit u Jlata u HOMep npoToKoIIa Jlara cornacoBanus 1
n/m HW3MEHEHUH 3ace/iaHus KaQeaphl, Ha KOTOPOM ITOJIIKCH JIeKaHa
OBLIM PaCCMOTPEHBI ¥ 0I00PEHBI bakynbrera,
W3MEHEHUS U JIOTIOTHEHHMS peammsytomero OI1
1. | Axryanmusanus yue6HOro
Marepuaia ITporokon Ne 7 s/af 20 A,
or &/ QP 20/
7 Hexan ¢ax OBT
3as. kadenpoit IBM
/A.E. Aunpees/ NoAMACH
MOANUCH
2. | OGHOBIEH mepeYeHs yueh-
HOM yHTEpaTypEI B pecypcos | [Ipotokon Ne 6 Of. 02 20 (.

3aB. kapenpoit OBM

noanucCh

ceru MHTepuer, wueobxomu- | or £5) 02 20 1/’ T
MBIX JUIst IIPOBEICHHUS
IPaKTUKA 3aB. xadeppoit DBM
/A.E. Aunpees/
TOANHUCH
3.
[Tpotoxom Ne 20 =
oT 20 1
Jlexan daxynsrera DBT
3aB. kadenpoit OBM
IMoanucs
NOANHUCH
4.
IIpotoxom No_ 200 1
oT 20 .1
Jexan dakynsrera DBT

TMOAIHXCH
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ljbeh™ _gb __
Nhjfz az~"ZghyZdkbdm

Fbgbkl_jkiI\h h[jZzah\Zgby b gZmdb Jhkkbckdhc N _-
N N jZevgh_Jhkm~ZjklI\_ggh_[x~" _Igh_ h[jZah\ZIl _evg
\ukr_]1h h[jZah\Zgby
©<he]h]jzZz"kdbc Jhkm~Zjkl\ _gguc | _ogbqgq_kdbc mghb
NZdmevl | we _dljhgbdb b \ugbkebl _evghc I _ogt
DZn_"jZ ©We -tujbgkgetbl _evgu_ fZrbgu b kbkl_fu?2

ML<?J@>:X
AZ\ _"mxsbc dZn_"jhc BBBBBB

ith™ibkv jZkrbnjh\dZ ih”*ibkb
©BBBBB?BBBBBBBBBBBBBBB

A:>:GB?
gZ mg_[gmx ijZdlbdm

KIm" gimBBBBBBBBBBBBBBBBBBBBBDBB BEBHBHBHEBHEBHEHEB B B
nZfbeby bfy hilg_klI\h
1 BamgblvBBBBBBBBBBBBBBBBBBBBBB BBBMBMBM®BMBMBMBMBMBMB

2.JZajZ[hlZIvBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB I
ki_pbZevguc \hijhk

ljhbal\_klIlbBBBBBBBBBBBBBBBBBBB B BBBBBBEBBEBEBEBEBE

>Z1Z \urZgb azZ”Zghy ©BBBBBB2 BBBBBBBBBB
BBBBBB]
Jmdh\h~bl_ev ijZdibdb hl mgb\_jkbl _IZ BBBE

ih™ibkv

12



ljbeh™ _gb __
NhjfZ g \gbdZ ijhoh ™~ _gby ijZdlbdb

Fbgbkl_jkI\h h[jZzah\Zgby b gZmdb Jhkkbckdhc N _-
N N jZevgh_ Jhkm~ZjklI\_ggh_[x~" _Igh_ h[jZah\Zl _evg
\ukr_]1h h[jZah\Zgby
©<he]h]jzZz"kdbc Jhkm~Zjkl\ _gguc | _ogbqgq_kdbc mghb
NZdmevl | we _dljhgbdb b \ugbkebl _evghc I _ogt
DZn_"jZ ©We -tujbgkgetbl _evgu_ fZrbgu b kbkl_fu?2

>G?<GBD

Ijhoh ~ gby mq_[ghc ijZdlbdb

gZBBBBBBBBBBBBBBBBBBBBBBBBBB

gZbf _gh\Zgb_ dZn_"ju mgb\_jkbl _
Jmdh\h”"bl_ev ijZzdlbdb
hl mgb\ _jkbl 1Z BBBBBBBBBBBBBB BBEEBBBBB BBBBE
"he ghklv ih"ibkWBH
Kim~ _ gl 1j BBBBBB
ihNibkv NBH

<helhl]jz» BB ]

13



LZ[ebpzZKljZgbpZ ~g \gbdZ ijZdibdb

>Z|

JZ[hIZ

\uiheg ggZy KI

HIf Idb jmdh\h”bl_ey k

_]

1

2

3
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ljbeh™ _gb __
NhjfZz Iblmevgh]lh ebklZ hlq_IZ kim~_glz
h ijzdlbd_ ijhoh ~_gb_ ijZdlbdb gZ dZn_"jZo b
\'gZmqguo eZ[hjZlhjbyo mgb\_jkbl [IZ

Fbgbkl_jkI\h h[jZzah\Zgby b gZmdb Jhkkbckdhc N _-
N N jZevgh_ Jhkm~ZjklI\_ggh_[x~" _Igh_ h[jZah\Zl _evg
\ukr_]h h[jZah\Zgby
©<he]h]jz*kdbc Jhkm~Zjkl\_gguc | _ogbqgq_kdbc mghb
NZdmevl | we _dljhgbdb b \ugbkebl _evghc I _ogkt
DZn_"jZ ©We -tujbgkgetbl _evgu_ fZrbgu b kbkl_fu?2

HLQ?L

o[ mq_[ghc ijZdlbd_ gZ

gZbf_gh\Zgb_ dZn_"ju beb gZmqgghc
eZ[hjZlhjbb mgb\_jkbl _1Z

Jmdh\h”bl_ev ijZdlbdb hl mgb\_jkbl_|ZBBBBBBBBBBBBBI
“he ghklv ih*ibkv

KImA gl 1] | _1jh\ :
ihAibkv

Hig_ | aZsbs_g k hp_gdhcBBBBBBBBBB

<helhl]jz» BBBB]
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ljbeh™ _gb __
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1Zkihjl nhg”"Z hp_ghqgguo kj_~kI\ ih mq_[ghc ijZdIb

Dhgljhebj|i WIZiu nh

fu_ jzan_| fbjh\Zghb

| fu ~kokj k_f_kljmb
iebgu g _gby

) Dh” dhf

. | apbb GZbf_gh\zZgb_ dhfi_I_

Kihkh[ghklv ZgZebabjhZz
\Zlv mjh\gb k\hbo dhfi_I_
g_lZgbb kh kihkh[ghklvx
klvx d kZfhj_]Jmebjh\Zgbx
r_]h h[jZah\Zgby b ijhw_K
ghc fh[bevghklb

1. | HIDBS WIlZiu4 1-4

Kihkh[ghklv ZgZebabjk\Z
kbhgZevgmx bgnhjfZpbx
g_c ]JezZ\gh_ kljmdImjbfh
eylv b ij_"klzZ\eylv \ \b”"_
kdbo h[ahjh\ k h[hkgh\Zg
NZfb b j_dhf_g”*Zpbyfb

2. | HID6 WIlZiu 1,2

AgZgb_f _Ih~h\ gZmqggdio
3. | ID2 gbc b \ez™ _gb_ gZ\udZfb| WIZiu 1,2
gby

Kihkh[ghklv nhjfbjh\Zlv I]
kdb_ az~Zgby b mqzZkZ\h\ . )
[hid_ ZiizjZlguo b beb i W!&iu4 24
guo kj ~klI\ \ugbkebl evg

4. | ID11

Kihkh[ghklv d ijbf_g_gbx
f gguo | _ogheh]bc jZajZ]
liZzffguo dhfie_dkh\ k Zki
gb_f &$&{_"kI\ dhgljhebj
dzZzq_klI\h jzZzajz[zZlu\zZz_féo
guo ijhAmdlh\

5. | D19 WIZiu4d 2-4

LZ[ebpZlihdzZaZl eb hp gb\Zgby dhfi | gpbc

Dﬁ“fﬁlggdbmi Dhgljhebjm | GZbf_gh\Z
. JI bbb be Kh” j"Zgb_ dhfi_ | | jZza”_eu | _fihp_ghqggh]
q_ngFib "bkpbiebgu | kj_~kI\Z

Kihkh[ghklv ZgZebabj
hp_gb\Zlv mjh\gb k\h
| gpbc \ khg_IZgbl k
1. | HIDS ghklvx b ]Jhlh\ghklvx ¢ WIlZiu4 Hil AZq |
]mebjh\Zgbx "Zevg &£
ah\Zgby b ijhn_kkbhg
fhibevghklb

Kihkh[ghklv ZgZebab]

2. | HID6 iihn kkbhgZevgmyZbg

WIZiu Hil AZq

17



Dh” dhgbjh Dhgljhebjm | GZbf _gh\Z

< Am_the b hn_jzgb_ dhti_I_| jzar_eu 1_f hp_ghqghl
dﬁiﬁb "bkpbiebgu | kj_"kI\Z

pbx \u”_eylv \ g _c ]e€
kljmdImjbjh\ZIv hnhj
ij_"klz\eylv \ \b"_ Zg
kdbo h[ahjh\ k h[hkgh
\u\h”*"Zfb b j dhf_g~*Zy

AgZgb_ f_Ih*h\ gZmq
3. | ID2 "h\Zgbc b \eZ”_gb_ g WIZiu Hil AZq |
bo ijh\_~ gby

Kihkh[ghklv nhjfbjlo\z
gbg_kdb_ azZz”~Zgby b
4. | ID11 \ jZajZ[hld_ ZiizZjzZlgu WIZiu4d Hil AZq |
ijh]ljzffguo kj_"kI\ Vg
| evghc | _ogbdb

Kihkh[ghklv d ijbf_g_
\j_ f gguo | _oghehZbc
[hidb ijh]jzffguo dhfig
5. | D19 k bkihevah\Zgb-f &%$6 WIZiu4d Hil AZq |
kj _~kI\ dhgljhebjh\Zl
ki\h jZzajz[Zlu\Z_fuo i
]lizffguo ijh~mdlh\

Hil zhig | ih ijzdlbd_

LZ[ebpZDjkl jbb b rdZeZ hp_gb\Zgby ih hp_g®lylph flmi tji | ZKlbnd

;[éggh\bgl‘J Mjh\_gv  hk\i Djbl_jbb hp_gb\Zgby mjh\gy hk\h_gb

FZdkbfZevguc n Kim~_gl \ iheghc f_j_ kijZ\beky k jZ[hlhc \y
54-60 bgl_j\Ze hnhjfbe ih ijZ\bezf hnhjfe_gby hlg_I ih mq_

1853 I*q.—AgbC Mih\ @ Kima g1 \ p_ehf ihegh kijZ\beky k azAzZgb_
_i\zZe g [hevrb_ g _lhqghklb \ j ZebazZpbb beb \ hi

FbgbfZevguc m

40-47 bgl j\Ze KIm~ gl “himklbe kms_kI\_ggu_ hrb[db ijb \
FbgbfZevguc m
0-39 gbrfl'—l\ze 9- 11 kim~_ gl g_ Ihih\ g_\uihegbe az~Zgh_
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LZ[ebpzZDjkl jbb b rdZeZ hp _gb\Zgby ih hp_ g@kyhfim Kj\Zgb nt +

;[gggh\bg'—‘ Mih\_gv  hk\h Dibl_jbb hp_gb\Zgby mjh\gy hk\h_gby d
KIm~_gl ohjhrh hjb_glbjm_Iky \ ij_~klzZ\ey_f
32 +40 szﬂkb\fzzj"guc m ijZ\bevgu_b ihegu_ hil00M gZ
9i_l azZ~z\z _fuo \hijhkh\
Kj_"~gbc mjh\ggv Kim”_gl hjb_glbjm_Ilky \ ij_"klZ\ey_fhf fZI_|
23 £31 | _j\ze \bevgu_ b ihegu_ hI\ _luag2z\zZ_fuo \hijhk
15 22 FbgbfZzevguc mji KIm~_gl hjb_glbjm_Iky \ ij_~klzZ\ey_fhf fZI_|
- bgl_j\zZe \bevgu_ hI\-lu az~z\zZ_fuo \hijhkh\
04 beglbf\zzee"guc] Tr{: KImA_gl iehoh hjb_glbjm_lky \ ij_AkiZ\ey fl
gn?l—l 9- ijZ\bevgu_hI\ Iuf g _q fgZz azrz\z|

F Ih~bg_kdb_ fZl _jbZeu hij_ "~ eyxsb_ ijhp_~mju hp_gb\

mf _gbc gZ\udh\ hiulZ ~_yl evghklb

Li [h\Zgby d kh”~ _j Zgbx b kihkh[Zf ijh\_~ gbkeijzdlb

d nhjf _ b kh”_j"Zgbx hlg_|zZ j_ Jezf glbjmxlky Iheh  gb_
\ N gby 1jZdlbdb kim” _glh\ kttpe/mbu.Mstu.ru/umu-
docs/pomr/articles

f
\
g

lh blh]Zf mqg_[ghc ijZdibdb \ dZijmhh%kblkyklgZqgjl \ nh

kh[_k_~h\Zgby gZ dhlhjhf kim~_ gl ij _~klZ\ey Il hlg_|I
“Ikl\mxsbc k_f< klZ\bkbfhklb hl aZAZgby hlg_| fh'ZI| \dex
b_

aZ\_jr_gghc jZajZ[hldb b bkke ~h\Zgby eb[h bo gqZk

H[{sb_Ij _[h\Zgby d kh”_j"Zgbx hlq_1Z ih mqg_[ghc ijZ

ih ithemqg_gbx i_j\bgguo ijhn_kkbhgZevguo ipbf\ dbguw \gzZ\
jZa”_eijh]ljzffu ijzZzdlbdb

aghrownNE

o

© o N

libf_jgh_ kh” _j Zgb_ hlg_1Z

Lblmevguc ebkl

Nhjfmebjh\dZ aZ~Zgby

<\_"_gb_

H[ahj ZgZeh]h\

HibkZgb_hkgh\guo Ze]hjblfh\ b | ogheh]bc bkiheva
\uiheg _gbb aZ”~Zgby

WdjZggu_ nhjfu jZajZ[hlZgguo mg_[guo ijbeh” _gbc
ijb g_h[oh”~bfhklb

JZajzZ[hlZggu_ f Ih"bg_kdb_ fZl jbZeu

<u\h?u ih blh]Zf \uiheg_gby jZ[hl

Kibkhd bkihevah\Zgguo bklhggbdh\ \dexqgZy bklhggt
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1jZ\beZ hnhjfe _gby hlg_1Z ih ijZdibd_

hlig_| ih ijZdIibd_ hnhjfey_|kWS Wortl belthgreOffice

(*.doc, *.docx, *odt);

ebklu nhjfzlz : hjb_glZpby dgb ' gZy

ihey e \hkft hklZevghu kf

rjbnl£Times New Roman

jZaf _rjbnl 24 pt,

f ""mkljhqguc bgllp\Ze =

ZlaZpguc hlkImik#£

nhjfmeu “he gu [ulv gZ[jZgu \ j_~Zdlhj_ 06 (TXDWLR
gmf_jZpby kljZgbp kd\hagZy ghf_j gZ i_j\hc kljZgbp_
\ dhgp_ jZ[hlu g_h[oh”bf kibkhd bkihevah\Zgghc ebl_
=HKL J 200&:

hit _f hlgalZZAbkbl hl keh ghklb b h[tzfZ j_ rZ fuo \ jZfd
db azZ”~Zq

ljhf_"mlhggZy ZIl_klZpby

ljhf_"mlhqgZy ZIl_kdZpkYy k hp_ gdhle"blky mklgih \ nh
fZzl _ kh[_k_"h\Zgby bkoh”y ba azZz*Zgby ih ijZdlbd_ Hkgl
aZq_Im y\eyxlky ijZ\bevgh hnhjfe_gguc hlg_I| ih ijZdlbd
1j_1hr"Z\Zl-emdh\h”bl_ex ijZdlbdb hl dZn_"ju
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1. <b” Ibi ijzdlbdb kihkh[ b nhjfZ nhjfu __ ijh\_~_

<b”M ijZdlbdjhRirza\h”*kl\ .ggZy

Lbi ijZdlbdipzdlbdZ ih ihemqg_gbx ijhn_kkbhgZewguo m
|Z ijhn_kkbhgZevghc ~_yl _evghklb

Kihkh[ ijh\_* gby ij&dZipdbthgZjgZy \u_a”gZy

NhjfZ ijh\_~ gby ijZabkdly +gh iml_f q_j _~h\Zgby \ d.
ghf mqg_J[ghf ]jZnbd_ i_jbh~h\ mqg_[gh]h \jJ_f_gb “ey ijh\
I _jbh~Zfb mq_[gh]h \j_f_gb ~ey ijh\_~_gby |I._hj_Ibg_kdbo

2. P _eb b az”zZgb ijzdlbdb

P_evx ijhba\h”?kl\_gghc ihZidléwxly gbx ijhn_kkbhgZe
mf_gbc b hiulZ ijhn_kkbhgZevghigZdlpldlewdbikldky ihemqg_
hiulz \ ijh\_~ _gbb bkke_~h\Zgbc ijhpglkkébljZi\hduo kbkl_
<K b dhfie_dkh\ <D ijbdez”*gh]h b kbkl_fgh]h ijh]jZff(
dhffmgbdZpbhggh]h h[hjm~h\Zgby Z 1Zd _ \ujZ[hldZ m
ijbf_g_gby j_ameviZibklgZzmbyhl _evkdhc ~_iybh_jewg lylblp
ZdlmZevguo ijZdlbg.kdbo azZ”*Zq

AZ"Zqgb ijZdlibdb

ijbh[j_1I _gb_ gZ\udh\ kZfhklhyl-lekige c"lg\ZZh gghkdhc
yl _evghklb

bkke_ ~h\Zgb_ hkh[_gghkl_c nmgkpbbkxBbjh\Zgby
ijbh[j_1 _gb_ ijZdlbg_kdbo gZ\udh\ ih jZajZ[hld_
ZiiZjzZlguo bgkljmf_glh\ ey ijh\_"* gby bkke_ _"~h\Zgh
ijbh[j_1I _gb_ ijZdlbg_kdbo gZ\udh\ ih h[kem b\Zghb
ijhljzffgliiZjZlgh]l]h h[_ki_q_gby <K b <D

ijbh[j_1I _gb_ ijZdlbg_kdbo gZ\udh\ jZ[hlu k dhffmlz
jm~rh\Zgb _f

bkke_ ~h\Zgb_ijhp_kkh\ i_j ~Zqgb bgnhjfZpbb \ dhfi\
bkke ~h\Zgb_ \ukhdhijhba\h?bl _evguo \ugbkebl ev¢

3. F_klh ijzdIbdkljmdimj_ HI

ljZzdlbdZ ijh\h”*blkky fthklj_

ljZzdlbdZ hlghkWkyztb\gjzcklb "bkpbiebg mqg_[gh]h ieZg

ljhba\h”kl\_ggZy ijBdilbel@ddg_gbx ijhn_kkbhgZevguo n
hiulZz ijhn_kkbhgZevghc % _iyZddhdBEk[Zabjm_Iky gZ j_am
hijmq_gby ih ke _"mxsbf "b®gighlgeddl evgu_ kbkl_fu b k
| _ogheh]bb? ©Fbdjhijhp_kkhjgu©ljkpklifgh _ h[_ki_qg_gb
dhfivxl_jguo k_I_c2 ©L_ogheh]bb ijh]jZffbjh\Zgbh? ©IZ
ljZfftbjh\Zgb _2



ljZdlbdZ kha”Z_ | hkgh\m ~ey bamqg_gby ke _"mxsbo
leZgZ ©OL_hjby |_e_ljZnbdz2 ©K_Ib k\yab2a ©Pbnjh\u_
"ey \uiheg_gby-gkkeqdh\Zl _evkdhc jZ[hlu b ih”*]hlh\db fz
"bkk_jlZpbb

ljhba\h~kl\ _ggZy ijBdibe@dq gbx ijhn_kkbhgZevguo m
hiulZ ijhn_kkbhgZevghc %) iyddélvgih kilba\hey | kKienrhgglm
gZ\udb ijh\_~ gby ijbdeZ”~guo bkke_ "~h\Zgbc b ijbf_g g
Ijb j_r_gbb ZdlmZevguo aZ”Zq ijZdlbdb

ljhba\h~klI\_¢gigZglbdilh ihemqg_gbx ijhn_kkbhgZevguo m
hiulZ ijhn_kkbhgZevghc ) iyddéwvayh Ribyl\ey | mjh\_gv ih”"]t
kilm~ _glzZ fzZ]bkljZImju ih \k_f gZijZ\e_gbyf ijhn_kkbhgZe
pbb y\ey Iky klyamxsbf a\_ghf f_""m |_hj Ibqg_kdhk ih”~]h
kbhgZevghc ~_yl _evghklb fZ]bkljZ b nhjfbjh\zZgb_f ijzdl
hkms kl\e _gby

ljhba\h~klI\_¢igZglbdB ihemq _gbx ijhn_kkbhgZevguo m
hiulZ ijhn_kkbhgZevghc ) iyZdélvdyhkibyaZzgZ k "bkmbiebg:
ke hk\h _gby dhlhjuo h[mqgZxsbcky "he g agZllh hkgh
\_crbo bkke_"h\zZgbc ih ijh[e_fzZf \ukhdhijhba\h”bl_evgu
| e dhffmgbdZpbc f _IhA"h\ bo bkiulZgbc b bkke ~h\Zgbc

>ey ijhoh ™~ _gby ijhba\h{ikk\dlIdgithc ihemq_gbx ijhn_kkb
gZevguo mf_gbc b hiulZ ijhn_kkbhgZévphalbdbylhemghBkltl
sbcky “he” g mf_Iv \uy\leylv i _jki_dlb\gu_ gZijZ\é_gby
\Zgbc b h[eZklb \ukhdhijhba\h”bl _evguo \ugbke gbc b
hfhkgh\u\Zlv agZgbfhklv bkke_ _~m_fhc ijh[e_fu nhjfmel
ijh\h~blv wfibjbg_kdb_ b ijbdezZ”~gu_ bkke_ ~h\Zgby ijh\h
ZgZeba j_amevlZIlh\

GZ hkgh\Zgbb hk\h_gby ij _~r_kl\mxsbo qZkl _c¢c HI g
ijhoh ~ _gby ijhba\h*KliyZdg¢lhdih ihemq_gbx ijhn_kkbhgZe
mf _gbc b hiulzZ ijhn_kkbhgZevghcijZdybdédvghkmigZxsbck
"he g \ez”™ _Iv f_Ih*heh]b_c b f_Ih~bdhc ijh\_~ gby gZm
gZ\udZfb kZfhklhyl _evghc gZmqgghc b bkke ~h\Zl evkdhc



4. 1| _j_q_gv ieZgbjm_fuo j_amevlZlh\ h[mqg_gby ijb ijh
1jZdlbdb khhlg_k _gguo k ieZgbjm_ fufb j_amevl|ZIZf
h[jZzah\Zl_evghc ijh]jzffu nhjfbjm_fu_ dhfi_|_gpb
LZ[ebpZleZgbjm fu_ j amevliZlu h[mq gby ijb ijhoh ™ gbb ijZdlbdkt
L _fu @z
N eu ig4
Ibdb k
N Kh[kmh
iDT gﬂphl C(;jﬁ?if_lgg\pzbg J_amevlZlu h[mqg_gby Xshb_
- = - = nhjfbjh
\Zgbx
dhfi_Q_
pbb
H[s _dmevimjgu_dhfi | gpbb
ijbgpbiu jZ[hlu k_I_\uo
agZ_| eh\ ihjy*hd hjl]Zgbazphb
]fbeZbAE.g%'—hz k bgnhjfzjgbb ih kjllygf P
j_"kI\Z — . . .
ihemq g hd I]h_d|bjh\Z|.V dhfivxl_jgu|
-7 mq_Ihf kh\j f gguo | _eZ
g_gby 1_Jl] bh b dhfivxl_j |
db b ljZgkey pbhgguo tvxi_jguo 1.
bgnhjfZpbb mf_ | b ijh]jZzffgu_ kbkl_fu kK _
H Bb Ki ~KI\hf Kh sb_ k_Ib dzd IljzZgkihjl "¢ WIZi2
- Y bgnhjfZpbb fh”_ebjh\Zbv
fgguo dhfiv ki fu b k_Ib
;Bjcg“\olL;ogh gZ\udzfb jZajz[hldb ijh
gb . .
Jeh[Zevguo . h[_ki_q_gby bgnhjfl
ivxl jguo k_ \ez”_| dhffmgbdZpbhgguo k_| ¢
H[s ijhn_kkbhgZewgu | gpbb
ijbgpbiu ihbkdZ b kljmdlry
Kihkh[ghk& agZ | gZmglglogbg_kdhc bgnhjf
ebabjh\ZIv i az”"Zgghc | _fZlbd_
n _kkbhgZev mf ZgZebabjh\ZIlv ijhn_kkbo
bgnhjfZpbu ——| nhjfZpbx \u”_eylv \ g_c |
N eylv \ gl\c gZ\udZzZfb jZajZ[hldb hlgb
gh_ kljmdln | evguo aZibkhd h[hkgh .
HIDG | {721V hnhjfey lbq_kdbo h[ahjh\ \ hlezk| "W'¢F
ij_"klZ\eylv fmgbdZpbhgguo k_I_c
\b~r_ ZgZebl| \ez"_
kdbo h[ahjh
h[hkgh\Zggu
\u\h”"Zfb b j|
f gh"Zpbyfb
ljhn_kkbhgZevgu_dhfi_ | _gpbb
AgZghb Ih~h\ ag7 f ITh~u ijh\_~ gby gZmqg
gZmqgguo bk g \Zgbc
| D-2 \Zgbc b \ez" klz\blv b j rzZlv az”"Zgbk| WIZi2
gZ\udZfb bo| mf__|[ ke_"h\Zgbc ijh\h~blv izl
\ A~ gby bkd bkdzZlv b ZgZebabjh




ih |_ f_bkke _Ah\Zgby

gZ\udZzZfb ijh\_~ _gby gZm
\ez” | “h\Zgbc \ h[eZklb k_I_cml
gbdZpbc
ljbf_g_gb | khklhyg | g™ _gpbb jZanl
ki_dlb\guo f| agZ_| gbkebl_evghc | _ogbdb b
"h\ bkke_ "h hgguo | ogheh]bc
b j_r_gby ijh ijbf_gylv i _jki_dlb\gu_ k]
n_kkbhgzZev( mf__| ke _"h\Zgby ”"ey |j_ r_gby
azZ™"Zq gZ hk guo aZ”™Zq .
ID-7 agZgby fbjh gZ\udZfb j_ r _gby azZ”Zq wizi2
|_g”~_gpbchjz \Zgb_f kh\j_f_gguo bghki
Iby \ugbkewl \ezZA guo kj_~kI\
ghc | _ogbdb -
bgnhjfZpbhg
| ogheh]bc
Kihkh[ghiglv aq7 ijbgpbiu ijh_dlbjh\Zgby
_dlbjh\ZIKk jZ 94— jZkij_~ e _gghc h[jZ[hldh
ij_ " e _gg@ _ mf j_Zebah\u\zZIlv ijh_dlu j¥
| D-8 nhjfZpbhggu ——| guo kbkl f W1Zi2
kbkl_fu bfo gZ\udZfb khijy ' _gby dhk
ithg_glu b ijHh \ezZA ij_"_e_gguo kbkl_f
dheu bo \az -
N ckl\by
Kihkh[ghklv aq7 ijbgpbiu ijh_dlbjh\Zgby Z
nhjfbjh\zlvw 1l 29%—| pbb | ogbg kdbo j r _gbc
gbg_kdb_ aZz f hkms_ kl\eylv jZajZ[hldm
b mgzkivh\z| M'——) kj ~kI\ \ugbkebl _evghc I |
ID-11 jZajZ[hld ZZ gZ\udZfb dhgnb]mjbjh\Zlg| WIZi2
jZlguo b be guo b beb ijh]jzffguo K]
ijh]jzffguo \eZ”_| gbkebl _evghc | _ogbdhb
kKj_~kI\ \udb
| evghc | _og
f Ilh~u b Zelhjblfu j_r_g
Kihkh[ghWv agZ_| mijZ\e_gby b ijh_dlbjh\&
[bjZlv f_Ih~Y lh\ Z\IhfZlbaZpbb
jZajzZ[Zlu\ 2l \u[bjzlv f_Ih?u b jZajzZ[&
]hjblfu j_r_g ]hjblfu j_r_gby azZ”~Zq mi .
D12 | 2 Z7azq mijzvy ™—=lijh_dibjhiZgby h[t_dih\ zz W!Z#2
b ijh_dlbjh\Z pbb
h[t_dlh\ Z¥lh gZ\udZfb j_r_gby azZ”Zq 1
IbaZpbb \ez” | ijh_dlbjh\Zgby h[t_dIh\ Z
pbb
Kihkh[gh#lv ijbgpbiu hjljZzgbazZpbb g
hjlZzgbazZpbb agZ_| ghlh | _klbjh\Zgby ijh]
fure_gghlh | h] ki _g gby
| D-17 klbjh\ZgbyZzk ijbf_gylv f_Ih”u ijhfure| WIZi2
\Z fh]h ijh m | _klbjh\Zgby 7~ey ijh]jZfkg
liZzffghlh k|| ——li_gq_gby | _e_dhffmgbdzp
i_gqg_gby kil _f




A gZ\udZfb hp_gdb b Zgz&
\eZ”_| 1hy ijhfure_gghlh I_klbjh\

Kihkh[ghklv hkgh\u kh\j_f_gguo |_og
ijbf g _gbx k jz[hldb ijh]jZffguo kj_ "™k
\j f_gguo I_ ~| qZ@ASE | _ogheh]bb djbl_j
ehlbc jzajz] KI\Z ijh]jZffguo ijhAmdIh\
ijh]jzffguo o dhgljhebjh\Zlv dzq_ki\b
dhfie dkhk K ——1\Z fh]h ijh]jZffgh]h h[_Ki

agZz

I D-19 ihevah\zZgb_ gZ\udZfb ijbf_g _gby kh) WIZi2
CASE-kj_"kI\ | oghehlbc jZajz[hldb ij
dhgljhebjh\Z kj "KICGASE | _ogheh]lbc gZ
dZq_kl\h jZg \ez”~_| dhgljhey dZq_klI\Z ijh
lu\Z _fuo ijh ki _"~kI\ b ijh~mdlh\

]liZffguo ijh
A"mdlh\

5. Kh~_j“Zgb_ ijzdlbdb ih |_fzf jza~ eZf

LZ[ebpZKh# j“Zgb_ijzdlbdb

Lim~h_fdhklv \
ih \b”rzZf ijhba
kI\_gghc gZn
< . | bkke_"h\ZIl_e\ Nhjfz

GZbf_gh\Zgb_ jza™_ez wlZi iZ[hlu gZ ijzd dhgljihe)
\dexqZy kZfhk
| evgmx jZ[imlq

N glh\

1 Ih~1hlh\bl_evguc 108 JZa”_e_hl
Bamq_gb_ ijhp_kkh\ jZ[hlu eZ] 1z azq_l
kljmdImjgh]h ih~jZza” _e _gby ij |
h{t_dlh\ zZz\IhfzZlbazZpbb k[lgj b
nhjfZpbb ijhjzZ[hldZ \ZjbZglh\
klZ\e _gghc azZ”~Zqgb

2 ljh _dlguc wdki_jbf_glZevguc 108 JZa”™_e_hl
<ul[hj b ijbf_g_gb_ ijh_dlguo 4| 1z azqg_|

ebazpby ijh_dlZ hkgh\guo ih”
AN gb_ wdki_jbf_glh\ ih I _klbjh
gby b ZgZeba bo j amevlIZIlh\

6. Nhjfu hig_lghklb ih ijzdlbd_

1l _klZpby ih blh]zf ijZzdlbdb ijh\h”*blky gZ hkgh\Zghbl
hig 1Z

< oh”_ijhba\h?klI\ _gghc ihijziheélbndp gbx ijhn_kkbhgZe
mf _gbc b hiulZ ijhn_kkbhgZevghcijZdibdbvhghkldZxs fmk
g _h[oh”bfh \uihegblv \k_ azZ”~"Zgby gZf _q_ggu_ \ bg”"b\b-
oh ™~ gby ijzdlbdb b ij "hklg¥dM dZqijh\h~blky g¥ ijhnb
ghf ij _~ijbyhkodb \ kljmdImjghf ih*jZa” e gbb \maZz



J _amevlZlu ijhoh ~ _gby ijZdlbdb hljZz zZxlky \ Wlqg_I|_ |
ghc ijZdlbdbhemqg_gbx ijhn_kkbhgZevguo mf_gbdai b hiu
gZevghc ~ _yl)enNgdkb  Hlg | “he g kh”_j Zlv j_amev
ANyl _evghklv hljZz" _ggu_ \ bg*b\b"mzZevghf ieZg_  jZ[hlL
AN gby ijhba\h”~kl\ _gghcihijiheélmdbgbx ijhn_kkbhgZevguo n
hiulZ ijhn_kkbhgZevghc %»iyddEwdhklb

Hig_I| h ijhoh ~_gbb ijhba\h~klI\_gidhhcheigZodlgbbkijhn
kbhgZevguo mf _gbc b hiulZ ijhn_kkbhgYXgvghlbdb kh”?evgrl
bl

GZijZ\e_gb_ gZ ijZdlbdm )jjbeh  _gb_

Lblmevguc ebkl ijbeh” _gb_ beb

AZ"Zgb_ gZ ijzdlbdm Iljbeh  _gb_

>g _\gbd ijhoh ™~ _gby ijZdlbdb Ijbeh  _gb_

Hlau\ jmdh\h™b[l bdg]Zo ijhoh ~_gby ijZzdlbdb Ijbeh _g

<\_" gb_ <h \\_~ gbb g_h[oh~bfh hljZablv h[sb_ ihe
1jZdIbdb

p_ev b azZ”"Zqgb

ij_~f_ I b h[t_dl jZzgjZ[hldb

f Th u bkke_ ~hbzZigbydlbjh\Zgby dhlhju_ ij_YheZ]Z
ithevah\gbvjzZajzZ[hld_

hlahj ZgZeh]h\

j_amevlZlib\ghklv jZ[hlu kIlm~ _glzZ ih | _f_jZajZ[hldb

JZa™_e J n_jZlb\guc h[ahj ih h*ghfm beb bkkikedhevd
"h\Zgby jzZkkfzZljb\Z _fuo \ jZfdZo azZ~Zgby ih ijZdlbd_
hkgh\Zg gZ ZgZeba_ hl_q_kI\ _gguo b bghkikiggabdbbl _
fhgh]jZznbb KIZlybh~bqg_kdhc i_qZlb we _dljhggub [Zau
\u ZgZeblbq_kdb <h[ahju “he gu [ulv k» _eZgu kkuedb b
[b[ebh]jZnbqg_kdbc kibkhd hnhjfe_gguc \ khd«ll_|Jkh¥bb k
jZa™_e_1Zd _ ijh\h~blky ZgZeba h[t_dlh\ Z\IhfZlbaZpbhb
kl_ijhoh ~ _gby ijZdlbdb \u[bjzZxlky imlb j_r_gby ihklZ\e

JZa™ e HibkZgb_ \uiheg _ggh]h bkke ~h\Zgby jZaj
ijh\_~ gguo wdki_jbf glZevguo Ibkklkeermig\ZDguo j amevl:z
>Zggu_ “he gu [ulv kljmdImjbjh\Zgu ij_"~klzZ\e _gu \ \b"™ _
k g h[oh~bfufb ihykg _gbyfb

AZdexq_gb_ G_h[oh”bfh ij_~klZ\blv hkgh\gu_ \ul\h”
oh” bkke_ ~h\Zgby hibkZIlv h]jZzgbg_gby b i_jki_d&lb\u ij
ke ~“h\Zgby

Kibkhd bkihevah\Zgguo ebl_jZImjguo bklhggbdh\ hn
\ _Ikl\bb k =HKL

lh j_amevlIzZlZf ijhba\h”*klI\_gghc ijZdlbdb kim” *glu fZ
klZ\eyxl d i_qgZlb ih~]hlh\e _ggu_ bfb klZIvb ]hlhgyl \ukl
guo b ijZdlbg_kdbo dhgn_j gpbyo b k_fbgZjzZo

HikmlklI\b_ hlgbéd bihemq_gb_ g _aZqg_|Z ih blh3izf ijz
_lky Zdz~ _fbqg_kdhc aZ”he _gghklvx dhlhjmx g_h[oh”bf
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ithemqg_gby "himkdZ d aZsbl_\uimkdghc d\ZebnbdZpbhgg

11 _klZpby ih blh]zf ijZzdlbdb gih\thk'dik¥gbb hnhjfe_gog
hlig _|Z b hlau\Z jmdhhh{btijeoylby beb kljmdImjgh]lh ih”*jZ:
\maz ]*_ kIim”_gl ijhoh”be ijZdlbdm

7. Nhg”™ hp_ghgguo kj_"kI\ ~ey ijh\_~ gby ijhf_"mlh
ZIl_klZpbb h[mqgZxsboky ih ijZdlIbd_
JZa”_e hnhjfey Iky \ \b”A_ hlI®* _evgh]h ijbeh” _ghy \ kh

" gb_f h Nhg”_ hp_ghgguo kj_"kI\ \ <he]=LM mlI\_j '~
< hi

8.1 _j_qg_gvebl_ jZImju b j_kmjkh\ k_Ib ©Bgl_jg_I°
g_h[oh”bfuo “ey ijh\_~ gby ijZdlbdb

LZ[ebpZl jtg _gv hkgh\ghc b “hihegbl evghc ebl jZImju

< GZbf_gh\Zgb_ ba”~Zgby
i
1 | 2
Hkgh\gZy ebl_jZImjZ
1. Dmdebgz ? G HjlJZgbaZpby kZfhklhyl_evghc jZ[hlu KkKley \giah\
DmdebgZz F : FZagbg_gdh RB-_: bRmrdbki4 -tF *hiBa~Zl_evkl\h XjZ

- k- K_jby Mgb\ _jkbl_Iu I$SBX BB®H55340627G0. - J_"bf "hkimiZz ZZ)
online.ru/book/0DF1C351-C33A83~A5F9-5D560F8FDEDF.

2. Kh\j_f_ggu_ h[jZzah\ZI_evgu_ I_ogheh]lbb mqg_[gh_ ihKlbkKljZtmyu[Z
Ju[ph\Z >b-F] @Ba~Zl_evklI\h XjZcl k- K_jbyMgb\_jkbl_Ilu JHE&BN®78-
5-534055818. - J_ Dbf Ahkimiz Z Zahligelr&/lv ok 1 75D2FA-58AB7393BAB3-
7998DFE246B3.

>hihegbl evgZy ebl jZImjZ

3. Evxbk G > <bamZevguc dmjk OLFURVRIW 2I1ILFWe_dIpWde Fdilgy4
>FD Ij _kk - k-J_ "bf "hklmiz KWWSV H ODQERRN FRP ERRN

4. I blhgvyW OpenOffice.org pro.:\lhfZlbazZpby jZ[hlu >We_dljhgdve_dlknyj k¢
Fhkd\Z >FD Ij_ kk k-J_"bf "hklmiz KWWSV H ODQERRN FRP

5. Kz]fZzg K OLFURVRIW 2IILFH "ey :LQGRWY¥ dWagd|Fhgglhg j_3
lj_kk 09.- k-J_"bf "hklmiz KWWSV H ODQERRN FRP ERRN

6. Dm~jy\p_\ ? F Hnhjfe_gb_ ~biehfguo ijh_dlh\ gZ dhfivikhjk @ >Whra
kh[b- We_dljhg AZghkd\Z >FD 1j_kk - k - J_"bf ~hkln

https://e.lanbook.com/book/1293.

LZ[ebpZl jtg _gv Bgljjgnmjkh\ g h[oh”bfuo “ey ijh\_~ gby ijZdlbdl

< GZbf_gh\Zgb_ j_k Mj_k kkuedZ gZ j_kmjk
1
1 2 3
1. | We_dljhglglrebhl_qgZy kb| http://e.lanbook.com/
ba”zZl_evkl\Z ©EZgv?
2. | We_dljhgguc nhg” Jhkkb http://leb.nlr.ru/
gZpbhgZevghc [b[ebhl_d
3. | Webof Sciencexf_~~mg Zjh"gZ| https://www.webofknowledge.com/
[ZaZ "Zgguo gZmqggh]h ¢
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2 3

Scopust _"bgZy j_n_jZlb\g]l http://www.scopus.com/

Science Directiheghl_dklh\Zy http://www.sciencedirect.com/
"Zgguo

7KH 6SULQJHU/LQN 2Q{ http://link.springer.com/
[ZaZ "“"Zgguo

N o ke

eLIBRARY.RU-gZmqgZy http://elibraryru/defaultx.asp
we_dljhggZy [b[ebhl_dZz

9.1 j_. g _9gVv bgnhjfZpbhgguo | _ogheh]bc bkihevam f
iIjh\_~ gbb ijZdlbdb \dexqgZy i _j_q_gv ijh]jzZffgh]h h]
b bgnhjfZpbhgguo kijZ\hqguo kbkl _f ijb g _h[oh”Db

LZ[ebpZ | _jtq_gv bgnhjfZpbhgguo | _ogheh]bc bkihevam dfuo ijb ij
Ibdb \dexqZy i_j_q_gv ijh]jZffgh]h h[_ki_q_gby b bgnhjfZpbhgguo
ijb g _h[oh”bfhklb

< GZbf_gh\zZgb_ j_ OZzZjzZdl _jbklbdZ j| <b”™ aZgylbc "e

i juo bkihevam Ik
1 2 3 4

1. | Foxit PDF Reader ljh]jzffgh_ h[_ki_d KZfhklhyl _evgZy
kKilm”~ glZ

2. | VirtualBox ljh]jzffgh_ h[_ki_d KZfhklhyl _evgZy
kKilm”~ glZ

3. | Open Office ljh]ljZffgh_ h[_ki_qgd KZfhklhyl _evgZy
kilm” glZ

4. | Microsoft Visual Studio ljh]ljZffgh_ h[_ki_qgd KZfhklhyl _evgZy
kilm”~ glZ

5. | Atmel Studio ljh]ljZffgh_ h[_ki_qg KZfhklhyl _evgZy
kilm” glZ

6. | Altera Quartus Il Web Edition| [jh]jZffgh_ h[_ki_d KZfhklhyl_evgZy
kilm”~ glZ

7.| ColDE ljh]ljZffgh_ h[_ki_qg KZfhklhyl _evgZy
kilm” glZ

8. | Intel Parallel Studio XE ljh]ljZffgh_ h[_ki_qg KZfhklhyl_evgZy
kilm”~ glZ

9. | Intel Parallel StudiXE ljh]ljZffgh_ h[_ki_qg KZfhklhyl_evgZy
Cluster Edition kilm~ _glZz
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10. HibkzZgb fZI|l jbZeoghg_ kdhc [Zau
ijh\_~ gby ijZzdlbdb

g _h[oh”bfhc "e

LZ[ebpZ HikkZgb_ fZl jHZeghb _kdhc [Zau g_h[oh”~bfhc *ey ijh\_"_

lbdb

< eZ[th
lhjbb

dz[bg_|
Zm~blhj

GZbf_gh\Zg
eZ[hjZlhjbhk
dzZ[bg_I|z

Zm”blhjbb

Il j_g_gv hkgh\gh]h h[Hh

dzZn_~7

nZdmg¢

1

2

3

<1302

EZ[hjZlhjby |
\uo | _ogheh

Mq_[gZy f_[_ev i_jkh
dhfivxl_ju k_I_\h_ K[}
gbCISCO,Bgl_jg_ |

W<Fb

<1307

EZ[hjZlhjby \
dhijhba\h™bl
guo \ugbke ¢
iZjZee _evgh]

liZffbjh\Zghb

<ugbkebl _evguc de:
<he]=LM m &GP\ dle Z k
Xeon E5/ Xeon Gold ih m kbd
| _eXeon PhiKNC gZ dZ "&hf
maeh\ gzZdandhi KNL 7210,
4 GPU mkdhjbINVedia TESLA,
hit_f izfylb [he__ LJ[Z
\Zy ijhba\h”~bl_evghklv
LNehik gZUnpatk +40,05
LNehik m k d IDjEbINet g Z

| E B KAltera Stratix V),

W<Fb

NWb<

<1306

Kim” gq_kd:
[hjZlhjby GB
hleZklb jh[lol
gbdb b \kljZ]
fuo kbkl _fbZz
lhjby "ey kZf
yl _evghc jZ]

kilm~_glh\

Pbnjh\h_ baf_jbl_ewvygh
Ah\zZgb_ ]_g_jZlhjuZh
nu \hevlIf_lju nNi_a |
liZ\bjh\Zevguc klZghg
5: ljbgl_j " ODNH
5HSOLFDWRU ; ijhf
dhfivxl_j SUERU (3&
ihfhjnguc jhAR600? eZ]
jZlhjgu k| SBK46.1,
EasyAVR6

W<Fb

NWb<

<1303

EZ[hjZlhjby ¥
[jhgbdb b ko
| ogbdb

Baf_jbl_evgdgbdZz ] _g
ju eZ[hjZlhjgu_ klI_g»
"hqgu_ i&asyAVRGE, EasyMX
Pro for STM32, AlterdDE2-115,
FI-dhfie dAT91

W<Fb

NWb<
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11. EbkI baf_g_gbc b “hiheg_gbc
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ljbeh™ _gb __
NhjfZ gZijZ\e _gby gZ ijZdlbdm

Fbgbkl_jkI\h h[jZzah\Zgby b gZmdb Jhkkbckdhc N_-
N N jZevgh_ Jhkm~ZjklI\_ggh_[x~" _Igh_ h[jZah\Zl _evg
\ukr_]1h h[jZah\Zgby
©<he]h]jz*kdbc Jhkm~Zjkl\_gguc | _ogbqgq_kdbc mghb
NZdmevl | we _dljhgbdb b \ugbkebl _evghc I _ogt
DZn_"jZ ©We -tujbgkgetbl _evgu_ fZrbgu b kbkl_fu?2

G:IJ:<E?GB?

gZ ijhba\h?kl\_ggmx ihjZlébdgn gbx ijhn_kkbhgZevguo mf
hiulzZ ijhn_kkbhgZevghc 2 iyddevdymklb

KIm~ glh\ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI

N B H

<he]=LM

BBEBEBBBBBBBBBBBBBBBBBBBBBBBnZdmevB |IZ ]jmiiZ BI

gZBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBBB
gZbf_gh\Zgb_ ij_"ijbylby

Kihd ijhoh ~ gby ijzdIibdb
kBBBBBBBBBBBBBBBBBBB BBBB | (hBBBBBBBBBBBBE

F N dZg nZdmevl |Z <he]=LM "bj_dlhj nbeb.

©BBBBB?BBBBBBBBBBBBBBBBB BB

GZijzZ\e_gb_\u~Zgh \ khhiI\_IklI\bb k "h]Jh\hjhf h ijhoh "~ ¢

f ""m

<he]=1tM BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI
gZbf _gh\Zgb_ijhnbevghc hj]ZgbaZpbb

hl © O BBBBB°BBBBBBBBBBBBBB BBBB ]

'Mdzau\zZ _lky ijb gZebgbb hnhjfe_ggh]h ~h]h\hjZ
14



ljbeh™ _gb _
NhjfZ aZz”~Zgby gZ ijZdlbdm

Fbgbkl_jkI\h h[jZzah\Zgby b gZmdb Jhkkbckdhc N _-
N ~ jZevgh_ Jhkm~ZjklI\_ggh_[x~" _Igh_ h[jZah\Zl _evg
\ukr_]1h h[jZah\Zgby
©<he]h]jzZz*kdbc Jhkm~Zjkl\_gguc | _ogbqgq_kdbc mghb
NZdmevl | we _dljhgbdb b \ugbkebl _evghc I _ogt
DZn_"jZ ©We -tujbgkgetbl _evgu_ fZrbgu b kbkl_fu?2

ML<?J@ >:X
AZ\ _"mxsbc dZn_"jhc BBBBBB

ith™ibkv jZkrbnjh\dZ ih”*ibkb
©BBBBB?BBBBBBBBBBBBBBB

A:>:GB?
gZ ijhba\h?kl\_ggmx ihjZlébdgn gbx ijhn_kkbhgZevguo mf
hiulZ ijhn_kkbhgZevghc %2 iyddEwdmklDb

KIm" gimBBBBBBBBBBBBBBBBBBBBBDBB BRBBHBHBEBHEBHEB B B
nZfbeby bfy hilg_klI\h
BamgblvBEBBBBBBBBBBBBBBEBBBBEBBBBBBBBB

JZajZ[hlzZlvBBBBBBBBBBBBBBBBBBBBBBBB
ki_pbZevguc \hijhk

ljhbal\_klIlbBBBBBBBBBBBBBBBBBBBBBBBB

>Z1Z \u”~"Zqb aZ”Zgby B
BBBBBB]
Jmdh\h”"bl_ev ijzdlbdb hl mgb\_jkbl IZ BBBE
ih™ibkv

Jmdh\h2bl_ev ijZdibdb hl ijhnbevghc hj]ZgbaZpbb BBBE
ih~ibkv

15



ljbeh™ _gb __
NhjfZ g \gbdZ ijhoh ™~ _gby ijZdlbdb

Fbgbkl_jkI\h h[jZzah\Zgby b gZmdb Jhkkbckdhc N _-
N N jZevgh_ Jhkm~ZjklI\_ggh_[x~" _Igh_ h[jZah\Zl _evg
\ukr_]1h h[jZah\Zgby
©<he]h]jzZz"kdbc Jhkm~Zjkl\ _gguc | _ogbqg_kdbc mghb
NZdmevl | we _dljhgbdb b \ugbkebl _evghc I _ogt
DZn_"jZ ©We -tujbgkgetbl _evgu_ fZrbgu b kbkl_fu?2

>G?<GBD

ijhoh ~_gby ijhba\h~kI\_gghc ijzdlbdm ih ihemqg_gbx ijt
mf_gbc b hiulZ ijhn_kkbhgZevghigzdipldevghklb

GZBBBBBBBBBBBBBBBBBBBBBBBBBBE H
gZbf _gh\Zgb_dZn_"ju mgb\ _jkbl 1Z beb i

Jmdh\h”bl_ev ijZdlbdb

hl mgb\ _jkbl |1Z BBBBBBBBBBBBBB BBEBEBBBBBBBBBE
"he ghklv ih”iNIBWMH
beb hl ijhnbevghc
hjl]ZzgbazpbbBBBBBBBBBBBBBBBBB EBEBEBHBEREREBEBEBEBE B |
"he ghklv ihNibkv NBH
Kim~ _ gl 1] BBBBBB
ih™ibkv NBH

<helhl]jz» BB ]
16



LZ[ebpZKljZgbpZ ~g \gbdZ ijZdIbdb

>Z|

JZ[hiZ

\uiheg ggZy KI

HIf Idb jmdh\h”bl_ey k

_]

1

2

3
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ljbeh™ _gb __

NhjfZ hlig_1Z ih ijzdibd_
NhjfZ Iblmevgh]h ebklZ hig_1Z kim”_glZ
h ijzdlbd_ ijhoh ~ gb_ ijzdlbdb \g_ mgb\ jkbl 1Z

Fbgbkl_jkI\h h[jZzah\Zgby b gZmdb Jhkkbckdhc N_“
N N jZevgh_ Jhkm~ZjklI\_ggh_ [x~" _Igh_ h[jZah\ZIl_evg
\ukr_]h h[jZah\Zgby
©<he]h]jzZz*kdbc Jhkm~Zjkl\_gguc | _ogbqgq_kdbc mghb
NZdmevl | we _dljhgbdb b \ugbkebl _evghc I _ogt
DZn_"jZ ©We -tujgkgetbl _evgu_ fZrbgu b kbkl_fu?2

HLQ?L

Hijhba\h”"klI\_gghc ijEdheedng_gbxkijhn_
kbhgZevguo mf_gbc b hiulZ ijhnykkbhgZevghc 7
| evghklj@Zdlbd_gZ

gZbf_gh\Zgb_ ijhnbevghc hj]ZgbaZpbhb

Jmdh\h”~bl_ev ijZdlbdb hl Ijhnbevghc hjlZgyddpbb= G
"he ghklv
Jmdh\h”bl_ev ijzdlbdb hl mgb\ jkbl IZBBBB B\Zgh\ B B
"he ghklv ith™ibkv

KlmA» | ]} BBBBBBBBBBBBBBBBBBBBBBBBBBB I_Ijh\ :
gt 1) 1
ith™ibkv

Hig | aZsbs g k hp_gdhcBBBBBBBBBB

<helhl]jz» BBBB]
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ljbeh™ _gb __
NhjfZz Iblmevgh]lh ebklZ hlq_IZ kim~_glz
h ijzdlbd_ ijhoh ~_gb_ ijZdlbdb gZ dZn_"jZo b
\'gZmqguo eZ[hjZlhjbyo mgb\_jkbl [IZ

Fbgbkl_jkI\h h[jZzah\Zgby b gZmdb Jhkkbckdhc N_“
N N jZevgh_ Jhkm~ZjklI\_ggh_[x~" _Igh_ h[jZah\Zl _evg
\ukr_]h h[jZah\Zgby
©<he]h]jzZz*kdbc Jhkm~Zjkl\_gguxcgb\opkig k3Idbc
NZdmevl | we _dljhgbdb b \ugbkebl _evghc I _ogkt
DZn_"jZ ©We -tujbgkgetbl _evgu_ fZrbgu b kbkl_fu?2

HLQ?L

Hijhba\h”*klI\ _gghc ij@dheedng_gbxkijhn _
kbhgZevguo mf_gbc b hiulZ ijhnykkbhgZevghc ~
| evghkl@Zdlbd_gZ

gZbf_gh\Zgb_ dZn_"ju beb gZmqgghc
eZ[hjZlhjbb mgb\_jkbl _1Z

Jmdh\h”bl_ev ijZzdlbdb hl mgb\_jkbl |IZBBBBBBBBBBBBBI
"he ghklv ith™ibkv

KIimA gl 1] | _1jh\ :
ihAibkv

Hig | aZsbs g k hp_gdhcBBBBBBBBBB

<helhl]jz» BBBB]
19



ljbeh™ _gb __
NhjfZ hlaul\Z jmdh\h”~bl_ey ijZdlbdb
Fbgbkl_jkI\h h[jZzah\Zgby b gZmdb Jhkkbckdhc N_-
N N jZevgh_ Jhkm~ZjklI\_ggh_[x~" _Igh_ h[jZah\Zl _evg
\ukr_]h h[jZah\Zgby

©<he]h]jzZz*kdbc Jhkm~Zjkl\ _gguc | _ogbqgq_kdbc mghb
NZdmevl | we _dljhgbdb b \ugbkebl _evghc | _ogt

DZn_"jZ ©We -tujbgkgetbl _evgu_ fZrbgu b kbkl_fu?2

HLAU<
Jmdh\h~bl _ey ijZdlbdb hl ijhnbevghc hj]ZgbapbblBEBBBBB
gZbf_gh\Zgb_ijhnbevghc hj]ZgbaZphb

N B H jmdh\h”bl_ey ijZzdlbdb hl ijhnbevghc hj]J]ZgbaZp
KIm~” gl dZ BBBBBBBBBBBBBBBBBBBBB BBBBBBBBIBBBH
N BH kim~ glZ db
ijb[ue Z gZ ijZdlbdm \ ijhnbevgmx hj]ZgbaZpbx3BBBBB
NZ1Z
b az\_jrbe Z ijZdlbdmBBBBBBBBBBBBBBBBBB
NZI1Z
AZ \j fy ijzdlbdb kim~ gl dZ BBBBBBBBBBBBB
N BH kim~_glZ db

\uihegbe Z

ihdZaZe Z

i dhf_g~m _fzy hp_gdZ ih ijzdlbd
ijb khhI\_Ikl\mxs ¢ aZsbl_hig_IZ ih ijzdlbd_

Jmdh\h”bl_ev ijZzdlbdb
hl ijhnbevghc hj]ZgbaZpbb

ith™ibkv NZI1ZjZkrbnjh\dZ ih”ibkb
AZ\_j_gh
F ol
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ljbeh™ _gb __
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|Zkihjl nhg”Z hp_ghgguo kj_~klI\ ih ijhba\h~kl\ihgbhc
emg_gbx ijhn_kkbhgZevguo
mf _gbc b hiulZ ijhn_kkbhgZevghc ~_yl _evghklb

Dh” dhf
i | _gpbb

GZbf _gh\Zgb_ dhfi |

Dhgljhebjm _fa
N eu | _fu BD
iebgu

WIZiu nh
fbjh\Zghb
k _f_ kljmhb

q_gby

1. | HEb

<eZ”™_dblh”"Zfb b*kj_
kiI\Zfb ihemqg_gby o]
i _j_jZ[hldb b ljZgkey
nhjfZpbb ihkj_"klI\hf
f gguo dhfivxl_jguo
eh]l]bc \ Ihf gbke_v\ ]
guo dhfivxl jguo k_I)

WIZi2

2. | HID6

Kihkh[ghEbZebabjh\Z
ijhn_kkbhgZevgmx b
pbx \u”_eylv \ g_c ]
kljmdImjbjh\Zlv hnhj
ij_"klzZ\eylv \ \b"_ Z¢

kdbo h[ahjh\ k h[hkg
\u\h~"Zfb b j_dhf_g~Z

WIZ#i2

3. | ID2

AgZgh Ih*h\ gZmdkgud
ke _"h\Zgbc b \ezZtt g
dZfb bo ijh\_" gby

WIZi2

ljbf _g_gb _jki_dlb\gud
f ITh~h\ bkke_ "~h\Zghby
gby ijhn_kkbhgZevgu
gZ hkgh\_ agZgby @b
N gpbc jZa\blby \ugb
ghc | _ogbdb b bgghjf
guo | _ogheh]bc

WIZi2

Kihkh[ghklv ijh_dlbjh
jZkij_"~ e _ggu_ bgmh
gu_ kbkl_fu bo dhfih
ijhlhdheu bo \aZbfh”

WIZi2

6. | ID11

Kihkh[ghikhjfbjh\ZI|w I
gbg_kdb_ azZz”Zgby b
\ jZajZ[hld_ ZiizZjZlg
beb ijh]jzffguo kj_"
\ugbkebl evghc | og

WIZi2

7. | 1D12

Kihkh[ghkdgbjzlv f_Ih
b jZzajzZ[Zlu\Zlv Ze]h]
j_r_gby azZ”"Zq mijZ\e€
ijh_dlbjh\Zgby h[t_dI
IhfZlbaZpbb

WIZi2

8. | ID17

Kihkh[ghklv d hj]Zgb
ijhfure_ggh]h | _klbjh
khanrz\zZ _fhlh ijh]jzff
h[f_ki_qgq_gby

WIZi2
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Dhgljhebjm fa| W!Ziu nh

< Dh~ dhf . fbjh\zZghb

i | _gpbb GZbf_gh\Zgb_ dhfi_| "_eu_ | fu BD K_f_Kkljmb
iebgu

q_gby

Kihkh[ghklv ZgZebab
ijhn_kkbhgZevgm> b
pbx \u”_eylv \ g _c ]
9. | ID19 kljmdImjbjh\ZIv hnhj WIZi2 2
ij_"klz\eylv \ \b"™_ Z¢
kdbo h[ahjh\ k h[hkg
\u\h~"Zfb b j dhf g~z

LZ[ebpZlhdZaZl _eb hp _gb\Zgby dhfi_ | gpbc

Dh” dhgbjh
im_fhc dhfi KhA_jZgb_ digfi Dhgljhebjm fu_ j S2Pf_gh\Z

i i|1 _gpbb be 0bb eu | fu AbkpbieEpjghqgh]
i "KIVZ
gZklb

<eZ”_dblh"Zfb b
kj_~kI\Zfb ihemq
0jZg_gby i_j_jZ]
ljZgkeypbb bgnhj
1. | HBb ihkj_~kI\hf khygj_fi WIZi2
guo dhfivxl_jguo
gheh]bc \ Ihf gb
leh[Zevguo dhfiv
guo k _lyo

AN\Zgb

=~

Kihkh[ghEbZeblab azq_l h
\ZIv ijhn_kkbhgZz "h\zZgb _

bgnhjfZpbx \u”_
g_c ]JeZ\gh_ Idjn
2. | HID6 jh\Zlv hnhjfeylv| WIZi2
ij_~klz\eylv \ \B~
eblbgq_kdbo h[ah]
h[hkgh\ZggufbAu

fb b j_ dhf_g”*Zpb

5

=~

AgZgb Ih~"h\ gZm azq_| h
3. | ID2 bkke ~h\Zgbc b \ WIZi2 "h\Zgb

gZ\udZfb bo ijh\_

-5

ljbf_g_gb_jki_d\lb
guo f_Ih~h\ bkEKe
gby b j_r_gbykijh
kbhgZevguo axk”"Z azq_|
4. | 1 D7 gh\_ agZgby fbjhl WIZ#2 "h\Zgb _
| g™ _gpbc jZaubl
gbkebl_evghc | _¢
bgnhjfZpbhgguo
eh]bc

=~

h

5

Kihkh[ghkiv ijmh d
\ZIv jZkij_" e _@¢ . azZq_| kh
nhifZpbhggu_kb| WI1Z¥ Ah\Zgb |
bo dhfihg glu lb i
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Dh”~ dhgbjh
im_fhc dhfi KhA_j"Zgb_ difi| Dhgljhebjm fu_ | Sbeth\hZ]
| gpbb be pbb eu | _fu ~bkphbie kp_’\gkl\ng
qZklb J—
dheu bo \aZbfh” |
Kihkh[ghkhjfbjh azq_ | KhJ
\Zlv | _ogbqg_kdb | "h\Zgb_
b mgZkI\h\ZI\Z\ ] .
6. | 1D11 (hid  Ziizjzlguo | WIZ¥2
ijh]jZzffguo kj_ "k
\ugbkebl evghc |
Kihkh[ghkuybjZIv azq_ | KhJ
f Ih~u b jzajz[zI Ap\Zgb_ H
Zelhjblfu j_r_ @by .
7. | 1D-12 "zq mijz\e gbg B WIZH2
Ibjh\Zgby h[t_\dIN
IhfZlbaZphbb
Kihkh[ghklv d &Zj] azq_ | khJ
pbb ijhfure _ggh] "h\Zgb_ h
8. | 1D-17 kibjh\Zgby kharZ WIZi2
ijh]jzffgh]lh h[_Ki
gby
Kihkh[ghklv ZJgtZ¢
\ZIv ijhn_kkbhgZ
bgnhjfZpbx \u”_
g_c ]JeZ\gh_ Kdjn
9. | ID19 iM\ZIv hnhjfeylv| Wizi2 Aahz\qz—'b k—ht
ij_~klz\eylv \ \B~ 9b_
eblbg_kdbo h[ah]
h[hkgh\ZggufbAu
fb b j dhf _g~Zpb

LZ[ebpZDjbl jbb b rdZeZ hp _gb\Zgby ih hp_@®mdg hlf mh kijjZddBan_2

.Zee bgl_jl mjn\_gv hk\h Djbl_jbb hp_gb\Zgby mjh\gy hk\h_gby d
[Zeeh)
KIm~_gl \ iheghc f_j_ kijZ\beky k jZ[hlhc j_

5460 Fzdkbfzevgue m ppyifhe ih ijz\beZf hnhjfe_gby hiq_IZ ih
bgl_j\ze L

ijZzdlb.d_

4853 Ki_"gbc mjh\a gVl Kim~ gl \ p_ehf ihegh kijZ\beky k az~Zgb_
I_j\Ze g _[hevrb_ g lhgghklb \ j_r_gbb beb \ hnhjfe
FbgbfZevguc mjl

40-47 bgg|_j\Zeg ’ KIm~_gl "himklbe kms_kI\_ggu_ hrb[db ijb \{
FbgbfZevguc mijl

0-39 bgll_l\Ze g_1"hl Kim~ _gI g_ ]1hlh\ g_ \uihegbe aZ"Zgb_
gm
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LZ[ebpZDjbl_jbb b rdZeZ hp_gb\Zgby ih hp_ghqghfm kj ~“kl\m ©kh|

Zee bgl_j . . . .
[Zeeh\ -1 Mim_gv  hk Djbl_jbb hp_gb\Zgby mjh\gy hk\h_gb

FZdkbfZevguc n KIm”_gl ohjhrh hjb_glbjm _Iky \ ij_"~klZ\ey|
32 +40 bgl _j\Ze NZ | ijZ\bevgu_ b ihegu_ -100% lu gZ
azZ”"Z\Z_fuo \hijhkh\

Kj_~gbc mjh\ ggl KIm~_gl hjb_glbjm_Ilky \ ij_~klzZ\ey_ fhf fZlI|

23 £31 | _j\ze \bevgu_ b ihegu_ hI\_luag2z\Z _ fuo \hijhl
15 +22 FbgbfZzevguc m| KIm~_gl ihkj_"kI\_ggh hjb_glbjm_Ilky \ ij_ZKk
- bgl_j\zZe e_b ~Z | ijz\bevgu - hl\az®#z\zZ_fuo \hijh}
014 beglbf\zzee"guc 5", KImA_gl iehoh hjb_glbjm_Iky \ ij_AklZ\ey f
9i_J 9- ijZ\bevgu_ hI\_Iuf g__q fgZ azrZ\zZ

gml

F_Ih*bg_kdb_ fZl_jbZeu hij_~ _eyxsb_ ijhp_"mju hp_gb\
mf _gbc gZ\udh\ hiulZ ~_yl evghklb

Lji [h\Zgby d kh”_j"Zgbx b kihkh[Zf ijh\_~ gbkeijzdlb
d nhjf _ b kh”_j"Zgbx hlg_IzZ j_Jezf glbjmxlky Iheh  gb_
\ N gby 1jZdlbdb kim” _glh\ kttpe/mbu.Mstu.ru/umu-
docs/pomr/articles

lh blh]zZf ijhba\h*"kIVjHdlbdb ijh\h~blky aZqg_| \ nhjf_ |
A"h\Zgby gZ dhlhjhf kIm~_gl ij_~klZ\ey | hlg_I| ih ijzdlbd_

H[{sb_ Ij _[h\Zgby d kh”~_j Zgbx hlgq_I|Z ih ijhba\h”~kl\_
ijZdlbdh ithemqg _gbx ijhn_kkbhgZevguo mf_gbc b hiulZ ijl
Ayl _evghklb ijb\_~ gu \ jZza”_e_ ijh]jzZffu ijZzdlbdb

libf_jgh_ kh~ _j Zgb_ hlq_lZ

1. Lblmevguc ebkl

2. Nhjfmebjh\dZ aZ~Zgby

3. <\_" gb_

4. H[ahj ZgZeh]h\

5. HibkZgb_ hkgh\guo f_Ih~h\ Ze]hjblfh\ b | _dagheh]bc
rboky ijb \uiheg _gbb aZ”~Zgby

6. JZajZ[hlZggu_ Zelhjblfu f_lh”u

7. WdjZggu_ nhjfu jZajzZ[hlZgguo ijbeh” _gbc ko f gZk

g_h[oh”bfhklb
8. J_ameviZlu wdki_jbf_glZevgh]h bkke_"~h\Zgby
9. <u\h?u ih blh]Zf \uiheg_gby jZ[hl
10. Kibkhd bkihevah\Zgguo bklhggbdh\ \dexqZy bklhqg
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Hkgh\gu_ Ij _[h\Zgby ih aZiheg_gbx *g_\gbdZ kim~_glZ

1. AZihegblv Iblmevguc ebkl g .\gbdZ ijZdlbdb

2. Kh\f_klgh k ij_ih*zZ\Zjimdhih£bl_e_ f ijZdibdb khkl.
leZg jZ[hlu Ihemqgblv bg”b\b”~m2advijgud halz"™gley ijZdlibdkb
dZn_"ju

3. J ]Imeyjgh aZibku\Zlv \k_ j _Zevgh \uihegy fu_ jZ[h

4., <h \j_fy dhgkmeylZpkktz\eylv g \pghkdihdg ij ia"
\Z|l _exjmdh\h”bl_ex ijZdlbdb
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Fhkd\Z >FD |j_ kk k-J_"bf "hklmiz KWWSV H ODQERRN FRP

5. Kz]fZzg K OLFURVRIW 2IILFH "ey :LQGRWY¥ xWagdI|fibgglz j_3
Ij_kkO009. - k-J_"bf "hklmiz KWWSV H ODQERRN FRP ERRN

6. Dm~jy\p_\ ? F Hnhjfe_gb_ ~biehfguo ijh_dlh\ gZ dhfivikhjk @ >Wha
kh[b- We_dljhg ~rZghkd\z >FD 1j_kk - k - J_"bf ~hkln
https://e.lanbook.com/book/1293.

LZ[ebpZl jtg gv f |h"bg _kdbo mdZaZgbc g h[oh”bfuo “ey ijh\_"_

< GZbf _gh\Zgb_ ba”Zgby
i

>hkimi j_kmjkZ ZB
n_"jZ nZceh\h bg
S

1 2 3

1 | KZ*h\gbdh\Z G | J_dhf_g”~Zpbb ihyij
ghbkke_~h\Zl_evkdhc jZ[hlu \ fZ]bkl
l[jhgguc j_kmjk@ f_Ihc mdZaZgby
gbdh\zZz > F Dhjh[dbg X - <hél]lehZ2
<he]=LM K

DZn_"jZ K:1J b
nZceh\h_ojZgbeb

LZ[eb®Zl j g gv Bgljjgnmjkh\ g h[oh”bfuo “ey ijh\ _~ gby ijZdlbdl

” GZbf_gh\Zgb_ j K Aj_Kk kkuedZ gZ j_kmjk

2 3

We_dljhglmlebhl_qgqgZy kb
barzZl_evklI\Z ©EZgv?

http://e.lanbook.com/

We_dljhgguc nhg” Jhkkhb
gZpbhgZevghc [b[ebhl_d

http://leb.nlr.ru/

Webof Sciencexf_""mgZjh~rgz
[ZaZ "Zgguo gZmqggh]h ¢

https://www.webofknowledge.com/

Scopust _"bgZy j_n_jZlb\g]

http://www.scopus.com/

Science Directiheghl_dklh\Zy
NZgguo

http://lwww.sciencedirect.com/

7KH 6SULQJHU/LQN 2Q

http://link.springer.com/

[ZaZ “"Zgguo

N o gk W N PR

eLIBRARY.RU-gZmqgZy
we_dljhggZy [b[ebhl_dZz

http://elibraryru/defaultx.asp

9.1 j_g_gv bgnhjfZpbhgguo | _ogheh]bc bkihevam f
ijh\_~ _gbb ijZdibdb \dexqZy i_j_q_gv ijh]jzffgh]h h]
b bgnhjfZpbhgguo kijZ\hqguo kbkl_f ijb g_h[oh”Db

LZ[eb®ZI_j_q_gv bgnhjfZpbhgguo | _ogheh]bc bkihevam_fbo ijb ijh
db \dexqZy i_j_qg_gv ijh]jzffgh]h h[_ki_qg_gby b bgnhjfZpbhgguo k
ijb g_h[oh”bfhklb

GZbf_gh\Zgb_j_ Ozjzd!l _jbklbdz j| <b” aZgylbc "e

juo bkihevam Ik

1 2 3 4

1. | Foxit PDF Reader ljh]ljzffgh_ h[_ki_d KZfhklhyl_evgZy
kilm~ glZ

2. | VirtualBox ljh]jzffgh_ h[_ ki _d KZfhklhyl evgZy

10



1 2 3 4
kilm~ glZ

3. | Open Office ljh]jzffgh_ h[_ki_d KZfhklhyl_evgZy
kKilm” glZ

4. | Microsoft Visual Studio ljh]jzffgh_ h[_ki_d KZfhklhyl _evgZy
kKilm” glZ

5. | Atmel Studio ljh]jzffgh_ h[_ki_d KZfhklhyl_evgZy
kKilm” glZ

6. | Altera Quartus Il Web Edition| Ijh]jzffgh_ h[_ki_dq KZfhklhyl _evgZy
kKilm” glZ

7.| ColDE ljh]ljZffgh_ h[_ki_9d KZfhklhyl _evgZy
kKilm”~ glZ

8. | Intel Parallel Studio XE ljh]ljZffgh_ h[_ki_qg KZfhklhyl_evgZy
kKilm”~ glZ

9. | Intel Parallel Studio XE ljh]ljZffgh_ h[_ki_qg KZfhklhyl_evgZy
Cluster Edition kilm”~ glZ

10. HibkZgb _fZl jbZeoghqg _kdhc [Zau
ijh\_~ gby ijZzdlbdb

g_h[oh”bfhc ~

LZ[ebpZHibkZgb_fzZIl_jWZegbhf kdhc [Zau
db

g_h[oh”~bfhc "eyijh\_"_

< eZ[th
lhjbb

GzZbf_gh\Zg | _j_q_gv hkgh\gh]h h[h dZn_? nZdmg
eZ[hjZlhjbhk [ 1

dZ[bg_|I dzZ[bg_I|z
Zm”~blhj Zm”blhjbb

1 2 3 4 5

i i Mag_[gZy f_[_ev i_jkh
FZINZINDY T ghivxi_ju k_I_\h_
-°9 gbCiSCO Bgl jg_|

<1302 W<Fb

<ugbkebl _evguc de:
<he]=LM m aGPt\dle Z k
Xeon E5/ Xeon Gold ih m kbd

<1307

EZ[hjZlhjby \
dhijhba\h™bl
guo \uqgbke ¢
iZjZee _evgh]

liZffbjh\Zghb

| _eXeon PhiKNC gZ dZ "hf
maeh\ gzZdandhi KNL 7210,
4 GPUmkd hjb NWdya TESLA,
hit_f izfylb [he__ L[Z
\Zy ijhba\h”"bl_evghkly
LNehik gZLlnpatk +40,05
LNehik mk d IDHEbINet g Z
| E B KAltera Stratix V),

W<Fb

NWb<

<1306

KIm”~ _gq_kd]
[hjZlhjby GB
hleZklb jh[lol
gbdb b \kljZI
fuo kbkl_fbZz
Ilhjby "ey kZzf
yl _evghc jZ]

kim~ _glh\

Pbnjh\h_ baf_jbl_ewvmgh
Ah\zZgb_ ]_g_jZlhjuZzZh
nu \hevlIf_lju nNf_a |
liZ\bjh\Zevigizghd k Q
5: ljbgl_j " ODNH
5HSOLFDWRU ; ijhf
dhfivxl_j SUERU (3&
ithfhjnguc jhARI ? eZ]

iZlhjgu kI SHK6.1,

W<Fb

NWb<
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1 2 3 4 5
EasyAVR6
Baf_jbl _evgZy | _ogbdZ
EZ[hjZlhjb@g \ ju eZ[hjZlhjgu_ klI_g"
<1303 [jhgbdb b kol *hqgu_ i&asyAVRGE, EasyMX| W<Fb| NWhb<
| _ogbdb Pro for STM32, AlterdDE2-115,

Fil-dhfie dATO1
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11. Ebkl baf_g_gbc b "hiheg_gbc
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ljbeh™ _gb __
NhjfZ azZz”~Zgby gZ ijZdlbdm

Fbgbkl_jkiI\h h[jZzah\Zgby b gZmdb Jhkkbckdhc N _-
N ~ jZevgh_ Jhkm~ZjklI\_ggh_[x~" _Igh_ h[jZah\Zl _evg
\ukr_]1h h[jZah\Zgby
©<he]h]jzZz"kdbc Jhkm~Zjkl\ _gguc | _ogbqgq_kdbc mghb
NZdmevl | we _dljhgbdb b \ugbkebl _evghc I _ogt
DZn_"jZ ©We -tujbgkgetbl _evgu_ fZrbgu b kbkl_fu?2

ML<?J@>:X
AZ\ _"mxsbc dZn_"jhc BBBBBB

ith™ibkv jZkrbnjh\dZ ih”*ibkb
©BBBBB?BBBBBBBBBBBBBBB

A:>:GB?
gZ ijhba\h?kl\_ggmx ijZdIbadkke© GAWdgavkdZy jZ[hlZ?2

KIm" gimBBBBBBBBBBBBBBBBBBBBBDBB BBBHBBHEBHEBHEB B B
nZfbeby bfy hilg_klI\h
BamgblvBEBBBBBBBBBBBBBBBBBBBB BEBBBBBBBEBBEBBB

JZajZ[hlzZIlvBBBBBBBBBBBBBBBBBBBBBBBBMBMBMBMBMBMBMBHE
ki_pbZevguc \hijhk

ljhbal\_klIlbBBBBBBBBBBBBBBBBBBB B BBBBBBEBEHBEBEBEBEBE

>Z1Z \u”~"Zqb aZ”Zgby B
BBBBBB]
Jmdh\h”bl_ev ijzdlbdb hl mgb\_jkbl 1Z

ih™ibkv

14



ljbeh™ _gb __
NhjfZ g \gbdZ ijhoh ™~ _gby ijZdlbdb

Fbgbkl_jkI\h h[jZzah\Zgby b gZmdb Jhkkbckdhc N_-
N N jZevgh_ Jhkm~ZjklI\_ggh_[x~" _Igh_ h[jZah\Zl _evg
\ukr_]1h h[jZah\Zgby
©<he]h]jZz"kdbc Jhkm~Zjkl\ _gguc | _ogbqgq_kdbc mghb
NZdmevl | we _dljhgbdb b \ugbkebl _evghc I _ogt
DZn_"jZ ©We -tujbgkgetbl _evgu_ fZrbgu b kbkl_fu?2

>G?<GBD

ijhoh ~_gby ijhba\h~kI\_gghc ijZddkkdb ®B\ZthgeMkdZy jZ[t

gZBBBBBBBBBBBBBBBBBBBBBBBBBB

gZbf _gh\Zgb_ dZn_"ju mgb\_jkbl _
Jmdh\h”bl_ev ijZzdlbdb
hl mgb\ _jkbl 1Z BBBBBBBBBBBBBB BBBBBB
"he ghklv ih"ibkWBH
Kim~ _ gl 1j BBBBBB
ihNibkv NBH

<helhljz* ]1BB

15



LZ[ebpzZKljZgbpZ ~g \gbdZ ijZdibdb

>Z|

JZ[hIZ

\uiheg ggZy KI

HIf Idb jmdh\h”bl_ey k

_]

1

2

3
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ljbeh™ _gb __
NhjfZz Iblmevgh]lh ebklZ hlq_IZ kim~_glz
h ijzdlbd_ ijhoh ~_gb_ ijZdlbdb gZ dZn_"jZo b
\'gZmqguo eZ[hjZlhjbyo mgb\_jkbl [IZ

Fbgbkl_jkI\h h[jZzah\Zgby b gZmdb Jhkkbckdhc N_“
N N jZevgh_ Jhkm~ZjklI\_ggh_[x~" _Igh_ h[jZah\Zl _evg
\ukr_]h h[jZah\Zgby
©<he]h]jz*kdbc Jhkm~Zjkl\_gguc | _ogbqgq_kdbc mghb
NZdmevl | we _dljhgbdb b \ugbkebl _evghc I _ogkt
DZn_"jZ ©We -tujbgkgetbl _evgu_ fZrbgu b kbkl_fu?2

HLQ?L

h ijhba\h~kI\_gghc ijzdlbd_
©GZmbgke ~h\ZIl _evkdZy jz[hlz2a gZ

gZbf_gh\Zgb_ dZn_"ju beb gZmqgghc
eZ[hjZlhjbb mgb\ _jkbl _1Z

Jmdh\h”bl_ev ijZdlbdb hl mgb\_jkbl_|IZBBBBBBBBBBBBBI
“he ghklv ih~ibkv

KIimA gl 1] | _1jh\ :
ihAibkv

Hig_ | aZsbs_g k hp_gdhcBBBBBBBBBB

<helh]jz» BBBB]
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1Zkihjl nhg”"Z hp_ghqgguo kj_~kI\ ih mq_[ghc ijZdIb

WIZiu nh
fbjh\Zghb
k _f_ kljmhb

q_gby

Dhgljhebjm
GZbf_gh\zZgb_dhfi_I| | jZza™_eu ||
"bkpbiebg

< Dh” dhf
i | _gpbb

Mf gb_ hnhjfeylv hlg_lu
N _gghc gZbrkkegh *h\ZI_ev
jZ[hl_ b ih~]lhlZ\eb\ZIv i
ih j_ amevlZIlZf bkke_"h\

WIZi4 1-4

Kihkh[ghklv ZgZebabjk\Z
kbhgZevgmx bgnhjfZpbx
\'g c ]Jez\gh_ kljmdImjb
hnhjfeylv b ij_~klzZ\eylv
ZgZeblbg_kdbo h[ahjh§ K
gufb \u\h”*Zfb b j dhf_ g

2. | HID6 WIZi4 1-2

AgZgb_ hkgh\ nbehkhnb

ehlbb gZmdb WiZi4 1-4

AgZgb_f_Ih~h\ gZmqgdd
4. | 1D2 gbc b \ez™ _gb_ gZ\udZft WIZi4 1-4
"_gby

ljbf _g _gb_i_jki_dlb\guo
bkke_ "h\Zgby b j_r _gby
gZevguo aZ”Zq gZ hkdh
jhluo | _g”™ _gpbc jZa\blby
| evghc | _ogbdb b bgnhj
| ogheh]bc

WIZi4 1-4

Kihkh[ghklv ijh_dlIbjh\ZI
N _e_ggu_ bgnhjfZpbhggt
bo dhfihg_glu b ijhlhahe
bfh~_ckl\by

6. | ID8 WIZi4 1-4

Kihkh[ghklv nhjfbjh\Zlv
kdb_ az”~Zgby b mqgZkZ\h
7. | 1D11 [hld_ ZiiZjZlguo b beb | WIZi4 2-4
guo kj_"kI\ \ugbkebl_dv
db

Kihkh[ghklv \u[bjZIlv f_IH
jZajzZ[Zlu\ZIlv Ze]lhjblfu j
azZ™"Zq mijZ\e_gby b ijh_
hit_dlh\ Z\IhfZlbaZpbb

8. | ID12 WIZi4 2-4

Kihkh[ghklv d ijbf_g_gb
f gguo | _ogheh]bc jZajz
ljZzffguo dhfie_dkh\ k Zk
gb_f &$&{_"kI\ dhgljheb
dZqg_klI\h jZajzZ[ZIu\Z_fuc(
]lizffguo ijh~mdlh\

9. | ID19 WIZi4 3-4

LZ[ebpZlihdZaZl _eb hp _gb\Zgby dhfi_|I _gpbc
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~ .
jDrr? fﬁ'g‘gdbmi | | Dhgljhebjm| GZbf_gh\Z
il gpbb be Kh” j°Zgb _ dhh_l_ngaA_gu | hp_ghqgh]
qZkib "bkpbiebgu| kj_"kI\Z
Mf gb_ hnhjfeylv hlqg_ JZa”"_e Hi
\_*_ggdhzZLmeggh azZq_l "hd
1.| HE® bkke_~h\zZl_evkdhc {PZ[ WIZi4
]h1Zz\eb\ZIv im[ebdZpb
amevlZIlzZf bkke "h\Zg
Kihkh[ghklv ZgZebabjh JZa”_e Hi
n _kkbhgZevgmx bgnhji azZq_| "hq
\u™_eylv \ g_c ]JeZ\gh _|
2. | HID6 jbjh\zZlv hnhjfeylv b\ ij| WIZ4
eylv \ \b*_ ZgZeblbqg_l|
jh\ k h[hkgh\Zggufb \u
j_dhf_g*"Zpbyfb
AgZgb_hkgh\ nbehkhn . JZa”"_e Hi
3. 1Dl Aheh]bb gZmdb Wiz azq | "“ho
AgZgb_f Ih~h\ gZmqg JZa”"_e Hi
4. | D2 "h\Zgbc b \eZ”_gb_ g4 WIZi4 azZzq_Il "hd
ijh\_~ gby
ljbf_g_gb_ i_jki_dlb\g JZa”_e Hi
Ilh~"h\ bkke_ "~h\Zgby b | azZq_| "hqg
ijhn_kkbhgZevguo az”"
5.1 ID7 \_agZgby fbjh\uo |_g\ WIZi4
jZa\blby \ugbkebl_elbg
db b bgnhjfZpbhgguo |
]bc
Kihkh[ghklv ijh_dlbjk\ JZa”"_e Hi
ij_"_e_ggu_ bgnhjfZph . azZzq_Il "hd
6.1 1D8 Kbki fu bo dhfihg glu W'ZH
dheu bo \azZzbfh”™ ckl\b
Kihkh[ghklv nhjfbjh\BI JZa”_e Hi
g _kdb_ azZ”Zgby b mq£Z azZq_| "hqg
7.1 1D11 jZajz[hld_ ZiiZjZlguo | WIZi4
ijh]ljzffguo kj_"~kI\ Yuql
| evghc | _ogbdb
Kihkh[ghklv \u[bjZIlv f] JZa”"_e Hi
jZajZ[Zlu\Zlv Ze]lhjblfu . azZzq_| "hd
8.| ID12 gby aZ~Zq mijZ\e gby WIZi4
jh\Zgby h[t_dlh\ Z\IhfZ
Kihkh[ghklv d ijbf_g_g JZa” e Hi
\j_ f gguo | _ogheh]bk j azZzq_| "hq
db ijh]jzZffguo dhfie_d} lj_"a
9. ID19 bkihevah\zZgb -tkg®&(\ | WIZi4
dhgljhebjh\ZIlv dZq_K4
lu\Z _fuo ijh]jzffguodijh
Ih\

Hil zthlg_| ih ijZzdlbd_ ifjj MeaZsblzZ F> "hdhaLZ* gZ k_fbgZjZk ij_a_¢
pb_c
LZ[ebpZDjkl _jbb b rdZeZ hp_gb\Zgby ih hp_g@®lylgh flmi KjijZkilbd +2
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;Zee bgl_j

(Zeeh\ Mjh\_gv  hk\t Djbl_jbb hp_gb\Zgby mjh\gy hk\h_gb
FzZzdkbfzZzevguc nm KIm~_gl \ iheghc f_j_ kijZ\beky k jZ[hlhc \u
bgl_j\Ze hnhjfbe ih ijZ\beZf hnhjfe_gby hlq_Il ih ijz

54-60 kms_kI\_ggu_ j_amevlZlu kh[klI\_gguo bkke |
ih~"lThlh\be g _kdhevdh im[ebdZpbc hnhjfbe
fZ]lbkl_jkdhc “bkk_jlZpbb F>

Kj_~gbc mjh\ g KIm” _glp_ehf ihegh kijz\beky k az”~Zgb f
I _j\Ze g_[hevrb_ g _lhgghklb \ j ZebaZpbb beb \

4853 ij_"klZ\be kms_kI\_ggu_ j _amevliZlu kh[kI\_
jZajz[hlhd ih~]lhlh\be g_h[oh”~bfh_ dhebqZz}
klbggh hnhjfbe e Z\u

Fbgbfzevguc m| KIm”_gl “himklbe kms_kI\_ggu_ hrb[db ijb \

40-47 bgl_j\zZe ij_"klZ\be g_[hevrhc h[t_f kh[kI\_gguo j_an

Ihd hnhjfbe njZ]f_glu JezZ\ F>
FbgbfZzevguc m
0-39 gbn?l'—l\ze 9- 11 kim~_gl g_ ]hih\ g_ \uihegbe az~Zgh_

LZ[ebpzZDjkl jbb b rdZeZ hp _gb\Zgby ih hp_ g@kyhfm kj\Zgbnt +

;Zee bgl_j

[Zeeh\ Mjh\_gv  hk\h Djbl_jbb hp_gb\Zgby mjh\gy hk\h_gby d
KIm~_gl ohjhrh hjb_glbjm_1lky \ ij_~klZ\ey_f

32 +40 FZdkbfZevguc m ijZ\bevgu_ b ihegu_ hid0P4 gZ
- bgl_j\zZe az”"zZ\Z_fuo \hijhkh\ ij_~klZ\be \_kv g_h[oh
wlZim jZ[hlu ih~]hlh\be bgnhjfZlb\gmx ij
KIim~_gl hjb_glbjm_lky \ ij_~klZ\ey_fhf fZI] |
Kj_"~gbc mjh\ggv \bevgu_ b ihegu_ hl\_luag2z\zZ_fuo \hijhk
23 31 | _j\zZe ij_ "klZ\be hkgh\ghc g _h[oh”bfuc fZl_jbZeh

Jhlh\be ij_a_glZpbx

KIm~_gl ihkj_~kI\_ggh hjb_glbjm_1lky \ ij_~kl
15 422 FbgbfZzevguc mjl b ~Z_I| ijZzZ\bevgu_ hI\_&ax"*zZ\Z_fuo \hijhkh\ ij
- bgl_j\zZe g_dhlhjuc fZl_jbZe ih wlZim jZ[hlu ih”lhlh\
ij_"klZz\e_ggu_ j_amevlZlu g_"hklZlhqg
FbgbfZevguc mjl KIm~_gl iehoh hjb_glbjm_Ilky \ ij_"klZ\ey_f}
0-14 bgl_j\Ze g_]"hl ijZ\bevgu_ hI\_lu f_g__ q_f gz azZ"rZ\Z |
gml ij_"~klZ\e_gguc fZl_jbze g_"hklZlhq_g ey ih

F Ih*"bgq_kdb_ fZl _hbgeueyxsb ijhp_~mju hp_gb\Zgby aq

Li [h\Zgby d kh”~_jZgbx b kihkh[Zf ijh\_~ gbkeijzdlb

d nhjf_ b kh~_j°Zgbx hig 1Z j lezf glbjmxiky lheh  gb_

\_"_gby

mf_gbc

ijZdlbdb

do_cs/pomr/article)s

lh blh]Zf dZ ~h]lh mq_[gh]lh k_f_KkIjZ ijh\h~blky aZq_|

"h\Zgby gZ dhlhjhf kim”_gl ij_"klz\ey_ | j_amevlZlu khh

gZ\udh\ hiulzZz ~_yl _evghklb

kim” _glh\ kittpe/snb Mstu.ru/umu-

gZmglglhke ~h\Zl _evkdhc jZ[hlu
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H[{sb_ I} _[h\Zgby d kh”_j Zgbx hlq_I1Z ih ijZzdlbd_ GE
jZa™_e_  ijh]jzffu ijzdlbdb

Hig_I ih i_j\hfm k_f_kljm \dexqZ_| hibkzZgb_ ikklZgh'
gh\Zgb_ ZdImZevghklb | _fu jZ[hlu ZgZeba khklhygby
ij_"\Zjbl _evguc ebl_jZImjguc h[ahj

Hig_I ih \lhjhfm k_f_kljm \dexqZ_| jZa\_jgmlhb hibkz
| jZImjguc h[ahj h[hkgh\Zgb_ \u[hjZ bkihevam_fuo f_lIh
Zelhjblfh\ f_Ih~bd 1j_"eZ]Zxlky \hafh gh kh[kI\_ggu_ ¢
< j_amevlzZl_hnhjfey_ Iky i _j\Zy 1eZ\Z "bkkijliZpbb*\Z \h
leZ\u

Hig_| ih Ij_Iv_fm k_f_klIjm \dexqgZ_| hibkZgb_ _Zjobl_
fhc kbkl _fu ij_"eh” _ggu_ gh\u_ ih?oh”u f_Ih~u | _oghb
gh\u_ gZmqggu_ j_amevlZlu hibkZgb_jZajzZ[Zlu\Z_fuo i

Hnhjfeyxlky gZmqgqgu_ im[ebdZpbb ih ijh*_eZgghchZ[hl_
jZy eb[lh_tvy ]JezZ\Z "bkk_jlZpbb
Hig_I| ih g_I\_jlhfm k_f_kljm \dexqZ_| hibkzZglh_ j_an

f glZevgh]h bkke_ "h\Zgby \uiheg _gghc jZajZ[hldb ij_»
hnhjfe_ggZy “bkk_jlZpby b Z\lhj_n_jzZI GZ wlhf vwlZi_ ij
| evgZy aZsblZ ij_"klZ\eyxlky im[ebdZpbb hljZ Zxsb_ |
lu jZ[hlu

< dzZ ~hf k_f_klj_ klm”~_gl ]Jhlh\bl jZza™_e hlq_1zZ Z I.
ithl_dms_fm wlZim \uihegy-bfkikee gZim@d hevkdhc jZ[hlu

libf_jgh_ kh~_jZgb_ hlg_IZ

1. Lblmevguc ebkl

2. Nhjfmebjh\dZ aZ~Zgby

3. <\ _"* gb_

4. H[ahj ij_"~f _lghc h[eZklb ZgZeh]h\ h[hkgh\Zgb_ ZdlI

5. <u[hj b h[hkgh\Zgb_\u[jZgguo f_Ih~h\ bkke_ _~h\Zgbc
kdh]lh ZiizZzjzlZ hkgh\guo Ze]hjblfh\ b | _ogheh]bc bk
ijb \uiheg_gbb bkke ~h\Zgby

6. Kh[kI\_ggu_ jZajZ[hlZggu_ f _Ih?~u Ze]lhjblfu ih”oh”t

7. H[sZy Zjobl_dImjzZz jZajZ[hlZgghc kbkl_fu

8. HibkZgb_jZajzZ[hlZgguo ih*kbkl_f ijhlhlbih\ fzd_Ih

9. J _amevlZlu wdki_jbf_glZevgh]h bkke ~h\Zgby
10. Kibkhd bkihevah\Zgguo bklhggbdh\ \dexqZy bklhqg!
11.:\lhj_n_jzZI fZ]bkl_jkdhc “bkk_jlZpbb

ljZ\beZ hnhjfe_gby hlg_1Z ih ijzdlbd_

hlig_I| ih ijZdIibd_ hnhjfey_ kWS WortlbetlthgreOffice
(*.doc, *.docx, *odt);
ebklu nhjfzlz : hjb_glZpby dgb ' gZy
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gmf_jZpby kljZgbp kd\hagZy ghf_j gZ i_j\hc kljZgbp_
\ dhgp_ jZ[hlu g_h[oh”~bf kibkhd bkihevah\Zgghc ebl_
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ljhf_"mlhqggZy ZIl_kdZpkyhp gdhjh\h~blky mklgh \ nh
fZzl _ kh[_k_"h\Zgby bkoh”~y ba azZ”Zgby ih ijZdlbd_ Hkg
aZq _yheyxlky ijZ\bevgh hnbjflg dgith ijZdlbd_ ij_"klZ\e ¢
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1. <b” Ibi ijzdlbdb kihkh[ b nhjfZ nhjfu __ ijh\_~

<b” ijzdIbdjthiza\h kI\_ggZy ijZzdlbdZ

Lbi ijZdibdb~hlh\dZ TZ]bkl_jkdhc ~bkk_jlZpbb

Kihkh[ ijh\_~ gby ijxkdZpbth¢ZjgZy \u_argZy

Nhjfz ijh\_~ gby ijZdbkaly +gh iml _f q_j ~h\Zgby \ d:.
ghf mq_[ghf ]jZnbd_ i _jbh~h\ mqg_[gh]h \j f _gb “ey ijh\
i _jbh~Zfb mq_[gh]lh \j_f_gb ~ey ijh\_~ gby | _hj Ibg_kdbo

2. P _eb b az~zZqgb ijzdibdb

P_evx ijhba\h”?kl\_gghc ijZdlibdb ©lh”*]hlh\dZ fZ]bkl_
pbb2 y\ey |ky ih”*lhlh\dZ fzZl_jbzZeh\ ih |_fZlbdb bkke_~h)
fZ]lbkl_jkdhc “bkk_jlZpbb

AZ"Zgb ijZdIibdb

k[hj gZmlgplgbqg_kdhc bgnhjfZpbb ih | _fzZlbd\ jZ[hl
e _gby h[ahjh\ hlg_Ih\ bng2imdgplbc mqgZklb_ \ khlk
gbb hig_Ih\

nhjfbjh\Zgb_ gZ\udh\ ijh\_* gby gZmqgh] bkke
[hldb gZmgghc bgnhjfZpbb ZgZebaz bgl jij_ 1Zpb
j_amevlZIh\ ijh\_bkgghfih\Zgby

jZa\blb_ mf_gby ijbf_gylv ihemqg _ggu_ agadgby ijl
deZ”guo aZ@Zgdhe _gbx ih”]hlh\db

ih~"lhlh\dZ fZl_jbzZeh\ ~ey fZ]bkl_jkdhc ~bkk_jlZpt
kK _jlZpbb

3. F_klh ijzdlbdb \ kljmdImj_ HI

ljZzdlbdZ ijh\h”*blky \ b k_f_kljZo

ljZdlbdZ hlghkblky d \ZjbZIlb\ghc gqZklb "bkpbiebg mq_

ljZdlbdZ [Zabjm _I|ky gZ j _amevlZlZo h[mqg_gby ih ke
gZf ©<ugbkebl _evgu_ kbkl fu b k_ | \u_| oghehl]ibb? OI
eh]by gZmdb2 O©Fbdjhijhp_kkhjgu_ kbkl_fu&d ©lZjZee ev
gb_2 ©L _ogheh]bb ijh]jZzffbjh\Zgby2 ©Iljh]jzZzffghx h[_Ki
| jguo k_|I _c2 O©KbkIl_fu bkdmkklI\ _ggh]h bgl _ee dozZ2 OFE
gheh]bb2 ©Kh\j_f ggu_ ijh[e_fu bgnhjfZlbdb b \ugbkebl
©Kh\j_f ggu_ dhfivxl_jgu_ | _ogheh]bb \ gZmd_ b ijhba\
bghkljZgguc yaud?2 ©OF_ "“bkpbiebgZjguc dmjkh\hcgijh_dl
ghdhffmgbdZpbhggu_ | _ogheh]bb?

ljZdlbdZ kha”Z _ | hkgh\m 7~ey \uiheg_gby \uimkdghc
jZ[hlu fZ]bkl_jkdhc ~“bkk_jlZzpbb b ijhoh * _gby Jkkm~"Zj
ZIl_klzZpbb



4. 1 _j_q_gv ieZgbjm_fuo j_amevliZlh\ h[mqg_gby ijb ijh
1jZdlbdb khhlg_k _gguo k ieZgbjm _ fufb j_amevlIZIZf
h[jZzah\ZIl_evghc ijh]jzffu nhjfbjm _fu_ dhfi_|_gpb
LZ[ebpZleZgbjm fu_j ameviZlu h[mq gby ijb ijhoh ™ gbb ijZdlbdkt
L _fu @z
N eu RE
pbiebg
N kihkh
iDrl‘ gﬂp'] %ﬁ?if—lgg\pzbg J_ameviZiu h[mg_gby | kl\mxsH
- = - = nhjfbjh
\Zgbx
dhfi_Q_
pbb
H[s dmevimjgu dhfi | gpbb
ijbgpbiu hjl]ZgbaZpbb -
ag?z bkke_ ~h\Zl _evkdhc ~_yl
9| |hau Tezgbjh\Zgby gZmdyg
ghc ~ yl evghklb
Kihkh[ghKv ijbf_gylv ihemq_ggu_ agZ
gbfZlvkyqgZi j_r_gbb ijbdezZ”guo azZ"Z .
H B4 gufb bkkez~| mf__|ih gzijz\e gbx ih~jhin\a] WIZH
gbyfb lu\Zlv  gZmdlakgh\Zggu_
f gr"Zpbb b ij "eh  gby
gZ\udZfb bkihevah\Zgby
\eZ”™ | hgguo | _ogheh]bc "ey
gZmqgguo bkke ~h\Zgbc
ljhn kkbhgZevgu dhfi | gpbb
f_Ih~"heh]lbx ijh\_~ _gby K
agZ | ke_"h\Zgbc b hkgh\u
AgZgb_ hikgl gZmdb _
| D-1 ehkhnbb b f| ¢ hkms_kl\eylv ihklZgh\dny| wizi2

"heh]bb gzn ——| guo bkke "h\Zgbc

gZ\udZzZfb ijbf_g _gby gZm
\eZ"_| Aheh]bb gZ ijZdibd_

f ITh~u ijh\_~ gby gZmqg
agZ_ \Zgbc

AgZgb_f _Ih mf klz\blv b j_ rZlv azZ”~Zqgbk

gZmqgguo bk ——| ke_~h\Zgbc

| D-2 \Zgbc b \eZ gZ\udzfb ijh\_~_gby gZm| WIZi2
gZ\udZfb bo "h\Zgbc khklzZ\e _gby-

\ A gby \eZ” | I _ogbg_kdbo hlg_Ih\ b b
j_amevlZlh\ gZmgguo bkK
ijZzdlbd _

ljbf_g_gb_ i khklhygb_~_ e b |_g"_gry

ki_dlb\guo f| agZ_| \ugbkebl_evghc |I_ogbdiz

"h\ bkke_"h pbhgguo | _ogheh]bc .

I D-7 b j r gby ijf \u[bjZlv hKk\Zb\Zlv b ijbf WIZ¥

n_kkbhgzZev( mf__| ki_dlb\gu_ f _Ih”u bkke_ A

aZ”"Zq gZ hk j_r _gby ihklZ\e gguo aZ"\




agZgby fbjh
| g™ _gpbcbjz
Iby \ugbkew]l
ghc | _ogbdb
bgnhjfZpbhg
| oghehl]bc

\ezZ"

gZ\udZfb j_r_gby ijhn_kk
azZ”"Zq k bkihevah\Zgb _f
bgnhjfZpbhgguo | _oghah
gbkebl_evghc | _ogbdb

ijbgpbiu ijh_dlbjh\Zgby z

agZ _ | pbb | _ogbg_kdbo j_r_ghbg

Kihkh[ghklv nhjfbjh\Zgby I _ogbq_kdbg
nhjfbjh\zZIlw | hkms_kl\eylv jZajZ[hldm
gbg_kdb_az mf__| ZiiZjZlguo b beb ijh]
b mqzkl\h\z kj_ ~kI\ \ugbkebl_evghc |_

I D11 jZajzZ[hld ZzZz gZ\udzZfb jzZajzZ[hldb mHKl Wiz
jZlguo b be ie_dlh\Zgby dhgnb]mjbjh
ijhljzffguo jZlguo b beb ijh]jzZffgu
Kj_~kI\ \udbl| \ezZz” | \ugbkebl _evghc |I_ogbdb
| evghc |_og azZ”"Zgbc kha~zZgb_b dhg

kj _~kI\ \ugbkebl_evghc ||

f_ Ih~u j_r_gby az”~Zq mi
Kihkh[ghkiv agZ_| ijh_dlbjh\Zgby h[t_dlh\ Z
[bjZI¥_Ih~u K pbb
jZajzZ[Zlu\ 2l \u[bjzZlv f_Ih?u b jZajZ[&
]hjblfu j_r_g ]hjblfu j_r_gby azZ”~Zq mi .

ID12 | 2 Z7azq mijzvy ™—=lijh_dibjhiZgby h[t_dIh\ zz W!ZH2
b ijh_dlbjh\Z pbb
h[t_dlh\ Z¥lh gZ\udZfb j_r_gby azZ”Zq
IbazZpbb \ez” | ijh_dlbjh\Zgby h[t_dlh\ Z

pbb

: hkgh\u kh\j f gguo |_oa@
Kihkh[ghkl& ) A :
ebaijZlvi agz | 1ZLhldDb ijhljZffguo kj_"k
n kkbhgzZev ~| AZGASE |_ogheh]bb djbl_j
bEnhHZpbu H\Z}Hﬂj?ﬁguo ijhAmdlh\
A eylv \ g\c| mf dhg|]heb.j_h\.Z|V qu_k|\h.
gﬁ__ kHrnd]n ——| \Z fh]h uh]Jfogh]h h[ ki

ID19 | \ZIv hnhjfey gZ\udZfb ijbf_g_gby Kkh} wjz;3
ij_AklZ\eylv Ifogheh]bCJZaJZHﬂdb ij
\b A ZgzZebl kj_"kICGASE | _ogheh]bc gZ
kdbo h[ah_jh \ezZn dhgljhey dzZqg_klI\Z ijh

h[hkgh\Zggu
\u\h”*Zfb b j|
f_g”"Zpbyfb

Kji_~kI\ b ijhAmdlh\




5. KhA_j~Zgb_ ijzdlbdb ih | _fzf

LZ[ebpZKh# jZgb_ijzdlbdb

jZan_eZf

Lim~Ah_fdhklv \
ih \b"Zf ijhba

kI\_gghc ip_~n Nhjfz
i GzZbf_gh\zZgb_jzZa”_ezZ wlZif iehfghc jZ[hlly dhgljhe
ijZzdlbd_ \dex 1
kZfhklhyl _evh1
[hIm kim” gl
lhklZgh\dZ azZz~Zgb ih \uihegl g KZfhklhyl_evg2 ]leZ\Z F>
ghijzdlbg_kdhc qzklb “bkk_jlzy [hlZ kim~_glZ | aZq_l
[hldZ f_Ih~"bdb wdki_jbf_glZev( kh\
"h\Zgby
lhklZzgh\dZ az~Zqgb ih ijh_dlbjh
gby ihklZ\e_gghc aZz~Zqb bgnl
kbkl_fu b __ ih~kbkl_f ijh\_»b_
f_glZevgh]lh bkke_ _"h\iZghy [\ |
JZajzZ[hldZ b dhjj_dlbjh\dZ b_I}
jh\Zgby b bkke_ "h\Zgby
:gZeba j_amevlZlh\ jZajzZ[hldb| KZfhklhyl_evgZ2 leZ\Z F>
\Zgby ~hjZ[hldZ j_r_gby [hIZ kIm~_glZ | aZzq_|
:gZeba ihemqg_gguo wdki_jb@_g kh\
guo >hjZ[hldZ j_r_gby JZajg|
NZpbc ih j_amevlzZIzZf ijbf_g gk
bkke_"h\Zgbc HibkZgb_ ghdgba
ghl]h bkke_ "~h\Zgby b agZqgbfhk
j_amevlZlh\
Hnhjfe_gb_ ]lezZ\ b Z\lhj_n_jzjlZ KZfhklhyl_evg4 F> Z\lhj |
kdhc "bkk_jlZpbb [hlZ klIm~_glZ | aZq_|

kh\

F> #Z]bkl_jkdZy ~"bkk_jIZpbZ\IE) M jZI

6. Nhjfu hig_Ighklb ih ijzdlbd_

1l _klZpby ih blh]zf
fZ]bkl_jkdhc "bkk_jlZpbb b
< oh”_

\lhj_n_jZl F> kh”~_j bl
Lblmevguc ebkl Ijbeh  _
Hl{hkgh\Zgb_ZdImZevgh
f Ilghc h[eZklb

ijZzdIbdb

gb
ki

ijh\hAblky gZ hkgh\Zgb

Z\lhj_n_jz1Z

F>

ijZzdlbdb h[mgzZxs_fmky g _h[oh”bfh \uihegblv \
~ggu_ \ bg”"b\b*mZzZevghf ieZzg_ ijhoh * _gby ijZdlbdb

nhjfe_ggmx fZ]bkl_jkdmx “bkk_jlZpbx b Z\lhj_n_jZI

b | _fu ~bkk_jlZpbb B djzld

P eb b az~zqgb fZ]bkl_jkdh]lh bkke ~h\Zgby

Nhjfmebjh\db gZmqghc gh\bagu b ijZdlbg_kdhc p_ggh

| j_g_gv im[ebdZpbc fZ]bkljZglZz
KljmdIimjm b h[t_f fZ]bkl_jkdhc "bkk_jlZpbb
HibkZgb_kh”~ _j Zgb_ jZ[hlu ih hkgh\guf jZza®_ eZf
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aZdexq_gb_ < hibkzZgbb ]JeZ\ ijb\h*ylky hkgh\gu_ j_ame¢
]lez\Zo hkgh\gu_ jbkmgdb nhjfmeu I|Z[ebpu ]jZnbdb
wdjZggu_ nhjfu

Hkgh\gu_ j_amevlZlu b \u\h?u ih jZ[hl_

Lj_[h\Zgby d hnhjfe_gbx b kh”_j"Zgbx F> ijb\h”~ylky \
mdZaZgbyo LZ[ebpZ jZa™_e

lh j_amevlZIlzZf ijZzdlbdb kim~_glu fZ]bkljZImju ij_"klZ
ih*lhlh\e _ggu_ bfb klIZlvb J]Jhlh\yl \ukimie_gby gZ gZmqg
dhgn_j gpbyo b k _fbgZjZo < oh”_ih~]hlh\db F> W Kk _f_
gZ beb "\ _ij_™\Zjbl _evgu_ aZsblu F>

HlikmlklI\b_ hlg_I|Z beb ihemq_gb_g_aZq_I|Z ih blh]zZf
Zzdz™ _fbg_kdhc azZz”"he  _gghklvx dhlhjmx g_h[oh”bfh eb
emq _gby "himkdZ d aZsbl_ \uimkdghc d\ZebnbdZpbhgght

1l _klZpby ih blh]zf ijZzdlbdb ijh\h*blky gZ hkgh\Zghb
Abkk_jlZpbb b zZ\lhj_n_jzlZz Z 1Zd _ ih j_amevlZIZf ijho
| evguo aZsbl

7. Nhg”™ hp_ghgguo kj_"kI\ *ey ijh\_~ gby ijhf_"mlh
ZIl_klZpbb h[mgZxsboky ih ijzdlbd_

JZa™_e hnhjfey_ Iky \ \b~_ hl*_evgh]h ijbeh’ _&by \ k
eh” _gb_f h Nhg”_ hp_ghqgguo kj_~kI\ \ <he]=LM mlI\_j°
< hi

8.1 j_g_gv ebl_ jZlmju b j_kmjkh\ k _Ib ©Bgl_jg_I
g _h[oh”bfuo ey ijh\_~ gby ijZdlbdb

LZ[ebpZl_jq_gv hkgh\ghc b “hihegbl_evghc ebl_ jZImju

< GZbf_gh\Zgb_ba”*Zgby
i
1 | 2
Hkgh\gZy ebl_jZImjZz
1. DmdebgzZz ? G HjlZzgbazZpby kzZfhklhyl_evmhc [ph[hluh ki dley \
DmdebgZz F : FZagbg_gdh RB-_: bRmrdbki4 -t *hiBa~Zl_evkl\h XjZ

- k- K_jby Mgb\ _jkbl_Iu I$SBX BB®H55340627G0. - J_"bf “hkimiZ ZZ)
online.ru/book/0DF1C351-C33A83~A5F9-5D560F8FDEDF.

2. Kh\j_f_ggu_ h[jZzah\ZI_evgu_ I_ogheh]lbb mqg_[gh_ ihlbkKljZtmyu[Z
Ju[ph\Z >b-F] @Ba~Zl_evkl\h XjZcl k- K_jby Mgb\_jkbl_luISBNk®#8b
5-534055818. - J_"bf ~hklmiz Z Zahligelr&/ii b2 175D2FA-58AB733BAB3-
7998DFE246B3.

>hihegbl _evgZy ebl _jZImjz

3. Evxbk G > <bamZevguc dmjk OLFURVRIW 2I1ILFWe_dIphWde Fdilgly4
>FD Ij kk - k-J_ "bf "hklmiz KWWSV H ODQERRN FRP ERRN

4. I blhgvyW OpenOffice.org pro.:\lhfZlbaZpby jZ[hlu >We_dljhgdve_{lkngjkd
Fhkd\ZFD 1j_kk - k-J_"bf "hklmiz KWWSV H ODQERRN FRP

5. Kz]fZzg K OLFURVRIW 2IILFH "ey :LQGRWY¥ dWbagd|Fhgglz j_3
lj_kk - k-J_"bf "hklmiz KWWSV H ODQERRN FRP ERRN

6. Dm~jy\p_\ ? F Hnhjfe_gb_ ~biehfguo ijh_dlh\ gZ dhfivikhjk @ >Wha
kh[b- We_dljhg ~rZghkd\z >FD 1j_kk - k - J_"bf ~hkln

https://e.lanbook.com/book/1293.
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LZ[ebpZl jtg _gv Bgljjgnmjkh\ g h[oh”bfuo “ey ijh\_~ gby ijZdlbdl
< GZbf_gh\zZgb_ j_K Nj_k kkuedZ gZ j_kmjk

2 3

We_dljhglmlebhl_qgZy kb| http://e.lanbook.com/
barzZl_evklI\Z ©EZgv?

We_dljhgguc nhg” Jhkkb http:/leb.nlr.ru/
gZpbhgZevghc [b[ebhl_d

Webof Sciencexf_~"mgZjh”gZ| https://www.webofknowledge.com/
[ZaZ "Zgguo gZmqggh]lh ¢

Scopust _"bgZy j_n_jZlb\g]l http://www.scopus.com/

Science Directiheghl_dklh\Zy http://www.sciencedirect.com/
"Zgguo

7KH 6SULQJHU/LQN 2Q{ http://link.springer.com/
[ZaZ "Zgguo

N o gk W N PR

eLIBRARY.RU-gZmqggZy http://elibraryru/defaultx.asp
we_dljhggZy [b[ebhl_dZz

LZ[ebpZl jtg gv f ITh"bg _kdbo mdZaZgbc g h[oh”bfuo “ey ijh\_~"_

< GZbf_gh\Zgb_ ba”Zghby >hkimi j_kmjkZz
i dZn_"jZ nZceh
gbebs
1 | Kz*h\gbhdh\Z G | Lj_[h\Zgby d fZ]bkl_j DZn_"jZ K:1J
>We_dljhgguc j_kmjk@ f_Ih® mdZa¥g| nZceh\h_ ojZghb
gbdh\Zz : = DjzZ\_p <-<shd&hAfigZN <he] B;P
2016.- k

9.1 j_g_gv bgnhjfZpbhgguo | _ogheh]bc bkihevam f
ijh\_~ gbb ijZdlbdb \dexqgZy i_j_q_gv ijh]jZffgh]h h]
b bgnhjfZpbhgguo kijZz\hqguo kbkl _f ijb g _h[oh”Db

LZ[ebpZl _jtg_gv bgnhjfZpbhgguo | _ogheh]bc bkihevam_ flno ijb ijh
db \dexqZy i_j_q_gv ijh]jzffgh]lh h[_ki_g_gby b bgnhjfZpbhgguo k
ijb g_h[oh”bfhklb

< GzZbf_gh\zZgb_ j_ OZjzdl _jbklbdZ j| <b”~ aZgylbc *~e

i juo bkihevam Ik

1 2 3 4

1. | Foxit PDF Reader ljh]jZffgh_ h[_ki_dq KZfhklhyl _evgZy
klm~ glZ

2. | VirtualBox ljh]jZffgh_ h[_ki_dq KZfhklhyl _evgZy
klm~ glZ

3. | Open Office ljh]jZffgh_ h[_ki_dq KZfhklhyl _evgZy
klm~ glZ

4. | Microsoft Visual Studio ljh]jzffgh_ h[_ki_d KZfhklhyl_evgZy
klm~ glZ

5. | Atmel Studio ljh]jzffgh_ h[_ki_d KZfhklhyl_evgZy
kilm~ glZ

6. | Altera Quartus Il Web Edition| Ijh]jzffgh_ h[_ki_dq KZfhklhyl _evgZy
kilm~ glZz

7. | ColDE ljh]jzffgh_ h[ ki _d KZfhklhyl evgZy
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1 2 3 4
kilm~ glZ

8. | Intel Parallel Studio XE ljh]jzffgh_ h[_ki_d KZfhklhyl_evgZy
kKilm” glZ

9. | Intel Parallel Studio XE ljh]jzffgh_ h[_ki_d KZfhklhyl _evgZy
Cluster Edition Klm~ glZ

10. HibkZgb_ fZl _jbZeeghqg_kdhc [Zau
ijh\_~ gby ijzdlbdb

g _h[oh”bfhc ~

LZ[ebpZHikkzZgb_fzZl_jWZegbhf_ _kdhc [Zau g_h[oh”bfhc ~eyijh\_~_

db

< eZ[hg
lhjbb

dZ[bg_|I
Zm”™blhj

GZbf_gh\Zg
eZ[hjZlhjbh
dZ[bg_1Z

Zm”blhjbb

| j_q_gv hkgh\gh]h h[H

dzZn_~7

nZdm:¢

1

2

3

<1302

EZ[hjZlhjby |
\uo | _ogheh

Mg [gZy f [_ev i_jkh
dhfivxl_ju k_|_\h_ K[}
gbCISCO Bgl jg |

W<Fb

<1307

EZ[hjZlhjby \
dhijhba\h™bl
guo \ugbke ¢
iZjZee_evgh]
liZffbjh\Zghb

<ugqbkebl_evguc dei
<he]=LM m aGPt\dle Z k
Xeon E5 / Xeon Goldj h m Kol I
| _eXeon PhiKNC gZ dZ "hf
maeh\ g Zdanh&hi KNL 7210,
4 GPUmkdhjb NWdja TESLA,
hit _f izfylb [he__ L[Z
\Zy ijhba\h”~bl_evghklv
LNehik gZ Llnpatk +40,05
LNehik mk d IDHEbINet g Z

| E B KAltera Stratix V),

W<Fb

NWDb<

<1306

KIim”~_gq_kd]
[hjZlhjby GB
hleZklb jh[lol
gbdb b \kljZ]
fuo kbkl_fbZz
Ilhjby "ey kZzf
yl_evghc jZ]

kim~ _glh\

Pbnjh\h_ baf_jbl_ewvmgh
"h\Zgb_ ]1_9g_jZlhju zZh
nu \hevlf_ lju n}_a]|
liZ\bjh\Zevguc klZghd
5: ljbgl_j " ODNH
5HSOLFDWRU ; ijhf
dhfivxl_j $SUERU (3&
ihfhjnguc jhARI ? eZ][
jZlhjgu_ k|l SBK46.1,
EasyAVR6

W<Fb

NWb<

<1303

EZ[hjZlhjby \
lihgbdb b ko
| _ogbdb

Baf_jbl _evgZy | _ogbdZ
ju eZ[hjZlhjgu_ kl_g»
"hqgu_ |1 &EAsyAVRG, EasyMX
Pro for STM32, AlterdE2-115,
Fl-dhfie_ dAT91

W<FDb

NWhb<
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11. Ebkl baf_g_gbc b “hiheg_gbc
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ljbeh™ _gb __
NhjfZz IbIlmevguo ebklh\ Z\lhj_n_jzZlZ F>
Fbgbkl_jkI\h h[jZzah\Zgby b gZmdb Jhkkbckdhc N _-
N N jZevgh_ Jhkm~ZjklI\_ggh_[x~" _Igh_ h[jZah\Zl _evg
\ukr_]1h h[jZah\Zgby
©<he]h]jzZz*kdbc Jhkm~Zjkl\_gguc | _ogbqgq_kdbc mghb

NZdmevl | we _dljhgbdb b \ugbkebl _evghc I _ogt
DZn_"jZ ©We -tujbgkgetbl _evgu_ fZrbgu b kbkl_fu?2

GZ ijZ\Zo jmdhibkl

B<:GH< B<:G B<:GH<BQ
L _fz fZ]bkl _jkdhc ~bkk_jlZpbb

FZ]bkl _jkdZy ijh]jzffz
©<ukhdhijhba\h”bl_evgu_ \ugbkebl _evgu_ kbkl _f
GZijzZ\e_gb_ ih”~]hlh\db ©BgnhjfZlbdzZ b \ugbkebl_

'<LHJ?N?J:L

Abkk_jlZpbb gZ khbkdZgb_ kI _i_gb
fZ1bkljZ

<helh]j220 £
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JZ[hlZ \uiheg_gZ gZ dZn_"j-\u@Wleellljbggh fZrbgu b Kkk
fu2 <helh]jz*"kdh]lh JThkm~ZjklI\_ggh]h I _ogbg_kdh]h mgb\_

GZmqgguc jmdh\h”*bl_ev dl g "“hp_gldZn_"ju W<F | _Ij

J p_ga gl ~1g ijhn DZn_"ju BKL <he=:M Kb”hjh\ B\Z
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ljbeh™ _gb __
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1Zkihjl nhg”"Z hp_ghqguo kj_~kI\ ih ijhba\h~kI\_gghc

1jZdlbd _
. : WIZiu nh
Dhgljhebjm .
Dh? dhf GZbf_gh\Zgb_ dhfi_I| jzar eu 1| fPIN\ZgD
| _gpbb . k _f_ kljmb
"bkpbiebg
q_gby
Kihkh[ghklv aZgbfZlvky . )
H B bkke ~h\Zgbyfb WiZEs 3-4
AgZgb_hkgh\ nbehkhnb . )
I D-1 ehlbb gZmdb WIZi2 3-4
AgZgb_ f_Ih~h\ gZmqggaa
| D-2 gbc b \eZ” _gb_ gZ\udZfl WIZi2 3-4
"_gby
ljbf _g_gb_i_jki_dlb\guo
bkke_ "h\Zgby b j_r _gby
gZevguo aZ”Zq gZ hkdh , ]
ID-7 ih\uo |_g~ _gpbc jZa\blby WIZH 3-4
| evghc | _ogbdb b bgnhj
| ogheh]bc
Kihkh[ghklv nhjfbjh\Zlv
kdb_ azZz”~Zgby b mqgZkZ\h
D11 [hld_ ZiiZjZlguo b beb | WIZi 3
guo kj_"kI\ \ugbkebl_dv
db
Kihkh[ghklv \u[bjZIv f_IH
jZajzZ[Zlu\Zlv Ze]lhjblfu j . )
D12 az"zZq mijz\e _gby b ijh_ | WIZF2 3-4
h{t _dlh\ Z\IhfZlbaZpbb
Kihkh[ghklv ZgZebabjk\Z
kbhgZevgmx bgnhjfZpbx
\'g_c ]Jez\gh_ klIjmdImjb , ]
D19 hnhifeylv b ij_~klz\eylv | WIZH 3-4
ZgZeblbg_kdbo h[ahjhyg K
gufb \u\h”*Zfb b j dhf_g*
LZ[ebpZlihdZaZl eb hp gb\Zgby dhfi | gpbc
Pn?Afﬁ?gdbﬁ]?i Dhgljhebjm| GZbf_gh\2Z
JI gpbb be Kh” j“Zgb_ dhfi_ | _djZa” _eu | _| hp_ghqggh]
q_Zka "bkpbiebgu| kj_"~klI\Z
Kihkh[ghklv aZgbfZlwk : F> Z\Ihj |
H B4 b bkke Ah\Zgbyfhb Wizis azq |
AgZgb_ hkgh\ nbehkhn . F> aZq |
D1 Aheh]bb gZmdb WiZi2
AgZgb_ f_Ih~h\ gZmqg F> Z\lhj |
| D-2 "h\Zgbc b \eZ™ _gb_ g2 WIZi2 azq_|l
ijh\_~ gby
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Dh” dhghbjh
jm_fhc dhfi
| _ gpbb be
gZklb

Kha j~zgb_ dhfi | _g

Dhgljhebjm
jZa™ _eu |_
"bkpbiebgu

GZbf_gh\Z

hp_ghqggh]
kji ~"klI\Zz

ljbf_g_gb_ i_jki_dlb\g
Ih~h\ bkke_~h\Zgby b |
ijhn_kkbhgZevguo az”
4. | I D7 \_agZgby fbjh\uo |_gA
jZa\blby \ugbkebl elbg
db b bgnhjfZpbhgguo |
]bc

WIZi3 F> aZq |

Kihkh[ghklv nhjfbjh\EI
g _kdb_ azZ”Zgby b mq4Z
jZajZ[hld_ ZiiZjZlguo

ijhljzffguo kj_~kI\ Yuql
I evghc | _ogbdb

F> aZq |

5. | I1D11 WIZi

Kihkh[ghklv \u[bjZIv f]
jZajZ[Zlu\Zlv Ze]lhjblfu
gby azZz”~"Zq mijzZ\e _gby
jh\Zgby h[t _dlh\ Z\IhfZz

F> aZq |

6. | ID-12 WIZi2

Kihkh[ghklv ZgZebabjh
n_kkbhgZevgmx bgnhji
\u™ _eylv \ g _c ]JeZ\gh |
jbjh\ZIv hnhjfeylv b\ ij
eylv \ \b"_ ZgZeblbqg_ |
jh\ k h[hkgh\Zggufb \u
j_dhf gr"Zpbyfb

F> Z\lhj |
azq_|

7. | 1D-19 WIZi3

F> #Z]bkl_jkdZy ~"bkk_jlZpbgZ\IB}Im jZkF>

LZ[ebpZDjkl _jbb b rdZeZ hp_gb\Zgby ih hp_@haptkim]kd Zyk Ak k _j!
pby b Z\lhj n_jzla

;Zee bgl_j

(Zeeh\ Mjh\_gv  hk\h Djbl_jbb hp_gb\zZgby mjh\gy hk\h_gby d
KIm~_gl \ iheghc f_j_ kijZ\beky k jZ[hlhc |
5460 FZdkbfZevguc m| jz[him gz~ ~“bkk_jébpi Jez\Zfb ~bkk_}lZpph
bgl_j\Ze k f klj_ azf_gzZgbc ih hnhjfe_gbx ~bkk _jl2
g_|
Ki_~gbc mjh\ggv] KIm~"_gd_ \ehf kijZ\beky k j@Zhlprde jZ[him gi
4853 | Nze IZpb_eb[h Jez\zZfb ~bkk_\IZpbf & f klj_ b
B aZf _qZgby ih hnhjfe gbx “bkk _jlZpbb beb Z
| KIm~_gl ij_"~klZz\be g_ iheghklvx hnhjfe_ggur
4047 FbgbfZevguc mjbl (h jez\zZfb ~bkk_jlzZiphbnte k f _klj_ g_ ij_ " kI
bgl_j\Ze i n_jzl eb[h bf_xlky kms_kI\_ggu_ azf_q?
"bkk _jlZpbb beb Z\lhj n_jZIZz
FbgbfZevguc mijl
0-39 bgll_l\Ze 9_1"hl Kim~_gl g_ ]hih\ g_ \uihegbhe az~Zgh_
gm
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LZ[ebpZDjbl jbb b rdZeZ hp _gb\Zgby ih hp @klyjghf nt Kz §kl\im

;[gggh\bg'—‘ Mih\_gv  hk\h Dibl_jbb hp_gb\Zgby mjh\gy hk\h_gby d
KIm~_gl ohjhrh hjb_glbjm_Iky \ ij_~klzZ\ey_f
32 +40 szﬂkb\fzzj"guc m ijZ\bevgu_b ihegu_ hil00M gZ
9i_l azZ~z\z _fuo \hijhkh\
Kj_"~gbc mjh\ggv Kim~_gl hjb_glbjm_Ilky \ ij_"klZ\ey_fhf fZI_|
23 £31 | _j\ze \bevgu_ b ihegu_ hI\79% agZZ\Z_fuo \hijhK
15 22 FbgbfZzevguc mji KIm~_gl hjb_glbjm_Iky \ ij_~klzZ\ey_fhf fZI_|
- bgl_j\zZe \bevgu_ hI\-lu az~z\zZ_fuo \hijhkh\
04 beglbf\zzee"guc] Tr{: KImA_gl iehoh hjb_glbjm_lky \ ij_AkiZ\ey fl
gn?l—l 9- ijZ\bevgu_hI\ Iuf g _q fgZz azrz\z|

F_Ih*bg_kdb_ fZl_jbZeu hij_~ _eyxsb_ ijhp_"mju hp_gb\
mf _gbc gZ\udh\ hiulZ ~_yl evghklb

Lji [h\Zgby d kh”_j"Zgbx b kihkh[Zf ijh\_~ gbkeijZdIb
d nhjf _ b kh”_j"Zgbx hlg_IzZ j_Jezf glbjmxlky Iheh  gb_
\ A gby 1jZdlbdb kim” _glh\ kttpe/mbu.Mstu.ru/umu-
docs/pomr/articles

lh blh]zf dZ " ~h]h mq_[gh]h k_f_kljzZ ijh\h*"blky azZzq_|
"h\Zgby gZ dhlhjhf klm” _ gl ij_"*klZ\ey | j_ameviZlu khh
ith~lhlh\db fZ]bkl_jkdhc "bkk_jlZpbb

H[{sb_ Ij_[h\Zgby d kh”_j Zgbx hlg_IZ ih ijhba\h”kl\_
ith~"lhlh\dZ fzZ]bkl_jkdhc “~bkk_jlZpbb ijb\_~ gu \ jZa™
1jZdlbdb

< i_j\hk_f_klIj_ ijhoh ~_gby ijZdlbdb ij_~hklZ\ey I|ky
XxsZy ]eZ\Z "bkk_jlZpbb Z Izd _ ij_a_glZpby ijh\h”~blky
k _"h\Zgby

lh blh]zf ijZzdlbdb \h \lhjhf k_f _klj_ ijhoh ~_dby ijZ
Ablky aZqg_| \ nhjf_ kh[_k_"~h\Zgby gZ dhlhjhf kimj®_gl ij
kdmx ~"bkk_jlZpbx b Z\lhj_n_jzZl d g_c Z 1zd _ ij_a_glZpl

\lhj_n_jZl F> kh”~_j bl

-LbImevguc ebkl

- H[hkgh\Zgb_ZdImZevghklb |I_fu “bkk_jlZpbb b djzZId
f Ilghc h[eZklb

-P_eb b azrZgb fZ]bkl_jkdh]h bkke_ "~h\Zgby
Nhjfmebjh\db gZmqgghc gh\bagu b ijZdlbgq_kdhc p_ggl
-1 _j_q_gv im[ebdZpbc fZ]bkljzZzglZz
KljmdIimjm b h[t_f fZ]bkl_jkdhc "bkk_jlZpbb
HibkzZgb_kh” _j°Zgb_ jZ[hlu ih hkgh\guf jZa® ZezZf \\
\u aZdexq_gb_ < hibkZgbb ]JeZ\ ijb\h~ylky hkghhgu_ j.
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gu_\ ]JezZz\Zo hkgh\gu_ jbkmgdb nhjfmeu IZ[ebka ]jZnl
fu wdjZggu_ nhjfu
-Hkgh\gu_ j _ameviZlu b \u\h?u ih jZ[hl_

1jZ\beZ hnhjfe_gby hig_1Z ih ijzdlbd_

hlig_| ih ijZdIibd_ hnhjfey_|kWS Wortl belthreOffice

(*.doc, *.docx, *odt);

ebklu nhjfzlz : hjb_glZpby dgb ' gZy

ithey e \hkft hklZevgu _ kf

rjbnl£Times New Roman

jZaf _rjbnl24 pt;

f ""mkljhqguc bgllh\Ze =

ZlaZpguc hlklImik#£

nhjfmeu “he gu [ulv gZ[jZgu \ j_~Zdlhj_ 06 (TXDWLR
gmf_jZpby kljZgbp kd\hagZy ghf_j gZ i_j\hc kljZgbp_
\ dhgp_ jZ[hlu g_h[oh”~bf kibkhd bkihevah\Zgghc ebl_
=HKL J 2008

h[t f hlgaZAbkbl hl keh ghklb b h[tzfZ j rZ fuo \ jZfd
db az~zq

lihf_“mlhqgZy ZIl_klZpby

ljhf_"mlhqggZy ZIl_lkdZgbhp gedhb\h*blky mkligh \ nh
fzl _ kh[_k_"h\Zgby bkoh”y ba azZz”~"Zgby ih ijZzdlbd_ Hkgh
aZq Mreyxlky ijZ\bevgh hnopflg_dggb ijZdibd_ ij_"klZ\e_gc
ij_ihrzZ\Zl-emdh\h~bl _ex ijZdlbdb hl dZn_"ju Z \_aZdexql
f klj_1Zd"_ zZ\lhj_n_jzI| fZ]bkl_jkdhc “bkk_jlZpbb
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1. <b” Ibi ijzdlbdb kihkh[ b nhjfZ nhjfu __ ijh\_~_

<b”M ijZdlbdjhRirka\h*kl\ _ggZy

Lbi ijZzdlbdp_2"biehfgzZy

Kihkh[ ijh\_"~ gby ij&kdEkpdbhgZjgZy \u_a”~gZy

NhjfZ ijh\_~ gby ijZdbkkaly +gh iml_f gq_j_ _"~h\Zgby \ d.
ghf mqg_[ghf ]jZnbd_ i_jbh~h\ mqg_[gh]h \j_f _gb “ey ijh\
i_jbh”~Zfb mqg_[gh]lh \j_f_gb ~ey ijh\_~ _gby | _hj _Ibqg_kdbo

2. P _eb b az”zZqgb ijzdlbdb

P_evx ijhba\h”~kl\_gghc ij_""biehfghc ijZzdlbdbZy\ey |
gb_ b jZa\blb_ijhn_kkbhgZevguo agZgbc \ kn_j_ Ba[jZgg
]hih\db aZdj ie_gb_ihemqg _gguo | _hj Ibg_kdbo aygZgbc
kl _jkdbo ijh]jzff h\ez~ _gb_ g_h[oh”~bfufb ijhn_klkgbhgZzZe
pbyfb ih ba[jZgghfm gZijZ\e_gbx ih?*]hlh\db b Z"ZfBjr_gb_
kl _jkdhc "bkk_jlZpb _c

AZ"Zgb ijZdlbdb

mqgZklb_ \ hjl]ZzgbaZpbb b ijh\_~ _gbb ijh_dlh¥ bkke
[hlhd \ h[eZklb \ukhdhijhba\h”bl_evguo \ugbke _gbc
dZpbc

ZgZeba h[hkgh\Zgb_ b \uiheg _gb_ | ogbqg_khkbo ijh
dhijhba\h”bl_evguo \ugbke gbc b | e dhffmgbdZpb
azZdj_ie_gb_ gZ\udh\ kzZfhklhyl_evghc bkke hh\zZI|_
klb

bkke ~h\Zgb_ hkh[_gghkl_c¢c nmgdpbhgbjh\Zgby \u
kKl _f

ijbh[j_|I _gb_ ijzZzdlbg_kdbo gZ\udh\ ih jZajZ[hld_
ZiiZjZlguo bgkljmf_glh\ ey ijh\_~ gby bkke_~h\Zgb
ijbh[j_|I_gb_ ijZzdlbg_kdbo gZ\udh\ ih h[kem b\Zghb
ijhljzffgliiZjZlgh]lh h[_ki_q_gby W<F

ijbh[j_lI_gb_ ijZzdlibg_kdbo gzZ\udh\ jZ[hlu k dhffmlZ
jm~rh\zZgb _f

bkke ~h\zZgb_ijhp_kkh\ i _j ~Zqgb bgnhjfZpbb \ dhfix
bkke_ _"~h\Zgb_ \ukhdhijhba\h”bl_evguo \ugbkebl_ev¢



3. F_klh ijZzdibdb \ kljmdImj_ HI

ljZzdlbdZ ijh\h~blky \  k_f_klIj_

ljZdlbdZ hlghkblky d \ZjbZIb\ghc gZklb “"bkpbiebg mq._

ljhba\h”klI\_ggZy ij_""biehfgZy ijZdlbdZ [Zabjm_Ilky
hifmq_gby ih ke ~“mxsbf “"bkpbiebgZf ©<ugbkebl _evgu_
| _ogheh]bb?® ©Nbehkhnby b f Ih*heh]by gZmdb2a ©Fbdjt
fua ©IlZjZee_evgh_ ijh]jzZffbjh\Zgb_2 ©L_ogheh]bb ijh
©ljh]jzffgh_ h[_ki_qgq_gb_ dhfivxl_jguo k_| _c2 ©OKbkl_fu
bgl ee_dlz2 ©BgnhjfZpbhggu_ | _ogheh]bb2& ©OKlg\j f ¢
nhjfZlbdb b \uqbkebl evghc | _ogbdb?® ©OKh\j f gdiu_ dhi
eh]bb \ gZmd_ b ijhba\h”?kl\_ 2 ©> eh\hc bghkljZdguc ya
gZjguc dmjkh\hc ijh_dl2 ©Bgahfifngblg@gpbhggu_ | ogheh]

lj_ ""biehfgZy ijZdlbdZ kha”Z | hkgh\m ~ey aZi _jr_gb
imkdghc d\ZebnbdZpbhgghc jZ[hlu fZ]bkl_jkdhc *"bkk_jlZ
]hkm~ZjkI\_gghc blh]h\hc ZIl_klZpbb

ljhba\h”klI\_ggZy ij_~~biehfgZy ijZdlbdZ \uy\ley_ | mjh'
kim~_glz fzZ]bkljZImju ih \k_f gZijZ\e_gbyf ijhn_kkbhgZe
pbb b yley |ky klyamxsbf a\_ghf f_ ""m | _hj Ibg_kKbc ih”
kbhgZevghc ~_yl _evghklb fZ]bkljZ b nhjfbjh\Zgb_f ijZdl
hkms_ kl\e_gby

ljhba\h”"klI\ _ggZy ij_""biehfgZy ijZzdlbdZ k\yazgz k "I
ke hk\h_gby dhlhjuo h[mgZxsbcky "he” g agZlv hkgh\g
A"h\Zgbc ih ijhnbex fZ]bkl_jkdhc ijh]jzffu \ khhl\_I&l\bb k
ghc d\ZebnbdZpbhgghc jZ[hlu

>ey ijhoh ~ _gby ijhba\h”kl\_gghc ij_~"biehfgkc ijZd
sbcky "he” g mf_Iv \uy\leylv i _jki_dlb\gu_ gZijZ\é_gby
\Zgbc h[hkgh\u\Zlv agZgbfhklv bkke_"m_fhc ijh[eh fu nl
| _au ijh\h~blv wfibjbg_kdb_ b ijbdeZ”~gu_ bkke_ "h\Zgby
Ib\guc ZgZeba j _amevlZlh)\

GZ hkgh\Zgbb hk\h_gby ij _~r_kl\mxsbo qZkl_c¢c HI g
ijhoh™ ™~ gby ij_""biehfghc ijZdlbdb h[mqgZxsbcky BWhe g
eh]b_¢c b f _Ih*bdhc ijh\_* gby gZmqguo bkke "h¥Zgbc

| evghc gZmqgqghc b bkke_ "~h\Zl _evkdhc jZ[hlu



4. 1| _j_q_gv ieZgbjm_fuo j_amevlZlh\ h[mqg_gby ijb ijh
1jZdlbdb khhlg_k _gguo k ieZgbjm _ fufb j _amevl|ZIZf
h[jZah\zZ|l_evghc ijh]jZffu nhjfbjm_fu_ dhfi_I| _gpb

LZ[ebpZleZgbjm fu_ j amevliZlu h[mq gby ijb ijhoh ™ gbb ijZdlbdkt
L _fu @z
N eu ig4
Ibdb k
N Kh[kmh
iDT gﬂphl C;ﬁ?if_lgg\pzbg J_amevlZlu h[mqg_gby Xshb_
- - - = nhjfbjh
\Zgbx
dhfi_Q_
pbb
H[{s ijhn kkbhgZevgu dhfi | gpbb

Kihkh[ghkl& ijbgpbiu ihbkdzZ b kljmdly

ebabjh\Zlv i agz meng_h)gbq_k(_jhc b_ ijh

n_kkbhgZev —| gZevghc bgnhjfZpbb ih _a

bgnhjfZpbu fZlbd_

N _eylv \ glc kKljmdImjbjh\Zlv b Z9Z

gh_ kljmdlmn gZmglglogbg_kdmx b ijl

H 1 D6 \ZIlv hnhjfey mf__| gZevgmx bgnhjfZpbx \u*| WIZi2
ij_"klz\eylv lez\gh _ nhjfmebjh\Zlv

\br_ ZgZebl ZgZebaZ \u\h™u b j_dhf_g

kdbo h[ahjh gZ\udZzZfb jZajzZ[hldb -

h[hkgh\Zggu \e Z A | _ogbg_kdbo hlfigZleblbq |

\u\h”*"Zfb b j| —|! h[ahjh\ ihykgbl_evguo

f_ g”"Zpbyfb h[hkgh\Zgbc

H[{s ijhn kkbhgZevgu dhfi | gpbb
f_Ih~"heh]lbx ijh\_~ _gby K
agZ | ke_"h\Zgbc b hkgh\u
AgZgb_ higl gZmdb _
| D-1 ehkhnbb b f| ¢ hkms_kl\eylv ihklZgh\dm| wizi2

"heh]bb gzZm ——| guo bkke "h\Zgbc

gZ\udZzZfb ijbf_g _gby gZm
\eZ”_| Ahehlbb gZ ijzdibd_

f ITh~u ijh\_~ gby gZmqg
297_| \Zgbec

AgZgb_f _1Ih mf klZ\blv b j_rzZlv azZ”~Zqbk

gZmqgguo bk ——| ke_~h\Zgbc

| D-2 \Zgbc b \eZzZ gZ\udzfb ijh\_~_gby gZm| WIZi2
gZ\udZfb bo "h\Zgbc khklzZ\e _gby-

\ A gby \eZ” || _ogbg_kdbo hlg_Ih\ b b
j_amevlZlh\ gZmqgguo bkK
ijZzdlbd _

[jbf_g_gb_ i khklhygb_ ~_e b I_g”~_gy

ki_dlb\guo f| agZ_| \ugbkebl_evghc |I_ogbdiz

| D-7 "h\ bkke_ "h pbhgguo | _ogheh]bc WIZi2
b j_r_gby ijh m \u[bjzZlv hk\zZb\Zlv b iijhf
n_kkbhgZev ——| ki_dlb\gu_ f _Ih~u bkke A




azZ”"Zq gZ hk

j_r _gby ihklZ\e gguo aZzZ"

agZgby fbjh

gZ\udZfb j_r_gby ijhn_kk

| g™ _gpbchjZ azZz™"Zq k bkihevah\zgb f
Iby \ugbkewl \ezZA bgnhjfZpbhgguo |_oghah
ghc | _ogbdb —| qbkebl_evghc | _ogbdb
bgnhjfZpbhg
| ogheh]bc
ijbgpbiu ijh_dlbjh\Zgby Zk
agZ | pbb | _ogbg_kdbo j_r_ghbg
Kihkh[ghklv nhjfbjh\Zgby |I_ogbq_kdbg
nhjfbjh\ZIw | hkms_ kl\eylv jZajZ[hldm
gbqg_kdb_ az2 mf__| ZiiZjZlguo b beb ijh]
bmgzZkl\h\ZI kj ~kI\ \ugbkebl evghc | |
I D-11 jZajzZl[hld ZZz gZ\udZfb jZajZ[hldb mKI] WIZi2
jZlguo b be ie_dlh\Zgby dhgnb]mjbijh
ijh]jzffguo jZlguo b beb ijh]jzffgu
Kj_~kI\ \udbl \ezZz” | \ugbkebl _evghc | _ogbdb
| _evghc |_og azZ”"Zgbc khanrzZgb_ b dhg
kj ~kI\ \ugbkebl _evghc ||
f ITh~u j_r_gby azZ”~Zqgq mi
Kihkh[ghkiv agZ | ijh_dlbjh\Zgby h[t_dlh\ Z
[bjZIv f_Ih~"y pbb
jZajZ[ZIlu\2l \u[bjZlv f_Ih”*u b jZajz[&
hjblfu j_r_ ]hjblfu j_r _gby azZ”~Zq mi .
D12 ]aZJ"Zq nJ"lijZ\g mf__l{jh _dibjh\Zgby h[t_dIh\ zz WIZF2
b ijh_dlbjh\Z2 pbb
h[t_dlh\ Z¥lh gZ\udZzZfb j_r_gby azZ”Zq 1
IbazZpbb \ez”~ | ijh_dlbjh\Zgby h[t_dlh\ Z
pbb
- hkgh\u kh\j_f gguo |_oa@
Kihkh[ghklv
ijbf g[ggbx K agz jZ[hldb ijh]jzffguo kj_"xk_
\j f_gauol - qZQASEI__ogheh]p.b djbl_j
eh_]b_c jZajZ_[ KI\Z ijh]ljzffguo ijh"mdlh\
ijh]jzffguo mf dhgljhebjh\zZIlv dzZq_kl\h
ID19 | ihevah\zZgb_ gZ\udZfb ijbf_g_gby kh} wzj>
CASE-kj_"KI\ I__ogheh]bc jZajZ[hldb ij
dhg|jh€bjh\z kj_"l_(l@ASEI_ogheh]bc _g_Z
dzq_ki\h jz4 \ez~ | dhglihey —~dZg_kI\Z ijh
lu\Z _fuo ijh | kj_*kI\ b ijhAmdlh\
liZffguo ijh
Amdlh\




5. Kh”A_j~Zgb_ ijzdlbdb ih | _fzf

LZ[ebpZKh# jZgb_ijzdlbdb

jZan_eZf

Lim~h_fdhklv \
ih \b~r"Zf ijhba
kKI\_gghc ip_~n Nhjfz
GZbf_gh\zZzgb_jzZa”_ezZ wlzZif iehfghc jZ[hlly dhgljhe
ijZzdlbd_ \dex 1
kZfhklhyl _evh1
[hIm kim” gl
lhklZzgh\dzZz az~Zqgb ih ijh\_» gt KZfhklhyl_evgZ JZa”Hel
f glZzevgh]h bkke_ _"~h\Zgby b k[ [h1Z kim~_qglZ | aZq_l
lhklZzgh\dZ az~Zqgb ih ijh\_B_ghl kh\
f_glZevgh]h bkke_"h\Zgby k\h |
K[hj b h[jZ[hldZ wfibjbg_kdbo
| f_ \uimkdghc d\ZebnbdZpbhg
JZ[hlZ k wfibjbg_kdbfb "Zggwuf
jh\dZ f_Ih~"bdb bkke_ _"h\Zgby
2 :gZeba ihemg_gguo "Zgguo b \ KZfhklhyl_evg4 JZa”_e H
j_dhf_g~Zpbc [hIZ kIm~_glZz | aZq_|
:gZeba ihemqg_gguo “Zgguo JZ kh\
f_g~Zpbc ih j_amevIZI|IZf bkkke _
kZzglmh\bagu \uiheg_ggh]h bkke
agZqbfhklb ihemg_gguo j_ame
Ih\dZ b hnhjfe _gb_ hlg _1Z h ijZ
3 Hnhjfe _gb_ hlg_1Z ]JeZ\u b zZ\lI| KZfhklhyl_evgZ4 Hil aZq_
fZlbkl_jkdhc "bkk_jlZpbb [hIZ KIm~™_glZ
kh\

Hil zhlq | ih ijzdibd_
6. Nhjfu hlig_lghklb ih ijzdlbd_

1l _klZpby
hlg_1Z

< oh”_ijhba\h”?kl\_gghc ij_"~"biehfghc ijZdlbdlh h[mq.
oh”bfh \uihegblaZ®*gby gZf g _ggu_ \ bg®"b\b"mZevghf i
AN _gby ijZdlibdb b ij_~hklZ\blv hlg_|I

J _amevliZlu ijhoh ~_gby ijZdlbdb hljz zZxlky \ hllq_I_ |
ghc ij_""biehfghc ijzdlbd_ HIq_I| "he _g kh™_j"ZIlw j_am
| evghklb hljZz" _ggu_ \ bg”"b\b"mZevghf iezZg_jZgolu \ i
ijhba\h~klI\_gghc ij_~"biehfghc ijZdIbdb
Hig_I| h ijhoh ~_gbb ijhba\h~kl\_gghc
AN bl

GZijZ\e_gb_ gZ ijZdlbdm

ih blh]zf ijzdlbdb ijh\h~blky gZ hkgh\Zgb!

ij Abidhfghc

libidhg _gboh Efhklb

Lblmevguc ebkl Ijbeh™ _gb_ beb
AZ"Zgb_gZ ijzdlbdm Iljbeh  _gb_
>g \gbd ijhoh ™~ _gby ijzdlbdb Ijbeh™ _gb_

\lhj_n_jZI fz]bkl_jkdhc ~bkk_jlZpbb



>g _\gbd ijhoh ~ _gby ijZdlbdb g_ hnhjfey Iky 1Zd dzZd
n_e_ggly
<\_" gb_ <h \\_~ gbb g_h[oh~bfh hljZablv h[sb_ ihe
1jZdlbdb
p_ev b azZ”"Zqgb
ij_~f_|I b h[t_dl jZajZ[hldb
f Th~u bkke_ "~h\Zgby ijh_dlbjh\Zgby wdki_jbf _glu
ithez]Z Iky bkihevah\ZIlv ijb jZajZ[hld_
j_amevlZlu wdki_jbf_glh\ b \u\h”u
JZa™ e J n_jZlb\guc h[ahj ih h*ghfm beb g _kdhevd
"h\Zgby jZkkfzZljb\Z _fuo \ jZfdZo azZ”~Zgby ih ijZzdlbd_
hkgh\Zg gZ ZgZeba_ hl_q_kI\ _gguo b bghkljZgguo ebl_
fhghl]jZznbb klZlvb \ i_jbh”bq_kdhc i_qZlb we_dlghggu_
\u ZgZeblbq_kdb_ h[ahju "ke gu [ulv k» _eZgu kkuedb b
[b[ebh]jZnbq_kdbc kibkhd hnhjfe_gguc \ khhiI\_Ikl\bb k
hibku\zZ Iky f _Ih*"bdZ wdki_jbf_glh\ ih bkke_ "~h\Zgbx \uih
db
JZa™ e HibkZgb_\uiheg _ggh]h bkke ~h\ZgbZ b ih
lh\ >Zggu_ ~“he gu [ulv kljmdImjbjh\Zgu ij_"klZ\le_gu \
kmgdh\ k g _h[oh”bfufb ihykg gbyfb <u\h”u ih jgamevl
|Zevgh]h bkke "~h\Zgby
AZdexq_gb_ G _h[oh”~bfh ij_"~klzZ\blv hkgh\gu_ \ul\h”
oh” bkke_ _~h\Zgby hibkZlv h]jZzgbq_gby b i_jki_d&lib\u ij
ke ~h\Zgby
Kibkhd bkihevah\Zgguo ebl jZImjguo bklhggbdh\ hn
\ _Ikl\bb k =HKL
Ih j_amevlzZIZf ijhba\h?kl\_gghc ijZdlbdb kim~ ~glu fZ
klZz\eyxl d i_qZlb ih*]hlh\e_ ggu]lhlinflylkNZkVimie gby gZ g.
guo b ijZdlbg_kdbo dhgn_j gpbyo b k_fbgZjZo
HlikmlklI\b_ hlg_I|Z beb ihemq_gb_g_aZq_I|Z ih blh]zZf
ZdzZ~ _fbg_kdhc aZ”he gghklvx dhlhjmx g _h[oh”bfh eb:
emqg_gby "himkdZ d aZsbl_ \uimkdghc d\ZebnbdZpbhgghc
1l_klZpby ith blh]zf ijzdlbdb ijh\h~*blky gZ hkgh\Zghbl
hlg_1Z

7. Nhg™ hp_ghgguo kj_"kI\ ey ijh\_~ gby ijhf_"mlh
ZIl _klZpbb h[mqgZxsboky ih ijZdIbd_

JZa”_e hnhjfey_Iky \ \b~_ hl*_evgh]h ijbeh _&by \ k
eh” _gb_f h Nhg”_ hp_ghqgguo kj_~kI\ \ <he]=LM mlI\_j°
< hi



8.

ijh\_~ gby ijzdlbdb

LZ[ebpZl jtg _gv hkgh\ghc b “hihegbl evghc ebl jZImju

GZbf_gh\Zgb_ ba”~Zgby

1 | 2
Hkgh\gZy ebl jZImjZz

1. DmdebgzZz ? G HjlJZgbazZpby kzZfhklhyl _evghc jZ[hlu kiey \giZh\
DmdebgZ F : FZagbqgq_gdh 8- : bRmrdblgi4 -t *hiBa~Zl_evkl\h XjZ
- k- K_jby Mgb\_jkbl_Ilu I$BNX ©B355340627G0. - J_ "bf ~hkIimiZz ZZ]
online.ru/book/0DF1C351-C33A83FA5F9-5D560F8FDEDF.

2. Kh\j_f_ggu_ h[jZzah\Zl_evgu_ | _ogheh]bb mqgq_[gh_ ihAKbKljZtmyu[Z
Ju[ph\Z >b-fj @Ba”Zl_evkl\h XjZcl k- K_jby Mgb\_jkbl_IluISBN&78b
5-534055818. - J_ " Dbf Ahkimiz Z Zahligelr&/lo ok 1 75D2FA-58 AB739BAB3-
7998DFE246B3.

>hihegbl evgZy ebl jZImjZ

3. Evxbk G > <bamZevguc dmjk OLBPWRVRIMgYUtLHWlempkjhg - FA§d\Z
>FD Ij kk - k- J_ "bf "hklmiz KWWSV H ODQERRN FRP ERRN

4. I blhgvyW OpenOffice.org pro.:\lhfZlbazZpby jZ[hlu >We_dljhgdve_dlknhyj k¢
Fhkd\z >FD Ij kk k-J "bf "hkilmiz KWWSV H ODQERRN FRP

S. KZ]fZg K OLFURVRIW 2IILFH "ey :LQGRWY dWagd|Fhgguz | 3
Ij kkO009. - k-J "bf "hkilmiz KWWSV H ODQERRN FRP ERRN

6. Dm~jy\p_\ ? F Hnhjfe_gb_ ~biehfguo ijh_dlh\ gZ dhfivikhjk @ >Wra
kh[b- We_dljhg AZhkd\z >FD 1j_kk - k - J_"bf ~hkln

https://e.lanbook.com/book/1293.

LZ[ebpZIl_jt

<

q
GZbf_gh

Zgb_ j_K Aj_k kkuedZ gZ j_kmjk

2 3

We_dljhglmlebhl_qgZy kb| http://e.lanbook.com/
barZl evklI\Z ©EZgv?

We dljhgguc nhg” Jhkkhb http:/leb.nlr.ru/
gZpbhgZevghc [b[ebhl_d

Webof Sciencexf_~"mgZjh”gZ| https://www.webofknowledge.com/
[ZaZ “"Zgguo gZmqgh]h ¢

Scopust _"bgZy j_n_jZlb\gl http://www.scopus.com/

Science Directiheghl_dklh\Zy http://www.sciencedirect.com/
"Zgguo

7KH 6SULQJHU/LQN 2Q/{ http://link.springer.com/
[ZaZ "Zgguo

N o gk W NPT

eLIBRARY.RU-gZmqgZy http://elibraryru/defaultx.asp
we_dljhggZy [b[ebhl_dZz
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\



9.1 _j_qg_gv bgnhjfZpbhgguo | _ogheh]bc
ijh\_~ _gbb ijZzdIibdb
b bgnhjfZpbhgguo kijZ\hqguo kbkl _f

LZ[ebpZl _jtg_gv bgnhjfZpbhgguo | _ogheh]bc

db
ijb g h[oh”"bfhklb

\dexqZy i

ijb g _h[oh”b

< GZbf_gh\zZgb_ j_ OZjzZdl _jbklbdZ j| <b”™ aZgylbc "e

I i juo bkihevam_ 1Kk
1 2 3 4

1. | Foxit PDF Reader ljh]jzffgh_ h[_ki_d KZfhklhyl_evgZy
kKilm” glZ

2. | VirtualBox ljh]jzffgh_ h[_ki_d KZfhklhyl _evgZy
kKilm”~ glZ

3. | Open Office ljh]ljZffgh_ h[_ki_qgd KZfhklhyl _evgZy
kilm”~ glZ

4. | Microsoft Visual Studio ljh]ljZffgh_ h[_ki_qgd KZfhklhyl _evgZy
kilm”~ glZ

5. | Atmel Studio ljh]ljZffgh_ h[_ki_qgd KZfhklhyl _evgZy
kilm”~ glZ

6. | Altera Quartus Il Web Edition| [jh]jZffgh_ h[_ki_d KZfhklhyl_evgZy
kilm” glZ

7.| ColDE ljh]ljZffgh_ h[_ki_qgd KZfhklhyl _evgZy
kilm” glZ

8. | Intel Parallel Studio XE ljh]ljZffgh_ h[_ki_qg KZfhklhyl_evgZy
kilm”~ glZ

9. | Intel Parallel Studio XE ljh]ljZffgh_ h[_ki_qg KZfhklhyl_evgZy
Cluster Edition kilm”~ glZz

10. HibkZgb_ fZl jbZewghq _kdhc [Zau

LZ[ebpZHikkZgb fzZl _jWZegbf kdhc [Zau

g _h[oh”bfhc ~

ijh\_~ gby ijzdlbdb

g _h[oh”~bfhc "eyijh\_~"_

db
< eZ[ GzZbf _gh\Zg | _j_q_gv hkgh\gh]h h[h dZn_? nZdmg
lhjbb eZ[hjZlhjbhk [ 1
dzZ[bg_|I dz[bg_I1z
Zm”~blhj Zm”™blhjbb
1 2 3 4 5
. . Mg [gZy f_[_ev i_jkh
<1302 E\ﬁghllzghglﬁgh' dhfivxl ju Kk_ I \h_ [t W<Fb| NWb<
- gbCISCO Bgl jg |
<ugbkebl _evguc de?
EZ[hjZlhjby \| <he]=LM m aGPt\dle Z k
dhijhba\h™bl| Xeon E5/Xeon Gold ih m kbd
<1307 guo \ugbke ¢ | _exeonPhiKNC gZ dZ ~"hff W<Fb| NWb<
iZjZee _evgh]] maeh\ gZXdan#hi KNL 7210,
liZffbjh\Zgbl 4 GPUmkdhjb NWda TESLA,
hit f izfylb [he = L[Z
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bkihevam _f
_Jj_q_gv ijh]jzfigh]h h]

bkihevam _ flmo ijb ijh
\dexqZy i_j_q_gv ijh]jzffgh]h h[_ki_q_gby b bgnhjfZpbhgguo k



3

\Zy ijhba\h”*bl_evghklv

LNehik gZUnpatk +40,05

LNehik m k d IDESINet g Z
| E B KAltera Stratix V),

<1306

Kim”~ _gq_kd:
[hjZlhjby GB
hleZklb jh[lol
gbdb b \kljZ]
fuo kbkl_fbZz
lhjby ey kZf
yl _evghc jZ]

kilm~_glh\

Pbnjh\h_ baf_jbl_evmgh
Ah\zgb_ ]_g_jZlhjuZzZh
nu \hevlIf_lju Np_a |
liZ\bjh\Zevguc klZghg
5: ljbgl_j " ODNH
5HSOLFDWRU ; ijhf
dhfivxl_j SUERU (3&
ihfhjnguc jhARI ? eZ]
jZlhjgu_ k| SBK46.1,
EasyAVR6

W<Fb

NWDb<

<1303

EZ[hjZlhjby \
[jhgbdb b ko
| ogbdb

Baf_jbl_evgZy | _ogbdZ
ju eZ[hjZlhjgu_ klI_g»
"hqgu_ i&asyAVRGE, EasyMX
Pro for STM32, AlterdDE2-115,
Fl-dhfie dAT91

W<Fb

NWb<
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11.Ebkl baf_g_gbc b “hiheg_ghbc
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ljbeh™ _gb __
NhjfZ gZijZz\e _gby gZ ijZdlbdm

Fbgbkl_jkiI\h h[jZzah\Zgby b gZmdb Jhkkbckdhc N_-
N N jZevgh_ Jhkm~ZjklI\_ggh_[x~" _Igh_ h[jZah\ZIl _evg
\ukr_]1h h[jZah\Zgby
©<he]h]jZz"kdbc Jhkm~Zjkl\ _gguc | _ogbqgq_kdbc mghb
NZdmevl | we _dljhgbdb b \ugbkebl _evghc I _ogkt
DZn_"jZ ©We -tujbgkgetbl _evgu_ fZrbgu b kbkl_fu?2

G:IJ:<xE?GB?

gZ ijhba\h?kl\_ggmx ij_""biehfgmx 1ijZdlbdm

KIiIm~_glh\ BBBBBBBBBBBBBEBBBBBBBBEBBBBBBBBBBBI
N B H

<he]=LM
BBBBBBBBBBBBBBBBBnZdmevl |Z ]jmiiZ BBBBBE
gZBBBBBBBBBBBBBBBBBBBBBBBBBB BB BBBBBB

gZbf _gh\Zgb_ ij _~ijbylby

Kihd ijhoh*~ gby ijZdlibdb
kBBBBBBBBBBBBBEBBBBBEBBBBBEBBBEBBBBBBBB BBBE

F N dZg nZdmevl |Z <he]=LM "bj_dlhj nbeb.

©BBBBB?BBBBBBBBBBBBBBBBB BB

GZijZ\e_gb_\u~Zgh \ khhiI\_Ikl\bb k "h]Jh\hjhf h ijhoh ~ ¢

f ""m

<he]=1M BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI
gZbf_gh\Zgb_ijhnbevghc hj]ZgbaZpbhb

hl ©BBBBB2?BBBBBBBBBBBBBB BBBB ]

'Mdzau\Z_lky ijb gZebgbb hnhjfe_ggh]h ~h]h\hjZ
14



ljbeh™ _gb __
NhjfZ aZz”~Zgby gZ ijZdlbdm

Fbgbkl_jkiI\h h[jZzah\Zgby b gZmdb Jhkkbckdhc N _-
N N jZevgh_ Jhkm~ZjklI\_ggh_[x~" _Igh_ h[jZah\Zl _evg
\ukr_]1h h[jZah\Zgby
©<he]h]jzZz*kdbc Jhkm~Zjkl\ _gguc | _ogbqgq_kdbc mghb
NZdmevl | we _dljhgbdb b \ugbkebl _evghc I _ogt
DZn_"jZ ©We -tujbgkgetbl _evgu_ fZrbgu b kbkl_fu?2

ML<?J@ >: X
AZ\ _"mxsbc dZn_"jhc BBBBBB

ith™ibkv jZkrbnjh\dZ ih”*ibkb
©BBBBB?BBBBBBBBBBBBBBB

A:>:GB?
gZ ijhba\h?klI\_ggmx ij_""biehfgmx 1ijZdlbdm

KIm" gimBBBBBBBBBBBBBBBBBBBBDBDBB BEBBIBBHEBHEBHEB B B
nZfbeby bfy hilg_klI\h
1. BamgblvBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBHBEBBMBE

JZajZ[hlzZIlvBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
ki_pbZevguc \hijhk

ljhbal\_kIbBBBBBBBBBBEBBBBBBBBBB

>Z1Z \u™r"Zqgb azZ”Zghby
BBBBBB]
Jmdh\h”bl_ev ijzdlbdb hl mgb\_jkbl_IZ BBBE
ih~ibkv
Jmdh\h”bl_ev ijZdlbdb hl ijhnbevghc hj]ZgbaZpbb BBBE
ith™ibkv
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ljbeh™ _gb __
NhjfZ g \gbdZ ijhoh ™~ _gby ijZdlbdb

Fbgbkl_jkiI\h h[jZzah\Zgby b gZmdb Jhkkbckdhc N_-
N N jZevgh_ Jhkm~ZjklI\_ggh_[x~" _Igh_ h[jZah\ZIl _evg
\ukr_]1h h[jZah\Zgby
©<he]h]jZz"kdbc Jhkm~Zjkl\ _gguc | _ogbqgq_kdbc mghb
NZdmevl | we _dljhgbdb b \ugbkebl _evghc I _ogkt
DZn_"jZ ©We -tdjbgkgetbl _evgu_ fZrbgu b kbkl_fu?2

>G?<GBD

Ijhoh ~ gby mq_[ghc ijZdlbdb

gZBBBBBBBBBBBBBBBBBBBBBBBBBB

gZbf _gh\Zgb_ dZn_"ju mgb\_jkbl _
Jmdh\h”bl_ev ijZzdlbdb
hl mgb\ _jkbl 1Z BBBBBBBBBBBBBB BBEEBBBBB BBBBE
"he ghklv ih"ibkWBH
Kim~ _ gl 1j BBBBBB
ihNibkv NBH

<helhl]jz» BB ]
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LZ[ebpzZKljZgbpZ ~g \gbdZ ijZdIbdb

>Z|

JZ[hIZ

\uiheg ggZy KI

HIf Idb jmdh\h”bl_ey k

_]

1

2

3
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ljbeh™ gl _

NhjfZ hlig_1Z ih ijzdibd_
NhjfZ Iblmevgh]h ebklZ hig_1Z kim”_glZ
h ijzdlbd_ ijhoh A gb_ ijzdlbdb \g_ mgb\ jkbl 1Z

Fbgbkl_jkI\h h[jZzah\Zgby b gZmdb Jhkkbckdhc N_“
N N jZevgh_ Jhkm~ZjklI\_ggh_ [x~" _Igh_ h[jZah\ZIl_evg
\ukr_]h h[jZah\Zgby
©<he]h]jzZz*kdbc Jhkm~Zjkl\_gguc | _ogbqgq_kdbc mghb
NZdmevl | we _dljhgbdb b \ugbkebl _evghc I _ogt
DZn_"jZ ©O©We -tujbgkgetbl _evgu_ fZrbgu b kbkl_fu?2

HLQ?L

h ijhba\h~kI\_gghc ij _~Abiehfghc ijzdlbd_gZ

gZbf_gh\Zgb_ ijhnbevghc hj]ZgbaZpbhb

Jmdh\h”"bl_ev ijZdlbdb hl Ijhnbev@ERBBBBFEBERPBkY|Idbg =
"he ghklv
Jmdh\h”bl_ev ijZdlbdb hl mgb\ jkbl 1Z B\Zgh\ B B
"he ghklv ih™ibkv

KlmA» | ]} BBBBBBBBBBBBBBBBBBBBBBBBBBB I_Ijh\ :
gl 1) 1
th™ibkv

Hig_| aZsbs_g k hp_gdhcBBBBBBBBBB

<helhl]jz» BBBB]
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ljbeh™ _gb __
NhjfZz Iblmevgh]lh ebklZ hlq_IZ kim~_glz
hijzdlbd_ ijhoh ™~ _gb_ ijZzdlbdb gZ dZn_"jZo b
\'gZmqguo eZ[hjZlhjbyo mgb\_jkbl IZ

Fbgbkl _jkI\h h[jZzah\Zgby b gZmdb Jhkkbckdhc N_“
N ~ jZevgh_ Jhkm~ZjklI\_ggh_[x~" _Igh_ h[jZah\ZIl _evg
\ukr_]h h[jZah\Zgby
©<he]h]jzZz*kdbc Jhkm~Zjkl\_gguc | _ogbq_kdbc mghb
NZdmevl | we _dljhgbdb b \ugbkebl _evghc I _ogt
DZn_"jZ ©O©We -tujbgkgetbl _evgu_ fZrbgu b kbkl_fu?2

HLQ?L

h ijhba\h~kI\_gghc ij _~Abiehfghc ijzdlbd_gZ

gZbf_gh\Zgb_ dZn_"ju beb gZmqgghc
eZ[hjZlhjbb mgb\_jkbl _1Z

Jmdh\h”bl_ev ijZdlbdb hl mgb\_jkbl _|ZBBBBBBBBBBBBBI
“he ghklv ih~ibkv

KIimA gl 1] | _1jh\ :
ihAibkv

Hig_| aZsbs_g k hp_gdhcBBBBBBBBBB

<helhl]jz» BBBB]
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1Zkihjl nhg”"Z hp_ghqguo kj_~kI\ ih ijhba\h~kI\_gghc

ijzdibd_

Dh” dhf
i | _gpbb

GZbf_gh\zZgb_ dhfi_I |

Dhgljhebjm
jZa™_eu ||
"bkpbiebg

WIZiu nh

fbjh\Zghb

k _f_ kljmhb
q_gby

1. | HID6

Kihkh[ghklv ZgZebabjk\Z
kbhgZevgmx bgnhjfZpbx
\'g c ]Jez\gh_ kljmdImjb
hnhjfeylv b ij_~klzZ\eylv
ZgZeblbg_kdbo h[ahjh§ K
gufb \u\h”*Zfb b j_dhf_gA

WIZi2

AgZgb_ hkgh\ nbehkhnb
eh]bb gZmdb

WIZi2

AgZgb_f _ITh~h\ gZmqgdg
gbc b \ezZz”™ _gb_ gZ\udZfli
"_gby

WIZi2

4. | I D7

ljbf _g_gb_i_jki_dlb\guo
bkke_ "h\Zgby b j_r _gby
gZevguo aZ”Zq gZ hkdh
jhluo | _g”™ _gpbc jZa\blby
| evghc | _ogbdb b bgnhj
| ogheh]bc

WIZ#i2

5. | ID11

Kihkh[ghklv nhjfbjh\Zlv
kdb_ az”~Zgby b mqgZkZ\h
[hld_ ZiiZjZlguo b beb
guo kj_"kI\ \ugbkebl_dv
db

WIZi2

6. | ID12

Kihkh[ghklv \u[bjZIlv f_IH
jZajZ[Zlu\ZIlv Ze]lhjblfu |
azZ™"Zq mijZ\e_gby b ijh_
hit _dlh\ Z\IhfZlbaZpbb

WIZi2

7. | 1D19

Kihkh[ghklv d ijbf_g_gb
f gguo | _ogheh]bc jZajZz
liZffguo dhfie_dkh\ k Zk
gb_GASE-kj_~kI\ dhgljhehb
dZq_klI\h jZajzZ[ZIu\Z_fuc(

ljZffguo ijh~mdlh\

WIZi2
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LZ[ebpZlihdZaZl eb hp gb\Zgby dhfi | gpbc

Dh” dhghbjh
jm_fhc dhfi
I i|l_gpbb be
gZklb

Kh~_j~Zgb_ dhfi_ | _g

Dhgljhebjm
jZa™_eu |_
"bkpbiebgu

GZbf_gh\Z

hp_ghqggh]
ki ~"kI\Z

1.| HID6

Kihkh[ghklv ZgZebabjl
n _kkbhgZevgmx bgnhji
\u™_eylv \ g_c ]JeZ\gh _|
jbjh\zZlv hnhjfeylv b\ ij
eylv \ \b*_ ZgZeblbqg_l}
jh\ k h[hkgh\Zggufb \u
j_dhf_g*"Zpbyfb

WIZi2

azZq |

AgZgb_hkgh\ nbehkhn
"heh]bb gZmdb

W Z1-2

azq_

AgZgb_f ITh~h\ gZmqg
"h\Zgbc b \ezZz™_gb_ g7
ijh\ "~ gby

WIZi2

azq |

ljbf_g_gb_ i_jki_dlb\g
Ih~h\ bkke_~h\Zgby b |
ijhn_kkbhgZevguo az”"
\ agZgby fbjh\uo | _gA
jZa\blby \ugbkebl_ elyg
db b bgnhjfZpbhgguo |
]bc

WIZi2

azZq |

5. | ID11

Kihkh[ghklv nhjfbjh\BI
g_kdb_ az”~Zgby b mqZ
jZajZ[hld_ ZiizZjZlguo

ijh]ljzffguo kj_"~kI\ Yuql
| evghc | _ogbdb

WIZi2

Hil

azZq |

6. | I1D-12

Kihkh[ghklv \u[bjZIv f]
jZajZ[Zlu\Zlv Ze]lhjblfu
gby aZz~"Zq mijZ\e_gby
jh\Zgby h[t _dlh\ Z\IhfZ

WIZi2

Hil

azZq |

7. | 1D-19

Kihkh[ghklv d ijbf_g_g
\j_f _ gguo | _ogheh]bk j
db ijh]jzffguo dhfie_dl
bkihevah\ZANSEfk | "kl
dhgljhebjh\Zlv dZq_k4
lu\Z _fuo ijh]jZffguodijlh

[h\

WIZi2

Hil

azq |

Hil zhlq_1I ih

ijzdlbd_
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LZ[ebpZDjkl jbb b rdZeZ hp _gb\Zgby ih hp_ g®lylgh fimi Hji | Z kb 12

;[éggh\bg'—l Mih\_gv hk\l  Djbl_jbb hp_gb\Zgby mjh\gy hk\h_gb

FZdkbfZevguc n Kim~_gl \ iheghc f_j_ kijZ\beky k jZ[hlhc \y

54-60 bgl_j\Ze hnhjfbe ih ijZz\bezf hnhjfe_gby hlq_I ih ijzdl

4653 IKJ',—\“ZQ'OC Mih\ @ KimA gl \ p_ehf ihegh kijZ\beky k az~zgb |
_1\z¢e g [hevrb_ g lhqghklb \ j ZebaZpbb beb \ hi
FbgbfZevguc m

40-47 bgl_j\Ze KIm~_gl ~himklbe kms_kI\_ggu_ hrb[db ijb \
FbgbfZevguc m

0-39 bgll_J\Ze 9_11 KIm~_gl g_ 1hlh\ g_\uihegbe az~Zghb_
gm

LZ[ebpZDjkl jbb b rdZeZ hp_gb\Zgby ih hp_g@®kyh fim Kj\Zgbn? +

;[gggh\bg'—J Mjh\_gv hk\h Djbl_jbb hp_gb\Zgby mjh\gy hk\h_gby d
KIim~_gl ohjhrh hjb_glbjm_Iky \ ij_~klzZ\ey_f
32 +40 Frakbizevgue m ijZ\bevgu_ b ihegu_ hil00W gZ
9] aZ~zZ\Z _fuo \hijhkh\
Kj_~gbc mjh\ggv] KIm~_gl hjb_glbjm_Iky \ ij_~klZ\ey fhf fZI |
23 31 | _j\ze \bevgu_ b ihegu_ hI\79%agZZ\Z _fuo \hijhK
15 129 FbgbfZevguc mjl KIm~_gl hjb_glbjm _Iky \ ij_AklZ\ey fnf fZI_|
+ bgl_j\Ze \bevgu_ hi\-Tu az~z\Z_fuo \hijhkh\
014 beglbf\zzeé’guc] ’A“r{: KImA gl iehoh hjb_glbjm_Iky \ ij_AklZ\ey fH
gmgl_] 9- ijZ\bevgu_ hI\ Iuf g _q. f gz azrz\z|

F Ih*bg _kdb_fZl _jbZeu hij_ "~ eyxsb_ ijhp_“mju hp_gb\

mf_gbc gZ\udh\ hiulZ ~_yl _evghklb

Lj [h\Zgby d kh”_j~Zgbx b kihkh[Zf ijh\_~_ gbkeijzdlb

d nhjf _ b kh™_j"Zgbx hlg_IzZ j_ ]Jezf glbjmxlky Iheh  gb_
\ N gby 1jZdlbdb kilm” _glh\ kttpe/mbu.Mstu.ru/umu-
docs/pomr/articles

H[sb_ Ij [h\Zgby d kh”_j°Zgbx hlg_IZ ih ijhb&\h~ kI\

iehfghc ijZdlbd_ ijb\_~ gu \ jZza”~_e_ ijh]jZffu ijZdlbdb

ONOoOUTAWNE

libf_jgh_ kh~ _j Zgb_ hlg_1Z

Lblmevguc ebkl

Nhjfmebjh\dZ azZz~Zgby

<\_"_gb_

HibkZgb_jzZajzZ[hldb

F Ih"bdZ wdki_jbf_glZevgh]h bkke_ 2h\Zgby jZajZ[hl

gZeba j_amevliZlh\ bkke_ ~h\Zgby

<u\h”?u ih blh]zZf \uiheg_gby jZ[hl

Kibkhd bkihevah\Zgguo bklhggbdh\ \dexqgZy bklhgghb
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