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PABOYASI IPOI'PANIYA M CLMILTHHDI
«CIEUIJIABBI ®U3HYECKHUX U XUMHYECKHX HAYK»
(conepxaTenbublii Moayab 2. CieuraaBbl XHMHYECKHX HAYK)

YKpynHeHHas rpynna Hanpas/ieHuii 06.00.00 bronoruueckue Hayku
NOATrOTOBKH

[Iporpamma Beiciuero o6pasoBanus NporpaMma MarucTparypsl
Hanpagnenue noarorosku 06.04.01 Bronorus
MarucTtepckas nporpamma buosorus, buogusuka, ®uznonorus

4eJIOBEKA M JKHBOTHBIX
®Dopma obyyeHus O4YHasi; OYHO-3304Has

Paboyas nporpamma agantupoBana s i
C OrpaHH4€HHbIMH BO3MOXKHOCTSIMH 310POBbSl H HHBAJIH/IOB

Honeux 2023



Pabouas nporpamma aucumnmunel «Creurnase: (PH3MYECKHX H XHMHYECKHX
HayK» (copmepkatenbHblii Moayas 2. Creuraasbl XHMHYECKHX HayK) mans
00y4arommxcs M0 HanpasieHHo noarotosku 06.04.01 buonorus, Marucrepckux
nporpamMm «buonorus», «buodusnkay, «DHU3HOTOHS YenoBeKa u AHUBOTHEIX»,
COCTAB/ICHA Ha OCHOBaHWH (DeNepanbHOro rocyNapeTBeHHOro 06Pa3OBATENBHOIO
CTaHNapTa BbICUIEr0 0Opa3OBaHMA — MarHCTPaTypa Mo HANPABIEHHIO TOATOTOBKH
06.04.01 Buonorus, yTBepikIEHHOrO MpPHKA3OM MunucTepetsa obpaszoBaHus
HaykH Poccuiickoii ®enepauuu or 11 asrycra 2020 r. Ne 934 (¢ H3M. H mom.),
[lopsinka opranusaumm yueGHoro npouecca B 00pa3oBaTeNBHBIX OpPraHM3aMAX
BhIClIero oOpasoBanua ot 06.04.2021 r. Ne 245, B COOTBETCTBHH c yueOHbIM
[LIAHOM, YTBEPIKACHHBIM Y4eHbiM coBetom OI'BOY BO «Jlonl'Y» mis oumnoii
04HO-3204HOI hopm obyuenus B 2023 r.

Pazpaborunk:

AOUeHT Kadenpsl GpusHonOruy pacTeHuii, mf
KaH/l. OHOJ1. HayK., IOLeHT C. HU. llemuenko

Pabouas nporpamma yreepsieHa Ha 3ace1aHuu Kageapbl GU3HOIOTHH pacTeHui
[lpotokon ot «31» Maprta 2023 roga Ne 13a

H.o. 3aBentytotuero kadepoii Y C. U. Jlemuenko

COTJTACOBAHO

Jekan buonoruyeckoro haxynsrera

W 0. C. INopeukwuit

1 I
«31» Jap'ra 2023 r.

COI''TACOBAHO

YuebHo-MeTonHYecKasn KOMHCCHS GHOIOrHYecKoro
thakynbrera (ITpoTokon ot «31» mapra 2023 r. Ne 8a)
[Ipencenarens

[/ﬁ'ﬁl E. C. Cepreesa

«31» mapra 2023 .



1. MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII BO

Huctumnaa «CrnenriaBbl (QU3MYECKUX M XUMHUUYECKHX Hayk» BKJIIOYEHA B
4acTh, (OPMHUPYEMYIO Yy4YaCTHUKaAMU 0Opa30BaTENIbHbIX OTHOIICHHH, Yy4eOHOro
TJIaHa.

N3yuenne naHHOW JUCIUIUIMHBI OCHOBBIBA€TCA Ha 0a3e MpOrpaMmbl
OakanaBpuara: «OpraHdueckas xuMus», «buoxumus. buoopranudeckas Xumus,
MPEIMIECTBYIOIMMHA M CONYTCTBYIOIIMMHU JUCHUIUIMHAMU — «MeTtonosorus u
METO/Ibl HAyYHBIX HCCeoBaHu», « COBpeMEHHBIE TIPOOIEMBI OMOJIOTUI.

3HaHUA M YMEHUSI, TTOJTYYEHHbIC B XOJI€ U3YUYEHUS JUCHUIUIUHBI « CrienriaBbl
GU3MYECKUX W XHMHYECKUX HayK», SBISIIOTCS OCHOBOW IS pEIICHHs 3aaad
MMPOU3BOACTBEHHOW W MNPEAAUIIIOMHOM MPAKTUK W HCHOJIB3YIOTCA NMPU HAIMCAHUU
MAarucTepCKON AUCCEPTALUU.

2. OMUCAHME JUCLMUIIIAHBI

Haumenosanue nokazamens Xapaxmepucmuka Oucyuniunbl
YKpynHeHHas rpymnmna HallpaBJICHUN
OITOTOBKH 06.00.00 buosiornueckue HayKu
Hanpapnenue noaroToBku 06.04.01 buomorus
[Tporpamma BeIcIIEro oOpa3zoBaHus MarucTparypa
Marucrepckas nporpamma buonorus, buodusuka, dusnonorus yeisosexa

1 )KMBOTHBIX
JucnurnirHa 6a30B0ii / BApUATHBHOM 4acTH BapuatuBHas yacth, popmupyemas
00pa3oBaTeNnbHOI MPOrpaMMbl y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHUN
ouHasi hopma OuHo-3a0uHas
oOyueHus ¢dbopma oOyueHus

Konm4aecTBo 3a4eTHBIX €IMHUIL 2
OO0111ee KOIMYECTBO YacOB 72 (36)
['ox moaroToBKM 2 3
Cemectp 3 5
KonnuecTBo copepkaTenbHbIX MOTyEH 1 1
HenenpHOE KOTMYECTBO YACOB IJIsi OUHOM
(hopMBI 00YUCHUS:
ayIUTOPHBIX 2 15
JEKITMOHHBIX 7(3,5) 4(2)
NPAaKTUYECKUX, CEMUHAPCKUX 7 (3,5 4 (2)
1a00PaTOPHBIX 14 (7) 4(2)
CaMOCTOSTEIILHOM PabOTHI 44 (22) 60 (30)
WH/IMBUTYAJIbHBIC 3a/TaHUS — —
dopma MPOMEKYTOUHOM aTTECTAUH 3ayer




3. HEJb U 3AJJAYU JUCHUIIJIMHBI

Heap mucnumiannabl: GOpMUPOBAHKE MOHUMAHUS €IMHCTBA META0O0IUUYECKUX
MPOIIECCOB B II€JIOM OpPraHU3ME Ha OCHOBE 3HAHUW O XMMHYECKOM CTPOCHHUU >KHBBIX
OpraHu3MoB W  (U3UKO-XMMHUYECKHX  Tpolieccax,  OOECHeUMBAIOIIMX  HX
KU3HENIEATEeIbHOCTh; OCBOCHHE CUCTEMbI 3HAHUU O (PyHIaMEHTAIbHBIX MOJIOKEHUSIX
U COBPEMEHHBIX JOCTHKEHUSAX B M3YUEHUHU POJU M MeXaHH3Ma (DyHKIIMOHUPOBAHUS
0enKkoB, PEpMEHTOB U BUTAMUHOB Ha OCHOBE 3HAHUS UX CTPYKTYpPbI U CBOMCTB.

3ajauM QUCHUIIMHBI: CPOPMHUPOBATH y CTYACHTOB MpPEACTaBICHUS 00
OCHOBHBIX KJIacCax OMOIOIMMEPOB, UX CTPYKTYpe U QYHKIHUAX, B3AUMOCBSI3H MEKIY
CTPOGHHEM H© CBOWCTBAMH, HEOOXOAMMBIMH IS TPOSBICHUS (PU3MOIOTO-
OMOXMMHUYECKUX I[IOKa3aTelie Yy OpraHu3MoOB, NPUHAICKAINIMX K Pa3HbIM
TaKCOHOMUYECKHUM TPYyIIaM, B 3aBUCUMOCTH OT YCIOBUM OKPYXKaIOIIEH Cpe/Ibl.

4. IIEPEYEHDb IIVTIAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 11O
JAUCHUIVIMHE (MOAYJJ110), COOTHECEHHBIX C ILTAHUPYEMbBIMHA
PE3YJIBTATAMM OCBOEHUSA OBPA3OBATEJIBHOU ITPOI'PAMMBI

B PE3YIbTATC OCBOCHHUA HM3YUCHHA NUCHUILIMHBI Y O6Y‘I&IOHI€FOC$I JOJIDKHBI
OBITH C(bOpMI/IpOBaHBI KOMIICTCHIIUH.

Yuueepcanvnvie komnemenyuu (YK):
Cnioco0eH oCyIIeCTBIATh KPUTHUECKUN aHAlIM3 MPOOIEMHBIX CUTYalllii Ha OCHOBE
CHUCTEMHOTI'0 I0JIX0J1a, BbIpa0aThIBaTh CTPATETHIO AEHCTBUIM

YK-1

Ooéwenpogpeccuonanvnvie komnemenuuu (OIIK):

CriocobeH TBOpYECKH HCIOJIb30BaTh B MPO(EeCCHOHANBHON AEATEIbHOCTH 3HAHUS
OIlIK-2 (GyHIaMEHTAIbHBIX W OPUKIAJHBIX  pa3/ieloB  JUCHUIUIMH  (Mofayneil),
ONPEACIAIONNX HAIPABICHHOCTh POrpaMMbl MaruCTPaTyphl

Crioco0eH HCIOJIb30BaTh COBPEMEHHYIO HCCIIEOBATENbCKYIO ammapatypy u
OIIK-8 | BBIUMCIOMTENbHYIO TEXHUKY JUIi  pELIeHHWs  WHHOBAIMOHHBIX  3ajJad B
pOoECCUOHATBHON JIEATETbHOCTH

Ilpogpeccuonanvnvie komnemenyuu (I1K):

CriocobeH NpUMEHSTh METOJMUYECKHE OCHOBBI TNPOEKTUPOBAHUS, BBIMOIHEHUS
MOJIEBBIX U JIADOpPaTOPHBIX OMOJIOTMYECKUX, JKOJOTUYECKUX HCCIIETOBaHUM,
UCITIOJIb30BaTh COBPEMEHHYIO ammaparypy W BBIYMCIUTEIbHBIE KOMIUIEKCH (B
COOTBETCTBUU C HAIIPaBJIEHHOCTHIO (MpoQHieM) MporpaMMbl MarucTparypbl)

[1K-1

I[OCTI/I)KGHI/IG KOMHCTCHHI/Iﬁ OLCHMBACTCA Ha OCHOBC MHIUKATOPOB H
COOTBCTCTBYIOIINX UM PE3YJILTATOB O6y‘—IeHI/IH.
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o0yueHus.

I[OCTI/I}KGHI/IG KOMHCTCHHI/Iﬁ OLCHHUBACTCA Ha OCHOBC TaKHX MHWHIHUKATOPOB H
COOTBCTCTBYIOIINX UM PC3YJILTATOB 06yquH51

Kareropun
YHuBepcajibHble Pe3yabTarbl
YHHBEPCAJIbHBIX Nuaukaropsl
. KOMIIeTEeHIIUHN o0y4eHust
KOMIIeTeHI i
YK-1. U-1. 3HaeT JIOTUKO-
AHanu3upyer METO/0JI0TUYECKUN
pOOJIEMHYIO WHCTPYMEHTApUU JIst

CucreMHoe u
KPUTHYECKOE
MBIIIJICHUC

VK-1. Cnocoben
OCYILIECTBIIATh
KPUTHYECKHUI aHAIIN3
MPOOIEMHBIX
CUTyalMil Ha OCHOBE
CHUCTEMHOTI'0 IIOJIX0/12,
BbIpa0aThIBaTh
CTPATETUIO NEUCTBUI

CUTYAIINIO KaK
CUCTEMY, BBISIBIISS €€
COCTaBJISIOLINE U
CBSI3M MEXAY HUMHU

YK-1. U-2.
Ocy1ecTBIISET MOUCK
BapHAHTOB PEIICHUS
MOCTaBJICHHOU
poOIeMHOM
CUTYaIluu Ha OCHOBE
JIOCTYITHBIX
HUCTOYHUKOB
UHPOpPMALINH.
Omnpenensier B paMKax
BBIOPAHHOTO
aJITOPUTMA BOIIPOCHI
(3amaunm),
MOJIIeKaIIHe
JaJTbHEUIIeH
pas3paboTke.
[Ipemmaraer criocoObI
UX pelIeHus

YK-1. 1-3.
Pa3zpabarrsiBaer
CTPaTEruio
JOCTUKEHUS
IIOCTaBJIEHHOW LIENH
Kak
MIOCJIE0BATEIBHOCTD
11aroB, MPeABUS
pe3yJIbTaT KaX10ro 13
HUX U OLICHUBAst UX
BIIMSIHUS HAa BHEILLIHEE
OKpYXKEHHE
IJIAHUPYEMOH
JIESITEIbHOCTH U Ha
B3aMOOTHOLIEHUS
YYaCTHUKOB 3TON
JESATEIBHOCTH

KPUTHYECKON OIICHKH
COBPEMEHHBIX
KOHIIECIIIAI
dunocodckoro u
COIIUAIIBHOTO
Xapaxkrepa B CBOEH
MpeAMETHOM 00J1acTH;
CII0COOBI aHAIN3a U
pelIeHus TPOOIeMHOM
CUTYaIluu

YMeeT aHanu3upoBaTh
Ipo0JIEMHYIO
CUTYaIIUIO KaK
CHCTEMY, BBISBIISS €€
COCTaBIISIIOLINE U
CBSI3U MEXKIY HUMU;
OTIPEACIISATH IPOOEIBI
B MH(oOpMaIuy,
HE0O0X0IUMOM 115
petieHust mpoOJIeMHOM
CUTYalluH, ’
IIPOEKTHPOBATH
IPOIIECCHI IO UX
yCTpaHEHHIO;
KPUTUYECKH
OLICHUBATh
HaJIe’KHOCTb
HCTOYHHUKOB
UHpOpMaLny;
pa3zpabaThiBaTh U
coJiepKaTeIbHO
apryMEHTHPOBATh
CTpATETHIO PeIIeHUs
poOIeMHON
CUTYyallul Ha OCHOBE
CHCTEMHOTO U
MEXIUCIUTUTMHAPHOTO
MTOJTXO/IOB

Brnageer naBbikamu
paboThI ¢
POTUBOPEUNBOM




uHpopmanuen u3
Pa3HbIX UCTOYHUKOB U
pereHus mpooIeMHON
CHATYyalli Ha OCHOBE
CHCTEMHOTO U
MCKIAUCHUIITIMHAPHOTO
TI0JIX0JIOB

Oob6menpodeccnoHalbHbIE

S —— HNuaukaropsl Pe3yabrarsl 00yueHus
3HaeT cocTaB KUBOTO
opraHusma, CTpOCHHUE U
OIIK-2. CiocobeH TBOpUYECKH (bu3UKO-XMMHYECKHE CBOICTBA
WCII0b30BATh B OINK-2. VI-1. OCHOBHBIX KJIACCOB

npodeccruoHaNbHON
NeSITeTbHOCTH 3HAHUS
(byHIaMEeHTAIBHBIX U
MPUKIIAIHBIX Pa3JIEIIOB
JTUCIUILTUH (MOAYJEH),
OIIPEIETISFOIINX
HAIpaBJICHHOCTH MTPOTPAMMBbI
MarucTpaTypbl

JleMOHCTpHpYeT CHOCOOHOCTH
UCIIOJIb30BaTh 0a30BbIC 3HAHUS
(byHIaMEeHTAIBHBIX U
MPUKJIAJIHBIX pa3aeiioB
OMOXMMUU JUTS PELICHUS
pohecCuOoHANIBHBIX 3aa4

OpPraHMYECKUX COCAMHCHUM:
METa0O0IM3M dTUX COCAUHECHUM,
MEXaHU3MBI PETYJISIIIA
MeTaboau3Ma

YMeeT NpUMEHATh OCBOECHHBIE
OMOXMMHUYECKHE METOIBI
U3Yy4YEHUs KUBBIX CUCTEM HA
IIPAKTHKE

Brageer HaBbikaMu
71a00PaTOPHOTO IKCIIEPUMEHTA

OIIK-8. Ciocoben
UCIOJIb30BaTh COBPEMEHHYIO
HCCIICIOBATEITHLCKYIO
anmaparypy u
BBIYUCIIUTCIIBHYIO TEXHUKY IJIA
peleHns UHHOBAIIMOHHBIX
3a/1a4 B po¢eCcCuOHATBHOM
JeSITENIbHOCTH.

OIIK-8. H-1.
JleMOHCTpHpYyEeT CITOCOOHOCTh
IKCILTyaTHPOBAThH
COBPEMEHHYIO aIlaparypy u
o0opyioBaHue ISt
BBITIOJIHEHUS OMOXUMUYECKUX
HCCIIEIOBAHU I

3HaeT yCTPOHUCTBO
MIPUHLIMIIBI paOOThI
UCIIOJIB3yEeMOT0
000pyIOBaHUs; IPaBHIIA
TEXHUKH 0€30I1aCHOCTH TIPU
paboTe Ha UCIOJIb3yEMOM
000pyIOBaHUU

YMeeT 9KCITyaTupoBaTh
COBpPEMEHHOE 000py/I0BaHNE
MIPH BBITIOJTHEHUHT
mabopaTOPHBIX padoT,
HCIIOJIb30BaTh COBPEMEHHYIO
BBIUHCIUTENBHYIO TEXHUKY

Brnaneer criocoOHOCTBIO
TBOPUYECKU MOU(ULINPOBATH
TEXHUYECKHUE CPEICTBA JIJIS
peIHeHI/ISI NHHOBAIITMOHHBIX
3a7a4 B MpodecCHOHAIBHOM
NEeATEILHOCTH

Ipodeccuonanbubie
KOMIIeTEHINH

HNuauxkaropsl

Pesyabrarhbl 00y4eHus

[1K- 1. CnocoOeH npuMeHSTh
METOJINYECKUE OCHOBBI
MPOEKTUPOBAHMUSI, BHITIOTHEHUS
MOJIEBBIX U J1A0OPATOPHBIX
OHOJIOTUYECKHX,
9KOJIOTMUECKUX MCCIIEN0BAaHUM,

[TK-1. U-1. lemoHCTpUpYET
CHOCOOHOCTh MPUMEHATH
METOMYECKUE OCHOBBI
MIPOEKTUPOBAHUS U
BBITTOJTHEHUS JTA00PaTOPHBIX
OMOXUMHUYECKUX

3HAET aKTyaJIbHYIO
HOPMATHUBHYIO TOKYMEHTALUIO
B COOTBETCTBYIOIIEH 00JIaCTH
3HAHUU, METOIbI aHAIIH3a
HAaYYHBIX JaHHBIX, MCTOABI 1
Cpe/cTBa MJIAHUPOBAHUS,
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UCIIOJIH30BATh COBPEMEHHYIO
anmaparypy u
BBIYUCITUTEILHBIC KOMITICKCHI
(B COOTBETCTBUU C
HaIpaBJIECHHOCTHIO (TIpoduIIeM)
POrPaMMbl MATUCTPATYPHI)

HUCCIENOBaHUN

OpraHU3alUK UCCIICTOBAHUN 1
pa3paboToK

YMeer opraHu3oBatb cO0p u
M3ydeHHe HayqHO-
TEXHUYECKOH MH(MOpMAIHH IO
TEME UCCIIENOBAHUMN U
pa3paboTOK, MPOBECTH aHAIIU3
1 000011IeHIe HAyYHBIX
JaHHBIX, pE3yJIbTATOB
AKCIIEPUMEHTOB U HAOJIOACHMIA

YMeeT NpUMEHATh aKTyaJbHYIO
HOPMATHUBHYIO TOKYMEHTALIUIO
B COOTBETCTBYIOIIEH 001acTH
3HaHUH, 0POPMIIATH
pE3yNbTaThl HAY4HO-
HCCIIETIOBATEIBCKUX U OMBITHO-
KOHCTPYKTOPCKHX padoT

5.IMMPOTPAMMA JUCHHUIIJIMHBbI

Tembl Bonpocsl Tembl
Cooepirrcamenvusiii modyasp 2. CienrjaBbl XHMHYECKHX HAYK
1. O0mas 1.1 Ilpeamer u 3a1au OHOXUMUH.
OHOXUMHUUYECKas 1.2 3nauenne OMOXUMUH IS YETIOBEUECKOTO OOIIIECTBA.

xapakrepucTrka )uBbX | 1.3 KpaTkas ucropust pa3BUTHS OMOXIMHH.

OpTraHnu3MOB

1.4 Xumudeckuit cocTaB )KUBBIX OPraHU3MOB.
1.5 OcHoBHBIE 0COOEHHOCTH META0OIMYECKUX TIPOIIECCOB.

2. Benku u ux

2.1 Obu1as xapakTeprCcTHKA OEIKOB M MX OHosorndeckast (PyHKIMS.
Ouosiornueckas poib 2.2 Ctpoenue OeKOBOI MOJIEKYITHI.

2.3 OU3UKO-XMMHUYECKHE CBOMCTBA OEIIKOB.

2.4 Knaccudukarys O€KoB.
2.5 Hcnonb3oBaHue OENIKOB B IMPOMBIIUIEHHOCTH, MEIUIMHE, CETbCKOM
XO35MCTBE.

3. ButamMuHsbl 1 ux
Ounonoruveckas poib

3.1 O6mias xapakTeprucTiKa BUTAMUHOB, THIIO-, THIIEPBUTAMUHO3HI.
3.2 Knaccuduxainus BUTaMuHOB. ButamMiHOIIO100HbBIE BEIIECTBA.
3.3 ABUTaMHHO3HI.



https://topuch.ru/1-opredelenie-informatiki-sostavnie-chasti-i-kratkaya-istoriya/index.html

6. CTPYKTYPA JUCHUIIJINHBI

KoaudecTBO 9acoB

Ounas popma Ouno-3a04Has popma
o0y4eHHUs o0y4eHHUs
B T.4. B T.U.
Ha3Banus coxepskaTejibHbIX MOJYJIeH U = =
< 2]
e 2| gz AN
AEE 5 E| 8
AR ¢ B g
S| E| 2|8 = 5 8|2 4
o | E|E|E|¢E | 5| E| 5|8t
5| 2| 8|8|z28 © 2 = | 8|28
3] @) S| s|s8'Q o o o, s | 8§
< <
M E|E|R|Oa M = = B |0 o

Cooeprcamenvnulit mooyas 2. Cneyenagvl Xumuieckux HayK

Tema 1. O0mwasg ouoxumuyeckas

75 | 0,5 7 12 2 10
XapaKTEPUCTUKA KUBBIX OPTAHHU3MOB
Tema 2. benxu n ux 6uonoruueckast poap | 145| 2 | 15| 3 | 8 12 2 2 8
Tema 3. ButamMuHbe! 1 UX OMoOJIOrnyecKas

10,0 1 2 7 12 12

pOJb

Hroro no cogep:xkarenpHomy Mmoayiaw 2 | 36 |35 (35| 7 | 22 | 36 2 2 2 | 30

7. OPTAHM3AIIUSI CAMOCTOSATEJIBHOM PABOTHI OBYUAIOIIIUXCA

CamocrosiTenbHass paboTa UMEET OCOOEHHOE 3HAaYeHUE MJId KPEaTHBHOIO
(TBOPYECKOI0) YCBOEHUSI OCHOBHBIX MOHITHI U KaTErOPUH OCHOBBI HAYYHOM pabOThI
oOyuaromuxcs. CamoctosTeNbHast padoTa 00y4aromerocs sSBasIeTCs BAXKHOU (GopMoit
y4eOHOro mpouecca, KoTopas MO3BOJSET MPUOOPECTH, a TAKKE 3aKPENUTh HOBBIC
3HaHWS, HABBIKK W YMEHHUA, C(HOpPMHUPOBATH JMYHBIE YOEKICHUS, HCIOJIb30BaTh
MOJlydeHHBIE 3HAHUA W yMEHHMS B TpaKTUYecKor  mestenbHOCTH. OHa
OCYUIIECTBJISIETCS. HA MPOTSHXKEHUU BCEro MIpolecca 00y4eHUs W MMEET CIEAYIoIIne
CTaJIuu:

1. [lepBuyHOE O3HAKOMJIEHME C MaTepHallaMU JIEKIIUA U COCTaBJICHUE
KOHCIIEKTA JICKIIUM;

2. V3ydeHue u yCBOEHUE JIEKIIMOHHOTO MaTepHaa;

3. CamocTosTenbHas mpopadoTKa JTUTEPATYPHBIX MCTOYHUKOB M 000OIIEeHHE
U3Y4YEHHOTO MaTepuana;

4. TToaroToBKa K MPaKTUYECKUM U JIAOOPATOPHBIM 3aHATHUSM.

KoHTponbHBIMU (pOpMaMU CaMOCTOSITENTFHOW PabOThl MO TUCITUIUIMHE MOTYT
ObITh crleAyrolue: paboTa € JUTEpPaTypHbIMM TMEPBOUCTOYHUKAMU 110 TeMaM
JTUCIMIUIMHBL, BBITIOJHEHHE TECTOB; pEIICHWE CHUTYAI[MOHHBIX 3ajad; 3aluTa
pe3yAbTaTOB COOCTBEHHBIX UCCIIEIOBAHUM.

8. UHAUBU Y AJIBHBIE 3ATAHUSA

NunuBumyanpHas paboTa CTYJEHTOB YU4EOHBIM IIJIAHOM HE MPEyCMOTPEHA.
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9. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXXYTOUYHOM ATTECTAIIUA

1. IlpenmeT u 3a7aun OMOXUMHUU. 3HAUCHUE OMOXUMUU JJIsl 4YEJIOBEUECKOTO
o01iecTna.

2. YpOBHU OpTraHU3alll{ KUBOW MaTEPHH.

3. Kakue (axThl JOKa3bIBAIOT CYIIECTBOBAHNE MOJIEKYJIIPHOTO, KJIETOYHOTO,
OMOreOIMHOTUYECKOTO YPOBHEN OpraHU3aIiu?

4. aiiTe onpeesieHne NOHATUAM: KaTaboIu3M, aHa00IM3M, aCCUMUIIALINS,
JUCCUMUIISLUS.

5. YTo moHUMArOT o7 0OMEHOM BELIECTB, NI META0OIU3MOM?

6. Kakue ¢pyHKIMY BBITIOJIHSIOT OSJIKH B Opranuzme?

7. Kak oOpa3yercs nentuHas cBsi3b B Oeike?

8. OxapakTepr30BaTh NEPBUUHYIO CTPYKTYPY OCIKOB.

9. XapakTepucTHKa BTOPUYHOM CTPYKTYpbhl OEJKOB: O-CHUpallb, CIHPAJIb-

KIIyOOK, B-CTpyKTypa, -u3rud, JOMEHHI.

10. XapakTepucTHKa TPETUYHON CTPYKTYpPhI OEIKOB.

11. Twumnore3a pacriaBieHHOW TJ00yJbl, OOBACHSIONIAS CBOpPAaYMBAHUE

MOJIUTIENITHIHOM 1IENHU B TPEXMEPHYIO CTPYKTYPY.

12. XapakTepucTuka 4eTBEPTUYHOU CTPYKTYPhI OCIIKOB.

13. Oxapakrtepu3oBaTb METOJABI ONPEACICHUS NEPBUYHOM W BTOPUYHOMU

CTPYKTYp O€JIKOB.

14. OxapakTepru30BaTh METOJIbI ONPEACIICHNAS] TPETUYHON U YETBEPTUYHON
CTPYKTYp O€JIKOB.

15. UTo Takoe rOMOT€HHBIE U TE€TEPOTreHHbIE OENKU?

16. Onpenenenre MOJICKYJISIPHON Macchl OEIKOB.

17. XapakTepucThKa npocTbix 0eiakoB. [Ipumepsl.

18. XapakTepucTrKa cl0XKHbIX 0enkoB. [Ipumepsr.

19. OxapakTepu3oBaTh PU3HMKO-XUMHUYECKHE CBOMCTBA OEIIKOB.

20. Yto Takoe u3odaeKTpuueckas Touka 6enkos (pl)?

21. OxapakTepu30BaTh ACHATYPALUIO OEIKOB.

22. DTansl BeLIEICHUS OCIIKOB.

23. BelcanuBaHue OENKOB.

24. OxapakTepu3oBaTh XpoMaTorpapuyecKkue METo Ibl, IPUMEHIEMbIC Ha
CTaJluu KOHIIEHTPUPOBaHUs OelKa.

25. OxapakTepu30BaTh METO]I TeIb(PUIBTPALIUH.

26. Vcnionb3oBaHue OENKOB B MPOMBIIINIEHHOCTH U MEIULIMHE.

27. JlaitTe onpeniesieHHe MOHATUSM: BUTAMUHBI, THIIOBUTAMUHO3, aBUTAMUHO3,
TUIEPBUTAMUHO3.

28. B yem 3akitouaercst Ononoruueckoe 3HaueHrue ButaMuHoB? Ilepeuncnure
OCHOBHbIE€ UCTOUHUKH BUTAMUHOB.

29. KakoBa noTpeOHOCTh B BATAMUHAX U OT YETO OHA 3aBUCUT?

30. B cocTaB kakux KOQEpMEHTOB BXOAUT TUAMUH, puOO(IIaBUH, MUPUIOKCHUH,
HUKOTHMHOBAs KUCJIOTA, MAHTOTEHOBAsA KUCIIOTA?

31. Ilepeuncnaute cuMOTOMBI IEJIArphI, Oepu-0epu, tuHrH. [louemy
BOJOPACTBOPUMbIE BUTAMHHBI HEOOXOAUMO MIPUMEHSTH €XKEAHEBHO?
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32. KakoBo ydacTue BUTaMuHa A B Ipolieccax 0OMeHa BEUIECTB?

33. KakoBwl cumnitoMmsl D-aButamMuuo3a?

34. KakoBo yuactue ButamuHa D B mpolieccax oOMeHa BeriecTB?
35. Kakue mepornpusatiss He00X0IMMO ITPOBOAUTH ISl MPO(PHITAKTUKU paxuTa?
36. B uem ocHOBHas IIpUYMHA U KAaKOBBI IIPU3HAKU TUIIEPBUTAMUHO3a

BUTAMUHOB A u D?

10; OLHEHOYHBIE CPEJACTBA JJId TEKYHIETI'O KOHTPOJIA
3HAHHMH OBYYAIOIINXCSA U ITIPOMEXYTOYHOM ATTECTAIIMA

OreHOYHBIE CpEACTBA NETATM3UPYIOTCS IO BUAaM pabOT B OICHOYHBIX
MaTepHuaiax Mo IUCIUIIINHE, KOTOPBIE YTBEPIKIAOTCS Ha 3aceaHuu Kadeapsl.

Cucrema OIeHHUBaHMS IO JUCIUIUIMHE M0 OYHOU hopme o0yueHus ™

MakcumaibHOE KOJIUYECTBO
OaJIoB
dopma KOHTPOJIA
3a ogHy
Bcero
paboty
Tekymuii KOHTPOJIb:
- IOCENIEeHUE U paboTa Ha JEKIIUOHHBIX 6
2
3aHSATUAX (2%3=6)
- TECTUPOBAHUE 5 10
(5%2=10)
- IpaKTU4eckas pabora 5 10
(5%2=10)
- mabopaTopHas paboTta 9 6
(2x3=6)
MonynbHasi KOHTpOJIbHAs paboTa 18 18
(18x1=18)
HToro 3a cemecTp 50

* B COOTBETCTBHH C YTBECPKACHHBIMH OLICHOYHBIMH MaTCpuaiaMu 110 AUCHOUIIINHEC

Cucrema OlEHMBAaHMSI 0 JUCHUIUIMHE 110 OYHO-3a04HOU popme oOydeHus ™

dopma KOHTpOIIS MaxkcumalibHOE KOJIHYECTBO OaJIIOB
3a ogHy paboTy Bcero

Texkymmil KOHTPOJIb:

- IOCeIIeHNne U paboTa Ha JEKIIMOHHBIX 5 6

3aHATHSIX (6x1=6)

- TECTUPOBAHUE 10 10
(10x1=10)

- mpakTuyeckas padbota 10 10
(10x1=5)

- nabopaTtopHas paboTa 6 6

(6x1=6)
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MonynbHast KOHTpoOJIbHas paboTa

18

18
(18x1=18)

Hroro 3a cemecTp

50

* B COOTBETCTBUHU C YTBCPXKACHHBIMH OLICHOYHBIMU MaTE€pHraiaMi 110 IUCHUIIIINHE

11. PACIIPEJEJIEHUE BAJVIOB, KOTOPBIE ITOJIYHAIOT

OBYYAIOIINECA

OOmas oleHKa 3HAHUK O0y4arOUIMXCsA MO AMCHUIUIMHE mpoBoautcs mo 100-
OayIbHOM MIKaje COTIACHO TaKUM KPHUTEPHUSM, MPHUBEACHHBIM B TaOJHIIE HIDKE.
OpraHu3annoHHO-y4eOHass paboTa oOydarollerocst B ayJAUTOPUU OLIEHUBAETCA Ha
OCHOBE TaKMX KPHUTEPUEB KaK IMOCEIAEMOCTh 3aHSATHUH, AaKTHUBHOCTH BO BpEMs
IPOBEJCHUS JIEKIIMOHHBIX 3aHATUA (BONPOCHl JIEKTOPY IO TEME€ JIEKIMOHHOIO
MaTepuaia, ydacTue B OOCYXKICHHM IMPOWIEHHOIO0 Marepuasa, pelleHHue 3agad u

CUTyalui U T.IL.).

ConepxaresibHbIC
Aaep Bun paéorsl Baniabl
MOIYJIH
OpranuzannoHHo-y4yeOHass  pabora  oOydJaromierocs B 6
. | aynuTopun
ConepsxarenbHbIN
CamocTositenbHas paboTa 26
MOJYJIb 2
MonynbHas KOHTpOJIbHAs paboTa 18
HToro 50

Iopsinok oneHMBaHNS YUeOHBIX JOCTHKEHU 00yIAOIIMXCS

O1ueHKa 110 Ouenka o 100-

O1eHKa 110 IITHOAJUILHOM IIKaJIe

BO3MO>XHOCTBIO TTIOBTOPHOU C/TaYH TIPH
YCIIOBUU 00513aTeIBHOr0 Habopa
JIOTIOJTHUTEBHBIX O0aJIOB

mkane ECTS | GannbHol mikane | sk3ameH, AuddepeHnpoBaHHbIi 3aueT 3a4er
A 90-100 5 (OTIUYHO) 3a4TE€HO
B 80-89 4 (xoporio) 324TEHO
C 75-79 4 (xoporo) 324TEHO
D 70-74 3 (YAOBJIETBOPUTEIIBHO) 3a4TEHO
E 60-69 3 (YIOBJICTBOPHUTEIHHO) 324TEHO
FX 35-59 2 (HEeYOBJIETBOPUTEINIBHO) C HE 3a4TEHO
BO3MOKHOCTBIO TIOBTOPHOM aTTECTAIINU
F 0-34 2 (HeYAOBJIETBOPUTEINIBHO) C HE 3a4TEHO
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12. OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOUECCA JJIs JIUL C
OI'PAHUYEHHBIMH BO3ZMOXHOCTAMU
310POBbS U UHBAJINI0OB

B  xome  peamu3zanuy = JUCUMIUIMHBI  HWCIOJB3YIOTCS  CJEAYIOLIUE
JOTIOJTHUTENbHBIE METOJIbI O0y4YeHHUs, TEKYIIEero KOHTPOJIA YCIEeBAEMOCTH U
MPOMEKYTOUHOM aTTECTallMU 00yJarouuXcsl B 3aBUCUMOCTH OT UX UHAMBUAYaTbHBIX
O0COOCHHOCTEH:

1) st ciaenbIx U cnaboBUISIINX:

— JeKuuu OGOPMIISIIOTCS B BHUJE JJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C
MOMOIIBIO0 KOMIIBIOTEPA CO CIIEUATM3UPOBAHHBIM TPOrPAMMHBIM 00€CTIeUeHUEM;

— 7S BBIOJIHEHUS 3aJaHUsl TMpPU  HEOOXOAUMOCTH  MPEAOCTaBISIETCA
YBEJIIMYUBAIOIIEE YCTPOWCTBO; BO3MOXKHO TaKXKe HCIOIb30BAHHE COOCTBEHHBIX
YBEJIMYUBAIOLIUX YCTPOICTB;

— NHMCbMEHHBIE 33/1aHUs 0(QOPMIISIOTCS YBETMUEHHBIM ILIPUPTOM.

2) IS TIyXHX M CI1a00CIIBIIIAIIHX

— JIEKIIMU O(OPMIISIFOTCS B BUJIE€ AIEKTPOHHOI'O JOKYMEHTA;

— NHMCbMEHHBIE 33/1aHUS BBIIOJHAIOTCSA HA KOMIBIOTEPE B MUCbMEHHOU (hopMeE;

— 3K3aME€H NPOBOJUTCSA B MHCbMEHHON (OopME HAa KOMIIBIOTEPE; BO3MOYKHO
poBeJeHUE B POpME TECTUPOBAHUS. . .

3) s U1 ¢ HApYIIEHUSIME OTIOPHO-/IBUTATEIBHOTO aIapara:

— neKkuuu OGOPMIISIOTCS B BHJE DJIEKTPOHHOTO JOKYMEHTA, TOCTYITHOTO C
MIOMOIIBIO0 KOMIIBIOTEPA CO CIICIUATM3UPOBAHHBIM TPOTPAMMHBIM 00€CTICYeHUEM;

— MHUCHMEHHBIE 33/IaHUS BBITIONHSIIOTCS HA KOMIIBIOTEPE;

— JK3aMeH M 3a4€T TPOBOIMATCA B YCTHOM (OpME WM BBHIMOTHSIOTCS B
NUChMEHHOU (hopMe Ha KOMITBIOTEpE.

[Ipy HeoOXoAMMOCTH TpEAyCMAaTpUBACTCS  YBEJIMYEHUE BpPEMEHH  JJIs
HOJrOTOBKU OTBETA.

[Ipouenypa mnpoBeneHuss NPOMEXKYTOUHOM arTecTaluu JUid OOydaroluxcs
YCTAHABIMBAETCS C YYETOM MX MHAUBUAYAIbHBIX MCUXOPU3NYECKUX OCOOCHHOCTEH.
[TpomexxyTouHast aTTecTaysl MOXKET IPOBOJUTHCS B HECKOJIBKO 3TAIOB.

[IpoBenenue npoueaypsl OLEHUBAHUS PE3YIBTATOB OOYUYEHHUS JOMYCKAETCs C
UCIOJIb30BaHUEM JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaeTcss JAOCTyn K HMHPOPMALMOHHBIM M OuOIMorpaduueckum
pecypcam B cetu MHTepHeT i Kaxjaoro oOydaromierocss B (dopmax,
aIalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBbS U BOCTIPUATHUS HH(POPMAIUH:

1) st ciaenbIX ¥ caboBUSIIHNX:
— B II€YaTHOU (popMe yBEIMUYEHHBIM MIpUPTOM;
— B (hopMe IEKTPOHHOTO TIOKYMEHTA,;
2) mas TIIyXUX U CIa0OCIIbIIIAIIHX
— B TIeYaTHOU (hopme;
— B (pOopMeE IEKTPOHHOTO TOKYMEHTA.
3) st 00y4aroNMXCs ¢ HAPYIICHUSIMHA OITOPHO-/IBUTATEIILHOTO allapara:
— B TIe4aTHOU (hopme;
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— B dopme AIEKTPOHHOTO JOKYMEHTA.
13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

VYyebOnble 3aHaTUS TTpoBOAATCS B 10-M yuyeOHOM Kopmyce yHuBepcuteTa (VII.
[opca, 46). lns mpoBeleHUs JEKIMOHHBIX U MPAKTHUYECKUX 3aHATHH Tpedyercs
ayIUTOpHs, 000pyJOBaHHAs MEJIOBON WM MapKEpPHOW TOCKOW, MYJIbTUMEIUWHBIN
IPOEKTOp M SKpaH, HOYTOYK, KOMIUIEKT yuyeOHOW meOenu ISl CTyACHTOB, pabouee
MECTO MpernojaBaTess, BbIxod B MHTepHET MpoBOAHON WM ¢ UCHoiab30BaHueM Wi-
Fi.

JUiss  npoBeneHus — Ja0OpaTOPHBIX — 3aHATUNA  TpeOyeTcs  ayAuTOpus,
o0opyZOoBaHHAsT MEJIOBOM WM MapKEPHOW JOCKOW, KOMIUIEKT Yy4eOHOU U
gabopatopHoii Mebenu ISl CTYAEHTOB, pabouee MeCTO MpernojaaBaTeds,
o0opyaoBaHuEe 00IIEro JIabOpaTOPHOrO HA3HAYEHUS W CHEIUalbHbIE MPUOOPHI U
YCTaHOBKHU: (POTOAIEKTPOKOJIOPUMETP, Bechl, pH-MeTp u T.J.; pacXo/IHbIE MaTEepHAIIbI
JUTSl IPOBEJICHUS TIPaKTUKyMa: JJabopaTopHasi MOCyAa, PEaKTUBBHI.

JIJist caMOoCTOSITENbHOM PabOThl MCHOJB3YIOTCS TEKCTOBBIE U AJIEKTPOHHBIE
pecypcbl  HayuHoit  OMONMOTEKM yHUBEpCHUTETa M JAPYTUX  AJICKTPOHHBIX
OubIMOTEeUYHbIX 0a3 AaHHBIX, Y4eOHO-METOANYECKOE 00ecreYeHue, MPeICTaBICHHOEe
B 10-m yueGHOM kopmyce (aya. 209), marepuanbHO-TEXHUUYECKass 0a3za y4eOHBIX
naboparopuit kadeapsl PU3NOJIOTHUU PACTEHUH.

[Ipy wu3ydYeHUM JUCHUIUIUHBI TPUMEHSIOTCS DJIEKTPOHHOE OOydYeHHE U
JMCTAaHIIMOHHBIE 00pa30BaTENIbHbIE TEXHOIOTUH.

C wucnonb3oBaHUEM pPECYpCOB IUIAT(HOPMBI AUCTAHIMOHHOTO O0Opa30BaHUs
OCYIIECTBJISIETCS ~ TEKYIIMM  KOHTPOJIb 3HAHMM OOydYalolUXCs Ha OCHOBE
TECTUPOBAHUS U MPOBEPKH PE3YIHTATOB CAMOCTOSATEILHON padOTHI.

14. PEKOMEHIAYEMAS JIMTEPATYPA

OcHoBHas JuTEpaTypa

1. I'muaka H. JI. O6mas xumus: [yae6. mocobue] / H. JI. I'muaka. — Mocksa:
KHOPVYC, 2010. — 746 c.

2. I'pangoepr M. U. Opranuueckas xumus: y4eO. IJsi CTYIACHTOB BY3O0B,
oOyyarolmuxcss IO  HANpaBiICHUSIM U CHELUAIBHOCTSIM  arpOHOMHYECKOIO
obpazoBanus / U. U. I'paun6epr, H. JI. Ham. — 7-e u3n. - Mocksa : [{poda, 2009. —
608 c.

JlonmoHUTEILHASA JUTEpPATypa

3. bapanoBa O. B. buoxumus. I[locoOue k 51abOpaTOpHBIM W CEMHUHAPCKUM
3aHATHAM [DNIeKTpOHHBIN pecypc] : yued. mocodue / O. B. bapanona, B. C. Jloporikesuy,
N. . Onaprok ; I'OY BIIO "Honeukwuit Han. yH-T". - Honeuk : I'OY BIIO "IouHVY",
2016. — Dnextponnsle ganubie (1 daiin).

4. Komos, B. I1. buoxumus : yueOHUK JUIsl akaieMHUUECKOTo OakanaBpuata AJis
CTYACHTOB, oOyuwaromuxcs Mo HampasieHuto 655500 "buorexnomorus" / B. I
Komos, B. H. IlIsegoBa ; Cankt-IletepOyprckas roc. xum.-papmar. akaa. — 4-e
u3a. — Mocksa : FOpaiit, 2015. — 640 c.
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5. buccanrep, X. Ilpaktuueckast suzumornorus / X. buccanrep ; nep. ¢ anri. T.
I1. MaconoBoii ; ¢ npeauci. A. B. JlepamoBa. — Mocka : BUHOM. Jla6. 3Hanwii,
2010. - 328 c.

15. TH®OPMAILIMOHHBIE PECYPCbBI

1. JIanp : anektpoH.-6uba. cucrema. — Cankt-IlerepOypr : Jlans, cop. 2011—
2021. — URL: https://e.lanbook.com/ (mara ob6pamenus: 01.01.2023). — Tekcr :
AIIEKTPOHHBIN. — PeskuM noctyna: juist aBTOPU3HP. TOJIb30BaTeIIeH.

2. COb : KoHcopunyM CeTeBBIX 3JIEKTPOH. 0-K / DJIEKTpOoH.-OMOII. cucTema
«Jlanb» mpu mopmepxkke AreHtcTBa crtparter. uHunuatuB. — Caskt-IleTepOypr :
Jlanp, cop. 2011-2021. — URL: https://seb.e.lanbook.com/ (mara oOGpamieHus:
01.01.2023). — Pexxum gocTyna : IS I0Jb30BaTEICH OpraHM3alliii — YYaCTHHKOB,
noanucyukoB ObC «Jlanby.

3. Hayunas anextponnas 6ubimoteka elibrary.ru : napopM.-aHamut. mopran /
OOO Hayunas snektpoHHas Oubnuoreka. — MockBa : OOO Hayu. snektpoH. 0-Ka,
cop. 2000-2022. — URL.: https://elibrary.ru (gata oopamenus: 01.01.2023). — Pexxum
JIOCTYIIA: JJISI 3aPETUCTPUP. MOJIb30BATENEH. — TEKCT : MEKTPOHHBIN.

4. Cyberleninka : Hayy. anextpoH. 0-xka «KubepJlenunka» / [E. Kucnsk,
. Cemstukun, M. Ceprees ; OO0 «Hteocy»]. — Mocksa : KubepJlenunka, 2012, —
URL: http://cyberleninka.ru (nara ooparienus: 01.01.2023). — TekcT : 37€KTPOHHBI.

5. VYuuBepcuTerckas OMOIMOTEKa OHJIANH : 3JIEKTPOH. 6ubi. cuctema. — OO0

«Iupexr-Memua», 2006. — URL: https://biblioclub.ru/ (maTta oOpareHus:
01.01.2023) — Pexum pgocTyma: Juis aBTOPHM3Hp. IoJib30oBaTeneil. — Tekcr:
AIEKTPOHHBIN.

6. dwusumonorus pacreHuit ommanH-sHIMKIoneaus:— URL: http://fizrast.ru/
(mata oopamenusi: 01.01.2023). — TekcT: AMEKTPOHHBIN.

7. DNeKTpOHHBIN KaTaJior Hayunon OnbIMoTeKN JloHenkoro
rocyaapctBeHHoro yamBepcutera. — Jlowmenk: HB [onl'yY, 1999. — URL:
http://catalog.donnu.education  (mata oOpamenus: 01.01.2023). —  Tekcrt:
AIEKTPOHHBIN.

8. DiextpoHHO-OuOmHoTeuHas cucreMa «IOBC IOPAUT»: — URL:
https://www.biblio-online.ru/  (mara  oOpamenus: 01.01.2023). —  Tekcr:
DIEKTPOHHBIM.

16. IPO'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (kopriopatusHas guriensus Joul'Y Ne 46484614)

2. Microsoft Office (kopriopatuBnas nunen3us Jounl'yY Ne 46472919)

3. Microsoft Visual Studio (mumensus mporpammer Dream Spark amst Beicimx
y4eOHBIX 3aBEJICHU )

4. AutuBupyc Kacmepckoro, Adobe Acrobat Reader, XPDF (munensun GPL,
Apache, BSD s cB0OOOIHOTO MPOrpaMMHOT0 00ECIICUCHHS ).


http://fizrast.ru/

Pazpabotunk
KaHJ. OMOJI. HayK, JOIEHT

C.A. JleMuenko
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