[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0

Migopmauns o sranencie: MTHUCTEPCTBO HAYKHW 1 BBICIIHET'O OBPA3OBAHU A

®U1O: Makcumos Anekceli bopucosuy

JloMKHOCTb: AMPEKTOP AenapTaMeHTa no o6pa3OBaTenBQQQMHCKOﬁ OEAEPALIMN

Hara noanwcatius; g)%% @%ﬁ%“osé rocyJapCTBEHHOE ABTOHOMHOE 00Pa30BaTeIbHOE yUPEKICHNE
YHUKanbHbIN NMPOrpaMMHbIN KITHOY:

8db180d1a3f02ac9e60521a5672742735¢18b1d6 BBICHICTO 06pa303aHH;1

«MOCKOBCKHWH TOJIMTEXHUYECKU YHUBEPCUTET»
dakynbTeT UHPOPMAITMOHHBIX TEXHOJIOTUN

m Qsaxynb"“, Q

41 S»Qenpmﬂﬁ” 4r.

PABOYASA ITPOTPAMMA JUCHUITJIMHBI

«AJTOPUTMBI M CTPYKTYPbI JAHHBIX»

HarmpaBnenue moaroToBKH/CrienagbHOCTh
09.03.01 UndopmaTuka 1 BHIYUCIUTETbHAS TEXHUKA

[Tpoduns/cermanuzanus
«Bed TexHoJIOr NN
Kpanuduxanms

O0akasnaBp

®dopMbl 00yueHus
OuHnas, 3a04yHas

Mocksa, 2024 1.



PazpaboTunk(u):

CT. MIPETO/IaBaATEIb / M.B. Nanbmimna /

CornacoBano:
3aBenyrommii kadenpoit « THPOKOTHUTHBHBIE TEXHOIOTUNY,

/
/. —
. —
4

g

K.T.H., JOIICHT / E.A. IlyxoBa /



W N -

Copep:xanue

Ienu, 3a1a4M U TIIAHUPYEMBIE PE3YIBTATEI O0YUEHHSI IO JUCIHUIUTHHE ....ovvivie i 4
MecTo TUCHMITIMHBI B CTPYKTYPE 00Pa30BATEIBHOM MPOTPAMMBI .....vivvvivieirisieesieeresiee e 4
CTpyKTypa U COACPHKAHUE TUCIIUTITIHBI ...ccvvivritierissresteeiessessieeresssessee s et esne s sneesne s sns 4
3.1 Bunsl yueOHOM paObOTHI U TPYAOEMKOCTD JJIsi OUHOU (DOPMBI OOYUCHUS ....vcvvvevveenieeaneeene 5
3.2 TemaTuueckuil miaaH U3y4eHUs TUCIMUILIHHBI I OUHOU (POPMBI OOYUCHHS ......vvvvreenees 5
3.3 CONCPIKAHUE TACITUTIIIIHB ... .eeeveenteesueeesseessseansesssseessesssseassesssseessessssesaseesnsesssessnsesssessnsesnns 5
3.4 TeMaTHKa JTA00PATOPHBIX BAHITHH ....veeuviveetiaseesseesseesesseesseassesseesseasesseessessesseesseanesseessens 7
Y4eOHO-METOAMYECKOE K MHPOPMAITMOHHOE OOCCTICUCHUE ....vvevvveeesereesireesvreesireesnneeesnneeennns 7
4.1 HopmatuBHBIE TOKYMEHTBI B ['OCTBI....cciiiiiiiiii it 7
4.2 OCHOBHAS JTUTEPATYP@ uvveerureeessreeesssesssssessnssessssessnssssssesssssessasesssssesssssessnsessnsessnssessnseessnns 7
4.3 JIOTIOTHUTEIBHAS JIATEPATYPA «.vevvivreriasrissessseassesieesseasessessseesesseesbesssesssssbessnesssesneesnessnsans 8
4.4  DJEKTPOHHBIE OOPA3OBATEIIBHBIC PECYPCBL «..uviurieririasrisieesteerissresieesre s sre e s e sseesre e s 8
4.5 JluneH3noHHOE ¥ CBOOOIHO PACIPOCTPAHIEMOE MPOTPAMMHOE O0CCIIEUCHHUE..........e..nve.. 8
4.6 CoBpemeHHble poheccHoHaIbHBIEC 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIC
1037 (o LY 1 ST TP TP PP PPP 8
MaTepraabHO-TEXHUUECKOE OOCCTICUCHME .......vverreesreesreesnreasneessreessesssneesnesssneessessnneesnessneessenas 8
METOAMYECKHE PEKOMEHIALIMM ....vvvsvivessreesesstesieesrssses st e ssesssesbe e b e s s sbe s b e s e be e sb e e n e sba s be e 8
6.1 Meroauueckue peKOMEHIALNH JJIs IPETIOAABATEINS IO OPraHU3ALUN OOYUEHHUS .............. 8
6.2 Meroauueckue peKOMEHIAINH sl 00Y4aIOLIUXCS 10 OCBOCHUIO AUCHUIUIUHBL. ............. 9
DOH/T OLIEHOUHBIX CPEIICTB . ..uvtvesreesreaseesteessesssesseesesssesbeasbessessbe e s e sss e sbe e b e e s s be e b e asnesbeenneennenes 9
7.1 MeToapl KOHTPOJIS U OLUEHUBAHUS PE3YITBTATOB OOYUCHU ...vvvverveeeeeieereeiresieennesiee e 9
7.2 1lIxana ¥ KpUTEPUH OLICHUBAHUS PEYITBTATOB OOYUCHHUS. ..c.vvevvverveerriairesieeneannesieenneenenes 10
7.3 OIICHOUHBIC CPEIICTBA ...uvveuveesseeasseesseeassesssesassessseeassesssseassesssseassesssseessessssesasessnsesssessnsesssens 11



1 HeJII/I, 3ala'Yi U IVIAHUPYEMBIC PE3YJIbTaThbl Oﬁy‘leHI/IH o AMCIOMUIIJIMHE

Heabp dopmupoBaHue 3HAHUN M yMEHHH B 00JAaCTH METOJOB NPEJCTABICHUS JaHHBIX B
HaMsATH KOMIIBIOTEpA, OCHOBHBIX aJITOPUTMOB, ONEPUPYIOIUX C HHUMH, B TOM YHUCIE C
UCIIOJIb30BAHUEM COBPEMEHHBIX MHTEIUIEKTYaJIbHBIX TEXHOJIOTMH, a TaKK€ OCBOEHUE METO/OB
peleHHs 3a4a4 ¥ CO37JaHne TEOPETHUECKOM OCHOBBI JJIS1 U3YUEHHUS PsiJia ClIeHUATbHBIX JUCIUIUIMH.

3ajaul AMCUMIUIMHBI O3HAKOMJIEHME C TEOpHEeH O CTPYKTypaxX JaHHBIX U 0a30BbIX
QIrOpUTMax; ONPEIECICHUE IOHATHA BPEMEHHOW CIIOKHOCTM M CIOXKHOCTH II0 TaMATH I
AITOPUTMOB; orpezesieHue TpeboBaHui K 3P(PEKTUBHOMY NMPUMEHEHUIO CTPYKTYp U aJrOPUTMOB;
OIIpeIeIeHue OCHOBHBIX (PYHAAMEHTAIBHBIX U a0CTPAKTHBIX CTPYKTYP

OOyueHne 1O JUCHMIUIMHE «AJTOPUTMBI U CTPYKTYpbl JAaHHBIX» HaIlpaBI€HO Ha
(dopmupoBaHue y 00yJaromuxcs CIeAYOUMX KOMIIETeHIINN:

Ko u HauMeHOBaHHe KOMIETEHIMit NuaukaTopsl 10CTHKEHUS KOMIIETEHIIMU
OIIK-7. Ciocoben pa3pabaTbiBaTh NOIIK-7.1.  3HaeT  OCHOBHBIE  SI3BIKU
QITOPUTMBI U IPOTPAMMBI, TPUTOIHBIE TS POTPaMMHPOBAHUS, OTIepaIiOHHBIC
MIPAKTUIECKOTO TPUMECHECHHUS CUCTEMBbI U O00OJIOYKH, COBPEMEHHBIE CpPEJIbI

pa3paboTKu IPOrpaMMHOTO 00eCTICUeHUS.
HNOIIK-7.2. YmeeT cOCTaBIATh AJITOPUTMBI,
MUcaTh W OTJIAXUBATh KOIBl HA SI3bIKE
IPOrpaMMHUPOBAHMS, TECTUPOBATH
paboTOCTIOCOOHOCTD IpOTpaMMBl,
HHTETPUPOBATH POTPAMMHBIC MOJTYJIH.
NOIIK-7.3. BnageeT si3p1k0M
MPOrPaMMHUPOBAHUS, METOJIAMHU OTIAJAKH U
TECTUPOBaHUS paOOTOCIIOCOOHOCTH
IPOrPaMMBbI

UIIK-4.1. 3HaeT: METOIBI OITMCAHUSA

aJITOPUTMOB, OCHOBHBIE a0CTPAKTHBIE TUIIBI
[1K-4. Crioco6eH npoBOAUTH pabOTHI IO

WHTErpaly NIpOrpaMMHBIX MOAYJIEN U
KOMIIOHEHT U MPOBEPKY pabOTOCTIOCOOHOCTH
BBIIYCKOB IIPOI'PAMMHBIX IIPOJTYKTOB

JAHHBIX U UX peau3aluu;

NIIK-4.2. YMeert: pazpabaTbiBaTh aJTrOpUTMBI
JUI KOHKPETHBIX 33/1a4, YYUThIBAsl pa3nuyus
B [IPEJICTAaBICHUH NH()OPMALIMOHHBIX
00BEKTOB COBPEMEHHBIMU Opay3epamu.

2 MecTO IMCHUILIAHBI B CTPYKTYpe 00pa3oBaTeibHO MPOrpaMMbl

JucuuniauHa OTHOCHTCA K 4YacTH, (OpMHUPYEMON Y4YacTHMKaMH 00pa30BaTeIbHBIX
oTHOIIeHUH Oyioka B1.2 ¥ MEXTUCIUIUIMHAPHO CBS3aHA C TMOJCPKUBAOIIMMH JTUCITUTUIMHAMU:
OCHOBBI TPOTPAaMMHUPOBAaHUS M TMOCHEAYIONIMMH JUCHUIUIMHAMH: 00pa0oTka WU300pakeHUid,
MaTeMaTUYeCKHEe METO/IbI aHAJIN3a JAHHBIX.

3 CTpyKTypa M cojep:KaHHe U CHUILTHHBI

OO11ast TPyA0EMKOCTh AUCIUILIHHBI COCTaBIsAeT 4 3aueTHbie enquHuibl (144 gaca).



3.1 Buabl yueOHOM padoThl M TPYA0EMKOCTH /1Jis1 04HOH (OpMBbI 00yUeHuUsI

Ne . KosauvecTBO CemecTpsl
Buj yueOHoii padoThl
n/m 4acos 3
1 | AyauTopHbIe 3aHATHS 72 72
B ToMm uucne:
1.1 | Jlekuun 18 18
1.2 | Cemunapckue/mpakTU4ecKue 3aHATHA
1.3 | JIJaboparopHbie 3aHATHS 54 54
2 | CamocTosiTeIbHAsI padoTa 72 72
3 | IIpomexxyTouHasi aTTecTamusi
3auet/nud.3auer/73aMeH 3auyer 3auer
Hroro: 144 144
3.2 TemaTnyeckuii NJIaH U3y4eHHUs TUCUUILUIMHBI 1JIsl 04HOH opmMbI
00y4eHuUs1
TpyaoeMKoCTb, yac
AyautopHas padora
Camoc
‘]:/') Pazaennl/TeMbl CeMHH/ap Jladop | Ipaxr TOSAITE
JAMCHUILTUHBI Beero | Jlex | ¢ ATOPH | MHECKA | by g
n paKkTHyYe| ble 1
01501 pa6ort
CKMC | 3aHATH | HOATOT |~
3aHATHUS s OBKa
1 ANTopUTMBI 15 2 7
2 CtpyKTypa JaHHBIX 15 2 6 7
3 Buapr anroputrmMoB 15 2 6 7
4 MopenupoBanue 15 2 6 7
) [IporpamMMmupoBaHue CTPYKTyp JaHHBIX 13 2 6 7
6 Mertoasl copTUpOBKH. METO I TONCKA 13 2 6 7
7 Pabota co cTpykTypamu 13 2 4 7
8 HrepaTtuBHBIE U pEKYPCHUBHBIE 13 2 4 7
QITOPUTMBI
9 ANTOPUTMBI IOCTPOEHUS OCTOBHOTO 13 2 4 7
(IOKPBIBAIOIIETO) JIEPEBA CETH.
10 | AAropuUTMBI HaXO0XKIEHUS KpaTUYalIInx 17 4 9
myTel Ha rpadax
Hroro 144 18 54 72

3.3Buabl yueOHoii padoThl U TPYA0EMKOCTh /1JIs1 3204HOi (opMbI 00yUeHUs




Ne . KoauvecTBo CemecTpbl
Bup y4eOHoii padoThI
n/n 4acoB 5)
1 | AyauTopHble 3aHATHS 16 16
B ToM uucne:
1.1 | Jlexkuun 4 4
1.2 | CemuHapckue/IpakKTHUECKUE 3aHATUS
1.3 | JJaboparopHble 3aHATHA 12 12
2 | CamocTosiTe/IbHAs1 padoTa 128 128
3 | IpoMe:kyTOYHAsI aTTECTALUSA
3auet/nud.3aueT/73aMeH 3avyer 3a4er
Uroro: 144 144
3.4 TemaTuueckuii MJIaH U3y4YeHHUs TUCIUIIUHBI VIS 3204HOH (popMBbI
o0yueHust
TpyroeMKoCTh, Yac
AyauTopHasi padora
Camoc
Jl\f/') Pa3nesnl/TeMbl CeMHH/ap Jabop | IIpakt TOSATE
I —— Beero | Jlex | CKue aTOpH |MHYeCKa | oo
n MpakTu4e| ble s
017071 padoTt
CKHME | 3AHSATH | HOATOT |~
3aHATHUSL S OBKa
1 AnTopUTMBI 18 2 6 10
2 CtpyKTypa JaHHBIX 18 2 6 10
3 Bunst anropurmos 10 10
4 MonenupoBaHue 10 10
5 [IporpamMmMupoBaHue CTPYKTYP JaHHBIX 10 10
6 MeTtobl copTUPOBKH. MeToibl MOMCKa 10 10
7 Pabora co ctpykrypamu 10 10
8 WrepatuBHbBIE U pEKypCUBHbBIE 10 10
QITOPUTMBI
9 AJNTOPUTMBI TOCTPOCHHUS OCTOBHOT'O 10 10
(OKpBIBAIOIIETO) JEPEBA CETH.
10 | AnTOpUTMBI HAXOXACHUS KpaTYarIImmx 38 38
nyTeil Ha rpadax
Hroro 144 4 12 128

3.5 Conepxanue TUCHUNTHHBI

Anroputmbl PaccMmarpuBaeMbl BONPOCH: - ANTOpPUTMBL. - WTepaTWBHBIE W pEKypCUBHBIE
aNropuUTMBI 4
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Crpykrypa ganasix PaccmaTtpuBaembl Bonpochkl: -CTpyKTypa JaHHBIX - MeTOAbl COPTUPOBKH.
Meroab! moncka 5

Buasl anroputmMoB PaccmaTpuBaeMbl BOMPOCHI: - AJITOPUTMBI MOCTPOEHHUS OCTOBHOI'O
(TTOKpBIBAOIIETO) JEpeBa CETU. - AJTOPUTMBI HAXOXKICHHS KpaTdaWmmx MyTed Ha rpadax. -
DBpPUCTUYECKHE aTOPUTMEI 6

MoaenupoBanrie PaccmarpuBaeMbl BOmpochl: - MeTon BeTBE M TpaHUIl. - 3aaada
KOMMBOsSDKEpa. - MoeIMpoBaHUE C UCIIOJIb30BAaHUEM T'€HEPATOPOB CIYYalHBIX yHcell. - MamuHa
Trropunra

3.6 TemaTuka 1a00paTOPHBIX 3aHATHIA

ANTrOpUTMBI

CtpyKTypa JaHHBIX

Buae! anroputmoB

MoaenvupoBanue

[IporpamMMupoBaHme CTPYKTYp JaHHBIX
Mertoasl COpTUPOBKH. METOIbI TOHUCKA
PaGora co cTpykrypamu

HtepaTuBHBIE U PEKYpCUBHBIC aJITOPUTMBI
ANTOPUTMBI IOCTPOEHUS TTOKPHIBAIOIIETO JIEPEBa CETH.
AJNTOPUTMBI HAXOXKACHUS KpaTYarIImmx
nyTei Ha rpadax

4 Y4eOHO-MeTOAUYecKOe M HH(POPMALIMOHHOE 00ecTieUyeHue

4.1 HopmatuBHbie 1oKyMeHTbI U OCToI

1. denepanpHblii 3akoH 0T 29 nexadbps 2012 roga Ne 273-D3 «O6 ob6pa3oBaHuU B
Poccuiickoit dene-parumny (¢ UI3MEHEHUSIMU U TOTIOTHEHUSIMH ),

2. denepanbHbI TOCYJApPCTBEHHBIN 00pa30BaTeNbHbIN CTAaHAAPT BBICIIETO 00Pa30BaHUS -
OaxanaBpuat no HanpasieHuto noaroroBku 09.03.01 MudpopmaTika u BeIMUCIUTENbHAS TEXHUKA,
yrBepxaeHHbIH [Iprkazom MunucrepcTBa oopazoBanus u Hayku P® ot 19 cents6ps 2017 r. N 929
"O6 ytBepxkaenun penepanpHOro... Penakmus ¢ mamenenusimu N 1456 ot 26.11.2020.

3. Ilpuka3 MunucrepcTBa oopazoBanus u Hayku P® ot 05 anpens 2017 r. Ne 301 «O6
yTrBepxkaeHun [lopsika opraHu3anuy U OCyIeCTBICHHUs 00pa30BaTeIbHOMN AeITeIbHOCTH 0 00pa-
30BaTeNbHBIM MPOrPaMMaM BBICILIEr0 00pa3oBaHMs — IporpamMmamM OakajiaBpHuara, porpammam
cHeruanuTeTa, IporpaMMaM MarucTpaTyphl;

4. ITopsioK pOBeIeHNs TOCYIapCTBEHHONW UTOrOBOM aTTeCTalluy 0 00pa30BaTeIbHBIM
porpaMMam BbICIIEro o0Opa3oBaHUs — IporpaMMaM OakajiaBpuaTa, IporpaMMaM CreuainTeTa u
nporpaMMaM MarucTpaTypbl, yTBep KIeHHbIH npukazoM MunoopHayku Poccuu ot 29 utons 2015 .
Ne 636;

5. IlonoxxeHue 0 MPaKTUUECKOM MOIrOTOBKE 00YUaIOIIMXCs, YTBEP)KICHHOE IPHUKA30M
MunucTepcTBa HayKH M Bbiciiero oopazoBanus Poccuiickoii @enepanuu 1 MuHUCTEpCTBa IIPO-
cemenus Poccuiickoit deneparmu ot 5 aBrycta 2020 r. Ne 885/390.

4.2 OcHoOBHasi INTEpaTypa

[Masnos, JI. A. CTpyKTypbl 1 QJITOPUTMBI 00PaOOTKH JaHHBIX | yuyeOHUK /uist By30B / JI. A. T1aBnos,
H. B. [lepBoBa. — 3-e u3xa., crep. — Cankr-IlerepOypr : Jlans, 2021. — 256 ¢. — ISBN 978-5-
8114-7259-8. — Tekcr : anekrponHsli // Jlanb : anekTpoHHO-0MOMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/156929 (nara obparuenus: 24.09.2023). — Pexxum moctyma: as
aBTOPU3. TI0JIb30BATEIICH.



4.3 lonoJHUTEIbHAS JUTEPaTypa

CoipomsaTHUKOB, B. I1. CtpykTypsl 1 anroputmsl 00padboTku AaHHbIX: [IpakTukyM : yueOHOe
nocodue / B. I1. CoipomsitHukoB. — Mocksa : PTY MUPDA, 2020. — 244 ¢. — Teker :
a5IeKTpOoHHbIH // JlaHb : 3nmeKkTpoHHO-0nOInoTeuHas cucrema. — URL:
https://e.lanbook.com/book/163915 (nara obpamienus: 24.09.2023). — Pesxum moctyma: mis
aBTOPU3. TIOJIb30BATEIICH.

4.4JnekTpoHHbIE 00pa30oBaTesibHbIE PecypChl

DO0P kypc B IMS Anroput™msl ¥ CTPYKTYpBI JaHHBIX
https://online.mospolytech.ru/course/view.php?id=6162

4.5 JInueH3M0HHOe ¥ CBOOOIHO pacnpocTpaHsieMoe MPOorpaMMHOe
ol0ecmeuyenmne

Visual Studio Code

bpaysepsr Chrome, Edge, Firefox

OpenVPN c npaBamu 15 3ammycka y CTyICHTOB
FileZilla

PuTTy

Git

Node.js 18

Python 3.10

Wireshark

CoNo~wNE

4.6 CoBpemMeHHbI€e podeccHOHAIbHBIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIIPABOYHbIE CHCTEMBbI

https://habr.com/ru/articles/
5 MarepuajbHO-TeXHHYECKOE o0ecneueHmne

Jlns npoBeneHus 1a00OpaTOPHBIX pabOT U CAMOCTOATEIBHONW pabOThl CTYJEHTOB MOIXOIST
ayJUTOPUHU, OCHAIEHHbIE KOMIIBIOTEpAMHU C IMPOrpaMMHBIM 00€CleYeHHEM B COOTBETCTBHUU CO
CIIUCKOM B IyHKTE 4.5 U MOAKIIOYEHHbIE K HHTEPHETY.

Uucnao pabouynx MecT B ayJUTOPUU JIOJDKHO OBITh JOCTAaTOYHBIM Ui OOECTeYeHHS
WHAMBHUIYyaJIbHON pabOThI CTYAEHTOB.

Pabouee mecTo npenoaaBatens J0HKHO OBITh OCHAIIEHO KOMITBIOTEPOM € MOIKIIOUEHHBIM K
HEMY MMPOEKTOPOM WJIM MHBIM aHAJOTHYHBIM MO (YHKIMOHATFHOMY Ha3HAYEHHUIO 000PYI0BaHUEM.

6 MeToauueckue peKOMeHIAIUN

6.1 MeToanueckue peKoMeHIAIUH IS TPenogaBaTeis M0 OpraHu3anuu
00y4eHus

1. [Ipu mOATOTOBKE K 3aHATHIM CIEIyeT MpeaBAPUTEIHLHO MPOpadoTaTh MaTepua 3aHsATus,
MIPETYCMOTPEB €T0 M0/Iady TOYHO B OTBEJACHHOE ISl TOTO BpeMs 3aHsTHs. ClenyeT MoAroTOBUTh
HEOOXOMMbIE MaTepuaabl — TEOPETUYECKUE CBEACHMs, 3a1a4du u ap. [Ipu mpoBenaeHUn 3aHATUSA
clielyeT KOHTPOJIMPOBATh MOJadyy MaTepuajia U pelieHHe 3aJaHuil ¢ y4eToM yuyeOHOro BPEMEHH,
OTBEACHHOTO JJIsl 3aHSTHSL.

2. Ilpu mnpoBepke pabOT W OTYETOB CIEAYET YYUTHIBATh HE TOJBKO MPABUIBLHOCTH
BBHITIOJTHCHHSI 3aJaHUi, HO M ONTUMAJIbHOCTh BBIOPAHHBIX METOJOB pPEIICHHS, MPABUIHLHOCTH
BBITMIOJTHEHUSI BCEX €T0 I11aroB.


https://online.mospolytech.ru/course/view.php?id=6162

6.2 MeToanuyeckue peKoMeHIAIUH 1JI 00y4aI0IIUXCs 0 0CBOEHUID
AUCIHMILIHHBI

W3ydenue TUCHMIUIMHBI OCYIIECTBISIETCS B CTPOIOM COOTBETCTBHH C 1I€JIEBOM YCTaHOBKOM B
TECHOM B3aUMOCBS3H yueOHbIM M1aHOM. OCHOBOM T€OPETUUECKON MOATOTOBKH CTYIEHTOB SIBJISIOTCS
JEKIMU U CaMOCTOsITebHAs paboTa.

B mnponecce camocTosiTenbHOM pabOThl CTYIAEHTHl 3aKpEIUISIOT U YIIIyOJsIOT 3HaAHMS,
IIOJIyYE€HHBIE BO BPEMS ayJUTOPHBIX 3aHATHUI, TOTOBATCSA K IIPOMEKYTOUHOM aTTECTALlUU, a TAKKE
CaMOCTOSITEJIbHO U3y4aloT OTJEJIbHbIE TEMbl YUEOHON IPOrPaMMBI.

Ha 3aHATHAX CTYJEHTOB, B TOM YHMCIIE IPEIIOJAraloIIUX IMPAKTUYECKYIO IESATEIBHOCTD,
OCYILECTBJIACTCS 3aKPENJICHUE MIOJYyYEHHBIX, B TOM YHCJIE U B IIPOLIECCE CAMOCTOSTEIbHON PabOTHI,
3HaHuil. Oco0oe BHMMaHHE OOpallaeTcsi Ha pa3BUTHE YMEHUH M HABBIKOB YCTAHOBJICHUS CBS3U
HOJIOKEHUI TEOPUU C IPO(ECCUOHAIBHON AEATEIBHOCTBIO OYAYIIEro CIIELUAINCTA.

CamocrosTenbHas paboTa OCYIIECTBISAETCS MHIAMBHIYadbHO. KOHTpOIB caMOCTOSTENbHOM
paboThl OpraHu3yercs B IByX (opmax:

. CaMOKOHTPOJIb M CAMOOILICHKA CTYACHTA;

. KOHTPOJIb CO CTOPOHBI IIpenojaBaTeiell (TEKYLUil U TPOMEKYTOUHBII).

Texymuii KOHTPOJIb OCYLIECTBIIAETCS HA Ay JUTOPHBIX 3aHATHSIX.

Kpurepusmu orieHKH pe3yabTaTOB CaMOCTOSTEILHON padOThl CTYA€HTA SBJISIOTCS:

. YPOBEHBb OCBOEHUS CTYJIEHTOM y4eOHOr0 MaTepHana;

° YMCHHUA CTYACHTA HCIIOJB30BATH TCOPCTUUCCKHUEC 3HAHHA IIPU  BBIIIOJHCHUU
MPAKTHYECKUX 3a7a4;

. c(hOopMUPOBAHHOCTH KOMIIETEHITUH;

. odopMIIeHHE MaTeprasa B COOTBETCTBUU C TPEOOBAHUSIMH.

[IpuBeTcTByeTCcs 00CYKIAEHHE CaMUX 3aJaHUil ¢ IPYTUMH CTyJIEHTaMHU: MOXHO KakK JaBaTb,
TaK M IMOJIy4aThb COBETHl IO OOMLIEi CTpaTeruu BBHINOJHEHHS U W3yYeHHUs MaTepHuaia, AaBaTh U
[0JIy4aTh MOMOIIbL B oTiaake. OQHAKO MHUCaTh KOJ CTYAEHT JIOJDKEH CaMOCTOSATENbHO. JlenuThes
KOJIOM WJIH IIACATh €r0 COBMECTHO 3aIPEILIEHO.

7 DoH/J OLIEHOYHBIX CPEACTB

7.1 MeToabI KOHTPOJISI M OLCHUBAHMS Pe3yJIbTAaTOB 00y4eHHUs!

[IpuBeneHHbIe HUKE TMPABUIIA BBHICTABICHUS OIICHOK M OMO3JAaHUN MOTYT OBITh H3MEHEHBI,
€ClIi TpernojaBaTeslb COYTEeT 3TO HEOOXOAUMBIM. BakHO, 4YTOOBI CTYAEHTBI PEryJIsSpPHO
POCMAaTPHUBAJIH IJIaH Kypca, BeutokeHHBIH B CL1O, Ha peiMeT ero OOHOBJICHUS HITH H3MEHEHUSI.

JlocTrKeHre KOMIIETECHIIMH OLIEHMBAETCSl C MOMOIIBIO JIAOOPATOPHBIX PabOT U pyOEKHBIX
KOHTPOJIEH.

B cooTBeTCTBHM C IJIAaHOM Ha TUCIMITIIMHBI CTYZEHTaM BbIIAIOTCS 3aJJaHUs Ha JaOOpaTOpHbIE
pabotsl. [Tomumo TpeboBaHMii U onucaHus QyHKIMOHANA B paboTe yKa3zaH KpallHUI CPOK cIadu.
Jnsa cnaun naGopaTopHOM pabOThI CTyEHTY HEOOXOIUMO NPUCIATh CChUIKY Ha PENO3UTOpHUN B
GitHub Classroom wu Ha XOCTHHT, TJe pa3MemeH pe3yiabTaT paboThl C pealn30BaHHBIM
(YHKLIMOHAJIOM, ONMCaHHBIM B 3a7aHuu. Pabota cunraeTcs cnaHHo# ecinu B Hell peanuzoBano 80%
u 6osiee TpeboBaHMil 1 PyHKIIMOHAIIA, OIMCAHHOTO B 3a/IaHUU.

Kaxnplif cTyeHT nmeer npaBo Ha 6 IHEH omo3aaHus, KOTOpble MOTYT OBITh OTpau€Hbl Ha
ro0ble 3aaHus B TeueHue cemectpa. Ono3nanus npeHa3HaueHbl JJIsl pelIeHus] 0COOBIX CUTYaIUH,
TaKUX Kak 00JIe3Hb UM Ype3BblUaiiHble CeMENHHbIE 00CTOSATEILCTBA.

Korna ucnons30BaHbl BCe THU OMO3/1aHUS 32 KX/l JEHb IPOCPOUKH HAUUCISIETCs Tpad
B pazmepe 25% oT MaKCUMaIbHOTO Pe3yIbTaTa 3a 3aJjaHue. 3aJaHus, IPUCITaHHbBIC TIO3KE, YeM 4 THS,
He OyayT OLEHHMBAaThCsi. B CBA3M C 3aBHCUMOCTBIO MEXIY pabOTaMH CTYICHTAaM MOXET
noTpeOOBATHCS BCE PABHO BBIIOJHUTH NPEbIAYIIHE PAOOTHI, 1aXKe €CJIM OHU HE OLIEHUBAIOTCSL.



[Mocne cmaum maGopaTopHON pabOTBI CTYACHT MOJKEH €€ 3alluTUTh. BO BpeMs 3alluThI
nabopaTopHOil pabOTHI IPEenoJaBaTeNlb MPOBEPSIET PEMO3UTOPHIL, XOCTHHT U BHIIIOJIHEHUE KPUTEPHUEB
U TpeOOBaHUU 3aJaHMs, a CTYJCHT OTBEYACT HA BOIPOCHI IMpEmoJaBaTelis MO €ro KOIy, a TaKke
TEOPETUYECKUX BOIPOCOB, MPUBEICHHBIX IOCIE TEKCTa 3afaHus JabopaTopHOWl paboTel. Ecnm
CTYAEHT OTKA3bIBAECTCS OTBEUATH HA BOIPOCHI, WM JAET MTOJIHOCTHIO HEBEPHBIE OTBETHI, UJIA OTBETHI
HE 10 TeMe, TO paboTa MOXKET CUUTATHCS CTAHHOM, HO MIPH 3TOM OHA HE OL[CHUBAETCS.

Pabora momxkHa OBITH BBIOJIHEHA CTYJIEHTOM CAMOCTOSTEIBHO: B PEMO3UTOPUH B CHUCTEME
KOHTPOJISL BEPCUH CTYyACHTA COAEPHKATCA KOMMUTHI TOJIBKO 33 €r0 aBTOPCTBOM, 110 3TUM KOMMHTAM
MOJKHO MPOCIIEANTh KaK Belach paboTa, CTyJCHT MOKET OOBSICHUTH CBOM KO/ U XOJ BBITOJHEHUS
paboThl, €cliK ATH MpaBUIa HEe COOITIOAAIOTCS, TO paboTa HE CUMTAETCA CAAHHOW U HE OLICHUBAETCS.

Py0OexxHbie KOHTPOJIM MUIIYTCS B ayJUTOPUH WHAMBHIYyAJIbHO TIO BapUaHTy 3ajaHWs,
BBIJIJAHHOMY IIpEIoAaBaTeIeM B Ha3HaueHHbIE IHU. [Ipn OTCYTCTBUM CTy/IEHTa B J€Hb HAIlMCAHUS
KOHTPOJILHOM pabOThl €My JAeTCs elle OJIMH IIaHC €€ HAaIUCcaTh Ha TOCJICTHEM 3aHSITHU B CEMECTPE,
HO 00s13aTEJILHO OYHO.

CTymeHThI JOJKHBI 3apaHee coO0MmaTh O TOM, YTO Y HUX MOTYT BO3HUKHYTh TPYJHOCTH CO
CBOEBPEMEHHOM clayed 3ajaHus uiau npoekrta. [Ipm Hammuum peanbHBIX NPUYUH 3aJEPKKU
CTYJEHTaM CJIEyeT KaK MOYKHO CKOpEE CBS3aTbCA C IpernoiaBaTesieM U OOCYIUTh BO3MOXHbBIE
YCIJIOBHSL.

7.2 Ikaja M KPpUTEPUH OLEHUBAHUS Pe3yJIbTATOB 00y4YeHUsI

JlaGopaTopHass padoTa OICHMBAETCS B IPOLEHTAX CTEIEHU BBIMOJIHEHUS CIEIYIOLINX
KPUTEPHEB U JIJIsl BBICTABJICHUS OLIEHKU CYMMHUPYIOTCS TIPOIICHTHI 38 KXK/IBIH U3 YETHIPEX KPUTEPUEB:

1. TlonmHota BbImoNHEHUs mnpaktuueckoro 3axanus (30%): cooTrBeTcTBYeT Jin
(YHKIIMOHATBPHOCTh 3aJIaHHBIM TPEOOBAHUSAM W IENSM, HACKOJIBKO TOYHO M 0€3 OMIMOOK KOI
BBITIOJIHSICT TIOCTaBJICHHBIC 3aJaud, HACKOJBbKO 3(QeKTHBHO 3amaHue OTBeyaeT TpPeOOBaHHUAM
IEJICBOM ayTUTOPUU U 00ECIICYNBACT MPHUSTHOE BOCTIPUSITHE.

2. KawyectBo u crtpykrypa koxa (10%): kadecTBO, YMTaeMOCTh W OpraHU3alus KOJa,
PaIMOHATBLHOCTD BBITIOJHEHUS 3aJaHMsl, ITOCIIEI0BATEIbHOCTh HMMEHOBAHHUS U COOJTIOJICHHE JTYUIINX
NPaKTHUK.

3. TeopuectBo u wuHHOBarmu (10%): TBOpuYecKHii MOAXOA CTYACHTOB K BBITOJHEHHIO
3aJaHuii, HACKOJIbKO CTYJCHTHI BBIIUIM 32 PAMKH OCHOBHBIX TpeOOBaHMH M pealn30BaIU
JIOTIOJTHUTEIIHHBIC BO3MOXKHOCTH HITH HCITOJTb30BANIN YHUKAIBHBIC PEIICHHUS.

4. OTBeTHI Ha BOIIPOCHI 10 KOy cTyAeHTa u Teopun (50%):

JlaeT KpaTKuii OTBET, COACP KA OMTMOKH WU HETOYHOCTH. Ha HaBosIIIIMe BOMIPOCHI
otBevaet HenpaBuiibHO (10% 13 50%)

JlaeT pa3BepHYTHIH OTBET, COJIEPIKAIIUI OMIMOKU MM HETOYHOCTH. Ha HaBosIIIEe BOTPOCHI
otBeyaetr HeBepHO (20% n3 50%)

JlaeT pa3BepHYTHIH OTBET, COJIEPIKAIIUI OMIMOKU MM HETOYHOCTH. Ha HaBosIIIE BOTPOCHI
otBevaeT npaBuwibHO (30% u3 50%)

JlaeT mpaBUIIbHBIE U pa3BepHYTHIe 0TBETHI Ha Bopockl (50% u3 50%).

R maGoparopHbie paccUMTHIBaeTCS KaK CpeHee Pe3yIbTaToB 3a BCE JJa0OpaToOpHbIe padOoTHI.
3a noHOe W 0e30IMMO0YHOE BBIMOJIHEHHE BCEX JIAOOPATOPHBIX PA0OT B CPOK M UX 3AIIUTY MOXKHO
noayuuth MmakcumyM 100 6astos (R mabopatopHsie).

Py6e:kHbIii KOHTPOJIb OLEHUBAETCS 110 CIEAYIONIMM KPUTEPHSIM:

[TomHOTa BBHIMONHEHUS MPAKTUYECKOTO 3aJaHMs. COOTBETCTBYET I (HYHKIIMOHAIBEHOCTH
3aJJaHHBIM TPEOOBAHUSIM H IIEJISIM, HACKOJILKO TOYHO U 0€3 OMIMOOK KOJI BBITIOIHSET MOCTABICHHBIC
3a1a4u.

KauecTBo U CTpyKTypa KoJla: Ka4eCTBO, YATAEMOCTh U OpraHHU3alus KOJa, palMOHAIbHOCTh
BBITTOJIHEHHS 33 JIaHHsI, TIOCIIEI0BATEIIFHOCTD UMEHOBAHHSI U COOJTIO/ICHHE JIYYIITNX TPAKTHK.
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TBOpPYECTBO M HMHHOBALMM: TBOPYECKUM MOJAXOJ CTYAEHTOB K BBIIIOJIHEHUIO 3aJaHUM,
HACKOJIbKO CTYJIEHTHI BBHIIIUIA 32 paMKH OCHOBHBIX TPeOOBaHUNA M PEaM30BAIN JOTIOJHUTEIHHBIC
BO3MO>KHOCTH WJIM UCIIOJIb30BaIN YHUKAIBHBIE PEILICHUS.

[Tonp30BaTENBCKHI OMBIT: OT3BIBYMBOCTD, TIOCTYITHOCTh, HACKOJIBKO 2 ()EKTUBHO 3a/1aHNe

OTBCHACT TpC6OBaHI/I${M LeJeBoi ayaAuTOpUN U obecrieynBaeT IMPUATHOC BOCIIpUATHUC.

CaMOCTOSITENbHOCTh PEUICHUS: B PEMO3UTOPHM CTYAECHTAa €CTh KOMMHTBI TOJBKO 3a €ro
aBTOPCTBOM, IT0 KOMMHUTaM B PETIO3UTOPHH MOKHO MIPOCIICANTH KaK BeJdach paboTa, CTyIeHT MOXKET
OOBSICHUTB CBOM KOJI M XOJ1 BBIIIOJTHEHUS Pa0OTHI, €CIIM 3TH IpaBUia He coOII01al0TCs, TO paboTa He
CUHTACTCS COAHHOM.

Bonee noapoOHoe onucanue KPUTEPUEB JACTCs B TEKCTE 33aHUS PyOEKHOI0 KOHTPOJIS.

3a MOJIHOCTHIO BBITIOJIHEHHBIC PYOEKHBIC KOHTPOJIM Takke MOKHO nosxyunTh 100 6amios (R
KOHTPOJIb).

Taxxe umeercsa koddduument caaHHblx pabor K cnanHble, KOTOphld paBeH 1 eciu Bce
pabotsl cnanbl u 0 eciiu X0Ts1 Obl 0J1HA paboTa He claHa.

Hroroseiit 6aimt paccuntbiBaetcs o ¢popmyiie: R cem = (0,5 x R maboparopusie + 0,5 x R

KOoHTpoJib) * K cnaHHbIE.
HToroBeiii Gayut mepecyrThIBACTCS MO IIKAJIE HIKE U HA OCHOBAHUU MOJTYYCHHON OIICHKH
(uKcUpyeTCst pe3yNbTaT IPOMEXKYTOYHON aTTECTALMH.

CootserctBue 6amioB B 100 GaibHOI peHTHHIOBOM cucTeMe OlieHKe 1o 4-0anbHoil mKase:
0-54 - HeyIOBIIETBOPUTEIIHHO

55-69 - y10BIE€TBOPUTENBHO

70-84 - xopormio

85-100 — ornnyHO

7.3 OueHoYHbBIE CPeACTBA

7.3.1 Texymuii KOHTPOITb

[IpumMepsl BOPOCOB AJIs1 YCTHOTO OIpoca

K reme 1. Ctpyktypsl gannbix. 1. Knaccudukanus ctpyktyp qaHHbIX. 2. Onepanuu Haj
CTPYKTypaMu JaHHbBIX. 3. TUIIBI JaHHBIX TUHEHHON CTPYKTYpHI. 4. JINHEHbIE CTPYKTYphI TAaHHBIX C
OPSMBIM U TIOCJIEIOBATENIbHBIM AOCTYHOM. 5. CTeKH, Ouepe/u, OUepei ¢ IPUOPUTETOM, JAEKH,
CBsI3aHHBIE CIUCKU. 6. OTHOCBSI3HBIN TUHEHHBIN CIIHCOK, TUKITUNICCKUE CITUCKH, JIBYCBSI3HBIMA
JUHENHBIN CIUCOK. /. MyJIbTUCIUCKHU.

K teme 2. Anroput™bl 00pab0TKH JaHHBIX. 1. ANTTOPUTMBI 00paOOTKH TaHHBIX JTMHEHHON
CTPYKTYpBI — cOpTHpOBKa. 2. CopTrpoBKa BeIOOpoM. 3. CopTUpOBKA 0OMEHOM (TTy3BIpEK). 4.
CoptupoBka BcTaBkaMu. 5. COpTUPOBKA CIIUSHUEM. 6. AHAJINU3 CII0KHOCTH aITOPUTMOB. 7.
Coptuposka Illenna. 8. beictpast coptupoBka. 9. [TupamugansHas coptupoBka. 10.Aranu3
CJIO)HOCTH alrOPUTMOB. 1 1.AnroputmMel 00pabOTKH JaHHBIX JTUHEHHON CTPYKTYPbI — IIOUCK.
12.Metoas! noucka. 13.Ilocnenosarensusiii nouck. 14.bunapusiii nouck. 15.MHTEpnonupyromumii
nouck. 16.duboHay4yneB MOUCK.

7.3.2 IlpomMexxyTo4Hasi aTTeCTaIus

Bomnpocs! k 3auety

1. TIlponiecc co3nanusi KOMIBIOTEPHOM MPOTrPAMMBI.

2. IIceBIOSA3BIK U MOIIAroBasi «KPUCTAIUIN3ALUS AITOPUTMOB.

3. DBpHUCTUYECKHE AJITOPUTMBI.

4. IToHATHSA TUTIA TAHHBIX, CTPYKTYPbI TAaHHBIX, a0CTPAKTHOTO THIA JAHHBIX.
5. Ilonstue ykazarens.

6. [TonsTHe Kypcopa.
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7. MaccuBbl.

8. 3amucw.

9. Daitibl.

10.IToHsiTHE AOCTPAKTHOTO THUIA TAHHBIX CITHCOK.

11.CBsi3HBIE CITUCKH.

12./IBa>k1bl CBSI3HBIE CIIUCKH.

13.I1onsiTHE CTEKA.

14.IlonsTue ouepenu.

15.Pexypcun u peKypCUBHBIE TPOLIEAYPBI.

16./lepeBo kak uepapxuueckasi CTpyKTypa y3JIoB.

17.HeynopsiioueHHbIE U YyHIOPSA0YECHHbIE 1€PEBBS.

18.Crioco6s1 00X0/1a Y3JI0B JIepeBa.

19.1TomeueHHBIE AEPEBbS U IEPEBbS BHIPAKCHUH.

20.Bpluucnenune «HacaIeaCTBEHHbBIX)» JaHHBIX.

21.Konel Xadppmana.

22.Coznanue nepea Xaddmana.

23.Anroputm XaddmaHa u ero peanu3arus.

24 JIuHEWHO yIOpsI0YEHHOE MHOKECTBO.

25.0OCHOBHBIC OTIEPAIINH, BHITIOTHIEMBIE HA/I MHOYKECTBAMH.

26.0mnepatopsl aOCTPAKTHBIX TUIIOB JaHHBIX, OCHOBAHHBIX HA MHOYKECTBAX.

27.0100paKeHHUsT MHOYKECTB.

28.CiioBapp Kak aOCTpaKTHBINM THUITA MHOXKECTBA.

29.XemnpoBaHue KaK METOJI pealn3aliu CI0Bapei.

30.0TKpbITOE XEMHUPOBAHHUE.

31.3akpbITOE XEIIMPOBAHUE.

32.0uenka > PeKTUBHOCTH XeI-(PYyHKITHHA.

33.PectpykTypu3aniys Xen-Ta0auil.

34.04epenb ¢ NPUOPUTETAMHU KaK MOJIESIb MHOKECTBA.

35.Peanuzanus ouepeay ¢ MPUOPUTETAMHU TOCPEACTBOM YaCTUYHO YIOPSI0YEHHBIX
JIEPEBHEB.

36.Ci10KHBIE MHOYKECTBA.

37.0THOLIEHUS] «KMHOTHE-KO-MHOTHM).

38.CTpyKTypbl MyJBTUCIIUCKOB.

39.[lepeBbsi TBOUYHOTO MOUCKA.

40.IToHsATHS OPUEHTHPOBAHHOTO U HEOPUEHTHPOBAHHOTO TPadoB.

41.Martpuna CMEXHOCTH.

42.A6CTpaKTHBIE TUIIBI JAHHBIX 111 OPUEHTUPOBAHHBIX I'PadoB.

43.3aga4ya HaAX0XKICHHS KpaT4alIlero MmyTy ¢ OJJHUM UCTOYHUKOM.

44 .«OKagnwiity anroput™m JIedKCTphl.

45.HaxoxaeHne KpaTyailinX MyTed MeX 1y napaMu BEPILIUH.

46.Anroput™M DJoiia U ero peanu3anus.

47 . HaxoxIeHne IeHTpa OPUESHTHPOBAHHOTO rpada.

48.ITonuck OpHEHTUPOBAHHOTO rpada B TITyOHHY.

49.0pueHTUPOBAHHBIN AITUKINYCCKUN Tpad.

50.Tononoruyeckasi COpPTUPOBKA.

51.0cToBHBIE 1€pEBbsI MUHUMAIBHON CTOUMOCTH.
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52.Anroputm Ilpuma.

53.Anroputm Kpyckana.

54.06x0/1 HEOPHEHTUPOBAHHOTO Ipa)a METOAOM IOKCKA B TITyOUHY.
55.06x01 HEOPUEHTUPOBAHHOTO Tpada METOIOM TIOUCKA B IITUPHUHY.
56.IlocnenoBaTebHEBIN IIOUCK B MACCHUBAX.
57.IlocnenoBaTenbHbI IOUCK B CBA3HBIX CIIUCKAX.
58.buHapHbIi IOUCK B MAaCCUBAX.

59.buHapHbII OUCK B CBA3HBIX CIIMCKAX.

60.3aaua COpTUPOBKH.

61.CopTrpoBKa METOJOM «ITY3bIPHKaY.

62.CopTupOBKa BCTAaBKAMH.

63.CopTupoBKa MOCPEICTBOM BBIOOpA.

64.BpeMenHas C10XHOCTh METOJIOB COPTUPOBKH.
65.Ilporneaypa OBICTPOI COPTHPOBKH.

66.BpeMenHast CI10KHOCTb OBICTPON COPTHUPOBKH.
67.AOCTpaKTHBIN aITOPUTM MUPAMUIATHHON COPTHPOBKH.
68.J[ByxaTarnHas «KapMaHHas» COPTHPOBKA.

69.00mmas nopa3psigHasi COPTUPOBKA.

70.Coptuposka lllenna.

71.0npenenenne 3QpGEeKTUBHOCTH aITOPUTMA.

72.1lonxoapl K PEICHUIO PEKYPPEHTHBIX COOTHOIIECHUMN.
73.00m1ee pelneHrne peKyppeHTHBIX COOTHOIIICHUM.
74.OnHOPOHBIE U YAaCTHBIE PEILIEHUS PEKYPPEHTHBIX YPAaBHEHUH.
75.MeToJ 1eKOMITO3UIINH ITPH Pa3pabOTKe alrOPUTMOB.
76.Tabnuipl pereHuil B TMHaMU4YECKOM ITPOrpaMMUPOBAHUH.
77.3agada TpUAHTYJISIIMA MHOTOYTOJIbHUKA.

78.«OKagHbIe» anropuTMBbl KaKk SBPUCTUKH.

79.3a1aya KOMMUBOSIKEPA U TAMUIBTOHOB IIUKII.

80.MeTo[ rorcka ¢ BO3BpaTOM.

81.Meton anbha-6eTa oTceueHus.

82.0rpaHuyueHus IBPUCTUYECKUX aJITOPUTMOB.
83.9BpUcCTUYECKUIT TOUCK.

84.ITorck Ha UTPOBBIX JIEPEBbSIX (rpadax).



