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1. IEPEYEHD IINTAHUPYEMBIX PE3YJIIBTATOB OB YYEHUS
JucuunnvHa yyacTByeT B GOpMHUPOBAHUH CIECAYIOIMAX KOMIIETECHI[UI 00pa3oBaTeIbHBIX

IIpOrpaMm:
Komnerenuun,
' IHeaxomnerenumm, NuaukaTopb! J0CTHKEHHUS MO/-
¢popmupyemsie B -
(dopmupyemMbie B ITHCHNIVINHE | KOMIIETEHUMIA
MUCUHIIHHE

OIIK-1. Cnocoben
HCIIOJIB30BaTh II0JIO-
JKEHUs, 3aKOHBI U
METO/[b €CTECTBEH-
HBIX HayK U MaTeMa-
THUKHU {151 pELICHUS
3aa4 WHXXEHEPHOH
JEATEIbHOCTH

OIIK-1. ITpOBM. Criocoben
pean30BBIBaTh Ha SI3BIKE IIPO-
rpammupoBanus Python maTema-
THYECKHE ATOPUTMBI PEIICHHS
3alay aHAJTUTUYECKOH reoMeT-
puH, TuHEHHON anre6psl, nud-
(bepeHIHaIbHOTO HCUUCTCHUS
GbYHKIMH OTHOM IIEpeMEHHOHR 1
HCIIOJIB30BATh UX JJISI UCCTIEO0-
BaHUSI MATEMATUIECKUX MOJIeIei
peanbHBIX 0OBEKTOB H MPOIIECCOB

3naem 6a30BBIE OHATHUS U aJIT0-
PHTMBI JIMHEHHOU anreOpEl, aHa-
JUTHYECKOH reomeTpun, nudde-
PEHLIMAIBHOI'O MCYUCIIEHUS
(GyHKIIAW OOHOM IIEpeMEHHOMH, a
TaKXe OCHOBHBIE CPEJICTBA UX
peanu3alnuy Ha COBPEMEHHOM
SI3BIKE NPOrpaMMUPOBAHUS.
Ymeem peanuzoBriBaTh Ha CO-
BPEMEHHOM SI3BIKE IIPOrpaMMHUPO-
BaHUS aJITOPUTMBI PEIICHHS 3a/1a4
JUHEWHOU anreOprl, aHaATUTHYE-
CKo# reomeTpun, nuddepeHu-
ANBHOTO HMCUUCEHUS (QYHKIIHH
OJHOM ITEpEMEHHOM.

Hmeem onbim viccrieJoOBaHUS Ma-
TEMaTHYECKUX MOJENIeH pealnb-
HEIX 00BEKTOB U IIPOIECCOB ITy-
TEM peaju3aluy MaTeMaTHYeCKUX
AJITOPHTMOB Ha COBPEMEHHOM
SI3pIKE IIPOIPaMMHUPOBAHUS

2. MECTO JUCIIAILIMHBI B CTPYKTYPE OBPA3OBATEJIBLHON

INPOI'PAMMBI

J¥CLIHUIIIMHEA BXOMUT B 00543aTeNIbHYIO 4acTh bioka 1 «lucuurmiae (Moxyiu)» obpaso-
BaTEJILHOM IIPOTpaMMBI.

JULA u3ydeHus NUCUMIUIMHBI HEOOXOMUMBI 3HaHHS 00s3aTeIbHOr0 MAHHMYMa COZepIKa-
HUs B 00BEME IIPOTrpaMMEI CpeHEro 00pa3oBaHus IO MpeaMETy «Anredpa U Hadalla MaTeMaTu-
YECKOT'0 aHaM3a» M TeKyIero Marepralia KypcoB «Maremartudeckuit anamus» u «JInueitHas
anrebpa ¥ aHATUTHYECKAs T€OMETPHUSY.



3. OBBEM JUCHUILIMHGI U BUJbI YYEBHON PABOTBI
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4. COOJEPXKAHUE JJUCHUILIUHBbI
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3HaKOMCTBO C A3BIKOM
IPOrpaMMHUPOBaHUS
L . - 8 - 10 3amuTa 1abopaTOpHBIX paboT
Python u HexoTroprmMu
€ro MaTeMaTH4eCKAMU
CpeICTBaMH
2. 3ama4u BEKTOPHOH 3ammura 1a6opaTopHBIX paboT
anreOphl U aHAJIUTHYE- | - Z - 26
CKOH FeOMETPHH Kontponraas pabota Ne 1
3. 3agauu guddepeH-
bbep 3amura 1abopaTopHbIX paboT
[IHATHFHOTO UCUUCIIe-
Husg QyHKIIMM qedcT- | - 18 - 22
BHUTENBHOM IepeMeH- KonTponsaas pabota Ne 2
HOH
—_ 3amuTa 1ab0paTopHEIX paboT
4. 3anauyn TUHEHHOH el PATCR P
5 - 10 - 14
anreopsl
p KonTponsHas pabora Ne 3
5. Kommnexcusie unc-
- 6 - 8 3ammTa 1abopaTopHBIX paboT
na

4.1. JlekunoHHbIE 3AHATHSA

He npenycMoTpeHbl




4.2. IIpakTHueckue 3aHATHS
He npemycMoTpenbt

4.3. JlaGopaTopHble paboThI
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| 2 VcranoBka ¥ Havayo paboTsl. UwcnoBele THIEL ApudMETHYECKHE OIle-
paiu. Onepanyy CpaBHEHHUS.
2 Onepartopsl. YciioBHBIE KOHCTPYKIMH U IMIIIEL. Co3nanue GyHKITHH
3-4 4 CpencrBa BU3yaIu3alluy, IOCTpoeHNe rpaguKoB GyHKITUH.
5 2 Brrunciienne omnpenenurenell BTOPOTO W TPETBETO INOpsaka. PermeHue
cHucTeM JIMHEHHBIX ypaBHeHuH 1o npasuity Kpamepa.
6-7 4 | Pemenne 3agad BEKTOPHOH ayredprl
8 2 | KouTrponbHas paboTa Ne 1
9 2 IIpsimasi Ha TUIOCKOCTH
10 2 [TnockocTh B IPOCTPaHCTBE
I3 2 [Ipsimast ¥ IIOCKOCTH B MPOCTPAHCTBE
12-13 | 4 Kpussie BTOporo nopsaka
14 2 IloBepxHOCTH BTOpPOro Mopsiaka
15 2 | Kontponbuas pabota Ne 2
16 2 Brimonnenne 6a30BBIX OIEpallMii TEOPHH IIPEAEIIOB C HCIIOIB30BaHUEM
s13BIKa mporpamMmupoBanus Python
L7 2 [Mpenen GyHKUMK U HEMPEPBIBHOCTD
18-19 | 4 | Pemenne 3ama4 Ha HCIOJNb30BAHUE IIPOU3BOJHOA B T€OMETPUYECKHX H
(GU3NIECKUX MOAETIIX -
20-21 | 4 Paznoxxenne pyHKIUI B OKPECTHOCTSX 3aJaHHBIX TOYEK
22-23 | 4 HccenoBaHue MOBEICHUS U CBOMCTB QyHKITMI
24 2 KonTtpomsnas pabora Ne 3
25-26 | 4 MeTo 16! peIeHHs CHCTEM JTMHEHHBIX alre0OpandecKux ypaBHEHUH.
27-28 | 4 [IpuBenenue KBaapaTUIHONH (GOpPMBI K KAaHOHMYECKOMY BHAY OpPTOrO-
HaJIbHBIMU IIpe0Opa3soBaHUsIMU
29 Kontponsras padora Ne 4
30-31 Pemenvne 3a1ad Ha KOMIUIEKCHBIC YHCIIA
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2 Ilonck kopHEH MHOrOYJIEHOB.

4.4. CamocrosiTeIbHasi padoTa CTYIEHTOB
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1 10 BrmmonHenue 3afaHui 4711 CaMOCTOSTENBHON paboThI B paMKax 1abopaTOpHBIX
paboT, IOArOTOBKA K 3aIIUTE JAOOPAaTOPHBIX paboT
2 24 Brmonuenune 3aganuit A caMOCTOATENBHOM paboTHl B paMKaXx J1abopaTOpHEIX
paboT, NOATOTOBKA K 3aluTe JIaAOOpaTOPHEIX paboT
) [Toaroroska k naboparoproii pabore Ne 1
3 20 BemonHenne 3aganuii 11 caMOCTOSATENbHOM paboThl B paMKax JIabopaToOpHBIX
paboT, HoAroTOBKa K 3amuTe TabopaTOpHBIX paboT
2 [ToaroroBka x taboparopHoit pabore Ne 2
4 L2 BrmonHenue 3agaHuit I caMOCTOSTENbHOH paboTH B paMKax JIabopaTOpHBIX
paboT, MOAr0TOBKA K 3aluTe 1aO0paTOPHBIX paboT
2 IToaroroska k nmaboparopHoii pabore Ne 3
3 8 Beirmonnenue 3aganui i caMOCTOATENbHOH paboTHl B paMKax 1abopaTOpPHBIX
paboT, moAroToBKa K 3amuTe 1ab0opaTOpHbIX paboT

4.5. IlpuMepHasi TeMaTHKA KYPCOBBIX pa0oT (IPOEKTOB)

He npenycmoTpeHs!

S NEPEYEHb YYEBHO-METOIUYECKOI'O OBECIIEYEHHWA J1JIAA CAMO-

CTOSITEJIBHOM PABOT6BI

Vae6HO-MeToMHIecKoe 06ecedeHte IS CAMOCTOATENbHOM PaGOTh CTYIEHTOB B COCTaBE
YMK pgucummmuaer  (OPUOKC, http://orioks.mietru/ u Tepmunan kinacca BIl, amuck

methodic/BM1):

O0mee

v MeTtonuueckue YKa3aHuA CTYOCHTaM I10 U3YUCHHIO JTHCIHILTHHEL

Mopyas 1-5
v MeTtonuueckue MaTepraltbl IS BBIIOJHEHUS 1a60paTOpHBIX paboT

6. IIEPEYEHH YYEBHON JIUTEPATYPBI
JInTepaTypa

1. CO6opHHEK 3a1a4 0 BEICIIEH MaTeMaTHKe: ydebHoe nocobue: [B 2-x u.]. Y. 1 / non penaknu-
et A.C. Tlocnemosa. - Mockpa: IOpaiit, 2016. - 605 c. - (OcnoBsl Hayk). - URL:
https://urait.ru/bcode/393226 (nara obpammernust: 23.05.2025) - TekcT: 21€KTPOHHBIHA.

2. COopHHK 3a1a4 II0 BhICIIei MaTemMaTuke: yuebHoe rmocodue: [B 2-x u.]. U. 2 / mox peaakim-

5




e A.C. IlocmemoBa. - Mocksa: FOpaiit, 2019. - 611 c. - (OcHoBrl Hayk). - URL:
https://urait.ru/bcode/425219 (nara obpammenus: 23.05.2025). - TeKCT: 3MEKTPOHHBIA.

3. KoMmnbioTepHBIH NpakTHKYM IO anredpe ¥ reoMeTpHHU UL paboTh Ha A3BIKE POrPaMMHpPO-
Banus Python / H. B. Xapkosa, C. C. Kaprames, E. JI. PomanoBa; MununcrepctBo 06pa3zo-
Banus U Hayky PO, HanronaneHeli uccnenoparensckuii yausepcuter "MUDT". - Mocksa
: MUOT, 2023. - 88 c. - VmeeTcst 3)1eKTpOHHAs BEPCUs H3IaHHs.

4. 3narononbckui, JI. M.OcHOBBI IporpaMmupoBaHus Ha s3bike Python: yuebmuk / JI. M.
3maTomoNBCKUM. - 2-€ u3A., ucp. u gom. - Mocksa: IMK Ilpece, 2018. - 396 c. - URL:
https://e.Janbook.com/book/131683 (nara obpamenus: 23.05.2025). - ISBN 978-5-97060-
641-4. - TekcT: 3NEKTPOHHBIH.

7. IIEPEYEHDb TIPO®ECCHUOHAJIbHBIX BA3 TAHHBIX, HTH®OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM

1. Jlage--: OnextpoHHO-OHOMHOTeUHAs cuctema Msnmarenscrsa Jlaus. - CII6., 2011-. - URL:
https://e.]lanbook.com (mara obparmenus: 23.05.2025). - PesxxuM mocTyma: i aBTOPU3UPO-
BaHHBIX ToJib30Bareneit MUOT

2. eLIBRARY.RU : Hayunas smextponHas 6ubmmoreka: caiit. - Mocksa, 2000 -. - URL:
https://www.elibrary.ru/defaultx.asp (zata o6pamenus: 23.05.2025). - Pexxum mocTyna: s
3aperuCTPHPOBAHHBIX NIOIb30BaTENEH

3. Math-Net.Ru: obmepoccuiickuii MmatemaTHIecKhil moprai: caiit. — Mocksa, MaTteMaTnye-
ckuit mHCTUTYT MM. B. A. Crexnosa PAH, 2020. — URL: http://www.mathnet.ru/ (nara o6-
pamenusi: 23.05.2025). — PexxwuM goctyna: misd 3aperucTpApOBaHHEIX M0JIL30BATENEH.

8. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Hcnone3yercst TpaAUIIMOHHASA TEXHOJIOTHS OOY4YEHHUS C JJEMEHTaMH CMEIIaHHOTro 00y-
YeHUSI.

IIpennonaraercs o0s3aTeIbHOE IPUCYTCTBHE CTYACHTOB Ha OYHBIX YYEOHBIX 3aHATHAX U
CaMOCTOSITEIIBHOE BBIOJMHEHNE 33JaHUi C IPOBEPKOH, obcyxaeHneM, 1opaboTKoi U mojaBese-
HHEM HMTOTOB KaK HAa OYHBIX y4eOHBIX 3aHATHUSX, TaK C HCIOJB30BAHHEM OHIIANH-PECYPCOB H
CEpPBHUCOB.

PaboTa moBoUTCS O ClIEAYIOMIEH CXeMe:

— ayauTopHas pabora (coBMecTHOE 0OCYXAEHHE 3a7ad U CaMOCTOSITEIHFHOE BBINOJIHE-
HUE YacTU 3aJaHui B pakax j1abopaTopHO# paboThl, 3amuTa J1abopaToOpHBIX paboT, KOHTPOJIb-
HBIE pabOoTEHL). .

— CPC (camocTosTensHOE BHIIOMHEHME YaCTH 3aJaHUi B pakax JabopaTopHoil paboTsl,
IIOJITOTOBKA K 3aIIUTe 1ab0paTOpHBIX paboT U KOHTPOJIBHEIM paboTam);

st B3auMOIEHCTBHUS CTYIEHTOB C IPENIOaBaTeIeM HCIOJIB3YIOTCS CEPBUCHI 00paTHOH
CBSA3M: CEPBHC UIEKTPOHHOU mH(popmanmonno-obpazosarensHoi cpeast OPUOKC «JlomamuHue
3aJaHuA», SJIEKTPOHHAS [I0YTA, CEPBUCH! BUACOKOH(EPEHIICBS3H.

B mponecce o6y4yeHus npu MPOBEJCHUM 3aHATHH U Ui caMOCTOSTENBLHOH paboTHI MC-
IOJIB3YIOTCS BHYTPEHHUE 3NeKTpoHHEIE pecypchl (http://orioks.miet.ru).

BaxHoif yacThio y4eOHOTO Ipomecca SBITETCS BHIIONTHEHNE MPAKTUIECKUX paboT, KOTo-
PBIE MOTYT BBIMOJHATECS KaK B MUHUTPYIINAX, TaK ¥ HHIUBUIYAJIBHO.



http://https://www.elibrary.ru/defaultx.asp

9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHHUTLIINHBI

HanmenoBanue y4e0-
HBIX ayINTOPHI U
NnoMemeHu a1 ca-
MOCTOSAITE/ILHOH pa-
60THBI

OcnameHHOCTDH Y4eOHBIX ayaH-
TOpUH U MOMemeHuil Ang camo-
CTOSATEILHOM padoThl

Ilepe4eHb mporpaMMHOIo
o0ecnieuenus

KomneroTepHslit kiiace

CrneunanusupoBaHHas Me6ens (MecTo
MpernogaBaress, NocaIo4HbIe MECTa
LIS CTYAGHTOB)
MatepHanbHO-TEXHHYECKOe OCHALIe-
HHE:

CucreMmusie 6ok Intel Core 15, Mo-
wutopsl TFT 21,5" AOC i2269Vw,
npoextopsl LCD Epson EMP-830, Te-
nesusopst LCD 47 TOSHIBA

OnepauuoHHas

cucrema Microsoft Windows ot
7 BepcHU 1

seIie, Microsoft Office Professi
onal Plus unu Open Office,
6paysep (Firefox, Google
Chrome); Acrobat reader DC
Python

[TomelueHue mist caMocTOs
TeJIbHOH paboTel 06yyato-
LHXCS

MarepuansHO-TEXHHYECKOE OCHALIE-
Hue: 17 KOMIBIOTEPOB, 00BETMHEHHBIX
B CETh, C BEIXOJIOM B VIHTEpHET U
obecrieyeHneM AOCTYIA B 3JIEKTPOH-
HyI0 HH()OPMAaLIHOHHO-
obpazoratenpHyto cpeny MUST

OnepaunionHas

cucrema Microsoft Windows ot
7 BEpCHH H

BoIlre, Microsoft Office Professi
onal Plus unu Open Office,
Opaysep (Firefox, Google
Chrome); Acrobat reader DC,
Python

10. ®OHAbI OHNEHOYHLIX CPEACTB JJIAA IIPOBEPKHA
CO®OPMHPOBAHHOCTHU KOMITETEHIIHI/IIOIKOMIIETEHITAI

®OC no mopxomnerennuu OIIK-1. IIpOBM. CnocobeH peann3oBHIBaTh Ha S3BIKE IPO-
rpaMmupoBanus Python MaTemMaTHdeckue alnrOpUTMbl pPEleHus 3a1ad aHaJTUTHYECKOH reoMer-
puM, TUHEHHOH anreOpsl, audQepeHIaTFHOIO UCHUCHeHUS (YHKUUH ONHOH NEpeMEHHON H
UCHOJNB30BATh MX IS MCCIEIOBAHUS MaTeMaTHYECKUX MOoJieNieil pealbHbIX 0OBEKTOB U IpoLec-

COB.

@DoHJT OLIEHOYHBIX CPEJCTB IIPE/ICTABICH OTAEIBHBIM JIOKYMEHTOM H Pa3MEHIeH B COCTa-
Be YMK nucnuriuHel 371eKTpoHHOH HHpOpManuoHHOH obpaszoBarensHOl cpenst OPMOKC//
URL: http://orioks.miet.ru/.

11. METOAMYECKUE YKA3ZAHWS JIAA OBYYAIOIIUXCA 110 OCBOEHHIO

11.1. OcoGeHHOCTH OpraHU3auy Nponecca od0y4eHus

JUCIUIIJINHBI

JlaGopaTopHBIe 3aHATHS MPOBOAATCS 04YHO B ayaurtopusx MIUOT B cooTBeTcTBUH C pac-
nucanueM (4 yaca B HeZemto B aBa aHA). [locemenue 1abopaTopHBIX 3aHATUH 00s3aTenbHo. [o-

i



IIOJTHUTENbHOH QOpMOH KOHTaKTHOH paboThI ABIIOTCA KOHCYNbTanuy. [locemenue KoHCyNbTa-
il HeoOsg3areNbHo, 32 UCKIIIOYEHUEM TeX CIIy4YaeB, KOTZa IpPEeIojaBaTellb EPCOHATBHO MpHU-
IJallaeT CTYACHTa Ha KOHCYJIBTAIHIO.

[Nepen xaxnoi naboparopHoit paboToit Moxyeh 2-5 clexyeT 03HAKOMHUTBCS C €r0 TEMOH
U aKTyaJIu3upOBaTh TEOPETHUECKUE CBEJECHUS U NPAKTHUYECKHE HABBIKH B YAaCTH COOTBETCTBYIO-
IMUX pa3’elioB BeIcHIelH MareMaruku. JOMycTHMO 3aBepluaTh BHEIIONHEHHE YAacTH 3adaHuil A
CaMOCTOATENBHOM paboThl, a Takke oGOPMISLTH OTHET MO JIAbopaTopHOM paboTe B MOMAIIHHX
YCIOBUSIX C MOCHENyIomel 00s3aTeIbHOMN 3aIUTON Ha ClIeyIoleM 1abopaTOpHOM 3aHATHH, JIH-
00 BO BpeMs KOHCYJIbTALHH.

B camocTosiTensHOM paboTe peKOMEHAYeTCS UCTIONB30BaTh YUCOHO-METOIUIECKOE MaTe-
puainsbl, pasMelieHHele Ha caiite MUODT (nmepeyeHs mpuBeneH B pasfielie S HACTOSIIETO JTOKY-
MeHTa), y4eOHyI0 JuTepaTypy (IlepedeHb IpUBENEH B pasnene 6), pecypchl cetu «HTEpHET»
(nepeveHs NPUBEAEH B pasaene 7).

11.2, Cucrema KOHTPOJS ¥ OLlECHHBaHNUA

J{JIst OIICHKH YCIIEBa€MOCTH CTYJNEHTOB M0 AUCHUIUIMHE UCIONb3yeTcs OaIbHAs HAKOIIHU-
TeNbHAs CHCTEMA.

Bannamu oneHrBalOTCA: BHIIOJHEHUE U 3aIIUTa 1ab0paTopHbIX paboT, BHIIOIHEHNE KOH-
TPONBHBIX paboT. MakcuMaisHBIH cymMMapHbIH 6amt — 100.

KonTtponsssle paboTHl BKIIIOYAIOT 110 HECKOJBKHX 3aJaHMM, O aHAIOTWYHBIX 3aJaHHAM
71a00paTOpPHBIX paboT COOTBETCTBYIOLIETO MOLYJIA.

BaxxHoe 3HaueHHe MpUAaeTcs COOIMIONEHUIO CPOKOB 3aHUT 1abopaTopHBIX paboT, cBoe-
BPEMEHHOMY HAIIMCAHHIO KOHTPOJBHBIX paboT. 3allepXKa B claue MPUBOIUT K YMEHBLICHHIO
yncia GanioB, HAYUCISEMbIX 3a BHITOJHEHHE, BIUIOTE 10 [IOJHOM MX MOTEPU (COOTBETCTBYIOLIHE
HpaBwia nponucaHsl B «MeToAHYECKHX PEKOMEHIANMAX CTYJEHTaM 10 H3YyYEHHIO NUCLIMILIHA-
HEI»).

ITo cymme 6aiI0B BBICTABISETCA UTOTOBas OLeHKa mmo mpeaMery. CTpykTypa U rpaduk
KOHTpPOJBHBIX Meponpusatuit goctymed B OPYIOKC// URL: http:/orioks.miet.ru/.

PA3PABOTYHK:

Honent kad. BM-1, x.nex.x. ﬂ?j/ ( /Onetinuk T.A./




Pa6ouas nmporpaMma OuCHMIUTHHEEI «[IpakTHKyM 10 OCHOBaM BBICINEH MaTeMaTHKH) IO HaIpaB-
nenuio noarotoBku 09.03.01 «MudopMaTka ¥ BEMUUCIUTENbHAS TEXHUKA», HAIPaBICHHOCTD
(npo¢unp) «AnnapaTHO-IporpaMMHOE obecredeHne HHPOPMAIMOHHO-YIIPABILTIOIINX CHCTEM,
paspa6oTana Ha kadenpe BM-1 u yTepxaeHa Ha 3acemanuu Kapenpsr 727 2L 202 5Tona,
nporokon Ne 10

3aBenyrommii kadpeapoit BM-1 ‘@/ —__JA.A.TIpoxodsen/

JIUCT COI'IACOBAHUS

Pabouas nporpamma cornacosana ¢ Macrturyrom MIICY

3am aupexropa MuactutyTa no O] /HO.M. Menemun/

Pabouas mporpamma coriacoBaHa ¢ L[eHTpOM MOATOTOBKH K aKKpEIWTAlMHd ¥ HE3aBHCHMOMN
OUEHKH Ka4yecTBa

% R
Hauansaunk AHOK / /M.M.Hukymuna /

Pa6oyas nmporpamma cornacosasa ¢ 6ubinorexor MUOT

Y gt ; /-‘
Hupektop 6ubmioTexku 57% / /T.I1.@ununnosa /
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