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MNOSCHUTEJIBHAS 3AIIMCKA
Pabouas nporpamma cocTtaBiieHa Ha OCHOBE:
—®enepanpHblil 3akoH «O0 obpasoBanuu B Poccuiickoit denepauun» (ot 29.12.
2012 1. Ne 273- @3);
—IIpukaza Munmnpocsemenust ot 22.03.2021 Nell5 « O6 yrBepxknenuu [lopsaka
OpraHu3allii U OCYIIECTBJICHUS 00pa30BaTEIIbHON JEATEIEHOCTHA 10 OCHOBHBIM
o0mieo0pa3oBaTesibHBIM ~ MporpaMMmaM-  O0pa30BaTENbHBIM  MPOrpamMMam
HAYaIbHOTO OOINEro, OCHOBHOTO O0INEro W cpeaHero oOmiero obOpa3oBaHus» (
pacpocTpoHseTCs Ha MpaBooTHOIIEHUs ¢ 1 centsops 2021 roma)
—IIpukaza MunoOpnayku ot 17.12.2010 Ne 1897 « O6 yrBepxkaennu OI'OC
OCHOBHOTO 00111ero 00pa3oBaHus»
—CII 2.4.3648-20 « CaHUTapHO-dMUAEMHOJIOTUYECKHE TpeOOBaHUS K
OpraHM3alsiM BOCHUTaHUS W OOy4YeHHUs, OTIbIXa M O3J0POBJICHHS JAeTed u
MOJIOJCKH», YTBEP’KIEHHBIX MOCTAHOBJIEHUEM IVIABHOI'O CAaHUTApHOIO Bpaya OT
28.09.2020 Ne28.
—CanlluH 1.2.3685-21 « I'mrueHmdeckue HOPMAaTHUBBI U TpeOOBaHUSA K
oOecrieueHnto Oe3onacHoCTH M (Win) OE3BpEeAHOCTH JUIsl YejoBeKka (haKTOpoB
cpensl OOWTAaHMS», YTBEP)KIEHHBIX IOCTAHOBICHHEM TIJIABHOTO CAHUTAPHOTO
Bpaua ot 28.01.2021 Ne2
—®enepanbHOro MepeuHss y4yeOHHKOB, AOMYIIEHHBIX K HCIOIB30BAHUIO MPH
peanu3aliy UMEIOLUX TOCYIapCTBEHHYIO aKKpeAeTaluio 00pa3oBaTeIbHBIX
IporpaMM  HayaJbHOI'O  OCHOBHOIO,  OCHOBHOTO  OOIIEro,  CpPEAaHEro
o011eroo0pa3oBanus OpraHU3alUSIMU, OCYIIECTBISIOIIUMU 00pa30BaTEIbHYIO
JESTEIbHOCTh,  YTBEP)KJICHHOIO NpHKa3oM MUHHUCTEPCTBA  MPOCBEIICHUS
Poccutiickoit @eneparun ot 20.05.2020 Ne 254( ¢ U3BMEHEHUSMHU U JTOTIOTHEHUSMU
0123.12.2020)
—Paboueii mporpammsl Boctiutanusg MKOVY « COILI Ne31» n.Boctok

OcHoBHast 3amaya OOy4yeHMs MaTeMaTHKe B IIKOJE 3aKIoYaeTcs B
00eCTieYeHn TMPOYHOTO M CO3HATEIBHOTO OBJIAJIEHUS YYAIIMMHUCS CHUCTEMOM
MaTeMaTHYeCKUX 3HAHWH, YMEHUH, HEOOXOAUMBIX B MOBCEHEBHOW U TPYIOBOIi
JEATENIbHOCTH ~ KaXJoMy wWieHy oOmectBa. OBnageHHe COBPEMEHHBIMH
npodeccusiMu TpeOyeT TeX WM UHBIX 3HaHMU 1Mo maremaTuke. C MaTeMaTHUKOM
CBsI3aHa J1100ast CTOPOHA KM3HU COBPEMEHHOT0 00Pa30BaHHOTO YEJIOBEKa, TaK KaK
3HaHUS MO0 MaTeMaTUKe HEeoOXOAMMBI JUIsl JKU3HEHHOM camopeaau3alluy,
BO3MOXXHOCTH TPOJYKTHBHOM JESITETHHOCTH B WH(GOpPMAIMOHHOM Mupe. B
COBPEMEHHOM OOIIECTBE BAXKHBIM SBISIETCS (OPMUPOBAHME MATEMaTHYECKOTO
CTHJIS MBIIUICHUS, TPOSIBIISIONIETO B OINPENEIICHHBIX YMCTBEHHBIX HaBBIKax. B
nporecce MaTeMaTHYeCKOM JesTeNbHOCTH B apceHal NpuEéMOB M METOJIOB
YeJI0OBEYECKOTO MBINUICHUSI €CTECTBEHHBIM 00pa30M BKIIFOYAETCS WHAYKIUS WU
JenyKius, o00o0IIeHne 1 KOHKpeTU3alus, aHajdu3 M CUHTe3, Kiaccudukauus u
cucTeMaTH3anms, aOcTparupoBaHWe W aHajorms. Ha ypokax MaTeMaTHKH
yyaiuecsi  BbIpa0aThIBAlOT yMeHHUA  (OpMYJIHpOBaTh, OOOCHOBBIBATH U
JIOKa3bIBaTh CY)KICHHUS, TEM CaMbIM Pa3BUBATh JIOTHUECKOE MBIIIICHHE.

Benymas pomp B (GOPMHPOBAHUM  aITOPUTMHUYECKOTO  MBIIIICHUS
NPUHAIISKAT MaTematuke. [lpm pemieHMn 3amad pa3BUBAIOTCS TBOpYECKAs U
NPUKIIAJHAs CTOPOHBI MbIIIIeHHUs. M3ydeHue maTeMaTHKu (popMupyer OOIIyio
KyJIbTYpy 4eloBeKa. B mIkose mMareMaTuka CIyKHT OIOPHBIM IPEIMETOM IS
U3YyUYEHHS] CMEXHBIX JUCIUIUINH: (U3UKa, HHPOPMATHUKA, IKOHOMHKA, OHOJIOTHS

U ApyTue.
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Maremartuka siBJIsIETCS BEAYLUIUM MPEIMETOM Ha BCTYNMUTEIbHBIX IK3aMEHaX B
pa3iauuHble y4yeOHble 3aBEACHHMS IO MHOTUM CIEHUANbHOCTAM. YTOOBI
YIIOBJICTBOPUTH MOTPEOHOCTH U 3aIPOCHI MIKOJIHHUKOB, IPOSBISIONINX HHTEPEC K
MaTeMaThKe, HEOOXOJUMO HCIONb30BaTh AU(PPEPEHIUPOBAHHBIN MOIXOJ B
00y4eHuHU.

Hannwtit Kypc npeonaznauen oaa yuawuxca 11 knacca. Kypcy omeooumcea 1
yac ¢ Hedenro. Beezo 34 uaca.

Pa3pabotka mnporpamMmbl JAaHHOTO Kypca OTBeYaeT Kak TpeOOBaHUSAM
CTaHJapTa MaTEeMAaTUYECKOTO O0pa3oBaHUs, TaK M TPEeOOBAHUSM KOHTPOJILHO-
u3MepuTenbHbIX MaTepuaioB EI'D. Ilporpamma cocTtaBiieHa Ha NPUHLUIE
CHUCTEMHOI0 IMOJX0Ja K M3y4eHHIO MareMaThku. OHa BKJIIOYAECT MOJHOCTHIO
collep’kaHHME Kypca  MaTreMaTUKH  00leoOpa3oBaTeNbHOM — IIKONBI,  Psil
JIOTIOJIHATEILHBIX BOMPOCOB, HEMOCPEJACTBEHHO MPUMBIKAIOIIUX K 3TOMY KYypCY,
pPaCIIUPSIONINX U YIIIYOJSIONUX €ro M0 OCHOBHBIM HACHHBIM JIMHHSIM, a TaKkKe
BKJIFOYEHBI CAMOCTOSTEIbHBIE pa3/enbl. [ MoAroToBKH K UTOTOBOM aTTeCTalluu
HEO0OXOMMO TOBTOPUTH HE TOJILKO MaTepHall Kypca aireOpbsl U Hadaj aHaJIM3a,
HO M HEKOTOPBIX Pa3esioB Kypca MaTEMaTHKH OCHOBHOW M CpEIHEH IIKOJIBI:
MPOLEHTHI, IPOMOPLIUHU, IPOTPECCUU, MAaTEpPHUAT Kypca TUIaHUMETpUH 7-9 KaccoB
u Kypca crepeomerpuu 10-11 kinaccos.

Takotl no0xo0 onpedensem ciedyroujue meHOeHYUu:

1. Co3nmanve B COBOKYITHOCTH C OCHOBHBIMHM pa3jieliaMd Kypca JUist

YIIOBJIETBOPEHUS HHTEPECOB U PA3BUTHS CIIOCOOHOCTEN yUaIuXCsl.
2. BocrnonHeHue copepKaTenbHBIX MTPOOEIOB OCHOBHOTO Kypca, IpUIalomiee
COJIEP’KaHUIO PACIIMPEHHOT0 U3YUYEHUsI HEOOXOJUMYIO 11€JIOCTHOCTb.

[Iporpamma npegycmaTpuBaeT BO3MOKHOCTh M3YUEHHUSI COJEPKAHUS Kypca
C Ppa3NUYHON CTEMEHBI0 TMOJHOTHI, O00ECIeYMBAET IMPOYHOE U CO3HATEIHHOE
OBJIQJICHHE YyYalIUMHCA CHUCTEMOM MAaTeMaTM4eCKUX 3HAaHUM W YMEHH,
JIOCTATOYHBIX JIJIS1 U3YYESHHS CIOXKHBIX TUCIHUIUIMH U MPOAOKEHUs 00pa30BaHUS
B BBICIINX YYEOHBIX 3aBEJICHUSX.

! 16]11/[ Kypca.

- [pakTH4YeCKas  TMOMOIIb  y4YalluMcs B  TNOATOTOBKE K  EnmHomy
FOCyIapCTBEHHOMY  JK3aMEHY 110  MareéMaThKe  4Yepe3  IOBTOPEHUE,
CHCTEMaTH3AaIUI0, PaCIIMPEHUE U YIIyOJeHue 3HAHU;

- co3maHue ycioBuid s auddepeHmanu U MHIWBUIyaIH3aluu oOydeHus,
BBHIOOpA YYAIIMMHCS Pa3HBIX KaTErOpUH HHIMBUAYAIbHBIX 00pa3oBaTEIbHBIX
TPAaCKTOPUH B COOTBETCTBUM C HMX CIOCOOHOCTSIMH, CKIOHHOCTSMH U
MOTPEOHOCTSIMU;

- UHTEJUIEKTYyallbHOE€ pa3BUTHE ydyaluxcs, GOPMUPOBAHHUE KAYECTB MBIIUICHUS,
XapaKTEePHBIX I MAaTEeMAaTHUYECKOW JCSITEIIBHOCTU W HEOOXOJMMBIX YEIOBEKY
JUTSL )KU3HA B COBPEMEHHOM OOIecTBe, g OOIIeil COIMalbHON OpHEeHTAlluU U
PEIICHUS TPAKTUYECKHUX TTPOOIIEM.

3adauu xkypca:

- MOJrOTOBUTH K ycnemHoi caaye EI'D mo matemaruke;

- aKTUBU3HMPOBATH IMO3HABATENIBHYIO I€ATEIbHOCTD YUAILUXCS;

- pacUIUpUTh 3HAHUS U YMEHHUS B PEIICHUU PA3JIMYHBIX MATEMAaTUYECKUX 3ajad,
MOJPOOHO PACCMOTPEB BO3MOXHBIE WJIM 0OoJiee TMpPUEMIIEMBIE METOABl UX
peLICHHUS;

- (opmupoBaTh 00ImKMEe yMEHHS W HABBIKM TI0 PEIICHUIO 3a]ad4: aHaIu3
COJIepXKaHUs, TTIOMCK Croco0a pernieHusi, COCTaBJICHHE M OCYIIECTBJICHHE IIaHA,
MPOBEPKA U aHAJIU3 PELICHUS, UCCIICIOBAHUE;
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- TPUBUTH YYALIUMCS OCHOBBI 5KOHOMHUYECKOU IPAMOTHOCTH;

- TOBBIIATh HHOOPMALMOHHYIO M KOMMYHHUKATHBHYIO KOMIIETEHTHOCTb
yuaumxcs;

- MOMOYb YYCHHMKY OIICHUThb CBOM MOTEHIMAJ C TOYKU 3pEHHs 00pa3oBaTeIbHON
MEePCIEKTUBBI.

Ocobennocmu Kypca:

- UHTETpalus pa3HbIX TEM;

- IpaKTU4ecKasi 3HAYUMOCTb JIJISl yJalluxcsl.

CoOeporcanue kypca:

Texcmoeuvie 3a0auu (54)

Hpobu u mpouentel. CMecu u craBel. JIBmkenne. Pabora. 3agaun Ha aHamus
MPAKTUYECKON CUTYaIlHH.
Buipasicenun u npeoopazosanus (54)

ToxxaecTBeHHbIE MpeoOpa30BaHUSI UPPAIMOHATIBHBIX M CTEIIEHHBIX BBIPAXKCHHIA.
ToxecTBeHHbIE npeodpazoBaHus JOTapuPMHUECKUX BBIPAKCHU.
ToxxaecTBeHHbIE TPe0Opa30BaHUs TPUTOHOMETPUUECKIX BBIPAKEHUI.

Dyukuyuu u ux ceoiicmea (4u)

Hccnenoanue GpyHKIMI dieMeHTapHBIMA MeToAamu. [Ipon3BoaHas QpyHkuuu, ee
reoMeTpuueckuil u ¢usndeckuii cMpica. MccnenoBanue (QyHKIHA C TOMOIIBIO
MPOU3BOIHOM.

Ypasnuenusn, nepasencmea u ux cucmemot (74)

PanmonaneHbpie ypaBHEHMs, HEpaBEHCTBA M HX CHUCTeMbl. HpparmonanbHbie
YpaBHEHUS M UX CHUCTEMbl. TPUTOHOMETPUYECKHUE YPaBHEHUS M UX CHUCTEMBI.
[TokxazarenbHbIC ypaBHEHUS,

HEPAaBEHCTBA W WX cHCTeMbl. Jlorapudmuueckne ypaBHEHUS, HEPAaBESHCTBA U UX
cuctembl. KoOMOMHUPOBAaHHbBIE YPABHEHUS U CMEIIIAHHBIE CHCTEMBI.
3aoanusn c napamempom (3u)

YpaBHEHHUs 1 HEpAaBEHCTBA. Y pABHEHUS U HEPABEHCTBA C MOJYJIEM.
IThanumempus (3u)

Tpeyronbauku. YerbipexyroiabHUKU. OKpyKHOCTb. OKPYXHOCTH, BIIMCAHHBIE B
TPEYrOJIbHUK ¥ YEeTHIpEeXyroibHUK. OKpPYKHOCTH, OIHMCAHHBIE  OKOJIO
TPEYTOJIbHUKA U YETHIPEXYTOJIbHUKA.

Cmepeomempus (3u)

Vrael u  paccrosiHug. CedeHUMss MHOTOTPaHHUKOB IUIOCKOCThIO. [lnomanu
noBepxHocTel Tes. OObeMBI Te.

TpeGoBaHus K YPOBHIO NOATOTOBJEHHOCTH YYAIINXCH.

B pesynomame usyuenusa Kypca yuauwuecs 00IANCHbL YMEmb:

- BBIUUCIIATH 3HAUEHUS KOPHS, CTENEHH, JIorapudma;

- HaXOJUTh 3HAUYEHUS TPUTOHOMETPUUYECKUX BBIPAKEHUM;

- BBIIIOJIHATH TOXJAECTBEHHbIE MPE00pa30BaHMs TPUTOHOMETPHUUECKHX,
UppalMOHATILHBIX, TOKA3aTENbHBIX, JIOTapu(MUUECKUX BBIPAKECHUH;

- pelaTh TPUrOHOMETPUUYECKUE, UPPALIMOHANIbHBIE, TI0Ka3aTeIbHbIE,
Jorapu(pMHUECKUE YpaBHEHHs, HEPAaBEHCTBA, CHCTEMBI, BKJIIOUYAs C TApaMeTpoOM U
MOJlyJIeM, a TaK)Ke KOMOMHUPOBAHUE TUIIOB aHAIMTUYECKUMH U (PYHKIIMOHATIBHO-
rpadu4ecKUMHU METOJIaMH,

- CTPOUTH rpauKu dJIeMEHTapHbIX QYHKUINH, TPOBOIUTH IPe0Opa3OBaHuUs
rpauKOB, UCHOJB3Ysl U3YUYECHHBIE METO/IbI ONUCHIBATH CBOMCTBA (DYHKIIHHA 1
YMETb MPUMEHSTh X IIPU PELIeHUH 3a/1a4,

- TPUMEHATH anmnapaT MaTEMAaTUYECKOr0 aHaIN3a K PEIICHUIO 33/1a4;

- pelaTh pa3InYHbIC TUIIBI TEKCTOBBIX 3a/1a4 C MPAKTUYECKUM COAEPKaHUEM Ha
IPOIICHTHI, ABWKEHHE, pabOTy, KOHIIEHTPAIIMIO, CMECH, CILIABbI, JECITUYHYIO
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3aIyCh YMCIIa, HA UCTIOIb30BaHNE apu(PMETHIECKON U TeOMETPHUECKON
IIPOrPECCHH;

- YMETb COOTHOCHTB IPOIIEHT C COOTBETCTBYIOIIEH IPOObIO;

-3HaTh [IUPOTY IPUMEHEHHUSI IPOLICHTHBIX BBIYMCIICHUN B KU3HHU, PEIIATh
OCHOBHBIE 331241 Ha MPOLEHTHI, IPUMEHATH (POPMYITy CI0KHBIX POIIEHTOB;
- pelmarh INIAHUMETPUYECKHUE 3a1a4H, CBSI3aHHBIE ¢ HAX0XKICHUEM IUIOIIAEH
JIMHEUHBIX WJIU YIJIOBBIX BEJIUYMH TPEYTrOJIbHUKOB MIIM YETHIPEX YT OJIbHUKOB;

- pemaTh CTEpEOMETPUYECKHUE 3a1a4H, COACPIKAILUE Pa3HbIM YPOBEHb
HEOOXOAUMBIX JUIA pelieHuss 000CHOBAaHUN M KOJIMYECTBO IIArOB B PEIICHUH
3ajiay, BKJIIOUEHHBIX B 4acTh | 1 yacTh Il sx3ameHannoHHo paboThl, yacTo
TpeOyroIIKe TOCTPOEHUSI BCIIOMOTaTENIbHBIX 3JIEMEHTOB U CEUCHUI,
COIIPOBOXKJAEMBIX HEOOXOIUMBIMU J10Ka3aTEIbCTBAMU;

- IPOU3BOJUTH IIPUKUIKY U OLICHKY PE3YyJIbTaTOB BBIYHUCICHUN;

- IIPY BBIYMCIEHUAX COUYETATh YCTHBIE U TUCbMEHHBIE IIPUEMBI, HCII0JIB30BATh
IIPUEMBI, PAlMOHAIM3UPYIOIINE BBIUYUCICHUS.

7. Crepeometpusi — 3 yaca

Pelenue 3aanuii ¢ KpaTKUM OTBETOM
Pemienue 3aganuii ¢ pa3BepHYTHIM OTBETOM
TpenupoBouHslie BapuanTsl EI'D

3

TemaTn4eckoe NUIaHNPOBaHUeE )EKTHBHOIO Kypca nmo maremartunke. 11 kiaace

Ne Pasznenanl KoJ1-Bo yacoB

TexcToBBIC 3aMaUN

BripaxxeHus u npeobpa3zoBaHus

DyYHKIMY U UX CBOWCTBA

YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI

3agaHus c napaMmeTpoM

[Inanumerpus

~N| oo AlWIN| -
~N| Wl N~ |o|on

Crepeomerpus

Htoro 34

KanennapHo-reMaTu4eckoe NJIaHMPOBAHUE 3JIEKTUBHOI0 Kypca 1o
matematuke. 11 kiaaccc.

Ne Paznenibl U TeMbl Koa-Bo | /laTa
ypoOKa 4acoB | MpoBeieHUs!

TekcToBBIE 321241 5

1 3aa4yn MpakTUYECKOro copepxkanus (qpodu, mpoueHTsl, cmecu u | 1
CILIaBBI).

2 3ajaun MPaKTUIECKOTo CoAepKaHusl (IpoOu, TPOLIEHTHI, cMecu 1 | 1
CILJIaBbI).

3 3anaun Ha paboTy U JABM)KEHUE. 1

4 3ajaun Ha aHAJIU3 MPAKTHYECKOU CUTYaIUH. 1
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5 3ajaun Ha aHAJIN3 MPAKTUYECKOW CUTYaI[uu 1
Boipa:keHusi M mpeodpazoBaHus B
6 ToxnecTBeHHbIe TPe0Opa30BaHUs UPPALUOHATIBHBIX U 1
CTEIEHHBIX BBIPAXKCHUI
7 ToxnecTBeHHbIE TPe0OPa30BaHUs UPPALMOHATIBHBIX U 1
CTEIIEHHBIX BBIPAXKECHUI
8 ToxnecTBeHHbIe TpeoOpa3oBaHus JIOTapuPMUIECKIX 1
BBIPAYKCHMUIA.
9 IIpeoOpa3oBaHusi TPUTOHOMETPUYECKHUX BBIPAKCHUH. 1
10 ITpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUIA. 1
DYHKIUM U UX CBOHCTBA 4
11 VccnenoBanue QyHKIMIA 2IEMEHTAPHBIMH METOAMH. 1
12 ITpon3BosHas, ee TeOMEeTpUUYECKUI U U3NIECKUN CMBICII. 1
13 HccnenoBanne QyHKIMH ¢ TOMOIIBIO TPOU3BOTHOM. 1
14 HccnenoBanme GyHKIMH ¢ TOMOIIBIO TIPOU3BOIHOM. 1
YpaBHeHUsl, HePABEHCTBA M MX CHCTEMbI 7
15 ParyoHanbHble ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBbI 1
16 HppanmoHaibHble YpaBHEHUS U UX CHUCTEMBI. 1
17 TpUroHomMeTpuIeCcKre YpaBHEHHs U UX CUCTEMBI. 1
18 IToka3aTenbHble ypaBHEHUs], HEPABEHCTBA U UX CHCTEMbI 1
19 Jlorapudmuueckie ypaBHEHHsI, HEPAaBEHCTBA U UX CHCTEMBI. 1
20 KoMOuHrpoBaHHbIe ypaBHEHUS M CMEIIAaHHBIE CHCTEMBbI 1
21 KoMOuHMpoBaHHbIE ypaBHEHUS 1 CMELIAaHHBIE CHCTEMBbI 1
3agaHus ¢ mapaMmeTpoM 3
22 VYpaBHEHMs U HEPABEHCTBA C TapaMeTPOM 1
23 VYpaBHEHMS U HEPABEHCTBA C TapaMeTpPOM 1
24 VYpaBHEHMSI U HEPABEHCTBA C MOJyJIEM 1
Ilnanumerpus 3
25 Tpeyronbauku. YerbipexyroabHUKU. OKpYKHOCTb. 1
26 OKpy>XHOCTH, BIIFICAHHBIE B TPEYTOJILHUK U YETHIPEX YT OIbHHUK. 1
27 OKpy>KHOCTH, OTIMCAHHBIE OKOJIO TPEYTOJbHUKA U 1
YeThIPEXYTOJIbHUKA.
Crepeomerpus 7
28 Vel u paccrosiHus. MHororpanHuku. CedeHust
MHOT'OI'PaHHHUKOB IJIOCKOCTBIO.
29 VYrasl u pacctostHusA. MHOTOTpaHHUKH. CeueHusI 1
MHOT'OI'PaHHHUKOB IJIOCKOCTBIO.
30 Tena BpameHus. 1
31 [Tmomany mOBEpXHOCTH U OOBEMBI TEIL. 1
32 CeueHust MHOTOTPaHHUKOB TJIOCKOCTBIO. 1
33 HToroBoe moBTopeHue 1
34 Hrororoe moBTOpeHUE 1
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JOKYMEHT NOAMUCAH 3JEKTPOHHON NOJANUCHIO

. HOJJIMHHOCTb JOKYMEHTA NOJATBEPKIEHA.
@ ITPOBEPEHO B ITIPOT'PAMME KPUIITOAPM.
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