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JonmosinuTeibHAsE 001I€e00pa3oBaTeIbHasA
(o0mepa3BuBaIasl) MporpaMmma
TEeXHUYeCKOH HANPABJIEHHOCTH

«MATEMATHKA JJIA BYAYIIUX HH)KEHEPOB»

Bozpact obyuatommxcs: 14-15 ner
Cpoxk peanuszanuu nporpaMmsl: 1 roa
OOmuit 00beM porpamMmsl B yacax: 36

ABTOp — COCTaBUTEIb TPOrPAMMBI:
Ipiranosa Mapus IlerpoBHa,

YYHUTENb MATEMATHKH,

[e/1aror JONOJIHUTEIBHOr0 00pa3oBaHus,
Kysnenosa IOnusa Hukonaesna,

YUUTEIb MATEMATUKH,

[e1aror JOMOJIHUTEILHOI0 00pa30BaHus

r. KcrtoBo
2024 r



1. UudopmanuoHHasi KapTa NPpoOrpaMmbl

1 |IlonHoe Ha3BaHue nporpamMmbl | JlononHurenbHas o0mieoOpa3oBarenbHas
oOmiepasBuBatonas nporpamma «MaTtemaruka ass
OyAyIINX UHXKCHEPOBY
2 | ABTOpBI POrpaMMbl [piranoa Mapus I[lerpoBHa
Ky3nenosa FOnust HukonaeBna
3 |Ha3panme oOpa3oBaTenbHOl | MyHUIIMTIATEHOE aBTOHOMHOE 00I11€00pa30BaTeIbHOE
OpraHu3amum yupexnenue «Cpeaasis mkona Ne 8 ¢ yrimyOJIeHHbBIM
M3YYEHHUEM OTJICIbHBIX MPEAMETOBY, JETCKUI
HIKOJIbHBIN TexHonapk «KBaHTOpHyM»
4 | Anpec opranuzanum Huxeropoackas obnacts, r. Kctoso, yii.
[TapxoBas, 1. 9a
5 | ®opma npoBeaeHuUst I'pynnosas
6 |Bua nmporpamMmbl mo YpoBHIO | BBomHas
yCBOEHUsI cojiep:KaHusl
NMPOrpaMmbl
7 | Heab mporpaMmmsl ®opmupoBanue y  O0y4amOImuUXcs  WHXXEHEPHO-
TEXHUYECKOTO M MPOEKTHOI'O MBIIIJIEHUATIOCPEICTBOM
U3yYEHUS CHEIAM3UPOBAHHBIX porpamm,
MaTeMaTHYECKOTO MOJICTTHPOBAHUS U
pelIeHrs MPaKTHUYECKUX 3a7a4
8 | HampaieHHnoctb mporpammsbl | ColManbHO-TIeqarornyeckas
9 | INMTeabHOCTH MOTYJIS 36 akaJIeMHUYECKUX YaCOB
10 | KoJim4ecTBO y4aCTHMKOB 10-15 genoBex
NMPOrpamMmbl
11 | VYcaoBue ydyacTtus B | 14-15 ner
nporpamme
12 | YcaoBus pa3memenus | O4Hoe

YYACTHHKOB IPOrpaMMBbl
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Oxunaemplii pe3yabTaT

I[To oxoHyanwm OOyYEeHHS TIO JIOTIOJHHUTEIBHOU
00111e00pa3oBaTEIHLHOM o0111epa3BUBAOIICH
porpaMMe yJaruecsi IpruoopeTyT:

IIpeomemnvie pesynomamol:

—3HaHME Juarpamm Oiliepa-BeHHa, NpuUMEHEHHE HX
IpYU PpELICHUU 3aJay, YMEHHUE 3aJaBaTb MHOXECTBO
pa3HBIMH CITIOCOOAMU U IPOBOJIUTH C HUMH OTICPAIUH;
—3HAHHE OCHOBHBIX ()OPMYJ MO TEOPUUBEPOSITHOCTEH,
YMEHHUE NPAaBUJIBHO MPUMEHATh MUX B 3aBUCUMOCTH OT
YCJIOBHH 3aJa4H;

—3HaHHME OCHOBHBIX COCTABJISIOIIUX IPadOB U UX TUIIOB,
YMCHHE MPUMEHSTh Tpadbl MPU PEHICHUN Pa3TAIHBIX
3a/1ad4;

—YMEHUE ONMUCHIBATH OKPYKAIOLINUE SABJICHUS, IEPEBOIS
UX B MareMmMaTHdeckue QOpMyIbl, IUarpaMMbl U
rpaduku;

—BIIaJICHHE HaYyallbHBIMH HaBBIKAMU paboOThl ¢ 0a30ii
suanuii ~ Wolfram  Alpha, ¢  maremartuueckoii
nporpammoii  GeoGebra, a Taxke HHCTpyMeHTaMu
Microsoft Excel;

—YMEHHUE TPUMEHATH MAaTEMaTUYECKUE WHCTPYMEHTHI,
CTPOUTH MATEMATUUYECKUE MOJIETIH.

MemanpeomemHuule pe3yromamai:

—pa3BUTOE JIOTHUECKOE MBIIUICHHE, YMEHUE 00001aTh
uHpopmarIuio;

—YCTOWYHMBBIM HMHTEPEC K MATEMATHYECKUM METOJaM
pelIeHus: TPaKTUYECKUX 3a]1ay.

Jluunocmuuie pezyromamoi:

—MPOSIBJICHUE HPaBCTBEHHO-BOJIEBBIX Ka4yecTB
JINYHOCTU: OTBETCTBEHHOCTb, HaCTOWYHBOCTb,
LEJICYCTPEMIIEHHOCTh ~ MPU  PEIIEHUH  MPaKTHUKO-
OpPUEHTHUPOBAHHBIX 3a/aY;

—pa3BUThIe KOMMYHUKATUBHBIE YMEHUSI W HaBBIKH,

YYBCTBO TOBApUILICCTBA, B3aMMOIIOMOIIN




2. O0masi XapakTepuCcTUKA NMPOrpaMMbl

2.1. IlosicHUTeILHAS 32U CKA

Poccuiickuii MaremaTuk, neaaror, TOKTOp (U3MKO-MaTeMaTHUECKUX Hayk, mpodeccop,
akanmeMuk Poccuiickoil akamemuu oOpasoBanus M. WM. bammvakoB nucan: «['7maBHas cuia
MAaTE€MaTUKU COCTOUT B TOM, YTO BMECTE C PELICHHUEM OJHOM KOHKPETHOM 3aJayd OHa CO3HAaET
obmre mpuéMbl B CIIOCOObI, MPUMEHUMBICE BO MHOTHX CHUTYaIlHsIX, KOTOpPBHIE Naxe He BCeraa
MOXKHO TMpeIBUAETh». MaremaTrudyeckoe 0o0Opa3oBaHHWE BHOCHT CBOH BKJIaa B (popmupoBaHHE
o0uieil KyJabTyphl YelIOBEKa, CIIOCOOCTBYET 3CTETUYECKOMY BOCIUTAHUIO, IOHUMAHUIO KPacOTHI
U U3AIIECTBA MAaTEMATHUYECKHUX PACCYXACHHM. M3yueHne MaTreMaTuku pa3BUBaeT BOOOpaKEHHE,
MIPOCTPAHCTBEHHBIC TPEACTABICHUS, (POPMUPYET OCHOBBI MPOEKTHOTO ¥ HMHXXEHEPHO-
TEXHUYECKOT'O MBIIUICHHUS.

JlononHutenbHast oOuieoOpa3oBareibHas oOlLiepa3BuBatonias mporpaMma «Marematruka
uis  OyoyluX WHXKEHEpOB» (Jalee - MporpaMma) HMEET COYUATbHO-Neda202UdecKyro
HanpaeieHHoCmb.

Axmyanshocms TpOTpaMMBbl 3aKITI0YAETCd B OPUEHTALMU OOYYarolMXcs Ha mpodeccuu
WHXCHEPHO-TEXHHYECKOTO IHMKJIA IOCPEJICTBOM U3YYCHHUS MATEMAaTUKH, B BO3MOXHOCTH
MPAKTUYECKOW JIGMOHCTpPAIIMU  PAa3IMYHBIX MAaTEMaTHYEeCKHX SBJICHHA HAa WHXXCHEPHO-
TEXHHUYECKOM O0OpYyIOBAaHUHU [IETCKOTO MIKOJIbHOro TexHomapka «Ksantopuym». IIporpamma
MO3HAKOMUT OOYYaIoIUXCsl C TaKUMU O0a30BBIMH MAaTEMAaTUYECKUMHU OOBEKTaMHU, Kak rpadsl,
MHOJKECTBa, T€OMETpUUYECKHUE (DUTYPBI, CUCTEMBI KOOPJHWHAT, C TIOHATHUSIMHU «BEPOSTHOCTH» H
«CTaTUCTHKAY, a TAKXKE C TAKUM (PyHIAMEHTAITLHBIM Pa3/IeJIOM MaTeMAaTHKH, KaK MaTeMaTHIeCKast
JIOTHUKA.

Hosusna coctouT B TOM, YTO pelIeHHE 3adad OyJeT MPOBOIAUTHCS Ha MEPCOHATBHOM
KOMITBIOTEpE C HCIOJIb30BaHUEM Takux mporpamM, kak Wolframe Alpha, matemaTtuueckas
nporpamma GeoGebra u ¢ wucnonb3oBanuem uHctpymentoB Microsoft Excel. Tlomyuennbie
3HAHUS U HaBBIKH CPOPMUPYIOT CEpbe3HYI0 0a3y s AalbHEHIIero yriyoJIeHHOro 00yueHus Mo
WHXEHEPHO-TEXHUUECKUM HATIPABICHUSM.

Ileoacozuyeckas yenecoobopaznocms NIPOTPaMMBbI 3aKITIOUACTCA B COUETAHUU HA YIEOHBIX
3aHATHUSIX TBEPABIX M MATKUX METOJOB pa3BUTHUs KomrmereHIuil. [Iporpamma mpeamonaraet
pa3BUTHE HABBIKOB KOMAHJIHOW pPaOOTBI, KPEATMBHOCTH, KPUTHYCCKOTO MBIIIICHHS, a TaKkKe
OpPHEHTHPOBAHA Ha MPEOJIOJICHUE CIIOKHOCTEH B KOJUICKTHBE. 3aHATHS OyIyT OPraHW30BaHbEI B
0c000i 00pa30BaTENBHON Cpejie, OTIUYAIOINICHCS OT TPUBBIYHBIX IIKOIBHBIX YCIOBUH.

OmauuumenvHou 0cob6eHHOCMbI0 TIPOTPAMMBbl  SIBISIETCSI NPOEKTHO-KEMCOBBIM METOA
nojayn Marepuana. B xone oOpa3oBaTenbHOro MOAY/sl 00yYaronIMecs MoJIydar OMbIT PelIeHUs
Keic-3ajaHuii U BO3MOXKHOCTh CO3/1aTh COOCTBEHHBIN TpoekT. PaboTa Ham MpoeKkToM U €ro

Hpe3eHTaHHCﬁ Pa3sBUBACT TBOPUYCCKHC CHOCO6HOCTI/I 06yqa10111nxc51, CO3JacT YCJIOoBUA IJId UX
4
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YCIEIIHON CaMOpealIn3aLUu.

2.2. HopMaTuBHbIE TOKYMEHTbI

[IporpamMma pa3paboTaHa B COOTBETCTBHHM C TPEOOBAHUSIMH CIEAYIOUIMX HOPMATHUBHO-
MIPaBOBBIX JOKYMEHTOB:

— @enepanbublii 3akoH oT 29.12.2012 N 273-03 «O6 oOpazoBanun B Poccuiickoit
Denepauuny;

- Vka3 Ilpesunenta Poccuiickoit ®enepaunu ot 21 wurons 2020 1. Ne 474 «O
HaIlMOHAJBHBIX LesX pa3Butus Poccuiickoin @enepanuu Ha nepuof 1o 2030 ronay;

- IIpuka3 MunucrepcrBa npocBelenns Poccuiickoit @enepauun ot 27 urong 2022 N
629 «O06 ytBepxkaenuu [lopsiaka opraHu3aiuy ¥ OCYIIECTBICHUS 00pa30BaTeIbHOM AEATEIHHOCTH
0 JTOTIOJHUTEIBHBIM 00111e00pa30BaTeIbHBIM ITPOrpaMMaMy;

- [Ipuka3z MunucrepcrBa npocsenienus: Poccuiickoit ®enepanuu ot 03.09. 2019 r. Ne
467 «O0 ytBepxaenuu lleneBoil Moaenu pa3BUTHS PETHOHATIBHBIX CHCTEM JOMOJHHUTEIHLHOTO
o0Opa3oBaHUs eTeiy;

— [Ipuka3z MunucrepcTBa Tpy/ia U conManbHOM 3amuThl Poccuiickoit denepannu ot 22
centsiops 2021 r. N 652 «0O0 yrBepxkaeHun mnpodeccuoHanbHoro crangapra "l[lemaror
JOTIOTHUTEIILHOTO 00pa30BaHus I€TEH U B3POCIBIX;

- [TuceMo MunobOpHaykun Poccun ot 18.11.2015 Ne 09-3242 «O HampaBiieHUn
unopmanun» (BMecte ¢ «MeToAMYECKMMU PEKOMEHJAIMAMH 1O  MPOEKTUPOBAHUIO
JOTIOTHUTEIFHBIX 00IIepa3BUBAIOIINX MPOTrpamMM (BKIIIOUAsi Pa3HOYPOBHEBLIE IPOTPAMMBI )»);

- [Tucemo MunoOpnayku Poccum ot 29.03.2016 Ne BK-641/09 «O HampaBnenuun
METOJMYECKUX pEeKOMEHIalui» (BMecTe ¢ MeToANuYeCKUMHU PEKOMEHALUsIMU M0 pealn3aluu
aJalTUPOBAHHBIX JOMOJIHUTENbHBIX OOIIe00pa30BaTEIbHBIX IMPOTPAMM, CIIOCOOCTBYIOIIMX
COLMAJIBHO-TICUXOJIOTHYECKOM peadunuTanuy, NpoeccHoHaIbHOMY CaMOOIIPEIEIEHUIO IeTeil ¢
OTPaHWYEHHBIMH BO3MOXKHOCTSMH 37I0POBbsI, BKIIIOYasl JETEH-WHBAIUAOB, C YUETOM UX OCOOBIX
o0pa3oBaTeNbHbIX TOTPEOHOCTEH);

— Crparerus pa3sutus Bocnutanus B Poccuiickoit @enepannn Ha nepuoa 10 2025 roxa,
yrBepxkaeHHas Pacnopsbkennem llpaButensctBa Poccuiickoit @enepanuu ot 29 mas 2015 r. Ne
996-p;

- [Tucemo MunucrepctBa npocsemienus PO or 7 mas 2020 r. Ne BB-976/04 “O
pearM3allud KypCcOB BHEYPOUHOW JAESITENbHOCTH, MPOTrpaMM BOCHUTAHHMS W COLMAIH3AINH,
JOTIOTHUTETIFHBIX ~ OOIIePa3BUBAIOIIUX MPOrpaMM C  HCIOJB30BAaHHUEM JIUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOIOTUN;

— KoHmenmust pa3BUTHS JOMOJHUTEIBHOTO oOOpa3oBanusi nered no 2030 rona,
yrBepxkacHHas PacniopspkenneM IpasurensctBa Poceniickoit @enepanyu ot 31 mapra 2022 1. Ne

678-p;



- [Tpuka3 MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoit @eneparuu ot 23.08.2017
r. Ne 816 "OO6 yrBepxkaecauu llopsaka NPUMEHEHUS OPTaHU3AMMUSIME, OCYIIECTBIISIOIIMMHE
00pa30BaTeNbHYIO JIESATEIBHOCTD, MIEKTPOHHOTO O0y4YeHUS, TUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX
TEXHOJIOTHH NpU peanu3auy 00pa3oBaTeIbHbIX porpamMm";

- [TocranoBnenue ['maBHOTO rocyiapcTBEeHHOTO caHUTapHOTO Bpada PD ot 28 ceHTs0ps
2020 r. Ne 28 "OO6 yrBepxkaenun canutapHbix mpasun CII 2.4.3648-20 "Canurapho-
SMHUJIEMHOIOTUYECKHE TPeOOBaHUS K OpPraHM3alUsAM BOCIUTAHUSA W OOY4YeHMs, OTIbIXa U
o3goposieHuss aereid u mononexu". CanlluH 1.2.3685-21 «l'urmeHnueckue HOPMAaTUBBI U
TpeOoBaHMs K 00ecreueHn 0 0€30MacHOCTH | (M) OE3BPETHOCTH JIJIs YelloBeKa (PaKTOPOB CpeIbl
o0oUTaHUAY;

- Pacniopsxenue [lpaButensctBa Huxeropoackoit oonactu ot 30.10.2018 Ne 1135-p
«O peanmzanuu MEPOIPHUATHI 110 BHEIPEHUIO LIETIEBOM MOJIENIN Pa3BUTHS PETHOHAIBHOM CHCTEMBI
JOTIOTHUTEIILHOTO 00pa30BaHus AeTen»;

— Meroanueckue PpEeKOMEHJAMH 10 pa3paboTKe (COCTaBICHUIO) OMOJHUTEIBHON
o01eobpazoBatenbHON obmepaspuBatomeii mporpammel ' 6OY JITIO HUPO;

- Ycera MAOY CIHI Ne 8.

2.3. Henab 1 3a1a44 POrpaMMbl

Heas mnporpammbl: (GOPMHpPOBAHHE Yy OOYYAIOUIMXCS HHKECHEPHO-TEXHHUECKOTO U
IPOEKTHOTO  MBILIUIEHUS  MOCPEACTBOM  M3YYEHHUS  CHELHMAIM3HPOBAHHBIX  IPOTPaMM,
MaTeMaTHYeCKOr0 MOJIEIMPOBAHUS U PEILICHHs MPAKTUYECKUX 3a/1a4.

3agauu nporpaMmsbI:

Obpaszosamenvhule:

— U3YYUTh OCHOBBI HAIJIATHOW TE€OMETPHM; TEOPUM MHOXKECTB U  JIOTHKH;
KOMOMHATOPUKHU U TEOPUU BEPOSTHOCTEN; TEOPUU rpados;

— chopmupoBaTh HavalbHble HaBbIKH paboTel B mporpammax Wolfram Alpha,
GeoGebra, Microsoft Excel;

— chopMHpPOBaTh HABBIKM MAaTEMaTHYECKOTO MOJICIIUPOBAHUSI.

Pazeusarowue:

— Pa3BUTh U PACHIMPUTH TEXHUIECKUN KPYTr0O30p, JIOTHIECKOE MBIIIUICHHE 1 YMEHHE
000011aTh HHPOPMAIIHIO;

— pa3BUTH MO3HABATEIbHYIO MOTPEOHOCTh U MHTEPEC K MAaTEMAaTHYECKUM METOAaM
peIeHHsI MPaKTHYECKHX 3a/1a4.

Bocnumamenvhuie:

— BOCIIHTaTh  HPABCTBEHHO-BOJIEBbIE  KauecTBa  JIMYHOCTU:  OTBETCTBEHHOCTH,

HaCTOﬁqHBOCTB, HEJICYCTPEMIICHHOCTD,



- C(l)OpMI/IpOBaTB KOMMYHHUKATUBHBIC YMCHHUS W HABBIKHM, YYBCTBO TOBApHUIICCTBA,

B3aMMOIIOMOIIIH.

2.4. Ilnanupyemble pe3yabTaTbl 0CBOEHHS MPOTrPaMMBbl

[To oxoHYaHWU O0yUYEHUS IO IPOrpaMMe 00yUaroIIrecst MPUOOPETyT:

IIpeomemnvle pesyromamoi:

— 3HaHWe auarpamm Diinepa-BeHHa, mpuMeHEHHE WX TPH PEIICHWH 3a/a4, yMEHHE
3a1aBaTh MHOXECTBO Pa3HBIMHU CIIOCOOAMH ¥ IIPOBOAUTE C HUMH OIIEPAIliH;

— 3HAHHWE OCHOBHBIX ()OPMYII IO TCOPUHU BEPOSTHOCTEH, YMEHHE TPABUIBHO IIPUMEHSTH
UX B 3aBHCHMOCTH OT YCJIOBHI 3a/1a4H;

— 3HAHWE OCHOBHBIX COCTaBJSIONMX TPadOB W MX THUIIOB, YMEHHE MPHMEHSTH Tpadbl
IIPU PEIICHUN Pa3JInYHBIX 3a/1a4;

— YMEHHE OIKCHIBATH OKPY)KAIOIIME SBIICHHS, IIEPEBOJAS HMX B MaTeMaTHYECKHE
(bopMyIIbl, THarpaMMbl U TpaduKu;

— BIaJEHHE Ha4yalbHBIMH HaBbIKaMu paboTel ¢ Oaszoii 3manuii Wolfram Alpha, ¢
Marematuieckoi mporpammoit GeoGebra, a Takke nacrpymentamu Microsoft Excel;

— yMeHHE IPUMEHATh MaTeMaTHYeCKHe HMHCTPYMEHTBI, CTPOMTH MaTeMaTHYECKHUe
MOJIEIIH.

Memanpeomemnule pesyriomamo:

— Ppa3BUTOE JIOTHYECKOE MBIIIICHHE, yMEHUE 0000111aTh HHPOPMAIIUIO;

— YCTOMYHUBBIN HHTEPEC K MATEMATHYECKUM METOJaM PEIICHUs TPAKTHYECKUX 3a7a4.

Jluunocmmuvie pezyromamel.

— TpOSIBICHWE  HPABCTBEHHO-BOJICBBIX  KA4YeCTB  JIMYHOCTH:  OTBETCTBEHHOCTH,
HACTOWYHMBOCTS, IIEJICYCTPEMIICHHOCTD TPH PEIICHUH IPAKTHKO-OPUEHTHPOBAHHBIX 337134,

— pa3BUTBIE KOMMYHHMKATHBHBIC YMEHHS W HAaBBIKK, 9YYyBCTBO TOBApHIIECTBA,

B3aNMMOITIOMOIIIH.

3. Mopsagok arTecTannu
Tekyiuit KOHTPOJIb POBOIUTCS B popme BoimoaHeHus yrpaxHenuit (IIpunoxenne 1).
IIpomerxyTouHas aTTecTalnys 1o nporpaMmme MpoBOAUTCS B (hopMe MPOBEPOYHON pabOThI

0 pelIeHuo npaktruueckux 3ananuii (IIpunoxenue 2).



4. CopepxaHne NporpaMMbl

4.1. YyeOHO-TEMATHYECCKHNH MJIAH

Beero B ToMm uncne
Ne HanmenoBanue pasnenos @OpMBI KOHTPOJIA
yacoB | Teopusa | IIpakruka
1 | Benenue B 00pazoBaTeIbHYIO 1 1 - Becena
porpamMmy
2 | Harmsagnas reometpus. 10 5 5 YnpaxHeHus
Bexrops!
3 | Teopust MHOXECTB U JIOTHKH. 8 4 4 VYpaxxHeHus
IIpukiagueie 3anaun
4 | DneMeHThl KOMOMHATOPUKH. 8 4 4 YpaxHeHus
Teopus BeposiTHOCTEMN
5 | Teopus rpados. TpaHCIIOPTHEIC 8 4 4 YupaxHeHus
3aauu
6 | [IpomexyTouHas aTTecTanus 1 - 1 [IpoBepounas
pabora
Hroro 36 18 18
4.2. Kanenapublii yueOHbI# rpauk
Pa3nenst Cents6ps | Okts16pp | Hos16pp JexaOpb Hroro
Bsenenue B
00pazoBaTeIbHYIO 1 1
porpamMmy
Harnsnnas reoOMeTpHsL.
122|221 10
Bexkropsl
Teopus MHOXKECTB 31
JIOTHKH. [Tpuknanabe 1(2 2(1 8
3a1a4y
OneMeHThI
KOMOHWHATOPHKH. 11212121 8
Teopus BeposTHOCTEM
Teopus rpados.
TpancnopTHbIE 3a1a4n helele|t °
IIpomexxyrounas 1 .
aTTecTanus




HTroro 202 2 2

21202022122 2(2|222|2]|2 36

4.3. ConeprxaHue y4eOHO-TEMATHYECKOT0 MJIaAHA

Ne Tema pazaena

Conepskanue pasnena

1 | Beeaenue B 00pa3oBaTeIbHYIO

[pOrpaMMmy

Teopusi: BBOAHBIM HMHCTPYKTaXX II0 TEXHUKE
0€30IIaCHOCTH: TMpaBWJIa IOBEIECHUS HA 3aHATUSIX,
IpaBUjIa MPOTHUBOMNOXKAPHON 0€30M1acCHOCTH, IpaBUIIa
ANIEKTPOOE30IIaCHOCTH, CAHUTAPHO-TUTUCHUYIECKUE

IpaBWwia, I[paBWja  IPaMOTHOTO  BBINOJIHEHUS
ornepanuii Ha 000pyI0BaHUH, IIPaBUJIA I1OJIb30BAHUS
uHCTpyMeHTaMH. OCHOBHBIE pa3leiabl IPOrPaMMBI.
[TepcnekTHBBI IPUMEHEHUS TPUOOPETEHHBIX 3HAHUH.
IIpakTuka: 3HaKOMCTBO, paboTta B komaH1ax. [louck

HH(i)OpMaIII/II/I O BCIIMKHUX MaT€MaTHuKax.

2 | HarnsaHast reoMmeTpus.

Bexrops!

Teopusi: cucTeMbl KOOPIUHAT: KOOPIUHATHBIN JIyd,
KOOpJIMHATHAs  MOpsMas,  JeKapToBa  CHCTEMa
KOODP/IMHAT, TpexMepHas, WTMHIPUYECcKasl,
noJisipHasi. GUTYphI ¥ UX OCHOBHBIC COCTABIISIOIIUE B
Wolframe Alfa. BekTopbl, BEKTOpHOE UCUHCIICHHE B
Wolframe Alfa.

IMpakTHKa: TOCTPOCHHE CHCTEMBI KOOpAWHAT B
Wolframe Alfa. Peanusaiusi u3y4eHHBIX CHOCOOOB
Busyanusanun B Microsoft Excel. ITocrpoenue

¢duryp B Microsoft Excel, GeoGebra

3 | Teopust MHOXECTB U JIOTHKH.

[Tpuknanuelie 3a1a4n

Teopusi: MHOXXECTBa, OCHOBHBIE CBOMCTBa, BHIBI
MHOECTB B Wolframe Alfa. OCHOBEI
maTtemaruueckoi joruku B Wolframe Alfa.

IIpakTuka: penieHue Jjoruyeckux 3agad B Microsoft
Excel. TlocrpoeHne pasHBIX BHIOB JAWarpaMM B
Microsoft Excel. Pemenne 3amau ¢ nuarpammamu B

Microsoft Excel




4 | DnemMeHThl KOMOMHATOPUKH. Teopusi: OCHOBHBIE MeETOJbl KOMOWHATOPUKU B
Teopus BeposiTHOCTEH Wolframe Alfa. ®opmyna BepositHoctn B Wolframe
Alfa.
IIpakTHKa: MpoBeACHNE YKCIIEPUMEHTOB C MOHETOM,
UTpaIbHOW KOCTBIO (KyOmkom). ITomck mpoieccos,
OTpaXKaroIIUX BEPOATHOCTHBIE MOIXOJbl. Pemenue
3aJla4, HAMpaBJICHHbIX HA OCBOEHHE OCHOB
KOMOMHATOPUKHU U TEOPUHU BEPOSTHOCTEN
5 | Teopus rpadoB. Tpancoptasie | Teopusi: rpadnl, 6a30BbIe TOHITHS U ONPEIACICHHUS,
3a/1a4uu obnacTu nmpuMeHeHus. MeTobl KpaT4allero nyTu ¢
UCTIOJIb30BaHueEM IpadoB. TpaHCTIOPTHBIC 3a0a4H.
IIpakTuka: pemieHue 3agad ¢ MOMOUIBIO TpadoB.
[Ipumenenune mMeToja Kparyaiiiiero myTd Ha rpade,
UCCIIeIOBaHNE HalIeHHOTO MyTH. MoienupoBaHue u
pacuer TpaHcHOpTHO# 3amaun B Microsoft Excel
6 | [IpomexxyTouHas aTTecTanus IIpakTHKa: peleHre NPaKTUIECKUX 3aJaHUN
5. OpraHu3anMOHHO-NEeAAroOrNYecKue YCJI0BUS MPOrpaMMbl
Bospact obyuaromuxcs: 14-15 ner.
Cpok peanu3aiuy nporpaMmel: 36 akaJeMHYECKUX YaCOB.
Pexxum 3ansTuii: 1 pa3 B Henento.
dopma opraHuzauy yueOHol e TeTbHOCTH: HHANBHUyalbHAas U TPYIIIOBas.
KonnyectBo obyuatommxcs B rpynmne: 10-15 yenosexk.
6. MaTrepuanbHO-TeXHHYECKOe o0ecnieyeHue
Jlnis peanuzaiiuy mporpamMmbl HEOOXOMMO clielyrolee 000py10BaHHE:
Ne HaumenoBanue o0opynoBanus Komnuectso
1 | Cron 15
2 | Cryn 15
3 | Yuurenbckuii cTon 1
4 | YauTenbCKui cTyn 1
5 | Ilpoextop u 3xpan/TB ¢ Gonbimm 3xpanoM (TpeOyeTcsi BO3MOXKHOCTD 1
MOJIKITIOYEHUST K KOMITBIOTEPY)
6 | MapkepHas nocka/guunyapt 1
7 | Kommbrotrep ¢ MOHUTOPOM, KIIaBUATypOH M MBILIIKOM 15
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7. OneHOYHbIE MAaTEePHUAJIbI

7.1. Kputepuu oneHkn padoT o0y4aromuxcs

[To wrory 3aBepuieHHS TPOTPaMMBI, JJISl BBUIBICHHS YpPOBHS 3HAHUI, oOydaromiuecs
IPOXOJST MPOMEXYTOUHYIO aTTeCTaluio B (hopMe MPOBEPOUHON pabOThI, a MIMEHHO PELICHUS
MpaKTUYeCcKHX 3aganuii. Paborta coctout n3 5 3amanuii. 3a kax10e NpaBUIbHO PELICHHOE 331aHNE
oOyyaromuecst mojay4aroT 2 0amia, 4acTU4HO perieHHoe — 1 Oam, He pemenHoe — 0 6amios.
MakcumanbHo 3a padoty — 10 6amios.

VYpoBeHb OCBOCHHSI TNPOTPAaMMBI OIpEIEseTcss MO0 CymMMe OauioB, HaOpaHHBIX 3a

WUTOTOBYIO POBEPOUHYIO padoTy.

Kpurepuu onpenenenus ypoBHsI OCBOCHMS IIPOrPAMMBbI

Ne [TapameTpsl OLICHKH YpoBeHb OCBOCHUS IPOrPAMMBbI
Hwuzkuit Cpennuit Bricokwnii
1 | Teopernueckue 3HAHUSA © 0-4 6anna 5-7 6annoB 8-10 6amnoB

IMPAKTUYCCKHUC YMCHUA 10
pe3yapTaram HUTOTOBOM

MIPOBEPOYHOMN pabOTHI

8. Cnmcok JuTepaTypsl

1. Apudmernka. Harnsgnas reometpusi, 3agaun. 5 kimace / B. B. IIpaconos. — Mockaa:
MIIHMO, 2020. — 118 c. - ISBN 978-5-4439-1474-9.

2. BeutromoB, E. M. Maremaruka: JIOTHKa, TCOPUS MHOXXECTB M KOMOWHATOPHKA:
yuebnoe nocodue mis CI1O / E. M. Beuromos, /1. B. Illupokos. - Mocksa: FOpaiit, 2019. - 243 c.
- ISBN 978-5-534-06616-6. // Oo0pa3oBarenbhas tiardopma IOpaiiT: caiit. — URL:
https://urait.ru/bcode/453051 (mxara obpamenus: 30.08.2022).

3. ToBop, C. Matemaruka tynkut / Ceriana ['oBop. — MockBa: @oHJ HOBBIX GOpM
pa3BuTHs oOpa3oBanus, 2018. — 36 c.

4. KuekoBkuH, I'. A. Teopus rpados. Cpena Maxima: yueGHoe ocoOue /i By3oB /I
A. KnexoBkuH. - Mocksa: IOpaiit, 2022. - 133 ¢. - ISBN 978-5-534-10084-6. // O6pa3oBatenbHas
iatdopma KOpaiit: caiit. — URL: https://urait.ru/bcode/453051 (nata obpamenus: 30.08.2022).

5. JlurBak, H. Komy HyxXHa MaTeMmaTuka?: MOHSATHas KHUIa O TOM, KaK YCTPOEH
uuposoit mup / Hennu JlutBak, Auapeit Paiiroponckuii. - MockBa: Mann, MBanos u ®@ep0ep,
2017.- 189 c. - ISBN 978-5-00100-521.

6. Maremaruka 1 nHpopmaTHka: yueOHuk u npaktukym it CI1O / T. M. bensesa, A.T.
Kymunos, C.1. OqunioB [u np.]; nox penakuueit B. . Dnpkuna. - Mocksa: FOpaiit, 2022. - 402
c. - ISBN 978-5-534-10683-1. // Oo0pa3oBarenbHas tuiarpopma FOpaiit: caiit. — URL:
https://urait.ru/bcode/453051 (mxara obpamenus: 30.08.2022).
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7. Marematuka, 5 Kj1acc: yueOHUK ai1s 0011eo0pa3zoBaTenbHbIX OpraHu3anui, B 2 4. / H.
A. Bunenkun, B. 1. XKoxos, A. C. Uecnokos, C. U. llIBapuOypa. — Mocksa: Muemosuna, 2020.
—199 c. — ISBN 978-5-346-03717-0.

8. Oaxum, Bb. Jlymaii kax maremaruk: Kak pemars mo0ble 3amaun ObicTpee |
addextuBaee / bapdbapa Oaxmm: nep. ¢ anri. M. MaiirypoBa. — Mocksa: AnbsnuHa [Tabnumiep,
2022. — 284 c. - ISBN 978-5-9614-5206-8.

9. Caseunbes, B. Craructuka u xotuku / Bnaqumup Caenbes. - Mocksa: ACT, 2018.
- 189 c. - ISBN 978-5-17-108287-1.

10. ®dunkoBa, M. A. Tabmuup? Popmynsi? Jlerko! IlomaroBass MHCTPYKIHS I10
co3manuto Tabmuil, rpadukoB u popmyn B Excel / M. A. @unkosa, A. I1. [Terpenko. — CI16: Hayka
u Texauka, 2020. -288 c.- ISBN 978-5-94387-929-6.

11. Duarckas, H. FO. Teopus BeposTHocTeil: yueOHOe mocobue mnst By3oB / H. HO.
Onartckas. - Mocksa: FOpaiit, 2022. - 203 c. - ISBN 978-5-534-01338-2. // O6pa3oBaTenpHas
mwiargopma FOpaiir: caiir. — URL.: https://urait.ru/bcode/453051 (mxara oopamenus: 30.08.2022).

12. sAxoBaes, B. b. Cratuctuka. Pacuersr B Microsoft Excel: yueObHoe mocobue s
By30B / B. B. SlkoBneB. - Mocksa: lOpaiit, 2022. - 353 c. - ISBN 978-5-534-01672-7. //
OopasoBarenbhas miardopma IOpaiit: caiit. — URL: https://urait.ru/bcode/453051 (mata
obpamienus: 30.08.2022).
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[Ipunoxenue 1

yl'lpa)KHeHI/Iﬂ AJISI IPOBEACHUSA TECKYLIET0 KOHTPOJIA

Paznen VYnpaxxuenus Penrenue
Harnsanas 1) HapucyiiTe KapTHHKY 1O 3aJaHHbIM | 1)
TEOMETPHSL. Ha KOOPJMHATHOM TIOCKOCTH TOYKAM:
Bekrops! (-10;-1); (- 8;-5); (4;-5); (8;- 1),
(-4:-1); (4, 2); (6; 5); (5; 10); (1; 12);
(0;12); (- 6,5; 13); (- 2; 9); (- 1, 5); § Rt
(-2;2); (-7;14); (- 7; 16) ; (- 4; 15). [F
2) 3anansl BekTOphl a= (—3;5) u b= 2)¢c="a+b=(-3;5) +
(0; —1). HaiiTi koopiHATHI BEKTOpA +(0;-1) =(-3+0;5+
c="at+b +(—-1)) = (-3;4)
Teopus 3anucaTh JIEMEHTHI MHOXKeCTBA E,
MHOKECTB U eCcIIu AUB ={2,3,4,6,8,9,10,12}
JIOTHKH. E=AUB,ANnB,A\B,¥ ANnB ={612}
IMpukiaHbIe A=1{2,4,6,810,12} A\B = {2,4,8,10}
3a71a4u B ={3,6,9,12} Ap={3,6,9,12}
DneMeHTHI 1) V mamer 2 siomoka w3 rpymm. | 1)
KoMOUWHATOpUKHU. | KaKbIil 1eHb B TEUCHHE S AHEH MOAPST 5! _ 1-2-3-4-5 — 10
Teopus OHa BbIAET 1O oaHOMY OpPYKTY.| 21-31 1-2-1-2-3
BEPOSITHOCTEH CKOJIBKUMH ~ CITIOCOOaMH  3TO  MOXKET
OBITH caemano?
2) AGoHeHT 3a0bLI MOCIEAHIOW0 Uy | 2)
HOMepa TejaedoHa U MO3TOMY HabHpaeT p= 1 4 1 N 1 _ 3 —03
e¢ Hayraa. OnpenenuTh BEPOSITHOCTH 10 10 10 10

TOr0, YTO €My IPUIAETCA 3BOHUTH HE
0oJiee yeM B 3 mecTa

Teopus rpagos.
TpancnopTHbie
3a7a4un

Mexny AeBATHIO IIAHETAMHUCOJIHEYHON
CUCTEMBl YCTAaHOBJIEHO KOCMHYECKOE
coobiieHue. PelicoBple pakeThl JETal0T
[0 CJIEAYIOIUM MapuIpyTaMm: 3eMis —
Mepxkypuii; [Inyron — Benepa; 3emmus —
IInyron; Ilmyron —  Mepkypui;
Mepkypuit — Bene; Ypan — Henryn;
Hentyn —Cartypn; CatypH — IOnurep;
Onutep — Mapc u Mapc — VYpan.
MoOXHO 1M JOJETETh Ha PEHCOBBIX
paketrax c 3emun 10 Mapca?

SEenUIA }—iI'I.I'IE.'pK_'prITI

[lnyTon

BeiBoa: nmoserets oT 3emiuu 10
Mapca Henb3s.
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[punoxenue 2
KoHTpOoNbHO-IMarHOCTUYECKHE MaTEePUATBI
JUISL TIPOBEICHUS TPOMEXKYTOYHOM aTTecTallui 00y4JaroInXCs
10 UTOTaM BBOJHOTO MOJYJISI OOyUCHHS
Buj arrectanmu: npoMexxyTodHasi.
®opma npoBeeHNs ATTECTALMM: TPOBEPOUHAs padoTa.
Ilopsiiok NpoBeeHUsI M COJIeP:KaHNe ATTeCTALMHU
[IpomexxyTouHasi arrectanus HPOBOTUTCS B (GoOpMe MPOBEPOYHOH pabOTHl HA 3aHATHH Ha
MocJIeTHeH Henene yueOHoro Moayiisi. Bpems Ha BeinosHeHue paboThl — 45 MUHYT.
HNHcTpyMeHTapHii OLIeHNBAHUSA
[IpoBepounas paboTa COCTOMT M3 5 3amaHuil. 3a KaXA0e NPABWIBHO pEIICHHOE 33/1aHue
oOyyaromuecsi ojay4arT 2 Oamia, 4acTHYHO penieHHoe — 1 Oam, He pemenHoe — () 0auIoB.
MaxkcumanbHo 3a paboty — 10 6anos.
OnpenesieHue ypoBHSI 0CBOEHHS MPOrpaMMbl
YpoBeHb OCBOCHHS HPOTPAMMBI OIPEIEISAETCS MO0 CyMMe OaiioB, HaOpaHHBIX 32 MTOTOBYIO
MIPOBEPOUHYIO PadoTYy.

Kpurepuu onpenenenus ypoBHsI OCBOCHHS IPOrPAMMBbI

Ne [TapameTpbl OLIEHKH VYpoBeHb OCBOCHUS IPOTPAMMBI
Hwuzkuit Cpennuii Bricokuii
1 | Teopernueckue 3HAHUS U 0-4 Gamna 5-7 6amnoB 8-10 6amoB

MPaKTUYECKUE YMEHHUS TI0
pe3yabTaTam UTOTOBOM

MIPOBEPOYHON pabOTHI

IIpoBepounasi padoTa Mo UTOramM BBOJIHOI0 MOJYJisl 00y4eHUs

no nporpamme «MartemMaTuka /s OyAymMX HHKEHEPOB»

1. Bextop a= (3; —2). Haiitu koopanHaTHI BEKTOpa 2a

Pewenue: Za= 2+ (3; =2) = (2-3;2-(=2)) = (6; —4)

2. HaiitTu koopiuHaTHI BeKTopaﬁi’ eciu A (-4; 2), B (1;-3).

Pewenue: B= (—1— (—4); —3 —2) = (5;-5)

3. IlponmrocTpupoBaTh C MOMOLIBIO KPYTOB Diijiepa CIeAyIONIyo GopMyy:
E = A\(BUO().

Pewenue: Bomonnss neiictsue B ckodkax (B U €) nomydnm:
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£

Ny

ITocme 3Toro Imoj1y4acm A\E, T.C. H€O6XO,I[I/IMO BBIJICIIUTE Y4aCTOK MHOXKECTBA A, HE

mpUHAIeKANH MHOKecTBY E. OTBeT mpumet Gpopmy:

4. AGoHeHT 3a0bL1 nocineanue 2 udpsl TeneOHHOTO HOMepa, HO IIOMHHT, YTO OHH PAa3JINYHbI U
00pa3yloT IBy3HauHoe uncio, MeHbinee 30. C yderoMm 3TOro oH HaOupaeT Hayraja 2 LUQpBIL.
Haiiti BEpOsSITHOCTB TOTO, YTO 3TO OYAYT HYXKHBIE I (PHI.

m
Pewenue: P = _, Tie M - 4UCII0 UCXOJ0B, OJArONpPUSITCTBYIOLIUX OCYUIECTBICHUIO COOBITHS, a
n

N - YKCJI0 BCEX PABHOBO3MOKHBIX 2JIEMEHTAPHBIX HCXO/I0B.
m=1, Tak Kak TOJbKO OJHO 4YHCJIO TMpaBuibHOE. [lomcunMTacM KOJUYECTBO BCEX
BO3MOJKHBIX JIBY3HAUHBIX YHCEN C pa3HbIMU LUdpaMu, MeHbiiee 30, KOTOpbIE MOXKET HaOpaTh
a0OHEHT:
10 12 13 14 15 16 17 18 19

20 21 23 24 25 26 27 28 29

1
Taxux uucen N=18 mryk. Toraa uckomas BepositHocth P =

18

5. Ha pucynke — cxema aopor, csizbiBatoiiux ropoaa A, b, B, I, /1, E, K u K. Tlo kaxxmnoii nopore
MOXHO JIBUTAThCSI TOJBKO B OJTHOM HaIPaBJICHUH, YKa3aHHOM CTPeKOil. CKOJIBKO CYIIECTBYET

pa3nuuHbIX myTel u3 ropoja A B ropoa K?

B A "

r

Pewenue: ABJIUK; ABJIK; ABBJIUK; ABBJIK; ABJAUK; AB/IK; ABXK; AI'BJIMK; AI'BJIK;
AT'BXK; AI'EXXK; ATEK. IToacunraB konuuecTBoO myTei, moiaydaem 12.
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AIMAHUCTPALINS KCTOBCKOTI'O MYHUIIUITAJIBHOT'O OKPYT'A
HUKEI'OPOACKOHU OBJACTH

MYHUIHUITAJIBHOE ABTOHOMHOE OBIIEOBPA3OBATEJIBHOE
YYPEXJIEHHUE
«CPEJJHSASA HIIKOJIA Ne8
C YI'IYBJIEHHBIM U3YYEHUEM OTAEJIBHBIX ITPE/IMETOB»

Paccmotpena Yr1Bepxaaro

IIEJarOrH4eCKUM COBETOM Jupexrop /benam E.A.
Ot «29» aBrycta 2024 r. [Ipuka3z Ne 20 O]

[Iporokon Ne 1 «29» aBrycra 2024 r.

JlonosHUTeIbHAS 001Ie00pa3oBaTeIbHAS
(o0mepa3BuBamIas) NporpaMmma
TeXHUYECKOH HANPABJIEHHOCTH

«MATEMATHUKA UIA BYAYIIUX UH’KEHEPOB»

Bospact obyqarommxcs: 14-15 ner
Cpoxk peanusanuu nporpaMmmsl: 1 roa
OO6umit 06bem nporpammsl B yacax: 36

ABTOp — COCTaBUTEIb MTPOTPAMMBI:
[{piranoBa Mapus I[letpoBHa,

YUHUTENIb MATEMATHKH,

MeAaror T0MOJHUTEILHOTO 00pa3oBaHus,
Ky3nenosa FOnus HukonaeBna,

YYHUTE]Ib MAaTEeMAaTHKH,

MeJaror JOMOJHUTEIHHOTO 00pa3oBaHus

r. KcroBo
2024 r






AHHOTALIMA ITPOT'PAMMBI

Lenpto naHHON TporpamMMbl sIBISETCS (OPMHUPOBAHHE Y OOYYAIOIIUXCS HHKEHEPHO-
TEXHUYECKOIO0 M TPOEKTHOIO MBIIUICHUS TOCPEACTBOM M3Y4YEHHs CIELUaTU3UPOBAHHbBIX
IIpOrpamMM, MaTeMaTHUECKOr0 MOJICIMPOBAHUS U PELIEHUs IPAKTUYECKUX 3a/1a4.

[Iporpamma BKJIIO4aeT B ceOsi BBEJACHHE B OCHOBHBIC DPa3/ieibl I€OMETPUH, TEOPHH
MHOYECTB, TEOPHH BEpPOATHOCTEH, Teopuu rpadoB. Taxke 3HAYUTEIBHBIN AKIEHT YAEISIETCS
uzydenuto 0Oa3bl 3Hanmii Wolframe Alpha, wmaremaruueckoir mnporpamme GeoGebra wu
uncrpymentoB Microsoft Office Excel.

B pe3ynbpTare ocBo€HUs IpOrpaMMbl 00y4yaroIIyecs JOJKHbI OBIaIETh HaBbIKAMU PaOOTHI
c 6aszoii 3nanmii Wolfram Alpha, ¢ maremaTtmueckoii mporpammoit GeoGebra, a TaKxe
uHctpymentamu  Microsoft Excel;, 3HanusiMH W yMEHHMSMH TNPUMEHSTh MAaTEeMaTHYCCKHE
MHCTPYMEHTBI, CTPOUTh MAaTEeMaTHYECKHE MOJENH; 3HAHUSAMHU IO KOMOMHATOPHKH, TEOPUHU
MHOJKECTBa, MaTeMaTHYeCKOW JIOTMKH, TEOpUH TIpadoB; HaABBIKAMU IOCTPOEHHSI CHCTEMbI
KOOP/IMHAT, CIIOKHBIX (PUTYP; YMEHHEM pelIaTh 33Jja4u 110 TEOPUU BEPOATHOCTH; YMEHHE PEIIaTh
TPAHCIOPTHBIE 33]]a4l; HABBIKOM 10 CBOWCTBAM YacTeil eNiaTh BEIBOJIBI O CBOMCTBAX IIEJIOTO, T.€.
YMEHHUE CUHTE3UPOBATh Pe3yJIbTaThl PELICHUs OTACIbHBIX 110/331a4; HABBIKOM JIEKOMII03UPOBAThH
CJIO’KHYIO 33/1a4y Ha 0oJjiee MpOCThIe U BHICTpaUBaTh pabOTy ¢ HUMH; KOMIUIEKCHBIMU 3HAHUSIMU
B JIPYT'uX 00JacTAX HAYKH MPU W3YYCHUH YHHUBEPCAJIHHBIX MAaTEMaTHUECKUX MOJAETCH M yMEHHE
MPUMEHATh MEXIUCIUILUTUHAPHBIE TEOPETHYECKHE 3HAHWS HAa MPAKTHUKE;, CIOCOOHOCTHIO U
TOTOBHOCTBIO K OOIIEHHIO M COTPYAHMYECTBY CO CBEPCTHHKAMHU M B3POCIBIMH B Ipolecce

00pa3oBaTeNbHON, OOIECTBEHHO-TI0JIE3HOM, TBOPUECKOM eI TeTbHOCTH.
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