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IHHOACHUTEJIBHAA 3AITMCKA

PabGouass mporpamma mns oOywarommxcss 5 kiacca pa3pa0oTaHa Ha OCHOBE
denepaIbHOrO IOCYIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAAapTa OCHOBHOIO OOIIEro
o0pa3oBaHusi C YYETOM M COBPEMEHHBIX MHUPOBBIX TpeOOBaHMM, MPEIbABISEMBIX K
MaTeMaTU4eCKOMy OOpa30BaHUIO, M TPaJULUN POCCHICKOro o0pa3oBaHUs, KOTOPHIE
00ecreynBaroT OBJIaJICHUE KIIFOUEBBIMUA KOMIETEHIIMSIMH, COCTABIISIIOIIIMMHI OCHOBY JUJIS
HENPEPHIBHOIO 00Pa30BAHMS U CAMOPA3BUTHSI, & TAKXKE LIETIOCTHOCTh OOIIEKYJIBTYPHOTO,
JUYHOCTHOTO M II03HABaTEJBHOTO pPa3BUTHUA oOydwaromuxcs. B paboueil mporpamme
YUTEHbl UJIeU U TNosiokeHUs: KoHIenuu pa3BUTHS MaTeMaTHYECKOro oOpa3oBaHUs B
Poccuiickon ®@enepannu.

[Iporpamma Mo pa3BUTHIO MaTE€MaTUYECKOM T'PAaMOTHOCTH SIBJIAETCA OOHUM U3
MoayJel nporpammsl «Pa3BuTre QyHKIIMOHATBHON TPaMOTHOCTH.

«MaremaTnyeckasi TpaMOTHOCTh — 3TO CHOCOOHOCTb WMHIMBHAYYMa HPOBOJIUTH
MaTeMaTU4YEeCKHE PpacCykAeHUs U (OpMyIHpoBaTh, MPUMEHATh, UHTEPIPETUPOBATH
MaTeMAaTUKy JAJIsl pelIeHus mpoOiieM B pa3sHOOOPa3HBIX KOHTEKCTaX PeajbHOro MUpA.
OnHa BKJIIOYAET MCIOJIB30BAHUE MAaTEeMaTUYECKUX IOHATUH, mpouenayp, (akroB u
MHCTPYMEHTOB, YTOOBI OINHKCATh, OOBSICHUTHh M Mpenacka3aTh sBieHus. OHa MOMOraeT
JIOJAM TOHATh POJIb MATEMATUKM B MHpE, BBICKA3bIBaThb XOPOLIO OOOCHOBAHHBIE
CYXKJECHHUS M NPUHHUMATh pEIICHUs, KOTOpble HEOOXOIUMBl KOHCTPYKTHBHOMY,
AKTUBHOMY U Pa3MbIILISAIOIIEMY IPaXKIAHUHY.

B nactosimiee Bpemsi CyliecTByeT OOBEKTHMBHAs HEOOXOIUMOCTh MPAKTUYECKOU
OpPHUEHTALMU LIKOJBHOTO MpeMeTa MaTeMaTHUKU. BbIOOp MpoIuKTOBaH NPOTHUBOPEUHEM
MEXay TpeOOBaHUSIMHU K Pa3BUTHIO JIMYHOCTU IIKOJBHUKOB M YPOBHEM MOATOTOBKH
MaTEMaTU4YECKOW IPaMOTHOCTH y4aIlIUXCSl.

Maremaruyeckasi r[paMOTHOCTb BKJIFOUAET B ¢€0s1 HABBIKHM [IOMCKA U MHTEPIIPETALUN
MaTeMaTU4eCKO MHGPOpMallUK, pEeHIeHUs] MaTeMaTU4YEeCKUX 3aJad B Pa3IUYHBIX
KHU3HEHHBIX cuTyanusx. MH}opmanus MoxeT ObITh MpEJCTaBlI€HA B BUJE PUCYHKOB,
uQp, MaTeMaTHYECKUX CUMBOJIOB, (OPMYJI, AMArpaMM, KapT, TaOJMILl, TEKCTa, a TAKKE
MO’KET OBITh [TOKa3aHa C MOMOILBIO TEXHUYECKUX CIIOCOO0B BU3YyalU3alluyd MaTepHaia.

CyniecTBYIOT TpH COCTABJISAIOIUX MAaTEMAaTUYECKON TPAaMOTHOCTH::

1 Ymenue naxooumos u omoupams unghopmayuro

[TpakTuuecku B 000N CHUTyallMM YEJIOBEK JOJDKEH YMETh HalWTH U 0TOoOpath
HEOOXO0AMMYI0 HMH(OPMAIIMIO, OTBEYAIOUIYIO 33aJaHHBIM TPeOOBaHHUSIM. DTH HABBIKU
TECHO CBSI3aHbl C INOHMMaHUEM MH(OpPMalUM M YMEHHEM OCYIIECTBISATH IPOCThIE
apupMeTHIecKue ACCTBUS.

2. IIpouzsooums apugpmemuueckue Oelicmeuss U NPUMEHAMb UX O peuleHus]
KOHKPEemHbIX 3a0ay

B HekoTOpBIX CUTyalusiX YelOBEK JOJDKEH OBITh 3HAKOM C MaTeMaTUYeCKUMHU
METOJaMH, IpolenypaMu U IpasBuwiamu. Vcnonp3oBaHue MH(MOpMaLuU Mpeanosiaraet
YMEHUE MPOU3BOAUTH PA3IUYHbIE BEIUMCIEHUS U [TOICUEThI, OTOMPaTh U yHOPSA0YUBATh
UH(pOPMAIIHIO, UCIIOJIB30BaTh U3MEPUTENIbHBIE TPUOOPHI, a TAKKE MPUMEHSATH (OPMYJIBL.



3. HHmepnpemupoeamb, OYyeHUusams U aHaIUu3Upoeams oamHble

WnTepriperanust BKItoyaeT B ce0si MOHMMaHUE 3HAYCHUS WH(GOPMAIUHU, YMEHHE
JIeJIaTh BBIBOJBI HA OCHOBE MAaT€MAaTUYECKUX MM CTATUCTUYECKUX AHHBIX. JTO TAKKe
HEOoOXO0IMMO Ji1 OLUEHKH MH(popMauuu U GpopmMupoBaHus cBoero MHeHus. Hanpumep,
OpU paclo3HAaBaHUU TEHICHIMHA, W3MEHEHUH u pasznuuuii B rpadukax. Hapbiku
MHTEPIPETALK MOTYT OBbITh CBA3aHbI HE TOJBKO C YUCIEHHOW nH(popManuen (muppamu
U CTAaTUCTUYECKUMM JaHHBIMH), HO W C Ooyiee IIMPOKUMH MaTEMaTHYECKUMU U
CTaTUCTMYECKMMM IOHATUSAMHM TAaKMMHM, KaK TEMI W3MEHEHHMH, NPOINOPLHH, pPACUET
JTUBUJICH/IOB, BEIOOPKA, OIINOKA, KOPPESIHs, BO3SMOKHbBIE PUCKH U IPUUHUHHBIE CBSI3U.

HaBbiku OLIGHKM M aHanu3a JaHHBIX MOTYT IOHAJAOOUTBhCS TNpPU PEIICHUU
KOHKPETHBIX MPOOJIEM B YCIOBHUSIX TEXHHUUECKU HACBIIIEHHOW cpeabl. Hanmpumep, npu
00paboTKe MEePBUYHON KOJIUYECTBEHHOW MHGOPMAIIMW, W3BJICUCHUH U OOBEIUHCHUH
JAHHBIX W3 MHOTOYHMCIIEHHBIX MCTOYHUKOB IIOCIIE OLUEHKH HUX COOTBETCTBUS TEKYLIUM
3a1a4aM (B TOM 4YHKCII€ CpaBHEHHE HHPOPMAIMH U3 PA3IMYHBIX HCTOUHUKOB).

B peanbHON JKWM3HM BCE€ TpHU TPYNIbl HABBIKOB MOTYT OBITh 3aJ€HCTBOBAHBI
OIHOBPEMEHHO.

Baxunon XapaKTEPUCTUKON MaTeMaTU4EeCKON IPAMOTHOCTA  SIBIIIFOTCS
KOMMYHHUKAaTUBHbIE HAaBBIKM. YeNnoBeK AOHKEH YMETh MPEACTAaBIATb U PA3bSICHATH
MaTeMaTU4Yeckyo  MHGOpMAIMIO, OMNHCHIBAaTh  pe3yJbTaTbl  CBOMX  JCHCTBHUH,
UHTEPIPETUPOBATh, 0OOCHOBBIBATH JIOTMKY CBOEI0 aHAJIN3a UM OLEHKU. JenaTh 3To Kak
YCTHO, TaK M IMUCBMEHHO (OT MPOCTBIX YHCENl U CIIOB JI0 Pa3BEPHYTHIX JETAJIbHBIX
OO0BSICHEHHH), a TAKXKE C MIOMOILIBI0 PUCYHKOB (UarpamMm, KapT, rpa)KoB) U pa3IUdHbIX
KOMIIBIOTEPHBIX cpesicTB. BmecTe ¢ TeM 6a30BbIil ypOBEHD SIBISETCS HEIOCTATOYHBIM IS
peanu3anuu JIJAHHOTO T[OJOXKEHHUs, YTO U ONPENENseT aKTyalbHOCTh PpELIEHUs
NPUKIIAJAHBIX 33]1a4 B JIOMOJHUTEIEHOM y4eOHOM Kypce.

Hapsiny ¢ npuHIMIaMM Hay4YHOCTH, HENPEPHIBHOCTH, WHTETPUPOBAHHOCTH W
i pepeHIupOBaHHOCTH, 00pa3oBaHHEe B HACTOSIIMA MOMEHT AaKIEHTUPYETCS Ha
pa3BUTUU OOYYalOIIMXCs, ONUPAOLIEMCS] Ha JMYHOCTHO-OPUEHTUPOBAHHOM OOy4YEHUH,
FapMOHU3ALMIO M TYMaHU3alKUI0 00pa3oBaTeNIbHOIO Ipolecca. MexXnpeaMeTHas CBS3b
HOBBIIIAET HAYYHOCTh O0YYEHHUSI, JOCTYITHOCTb.

[IporpamMma cocrtaBiieHa Ha ocHOBE mMeToandyeckux pekomennanuii « MHCTUTYTA
CTPATETMM PA3BUTUSL OBPA30OBAHUS POCCHUMCKON AKAJEMUHA
OBPA30BAHUS» no popMupoBaHuio MaTEMaTHYECKON IPAMOTHOCTH O0yYarOIIUXCs 5-
9-X KJ1acCcOB € UCIOJIb30BAaHUEM OTKPBITOro OaHKa 3aJjaHuil Ha LUPpoBO miatdopme.

Pabouas mporpamma no pa3BUTHI0O MaT€MaTUYECKON I'PaMOTHOCTH «YuuMCs IS
XKHU3HU» B 5 Kilacce pa3paboTaHa B cOOTBETCTBMU ¢ Paboueil mporpammoil BOCIMTaHUs
MOBY Yepnosckoit OOIL.

BocnurarensHbii MOTEHIMAN Kypca peaanu3yeTcs yepes:

IPUBJICYECHNE BHUMaHUS OOYyYaroIMXCsl K LIEHHOCTHOMY aclEKTy HM3y4aeMbIX Ha
ypOKax SIBIICHUH, OpraHU3aIio padOThl ¢ MOTyYyaeMON Ha YPOKE COIMAIBFHO 3HAYUMOU
UHpopMalel — THULIMUPOBAHUE €€ 00CYKICHHSI, BBICKAa3bIBaHUS 00yUYaIOLUIMMHCS CBOETO
MHEHUS 110 €€ MOBOJY, BBIPAOOTKH CBOEr0 OTHOUICHUS K HEH;



JEMOHCTpAIMI0 O0ydYalIUMCS TPUMEPOB  OTBETCTBEHHOIO, TI'PakIaHCKOIO
MOBEJICHUS, TPOSBICHUS YEJIOBEKONIOOMS W J00pOCEpACUHOCTH, dYepe3 Moaoop
COOTBETCTBYIOIIUX TEKCTOB JIJIsl UTEHUS, 3a4a4 ISl peIICHUS, MPOOJIEMHBIX CUTYAITUH TS
o0cCy>XJIeHHUs B KJIacce;

NpUMEHEHHEe Ha YpPOKE HWHTEPaKTUBHBIX (opM paboThl € OO0yyYaroIUMUCH:
WHTEJUIEKTYAIBHBIX UT'P, CTUMYJIMPYIOMIMX MTO3HABATEIHFHYI0 MOTHUBAIIMIO O0YUYaIOIUXCS;
TUAAKTUYECKOTO TeaTpa, TJe I[OJyYeHHbIE Ha YpPOKE 3HaHHUS OOBITPHIBAIOTCA B
TeaTpajdbHBIX IMOCTAHOBKAaX; JUCKYCCHUH, KOTOpPBIE MAIOT OOYyYarolUMCS BO3MOXHOCTh
PUOOPECTU OMBIT BEJIEHUSI KOHCTPYKTUBHOTO JTMAJIOra; TPYIIOBOM pabOThl M pabOThI
B T1apax, KOTOpPbIE y4aT 00y4aronuxcs KOMaHIHOU padoTe U B3aUMOACHCTBUIO C IPYTUMHU
00y4YaroIUMHUCS;

WHUIMUPOBAHKUE U TIOJJIEPIKKY MCCIEI0BATEIbCKON NEeATETbHOCTH 00yYaronxcs
B paMKax peaju3alid HMH WHIUBUIYAIbHBIX W TPYIIIOBBIX HCCIIEI0BATEIbCKUX
MPOEKTOB, YTO AACT 00YYAIONTUMCSI BOZMOKHOCTh MTPHUOOPECTH HABBIK CAMOCTOSITEIIEHOTO
pelIeHHs TEOPETUUECKOU MPOOIEMBbI, HABBIK TEHEPUPOBAHUS U O(POPMIIEHHS COOCTBEHHBIX
UJeH, HABBIK YBAXKUTEIBHOIO OTHOIICHUS K UyXUM HAesAM, 0QOPMIICHHBIM B paboTax
OpYTUX HWCCeloBareseil, HaBbIK MYyOJIMYHOTO BBICTYIUICHUS TIEpENl ayJAUTOPHEH,
apryMEHTHPOBAHMS U OTCTaUBAHUs CBOEU TOUKU 3PEHHUS.

Hean u3yvyenusi yueOHoOro Kypca

Henps oOyuenust — GopMUpPOBaHNE MATEMATUYECKON IPAMOTHOCTH YYAIlIUXCSl, B TOM
YUCJI€ B WMHTETpAIllMU C APYTUMU TPEeAMETaMH, Pa3BUTHE HHTEUICKTYyaJbHOTO YPOBHS
yYaIUXcsi Ha OCHOBE OOIIEUETIOBEYECKUX IICHHOCTEN U JIyUIUX TPATUIINN HAIIMOHAIBHON
KyJibTypbl. [IporpaMma HarlesnieHa Ha pa3BUTHE CIIOCOOHOCTH YeNloBeKa (OpMYITHPOBATH,
MPUMEHATHh U UHTEPIPETUPOBATH MATEMATUKY B Pa3HOOOPA3HBIX KOHTEKCTAX.

3anaum:

l.pacnio3HaBaTh TpPOOJIEMBbI, BO3HUKAIOIIUE B OKpY>KalOLIEH AEHCTBUTEILHOCTH,
KOTOpPBIE MOT'YT OBITh PEIICHBI CPEJCTBAMU MATEMAaTHKH,

2.popmynupoBaTh 3TH IPOOJIEMBI Ha SI3bIKE MATEMATHKU;

3.pemarthb 3TU NpoOJIEMbl, UCTIONb3Ys MaTeMaTHueCKie (PaKThl U METO/IbI;

4.aHaNM3UPOBATH UCTIOJIB30BAHHBIE METO/IbI PEIICHHUS;

5.MHTEpHPETUPOBATH MOTYyUYEHHBIE PE3YIbTAThl C YYETOM ITOCTABICHHON MPOOIEMBI.

Maremarnueckass rpaMOTHOCTh KaK KOMIIOHEHT MPEIMETHOM (PyHKIIMOHAIbHON
TPAaMOTHOCTH BKJIIOUYAET CICAYIONINE XAPAKTEPUCTUKHU:

1.ITonumanue oOyYaroMMHUCS HEOOXOJMMOCTH MaTEeMaTHYECKUX 3HAHUU Ui
pelieHrs y4eOHbIX M KU3HEHHBIX 3a7a4; OIICHKAa pa3HOOOpa3HBIX YYEOHBIX CHUTyallUi
(KOHTEKCTOB), KOTOpbIE TPEOYIOT MPUMEHEHUS MATEMAaTHUECKIX 3HAHUMA, YMEHHI.

2.CnocoOHOCTh yCTaHABIMBAaTh MaTE€MaTUYECKHWE OTHOILIEHUS U 3aBUCHMOCTH,
paboraTh ¢ MaTeMaTHYeCKOW WH(OpMAIMEl: MPUMEHSITh YMCTBEHHBIC OIEPAIIHH,
MaTeMaTH4YE€CKHUE METO/IbI.

3.Brnanenue wmartematuueckumu — ¢daktamMu  (MIPUHAAJIEKHOCTb, HCTUHHOCTb,
KOHTPIIPUMEP), UCIIOJIb30BAHNE MATEMAaTUYECKOTO SI3bIKA sl pEIICHHs YUeOHbBIX 3a/1ad,
MOCTPOEHUSI MAaTEMATUYECKUX CYXKICHUN.



Cocrapisitolas MaTeMaTH4eCKON (YHKIIMOHAJIBHOM TPaMOTHOCTH — IOHMUMAaHUE
YUYEHUKOM HEOOXOAMMOCTH MAaTeMAaTUYeCKUX 3HAaHUM [ pelieHus Yy4eOHBIX U
YKU3HEHHBIX 3a/1ay; OLIEHKa pa3HOOOpa3HbIX y4eOHBIX CUTyalMi (KOHTEKCTOB), KOTOPbIE
TpeOYyIOT MPUMEHEHUSI MaTEMaTUUYEeCKUX 3HAHUM, yMEHUH.

Peanuzanutio 3Tol cOCTaBISIONIEH B MporpaMmMe 00ecrieYnBaeT KOMIUIEKC U3 IIECTH
rpynn MaTeEMaTUYECKUX 3aJJaHUN:

1.YuyeOHble  3ajauu, T[OKa3bIBAIOUIME  MEPCIEKTUBY  HUX  MPAKTUYECKOIO
MCIIOJIb30BAHMSI B [IOBCETHEBHOM KM3HU.

2.YupaKHeHHs], CBA3aHHbIE C PEIICHHEM IpPU  MOMOIIU apu(PMeTHUECKMX 3HAHU U
po0JieM, BOZHUKAIOIUX B TOBCEHEBHOM KU3HU.

3. YopakHeHus: Ha peuieHue npoOjeM U CUTyaluil, CBSI3aHHBIX C OpUEHTAIeN Ha
IUIOCKOCTH M B TPOCTPAHCTBE HA OCHOBE 3HAHUM O T€OMETPUYECKHX (urypax, ux
U3MEpEHUHU.

4. VnpaXHEHUsS Ha pPEUICHHE pPa3HOOOpa3HBIX 3ajad, CBSI3aHHBIX C OBITOBBIMU
KU3HECHHBIMU CUTyallUsIMHU (TIOKyIIKa, U3MEPEHUE, B3BEIINBAHNE U JIp.)

5. 3amauu U ynpa)xxHEHUs Ha OIIEHKY NMPaBUIbHOCTH PEILIEHUS HA OCHOBE JKUTEHCKHUX
IIPEACTaBICHUN.

6. 3ajaHus Ha paclo3HaBaHuUeE, BbISIBIEHUE, (GOPMYIUPOBAHUE MPOOIEM, KOTOpPHIE
BO3HUKAIOT B OKPY’KaIOIIEW JEHCTBUTEIBHOCTH U MOTYT OBITh pEUIEHBI CpPEACTBAMHU
MaTEMaTHUKH.

Bropast cocraBnsomas maTeMaTHuecKod (PYHKIIMOHAJbHOM TPaMOTHOCTH —
CHOCOOHOCTh YCTaHABIMBATh MaTeMAaTUYECKHE OTHOLICHUS M 3aBUCHMOCTH, PabOTaTh C
MaTeMaTuyeckod MHpopMalnuen: TpUMEHATh YMCTBEHHbIE OINEpalid, MaTeMaTHYeCKue
METO/IbI.

1. VYrpaxxHeHHsT Ha NOHUMAHHWE W MHTEPNPETALMIO PA3IUYHBIX OTHOLICHUH
MEX]ly MaTeMaTHYECKUMU MOHATUAMH — padoTa ¢ MaTeMaTHYeCKUMH O0BEKTaMHU.

2. VYnpaxHeHus Ha CpaBHEHHE, COOTHECEHHUE, NMpeodpa3oBaHue u 0000IICHIE
uHPOPMAIIMA O MATEeMATHYECKHX OOBEKTaX — YHCIIaX, BEIMYMHAX, T€OMETPUUCCKUX
durypax.

3. VYnpaxHeHHsT Ha BBITIOJTHCHHE BBIYHMCIICHHI, PACUETOB, MPUKHUIOK, OIICHKH

BEJIMYMH, HA OBJIaJIECHUE MAaTEMaTHUYECKUMH METOJaMU JIJIsl pEeLLIeHUs1 y4eOHBIX 3aa4.

Tperbst  cocTaBisifOIasi MaTeMaTUYECKOM  (PYHKIIMOHATBHOM  I'PAaMOTHOCTH
IIKOJIbHUKOB — OBJIAJICHUE MAaTEMAaTHYECKUM S3bIKOM, MPUMEHEHHUE €ro ISl PELICHUS
y4eOHBIX 3a/a4, IOCTPOEHUE MAaTEMaTUUYECKUX CYKIEHUH, paboTa ¢ MaTeMaTUYECKUMU
dakTamu.

Peanuzanuio 3Toi cocTaBistonieil MoOryr oOecrneyuTh CIEAYIOIIHE TPYIIbI
MaTeMaTHYECKUX 3aJIaHUM.

1. 3ajgaHus Ha MOHMMAHHWE W NPUMEHEHUE MAaTeMaTU4YECKOM CHUMBOJIUKU U
TEPMHUHOJIOTUH.

2. 3ajanusi, HapaBJICHHbIE HA TOCTPOEHUE MAaTEMATUUYECKUX CYKJICHUM



MecTo yueOHOro Kypca B yueOHOM ILIaHe

CornacHo yuyebHomy mmany MOBY UYepnorckori OOIl Ha u3ydeHue pa3BUTHS
MaTeMaTHYE€CKON IPaMOTHOCTU «YUuUMCS ISl *KU3HU» B 5 Kitacce orBoautcs 0,5 yacoB B
Hezento, Bcero 17 ydeOHbIX yaca.

INJIAHUPYEMBIE PE3YJIbTATBI OBYUEHUSA

JINYHOCTHBIE PEe3VJIbTATLI

JIngHOCTHBIE PE3yJBTATHl OCBOCHHS MPOrpPaMMBbl MO Pa3BUTHIO MATEeMaTHYECKOU
TPAMOTHOCTU «YYUMCS JJIS 5KU3HI» XapaKTePU3YIOTCA:

I[laTprnoTnyeckoe BOCIUTAHUE:

MPOSIBJIEHUEM HMHTEpeca K MPOILLJIOMY U HACTOSAIIEMY POCCHUHCKONW MAaTeMaTUKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTH)KEHUSIM POCCUHCKHX MAaT€MaTUKOB U POCCUICKON
MaTEeMaTHYECKOM IIKOJIbI, K UCIOIB30BAHUIO ITUX JIOCTHKEHUN B JIPYTUX HAyKax U
NPUKIAIHBIX cepax.

I'paskaanckoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTHIO K BBINOJTHEHUIO 00S3aHHOCTEH rpaKJaHUHA U pealii3aliu ero Mnpas,
MPE/ICTAaBICHUEM O MATEMATHYECKUX OCHOBAX (PYHKITMOHUPOBAHUS PA3IMYHBIX CTPYKTYP,
SBJICHUH, IPOIIEAYP TPaXIaHCKOr0001IecTBa (BHIOOPHI, OMIPOCHI U TIP.);

TOTOBHOCTBIO K OOCYXACHHUIO ATUYECKUX MNPOOJIEM, CBSI3AHHBIX C MPAKTUYECKUM
IPUMEHEHHEM

JOCTHKEHUN HAyKH, OCO3HAHHUEM Ba)KHOCTH MOPAIBHO-ITUYECKUX IMPHUHIIUIIOB B
JEeATEIIbHOCTHA YUYEHOTO.

Tpyaosoe BociuTaHue:

YCTaHOBKOM Ha aKTUBHOE y4aCTHE B PEIICHUU MPAKTUYECKUX 3a7a4 MATEMaTUUECKOM
HAIPABJICHHOCTH,0CO3HAHNEM BaKHOCTH MAaTEMaTHYECKOTO 00pa30BaHUs Ha MPOTSKEHUN
BCEM IKW3HM JUIsI yCHENIHOW TMpo¢eCcCHOHATBHON JEATeIbHOCTU M Pa3BUTHEM
HEOOXOJUMBIX YMEHHUM;,; OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHUEM WHIUBUAYATBHOU
TPACKTOPUU OOpa30BaHUS U SKU3HEHHBIX IUJIAHOB C YYETOM JIMYHBIX HMHTEPECOB U
00I111eCTBEHHBIX MTOTPEOHOCTEH.

JcTeTHYecKoe BOCIMTAHME!

CIOCOOHOCTHIO K AMOIMOHAIBHOMY M 3CTETHYECKOMY BOCTIPUSTHIO MATEMATHYECKUX
00OBEKTOB, 3a/Jay, pEHICHUH, pacCykJACHUN; YMEHHUI0O BHUIETh MaTEMaTHUYECKUe
3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAYYHOT' 0 TO3HAHMSA:

OpUEHTAIEH B JAEATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUHBIX MPECTABICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS UEJIOBEKA, IPUPOIHI M 00111eCTBA, TOHUMaHUEM
MaTeMaTHYEeCKON HayKHu Kak cephbl YeJTOBEUECKON AEATEILHOCTH, 3TAOB €€ Pa3BUTHUA U
3HQUUMOCTH JJISI Pa3BUTHsSI UMBWIM3ALMU, OBJIAJICHUEM S3BIKOM MAaTEMATHUKU H
MaTEeMaTHYECKOM KyJIbTYpPOIl KaK CPEJICTBOM ITO3HAHMS MUPA; OBJIAJICHUEM IIPOCTEHITUMU
HaBBIKAMU UCCIIE0BATEIBCKON JEATETbHOCTH.



Pduznyeckoe BocmUTaHHe, (GOPMHPOBAHHE  KYJBTYPbl 310POBbS W
IMOLMOHAJIBHOIO 0JIATONOJIYYHS:

TOTOBHOCTBIO MPUMEHATh MAaTEMAaTUUYECKUE 3HAHUS B MHTEPECAX CBOETO 30POBBS,
BEJICHUS 370pOBOr0 00pasza XKU3HU (3A0POBOE MUTAHHWE, COATAHCUPOBAHHBIA PEKUM
3aHATHHN U OTAbIXA, PEryJigpHas pU3NYECKasaKTUBHOCTD); COPMUPOBAHHOCTHIO HABBIKA
peduiekcun, MpU3HAHUEM CBOETO MPaBa Ha OIIMOKY U TAKOTO XKeTpaBa JPyroro 4eJoBeKa.

JKOJI0rH4ecKoe BOCIMTAHUE:

OpUEHTaluel Ha MPUMEHEHUWE MaTeMaTUYEeCKUX 3HAHWW [JIs pelleHHs 3ajady B
00J1acTU COXPAHHOCTH OKPY’KAaIOLICH Cpefbl, IUIAHWPOBAHUS MOCTYNKOB U OLCHKH HUX
BO3MOXKHBIX MOCJIE/ICTBUMN JJIs1 OKpYKarollei cpeibl; 0CO3HaHUEM II100aIbHOTO XapaKkTepa
9KOJIOTMYECKHUX MPOOJIEM U MyTE X PEIICHUS.

JInuyHOCTHBIE pe3yabTaThbl, 00eCIeYHBAIINE ANANTANMIO 00y4Yaromerocss K
U3MEHSIOIUMCAYCJI0BUSIM COLIMATIBLHOM M IPUPOIHOM Cpelbl:

co37aBaTh KOMaHAy U pab0TaTh B KOMAH/E MPU OCYIIECTBIEHUN MUHU-TIPOEKTOB;

dbopmupoBaTh mNOpTdENs TOCTHKEHUN IIKOJbHUKA, TpPUHUMAs Y4yacTHE B
OJIMMITUAJAX, BUKTOPUHAX.

MeTtanpeaMeTHbIe Pe3VJbTATHI

MeTtanpeaMeTHbIe pe3yJIbTaTbl OCBOCHHMSI TPOTrPAMMBI 10 Pa3BUTHIO MATEMaTHYECKON
FPAMOTHOCTH «YUHMMCS I KU3HW» XapaKTEPU3YIOTCS OBJIAJICHUEM VHUBEPCANbHbIMU
NO3HAGAMEIbHBIMU OeliCMBUAMU, YHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU OCliCMEUAMU
U YHUBEPCATIbHBIMU PESYIAMUBHBIMU OCUCMEUIMU.

1) Ynusepcanvnvie noznasamenvhnvle Oelicmeus obecneuugarom @Gopmuposarue
0a306bIX KOCHUMUBHLIX NPOYEccos o00yyarwuxcs (oceoeHue Memooos NO3ZHAHUS
OKpydHCaoue20 Mupa, npuUMeHeHue J102U4ecKux, Uccied08amenbCKux onepayuil, ymMeHui
pabomams ¢ ungopmayueti).

ba3oBble 1ornyeckue 1eMcTBUA:

— BBUSBISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIE IPU3HAKM MaTEMaTUYECKHUX
00BEKTOB, NOHITHI,0THOIIEHU MEXKY TOHITHIIMHU;

— YCIOBHBIE; BBIBIIATH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H H
NPOTUBOpPEUUs B (PaKTax,JaHHbBIX, HAOIOICHUAX U YTBEPKIACHUSIX;

— JenaTh BBIBOABI C MCIOJIB30BAHWEM 3aKOHOB JIOTMKH, JIE€AYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHUM, YMO3AKITIOUEHUH 110 aHAJIOTUH;

— pa3bupaTh J0Ka3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPXKIACHUH (MpsAMble U OT
IPOTUBHOTI'0), IPOBOJAUTHCAMOCTOSTENILHO HECIOKHBIE JI0Ka3aTebCTBA MATEMATHYECKHUX
(akTOB, BEICTpAUBATh APTyMEHTAIUIO, TPUBOIUTH TIPUMEPHI U KOHTPIIPUMEPHI;

— 00OCHOBBIBAaTh COOCTBEHHBIE PACCYKIECHUS; BBIOUpATh CIIOCOO pelieH s yueOHOM
3aa4d (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUs, BRIOMPATh HanOoJee MOAXO0 I
C YYETOM CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTe/ibCKue 1eiiCTBUA:

— HCHOJb30BaTh BONPOCHI KAK UCCIIEIOBATEIBCKUI HHCTPYMEHT IIO3HAHUS;

— apryMEHTHPOBATH CBOIO MO3ULMIO, MHEHHUE;

— TPOBOAMTH IO  CAMOCTOSITENIBHO  COCTABJIIEHHOMY  IUJIaHY  HECJIOYKHBIM



SKCIIEPUMEHT, HEOOJIbIIIOE  HCCIEeOBaHHE [0  YCTAHOBJICGHUIO  OCOOEHHOCTEH
MaTeMaTHYEeCKOTO 00BEKTa, 3aBUCUMOCTEH 00BEKTOBMEXKIY COOOI;

— CaMOCTOSITENIbHO (pOPMYIMPOBaTh OOOOIICHWS W BBIBOJIBI IO pe3yJbTaTaMm
NPOBEIEHHOTO HAONIOACHUS, HCCIIEOBaHUS, OLICHUBATh JOCTOBEPHOCTH IMOIYUYEHHBIX
pe3yIbTaTOB, BRIBOJOB U

000011IeHNH; TPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTaTh
MPEINOJIIOKEHUS OETO Pa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanmeii:

— BBUBJIATH HENOCTATOYHOCTh U M30BITOYHOCTH HMHQPOpPMALMH, JaHHBIX,
HEOOXOIMMBIX ISl pelICHUsI3a1auH;

— BBIOWpaTh, AHATU3UPOBATh, CHUCTEMATU3UPOBATh U  HHTEPIPETHPOBATH
UH(POPMAIIHIO Pa3IMYHBIXBUIOB U (POPM NPECTABICHMUS;

— BbIOUpaTh (opMy MpeACTaBICHUS UHPOPMALMU U WIUTIOCTPUPOBATH PEIIaeMble
3aa4M CXeMaMu, JiarpaMMaMi, HHOHM rpaduKoi U X KOMOWHAIMSIMH;

2) Vnueepcanvuvie KOMMYHUKAMUGHbBLE oeticmeus obecneyugarom
CchOpMUPOBAHHOCTIb COYUATILHBIXHABLIKOG 00YUAIOUJUXCS.

O0mennue:

— BOCHIPUHUMATH U (HOPMYIUPOBATH CYXJIECHUS B COOTBETCTBUHU C YCIOBUSMU U
L[EJIIMH OOILCHMS;

— SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, J1aBaTh TMOSCHEHHS MO XOAY PEIICHUs 3aJadi, KOMMEHTUPOBAThH TOTYYCHHBIH
pe3ynbTaT; B X0Je 0OCYKIIEHUS 33/1aBaTh BOIIPOCHI MO CYIIECTBY O0OCYKIa€MOU TEMBI,
npo0OsieMbl, peraeMoi 3a/1a4u, BRICKa3bIBATh UCH, HAIICJICHHBIC Ha MOUCK PEIICHHUS;

— CONOCTAaBJISITh CBOM CYXKJIEHHUS C CYXKICHUSMHU JPYTHMX YYaCTHHUKOB JHAJIOTa,
00OHapy>KMBATbPA3IUYNE U CXOJCTBO MO3UIIHIA;

— B KOppeKkTHOU popme popmMynupoBaTh pa3HOTIacHsi, CBOU BO3PAKEHHUS,

— TPEACTaBISITh PE3yNbTaThl PEIICHUS 3a7aud, SKCIEPUMEHTA, HWCCIEIOBAHMUSA,
IPOEKTa;

— CaMOCTOSITENBHO BHIOUPATH (JOpMAT BBHICTYIUICHUS C YUETOM 3a]a4 Ipe3eHTALNH
U 0COOEHHOCTEN Ay AUTOPHH.

CorpyaHuvecTBo:

— TMOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAaHJHOW W WHAMBHIYaTbHOU
paboTHI pU pelIeHnNnY4eOHBIX MATEMAaTHUYECKHX 33/1a4;

— TpPUHUMATH 1I€JIb COBMECTHOW JIE€ATENBHOCTH, IUIAHUPOBATh OpPraHU3aLUIO
COBMECTHOM paboTHI, pacpeAesiTh BUABI padOT, JOTOBAPUBATHCS, 0OCYKIATh POIIECC U
pe3ynbTat paboThl;

— 00001aTh MHEHUS HECKOJBKHX JIOJIeH; y4acTBOBaTh B TPYMNMOBBIX (Hopmax
paboTsl (06cyk1eHns1,00MEeH MHEHUSIMHU, MO3TOBBIE IITYPMBI U JIP.);

— BBIIOJHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C IPYTMMHU
YJIeHaMHU KOMaH/Ibl;

— OICHMBAaTh KayecTBO CBOErO BKJIaJa B OOMMH MPOIYKT IO KPUTEPUSIM,
c(hOpMyIMPOBAHHBIMYYaCTHUKAMH B3aUMOCHCTBUSI.



3) Yuusepcanvnvie pezynamuenvie Oeiicmeuss obecneuusarom  opmupogarue
CMBICTIOBLIX YCMAHOBOK UNCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranusanus:

— CaMOCTOSITEJIbHO COCTAaBIISATh IJIaH, AJITOPUTM PELIeHUs 3aa4u (WK €ro 4acThb),
BbIOMpATh CHOCOO pemieHuss ¢ Y4ETOM HMMEIOUIUMXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh M KOPPEKTHPOBATh BAPUAHTBHI PELIECHUN C YYETOM
HOBOM MH(OpMaLUH.

CaMOKOHTPOJIb:

— BIIAQJETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS Ipoliecca M pe3yJbTara
pelIeHus i MaTeMaTHYeCKOM 3a1auu;

— TPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpU PEILIECHUU 3a/ayH,
BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, HaWJCHHBIX
OIIMOOK, BBISBIIEHHBIX TPYHOCTEH;

— OLIEHMBAaTh COOTBETCTBUE pe3yJbTaTa JESATEIBHOCTH IIOCTABICHHOW L€ U
YCIOBUSIM, OOBSICHATH NPUYMHBI JOCTMDKEHUS WM HEJOCTHIXKEHUS LENH, HaXOIUTh
olKOKY, 1aBaTh OLEHKY NPUOOPETEHHOMYOIIBITY.

IIpeaMeTHBbIE Pe3VIbLTATHI

Yuciia 1 BbIYHCICHUSA

[lonumate ¥ MpaBWIBHO YHOTPEOISATh TEPMUHBI, CBSI3aHHBIE C HATypaJbHBIMU
YHUCJIaMU, OOBIKHOBEHHBIMUU JAECSITUUHBIMU APOOSIMH.

CpaBHUBaTh U yHOpSAJOYMBATH HATypalbHbIE YMCIA, CPABHUBATH B IMPOCTEUIINX
city4asix 0ObIKHOBEHHBIEAPOOH, IECATUUHBIE IPOOH.

COOTHOCUTH TOUKY Ha KOOPJUHATHOW (YMCIIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €M
YUCIOM M HM300pa)kaTh HAaTypajbHbIE YHCIAa TOYKAMHU Ha KOOPAMHATHOHN (YMCIOBOIN)
MPAMOM.

BeinonHATe  apudmeTrnueckue  JACHCTBUS € HATypalbHBIMU  4YMCIAMHU, C
OOBIKHOBEHHBIMH JIPOOSMHU BIPOCTEHUIIINX CITydasiX.

BBINOIHATE NPOBEPKY, IPUKUIKY PE3YIIbTaTa BBIYUCIECHUN. OKPYTIISATh HATYpaJlbHbIE
qucna.

Pemenne TeKCTOBBIX 32124

Pemarts TekcToBble 3amayu  apu(METUYECKUM CIOCOOOM M €  IMOMOIIbIO
OpPraHM30BaHHOTO KOHEUYHOronepedopa Bcex BO3MOXKHBIX BAPUAHTOB.

Pewmate 3amaun, cojepikaiiyie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIIMUMHBI: CKOPOCTD,
BpEMs1, PACCTOSIHUE; [IEHA, KOJINYECTBO, CTOUMOCTB.

Hcnonp30BaTh KpaTKUE 3alUCH, CXEMBbI, TaOJIUIbl, 0003HAUCHUS INPHU PELICHUH
3ana4d. [lonp30BaThCd OCHOBHBIMU €JWHULIAMH M3MEPEHHUsS: LI€HBI, MACCHI, PACCTOSHUS,
BPEMEHH, CKOPOCTH;

BBIPAKaTh OJJHU €IMHULIbI BEIMYMHBI YEPE3 APYTHE.

W3BnekaTh, aHaIM3UPOBATh, OLICHUBATh HH(OPMAIIHIO, TPEACTABICHHYIO B TA0IMIIE,
Ha CTOJ0YaTON aUarpamMme, MHTEPIPETUPOBATH MPEICTABICHHBIE JaHHBIE, HCIIOJIb30BaTh
JAHHBIE IPY PEIICHUH 3a/1a4.



Harusanas reomerpus

[Tosp30BaThCSl FEOMETPUYECKUMHU NOHATUAMU: TOYKA, MPsAMasi, OTPE30K, JIyd, yrod,
MHOT'OYT'OJIBHUK,OKPYKHOCTb, KPYT.

[IpuBoauTH IPUMEPHI 0OBEKTOB OKPYIKAIOIIETO0 MUPA, UMEIOLINX (OPMY U3YUEHHBIX
reoMeTpu4ecKux puryp.

Hcnonp30BaTh TEPMHUHOJIOTMIO, CBA3AHHYIO C YIJIaMH: BEpPIIMHA CTOPOHA; C
MHOT'OYT'OJIBHUKaMH: YToJl, BEPIINHA, CTOPOHA, IHWAaroHajb; ¢ OKPYKHOCTBIO: paauyc,
JTUaMETp, UEHTP.

N306paxarh n3yueHHbIe TreOMETpHUecKre (PUryphl HAa HEJTMHOBAHHOW M KJIETYaTOU
Oymare ¢ MOMOLIBIOLUPKYJIS U IUHEUKH.

HaxoauTe nimHBI OTpE3KOB HENOCPEICTBEHHBIM U3MEPEHNUEM € ITOMOILBIO JIMHENKH,
CTPOUTH OTPE3KU3aAaHHOM UIMHBI; CTPOUTH OKPYKHOCTb 3aJaHHOT'O paJnyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB NPSIMOYTOJIbHUKA, KBajgpaTa IS HUX
IIOCTPOEHHSI, BBIYUCICHUSAIUIOAN U IIEpPUMETpa.

Bbruucnsate  nmepumeTp M IUIOMIAAL  KBajapaTa, NPSMOYIoOjbHHMKA, (uUryp,
COCTAaBJICHHBIX U3IPSIMOYTOJBHUKOB, B TOM 4yucie (GUryp, nu300pak€HHbIX Ha KJIETYATOU
Oymare.

[Tosnb30BaTbCsl OCHOBHBIMM METPUYECKMMH E€IUHULAMU HW3MEpPEHUs JJIMHBI,
IUIOIIAIN; BBIpAXKaTh OJHUEANHULIBI BEJTMYMHBI YEPE3 APYyTHUE.

Pacno3naBarpe mnapamienenumnen, KyO, HCIOJIB30BaTh TEPMHUHOJIOIHIO: BEpPILIMHA,
pedpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHHUS Napaljiesienunea, Kyoa.

Boruncnsate 00béM  ky0Oa, mapajenenurena IO  33JaHHBIM — U3MEpPEHHSIM,
H0JIb30BaThCsl €AMHULIAMUU3MEPEHHS 00BbEMA.

Pemate HecoXHBIE 3aadyd  HAa M3MEPEHHE TIE€OMETPUYECKHX BEJIMYHMH B
IIPAKTUYECKUX CUTYaLMSIX.



COJEP)KAHUE

Tema pa3zgena Conep:xanue pasjaena Koa-Bo
4acoB
Tema Nel. Uucna ulKak mroau HaydymiMch cuuTaTh. JlecaTHdHasi cUCcTeMa CUMCIIEHHUS.|3
YETHOCTD JleficTBHs C HaTypaJbHBIMU YHUCJIaMH, IPUEMBI PALMOHAIBHOIO
cueta. Yucnosbie pedychl. CBOWCTBA YETHBIX U HEUETHBIX YHCEIL.
cronb30BaHNE YETHOCTH B 3a7a4ax M pH 00xoae Guryp.
Tema No2. I'eomeTpus3agaun co cimukamu. PrcoBanue u paspesanue Guryp Ha paBHbIE2
Ha KjieTyaToil Oymare[uactu. Irpsl ¢ meHTaMUHO.
Tema Ne3 Bamaun Ha mepenuBaHue W B3BemuBaHue. Omata 6e3 cmadywm uf3
[lepenuBanue Hjpa3MeH MOHET. 3aJauyd Ha MOKYNKH U BHIOOP ONTUMAIbHOIO
B3BEIINBAHUE BapHaHTA.
Tema Ne4 [Bepuble 1 HeBepHbIe yTBepkIeHUA. Jlornueckue 3agaun. 3agaun-2
Ulormueckue 3a/1aud _ [IIyTKH, MaTeMaTH4ecKue OKYCHI, HTPHI.
Tema NeS. DnementsillonsaTus KOMOHMHATOPUKH. Pemenue npocrenmux|1
KOMOWHATOPHUKHU KOMOWHATOPHBIX  3a7a4  (I€peBO  BApPHAHTOB,  IPABUIIO
YMHOXKEHHUS).
Tema Ne6. 'eometpusaKy0, mapamnenenumnesn. PasBeptku ¢uryp. Y3mbl Ha BepeBke.2
B IIPOCTPAHCTBE 3a1auM ¢ MPOCTPAHCTBEHHBIMH (PUTypaMHu.
Tema No7 [Pemienre HecTaHIAPTHBIX apU(PMETHUECKUX, TEOMETPUICCKUX H[2
OnumnuagHble ITOTMYECKUX 3a]1a4 U3 Pa3IUYHbIX KOHKYPCOB.
3ajaun
[loBTOpEHME y3aImuTa MUHHA-TIPOSKTOB ¥ TBOPUYECKHUX paboT 1Mo TemMam Kypca. |2
3aluTa MPOEKTOB
HUTOI'O: 17




TEMATHUYECKOE IINTAHUPOBAHUE

5 KUIACC
Ne HaumeHoBaHue pa3iejioB U TeM KoimnuectBo DJIeKTPOHHBbIE
n/n NPOrpamMmmabl 4acoB (uudposrbie)
BCer| MPOBEepOYH| MpaKTHYeck | 00pa3oBaTe/IbHbIE
0 ble padoThI| e padoThI pecypchl
Pasznesn 1. Unciia 1 4eTHOCTD
1.1. Kax mroau Hayuwiuch cuutaTh. [lecaruunas cucrema. Pumckas 1 OI'BHY «1CPO PDy
HyMepanusi. http://skiv.instrao.ru/
1.2. [leiicTBus ¢ HatypanbHbIMH yuciamu. CBoiicTBa nevicteuid. [Ipuemsr | 1 OI'BHY «ICPO PD»
palMOHAIbHBIX BEIYUCICHHM. http://skiv.instrao.ru/
1,3. UerHple u HedyeTHBIC yunclia. Mcmonap30BaHME YETHOCTH B 3ajadax, 1 0,25 OI'BHY «ACPO PDy
00xo/1 ¢puryp u 1a0UpuHTOB. YncaoBble peOycChl. http://skiv.instrao.ru/
Htoro no pasneny 3
Pa3zpnen 2. 'eomeTpust Ha KjIeTYaTOi Oymare
2.1. Bagauu co cimukamu. PucoBanue guryp Ha kiaetdaToit Oymare. 1 OI'BHY «1CPO PDO»
http://skiv.instrao.ru/
2.2. [Pa3pe3anue Guryp Ha paBHbIC YacTh. UTphl ¢ IEHTaMUHO. 1 0,25 OI'BHY «1CPO PD»
http://skiv.instrao.ru/
Hroro no pasgeny 2
Paznen 3. IlepeinBanue v B3BelIMBAHUE
3.1. Bamauu Ha mepeMBaHUE U B3BEIIMBAHUE. 1 OI'BHY «1CPO PD»
http://skiv.instrao.ru/
3.2. |Omnata 6€3 ciayu ¥ pa3MEeH MOHET. 1 OI'BHY «1CPO PD»
http://skiv.instrao.ru/
3.3. Bagauu HA MOKYNKHU U BHIOOp ONTHUMAJILHOTO BapHaHTa. 1 0,25 OI'BHY «ICPO PD»

http://skiv.instrao.ru/




Hroro no pasaeny

Paznen 4. Jlornueckue 3agauu

4.1. Bepnbsle u HeBepHbIC yTBEpkKACHUS. Jlornueckue 3a1aqu. 1 OI'BHY «ICPO PD»
http://skiv.instrao.ru/
4.2. Bagaun-mryTkr. MaremaTudeckue pOKyChl U UTPHI. 1 OI'BHY «1CPO PD»
http://skiv.instrao.ru/
Hroro no pazgeny 2
Pa3zpnesn 5. DineMeHTbI KOMOMHATOPUKHU
5.1. | Ionstust koMmOuHaTOpUKH. Pernenne npocTedmmx KOMONMHATOPHBIX 1 10,25 OI'BHY «ICPO POy
3a/1a4 (IepeBO BapHUaHTOB). http://skiv.instrao.ru/
Uroro nio pazgeny 1
Pa3nen 6. 'eomeTpusi B npocTpaHcTBe
6.1. [Ky0 u mapamnenenunen. PazBeptku duryp. 1 0,5 OI'BHY «1CPO PD»
http://skiv.instrao.ru/
6.2. |Y31bl Ha BepeBKe. 3a/1a4M ¢ MPOCTPAHCTBEHHBIMHU (PUTyPaMHU. 1 OI'BHY «ACPO P®y
http://skiv.instrao.ru/
Uroro no pazgeny 2
Pa3znen 7. OmmMnuaaHbie 3a1a4u
7.1. |PelieHne HECTaHIAPTHBIX apU(PMETHYSCKUX M TCOMETPHUCCKUX 3a7ay. 1 OI'BHY «ACPO PDy
http://skiv.instrao.ru/
7.2. |Pelienue HeCTAaHIAPTHHIX JIOTHYECKHMX 3a/1a4. 1 OI'BHY «1CPO PDy
http://skiv.instrao.ru/
Hroro no paspeny 2
Pa3znen 8. IloBTOpeHue u 3ammuTa NpOeKTOB
8.1. | 3amuTa MUHU-TIPOEKTOB U TBOPUYECKUX PabOT. 211 OI'bHY «1CPO PD»
http://skiv.instrao.ru/
OBILEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 17 11,25 1,25







