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1. IMosgicHUTEIBLHASA 3ANIUCKA
Pa60qa;1 HporpaMMa 10 MAaTEMAaTUKE IJId 5 '6 KJ1acca COCTaBJICHA Ha OCHOBAHUU CJ'ICIIYIOIHI/IX
HOpMaTI/IBHBIX dKTOB:

o ®denepaabHOrO rOCYIapCTBEHHOTO 00PA30BATEIBHOTO CTAHIAPTa OCHOBHOTO OOIIETO
o0pa3oBaHUs, YTBEPkKIACHHOTO MpUKa3oM MuHucTepcTBa 00pa3zoBaHus u Hayku PO ot
17 nexa6ps 2010 roma Ne 1897,

e [IpumepHoit nporpammel 1o marematuke. M.: [Ipocseuienue, 2014

e OCcHOBHOI 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO 00111eT0 00pazoBanus MKOY
«COHI Nel5» ma 2015-2020 roast

e [lonoxenus o padoueii mporpamme MKOY «COI Ne 15

e Jlunuu yuebHO-MeToanueckux kommiekcoB (YMK) «Marematukay (aBrop: Hukonsckuii C.M.).

e ABtopckoii paboueit mporpammsl T.A.bypMuctpoBoii

Co3zHarenbHOE OBIAJICHUE YUAIIUMUCS CUCTEMOM apudMETHUEeCKIX 3HAHUN U YMEHUIN
H€06XOI[I/IMO B HOBCGHHGBHOﬁ JKU3HU, TJIA U3YUCHUS CMCIKHBIX TUCHUILIMH U IIPOAOJIKCHUS
o0Opa3oBaHusl.

[TpakTHyeckasi 3HAUMMOCTb IIKOJIBHOTO Kypca MaTeMaTHKH 5 Kilacca 00yCIIOBIIEHa TeM, UTO e
00BEKTOM SIBJISIOTCS KOJIMYECTBEHHBIE OTHOIICHUS ACHCTBUTEILHOTO MUupa. Maremaruueckas
MOJArOTOBKA He0OX0auMa JIJIsl TOHUMaHUS TIPUHIIUIIOB YCTPOICTBA U UCIIOJIb30BAHUS
COBPEMEHHOM TEXHUKH, BOCIPUATHS HAYUYHBIX U TEXHUYECKUX MOHATUIA U uael. MaTemaruka
SBJISIETCS SI3BIKOM HAayKU U TeXHUKH. C €€ MOMOIIbI0 MOACIUPYIOTCS U U3Y4alOTCA SBJICHUS U
MPOIECCHI, TPOUCXOISIINE B IPUPOJIE.

ApudmeTnka SBISETCS OJHUM U3 OMOPHBIX IPEIMETOB OCHOBHOM IIKOJIBI: OHA 00€CIIeYBAET
W3YyYEHHE APYTUX IUCLHUIUIMH. B epByro odepeas 3T0 OTHOCHUTCS K ITPEAMETaM €CTECTBEHHO-
HAy4yHOTO LIMKJIa. Pa3BUTHE JTOrMUECKOTr0 MBILIUICHUS yYalluXcs IpU 00y4eHUH MaTeMaTHKe B 5
KJiacce, a B JajbHeNIIeM 1 B 6 Kiacce, CiocoOCTBYET YCBOCHUIO MTPEIMETOB I'YMaHUTapHOTO
nukia. [Ipaktnyeckue yMeHus ¥ HaBbIKM apu(pMETHUECKOTr0 XapakTepa HE0OX0AUMBI IS TPY-
JIOBOH U Tpo¢eCCHOHATBHON MOJATOTOBKH HIKOJILHUKOB.

Pa3BuTHe y ydamuxcs NpaBUIbHBIX MPEICTABICHUHI O CYIIHOCTU U MPOUCX0XKICHUN
apu(MeTHIECKUX a0CTPAKIIHNIA, O COOTHOIIEHUH PEaTbHOTO M UEaTbHOTO, O XapaKTepe
OTpa’KeHHsI MaTeMAaTUYEeCKON HayKO! SIBJIEHUH M MIPOIIECCOB pealbHOTO MUPA, O MECTE
aqu)MeTHKH B CUCTEMC HAYK U POJIM MATEMATUYCCKOTO MOACIIMPOBAHNUA B HAYYHOM IMO3HAHWHA U
B IIPAaKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUALIUXCS, a TAKXKE
(1)OpMI/Ip0BaHI/IIO Ka4yeCTB MbIIJICHUS], HCO6X0}II/IMLIX AJig aganTaiguy B COBpEMEHHOM
MH(OPMaLMOHHOM OOIIECTBE.

Tpe6y5[ OT ydJaliuxcCs YMCTBCHHBIX U BOJICBBIX yCI/I.]'II/If/'I, KOHIOCHTpalU BHUMAaHNUA, aKTUBHOCTHU
BOO6p8.)KCHI/I$I, apI/I(I)MeTI/IKa Pa3BUBACT HPABCTBCHHBIC UCPTHI INUHOCTU (HaCTOﬁQHBOCTB,
HOEJICYCTPEMIICHHOCTD, TBOPYCCKYHO AKTUBHOCTL, CAMOCTOATCIIbHOCTh, OTBETCTBECHHOCTD,
pr,Z[OJ'IIOGI/IC, JAUCHUIUIMHY U KPUTUYIHOCTD MBII_I_U'ICHI/IH) U YMCHHUC apTYMCHTUPOBAHHO
OTCTanBaTh CBOM B3IJIAAbBI U y6e)K)IeHI/I$I, a Tak)Ke CITOCOOHOCTH IMPUHHUMATE CAMOCTOATCIIbHBIC
peuiCHuUs. AXTHBHOE HCIOJIB30BaHHUE U pPCHICHUC TCKCTOBBIX 3a/la4 HAa BCCX 3Tallax yqe6Horo
nmponecca pa3BuBarOT TBOPUYECKUC CIIOCOOHOCTH IIKOJIEHUKOB.

W3ydyeHne maTeMaTHKH B 5 KJlacce, a B AajibHEHIIIEM U B 6 Kilacce, MO3BOJIsET POPMUPOBATH
YMEHUS ¥ HaBBIKM YMCTBEHHOTO TPYy/la: TNIAHUPOBAHKE CBOEH pabOTHI, MOMCK pallMOHAIBHBIX
IyTel e€ BBIITOJIHEHUS, KPUTUYECKYIO OLIEHKY Pe3yJbTaToB. B mponecce n3ydeHus MaTeMaTHKU
IIKOJIBHUKH Y4aTCs U3J1araTb CBOM MBICIIU SICHO U MCUEPIBIBAOIIIE, TAKOHUYHO U EMKO,



nproOpeTaoT HABBIKK YETKOT0, aKKYPaTHOTO M TPAMOTHOTO BBIMIOJTHEHUS! MAaTEMAaTUYECKIX
3aIIiCeH.

Baxwneiinieii 3ajaueil IKOJILHOTO Kypca apu(METUKH SBISETCS Pa3BUTHE JIOTHYECKOTO
MbIIUIEHHs ydamuxcs. CaMu 00bEKThl MAaTEMAaTHYECKUX YMO3AKIIIOUEHUH U IPUHSTHIE B
apudMeTHKe MpaBuia UX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (POPMHUPOBAHUIO YMEHHMA
000CHOBBIBATh U JJOKA3bIBaTh CYXKACHUS, IPUBOIUTH YETKHE ONPEIEICHUs, pA3BUBAIOT
JIOTUYECKYIO0 HHTYULINIO, KPAaTKO U HAIISIIHO PACKPBIBAIOT MEXAHU3M JIOTMUECKUX TIOCTPOECHUH U
y4aT uX npuMeHeHuto. [loka3piBas BHyTPEHHIOI FapMOHUIO MaTeMAaTUKU, GOpMUPYS
MOHMMAaHHE KPacoThl M U3AIIECTBA MATEMAaTHUECKUX PACCYKICHUN, apu(PpMETUKA BHOCUT
3HAUUTENbHBIN BKJIa/ B 3CTETUUECKOE BOCIIUTAHUE YUaIUXCS.

2. O0masi xapakTepucTHKAa Kypca MAaTeMaTHKHU B 5 -6 kiaccax

B kypce marematuku 5 -6 K1accoB MOKHO BBIIEIIUTD CIEAYIOIINE OCHOBHbIE COOEPIHCAMENbHBIE
JUHUU: apudmemura; s7emMenmsl aneedpsl, 6ePOAMHOCHb U CIMAMUCTIUKA, HALTSAOHAS
eeomempus. Hapsiiy ¢ 3TUM B cOJiepKaHUE BKIIOYEHBI 08€ 00ONOIHUMENbHbIE Me-
MOOO0I02UYeCKUe MemMbl: MHONICECM8Ad U MameMamura 8 UCHOPUYeCKOM PA3eUmuL, 4mo Csa3aHo
¢ peanuzayuell yeneu 00WeUHMENIeKMYaIbHO20 U OOWEKYIbIMYPHO20 PA3GUMUsA YIAITHXCS.
CopepxaHue KaxI0M U3 STUX TEM Pa3BOPAYMBACTCS B COAECPKATETbHO-METOAMYECKYIO JIMHHUIO,
IIPOHU3BIBAIOLIYIO BCE OCHOBHBIE COJIEpKATeNbHbIE TUHUU. [Ipu omom nepeas nunus —
«Mmnooicecmeay — cuyosrcum yenu 081a0eHUsI YUAUWUMUCH HEKOMOPbIMU JJIeMeHMAMU YHU-
8epCAbHO20 MAMEMAMUYECK020 A3bIKaA, emopas — «Mamemamuxa 8 ucmopuieckom
Pazeumuuy — Cnocoocmayem co30aHur0 00WeKyIbMmypHO20, 2YMAHUMAPHO20 (OHA U3YYeHUs

Kypca.

CopnepxaHnue TUHUN «ApUPMETHKAY CITYKUT QYHAAMEHTOM JJIs JajbHEHIIEro n3y4eHus
y4YaIIUMHUCS MaTEMAaTUKHU U CMEXHBIX JUCLIUIUIMH, CIIOCOOCTBYET PA3BUTHIO HE TOJIBKO
BBIUMCIUTENbHBIX HABBIKOB, HO U JIOTMYECKOTI'0 MBIIIJIEHUS, (POPMUPOBAHUIO YMEHUS
M0JIb30BAThCS AITOPUTMAMHM, CIIOCOOCTBYET Pa3BUTHIO YMEHUH TUNIAHUPOBATh U OCYIIECTBIIATh
NeSITeNIbHOCTh, HAaIIPaBJIEHHYIO Ha peIlIeHue 3ajiay, a TAKKe MPUOOPETEHUIO MTPAKTUYECKUX
HaBBIKOB, HEOOXO/IMMBIX B ITOBCEIHEBHOM JKU3HHU.

Coneprkanue JUHAN «DJIEMEHTHI alnreOpb» CUCTEMAaTU3UPYET 3HAHUS O MATEMaTHYECKOM
A3bIKE, TOKA3bIBasi IpUMEHEHUE OYKB /U1 0003HAYEHUS YHCEIl U 3alUCH CBOMCTB
apudMeTHUeCKuX JeUCTBUI, a TaKKe ISl HAX0XKICHHUSI HEU3BECTHBIX KOMIIOHEHTOB
apu(MeTHYECKUX AeUCTBUI.

Copneprxanue auHun «HarmsaHas reoMeTpus» crnoco0cTByeT (POPMUPOBAHUIO Y YUAIIIUXCS
MEPBUYHBIX IPEJICTABICHUI O T€OMETPHUUECKUX a0CTPaKLUAX pealbHOI0 MUPA, 3aKJIaIbIBAET
OCHOBBI ()OPMHUPOBAHUS IPABUIIBHOM FeOMETPUYECKOM peun, pa3BUBaeT 00pa3HOE MBIIIJICHUE U
IIPOCTPAHCTBEHHBIE MTPEICTABICHUS.

JInnus «BepoaTHOCTh M CTaTUCTHKAY — 00s3aTeNbHbIN KOMIIOHEHT IIKOJIBHOIO 00pa3oBaHus,
YCUJIMBAIOIIUI €ro MPUKIIAJHOE U MPAKTHYECKOe 3HaYeHHEe. DTOT MaTepual He00X0AUM Mpex e
BCero A1 (GOpMUPOBaHMS Y yHaIIuxcsi GyHKIIMOHATBHONW IPaMOTHOCTH — YMEHUS
BOCIIPMHUMATh U KPUTUYECKH aHAJIM3UPOBATH HH(POPMAITUIO, IPEICTABICHHYIO B Pa3IMUHBIX
dbopMax, MOHUMATh BEPOSITHOCTHBINA XapaKTep MHOTHX PeajbHbIX 3aBUCUMOCTEHN, MPOU3BOIUTH
IpOCTENIINe BEPOSITHOCTHBIE pacy€Thl. M3yueHrne 0CHOB KOMOMHATOPUKH MO3BOJIUT YHaILIEMYyCs
OCYILECTBIISATh PACCMOTPEHUE CIIy4aeB, epedop U MOACYET YKciIa BAPUAHTOB, B TOM UHUCIIE B
IIPOCTEHIINX MPUKIAIHBIX 3a1a4ax.

[Tpu M3yyeHUH CTATUCTUKHU U BEPOSTHOCTH 00OTaIAIOTCS MPEICTABICHUS O COBPEMEHHON
KapTHUHE MHUpa U METO/IaX ero hcciaeloBaHusl, popMHUpPYETCs IOHUMaHUE POJIU CTATUCTUKU KaK
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HCTOYHHKA COLIMAJIBHO 3HAYUMOM HH(pOpMaL[I/II/I H 3aKJIaIbIBAOTCA OCHOBBI BEPOATHOCTHOT'O
MBIIIJIICHUA.

3. Mecrto kypca «MaTemaTuka» B yueOHOM IJIaHe

VYuebublil npenMer «MaremaTtuka» BXOIUT B IMPEIMETHYIO 00JacTh «MaremaTtuka u
UH(pOpMAaTUKay, ABJSETCA 005A3aTeNIbHBIM U1 U3y4eHus B 5-6 kiaccax. B yueOHoM 11aHe Ha ero
WU3Y4YECHHUE OTBOJUTCS:

Kuaacce Y4eOHblil mpeaMeT KoanuecTBo KoianuecTBo HTroro

HeJeJIbHbIX YACOB | Yy4eOHBbIX He/lellb .
3a y4eOHbIH

roj
5 Kiacc Maremaruka 5 34 170
6 Kiacc Maremaruka 5 34 170

Bcero 3a 2 roga peanuzamuu nporpammsl — 340 gaca

4, IleHHOCTHBIE OPHEHTHPBI COIEPKAHUSA YUeOHOT0 MpeaMeTa
«MarteMaTHKa»

Mamemamuueckoe obpazosanue uespaem 8adcHyIo poib KaK 8 NpaKmu4eckol, max u 8 0yX08Hou
orcusHu obwecmea. IlpakTrdyeckas CTOpOHa MaTeMaTUYECKOIO 00Opa30BaHMsI CBA3aHA C
(dopMHpOBaHHEM CITIOCOOOB AEATEIBHOCTH, IyXOBHAsl — C HHTEIUIEKTYaJIbHBIM Pa3BUTHEM
4eJoBeKa, JOPMHUPOBAHUEM XapaKTepa U 0OIIeH KyJIbTypHlI.

IIpakmuueckas noneznocme mamemamuxyu 00yCIOBICHA TEM, YTO €€ IPEAMETOM SIBIISIFOTCS
(byHaaMeHTalbHbIE CTPYKTYPhI peajIbHOTO MUpa: POCTPAHCTBEHHBIE (POPMBI U KOJIUYECTBEHHBIE
OTHOILIEHHS — OT IIPOCTENIINX, YCBAUBAEMBIX B HETIOCPEACTBEHHOM OIIBITE, A0 JOCTATOYHO
CJIO’KHBIX, HEOOXOAMMBIX JJIs1 pA3BUTHS HAYYHBIX U TEXHOJOTMUECKUX Uael. be3 KoHKpeTHbIX
MaTE€MaTUYeCKUX 3HAaHUH 3aTPyJHEHO TOHMMaHUE IIPUHIIMIIOB YCTPOMCTBA U UCIIOJIB30BAHUS
COBPEMEHHOM TEXHUKHU, BOCIIPUATHE U MHTEPIIPETALUS Pa3HOOOPA3HON COLUAIBHOM,
HKOHOMUYECKOM, MOIUTUYECKON HHPOpMaInu, Mao3(pPeKTUBHA MOBCETHEBHAS IPAKTUYECKas
JesTeNbHOCTh. KakIoMy 4esoBeKy B CBOEH JKU3HH NIPUXOAUTCS BBIIIOJIHATE JOCTATOYHO
CJIOKHBIE PaCUYEThl, HAXOJIUTh B CIPABOYHHUKAX HYKHbIE (POPMYJIIBI U IPUMEHSTH UX, BIAJETh
NPaKTUYECKUMHU IPUEMaMU T€OMETPHUECKUX U3MEPEHUI U TOCTPOCHUH, YNTaTh HHPOPMALIHIO,
MPEJICTAaBICHHYIO B BUy TaOJUI, IUarpaMM, rpaukoB, IOHUMAaTh BEPOSTHOCTHBIN XapakTep
CIIy4aifHBIX COOBITHI, COCTABIIATH HECIOKHbBIE AITOPUTMBI U JIP.

be3 6a30Boit MaTeMaTHYeCKOM MOATOTOBKH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM
YeIIOBEKOM. B IIKojIe MaTeMaTHKa CITY)KHT OTIOPHBIM MTPEIMETOM JTSI H3yYSHUST CMEKHBIX
JTUCITUILIMH. B OCIemKOIbHOM KU3HU peaTbHOU HEOOXOUMOCTHIO B HAIIM JTHU SIBIISIETCS
HenpepbsIBHOE 00pa3oBaHKe, YTO TpeOyeT MOTHOLEHHOM 0a30B0i 00111e00pa3zoBaTeIbHOMN
MOATOTOBKH, B TOM YHCIIe U MaTeMaTu4yeckoi. M HakoHell, Bce OOJIbIe CreUaaIbHOCTEH, TS
HE0OXO0IUM BBICOKHI YPOBEHBb 00pa30BaHMs, CBA3aHO C HEMTOCPEACTBCHHBIM IIPUMEHEHUEM
MaTeMaTHKH (SKOHOMHKA, Ou3Hec, GUHAHCHI, PU3HKA, XUMUS, TEXHUKA, UH(popmaTuka, 6uo-
JIOTHS, TICHXOJIOTHS U JIp.). Takum 00pa3oM, pacmupsieTcs Kpyr MIKOJLHUKOB, 11T KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAYHMBIM IPEIMETOM.




JUJ1s1 5KM3HU B COBPEMEHHOM OOIIIECTBE BaXKHBIM SIBJISIETCS. (JOPMHUPOBAHUE MATEMATUYECKOTO
CTHJIA MBILLIJICHUS, IPOSIBIIAIOILErOCs B ONPEACIICHHBIX YMCTBEHHBIX HaBbIKax. B mponecce
MaTEMaTUYECKOH I€ATEIbHOCTU B apCeHaN IPUEMOB U METOJIOB YEJIOBEUECKOI'O MBIIIICHHUS
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCA MHAYKLMS U A€yKLUsA, 00001EeHEe U KOHKpeTH3al1s,
aHaJM3 ¥ CUHTE3, KJIacCu(pUKalus U cucTeMaTu3anus, abcrparupoBanue u ananorus. OObeKThI
MaTEMAaTHYECKUX YMO3AKIIIOUEHHUI U ITPaBWIIa UX KOHCTPYUPOBAHUS BCKPBIBAIOT MEXAHU3M
JIOTHYECKUX OCTPOCHHH, BHIPA0ATHIBAIOT YMEHUS (hOPMYIHPOBATh, 0OOCHOBHIBATH U
JIOKa3bIBaTh CY>KJIEHUS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MbllLIeHUE. Benymas poib
NPUHAAISKAT MaTeMaTUKe B (POPMUPOBAHUN AITOPUTMUYECKOTO MBIIUICHUS! M BOCTIUTAaHUH
YMEHMH JeHCTBOBATH 110 3aJaHHOMY aJITOPUTMY M KOHCTPYHUPOBATh HOBBIE. B X01€ pemeHns
3aJ1a4 — OCHOBHOM yueOHOI e TENbHOCTH Ha YPOKaX MaTeMaTUKN — Pa3BUBAIOTCS
TBOPYECKasl U IPUKJIAJHAS] CTOPOHBI MBIILIJIEHHUSL.

Obyyenue mamemamuke 0aem 603MOACHOCMb PA3BUBAMb V YUAWUXC MOUHYIO, IKOHOMHYIO U
ungopmamuenyo peyus, ymeHue omoupams Haubojee nooxoosaujue A3blKogwvle (8 YACMHOCTU,
cumsoudeckue, epaguyeckue) cpedcmaa.

Mamemamuueckoe obpasosanue Hocum c801 6K1A0 8 hopmuposanue oouell Kyibmypbol
yenogexa. HeoOX0AMMBIM KOMIIOHEHTOM OO0I1Iel KyIbTyphl B COBPEMEHHOM TOJIKOBAaHUU
SABJISIETCS OOII[ee 3HAKOMCTBO ¢ METOAaMU MTO3HAHUS JIEHCTBUTEIIHOCTH, MPEJICTABIICHUE O
peIMeTe U METO/Ie MaTEMAaTHKH, €r0 OTJIMYHUS OT METOJIOB €CTECTBEHHBIX M TYMAHUTAPHBIX
HayK, 00 0COOEHHOCTAX MPUMEHEHUSI MAaTEeMAaTUKH JUIsl PEIICHUS HAyYHBIX U MPUKIATHBIX 33/1a4.

I/I3yquI/Ie MaTCMaTHuKHU CHOCO6CTByeT OCTCTUUCCKOMY BOCIIMTAHHIO YCIIOBCKA, IOHUMAHWIO
KpaCOThI U U3AIICCTBA MATCMATUYCCKUX paCCYH(ﬂCHHﬁ, BOCIIPHUATHIO I'COMCTPUICCKUX (I)OpM,
YCBOCHUIO UJACU CUMMCTPUH.

Hcropus pa3BUTHS MaTEMAaTUYECKOIO 3HAHUSA JAeT BO3MOXKHOCTD IOIIOJIHUTH 3a11ac HUCTOPUKO-
HayYHBIX 3HAaHUH IIKOJIBHUKOB, COPMHUPOBATH Y HUX MPEACTABICHHS O MaTEMATHKE KaK 4acTu
00111e4eNI0BeYeCKON KyIbTYphl. 3HAKOMCTBO C OCHOBHBIMHM HCTOPHUYECKUMH BEXaMU
BO3HUKHOBEHHUSI U PA3BUTHS MAaTEMaTUYECKON HAYKHU, C ICTOPUEH BEJIMKUX OTKPBITHI, UIMEHAMU
Jro/ied, TBOPUBIIMX HAYKY, JOJDKHO BOMTH B MHTEIJIEKTYAIbHBIM Oaraxk Kaxa0oro KyJabTypHOTO
YeJI0BEeKa.

5. Ilmanupyemble pe3yJbTaThbl OCBOCHHS MATEMATHKH :
5.1. JIn4yHOCTHBIE Pe3yJbTATHI

[Tporpamma mo3BOJISIET JOOMBATHCS CIEAYIOMINX PE3yIbTATOB OCBOCHUS 00pa30BaTeIbHOM
MporpaMMbl OCHOBHOTO 00IIIeT0 00pa30oBaHUs.

Juunocmuuie:
¥ yuawuxcs 6y0ym cqhopmuposamsi:
1) OTBETCTBEHHOE OTHOIICHHUE K YUCHHIO,

2) TOTOBHOCTH U CIIOCOOHOCTh 00YYarOIMIMXCsl K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE
MOTHBAIMH K 00Y4EHHIO U TIO3HAHUIO;

3) yMeHue SICHO, TOYHO, TPaMOTHO U3JIaraTh CBOM MBICIIM B YCTHOM M MHCbMEHHOM peuu,
MMOHUMATh CMBICII ITIOCTABJICHHOM 3a/1a4y, BBICTPAWBaTh apryMEHTALHUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEDBI;

4) HAaYaJIbHBIC HABBIKU aallTallui B JUHAMUYHO U3MCHAOIICMCI MHUPE;



5) aKxosIornyecKas KyJbTypa: IEHHOCTHOE OTHOLIEHHE K IPUPOJHOMY MUPY, TOTOBHOCTh
cJIe10BaTh HOPMaM IIPUPOAOOXPAHHOIO, 3J0POBLECOEPETAIOIIETO TIOBEICHUS;

6) hopMUpOBaHHE CTOCOOHOCTH K IMOIIMOHAILHOMY BOCTIPUSATHIO MATEMATHUECKUX OOBEKTOB,
3a/1a4, PEeLICHUH, PaCCyKICHUN;

7) yMeHUE KOHTPOJIUPOBATH MPOILIECC U PE3yJbTaT YUeOHONH MAaTEMAaTUUECKOU JIeATEIbHOCTH;

Y yuawuxcs Mmo2ym 6vims cqhopmuposamns:

1) nepBoHAYaNBHBIC MTPEACTABICHHUS O MATEMAaTHUECKON HayKe Kak cepe denoBeueckon
JESTEIIbHOCTH, 00 dTamax e€ pa3BUTHS, O €€ 3HAYMMOCTH JIJISl Pa3BUTHS [IUBIIIN3AIINM;

2) KOMMYHUKATHBHAsA KOMIICTCHTHOCTD B 06IJ_[CHI/II/I U COTPYAHUYCCTBC CO CBEPCTHHUKAMU B
O6paSOBaTeJ'IBHOI71, y‘IC6HO'I/ICCJ'IeI[0BaTeJ'ILCKOI71, TBOpquKOﬁ U APpYyrux BUJaX ACATCIBHOCTH,

3) KPUTHYHOCTD MBIIUJICHHUA, YMCHUC PACIIO3HABATDH JIOTHUCCKH HCKOPPCKTHBIC BBICKA3bIBAHU I,
OTJIMYaTh rumoTe3y OT Q)aKTa;

4) KpeaTUBHOCTH MBIIIJICHUS, MHUIIUATUBBI, HAXOJYMBOCTH, AKTUBHOCTHU TIPH PEUICHUU
apupMeTUIECKHX 3a/1a4.

5.2. Memanpeomemmnoie:
peryJsiTHBHbIE
yuawuecs Hayuamcs.
1) popmynupoBaTh 1 yepKuBaTh YUeOHYIO 3a7a4y;
2) BbIOMpaTh IEHCTBUS B COOTBETCTBUH C ITOCTABJIEHHOM 3a/1aueil U yCIOBUSAMU €€ peain3alliy;

3) nnaHupoBaTh MYTH JOCTHXKEHUS 1leIel, 0cO3HaHHO BBIOMpaTh Hanboee 3(hheKTuBHBIE
CrocoO0BI pelleHns y4eOHbIX U M03HaBaTeIbHbBIX 33/ay;

4) npenBUIETh YPOBEHb YCBOCHUS 3HAHUI, €r0 BPEMEHHBIX XapaKTePUCTHK;
5) coCTaBIATH TUTaH | MOCJIEI0BATEILHOCTD JCHCTBUN;
6) OCYIIECTBIISATH KOHTPOJIb IO 00pa3ily 1 BHOCUTh HEOOXOUMBIE KOPPEKTHUBHI,

7) AZICKBATHO OLICHUBATH NPABUJIbHOCTb UJIN OIIMOOYHOCTH BBHIIOJIHCHUS y‘-IC6H01>i 3aJaa4u, et
06’LCKTI/IBHYIO TPYAHOCTH U COOCTBEHHBIE BO3MOKHOCTH €& pelICHUs;

8) cnmuyath crocod NEHCTBUS U €Tr0 Pe3yNbTaT C 3aJaHHBIM 3TAJIOHOM C LIEeTbI0 OOHAPYKEHHS
OTKJIOHEHHMH M OTJIUYMU OT DTAJIOHA;

yuawuecs nouaydant 603MOHCHOCNTIb HAYUYUMbCAL:

1) onmpenensaTs nocne10BaTENBHOCTD IPOMEKYTOUHBIX LIEJIEH U COOTBETCTBYIOIIUX UM JIEHCTBUI
C y4€TOM KOHEYHOI'O pe3ysbTaTa;

2) npeIBUIETh BO3MOKHOCTH IIOJIy4€HHUSI KOHKPETHOI'O Pe3yiIbTaTa IIPH PELICHUH 33/1a4;



3) ocyIlIeCTBIATh KOHCTATUPYIOLIUI U IPOTHO3UPYIOLINI KOHTPOJIb 110 PE3YAbTATy U IO
crnoco0y IeUCTBUS;

4) BeIIENATH M (POPMYIUPOBATH TO, YTO YCBOCHO U YTO HYXKHO YCBOHUTD, ONPENENATh Ka4YeCTBO U
YPOBEHb YCBOCHH,

5) KOHIIEHTPUPOBATH BOJIIO JUISI IPEOI0JICHUSI MHTEIUIEKTYaIbHbBIX 3aTPYAHEHUN U (PU3NYECKUX
MIPETSITCTBUI;

NO03HABaTeJIbHbIE

yuawuecs Hay4amcs.

1) caMOCTOSTENHHO BBIACIATH U (POPMYTHPOBATH TO3HABATEIBHYIO LIEb;

2) ucnosp30BaTh O0OLIME MPUEMBI PELIECHHS 3a/1a4;

3) npuUMEHATh MpaBUIIa U [10JIb30BAaThCS HHCTPYKLUSAMU U OCBOEHHBIMHU 3aKOHOMEPHOCTSIMH;
4) oCyILECTBIISATh CMBICIIOBOE UTCHHE;

5) co3naBarb, IPUMEHATH U MPEOOPA30BBIBATH 3HAKOBO-CUMBOJIUYECKUE CPEACTBA, MOJICTH U
CXEMBI JIJIsl pEIICHUs 3a/1a4;

6) cCaMOCTOSITETILHO CTaBUTH IIE€JIH, BEIOMPATH M CO37aBaTh AITOPUTMBI ISl PEIICHUsT yIeOHBIX
MaTeMaTUYECKUX MpoOeMm;

7) MMOHUMATh CYIMHOCTD AJITOPUTMHUYCCKUX Hpe,Z[HI/ICElHI/Iﬁ " YMCTb JIENCTBOBAaTh B COOTBETCTBUM
C IMPEVIOKCHHBIM aJITOPUTMOM;

8) MOHMMAaTh U UCIIOJIb30BATh MaTEMaTUUECKHUE CPEJICTBA HATJISAHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) AJIs WILTIOCTPaLK, UHTEPIIPETalluY, apryMEHTaIUH;

9) HaxXoAUTH B pa3IMUHBIX UCTOYHHKAX MH(OPMALINIO, HEOOXOIUMYIO JUISl pEeLICHUS
MaTeMaTHYECKUX MPoOJeM, U MPEACTaBIATh €€ B OHATHON (hopMe; MPUHUMATh pellIeHHE B
YCIIOBUSAX HEMOJHON M U30BITOYHON, TOYHOM U BEPOSITHOCTHOW MH(pOpPMALINY;

yuawuecs nouaydant 603MONCHOCNTb HAYUUMbCA:

1) YCTAHABJIMBATL IMTPUYIUHHO-CIICACTBCHHBIC CBA3U,; CTPOUTDH JIOTUUCCKHUEC PACCYKACHUA,
YMO3aKJIHOUYCHU A (I/IHJIYKTI/IBHLIC, ACAYKTUBHBIC U 110 aHaJ'IOI‘I/II/I) U BBIBOJHBI,

2) hopMupoBath yueOHYIO U 00IIENO0JIb30BATENBCKYIO KOMIIETEHTHOCTH B 00JIaCTH
HCIOJIb30BaHUsl UH(OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHosorui (MKT-komnerenTHOCTH);

3) BuAETh MaTeMaTHUECKYIO 3a/1a4y B APYTUX JAUCHUIUIMHAX, B OKPY>KAIOLIEH JKU3HH;

4) BBLABUTAThH TMIIOTE3bI IPU PEUICHUH YUYE€OHBIX 33/1a4 M IOHUMAaTh HEOOXOAUMOCTh UX
IIPOBEPKU;

5) IJIAaHUPOBATDb U OCYHICCTBJIATH ACATCIbHOCTD, HAIIPABJIICHHYIO HAa PCIICHUC 3a/1aY4
HCCIICAOBATCIILCKOI'0 XapaKTepa,

6) BEIOMpaTh HanboJee paroHaIbHbIE U 3()(hEKTUBHBIE CIIOCOOBI pEIIeHUs 33/1a4;



7) uHTEpIpeTUPOBaTh HH(DOPMALINH (CTPYKTYPUPOBATH, IIEPEBOAUTDH CIUIONTHON TEKCT B
Ta0JIMILy, TPE3EHTOBATH MOJIYICHHYIO HHPOPMAIUIO, B TOM drciie ¢ momoiisio UKT);

8) onleHnBaTh HH(pOpPMaIHIO (KPUTHUYECKAS OLICHKA, OIICHKA JOCTOBEPHOCTH ),

9) YCTaHaBJIMBATh NPHUYNHHO-CICACTBCHHBIC CBA3U, BRICTpaUBAaTh PACCYXICHU, O606H.[€HI/I5[;

KOMMYHHKATUBHBIC

yuawuecs nayvamcs.

1) opranu30BBIBaTh yueOHOE COTPYJHUYECTBO U COBMECTHYIO JI€ATEIbHOCTh C YUUTEIEM U
CBEPCTHUKAMHU: ONPENENATh LN, pacIpeaessiTh GYHKINUN U POJIM YYaCTHUKOB;

2) B3aMMOJICHCTBOBATh U HAXOAMUTH OOIIME CIOCOOBI pabOThI; paboTaTh B rPyIIe: HAXOAUTh
oO1iee penieHre 1 paspeniarb KOH(QIUKTH Ha OCHOBE COTJIACOBAHUS MO3UIMMA U yuéTa UH-
TEPECOB; CIylIaTh MapTHEPA; GOPMYIUPOBATh, APTYMEHTUPOBATh U OTCTaWBaTh CBOE MHEHUE;

3) nporHo3upoBaTh BO3HUKHOBEHHE KOH(IMKTOB NPU HAIMYMH PA3HBIX TOUYEK 3PEHUS;

4) pa3pemath KOHGIMKTHI HA OCHOBE Y4€Ta HHTEPECOB M IMO3HIINNA BCEX YIACTHUKOB;

5) KOOPAUHUPOBATH U IPUHUMATH PA3TUYHbBIC TTO3UIIUN BO B3aUMOJICUCTBUH;

6) apryMeHTHUPOBATH CBOIO MO3UIMIO U KOOPIAUHUPOBATH €€ C MO3ULUSIMU apTHEPOB B
COTPYIHUYECTBE IIPU BHIPAOOTKE OOIIETO PEIIEHUSI B COBMECTHOM 1€ATEIbHOCTH.

5.3. IIpeomemnmnvie:

Yyauuecss nayyartcs B 5-6
KJ1accax
(17151 KCTO0JIBL30BAHUS B
IOBCEeIHCBHOM KU3HU U
o0ecrneyeHus1 BO3MOKHOCTH
YCHEITHOT0 MPOAO0JIKEHUS
o0pa3oBaHusi Ha 6a30BOM

YPOBHE)

Yyamuecss mosyyar
BO3MOKHOCTH HAYYHThCsl B 5-6
KJIaccax JuIs o0ecnedeHust
BO3MOKHOCTH YCIICIIIHOT O
NMPOJ0/IKeHHs 00pa30BaHusA
Ha 0230BOM H yIIy0J1¢HHOM
YPOBHSX

JJ1eMEeHTHI TEOPUH
MHOKeCTB 1

- OmepupoBath Ha 0a30BOM
YPOBHE * TOHATHSMH: MHOXECTBO,

2
- Onepupoeamb NOHAMUAMU.
MHOJKCecmeo, xXapakmepucmuxku

MaTeMaTH4ecKoii 9JICMCHT MHOXKECTBA, | MHOJfcecmeda, J1EeMEHM
JIOTUKH MMOAMHOKECTBO, ITPUHAAJICIKHOCTD, MHOJKCecmeda, nycmoe, KOHeuHoe
- 3aaaBaTb MHOXKECTBA | U OecKkoHeyHoe MHOIMCECNn B0,
NEPCUUCIICHUCM UX 3JICMCHTOB, nOdMHODfC@CI’n@O,
- HaxXoauThb MEPECCUCHHC, npuHaOJzleCHocmb;
O6T>€III/IHCHI/IC, IHOAMHOXKECTBO B | - onpedeﬂﬂmb I’lpMHaaﬂe.?fCHOCWlb
HpOCTGﬁHIHX CUTyallHAIX. aJlemernma MHOOJCECMB)),

1 v
34ecb 1 panee — pacno3HaBaTb KOHKPETHbIE NpUMepbl 06LLI.I/IX NMOHATUN NO XapPaKTePHbIM NPU3HAaKam, BbINO/THATb

[AeNCcTBMA B COOTBETCTBUM C ONpeseneHnem M NPoCTenwmnmmn CBOMCTBaMM NOHATUIN, KOHKPETU3MPOBaATb

npumepamm obLme NOHATUS.

2
3ﬂ,er 1 Aanee — 3HaTb onpeaeneHne NOHATUA, yMeTb MNOACHATb ero CMbIC/N, YMETb MCNO/1b30BaTb MNOHATUE U ero

CBOWCTBa NPW NPOBEAEHUMN PACCYXKAEHUN, A0KA3aTENbCTB, peLeHnn 3a4ad.
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00beOuHeHUul0 U nepeceveHuio

MHOIHCECMEB, 3a0aeamo
MHOIMHCECM B0 c NOMOUbIO
nepevucierHus /1eMERMO8,

CJI0BECHO20 ONUCAHUAL.

B noBceaHeBHOI KU3HM U NIPU U3YUYEHHHU APYTUX NMPeIMETOB:

- PpacCIiio3HaBaTb JJOTN4YCCKHU
HCKOPPCKTHLIC BLICKA3bIBAHMA.

- pacnosnaeantv Jlocu4yecKu
HEKOPPEKMHblLE BbICKA3bI6AHUA,
- cmpoumsbs uenodkKu
yM03dKJll0’~l€Huuv Ha OCHoO6e
UCNOJIb306AHUA NpABUJTI IOCUKU.

Yucaa

- OnepupoBath Ha 0a30BOM ypOBHE
MOHATHSIMHU: HATypallbHOE YHCIIO,
IejIoe  YmclIo, OOBIKHOBEHHAs
IpOOB, JeCSITUYHAS JIpo0Bb,
CMEIIaHHOE YHUCJIO0, PAIllMOHAIBHOE
YHUCJIO;

- HCIIOJIB30BaTh CBOMCTBA YMCEII U
MpaBuiIa JICUCTBUM c
palMoOHATBHBIMA ~ YHCJIAMH — TIPH
BBIIIOJHEHUH BBEIYUCIICHU;

- HCII0IL30BaTh MIPU3HAKU
nenumoctd Ha 2, 5, 3, 9, 10 npu
BBITTOJHEHUH BBIYHCIICHUI u
pEIIeHNN HECIIOKHBIX 3a/1aY;

- BBITIOJIHATH OKpYTJICHHE
paIoHaIbHBIX qucen B
COOTBETCTBUHU C MTPABUIIAMH;

- CpaBHUBaTh  pallMOHAJbHBIC
YHUCIa.

-- Onepupoeamb NOHRAMUAMU.

HamypanvHoe yucno,
MHOIHCECMBO HAMypaibHbix
yucern, yenoe yucno,
MHOJICECMBO — YenblX  yucell,
0ObIKHOGEHHAA 0poowb,

oecsamuunas 0podb, cMeuanHoe
YUCI0, PAYUOHANILHOE — YUCIO,
MHOIHCECTNBO PAYUOHAILHBIX
yucer, 2eomempuyeckas
unmepnpemayusi HAMypaibHuiXx,
YenvlX, PAYUOHATILHBIX,

- noHumams U  0OBACHAMD
CMbICT  NO3UYUOHHOU  3ANUCU
HAmMypanbHO20 YUCIA,

- GLINONHAMb  GbIYUCACHUS, 6
MOM Yucie ¢ UCHOIb308AHUEM

npuémos PAYUOHATILHBIX
6bIUUCTICHULL, 0b0cHO8bI8AMb
aneopummbl 8bINONIHEH U
Oeticmeuil;

- UCNONb308aMb  NPUSHAKU
oenumocmu Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, cymmol u npoussederus
yucern npu BbINOIHEHUU
8bIUUCTIEHULl U peuleHulu 3a0ad,

0bocHo8bIBAMb NpU3HaKu
oenumocmu;

- 6bINOIHAMb OKpyenenue
PAYUOHATILHBIX yucen c
3A0AHHOU MOYHOCMBIO;

- YROPAO0OUUBAMb yucaa,
3anuUcanHvle 8 suoe
O0ObIKHOBEHHBIX U  OCCAMUYHBIX
opobeil;

- naxooums HOJ[ u HOK uucen
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U ucnomwzoeamv  UX  npu
peuieHuu 3a0a;

- onepupoeéamv  NOHAMUEM
MOOYNIb YUCIA, 2eOMemPUYECKas
unmepnpemayus MoOyJisi 4ucid.

B noBceHeBHOI KU3HM U NIPU U3YUYEHHHU APYTUX NMPeIMETOB:

- OLICHUBATh
BBIYMCIICHUI npu
IIPaKTUYECKUX 3a7ay;
- BBIIOJIHATH CPAaBHEHHE 4KCENl B
pEaJIbHBIX CUTYaLUAX;

- COCTaBIIAATh YHUCIIOBBIE
BBIPAKEHUS pu peleHnn
MIPAaKTUYECKUX 3a7ad M 3a1a4 M3
JPYTUX y4eOHBIX MPEIMETOB.

pe3yabTaThl
perieHnn

- NpUMEHANb npaesuja
npu6]lu9fC€HHle BbIYUCTICHUL
npu peuteHuu npakmudeckKux

3a0ay u peutenuu 3a0ay Opyaux
VueOHbIX NPeoMemos,

- 6bINOJIHAMb cpasHenue
Pe3yIbmamos  6blMUCIeHUN NpU
peuteHuy npaKkmuyecKux 3aoat,
68 MOoM uucie NPUOIUNCEHHBIX
BbIYUCTCHULL,

- cocmaeiisinio qucinoesle
8bIPASICEHUSsL U OYEeHUsamsv UuUx
3HA4YeHUA npu peuteHuu

NPAKMUYecKux 3a0ay u 3a0a4 u3
Opy2ux yueoHvix npeomemos.

YpaBuenus u
HEPaBeHCTBA

- Onepuposamv  NOHAMUAMU.
Dpasencmeo, yucnogoe
paseHcmeo, ypasHeHue, KOpPeHb
YpaeHeHus, peuleHue ypasHeHus,
YUCT080€ HEPABEHCMEO.

TexcroBbIC 3aH0a4N

- Pemath HecOXXHBIE CIOKETHBIE
3a/laud  pa3HbIX THUIOB Ha BCE
apupMeTHIECKUe IEHCTBHUS;

- CTPOUTH MOJIENb YCIOBHS 3a/Jauu

(B BUJE TaOJINIIGL, CXEMBI,
pUCYHKa), B  KOTOPOM  JIaHBI
3HAYEHUsA IBYX u3 TPEX
B3aMMOCBSI3aHHBIX  BCIMYUH, C

IENBI0 TIONCKA PEIICHHS 3a/1a4H;
- OCYLIECTBIIATH CIIOCOO IOHMCKa
pemieHust  3agadd, B KOTOPOM
paccyxJeHHe CTPOUTCS OT YCIIOBHS
K TpeOOBAaHUIO WK OT TpeOOBAaHUS

K YCJIOBHIO;

- COCTaBJATh IUIaH  peIIeHUs
3a/1a4u;

- BBIIEIATH  OTalbl  pEHICHUs
3a/1a4u;

- MHTEPIPETHPOBATH

BBIYHCITUTENLHBIE PE3yJabTaThl B
3ajaye, HCCIel0BaTh MOJIYy4YEeHHOE
pelieHue 3a1a4u;

- Pewiamo npocmvle u C104CHble
3a0auu  pasHuIX  MUNnos, a
makodice  3a0ayu  NOGLIUEHHOL
mpyonocmu,

- UCNONb308aMb pasHovie
Kpamkue 3anucu Kax Mooeiu
MEKCMO8 CILONCHbIX 3a0ay OJisl
nocmpoenus NOUCKOBOUL cxembl U
peutenus 3a0ay;

- 3Hamvb U npumenams 06a
cnocoba noucka peutenus: 3a0ay
(om mpebogaHus K yciosuio u
om ycnosusi K mpeboeanuio),

- MOOenuposams paccylcoeHus
npu NoucKe peuleHus 3a0ay ¢
nOMOWbIO 2pagh-cxemol;

- ebldeNsAmb IManvl peuleHus
3a0ayu U co0epAHCanue Karcoo2o
smana;

- uUHmMepnpemuposams
BbIYUCTIUMENbHBIE  PEe3YIbMambl
8 3adaue, uccneo08amy
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- 3HaTh pa3IM4YMe CKOpPOCTEH
00BEKTa B CTOSYEH BOJE, NMPOTUB
TEUEHHUS U 110 TEUCHUIO PEKU;

- pemath 3aJaud Ha HaXOXICHHE
YacTH YKCJIa ¥ YUCIIa [0 €T0 YacTH;
- pelath 3a7a4u pa3HbIX TUIIOB (Ha

paborty, Ha MOKYIIKH, Ha
JNBIKEHUE), CBA3BIBAIOLIUX TPU
BEJINYUHBI, BBIJICIISITh 3TU

BCJIMYHWHBI W OTHOLICHUA MCKIAY
HUMU;

- HaxoAWuTb HNPOHCHT OT 4YHCJia,
YHUCJIO II0 TMPOLEHTY OT HEro,
HaxXOJUuThb MPOLCHTHOC OTHOIICHHUC
JBYX YHUCEJI, HAXOIUTH IIPOLIEHTHOE
CHMKCHUC NI IIPOLCHTHOC
MOBBILLIEHUE BEINYNHBL;

- pfiuarb HECIOXHBIC JOTMYCCKUC
3a/1a4d METOJIOM PaCCyKJICHUM.

NOYYEeHHOe peleHue 3a0adu;

- aHaIu3uUposams
BCEBO3MONCHBIE cumyayuu
83AUMHO20 PACHONONCEHUS 08YX
00beKmMo8 U UBMEHeHUe  UX
Xapakxmepucmux npu
COBMECMHOM 08uUIICEHUU
(ckopocmbs, 6épems, paccmosiHue)
npu  pewleHuu  3a0a4  Ha
08udiCeHUe 08YX 00BEKMO8 KaK 8
0OHOM, max u 8
NPOMUBONOLONCHBIX
HANpasieHusx;

- UCCne0o8amsv BCe8O3MONCHbIE
cumyayuu npu peweHuu 3a0ay
Ha  OBudiceHue  NO  peKe,
paccmampusams pasHovie
cucmembvl OMc4éma,

- pewamb  pazHOOOpa3Hbie
3a0aYU «HA YACUY,

- pewiamsv u 060CHOBbIBAND CBOE
peuwieHue  3a0a4  (vloensAMb
Mamemamuyeckylo O0CHO8Y) Ha
HAX0dCOeHUue Yacmu yucia u
YUCIa No e20 4acmu Ha OCHO8e
KOHKPEMHO20 CMbLCAA Opoou,

- oco3Hasamb U OOBACHAMDb
UOEHMUYHOCIb  3A0a4  PA3HLIX
Munos,  CeA3bI8AWUX — MpuU
genuuuHbl  (Ha  pabomy, Ha
NOKYNKU, Ha osuoicenue);
8bl0eNIAMb  dMU  BEIUYUHbL U
OMHOWEHUsT ~ MeNHCOYy — HUMU,
NpUMeHsimb  UX NpU  peuleHuu
3a0ady, KOHCMpPYupoeams
cobcmeenHvie 3a0avu
VKA3AHHBIX MUNOE.

B noscenHeBHOM KM3HM M NIPH U3YYECHNH APYTUX NMPEIMETOB:

- BBUIBMIaThb  TUIOTE3Bl O
BO3MOKHBIX peeTbHBIX
3HAUEHUSAX HCKOMBIX BEJIMYHMH B
3ajade (AenaTh IPUKHUIKY)

- 8bl0eAMb NpU peuleHuU 3a0ay

Xapakxmepucmuxu
paccmampusaemou 6  3adave
cumyayuu, OmIuYHbIE ~ Om
peanvHuIX (me, Om KOMOPbLIX
abcmpacuposanucs),

KOHCMPYUpo8amu HOBble

cumyayuu ¢ Y4émom  dmux
Xapaxkmepucmuk, 8 4acmHoCmu,
npu  pewlenuu  3a0a4  Ha
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KOHYeHmpayuu, VUumsleams
NJIOMHOCMb 8eUecmad;
- pewiamsv U KOHCMPYUPOBAMb

3a0auu Ha ocHose
paccmomperust PeanbHbIX
cumyayuti, 6 KOMOpbIX He
mpebyemcs MOYHbBLU

BbIYUCTIUMENbHDILL Pe3YIbIMAm,

- pewams 3a0a4u Ha O8UICEHUE
no peke, paccCMampueds pasHvle
cucmemvl omcuema.

CTaTuCTHKA H - [IpencraBnsaTh naHHBIC B BHJIE - Onepuposamb  NOHAMUAMU:
Teopusi TaOJIHII, AUarpamm; cmonbuameie U Kpyeoswvie
BePOSITHOCTEIH ouazpammvl, mabauysbl OAHHLIX,
) IATaTh MHPOPMALMIO, | hednee apudmemuueckoe;
NPEICTABICHHYIO B BUNC TAONMLEL | - y5010xamp, ungopmayuio,
AUArpaMMBI. npeocmasnennylo 6 mabauyax,
Ha ouazpammax,
- cocmasusimo maobauyul,
Ccmpoums OUaACPaAMMbl HA OCHOBE
OAQHHUIX.
B noBceaHeBHOI KU3HM U IPU U3YYEHHHU APYTUX NMPEIMETOB:
- u381eKaAmo,
uHmMepnpemuposams u
npeobpazoevieams
uHghopmayuro, npeocmasieHHyIo
8 mabauyax u Ha Ouaspammax,
ompaxcarowylo  ceolicmea U
Xapakmepucmuxu PeanbHbIX
npoyeccos u s81eHul.
Harasanas - OnepupoBath Ha 6a30BOM ypOBHE | - H3zenexamy,
reomMeTpus TTOHATHSIMH: ¢urypa, TOUKA, | UHMepnpemuposamy u
OTpe30K, NpsMas, Jyd, JOMaHasd, | npeobpazoeviéams
I'eomerpuyeckue yTOJI, MHOTOYTOJBHUK, | UHGOpMayuo 0
¢urypri TPEYTOJIbHUK U YETBIPEXYTOJIBHUK, | ceOMempuieckux Queyparx,
MIPSMOYTOJTBHUK u KBaJpaT, | npeocmasieHHyro Ha
OKPYXHOCTh " KpYT, | uepmedicax;
MPSIMOYTOJBHBIN TapaJUIeNenuIe]], | -  u300paxcamv — uzyuaemvle

KyO, map. M3o00paxxaTh u3ydaemble
¢burypsl OT pykH M C IOMOUIBIO
JIMHEWKHU U [UPKYJIS.

Queypvl om pyKu u ¢ HOMOWbIO
KOMNbIOMEPHBIX
UHCMPYMEHMOS.

B noBceaHeBHOI KU3HM U NIPU U3Y4YEeHHHU APYTUX NMPeIMeETOB:

- pCIIaTh MPAKTUYCCKUC 3aJa4du C ‘ .
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MPUMEHEHUEM MPOCTEHIIIUX
CBOWCTB Quryp.

N3mepenus n

- BBIIIOJIHATH H3MCPEHUC [JIMH,

- B6bINOJIHANb U3MeEpeHUe aﬂuH,

BbIYMCJICHUSA pacCTOSHUM, BEIMYUH YIJIOB, C | pPACCMOAHUL, BeIUYUH Y2N08, C
[IOMOILBIO  MHCTPYMEHTOB  JUISl | HOMOWbIO UHCMPYMEHMO8  OJisl
W3MEpPEHU UIMH U YTJIOB; usMepenuti OUH U yenos,
- BBIUUCIIATh IUIOINAHN | - BLIYUCTIAMD niowaou
MPSIMOYTOJIbHUKOB. NPAMOY20IbHUKOS, — K8AOPAMOS,
06vEMbl NPAMOY20IbHbIX
napanienenuneoos, Kyoos.
B noBcegHeBHOI :KM3HM M IIPU U3YYEHHH JPYTHX NPEAMETOB:
- BBIUHCITH  PACCTOSIHUS  HA | - BbIYUCHAMb PACCMOSAHUA  HA
MECTHOCTH B CTaHJAPTHBIX | MECMHOCU 6 CMAHOAPMHbLIX
CUTYyalHUsX, IUIOILAAM | CUMYayusx, naowaou y4acmkoe
MPSIMOYTOJIbHUKOB; NPAMOY201bHOU Gopmui,
00bEMbI KOMHAM,
- BBINOJIHATh NPOCTEHIINE | . gpmonuams npocmetiuiue
MOCTPOCHHUsS M M3MEPCHHS  HA | pocmpoenus na  mecmuocmu,
MECTHOCTH, HEOOXOIMMBIE B | yoobxodumbie 6 peanvhol
peanbHON )KU3HH. oRCUZHU
- OYeHUBamsv pazmepuvl PeaibHbIX
00bEKMOo8 OKPYACAIOUe20 MUpa.
Hcropus - OIIUCHIBATH OTHenbHbIE | -  Xapaxkmepuzoeamv — 6K1A0
MaTeMaTHKHU BBIJIAIOIIAECS PE3YIbTATH, | 8bI0AIOWUXCA  MAMEMAMUKOE 6

MOJIYUYCHHBIE B XOAC Pa3BUTHUA
MaTEMaTUKHN KaK HAYKH,

- 3HaTh NPUMEPHI MATEMAaTUYECKUX
OTKPBITHHA U UX aBTOPOB, B CBSI3H C
OTEUECTBEHHOW M BCEMHUPHOU
HUCTOPUEN.

passumue Mamemamuxy U UHbIX
Hay4HwlX oO1acmel.

6. Coaep:kanue y4eOHOrO MpeaMeTa MaTeMaTHKA

Cornacno ®I'OC ocHOBHOro 001Iero o0pazoBaHus B Kypc MaTeMaTHKH BBEIEH pasJiel
«Jlorukay, KOTOPBI HE Mpe/IoiaracT JONOTHATEIBHBIX YacOB HAa M3YYCHUU W BCTPAUBACTCS B
pa3M4YHbIe TEMbl KypCOB MaTeMaTUKU M HH()OPMATHKU M IpeIBapseTcss O3HAKOMIIEHHEM C
3JIEMEHTaMHU TEOPUN MHOKECTB.
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MHo:xecTBa M OTHOIIEHHS MEXKITY HUMH

MHO)KGCTBO, xapakmepucmu4deckoe CBOUCME0o MHOOMCecmea, IJJIEMEHT MHOXXECTBA,
nycmoe, KOHe4Hoe, OecKoHeunoe MHOMCeCmao. IToagMHOXKECTBO. OTHonieHHE MMPpUHAJICIKHOCTH,
BKJIIOUYCHUS, paBECHCTBA. OeMEHTHI MHOXECTBA, CIIOCOOBI 3a/laHusA MHOXKCECTB, pacnosHaeanue
NOOMHONCECNE U INEMEHMO8 NOOMHOINCECME C UCNONb30BAHUEM Kpyzoe Qﬁﬂepa.

Onepaunu HAJ MHOKECTBAMH

[lepeceuenne u o0OBEAMHEHHE MHOXKECTB. PasHocmb  mHOdMCecms, OonoiHeHue
MHOXMCecmsa. nmepnpemayus onepayuti Hao MHOICECMEAMU C NOMOWbIO KpY2os Jiliepa.

JJIeMeHTBI JIOTHKH

Ompenenenue. YtBepxkaenusa. JlokazarenbcTBo. Jloka3zaTeabCTBO OT MPOTUBHOTO.
IIpumep u KOHTpIIpUMED.

Boicka3bIBaHHUA

VICTUHHOCTD H JIO)KHOCTH BBICKa3bIBaHUS. (CodcHbie U Npocmvle BblCKA3bIBAHU.
Onepayuu HAO 8bICKA3LIGAHUAMU C UCNONb30BAHUEM JI02UYECKUX CEA30K: U, Ull, He. Ycroeuvie
BbICKA3LIBAHUS (UMNIUKAYULL).

HarypajibHble 4nc/ia 4 HyJ1b
HarypajbHblil psii Yuces U ero CBOiicTBa

HarypanpHoe 4MciI0, MHOXECTBO HAaTypajbHBIX YUCET U €ro CBOWCTBA, M300pa)keHHE
HaTypaJbHBIX YHMCEJ TOYKAMM Ha YHUCIOBOM MpsMoH. Vcronb30BaHME CBOMCTB HaTypalbHBIX
4y Cen PU PELICHUH 3a1a4.

3anuch ¥ YTEeHHne HATYPAJbHBIX YUCE]

Paznmuune mexny mudpod u uucioM. [lo3unmoHHas 3amuch HATypaJIbHOTO YHUCIA,
IIOMECTHOE 3HAYeHHE IUQPBI, pa3psAbl U KIacChl, COOTHOILIEHHE MEXIY ABYMS COCEIHUMH
paspsIHBIMU €AVMHUIAMU, YTEHUE U 3aIIUCh HATYpPaIbHbIX YUCEL.

Oxpyrienune HaTypaJbHBIX YHCEJ
HeoOxonumocts okpyriienus. [IpaBuio okpyrieHust HaTypaibHbBIX YHCEIL.
CpaBHeHMe HATYPAJILHBIX YHcesl, CPaBHeHHe ¢ yncaoMm 0

Ilonsatue o CpaBHCHHUHU YHCCII, CPABHCHUEC HATYPAJILHBIX YUCCI APYT C APYI'OM U C Hy'J'IéM,
MaTeMaTH4YCCKas 3allncChb CpaBHCHHﬁ, CITIOCOOBI CpaBHCHHA YHUCCIIL.

JecTBHSA ¢ HATYPAJIBbHBIMH YHCJIAMH

CrnoxeHne u BBIUUTAHUC, KOMIIOHCHTBI CJIOKCHUSA W BBIYUTAHUSA, CBA3b MCKAY HUMU,
HaXO0XIACHUEC CYMMBI U PAa3HOCTHU, UBMCHCHUC CYMMBI U pa3HOCTU IIPpHU U3MCHCHHUH KOMIIOHCHTOB
CJIOKCHHA U BbIYUTAHUS.

YMHOXEHUE U JIeJIeHWE, KOMIIOHEHTbl YMHOXKEHHS W JIeJICHUs, CBSI3b MEXIY HHUMH,
YMHOXEHHE U CJIOXKEHHE B CTOJIOMK, JEJICHHE YTOJIKOM, IMpOBEpKa pe3yibTara ¢ MOMOIIbIO
MPUKUAKA U 0OpaTHOTO JEHCTBUS.
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[lepemecTuTEnbHBIM M COYETATENBHBIA  3aKOHBl  CJHOXKEHUS W YMHOXEHUS,
pacupenenuTeIbHbI 3aKOH YMHOXEHHUS OTHOCUTENBHO CIIOKEHUS, 000CHOBAHUE ANCOPUMMOB
BbINOIHEHUS APUPMEMUUECKUX OellCBULL.

Crenenn ¢ HaTypaJbHBIM IMOKa3aTeJIeEM

3anuch Yrciia B BUJIE€ CYMMBI Pa3psiIHbIX CIIaraéMbIX, MOPSJIOK BBIMOJHEHUS JIEUCTBUM B
BBIPAXKEHHUSIX, COJEPKAIIMUX CTEIEHb, BBIYMCICHUE 3HAYECHUM BBIPAKEHUN, COIEpIKAIIUX
CTCIICHD.

YucinoBble BbIPaKEeHUS
UucnoBoe BhIpakKE€HUE U €r0 3HAaYEHUE, MTOPSA0K BHIMOJHEHUS JCHCTBUH.
JlejleHHE C 0CTATKOM

I[eJIGHI/IC C OCTAaTKOM Ha MHOXCECTBC HATypaJbHBIX YHCCI, ceolicmea  OenleHus ¢
ocmamkKkom. HpaKTI/I‘I€CKI/IC 3aJa4u Ha ACJICHUC C OCTAaTKOM.

CgoiicTBa U NPU3HAKY JAEJIUMOCTH

CBOMCTBO AEIMMOCTUA CyMMBI (pa3HOCTH) Ha uucio. [Ipu3naku nemumoctu Ha 2, 3, 5, 9,
10. Ilpusnaxu oenumocmu ua 4, 6, 8, 11. Joxazamenbcmeo npuznakos oerumocmu. Pemenue
MPAKTUYECKHX 33724 C MPUMEHEHUEM IPU3HAKOB JCIIMMOCTH.

Pa3no:xeHue ynciia Ha NPOCThIe MHOKUTEIH
[IpocTeie u cocTaBHbIE YnCia, pewemo Ipamocghena.

Pa3znosxeHne HaTypallbHOTO YKCIa HA MHOYKUTENH, PA3JI0KEHNE HA TPOCTHIE MHOKHUTEIIH.
Konuuecmeo Oenumenei uucna, ancopumm pasiodcenus YUCIA HA Npocmble MHOMCUMENU,
OCHOBHAs Meopema apupmMemuxu.

Auaredpanyeckue BbIpaKeHHs

Hcnonb3oBanue OykB Juisi 0003HAYEHUsI YHCETl, BEIYMCIICHNE 3HAUEHUS alNre0panyeckoro
BBIpQ)KEHUS, IPUMEHEHUE aNreOpandyecKux BBIPAKEHUH VIS 3allMCH CBOMCTB apU(pMETHYECKHX
JeiicTBUH, Mpeobpa3zoBaHue anredpandeckux BhIPAKEHUH.

JeanTenu U KpaTHble

Jlenutenp U €ro CBOWCTBA, OOIIMI NETUTENh ABYX M Oojee dncesn, HauOOIbIINi O0ITrit
JENUTENh, B3AUMHO MPOCTHIE YUCIA, HAX0XJACHUE HaubobIero obmero aenutens. KpatHoe u
€ro CBOWCTBa, OOIee KpaTHOE ABYX M 0OOJiee Yucell, HauMEHbIIee 00IIee KpaTHOe, CIIOCOObI
HAXO0XICHUS HAMMEHBIIIETO 00IIEro KPaTHOTO.

Apodu
OO0bIKHOBEHHBbIE IPOOH

Hons, yactb, apoOHOEe uucio, ApoOb. JpoOHOe uMCIO Kak pe3ynbTaT JAeJeHHUS.
[TpaBuibHBIE U HETPpaBUIIbHBIE APOOH, CMEIIaHHast JpoOb (CMEIIaHHOE YHCIIO0).

3anuce HATYpaIBHOTO YUCIIa B BUE JPOOU C 33JaHHBIM 3HaMeHaTeIeM, IpeoOpa3oBaHue
CMEIIaHHOM IpoOH B HEMPABWIBHYIO Ip0Ob U HA0OOPOT.

[IpuBenenue npobeit k oomemy 3HameHatenno. CpaBHEeHHE OOBIKHOBEHHBIX APOOCH.
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CroxeHne ¥  BBIYMTAHHE OOBIKHOBEHHBIX JApoOeil. VYMHOXKEHHE U  JICJICHUE
OOBIKHOBEHHBIX JIpOOEH.

Apudmernueckue JeHCTBUS CO CMEIIaHHBIMU IPOOSMHU.

Apudmernueckue eiCTBUS C IPOOHBIMU YHCIIAMHU.

Cnocobwsl payuonanuzayuu 6bI4UCIEHUN U UX NPUMEHEHUE NPU BbINOJIHEHUU OeUCTEULL.
JecsiTuuHbIe APOOH

Henast u npobHast yactu aecatuyHod Apodu. [IpeoOpazoBanue aecaTUYHBIX Apolel B
oObIKHOBeHHBIC. CpaBHEHHE JAeCATUYHBIX JapoOed. CrokeHHWE W BBIUUTAHUE JECITHYHBIX
npobeii. OKpyrJIeHHE ACCATHYHBIX IpoOeld. YMHOXKEHUE U JIeJICHHE JECATUYHBIX IpOOCH.
Ilpeobpaszosanue 06viKHOBeHHbIX Opobell 6 Oecsimuynvle Opodu. Koneunvle u Oeckoneunvle
decsimuunble Opoou.

OTHolenune ABYX YHCEJI

MacmTab ©Ha Ttwurane u kapte. Ilpomopumm. CBolicTBa mpomopuuii, NpPUMEHEHHE
IIPONOPUMUI U OTHOLICHUH IIPH PELICHUH 3a1a4.

Cpennee apudpmMeTHUecKoe YuceT

Cpennee apudmernueckoe IByx uucen. M3zo0pakeHue cpeHero apupMeTudeckoro AByx
4yycel Ha YHCIOBOM mpsMoW. PelleHMe NpakTMYEeCKUX 3a7a4 € IMNPUMEHEHHEM CpPEIHEro
apudmernueckoro. Cpednee apugpmemuyeckoe HeCKOIbKUX Yucell.

IIpoueHTsI

IlousTue IMPONCHTA. Brrunciaenue MMPONCHTOB OT 4YHCJIa W 4YHuCjiIa IO H3BCCTHOMY
IMPOLCHTY, BBIPAKCHUC OTHOLICHUS B MPOLCHTAX. Pelienne HECI0XKHBIX MPAKTUYCCKUX 3aaa4 €
MMpOLCHTaMH.

JAunarpamMmmbl

CronbuaTtble M KpyroBble auarpaMmbl. M3pinedenue wuH(poOpMalMM U3 JHArpaMM.
Hzobpadicenue ouazpamm no 4ucio8biM OaGHHbIM.

PanuoHanbHbIe YHCIA
HOJIO)KI/ITCJII)HLIC )/ | OTpI/lIlaTe.]Il)Hble qucJjaa

N300pakeHre yucen Ha YUCIOBON (KoopauHaTHOW) npssMoii. CpaBHeHue uncen. Moayib
4yucia, reoMeTpuYecKas HMHTepIpeTanus MOAyJs uucia. J[eWCTBUS € IOJOKHUTEIbHBIMU U
OTPHLIATEIIEHBIMU YUCIIAMH. MHOXECTBO LEJIBIX YHCET.

IlousiTue o PAIMOHAJTBHOM YHCJIC. Hepeutmoe npedcmaeﬂeHue O MHoocecmee
PAUYUOHANIbHBIX YUCEIL. ﬂeﬁCTBI/Ifl C palilMOHAJIBHBIMU YHCJIaMU.

Pelenue TekcTOBBIX 33124

Enunuuesl w3MepeHwMii: [JIMHBI, IUIOIMAaM, OOBEMA, MAaCChl, BPEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXIYy €AMHUIAMU HW3MEPEHUs] KaXJOW BEJIMYMHBI. 3aBUCUMOCTH MEXIY
BEITMYMHAMU: CKOPOCTh, BpEMs, DPACCTOSHHE, IMPOU3BOAUTEIHLHOCTh, BpeMs, paboTa; IIeHa,
KOJUYECTBO, CTOUMOCTb.

3anaum Ha Bce apudMeTHYECKHE TeiiCTBUS
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Perienue TeKCTOBBIX 3aau apudmeTnyeckuM criocooom. Mcmnonb3oBanue Tabiuil, cxem,
YepPTEkKeH, APYTruX CPEACTB MPEACTABICHHS JAHHBIX IPU PEIICHUH 3a/1a4H.

3ajauu HA ABUKeHHUE, Pa00OTy M MOKYIKH

Pemienne HecnoXHBIX 3a7a4 Ha JBMIXKEHHE B MPOTHUBOIIOJIOKHBIX HAINPABICHUSX, B
OJIHOM HaIpaBJIEHWH, JBUKEHHE MO0 peKe MO TEUCHHUIO U MPOTHB TeueHus. PemieHue 3amad Ha
coBMecTHYIO padoty. [Ipumenenue npoOeit mpu pemeHny 3aaay.

3agaum HA YACTH, 10, MPOLEHTHI

Pemenue 3amau Ha HaXOXKJEHUE YaCTU YMCIIA U YMCia Mo ero yactu. Pemenue 3amay Ha
pouUeHTHI U aonu. [IpuMenenre nponopuuil Npu peneHny 3aaay.

Jlornueckue 3aga4n

PelieHre HECIIOKHBIX JIOTUUECKUX 3ajau. Peuienue 102U4eckux 3a0ay ¢ NOMOubIo
epagos, mabuy.

OcHOBHBIE MeTOAbI pemIeHUusi TEeKCTOBBIX 3aja4: apudmernueckuid, mnepedop
BapUAHTOB.

Harasanas reomMeTpust

Ourypsl B oKkpyxKaroieM Mupe. Harnsanele npeactaBieHus o Gurypax Ha MIOCKOCTH:
npsiMasi, OTpe30K, JIy4, yroJl, JIoMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT. UeThIpeXyroibHUK,
NPSIMOYTOJILHUK, KBaApaT. TpeyronbHUK, 6udvl mpeyeoibHukos. lIlpasuibHvle MHO20)20IbHUKU.
N300paxeHre OCHOBHBIX F€OMETPUUECKUX GQUTYD. B3aumnoe pacnonodxcenue 08yx npsamulx, 08yx
OKpYJICHOCIEU, NPAMOU U OKpydcHocmu. [JInuHa oTpe3ka, JIoMaHOW. EIWMHUIBI H3MepeHus
nmuHbl. [locTpoenune oTpeska 3aganHoM 1uHbl. Buasl yriios. ['pagycHas mepa yria. Usmepenne
Y TIOCTPOEHHUE YTJIOB C MOMOIIBIO TPAHCIIOPTHPA.

[lepumerp wmHOrOyroipHuUKa. [loHATHE TUTOmMANUM GUTYpPBI;, EAWHULBI W3MEPEHUS
wiomaau. [Tnomans npsmoyronasHuKa, kBajgpara. [IpubmmkeHHoe u3MepeHue miouanu Guryp
Ha KyieTdaToit Oymare. Pagnosenuxue gueypbol.

Harnsiaaele mpencraBieHuss O MPOCTPAHCTBEHHBIX (QUTYypax: KyO, MapauieNenuren,
npusMa, mupamujaa, map, cepa, KoHyc, IMHApP. V300pakeHre MpOCTPaHCTBEHHBIX (QUTYP.
Ilpumepvr cevenuu. Mmnocoepannuku. Ilpasunvnvie mHococpannuxku. IlpuMepbl pa3BepTOK
MHOTOTPAaHHUKOB, ITMJIMHIPA U KOHYyCA.

[Tonstue o6bema; enuaHIBI 00beMa. OOBEM PIMOYTOJIBHOTO MapajuIeNienuIe1a, Kyoa.

Ilonatue o paseHcTBe ¢uryp. lLleHTpanbHas, oceBas U 3epKalbHAsL CUMMETPHH.
N300paxeHne CHMMETPUYHBIX QUTYD.

Pemenue npakTuyeckux 3ajad ¢ IpUMEHEHUEM IIPOCTEHIINX CBOUCTB (UTYD.
Hcropust MaTeMaTUKH

Tosenenue yugp, 6yke, uepoaiugos 6 npoyecce cuéma u pacnpeoeieHus npooyKmo8 Ha
pesnem bBrusxcnem Bocmoke. Ceésazb ¢ Heonumuueckoii pegontoyueil.

Pooicoenue wecmudec;zmepulmoﬁ cucmemvl cuucinenus. Tosenenue oecamuyHol 3anucu
yucei.

18



Pooicoenue u pazsumue apugpmemuxu namypanronvix yucen. HOK, HO/, npocmvie yucaa.
Pewemo Spamocghena.

Ilosgnenue Hy1sA U OMPUYAETLHBIX YUCEN 8 Mamemamuke opeenocmu. Ponw /Juogpanma.

Ilouemy (—1)(—1) =+1?

Ilpoou 6 Baeunone, Ecunme, Pume. Omxpvimue Oecsimuunbix Opobeti. CmapunHbvie
cucmemvol mep. Jecamuunvie Opobu u mempuueckas cucmema mep. JI. Macnuyxuii.
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Kiacc 5

7. TemaTnueckoe IJIAHUPOBAHHUE

IO MaTEMAaTuKe

KOJIMYECTBO 4acoB : Bcero 170; B Hememo 5
IUTAHOBBIX ~ KOHTPOJIBHBIX YPOKOB 8
aJIMHHHCTPATHBHO- KOHTPOJIbHBIX YPOKOB 3

HncciacaoBarcCiabCKas ACATCIBHOCTD 5 YPOKOB

yueOHuK «Maremaruka S», C.M.Huxkonbckuii, H.H.Pemernukos, A.B. [lleBkuH,

«[Ipoceermtenney, 2013

Tewmel,
BXOJISIIHE B
pasnen
MIPOTPaMMBI

Yucno
4acoB

Conepxanue
TeMaM

1o

Koi-
BO
4aco
B

XapakTeprucTHKa OCHOBHBIX BUIOB
JEATEIIBHOCTU  y4aIIUXCsl

HarypaibHble
4HCIa U HYJIb

46
4acoB

Psap nHaTypanbHBIX

YHUCCII

HecsTuunas cucrema
3alMCcHu HaTypalbHBIX

qHCe
CpaBHeHue

HaTypaJIbHBIX YUCEI
Cnoxxenue.3aK0OHbI

CIIOKCHUA

1

OnuceiBaTh CBOMCTBA HATypaJIbHOI'O
psina. UutaTh U 3alIUCHIBAThH
HaTypaJIbHbIE YUCJIa, CPABHUBATh U
yIOpsAI0YMBaTh UX. BEINOIHATE
BBIUMCJIEHUSI C HATypaJIbHBIMU YHCIIAMU;
BBIYMCIIATH 3HAUCHUSI CTETIEHEH.
@opMyIMpPOBATH 3aKOHBI
apu(pMeTHYeCKUX ACHCTBUI, 3alIUCHIBATh
C MIOMOIIIBI0 OYKB, MpeoOpa3oBbIBaTh HA
UX OCHOBE YHMCIIOBBIE BBIPAKEHUS,
MIPUMEHSTh UX JJISl pallMOHATIU3ALUN
BBIUNCIICHUH. AHAIU3UPOBATh U
OCMBICIIMBATh TEKCT 3aJ]auH,
nepedopMyIMpOBaTh YCIOBUE, U3BIIEKATh
HE0O0X0UMYI0 HH(MOPMAITHUIO,
MOJIEIIMPOBATh YCJIOBUE C IIOMOILBIO
peaJIbHBIX MIPEIMETOB, CXEM, PUCYHKOB;
CTPOUTB JIOTHYECKYIO LIETIOYKY
paccyXAeHH; KpUTUYECKH OLIEHUBATh
MIOJIYYE€HHBIN OTBET, OCYLIECTBIISATh
CaMOKOHTPOJIb, POBEPsI OTBET Ha
COOTBETCTBHUE YCIOBHIO. Y METH peliaTh
3374l Ha IOHUMAaHNE OTHONIECHUN
«OobILe HA...», KMEHBIIE Ha...»,
«OOJIbLIE B...», MEHBIIIE B ...», a TAKKE
[IOHMMAaHHE CTaHJIAPTHBIX CUTYAllUi, B
KOTOPBIX UCTIOJIB3YIOTCS CJIOBA «BCETOY,
«OCTaJIOCHh» U T.[. ; TUIIOBBIE 3a/1a4M Ha
4acTH, Ha HAXOXKJIEHUE JIBYX YHMCEJl 10 UX
CYMME€ U pPa3HOCTH.

HN3mepenue
BEJHMYHH

30

JacoB

N3MepsaTh ¢ TOMONIBIO JIMHEHKH 1
CpaBHMBATh JUIMHBI OTPE3KOB. CTPOUTH
OTPE3KH 3alaHHOM JUTMHBI C IIOMOILBIO
LUPKYJIA U JIMHEWKU. BeIpakaTb OqHU
€IMHULIBI U3MEPEHHUS JUIMH Yepe3 ApyTHe.
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[IpencraBisaTh HaTypajIbHbIEC YKCA HA
KOOpJAMHATHOM J1yde. PacniosHaBaTh Ha
yepTrexax, pUCYHKaX B OKpPYKaloIEeM
MHUpE TeoMeTpHUYecKue (pUrypsi(miockue
U IipocTpaHcTBeHHbIe) [IpuBONTD
IIPUMEPBI aHAJIOTOB F€OMETPUUECKHUX
¢buryp B OKpy>Karolem MHUpe.
N3o6paxkaTh reoMeTpudeckue GUrypsl u
UX KOH(MUTYpaIK OT PYKHU U C
HCII0JIb30BAHNUEM YEPTEKHBIX
UHCTPYMEHTOB. M3MepsTh ¢ MOMOIIBI0
TPAHCIOPTHPA U CPABHUBATH BEITHMUUHBI
yriioB . CTPOUTH YIJibl 33IaHHOM
BEJIMYMHBI C TOMOLIbIO TPAHCIOPTHUPA.
BripaxkaTs 0JTHU €IMHULIBI U3MEPEHUS
yepes apyrue. Borancnsas miomanu
KBaJIpaToOB U MPSIMOYTOJILHUKOB, 00BEMBI
Ky0a U IpsIMOYTOJIbHOTO
napasuiesenunes1a, UCroib3ys
cooTBeTcTBYMOIUE hopMyIbl. Beipaxkars
OJTHH €TMHHIIBI N3MEPEHUS TUTOIAIN
yepes apyrue. Pemars 3aiaun Ha
JIBIDKEHUE, IBIDKEHHUE IO PEKe.

Jeaumoctb 19 DopmMyJIUPOBATH ONPEACICHUE AETUTENS
HATYPAJbHBIX | 4acoB Y KPaTHOTO, IPOCTOT0 U COCTaBHOTO
yHceJl YHUCia, CBOWCTBA U MPU3HAKU JIETUMOCTH
yucen. /loka3siBaTh 1 ONPOBEPraTh
YTBEPXKJICHHS O JETUMOCTH YUCET.
Knaccudunuposars HaTypanbHbIE
yucna(d4eTHbIE U HEUETHBIE YHCIIa, TI0
OCTaTKaM OT JIeJIeHUsl Ha 3 U T.N)
OObIKHOBEHHBI | 65 [Ipeo6pa3oBbIBaTE OOBIKHOBEHHBIE 1pOOU
e 1poomn 4acoB C TIOMOIIIbIO OCHOBHOT'O CBOMCTBA JIpOOH.

[IpuBoauTh ApodU K 00IIEMY
3HaMeHaTeN0, CPABHUBATh U
YIIOPSI0YNBATH UX. BHIMOIHATE
BBIUUCIIEHUS] M OOBIKHOBEHHBIMHU
IpoOsiMu. 3HATH 3aKOHBI
apu(pMeTHYECKUX ACWCTBUH, yMETh
3aMMCchIBaTh X C IOMOILBIO OYKB U
MPUMEHSATH UX JUIS palliOHAIU3AIUN
BBIYMCIICHUH. Penrath 3agaun Ha 1podwu,
Ha Bce JAeUCTBUSA ¢ Apo0sMH, Ha
COBMECTHYIO palboTy. Beipaxats ¢
MOMOIIIBIO p00Oeii CAaHTUMETPHI B
MeTpax, TPaMMBbI B KT, KT B TOHHax M T.II.
BBINONMHATE BBRIYUCICHUS CO
CMEILIaHHbIMU Apo0siMu. Berancnare
IUTOIIAb IPSIMOYTOJIbHHUKA, 00BEM
IPSIMOYTOJIBHOTO MapajulesenuIesaa.
BBINONMHATE BBIYUCICHUS C IPUMEHEHUEM
npobeit. [IpencraBnars npobdu Ha
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KOOPJMHATHOM JIy4e.

KomOunaTopn 5 [IpencraBnenue n1aHHBIX B BUJE TaOJIHUIL
Kau JacoB ,Jquarpamm. PerieHrne KoMOMHATOPHBIX
BEPOSITHOCTH 3a/1a4 nmepedbopoM BapraHTOB.
3ammra 5 3amnuTa npoekTa. Y MeHue
NMPOEKTOB 4acoB apryMEHTHUPOBAHO JI0Ka3bIBaTh CBOIO

TOYKY 3PCHHMS, OTBEYATh Ha BOIPOCHI.
CaMoOOIIeHKa U B3aUMOOIICHKA
UCCJICIOBATEILCKOM paOOTHI.

6 KJacc

KOJIMYECTBO 4acoB : Bcero 170; B mememo 5
IJIAHOBBIX ~ KOHTPOJIBHBIX YPOKOB
aJIMIUHUCTPATHBHO- KOHTPOJIBHBIX CPE30B 3

HCCJIeIOBATENbCKAs JESTEIIbHOCTh_D YPOKOB
yueOnuk «Maremaruka 6», C.M.Huxonbckuii, H.H.Pemernukos, A.B. llleBkuH,

«[IpocBerntenuey, 2013

Tewmpr,
BXOJAIIIIC
pasjen
MPOTPaMMBI

B

Yucno
JacoB
OTBOJUM
BIX Ha
JaHHBIN
paszaen

Kontp
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Cam.pa
oot

Hccn.
u
MPOEK
THas
JIesIT-
Tb

XapaKTepI/ICTI/IKa OCHOBHBIX BHJI0OB
ACATCIIBHOCTH Yy4YallluXCAd

OTHo1IEHMNS,
NMPONOPIHH,
NPOLEHTbI
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1

Hcnonp30BaTh NOHATHS OTHOLIEHHE,
MacHITad, MponopLys PU PELICHUH
3anad. [IpuBoauTe nprMepsl
WCIIOJIb30BAaHUS ITUX MOHITUN Ha
npaktuke. OOBSCHATH YTO TaKOE
npoueHT. [IpeacTaBnsaTe IpOLEHTH B
BUze ApoOeil u poOu B BHJIE MPOLIEHTOB.
Pematsb 3a1aun Ha MPONOPLIMOHAIBHOE
JIEJIEHNE U MPOLICHTHI.( B TOM YHUCIIE U3
peanbHOM npakTuku )M crons30BaTh
3HAHUS O 3aBUCUMOCTSX MEXKIY
BEJIMYMHAMU MIPU PEIICHUU TEKCTOBBIX
3a/1a4; OCMBICIMBATh TEKCT 3a7auu
U3BJIEKaTh HEOOXOIMMYIO HH(POPMAIIHIO;
CTPOUTB JIOTUYECKYIO LIETTOUKY
paccyXAeHUit; KPUTUYECKH OCMBICITUBATh
MIOJIy4YEHHBIN onbIT. OCyLIECTBIIATH
TOMCK MH(POPMAIINH ,COACPIKAIICH
JTaHHbBIE, BBIPA)KEHHBIE B NIPOLICHTAX,
WHTEPIPETUPOBATH HX.

Ieable yncaa

34 gyaca

[IpuBOUTE TPUMEPHI UCTIOJIH30BAHUS B
OKPY’KaroIIEM MHUPE ITOJIOKUTEIBHBIX U
OTpUIATENLHBIX YHCEeN(TeMIIeparypa,
BBIUTPBILI —[IPOUTPHIII, BHIIIE-HUXKE
YPOBHSI MOpsL U Ap. XapaKTepru30BaTh
MHO>KECTBO 11eNbIX yncen [IpuBoauTsb
MpUMEPHI KOHEYHBIX U OECKOHEUHBIX
MHOecTB. CpaBHUBATh U
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YIOPSA0YUBATh LI€JIbIEe YHCIIA,
BBITOJIHATH BBIYMCIICHUS C LIETBIMHU
yrcnamu. opmynupoBaTh U 3aUCHIBATh
C IOMOIIBI0 OYKB CBOMCTBA ICUCTBUM C
LEJIBIMU YHCIaMH, TPUMEHSTh UX U
MIpaBUJIa PACKPBITUS CKOOOK ,
3aKJIFOUYEHHUS B CKOOKU st
peoOpa30BaHUs YUCIOBBIX BBIPAKCHUN.
N3006paxaTh MOI0KUTEIbHBIE U
OTPULATEIbHBIC YUCIIA HA YUCIIOBOM
MIPSIMOU.

PanmnonaabHbIE
qyHucaa

38 gacoB

XapakTepu3oBaTb MHOKECTBO
panuoHaNbHBIX yncen. PopMyaupoBarhb
¥ 3aIHCHIBATH C MIOMOIIBIO OYKB
OCHOBHOE CBOICTBO J1po0H, CBOWCTBA
JEHCTBHN C pallMOHAIIBHBIMU YU CIIAMH,
OPUMEHSTh UX JUI IpeoOpa3oBaHus
Npo0eil 1 YMCIOBBIX BhIPAKEHUH.
Pematp HecoKHbBIE ypaBHEHHUs Ha
OCHOBE 3aBUCUMOCTEN MEXIY
KOMITOHEHTaMH apu(PMETHUECKUX
JICUCTBUI U C MIOMOILBIO ITEpEHOCa
CJIaraeMbIX C IPOTHUBOIIOJIOKHBIM 3HAKOM
B JAPYr'y10 4acTh ypaBHeHUs. COCTaBIATh
OyKBEHHBIEC BBIPAKEHUS U YPABHEHUS 110
yCJIOBMSM 3a1a4u. Pemars 3agaum ¢
IIOMOILBIO YPAaBHEHUM.

JlecaTudHbIE
apoou

35 yacoB

YuraTh U 3aIUCHIBATh JECITUYHbBIE
npobu. [Ipencrasnsars npodbu co
3HameHaresneM 10" B BUIE TeCATHUHBIX
npobeil u gecsiTuHuHbIe ApodU co
3namenaresnem 10". CpaBHUBATH U
YIIOPSI0YNBATH JECATUIHBIE IPOOH.
BhINONMHATE BEIYMUCIEHUS C 1€CATUYHBIMU
npo0siMu. Mcronb30BaTh SKBUBAJICHTHBIC
MIPEICTABICHUS YHCEN MIPU UX CPABHEHUHU
Y BBIYHUCIICHUSX. BBITIOTHATD TPUKHUIKY U
OLIEHKY B XOJI€ BbIUUCIIEHU. BbipaxxaTh
OJTHU €TMHHIIBI N3MEPEHUS MaCCHI,
BpPEMEHHU U T.II. Yepe3 APYrue eAUHUIBI C
MTOMOIIIBIO JECATUIHBIX IPOOCH.
OKpyrasTh IECATUYHBIE IPOOH,
HaXOJUTh JICCATHYHBIC TIPUOITVKECHUS
00OBIKHOBEHHBIX JIpoOeil. BhIOTHATS
MPHUKHJIKY U OIIEHKY B XOJI€ BEIYMCIICHUH.

OOBIKHOBEHHBI
€ U JeCATHYHbIEe
apoou

25 yacoB

[TpencTaBasTh MOIOKUTEIBHYIO
OOBIKHOBEHHYIO IpO0b B BUJI€ KOHEUHOM
(6ecKOHEYHOM) ACCATUIHOU TPOOH.
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[Tonnmarts , 4To MH0O0YI0 OOBIKHOBEHHYIO
IpoOb MOXHO 3aIHCaTh B BUC
NEPUOANYECKON IeCATUYHON APOOU, UTO
nepuonveckas ApoOb ecThb Apyras
3aIUCh HEKOTOPOH OOBIKHOBEHHOM
apo6u. IIpuBoaUTH IPUMEPHI
HENEePUOANYECKUX JIECATUUHBIX IPOOeii,
MMOHUMATh JEHCTBUTEIBHOE YHCIIO KaK
OCCKOHEYHYIO IECITHYHYIO IPOOb ,
palnroHaIbHOE YUCIIO KaK
HNEPUOANYECKYIO IECATUYHYIO IpOOh , a
UppaIMOHAILHOE YHUCIIO KaK
HENEePUOANYECKYI0 OECKOHEUHYIO
JeCATUIHYIO 1poOb. CpaBHUBATH
OecKOHEUYHbIE IeCATUYHBIE APOOU.
Hcnonp30Bats GOpMYIIbI JUTHHEL
OKPYKHOCTH | ILTOIIAAH KpyTa AJis
peleHwus 3a/1a4, TOHUMATh YTO YUCIIO -
UPPAMOHATIFHOE YUCIIO, YTO JUIS
pelleHus 3aJa4i MO>KHO HCTIOIb30BaTh
ero npubnuxenue. CTpouTh Ha
KOOPJMHATHOM MJIOCKOCTU TOYKH U
(GurypsI 110 3aIaHHBIM KOOPIUHATAM,
OTIPEJIATh KOOPAUHATHI TOYeK. CTPOUTh
CTONIOYATHIC AUATPAMMEI , TPaQUKH
IPOILIECCOB PABHOMEPHOTO JIBMXKEHUS ,
pemaTh MPOCTeHIIe 3a1aui Ha aHATTU3
rpaduka.

OnucareqpHas
CTATHCTHKA.
BeposiTHOCTD.
Komo0unaropuk
a

qacCoB

Beimonuate cOop nHGOpMaIum.
[IpencraBnenne JaHHBIX B BUJE TAOIHUI]
,KpyroBbIx auarpamm. [IpuBoauTs
MIPUMEpPHI CIy4YailHBIX COOBITUH,
JIOCTOBEPHBIX U HEBO3MOKHBIX.
CpaBHHMBATH IIAHCHI HACTYTIJICHUS
COOBITHI; CTPOUTH peUEeBbIC
KOHCTPYKLIMHU C UCIIOJb30BAHUEM
CJIOBOCOYETAHM OoJiee BEpOSITHO,
MaJIOBEpPOSITHO U Ap. Pemenue
KOMOWHATOPHBIX 3aJ71a4 mepedopom
BapHAHTOB.

3ammra
NMPOEKTOB

3 gaca

3amura npoexkra. Y MeHue
apryMEHTHPOBAHO JIOKa3bIBaTh CBOIO
TOYKY 3pPEHHS], OTBEYATh Ha BOIIPOCHI.
CaMooIIeHKa U B3aUMOOIICHKA
HCCIIeIOBATENbCKON paOOTEHI.

IloBTOpPEHME

4 yaca

BoInonHATE 3ajaHKs 10 BCEM U3yYEHHBIM
TemaM. CaMOCTOSITENIBHO
(bopMyIMpOBATh 337aHNUs, IPEAIaraTh
CBOM IpuMepbl 110 TemaMm. [IpoBoauTs
CaMOOLICHKY B CAMOKOHTPOJIb
TUTAHUPYEMBIX pe3yibTaToB. Peduekcus.

HToro

102

33

10
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8. KoHTpoJb ypoBHS 10CTHKEeHHS JIAHUPYEMbIX Pe3y/bTATOB

KoHTposb ypoBHS AOCTHKEHUI TTAHUPYEMBIX PE3YJIbTAaTOB OCYLIECTBIIAECTCS B
COOTBETCTBUU C CUCTEMOM OLIEHKH IUIAHUPYEMBIX PE3YyJIbTaTOB, IPUHATHIX B OCHOBHOM
o0pa3oBaTenbHOI mporpamme mKobl 1 [lonoxkeHneM o TeKyIiei KOHTPOoJIe U MPOMEXYTOUHOM
aTTecTalluu B ILIKOJE.

Cucrema OLIGHKM JOCTH)KEHHSI IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHHUS OCHOBHOM
00pa3oBaTeNbHONW MPOrpaMMbl OCHOBHOTO 0O0IIer0 00pa30BaHUS MPEANOIaracT KOMHIAeKCHbLl
no0X00 K oueHKe pe3yibmamosé OOpPa30BaHUA, MO3BOJSIOUINI BECTH OLEHKY TOCTHKEHUS
oOyyaromuMucs  Bcex  TpEX  Ipymnm  pe3ydbTaToB  O0pa3oBaHUA:  JIUYHOCHIHBIX,
MemanpeomMemHvlX i NPeOMEnIHbIX .

B xone oueHuBaHMA: TEKYIIETO, IPOMEXYTOUHOI'O M UTOIOBOI'O IPUMEHSIETCS CIIEIYIOIINM
MOJXO/.

Cucrema OLIEHKM TpPEAMETHBIX PE3yJbTAaTOB OCBOEHMSI Y4YEOHBIX IPOrpaMM C Y4ETOM
YPOBHEBOTO MoAX0ja, mpuHsIToro B Cranmapre, mpernoyiaracT BblejieHHe 0a30BOro YPOBHS
AOCTH/KEHMH KAaK TOYKHM OTCYETAa IpU MOCTPOCHUM BCEH CUCTEMBI OLICHKHM U OpraHu3aluu
WHAUBUAYAIbHON paboThI ¢ 00yYarOIUMUCS.

Y cTaHaBIMBAIOTCS YETHIPE YPOBHS JIOCTHKEHHI 00YYaroIerocs:

ba3oBblii ypoBeHb JOCTH:KEHHHl — YpOBEHb, KOTOPBIM JEMOHCTPUPYET OCBOCHUE
y4eOHBIX JEUCTBUN C ONMOPHOM cHCTEMOW 3HaHWM B pamMKax Jauana3zoHa (Kpyra) BbIIEJIEHHBIX
3agad. OBnazeHne 6a30BbIM YPOBHEM SIBIISIETCS AOCTATOYHBIM JUISl MPOJIOJDKEHUST 0OyueHus Ha
cienyoomeld cryneHu oOpasoBaHusa. JlOCTHXKEHHIO 0a30BOro ypOBHSI COOTBETCTBYET OTMETKA
«YAOBIETBOPUTENBHO» (MIIH OTMETKA «3», OTMETKA «3aYTEHO).

[IpeBbilieHre 6a30BOr0 YpOBHS CBUIETENILCTBYET 00 YCBOGHUM OMOPHOW CHUCTEMBI 3HAHUI
Ha YPOBHE OCO3HAHHOIO IPOU3BOJILHOTO OBJAJI€HUs Yy4eOHBIMU JEHCTBUSMH, a TaKXe O
Kpyro3ope, upoTe (UIu U30UpaTeIbHOCTH) HHTEPECOB.

JIBa ypoBHsI, mpeBbIIIAIONINE 0A30BbIii:

* IOBBILIEHHbIN YPOBEeHb JOCTH)KCHUS IJIAHUPYEMBIX PE3YJbTAaTOB, OLIEHKA «XOPOIIO»
(oT™meTKa «4»);

* BLICOKHI YpPOBeHb JIOCTIIKEHUS IUIAHUPYEMBIX pe3YylbTaToOB, OIEHKA «OTIUYHO»
(oT™MeTKa «5»).

[ToBBIlIEHHBIT W BBICOKUH YPOBHU JOCTHKEHHUSI OTJIWYAIOTCA IO IOJHOTE OCBOCHHS
IUIAHUPYEMbIX ~ PE3y/lbTaTOB,  yPOBHIO  OBJIAJACHUSA  y4eOHbIMH  JACUCTBUSAMHM U
c(hOpMUPOBAHHOCTHIO UHTEPECOB K TAHHOU MPEAMETHOM 00IaCTH.

Hwuxe 6a30BOro BKIIOYAET TAKKE J1BA YPOBHS:

* IOHMKEHHBIH YPOBEHb JOCTHKEHHM, OLIEHKAa «HEYAOBIETBOPUTEIHLHOY» (OTMETKA «2»);

Henoctmxkenne 06a30BOro ypoBHS (IIOHMKEHHBIM W HU3KMM YPOBHU JJOCTUIKEHMIA)
(buKcupyercss B 3aBUCMOCTH OT 00BbEMa M YPOBHS OCBOCHHOT'O M HEOCBOEHHOTO COAEP)KaHUS
npeaMeTa.

IloHM:KeHHBIH YPOBeHb JTOCTHXEHUN CBUIECTEIbCTBYET 00 OTCYTCTBUU CHCTEMATHUECKOM
0a30BOll MOJArOTOBKH, O TOM, YTO Y4YalIUMCSi HE OCBOEHO Ja)K€ M MOJIOBUHBI IUIAHUPYEMBIX
pe3ysbTaTOB, KOTOpbIE OCBAaWBAeT OOJBIIMHCTBO OOYYaIOUIMXCS, O TOM, 4YTO HMEIOTCA
3HaYUTeNbHbIe MpoOesbl B 3HAHUX, JdalibHelIIee o0yyeHue 3aTpyaHeHo. [lpu stom yuammuiics
MOJKET BBIIIOJIHATH OT/EIbHBIE 3aJjaHMs MOBBIIIEHHOTO YpOBHs. JlaHHasd rpynna ydammuxcs (B
cpemHeM B Xxoje o0ydeHHsi cocTaBisitomias okoyo 10%) TpeOyeT crnennalbHONW IUarHOCTHKU
3aTpyAHEHUl B 0O0y4eHHMH, NMpoOeNoB B CHCTEME 3HAaHMA M OKa3aHWU IeJIEHANpaBIeHHON
MOMOIIH B IOCTU>KEHUU 0a30BOTO YPOBHSI.

KoHTposbHbIe U TecTOBBIC pa00Thl MMEIOT 3 YPOBHSI: 0230BblIii , IOBBIIICHHBIN 1

BbICOKHI.
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Pemenue o AOCTHIKCHUU UM HCAOCTUKCHHUU TNNIAHUPYCMbBIX PC3YJIbTATOB WA 00 0CBOEHUH
WIM HEOCBOCHUHM Y4eOHOro Marepuaia MPUHHMAeTCs Ha OCHOBE PE3yJIbTATOB BBIIOJIHCHHUS
3ajgaHuii  0a3oBoro ypoBHs. [lo craHmapTy KpUTEpHil JTOCTHXKEHHS/OCBOCHHUS Yy4eOHOro
Marepuaia 3a1aércesl Kak BolojdHeHue He MeHee 50% 3amanuii 6a30BOro ypoBHS HIIH MTOTy4EHHUE
50% oT MakcHMMaJIbHOTO 0aJijia 32 BHINOJIHEHHE 3aJaHUi Oa30BOTO YPOBHSL.

KpuTepun oneHKH NpOeKTHOH padoThl

1. CiocoOHOCTh K CaMOCTOSITEILHOMY NMPUOOPETEHHI0 3HAHUI M PelleHUuI0 nmpodJeM,
MPOSIBIISIONIASCS B YMEHUU MTOCTaBUTh MPOOJIEMY U BBIOPATh aJIeKBaTHBIE CIIOCOOBI €€ peleHus,
BKJIIOYas MOMCK M 00paboTKy MH(pOpManuu, GOpMyIUpPOBKY BBIBOJOB W/WIK 0OOCHOBaHHE U
peanu3anuio/anpodanrio IPUHATOTO pelleHusi, 000CHOBaHHWE M CO3/IaHUE IPOTHO3a, MOJEIIH,
MakeTa, 00beKTa, TBOPUYECKOTO PEIICHUsS U T. 1. JJaHHBII KpUTEpPHil B 1IEIOM BKIIIOYAET OLCHKY
c(hOpMUPOBAHHOCTH TMO3HABATEIbHBIX YUEOHBIX JEHCTBUIA.

2. ChopMHUpPOBAHHOCTH MPEAMETHBIX 3HAHUIH U CNIOCO0OB el CTBUIA, IPOSIBIISIONIASCS B
YMEHHH PAcKpbITh COJAEpkKaHHE pPadOThl, I'PaMOTHO U OOOCHOBAaHHO B COOTBETCTBHH C
paccmaTrpuBaeMoil mpoOIeMO/TeMOM HCITOIb-30BaTh UMEIONTUECS 3HAHUS U CITOCOOBI JCHCTBHIA.

3. ChopMUpPOBAHHOCTH  PeEryjsiTUBHBIX JIeCTBMIi, TPOSBIAIONIAsICS B  YMEHUU
CaMOCTOATENIBHO IIJIAHUPOBaTh M YNPABIATh CBOECM IIO3HABATEIBHOM JEATEIBHOCTBIO BO
BPEMEHHU, HCIIOJIb30BaTh PECYPCHBIE BO3MOXXHOCTHU [UJISl JOCTHMIKEHHUS LEJEeH, OCYIIECTBISTh
BbIOOP KOHCTPYKTUBHBIX CTPATErHM B TPYJHBIX CUTYaIUX.

4. ChopMHUPOBAHHOCTH KOMMYHUKATUBHBIX JAeliCTBU, IPOSBISIONIASACS B YMEHHUH SICHO
U3JI0KHUTH U 0()OPMHUTH BHIMIOJIHEHHYIO pa0dOTy, IPEACTaBUTH €€ Pe3yiIbTaThl, apTyMEHTUPOBAHHO
OTBETUTH Ha BOIIPOCHI.

Pe3ynbTarhl BBINOJIHEHHOIO MPOEKTa MOTYT OBITH ONUCAaHbl HAa OCHOBE WHTETPaIbHOTO
(YpOoBHEBOTI0) 1MO/IX01a UM HA OCHOBE aHAJIMTHMYECKOT0 MOIX0/1a.

[Ipu unmezpanvnom onucanuu pe3ynbTaTOB BBIIOJHEHHUS IMPOEKTa BBIBOA 00 YpOBHE
c(OPMHPOBAHHOCTH HABBIKOB IPOEKTHOM [EATENbHOCTH JAETaeTCs Ha OCHOBE OLEHKH Bcei
COBOKYITHOCTH OCHOBHBIX 3JIEMEHTOB IpOEKTa (IIPOAYKTa M MOSICHUTEIBbHOM 3alMCKH, OT3bIBA,
NPE3EeHTAIMN) 110 KaKJOMY U3 YeThIPEX Ha3BaHHBIX BbIIIE KPUTEPUEB.

[Ipu 5TOM B COOTBETCTBHM C MPUHATOM CHUCTEMON OLIEHKH L€IeCO00pa3HO BbIIEIATH JBa
YPOBHSI C(OPMHUPOBAHHOCTH HABBIKOB IPOEKTHOW JEATENBHOCTH: 0a308bili U HOBbIULEHHBII.
I'maBHOE OTIMYME BBIJCICHHBIX YPOBHEH COCTOMT B CTEHNEHU CaMOCTOSATEIbHOCTH
00y4aroIerocsi B Xo/ie BBIIIOJHEHUs POEKTa, IIOATOMY BBISBICHHE U (PUKCAIUS B XOJI€ 3aIUTHI
TOT0, YTO OOYYaIOLIUICS CIOCOOEH BBIMOIHATH CAMOCTOSTENBHO, @ YTO — TOJIKO C IMOMOIIBIO
PYKOBOIMTEIS IPOEKTA, SIBIISIFOTCSI OCHOBHOM 3aJlauel OLICHOYHOM AESTEIBbHOCTH.

IlpumepHoe coep:kaTe/ibHOE ONMCAHUE KAXKIOT0 KPUTEPUS

Kpurepuii YpoBHH CPOPMUPOBAHHOCTH HABBLIKOB IPOEKTHOMI
AeATEeJbHOCTH
basoBblii IHoBbIIEHHBIH
CamocTrosTenbHOe Pabora B enom Pabota B nienom
puoOpeTeHue 3HaHUH U CBUJETEIBCTBYET O CBUJIETENBLCTBYET O
pelieHue npobdiem CIOCOOHOCTH CaMOCTOATENBHO | CIIOCOOHOCTH CaMOCTOSATENIBHO
C OIOPO Ha MOMOITb CTaBUTh MpodIEeMy U
PYKOBOJUTENSI CTABUTh HaXOJUTb ITYTH €€ PEIICHUs;
po0eMy ¥ HaXOAUTh IIyTH IIPOJEMOHCTPUPOBAHO
e€ perieHus; CBOOOIHOE BiIa/ICHUE
IIPOJEMOHCTPUPOBaHa JIOTUYECKMMH ONEPALUIMH,
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CIOCOOHOCTH TPHOOPETATh
HOBBIE 3HAHUA W/UIN
OCBaMBaTh HOBBIE CIIOCOOBI
IEVCTBHUI, TOCTUTaTh OoJee
IIyOOKOTO TIOHUMAaHUS
H3YYCHHOTO

HaBBIKAMH KPUTHIECKOTO
MBIIUICHUS, YMCHHE
CaMOCTOATENLHO MBICIIUTE;
MIPOJIEMOHCTPHPOBAHA
CIIOCOOHOCTDH Ha 3TOM OCHOBE
IIpUOOpPETaTh HOBBIE 3HAHUS
W/UJIM OCBAaUBaTh HOBBIE
CIIOCOOBI ICHCTBUIA,
JIOCTUTATh OoJiee riIy00KOro
MMOHUMAaHUS MPOOIIEMBI

3HaHUEe MpeaMeTa

[IponeMoHcTpHUpPOBaHO
MMOHMMAaHUE COJIePKaHuUs
BBITIOJIHEHHOU paboThl. B
paboTe u B OTBETaX Ha
BOTIPOCHI 110 CO/ICPIKAHUIO
paboThl OTCYTCTBYIOT IpyObIe
OLINOKHU

[IponeMoHCcTpHpPOBAHO
cBOOOJIHOE BIIaJICHUE
IIPEAMETOM IIPOEKTHOM
nesTenbHocTH. OmunoKu
OTCYTCTBYIOT

PerynstuBHbie AeiicTBUS

[IpopeMoHCTpUPOBAHBI
HaBBIKH ONpE/EICHUs TEMbI U
TUTAHUPOBAHUS pabOTHI.
Pabora noBeneHa 10 KOHLA U
MPEJCTaBICHa KOMHICCHUHY;
HEKOTOpbIE ITallbl
BBITTOJTHSIIMCH T10]T KOHTPOJIEM
U TIpU TOAJIEPHKKE
pykxoBoauteis. [Ipu atom
MPOSIBIISIFOTCS OTJENIbHBIE
AJIEMEHTHI CAaMOOIICHKH 1
CaMOKOHTPOJIS
oOyuatomerocs

Pabota TmarensHo
CIUIAHUPOBAHA U
IIOCJIE0BATENBHO
pean30BaHa, CBOEBPEMEHHO
IIPOMJIEHBI BCE HEOOXOAUMBIE
3TaIbl 00CYKAECHUS U
npeacrasieHus. Kontpons u
KOPPEKLHU OCYLIECTBISINUCH
CaMOCTOSTEIIBHO

KommyHnukanus

IIponeMoHCTpUpOBaHBI
HaBbIKU 0QOPMIICHHUS
MIPOEKTHOM pabOThI U
MOSICHUTETBbHOM 3aITUCKH, a
TaK)K€ IMOATOTOBKH IIPOCTOU
MpEe3eHTANH. ABTOP
OTBEYAET HA BOIIPOCHI

Tema sicHO ompeseneHa u
nosicieHa. Tekct/cooOiienue
XOPOIIO CTPYKTYPHUPOBAHBI.
BCC MBICJIN BBIpa)KeHBI SICHO,
JIOTUYHO, ITOCIIEI0BATEIIBHO,
apryMEeHTHPOBAHHO.
PaboTta/coo0111eHe BEI3BIBAET
uHTepec. ABTOp CBOOOIHO
OTBEYAET HA BOIIPOCHI

Pemenue o TOM, UYTO IIPOCKT BBIIIOJIHCH Ha IOBBIMNICHHOM YPOBHC, INMPUHHUMACTCA IIpPU

yCIIOBUH, UTO: 1) Takas OlleHKa BBICTaBJIEHA KOMHUCCHEH MO KaXA0My U3 TPEX MPEAbsIBISIEMbIX
KPUTEPHEB, XapaKTepU3YIOIUX c(hpOpMUPOBAH-HOCTh METaNpeA-METHBIX YMEHUH (CIIOCOOHOCTH
K CaMOCTOSITEJIbHOMY MPHOOPETEHUI0 3HAHUW U pelleHHuto npodieMm, cHOopMUPOBAHHOCTH
PETyJISATHBHBIX  JCWCTBUH U CHOPMHPOBAH-HOCTH  KOMMYHUKATHUBHBIX  JI€HCTBUIA).
CdopMupoBaH-HOCTh TPEIMETHBIX 3HAHUH M CIIOCOOOB JIEWCTBHI MOXKET OBITh 3aUKCHUpOBaHA
Ha 0a30BOM YpOBHE; 2) HHM OIMH U3 OOSA3aTENBHBIX 3JEMEHTOB TNPOEKTa (MPOIYKT,
NOSCHUTENbHAsT 3allMCKa, OT3bIB PYKOBOAWTENS WM IPE3CHTAlUs) HE AaéT OCHOBAHUM NI
WHOTO pPEIICHHUS.
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Pemenne o ToM, 4TO MPOEKT BHINIOJHEH Ha 0a30BOM ypOBHE, IPUHUMAETCS TIPH YCIOBUH,
4T0: 1) Takasi OIEHKa BBHICTaBJIEHA KOMUCCHEH IO KAXKIOMY U3 MPEIbSBISIEMBIX KPUTEPUEB; 2)
MPOJIEMOHCTPUPOBAHBI BCE OOSI3aTEIIBHBIC JJIEMEHTBHI IMPOEKTA: 3aBEPIIEHHBIM TMPOIYKT,
OTBEYANOIIUN HMCXOAHOMY 3aMbICITy, CHHCOK HCIIOJIb30BAHHBIX HMCTOYHHKOB, TOJIOKUTEIbHBINA
OT3BIB PYKOBOIUTEIIS, MPE3CHTAIMS IPOEKTA; 3) JaHBI OTBETHI HA BOIPOCHI.

KJIACCHI.

Takum 00pa3oM, Ka4eCTBO BHITIOJHEHHOTO MPOEKTa U MPEJiaraéMbli TOAX0 K OMUCAHHIO
€ro pe3yJabTaTOB IO3BOJIIOT B II€JIOM OIEHHTh CIIOCOOHOCTh OOYYAIOMIMXCS MPOU3BOIHUTH
3HAUUMBIA TSI ce0sl W/WIK A APYTrUX JIIOJEH MPOMYKT, HATMYHE TBOPUYECKOTO MOTEHIIMAIA,
CIOCOOHOCTH JOBECTH JIEJIO J0 KOHIIA, OTBETCTBEHHOCTh M JIPYTHMe KadecTBa, (hOpMUpPYEMBIC B
IIKOJIE.

OTMeTKa 3a BBINOJIHEHHE TIPOCKTA BBICTaBIIsIeTCS B rpady «[IpoekTHas AesTeIbHOCThY UK

«DK3aMeH» B KJIACCHOM JKYPHAJIE ¥ TUIHOM JIeTIE.
MakcumanbHas OIIEHKA 110 KaXJIOMy KPUTEPHUIO HE JIOJDKHA MpeBbIath 3 0amioB. [Ipu Takom
MOJIXOJIe JOCTHXKCHHE 0a30BOro YpOBHA (OTMETKA «YIOBIECTBOPUTEIHHO») COOTBETCTBYET
NOJYYCHUIO0 4 TIEPBUYHBIX 0a/UIOB (10 OJHOMY OallTy 3a KaKABIH M3 YETHIPEX KPUTEPHEB), a
JIOCTMIKCHHUE TIOBBINICHHBIX YPOBHEH COOTBETCTBYET NOJYUEHUIO 7—9 TIEPBHYHBIX OaJlIOB
(oTMeTKa «xopotioy») win 10—I12 nepBUYHBIX 0ATOB (OTMETKA «OTIHMYHO»).

Kpurepun ouieHKH TBOPYECKOl M MPAKTHYECKOI padoThI

KpnTeplm OILICHKH IPE3CHTAlluUN

KOHTpOHBHbIe, TCCTOBBIC pa6OTLI, IIPOCKTLI, TBOPYCCKUC pa6OTBI OLCHUBAKOTCA CaMHMMHU
yqyaliuMucs, B3aMMOOLICHUBAKOTCA, YUYWUTCIIb BBICTABIISICT OLICHKY B KYpHaJl.

PaGoter BknaapiBatorcs B «lloprdens noctiwkeHuit» B pasgen «loctwkeHus» 1o
MaTeMaTHKe.

CnHcoK IpoeKToB
MaremaTturka — japuia Bcex Hayk
MareMaTrka Ha KakJI0M LIary.
Marematuku 3aypaiibsi.
MareMaTrnyeckue rojioBOJIOMKH.
MaremaTrnyecKkue masibl.
Matematuueckue GOKycCHI.
Maremartuka B ApyTrux MnpeameTax.
CrarucTruuecKkue UCCie10BaHus.
3aHuMAaTEeNbHBIC 33191 CO CITUYKAMU.
0. 3armMareTpHBIC 33]]a91 HA B3BEITUBAHUS.
. Konkypcubie 3aganust «Kenrypy» u «MoJio1€:kHOT0 YeMITHOHATa»
. 3amaun 5 xinacca B Tectax EI'D u T'HA.

HBOoo~NoORwNE

=
N

Cnucok TBOpYecKuX pador
Mos 3a1aua (caMOCTOATENBHO MPHIYMaHHBIE 33a4H 110 pa3HbIM TEMaM)
KpoccBopabl, pedychl, CKaHBOP/IbI, aHarpaMMBbl U T.I1.TIO TEMaM.
Cka3ka, CTUXOTBOPEHUE , 3arajika o TEME: HadaJlbHbIE T€OMETPUUECKUE CBEICHUS.
Pucynku mo teme :1po6wu.
Monenu Ky0a, napasuienenumnesaa 1 Ipyrux npocTpaHCTBEHHBIX TeJ.
Tectsl.
3aaHus C MPOIMYCKAMHU.
Tpenaxkepsl U1 yCTHOTO CYeTa.

N~ wNE
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Cnucok npakTu4ecKux pador
Haxoxnenue miomanu ¢puryp
PeMoHT Kilacca wiiM KOMHaTHI (pacyer 3aTpar)
Haxoxxnenue o6bpéMa KyOa, napasuiesnenumnesa.
HaXO)KI[eHI/Ie miomanu HOBCpXHOCTCfI MMPOCTPAHCTBCHHBIX TCII.
[Tnomans Guryp mo KieToYKam.

AR O O o

MyabTUMeINTHbIE NTPe3eHTAIMU
I'eomerpus B )KU3HHU.
CrapuHHBIE MEPBI JJIUHBI.
Maremarnueckue peOycCHhl.
[Ipe3eHTanuu 1Mo Temam.

NS s

9. MarepuajbHO-TeXHHYECKOe H HHPOPMAIIMOHHO METOANYECKOe oDecrmevyeHmne
o0pa3oBaTeILHOTO MpoIecca

OcHamenue kabnHera

Kabuner maremaTuku 060pynoBaH HEOOXOJUMOI MeOenblo, B COOTBECTBUU C TPEOOBaHUSIMU
CannuH.

B xabuHere nMeeTcs: KOMIBIOTEp, IPUHTEP, CKaHEP, MHTEPAKTUBHAS JOCKA ,MMEETCSl BBIXOJ B
UHTEPHET.

Y4eOHO-MeToAuYeCKHEe MATePHAJIbI

YMK 1no npeamMery: y4eOHUKH MaTeMaTHKH, B TOM YHCIIE dJIEKTPOHHBIE.

JIMaKTUYECKUE U pa3aTOYHbIE MATEPUAIBI 110 NMPEAMETY: NUJAKTUYECKUE MaTepHasbl Uil 5
KJ1acca, TeTpaJpb «YYuMCs Urpasi», TpeHaxephl Il YCTHOTO CUETa, TECThI IO TEMaM M UTOTOBBIE.
OJEeKTpOHHbIE 00pa30BaTENIbHBIE PECYPCHI:

[IpeseHTanu M MHTEPAKTUBHBIE TOCOOUS IO BCEM TEMaM, AIEKTPOHHbIE YUEOHUKU.

Mojieny ¥ HarJsaHbIE TOCOOUS

Mopenu NpoCTpaHCTBEHHBIX TEII.

KoHcTpyKTOp /17151 pa3BUTHS IPOCTPAHCTBEHHOTO BOOOPAXKEHUS

TaOauIbl MPOCTHIX YKCEN

Tabnuua enuHUL U3MEPEHUs

HNudopmannonHo-MeToAMYecKOe obecniedyeHne

Jns oGecrieyeHus MI0J0TBOPHOIO yUeOHOTO Mpoliecca MpearnoiaraeTcsi UCIoib30BaHue HHPOp-
Maly 1 MaTepHaioB CIEAYIOIUX UHTEPHET-PECYPCOB:

MaremaTHKa: exeHeieIbHoe y4eOHO-MeTOUECcKoe MpHiokeHue k razere «llepBoe ceHTOps».
http://mat.lseptember.ru.

st oGecriedeHust TI0I0TBOPHOTO YIEOHOTO MpoIIecca MPe/IoaraeTcs NCIoab30BaHne HHPOP-
MAaIii ¥ MaTepPHAaIOB CIEAYIONUX HHTEPHET-PECYPCOB:

e MunucrepcTBO 00pa3oBanus U Hayku Pd: http://www.mon.gov.ru/

o @enepanbHOE rOCYIapCTBEHHOE yupexkaeHue «l ocynapCTBEHHBIN HAyYHO-
I/ICCJ'IeI[OBaTeJ'IBCKI/Iﬁ I/IHCTI/ITYT I/IH(l)OpMaHI/IOHHI)IX TCXHOJ’IOFI/II\/’I 158 TeHeKOMMYHPIKaI_[PII)’I>>I
http://www. informika.ru/

o Tectuposanue on-line: 5-11 kmaccer: http://www.kokch.kts.ru/cdo/

o IlyreBonurens «B Mupe Hayku» Uil IIKOJBHUKOB:
http://www.uic.ssu. samara.ru/~nauka/

e  Meraranuknoneaus Kupumia u Medoaus: http://mega.km.ru/

e Caiit sHnmkitonequii: http://www.encyclopedia.ru/
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DnekTpoHHbIe 00pa30BaTeNbHbIEC PECypChl K yueOHUKaM B EquHOM KommeKuu
www.school-collection.edu.ru
http://www.openclass.ru/node/226794
http://forum.schoolpress.ru/article/44

http://1314.ru/
http://www.informika.ru/projects/infotech/school-collection/
http://www.ug.ru/article/64

http://staviro.ru
http://www.youtube.com/watch?v=LLSKZJA8g2E &feature=related
http://www.youtube.com/watch?v=Cn24EHYkFPc&feature=related
http://staviro.ru/
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