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IlosicHUTedbHASA 3alIHCKA

JUis )KM3HKU B COBPEMEHHOM OOILECTBE BAXKHBIM SABISETCA (POPMHUPOBAHUE MATEMATHUYECKOTO
CTHJISL MBIILJIEHMS], TPOSIBIIAIOIIMECS B OIPENEICHHBIX YMCTBEHHBIX HaBbIKaX. Poib MaTeMaTnueckoi
IIOJITOTOBKM B 00I1eM 00pa30oBaHUU COBPEMEHHOI'O UYE€JIOBEKa CTABUT CIEIYIOLIUE Ieau 00ydeHUs
MaTeMaTUKU B MIKOJE: COAECHCTBOBATH (POPMUPOBAHHIO KYJIbTYPHOTO YEJIOBEKa, YMEIOLIEro
MBICJIMTh, MTOHMMAIOLIETO HIEOJOTHI0 MaTeMAaTUYECKOI0 MOJEIMPOBAHUS pEabHBIX IPOLECCOB,
BJIAJICIOIIET0 MAaTEMaTHUYECKUM SI3bIKOM HE KaK S3bIKOM OOILIEHMs, a KaK S3bIKOM, OpraHU3YIOLIeM
JeSITeIbHOCTh, YMEIOIIET0 CaMOCTOATENBHO 00bIBaTh WHGPOPMALMIO W TIOJH30BATHCS €0 Ha
MPAKTHKE, BIAJICIOIIETO JUTEPATYPHOU PEUBIO U YMEIOIIETO B clydae HeOOXOJMMOCTH MTOCTPOUTH €€
I10 3aKOHAM MAaTeMaTU4ECKOU peyH.

MaremMaTHKa UrpaeT BaXXHYIO poJib B 001Iel cucteme obpa3oBanus. Hapsiny ¢ obecieuennem
BBICOKOM MAaTeMaTHU4eCKOM IIOATOTOBKM y4alluxXcs, KOTOpble B JajbHEHIIEM B CBOEH
npodeCCUOHATILHON  JeATeNbHOCTH OyIyT IOJb30BaTbCsd MATEMAaTUKOM, BakHeWed 3amadeit
o0yyeHMs  sBJIseTCs  OOecledeHHe HEKOTOPOro TI'apaHTHPOBAHHOI'O YPOBHS MaTeMaTHUeCKOM
MOJITOTOBKM BCEX ILIKOJBHUKOB  HE3aBUCUMO OT CHEIMAIbHOCTH, KOTOPYIO OHM H30epyT B
nanpHemeM. [ NpOAYKTHBHOM JESITEIbHOCTHM B COBPEMEHHOM HH(OPMAIMOHHOM MHUpE
TpeOyeTcst JOCTaTOYHO MPOYHast 0a30Basi MaTeMaTHICCKas TOrOTOBKA.

Kypc anrebper 7-9 kiaccoB sBisieTcss 0a30BBIM JUIsI MAaTeMaTHYECKOro OOpa3oBaHUs U
Pa3BUTHS NIKOJIBHUKOB. AJNreOpandecKue 3HaHUS U YMEHHsSI HEOOXOAUMBI JIJIsl U3YYEHUS] TEOMETPUH
B 7-9 xknaccax, anredOpbl U MaTemaruueckoro asHanuza B 10-11 kiaccax, a Takxke H3y4EHHs
CMEXHBIX TUCLMILIMH

[TpakTyeckas 3HAYUMOCTH ILKOJBHOTO Kypca anredpbl 7—9 KJIACCOB COCTOMT B TOM, UTO
IIPEIMETOM €€ M3Y4YEHMs SBIISAIOTCA KOJIMYECTBEHHBIE OTHOILIEHHWS M IPOLIECCH PEAIbHOTO MHpa,
OIMCaHHbIE MaTEMaTHYECKUMH MOJENIIMU. B coBpeMeHHOM o011iecTBe MaTemMaTudeckas oJAroTOBKa
HeoOxoIuMa KaX/IoMy 4YeJIOBEKY, TaK KaKk MaTeMaTHKa MPUCYTCTBYET BO BCeX c(epax yesloBeUeCcKOm
NeSITEIbHOCTH.

OpnHolf M3 OCHOBHBIX LeJIed M3YYEHHs anreOpbl SIBISIETCS Pa3BUTHE MBILUICHUS, TPEXKIe
Bcero, (hopMupoBaHHe aOCTpaKTHOrO MblluieHUs. B mporecce n3ydeHus: anreOpsl popmupyercs
JIOTUYECKOE U AITOPUTMHYECKOE MBILIUIEHHE, a TAK)K€ TaKWE KadeCTBA MBIIUICHMS, KaK CHJIA U
IrMOKOCTb, KOHCTPYKTUBHOCTh M KPUTHYHOCTb. JJI afantanuy B COBPEMEHHOM HMH(POPMALUOHHOM
o01iecTBe BaXHbIM (DAKTOpOM sIBiIETCS (OPMUPOBAHME MATEMAaTHUYECKOI'O CTWIIS MBIIUICHUS,
BKJIFOYAroIIee B ce0sl MHAYKIUIO U JEAYKIHI0, 0000IIeHHEe U KOHKPETU3alUIo, aHAIU3 U CUHTE3,
KJIacCU(UKALIMIO M CUCTEMAaTU3aI1I0, a0CTparupoBaHue M aHAJIOTHUIO.

OOyuenune anreOpe Aa€T BO3MOXKHOCTH IIKOJIbHUKAM HAy4YUThCS IUIAHUPOBATh CBOKO
NeSTeNIbHOCTh, KPUTHYECKHM OLIEHUBAaTh CBOI JESTEIbHOCTh, INPUHUMATh CaMOCTOSITENIbHbIE
pellIeHs, OTCTauBaTh CBOM B3TJISbI U YOSKICHUS.

B nmnpomecce wusyueHuss anreOpbl IIKOJIBHUKM Yy4YaTCsi H3JIaraTb CBOM MBICIH SICHO U
HCUEpIIbIBAIOIE, MPUOOPETAIOT HAaBBIKM YETKOTO M T'PAMOTHOTO BBINOJHEHUS MaTeMaTHYECKUX
3alMCel, NMPU OTOM HCIOJb30BAHUE MAaTEMAaTUYECKOTO S3bIKa IO3BOJIAET pa3BUBaTh y YydalluXcs
I'PaMOTHYIO YCTHYIO U TUCbMEHHYIO PEUb.

3HaKOMCTBO C UCTOpUEH pa3BUTHS aiareOppl Kak Haykd QOpPMHpYET Y YHalIUXcCs
IIPEJCTABICHHUS O MAaTEMATUKE KaK YaCTH OOIEYEI0BEYECKOI KYIbTYpHI.

3HayuTeNbHOE BHUMAHUE B H3JIOKEHMM TEOPETHUYECKOI0 MaTepualla Kypca YIEIseTcss ero
MOTHUBAIUH, PACKPBITHIO CYTH OCHOBHBIX NMOHSTUH, uael, MeTofoB. OO0ydyeHue moCTpoeHo Ha Oase
TEOPUM PA3BUBAIOLIET0 OOYYEHHUs, YTO JOCTUTAETCS OCOOEHHOCTSMM H3JI0KEHHUS TEOPETUYECKOro
MaTepuaga U ynpaXHEHUsIMH Ha CpPaBHEHME, aHAJIM3, BbIIEICHHUE TJaBHOTO, YCTAHOBIIEHUE CBA3EH,
Kkinaccudukanuo, o0oOieHne u cucreMatusanupo. Oco00 akKIEHTUPYIOTCS COJEpKaTEIbHOE
pacKpbITHE MAaTEeMaTUUYECKUX TMOHATUH, TOJKOBAHUE CYIIIHOCTH MAaTEeMAaTHYECKUX METO/I0B U 00JIacTH



UX IPUMEHEHUS, JEMOHCTPALUs BO3MOKHOCTEN MIPUMEHEHUS TEOPETUUECKUX 3HAHUM I pEelIeHUs
3a/1a4 MPUKIAJHOIO XapakTepa, HApUMeEp, PEIIeHUs] TEKCTOBBIX 3a]ad, ACHEKHBIX U IMPOLEHTHBIX
pacueToB, YMEHHE IOJIb30BAThCA KOJUYECTBEHHOM HMH(poOpMaIueil, npeacTaBIeHHON B pa3iMYHBIX
dbopmax, ymenue unutath rpapuku. Oco3HaHHe OOIIEro, CYIIECTBEHHOIO SIBISETCSI OCHOBHOW 0a30ii
JUISL PELICHHs YNpPaKHEHWH. BaXHO NPUBOAMTH AETANbHBIE MOSCHEHUS K PEIICHUIO0 THUIIOBBIX
yIpaXHEHUH. OTUM packpblBaeTcd CyTh METOJa, I0AXO0Ja, IPEUIaraercss ajJropuT™M WIH
IBPUCTUYECKASL CXEMA PEIICHUS YIPAKHEHUHN ONPEIEICHHOIO TUIIA.

Anrebpa HareneHa Ha (HOpMUPOBAHHE MATEMAaTHUYECKOTO ammapara JUis pPeuieHus 3a4ad u3
MaTeMaTHKH, CMEXHBIX MPEIMETOB, OKPYXAlOIeH peaabHOCTH. SI3bIK anreOpbl MOTYEpPKUBACT
3HAUYEHHE MATEMAaTHKHU KakK s3bIKa JJIs IOCTPOECHUS MATEMATHUYECKUX MOJIENIEH, IPOLECCOB U SIBJICHUI
peasibHoro Mupa. OnHON U3 OCHOBHBIX 3a7ad H3Y4YEHHUsS anreOpbl SBISETCS pa3BUTHE
QITOPUTMHUYECKOTO MBIIIEHUS, HEOOXOUMOT0, B YaCTHOCTH, ISl OCBOEHHUS Kypca MH(GOPMATUKU;
OBJIaJICHHE HaBBIKAMH JEIYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBanre cMMBOINYECKHX (OPM BHOCHUT
CBOM crnenu(uUyYecKHii BKJIAJ B pa3BUTHE BOOOpaKEHHS, CIIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOpUecTBY. Jlpyroil BakHOW 3amadeii W3ydeHUsS anreOpbl SBISCTCS IMOJYYCHHUE IIKOJbHUKAMHU
KOHKPETHBIX 3HaHUN O (PYHKIUAX KaK BaKHEHIIEH MaTeMaTHUueCKOW MOJAENW MJisi ONHUCAHUS U
MCCIIEIOBAHMSI Pa3HOOOPA3HBIX MPOIECCOB, sl (POPMHUPOBAHUS Y yUAIIUXCS MPEICTABICHUH O POJIH
MaTeMaTUKHU B Pa3BUTHH LIMBUJIM3ALIUU U KYJIbTYpPHI.

[lenu u3yueHus: kypca airebpel B 7-9 Kiaccax: OBIIQJICHHE CHCTEMON MaTeMaTHYeCKUX
3HAHUW M yMEHUN, HEOOXOAMMBIX NJsi MPUMEHEHHUS B TMPAKTUYECKOW AEATEIbHOCTH, HU3YUYCHHS
CMEXHBIX JMCUMIUINH, MPOAODKeHUS oOpa3oBaHHs; (OpMHpPOBAHUE MPEICTAaBICHUM O MeETOoJaX
MAaTE€MaTHKU KaK YHUBEPCAJIbHOI'O A3bIKA HAYKHM M TEXHUKH, CPEICTBA MOJACIUPOBAHUS SIBIICHUNA U
IIPOLIECCOB; PAa3BUTHE HWHTYWIIMM, WHTEIUIEKTA, JIOTMYECKOTO MBIIUICHUS, SICHOCTM W TOYHOCTH
MBICIIH, 3JIEMEHTOB AJITOPUTMUYECKOW  KYJIbTYpPbI, CIIOCOOHOCTH K IMPEOJOJEHUIO TPYIHOCTENH;
BOCHUTAHWE KYJIbTYPbl JIMYHOCTHU, OTHOIICHHS K MaTeMaTHKE KaK YacTH OOIIeyesIoBEYeCKOn
KYJIbTYpbI, UTpatoIIel 0cO0YI0 poJib B OOIIIECTBEHHOM Pa3BUTHH.

3amauu Kypca:

. OBJIQICHUE KOHKPETHBIMH MAaTeMaTHUYeCKMMM 3HAHUSAMM, HEOOXOAMMBIMU IS
IPUMEHEHHUsT B TPAKTUYECKOW JIEeATENBHOCTH, M M3Y4YEHUS CMEXKHBIX JUCHUIUIMH, IS
MPOAOIDKEHHSI TPOPECCHOHATLHOIO 00Pa30BaHMsl; MHTEIIEKTYalIbHOE Pa3BUTHE yJaluxcs,

. dopMHEpOBaHHE  KAueCTB  MBINUICHUS, XapaKTEePHBIX JUISI  MaTeMaTHYeCKOH
NEeSITeTPHOCTH U HEOOXOJMMBIX ISl TIPOTYKTHBHOM KU3HU B OOIIECTBE;

. dbopmupoBaHUE TIPEACTABICHNAN 00 UIEAX U METOJaX MaTeMaTHKH, O MAaTEMAaTHKe KaK
(dbopme omnmcaHUsI B METOIEC TTO3HAHMUS JCHCTBUTEIHLHOCTH,

. dopMHpoBaHUE TPEACTABICHUH O MaTeMaTHKe KaK YacTH OOIIeueloBeUecKoi
KYJIBTYpBbl, TOHUMaHNE 3HAUUMOCTH MaTEMAaTUKU JUIsl 0OILIIECTBEHHOTO IIporpecca.

Pabouas mporpamma mnpenHazHaueHa s paboTsl B 7-9 kiaccax o0rieoOpa3oBaTebHOM
IIKOJIBI.

Jlns oOyuenus anre6pe BeiOpaHa coaepskatenbHas quHug A.I. Mepanska, B.b. Ilononckoro,
M.C. Sxupa, koTOopas ABIAETCA JOTMYECKUM MPOJOJDKEHUEM Kypca MaTEMaTUKHU 5—6 Kilacca TeX Ke
aBTOPOB.

Pabouvas nmporpamma cocTaBiieHa Ha OCHOBaHUU:

o (DyHAAMEHTAIBHOTO SIApa COAECPKAHUS 00IIIeTr0 00pa30BaHNUS,

e TpeOoBaHMIi K pe3ylbTaTaM OCBOEHHS 00pa3oBaTeIbHON MPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHMsl, MPEICTABICHHBIX B (heJiepalibHOM TOCYJapCTBEHHOM CTaHAAPTE OCHOBHOIO OOMIEro
00pa30oBaHMsl C y4ETOM IPEEMCTBEHHOCTU € NMPUMEPHBIMM IPOrpaMMaMH AJIsi Ha4aJabHOIo OOIIEro
00pa3oBaHMs IO MATEMATHKE;



e denepasbHOTO TOCYAAPCTBEHHOTO 00pa30BATENbHOTO CTAaHJApTa OCHOBHOTO OOIIEro
o0pa3oBaHMs, YTBEpXKIEHHOrO IpHKazoM MuHHcTepcTBa 00pa3oBaHust W Hayku Poccuiickoit
®enepanun ot 17 nexadps 2010 roma Ne 1897;

o @enepalibHOTO NEPEYHs Y4eOHUKOB, PEKOMEHIOBAaHHBIX (JIOMYIIEHHbIX) MUHUCTEPCTBOM
00pa3oBaHMsl K HCHOJB30BAHUIO MPH peau3ali HUMEIOIUX TOCYIAPCTBEHHYIO aKKPEIUTAIIUIO
o0pa3oBaTeNbHBIX MPOrPaMM HA4YaJIBHOTO OOIIEro, OCHOBHOTO OOIMIET0, CPEAHEro OOIIero
oOpa3oBaHMs, YTBEPKICHHOTO IMpHKa3oM MuHUCTEpCTBa 0O0pa3oBaHMsS W Hayku Poccuiickoii
®enepanuu ot 31.03.2014 r. Ne 253;

o @enepanbHOro 0a3uCHOro y4eOHOrO IUIAaHA M MPHUMEPHBIX Y4YEOHBIX TUIAHOB JUIS
o011e00pa3oBaTenbHBIX yupexaeHui PO, peanusyromux mporpammy oodiiero oopazosanus, 2004 r.;

e apropckoit mporpammel A.I'. Mepisika, B.b. [Tononckoro, M.C. SIkupa no anredpe ans 7-9
KJIaCCOB 00LIe00pa30BaTENbHBIX YUPEXKICHUHN, BXOAAILIEH B €IUHBII PEECTp IPUMEPHBIX OCHOBHBIX
00pa30BaTEeNbHBIX IPOTPAMM.

B Heil Tak ke yYMTHIBAIOTCS JOMUHHPYIOIINE WICH W TONOXKeHUs [Iporpammsl pa3BUTHS U
(dbopMUpOBaHUS YHUBEPCABHBIX YU€OHBIX NEHCTBHI AJI1 OCHOBHOTO 00IIEro 00pa3oBaHusi, KOTOpPhIE
obOecnieunBalOT (QOPMHUPOBAHUE POCCHMCKONW TPaKAaHCKOW HUACHTHUYHOCTH, KOMMYHHUKATHBHBIX
KaueCTB JINYHOCTU U CIIOCOOCTBYIOT (POPMHUPOBAHUIO KIIFOUEBOW KOMIIETEHIIUN — YMEHUS YUUTHCS.

O0mas xapakTepucTuKa Kypca ajaredpsl B 7-9 kiaaccax

Conepxxanue Kkypca anreOpsl B 7-9 KiaccaX MpeJICTaBI€HO B BUJE CIEIYIOIIUX
COJIepKATENbHBIX pa3fesioB: «AureOpa», «YucinoBble MHOXkeCTBa», «DyHKIUN», «IIEMEHTHI
IPUKIIAHON MaTeMaTUKN», «Airedpa B UCTOPUUECKOM PA3BUTHMY.

Conepxxkanne pazgena «Anrebpa» GopMUpyeT 3HAHUS O MAaTeMAaTHUYeCKOM  SI3BIKE,
HGO6XOZ[I/IMI>IG A4 pCHICHUA MATCMATHYCCKUX 3aJad, 3aJad U3 CMCKHBIX JUCHUIIIMH, a TaKXKCe
MpaKTUYECKUX 3anad. V3yueHue wmatepuana crnocoOCTBYeT (OPMUPOBAHUIO Yy  YyHaLIUXCS
MaTeMaTHYeCKOro amnmapara peuieHusl 3ajad C IOMOIIbI0 YypaBHEHHH, CHCTEM YypaBHEHUH W
HEPABEHCTB.

Marepuan JaHHOTO pasjenia MPeACTaBIe€H B acCHeKTe, CIOCOOCTBYIOLIEM (HOPMUPOBAHHIO Y
y4aluxcst yMEHUS MOJIb30BaThCs aJITOPUTMAMU, CYILIECTBEHHAS POJIb IPU ATOM OTBOJUTCS PA3BUTHIO
JITOPUTMUYECKOTO MBIIUIEHUS — BXKHOM COCTABIIAIOIIEH HHTEIICKTYalbHOTO Pa3BUTH YellOBEKa.

Conepxxanue paznena «UMcIoBble MHOXKECTBA» HALEIEHO Ha MaTeMaTHYECKOe pa3BUTHE
yqammxcs, (popMUpOBaHHE y HHMX YMEHHUS TOYHO, CXXATO M SICHO M3J1araTh MBICIH B YCTHOW H
MMCbMEHHOW peun. Marepuan pasjiena pa3BUBaeT MOHITHE O YHCIE, KOTOPOE CBSI3aHO C U3y4YEeHUEM
)IefICTBHTeJIBHBIX YUCECII.

Henb conepxkanus pasznena «DyHKUUNU» — MOIYYEHHUE IIKOJbHUKAMU KOHKPETHBIX 3HAHHUH O
(YHKIMU KaK BayKHEHIIeH MaTeMaTH4eCKO MOAEIH JUIsl ONMCAaHUs M UCCIIEJOBAHUS Pa3HOOOPA3HbIX
MIPOILIECCOB U SIBJICHUN OKpyXkaromero Mupa. CooTBETCTBYIOIIMIA MaTeprai ClIOCOOCTBYET Pa3BUTHIO
BOOOpaXEHUSI M TBOPYECKHX CIIOCOOHOCTEH ydalluxcs, YMEHHUIO MCHOJIb30BATH PA3IMUHBIC SI3BIKH
MaTEeMaTHKH (CIOBECHBI, CHMBOJIMYECKUH, rpauuecKuit).

Conepxxanne paszzaena «DJIEMEHTHl NPHUKIATHOM MaTeMaTHKHW» PACKpPBIBAIOT NPHUKIAJAHOE H
MIPaKTUYECKOE 3HAUYEHHsS MaTeMaTUKM B COBPEMEHHOM Mupe. Marepuan JaHHOrO pasjena
CIOCOOCTBYET (POPMHUPOBAHUIO YMEHUS MPEACTaBIATh U aHAIU3UPOBATh Pa3IMYHYI0 MH(POPMALHKIO,
MOHUMaHHIO BEPOATHOCTHOIO XapaKTepa peabHbIX 3aBUCUMOCTEH.

Paznen «Anrebpa B HCTOPMYECKOM Ppa3BUTHUW» IpenHa3HaueH s (HOPMUPOBAHHS
NpPEJCTaBICHUA O MaTeMaTHKe KaK YacTH YEJIOBEUECKOW KyJbTYpbI, s OOIIEro pa3BUTHA
HIKOJIbHUKOB, CO3JIaHUS KYJIbTYPHO-UCTOPUYECKOH cpesibl 00yueHHs.



MecTo npeaMmera ajreépa B yueOHOM nmJjaHe

Cornacuo ¢denepanbHOMy 0a3MCHOMY y4eOHOMY IUIaHy JUisi 0Opa30BaTENbHBIX YUYPEXKICHHI
Poccuiickoit dexepannu Ha U3ydeHHe anreOpbl OTBOAUTCS 3 4aca B Henenmo, Bcero 105 yacoB B ro.
N3 mkompHOro KOMMIOHEHTa Oa3ucHoro yueOHoro 1utaHa MBOY  «I'pau€Bckas cpemsss
oOuieoOpa3oBareibHas MIKOJa» Ha u3ydeHue anreOpbl gobaBieH 1 uac. CoryiacHO TOIOBOMY
KaJIeHIapHOMy  y4eOHoMy Tpaduky y4eOHwli rox B MBOY  «I'pauéBckas cpemHss
oOmieoOpa3oBarenbHas IIKoJa» JUIMTCA 34 y4eOHBIX HeAeNu, MO3TOMY JaHHas MporpaMma
paccunTtana Ha 136 4acoB Kaxabli ToA 10 4 yaca HEJeIo.

JINYHOCTHBIE, MeTanpeJAMeTHbIE U NPeIMeTHbIE Pe3yJbTAThl OCBOCHUS
coaep:KaHus Kypca ajaredpnl /-9 KjaccoB

N3yuenne anreOpbl MO JaHHOW MpOrpaMMe CHOCOOCTBYET (POPMHUPOBAHUIO Yy YYaILTUXCS
JIJMYHOCTHBIX, MCTAIIPpEAMCTHBIX, MNPEAMCTHBIX PC3YJILTATOB O6y‘IeHI/I$[, COOTBCTCTBYIOIIHUX
TpeboBanusM DenepaabHOrO rocyIapcTBEHHOTO 00pa30oBaTEIbHOTO CTaHIApTa OCHOBHOTIO OOIIETO
o0Opa3oBaHMUsI.

Jluunocmuvie pe3yiomamoi:

1) BOCIIMTAHUE POCCUICKOM TI'PaKJAHCKOM MIACHTUYHOCTH: NATPUOTH3MA, YBAXKCHHUS K
OteuecTBy, OCO3HaHMsI BKJIa/la OTEYECTBEHHBIX YUEHBIX B Pa3BUTUE MUPOBOI HAYKU;

2) OTBETCTBEHHOE OTHOLIEHHWE K YYEHHIO, TOTOBHOCTb M CIIOCOOHOCTbh OOyYaromuxcs K
CaMOPa3BUTHIO U CaMOOOPA30BaHUIO HA OCHOBE MOTUBAIMM K 00Y4EHHIO U IO3HAHUIO;

3) OCO3HAHHBII BHIOOP W TOCTPOEHHE JallbHEWIe WHAMBUAYAJIbHON TpaeKTOpUHU
oOpa3oBaHMsl Ha 0a3e OpPUEHTUPOBKH B MHpe mpodeccuil U MmpodeccnoHalbHbIX MPEANOUYTEHUH C
y4€TOM yCTOMYMBBIX IIO3HABaTEJIbHBIX MHTEPECOB, a TaKKe Ha OCHOBE (OPMHUpPOBAHUS
YBaKUTEIBHOTO OTHOLIEHUS K TPYly, Pa3BUTHE ONBITA YYAaCTHsI B COUUAIBHO 3HAYUMOM TPYE;

4) YMEHHE KOHTPOJIHUPOBATh NPOIECC W pe3ynbTaT Y4eOHOM W MaTreMaTH4ecKOn
NeSATEIbHOCTH;
5) KPUTHYHOCTH MBIIUICHUSI, UHUIIMATHBA, HAaXOJYMBOCTh, aKTUBHOCTH MPHU PEIICHUU

MAaTeMaTHYCCKUX 3aJa4.

Memanpeomemmvie pe3yibmamol.

1) YMEHHE CaMOCTOSTEIIPHO ONPEACNATh 1M CBOCTO OOYy4YeHHWs, CTaBHTh W
dbopMyipoBath IS ceOs HOBbIE 3aJadyud B yd€Oe, pa3BHBaTh MOTHUBBI M HMHTEPECHl CBOCH
IM03HABATEILHOM JESITCIIFHOCTH,

2) YMEHHE COOTHOCHTH CBOMW JCHCTBHS C TUIAHUPYEMBIMHU Pe3yIbTaTaMH, OCYIIECTBIAThH
KOHTPOJb CBOEH JEATENBHOCTH B TPOIECCe JOCTHKEHHS pe3ylibTara, OMPENeNiaTh CHOCOObI
NEHCTBUI B paMKax MPEANOKEHHBIX YCIOBUN M TPeOOBaHHM, KOPPEKTUPOBAThH CBOU JICHCTBHUS B
COOTBETCTBUH C U3MEHSIIOIICHCS CUTYyallUeH;

3) YMEHHE OIpeaesaTh IOHSTHS, CO37aBaTh OOOOINEHWS, yCTaHABIMBATh AHAIOTHH,
KJIACCU(UITUPOBATE, CAMOCTOSTEIHLHO BEIOMPATh OCHOBAHUS M KPUTEPHUH JUTSI KITacCH(DUKAIIHAH;

4) YMEHHE YCTaHABJIMBATh NPHYUHHO-CJICICTBEHHBIC CBS3U, CTPOUTH JIOTHYECKOE
paccyxieHue, yMo3akiitoueHue (MHIYKTUBHOE, IeTyKTUBHOE U 110 aHAIIOTHH) U IeTIaTh BHIBOBL;

5) pa3BUTHE  KOMIIETCHTHOCTH B  OOJJaCTH  MCIOJB30BaHHWS  WMH(OpMAIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOIOTHA.

6) NepBOHAYANILHBIE MPEACTaBICHUS 00 HICSIX W O METOoJax MaTeMaTHKH Kak o0
YHHUBEPCATHHOM SI3bIKE HAYKU M TEXHHUKE, O CPEJCTBE MOACIMPOBAHUS SIBIICHUH U MPOIIECCOB;

7) YMEHHE BUICTh MaTEMaTHYECKYIO 3a7ady B KOHTEKCTE MPOOJIEMHON CUTyallMd B
JOPYTUX AUCLUUIUIMHAX, B OKPY>KAIOLICH KU3HH;



8) YMEHHE HaXOAWTh B pPa3IMYHbIX MCTOYHHMKAX HH(OpMaIMIo, HEOOXOAUMYIO IS
pelIeHrs MaTeMaTHYeCKUX MPOo0JIeM, U IPEJICTaBIATh €€ B MOHATHON opMe, MPUHUMATh PELICHHE B
YCJIOBUSX HETOTHOW MIJIM N30BITOYHOMN, TOUHOW MJIM BEPOSTHOCTHOU MH(OpMaInH;

9) yMEHHE TIOHMMaTh M HCIOJb30BaTh MaTeMaTHYECKHE CpEICTBA HArJIIJHOCTU
(rpaduku, TaOIUIBI, CXEMBI U AP.) IS WUTIOCTPALlUU, HHTEPIPETALUHU, apIyMEHTAIIIH.

10) YMCHHUC BBIABUIaTb T'HIIOTE3LI IIPU PCUICHHUM 3ada4Ud IMOHUMAThb H€O6XOI[I/IMOCTB ux
MIPOBEPKHU;

11) IIOHUMAaHUE CYIIHOCTH AJTOPUTMHUUYECKUX MPEAIUCAHUNA M YMEHHE [EHCTBOBATH B
COOTBCTCTBHHU C MMPCAJIOKCHHBIM aJITOPUTMOM.

IIpeomemnvle pe3ynomamei:

1) OCO3HaHHE 3HAYCHHS] MATEMaTUKHU I TIOBCETHEBHOM KM3HH YEIOBEKa;

2) MpeJICTaBICHUE O MaTeMaTHYEeCKON HayKe Kak cepe MaTeMaTUYeCcKOu JAeaTelIbHOCTH,
00 aTanax e€ pa3BUTHUsA, O €€ 3HAUMMOCTH JIJISl pa3BUTHS LIMBIIIN3ALINN;

3) pa3BuTHE YMEHUM paboTaTh ¢ y4eOHBIM MAaTEMaTUYECKHUM TEKCTOM (aHAJIU3UPOBATH,
W3BJICKATh HEOOXOAMMYI HWH(OpPMANHI0), TOYHO U TPAMOTHO BBEIpAXATh CBOM MBICIH C
MPUMEHEHUEM MAaTeMaTH4YeCKOM TEPMHUHOJOTMM ¢ CHMBOJIMKH, TPOBOJIUTH KIIACCU(PUKALINH,
Joru4eckue 000CHOBaHUS.

4) BI1aACHHUC 0a30BBIM HOHATHHHBIM alrrapaToM 1o OCHOBHBIM pa3aciiaM COACPIKAHMA,
5) CUCTCMATHYCCKHEC 3HAHUA O (1)YHKI_[I/IHX Hn ux CBOﬁCTBaX;
6) MNPAKTUYCCKU 3HAYUMBIC MATCMATHUYCCKUC YMCHHUA W HABbIKU, HUX IPHUMCHCHUC K

PCHICHUIO MATEMATHUYCCKUX U HCMATCMATUYICCKHUX 3a/1a4d, IIPCAIIOIararonee yMCeHHUEC:

. BBITOJIHATH BBIYUCIICHUS C IEHCTBUTEIbHBIMU UYHCIIAMU;
. peliaTh ypaBHEHHUs, HEPABEHCTBA, CUCTEMbI YpaBHEHUI 1 HEPABEHCTB;
. pelaTh TEKCTOBbIE 3a/1a4ll apU(PMETHUECKUM CIIOCOOOM M C TMOMOIIBIO COCTABIICHUS

U PEIICHNs YPAaBHEHHUH, CHCTEM YPABHEHUN U HEPABEHCTB;

. HCIOJIb30BaTh alreOpanyecKuil «sI3bIK» JJIs OMHCAHMS MPEIMETOB OKPYKAIOLIETro
MHpa ¥ CO3JaHUSA COOTBETCTBYIOIIMX MaTEMAaTUYECKUX MOJEIIEH;

. IIPOBOJUTH IPAKTHUUECKUE PACYETHI: BBIYUCICHUSA C IIPOLIEHTAMH, BBIYUCIICHHS C
YUCJIOBBIMU I10CJIENA0BATEIBHOCTAMHU, BBIYUCICHUS CTATUCTUYECKUX XAPAKTEPUCTHK, BBIIIOJHEHUE
NpUOINKEHHBIX BBIYMCICHUH;

. BBITIOJIHATH TOXK/IECTBEHHBIE TPEOOPAa30BaHUsI PALIMOHATIBHBIX BHIPAKEHU;

. BBITIOJTHATH OIEpaly HaJ MHOXKECTBAMH;

. HCCIEeN0BaTh PYHKIMH U CTPOUTH UX TPapUKU;

. YUTaTh W MCNOJb30BaTh MH(OpPMALMIO, MPEICTaBICHHYI0O B BHUIE TaOJHULBI,

JMarpaMMbl (CTOJIOUATON MIIM KPYTOBOM), rpauuecKoM BHJIE;
. pemaTh npocTeiine KOMOUMHATOPHBIE 3a/1a4H.

IInanupyemvie pe3ynbmamsi 0C80€HUL MEHCOUCYUNTUHAPHBIX NPOSPAMM

Dopmuposanue UKT-komnemenmuocmu 00yuaouuxcs

Co3zoanue epaguueckux oo6vexmos
Buinycknux nayuumcsi:
* CO371aBaTh AUArpPaMMBbl PA3ITUYHBIX BHJIOB B COOTBETCTBHH C PEIIAEMBIMU 33/1a4aMH;
* co3maBaTh rpaduuecKkue OOBEKTHI TPOBEACHHEM pPYKOH MPOU3ZBOJIBHBIX JIMHUU C
WCIOJIb30BaHUEM CIECIIHATM3UPOBAHHBIX KOMITBIOTEPHBIX HHCTPYMEHTOB U YCTPOMCTB.
Co3zoanue, gocnpusmue u UCNOIb308AHUE SUNEPMEOUACOODUeHUTI
Buinycknux nayuumcsi:
* paboTath ¢ 0COOBIMU BHIaMH COOOIIICHUI: THarpaMMamMu;



* 30UpaTeabHO OTHOCUTHCA K MH(POPMAIUHU B OKpYKarolieM MH(POPMAIMOHHOM MPOCTPAHCTRBE,

OTKa3bIBaThCS OT MOTPEOICHUS HEHY>)KHOU HH(POPMAIIHH.
Buinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCAL:

* IPOEKTUPOBATH IM3aliH COOOIIEHUH B COOTBETCTBHUHU C 33/la4YaMU U CPEICTBAMU JIOCTABKU;

* [OHUMATh COOOIICHMSI, UCIOJNB3YS MPU UX BOCHPUATUM BHYTPEHHHE U BHEUIHHE CCHUIKH,
pa3IMYHbIC HHCTPYMEHTBI MTOMCKA, CIIPABOYHBIC NCTOUYHUKH (BKITIOUYAS IBYS3BIYHBIC).

Kommynuxayus u coyuanvroe 3aumooeticmeue
Buinycknux nayuumes:

* BBICTYNAaTh C ayAUOBUICOINOMAJCPKKON, BKIIOYAs BBICTYIUICHUE TMEpe]l TUCTAHIIMOHHOM
ayIUTOPUEH;

* y4acTBOBaTh B OOCYXJeHHUU (ayauoBUIeOPOPYM, TEKCTOBBIM (OPYM) C HCIOIB30BAHHEM
Bo3MOxHOCTel MHTEepHEeTa;

* HCII0JI30BATh BO3MOKHOCTH 3JIEKTPOHHOM MOYTHI JIJ1s1 HH(POPMAIIMIOHHOTO 0OMEHa;

* OCYyWIECTBIAITH 00pa30BaTENIbHOE B3aUMOJICHCTBUE B HMH(POPMAIMOHHOM IPOCTPAHCTBE
00pa30BaTENBFHOTO yUPEXKACHUS (ITOJIyYCHHE W BBIIOJHEHHE 33JaHHM, IOJydYeHHEe KOMMEHTApHEB,
COBEPILIEHCTBOBAHHUE CBOCH paboThI);

* coOroaaTh HOPMbI UH(GOPMAITMOHHON KYJIBTYPBI, 3TUKH U MPaBa; ¢ YBAKCHHUEM OTHOCHTHCS K
YacTHOUM MH(pOpMAIK U HH(HOPMALIMOHHBIM IIPaBaM JAPYTUX JIIOICH.

Buvinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCAL:

* B3aUMO/ICHCTBOBATH B COI[UANIBHBIX CETSAX, paboTaTh B rPyIIe HaJl COOOIEHUEM;

* y4acTBOBaTh B (hOpyMax B COIMAILHBIX 00Pa30BATEIbHBIX CETSIX;

* B3aMMO/JICHCTBOBATH C ITAPTHEPAMMU C UCIIOIB30BAHUEM BO3MOXKHOCTEN HTEpHETA.

Touck u opeanusayus xpanenus uHgpopmayuu
Buinycknux nayuumces:

* HCIIOJIB30BAaTh PA3IUYHbIC MPUEMBI MTOMCKA MHPOopMaIuu B MIHTepHETE, MTONCKOBBIC CEPBUCHI,
CTPOHWTBH 3AIPOCHI JUISI MOUCKA HHPOPMALIUU B aHATM3UPOBAThH PE3YIbTATHI TOMCKA;

* HCIONIb30BaTh TpUEMBI TMOMCKAa HMHPOpPMAIIMM Ha TMEPCOHATLHOM KOMIIBIOTEpPE, B
MH(OPMALIMOHHOU CpeJie YUPEkKACHUS U B 00pa30BaTeIbHOM MPOCTPAHCTBE;

* HCMOJB30BaTh Pa3IMYHbIe OMOTMOTEYHBIC, B TOM UYHMCJE JIEKTPOHHBIE, KaTaloTu Ui MOUCKa
HEO0OXOIMMBIX KHUT;

* CKaTh WH(MOPMAIMIO B Pa3IMYHBIX 0a3ax JaHHBIX, CO3/IaBaTh W 3aIOJHATH 0a3bl JIAHHBIX, B
YaCTHOCTH MCIOJIb30BATh PA3IMYHBIEC OTPEICITUTEIN;

* ¢opmHpoBaTH COOCTBEHHOE WMH(DOPMAIMOHHOE MPOCTPAHCTBO: CO37aBaTh CHUCTEMBI TMAIOK H
pa3Meniath B HUX HYXHbIC HHPOPMAIMOHHBIE HCTOYHHUKH, pa3Meniath nHpopmanuto B IHTepHETE.

Buinyckuux nonyuum 603mMoACHOCb HAYYUMBCA:

* CO3/1aBaTh ¥ 3aOJTHATH PA3TUYHbIE OMPEIETUTENH;

* UCIONB30BaTh paszNUYHbIE MPUEMBI MOMCKka WHpopMmanuu B HHTepHeTe B Xoae ydeOHOU
JeSITEIbHOCTH.

Ananusz ungopmayuu, mamemamuyeckas 00pabomKka OAHHbIX 8 UCCIEO08AHUU
Buvinycknux nayuumces:

* BBOJIUTH PE3y/IbTaThl U3MEPECHHUI U JpyTrre Mu(pOBbIe JaHHBIE I UX 00paOOTKH, B TOM YHCIIE
CTaTHUCTUYECKOM U BU3YyaIH3alUH;

* CTPOUTH MATEMATHUYECKUE MO/IEIH;

* POBOJUTH SKCIIEPUMEHTHI U HCCIICIOBAHUS B BUPTYAIbHBIX JTAOOPATOPHSIX.

Buinycknuux nonyuum 603mMo#CHOCMb HAYYUMBCA:

* POBOJIUTH €CTECTBEHHO-HAYYHBIC U COIIMANILHBIC U3MEPEHUS, BBOJUTH PE3yIbTaThl U3MEPECHHIA
U JIpyruxX HUQPPOBBIX JaHHBIX W 00pabaThiBaTh MX, B TOM YHUCIIE CTATUCTUYECKH U C TIOMOIIBIO
BU3YaIH3alUy;

* aHAJIM3UPOBATH PE3YJIbTAThl CBOCH JESATENLHOCTH U 3aTPAuNBAEMBIX PECYPCOB.



Mooenuposanue, npoekmupoeanue u ynpagieHue
Buinycknux nayuumces:
* MOZEIUPOBATH C UCIOIb30BAaHUEM BUPTYaJIbHBIX KOHCTPYKTOPOB;
*KOHCTPYUPOBATh M MOJEIMPOBATh C HCIOJb30BAHUEM MAaTEPUAIBHBIX KOHCTPYKTOPOB C
KOMIIbIOTEPHBIM YIPABICHUEM U OOPaTHON CBA3BIO;
* IIPOCKTUPOBATb W OPTraHHU30BBIBATh CBOK WHIUBHUIYAIbHYI0 U TPYIIIOBYIO IEATEIbHOCTD,
OpraHu30BbIBATH CBOE BpeMs ¢ ucrnonb3oBanuem UKT.
Buinycknux nonyuum 603MOHCHOCHb HAYYUMbCAL:
* MPOEKTUPOBATh BUPTyaJbHBIE M pealbHble OOBEKTHI M MPOLECCHI, MCIOJIB30BAaTh CHUCTEMBI
aBTOMATHU3MPOBAaHHOTO IIPOEKTUPOBAHMS.

OcHogbl Y4ebHo-ucciedosamenbCKoll U NPOeKMHOU 0esmeibHOCU

Buinycknux nayuumcsi:

* IUIAHUPOBaTh M BBINOJHATh YYEOHOE HCCIICOBAHUE M YUYEOHBIH MPOCKT, HCHOJb3Ys
000pyI0BaHUE, MOJICIIN, METOJIbI U TIPUEMBI, aJICKBATHBIC UCCIICAYEMO TIpolieMe;

* BEIOMPATH M MCIIOJIB30BATh METO/IbI, PEIICBAHTHBIC pacCMaTPUBAEMON polIieMe;

* pacro3HaBaTh W CTAaBUTHh BOIPOCHI, OTBETHl HA KOTOPBIE MOTYT OBITh TOJYYEHBI MyTEM
HAyYyHOTO HCCJICIOBaHUS, OTOMpAaTh aJCKBaTHBIE METOJNBI HCCIIEIOBaHUS, (HOPMYINPOBATH
BBITCKAIONINE U3 MCCIICOBAHMUS BBIBO/IBI,

* UCIOJIb30BAaTh TAKUE MAaTEMAaTHUYECCKHEC METOJbI W MPUEMBI, KaK aOCTpaKIHsS W HJICATH3aIHS,
JI0Ka3aTebCTBO, JIOKA3aTeILCTBO OT MPOTHBHOIO, JOKa3aTEIbCTBO 10 aHAJIOTHHU, OIPOBEPIKEHUE,
KOHTPIPUMED, HHIYKTUBHBIC U ICAYKTUBHBIC PACCYXKIICHUS, TIOCTPOCHHUE U MCIIOIHEHHE AJITOPUTMA,;

* ICTIOJIb30BaTh TAKUE €CTECTBEHHO-HAYYHBIE METO/IbI M TPUEMBI, KaK HAOIIOJCHHE, TOCTAHOBKA
MpOoOJIeMbI, BBIIBHIKCHHE «XOPOIIEH THUMOTE3bl», SKCIEPUMEHT, MOJACTUPOBAHUE, HCIOIb30BaHHE
MaTEeMaTHYECKUX MOJICJICH, TeOpeTUIeckoe OOOCHOBAaHME, YCTAHOBJICHHWE TPAHUI] MPHUMEHUMOCTH
MOJICIIN/TEOPUH;

* WCMOJBH30BaTh HEKOTOPHIC METOJBI TOJIYYSHUS 3HAHWW, XapaKTepHBIC IS COIMUAIBHBIX H
HMCTOPUYECKUX HAyK: IMOCTAHOBKA MPOOJIEMBI, OMPOCHI, OMUCAHUE, CPABHUTEIHLHOE HCTOPUUYCCKOE
olnucaHue, O0bSICHEHHE, UCTIOIb30BAaHUE CTATUCTHYECKHUX JAHHBIX, HHTepIpeTanus (HaKkTos;

* SICHO, JIOTUYHO U TOYHO H3JIaraTh CBOIO TOYKY 3PEHHMsI, UCIIOJIb30BATh S3BIKOBHIE CPECTBA,
aJieKBaTHBIE 00CYKIaeMoii podieme;

* oTIMYaTh (PAKTHl OT CYKACHUU, MHEHHH U OIEHOK, KPUTHUECKH OTHOCUTHCS K CYXKICHUSM,
MHEHUSIM, OLIEHKaM, PEKOHCTPYHUPOBATh WX OCHOBAHMSI,

* BHJICTh ¥ KOMMEHTHUPOBATh CBSI3b HAYYHOTO 3HAHWS WM IECHHOCTHBIX YCTAaHOBOK, MOPAJBHBIX
CYXXJICHHI MTPH ITOTYICHHUH, PACTIPOCTPAHCHUH Y TIPUMEHEHUU HAYIHOTO 3HAHUS.

BoinyckHux noayuum 603mMONCHOCHb HAYUUMbCAL:

* CaMOCTOSITEIILHO 33 yMbIBaTh, TUIAHUPOBATH M BBINOJHATH YIeOHOE MCCIICIOBAHHE, YICOHBIH
MIPOEKT;

* UCIIOJIB30BATh JOTAKY, 03apEHUE, HHTYUIIUIO;

* WCIONB30BaTh TaKW€ MaTeMaTHYECKUE METOJbl W MPHEMBI, Kak Mepedop JIOTUYECKUX
BO3MOXXHOCTEH, MaTeMaTH4eCKOe MOJICITUPOBAHHE;

* WCIOJB30BAaTh TAKHE E€CTECTBEHHO-HAYYHBIC METOABI M MPHUEMBI, KaK aOCTparmpoBaHUE OT
MPHUBXOAINX (PAKTOPOB, MPOBEPKA HA COBMECTUMOCTD C IPYTUMH H3BECTHBIMH (haKTaMH;

* HCIIOJIb30BaTh HEKOTOPHIE METOJBI IMOJIyYEHHs 3HAHWW, XapaKTepHBIC /IS COIUAIBHBIX H
MCTOPHYECKHX HAYK: aHKETHUPOBAHUE, MOJICIIMPOBAHHC;

* HCMOJB30BaTh HEKOTOPBIE MPHUEMBI XYJOKECTBEHHOTO TIO3HAHHWS MHpA: LEJIOCTHOE
O0TOOpaXeHHe MHpa, OOpPa3HOCTh, OPTaHMYECKOE E€AMHCTBO OOIIEro OCOOEHHOTO (THIHYHOTO) H
€IMHUYHOTO, OPUTHHAIILHOCTb;



¢ [CJICHANpaBJICHHO U OCO3HAHHO pa3BUBATH CBOM KOMMYHHUKATHUBHBIC CHOCO6HOCTI/I, OCBauBaThb
HOBBIC A3BIKOBBIC CPCACTBA,

¢ OCO3HaBaThb CBOIO OTBETCTBCHHOCTH 3a JOCTOBCPHOCTH IMOJIYYCHHBIX 3HaHPII>'I, 3a Kady€CTBO
BBIITOJITHCHHOI'O ITPOCKTA.

Cmpamezuu CMbICII06020 YMEHRUA U pa60ma C mekcmom

Paboma c mexcmom: nouck uHgopmayuu u NOHUMaHUEe NPOYUMAHHO20
Buinycknux nayuumes:

* OPUEHTHUPOBATHCA B COJIEPIKAHNUN TEKCTA U IOHUMATh €T0 LIEJIOCTHBIM CMBICIL:

O OIPEaeINATh TIABHYIO TEMY, OOIIYIO IIeTb M Ha3HAYCHUE TEKCTa;

o (OpMyYIHPOBATH TE3HC, BBIPAKAIOIINN OOIINN CMBICT TEKCTA,;

O OOBSACHATH MOPSAOK YACTCH/MHCTPYKIIHH, COEPIKALTUXCS B TEKCTE;

O COIOCTaBJIATh OCHOBHBIE TEKCTOBBIE M BHETEKCTOBBbIE KOMIIOHEHTHI: OOHApy>KHUBaTh
COOTBETCTBHE MEXAY 4YacThl0 TEKCTa M ero oOmeil wuueeil, cHopMyIupoBaHHOH BONPOCOM,
OOBSICHATh HA3HAYCHHE KapThl, PUCYHKA, OACHATh YacTU TpaduKa Uiau TaOIULbI U T. [1.;

* HAaXOJWUTh B TeKcTe Tpebyemyro HH(popMmaluio (mpoderarb TEKCT IJla3aMH, ONPEAEsATh €ro
OCHOBHBIE 3JIEMEHTBI, COMOCTABIATH (POPMbI BIpaXKEHHsI MH(OPMALIMU B 3aIIPOCE U B CAMOM TEKCTE,
YCTaHABIIMBATh, SBJISAIOTCA JM OHU TOXKJIECTBEHHBIMH WJIM CHUHOHUMHYECKMMHM, HAXOJUTh
HEOO0XOIMMYIO €MHUILY HH(OPMAIIHH B TEKCTE);

* pemaTh y4yeOHO-IIO3HABATEJIbHbIE U Y4E€OHO-IIPaKTUYECKHE 3ajaud, TPeOyroIIMe MOJHOTO U
KPUTHUYECKOI0 TOHMMAHHUS TEKCTA!

O CTaBUTh Nepesa coOOU IeNb YTEHMs, HAIpaBisisd BHUMAHUE HA MOJIE3HYIO B JIAHHBIN
MOMEHT MH(}OpMAIHIO;

O BBIJCNIATH HE TOJBKO IVIABHYIO, HO M U30BITOUHYIO HH(OPMAIIHIO;

O COMOCTaBJIATH Pa3HbIE TOUKH 3PEHUS U pa3Hble UCTOYHUKU HUH(OpPMALIUU 110 3aJaHHOU
TeME;

O  BBINOJHATH CMBICIIOBOE CBEPTHIBAHUE BBIJICIIEHHBIX (DAKTOB U MBICIIEH;

o (¢opMHpOBaTH HA OCHOBE TEKCTAa CUCTEMY apryMEHTOB (IOBOJIOB) JJIi OOOCHOBAaHMS
ONpEACIEHHOMN TO3ULINH.

Buinyckuux nonyuum 603mMoACHOCb HAYYUMBCA:

* aHaJIM3UPOBATh M3MEHEHHUS CBOETO SMOLMOHAIBHOTO COCTOSHUS B IIPOLECCE YTCHMS,

MOJTyYeHHUs U TepepaboTKH MoTy4eHHON HH(pOpMaIK U €€ OCMBICTICHHUS.
Paboma c mexcmom: npeobpazosanue u unmepnpemayus uHgopmayuu
Buvinycknux nayuumces:

* CTPYKTYpHUpPOBaThb TEKCT, UCIOJIb3ysd HYMEpPALMIO CTPAaHHUIl, CIHUCKH, CCHUIKH, OIJIaBJICHUE;
MIPOBOAUTH MPOBEPKY MPABONMUCAHMS; UCIIOIb30BaTh B TEKCTE TAOIUIIbI, N300paKEeHNUS;

* peoOpa3oBbIBATh TEKCT, UCMOJIb3Ysl HOBbIE (JOPMBI MpeacTaBiIeHUs HHPopMauu: GopMyIbl,
rpaduKy, IuarpaMMbl, TaOJIMIbI (B TOM YHWCIE JAMHAMUYECKUE, 3JEKTPOHHBIE, B YaCTHOCTH B
IIPAKTUYECKHX 3a]a4ax ), NIEPEXOAUTD OT OJHOTO MPEACTABIEHUS JAHHBIX K JPYrOMYy;

* UHTEPIPETUPOBATHTEKCT:

O CpaBHUBaThb U TNPOTHUBOINOCTABIATH 3aKIIOYEHHYIO B TEKCTE HMH(POpPMAIMIO PAa3HOTO
XapakKTepa;
O OOHapyKUBaTh B TEKCTE JJOBOJBI B TOATBEPKACHUE BBIABUHYTHIX TE€3UCOB;
O JAenaTh BBIBOJBI U3 COPMYINPOBAHHBIX TOCHUIOK.
Buinycknux nonyuum 603MO#CHOCMb HAYYUMbCA:

* BBISIBJIATH UMIUTUIIMUTHYIO HH(POPMAIIHIO TEKCTa HA OCHOBE CONOCTAaBIICHUS
WUTIOCTPATUBHOTO MaTepuasia ¢ HH(opMamumeil TekcTa, aHalu3a MOATEKCTa (MCIOJIb30BaHHBIX
SI3BIKOBBIX CPEICTB U CTPYKTYPhI TEKCTA).



Paboma ¢ mexcmom: oyenxa ungopmayuu
Buinyckuuk nayyumcs:
* OTKJIMKAThCS Ha COACPIKAHUE TEKCTa:
O cBsA3bIBaTh MH(MOpPMAIMIO, OOHAPYKEHHYIO B TEKCTE, CO 3HAaHHSAMH W3 JPYTHX
VICTOYHUKOB;
O OLCHUBATH YTBCPKACHUA, CACIIAHHBIC B TCKCTC, UCXOAA U3 CBOUX HpeHCTaBHeHI/Iﬁ (¢}
MHpE;
O HaxOoAWTb AOBOJBI B 3allIUTY CBOCH TOYKH 3pCHUA,
¢ Ha OCHOBC HMMCIOIIUXCA 3HaHHﬁ, JKU3HCHHOI'O OIbITa MMoABEprarb COMHCHHUIO JOCTOBCPHOCTDH
uMeroleiicss nHpopMaIKi, 00HAPYKUBATh HEAOCTOBEPHOCTh MOIy4aeMoil HH(pOpMAIIUH, TIPOOEIIbI B
UH(OpMAIMY U HAXOIUTH ITyTH BOCIIOJIHEHHS 3THX MTPOOEIIOB;
* B 1porecce pabOThl ¢ OJHUM WIJIM HECKOJBKMMH HCTOYHHKAMH BBISBISITH COJCPIKAIIYIOCS B
HHX [IPOTUBOPEYUBYIO, KOHQIUKTHYIO HH(OPMAIIHIO;
¢ HUCIIOJIb30BAaTh HOJ'IyT-ICHHblf/'I OIIBIT BOCHIPUATUSA I/IH(l)OpMaLII/IOHHI)IX 00BEKTOB JIIA O6OFaIlI€HI/I$I
YYBCTBCHHOTI'O OIIbITA, BBICKA3bIBATh OLCHOYHLIC CYKACHUA U CBOIO TOYKY 3pPCHHUA O IMOJITYYCHHOM
COOOMICHNH (TPOYUTAHHOM TEKCTE).
Bulnycknuk nomyuum 03mMOMCHOCHb HAYYUMbCA!
* HAXOJUTb CIIOCOOBI MPOBEPKH MPOTHBOPEYUBON HH(OPMAIINY;
* OmpeneNsiTh JIOCTOBEPHYH HH(OpMAlMI0O B Cllydyae HAIWYUs HPOTHBOPEUMBON MU
KOH()JIMKTHOW CUTYaLUH.

Coaep:xkanme NnporpamMmabl

Aneebpauueckue gvlpaxcens

BelpakeHne ¢ nepeMEHHbIMHM. 3HAUYE€HHE BBIPDAKEHUS C IEepeMEHHbIMHU. JlomycTumele
3HaYeHHe IMepeMeHHbIX. ToxaecTBo. TokaecTBeHHble IpeoOpa3oBaHMsS — anredpandecKkux
BBIpaKEHM. J[0Ka3aTeNbCTBO TOKAECTB.

CreneHbp ¢ HaTypaJdbHbIM TIOKa3aTeneM U €€ cBoicTBa. OnHouneHbsl. OpHOWIEH
cTa”zapTHoro Bujaa. CteneHb ogHowIeHa. MHorouseHsl. MHOrOwIeH cranaapTHoro Buaa. CreneHb
MHorouseHa. CliokeHue, BBIYMTAHHE U YMHOKE€HHE MHOTrOwWIeHOB. DOpMyIbl COKpAIllEHHOTO
YMHOXEHHUSI: KBaJgpaT CyMMbl U KBaJApaT PAa3HOCTU JIBYX BBIPAKEHWUH, ITPOU3BEICHUE PA3HOCTH U
CYMMBI JIBYX BbIpaXeHMH. Pa3no’keHHMe MHOTOWIEHOB Ha MHOXHTEIH. BblHeceHue oO1miero
MHOXHTENS 3a CKOOkH. MeTox rpynmupoBkH. Pa3sHocTh KBaapaToB IBYX BblpakeHuil. Cymma u
pa3HOCTh KyOOB IBYX BbIpakeHMH. KBagparuelii TpéxwieH. KopeHb KkBagpaTHOro TpéXuiieHa.
CaolicTBa KBapaTHOT 0 TpéxuieHa. Pa3ioxkeHne KBaJpaTHOrO TPEXUJIEHA HA MHOKUTEIH.

Panmonaneubie BblpaskeHus. lLlenble BbipaxeHus. J(poOHble BbIpakeHus. PanumonanpHas
npo0b. OCHOBHOE CBOWCTBO palMOHAILHON npoou. CrokeHue, BRIYNTaHWEe, YMHOXKEHUE U JISJICHUE
panMoHaNbHBIX JpoOei. Bo3BegeHme pamuoHamTbHOW JpoOM B CTEMEHb. [ OXKIECTBEHHBIE
npeoOpa3oBaHus pallMOHATBHBIX BeIpakKeHH. CTENeHb ¢ IeIbIM MTOKa3aTeeM U €€ CBOMCTBA.

KBanmparaple kopHH. Apudmerndyeckuit KBaJpaTHBIH KOpEHb W €ro  CBOMCTBA.
ToxnecTBeHHbIe TPeoOpa30BaHus BBIPAKEHHH, COAEPIKAIMX KBAAPATHbIE KOPHH.

Ypaenenus

VYpaBHenue ¢ onHoll nepemeHHoN. Kopenb ypaBHeHus. PaBHocuibHbIE ypaBHeHMsI. CBoMcTBa
YpPaBHEHUH C OJHON MEPEMEHHOM. YpaBHEHHE KaK MaTeMaTH4ecKasi MOJE/Ib PealbHOM CUTYallUH.

JIuneitnoe ypaBHeHue. KBanpaTtHoe ypaBHenne. @opMysa KOpHEW KBAJIpaTHOTO YpaBHEHUS.
Teopema Buera. PaimonansHble ypaBHeHUs. PellieHne palnMoHalbHBIX YPABHEHHH, CBOMSIIMXCS K
JUHEWHBIM WIM K KBaJpPaTHbIM YypaBHEHMSAM. PenieHue TEKCTOBBIX 3a7ad € ITOMOIIBIO
palMOHAIbHBIX YPABHEHUIA.



YpaBHeHHe ¢ 1ByMs nepeMeHHbIMH. [ paduk ypaBHEHHS ¢ AByMsI IepeMEHHBIMU. JInHEHHOE
ypaBHEHHUE C IBYMsI IEPEMEHHBIMH U €ro TpaduK.

Cuctembl ypaBHEHHH C JIByMs TEepeMEHHBIMHU. ['paduyeckuii METOJ pelieHUsi CUCTEMBI
ypaBHEHUI C JABYMSI IepeMeHHbIMH. PelieHue cucteM ypaBHEHHH  METOJOM TIOJCTAHOBKH H
cnoxenus. CucreMa AByX ypaBHEHHH ¢ JByMsI IEpEMEHHBIMU KaK MOJIEJIb PeaTbHOM CUTYaLIUU.

Hepasencmesa

UucnoBsle HEpaBEHCTBA M UX CBoMcTBa. ClI0)KEHHE U YMHOXXEHHE UMCIIOBBIX HEPaBEHCTB.
OueHuBanue 3Ha4YeHUs BbIpaxeHus. HepaBeHcTBO ¢ opHOM mepemeHHON. PaBHOCHIIBHBIC
HEpaBEHCTBA. YHCIOBBIE NPOMEKYTKH. JIMHEWHBIE M KBAaJApPAaTHBIE HEPAaBEHCTBA C OAHOU
nepeMeHHON. CUCTEMbl HEPABEHCTB C OJJHOM MEPEMEHHOM.

Yucnosvie MHodcecmed

MHoxecTBO U ero aneMeHThl. CrocoObl 3alaHusi MHOXKECTB. PaBHbIe MHOXkecTBa. [lycroe
MHOecTBO. [TonmHOkecTBo. Omeparuy HajJ, MHOKeCTBaMU. MIIToCTpanusi COOTHOIIEHUN MEXAy
MHOKECTBAMH C IOMOIIBI0 JAuarpaMMm Diiepa. MHOXKECTBA HATYypPaIbHBIX, IEIBIX, PAIIMOHATBHBIX
yucen. PanwoHanbHOE YmMCIo Kak JpoOb Buaa m/n, rae m €Z, N € N, U kKak OeCKOHEYHas
neproaudeckas ApoOb. [IpeacraBienue 00 UppaMOHATBHOM YUCiIe. MHOKECTBO JACHCTBUTEIbHBIX
gucen. IlpencraBiacHue ACHCTBUTEIBHONO 4YHCIAa B BHJEC OCCKOHECYHOW HEMEPHOIUYCCKOU
necsTHUHOM pobu. CpaBHEHUE AeMCTBUTENBHBIX uncen. CBa3b Mexay MHOxkecTBamMu N, Z, Q,R.

DyHxyuu

Yucnosvie pynkyuu

OyHKIIMOHATBHBIE 3aBUCUMOCTH MeXIy BennmuuHamu. [lonstre ¢yHkumu. DyHKOHS Kak
MaTemMaThueckas MOJeNb pealbHoro mpormecca. OOnacTe omnpeneneHus W o0JacTb 3HAYEHUS
¢yakuu. Croco6sl 3amanus ¢yHkuuu. 'padux ¢ynkmuu. IloctpoeHue rpagukoB (GyHKIHMI C
oMoIIbl0 npeodpazoBanuil puryp. Hymun ¢ynkiun. IIpoMexyTku 3HAKONOCTOSHCTBA (YHKIIHU.
[TpomexyTku Bo3pacTaHusl U yObIBaHUS (DYHKIIUH.

Jlunelinast (yHKuMs, oOpaTHas MPONOPLUOHATIBHOCTb, KBaApaTHyHas (YHKUMSA, (QyHKIUSL
y=VX, HX CBOICTBA U TPApHKL.

Yucnosvie nocrnedosamenbHocmu

[TonsiTre ynciaoBoi nocienoBareabHoCcTU. KoHEeuHbIe 1 OECKOHEUHbIE MTOCIIE0BATEIbHOCTH.
CriocoObl  3aaHMsI TOCIIENOBATENbHOCTH. ApupMeTHdecKkass M TeoMeTpuueckas IpPOTPECCUH.
CBoiicTBa WICHOB apu(PMETHUYECKON W reomeTpuueckoi mporpeccuit. dopmynel oOmiero diaeHa
apudmernyeckoil M reoMerpuueckoil mporpeccuil. @opMynbl CyMMBI N- TEpPBbIX WIEHOB
apupmeTnueckod M reomerpuueckoil mporpeccuif. Cymma OECKOHEYHOH T'eOMEeTpHYEcKOi
nporpeccuu, y kotopoil |q|<l. IlpencraBneHue mnepuOIWYECKON IeCATUYHONH JApoOM B BHJE
OOBIKHOBEHHOH JIpO0OH.

DnemeHmuvl NPUKIAOHOU MAMEMAMUKY

Marematnueckoe MoaenupoBanue. [IporenTHbIe pacuérbl. @opMyna CIOXKHBIX MPOIEHTOB.
[Tpubnmxénnble BbIYMCIEHUS. AOCOMIOTHAS M OTHOCUTENbHAs morpemHocTd. OCHOBHBIE MpaBuUiia
KOMOUWHaTOpuKU. YacToTa W BEPOATHOCTH CIIydaltHOro coObITHsA. Kiaccuyeckoe ompeaeseHue
BepoaTHOCTH. HauanbHble cBefeHuss o cratuctuke. IlpencraBieHue NaHHBIX B BHAE TaOJHIL,
KPYrOBBIX M CTOJIOYATHIX Auarpamm, rpadukoB. CTaTUCTHYECKHE XAPAKTEPUCTUKUA COBOKYITHOCTH
JAHHBIX: CPEHEE 3HAUCHUE, MOJIa, pa3Max, MeIhaHa BEIOOPKH.



Aneebpa 6 ucmopuueckom pazeumuu

3apokaeHue anredpbl, KHATa 0 BOCCTAHOBJICHUH M MIPOTUBOMNOCTaBICHUH MyxaMmmena ainb —
Xopesmu. Mcropusi popMupoBaHusi MaTreMaTH4ecKoro s3bika. Kak 3apoaunack uaes KOOpIAWHAT.
OTkpbiTHE UppALMOHAIBHOCTH. M3 cTopun BO3HUKHOBEHHS (HOpPMYI AJis pelieHus] ypaBHeHUH 3-i
u 4-it creneneid. Mcropus passutus nonsatus ¢yHkuuu. Kak 3apoaunack Teopusi BEpOSITHOCTEH.
Uucna ®ubonauyn. 3amaqa JI. [Tuzanckoro (PuboHaYuM) 0 KPOIUKAX.

J.®. Marnunkuii. I1JI. Ye6sime. H.U. JloGaueBckuii. B.S. bynsakosckuii. A.H.
Kommoropos. ®@. Buer. I1. ®epma. P. [lexapt. H. Tapranes. 1. Kapnano. H. A6ens. b. ITackains. JI.
[Inzanckuii. K. I'ayce.

IIporpaMmMHoO-MeTOAMYECKOEe o0ecnieueHne pado4yeil mMporpaMMbl
Ilpoepamma:

Mepznsk A.I'. Maremaruka: nporpammsel: 5—-9 kmaccel / A.I'. Mepsnsak, B.b. Tlononckuii, M.C.
Sxup, E.B. bynko. — 2 u3n., nopa6. — M.: Benrana-I'pad, 2013. — 112 c.

Yuebnuiii komniexm 01 yuawuxcs.

1. Mep3nsaxk A.I'. Anrebpa: 7 wiacc: y4eOHUK A ydamquxcs oOIIeo0pa3oBaTeIbHBIX
opranmzanuii / A.I'. Mep3nsak, B.b. [Tononckuit, M.C. Sxup. — M.: Benrana-I'pad, 2014. —
272 c. : L.

2. Mep3nsak A.I'. Anrebpa: 7 kiacc: AMIAKTHYECKHME MaTEpPHAJbl: MOCOOHME JUIS YYaIIuXCs
obmieoOpazoBarenbHBIX opranuzanuii / A.I'. Mepsnsk, B.b. Ilononckwmii, E.M. PabunoBuy,
M.C. Sxup. — M.: Benrana-I'pad, 2014. — 112 c. : u.

Memoouueckue pazpabomxu 015 yyumens:

bynko E.B. Aunrebpa: 7 knacc: meronudeckoe nocobue / E.B. bynko, A.I'. Mep3snsk, B.b.
[Momonckuii, M.C. Sxup. — M.: Benrana-I'pad, 2014. -184 c.: u.

Monumopurneogulii uHCMpymMeHmapuii:

1. AnekcannpoBa JI.A. Anre6pa. 7 kinacc. TeMaTnueckue MpoBepOUHbIe pabOTHI B HOBOM (hopme ist
yqammxcs oOmieoOpa3zoBarenbHbiXx yupexaenun / JILA.  AnekcanapoBa; mon pea. AT
Mopakosuya. — M.: Maemo3uHa, 2012. — 79c¢.: ni.

2. KmounukoBa E.M. Tectsl mo anrebpe: 7 kmacc: k yueOHuky A.I'. MopakoBuua «Anrebpa. 7
knace» / E.M. KmounukoBa, U.B. Komuccaposa. — 4-e usa., crepeorun. — M.: M3narenscTBo
«Qx3ameny, 2012. — 125, [3]c. (Cepust «Y4eOHO-METOAMUECKUN KOMIUIEKTY).

3. Mepsnsak A.I'. AnreOpa: 7 KiIacc: IUIAKTHYCCKHE MAaTEPHAIBI: IMOCOOME JUIS  yYaIIuXCs
obmeobpaszoBarenbHblx opranusanuii / A.I'. Mepsnsak, B.b. [Tononckuii, E.M. Pabunosuu, M.C.
SAxup. — M.: Benrana-I'pad, 2014. — 112 c. : un.

4. Tynpunnackas E.E. Anrebpa. 7 xmacc. bmumomnpoc: mocobue mis ywammxcs oOmieoOpa3oBar.
yupexaenuit / E.E. Tynpunnckas. —8-e uzn., crep. — M.: Muemo3suHa, 2013. — 128 c.

5. Tynpuunckas E.E., MopakoBuu A.I'. Aunrebpa. 7-9 kmaccel. TecTbl g yyammxcs
obmmeoOpa3zoBarenbHbIX yupexaeauid. ®I'OC — 10-e u3z., crep. — M.: MHemosuna, 2013. — 119 c.

MaTtepuajJbHO-TeXHHYECKOE Oo0ecneYyeHHe NPOrPaMMBbl

1. Hoyr6yx
2. JlokyMeHT-Kamepa
3. TIpoekTop



OKkpaH
Jlocka MarauTHas

Hab6op nudp, 6ykB, 3HaKOB JIsi CPETHEH MIKOJIBI (MAarHUTHBIH)

N o ok

KoMruiekT 4epTEéXHBIX HMHCTPYMEHTOB: JIMHEWKa, TpaHCmopTup, yroiasHuk (30, 60),
YTOJBHUK (45, 45), HUPKYJIb.
8. Komnekuus uudpoBbIX 06pa30BaTeIbHBIX PECYPCOB

Ilaanupyembie pe3yJbTaThbl 00y4YeHH s

K koHIly u3ydeHus Kypca anreOpbl B OCHOBHOH IIKoJe OyaeT oOecreyeHa TOTOBHOCTh
yJaluxcs K JadbHerIeMy 00pa3oBaHHIO.

Hamypanvnsie uucna. /[poou. Payuonanvuvie uucia
1o okonuanuu uzyyenus Kypca binyCKHUK HAYYUMCSL:

* IOHUMATh OCOOEHHOCTHU JAECITUYHOU CUCTEMBI CUHCIICHUS;

* OIIEpUPOBATh NOHATUSAMH, CBA3aHHBIMU C JIETUMOCTBIO HAaTYPAJIbHbBIX YHCE;

* BBIpa)KaTh YKCIa B SKBUBAJICHTHBIX (hopMax, BEIOMpast HanboJiee MOIXOSIIYI0 B 3aBUCUMOCTH
OT KOHKPETHOU CHUTYyaluu;

* CpaBHUBATh U YIOPSAJOUYMBATh PALIMOHAIBHBIE YUCIIA;

* BBIIIOJIHATD BBIUMCIIEHHUS C pAlUOHAJIbHBIMU YHCIAMM, COYeTass YCTHbIE M IHUCbMEHHbBIE
pUEMBI BBIYUCIICHUN, IPUMEHEHUE KaIbKYJISATOpPa;

* UCNIOJIb30BaTh IOHSATUSL M YMEHHUS, CBSI3aHHBIE C MPONOPLUOHAIBHOCTBIO BEIUYMH,
MPOLICHTaMH, B XOJI€ PELIEHUs MAaTeMaTUYECKNX3a/1a4u U 33/1a4 U3 CMEXHBIX MPEIMETOB, BBINOJIHATh
HECJIOKHbIE TPAKTUYECKHE PACUETHI.

Buvinycknux nonyyum eozmoorcnocme:

* I03HAKOMUTBCS C MO3UIIMOHHBIMU CUCTEMAMU CUHCIIEHUSI C OCHOBaHUSIMH, OTJINYHBIMU OT 10;

* yriyOUTh U pa3BUTh NMPEACTABICHUS O HATYypaJIbHBIX YMCIIaX U CBOMCTBAX JEIUMOCTH;

* HAYYUTbCS HCIIOJIb30BATh MPUEMBI, PAIMOHAIM3UPYIOLINE BBIUMCICHUS, MpUOOpecTH
MIPUBBIYKY KOHTPOJIUPOBATH BBIUMCIICHUSI, BBIOUpAs MOAXOISAIINN U1 CUTYalluU COCco0.

Jleticmeumenvhbie 4ucia
Ilo oxonuanuu usydernus Kypca 6blnyCKHUK HAY4YUmcs.:

* HCIIOJIb30BAaTh HaYalIbHbIE MPEACTABICHUS O MHOKECTBE ICWCTBUTEIHHBIX UHCET;

* ONEPUPOBATH MOHATHEM KBAJAPATHOTO KOPHS, MPUMEHSTH €T0 B BHIYHCICHUSX.

BoinyckHux noayuum 603mMoiCHOCMb .

¢ Pa3BUTH NPEACTABIICHUEC O YHCJIC U YHUCIIOBBIX CUCTEMAX OT HATYpaJIbHBEIX 10 )]efICTBPITeHI)HBIX
YHUCEJ; O POJIM BBIYKMCIICHUN B IPAKTHKE;

® pa3BUTH U YFHY6I/ITI) 3HAHUIA O }IeCﬂTHQHOﬁ 3alInucu )IeﬁCTBHTeHLHBIX qucen (nepnonnqecm/le n
HETIEPUOINYECKHUE TPOOH).

Hzmepenus, npubnudicenus, oyeHKu
1lo oxonuanuu uzyuenus Kypca 6binyCKHUK HAYYUMCA.

* UCTIOJIb30BaTh B XOJ€ PEIICHUS 3a7ad JJIE€MEHTapHble NPEICTABICHUS, CBSI3aHHBIE C
MpUOTMHKEHHBIMU 3HAYCHUSIMUA BEJTUYHH.

Buinyckuux nonyuum 603mMoicHOCHb .

* IOHATh, YTO YHWCJIOBHIE JaHHBIC, KOTOpPbIE HCIOJB3YIOTCS JUIsl XapaKTEPUCTHKU OOBEKTOB
OKPY)KAIOILIETO  MHUpPA, SBJSIOTCS MPEUMYLIECTBEHHO NPUOMMKEHHBIMM, YTO MO 3alUCH
NpUOMKEHHBIX 3HAUEHUM, COIEepXKAaIIUXCsS B HMH(OPMALMOHHBIX HCTOYHHKAX, MOXXHO CYIUTH O
MOTPEIIHOCTH MPUOIMKCHHUS,



¢ IIOHATHb, YTO IOTIPCHIHOCTH PE3yJbTaTa BBIYHCIICHUN JOJIDKHA OBITh cousMeprnma C
MOrp€IIHOCTBIO UCXOJHBIX JaHHBIX.

Aneebpauueckue svipadicenus
Ilo okonuanuu uzyuenus Kypca 6blnyCKHUK HAYYUMCL:

* OIIEpUPOBATh MOHATUSAMH «TOXKIECTBO», «TOKIECTBEHHOE IpeoOpa3oBaHuey, peliaTh 3a1a4H,
cojiepkaiie OyKBeHHBIC JaHHBIE; padoTaTh ¢ GOPMyYIaMu;

* BBITNIOJIHATH MPe0Opa30BaHusl BBIPAKEHUH, COACPIKAIIMX CTEIEHU C IEJBIMU MOKa3aTeIsIMU U
KBa/IpaTHbIE KOPHH;

* BBIIIOJIHATH TOKJECTBEHHBIE IIPEOOPA30BaHUsl PAllMOHAIbHBIX BBIPAXKEHUN HAa OCHOBE IIPABUII
JeWCTBUI HaJl MHOTOWIEHAMH U alreOpanyecKuMHU ApoOsMu;

* BBITNOJIHATD PA3JI0’KEHHE MHOIOWICHOB HA MHOKUTEIIH.

Buinycknux noayuum 603mMoNICHOCMb HAYUUMbCAL:

* BHIIIOJIHATh ~ MHOTOIIArOBble MpPeoOpa3oBaHMsl PALMOHAIBHBIX  BBIPAKEHHUHM, MpPUMEHS
IUPOKHIA HAOOp CIIOCOOOB U MPUEMOB;

* IPUMEHATh TOXKJIECTBEHHBIE MPEeoOpa3oBaHMs Uil PEUICHHS 3a/la4 U3 Pa3IMYHBIX Pa3fieiioB
Kypca (HanmpuMmep, 7Sl HaXO0XKICHUSI HanOOJIbIIIeT0/HANMEHBIIIETO 3HAYCHHS BEIPAKECHUS).

Ypaeuenus
Ilo okonuanuu uzyuenus Kypca 6blnyCKHUK HAYYUMCAL:

* peliaTb OCHOBHBIE BHJbl PAl[MOHAIBHBIX YpaBHEHUH C OJHOM NEpPEeMEHHOW, CUCTEMBbI JBYX
ypaBHEHUH C IByMs [IEpEMEHHbBIMH;

* IOHMMaTh YpPaBHEHHE KaK Ba)KHEHIIYI0O MaTeMaTUYECKY MOJEIb JJIs ONUCAHUSA U U3y4YEeHUs
pa3zHO00pa3HBIX peabHBIX CUTYAIIHA, PEIIaTh TEKCTOBBIE 33/1a4H alreOpaniecKuM METOIOM;

* IPUMEHATh Tpaduyeckre NpeACTaBICHUS IS MCCICIOBAHUS YPaBHEHUH, HMCCIEIOBAHUS H
peIIeHHs CUCTEM YPaBHEHHH C IByMsI IEPEMEHHBIMH.

BuinyckHux noayuum 603MOoiCHOCb '

* OBJIAJICTD CHENHAIBHBIMU NMPUEMAMHU PEIICHUs] YPaBHEHWH W CHCTEM YpaBHEHHil; YBEpPEHHO
IPUMEHATh annapar YpaBHEHUI A pelleHHs pa3HOOOpa3HbIX 3a1ad M3 MaTeMaTHKH, CMEXHBIX
MIPEIMETOB, IPAKTHKH;

* IPUMEHATH rpaduyecKue MpeACTaBICHUS JUIsl UCCIIEAOBAaHUs YpaBHEHHH, CUCTEM ypaBHEHHIH,
cojiepKalux OyKBeHHbIE KO3 (DUITUCHTHI.

Hepasencmea
Ilo okonuanuu uzyyenus Kypca 8blnyCKHUK HAYYUMCL:

* IOHUMaTh W TPUMEHATh TEPMHUHOJOTHIO W CHMBOJIMKY, CBSI3aHHBIE C OTHOIIECHUEM
HEPaBEHCTBA, CBOWCTBA YHCJIOBBIX HEPABEHCTB;

* pemaTh JUHEHHBIE HEPABEHCTBA C OJHOM MEPEMEHHOW M UX CUCTEMBI; peuiaTh KBaJpaTHbIE
HEPaBEHCTBA C OMOPOH Ha rpaduuecKkue MpeICcTaBICHHUS;

* IPUMEHSTH anmnapar HEPaBEHCTB JIJIsl PEIICHUs 3a1a4 U3 PA3IMYHbIX pa3/IesioB Kypca.

Buinyckuux nonyuum 603mMoACHOCMb HAYYUMBCA.

* Pa3zHOOOPA3HLIM NPUEMAM O0OKA3AMeNbCMed HepPA8eHCm8; VE8EPeHHO NPUMEHAMb annapam
HepageHcme OJisl peuleHUss PA3HOO0OPA3HbIX MAMeMamuyeckux 3a0ady U 3a0ay U3 CMeHCHbIX
npeomemos, NPaKmuKu,

* npumeHAmMb  2paguueckue npeocmagnenus OnA  UCCIE008AHUSL  HEPABEHCMS,  CUCmeEM
HepaseHcms, cooepicauux byKeeHHble KoIpduyueHmul.

Ocnosnvle nonamus. Yucnogvie ghynkyuu
1lo oxonuanuu uzyuenus Kypca 6binyCKHUK HAYYUMCA.



* IOHUMAaTh W WUCTOJIB30BaTh (H)YHKIIMOHAIBHBIC TOHATUS W SI3BIK (TCPMHUHBI, CHMBOJIHYECKHE
0003HaueHHUs ),

* CTPOUTH TpadUKH DJIEMEHTAPHBIX (QYHKIUI, UCCIIEOBATh CBOMCTBAa YHCIOBHIX (DYHKIUH Ha
OCHOBE M3Y4YCHUS MMOBEICHUS UX TPAPHKOB;

* MIOHUMATh (PYHKIUIO KaK BAKHEHIIIYI0 MaTEMaTHYECKYIO MOJICINb ISl ONMUCAHUS MPOIIECCOB U
SBJICHUH OKPYKAIOIIETO0 MUPA, MPUMEHSATh ()YHKIMOHAJIBHBIN SI3BIK [UIS ONMCAHHS U UCCIIEIOBAHUA
3aBUCUMOCTEH MEXy (PU3MYECKUMH BEITMYMHAMHU.

BuinyckHux noayuum 603mMOoNCHOCMb HAYUUMbC.

* IpOBOAUTHL HCCIICAOBAHUA, CBA3AHHBIC C HU3YUCHUCM CBOICTB (l)yHKI_II/If/'I, B TOM 4YHCJIIE C
WCIIOJIb30BAaHUEM KOMITBIOTEPA; HA OCHOBE TPaMKOB U3yYCHHBIX (DYHKIHI CTPOUTH OOJIee CII0KHBIC
rpaduku (KyCOYHO-3a/IaHHBIC, C «BBIKOJIOTHIMHUY» TOYKAMH U T. 11.);

* ICIOJIB30BaTh (DYHKIIMOHAILHBIC TPEJACTABICHUS W CBOWCTBa (GYHKIMHA JUIS PEIICHHS
MaTeMaTHYECKUX 3a]1a4 U3 Pa3IIMYHBIX Pa3JesioB Kypca.

Yucnosvie nocrnedosamenbHocmu
1lo oxonuanuu uzyuenus Kypca 6binyCKHUK HAYYUMCA.

* IOHUMaTh U UCIOJIb30BaTh A3BIK IOCIEAOBAaTEIbHOCTEN (TEPMHUHBL, CHMBOJIMYECKHE
0003HauCHHUS ),

* IPUMEHATh (POPMYJIBI, CBSI3aHHBIE C apU(PMETUUYECKOM M TeoOMETpPUYECKOM Mporpeccuel, u
anmnapar, chOpMHPOBAHHBIN MTPU U3YYEHUH APYIUX pa3/ieioB Kypca, K PELIeHHIO 3a/1a4, B TOM YHUCIIe
C KOHTEKCTOM U3 PEAIbHOU KU3HHU.

Buinycknux nonyuum 603MOHCHOCMb HAYYUMbCA.

* pemath KOMOMHUPOBAHHBIE 33J]a4l C MPUMEHEHHEM (OpMyJl N-TO YjeHa U CyMMBbI MEPBBIX N
YJIEHOB apU(PMETHUECKON U T€OMETPUUYECKON POTPECCUH, IPUMEHSS IPU 3TOM anmnapar ypaBHEHHM
Y HEPaBEHCTB;

* IOHUMaTh apUPMETUYECKYI0 U T€OMETPHUYECKYIO0 MPOTPecCHi0 KaK (PYHKIUU HATypaJbHOTO
apryMeHTa; CBSI3bIBATh apu(METHUECKYIO IPOTPECCUIO C JIMHEHHBIM POCTOM, T€OMETPUUYECKYIO — C
JKCIIOHEHIIUAJIBHBIM POCTOM.

OnucamenvHas cmamucmuka
Ilo oxoHuanuu u3yuenuss Kypca 8blNYCKHUK HAYYUMCS UCTIONB30BATh MPOCTEHINNE CIIOCOOBI
MPEACTABICHUS M aHAIN3a CTATUCTUYCCKUX JTAHHBIX.
Buinycknux nonyuum 6o3moocnocms MPUOOPECTH TIEPBOHAYATIBHBIN OMBIT OpraHU3aIMKU cOopa
JTAHHBIX MPU MPOBEJEHUN OIPOCca OOIIECTBEHHOTO MHEHHSI, OCYIIECTBIISITh UX aHATU3, MPEJCTaBIATh
pe3yabTaThl ONIPOCa B BHUJIE TAOIHUIIBI, THATPAMMBI.

Cnyuatinsie cobbimust u 6eposmMHOCHb
Ilo oxonuanuu uzyueHus Kypca 6blNYCKHUK HAYYUMCs HAXOAUTh OTHOCUTENBHYIO YacTOTy W
BEPOATHOCTH CITy4aifHOTO COOBITHSI.
Bvinycknux ~ noayuum — 803MOJMCHOCMb — TPUOOPECTH  ONBIT — MPOBEACHUS  CIy4YalHBIX
9KCIIEPUMEHTOB, B TOM YHCJE C MOMOIIbI0 KOMIBIOTEPHOIO MOJETUPOBAHUS, MHTEPIPETAIMH HX
pe3yJIbTaToB.

Kombunamopuxa
Ilo okonuanuu uzyuenus Kypca blNYCKHUK HAYYUMCs PelaTh KOMOWHATOPHBIC 3a1add Ha
HaXO0XJICHHUE Yrciia 00BEKTOB WIM KOMOWHAIIHIA.
Buinyckuux nonyuum 603mM0iCHOCMb HAYUYUTHCS HEKOTOPBIM CIIEIUATBHBIM MpUEMaM perieHus
KOMOWHATOPHBIX 33/1a4.



TemaTuyeckoe NJaAaHUPOBaHHUeE aJredpbl B 7 KJaacce

No | Paznenst | Kon-Bo | Kontp XapakTeprucTHKa OCHOBHBIX BUJOB JCSATEILHOCTH YUCHUKA
/Tl | IpOTpaMM | YacoB OJIbH
bl BIX
pabor

1 | IToBTOpeHn 4 —
ue Kypca
MaTemaru
KM 6
KJlacca

2 | JIuneitno 17 1 PacriozHaBaTh  4MCIIOBBIE  BBIP@XEHMSI M BBIPQXKEHUA C
e IIEPEMEHHBIMY, JIMHEIHbIE YypaBHeHHUs. IlpuBonute mnpumMepsl
YpaBHEHU BBIPKEHUI C NEPEMEHHbIMH, JUHEHHbIX ypaBHEHUH. COCTaBIATh
e BBIDQXKEHUE C IEPEMEHHBIMU IO YCIOBUIO 3aJaud. BbINONHATH
C OJTHOM npeoOpa3oBaHusl BBIPAKEHUI: TPUBOIUTH IOJ0OHBIC CllaraeMele,
IepeMeHH packpbiBaTh  CKOOkM. HaxomuTe 3HaueHHE  BBIpAKEHHS C
oii MEPEMEHHBIMU  [PU  33/JaHHBIX  3HAYEHUSIX  I[EPEMEHHBIX.

Knaccupunuposare  anreOpanueckue BblpakeHUs. OnucbiBaTh
LIETIbI€ BBIPAXKEHUSI.

@opMynHMpoOBaTh ONpPENEICHNUE JIUHEHHOTO ypaBHEHMs. Pemars
nuHEHOe ypaBHEHUE B o011eM Buje. IHTepnpeTupoBaTh ypaBHEHUE
KaK MaTeMaTHYeCKYyl0 Mojielb pealibHOi cuTyauuu. OnuchiBaTh
CXEMy pelIeHUs TEKCTOBOW 3a/Jaud, NMPUMEHATh €€ ISl PELICHUS
3a/1a4.

Yyactue B MHMHM TPOEKTHOM JesArenbHocTH «B  Mupe
anreOpandecKux ypaBHEHUI» «YPaBHEHHS B HAIICH KU3HUY.

3 | Uemnsie 64 4 dopMynHpoOBaTh:  OMPEAENEHUS:  TOXKICCTBEHHO  PaBHBIX
BBIPAKEH BBIPQXKECHUI, TOXKIECTBA, CTENEHU C HATypaJbHBIM I10KA3aTeJeM,
us OJIHOWIECHA, CTaHJAPTHOTO BHAA OJHOYJEHa, Kod(hduimenTta

OJIHOYJIEHA, CTENEHM  OJHOYIEHA, MHOIOYIEHAa,  CTEIECHU

MHOTOYJICHAa; CBOMCTBA: CTENEHH C HATYpPaJIbHBIM IOKa3aTeseM,
3HaKa CTENEHM; IpaBuia: JOKA3aTeIbCTBA TOXIECTB, YMHOXKECHHS
OJIHOWICHA HAa MHOTOYJIEH, YMHOXXCHHUSI MHOTOUYJIEHOB. JloKa3hIBaTh
CBOMCTBa CTEMEHW C HATypaJbHBIM TIOKa3aTejieM. 3alucChiBaTh H
JOKa3bIBaTh (OPMYJIBL: TMPOU3BEACHUS CYMMBI W PAa3HOCTH ABYX
BBIPDOXCHHI, pa3HOCTH KBAAPATOB JBYX BBIpAXKCHUH, KBajJpaTa
CyMMBI U KBaJpara Pa3HOCTH JBYX BBIPAKEHUN, CyMMBI KyOOB H
pa3HOoCTH KyOOB JBYX BBIpaKEeHHH. BpuucisTe 3HadeHUE
BBIpQXXEHUI C NepeMeHHbIMU. [IpuMeHsATh CBOMCTBA CTENEHU IS
npeoOpa3oBaHusl BhIpAKEHUH. BBIMOTHATE YMHOKEHHE OJHOUYJICHOB
U BO3BEACHUE OJHOWIEHA B CTeneHb. [IpUBOAUTH OJHOWIEH K
CTaHJAPTHOMY BHUY. 3alUCHIBATh MHOTOWICH B CTaHJIAPTHOM BHJC,
ONPENENATh CTENEHb  MHOTOWIEHA. [IpeoGpazoBbIBaTH
MPOUW3BEICHUE OJHOWIEHA W MHOTOYIEHA; CYMMBI, DPa3HOCTH,
MPOU3BEICHUS] JIByX MHOTOWIEHOB B MHOTOWIEH. BbINONMHATH
pa3ioKeHUe MHOTOWIEHAa Ha MHOXHUTENIU CIOCOOOM BBIHECEHUS
O0IIEro MHOXHUTENS 3a CKOOKH, CIIOCOOOM TPYNIHPOBKH, II0
dbopMylnaM  COKpalIEHHOTO YMHOXXEHUSI W C IMPUMEHEHUEM
HECKOJIbKUX CcrocoOoB. Mcrnonp30BaTh yka3aHHbBIE MpeoOpa3oBaHUs
B IPOIIECCE PEIICHUS YPAaBHEHW, JOKA3aTEIbCTBA YTBEPKICHHIA,
pelIeHust TEKCTOBBIX 3ajay.

YyacTue B MHHM TPOEKTHOW JEATEIbHOCTH
miaToi», «Hucaa-ruraintbl».

«Yragaika c




OyHKIUU

16

IIpuBoauTe mpHUMEpHl 3aBUCUMOCTEH MEXIY BEIMYHMHAMU.
PaznuuaTth cpeau 3aBUCHUMOCTEH (YHKIMOHAJIBHBIE 3aBUCHUMOCTH.
OnuchiBaTh MOHATHS: 3aBUCMMON W HE3aBUCUMOM IE€PEMEHHBIX,
¢byHKkuMM, aprymeHTta (QyHKOUH, CcHocoObl 3agaHus (YHKIHU.
®opmynupoBaTh ONpeAeNeHUs: 00JacTH onpeaenaeHus (QyHKIMH,
obmacti 3HaYeHUH QyHKIUH, Tpaduka QYHKUIUH, JTUHEHHON
¢GyHKIMH, TPSAMON IPONOPLUUOHATBHOCTH.

Bbruucnare 3HaueHue (QYHKUMU 1O 33JaHHOMY 3HAUYCHUIO
aprymenTa. CoctaBisaTh TaOnuupl 3HaueHUH QyHkuH. CTpOUTh
rpaduk ¢yHKmMM, 3amaHHOM TabmmuHo. Ilo rpaduky QyHKIUH,
SBJIIOLICHCA ~ MOJENBIO  PEAIBHOrO  Ipolecca,  ONpPeAeisaTbh
XapakTepUCTHKH 3Toro mnpomecca. CtpouTh rpaduk ITHUHEHHON
GyHKIMH M OpsMOHM IponopHuoHaabHOCTH. OnuchIBaTh CBOWMCTBA
3THX PYHKIUH.

VY4yacTie B MHUHU TNpPOEKTHOW nesaTenbHOCcTH «l'paduku Bokpyr
Hacy, «DyHKUMM B JKM3HM 4YeJoBeKa», «MaremaTuyeckue
XYA0XKECTBaY.

CucreMsl
JIMHEWHBI
X
ypaBHEHU
U ¢ IBYyMsI
MepeMeHH
BIMU

23

[IpuBOoguTE mHpUMEpBL: YpPaBHEHHS C JBYMs II€PEMECHHBIMY,
JMHEHHOrO0 YpaBHEHUS C ABYMs IIEPEMEHHBIMHU; CHCTEMBI IBYX
JUHEHHBIX YpPaBHEHHH C JBYMs II€PEMEHHBIMH; PEAJIbHBIX
IIPOLIECCOB, Il KOTOPBIX ypaBHEHUE C ABYMs IEPEMEHHBIMU HIIU
CUCTEMa  ypaBHEHUHM C  JABYMs  IIEPEMEHHBIMM  SIBISIOTCS
MaTeMaTHYeCKUMH MozeiasamMu. OmnpenensaTs, SBIAETCS U Iapa
YUCEJl PEIICHUWEM JIaHHOI'O YpPAaBHEHUS C JBYMs II€PEMEHHBIMH.
@opMynHMpOBaTh: ONPEACIICHUS: PELICHUS YPaBHEHHUS C JIBYMs
IIEPEMEHHBIMU; 4YTO 3HAYNUT PEIINTh YPABHEHUE C JIBYMS
NepEeMEHHbIMH; TpaduKa ypaBHEHHS C JABYMS II€pEMEHHBIMH;
JIMHEWHOT'O YPaBHEHMs C JABYMs IIEPEMEHHBIMU; PEIICHUS CUCTEMBI
YPaBHEHUHN C ABYMs NEPEMEHHBIMH; CBOWCTBA YPaBHEHHUU C IBYMs
nepeMeHHbIMU.  OmnuchiBaTh: CBOWCTBAa rpaduka  JUHEHHOro
YpaBHEHMs B 3aBHCHUMOCTH OT 3Ha4eHUH KOA(PPUIMEHTOB,
rpaduyecKkuil METOJ| pelIeHHs] CUCTEMBl JBYX YpaBHEHUU C JIBYMS
IIEPEMEHHBIMU, METOJ IOJICTAaHOBKM M METOJ CJIOXKEHHUS Ul
peuieHusT CUCTEMBbI JIBYX JIMHEWHBIX YPaBHEHHH C JABYMs
nepeMeHHbIMH. CTpouTh rpaduK JIMHEHHOIO YpaBHEHHUS C JIBYMs
IepeMEHHbIMU. PemaTre cucTeMbl ABYX JIMHEWHBIX YPAaBHEHHU C
JBYMS IIEPEMEHHBIMU.

Pemrate TekcToBBIE 33/1a4M, B KOTOPBIX CUCTEMA JIBYX JIMHEWHBIX
YpPaBHEHUN C JABYMs IE€PE-MEHHBIMU SBJISIETCS MaTEeMaTH4YECKON
MOJIEJIBI0 PEaJbHOIO IMpOIEecca, W HHTEPIPETUPOBATh pE3ybTaT
peLICHUs CUCTEMBI.

YyacTue B MHHH NIPOEKTHOW JAesATeNbHOCTH «Maremarnka B
Halled KU3HW.

11

[ToBTOpEH
ue u
CUCTEMAT
n3anus
y4eOHOT0
MaTepuan
a

[TocTanoBka TenM W 3aJad MpU TMOBTOPEHUW Marepuana.
[MnanupoBanue y4yeOHOW [EATENHHOCTH Ha YpOKe H JoMa.
[TonBenenue urora, Koppekuus 3HaHu. CaMOKOHTPOJIb.




12 | Peruonan 8 4
bHBIHN
9K3aMeEH,
KOHTPOJIb
HBIE
Cpe3bl Mo
TEKCTaM
Munmncte
pcTBa
obpa3oBa
HHSA
OpenOypr
CKOH
obOyacty 1
HUX aHaau3

Bcero ypokos 136

KontponbabIx 11
pabort

HpOMe)KYTOLIHaH aTTeCTalusAa IIPpOBOAUTCA B (bopMe PEruoHaJIbHOI'O 3K3aMCHaA.

KonnyectBo 4acoB, BBIACICHHBIE Ha IOBTOPEHUE Kypca 7 Kjlacca B aBTOPCKOH Iporpamme,
YMEHBILIEHO Ha 5 4acoB, TaKk Kak aBTOpCKas IporpaMmma paccuuTtana Ha 35 y4eOHbIX Henenb (105 gacos B
rog), a B MBOY «I'paueBckass COII» y4eOHbIlf ron mnurcs 34 yueOHBIX Helenu. 3 yaca pasfiena
«HtoroBoe moBTopeHus», 1 yac «lloBTopeHus u o6oOmeHus yyeOHOro marepuana» pasnena «Llembie
BBIpa)KEHUS» B3AThI HAa IOBTOPEHHE Kypca MaTeMaTUKH 6 Kjlacca B Hayasie yueOHOro roja.

CornacHo mnpukazy MuHuctepcTBa oOpazoBanuss OpeHOyprckoit obmactu  «O MHOJArOTOBKE K
UTOTOBOW aTTecTaluu oOydaroluxcsi 001eo0pa3oBaTesIbHbIX OpraHU3alUil 00J1acTU» B TEMATUYECKOE
IUTAaHUPOBaHKE J100aBJIEHBI Yachl HA MIPOBEJIEHNE KOHTPOJIbHBIX CPE30B U MX aHaiu3 (8 4acoB), B CBS3U C
yeM OblIM cOKpamieHbl Ha | wac cueayrome TeMbl: «OpHouneHb», «Cl0)KEHHE U BBIYMTaHHE
MHOTOYJICHOB», «YMHOKE€HUE OJHOWIEHa Ha MHOrowieH», «CBsi3u Mexay BelnduHamu. DYHKIUSIY,
«Crnioco0bl 3amanust QyHKUUM», <«JIMHENiHOEe ypaBHEHHE C JByMs IMEPEMEHHBIMH U €ro Trpaduk»,
«Pemienue 3a7a4 ¢ NOMOIIBIO CUCTEM JIMHEWHBIX YPaBHEHUI».

HToroasi KOHTpOJIbHAs pabOTa 3aMEHEHAa PETMOHAIBHBIM 9K3aMEHOM.




Ne § Tema ypoka © Jlama nposedenusn
S
Q
YpOoKa S IThan Dakm
3
=
S
=
1-4 Iloeémopenue kypca mamemamuku 6 Kuacca 4
Ihasa 1. Jluneiinoe ypagnenue ¢ 00HOU 17+2
nepemeHHou
5-7 s 1. Beeoenue 6 anceopy 3
8 Konmponwuwiii cpesz Ne 1 (Bxoonas 1
KOHmMpOIbHAas paboma)

9 Ananuz konmpoavroco cpeza Ne 1 1
10-15 S 2. Jlunetinoe ypasnenue ¢ 00HOU nepemenHol 6
16-21 $ 3. Pewenue 3a0au ¢ nomowwio ypasnenuil 6

22 §1-93 | llosmopenue u cucmemamusayusi yueOH020 1
mamepuana
23 §1-§3 | Konmponvnasa paboma Ne 1 «Jluneiinoe 1
ypasHeHue ¢ 0OHOU NepemMeHHOL)
Iaesa 2. Lenvie gvipasicenus 64+2
24 §4. Ananuz konmponavrou pabomuvr Ne 1. 1
TooicoecmeeHHO paghbvle GbIPANCEHUSL.
Tooicoecmesa
25 4. ToorcoecmeeHHO pasHbvle BbIPANCEHUSL. 1
Toowcoecmsa
26-28 $ 5. Cmenenb ¢ HamypaivbHbLM NOKa3amenem 3
29-32 s 6. Cesoticmea cmenenu ¢ HaMypaibHbIM 4
nokasamenem
33-35 7. Oonounenst 3
36, 37 $ 8. MHnoeounenwvi 2
3841 s 9. Crooicerue u gbluumanue MHO204J1EHO8 4
42 §4—$§9 | Koumponvnas paboma Ne 2 « Cmenens ¢ 1

HamypaitbHblM nokasameiem. OoHounenwi.




Mnuoeounenwvi. Cnosicenue u svluumaniie

MHO20UTIEHO8Y

43 s 9. Ananuz konmponvHou pabomot Ne 2.

Ymnoorcenue oonounena Ha MHo2oueH
4446 $10. Ymnooicenue oonounena na MHo2ouneH
47-51 S Ymnooicenue mmozcounena Ha MHoO20UNeH
52-55 $12. Pasznooicenue mrocounenos na muodicumenu.

Buinecenue obwezo mmosxcumens 3a ckooxku

56 Konmponvnwiii cpes Ne 2 (Koumponvras
paboma 3a 1 yuebnoe nonyeooue)

57 Ananuz konmpoabroco cpeza Ne 2

58-61 $13. Pasznooicenue mrocounenos na muodicumenu.
Memoo epynnuposku

62 $9—§13 | Konmponvras paboma Ne 3 « Ymnooicenue
OOHOYNIEHA HA MHO20YIeH. Y MHOJICeHue
MHO20UIeHa Ha MHOo2oYNeH. Pasnoocenue
MHO2OUTIEHO8 HA MHONCUMNENU»

63 $ 14. Ananuz konmponvhou pabomot Ne 3.
IIpoussedenue paznocmu u cymmol 08yX
8bIPAdHCEHUU

64-66 $ 14. IIpouseedenue pasHocmu u cymmsl 08yx
8bIPAdHCEHUU

67-69 $15. Pasznocmu keadpamos 08yx vipadiceruti

70-74 $ 16. Kesaopam cymmsr u keadpam pasnocmu 08yx
8bIPANHCEHUU

75-78 $17. IIpeobpazosanue mHozouneHa 6 Kaopam
CYyMMbL UTU PAZHOCMU 08YX BbIPANCEHUL

79 §14-§17 | Konmponvuas paboma Ne 4 « Dopmynei
COKPAWEHHO20 YMHONCEHUSLY

80 §18. Ananuz koHmponvHou pabomol Ne 4.

Cymma u paznocms Ky608 08yX 8blpadicenull
81, 82 §18. Cymma u paznocms Ky608 08YX 8bIpaAdiCeHULL




83-87 §19. Ipumenenue paznuunvix cnocob06 pasnodceHus S)
MHO20UIeHA HA MHOMXCUMenu
88 §18—§19 | [loemopenue u cucmemamuzayus y4e6H020 1
mamepuana
89 §18—$§19 | Konmponvuas paboma Ne 5 « Cymma u 1
pasnocms Ky606 08yx evipadicenui. Ilpumenenue
PA3IUYHBIX CNOCOO08 PA3NONCEHUS MHO2OUIEeHA
HA MHOJICUMENU»
I nasa 3. ynkyuu 16+2
90 $ 20. Ananuz konmpoavHot pabomi Ne 5. 1
Ceazu meancoy genuuunamu. Oynkyus
91, 92 $ 20. Cesszu meoucoy eenuyunamu. QyuKyus 2
93-95 §$21. Cnocobvl 3a0anus pynkyuu 3
96-98 §22. I'paghux gynrxyuu 3
99 1Ipobuwiil pecuoHanbHbLIL HK3AMEH 1
100 AHanuz npobHo20 pecuoHAIbHO20 IK3AMEHA 1
101-105 $23. Jluneunas gpynxyus, eé epagux u ceoticmsa )
106 §20-§23 | [losmopenue u cucmemamuzayus y4ebHoco 1
Mamepuana
107 §20-§23 | Konmponvuas paboma Ne 6 « ynxyuuy 1
I'nasa 4. Cucmemvl 1unetiHbIX ypasHeHull ¢ 23
08YMS nepeMeHHbIMU
108 $24. Ananuz konmponvhou pabomoi Ne 6. 1
Vpasnenus c 08ymsa nepemennvimu
109, 110 $24. Vpaesnenus c 08ymsa nepemerHHbiMU 2
111-113 $25. Jluneiinoe ypagneHnue ¢ 08yMsa nepemMeHHbIMU U 3
e20 epaghux
114-117 S 26. Cucmemvl ypasHeHuil ¢ 08yMs nepemeHHbIMU. 4
I'paghuueckuii memoo pewenus cucmemot 08yx
JIUHEUIHBIX YPABHEHUIL ¢ 08YMSL NEePEeMEHHbIMU
118-120 $27. Pewenue cucmem nunetinvix ypaenenuii 3




Memooom nOOCMAHO8KU

121-124 $28. Pewenue cucmem nunetinvix ypaenenuii 4
MEMOOOM CNONHCEHUS.
125-128 $29. Pewenue 3a0au ¢ nomowvio cucmem auHenbix 4
ypagHenu
129 §24—$§29 | Iloemopenue u cucmemamuzayus y4eoH020 1
mamepuana
130 $§24-§29 | Konmponvuas paboma Ne 7 « Cucmemoi 1
JIUHEUIHBIX YPABHEHUll ¢ 08YMs NepeMEeHHbLMUY
131 $1-§29 | Ananuz koumpoavrot pabomoi No 7. 1
Ilosmopenue u cucmemamuszayus y4eOH020
mamepuana
132,133 | §1-§29 | [losmopenue u cucmemamusayus y4eOHO20 2
mamepuana
134 Pezuonanvuuiii sx3amen 1
135 AHanusz pecuonanbHo20 IK3aMeHd 1
136 Ilosmopenue u cucmemamuzayus yueOHo20 1
mamepuana
BCETO: 136
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22.
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IMPUJIO)KEHUE 1

VYHuBepcanbHbIe yueOHbIE IEHCTBHS, (HOPMUpPYEMBbIE
B Kypce ainredpsl 7 kjiacca

ITo3naBaTenbHbie YY /|

Pa3sBuBaem ymenmusi:

nepeaBaTh OCHOBHOE COJICPIKaHUE B CIKATOM, BBIOOPOYHOM HITH Pa3BEPHYTOM BHJIC;
BBIOMpPATh Hanbosee 3 hEeKTUBHBIC CIIOCOOBI PEIICHHS 3a/1aY;

CTPYKTYypUPOBATh 3HAHUS,

3aMEHSATH TEPMHHBI OIIPEICTICHUSIMH,

BOCCTAaHABIIMBATh NIPEIMETHYIO CUTYAIIHIO, OITUCAHHYIO B 33J1a4e, ITyTeM repedopMyIMpOBAHHS,
VIPOIICHHOTO TIepecKa3a TeKCTa, C BBIICICHUEM TOJIBKO CYIIIECTBECHHOM JIJIsl PEIICHHMS 33191
nHpopManuu;

aHAJIM3UPOBATh YCIOBUS U TPEOOBAHUS 33]1a4H;

BBIOMPATh 00OOIIEHHBIC CTPATErHU PEUICHHUS 33]1a4y;

JeNaTh MPEIIOI0XKEeHUs 00 HH(OpMAIMK, KOTOpasi HYXKHas JJIsl PEIICHUS TPEJAMETHON y4eOHOU
3ajauu;

MIPOBOMTH aHAIHM3 CIIOCOOOB PEIICHUS 3aa9l C TOUYKH 3PCHUS UX PAIMOHATLHOCTH U
9KOHOMHYHOCTH;

COIIOCTABJIATH XapaKTEPUCTHKH OOBEKTOB 110 OJTHOMY HJIM HECKOJILKUM IPU3HAKAM;

BBISIBJISTH CXOJICTBA U PA3JINIKS O0OBEKTOB;

BBISIBJISITH OCOOGHHOCTH (KayecTBa U MPU3HAKU) Pa3HBIX 0OBEKTOB B MPOIECCE UX pacCMaTPUBAHUS,
CpPaBHMBATh Pa3IMYHbIEe OOBEKTHI: BBIIEIATH U3 MHOXKECTBA OJIMH UJIM HECKOJIBKO OOBEKTOB,
MMEIOIIUX 001I[ue CBOWCTBA;

CTPOUTH JIOTUYECKHUE IIETIH PACCYKACHUM;

BBIIBUTATh U OOOCHOBBIBATh TUIIOTE3bI, MPEIaraTh CIIOCOOBI X IMPOBEPKH;

MPeoOPa30BBIBATH MOJIEIH C IEJIBIO BBISBICHHUS OOIIMX 3aKOHOB, OIIPEISISIFOIINX PEIMETHYIO
00J1aCTh;

BBEIOMPATH CMBICIIOBBIC €IMHUIIBI TEKCTA M YCTAHABIMBATH OTHOIICHHS MKy HUMU;
BBIBOJIUTH CJIECJICTBUS U3 UMEIOIINXCS B YCTIOBUH 33/1a4M JIAHHBIX;

BBIETISITE (POPMATBHYIO CTPYKTYPY 3a/1a4H;

BBIP@XaTh CTPYKTYPY 3aJIa4¥l Pa3IUIHBIMHU CPEACTBAMHU (PUCYHKH, CHMBOJIBI, CXEMBI H 3HAKH);
CaMOCTOSITENILHO CO3/IaBaTh AITOPUTMBI JAESITEILHOCTH MIPH PEIICHUH MTPOOJIEM TBOPUYECKOTO U
MTOMCKOBOTO XapaKTepa;

YCTaHABIIMBATH TPUYNHHO-CJICICTBCHHBIC CBSI3H;

OCYIIIECTBIIATH CHHTE3 KaK COCTABJICHHE IIEJIOT0 U3 YaCTEH.

KommyHnukatusubie YY /|

PasBuBaem yMeHus:

CIIyLIATh U CIIBIIIATh COOECETHUKA, BCTYNATh C HUM B YU€OHBIN THAJIOT;

MPOAYKTHUBHO OOIIATHCS U B3aUMOJICHCTBOBATH C KOJJIETAaMH IO COBMECTHOM JI€ATEIILHOCTH;
BBIPAYKaTh CBOU MBICIH (C JOCTaTOYHOM IOJIHOTON ¥ TOYHOCTBIO) B COOTBETCTBHUM C 33JJa4aMHU U
YCIOBUSIMA KOMMYHHKALIUH;

OIIpENeNIATh LeIU U (PYHKIIMH YYAaCTHUKOB, CIIOCOOBI B3aUMOAEHCTBUS;
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MIOHUMaTh BO3MOYKHOCTH CYIIECTBOBAHUS PA3IMYHBIX TOYECK 3PEHUS, HE COBIAAAIONINX C
COOCTBEHHOI;

YCTaHABIIMBATh U CPABHUBATH Pa3HbIe TOUKH 3PEHUS, TIPEXKAE YeM IPUHUMATH PEIICHUS U JeNIaTh
BBIOOD;

IIPU HEOOXOIMMOCTH OTCTaWBATh CBOIO TOUKY 3PEHHUSI, apTyMEHTUPYS €€, MOATBEpKAas paKTamu;
aJIeKBaTHO MCIOJIH30BATh PEUYEBbIC CPEICTBA IS AUCKYCCHH U apryMEHTAIlUN CBOCH MO3UIINH;
BCTYIATh B JUAJIOT, YYaCTBOBAThH B KOJUIEKTUBHOM OOCYXIEHUU MPOOIeM;

OIMCBIBATH COIEPIKAHUE COBEPIIIAEMBIX JICHCTBHIA C 1I€THI0 OPUEHTHPOBKH MPEIMETHO-
MPAKTUYECKON WM HHOU JIESITEbHOCTH;

peryaupoBaTh COOCTBEHHYIO JIESTEFHOCTh MOCPEACTBOM ITMCBbMEHHOM peuu;

OpaTh Ha ce0si MHUIMATUBY B OPTaHU3AIIMH COBMECTHOTO JCHCTBHS;

MIPEJICTaBIATh KOHKPETHOE CO/IeP )KaHKEe U COOOIIATh €ro B MUCbMEHHON M YCTHOU (hopMme;
O0OMEHUBATHCS 3HAHUSAMHU MEXKTY YWICHAMU TPYIIbI A TPUHATHSA 3G (HEKTUBHBIX COBMECTHBIX
peLICHUI;

B3TJISIHYTh HA CUTYallMIO C HHOM MO3UIIMU M JOTOBOPUTHCS C JIFOIBMHU HHBIX TTO3HUIIUH.

PeryasituBubie YY /|

Pa3BuBaem ymenus:

OIPEeIeIIATH 1IeJIb YCTAHOBKU Y4eOHON AEATEIbHOCTH, OCYIIECTBIISATh OUCK €€ JOCTH)KEHUS;
OIpeIeNIATh MOCIEJ0BATEIbHOCTh IPOMEKYTOUHBIX L€l C y4eTOM KOHEUHOI'0 Pe3yJbTaTa;
COCTaBJIATH IUIaH NOCIEN0BATENBHOCTH IEHCTBUN;

CaMOCTOSITENIbHO OOHApPYKUBaTh U (HOPMYIHPOBATH yUeOHYIO MTPOOIEMY;

OLICHHUBATh YPOBEHb BJIaJICHUS] YUEOHBIM JIEHCTBUEM (OTBEYATh HAa BOMPOC «UTO 51 HE 3HAIO U HE
ymer?»;

MIPOrHO3UPOBATh PE3YNbTAT U YPOBEHb YCBOCHUS;

(opMHpOBaTh TMOCTAHOBKY Y4€OHOI 3a/1aud Ha OCHOBE COOTHECEHHUS TOT0, UTO y’KE€ U3BECTHO U
YCBOEHO Y4alllUMC$, U TOTO, YTO €€ HEU3BECTHO;

OLIEHUBATh BECOMOCTb IIPUBOJUMBIX JI0KA3aTEIbCTB U PACCYXkKIECHUI; KOPPEKTUPOBATH
JeSITebHOCTh: BHOCUTh U3MEHEHHUS B MPOLIECC C YIETOM BO3HUKIIUX TPYIHOCTEH U OMIMOOK,
HameuaTh CIIOCOObI X YCTPaHEHUS;

(dbopMHpOBaTh CIIOCOOHOCTH K MOOMIJIM3ALIMU CUJT U DHEPTUH, CTIOCOOHOCTD K BOJIEBOMY YCHIIUIO B
MIPEOI0IEHUH TPETISITCTBUM;

BHOCHUTH HEOOXO/IMMBbIE JTOTIOJTHEHHSI U KOPPEKTUBBI B IJIaH U CIOco0 AEMCTBUS B ClTyyae
pacxokJIeHus ATaJIOHA, PeaIbHOTO JEHCTBUS U €T0 MPOIYKTa;

OCO3HAaBaTh CaMOTo ce0s Kak JBMKYIIYIO CUITy CBOETO HAYUEeHHMsI, K IPEOIOJICHUIO PENATCTBUN U
CaMOKOPPEKIINH;

OCO3HAaBaTh YPOBEHb U KAUE€CTBO YCBOCHMS PE3YJIbTATA;

MIPOEKTUPOBATH MapUIPyT MPEOIOJICHHS 3aTPYAHEHUI B 00yueHHH Yepe3 BKIIOUEHUE B HOBBIE BHIBI
NESTENBHOCTH;

OCYILIECTBIISATH KOHTPOJIb ACSITENbHOCTH («UTO CAEIAHO») U MOIIAroBbIi KOHTPOJIb («KaK BBIIOJIHEHA

KakKJasi orepaiusi, BXomiasi B COCTaB yueOHOro AeMCTBU»);

CaMOCTOSITENILHO BBLACIATH U (OPMYTUPOBATEH TO3HABATENBHYIO 1IEJIb;

MMOHUMATh IPUYMHBI CBOETr0 HEyCIleXa U HaXOJUTh CIIOCOOBI BHIXOA U3 3TOM CUTYyallNH;
OLICHUBATbh JJOCTUTHYTBIA PE3yibTaT;
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