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IHosicHUTEABLHAA 3AIINCKA

Co3HaTenbHOE OBJIAJICHUE YYAIIUMHUCS CUCTEMOW anreOpanyeckux 3HaHUU U
yYMEHUM HEOOXOAMMO B MTOBCETHEBHOM XKU3HU JIJI1 U3YUYCHUSI CMEKHBIX JUCIUTLINH
Y IPOJOJKEHUST 00pa30BaHMS.

[IpakTrueckass 3HAUMMOCTh IIKOJILHOTO Kypca ajire0pbl 00yclOBJIEHA TEM, YTO
e€ OOBEKTOM SIBIISIIOTCA KOJUYECTBEHHBIC OTHOIICHUS JIEUCTBUTEIBLHOTO MHUpA.
MaremaTtuueckass MOJATOTOBKAa HeoOXoauma JUisi TOHMMaHUs TMPUHIIMIIOB
YCTPOUCTBA M MCMOJIb30BAHUSI COBPEMEHHON TEXHUKH, BOCTIPUSTUS HAYYHBIX U
TEXHUYCCKUX MOHATUH W Hjel. MaTemMaTHKa SBIISCTCS S3BIKOM HAYKH U TCXHHUKH.
C e nmnoMOUbI0 MOJCIUPYIOTCS ¢ M3YYArOTCA SIBJICHUS U TMPOIECCHI,
POUCXOSAIINE B IPUPOJIE.

Anrebpa sIBASIeTCSA OJHUM M3 OIMOPHBIX MPEAMETOB OCHOBHOW IIKOJIBI: OHA
obOecrieurBaeT U3ydeHue APYyrux AUCIUILIMH. B nmepByro odepenb 3TO OTHOCUTCS K
npeaMeTaM eCTeCTBEHHOHAyYHOIr'o IMKJIa, B YAacTHOCTH K (¢usuke. Pa3Burue
JIOTUYECKOTO MBIIIJICHUS y4YalluXxcss MpU OOy4YeHUH aiuredpe CrnocoOCTBYET
YCBOEHUIO MPEIMETOB I'YMaHUTAPHOTO IHKJA. [IpakThueckue ymeHus W HaBBIKU
anreOpanyeckoro xapakrtepa HEOOXOJMMBI JIsi TPYAOBOW U MPOdEeCCHOHAIBHOM
MOITOTOBKH IIIKOJIbHUKOB.

Pa3zButne y yuamuxcs TpaBUIBHBIX TIPEACTaBICHUM O CYIIHOCTH U
IPOUCXOXKICHUU alredpanyeckux aOCTpakiMii, COOTHOIIEHWH peajJbHOTO H
UJCAIBHOTO, XapakTepe OTpaKEeHHs MaTeMaTHUYeCKOW HayKoW SBIEHUH U
IPOIIECCOB pEalbHOTO MHUpPa, MeECTe aiuredpsl B CHUCTEME HAyK U POJIH
MaTEMaTUYECKOTO MOJEIUPOBAHUS B HAy4YHOM TIO3HAHUUM U B IMPaKTUKE
CrocoOCTBYyeT (HOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS YUYAIIUXCS U KAuecTB
MBIIIJICHUSI, HEOOXOMAMMBIX JIs aJanTallid B COBPEMEHHOM HHGOPMAIIMOHHOM
0OI11IeCTBE.

TpeOyst OT ydwammxcs YyMCTBEHHBIX U BOJIEBBIX YCWJIHMM, KOHIEHTpAIUU
BHUMAaHHUS, AaKTUBHOCTHM  Pa3BUTOrO0  BOOOpakeHWs, anredpa  pa3BUBaeT
HPABCTBEHHBIE  YEPTHl JUYHOCTU  (HACTOMYMBOCTH, IEJIEYCTPEMIICHHOCTD,
TBOPUYECKYI0 aKTHBHOCTBH, CAMOCTOSITEILHOCTh, OTBETCTBEHHOCTH, TPYAOIIOOHE,
JTUCIUIUTMHY U KPUTUYHOCTH MBIIUJICHHS) 1 YMEHHE apTyMEHTHPOBAHO OTCTAWBATh
CBOM B3TJISAZIbI U YOSKJICHUS, @ TAK)KE CIOCOOHOCTh MMPUHUMATH CAMOCTOSITEITbHBIC
peluieHus.

Nzyuenne anreOpbl, (YHKIUNA, BEPOSITHOCTA W CTATUCTUKH CYIIECTBEHHO
pacuupsieT Kpyrozop ydJalluxcsl, 3HaKOMsl HUX C HUHAYKUHEH W JenyKIUeH,
0000IIIeHHeM M KOHKpETH3aIluel, aHaJu30M M CHHTE30M, KIIacCHU(pUKAIUCH H
cUCTEeMaTHh3alueil, aOdCTparupoBaHHEM, aHAJIOTHMEl. AKTHUBHOE HCIOJIb30BAHHE
3a/lady Ha BCEX JTarax y4eOHOro MpoIecca pa3BHBAET TBOPUYECKHE CIOCOOHOCTH
IITKOJIBHUKOB.

N3yuenue anreOpsl mo3BosisieT (GOpMUPOBATH YMEHHUSI M HABBIKM YMCTBEHHOTO
TpyJa — TUIAHUPOBAHHE CBOCH palbOThl, MOWCK pAIMOHAIBHBIX IyTeH e€
BBITIOJIHEHUSA, KPUTUYECKAsI OIIEHKa pe3yibTaToB. B mpoiiecce nzyuenus anreOpbl
IITKOJIBHUKHU JIOJDKHBI HAYYHUTHCS M3JIaraTh CBOW MBICIH SCHO W HMCUEPIBIBAIOIIE,



JAKOHUYHO M EMKO, MPUOOPECTH HABBIKM YETKOIO, AKKYpaTHOIO M IPAMOTHOTO
BBIIIOJIHEHUSI MATEMaTUYECKUX 3aIIUCE.
Baxxneiimen 3a1ayeil IIKOJIBHOTO Kypca anreOpbl sSBISETCS pa3BUTHE JIOTHYECKOTO
MblieHus: yyammxca. CaMu OOBEKThl MAaTeMAaTUYECKUX YMO3AKIIOUEHHH U
NpUHATBIE B anredpe mpaBujga HMX  KOHCTPYUPOBAHHS  CIIOCOOCTBYIOT
(opMHUpOBaHUIO YMEHUN OOOCHOBBIBATH U JOKA3bIBATh CYXKIEHUS, NPUBOJIUTH
YETKUE ONPENECIICHUs, Pa3BUBAIOT JIOTMYECKYI0 HMHTYMIMIO, KPAaTKO M HAarJsIHO
PACKPBIBAIOT MEXAHU3M JIOTMYECKUX INOCTPOCHUM MU y4aT UX IPUMEHEHHIO. Tem
caMblM airedpa 3aHMMAaeT OJHO M3 BEAYUIUX MECT B (OPMHUPOBAHUM HAYYHO-
TEOPETUUYECKOI'0 MBIIUIEHUS WIKOJIBHUKOB. PacKkppiBas BHYTPEHHIOK T'apMOHHUIO
MaTeMaTUKU, (QOpMHUPYs TOHHUMaHUE KpacoTbl M M3AIIECTBA MaTeMaTHYECKUX
paccykaeHul, anreOpa BHOCUT 3HaYUTEIbHBIM BKJIaJ B 3CTETUYECKOE BOCITUTAHUE
y4aluXCs.

Ieablo u3yyeHus kypea anreOpsl B 7 — 9 kiaccax siBisieTcs:
. chopMHpPOBaTh NMPAKTUYECKUE HABBIKM BBITIOJIHEHUS YCTHBIX, MUChbMEHHBIX,
UHCTPYMEHTAJIbHBIX BBIYUCIIEHUN, Pa3BUTh BBIYUCIUTEIBHYIO KYJIbTYPY;
. OBJIaJIETh CHMBOJIMYECKUM SI3BIKOM aireOpbl, BbIpaboTaTh (popmanbHO-
ONepaTUBHbBIE AreOpanyecKue yMEHUS M HAYYUThCS MPUMEHSATh UX K PEUICHUIO
MaTeMaTUYECKUX U HEMAaTeMaTUYECKUX 3a]a4;
. U3YUYUTh CBOMCTBA M TpadUKU dIIEMEHTAPHBIX (YHKIHUM, HAYUUTHCS
UCMOJIb30BaTh (PYHKIHOHAIBHO-TpaUUECKHE TPEACTABICHUS ISl ONUCAHUS U
aHaJIM3a pealIbHbIX 3aBUCUMOCTEN;
. Pa3BUTh JIOTMYECKOE MBIIJIEHUE U pe€4b — YMEHHUS JJOTMYeCKH 000CHOBBIBATh
CYXKJI€HMsI, NPOBOAUTH HECJIOKHBIE CUCTEMATU3ALUH, INPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BaTh pa3JIMYHbIE SI3bIKH MAaTEMAaTHKU (CJIIOBECHBIN,

CUMBOJIMYECKHUH,  rpaduyeckuil) i  WUIOCTpAlMH,  HHTEpIpEeTaIuH,
apryMEHTalluu U J0KA3aTelIbCTBA;
. chopMHpOBaTh TPEACTABICHUA 00 M3y4yaeMbIX TMOHSATHUSAX M METOoAaxX Kak

BOKHEHIIINX CPEJCTBaAX MAaTEMATHYECKOTO MOJICIMPOBAHUS PEAJIbHBIX MPOIECCOB
Y SIBJICHUM.

B ocHoBe o0OydeHHMS MaTEMAaTHKH JICKUT OBJIAJICHUE YYAIIMMUCS CJICTYIOIHUMHU
BUJIAMHU KOMIIETEHLIUI: TMPEIMETHOW, KOMMYHUKATUBHOM, OPraHU3allMOHHOM U
OOIIEeKyIbTYpHOH. B COOTBETCTBHMM ¢ 3THUMHM BHJAMH KOMIICTCHIIMI BBIJCICHBI
OCHOBHBIE COJIEp)KATEIILHO-1ICJICBbIC HAINpPaBJICHUS (JIMHUM) PA3BUTHS YYalUXCS
CpelICTBAMU MPEAMETA MAaTEMAaTHKA.

[IpenmeTHass KoMNeTeHIUA. 31€Ch MO MPEIMETHON KOMITIETEHIIMEH MTOHUMAETCS
OCBEJOMJICHHOCTh  IIKOJIBHUKOB O CHCTEME€ OCHOBHBIX MAaTEMAaTHYECKHX
NPEACTABJICHU W OBJIAJICHHE HWMH OCHOBHBIMH MPEAMETHBIMH YMEHHUSIMH.
DopMHUPYIOTCS CIIEAYIOMKE 00pa3yIomnue 3Ty KOMIETEHIIMIO TPEICTABICHUS: O
MaTEMaTUYE€CKOM S3bIKE KaK CpPEJACTBE BBIPAKEHHUS MATEMaTHYECKHUX 3aKOHOB,
3aKOHOMEPHOCTEM W T.J.; O MaTeMaTHUYECKOM MOJICJIMPOBAHUUA KaK OJHOM U3
BOXHBIX METOJIOB MO3HaHUS Mupa. POpMHUPYIOTCS CIIEAYIOIIue 00pa3yrolue 3Ty
KOMIIETEHIIMI0 YMEHHS: CO3/1aBaTh MPOCTEUIIIME MATEeMaTUYECKUE MOJICIIH,
paboTaTh ¢ HUMH M MHTEPIPETUPOBATH MOJYUYCHHBIE PE3YyIbTaThl, IPHOOPETATh U



CUCTEMATU3MPOBaTh 3HAHMS O CHOCO0ax pElIeHUs MaTeMaTHYeCKHX 3ajad, a
TaK)K€ MPUMEHATH 3TH 3HAHUSA U YMEHUS JUIsl peLIEHUsI MHOTHX )KM3HEHHBIX 3a/1a4.

KoMMmyHuKkaTtiBHast KOMIeTeHIUsA. 31€Ch O]l KOMMYHUKATUBHOM KOMIIETEHIIMEN
MOHUMAETCs] C(POPMUPOBAHHOCTh YMEHHMS SICHO M YETKO HM3JlaraThb CBOM MBICIH,
CTPOUTh APTYMEHTUPOBAHHBIE PACCYXKIEHUS, BECTH JUAJIOr, BOCIPUHUMAS TOUKY
3peHusi coOecelHHKa U B TO K€ BpeMs MoJBepras ee KpUTUYECKOMY aHaju3y.
DopMUpYIOTCS ClEayIOIKe 00pa3yrolye 3Ty KOMIETEHIUI0 YMEHUs: U3BIEKATh
uH(pOpMAIMI0O M3 Pa3HOrO poJia HUCTOYHUKOB, NpeoOpa3oBbIBasi €€ IpHu
HE0OXOIUMOCTHU B Apyrue GopMbl (TEKCThI, TAOIHIIbI, CXEMBI U T.1I.).

OpraHu3aioHHas KOMIIETEHLUA. 3/1eCh MOJi OPraHU3alMOHHON KOMIETEeHIMEeH
NOHUMAeTCcsl CPOPMUPOBAHHOCTb YMEHHS CaMOCTOSITEIbHO  HaXOAUTh H
npucBaMBaTh HEOOXOAMMBIE yyamuMmcsi HOBble 3HaHud. Dopmupyrorces
cienyrone o0pasyrolue 3Ty KOMIETEHIIUI0 YMEHHUs: CAMOCTOSITEIbHO CTAaBHUTh
yueOHy10 3ajauy (Lienb), pa3OuBaTh €€ Ha COCTAaBHbIE YACTH, Ha KOTOPBIX OyneT
OCHOBBIBATbCS TPOLIECC €€ PEIICHMs, aHAIM3UPOBAaTh pE3yJbTaT JEUCTBUS,
BBISIBJISTH JIONYIIEHHbIE OIMMOKM W HETOYHOCTH, UCHPABIATh UX U MPEACTABIATH
MOJIYYEHHBIH pe3yibTaT B (opMe, JIETKO TOCTYIMHOM JUIsi BOCHPHUSITHS JIPYTHX
JMIOAEH.

OO01eKkyapTypHass KOMIIETEHIUS. 3/€Ch MOJ OOIIEKYJIbTYpHON KOMIMETEeHIMEeH
NOHUMAETCS] OCBEJOMJICHHOCTh IIIKOJIbHUKOB O MaTE€MaTUKEe KaK »JJIEMEHTE
o0111eueI0BEYECKON KYJIbTYpBl, €€ MECTEe B CUCTEME JPYTUX HaYK, a TAKXKe €€ POJIU
B Ppa3BUTUM IIPEJCTABICHUN 4YEJIOBEYECTBA O LEIOCTHOW KapTUHE MHpa.
dopmupyroTcs ciaeayromue o0pa3yromue 3Ty KOMIETEHIMIO MPEACTaBIeHUs: 00
YPOBHE pa3BUTUS MaTEMaTUKH Ha Pa3HbIX HCTOPHUYECKHMX ITAlaX; O BBICOKOU
IPAKTUYECKON 3HAYMMOCTH MATEMaTUKH C TOYKHM 3pPEHUS CO3JIaHUS U PA3BUTHSA
MaTEPHAIBHON KYJBTYpPbl YEJIOBEUECTBA, a TAK)KE O BAXXKHOW POJIM MAaTEMAaTUKH C
TOYKH 3peHus (POPMHUPOBAHMM TaKMX 3HAUYMMBIX YepT JIMYHOCTH, KakK
HE3aBUCUMOCTh U KPUTHYHOCTD MBIIIJIECHUS, BOJIS U HACTOMYUBOCTD B IOCTH>KEHHUU
LEJIH U Jp.

B paMkax ykazaHHBIX JIMHUM PEMIAKOTCS CICAYIOIIHUE 3a4AUM!

e OBJAJCHHE CHUCTEMOW MATEMAaTHUYECKUX 3HAHUM U  YMCHUH,
HEOOXOAMMBIX JUIsl TPUMEHEHHUS B MPAKTUYECKON JesITeNbHOCTH,
U3yYEHUS] CMEXXHBIX JUCIUILINH, MPOIOJKEHUS 00pa30BaHus;

o (opMupoBaHME HHTEVIEKTa, a TaKK€ JUYHOCTHBIX KayecTB,
HEOOXOAMMBIX YEJIOBEKY JJIsi TOJHOLIEHHOM J>XU3HU, DPa3BUBAEMBIX
MAaTEMaTUKON: SCHOCTM W  TOYHOCTH  MBICIH, KPUTHYHOCTHU
MBIIIJIEHUS,, WHTYULUH, JIOTMYECKOTO  MBILUICHUS, 3JIEMEHTOB
AITOPUTMHUYECKOW KYJBTYpPbl, HPOCTPAHCTBEHHBIX IPEICTABICHUN,
CHIOCOOHOCTH K MPEOOJICHUIO TPYAHOCTEIH;

« (opmupoBaHUE MpeACTaBICHUIN 00 UAESIX U METOJaX MaTEMaTHKU KaK
YHUBEPCAJIBHOIO A3bIKAa HAYKW U TEXHHUKH, CPEICTBA MOJECIMPOBAHUS
SIBIICHUW W TIPOIIECCOB;

o BOCIHTAaHHE  OTHOLIEHHS K  MareMaThUKe KaKk K  YacTu
o0IIeYesIoBEYECKO  KYJNbTYphl,  (OPMHUpPOBaHME  NOHMMAaHUS
3HAYMMOCTH MaTEMaTUKHU JUIsl HAYYHO-TEXHUYECKOIO Iporpecca.



O0mas xapakrepucTMka Kypca. B kypce anreOpsl MOXXHO BBIIETUTH
CJIEIyIOIIME OCHOBHBIE COJIEp KAaTeNIbHbIE JIMHUM: apudmeTrKa; anredpa; GQyHKIUN;
BEPOSATHOCTh M CTaTUCTUKA. Hapsanmy ¢ 3TUM B CcoOAEp/KaHWE BKIIOYCHBI JBa
JOTIOJIHATEIIBHBIX METOJOJIOTHYECKUX pa3zena: JOTUKA U MHOKECTBA; MAaTEMATHKA
B HCTOPUYECKOM  pPa3BUTUM, YTO  CBA3aHO C  peaIM3aluend  Leleu
OOLIEMHTEINIEKTYaIbHOTO U OOLIEKYJIbTYPHOTO pa3Butusa yuyauuxcs. Coaepixkanue
KQKJIOrO0 W3 3THUX PA3IEIOB pPa3BOPAUYMBAETCA B COAEPIKATEIBHO-METOIUYECKYIO
JVHUIO, TTPOHU3BIBAIOLIYI0 BCE OCHOBHBIE COJEpKarelbHble JWHHM. [Ipn 3TOM
neppass JuHUA — «JIorMka W MHOXECTBa» — CIYXKUT LEJIH OBJIAJACHUSA
Yy4YallUMHUCS HEKOTOPBIMH 3JIEMEHTAMH YHHBEPCAIBHOTO MAaTEMATHYECKOTO SI3bIKa,
BTOpas — «MaTeMaTuka B UICTOPUUYECKOM Pa3BUTHM» — CIOCOOCTBYET CO3JaHHIO
OOLIEKYIBTYPHOTO, TYMaHUTAPHOTO (POHA M3YUYEHUS Kypca.

Conepxanue TuHUU «Apu@MeETUKa» CIYKUT 0a30i IS JadbHEHIIEero n3y4eHus
yYalIUMUCA MaT€MAaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO MX JIOTHYECKOTO MBILIUICHHUS,
(GOpMHUPOBaHUIO YMEHHUS MOJIb30BAThCS AITOPUTMAMHU, a TAKXKe MPUOOPETEHUIO
NPAKTUYECKUX HABBIKOB, HEOOXOJIMMBIX B TOBCEAHEBHON >ku3HU. Pa3zButue
NOHATUS O 4YWCIE€ B OCHOBHOM IIKOJIE CBSI3aHO C palUMOHAJIBHBIMU H
UppALMOHAIBHBIMUA YHCIIaMU, (OPMHUPOBAHUEM TNEPBUYHBIX MPEACTABICHUA O
JICUCTBUTEIIHLHOM YHCJIC.

Conepxanue nuHUU «Aaredpa» cnocoOCTBYyeT (OPMHUPOBAHUIO Yy YyUalUXCS

MaTeMaTHUYECKOTO ammapara i pelIeHHWs 3aJad M3 pa3lielloB MaTeMaTUKH,
CMEXHBIX TPEIMETOB U OKpYKaloUel peaqbHOCTH. S3bIK anreOpsl MoauEépKUBaeT
3HAYEHUE MATEMaTUKH KaK sI3bIKa ISl MOCTPOCHHUS MAaTEeMaTUYECKUX MOJEJEen
IIPOLIECCOB U SIBJIEHUN PEaJIbHOIO MUPA.
Pa3BuTue anropuTMHYECKOro MBIIUICHUS, HEOOXOIWMOIo, B YaCTHOCTH, IS
OCBOCHHUS Kypca HWH(POPMATUKH, U OBJAJCHUE HABBIKAMU JEAYKTHBHBIX
pacCyXKIEHUN TakKe SBISAIOTCS 3aJadyaMu u3ydeHus: anreOpsl. [IpeobpasoBanue
CUMBOJIBHBIX ()OPM BHOCHUT cCrHenu(puYecKrii BKJIAJ B pa3BUTHE BOOOpaKESHUS
yUYaluxcs, WX CIIOCOOHOCTEM K MareMaTHYeCKOMY TBOpUYeCTBY. B OCHOBHOI
[IKOJIE MaTepUai rPyNIUupyeTCcss BOKPYT pallMOHAIBHBIX BBIPAXKEHUN.

Conepxxanue pazgena «DyHKIHM» HAIEICHO Ha TOJYYEHHUE IIKOJIbHUKAMU
KOHKPETHBIX 3HAHUU O (PYHKIHMHM KaK Ba)KHEHIEH MaTeMaTHYCCKOW MOMACIH IS
ONKCAaHUS U MCCIEIOBaHMUA pPAa3HOOOpa3HbIX TpoIleccoB. M3yueHue >TOro
MaTepuana CIOCOOCTBYET PAa3BUTHIO Yy YYalUXCS YMEHHUS HCIIOJIb30BaTh
pa3TUYHbIC S3bIKM MATEMATHUKH (CIIOBECHBIN, CHUMBOJWYECKUN, TpaduyuecKuii),
BHOCUT BKJIaJl B ()OPMUPOBAHUE MPEJCTABICHUI O pOJIM MaTeMaTUKUA B Pa3BUTHU
LIMBWIA3ALUH U KYJIbTYpPHI.

Paznen «BeposTHOCTh M CTaTUCTHKA» — 00s13aTE€NbHBIA KOMIIOHEHT IIKOJIBHOTO
0o0pa30BaHUs, YCUJIMBAIOIIUN €ro MPUKIAJHOE U MPAKTHYECKOE 3HAUYEHHE. DTOT
MaTepuanl HeoOXOoAWM, Mpexkae Bcero, I (HOPMHUPOBAHMA Yy YyYallUXCS
(YHKIMOHAIBHOW TPaMOTHOCTH — YMEHHUS BOCHPUHUMATh M KPUTHUUYECKHU
aHaJIU3UPOBATh MH(OPMAIINIO, MPE/ICTABICHHYIO B Pa3lUyHbIX (hOpMax, MOHUMATD
BEPOATHOCTHBIA XapaKTEP MHOTMX pEAIbHBIX 3aBUCUMOCTEH, MPOU3BOJUTH
MPOCTEHIINE BEPOSITHOCTHBIE pacuyéThl. M3yueHMe OCHOB KOMOMHATOPUKHU



MO3BOJIUT YYaIEMYCsl OCYIIECTBIISATh PACCMOTPEHHE CIydaeB, epedop U MOACUET
YlCJia BADUAHTOB, B TOM YHUCJE B IPOCTEHIINX MPUKIIATHBIX 3a/1a4ax.

[Ipy u3y4eHUM CTATUCTUKH U BEPOSATHOCTH OOOTallaroTCsl MPECTaBICHUS O
COBPEMEHHOW KapTMHE MHUpa W METOJax €ero HccleqoBaHus, QopMupyercs
MOHMMAaHUE POJIM CTATUCTHKU KaK UCTOYHHMKA COLIMAIBLHO 3HAYUMON MH(POpMALUU
Y 3aKJIaJIbIBAIOTCA OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUSI.

O0masi xapakTepucTUKa OPraHu3anuy yueOHOro npouecca
Opranuzaiusi yueOHO-BOCTIMTATEILHOTO TPOIlEccCa OCHOBAaHA HAa TEXHOJOTHHU
JUYHOCTHO OPHMEHTHUPOBAHHOTO TOJAXOJa, B COOTBETCTBHU C YEM BBIOMpAIOTCS
dopma 1 CTpyKTypa yaeOHOTO 3aHSTHS.
Hoctwxenuto ueneil nporpamMmbl  oOydeHust OyAeT  CrnocoOCTBOBATH
MCTIOJIh30BaHNE COBPEMEHHBIX 00pa30BATEIbHBIX TEXHOIOTHI:
* AKTHBHBIC U HHTEPAKTUBHBIC METOJIbI O0yUEHUS
*  UrpoBbie TEXHOJIOTUH
* HccnenoBaTenbckasi TEXHOJIOTHST 00ydeHUS
* TexHONOTHs pa3BUTUS KPUTUIECKOTO MBIIIJICHHS HA yPOKaX
*  HMubopManmoOHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTHH

®opmbl OpraHu3alMu 00pa3oBaTEIBHOTO IpolLecca:

*  YpOK-TIpakTH4eckasi pabora;

*  YPOKH-JIENIOBBIE UTPHI;

*  YPOKH-COpPEBHOBAHUS,

*  YPOKH C TpyHmnoBbIMH (popmMaMu pabOTHI;
*  YPOKH B3aMMOOOYYEHUS YYaIUXCS;

*  YPOK — HCCIIEJIOBaHHE.

Metobl u IpUEMBI 00yUCHHS :

OnHUM W3 HENPEMEHHBIX YCJIOBUH YCIEIIHOTO OCYIICCTBICHUS CaMbIX
pa3HOOOpa3HBIX BUIOB YU4COHOW JEATEIHHOCTH SIBIISICTCS OCO3HAHUC YYalTUMHUCS
OCBaMBaeMbIX UMH Ha ypOKaX MAaTEMAaTWKHU 3HAHWHA M YMCHHH KaK JTUYHOCTHO W
OOIIIECTBEHHO 3HAYUMBIX U TIPAKTHYSCKUA TPUMEHUMBIX B TOBCETHCBHOM JKH3HHU:

* MaTeMaTHYeCKHEe TUKTAHTHI;

* paboTa C MaTeMaTUYCCKHUMH TPCHAKEPAMH,

* paboTa co cxemamu;

*  MOJCIIMPOBAHUE;

* paboTa c TecTaMu;

*  MaTeMaTHYeCKHE WUTDHI;

*  MEXIPEIMETHBIC CBS3H.

@opMBbI U CpeCTBAa KOHTPOJIS
[Ipu m3yueHun yueOGHOTO mpeaMera «ainredpa» OylneT MPOBOAUTHCS JiBa BUIA
KOHTPOJIS:
1) Tekyminii KOHTPOJIb — KOHTPOJIb B MIPOLIECCE U3YUCHUSI TEMBI,



2) KOHTpoJIbHAsE paboTa — paboTa B KOHIIE M3YyYEHHMs pa3jiesia Mporpammsl, B
COOTBETCTBUU C aBTOPCKOM IIPOTPaMMOM.

@opMBbI KOHTPOJIS 3HAHUHM, YMEHHUH, HaBBIKOB:

- YCTHBIN ONpoC;

- caMoCToATeNIbHas paboTa;

- KOHTpOJIbHasA padoTa;

- TECTUPOBAHMUE;

- MAaTEMAaTUYECKUM TUKTAHT;

- IUCbMEHHbIE JOMAILIHUE 3a/1aHUS.

MecTo npeamera B y4eOHOM IUIaHe. basucHbIil yueOHBIN (00pa30BaTEIbHBIN)
IJIaH Ha U3ydeHue aireOpel B 7 — 9 Kiaccax OCHOBHOM IIKOJIBI OTBOJUT 3 yaca B
HEJIeII0 B TEUEHUE KaXJ0ro rojga oOyueHwus, uto coctamisier 102 yaca B rona B
KaXXJIOM KJIacce Ha 6a30BOM YPOBHE.

[Ipeobnanaromieit (popMol TEKymero KOHTPOJS BBICTYMACT MHUCbMEHHBIN
(camMOoCTOSITEIbHBIE M KOHTPOJIBHBIE PA0OThI) M YCTHBIN ornpoc (cobecenoBaHue).
N3meHeHNs1 B aBTOPCKYI0 MPOrPaMMy He BHOCHJIUCH.

I[Inanupyembie pe3yJibTaThl OCBOCHUSI

[Tporpamma obecrieunBaeT JOCTIKEHUE CICIYIOIINX PE3yIbTATOB OCBOCHHUS

00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIETO 00pa30BaHHUS:
JUYHOCTIHbLE:

. c(OPMUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIICHHS K YUCHHIO, TOTOBHOCTh U
CITOCOOHOCTH OO0YYarOIIMXCS K CaMOPa3BUTHIO M CaMOOOpa30BaHHIO Ha OCHOBE
MOTHBAIIMM K 00YUYEHHIO W TTIO3HAHUIO, BEIOOPY JAaibHENIero oopasoBaHus Ha 0ase
OPUCHTHPOBKM B Mupe mnpodeccuii W TPOPECCHOHATBHBIX IPEANOYTECHUH,
OCO3HAHHOMY ITOCTPOCHHIO HWHIWBHUIYabHOW 00pa30BaTEIbHOW TPACKTOPUH C
y4ETOM YCTOWYMBBIX MO3HABATEIILHBIX HHTEPECOB;

. c(hOPMHUPOBAHHOCTh IIEJIOCTHOTO MHPOBO33PCHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN ITPAKTHKU;
. c(hOpMHUPOBAaHHOCTh KOMMYHHUKATUBHOM KOMIIETCHTHOCTH B OOIICHUH U

COTPYIHUYECTBE CO CBEPCTHUKAMU, CTAPIIMMHU U MIIAJIIIUMU, B 00pa30BaTeIbHOM,
OOIIIECTBEHHO TIOJIE3HOM, Y4eOHO-UCCIEAOBATENbCKOW, TBOPYECKONW W JIPYTUX
BUJIAX JICATEIbHOCTH;

. YMEHHE $ICHO, TOYHO, TPAaMOTHO WU3JaraTh CBOM MBICIH B YCTHOW W
MUCbMEHHOW peYH, MOHUMAaTh CMBICT TIOCTABICHHOW 3aj7]aud, BBICTPAWUBAThH
apryMeHTAINIO, TPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI;

. MpEACTaBICHUE O MaTeMaTHYEeCKOM Hayke Kak cdepe ueloBeuecKoi
JesSTEeNbHOCTH, 00 »dTamax e€ pa3BuUTHsA, O €€ 3HAYUMOCTH [JIi Pa3BUTUS
[IUBUJTN3AIINH;



. KPUTUYHOCTh MBIIUICHHS, YMEHUE PACIO3HABAThH JIOTMYECKH HEKOPPEKTHbBIE
BBICKa3bIBaHUs, OTJIMYATh TUIIOTE3Y OT (haKTa;
. KPEaTUBHOCTh MBIIUICHNS, WHUIMATHBA, HAXOJYUBOCTb, AKTUBHOCTb IpHU
pelIeHNH anredpandyecKux 3a1ay;
. YMEHHE KOHTPOJMPOBATH MPOLECC U PE3yJbTaT yuyeOHON MaTeMaTH4ecKOu
NeSTENbHOCTH;
. CIIOCOOHOCTh K 3MOLMOHAIBHOMY BOCHPHUSITHIO MaTEMAaTUYECKUX OOBEKTOB,
3a71a4, PEUICHUM, PACCYKIACHUN.
Memanpeomemuule:

MeTtanpeIMEeTHBIMU pe3yJibTaTaMH HM3y4eHHs Kypca «MaremaTtukay sBIsSeTcs
(dopMupoBaHuEe YHUBEPCATBbHBIX yueOHbIX aeicteuil (YVY /).
Pezynamusnovie YV/I:

. CaMOCTOSITEJIbHO OOHAPYKUBATh U (HOPMYJIUPOBATH TPOOJIEMY B KIIACCHOU U
WHMBUIYaJIbHON YUeOHOU NIeSITeIbHOCTH;
. BBIJIBUTATh BEPCHU PEIICHUS MPOOJIEMbI, OCO3HABaTh KOHEUHBIM pe3yJbTar,

BBI6I/IpaTB CpCACTBa HOOCTHIKCHUA HLCIM U3 TMPCAJIOKCHHBIX WM HX HNCKATb
CaMOCTOATCJIBHO,

. COCTaBJIATh (MHAWBHUAYAJbHO WJIM B TPYIIE) IUIAH PEIICHHUS TPOOJIEMBbI
(BBIMIOJIHEHHS TIPOCKTA);
. pabotas 1o NPEeI0)KEHHOMY WJIM CaMOCTOSATEIbHO COCTABJICHHOMY ILJIaHY,

UCIIOJIb30BaTh Hapsy C OCHOBHBIMH W JOIOJHHTEIIbHBIC CPEICTBa (CIpaBOYHAS
JUTEPATypa, CI0KHBIC TPHOOPHI, KOMITBIOTED);

. IUTAHKPOBAThH CBOIO MHIUBHIYAIBHYIO 00Pa30BaTEIIbHYIO TPACKTOPHIO;

. CBOOOJHO TIOJB30BAaThCS  BHIPAOOTAHHBIMH  KPUTCPUSIMH OILCHKH U
CaMOOIICHKH, UCXOJI U3 IEIH W UMEIONIUXCS KPUTEPUEB, pa3iindas pe3yJbTaT W
CIIOCOOBI IEHCTBUI;

. B XOJI€ MPEACTABICHUS TPOEKTA 1aBATh OLICHKY €T0 pe3yJbTaTaM;

. CaMOCTOATEIBHO OCO3HABaTh MPUYMHBI CBOETO YCIEXa WIM HEyclexa |
HAXOJIUTh CIIOCOOBI BBIXO/Ia U3 CUTYyAIlUU HEyCIIexa;

. YMETh  OLECHUTh  CTEIEHb  YCIEIIHOCTH CBOEHM  WHAWBHAYaJIbHOMN

o0pa3oBaTeIbHON IEATETLHOCTH,

CpenctBoM (hopMHUpOBaHHS PErySITUBHBIX Y Y] CyKaT TEXHOJIOTHS CUCTEMHO-
NEATEIbHOCTHOIO TOJIX0/a Ha 3Tare M3Y4YeHHs] HOBOIO MaTepuana U TEXHOJOTHUS
OIICHUBaHUSI 00pa30BaTEIbHBIX JOCTKEHUM (YUeOHBIX YCTIEXOB).
llo3nasamenvnvie YV/I:

. aHAMM3UPOBATh, CPABHUBATh, KJIACCHU(PUIIMPOBATH W 0000mAaTh (HaKTel ©
SIBJICHUS;
. OCYILECTBIIATh CPAaBHEHHUE, CaMOCTOSITENIbHO BBIOMpasi OCHOBaHUA H

KPUTEPUH JJIs1 yKa3aHHBIX JIOTHYECKUX OIepaluii; CTPOUTh KIACCU(DHUKAIIUIO
MyTEM JUXOTOMHUYECKOTO JeJIeHUs (Ha OCHOBE OTPUIIAHUSA);

. CTPOUTH  JIOTUYECKM  OOOCHOBAaHHOE  paCCyXJCHHE,  BKJIIOYAIONIEe
YCTAHOBJIEHHE NIPUYMHHO-CIICICTBEHHBIX CBA3EH;

. CO3/1aBaTh MaTEMATUYECKUE MOJIEIIH;



. COCTaBJISITh TE€3UCHI, PA3IUYHbIC BUJbI TJIAHOB (ITPOCTHIX, CIOXKHBIX U T.IL.).
[IpeoOpazoBbiBaTh MHPOPMAIMIO U3 OJAHOTO BUAA B JApYyro (TabImuIly B TEKCT,
auarpaMmy M 1p.);

. BBIYUTHIBATh BCE YPOBHU TEKCTOBOM MH(OpMAITUH.

. YMETh ONPEACNATh BO3MOXKHBIE HCTOYHUKH HEOOXOAMMBIX CBEICHUH,
MPOU3BOJUTh TOWCK HHPOPMAIMU, AHAIM3UPOBATH U  OICHUBATH €&
JOCTOBEPHOCTb.

. NOHUMAs TMO3UIMI0 JPYroro 4YeloBEKa, pa3jindaTh B €ro pedyu: MHEHHE
(TOUKy 3peHHsi), 10Ka3aTelbCTBO (apryMeHThbl), (akThl (TUMOTE3bI, AKCUOMBI,
Teopur). sl 3TOr0 CaMOCTOSATENBHO HCIIOJB30BaTh PA3JIMUHbIC BUJIBI YTCHHS
(u3yyarolee, MPOCMOTPOBOE, 03HAKOMUTENbHOE, TOUCKOBOE), TPUEMBI CITYIIAHUS.
. YMETh HCIOJIb30BaTh KOMIIBIOTEPHBIE U KOMMYHHKAIIMOHHBIE TE€XHOJIOTHU
KaK MHCTPYMEHT JJIsl JOCTHDKCHHUS CBOMX Ielield. YMETh BBIOUpATh aJeKBATHBIC
3a7]a4€ MHCTPYMEHTAJIbHbIE MPOTrPaMMHO-ANMNapaTHbIE CPEJICTBA U CEPBUCHI.
CpenctBoM GopMHpOBaHUS MTO3HABATEIbHBIX Y Y]l ciykaT y4eOHBIM MaTepuan u
pekJie BCEro MPOAYKTUBHBIC 3aJaHus YUeOHUKA U pabodeit TeTpaau.

. UCIOJb30BAHME MATEMaTUUECKUX 3HAHUM JJI8 PEUICHUS] Pa3IUYHBIX
MaTeMaTUYECKUX 3a7a4 U OLECHKH MOJYYEHHBIX PE3YJIbTaTOB.

. COBOKYMHOCTD YMEHUI 1o MCIIOJIb30BaHUIO JIOKa3aTEIbHON
MaTeMaTUYECKON peyu.

. COBOKYIHOCTh yMEHHH 10 pabore ¢ uHpOpMaIluer, B TOM 4YHUCIE€ U C
Pa3INYHBIMU MAaTEMaTUYECKUMU TEKCTAMMU.

. YMEHUS HCIOJb30BaTh MAaTeMaTHYECKHE CpEACcTBa UIA H3YyYEHHUS U
ONMCaHUs peajbHbIX MPOLIECCOB U SIBJICHUM.

. HE3aBUCUMOCTbh U1 KpUTUYHOCTD MBIIIICHHUS.

. BOJISI U HACTOMYMBOCTD B IOCTUKEHHUH 1IEJTH.

Kovmmynuxamuenwvie Y'Y/

. CaMOCTOSITEJIbHO OpPraHW30BBIBATH y4eOHOE B3aUMOJICHCTBHE B TpYyIIe
(ompenenaTh 001IKE LIETH, TOTOBAPUBATHCS APYT C IPYTOM U T.1.);

. OTCTanBasi CBOIO TOUYKY 3pPEHHUs, TPUBOAUTH apryMEHThI, MOATBEPXKAASI UX
dakTamu;

. B IUCKYCCHHM YMETh BbIIBUHYTbh KOHTPAPTyMEHTHI;

. YUUTBCSI KPUTHUYHO OTHOCHUTBCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM

MPU3HABATH ONMITMOOYHOCTH CBOETO MHEHHUS (€CIM OHO TaKOBO) U KOPPEKTHUPOBATH
€ero;

. NOHMUMAas MO3ULHIO0 JIPYroro, pas3ivyarb B €ro peyu: MHEHHUE (TOUKY
3peHus), J0Ka3aTeIbCTBO (APTYMEHTHI), (DaKThI; TUTIOTE3bI, AKCHOMBI, TEOPHUU;
CpenctBom  (GOpMHUPOBaHUS KOMMYHUKATUBHBIX Y VY[ cioykaT TEXHOJIOTHS
npoOieMHOro OOy4YeHHs, OpraHu3aiys paboThl B MalblX TPYMIaX, TaKxKe
WCIOJb30BAaHUE HA YPOKAX TEXHOJIOTMU JIMYHOCTHO- OPHEHTUPOBAHHOIO U
CUCTEMHO- JEATEIbHOCTHOTO O0y4YEeHUSI.

npeomemubie:

. yMeHue paboTaTh € MaTEMAaTHYECKUM TEKCTOM (CTPYKTYpUpOBaHUE,
U3BJICYCHUE HEOOXOAMMOW HH(OpMAIMK), TOYHO U TPAMOTHO BBIpAXaTh CBOU
MBICIM B YCTHOMW M TMHUCbMEHHONW peuYd, TMPUMEHSSI MaTEeMaTUYECKYIO




TEPMHUHOJIOTUIO W CHUMBOJIUKY, HUCIOJIb30BaTh pa3IMYHbIE S3bIKM MAaTE€MAaTUKH
(crmoBecHBI, CHMBOJMYECKUH, Trpapuyeckuil), OOOCHOBBIBATb  CYXICHMS,
MIPOBOJUTH KJIacCU(UKALUIO, JOKA3bIBATh MATEMATUYECKHUE YTBEPKICHHUS;

. BJajJeHHe 0a30BbIM MOHATUWHBIM amnmaparoM: HMETh MPEICTaBICHUE O
yyclie, BJIaJCHUE CHUMBOJBHBIM S3BIKOM alreOpbl, 3HAHUE BJIEMEHTapHbBIX
(YHKIMOHAIBHBIX  3aBUCUMOCTEH, dopMupoBaHUE  MPEACTaBICHUH O

CTaTUCTHUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHPE U O PA3IMUYHBIX CIIOCO0aX UX
U3y4YeHHs, 00 OCOOEHHOCTSAX BBIBOJOB M MPOTHO30B, HOCSIIMX BEPOATHOCTHBIHI
XapakTep;

. YMEHHE BBIMOJIHATH anredpandeckue MpeoOpa3oBaHus PALMOHATBHBIX
BBIPOKCHUH, MPUMEHITh UX JJISI PEIICHUS y4eOHBIX MaTeMAaTHYECKUX 3aJad U
3a/1ay, BO3HUKAIOIIMX B CMEKHBIX YUEOHBIX MpeMeTax;

. YMEHHE IMO0JIb30BaThCd MaTeMaTUYeCcKUMU (HOpMyJaMu U CaMOCTOSTEIbHO
COCTaBIIATh (POPMYJIbI 3aBUCUMOCTEN MEXIy BEIMUMHAMHU Ha OCHOBE 000O0IIEHUs
YACTHBIX CIIy4aeB U IKCIEPUMEHTA;

. YMEHHE pellaTh JIMHEHHBIE YpaBHEHUS] U HEpPABEHCTBA, a TaKke
PUBOJAUMBIC K HUM yYpaBHEHUS, HEPABEHCTBA, CUCTEMbI; TPUMEHATH IpaPUUIECKHEC
NPEJICTABIICHUS Il PEIICHUsI M WCCIIEA0BaHUS yPAaBHEHM, HEPABEHCTB, CUCTEM;
NPUMEHSATH TIOJTyUYCHHBIC YMEHUS JJI PEIICHUs 3a/lad U3 MAaTeMaTUKH, CMEXKHBIX
IPEAMETOB, IPAKTUKU;

. OBJIaJICHUE CHUCTEMON (YHKIMOHAIBHBIX TOHATHH, (PYHKIIMOHAIBLHBIM
A3BIKOM M CHMBOJIMKOW, yMEHHE CTPOUTh Tpaduku (GYHKIUN, OMHUCHIBATH HX
CBOICTBa, WCIIOJNBb30BaTh (YHKIMOHATBHO-TpadUUYECKUe TMPEACTaBICHUS IS
ONMCAHMS M aHAJIM3a MaTeMaTHYECKUX 3a/1a4 U PeasIbHbIX 3aBUCUMOCTEM;

° OBJIAJICHHUC OCHOBHBIMH criocobamu MMpCaACTaBICHUA )41 aHaJIu3a
CTaTUCTHUYCCKUX JaHHBIX;
° YMCHHUC TIIPHUMCHATL H3YUYCHHBIC IIOHATHUA, PC3YJIbTATbl WM MCTOAbI IIPpU

pELICHUM 3aJa4 W3 pPa3JIMYHbIX pa3JesioB Kypca, B TOM 4YHUCJIE 3aJad, He
CBOJAIIMXCS K HEMTOCPEACTBEHHOMY IPUMEHEHHUIO U3BECTHBIX AJITOPUTMOB.

Ilnanupyembie pe3yibTaThl OCBOCHHUSI Kypca ajaredpsbl B 7-9 kiiaccax

Jlist obecniedeHusi BO3MOXKHOCTH YCTICTIHOTO MPOJIOJKEHUs 00pa30oBaHus Ha

0a30BOM | yTIIyOJIGHHOM (BBIICTICHO KYPCUBOM) YPOBHSIX BBITYCKHHUK MOTYYHT
BO3MOKHOCTh HAyUUThCs B 7-9 Kiaccax:

JJIeMEHTBI TEOPHH MHOKECTB H MATEMATHYECKOH JIOTHKH

. OnepupoBaTh TOHATHSIMH: MHOXKECTBO, XAPAKMEPUCMUKU MHONCECMEd,
AJIEMEHT MHOXKECTBA, MHycmoe, KOHeYHoe U  OecKOHeuHoe MHONCecmad,
MTOAMHOYKECTBO, IPUHAICKHOCTD, BKIIOUCHUE, PABCHCIBO MHOMNCECMSE,

. U300paANCaAmMb MHONCECMBA U OMHOUEHUE MHONCECME C NOMOWDbIO KPY2o8
Dunepa;,

. onpeoensims NPUHAOJIEHCHOCb INeMEHMA MHOHNCECMBY, 00beOUHEeHUIO U
nepeceyenuro MHOMICeCms,

. 3a/1aBaTh MHOXECTBO C TIOMOIIBIO TEPEUHCIICHHUS 3JICMEHTOB, CI10BECHO20
ONUCAHUSL,




. HaxXOJUTh TIepeceueHne, OOBEAMHEHHE, IMOAMHOXKECTBO B TPOCTEHIIIMX
CUTYaIHsIX;

. OTIepUPOBATH MTOHSATHSIMU OTIpe/ICIICHHE, aKcuoMma, TeopemMa,

JIOKA3aTeIbCTBO, BbICKA3bIGAHUE, UCMUHHOCMb U JONCHOCMb  GbICKA3bIBAHUS,

ompuyaHue 8bICKA3bIBAHUL, ONePaAyUU HAO BbICKAZLIBAHUAMU. U, UTU, He, YCIOBHbIe

8bICKA3bIBAHUSL (UMNIUKAYUU),

. MPUBOAUTH TPUMEPBI W KOHTPIPUMEPHI IS TOATBEPKIAECHUS CBOMUX
BBICKA3bIBaHUM;

. CTPOUTBH BBICKA3bIBaHUS, OTPULIAHUS BbICKAa3bIBAHUM.

B noBceqHeBHOM KM3HU M NIPU M3YYEHUM APYTUX MPeIMETOB:

. UCIIOJIB30BaTh TpaUUYECKOe TMPEJICTABICHUE MHOXXECTB i OINUCAHUS
peanbHBbIX MPOLIECCOB U SIBJICHUUW MPU PEIICHUH 3a/1ad U3 JPYTrux y4eOHBIX
IIPEIMETOB;

. CMpoOUmMs Yenouku YMO3AKIOYEHUU HA OCHO8€ UCHONIb308AHUSL NPABGUTL

J02UKU,

. UCNONB308AMb MHONCECMBA, ONEPAYUU C MHOMICECMBAMU, UX epadhuiecKoe

npeocmasienue 0Jisi ONUCAHUSL PealbHbIX NPOYECCO8 U 61eHUlL.

YucJaa

. OnepupoBaTh  MOHATHUSAMHU:  HATypaJbHOE  YHUCIO, 1EJO€  YHUCIIO,
OOBIKHOBEHHast  JapoOb, JecsiTUYHas  ApoOb, CMeEIIaHHas  JApoOb,
paloHaIbHOE YUCII0, apu(PMETHIECKUI KBaAPaTHBIA KOPEHb;

. Onepuposamv NOHAMUAMU: MHONCECMBO HAMYPAIbHbIX YUCE]l, MHOHMCECTNBO

Yenvblx Hucen, MHONCeCMBO pPAYUOHAIbHBIX YUCEN, UPPAYUOHAIbHOE YUCTIO,

K8AOPAMHbILL KOPEHb, MHONCECMB0 OeUCmMBUMENbHbIX UYUCEeN, 2e0MempPUYecKast

UHmMepnpemayusi HamypaibHolX, YeablX, PAYUOHAIbHBIX, OeUCBUMEIbHBIX YUCE,

. NOHUMAMb U OOBACHAMb CMBICI NOZUYUOHHOU 3ANUCU HAMYPATILHO20 YUCIA,

. UCIOJIb30BAaTh CBOWCTBA YHWCEN W IPaBWJIa JCUCTBUM IPU BBIIIOJHECHUU

BBIYUCIICHUN, 6 mOoM uucie ¢ UCNONb308AHUEM NPUEMOE PAYUOHATbHBLX

B8bIYUCTCHULL,

. BBITMIONHATH  OKPYTJI€HUE pAlMOHAIBHBIX YHCEI B COOTBETCTBUU C

MIPaBUJIAMH U C 3A0AHHOU MOYHOCMbIO,

. pacrio3HaBaTh U CPABHUBANb PALIMOHAIIBHBIE U UPPALIMOHATIbHBIE YUCIIA;

. npeocmasisims payuoHaiIbHoe YUCIO 8 Ude 0eCAMUYHOLU Opoou,

. YROpAO0OUUBAMb YUCAA, 3ANUCAHHbIE 8 8UOEe OOLIKHOBEHHOU U 0eCAMUYHOU

opoou,

. Haxoautb HOJl m HOK uucen u ucnonvzoeams ux npu pewenuu 3a0au.

B noBcegHEeBHOM »KU3HU U NIPU U3YYEHHUHU JPYTUX MPeIMETOB:

. OLICHUBATh PE3yJIbTAThl BBIYUCICHUN MPU PEIICHUH MPAKTUYECKUX 3a/aY;

. BBITIOJIHSITH CPABHEHHUE YKCEIN B PEAIbHBIX CUTYalUAX;

. COCTaBJISITh YUCJIOBBIE BBIPAKECHUSI MPU PEUICHUU MPAKTUUYECKUX 3a7a4 U
3a/1a4 U3 APYrUX Y4eOHBIX MPEIMETOB;

. NPpUMEHAMb — NPAULd  NPUOTUINICEHHBIX — GLIYUCTEHUL  NpU  peuleHuu

NPaAKmu4eckux 3a0ay u peuleHuu 3a0ay 0py2ux y4eOHbvlx npeomemos;

. 8LINONIHAMb ~ CPABHEHUE  Pe3VIbmamos  6blYUCTIeHUll  NpU  peueHuu

npakmudeckux 3abaq, 6 mom vuciie I’lpu6ﬂu9fC€HHblx 6bl‘luCJZ€H1/lIZ,'



. COCMagnaAms U OYEeHUBAmMb  HUCILOBble  BbIPANCEHUS NpU  peuleHUul
NPAKmMuyecKux 3a0ad u 3a0ay u3 opy2ux y4eonvix npeomemos;

. 3anucvl@ames U OKpY2Isimb YUCIO08ble 3HAYEHUS PedlbHblX 6elUdUH C
UCNONIL308AHUEM PAZHBIX CUCTEM UBMEPEHUS.

ToxkaecTBEHHBIE IPE0OPA3OBAHNS

. OnepupoBaTh NOHATUSAMHU CTENEHU C HATYPAJIbHBIM MOKA3aTENEM, CTEIIEHHU C
LIEJIBIM OTPULIATENIBHBIM IT0KA3aTENEM;
. BBIMIOJHATh HECJOXHBbIE MpeoOpa3oBaHUsl [JIl BBIYMCICHUS 3HAYCHUUH

YUCJIOBBIX BBIPAXXEHUM, COIEPKALIMX CTENEHU C HATypajbHBIM II0Ka3aTeJIeM,
CTEIIEHU C LIEJIBIM OTPULIATEIbHBIM [10Ka3aTeIIEM;

e  BBINOJHATH MNPeOoOpa3OBaHMsS LENBIX BBIPAXKEHUN: PpACKpPbIBATh CKOOKH,
IPUBOANTH MOJOOHBIE CIIAra€MBbIE; BBIIOJIHATD Oeucmeus ¢ 0OHOUIeHaAMU
(cnodcenue, evluumanue, YMHOJCEHUe), OeUCmeuss ¢ MHO20YACHAMU
(cnodicenue, sbiuumanue, YMHONCEHUE),

e  HCHOJB30BaTh (POPMYJBI COKPAIIEHHOTO YMHOEHUS (KBaapaTr CYMMBI,
KBaJpaT pPAa3HOCTH, PAa3HOCTh KBAJAPaTOB) Il YIPOILIEHUS BBIYKCICHUM
3HAYEHUU BBIPAKECHUM;

. 8BINOIHAMb PA3NOAHCEHUE MHO20UTIEHO8 HA MHONCUMENU OOHUM U3 CHOCODO08:
8bIHECeHUe 3a CKOOKY, 2pYNnupoeKda, UCNoIb308anue @opmyn COKpaujeHHo20
VMHOICEHUS,

. 8b10eAMb KAOpam CyMMbl U pa3HOCU 0OHOYNEHO8;

. PACKIA0bI8aAMb HA MHONCUMENU K8AOPAMHbIL  MPEeXuieH,

. 8bINOIHAMb NPE0OPA308AHUS BbIPANCEHUL, COOEPHCAUUX CIENeHU C YeTlbIMU

OMPUYAMENbHLIMU NOKA3AMENIMY, Nepexooums om 3anuci 6 eude CmeneHu c
YenviM OmpuyamenbHulM NOKa3ameem K 3anuci 6 suoe opoou,

. BBIMIOJIHATh ~ MpeoOpa3oBaHusl  APOOHO-PAllMOHATBHBIX  BBIPAYKCHUIA:
COKpaleHue apoOei, mnpuBeAeHUE anredpanmdeckux Japobel Kk  obOmemy
3HAMCHATEINI0, CJIOXKCHHWE, YMHOXCHHE, JeJICHHe aireOpandeckux JpoOei,
8036edeHuUe aneedpauieckol Opoou 6 HAmypaibHyl0 U Yeayio OmpUYAmeIbHyIo
cmenemn,

. BLINONIHAMb  NPEo0OPA308AHUS  BbIPANCEHUU, COO0EPHCAUUX  KBAOPAMHbLE
KOpHU,

. 8bl0enAMb  K8AOpam CyMMbl UMY PA3ZHOCMU O8YUIeHd 6 GblPANCEHUSX,
cooepaicawmux Keaopammuule KOPHU,

. 8bINOIHAMb NPEOOPA308AHUS BLIPANCEHUU, COOEPHCAUSUX MOOYTb.

B noBcegHeBHOM KU3HU M NPU U3Y4YEHHHU IPYTUX MPeIMETOB:

. BBITIONHATE TIPEOOpa30oBaHUsI W JCUCTBHS C YHCIAMH, 3alMCAHHBIMU B
CTaHJAPTHOM BUJIE;

. 8LINONIHAMb NPeoOPA308aHUs AN2eOPAUYECKUX GbIPANICEHUL NPU pelueHUuU

3a0ay 0py2ux yueOHblX npeomemos.

YpaBHeHHsI M1 HEPABEHCTBA

. OnepupoBaTh NMOHATHSMH: ypaBHEHHE, HEPABEHCTBO, KOPCHb YpaBHEHHS,
pEIICHNEe HEPaBEHCTBA, pPABHOCUIbHbIE YPABHEHUs, 001acmv  onpeoeieHus
VpaeHeHus (HepaseHCcmad, cucmembvl YPasHeHUll Uil HepageHCma),;




. peliatb JUHEHHbIE YpPaBHEHUS U YPAGHEHUs, C800AWuUecs K JUHEUHbIM C
MOMOILBIO TOXKAECTBEHHBIX TPEOOPA30BAHUI;

. pemaTh KBaJapaTHbIC YPABHEHUS U YPAGHEHUs, CBOOAUUECS K KBAOPAMHBIM C
MTOMOIIBIO TOXKICCTBEHHBIX TPEOOPA30BAHNUN;
. peuwiamsb OpOOHO-TUHEUHbLE YPABHEHUSL,
. pewiamsb npocmetiuiue UppayuoHalbHbvle YPaAGHEeHUs.,
. peniath ypaBHEHUS BUa X'=4,;
. peuwiamsb YPAGHEeHUsT CNOCOOOM PA3NONCeHUs. HA MHOICUMENU U 3aMeHbl
nepemeHHOU;
. UCNONB308AMb  MemOoO UHMEP8ANos Ol peuleHus yeavlx u OpoOHO-
PAYUOHATILHBIX HEPABEHCME;
. peuwiamsb JuHeliHble YPAGHEeHUs U HePABeHCMEA C Napamempamu;,
. peuams HeCl0JiCHble K8AOPAMHble YPABHEHUS C NAPAMEMPOM;
. peuams HeCl0JHCHble CUCTNEMbL IUHEUHbIX YPABHEHUN ¢ NapaMempamu;
. peuiams HeCl0JiCHble YPABHEHUS. 8 YElblX YUCTAX.
B noBceqHeBHO KM3HU M TP M3YyYeHHH APYTUX MPEAMETOB:
. COCTaBIIATh W PEIIATh JUHCHHBIC W KBAJAPATHBIC YPABHEHUS, VPAGHEHUS, K

HUM c800sAwjuecs, CUcmembvl JUHEUHbIX YPAGHEHUll, HepageHCcme TPHU PEIICHUU
3aJ1a4y APYrux y4eOHBIX PEIMETOB;

. 8bLINONIHAMb  OYEHKY Npasoonooodus pe3yiomamos, Noayuyaemvlx npu
peuleHul TUHEeUHbIX U K8AOPAMHbBIX YPAGHEHUN U CUCTNEeM JIUHEUHbIX YPAGHEeHUU U
HepaseHCcms npu peuteHul 3a0ay Opyeux yueoHvlx npeomemos;

. 8bI0UPamMb COOMEEMCMEYIOUUE YPAGHEHUS, HEPABEHCMBA UNU UX CUCTNEeMbl
011 COCMABIeHUsT MAMeMamuieckol mMooeau 3a0aHHOU PealbHOl CUMYayuu Uil
NPUKIAOHOU 3a0ayu;

. yMemv  UHMeEpPNnpemuposams NOJYYEHHbI NpU peuleHuu YPasHeHus,
HepageHcmea UaU Ccucmemsvl pe3yibmam 6 KOHMeKCme 3Ad0aHHOU pealbHOU
cumyayuu uiu nPuUKIaoHou 3a0ayu.

DyHKUUMA
. OnepupoBaTh TMOHATHIMU: (PYHKYUOHANbHASL 3a8UCUMOCTMb, (DYHKITHA,

rpaduk QyHKIUHU, CIOCOOBI 3aanus (PyHKIHUH, apryMEeHT W 3HadeHHe (DYHKITNH,
0o0NacTh OMNpEACNICHUS W MHOXECTBO 3HaueHUN GYHKIHUUA, HYIH (QYHKIUH,

npOMENCYmKU 3HAKONOCMOSIHCMEA, MOHOMOHHOCHIb @yHuxyuu,
YemHOCMb/HeuemHOCMb PYHKYUU,

. CTpouTh TpaduKd JUHEHHOW, KBagpaTMuHOW GyHKIMIA, 0OpaTHOMN
MIPONIOPITHOHATIFHOCTH;

. Ha npumepe K6AOPAMUYHOU (QYHKYUU, UCNOIb308aMb NPeoOPa306aHUsL
epaguka gyukyuu y=f(x) ons nocmpoenus epaguxa ¢pynxyuu y=af(kx+b)+c ;

. COCMAaBNAmMy YPAGHEeHUs NPAMOU HO 3A0AHHLIM YCIOSUAM. NPOX0OAel

yepes 08¢ MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0OsAuel uepes OAHHYI0 MOUKY
U NapaniervbHol OAHHOU NPAMOLL,

. uccnreoosamo QyHKYUO No ee 2paguxy;

. HAX00UmMb MHOMCECMB0 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMU KBAOPAMUYHOU (DYHKYUU,



. OTepUPOBAaTh  MOHATHUSAMH:  TIOCIEIOBATEIBHOCTh,  apudMeTHdeckas
MIPOTPECCHsI, TEOMETPUUECKAs TIPOTPECCHS;

. peuams 3a0ayu Ha apUGMemudecKyio u 2eoMempuieckyio npopeccuio.

B noBceqHeBHON KM3HU M IPHU U3YYEHUH JAPYTUX MPEIMETOB:

. ULIIOCMPUPOBAMb ¢ NOMOWDBIO 2pAPUKA  PeabHyl0  3A8UCUMOCTL  UIU
npoyecc no ux XapaKxmepucmukam,

. UCNONIBL3068AMb CBOUICMEA U 2PADUK K8AOPAMUUHOU DYHKYUU NPpU peuleHUul
3a0a4 u3 Opyeux yueOHvix npeomemos.

TeKcToBbIC 321241

. Pemate mpocThie M crodicHble 3a0ayu pA3HLIX MUNOS, A MaKdice 3a0adu
NOBLIUWEHHOU MPYOHOCTU,

. UCIIOJIb30BaTh pa3HbIC KPATKUE 3aIMMCH KaK MOJICTH TCKCTOB CIIOXKHBIX 3a]1a4
JUTSI TIOCTPOCHUS IIOUCKOBOM CXEMBI U PEIICHUS 3a/1a4;

. Paziuiames Mooeib mekcma u Mooeib peuerus 3a0ayu, KOHCMpyupoeams K
O0O0HOU MOOeNU peuleHsi HeCI0NCHOU 3a0adu pasHvle MOOeIU MeKCma 3a0aiu;

. 3HATh U npumensms 0da crocoda morcka pemeHus 3aaad (0T TpeOboBaHUS K
YCIIOBHIO M OT YCJIOBUS K TPeOOBaHUIO);

. MOJICJTUPOBATh PACCYKJICHUS IPHU TTOMCKE PEIICHUS 3a]1a4 ¢ ITOMOIIIbIO Tpad-
CXEMBI;

. BBIJICIISITH ATAIbl PEIICHUS 3a]]a9U U COOepICanue Kaxcooeo smand;

. yMemb 8b10UPAMb ONMUMATbHLIL Memo0 peueHUus 3a0aiu U 0CO3HABANb

8b100p Memood, paccmMampusams pasiuuHble Memoovl, HAXOOUMb pa3Hble
peulenus 3a0adu, eciu 803MONCHO,;

. AHAUZUPOBAMb 3aMPYOHEHUs. NPU PeUleHUU 3a0ay;

. BLINONIHAML  pa3luuHble  NPeoOpa306aHus  NPEeONIONCeHHOU  3adauu,
KOHCMPYUpo8ams Ho8ble 3a0ayu U3 OGHHOU, 8 MOM Yucie oopammbie;

. UHmMepNpemuposams — BbIUUCIUMENbHbIE — pe3yIbmamsl 6  3a0aue,
uccne008amov NoNYyYeHHOe peuleHue 3a0adu,

. AHATUUPOBAMNb BCEBO3MOIICHBIE CUMYAYUU 83AUMHO20 PACNOLONCEHUSL 08YX

00beKmMo8 U U3MeHeHUe UX Xapakmepucmukx npu COBMeCmMHOM OBUNCEHUU
(ckopocmb, 8pems, paccmosHue) npu peuleHuu 3a0ai Ha OBUNCEHUE 08YX
00beKmMOo8 KaK 8 0OHOM, MAK U 8 NPOMUBONOJIONCHLIX HANPABIEHUSX,

. 3HATh Pa3Iu4re CKOPOCTEH 00BEKTa B CTOSUYEH BOJE, MPOTUB TEUCHUS U IO
TEUEHUIO PEKU; UCCIe008aMb 8CEB03MONCHbIE CUMYAYUU NPU peuleHuu 3a0ayd Ha
08udICeHle NO peKe, pACCMampudams pasHsle CUCeMbl OMCcYema,

. pemaTth pa3HOOOpA3HbIE 3a/1a4H «HA YaCTH,

. pewiams U 0OOCHOBbIBAMb  C80€  peuleHue  3a0au  (8blOeNsAMb
MAmMeMamudecKyo OCHOBY) HA HAXOJHCOeHUue 4acmu 4Yucia U 4ucia no e2o 4acmu
HA OCHOB€ KOHKPEMHO20 CMblCAa Opoou;

. OCO3HAaBaTh W  OOBSACHATH HWJCHTUYHOCTh 3ajlad  pa3HbIX THIIOB,
CBSI3bIBAIOIINX TPU BEIWYUHBI (Ha pa0OTy, HA MOKYIKH, HA IBM)KEHUE), BBIACISThH
STU BEJMYMHBI U OTHOUIECHUS MEXKIYy HHUMH, MPUMEHITh UX MPU PEUICHUU 3ajiad,
KOHCTPYUPOBATh COOCTBEHHBIE 3a7]a4 YKa3aHHBIX TUIIOB;

. énadems OCHOGHbIMU MemoOaMu peuwenus 3a0ady Ha cMecu, CHIaebl,
KOHYeHmpayuu,



° peutanto 3a0a4u Ha npoyeHnisvl, 6 MmMOM Uucie, CJH0IHCHblEe NpPOYyeHmuvl C
06OCHO6CZHM€M, UCnoJjib3ys pasrnsvie Cl’lOCO6bl,'

. peuams n1o2udeckue 3a0aiu pazHulMu cnocooamu, 8 mom uucie, ¢ 08YMsl
Onokamu u ¢ mpemst O10KaMu OAHHBIX C NOMOWbIO MAOIUY;

. peuams 3a0a4u N0 KOMOUHAMOPUKE U Meopuu 8eposimHOCmell Ha OCHO8e
UCNONIL30BAHUS U3YUEHHBIX MEeMOO08 U 000CHOBLIBAMb PeuleHUe;

. peuamsv HeCl0AHCHbIE 3a0ayU N0 MAMeMamu4ecKol Cmamucmuke;

. 061a0emb  OCHOBHbIMU — MeMmOoOAMU  pPeuleHUsi  CIOJNCEMHbIX  3a0ay:

apugmemuyeckutl, anreeopaudeckut, nepebop BAPUAHMO8, 2e0MempPUYecKul,
epaguueckull, NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHLIMU CUNYAYUSIX.
B noBcegHeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMETOB:

. BBIJIBUTATh THUIOTE3bl O BO3MOXHBIX MPEIEIbHBIX 3HAYEHUSX HCKOMBIX
BEJIMYUH B 3aj1a4e(Jies1aTh MPUKUIKY);
. 8bloesIMb NpU peuleHuu 3a0ad Xapakmepucmuku paccmampusaemorl 8

3a0aye cumyayuu, OMIUYHbIE OM PpealbHblX (me, Om KOMOPbIX
abcmpazuposanucs), KOHCMpYyuposams HOGble CUMYayuu C y4yemom dMmux
Xapakxmepucmuk, 8 YACMHOCMU, NPU peueHUuu 3a0ai Ha KOHYeHmpayuu,
VUUMbI8AMb NIOMHOCb 8eUjeCmBd;
. peulams U KOHCMPYUpO8ams 3a0aiu HA OCHO8€ PACCMOMPEHUS PedalbHblX
cumyayuii, 8 KOMopwix He mpeOyemcs MOYHbIU BbIYUCTUMETbHBLU Pe3yIbmam;
. pemaTh 3aJayd Ha JBW)KEHUE II0 PEKE, paccMaTrpuBas pPa3HbIE CUCTEMBI
oTcueTa.
CraTucTuka M TeOpus BepPOSATHOCTEH
. OnepupoBaTh NOHIATUSIMHU: CTONOYATHIE U KPYTrOBbIE JUATPAMMBbI, TaOIHIIbI
JAaHHBIX, CpeaHee apu(pMEeTHYecKoe, MeIuaHa, HauOoJblliee W HauMEHBIIIee
3HauY€HHUs BBIOOPKH, pa3Max BBIOOPKH, AUCHEPCHUs] U CTaHAAPTHOE OTKIOHEHHE,
ciy4alHas U3MEHUYUBOCTD;

. U3BIIEKaTh MH(OpPMAIMIO, MPEACTABICHHYI0O B TaONUIaX, HA JUarpamMmax,
rpadukax;

. cocmasnams  mMabauysbl, CMPOUmMsv OuaAzpamMmvl U 2epaguku Ha OCHOB8e
OAHHBIX,

. onepupo8amv NOHAMUAMU: PAKMOPUATL YUC]IA, NePEeCMAHOBKU U COUemaHUsl,
mpeyeonvruk llackans,

. NPUMEHAMb NPABUIIO0 NPOU3BEOEHUS NPU PelueHUU KOMOUHAMOPHBIX 340a4,

. onepuposamv — NOHAMUAMU.  CAVYAUHBIU  ONbIM,  CAVYAUHLIU  8bIOOD,

ucnolmanue, I1eMeHmapHoe  CaydailHoe codvimue (ucxood), Kiaccuueckoe
onpeodenenue 8epoAMHOCIU CIYYANHO20 COObIMUS, Oonepayuu Hao CAYYAUHbLIMU
coobimusaAmMuU;

. npeocmasiams UHGOpMayuio ¢ NOMowblo Kpy2os Juiepa,

. peuams 3a0ayu HA BbIYUCICHUE B8ePOSMHOCMU C NOOCYEeMOM KOIU4ecmsaa
8aPUAHMOB C NOMOWBIO KOMOUHAMOPUKU.

B noBceqHeBHOM KM3HU M TP U3YyYeHUH JAPYTUX MPEIMETOB:

. W3BJICKaTh, HWHTEPIPETHPOBATh ©  NpeoOpa3oBbIBaTh  HH(OpMaIHIo,
MPEACTaBICHHYI0O B Ta0nWIax, Ha JAuarpamMmax, Tpadukax, OTPaKaAIIYIO
CBOMCTBA M XapaKTEPUCTUKH PEATHHBIX MIPOIIECCOB U SBICHUN;



° onpedeﬂﬂmb cmamucmudecKkue xapakmepucmuku 6’bl60p0K no maéﬂuuaM,
Ouaepajwwajw, 2paqbw<aM, 6blNOJIHANIL CPABHEHUe 6 3daesucumocmu om yeiu
peuterusd 361061’4114,'

° OYeHUBsAaANmb 6€POAMHOCMb PeajlbHblX coObIMULL U S61eHUIL.

HcTopusi MAaTEMAaTHKH

. OnuceiBaTh OTAEIBHBIE BBIJAIONIMECS PE3YJIbTaThl, MOJYYEHHBIE B XOJI€
pa3BUTHUSI MATEMATUKH KaK HAYKU;

* 3HaThb NPUMEPbl MATEMAaTUUYECKUX OTKPBITUA M HX aBTOPOB B CBSA3U C
OTEYECTBEHHON U BCEMUPHOMN UCTOPHUEH;

* TIOHUMATh POJIb MATEMATUKHU B pa3BuTuU Poccuu;

*  Xapakmepuzoeamsv  6KIA0  B8bIOANWUXCS  MAMEMAMUKO8 6  pazsumue
MamemMamuKku U UHbIX HAYYHBIX obacmell.

MeToabl MATEMATHKH

*  BpiOupaTh NOAXOASAIINN M3YYEHHBIH METOM JJIsl PEIICHUS U3YYCHHBIX THUIIOB
MaTeMaTHYECKUX 3a/ad;

. MPUBOJIUTh MPUMEPHl MATEMATHUYECKHUX 3aKOHOMEPHOCTEH B OKpyKaroulen
JNEUCTBUTEIILHOCTH U MPOU3BEACHUSIX UCKYCCTBA;

. UCNONB3YSL UBYUEHHbIe MemOoOobl, NPOBOOUMb 00KA3AMENbCMBO, BbINOIHAMDb
onpoegeparcenue;

*  gbiOUpamv  U3yYeHHble MemoObl U UX KOMOUHayuu 011 peuleHus
Mamemamu4deckux 3a0ay;

*  UCNONB306AMb MaAmMeMamuiyeckKue 3HaHus Oas ONUCAHUS 3aKOHOMePHOCmel 8
OKpYdHcarouyels 0etiCmeumebHOCMU U NPOU3BEOeHUSIX UCKYCCMEA,

. npuMeHsmsb — npocmetiiue NPoSPaAMMHbIE CPeocmed U IJNEeKMPOHHO-
KOMMYHUKAYUOHHbBLE CUCTNEMbL NPU PeULeHUU MAMEMAMUYECKUX 3a0ay.

Ilianupyemble pe3yabTAaThl OCBOEHUs aJredpol 8 Kiacca

PaunonanbHbie 1pooH

Yuenux nayuumcs:

-BBITIOJTHATh TOKJIECTBEHHBIE TMPEOOpPA30OBaHMS PAIIMOHATBHBIX BBIPAKCHUN Ha
OCHOBE TPaBUJI JICHUCTBHUI HAaJl MHOTOWICHAMH U aJIreOpandecKUMH IPOOSIMHU
Yuenux nonyuum 603moxcHocms Hayuumscs:

-  HAYYUTHCS BBIOJHATH MHOTOIIATOBBIE MPeoOpa3OBaHUsS PaAIMOHATBHBIX
BBIPKEHUM, TPUMEHSS IMUPOKUI HAOOP cTOcOO0B U MPUEMOB;

-HAYYUTHCSI IPUMEHSTh TOXKJIECTBEHHBIE MPEe0Opa30BaHusl sl peUIeHUs 3a]a4 U3
Pa3IUYHbBIX pazzenon Kypca (Hanpumep, TUIS HAXOXKJCHUS
HanOO0JIbIIETO/HAMMEHBIIIETO 3HAUYCHHS BhIPAXKEHUS )

KBaapaTHble kopHH

Yuenux nayuumca:

-MCTOJIb30BaTh HauaJbHbIE MIPEACTABICHUSI O MHOKECTBE JICHCTBUTEIbHBIX YHCEIT,
-BJIaJIETh OHSITUEM KBaJ[PATHOTO KOPHS, MPUMEHSTh €0 B BEIYMCICHUSX;



-BBIMIOJIHATh TPEOOpPA30BaHUsl BBIPAXKECHHUM, COJACPKAIIUX CTEMEHU C IIEJIBIMU
MOKA3aTeJsIMA U KBaJpaTHBIE KOPHU;

- BbINO/HATb TOXAECTBEHHble Npeobpa3oBaHMA PALMOHANbHbLIX BblIPaXKeHWI Ha
OCHOBE MpPaBuUA AENCTBUI HAZ MHOFOYAeHaMN 1 anrebpanyecknmm gpobamm
YYeHUK nosay4yum 803MOXHOCMb HAy4YUMbCA:

-pa3BUThH MPEICTABICHUE O YHUCIE M YKMCIOBBIX CHUCTEMax OT HATypaJbHBIX 10
JNIEVUCTBUTEIIBHBIX YUCEI; O POJIM BBIYUCIEHUN B YETOBEUECKOM MPAKTUKE;

-pa3BUTh U YIUIYOUTb 3HAHUS O JECATUYHOMN 3aMUCU JEUCTBUTEIBHBIX YUCET
-HAYYUTHCSI  BBIMOJHSATH  MHOTOIIArOBBIE  MPeoO0pa3oBaHUs  pallMOHATBHBIX
BBIPKCHUH, TPUMEHSIS ITUPOKUI HAOOp CIIOCOOOB U TPUEMOB;

-HAY4YNTbCA NPUMEHATbL TOXKAECTBEHHbIE Npeobpa3oBaHMAa oA pelleHna 3a4a4 3
Pa3NYHbIX pasaenos Kypca (Hanpumep, ana HaXOXAeHuA
Hamboblero/HanMeHbLLEro 3Ha4YeHMA BblPaXKeHus)-

KBaapaTHbie ypaBHeHusI

YyYeHuUK Hay4yumca:

-peliaTh OCHOBHBIEC BU/Ibl PALIMOHAIBHBIX YPABHEHUH C OJHOM NMEPEMEHHOM;

- IOHUMAaTh YPaBHEHUE KaK BAKHEHIIYIO MATEMATUYECKYIO MOJAEIb JJIsl ONUCAHUS
U U3YUYEHHUS pa3HOOOPA3HBIX PeabHBIX CUTYAIIH;

-peniaTh TEKCTOBBIC 3a/1a4l aareOpandyecKuM METOI0M

YYeHuK nosay4yum 803MOXHOCMb HAYy4YUMbCA:

-OBJIAJICTh CIIENUATBLHBIMU IPUEMAMH PELICHUS YPABHECHUI;

-yBEPEHHO NPUMEHATb annapaT ypaBHEHUN ANA peleHua pa3HoobpasHbIxX 3aaad
N3 MAaTEMATUKU, CMENKHbIX NPeaAMeTOB, MPAKTUKMU

HepaBencrBa

YYeHuK Hay4yumca:

-[IOHUMAaTh U IPUMEHATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOIIIEHUEM
HEPABCHCTBA, CBOMCTBA YHCJIOBBIX HEPABEHCTB;

-peaTh JIMHEWMHBIC HEPABEHCTBA C OJHOW MEPEMEHHON U UX CUCTEMBI;
-NPMMEHATb annapaT HepPaBEeHCTB ANA peleHna 3a4a4 U3 pPasAnyHbIX pPa3aenos
Kypca.

YYeHuK nosay4yum 803MOXHOCMb HAY4YUMbCA:

-HAy4YUTHCA Pa3HOOOpa3HBIM IIpUEMaM J0Ka3aTeIbCTBa HEPABEHCTB;

-YBEpEHHO TIPUMCHSTH ammapar HEPaBEHCTB IS pEHIeHHUS Pa3HOOOPa3HBIX
MaTEMaTUYECKUX 3a7a4 U 3a]1a4 U3 CMEKHBIX ITPEIMETOB, ITPAKTUKH;

-NPUMEHATb rpaduyeckne npeacrtaBAeHUA [AA UCCNefO0BaHUA HEPABEHCTB,
CMUCTEM HEPABEHCTB, COAEPKALLUX BYKBEHHbIE KO3PDULINMEHTDI

CreneHb ¢ meJbIM MOKa3aTejaeM

Y4yeHuK Hay4yumca:

-BBIMIOJTHATh TIPEOOpa30BaHUsI BBIPAKCHUN, COJEPXKAIIMX CTEIEHH C IEJIBIMHU
MOKa3aTeJIsIMU

Yuenux nonyyum eozmoorcnocms Hayuumocsi:

-HAy4YUTHCS  BBITIOJIHATH  MHOTOIIArOBbIE  IPE0oOpa3oBaHUsS  PallMOHATBHBIX
BBIpaKEHU U, IPUMEHSISI LIUPOKUN HAaOOp cIOCOOOB U MPUEMOB



Conep:kanmne y4eOHOr o npeamera
8 kiacc

Pauuonanbubie apoou(234). PanuonansHas apoOb. OCHOBHOE CBOMCTBO
npoOu, cokpaiieHue apooei. ToXkIeCTBEHHbIE MPEeoOpa30BaHUs PATMOHAIBHBIX
BeIpakeHu. @yHkius y = k/x u ee rpaduk.

Ieab: BeIpaboTaTh yMEHUE BBINOJIHATH TOXJECTBEHHbIE TpeoOpa3oBaHuUs
palMOHANBHBIX BBIPAXKCHUIA.

VYyaiuecs: JOJDKHBI IOHUMATh, YTO CYMMY, Pa3HOCTh, MTPOU3BECHUE U YACTHOE
npo0eil Bcerja MOXHO MPEJCTaBUTh B Bujae Jpoou. [lpuoOperaemble B JaHHOU
TEME YMEHHS BBINIOIHATH CIIOKEHUE, BRIUUTAHUE, YMHOXKCHHUE U JIeJIeHue Ipooeit
SIBJISIIOTCSI OTIOPHBIMU B MPeoOpa3oBaHUSAX JIPOOHBIX BbIpaxkeHuil. [loaTtomy um
clelyeT YIAeIUTh 0c000e BHUMAHHUE.

B nanHoll TeMe pacimMpsitoTCs CBEJICHHUS O CTAaTUCTHMUYECKUX XapaKTEPUCTHKAX.
BBoauTcst moHATHE CPEHETO TAPMOHUYECKOTO Psifia MOJI0KUTEIbHBIX YUCET.

KBaagpatubie kopHu(194). [lonarue 00 upparmoHanbHbIX 4YHciaax. OOmme
CBEJICHHSI O JCUCTBUTENbHbIX uHciax. KsaapatHelii KopeHb. [loHsiTHE O
HaXO0XJACHUH TPUOIMKEHHOTO 3HA4YeHHWs KBajgpaTHoro kopHs. (CBoiicTBa
KBaJIpaTHBIX KopHel. [IpeoOpa3oBaHusi BBIpaXKEHUH, COAEpKAIIUX KBaJpaTHBIC
xoprn. OyHKIWS y = \x, ee CBOICTBA U TpadHK.

Heab: cucreMaTU3upoOBaTh CBEACHUS O pPAalMOHAIBHBIX YHUCIaX M JaTh
npecTaBieHne 00 MPPAlMOHATBHBIX YMCIAX, PACHIUPUB TEM CaMbIM TOHSITHE O
quclie; BBIPA0OTaTh yMEHHE BBINOJIHATH NPEOOpPa30BaHUS  BBIPAKCHUH,
COJIepIKallliX KBaJAPATHbIE KOPHH.

B naHHOl TeMe ydyaliuecs NMOJIy4alrOT HAdyaJlbHOE MPEACTABICHUE O MOHSITUU
nerictBuTeNbHOrO yncaa. C 3Toi 1enbio 0000MIat0TCsl U3BECTHBIC 00 YJaroIUMCS
CBEJICHU O PAllMOHAIBHBIX YUCIIAX.

[Ipn BBemeHWM TIOHSATUS KOPHS TMIOJE3HO O3HAKOMHUTH OOYYalOUIUXCs C
HaxO0XJICHUEM KOpHEM C TOMOIIbIO KajubKyjsaTopa. (OCHOBHOE BHHUMAaHHUE
VAENSAETCA TIOHATUIO apU(PMETHYECKOTO KBAJPAaTHOTO KOPHS H CBOMCTBaM
apu(PMETHIECKUX KBAJAPATHBIX KOpHEH. CrernuaibHOe BHUMAaHHUE YACHSICTCS
OCBOOOXKJICHHIO OT UPPALMOHATHHOCTH B 3HAMEHATENE IPOOH.

[Ipomomkaercs pabora 1O pa3BUTHIO (YHKIUOHAIBHBIX MPEACTABICHHM
oGyuaromuxcs. PaccmarpuBarorcst pyHKIHS y = VX, €8 CBOHCTBA 1 rpaduk.

KBagparubie ypaBHenusi (214). KBagpatnoe ypaBHeHue. @opmyiia KOpHEH
KBaJ[paTHOrO ypaBHEHUsA. PelleHue panroHalbHbIX ypaBHeHUM. Pemienue 3anmauy,
NPUBOASIIMX K KBAQJAPAaTHBIM YPaBHEHUSIM M MPOCTEUIINM paluOHATbHBIM
YpaBHEHHUSIM.

Heab: BoIpaboTaTh YMEHHUS pelllaTh KBaJpaTHbIE YPAaBHEHUS M MpPOCTEUIINE
palMOHAJIbHbBIC YPABHEHUS M IPUMEHATh UX K PEIICHUIO 3aa4.



B navane TeMbl NPUBOIATCS NPUMEPHI PEUICHHS HEMOJHBIX KBAJPATHBIX
ypaBHEHUW. PaccMaTpuBalOTCA anrOpUTMbl PELICHUS HEMOJHBIX KBaJpaTHBIX
YPaBHEHUN Pa3IUyYHOIO BHUJA.

OCHOBHOE BHUMAaHHE CIEYET YAEIUTh PEIIEHHUIO YPaBHEHHMI BUaa ax? + bx +
¢ = 0 c ucnonbzoBanueM (HopMyJsibl KOPHEH.

B nanHo# Teme yuanuecs: 3HakomsTcs ¢ ¢popmynamu Buera, BhIpakarOmUMHU
CBSI3b MEXJY KOPHSIMHU KBaJpPAaTHOTO YypaBHEHUS M ero KodhQuiueHTamu.
VYuyanuecs oBiaieBalOT CiocoOOM PEIICHUsT IPOOHBIX pallMOHAJIBHBIX YPaBHEHUH,
KOTOPBIA COCTOMT B TOM, YTO PEUICHHE TAKUX YPABHEHUW CBOJIUTCS K PEUICHUIO
COOTBETCTBYIOIIIMX  IIEJBIX yPAaBHEHUW C TMOCIEAYIOIMIUM  HUCKIIOYCHUEM
MOCTOPOHHUX KOPHEH.

N3ydyeHnne paHHOW TEMbl TO3BOJISIET CYIIECTBEHHO pACIIMPUThL amnmnapar
YpaBHEHUM, UCTIOJIb3YEMBIX I PEIICHUS TEKCTOBBIX 3a7a4.

HepaBencrBa (204). YucnoBsle HepaBeHCTBaA M UX cBoicTBa. [lowieHHoe
CJI0)KEHHWE M YMHOMXEHHME YHMCJIOBBIX HEpaBEHCTB. [lOrpemHoCTh WM TOYHOCTH
npubmkenus. JINHeitHbIe HEpaBEHCTBA C OJTHOU MEPEMEHHON M UX CUCTEMBI.

eab: 03HAKOMUTH OOyYAIOIUXCA C NMPUMEHEHUEM HEPABEHCTB JJISI OIEHKHU
3HAYCHUI BBIpOXCHUH, BHIPA0OTATh YMEHHUE pellaTh JIMHEHHBIC HEPABEHCTBA C
OJHOW MEPEMEHHON U UX CUCTEMBI.

CBolicTBa YHMCIIOBBIX HEPABEHCTB COCTABJISIOT Ty 0a3y, Ha KOTOPOW OCHOBAaHO
pelIeHrne JUHEWHBIX HEPABEHCTB C OJIHOM NepeMeHHOU. TeopeMbl 0 Mo4YlIeHHOM
CIOKEHHH M YMHOXEHUU HEPAaBEHCTB HAXOIAT NMPHUMEHEHUE MPU BBIIOJHEHUU
IPOCTEUIINX YIPAXKHEHUI HA OLIEHKY BBIPAXXEHUW MO METOAY rpaHull. Boasrcs
MNOHSTHSI a0CONIOTHONW MOTPEIIHOCTA M TOYHOCTH MPUOMKEHHS, OTHOCUTEIHHOM
HNOTPELIHOCTH.

B cBA3M ¢ penieHMEM JMHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHOW JaeTCA
NOHSTUE O YHUCIOBBIX MPOMEKYTKaX, BBOISATCSA COOTBETCTBYIOLIME HAa3BaHUS U
o6o3HavyeHUs1. PacCMOTpEeHHMIO CHCTEM HEpPaBEHCTB C OJHOW TEpEeMEHHOMN
NPEIIIECTBYET O3HAKOMJICHHE OOYyYaIOIIMXCS C TOHATHUSMU TEPECEUCHUs] H
00BbeINHEHUS MHOYXKECTB.

[Ipyn pemieHMM  HEPABEHCTB  HWCHOJIB3YKOTCS  CBOMCTBA  PaBHOCHIIBHBIX
HEPABEHCTB, KOTOPBIE pa3bICHIIOTCA HA KOHKPETHBIX mpumepax. Ocoboe
BHUMAaHHE CIIEYET YIACIUTh OTpab0TKEe YMEHHS pellaTh MPOCTeHIe HepaBEeHCTBA
BHJIa ax > b, ax < b, OCTAaHOBUBIIUCH CIICIIUAILHO Ha CiTydae, koraa, a<0.

B a3T0ii TEeMe paccMarpuBaeTCs TaKkKe PEIICHUE CHUCTEM JBYX JIMHEWHBIX
HEPABEHCTB C OAHOM MEPEMEHHOM, B YACTHOCTH TAKUX, KOTOPBIE 3aMMCAaHbI B BUJIE
JIBOMHBIX HEPABCHCTB.

CreneHb ¢ HeJbIM NMOKa3aTegeM. JieMeHThl cTaTUCTUKU(114). CTenenn
C LEJbIM TOoKa3zaTesneM U ee cBoiicTBa. CtanaapTHbId BUA uncia. [IpubnuxeHnHble
BbluncieHusa. COOp W TpyNIHpPOBKA CTATHCTUYECKUX JaHHbIX. HarisgHoe
MpECTaBICHUE CTATUCTUYECKON HHPOPMAIUH.

Heab: BbIpaboTaTh yMEHUE NPUMEHATh CBONCTBA CTENEHU C  IEJIBIM
MOKa3aTeJIeM B BBIUHMCICHHUSX M MPeoOpa3oBaHUAX, CHOPMUPOBATH HayalbHBIC
MpeACTaBIEHUs 0 cOOpe U IPYIIUPOBKE CTATUCTUUECKUX JAAHHBIX, UX HArJISHOMN
WHTEPNPETALHH.



B »T0li Teme QopMynHpylOTCS CBONCTBAa CTENEHH C LEJNbIM IOKa3aTeseM.
Meton n0OKa3aTeNnbCcTBa ATHX CBOMCTB IOKA3bIBAETCS HA MPUMEPE YMHOKEHHUS
CTeNeHEel C OJAMHAKOBBIMM OCHOBaHUAMHM. JlaeTcs MOHATHE O 3alUCU YUCIa B
cTaHAapTHOM Buze. I[IpuBOAATCA NpUMEpPBHI HCIOJIB30BAaHUS TAaKOM 3aluCU B
(¢u3MKe, TEXHUKE U IPYTUX 00JIacTAX 3HAHUM.

VYyamuecss ToOAydarT HaydajlbHble MPEACTaBIeHUS 00  OpraHU3aLMU
CTaTUCTHUYECKUX HcclieqoBaHui. OHU 3HAKOMSATCSA C MOHSTHSIMHU T€HEpaJbHOU U
BBIOODOYHON ~ CcOBOKynmHOCTH.  [IpuBomsTcs  mpuUMepbl  MpPEACTABICHUS
CTAaTUCTHUYECKUX JaHHBIX B BHUAE TaOJMUI] YAaCTOT W OTHOCUTENIBHBIX YaCTOT.
OO6yyaromumMces npejaraloTcs 3a/laHus Ha HaX0XkKAeHHe 1o TabauIe YacTOT TaKUX
CTaTUCTHYECKUX XapaKTePUCTUK, KaK cpeaHee apupMeThueckoe, Moja, pa3Max.
PaccmatpuBaercs Bompoc O HarjsigHOM HMHTEpIpETalMd  CTaTUCTHYECKOM
uH(pOpMaIIH.

IToBTOpenue(84).

Hean: [loBTOopenue, o00001IeHNe M CUCTEMATU3alMs 3HAHUW, YMEHHU W

HaBBIKOB 32 Kypc anredpsl 8 Kiacca.
Hroro: 102 u.

TemaTnyeckoe njaHupoBanue 8 Kiacc

Neni/r1 | I'maBa KoanuaectBo
4acoB

1. PanmonanbabIe 1poOH 23

2. KBanpaTHbie KopHU 19

3. KBangpaTHbie ypaBHeHUs 21

4, HepasencTsa 20

5. CreneHs ¢ 1eNIBIM MoKa3aTelIieM. DIIEMEHTBI 11
CTaTUCTUKH
[ToBTOpEHME 8
Hroro 102




KaJICHIIapHO-TEMaTI/I‘IeCKOC IJIAHUPOBAHHE

8 kiacc
Koanuec Jlara
n/n Tema ypoka TBO NPOBeACHUs
4acoB Ilian \ DakT
I'nasa |. PannonanbHbie 1pooun 23
1 | PaumronanbeHble 1poOU U UX 1
CBOMCTBA
2 | PanimonanbHble 1poOU U UX 1
CBOMCTBA
3 | PanimonanpHbIe 1poOH U MX 1
CBOMCTBA
4 | ParmoHanbHbIE IPOOU U UX 1
CBOMCTBA
5 | PanimonanpHbIe 1poOH U MX 1
CBOMCTBA
6 | Cymma u pa3HOCTb apo0eit 1
7 | Cymma u pa3HOCTb Japo0eit 1
8 | Cymma u pa3HOCTb JIpo0beit 1
9 | Cymma u pa3zHOCTb Japo0Oeii 1
10 | Cymma u pa3HOCTB Ipooeit 1
11 | Cymma 1 pa3HOCTh Ipo0Oeit 1
12 | KonTtpoabHas padora Nelno Teme 1
«CyMMa ¥ pa3HOCTh poOeii»
13 | IlpousBenenue u yacTHoOe apoOeit 1
14 | TlpousBeneHue u 4acTHOE apoOeit 1
15 | IlpousBenenue u yacTHoOe apoOeit 1
16 | IlpousBenenue u yacTHOEe apoOeii 1
17 | IlpousBeneHue u 4acTHOE apoOeii 1
18 | IlpousBeneHne u yacTHOE apoOeit 1
19 | IlpousBenenne u yacTHOE apoOeit 1
20 | IlpousBeneHne u 9acTHOE IpoOeit 1
21 | IlpousBeneHne u 9acTHOE JIpoOeit 1
22 | IlpousBenieHre M 9acTHOE JpoOeit 1
23 KonTposbHas padora Ne2no teme 1
«IIpousBenenne u 4aCTHOE IPOOLI»
I'nasa |l. KBagpaTHble kKopHHI 19




24
25

JlecCTBUTENBHBIC YKCIa
JlecCTBUTENBHBIC YKCIa

[EEN

26

27

28

29

30

Apudmernyeckuil KBaapaTHbIN
KOpPEHb

Apudmernyeckuii KBaapaTHbIN
KOpPEHb

Apudmernyeckuii KBaapaTHBIN
KOpPEHb
Apudmernyeckuii KBaapaTHBIN
KOPEHb
Apudmernyeckuii KBaapaTHBIN
KOpPEHb

31

32

33

CaolicTBa apu(MeTUYECKOTO
KBaJPaTHOrO0 KOPHS
CaolicTBa apu(pMeTHIECKOro
KBaJPaTHOT'O KOPHS
CaolicTBa apu(pMeTHIECKOro
KBaJIPAaTHOTO KOPHS

34

KonTposabnast padora Ne3 o teme

« CBoiicTBa apu(pMETHIECKOTO
KBaJIPaTHOTO KOPHSI»

35

36

37

38

39

40

41

[IpumMeHeHune CBOMCTB
apu(pMETHIECKOT0 KBaIPATHOTO
KOPHS

[IprumeHeHune CBOMCTB
apu(pMETUIECKOTO KBaIPATHOTO
KOpHS

[IprumeHeHune CBOMCTB
apu(PpMETUIECKOTO KBaIPATHOTO
KOpHS

[IprumeHeHne CBOMCTB
apu(PpMETUIECKOTO KBaIPATHOTO
KOpHSA

[IprumeHeHune CBOMCTB
apu(PpMETUIECKOTO KBaAPATHOTO
KOpHSA

[IprumeHeHune CBOMCTB
apu(PpMETHIECKOTO KBaPATHOTO
KOpHSA

[IprumeHeHue CBOMCTB
apu(pMEeTHUECKOTO KBAJIPaTHOTO
KOPHSI

42

KonTposbHas padora Nedno teme

«IIpuMeHeHne CBOMCTB




apu(pMETUYECKOro KBaIpaTHOrO
KOPHSI»

I'nasa I11. KBaaparnbie 21
ypPaBHeHHSs

43 | KBazpaTHOE ypaBHEHHUE U €TI0 1
KOpHU

44 | KBanpaTHOE ypaBHEHHUE U €rO 1
KOpHU

45 | KBagpaTHO€ ypaBHEHUE U €0 1
KOpHU

46 | KBajmpaTHOe ypaBHEHUE U €T0O 1
KOpHU

47 | KBampaTHOe ypaBHEHHUE U €r0O 1
KOpHU

48 | KBampaTHOe ypaBHEHHUE U €T0O 1
KOpHU

49 | KBazmpaTHOe ypaBHEHHUE U €T0O 1
KOpHHU

50 | KBagpaTtHOe ypaBHEHHE U €T0 1
KOPHH

51 | KBagpaTHOE ypaBHEHUE U €T0 1
KOPHH

52 | KBagpaTHOe ypaBHEHHE U €T0 1
KOPHH
KonTpoabnas padora NeSmno teme

53 | «KBaapaTHOe ypaBHEHHE U €TO 1
KOPHI»

54 | JIlpoGHbIe parimoHAIbHBIC 1
ypaBHEHHS

55 | JIpoGHBbIe parimoHAIbHBIC 1
ypaBHEHUS

56 | JIpoOHbIe paninoHaIbHBIE 1
ypaBHEHUS

57 | IpoOHbIe paniioHaIbHBIE 1
ypaBHEHUS

58 | JIpoOHbIe paniioHaIbHBIE 1
ypaBHEHUS

59 | JIpoOHbIe paniioHaIbHBIE 1
ypaBHEHUS

60 | dpoOHbie paninoHaIbHBIE 1
ypaBHEHUS

61 | [IpoOHbIe paninoHaIbHBIE 1
ypaBHEHUS

62 | IpoOHbIe paninoHAIBHBIE 1

YpaBHEHUSA




KountposbHas padora Ne6 o teme

63 | «/{poOHbIe pallMOHAIbHBIE 1
ypaBHEHUS»
I'naBa IV. HepaBencTBa 20

64 qI/IcUJIOBLIe HEPaBEHCTBA U UX 1
CBOIICTBa

65 HucioBble HEPABEHCTBA U UX 1
CBOIICTBa

66 UucnoBbie HEPaBEHCTBA U UX 1
CBOIICTBa

67 UucnoBbie HEPaBEHCTBA U UX 1
CBOIICTBa

68 UucnoBbie HEPaBEHCTBA U UX 1
CBOICTBa

69 qI/ICj'IOBBIe HEPaBEHCTBA U UX 1
CBOICTBa

70 qI/ICj'IOBBIe HEPaBEHCTBA U UX 1
CBOICTBa

71 qI/ICjIOBBIG HEpPaBEHCTBA U UX 1
CBOMCTBa
KonTpoabnas padora Ne7 no teme

72 | «YwucioBble HEPABEHCTBA U UX 1
CBOWCTBA »

73 | HepaBeHcTBa ¢ OHOM MEpeMEHHOM 1
U UX CUCTEMBI

74 | HepaBeHCTBa ¢ OJIHOM MEPEMEHHOM 1
U UX CUCTEMBI

75 | HepaBeHcTBa ¢ OJIHOM MEPEMEHHOM 1
U UX CUCTEMBI

76 | HepaBeHcTBa ¢ 0JHOM TEpEeMEHHOMN 1
U UX CUCTEMBI

/7 | HepaBeHCTBa ¢ OHOM MEpPEMEHHOMN 1
U UX CUCTEMBI

78 | HepaBeHcTBa ¢ 0JHOM TEpEMEHHOMN 1
U UX CUCTEMBI

79 | HepaBeHcTBa ¢ OJHOV EpEMEHHOMN 1
U UX CUCTEMBI

80 | HepaBenctBa ¢ 01HOM MEpeMEHHOMN 1
U UX CUCTEMBI

81 | HepaBeHcTBa C 0JHOU IEpEMEHHOMN 1
U UX CUCTEMBI

82 | HepaBeHcTBa C OJJHOM MIEpEMEHHOMN 1

U UX CUCTCMBI




KountposbHas padora Ne§ o teme
83 | « HepaBenctBa ¢ ojiHOMU 1
MEPEMEHHOM U UX CUCTEMBI »

I'maBa V. CteneHp ¢ mejabIM

noKa3saTrejeM. JJeMeHThbI 11
CTATHCTHKH

84 CTeHteB C IICJBIM ITOKA3aTeIeM U 1
€e CBOIiCcTBa

85 CreneHs ¢ 11eJIBIM IT0Ka3aTeJIeM U 1
€e CBOliCcTBa

86 CreneHs ¢ 11eJIBIM IT0Ka3aTeJIeEM U 1
ee CBOlicTBa

87 CreneHs ¢ 11eJIBIM IT0Ka3aTeJIeEM U 1
€e CBOliCcTBa

88 CTGHGEIB C IIEJBIM ITOKA3aTeIeM U 1
ee CBOlicTBa

89 CreneHs ¢ 11eJIBIM [TOKa3aTeJIEM U 1

€€ CBOMCTBA

KonTposabnast padora Ne9 o teme
90 | «CreneHs C 11€JIBIM ITOKA3aTeJIEM U 1
€€ CBOICTBA »

91 | DeMeHTHI CTATUCTHKHU 1
92 | DneMeHThI CTATUCTUKHU 1
93 | DneMeHThI CTATUCTUKHU 1
94 | DneMeHTBI CTATUCTUKHU 1
IToBTOpEeHUE 8
95 | PaninonanbHbIE IpoOH 1
96 | Kpaaparusle kopuu. KBagpaTHbie 1
ypaBHEHHSI.
97 | KBagparubie kopau. KBagpatHsie 1
ypaBHEHUS.
98 | HepaBeHcTBa ¢ OHOI MEPEMEHHOMN 1
1 UX CUCTEMBI. 1
99 | CreneHb ¢ IEIBIM MOKA3aTeIEM 1
100 | Utorosslii 3aueT 1
101 | UtoroBast KOHTpOJIbHAS paboTa 1
102 | UtoroBasi KOHTpOJIbHAS paboTa 1

Kpurepuu oueHkun 3HAHUHI

1. OuyeHnka nUCbMeHHBIX KOHMPOIbHBIX padom odyuaouwuxca no
Mamemamuxke.



OTBeT OIlEHUBAETCSA OTMETKOM «5)», €CIU:
- paboTa BBINOJHEHA MOJHOCTHIO;

- B JIOTUYECKHUX PACCYKJICHHUSIX U OOOCHOBAHUU PEUICHUS HET MPOOEIoB U
OIINOOK;

- B pEUICHUH HET MaTeMaTHYEeCKHX OIMMOOK (BO3MOKHA OJIHA HETOYHOCTH,
OIHKCKa, KOTOpas He SIBISAETCS CJICICTBUEM HE3HAHWs WIM HEMOHHMAaHHUS
y4eOHOro MaTepuana).

OtmMmeTKa «4» CTaBUTCS B CAEAYIOUIUX CIyYasX:

- paboTa BBINOJHEHA IIOJHOCTHIO, HO OOOCHOBAaHUS UIaroB pELICHUsS
HEJO0CTAaTOYHbI (€CIM yMEeHHEe OOOCHOBBIBATH PACCYXKIEHHUS HE SBISIOCH
cHeuanbHbIM 00bEKTOM MPOBEPKH);

- JIOMYUIEHBI OJ{HA-/IBE OIIMOKH WM €CTh JIBa — TPU HEJ0UYETA B BBHIKIIAJKAX,
PUCYHKaX, dyepTekax Wiau rpadukax (eciu 3TH BUABI pabOT HE SBISUIHCH
CHeUaIbHBIM 00bEKTOM MPOBEPKHU).

OtMmeTKa «3» CTaBHUTCS, CCIIH:

-IOMyIIEHO OoJjiee MBYX OLIMOOK WM Oojiee JIByX — TpeX HEIOYETOB B
BBIKJIQ/IKAX, YepTexax WiIM rpadukax, HO oOywarouuiics oOjaaaer
00s3aTEIbHBIMU YMEHUSIMU TI0 TIPOBEPSIEMOI TEME.

OTMeTKa «2)» CTaBHUTCS, €CIIH:

JOMYIIEHBI CYIIECTBEHHBIC OMIMOKH, TOKa3aBIINe, YTO O0ydYaronIuics He
obnamaet 00s3aTeIPHBIMU YMEHUSIMH 110 JAHHOW TeME B TIOJIHOM Mepe.

2. Ouenka ycmHbiX 0meenos 00yuaruuxca no mamemamuke
OTBET OIIEHUBAETCSI OTMETKOMN «5», €CJIM YUYCHUK:

- MOJHO PACKPBLI COJCp)KaHHE MaTephania B 00beMe, MPEeayCMOTPECHHOM
IpOrpamMMOi U YUeOHUKOM;

- H3JIOXUII MaTcpual I'paMOTHBIM SA3BIKOM, TOYHO HCIIOJIB3YyA
MAaTCMATUYCCKYI0 TCPMHUHOJIOTHIO MW  CHMBOJIMKY, B onpeneneHHoﬁ
JIOTMYECKOM IIOoCJICA0BAaTCIBbHOCTH,

- IPAaBUJILHO BBIMOJTHWI PUCYHKH, YEPTEKH, TPaPUKHU, COMyTCTBYIOIINE
OTBETY;

- IOKa3aJ] YMEHUE WIUIIOCTPUPOBATH TEOPUI0 KOHKPETHBIMU MHPUMEPaAMH,
NPUMEHATh €€ B HOBOM CHUTYallMd TPU BBITOJIHEHUU MPAKTHUYECKOTrO
3aJJaHUS;



-[IPOJAEMOHCTPUPOBAJl 3HAHUE TEOPUU paHEe U3YyUYEHHBIX COIYTCTBYIOIIUX
TeM, C(HOPMUPOBAHHOCTh U YCTOWYMBOCTH HCIOJNB3YEMBIX IPU OTBETE
YMEHUH U HABBIKOB;

- OTBCYaJI CaMOCTOATCJIBHO, oe3 HaBOJAIMIUX BOIIPOCOB YUUTCIIA,

BO3MOJXHBI OAHa — JABC HCTOYHOCTH IIPpW OCBCIICHHUKU BTOPOCTCIICHHBLIX
BOIIPOCOB HMJIM B BLIKIIaJKaX, KOTOPBIC YUCHHK JICTKO HCIIPAaBHJI IIOCJIC
3aMcUaHusl YUYHUTCIIA.

OTBer OLOCHHNBACTCA OTMETKOH ((4)), CCJIIN  YHAOBJICTBOPACT B OCHOBHOM
Tpe6OBaHI/I$IM Ha OLICHKY «5 », HO IIPHU 3TOM UMCCT OJJUH N3 HCAOCTATKOB!

- B  HM3JIOKCHHUU OOIYHICHbI HEOOIBIIINE Hp06eJ'IBI, HC HCKa3uBIICC
MATCMATUYICCKOC COACPIKAHUC OTBCTA,

- JOIIYHICHBI OJWH — JIBa HCA0OYCTA IIPH OCBCUICHUU OCHOBHOI'O COACPIKAHUA
OTBCTA, UCIIPABJICHHBIC ITOCJIC 3aMCUYAHNA YUUTCIIA,

- JOIIYHICHBI omubOKka wWIM OoJjee ABYX HCIOYCTOB IIpU OCBCUICHUU
BTOPOCTCIICHHBIX BOITPOCOB WJIM B BBIKJIAAKAX, JICTKO HUCIIPABJIICHHBIC ITOCJIC
3aMCYaHUA YUNUTCIIA.

OTtMmeTKka «3» CTaBUTCS B CICAYIOMUX ClIydasax:

- HETIOJIHO PACKPBITO COJEp’KaHWe MaTepuaia (CoAaep:KaHue H3JI0KEHO
¢parMeHTapHO, HE BCerja IOCJIeA0BaTeIbHO), HO TIOKa3aHO oOiee
NOHMMaHWE BONPOCAa U MPOAEMOHCTPUPOBAHBI YMEHHUS, JTOCTATOUHBIE IS
YCBOCHHSI MPOrpaMMHOTO Marepuana (ompeneneHsl «TpeboBaHusSIMH K
MaTEMaTUYECKOM MOJTOTOBKE O0YUYaIOMIMXCS» B HACTOSIICH Mporpamme o
MaTeMaTUKe);

- HMCIIUCb 3aTPYAHCHHA MM JOIIYIIICHBI OIIIMOKH B OIIpCACICHUHU
MaTeMaTHYECKOM TCPMHUHOJIOTHH, 4YCPTCIKAX, BBIKIIAAKAX, HCIIPABJIICHHLBIC
ITOCJIC HECKOJIBKHUX HABOIAIINX BOIIPOCOB YUUTCIIA,

- YYEHHK HE€ CHPABUWJICS C NMPUMEHECHHEM TEOPUU B HOBOM CHUTyallUU IIPU
BBIIIOJJHEHUM  IIPAKTUYECKOTO  3aJaHMsi, HO  BBIIOJHWI  3aJaHus
00513aTEIHPHOTO YPOBHSI CIIO)KHOCTH TIO IAHHOU TEME;

- [Ipyn AJOCTATOYHOM 3HAHHMKM TCOPCTHUYCCKOIO MaATCpHajla BbIABJICHA
HCOO0CTAaTOYHAasA C(l)OpMHpOBaHHOCTI) OCHOBHBIX YMGHI/Iﬁ 1 HaBBIKOB.

OT1MeTKa «2» CTaBUTCA B CIASAYIOMINX CIydasiX:
- HE PacKpbITO OCHOBHOE CojJIep)kaHHEe Y4eOHOro MaTepuaia;

00HapYKEHO HE3HAHWE YYCHUKOM OOJIbINEH WM HanboJiee BayKHOW YacTH
y4eOHOr0 MaTepuaa;



- JIONMyLIEHbl OMMOKKM B ONpPENENEHUU MOHATHUH, NpPHU HCHOJIb30BAHUU
MaTeMaTU4YeCKOil TEPMUHOJIOTHH, B PUCYHKAX, YEPTEKaX WU rpadukax, B
BBIKJIAJIKaX, KOTOPBIE HE HCIPABIEHBl IOCIE HECKOJbKUX HABOIAIIMX
BOIIPOCOB YUUTEJIA.

Kpurepun omudok

Omubka, mnosemopsowascs B OJHONW paboTe HECKOJIbKO a3z,
paccMaTpuBaeTCsl Kak 00HA OuuoKa.

3a opgoepaghuueckue owubku, AOMYIICHHBIC YYEHHUKAMHU, OIICEHKA He
cHudicaemcs; 00 opdorpaguyeckux OIMMOKax JOBOJUTCS JO CBEACHUS
npernojaBaTenas  pycckoro  si3pika. OmHAaKO — OmMMOKM B HAMCaHUU
mMamemamuieckux mepmMuHo8, YXKe BCTPEUABIIMXCS IIKOJBHHUKAM Kjacca,
JIOJIKHBI YYMTHIBATHCS KaK HEJIOYETHI B padoTe.

K rpyobiM omuOKaM OTHOCSTCS OIIMOKU, KOTOpbIE OOHAPYKUBAIOT
HE3HaHUEe ydJamuMmucs (opMyI, MpaBW, OCHOBHBIX CBOWCTB, TEOpEM U
HEYMEHME WX TMPUMEHATh; HE3HAHUE TMPUEMOB pEIICHUs  3ajad,
paccMaTpuBaeMbIX B YUYCOHMKAX, a TAK)KE BBIUUCIUTEIBbHBIC ONTUOKH, €CIIH
OHU HE SIBIIAIOTCS OMUCKOIA;

K  HerpyObIM ommOKam OTHOCATCS: TOTEps KOPHS WU COXpaHEHHE B
OTBETE€ TMOCTOPOHHETO KOpHS; OTOpachiBaHHWE 0€3 OOBSICHEHUN OJHOTO W3
HUX U PAaBHO3HAYHBIC UM;

K HeaoueTam OTHOCATCA: HCPAOIUOHAJIBHOC PCHICHUC, OIIMCKH,
HCAOCTATOYHOCTDb UJIN OTCYTCTBHC HO?ICHGHI/Iﬁ, 000CHOBaHHI B PCUICHUAX.

KoHTpOo/IbHO-U3MepUTEIbHbIE MATEPHAJIBI
TecTnl

Ucnonb3yercs rubkas cucteMa OIEHUBAHUS PE3yJIbTAaTOB, MPH KOTOPOI
YUYEHUK UMEET IPaBO Ha OIIHOKY:

80-100% oT MHHUMAJIBHON CYMMBI OAJJIOB — OLICHKA «5)»
60-80% OT MUHMUMAaIBHOW CYMMBI 0aJIJIOB — OIIEHKA «4)
40-60% oT MUHUMAJTBEHON CYMMBI OQJIJIOB — OIIEHKA «3»
0-40% oT MUHUMAaJTLHON CyMMBI 0AJIJIOB — OIIEHKA «2).
MareMaTnyecKue TUKTAHTHI.

OueHku 3a pabOTy BBICTABJSIOTCS C YYETOM UHCIIa BEPHO BBIMOJHEHHBIX
3amanuii. [lepen Hauamom JUKTaHTa JOBECTU O CBEACHUS YYAIIUXCA
HOPMBI OLIEHOK 3a 10 BonpocoB:



10-9 BompocoB — o1leHKA «5»
8-7 BOIPOCOB — OLIEHKA «4»
6-5 BOonpoCoOB — O1eHKa «3»

MeHnee 5 BONPOCOB — OLIEHKA «2».

Onucanue MaTepuaIbHO-TEXHUYECKOT0 M YUeOHO-METOANYECKOT0
o0ecnieuenusi Paboueii mporpammel

MarepuajbHO-TEXHHYECKOE o0ecredeHue
1. KommnstoTep.
2. MynbTUMEIUNUHBIA TPOEKTOP.
3. Kimaccuag mocka.
4.]1eMOHCTpallMOHHbIE  M3MEPUTENIbHbIE HMHCTPYMEHTHI U MPHUCIOCOOJICHUS
(pa3MedeHHbIE U HEpa3MEUYEHHbIC JIMHEWKH, HHUPKYIH, TPAHCIOPTHPHI, HAOOPbI
YTOJbHUKOB, MEPKH ).

YueOHO-MeTOAMYECKOE O0ecIIeYeHue
1. Anre6pa. PabGoume mnporpammel. [Ipenmernas nuHHS  y4eOHUKOB
KO.H.MakaperyeBa u apyrux. 7-9 Ki1acchl/COOPHUK TPUMEPHBIX paboumx
nporpaMM. 7-9 kjaccel: ydeOHOe mocoOue I 00meoOpa3oBaTeIbHBIX
opranm3anuii / [coct. T.A. BypmuctpoBa]. — 5-e u3a., mepepab. — M.;
IIpocsemenue, 2019.

2. AnrebOpa. 8 kmacc: ywue6. s oOmieoOpasoBat. oprammzamuii  / [FO.H.
MakaperueB, H.I'. Munatok, K.M. Hemkos, C.b. CyBopoBa]; noa pea. C.A.
TenmakoBckoro. - M.: IIpocsemenue, 2019.

3. Munmoxk H.I'. Anrebpa. Merogudeckue pekoMeHAanuu. 8§  Kjacc:
yue0.mocodue gy obOmeoOpaszoBar. opranmsamuii/  H.M.  Munmgiok,
N.C.InsikoBa.- M., IIpocsemenue, 2016.

4. KoxoB B.1. Anrebpa. JlumakTudeckue martepuasbl.8 Kiacc: yded. mocodue
s obmeoOpaszoBar. opranm3anuii/ B.M.JKoxos, FO.H. Makaperue, H.H.
Mungrok- M., IIpocsemenne, 2018.



5. KoxoB B.U. Ypoxku anrebpsl B 8 kiacce: yued.mocodbue aisi o01eoopa3onar.
opranuzanuii/ B.U. Koxos, I'.J]. Kapramesa. — M., [Ipocsemienue, 2018.

6. Hdyanauusin FO.I1. Anrebpa. Tematuueckue TecThl.8 Kiacc: yueO. mocodue st
obmeobpazoBar. opranuzaumit/ FO.II. Jynuunsia, B.JI. Kponrays.-M.,
IIpocsemenue, 2018.

7. Munmiok H.I'., llIneikoBa U.C. Anrebpa. 8 kiacc. Pabouast Tetpanp. B 2 4. -
M., IIpocsenienue, 2019.

Pecypcel UHTEpHET

1. http://fcior.edu.ru/ denepanbHblii LEHTP HHPOPMALMOHHO-OOPA30BATEIBHBIX
pecypcos.

2. http://school-collection.edu.ru/ Enunas KOJUIEKLIUS UG POBBIX
00pa3oBaTeNIbHBIX PECYPCOB.

3. http://lwww.ug.ru/ - Odunmansueiii caiT "Yuutenbckoit razetsl”. Ha caiite
IpeACTaBIEHbl HOBOCTH 00pa30BaHHUs, PaCCMATPUBAIOTCS BOMPOCHI BOCIUTAHUS,
COIHAITLHOM 3aIMThI, METOAMKH 00yUEHUS

4. http://pedsovet.org/ - Beepoccuiickuii HHTEPHET-TICICOBET

5. http://www.1september.ru/ru/ - T'azera "IlepBoe CeHTAOpA" U e¢ MPUIOKCHHS.
Mudopmarius s 1Ie1aroron

6. http://www.it-n.ru/ - Cets TBOpYECKUX yUHUTEIICH

7. http:/lwww.fipi.ru - ®UITAU

8. http://www.uchportal.ru/ - yuuTenbckuit mopran — Mo MpeaMeTraM — YPOKH,
MpEe3eHTAllNK, BHEKIaccHas paboTa, TECThl, IUIAHUPOBAHUS, KOMIIBIOTCPHBIC
IporpaMm

9. http://rosolymp.ru/ - Beepoccuiickas OnumMnuaa mKOJIbHAKOB

10. http://www.zavuch.info/ - 3aByu-urdo (MeToaMueckas OuOIHOTEKA,
neJarorndyeckas spMapka, cooOIIeCcTBO MeAaroros, HOBOCTH. ..)

11. http://www.km-school.ru/rl/media/al.asp - Duuuknoneaus Kupwiia wu
Medoaus

JIuct KOpPEKTUPOBKU

Ne | [lara Jara Tema ypoka [Ipnunna Ne Pocnuce
ypO | IPOBEZE |IIPOBEAE BHECECHUSI | NIPHUKa3a U
Ka | Hug HUA V3MEHEHUN Jara

ypoKa Mo | ypoka
wiany |paktude
CKHA
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