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IINIAHUPYEMBIE PE3YJIbTATBI

JIN4YHOCTHBIE Pe3yJIbTaThl 0CBOCHUA Kypca
1. Bociutanue poccuiicKoi rpak/JaHCKON UIEHTUYHOCTH: MATPUOTU3MA, YBAKEHUS K

2.

OtedecTBY, 0OCO3HAHMS BKJIaJa OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HAYKH;
OTBETCTBEHHOE OTHOIIIEHHE K YUYCHHIO, TOTOBHOCTb U CIIOCOOHOCTH 00YYaroImuxcs K
CaMOPa3BUTHIO U CaMOOOPA30BAHUIO HA OCHOBE MOTHBALIMHU K 00YYEHUIO U IO3HAHUIO;
OCO3HAHHBII BBIOOP U MOCTPOEHUE JAIbHENUIIEH MHIUBUYaIbHOM TPaeKTOpUn
oOpa3zoBanus Ha 6a3e OPUCHTUPOBKH B MUpe Mpodeccuii u mpoQecCHOHATBHBIX
MPEANOYTEHNH C YIETOM YCTOMUMBBIX IO3HABATENIbHBIX HHTEPECOB, a TAKKE HA OCHOBE
(hopMHpOBaHMS YBAXKUTEIBHOTO OTHOUIEHUS K TPy, Pa3BUTHE OIbITa YYacTHs B
COILIMAJILHO 3HAYUMOM TPY/IE;

yMEHHE KOHTPOJIUPOBATh MPOLECC U Pe3yIbTaT yueOHON U MaTeMaTH4YeCKON
NeSITENIbHOCTH;

KPUTUYHOCTh MBIIIUIEHUS, THUIIMATHBA, HAXOIYMBOCTb, aKTUBHOCTb IPU PELIEHUH
MaTeMaTHYeCKUX 3a/a4.

MetanpeaMeTHble pe3ybTaThl

MertanpeaMeTHbIe Pe3yIbTaThl, BKIIOYAIOT OCBOCHHBIE 00yJarOIIUMHUACS
MEXIIPEIMETHBIC TIOHIATHS U YHUBEPCAIbHBIC YIeOHBIC TEHCTBUS (PETYIATHBHEIE,
MMO3HABaTEIbHBIC, KOMMYHHUKATHBHBIC).

MexnpeaMeTHble MOHATHS

YcnosueM GopMHUpOBaHUS MEKITPEIMETHBIX MOHATUH, HAIPUMEP TAKHUX KaK CUCTEMa,
(akT, 3aKOHOMEPHOCTb, (PEHOMEH, aHaIN3, CHHTE3 SIBJISIETCS OBJIa/ICHUE
00y4aroUMMUCS OCHOBaMHU YUTATEIbCKOW KOMIETEHIINH, TPUOOpETEHIE HaBBIKOB
paboTsl ¢ mHpOPMAIMEH, ydacTHe B TPOCKTHOM JIeATEILHOCTH. B OCHOBHOM 1TKOJIE HA
BCEX MpeaMeTax OyIeT MpoIoJbKeHa padoTa 1mo OpMHUPOBAHHIO U PAa3BUTHIO OCHOB
YHUTATeJbCKOH KoMneTeHIMH. OOydaroluecs: OBIaJCIOT YTEHUEM KaK CPEJICTBOM
OCYILIECTBJICHUS CBOMX JaJbHEHIINX IJIAHOB: MPOJIOJDKEHHUS 00pa30BaHus U
camM000pa3oBaHus, OCO3HAHHOTO IJIAHUPOBAHUS CBOETO aKTyaJIbHOTO U
MEPCIIEKTUBHOTO KPyra YTeHHUs, B TOM YHCIIe JOCYTOBOT0, MOJATOTOBKU K TPYAOBOU U
COLIMANIBHOM JIEATEIbHOCTH. Y BBITYCKHUKOB OyAeT chopmupoBaHa MOTpeOHOCTD B
CUCTEeMAaTUYECKOM UYTEHUH KaK CPeJCTBE MO3HAHUS MUpPa U ce0sl B 3TOM MHUpE,
rapMOHHU3aLMU OTHOILIEHUH YeJIoBeKa U 00IeCTBa, CO3JaHIH 00pasa «oTpeOHOro
OyIyIIEero.

[Ipu u3ydeHnn yaeOHBIX MPEIMETOB 00YUaOIIUECcs YCOBEPIICHCTBYIOT
MpHOOPETEHHBIE HAa TIEPBOM YPOBHE HABBIKH PadoThl ¢ MH(OpMAaLUeil 1 MOTOTHAT
ux. OHU cMOTYT paboTaTh ¢ TEKCTAaMU, MPEOOPA30BHIBATH U HHTEPIIPETUPOBATH
COJIeprKallylocs B HUX HH(POPMAIIHIO, B TOM YHUCJIE:

O CHUCTEMaTU3UPOBaTh, CONOCTABIATh, aHAJIM3UPOBATh, 0000IIATh U HHTEPIPETUPOBATD
MH(pOPMAIIHIO, COJEPIKALLYIOCS B TOTOBBIX MH()OPMAIIMOHHBIX 00bEKTaX;

O BBLAETATH INIABHYIO U U30BITOUHYIO MH(OPMALIHIO, BBIMOIHATE CMBICIIOBOE CBEPTHIBAHUE
BBIJIEJIEHHBIX (DAKTOB, MBICIIEH; IPEICTABIATh HH(DOPMALIMIO B CXKATOM clI0BeCHOU dopme (B
BUJIE MJIaHA WJIM T€3MCOB) U B HAIJIATHO-CUMBOJIMYECKON (opme (B BUae TaOnHUL, rpadhuyeckux
CXEM M JJMarpaMM, KapT MOHATHNA — KOHLENTYaJIbHBIX TUarpaMM, OMOPHBIX KOHCIIEKTOB);

O 3aloJHATH U JOMOJHATH TaOIUIIbI, CXEMBI, TUArPAMMBbI, TEKCTBHI.

B xoze nzyueHus Bcex yueOHbIX PeAMETOB 00ydaroniecs NpuoOpPeTyT ONbIT
NPOEKTHOM /IeSITeJIbHOCTH Kak 0co00i (hopMbl ydeOHOH paboOThl, CIOCOOCTBYIOIIEH
BOCIIMTAHUIO CAMOCTOSITEIbHOCTH, MHULIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBHIICHUIO
MOTHBALUH U A3PPEKTUBHOCTH yIeOHOM NEeSTEIBHOCTH; B X0/1€ PEeAH3allii HCXOJHOTO
3aMbIciia Ha IPAaKTHYECKOM YPOBHE OBJIAJICIOT YMEHUEM BBIOMpATh aJleKBaTHbIE
CTOsIIIeH 3ajjaue CpesICTBa, IPUHUMATh PELICHUS, B TOM YUCIIE U B CUTYaLlUsAX



HeomnpenenéHHocTH. OHU MOJTy4aT BOZMOKHOCTh Pa3BUTh CIIOCOOHOCTD K pa3padoTKe
HECKOJIbKUX BAPHAHTOB PEIICHHMN, K TIOUCKY HECTAaHAAPTHBIX PELICHUH, IIOUCKY U
OCYIIECTBICHHIO Hanb0JIee MPUEMIIEMOTO PELICHHUSI.
[lepedenp KIFOUEBBIX MEKITPEIMETHBIX MIOHATHIA ONPEEIseTCs B X01e pa3paboTKu
OCHOBHO 00pa3oBaTeIbHON IPOTPaMMbl OCHOBHOTO OOIIETO 00pa30BaHUs
00pa3oBaTebHOW OPraHU3aIluH B 3aBUCUMOCTH OT MaTepUAIbHO-TEXHUYECKOTO
OCHAIIICHUS, KaJ[pOBOTO MOTEHIMAJIA, UCTIOIb3YEMBIX METOJIOB PaOOTHI U
00pa30BaTEIbHBIX TEXHOJIOTHA.
B cootBerctBUM @I'OC OOO BBILAEHAIOTCSA TPU IPYMIBI YHUBEPCAIbHBIX YU€OHBIX
JCWCTBUI: peryIsiTUBHBIC, I0O3HABATEIbHbIC, KOMMYHHKATHBHEIE.

Peryvasitusubie YVY/I:

- CaMOCTOSITEIBHO IIAHUPOBATH ATbTEPHATUBHBIC TyTH TOCTHKEHUS TIeJIeH, 0CO3HAHHO BBIOMPAThH

Haubosee 3¢ pexTruBHBIE CIOCOOBI pEelIeHHs YUeOHBIX U M03HABATEIbHBIX 33/1a4;

- OCYIIECTBJISTH KOHTPOJIB TI0 PE3yAbTAaTy U CrIoco0y JAeWCTBUS HA YPOBHE MPOU3BOJILHOTO
BHUMAaHHS U BHOCUTHh HEOOXOAMMbIE KOPPEKTUBHI;

- aJIeKBAaTHO OIIEHUBATh MPABHIHLHOCTH WM OIIMOOYHOCTH BBITIOJHEHUS y4eOHOM 3a1a4H,
ee 00OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEUICHHUS;

- TIOHUMATH CYIIIHOCTh QITOPUTMUYECKHUX MPEIMTUCAHUN U YMETh JIEHCTBOBATH B
COOTBETCTBHUH C TIPEIOKEHHBIM aJITOPUTMOM;

- CaMOCTOSITENIFHO CTaBHTH II€JTH, BEIOUPATH M CO3/1aBaTh AJITOPUTMBI JIJIS pEIIeHUS
Y4eOHBIX MaTeMaTHYECKUX PoOIIeMm;

- IUIAaHUPOBATH M OCYIIECTBIIATH ACATEIBHOCTD, HAPABICHHYIO HAa PEIICHHUE 33124
HCCIIEIOBATEIILCKOTO XapaKTepa;

Ilo3naBarenbnbie YYJI:

- OCO3HAHHO BJIAJICTh JIOTHYECKUMU JICHCTBUSAMU ONpeAETIeHUs MOHATUH, 0000IIeHH s,
YCTaHOBJICHUS aHAJIOTUH, Ki1accu(UKaLUK HAa OCHOBE CAMOCTOSATEIHLHOIO BEIOOPA
OCHOBAaHUM M KPUTEPHUEB, YCTAHOBIIECHUS POJIOBUIOBBIX CBA3EH;

- yCTaHaBJIMBAaTh NPUYUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH JIOTUUECKOE PACcCyXkICHHUE,
yMO3aK/IioueHre (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTHUHN) U BBIBOJIBI;

- co37aBaTh, IPUMEHSTh U IPE0OPA30BHIBATH 3HAKOBO-CUMBOJINYECKHUE CPEJICTBA, MOJIEIH
U CXEMBI 715 petieHus yueOHBIX U M03HABATEIbHBIX 3a/1a4;

- chopMHUPYIOT U Pa30BBIOT YUeOHYIO U OOIIENOIF30BATEIbCKYI0 KOMIIETEHTHOCTH B
00JacTH UCIOIb30BaHUs MH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (MKT-
KOMIIETEHTHOCTH);

- OBJAJICIOT NEPBOHAYAIBHBIMHU MIPEICTABICHUSIMH 00 UESIX U O METO/IaX MaTeMaTUKU KaK
YHHUBEPCATbHOM SI3bIKE HAYKH U TEXHHUKH, CPEJCTBE MOICIUPOBAHUS SBJICHUNA U
MIPOLIECCOB;

- BUJETh MAaTEMaTUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHOM CUTYAIIuu B APYTUX
JTUCIUIUIMHAX, B OKPY)KAIOIIEH KU3HU;

- HaXOJWTb B Pa3IMYHBIX UCTOYHHKAX HH(OPMALIHIO, HEOOXOTUMYIO [Tl PEIICHHUS
MaTeMaTH4eCKUX Mpo0OJieM, U IPEACTaBIATh €€ B MOHATHON (hopMe; MPUHUMATh pelleHue
B YCJIOBUSAX HEMOJHON M N30BITOYHOM, TOYHOM U BEPOSTHOCTHOM MH(pOpMaLNH;

- TOHHUMATh U UCIIOJb30BaTh MATEMAaTUUECKUE CPE/ICTBA HATIIAJHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) sl MIUTIOCTPALUH, HHTEPIpETalluy, apryMEHTAL|H;

- BBIJBUraTh FUMNOTE3bl IPU PEIICHUH YU4EOHBIX 331a4 U MOHUMAaTh HEOOXO0AUMOCTh UX
MIPOBEPKH;

- TMPUMEHSATb UHIYKTUBHBIC U JAE€IYKTUBHBIE CIIOCOOBI PACCYKICHHM, BUAETh Pa3UUHbIC
CTpaTeruy pelieHus 3ajay;

KommyHnunkatuBHble YY/I:

- OpPraHU30BBIBaTh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO I€TEbHOCTh C YUUTEIEM U
CBEPCTHUKAMM: OTIPEAEISATD LeNU, paclpeieNaTh GYHKIUN U POJIU YYaCTHUKOB, OOIIHE CIIOCOObI
paboThI;




- yMeHHe paboTaTh B IPYIIE: HAXOJUTH 00II[ee pelIeHrne U pa3peniatb KOHPIUKTH Ha
OCHOBE COTJIACOBAHUS MO3ULUII U yueTa HHTEPECOB;
CIIylIaTh MapTHEPA;

(dhopMynTupoBaTh, ApryMEHTUPOBATh U OTCTAaNBATh CBOC MHEHUE.

Hpe)lMeTHbIe pe3yJbTaThbl OCBOCHUSA KypcCa

B cooTBercTBUU ¢ heaepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM

o0rm1ero 0Opa3oBaHMs OCHOBHBIC IIPEAMETHBIC Pe3yIbTaThl H3Y4eHUSI HHPOPMATUKU B OCHOBHOM
LIKOJIE OTPAXKAKOT:

(bopMupoBaHHe MPEACTABICHUN O MAaTEMAaTHKE KaK O METO/Ie TIO3HAHUS
JEMUCTBUTENBHOCTH, TIO3BOJISIOLEM OIUCHIBATh U M3Yy4aTh PEAJIbHBIE MIPOLIECCH] U
SIBJICHUS: OCO3HAHUE POJIM MaTEMaTUKU B pa3BUTUM Poccuu 1 Mupa; BO3MOKHOCTb
MIPUBECTH NMPUMEPBI U3 OTEUECTBEHHON 1 BCEMUPHOW UCTOPUU MAaTEMaTUYECKUX
OTKPBITHH U UX aBTOPOB;

pa3BUTHE YMEHUN paboTaTh ¢ y4eOHBIM MaTeMAaTUYECKHM TEKCTOM (aHAJIM3UPOBATh,
U3BJIEKaTh HEOOXOIMMYIO HH(POPMAIINIO), TOYHO U IPAMOTHO BbIPaXKaTh CBOU MBICIIH C
MIPUMEHEHHEM MaTeMaTH4eCKON TEPMUHOJIOTUN U CHMBOJIMKH, IPOBOIUTH
KJIacCU(UKAIUH, JIOTUYeCKne 000CHOBaHUS, 0Ka3aTelbCTBAa MATEMAaTHYECKUX
YTBEPKICHUI: ONepUpOBaHKUE MOHATHSIMU: MHOXKECTBO, JJIEMEHT MHOKECTBA,
MOJAMHOKECTBO, IPUHAAJICKHOCTh, HAXOK/IEHUE NepeceyeHms], 00beIMHEHUS
MTOJMHOKECTBA B MPOCTEHIINX CUTYalUsIX; PEIIEHNE CIOKETHBIX 3a/1a4 Pa3HbIX THIIOB Ha
BCe apu(pMeTHUECKHe ACHCTBUS; IPUMEHEHHE CIIoco0a MOoMCKa peleHus 3a1a4uu, B
KOTOPOM PaCCYXKJIEHHE CTPOUTCS OT YCIOBUS K TPEOOBAHUIO WIIHM OT TPEOOBAHUS K
YCIIOBHIO; COCTABJICHUE TUIaHA PELLEHHs 3aJ[auu, BbIJICJIEHUE ITANOB €€ PEIIeHMUS,
MHTEPIIPETALMs BBIYUCIUTENbHBIX PE3YJIbTAaTOB B 3a/1a4€, HCCIICIOBAHUE TIOJTYYCHHOTO
pEIIeHN 3a1a4M; HaX0KICHHUE MTPOLIEHTA OT YHCJIA, YUCIIA IO IPOLEHTY OT HErO,
HAaXO0XJACHHU NMPOLIEHTHOTO OTHOUICHHUE JIBYX YHCEN, HAXOXKICHHS IIPOLIEHTHOTO
CHWKCHHS UJIH NTPOLICHTHOTO MOBBIIICHUS BEJIMYMHBIL; PEIICHUE JIOTHY €CKUX 3aa4;
pa3BUTHE NPEICTABICHAN O YUCIIE U YACIOBBIX CUCTEMAaX OT HATypPaJIbHBIX 1O
JNEUCTBUTEIBHBIX YACEN; OBJIAZICHUE HABBIKAMU YCTHBIX, INCBMEHHBIX,
MHCTPYMEHTAJIBHBIX BBIYACICHUN: ONIEPUPOBAHNE OHATHAMHU: HaTypaJIbHOE YUCIIO,
1L[€JI0€ YU CII0, OOBIKHOBEHHAs Apo0b, JecATUYHAsl ApoOb, CMELIAHHOE YHCIIO,
PaLMOHAIBHOE YUCIIO, UPPALMOHAIBHOE YUCIIO; UCIIOIb30BAHUE CBOMCTBA YACET U
3aKOHOB apH(pPMETHYECKUX ONepalMii ¢ YUCIaMU IIPU BbIIIOJIHEHUH BbIUUCIICHU;
KCMOJIb30BAHUE TPU3HAKOB IEIUMOCTH Ha 2, 5, 3,9, 10 npu BbINOJHEHUN BEIYUCICHUN U
PELIEHNH 3a/1a4; BBIIIOJIHEHUE OKPYIJICHHs YUCEl B COOTBETCTBUU C ITPaBUIJIAMH;
CPaBHEHME YMCEl; OLICHUBAHNE 3HAYEHUS KBAJPAaTHOIO KOPHS U3 IOJIOKUTEIBHOTO
LIEJI0T0 YHUCIIA.

OBJIaJICHUE MPOCTEHIIMMH CIOCOOAaMU MPEICTABICHHS U aHAJIN3a CTaTUCTUYECKUX
JAHHBIX; (POPMHUPOBAHUE IPEACTABICHUIN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
pearbHOM MHpE M O pa3InYHbIX COcO0axX UX U3YyYEHMsI, O IPOCTEHUIINX BEPOSITHOCTHBIX
MOJIENISIX; pa3BUTHE YMEHUH U3BJIEKaTh HHPOPMALIUIO, IPEICTABICHHYIO B Ta0IUIaX, HA
auarpammax, rpagukax, OnMchbIBaTh U aHAIM3UPOBATH MAaCCUBBI YMCIIOBBIX JaHHBIX C
MTOMOIIBIO NOJXOJAIINX CTATUCTUYECKUX XapaKTEPUCTHUK, HCIIOJIb30BATh IOHUMAHNE
BEPOSITHOCTHBIX CBOWCTB OKPYKAIOLUX SIBJICHUH NIPU MPUHITUH PEILICHUN:
(opMupoBaHHE NPEJCTABICHUS O CTATUCTUYECKUX XapPAKTEPUCTUKAX, BEPOSATHOCTH
CIIy4aifHOTO COOBITHS; pelieHre MPOCTEUIINX KOMOMHATOPHBIX 3a/1a4; ONpeieeHne
OCHOBHBIX CTATUCTHUYECKUX XapaKTEPUCTUK YUCIOBBIX HAOOPOB; OLIEHUBAHHUE U
BBIUMCIIEHUE BEPOATHOCTH COOBITHS B MPOCTEHININX CIIydasik; HAIWYHE MPEJCTABICHUS O
POJIH MIPAKTHYECKH JIOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHIA, O POJIM 3aKOHA OOJIBIIINX
4HCEeJl B MACCOBBIX SBJICHUSX;

YMEHHE CPaBHUBATh OCHOBHBIE CTATUCTUYECKUE XaPAKTEPUCTUKH, IIOJYyICHHBIE B
IIpOLIECCE PELICHMS IPUKIIAJHOM 3aauu, U3yUEHHS PEaIbHOTO SBJICHUS;



S kiace

HarypaabHble yncia. JIpoou.
Oobyuarowguiica nayuumcsa:
® IOHUMATh OCOOEHHOCTHU JCCSITHYHON CUCTEMBI CUHCIICHHS;
® CPaBHMBATH U YIOPSAAOUYMBATH HATYPAJIbHBIC YHCIIA;
® BBINOJIHATH BEIYMCIICHUS C HATYPAJIbHBIMU YUCJIAMH, COUYETasi YCTHBIE U TUCBMEHHBIE TTPUEMBI
BBIYUCIICHUH, IPUMEHEHHUE KAJIbKYIIATOPA;
® 1CMOJIB30BaTh MOHATHS U YMEHUS, CBSI3aHHBIE TIPOIIEHTAMHU, B X0JI€ PEIICHUS MAaTEeMaTUUECKUX
3a/1a4, BBITIOJIHATH HECTIOKHBIE TPAKTUYECKUE PACUETHI.
OOyyaromuiicss noayuum 603M0HCHOCHb HAYUUMbCA
V' NO3HAKOMUMbCS C NOZUYUOHHBIMU CUCTIEMAMU CHUCTICHUS C OCHOBAHUSAMU, OMIUYHBLMU OM
10;
V' yenybums u pazeumos npedcmasienus 0 HamypaibHblX YUCLAX;
V' HAYuUMbCsL UCNOTBL306AMb NPUEMBL, PAYUOHATUSUPYIOUUE SbIYUCILCHUSL, NPUOOpecmu
NPUBLIUKY KOHMPOIUPOBAMb BbIYUCTIEHUS, 8blOUPAS NOOXOOAWUL Ol CUMYAYULU CNOCOO0.

HN3mepenuss, npudJIMKeHUs, OUEHKHU

Odyuarowuiica nayyumcsa:
WCIIOJIb30BaTh B X0JI€ PEIICHUS 3a/1a4 3JIEMEHTAPHbIE TIPEICTABIICHUS, CBSI3aHHBIE C
MPUOIMKEHHBIMU 3HAYCHUSIMH BEJTMYUH.
Ooyuaromuiicst noayuum 03MO0HCHOCH b HAYYUMBCA
NOHAMb, YMO YUCTOBble OAHHbIE, KOMOPble UCNOIb3YIOMCS OJisL XapaKmepucmuKu 00beKmos
OKpYHCaIOWe20 Mupa, A61aI0Mmces NPeUMyuecmeentHo NPUOTUNCEHHBIMU, YMO NO 3aNUCU
NPUOTUINCEHHBIX 3HAUEHUL, COOEPAHCAUYUXCSL 8 UHPOPMAYUOHHBIX UCTOYHUKAX, MOICHO CYOUMb O
nocpeuHoCmu NPUOTUNCEHUS.

YpaBHeHus1
Ooyuarowuiica nayuumca:
® pelaTh NPOCTEHIINE YPABHEHHUSI C OJTHOU MEPEMEHHOM;
® IOHUMAaTh YpPaBHEHUE KaK BaXKHEUIITYI0O MaTEMaTHUECKYIO0 MOJEIb IS OMUCAHUSI U U3YUEHUS
pa3zHoO00pa3HbIX pealbHbIX CUTYAllU, pelIaTh TEKCTOBbIE 3a/1a4M ajlreOpanuyeckuM METOIOM;
Ooyuaromuiicst noayuum 03MO0HCHOCHb HAYYUMBCA
v oenademo cneyuanbHbIMu NPUEMAMU PEULeHUS YPAGHEHUL,
V' ysepenno npumensmov annapam ypaeHenull O peuleHus pasHooOpazHblx 3a0au u3
MAMeMamuru, CMeNCHbIX NPeoMemos, NPAKMUKU,

OnucarejbHAs CTATHCTHKA.
Oéyuarowguiica nayyumca NCTOIb30BaTh MPOCTEUIIINE CIIOCOOBI TPEICTABICHUS U aHAIIN3a
CTaTHUCTUYECKUX JAHHBIX.
OOy4aouiicss noayuum 603M0OHCHOCHb NPUOOPECU NEPBOHAYATbHBIU ONbIIN OP2AHUZAYUU
cbopa 0anHbIX NPU NPOBeOeHUlU ONPOCA 0OULeCTNBEHHO20 MHEHUS, NPEOCMABIIAMb Pe3yibmanmbl
onpoca 6 sude madnuyvl, OUACPAMMbL.

KomoOunnaropuka
Oéyuarowguiica nayyumcsa permiatb KOMOMHATOPHBIE 3a7]a4M HA HAXOXKJEHHE YUCiIa 00BEKTOB
I KOMOWHAIH.
OOyyaromuiicss noiyuum 603MOHCHOCHb HAYYUMBC HEKOMOPBIM CREYUATbHLIM RPUEMAM
peutenus KOMOUHAMOPHBIX 3a0a.

Harasanas reomerpus
Oobyuarowuiica nayuumcesa:
® pacIio3HaBaTh Ha YEpPTEXKaX, PUCYHKAX, MOJIEISAX U B OKPYKAIOIIEM MUPE TUIOCKHUE U
MIPOCTPAHCTBEHHBIE T€OMETPUIECKHE (PUTYPHI;
® pacro3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJIBHOTO Mapaieenure/a;
® CTPOUTH Pa3BEPTKH KyOa M MPSMOYTOJIBHOTO MapajuieNienumnea;



® BEIYHCIIATH 00BbEM IPSMOYTOJIBHOTO Mapajliesenure/ia.
OO0y4aOIUIiCH nOYUUN 603MONHCHOCIND HAYUUNIBCA .

v HAy4umuvCcs 8bI4UCTAMb 00bEMbL NPOCMPAHCMEEHHBIX 2e0MEeMPUIecKuUx ueyp,
COCMABNEHHBIX U3 NPAMOY20IbHBIX NAPANENeNnUnedos;
v Yenyoums u pazeume npeocmasienus 0 nPOCMPAaHCMEeHHbIX 2e0MEeMPUYecKux guaypax.

I'eomeTpuueckue Gpurypol
Oobyuarowguiica nayuumca:
® [10JIb30BATHCS A3BIKOM T'€OMETPHH ISl OTMCAHHS IPEAMETOB OKPY)KAOIIETO MHUpa U UX
B3aMMHOTO PaCIIOJIOKEHHS,
® pacrio3HaBaTh M U300paKaTh HA YEPTEkKaX U PUCYHKAX TeOMETpHUECKre (PUTYPHI U X
KOH(uUrypauuu;
® HAXOJWTh 3HAUCHUS JUTHH JIMHEUHBIX PUryp, rpaaycHyro mepy yrios ot 0 mo 180°;
e pemmaTh HECJIOXKHBIE 3a7]a4l Ha TIOCTPOCHHE.
OOyyaromuiicss noayuum 603M0HCHOCHb HAYUUMbCA
HAYYUmcs nojib308amubCs A3bIKOM 2eomMempuul 0Jisk ONUCAHUSL NPEOMEMO8 OKPYHCAIOue20 Mupa u
UX 83AUMHO20 PACNOTIONCEHUS,
pacnosHasamsv u U306padtcams Ha Yepmexcax U pUCyHKax ceomempuyeckue uaypvl u ux
KOHueypayuu,
HAX00UmMb 3HAYeHUs ONUH TUHEUHbIX pueyp, epadycHyio mepy yenos om () 0o 180°;
peulams HeCl104CHbLe 3A0a4l HA NOCMpPOoeHUe.
N3mepeHne reoMeTpUYECKUX BeJTMYHH
Odyuarowuiica nayyumces:
® 1ICII0JIb30BaTh CBOMCTBA U3MEPEHUS UIUH, TUIOIIAJEH U YIJI0B MPHU PELIeHUH 3a/1a4 Ha
HaX0XJeHUE JJIMHBI OTPEe3Ka, IPalyCHON Mephl yria;
® BHIYUCIIATH TUIONIAIM IPSIMOYTOJIbHUKA, KBA/IpaTa;
® BHIYUCIIATD JJIMHBI TUHEHHBIX AJIEMEHTOB (GUTYp U UX YTJIbl, GOPMYIIBI IITOIAAeH Guryp;
e peliaTh 3a/1a4 Ha IpUMeHeHre (GOopMYJIbI IJIOMAAHN MPSAMOYTOJIbHIKA, KBapaTa.
Oo0yuaromuiicss noayuum 03MOHCHOCHb HAYUUMbCA:
UCNONIb308AMb CEOLICNBA UBMEPEHUs OJIUH, NIoWalell U Y2108 Npu peuleHuu 3a0a4 Ha
Haxoxcoenue ONUHbl OMpPe3Kd, epadyCcHOl Mepbl yeuad;
8LIYUCTAMY NIOUAOU NPAMOY20JIbHUKA, K8AOpama,
BHIYUCTIAMb OJIUHBL TUHEUHBIX 2JIeMEHMO8 Queyp u ux yeuvl, hopmynvl niowaoet gueyp,
pewams 3a0a4u Ha npuMeHerue hopmyivl nIoWaAoU NPIMOY20IbHUKA, Kaopama.
Koopaunartsi
Oobyuarowguiica nayuumcea:
® HAaXOJUTh KOOPAWHATHI TOUKU Ha JIy4e.
OOyuaromuiics noiyuum 603M0HCHOCHIb:
0811a0emb KOOPOUHAMHBIM MEMOOOM PeuleHus 3a0ay.
Pa6ora ¢ undopmanmeit
Ooyuarowguiica nayuumcea:

. 3aMOJHATH MPOCTEHIINE TAOIUIIBI IO pe3ybTaTaM BBIMOJIHEHHS MPAKTUYECKO paboThl,
M0 PUCYHKY;
o BBITIOJIHSATH ICUCTBUSA TI0 aJITOPUTMY;;
. YUTATh MPOCTEHIIINE KPYrOBBIE JHArPAMMBI.
Oobyuarowguiica noayuum 603MONCHOCMb HAYUUMbCA:
v VCMAHABIUBAMb 3AKOHOMEPHOCHb PACNOJIONCEHUS OAHHbIX 8 CMPOKAX U CMO0Yax
maobauywvl, 3anOIHAMb MAOIUYY 8 COOMBEMCMBUU C YCIMAHOBIEHHOU 3AKOHOMEPHOCIBIO,
v NOHUMAmMs UHgopmayuro, 3aKn04eHHyIo 6 maobauye, cxeme, Ouazpamme U NPeocmasisims
ee 6 gude mekcma (YCmMHO20 UlU NUCLMEHHO20), YUCTI0B020 BbIPANHCEHUS, YDAGHEHUSL,
v 8bINOIHAMb 3A0AHUs 8 MECMOBOU (opme ¢ 8blOOPOM omeema;



v BbINOJIHAMb 0elUCMBUsL NO ajieopummy, npoeepimbs npasulbHOCHb 2cOmMoe60co ajleopumma,
O0ONOIHAMDb H€3a6€pW€HHblIz ajeopumm,

v Cmpoums npocmeuuiue 8blCKA3bl8AHUsL C UCHOIL308AHUEM JIO2UHECKUX CEA30K «BEPHO
/HeBEepHO, YUMo ...»;
v COCMABIAMb CXEeM) PACCYHCOCHUL 8 MEKCMOBOIL 3a0aye 0m 80Npocd.

Hcropus MmaTeMaTHKH

OOyyaromuiicsas HayunTcs

® ONHCHIBATH OTACIHHBIC BHIJAIONIUECS PE3YIbTATHI, IOJTYUYCHHBIC B X0I€ PA3BUTHUS
MaTeMaTUKU KaK HayKH;

® 3HATh MPUMEPHI MATEMAaTHIYECKUX OTKPBITUH M UX aBTOPOB, B CBSI3U C OTEYECTBEHHON U
BCEMUPHOU NCTOPHUEM.

® Ha OCHOBC HUCIIOJIB30BaHUA IMMPaBUJI JTIOTUKH.

Oodyuarowuiica noayuum 603MONCHOCHb HAYUUMbCA:
e Xapaxmepuzoeamo 6K1AO 8bIOAIOUUXCA MAMEMAMUKOS 8 PA3BUMUE MAMEMAMUKU U UHBLX

HayuHwlx obracmet.

6 KJjacc

JApoOu. PaniuoHajibHbIe Ynciia.
Odyuarowuiica nayyumcsa:
® CpaBHUBATH PALMOHAJIbHBIE YUCIIA, BBIMOIHITh apuMeTUUECKUE ACUCTBUS C
paloOHaIbHBIMU YUCIIAMU, HAXOIUTh 3HAYEHUS YUCIIOBBIX BBIPAXKEHHUH (LIENbIX U
NPOOHBIX), UCTIOIB3YS MUCbMEHHBIE BHIYMCIICHUS;
® ICII0JIb30BATh MOHSTHS U YMEHUS, CBA3aHHbIE MPOLIEHTAMU, B XO/I€ PEIICHUsI MaTeMaTUYECKUX
3aJ1a4, BBITIOJHATH HECIIOKHBIE MPAKTUYECKHE PACUETHI.
Oo0yuaromuiicst noayuum 03mMOHCHOCH b HAYYUMbCA'
V' yenybume u pazeums npedcmasnienus 0 PayuOHAIbHbIX YUCTAX,
V' HAyuUMbCs UCNOBb306aMb NPUEMBL, PAYUOHATUSUPYIOUUE SbIYUCILCHUS, NPUOOpecmu
NPUBLIUKY KOHMPOIUPOBAMb BbIYUCIEHUS, 8blOUPAS NOOX0OAWULL Ol CUMYAyUL CNocoo.
JlelicTBUTE/IbHBIE YHCJIA
Ooyuarowuiica nayuumcsn:
*  HCIOJIb30BaTh HaYallbHbIE MPEACTABICHUS O MHOXKECTBE JICUCTBUTEIBHBIX YHCEIL.
Odyuarouwuiica noayuum 603MOMCHOCHb HAYUUMbCA.
v\ pazeums npedcmasiienue o Yucie u YUCI08bIX CUCEMAX 0N HAMYPALbHBIX 00
OelicmeumenbHuIX Yucesl;, 0 poiu bIYUCICHULL 8 Yell08eUeCKOl NpaKmuke,
V' pazeumv u yernyoums 3Hanus 0 OCAMUYHOU 3aNUCU OCTICEUMETbHBIX YlUCe]l
(nepuoouueckue u Henepuoouyeckue opoou).
N3mepenus, npudaukeHnsi, OLeHKH
Ooyuarowguiica nayuumcesa:
® IICIIOJIB30BATh B XOJIE PEUICHHUS 3a/1a4 dJIEMEHTapHbIE MTPEICTaBICHHUS,
CBSI3aHHBIE C MIPUOIKEHHBIMU 3HAYCHUSIMUA BEJTHYHMH.
OOyuaromuiics noayuum 603MOHCHOCHb HAYUUMBCA
o NOHAMb, YMO YUCL08ble OAHHbIE, KOMOPble UCNOIb3YIOMCS OJIsl XapaKmepucmuKu
00bEKMO8 OKPYHCAIOUe20 MUpa, AGNAIOMCI NPEUMYUeCMEEHHO NPUOIUHCEHHBIMU, YMO NO
3anucu nPUOIUNCEHHBIX 3HAYEHULL, COOEPHCAUUXCH 8 UHDOPMAYUOHHBIX UCTIOUHUKAX, MONCHO
Cyoumn 0 NO2PEeUHOCMU NPUOTUNCEHUS.
YpaBHeHus1
Ooyuarowguiica nayuumcesa:
e pemiaTh MPOoCTeHIe ypaBHEHUS C OJJTHOU IEPEMEHHO;



® [IOHUMATh YPaBHEHUE KaK BOXKHEUITYI0O MATEMATUIECKYIO MOJCIH JJIsl OTIMCAHUS U U3y4CHUS
pa3HoO00Opa3HBIX PEeANTbHBIX CUTYAIIUN, PEIIATh TEKCTOBBIC 3a/1a4H alreOpandecKuM METOJIOM;
OOyuaromuiicst noayuum 603MOHCHOCHb HAYUUMBCA
v osnademuv cneyuanbHbIMu NPUEMAMU PEULCHUS. YDAGHEH UL,
V' y8epenHo npumensmb annapam ypasHenull OJis peuteHus pA3HO0OPAZHbIX 3a0aY U3
MAmemMamuru, CMeNCHbIX NPeoMemos, NPAKMUKU,

OnucarejibHasi CTATHCTHKA.
Oobyuarowuiica nayyumca UCTOIb30BaTh IPOCTEUIINE CIIOCOOBI IPEICTABICHUS U aHAJIN3a
CTAaTHCTUYCCKUX JAHHBIX.
OOyuaromuiicss noayuum 603M0HCHOCHb HAYUUMBCA NPUOOPECMU NEPBOHAYATILHBIU ONbIMN
opeanuzayuu c6opa OaHHbIX NPU NPOBEOSHUU ONPOCa 0OUeCE8EeHHO20 MHEHUS, NPEOCMABIsMb
pe3yibmamsl 0npoca 6 guoe maobauybl, OUASPAMMDBL.

KomOunaropuka
Oobyuarowuiica Hayuumca peniaTb KOMOMHATOPHBIC 3a1a4M Ha HAXO0XK/IEHUE YHCIIa 00BEKTOB
WU KOMOWHAIWH.
OOyyaromuiicss noayuum 603M0HCHOCHL HAYUUMbCA HEKOMOPBIM CREYUATbHBIM NPUEMAM
peutenus KOMOUHAMOPHBIX 3a0ad.

Harasignasi reomerpust
Odyuarowuiica nayyumces:
® pacrio3HaBaTh Ha YepTekKax, pUCYHKAX, MOJICISIX U B OKPYKAOIIEM MUPE IIOCKHE U
MIPOCTPAHCTBEHHBIE T€OMETPUICCKHE (DUTYPHI;
® pacrio3HaBaTh pa3BEPTKU KyOa, IPSIMOYTOJIBHOTO TapalIeyIeITHITe 1a;
® CTPOUTH Pa3BEPTKH KyOa U MPSMOYTOJIBHOTO MapajuleNenunena;
® BEIYUCIIATH 00BEM MPSIMOYTOJIBLHOTO Mapaljiesienunea.
Ooyuaromuiicst noayuum 03mMO0HCHOCHb HAYYUMBCA

v HAY4Uumscs 8bI4UCAAMb 00BEMbL NPOCMPAHCIBEHHBIX 2e0MempUYecKux uzyp,
COCMABNIEHHBIX U3 NPAMOY2OTIbHBIX NAPANNENeNnUneoos;
v yenyoumo u pazeums npeodcmasieHus 0 NPOCMPAaHCIMEEHHbIX 2e0OMEeMPUYECKUX (PUSypax.

I'eomerpuueckne purypsi
Ooyuarowuiica nayuumca:
® [10J1b30BATHCS SI3BIKOM I'€OMETPUH Il OMIMCAHUS MIPEIMETOB OKPYKAIOIIEr0 MUPa U UX
B3aMMHOI0 PACHOJIOKEHUS;
® pacro3HaBaTh U U300paXkaTh Ha YepTekKaxX U pUCYHKaX reoMeTprueckue (GUrypsl U ux
KOH(UTYpALINH;
® pelIaTh HEeCIOXKHbIE 337]a4i Ha TIOCTPOCHUE.
OOyuaromuiics noiyuum 603M0HCHOCHb HAYUUMBCA
HAYYUmMcs nojib308amobCs A3bIKOM 2eomempuu 0l ONUCAHUS NPEOMEMO8 OKPYIHCAoue20 Mupa u
UX 83AUMHO20 PACNOJIONCEHUSL,
PAcnosHasams u u300padcams Ha YepmexnCcax u pUCyHKax ceomempuyeckue puaypvl u ux
KOHpueypayuu,
peulams HeCl0JiCHbLe 3a0a4l Ha NOCMPOeHUe.
H3mepenne reomeTpu4ecKnX BeJTUYHH
Oobyuarowguiica nayyumesa:
® BEIYHCIIATH JJIUHY OKPYKHOCTH;
e pemiaTh 3a/1a4 Ha MpUMeHeHre (GOPMYIbI IIOMAIN KPYyTa.
OO0yuaromuiicst noiyuum ¢03mMoHCHOCHb HAYYUMbCA:
8bLIYUCTIAMY NAOWAOU KpYed,
pewams 3a0ay4u Ha NpUMeHeHue QOopMYibl NIOWAOU KpY2a U ONUHbL OKPYHCHOCHIU.
Koopaunarsi
Ooyuarowguiica nayuumcsa:
® HAXOIUTh KOOPAUHATHI TOUKH HAa KOOPJMHATHOM IIIOCKOCTH.



OO0yuawomuiicst noyuum 603MOHCHOCHLb:
v 061a0emov KOOPOUHAMHBIM MeMOOOM PEUeHUs. 3a0aH.
Padorta c unopmanuei
Oobyuarowguiica nayuumcs:

° 3aIOJHSTH MPOCTEHIIIIE TAOIUIIBI IO PE3yJbTaTaM BBIMOTHCHHS PAKTHYECKOH pabOThI,
10 PUCYHKY;
° BBITIOJTHATE JICUCTBHUS TI0 aJITOPUTMY,
° YUTATh MPOCTEHIIINE KPYTrOBBIC THATPAMMBI.
Odbyuarouwguiica noyuum 603MONCHOCMb HAYUUMbCA:
v VCMAHABIUBAMb 3AKOHOMEPHOCHb PACNONIONCEHUSL OAHHbIX 8 CIPOKAX U CMOI0Yax
mabauybl, 3an0IHAMb MAOIUYY 8 COOMEEMCMBUU C YCIMAHOBLEHHOU 3AKOHOMEPHOCMbIO,
4 NOHUMAMb UHPOPMAYUIO, 3AKTIOUEHHYIO 8 mabuye, cxeme, ouazpamme u nPpeocmasisin
ee 6 gude mekcma (YCmHO20 Ul NUCbMEHHO20), YUCTIO8020 BbIPANCEHUS, YPAGHEHUSL,
4 8LINOIHAMb 3A0AHUSL 8 MECMOB0l (hopme ¢ 8biOOpoM omeema;
4 BLINOIHAMb OCUCMBUSL NO AICOPUMMY; NPOBEPSIMNb NPABUTLHOCHb 20M0OB020 ANOPUMMA,
OONONHAMb HEe3A8EPULCHHDLU AN2OPUMM,
4 Ccmpoums npocmetiuiue 8bICKA3bI8AHUsL C UCHOIL30BAHUEM JIOCUHECKUX CE8S30K «BEPHO
/HeBepHO»,
4 COCMABIISIMb CXeMy PACCYHCOeHULl 8 MEeKCMOBOLL 3a0aue om 80npocd.

Hcmopusa mamemamuxu

e Xapaxmepusoeamo 6K1A0 8bIOAIOUUXCA MANEMAMUKOS 8 PA3BUMUE MAMEMAMUKU U UHbLX
HayuHwlx obracmet.

Conep:xanue y4yeOHOro npeamera

5 kJjacc

HarypajibHble 4ucjia ¥ HYJIb

HaTtypaabHbIii psiji YucesI M ero CBOMCTBA

HarypanbHoe uncio, MHOYKECTBO HATypalbHBIX YUCEI U €r0 CBOMCTBA, M300pakeHne
HaTypaJbHBIX YUCEI TOUKAMH Ha YACIOBOM NpsMoM. Mcronb30BaHne CBOMCTB HATYPaIbHbIX
YHUCell PU PEIICHUH 3a7a4.

3anuch U YTeHHE HATYPAJIbHBIX YHCeJ

Paznuune mexay nudpoit u unciaoM. [lo3unmonHas 3anuch HaTypajJbHOTO YKCIa,
MIOMECTHOE 3HaYeHHEe HUPBIL, pa3psabl U KIacChl, COOTHOIICHUE MEXIY IBYMS COCETHUMU
pa3psAIHBIMU €IUHULAMH, YTEHHE U 3aIIUCh HATypaJIbHbIX YUCEIL.

Oxkpyrienne HATYPAJbHBIX YHCEJ

Heob6xonumocTs okpyrienus. [IpaBuiio okpyrieHus HaTypalbHbBIX YHCEI.

CpaBHeHHMe HATYPAJBLHBIX YHCeJI, CPaBHeHHE ¢ YuCcaoM 0

[lonaTHe 0 cpaBHEHUU YKCEIl, CPAaBHEHUE HATYPaIbHbIX YUCEN JIPYT C APYTOM U C HYJIEM,
MaTeMaTH4ecKas 3aluch CPaBHEHUI, CIIOCOOBI CPAaBHEHHSI YU CEIL.

JeHcTBHA ¢ HATYPAJIbHBIMH YU CIAMHU

CrnoxeHue ¥ BBIYUTaHUE, KOMIIOHEHTHI CIIOKEHUSI M BBIUUTAHMS, CBS3b MEK/ly HUMH,
HaX0XJAECHUE CyMMBI U Pa3HOCTH, U3MEHEHNE CYMMBI U Pa3HOCTH ITPU U3MEHEHUN KOMIIOHEHTOB
CJIO’KE€HHUS U BBIYUTAHUSI.

YMHOKEHHUE U JIeJIEHHE, KOMIIOHEHThl YMHOKEHUS U JIEJICHNUS, CBSA3b MEXAY HUMH,
YMHO>KEHHUE U CII0KEHUE B CTOJIOUK, JIeJIEHNE YTOJIKOM, IPOBEpKa pPe3yabTaTa ¢ IOMOIIbIO
MPUKHUJIKK U 0OpaTHOTO JIEHCTBHUS.

IlepemecTuTENbHBIN U COYETATEIBHBIN 3aKOHBI CJIOKEHUS U YMHOXKEHUS,
pacnpeenuTeNbHbIN 3aKOH YMHOKEHHSI OTHOCUTENIBHO CIIOKEHUS, 000CHOBAHUE ANCOPUMMOB
8bINOIHEHUS APUPMEMULECKUX OellCIBUIL.

CreneHb ¢ HATYPaJbHBIM MOKa3aTeJIeM



3anuch Yyuciia B BUJE CYMMBI Pa3psAHBIX CIaraeMbIX, MOPSA0K BBITIOJHEHUS IEHCTBUN B
BBIPOKEHUSX, COJICPIKAIIUX CTETICHD, BRIYMCICHUE 3HAUCHUH BRIPAKCHHIA, COJIEPIKAIITIX
CTEIEHb.

YucioBble BbIPAKEHHS

UncnoBoe BEIpAKEHUE U €T0 3HAYCHHE, TTOPSIOK BBIIOJHCHUS ICHCTBUI.

JeTuMOCTh HATYPAJIBHBIX YHCEJI

JleaeHue ¢ ocTaTKOM

Jlenenue ¢ 0CTaTKOM Ha MHOKECTBE HATYpaIbHBIX YUCEN, CEOUCMBA OeNleHUsl C
ocmamxom. IIpakTudeckue 3aauu Ha I€JIEHUE C OCTaTKOM.

AJaredpanyeckne BhIPaKeHHS

Hcnonw3oBanue OykB 1j1si 0003HAUEHUSI YHUCET, BBIYUCIICHUE 3HAUCHHSI alITeOpanyecKoro
BBIPOKEHUS, PUMEHEHHE aNTeOpandecKuX BRIPAKESHUH JIJIS 3aITUCH CBOWCTB apH(PMETHIECKUX
JEACTBUU.

JApoou

OO0bIKHOBEHHBIE APOOH

Houist, yacTh, ApoOHOE YKCIIO, AP0oOb. [[poOHOE YnCII0 KaK pe3ynbTar JeIeHUsI.
[IpaBunbHbBIE U HEMIPaBUIIbHBIE IPOOH, CMElIaHHas Ipo0b (CMEIIaHHOE YHCIIO).

3anuchk HATYpaJIbHOTO YHCIIAa B BHJIE IPOOH C 3aJaHHBIM 3HaMEHATeJIeM, IPeoOpa3oBaHme
CMEIIaHHOM IpoOU B HEMPABIIIBHYIO IPOOb U HA0OOPOT.

CrnoxxeHue ¥ BRIUUTaHWE 0OBIKHOBEHHBIX APOOCi. YMHOXKEHNE U JCTICHNE
O0OBIKHOBEHHBIX JAPOOCH.

Apudmernueckue AeMCTBUS CO CMEIIaHHBIMU IPOOSIMU. AprpMeTHUEeCKUEe JeHCTBUS C
JTPOOHBIMHU YHCIIAMH.

Cnocobwl payuonanruzayuy 8bINUCIEHULL U UX NPUMEHeHUe NPU 8bINOIHEHUU OeliCTNEUL.

JecaTnuHble 1podH

enas n npoOHas yactu necaruaHoit apoowu. [IpeodbpazoBanue AeCITHUHBIX IpoOeii B
0ObIKHOBeHHBbIE. CpaBHEHHE JeCSITUUHBIX ApoOeit. Clo)KeHue U BHIYUTaHUE AECATUYHBIX
npoOeit. OKpyriaeHue ASCITUIHBIX Ipo0eiH. Y MHOXKEHNE U JACICHNUE ECATUYHBIX ApOOei.
IIpeobpazosanue 0bOvIKHOBEHHBIX Opobell 6 decsimuutble Opoou. Koneunvie u beckoneunvie
oecsimuyHvie Opoou.

Cpennee apudgmeruyeckoe yncel

Cpennee apudmernueckoe 1Byx yncel. M3o0paxenue cpenHero apumMeTuyeckoro AByx
Yucell Ha YMCIOBOM NpsaAMoii. Pelienne npakTuyeckux 3ajad ¢ IpUMEHEHUEM CPETHETro
apudmernueckoro. Cpedrnee apupmemuueckoe HeCKOIbKUX YUCEeIL.

Penrenue TekcTOBBIX 33124

Eaununbl u3mMepeHuii: JTUHBL, TUIOIIAIH, 00bEMA, MAaCChl, BpDEMEHH, CKOPOCTH.
3aBHCHUMOCTH MEXy €AMHULIAMU U3MEPEHUS Kaxk/I0M BEIUYNUHBI. 3aBUCUMOCTH MEXIY
BEITUYMHAMU: CKOPOCTh, BPEMs, PACCTOSIHHE; IPOU3BOIUTEIBHOCTD, BpeMs, paboTa; 1ieHa,
KOJIMYECTBO, CTOUMOCTb.

3anayu Ha Bce apuMeTHYECKHUE TeiiCTBUS

Pemenne TekcToBbIX 33724 apudmeTuuecKuM crocoboM. Mcmonb3oBanue TabIull, cxem,
YepTexel, IPYrux cpeAcTB MpeACTaBICHUS JaHHBIX MIPU PEIICHUH 3aJauu.

3agaum Ha ABHKEHHE, PA00TY H MOKYIIKH

Pemienune HecnoXKHBIX 3a/1a4 Ha IBUYKEHHE B MPOTHUBOIIOIOKHBIX HAIIPABJICHUSX, B
OJIHOM HaIpaBJIeHUHU, ABM)KEHUE TIO PEKe M0 TEUEHHUIO U MPOTUB TeueHus. Pemienue 3aqad Ha
COBMeECTHYIO paboty. [IpuMenenue npoOeil mpu pereHnn 3aad.

IIpoueHTsI

[TonsiTre mporeHTa. Beruucienrne mporieHTOB OT YUCIIa U YHCIIA 10 U3BECTHOMY
MIPOLIEHTY, BEIPAYKEHUE OTHOIIIEHUS B MPOIICHTaX. PellieHne HeCTIOKHBIX MPaKTUYECKUX 3314 C
MPOLIEHTaMHU.

JduarpamMmmbl
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Kpyroseie muarpammel. M3Biaeuenne nHGopManuu u3 quarpamMm. HMzoopasicenue
OUazpamMm no YUci08blM OAHHBIM.

OnucarenbHas cratucTuka. Komounaropuxka.

Jloruyeckue 3agaum

Pemennie HeCI0KHBIX JIOTUYECKUX 3a]1a4. Peulenue 102uueckux 3a0a4 ¢ NOMOuWbI0
epagos, mabauy. OCHOBHBIC METOJIbI PEIICHUS TEKCTOBBIX 3a1a4: apuMeTHudecKuit, mepedop
BApUAHTOB.

Cayuaiinble coObITHUS

CrnyudaifHble OTIBITHI (3KCIIEPUMEHTHI), SJIEMEHTAPHBIE CITydaiiHble COOBITUS (MUCXOMbI).
Harasignasi reomerpust

@urypsl B oOKpyxkaromem Mmupe. Harnsaneie npeacraBieHus o (urypax Ha MiIOCKOCTH:
npsimasi, OTpe30K, JIyd, YTroJ, JOMaHas, MHOTOYTOJIbHUK, OKPYXHOCTb, KpyI. UeTbIpeXyrojibHUK,
MPSIMOYTOJIbHUK, KBapaT. TpeyrojbHUK, 6106l mpey20bHuKos. Ilpasunvhbie MHO20Y201bHUKUL.
N300pakeHne 0OCHOBHBIX T€OMETPUUECKUX QUTYD. B3aumHoe pacnonodxcenue 08yx npsamblx, 08yx
OKPYIHCHOCMEU, NPAMOU U OKpYHcHocmu. [InuHa oTpe3ka, JoMaHoW. ENMHUIBI u3MepeHus
JuHbL. [TocTpoenue oTpeska 3aianHoi JuHbL. Buasl yrios. ['pagycHas mepa yria. U3mepenne
Y IOCTPOEHHUE YIJIOB € OMOIIIBIO TPAHCIIOPTHPA.

[Tepumerp mHOTOYTONBHUKA. [ToHSATHE TUTOMAMM PUTYPBI; €TUHUIIBI U3MEPEHUS
wiomaau. [Tnomane npsiMoyroyibHuKa, kBajapata. [IpubnmkenHoe usmepeHue miomaai Guryp
Ha KyetyaToit Oymare. Pasnosgenukue gueypuoi.

Harnsanaeie npencraBieHus 0 IpOCTPAaHCTBEHHBIX QUrypax: KyO, mapaieienumne],
npu3Ma, nupamua, map, cgepa, Konyc, uuauHAp. M3o0pakeHrne mpocTpaHCTBEHHBIX QUTYP.
Ilpumepwvr ceuenuu. Mnozoepannuku. [Ipasunvrvie mrocoepannuxu. [IpuMepsl pa3BepTOK
MHOTOTPaHHUKOB, LIUJIMHAPA U KOHYCA.

[Tonsarue o6bema; enuHUIBI 00beMa. OOBEM IPAMOYTOJIBHOTO Mapajuieienuesa, Kyoa.

Pemenne nmpakTudeckux 3a1a4 ¢ IpUMEHEHHUEM MTPOCTEUIITUX CBOMCTB QUTYD.

HcTopust MaTeMaTUKH

Tossnenue yughp, 6yxe, uepoenughos 6 npoyecce cuéma u pacnpeoeienus npooyKmos Ha
Jlpesnem Bnusicnem Bocmoxke. Cesazb ¢ Heonumuueckoii pesontoyueti. Poocoenue
wecmuoecamepudHol cucmemul cyucienus. llosenenue decamuunou 3anucu yucen. /poou 6
Basunone, Ecunme, Pume. Omkpovimue decsasmuunvlx opodeii. Cmapuntvle cucmemvi mep.
Hecamuunvie Opodbu u mempuueckas cucmema mep.

6 kaacc
DJIeMEeHTbI TEOPUHM MHOKECTB M MAaTeMATHYeCKOii JIOruKH

MHokecTBa M OTHOLIEHUSI MEXK1Y HUMHU

IHogmuoXkecTBO. OTHOLIEHWE NPUHAIJICKHOCTH, BKIIOUEHHS, PABEHCTBA. pPACHO3ZHABAHUE
NOOMHOJICECE U INIEMEHINO08 NOOMHOICECTNE C UCNONL308AHUEM KpY20os Diinepa.

HarypanbHble yucia u HyJIb

JdelicTBHS ¢ HATYPAJIbHBIMH YUCIAMHU

IlepemecTUTENbHBIA U COYETATENBHBIA 3aKOHBI CIOKEHHS U YMHOXKEHHSI, paclpeneanuTebHbII
3aKOH YMHOXXEHHSI OTHOCUTENBHO CIOXKEHUS, 0O00CHO8AHUE ANOPUMMOE BbINOIHEHUS APpUDMEeMUUecKux
Oeticmauii.

AureOpanyeckue BbIpayKeHUs1

UcnonpzoBanue OykB i OOO3HAUYEHHsI YHMCEN, BBIYMCICHHE 3HA4YEHUS anreOpanyeckoro
BBIPQKEHMSI, NPHUMEHEHHE anreOpanvyecKuX BBIPAKEHUH Ui 3alucH  CBOMCTB  apu(METHYECKHX
JeUCTBHM, IpeoOpa3oBaHue anreOpanvdecKuX BhIPa>k eHUM.
JeaumocTh HATYPAJIBHBIX YHCeJT

JeanTenu U KpaTHbIe

JlenuTenb U €ro CBOMCTBa, OOITUI NeNUTeNh ABYX U OoJiee yncell, HanboIbIIni OOIIHii
JIeNUTENb, B3aUMHO MTPOCTHIC YHCIa, HAXOXKICHHE HauOombIero oomero aenutens. Kpatnoe u
€ro CBOICTBa, 00IIIee KpaTHOE ABYX M OoJiee Yucell, HauMeHbllee 00Iee KpaTHOe, CIIOCOObI
HaX0XJICHUS HAUMEHBIIIETO 00IIero KpaTHOro.
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CBolicTBa U NPU3HAKY 1€ TUMOCTH

CBOICTBO 1€TUMOCTH CyMMBI (pa3HOCTH) Ha uucio. [Ipusnaku nenmumoctu Ha 2, 3, 5, 9,
10. Ilpusnaku oenumocmu na 4, 6, 8, 11. JJokazamenvcmeo npuznaxos oenrumocmu. Penienue
IIPaKTUYECKUX 337a4 C IPUMEHEHNUEM IIPU3HAKOB JETUMOCTH.

Pasjio:keHue 4nc/ia Ha MPOCTbIE MHOMKUTEIH

[IpocThie u cocTaBHbIE UnCa, peuemo Ipamocgena.

Pa3noxxeHne HaTypajJbHOTO YKCiIa HA MHOKUTENH, PA3JI0KEHUE HA MPOCTHIE MHOXKHUTEIH.
Konuuecmeo denumeneu uucna, ancopumm pasnodcenus Yucia Ha npocmvle MHONICUMeNU,
OCHOBHASI Meopema apupmemuxu.

JApodu

OO0ObIKHOBEHHBbIE IPOOH

[IpuBenenue apobeii k oO1eMy 3HaMeHaTento. OCHOBHOE CBOMCTBO poOu. CpaBHEHHE
OOBIKHOBEHHBIX JAPOOEi.

CrnoxeHue ¥ BRIUUTaHUE OOBIKHOBEHHBIX APOOEii. YMHOXKEHHE U JIeTICHUE
OOBIKHOBEHHBIX JIpo0eil. ApudmeTrueckre JeUCTBUS CO CMEIIaHHBIMU JIPOOsSMHU.
Apudmernueckue AeCTBUS ¢ JPOOHBIMU YUCTIAMH.

OTHoleHMe IBYX YHCel

Maciutab Ha nina”e u kapte. [Iponopunn. CBoiicTBa MpONOPIHii, MPUMEHEHNE
MPONOPLMI U OTHOLIEHUH NIPH PELICHUU 3a/1a4.

IIpouenTsl

Breraucnenune IIPOUCHTOB OT YMCJIa U YUCJIa 110 U3BECTHOMY NPOLCHTY, BRIPAKCHUEC OTHOILICHUSA B
IIpOLCHTAX. Pemenne HecnoXKHBIX MPAKTHUYCCKUX 3aaa4 C IIPOUCHTaMH.

OnucaresbHas craTucTuka. {luarpammsl

Cronbyatble ¥ KpyroBble quarpammsl. M3prnedenne nHhopManuy U3 AMarpaMmm.
H300padicenue ouazpamm no Yucio8bim OAHHbIM.

PanuonanbHbIe ynciIa

IloJi0xkuTEeNbHBIE U OTPHIIATEIbHBIE YHCIA

N3obpaxenune yrcen Ha YMCIOBOM (KoopauHaTHOM) npsiMmoit. CpaBHEeHHE unced. Moayib
quclia, TeoMeTpuyeckas HHTepIpeTanns Moayis yucia. J(elcTBUs ¢ MOJI0KUTEIbHBIMU U
OTpUIIATENIbHBIMH YUCIIaMU. MHOXECTBO LENbIX YHCET.

IlonsiTHe 0 panuOHATBLHOM uMce. [lepsuynoe npedcmasieHue 0 MHO*CECHEe
PayUoOHaIbHBIX Yucel. PalmoHabHOE YKMCII0 KaK OTHOIICHHE M/N, Te m — 1eoe Yucio, a N —
HaTypayibHOE. J[elicTBUS ¢ pallMOHAILHBIMU YUCIIaMU.

YpaBHeHnusi. YpaBHeHue ¢ 0JiHOM nepeMeHHol. Kopenb ypaBHenus. [lepexoa oT ciioBecHO
(OpMyITUPOBKU COOTHOLICHHUH MEX Ay BEIMUYMHAMHU K alireOpandeckoi. PenieHne TeKCTOBBIX
3a/1a4 anreOpanyeckuM CrocoooMm.

Penrenue TekcTOBBIX 32124

Eaununbl u3mMepeHuii: JTUHBL, TUIOIIAIH, 00bEMA, MAaCChl, BpDEMEHH, CKOPOCTH.
3aBUCHUMOCTHU MEXy €AMHULIAMU U3MEPEHUS KaxkI0M BEIUYNHBI. 3aBUCUMOCTH MEXIY
BEITMYMHAMU: CKOPOCTh, BPEMs, PACCTOSIHHE; IPOU3BOIUTEIBHOCTD, BpeMs, paboTa; 1ieHa,
KOJIM4ECTBO, CTOMMOCTb.

3agauun Ha Bce apuMeTHdecKHe 1eiCTBUS

Pemenne TekcToBbIX 33724 apudMeTuuecKuM crocodboM. Mcmonb3oBanue TabIull, cxem,
YepTe)KEen, IPYruX CPEACTB MPEACTABICHUS JaHHBIX MIPU PEIICHUH 3aauH.

3agaum Ha ABHAKEHHE, PA00TY H NOKYIIKH

Pemnrenne HecnoKHBIX 3a7a4 HAa JBUKEHUE B MPOTUBOTIOJIOKHBIX HAIIPABJICHUSX, B
OJIHOM HaIlpaBJICHUH, ABUKEHHUE IO PEKE 10 TEUEHHIO U IPOTUB TeueHusd. Pelienue 3aiay Ha
COBMECTHYIO paboTy. IIpumenenue apoGeii mpu pereHnu 3aaad.

3agauu HA YaCTH, 10JH, TPOLEHTHI

Peurenne 3a1au Ha HaxOXK/IEHHWE YAaCTH YKCIIA U YMCTIa N0 ero JyacTu. Pemenue 3aiay Ha
MPOLIEHTHI U JoJu. [IpuMeHenue nponopuuii npu pemeHny 3aaay.

Jlornuyeckue 3axaun
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Pewenue nocuueckux 3adau ¢ nomowvio epagos, mabauy.

OcHOBHBIE METO/IbI PellieHHs TEKCTOBBIX 3a7a4: apudmMeTndeckuii, mepedop
BApUAHTOB.

Koopaunartsi

JlexapToBBI KOOPMHATHI HA IIOCKOCTH. [locTpoeHne TOUKH 1Mo ee KOOpIMHATaM,
ompeieNIeHue KOOPIMHAT TOUKH Ha TIOCKOCTH.

Harasignasi reometpust

Qurypsl B OKPYKAIOIIEM MUPE. OKPYKHOCTb, KpYyr. UYUeTbIpEeXyrolbHHUK, NPSIMOYTOJIbHUK,
KBajapaT. TpeyroibHUK, 6udbl mpey2onvHuxos. llpasuivhvle mHocoyeoavHuky. V1300pakeHHe OCHOBHBIX
reoMerpudeckux QUryp. Bzaumuoe pacnonogicenue 08yX NpMbiX, 08YX OKPYICHOCMElU, NPIMOU U
OKDYHCHOCHU.

Harnsanaeie nmpeacrabienns o Gpurypax Ha TIIOCKOCTH: OKPYXKHOCTb, Kpyr. Harmnsaueie
MIPEACTABJICHUS O MPOCTPAHCTBEHHBIX (UTypax: 1map, chepa, Konyc, nuauuap. M3obpaxenue
MPOCTPaHCTBEHHBIX (uUryp. [Iprmepsl pa3BEPTOK MHOTOTPAaHHUKOB, IUJIUHIPA U KOHYCA.

[Tonsartue o paBeHcTBe uryp. LlenTpanbHas, oceBas U 3epKaibHAsL CAMMETPUH.
N3obpaxenne cummMmeTpudHbIx ¢uryp. [lapannensHbie v nepecekaronrecs mpsmbie.
[TepnenauKynsipHbIE TIPSIMBIE.

HN3mepeHue reoMeTpuvyecKuX BeJTUYHH.
JlivHa OKpyXHOCTH, uucio 7. [Inomane kpyra.

HcTopust MaTeMaTUKH.

Pooicoenue u pazeumue apugpmemurxu namypanouvix yucen. HOK, HO/, npocmeie yucna.
Pewemo Spamocghena.
llossenenue nyna u ompuyamenvHulx yucen 8 mamemamuxe opesHocmu. Ponv [[uogpanma.

Hoquy(—l)(—l) =+17? Hemopus wucna .

Marematuka 5 kimace, 5 4. B Heneno, 35 Henenb, Bcero 175 4.

Ne | HauMeHOBaHUE pa3IeoB KomnmyecTBo wacoB
ILII.
BCETO B TOM YHCIIC
KOHTPOJIbHbBIE
paboThI
1. HarypanbHble ynciia v mKaibl 18 1
2. CrnosxeHue ¥ BRIYUTAHUE HATypaIbHBIX YUCEI 21 2
3. YMHOXEHUE U JAeJIEHUE HAaTypaJIbHbIX YUCEI 25 2
4, IImomanu u 00bEMBI 14 1
5. OOBIKHOBEHHBIE APOOH 24 2
6. Jecsatuunbie npoodu. ClioKeHUE U BBIYMTAHUE JECATUIHBIX 14 1
npoobei
7. YMHOXEHHE U JIeNIeHHe JeCATUYHbIX Apo0eit 26 2
8. WHCcTpyMEHTBI U1 BBIYUCICHUN U U3MEPEHUN 20 2
9. IToBTOpEHUE 13 1
UTOTO 175 14
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Maremaruka 6 kiace, 6 (5+1) 4. B Henento, 35 negens, Bcero 210 (175+35) u.

Ne HaNMEHOBaHHE Pa3JIEI0B KosmyecTBo 4acoB
BCETO B TOM YHUCJIC
KOHTPOJIbHBIE
paboThI

1. IMoBToOpeHue 5

2. JlenmuMocTh umncen 24 1

3. CrnosxeHue ¥ BBIYUTaHKE JpoOel ¢ pa3HbIMU 26 2
3HAMCHATEISIMU

4, YMHOKEHUE U JIeJICHHE 0OBIKHOBEHHBIX IpOOeit 38 3

o. OTHo1IEHUS ¥ TPOTIOPLHU 23 2

6. [TonoxurenpHble U OTPUIATENLHBIE YHCIIA 16 1

7. CrnoxeHue 1 BRIYUTAHHUE TTOJOKUTEIBHBIX 1 14 1
OTPHUIATEIILHBIX YHCET

8. YMHOXKEHUE U JIETICHUE MOJIOKUTETbHBIX U 15 1
OTPHUIATEIILHBIX YHCET

9. Pemenne ypaBHeHUI 17 2

10. KoopauHaTsl Ha MJIOCKOCTH 16 1

11. DJIEMEHTHI CTATUCTUKU 4

12. Hrtorosoe moBTopeHmne 12 1

HUTOTO 210 15
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