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INOACHUTEJBbHASA 3AIINCKA

Pabouast mporpamma 1o MareMaTHke 0a30BOTO YpPOBHS Ui OOy4arommxcs 7-9 KiaccoB
paszpaborana Ha ocHoBe PI'OC OOO. B mporpamme mo MaTeMaTHKE YYTCHBI HACH W TOJOKCHUS
KOHIICTIIIUU PA3BUTUSI MAaTEMaTHIECKOT0 oOpa3zoBaHus B Poccuiickoit deaepamum.

[IpenmeroM MaTeMaTUKU SIBISIIOTCS  (DyHIaMEHTaldbHbIE CTPYKTYphl Hallero Mupa —
MIPOCTPAHCTBEHHBIC (OPMBI M KOJMYCCTBEHHBIC OTHOIICHUS (OT MPOCTEUIIHNX, YCBAUBAEMBIX B
HEMOCPEJCTBEHHOM OIIbITE, 10 JIOCTaTOYHO CJOXHBIX, HEOOXOAMMBIX HJsl Pa3BUTUS HAYYHBIX U
MPUKJIAHBIX ujel). MaTtemarnueckue 3HaHHUs OOECIEeUMBalOT MOHUMAHUE NPUHIIUIIOB YCTPOWCTBA U
UCIOJIb30BAHUSI COBPEMEHHOM TEXHUKHU, BOCHPUATUE U MHTEPIPETALUIO COLMATIBHON, SKOHOMUYECKOI,
MOJUTHYECKOW HWH(OPMAIIUHU, Jal0T BO3MOXKHOCTH BBINIOJHSATH PACYETHl U COCTABIATH AITOPHUTMEI,
HAXOJUTh U IPUMEHSTH (OPMYJIbI, BIAJETh MPAKTHUYECCKUMH MIPUEMAaMU F€OMETPUUECKUX U3MEPEHUN U
MMOCTPOCHHIA, YUTaTh WH(DOPMAIUIO, TIPEICTABICHHYIO B BUJIC TaOJHII, JHarpaMM U TPa(uKOB, KHUTH B
YCIIOBUAX HEOMPENEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapakTep ClydailHbIX COOBITHI.

W3yuenne mareMaTukud (GopMUPYET y OOYYArOIIMXCS MaTeMaTHYECKWUH CTHIIb MBIIIICHUS,
MIPOSIBIISIFOILIMIACS B ONpPEeEHHBIX YMCTBEHHBIX HaBblkax. OOyyaronmecs OCBauBaOT TaKUe MPUEMBI U
METOJIbl MBIIUICHUS, KaK MHAYKUUA U JeAYKIHs, 0000IeHne U KOHKPETH3alusl, aHaln3 U CHUHTE3,
Knaccuukanus W cucTeMmaru3anus, adcrtparupoBaHue U aHaiorusa. OOBEKTHI MaTeMaTHUYeCKUX
YMO3aKJIIOYCHHH, MpaBuja MX KOHCTPYMPOBAHMS PACKPBIBAIOT MEXaHU3M JIOTHYECKHX ITOCTPOCHUA,
CHOCOOCTBYIOT BBIpaOOTKE yMeHHUs (HOpMyTupoBaTh, OOOCHOBBIBATH U JOKA3bIBATh CYXICHUS, TEM
caMbIM DPAa3BUBAIOT JIOTHYECKOE MbIUIeHHEe. M3yuenne marematuku obOecrieuuBaeT (GpopMUpOBaHUE
AITOPUTMUYECKON KOMIIOHEHTHl MBIIUICHUSI W BOCHUTAHWE YMEHMI JEHCTBOBATH 110 3aJlaHHBIM
QIrOpUTMaM, COBEPIICHCTBOBATh HM3BECTHBIC U KOHCTPYHPOBATH HOBBIE. B mporiecce pemienus 3aaay —
OCHOBOHM y4eOHOW AESTEIbHOCTH Ha YPOKaX MaTEeMaTUKU — Pa3BUBAIOTCS TBOpYECKas U MPUKIIAIHAsS
CTOPOHBI MBIIIUICHHUS.

OO0yueHne MaTeMaTHKe Ja&T BO3MOKHOCTh Pa3BUBATh Y O0YYAIOIINXCS TOUHYIO, PAIlHOHAEHYIO

U UHQOPMATHBHYIO pe4Yb, YMEHHE OTOHMpaTh HamOOJee MOIXOJAIINE S3bIKOBBIC, CHMBOJIMYECKUE,
rpadudecKre cpecTBa IS BRIPAKESHUS CYKACHUN U HATJISTHOTO UX MIPECTaBICHHSL.
[Ipy w3yuyeHWM MaTeMaTUKH OCYIIECTBISIETCS O00IIee 3HAKOMCTBO C METOJaMU  TO3HAHUS
JNEHUCTBUTENBHOCTH, MPEACTABICHUSIMU O MPEAMETE U METOAAX MATEMAaTUKU, UX OTIMYHUU OT METO/OB
JIPYTUX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAyK, 00 OCOOCHHOCTSX NPUMEHEHHS MaTeMaTHUKH IS
pELIeHNs HayYHbIX U IPUKIIAIHBIX 3aa4.

MaremaTtuueckoe oOpa3zoBanue B Poccuiickoii denepaiinu JOHKHO PelliaTh, B YaCTHOCTH 3a/1a4l
oOecrieyeHnss CTpaHbl BBIMYCKHUKAMH, MaTeMaTHuyecKas TOATOTOBKAa KOTOPBIX JOCTaTOYHA JIs
MIPOJIOJKEHHST 00pa30BaHUsl B PA3IMYHBIX HAMpaBICHUSAX, BKIIOYAsT MaTEMaTHUYECKHUE HCCIICIOBAHUSA,
pabdoty B chepe MHPOPMALMOHHBIX TEXHOJOTUMN, MPENoJaBaHHE MAaTEMAaTHKH, C OJHOW CTOPOHBI, H
MIPUMEHEHHE MATEeMAaTHKU B JPYTUX HAayKax, B MH)XCHEPHO-TEXHOJOTHYECKOW M COIHMALHOU cdepe ¢
Ipyroii cTopoHbl. [y oOecrieueHns JOCTHKEHHSI COOTBETCTBYIONIEH STUM 3a/lauaM  MaTeMaTHYeCKOM
MOATOTOBKH  OOYYArOMIMXCS, NI YAOBJIETBOPEHHUS HMX 3allPOCOB M BO3MOXKHOCTEH TpeaHa3HauYeHa
mporpamMma yriayon€HHOro u3yueHus marematuku. [Iporpamma mo maremaTtuke yriyOI€HHOTO YpOBHS
Ta€T BO3MOXKHOCTh PACHIMPUTh M YTIYOUTh KPYr HM3y4aeMBIX BOIIPOCOB, CO3/aTh 0OoJiee IIENIOCTHOE
MIPECTAaBIICHUE O CUCTEME MaTeMaTHYeCKUX 3HaHUMN, cHOPMHUPOBATH OONiee YCTOMUUBBIE U OCO3HAHHBIE
YMEHHUS.

[TpuoputeTHbIMU TIeNAMU OOyUYEHHs] MaTeMaThke B 7-9 Kkiaccax SBISIFOTCS: (hopMUpOBaHHE
LUEHTPAIBHBIX MaTEeMaTUYEeCKUX MOHSATHHA (YUCIO, BEMYMHA, reoMeTpudeckas ¢Gurypa, rnepeMeHHas,
BEPOSITHOCTh, (DYHKITHS), 0OSCIIEUMBAIOIINX MMPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MATEMaTHYECKOTO
o0pa3zoBaHus 00y4arOIIUXCs; MOBEACHUE 00YUaIOIIMXCS HA JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMATHKH U OKPYKAIOIIETO MUPA, TOHUMAHHE MAaTEeMATHKHU KaK YacTH OOIIEH KyJIbTyphI
YeJIOBEUECTBA;Pa3BUTHE  MHTEJUIEKTYyaJbHBIX M TBOPYECKMX  CIOCOOHOCTEM  oOydarommxcs,
MO3HABATEILHONM AKTUBHOCTH, HCCIIEOBATEIbCKAX YMEHUM, KPUTHUYHOCTU MBILIUICHUS, WMHTEpeca K
W3YYEHHUIO MaTEMaTHKH;



dopmupoBanre (PyHKIIMOHATHHON MAaTeMaTHUECKOW TPAMOTHOCTH: YMEHHS PaclO3HaBaTh MPOSBICHUS
MaTeMaTHYECKUX MOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B PEaIbHBIX KU3HEHHBIX CUTYalUsIX U MPU
W3YYEHUW JAPYrUX YYeOHBIX TPEJAMETOB, TMPOSBICHUS 3aBUCHUMOCTEH H  3aKOHOMEPHOCTEH,
dbopMynHpoBaTh UX Ha S3bIKE MaTeMaTHKH M CO3/[aBaTh MaTeMaTHYeCKHUE MOJENH, NPUMEHSTh
OCBOCHHBIM  MaTeMaTWYEeCKUW amnmapar JJid pElIeHUs IPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OLIEHUBATh MOJIYyYEHHBIE PE3YJIbTATHI.

OcHOBHBIE JHMHHUM COACpXaHHUS NporpaMMbl IO Marematuke B 7-9 kmaccax: «Yucna u
BBIUUCIICHUS», «Ajredpa» («Airedpanueckue BBIpOKEHHsS», «YpaBHEHUS U HEPABEHCTBA),
«Dynkmmny, «I'eomerpus («I'eomerpuueckue GUTYpsl U UX CBOHCTBa», «3MepeHHe TeOMETPHUYECKUX
BeIMYNHY»), «BepoATHOCT, M cTaTHCTUKa». JlaHHBIE JMHUM Pa3BUBAIOTCS MapalIeNbHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOM MPUPOAOH M TPAAULMAMH, OJHAKO HE HE3aBUCHMO OJHA OT JpPYIoW,
a B TECHOM KOHTAaKTE€ U B3aUMOJICHCTBUU.

Conepxanue mporpaMMbl IO MaTeMaTHKe, paclpeaene¢HHoe I0 TojaM  Oo0ydyeHwus,
CTPYKTYPUPOBAHO TaKHUM O0pa3oM, UYTOOBI KO BCEM OCHOBHBIM, HPUHIMIHUAIBHBEIM BOMPOCAM
oOyuJaromuyecss 0oOpaliajich HEOJAHOKPATHO, YTOOBI OBJIAJCHHE MAaTEMATHYCCKUMHU IIOHATHSAMHU U
HABBIKAMU OCYIIECTBIISJIOCH TIOCIEIOBATENbHO M IOCTYNATENbHO, C COONIOJCHHEM MpPUHIUIA
MIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKIIOUYAINCH B OOIIYIO CUCTEMY MAaT€MaTUYECKUX MPEICTABICHUN
00yYaroImuXcsl, PacIMpsis U yriayonsis e€, 00pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

B coorBerctBHm ¢ ®I'OC OOO maremartvka sIBISETCS 0OS3aTEIBHBIM MPEIMETOM Ha YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHusi U U3y4yaeTcs Ha 0a30BOM YpPOBHE B paMKaX CIEIYIOIIUX Yy4eOHBIX
KypcoB: «Auredpay, «I'eomerpus», «BeposTHOCTb U CTATUCTUKAY.

OO11ee 4nciIo 4acoB, PeKOMEHIOBAaHHBIX JUTSl H3yYeHHUs MaTeMaTukH, — 612 yacoB: B 7 kiacce —
204 gaca (6 gacoB B Henmeno), B 8 kiacce — 204 gaca (6 gacoB B Henmeno), B 9 kimacce — 204 gaca (6
4acoB B HEJICIIO).

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yyeHne mareMaTWkd Ha ypOBHE OCHOBHOTO 0OImIero oOpa3oBaHWSI HANpaBICHO Ha JIOCTH)KEHHE
O0YYaIOIIMMHUCST JIMYHOCTHBIX, METANpeJMETHBIX M MPEAMETHbIX 00pa30BaTENbHBIX PE3Y/IbTaTOB
OCBOEHHMSI yUE€OHOT0 IpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATDBI

1) narpnoTnueckoe BocIuTaAHME:
HpOSIBJ‘IeHI/IeM I/IHTepeca K HpOIHHOMy 158 HaCTOSIHICMy pOCCI/IP’ICKOﬁ MareéMaTuKH, IIECHHOCTHBIM
OTHOIIICHHEM K JOCTIKEHHSIM POCCHIICKHX MATEMATHKOB M POCCHUHCKOW MAaTeMaTHUeCKOH IIKOJBI, K
HUCIIOJIB30BAHMIO OTUX JOCTHKEHUHN B APYIUX HAyKaX M MPUKJIAIHBIX cepax;

2) rpaxIaHcKoe H JyXOBHO-HPABCTBEHHOE BOCIHTAHHE:
TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpakKIaHMHA W PeaM3alliy €ro TpaB, MPEACTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaX (DYHKIMOHMPOBAHUS  PA3IMYHBIX CTPYKTYp, SBICHUH, MPOIEAYp
IPaXIAHCKOTO 00LIecTBa (HAmpUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKICHUIO STHYECKUX
npoOJieM, CBSI3aHHBIX C TMPAKTHYECKAM TMPUMEHEHHEM JOCTH)KCHHH HAayKH, OCO3HAHHWEM Ba)KHOCTU
MOPaIEHO-3THYECKUX TPUHIIMIIOB B ACSTEIBHOCTU YIEHOTO;

3) TpynoBoe BocnuTanue:
YCTaHOBKOW Ha aKTUBHOE Y4YacTHE B PELICHHH MPAKTHYSCKUX 33/1a4 MaTeMaTHYCCKOW HAIPaBICHHOCTH,
OCO3HaHWEM BaKHOCTH MaTEMaTHYECKOTO OOpa30BaHUs Ha MPOTSDKCHWHM BCEW JKU3HM ISl YCHEUTHOW
npodeccHoHaIbHON AESTENBHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM MHANBUIYAIbHONH TPAacKTOPHH OOpPA30BaHMS M IKM3HEHHBIX IUIAHOB C YUETOM JIMUYHBIX
MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE];

4) screTnueckoe BoCIATAHME:



CIIOCOOHOCTBIO K OMOIOHOHAJIBHOMY H 3CTCTUYCCKOMY BOCIPUATHIO MAaTCMATHYCCKUX O6’beKTOB, 3aaad,
pemeHHﬁ, paCCYX(Z[eHHfI, YMCHHIO BUACTE MAaTEMATHICCKUEC 3aKOHOMEPHOCTH B NCKYCCTBE;

5) HECHHOCTH HAYYHOI'O ITIO3HAHUSA

OpI/IeHTaHI/Ieﬁ B JCATCIIBHOCTH Ha COBPEMCHHYIO CHCTCEMY HAY4YHBIX HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX Pa3BUTHA 4YCIOBCKA, IIPHUPOAbI U 06IJ_I€CTBa, MOHMMAaHUEM MaTeMaTHYCCKOI HAayYKH
KakKk C(bepbl YeJIOBSUECKOM JCATCIIbHOCTHU, JTallOB eé PpasBUTUA W 3HAYUMOCTH JJIsI PA3BUTHA
OUBWJIK3allK, OBJIAACHHUCM SA3BIKOM MAaTCMaTHKHU U MaTeMaTHU4YECKOM Ky.HLTypOfI Kak CpeacTBOM
IIO3HAaHUA MHpa, OBJIaJICHUEM HaBbIKaMU I/ICCJ'IG,Z[OBaTeJ'IBCKOI‘/'I JCATCIIBHOCTU,

6) duzuueckoe BocnuTanue, QOPMHPOBAHME KYJILTYPhl 310POBbS M 3MOLHOHAILHOIO
oJ1aromoJIyumsi:

TOTOBHOCTBIO MTPUMEHSATh MaTEMATUYECKIE 3HAHUSI B MHTEPECaX CBOETO 37I0POBbS, BEACHUS 30POBOTO

oOpa3a JKM3HU (3II0POBOC IMUTAHUE, COATAHCHPOBAHHBI PEKUM 3aHATUH M OTIBIXA, pEryJspHas

¢dusnyeckas aKTHBHOCTH), C(HOPMUPOBAHHOCTHIO HaBBbIKa pe(ICKCHH, MPU3HAHMEM CBOETO IpaBa Ha

OIIMOKY M TAKOTO K€ MpaBa JPYroro 4eJI0BeKa,

7) 3KosI0rHYeCcKOe BOCIUTAHHE:
OpHEHTAle Ha MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM JJIs peleHus 3a/1a4d B 00JacTh COXPaHHOCTU
OKpYXarollel cpelpl, IUIAHUPOBAaHMUS IIOCTYNIKOB M OLEHKM HX BO3MOMKHBIX IOCIEICTBUN ISt
OKPYXAaIOLIEH Ccpelbl, OCO3HAHUEM IJIOOAIBHOIO XapaKTepa SKOJOIMYECKMX Hpo0ieM U IyTed HX
peleHus;

8) aganTanusi K M3MEHSIOIMMCS YCIOBHSAM COUMATLHOI H NPUPOIHOI CpebI:
TOTOBHOCTBIO K JICHCTBUSIM B  YCIIOBMSAX HEONPEAEIEHHOCTH, IOBBIIIEHHIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUUECKYIO JeSITEIbHOCTh, B TOM UUCIIE YMEHHE YUUTbCS y APYTUX JIIOJEH,
pUoOpPeTaTh B COBMECTHOM AEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIETEHIIMU U3 ONbITA IPYTUX;
HEOO0XOMMOCThIO B (POPMHUPOBAHUU HOBBIX 3HaHUM, (OPMYIMPOBATH HJIEH, MOHATHUS, TUIIOTE3BI 00
00bEeKTax U ABJECHUSIX, B TOM YHCJIE paHee HE U3BECTHBIX, OCO3HABATh AE(MUIIUTHI COOCTBEHHBIX 3HAHUMN
Y KOMIIETEHTHOCTEH, IUTAHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALUIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIMIO KAK BBI3OB,
TpeOyroIuil KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMble pEIICHUs U AENCTBUsA, (OPMYJIUpPOBATh U
OLIEHUBATh PUCKH U TOCIEACTBUS, (OPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATbI
B pesynpTare ocBOeHMsS MpOrpaMMmbl IO MaTeMaTHKE HAa YPOBHE OCHOBHOIO OOIIero oOpa3oBaHUs Y
oOyuyaromierocsi OynyT  chOpMHpPOBaHbI  METAlpPEAMETHBIE  PE3yNbTaThl, XapaKTEpU3YIOIIHECs
OBJIaJICHHEM YHUBEPCAIBbHBIMU MTO3HABATEIbHBIMHU JACHCTBUSAMH, YHUBEPCATIBHBIMA KOMMYHUKAaTUBHBIMU
JNEUCTBUSIMHU M YHUBEPCAIBHBIMH PETYJIATUBHBIMU JCUCTBUSIMH.

Io3naBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eCTBUS

ba3oBrble JJornyeckue a1eicTBU:

BbIABJIATE MW XAPAKTCPHU30BATH CYIICCTBECHHBIC IIPU3HAKK MATCMAaTUYCCKUX O6’I)GKTOB, HOHSITI/IP'I,
OTHOIIEHWA MEXIy TMOHATHSIMHU, (OPMYIHPOBATH  OMPENEICHUs TOHATUH, YCTaHABIMBATH
CYIIECTBEHHBI MpPHU3HAK KJIACCU(PHUKAIMM, OCHOBAaHUS Ul 00OOIIEHUS U CpaBHEHMS, KPUTEPUU
MIPOBOMMOTO aHAIN3a;

BOCIIPUHUMATh, (hOpPMYIUPOBATh U MPEOOPa30BbIBATh CYXKACHUS: YTBEPAUTEIbHBIE U OTpULIATEIIbHBIE,
CIAUMHUYHBIC, YaCTHBIC U 06H_[I/I€, YCJIOBHBIC,

BBISIBJIATh MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M U TPOTUBOpeuns B (akTaxX, JaHHbBIX,
HAOMIONICHUAX W YTBEPXKACHHSX,  MpeajaraTb  KPUTEPUH JUIS BBIIBICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEUUIL;

ACJIAaTh BbIBOAbI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX U MWHAYKTHBHBIX YMO3aKHIOquHﬁ,
YMO3AKJIIOYEHUH IO AHAJIOTHH;



pa3buparth  JOKa3aTeNnbCTBA  MAaTEMaTHUYECKUX YIBEpXKACHUM  (NpsIMbIE U OT MPOTUBHOIO),
MIPOBOJMTH CaMOCTOSATEIBHO JIOKA3aTEIbCTBA MaTeMaTHYEeCKUX (DaKTOB, BHICTpAaWBaTh apryMEHTAIIUIO,
MMPUBOAUTL MPUMCPBI U KOHTPIIPUMCPHBI, IIPUMCHATH MCTO MaTeMaTU4YECKOU HWHAYKIUH, 060CHOBLIBaTB
COOCTBEHHBIC PACCYKICHUS,

BBIOMpATh Ccrioco0 pemieHus y4eOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS, BEIOUPATH
HanOoJIee MOAXOAAIINN C YIETOM CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPHEB).

ba3oBble ucciienoBarejbcKue 1eHCTBUSI:

HCITIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATEIIbCKHMI WHCTPYMEHT IMO3HaHUSA, (OPMYJIHUPOBATH BOMPOCHI,
(DUKCHpYIOIIME TPOTHBOpPEYHE, IMPOo0JIEMy, CaMOCTOSATEIBHO YyCTaHABIMBaTh HCKOMOE M JaHHOE,
(hopMUpOBaTh TUIIOTE3Y, API'YMEHTUPOBATH CBOIO TIO3UITUIO, MHCHHUE;

MIPOBOAUTH MO CAMOCTOSITENILHO COCTABJICHHOMY IUIaHY SKCIIEPUMEHT, UCCIEAOBAHUE 110 YCTAHOBICHUIO
0COOCHHOCTEH MaTeMaTHYeCKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOI;

CaMOCTOSITEIILHO (POPMYITUPOBATH OOOOIICHHS U BBIBOBI 0 Pe3yjIbTaTaM IPOBEAEHHOTO HAOJIIOICHUS,
UCCIIE/IOBAHUS], JKCIIEPHUMEHTa, OILECHMBATH JIOCTOBEPHOCTh MONYYEHHBIX PE3YJIbTaTOB, BBIBOJAOB H
000011eHMIT;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAK)KE BBIIBUTATH MPEIIOJIOKEHHUS O €r0 Pa3BUTHH
B HOBEBIX YCJIIOBHUAX.

Pab6ora ¢ undgopmanueii:

BBISIBIISITh HEJIOCTaTOYHOCTh u M30BITOYHOCTE MHPOPMALIUH, TAHHBIX, HEOOXOJUMBIX ISt
peleHus 3a1auu;
BEIOM AT, AHAJIM3UPOBATh, CHUCTEMATU3UPOBAaTh U UHTEPIPETUPOBATh  MHGOPMAIIHIO

Pa3IUUHBIX BUAOB U (HOPM IPEACTaBICHUS;

BbIOMpaTh (GopMy NpeAcTaBieHHs WHGOpMAllMM U WUIIOCTPUPOBATH pELIaeMble 3aJaud CXEeMaMH,
JMarpaMMaMH, MHOU rpaduKoil 1 X KOMOMHALMSAMU;

OLIEHUBaThb  HAAEKHOCTh HMHPOpPMALUU T10 KPUTEPHSIM, TMPEATIOKEHHBIM 170071
cOpMyIHPOBAHHBIM CAMOCTOSITENBHO.

KomMyHHKaTHBHBIE YHHBepcaIbHbIe yueOHbIe NelicTBUA:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBHSIMU M LENSIMH OOIIEHHS, SICHO,
TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS
I10 XOJy PELICHNUs 33/1a4l, KOMMEHTUPOBATh ITOJIyYE€HHBIN PE3yJIbTaT;

B XO0zle 00CYXJEHMs 3a7aBaTh BOIPOCHI IO CYILECTBY OOCYXJIaeMOH TeMbl, MPOOIEMBI, pelacMou
3aJa4u, BBICKA3bIBaTh WJCH, HAILICJICHHBIE HAa IIOUCK PEIICHUS, CONOCTABISATH CBOM CYXICHHUS C
CYXJIEHUSIMH JPYTrUX YYaCTHUKOB JAMalora, OOHapyXHBaTh pa3iMyde U CXOACTBO NO3MLIMH, B
KOppeKTHOH Gopme popMyIHpoBaTh Pa3HOIIIACHS, CBOM BO3PAXKEHUS,

MIPEJCTABIATh PE3YAbTATHI PELICHUs 3a[]aul, SKCIIEPUMEHTA, UCCIeT0BaHUs, IPOEKTA, CAMOCTOSTEILHO
BBIOMpaTh (hOpMaT BBICTYIJICHUS ¢ YIETOM 33/1a4 IPE3EHTAIlMU U 0COOEHHOCTEH ayIUTOpUH;

MMOHUMaTh M HCIOJb30BaTh IMPEUMYIIECTBA KOMAHAHOM M WHAMBHIyaIbHOM pabOThl MpPU PELIEHUU
y4eOHBIX MAaTe€MaTHUeCKUX 3ajad, NpUHUMATh I€Jb COBMECTHOM JESTENbHOCTH, IIJIAHUPOBATH
OpraHM3alUI0 COBMECTHOHN pabOoThl, paclpenesaTh BUIbl padOT, JOroBapuBaThCs, 00CYkAaTh IPOLECC U
pe3ynbTar paboThl, 00001aTh MHEHHS HECKOJIBKUX JIFO/IEH;

y4acTBOBATh B IPYNIOBBIX (hopMax pabOThI (00CykIeHHs, 0OMEH MHEHHI,

«MO3TOBbI€ IITYPMbI» U WHBIE); BHIITOIHATH CBOIO YacTh paOOThl U KOOPJMHUPOBATH CBOU AEHUCTBHUS C
JIPYTUMH 4YIEHaMU KOMAaH[bl, OLIEHMBATh KaueCTBO pe3yJbTaTa M KayecTBO CBOETO BKJaJa B OOLIMiA
pe3ynbTar N0 KpUTepHsiM, chOpMYITUPOBAHHBIM yJaCTHUKAMU B3aMMOJICHCTBUSL.

PerynsiTuBHbIE YHHBepCcAJIbHbIE YUeOHbIE eiiCTBHSA

Camoopranuszanmsi:

BBISIBJISATH HpOGHGMBI A1 pCIICHHA B JXKHM3HCHHBIX H y‘-IGGHI:IX CUTyallusAX, OPUCHTHUPOBATLCA B
Pa3IMYHBIX MTOIX0/1aX MPUHATHUS PEIIeHUH (MHANBUAYATBHOE, TPYIITIOBOE);



CaMOCTOSITENIFHO COCTABIIATH IUIAH, aITOPUTM DELICHUs 337a4d (WIM €ro 4acTh), BBIOMpaTh CHOCO0
peleHnss ¢ Y4€TOM HMEIOLIMXCSl PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpOBaThb U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOU MH(OpMAIIHH.

CaMOKOHTPOJIb:

BJIaJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECCa U Pe3yibTaTa PEeLeHUs] MaTEMaTUUECKOM
3a71a4M, CAMOMOTHUBALIUU U PeIIEKCUH;

IIPEABUAETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HHUKHYTH IIPH PEILIEHUM 3a]aul, BHOCUTb KOPPEKTUBBI B
NeATeNIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAJEHHBIX OIUOOK, BBIBJICHHBIX TPYIHOCTEH;
OLIEHUBAaTb COOTBETCTBUE pE3YyJbTaTa JEATEILHOCTU IIOCTABICHHOM LIEIM U YCIOBHSM, OOBSCHATH
IIPUYMHBI TOCTHKEHUS WM HEJOCTHXKEHHUS LIeNIH, HaXOIUTh OUIMOKY, J1aBaTh OLIEHKY IPUOOPETEHHOMY
OIIBITY.

IMOLMOHAIbHBIN HHTELIEKT:

BbIpAKaTh SMOLMU IPU H3YYEHUU MaTeMaTHYECKUX OOBEKTOB M (PaKTOB, JaBaTb SMOLMOHAIBHYIO
OLIEHKY PEILEHUS 3aJa4H.

IIpexMeTHble pe3yabTaTbhl OCBOEHHMS NpOrpaMMbl IO MaTeMaTHKE ©0a30BOr0  ypOBHS
IPEACTaBIEHbI 10 ToJlaM O0ydeHMs B CIEIYIOUIMX pasfeiax MporpaMMbl 110 MAaTEMaTHKE B paMKax
OTACNBHBIX YYeOHBIX KypcoB s 7-9 xmaccoB: «AnreOpay,«l'eomerpus», «BeposTHOCTD U
CTaTUCTHUKAY.

Pa3Butue normueckux IpPENCTaBICHUW M HABBIKOB JIOTMYECKOI'O MBIIUIEHHUS] OOYy4aroIMXCs
OCYLIECTBIIICTC B paMKax BCEX Ha3BaHHBIX KypCOB Ha IMPOTSDKEHMHM BceX JIeT OOy4yeHHs.
[Ipennonaraercs, 4YTo BBIIYCKHUK 9 Kjlacca CMOXET CTPOMTH BBICKa3blBAHUS U OTPULIAHUS
BBICKa3bIBAHUM, DPACIO3HABATH WMCTUHHBIE U JIOKHBIE BBICKA3bIBAaHWs, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEDHI, BBINOJIHATh Olepalvy HaJ BbICKA3bIBAHUSMH, CTPOUTH BBICKA3bIBAaHUS U
paccyXI€HHsI Ha OCHOBE JIOTUYECKUX IPaBUJI, PEIIATh JIOTHYECKUE 3a7jaui, HAYUYUTCS IPUMEHSTHh METO[
MaTeMaTU4ECKON MHIAYKIIMH, OBJIAICET OHATUAMHU: ONPEEIICHNE, aKCHOMa, TEOPEMA, JTI0Ka3aTeIbCTBO —
Y HAy4UTCs WCIOJIb30BaTh MX MNPHU BBINOJIHEHUM Y4EOHBIX M BHEyueOHBIX 3a1ad. IIpu sToM BBeneHue
OCHOBHBIX JIOTUYECKUX IOHATHA M OCBOEHUE OCHOBHBIX CBSI3aHHBIX C HMMH BHUJOB JIEATEIBHOCTH
OTHECEHO K Kypcy «BeposTHOCTh M CTaTUCTHKA» U TAKXKe PaclpeiesIeHo 110 roJjaM 00y4eHHs..

B pamxkax Bcex TpE€X KypcoB OcyllecTBIseTcs (POPMUPOBAHHE YMEHMS BBHIOMpATh MOIXOISAIINI
METOJ, JJIsl PELICHMs 3aJa4d, BBIABIATH NPUMEPHl MAaTEMaTHYECKMX 3aKOHOMEPHOCTEW B IPUPOAE U
OOIIECTBEHHON W3HH, PAclO3HaBaTh MPOSBICHHUE 3aKOHOB MAaT€MAaTHKU B HMCKYCCTBE, NPUMEHSTH
MaTeMaTUYECKUE 3HAHUSA WM OINBIT MAaTeMaTHYECKOW NEATEIIBHOCTH B CHUTyallUsX DPEAIbHOM JKU3HHU.
OOyuarolyecst 3HaKOMSITCS C HAYYHBIMH pe3yJIbTaTaMU, IOJTYYEHHbIMU B XOJI€ Pa3BUTHsI apu(METHKH,
anreOpbl, FTEOMETPHU, TEOPHUH BEPOSITHOCTH, CTATUCTUKU M y4aTCsl UX OIMHUCHIBATH, IPUBOJASAT MPHUMEPHI
MaTEMaTUYECKUX OTKPBITUM ¥ HX aBTOPOB B OTEYECTBEHHOW M BCEMUPHON UCTOPUU HAYKHU.



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA»

IHHOACHUTEJIBHAA 3AIIUCKA

Anrebpa sBISETCS OJHUM U3 OMNOPHBIX KYpCOB OCHOBHOrO 001Iero oOpa3oBaHHsS: OHa
o0ecrieurBaeT M3y4eHUE JAPYTUX TUCIUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TAK M T'yMaHUTApHOTO
LUKIIOB, €€ OCBOCHHE HEOOXOAMMO ISl MPOAOJDKEHUS 00pa3oBaHUS UM B TMOBCETHEBHOM JKHU3HH.
PasButne y oOydJarImuXcs HAyYHBIX TPEJACTABICHUH O TMPOUCXOXKICHUH U  CYIIHOCTH
anredpanveckux adCTpaklnii, CIocoOe OTpaKEHUSI MAaTEMAaTUYECKOM HayKOH SIBJICHHI U MPOLIECCOB
B NpHUpOJE W OOLIeCTBE, POJM MaTEMaTHUYECKOrO MOJEIMPOBAHUS B HAYYHOM IIO3HAHUH U B
MIPaKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOIO MHUPOBO33PEHHUSI M KadeCTB MBIIUICHUS,
HEOOXOAMMBIX JUIA aJanTallid B COBpeMeHHOM mudpoBoMm oOmectBe. M3ydenue anreOpbl
o0ecrieunBaeT pa3BUTHE yMEHUsS HaOII0IaTh, CPaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICUCTBUS U
BBIBOJIBI, (hopMynupoBaTh yTBepxkAeHHUs. OcBoeHHE Kypca anreOpbl oOecriedrBaeT pa3BUTHE
JIOTUYECKOTO MBIIICHUS OOYYaroNIMXCs: OHU HCMOJB3YIOT JACAYKTHBHBIE W HHIYKTHBHBIC
paccyxaeHnus, 00001IeHne 1 KOHKPETU3aluio, adcTparupoBanue u ananoruto. O0yyenue anredpe
MpearnoaaraeT 3HAYUTENbHBIH 00BEM CaMOCTOATEIBHON NEATENFHOCTH OOYYaIOUINXCS, TMTOITOMY
CaMOCTOSITENILHOE PEIICHUE 3a1a4 SBIISETCS peaan3anueil 1eaTeIbHOCTHOTO MPUHITUIA 00YYeHHUS.

B cTpykType nporpamMmmbl yueOHOTO Kypca «Anredpay AJis OCHOBHOTO OOIIEro o0pa3oBaHus
OCHOBHO€ MECTO 3aHMMAIOT COJEPKATEIbHO-METOJAMYECKHE JUHUU: «YHclla ¥ BBIYUCICHUS,
«AnreOpanueckre BBIpOKECHHS», «YpaBHEHUs U HepaBeHCTBay, «DyHkuum». Kaxnmas u3 stux
COJIepKATEIbHO-METOANYECKUX JIMHUM pa3BUBACTCA Ha MPOTSIKEHUU TPEX JIET M3Y4YEHUs Kypca,
B3aUMOJICICTBYS C JPYTUMHU €ro JUHUSMHU. B Xone u3yueHuss yuyeOHOro Kypca oOydaroumumcs
MPUXOJUTCS JJOTUUECKH PacCyXIaTh, UCHOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3BbIK. B CBs3M C
3TUM B TIporpamMmy Yy4eOHOro Kypca «Auredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MIpe/ICTaBJICHHBIE BO BCEX OCHOBHBIX pa3Jieliax MaTeMaTHYeCcKoro 00pa3oBaHus U CIIOCOOCTBYIOIINE
OBJIaJICHUIO 00Y4YalOIIMMUCS OCHOB YHUBEPCAJILHOTO MaTeMaTUYeCcKOro si3bika. ComepxaTebHON 1
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTO Kypca «AnreOpay» SBISETCS €ro HHTETPHUPOBAHHBIN
Xapakrep.

Conepxxanne nuHuU «Hucna v BBIYUCICHUS» CIY>KUT OCHOBOM I JAlIbHEHIIEro U3y4eHHS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYUYaAOIIUXCS JJOTHUYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO
YMEHHS TIOJIb30BAThCSl aNTOPUTMaMH, a TakKKe MPHOOPETEHUI0 TPAKTHUYECKUX HABBIKOB,
HEOOXOJIUMBIX Il TOBCETHEBHOW >KMU3HU. Pa3BUTHE TMOHATHS O YKCIE HAa YPOBHE OCHOBHOTO
00111ero 00pa30BaHUs CBSI3aHO C PAIIMOHATHHBIMU M HPPAIIMOHATBHBIMU YHCIaMH, (popMupOBaHUEM
MPEJCTaBICHUN O JAEHCTBUTEILHOM YHUCIE. 3aBEPUICHHE OCBOEHUS YHCIOBOW JIMHHUM OTHECEHO K
cpenHemy obiieMy 00pa3oBaHUIO.

Copep:xaHue IByX anreOpanueckux JUHUNA — « Aredpandeckue BeIpaXeHUs» U «Y paBHEHUS
U HEpaBEHCTBa» CMOCOOCTBYeT (OPMUPOBAHHMIO y OOYUYAIOIIMXCS MaTEMAaTHYECKOTO armapara,
HEOOXOIUMOTO Il  pPeIIeHUs 3a/Jad MaTeMaTHKH, CMEXHBIX TPEIMETOB M MPAKTHKO-
OpUEHTHUPOBAaHHBIX 3anad. Ha ypoBHe ocHOBHOro oOmiero ooOpazoBaHus Y4eOHBIN MaTepuan
TPYIIIUPYETCST BOKPYT  pallMOHAIBHBIX BBIpAXEHUW. Anrebpa JIeMOHCTPHpPYET 3HAUYCHUE
MaTeMaTUKU KakK sI3bIKa JJI MOCTPOEHUS MaTeMaTUYeCKUX MOJeNiel, OMHMCAHMS IMPOIECCOB U
SIBJICHUH peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOIAT TakkKe JalbHEHIIEe pa3BUTHE
QITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOT0, B YaCTHOCTH, JJIsi OCBOCHHSI Kypca HH(POPMATHKH,
U OBJAJICHUE HaBbIKAMHU JENYKTHUBHBIX paccyxaeHuil. [IpeoOpa3oBaHue cHMBOIBHBIX (HOpM
CIOCOOCTBYET Pa3BUTHIO BOOOPAXKEHHS, CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY.

Copepxanne  (GyHKIHMOHaIbHO-TpauuecKkoil  JMHMM  HAIeIEHO  Ha  IOJIy4eHHe
00yJaroIUMUCS 3HAaHUN 0 PYHKIMSIX KaK BOKHEHUIIEH MaTEeMAaTUYECKOW MOJENU ISl OMUCAHUS U
UCCIIEIOBaHMUs Pa3sHOOOpa3HBIX MPOIIECCOB U SIBICHUUW B mpupojge u oodmectBe. W3ydeHue



Marcpuaia CHOCO6CTByeT Pa3BUTUIO Y 06yqa}om1/1xc;1 YMCHHUA HCIIOJIBb30BATb PA3JIUYHBIC

BBIpA3UTENIbHBIE CPEJICTBA SI3bIKA MAaTeMaTHKH — CIOBECHBIC, CHMBOJIMYECKHE, Trpaduyeckue,
BHOCUT BKJaJ B ()OPMHPOBAHUE MPEACTABICHUI O POJM MAaTEMAaTUKU B Pa3BUTUU LIMBWIN3ALUU U
KYJIbTYPBI.

CoracHo yueOHOMY IuTaHy B 7—9 Kilaccax m3ydaeTcsl yueOHBbIN Kypc «Anredpa», KOTOPhIH
BKJIIOYAET  CJIEAYIOIIME OCHOBHbIE pas3ieibl  coiepxaHus: «Yucia ©  BBIYMCICHUSY,
«AnreOpanueckre BbIpaXeHUs», «YpaBHEHUS U HEPaBEHCTBAY, «DyHKIIUN.

Ha u3ydenue yueOHoro kypca «Anredpa» orBoautcsa 306 gacos: B 7 kimacce — 102 gaca (3
yaca B Hezaenm), B 8 kiacce — 102 gaca (3 waca B Hemenmto), B 9 kmacce — 102 gaca (3 4vaca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Yucna v BbIYMCICHUA

JlpoOu OOBIKHOBEHHBIE U JIECTUYHbIE, TIEPEXO0/1 OT OJHOW (OpMBI 3amucu Jpodeit K Apyroi.
[loHsiTHE pAaLMOHAIIBHOTO YHCIA, 3alUCh, CPABHEHUE, YIOPSIOYMBAHUE PALUOHAIBHBIX YHUCEIL.
Apudmernueckue IeicTBUS ¢ pallMOHAIBHBIMU YnciaMu. PeleHne 3a1a4 U3 peaabHON MPaKTUKU
Ha 4acTH, Ha poOHu.

CreneHb C HaTypajbHBIM IIOKa3aTelIeM: OIpeJelieHue, MpeoOpa3oBaHUE BBIpAKEHUH Ha
OCHOBE OIpefiesieHus], 3aluch O0onbpmMX 4ucen. [IponeHTsl, 3anuchk IpOLUEHTOB B BUAE JIPOOH U
ApoOu B BHJE HPOLIEHTOB. TpU OCHOBHBIE 3aJlaud Ha MPOLEHTHI, pEIIeHUE 337ay U3 peabHOMH
MIPaKTUKH.

[IpuMmeHeHNe MPU3HAKOB AEIUMOCTH, Pa3JI0OKEHNE HA MHOKUTENIN HATYPaJIbHbIX YHCEI.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE IpsIMasti U 0OpaTHasl MPOIOPLIMOHAIBHOCTH.

AuaredpanyecKkue BbIPaKeHHA

[TepemeHnHbIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUA C MEpeMEHHOW. JlomycThMble 3HAYEHUS
nepeMeHHbIX. [IpeacraBieHne 3aBUCHMOCTH MEX/Y BEIMYMHAMU B BuAe (Gopmyibl. Beruncnenus
no ¢opmynam. IIpeobpazoBaHne OYKBEHHBIX BBIPAXKEHHUH, TOXKJIECTBEHHO PaBHBIE BBIPAKEHUS,
IpaBuUja MpeoOpa3oBaHUs CYMM M NPOM3BEACHUM, MpaBHUia PACKPBITUS CKOOOK W MPUBEACHUS
MO/I00HBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM [10KA3aTEIEM.

Opnownensl U MHorowieHsl. CreneHb MHorousjeHa. CliokeHHEe, BbIYMTAHUE, YMHOXKEHUE
MHOro4JeHOB. POpMyJIbl COKpPalIEHHOIO YMHOXKEHUS: KBaJpaT CYMMBbl M KBaJpaT pPa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb ypaBHEHHS, INpaBuia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCHIBLHOCTD
YPaBHEHHUH.

JInneliHOEe ypaBHEHHE C OJHOM NEPEMEHHON, YUCIIO KOPHEN JTMHEHHOTO YPAaBHEHMS, pEILICHNE
JTUHENHBIX ypaBHeHHH. CocTaBlIeHHE ypaBHEHUH 110 YCIIOBUIO 3a/1a4ul. PeleHne TeKCTOBBIX 3a/1a4 ¢
MOMOIIBIO YPaBHEHHUI.

JIuneitHOe ypaBHEHHE C JIByMsl NMEpeMeHHbIMH U ero rpaduk. Cucrema ABYX JTHMHEHHBIX
YpaBHEHHH C JByMs NEepeMeHHbIMH. PelleHue cucreM ypaBHEHUH CIIOCOOOM IOACTaHOBKH.
[Ipumepsl penieHns TEKCTOBBIX 3a1a4 ¢ IIOMOIIbIO CHCTEM YPaBHEHUH.

DOYyHKIUHA

Koopaunata Touku Ha npsiMmoil. YnucnoBble IpOMEXYTKU. PaccTosHne Mex 1y IByMsl TOUKAMH
KOOPJMHATHOU MPSIMOM.

[IpsmoyronbHas cucrtema koopauHatr, ocu OX m Oy. AbGcuucca M opAMHAaTa TOYKM Ha
KOOPJAMHATHOW TIUIOCKOCTH. [Ipumepsl rpadukoB, 3amaHHBIX (opMmynamu. YrteHue rpadukoB
peanbHbIX 3aBUcHUMOCTe. [lonsatie Gpynkuuu. I'paduk Qynkiuun. CoiictBa ¢yHkuuii. Jluneinas



dbynkums, e€ rpaduk. I'padux Gynkmuu y = |x|. 'padmyeckoe penieHre JIMHEHHBIX YpaBHECHUN U
CUCTEM JIMHEHHBIX YPaBHCHUH.

8 KUIACC

Yuciia 1 BbIYMCICHUS

KBampatuelii kopeHb u3 uucna. [loHsTHe 00 wHppanHOHAIEHOM uYucie. JlecaTHYHbIC
NpUOIMKEHNUs UppalMOHAIBHBIX yKcen. CBoicTBa apu(MeTHUecKuX KBaJpaTHBIX KOPHEH M HMX
pUMEHEHHE K IPe0OPa30BaHUIO YUCIIOBBIX BHIPAKEHUHN M BHIYMCICHUSAM. JleCTBUTEIbHBIC YUCIIA.

Crenens ¢ nenslM 1okasaresiem 1 e€ coiictsa. CTaHgapTHas 3alnch YHUCIIA.

Auaredpanyeckue BbIpaKeHHUs

KBanpaTHslil TpEXUIIEH, pa3I0KEHUE KBAPATHOIO TPEXUWIEHA HA MHOKHUTEIIN.

Anrebpanueckass JapoOb. OcHOBHOe CBOMCTBO anreOpanueckoi apobu. CroxeHue,
BbIUUTAHHUE, YMHOXCHME, AeJeHHE anredopanueckux IpoOel. PaiyoHalbHble BBIPRXKEHUS M HX
npeoOpa3oBaHue.

YpaBHeHNsI 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, Qopmyna KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHMH, cBoOJsIMXCA K JIMHEHHBIM M KBagpaTHbIM. IIpocreiimme apoGHO-
paloHaIbHbIE YPAaBHEHUSI.

I'paduueckas mHTepnpeTalysi ypaBHEHUH C JBYMs MEPEMEHHbBIMH M CHCTEM JIMHEHHBIX
YPaBHEHUH C IBYMs IE€peMEHHBIMU. [IpuMepsl pelieHns CUCTEM HENMHENMHBIX YPAaBHEHHUU C IBYMs
IIEPEMEHHBIMH.

Perrenre TekCTOBBIX 33724 anreOpanyeckuM CIocoOOM.

UucnoBble HEpaBEeHCTBA M HUX CBOMCTBA. HepaBeHCTBO ¢ OJHOM INEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBEHCTB. JIMHElHbIE HEpABEHCTBA ¢ OAHON nepeMeHHONW. CUCTeMbl TMHEWHBIX
HEPABEHCTB C OJIHOM MEPEMEHHOM.

DOyHKIUUHA

[Tonstue ¢ynkuuu. OOnacTb OMpeneseHus U MHOXKECTBO 3HaueHHM (yHkuuu. CrocoObl
3aanus QyHKIHUI.

I'paduk pynkuun. Yrenue cBoiicts pynkunu no eé€ rpaduky. [lpumeps! rpadguxoB ¢ yHKIUH,
OTpa)KAIOIIUX PeaTbHbIE IPOLECCHI.

OYHKIMM, OMHUCHIBAIOLIME NPSIMYIO U OOpaTHYIO MNPONOPLHOHAIbHBIE 3aBHCHUMOCTH, HX
rpaduxn. Oynkmun y = x2, y = x3, y = \x, y=|x|. ['padudeckoe pemenne ypaBHeHuH i CHCTEM
YPAaBHEHUM.

9 KJIACC

Yucia v BBIYUCTICHUA

PannonaneHbple uncia, WppalroHalIbHbIE YKCIA, KOHEUHble M OECKOHEUHbIE IECSITHUYHBIC
apoOu. MHOXKECTBO JCUCTBUTENbHBIX UHCEN, JeHCTBUTENbHBIE 4YHCIA KaKk OECKOHEUHBIE
necsiTuuHble 1poOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JEHCTBUTENBHBIX
YUCeIl U KOOPAUHATHON MPSIMOM.

CpaBHeHHE JEHCTBUTENBHBIX YHCEN, apumeThyeckue JeHCTBUS C JACHCTBUTEIbHBIMU
YHCIIaMHU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, JUIUTEILHOCTD IPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpubnuxEéHHOe 3HAYCHHWE BEJIUMYMHBI, TOYHOCTh MpuOIMKeHus. OKpyrieHue Yuced.
[Ipukuaka u orieHKa pe3yJbTaTOB BHIYUCICHUI.

YpaBHeHHS H HEPABEHCTBA

JIuneitHoe ypaBHeHUe. PelieHue ypaBHEeHH, CBOIAIINXCA K JTMHEHHBIM.

KBanpatHoe ypaBHeHMe. Pelienue ypaBHEHUH, CBOASIIMXCS K KBaJIpaTHbIM. bukBaapaTHOe
ypaBHeHue. [lpumepsl pelieHusi YypaBHEHUW TPEThbEd M UYETBEPTOM CTENEHEH pas3ioKEHHEM Ha
MHOKUTEIH.



Pemenne apoOHO-pallMOHANBHBIX YpaBHEHMH. PelieHne TeKCTOBBIX 3afau anreOpanuyecKum
METOJIOM.

VYpaBHeHHEe ¢ JABYMs MEpeMEHHbIMH M ero rpaduk. Pemenuwe cuctem IBYX JIHMHEHHBIX
YPaBHEHUH C JABYMs IIepeMEHHbIMU. PellleHHe CUCTEM [BYX YypaBHEHUH, OJHO M3 KOTOPBIX
JTUHEHoe, a Jpyroe — BTOpoil cremeHu. ['paduueckas MHTepIpeTalnus CUCTEMbl ypaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 33724 alNredpandeckum crocooom.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHEMHBIX HEPABEHCTB C OJHOM MEepeMeHHOH. PemieHue cHUCTEM JMHEHHBIX
HEpPaBeHCTB C OJHOW mepeMeHHOW. KBaapatHeie HepaBeHcTBa. ['paduueckas wHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMH.

DOYyHKIUH

KBampatnunas ¢Qyukuus, e€ rpapuk u cBoiictBa. [lapaboma, KOOpAWHATHI BEPIIUHBI
napaboIIbl, 0Ch CHMMETPHH MapadoJIbl.

I'paduku pynkumii: y=kx,y=kx+b,y=k/x,y=x3,y= \x, y = |x| , # BX cBoiicTBa.

YuciioBbIE 10CJI€10BATEIBHOCTH U NPOrPeCcCUH

[loHsATHE YMCIOBON NOCIENOBATENBHOCTH. 3aJaHUE IOCIEAOBATEIbHOCTH PEKYPPEHTHOU
dbopmyIoit u popmysoi N-ro wieHa.

Apudmernueckas u reomerpuieckas nporpeccuu. @opmysnsl N-ro ujaeHa apudMeTHIecKoi u
F€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJIECHOB.

N300pakeHne uieHOB apu(pMETHUYECKOH U TEeOMETPUUYECKOW IpOorpeccuid TOYKaMu Ha
KOOPJIMHATHOM TUIOCKOCTU. JINHEWHBIN U SKCITOHEHIIUAIbHBIA pOCT. ClI0KHbBIE POIIEHTHI.

INNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IMTPOT'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Ppe3yJibTaThbl OCBOCHHUS IPOTpaMMBI  y4eOHOro Kypca «Amredpay»
XapaKkTepU3yIOTCs:

1) maTpuoTnyecKkoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEPECA K MPOLIIIOMY U HACTOALIEMY POCCHMCKOW MaTeMAaTUKU, HEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSM POCCHICKHX MAaTEMAaTUKOB U POCCUUCKON MaTeMaTUYECKOM IIKOJIbI,
K UCIIOJIb30BAHUIO ITUX JOCTKEHUH B IPYrUX HayKaX W MPUKIATHBIX cepax;

2) rpaskaaHCKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBHIMOJHEHHIO OOS3aHHOCTEW TpaKIaHWHA M pealn3allli ero Mpas,
MPEACTABICHUEM O MAaTEMaTHIECKUX OCHOBaX (DYHKITMOHHPOBAHUSI PA3IMUHBIX CTPYKTYP, SIBJICHHM,
MpOLIEAYp TPaKIaHCKOTO oOIIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K 00CYKIECHHUIO
ATUYECKUX MPOOJIeM, CBI3aHHBIX C MPAKTUYECKUM MMPUMEHEHHUEM JOCTIKEHUN HayKH, OCO3HAHUEM
BO)KHOCTH MOPAJIbHO-3TUYECKUX IPUHIIUIIOB B IESITEIBHOCTU YUEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTHE B PEIICHUHU MPAKTUYECKUX 3a4a4 MaTEMATHYECKOM
HaIpaBJIEHHOCTH, OCO3HAHWEM Ba)XHOCTH MAaTEMaTHYEeCKOro O0Opa30BaHHUs HA MPOTSHKCHHH BCEH
KU3HU TSI YCIIEITHOW MPOQECCHOHANBHON IEATENIbHOCTH M PAa3BUTHEM HEOOXOIMMBIX YMEHHUH,
OCO3HaHHBIM BBIOOPOM M IOCTPOCHHEM WHIWBHUAYaTbHOW TPACKTOPHH OO0pa30BaHUS U KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TTOTPEOHOCTEI;

4) acTeTHYECKOE BOCTIUTAHME:

CIIOCOOHOCTBIO K OMOIHMOHATBHOMY M JCTETHYECKOMY BOCIPHUATHIO MaTEeMaTHYECKHX
00BEKTOB, 3a/1a4, pEeIICHUH, PacCyKIeHUNH, YMEHHUIO BUETh MAaTEeMAaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;



5) HeHHOCTH HAYYHOIO NO3HAHUSA:

OpUEHTAINCH B JEATCILHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX TPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJIOBEKa, MPUPOABl U OOIIECTBA, MOHUMAaHUEM
MaTEMaTHYeCKOH HayKd Kak CQepbl 4YeIOBEYECKOW JAESITeTbHOCTH, O3TamoB € pa3BUTUS U
3HAQYUMOCTHU ISl Pa3BUTHS LIMBUIIM3ALIMM, OBJIAJCHUEM S3bIKOM MATEMaTUKU U MATEMAaTHYECKOU
KYJIbTypOH KaK CpEICTBOM TO3HAHMS MHpA, OBJIAJCHUEM MPOCTECHIIMMHU  HaBbIKaMU
HCCIIEA0BATENIbCKOM 1€ATENIbHOCTH;

6) pusnueckoe BocnuTanue, popMupoBaHue KYJIbTYPbI 310POBbS M 3MOIHOHAJIBHOIO
0J1aronoJryyus:

TOTOBHOCTHIO IIPUMEHSATh MATEMATHUYECKUE 3HAHUSI B MHTEPECAX CBOETO 3/I0POBbs, BEACHUS
3I0pOBOT0O 00paza >XKU3HH (3I0pOBOE NMUTAHHE, cOATAHCUPOBAHHBIA PEXHUM 3aHITUA M OTAbIXA,
perynspHas pu3udeckas aKTHBHOCTh), COPMHUPOBAHHOCTHIO HAaBBIKA PEIICKCUH, NPHU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0JI0TMYeCKOe BOCTIUTAHME:

OpUEHTAllMel Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HaHWM IS peuieHus 3ajad B 00JacTu
COXPAHHOCTH OKPYXKAIOIIeW Cpebl, IUIAHUPOBAHUSA TOCTYNKOB M OLEHKH WX BO3MOXKHBIX
MOCIEACTBUIM ISl OKpYXKAloUle cpenbl, OCO3HAHHEM TIJIO0ATbHOTO XapakTepa 3KOJIOTHYECKUX
poOJIeM U TyTeH WX perieHus;

8) ajanTanmns K N3MEHAKIUMCS YCJIOBUAM COLMATbHOM M PUPOJAHOM Cpelbl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIIOBUSX HEOMPENENEHHOCTH, TMOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO NI€ATEIbHOCTb, B TOM YHCJIE YMEHUE YUYHUTHCS Yy APYTUX
J0JIel, MpUOOpPETaTh B COBMECTHOM JCSATEIHHOCTU HOBBIC 3HAHMSI, HABBIKM M KOMIICTCHIIMHU W3
OMbITA JPYTHUX;

HEOOXOIUMOCTHIO B (JOPMHUPOBAHUU HOBBIX 3HAHUM, B TOM 4ucie (HOPMYyITUpOBATH WJIEH,
MOHATHSI, TUMOTE3bl 00 OOBEKTAaX M SIBICHUSX, B TOM YHCIE paHee HEU3BECTHBIX, OCO3HABATh
nedunuThl COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIlMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIHIO
KaK BBI30B, TPEOYIOUMH KOHTPMEp, KOPPEKTUPOBATh MPHHMMAeMble pEIIeHUS W JeHCTBHS,
(dhopMyTupOBaTh M OLIEHUBATH PUCKHU U TIOCIEACTBHUA, (HOPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBbIC YHHBeEPCAJIbHbIC YUeOHbIC el CTBHUS

bazoBble Jjoruueckue JaeiicTBUA:

e BBIBISATh W XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTeMaTHYECKHMX OOBEKTOB,
MOHSATUN, OTHOIICHWW MEXIY TOHATHAMH, (OPMYIUPOBATH OMPEACICHUS TOHSATHH,
yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCU(PUKALUN, OCHOBAHUS i 0000IIeHUs U
CpaBHEHUS, KPUTEPUHU TPOBOJAMMOTO aHAIN3A;

e BOCIPHUHUMATH, (HOpMyIHpoBaTh M MPeoOpa3oOBBIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpHUIIaTeNbHbIE, €IMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

e BBIBIATH MaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U MPOTHBOpEYHs B (haKTax,
JMAHHBIX, HAOMIOJEHUAX W YTBEPKICHHSX, TMpeyiaraTb KPUTCPUHU [IJIS1  BBISIBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

e JIe7IaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, NE€IYKTHUBHBIX M WHIYKTHUBHBIX
YMO3AKJIIOUEHUH, YMO3aKIIOUEHHI 110 aHAJIOTHH;

e pa3duparh JAOKA3aTEIHLCTBA MATEMATHYECKUX YTBEPKIECHUU (MPSMBIE U OT MPOTHBHOTO),
MIPOBOJNTH CaMOCTOSITEILHO HECIOXKHBIE JI0OKA3aTeIhCTBA MaTEMAaTHUYECKHX (DaKTOB,
BBICTPaMBaTh APryMEHTAIMIO, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOOCHOBBIBAThH
COOCTBEHHBIE PACCYXKACHUS;



BBIOMpATh CIOCO0 pemieHus y4deOHOW 3ajauu  (CpaBHHMBaTh HECKOJIBKO BAapHUAHTOB
pelieHus, BBIOMpAaTh HauOoJee MOAXOAAIIUN ¢ y4ETOM CaMOCTOSITEIBHO BBIJICICHHBIX
KpUTEpHEB).

ba3oBble uccienoBaTelbCKHue AeiCTBHS.

HCII0JIb30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKHI HHCTPYMEHT MO3HAHUS, (POPMYJIHPOBATH
BONIPOCHI, (PUKCUPYIOLIUE MPOTUBOPEUYUE, MPOOJIEMYy, CaMOCTOSTEILHO YCTaHABIMBATH
HMCKOMOE U JaHHOE, (OPMHUPOBAThH TUIIOTE3Y, apryMEHTHPOBATh CBOIO TTO3UIUI0, MHEHHUE;,
MPOBOANTHh IO CaMOCTOSITENIBHO COCTaBJICHHOMY IUTAHY HECIOKHBIM ASKCIIEPUMEHT,
HEOOJIbIIIOE MCCIISIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00beKTa,
3aBUCHMOCTEH 00BEKTOB MEX Iy COOOI;

CaMOCTOSITENILHO (POPMYITHPOBATH OOOOIIEHHS ¥ BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, HWCCIICIOBAHMS, OIEHUBATh JOCTOBEPHOCTH IOJYyYEHHBIX PE3yIbTaTOB,
BBIBOJIOB M 00OOILIEHUIH;

MIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIABUTATH MPEIIION0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATh HEJOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALIMHU, JTaHHBIX, HEOOXOUMBIX JIS
peuieHus 3a1a4u;

BbIOMpPATh, AaHAJIM3UPOBATH, CHCTEMATU3MPOBATH U HMHTEPIPETUPOBATH HH(POPMALIUIO
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHUS;

BbIOMpaTh (opMy MpeAcTaBiIeHUs MHPOpPMALMU U WUIIOCTPUPOBATH PELIaeMble 3ajauu
CXEeMaMH, AMarpaMMaMy, HHOU rpaduKoi U UX KOMOMHALIUAMU;

OLIEHUBATh HAAEXKHOCTh HWH(GOpPMAIMU O KPUTEPUSM, MPEATOKEHHBIM YUUTENIEM WM
c(OpMYyJINPOBAHHBIM CAMOCTOSATEIBHO.

KomMMyHuUKaTHBHBIe yHHBepcaibHble y4eOHbIe JelicTBHA:

BOCIIPUHUMATh U (DOPMYITHPOBATH CYKICHHUS B COOTBETCTBHM C YCIOBHUSMHU U IEISIMH
OOmICHMSI, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJy peIIeHHUs 3aJadd, KOMMEHTHPOBAThH
MTOJIYYEHHBIN pe3ysbTarT;

B XOJIe 00CYXJIEHHUs 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAae€MOW TEMBbI, MPOOIEMEI,
penraeMoi 3amaun, BHICKA3bIBaTh WJICH, HAIICJICHHBIC HA IOWCK PEIICHHSI, COIMOCTABIATh
CBOM CYXICHHSI C CY>KICHUSMU IPYTUX YYaCTHUKOB JTUANOra, OOHAPYKUBATh PAa3IUYUe U
CXOACTBO TIO3WIIMHA, B KOPpEeKTHOH (opme GopMyIupoBaTh pas3HOIJIACHS, CBOHU
BO3PaKECHUS,

MIPEJICTABIATh PE3yJbTaThl PEIICHUsS 3aJ1a4dd, SKCICPUMEHTa, WCCICAOBAHHS, IMPOCKTa,
CaMOCTOSITENILHO BBIOMpaTh (OpMaT BBICTYIUICHHS C YY€TOM 3ajad MPE3CHTAlluu U
0COOEHHOCTEH ayAUTOpUH;

MMOHUMATh U HCIIOJIB30BATh MPEUMYIIECTBA KOMAHAHON M MHAUBHIYATLHOW pabOTHI MpH
pelIeHnN y9eOHBIX MaTEeMaTHICCKIX 33]1aY,

MPUHUMATH II€JIb COBMECTHOM NEeSATENBbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOMN
paboThI, pactpeneNaTh BUABI paboT, JOrOBapUBATHCSA, 00CYKIATh MPOIECC U Pe3yibTaT
paboTel, 00001IaTH MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBATh B TPYMMOBBIX (popmax paboThl (00CYKIeHUsI, 0OOMEH MHEHUSIMH, MO3TOBBIC
IITYPMBI U JPYTHE), BHIOIHITH CBOIO YaCTh PA0OTH M KOOPAMHUPOBATH CBOM JICHCTBUS C
JIPYTMMHU 4WiI€HaMU KOMaHbl, OLIEHWBATh KaYeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO
KpuTepusiM, c(HOpMYIMPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHHBepPcAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranmu3anmus:

CaMOCTOSITENIHO COCTABIATh IIJIaH, AJTOPUTM peIIeHus 3agadd (WIK ero 4dacTb),
BBIOMpPATh CHOCOO peIHIeHUsT C Y4YETOM HMEIOUIMXCS PEeCcypcoB M COOCTBEHHBIX



BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BapUAHTHI PEHICHUH C y4ETOM
HOBOH MH(OpMAIUH.
CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTE/JIEKT:

e BIAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS MpOIlecca M pe3ysibTara pPelmeHUs
MaTeMaTUYEeCKOH 3a1auH;

e TPEABUACTH TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTHh MpPU PEHICHUH 3aJauH, BHOCHUTH
KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB, HAWICHHBIX OINHUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yybTaTa JCATEIBHOCTH IOCTABJICHHOW ILIETU W YCIOBHUSM,
OOBSICHSITH IPUYUHBI TIOCTHIKEHUS WIH HEJOCTIKEHUS IEJIH, HaXOUTh OIINOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K konny oOyuenus B 7 kJacce o00ydaromIMiics MOJYYUT CIEAYIOLUIUE IPEIMETHBIE
pe3yJbTaThl:

Ymucna v BbIYMCICHUSA

BbimonHATe, coyeras YCTHbIE M IUCbMEHHblE HpPUEMBI, apuMeTHYecKHe IeHCcTBUSA C
palOHaIbHBIMU YU CIIAMHU.

HaxoauTh 3Hau€HUs YHCIIOBBIX BBIPAKEHHUH, IPUMEHATh pa3HO0Opa3Hble CIIOCOOb! U MPUEMBI
BBIYHCIICHUS 3HAUEHUH APOOHBIX BBIPAXKEHU, COIEPKALUX OOBIKHOBEHHBIE U IECATUYHBIE IPOOU.

[lepexoauths OT OHOM (POPMBI 3amUCH YyUCeNd K Apyroi (mpeoOpa3oBBIBATH JAECATHUHYIO
npoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JE€CATHYHYIO, B YaCTHOCTHU B OECKOHEUYHYIO
JECSITUUHYIO IPOOB).

CpaBHUBaTh U YIOPSAJO0YMBATh PALlMOHAJIbHBIE YUCIIA.

OxpyryTh uncia.

BbINONMHATE NPUKUAKY W OLIEHKY pe3yJbTaTa BBIYMCICHHUN, OLIEHKY 3HAYEHHM YHCIIOBBIX
BBIPAKEHUI. BBINIOJIHATE AEWCTBUSI CO CTENIEHSAMHU C HATYPAJIbHBIMU IT0KA3aTEISIMU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3I0KEHHE Ha MHOYKUTENIN HAaTypaJIbHbIX YHCEI.

Pemarp mNpakTUKO-OPUEHTHPOBAHHBIE 3a/adM, CBS3aHHBIE C OTHOIIEHUEM BEJINYMH,
MIPOMOPLIMOHAIBHOCTBIO BEJINYMH, MTPOLIEHTaMHU, UHTEPIPETUPOBATh PE3yJIbTaThl PELICHUS 3a7au C
y4€TOM OrpaHHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBare anreOpandeckyl0 TEPMHHOJIOTHIO U CHUMBOJIMKY, IPUMEHATh €€ B Ipoliecce
OCBOEHUS y4eOHOT0 MaTepuaa.

HaxonuTp 3HaueHust OyKBEHHBIX BBIPAKEHUH MPU 3aJJaHHBIX 3HAUEHUSX EPEMEHHBIX.

BoimonHATe npeoOpa3zoBaHusl 1I€JIOT0 BBIPAXKEHHUS B MHOTOUWIEH MPUBEICHHEM I0J00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BbINONMHATE yMHOKEHHE OJHOYJIEHAa HAa MHOTOWIEH W MHOIOWIEHa Ha MHOTOYIEH,
IPUMEHATH (POPMYIIBI KBaJIpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCymecTBIATh pa3joKEHNUE MHOTOUIEHOB Ha MHOYKUTENN C TOMOIIbIO BEIHECEHUS 32 CKOOKHU
00I1Ier0 MHOXKUTEIS, TPYIITUPOBKHU ClIaraeMbIX, IPUMEHEHHS (hOpMYI COKPALIEHHOTO YMHOXKEHUSI.

[TpumMensaTh IPeoOpa3oBaHUs MHOTOWIEHOB JUISl PEIICHUS Pa3IMYHbIX 3a/1a4 U3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEAIbHON IPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypajdbHBIMHU TIOKA3aTeNsSIMH JUIsl MPeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHNS H HEPABEHCTBA
Pemiate nuHEHHBIE ypaBHEHHUS C OJHOM NEPEMEHHOW, NMPUMEHSA IpaBHiIa Iepexofa OT
HCXOJHOT'O YPAaBHEHUS K PaBHOCUIILHOMY eMy. IIpoBepATh, ABIISIETCS JIM YUCIO KOPHEM YPABHEHUS.



[TpumMensTH rpaduyeckre METO/bI P PEILICHUH JTMHEHHBIX YPAaBHEHUN U UX CHCTEM.

[TonOupars nmpuMepsl nap 4KCes, SABISIOLUXCS PELIEHUEM JIMHEHHOTO YpaBHEHUS C JIByMs
IIEPEMEHHBIMH.

Ctpoutb B KOOpDAMHATHOM IUIOCKOCTH TpaduK JUHEWHOTO YpaBHEHUS C JBYMs
NIEPEMEHHBIMHU, NOJIb3YsICh I'paMKOM, IPUBOIAUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemarp cuctembl OBYX JIMHEHHBIX YpPaBHEHUN C JBYMs I€PEMEHHBIMH, B TOM YHUCIIE
rpauIEeCKy.

CocraBiaTh W peliaTh JUHEHHOE YpPaBHEHHE WJIM CHUCTEMY JIMHEMHBIX YpaBHEHUH 110
YCIIOBUIO 3aJauyd, WHTEPIPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJa4d IOJyYEHHBIN
pe3yibTar.

DOyHKIUH

N300paxaTh Ha KOOPAWHATHOM MPSIMON TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM KOOpIUHATAM,
Jy4M, OTPE3KHU, UHTEPBaIbl, 3alIUChIBATh YHUCIOBBIE IPOMEXKYTKU Ha anredpanueckoM s3bIKe.

OTmeyaTh B KOOPAMHATHON TUIOCKOCTH TOYKH I10 33IaHHBIM KOOPAWHATAaM, CTPOUTH TPapUKH
nuHeHbIX QyHkuuid. CTpouTs rpaduk GyHKIUU y = |X].

OnwuceIBaTh ¢ MOMOIIBIO ()YHKIMK M3BECTHBIE 3aBUCUMOCTH MEX]y BEJIMYMHAMU: CKOPOCTD,
BpEMsl, PacCTOSIHUE, LIEHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTEIILHOCTD, BpeMsl, 00BEM padOoThI.

Haxonuts 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTps rpaduueckuil cnoco0 mHpeicTaBiIeHUs U aHaNIW3a HH(OPMAIMM, W3BIEKAaTh U
UHTEPIPETUPOBATh HHPOPMALIMIO U3 TPapUKOB pPeaIbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoHmy oOydenus B 8 Kkuacce oOyyaromMiicss MOJYYUT CIEAYIOUIME TMpeAMETHbIE
pe3yabTaThI:

Yucia 1 BbIYHCICHUSA

Hcnons30BaTh HadalbHBIE IPEACTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YMCEN JUIS
CpPaBHEHMsI, OKPYIJICHHs M BBIYMCICHMH, H300pakaTh JAEHCTBUTEIbHbIE YHCIA TOYKAMHU Ha
KOOPIMHATHON IIPSIMOIA.

[IpumeHsTh NOHATHE apU(PMETHUECKOT0 KBaJAPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIE KOPHH,
UCTOJNb3ysd MpPU HEOOXOAMMOCTH KaJIbKYJSATOP, BBINOJHATh IPeoOpa3oBaHUsl BBIPAKECHUH,
coJiepKallMX KBaJpAaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30BaTe 3amucl OOJNBIIMX M MajbIX YHUCET C IOMOIIBIO JECATUYHBIX ApolOed u
crenene yucina 10.

Auaredpanyeckne BbIpaKeHH

[IpuMeHsTh TOHSATHE CTENEeHM C LEeJIbIM II0Ka3aTesleM, BBINOJHITh MPeoOpa3oBaHUs
BBIPAKEHUI, COAEPIKALUX CTEIIEHU C LIETbIM [T0KA3aTEIEM.

BBINONMHATE TOXAECTBEHHbIE MPEOOPa30BaHMs pPAlMOHANIBHBIX BBIPAKEHUH HAa OCHOBE
MpaBUJI ICHCTBUIA HAJl MHOTOWJICHAMH U aJIreOpandyecKuMu IpoOsIMH.

PacknanpiBaTte KBagpaTHBINA TPEXUIEH HA MHOKUTEIH.

[TpumeHnsaTh peoOpa30BaHMs BBIPAKEHUH IS PELICHUs pa3IMYHbIX 33/1a4 M3 MaTeMaTHKH,
CMEXHBIX ITPEAMETOB, U3 PEATbHON PAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHeliHble, KBaJpaTHbIE YpaBHEHUS U pallMOHAIbHbIE YpPaBHEHMS, CBOJSLINECS K
HUM, CUCTEMBI JIBYX YPAaBHEHHUH C IBYMS IIEPEMEHHBIMH.

[IpoBoauTh mpocCTEINE MCCIECIOBAHUS YPAaBHEHUW M CUCTEM YpPAaBHEHHUW, B TOM YHUCJE C
pUMEHEHHEM TIpaUuecKuX MpeAcTaBIeHul (YCTaHaBIMBATh, UMEET JIM YPaBHEHUE WM CHCTEMa
YPaBHEHHH pELICHHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoyee).

[lepexoauth OT cJOBECHOH (OPMYIHUPOBKH 3amaud K e€ anreOpandeckod MOJeNnu C
ITOMOIIBIO COCTaBJICHMS YPABHEHHS WM CUCTEMBl YPAaBHEHHM, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ]au MOJy4YEHHBIN pe3ybTarT.



[IpuMeHsTh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CPAaBHEHUS, OLICHKH, peIlaTh JIMHEHHBIC
HEpaBEHCTBA C OJHOM MEpPEeMEHHOM M UX CHCTEMBbI, JaBaTh TIpadUUECcCKyl0 HIUIIOCTPALIUIO
MHO>KECTBa PEIlICHUI HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUNH

[Tonumarb ¥ UCHOIB30BaTh (HYHKIIMOHAIBHBIC OHATUSA U SI3bIK (TEPMUHBI, CUMBOJIHYECKHE
0003HaYCHH), ONPEACNATh 3HaYCHHE (YHKIHMU O 3HAYCHUIO apryMEHTa, OINpPEIeIsiTh CBOWCTBA
¢dbyHkumm 1o e€ rpaduky.

Ctpoutb rpaduky I€MEHTapHBIX (QYHKIUH BUIA:

y =k/x, y=x2, y = x3,y = [x|, y = VX, OIICBHIBaTh CBOICTBA YNCIOBOH (DYHKIUH MO €&
rpaduky.

K konmy oOyuenus B 9 kiiacce oOydaromuiics MOMYyYUT CIEAYIOUIUE IPEAMETHBIC
pe3yIbTaThI:

Yuciia ¥ BbIYUCICHUSA

CpaBHHBATH M YIIOPSIOYMBATH PAIIMOHATILHBIC M PPAIMOHATLHBIC YUCIIA.

BoimonusaTe apudmMernyeckue IEHCTBUS C pPallMOHATBHBIMU YHCIAMH, COYETas YCTHBIE H
MMMCbMEHHBIC TTPUEMBI, BBITIOJHSATH BEIYMCIICHHS C UPPAITMOHATBHBIMH YHCIIAMHU.

HaxomuTh 3Ha4YeHHs CTENEHEW C LEeNbIMHU MOKA3aTeNsIMU U KOpPHEH, BBIYUCIATH 3HAUCHUS
YHCIIOBBIX BBIPAKEHUI.

OKpyrsTh AeWCTBUTEIbHBIC YHCIIA, BBIMOIHATh IPUKUAKY PE3yJIbTaTa BHIYUCICHUHN, OIICHKY
YHCIIOBBIX BBIPAKEHUI.

YpaBHeHHS U HEPABEHCTBA

Pemrate nuHelHbIC M KBaJpaTHbIC YpaBHEHUS, YPaBHEHHUS, CBOSIINECS K HUM, IPOCTEHIIINe
IpoOHO-pallMOHATIbHBIE YPABHEHHUS.

Pemarp cucTeMBbl MBYX JIMHEWHBIX ypaBHEHUH C JIBYMsI MEPEMEHHBIMH U CHCTEMBI JIBYX
ypaBHEHUH, B KOTOPBIX OHO yPaBHEHUE HE SBISETCS JIMHEUHBIM.

Pemrate TEKCTOBBIE 3a/1a4M aNreOpanuecKuM CIIOCOOOM C MTOMOIIBIO COCTABIICHHUS YPaBHEHUS
WJIA CUCTEMBI JIBYX YPaBHEHHI C IBYMsI TIEPEMEHHBIMHU.

IIpoBouTH MpocTeiine UCCIeOBaHUS YPaBHEHUN M CHUCTEM ypaBHEHHH, B TOM YHCIE C
MpUMEHEHHEM rpauiuecKuX TpeAcTaBIeHUH (YCTaHaBIMBATh, UMEET JIM YPaBHEHUE WIIM CHUCTEMa
yYpaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIbKO, U Ipoyee).

Pemrate nmHEiHBIE HEpPaBEHCTBA, KBAJpPAaTHBIE HEPABEHCTBA, HW300pakaTh peIICHUE
HEPaBEHCTB Ha YMCIIOBOU MPSIMOIi, 3aITUCHIBATh PEIIEHHE C TIOMOIIBIO0 CHMBOJIOB.

Pemrate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIOYAOININE KBaJpaTHOE
HEPaBEHCTBO, M300pa)kaTh pEIICHHWE CUCTEMbl HEPABEHCTB HA YMCJIOBOM NPSMOM, 3aluChIBaTh
peleHre ¢ TTOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA MPH PEIICHUH PA3IMYHBIX 3a]1ad.

DOyHKIUH

Pacrio3naBath QyHKIMHM W3y4eHHBIX BHIOB. [IOKa3pIBaTh CXEMATHYECKH PACIIONOXKEHHE Ha
KOOPJIMHATHO#H MI0CKOCTH rpadukoB GyHKIwmid Buaa: Y = kx, y = kx + b, y = k/x, y = ax2 + bx + c,
y = x3, y = Vx, y = [x|, B 3aBHcHMOCTH OT 3HaueHWH KO>((UIMEHTOB, ONHUCHIBATH CBOHCTBA
GbyHKIUH.

Ctpouth W u300paxkarh CXEMaTUYECKH TpauKu KBaApaTUYHBIX (YHKIUH, OMHCHIBATH
CBOMCTBA KBaJAPATUYHBIX (PYHKITUH TTO0 BX TpaduKam.

Pacrio3naBath kBajpaTHuHyr0 (YHKIUIO 1O GopMylie, IPUBOIUTH MPUMEPHl KBaIPATHUHBIX
GbyHKIMA U3 peaTbHOM KU3HU, (PU3UKH, TCOMETPHH.

Yuci0BbIe MOCTAEI0BATEIbHOCTH U MPOrPecCHu

Pacnio3naBath apu@MeTHUECKyl0 U T€OMETPUUYECKYI0 MPOrPEecCHMU MpPH pas3HbIX crocobax
3a/laHusl.



BbINONMHATE BBIYMCIEHUS C MCHOJIb30BaHUEM (OpPMYNT N-ro wieHa apupMETHUYEeCKOH Hu

reOMETPHUECKON MPOrpecCcrii, CyMMBI IIEPBHIX N WICHOB. M300paxarh 4ieHbI MOCIEI0BATEIBHOCTH
TOYKaMH Ha KOOPJUHATHOM TUIOCKOCTH.

Pemrats 3aaa4M, CBA3aHHBIC C YHCJIIOBBIMU II0CJICAOBATCIbHOCTAMU, B TOM YHCJIC 3aJa4ld H3

peasbHOM JKU3HHU (C UCTIOIB30BAHUEM KAJIBKYJISATOPA, HIU(PPOBBIX TEXHOJIOTHUIA).

TEMATHYECKOE INTAHUPOBAHHE

7 KUIIACC
KoanyectBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue
N a31e10B U TeM K I (wnppoBbIe)
/m pasn Beero OHTPOJILHbIE PAKTHYECKHE 5o 0paTebHbIe
nporpaMmabl padoThI padoThbl pecypebt
UYucna n
1 BBIUHCIICHHUS. o5 1 butnuorexa LIOK
ParnmonansHbIe https://m.edsoo.ru/7f415b90
qucia
5 Anrebpandeckue 27 1 bu6mmoreka [IOK
BBIPAKCHUS https://m.edso00.ru/7f415b90
3 YpaBHEeHUs U 20 1 butnuorexa LIOK
HEPABEHCTBA https://m.edso00.ru/7f415b90
4 Koopaunatet u 24 1 bubanoreka [HOK
rpadukn. OyHKIUU https://m.edso0.ru/7f415b90
5 [ToBTOpEeHnue n 6 1 bubanoreka [HOK
060011eHne https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO 102 5 0
YACOB I10 [TPOI'PAMME
8 KUIIACC
KonuyecTBo yacos DJIeKTPOHHBIE
HaunmeHoBaHue
N a31e10B U TeM K I (i ppoBnIe)
/i pa3a Beero OHTPOJILHbIE PAKTHYECKHE | 502 0parenbHbe
nporpaMmal padoThbl padoThbl pecype
4
1 B;II‘(;JI;II?:J'?CHI/IH 15 buGmiorexa LIOK
: https://m.edso00.ru/7f417af8
KBazgpartHble KopHH
Yucna n
2 BBIYKMCJICHMS. 7 Bu6nmoreka IJOK
CreneHb ¢ UeIbIM https://m.edsoo.ru/7f417af8
nokasaresneM
Anrebpanyeckue
3 BBIPAKEHHUS. 5 1 Bubmuorexa LIOK
KBanparubiii https://m.edsoo.ru/7f417af8
TpéXuiieH
Anrebpanyeckue
4 BBIPAKCHHUS. 15 1 bubmmorexa [TOK
Anrebpandeckas https://m.edsoo.ru/7f417af8
Ipo0b
YpaBHeHUs U
5 HEpaBEHCTBA. 15 1 buGmiorexa LIOK

KBanpatnsie

https://m.edsoo.ru/7f417af8
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ypaBHEHUS
YpaBHeHUs U

6 HEPaBCHCTBA 13 Eubmiorexa OK
) . https://m.edsoo.ru/7f417af8
Cucrembl ypaBHEHUN
7 epamencrna. 12 ) Bummorexa 10K
P ’ https://m.edsoo.ru/7f417af8
HepaseHnctpa
8 OyHKIHN. 5 bubmuoreka LIOK
OCHOBHBIEC HOHSATHS https://m.edsoo.ru/7f417af8
9 Oynkunu. Yncnossie 9 bubnuorexa [IOK
GyHKIMH https://m.edsoo.ru/7f417af8
10 [ToBTOpenue u 6 1 bubnuorexa LIOK
0000111eH1E https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 ITIPOT'PAMME
9 KJIACC
KosnyecTBO yacos DJIeKTPOHHbIE
HauMeHnoBaHue
Ne a3/1eJI0B U TeM K I (undposnie)
n/n E OIi - Beero O;Tpo.m,}lble pﬁaKaneCKne 06pa3oBaTelbHbIe
porp PadooTLI PaooTbI pecypebi
q .
|| e, | B moresa 0K
https://m.edsoo.ru/7f419d08
qucia
YpaBHEHUA U

2 HEPaBEHCTBA. 14 1 bubanoreka [IOK
YpaBHEHH ¢ OJHOU https://m.eds00.ru/7f419d08
MepeMEHHOMN
v

3 pepanoHCTRR, 14 1 bubmorexa LHOK

p ) o https://m.edso0o.ru/7f419d08
Cucrembl ypaBHEHHI
v
4 Hepa:]fei}gi; 16 1 butmmoreka [JOK
p ’ https://m.edso00.ru/7f419d08
HepageHnctBa
bu6mmoreka IJOK

S PyHKimM 16 1 https://m.edsoo.ru/7f419d08

6 YuciioBnie 15 1 bubnunorexa [JOK
MOCJIEA0BATEIILHOCTH https://m.edsoo.ru/7f419d08
IloBTOpEHME,

7 00o01IeHHE, 18 1 bubmuoteka IIOK
cucTeMaTu3aIus https://m.edso0.ru/7f419d08
3HAHWUHI

OBIIEE KOJIMYECTBO 102 6 0

YACOB I1O I[TPOI'PAMME
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PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPU S

HOACHUTEJIBHASA 3AIITMCKA

'eomeTpus Kak OJMH M3 OCHOBHBIX Pa3/eliOB LIKOJIbHOW MAaTEMATHKH, UMEIOLIUN CBOEH
1EeNbl0  00ECTeYnTh HU3yYEHHE CBOWCTB M pa3MepoB (UTyp, HMX OTHOUIEHHH M B3aUMHOE
pacrnojoKeHUe, OINUpaeTcsd Ha JIOTUYECKYI0, J0Ka3aTelbHYyI0 JIMHUIO. LleHHOCTh u3yueHus
reOMEeTpUM Ha YpOBHE OCHOBHOIO O0IEro oOpa30BaHUs 3aKIIFOYAETCS B TOM, YTO OOyYarolIuiics
YUYUTCS TPOBOJUTH JOKA3aTENbHBIE PACCYXKICHUS, CTPOUTh JIOTUYECKHE YMO3AKIIOYEHMUS,
JI0Ka3plBaTb HCTUHHBIE YTBEP)KJIEHUS M CTPOUTb KOHTPIPUMEPHI K JIOKHBIM, IIPOBOJUTH
pacCcyKIeHHs «OT MPOTHBHOTO», OTIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYIHPOBATH OOpaTHBIC
YTBEPKICHHUS.

Bropoil 1enpio M3ydeHus TEOMETPUU SIBISIETCS UCIOJIb30BAHME €€ KaK MHCTPYMEHTa IpHU
pELIEHNH KaK MaTeMaTU4eCKUX, TaK U MPAKTUUYECKUX 3a]ay, BCTPEUAIOUIUXCS B PEAIbHOM JKU3HMU.
OOyuaromuiics JTOJKEH HAy4YMTbCS OIPENEIUTh I€OMETPUYECKYI0 (Urypy, omucaTbh CIIOBaMU
JTAHHBIA 4epTEX WM PUCYHOK, HANTH IUIOMIA[b 3€MENIbHOTO Y4acTKa, pACCUUTATh HEOOXOAUMYIO
JUIMHY ONTOBOJIOKOHHOTO Kalens wiu TpeOyeMmble pa3Mepbl rapaxka IJjsi aBTOMOOWIS. DToMy
COOTBETCTBYET BTOpas, BBIUYMCIUTEIbHAS JIMHUSA B H3ydyeHuUu reomerpuu. llpu pemenHun 3amay
MIPaKTUYECKOr0 XapakTepa OOy4aroIIMKCS YYUTCS CTPOUTH MATEMaTHUECKHE MOJIEIM peallbHbIX
KU3HEHHBIX CHUTYyallMil, NPOBOJUTh BBIYUCICHHS M OLICHUBATH aJE€KBATHOCTh IOJIYYEHHOTO
pe3yJipTarta.

Kpaiine BakHO NOAUEPKMBATH CBA3M TE€OMETPUM C APYTMMHU Y4eOHBIMH NpeaMETaMH,
MOTHBHUPOBATh HUCIIOJIb30BAaTh OMPEIEICHUS T€OMETPUUECKUX QUTYp U MOHITUN, IEMOHCTPUPOBAThH
IIPUMEHEHHE MOJYYSHHBIX YMEHHUH B (pU3HMKE U TeXHUKE. DTH CBS3U HanOoJiee SpKO BUIHBI B TEMax
«Bekropel», «TpuroHoMerpuueckue COOTHOWIEHUs», «Merox koopauHat» u  «Teopema
[Tudaropanr.

VYuebnsiii kypc «['€oMeTpus» BKIIOYAET CICAYIOIIME OCHOBHBIC Pa3/IeNbl COJIEPIKAHUS:
«I"eomeTrpuueckue GUTYphI U UX CBOMCTBaY, «M3MepeHne reoMeTpUIECKUX BETUUUHY, «JleKapTOBBI
KOOp/AMHATHI Ha IUIOCKOCTUY, «BekTophl», «/BrxkeHus miockoctuy, «IIpeodbpazoBanus nogo0us».

Ha usydenue yuebHoro kypca «l'eomerpus» orBoaurcs 204 yaca: B 7 kiacce — 68 vacos (2
yaca B Heleno), B 8§ kiacce — 68 gacoB (2 waca B Henmenio), B 9 kimacce — 68 gacoB (2 daca B
HEJIEIIO).

COJEPKAHUE OBYYEHUA

7 KJIACC

Havanpubpie mnonsitus reomerpuu. Touka, mpsimasi, OTpe3oK, Jyd. Yroia. Bunel yrios.
Beprukanbabie 1 cMexHbIe yribl. buccektpuca yria. Jlomanas, MHOroyroiasHuk. [lapannensHocTb
U NIEPIEHANKYISIPHOCTD MPSMBIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOWCTBA OCEBO cuMMmeTpuH. [Ipumepsl cumMMeTpuu B
OKPY’KaroIlleM MHpE.

OcHOBHBIE TIOCTPOEHUS C NMOMOIIBIO LUPKYJSA U JMHEHKU. TpeyronbHuk. Beicota, MmennaHa,
OmcceKkTpuca, X CBOMCTBA.

PaBHOOEIpEHHBIN 1 PABHOCTOPOHHUI TPEYTOJbHUKU. HepaBeHCTBO TpEyroJIbHUKA.

CoiicTBA W TIPU3HAKK PABHOOCAPEHHOTO TpeyrosbHUKA. [Ipu3Hakum paBeHCTBA
TPEYTOJIbHUKOB.



CBoiicTBa U MpU3HAKK MapaUIeTIbHBIX MPsIMbIX. CyMMa yIIiIOB TPEYroibHUKA. BHEIIHUE YTiIbI
TPEyroJbHHKA.

[IpssmoyronbHbId  TpeyronbHUK. CBOMCTBO MeAMaHbl MHPSIMOYTOJBHOTO TPEYroJibHUKA,
npoBeAEHHOW K  rumoTeHy3e. [Ipu3Haku paBeHCTBA  IPSIMOYTOJIBHBIX — TPEYrOJbHUKOB.
[IpsimoyronbHbIN TPEyroJibHUK ¢ yrioM B 30°.

HepaBeHncTBa B reoMeTpHuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JOMAaHOM,
TeopeMa 0 OOJIbIIEeM yIiie U 0OoJIblIeH cTOpoHE TpeyroabHuKa. [leprnenaukynsap 1 HaKJIOHHas.

I'eomeTpuueckoe MecTo Touek. buccekrpuca yriia u cepeAMHHbBIN MEPIEHIUKYIAP K OTPE3KY
KaK FeOMETPUYECKHE MECTA TOYEK.

OKpy>XKHOCTb U KPYT, XOpJia U JUaMeTp, UX CBOWCTBA. B3anMHOE pacroyiokeHue OKpyKHOCTH
u npsimoid. KacarenbHast 1 cexyiasi K okpy:kHOCTH. OKpyKHOCTh, BIIMCaHHas B yroi. Bnucannas u
OTMCaHHAsl OKPYKHOCTH TPEYToJIbHUKA.

8 KJIACC

Yersipéxyronpauku. llapamnenorpamm, ero mnpusHaku M cBoWcTBa. YacTHble ciaydau
napajyuienorpaMmoB (IPsIMOYTOJIBHUK, poMmO, KBaJapar), MX MpHU3HAKU W CBoOiicTBa. Tpameuus,
paBHOOOKas Tparnenus, e€ CBONCTBa U npu3Haku. [IpsiMoyronbHas Tpanenus.

Meron yaBoenuss meauanbl. LlenTpanbHas cummerpus. Teopema @Daneca m teopemMa o
MIPONOPIIMOHATILHBIX OTPE3KaX.

CpenHue TMHUM TPEYTOJbHUKA U Tpanenuu. L{eHTp Macc TpeyroibHuKa.

[Tonobue TpeyroiabHUKOB, koddduument momodbus. IlpusHaku mogoOus TPeyroJbHUKOB.
[Tpumenerne No00HS IPH PEIICHUH PAKTUIECKUX 3a/1a4.

CpoiicTBa Turomazaei reomerpudeckux ¢uryp. Dopmynbl s TUIOMAANA TPEYroJbHHKA,
napasesnorpaMma, pom6a u tpamnenuu. OTHOIIEHHE II0Iaae MoK00HBIX GUryp.

Beruucnenue miomaaei TpeyrolbHUKOB U MHOIOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHnn NpaKTUYECKUX 3a1a4.

CuHyc, KOCHMHYC, TaHTE€HC OCTpPOTO yIJila TIPSMOYTOJIBHOTO TpeyroidbHuKa. (OCHOBHOE
TPUTOHOMETPUYECKOE TOKIAECTBO. Tpuronomerpudeckue pynkiuu yrios B 30, 45 u 60°.

BrincanHble M IEHTpajbHBIE YIJIBI, YTOJ MEXAy KacaTeIbHOM M XOpAOW. YTJbl MexXIy
XOpJlaMH M CEeKYIIMMH. BriricaHHble W ONMMCaHHBIE YETHIPEXYrOIbHUKH. B3anMHOe pacronoxeHue
IBYyX okpyxHocTeil. Kacanue okpyxHocteit. OO1ie kacaTeabHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Tanresc yrios ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO.
®opMyITbl TPUBECHHUS.

Pemenne TpeyronpHUKOB. TeopeMa KOCHHYCOB U TeOpeMa CHHYCOB. PelieHne mpakTH4ecKux
3aJ1a4d C UCMOJIB30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue momobus. [Iomodre cOOTBETCTBEHHBIX IEMEHTOB.

Teopema o mpou3BeeHUN OTPE3KOB XOPJ, TEOPEMbI O MPOU3BEIECHHH OTPE3KOB CEKYIIUX,
TeopeMa o KBaJ[pare KacaTeIbHOH.

Bexrtop, nnmuHa (MOZynb) BEKTOpa, COHAMpABICHHBbIE BEKTOPHI, MPOTUBOMIOJIOKHO
HaNpaBJICHHBIE BEKTOpHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalMyd Hal
BeKTOpamH. Pa3iiojkeHHe BEKTOpa IO JBYM HEKOJUIMHEapHBbIM BekTopaM. KoopauHaTel BeKTOpA.
CkanspHoe pou3Be/IeHne BEKTOPOB, MPUMEHEHUE JIJIsl HAX0XKJIEHHUS JJIUH U YTJIOB.

JlexkapToBbl KOOPAMHATHI Ha IJIOCKOCTU. Y PaBHEHUS MPSIMON U OKPYKHOCTH B KOOpAMHATAX,
nepeceueHne OKpy>KHOCTEH U MPsAMBIX. MeTo1 KOOpIMHAT U ero PUMEHEHHE.



[IpaBuibHBIE MHOTOYTOJIBHHUKHU. [[MHA OKpYKHOCTH. ['pagycHas W paauaHHas Mmepa yria,
BBIYMCIICHHE JUIMH AYT OKpyx)HOCTel. [limomans kpyra, CEKTOpa, CErMeHTa.

JIBU>KeHUsI MJIOCKOCTU M BHYTPEHHHE CUMMETpUU (GUryp (dJeMEHTapHbIE MPEICTaBICHUS).
[TapannensHbiii iepenoc. [1oBopoT.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Ppe3yJIbTAThl OCBOCHHUS NIpPOrpaMmbl yueOHOTO Kypca «l'eomeTpusi»
XapaKTEePUIYIOTCS:

1) naTproTnyeckoe BOCIUTAHUE:

MIPOSIBIIEHUEM MHTEpeca K MPOIJIOMY U HACTOSALIEMY POCCUHCKON MaTeMaTHKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUAM POCCHMCKMX MATEMATUKOB U POCCUHMCKON MATEMaTUYECKOM IIKOJbI,
K HCITOJIb30BAHMIO 3TUX JOCTKEHUH B IPYIMX HAyKaX W MPHUKIATHBIX cepax;

2) rpa:kKIaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHIMOJHEHHIO OOS3aHHOCTEM TpaKJaHWHA M pealn3alld ero Mpas,
MIPEJICTaBJICHUEM O MAaTEeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3NIUYHBIX CTPYKTYP, SIBICHUIA,
MPOLIEAYp TPakIAHCKOTO oOmecTBa (HarpuMep, BEIOOPHI, OMPOCKI), TOTOBHOCTHIO K 0OCYKICHHUIO
ATUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM NMPUMEHEHUEM JOCTIKEHUM HAyKH, OCO3HAHUEM
BAKHOCTU MOPAJIbHO-3THYECKUX MPUHILIUIIOB B IEATEIHOCTH YUYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW HAa AaKTUBHOE YYacTHE B pPEHICHUW NPAKTUYECKUX 3a7ad MaTeMaTUYeCKOu
HaIpaBJIEHHOCTH, OCO3HAHWEM BAXHOCTH MAaTEMAaTHMYE€CKOr0 O0Opa30BaHUs Ha MPOTSHKEHHH BCEH
KHU3HU TSI YCTIEITHOW MPOoQecCHOHANBHON AESITeNbHOCTH M Pa3BUTHEM HEOOXOTUMBIX YMEHHI,
OCO3HAaHHBIM BBHIOOPOM M MTOCTPOCHHEM MHAMBHUIYaTbHON TPACKTOPUH 0Opa30BaHUS U KUIHEHHBIX
TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKoe BOCIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHATBHOMY M JCTETHUYECKOMY BOCIPHUATHIO MAaTeMaTHYECKUX
O00BEKTOB, 3a/1a4, PEUICHHUH, pacCyKICHUI, YMEHUIO BUJETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIMel B JEeATENILHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX TNpEACTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSI UEIOBEKa, MPUPOJALI M OOIIECTBA, NOHHMAaHUEM
MaTeMaTUYeCKOM HayKd Kak cQepbl YeTOBEYECKOW MACSITEIBHOCTH, JTAanoB €€ pa3BUTHS W
3HAYMMOCTHU JIJISl PA3BUTUS IUBUJIN3AINH, OBIAJCHUEM S3BIKOM MATEeMAaTHKU U MAaTeMaTHYECKOU
KyIbTYpOH Kak CpEICTBOM I[IO3HAHUS MHpA, OBJIAJEHHUEM TMPOCTCUITUMU HABBIKAMH
HCCIIEA0BATENIbCKOM 1eATeNbHOCTH;

6) ¢pusnuyeckoe BocnuTanue, popMUpoBaHHe KYJIbTYPbI 310POBbSI U IMOLUMOHAJIBHOIO
0J1aronoJryyus:

TOTOBHOCTHIO IIPUMEHSTh MAaTEMATHUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbsI, BEACHUS
3I0pOBOTO 00pasa Xu3HHU (30pOBOE NMUTAHHE, COATAHCHPOBAHHBIA PEXKUM 3aHATHA U OTABIXA,
perynsipHas gu3nueckas aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(IeKCHH, MPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eioBeKa;

7) 3K0JI0OTHYECKOe BOCTIMTAHUE:



OpHEHTaIell Ha MPUMEHEHHWE MaTeMaTHYeCKUX 3HAHUW A pelIeHus 3ajgad B 001acTu
COXPAaHHOCTH OKpPYXKAaIOIIEH Cpelbl, IUIAHUPOBAHUA IIOCTYIIKOB M OLIEHKM HX BO3MOYKHBIX
MOCIEACTBUM ISl OKpY»XKalollell cpenbl, OCO3HAHMEM TIJI00AJBbHOIO XapakTepa SKOJOTHYECKHX
po0JsieM U myTel UX pelieHus;

8) aganTanus K H3MEHAIMMCS YCIOBHAM COLUAJBLHOH M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JEHCTBHUAM B YCIOBUAX HEOIPENEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 NPAKTUYECKYIO NIE€ATEIbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCS y APYIHX
moaeil, mpuodbpeTaTb B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHMS, HAaBBIKM UM KOMIIETEHLUHU W3
OIIbITA JIPYTHX;

HEOO0XOUMOCTBIO B (POPMHPOBAHWU HOBBIX 3HAHWH, B TOM 4HUCIE (POpPMyIUpOBATH HIIEH,
MOHATHSI, TUIOTE3bl 00 OOBEKTAaX M SBICHHUSAX, B TOM YHCJIE paHee HEH3BECTHBIX, OCO3HABATh
neUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAalMIO, BOCIIPUHUMATH CTPECCOBYIO CHTYAIIHIO
KaK BBI30B, TPEOYIOIIUI KOHTPMEP, KOPPEKTHUPOBATH IPHHUMAEMbIE pEIIeHUS M JIEHCTBHA,
(GhopMyIHUpOBaTh U OLICHUBATH PUCKU U MOCIEICTBUSA, POPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/1bHBbIE YyHHBepCcAIbHbIe yYeOHbIe AeiicTBUSA
Ba3oBble joruyeckue aeiicrBus:

e BBIBIATh U XapaKTEpPU30BaTh CYIIECTBEHHbIE INPU3HAKKM MaTeMaTHYECKHUX OOBEKTOB,
NOHATUH, OTHOIIEHUH MEXIy MOHATUAMH, (POPMYTUpPOBaTh ONpEAETICHUS MOHATH,
yCTaHaBJIMBaTh CYIIECTBEHHbIN NMPH3HAK KIacCU(UKALMH, OCHOBaHMS Ui 00OOIIEHUS U
CpaBHEHHUs, KpUTEPUU ITPOBOAMMOI0 aHAJIN3a;

e BOCIpPUHUMATh, (OPMYIMPOBaTH M NPEOOpPa3OBbIBATh CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHILIaTENIbHBIE, €TUHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE;

e BBUIBJIATH MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NPOTHBOpEUMs B (akTax,
JAaHHBIX, HAONIONCHUAX M YTBEPKICHUSX, IpeljiaraTb KpPUTEpUU MJi1 BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JleNlaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTHUKH, JEAYKTHUBHBIX W WHAYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e pa3z0uparh J10Ka3aTeIbCTBA MAaTEeMAaTUYECKUX YTBEPKIEHUH (MpsSMble U OT MPOTHUBHOIO),
MPOBOAUTH CaMOCTOSITEIBHO HECIOKHbIE JIOKa3aTeNbCTBA MaTeMaTH4eCKUX (haKToB,
BBICTPaMBaTh ApryMEHTAllMIO, MPUBOAUTH HPUMEPHI U KOHTPIPHUMEPHI, OOOCHOBBHIBATH
COOCTBEHHBIE PACCYXKACHUS;

e BBIOUpATH CIIOCOO pelIeHus yueOHOMU 3a/1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS,
BbIOMpaTh HanOoJIee MOAXOIAIMINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCKue AeHCTBHA:

e HCHOJB30BATH BOMPOCHI KaK MCCIEAOBATEIbCKUI HHCTPYMEHT MO3HaHUA, (POPMYIHPOBATH
BONPOCHI, (UKCUPYIOIME IMPOTUBOpEUUE, MpoOJIeMy, CaMOCTOSITEIbHO YCTAHABIMBATH
HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3ULIMIO, MHECHHE;

e TMPOBOJUTH MO CAMOCTOSITEILHO COCTABJIEHHOMY IUIaHY HECJIOXHBIM JKCIEPUMEHT,
HeOOoJIbIIIOE MCCIEOBAHNE 110 YCTAHOBIEHUIO 0COOEHHOCTEH MaTeMaTH4eCKOTro OOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXTY COOOi;



CaMOCTOSITENTLHO (HOPMYIHPOBATH 00OOIIEHUS ¥ BBIBOJIBI MO Pe3yJbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUsI, WCCIICIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH TIONYYEHHBIX PE3YJIbTATOB,
BBIBOJIOB M 000OOILIEHNUIH;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BHTHE IMPOIIECCA, a TAK)KE BBIABUTATH HPEIIOI0KEHUS O
€r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ undopmanmeii:

BBISIBJISITH HEJJOCTATOUYHOCTh U U30BITOYHOCTh MH(OpPMALMH, JAHHBIX, HEOOXOIUMBIX IS
peuieHus 3a1a4u;

BbIOMpPATh, aHATU3UPOBATh, CUCTEMAaTU3UPOBATh M HWHTEPIPETHPOBATH HHOOPMAIIHIO
Pa3NUYHBIX BUAOB U (POPM IPEIACTABICHHUS;

BbIOMpaTh GopMy mpeacTaBieHUs MHGOPMAIUU M WIUTIOCTPUPOBATH pElIaeMble 3a/ladyu
CXeMaMH, IuarpaMMaMu, HHOU rpaduKoi U X KOMOMHALIUAMU;

OLIEHUBATh HAAEKHOCTh WMH(POPMALUU TI0 KPUTEPHUSM, MPEUIOKEHHBIM YYHUTEIEM WIH
c(OpMyYIHPOBaHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYKACHHS B COOTBETCTBUH C YCIOBHSAMH M IIEISMU
o01IeHus, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MAChMEHHBIX
TEKCTaX, /aBaTh IOSICHEHUS IO XOJy PELICHHs 3aJayl, KOMMEHTHUPOBATh MOJyYCHHBIH
pe3yJnbTar;

B XO0Jle 0OCYXJEHHUs 3aJlaBaTb BOINPOCHI MO CYLIECTBY OOCYKAaeMOH TeMbl, MpOOIEeMBI,
pemaemMoil 3a7auy, BBICKA3bIBATh HJICH, HAIlCJIEHHBIC HAa TIOMCK PEIICHHUsS, COMOCTaBIISThH
CBOU CYXJICHUS C CYXKICHHUSIMH JIPYTUX YYaCTHUKOB JUANOTa, OOHAPYKUBATh pa3iinyle U
CXOJICTBO TMO3UIMH, B KOppeKkTHOW Qopme GopMynupoBaTh pa3zHOrjiIacus, CBOU
BO3PAXKECHHUS;

NPEJCTABIATh PEe3yJbTaThl PELICHUs 3aJaud, SKCIEPUMEHTa, HCCIEeIOBAaHUSA, NPOEKTa,
CaMOCTOSITENTLHO BBIOMpaTh (opMaT BBICTYIUIEHUS C YYETOM 3a1ad MPE3eHTAlMH U
0COOEHHOCTEN ayAUTOpUH;

MOHMMAaTh U HUCIMOJIb30BaTh NMPEUMYILECTBA KOMAHAHOM W MHIMBUAYAJIbHOW pabOTHI MpU
peleHnH y4eOHbIX MaTeMaTUYeCKHUX 3a7ay;

MPUHUMATH 1Ie]Tb COBMECTHOW JIEATEIEHOCTH, TUIAHUPOBATh OPTaHU3aIlMI0 COBMECTHOU
paboThI, pactpenensTb BHIBI paboT, JOTOBApHBATHCS, OOCYXKIATh MPOIECC M PE3yibTaT
paboTel, 00001IaTH MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B I'PYMIOBBIX (Gopmax paboTsl (00CYykAeHUs, OOMEH MHEHUSMH, MO3TOBbIE
IITYPMBI ¥ IPYTHE), BBIIIOIHATH CBOIO YacTh Pa0OTHI M KOOPAMHUPOBATH CBOM JCHUCTBUS C
IPYTUMH YJI€HaMHA KOMaHJbI, OIICHWBAaTh Ka4eCTBO CBOETO BKJA/Ja B OOMIMIA MPOIYKT TO
KpUTEPHIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBEpPCaJIbHbIE YUeOHbIE /1€iiCTBUSA
Camoopranuszauus:

CaMOCTOSITEJILHO COCTaBIIATH IUIAH, AJITOPUTM PELICHU 3a1a4M (UM €ro 4acTh), BEIOUPATh
Croco0 pemeHus ¢ y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ yU€TOM HOBOM HH(OpMAIIHH.

CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTE/JIEKT:

BIIQJIETh CIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS TIpoIecca W pe3yjbTaTa pPEIICHHs
MaTeMaTHUECKOM 3a1auu;



e TMpPEIBUACTH TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IPH pPEUICHWU 3a/la4d, BHOCHTH
KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBCTB, HAMIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

e OLICHMBATH COOTBETCTBHE pE3y/bTaTa MCSTENbHOCTH IIOCTABICHHON IIEIH W YCIOBHSM,
OOBSICHATH MPUYHMHBI JOCTHXKEHUS WM HEJOCTIIKEHHS LM, HAXOIUTh OIMMOKY, JaBaTh
OLIEHKY MTPHOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATBI

K konnmy oOyuenuss B 7 kJacce o0O0ydYaromMiics MOMYyYUT CIEAYIOLIUE IPEIMETHBIC
pe3yJIbTaThI:

Pacrio3naBaTth  M3ydeHHBIE TeOMETpHUYECKHE QUTYPBI, ONPENeIsITh WX  B3aWMHOE
pacnojoxkeHue, u300paxkaTb reOMeTpUIecKre (PUryphl, BHIIOTHATH YEPTEKU MO YCIOBUIO 3aauH.
W3mepsaTh nuHEHHbIE U YIIOBbIE BEIWYMHBL. Pemarh 3aiauum Ha BBIYMCIEHUE JUIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jlenath rpyOyl0 OIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYHMH IMPEAMETOB B PEAIbHOU KHU3HU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuyaTh pazmepsl A TUX 0OOBEKTOB IO MOPSIKY BETHUUHBI.

CTpouTh 4epTekKHU K FTEOMETPUUECKUM 3a7auaM.

[Tonb30BaTbCs MPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BAaTh PU3HAKU U CBOMCTBA
PaBHOOEAPEHHBIX TPEYTOJILHUKOB IPU PEIICHUH 3a/1a4.

[IpoBOIUTH JIOTUYECKHUE PACCYKICHUS C UCTIOJIb30BAHUEM T€OMETPUUECKHX TEOPEM.

[lonp30BaTbcsi TpHU3HAKAMH PaBEHCTBA MPSIMOYTOJBHBIX TPEYrOJbHUKOB, CBOHCTBOM
MEJUaHbl, TPOBEAEHHOW K THUIOTEHY3€ MPSAMOYrOJIbHOTO TPEYrOoJbHUKA, B  PEIICHHUH
reOMETPUYECKUX 3a]1a4.

Ormpenenarh MapauIeIbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpbIe oOpa3zyeT ¢ HUMHU
cexkymas. OnpenensTe NapajuleIbHOCTh MPSAMBIX C MOMOUIBIO PaBEHCTBA PACCTOSHHUI OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroil MpsIMOM.

Pemate 3amaun Ha kieTyaroi Oymare.

[IpoBOAUTH BBHIYUCICHHUS W HAXOJUTh YHCIOBbIE W OYKBEHHBIE 3HAYECHHS YIJIOB B
F€OMETPUYECKHX 337a4axX C UCIOJIb30BAHMEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJBHUKOB,
CBOMCTB yriioB, 00pa30BaHHBIX MPHU MEPECECUCHUN ABYX MapaUIEIbHBIX MPSAMBIX ceKylieil. Pemars
MPAaKTUYECKUE 3a/1a4 HAa HAXOXKJICHUE YTJIOB.

Branets moHsATHEM reOMETPHYECKOTO MECTa TOUEK. YMETh OMpeesaTh OUCCEKTPUCY yIiia U
CepeIMHHBIN MEPIEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOUEK.

@opMynHpOBaTh OMNpPENETIEHUsI OKPYKHOCTH M Kpyra, XOpAbl W AHaMeTpa OKPYKHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOWCTBA MPU PEIICHUH 3aa4.

Brnaners moHSATHEM ONHMCAaHHOMW OKOJO TPEYTrOJbHUKA OKPYXKHOCTH, YMETh HaxXOOUTh €€
uentp. [lonb3oBarbes (hakTamMu O TOM, 4TO OMCCEKTPUCHI YIIIOB TPEYroJbHUKA MEPECEKArOTCs B
OIHOM TOYKE, MU O TOM, YTO CEpPEAMHHBbIE MEPINEHAUKYISAPbl K CTOPOHAM TPEYroJIbHUKA
MEePECEKAIOTCsl B OJTHOM TOYKE.

Bnagerp moHsAITHEM  KacaTeIbHOM K  OKPY)KHOCTH, MOJIb30BAThCS  TEOPEMOM O
MEePIEHUKYISIPHOCTH KacaTelbHOM U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHHUSI.

[lonb30BaTbcst  MPOCTEMIIMMH ~ TE€OMETPUUYECKUMHM  HEpPaBEHCTBAMH, MOHUMATh  HX
MPAKTUYECKUI CMBICI.

[IpoBOIUTHE OCHOBHBIE T€OMETPUYECKUE TOCTPOEHUS C TOMOILBIO IIUPKYJIS U TUHEHKH.



K xonmy oOydenus B 8 kiacce oOydyaromMiics TMOJNYYUT CIEAYIOUIME TPEIMETHBIE
pe3ybTaThI:

Pacrio3naBaTh OCHOBHBIE BHJBI UYETHIPEXYTOJBHUKOB, UX 3JEMEHTHI, IMOJIb30BaThCI UX
CBOMCTBaMHU IMPH PELICHUH F€OMETPUUECKUX 3aau.

[TpuMeHSATH CBOWCTBA TOUKU MEPECEUCHUS MEIUAH TPEyrojbHHUKa (LIEHTPa Macc) B pEIICHUHN
3azad.

Brnagets noHsiTueM cpeHei IMHUU TPEYroJibHUKA U TPaleliu, IPUMEHITh UX CBOICTBA MPH
peumieHnn reomeTpuyeckux 3anad. [lomb3oBatbes  Teopemoit  ®Pameca U TeopemMol O
MPONOPIMOHATIBHBIX OTPE3KaX, IPUMEHSTh UX JUIS PELICHUs MPAKTUYECKUX 3a/1a4.

[TpuMeHsTh MPU3HAKH MTOIO0US TPEYTOIBHUKOB B PEIICHUH TEOMETPUICCKUX 3a]1a4.

[Tonb3oBatbes Teopemoit [Iudaropa A pemieHns reoOMeTpUYECKUX U MPAKTUYECKUX 3aj1ad.
CtpouTh MaTeMaTU4eCcKyl0 MOJEIb B MPAKTHUYECKUX 3a/ladaX, CAMOCTOATEIbHO JeNaTh YepTEX U
HAXOJUTh COOTBETCTBYIOUIHE JJTNHBI.

Bnanerr mMOHATHUSMH CHHYCA, KOCHHYCa M TaHTEHCa OCTPOTO yria HPSIMOYTOJBHOTO
TpeyrojbHuKa. [101p30BaThCS ATUMU MOHITUSIMHU IS PEIICHUS TPAKTHYECKUX 3a7ad.

Boruncnsats (pa3nuyHeiMU crioco0aMu) II0Maab TPEYroJibHUKA U TUIOMIAJM MHOTOYTOJIBHBIX
¢buryp (mone3ysich, TAe HEOOXOAWMO, KaNbKyIsATOpom). [IpHMMEHSATh MOJlydeHHBIE YMEHHUS B
MPAKTUYECKHX 3a/1a4ax.

Bnagers NOHATUSMU BIHCAHHOTO M LEHTPAIBHOTO YIJa, KCIONb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJlaX MEXIYy XOpJAaMu (CeKYyIIMMHU) U yIiie MeXay KacaTeIbHOU U XOpAoi npu
peIIeHIH TEOMETPHUECKUX 3aj1ad.

BnaneTr TMOHSATHEM OMHMCAHHOTO YETHIPEXYTOJNbHUKA, NMPUMEHSATh CBOWCTBA OIMHCAHHOTO
YeThIPEXYTOJbHUKA IPU PEILICHUH 3a]1ay.

[IpuMeHATH MOJIydyeHHbIE 3HAHUS Ha IMPAaKTHKE — CTPOUTh MaTeMaTHYecKHe MOJENU s
3aJa4 peaylbHOM *KM3HHU U MPOBOJAUTH COOTBETCTBYIOIINE BBIYMCICHUS C MIPUMEHEHHEM MOJ00Us U
TPUTOHOMETPHH (I10JIb3YACH, TJI€ HEOOXOAUMO, KAIbKYISITOPOM).

K xonmy oOyueHuss B 9 KJjacce OOYYAIONIMICSA TIOJYYUT CICAYIOIHUE TMPEAMETHBIC
pe3yJbTaThl:

3HaTh TPUTOHOMETPHUECKUE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C MX IMOMOIIBIO Pa3InYHbIE
AJIEMEHTHI MPSIMOYTOJBHOTO TPEYTOJIbHUKA («pEIIeHUuEe MPSIMOYTOIbHBIX TPEYrOJIbHHUKOBY).
HaxoauTs (¢ TOMOIIBIO KATBKYIISITOPA) JUTMHBI U YTIIBI JUIST HETAOJMUYHBIX 3HAUCHHH.

[Tonp3oBaTbes (opMynaMu NPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKJIECTBOM
JUIsL HAXOKICHUSI COOTHOILIEHUH MEX/Ty TPUTOHOMETPUYECKHUMHU BEIUYHMHAMH.

Hcnonp30BaTh TEOpPEMBI CHHYCOB M KOCHHYCOB JUISI HaXOXXICHHS PA3UYHBIX 3JIEMEHTOB
TPEYTOJIbHUKA («pPEIICHUE TPEYTOIBHUKOBY), IPAMEHSTh UX TPU PEIICHUH T€OMETPHYECKUX 3a/1ad.

Brnanets moHATHAMHU NpeoOpa3oBaHMsS MOJOOMS, COOTBETCTBEHHBIX JJIEMEHTOB IOJIOOHBIX
¢uryp. Ilonb3oBaThCst cBOiCTBaMU MOAOOMS MPOU3BOJIBHBIX (PUTYP, YMETh BBIYMCIATH JUIMHBI U
HAXOJUTh yIIIBI y MonoOHBIX ¢(uryp. [IpuMeHsTh CBOMCTBA TOAOOMS B MPAaKTUYECKHX 3aadax.
YMeTh NpUBOAUTH MIPUMEPHI MOJAOOHBIX (PUTYp B OKPYKAIOIIEM MHUPE.

[Tonmp30BaThbes TeopeMaMH O TMPOU3BENEHHHM OTPE3KOB XOpJ, O MPOM3BEIECHHH OTPE3KOB
CEeKYIIHX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpaMU, MIOHUMATh UX T€OMETPUUECKUN U (PU3NUECKHI CMBICIT, TPUMEHSTD
UX B PEHICHUH TeOMETPUYECKHX M (u3nyeckux 3anad. [IpuMeHSTh CKalspHOE MpOu3BeIeHUE
BEKTOPOB 1L HAXOXKJICHHS JUIUH U YTJIOB.



Ilonp30BaThCa METOAOM KOOpAUHAT Ha TIIJIOCKOCTH,

F€OMETPUUYECKUX U MPAKTUYECKUX 3a]1ay.
Bnagers mOHATHSIMH TMPaBHJIBHOIO MHOTOYTOJIbHHMKA, JJIMHBI OKPYKHOCTH, JUIMHBI JIyTH
OKPY)KHOCTH M paJMaHHOM Mephl yIiia, yMETbh BBIYHMCIATH IUIOIIAAL Kpyra MU €ro yacrei.

IIpuMeHATH MOJyYEeHHbIE YMEHHS B IPAKTUYECKUX 3aa4ax.

NpUMCHATH €TI0 B PCHICHHUU

Haxomute ocu (WM UEHTPBI) CUMMETPUH (QUTYp, MPUMEHATH JBHKCHHUS IUIOCKOCTH B

MPOCTEHIINX CITydasix.

HpI/IMeHHTB IIOJIYYCHHBIC 3HAHUSA Ha IPAKTHUKE — CTPOUTH MATCMATHYCCKUC MOJACIIN IJId

3aJa4 peayIbHOM KU3HHU U MPOBOJAUTH COOTBETCTBYIOIINE BBIYMCICHHS C MPUMEHEHHEM MOJ00US U
TPUTOHOMETPHUECKUX (DYHKIUH (TIOJIB3YSChH, T/I€ HEOOXOIUMO, KAIBKYIATOPOM).

TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoJsmyecTBo yacos DJIeKTPOHHbIE
HaumenoBanmue
Ne Konrpo = Ilpakruuyec  (umupposbie)
pa3aesioB U TeM
n/n Bcero JIbHBIE KHe o0pa3oBaTeJIbHbIE
NMPOrpaMMsbl
padoThbl padoThI pecypchl
IIpocreiimue
reoMeTpudeckue Guryps
W UX CBOMCTBA. bubmmoreka [IOK
1 14
N3mepenue https://m.edsoo.ru/7f415e2e
TeOMETPHUYECKUX
BCIIMYUH
bubmmoreka [IOK
2 T 22 1
PEYTOIBHHIH https://m.edsoo.ru/7f415e2e
[TapamienbHble NpsIMBIE,
3 CVMMA VIIOB 14 1 bubmmoreka [IOK
y yr https://m.edsoo.ru/7f415e2e
TpEYroJbHUKA
OKpYKHOCTB H KPYT.
4 Fe;)l\f[,eT I/I‘-IeCKI/Iepy 14 1 buGnuorexa IIOK
p https://m.edsoo.ru/7f415e2¢
MOCTPOEHUSA
5 [ToBTOpenwue, obo0IICHNE 4 1 butmmoreka [IOK
3HAHWMN https://m.edsoo.ru/7f415e2¢
OBIIEE KOJIMYECTBO
. 68 4 0

YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KosunyecTBO 4acoB DJIeKTPOHHBIE
HaunmMmeHnoBanue
Ne (uudposbie)
pa3aesioB U TeM Kontpoasubie | IlpakTuyeckue
n/n Bcero odpa3oBaTebHbIE
NMPOrpamMMBsl padoThI padoThI
pecypcsl
N bubaunoreka [JOK
q 12 1
CTHPEXYTOIBHII https://m.edsoo.ru/7f417e18
Teopema ®aneca u
TeopeMa o
MIPOIMOPIUOHATBHBIX 15 1 Bu6mmoreka [IOK
OTpE3Kax, https://m.edsoo.ru/7f417e18
OJ00HBIE
TPEYrOJIbHUKU
IInomane.
Haxoxnenue
momaaei
TpE HlfOJIiI)HI/IKOB u 14 1 buGnuorexa [IOK
pey https://m.edsoo.ru/7f417e18
MHOTOYTOJBHBIX
¢uryp. [Tnomamu
MOT00HBIX QUTYP
Teopema ITudaropa
" Hart)lana Garop 10 1 Bubnmnorexa [JOK
https://m.edsoo.ru/7f417e18
TPUTOHOMETPUHU
V1w B
OKPY>KHOCTH.
Brucanurnie u
OIMCaHHbBIE
YETBIPEX YT OJIbHUKHN 13 1 bubmorexa HOK
pexyr ) https://m.edso00.ru/7f417e18
KacarenrsHble K
OKPY>KHOCTH.
Kacanmue
OKpY>KHOCTEMN
[ToBTOpEHME, 4 1 butmmoreka [IOK
000011IeHNEe 3HAHUN https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO
YACOB I10 68 6 0

[NPOIT'PAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KosnyecTBO Yyacon DJ1eKTPOHHBIE
Ne HaumeHnoBanue
(uudposbie)
n/ Pa3iesioB u TeM Bceer KoHTpoIbHBI IMpakTHYecKn
o0pa3oBaTe/ibHbIE
I NMPorpamMMbl 0 e padoThl e padoThl
pecypcsl
Tpuronometpusi.
TeopeMsbl
bubmuoreka LIOK
KOCUHYCOB H
16 1 https://m.edsoo.ru/7f41a12
CHHYCOB. c
Pemenue -
TPEYTOJIHHUKOB
IIpeobpazoBanue
IO O0USI. bubmuoreka LIOK
Metpudeckue 10 1 https://m.edsoo.ru/7f41a12
COOTHOLLIEHUS B c
OKPYKHOCTH
bubmuoreka LIOK
Bekrtopsr 12 1 https://m.edsoo.ru/7f41a12
c
JexapToBsl bubmuoreka LIOK
KOOpJMHATHI Ha 9 1 https://m.edsoo.ru/7f41a12
IUIOCKOCTH c
IIpaBunpHbIe
MHOTOYTOJIbHUKH
. Jmuna bubmoreka IIOK
OKPYXHOCTH U 8 https://m.edsoo.ru/7f41a12
IUIOLIAAb Kpyra. c
Beruucnenue
TJIoIaae
bubmoreka IIOK
JBmxeHus
6 https://m.edsoo.ru/7f41a12
TUIOCKOCTH c
[loBTOpEHME,
bubmmoreka IIOK
00001EHME,
7 2 https://m.edsoo.ru/7f41a12
cUCTeMaTHu3aIus c
3HAHUH -
OBIIEE
KOJIMYECTBO
68 6 0
YACOB I1O

[TPOT'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb 1
CTATUCTUKA»

MNOACHUTEJIbHAS 3AIINCKA

B coBpemeHHOM ITU(PPOBOM MHUpE BEPOSTHOCTH U CTATHCTUKA IPUOOPETAIOT BCE OOIBIIYIO
3HAYMMOCTb, KaK C TOYKH 3PEHUS MPAKTHUECKUX MPUIIOKEHUHN, TaK U UX POJIM B 0Opa30BaHUH,
HEOOXOUMOM KaXkJIoMy uenoBeKy. Bospactaer uucio npodeccuit, mpu OBIaACHUU KOTOPHIMU
TpeOyercs xopomiass 0a3oBas MOATOTOBKa B 00JacTH BEPOSTHOCTH U CTaTHCTUKH, Takas
NOJATOTOBKA Ba)KHA JUISI MPOJOIDKEHHS OOpa30BaHHs W JUISL YCIEIIHOM HpodecCHOHAIbHON
Kapbephbl.

Kaxxaplii 4enoBeK MOCTOSHHO IMPUHUMAET pPEIIeHHs Ha OCHOBE HMMEIOMIMXCS y HEro
JTaHHBIX. A i1 00OCHOBAHHOTO NPUHATHS PEIICHUS B YCIOBUAX HEIOCTaTKa WM HM30BITKA
uHpopmanuu HEOOXOJAUMO B TOM YHCIE XOpOIIO CHOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBIIIIJICHUE.

MMeHHO mO3TOMY OCTpPO BCTaina HEOOXOIUMOCTh C(HOPMUPOBATH Y OOYYArOIIMXCS
(GyHKIIMOHAIBHYI0O TPaMOTHOCTh, BKIIOYAIONIYI0 B ce0d B KauecTBE HEOThEMIIEMOM
COCTAaBISIIONICH yMEHHE BOCHPUHUMATh M KPUTHYECKH aHAIM3MPOBATh WH(POPMAIHUIO,
IPEJCTaBICHHYI0O B pa3Iu4HbIX (OpMax, IOHMMATh BEPOATHOCTHBIM XapakTep MHOI'MX
pealbHBIX MPOILECCOB U 3aBUCUMOCTEH, MPOU3BOIUTH MPOCTEHUIIINE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B Yy4yeOHOM Kypce C OCHOBHBIMH MpUHIUNAMH cOopa, aHamu3za u
NPEICTaBICHUS JTaHHBIX W3 PAa3IMYHBIX cep XU3HU OOIIECTBA W TOCYJapCTBa MPHUOOIIAET
oOydaromuxcsi K OOIIeCTBEHHbIM HHTepecaM. l3yueHue OcHOB KOMOWHATOPUKH pPa3BUBAET
HABBIKM OpTraHHW3aluy mepedopa M MoAcYETa YMcia BapUaHTOB, B TOM YHKCJE B MPHUKIATHBIX
3aJadax. 3HAKOMCTBO C OCHOBAaMU TEOpPHUH TpadoB CO3MaET MaTeMaTHUECKUN (QyHIaMEHT Jyis
dbopMUpOBaHHS KOMIIETEHIIMH B oOsacTu WHPOPMATHKU U IUPPOBBIX TexHonoruu. [lpu
U3YYEHUHU CTaTHUCTUKM W BEPOATHOCTH OOOrallaloTCs MpPEACTaBICHHUS OOYyYaroIUXcs o
COBPEMEHHOM KapTHHE MHpa M METOJaX €ro MccieloBaHMs, (popMupyercs MOHMMaHUE POJIU
CTAaTHCTUKH KaK HMCTOYHMKA COIMATbHO 3HAYUMOW HMH(OpMAMKM U 3aKJIaJbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIJIEHHUS.

B cooTrBercTBMM € JaHHBIMH LENSMH B CTPYKType HpOrpaMMbl Y4eOHOTo Kypca
«BepoATHOCTP M CTaTUCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHMs BBIJCIEHBI CIENYIOIIUE
cojiepxaTebHO-MeToAn4eckue JuHuu: «lIpencrapienrie TaHHBIX U OMUCAaTeNIbHAs CTATUCTUKAY,
«BeposTHOCTEY, «IJeMEHTHl KOMOMHATOPUKIY, «BBenenne B Teopuio rpadoBy.

Copnepxanune nuHun «llpencraBieHre NaHHBIX W ONUCATENbHAs CTATUCTHKA» CIYKUT
OCHOBOI 111 (OpMHUPOBaHUS HABBIKOB padOTHl ¢ MH(OpPMALMEN: OT YTEHHUS M UHTEPIpPETAlUuU
uH(poOpMalliK, TPEJICTaBICHHON B Ta0nuiax, Ha AuarpaMMmax u Trpadukax, 10 cOopa,
MPEACTABJICHUS U aHAJIN3a JAHHBIX C UCIIOJIb30BAHUEM CTaTUCTUUYECKHUX XapaKTEPUCTUK CPEIHUX
u pacceuBaHus. PaGotast ¢ naHHbIMH, oOydaroluecss ydarcs CUMTHIBATh M WHTEPIPETHPOBATH
JIAaHHBIE, BBIIBUTATh, apTYMEHTHPOBATh U KPUTHKOBATH MPOCTEHIITNE THUIOTE3bI, Pa3MBIILISATH
HaJ (pakTOpamu, BHI3BIBAIOIIUMHI H3MEHYUBOCTD, M OIEHUBATh MX BIUSHUE HAa pacCMaTpHBacMble
BEJIMYMHBI U ITPOLIECCHI.

NHTyuTriBHOE  mOpeACTaBlI€HHE O  CIy4alHOW  U3MEHYMBOCTH,  HUCCIEIOBAHHE
3aKOHOMEPHOCTEW M TEHIEHLMI CTAHOBHUTCS MOTHUBHUPYIOIIEH OCHOBOW [JIi U3YYECHUS TEOPUU
BEpPOATHOCTENU. boubllloe 3HAaYeHHE UMEIOT MPAKTUYECKUE 3aJaHMs, B YAaCTHOCTU OIBITHI C
KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIEIISIMH.



[ToHsiTHEe BEPOSTHOCTH BBOJMUTCS Kak Mepa MpaBAONOAo0us ciaydaidHOro coObitTus. [lpum
U3y4eHHH y4eOHOro Kypca 00y4aromuecs: 3HaKOMSTCS ¢ MPOCTEHITMMH METOJIaMH BBIUMCIICHUS
BEPOATHOCTEN B CIIydallHbIX IKCIEPUMEHTaX C pAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU MCXO0JlaMH,
BEPOATHOCTHBIMU 3aKOHAMHU, TMO3BOJISIOUIMMH CTaBUTh W peliath Oosiee cloKHble 3ajaud. B
yueOHBI KypC BXOJAST HayallbHble MPEACTABICHUS O CIy4YallHBIX BEJIMYMHAX U UX YHCIIOBBIX
XapaKTEPUCTHKAX.

B pamkax y4eOHOTO Kypca OCYLIECTBISETCS 3HAKOMCTBO O0yYAIOIIUXCS C MHOXKECTBAMH U
OCHOBHBIMH OIEpalUSIMU HaJ MHOXECTBAMH, PACCMATPUBAIOTCA MPUMEPHl NMPUMEHEHUS s
pelleHuss 3aJad, a TaKKe HCIOJIb30BaHUA B APYTUX MaTeMaTUYeCKUX Kypcax M Y4eOHBIX
npeaMerax.

B 7-9 xmaccax um3yuaercs y4ueOHBIH Kypc «BeposSTHOCTh M CTaTUCTHKA», B KOTOPBIN
BXoIAT paznensl: «lIpeacrtaBieHne MaHHBIX W OMHCATENIbHAs CTAaTHCTHKA», «BeposTHOCTHY,
«OneMeHThl KOMOMHATOPUKNY, «BBeneHune B Teoputo rpadosy.

Ha u3yuenue yuebHoro kypca «BeposiTHOCTh U cTatuctuka» orBoautca 102 yaca: B 7
kiacce — 34 gaca (1 gac B Henenmo), B 8 kitacce — 34 yaca (1 gac B Henenmo), B 9 kinacce — 34 gaca
(1 gac B HEnEIIO).

COJAEP/KAHUE OBYYEHUSA

7 KJIACC

[IpencraBiaeHue AaHHBIX B BUJE TaOiaul, auarpamm, rpadukoB. 3amnojHEeHue TaOuL,
YTEHUE U MOCTPOEHHUE AUArpaMM (CTOJIOMKOBBIX (CTOIOUATHIX) M KPYroBbIX). UTeHue rpadukon
peasbHBIX TporeccoB. M3Bieuenne mHpopManuu U3 AUarpaMM M TaOIUL, UCIOJb30BaHUE U
WHTEpIpEeTaIns JaHHBIX.

OmnucarenbHas CTaTUCTHUKA: CpefHee apudMeTHuecKoe, MeluaHa, pa3Max, Haubospliee U
HalMEHbIIIee 3HaUeHUsI Habopa YMCIOBBIX JaHHBIX. [IpuMeps! ciiyuyaifHON N3MEHUYUBOCTH.

CrnyyaliHbli SKCTIEpUMEHT (OMBIT) M cllydaiiHoe coObiTHe. BepostHOoCcTh 1 yactoTta. Poib
MaJIOBEPOSTHBIX W MPAKTHUYECKH JOCTOBEPHBIX COOBITHI B MpHpoJie U B oOmecTBe. MoHeTa U
UrpajibHasi KOCTh B TEOPHH BEPOSTHOCTEH.

I'pad, BepimnHa, pedbpo. Crenenb BepiinHbl. Yucio pédoep 1 cymMmapHast CTeleHb BEpIIMH.
[IpencraBnenne o cBsizHocTu rpada. llemn m muknsl. [lytu B rpadax. O6xox rpada (ditnepos
nyTh). [Ipencrasnenne o0 opueHTHpoBaHHOM Irpade. Perenue 3anau ¢ momonibio rpagos.

8 KUIACC

[IpencraBiaeHue faHHBIX B BUJE TaOIUL], TUarpaMm, rpadukos.

MHOXeCTBO, 3JIEMEHT MHOXXECTBa, MNOAMHOXKecTBO. Ormepaluy HaJl MHOXXECTBaMU:
o0benanHEeHUe, TepecedyeHue, jgononHeHue. CBoiicTBa omepanuil  HaJl MHOXECTBaMU:
NEPEMECTUTENIFHOE, COYETaTeNbHOe, paclpeleiuTeNbHoe, BKIIOUeHHs. Vcnonp3oBaHue
rpau4ecKoro npeacTaBIeHUs] MHOKECTB Ul ONMCAHMs PeajbHBIX MPOIECCOB U SIBICHUH, PU
pellIeHnH 3ajay.

W3mepenne paccenBaHUs AaHHBIX. JlUcrepcusi M CTaHJIAPTHOE OTKJIOHEHHME YHCIIOBBIX
HabopoB. /luarpamma paccenBaHusl.

OneMeHTapHble COOBITHS chy4aiiHoro ombita. CiyuaiiHele coObiTHs. BepostHoctu
coObITHi. ONBITHI ¢ PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH. CiydaifHBI BBIOOD.
CBsi3p MEXJy MallOBEPOATHBIMU M IPAKTUYECKU JIOCTOBEPHBIMU COOBITUSMHU B IPUPOJE,
00111eCTBE U HAayKeE.



HepeBo. CBoiicTBa J€pEBbhEBR: €AUHCTBEHHOCTh MYTH, CYIIIECTBOBAHNE BUCSYEH BEPIUINHBI,
CBSI3b MEXKIy YUCIIOM BepIIMH W yuciaoM pédep. IlpaBuno ymuoxxkenus. Pemenue 3amau c
MOMOIIIBIO TpadoB.

[IporuBononoxxupie coObITHA. [uarpamma Oitepa. OObeauHEHHE U IEpeceUCHUE
coopiTuii. HecoBmecTHbie coObITHSA. DopMmysa CIOKEHHS  BEPOSATHOCTEH.  YcCIoBHas
BeposATHOCTb. [IpaBuio ymuoxxenus. HezaBucumbie coobitus. [IpencraBienne sxcriepumMenTta B
BHJIE JepeBa. PelieHne 3aa4 Ha HaXOXKJICHUE BEPOSITHOCTEN C MOMOLIBIO JIEpEBA CIYYaHOTO
AKCIIEpUMEHTA, AUarpamm Jditepa.

9 KJIACC

[IpencraBneHne NJaHHBIX B BUIC TAONHII, TUarpamm, rpa@uKkoB, HHTEPIPETAIUs JaHHBIX.
Urenue 1 NocTpoeHue TalNHUIL, TuarpaMm, rpauKoB Mo peasbHBIM JaHHBIM.

[TepecranoBku u ¢akropuan. Coderanuss v 4uciao codyeraHuid. TpeyronapHuk [lackans.
Pemenue 3aa4 ¢ ucnosip30BaHueM KOMOMHATOPUKH.

['eomerpuueckast BeposTHOCTh. CilydailHbII BBIOOpP TOYKH M3 (DUTYPHI Ha TIJIOCKOCTH, U3
OTpe3Ka U U3 JIyr'd OKPY>KHOCTH.

Hcnbrtanue. Ycnex u Heygada. Cepust uCnbITaHUM A0 niepBoro ycnexa. Cepust uCrbITaHUI
bepnymiu. BeposatHocTu coObITHII B cepun ucnibiTanuii beprym.

CrnyualiHas BEIMYMHA M PACIpPENETICHUE BEPOATHOCTEH. MareMaTHdecKoe OXHIaHuEe U
qucnepcus. [Ipumepsl MaTreMaTH4eCKOro OXHAaHUS KaK TEOPETHYECKOI'0 CPEIHEro 3HaueHUus
BEJIMYMHBI. MaTeMaTuyeckoe OXKuAaHUuE U JUCIEPCHS CIy4YaliHON BEIMYHMHBI «YUCIIO YCIIEXOB B
CepHUH UCIBITAaHUN bepHym».

[TonsiTue o 3akoHe OosbLIMX yKcen. M3MepeHre BepoATHOCTEN ¢ MOMOLIbIO YacToT. Poib
Y 3HAUYEHUE 3aKOHA OOJIBIINX YUCEN B PUPOJIEC U OOIIECTBE.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «BEPOATHOCThD U CTATUCTHUKA» HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3y/abTaThl OCBOEHHsI HpOrpaMMbl ydeOHoro kypca «BeposTHocTh U
CTaTHCTHUKA» XapaKTEPU3YIOTCSI:

1) naTpuoTHYecKoe BOCIIUTAHME:

NpOSIBIIEHUEM MHTEpeca K MPOLUUIOMY U HACTOSILIEMY POCCHICKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHUWEM K JOCTHKEHHUSM POCCHICKMX MaTeéMaTUKOB U POCCUHCKON
MaTEMaTUYECKOH IIKOJIbI, K UCIIOJI30BAHUIO 3TUX JOCTH)KEHUH B JPYTUX HayKaX W IMPHUKIAIHBIX
chepax;

2) rpa:KIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pPEaln3aldu ero IMpas,
IpPEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (PYHKLIMOHHPOBAHUS PA3JIMUYHBIX CTPYKTYD,
SBJIEHUH, TPOLIETyp TPakJIaHCKOro olImiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO TUYECKUX MPOOJEM, CBSI3aHHBIX C NMPAKTHUECKUM MPUMEHEHHEM JIOCTHUKEHUH
HayKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-3TUUYECKHUX IIPUHLIUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) Tpya0BO€E BOCIIUTAHHE:

YCTaHOBKOM Ha AaKTMBHOE Y4YacTHE B PEUICHWM IPAKTUYECKUX 3a1a4 MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMaTH4ECKOro 0Opa30BaHUs Ha NMPOTSHKEHUU BCel
KHU3HH VI YCIEITHON MPpo(ecCHOHANIBHOM AEATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHH,



OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOH TpPAEKTOPUH OO0pa30BaHUA U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTMYECKOE BOCTIMTAHUE:

CIIOCOOHOCTBIO K HMOLIMOHAIIBHOMY U O3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHU, pacCyKIeHUHN, YMEHUIO BUJETh MaTeMaTHYECKIEe 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpUEHTalle B AESITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HBIX INpeAcCTaBleHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeNOBEKa, MNPHUPOAbI U OOIIeCTBa, MOHUMAaHHUEM
MaTEeMaTHYECKON HayKW Kak c(epbl UYeIOBEYECKOW NEATENhbHOCTH, JTAloOB €€ pa3BUTHS U
3HAYMMOCTH JUISl PA3BUTHS LIUBUIN3ALMU, OBJIAJICHUEM SI3bIKOM MATEMATUKUA U MAaTEMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMH HaBbIKAMU
HCCJIEI0BATENbCKON 1€ATENIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMHpoBaHMe  KYJLTYPbl  310POBbS M
IMOIMOHAIBLHOIO 0JIArONOoJIYYHs:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHHUS B HMHTEPECAX CBOErO 3/J0POBbS,
BEJICHUS 3[J0POBOr0 00pasa U3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U
OTIIbIXa, peryyspHas Qu3udeckas aKTHBHOCThH), CPOPMHUPOBAHHOCTHIO HAaBBIKA peIICKCHUH,
MIPU3HAHUEM CBOETO MPaBa Ha OIIMOKY M TAKOTO K€ MpaBa JIPYyroro 4e0BeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHEHTaIle Ha MpPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM IS pelleHus 3ajgad B o0yiactu
COXPAHHOCTH OKPYKAIOWIEH Cpeabl, IJIAHUPOBAHUS TOCTYNKOB W OIEHKHM HMX BO3MOXHBIX
MOCJICJICTBUM JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM IJI00aIBbHOTO XapaKTepa SKOJOTUUYECKUX
npo0JsieM U yTel X pelieHus;

8) amanTanusi K N3MEHAIUMCS YCJI0BUSM CONMATbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JICCTBUSIM B YCJIOBHUSAX HEONMPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO ACATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCA Y JPYTHX
JI0JIel, MpuoOpeTaTh B COBMECTHOW NEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OMBITA IPYTHUX;

HEO0OXOIMMOCThIO B (JOPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4YHCIe (OPMYyIUPOBATH UJIEH,
MOHSTHUS, THIOTE3bI 00 OOBEKTAaX W SIBJICHUSAX, B TOM YHCJIE paHee HEHU3BECTHBIX, OCO3HABATh
neUIUTH COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIPHUHHMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTUPOBATH NMPUHUMAEMBIC PEIICHUS W
nencTBusl, POPMYIMPOBATH U OIIEHUBATH PUCKH U MOCIEACTBUS, (JOPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe JeiCTBUS
ba3oBble JJornueckne geicTBUs:

e BBIABIATH W XapaKTEPH30BaTh CYIIECTBCHHBIC MPU3HAKA MAaTEMaTHUYECKHX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIY TMOHATHUSAMHU, (OPMYIHpPOBATH OMpPENCICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK K1acCU(UKAIINK, OCHOBAHHS 111 0000IIeHUs 1
CpaBHEHUS, KPUTEPUHU TTPOBOIUMOTO aHAJIN3a;

e BOCHPHHHUMATh, (GOPMYIUPOBATh M NPEOOPA3OBBIBATH CYKICHHUS: YTBEPIUTEIbHBIC H
OTpUIATENIbHbIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,



BBISBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MIPOTHBOpEUns B (pakrax,
JAHHBIX, HAONIONEHUSIX M YTBEPXKACHUSAX, NpeAsaraTb KPUTEPUU JISi BBIABICHHA
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JIeJIaTh BBIBOZABI C MCIIOJIb30BAHUEM 3AaKOHOB JIOTMKH, NENYKTHBHBIX U WHIYKTHBHBIX
YMO3aKJIFO4YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa30upath J0Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEP)KJIEHUH (IIPSIMbIE U OT IPOTUBHOTIO),
IPOBOJIUTH CaMOCTOATEIBHO HECIOXKHBIE JI0KA3aTeNbCTBA MAaTEMaTHYeCKHX (DaKTOB,
BBICTPAaNWBaTh apryMEHTALUIO, MPUBOJUTH MPUMEPbI U KOHTPIPUMEPHI, 0OOCHOBBHIBATH
COOCTBEHHBIE PACCYKACHHUS;

BBIOMpPATh CIOCOO pemeHuss yueOHOH 3amaud (CpaBHHMBATH HECKOJIBKO BAapPHAHTOB
peleHus, BeIOMpaTh Haubosee MOAXOIAMINNA C y4ETOM CaMOCTOSITEIBHO BBIJCICHHBIX
KPUTEPHUEB).

Ba3oBLlIe ucciaenoBaTelLCKUE AeiiCTBHSA .

UCIIONIb30BAaTh  BONPOCHI  KaK  HWCCIICNOBATCILCKHA  MHCTPYMEHT  IO3HAHUS,
(GhopMyIMPOBATh BOIIPOCHI, (PUKCUPYIOIINE MPOTHBOPEYHE, TPOOIEMY, CAMOCTOSITEILHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, ()OPMHPOBATH THIIOTE3Y, apryMEHTHPOBATh CBOIO
MTO3HIIMIO, MHCHUE;

MPOBOAMTH IO CaMOCTOSITEILHO COCTABIICHHOMY IUIAHY HECJIOKHBIH OSKCIICPUMEHT,
HEOOJIBIIIOE UCCIICJIOBAHWE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BeKTa, 3aBUCUMOCTEN 0OBEKTOB MEX]Yy COOOM;

caMoCTOsITeNbHO  (OpMYIUPOBaTH  0000IIEHHMST W  BBIBOJBI MO  pe3yibTaTaMm
MPOBEIEHHOTO HAOJO/ICHUS, MCCIICIOBAHUS, OICHUBATH JIOCTOBEPHOCTh TOTYYCHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIIIBUTATh MPEATOIO0KEHUS
0 €ro Pa3BUTUU B HOBBIX YCIOBUSX.

Padora ¢ undpopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U N30BITOYHOCTH MH(POPMAINH, TAHHBIX, HEOOXOAUMBIX IS
pEILIeHNUs 3a1a4H;

BBIOMPATh, AHAJIN3UPOBATh, CHUCTEMATHU3UPOBaTb M MHTEPIPETUPOBATH WH(OPMAIIHIO
Pa3IUYHBIX BUJIOB U (POPM NpEACTABICHUS;

BbIOMpaTh (opMy NpeAcTaBieHuss HHGOPMALMU U WLTIOCTPUPOBATh pelIaeMble 3aJaun
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

BOCIIPUHUMATh U (POPMYyTUpPOBaTh CYXKJEHHS B COOTBETCTBHU C YCIOBUSIMHU U LIEISIMHU
oOImIeHus, SICHO, TOYHO, TPaMOTHO BBIpaKaTb CBOIO TOYKY 3pEHHMS B YCTHBIX H
MACbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS 110 X0y PEIIEHUs 3a/ayd, KOMMEHTHPOBATh
MIOJIyYEHHBIA pe3yibTarT;

B X07ie 00CYy>/IeHus 3a7aBaTh BOMPOCHI 10 CYIECTBY 00CYXIAaeMOi TeMbl, POOIEMBI,
pelraeMou 3a/1a4u, BBICKA3bIBaTh HUJICH, HALICJICHHBIC HA IIOUCK PELICHUS, COIIOCTAaBIIATh
CBOHU CYXJIEHUS C CY)KIEHHUAMM APYrHMX YYaCTHHUKOB JHajora, OOHapyXHUBaTh pa3ivyue
U CXOJACTBO MO3MLIMH, B KOPPEKTHOM ¢opme (opMyIMpoBaTh pa3HOINIACUS, CBOU
BO3PaKEHU,



e TPEICTABIATH PE3yNbTAThl PEIICHUS 3aJaud, SKCIIEPUMEHTA, WCCIICAOBAaHUS, MPOEKTa,
CaMOCTOSITENILHO BBIOMpATh (opMaT BBICTYIUICHHS C YY€TOM 3a1a4 TPE3CHTAIUUA |
0COOEHHOCTEN ayAUTOPUH;

e TIOHHMMATh M MCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON U WHAWBUIYAIILHOW pabOTHI IIpU
peleHrH y4eOHbIX MaTEMaTHYECKUX 3a]1ay;

e TMPUHUMATH IEIb COBMECTHOHN JEATEIBHOCTH, TUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOMN
paboThI, pactipeeNsiTh BUILI PadOT, JOrOBAPUBATHCS, 00CYKIATh MPOIECC U PE3yNIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

e Y4acTBOBATh B IPYIIOBHIX (hopMax paboThl (0OCYXKIEHUS, 0OMEH MHEHHSIMHU, MO3TOBBIC
HITYPMBI U IPYTHE), BBITOIHATH CBOIO YacTh paOOTHI U KOOPJUHUPOBATH CBOM JCHCTBUS
C IPYTUMU YIEHAMHU KOMAaHJIbI, OIICHUBATh Ka4YeCTBO CBOETO BKJIAJa B OOIIMIA MPOTYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS
Camoopranusauus:

e CaMOCTOSITEIbHO COCTaBJATh IUIAH, aJITOPUTM pELICHUsS 3aJayd (Wi €ro 4acth),
BbIOMpaTh CcHoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCA PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTHPOBATh BapUaHThl PEIIEHHH ¢ y4E€TOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOLIUOHAIbHBIH HHTEJVIEKT:

e BJAJETh CIIOCOOAMHU CAMONPOBEPKH, CAMOKOHTPOJIA Ipoliecca U pe3yibTara pelieHus
MaTeMaTHYeCKON 3ajauu;

e TPEIBUAETh TPYTHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH NMpPH PEUICHWU 3a7add, BHOCHTH
KOPPEKTHBBI B JIEATEILHOCT Ha OCHOBE HOBBIX OOCTOSTEIBCTB, HAHJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

e OIIGHUBAaTh COOTBETCTBUE PE3YJbTaTa AEATENbHOCTU MOCTABICHHOHN IIENIU U YCIOBUSM,
OOBSICHATH MIPHYUHBI JOCTIKEHHSI FITH HETOCTHKECHUS [IEJIH, HAXOAUTh OITNOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K koHiy oOyuenus B 7 KJjacce 0OOydarolIUiics MOMYyYUT CJENyIOIIUE MpeAMETHbIC
pE3yJIbTaThI:

Yurtate uHQOpMAIMIO, MPEACTaBICHHYIO B TalJMIaxX, Ha JAWarpaMMmax, HpeICTaBIIsITbh
JIaHHBIE B BUJIE TAOJUIl, CTPOUTH IUArpamMMbl (CTOJOMKOBBIE (CTOJIOYATHIE) M KPYTOBBIC) IO
MaccHBaM 3HAYEHUH.

OnucelBaTh M HHTEPIPETUPOBATh PEAIBHBIE YHCIOBBIE JIaHHBIE, IPEICTABICHHBIE B
Tabiuuax, Ha AMarpaMMax, rpagukax.

Hcnonp3oBaTh [ ONHMCAHMSI JAHHBIX CTaTUCTUYECKHE XapaKTEPUCTHKHU: CpelHee
apupMeTHuecKoe, MeIaHa, HauOoJbIllee U HaUMEHbIIIee 3HAUEeHUs, pa3Max.

Hmetp mpeacTaBieHHE O CIy4alHOW HM3MEHUMBOCTH Ha INpHUMEpax LeH, (PU3MYECKHX
BEJIMYMH, AHTPOIIOMETPUYECKUX JaHHBIX, HMETh MPEIACTAaBICHHE O CTATUCTUYECKOU
YCTONYUBOCTH.

K koHmy oOyuenus B 8 Kkiacce oOydarolIuiics MOMYyYUT CIEIYIOIIUE MpPEAMETHBIC
pE3yJIbTaThI:



W3Bnekate u mpeoOpa3oBbiBaTh HMHGOPMAIMIO, TPEJACTAaBICHHYI0 B BHJIE TaOJMII,
IyarpaMmm, rpauKoB, IPEICTABIISATh JaHHbIC B BHJIE TAONHULI, TUarpaMMm, TpaduKoB.

OnuceIBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX MTOKA3aTeNel: CpeAHUX 3HAUEHUN U Mep
pacceuBaHusl (pa3Max, JUCIIEPCUs U CTaHIAPTHOE OTKJIOHEHUE).

HaxonuTe 4YacTOThl YMCIIOBBIX 3HAYEHUH M YaCTOThl COOBITMH, B TOM YHCIE IO
pe3yibTaTaM H3MEPEeHUN U HaOTI0ICHHIA.

Haxomute BEpOATHOCTH  CIIyd4allHBIX COOBITUH B  ONBITAaX, 3HAasg BEPOSITHOCTU
JJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B ONBITaX C PABHOBO3MOXHBIMHM 3JEMEHTapHBIMU
COOBITUSIMH.

Hcnonp30Bate TpaguuecKkue MOJENH: JEPEeBO CIYYalHOTO SKCIEPHUMEHTa, JUarpamMmbl
DOlinepa, ynciaoBas npsmasi.

OnepupoBaTb NOHATHSMM: MHOKECTBO, IIOJMHO)KECTBO, BBINOJIHATh ONEPAaLlUU HAJ
MHOXECTBaMU: O0bEJMHEHUE, MepPeceuyeHue, JIOMOJHEHHUE, TEPEUUCIIATh 3JEMEHThl MHOXECTB,
IPUMEHSTH CBONCTBA MHOXKECTB.

Hcnonp30BaTe Tpauueckoe MPEACTaBICHHE MHOXECTB M CBA3CH MEXIy HUMH IS
ONUCAHMsI NPOLIECCOB U SBJIEHHWH, B TOM YHWCIE NPU pEIIEHUM 3a1ad M3 APYIHX Y4eOHBIX
IIPEIMETOB U KYPCOB.

K kxoHumy oOyueHus B 9 kjacce oO0yyaromuiicsi MOJIYYUT CIEAYIOLIUE IpeIMETHbIE
pe3yJIbTaThl:

W3Bnekatb U 1peoOpa3oBbIBaTh HHGOPMALMIO, TPEACTABICHHYIO B  Pa3IMUHBIX
UCTOYHHKAX B BHJE TaONHUL, AMarpamm, rpadukoB, NMPeJICTaBIATh JaHHbIE B BHUAE TaOJIMIL,
nuarpamm, rpa@ukos.

Pemats 3amaum opraHM3oBaHHBIM NEPEeOOPOM BapHUAHTOB, @ TAKXKE C HCIOJb30BAHUEM
KOMOWHATOPHBIX MPaBUWJI U METOJIOB.

Hcnonp30BaTh onucaTeabHble XapaKTEPUCTHKHU JJII MacCUBOB YMCJIOBBIX JAHHBIX, B TOM
YHClle CPETHUE 3HAUEHUS U MEPbI pacCEeHUBaHUS.

HaxoauTh 4acToThl 3HaU€HUH U 4aCTOTHI COOBITHSI, B TOM YHUCIIE MOJIb3YACh pPe3ylIbTaTaMu
MPOBEIEHHBIX U3MEPEHUN U HAOTIOACHUA.

HaxonuTh BEpOSTHOCTH CiIydallHBIX COOBITHMH B M3YYEHHBIX OIBITaX, B TOM 4YHCIE B
OMbITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMHU, B CEPUSIX UCIBITAHUN 10 MIEPBOTO
ycnexa, B Cepusax UCIbITaHUN bepHyim.

VMeTh npeacTaBlIeHUE O CIIy4aliHON BEIMUYMHE U O PaCIPEIEIIEHUH BEPOSITHOCTEM.

Hmetpb mpencTaBiieHHe O 3aKOHE OONBIIMX YHCET KaK O MPOSIBIEHUH 3aKOHOMEPHOCTH B
CIIy4aifHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINX YKCEN B IPUPOJE U OOIIECTBE.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoanuecTBO yacoB JJIeKTPOHHBbIE
HaunmenoBanue
Ne (uudposbie)
pa3feIoB U TeM Kontpoabnbie | IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NporpaMMel paboThI padoThI
pecypchbl
IIpencrasnenue bubmmorexa [IOK
7 2
JAHHBIX https://m.edsoo.ru/7f415fdc
OmnucarenbHas bubmuoreka LIOK
8 1
CTaTUCTUKA https://m.edsoo.ru/7f415fdc
Cry4aiinast 6 1 bubnmorexa [IOK
W3MEHYUBOCTD https://m.edsoo.ru/7f415fdc
Beenenue B 4 bubmuoteka LIOK
TEopuIo TrpadoB https://m.edsoo.ru/7f415fdc
BepostHOoCTh M
JacToTa 4 1 bubmoreka [JOK
ciIy4yalHOro https://m.edsoo.ru/7f415fdc
COOBITHS
O0o61ienue,
CHCTEeMaTH3aIHs 5 2 bubmmorexa LIOK
. H https://m.edsoo.ru/7f415fdc
3HaHUH
OBLIEE
KOJIMYECTBO YACOB 34 2 5
1O ITPOI'PAMME
8 KJIACC
Konu4yecTBo yacoB DJIeKTPOHHBIE
HaumenoBanue
Ne (uudposbie)
pa3aeioB U TeM Koutpoabusie  IIpakTnueckue
n/m Bcero o0pa3oBaTeJIbHbIE
MporpaMmMbI padoThI padoThbl
pecypcsl
IToBTOpeHme 4 Bubmuorexa LIOK
Kypca 7 Kiacca https://m.edsoo.ru/7f417fb2
OnucarenbHas
CTAaTHCTHKA. 4 bubmuoreka IIOK
PacceuBanue https://m.edsoo.ru/7f417fh2
JTAHHBIX
Bu6nmoreka IJOK
M 4
HoxKectsa https://m.edsoo.ru/7f417fh2
BepostHOCTB
VHAHHOrO 6 1 Bubnmoreka [IOK
i https://m.edsoo.ru/7f417fbh2
COOBITHS
BBenenue B 4 bubmuoreka IIOK
Teoputo Tpados https://m.edsoo.ru/7f417fbh2
Crnyuaiinble 8 Bubmuorexa LOK
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COOBITHS https://m.edsoo.ru/7f417fb2
O0o061ieHue,
CUCTEMaTH3aIUs 4 2 bubmmorexa LIOK
. a https://m.edsoo.ru/7f417fb2

3HAHUU

OBLIEE

KOJIMYECTBO

34 2 1

YACOBIIO

[MPOI'PAMME

9 KJIACC

KoaunuecTBO yacon JJIeKTPOHHBbIE

HaunmeHoBaHue

Ne (uudposbie)
paseaoB H TeM Kontpousnbie  IIpakTnyeckue

n/n Bcero o0pa3oBaTeJibHbIE
NporpaMMbl paboThI paboTeI

pecypcsl

[ToBTOpeHmE 4 bubnuorexa LIOK
Kypca 8 kiacca https://m.edso0o.ru/7f41a302
ONIeMEHTBI 4 1 Bubnuoreka [IOK
KOMOMHATOPUKH https://m.edso00.ru/7f41a302
I'eomerpuyeckas 4 bubmmorexa [IOK
BEPOATHOCTH https://m.edsoo.ru/7f41a302
HcnbiTanus 5 1 bubmuoreka IIOK
bepnymn https://m.edsoo.ru/7f41a302
Crydaiinas 5 Bubnunoreka [IOK
BEJIMYMHA https://m.edsoo.ru/7f41a302
O0600mmeHue, 10 1 bubmoreka IIOK
KOHTPOJIb https://m.edsoo.ru/7f41a302

OBLIEE

KOJIMYECTBO

YACOBIIO 34 ! 2

[NPOI'PAMME
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