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IHOACHUTEJIbBHAS 3AIINCKA

OBLIAS XAPAKTEPUCTUKA YYEBHOI'O KYPCA "CioxHble BOIPOChbl MaTeMaTHKH''

Pabouas nporpamma o yue6HoMy Kypey "CiioskHbIe BOIPOCH MaTeMAaTUKH'" ISt 00y4aromuxcs § KJ1accoB
pa3paboTtana Ha ocHOBe DeiepanibHOTO roCy1apCTBEHHOT0 00pa30BaTEILHOTO CTaHIapPTa OCHOBHOTO OOIIETO
o0pa3oBaHMsl ¢ Y4ETOM M COBPEMEHHBIX MHPOBBIX TpPEOOBaHMM, MPEIBSIBIAEMBIX K MaTeMaTHUYECKOMY
00pa3oBaHMIO, M TPAAUIUI POCCHUHCKOTO 00pa3oBaHMs, KOTOpbIE OOECIEYMBAIOT OBJAJCHHE KIFOUEBBIMU
KOMIIETEHIMSIMH, COCTABIISIOUIMMUA OCHOBY JJIsi HENPEPHIBHOIO OOpA30BaHMA W CAMOPA3BHUTHUS, a TaKXKe
[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, TMYHOCTHOTO U MO3HABATEIBHOTO pa3BUTHs oOydaronmxcs. B mporpamme
YUTEHBl WJeH M TojoxeHus KoHIenuu pa3BUTUS MaTeMaTH4eckoro ooOpasoBanusi B Poccuiickoii
@denepannu. B smoxy mudpoBoii TpaHchopManuu Beex chep YeIOBEUYESCKOW JIEATEITHPHOCTH HEBO3MOXKHO
cTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 0a30BOM MaTEeMaTHYECKOW MOATOTOBKH. YK€ B IIKOJIE
MaTeMaTHKa CIYXKHUT OMOPHBIM MPEIMETOM JUIS U3YYSHHSI CMEKHBIX JUCIUIUIAH, a IOCIIE IIKOJIBI pealbHON
HEOOXOJIMMOCTBIO  CTAaHOBHTCS HEMPEphIBHOE oOpa3oBaHWe, dYTO TpeOyeT TOJHOLCHHOW 0a30BOMU
0011e00pa3oBaTeIbHON MOATOTOBKH, B TOM YHCIIE M MATEMaTHICCKOM.

D10 00YCIOBIEHO TEM, YTO B HAIlM THU PAcTET 4YUCIO Mpodeccuid, CBA3aHHBIX C HEMOCPEACTBEHHBIM
MIPUMEHEHUEM MAaTeMaTUKU: U B cepe SKOHOMHKHU, U B OM3HECE, U B TEXHOJIIOTUYECKUX 00JacTsIX, U Jlaxke B
ryMaHuTapHbix cdepax. TakuM o0pa3oM, Kpyr HIKOJBHUKOB, IS KOTOPHIX MaTeMaTHKa MOXET CTaTh
3HAYUMBIM MIPEIMETOM, PACILIUPSIETCS.

[IpakTHyeckas TOJIE3HOCTh MaTeMaTHKH OOYCJIOBIEHAa TeM, 4YTO €€ MPEeIMETOM  SIBISIOTCS
(dbyHIaMeHTaIbHBIE CTPYKTYPhI HAIIETO MUPA: TIPOCTPAHCTBEHHBIE (POPMBI M KOJIMIECTBEHHBIE OTHOIICHHUS OT
MPOCTEUIINX, YCBAaUBAEMBIX B HEMOCPEICTBEHHOM OIBITE, IO JOCTATOYHO CIIOKHBIX, HEOOXOJWMBIX IS
Pa3BUTHS HAYYHBIX U NPUKIIAIHBIX HJei. be3 KOHKpEeTHBIX MaTeMaTHYeCKUX 3HAHHUHA 3aTPyJHEHO IIOHMMaHNe
MPHUHIIUIIOB YCTPOWCTBA M HCIIOJNIB30BAaHMSI COBPEMEHHOW TEXHUKH, BOCHPHATHE W HWHTEPIPETALUS
pa3HOOOpa3HOW  COLMAIbHOM, HKOHOMHUYECKOW, TMOJMTUYECKOM  uHpopManuu, Manodp¢eKTuBHA
MOBCEIHEBHASI TPAKTHYECKas NEATEIbHOCTh. KaX/IoMy 4YellOBeKy B CBOEH KH3HH MPHUXOIUTCS BBITOIHATH
pacy€Thl U COCTABISAThH AJITOPUTMBI, HAXOAUTh U IPUMEHSTH (POPMYIIBI, BIAIETh MPAKTHYECKUMH TPpUEMaMU
TE€OMETPHUECKUX HW3MEPEHUH W TIOCTPOCHWH, YHTaTh HWH(OPMAIMIO, NMPEACTABICHHYIO B BHUIE TaOJMII,
auarpaMM W TpaduKoOB, KHUTh B YCIOBHSAX HEOINPEISIEHHOCTH W TIOHMMATh BEPOSTHOCTHBIA XapakTep
CITy4alHBIX COOBITHIA.

O/HOBpPEMEHHO C pacIlMpeHueM cdep NMPUMEHEHHsT MaTeMaTHKH B COBPEeMEHHOM oOmiecTBe Bcé Ooiee
B2XHBIM CTAHOBUTCS MaTEMATHMUYECKUU CTUJIb MBIIUICHUS, MIPOSBIISIOMIUNACSA B OMpPEIeIEHHBIX YMCTBEHHBIX
HaBbIKax. B mporecce u3ydyeHuss MaTeMaTHKH B apceHald NPUEMOB M METOJIOB MBIIIJICHUS YeJIOBEKa
€CTECTBEHHBIM 00pa30oM BKIIOYAIOTCA HHIYKIMA U JEAyKLus, 0000lIeHHe M KOHKpeTH3alus, aHaIu3 U
CHHTE3, Kiaccu(uKkauuss M cucremarusanus, adctparupoBaHue M aHaiorus. OOBEKTbl MaTeMaTHYECKUX
YMO3aKJIIOUEeHUH, MpaBWiia MX KOHCTPYMPOBAHHUS PACKPHIBAIOT MEXaHHM3M JIOTHYECKUX IOCTPOEHUA,
CIOCOOCTBYIOT BbIpaOOTKE yMEHHUs (pOpMyTupoOBaTh, OOOCHOBBIBATh M JIOKA3bIBaTh CYKICHHS, TEM CaMbIM
pa3BUBAIOT JIOTHYECKOE MBIIUICHHE. Benymas poib NPUHAUICKHT MaTeMaTHKe W B (POPMHUPOBAHUH
QITOPUTMUYECKON KOMITOHEHTHI MBIIIUICHUS U BOCIIUTAHUH YMCHHI JIEHCTBOBATH 11O 33JaHHBIM aJTOPUTMaM,
COBEpPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mporiecce perieHns 3aaad — OCHOBOM y4eOHOM
JESITEeNbHOCTH HAa YPOKaX MaTeMaTHKH — pa3BUBAIOTCS TaKKe TBOpYECKass M MPUKIATAHAS CTOPOHBI
MBIILICHHS.

OOydeHne mareMaThke AaéT BO3MOXHOCTh pa3BUBaTh y OOYyYalONIMXCA TOYHYIO, PAallMOHAIbHYIO H
WH(POPMATUBHYIO peub, YMEHHE OTOMPATh HAaUOOJIEe MOAXOIAIINE I3bIKOBBIC, CHMBOJIMYECKUE, TpaduIeCKue
CpeICTBa JIJIsl BRIPAXKCHUS CY>KIECHUHN U HarJIAIHOTO UX MPECTaBICHUS.



Heo0xoauMbpIM KOMIIOHEHTOM OOIIEH KyJIbTYPhl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS 00111ee 3HaKOMCTBO
C METOJaMH TMO3HAHUSI IeHCTBUTEIBHOCTH, MPEACTABIEHUE O MPEAMETE U METOJaX MAaTEMaTUKU, UX OTIHYUIN
OT METOJIOB JIPYTUX €CTECTBEHHBIX U T'YMaHUTAPHBIX HAyK, 00 OCOOEHHOCTAX NMPUMEHEHUSI MAaTeMaTUKU JIJIs
pellleHrs HAay4YHbIX U MPHUKJIAJHBIX 337ad. TakuM oOpa3oM, MaTeMaTH4ecKoe 0Opa3oBaHHWE BHOCUT CBOM
BKJIaJ] B pOpMUpPOBaHUE OOIICH KyIbTYPhl YETIOBEKA.

N3ydyeHne MaTeMaTHKH TaKXe CIOCOOCTBYET JCTETUYECKOMY BOCIHMTAHUIO YEIIOBEKa, IMOHUMAHUIO
KpPacoThbl M M3SIIECTBA MATEMAaTUYCCKUX PACCYXKICHUN, BOCIPHUSATHIO T€OMETPUYECKHX (OPM, YCBOCHHIO

nacu CUMMCTpPHUH.

HEJU U3YUEHUSA YYEBHOI'O KYPCA "Cio:xHble BOIPOCHI MATEMATHKH "

H3zyuenue mamemamuku Ha CMyneHu OCHOBHO20 00we20 00pa308aHust HANPAGIEHO HA
docmudiceHue ciedyruux yeieu:

OBJIaJICHHE CUCTEMON MaTeMaTHYECKUX 3HAHUM U yMEHHM, HEOOXOAUMBIX JJIsi IPUMEHEHHS B IPAKTUYECKOU
NeSTeIbHOCTH, U3YYEHUS CMEKHBIX TUCLUILINH, IPOIOJIKEHUs 00pa30BaHMs;

HHTCJUICKTYAJIbHOC  Pa3BUTHUC, q)OpMI/IpOBaHI/IC Ka4eCTB JIMYHOCTH, H€O6XOIII/IMI>IX YCJIOBCKY  IJId
HOHHOHGHHOﬁ JKU3HH B COBPECMCHHOM O6H.I€CTB€I SICHOCTb MU TOYHOCTb MBICIIM, KPUTHYHOCTL MBIIIJICHUA,
HHTyWIHA, JIOTUYCCKOC MBINUJICHUE, J3JICMCHThDI aJIFOpI/ITMI/I‘-ICCKOI\/JI KYJbTYPBI, HOPOCTPAHCTBCHHBIX
HpeﬂCTaBHCHHﬁ, CIIOCOOHOCTD K IIpCOa0JICHUIO pr,HHOCTeﬁ;

q)OpMI/IpOBaHI/IC HpeILCTaBHeHI/If/i 00 HACAX M MCTOAAX MATCMATUKH KaK YHHBCPCAJIBHOI'O A3bIKa HAYKU U
TCXHUKHU, CPCACTBA MOACIIMPOBAHUA SIBJICHUM U IIpoucCCoOB;

BOCIIUTAHHUE KYJIBTYPHl JIMYHOCTH, OTHOIICHHUS] K MaTEMAaTHKE KaK K YacTH OOIEYEIIOBEYECKON KYJIBTYPHI,
MOHMMAaHKUE 3HAYUMOCTH MaTEeMaTUKH JIJIs1 HAYYHO-TEXHUYECKOTO Mporpecca.

OTOT Kypce TMpejyiaraeT ydaluuMcs 3HAaKOMCTBO C MaTeMaTHKOW Kak C OOMIEKYIbTYpHOM
[IEHHOCTHIO, BBIPAOOTKON MOHMMAHUS MMM TOTO, YTO MaTe€MaTHKa SIBISETCS HHCTPYMEHTOM
MO3HAHUS OKPY’KaIoIIero Mupa u camoro ceds. Ha 3aHATHSX 3TOro Kypca ecTb BO3MOKHOCTh
yCTpaHUTh MPOOENbl yUYEeHHWKA MO TeM WM HHBIM HM3YUYEHHBIM TeMaM. YUHWTEelIb [OMOTaeT
BBISIBUTH CJIa0ble MECTa YUCHHKA, OKa3bIBAET MTOMOIIb MPU CUCTeMaTH3aluu MaTepuana. HaBbiku
pelleHrs MaTeMaTH4YecKuX 3a7ad HeOoOXOJHWMBbI BCSKOMY YUYEHHUKY, >KETalolleMy XOpOIIIO
MOATOTOBUTHLCS M YCIICIIHO CAAaTh 9K3aMEHBI M0 MaTeMaTHKe, JOOUThCA 3HAUUMBIX PE3yIbTaTOB
MIPU y4acTUU B MaTEMaTUYECKUX KOHKYpcax U ONuMIuagax. BaKHOCTh 3HaHMS MaTEMaTUKH JJIs
KaXXJIOTO TpaKJIaHWHA TOTYEPKUBACTCS U TEM, YTO MaTEeMaTUKa, KaK U PYCCKUN SA3BIK, SIBISETCS
o0si3aTenbHBIM I BCeX dSK3aMeHOM. B 1o ke Bpems EI'D mo3Bonser By3am oToOpaTh Tex
BBIITYCKHUKOB, KOTOPBIE€ CIOCOOHBI B JajpHEWIIeM OOyd4eHMH U TpodecCHOHATbHON
JeSATEIbHOCTH UCIOIb30BATh MAaTEMATHKY
MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IiaHy B 8 Kjacce u3ydaeTcsl y4eOHbIH Kypc «Cl0XHBIE BOIPOCHI MAaTEMATUKH».
VY4eOublif man Ha u3ydeHue «CIoKHbIE BOINPOCHI MaTeMaTHKW» B 8 KiaccaXx OoTBOAUT 1 y4yeOHbI yac B
Hesenro, 34 y4eOHBIX Jaca B TOJ.



COIEPKAHUE YYEBHOI'O KYPCA "CaoxHble BOPOCHI MATEMATUKH '

BxurodeHHBIM B porpaMmy MaTepuall mperoaraeT MoBTOpEeHUe, pelieHne 3a1ad i 0TpaboTKy
MPAKTUYECKUX YMEHUHN CIEIYIOIIUX Pa3/ieloB alreopsol:

Payuonanvuvie svipasicenus (12 uacos)

[TonsiTHE panMOHANBHBIX BhIpakeHU. OCHOBHOE CBOMCTBO panmoHaANbHOU Apodu. CokpaiieHue
painoHaidbHbIX Jpobeil. CroxkeHHe M BbIUWTAHUE palMOHAIBHBIX ApoOei. YMHOXKEHHEe u
JIeTICHHE PallMOHATBbHBIX ApoOeil. Bo3Benenue panuonansHoi ApoOu B creneHsb. PanponansHoe
BbIpakeHHe. PanumonanpHoe ypaBHeHue. PemieHue panMoHaNbHBIX —ypaBHEHUH (IIepBbIe
npenacrasienus). CTeneHb ¢ OTpUllaTeIbHbIM MoKa3aTeneM. DyHKIus y:z , €€ CBOMCTBa, rpaduk.

Keaopammnuie kopnu. /[eticmeumenvuvle yucna(8 yacos)

®ynkius y=ax?, ee rpaduk, cBoiictBa. IloctpoeHne rpadguxos dynkmuit Y=f(x+l), y=Ff(x) +m,
y=f(x+l) +m, y=-f(X) mo u3BectHOoMy rpaduky ¢yukuuu Yy=f(X). JleiicTBUTENBbHBIE YHCIA.
[lonsTHe KBagpaTHOTO KOPHS M3 HEOTPULATENBHOrO uyucia. MppaluuoHallbHbIE YHCHA.
MHOX€ECTBO 1EHCTBUTEIBHBIX YHCEIL.

Oynxuus y=VX, ee cpoiictBa u rpaduk. O6nacTs 3uauennit GyHkmn.CBOMCTBA KBAAPATHBIX
kopHeil. [IpeoOpa3oBaHue BBIpAKEHU, COJEPXKAIMX OMEpAI0 HM3BICUYCHUS KBAJAPATHOTO
KopHs. OCBOOOX/IEHHE OT HPPALMOHATBHOCTH B 3HaMeHartese 1poou. Momynb neiCTBUTEIBHOTO
qucha.

Keaopammnuie ypasnenus (11 uacos)

KBangpatHoe ypaBuenue. IlpuBeneHHoe (HempuBEIeHHOE) KBajpaTHoe ypaBHeHue. IlomHoe
(memonHOE) KBaApaTHOE ypaBHeHUEe. KopeHb KBaIpaTHOTO

ypaBHeHUs. PerieHne KBaJipaTHOTO ypaBHEHUS METOJOM Pa3jOKEHUS Ha MHOXXHTEIU, METOJI0M
BBIJICJICHUS TIOJTHOTO KBapaTa.

JuckpumuHant. @opmynbsl KOpHEHW KBajgparHoro ypaBHeHusa. [lapamerp. VYpaBHeHue c
napameTpoM (HadajlbHbI€ MPEICTaBICHUS).

ANTopUTM pelIeHUs] pallMOHAIBHOIO ypaBHEeHHMs. bukBaapaTHoe ypaBHeHue. MeTon BBeaeHUs
HOBOH IlepeMeHHON. PanioHanpHbIe ypaBHEHHS Kak

MaTeMaTHYeCKHEe MOJIENT PEeabHBIX CUTyanuid. YacTHbIe cirydan (opMyIbl KOpHEH KBaIpaTHOTO
ypaBHeHus. Teopema Buera. Pa3noxenue kBaapaTtHoro

TpEeXwieHa Ha JIMHEWHBbIE MHOXWTENIH. MppanuoHalbHOE ypaBHEHHE. MeToa BO3BEICHHS B
KBaJpar.

Obobwarowee nosmopenue. Ilposepounas paboma (4 uaca)

INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

OcBoecHUe y‘-ICGHOFO Kypca «Cnoxxnsle BOIIPOCBI MATEMATUKKN» HOJIZKHO obecneynBaTh JOCTHXXCHHEC Ha
YPOBHE OCHOBHOI'O O6H_ICTO 06paSOBaHI/I${ CIICAYIOIUX JIMYHOCTHBIX, MCTANPCIMCETHBIX W MPECAMCTHBIX
O6pa30BaTeJ'H:HBIX PE3YyJIbTATOB:

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHSI MpPOTrpaMMbl y4eOHOTO Kypca «CIOXHBIE BOIPOCH MaTEMAaTHKH)

XapaKTEPU3YIOTCS:

IlarpuoTrHYeckoe BOCIUTAHKE:

MPOSIBJICHUEM MHTEpPECA K MTPOLUIOMY M HACTOAILLIEMY POCCUMCKONW MATEMATUKHU, IEHHOCTHBIM OTHOLLIEHUEM
K JOCTHKECHHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCHUMCKOM MAaTEMAaTUYECKOM IIKOJbI, K HCIOJb30BaHHUIO
ATUX JOCTHXKEHWW B JIPYrux HayKax W NPUKIATHBIX chepax. I'pakaaHckoe M TYXOBHO-HPABCTBEHHOE
BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJITHEHHIO 00SI3aHHOCTEH TpakIaHWHA M PeaT3alliy €ro MpaB, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3NMYHBIX CTPYKTYp, SIBICHH, MPOLEAYP TPaKIAHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K OOCYKIEHHIO ATHYECKHX MPOOJIeM, CBS3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTHIKEHUM HAyKH, OCO3HAHWEM BaXXHOCTH MOpPaJb- HO-3TUYECKUX
MIPUHIIUIIOB B IESITEIBHOCTH YUEHOTO.



TpyaoBoe BocnuTaHue:

YCTaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHUH NMPAKTHYECKUX 33aJa4 MaTeMaTHUECKONW HalpaBI€HHOCTH,
OCO3HAaHMEM BAKHOCTM MAaTEMAaTUYECKOro O0pa3oBaHMA Ha MPOTSHKEHWH BCEH JKM3HU JJS YCIEUIHON
npo(eCCUOHATBHON JESITENBbHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHHMIA; OCO3HAHHBIM BBIOOpDOM U
IIOCTPOCHUEM MHAMBUAYAIBHON TPAEKTOPUU 00pa30BaHUS U )KU3HEHHBIX IUIAHOB
C y4ETOM JIMYHBIX HHTEPECOB U OOLECTBEHHBIX MOTPEOHOCTEH.

JcTeTnyecKoe BOCIHUTAHME: CIIOCOOHOCTHIO K SMOLMOHAIBLHOMY M 3CTETUYECKOMY BOCHPHUSATHIO

MaTeMAaTHYECKUX OOBEKTOB, 3a/1a4,
pELIeHUH, pacCyKCHUI; YMEHUIO BUJETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOT'O MO3HAHMSA:

OpHEHTAIMEH B ACATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX MPEACTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, NMPUPOAbI U OOLIECTBAa, IOHUMAHUEM MaTeMAaTUYECKOW HAyKH Kak
ceprl YeNOBEYECKOW ESATEIBHOCTH, ATANOB €€ Pa3sBUTHS W 3HAYMMOCTU I PAa3BUTUS IUBUIN3AINM,
OBJIAJICHUEM $I3bIKOM MAaTEeMaTHUKH W MaTeMaTU4YeCKOM KyJbTypoll Kak CpEJICTBOM IIO3HAHUS MHUDA;
OBJIaJICHUEM MIPOCTEUIIIMMH HaBbIKAMU HCCIIEOBATENLCKON JAESITEIbHOCTH.

dusnyeckoe BOCNUTAHHE, (POPMHUPOBAHNE KYJbTYPbI 310POBbS M SMOLHOHAIBHOIO 0J1ar0NOJIyYHs:

TFOTOBHOCTBIO IPUMEHATh MaTEMATUYECKHUE 3HAHUSI B HHTEPECAX CBOETO 3/10pOBbs, BEACHUS 3[0POBOTI0
oOpaza KHW3HH (3I0pOBOE THTaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHATHH M OTABIXA, peryispHas
¢u3nveckas aKTUBHOCTDH); C(OPMHPOBAHHOCTBIO HaBbIKa pe(IEKCHH, TMPU3HAHHEM CBOETO0 IpaBa Ha
OLIMOKY U TaKOro K€ IpaBa
JPYToro 4eaoBeKa.

JK0JIOTHYECKOe BOCIIUTAHUE:

OpHUEHTAallMel Ha IPUMEHEHNE MaTeMaTUYeCKUX 3HAaHUM JUIsl pellIeHus 3a1a4 B 00J1aCTH COXPaHHOCTU
OKpY’KaOIlEel Cpelbl, INIAHUPOBAHNUS TOCTYNKOB U OLIEHKH UX BO3MOJKHBIX IOCJIEICTBUN JJI OKpPYKAIOLIEN
Cpensl;

OCO3HaHHEM I'TI00aJIBHOTO XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus.

JInuHOCTHBIE Ppe3yJbTaThl, oO0ecneYUBAKOIINE AAANTALMI0 O00y4yalwuerocsi K HW3MeHSIOIUMCS
YCJIOBHAM COLMATBLHOM M NPUPOAHOH Cpelbl:

— TOTOBHOCTBIO K ACHCTBHUSIM B YCIOBUAX HCOHpeI[eJ'IéHHOCTI/I, IMNOBBIIICHUIO YPOBHS CBOEH
KOMIICTCHTHOCTU Y€PEC3 IMPAKTUYCCKYIO ACATCIIBHOCTh, B TOM YHCJIC YMCHUC YUUTHCA Yy APYTHUX J'IIOIICfI,
an06peTaTL B COBMECTHOM JeSITeIbHOCTHA HOBBIE 3HAHUA, HABBIKW U KOMIICTCHIIMN U3 OIIbITA APYTHUX;

— HCO6XO,Z[I/IMOCTBIO B (I)OpMHpOBaHI/II/I HOBBIX 3HaHI/II71, B TOM YHCJIC (I)OpMy.HI/IpOBaTB nacu, NMOHATHUA,
TUIoTe3bl 00 00bEKTax H SABJICHUAX, B TOM YHUCIIC pPaHEC HE U3BCCTHBIX, OCO3HABAThH I[e(i)I/IL[I/ITBI
COOCTBEHHBIX 3HAHHH U KOMHCTCHTHOCTCﬁ, IJIAaHUPOBATH CBOE Pa3BUTHC;

—  CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIK) CHUTYallMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIMIO KaK
BBI30B, TPEOYIOIINI KOHTPMEpP, KOPPEKTHUPOBATh IPUHUMAEMbIE PEIICHUs U JeUCTBUSA, POPMYIUPOBAThH
Y OLIEHUBATh PUCKH U MOCIEACTBUS, (GOPMHUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yabTaThl OCBOSHHS MPOrpaMMbl y4eOHOTO Kypca «» XapaKTepU3YIOTCs OBJIaJCHHEM
VHUBEPCANbHLIMU NOZHABAMENbHBIMU OeliCEUAMU, YHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU 0eUCMEUAMU U
VHUBEPCANbHBIMU PEYAMUBHBIMU OCUICTNEUIMU.

1) Vuueepcanvhvie no3nasamenvhvle Oelicmaus obecneyusaom Gopmuposarue 6A306blX KOZHUMUBHBIX
npoyeccog 06yyanuuxcs (0Cc8oeHue Memoo08 NO3HAHUA OKPYHCAIOWEe20 MUpA; NpUMeHeHue J02UYECKUX,
Ucc1e008amenbCKux onepayutl, yMmeHuti pabomams ¢ uHgopmayuet).



Ba3oBrble JJornueckue aeicTBu:

— BBUIIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPHU3HAKM MAaTEeMAaTHUYECKUX OOBEKTOB, MOHSITHUH,
OTHOWICHWHA  MEXIy TMOHATHAMHU; (HOpMyIHpOBaTh  ONpEACTCHHUS IOHATUH;  yCTaHABIMBAThH
CYIIECTBEHHBI NpPU3HAK KJIACCH(HUKAIMK, OCHOBAHUS Ui OOOOLICHHS W CpPaBHEHUS, KPUTEPUHU
IPOBOAMMOIO aHAJIN3A,

— BOCIIPUHUMATh, (OPMYIUPOBAaTH U MPeOOPa3OBBIBATH CYKICHUS: YTBEpAUTEIbHbIE U
OTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

— BBIABIATH MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M MPOTHBOpEUHs B (pakTax, JaHHBIX,
HAOJMIONCHUSAX W YTBEPXKACHUSAX; NpeIsiaraTh KPUTEPUM JJIs BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

— JienaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKHM, JCAYKTUBHBIX UM HMHIYKTUBHBIX
YMO3aKJIIOUEHNUH, YMO3aKIIIOUEHHUH 110 aHAJIOTUH;

— pa30uparh JA0Ka3aTeIbCTBA MaTEMAaTHUECKUX YTBEPXKIACHHUH (IPSIMbIE U OT MPOTUBHOTO), IPOBOIUTH
CaMOCTOSITENIbHO HECIOXHBIE JIOKa3aTeIbCTBA MAaTEMATHUECKUX (DAKTOB, BBICTpAMBATh apryMEHTAlIUIO,
MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

—  BBIOMpaTh crmocod pemeHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB pEIICHUS,
BbIOMpaTh HanboJIee MOAXOIAIINN C YIETOM CaMOCTOSITENILHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble ncciaenoBarebcKue AeiicTBUA:

— HCIOJIB30BAaTh BOIPOCHI KaK HCCIIeA0BAaTEIbCKUIM HHCTPYMCHT ITO3HAHUS; CI)OpMy.]'II/IPOBaTL BOIIPOCHI,
q)HKCI/IPYIOH_II/IC MMpOTUBOPECUHUC, np06ﬂeMy, CaMOCTOATCIIbHO YCTAaHABJIMBATb HCKOMOC W HOAaHHOC,
q)OpMI/IpOBaTB THUIIOTE3Y, aprYMCHTUPOBATL CBOIO IMMO3UIIUIKO, MHCHHC,

— TPOBOJUTH TIO CaAMOCTOSITEIILHO COCTABJICHHOMY IUIaHY HECJIOKHBIM SKCIEPUMEHT, HEeOOJbIIoe
UCCIICIOBAaHHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXy COOO0M;

— CaMOCTOSITENBHO (OPMYITHPOBATH OOOOIIEHHUS M BBIBOIBI 10 pe3yJIbTaTaM MPOBEIEHHOTO
HaOJIFO/ICHUS, HWCCIICJIOBAHMsSI, OICHUBATH JIOCTOBEPHOCTh TIIOJIYUEHHBIX PE3YJIbTATOB, BBIBOJIOB U
0000I1IEHHI;

— HNPOTrHO3HUPOBATHE BO3MOKHOE€ Pa3BHUTHUE IIPOLECCA, a TAKXKE BBIABUIaTb MPCAIOJIOXKEHUA O €ro
Pa3BUTHUHN B HOBLIX YCJIOBUSAX.

Pabora ¢ undopmaumeii:

— BBIABIIATH HEJOCTATOYHOCTh U M3OBITOYHOCTH WH(MOPMAIIMHU, JAHHBIX, HEOOXOIUMBIX JJIS PEIICHUS
3aJa4y;

— BBIOMpATh, aHAJIU3UPOBATH, CUCTEMATHU3UPOBATh U HWHTEPHPETUPOBATH MH(YOPMAIMIO Pa3IHMUHBIX
BUJIOB U (hOpM Ipe/icTaBICHUS;

— BBIOMpaTh GOpMY NpeacTaBieHUs] WHOOPMAIMHA ¥ WILIIOCTPUPOBATh PElIaeMbIe 33Ja4ll CXeMaMH,
JIuarpaMMamMu, HHOU rpaduKol U UX KOMOMHAITUSIMU;

— OLICHUBATh HAAE&KHOCTh HMHPOPMALUU MO KPUTEPUAM, MPEUIOKEHHBIM YUUTEIIEM WM
c(OpPMYITHPOBAHHBIM CAMOCTOSTENBHO.

2)  VYuusepcanvhnvle KOMMyHuKamueHwvle Oelicmeusi 0Oecnedusaom c@opmMupo8aHHOCmMb COYUATbHBIX
HABBIKOB 00YUAIOWUXCHL.
Oo0mrenue:



— BOCIPUHUMATh U (POPMYIHPOBATH CYXKIEHUS B COOTBETCTBUM C YCIOBUSIMHU M LEISIMH OOILEHUS;
SCHO, TOYHO, 'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3PEHHS B YCTHBIX W NMHCbMEHHBIX TEKCTaX, JaBaTb
MOSICHEHHUSI 110 XO/1y PEIIeHUs 3a/1a4l, KOMMEHTHUPOBATh MOJYUYEHHBINH Pe3yabTaT;

— B X0J1¢ 00CYX/IEHUS 337aBaTh BOMPOCHI IO CYIIECTBY OOCYXJIAaeMOM TEMBbI, MPOOIEMBI, peraeMoi
3a/a4M, BBICKA3bIBaThb WJEH, HALCJICHHbIE HA IIOMCK PELIEHMs]; CONOCTAaBIATh CBOU CYXKIECHUSA C
CYXIEHUSMH JPYTrUX YYaCTHHKOB JHANOra, OOHapyKHMBaTh pa3iMyhe M CXOACTBO MO3HMLIMH; B
KOPPEKTHOH (popme hopMyIHpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

— NPEJCTaBIATh PE3yabTaThl pEHICHHUsS 3aJauyd, OSKCIEpUMEHTa, UCCIEJOBAHUS, IIPOCKTa;
CaMOCTOSITENIbHO BbIOMpATh (QopMaT BBICTYIUIGHHS € YYETOM 3a/ay MPE3eHTAlud U OCOOEHHOCTEH
ayJUTOPHUH.

CoTpyaHun4ecTBo:

— IOHUMATb U HUCIIOJB30BATh IMMPCUMYIICCTBA KOMaHJHON U HHHHBH,HY&HBHOIZ pa6OTbI IpHu PCHICHHUU
y‘le6HbIX MAaTEMAaTU4YCCKUX 3a4a4,

— TPUHAMATH IIeJIb COBMECTHOH NEATEIHHOCTH, IUIAHUPOBATH OPTaHU3AIMIO COBMECTHOW pPabOTHI,
pacmpeneNaTh BHIBI pa0oOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC W Pe3yiabTaT paboThI; 0000IIaTh
MHEHHS HECKOJIBKUX JIIOICH;

— y‘IaCTBOBaTb B prrIHOBbIX CpopMaX pa6OTBI (O6CY)KI[€HI/I$I, O6MeH MHCHUSAMHU, MO3I'OBBIC H_ITprLI Hu
ap.);
— BBIITIOJIHATH CBOKO 4aCTh pa6OTI)I %1 KOOp)II/IHI/IpOBaTI) CBOHU HeﬁCTBH?I C I[pyrI/IMI/I YJICHaMH KOMaH/IbI,

— OLIEHUBaTh KayeCTBO CBOEro BKJaJa B OOLIMHA MPOAYKT IO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBHUS.

3) Vuusepcanvhvie pezynamuenvie Oeticmeus obecneuugarom Gopmuposanue CMbiCl08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranu3anusi:

CaMOCTOSITENIFHO COCTaBIISATh IUIaH, aJITOPUTM PELIeHHs 3a/1auu (MM €ro 4acTh), BBIOUPATh CIIOCO0
pelieHns ¢ y4€TOM MMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUpPOBaTh H
KOPPEKTUPOBATh BapUaHThI PEIIEHUI ¢ yu€TOM HOBOM HH(POPpMAIIIH.

CaMOKOHTPOJIb:

— BIIAZIETh CHOCO0AMU CaMOTPOBEPKH, CAMOKOHTPOJISA TMporecca H pe3yjibTaTa pelIeHUs
MaTeMaTHYeCKOM 3a7auM;

— HOpCABUACTb TPYAHOCTHU, KOTOPBLIC MOTYT BO3BHUKHYTH ITPH PCUHICHUHA 3a1a4l, BHOCUTHL KOPPCKTHUBLI B
ACATCIIBHOCTE HA OCHOBC HOBBIX 06CTO$ITCJ'ILCTB, HalJIEHHBIX OI_I_II/IGOK, BBISIBJICHHBIX pr,Z[HOCTeI\/'I;

— OIICHMBATh COOTBETCTBHE PE3yNbTaTa JEATEIHLHOCTH MOCTABJICHHOMN €U W YCIOBUSM, OOBSICHITH
MPUYHHBI JOCTHKEHUSI WJIM HEJOCTIDKECHUSI 11€JTH, HAXOUTh OIMUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJbBTATbBI

OcBoenne ydeOHOTo Kypca «ClOKHBIE BOMPOCH MaTeMaTHKW» 8 Kiacc JOJKHO obOecreuynuBaTh
JOCTUXKEHHE CIeIYIONINX MPEeIMETHBIX 00pa30BaTeIbHbIX PE3yJIbTAaTOB:

PanuonanbHbIe BBIPAKCHUSA



Hcnonp30BaTh HayalbHbIE MPEJICTaBICHUS O MHOXECTBE JCHCTBUTENBHBIX 4YHCEN Js CpaBHEHUS,
OKPYTJICHHS M BBIUMCIICHUI; N300pakaTh NEHCTBUTEIIBHBIC YMCIIA TOYKAMU Ha KOOPJAUHATHON TIPSMOIA.

[TpumeHsTh MOHSATHE apu(METUYECKOro KBAApPaTHOTO KOPHS; HAXOJIUTh KBaJpaTHbIE KOPHU, HCIOJIb3YS
py HEOOXOJIMMOCTU KaJbKYJIATOP; BBIIOJIHATH MpeoOpa3oBaHUs BBIPAKEHUH, COAEpKallUX KBaJpaTHBIC
KOpPHH, UCTIOJIb3YSl CBOMCTBA KOPHEIA.

Hcnonb30Bath 3amucu OOIBIIUX M MATBIX YHUCEN ¢ TIOMOIIBIO AECATUYHBIX Ipo0ei u creneHei uncna 10.

KBaaparnbie kopHu. /leiicTBUTEIbHbIE YN CJIA

[IpuMeHsATh TOHSATHE CTENEHH C LEJNBIM II0Ka3aTelieM,  BBIIOJHATH NpeoOpa3oBaHUsl BBIPAKEHHH,
COJIEpIKaIMX CTENEHU C LEJIBIM I10Ka3aTENEM.

BhINOTHATE TOX/IECTBEHHBIE MPEOOpPa30BaHUs PALMOHAIBHBIX BBIPAXXEHHM HAa OCHOBE MpaBUI JEHCTBUI
HaJ MHOTOWJIEHAMU U alNreOpanuyecKuMu JpoosiMu.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUTEIIH.

[IpumensaTs npeoOpa3oBaHUs BBIPAXKEHUN AJI PELIECHUS PA3JIMYHBIX 33/1a4 M3 MATEMAaTUKH, CMEXHBIX

IIPEAMETOB, U3 PEAIBHON ITPAKTUKH.

KBanparnusie ypaBHeHUsA

Pemarn HHHCfIHI:IG, KBaApPAaTHBIC YpPAaBHCHHA W PAllMOHAJIBHBIC YPAaBHCHHUA, CBOAAIINECA K HUM, CUCTCMBI
JBYX YPaBHEHUH C JBYMS IIEPEMEHHBIMM.

[TpoBoauTh mpOCTENIINE MCCIENOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM YHCIIE C IPUMEHEHUEM
rpaduecKux IMpe/iCTaBlIeHUH (ycTaHaBJIMBaTh, UMEET JIM ypaBHEHHME WM CUCTEMa YpaBHEHMH pelleHMs,
€CIIM UMEET, TO CKOJIBKO, U TP.).

Ilepexoguts 0T cioBeCHOM (HOPMYIMPOBKU 3anaud K €€ anreOpandeckod MOJIEIN € IOMOIIbIO
COCTaBJICHHUA YPAaBHCHUA HIIM CHCTCMbI ypaBHeHI/If/'I, HHTCPHNPETUPOBATE B COOTBECTCTBHUU C KOHTCKCTOM
3a/1a4y MOJIYYEHHBIN pe3yibTarT.

IIpuMeHATH CBOMCTBA YHUCIIOBBIX HEPABEHCTB Il CPABHEHHUs, OLIEHKH; PEIaTh JIMHEWHBIE HEPABEHCTBA C
OJTHOM NIEpEMEHHOM M UX CUCTEMBI; 1aBaTh rpaUUECcKyr0 WILTIOCTPALIMI0 MHOKECTBA PEIICHUI HEpaBeHCTRA,
CUCTEMBI HEPABEHCTB.



TEMATHYECKOE INTAHUPOBAHHUE

Ne | HaumenoBanue pa3ienoB | KoinuyecTBo yacoB Buabl 1esiTe IbHOCTH Buasl, DJIeKTPOHHbBIE
n/n | M TeM NPOrpaMMBbl ¢popmbl (uudpossbie)
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE KOHTPOJIS o0pa3oBaTejibHbIE
padoThbI padoThbI pecypcbl
Paznen 1. PaninonaibHble BbIpasKeHUsI
1.1. | PaunuonanbHbIE TpOOH. 1 0 0 YMeTh NpUMEHSTh YcTHbBIN http://www.openet.edu.ru/
JlonycTrMble 3HAaYEHUS OCHOBHOE O1poc;
MIEPEMEHHBIX, HYJICBOU CBOMCTBO TIpH
MHOTOYJICH npeoOpa3oBaHUU
anredpandecKux
JIpobei U ux
COKpAIIICHUH.
1.2. | OcHoBHOE CBOMCTBO Apodu. |1 0 0 Ymertb Y CTHBIH http://www.openet.edu.ru/
Cokpamenue 1pobeii TI0JIE30BAThCS onpoc;
JIITOPUTMOM
YMHOXCHHUS U
JeJeHus qpooeit,
BO3BEACHUS APOOH
B CTETCHb,
yrpoinas
BEIp@XXEHHE.
1.3. | Cnoxenue v BEIYUTAHUE 1 0 0 YMmeThb yrporiarhb Y CTHBIH http://www.openet.edu.ru/
parroHaIbHBIX IpOo0Oeii ¢ BBIPAXCHUS, OIpoc;
OJIMHAKOBBIMH UCTIONB3Ys CTETIEHB TTuCHMEHHBIH
3HAMEHATEeISIMHU C OTPHIATENHEHBIM KOHTPOJIB;

MOKa3aTejieM U
CBOICTBA CTEIICHU.
VYMeTh U3BJIEKaTh
KBaJpaTHbIE KOPHU
us3
HEOTPUIIATEIILHOTO
Yycia.




1.4. | Cnoxenue u Nmetb YcTHBIT http://www.openet.edu.ru/
BBIYMTAHUE MIPEICTABICHHUE O onpoc,
PALMOHATILHBIX npeoOpa3oBaHUM
Ipobeit C - o
I BBIPXKEHUH, O
3HAMEHATEIISIMU H3BJICICHUH
KBaJ[PaTHOTO
KOPHS U
0CBOOOXKIEHUH
UPPALHOHATEHOCT
U B 3HAMCHATEJIC.
1.5. | YMHOXEHUE U JeTICHHE YMeTh NpUMEHSITh Y CTHBIH http://www.openet.edu.ru/
parroHaIBHBIX JpOOeH. OCHOBHOE OIpoc;
Bossenenue parroHaaIbHOM CBOWCTBO MpH ITUCHMEHHBIH
IpoOu B CTENEHb npeoOpa3oBaHuU KOHTPOJIB;
anredpandecKux
npo0eit 1 ux
COKpAIIICHUH.
1.6. | ToxxaecTBeHHBIE YmeTh Y CTHBIH http://www.openet.edu.ru/
npeoOpa3oBaHus MOJIb30BAThCS o1poc;
parMoHaIBHBIX BBIPAKEHUIH aJITOPUTMOM
YMHOXKEHUS U
JielIeHust Apooeid,
BO3BeJICHUS ApoOu
B CTEIICHb,
yrpoias
BBIpa)KEHUE.
1.7. | ToxxaecTBEeHHBIE YMeTh ympoIarh Y CTHBIH http://www.openet.edu.ru/
npeoOpa3oBaHus BBIPaKCHUS, 0I1pocC;

panuOHaJIbHBIX BI)Ipa)KeHI/Iﬁ

WCIIONB3YsI CTETICHB
C OTPULIATENbHBIM
MOKa3aTejieM 1
CBOMCTBA CTEIICHU.
VYMeTh n3BICKaTh
KBaJpaTHbIE KOPHU




us3

HEOTPHUIATEIIEHOTO
qHCIa.
1.8. | Pemienwe 3aganmii Hmetsb VY CTHBIH http://www.openet.edu.ru/
TeMg. ((PaI_II/IOHaJ'IBHBIC HpCO6p330BaHI/II/I ITuceMeEeHHBIN
TPOOW» § )
BBIpKECHHH, 00 KOHTPOIb,
W3BJICUCHUH
KBaJ[paTHOTO
KOpPHS U
0CBOOOXKIEHUU
UPPaIMOHATILHOCT
U B 3HAMECHATEJIE.
1.9. | PaBHOCHIIBHBIC YMeTh NpUMEHSITh Y CTHBIH http://www.openet.edu.ru/
YpaBHCHHS. OCHOBHOE OIpoC;
PanmonanesHbie CBOWCTBO IIpU
ypaBHEHUS npeoOpa3oBaHuU
anredpanvecKux
npo0eli U ux
COKpAIEHUH.
1.10 | Crenenp c Ymerb Y CTHBIH http://www.openet.edu.ru/
EJTBIM MIOJIb30BATHCS Onpoc;
OTPHIIATEIIbHBI AITOPUTMOM
M TIOKa3aTelieM YMHOYKEHUS U
JIeJIeHUs Tpooeid,
BO3BEACHUS APOOH
B CTETICHb,
yIpoIas
BBIpKCHUE.
1.11 | CeoiicTBa YMeTh yrpoIarh Y CTHBIH http://www.openet.edu.ru/
CTCTICHH BBIPAKCHUS, OIpoc;
UCIIOJIB3Ys CTETEHb
¢ LeMBIM CTIOJIB3Ys CTETIe
C OTpHUIIATEIBLHBIM
TIOKa3aTesIeM.

IIOKa3aTcjiIeM 1




CranpapTHbIil
BH/I UM CIIa

CBOMCTBA CTEIICHU.
YMeTh n3BlIeKaTh
KBaJpaTHBIC KOPHHU
us3
HEOTPHIIATEIIBHOTO
Yucla.

1.12 | dynknus y=K/X u ee 1 0
rpaduk

HNmerts
MIPEJICTABICHHE O
npeoOpa3oBaHuU
BBIpaXEHUH, 00
U3BJICUCHUH
KBaJ[paTHOTO
KOpHS U
OCBOOOXKICHUHU
UpPaIMOHATILHOCT

" B 3HAMCHATCIJIC.

YcrHbIT http://www.openet.edu.ru/

OIIpoC;

Uroro no pazueny 12

Pa3nea 2. KBagparnsie kopHu. [leficTBHTEIbHBIE
L (W E]

2.1. | ®ynkuus y = X u eé rpadux 1 1|0

YMeTh NpUMEHSTh OCHOBHOE
CBOICTBO IIpH MPeoOpa30BaAHUU
anreOpanyeckux Apodei n ux
COKpAICHUH.

YcTHBIN
OTpoc;

http://www.openet.edu.ru/

2.2. | KBagpaTHble KOpHH. 1 1|0
ApudmeTndeckuii
KBaJ[paTHBIN KOPEHb

YMeTh noabp30BaThes
AJITOPUTMOM YMHOXKCHHA U
neneHust [pooei, BO3BEICHUS
JpoOU B CTEIEHb, YIpOIIas
BbIpa)KEHHE.

YcrHeIn
OTpoc;

http://www.openet.edu.ru/

2.3. | MHOX€eCTBO U €ro 1 0
3JIEMEHTHI

YMeTb ynporars BeIpakeHus,
UCTIONb3Ys CTEIEHb C
OTPHIIATENIbHBIM MTOKa3aTeIeM U

YcTHBIN
OTpoc;
ITuceMeHHEBIN

http://www.openet.edu.ru/




CBOICTBA CTENEHU. Y METh KOHTpOJIb;
U3BJIEKATh KBAPATHBIE KOPHH
U3 HEOTPHIIATEIBHOTO YUCIIA.
2.4 | ITogMHOKECTBO. HmeThb mpeacTaBiacHue O Y CTHBIH http://www.openet.edu.ru/
Onepanmn Haz npeoOpa30BaHUK BBIPAKCHUH, OIIpOC;
MHOKCECTBAMH 00 M3BJICUCHUU KBAIPATHOTO
KOPHS U OCBOOOXICHUN
UPPALUOHATLHOCTH B
3HaAMEHaTeJIe.
2.5 |Ywucnosble YMeTh NpUMEHSITh OCHOBHOE Y CTHBIH http://www.openet.edu.ru/
MHOKECTBA CBOICTBO MpH TPeoOpa3oBaHUU onpoc;
anreOpanvecKux ApooeH u ux
COKpAIICHHH.
2.6 | CsoiicTBa YMETh 10JIb30BaThCs VY CTHBIH http://www.openet.edu.ru/
apu(pMETHIECKOTO QITOPUTMOM YMHOKCHHUS H onpoc;
KBaApaTHOI'0 KOpHA JACIICHUA ﬂp06eﬁ, BO3BCACHUA TIucbMEeHHBIN
JIpOOHU B CTETICHB, YIIPOILIast KOHTPOJIB;
BBIP@YKEHUE.
2.7 | ToxnecTBeHHbIE VYMeTh ynpoIaTh BEIPaKEHHS, YcrHbIi http://www.openet.edu.ru/
Hp606pa3OBaHI/I$I HCIIOJIB3Ys CTCIICHD C OIIpOC;
BBIPAXKCHUH, OTpHUIIATEIbHBIM TIOKA3aTeIEM H
COJZIEpKAIIMNX CBOICTBA CTEIICHU. Y METhH
KBaJIpaTHbIC KOPHU U3BJIEKATh KBaPATHBIC KOPHH
W3 HEOTPHUIIATEIHHOTO YHCIIA.
2.8. | Oynkuus y=+/X u HmeThb mpeacTaBiacHue o Y CTHBIH http://www.openet.edu.ru/
N i ompoc;
ee rpaMK U CBOMCTBA peo0pa30BaHUH BHIPAKCHHUH, o poc; §
00 W3BJIEYEHHH KBAJPATHOTO HCBEMCHHBIN
KOHTPOJIb;

KOpHA U OCB060)KIICHI/II/I
HppalOHAJILHOCTHU B
3HaMCHATCIIC.

Uroro no pazneny




Pa3nea 3. KBagpaTHble ypaBHeHust

3.1

KBanpaTthbie
ypaBHeHus. Pemenue
HEIOJIHBIX
KBaJIPATHBIX
ypaBHEHUH

VYMeTh periath KBajpaTHbIe
YpaBHEHHUS Yepe3
JTUCKPUMHHAHT.

VYcTHEIN
OTIpOC;

http://www.openet.edu.ru/

3.2.

dopMmyna KOpHEH
KBaJPaTHOI'O
YpaBHEHUSA

YMeTh NpUMEHATh TEOPEMY
Buera n o6patHyto Teopemy
Buera, pemas kBagpaTHbie
ypaBHEHMSL. Y METh IPUMEHSTh
TeopeMy Buera u oOparnyo
Teopemy Buera, pemas
KBaJIpaTHbIC YpaBHEHUS. Y METh
IPUMEHSTh CBOMCTBA YHUCIIOBBIX
HEPAaBEHCTB U HEPABEHCTBO
Ko npu nokazatenscTse
YKCJIOBBIX HEPABEHCTB.

YcrHpIN
OTpoc;

http://www.openet.edu.ru/

3.3

Teopema Buera

YMeTh pemarb KBaJpaTHbIC
YpaBHEHUS Yepe3
JUCKPUMMHAHT.

YcTHbIM
OIpoc;
ITnuceMeHHBIN
KOHTPOJIb;

http://www.openet.edu.ru/

3.4

KBagparuslit
TPEXUIIEH

YMeTh NpUMEHATh TEOPEMY
Buera u o6patHyio Teopemy
Buera, pemas kBagpaTHbie
YpaBHEHHUs. Y METb IPUMEHSATH
TeopeMy Buera u oOparnyto
Teopemy Buera, pemas
KBaJIpaTHbIE YpaBHEHUS. Y METh
IIPUMEHSTH CBOMCTBA YHCIIOBBIX
HEPaBEHCTB U HEPABEHCTBO
Komm npu nokaszarenscTse
YHCJIOBBIX HEPABEHCTB.

Ycerubin
OTIpOC;

http://www.openet.edu.ru/

3.5

Pemenne ypaBHeHui,

CBOISIINXCS K

YMeTh pemiaTh KBaJipaTHbIE
ypaBHEHUS 4Yepe3
JUCKPUMMHAHT.

YceTHbn
OTIpOC;

http://www.openet.edu.ru/




KBAaIPATHBIM IIucrMeHHbIi
YPaBHEHUSAM KOHTPO!JIb;
3.6 | bukBagpaTtHOE YMeTh IPUMEHATH TEOPEMY Y CTHBIH http://www.openet.edu.ru/
ypaBHEHUE Buera u o6patnyio Teopemy oIIpoc;
BI/IeTa, pemas KBaapaTHbIC TTuceMeHHbBINT
ypaBHEHHSL. Y METh TPUMEHSTh KOHTPOJIb;
Teopemy Buera u oOpaTHytO
teopemy Buera, pemas
KBaJ[paTHbIC YPaBHEHUS. Y METh
PUMEHSTH CBOMCTBA YHUCIIOBBIX
HEPaBEHCTB U HEPABEHCTBO
Komwu nipu nokasarenscree
YHCIIOBBIX HEPABCHCTB.
3.7 | Meron 3aMeHbBI IEPEMEHHOM YMeTh periath KBaJpaTHbIe Y CTHBIH http://www.openet.edu.ru/
ypaBHEHHSI Yepe3 OIIpOC;
AVCKPUMHHAHT. IInceMeHHBIN
KOHTPOJIb,
3.8 | ApobGHo- YMeTh NPUMEHSTH TEOPEMY YcTHBIN http://www.openet.edu.ru/
panroHaIbHbIE Buera u o0paTHyto Teopemy onpoc;
ypaBHCHHS Buera, pemas kBagparHbie
ypaBHEHHS. Y METh TPUMEHSTh
TeopeMy Buera n oOparHyto
Teopemy Buera, pemas
KBaJ[paTHBIC YpaBHEHUS. Y METh
NPUMEHSTh CBOMCTBA YHUCIIOBBIX
HEPABEHCTB U HEPABEHCTBO
Ko npu 1oka3aTenscTBe
YKCIOBBIX HEPABEHCTB.
3.9 | PaunonannpHbIle YMeTh pemiaTh KBaJpaTHbIe Y CTHBIH http://www.openet.edu.ru/
ypaBHCHHS KaK ypaBHEHHS Yepe3 o1poc;
MaTeMaTHUCCKUE JTMCKPUMUHAHT.

MOACIN PCATBbHBIX

CUTYalUi




3.10 | CocraBnenue 1 YMeTh NpUMEHSTh TEOPEMY YcTHBIN http://www.openet.edu.ru/
KBaJIPaTHBIX Buera u 06paTHyIO TeopeMy o1poc;
ypaBHEHUit u Buera, pemast KBajpaTHbIe ITUCbMEHHBIIH
YpaBHEHUH, ypaBHEHUS. Y METh IIPUMEHSATH KOHTPOJIB;
CBOJISIIITHXCSI K Teopemy Buera u o0paTHytO
KBaJpaTHBIM, teopemy Buera, pemas
SBJISTFOLLIMUCSI KBaJI[paTHbIC YpaBHCHHUS. Y METh
MaTeMaTHYECKUMHU HNPUMEHSTH CBOMCTBA YMCIIOBBIX
MOJICTSIMUA  PEaIbHBIX HEPABEHCTB U HEPABEHCTBO
CUTyalun Komwu nipu nokasarenscree
YHCJIOBBIX HEPABEHCTB.
3.11 |Pemienue TeKCcTOBBIX 3amauy Ha |1 YMeTh periath KBaJpaTHbIe Y CTHBIH http://www.openet.edu.ru/
JIBYDKCHUE c HIOMOIIIBIO ypaBHEHUS Yepe3 onpoc;
palMOHABHBIX YPaBHECHHUN JTMCKPUMUHAHT. [T1uCbMEHHBIH
KOHTPOJIb;
Hroro no pazneny 11
Paznen 4. O60011ai01ee NOBTOpeHUE
4.1. | Penrenue 3aaHuii U'TOrOBOM 1 YMerb 0000111aTh U VCTHbIiI http://www.openet.edu.ru/
aTTECTAllMH 110 TCMC. CHCTEMAaTH3UPOBAThH 3HAHHS U Onpoc;
«ParroHasbHbBIE APOOW» yMeHHA
4.2. | Pemenue 3a1aHuii HTOrOBOM 1 VYMerb 00001maTe u YCTHBIH http://www.openet.edu.ru/
aTTCCTALNH 110 TCMC. CHCTEMAaTU3UPOBATh 3HAHUS U onpoc;
ITucemeHHbIM
«KBazgpaTHbIie ypaBHEHUSD yMeHHA
KOHTPOJIb,
4.3. | Pemenne 3a1aHuii HTOTOBOM 1 YMeTh 0000111aTh U Y CTHBIH http://www.openet.edu.ru/
arrecranuu o TeMe: CHCTEMaTH3UPOBATh 3HAHHS U OIpoc, 3
«ParroHa bHbIe yPaBHEHHS» yMeHHA ITncemeHHbIH
KOHTPOJIb,
Htoro mo pasaeny 3
Bcero 34




INOYPOYHOE IINTAHUPOBAHUE

Ne |Tema ypoka KounyecTBo 4yacoB
Buapl,
n/n
Beero | KOHTposIbHbIe | npakTHaeckue | POPMBI
padoThI padoThI KOHTPO.JI51

1. |PammonanpHbIie 1poOu. JlomycTuMBbIe 3HAYCHUS | 1 0 0 YcrHBIIT
MIEPEMEHHBIX, HYJICBOM MHOTOWICH OTIpOC;

2. | OcHoBHOE cBOUCTBO npoOu. CokparieHue 1 0 0 VYcrHbiit
npobei onpoc;

3. | CioxeHue ¥ BEIYUTAHHUE PAlliOHATBHBIX 1 0 0 YcrHBIIT
I[p066171 C OINMHAKOBBIMHU 3HAMCHATCIIAIMHU OIIpOC;

4, | Cunoxenune u BBIUUTAHUE 1 0 0 YcrHbIi
palMoHANIBHBIX IpO0el ¢ pa3HBIMU onpoc;
3HaMEHATEIIMHI

5. | YMHOXeHUE U JIeJICHUE PalliOHAIBHBIX 1 0 0 VYcrHBIIT
npo0Oeit. Bo3Benenue palmoHanbHOM Jpodu B o1Ipoc;
CTEIEHD .

IInceMeHHbIN
KOHTPOJIb;

6. | ToxxmecTBEeHHBIC TPEOOPA3OBAHUS 1 0 0 YcrHbI
paIMOHATBHBIX BRIPAXKEHUN OTIpoc;

7. | ToxnecTBeHHbIE TpeoOpa3oBaHUs 1 0 0 YcTHbIl
palroOHaJIbHBIX BI;Ipa)KeHI/Ifl OIIpOC;

8. |Perrenne 3agannii *TOrOBOM aTTECTAIIMHN IO 1 0 0 YcTHBIN
TeMe: «PanroHanbHbIE IPOOU» omnpoc;

IIucrMeHHbIi
KOHTPOJIb;

9. |PaBHOCHIIbHBIE ypaBHEHHUS. 1 0 0 YcrHbil
PaHI/IOHaJ'ILHI)Ie YpaBHCHHA OIIpOC;

10. | CrerneHb ¢ 1eNbIM OTPUIATEITLHBIM 1 0 0 YcrHbIi
IMOKa3aTelIeM OTIpOoC;

IIucrMenHbIi
KOHTPOJIb;

11. | CBoiicTBa CTENEHH C LETBIM 1 0 0 VYcrHbIit
nokasareneMm. CTaHIapTHBIN BH]T OTIpOoC;
qpciia

12. | ®ynkuus y=k/X u ee rpapuk 1 0 0 YcTHbIi

OTIpOC;

IIucrMeHHbIi

KOHTPOJIb;
13. | ®ynkIms y = X2 u eé rpaduk 1 0 0 YcTHBIN

OTIpOC;




14. | KBazmpaTHbIC KOPHH. YcrHBIT
ApubdMeTnieckuii KBaapaTHBINA OIIPOC;
KOPEHb .

p [T1ucbMeHHBIN
KOHTPOJIb;
15. | MHO€eCTBO U €ro 3J1€MEHThI YcrHbIi
OT1poC;
ITucbmeHHBbIN
KOHTPOJIb;

16. |[TonmHOXecTBO. Omiepanuu Hal YcrHBIIT
MHOXECTBAMHU OT1poC;

17. | YucnoBbie MHOXKECTBA YcrHbI

OTIpoc;

18. | CBoiicTBa apuMeTUYECKOTO KBaPATHOTO YcrHbii

KOpHA Ompoc;
[TuceMeHHbII
KOHTPOJIb;

19. | ToxxaecTBeHHBIE MpeoOpa3oBaHUs Ycrubii
BBIpXKEHUH, COIepKAIUX KBaJpaTHbIE O1poc;
KOpHU

20. DyHKIMA Y =+/X U ee rpaduK U CBOWCTBA YcrHbli

ompoc;
[TucemMeHHbIM
KOHTPOJIb;
21. | KBagpaTHble YpaBHEHHUS. Pewenne YcrHbII
HETIOTHBIX KBA/IPATHBIX YpaBHEHUHN Onpoc;
22. | @opmyia KOpHEH KBaIpaTHOTO ypaBHEHHUS VYcTHbIi
OTpoc;
[TucemenHbII
KOHTPOJIb;

23. | Teopema Buera Vel
OTpoc;

24. | KBagpaTHBINA TpEXWICH YcTHbI
OTpoc;
[TucemenHbII
KOHTPOJIb;

25. | Pemenue ypaBHEHUI, CBOASIIUXCS K YcrHbI
KBaJPAaTHBIM YPABHEHUSIM ompoc;

26. | bukBagpaTHOE ypaBHEHUE YcrHbIi

ompoc;
[TnuceMeHHbII

KOHTPOJIb;




27. | MeToJ 3aMeHBI TIepEMEHHOM 1 0 0 YcTHBIIT
OTIpocC;

28. | IpoOHO-parioHaIbHbIE YPaBHEHUS 1 0 0 VY CTHBIH
OTpoc;

29. | PantnonanbHbIC ypaBHEHUS KaK 1 0 0 YcrHbIi
MaTEMAaTHUYECKHUE MOJEIIA peaTbHBIX Onpoc;
CUTYyalHi

30. | CocraBneHue KBaJpaTHBIX YPaBHCHHHA U 1 0 0 YcTHBIH
YpaBHEHUM, CBOISIIMXCA K KBaJPaTHBIM, OIIPOC;
SIBJITFOLLIUMMUCS MaTEMaTHYECKUMU .

JLATOIIL ¢ are ua cc IIncemennsbIit
MOJICIISIMH PEaTbHBIX CUTyaIlui
KOHTPOJIb;

31. | Pemienne TEKCTOBBIX 3a4ay Ha ABMXKEHHUE C ITOMOINGIO | 1 0 0 VcTHBIN
palOHAIBHBIX YPABHEHUN OIpoc;

32. | Pemienne 3a1aHmii H'TOTOBOM aTTECTALIMA IO TEME: 1 0 0 VY cTHBIIT
«ParmonanpHbIC TPOOH» OIIPOC;

IInceMmennsblit
KOHTPOJIb;

33. | Pemrenne 3aalnmii *”TOrOBOM aTTECTALIUN 10 TEME: 1 0 0 VcTHBIN
«KBaapaTHbie ypaBHEHUS» OTpoc;

34. | Pemienne 3a1aHuii HTOTOBOM aTTECTALIMU IO TEME: 1 0 0 VY cTHBIIT
«PanoHanbHbIe YpaBHEHH OTIpoC;

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TPOLECCA
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