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HOACHUTEJIBHAA 3AIINCKA

VYyeOnbii (351eKTUBHBIN) Kypc «Pemienue 3amay ¢ mapamerpamu» B 11
KJlacce pa3paboTaH B LIENsAX oOecredeHus! MpUHIMIA BapUaTUBHOCTH U yuyeTa
UHAUBUAYAIbHBIX TOTpEOHOCTEW 0Oydarouuxcsi, MPU3BaH pealn30BaTh
CJIeIYIOUTYI0 (QDYHKIIUIO: PACIIUPUTD, YTIIYOUTh, AOMOJIHUTH U3YYEHUE yUeOHOT O
npenMera «MaTtemaTuka: anreOpa U Havaja aHaJIn3a, TeOMETPHS.

VY4eOHbI (AMEKTUBHBIN) Kypc SBISETCS 00s3aTEIbHBIM JJI BBIOOpa
U3Yy4YEeHHs BCEMU 00YyYaroIIMMUCS Ha YPOBHE CPEHET0 00IIero o0pa3oBaHus.

MECTO B YYEBHOM IIVIAHE

Ha ypoBHe cpeanero o6iiero o0pasoBanust yueOHbIN (9JEKTUBHBIN) KypC
«Pemenue 3amad ¢ mapameTpaMu» SIBISICTCS O0s3aTEIbHBIM JUISI U3YYCHUS U
SIBJISIETCS. OJHOM W3 COCTaBISIONIMX MpPEeAMETHOM obnactu «MaTtematuka u
uHdopmartukay. [Iporpamma ydueOHOro (JIeKTUBHOTO) Kypca «Pemienue 3amau
C mapaMeTpaMmu» paccuuTaHa Ha 34 yuyeOHBIX 4acoB B T'0Jl, | 4ac B Heemto.

DneKkTuBHBIN Kypc «PemieHue 3anau ¢ mapaMmeTpaMuy MpeaHa3HAUYCH IS
yuamuxcs 11 kmacca, KOTOpbIE XOTIT HAYYUTHCSA CIIOCOO0aM peIIeHUsl 3aj1ad
MOBBIIIIEHHOTO YPOBHS CJIOKHOCTU MO airedpe M HauvajgaM aHaiau3a. Y4eOHOo-
TEMaTUYECKUH TJIaH U COJICP)KaHUE Kypca MOCTPOSHO TaKUM 00pa3oM, YTOObI
Hapsay C TMOAACPKKOM 0a30BOro Kypca MaTEMaTUKH CTapiied IIKOJIbI
pPaccMOTPETh pelieHre 3a1a4 MOBBIIICHHOTO YPOBHSI CJIOKHOCTH, BKIFOUEHHBIX
B COOpPHHUKH KOHTPOJIbBHO-U3MEPUTEIbHBIX MaTepUaIOB M HE HaIIeIIIUuX
OTpakeHUE B yueOHUKAX.

OCHOBHBIM HaIpaBJIECHUEM MOJCPHHU3AINN MAaTEMAaTHIECKOTO IITKOIBHOTO
o0pa3oBaHUs SBISETCS OTPA0OTKAa MEXaHW3MOB HUTOTOBOM aTTECTAIlMU 4Yepe3
BBEJCHHUE €IWHOr0 TOCyJAapCTBEHHOro »5k3ameHa. B 3amanusix EI'D mo
MaTeMaTHKe ¢ pa3BepHYTHIM OTBETOM (4yacTh C), a TakKe C KpaTKUM OTBETOM
(uacth B), BcTpeuarorces 3aauu ¢ mapamerpamu. [losiBeHre Takux 3a/1aHui Ha
dK3aMEHaX JajeKo HE CIy4allHO, T.K. C UX IOMOIIbIO MPOBEPSIETCS TEXHUKA
BHazieHus GopMyJiaMH DJIEMEHTApPHONW MaTeMaTUKH, METOJaMH PEIICHUS
YpaBHEHUM U HEPABEHCTB, YMEHHE BBICTPAMBATh JIOTHYECKYIO IIEIIOYKY
paccyXAeHuW, ypOBEHb JIOTUYECKOTO MBIIUICHUS y4Yamlerocss W HUX
MaTeMaTHYEeCKON KYJIbTYPBHI.

Pemennto 3aau ¢ mapamMeTpaMu B MIKOJBHON MpOrpaMMe YACISIETCS Majio
BHUMaHUsS. BOTBIIMHCTBO ydammxcsi MO0 BOBCE HE CIPABIAIOTCS C TaKUMHU



3a/layaMu, JIMOO MPUBOIAT TPOMO3JIKKE BIKIAAKHU. [IpuunHoOi 3TOrO SIBIsIETCS
OTCYTCTBHE CHUCTEMBI 3aJ]JaHUi O JAHHOM TeMe B IIKOJbHBIX ydeOHHKax. B
CBS3M C OTHUM BO3HHMKJIAa HEOOXOAMMOCTh B pa3pabOTKe U MPOBEACHUU
ANEKTUBHOIO Kypca JIsl CTapIIEKIACCHUKOB 110 JAHHON TEME.

MHuoroo0pa3zue 3a1au ¢ mapameTpaMHu OXBAThIBAET BECh KypC IIKOJIbHON
MaTeMaTUKd. BiiajeHue npuemaMu pelieHHs 3ajad ¢ MapaMeTpaMu MOYKHO
CUMTaTh KPUTEPUEM 3HAHHMII OCHOBHBIX pa3/JEJIOB IIKOJBbHOW MaTEMAaTHKH,
YPOBHSI MAaTEMAaTUYECKOI'0 U JIOTUYECKOTO MBIILIJIEHUS.

BBenenune nsnexktuBHoro kypca «PemieHue 3amad ¢ mapameTpammu»
HEOOXOIMMO ydYalluMcsl B Haie BpeMs npu noiaroroBke k EI'D. Bnaaenue
IpUEMaMM pELICHUs 3a7a4 C apaMeTpaM MOKHO CUUTAaTh KPUTEPUEM 3HAHUI
OCHOBHBIX pPa3/IeJIOB LIKOJbHOW MATEMAaTUKH, YPOBHS MAaTEMaTUYECKOrO M
JIOTUYECKOT O MBIIICHHUS.

Pemienne 3amad, ypaBHEHMIl C MapaMeTpaMmH, OTKPBIBAET MeEpeN
yUYalIMMUCS 3HAYUTEIHHOE YMCIIO 9BPUCTUYECKUX MPUEMOB OOIIET0 XapakTepa,
LHEHHBIX JUIi MaTEeMaTUYeCKOrO pa3BUTHUS JIMYHOCTH, MPUMEHSEMBIX B
UCCJIEIOBAaHUAX W Ha JIIOOOM JPyroM maTeMaTuyeckom matepuane. IMeHHO
Takhe 3a7a4d WrparoT OOoJbUIyI0 poib B (OPMHUPOBAHUU JIOTUYECKOIO
MBIIUICHUS 1 MaTEeMaTHYECKON KyIbTypbl Y IIKOJIBHUKOB. [loaTOMy yuamuecs,
BJIAJCIOIINE METOAAMU PELICHHUS 3a7a4 C MapaMETPAMHU, YCIICIIHO CIIPABIISIIOTCS
C APYTMMH 3aJa4yaMu.

HEJAN U 3AJJAYU KYPCA
. dopMUpOBaTh Y YYAIIUXCS YMEHUS W HABBIKU IO DPEIICHUIO 3aJay C
napamMeTpaMM, CBOMASIIMXCA K HCCIEAOBAHUIO JIMHEWHBIX W KBaJpaTHBIX
ypaBHEHH, HEpaBEHCTB JiJIst MOoAroToBKU K EI'D u k 00y4yeHuto B By3e.
. Nzyuenue kypca npeanonaraet GOpMHUPOBAHUE Yy Y4YaIllerocs MHTepeca K
NpeIMETy, pa3BUTUE UX MATEMATHUYECKUX CIIOCOOHOCTEH, MOAroToBKY K EI'D
. Pa3BuBaTh HMCCIENOBATENBCKYIO W TIO3HABATEIBHYIO JIESITEIbHOCTH
y4alerocs.
. O6ecneunTh yCIOBHS IJI1 CAMOCTOSTENIbHON TBOPUYECKOU PabOTHI.

JUis peanusanmMy Lelned M 3a4ad  JAHHOTO Kypca IPeaIoaracTcs
UCIIOJIb30BaTh ClEeAyromue (GOopMbl 3aHSATUN: JIEKIUH, MPAKTUKYMBI 10
pELIeHHIO 3a1a4, CeMUHAPHI. [JoMUHAHTHOM *e (POpMOil ydeHHs TOKHA CTaTh
HCCIIEZIOBATEIbCKAS IEATEIbHOCTh YUEHUKA, KOTOPasi MOXKET ObITh pealn30BaHa
KaK Ha 3aHATHUSX B KJIacce, TaK U B XOJI€ CAMOCTOATENIbHON pabOThI ydaluXxcsl.



Bce 3aHATHS TOMKHBI HOCUTH MPOOJEMHBIM XapakTep M BKIOYaTh B ceOs
CaMOCTOSTENBbHYI0 padoTy. YCIENIHOCTh YCBOSHHUS Kypca ONpeaeseTcs
npeobialaHieM CaMOCTOSITEIBHON TBOpPYECKOW paboThl yueHWka. Takas
OpraHU3aIHs 3aHATHIA CITOCOOCTBYET pealu3alii Pa3BUBAIOIIUX e Kypca.

3amaun ¢ mapaMeTpaMH JAr0T MPEKPACHBIM MaTepwan ajisi HacTOsIIeH
y4eOHO-UCCIIeIOBATELCKON pabOTHI.

OcHoBHBIE  (OpMBI ~ OpraHW3alMM  yd4eOHBIX  3aHATHH: Oecena,
npaKTH4eckas paboTa, ceMuHap. Pa3HOOOpa3HBbIM AWITAKTHYCCKUN MaTepuas
Ja€T BO3MOXHOCTh OTOMpATh JIOMOJHUTEIBHBIC 3aJaHUs IS O0yYaroIIUXCs
pa3HOH CTENEHM IOJATOTOBKH: YPOBEHBb CIIOKHOCTH 3aJad BapbUPYyeTCS OT
IPOCTBIX JIO KOHKYPCHBIX W OJMMIHUAJAHBIX. Bce 3aHATHS HampaBiieHbl Ha
pa3BHUTHE MHTEpEca MKOIBLHUKOB K IIPEIMETY, Ha PacIIMpEeHUe MPEACTaBICHUN
00 U3y4aeMoM MaTepuasie, Ha pelIeHNe HOBBIX M MHTEPECHBIX 3a1a4. OHUM U3
00pa3oBaTeNbHBIX PE3YyIbTATOB SBISETCS pa3padOTKa W 3aluTa IMPOSKTOB
00yJaroUuMHCS.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOT'PAMMBbI

JIMUHOCTHBLIE PE3YJIBTATHI

I'paxxnanckoe BocrnuTaHue: CHOPMUPOBAHHOCTh T'PaKTAHCKOW TO3UIIUH
oOydJaromierocss Kak AaKTUBHOI'O M OTBETCTBEHHOIO 4YI€HA POCCHIMCKOTO
o0IecTBa, MPEJCTABICHUE O MAaTEeMAaTHUYECKUX OCHOBaX (PYHKIIMOHHUPOBAHMUSI
Pa3IMYHBIX CTPYKTYP, SBJICHHUH, IPOLIEAYP TPAKIAaHCKOTrO 001ecTBa (BEIOOPHI,
OMPOCHI U JIPYTrO€), YMEHUE B3aWMOJICMCTBOBATh C COLUMAIIBHBIMU UHCTUTYTaMH
B COOTBETCTBHUH C UX PYHKIMSIMU U Ha3HAYCHUEM;

[TarpuoTnyueckoe  BocmuTaHue:  CHOPMUPOBAHHOCTH  POCCUHCKOM
rPaXJAHCKONW MJACHTUYHOCTH, YBAXKEHUS K TMPONUIOMY U HACTOAIIEMY
POCCUMCKOIM MAaTEMATUKH, [ICHHOCTHOE OTHOIIEHHUE K TOCTUKEHUSIM POCCUUCKUX
MaTeMaTUKOB M POCCHUICKON MAaTeMaTHU4YE€CKOW IIKOJIbI, UCIOJIB30BAHUE ITUX
JTOCTH)KEHUH B IPYTUX HAayKaX, TEXHOJIOTHUSX, c(pepax SKOHOMHUKHU;

JlyXOBHO-HPABCTBEHHOE BOCIIUTAHUE: OCO3HAHUE AYXOBHBIX IEHHOCTEH
poccuiickoro  Hapona, C(OPMUPOBAHHOCTb  HPABCTBEHHOTO  CO3HAHUS,
AOTUYECKOr0 TMOBEJCHUS, CBS3aHHOITO C TMPAKTUYECKUM MPUMEHEHHUEM
JOCTUKCHUN HAYyKU U JIESITEIBHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO BKJIaJa B
MOCTPOCHHE YCTONUYUBOTO OyAYIIEro;

DCTETUUYECKOE BOCIUTAHUE: ICTETUYECKOE OTHOILIEHUE K MUPY, BKIIOUas
ACTETUKY MAaTeMaTHYeCKUX 3aKOHOMEPHOCTEHW, OOBEKTOB, 3ajad, peIIeHUN,



pacCcyxJeHUl, BOCIPUUMYHUBOCTh K MAaTEMaTHYSCKUM acCIeKTaM pa3JIMYHBIX
BUJIOB UCKYCCTBA;

dusnyeckoe BOCMHUTAHHME: C(HOPMUPOBAHHOCTH YMEHHUS TPUMCHSTH
MaTeMaTUYeCKUE 3HAHUS B MHTEPECaX 3/I0POBOrO U OE30MacHOro 00pasa KU3HH,
OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0POBBIO (3I0pOBOE THTAaHUE,
CcOQIaHCHPOBAHHBIM PEKHM 3aHATHH M OTAbIXa, peryispHas (u3ndecKas
aKTUBHOCTB), ()M3MYECKOE COBEPIICHCTBOBAHUE IIPH 3aHATUSAX CIOPTHUBHO-
03JI0pOBUTEIBHOMN JESITETLHOCTHIO;

TpynoBoe BOCIHTaHHME: TOTOBHOCTH K TPYHdy, OCO3HAHHE IICHHOCTH
TPYIOMIO0HS, MHTEPEC K Pa3InuHbIM cepam nmpodhecCUOHAIBHOM AesATeTbHOCTH,
CBA3aHHBIM C MATEMAaTHKOW M €€ TNPWIOKCHUSIMH, YMCHHE COBEpIIaTh
OCO3HaHHBIA BBIOOp Oyaymied npodeccHr W peaaru30BbIBATH COOCTBEHHBIC
KU3HCHHBIC IIJIaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYECKOMY
00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKCHUH BCEH JKM3HU, TOTOBHOCTD K
AKTUBHOMY YyYacTHIO B PCIICHHM TMPAKTHYCCKUX 3aa4 MaTeMaTHYCCKOMN
HAIPaBJICHHOCTH;

OKOJIOTMYeCKOe  BOCTHTaHWE: C(HOPMUPOBAHHOCTh  IKOJOTHYECCKOU
KyJbTYPbl, ITOHUMAHWE BIIHUSHHUS COIHUATbHO-DKOHOMUUYECKHX IPOIECCOB Ha
COCTOSTHHE€ TPUPOAHOW U COLMAIBHOW CpeIbl, OCO3HAHHWE TJI00AIBHOTO
XapakTepa  JKOJOTHYECKUX  Mpo0JeM, OpHCHTAlMs Ha  NPUMCHCHHUE
MaTEMaTUYCCKUX 3HAHUU IS PEIICHUS 3a7a4 B 00JIACTH OKPYKalolel Cpejibl,
IUTAHUPOBAHUE IIOCTYIIKOB W OIICHKH WX BO3MOXHBIX IOCIICJICTBUMA IS
OKPY’KAIOWIEH CPELBI;

[{leHHOCTH HAy4YHOrO IO3HAHUSA: CHOPMHUPOBAHHOCTH MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHU U OOIICCTBEHHOMN
NPAKTUKHA, TMOHMMaHUE MaTeMaTHYCCKOW HAayKH Kak cdepbl 4YeIOBEYCCKOMN
NEATETBHOCTH, STANOB €€ Pa3BUTHUS M 3HAYUMOCTH JJIS Pa3BUTHS [IMBUITH3AIINH,
OBJIQJICHUE SI3bIKOM MAaTEMAaTHKU U MaTEeMaTHYECKOH KyJIbTYpOH KaK CPEACTBOM
IIO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO M MCCIICI0BATEIIBCKY IO
JEATEIBPHOCTDh MHIUBUYyAIBHO U B TPYIIIIE.

JIMYHOCTHBIE PE3YNIBTATHI, 00ECIICYNBAIOIINE aIANITAIINIO 00YYaIOIIeTOCs
K M3MCHSIOIIMMCS YCJIIOBUSM COLMAJIBHON M MPUPOTHOM CPENIbl: TOTOBHOCTh K
JCUCTBUSAM B YCJIOBHSAX HEOINPEACICHHOCTH, IOBBINICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH Yepe3 IMPaKTUYCCKYIO IEATEIbHOCTh, B TOM YHCIIC YMCHHE
YYUTBCS Y APYTHX JIOJEH, IPHOOPETaTh B COBMECTHOW JEATEIHBHOCTH HOBBIC
3HAaHWS, HABBIKK W KOMIICTCHIIMM U3 OIBITa JPYTHX; HEOOXOIWMOCTh B
(GbopMHUpOBaHUY HOBBIX 3HAHWM, B TOM 4ucje (HOPMYIUpPOBaTh UICH, TTOHSITHSI,



TANoOTe3bl 00 O0BEKTax M ABJICHUAX, B TOM YHCJIC pPaHCC HC H3BCCTHBLIX,
OCO3HaBaTb Jle(bI/IIII/ITBI cOOCTBEHHBIX 3HAHUH U KOMHCTCHTHOCTCﬁ, IJIAHUPOBATH
CBOE Pa3BUTHUC, CIIOCOOHOCTBIO OCO3HaBaTb CTPCCCOBYIO CUTyaluio,
BOCIIPUHUMATL CTPCCCOBYIO CHUTYAIIUIO KdK BBI3OB, Tp€6yIOHIHﬁ KOHTpMED,
KOPPCKTUPOBATh IMPUHHUMACMBIC PCUICHUA U HeﬁCTBHH, (1)OpMy1'II/IpOBaTB )51
OIICHUBATb PUCKHU U ITOCIICACTBUA, (1)OpMI/IpOBaTB OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

bazoBbie nornueckue n1eHCTBUSA:

—  BBIMBIATHD M XapaKTepU30BaThb  CYIIECTBEHHbIE  MPU3HAKU
MaTEMAaTUYECKUX OOBEKTOB, TIOHATHM, OTHOIICHUH MEXIYy MOHITHIMH,
GbopMynHpOBaTh ONpEIEICHHsS] TOHATUM, YCTAHABIMBATH CYIIECTBEHHBIM
NpU3HAK Kiaccu(UKalMu, OCHOBaHUS Il 00OOIIEHUSI M CPABHEHUS, KPUTEPUU
IPOBOAMMOrO aHajau3a; BOCHPUHUMATh, (POpMyIHUpoOBaTh U NPeoOpPa3OBBIBATH
CYXKJIEHUS: YTBEPAUTEIbHbBIE U OTPHUIIATENIbHbIC, EUHUYHbBIC, YACTHBIE U O0IIHeE,
YCIIOBHBIE;

— BBISIBJISITh MaTE€MaTHYECKHWE 3aKOHOMEPHOCTH, B3aUMOCBS3M U
pOTUBOpEUHs B pakTax, JaHHBIX, HAOIIOJACHUSIX U YTBEPKICHUSAX, MTpeaiaraTh
KPUTEPUH JJIS BBISBICHUS 3aKOHOMEPHOCTEW M IPOTUBOPEUMIA; A€sIaTh BBIBOJIBI
C HCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJIFOUE€HUH, YMO3aKIIOUEHH 110 aHAJIOTUH;

— TMPOBOJIUTH CAMOCTOSITEIBHO JIOKa3aTENbCTBA MAaTEMaTUYECKUX
YTBEpKJIECHUN (MpsIMble W OT MPOTHUBHOrO), BBICTPAUBATH AapryMEHTAIIMIO,
IPUBOJUTH TPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHUS
Y BBIBOJIbI; BEIOMPATH CIIOCO0 pereHust yueOHoM 3aaun (CpaBHUBATH HECKOJIBKO
BApMAHTOB pelleHus, BbIOMpaTh Haubolee MOAXOASIIMA €  y4&€ToM
CaMOCTOSITENILHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble nccnenoBaTenbCKue AeHCTBUA:

— HCIMOJNB30BaTh BOIPOCHl KAaK HUCCIEAOBATENbCKUI HHCTPYMEHT
no3HaHusi, (OpPMYJIUPOBATh  BOMPOCHl, (UKCUpYIOIIKE MPOTUBOpPEUHE,
npoOsieMy, yCTaHaBIMBaTh HCKOMOE W JlaHHOe, (OpMHpPOBATH THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

—  TPOBOAUTH CAMOCTOSTENIbHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,
UCCIIEJIOBAaHUE M0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBEKTa,
SBJICHUS, TPOIIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKYy OObEKTaMU, SIBICHUSMU,
npoleccamy;



—  €caMoOCTOATENbHO (opMynaupoBaTh OOOOIIEHUS Y  BBIBOJBI  TIO
pe3yibTaTaM  MPOBEAEHHOTO  HAONIOACHUS, HCCIENOBaHUS,  OICHUBATH
JIOCTOBEPHOCTh ~ TOJYYEHHBIX  pPE3yJbTaTOB, BBIBOJOB U  000OIICHUM;
IPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE TIPOIEcCa, a TakXKe BbIABUTATH
NPENIOIIOKEHUS O €r0 Pa3BUTUU B HOBBIX yCJIOBHSIX.

Pabora ¢ nundopmanmeii:

— BBISIBJIATH AepUIUTH HHGOPMAIIUU, TAHHBIX, HEOOXOMUMBIX JIJISI OTBETA
Ha BOMPOC U JJIs pEIICHUS 3a/1auu;

— BbIOMpaTh WHGOPMAIMIO W3 HUCTOYHHKOB PA3JIMYHBIX THUIIOB,
aHAIM3UPOBATh, CHCTEMATH3UPOBATh M HWHTEPIPETUPOBATH HHPOPMAILIUIO
Pa3TUYHBIX BUIOB U (OPM IIPE/ICTABIICHNUS,

— CTPYKTYpUpPOBaTh HWH(MOPMAIUIO, NPEACTAaBIATh €€ B Pa3IUYHBIX
dbopMax, HILTIOCTPUPOBATH IpadUUYECKU;

— OIEHUBaTh HAAE&KHOCTh HMHPOPMAIMM IO  CaAMOCTOSATEIbHO
chopMyJIMpOBaHHBIM KpuTepusiM. KoMMyHUKaTUBHBIC YHHUBEPCATbHbBIE YUECOHBIC
JEVUCTBUA:

— BOCIPUHHUMATh M (POPMYJIUPOBATH CYXKJACHUS B COOTBETCTBHH C
YCIIOBUSIMH U 1EJISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY
3pEHHS B YCTHBIX M TUCbMEHHBIX TEKCTaX, aBaTh MOSICHEHUSI TIO X0y PEIICHUS
3a/1auyu, KOMMEHTUPOBATH MOJTYUYEHHBIN pe3yJbTaT;

— B Xofe OOCYXJIEHHMs 3aJlaBaTh BOMPOCHI MO CYHIECTBY OOCYKIaeMOM
TEMBI, TPOOJIEMBI, pEIIaeMOil 3a/1a4u, BBICKa3bIBATh UI€H, HAIIEJICHHBIEC Ha TOUCK
pelIeHus], COMOCTABIISITh CBOU CYXKIEHUSI C CYXKJACHUSMH JPYTUX YYACTHUKOB
auanora, oOHapy>KMBaTh Pa3IMuue M CXOJICTBO MO3MUIMH, B KOPPEKTHOM (popme
(dbopMyIHpOBaTh pPa3HOTIACHsI, CBOM BO3PAKEHUS;

— NPENCTaBIATh Pe3yJbTaThl PEIICHMS 3a/layi, SKCIIEPUMEHTA, HCCIIeIOBaHus,
IPOEKTa, CAMOCTOSITENIbHO BEIOMPATh (POpMAT BBICTYILICHHUS C YUETOM 3a]1a4
pe3eHTAIMU U 0OCOOCHHOCTEH ayIUTOPUH.

PeryasiTuBHbIE YHUBEPcAJbHbIe YUeOHbIE 1eiicTBUSA

Camoopranuzanus:

— COCTaBIIATh IUIAH, AJITOPUTM pEIICHUS 3a/layd, BBIOMPATH CIOCOO
pemieHuss ¢ y4€TOM HMMEIOUIUXCSI PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
aprTyYMEHTHPOBATh U KOPPEKTHPOBATH BApPUAHTHI PEIICHUN C Y4ETOM HOBOM
UHGOpPMALIHH.

CaMOKOHTpOJIb:

— BIAJETh HaBBIKAMHU T03HABATEIbHOM pedieKCHuH KaK OCO3HAHMS
COBEPIIAEMbIX JCHCTBUI U MBICIUTENBHBIX MIPOILIECCOB, UX PE3YJIbTATOB, BIAJACTh



crocobamMu CamMoOIIPOBEPKH, CAMOKOHTPOJISI TMpoliecca W pe3yJibTaTa pelieHus
MaTEeMaTUYECKOM 3a1auH;

— TPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH NpPH pPEUIICHUH
3a/layu, BHOCUTb KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX 00CTOSTEILCTB,
JaHHBIX, HAHICHHBIX OIMINOOK, BBISIBICHHBIX TPYIHOCTEH;

— OILICHMBATh COOTBETCTBHME PE3yJIbTaTa LIETU U YCIOBUSM, OOBICHITH
OPUYUHBI  JIOCTHDKCHHMSI WM HEJOCTHIKEHUS Pe3yJbTaTOB JIEATeNbHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHas OeATEIBHOCTD:

— TOHMMAaThb M  HCIOJb30BAaTh MPEUMYIIECTBA KOMAaHJIHOM U
UHAUBUAYATBbHON pabOThl MpU pElIeHUWH Y4eOHBIX 3a7ad, NPUHUMATh LEJb
COBMECTHOW JIeATEbHOCTH, MJIAHUPOBATh OPTaHU3aLMI0 COBMECTHOW paboThI,
pacnpenensTh BUIbl padoT, JOrOoBapUBaThCs, 00CYXKAaTh MPOIECC U Pe3yabTaT
paboThl, 060011aTh MHEHUST HECKOJIBKUX JTIOJICH;

— yd4acTBOBaTh B TpyHnmoBbIX (opmax paboTsl (oOcyxaeHus, oOMeH
MHEHUH, «MO3rOBbI€ IITYPMbD» M HWHBIEC), BBIMNOIHSATH CBOIO 4acTh padOTHl U
KOOPJMHUPOBATh CBOM JEHUCTBUS C APYIMMH YJ€HAaMU KOMaH/bl, OLIEHUBATh
Ka4yeCTBO CBOETO BKJIaJla B OOIIHM MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

I[MPEAMETHBIE PE3VYJIbTATHI

3HaTh OMNpeJeeHNe YPAaBHEHUSI, COJEPIKAILETO MapaMeTpbl; MPUHIUIIBI
pelIeHUs] JIMHEWMHOro, JPOOHO-pallMOHATBHOIO, KBAJIPATHOI'O YpaBHEHUS,
COJIEpKAILIEr0 TMapaMeTp, alreOpanyeckuM METOAOM; METOJUKY pEIICHHUS
ypaBHEHHMsI, METO/IbI PA3JIOKEHHSI B 3a/la4ax ¢ MapaMeTpamH.

3HaTh aNrOPUTM TIOCTPOEHUS TpadUKOB dIEMEHTAPHBIX (DYHKIUH,
ITOPUTMBI TIOCTPOCHUSI TpaduKoB (PYHKIUNA C TOMONIBIO T€OMETPUYECKUX
npeoOpa3oBaHU  dTambl  HMCCIENOBaHUs rpaduka (YHKIUHU;, aJTOPUTM
NOCTpOEeHUsT Trpaduyeckoro obpa3a B CHUCTEME «IE€pEeMEHHas-apameTp» U
OTBICKaHUE PEIICHHUS.

3HaTh CBOKMCTBA 3JIEMEHTAPHBIX (QYHKIUH U YMETh NMPHUMEHATHh UX TPU
UCCJIEIOBAHUU; METOAbl  PEUICHUS  PAlUMOHAIbHBIX, HPPAUOHAIbHBIX,
aorapuMUYECKUX, TOKa3aTeIbHBIX W TPUTOHOMETPUUYECKUX YpaBHEHUH,
HEPABEHCTB M HUX CHUCTEM; TEOPETHUYECKHE OOOCHOBAHMSI F€OMETPUYECKOr0 U
(bu3znUecKoro cMbicia
ITPOM3BOITHOM.

3HaTh QJITrOPUTM HAXOXKJEHUS TOYEK DIKCTPEMyMa M HKCTPEMYMOB
(YHKIMH; adTOpUTM HAXOXKICHUS TPOMEKYTKOB MOHOTOHHOCTH (DYHKIIHH.



YMeTb NPUMEHATh METOAbl W NPUEMBI PEUICHUS YpPaBHEHUN TpH
OTBICKAHUU KOPHEN ypaBHEHUI, HEPABEHCTB M MX CHCTEM B 3aBHCUMOCTH OT
napameTpa; CTpOUTh Tpaduku (YHKIMI C HCIOIB30BAHUEM CBOWCTB 3TOMH
(GYHKIUU; CTPOUTH TpaUKK YpaBHEHUN B CUCTEME «IIEpeMEHHAas-IIepeMEHHAs
U «TepeMeHHasapameTpy; IPUMEHSITh HaTJIATHO-TpadUIECKY IO
MHTEPIPETALNIO K PEHIEHUIO YPABHEHUI.

YMmeTh 000CHOBATH MPUMEHEHUE TOT'O UM MHOTO METO/1a; HaXOIUTh
HauOoJbIIee U HAMMEHbIIIee 3HAaUeHUS QyHKINT;

YMeTh NpuMEeHsTh NEPUOUIHOCTD, Y4ETHOCTh U HEUETHOCTh (PYHKITUH MPU
UCCJIeIOBAaHUU; CTPOUTH rpaduKH dJIEMEHTAPHBIX (YHKIUH.

YMeTb IPUMEHATh rpaduueckuit METOA B CUCTEME
«MIEpEMEHHAANEPEMEHHAs) IPU PELICHUH YPAaBHEHUHW U HEPABEHCTB C
napaMeTpaMiu; MPUMEHSITh AaHATUTUYECKUE METOJIbI PELIEHUS] HPPALMOHATIbHBIX
ypaBHEHH, CoAepKaIIUX MTapaMeTpbl; IPUMEHSATH TEOPETUUECKUE 00OCHOBAHUS
IPUMEHEHHS IPOU3BOIHON K UCCIIEA0BAHUIO (YHKIIUU.

YMerp wucciaenoBaTh MOMYYEHHYIO (DYHKIMIO paHee H3YyYEeHHBIMU
METOJIaMU; OMPEEIATh AHAIUTUYECKUE BBIPAKEHUSI, T€OMETPUUYECKUE 00pa3bl
KOTOPBIX HMMEKT WIH OCh, WIM IUIOCKOCTh CUMMETPUHU. YMETh pEUIATh
UppalMoHabHbIE, JIorapuMUUYEecKue, TOKa3aTeJdbHble, ypaBHEHUS U
HEPABEHCTBA C MapaMETPOM KaK aHAIUTUYECKH, TaK U rpaduIEeCKU.

YMeTh NpOBOAUTH AOKA3aTENIbHBIE PACCYXKACHUS IPU PEIICHUM 3a1ad,
UCIIOJIb3Ysl M3BECTHBIE MaTeMaTHuecKue (akTbl, OOHAPY UBas BO3MOKHOCTHU
IUIS1 UX UCTIOJIb30BaHUA.

YMeTh TOYHO U TPaMOTHO (HOPMYIUPOBATH TEOPETUUECKUE MOJTOKEHUS U
U3JaraTb COOCTBEHHBIE PACCYXICHHS B XO/€ PEIICHU 3a/1a4.

YMeTh aHanmu3upoBaTh 3a7ady M BbIOMpATh Haubojee paluoOHabHBIN
croco0 ee pelleHus, peniaTh 3aJaHusi, M0 TUIY NPUOIMKEHHBIX K 3aJaHHUSIM
EI'D.

YMeTs pemiath 3a1aun 0ojiee BHICOKOM, MO CPaBHEHUIO C 00513aTEIbHBIM
YPOBHEM, CIIO)KHOCTH; TOYHO M TPAMOTHO (OPMYIHPOBATH TEOPETHUECKHUE
MOJIOXKEHMSI M M3J1araTh COOCTBEHHBIE PACCYXKJEHUS B XOJI€ PEIICHUs 3aJaHul;
N0JIb30BAaThCSl MATEMATUYECKOW CUMBOJIMKOW. YMETh FPAMOTHO M3J1araTh CBOU
MBIC/IA B YCTHOM M NMHUCbMEHHOW (hOpMe; MPaBUIBHO aHAIM3UPOBATH YCIOBHS
3a/layd; BBINOJMHATH T'PAMOTHBIM YepTeX K 3aJade; BbIOMpaTh Hambomee
palMOHAJBHBIA METOJl PELICHUS 3aJayd; CIIOXKHBIE 3aJauyd pPacKiIaJblBaTh B
MOCTIE0BATEILbHOCTh 00Jiee MPOCTHIX W CTAHJAPTHBIX 3a]ay; JIOTHYECKU
00OCHOBBIBaTh CBOW BBIOpAHHBIN METOJ pEUICHUS 3aJa4yM; HCIOJIb30BaTh



CUMBOJIMYECKUU SI3bIK JJIs1 3aIlIMCHU peIIIGHI/Iﬁ ICOMCTPHUUCCKHX 3a/1a4; HAXOOUTH B
Pa3INYHBIX UCTOYHHKAX I/IH(l)OpMaIII/IIO, H€O6XOJ]I/IMYIO AJIs1 pCIICHUA 3a1a1H.
IToBbICUTH YPOBCHb CBOCH MaTeMaTHUYCCKOM KYJbTYpPbI, TBOPYUCCKOI'O PA3BUTHA,
MMO03HABATCJILHOM aKTUBHOCTH.

B pe3yabTarte usydeHusi Kypca yyamuecsi 10J1KHbI YMeETh:

1) pemarh IMHEWHbIE U KBaJIpaTHbIE YPABHEHUS C IMapaMeTpOM;

2) pemaTh ~ UppalMOHAJbHbIE,  Jorapu@Muyeckue,  IMOKa3aTeIbHbIE,
YpaBHEHHsI C MAPaMETPOM KaK aHAJIMTUYECKH, TaK U rpaduUIecKu;

3) mpuUMEHSTH anmnapatr anreOpbl U MATEMAaTHYECKOrO aHaIN3a JJisl pelIeHUs
NPUKIIAIHBIX 33/1a4;

4) nMpoBOAUTH JOKA3aTEIbHbIE PACCYKCHUS IPU PEIICHUN 3a]1a4, UCTIONb3YS
U3BECTHBIE MaTeMaTHueckue QakThl, 0OHAPYKMBASI BOSMOXXHOCTH ISl UX
UCIIOJIb30BAHMUS;

5) TouHO M TpamMoOTHO (POPMYIHUPOBATH TEOPETUUECKUE TOJNIOKEHUS U
U3JaraTb COOCTBEHHBIE PACCYKACHUS B XO/I€ PEIICHHUs 3a/1a4;

6) yMeTh aHAJIM3UPOBATh 3aJady M BBIOUpATh Hawbojee paluoHAIbHBIN
Croco0 ee peleHus,

7) pemiatb 3aaHus, MO TUIY NPUOIMKEHHBIX K 3a1anusaM EI'D;

8) uMeTh OmbIT (B TEPMUHAX KOMIIETEHTHOCTEN) paboThl B Tpymrme, Kak Ha
3aHATHX, TaK U BHE, pa0OTHI ¢ HH(OpMaIuen, B TOM YUCIIE U MOJTy4yaeMoi
nocpeactsom MHrepHeT

TEMATHUYECKOE IIVTAHUPOBAHHUE

Ne HanmeHoBaHMe pa3aeioB U TeM IPOrpaMMBbl KosmuectBo
n/n 4acoB
1 BeeneHue. 1

ITonsTue mapamMeTpa, IpUMCHCHUC, MCTOAbI pCHICHUSA 3a/1aY C

napaMeTpaMu
2 JIuneliHble ypaBHEHHUsI, YpABHEHUS, IPUBOIUMbIE K HUM. 2
3 CucreMbl TUHEHHBIX YPaBHEHHU C TapaMETPOM U COCcOObI uX | 1
peleHus.

4 HepaBeHcTBa nepBoii CTENEHU C MapaMeTpaMH. 2




HepaBeHcTBa mepBOil CTENEHU C NapaMeTpaMu, aJIrOpPUTM
peueHus.

YpaBHEHUSI BTOPOU CTENIEHU

KBagpaTHeie ypaBHeHHs. COOTHOLIEHHE MEXKIYy KOPHSIMU
KBaJIPAaTHBIX YPaBHEHU.

3agayln HA HaAXOXKIEHHE HAWUOOJBIIUX W HAUMEHBIINX
3HAYECHUWH.

HepaseHncTBa BTOpOM CTENIEHU C MapameTpaMH.

KBagpaTHeie ypaBHeHHs. COOTHOLIEHHE MEXKIYy KOPHSIMU
KBaIPATHBIX YPaBHEHU.

KBanpartHblii TpexX4ieH ¢ mapaMeTPOM U €ro CBOKCTBA.

[lonsiTue kBaapatHoro TpexwieHa. OOmue cBeAeHUS.
3HaueHUE KBAIPATHOI'O TPEXWICHA MPU PA3TUYHBIX 3HAUEHUSAX
nepemMeHHol. KopHu kBaapatHoro tpexwieHa. CocTaBiieHHE
KBaJpPaTHOI'0 TPEXWICHA 10 €r0 KOPHSM.

Teopema Buera mnpuUMEHUTENBHO K YpPaBHEHUAM C
napaMeTrpoM. 3HAaKM KOpHEH KBaJpaTHOIO TpPEXWwIeHa C
napaMeTpoM.

®opmynupoBka TeopeMmbl Buera. Ilpumepbl NmpuMeHEHUS
TeopeMbl Buera u Teopembl, oOpaTHOil Teopeme Buera.
Onpenenenue 3HAKOB KOpPHEH KBaJIpaTHOIO YPAaBHEHUS B
3aBUCUMOCTH OT 3HaY€HUH NIapameTpa.

Pacnonoxenue mapaboibl OTHOCUTEIBHO OCH a0CIUCC H
napamerp.




PaCCMOTpeHI/IG BO3MOXHBIX ClIydacB PaCIIOJIOKCHU A
Hapa6om>1 OTHOCHUTCIIBHO OCH a6CIII/ICC. rpa(l)I/I‘{eCKOG
MpCaACTABJICHUC IIPU PCIICHUHU 3ada4.

10

I'paduueckue mpuemMsl pelieHus KBaApPaTHBIX YpaBHEHUH U
HEPABEHCTB C IapaMETPOM.

Pemenue 3amau ¢ mapamerpamMud  C  HCIIOJIb30BaHUEM
n300pa’keHUs Ha IIOCKOCTH (X;a), T1ie a- mapameTp. Pemenne
3aja4 Cc MMapaMeTpaMu C UCIOJIb30BAaHUEM H300paKE€HUs Ha
IUIOCKOCTH (X;y). Pemienue 3amad ¢ mapamMeTpoM pa3HbIMU
metogamu. PemieHwe 3agau ¢ mapameTpamu Ha
pacnonoxeHue KOpHEH KBaIPaTHOTO TpexuieHa
OTHOCHUTEJIBHO TOUKH, OTpE3Ka.

11

PaIII/IOHaJ'IBHBIG YPaBHCHUA C ITapaMCTpaMHU.

[Ipumepbl  pemeHus pallMOHAJBHBIX  YPaBHEHHH C
napameTpom

12

Pemiennie npoOHO - pallMOHATIBHBIX YPAaBHEHUH € TapaMEeTPOM.

[Tpumepsl penieHust IpoOHO — palMOHAIBHBIX YPaBHEHUH C
napaMeTpoM, CBOJAIIMECS K JMHEWHBIM WM KBaJIpaTHBIM
ypaBHeHUAM. VICKII0UE€HHE TOCTOPOHHUX KOPHEH, T. €. UHCEIL,
KOTOpbIE OOpallal0T 3HaMEHaTeslb B HyJb. HaxoxneHue
3Ha4YeHMs MapaMeTpa, 00palaroIero 3HaMeHaTelb B HyJb, T.
€. pELIEHHE COOTBETCTBYIOIIETO YPaBHEHHsI OTHOCHUTEIIBHO
napameTpa.

13

Pemienne  pauuMoOHaJIBHBIX ~ HEPABEHCTB,  COJAEPIKAILIUX
napameTp, METO10M MPOMEKYTKOB

MGTOJ] IMPOMCIKYTKOB PCHICHUA pAllMOHAJIBHBIX HCPABCHCTB.

14

[TokxazaTenbHbIE YpaBHEHUS C TAPAMETPOM.

Paznuunbie MCTOABI PCUHICHUSA IMOKA3ATCIbHBIX ypaBHeHI/Iﬁ B
3daBUCHUMOCTH OT yCJIOBUAI.




15

Jlorapudmudeckue ypaBHEHUS C TapaMETPOM. 3

Paznuunbie METOBI pelieHus JIOrapuMUUECKUX YpaBHEHUM
B 3aBUCHMOCTH OT YCJIOBHUSI.

Hcnons30BaHnEe OCHOBHBIX CBONCTB J'IOI’apI/I(l)MOB B 3aJ1a4ax C
nmapameTpamMmu.

16

TpuUroHoMeTpUYECKUE YPABHEHHUS C TAPAMETPOM. 2

Paznuunbie MECTOAbI pCUICHUA TPUTOHOMCTPUICCKUX
ypaBHeHI/Iﬁ B 3aBUCUMOCTHU OT yCJIOBHA.

17

TexkcToBbIe 3aa49M C UCITIOJIb30BAHUCM ITapaMcETpa. 1

[Ipumeps! pelieHust TEKCTOBBIX 3a1a4 C MapaMETPOM.

18

HapaMeTp B 3alaHUAX CAUHOT'O I'OCY JAPCTBCHHOI'O 9K3dMCHA 3

Paccmotpenne 3aganmii  EI'D, BKIOYaloOmMUX pEHICHHUE
ypaBHEHUN M HEPABEHCTB C MapaMeTpOM 3a MpPEIbILAYyIINE
TOBbI.
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