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IHOACHUTEJIBHAS 3AIINCKA

VYueOHbIil (25IeKTUBHBIN) Kypc «Pemienne 3amau ¢ mapamerpamu» B 11
KJacce pa3paboTaH B LENsAX oOecredeHusl MpUHIMIA BapUATUBHOCTH M y4yeTa
UHAUBUAYAITBHBIX TOTpEOHOCTEW 0OydYarouuxcs, TMPU3BaH peaIn30BaTh
CIEAYIONIYI0 (QYHKIIUIO: PACHTUPUTh, YIIIYOUTD, TIOTTOTHUTD H3y4YeHUE YICOHOTO
npenMera «MaTtemaTuka: anrebpa U Havajia aHaJIn3a, TEOMETPHS.

Y4eOHbIN (AMEKTUBHBIN) Kypc SBISETCS 00s3aTeIbHBIM JJI BBIOOpA
U3YUYEHHUS BCEMU O0YYArOIUMHUCS Ha YPOBHE CPeaHET0 001Iero oopa3oBaHus.

MECTO B YYEBHOM IIJIAHE

Ha ypoBHe cpeanero o6iero o0pasoBanus yueOHbIN (9JEKTUBHBIN) KypC
«Pemenne 3amau ¢ mapameTrpamMu» SBIAETCS 00sI3aTEIBHBIM ISl U3YUYEHUS U
SIBJISICTCS OJTHOM W3 COCTaBJISAIOMIMX TMPEIMETHOM oOjactu «MaremaTuka u
uHpopmartukay. [Iporpamma yue6HOro (351eKTUBHOr0) Kypca «Pemienue 3agau
C mapaMeTpaMmu» paccuuTaHa Ha 34 yuyeOHBIX 4acoB B T'OJl, | 4ac B HEJEIo.

DneKkTuBHbIN Kypc «Pelienue 3agay ¢ napaMmeTpaMmm» NpeaHa3HAueH JJIs
ydamuxcsi 11 kiacca, KOTOpbIE XOTST HAYYUTHCS CIIOCOOAM pelieHUs 3a7ad
MOBBIIIEHHOTO YPOBHSI CIOXKHOCTH MO anre0pe W HayaiaMm aHaiau3a. Y4eOHo-
TEMATUYECKUM TJIaH U COIEp’KaHUE Kypca MOCTPOEHO TaKUM 00pa3oM, 4TOOBI
HapsiLy C TOAJNEPXKKOM 0a30BOro Kypca MaTEeMaTUKH CTapuied IIKOJIbI
paccMOTPETh PEUIEHUE 3aa4 MOBBIIIEHHOTO YPOBHSI CII0KHOCTH, BKIFOUEHHBIX
B COOpPHHKM KOHTPOJIbHO-U3MEPHUTENBHBIX MAaTE€pPUaIOB W HE HaIISAIINX
OTpa)KeHHUE B YUCOHUKAX.

OCHOBHBIM HalpaBJIECHUEM MOJAECPHHU3ALNN MATEMATUYECKOrO IIIKOIBHOIO
o0pa3oBaHus SIBISIETCS OTPA0OTKAa MEXaHM3MOB HUTOTOBOM aTTECTAIlUU Yepe3
BBEJCHUE €JMHOr0 TOCyJAapCTBEHHOro »sk3ameHa. B 3amanusix EI'D mo
MaTeMaTUKEe C pPa3BEpHYTHIM OTBETOM (4acth C), a Takke ¢ KpaTKUM OTBETOM
(dactp B), BcTpeuaroTcs 3ajauu ¢ napamerpamu. [losiBieHue Takux 3ajaHuii Ha
JK3aMEHaXx JaJeKO HE CIy4ailHO, T.K. C UX IOMOLIBIO MPOBEPSIETCA TEXHHUKA
BiajeHusl (OopMylIamMu DJIIEMEHTApPHOW MAaTEeMaTUKH, METOJaMU pelIeHUs
YPaBHEHU W HEPABEHCTB, YMEHHE BBICTPAUBATh JIOTMYECKYIO LEMOYKY
pacCcy X JE€HUN, ypOBEHb JIOTMYECKOrO MBIIUICHUS y4Yallerocss W HUX
MaTEeMaTHYECKON KyJIbTYpBHI.

Pemienwnto 3a1a4 ¢ mapaMeTpaMu B IIKOJBbHOM IpOrpaMMe YAENSIETCS Majlo
BHUMaHUA. BOJTBIIMHCTBO ydamuxcsi MO0 BOBCE HE CIPABISIIOTCS C TaKUMU



3a/1a9aMu, MO0 MPUBOISAT TPOMO3JIKUE BRIKIAIKH. [[puauHOI 3TOTO SBISETCS
OTCYTCTBHE CHUCTEMBI 3aJaHUN IO JAHHOW TeMe B IIKOJBHBIX yueOHUKaX. B
CBS3M C DJTHM BO3HHKJIA HEOOXOIMMOCTh B pa3paboOTKe | IMPOBEICHUHU
3JIEKTUBHOTO Kypca JiJIsl CTapIICKIaCCHUKOB 10 TaHHOM TeMe.

MHoroo6pa3ue 3aa4d ¢ mapaMeTpaMyi OXBaThIBACT BECh KypC IIKOJIBHOM
MareMaTuky. BriajgeHue npueMamu pelieHus 3ajad ¢ napaMeTpamud MOXKHO
CUUTATh KPUTEPUEM 3HAHMU OCHOBHBIX Pa3J/IeJIOB IIKOJILHOW MaTEMaTHKH,
YPOBHS MAaTEMaTUUYECKOI'0 U JIOTUYECKOT'0 MBIIIJICHUS.

BBenenue nsnektuBHOro kypca «PemieHue 3amad ¢ mapameTpaMuy
HE0oOXOoAUMO ydYaliuMcs B Halle BpeMs mpu moaroroBke k EI'D. Branenwme
npueMaMy peIIeHUs 3a7ay C MapamMeTpaM MOKHO CUUTATh KPUTEPUEM 3HAHMI
OCHOBHBIX pPa3/IeIOB IIKOJbHOM MAaTeMAaTUKH, YPOBHS MAaTeMaTUYECKOro M
JIOTHYECKOI0 MBIIIIJICHUS.

Pemenne 3amay, ypaBHEHHM C mapaMeTpaMH, OTKPBIBAECT IMEPEN
YYAIIUMHUCS 3HAYUTEIIBHOE YUCII0 IBPUCTUUECKUX IMPUEMOB OOIIETO XapaKTepa,
IEHHBIX JJIi MaTeMaTUYeCKOrO pa3BUTUSA JIMYHOCTHU, MPUMEHAEMBIX B
UCCJICJIOBAaHUAX M Ha JIIOOOM JPYroM MaTeMaTH4YecKoM Matepuaiie. MimeHHO
TaKWe 3a/Ja4d WIPAOT OOJIBIIYI0 POJb B (POPMUPOBAHHMH JIOTHUECKOTO
MBIIIJIEHUS] 1 MAaTEMATUYECKON KYJIBTYPhl Y IKOJbHUKOB. [loaTOMY yyanuecs,
BJIAJICIOIIME€ METO/IaMU PEIICHUS 3a/1a4 C TapaMeTpaMu, YCIIEITHO CIIPAaBIISIOTCS
C IpyTUMU 3aJja4aMH.

HEJAN U 3AJJAYU KYPCA

. @opMHUpPOBATh y YYalIMXCS YMEHHUS W HABBIKM IO PEUICHUIO 3a/1ad C
napaMeTpaMy, CBOJSIIUXCA K MCCIEAOBAHUIO JIMHEHWHBIX M KBaJPaTHBIX

aBHECHMH, HEPaBEHCTB I moAroToBkH K EI'D 1 k 00ydeHuIo B By3e.

b

. Nzyuenue kypca npeanonaraet GOpMHUpPOBAHUE Yy Y4YaIllerocs MHTEpeca K
peaMETY, Pa3BUTHE MX MaTEMaTHUECKUX CIIOCOOHOCTEMN, MOATOTOBKY K EI'D
. Pa3BuBaTh HcCCIENOBATENbCKYI0O UM IO3HABATENBHYIO JEATEIIBHOCTD
y4alerocs.
. OO6ecneunTh yCIOBHS AJI1 CAMOCTOSITENIbHON TBOPUYECKOU PabOTHI.

Jnga peamusanuu  ueiied W 3aad  JTAaHHOTO Kypca MPEInoJiaracTcs
UCIIONIb30BaTh ClEAyromue (OpMbI 3aHSATUN: JIEKIUH, NPAKTUKYMBI 10
pElIeHuIo 3a71a4, CeMUHaphl. JJoMUHAHTHOM ke (HOpMOI yueHHUsI T0HKHA CTaTh
UCCJIeI0OBATEIbCKAS JEATEIHHOCTD YUEHUKA, KOTOpasi MOKET ObITh pean30oBaHa
KakK Ha 3aHATHUSX B KJIacCe, TaK U B XOJI€ CAMOCTOSTEIIbHON Pa0bOThI ydaIuXcsl.



Bce 3aHATHA MOMKHBI HOCUTH MPOOJEMHBIM XapakTep M BKIOYaTh B ceOd
CaMOCTOSITETIbHYIO paboTy. VYCHEmHOCTh YCBOGHHUS Kypca OINpeieNsieTcs
npeoOjajaHieM CaMOCTOSITEJIbHOM TBOpPUYECKOW paboThl ydeHuKa. Takas
OpraHu3alys 3aHSATUH CIIOCOOCTBYET peanu3allii pa3BUBAIOIINX IeJIel Kypca.

3agaun ¢ mapameTpaMu Jal0T MPEKPACHBIM Matepuan sl HaCTOAIICH
y4eOHO-HCCIIeIOBATEIbCKOM PabOTHI.

OcHoBHBIe  GOpMBI  OpraHM3aluM  y4eOHBIX  3aHATUM:  Oecena,
npakThueckas pabora, ceMuHap. PasHooOpasHBI AUAAKTUUECKUNA MaTepuas
Ja€T BO3MOXHOCTH OTOMpaTh JTOMOJHUTEIbHBIC 3aJaHus JJIA O0Yy4YaroIIUXCs
pPa3HOM CTENEHH MOATOTOBKU: YpPOBEHb CIIOKHOCTH 3a7ad BapbUPYETCs OT
IPOCTBIX 0 KOHKYPCHBIX M OJMMIIMAJAHBIX. Bce 3aHATUS HampaBiieHbl Ha
pa3BUTHE UHTEpPECA IIKOJIBHUKOB K MPEIMETY, Ha PACIIMPEHUE MTPEACTABICHUN
00 U3y4aeMoM MaTepuase, Ha peleHrne HOBBIX U MHTEPECHBIX 3a7a4. OHUM U3
o0pa3oBaTeIbHBIX PE3YNHTATOB SBISETCS pa3paboTKa W 3alluTa MPOEKTOB
00yJaromUMHUCS.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI

JIMYHOCTHBIE PE3VJIBTATBI

I'paxxnanckoe BocrnuTaHue: CHOPMHUPOBAHHOCTh T'PAXKTAHCKOW TO3UIIUH
o0ydJaromerocss Kak aKTUBHOTO W OTBETCTBEHHOTO 4YJ€HA POCCHMCKOTO
o0IecTBa, MPEJCTABICHHE O MAaTEeMAaTHUYECKUX OCHOBaX (DYHKIIMOHHUPOBAHMUSI
Pa3IMUHBIX CTPYKTYP, SBJICHHH, IPOILIEAYP TPAKIAHCKOTO 001IecTBa (BBIOOPHI,
OMPOCHI U JIPYTro€), YMEHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTaMH
B COOTBETCTBHH C UX PYHKIMSIMU U Ha3HAYCHUEM;

[TarpuoTnyeckoe  BocnuTaHue:  CHOPMUPOBAHHOCTH  POCCUHCKOM
rpaXJaHCKONW MJACHTUYHOCTH, YBAXKEHUS K TMPONUIOMY U HACTOAIIEMY
POCCUHCKOW MaTEMATUKH, [IEHHOCTHOE OTHOIIEHUE K JOCTUXKEHHUSM POCCUUCKHUX
MAaTEMATUKOB M POCCHUMCKOM MAaT€MaTHYECKOW IIKOJIbI, UCIOJb30BAHUE ITUX
JTOCTHXKEHUH B IPYTUX HAyKaX, TEXHOJIOTUSX, cpepax SKOHOMHUKHU;

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE: OCO3HAHUE AYXOBHBIX IIEHHOCTEH
poccuiickoro  Hapoja, C(QOPMHUPOBAHHOCTH  HPABCTBEHHOI'0  CO3HAHWS,
AOTUYECKOr0 TMOBEJCHMS, CBS3aHHOIO C TMPAKTUYECKUM MPUMEHEHUEM
JIOCTUKCHUN HAYyKU U JIESITEIbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOT'O BKJIaJa B
MIOCTPOCHHUE YCTOWYHUBOTO OYTIYIIIETO;

DCTETUUYECKOE BOCIUTAHUE: ICTETUYECKOE OTHOILIEHUE K MUPY, BKIIOUast
ACTETUKY MAaTeMaTHUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peIIeHUM,



pacCcykJeHUH, BOCIIPUUMYUBOCTh K MAaTEMaTUYECKUM aCIEeKTaM pa3InYHBIX
BUJIOB UCKYCCTBA;

duznyeckoe BOCIHUTAHHE: CHOPMUPOBAHHOCTH YMEHHUS TMPUMEHSThH
MaTEeMaTUYECKUE 3HAHUS B MHTEpEcax 3J0pOBOT0 U 6€30MmacHoro oopasa Ku3HH,
OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0POBBIO (3I0pOBOE TMHTAaHHE,
cOQIaHCUPOBAHHBIM PEXHUM 3aHATUH M OTAbIXa, peryiisipHas ¢uzndeckas
aKTUBHOCTB), (M3MUECKOE COBEPIICHCTBOBAHUE NPHU 3aHSATUSAX CIOPTHUBHO-
03/I0POBUTENBHON JIEATETLHOCTBIO;

TpynoBoe BocmuTaHWe: TOTOBHOCTh K TPYyHdy, OCO3HaHHE IIEHHOCTH
TPYIOTIO0HS, MHTEPEC K Pa3InUHbIM cepam nmpodhecCHOHAIBHOM AeATeTbHOCTH,
CBSA3aHHBIM C MATEMAaTHMKOM M €€ TMPHIOKEHUSIMH, YMEHHE COBEpIIaTh
OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccuu W peaau30BBIBATh COOCTBEHHBIC
KU3HEHHbIC IIJIaHBl, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHUYECKOMY
00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEW JKM3HU, TOTOBHOCTH K
AKTUBHOMY Yy4YaCTHIO B PEIICHUH TMPAKTHYECKUX 3a]ad MaTEeMaTHYECKOH
HAIPaBJICHHOCTH;

DKOJIOTUYECKOE  BOCIHUTaHUE: CPOPMUPOBAHHOCTH  IKOJIOTHUYECKOM
KyJbTYpbl, NMOHUMAHWE BIUSHUS COLUATBHO-9KOHOMUYECKHX MPOIIECCOB Ha
COCTOSIHHE TPUPOJHON U COIMAIBHOW Cpelbl, OCO3HAHWE TJI00aJIHLHOTO
XapakTepa OJKOJOTMYECKHUX  MpoOJeM, OpHeHTalus Ha  NOpUMEHEHUE
MaTEMaTUYECKUX 3HAHUU U pelIeHUs 3a7a4 B 00JIaCTH OKPYXaloleh Cpesbl,
IUTAHUPOBAHUE TIOCTYNKOB U OIIEHKH WX BO3MOXHBIX TOCIEICTBUN ISt
OKPY’KAIOIIEN CPEBI;

[leHHOCTH HAy4YHOrO TMO3HAHUA: CHOPMHUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN
NPAKTUKHA, TMOHMMAaHUE MaTeMaTHYeCKOM HayKH Kak c¢epbl YelOBEYECKOH
NESTEHLHOCTH, ITANOB €€ Pa3BUTUS U 3HAYUMOCTH JJISI Pa3BUTHUS [IUBUIIH3AINH,
OBJIaJICHUE SI3bIKOM MAaTEMAaTUKU U MAaTEeMaTHYECKON KyJIbTYpOil KaK CPEACTBOM
MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISATH MPOCKTHYIO M UCCIE0BATEIBCKY IO
NEeSTENHHOCTh NHIMBUYAIbHO U B TPYIIIIE.

JIM4HOCTHBIE pe3yIbTaThl, 00ECTICUNBAIOIINE AAANTAIIMIO 00yYarOIIeTr OCs
K M3MEHSIOIIMMCS yCJIOBUSAM COLIMATBHON U MPUPOJHON CPEllbl: TOTOBHOCThH K
JEUCTBUSIM B YCJIOBHUSX HEOINPEACIEHHOCTH, TOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO0 NeATEIbHOCTh, B TOM YHCIE yMEHHE
YUUTHCS Y APYTHX JIOJEH, IpUOOpEeTaTh B COBMECTHOW JEATEIbHOCTH HOBBIC
3HAHMS, HaBBIKK W KOMIIETEHIIMM U3 OIbITa JAPYTUX; HEOOXOJUMOCTH B
(¢bopMUpOBaHUN HOBBIX 3HAHWHW, B TOM uucie (HOpMyIupoBaTh UACH, MOHSITHS,



rUNoTe3bl 00 OOBEKTaX U SIBICHHUSX, B TOM YHCJIE paHee HE H3BECTHBIX,
OCO3HaBaTh Ie(PUIIMTHI COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH, MJIAHUPOBATh
CBOE pa3BUTHE, CIOCOOHOCTHIO OCO3HAaBATh CTPECCOBYIO  CHUTYalHIO,
BOCIIPUHUMATh CTPECCOBYIO CUTYyallMI0 KaK BbBI3OB, TPEOYIOMIUN KOHTpPMED,
KOPPEKTHUPOBATh MPUHUMAEMBIE PEIICHUS] W JEUCTBHs, (POPMYIHUPOBATH U
OLICHMBATh PUCKHU U TIOCTEACTBUS, (HOPMHUPOBATH OIBIT.

METAIPEAMETHBIE PE3VJIBTATHI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

bazoBrle nornueckue IeCTBUA:

— BBIABIATH M XapaKTepU30BaThb  CYIIECTBEHHbIE  MPU3HAKU
MAaTEMAaTHYECKUX OOBEKTOB, TIOHATHH, OTHOIICHUH MEXIy MOHSTHIMH,
dbopMynHpoBaTh ONpEICICHHs] TOHATUM, YCTAHABIMBATH CYIIECTBEHHBIM
PU3HAK KjIacCU(PUKAIIMU, OCHOBaHUS ISl 0OOOIICHHUS M CpaBHEHUS, KPUTCPUH
IPOBOAMMOrO aHajau3a; BOCHPUHUMATh, (POpMyIUpoOBaTh U MPeoOpPa3OBBIBATH
CYXKJIEHUS: YTBEPAUTEIbHBIE U OTPUIIATEIbHbIC, EIUHUYHbBIC, YACTHBIE U O0IIHeE,
YCIIOBHBIE;

— BBISIBISITh MaTEMaTHYECKHWE 3aKOHOMEPHOCTH, B3aUMOCBS3M U
IpPOTUBOpEUHs B (pakTax, JaHHBIX, HAOMIOJACHUSIX U YTBEPKICHUSAX, MTpeaiaraTh
KPUTEPUH JJIS BBISIBICHUS 3aKOHOMEPHOCTEW M IPOTUBOPEUMIA; A€JIaTh BBIBOJIBI
C UCIIOJNIb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJIHOYEHUH, YMO3aKIFOUEHHUH 110 AaHAJIOTUH;

— TPOBOJIUTH CAMOCTOSITEIBHO JIOKA3aTENbCTBA MAaTEMaTUYECKUX
yTBEp)KJIEHUN (MpsIMbIE W OT MPOTHUBHOIO), BBICTPAUBATH AapryMEHTAIIHIO,
IPUBOJIUTH IPUMEPHI M KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHUS
Y BBIBOJIBI; BEIOMPATH CIIOCO0 pelieHus yaeOHOM 3a/1aun (CpaBHUBATh HECKOIBKO
BApMAHTOB pelIeHus, BbHIOMpaTh Haubolee MOAXOASIIHUNA €  y4ETOM
CaMOCTOSITETILHO BBIJIETICHHBIX KPUTEPHUEB).

bazoBrle ucciemoBaTeIbCKUE IEUCTBUS:

— HCIOJNB30BaTh BOIPOCH KaK HCCIEAOBATENbCKUI HHCTPYMEHT
no3HaHusi, (OpPMyIUPOBAaTh  BOMPOCHl, (DUKCUpPYIOIIKE MPOTUBOpEUHE,
npoOsiieMy, yCTaHaBIMBaTh HCKOMOE W JlaHHOe, (OpPMHpPOBATH THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

— TPOBOAWTH CAMOCTOSTEIBHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,
UCCJIEIOBAaHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa,
SIBJICHUS, TIPOLIECCa, BBISIBIICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMHU, SIBJICHUSIMH,
pOLIECCaMU;



—  CcaMOCTOATENbHO (opMynupoBaTh OOOOIIEHUS ¢ BBIBOJBI  TIO
pe3ynbTaTaM  MPOBEAEHHOTO  HAONIOACHUS, HCCIENOBaHUS, OICHUBATH
JIOCTOBEPHOCTh ~ TOJNYyYEHHBIX  pPE3yJbTaTOB, BBHIBOJOB U  00O0OIICHUN;
POrHO3UPOBATh BO3MOXKHOE pa3BUTHUE TIPOIECCa, a TakXKe BBIABUTATH
MIPEINOJIIOKEHUS O €T0 Pa3BUTUU B HOBBIX yCIOBHSIX.

Pabora ¢ nndopmanueii:

— BBISABIATH JeUIUTH HH(GOPMAIINH, TaHHBIX, HEOOXOAUMBIX JJIS OTBETA
Ha BOMPOC U /I PEIICHUS 3a]1auu;

— BbIOMpaTh HMHPOPMALMIO M3 HCTOYHHUKOB PA3JIMYHBIX THUIIOB,
aHAIM3UPOBATh, CHCTEMATH3UPOBATh M HWHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3TUYHBIX BUIOB M (JOPM IIPE/ICTABIICHNUS,

— CTPYKTYpUpPOBaTh HWH(MOpPMAIMIO, TPEACTaBIATh €€ B Pa3IUYHBIX
dbopmax, WILTIOCTPUPOBATH TPaQUICCKU;

— OIEeHMBaTh HAA&KHOCTh HMHPOPMAIMM 1O  CaAMOCTOATEIHHO
chopMyIMpOBaHHBIM KpUTepusiM. KOMMyHUKAaTUBHBIC YHUBEPCATbHbIE yUeOHbIC
JIEHCTBUA:

— BOCHPUHMMATh U (OPMYIHPOBATH CYXKJIEHUS B COOTBETCTBUU C
YCIIOBUSMHM M 1EJISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY
3peHHUs B YCTHBIX U MMCbMEHHBIX TEKCTAX, AaBaTh MOSICHEHUS 10 XOAY pEUICHUs
3a/1auyu, KOMMEHTUPOBATH MOJTYUYEHHBIN pe3ybTaT;

— B X0JI¢ OOCYXJEHHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM
TEMBI, TPOOJIEMBI, pEIIaeMOil 3a/1a4u, BBICKa3bIBATh UJICH, HAIICJICHHBIC Ha ITOUCK
pEIIeHHs], COMOCTAaBISATh CBOM CYXIEHUS C CYXKICHUSMU IPYTUX YYaCTHHKOB
auanora, 0OHapy>KMBaTh Pa3IMuUe M CXOJICTBO MO3MUINH, B KOPPEKTHOM (popme
dbopMynHpOBaTH Pa3HOTIACHsI, CBOM BO3PAKEHUS;

— TPENCTaBIATh Pe3yJbTaThl PEIICHUS 3a/layi, SKCIIEPUMEHTa, HCCIIeIOBaHUS,
IIPOEKTa, CAMOCTOSITENIbHO BEIOMPATh (DOpMAT BBICTYIICHHUS C YUETOM 3a/1a4
NPE3EHTAIMU U 0OCOOCHHOCTEH ayIUTOPUH.

PeryisiTuBHBbIe YHHBepcaibHbIe YueOHbIEe 1elicTBUSA

Camoopranuzanusi:

— COCTaBIIATh IUIAH, AJITOPUTM pEIICHUS 3a/layd, BBHIOMPATH CIOCOO
pelieHusi ¢ y4ETOM HMMEIOIIUXCSI PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBAaTh W KOPPEKTUPOBATh BAPHAHTHI PEHICHUN C Y4E€TOM HOBOU
uH(OpMaIINH.

CaMOKOHTpPOJIb:

— BIAJCTh HaBBIKAMHU TIO3HABATEIbHOM pedIeKCHH KaK OCO3HAHMS
COBEPIIIAEMBIX JCHCTBUI U MBICITUTENBHBIX MIPOILIECCOB, UX PE3YJIbTATOB, BIAJACTh



crocobamMu CaMoOIIPOBEPKH, CAMOKOHTPOIISI TMpoliecca W pe3yJibTaTa perieHus
MaTeMaTUYECKOM 3a7Ja4u;

— TMPEeABUAETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTH INPHU PEUICHUU
3aJlauu, BHOCUTb KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX 00CTOSTEILCTB,
JAHHBIX, HAMIEHHBIX OLTUOOK, BHISBICHHBIX TPYAHOCTEH;

— OIICHMBATh COOTBETCTBHME pPE3yJbTaTa LIETU U YCIOBUSIM, OOBICHITH
OPUYUHBI  JIOCTHDKCHHMSI WM HEJOCTHKEHUS Pe3yJbTaTOB JIEATeNbHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHast 1€ITEbHOCTb:

— TOHMMAaThb M  HCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOHM U
UHAUBUAYATbHON pabOThl MpU pElIeHWH Y4eOHBIX 3a7ad, MPUHUMATh LEhb
COBMECTHOM NIeATENbHOCTH, TJIAHUPOBATh OPTaHU3AILMI0 COBMECTHOWU PaboTHI,
pacnpenensiTh BUIbl padoT, JOrOBapUBATHCS, 00CYKAATh MPOIECC U Pe3yabTaT
paboThl, 060011aTh MHEHUSI HECKOJIBKUX JTIOJICH;

— y4YacTBOBaTh B TPyHmoBbIX ¢opmax padoTel (00CyXkaeHus, OOMEH
MHEHUH, «MO3rOBbIC IITYPMbD» M WHBIC), BBHIMOIHSATH CBOIO 4acTh pabOTHl U
KOOPJMHUPOBATh CBOM JEHCTBUSA C APYTMMH YJ€HAMU KOMAaH/bI, OLICHUBATh
Ka4yeCTBO CBOETO BKJIaJla B OOIIHM MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aHMOJICHCTBHUS.

[MPEAMETHBIE PE3YJIbTATHI

3HaTh OMNpEJENICHNE YPAaBHEHUsSI, COJEPIKAIIETO MapaMeTphbl; MPUHIUIIBI
pelIeHus] JIMHEWHOro, JPOOHO-pallMOHATBHOTO, KBAaJIPATHOT'O YpaBHEHUS,
COJIEpIKAILIETO TapaMeTp, alreOpanyeckuM METOAOM; METOJIUKY pPEIICHHS
yYpaBHEHHsI, METOJIbI PA3JIOKEHHS B 3a/1a4ax ¢ MapaMeTpaMmH.

3HaTh aNTOPUTM TIOCTPOCHUS TpadUKOB AIEMEHTAPHBIX (DYHKIUH,
ITOPUTMBI TIOCTPOCHHSI TpaduKOB (PYHKIMHA C TOMOIIBIO T€OMETPUYECKUX
npeoOpa3oBaHU  dTanbl  UCCHeAOoBaHUA Tpaduka (QyHKIMM, aIrOpUTM
NoCTpoeHHsT Tpaduyeckoro obpaza B CHUCTEME «I€pEMEHHas-apameTp» |
OTBICKaHUE PEIICHHUS.

3HaTh CBOWMCTBA DJIEMEHTAPHBIX (PDYHKIUN W yMETh MPUMEHSTh UX TPH
UCCJICIOBAaHUU; METOAbl  PEUICHUS  PAlMOHAIBHBIX, HPPAIUOHAIbHBIX,
aorapuMUYECKUX, TOKa3aTeIbHBIX W TPUTOHOMETPUUYECKUX YpaBHEHUH,
HEPABEHCTB M HUX CHUCTEM; TEOPETHUYECKHE OOOCHOBAaHMSI T€OMETPUYECKOrO U
(br3UIECKOro cMbIciia
ITPOM3BOIHOM.

3HaTh QJITOPUTM HAXOXKIEHUS TOYEK DJKCTPEMyMa M HKCTPEMYMOB
GYHKIIMT; adTOPUTM HAXOXKIACHHS POMENKYTKOB MOHOTOHHOCTH (DYHKITUH.



YMeTb NpPUMEHSTh METOAbl WU NPUEMBI PEUICHUS YpPaBHEHUN MNpH
OTBHICKAHUU KOpPHEN ypaBHEHUI, HEPABEHCTB M MX CHCTEM B 3aBHCUMOCTH OT
napamMerTpa; CTpouTh rpadukd (QYyHKIHH € HCHOJb30BAHUEM CBOWCTB JTOM
GyHKIIUU; CTPOUTH Tpa KK YpaBHEHUN B CUCTEME «IIEpeMEHHas-TIepeMEHHAS
U «mepeMeHHasapameTpy; IPUMEHSITh HATJIATHO-TpadhUIECKY IO
MHTEPIPETALUIO K PEHIEHUIO YPABHEHUM.

YMmeTs 000CHOBATH MPUMEHEHUE TOT'O UM MHOTO METO/1a; HaXOIUTh
HauOoJIbIlIee M HAUMEHBIIICE 3HaUCHUSI (DYHKITHI;

YMeTh NpUMEHSTh NEPUOUIHOCTD, YETHOCTh U HEUETHOCTh (PYHKITUH MPU
UCCJIEJIOBAaHUU;, CTPOUTH rpadHKH dJIEMEHTAPHBIX (YHKIIUH.

Ymerb MIPUMEHSTh rpaduyecKuit METOJ B CHUCTEME
«MEepEeMEHHA’ANEPEMEHHAs IPU PELICHUH YPAaBHEHUNW U HEPABEHCTB C
napaMeTpaMu; MPUMEHSTh aHATUTUYECKUE METOJIbI PELIEHUS] UPPALMOHATIbHBIX
yYpaBHEHH, COACpKAITUX MTapaMeTPbl; IPUMEHSATH TEOPETUUECKUE 00OCHOBAHUS
IPUMEHEHHS TIPOM3BOIHON K MCCIIEA0BAHUIO (DYHKIIUU.

YMerp wucciaenoBaTh MONYyYEHHYIO (YHKIMIO paHee U3YyYEeHHBIMU
METOJIaMU; OMPEEIATh AHAIUTUYECKUE BBHIPAKECHUSI, TE€OMETPUYECKHUE 00pa3bl
KOTOPBIX HMMEKT WIH OCh, WIM IUIOCKOCTh CUMMETPUHU. YMETh pEIIATh
UppalMoHalbHbIE, JIorapuMUYEecKre, TOKa3aTelabHble, ypaBHEHUS U
HEPABEHCTBA C MApaMETPOM KaK aHAIIUTUYECKH, TaK U rpaduIeCKU.

YMeTh NpOBOAUTH AOKA3aTENIbHBIE PACCYXKACHUS IPU PELICHUM 3a]ad,
UCIIONIb3Ysl W3BECTHBIE MaTeMaTHuecKue (akThl, OOHAPYKUBass BO3MOKHOCTHU
IUIS1 UX UCTIOJIb30BAHUA.

YMeTh TOYHO ¥ TPaMOTHO (HOPMYIMPOBATH TEOPETUUECKUE TTOJTOKEHUS U
U3JaraTb COOCTBEHHBIE PACCYXKICHHS B XOJ€ PEIICHU 3a/1a4.

YMeTh aHanu3upoBaTh 3a7ady M BbIOMpATh Hambojee paluoOHaIbHBIN
croco0 ee pelieHus, peniaTh 3aJaHusi, M0 TUIY MPUOIMKEHHBIX K 3aJaHUSIM
EIl'D.

YMeTs pemiath 3a1aun 0oJjiee BHICOKOM, MO CPaBHEHUIO C 00513aTEIbHBIM
YPOBHEM, CIIO)KHOCTH; TOYHO M TPAaMOTHO (OPMYIHPOBATH TEOPETHUECCKUE
MOJIOXKEHMSI M M3J1araTh COOCTBEHHBIC PACCYXKIEHUS B XOJI€ PEIICHUsS 3aJaHul;
II0JIb30BAThCSI MATEMATUYECKON CUMBOJIMKON. YMETh 'PaMOTHO M3JIaraTb CBOM
MBICIIA B YCTHOW M NMHUCbMEHHOW (hOopMe; MPaBHIBHO aHAIM3UPOBATH YCIOBHS
3a/layd; BBINONHATH T'PAMOTHBIM dYepTeX K 3aJade; BbIOMpaTh Hambomee
palMOHAJBbHBIA METOJl PELICHUS 3aJayd; CIIOXKHBIE 3aJaud pPacKiIaJblBaTh B
MOCTIEOBATEILHOCTh 00JIee TMPOCTHIX W CTAHJAPTHBIX 3a7a4; JIOTHYECKU
00OCHOBBIBaTh CBOW BBIOpAHHBIN METOJ pEUICHUS 3aJa4yH; HCIOJIb30BaTh



CUMBOJIMYECKUH SI3bIK JUIS 3aMUCH PEUIEHU TEOMETPUUECKUX 3a]1a4; HAXOIUTh B
Pa3TUYHBIX HICTOYHUKAX HH(OPMAINIO, HEOOXOMUMYIO JIJIsl PEIICHHS 3aJaUH.
[ToBBICHTH YPOBEHB CBOEH MATEMATHUYECKOW KYJIBTYPbI, TBOPUECKOTO Pa3BUTHS,
NIO3HABATEIbHON aKTHBHOCTHU.

B pe3yabTarte H3yuyeHUus Kypca yqalmuecs J0JKHbI YMETh!

1) pemaTh TUHEHBIC U KBaIPATHBIEC YPAaBHEHUSI C TAPAMETPOM;

2) pemaTh ~ UppalMOHAJIbHBIE,  Jorapu@Muyeckue,  IMOKa3aTeIbHbIC,
YpaBHEHHsI C TAPaMETPOM KaK aHAIMTUYECKH, TaK U rpaduIecKu;

3) mpuUMEHSATH anmapar anreOpbl U MATEMAaTHYECKOTO aHaIN3a JIJisl pelIeHUs
NPUKIAIHBIX 33]a4;

4) mpoBOIUTH NOKA3aTEIbHBIE PACCYKIAEHUS MIPU PEIICHUH 3a7a4, UCIIONIb3Ys
U3BECTHBIE MaTeMaTHueckue (PakThl, 0OHAPYKMBAsI BOSMOKHOCTH ISl UX
UCIIOJIb30BAHUS;

5) TouHO W TpPaMOTHO (POPMYIHUPOBATH TEOPETUUECKUE TOJNIOKEHUS U
U3JaraTb COOCTBEHHBIE PACCYKICHHS B XO/I€ PEIICHUS 3a/1a4;

6) yMeTh aHAJIMW3UPOBATH 3a/auy M BBHIOUPATh HauOoJee palMOHAbHBIN
croco0 ee pemieHus,

7) pemath 3a7aHus, 110 TUITY TPUOIMKEHHBIX K 3ananusm EI'D;

8) UMeTh OmBIT (B TEPMUHAX KOMIIETEHTHOCTEH) paboThl B IpyIine, Kak Ha
3aHATHX, TaK U BHE, paOOTHI ¢ HH(OpMaIue, B TOM YUCIIE U MOJTy4aeMoi
nocpescteom MHTEpHET

TEMATHYECKOE IINTAHUPOBAHUE

Ne HaumeHoBaHue pa3aesioB U TeM NMPOrPpaMMBbI KosnyecTBo
n/n 4acoB
1 Bsenenue. 1

[TonaTHe mapameTrpa, IPUMEHEHHUE, METOBI PELICHUS 3a1a4 C

napameTpaMu

2 JluneiiHble ypaBHEHUS, ypAaBHEHUS, IPUBOAUMBIEC K HUM. 2

3 CucTemMbl TUHEHHBIX YPaBHEHHH ¢ TapaMeTPOM U CTIoco0bI X | 1
pelIeHHs.

4 HepaBeHcTBa nepBoii cTeneHn ¢ mapaMeTpamu. 2




HepaBeHcTBa 1nepBod CTENEHW C mapaMeTpamu, ajJrOpuTM
peleHus.

YpaBHEHUSI BTOPOM CTENIEHU

KBagpaTheie ypaBHeHHs. COOTHOLIEHHE MEXKIYy KOPHSIMU
KBaJIPATHBIX YPABHCHUU.

3agayd HA HaAXOXKIECHHE HAWUOONBIINX W HAUMEHBIINX
3HAYECHUU.

HepaBeHcTBa BTOpOM CTENEHU C TapaMeTPaAMHU.

KBagpaTHeie ypaBHeHHs. COOTHOLIEHHE MEXKIY KOPHSIMU
KBaJIPATHBIX YPABHCHUU.

KBagpaTHbIii TpEeX4JIEH C TapaMEeTPOM U €r0 CBOMCTBA.

[lonsitTue kBaapatHoro TpexwieHa. OOmue cBeAeHUS.
3HaueHUE KBAIPAaTHOI'O TPEXWICHA MPU PA3TUYHBIX 3HAUCHUSAX
nepemeHHoi. Kopuu kBagpatHoro tpexuieHa. CocraBieHUe
KBaJPAaTHOT'O TPEXUJIEHA MO €r0 KOPHSM.

Teopema Buera nOpPUMEHHUTEIBHO K  yPaBHEHHSIM C
napaMeTpoM. 3HAaKM KOpPHEW KBAaJpaTHOrO TpeXuwieHa C
napaMeTpoM.

®opmysipoBka TeopeMbl Buera. [lpumepbl npuMeHeHUs
TeopeMbl Buera u Teopembl, oOpaTHOW Teopeme Buera.
Onpenenenue 3HAKOB KOpPHEH KBaJpaTHOI'O YPAaBHEHUS B
3aBUCUMOCTH OT 3HAYEHUH MapaMeTpa.

Pacnonokenne mapaboibl OTHOCHUTEIBHO OCH aOCIucC U
napameTp.




PaccmMoTpeHre  BO3MOXKHBIX ~ CIy4acB  pPacIOJIOKEHUS
napabojibl  OTHOCHTENIbHO ocu abcmucc. ['paduueckoe
NpEICTaBICHNE TIPH PEIICHUH 3a7ad.

10

I'paduueckue nmpuembl pelieHUs KBaJAPAaTHBIX ypaBHEHUU WU
HEPABEHCTB C TapaMETPOM.

Pemenue 3amau ¢ mapameTpaMu = C HCIOJIB30BAaHUEM
M300pakKeHUs Ha TJIOCKOCTH (X;a), T/ie a- mapameTp. Pemenue
3a/lay ¢ mapamMeTpaM C UCIOJIb30BAaHHEM H300pa’KeHUs Ha
mIockocTu (X;y). Pelenue 3amad ¢ mapaMeTpoM pasHbIMU
metonamMu. Pemenue 3amad ¢ mapamerpamu Ha
PacroIoXKeHne KOpHEH KBaIpPaTHOTO TpexuwieHa
OTHOCUTEIBHO TOYKH, OTPE3KA.

11

PanmonanbHble ypaBHEHUS ¢ HapaMeTpaMH.

[Ipumepsl  pemeHus pallMOHAIBHBIX ~ YPAaBHEHUU C
napameTpom

12

Pemienne npoOHO - pallMOHATIBHBIX YPaBHEHUH € TTapaMEeTPOM.

[Tpumepsb! pemieHust IpoOHO — PAIMOHAIBHBIX YPaBHEHUM C
napaMeTpoM, CBOJAIIMECS K JMHEWHBIM WM KBaJpPaTHBIM
ypaBHEHUsIM. VICKiTt0OUeHHE MTOCTOPOHHUX KOPHEW, T. €. YUCEI,
KOTOpBhIE OO0paImamT 3HAMEHaTeldb B HyJb. Haxoxnenue
3HAUEHUS MapamMeTpa, 0Opalaroiero 3HaMeHaTeNb B HyJIb, T.
€. PEIIEHUE COOTBETCTBYIOIIETO YPAaBHEHUS OTHOCUTEIBHO
napamerpa.

13

Pemienne  pauuoHaIBHBIX ~ HEPABEHCTB,  COJAEPIKAIIUX
napameTp, METOJI0M MPOMEKYTKOB

MeTto MpOMEXKYTKOB PEIIEHUs pALMOHAJIbHBIX HEPABEHCTB.

14

[Toka3zaTenbHble ypaBHEHHS C TAPAMETPOM.

PaznuuHble METOIBI pelIeHUs MMOKa3aTeNbHbIX YPABHEHUN B
3aBUCUMOCTH OT YCJIOBHUSL.




15

Jlorapudmudeckue ypaBHEHHS C TapaMETPOM. 3

Paznuunbie METONBI pemieHus JIorapuMUUECKUX YpaBHEHUM
B 3aBUCUMOCTH OT YCJIOBHUS.

Hcnons30Banne OCHOBHBIX CBOMCTB jorapu(mMoB B 3aj1auax ¢
napaMeTpaMH.

16

Tpuronomerpudeckrue ypaBHEHUs C TapaMeTPOM. 2

Paznuunble  MeTombl  pelIeHHsT — TPUTOHOMETPUYECKHUX
YPaBHEHUH B 3aBUCUMOCTH OT YCJIOBUS.

17

TexcToBbIe 337241 C UCIIOIL30BAHUEM TTapaMeTpa. 1

[Tpumepsl perieHnst TEKCTOBBIX 3371a4 C MTApaMETPOM.

18

[TapameTp B 3a1aHUSX €IMHOTO TOCYAApPCTBEHHOT'O SK3aMeHa | 3

Paccmotpenne 3agmanmit  EI'D, BkiIOYaromux penieHue
YPaBHEHUW W HEPABEHCTB C IMApaMETPOM 3a MPEIbIAYIINE
TOJIBI.
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