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MNOACHUTEJIBHASA 3AIINCKA
[IporpaMMa 53J€KTHBHOIO Kypca MO MaTeMaTuke « PelleHue 3aaay MOBBIMIEHHON CIIOKHOCTH»
paspaborana Ha ocHoBe @DI'OC COO ¢ y4eTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEeIbABISEMBIX K MaTeMaTHUYeCKOMY OO0pa30BaHMUIO, M TPAAULUNA POCCHUHCKOTO OOpa3oBaHMS.
Peanuzanus mporpaMMbl o MaTeMaTHKe 00€CleYMBAECT OBJAJCHHE KIIIOUEBBHIMH KOMIETCHIIHSIMH,
COCTaBISIIOLIUMU OCHOBY JJIi CaMOpPa3BUTHS W HENPEpPHIBHOIO 0O0pa30BaHUA, LEJIOCTHOCTD
OOMIEKYJIbTYPHOTO, INYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHSI JTMUYHOCTH 00YJaOLIHXCS.
B mporpamMMe 31€KTHBHOrO Kypca IO MareMaTHKe « PelieHue 3ajay MOBBIILIEHHOM CIIOXKHOCTH»
yuTeHBl Ujieu U nojoxeHus «KoHuenuuu pa3BuTHs MareMaTrudeckoro odpasoBaHusi B Poccuiickoii
Oeneparumny. B cooTBETCTBUM ¢ Ha3BaHMEM KOHIEMIIMKM MaTEeMaTHYeCKOe 00pa30BaHHUE JOJIKHO, B
YaCTHOCTH, pelaTh 3aaady oOecreueHuss HEOOXOOMMOro CTpaHe 4YHucia OO0y4aroIuxcs,
MaTeMaThyecKas MOJArOTOBKAa KOTOPBIX JOCTATOYHA JJISl MPOAOJKEHUs 00pa30BaHUs MO Pa3IMYHbIM
HAIpaBIICHUSM, BKJIIOYasl MPENoJaBaHUE MAaTeMaTHKH, MaTeMaTU4YECKUE HCCIEJO0BaHUsA, paboTy B
cdepe nHPOPMALIMOHHBIX TEXHOJIIOTUN U APYTUX, a TAKKe 00ecreueH s A Kaxa0ro o0ydaromierocs
BO3MOXXHOCTH JOCTHKCHHUS MAaT€MaTH4YEeCKOW MOJTOTOBKH B COOTBETCTBUU C HEOOXOIHMMBIM €My
ypoBHeM. MIMeHHO Ha pelieHue 3THX 3ajad HallejeHa Iporpamma M0 MaTeéMaTHUKe YIIIyOJIECHHOTrO
YPOBHSL.
B smoxy mudpoBoii Tpanchopmanuu Becex cdep UYeIOBEUSCKON NEATEThbHOCTH HEBO3MOXKHO CTATh
00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpolleld MaTeMaTH4eCKOM MOJArOTOBKU. ITO
OoOyCIIOBJIEHO TE€M, UYTO B HAlld JHH PacTeT YHUCIO CIEHUaIbHOCTEH, CBS3aHHBIX C
HEMOCPEACTBEHHBIM TMPUMEHEHHEM MaTeMaTuKu: U B cdepe SKOHOMHUKU, U B OuszHece, U B
TEXHOJIOTHYECKHUX 00JacTsIX, U Jaxke B TyMaHUTapHbIX chepax. Takum obpazom, Kpyr oOydaromuxcs,
JUISE KOTOPBIX MaTeMaTHKa CTaHOBHUTCS 3HAYMMBIM MpeAMETOM, (yHAaMEeHTOM oOpa3oBaHMUs,
CYILIECTBEHHO pacuiupserca. B Hero BXoaaT He TOJIbKO 00ydarouiuecs, MiIaHUPYIOLINe 3aHUMAaThCs
TBOPUYECKON M HCCIEI0BaTeNbCKOM paboToil B o0sacTu MaTeMaTHKH, WHQPOPMATHKH, (U3KKH,
SKOHOMUKHM M B JAPYrUX 0OJacTsX, HO M Te, KOMY MaTeMaThKa HYy>KHa JJis MCIOJb30BaHUS B
npodeccusix, He CBA3aHHbIX HEMOCPEACTBEHHO C HEH.
[lpuknagHas 3HAYUMOCTh MaTeMaTWKM OOYCJOBJIEHAa TEM, YTO €€ MPeIMEeTOM  SBISIOTCS
(dyHaaMeHTalbHbIe CTPYKTYphl HAIllero MHpa: MPOCTPAHCTBEHHBbIE (OPMBI U KOJUYECTBEHHBIE
OTHOILIEHMS, (PYHKIIMOHAIBHBIE 3aBHUCHMOCTH W KaTErOpUU HEONPEIEeNCHHOCTH, OT MPOCTEHIIuX,
YCBAaMBAaEMBIX B HENOCPEACTBEHHOM OMbITE, 1O TOCTATOYHO CI0KHBIX, HEOOXOAUMBIX JJIS1 PA3BUTHUSA
HAYYHBIX U TEXHOJIOTHYECKUX HEOOXOAMMBIX U Pa3BUTHS HayUHBIX M TEXHOJOTHYECKUX uaeh. be3
KOHKPETHBIX MaTeMaTHUYeCKUX 3HAHUN 3aTpyJHEHO NOHMMAHHWE MPUHIMUIIOB YCTPOHCTBA H
HCIIOJIb30BAaHUsI COBPEMEHHON TEXHHUKH, BOCIPUATUE U UHTEPIPETAIUs Pa3HOOOPa3HON COIMAIbHOM,
HKOHOMUYECKOM, MOMUTHYECKOH HHOpMaly, ManodPQpeKTHBHAa TOBCEIHEBHAS IpaKTUYECKas
IesATenbHOCTh. Bo MHOrMX cdepax mnpodeccHOHATBHOW JeSTENBbHOCTH TpPeOYIOTCS yMEHHS
BBITOJIHATh PACUEThl, COCTABIATH AITOPUTMBI, MPUMEHATH (OPMYIIbI, TPOBOJUTH I€OMETPUUYECKHE
U3MEpPEHUs U MIOCTPOCHUS, YUTATh, 00pabaThIBaTh, MHTEPIPETUPOBATH U MPEICTABIATH HHPOPMALIUIO
B ByJIe TaOJIMII, IMarpamMm U rpaduKkoB, HOHUMATh BEPOSITHOCTHBIM XapakTep cilydaifHbIX COOBITHH.
OMHOBpPEMEHHO C pacUIMpeHHeM cdep NMPUMEHEHUS MaTeMaTWKH B COBPEMEHHOM OOIECTBE BCE
0oJsee BaXXHBIM CTAHOBUTCSI MaTEeMAaTUYECKUN CTUJIb MBIIUIEHUS, MPOSBISIOUIUICS B ONPEIEICHHBIX
YMCTBEHHBIX HaBBIKaX. B mpolecce wu3ydeHHs] MaTeMaTUKM B apceHall NPUEMOB U METOOB
MBIIUIEHHS YeJIOBEKa €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHAYKIUS M JeAYKIHs, 0000LIeHHe U
KOHKpEeTH3alusl, aHajllu3 M CHHTE3, KiacCUHKAIUs M CcucTeMaTu3ainusi, aOCTparupoBaHUE W
ananorusi. OObEKThl MaTEeMaTHYECKUX YMO3AKIIIOUCHHH, TPaBUiIa X KOHCTPYHPOBAHUS PACKPBIBAIOT
MEXaHU3M JIOTHYECKUX IIOCTPOCHUH, CHOCOOCTBYIOT BBIpaOOTKE YMeHHs (HOPMYIHPOBATS,
00OCHOBBIBAaTh U JOKa3bIBaTh CYXJCHHs, TEM CaMbIM (POPMUPYIOT JIOTHYECKUN CTUJIb MBILIUICHHS.



Benymas ponb nNpUHAAISKUT MaTeMaTHKE B (POPMUPOBAHUU

QITOPUTMUYECKOH KOMITOHEHTHI MBIIUICHUS M BOCIUTAHWM yMEHHWI NEHCTBOBaTh MO 3a/JaHHBIM
QITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIC U KOHCTPYHPOBATh HOBBIC. B mporecce pemeHus 3amadq
— OCHOBBI ISl OpraHM3allMU y4eOHOW JEATENILHOCTH Ha YpPOKaX MaTeMaTHKH — pa3BUBAIOTCS
TBOpPYECKAsl U MPUKIATHAS] CTOPOHBI MBIIIUICHUSI.

OOydeHue mMareMaTHKe Ja¢T BO3MOKHOCTh Pa3BUBaTh y OOYYAIONIUXCS TOYHYIO, PAIlHOHAIBHYIO U
UHPOPMATUBHYIO peuYb, YMEHHE OTOHMpaTh HamOoJiee MOAXOISNINE S3bIKOBBIC, CHMBOJIMYCCKHE,
rpaduvecKkue CpeincTBa JUIS BBIPAKEHUS CYXIACHUH M HAMBSIIHOTO MX  IPEACTaBJICHUS.
[IpuopurerHpiMu 1ieasiMU oOydeHust matematuke B 10-11 kmaccax Ha yrIyOJICHHOM YpOBHE
MPOJIOJDKAOT OCTABaThCS:

(dopMHpOBaHUE MEHTPAIBHBIX MATEMAaTUYCCKUX IOHATUH (YHMCIO, BEIMYMHA, TE€OMETpUYECKas
¢urypa, mnepeMeHHas, BEPOSTHOCTb, (YHKIMsS, TNPOU3BOAHASA, HWHTETpai), OOECICUNBAIOIINX
IIPEEMCTBEHHOCTD M MEPCIIEKTUBHOCTh MAaTEMaTHUECKOT0 00pa30BaHUs 00YJAIOIINXCS;

noJ(Be/IcHNe 00yJaroIIUXCsl Ha JIOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHHUIO B3aHUMOCBSI3U MaTEMaTHKU
U OKPYXKAOIIEro MUpa, MOHUMAaHUIO MaTEMATUKH KaK YacTH OOIIEH KYIbTyphl YeJIOBEUECTBA;
pa3BUTHE MHTEUIEKTYaIbHBIX M TBOPYECKHX CHOCOOHOCTEH O0Oydarommxcs, I03HaBaTEeIbHON
AKTUBHOCTH, HCCIICIOBATEIbCKUX YMEHUH, KPUTHYHOCTH MBIIUICHUS, HMHTEpeca K HW3YYECHUIO
MaTEeMaTHKH;

HEJIN U 3AJAYHN U3YUYEHUSA DJIEKTUBHOI'O KYPCA
Ieas kypca:
® COBEpILIEHCTBOBAaHME MaTEMaTU4YECKON KyIbTYPbl M TBOPUECKHX CIIOCOOHOCTEH ydaluxcs Ha
OCHOBEKOPPEKIINHU 0a30BbIX MATEMaTUYECKUX 3HAHMIA;
® pacIIUpEeHUEe BO3MOXKHOCTEH YyYalluXCsi B OTHOILIEHUU JAJIHEUILIEro
npodeccnoHaIbHOr000pa3oBaHus;
e cozgaHue 0a3bl MaTeMAaTUYECKUX 3HAHUM, YMEHMH M HABBIKOB, CIIOCOOCTBYIOIIMX
palMOHAIBHOMYPELICHUIO 3a/1a4 C IapaMETPOM;
e [pUOOIIEHNE yJaluXcs K TBOPUYECKOM U UCCIIeI0BATENbCKON JesITeIbHOCTH,
o0ecreunBaroIled BOyAyIIeM HHTEUIEKTYalbHYI0 M COLIMATIbHYIO CAMOPEaIH3aLUIO;
e (dopMupoBaHME NpEJCTABICHUH O 3HAYUMOCTH MaTEeMAaTUKU KaK HHCTPYMEHTa
MIO3HAHUSOKPYXKAIOLIEr0 MUPA U JBUTATEN HAYYHO-TEXHUYECKOIO IIporpecca.

M3y4eHue 3TOro Kypca no3BoJIsIe€T PELUIUTh CIEIYIOLINE 3a0auu:

e (QopMupoBaHHE y ydaIIUXCs IEITOCTHOTO TNPEACTABICHUS O TeMe, e¢ 3HAYCHUS B
paszzenemMaTeMaTHKH, CBS3H C IPYTUMHU TEMaMH,

e (opMHUpOBaHHE TTOMCKOBO-HCCIIEIOBATENBCKOIO METO/A, AHATMTHUECKOTO MBILIUICHUS,
pa3BUTHENAMATH, KPYro30pa, yMEHHe MPeo10JIeBaTh TPYJHOCTH IIPH PeLIeHUH Ooiee
CIIO’KHBIX 3a/1a9;

®  OCYIIECTBIIEHHE PAOOTHI C IOTIOJIHUTENILHON JINTEPATYPOH;

® AKICHTHUPOBAHUMC BHHMAHUSA YyHalIUXCA Ha C€IHHBIX Tpe6OBaHI/I${X K IIpaBUJIaM O(i)OpMJ'IeHI/ISI
Pa3iIMYHBIX BHUJI0OB 3aﬂaHHI71, BKIIFOYA€MBIX B HMTOIOBYIO aTTECTAlMIO 3a KYpC TTOJTHOM
o011eo0pa3oBaTenbHON CpEeTHEN MIKOIBI.

IIVIAHUPYEMBIE PE3YJIbTATbBI
JIUYHOCTHBIE PE3YJIbTATHI

e 1) rpa:kmaHCKOro BOCIHTAHMS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM  MO3MIMKM  OOydYarolerocs Kak aKTUBHOTO U



OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBa, MPEICTABICHHE O MATEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp TPaKTAHCKOTO OOIIeCTBa
(BBIOODBI, OMIPOCHI U JIPYTOE),

YMCHHC B3aHMOﬂeﬁCTBOBaTB C CONMAJIbHBIMU MHCTUTYTAMU B COOTBETCTBUU C UX q)YHKL[I/ISIMI/I
U Ha3HAYEHHEM;

e 2) NaTPHOTHYECKOr0 BOCIHTAHUS:
chOpMHPOBAHHOCTH POCCHICKOW TIPaKIAHCKOW HIACHTUYHOCTH, YBOKCHUS K IMPOLUIOMY H
HACTOSIIIIEMY POCCHHCKOM MareMaTHKH, IEHHOCTHOE OTHOIIECHHE K JIOCTHXKEHHSIM
POCCHICKMX MATEMAaTHKOB W POCCHICKOW MATeMaTHYECKOW IIKOJbI, HCIIOIb30BAHUE ITHX
JOCTIDKEHUH B IPYrUX HAyKax, TEXHOJIOTHUSX, Chepax SIKOHOMUKH;

e 3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:
OCO3HAHUE JAYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapona, ChOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUA, 3TUYCCKOI'0 IMMOBCACHU A, CBA3AHHOI'O C MPAKTHUYCCKUM NPUMCHCHHUEM I[OCTI/I)KGHI/IIZ
HAYKH U JICITEIbHOCTHIO YUIECHOTO, OCO3HAHUE JIMYHOTO BKJIA/a B MOCTPOCHHE YCTOWIHBOTO
Oyymero;

e 4)3CTeTHYECKOro BOCHUTAHMSA:
9CTCTUYCCKOC OTHOIICHHUE K MHPY, BKIIIOYAA 3CTCTUKY MATCMATUYCCKUX 3aKOHOMepHOCTCfI,
00BEKTOB, 3a]a4, PEIICHUH, pacCyKIEHHI, BOCOPUMMYHUBOCTh K MATEMAaTHYECKUM acleKTam
Pa3IMYHBIX BUIOB UCKYCCTBA,;

e 5) pu3HUeCKOro BOCIHTAHMS:
chopMHPOBAHHOCTH YMEHHS TIPUMEHATh MaTEMaTHYECKHE 3HAHHS B MHTEpPECAax 3J0POBOTO M
Oe3omacHOro 0o0pasa KHU3HH, OTBETCTBCHHOE OTHOIICHHE K CBOEMY 370pPOBBIO (30pOBOE
nuTaHue, COAJaHCHPOBAHHBIM PEKHM 3aHATHH W OTAbIXa, peryispHas Qu3ndecKas
aKTUBHOCTb), (PU3NYECKOE COBEPUICHCTBOBAHNE MPU 3aHATHSIX CIOPTUBHO-03J0OPOBUTEIBHOM
JEATETBHOCTHIO;

e 6) TPY/ZIOBOI0 BOCHUTAHMS:
TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYIONIOOUs, MHTEPEC K Pa3IH4YHBIM cdepam
npo(eCCHOHATIBHON  JIEATEILHOCTH, CBS3aHHBIM C MarTeMaTHKOW W €€ TPHIOKEHHSIMH,
YMECHHE COBEpILIATh OCO3HAHHBIH BBIOOp Oyayieil mnpodeccud ©  peaar30BbIBATH
COOCTBEHHBIE JKU3HEHHBIE IIJTaHbl, TOTOBHOCTHh H CIIOCOOHOCTh K MAaTCMAaTUYCCKOMY
0o0pa30BaHMIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY
Y4acTUIO B pCIICHHUHN MPAKTUYCCKHUX 3a1a4 MaTeMaTHYECKOU HAITPaBJICHHOCTH;

7) IKOJIOTHYECKOT0 BOCITUTAHUS S
Cc(OPMHPOBAHHOCTh  JKOJIOTUYECKON  KyJIbTYpbl, IIOHMMaHHME BIUSHHUS  COIMAJIBHO-
SKOHOMMYECKHX IPOLIECCOB HA COCTOSIHME MPUPOAHOM M COLMAIBHOM Cpebl, OCO3HAHUE
r100aNbHOTO  XapakTepa JKOJOTHMYECKUX MpoOjieM, OpUEeHTaluss Ha I[pUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU JUIs  pelIeHus 3a7ad B 00JacTH OKpyXKarolled cpensl,
IJIAaHUPOBAHME MOCTYIKOB U OLIEHKH X BO3MOXKHBIX MOCIIEJCTBUI /7151 OKpY>KaIOIEel cpebl;
e 8) HEHHOCTH HAYYHOI'0 MO3HAHUS:
c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO. Pa3BHTHUS
HAayKd U OOIIECTBEHHON MpaKTHKH, IMOHMMAaHHE MaTeMaTH4YeCKON HayKH Kak cdepsl
YeJI0BEYECKON JAESITeIbHOCTH, ATAllOB €€ Pa3BUTHS M 3HAUUMOCTH ISl pa3BUTHS [IUBHIIN3ALINH,
OBJIaJICHHE S3bIKOM MaTE€MaTHUKU M MaTEeMaTHYeCKON KYJIbTYpPOH KakK CpPEICTBOM IO3HAHUS
MHpPa, TOTOBHOCTb OCYLIECTBIISATh THPOEKTHYI0 M HCCIEIOBATENbCKYIO JESITEIbHOCTD
WHAWBUYAJIHO U B TPYIIIE.
METAIIPEAMETHBIE PE3YJIbTATbI
B pesymbraTe wu3yueHHs MaTeMaTHKH Ha YpOBHE CpeaHero oOmiero oOpa3oBaHHs Yy



oOyudatomierocsi OyayT chopMHUpPOBaHBI TO3HABATEIHHBIC YHUBEPCAIbHBIC yYCOHBIE NEHCTBUS,
KOMMYHUKATHUBHBIE YHUBEpCaJIbHbIC YYCOHBIC JCUCTBHUS, PETYJIATUBHBIC YHHBEPCAIbHBIC
y4eOHbIE ICUCTBUS, COBMECTHAS ACSATEIBHOCTD.

Ilo3naBaTebHbIE YHHBepCAJIbHbIE Y4eOHbIE

aelicrBusiba3oBble Jlornueckue aeicTBus:

BBISIBJIATh U XapaKTEpU30BaTh CYIIECTBEHHbIE IIPU3HAKU MAaTEMaTUYECKUX OOBEKTOB, MOHSITUH,
OTHOILLEHUMMEX Yy MOHATUAMH, (GOPMYIUPOBATH OINpPEENECHUs OHATHH, yCTaHaBINBATh
CYLIECTBEHHBIN NPU3HAKKIACCU(PUKALIMK, OCHOBAHUS ISl 000OIIEHNS U CPAaBHEHUS, KPUTEPUHU
IIPOBOJIMMOI0 aHAJIM3a; BOCIPUHUMATh, (HOPMYIHPOBaTh U NMPEOOPa30BbIBATh CYXKIECHUS:
YTBEPAUTEIIbHBIE U OTPHULIATENIbHbIC,CAMHUYHbIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U NPOTHUBOpeuHs B (PAaKTax, JaHHBIX,
HaOJMIOAECHUAX U YTBEP)KICHUAX, Ipe/ylaraTb KPUTEPUM [UId BBIBJIECHUS 3aKOHOMEpPHOCTEH H
IPOTUBOPEUMIA; 1eJ1aTh BBIBOJIBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U MHIAYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKJIIOUCHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JIOKA3aTEIbCTBA MAaTEMAaTUYECKUX YTBEPXKJIEHUM (IpsAMble U OT
NPOTHBHOTO), BBICTPAaWBaTh apTyMEHTAIMIO, IPUBOANTH IPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYX/ICHUS M BHIBOJIBI;

BBIOMpATh Ccroco0 pemieHus: ydeOHOH 3amaun (CpaBHMBAaTh HECKOJIBKO BapHaHTOB pEIICHUS,
BbIOMpaTh HanboJIee MOAXOAAIINN C YIETOM CaMOCTOSITENIHO BBIJIEIIEHHBIX KPUTEPUEB).

Ba3oBble ucciie0BaTeIbCKIeE el CTBHA:

UCIIOJIb30BaTh BOIIPOCH! KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HaHUA, (OPMYJINPOBaTh BOIPOCHI,
bukcupyoomue npoTuBopeune, MNpoliIeMy, YCTaHABIMBaTb HCKOMOE U JaHHOEe, (OpMHPOBATH
TUIIOTE3Y, ApIryMEHTHPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOJUTH CaMOCTOSITEJIbHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, MCCIEIOBAHWE IO YCTAHOBIJIEHHUIO
0CcOOEHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SBJICHMS, MPOIECca, BBIABICHUIO 3aBUCHUMOCTEH MEX1y
00BEeKTaMu, SIBJICHUSIMU, TIPOLIECCAMU;

CaMOCTOSITENIbHO (hOpMyIMpOBaTH 000OIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEJACHHOTO HAOIIOICHMUS,
HCCJIEIOBaHMsI, OLICHUBATh IOCTOBEPHOCTh MOJYYEHHBIX PE3y/IbTaTOB, BEIBOJIOB U 0000IIEHNUI;
IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIABUIATH MPEANOIOKEHHUS O €ro
Pa3BUTHH BHOBBIX YCIOBUSX.

Pabora ¢ nndgopmanmeii:

BBISIBIIATH 1€(UIMTHI HH(OPMALIMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETA HA BONPOC U JUISI PEILICHUS
3ajauu; BEIOMpaTh MHPOPMALMIO U3 HCTOYHMKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATh,
CHCTEMaTH3UPOBATh MUHTEPIPETHUPOBATH HHPOPMALIMIO PA3IMUYHBIX BUAOB U (POPM IpeCcTaBICHHUS;
CTPYKTYpHUPOBATh HH()OPMAIIHIO, TPEICTABIIATH €€ B Pa3IMYHBIX (PopMax, WILTFOCTPUPOBATH
rpaduyecKu;oleHNBaTh HaJICKHOCTh MH(POPMAIUH 110 CAMOCTOSTEIBHO C(HOPMYITHPOBAHHBIM
KPUTEPHSIM.

KoMMyHUKaTHBHBbIE YHUBepPcaJIbHble yueOHbIe AeiiCTBUS:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBHMSAMHU U LEISIMHU OOILICHMS,
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHHS B YCTHBIX M MHCbMEHHBIX TEKCTaxX, JaBaTb
MOSICHEHUSI [T0 X0y peIlIeHus 3a/1a4l, KOMMEHTHPOBATh MOJIYUYECHHBINA Pe3ynbTaT;

B X0Jie¢ 00CYXKIEHHUS 33/aBaTh BOIPOCH! M0 CYLIECTBY 0OCY)XKJaeMoil TEMbI, IPOOJIEMBI, peraeMoi
3aJa4uM, BBICKA3bIBaTh WJIEW, HAlleJIEHHbIE Ha IOMCK PEIIEHHUs, COMOCTAaBIISITh CBOU CYKIEHUS C
CYXJIEHUSIMH JIPYTUX YYaCTHUKOB JHAJIOTa, OOHAPYXKHMBATh pPA3JIMUMe€ W CXOJCTBO MO3UIMHA, B
KOPPEeKTHOH (hopMedhopMyIHpoBaTh pa3HOIIACHS, CBOU BO3PAKECHHUS;

OpPEICTaBIATh  PE3YJNbTaThl  pEIIeHHUs  3ajaud, OKCIEPUMEHTa, HUCCIEAOBAaHUs, IPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (hOpMaT BBICTYIUIEHHS C Y4€TOM 3aJay MPE3EeHTAllMd U OCOOEHHOCTEH



ayJIUTOPUH.
PeryisiTuBHbIe yHUBepcalibHble Yy4eOHbIe

neiicrBusiCaMoopraHu3anus:

COCTABJIATH IUJIaH, aJlTOPUTM PEIICHHs 33a7au, BRIOMPATh CIIOCOO PEIICHUS C YYETOM HUMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATH BAPHUAHTHI PEIICHUI
C y4€TOM HOBOH MH(OpMAIHH.



CaMOKOHTPOJIb:

BJIQJICTh HAaBBIKAMH TIO3HABATCILHOM peQUieKCHH KaK OCO3HAHWS COBEPIIAEMbIX JICUCTBUU W

MBICIIUTENBHBIX TPOIECCOB, WX pe3yJbTaTOB, BIAJETh CIIOCOOAMU CaMOIPOBEPKH, CaMOKOHTPOJIS

npoliecca 1 pe3ysbTara perieHus MaTeMaTHYeCKOn 3a1au;

IPEBUJETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MPH PEIICHUU 33]]a4H, BHOCUTh KOPPEKTHBHI B

JESITeIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAaHHBIX, HAWJCHHBIX OIIMOOK, BHISBIICHHBIX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBHE pe3yjibTaTa IeId U YCIOBHUSM, OOBICHATH MPUYUHBI JOCTHIKCHUS
WIMHEIOCTHKEHUS Pe3yNbTaToOB I€ATEIbHOCTH, HAXOIUTh OLINOKY, 1aBaTh OLICHKY

nproOPETEHHOMY OIIBITY.

CoBMecTHAas1 1eSITEJILHOCTD:

MOHMMATh WM WCIOJb30BaTh NPEUMYINECTBA KOMAaHIHOW ¥ WHAMBHIYAJILHOW pPabOTBI MPU pEIICHUU

yueOHBIX 3aj]a4, IPUHUMATh IEJIb COBMECTHOW JESATEeNIbHOCTH, IJIAHUPOBATh OPraHU3alUI0 COBMECTHOU

paboThl, pacmpenensTh BUIBI pabOT, JOrOBapUBATHCS, OOCYKIaTh NPOIECC M pe3ynbTarT paboThl,

0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B TPYMIIOBLIX Gopmax paboThl (00CYKIeHHs, 0OMEH MHEHUHN, «MO3TOBbBIE IITYPMbI» U UHBIE),

BBITIOJTHATh CBOKO YacTh pPabOThI M KOOPIWHUPOBATH CBOW JCHCTBHS C APYTMMH WICHAMH KOMAaH]IBI,

OIICHUBATh KA4eCTBO CBOETO BKJIAJIa B OOIINI MPOAYKT IO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM yYaCTHHUKAMU

B3aUMO/JICUCTBUS.

OBHIASA XAPAKTEPUCTHUKA 3JIEKTUBHOTI'O KYPCA

Mopnens mnpodunbHOoro oOyueHuss BKIOuyaeT B ce0s 0a3oBble 00IeOOpa3oBaTeiabHbIE U
npouIbHBIC IPEIMETHI, a TaKKe DJICKTHBHBIE Kypchl. (DYHKIHMS SIIEKTHBHBIX KYpCOB — pean3alus
JUYHOCTHO- OPUEHTUPOBAHHOTO Y4e€OHOI0 Mpoliecca, MO3BOJISIONIET0 YUUThIBATh MHTEPECHI, CKIOHHOCTH
U CIIOCOOHOCTH YYaIIIUXCSl M CO37aBaTh yCIOBUSA Uil OOYyYEHMs CTapLIEKIIACCHUKOB B COOTBETCTBUHU C UX
npodeccuOHaIbHBIMU HHTEPECAMU U HAMEPEHUSMH B OTHOIIEHUH MTPOAOIKEHHUs 00pa30BaHusl.

HeoOxonumocts BBeneHUs Kypca «Pemenne 3a1a4 NOBBIIIEHHON CI0KHOCTH MO M» 00yCJOBIIEeHa
TECHOM  B3aMMOCBSI3bI0 TakWX 3a7ad ¢  (U3MUECKMMM TpOIeccaMd M T'€OMETPUYECKUMU
3aKOHOMEPHOCTSIMH, BKJIIOYEHHEM UX B 33JaHUS OJIMMITHAJ], KOHKYpcoB, EI'D.

IIpakTrka paboTHI B MIKOJIE TOKA3bIBAET, YTO YPABHEHUS U HEPABEHCTBA MOBBIIIEHHON CI0XHOCTU
- 9TO OJIMH U3 CIOKHEHIINX Pa3/ieoB IIKOJIBHOIO Kypca MaTEMAaTUKH, IPEACTABIISAIOIUN 171 IIKOJIbHUKOB
HauOOJIBIIYIO TPYAHOCTb, KaK B JOIMYECKOM, TaK M B TEXHMUYECKOM IIIaHe. Pelenue 3a1a4 moBbIIEHHON
CJIO)KHOCTH MOJKHO CUHUTaTh JIEATENbHOCThIO, OMU3KOI MO CBOEMY XapakTepy K HCCIIE0BaTENbCKOM.
Boibop Meroma pemieHus, 3amuch OTBETAa COBEPILIEHCTBYIOT YMEHHUs HaOM0JIaTh, CpaBHUBATh,
aHAJIN3UPOBATh, CTPOUTH CXEMbl U TpadUKH, BBIABUIATH THIOTE3Y U OOOCHOBBIBaTH IMOJYYEHHbBIE
pe3yabTathl. CII0KHBIE 3a7jauil IIPOBEPSIOT HE TOJIBKO YMEHHUE paboTaTh 110 AITOPUTMY, HO U CIOCOOHOCTh
K MOMCKY HECTaHJIaPTHBIX pelIeHUi, (POpMUPYS IPU 3TOM TBOPUECKUN MOJIXO/] K BHIMOIHEHUIO 3a/1aHUH.

JlaHHBIN SJEKTUBHBIM KypC «IOJIEPKUBAET» H3ydeHUE NMPOQPHIBHOTO MPEJAMETa, BBHICTPaWBaET
UH/IMBUYalIbHO-00pa30BaTENbHYIO TPACKTOPHIO Yy4Yalllerocs, a TakKe IO03BOJSET COKPATUTh pa3phiB
MEXIy TpeOOBaHUSMHU, MNPEABSIBISIEMbBIMU K BBITYCKHUKY TIPU BBINOJIHEHWU 3aJaHUM HTOTOBOU
aTTeCTallMy W IIKOJBHOM mporpaMmoi. B mporecce ero u3ydeHHs ydauiuecs 3HAKOMSATCS ¢ METOAaMH
pelieHns 3aJad  TOBBIIIEHHOM CIOKHOCTH (aHATUTHYECKUM, (QYHKIMOHAJIbHBIM, (YHKIIMOHAIBHO-
rpadguyeckuM), TPUOOPETAIOT HABBIKM PAIMOHAJIBHOTO TIOMCKA PpEHIeHMs, OTKPBIBAIOT Mepel coOoi
9BPUCTHUYECKHE TPUEMBI, LICHHBIE 1JI1 MATEMATUUYECKOTO PAa3BUTHSI INYHOCTH.

[IperoaBanre 3JIEKTUBHOTO Kypca CTPOMTCS KaK yIIyOJeHHOE M3y4YeHHE BOIIPOCOB,
IPEIYCMOTPEHHBIX IPOTPaMMOM OCHOBHOTO Kypca. YTiryOneHue peanusyercs Ha 06aze 00yueHus: MeTo1aM
U IpUEMaM pELICHUS MaTeMaTH4eCKUX 3ajad, TPeOyIOIUX NMPUMEHEHHUS BBICOKOW JIOTMYECKOH M



OIEPAIMOHHOW KYJIbTYPhI, Pa3BUBAIOIINX HAYyYHO-TEOPETUYECKOE, AITOPUTMHYECKOE M TBOPYECKOE
MBIILIUICHHUE, U IO3BOJISET MIKOJbHUKAM HAyYUThCS PEIIaTh 33/1a4d MOBBINICHHON CJIOXHOCTH.

B  mpouecce mpemomaBaHMs ~— OJACKTHBHOTO — Kypca  HCIOJB3YIOTCS — TEXHOJIOTHH,
OPHEHTHPOBAHHbIC HA TMOJIyYCHUE YYAIIUMHUCS MPAKTUKH, MMO3BOJSIIONICH OBIANETh OOIICy4eOHBIMU
YMEHUSIMH M HABBIKAMHU IS YCICIIHOTO YCBOCHHUS MPOrpaMMbl NMPOQGHILHOW HIKOJbI. AKTHBHYIO
yueOHO-TT03HABATEIbHYIO JICATCIbHOCTD, HAIIPABICHHYIO Ha JTMYHOCTHOE Pa3BUTHE KaXIOTO yUCHHKA,
(GOpMHUpPOBaHWE W PA3BUTHC KIIFOUEBBIX M IMPEIMETHBIX KOMIICTCHIIMIA IIKOJHHUKOB OOECIICUHBACT
[IPUMCHCHHE:

- IEKYUOHHO-CEMUHAPCKOU CUCEMbl 00YHeHUS,

- UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHOL0UT,

- Jugpepenyuposannozo ooyuenus,

- UCCe008AMENBCKO20 MEeMOOd 6 00YYeHUlU,

- nPo6IEMHO20 0bYUeHUsl;

- MmexHon02UU OeIMENbHOCMHO20 Memood, NO380JsIOUell Bbi6IsANb NO3HABAMENIbHbIE UHMEPECH]
UCROCOOHOCMU WKOIbHUKOS,

- IUYHOCMHO-OPUECHMUPOBAHO20 00YYEHUS.

OIIMCAHUE MECTA 2JIEKTUBHOI'O KYPCA B YUYUEBHOM IIVIAHE

ONeKTUBHBIM Kypc -Pemenme 3amad  MOBBINICHHOW  CIIOKHOCTH 10  Martemarukell
SIBJIAETCS JIOIIOJHUTEJIbHBIM KOMIIOHEHTOM CPEJHEro (IOJIHOTr0) o01iero o0pa3oBaHMs LIKOJIbHHUKOB.
CornacHo ®enepanbHOMy 0Oa3ucHOMY y4eOHOMY IDIaHy JUIsl OOIIEOOpa30BATEIBHBIX YUPESIKICHUN
Poccuiickoit @enepannu Ha U3y4EHHE IEKTUBHOIO Kypca «Pemenne 3aaa4 MOBBIIIEHHONW CI0KHOCTH
» orBonuTcs 34 yueOHbIX uyaca B 10 kimacce u3 pacuera 1 yaca B Hememto (¢ yueToM 34 ydeOHBIX
Hezenb) U 34 yueOHBIX yaca B 11 kiacce u3 pacdera 1 yaca B Henento (¢ yuetoM 34 yueOHBIX HEENb).

TEMATUYECKHWMU ILIAH

KomnunuectBo yacoB

HanMeHoBaHWE pa3/ieioB U TeM Dopma
BCETO | JeKIuH | mpakTuka | Lon PO
10 kace
1. PemieHue ypaBHeHMii, HEPABEHCTB M MX CHCTEM.
1.1. Pemienue ypaBHEHUHN U HEPABEHCTB, COJIEPKALINX 3 1 2
MOTYJTH.
1.2. Pemienne ypaBHEHUH, HEPABEHCTB U UX CHCTEM 3 3 TECT

MOBBIIIEHHOMN CIIOKHOCTH

1.3. Pemienne uppanmoHanbHbIX ypaBHEHUH 5 1 4

Hroro no pasneny 11 2 9

2. [IpeoGpa3oBanue ajqredbpanyecKnx BbIpakeHH




2.1. TIpeoOpazoBaHue BBIPAKEHUM, COACPKAIINX PATUKAITBI 3 3
2.2. TIpeoOpa3oBaHue BbIPAKECHUM, CTEIIEHU C PAallHOHATILHBIM 3 3
rokasaresem
2.3. IlpeoOpa3zoBaHme TPUTOHOMETPUYECKHUX BBIPAKCHUN 2 2 TECT
Hroro no pasznery 8 8
3. PenleHue TpUrOHOMETPUYECKUX YPABHEHMI,
HEPABEHCTB M UX CHCTEM
3.1. PemieHre TPUTOHOMETPUYECKUX YPAaBHEHU, HEPABEHCTB 3 1 2
U MX CHCTEM (COJepKaluX MOJYJIb).
3.2. Pemenrie TpUrOHOMETPUUYECKUX YPABHEHHUM U UX CHCTEM, 3 1 2 3aImTa
C MpUMEHEHUEM KOMOMHUPOBAHHBIX U HECTAHJAPTHBIX POEKTa
METOIOB
Hroro no pazaeny 6 2 4
4. IIpuMeHeHHe MPOU3BOIHOI MPH pelIeHUH MPUKIATHBIX 3 3 TBOPYECKUI
3ama4 OTYeT
HToro mo pazaeny 3 3
5. 3ajaHus ¢ napameTpaMmu 4 1 3 3amuTa
POEKTa
HToro no pazaeny 4 1 3
6. UTorosoe 3ansitue 2 TECT
BCETO: 34 5 27
KosnnuyectBo yacos
HaumeHoBaHue pa3ie/ioB H TeM ®opma
Beero | siekuun | npakruka | COHTPOTA
11 knacc
1. Pemienue ypaBHeHUi, HEPABEHCTB U UX CHCTEM.
1.1. Pemienne ypaBHEHU U HEPABEHCTB, COJEPIKAIINX 3 1 2
MOTYJTH.
1.2. Pemienrie ypaBHEHU, HEPABEHCTB U MX CUCTEM 3 3 TECT




MOBBIIIEHHON CIIOKHOCTHU

Hroro nmo pasaeny

2. [IpeoGpa3oBanue ajredpandeckux BbIpaskeHUii

2.1. IlpeoOpa3zoBaHme CIOXKHBIX BBIPAKEHHIA, COACPIKAIINX
paauKabl

2.2. TIpeoOpa3oBaHue CIIOKHBIX BRIPAKECHHM, COIEPIKAIIIX
CTETICHH C PAlMOHAIILHBIM ITOKa3aTelIeM

TECT

2.3. IIpeoOpazoBaHue CIOKHBIX TPUTOHOMETPUUECKHUX
BBIpAKEHU I

Hroro no pasaeny

3. PenleHue TpUroHOMETPUYECKUX YPABHEHMI,
HEPABEHCTB M UX CHCTEM

3.1. Perienrie TpUrOHOMETPUYECKUX YPAaBHEHUHN, HEPABEHCTB
U UX CUCTEM (COAEPKAIIUX MOTYIb).

3.2. Pewuenue Oosiee CII0KHBIX TPUTOHOMETPHUUECKHUX
YPaBHEHUU U UX CUCTEM, C TPUMEHEHUEM
KOMOWHUPOBAHHBIX U HECTaHIAPTHBIX METOOB

Hroro nmo pazneny

4. Jlorapudmuyeckas M nokazarejJbHas GyHKIUH

4.1. Pemienue noka3aTeabHbIX YPAaBHEHUI 1 HEPABEHCTB
(comepxalnx MOIYJIb)

TECT

4.2. Pemenue norapupMuuecKux ypaBHEHHH U HEPABEHCTB
(comeprkamux MOITYIIh)

TECT

Hroro no pasneny

5. IlpumMeHeHHe PON3BOIHON NPH PellIeHUH
NPUKJIATHBIX 32124

Hroro nmo pazneny

6. 3anaHus ¢ napaMmeTpamMu

3alUTa
IpOoeKTa

Hroro no pasneny




BCETO: 34 2 30

COJAEPKAHUE DJIEKTUBHOI'O KYPCA
OJNEeKTUBHBIN Kypc NpeAnoiaraeT BKIIOUEHHE B cooepoicanue npocpammbvl TEOPETUYECKOIO U

PaKTUYECKOro MaTepHuaia. TeopeTnueckas 4acTh COACPKHUT YHOPSIOUEHHBIE CBEICHUS 00 ypaBHEHHSX U
HEpaBEHCTBAX C IapaMeTpoM, CHOocoObl WX pEIIeHHs W OOOCHOBaHHME, a NpaKTUYeCKas — 3a7addd
pa3IUYHBIX THUIIOB, Pa3HOIO YPOBHS CJIOXHOCTH, IpEIHA3HAYEHHbIC I WHIUBUIYalIbHOW, MapHOMH,
TPYNIIOBOM W KOJUICKTHBHOH (opM pabOThL. 3HAYUTEIHHOE MECTO OTBOJIUTCS CaMOCTOSITEIbHOMN
MaTeMaTHYECKOM IEITETFHOCTH YYaIIUXCsl — PEIICHUI0 3a/1a4, MpOopaboTKe TEOPETHUECKOro MaTepuara,
HOJrOTOBKE coo0IeHuil, npezenTauuii. Oco6oe BHUMaHUE Ha 3aHATHUAX YJENAETCsl OpraHu3alui Hay4HO-
UCCIIEI0BATEIbCKON AEATEIBHOCTU yJaluXxcs 1 GOPMUPOBAHUIO Y HUX YMEHUS KOHCTPYUPOBATh 3a/1aHUs.

OneKkTuBHBIN Kypc 1o Teme '"PemieHue 3agad  MOBBIIIEHHOW CIOXHOCTHM BXOAWT B
00pa3oBaTeIbHYIO obmacth -Marematuka u IIPECTaBIISIET yriyOneHHoe U3Yy4EHHUE
TEOPETUYECKOr0 MaTepuasa YKpyIHEHHbBIMU OJIOKaMH.

Kypc Bkirodaer B ce0si OCHOBHBIE pa3jieibl OCHOBHOM M CpeJHEH 1IKOJa 1o anredpe u HavajiaM
aHaJIM3a U pAJl JONOJHHUTEIBHBIX BOIPOCOB, HEMOCPEICTBEHHO NPHUMBIKAIOIIUX K 3TOMY Kypcy H
yrayOusIFoIMX €ro MO0 OCHOBHBIM HAECWHBIM JMHUAM. Marepuan nogoOpaH TakuM oOpa3oM, 4TOObI
obecrieunTh 0000I1at0IIIee TOBTOPEHNE OCHOBHBIX TEM Kypca, YIIyOUTh U pacIIUpUTh 3HAHUS y4allUXcCs
OTEMaM
-ToxnecTBeHHbIe MPeOOpa30BaHMs BBIPAKEHUH,
-Pelienne ypaBHEHUN U UX CHUCTEM,
-Penienne HEpaBeHCTB U UX CHUCTEM,
-IIpumeHenne npou3BOIHOMN.
B mporpamme Ooisiee MIMPOKO paccMaTpUBAIOTCA BOIPOCHI PEIICHUs YpaBHEHWM, HEPABEHCTB, CHUCTEM
YpaBHEHUH C MOJYJISIMU U IapamMeTpamMH, KOTOPbIM B TPAJUIMOHHOM Kypce YJeNsieTcsl HelIOCTaTOYHO
BHUMAaHUS, a TaKKe pElIAlTCs HPPALUOHAIBHBIE, TPUTOHOMETPUUECKHE HEPAaBEHCTBA, KOTOpBHIE B
OCHOBHOM Kypce€ HIYT B O3HAKOMMTEIBHOM IUIaHE. boiblle BHMMAaHMS yIENSETCS PELICHUIO 3ajad C
UCIIOJIb30BaHUEM CBOMCTB (DYHKIMI C IPUBIICUEHUEM allllapaTa MaTeMaTHYeCcKoro aHajan3a

Kypc paccuntaH Ha YYEHHMKOB, JKEIAIOIIMX OCHOBATEIIBHO M3ydaThb MAaTeMAaTHUKY. 3aHATHSA
npoBOJATCS B hopMe 0030pHBIX JIEKLIMH, Ha KOTOPBIX COOOIIAIOTCS TeopeThdeckre (akThl, CEMUHAPOB U
IPAKTUKYMOB TI0 PELIEHUIO 3ajay, a TaK K€ UCIOIb3yeTcd TaKoi MeTos 00y4yeHHs, KaKk METOJ IIPOEKTOB,
KOTOPBIN MMO3BOJISIET peain30BaTh UCCIIEOBATEIbCKIE U TBOpUYECKUE criocoOHOCTH yuanuxcs. [Ipu pabote
OyIyT HCNOJb30BaHbl NPUEMbI IApPHOW, TPYIIOBOM JESITENBHOCTH MJIi OCYILECTBICHHS 3JIEMEHTOB
CaMOOIIEHKH, B3aUMOOLIEHKH, yMEHHUE paboTaTh C MATEMaTUYECKON JTUTEPATYpPOl U BBIIEISTH [JIaBHOE.
Texymmii KOHTPOJIb 3HAHUI OCYLIECTBIISIETCA IO PE3YJITaTaM BBINOJIHEHUS YYAIIMMHCS NPAKTUYECKUX
3aJJaHUN.
HroroBplii KOHTPOJIbL peaiuzyeTcs B (OopMe 3alIUThHI IPOEKTOB U BHIITOJHEHUS TECTOBON PaOOTHI.

Copaepxxanue TeM yueOHOro Kypca:

10- i Kk1ace
1. Pemienne ypaBHeHuii, HepaBeHCTB U X cucreM (11 yacoB)
3amMeHa NEpPEMEHHBIX, YCIOBHBIE paBEHCTBA. PemreHne ypaBHeHMH BbIcHIMX creneHeil. Cxema ['opHepa.
Teopema be3y. Pemienne ypaBHEHWI M HEPABEHCTB, COJIEPXKAIIMX MEPEMEHHYIO TMOJ 3HAKOM MOIYJIA.
Pemenue nuppanronaibHbIX ypaBHeHUH. CUMMETpHUUYECKHE U BO3BPATHbBIE YPABHEHHUS.
2. IlpeoGpa3oBaHue ajiredpanvyecKux BbIpaskeHuii (8 uacon)
[IpeoOpa3oBanue BbIpaXXEHUH, COAEpKaIIMX pagukanbl. [IpeoOpazoBaHHe BBIPAKEHUN, COJACPIKAIIUX
CTETICHU C PallMOHAIBHBIM MoKa3aTeneM. [IpeoOpa3oBanne TPUrOHOMETPHUUECKUX BBIPAKECHUH.
3. Penienne TPUrOHOMETPHYECKHX YPABHEHHUIl, HEPABEHCTB M UX cucTeM (6 YacoB)

Pemenune TPUTOHOMCTPUICCKUX ypaBHeHI/II\/'I, HCPAaBCHCTB U HUX CHUCTCM, COACPIKAIIHUX NCPCMCHHYIO IIOJ




3HaKOM Moayiisi. CBeleHHE pelIeHHs] PPALMOHATBHOIO YPaBHEHUS K PEIICHHIO TPUTOHOMETPHUYECKOTO
YPaBHEHMSI.

Pemienne TPUTOHOMETPUYECKUX YPAaBHEHHMH M HUX CHUCTEM, C TNPUMEHEHHEM KOMOMHHPOBAaHHBIX U
HECTaHAAPTHBIX METOIOB.

4. TlpuMeHeHNe POM3BOHON NMPH pellleHUH NMPUKJIATHBIX 3a1a4 (3 yaca)

Bbluucnenne npous3BOOHBIX CIOKHBIX (GYyHKUMH. Pemenue 3agau Ha HaxXxOXIEHHE HAUOOJIBLIETO U
HaMMEHBIIIEr0 3HAYEHUS CIOKHbBIX (QYHKIIMH.

5. 3aganus ¢ napamerpamu (4 yaca)

Pemenue ypaBHeHUIl, HEPaBEHCTB ,copepkamux napamerp. ['paduueckue mHTepnperauuu. Pemenue
CUCTEM YPaBHEHMI U HEPABEHCTB, COJIEPKALUX ITapameTp.

6. UTorosoe 3ansitue (2 yaca)

11- i1 kaacc
1. Peuienune ypaBHeHHii, HepaBeHCTB U UX cucteM (6 4acoB)

CuMMeTpruecKre U BO3BpaTHbIE YPaBHEHMsI TPETbEN U 4eTBEpTON creneHel. HekoTopele HCKyCCTBEHHbIE
crocoObl perieHus anredpandeckux ypaBHeHMH. KoMOMHMpOBaHME pa3nu4HbIX MeTO10B. OOOOLICHHBIH
METO/1 HHTEPBAJIOB IIPU PELICHUN HEPaBEHCTB.

2. IlpeoGpa3oBanue ajredpandecKux BoIpaskeHuii (6 yacon)

[IpeoGpa3oBanue CI0KHBIX BbIpaXKEHUM, copepkalux paaukansl. [IpeoOpazoBaHue Cl0OKHBIX BbIPAKEHUIN
, COZIEpKAINX CTETICHU C pallMOHAIBHBIM IToKa3aTeneM. [IpeoOpa3oBanue CIOKHBIX TPUTOHOMETPHYECKUX
BBIPKEHHUM.

3. Pellenne TpuroHoMeTpuYeCKNX ypaBHeHHil, HEPABEHCTB H UX cucTeM (6 YacoB)

Pemienne TPUTOHOMCTPHICCKUX ypaBHeHPIfI, HCEPABCHCTB U UX CHUCTCM, COACPpIKAIIHUX NEPECMCHHYIO II0J
3HAKOM MOIYIJIA.

Pemenune Oosee CIOXKHBIX TPUTOHOMETPUUECKUX YpPaBHEHMM M UX CHUCTEM, C HPUMEHEHHEM
KOMOWHUPOBAHHBIX U HECTAHJAPTHBIX METOJIOB.

4. Jlorapudgmuyeckasi u nokasarejbHasi pyHkuuu (6 yacon)

[Toka3zarenbHas (yHKUMSA. YCIOBHS CYLIECTBOBAaHHs pELICHWH IOKa3aTeNlbHBIX ypaBHeHMH. Pemenue
MOKa3aTeNIbHBIX YPaBHEHUI U HEPABEHCTB (cojaepkaiiux Moayis). Jlorapupmuueckas GpyHkuus. YciaoBus
CYIIECTBOBaHMS peIIEHUH JorapupMHuuUecKux ypaBHeHHUH. Pemenue norapupmuyeckux ypaBHEHUH WU
HEpaBEHCTB (CoepkKaIINX MOYJIb).

5. lIpumeHeHue MPON3BOIHOI NP pelIeHNH MPHKJIATHBIX 3a1a4 (3 yaca)
Pemrenne 3a1ay npakTH4ECKOM HAPABIEHHOCTHU C IPUMEHEHUEM ITPOU3BOIHOM.

[TpyMeHeHre MPOU3BOAHOM MPH PEIIeHUH MPUKIAIHbIX 3a1a4. Vcrnonb30BaHre MOHOTOHHOCTH (DYHKIIMH.
IIpumenenue Teopemsl Jlarpanxka.

6. 3aganus ¢ napamerpamu (7 4acoB)

Pemenne ypaBHEHUH, HEpaBeHCTB, cojepxkalux napameTp. I'paduueckue unHTepnperanuu. Perienue
CUCTEM YpaBHEHHH U HEPABEHCTB, COJIEPIKALIUX MTapaMeTp.

IINTAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA DJIEKTUBHOI'O
KYPCA

Ha ocHoOBe mocTaBJIEHHBIX 3aa4 npeaAnojaracTcs, 4YTo ydamuecsa JOCTUTHYT CIICAYIOIINX PC3YJIbTAaTOB:

e OnazeroT oOUMMU YHUBEPCATHHBIMH MPUEMaMHU U TTOAXO0AaMH K PEIICHUIO 3aTaHUI
TecTa.Y CBOSIT OCHOBHBIC TTPUEMBI MBICITUTEIIBHOTO ITOUCKA.



o BripaboraroT ymeHus:
- CAMOKOHTPOJIb BPEMEHHU BBIITOJIHEHHS 3aJaHH;
- OIICHKA OOBEKTUBHOM U CyOBEKTUBHON TPYAHOCTH 33aJJaHUH H,
COOTBETCTBEHHO,pa3yMHBII BEIOOP THX 3a/laHU;
- IPUKUIKA TPAHUIL PE3YJIbTATOB.
TpeOoBaHMs K YPOBHIO NOATOTOBKH 00y4al0IIAXCSH:
B pe3ynbmame ycnewno2o uzyuenus Kypca yuiawuecs 00I#CHbL 3HAMb:
® ITOPUTMBI PEUICHUS yPaBHEHUH, HEPABEHCTB, COJIEPKAIIUX MTEPEMEHHYIO 0] 3HAKOM MOJYJIS;
®  CroOCOOBI pelIeHHUs CUCTEM YPaBHEHHI, HEPABEHCTB Pa3IMYHOT0 YPOBHS CIIOKHOCTH;
®  [PHUEMBI PAIMOHAIBHOTO CYETa;
®  OCHOBHBIEC METOJbI TUPPEPSHIUPOBAHUS CIOKHBIX (QYHKITHIHA;
®  [pPUMEHEHHUE MPOU3BOJHON IPH PEUICHUH 3aa4 NPUKIAJHOTO XapaKTepa.
Yuawuecs oonoicnol ymems:
e pemaTh ypaBHEHHS BBICHINX CTETICHEH,
®  TPUTOHOMETPHYECKHE,
® TI0Ka3aTeJbHBIC;
e  cojep)Kallye IePEMEHHYIO O] 3HAKOM MOJTYJIS,
®  TPUMEHSTH HECTAHAAPTHBIE METOBI IIPH PEIICHUN YPABHEHU M HEPABEHCTB, UX CHCTEM;
e  pemiarth 337a4M C apamMeTpoM;
® TpUMEHATH AU epeHINPOBAHNE ITPU PEIICHUHN 33149 IPUKIIAJTHOTO XapakKTepa.
B pe3yabTarte u3ydeHus Kypca ydaiuecs IpuoOpeTyT yMeHH:
® ONHCHIBATH PEATBHBIC CUTYAIlUU C TOMOIIBI0 MAaTEMAaTHYECKUX MO/IEIICH;
® AHAJIM3WPOBATh U BBIOMPATHh ONTUMAIBHBIE CTIOCOOBI PEIICHUST YPABHEHUH 1 HEPABEHCTB;
e OTCTauBaTh CBOC¢ MHEHUE 110 BBIOOPY cI10co0a pelIeHns: HeCTaHAapTHBIX 33/1a4;
® [IPUMEHSATH CBOMCTBA QYHKUUI I HOCTPOSHUS TPapUKOB U peIlIeHHs] ypaBHEHHI U HEPABEHCTB;
® CTPOMTH M YUTATh rpauku QyHKIMH;
® JIOTMYECKH MBICIUTh, pACCY)XIaTh, BBIABUTaTh THUIOTE3bI, JENaTh BBIBOJBI,
000CHOBBIBATHII0JIyYEHHBIE PE3YIIbTATHI;
e paboTaTh ¢ Pa3TUYHBIMUA HCTOYHUKAMH WH(POPMAIIHH.
Pe3yabTaT 00y4yeHHUs] BBIpA)XAaeTCs B TOBBINICHHE MAaTEMAaTUYECKOH KYJIbTYPHI, B MPOSBICHUN YMEHHS
OCYIIECTBIISITh HMCCIIEIOBATENBCKYIO JEATEIBHOCTh W TPUMEHATh TOJyYEeHHBIC 3HAHUS [UIS PEIICHHS
NPaKTUYECKHX 3a/1a4.
OneHka KavecTBa JIeATEIIbHOCTH 00yYaroIerocsi pOBOJUTCS METOJIOM MOJIYIbHO-PEHTHHIOBOM CHCTEMBI
KOHTpOJS JocTkeHud. KauecTBo 3HaHMI ywalmmxcs oOecneumBaeTcs PErysIpHOCTBIO UX padoThl B
TEUYEeHHUEe BCEero rnepuoja ooydeHus. TeKylre OeHKH NepeBOIATCS yUUTeIeM B OajuIbl M CKJIJIbIBAIOTCS B
UTOTOBBIM TOKa3aTeiab KayecTBa OCBOCHMs Kypca. 3a BBHINOJIHEHHWE WHIMBHUIYaJIbHBIX paboT B ¢opme
COOOIIeHNH, TOKJIAA0B, pedepaToB M 3aJaHUN TOBBIIICHHOH CIOXXKHOCTH YYEHHUKHM TMOJIy4aroT
JIOTIOTHUTEJIbHBIE OaJIIbI.
OTYETHOCTH TI0 OCBOCHHUIO Kypca IMpeaycMaTpuBaeT MPOBEPKY JOMAITHUX 33aJaHUH, CaMOCTOSITEIhHBIX
paboT, TeCTOB, OIICHUBAHUE KAUueCTBA UCCIIEAOBATEILCKUAX MPOEKTOB. [10 HTOTY Kypca MpOBOAMTCS 3alIuTa
TPYIITOBBIX W UHIWBUAYAIBHBIX 33/IaHUI UCCIIEI0BATENILCKOTO TUTIA, peepaToB M TBOPUECKHUX padoT.

KPUTEPUU U HOPMBbI OIIEHKHU IIJIAHUPYEMBIX PE3YJIBTATOB
Kputepuu npu BEICTaBICHUU OIICHOK CIIEAYIOIIHE:
«3aumeno»

L4 y‘l&H.[HfICSI ACMOHCTPUPYCT CO3HATCIIBHOC U OTBCTCTBCHHOC OTHOIICHHUEC, COITPOBOXIAIOIICCCA SIPKO



BBIPQXXCHHBIM HHTEPECOM K YUEHUIO; YUAITUICS OCBOMI TEOPETUUSCKUIN MaTepual Kypca, MOTydrI
HABbIKM B €r0 NMPUMEHEHUU IPU PEUICHUH KOHKPETHBIX 33/a4; B paboTe HaJ MHAUBHUIYaJTbHBIMU
JOMALTHUMU 33JaHUSIMH yYaIIUICS TPOJIEMOHCTPUPOBA YMEHHE paboTaTh CAMOCTOSATEIBHO.
®  yYamMiicsd OCBOWJI HJIEM U METOJIbI IAHHOTO Kypca B TaKOW CTENCHH, YTO MOXKET CIIPABUTHLCS CO
CTaHJAPTHBIMU 3aJJaHUSIMH; BBIOJIHACT JOMAIIHHUE 33J[aHUsl TPUIICKHO (03 MPOSBICHUS SIBHBIX
TBOPUYECKUX CIIOCOOHOCTEH); HaONI0Nal0TCA  ONpeeNieHHbIe TOJOXKUTENbHbIE Pe3yJbTaThl,
CBUJICTENHCTBYIOIINE 00 HHTEIIEKTYaJIbHOM POCTE U O BO3pACTaHUH OOIIMX YMEHUH yJallerocs.
«Hezaumeno»
®  ydamuics HE OCBOWII HJIEH U METObI JAHHOTO Kypca, HE MOXKET CIIPaBUTHCS CO CTaHAAPTHBIMU 3a-
JMaHUSIMU; HE BBINOJHSAET JOMAIHUE 3a/laHus; HE HaOJIOAAIOTCS IOJIOKHUTEIbHBIE PE3YyJbTaThl,
CBUJICTENHCTBYIOIINE 00 HHTEIIEKTYaJIbHOM POCTE U O BO3pACTaHUH OOIIMX YMEHUH yJallerocs.
Hopma Bpemennu:
«3aumenoy
e 33/IaHHE BBIMOJIHEHO B MOJHOM 00BEME U B YCTAHOBJICHHBIN CPOK.
e HOpMa BpEMEHHU He JO0BbINOIHEHA Ha 5-10%);
e HOpMa BpeMeHH He aoBbinonHeHa Ha 10-15%.
«He3zaumeno»
e HOpMa BpEMEHU He JOBBINOIHEHa Ha 25%.

OIMUCAHHUE YYEBHO-METOAUYECKOI'O U MATEPHAJIBHO-EXHUYECKOI'O
OBECIIEYEHMUS.

Ypok — nekuus. Jns pemieHus oOriei MO3HABaTENbHOM 3aJauM IPEANONaraloTcsi COBMECTHBIE
YCWJIMSL YYMTeNs M ydeHUKOB. Ha TakoM ypoke HCIONIB3YIOTCA AEMOHCTPAallMOHHBIA MaTepual Ha
KOMIIBIOTEpE, pa3pabOTaHHBIA YYHMTENEM WIM YYEHUKaMH, MYJbTUMEIUIHBIE MPOIYKTHI (CHaiibl).
[IpumeHeHne aHMMalMK MPU CO3/IaHUU CJAiI0B MO3BOJIIET paccMaTpuBaTh BOIPOCH MAaT€MaTHYECKOM
TEOpUU B JBUKEHHM, OOECIeUMBAaeT JPYrol IMOAXOJ K M3yYEHUI0 HOBOTO MaTepHalia, BbI3bIBAeT
MOBBIIICHHOE BHUMAHHUE U UHTEPEC y 00yUYaroIuXCsl K IPEAMETY.

VYpox — mpaktukymM. Ha ypoke oOyuwatommecs paboTaroT HajJ pa3iMYHBIMU 33/laHUSIMH B
3aBHCUMOCTH OT CBOEH MOATOTOBJIEHHOCTH. Buabl paboT MOryT OBITH Pa3sHOOOPA3HBIMH: pELICHUE
pa3IM4YHBIX 3a7ad, NPAKTUYECKOE IPUMEHEHHME pA3JIMYHBIX METOJOB PELICHUS 3aJad, MHUCbMEHHBIE
uccienoBanys. KoMIploTep Ha TakKMX YpOKax HCIOJB3YETCSl KaK TPEHAXKEP YCTHOIO CUe€Ta, UCTOYHHMK
CIpaBOYHON MH(pOpPMAIUK.

KomOnHupoBaHHBIHN ypoK MpemnoaraeT BEIIOIHEHHE padoT U 3a/1aHuil pa3HOTO BUJA.

VYpok pemienus 3anad. BeipabaTeiBaioTcs y 00y4aromuxcsi YMEHHUS U HaBBIKHM pEIleHUs 3a7ad Ha
YpOBHE 00513aTEJIbHOM U BO3MO>KHOM MMOATOTOBKH.

VYpok — tect. TectupoBaHue MPOBOAUTCS C LEIbIO JUATHOCTHKU MPOOENOB 3HAHUM, KOHTPOISA
ypOBHS 00y4E€HHOCTH 00y4aroIuXCsl, TPEHUPOBKU TEXHUKH TECTUPOBAHUSI.

VYpok camoctositenpHass pabora. IlpemmaraioTcss pa3Hble BHJABI CaMOCTOSITEIBHBIX PpaboT:
JIByXYpOBHEBasi — YPOBEHb 0053aTE€IbHON MOATOTOBKH — «3», YPOBEHb BO3MOKHOM MOJATOTOBKH — «4» U
«5»; MHOTOYPOBHEBBIE — CIHCOK 3aJaHUil, U3 KOTOpPOro OOy4aroUIuiicsi peliaeT 3aJaHue IO CBOEMY
BBIOODY.

VYPpok — KOHTpOJIbHAs paboTa MPOBOJUTCS Ha IBYX YPOBHSX: 00513aTEIbHON 1 BOZMOXKHON
Y4eOHbIi KOMILTEKC /151 00y4arommxcs (Ha3BaHue y4eOHUKA, aBTOP, U3/1aTeJIbCTBO, IO/ U31AHHS):

Toprnwmeun I1.1., Ilononckuu B.b., Axup M.C. 3agauu c napamerpamu. OOO «Hnekca», 2009.
Tanuykuti M.JL., I'oneoman A.M., 36asuy JI. . CoopHUK 3a1a4 1o anredpe. — M.: «IIpocBemnieHune,

2012. Mopoxoeuu A.I"., enuwesa J1.0O. Anre6pa u Hadana aHanm3a. 3agauynuk 10-11-# knacce,
Muemosuka. M.,2012.



Hanu4vue MeToauveckux pa3padoTok 1Jis yuuTes (Ha3BaHue, aBTOP, IO U31aAHNS)
[IpodunsHOE 00yUeHHE: TPOTPAMMEI JIEKTUBHBIX KYPCOB 3JI0pOBbecOeperaroniei

HanpaBleHHOCTU: Y4eOHO-MeToquueckoe nocooue. [lox pen. T.B. Uepnukosoii. — M.: TL] Coepa,
2006. — 304 c.

Cnucok JuTepaTyphbl /sl Nlearora;
Bagsunos B.B., Mensnukos U.1., Onexuuk C.H., [Tacuuenko [1.1. 3anaun no marematuke. Y paBHEHUS
u HepaBeHcTBa. CripaBouHoe nocodue. — M.: Hayka; 2009.
INopumrreitn I1.1., [Tononckuii B. b., SAxkup M.C. 3agauu ¢ napamerpamu. — M: Unekca, 2007.

Cnucok JIuTepaTypbl AJ1sl y4aluXxcs:

banasu O.H. Maremaruka. Cam cebe peneTuTop. 3a1adu MOBBIIIEHHOH clIokHOCTH. Cepust «AOUTYpUEHTY,
PocroB Ha — [lony: U3a-Bo «®enukcy, 2012.

Jloxots B.B. 3agauu ¢ mapamerpamu. UppannonanbHbie ypaBHEHUs, HEPABEHCTBA, CUCTEMBI, 3a]1a4K
cMonylieM. — 2-e u3l., uctp. u gom. — M.: APKTH, 2010. — 64 c. (A6utypuent: 'oroBumcs k EI'D).
[Mapseirun U. ®©. @akynsTaTUBHBIN Kypce o MaTeMaTHke: Perenne 3agau: YyeOnoe nocodue s 10 kmacca
cpenneit mkoibl. — M.: IIpocBemenue, 2006. - 252 c.

SActpebunkuii I'.A. 3agaun ¢ mapamerpom. M: IIpocBemienue, 2012.
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