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MMOACHUTEJIbHAS 3AIINCKA

OcHoBHas 3a71a9a 00y4YCHHsI MaTeMAaTHKE B IIIKOJIE — 00ECIIEUYUTh TPOYHOE U
CO3HATEIHPHOE OBJAJACHUE YYAIIMMHUCS CHUCTEMOM MaTeMaTHYEeCKUX 3HAHUU U
YMEHHH, HEOOXOJUMBIX B TIOBCETHEBHOW MXW3HHW M TPYIOBOU MACSITEIHLHOCTU
KOKJIOMY 4YeHY OOIIECTBA, JOCTATOYHBIX ISl M3YUYCHUS CMEKHBIX NUCIHIUINH U
npoAoDKeHus oOpas3oBanusa. PaGouas mporpamma Kypca COCTaBlieHA Ha OCHOBE
aBTOpckoil mporpamMmbl «CrocoObl pellleHHus] HECTaHAAPTHBIX YpaBHEHUN U
HepaBeHCTBY», cocT. Bonoapkun E.I'., Kapmakosa T.C., lllensruna N./1., ¢ yuerom
nejaeil M 3aJad OCHOBHOM 00pa3oBaTeNIbHOM IMPOTpamMMbl, COOTBETCTBYIOIIEH
y4e0HO-METOIMYECKUM KOMILIEKTaM.

[Iporpamma kypca «PemieHne HeCTaHAAPTHBIX 3a7ad IO MaTEMAaTHKE)
BKJIIOYAET TIOSICHUTENIbHYIO 3allMCKy, COJIep)KaHhe OOy4YeHUs, IJIaHUPYEeMbIe
pe3ynbTaThl OCBOeHUA Kypca. [loscHuTeNnbHas 3amucka OTpakaeT oOIue e |
3a/la4u M3yYCHHs Kypca, XapaKTePUCTHUKY TICUXOJOTHYECKUX TMPEANOCHIIOK K ee
U3YYCHUIO OOYYAIONIMMUCS, MECTO B CTPYKType Y4YeOHOro IIlaHa, a TaKke
MOAXOABl K OTOOPY COAep KaHMs, K OTPEICTICHUIO TUTAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue OOy4YeHHS] PACKpBIBAE€T COJIEpPKATENIbHBIC JIMHUHA, KOTOPbIE
npeyiaraloTcs A M3y4eHHs B KaXKIOM Kiacce Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHUs.

[InanupyemMblie pe3ynbTaThl OCBOSHUS MPOTPaMMBbI BKIIFOUAIOT JIMYHOCTHBIE,
MeTaIpeIMETHBIC Pe3yIbTaThl 32 BECh MEepHOa OOYYCHHUS HAa YPOBHE CPEIHETO
obmero oOpa3oBaHMs, a TaKXKE MPEAMETHBIC TOCTHXKEHUS OO0Yydaromerocs IIo
KOKJIOMY pasziely Kypca.

[Iporpamma  kypca  pa3paboraHa Ha  OCHOBe  (pemepasbHOTO
roCyapCTBEHHOTO0 00pa30BaTEIbHOTO CTaHIapTa CPEAHETO 00IIero 00pa3oBaHMs
(®T'OC COO), benepanbHOi 00pa3oBaTEIbHON MPOrpaMMbl CPEIHETO OOIIETO
oOpazoBanus (POII COO), B Tom uncine penepanbubix padounx nporpamm (OPIT)
no y4deOHbIM mpenMeram «MatemaTuka» (yriayOJeHHBI YPOBEHB) C y4ETOM
COBPEMCHHBIX MHUPOBBIX TPEOOBAHHM, MPEABIBIAEMBIX K MAaTeMaTHUYECKOMY

00pa3oBaHUIO.



Peanuzanus nporpaMMmbl Kypca 0O0€CIIEUMBAET OBJIAJECHUE KIIIOUEBBIMU
KOMIETEHIIMSIMA,  COCTaBISIOUIMMH  OCHOBY Uil  NPOQECCHOHAIBHOIO
CaMOOIIPEAEIICHHS], CAMOPA3BUTHSI U HENPEPBIBHOTO 00pa30BaHMs, LEJIOCTHOCTD
OOIIEKYJbTYPHOT0, JMYHOCTHOIO U TIO3HABATEJIBHOIO PA3BUTHUS JIMYHOCTH
00yJaroIIXCsl.

OnHa #u3 TJIaBHBIX OCOOEHHOCTEH MAaTEMAaTHKH — DOTO OOJIBLION OO0BEM
MEXIIPEIMETHBIX CBSI3€H, IPpUYEM KaKk Ha YpPOBHE IIOHATUHHOIO amapara,
TaKk M Ha YpPOBHE HWHCTPyMEHTapus. MareMaTuka B COBPEMEHHBIX YCIOBHSIX
OKa3blBa€T CYIIECTBEHHOE BIMSIHME Ha (POPMUPOBAHHE MHPOBO33PEHUS
IIKOJIBHUKA, €r0 J>XM3HEHHYIO IIO3MIIMIO, 3aKJIAJbIBAET OCHOBBI TOHMMAaHUS
NPUHIMIOB (YHKIMOHUPOBAHUS M HMCIOJIB30BAHUS MAaTEMATUYECKOTO ammapara
KaKk HEOOXOJUMOro MHCTPYMEHTa B pa3IMYHbIX cdepax AEsITeIbHOCTH.
MaTteMaTuyeckue 3HaHUS U METOJbl MMO3HAHUS JACHCTBUTEIBLHOCTH, MOJYyYECHHbIE
OOyYaIOIIMMHUCS TPU HM3YYEHUH MATEMATUKHU, CTAHOBITCS 3HAYUMBIMU IS
(GopMUpOBaHUA KayeCTB JIMYHOCTH, T.€. OPUEHTHPOBAHbl Ha JIOCTHIKEHUE
METaIPEIMETHBIX U JINYHOCTHBIX PE3YJIbTATOB OOyUEHHUS.

B COBpeMEHHBIX YCIOBUAX CTPEMHUTEIBHO PACTET YHUCIO CIEUHAIBbHOCTEM,
CBSA3aHHBIX C HENOCPEJICTBEHHbIM MPUMEHEHUEM MATEMaTUKH B Pa3IU4HbIX
chepax mnpousBoicTBa. HacTosimmii Kypc mpeaHazHadeH aisi yriayOJeHHOTro
U3Y4YEHUS] MAaTEMaTUYECKUX METOJIOB MTO3HAHMS JIEHCTBUTEIHOCTH, PACIINPEHUS
0a30BbIX 3HAHMM, PA3BUTHS MPAKTUYECKUX YMEHHUM U HABBIKOB B COBPEMEHHOM
MaTeMaTHKe.

[Iporpamma kypca mpenycmarpuBaeT (OPMUPOBAHHE COBPEMEHHOTO
TEOPETUUYECKOr0 YPOBHS MaTeMAaTUYECKUX 3HAHUM, a TAK)Ke MPAKTUYECKOTO OMbITa
pEelIeHUs] HECTaHJAPTHBIX MAaTeMAaTHYECKUX 3a/Jad, OBJIAJICHHE IpUEMaMU
UCCIIEOBATENbCKON  esTeNbHOCTH. Mnem Kypca  JIEMOHCTPUPYIOT, Kak
MaTeMaTUYECKHUE 3HAaHUSI COOTHOCSTCS C MPOdeCcCUsiMHU.

AKTyanpHOCTh Kypca «PenieHue HecTaHIapTHBIX 3aJad M0 MaTEMaTHUKE)
OTPEENSIETCS TEM, UTO OH PACIIMPSET U pa3BUBAET yueOHBII Kypc MaTeMaTHKH, a

TaKKe SBISETCS WHOOPMAIMOHHOW TOJAEPKKOW  BBIOpAaHHOTO  Tpoduis



nanbHeiero oopa3oBaHUsl U OPUEHTHUPOBAH HA yJIOBJIETBOPEHHE OTPEOHOCTH B
WHIUBUYAIbHOM, WHTEJUICKTYadIbHOM | TO3HABaTEIbHOM JEATENbHOCTH H
Pa3BUTHIO HAYYHO-UCCIEN0BATENCKUX HaBBIKOB OOy4aromumxcsa. M3yuenne Kypca
JaeT Menarory BO3MOXXKHOCTb HCIOJIb30BaTh HWHAMBUAYaJIbHBIE PEKOMEHIAIIUU
KOKIOMYy  oOydalmieMycss IO  TMOCTPOCHHIO  €ro  0o0pa3oBaTeiabHO-
npo(hecCHOHANBPHOM TPACKTOPUU B 3aBUCUMOCTH OT YPOBHS OCO3HAHHOCTH,
MHTEPECOB M crocoObHocTel. B mporecce 00yuyeHUsT BBIMYCKHUKH MOJIYYarOT
KOMIETEHIINM, HEOOXOAUMBbIE JJIs OCYIIECTBICHHS BCEX STaloOB KapbepHOUH
CaMOHABMTallMM, MPUOOPETalOT  MPO(POPUEHTALMOHHO  3HAYUMBIM  OIBIT,
OCMBICIIUBAIOT KOHCTPYHPOBAaHUE WHJUBUyAJIbHON o0pa30BaTeNbHO-
npo(ECCUOHANBHON TPACKTOPUM U €€ aJanTalui0 C YYeTOM HMMEKUIUXCS
KOMIIETEHIIUI 1 Bo3MOkHOCTel. Kypc cTaneT BocTpeOOBaHHBIM B IEPBYIO OYEPEH
OOy4YarOIIMMUCS, KOTOPbIE HMMEIOT BBICOKMI HHTEPEC U COOTBETCTBYIOILYIO
MOTHUBALMIO K U3YYEHHIO MaTEMATUKH, SKOHOMUKH, HHPOPMATHKHU.

Henun n 3anaum kypca «Penienre HecTaHAAPTHBIX 3374 IO MaTEMATHKE

[IpruopuTETHBIMU LIETISIMHA U3YUYEHUS Kypca SBISIOTCA:
— Ppa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yYarOIINXCS;
— I[IO3HaBaTeNIbHAsl AKTUBHOCTb, HCCJEIOBATEIbCKHE YMEHHUS, KPUTHYHOCTh
MBIILJICHUS, UHTEPEC K U3YUEHUIO0 MAaTEMATUKH;
— (opmupoBanue GyHKIIMOHAITBHON TPAaMOTHOCTH;
— (opmynupoBaHue 3a7a4 Ha S3bIKE MATEMATHKU M CO3/IaHUE MAaTEMaTUYECKHUX
Mojiesiel, TpUMEHEHNEe MaTeMaTUYECKOTO armapara /Uil pellieHus] HeCTaHJapTHBIX
3aJlay, MHTEepPIIpeTalus U OLICHUBAHUE TIOJYYEHHBIX PE3yJIbTaTOB;
— (¢opMupoBaHHE U Ppa3BUTHE KOMIICTCHIIMH oOOydYaromuxcs B 00JacTu
UCIOJIb30BaHUsl MH(POPMAIIMOHHBIX TEXHOJOTUH MPHU PEIICHUH MaTeMaTHYEeCKUX
3azay.

B pamkax peanuzauuu NPUOPUTETHBIX LEJNEH Kypca COACHUCTBYIOT HUX
pellIeHuIOo cieytolne 00pa3oBaTeNIbHbIE 3a/1a4H:

— (opmupoBanue y 00yJaronuxcs MOHATHSI 0 MATEMAaTUYECKUX METO/1aX;



— (¢$opMUpOBaHHE YMEHHS NPUMEHSATH MAaTEMaTUYECKHE METOJAbl K PEIICHUIO
3aJa4 po(hecCHOHAIILHOTO COAECpKaHMS;
— (¢opMUpOBaHME YMEHHUS HMHTETPUpPOBaTh 3HAHUS IO MaTeMaTHUKE B
npodeccruonanbHbIe ChEPHI;
— (¢dopMUpOBaHHE HABBHIKOB aHaJM3a W CHUCTEMAaTH3allMH TOJYYCHHBIX paHee
3HaHUU B pe3yJIbTaTe UX PUMEHEHUS B HOBOM CUTYallUH;
— (GopMHpOBaHHE HABBIKOB CAMOpPEATM3ALUU IJIsl JOCTH)KEHUS CBOUX L€ U B
po(hecCHOHATFHOM CaMOOIIPEICTICHHH;
— (opmupoBaHue nHTEpECa K MpodecCrsM B pa3IudHbIX cepax.

Pabouast mporpamma paccuntana Ha ABa rojga oOydeHus, 1 4ac B Heaento,
Bcero B o0beme 68 yacoB — 34 yaca B 10-Mm knacce u 34 yaca B 11-m knacce.

COILEPKXAHHUE KYPCA

[Iporpamma paccuWTaHa Ha ABa roja OOy4YEHUS U COAEPKUT CIEAYIOIIHE
TEMBI:

Obwue ceedenus 00 ypasHeHUusx, HepageHcmeax U ux CUCmemax

OcHoBHbIe onpeneneHus. O0gacTh AOMYCTUMBIX 3HauyeHUU. O cuctemax u
COBOKYITHOCTSAIX YpaBHEHMH M HepaBeHCTB. OOmme Metoabl NpeoOpa3oBaHUs
ypaBHEHUH (palMOHAIbHbIE KOPHH YpaBHEHUS, «HM30aBJIEHUE» OT 3HAMEHATENs,
3aMeHa TepeMeHHoM B ypaBHeHuu). IlpencraBieHue o  palMOHAIBHBIX
anredpanueckux  BbIpakeHUsX.  JpoOHo-pammoHanbHble — anreOpandeckue
VYpaBHenus. OOmas cxema pemieHus. MeToa 3aMeHbl HpU PEIIeHUHd APOOHO-
PalMOHAIIBHBIX YPABHEHUN.

Memoow pewenus nepaserncma

Hexkoropeie cBoicTBa 4MCIIOBBIX HEPABEHCTB. HepaBeHCTBA ¢ EpEMEHHOM.
KBagparnunbie HepaBeHCTBA. MeTOI HHTEPBAJIOB JJI1 pAllMOHAIBHBIX HEPABEHCTB.
Meton  3ameHbl  MHOXuTened.  JIpoOHo-panmoHanbHble — anreOpanyeckue
HepaBeHcTBa. OO1as cxeMa pelieH s METOI0M CBEJIEHHUS! K COBOKYITHOCTH CHCTEM.
MeTon ~ WHTEpBAJIOB  peIIEHUs  JIPOOHO-pallMOHANBHBIX  aJlreOpanvdecKux
HEPaBEHCTB.

Memoowl pewienus cucmem ypagHeHutl



Cucremsl anredOpandyeckux ypaBHEHUN. 3amMeHa nepeMeHHbIX. OJIHOPOHbIE
cucteMbl. CUMMETPUYECKUE CUCTEMBI.

Vpasnenus ¢ mooynem

Moayns uyucna. CsoiictBa Moaynsa. [IpeoOpasoBanue BbIpaXKeHUH,
coJiepKalux Moayib. ['eomeTpuueckas uaTeprnperanus Moayis. [lpeodpazoBanue
BBIPKEHHI, COJEPKALLUX MOAYJIIb, UCIIONIB3YsI €ro onpeaenenue. I papuk GpyHkunu

= X,. Merozpl pelieHus ypaBHEHHI ¢ MojaylieM. PerieHne KOMOMHUPOBAHHBIX

YPaBHEHMUM, COJIEpKAIIMX IEPEMEHHYIO M IIEPEMEHHYIO IO 3HAKOM MOJYJIA.
[Toctpoenue rpadukoB GyHKUUN, COAEPKAIIMX HEUZBECTHOE 0JT 3HAKOM MOJIYJIS.

Hepasencmesa ¢ mooynem

Teopema 0 pPaBHOCHMIBHOCTM HEPABEHCTBA C MOAYJIEM M PALMOHAIBHOTO
HepaBeHCTBA. OCHOBHBIE METO/IbI PELIEHUSI HEPABEHCTB C MOAYJIEM.

Ypasnenus c napamempamu

[TonsiTne ypaBHEHUs € TapameTpoM, NpuMepbl. KOHTpOJIbHBIE 3HAYECHUA
napaMmetrpa. OCHOBHBIE METOJBI PEIICHUSI YPABHEHUU C mapameTpoM. JInHeiHbie
YPaBHEHHUS C TapaMETPOM.

Hepasencmea ¢ napamempamu

IlonaTe HepaBeHCTBA ¢ MAapaMeTpoM, MpuUMepbl. (OCHOBHBIE METOMBI
pelIeHns HEPABEHCTB ¢ napameTpamu. JIMHENHbIE HEPABEHCTBA € MAPAMETPAMM.

Keaopammnuie ypasnenus u nepasencmea, cooepoicawjue napamemp

Teopema Buera. Pacnionioxenne kopHel KBagpaTHOTO TPEXUIEHA. AITOPUTM
pelieHus] ypaBHEHMH. AHANUTHYECKUA U Tpaduueckuit crocoOwl. Pemienue
YPaBHEHUM C HECTAHAAPTHBIM YCIOBUEM.

Tpuconomempuueckue ypagHeHus U HepageHcmeda

[Ipocreimmue TPUTOHOMETPUYECKUE YpaBHEHUS. Csenenue
TPUTOHOMETPUYECKUX YPAaBHEHUW MPOCTEHIIMM C TMOMOIIBIO TOXJAECTBEHHBIX
npeoOpazoBanuii. CBeJleHNE TPUTOHOMETPUUECKOTO YPABHEHUS K PAllMOHAIBHOMY
C OJHMUM HEU3BECTHBIM. MeToj pemeHus: TPUTOHOMETPUUYECKUX YpPaBHEHUU U
HepaBeHCTB. OTOOp KOpHEW B TPUTOHOMETPUUECKUX ypaBHeHUsX. I[Ipumepsl

CUCTEM TPUTOHOMETPUYECKHUX YpPABHEHUW. YPaBHEHHS] U  HEPABCHCTBA,



cojepikaie obOpaTHble TpUroHoMmerpuueckue ¢yHknuu. OO000IIeHHe MeToja
WHTEPBAJIOB Ha TPUTOHOMETPUYECKOU OKPY’KHOCTH. Pemienne
TPUTOHOMETPUYECKHUX HEPABEHCTB METOJOM UHTEPBAJIOB.

Hppayuonanvhnvie ypasHenus u Hepagencmaa

[IpencraBnenne 00 MppalMOHANBHBIX anredpanyeckux GyHkiusax. [lonsarue
apudmeTnyeckux u anredpandeckux kopHeil. MpparmonansHble anredpanyeckue
BBIDAKEHUS W YpaBHEHHS. YPaBHEHHUS C KBaJAPATHBIMU paJuKalaMH. 3aMeEHa
NepeMEHHON. 3aMeHa C orpaHudyeHusMU. HesKBUBamEeHTHbIE NpPeoOpa3OBaHUS.
CymHOCTh TpOBEpKU. MeTo 3KBUBAJCHTHBIX NpeoOpa3oBaHUM ypaBHEHHUH C
KBaJpaTHbIMU paankasaMu. CBeJIEHHE UPPALUOHAIBHBIX YPABHEHUN K CUCTEMAM.
OcBoOoxkaeHUE OT KyOMuecKux paaukaaoB. Meroa oueHku. Mcnonas3oBaHue
MOHOTOHHOCTH. Hcnonp3oBanue OJIHOPOZHOCTH. WppanmoHanbHbIe
anredpanyeckue HepaBeHCTBA. [loueMy HepaBEHCTBAa C paJMKaIaMH CIIOXKHEE
ypaBHEHUH. DKBHBAJICHTHbIE MPeoOpa3oBaHUsi HEpaBEHCTB. CTaHAAPTHBIE CXEMBI
OCBOOOXJEHUSI OT paJMKAJIOB B HEPAaBEHCTBaX (CBEIEHHE K CHUCTEMaM M
COBOKYMHOCTAM cHUCTeM). JpoOHO-uppalrioHanbHble HepaBeHCTBA. CBeleHUE K
COBOKYITHOCTAM CHCTEM. METOX HMHTEPBAJIOB NPU PELICHUWH HPPALMOHAIBHBIX
HEPABEHCTB. 3aMEHA MPU PEUIEHUN UPPALMOHATIbHBIX HEPABEHCTB.

Jlocapugpmuueckue u nokazamenvuvie ypagHeHUsl U HEPABEHCNEA

MeToapl pelieHMH TOKa3aTeNbHbIX W JIOTapu(MUYECKUX YPABHEHHH.
[IpeobpazoBanusi jorapuPMUUEcKUX ypaBHEHUU. 3amMeHa TMEPEMEHHBIX B
ypaBHeHusax. JlorapupmupoBanue. [lokazarenpHble U JOorapupmMuUecKue
HepaBeHCTBAa. MeTo/ bl pelIeHn MOKa3aTeNbHbIX U JOrapu(PMUUECKUX HEPABEHCTB
(MeTon 3aMeHbl NMEPEeMEHHBIX, METOJ 3aMeHbl MHOKHUTeJNEeH). OCHOBHBIE THIIbI
MOKa3aTeNbHBIX U JIOTapU(PMHUUECKUX YpaBHEHMH U HepaBeHCTB. (OCHOBHbBIE
cnoco0sl X pemenus. [I[puMepsl moTepu KOpHEH U NPUOOPETEHUS TUITHUX KOPHEH.
Pemenne mnoka3zaTenbHbIX MW JIOTapu(MHUUECKUX YpaBHEHHM, COAepMk aIux
HEW3BECTHYI0 B OCHOBaHWHU. Mcmonwp3oBaHue cBOWCTB (GyHKumu. ['padudeckuit
cnoco0 pemenus. lcnonb3oBaHuE HECKOJNBKUX MNPUEMOB TMPU  pPEUICHUU

Jorapu(MUYECKUX U TIOKA3aTeIbHBIX YPAaBHEHUN U HEPABEHCTB.



Hecmanoapmuvie memoobl peuienus ypasHeHull U HepageHcmes

IIpuMeHeHne CBOWCTB KBaJpaTHOIO TpexwieHa. Vcrnonab30BaHHE CBOWCTB
¢byHKIIMM  (CBOMCTBO  OTpaHUYEHHOCTH, MOHOTOHHOCTH). Vcmonb3zoBanue
CYNEpHO3ULMNA (QYHKIMHA. YpaBHEHHUS TOXKIECTBA. YPAaBHEHUS, IMPH PELICHUU
KOTOPBIX HCHOJIB3YIOTCSI IPOTPECCHH. YPABHEHHS C JBYMS HEU3BECTHBIMH.
[loka3aTebHO-CTEIIEHHBIE YPABHEHUSI.

3aoauu ¢ napamempamu

AHanuTudeckuid mNoaxoJ. BreimuceiBaHue OTBeTa (ONMCAHUE MHOYKECTB
pelieHuit) B 3ajadax ¢ napaMmerpamu. PalMoHanbHBIE 3a/a4dl ¢ HapaMeTpamH.
3anuck oTBeTOB. MppanuoHanbsHble 3a1auu ¢ napamerpamu. «CoOupaHue» OTBETOB.
3agauu ¢ MOIYJsIMU M napaMmerpamu. Kputndeckue 3HadeHus napamerpa. Merton
VMHTEPBAJIOB B HEPAaBEHCTBAX C MapaMeTpaMH. 3aMEHa B 3aJlayax C MapaMeTpaMu.
Meron pasnoxxkeHus B 3aJadax C IapaMeTpamu. PasliokeHne ¢ IMOMOUIBIO
pa3pelIeHns] OTHOCHUTENIBHO MapaMmeTpa. Cucremsl ¢ nmapamerpamu. [Ipumenenne
IIPOU3BOIHON IIPU AHAJIN3€E U PEUICHUH 3a]a4 C [TapaMeTpamHu.

Pewenue ypasnenuii u nepasencms (nogmopenue).

INNIAHUPYEMBIE PE3YJIBTATBI ocBoeHuss kypca «Pemenue
HECTAHJIAPTHBIX 3371a4 110 MATEMATHKE»

Kypc «Pemenne HecTaHIAapTHBIX 3a7ad [0 MAaTEMaTUKE» HANpaBJEH Ha
o0ecrieueHrne  JOCTHXKEHHS  OOydYaloIMMUCS  CIEAYIOIIMX  JIMYHOCTHBIX,
MeETaIpeMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHbIX PE3yJIbTaTOB.

Jluunocmmuule pe3ynomamoi
1)  epaocoarnckoeo socnumanus:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOW  MO3UIMU  oOOydaromierocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHa POCCHUICKOro 00I1ecTBa; (popMHpOBaHHUE
JUYHBIX MOTHBOB I MOJYyYEHUS MaTeMaTUYE€CKUX 3HAHWW U HABBIKOB; YMEHUE
B3aMMOJICUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSAMHU U Ha3HAYCHUEM;

2) nampuomu4ecko20 60CNUMAaHUsL:



c(hOpPMHUPOBAHHOCTH POCCUICKOM IpakIaHCKON UAEHTUYHOCTH; [IEHHOCTHOE
OTHOUIEHUE K JIOCTHXKEHUsIM Poccuu, NCronb30BaHue 3TUX JOCTUKEHUN B cdepe
MaTeMaTHKe;

3)  O0yX08HO-HPABCMBEHHO20 BO0CNUMAHUAL:

OCO3HaHHUE JTyXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoa; chOPMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMS, dTUYECKOTO MOBEJCHUS, CBSI3aHHOTO C MPAKTHYCCKUM
MPUMEHEHUEM JIOCTHKEHUN MaTeMaTHKH; CIIOCOOHOCTh OLEHUBATH CUTYAIUIO U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh HAa MOPAILHO-HPaBCTBCHHBIE
HOPMBI M IIEHHOCTH; OCO3HAHWE JIMYHOTO BKJIaJla B MOCTPOEHUE YCTONYHBOTO
Oyny1ero;

4)  scmemuuecko20 60OCNUMAHUA:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAsl ACTETUKY MaTeMaTHYECKHUX,
OOBEKTOB, 3a/ay, PEUICHUM, pPacCyXICHHM, CTpEMJIEHHE MPOSBIATH KadyecTBa
TBOPYECKOU JINYHOCTH;

5)  @usuueckoco 6ocnumanusi:

c(hOPMHPOBAHHOCTh yMCHHUS TPUMEHATh MaTEMaTUYECKHE 3HAHUS IS
CO3/1aHus 37J0POBOI0 M OE30MacHOro 00pa3a KHU3HU; OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3I0pPOBBIO (3710pOBO€ TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATUU U
OTIIbIXa, pEryJsipHas (u3nyYeckas aKTUBHOCTH), aKTUBHOE HEMPHUATHE BPETHBIX
MPUBBIUEK U HWHBIX (POPM MpUUYMHEHUS Bpena (U3HNUECKOMY M TCUXHUYECKOMY
3JI0POBBIO;

6)  mpyoosoco socnumanus:

TOTOBHOCTh K TPYyAy, OCO3HAHHUE IIEHHOCTH TPYIOJIIOOUS, TOTOBHOCTh H
CIOCOOHOCTh K OOpa3oBaHUI0O M C€aMOOOPa30BaHUIO HA MPOTSHKEHUM KU3HU,
OCO3HAHHBIA BBIOOp Oyaymied mnpodeccun U BO3MOXKHOCTEH —pean3ariuu
COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYE€TOM OCOOCHHOCTEW COBPEMEHHOTO PhIHKA
Tpyaa; (GOopMHUpOBAHME MOTUBALMK K 3S(PHEKTUBHOMY TpPYAy M MOCTOSHHOMY
poecCHOHATEHOMY POCTY;

7) IKOJlo2UYeCKoco socnumanu.



c(hOPMHUPOBAHHOCTh JKOJIOTMYECKOM KYJIbTYpbl, TMOHHUMAHUE BIWSHUS
COITMATILHO-IKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COIUAIbHON
Cpebl, 0OCO3HaHUE IrI100ATIBHOTO XapaKTepa YKOJIOTUYECKUX MPpoOJieM, OpUEeHTAIUS
Ha TIPUMEHEHHUE 3HAHWM IS pEIICHUs 3ajad B 00JIACTH OKpPYXKarolleld Cpesbl,
IJIAHUPOBAHUE TOCTYNKOB U OIEHKM WX BO3MOXHBIX TMOCJIEACTBUMA IS
OKPYKaIOIIEH CPEbI;

8) YEHHOCMU HAYYHO20 NO3HAHUA!

c(hOpPMHPOBAHHOCTh MHPOBO33PCHHUSI, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSI MATEMATHKH, MOHUMAHUE 3HAYMMOCTH MATEMATUKHU JIJid
pa3BUTUA  UMBUJIW3ALMM, TOHUMAaHHE S3bIKa COIUAIBHO-PKOHOMHUYECKOMN
KOMMYHHUKAIIUK; TIOJy4EHUE OIbITA CAMOCTOSATENBHOM HCCIEI0BATEIBCKON
JEeSITEIbHOCTH MHAWBUAYaIbHO U B TPYIIIIE.

Memanpeomemnvle pe3ynvmamol

B pe3ynbTaTte uzyueHus Kypca Ha ypoOBHE CPEIHEro 00IIero oOpa3oBaHus y
oOyuarorierocs 6yayT copMUpOBaHbI TO3HABATEILHBIC YHUBEPCAIbHBIC YICOHBIC
JEUCTBUS, KOMMYHUKATUBHBIC YHUBEPCAJIbHBIC YUEOHBIC IEUCTBUS, PETYJISITUBHbBIC
YHUBEpPCAIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCILHOCTb.

llo3nasamenvHovle yHuBepcaibHvle yyebHbie OeticCmaus

ba3zoevie nocuueckue oeticmeus:

BBISIBJISATH M XaPAKTEPU30BaTh CYIIECCTBEHHbIC MPU3HAKA MATEMAaTHYECKUX
00BEKTOB, MOHATUM, OTHOLICHUN MEXKy MOHSITUSMHU, BBISIBISITH MAaTEeMaTHYECKUE
3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYHS B (haKTaX, JTaHHBIX, HAOIFOACHUIX
W YTBEPXKACHUSX, MpeayiaraTb KPUTEPUM ISl BBISBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEYUMiI; JeNaTh BBIBOJALI C KCIOJIB30BAHMEM 3aKOHOB  JIOTHKH,
JEIYKTUBHBIX M WHAYKTUBHBIX  YMO3AKJIIOUEHHH,  yMO3aKIIOUYEHHUN IO
aHAJIOTUM; TPOBOJAUTH CAMOCTOSITEJILHO JIOKA3aTelIbCTBA MaTEeMaTUUYECKUX
yTBEpXKJAEHUU (TIpsiMble W OT TMPOTUBHOTO), BBICTPAaWBAaTh AapTryMEHTAIHIO,
MPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U

BBIBOJIbL; BBIOMPATh pallMOHATIBHBIN cIOCO0 peleHus: yueOHOM 3a/1auu, pa3BUBaTh



KpEaTMBHOE MBILIUICHUE IIPU PEIICHUU )KM3HEHHBIX MPO0OIJIeM, B TOM YUCIe yueOHO-
MO3HABATEJbHbIX.

baszoevie uccneoosamenvckue oeiicmsusi:

pa3BUBaTh HAaBBIKM Pa3pelleHUs MPOOJEM pa3HOro YpPOBHS CIOKHOCTH,
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIFHOMY TMOHMCKY METOJOB IPOOJIEMBI;
¢bopMUpOBaTh yMEHHE CTPOUTH THUIOTE3y, apryMEHTHPOBATH CBOIO MO3UIHIO,
MHEHHUE; TMPOBOJUTH  CAMOCTOSITEIBHO  CIUIAHMPOBAHHBIA  AKCIEPUMEHT,
UCCIIEIOBAaHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHMYecKOTro OOBEKTa,
CaMOCTOSITENILHO (pOPMYJIUpPOBaTh OOOOIIEHUS U BBIBOJABI 10 pe3yJbTaTam
IPOBEJCHHOIO  SKCIEPUMEHTA, OLIEHUBAaTh  JOCTOBEPHOCTb  IOJIyYEHHBIX
pe3yIbTaTOB, BHIBOJIOB M 000OIIEHHUI; CTPOUTH MPOTHO3 BO3MOXKHOTO Pa3BUTHS
IKCIEPUMEHTa, (OPMHUPOBATH YMEHHE MPUMEHATh HAYYHYIO TEPMHUHOJIOTHUIO,
KITFOUEBBIC TIOHSTHSI M METOIbI, IPUBUBATh HAYYHBIN THUIT MBITTUICHHUS.

Paboma c ungpopmayueri:

BbIOMpaTh WHOOpPMAIUMI0O U3 Pa3IUYHBIX HCTOYHUKOB HWH(pOpMaIuu:
yu4eOHBIX  MOCOOUH, KYpHAJIOB, HAYYHO-TIOMYJISIPHOM JUTEPaTYPHI,
MaTEeMaTHYECKUX CIPAaBOYHHUKOB, 3JIEKTPOHHBIX OMOIMOTEK, UHTEPHET-PECYPCOB,
aHaAIIM3UpOBaTh, CUCTEMATH3UPOBATh M  HHTEPIPETUPOBATH  MOTYyUYEHHYIO
uHGOPMAITNIO, KPUTUIECKHU OIICHUBATH €€ JOCTOBEPHOCTH U HEMPOTHBOPEUYUBOCTH;
BBIOMPATH ONTUMANIbHYIO (DOPMY MpeicTaBlIeHus HHPOPMALIUU: TaOIUIIbI, CXEMBI,
rpaduky, THarpaMMbl, pUCYHKH U JP.

Kommynuxamusnvle ynugepcanvhvie yuebHwvle Oeticmeusi:

TOYHO M TPAMOTHO BBIp@XATh CBOIO TOYKY 3pEHHs, JaBaTh IMOSICHEHUS
KKIOMY dTally pelIeHusl 3aJayd, KOMMEHTHPOBATh MOJyUYEHHBIM pE3yNbTaT;
B XO/€ OOCYXJEHMsS 3a/laBaTb BOMNPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, pelaeMoil 3aJay, BBHICKA3bIBATh WICH, HAICJICHHbIE Ha TOHMCK
pEIICHUs, YUUTHIBasi UHTEPECH IPYTUX YYACTHUKOB TUAJIOTa, COMOCTABISATH CBOH
CY)KJEHUS C CYXICHUSMU JPYTHMX YYaCTHUKOB JHAlIoTa, OOHApPYKHUBAaTh
paziMuue MW CXOJCTBO TO3UIUH, B KOPPEKTHOU (opMe ¢ aprymeHTauuen

(bOpMyJ'H/IpOBaTB pasHoriiacusa, CBOU BO3PAKCHUA, IPCIACTABIIATL PC3YJIbTAThI



pelleHns 3a7aud, SKCIEPUMEHTA, MCCIEAOBAaHUSA, NPOEKTa, CaAMOCTOSTENIBHO
BbIOMpaTh (popMaT BBICTYIUICHUS C YYETOM 3aJay NPE3CHTALUU U OCOOCHHOCTEN
ayJIUTOPHUH.

Pecynamusnvle ynugepcanvhvie yuebnvle oetcmeus

Camoopeanuzayus:

WCIIOJIb30BaTh 3HAHMS IO MaTeMaTWKe /JIs BBIABICHUS MPOOIEM M HX
pelIeHNs B >KU3HEHHBIX M YYEOHBIX CUTYyallMsIX, COCTaBJIATh IIJIaH, aJIFOPUTM
peleHus 3a7aud, BBIOUPATh CIOCOO PEIICHUSI C YyUYeTOM HMEIOIIUXCS PECYPCOB
U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BapUAHTHI
pelieHuii ¢ y4yeToM HOBOM HMH(OpMalMM, pacHIMpATh PaMKU MPEIMETHBIX
3HAHUW HAa OCHOBE JIMYHBIX MPEIITOYTEHUN.

Camokonmponw:

BJIQ/IETh CITIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pe3yapTaTa
pelleHus 3a/a4; 1aBaTh OIICHKY HOBBIM CUTYaIlHsIM, BHOCUTh KOPPEKTHUBEI B CBOIO
NeSITEIIbBHOCTh, OLIEHUBAaTh COOTBETCTBUE IOJYUYEHHBIX pE3yJIbTaTOB LEISIM,
HAaXOAWTh OINMOKKM B PpEHICHUH, OOBICHATh MPUYMUHBI JOCTHKCHHUS WU
HEJOCTH)KEHUST  pe3yslbTaTOB  JESATENIbHOCTH,  NPUHUMATh  apryMEHThI
CBEPCTHUKOB W B3POCIHBIX MTPHU aHAJIN3E PE3yIbTATOB CBOCH MEATEIBHOCTH.

Coemecmuas OesimenbHOCmb.

BbIOMpaTh TEMY M METOJAbl COBMECTHBIX JNEHCTBUI KOJIJIEKTUBA C YYETOM
OOIMX WHTEPECOB W WHAMBHAYAIbHBIX BO3MOXKHOCTEH KaXIOTO WICHA
KOJUIEKTHBA; TNPUHUMATh I€JIM COBMECTHOM JESTENIbHOCTH, COCTABJATH IaH
COBMECTHOI paloThl, pacnpenenaTh poid BHYTPH KOJJIEKTHBA, KOOPIMHUPOBATH
JEHCTBUS IO JOCTHIKCHHIO [N, aHATM3UPOBATH MPOIIECC U PE3YNIbTaThl padOTHI,
000011aTh MHEHUS! YYaCTHUKOB KOJUIEKTHBA; Y4acCTBOBAaTh B TPYIIOBBIX (hopmax
pabotbl (0OcyxaeHus, OOMEH MHEHUH, «MO3TOBbIE€ IITYpMbl» W  HHBIE),
NPOSIBIISIE TBOPYECTBO, BOOOpa)KEHUE W MHUIIMATHBY, MPEAiaraTh TEMbl HOBBIX
IPOEKTOB, ONUPAsChb HA WJEU HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKOU
3HaYMMOCTH.

IIpeomemmuvbie pezynomamuol



— Brnanenue MeTonaMu peleHnst HEPABEHCTB U CUCTEM YPABHEHUM;

—  YMeTh NPUMEHATh OCHOBHBIE NPUEMBI U METOABl PEUICHUSA: YPABHEHUM WU
HEPaBEHCTB C MOJYJIEM M IapaMeTPaMH; JINHEWHBIX, KBAaJpPaTHBIX YpaBHEHUN U
HEPABEHCTB C [TApaMETPAMU;

— Brnagenume MeTrogaMM pelICHHs HMPPALUOHAIBHBIX, TPUTOHOMETPUYECKHX,
NOKa3aTeNbHbIX, JOTapU(PMUUECKUX YpPaBHEHUI M HEPABEHCTB, B TOM 4YHCIIE C
IapaMeTpaMH.

— YMEHME NPOBOAUTH MCCIENOBAHUS IPHU PEIICHUN YPABHEHUN U HEPABEHCTB C
napamMeTpaMH.

— YMEHHME MOJEIUPOBATh pPEaJbHbIE CUTyallMHd, HCCIEN0BATh IIOCTPOCHHbIE
MOJEIHN, UHTEPIIPETUPOBATH NIOJYYEHHBIN PE3YIIbTAT;

— BJIAJICHUE YMEHHEM XapaKTepU30BaATh IMOBeJEHUE (YHKIHM, HCIONIb30BAHUE
IIOJIYYECHHBIX 3HAHUU JUIsl ONMCAHUS U AaHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

— BIJIQJICHUE YMEHMSIMHU COCTABJICHUS BEPOSTHOCTHBIX MOJEJIEH II0 YCJIOBUIO
3aJa4d U BBIUMCICHHS] BEPOSTHOCTU HACTYIUIEHHUS COOBITHI, B TOM 4YHUCIE C
OpUMEHEHHeM (opMyn KOMOMHATOPUKM M  OCHOBHBIX TEOPEM TEOpUH

BGpOHTHOCTefI; HCCICAO0OBAaHU CquafIHBIX BCJIMYHMH 110 UX PACIIPCACICHUIO.



TEMATHYECKOE IINTAHUPOBAHME 10 kaace

Ne Kou-Bo | B ToM uncie na: TpaxTiyeckas
w/n Conep:xkanue 4ACOB 4acTh
nekuus | npaktukym | Tect | 3auer | c.p.
1 OO6mue cBeneHuss o0 ypaBHEHUSX,| 3 1 2 0
HEPABEHCTBAX M UX CHCTEMAaX
2 Mertozp! pelieHs] HEPABEHCTB 4 1 2 1
3 MeToibl pelieHHsl CUCTEM yYpaBHEHUU | 3 1 2 0
4 YpaBHEHUs C MOJTyJIEM 4 1 2 1
5 HepaBeHcTBa ¢ MoysieM 4 1 2 1
6 YpaBHeHuUs ¢ napameTpamu 4 1 2 1
7 HepaseHncTBa ¢ napamerpamu 4 1 3 0
8 KBanpatHbie YPaBHEHHUS nl 4 2 3 1
HEPABEHCTBA, COJIEPIKAIIINE ITapaMeTp
9 WppauvoHaneHble  ypaBHeHuss  u| 4 1 3 1
HEPAaBEHCTBA
UTOIro 34
TEMATHUYECKOE IINTAHUPOBAHHE 11 kaace
Ne Kou-Bo | B ToMm uncie Ha: IIpakTH4yeckas 4acTh
Conep:xanue
n/n YacoB | JICKLUS npaktukym | Tect | 3auer | c.p.
1 [Toka3zaTenpHbIC ypaBHEHUS 4 1 3 0
2 Jlorapudmuueckue ypaBHEHHsI 4 1 3
3 IlokazaresbHbIE HEPABEHCTBA 4 1 3
4 Jlorapudmuueckue HepaBeHCTBA 4 1 3
2 HecrannmaptHele Metonael  pemenns | 4 1 3 1
YPaBHEHUI U HEPABEHCTB
3 TpUroHoMeTpUIECKUE YPAaBHEHHUS 4 1 2
4 TpUroHoMeTprIEeCKUEe HEPABEHCTBA 4 1 2
5 3aauy ¢ napaMeTpamu 6 1 2 2
NUTOI'O 34
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
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1. CnocoObl pelieHUs HECTAaHAAPTHBIX ypaBHEHUH U HEPaBEHCTB:
DONeKTUBHBIA Kypc MO mMaTemaTuke ais yvammxca 10-11kmaccoB ¢ nporpaMMHO-
nunaktTudeckuMm obecrieuenuem / Coct. E.I'. Bonmogskun, T.C. Kapmakona, W./I.
[ensruna — Xabaposck: M3a-so XK UIIII 1K, 2006.

2. apeirun N.B. «®akynpTaTUBHBIN KypC 10 MareMaTuke. Pemenne 3anad.
10 x1.», Mocksa. «IIpocsemienue» 1990 rog.

3. lllapeirnn U.B. «®axkynsTaTUBHBIN Kypc 110 MatemMaTuke. Pemenne 3anad.
11 kn.». Mocksa, «IIpocsemenue» 1991 rog.

4. Erepes B.K., 3aiines B.B, u ap. «COopHuUK 3a/1a4 JUIsl MOCTYIAIOIIUX B
BVY3bl: yu. nocobue nox pea. Ckanasu M.M.». Mocksa. «Anbsinc-B». 2000 r.

5. T'opuwrerin ILU. m ap. «3amaun ¢ mapamerpamu». MoOCKBa-XapbKOB.
«Hmexcay, «I ' mmaazus». 2023 T.

6. Konecankoa C.HM. «Maremaruka. IHTEHCUBHBIA KypC IOIATOTOBKH K
sK3aMeHy». «Aitpuc Ipece». 2022 r.

7. «EnuHBIA rOCYapCTBEHHBIN JK3aMeH». KOHTPOIBHO — M3MEpUTEIIbHbBIE
Marepuaisl 2023, 2024 r.

8. EI'D 2024. Maremaruka. EI'D. 3000 3amau ¢ oTBeTaMu MO MAaT€MaTHUKE.
Bce 3amanus rpynnsl B. Ilox pen. CemenoBa A.JL, Amenko U.B. M.: Dk3ameH,
2024

9. EI'D 2020. Maremaruka. 3ajauu ¢ mapaMmeTpamu Ipu MOAroToBke K EI'D.
Briconkuii B.C., M.: Dk3amen, 2020.

10. EI'D 2021. Maremaruka. 1000 3amay ¢ oTBeTaMU U PELICHUSIMU 10
marematuke. Bee 3amanus rpynnsl C. Ceprees U.H., [Tandepor B.C. M.: Dk3ameH,
2021

11. EI'D 2021. Marematuka. Otomuauk EI'D. Pemenune ciioXHBIX 3aj1ad.
[Tandepos B.C., Ceprees U.H. M.: UnTemnext-Lentp, 2021.

12. EI'D 2022. Camoe 1oHOE U3JaHME TUIIOBBIX BapuaHTOB 3ajaHuil EI'D:

2022.
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13. Marematuka. Beicouxuit 1.P, I'ymun 1. /1, 3axapos I1.1. u np. M.: ACT,
Actpens, 2022

14. EI'D 2023. Maremaruka. YUYWMCSl pelaTh 3aJadyd C IapaMETPOM.
[TogroroBka k EI'D: 3aganue 17. UBano C.O. u ap. Ilox pen. JIsicenko @.D.,
Kynabyxosa C.}O. PocroB u//1: Jlernon-M, 2023

15. EI'D 2023. Marematuka. Pemenne 3amnanuii tunal2,14. Kopsaos A.l'.,
[TpokodreB A.A.

16. TpuroHoMeTpUYECKHUE YPABHEHUS: METO/Ibl PEIICHUN U OTOOP KOPHEH.
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