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HOACHUTEJBbHASA 3AIINCKA

Pabouas nporpamma yueOHOT0 Kypca «Maremaruka: n30paHHbIE BOIIPOCHD 0a30BOI0 YPOBHS IS
oOyuaroruxcst 10 —11 xmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO TOCYAapCTBEHHOTO
00pa30BaTeNBLHOTO CTAaHJApTa CPETHEr0 O0IIero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, NPEIBABISIEMBIX K MaTeMaTUYeCcKOMY O0Opa3oBaHUIO, U TPAAMUIMA POCCUHCKOTO
oOpa3zoBanus. ['J1aBHAs €ro wjues — 3TO OpraHU3alus CUCTEMAaTHUYECKOTO0 U CHCTEMHOTO IOBTOPEHUS,
yrayOaeHusl U paclIUPEHUs IIKOJIBHOIO Kypca MaTeMaTHKHU, YTO, HECCOMHEHHO, Oy/IeT HalpaBjiIeHO Ha
OCMBICIIECHHOE M3yY€HUE MaTeMaTHKH{, a 3HAYUT M KAYECTBEHHYIO IOJArOTOBKY K IOCYIapCTBEHHOMU
utoroBor arrectanuu B ¢opmare EI'D. [laHHBII Kypc MO3BOJUT yIOBIECTBOPUTH 00Opa3oBaTeIbHBIC
NOTPeOHOCTH YYalIUXCs, OCBAaMBAIOMIMX Oa30BBIi ypOBEHb MaTeMaTHKHU. Peanmu3zaisi mporpammbl
oOecnieurBaeT (QOPMHUPOBAHUE YMEHHUH M CHOCOOOB JESATENbHOCTH, CBSI3aHHBIX C pEIICHUEM
MaTeMaTHYeCKUX 3a7ady, Ha YJOBJIETBOPEHHE IO3HABATENBHBIX MOTPEOHOCTEHl W HWHTEPECOB
CTapUICKIACCHUKOB B pa3IUYHbIX Cdepax 4YeIOBEYECKOW MAEsITeNbHOCTU. A TaKXKe OIMOJHSET
M3y4aeMblil MaTepHra Ha YpOKax CUCTEMOH yIMpaKHEHHH U 337a4, KOTOPbIe YTIyOJISIOT U PaCHIHPSIOT
IIKOJIBHBIM Kypc anreOpbl U Haual aHaIu3a.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Martematuka: u30paHHbIE BOMNPOCHD» IIpearoyaraeT obOecrnedyeHUue MOI0KUTEIbHON
MOTHUBAILIMH YYAIIMXCSl HA TIOBTOPEHHUE paHEe U3yUYCHHOI'0 MaTepHalia, BhIJICIICHUE y3JI0BBIX BOIPOCOB
Kypca, TpeJHa3HAaYeHHBIX ISl MOBTOPEHUS, UCIOIB30BaHUE CXEM, MOJEINeH, OMOPHBIX KOHCIIEKTOB,
CIIPAaBOYHUKOB, KOMITBIOTEPHBIX TECTOB (B TOM YHMCIIE€ MHTEPAKTHBHBIX). B pamkax maHHOro kypca
ydaniyecs: OBJIaJICBAIOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOW HAayKH, KOoTopas (opMyIupyeT CBOU
JIOCTHXKEHHSI B Maremarudeckoir (opme. B Toke Bpemsi oBiiageHHe aOCTPAKTHBIMH U JIOTHYECKU
CTPOTMMU MaTEeMaTHYEeCKUMH KOHCTPYKIMSMH pPa3BUBAET yMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
00OCHOBBIBATh ~MCTHHHOCTH  YTBEP)KIEHHUS, HCIOJIB30BaTh OOOOMICHHE ©  KOHKPETH3AIHIO,
abcTparupoBaHue U aHAIIOTHIO, (POPMHUPYET KPEATUBHOE U KPUTHUECKOE MBIIIIICHUE.

Kypc obmanaet 3HaunTETHHBIM BOCIIUTATEILHBIM ITOTEHITUATIOM, KOTOPBIN peanu3yeTcs Kak uepes
yueOHBId MaTepuan, CHOCOOCTBYIOUIUI (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUSA, TaK U dYepes
cnenuuky  y4eOHOW  JEATETBbHOCTH,  TPEOyIOIel  CaMOCTOATENbHOCTH,  aKKypaTHOCTH,
MIPOJIOJKUTENIbHOM KOHUEHTPAIlMi BHUMAHHS U OTBETCTBEHHOCTH 3a MOJYyYEHHBIN pe3ybTar.

B ocHoBe MeToauKu 00yUeHUs MAaTEMATUKH JICKUT JEATETbHOCTHBIA MPUHITUATI O0YUICHUSI.

Crpykrypa Kypca «Marematrka: u30paHHbIe BOPOCHD BKIIIOUAET CIEAYIONINE COAepKATEIBHO-
METOJMYECKUE JTUHUU: «ANTeOpanyecKkre BhIPAKECHUS», «YpaBHEHUS U HEPaBEHCTBay, «DyHKINHU U
rpadukmny, «Havyama maremMaTtudeckoro aHanmizay, «3aJadyd TeOMETPUYECKOro conep:kaHus». Bce
OCHOBHBIE COJIEPKATEIIbHO-METOANYECKUE JTMHUNA M3YYalOTCSl Ha MPOTSHKEHUH JBYX JIET OOy4YeHUsS B
CTapllel IIKOJIe, €CTECTBEHHO JOMOJHSASA APYr ApPyra M MOCTENEHHO HACHIIIAsCh HOBBIMU TEMaMU U
paznenamu. JlaHHBIN KypC SIBJISIETCSI MHTETPATHBHBIM, MOCKOJIBKY OOBEIWHSAET B cebe cojaeprKaHue
HECKOJIbKUX MAaTeMaTH4YeCKUX IUCIUIUIMH: anredpa, TPUTOHOMETPHs, MaTeMaTHYeCKHIl aHalu3,
reomeTpust u Jp. Ilo Mepe Toro kak yuwariuecs OBJIaJeBalOT BCE 0ojiee IUPOKUM MATEMATUYECKUM
anmapaToM, y HHX TIOCJIeIOBaTelbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTUYeCKYyI0 MOJIENb peajJbHON CUTYyaIlH, TPUMEHSITH 3HAHUS, TTOJIYYCHHBIC B Kypce «Anredpa u
Hayajla MaTeMaTU4YeCKOTO aHalu3a», [UIsl PpelIeHHs CaMOCTOATEIbHO  CchHOpMyIHpOBaHHON
MaTeMaTUYeCKOM 3a/1auu, a 3aTeM UHTEPIIPETUPOBATH MOTyUYCHHBIN PEe3yJIbTaT.

Jluaust «YpaBHEHUS M HEPABEHCTBA» pean3yeTcs Ha MPOTSHKEHUH Bcero oOydeHus B cTapiien
IIKOJIE, TOCKOJIbKY B KaXJ0M pazjiesie IporpaMMbl IPEIyCMOTPEHO PELIEHHE COOTBETCTBYIOIINX 3a/1ay.
OOyuvaromuecss  OBJIAJEBAIOT  PA3IUYHBIMA ~ METOJAMH  PEIICHHUS  [ENbIX, paIlMOHAaIbHBIX,
WPpAIMOHANIBHBIX, TIOKA3aTeNbHBIX, JOTapuMUUYECKUX ¢ TPUTOHOMETPHYECKUX YpaBHEHUH,
HEpPaBEHCTB W WX cucTeM. [lomyueHHble yMEHHsSI HUCHOJB3YIOTCS TMPHU HCCIeTOBaHUM (DYHKIUN C
MTOMOIIIBIO TIPOW3BOJHOM, PEIICHUW TPHUKIATHBIX 337a4 U 3a7a4 Ha HAXOXKICHUE HaWOOJBIINX U
HAaUMEHBIINX 3HaueHWH ¢GyHKuu. JlaHHas coaepkartenbHas JUHHUS BKIOYaeT B ce0s Takke
(dhopMHUpOBaHKE YMEHHI BBHIMIOTHATH PAcYETHI 1O (popmysiaM, mpeoOpa3oBaHus METbIX, PAIIHOHATBHBIX,



UPPALMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUM, a TAKKE BBIPAKEHUM, COACPIKAIIUX CTEICHU U
norapudmsl. braronaps uzydeHuro aaredGpanyeckoro Marepuaia MpoucXoIuT AajbHeilee pa3BUTHE
ATOPUTMUYECKOTO M a0CTPAKTHOTO MBIIUICHHUS Y4Yaluxcsi, (OpMUPYIOTCS HAaBBIKM JETYKTUBHBIX
paccyxaeHuid, paboThl C CHMBOJIBHBIMU (hOpMaMu, MPECTABICHUS 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEMH
B BHJIC PaBEHCTB M HepaBeHCTB. AnreOpa mpemsaraet 3QQeKTUBHBIC WHCTPYMEHTHI Ul pEIICHUs
MIPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a]a4, HarJISIIHO JAEMOHCTPUPYET CBOM BO3MOXXHOCTH KaK
S3bIKa HAYKU.

CopepxarenbHo-MeToInYecKas JIMHUA «DyHKINU U TpaduKu» TECHO MEPerieTaeTCs C APYTrUMHU
JUHUAMH Kypca, [TOCKOJIbKY B KaKOM-TO CMBICIIE 33Ja€T IOCJIE0BATEIbHOCTh U3yUEHUsI MaTepuasa.
N3yuenue cTemeHHOM, IMOKa3aTEIbHOM, JIOTapU(PMUUYECKON M TPUTOHOMETPHYCCKUX (DYHKIUH, HX
CBOWCTB ¥ rpa)uKoB, UCIIOIB30BaHUE (DYHKIIHMIA I peLIeHNs 3a4a4 U3 APYruX yuyeOHBIX IPEIMETOB U
peanbHOM KHU3HU TECHO CBA3AHO KaK C MAaTEMaTUYECKUM AHAJIM30M, TaK U C PELICHUEM YpPaBHEHUU U
HepaBeHCTB. [Ipu 3ToM OoJbIIOe BHUMaHUE yenseTcs: popMUPOBAHUIO YMEHUS BBIPAXKATh POPMYJIaMu
3aBHUCHUMOCTH MEXAY pPa3jINuHbIMH BEIMUYMHAMH, UCCIIEJOBATh MOJy4YeHHbIE (YHKIMH, CTPOUTH HX
rpaduku. Martepuan 3TOH coAepKATeNbHOW JTUHUHM HAIlleJIeH Ha Pa3BUTHE YMEHUH M HAaBBIKOB,
MO3BOJISIIOIINUX BBIPAXKATh 3aBUCUMOCTH MEX]y BEIIMYMHAMH B Pa3IUYHON (opMe: aHATUTUYECKOM,
rpaduueckoil u cinoBecHo. Ero usyueHue crnocoOCTBYET pa3BUTHIO aJrOPUTMHUYECKOIO MBIIIJICHUS,
CHOCOOHOCTH K 00OOIIEHUIO 1 KOHKPETU3aIluH, UCIIOJIb30BAHUIO aHATIOTUH.

CopepxarenpHas nuHud «Hauana wmaremaTtnyeckoro aHajin3a» IO3BOJIIET CYLIECTBEHHO
pacIvpuTh Kpyr KaKk MaTeMaTH4YeCKHX, TaK M MPUKIAJAHBIX 3aJa4, JOCTYMHBIX OOydJarolmuMmcs, y
KOTOPBIX TOSBIIIETCS BO3MOXXHOCTH HCCIENOBATh U CTPOUTH rpaduku (QyHKIHMHA, OMpenesTh HX
HauOOJIbIINE U HAUMEHBIIINE 3HAYCHUS, BBIYUCIATH IUIoaau Guryp u 00bEMbI Tel, HAXOAUTH CKOPOCTH
U yCKOpeHUs rpolieccoB. J[aHHas copeprKaTeabHas JMHHUS OTKPhIBAET HOBbIE BOZMOKHOCTH IIOCTPOEHUS
MaTeMaTUYECKUX MOJENEH peanbHbIX CUTYALNi, HAX0KICHHS HAMIIYYILEro PEIeHUs] B TPUKIAIHBIX, B
TOM YHCJIE COLMATbHO-I)KOHOMUYECKHUX, 3a7a4aX. 3HAKOMCTBO C OCHOBaMHM MaT€éMaTUYECKOro aHalln3a
CHOCOOCTBYET pa3BUTHIO aOCTPakTHOrO, (POPMATBbHO-IOTUYECKOTO M KPEATUBHOTO MBIIUICHHUS,
(GbOopMHpPOBaHHIO YMEHUH pACHO3HABATh TPOSIBICHHUS 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHUKE H
uckyccrBe. OOydaromuecss y3HAIOT O BBIJAIOLIUXCS pe3yibTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHUS
MaTeMaTHKHU KaK HayKH, U UX aBTOpax.

B kypce «Maremaruka: u30paHHbIe BOIPOCHD MPUCYTCTBYIOT TAK)KE€ OCHOBBI MaTEMAaTHYECKOTO
MOJIETTMPOBaHUs, KOTOpbIE TMpHU3BaHbl C(HOPMHUPOBATH HABBIKM IIOCTPOEHHUS MOJENEH peabHbIX
CUTYyallU, UCCIIEIOBAaHMS 3TUX MOJIEJEH ¢ MOMOIIBIO anmapara ajireOpbl 1 MaTeMaTHUECKOro aHajIu3a
U UHTEpPIpEeTalMM TOJTYYEHHBIX pe3yibTaToB. Takue 3agaHusl BIUIETEHbl B KaXKIbl M3 pPa3/esioB
MPOrpaMMBbl, OCKOJIbKY BECh MaTepuai Kypca MIHPOKO UCTIOIb3YETCS ISl PEIICHHS TPUKIIaAHBIX 3a/1a4.
[Ipn pemeHuN peanbHBIX NMPAKTUYECKUX 3a7ad ydalluecss pa3BUBAIOT HAOJI0JIATENbHOCTh, YMEHHE
HaxXOJUTh  3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIIOJNB30BaTh  aHAJIOTMIO, 0000maTe u
KOHKPETH3UPOBATh MPOOIEMYy.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE

B yueOHOM mnaHe Ha uM3ydeHue Kypca «MaTemaTuka: U30paHHbIE BOIPOCHD» Ha 0a30BOM ypOBHE
otrBoauTcs 1 vac B Hepento B 10 kimacce u 1 ac B Henento B 11 kiacce, Bcero 3a Ba rojaa oOy4eHus —
68 gacos.

COIEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

MHoro4/ieHbl
Brenenue. 3HakOMCTBO € IEMOHCTPAIMOHHBIM BAPHAHTOM KOHTPOJIBHBIX U3MEPUTETHHBIX MAaTEPHATIOB
€AMHOr0 roCcyJapCTBEHHOT0 3k3aMeHa 2022 roja no MaTreMaTHKe, C €ro CTPYKTYPOM, coJiepKaHUEM U
TpeOOBaHUSIMU, TIPEABABISIEMBIMH K pelieHut0 3amaHuid. JleiictBus Ham MHOrouneHamu. Kopau
MHOrowieHa. Pa3jiokeHre MHOroujieHa Ha MHOXHUTENU. DOopMysbl COKPAIIEHHOIO YMHOXKEHHS.
Anroputm EBknupa nnst mHorowieHoB. Teopema be3y m ee mpumenenune. Cxema l'opHepa u ee



npuMeHeHre. MeToApl pelleHus] ypaBHEHUH ¢ IenbiMu Kod(pduuueHtamu. PemieHue ypaBHEHUM
BBICILINX CTEIICHEH.

IIpeoOpa3oBanne BbIpakeHU

[IpeoOpa3oBaHusi BBIpaKEHMH, BKIHOYaOLMX apudpmernyeckue omnepauuu. CokpaleHue
anredbpandeckux npoodeit. [IpeodbpazoBanue panoHaIBHBIX BhIpaxeHuid. [[peoOpa3zoBaHus BEIpaXKCHHH,
COJZIEpIKaIMX BO3BEJECHHUE B CTEIIEHb, KOPHU HATYPAJIbHOU CTENIEHU, MOAYJIb YUCIIA.

Pemenne TekcToBBIX 32124

IIpuembl pelieHHs] TEKCTOBBIX 3a/lad Ha «JIBUKEHUE», «COBMECTHYIO PabOTY»,«IpPOLIEHTHD,
«IIPOTIOPLIMOHANBHOE JIETIEHUE» «CMECH», «KOHLIEHTPALIUION.

DOyHKIUHA

CoiicTBa u rpaduKy 31eMeHTapHbIX QYHKIUH. TpuronoMerpudeckue GyHKIIUN UX CBOMCTBA U
rpaduku. IIpeoOpazoBanus rpadukoB ¢GyHkumid. CterneHHas (YHKIHUS C HATypajdbHBIM W IIEJIBIM
nokasareneM. E€ cBoiicTBa u rpaguk. CBoiicTBa U rpaduk KOpHS N-0i CTETeHU.

MoayJab 1 napaMerTp

OcCHOBHBIE METOJIbI PELIEHUS MPOCTEHIINX YPAaBHEHUN, HEPABEHCTB M UX CUCTEM C MOJIYJIEM.
Meton wuntepBanos. llonsarue napamerpa. Pemenue mnpocTedIIMX YpaBHEHMII M HEPABEHCTB,
coJiepKalMX MapaMerp. AHATUTHYECKME U TIpauuecKkue MpUEMbl pPELIeHUs 3ajad C MOJIYJIEM,
napameTrpoM. ToxecTBa U TOXKAECTBEHHbIE ITpeoOpa3oBanus. [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BbIpakeHU. OCHOBHBIE TpUTOHOMETpUYEeCKHe (OpMyJbl. YpaBHEHHE, KOPEHb YpaBHEHHS.
HepaBeHncTBo, perieHne HepaBeHCTBa. MeToa MHTepBaioB. Pemienue nenbix u JpoOHO-paliioHaIbHbIX
YpPaBHEHUN M HEpPaBEHCTB. PeleHune HppanuMoOHANIbHBIX YPaBHEHUNW M HEpaBeHCTB. PemeHue
TPUTOHOMETPUYECKUX ypaBHeHUH. lIpuMeHeHume ypaBHEHMII M HEPAaBEHCTB K  PEIICHHUIO
MaTeMaTHUYECKUX 3ajay ¥ 3aay U3 pa3IMuHbIX o0sacTell HAyKH U peasibHOM JKU3HH.

Havaja maTeMaTH4eCKOro aHaJmu3a

[TocnenoBarenbHOCTH, CHO0COOBI 3a/laHus MOCJI€I0BATEIbHOCTEH. MoHOTOHHBIE
I10CJIEZI0BATEIbHOCTH.

11 KJIACC

Yuciia 1 BbIYHCICHUSA

Harypanbusle u nensie yncna. [Ipuznaku genumoctu nensix yncen. CTeneHpb ¢ palMoHalIbHBIM
nokasareneM. CBoiicTBa crenenu. Jlorapudm uucna. JlecaTuunble U HaTypalbHbIE JOrapHU(pMBbI.

YpaBHeHHsI M HEPABEHCTBA

[IpeoOpa3oBanue BbIpaxeHUH, conepxkamux Jjgorapudmel. IIpeoOpasoBaHue BbIpaXKeHUH,
COJIepKAIMX CTEIEHH C PAllMOHAJIBHBIM ITOKa3areseM. [IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.
IToka3zaTenbHble ypaBHEHUS U HepaBeHCTBa. Jlorapudmuyeckue ypaBHeHHUs U HepaBeHCTBA. CHCTEMBI
JMHEWHBIX YpaBHEHUH. PemeHne nmpuKIagHbIX 33/1ad C MOMOLIBIO CHCTEMBI JIMHEHHBIX YPABHEHUM.
CurcreMpl M COBOKYITHOCTH pallMOHAJIBHBIX YPABHEHUI U HEPaBeHCTB. [ [puMeHeHne ypaBHEHH, cCUCTEM
Y HEPaBEHCTB K PEIICHNI0 MaTeMaTH4YECKHX 33]a4 U 3a]a4 U3 pa3IM4YHbIX 00JacTeil HayKu U peanbHON
KU3HU.

DyHKkuUH U rpaguKu

Oynkius. [epuonnueckue ¢pyHkuuu. [IpoMexxyTku MOHOTOHHOCTH (YHKIMU. MakCUMyMbl U
MUHUMYMBI QyHKIMA. HawmOomeliee w HauMmeHbllee 3HaYeHHWE (QYHKIMA Ha TPOMEKYTKE.
Tpuronomerpuueckue (QyHKIUH, UX cBoiicTBa M rpaduku. IlokazarenbHas M JorapupmMuuecKas
GbyHKIMH, UX cBolicTBa U rpaduku. Mcnons3oBanue rpa@ukoB GyHKIMM ISl pelIeHrs YpaBHEHUN U
JUHEWHBIX cucTteM. Mcmonb3oBanue rpagukoB (GYHKIUE A8 HCCIEAOBAaHHUS TPOLIECCOB H
3aBUCHMOCTEH, KOTOpblE BOZHUKAIOT MPU PEIICHUH 3a/1ad U3 IPYTUX yU4eOHBIX IPEIMETOB U peaibHOU
KU3HHU.

Hayana maTteMaTH4ecKoro aHajimsa

HenpepsiBable pyHKIIMKA. MeTox HHTEpBaIOB JUis pelieHus HepaBeHcTB. [IponsBoaHas GyHKIMH.
I'eomerpuueckuil u ¢uznyeckuid cMpici Mpou3BogHONU. [IpousBonHBIE 37€MEHTApHBIX (GYHKIHUIL.
@opMynbl HAXOXKAECHUS MPOU3BOAHON CYMMBI, MPOU3BEJACHUA M 4YacTHOro (yHkumid. Ilpumenenue
MPOM3BOJHOM K HCCIEOBaHUI0 (YHKIIMA Ha MOHOTOHHOCTh M OKCTpeMyMmbl. Haxoxmenue



HauOOJBIIET0O W HAUMEHBINEr0 3HA4YeHUs (QYHKIHH Ha OTpe3ke. [IpruMeHeHue MNpoW3BOAHON s
HAXO0XJICHUS HAWTYYIIEro pelleHHs] B MPUKIAIHBIX 3a/a4yax, /Ui OIlpeleieHHs] CKOPOCTH Mpoliecca,
3amanHoro Qopmynoi wnm rpadukom. IlepBooOpasznas. Tabmuna mepBooOpasHbix. MHTErpan, ero
reOMETPUUYECKHI 1 Pu3nUecKuii cMbIci. Berancnenune narerpaia o ¢popmyne Hetorona—JleliOnuna.

IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenue yuye6HOro npeamera «MareMaTHKa» TOJDKHO OOecriedrBaTh JIOCTH)KEHUE Ha YpPOBHE
cpemHero oOmero o0pa3oBaHUs CIHEAYIONIUX JIMYHOCTHBIX, METANpPEIMETHBIX U MPEAMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pPE3yJabTaThl OCBOCHHSA MporpamMmbl ydyeOHoro mpeamera «MaTemaThka
XapaKTePU3YIOTCS:

I'paxxnanckoe BocriuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKITAHCKON MO3ZUITUN 00YUYAIONIETOCs KaK aKTHBHOT'O M OTBETCTBEHHOTO
YJieHa POCCUUCKOro OOIIeCTBa, MPEACTABICHHEM O MaTeMaTHYEeCKHX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUM, TMPOIEAYp TPaxTaHCKOro ooOimecTBa (BBIOOPHI, OMPOCHI W TIP.),
YMEHHEM B3aWMOJICWCTBOBATh C COLUAIBHBIMU WHCTUTYTAMH B COOTBETCTBHHM C WX (YHKIUSMHU U
Ha3HAYCHHUEM.

[TarpuoTnueckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO POCCHICKON TPaKIAHCKOH HMIACHTHYHOCTH, YBOKEHHUS K MPOILIOMY H
HACTOSIIIEMY POCCUIICKOM MaTE€MaTHUKH, LIEHHOCTHBIM OTHOLUIEHHUEM K JIOCTHKEHUSIM POCCHUMCKUX
MAaTEMaTUKOB U POCCHUICKOM MAaTEMATHYECKOM LIKOJIbI, K MCIIOJb30BAHUIO ATUX JTOCTHKEHUHN B APYTUX
HayKaXx, TEXHOJIOTHIX, Cepax SIKOHOMHUKHU.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAaHHEM JTyXOBHBIX IIEHHOCTEH POCCUICKOro HapoAaa; chOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, ITHYECKOTO MOBEJIEHNUS, CBA3aHHOTO C MIPAKTUYECKUM MPUMEHEHNEM JOCTHKEHUN HAYKU U
JeSITeNbHOCThIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETO.

DCTeTUYECKOe BOCITUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MUPY, BKIIOYAs 3CTETHUKY MaTEMaTHYECKUX 3aKOHOMEpPHOCTEH,
00BEKTOB, 3a/lay, PEIICHWH, pPACCYXIACHHUI; BOCIPUUMYHUBOCTHIO K MATEMaTHYECKUM acCIeKTam
Pa3IMYHBIX BUJIOB HCKYCCTBA.

®U3NYECKOE BOCITUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHSI IPUMEHATh MaTeMaTUYeCKHe 3HAHUS B MHTEpEcax 3J0pPOBOTO U
0e3omacHOTO 0o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE,
cOanmaHCHUpPOBAaHHBIA PEXKUM 3aHATHH M OTABIXA, perynspHas (Gu3nueckas aKTHBHOCTD); (PU3HUECKOTO
COBEPILIEHCTBOBAHUS, TIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOM JCSITEIILHOCTHIO.

TpynoBoe BociuTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYAOJIIO0HUS; MHTEPECOM K Pa3IudyHbIM cepam
npodeccCHOHATLHON NIeATENHHOCTH, CBS3aHHBIM C MaTEMAaTHKOW M €€ MPHIOKEHUSIMU, yYMEHHUEM
COBEpIIAaTh OCO3HAHHBIM BHIOOP Oyaymied mpodeccru W peaan30BBIBaTh COOCTBEHHBIC >KU3HEHHBIC
IUJTaHBI; TOTOBHOCTBHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3OBaHHI0 U CaMOOOPAa30BAHHIO HA
MPOTSDKCHUHM BCEW JKU3HM, TOTOBHOCTHIO K AKTHBHOMY YYaCTHUIO B PEIICHHHM MPAKTUUYECKHX 3a7ad
MaTeMaTU4eCKOW HAMpPaBIEHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO ~ DKOJIOTMUECKON  KyIbTyphl, TOHUMAHHEM BIUSHUA  COIMAIBHO-
SKOHOMHUYECKHX MPOIECCOB HA COCTOSTHHUE MTPUPOTHOMN 1 COIMAIBHON CPe/Tbl, 0CO3HAHUEM TII00aTEHOTO
XapakTepa SKOJOTHYECKHX MpoOJIeM; OpHEeHTalueld Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUU s
perieHus 3aaa49 B 00J1aCTH OKPYXKAIOUel Cpeibl, TUITAHUPOBAHUS TIOCTYITKOB M OIIEHKH MX BO3MOHBIX
MOCJIE/ICTBUM 17151 OKPYKAIOILEH CPEbI.

[lenHOCTH HAyYHOTO MTO3HAHMUS:



c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOLIECTBEHHON MPAaKTUKW, TOHUMaHWEM MaTeMaTHYeCKOW HayKd Kak chepbl yeloBedecKo
JEeSITEIbHOCTH, 3TANlOB €€ Pa3BUTUS U 3HAYMMOCTH JUISl pa3BUTHS LIUBUIIM3ALMH; OBJIAJIEHUEM S3BIKOM
MaTEeMaTUKd M MaTeMaTHMYeCKON KyJIbTYpOol KaK CpeICTBOM IIO3HAHUS MHUPa; TOTOBHOCTHIO
OCYILECTBIIATh MPOEKTHYIO U UCCIIEI0BATENBCKYIO JEATEIbHOCTh MHANBUIyaJIbHO U B IPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yJbTaThl OCBOCHMS IPOrpaMMbl yueOHOro mpeamera «MaTemaTHKa»
XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAMENbHBIMU OCliCMBUSMU, YVHUBEPCATbHIMU
KOMMYHUKAMUBHBIMU OCUCINBUAMU, YHUBEPCATbHIMU Pe2YIAMUBHBIMU OeUCMBUAMIUL.

1) Vuuseepcanvuvie nozmasamenwvuwvie Oeticmeus, obecneuusaom Gopmuposanue 6aA306bix
KOCHUMUBHBIX NPOYEcco8 o00yuaruuxca (0ceoeHue Memooo8 HNO3HAHUSA OKPYHICAIoWe20 Mupa;
npUMeHeHUe T02UUeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHpopmayuet).

bazoBeie tornyeckue AeicTBUS:

® BBISIBISITh M XapaKTEPHU30BaTh CYIICCTBCHHbBIC MPH3HAKKM MAaTEMAaTUYECKHX OOBEKTOB,
MOHATHIA, OTHOIICHHA MEXAY NOHITHIMH, (OPMYIUPOBATH ONPEACICHUS TOHSITHIA;
yCTaHABJIMBaTh CYIIECCTBCHHBIN MPHU3HAK KJIACCH(HUKAIIMUA, OCHOBAaHUS ISl 00OOIICHUS U
CpaBHEHHSI, KPUTEPHH TPOBOJIMMOI0 aHAJIH3a,

® BOCIPHUHHMMATH, (OPMYIMPOBATH M MPEOOPA3OBBIBATH CYXKICHUS: YTBEPIUTEIbHBIE U
OTpPHIIATEIIbHBIC, CIUHIUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIE;

® BBIIBISITh MaTEeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHBOpEYHs B (akTax,
JMAHHBIX, HAOJIONCHUAX W YTBEPXKICHHSX; IMIpeajaratb KPUTCPUU IS BBISIBICHUS
3aKOHOMEPHOCTEU U MPOTHBOPECUHH;

e JenaTh BBIBOJABI C HCIOJB30BAHWEM 3aKOHOB JIOTHKH, JEIYKTHBHBIX M WHIYKTUBHBIX
YMO3aKIIOYCHUH, YMO3aKIIIOUCHUI TI0 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSITEIIBHO JIOKA3aTelIbCTBA MATEMATHUCCKUX YTBEPXKACHUHN (IIPSIMBIC U OT
MPOTUBHOTO), BBICTPAWBaTh apPryMEHTALUIO, TMPUBOAUTH MPHUMEPhl U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHS U BHIBOJIBI,

e BBIOMpATH CIIOCOO pelieHus yueOHOU 3a/auyn (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BbIOMpaTh HanboJee MOIXOAAMINI ¢ YYETOM CaMOCTOSITEIbHO BBIJICICHHBIX KPUTEPHEB).

bazoBeie nccnenoBaTenbCKue IeHCTBUS:

® ICIIOJIb30BAaTh BOIMPOCHI KaK HCCIIENOBATEIbCKUNA MHCTPYMEHT MO3HAHUS; (HOPMYIHPOBATH
BOMPOCHI, (UKCUPYIOIIUE MPOTHUBOpEUne, NpobiaeMy, yCTaHaBJIMBaTh MCKOMOE U JIaHHOE,
(bopMHpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

® [pPOBOJUTH  CAMOCTOSITENIBHO  CIJITAHUPOBAHHBIA  SKCIEPUMEHT,  HCCIEJOBAHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTo OOBEKTa, SIBJICHHS, TPOILIECCa, BBISIBICHUIO
3aBHUCHMOCTEHN MKy 00BEKTaMU, SIBICHUSIMH, TIPOIIECCAMU;

®  CaMOCTOSITENILHO (OPMYIHPOBATH OOOOMICHHUS W BBIBOJBI MO pe3yJbTaTaM IPOBEIEHHOTO
HaOJIIOICHN S, UCCIIEIOBAHMSI, OI[EHUBATH JOCTOBEPHOCTH NOJIYYEHHBIX PE3YJIBTATOB, BHIBOJIOB
H 0000IIEHHI;

® TIPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH TPEIIIOI0XKEHHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

® BBIABIATH JeUINUTH WHGOPMAIIUU, JTAHHBIX, HEOOXOJUMBIX JJII OTBETa HAa BOIPOC M JUIS
peIeH s 3a/1a9H;

e BpIOMpaTh HH(OpPMANMIO W3  HUCTOYHUKOB  PA3NUYHBIX  THUIIOB, aAHAIM3UPOBATH,
CHUCTEeMATHU3UpPOBaTh M HMHTEPIPETUPOBATh HHMOPMALMIO Ppa3UYHBIX BUAOB U (opm
MIPEICTABIICHHS,

® CTPYKTYpHpOBaTh MH(POPMAIIHIO, MPEACTABIATh €€ B PA3NUYHBIX (popMax, WILTIOCTPUPOBATH
rpapuyuecKy;

® OIIGHWBATh HAAEKHOCTH HH(DOPMAITHH IO CAMOCTOSATEIBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.



2) Yuueepcanvuvie KoMMyHUKamueHvle Oelicmeus, 00ecnequsaiom CcooOpMUpOBAHHOCb
COYUANBHBIX HABLIKOS 00YYAIOUUXCAL.

Oobmenue:

® BOCHPUHMMATH U (QOPMYJIHPOBATH CYXKACHUS B COOTBETCTBHUHM C YCIOBHSMH U UEISIMHU
OO0IIeHUSs; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMHCbMEHHBIX
TEKCTax, JaBaTh IOSICHEHHUS [0 XOJYy peIIeHUs 3aJaud, KOMMEHTHPOBATh IOJIY4YEHHBIH
pe3yJibTarT;

e B X0/A€ OOCYXJEHHs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXKIaeMOil TeMbl, MPOOJIEMBI,
pelaeMoii 3a1auu, BbICKa3bIBaTh UJIEH, HAalleJICHHbIE HA TIOUCK PEIICHHUS; COIIOCTABIISATh CBOU
CYXKJIEHUS C CY)KICHUSAMU JIPYTUX YYACTHUKOB IMAJIOTa, 00HAPYKUBATH Pa3IMYUe U CXOICTBO
MO3UIUI; B KOPPEKTHOH hopme HopMyInHpoBaTh pa3HOIIACHUS, CBOU BO3PAKEHUS;

® I[IPEACTaBIATh pPE3YJbTaThl PEUICHMS 3aJauyd, OSKCIIEPUMEHTA, MCCIEAOBaHUA, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpPATh (OpMAT BBICTYIUIGHHS C YYETOM 3a7ad TNpPE3EHTAlUU H
0COOCHHOCTEH ayAUTOPUH.

CoTpyaHUYECTBO:

® [IOHMMaThb U HUCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBUAYaTbHON pabOTHI IMpH
pelieHny y4eOHBIX 3ajay; MPUHUMATh 1eJb COBMECTHOW JI€ATEIbHOCTH, IUJIAHHUPOBAThH
OpTraHMU3AIMI0 COBMECTHOM pabOThI, pacpeeiiaTh BUILI pabOT, TOTOBAPUBATHCS, O0CYXKIATh
MIPOLIECC U PE3yNIbTaT pabOoThl; 0000IaTh MHEHHUS HECKOJIBKUX JTFO/ICH;

® y4yacTBOBaTh B TPYHNOBBIX (opmax paboTel (0OCyxkaeHus, oOMEH MHEHHH, «MO3TOBBIC
LITYPMbI» U HUHBIE); BBINOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JEHCTBUS C
JIPYTMMU 4YJI€HAMHM KOMAaH]Ibl; OLIEHMBATh KAa4e€CTBO CBOET0 BKJIaJa B OOIIMK MPOIYKT MO
KPUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pezynsmuenwvle Oeiicmeus, o06ecnedusarom @GopMuposanue CMblCI06bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

CamMoopranuzanusi:

COCTaBIATh IUIAH, AJTOPUTM pEUIEHMs 3a/aud, BbIOMpaTh CHOCOO pElIeHUs € Y4ETOM
HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHUPOBATh U KOPPEKTHPOBATh BapUAHTHI
pelieHuii ¢ yaéToM HOBOM MH(pOpMaIUK.

CaMOKOHTpOJIB:

e BJAJETh HaBBIKAMHU IIO3HABATENbHOMN pe(IeKCUU KaK OCO3HAHHS COBEPIIAEMBIX JEUCTBUU U
MBICIUTENBHBIX TPOIECCOB, HUX PpE3yJibTaToOB; BIAAETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS MPOIIECcCa U Pe3yibTaTa PEIIEHUS MaTEMATUYECKOM 3a1a4;

® [peABHJAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IpU pPEIIEHWU 33Ja4d, BHOCHUTD
KOPPEKTUBBI B IEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OIEHUBATh COOTBETCTBHE PE3yibTaTa LEIN U YCIOBUSIM, OOBSICHITH MPUUYUHBI JOCTHUKEHUS
WIA HEIOCTUKEHUS Ppe3yJbTaTOB JEATE]IbHOCTH, HAaXOAWTh OLIMOKY, JaBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJBbTATHBI
10 KJIACC

Yucja 1 BLIYMCJIEHUS

OnepupoBarTh TOHATHSAMH: pPAIMOHATBHOEC U JIEUCTBUTEIBHOE YHCIO, OOBIKHOBEHHAs W
necsiTuuHasi ApoOb, TPOIEHTHI.

BrimonaaTs apudMeTHuecKrue onepanii ¢ paluoHATBHBIME U IEHCTBUTEIILHBIMU YHCIIAMH.

BrImonHATs TpuOIMKEHHBIE BEIYUCICHHS, UCIIONIBb3Ys MTPaBUIIa OKPYTIICHUS, IeJaTh MPUKUIKY U
OIIEHKY pe3yJIbTaTa BEIYMCIICHUM.

OnepupoBarTh MOHATHSIMH: CTENEHb C LENBIM TOKa3aTeleM; CTaHaapTHas (opma 3amucu
JEHCTBUTEIFHOTO YHCIIa, KOPEHb HATYypaIbHOW CTETEHH; MCIOIb30BaTh MOIXOIAINIYI0 (OpMY 3aIUCH
JEUCTBUTEIBHBIX YUCEN JI PEIICHHS TPAKTUUYECKUX 3a7a4 U MPEICTABICHUS TaHHBIX.



OnepupoBaTh MOHATUSAMHU: CHUHYC, KOCMHYC W TAHI'€HC IIPOU3BOJIBHOIO YIJIa; HCIIOJIb30BATh
3aIlUCh POU3BOJIBHOTO yIJjla Yyepe3 0OpaTHbIe TPUTOHOMETPUYECKUE (PYHKIIUH.

YpaBHeHusI H HEPaBEHCTBA

OnepupoBaTh NOHATHAMM: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO; LEJIOE, pPaLMOHAIbHOE,
UppaLMOHAIILHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHUE;

BeinonsATe npeodpa3zoBaHus TPUTOHOMETPUYECKHUX BBIPAXKEHUH U PelIaTh TPUTOHOMETPUUYECKHUE
YpaBHEHHSI.

BeimonzATe npeoOpa3oBaHus LEIbIX, PALIMOHAIBHBIX U UPPALMOHATIBHBIX BEIPAXKEHUH U pelaTh
OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U HPPALMOHAIIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHsATh ypaBHEHHsS M HEpaBEHCTBA JUIsl PELIEHHMs MaTeMaTHYeCKMX 3ajad M 3ajad H3
pa3nuYHBIX 001acTel HAYKH U PeaIbHOM KU3HU.

MogenupoBaTh peaibHble CUTyallUd Ha SI3bIKE areOpbl, COCTAaBIIATh BBIPAXKEHMS, YpPaBHEHUS,
HEPABEHCTBA I10 YCJIOBHUIO 3a/1a4M, MCCIEA0BATh IIOCTPOCHHBIE MOJEIN C MCIOJb30BaHUEM ammapara
anreopsl.

DOYyHKUMH U TPAaPUKHU

OnepupoBaTh MOHATUAMH: (QYHKIUS, COCOObI 3anaHus (DYHKIUH, 00JacTh OINpeNeNeHus M
MHOYECTBO 3HaUeHHUH QyHKIMH, TpapuK QyHKINH, B3aUMHO 00paTHBIC (PYHKIINH.

OnepupoBaTh NOHATHAMU: YETHOCTh M HEUYETHOCTh (DYHKIMM, HYJIU (QYHKLUHU, TPOMEXKYTKU
3HAKOIIOCTOSIHCTBA.

Hcnonb3oBate rpapuku GQyHKIMHA U1 peleHns ypaBHEHUH.

CTtpouTh 1 YuTaTh TpaQUKN JTMHEHHOU (HYHKINHU, KBAIPATUIHON (PYHKIMH, CTENEHHOH (pyHKINH
C LIEJIBIM TT0KAa3aTelIeM.

Hcnonp3oBatek rpaguku GyHKIHHA U MCCIIETOBAHMS ITPOIIECCOB M 3aBHCUMOCTEH MPH peIICHUH
3aJa4 U3 ApYyrux y4eOHbIX IPEIMETOB U pealibHON KU3HU; BbIpaXaTh (JOPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU.

Hayana maTeMaTH4ecKOro aHajIn3a

OnepupoBarh MOHATHUSMH: IIOCJIEAOBAaTEIBHOCTh, apu(MeTHdeckas ¥ TIeoMeTpuYecKas
IIPOrpeccuu.

OnepupoBaTh MOHATUSIMH: OECKOHEYHO YOBIBAIOIIasi TeOMETpUUYecKass MPOorpeccHs, cymma
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUECKOI MPOrpecCHH.

3asaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATENBHOCTEN U MPOTPECCUI [UIsl PEILIEHUS peallbHbIX 3a]ad
MIPUKJIAHOTO XapaKTepa.

MHoxecTBa M JTIOTHKA

OnepupoBath MOHATHSIMH: MHOXECTBO, ONE€pallK HaJ] MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapaTr s ONMCAaHUSA PEAIBHBIX IPOLECCOB U
SIBJIGHUH, MIPU PELICHUH 3a/1a4 U3 APYTUX YU€OHBIX IPEIMETOB.

OnepupoBarh NOHATHAMU: OIIPENEICHHUE, TEOPEMA, CIEICTBUE, 10KA3aTEIBCTBO.

11 KJIACC
IIpeoOpa3oBanue BhIpa:keHH

[IpeoOpa3oBanue creneHHbIX BbpakeHU. [IpeoOpa3oBaHuMe mOKa3aTENbHBIX BbIPAKEHUH.
ITpeoOpa3oBanue norapupmMudeckux BoipaxkeHuil. [I[peobpazoBaHre TPUTOHOMETPUUECKUX

BBIPa)KCHUI.
YpaBHeHusl, HEPABEHCTBA U X CHCTEMbI
Paznuunsre CHI0COOBI peneHus JIpOOHO- palMOHAIBHBIX, VPPALMOHAIBHBIX,

TPUTOHOMETPHUECKUX, IMOKA3aTENIbHBIX, JOTapUPMHUECKUX ypaBHEHUH M HepaBeHCTB. OCHOBHBIE
MIpUEMBI pEIIeHUs CUCTEM ypaBHEeHUM. Vcronb3oBaHue cBONCTB U rpadukoB (HYHKIUI NPU pelIeHUN
ypaBHEHMI U HepaBeHCTB. V300pakeHMe Ha KOOPAMHATHOW IUIOCKOCTH MHOXKECTBA PpEIICHUM
YPaBHEHUI, HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CHCTEM.

Moayab 1 napamerp



Pemenne mokaszarenbHBIX, JIOrapuOMUYECKUX YpAaBHEHUH, HEPABEHCTB M WX CHCTEM,
coJiepKallluX MOAYNb. PelieHue moka3zaTenbHbBIX, JOTapU(PMHUUECKUX YpaBHEHUN, HEPABEHCTB U UX
cucTeM, conepkamux napameTrp. DyHKIMOHANBHO-TpahUYECKU METO/ PEUICHHs MOKa3aTeIbHbIX,
norapu(MUUECKUX ypaBHEHHH, HEPABEHCTB C MOAYJIEM, TAPaMETPOM.

IIpousBoaHas u ee IpUMeHEHUE

Haxoxzaenue npou3BogHOM (PyHKIMHU, BEIYUCICHUE YIIIOBOTO KO3 PUIeHTa

KacaTeJbHOW, COCTABJICHUE YpaBHEHHS KacaTeiabHOW. DHU3NUYECKUN U M€OMETPUYECKUN CMBICI
npou3BogHOM. [IpomsBogHas cioxkHoW ¢yHKUMKH. [IprMeHEHHEe NPOM3BOJHON K MCCIIEIOBAHUIO
¢byHkuuid ¥ mocTpoenuto rpadukos. Hambonpiiee n HauMeHbIIee 3Ha4eHUS! (GYHKINHU, SKCTPEMYMBI.
[Ipumepsl UCTIOIB30BaHUS IPOU3BOIHOM I HAXOXKICHHUS HAWTYUILEr0 PEHICHHs B IPUKIIAAHBIX, B TOM
4lCJIe COLUATbHO-I)KOHOMUYECKUX, 3a1a4ax.

Inanumerpus. Crepeomerpus

CriocoObl HaXOKJIEHUS MEIuaH, BBICOT, OMCCEKTPHC TpeyroiibHuka. HaxokmeHue rmiomasei
¢buryp. Yrasl B npoctpaHcTBe. PaccTosiHusa B npocTpaHcTBe. Bhruncienue miomnaaeid NoBepXHOCTH U
00BEMOB MHOTOTPpaHHUKA. BhIyriciieHue TUIoNIa el moBepXHOCTH U 00beMOB Teu Bpaie OnepupoBarhb
MOHATUSIMH: HaTypalbHOE, 1I€JI0€ YHCIIO; HCIOJb30BaTh NPU3HAKU JIETMMOCTH IENbIX YHCEeN,
pa3ioKeHUe YKciia Ha MPOCTble MHOKUTENU JJIs pelieHus 3a1ad. OnepupoBaTh MOHATHEM: CTEIEHb C
paloHajdbHBIM TOKa3aTeneM. OnepupoBaTh MOHATHSAMH: JorapuM 4YHCla, JECATUYHBIE W
HaTypaJbHBIE JOTapUPMBIL.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
K
Ne HaumeHoBaHue pa3/iesioB U TeM OHIECTBO anCCOB n duekTpoHHbIE (LU (POBbHIE)
n/n NMPOrpamMmblI Bcero p;’ﬁHOTTpL‘:J"’H“e pz? ﬁiﬁﬁmeCKHe o0pa3oBaTesbHbIe pecypchl
1 MHorou4seHs! 7 POIII https://www.nes.ru/
2 [TpeobOpa3oBaHue BHIPAKCHHIA 7 1 PDIII https://www.nes.ru/
®denepalibHbIIl HHCTUTYT
MeIarOrMYECKUX N3MEPEHHI
3 Pemenue TekcToBBIX 3a1a4 6 ] .
http://www.fipi.ru/
4 Oyakumn 6 1 PBUI https://www.nes.ru/
®denepallbHbIN LIEHTP
) Mopyns u napameTp 6 1 TECTUPOBAHUS
http://www.rustest.ru/
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
11 KJIACC
K
Ne HanmeHoBaHMe pa3jeioB U TeM DAMHCCTB0 qa;on n DJIeKTpOHHbIe (HH(ppoBbIE)
n/n NMpPOrpamMmbl Bcero p;;)TTI::HBHHe pfﬁtﬁiﬁmem"e o0pa3oBaTe/bHbIE Pecypchl
. Pemy EI'D
1 [IpeoOpa3oBanue BbIpaxeHUI 4 https://eqe.sdamaia.ru/
2 YpaBHEHUs!, HEPABEHCTBA U UX CHCTEMBI 9 1 PO https://www.nes.ru/
Pemy EI'D
3 Moy i mapamerp 6 https://ege.sdamgia.ru/
4 [Tpou3BomHas U ee MPUMEHEHHE 9 1 PO https://www.nes.ru/
5 3azaun reOMETPUIECKOrO CONEPIKAHUS 6 1 Pemy EI'3
g P Hep https://ege.sdamgia.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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