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PABOYASA ITPOTPAMMA
10 M30PaHHBIM BOINIPOCAM MATEMATUKHU
Xycnyrannosoi I'estrocel I'amsaxMaToBHBI,

YUUTENS TEPBOM KBaTH(PHUKAIMOHHON KaTeropuu



MNOACHUTEJIbBHASA 3AIINCKA

VYuebnsblil kype «M30paHHbIe BOIPOCHl MaTEMAaTHKU 3aKJIa/(bIBAET OCHOBY JUISl YCIIECIIHOTO
OBJIA/IEHUS 3aKOHAMHU (U3UKU, XUMHUH, OMOJIOTUH, TOHUMAHUSI OCHOBHBIX TEHICHLUN pa3BUTHUS
HKOHOMHKH U OOIIECTBEHHOH KU3HU, ITO3BOJISICT OPUCHTUPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIIOJIb30BaTh UX Ul JAaJbHEUIIEro oOpa3oBaHMs U B
IIOBCEHEBHOM JXu3HU. B TO ke Bpems oBnazeHue aOCTPAaKTHBIMU M JIOTUYECKH CTPOTUMHU
KOHCTPYKLUUSMH anreOpbl M MaTeMaTU4YeCKOro aHalu3a pa3BUBA€T YMEHUE HaXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBAaTh HCTHHHOCTD, JI0KA3bIBATh YTBEPKACHHUS C MOMOIIBIO WHAYKIIUH
U PacCcyXJaTh JAETYKTUBHO, UCIOJIB30BaTh 0000IIEHNE U KOHKPETH3AIHI0, a0CTparupoBaHue u
aHaJIOTUI0, GOPMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJIEHHE.

B xone usyuenus yueGHoro Kypca ««l30paHHble BOIPOCHI MaTeMAaTUKW» 00Yy4aroIuecs
[IOJIyYalOT HOBBI ONBIT PEHIEHHUs] MNPHUKIAJHBIX 3a4ad, CaMOCTOSITENBHOIO IMOCTPOEHUs
MaTeMaTUYECKUX MOJENel peallbHbIX CHUTYyalud, WHTEPIPETallMd IOJYYEHHBIX pPEIIECHUH,
3HAKOMSATCA € IPUMEpaMU MaTeMaTHUYeCKHX 3aKOHOMEPHOCTEH B IIPUPOE, HAyKe U UCKYCCTBE, C
BBIJIAIOIIMMUCS MaTeMaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc 00damaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanmu3yercsi Kak depe3 ydeOHBIM MaTepuall, CIOCOOCTBYIONIMK (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUS, TaK M 4epe3 crneunpuky y4dyeOHOM  JeATeNbHOCTH, TpeOyromen
IOPOJOJDKUTEIBHONM  KOHIIEHTPALlMM  BHHUMAHMS, CAaMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

Ha n3ydenue yae6HOrO Kypca ««/30paHHbIe BOIPOCH MATEMAaTUKN» OTBOIUTCS 68 4acoB:
B 10 xmacce — 34 yacos (1 gac B Hezento), B 11 kiacce — 34 gaca (1 yac B Heneno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

[TpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOT'O anmapaTa Jilsl peleHus 3a1a4

Mopynp JEMCTBUTEIBLHOTO YHCIIA U €r0 CBOMCTBA

OCHOBHBIE METO/IbI PEILIEHUS LIETbIX U IPOOHO-PALMOHAIBHBIX YPABHEHUI U HEPABEHCTB

MHorouseHnsl OT OJHOW MepeMeHHOU. [leneHne MHOro4wieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema besy

MHorounieHsl ¢ nenbiMu kodddunrentamu. Teopema Buera

YpaBHeHus1 1 HEPABEHCTBA

Pemenue cuctem JIMHENHBIX YPaBHEHUM

Marpuna cucteMbl JMHEWHBIX ypaBHeHMM. Ompenenurtens MaTpulbl 2%2, ero
F€OMETPUUECKUN CMBICI ¥ CBOWCTBA; BBIUHUCIEHHUE €I0 3HAYCHUS

Onpenenurens MaTpuipl 2X2, €ro reOMETPUYECKUI CMBICII U CBOWCTBA; BBIYHUCICHUE €r0
3HAYCHUS

[TpumeHeHue onpeaenuTes Uil peIIeHUs] CUCTEMbI JIMHEWHBIX YpaBHEHUIN

Pemenne npukitagHbIxX 3a/1a4 C HOMOIIBIO CUCTEMBI IMHEHHBIX YPABHEHUMN

DOyHKIUH U rpauKu

Komnoszunus ¢pynkumii . DnemeHTapHbie mpeodpa3oBanus rpadukoB GyHKINUN

[Tepuomuueckne ¢yHknun. [IpoMEXYTKH MOHOTOHHOCTH (YHKIMH. MaKCHUMyMBI |
MUHUMYMBI QyHKIMH. HanbopIiiee 1 HanMeHbllee 3HaYeHUEe (PYHKITUU Ha POMEKYTKE

JluneliHast, KBagpaTH4Has U ApoOHO-TMHENHHas QyHKIMHU. DIIeMEHTapHOE UCCIIE0BaHUE U
MOCTPOCHHE TPAPUKOB ITUX (PYHKIUH

Crenenp c¢ mnenbiM Tnoka3ateneM. buHoMm Hpiorona IlpeoOpa3zoBaHusi YHCIOBBIX
BBIPAXEHH, COIEpPXKALUX CTENIEHU U KOPHU

HppanmonaneHble ypaBHeHHs.. OCHOBHBIE METO/IbI PEIICHNS HPPALUOHAIBHBIX YPaBHEHUN
. PaBHOCHIIBHBIE IEpEXOBI B PELIEHUN UPPALIMOHAIBHBIX YPAaBHEHUN

CaolicTBa 1 rpaduK KOpHS N-0if cTeneHn Kak QyHKIIMH 00paTHON CTENEHU C HATypalbHBIM
MoKazaresiem

CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTEIEM U €€ CBOWCTBA

Hayana maTeMaTH4€CKOro aHAJIN3a

[ToxazarenbHast GyHKIMS, €€ cBoiicTBa U rpaduk. Vcnonbs3zoBanue rpaduka QyHKIUH A5
peleHns ypaBHeHUN

[Toka3zarenbHble ypaBHEHHs. OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX YPaBHEHHH

Jlorapudm yucna. CpoiicTa norapudma. JlecsTuunbie 1 HaTypaibHbIE JIOTapU(PMBI

[IpeoOpa3zoBanre BbIpaXeHH, coepKalux Jorapudmol

Jlorapudmuueckas GyHkius, e€ cBoiictBa u rpaduk. VMcnonb3oBanue rpapuka GyHKIUU
JUISL PeLIeHUs] ypaBHEHU I

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJBl pPELIECHUS JIOTapUPMUUECKUX
ypaBHEHUU

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUN

PaBHOCHIIBHBIE TEPEXObI B PEILICHUH JOrapU(PMUUECKUX YpaBHEHUIN



PaBHOCHIIbHBIE TEPEXObl B PELICHUH JIOTapU(PMUUECKUX ypaBHEHUI

MOHOTOHHBIE W OTpaHUYEHHBIC IOCIeAOBaTeNbHOCTH. VcTopHs aHanmu3a OECKOHEYHO
MaJlbIX

JIuHEeHbIN U SKCIOHEHIMANIbHBIA pocT. Yucino e. Popmysia CI0kKHBIX MPOLIEHTOB

Hcnonp30BaHne IpOrpeccuu sl pelIeHus pealibHbIX 3a]a4 MIPUKIAIHOTO XapaKTepa

HenpepsiBable pyHkiuu u ux cBoiicta. Touka paspbiBa. ACUMITOTHI rpauKOB (PYHKIUI

CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke

11 KUIIACC

Havaja maTeMaTH4eCKOro aHaJIM3a

[TepBooOpa3Has, OCHOBHOE CBOHCTBO IepBOOOpa3HbIX. [lepBoOOpa3HbIE 3IeMEHTAPHBIX
¢ynkuunii. [IpaBuia HaX0XKIEHUS TIEPBOOOPA3HBIX.

[IpumeHeHue uHTErpana JUid HaXOXKJICHHMs IUIOMIAJeH IIOCKUX (uUryp u 00bEMOB
FEOMETPUYECKUX TEIL.

[Tpumeps! pemennit auddepeHnnanbHpIX ypaBHeHHA. MaTeMaTHUecKoe MOICITHPOBAHNE
peabHBIX MPOIECCOB C MOMOINBIO AU(GepeHInaTbHBIX YPaBHEHUH.

YpaBHeHUS U HEPABEHCTBA

PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHS. PABHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Penenrne TpuroHoMeTpUIECKNX HEPABEHCTB.

OCHOBHBIE METOJABl PELIECHUS TOKA3aTEeNbHbIX W  JIOTapu(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUIEHUS CUCTEM M COBOKYIIHOCTEM palMOHAJIBHBIX,
UPPALMOHATIBHBIX, TOKA3aTENIbHbIX U JOTapU(PMUUYECKUX YPABHEHH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IApAMETPAMU.

DOyHKUMH U TPaPuKu

I'padux xommosumuum Gyuknuii. ['eomerpudeckue 00pa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

['padrueckre mMeTonbl pellleHUs YpaBHEHHW M HepaBeHCTB. | 'paduueckue
METO/bI PELLICHMs 3a/1a4 C TapaMeTpaMH.



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA YUEBHOI'O KYPCA «36pannbie Bonpockl matematukn» HA YPOBHE CPEJIHEI'O
OBUIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh TPAXKAAHCKON MO3UIMU OOYYAIOUIErocss KaK aKTUBHOIO M OTBETCTBEHHOTO WJIEHAa POCCHICKOTO OOIIEeCTBa,
MPEJICTaBICHUE O MATEMAaTHUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUI, MPOLIeTyp FPaKIaHCKOTo 00111ecTBa (BBIOOPHI,
OTIPOCHI  JIPYroe), YMEHUE B3aUMOICHCTBOBATh C COI[MAIbHBIMU MHCTUTYTaMU B COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh POCCUICKON TI'pakJIaHCKONM HAEHTUYHOCTH, YBAXKEHUS K IPOIUIOMY M HACTOSILEMY POCCUHCKONM MaTeMaTHKH,
LEHHOCTHOE OTHOLLEHHUE K IOCTHKEHUSIM POCCUNCKNX MAaTEMAaTUKOB U POCCUIICKOM MaTeMaTH4E€CKOM IIKOJIbI, UCTIOJIb30BAHUE ITUX JOCTUKEHUN
B JPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAHHE JIYXOBHBIX LIEHHOCTEH POCCHIICKOro Hapoaa, cpOPMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, ITHYECKOIO IOBEICHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUU HAYKU U JIeATENIbHOCTBIO Y4YEHOr0, OCO3HAHHE JIMYHOIO BKJIa/la B IOCTPOEHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYas 3CTETUKY MaTeMaTHYECKMX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIIEHUH, pacCyKACHUMH,
BOCIIPUMMYHMBOCTb K MATEMaTHYECKUM aCIIEKTaM Pa3JIMUHbIX BUIOB HCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHMSA:

c(OpMHUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTHUECKUE 3HAHUS B UHTEpecax 3J0pOBOro U 0e30MmacHoro oopasa *HU3HU, OTBETCTBEHHOE
OTHOLIEHHE K CBOEMY 3/I0pOBbIO (310pOBOE MUTaHUE, cOATaHCUPOBAHHBINA PEXKUM 3aHATUN M OTAbIXA, PEryispHas (pu3nyeckass akTUBHOCTb),
¢u3nUecKoe COBEpIIEHCTBOBAHUE MPH 3aHATUAX CHOPTUBHO-03JOPOBUTENIBHON J€SITEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZY, OCO3HaHUE [IEHHOCTU TPYAOIIOOMS, HHTEPEC K Pa3IMYHBIM chepam npodhecCHoHaTbHON 1eATeIbHOCTH, CBI3aHHBIM
C MaTeMaTHKOI U €€ MPUII0KEHUSIMHA, YMEHUE COBEPIIATh OCO3HAHHBIN BbIOOp OyayIiel npodeccuu U peann30BbIBaTh COOCTBEHHbIE KU3HEHHBIE
IUTaHBl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHHIO W CaMOOOpa30BaHHUIO HA MPOTSHKEHUU BCEW KHU3HH, TOTOBHOCTH K
AKTHBHOMY YYaCTHIO B PEILIEHUU MPAKTUUYECKUX 3a/1a4 MaTEeMaTUYECKON HaIIPaBJIEHHOCTH;

7) IKOJIOrM4eCcKOro BOCIMTAHMS:



c(hOpMUPOBAHHOCTH IKOJIOTHYCCKON KYIbTYPhI, TIOHUMAHHUE BIMSHUS COIMATBLHO-PKOHOMUYECKHX MTPOIIECCOB HA COCTOSIHUE MPUPOTHOMN
U COIMAIBHOM CpEJIbl, OCO3HAHKE TTI00aTHHOT0 XapaKTepa IKOJIOTUUECKUX MPOOIIeM, OPUCHTANINS HA TPUMEHEHHE MATeMATUYECKUX 3SHAHUN JIJIst
pelIeHus 3aj1a4 B 00JaCTH OKPYXKAIOIIel Cpe/ibl, IUNTAHUPOBAHKE IMOCTYIKOB U OLICHKU UX BO3MOXHBIX MOCIIEICTBUM JIJIsl OKPYKAIOLIEH Cpe/ibl;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH M OOIIECTBEHHOW MPAKTHUKH,
IIOHUMAHUEC MaTeMaTH‘{eCKOfI HayKI/I KakK C(bepbl I-IE':.HOBG‘-IGCKOI\/JI JACATCIIbHOCTH, DTAIIOB eé pa331/1T1/151 W BHAYUMOCTHU IJIA paSBI/ITI/ISI nUBUIN3alUU,
OBJIQJICHHUE SA3BIKOM MAaTEMAaTUKA U MAaTEMaTU4YECKON KYJbTYPOH KAaK CPEICTBOM IIO3HAHHUS MHUPA, TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO U
HCCJIEI0BATENIBbCKYIO ICSITEIPHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

BBISIBJISITH M XapaKTEPU30BATh CYILECTBEHHBIE INPU3HAKM MAaTEMaTUYECKUX OOBEKTOB, MOHITUN, OTHOLIEHUH MEXAY HOHSITUSAMHU,
dbopMynHpoBaTH ONpeAEICHHS TOHATHIA, YCTaHABIMBATH CYIIECTBEHHBIH MPU3HAK KIACCH(HUKAIIMHA, OCHOBAHUS JJIsi 0000LICHNS 1 CPaBHEHHUS,
KPUTEPUU IIPOBOAMMOIO aHAJIN3a,

BOCIIPUHUMATh, (POPMYyIUpPOBaTh U MPEOOPa30BLIBATh CYKICHUS: YTBEPAUTENbHbIE U OTpPULIATENIbHbIC, €IMHUYHbIC, YACTHBIE U 00IIue,
YCIIOBHBIE;

BBISIBJISITH MAaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W NPOTHUBOpEUMs] B (pakTaxX, JaHHBIX, HAONIIONEHUSAX WU YTBEPKICHMSIX,
[peaiaraTb KpUTEPUH IJIS BBIABIICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JleaTh BBIBOJBI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, ACNYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIFOUCHHM, YMO3AKIFOYEHUH 110 aHAJIOTUH;

MPOBOAMTH CAaMOCTOSITEIBHO JOKA3aTENbCTBA MATEMAaTHUECKUX YTBEPKACHUM (IIpsIMbIE U OT MPOTUBHOIO), BEICTpauBaTh apryMEHTAIUIO,
PUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXJACHUS U BHIBOJIBI;

BBIOMpATh CHIOCO0 pelleHus yueOHOH 3a7aull (CpaBHUBATh HECKOJIBKO BapUAHTOB PELIeHUs, BEIOMPATh Haubosee NOaXOAALINNA ¢ yu€ToM
CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebcKkue AeiCTBHA:

HCIIOJIb30BaTh BOIPOCHI KaK HCCIIENOBATEIbCKUNA MHCTPYMEHT MO3HAHUA, (OPMYIHMPOBATH BOIPOCHI, (PUKCHUPYIOLIUE MPOTUBOPEUHE,
npobJeMy, ycTaHaBIMBATh UICKOMOE U IaHHOE, OPMHUPOBATH THIIOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3HIINIO, MHEHUE;

IPOBOJUTH CAMOCTOATENbHO CIUIAHUPOBAHHBIA HKCIEPUMEHT, HCCIEIOBAHHWE IO YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
00BeKTa, SIBICHHUS, TPOLIECCa, BBIIBJICHUIO 3aBUCUMOCTEN MEX /1y 00bEKTaMHU, SIBJICHUSMU, IPOIIECCAMU;



CaMOCTOSITENIbHO (OPMYIHPOBaTH OOOOLIECHUS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO HAONIOIEHUS, HCCIEAOBaHUSA, OLIEHHWBAThH
JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIECHUH;

IMPOrHO3UPOBATH BO3MOKHOC PAa3BUTUC MTPOLECCA, a TAKIKC BbIIBUTATH ITPECATIOJIOKCHHUA O €TI0 PAa3BUTHUH B HOBBIX YCJIOBUSAX.

PabGora ¢ undopmaumeii:

BBISBJIATH J1e(ULUTHI HH(OPMALIUHY, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HAa BOIIPOC U JUJISl pELICHHUS 3a/1a4H;

BLI6I/IpaTb HH(bOpMaHHIO N3 MCTOYHHKOB PA3JIMYHBIX THUIIOB, aHAJIMU3UPOBATH, CUCTCMATU3UPOBATL U MHTCPIPCTUPOBATDH I/IH(bOpMaLII/IIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

CTPYKTYpUPOBATh HH(OPMALIKIO, TPEICTABIATH €€ B pa3IMUHbIX opMax, WLTIOCTPUPOBATH TpadudecKH;

OILICHUBATh HAJEKHOCTh MHPOPMAIINH 110 CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHHBepcaJIbHbIe YUeOHbIe qeliCTBUS

Oo0wmenne:

BOCIIPMHUMATh U (POPMYITUPOBATh CY>KACHUS B COOTBETCTBUH C YCIOBUSAMU M LIEISIMU OOLICHUS, SICHO, TOUHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3pCHHUA B YCTHBIX U TIMCbMCHHBIX TCKCTAX, AaBATh MMOACHCHUSA 110 XOAY PCUICHUA 3a1a4Y, KOMMCHTHPOBATH HOJIyLIeHHI)If/i pe3yiabTar;

B Xo€ OOCYXIEHHs 3a/JaBaTh BOMNPOCHI MO CYIIECTBY OOCYXJAaeMON TeMbl, IpOOJIEMbI, pelIacMOW 3ajaud, BBICKA3bIBATb WUJCH,
HalleJICHHbIE Ha MOMCK PELICHMs, COIOCTABIIATh CBOM CYXJEHHS C CY)KICHHSIMM APYIMX YYaCTHUKOB JMajora, oOHapyKUBaTh pa3jinuue U
CXO/ICTBO IO3UILIMHA, B KOPPEKTHON (hopme popMyIupoBaTh pa3HOIJIACHs, CBOU BO3PAKECHHUS;

MPEACTABJIATh PE3YJIbTAaThl PCHICHUA 3aaa4u, SOKCIICPUMECHTA, UCCIICIOBAHUSA, IIPOCKTA, CAMOCTOATCIBHO BI)I6I/IpaTI> q)OpMaT BBICTYIIJICHUA
¢ Y4€TOM 3ajJa4 Mpe3eHTAIN U OCOOCHHOCTEHN ayJUTOPHH.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusauus:

COCTaBJIATh IIJIaH, AJITOPUTM pELIEHUs 3a/ladyd, BbIOMpaTh CHOCOO pelIeHHs C y4ETOM HMMEIOUIMXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YUETOM HOBOI HH(POPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

BJIAACTh HABBIKAMHU O3HaBaTeIbHOU pe(l)J'IGKCI/II/I KaK OCO3HaHHA COBEpIIaACMBbIX HeﬁCTBHﬁ 1 MBICIIUTCIIBHBIX ITPOLECCOB, UX PE3YIIbTATOB,
BJIAJIETh CITOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIIecca M pe3yiibTaTa pelieHus] MaTeMaTHIecKOr 3a/1a4H;

MPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPH PEUICHUH 3a7aud, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX
00CTOSITENLCTB, TaHHBIX, HAMIEHHBIX OIIUOOK, BEISIBICHHBIX TPYAHOCTEH;

OLICHUBATb COOTBCTCTBHUE PpE3yjibTaTa LCIU U YCIOBUMAM, 00BSACHATH MNPUYUHBI OJOCTHXXCHHUA HWJIWM HCAOCTHXCHUSA PE3YJIbTATOB
NEeSITeIbHOCTH, HaXOUTh OMIMOKY, 1aBaTh OLIEHKY PHUOOPETEHHOMY OIIBITY.



CoBMecTHas 1eSITeJIbHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHOW M UHJMBUIYaJbHON pa0dOTHl MpU PEIICHUH y4eOHBIX 3aj]lay, MPUHUMATH 1EJIh
COBMECTHOMH JIeSTEIIbHOCTH, TUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM PabOThI, pacpeeNiaTh BUABI paboT, JOTOBAPUBATECS, 00CYKIAaTh MPOIIECC
U pe3ynbTat paboThl, 00001IaTh MHEHHUS HECKOJIBKHUX JIFO/ICH;

y4acTBOBATh B IPYIIOBBIX (hopmax paboTsl (00Cy:x1eHUs, 0OMEH MHEHUH, «MO3TOBbIE IITYPMbI» U UHBIE), BBIMOIHITH CBOIO YaCTh paOOTHI
¥ KOOPJMHUPOBATH CBOU JICUCTBUS C JPYTMMH WICHAMH KOMaHJbI, OICHHMBATh KaUYeCTBO CBOETO BKJIAJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(OPMYIIMPOBAHHBIM YYaCTHHKAMU B3aUMO/ICHCTBUS.

INPEJAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce oOydaromuics IMOJYyYUT CIEAYIOIIHUE MPEIMETHBIE PE3yJbTaThl MO OTIEIBHBIM TeMaM paboueit
nporpaMMel yueOHoro kypca «30paHHbIe BOIPOCH MATEMATHUKI

Yucsia v BBIYUCICHUA:

CBO6OI{HO OIICPHUPOBATH MOHATUAMU: pAllUOHAILHOC YHCIIO, OeckoHEUYHas nepuoanvcCKas I[pO6I>, IMPOLCHTHBI, UppalOHAIIBHOC 4YH1CIIO,
MHOXCECTBA pallMOHAJIbHBIX U IIGﬁCTBI/ITGJH)HBIX qucel, MoayJib I[CﬁCTBHTGJII)HOFO quciia,

MPUMEHSTh JPOOH U MPOLEHTHI AJIs PEIICHUs MPUKIAIHBIX 33/1a4 U3 PA3IMYHBIX OTpacieil 3HAaHUM U peaabHOM KU3HH;

MPUMEHSTh NPUOIMKEHHBIE BBIYUCIICHUS, PABUJIa OKPYTJICHUS, TPUKUAKY U OLIEHKY pPe3yabTaTa BHIYHCICHUM;

CBOOOHO OTIEPUPOBATH MOHATHEM: CTEIICHB C IEJIBIM TIOKa3aTeJIeM, UCTIOB30BaTh MOAXOIANIYI0 (GOpMY 3aImicH TEHCTBUTEIILHBIX YHCEIT
JJId pCHICHUA MPAKTUYCCKUX 3aaa4 U IMPEACTABIICHUA JaHHBIX,

CBOOOJHO OTIEpUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYypalIbHOM CTETEHU;

CBOOOHO OTIEPUPOBATH MOHATHEM: CTETIEHb C PAIIMOHAIBLHBIM MMOKA3aTelNeM;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: Joraprudm yucia, 1ecATUIHbIE U HaTypaibHbIE JIOTapu(pMBlI;

CBO6OI[HO ONeprupoOBaTh NOHATUAMHA: CUHYC, KOCUHYC, TAHI'CHC, KOTAHI'CHC YW CJIOBOT'O apryMCHTA,

OTIEpUPOBATH MOHATUSIMU: APKCUHYC, APKKOCHHYC M apKTAHT€HC YUCIOBOTO apryMeHTa.

YpaBHeHHsS H HEPABEHCTBA:

CBO60}1HO ONEprupoOBaATh MOHATUAMU: TOXKACCTBO, YPAaBHCHUC, HCPABCHCTBO, PABHOCHUJIBHBIC YPaBHCHHA U YPABHCHUA-CIICACTBUA,
PaBHOCHUJIBHBIC HCPABCHCTBA,

MPUMEHSTh Pa3jIMYHbIe METOJBI PEUICHHs PAlMOHANBHBIX U JAPOOHO-pallMOHANBHBIX ypaBHEHUH, MPUMEHSATh METOJ] HHTEPBAIOB JUIS
pelleHus HEPABEHCTB;

CBO60}1HO ONECprUpOBaAThH NOHATUAMHA: MHOT'OYJICH OT O)IHOfI HepeMeHHOﬁ, MHOTOYJICH C LECJIbIMU KOBCb(i)I/IHI/IeHTaMI/I, KOpHH MHOI'O4JICHA,
MPUMEHSITh JISJICHHE MHOTOYICHa Ha MHOTOYJICH C OCTaTKOM, TeopeMy besy u Teopemy Buera juis perenwus 3a1a4;



CBOOOJHO OMEpUPOBATH MOHITUSIMH: CHCTEMA JIMHEWHBIX ypaBHEHHI, MaTpuIa, ONMPEIEIUTENh MATPUIBl 2 X 2 U ero reOMEeTPUUECKHi
CMBICJI, UCIIOJIb30BaTh CBOMCTBA OMpEAETHTENst 2 X 2 JUisd BBIYUCICHHUS €r0 3HAYCHUsS, MPUMEHATH ONPENEIUTENN IJI PEHICHUS CHCTEMBbI
JMHEWHBIX YpaBHEHH, MOJICTUPOBATh PEaJIbHBIE CUTYAIlMH C TOMOIIBIO CHCTEMBI JINHEHHBIX YPaBHEHUH, HCCIIEJOBATh TIOCTPOCHHBIE MOJIEIH C
MOMOIIbIO MaTPUIL U OIIpe/IeIUTeNeH, HHTEPIPETUPOBAThH MOTYyYEHHBINH PE3YyiIbTaT;

UCIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU ISl MpeoOpa30oBaHusl BhIPAKEHU;

BBITOJIHATH MPEOOPA30BAHMSI YHCIOBBIX BRIPAKEHHH, COEPKALIMX CTETIEHHU C PALlMOHATIBHBIM ITOKa3aTeleM;

UCTIOJIb30BaTh CBOMCTBA JOTapu(pMOB AJIsl MPeoOpa3oBaHUs JOrapu(pMHUUECKUX BbIPAKECHUH;

CBOOOJHO OMNEpPUPOBATh MOHATHSIMH: HUPpPAlMOHATBHBIC, MOKa3aTelbHbIEe U Jorapu(Muueckue ypaBHEHHS, HAXOIUTh UX PEUICHUS C
MOMOIIbIO0 PABHOCUIJIBHBIX MEPEX0/I0B WK OCYIIECTBIISISI IPOBEPKY KOPHEN;

IPUMEHSITh OCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI UTs1 TpeoOpa3oBaHusl TPUTOHOMETPUIECKUX BBIPAKECHUH;

CBOOOJTHO OTEPHPOBATH MOHATHEM: TPHUTOHOMETPHUYECKOE ypaBHEHHE, NMPUMEHATh HEOOXOauMbIe (OPMYIBI JJIsl PElICHUS OCHOBHBIX
TUTIOB TPUTOHOMETPUYECKHUX ypaBHEHUM;

MOJICJIMPOBATh peallbHble CUTYAllMd Ha SI3bIKE alreOpbl, COCTABJIATh BBIPAXKEHHS, ypaBHEHHUS, HEPABEHCTBA IO YCJOBHIO 3a/ayH,
UCCIIEIOBATh MMOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHUEM arIapara ajireopsbl.

DyHKIUHA U TPaPUKH:

CBOOOJHO OMEPUPOBATH MOHATUAMU: (DYHKIIMS, CIOCOOBI 3a1aHus QYHKIIUHU, B3AUMHO 0OpaTHbIe PYHKIINU, KOMIIO3UIUS QYHKIIUH, TpaduK
(GyHKIMH, BBITOIHATE dJIEMEHTapHbIE IPpeo0pa3oBaHusi rpauKoB (YHKIIHIA;

CBOOOJTHO OIEPHPOBATH TOHATHSAMU: OONACTh ONpPEACICHHS W MHOXXECTBO 3HAYCHWH (YHKUWH, HYIH (QYHKIUH, TPOMEKYTKU
3HAKOMOCTOSTHCTBA;

CBOOOJTHO OIEPUPOBAThH MOHATUSAMU: YETHBIE U HEUETHBIE (PYHKIUH, IepUOJUUECcKUe (PYHKIIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH,
MaKCUMYMbl U MUHUMYMBbI (DYHKIIMH, HanOoJIbIllee U HaUMEHblIIee 3HaUeHne (PYHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO OTEPUPOBATh MOHATHUSAMH: CTETEeHHass (YHKIWS C HATypAIbHBIM M IIEJBIM ITOKaszaTeseM, rpaduk CTEeNeHHOH (DYHKIMH C
HATYpaJbHBIM U IEJIBIM TIOKa3aTeseM, Tpaguk KOpHs N-0i cTeneHn Kak (GyHKIMH 00paTHOW CTETIEHU ¢ HATYPaIbHBIM MTOKa3aTeleM;

ONEepUpOBATh TOHATHAMMU: JIMHEHHas, KBaJpaTU4HAs M JPOOHO-TUHEWHas (QYHKLUUHU, BBIIOJIHATH 3JIEMEHTAPHOE MHCCIEOBAaHUE U
MOCTPOEHHE UX TPaPUKOB;

CBOOOJTHO OTIEPHPOBATH MOHATUSIMHE: TIOKa3aTeNIbHAS U JorapupMuuecKkas GyHKINN, KX CBOWCTBA U TpadUKH, HCIIOIB30BaTh UX rpaduku
JUISl peILIEHUs] YPABHEHUH;

CBOOOJTHO ONEpUPOBATh MOHATUAMHU: TPUTOHOMETPUYECKAs OKPYXKHOCTb, ONpEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUI YHCIOBOTO
apryMeHTa;

UCTIOIB30BaTh TpaduKy (GYHKIUI IS NCCIIEAOBAaHUS TPOIIECCOB M 3aBUCHUMOCTEH MIPH PEIICHUHN 3aj1ad U3 APYTHX y4eOHBIX MPEIMETOB U
peabHOM JKU3HHU, BBIpAXKaTh (hOpMYIaMH 3aBUCUMOCTH MEX/Ty BETHNINHAMH,



Hauyajia MaTeMaTH4YeCKOro aHAIN3a:

CBOOOJTHO ONEpUPOBATh MOHATHAMU: apuUpMeTHdecKas M TeoMeTpHUyecKas Mporpeccusi, OECKOHEYHO YObIBaroIas reoMeTpuiecKas
nporpeccusi, TMHEHHBINH U 9KCIIOHEHIIUAIBHBINA POCT, OPMYJIa CIIOKHBIX MPOLIEHTOB, HIMETh MPEICTABICHUE O KOHCTAHTE;

UCIIONIb30BATh MPOTPECCHH ISl PEILICHUS PealIbHbIX 3a/1a4 NPUKIAIHOTO XapaKTepa;

CBOOOIHO OIEpHUPOBATh MOHSATHUSAMH: ITOCIEJOBATEIBHOCTh, CIIOCOOBI 3a/laHHs MOCIIEAOBATEIbHOCTEH, MOHOTOHHBIE U OrPaHUYCHHBIC
MIOCJIEI0BATEIbHOCTH, IIOHUMATh OCHOBBI 3apO’KJICHUS MAaTEMaTHUECKOTO aHAJIN3a KaK aHan3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: HEMPEPbIBHBIE (PYHKIIUHU, TOUYKU pa3pbiBa rpaduka GyHKINH, aCHMIITOTH rpaduka GyHKINY;

CBOOOIHO ONEpPHPOBATH MOHATHEM: (DYHKIHMS, HENPEPhIBHAS Ha OTpPE3Ke, MPUMEHSITH CBOWCTBA HEMPEPBHIBHBIX (PYHKIMN IS PEIICHUS
3aj1ad;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TIEPBasi U BTOPasi IPOM3BOIHBIC (DYHKIINH, KacaTellbHas K rpaduky GyHKINY;

BBIYUCIISITH IPOU3BOIHBIE CYMMBI, TPOU3BEICHHS, YACTHOTO ¥ KOMIIO3HIINHU ABYX (PYHKIIWH, 3HATH IPOU3BOIHBIE JIEMEHTAPHBIX () YHKIIHIA;

UCTIONIb30BATh TEOMETPUYECKUI U (PU3MUECKUN CMBICIT IPOU3BOAHOM ISl PELICHUS 3a/1a4.

K xonmy oOyuenuss B 11 kiacce oO0y4arONmIMKCS IMOMYYHT CJIEIYIOUIME TPEIMETHBIC pEe3yibTaThl IO OTIACIBHBIM TeMaM paboueid
poTrpaMMbl yaeOHOTO Kypca «30paHHbIe BOMPOCH MaTEMATHUKI

YpaBHeHUs] U HEPABEHCTBA:

CBOOO/IHO OIEpUPOBATH MOHATUSMU: HPPAIMOHAIBHBIC, [TOKAa3aTeNbHbIE U JIOTapu(MUYECKUe HEPaBEHCTBA, HAXOAUTh UX PEIICHHUS C
IIOMOIIBIO PABHOCHIIBHBIX IEPEXO0/IOB;

OCYIIECTBIISITH OTOOP KOPHEH MPH pEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJTHO ONEPUPOBATHh MOHSATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO, MPUMEHATH HEOOXOIMMBIE (OPMYJIIBI JUIS PEIICHUS OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB,;

CBOOOJTHO OIIEPUPOBATH MOHATUSAMHU: CUCTEMA U COBOKYTHOCTh YPaBHEHUH U HEPABEHCTB, PABHOCHIIbHBIE CHUCTEMBI U CUCTEMBbI-CIIE/ICTBUS,
HAXOJUTh DPEUICHUS CUCTEMBbl M COBOKYIHOCTEH paIlMOHANBHBIX, HMPPANMOHATBHBIX, MOKA3aTeNbHBIX M JIOTapU()MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pelaTh paluoHalbHbIE, UPPALMOHANbHbIE, MOKa3aTelIbHbIe, Jorapu(MUUECKue U TPUTOHOMETPUUECKHE YpaBHEHHs U HEPABEHCTBA,
coJiepKallie MOJIyJId U apaMeTphl;

NPUMEHSATH TpaduIecKre METOIbI UTS PEICHNs ypaBHEHUH M HEPABEHCTB, a TAK)XKE 33J1ad C MapaMeTpaMu;

MOJICIIMPOBATh pealbHBIE CUTYallMU Ha SI3BIKE aNreOphl, COCTABIAThH BBHIPAKCHHS, YPABHEHUS, HEPABEHCTBA U UX CHCTEMBI IO yCIOBHUIO
3aJ1auu, UCCIIEJ0BATh TIOCTPOCHHBIE MOJIENIN C UCIIOJIB30BAHUEM allllaparta ajareOpsl, MHTEPIPETUPOBATH MOIYUYESHHBIH pe3ysbTar.

Hauana maTeMaTH4eCKOro aHaJIM3a:

UCTIOJIF30BaTh TIPOU3BOIHYIO JIJIsl HCCIIEIOBAHUS (PYHKIIMU HA MOHOTOHHOCTD U DKCTPEMYMBI;

HaXOJUTh HanOOJIbIIIee U HANMEHbIIIee 3HaUeHHs (DYHKITMH HENPEPHIBHOW Ha OTPE3KE;



MCIOJIb30BaTh MPOU3BOAHYIO JJIsl HAX0K/ICHUS HAMTYy4IIEero PEIIeHHs] B TPUKIIAIHBIX, B TOM YHUCII€ COLUAIbHO-9KOHOMHYECKHUX, 3a/1auaXx,
JUISL OTIPENIEJIEHUS] CKOPOCTH U YCKOPEHUS Mpoliecca, 3a1aHHOr0 (hopMyol Witn rpaduKoM;

CBOOOJHO OMEPUPOBATH MOHITUSIMHU: IIEPBOOOPA3HASI, ONPEACIEHHBIN HHTErPai, HAXOIUTh TIEPBOOOPA3HBIC AIEMEHTAPHBIX (PYHKIIUN U
BBIYHUCIIATH HHTETpai no popmyie HeroTona-JIelOnuma;

HAXOJUTh IJIOMIAAN IIOCKUX (GUTYp U 00BEMBI TEN ¢ TOMOIIBIO HHTETpasIa;

UMETH TPEJICTABIICHNE O MATEMAaTHYECKOM MOJISIIMPOBAHUH HA IPHUMEpe cocTaBieHus TuddepeHInaTbHBIX ypaBHEHUMH;

peliaTh MPUKIAJHBIC 3a7a4d, B TOM YHUCIIEC COIUAIBHO-DKOHOMUYECKOTO M (U3MYECKOTO XapaKTepa, CPEICTBAMU MATEMAaTHYECKOTO
aHayu3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NPOrpamMMbl
IpakTuyeckue
Bcero
padoThI
1 Huczna u BbraHCICHHA 6 https://2035school.ru/login
2 Y PABHCHH 1 HCPABCHCTBA 5 https://www.yaklass.ru/
3 Oynkuuu U rpaduku. CreneHHas GyHKIHS C . https://resh.edu.ru/
LIEIBIM ITOKa3aTeseM
4 Hauama MmaTemMaTH4eCcKOro aHaimsa 16 httos://uchi.ru/
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0



https://2035school.ru/login
https://www.yaklass.ru/
https://resh.edu.ru/
https://uchi.ru/

11 KIIACC

JJIeKTPOHHBbIE
(undposbie)
KoanyecTBo yacoB o0pa3oBaTejibHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
pecypcsl
n/n NPOrpamMMbl
1|
Beero pPaKTHYeCKHe
padoThI
[TepBooOpasHas, OCHOBHOE CBOMCTBO
1 nepBooOpasHbIX. [lepBoobpaszHbie 4 https://2035school.ru/login
AIIEMEHTAPHBIX (PYHKIIUH.
2 Hprmeper vp CUICHHI AN pepeHIHATHbIX 4 https://www.yaklass.ru/
ypaBHEHUH.
OT1Oop KOpHEH TPUTOHOMETPUUYECKUX
3 YPaBHEHHI C TIOMOIIBIO TPUTOHOMETPHICCKOH 1 https://resh.edu.ru/
OKPYXHOCTH. PellieHne TpUrOHOMETPUUYECKUX
HEPaBEHCTB.
4 WppatmonansHble, MOKa3aTENbHbBIE U 10 hittos://uchi.ru/
norapuMUUecKre HePaBeHCTBA AU /EUCALIL
5 Komrmurekcusle uncna 2 https://2035school.ru/login
9 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AINS 3 https://resh.edu.ru/
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 0



https://2035school.ru/login
https://www.yaklass.ru/
https://resh.edu.ru/
https://uchi.ru/
https://2035school.ru/login
https://resh.edu.ru/

		2024-06-05T11:11:51+0300
	Гаязова Айгуль Нилсоновна




