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IosicHUTENLHAA 3aNMNCKA

PaGouass mporpamma mno kypcy «W30paHHbIE BOIMPOCH MAaTEMATHKW» IS
oOyuarornuxcst 10 kjacca coctaBieHa Ha OCHOBE IPUMEPHOM MPOTrpaMMBbl CPETHETO
(mostHOTO) OOMIEro oOpa3zoBaHusl (MPOGUILHBIA ypOBEHH) IO MaTeMaTHKEe U Ha
ocioBe @DPI'OC COO, komudukatopa TpeOOBaHUNH K YPOBHIO MOATOTOBKHU
BBIIIYCKHUKOB TI0 MaTeMaTuKe, KOAU(UKATOpa JJIEMEHTOB COACpKaHUA TIO0
MaremaTtuke aiisa cocrapienust KiMos EI'D 2024-2025 .

Pabouas mporpamma UMEET uHmMeN1eKmyanbHoe HallpaBlICHUE.

AKTYyanpHOCTbh IPOIPaMMbl  COCTOMT B TOM, YTO OHAa HalpaBlicHa Ha
pacHIMpeHHe 3HAaHWK YyYallMXcs N0 MaTeMaTHUKe, PAa3BUTHE HX TEOPETHYECKOro
MBILUIEHUS W JIOTUYECKOW KyJbTYpbl. J[aHHBIM BHEYpPOUYHBIM KypC SBISETCS
NpPEAMETHO -  OPUEHTUPOBAHHBIM Il  OOYyYarolUXcCs 10  kiacca
0011e00pazoBaTeNbHOM MIKOJIBI IPU MOAroToBKE K EI'D 1o MaTemaTuke v HampasJiieH
Ha (OPMHUPOBAHHME YMEHHUUW U CHOCOOOB JESATEIBHOCTH, CBA3aHHBIX C PELICHHEM
3a/1a4 TOBBIIIEHHOTO YPOBHSI CIIOXHOCTH, Ha YJIOBJIIETBOPEHHE ITO3HABATEIbHBIX
NOTPEOHOCTEN M MHTEPECOB CTAPILIEKIACCHUKOB B PA3JIMYHBIX cpepax YeIoBEeUECKOU
JeSITEIbHOCTH, HA PACIIMpPEHUE W YIIyOJIEHHE COJIEpkKaHUs Kypca MaTeMaTHKHU C
LENbI0 JIOTIOJIHUTEIBHON TMOATOTOBKH YYalUXCS K TOCYAapCTBEHHOW (UTOTOBOI)
arrectaiuu B ¢dopme EI'D. A Taxke JOMONHSET M3ydaeMblii MaTepual Ha ypokax
CUCTEMOM YINpaXHEHUH W 3aJay, KOTOPbIE YIIYOJSIOT M PaCIUPSIOT IIKOJIbHBIN
KypcC aJireOpbl U Hayall aHaJIu3a, FTEOMETPUU U MO3BOJISIET HaYaTh LEJICHAPABICHHYIO
MOJArOTOBKY K craue EI'D.

Hean kypca:

o Co3nanue ycnoBuil miiss (GOpPMUPOBAHUS U PaA3BUTUS Yy OOyYarommxcs
camoaHaiu3a, O0O0OOIIEHUS M CHUCTEMAaTU3allMM TIOJYYEHHbIX 3HAHUM W YMEHHUH,
HEOOXOAMMBIX JJI IPUMEHEHHUS B MTPAKTUYECKON e TEIHHOCTH;

e VYcmemHo mnoArotoBuTh oOywaromuxcs 10 kmacca k rocyaapcTBEHHOM
(utoroBoii) arrectanuu B hopme EI'D, k nmpogomkeruto oOpa3oBanus;

e YriyOUTh U CUCTEMATU3UPOBATH 3HAHMS YUalTUXCs TI0O OCHOBHBIM paszjieiam
MaTeMaTUKH, HEOOXOUMBIX ISl MPUMEHEHHS B IPAKTUYECKOM 1€ TeIbHOCTH;

o [lo3HAaKOMHTH y4yalIUXCs ¢ HEKOTOPHIMU METOAAMU UM NMPUEMaMH PEIICHUS
MaTEeMaTUYECKHX 3aJ1a4, BBIXO/ISIINX 32 PAMKH MIKOJIBHOTO Y4eOHMKAa MaTEeMAaTHUKH;

e CdopmupoBaTh yMEHHS TPUMEHATH MOJYYEHHbIE 3HAHUS TPU PEIICHUU
HECTaHJapTHBIX 33]1a4;

o Bocnuranue KynbTypbl JUMYHOCTH, OTHOIICHHSI K MaT€MAaTHKE KakK K YacTH
0011eYeIOBEYECKON KYJIbTYphl, TOHUMAHUE 3HAYMMOCTH MAaTeMaTHKU ISl Hay4yHO-
TEXHUYECKOTO IIporpecca.

3agaum Kypca:

. Pa3BuTh HHTEpPEC U MOJIOKUTETBbHYIO MOTHUBAIUIO U3YUEHUS PEIMETA;

. CdopmMupoBaTh U COBEPIICHCTBOBATH y YYAIIUXCS MPUEMbI M HABBIKU
pelIeHUs 33Ja4MOBBIIICHHON CII0AKHOCTH, peayiaraeMbix Ha EI'D;

e [Ipomomkuth (hopMupoOBaHHE OIBITA TBOPUYECKON ACSATEIBHOCTH yUYalTUXCS
yepe3 pa3BUTUE JIOTUYECKOTO MBIIUIEHUS, MPOCTPAHCTBEHHOIO BOOOpaKeHUS,
KPUTUYHOCTH MBIIUICHHS JIJIs1 JATbHEUIIIET0 00yUeHus;



e CnocoOCTBOBaTh Pa3BUTHI0 Yy y4YallMXCAd YMEHHS aHaJIU3UpPOBATh,
CpaBHUBATh, 0000IIATH;

o dopMupoBaTh HaBBIKH pabOThl C JOMOJHUTEIBHOM JHUTEPaTypOH,
WCIIOJIb30BaHUs PA3JIMUHBIX HHTEPHET - PECYPCOB.

DopMBbI OPraHU3aANUU BHEYPOUHOU IeSATEJIHLHOCTH:

JeKmus, 0ecena, MpakTUKYM, KOHCYJIbTAIlMsI, CaMOCTOsITeIbHAs paboTa, padboTa
¢ KM, tectupoBaHue.

3aHATHS IO BHEYPOUHOU JCATEIHPHOCTHA PACCUMTAHBI HA | Yac B HEJEIIO, B
oOmie#t cinoxHoCTH — 34 4 B yueOHbI roa. JmuTensHOCTh 0HOTO 3aHsaThs — 40
MUHYT.



Pe3yabTaThl 0CBOCHHS Kypca

N3yvyeHne JaHHOTO Kypca AaeT y4aluMcsi BO3MOKHOCTb:

e TIOBTOPUTh W  CHCTEMaTH3UPOBAaTh paHee  M3YYCHHBIH  Marepual
IIKOJILHOTO KypcaMaTeMaTHKU;

e OCBOHUTH OCHOBHBIC TIPUEMEI PEIICHUS 33]1aY,

e OBIIAJICTh HABBIKAMHU IIOCTPOCHHSI W aHaIN3a MPEANOIaraeMoro pemeHus
MOCTaBJICHHON 3a1a4H;

e TIO3HAKOMHTHCS M WCIOJIB30BaTh HAa MPAKTHKE HECTAaHIAPTHHIE METOJIbI
pEIIeHUS 33714,

e TIOBBICHTh YPOBEHb CBOCH MATEeMAaTHUYECKOW KYyJIbTYPhl, TBOPYECKOTO
Pa3BUTHS, IO3HABATEIIBHON aKTHBHOCTH;

e TIO3HAKOMHTHCSI C BO3MOKHOCTSIMU HCIIOJIb30BAHUS DJICKTPOHHBIX CPEACTB
oOyueHHusi, B TOM 4YHCIIE HHTEPHET-PECYPCOB, B XOJ€ MOJTOTOBKH K HTOTOBOM
arrectanuu B popme EI'D.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHHUS MPOTpaMMbl Yy4eOHOro mpeaMera
«30paHHbIEe BOIIPOCH MATEMATUKI XapaKTEPU3YIOTCS:

IHaTpuoTnyeckoe BOCIIUTAHUE!

MPOSIBJIEHUEM MHTEPECA K MPOUIJIOMY U HACTOSIIIEMY POCCUHMCKON MaTEMATUKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JOCTHKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCHUICKOM
MAaTEMATUYECKOMN IIKOJbI, K MCIOJb30BAHUIO 3TUX JOCTHUKEHHUU B IPYTUX HAyKaxX H
MPUKJIAIHBIX chepax.

I'paxxnanckoe ¥ IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE!

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWHA W peaau3alliu ero
MpaB, MPECTaBICHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHWPOBAHUS PA3TUYHBIX
CTPYKTYp, SBJICHHM, MPOIEAYP TPakIaHCKOTO 00IIecTBa (BHIOOPHI, OMPOCHI U TIP.);
TOTOBHOCTBIO K OOCYXKJIEHUIO JTUYECKUX NPOOJIEM, CBS3aHHBIX C MPaKTUYECKUM
IIPUMEHECHUEM JOCTHUKECHUM HAyKH, OCO3HAHMEM BaXHOCTH MOPAJIbHO-3THYECKUX
MIPUHIUIIOB B AEATEIIBHOCTU YYEHOTO.

TpyaoBoe Bocnnuranue:

YCTaHOBKOM Ha AakKTUBHOE Yy4YacTME€ B PELICHUM [MPAKTUYECKHUX 3a]ad
MAaTEMATUYECKON HAMPaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MaTEMaTUYECKOTO
o0pa3oBaHMsI Ha NPOTHKEHUHM BCEW KU3HMU JUIsl YCHEHNIHOW MpoQecCHOHATBHON
NEATeIbHOCTY W Pa3BUTHEM HEOOXOJAUMBIX YMEHHUN;, OCO3HAHHBIM BBIOOPOM U
MMOCTPOCHUEM HUHJUBUIYAIBHON TPACKTOPUU OOpa30BaHUSI M KU3HEHHBIX TUIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEMN.

JcTeTH4ecKoe BOCIIUTAHUE!

CIIOCOOHOCTBIO K  OMOIMOHAIBHOMY H  ICTETHYECKOMY  BOCHIPUSITHIO
MaTeMaTUYeCKNX OOBEKTOB, 3a/lay, PEIICHWH, PaCCYyXICHHUH, YMEHHUIO BHJICThH
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

[leHHOCTH HAYYHOI'0 MO3HAHMS!

OpPUEHTALIMEX B JICSATEIBHOCTH HAa COBPEMEHHYK) CHCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKa, MPUPOJBI U



oOIecTBa, TOHMMAHUEM MAaTEMAaTUYECKOM HaykKH Kak chepbl YeIoBEUYECKOM
NEATEeIbHOCTU, ATAnoB €€ pa3BUTUS U 3HAYMMOCTH JJIA Pa3BUTHUS ITMBWIM3AIIUU,
OBJIQJICHUEM SI3BIKOM MaTEeMAaTHKU M MaTeMaTH4YeCKOW KYyJIbTYpOHl Kak CpeICTBOM
MO3HAHUS MHUpA; OBJAJACHUEM IPOCTCHINIMMH HaBBIKAMU HCCJIEI0BATEIbLCKOM
JIESITEILHOCTH.

duznyeckoe BocNUTaHHe, (opMUPOBaAHHE KYJIbTYPbl 310POBbS H
IMOILMOHAJILHOTO 0JIArONOJIyYMs:

TOTOBHOCTBIO TPUMEHATH MaTeMaTHYECKHE 3HAHUS B HWHTEpPECax CBOETO
3M0POBbS,  BEIEHUSI  3I0pOBOrO0  oOpa3a  KM3HU  (3JOpOBOE  TMHUTAaHUE,
COQTaHCHPOBAHHBIM  PEXKUM 3aHATHUA ©  OTABIXA, PpEryJsIpHas (Qu3ndeckKas
AKTUBHOCTb);

c(hOpMHPOBAHHOCTHIO HaBBbIKa pe(ieKkchu, MPU3HAHWEM CBOETO TIpaBa Ha
OIIMOKYH TAKOTO K€ MpaBa APYroro 4eioBeKa.

IK0JIOrHYecKoe BOCIIUTaHHE:

OpHUEHTAIIMEN HA MPUMEHEHHWE MaTeMaTUYECKUX 3HAHUM JJISl pEIICHUs 3a/1a4 B
00J1acTH COXPAHHOCTH OKPY>KaloIIeH Cpepl, IUIAHUPOBAHUS ITOCTYIKOB U OLICHKU UX
BO3MOXXHBIX TIOCJEJACTBUM IS OKPYXKAOIIEH Cpeapl; OCO3HAaHHUEM TJ100aJIbHOTO
XapakTepa dKOJOTHUECKUX MPOOJIeM U IMyTel UX PEIICHUSI.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Bba3oBble Jloruveckne 1eiicTBUA:

BBIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEeMaTHUUYECKUX
00BEKTOB, MTOHATUM, OTHOIIIEHUNA MEXIY MOHATUSIMHU, (POPMYJIUPOBATH OMPEICIICHUS
MOHATHUM, YCTAHABIUBATh CYIIECTBEHHBIM NMPU3HAK KiacCU(UKAIIUU, OCHOBAHUS IS
000011IeHHS U CPAaBHEHHUSI, KPUTEPUU TIPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (GOPMYJIUPOBaTH M TIPEOOPa3OBBIBATH  CYXKIICHUS:
YTBEPAUTENIbHBIE U OTPUIIATEIbHBIC, SIUHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIE,

BBISBJISITh MAaTEMAaTUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS B
¢dakTax, MaHHBIX, HAOJNIONECHUSX W YTBEPXKICHUSNX, NpeajiaraTtb KpPUTEPUHU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

Je7aTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3aKIOUEHUN 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeIbCTBA MAaTEMaTHYECKUX YTBEPKICHUMN
(IpsiMble U OT MPOTUBHOIO), BHICTpAWBaTh apryMEHTAIIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaThH COOCTBEHHBIC CYKACHUS U BHIBOJIBL;

BBIOMpATh CHOCOO pelleHus y4dyeOHoW 3amauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEIICHHUs, BEIOMpATh HanbOoJee MOAXOMSIIINN ¢ Y4ETOM CaMOCTOSITEILHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBrbIe ncciaeaoBaTebLCKHE AelCTBUA:

UCIIOJIb30BaTh BOMNPOCHI Kak HMCCIEA0BATEIbCKUIA HMHCTPYMEHT TO3HAHUA,
bopMyIUpPOBATH BOIIPOCHI, bukcupyromme MPOTUBOPEUHE, npooiemy,
yCTaHaBIMBATh UCKOMOE M JaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO
MO3ULINIO0, MHEHHUE;

MPOBOJAUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, HUCCIIEIOBAaHUE



[0 YCTAaHOBJICHHIO OCOOEHHOCTEH MAaTeMaTH4eCKoro oObEKTa, SIBJIEHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 0OBEKTaMHU, SIBJICHUSIMU, TIPOLIECCAMU;

CaMOCTOATENHHO (OPMYIUPOBATH OOOOIIEHUST W BBIBOJBI MO pE3yJbTaTam
NpOBEIEHHOTO  HAONIOJIEHUs,  MCCIEOBAaHUSA,  OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJbTAaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BbIJIBUTATh
MPEANOI0KEHHUS O €r0 Pa3BUTUU BHOBBIX YCIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIISITh ACUIUTH MUH(DOpPMAIUK, JTaHHBIX, HEOOXOJAMMBIX IJIsi OTBETa Ha
BOIIPOC U JIJISl PEIICHUSI 3a]]a4H; BRIOMPATh HHPOPMAIUIO U3 UCTOYHUKOB Pa3TUIHBIX
TUTIOB, AaHAJU3UPOBATh, CUCTEMATU3UPOBATh U

WHTEPIPETUPOBATH MH(GOPMAIIHIO PA3TMIHBIX BUIOB U (hOPM MPEACTABICHUS;

CTPYKTYpHpPOBaTh HHGOPMAIHMIO, TPEACTABIATh €€ B pasInyHbBIX (opmax,
WUTIOCTPUPOBATh  TpaUUecKu; OICHWBATh HAASKHOCTh HWH(OpMAIUU 110
CaMOCTOSITENIEHO C(HOPMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIE AeiCTBUSA

OO0menue:

BOCIIPUHUMATh U (HOPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCJIOBHSIMH U
HEJISIMH OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
MMUCBbMEHHBIX  TEKCTaxX, JlaBaThb TMOSCHEHUS II0 XOAYy pEIICHUS  3aJiauu,
KOMMEHTHPOBAThH MOJYICHHBIN pe3yIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBbI,
po0JIeMBbl, peIIaeMoOM 3a7a4M, BHICKa3bIBaTh MJICH, HAIICJICHHBIC HA IMTOUCK PEIICHUS,
COTIOCTaBIIATh CBOM CYXKACHHUS C CYXKICHUSIMH JPYyTAX YYACTHHKOB JHANOra,
oOHapyXWBaTh pa3IU4YMe W CXOJACTBO TIO3UIMH, B KOPPEKTHOW ¢opme
(dbopMyIUpPOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

MIPEACTABIIATh PE3YyIbTaThl PEIICHUS 3aJadud, dKCIEPUMEHTA, UCCICIOBaHUS,
MPOEKTa, CaMOCTOSATEIBLHO BHIOMpPATh (opMaT BBICTYIUIGHHS C Y4YETOM 3ajad
MIPE3CHTAINHA 1 OCOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusamnus:

COCTaBJISITh IIJIaH, aJiTOPUTM PEIIEHUs 3aJa4H, BHIOUPATH CIIOCOO pPEIICHUS C
Y4ETOM MMEIOIINXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ yUETOM HOBOM HH(POPMAIIHH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJICTh HABBIKAMH TTO3HABATEILHON pedIeKCUU KaK OCO3HAHUS COBEPIIAeMbIX
NEUCTBUI W MBICTUTEIBHBIX TPOLIECCOB, MX pe3yJbTaTOB, BIaJACTh CIOCOOAMHU
CaMOMPOBEPKH, CAMOKOHTPOJISI MPOIIECCa U pe3ysibTaTa PEIICHUS] MATEMATHYECKOU
3aJ1a4u;

MPEIBUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPU PEIICHUM 3a7ayH,
BHOCHTH KOPPEKTHBBI B JICATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJIEHHBIX OIMMUOOK, BBISIBIIEHHBIX TPYIHOCTEH;



OIICHWBATh COOTBETCTBHE PE3yJbTaTa IEIN U YCIOBUSAM, OOBSICHATH IPUYUHBI
JTOCTHXKEHUSI WJIM HEIOCTHKEHHUS! PE3yJIbTATOB JIEATENIbHOCTH, HAXOAUTH OIIUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAas 1eATEJIbHOCTD:

NOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWUBUIYaJTbHON
paboThI NP PEIICHUU Y4eOHBIX 3aa4, IPUHUMATD 11€JIb COBMECTHOM JESITEIBHOCTH,
IUTAHUPOBATh OPTraHMU3aAlMI0 COBMECTHOM paboThl, pacmpenesisiTb BUIbI pPadoT,
JIOTOBApPUBATLCA, OOCYXKIaTh IMpOILIECC U Pe3ysbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKHX JIIOJCH;

y4acTBOBaTh B TPYNIOBBIX (opmax padboThl (0OCyXkaeHus, OOMEH MHEHUM,
«MO3TOBBIE TITYPMbD» M HHBIC), BEITIOIHATH CBOIO YacTh Pa0OTHI U KOOPAHMHUPOBATH
CBOM JICHCTBUS C IPYTMMH YJC€HAMU KOMAaH/]IbI, OIICHMBATh KAa4€CTBO CBOETO BKJIA/a B
o0muii  TOPOAYKT MO  KpUTEpwsiM,  CcHOpMyIHpPOBAHHBIM  YYaCTHUKAMH
B3aMMOJCHUCTBUA.

HPEIMETHBIE PE3YJIBTATHBI

K xonmy oOyuenms B 10 kJjacce oOydaromuics TOJYYHT CIICTYIONTHE
MpEeAMETHBIC PEe3yJbTaThl MO OTACIbHBIM TeMaM paboueld MporpaMmbl Y4eOHOTO
Kypca BHEYpOUYHOU JesiTeIbHOCTH «30paHHbIe BOPOCHl MATEMATHKN:

Yuciaa 1 BHIYMCICHUS:

CBOOOJTHO OMEPUPOBATH MMOHATUSIMH: pAlMOHAIBHOE YHCIO, OCCKOHEYHas
nepuoinyeckasl  JApoOb, MPOIEHTHI, HPPAIMOHAIBHOE  YHCJIO, MHOXKECTBA
PAlMOHANIBHBIX U JEHCTBUTENBHBIX YUCEI, MOAYJIb JTEUCTBUTEIBLHOIO YNCIIA;

NPUMEHSITh JpoOM W TMPOLEHTHl IS PEHICHUS MNPUKIAAHBIX 3a]ad U3
Pa3IMYHBIX OTPACIICH 3HAHUW UPEATBHOM KU3HU,

MPUMEHSITh NPUOJIMKEHHBIC BBIYMCICHUS, TTPABWIA OKPYTJICHUS, MPUKUIKY U
OLIEHKY pe3yJIbTaTaBBIYNCIICHUN;

CBOOOJIHO ONEpPUPOBATh TMOHATHEM: CTENEHb C IEJIbIM TOKa3aTeleM,
HCIIOJB30BaTh MOAXOAILYI0 (HOPMY 3aUCU JIEUCTBUTEIBHBIX YHUCE ISl PEIICHUs
MPAKTUYECKUX 3a7a4 U NMPECTABICHUS JaHHBIX;

CBOOOJTHO OMEpPUPOBATH TMOHATHEM: ApPUPMETUUECKUN KOPEHb HATypaIbHOM
CTENEHU; CBOOOTHO ONEPUPOBATH MOHATUEM: CTENEHb C PAIIMOHATILHBIM ITOKA3aTEeJIEM;

CBOOOJTHO OINEPUPOBATH TOHSTHAMU: Jorapudm dYHCIa, JIECATUYHBIE W
HaTypalbHbIe JOrapuMbl; CBOOOJHO OINEPUPOBATH MOHSATHUSMU: CHUHYC, KOCHUHYC,
TAHT€HC, KOTAHTE€HC YHCIIOBOIO apryMEHTa; ONEPUPOBATh MOHSATUSIMU: APKCUHYC,
APKKOCHHYC M apKTaHT'€HC YHUCJIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHJIbHBIC YPAaBHEHUS U YPaBHEHUS-CIICACTBHUS, PABHOCUIIbHBIC HEPABEHCTBA,

NPUMEHSTh Pa3IMUHbICE METOJAbl PEIICHUs palMOHAJIBHBIX U JIPOOHO-
pallMOHAJIBHBIX ~ YpaBHEHWM, NPUMEHATh METOJ HHTEPBAJIOB I  PEIICHUs
HEPABCHCTB;

CBOOOJIHO OIEpPUPOBATH TMOHSATHUAMHU: MHOTOWIEH OT OJIHOM MEePEeMEHHOM,



MHOTOYJIEH C LETBIMUA KO3 PUIIMEHTaMU, KOPHU MHOTOYJICHA, IPUMEHATD JI€JICHHUE
MHOTOWJIEHa Ha MHOTOWIEH C ocTaTkoMm, Teopemy be3dy u Teopemy Buera s
pelieHus 3a/ay;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: CUCTEMa JIMHEWHBIX YpaBHEHUN, MaTpHIIa,
OMpeNeuTeNlb MaTpUllbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI, HCIOIb30BaATh
CBOMCTBa ormpeAenurenss 2 X 2 1 BBIUKCICHUS €ro 3HAYEHUs, MPUMEHATH
OMpEeNeNUTeNId Il PEIICHUs] CUCTEMBbl JIMHEWHBIX YpPaBHEHHUM, MOJEIUPOBATH
pealibHbIe CHUTYallMd C TOMOIINBI0 CHUCTEMbl JIMHEWHBIX YpaBHEHUH, HCCIIEI0BAaTh
MOCTPOCHHBIE MOJIEJH C TMOMOIIBI0 MATPHUIl U OMpEAeIUTeNeH, UHTEPIPETUPOBATh
ITOJIyYEHHBIA pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEWCTBUM C KOpPHAMH [UJIsl MpeoOpa3oBaHUs
BBIPAKCHHN;

BBITIOJHATH MPeoOpa30BaHUsl YUCIOBBIX BBIPAKEHUH, COACpKAIIUX CTETICHU C
palMOHAIbHBIM MTOKa3aTelIeM;

UCIIOJIb30BaTh CBOMCTBA JOrapu(pmMoB /1j1sl MpeoOpa3oBaHUs JOrapu(PMUIECKUX
BBIPAKCHU;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMHU: HUpPpPAlUOHAJbHbIE, IOKAa3aTEJIbHBIE U
JorapupMHUUECKUe ypaBHEHUS, HAXOJUTh UX PELICHHs] C MOMOLIbI0 PaBHOCHUIIBHBIX
NEPEX0JI0B WJIM OCYIIECTBIISAS IPOBEPKY KOPHEI;

IPUMEHATh OCHOBHBIE TPUTOHOMETpUYEecKUe (OPMYJIbl Al MpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CBOOOJIHO  OMEpUPOBATH TOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHE,
OPUMEHATh  HEoOXoaumble  (GOpMYyNbl i pPEHICHHs] OCHOBHBIX  THIIOB
TPUTOHOMETPHUECKUX yPAaBHEHUH;

MOJICJIMPOBATh pEANbHBIE CHUTyallMd Ha SI3bIKE anreOpbl, COCTaBISATH
BBIpOKEHUS, YypaBHEHHWS, HEPABEHCTBA IO YCIOBUIO 3aJadyd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEJIN C HUCIIOJIb30BAHUEM aIrmapara aiareopsl.

DyHKUUM U rpaguKu:

CBOOOZHO OIMEpPUPOBATH MOHATHUSAMU: (YHKIUS, CIIOCOOBI 3adaHus (PYHKIUH,
B3aUMHO 0OpaTHbIe (QYHKIIMH, KOMITO3UIHS GYyHKIUN, TpauK GYHKIIMH, BBHITTOTHSITH
aJIeMEeHTapHbIe peoOpa3oBaHus TpaduKoB QyHKITUNA;

CBOOO/IHO OIEpPUPOBATh MOHATUSIMH: OO0JIACTh OMPEICIICEHUS W MHOXXECTBO
3HaUYCHUN (PYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKU 3HAKOTIOCTOSIHCTBA;

CBOOO/JIHO ONEpUpOBATh MOHATUSAMU: YETHbIE M HEUETHBIE (PYHKIIMH,
nepuoAnYeckue (PyHKIHMH, TPOMEKYTKM MOHOTOHHOCTH (DYHKLHH, MAaKCUMyMbl U
MUHUMYMBl (YHKIIUH, HauOOJbIllee W HAaWMEHbIIee 3HauYeHWe GQYHKIUU Ha
MIPOMEKYTKE;

CcBOOOJHO OTMEpPUPOBATh MOHATUSMU: CTENEHHass (QYHKIMS C HATYpaJbHBIM U
[EeNbIM TIOKa3aTelleM, rpaduK CTENeHHOHW (YHKIUMU C HATYpPaJIbHBIM M IICNIBIM
nokasaresneM, Trpaduk KOpHS N-oi cTeneHu Kak (yHKUMM OOpaTHOM CTENEeHU C
HATypaJIbHBIM MOKa3aTeleM;

OTIepUpOBaTh TOHATUSMH: JUHEHHAs, KBaJpaTUYHAs W JAPOOHO-ITHHEIHAs
(GyHKIUH, BBITIOJIHATH JIEMEHTApPHOE HCCIEA0BaHNE U OCTPOEHUE UX TPapUKOB;

cBOOOJIHO OINEpUPOBaTh MNOHATUSIMM: TOKa3aTellbHas W Jorapudmuyeckas
GyHKIMM, WX CBOWCTBAa U rpadUKH, HUCIOJB30BATh MX TpaduKd g PEIICHHUS



YpPaBHEHUH;

CBOOO/IHO OINEpUPOBATh MOHATUSAMHU: TPUTOHOMETPUYECKAS OKPY’KHOCTD,
OIIpe/IeNIEHUE TPUTOHOMETPUUECKUX (DYHKIMI YUCIOBOIO apryMEHTa;

UCIONB30BaTh rpauku (QyHKIMA 78 HCCIENOBAaHUS  IPOLIECCOB U
3aBHCHUMOCTEH MpHU pELICHUM 3a4ay U3 JAPYruxX Y4eOHbIX NPEIMETOB M PEasIbHOM
’KU3HU, BBIpaKaTh (OPMyJIaMU 3aBUCUMOCTH MEXK/y BEIMUNHAMU;

Havyasa MaTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO OIEPUPOBATH MOHATHAMH: apU(PMETUUYECKas H TIeoMeTpHYecKas
nporpeccusi, 0ECKOHEUYHO YOBIBaIOIasi T€OMETpUYEcKasl MpOorpeccus, JTUHEHHBIA U
AKCIIOHEHUUAJIBHBIN POCT, POpMyIIa CIOKHBIX MPOLEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh MPOTPECCUU ISl PEHICHHS pPEalbHBIX 3aJad MPUKIATHOTO
XapakTepa;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: MOCIEI0BATEIBHOCTb, CIOCOOBI 3a/1aHUs
IIOCJIEIOBATEIbHOCTEW, MOHOTOHHBIE M  OIPAaHWYEHHBIE I10CJIEA0BATEIBHOCTH,
MOHMMATh OCHOBBI 3aPOXK/ICHUS MAaTEMAaTUYECKOT0 aHaJIM3a KaK aHajanu3a 0ECKOHEUHO
MaJblX;

cBOOO/IHO OIEPUPOBATh MOHATUSAMU: HEMPEPBIBHBIE (PYHKIIMH, TOUKH pa3pbiBa
rpaduka QyHKIMH, aCUMITOTHI rpaduka PyHKIUY;

CBOOOJHO OINEpUPOBaTh NOHATHEM: (YHKIMS, HENpepbiBHAas Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKUIMN JJIsl pEeIICHUs 3a/1ay;

CBOOOJIHO OIEpUPOBATh MOHATHSIMU: NIEPBaAsi U BTOPasi MIPOU3BOAHbBIE (DYHKIIUH,
KacaresibHas K rpaduKy QpyHKIUY;

BBIYHCIIATh MPOU3BOAHBIE CYMMBI, MPOU3BEICHUS, YACTHOTO M KOMIIO3UIUU
IBYX (DYHKIMH, 3HaTh TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKIUMI;

UCIIOJIb30BaTh TE€OMETPUYECKUH U (PU3UYECKHM CMBICT MPOU3BOJHOM st
peuieHus 3a1ay.

MHosKecTBa U JIOTHKA:

CBOOOJHO  OMEpUpPOBATH  MOHATHSIMHU:  MHOXECTBO,  ONEpalMyd  HaJ
MHOECTBaAMU;

UCITIOJIB30BaTh TEOPETHUKO-MHOYKECTBEHHBIN aIapar JUlsl OIMMCAHUsS PealbHBIX
MIPOLIECCOB U SIBJICHUMN, MPUPELICHUH 3a/1a4 U3 IPYTUX Y4eOHBIX IPEIMETOB;

CBOOO/IHO OINEpUPOBATh MOHATHAMU: OINpEAeNiEHue, Teopema, YypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MAaTEMaTHYECKOIO OOBEKTa, JOKAa3aTebCTBO, PaBHOCHUJIbHBIC
YpaBHEHUS U HEPABEHCTBA.



Conep:xanue Kypca

Tema 1. Muorouwiensi (8 )

BBenenue. 3HAKOMCTBO C JIEMOHCTPALMOHHBIM BAapHaHTOM KOHTPOJIBHBIX
M3MEPUTEIBHBIX MAaTEPUATIOB €IUHOI0 TrOCYJapCcTBEHHOro 3k3ameHa 2025 roma mo
MaTeMaTHUKe, C €ro CTPYKTypoOH, CoAepKaHUEM U TPeOOBaHUSIMHU, MPEIbABIIEMbIMU
K PELICHUIO 33JaHUN.

JevictBus Han mHOrowieHaMu. Kopan MHOrowiena. Paznoxxenue MHOrodsneHa
Ha MHOXUTeIU. POpMyJIbl COKPAIEHHOTO YMHOXEHMA. Anroput™m EBkinmma mis
MHorowieHoB. Teopema be3y u ee nmpumenenue. Cxema ['opHepa u ee MpUMEHEHUE.
MeTtoasl perieHust ypaBHEHHH C 1enbiMu kodduirentamu. Perenne ypaBHEHH
BBICILIAX CTEIICHEM.

Tema 2. IlpeoGpa3oBaHue BbipaxeHuii (7 1)

[TpeoOpa3oBanHusl BBIpAKEHUM, BKIIOYAIOMIUX apU(PMETUUECKUE OIEpariH.
Cokpamienue  anrebpamyeckux — apobeir.  [IpeoOpazoBanue — pariMmoHaIbHBIX
BbIpakeHuil. [IpeoOpa3oBaHusl BbIpaXKEHHM, COAEpKALIMX BO3BEACHHUE B CTEICHD,
KOPHU HaTypaJbHOW CTEIEHU, MOYJIb YNCTIA.

Tema 3. Pemienne TekcToBbIX 3a1a4 (5 )

[IpuemMpl pelIeHHs] TEKCTOBBIX 33J1a4 Ha «JIBH)KEHHE), KCOBMECTHYIO
paboTy», «IPOLUEHTH», «IPONOPLIUOHATIBEHOE ACICHUE) CMECH», KKOHLICHTPALIUIO».

Tema 4. @ynkuuu (6 4)

CpoiicTBa u TpaduKu 3IEMEHTAPHBIX (yHKUMI. TpUrOHOMETpUYECKHE
¢bynkumu, ux cBoiictBa u rpaduku. [IpeodpazoBanus rpadpukoB QyHkuui. OyHKIUN
y=f (Ix]) uy = |f(x)]|, ux cBoiicTBa U rpaduKu.

Tema 5. MoayJan u napamerp (8 u)

OCHOBHBIE METOJIBI PELICHHUsS NPOCTEHIIMX YPaBHEHWW, HEPABEHCTB M UX
cucreM ¢ moayieM. Meron unrepsanos. [IoHsTre napamerpa. Pemenue mpocrenmmx
YpaBHEHUI U HEPaBEHCTB, COJEPKALIUX MapaMeTp. AHAJUTHUECKUE U TpaduiecKue
IIPUEMBI PELIEHUS 331a4C MOAYJIEM, IAPAMETPOM.
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TemaTnuyeckoe IJIAHMPOBaHME

Ne | lata Tema Koua-Bo | ®opMbl oOpranu3anuu
4acoB eI TeJIbHOCTH
MHuorouensbl (8 4)

1 JlercTBYS HAaJl MHOTOYJICHAMHU. 1 Jlexmus, Oecena
KopHu MHOro4sneHa

2 Pa3znoxenue MHOTOUYIEHA Ha 1 [IpakTkym
MHOXUTENN. DOpMyJTBI
COKPAIIIEHHOTO YMHOKEHHUS

3 Anroput™m EBkinna ass 1 Jlexuusi, MpakTUKYM
MHOTOYJICHOB

4 Teopema be3y u ee npuMeHeHuE. 1 Jlekuusi, mpakTUKyM

3 Cxema ['opHepa 1 ee npUMEHEHUE 1 Jlekuusi, MpakKTUKYM

6 Mertonp! pereHnst ypaBHEHUN 1 [IpakTkym
C LIEJBIMU KO3 (DULIMEHTAMH

7- Pemenne ypaBHEHUI BBICIIUX 2 [IpakTkym

8 CTeneHen

IIpeoOpa3oBanue Bbipaxenuii (7 1)

9 [IpeoOpa3zoBaHrE BEIPAKEHUIA, 1 Koncynpramnus
BKJIFOYAIOIINX apu(PMETUUECKHE
onepanuu

10 CoxkparieHue anredpandeckux 1 Koncynprarmmus,
npobeit CaMOCTOSITEJIbHAsI padoTa

11 [IpeobpazoBaHue palOHAIBHBIX 2 [IpakTukym

- BBIPAKCHUU

12

13 [IpeoOpa3zoBaHue BbIpaXKEHUI, 1 [TpakTuxym
COJIepKallluX BO3BEJICHUE B
CTENEHb

14 [IpeoOpa3zoBaHue BbIpaXKEeHUI, 1 [TpakTuxym
COJZIEpIKaIllX KOPHHU HATYpaJIbHON
CTENEHU

15 [IpeoOpazoBaHue BhIpaKEHHUI, 1 becena, mpaktukym
CoJIep KallluX MOJYJIb YUCIIA

Pemenue TekcToBBIX 32124 (5 4)

16 [Ipuemsbl pereHnst TEKCTOBBIX 1 becena, camocrosTenbHas
3aJ1a4 Ha «JABUKECHUE) pabora, padora c KUM

17 [Ipuembl penieHns1 TEKCTOBBIX 1 becena, camocTosiTenbHas
3aJ1a4 Ha «COBMECTHYIO PabOTy» pabota, padora ¢c KUM

18 [Iprembl pemeHns1 TEKCTOBBIX 1 [IpakTtuxym, pabota ¢
3aJ1a4 Ha «IIPOLEHTHD) KM

19 [Ipuembl perieHus TEKCTOBBIX 1 Koncynpramus

3aJla4 Ha «IIPOITOPHHUOHAIBHOC
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JIEJICHUE)

20 [Tpuembl penieHus TeKCTOBBIX 1 [Ipaktuxkym, pabota ¢
3a/1a4 Ha «CMECH» U KM
CKOHIICHTPALIUIO»

Dyuknuu (6 4)

21 CgoiicTBa u rpaduku 1 [TpakTukym
AJIEMEHTapHBIX QYHKIIHIA

22 Tpuronomerpuyeckue 1 [IpakTukym
GbyHKIIUY, X CBOWCTBA UTpadUKU

23 Tpuronomerpuyeckue pyHKIUU, UX 1 [IpakTukym
CBOICTBa U TpaduKu

24 [TpeobpazoBanue rpadukoB 1 [TpakTukym
byHKIMI

25 Oyukmmu y = f (|x)uy = 2 [TpakTHKyM

- |f (x)|, ux cBoiicTBa UrpaduKu

26

MoayJib 1 nmapamerp (8 4)

27 OCHOBHBIE METOJIBI PEIICHUS 1 becena, npakTukym
MIPOCTENIINX YPABHEHUN,

HEPABEHCTB U CHCTEM C MOAYJIEM

28 MeTtoa MHTEpBAJIOB 1 [TpakTkKym

29 ITonsaTue napamerpa 1 Jlekuusi, MpakTUKyM

30 Pemenne npoctelmmx ypaBHEHHMA 1 Jlekuusi, MpakTUKyM
UM HEPaBEHCTB, COJIEPKAIIIX
napaMmeTp

31 AHanuthueckue u rpaduueckue 1 [IpakTukym, paboTa c

- IIPUEMBI PELICHUS 3a/1a4 C KM

33 MOJIyJIEM, TApaMETPOM

34 HTtoroselil ypok 1 TecTtupoBaHue
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YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOHECCAOBA3ATEJIBHBIE
YYEBHBIE MATEPHAUJIBI IJIS1 YYHEHUKA

Marematuka: anreOpa M Hauyajga MaTeMaTUYECKOrOo aHaiu3a, TeOMETPHUS.
Anrebpa uw Hayajga MaremaTtudeckoro aHanmm3a.l0-11 kmaccel: 0a30BbI U
yrayOneHHbi ypoBau: yueOHuk/ 1II.A. Anumos, 0. M. Konsrun, M.B. TkauéBa u
np.- Mocksa: [Ipocsemenue ,2023r.

METOIUYECKHUE MATEPHUAJIBI IS YUUTEJIA

HMunaktnueckue martepuansl (aBropsl M.U. IllaOynun, M.B.TkauéBa, H.E.
dEnoposa)

JIeMOHCTpallMOHHBIA BapUaHT KOHTPOJIBHBIX H3MEPUTEIBHBIX MaTepUaoB
€IMHOTO TOCYIapCTBEHHOTO dK3aMeHa 2025 rojia 1o MmaTeMaTuke

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCbI
CETU UHTEPHET

http://www.fipi.ru
http://www.mathege.ru
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