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IIporpamMa BHeypo4YHOH [esiTeJILHOCTH MO MaTemaTuke «M30panusvie 6onpocwl
Mamemamuxuy pa3padboTaHa B COOTBETCTBHH € JOKYMEHTAMU:

» [TocranoBjienne Ne28 or 28.09.2020 OO0 yTBepkIeHUM CAHUTAPHBIX
npasua CII 2.4.3648-20 «CanuTapHo-3111eMHOJIOTHYEeCKHE TPeOOBaHUS
K OPraHu3auMsM BOCIUTAHHUSA M O0y4YeHMs, OTAbIXa U O30POBJEHUS
AeTeH ¥ MOJIOAEKIDY

» @egepaabHbii 3ak0H 0T 29.12.2012 Ne 273-P3 «O06 oOpasoBaHuu B
Poccuniickon ®enepamum»;

» [Ipuxkas 12.08.2022 Ne732. O BHeceHMM W3MeHeHHH B (enepaabHbII
roCcy1apCTBeHHbINl 00pa3oBaTeJbHbIH CTAHAAPT CpPeAHEro O00IIero
0o0pa3oBaHusl, YTBep:KICHHbIH MPpHUKa30M MuHHCTEpCTBA 00pa30BaHus U
Hayku Poccuiickoii @eaepanuu ot 17.05.2012. Ne413

» ®egepajibHasi  o0pa3oBaTeibHasi MNporpaMMa CpeaHero o0IIero
oOpa3zoBanusi (YTBepxkaeHa npukazomM Munnpocpemenuss Poccum ot
18.05.2023 mox Ne 371)

B pamkax nmaHHOro y4eOHOro Kypca oOydaroIMecs OBIAJE€BAIOT YHHUBEPCAIbHBIM
S3bIKOM  COBPEMEHHON HayKu, KoTopas (QOpMYJIUpPYyeT CBOM JOCTHKEHUS B
MaremaTudyeckoil (opme, pa3BUBAaET YMEHUE HAXOJAUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBAThH
HUCTUHHOCTh, JIOKAa3bIBaTh YTBEPKIEHUA C TOMOIIBI0O HHIYKIUU U PaCCyXIaTbh
JNEAYKTUBHO, WCIOJIb30BaTh O0O0OOIIEHWE U KOHKpPETU3alMio, abCcTparupoBaHue U
aHaJjoruto, GOpMUPYET KPEATUBHOE U KPUTUUECKOE MBIIIIJICHHUE.

B xone uzyuenust yaeOHOro Kypca 0O0ydaroniuecs MmoJiy4aroT HOBBIN OIBIT PELICHUS
MPUKIAAHBIX 33]1a4, CAMOCTOSATEILHOTO MOCTPOSHUSI MAaTEMAaTUUECKUX MOJIENICH peabHbIX
CUTyallMii, WHTEPIPETAIMU TOJYyYEHHBIX PpEIICHUH, 3HAKOMATCA C MpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE M HMCKYCCTBE, C BBLAAIOIIUMUCS
MaTeMaTHYECKHUMH OTKPBITUSIMHU U UX aBTOpPaMH.

VYuebHsbIil kypc 00J1ajaeT 3HAYUTEILHBIM BOCIIUTATEILHBIM MOTEHIIUAIOM, KOTOPBIM
peanu3yeTcs Kak 4epe3 yueOHbI MaTepuall, CioCOOCTBYIOMUN (POPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUsA, TaK M uepe3 crnenupuky ydeOHON [eATeTbHOCTH, TpeOyromen
MPOJOIKUTEILHON KOHIEHTPAllUM BHUMAaHUS, CaMOCTOSITEJIbHOCTH, AaKKYpaTHOCTH U
OTBETCTBEHHOCTH 32 MOJYUYCHHBIN pe3yJIbTar.

B ocHOBe MeTOAMKH 00YyUECHUS JICKUT ACSITEILHOCTHBIN MPUHITUIT 00 yUeHHUS.

JlanHbI yueOHBIN Kypc SBJISIETCSI UHTETPATHUBHBIM, TTOCKOJIBKY 00benuHsAET B cebe
collepKaHUE HECKOJIBKUX  MaTEeMaTHYEeCKUX JUCIMIUIMH, TaKuX Kak airedpa,
TPUTOHOMETPHUS, MaTeMaTUUECKUN aHaIN3, TEOpUs MHOXKECTB U Jpyrue. I[lo mepe Toro
Kak oOyyaroluecs OBJIaJIeBAIOT BCE O0Jee MIMPOKUM MAaTeMAaTUYECKUM amliapaToM, Y HUX
MOCJIETIOBATEIHLHO (DOPMHUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTHh MATEMATUYECKYIO
MOJICNIb peaJbHON CUTYyallnH, MPUMEHSTh 3HaHUsI, TIOJYUYCHHbIE TIPU U3YYCHUH y4eOHOTO
Kypca, JJIS PelIeHUsI CaMOCTOSITEIbHO CHOPMYITHMPOBAHHON MAaTeMaTHYECKOM 3a1adyu, a
3aTe€M UHTEPIIPETUPOBATH CBOU OTBET.



Ilnanupyembie pe3yabTaThl 0CBOCHHA Y4eOHOro Kypca «M30paHHbie BONPOCHI

MaTEeMATHKI
JINMYHOCTHBDIE PE3YJIbTATbI

1) rpamaaHCcKOro BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKONM TIO3UIMU OOYYAIOMIETOCS KaK AaKTUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCHICKOTO OOIIECTBa, MPEACTABICHHE O MaTeMaTUYECKHUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBICHUH, MPOLEIYP TPaxqaHCKOTO
oO1iecTBa (BBIOOPHI, OMPOCHl U JAPYTrO€), YMEHUE B3aUMOJECHCTBOBATH C COIMATIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIIUSIMH H Ha3HAUCHHUEM;

2) IATPMOTUYECKOT0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh POCCUHCKOM TpakIaHCKOW MJACHTUYHOCTH, YBaXXEHHUS K
MPOIIOMY M HACTOSIIEMY POCCUICKOW MATeMaTUKH, IIEHHOCTHOE OTHOILIEHHE K
JOCTHKEHUSAM POCCHUMCKMX MATEMAaTHUKOB M POCCHMCKOM MATEeMaTHYE€CKOW IIKOJIbI,
MCIIOJIb30BAHUE ATUX JOCTHXKEHHUM B IPYTUX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUSA:

OCO3HaHWE JYXOBHBIX IIEHHOCTEM POCCHIICKOTO Hapoja, chHOpMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS, ATHUYECKOTO TMOBEACHUSA, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KCHUN HAyKd U JCSATEIbHOCTHIO YYEHOTO, OCO3HAHWE JIMYHOTO
BKJIaJIa B MOCTPOCHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs OCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEHIeHUH, pPACCYXIAEHUH, BOCHPHUHUMYHUBOCTH K
MaTeMaTUYECKUM acIleKTaM pa3jInuHbIX BUJOB UCKYCCTBA;

5) puzuvyecKkoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh YMEHHMsI TPUMEHATh MAaTeMAaTHUYECKHE 3HAHUS B HHTEpecax
3I0pOBOTO U 0e30MacHOT0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY 3/I0POBbIO
(3mopoBoe THMTaHWE, COATAaHCUPOBAHHBIA PEXUM 3aHATHUH U OTAbIXA, peryJsipHas
¢du3nUecKass aKTUBHOCTH), (PM3MUECKOE COBEPIICHCTBOBAHUE TMPHU 3AHSATHUSAX CIOPTUBHO-
03JI0POBUTEIBHOM JIEATEIBHOCTBIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYyAY, OCO3HAHHE IIEHHOCTH TPYIOJIIO0Us, UHTEPEC K Pa3IMUHbIM
chepam mnpodeccHoHATBLHON JEATENBHOCTH, CBSI3aHHBIM C MaTeMaTUKOW u eé
MPWIOKEHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymier mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTUYECKOMY OOpa30BaHUI0 W CaMOOOPa30BaHUIO HA MPOTSHKEHUM BCEU JKU3HH,
TOTOBHOCTh K aKTHBHOMY YYacTHIO B PCIICHHHM TMPAKTUYCCKUX 3aJad MaTeMaTHYCCKOM
HaIpaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS S

c(hOpPMHUPOBAHHOCTh IKOJOTUYECKON KYJIbTYphI, TIOHUMAHHUE BIMSHUS COIMAIBHO-
PKOHOMMYECKHX IMPOIECCOB Ha COCTOSHUE MPUPOTHON M COLMAIBHOM Cpe/bl, OCOZHAHUE



[JI00QJIPHOTO  XapakTepa HJKOJIOTMYECKUX TMpoOJieM, OpHUEHTalus Ha NPUMEHEHHUE
MaTeMaTUYeCKNX 3HAHWW IS PEHICHHs 3adad B OOJACTH OKpYKAIOIIEH Cpensl,
IJJAHUPOBAHKUE TMOCTYIMKOB W OIIEHKM MX BO3MOXHBIX TMOCIEICTBUI JJISI OKpYXKaromeh
Cpebl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTUSI HAYKH W OOLIECTBEHHOUN MPAaKTUKH, MOHUMAHHE MAaTEeMaTUYECKOW HAyKH Kak
chepbl 4eIOBEUECKON JCATEILHOCTH, ATANOB €€ Pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS
IIMBWJIM3AllUM, OBJIAJICHUE SI3bIKOM MAaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTYpOoW Kak
CPEICTBOM MMO3HAHUS MUpa, TOTOBHOCTD OCYILIECTBIISITh MIPOCKTHYIO u
HCCIIEIOBATENbCKYIO JIEATEIIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue AecTBUA:

BBISBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MTPU3HAKA MATEMATHYECKUX OOBEKTOB,
MOHATUM, OTHOIICHUN MEXAYy TOHATUSAMH, (OPMYJIUPOBATH OIpPEACICHUS TMOHITHUH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KiacCU(UKAIMU, OCHOBAHUS Il 000OIICHUS U
CpPaBHEHMUS, KpUTEPUHU MTPOBOJUMOIO aHAIIN3A;

BOCIIPUHUMATh, POPMYITUPOBATH U MPEOOPA30BBIBATH CYXKICHHUS: YTBEPAUTEIbHbBIC U
OTpHUIIaTEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIE;

BBISBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTUBOPEYHUS B
(dakTax, JaHHBIX, HAOMIOJCHUSX U YTBEPKICHUAX, Mpe/jlaratb KpUTEPUH JIJISl BBISIBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNN;

JienaTh BBIBOJABI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, N€TYKTUBHBIX U UHIYKTUBHBIX
YMO3AKIIOUCHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

MPOBOAUTH CaMOCTOSATENIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX  YTBEPKICHUI
(mpsiMble ¥ OT TMPOTHBHOTO), BBICTPAMBATh APTYMEHTAIIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpaTh CIOCOO pelieHusl yuyeOHOU 3amaun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh Hanbosiee MOAXOIANIUNA C YUYETOM CAMOCTOSITEIHHO BBIJICICHHBIX
KPUTEPHEB).

ba3zoBble ucciaeaoBarebCKue 1eHCTBUA:

WCIIOJB30BaTh  BOMPOCHI  KaK  HCCIEIOBATEIIbCKUA  WHCTPYMEHT  MO3HAHUS,
(dhopMyIHpoBaTh BOIMPOCH], (UKCUPYIOIIUE MNPOTHBOpEUYHE, MpPoOJIeMy, YCTaHABIUBATH
HMCKOMOE U JJaHHO€, POpMHUPOBAThH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIMIO0, MHEHUE;

MPOBOAUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBIA SKCIEPUMEHT, HCCIIECIOBAHHUE IO
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eckoro oObeKTa, SBIEHUSA, IMpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SIBJICHUSMHU, MPOIECCAMU;



CaMOCTOATENbHO  (popMyupoBaTh O00O0OIIEHWS W BBIBOJALI IO pe3yjibTaTam
NPOBEAEHHOTO HAOIIOACHHs, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTH MOIYyUYEHHBIX
PE3yNbTaTOB, BHIBOJOB M 000OIIECHNI;

OPOrHO3UPOBATh  BO3MOXKHOE  pa3BUTHE IMpollecca, a TaKkKe BbIIBUTATh
MPEINOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nunpopmanueii:

BBISIBIIATH ePUIUTHI HHPOPMAIINH, TAaHHBIX, HEOOXOAMMBIX ISl OTBETa Ha BOTIPOC U
JUTSL pelIeHUs 3a/1a4H;

BbIOMpaTh MHGOPMAIMI0 W3 MCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJU3UPOBATH,
CUCTEMATU3UPOBATh M HWHTEPHPETUPOBATH HMH(POPMALMIO PA3TUYHBIX BHUAOB U (opm
MpeICTaBICHHUS,

CTPYKTYpUpPOBaTh HMHGPOpPMAIMIO, TMPEACTABIATh €€ B pPa3NIUYHBIX (Qopmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HAJEKHOCTh WHOOPMAIMU IO CAMOCTOSITENIbHO CHOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1eicTBUSA

OO0menne:

BOCIIPUHUMATh W (HOPMYITHUPOBATh CYKJCHHS B COOTBETCTBHH C YCIOBHUAMH U
[EJIMU OOIIEHHs, SCHO, TOYHO, TPAMOTHO BBIPQXKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHUS MO XOAY pEUIeHUs 3aJadd, KOMMEHTHpPOBATH
MOJIyYCHHBIN PE3yJIbTaT;

B XO0JIe OOCYXJEHHUS 3a/laBaTh BOMNPOCHI IO CYIIECTBY OOCY>KTa€MON TEMBI,
MpoOJIEMBI, pemIaeMoi 3a1adyi, BhICKA3bIBaTh HWICH, HAICJICHHBIC Ha IOWCK PEIICHUS,
COTIOCTaBIIATh CBOM CYXICHHUS C CYXKICHHSAMH JPYTHMX YYaCTHUKOB JIMAJIOTa,
oOHapy>XuUBaTh Pa3jIM4YM€ M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (Gopme (GopMyIupoBaTh
pa3HOIJIacHsl, CBOU BO3PAKEHUS;

NPENCTaBIATh PE3yNbTaThl PEIICHUS 3a7aud, OJKCIEPUMEHTa, MCCIEIOBAHMUS,
MPOEKTa, CAMOCTOSTENBHO BEIOMPATh (hOpMaT BBHICTYIIJICHHS C yUETOM 3a7a4 MPE3CHTAIIUU
1 0COOEHHOCTEN ayJUTOpHUU.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJIATh IUIaH, AJITOPUTM PEUICHUs 3a7au, BIOMPATh CIIOCOO pelIeHUs ¢ y4ETOM
UMEIOLIUXCA  PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBaTh H
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIQJICTh HABBIKAMHU I103HABATEIbHOW pPEQIIEKCUU KaK OCO3HAHHUS COBEPILIAEMBIX
JACUCTBUM M MBICIUTENbHBIX TPOLIECCOB, HMX pPE3yJbTaToOB, BIAAETh CIIOCOOAMU
CaMOITPOBEPKH, CAMOKOHTPOJIA IpolLiecca M pe3yibTaTa pEeleHus MaTeMaTHYeCKON
3a/1a4y;



MPEBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUHU 3a/1a4H, BHOCUTH
KOPPEKTHUBBI B JESATENIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBbCTB, JAHHBIX, HAMIEHHBIX
OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjbTaTa IEJIM U YCIOBUSIM, OOBICHATH MPUYUHBI
JOCTHXKEHUS WM HEJOCTHXKEHUS pPe3yJIbTaTOB JACSATEIbHOCTH, HAXOIUTh OMIMOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW U UHJIMBUIYaIbHOU PaObOThI
IpU pelIeHUU y4eOHBIX 3a/1a4, IPUHUMATh 11€JIb COBMECTHOM JIEATETbHOCTH, INIAHUPOBATh
OpraHu3allMi0 COBMECTHOM paboThl, pacmnpenensTh BUIb padOT, JOTrOBApUBATHCA,
00CYX1aTh MPOIIECC B Pe3yabTaT pab0Thl, 00001IIaTh MHCHHSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TIpynmoBbIX (opmax paboTel (oOcCykaeHus, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BHIMOJIHATH CBOIO YacTh paOOThl U KOOPAUHUPOBATH CBOU
JAEUCTBUS C OIPYTMMM 4YJ€HaMH KOMaH/bl, OLICHUBAaTh KaYyeCTBO CBOETO BKJIaJa B OOLIMI
MPOAYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aHMOJICHCTBHSL.

INPEAMETHBIE PE3YJIBTATBI

K koHniy 00y4yenus B 10 kiaacce oOydaromuiics NOTYyYUT CIEAYIOMINAE IPEAMETHBIE
pe3yJIbTaThl M0 OTAEIBHBIM T€MaM pabouell mporpamMmsl yueOHoro kypca ««H30paHHble
BONIPOCHI MATEMATHKI»

Yuciaa v BbIYUCJICHHUA:

CBOOOJHO  OIEpUpPOBaTh MOHATHUSAMH: paIlMOHAJIBHOE YHCIO0, OCCKOHEYHas
nepruoandecKkas JpoOb, MPOICHTHI, UPPALIMOHAIBHOE YHCIIO, MHOXKECTBA PAllMOHAIIBHBIX U
JNEUCTBUTENBHBIX YUCET, MOYJIb AECHCTBUTEIIBHOTO YHCIIA;

MPUMEHSTh APOOM U TPOIEHTHI JJIsl PEIICHUS MPUKIAAHBIX 3ajlad U3 Pa3IuyHbIX
OTpacier 3HaHUU U PEasbHOU JKU3HU;

MIPUMEHSATH MPUOIMKEHHBIC BEIYUCIICHUS, TIPABUIIa OKPYTJICHUS, TPUKUIKY U OIIEHKY
pe3yJibTaTa BEIYUCIICHUM;

CBOOO/IHO OMEPUPOBATH MOHATUEM: CTEIMECHb C IIEJIBIM TOKa3aTesieM, HCIOJIb30BaTh
MOAXOJIAIILYI0 (POpMY 3amUCH ACHCTBUTEIBHBIX YUCEN JIJIsl PEIICHUS MPAKTUYECKUX 3a]1a4
Y MPEJCTABIICHUS TaHHbIX;

CBOOOJTHO OIEPHUPOBATh MOHATHEM: apU(PMETHISCKUN KOPEHb HAaTypalbHOMN CTEICHH,

CBOOOJIHO OTEPUPOBATH MOHATHEM: CTETICHB C PAIIMOHATBHBIM MTOKa3aTEIEM;

CBOOO/IHO ONEPUPOBATH MOHATUSIMU: JOorapudM 4uciia, AECATUYHbIE U HATypaJIbHbIC
norapuMsl;

CBOOOJTHO OMEpUPOBATh TMOHSATHUSMU: CHHYC, KOCHUHYC, TaHIEHC, KOTAaHTEHC
YHUCIJIOBOTO apryMEHTA;

ONEPUPOBATh MOHATUSIMU: APKCUHYC, APKKOCMHYC M apKTAHT€HC YHUCIOBOIO
apryMeHTa.



YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OMNEpPUpPOBaTh TMOHATUSIMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICJICTBUSA, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHSATH Pa3IM4HbIe METOAbl PEIICHUS PAIIMOHATIBHBIX U JPOOHO-PAIIMOHATBHBIX
YPaBHEHHM, MPUMEHATh METOJT UHTEPBAJIOB JIJIsl PEUIEHUSI HEPABEHCTB;

cBOOOIHO ONEPUPOBATH MOHATUSMU: MHOTOWIECH OT OJHOM MEPEeMEHHON, MHOTOYJICH
C LEeTbIMU KOA(pPUIIMEHTAMH, KOPHA MHOTOYJICHA, MPUMEHSTH JeJIEHHEe MHOTOWIeHA Ha
MHOT'OYJIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera nis pemenus 3anay;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: CHUCTEMa JIMHEHHBIX YpaBHEHUM, MaTpuIa,
ONPENEIIUTENIb MATPULIBI 2 X 2 U €r0 T€OMETPUYECKUM CMBICII, UCIOJIb30BaTh CBOWCTBA
onpenenuTeNs 2 X 2 s BBIYMCIECHUA €ro 3HA4€HHs, NPUMEHSTh ONPEACIUTENN IS
pELIEHUs] CHUCTEMbl JIMHEHHBIX YPAaBHEHHW, MOJEIUPOBATH PEATBbHBIE CUTyallud C
NOMOIIBIO CHUCTEMBI JIMHEWHBIX YPABHEHHI, HCCIENOBATh MOCTPOECHHBIE MOJIEIHU C
ITOMOILBIO MaTPHIL U ONPEIEIUTENECH, NHTEPIPETUPOBATH NOJIYYEHHBIN pE3yNbTarT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI C KOPHIMU AJiA IPeoOpa30BaHMS BhIPAKEHUM;

BBINIOJIHATH MPEOOpPA30BAHMSI YHUCIOBBIX BBIPAXKEHUM, COJEP)KALIUX CTEIEHH C
palMOHAIBHBIM [TOKa3aTeNIeM;

UCIIOJIb30BaTh CBOWCTBa Jorapu(pMoB [Jsi MpeoOpa3oBaHUs JIOTapUPMHUUECKUX
BBIPAKCHU;

CBOOOJHO ONEpUPOBATh TMOHATHUAMM: HUPpPALMOHAIbHBIE, MOKa3aTeJIbHbIE U
gorapu(pMHUYECKHE YPaBHEHHUS, HAXOJIUTh HX PELIEHUS C MOMOILIBIO PaBHOCUIIBHBIX
IIEPEXO0B WJIIK OCYILECTBIISASA POBEPKY KOPHEW;

IPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (OpMyNbl JUis TpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOJHO OIEpPUPOBATh MOHITHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, MPUMEHSTH
HeoOXxoauMble (OPMyJbl Il  PELIEHUS. OCHOBHBIX THUIOB TPUTOHOMETPUYECKHX
YPaBHEHHI;

MOJIETTUPOBATh peajbHbIE CUTyallud Ha fA3bIKE aureOpbl, COCTAaBISITh BbIPAKEHUS,
YpPaBHEHMS, HEPABEHCTBA II0 YCIOBHUIO 33Ja4yM, HCCIIENOBATH IOCTPOEHHBIE MOJEIU C
MCIIOJIb30BAHUEM allapara ajreopsbl.

DOyHkuuu ¥ rpapukm:

CBOOOJTHO OIEPUPOBATH TMOHATUAMH: (PYHKIUS, CHOCOOBI 3alaHusi (PYHKIUH,
B3aUMHO OOpaTHbIe (PYHKIUW, KOMIO3UIMA (YyHKIHM, Tpaduk (yHKIUHU, BBITOIHATH
aJIeMEeHTapHbIe TPeo0pa3zoBaHus rpa@uKoB HYyHKIIHIA;

CBOOOJHO OMEPUPOBATH MOHATUSMU: 00JIACTH OMPEEICHUS U MHOXKECTBO 3HAYEHUI
byHKIUYM, HyJId QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA,;

cBOOOHO ONEPUPOBATH MOHATUSAMU: YETHBIE U HEUETHBIE (DYHKIIMH, IEPUOIUTIECKIE
GyHKIUM, TPOMEKYTKHM MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMbl U MHUHUMYMBbI (QYHKIUH,
HanOoJIbllIee U HAUMEHBIIEE 3HaYeHUE QYHKIIUU HA TPOMEKYTKE;

CBOOOJIHO OINEPUPOBATH MOHATUAMM: CTENEHHAs! (QYHKIHUS C HATypaJbHBIM M LIEJIbIM
nokasaresneM, rpaduk creneHHOW (QYHKIMM C HATYpaJbHBIM M ILEJNbIM IOKa3aTeleM,



rpadguk KOpHS N-0i cTenmeHH Kak (QYHKIUM OOpaTHOM CTENEHH C HaTypaJbHBIM
MOKa3aTelIeM;

OTIEpUPOBATh MOHATUAMU: JTUHEIHASI, KBaJApAaTUUHAS U JPOOHO-THHEHHAs (PYHKIINH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEJOBAaHUE U TOCTPOCHUE UX IPaUKOB;

CBOOO/IHO OIEpPUPOBATh MOHATUAMU: MOKa3aTellbHas U Jorapupmuueckas QpyHKINY,
UX CBOMCTBA M rpa(UKu, UCIIOIb30BATh UX TPapUKU AJIs PEIICHUS YpaBHEHHUI;

CBOOOJIHO  OMEpPUpPOBATH  TOHATUSAMHU:  TPUTOHOMETPHUYECKAs  OKPYKHOCTb,
OIpe/ieNIeHuEe TPUTOHOMETPUUECKHUX (PYHKIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh Ipaduku (QYHKUUN IS MCCIEAOBAaHUS IMPOLIECCOB U 3aBUCUMOCTEH
OpU pEIICHUU 3a7ad U3 JIPYrHMX Yy4eOHBIX MPEAMETOB U pPEaJbHOW MKU3HHU, BBIPAXKATb
dbopMynaMu 3aBUCUMOCTH MEXKIY BEIHUNHAMU;

Havana mareMaTH4ecKOro aHaIu3a:

CBOOOZIHO  ONEpUPOBaTh MOHATHAMH: apuMeTHyeckas U TIeoMeTpUYecKas
nporpeccusi, OECKOHEYHO YOBbIBaloIlas TIeOMETpUYecKass NIpOrpeccusi, JHUHEWHBIM U
AKCIIOHEHUUAIBHBIN pocT, (opMysa CIOXHBIX IPOLEHTOB, UMETh NPEJICTABICHUE O
KOHCTAaHTE;

HCIIOJIB30BATh MIPOTPECCHUH JIJISl PEILICHUS PEalbHBIX 33a]1a4 MPUKIIATHOTO XapaKTepa;

CBOOOZIHO OIEpPUPOBaTh MOHATUSAMHU: IIOCIEAOBATEIbHOCTh, CIIOCOOBI 3aJaHus
IIOCJIEIOBATEIbHOCTEM, MOHOTOHHBIE W OIPAHMYEHHBIE IIOCIIEA0BATEIBHOCTH, IOHUMATh
OCHOBBI 3apOKJIEHHUS MATEMaTHYECKOr0 aHAJIM3a KaK aHalln3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO ONEpUPOBATh IMOHATHUAMM: HENPEPbIBHbIE (DYHKIMM, TOYKH pa3pbiBa
rpaduka QyHKINH, aCUMIITOTHI rpaduka PyHKIUY;

cBOOOJHO OnepUpoBaTh MOHATHEM: (QYHKIHS, HENIPEPhIBHASL HA OTPE3KE, IPUMEHSITh
CBOMCTBA HEMPEPHIBHBIX (PYHKITUHN IS pEIICHUS 3a]1a4;

CBOOOJHO OIEPUPOBATH TMOHATUAMM: TEpBasi U BTOpas MPOU3BOJHBIE (PYHKIUH,
KacarelibHas K Tpaduky QpyHKIUY;

BBIYMCIIATh MPOU3BOJAHBIE CYMMBI, ITPOU3BEICHUS, YACTHOIO M KOMIIO3ULUU ABYX
(byHKIUi, 3HaTh IPOU3BOIHBIE FJIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3NUYECKUU CMBICI MPOU3BOJHOM ISl peLIeHUs
3azay.

MHoKecTBa M JIOTHKA:

CcBOOO/IHO ONEPUPOBATh MOHATUSMU: MHOKECTBO, ONIEpalliy HaJl MHOKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar sl ONHMCAHWS PpPeajbHBIX
MIPOLIECCOB U SABJICHUM, TPU PELICHUU 33]1a4 U3 APYTUX yUYE€OHBIX MTPEAMETOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: ONpPEJEICHUE, TEOPEMA, YpPaBHEHHE-CIIE/ICTBUE,
CBOMCTBO MaTeMaTH4YecKOro OOBEKTa, JI0KA3aTelIbCTBO, PABHOCHIIbHBIE YpPAaBHEHUS H
HEPaBEHCTBA.

Conepxxanue yueOHOro Kypca.



1. I'paduku ¢pynkuuii (6 4acos).

TekcToBbIC 3aJa4H. OCHOBHBIE THUIIBI TEKCTOBBIX 3aja4. MCTOI[BI PpELICHUS.

HpI/IeMLI PCUICHUA TCKCTOBLBIX 3a1a4 Ha «pa60Ty», CABHIKCHUC», KIIPOLCHTLD,

«CMCCH U CIIaBbD», K KOHLOCHTPALINIO», KIIPOIMOPHHUOHAIIBHOC ICIICHUC) . (6 I{aCOB)

4acoB).

duHaHCOBasi MaTeMaTUKA: BKJIAJIbl, KPEUTHI, 3a]1a4l Ha ONTUMAIIbHBINA BHIOOD. (8

MmuorouseHsl. MHOTOYJIEHBI OT OAHON IEPEMEHHON. ApU(pMETHUECKHUE OTIepallui

HaJ MHOroujeHamu. JleJeHre MHOTrO4YJIeHOB. MHOTOYJI€HbI OT HECKOJBKUX

IICPCMCHHBIX. OTpIcKaHue KOpHeﬁ MHOTro4jieHa. Pa3nokeHne MHOrO4JICHOB Ha

MHOXHTEH. (6 4acoB).

Ma)KOPaHT.

Pemenue HCCTAHAAPTHBIX ypaBHCHI/Iﬁ N HCPABCHCTB C IIOMOIIBIO MCTOIA

Pelienre HepaBEHCTB € MOMOIIBIO METO/Ia 3aMEHBI MHOKHUTEIS (METO/
3HAKOTOX/ICCTBEHHBIX MHOXHTEICH). (8 yacoB)

TemaTn4eckoe NJIAHUPOBAHUE MPOTPAMMBI KyPca BHEYPO4YHOH 1eATeJIbHOCTH

«H36paHHbl€ 60NPOCHI MamemamuKu)

2023 — 2024 y4yeOHBbIN roj

Ne Ha3Banue MoayJisi, TeMblI | KOJIUY Dopmbl XapaKTepuCTHKA OCHOBHBIX BUA0B
3aHATH eCTBO | NpPOBEJACHUS AesTeJIbHOCTH.
| yacos 3aHATHA
1-6 O yeM «paccka3bIBaIOT 6 Mo3zoeoii YMeHus ocylmecTBIsATh
rpaduxu GyHKIUI? uimypm. UH(GOPMAIIMOHHBIN TTOUCK,
Ilpakmuueck aHAJIM3UPOBATh MH(OPMaIIHIO,
as paboma NPEICTABICHHYIO B pa3HbIX Gopmax,
7-12 TexcToBbie 3a/1a4u. 6 Moszoeoii IPUMCHATh 3HaHUS I PCIICHUS
OcHoBHbIE THIIBI wmypm. Pa3IMYHbIX T03HABATENbHBIX,
TEKCTOBBIX 3a7a4. MeTo1bl Ilpakmuueck | TPAKTUYECKUX U KOMMYHMKATUBHBIX
pEIICHHUS. [Tpuemsl as paboma. 3a/1a4, ClIOCOOHOCTh 00YYaIOIUXCSI
pELIEHNs TEKCTOBBIX 3a/1a4 Munu - bopmMynHpoBaTH U APTyMEHTUPOBATH
Ha «paboTy», npoekm CBOE MHEHHE, paccyXaaTh Ha
«JIBUYKEHUEY, OIpE/ICIIEHHBIE TEMBI.
«TPOLICHTBI», «CMECU H
CIUIaBBI»,
«KOHLIEHTPAIUIO», Pa3BuTHe yMeHU TPUMEHSTh




«TPOTOPIIMOHATIEHOE M3YUYCHHbIE TIOHSTHS, PE3YJIbTATHI,
JIETICHUEY. METObI JJIsl PEIICHUS 3a]1a4
MPAKTUYECKOTO XapaKkTepa v 3a7ad u3
13-20 | Yuumces IUTaHUPOBATh 8 Ilpaxmuueck P Parcrep
CMEXXHBIX TUCHHUILINH C
OroIKeT CEMBHU. as paboma.
HCII0JIb30BaHUEM TIPU HEOOXOIUMOCTH
DOKOHOMHUYECKHUE  3ajjayHu. 3anamue-
CIPaBOYHBIX MaTEepUaJIOB,
Kpenuter u  BKIIanbL KOoHcynbmay .
KOMITBIOTEPA, TI0JIb30BATHCS OLIEHKOU U
3aiayu Ha ONTUMU3ALIUIO. us .
MPUKUAKOMN MPU MPAKTUUECKUX
(yuumens - .
pacuérax.
YUEHUK)
21- 26 | MHOTrO4JICHBI. 6 Ilpakmuueck
MHorouwieHsl OT OJIHOH as pabom
TIEPEMEHHOM. Paboma ¢
Apudmernyeckue napax,
orepanuu HaJ 2pynnax.
MHoOroujgeHamu. Jlemenue
MHOTOYJICHOB.
MHoOro4sieHsl OT
HECKOJIbKUX TEPEeMEHHBIX.
OtbIickaHue KOpHei
MHOrowieHa. Paznoxenue
MHOTOYJICHOB Ha
MHOXHUTEIH.
27 -34 | Pemienue HecTaHIAPTHBIX 8 Ilpakmuueck
yYpaBHEHHUII U HEPABEHCTB as pabom
C  TMOMONIBI0  MeTojaa
Ma)KOpPaHT.
3anamue-
Pemienne HepaBeHCTB €
KoHucynomay
MOMOIIBI0 METO/Ia 3aMEHBI
us
MHOXHUTEIS ( METON
(yueHnux -
3HaKO-  TOXIECTBEHHBIX
. YUEeHUK)
MHOKHTEJECH).
UTOIo 34

Y4eOHO-MeTOANYECKOE H MATEPHUAIBbHO-TEXHUYECKOT0 o0ecrneuyeHus Kypca

1.

2021.

2.

Maremartunka.Anre6pa 1 Hayajga MaTEeMaTHYECKOTO aHaIu3a. Y TITyOJeHHbIH ypoBeHb: 10
kiacc: yueoHuk / A. I'. Mep3nsk, [. A. Homuposckuii, B. M. [Tonsikos. - M. : Benrana-I'pad,

Marematuka. ['eomerpus. YrayOnennsiii ypoBenb: 10 kmacc: yueOnuk / A. I'. Mep3ansk,
. A. Homuposckuii, B. M. ITonsikos. - M. : Benrana-I'pad, 2021.




3. Ilapeirun N.®. Martemaruka: pemenue 3aga4: 10k / M.®. [lapeirun. — 3-e u3a. — M.
[Tpoceemenue, 2007. ( [IpodunsHas mkoma).

4. Mupommus B.B. Pemenue 3amxau ¢ napamerpamu. Teopust u mpaktuka / B.B. Mupomus. — M..:
Mz narensctBO «OK3amen», 2009. — 286 c.

DJIeKTPOHHBbIe 00pa3oBaTe/ibHbIE pecypchl, B TOM YHcJje HU(PpPOBbIe

1. Obpa3zoBarenbHbIC pecypchl ceTi HTEpHET.
Maremaruka:http://katalog.iot.ru/index.php?cat=31

2. ®denepanbHBI HHCTUTYT neaarorndeckux uamepennit (OUIIN):http:www.fipi.ru
3. http://math.reshuege.ru/?redir=1

4. http://alexlarin.net/egel5.html

KoHTpoabHO-n3MepuTeIbHbIE MATEPHAJIBI

JJIS ompeie/ieHUs MPeAMeTHBIX Pe3yJibTATOB OCBOCHUS MPOrpaMMbl KYPCOB NPeACTABJIEHbI
HA MPeIJI0KEHHBIX calTax

1. http://math.reshuege.ru/?redir=1
2.http://alexlarin.net/egel5.html
3. http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege
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