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IHHOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma 1o Kypcy «M30paHHbIe BOMpPOCH MaTeMaTUKW» IS
yuammxcs 10-11 kmaccoB cocTaBieHa Ha OCHOBE NMPUMEPHON MPOTPaMMBI CPEIHEro
(mosmHoro) ob6miero oo6pazoBanus (MPoGUIbHBIA YPOBEHb) M0 MAaTEMATHKE U Ha OCHOBE
OI'OC COO, xoaudukaropa TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHHMKOB IO
MaTeMaTHKe, KoAu(HuKaTopa IEeMEHTOB COACPKaHMs M0 MAaTeMaTHKE ISl COCTABIICHUS
KNMosg EI'D 2023-2024 t.

IIporpamma paccuuTaHa Ha JABa roga o0yuyeHuss B oo0beme 68 yacos (34 yaca
B 10-M ki1acce u 34 yaca B 11-m ki1acce nmo 1 yacy B Helieqn1o).

JlaHHBII BHEYpPOUHBIM KypC SIBISIETCS TPEAMETHO - OPHEHTUPOBAHHBIM IS
BeITyCKHUKOB 10-11kmaccoB o0mieo0pa3oBaTebHON MIKOJBI TPU oAroToBKe K EI'D 1o
MaTeMaTWKe W HampaBieH Ha (OPMUPOBAHHE YMEHHUU U CIIOCOOOB JIESATEIHHOCTH,
CBSI3aHHBIX C PEIICHHEM 33/1a4 MOBBIIIEHHOTO YPOBHS CIOKHOCTH, Ha yJIOBIIETBOPCHHE
MIO3HABATEIBHBIX MOTPEOHOCTEH M MHTEPECOB CTAPIICKIACCHIKOB B Pa3IMUHBIX cepax
YeJIOBEUECKON JIeATEIbHOCTH, Ha pACUIMpEHUE M YIIIyOJIeHHuE coAepX aHHus Kypca
MaTEeMAaTUKHU C II€JIbIO JOTOJIHUTENBHON MOJATOTOBKM YYalllUXCsl K TOCYAapCTBEHHOU
(uroroBoif) arrectauuu B ¢popme EI'D. A Taxke AONOJIHSAET M3ydaeMblil MaTepuan Ha
ypOKax CUCTEMON yIpaXHEHUH U 3a/1a4, KOTOPbIE YIIyOJSIOT U paCIIMPSIOT HIKOJIbHBIHI
Kypc anreOpbl M Havajl aHaiau3a, TEOMETPUU U MO3BOJISIET HAyaTh LI€JICHANPABICHHYIO
NoATroTOBKY K caade EI'D.

eau kypca

e Co3nmanme ycnoBuil it (HOPMHUPOBAHMS W PaA3BUTHSI Y OOydaronmxcs
camoaHain3a, OOOOIIeHWs M CHUCTEeMaTH3allud TIONYYEHHBIX 3HAHUNH W yMEHUH,
HEOOXOIUMBIX JIJIsi TPUMEHEHUS B IPAKTUIECKOM S TEIIbHOCTH;

e VYcmemHo moarotoButh ywamumxcs 10-11 kjmaccoB K rocymapCTBEHHOM
(uroroBoii) arrectaruu B hopme EI'D (dacTs 2), K MpoI0DKEHUIO 00pa30BaHus;

e VYriyOWTh M CHCTEMATHU3MPOBATH 3HAHUS YYAIIMXCA MO OCHOBHBIM pa3iesiaM
MaTeMaTUKH, HEOOXOANUMBIX JJISI MPUMEHEHHUS B PAKTHUECKOU JIeATeTbHOCTH,

e [lo3HakOMHTH ydYamMXCs C HEKOTOPHIMH METOJAAMH M TPUEMaMH PEIICHUS
MaTeMaTHIECKUX 3aJ1a4, BBIXOSAIINX 33 PAMKHU IITKOJIBHOTO YYCOHHKA MAaTEMATHKH,

e ChopMupoBaTh yMEHUS TPHUMEHITH IOJYYCHHBIC 3HAHUS TIPH PEIICHUU

HECTaHIapTHHIX 3aJ1a4;



e BocrnuraHue KyJabTyphl JIMYHOCTH, OTHOIICHHMS K MaTeMaTHKEe KaK K YacTh
0O0IIIeYeIOBEYCCKOW KYJIbTYPhl, MOHMMAaHWE 3HAYUMOCTH MAaTEMAaTHUKH JUIsl HAay4HO-
TEeXHUYECKOTO Mporpecca.

3anaum Kypca:
e Pa3BUTh HHTEPEC U MOJOKUTEIBHYIO MOTUBALIUIO U3YUECHUS IIPEAMETA;

e CdopMupoBaTh U COBEPIIEHCTBOBATh y yUaIUXCS MPUEMbI U HABBIKU PELICHUS

3aJIa4IOBBIIIICHHOMN CIIOKHOCTH, MpeaiaraeMpix Ha EI'D (yacth 2);

e IIpomomkuTh (OpMUPOBAHKE OIBITA TBOPYCCKOW JICSITCIBHOCTH YyUYaITUXCS
yepe3 pa3BUTHE JIOTMYECKOT'O  MBIINUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
KPUTUYHOCTH MBIIIICHUS JJIS TATHEUIIIETO 00YICHMS;

e CnocoOCTBOBaTh PAa3BUTHIO Y yUaIIUXCS YMCHHS aHAJIM3UPOBATh, CPAaBHHUBATh,
0000111aTh;

e ®dopMHpOBaTH  HABBIKM  pabOTBl C  JOTIOJHUTCIBHOW  JIMTEPATypOH,
UCIIOJIb30BaHUS PA3IMYHBIX HHTCPHET- PECYPCOB.

Buabl 1esiTeJIbHOCTH HA 3AHATHSIX:

nekmus, 6ecema, MPaKTHUKyM, KOHCYJIBTAIlUs, CaMOCTOsITeNIbHAs paboTa, paboTa ¢
KHUM, KJIP, TectupoBanue.

IIpeanonaraemblie pe3yJbTaThl
H3yuenue oannozo Kypca oaem yuaugumca 603MOHCHOCHLb:

e IOBTOPUTH M CHCTEMATH3MPOBATh pPAHEE H3YYEHHBIM MaTepual LIKOJIbHOTO
KypCcaMaTEMAaTHKH;

¢ OCBOUTDb OCHOBHBLIC IIPUCMBI PCIIICHUA 3a1a4;

e OBJAJICTh HABBIKAMU TIOCTPOCHUA U aAHAINW3a MPEIANOJIATa€MOr0 PEIICHUS
MMOCTABJICHHOM 32124,

¢ [IOBHAKOMHTBCA U MCITIOJIB30BAaTh HA IIPAKTUKC HECTAHAAPTHBIC MCTOAbI PCIICHNA 3a1a1;

e TMOBBICUTH YPOBEHb CBOEH MATEMAaTHUYECKOUW KYJBTYPbI, TBOPYECKOTO Pa3BUTHS,
MMO3HABATEIbHOW AKTUBHOCTH;

e TO3HAKOMHUTBCA C BO3MOXHOCTSIMHU HCHOJIb30BaHUS DSJIEKTPOHHBIX CPEACTB
o0y4yeHHus, B TOM YHUCJE HMHTEPHET-PECYPCOB, B XOJE MOJATOTOBKM K HUTOTOBOM

arrectauuu B popme EI'D.



JJUYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yNbTaThl OCBOEHHUS MPOrpamMMbl yueOHOro mpeamera «lM30paHHbIe
BOIPOCHI MATEMATUKNY XAPAKTEPU3YIOTCS:

ITaTpuoTHyecKkoe BOCIMTAHUE!

MPOSABICHUEM MHTEPECA K TMPOLUIOMY M HACTOALIEMY POCCUHMCKOW MaTEMaTUKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOU
MaTEMaTUYECKOW IIKOJIbI, K MCIIOJb30BAHUIO 3TUX JOCTHKECHUN B JIPYTUX HAyKax MU
MPUKIIATHBIX cepax.

I'paknanckoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJTHEHUIO OO0S3aHHOCTEH TpakJaHWMHA U peau3alid €ro Ipas,
NpeACTaBJICHUEM O MaTeMAaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUSA PA3TUUHBIX
CTPYKTYp, SIBICHUH, MPOIEAYp TpaxkJaaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHl U TIp.);
TOTOBHOCTBIO K OOCYXJCHHIO JTHUYECKUX TMPOOJIEM, CBSI3aHHBIX C TMPAKTUYECKUM
MPUMEHEHUEM JOCTHIKECHUM HAyKH, OCO3HAHMEM BAXKHOCTH MOPAJIbHO-ITHYECKUX

IMPUHIIHUIIOB B ACATCIIBHOCTHU y‘IéHOFO.

Tpynosoe BocnuTaHue:

YCTAHOBKOW Ha aKTHMBHOE Y4YacTHE B PEUIEHUU NPAKTUYECKUX 3a7ad MaTeMaTUYECKOU
HAIPABJICHHOCTH, OCO3HAHMEM BaXXHOCTHM MAaTEMAaTHUYECKOro oOpa3oBaHUs Ha
IPOTSHKCHUH BCEH JKM3HU VIS YCTICIITHOM TPO(ECCUOHATBHON — JICSITEIbHOCTH 51
pa3BUTHEM HEOOXOJUMBIX YMEHUH; OCOBHAHHBIM BHIOOPOM H

MOCTPOCHUEM WHJIUBUAYATHHOW TPACKTOPUM OOpPa30BaHUSA M JKU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH.

JcTeTHYeCKOe BOCIIMTAHME!

CIIOCOOHOCTBIO K SMOITMOHAIILHOMY U 3CTETUYECKOMY BOCHPHATHIO MATEMAaTHYECKUX
O0OBEKTOB, 3aj7a4, pEIIeHUH, PpACCYKICHUW;, YMEHHIO BHJECTh MaTEMaTHYECCKUE

3daKOHOMCPHOCTH B HCKYCCTBC.

IleHHOCTH HAYYHOI'0 MO3HAHMA:
OpUEHTAIMEN B JEATEIBHOCTH Ha COBPEMEHHYIO CUCTEMY HAy4YHBIX IpPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOIBI M OOIIECTBA, TOHUMAaHUEM

MaTeMaTU4eCKOM HayKH Kak c(epbl YeJIOBEUYECKOM JeATeIbHOCTH, ITANOB €€ pa3BUTHUS

4



M 3HAYMMOCTH JUIA DPa3BUTHS LUBUIW3ALWN; OBJAJCHUEM S3BIKOM MAaTEMaTUKU H
MaTeMaTH4eCKOM  KyJIbTypOM Kak CpEICTBOM IIO3HAHUS MHpPA; OBJIAJCHUEM

HpOCTCfII.HHMH HaBBIKAMH HCCIECA0BATCIILCKOM JICSITEIbHOCTH.

dusnyeckoe BOCIUTAHUE, opMHUPOBaHUE KYJIbTYPbl 310POBbS H3MOLHOHAJIBHOI0
0J1aronosy4us:

TOTOBHOCTBIO TPHUMEHSATh MaTEeMaTHYECKHE 3HAHMS B MHTEpPECax CBOEro 3/10pPOBbs,
BEJICHUs 370pPOBOT0 00pa3a »KU3HU (3A0pPOBOE NHUTAHUE, COANAHCHUPOBAHHBIA PEXKUM
3aHATHH U OT/ABIXA, PEryisipHasi pu3nyeckasi akTUBHOCTH);

c(OpMHPOBAHHOCTHIO HAaBbIKAa PEQIIEKCUU, MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U

TAKOT'0 K€ IIpaBa APYroro 4C¢JIOBCKaA.

IKO0JOTHYeCKOe BOCIIUTAHHE:

OpUCHTAIMEN HA MPUMEHEHNE MAaTeMAaTHUYEeCKUX 3HAHUM JJISl peIICHHs 3a71a4 B 00JIacTH
OXPaHHOCTHU OKPYXKAIOIIEH Cpe/ibl, INIAHUPOBAHMS TTOCTYITKOB M OIICHKH UX BO3MOKHBIX
MOCJICICTBUN  JIII  OKpY’XKarolleld Cpelbl; OCO3HaHHUEM TJI00AIBHOTO XapakTepa

OKOJIOTHYCCKHUX HpO6H€M 141 HyTeﬁ X pCIICHUAA.

JInuHocTHBIE pe3yabTaThl, OOECNeYnBaAOIIME aJalTaluilo O0ydYaromerocs K
3MEHSIOIIMMCS YCJIOBHSIM COLIMAJIBHOM W MPUPOJHOM Cpelbl: TOTOBHOCTBIO K
JNEUCTBUAM B  YCJIOBHUSX  HEONPEACIEHHOCTH, IOBBILICHUIO YPOBHSA  CBOEHU
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AEATEIIBHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y
JIpYTHX JIIOACH, MPUOOpPETaTh B COBMECTHOM NEATENFHOCTH HOBBIC 3HAHUS, HABBIKA U
KOMITIETEHIIUU U3 OMBITA IPYTUX; HEOOXOIUMOCTHIO B

dbopMHUpOBaHUM HOBBIX 3HAHWUW, B TOM 4HCIe (HOPMYIUPOBATH WJEH, TOHATHUS,
runoTe3bl 00 0ObEKTaxX W SIBIICHHSIX, B TOM YHUCJIE paHEe HE W3BECTHBIX, OCO3HABATH
neduInUTHl COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEW, TUIAHUPOBATh CBOE pPa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYID CUTYallMl0, BOCHPUHUMATH CTPECCOBYIO
CUTyallMl0 KakK BbI30B, TPEOYIOWUA KOHTPMEP, KOPPEKTUPOBATH NPUHUMAEMbIC
peuieHus W JedcTBHs, (OPMYJIMpPOBATH W OLEHUBaTh PUCKUM U TMOCIEICTBUS,

GbopMUPOBATH OTIBIT.



1)

2)

METAINPEAMETHBIE PE3YJIBTATHI

MertanpenMeTHble pe3yabTaThl OCBOEHUS MPOrpaMMbl yueOHOro npeamera «M30pannbie
BOIIPOCKl ~ MAaTEeMaTHUKW»  XapaKTEPU3YIOTCS  OBJIAJICHUEM  YHUBEPCAJIbHBIMU
MO3HABATEIbHBIMU JIEUCTBUSIMH, YHUBEPCATHLHBIMU KOMMYHUKATUBHBIMU JICHCTBUSAMU U
YHUBEPCAJIbHBIMU PETyJISTUBHBIMUACHCTBUSIMU.

VYHuBepcanbHble MO3HAaBATENbHbIE ACHCTBUS OOecneunBaroT (GOpMHUpOBaHUE OA30BBIX
KOTHUTHUBHBIX MPOIIECCOB 00yYaromuxcs (OCBOEHHE METOI0B MO3HAHUSL OKPYKAIOIIETo
MHpa; TPUMEHEHHUE JIOTUYECKHUX, MCCIIECNOBATEIILCKUX OMNepaluid, yMeHuil padborath C
uHdopMauei).

bazoBbie sormdeckue JEHCTBUSI: BBISBIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIC
NPU3HAKK MAaTeMaTUYECKUX OOBEKTOB, TMOHSTHH, OTHOIICHUN MEXIYy TOHSITUSIMU;
dbopMynUpOBaTh OMPEACIICHHUS TOHATHM; yCTaHABIWBATh CYIICCTBCHHBIM TMPU3HAK
KJ1acCu(pUKaIMu, OCHOBaHMS JJIi OOOOIICHUS M CPaBHEHUS, KPUTEPHUHU IMPOBOIUMOIO
aHajau3a; BOCIPUHUMATh, (QOopMyIUpoBaTH U  MPEeOOPa30OBBIBATH  CYXKICHUS:
yTBEpJAUTEIbHBIE W OTpPUIATENbHBIC, €IWHUYHBbIC, YACTHbIE M OOIIHE; YCIOBHBIC,
BBISIBJISITh MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUUs B (paKTax,
JTAHHBIX, HAONIONEHMSIX U YTBEPXKACHHSX;, MpenIararb KpPUTEPUU Uil BBISBICHUS
3aKOHOMEPHOCTEH W MPOTUBOPEUUH; JeiaThb BBIBOJABI C HCIIOJIB30BAaHUEM 3aKOHOB
JOTUKH, JEAYKTUBHBIX M HWHIYKTUBHBIX YMO3aKIIOUEHUU, YMO3AKIIOYEHUH 110
aHAJOTUH; Pa30oMpaTh JOKA3aTeNbCTBA MATEMATUYECKUX YTBEPKICHUU (IPSIMBbIE U OT
IPOTUBHOTO), MIPOBOJUTH CaMOCTOSATEIHHO HECJIOKHBIC J0Ka3aTeIhCTBA
MaTeMaTH4ecKux (haKTOB, BBICTPAMBATh aPTyMEHTAIMIO0, TMPUBOAUTH MPUMEPHl U
KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE PACCYXKIEHUS; BBIOMPATH CIIOCOO
peuieHus y4eOHOUM 3amaud (CpaBHMBATh HECKOJIBKO BapUAHTOB PEILICHHUS, BbIOMPATH
HanOoJee MOAXOIAIUN C YIETOM CaMOCTOSITENIbHO BBIIETIEHHBIX KpuTepHueB). bazoBrie
UCCIIEIOBATEIbCKUE JIEUCTBUS: HCIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUN
WHCTPYMEHT TMO3HaHUs; (OPMYIHPOBATH BOMPOCH], (PUKCHUPYIOMIHE MPOTHBOpPEUHE,
mpoOieMy, CaMOCTOSITEIPHO YCTaHABIMBAaTH WMCKOMOE U JaHHOE, (OPMHPOBATH
TUNOTE3y, aprYMEHTHUPOBATH CBOIO MO3UIMIO, MHEHUE; TPOBOJAUTH MO CAMOCTOSITEILHO
COCTaBJICHHOMY TIUIAHY HECIOXXHBIM 3KCIEPUMEHT, HEOOJbIIOE HCCIEIOBAHUE IO
YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYeCKOTOo OOBEKTa, 3aBUCHMOCTEH OOBEKTOB

MEXJy CO00O0i; CcaMOCTOSITeIbHO (OpMYyIUpOBaTH OOOOIIEHUS M  BBIBOJBI IO



3)

4)

5)

pe3ysbTaTaM NpPOBEAEHHOIO HAOIIOAEHUS, MCCIEJOBaHUS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BBIBOAOB M OOOOIIEHMI; MHPOrHO3HPOBATH BO3MOXKHOE
pa3BUTHE IIPOLIECCA, a TAKXKE BBIABUTATH IMPEIIOJIOKEHHS O €r0 Pa3sBUTHM B HOBBIX
ycioBuax. Pabota ¢ uH(popManuen: BBISBIATH HEAOCTATOYHOCTh M H30BITOUYHOCTH
nH(popMaIK, TaHHBIX, HEOOXOIUMBIXIJISl PEIICHUS 3a7a4M; BEIOMPATh, aHATU3UPOBATH,
CHUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIUIO PA3TUYHBIX BUIOB U (hOpM
MpeCTaBIICHUs; BbIOMpPaTh (HOpMY MpEeACTaBICHUS HMHPOPMALMHU U WILIIOCTPUPOBATH
pelaeMble 3a7aud CXeMaMmu, JAuarpamMmaMiu, WHOWM rpadukol M uX KOMOWHAIUSMU;
OIICHUBATh HAAEKHOCTh MH(OpPMAIMKU IO KPUTEPUSIM, TPEIJIOKEHHBIM YUUTEIEM WIIU
c(hOpMYIHPOBAHHBIM CAMOCTOSITENIBHO.

VYHuBepcanbHble KOMMYHHUKATHBHBIE JEUCTBHS oOecneunBaroT CHOPMHUPOBAHHOCTH
COLIMAJIbHBIX HaBBIKOB oOyuaromuxca. OOlieHue: BOCIPUHUMATHL U (HOpPMYyIUpOBATh
CYXKJIEHUSI B COOTBETCTBUHU C YCIIOBUAMH U LEISAMHU OOIICHUS; SICHO, TOYHO, TPAMOTHO
BBIpaXKaTh CBOIO TOUKY 3PEHUSIB YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS T10
XOJly pellleHus 3a/1auyu, KOMMEHTHUPOBATh MOJYYEHHBIN pe3yJbTaT; B X0/1€ 00CYKICHUS
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOU TeMbI, MPOOJIEMbI, pEIIaeMOn 3a1auH,
BBICKA3bIBaTh UJEH, HALICJICHHbIC HA IOUCK PELICHMS; COMOCTABIATh CBOU CYXIECHUS C
CYXKIEHUSIMU APYTHMX YYAaCTHUKOB JHMANIora, OOHApYy>KMBAaTh pa3iudyhe MU CXOJCTBO
MO3UIMH; B KOPPEKTHOW ¢opme (GopMyIHpOBaTh PA3HOTIACHS, CBOM BO3PAKCHHS;
IIPEACTABIIATh PE3yJIbTAThl PEIICHUs 3aaul, dKCIIEPUMEHTA, UCCIEAOBAaHUS, IIPOCKTA;
CaMOCTOSITEIILHO BBIOMPaTh (hOpMAT BBHICTYIUICHUS C YYETOM 3a/1a4

Ipe3eHTAIMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpynHMYECTBO: TMOHHMMAaTh M HCHOJb30BaTh MPEUMYIIECTBA KOMAaHAHOW U
WHIUBUIYATbHON paOOThl MPU PEIICHUH y4€OHBIX MAaTEeMaTHYECKUX 3a/1ad; MPUHUMATh
L[eJIb COBMECTHOW JAESTEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboTHI,
pacnpenemnsTh BUIBI paboT, JOrOBapUBATKLCS, 0OCYKIAATh IPOIIECC U PE3yIbTaT paObOTHI;
000011aTh MHEHHUS HECKOJBKUX JIIOJIEH; y4acTBOBAaTh B TPYIIOBBIX (popmax pabOTHI
(oOcyxmenuns, 0OMEeH MHCHUSIMH, MO3TOBBIE IITYPMBI U Jp.); BBITIOJHATH CBOIO YacTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTMMHU YJICHAMHU KOMAaHJbI, OLICHUBAThH
KaueCcTBO CBOETO BKJIajJa B OOIINI NPOIYKT MO KPUTEPHUSIM,

c(hopMyJIUPOBAHHBIM YYACTHUKAMH B3aUMOI€HUCTBUSI.

VYHuBepcalibHble PETYNSITUBHBIC JEUCTBUSI 00ECNeurnBatOT (POPMUPOBAHUE CMBICIOBBIX



YCTaHOBOK M JKU3HEHHBIX HABBIKOB JIUYHOCTH.

6) CamoopraHu3amys: CaMOCTOSTEIBHO COCTABIIATH IUIaH, aITOPUTM peIleHHUs3a1auu (MIn
€ro 4acThb), BBIOMpATh CHOCOO peleHus ¢ Y4YETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, AapryMEHTHpPOBaTh M KOPPEKTUPOBATh BapHUAHTHI

pelieHui ¢ yuéTomM HOBOW MH(pOpMaLUK.

NPEAMETHBIE PE3YJIbTATBI

Pa3Butne normdyeckux HpeI[CTaBJIeHI/Iﬁ U HABBIKOB JIOTHYCCKOI'O  MBIIIJICHUA
OCYIICCTBIACTCA HA IPOTAKCHUN BCCX JICT o6yquI/1$1 B OCHOBHOM IIIKOJIC B paMKax BCEX
Ha3BAHHBIX KYPCOB. Hpe;[r[onaraeTCH, 9dTO BBIITYCKHHK OCHOBHOM IIIKOJIbI CMOXET
CTPOUTDH BBICKA3bIBAHUA U OTPUIAHUA BBICKaSBIBaHI/Iﬁ, pacnno3dnaBaTb HCTHUHHBLIC U
JIOKHBIC BBICKA3bIBAHUA, IPUBOJNUTL IIPUMEPLI U KOHTPIIPUMCEDPBI, OBJIAACCT ITOHATUAMMU:
OIIpCACICHUC, aKCMOMA, TCOPCMaA, NOKA3aTCIbCTBO — W HAYYUTCA HCIIOJIB30BATh UX IIPU
BBITTOJTHCHUH y‘{€6HBIX )51 BHeyT{€6HBIX 3aa4d.

B mpotiecce 00yuenus ydaiuecs npuoOpeTaroT CaeAyonne YMEHUs
e Ipe0OpPa30BHIBATH YMCIIOBBIC U AIreOpanyecKe BhIpaKeHUS;
e peliaTh YpaBHEHUS BBICIINX CTEIICHEH;
e pelaTh TEKCTOBBIC 3a/1a4H;
e peraTh reOMETPUUECKHE 3aaUH;
e pellIaTh 3aJaHUs MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIIOKHOCTH (4acTh C);
e CTPOUTH rpadvKH, COACpIKAIINE MapaMeTPbl U MOYJIH;
e pelllaTh YPaBHEHUS U HEPABEHCTBA, COJIEpIKaIlle MapaMeTpPhbl U1 MOTYJIH;
* [IOBBICUTh YPOBEHb MATEMATUYECKOr'O U JIOTUYECKOT'O MBIIIJIEHNUS,
e pa3BUTh HABBIKU UCCIIEOBATENbCKOMN AESTETbHOCTH;
e CAMOMO/ITOTOBKA, CAMOKOHTPOJIb;

e paboTa yuUTENb-YUYECHUK, YUCHUK-YUCHUK.

CpeIlCTBa, NPpUMCHACMbBIC B IIpCNIoJaBaHUN.

K1MpbI, cOOpHUKH TEKCTOB M 3aJaHUN, MYJIbTUMEIUWHBIE CPEJCTBA, TAOJMIIBI,
8



CIIPAaBOYHBIC MAaTCPHAJIbI.

TPEBOBAHUSA K YPOBHIO IIOAI'OTOBKHN OBYYAIOIIIUXCA

B pe3yibTaTe n3ydyeHusi Kypca y4eHUK HAYYHTCH:

e MPUMEHATH  AITOPUTM  pEIICHWS  JIMHEWHBIX, KBaJpPaTHBIX, JIpPOOHO-
palMOHATBHBIX YPAaBHEHUI, HEPABEHCTB U UX CUCTEM;
*BBIIIOJIHATh MOCTPOCHMSI TpaUKOB 3JIEMEHTapHbIX (QYHKUUA C  MOAYJIEM U

napaMeTpom;
* ICTIOJIb30BaTh (POPMYJIBI TPUTOHOMETPHH, CTETIEHU, KOPHEH;

e MPUMCHATHL MCTOAblI PCHICHUA TPUTOHOMCECTPHYCCKUX, HPPALUOHAIbHBIX,
JIOI‘apI/I(I)MI/I"IeCKI/IX M ITOKa3aTCIIbHBIX ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM,

* FICTIOJIB30BATh MPUEMBI PA3JIOKEHUSI MHOTOWICHOB HA MHOYKHUTEIIH;
e IPUMEHSTH MMOHATHE MOJYJIS, TapamMeTpa;
e IPUMEHATHh METOIbI PEIICHHS YPaBHEHUN U HEPABEHCTB C MOJIyJIEM, MTapaMeTPaMH;
e BJIaJIETh METO/IAMH PEIICHUS T€OMETPUUECKUX 3a/1a4;
e IPUMEHATH NMPUEMBI PEIIIEHUS] TEKCTOBBIX 3aJ1a4 Ha «paboTy», «IBIKEHHEY,
«TIPOIICHTBI», «CMECH», KKOHIIEHTPAIUIOY, KITPOTIOPIIUOHATILHOE JIETICHUE Y,
* ICTIOJIH30BAaTh MOHSATUE TIPOU3BOIHON U €€ IPUMEHEHUE;
YUYALIMICS MOJYYUT BO3MOKHOCTh HAYYUThCS:

e TOYHO M TPaMOTHO (POPMYIHUPOBATH TEOPETUUCCKHE ITOJIOKEHHS W H3JIararh
COOCTBEHHBIC PACCYXKJICHHS B X0JI¢ PCIICHHMS 33 IaHHIA;

® BBITIOJIHATD I[GﬁCTBPIH C MHOI'OWJICHAMH, HAXOJUTh KOPHHU MHOT'OYJICHA,

e pEIIaTh YPABHEHUS BBICIIMX CTEIICHEN;

e BBINOJHATH BBIYMCICHUSI M  TIpeoOpa3oBaHuUs, BKIIOYAIOIIUX CTENEHHU,
paarKaiIbL, IOrapuMbl U TPUTOHOMETPUUYECKHUE (PYHKITUY;

e pElIaTh YPAaBHEHHWs, HEPABCHCTBA W MX CHUCTEMbl PA3JIMYHBIMU METOJAMH C
MO/JIyJIEM UITAPAMETPOM;

* BBITMIOJIHATH ACUCTBUSI C QYHKUIUSIMU U CTPOUTH TPaPUKHU C MOAYJIEM U MMapaMETPOM;



* BBITMIOJIHATH JICMUCTBUS C TEOMETPUUECKUMU (DPUTYpaAMU;

e MNMCIIOJIB30BAaTh HpI/IO6pCTCHHBIC 3HAaHUs 151 YMCHUA B HpaKTI/I‘IeCKOI\ﬁ

ACATCIIBHOCTHU HHOBCGILHCBHOﬁ KHU3HHU.
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Conep:xanue (10 kaace)

Ne Coaepixanue KoanuecrBo
4acoB
1. MHoro4jeHbl 8
2. IIpeoOpa3zoBanue BbIpasKeHU I 6
3. Penrenne TeKCTOBBIX 32124 6
4. DyHKINH 6
5. MonyJib 1 mapamerp 8
Bcero 34

Conepxxanue nzyuyaemoro kypcalO kiaacc

Tema 1. MHuoro4ieHsI (8 )

BBegenue. 3HAKOMCTBO C JEMOHCTPAlMOHHBIM BapUAHTOM KOHTPOJbHBIX
U3MEPUTEIIBHBIX MAaTEPUAJIOB €IUMHOTO rocyaapcTBeHHOro sk3amena 2020 roma mo
MaTeMaTHKe, C €ro CTPYKTYpOMH, COJIepKaHUEM U TPEOOBAHUSAMH, MPEABSIBIIEMBIMU K
PELIEHUIO 3aIaHUN.

JenctBus Hax MHorouwieHamMu. KopHu MHorousnena. PasnokeHne MHOro4jeHa Ha
MHOXUTEJIH. DOpMyJbl COKpalIEHHOTr0 yMHOXeHus. Anroput™m EBkimpa s
MHorowieHoB. Teopema besy u ee npumenenue. Cxema ['opHepa u ee mpUMEHEHHUE.
Metoasl pelieHHs ypaBHEHUU ¢ 1HedbiMu Koddduimentamu. Perenue ypaBHEHMMA
BBICIIIMX CTEIICHEH.

Tema 2. IIpeoopa3zoBanue Bbipaxkenuii (6 1)

[IpeoOpazoBaHusi BBIPAKEHWH, BKIIOYAIONIMX apU(METHUYCCKHE OICPAIIHH.
CoxkparieHue
anredpandecKux npobeit. [IpeoGpazoBanue palMOHAIbHBIX BBIPKCHUH.
[IpeoOpa3oBanus BBIpRKECHUH, COJEp)KAlIUX BO3BEJACHHUE B CTENEHb, KOPHU
HATypaJbHOUW CTETICHH, MOYJb YHCIIA.

Tema 3. Pemenne TekcToBbIX 3a1a4 (6 1)

[IpueMbl  pelmIeHHS TEKCTOBBIX 33/1a4 Ha <JIBHKEHHUEY, KCOBMECTHYIOPAOOTY»,

«IPOLICHTHI», «IIPOMOPIIUOHATIEHOE JICICHUE» «CMECH», KKOHIICHTPAIHIO.
Tema 4. ®yuxkuuu (6 4)

CaoiicTBa u rpaduku 31aeMEHTApHbIX QyHKUMI. TpuroHomerpuueckue (HYHKIUU KX
cBoicTBa u rpaduxu. [IpeobpazoBanus rpadpuxoB QyHkuuil. Oynkuun y =f(x)uy =

11



f (x) ux cBoiicTBa U rpaduku.
Tema 5. Moayabs u mapamerp (8 u)

OCHOBHBIE METOABI PEUIEHUS IMPOCTEHIINX YPABHEHHW, HEPABEHCTB U HMX CUCTEM C
MoayineM. Meron unrepsanos. [lonarue napamerpa. Pemenne npocTelnx ypaBHEeHUN
U HEpPaBEHCTB, COJAEpPXAIIMX MapaMeTp. AHAIUTUYECKHE M TIpapUUecKue MpUeMbl

pelIeHus 3asa4y C MOJIyJIEM, napaMmeTpoM.
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Conepxanue (11 kaacc)

Ne Coaepixanue KoanuecrBo
4acoB
6. IIpeoOpa3zoBanue BbIpasKeHU 4
/. YpaBHeHusi, HepaBeHcTBa U UX cucTeMbl (yactb C) 9
8. MoayJb 1 napamMeTp 6
0. IIpon3BoaHasi M ee IpMMeHeHHE 9
10. IInannmerpus. Crepeomerpus 6
Bcero 34

Conepxxanue uzyuyaemoro kypcall kiaacc

Tema 6. IIpeoopa3zoBanue Bbipaxkennii (4 1)

[IpeobpazoBanue  crTeneHHbIX  BbIpakeHuid.  [IpeoOpa3zoBaHne  TMOKa3aTEIbHBIX

BBIPAKCHU.

[Ipeo6pazoBanue Jorapu(pMUYECKUX BBIpAYKEHUH. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAYKCHUM.

Tema /. YpaBHeHUsI, HepaBeHCTBA U UX cucTeMbl (4acthb C) (9 v)

Paznuunbpie  cnocoObl  pemieHus  JpOOHO-pallMOHATIBHBIX, HPPALMOHATBHBIX,
TPUTOHOMETPUYECKUX, MOKAa3aTeIbHBIX, JIOrapu(PMUUECKUX YpaBHEHUN M HEPABEHCTB.
OcHOBHBIE MTPUEMBI PEIICHUs CUCTEM ypaBHeHUH. Mcrmonb30BaHre CBOMCTB U rpadKoB
GyHKIMN TIpU pelieHurd YpaBHEHHH M HEpaBeHCTB. M300pakeHHME HAa KOOPIMHATHOM
IJIOCKOCTH MHOKECTBA PEIICHUI ypaBHEHUM, HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX
CUCTEM.

Tema 8. Moayas u mapametp (6 u)

Pemenue mokazaTenbHBIX, JOTapUPMUYECKUX YpPaBHEHUN, HEPABEHCTB W HX
CUCTEM, COJEpXKaIlUX MOJYyJb. PeleHue moKa3aTeNbHBIX, JIOTApUPMHUIECKUX
YpPaBHEHUW, HEPABEHCTB M HMX CHCTEM, COAEpkKamux mapameTp. POyHKIMOHAIBHO-
rpadudeckuii METOJ PpEIIeHUs TOKa3aTeIbHBIX, JIOTApU(PMUYECKUX YpaBHECHUH,
HEPABEHCTB C MOJIYJIEM, ITAPAMETPOM.

Tema 9. IlpousBoaHasi u ee npuMeHeHue (9 4)

Haxoxnenue mnpou3BoAHONW (PYHKIMH, BBIYUCIEHHE YIJIOBOro K03 duiuenrta
KacaTeJIbHOM, COCTABJICHHE YpPaBHEHHUs KacaTellbHOM. DU3NUEeCKHl U Te€OMETPUYECKHI

cMbIca npousBoAHOU. [IpousBogHas crnoxHoi GyHKMU. [IpuMeHeHre npou3BOAHON K
13



uccinenoBaHui0 (QPyHKUMM U mocTpoeHuro rpadukoB. Haumbosbliee W HauMeHblee
3HaYeHUs (YHKIUHU, HSKCTpeMyMmbl. [IpuMepbl HCHONb30BaHUS MPOU3BOJHON IS
HaXOXXJICHUS HAWJIy4Iller0 peIIeHWs B TMPUKIAJHBIX, B TOM YHCIE COIHaIbHO-
SKOHOMUYECKHUX, 3a/1auax.

Tema 10. [Inanumerpusi. Crepeometpusi (6 4)

CnocoObl HaxOXKJEHUsl MEIHMaH, BBICOT, OMCCEKTPUC TpeyrojibHUKa. HaxoxxneHnue
wionaae guryp. Yrisl B npoctpanctse. Pacctosinug B mpocTpaHcTBe. Bwiuncienue
IoNaieil MOBEpPXHOCTM W O00BEMOB MHOTOrpaHHHMKA. Beluucinenue miomaaen

IMOBCPXHOCTHU U 00BEMOB TEII BpalllCHUA.
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE
IO 2JIEKTUBHOMY KYPCY

«30paHHbIe BOPOCHI MATEMATHKH»
Ha 2023-2024 yueonniii rog, 10-11 knacc (1 4 B Hexeso, Becero 68 u)

1. MHoro4JieHbI 8
1 3HAKOMCTRBO C JIEMOHCTPAITMOHHBIM BapuanTom EI'-2022 1 Tectsr, KUM
2 JlelicTBUS HaJT MHOTOYJICHAMHU 1 Tectsr, KUM
3 Kopau MHOTOWIIEHA 1 Tectsr, KUM
4 Pa3noxxenne MHOTOUJIEHA HA MHOKUTENN 1 Tector, KM
5 DopMybl COKPALIEHHOTO YMHOXEHUS 1 Tectsr, KUM
6 Anroputm EBxinna ans MHorouwieHoB. Teopema be3y u ee npuMeHeHue. 1 Tectol, KM
7 Cxema ['opHepa u ee mpumeHeHne. MeTo bl penieHust ypaBHEHHH ¢ 1 Tectsi, KUM
LesbIMU K03 duimeHTamu.
8 Pemenue ypaBHEeHUN BBICIINX CTEHEHEH. 1 Tectsi, KUM
2. IlpeoOpa3oBaHue BbIpaKeHM 6
9 IIpeoOpa3oBaHus BRIpaKEHUH, BKIIOYAIONINX apupMETHIECKHE 1
omnepanuu. TCCTBI, KM
10 Coxkparienue anre6pa1/1qec1v<1/1x npobeii. [IpeoOpazoBanue 1 Tectsr, KM
palMoHaIbHBIX BEIPKEHUH.
11 [IpeoOpazoBanms BBIPOKEHHUH, COZIEPIKAILMX BO3BE/ICHNE B 1 Tectsi, KUM
CTeIeHb, KOPHU HATYpaJIbHOM CTETIEHU




12

[IpeoOpazoBanmsi BEIpOKEHUH, COIEPIKAIIUX BO3BEICHUE B

. Tecter, KUM
CTETeHb, KOPHU HATYyPAIbHOM CTETICHU
13 [IpeobpazoBaHus BBIpaKEHHIA, COAEPIKAIINX MOIYJIb YHCIa Tectsi, KUM
14 [Ipeobpa3oBaHus BRIpOKEHHIA, COACPIKAIIMX MOIYJIb YMCIIa Tecrsr, KUM
3. PelieHue TeKCTOBBIX 3324
15 [Ipuemsl penieHns TEKCTOBBIX 3a7a4 HA «IBHKEHUEY,
«COBMECTHYIO paboTy». Tectel, KUM
16 [Tpuemsbl pemeHnst TEKCTOBBIX 3314 Ha «IBUKCHHUEY,
«COBMECTHYIO paboTy». Tectel, KUM
17 [IpueMs! penreHnst TEKCTOBBIX 3a7a4 Ha «IIPOLEHTHDY,
«IPOTIOPIIHOHATIEHOE JICTICHUE) Tectsr, KUM
18 [Ipuemsl pereHus TEKCTOBBIX 3ajau Ha «IIPOLEHTHI»,
«IIPOTIOPIIMOHATBHOE JICTICHHE) Tecrel, KUM
19 [Tpuemsl pemeHns TEKCTOBBIX 3371a9 Ha «CMECH»,
«KOHIICHTPALIHIO» Tectsr, KUM
20 [Ipuemsl peeHus TEKCTOBBIX 3ajau Ha «CMECH,
«KOHIIEHTPAITUIO Tectsr, KUM
4. ®yHkuuu
21 CpoiicTBa U rpaduKy 37€MEHTAPHBIX (PYHKIIUH. Tectrr, KM,
[Ipe3enTanus
22 CBoiicTBa U rpauKu 3J€MEHTapHBIX (QYHKIUHA. Tectsr, KM,
[Ipe3enTanus
23 Tpuronomerpuyeckue GyHKIIUN UX CBOHCTBA U IpaUKH. Tectsr, KM,
[Ipe3enTanus
24 IIpeo6pazoBanus rpaguKoOB HYHKIHI. Tectsl, KM,

[IpesenTanus




25 o y = f(M y = |f () | . Tecter, KM,
YHKIUU u UX CBOMCTBa U rpauku. IpescHTAIA

26 o y = f(M y = |f () | . Tecter, KM,
YHKIUU u UX CBOMCTBA U rpauKu. IpescHTAIA

5. MoayJas u napamerp

27 OcCHOBHBIE METO/IbI PEILIEHUS IPOCTENIINX YPAaBHEHUH, Tecter, KUM,
HEPABEHCTB U UX CHUCTEM C MOJYJIEM. IIpe3eHTaLHs

28 OcHOBHBIE METO/IbI PEIIEHUS IPOCTENIINX YPaBHEHUH, Tecter, KUM,
HEPABEHCTB U UX CHUCTEM C MOJYJIEM. Mpe3eHTaLMs

29 Merton unrepBaios. [lonarue napamerpa. Tectsl, KUM,
Mpe3eHTaLHs

30 Merton unrepBaios. [lonarue napamerpa. Tectsl, KUM,
Mpe3eHTaLHs

31 Pemenue nmpocTelmmx ypaBHEHU U HEPABEHCTB, COAEPKAIIUX Tectsl, KUM,
rnapamerp. MIPE3EHTALINS

32 Pemrenne nmpocredmnx ypaBHEHU U HEPABEHCTB, COACPKAIINX Tectsl, KUM,
IapaMmerp. Ipe3eHTalNsA

33 AHanuTHdeckue u rpaduueckue mprueMbl PEIIeHHs 3a1a4 C Tectol, KUM,
MOIOYJIEM, IapaMETPOM. IIpe3cHTals

34 AHanuTH4ecKre U rpaguiecKue IpUeMbl PEIICHHS 3a1a4 C

MOIYJIEM, ITApaMETPOM.

=
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Y4eOHO - MeTOoUYECKAs JINTEepaTypa:

JIeMOHCTpAIMOHHBIM BAPHAHT KOHTPOJIbHBIX H3MEPUTEIBHBIX MATEPUAIIOB €MHOTO TOCYAapCTBEHHOT0 dk3aMeHa 2022 rojia o MareMaTuke.
TecroBble 3agaHus 1A oarotoBku K EI'D — 2022 o maremaruxe /

Cemenko E.A., Kpynenxuit C.JI., @omenko E. A., Jlapkun I'. H. — Kpacnonap: [Ipocsemenue — IOr, 2021.

TotoBumes k EI'D mo matemartuke. TexHOIOTHS pa3HOYypOBHEBOro o0o0iaromiero nosroperus mo marematuke / Cemenko E. A. — Kpacnonap: 2015.

EI'3: 4000 3amau ¢ orBetamu o matematuke. / A.JI. Ceménos, U.B. fmenko u ap. — M.: M3natenbpctBo «Dk3amen», 2019.

HNutepHeT — pecypcsl:
http://www.fipi.ru
http://www.mathege.ru
http://www.reshuege.ru
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHMUE
IO 2JIEKTUBHOMY KYPCY

«A30paHHbIEe BONIPOCHI MATEMATHKH»
Ha 2023-2024 y4yeonsiii roa, 10-11 kaace (1 4 B Heaento, Beero 68 u)

6. [Ipeodpa3oBanne BhIpaKeHUit 4
1 [IpeoOpazoBaHue CTETIEHHBIX BBIPAKCHHIA L Tecter, KUM
2 [IpeobpazoBanme Moka3zaTeIbHBIX BRIPAKECHHI 1 Tectsr, KUM
3 [IpeobOpazoBanue morapuPMUIECKUX BBIPAKEHUN 1 Tecte1, KUM
4 [IpeobpazoBaHue TPUTOHOMETPHUIECKUX BHIPAKEHUH 1 Tecte1, KUM
7. YpaBHeHHSl, HEPABEHCTBA U UX CHCTEMBbI 9
5 Paznuunbie ciocoObl perieHus JpoOoHO- pallMOHATbHBIX YPAaBHEHUN U HEPABEHCTB [Tpe3enranus
1
6 Pa3nuunbie ciocoObl pelieHns uppaMoHaIbHbIX YPaBHEHUN U HEPABEHCTB 1 JleMoHCTpanoHH
bIi MaTepuai
7 Pa3nuunbie ciocoObl pelieHns TPUroHOMETPUYECKIX YpaBHEHUN 1 HEPaBEHCTB L [Ipe3enTanus
8 Pa3znuunbie ciocoObl penieHns NoKa3aTeIbHbIX YPaBHEHUH 1 HEPaBEHCTB 1 JleMoHCTpaIoHH
Bl MaTepuan
9 Pasznuunbie ciocoObl penieHus JorapuGMUIEcKuX ypaBHEHUN U HEPABEHCTB 1 JleMoHCTpaIoHH
bIM MaTepuall
10 OcHOBHBIE PUEMBI PEIICHUs CUCTEM YPaBHEHUH 1 JleMoHCTpaIMoHH
bIM MaTepuall




11 Hcnonp3oBanue cBOMCTB U rpadukoB GYHKIUI P PelICHUH YPaBHEHUHN U Tectel, KUM
HEPABEHCTB

12 N3006paskeHue Ha KOOPAMHATHOMN IJIOCKOCTH MHOXECTBA PEIICHNUH YpaBHEHHIA C Tecter, KUM
JBYMsI IEPEMEHHBIMU U UX CUCTEM

13 N300parkeHne Ha KOOPIMHATHOH INIOCKOCTH MHOYKECTBA PEIICHHI HEPaBEHCTB C Crnaiapl
JBYMsI IEPEMEHHBIMU U UX CUCTEM

8. Moayb u mapameTp

14 Pemenue nokaszarenabHbIX, J0rapu(pMUUECKUX YpaBHEHUH U UX CUCTEM, Craiizpl
CoJIeprKalIuX MOJIYJIb

15 Pemenue nokasarenpHbIX, JOrapupMUUECKUX HEPABEHCTB U UX CUCTEM, JleMOHCTpalMoHH
COJZICpKaIUX MOYIIb bl MaTepHal

16 Pemenue nokazarenbHbIX, JorapupMUUECKUX YpaBHEHUH U UX CUCTEM, Tecter, KUM
COJIepIKaluX MapameTp

17 Pemenne nokazarenbHbIX, JOrapu(pMUUECKUX HEPABEHCTB U UX CHCTEM, Tecte1, KUM
COJIepIKalUX MapameTp

18 O yHKIIMOHATBHO-TPadUIECKUN METOI PEIICHHS TIOKa3aTeIbHBIX, Tecte1, KUM
Jorapu(MUUECKUX ypaBHEHH, HEPABEHCTB C MOIYJIEM

19 OYHKIIMOHATBHO-TPadUIECKUNA METO/I PEIICHHSI TOKA3aTEIbHBIX, Tecte1, KUM
Jorapu(MUUECKUX ypaBHEHUH, HEPABEHCTB C MapaMeTPOM

9. IIpou3sBoaHAasi U ee IPUMEHEHHUE

20 Haxosxnenue npou3BoaHOM (QYHKIIMU, BEIYMCICHHE YTII0BOTO KO3 PHUIIEeHTa Tecte1, KUM
KacaTeJlbHOU

21 VYpaBHeHuUE KacaTelIbHOU Tectel, KUM

22 DOU3NYECKUN U T€OMETPUUECKHUI CMBICIT IIPOU3BOTHOM [Ipe3enTanus

23 [IpousBoHas CIOKHOM PYHKIIUN NHnuBunyanbHble

3a/1aHust
24 [TpumMeHeHre TPOU3BOIHON K MCCIIEIOBAHUIO (GYHKIUH 1 IOCTPOCHUIO IT'paHKOB Craiizel
25 HauOoubiiee 1 HauMeHblee 3HaYeHUsT QYHKIHH Tectsl, KUM




26 DKCTpEeMyMBI PYHKIIMH 1 Tectel, KUM
27 [IpuMeHeHne mpou3BOTHOM JIsT HAXOXKACHHS HAMITYUIIEro pEelIeHUs B 1 NunuBunyaibHbie
MPUKIIAAHBIX 3aaadax 3aJaHus
28 [IpuMeHeHne mpou3BOTHOM TSI HAXOXKACHHS HAMITYUIIIEro PEIICHUS B NunuBuyansHbIe
COIMATPHO-IKOHOMUYECKUX 3a/1a4ax 1 3aanus
10. Inanumetpus. CrepeomeTpust 6
29 CriocoObl HaxOXAE€HUS MEHaH, BbICOT, OMCCEKTPUC TPEYroJbHUKA 1 [IpesenTanus
30 Haxoxpnenne tiomaneii gpuryp Tectel, KUM
1
31 VYrasl B mpocTpancTBe. PaccTosiHus B IpOCTpaHCTBE 1 JleMOHCTpalMoHH
bl MaTepual
32 Brrunciienue niomaiei moBepXHOCTH MHOTOTPAHHUKOB, TEJ BpallleHUS (@) 2179113
1
33 Brruncnenune 065eMOB MHOTOTPAaHHUKOB, TEJI BpaIlCHUS Craiinsl
1
34 HroroBslii ypok 1
BCEI'O 68

o

7.

8.

9

Y4eOHO - MeTOIUYECKAs JINTEepaTypa:

JleMOHCTpaIMOHHBINA BapHAHT KOHTPOJIbHBIX U3MEPUTENIBHBIX MaTEPHANIOB €AUHOTO TOCYIapCTBEHHOT0 K3aMeHa 2022 roa no MaTeMaTHKeE.
TecroBble 3a0aHus 1A MoArotoBkU K EI'D — 2022 o marematuke /

Cemenko E.A., Kpynenxkuit C.JI., ®omenko E. A., Jlapkun I'. H. — Kpacnonap: IIpocsemenue — FOr, 2021.

T'otoBumest k EI'D o matematrke. TeXHOIOTHS pa3HOYPOBHEBOTO 0000Iatoiero mosroperus mo matematrke / Cemenko E. A. — Kpacuomap: 2015.
EI'3: 4000 3amau ¢ orBetamu o matematuke. / A.JI. Ceménos, U.B. fmenko u ap. — M.: MU3natenbctBo «Dk3amen», 2019.

10. NHTepHeT — pecypesl:

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