MHUHUCTEPCTBO INPOCBELIEHUS POCCUICKON ®EIEPALIMA

MunuctepeTBo o6pasoBanus 1 Hayku Pecry6uku Tataperan

MYHHULIHIIAJIBHOE GEOMCTHOG o6pa303aTeanoe YUpexnaceHue

PACCMOTPEHO

PyxoBogurens [IIMO

MaTEMaTHYECKOro LMKJIa
. ”é% 2/1, 3apuriosa P.A.
Ipotokon Ne 1

ot "27"08 2024r.

"Boropozckas o6umeobpasoBarenpHas mKona"

MBOYVY «Boropoackas COILI»

COI'”TACOBAHHO YTBEPXIEH

3amecypTeny/ IMpekTopa Kokl no YBP PEKTOP LIKOMBI
/M) ﬂlr 24 Tlysbipea JI.U. __Tumodeera I'.A.
\oT78"08 2024r. Mpukas Ne 159

ot "29"08 2024r.

PABOYAS ITIPOT'PAMMA

y4e6HOro Kypca

«H36panHbIe BOIpockl MaTeMaTUkmy» s 11 kiacca

OCHOBHOTO 001Iero 06pa3oBaHusl

Ha 2024-2025 yueOHbIi roz

c. boroponckoe 2024 rox



IHosicHUTEABLHAA 3AIINCKA

[Mporpamma paszpaborana B coorBerctBHr PI'OC COO ¢ yuetom NpUMEPHON OCHOBHOM
o0pa3oBaTesbHOM MPOrpaMMbl CpeAHETo oOIIero oopazoBanus (0J00pEeHHOM
DenepanbHBIM yUeOHO-METOANYECKUM 00bEIMHEHNEM T10 0011IeMy 00pa30BaHUIo,
npotokoit oT 28 uroHs 2016 r. Ne 2/16-3. ) u mporpaMmbl cpeHETo (ITOJIHOTO) 00IIero
oOpazoBaHus

- AnreOpa u Hayana MateMatudeckoro ananusa 10-11 kiaccel aBTOpel: MOpPIKOBUY U

Ap.

(Anre6pa u Hayana matematH4eckoro anammusa. COopHUK pabouunx mporpamm. 10-11 kmacchl.
®I'OC/cocrt. T.A. BypmuctpoBa - M.: IIpocsemienue, 2018, ¢ yueTom njaaHUPyeMOro K
ucnosb3oBanno YMK AnreOpa u Hauana mareMatudeckoro aHanu3sa 11 ki. (6a3oBsblii 1
yriyonennbsiit ypoBan) Komsirun FO. M., TkaueBa M. B., ®enoposa H. E., [lladynun M. U. —
M.: IIpocsemenue, 2020 - 'eomerpust 10-11 kmaccer aBtopsl: JI.C. AtanacsiH u jip.
(I'eomerpusi. CoopHuk pabounx mporpamM. 10 - 11 kmacesl. @I'OC/coct. T.A. bypmuctposa -
M.: [Ipocenienue, 2020, ¢ yaeTom mianupyeMmoro K ucrnosibzoBanuto YMK I'eomerpus 10 k.
0a30BbIi U yriryosneHHnsiid ypoBan) AtanacsH JI. C., byryzos B. @., Kagommer C. b. — M.:
[Ipocsemenue, 2020

1. IInanupyembie pe3yJibTaThl OCBOeHUsI Kypca «30paHHbIe BONPOCHI
MaTeMaTHKH»
Yuamuecs 10/2KHBI YMETh:

® [IPOBOJUTH TOKJIECTBEHHbIE MTPEOOpPa30BaHUs UPPALIMOHATIBHBIX,
MOKa3aTeIbHBIX, JOrapU(PMUUECKUX U TPUTOHOMETPUUECKUX BHIPAKEHUMH;

® pelIaTh UPpAIMOHATBHEIE, IOTApU(DMHUUECKUE U TPUTOHOMETPUUYECKUE
yYpaBHEHHS 1 HEPABEHCTBA,

® pelaTh CUCTEMbl YPAaBHEHU U3y4YE€HHBIMU METO/IAMH;

e CTpouTh IrpadKH JIEMEHTAPHBIX (PYHKIIMHN U TPOBOJIUTH MPeoOpa30BaHUS
rpaduKoB, UCTIONB3YS U3yUYEHHBIE METO/IbI;

® yMETh CTPOUTH CEYCHUS ¥ HAXOJUTh IUIOMIAAA U 00BbEMBI TEOMETPHUIECCKUX
TET,

® T[IPUMEHSTH almnapaT MaTeMaTHYECKOTO aHAIN3a K PEIICHHIO 3a71aY;

® WCIIOJIb30BaTh MPHOOPETCHHBIC 3HAHKS M YMEHUS B MPAKTHYECKOM
JESTETHPHOCTH ¥ TIOBCEAHEBHOM JKU3HU JJIS IOCTPOCHUS U UCCIIETOBAHUS
MPOCTEUIIINX MATEMATUYECKUX MOJETIEH.

Yyammecs: 10/5KHbI 3HATD:

MeTtoabl pereHus pa3InuHbIX BUJOB YPABHEHHN U HEPABEHCTB;
OCHOBHBIE PUEMBI PELICHUS TEKCTOBBIX 3a/a4;

3JIEeMEHTapHbIE METOAbI UCCIIeI0BaHUs (PYHKIINH;

HECTaHJAPTHBIE METO/IbI PEIICHUS PA3JIMYHbIX MATEMAaTUYECKUX 3aa4.



PesynbTaThl u3yueHuss y4eOHOro (SJIEKTUBHOIO) Kypca IO BBIOODY
00y4aromuxcs JOJKHbBI OTPaXKaTh:

1) pa3BuTHME JNMYHOCTH OOYYaAIOIIMXCSA CPEACTBAMM MPEIaraeMoro s
U3ydeHUs: y4yeOHOro mpeaMmeTra, Kypca: pa3BUTHE OOIIeH KyJIbTypbl
oOy4Jaromuxcs, X MHPOBO33PEHHUS, IIEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
pa3BUTHE  TO3HABATENBHBIX, PETYISITUBHBIX U  KOMMYHHKATUBHBIX
CIOCOOHOCTEH, TOTOBHOCTM M  CIOCOOHOCTH K CaMOpa3BUTUIO U
npodeccHoHaIbHOMY CaMOONPEIETICHUIO;

2) oOBIaJcHUE CHUCTEMATUYECKUMHU 3HAHMSIMU M MPUOOPETCHHE OIbITa
OCYIIECTBJICHHUS 11eJIecO00pa3HOM U pe3yJbTaTUBHOU JEATEIbHOCTH;

3) pa3BuTHE CHOCOOHOCTH K  HEMNPEPHIBHOMY CamMoO0Opa30BaHMUIO,
OBJIQJICHUIO KJIIOUEBBIMH KOMIIETEHTHOCTSIMH, COCTABJISIOIIUMH OCHOBY
YMEHHUS: CaMOCTOSITEIbHOMY MPHOOPETEHUI0 U WHTErpaly 3HAHUU,
KOMMYHHUKAllUK U COTPYJHUYECTBY, JA(OPEKTUBHOMY  PEHICHUIO
(pa3petieHuto) npoodyieM, 0CO3HAHHOMY UCITOJIb30BaHUI0 HHGOPMAITMOHHBIX
¥ KOMMYHHMKAIIMUOHHBIX TEXHOJIOTHH, CAMOOPTaHU3aIUA M CAaMOPETYJISIITUN;
4) obecrieueHre akaJeMUYECKOM MOOUIBHOCTH U (MJIM) BO3MOXKHOCTH
NOJIIEP>)KUBATh U30PAHHOE HAIpaBJIeHUE 00pa30BaHUs;

5) obecnieuenue nmpodeccuoHaIbHON OpUEHTAIIMN 00 y4arOIINXCS.
[Iporpamma mpenmnonaraer AOCTHXKEHHE BBIMTYCKHUKAMHU CTapIIed IIKOJIBI
CJIEIYIONINX JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX PE3YIIHTATOB.
B nuuHOCTHBIX pe3ynbTaTax cOpMUPOBAHHOCTD:

[]  1elOCTHOrO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHUS HAyKW MaTeMaTHUKA M OOIIECTBEHHON TpPaKTHKU €€
IpUMEHEHUS;

[  OCHOB caMOpa3BUTHSI ¥ CaMOBOCIIUTAHUS B COOTBETCTBUU C
00IIeYeIOBEYECKUMH [IEHHOCTAMH M HJeajJaMu T'PaKJaHCKOro OOIIeCTBa;
TOTOBHOCTH W CIIOCOOHOCTH K CaMOCTOSTEIIBHOM, TBOPYECKOW U
OTBETCTBEHHOM JIEATETLHOCTH C MPUMEHEHHEM METOJIOB MATEMATUKU;

[J] TOTOBHOCTM M CIIOCOOHOCTH K o0Opa3oBaHHIO, B TOM YHCIE
caM0o00pa3oBaHWIO, HA TPOTSIKEHWHM BCEW IKU3HHM, CO3HATEIHBHOTO
OTHONICHUS K HEMPEPHIBHOMY OOpPA30BaHHMIO KaK YCJIOBHIO YCHEIIHOU
npodeccroHaIbHON M OOIIECTBEHHON ACATEILHOCTH HAa OCHOBE Pa3BUTOM
MOTHBAIIUU YYE€OHOM ACSATENBHOCTH WU JUYHOCTHOTO CMBICTA HW3YYCHUS
MaTEeMaTUKH, 3aUHTEPECOBAHHOCTH B MPHOOPETCHUH U pPaCIIMPEHUU
MaTEeMAaTHYECKUX 3HAHUI U CIIOCOOOB AEHCTBU,

[]  OCO3HAHHOCTH B TIOCTPOCHHWHM WHIWBHUIYyAIbHOW 00pa3oBaTelbHON
TPaeKTOPUHU;

[] oco3HaHHOTO BBIOOpa Oymymied mnpodeccud, OPHUEHTHPOBAHHOW Ha
NPUMEHEHHE MaTeMAaTHYeCKUX METOJ0B M BO3MOXHOCTEH peanu3aiuu
COOCTBEHHBIX JKU3HEHHBIX IUIAHOB; OTHOILIEHUS K NpodeccuoHaIbHON
NEATeIbHOCTH KaK K BO3MOHOCTHM YYacTUs B PELICHUH JUYHBIX,
00I11IeCTBEHHBIX, TOCYIAPCTBEHHBIX, O0IIEHAIIMOHATBHBIX MPOOIIEM;



[]  7OrMYeckoro MbIIUICHHUS: KPUTHYHOCTH (YMEHHE PpAaclO3HABaTh
JIOTUYECKHM HEKOPPEKTHbIE BBICKA3bIBAHMS), KPEATUBHOCTU (COOCTBEHHAas
aprymMeHTalusi, OIPOBEPKEHMsI, [OCTAaHOBKA 3adad, (HOpMyIUpOBKa
npo0iem, paboTa HaJl UCCIEA0BATEILCKUM MPOEKTOM U JIp.).

Jluunocmmuuwie pe3yjiomambl omparcarom, 6 mom wucjie 6 uacmu:
1. HampuomuquKoeo eocnumaHnus.

MIPOSIBJIEHNEM MHTEpPECA K MPOIUIOMY M HACTOSILEMY POCCUMCKON MaTEMATHKH,
LEHHOCTHBIM OTHOLIEHUEM K JIOCTUKEHUSIM POCCUICKUX MATEMAaTUKOB U
POCCUICKON MaTEMaTUUYECKOM IIKOJIbI, K UCTIOJIb30BAHUIO ITUX JTIOCTUKEHUI B
JIpYyTUX HayKax U MPUKIAIHbIX chepax.

2. FpCZOfCOCZHCKOZO 6OoCnuUmMaHnusl U HpaeCmeeHHocO0 60CNUMAHUA Odemell Ha
OCHOe6€e poccudcxux mpaduuuonﬂblx ueHﬂocmed:

TOTOBHOCTBIO K BBITIOJTHEHHUIO 00sI3aHHOCTEH TpaXK/IaHNHA U pealn3alyu ero mnpas,
Npe/ICTaBIEHUEM O MaTeMaTHUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX
CTPYKTYD, SIBICHHI, IPOLIEYP IPaKIaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U TIP.);
TOTOBHOCTBIO K OOCYKJIEHUIO STUYECKUX MTPOOIIEM, CBI3AHHBIX C MPAKTUYECKUM
IIPUMEHEHHUEM JOCTHKEHUHN HAyKH, OCO3HAHUEM BA)KHOCTH MOPAIbHO-3TUYECKUX
IIPUHIUIIOB B IE€ATEIBHOCTH YUYEHOTO.

3. Tonynapuzayuu nayunwlx snanuii cpeou oemei (Llennocmu nayunoeo
NO3HAHUS):

OpUEHTAIMEN B IEITEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HayUHBIX
npecTaBieHnit 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YETIOBEKA,
IPUPOJIBI U OOIIECTBA, TOHUMAHHEM MaTeMaTHUYeCKOW HayKH Kak c(hepsl
YEJIOBEUYECKOM AeATEbHOCTHU, ATANIOB €€ Pa3BUTHUS U 3HAUMMOCTH IS
Pa3BUTHS LIMBUJIN3ALIMY; OBJIAICHUEM SI3BIKOM MATEMATUKU U
MaTeMaTHYECKOM KyJIbTYPOU KaK CPEICTBOM IIO3HAHUS MUPA; OBJIAJCHUEM
IIPOCTEUIIINMU HABBIKAMU UCCIIEA0BATEIBCKON IEATEIBHOCTH.

4. Quzuueckozco 60CHUMAHUS U POPMUPOBAHUS KYTbMYPbl 300P06bS

TOTOBHOCTBIO PUMEHATh MATEMATUUYECKUE 3HAHUS B UHTEPECAX

CBOET0 37I0pOBbsI, BEJICHUS 3J0POBOr0 00pa3a K13HHU (310pOBOE MUTAHUE,
cOaTaHCUPOBAHHBINA PEKUM 3aHATHIA U OTABIXA, pErysipHas ¢pu3ndeckas
aKTUBHOCTH); C(OOPMHUPOBAHHOCTHIO HABBIKA PEIICKCUH, TPU3HAHUEM CBOETO
MpaBa Ha OLIMOKY M TAKOT0 K€ MpaBa JPYroro 4ejaoBeKa.

5. Tpyoosozo eocnumarus u npopheccuoHaIbHO20 CAMOONPeOeeHUs.

YCTaHOBKOI\/II Ha aKTHUBHOC y4aCTHC B PCIICHNH ITPAKTUICCKNX 3a1a4
MaTeMaTHYEeCKOU HaIIpaBJICHHOCTH, OCO3HAHUCM BAKHOCTH MATEMATHYCCKOI'O
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o0pa30oBaHus Ha MPOTSKEHUH BCEH JKU3HU JJIs YCHEIHON Mpo(deccCHOHaIbHOMI
JESATENbHOCTU U PA3BUTUEM HEOOXOJUMBIX YMEHUMN; OCO3HAHHBIM BHIOOPOM U
MOCTPOEHUEM MHANBUAYAIBbHON TPaeKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4ETOM

JUYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH.

6. Dxonocuueckoco eocnumarnus

OpHEHTAIIMEN HAa IPUMEHEHNE MAaTEMaTUUECKUX 3HAHUM JJISl PELIEHUS 3a1a4 B
00JIaCTH COXPaHHOCTH OKPYKaIOIEN Cpe/ibl, INITAHUPOBAHUS MTOCTYIKOB M OLIEHKH
UX BO3MO>KHBIX MOCJEACTBUM JIJIsl OKpYKaIOIEH Cpe/ibl; 0CO3HAHUEM TJI00ATIbHOTO
XapakTepa IKOJIOTHYECKUX MPoOJieM U MyTed UX PEeIICHHUS.

1. Dcmemuuecko2co 60CNUMAHUSL:

CIIOCOOHOCTBIO K OMOIHNOHAJIBHOMY U 3CTCTUYICCKOMY BOCIIPUATHUIO
MaTEMAaTHYCCKUX O6’BCKTOB, 3aaay, pGHIGHPIfI, paCCY}KﬂCHHﬁ; YMCHUTO
BUACTh MATCMATUYICCKNC 3aKOHOMCPHOCTHU B UCKYCCTBC.

Memanpeomemnule pe3ynrbmamsi OCBOSHUS POTPAMMBI TIPEJICTABIECHBI TPEMS
IPYIIaMu YHUBEPCAIbHBIX YueOHbIX nerctBuit (Y'Y ).

Pecynamuenvie ynusepcanvhvie yueonvie 0eucmasus.

— CIIOCOOHOCTh CAMOCTOSITEILHO CTABUTh I1€IM YUeOHOH U UCCIE0BATEIBLCKOM,
MPOEKTHOM AEATEIBHOCTH, IJIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIUPOBATH U
OIICHUBATh YUEOHBIC JICHCTBUSI B COOTBETCTBHUH C TIOCTABJICHHOM 3a/1aueii U
YCJIOBUSIMU €€ BBITIOJIHEHUS;

— YMEHUSI CAMOCTOSITEIIBHO IUIAHUPOBAThH ATbTEPHATHBHBIC TTYyTH JOCTHKCHUS
1ieJIei, 0CO3HAHHO BBHIOMpPaTh Hanbosee 3 (HEKTUBHBIC CIIOCOOBI PEIICHHS
y4eOHBIX U TIO3HABATEIbHBIX 3a]1a4.

Ilo3nasamenvvle yHusepcaibHvie yueonvie 0eucmasus.

— YMEHUS HAXOJUTh HEOOX0IMMYI0 HHPOPMAIIUIO, KPUTHUYECKH OLICHUBATH U
MHTEPIPETUPOBATH NHPOPMAIIHIO B PA3IMYHBIX HCTOYHUKAX (B CIIPABOYHUKAX,
muteparype, IHTepHeTe), MpeACTaBIsITh HHGOPMAIIHIO B Pa3THIHON (hopme
(cmoBecHOM, TaOIMYHOM, TpaduuecKor, CHMBOIHYECKO), 00pabaThiBaTh, XPAHHUTH
U TIepe1aBaTh HHPOPMAIIUIO B COOTBETCTBUH C MTO3HABATEILHBIMU WIIH
KOMMYHUKaTHUBHBIMU 33/1a4aMHU;

— HaBBIKOB OCYIIIECTBJICHUS MO3HABATENIbHOM, Y4eOHO-UCCIIe10BATEILCKON 1
MIPOEKTHOMN JEATEIbHOCTH, HABBIKAMHU pa3pelieHus npoodiieM; CHoCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1a4,
MIPUMEHEHHIO PA3JIMYHbIX METOJOB MMO3HAHUS,
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— BJIQJICHUS] HABbIKAMHU [M03HABATENIbHON pe(IIEKCUN KaK OCO3HAHMS COBEPLIAEMBIX
JNEUCTBUUA U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, I'PAHULL
CBOEI'0 3HAaHUs U HE3HAHUA, HOBBIX [1I03HABATEIbHBIX 3a1a4 U CPELICTB UX
JOCTVKECHUS.

Kommynukamugnvle ynusepcanvhvie yueoHvie 0eucmasus.

— YMEHHS IPOIYKTUBHO OOMIATHCS U B3aMMOJICHCTBOBATH B IMPOIIECCE COBMECTHOU
JESATENBHOCTH, YYUTHIBAThH TIO3UIIUU APYTHX YIACTHUKOB JICSITEIILHOCTH,
3¢ PeKTUBHO pa3penaTh KOH(IUKTHI;

— BJIAACHUA A3BIKOBBIMU CPCACTBAMU — YMCHUA ACHO, JIOTHYHO U TOYHO H3JIaraThb
CBOIO TOYKY 3pCHUA, UCITIOJIb30BATh dICKBATHBIC A3BIKOBBIC CPCACTBA.

B npeomemmuuix pezynomamax cghopmupo8aHHocms:

— HpeﬂCTaBHeHI/Iﬁ O MaTCMaTHKEC KaK 4aCTHu MHpOBOﬁ KYJBTYPBI U O MCCTC
MaT€EMaTHUKU B COBpCMeHHOﬁ OUBUIIM3allUH, O croco0ax omucaHus Ha
MaTEeMaTUYECKOM SI3bIKE SIBJICHUM PCaAJILHOT'O MHUPA,

— Hpe,HCTaBJIGHI/Iﬁ 0 MaTEMATHUUYECKHUX MOHITHUIX KaK O BaXKHECHUIIINX
MATCMATUYCCKUX MOACIIAX, ITO3BOJIAOIINX OIMMCBIBATD U NU3YYATh PA3HBIC
IMpOnICCChI U ABJICHUA, IOHUMAHUC BO3MOKHOCTU AKCUOMATHUUYCCKOT'O ITIOCTPOCHUA
MaTEMAaTHYCCKUX TCOprI;

- yMeHI/Iﬁ IMPUMCHCHHUA MCTOA0B A0KA3ATCIbCTB U aAJITOPUTMOB PCIHICHUA; YMCHUA
X IIPUMCHATD, IIPOBOAUTDL JOKA3ATCIIBHBIC PACCYKACHUA B XOAC PCIICHUA 3a1a4,

— CTaHJAPTHBIX IPUEMOB PELICHUS PALlMOHAIBHBIX U UPPALMOHAIIBHBIX,
MOKAa3aTeIbHBIX, JOTapUPMUIECKUX, CTETICHHBIX, TPUTOHOMETPUIECKUX
YPaBHEHU U HEPABEHCTB, UX CUCTEM;

— yMeHHUI 000CHOBBIBATH HEOOXOJUMOCTH PACIIUPEHUS YUCIOBBIX MHOXKECTB
(uenble, pallnOHANbHBIC, ACHCTBUTENIbHBIC, KOMIUIEKCHBIC YHCTIa) B CBS3H C
pa3BHUTHEM aJreOphl (peleHne ypaBHEHHM, OCHOBHASI TeOpeMa anreOpsl);

— YMEHUU OIUCBIBATH KPYTI MAaTEMAaTUUECKUX 3a7a4, ISl PELICHHS] KOTOPBIX
TpeOyeTcsi BBeJICHNE HOBBIX MOHATUH (CTETIeHb, apu(PMETHUECKHI KOPEHb,
norapudM; CUHYC, KOCHHYC, TAHT€HC, KOTAHTEHC; apKCUHYC, apKKOCUHYC,
APKTAHT€HC, AaDKKOTAHT€HC; PELIATh IPAKTUYECKUE PACUCTHBIC 3a/1a4H U3
OKPY>KAIIEr0 MUPA, BKJIIOUYAS 3a1a4H 110 COUUATIBHO-D)KOHOMUYECKON TEMATUKE,
a TaKXXe U3 CMEXKHBIX JUCIUIUIVH,

— YMEHU NPUBOJIUTH NPUMEPHI PEATbHBIX SBICHUN (ITPOLECCOB),
KOJIMYECTBEHHBIE XaPAKTEPUCTUKHU KOTOPBIX OMUCHIBAIOTCS C IOMOIIBIO (PYHKIIHIA;
HCMOJIB30BATh TOTOBBIE KOMIIBIOTEPHBIE MPOTPAMMBI JJIs1 UJUTIOCTPALIUU
3aBUCHUMOCTEH; OMUCHIBATh CBOMCTBA (DYHKIIMU C OMOPON HA UX TPpaPUKH;
COOTHOCHUTD PEAIbHBIE 3aBUCUMOCTH U3 OKPYIKAIOIIEH )KU3HU U U3 CMEXKHBIX
JUCUUIUIMH C 3JIEMEHTAPHBIMU (DYHKIUSIMU, JI€JaTh BEIBOABI O CBOMCTBAX TaKUX
3aBUCUMOCTEH;
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— YMEHUI O0BSACHATH Ha IPUMEPAX CYTh METOJIOB MAaTEMATUUECKOTO aHAIM3a JJIs
uccie10BaHus PYHKIUI; OOBACHATh T€OMETPUUYECKHUM, U (PU3UUECKUIN CMBICIT
MIPOU3BOIHOM; MOJI30BATHCS MOHSATUEM POU3BOIHOM AJIs PEIICHUS TPUKIIaIHBIX
3a/1a4y ¥ IIpU ONUCAHUU CBOMCTB (DYHKIIMIA.

2. COOJEP/KAHUE PA3JIEJIOB U TEM YUYEBHOI'O KYPCA

Tema 1. PenieHne panuoHaJbHBIX YPaBHeHHI U HepaBeHCTB. (3 yaca)

CBoliCTBa CTENEHHU C LIENBIM MOKa3aTesieM. Pa3ioxkeHrne MHOroO4IeHa Ha
MHoxkutenu. Cokpamienue npodu. Cymma u pazHocTs apobeii. [Ipoussenenue u
yacTHoe apooOeit. [IpeobpazoBanre uppalluOHAIBHBIX BhIpaKeHUH. JInHnelHoe
ypaBHenue. KBagparnoe ypaBHenue. J[poOHO-paliioHaIbsHOE YpaBHEHUE.
Pemenue panimoHasbHbIX HEPABEHCTB.

Tema 2. PeneHne uppanuoHajbHbIX ypaBHEeHUI U HepaBeHcTB. (3 vaca)

I/IppaIII/IOHaJII)HI)IG YpPpaBHCHUA. MGTOJI PaBHOCUIIBHOCTH. praHI/IOHaJIBHBIC
HCPABCHCTBA. AJIFOpI/ITM peHICHUA HCPABCHCTB METOAOM MHTCPBAJIOB.

Tema 3. Pemienne TpUroHOMeTPpUYECKHX ypaBHeHHii. (3 yaca)

CooTHOIIEHUSI MEXAY TPUTOHOMETPUUECKUMHU QYHKIIUSIMH OJHOTO UTOTO ke
aprymenTa. ®opmyssl KpaTHbIX apryMeHTOB. OOpaTHbIE TPUTOHOMETPUYECKUE
bynkiuu. @opMyIibl KOpHEH MPOCTEHIINX TPUTOHOMETPUUYECKUX YPABHEHUIA.
YacTHble cityyau pelieHus MpoCTeUIuX TPUTOHOMETPUIECKUX ypaBHeHUH. OTOOp
KOpHEH, MpuHaAJIeKaAITUX MPOMEXYTKY. CIocoObI pelieHrs TPUTOHOMETPUUYECKUX
yYpaBHEHUH.

Tema 4. PenieHue noka3areJbHbIX U JIOTAPU(PMUYECKUX YPABHEHUI U
HepaBeHCTB. (4 yaca)

CRoiicTBa CTEICHH C pallMOHAIBHBIM ToKa3zaTeneM. Jlorapudgm. CBoricTBa
norapudmos. [IpeobpazoBanus JorapupMUIECKUX BIPaKEHUN.
ITokazarenbHbIe ypaBHEHUSL. METObI pELICHUS TOKA3aTENbHbBIX YPABHEHU .
[TokazarenbHbIC HEPABEHCTBA, IPUMEPHI penieHui. Jlorapupmudeckue
ypaBHeHH. MeTo paBHOCHIBHOCTH. Jlorapudmudeckne HepaBeHCTBA.

Tema 5. IIpousBoaHasi u nepBoodpasHan. (3 yaca)

[IpaBuna HaxoKAEHUsI MPOU3BOHON; MTPUMEHEHHE TIEPBOOOPA3HOM AJIst
HAXOKJCHUS TUTOIIAACH QUTYp, TS HAXOXKICHUST HANOOBIIETO U HANMEHBIIIETO
3HA4YCeHUH (PyHKITUHL.

Tema 6. BepositHocTh M KOMOMHaTOpPUKA B 3aganusax EI'D no matematuke
(9 gacos)

3ajaun Ha OMNpeJeJICHUE BEPOSATHOCTHU MOPSAIKA HACTYIUICHUS] COOBITHUS.
BeposiTHOCTH npou3BeIeHNsI 1 CyMMBI COOBITHI. YacToTa 3J1IeMEHTapHBIX
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coObITuii. Pemenue 3a1au no opmysie moaHou BepossTHOCTH. Vicnonb3oBanue
KOMOUWHHMPOBAHHBIX METOOB PELICHUS 3a/1a4

Tema 7. 3aganusi ¢ napaMeTpaMu B IIKOJBHOM Kypce MaTeMaTuKH (4 yaca)

Pemienue MMHENHBIX ypaBHEHUH U HEPABEHCTB ¢ napamerpaMmu. Pemenune
YPAaBHEHUN U HEPABEHCTB C ITapaMeTpaMHU HE BBILIE BTOPOU cTeneHu. Pemenue
IIPOCTEUILINX PAllMOHATIBbHBIX YPABHEHUN U HEPABEHCTB C IIapaMETPAMMU.
OYHKIIMOHAbHO-Tpa)UUECKU METOJ] pELlICHUs] YpaBHEHUH C mapaMeTpamu.

Tema 8. Pemienue TeKcTOBBIX 3a1a4. (4 Jaca)

3a11aq1/1 Ha IBHXKCHUC. 3212[21‘11/1 Ha pa60Ty. 33}:[&‘11/1 Ha ACCATHYHYIO 3aIlIMCh Y1CJId.
3a11aq1/1 Ha IMPOUCHTHI. 3a)1aqn Ha KOHOCHTPAIIUO, CMECHU U CIIJIABBHIL. HpaKTI/IKO-
OPUCHTHUPOBAHHLIC 3a/Ia4H.

Tema 9. Pemienne crepeoMeTpudeckux 3aaad. (3 yaca)

3ajaun Ha MOCTPOEHUE ceueHni. Pelenue 3a1a4 Ha HaX0XKIEHUE IUIOIAACH U
00BEMOB MHOTOTPaHHHUKOB. PerieHne 3a1a4 Ha Hax0X/ICHHE TUTOIIA e 1
00BEMOB TeJT ¥ TIOBEPXHOCTEN BpAIIICHUS.

Tema 10. 3akaounTtenbHoe 3ansaTHE. (1 Yac)

3. TemaTnuyeckoe MJIaHMPOBaHKME, B TOM YHCJ€ ¢ YUETOM NMPOrpaMMbl
BOCIIUTAHUA C YKA3aHMEM KOJIMYECTBA YaCOB, OTBOJAUMBIX HA
OCBOEHHE KaKJI0H TeMbI

B cootBerctBum ¢ yuebuniM miaHom MBOVY Boropoackas COUI Ha wusyuenue
n30paHHBIX BOIMPOCOB MaTemMaTMku B 11 Kimacce Ha  CTYNEHH CpPEIHETO

oOpa3zoBaHus orBoautcs 34 ydeOHBIX yaca, u3 pacuyeta 1 ydeOHBIN 4ac B
HEJEIIO.
11 kaace
OcHoBHBIC OcHoBHBIC
Paznen Ko BH/IbI HanpaBJIeHUs
Koa- J- | JAeATEeIbHOCTH | BOCHHTATEJbHOI
BO Temui BO | oOy4Jarommxcs AesiTeJIbHOCTH
4aco 4ya (Ha ypoBHe
B €O | YHHMBepCAJbHBIX
B Y4eOHBIX
AedCcTBHII)
o - IPUMCHATh TECOPEM
Il:;ﬁ:(l){::nbnmx ’ EE: G 1 BHI;Ta AL peﬂlegﬁﬂy o
o JpaTHOE ypaBHEHHE. HEKOTOPBIX
ypagHeHun  n JpoOHO-panroHaibHOE 1 ypaBHEHHi1 CTeNeH: 2,4
HEPABEHCTB ypaBHeHme




Pemenue pauroHanbHBIX
HEPaBEHCTB.

BBIILIE BTOPOU;

- TIOHUMATh CMEICTT
TEOpPEM O
PaBHOCHIIBHBIX U
HEPaBHOCHIIBHBIX
npeoOpa3oBaHUIX
ypaBHEHUH U yMETh
WX JTOKa3bIBaTh;

- BIaJIeTh METOIAMHU
pEIICHHUS YPaBHECHHI,
HEPaBEHCTB U UX
CHCTEM, YMETh
BBIOMpATh METOJ
pelieHus 1
00OCHOBBIBaTh CBOIA
BBIOOD;

- UCIOJIL30BaTh
METOJI HHTEPBAJIOB
JUTSL PELICHUS
HEPABEHCTB, B TOM
qucie ApoOHO-
paIMoHAIbHBIX U
BKJTIOYAIOIINX B ce0s
HppaIMOHAIbHbIC
BBIPaKEHUS,

5,7

Peurenue " peliaTh ypaBHEHUs B 3,6
HPPAIHOHATbH ppanMOHaIbHBIC IEJIBIX YHCIAX,
. ypaBHeHHS. MeTo
bIX YPaBHEHHUH PABHOCHITBHOCTH. - U300paxath
M HEPABEHCTB MHOXECTBaA Ha
UppaunonanbHbie IUIOCKOCTH, 5,7
HCpaBCHCTBA. 3a]aBaCMbIe
YpaBHEHUSIMH, 1,5
AJITOPUTM peLICHHS HEPABEHCTBAMH M HX
HEPABCHCTB MCTOA0OM CUCTCMaMH,
HHTCPBAJIOB. - CBOGOJIHO
UCIIONIB30BAaTh
TOXXIECTBECHHBIE
npeoOpa3oBaHus PH
pELIeHNnN ypaBHEHUI
Peurenue o . PacnoszHaBaThb 2,4
TPHUrOHOMeTpHY OpMYJEH KOpHEH TPUTOHOMETPHUYECKHE
CCKIX OPOCTCUIINX ypaBHeHus. Pemars
. TPUTOHOMETPHUYECKUX TPHTOHOMETPHICCKHE
ypaBHeHHH ypaBHeHuit. YacTHbie YPABHCHIL,
CBOJSILIHECS K
cnyqanvpemeHmI aJIre0pauyecKum
HPOCTCHIINX YPaBHEHHUSM, B
TPUTOHOMCTPUYICCKUX YaCTHOCTH pemarts
YPaBHEHUM. OJTHOPO/IHbIE
OT6Op KOpHEH, TPHIOHOMETpHUECKHE 3,5
YpaBHEHUs TEPBOH H
HpHHATEKAINX BTOpOl CTENEHH, a
OPOMEXKYTKY. TaKxKe pelars
TPUTOHOMETPUUYECKHUE 6,7
CriocoOsl pernieHus yPABHEHNS,
TPUTOHOMCTPHUYCCKUX TIPUMEHSISI METOJ
Pa3IOKEeHUs Ha
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YpaBHECHUM. MHOYKHTEIH.
Pemmenue Tloxa3zarenbHbIE Pemate 2,5
NOKAa3aTeJIbHbIX ypaBHeHus. MeToasl TIOKA3ATCIILHBIC 1
u CITCHIS J'IOFapI/I(i)MI/IquKI/Ie
p YpPaBHCHUA U
Jorapugpmuyec MOKA3aTEIbHBIX HePABEHCTBA,
KHX YpaBHEHHMH YpaBHEHUM. IpPUMEHSS
M HEPABEHCTB ITokazarenbHble PasInIHBIE METOBI 6,7
HEPaBEHCTBA, PUMEPhI HX POILICHHA.
pEUICHUM. Br1IBHTaTE BEpPCUM
Jlorapudmuueckue pelieHus npodIemsl, 1,4
ypaBHeHus. MeTo 0co3HABATH (1
ABHOCIILHOCTH HUHTEPIPECTUPOBATL B
p 1 ciydae
HEOOXO0IMMOCTH) 3,6
KOHEYHBII pe3ynbTar,
BBIOMpATh CpeICTBA
Jlorapugmmuueckue JOCTHKEHHsI LeIH 13
HepaBeHCTBa. MpEaAJIOKCHHBIX, a
TaKXKe YUUThCS
HUCKATh UX
CaMOCTOATCIIBHO
IIpousBognast u [TpaBuna Haxonuts 2,4
nepsoodpa3Has HAXOXK/ICHUS] mepBoOOpaskble,
o MONB3ysACh TaONHILeH
MPOU3BOJIHO.
MEPBOOOPA3HBIX.
[Tpumenenue 15
HpOI/ISBOL[Hoﬁ IS 3HATh CBOMCTBO
HAXOKICHHS MepBOOOPa3HOM,
TpaBujia HAXO0XKACHUS
HANOOJBIIIETO 1 TIEpBOOOPA3HBIX.
HaMMEHBIIETr0 B
bIYUCJIATH
3HA4YCHUS (DYHKITUH.
HHTErpajbl B
lpumenenue TIPOCTBIX CITydasX. 3,6
NIepBOOOPA3HOM IS
HAXOK/ICHHS Haxonute miomans
. KpPUBOJIMHEHHON
TIomaaeH Guryp. e —
OCBOUTH TEXHUKY
HaXO0XJICHUA
MepBOOOPA3HBIX.
YcBouthb
TeOMETPUYECKUN
CMBICJI HHTETpaja.
BocnpousBonuth
(hopMyIHPOBKHI
onpeeNeHuH,
KOHCTPYUPOBAaTh
HECIIOXKHBIC
onpeaeneHus
CaMOCTOSATCIIBHO.
BeposiTHOCTH M 3anauu Ha onpeeeHre MMETh 3,4
KOMOMHATOPUK BEPOATHOCTH MOPSIKA TIpEACTABJICHHC O
JUCKPCTHBIX U
a B 3aJaHUAX HACTYTUJICHUS COOBITHSL.
HCTIPECPBIBHBIX
EI'D mno BepostHoCTh CITyqaitHbIX 1,6
MaTeMaTHUuKe IIPOU3BEACHUA U CYMMBbI BEJIIMYMHAX U

COOBITUI

pacopeacieHusx, o
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YacToTa 21eMeHTapHbIX
COOBITHIA

Pewenue 3anau no
(hopmyIe moHOM
BEPOSITHOCTH

Hcnonb3osanue
KOMOMHHMPOBAHHBIX
METO/IOB PELICHUS
3ama4

HC3aBHUCHUMOCTHU
CJ'Iy‘IafIHI;IX BCJIMYNH,

- IMETh
MPEICTaBICHAE O
MaTEeMAaTHIECKOM
OXKUJIaHUH U
JTUCTICPCUT
CITy4aiHbIX BEJTUYMH;

- IMETh
TIPE/ICTAaBIICHUE O
COBMECTHBIX
pacnpeneneHusx
CITy4aiHbIX BEJTUYMH;

- IOHUMATh CyTh
3aKOHa OOJTBIINX
qucen U
BBIOOPOYHOTO METO/Ia
M3MepeHust
BEPOATHOCTEH;

- IMETh
MPE/ICTABICHUE O
HOpPMaJIbHOM
pacmpeneeHuu 1
pUMepax
HOPMaJIbHO
pacrpeneeHHbIX
CIIy4aiHbIX BEJIMYMH;

- UMETh
MPE/ICTABIICHUE O
KOppeInsiuu
CIIy4aiHbIX BEJIUYHH.

2,7

5,6

3,7

3apanus c
napaMerpamMu B
HIKOJBLHOM

Kypce
MaTeMaTHKHU

Pernrenue muHenHbBIX
ypaBHEHUH U HEPABEHCTB
C IapameTpaMH.

Pemenue ypaBHeHuii ¢
napameTpaMu He BBIIIE
BTOPOU CTETEHU.

Peurenne HepaBeHCTB C
napamMeTpaMu He BBIILE
BTOPOU CTETEHHU.

Pemenune npocreimux
paLMOHATIBHBIX
ypaBHEHMI U HEPABEHCTB
C IapaMeTpaMH.

OyHKIMOHAIBHO-
rpaduuecKuii MeTo
peleHus! ypaBHEHH ¢
napameTpamH.

peraThb
anreOpanyeckue
ypaBHEHUS U
HEpaBeHCTBA U MX
CHCTEMEI ¢
napameTpamMu
anreOpanyecKum u
rpaduaeckum
METO/IaMH;

- BJIaZ€Th Pa3HbIMU
METOAMH
JIOKa3aTebCcTBa
HEpaBeHCTB;

- pemaTth ypaBHEHHA
B IIEJIBIX YMCTIAX;

- m300paxarpb
MHOXKECTBA Ha
TUIOCKOCTH,
3aJjaBacMble
YpaBHEHUSAMH,
HEpaBEHCTBAMH U MX
CHCTeMaMU;

- cBOOOIHO
HCIIONIB30BATh
TOXKIECTBEHHBIE

2,4

3,5

4,7

2,7

1,6
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npeoOpa3oBaHus MPHU
pelIeHN: YpaBHEHUH
U CHCTEM ypaBHEHHI

Pemrenne
TEKCTOBLIX
3aaa4

3amaun Ha JBHOKCHHUC U
3a7a4u Ha padoTy.

3ajzauyu Ha
JNECATUYHYIO hopMy
3alMCH YMCla U 3a/1a4u
Ha MPOLEHTBHI.

3amadyu Ha
KOHI[CHTPAIINIO, Ha
CMECH U CILIABBI.

[IpakTuko-
OPUEHTHUPOBAHHBIE
3a7a4H.

aHaJIM3UPOBATh
YCIIOBUE 3aJIa4H,
BBIOMpATh
ONTHMAJIbHBIN METOI
pelieHust 3a1a4u,
paccMaTpuBas
pa3Nu4HBIE METOJIBI;

- CTPOHUTB MOJENb
peleHns 3a/1auy,
MIPOBOJUTH
JIOKa3aTebHbIE
paccyXaeHus npu
pEeLlIeHNH 3aJauu;

- peraTh 3a1a4u,
TpeOyromme
nepedopa BapHaHTOB,
MIPOBEPKHU YCIIOBU,
BBIOOpa
OIITUMAJIBHOI'O
pe3ynbTara;

- aHAIM3UPOBATH U
HMHTEPIPETUPOBATH
MOJTyYeHHBIC
pelieHus B
KOHTEKCTE YCIIOBUSI
3a/1a4H, BEIOMPATh
pelieHusl, He
MPOTHBOpEYAIINe
KOHTEKCTY;

- IEPEBOIUTH MIPU
pelieHnH 3a1a4n
uHpopmanuio u3
OJIHOI (hOPMBI
3aIUCH B JIPYTYIO,
UCTIONB3Ys TIPH
HEOOXOIUMOCTH
CXEMBI, TAOJIUIIBI,
rpadukmy,
JIarpaMMBl.

5,7

1,6

3,4

5,6

Pemrenne
cTepeoMeTpuuec
KHX 32124

3amaun Ha
MIOCTPOCHHUE
CEUECHUH.

Pemenue 3agay Ha
HAaxO0KJIEHHE
IIoaaei 1 00bEMOB
MHOTOTPaHHUKOB.

Pemenue 3agay Ha
HaxO0XKJICHHE
IUIoIaae u 00bEMOB
TEJ U IOBEPXHOCTEN
BpalllCHUsl.

BJIAJETh MOHATHUAMHI
npu3Ma,
MapaJuIeenuIes 1
MPUMEHSTh CBOMCTBA
napaJulenenumesa
P pEIICHUH 3a/1ad;

- BIIAJICTh TIOHATHEM
MPSIMOYT OJIbHBII
MapaJuIeenuIe]] 1
MPUMEHSTB €T0 IPH
pEILICHNH 3a]ay;

- BIIAJIECTh TOHATHIMU
MIIPaMHA, BUIBI
MUPaMUJ, IIEMEHTBI
MPaBHIbHOU

2,7

3,4

2,6
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nmiapaMuibl 1 YMEThb
MPUMCECHATH UX TTPU
PCHICHUH 3ada4;

- IMETh
TIPE/ICTAaBIICHUE O
TeopeMe Dinepa,
MPaBUIBHBIX

MHOTOI'paHHUKAX;

- BJIaJIETh TIOHSTUEM
IUIOIAAN
MOBEpXHOCTEN
MHOTOTPAaHHUKOB U
YMETh NPUMEHSTh
€ro TpH peleHun
3a/1ay;

- BIIAJIETh TIOHSATHSIMU
Telna BpaleHus
(umnuHIp, KOHYC,
map u cepa), ux
CEUYCHUS U YyMETh
TOPUMEHATD UX MPH
pelieHny 3aay;

3aKJII0UYUTEILH 1 Htorosasa TECTOBAsA
oe 3aHsITHe pabota
HUTOI'O: 34
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