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[Tporpamma paszpaborana B coorBercTBrr OI'OC COO ¢ yueToM MPUMEPHON OCHOBHOM
00pa3oBaTeIbHOM MPOTPaMMbl CpeHEro 001Iero oopazoBanus (0a00peHHON DeaepaTbHBIM
yu4eOHO-METOAMUECKUM 00bEeIMHEHUEM 0 001IeMy 00pa30BaHUIO.

- Anre6pa u Hayasia MatemaTudeckoro ananusa 10-11 kimaccer aBropsl: FO.M. Komsirun, M.B.
TkauéBa, H.E. ®€noposa, M.1. 1labynun

(Anre6pa u Hayana MmaTeMaTHuecKoro ananusa. COOpHHUK paboumx mporpamm. 10-11 Kmaccel
®dI'OC/coct. T.A. BypmuctpoBa - M.: [Ipoceemenue, 2018, ¢ yd4eToM MmIaHUPyeMOTro K UCIOJIb30BAHUIO
YMK Anre6pa u Hayana MaTemMatuiyeckoro ananusa 11 ki. (6a30Bblii 1 yrayosnenusiii ypoBau) Komsrun 1O.
M., TkaueBa M. B., ®enopora H. E., [llabyaun M. 1. — M.: IIpocsemenne, 2020 - 'eomerpust 10-11
kiaccel aBTophl: JI.C. Atanacsu u ap. (I'eomerpusi. CoopHuk padounx nporpamm. 10 - 11 kimaccsl.
®dI'OC/coct. T.A. Bypmuctpoa - M.: IIpocsemenne, 2020, ¢ y4eTOM IJIAHUPYEMOT'O K UCIIOJIb30BAHHUIO

YMK TI'eometpus 10 k1. 6a30BbIit 1 yriryonennslii yposau) Aranacst JI. C., Byrysos B. @., Kagomies C.
b. — M.: TIpocemienue, 2020

1. HnaﬂnpyeMue pe3yabTaTbl 0CBOCHUS KypcCa «I/I3ﬁpaHHl)Ie BOIIPOCHI
MaTEMaTHKHN»
'qaumecn AOJKHBI YMETb:

® [POBOJUTH TOXKISCTBEHHBIC MPEeOOpa30BaHUs UPPAIMOHATIBHBIX, TOKA3aTeIbHBIX,
JTOTapUPMUUYECKUX U TPUTOHOMETPUUECKHUX BBIPAKECHU;

e pellaTh UppalMOHATIbHbIC, JOTapU(DMUIECKUE U TPUTOHOMETPUUYECKUE YPABHEHUS U
HEpPABEHCTBA;

® pemiaTh CUCTEMbl YPAaBHEHUM M3YUYEHHBIMUA METOAMU;

® CTPOUTH rpaduKu dIEeMEHTAPHBIX (YHKIMI U IPOBOUTH IIpeoOpa3oBaHus rpad)ukoB,
WCTIONb3YS U3YYCHHBIE METO/IbI;

® yYMETh CTPOUTh CEUCHUS U HAXOAUTh TUIOIIAIA U 00BEMBI T€OMETPUUECKUX TEIT,

® [PUMEHSTH anmnapaT MaTeMaTUUYECKOTO aHalii3a K PEIICHUIO 3a/1ay;

® JCIIO0JIB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUSI B IPAKTHUECKOMN ACATECILHOCTH H
MOBCEIHEBHOM KU3HU JJIs1 MIOCTPOCHUS U UCCIICA0OBAHUS TTPOCTEUIIINX
MaTeMaTHUYECKUX MOJCIICH.

/qamuecs NO0JIKHBI 3HATD:

Mertonpl pelieHns pa3Iu4HbIX BUIOB YPABHEHUN U HEPABEHCTB;
OCHOBHBIE IIPUEMBI PEIICHHS TEKCTOBBIX 33/1a4;

AJIEeMEHTapHbIE METOJIbI HCCIIeOBaHUS (DYHKIINH;

HECTAHIAPTHBIE METObI PEIICHUs] PA3JIUYHBIX MATEMATUYECKUX 3aa4.

Pe3ynpTaThl U3yuyeHUs y4yeOHOTo (3JIIEKTMBHOIO) Kypca MO BBIOOPY OO0YyYaroluxcs
JIOJKHBI OTPaXKaTh:

1) pa3BuTHE TMYHOCTH OOYYAIOIIMXCS CPEACTBAMH IPEAJAraeMoro IJs H3ydeHUs
y4eOHOro TmpeaMeTa, Kypca: pa3BUTHE OOIed KyJdbTyphl OOydYaroUIuxcs, HUX
MUPOBO33pEHUS, IICHHOCTHO-CMBICIOBBIX YCTAHOBOK, Pa3BUTHE MO3HABATEIBHBIX,
PETYISATUBHBIX U KOMMYHUKATHBHBIX CITIOCOOHOCTEH, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpa3BUTHUIO U IPOHECCHOHATLHOMY CaMOOMPEEIICHHUIO;
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2) oBNaJicHUE CUCTEMATUICCKUMHU 3HAHUSMH H IPUOOPETEHUE OMBITA OCYIIECTBICHHUS
11EJI€CO00Pa3HON U PE3YyIHTATUBHOMN NEITEILHOCTH;

3) pasBUTHE CHOCOOHOCTH K HENMPEPHIBHOMY CaMO00pa30BaHUIO, OBJIAICHHUIO
KITFOUEBBIMU KOMITETCHTHOCTSIMU, COCTABJISIIOIITUMU OCHOBY YMEHUS:
CaMOCTOATENILHOMY TPUOOPETEHUI0 U MHTErpaluud 3HAaHUW, KOMMYHHKAIUU U
COTPYIHUYECTBY, 3P (HEKTUBHOMY PEIICHUIO (pa3pelieHnuo) npooyieM, 0COZHAHHOMY
UCIIOJIb30BAaHUI0  MHGOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX  TEXHOJIOTHUH,
CaMOOpPTraHU3allMy U CaMOPETYJIIALINH;

4) obecrnieyeHre aKageMUIECKON MOOMILHOCTH U (MJIM) BO3MOKHOCTH TI0JIJIEPKHUBAThH
n30paHHOE HarnpaBiieHue 00pa3oBaHuUs;

5) obecnieuenre mpodecCHOHATEHON OPUEHTAITUN 00 YIAFOIITIXCS.

[Iporpamma mpeamonaraer JOCTHKCHHE  BBIMYCKHUKAMH  CTapiied  IIKOJIBI
CJICTYIONTUX JIMYHOCTHBIX, METAMPEMETHBIX U TIPEIMETHBIX PE3yIbTaTOB.

B nudHOCTHBIX pe3yibTaTax cpopMHUPOBAaHHOCTE:

[l IeTOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH MaTEMaTUKHA U OOIIECTBEHHON MTPAKTHUKH €€ IPUMCHCHHS,

] OCHOB caMOpa3BUTHSI ¥ CAMOBOCTIMTAHMS B COOTBETCTBUU C OOIICUETIOBECUCCKUMU
[EHHOCTSIMU U HJealaMi TPaXKIaHCKOTO OOIIECTBa; TOTOBHOCTH U CIIOCOOHOCTH K
CaMOCTOSATENbHOM, TBOPYECKONM M OTBETCTBEHHOW JEATEIBLHOCTH C NPUMEHEHHEM
METOJ/IOB MAaTEMATUKH;

] TOTOBHOCTH U CIOCOOHOCTH K 00pa3oBaHMIO, B TOM YHCIIe caM000pa3oBaHuIo, Ha
OPOTSDKEHUM  BCEH  KU3HM;, CO3HATEIIBHOTO  OTHOIICHHS K  HENPEPHIBHOMY
0o0pa30BaHUIO KaK YCIOBHUIO YCHEHIHOW NpodhecCUOHANbHOM U 0OIIEeCTBEHHON
NEATEILHOCTH HAa OCHOBE pa3BUTOM MOTHBAallMA YYEOHOW JCATEIBHOCTH U
JUYHOCTHOTO CMBICTIA U3yUYEHUS MaTEMATUKH, 3aMHTEPECOBAHHOCTH B TIPHUOOPETCHUH
U pacUIMpPEeHUU MaTeMaTUYECKUX 3HAHUU U CTIOCOOO0B JCHCTBUM,

[} 0CO3HAHHOCTH B TIOCTPOCHUH MHIWBUIYaTLHON 00pa30BaTEIbHOU TPACKTOPHH;

] oco3HaHHOro BBIOOpa Oynyiiei mpodeccHr, OpHEHTHPOBAHHON Ha IpPHMEHCHHE
MaTEMaTHYECKUX METOJIOB M BO3MOYKHOCTEH peaiM3aliii COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB; OTHONICHHS K TNPO(ECCHOHATBHON NEeATeNTbHOCTH KaK K BO3MOXHOCTH
y4acTus B pElICHUH JINYHBIX, OOIIIECTBEHHBIX, roCyJapCTBEHHBIX,
OOIIEeHAITMOHAIBHBIX MPOOJIEM;

[] JIOTHYeCKOTO MBIIIJICHUS: KPUTUYHOCTH (yMEHWE pacro3HaBaTh JIOTHYECKH
HEKOPPEKTHBIC  BBICKA3bIBAaHWS), KPEATUBHOCTH (COOCTBEHHAs apryMeHTallus,
OTPOBEP)KEHMS, TIOCTAaHOBKA 3aaad, (opmynupoBka mpobiiem, paboTra Hax
HCCJIEIOBATEILCKUM TIPOSKTOM U JIp.).

ﬂuuuocmublepe3yﬂbmambl ompaoicarom, 6 mom uucjie 6 uacmu.

1. HampuomuquKoeo eocnumarus.’

MPOSIBJIEHUEM MHTEpPECA K MPOLLIOMY U HACTOSIEMY POCCHICKON MaTEMaTHUKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHMKEHUSIM POCCUUCKUX MATEMATUKOB U POCCUMCKOM
MaTE€MaTUYECKOM MIKOJbI, K UCIIOJb30BAHUIO ITUX JTOCTUKECHUN B APYTUX HAYKaX U
MPUKIIAIHBIX cdepax.

2. I'pasicoanckozo socnumarus U HpABCMBEHHO20 BOCHUMAHUS Oemell HA OCHOBe

POCCULICKUX MPAOUYUOHHBIX YEHHOCEIL:
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TOTOBHOCTBIO K BBIMTOJIHEHUIO 00S3aHHOCTEH rpaskJaHNHA U peasn3allid ero Mpas,
Mpe/ICTaBICHUEM O MATEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP,
SBIIEHUH, POLIETYP TPAkKAAHCKOTO 00IIecTBa (BEIOOPHI, OMPOCHI U TIp.); TOTOBHOCTHIO K
OOCY>KJICHUIO ATUYECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM
IPUMEHEHHEM JIOCTIKCHUN HAayKH, OCO3HAHHEM BaKHOCTH MOPaTbHO-3TUIECKIX
NPUHIIUAIIOB B IEATEIHHOCTH YIEHOTO.

3. Honynapuzayuu nayunwvlx 3uanuil cpeou oemei (Llennocmu nayuno2o no3Hauus):

OpHUEHTAIMEN B JEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4HBIX MPEACTaBICHUI 00
OCHOBHBIX 32aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, IPUPOABI U OOIIECTBA, TOHUMAHUEM
MaTEeMaTHYECKON HayKH Kak cepbl UeJTOBEUECKOM eATeTbHOCTH, STANOB €€ Pa3BUTHUS
Y 3HAYMMOCTH ISl Pa3BUTHS LMBUIN3ALMH; OBJIAJECHUEM S3bIKOM MAaTEMaTUKU U
MaTeMaTH4YECKOU KyJIbTYPOH Kak CpPEICTBOM IMO3HAHUS MUPA; OBJIAICHUEM
IIPOCTEUILIMMU HABBIKAMHU UCCIIEA0BATENBCKOUN AEATEIILHOCTH.

4. Quzuueckozco 60CNUMAHUAL U POPMUPOBAHUS KVIbIYPbL 300POBbS

TOTOBHOCTBIO IPUMEHATHh MAaTEMAaTHYECKUE 3HAHUS B HHTEpECcax
CBOETO 3/I0pPOBbsI, BEJICHUS 3J0POBOT0 00pa3a *KHU3HU (30pOBOE MUTAHUE,
cOaJIaHCUPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, peryiisipHas (U3nvecKas akKTUBHOCTb);
c(hOpMHUPOBAHHOCTHIO HaBbIKa peiieKCHH, MPU3HAHUEM CBOETO MpaBa Ha OIIMOKY U TaKOTO
e TpaBa IPyroro 4eioBeKa.

5. Tpyoosoeo socnumanus u npogheccuoHarbHo20 camoonpedenenus

YCTAaHOBKOM Ha aKTUBHOE Y4YaCTHUE B PEIICHUU MPAKTUYECKUX 33/1a4 MATEMaTUYECKON
HaIpaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMAaTHYECKOI0 00pa30BaHMs HA MPOTSHKECHUU
BCEM JKU3HM JIJIsl yCTICIIHON TPO()EeCCUOHATBFHOM 1eATeTbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHUI; 0CO3HAHHBIM BRIOOPOM U MTOCTPOECHUEM WHIUBUYAIbHONU TPACKTOPUH
00pa3oBaHUsI U )KU3HEHHBIX TUIAHOB C YYETOM

JUYHBIX HTHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

6. Dxonocuueckoco socnumanus

OpHUEHTAIMEN HA MPUMEHEHUE MaTeMaTHIECKUX 3HAHUMN JJIs PEIIeHuUs 3a71a9 B 00JIacTH
COXPAHHOCTH OKPY>KalolIeil cpeipl, MIIaHUPOBAHUS TOCTYIIKOB M OIIEHKH MX BO3MOYKHBIX
MOCJIE/ICTBUM JIJIs1 OKPY KAIOLIEN Cpelibl; OCO3HAHUEM TII00ATbHOTO XapaKTepa
HKOJIOTMYECKUX MPOOJIEM U MyTel UX PEIICHUS.
[. Dcmemuyecko20 60CNUMAHUSL:
CIIOCOOHOCTBIO K AMOIIMOHAIIBHOMY M 3CTETUYECKOMY BOCTIPUSATHIO MAaTEMATHIECKIX
00BEKTOB, 3a/1a4, pEIICHUN, pacCyKICHUI; YMEHHUIO BUJIETh MATEMAaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE.

Memanpeomemnule pe3ynrbmamsi OCBOEHHSI IPOrpaMMbl IPEACTABIEHbBI TPEMsI IPyIIaMu
YHHUBEpPCAJIbHBIX YueOHbIX neiictuii (Y'Y ).

Pecynamusnvle ynugeepcanvhvie yuebHvle Oeticmeus.

— CIIOCOOHOCTBH CAaMOCTOSITENIFHO CTABUTH 1IeJIM YYEOHOM U HCCIIe10BaTENbCKON, TIPOEKTHOM
NEeSTENBbHOCTH, TJIAHUPOBATH, OCYILECTBIISATh, KOHTPOJUPOBATh U OLIEHUBATH YYEOHbIE
JEUCTBUSA B COOTBETCTBUU C ITOCTABJICHHOMW 3a7a4€U U YCIOBUSIMU €€ BBIIIOJIHEHNS,
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— YMEHUS CAMOCTOSTEIILHO TUTAHUPOBAThH ATbTEPHATUBHBIC ITyTH JTOCTUKEHUS TIETICH,
OCO3HAHHO BBIOMpaTh Hanbosee Y3 PeKTUBHBIE CITOCOOBI PEIICHUs YYCOHBIX U
MMO3HABATEIILHBIX 3a/1a4.

llo3nasamenvhule yHUBepcanvhvie yueoHbvle OetiCmausl.

— YMEHHUS HaXOUTh HEOOXOIUMYI0 HH(POPMAIMIO, KpUTUUECKU OLICHUBATh U
MHTEPIPETUPOBATH MH(POPMAILIMIO B PA3TUUYHBIX HCTOUYHUKAX (B CIIPAaBOYHUKAX, TUTEPATYpE,
WuTepHere), MpeacTaBisTh THPOPMAIIUIO B pa3TuYHON hopMe (CTOBECHOM, TAOIMYHOM,
rpaduyecKoil, CHMBOJIMYECKOI1), 00pabaThIBaTh, XpaHUTh U MepeAaBaTh MHPOPMALIHIO B
COOTBETCTBHUHM C [T0O3HABATEIBHBIMHU WJIM KOMMYHUKATUBHBIMU 331a4aMU;

— HAaBBIKOB OCYHICCTBJICHUA HOBHaBaTCHBHOﬁ, y‘I€6HO-I/ICCJI€,HOBaTCJ]LCKOﬁ u HpOCKTHOﬁ
ACATCIIbHOCTHU, HABBIKAMU PA3pPCIICHUSA HpO6J’I€M; CITOCOOHOCTH M TOTOBHOCTH K
CaMOCTOATCIIBHOMY ITOMCKY MCTOAOB PCIICHUA IIPAKTUUCCKUX 3a/ia4, IPUMCHCHUIO
Pa3INYHbIX MCTOOOB ITO3HAHUA,

— BJIQ/ICHUS] HAaBbIKaMU O3HABATEIbHON PeQIIEKCUH KaK OCO3HAHUS COBEPIIAEMbIX
NEUCTBUM U MBICIUTENBHBIX NPOLECCOB, UX PE3YIBTATOB U OCHOBAHMM, T'PAHHUL] CBOETO
3HaHUS U HE3HAHMs, HOBBIX [TI03HABATEIIbHBIX 33/1a4 U CPEACTB UX JOCTUKECHU.

Kommynuxamusnvie ynusepcanvrvle yuebHble 0elucmeus.

— YMEHHMS IPOJYKTUBHO OOIIAThCS U B3aUMOJIEHCTBOBATh B MPOIECCE COBMECTHOM
NEeSTELHOCTH, YUUTHIBATH MO3UIIMU JPYTUX YIACTHUKOB JACATEINBHOCTH, 3G (HEKTUBHO
paspemiatb KOH(MIUKTHI,

— BJIAJICHHUA SA3bIKOBBIMU CPCACTBAMHU — YMCHHUS SICHO, IOTHYHO M TOYHO HU3JI1aratb CBOIO
TOYKY 3pCHUSA, UCITIOJIL30BATh a/ICKBATHBIC A3BIKOBBLIC CPCICTBA.

B npeomemnuix pezyromamax cghopmuposanHocmo:

— MPEACTABICHUN 0 MATEMATUKE KaK YaCTU MUPOBOM KYJIbTYPbI U O MECTE€ MAaTEMATUKH B
COBPEMEHHOM IMBUJIU3AINH, O CTIOCO0aX OMKUCAHUs HA MAaTEMAaTUYECKOM SI3bIKE SIBIICHUM
pEAIIbHOTO MUPA;

— HpGIICTaBJICHI/Iﬁ 0 MaTEMaTHUYECKUX MOHATHIX KaK O BAXKHCUIIINX MAaTEMaTHUYCCKUX
MOJCIIAX, MO3BOJIIOIINX OIIMCBIBATh U U3Yy4aTh PA3HBIC ITPOUCCCHI U ABJICHUSA, IOHUMAHUC
BO3MOXHOCTH aKCHOMATHUYCCKOI'O ITIOCTPOCHUA MAaTEMATHICCKUX TCOprI;

— YMEHHI NPUMEHEHHUSI METOJIOB JI0KA3aTENIbCTB U AITOPUTMOB PELIEHNUS; YMEHUS UX
MIPUMEHSTh, TPOBOJIUTH J10KA3ATEIIbHBIE PACCYKIEHUS B XOI€ PELICHUS 3aa4;

— CTaHJAPTHBIX TPUEMOB PEUICHHS PAIUOHAIBHBIX U UPPALUOHAIBHBIX, TOKA3aTEIIbHBIX,
norapu(pMUUIECKHUX, CTENEHHBIX, TPUTOHOMETPUIECKUX YPABHCHHUI U HEPABEHCTB, UX
CUCTEM;



— yMeHU 000CHOBBIBATh HEOOXOAMMOCTD PACIIUPEHHUS YUCIOBBIX MHOXKECTB (LIETIbIE,
paloHaIbHbIE, IEHCTBUTENIBHBIE, KOMIIJIEKCHBIE YHCIIA) B CBSI3U C Pa3BUTHEM alreOphbl
(pereHue ypaBHEHUN, OCHOBHAs TeopeMa aiareopnl);

— YMEHUH OMKCHIBATHh KPYT MATEMAaTHYECKUX 3a1a4, I PEIICHUS KOTOPhIX TpeOyeTcs
BBEJICHUE HOBBIX MOHATUH (CTENeHb, apu(PMEeTHUECKUI KOPEHb, Jorapu(M; CUHYC, KOCUHYC,
TaHI€HC, KOTAHT€HC; apKCUHYC, apKKOCUHYC, apKTAHT€HC, aPKKOTAHI'€HC; pPelllaTh
PaKTUYECKUE PaCUETHBIE 33]]a4l U3 OKPYKAIOIIEr0 MUpa, BKIIIOYas 3a7a4u M0 COLUATIBLHO-
AKOHOMMYECKON TEMATHUKE, a TAK)KE U3 CMEKHBIX JUCIUILINH;

— YMEHHI OpUBOAUTH IPUMEPHI PEATIbHBIX SIBIICHUH (MPOIIECCOB), KOJIUUECTBEHHBIE
XapaKTEPUCTUKN KOTOPBIX OMUCHIBAIOTCS C MOMOIIBIO (DYHKITUI; UCIIOIB30BaTh TOTOBBIC
KOMIIBIOTEPHBIC MPOTPaMMBbI ISl WJUTFOCTPALIMY 3aBUCUMOCTEH; ONUCHIBATH CBOMCTBA
(GyHKIUI ¢ OmOpol Ha UX TPpapUKH; COOTHOCUTH PEAJIbHBIC 3aBUCMOCTH U3 OKPYXKaIOIIeH
KU3HU U U3 CMEKHBIX JTUCHUIUIMH C 3JIEMEHTapHBIMHU (DYHKITUSIMH, JIeJIaTh BBIBOJIBI O
CBOMCTBAX TaKHUX 3aBHCHMOCTEH;

— yMeHU# OOBACHATH HAa MPUMEPAX CYTh METOJIOB MAaTEMATUYECKOIO aHan3a JJIs
UCCIIEI0BaHMs PYHKIMI; OOBACHATh T€OMETPUUECKUHN, U (PU3UUECKHUI CMBICI TPOU3BOJHOM;
II0JIB30BATHCS MTOHATUEM IIPOU3BOIHOM JJI pEUICHUS NPUKIAAHBIX 3aa4 U IIPU ONMCAHUU
CBOMCTB (DYHKIIMIA.

2. COJEPXXAHHUE PA3JIEJIOB U TEM YYEBHOI'O KYPCA

Tema 1. PemmeHne panmoHaIbHBIX YpaBHeHHI H HepaBeHCTB. (3 yaca)

CBoiiCTBa CTENEHU C LEIBIM MOKa3aTeneM. Pa3nokeHrne MHOrOWwieHa Ha MHOKUTEH.
Coxkpamenune apoou. Cymma u pazHocTh Japobeit. [IponsBenenne u yacTHoe IpoOei.
[IpeoOpazoBanue upparoHaIbHBIX BeIpakeHuil. JInnelinoe ypaBuenue. KBagparnoe
ypaBHeHue. J[poOHO-paroHanbHoe ypaBHeHHE. Pelienre paimoHanbHbIX HEPABEHCTB.

Tema 2. Pemmenne uppanuoHaJbHbIX YPaBHeHUIl U HepaBeHCTB. (3 yaca)

HppanmonanpHble ypaBHEHUA. MeTOI paBHOCHIIBHOCTH. MppannoHaibHbIE HEPABEHCTBA.
ANTOpPUTM pellIeHNs HEPAaBEHCTB METOJOM HHTEPBAJIOB.

Tema 3. Pelienne TpUroHOMeTpU4ECKUX ypaBHeHni. (3 uaca)

CooTHOLIEHUSI MEXKIAY TPUTOHOMETPUUECKUMU (QYHKLIHUSIMH OJJHOTO UTOTO K€ apryMEeHTa.
dopMyIibl KpaTHBIX apryMeHToB. OOpaTHble TpuroHoMmerpuiyeckue GyHkuuu. Gopmyisl
KOpHEH MPOCTEUILINX TPUTOHOMETPUUYECKUX YpaBHEHUN. YacTHbBIE Cilydan peleHus
MPOCTEUILINX TPUTOHOMETPUUECKUX ypaBHEHUH. OTOOp KOpHEH, MPUHAIEKAIIUX
npoMexxkyTKy. CriocoObl pelieHrs TPUTOHOMETPUUECKUX YPaBHEHUH.

Tema 4. PemieHue noka3zaTeJIbHBIX H JIOTapu(pMUUeCKUX YPaBHEHUI U HepaBeHCTB. (4
Jaca)

CBoiicTBa CTETICHH C pallMOHAIBHBIM MToKazaTeneM. Jlorapudm. Cpoiicta noraprudmos.
[IpeoOpazoBanust morapudmudeckux BoipakeHuil. [lokazaTensHbie ypaBHeHHs. MeTOTbI
pelIeHMs TOKa3aTeNbHbIX YpaBHEHUN. [loKka3aTenbHble HEPABEHCTBA, IPUMEPHI PEIICHUM.

6



Jlorapudmuueckue ypaBHeHusi. MeTo paBHOCUIBHOCTH. Jlorapudmuyeckue
HEPABCHCTBA.

Tema 5. IlpousBogHas u nepBoodpasHas. (3 uyaca)

[TpaBuiia HaXOXKIEHUS POU3BOIHOM; MPUMEHEHHE TIEPBOOOPA3HOM ST HAX 0K ICHHUS
ioIiaied Guryp, s HaXOXKJISHUS] HAMOOJIBIIIET0 1 HAMMEHBIIIEr0 3HAaYeHUN ()yHKITHH.

Tema 6. BepositHocTh H KOMOUHATOPHUKA B 3aAanusax EI'D mo maremaTuke (9 yacos)

3ajaun Ha ONpEEICHUE BEPOATHOCTH MOPSAIKA HACTYIUIEHHS COOBITHS. BeposTHOCTD
MIPOU3BENICHUS U CYMMBI cOOBITHI. YacToTa alieMeHTapHBIX COOBITUH. Pemenue 3amad mo
(dopMyie 1mosiHoM BeposTHOCTH. Vcnonb3oBaHNEe KOMOMHUPOBAHHBIX METOJIOB PELLICHHS
3a1a4

Tema /. 3aganusi ¢ napaMmeTpaMu B IIKOJBHOM Kypce MaTeMaTHKH (4 yaca)

Pemienne nMHENHBIX YPaBHEHUIN U HEPABEHCTB C ITapaMeTpaMu. Penienne ypaBHEHUN U
HEPABEHCTB C IMapaMeTPaMU HE BBIIIE BTOPOU CTeNEeHU. Pemenne npocTenmmx
PAlMOHAIIBHBIX YPABHEHNUW U HEPABEHCTB C MapaMeTpamMu. OyHKIIMOHAIBHO-
rpaguuecKkuii METO/1 PEIICHHs] YPaBHEHUN C TapaMeTpaMH.

Tema 8. Pemienne TeKcToBbIX 3a1a4. (4 yaca)

33,[[3‘11/1 Ha ABHKCHHC. 321,[[21‘-11/1 Ha pa60Ty. 33,[[3‘11/1 Ha ACCATUYIHYIO 3allUCh YHUCJIa. 33,[[3‘-11/1
Ha IIPOLCHTHI. 33,[[3‘11/1 Ha KOHOCHTpAIHUIO, CMCCHU U CILIIABEI. HpaKTI/IKO-OpI/ICHTI/IpOBaHHBIC
3aJaydu.

Tema 9. Pemienue crepeoMmerpudeckux 3aaad. (3 gaca)

3aga4yu Ha TOCTpOCHKE ceueHUH. PereHue 3a1a4 Ha HaX0XACHUE TUIOINIaJIe 1 00BEMOB
MHOTOTPaHHHMKOB. PerieHne 3aaq Ha Hax0XKCHHE TUIOoIIaIel 1 00bEMOB TEJ U
ITOBEPXHOCTEMN BPALLICHUS.

Tema 10. 3akaounTebHOe 3aHsATHE. (1 Jac)

3. TemaTu4yeckoe NJIAHNPOBAHUE, B TOM YHCJ€E C YUeTOM MPOTrPaMMbl
BOCIIMTAHUA € YKA3aHMEM KOJHUYECTBA YaCOB, OTBOAMMbIX HA OCBOCHUE
KaK/I10M TeMbI

B coorBerctBuu ¢ ydeOHbIM Tianom MKOY COII Ne7 ma wu3yueHue M30paHHBIX
BOIIPOCOB MaTeMaTuku B 11 Kilacce HA CTymeHW cpeaHero oOpa3oBaHus  oTBogutcs 34
yueOHBIX Yaca, U3 pacuera 1 yueOHbI yac B HEZIEIO.
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co

(Ha ypoBHe
YHUBEPCAJIbHBIX
y4eOHBIX
JeificTBUiIl)

Pemenue
PalMOHAIbHBIX
YyPaBHeHHH H
HEPABEHCTB

JIuneitHoe ypaBHEHUE.
KBanpaTtHoe ypaBHeHue.

JpobHo-palmoHanbHOe
ypaBHEHHUE

Pemenue paunoHanbHbIX
HEPABEHCTB.

- IPUMEHSATH TEOPEMY
Buera s pemenus
HEKOTOPBIX
YpaBHEHUH CTENEHU
BBIIIIE BTOPOH;

- IOHUMATh CMBICIT
TEOpEM O
PaBHOCHIILHBIX U
HEPABHOCUIIbHBIX
npeoOpa3oBaHUsIX
YpaBHEHHIA U YMETh
HX JIOKa3bIBaTh;

- BJIQJIeTh METOJJaMU
pelIeHNs] ypaBHEHUH,
HEpaBEHCTB U HX
CUCTEM, YMETh
BBIOMPATh METOA
peleHus u
000CHOBBIBATH CBOI
BEIOOD;

- HCIOJIb30BaTh
METOJI HHTEPBAJIOB
JUTSL pelICHUS
HEPaBEHCTB, B TOM
qucie IpoOHo-
palMOHAIBHBIX U
BKJIFOUAIOIIUX B ce0s
HppaIrOHaJIbHbIC
BBIPAKCHUS,;

1,3

2,4

5,7

Pemenune
HPPALHMOHAIBH
BIX yYPaBHEHHMH
H HEPABEHCTB

Hppanunonanbusie
ypaBHeHus. Meron
PaBHOCUIILHOCTH.

Hppanmonaibusie
HEPaBEHCTBA.

AJNTOpUTM pEIICHUS
HEPaBEHCTB METOJ0M
MHTEPBAJIOB.

pelaTh ypaBHEHUS B
LEJIBIX YHUCIIaX;

- n300paxaTh
MHOYECTBa Ha
TUIOCKOCTH,
3ajJiaBaeMble
YpPaBHCHUAMU,
HEpPaBEHCTBAMH U HX
CHCTEMaMH;

- CBOOOTHO
HCIIOJIb30BATh
TOX/IECTBEHHBIE
npeoOpa3oBaHus MpH
pelICHUH ypaBHEHHM

3,6

5,7

1,5

Pemenue
TPUTOHOMETPUY
€CKHX
yYpaBHeHH

DopMyIbl KOpHER
MPOCTEUIIINX
TPUTOHOMETPUYECKUX
ypaBHeHul. YacTHbIe
CIIy4au peleHus
MPOCTEUIIINX
TPUTOHOMETPUYECKUX
YPaBHEHUH.

Pacno3naBath
TPUTOHOMETPHUUYECKUE
ypaBHeHHs. Pematp
TPUTOHOMETPHUUYECKUE
YpaBHEHUSI,
CBOJIAIIHECS K
anredpandecKum
YpaBHEHHSIM, B
YaCTHOCTH  pemiaTh
OJTHOPOJHBIE

2.4




OT60p KOpHEH, TPUTOHOMETPUYECKHE 35
IPHHAIICKALIIX YpaBHEHHUSI TIEPBO U
BTOpPOM CTEIEHM, a
MIPOMEKYTKY.
TaKxKe peuath
CHOCO6BI peI_HeHI/ISI TPUTOHOMETPUYCCKHUC 6’7
YpaBHEHHS,
TPHTOHOMETPHIECKHX e MeTox
YpaBHCHUMU. passoKeHus Ha
MHOKHTCIIH.
Pemenue IlokazaTenbHbIe Penrars 2,5
NMoKa3aTeJIbHbIX ypaBHeHWUsI. MeToIbI TOKa3aTCIbHBIC 1
JorapupMUIecKie
U peueHus
YpaBHEHHUS U
Jorapugmmuyec [10Ka3aTeIbHBIX HepaBeHCTRA,
KHX ypaBHeHHﬁ YPaBHCHHH. IPHUMCHSIA
U HEPaBEHCTB [TokazarenbHbie PasJIMIHBIE METOBI 6,7
HEPABEHCTBA, IPUMEPBI HX pCILICHUA.
peLIEHUN. BblABUraTh BEpCUU
Jlorapudmuueckue PpeLICHAS IPOOIEMEL, 14
ypaBHeHus1. MeToj 0CO3HaBaTh (1
HMHTEPIPETUPOBATH B
PaBHOCUJILHOCTH
ciyuae
HEOOXOAUMOCTH) 3,6
KOHEYHBIN pe3ysbTar,
BBIOMpPATh CPEJCTBA
Jlorapudmuueckue TOCTHKEHHUS LEHU U3
HepaBeHCTBa. MNpCAJIOKCHHBIX, a
TAKIKC YUUTHCA
HUCKaTb UX
CaMOCTOATCIBbHO
IIpousBoaHas u [TpaBuna Haxonurs 2,4
nepBooopasHas HaXO0XKICHHS nepsoodpasubre,
) MOJBb3YACh Ta6J'II/II_[CI/I
TPOU3BOJTHOM.
MEPBOOOPA3HBIX.
[Tpumenenue 15
TIPOM3BOIHOMN ISt 3HaTh CBOHCTBO
MIepBOOOPA3HOIT,
HaxO0XKICHUS
IpaBrjla HAXOXKACHUA
HaHOOJIBIIIETO U MePBOOOPA3HBIX.
HaWMEHBIIIETO B
bIYUCIIATH
3HaueHHs QYHKIHH.
HUHTCrpaJibl B
Ilpumenenne HPOCTHIX CIIyYasx. 3,6
NIepBOOOPA3HOMN IS
HAXOKICHHS Haxoauts miomamn
. KPUBOJIMHENHOMN
TIonaaeu Guryp. e —
OCBOUTE TCXHUKY
HaXO0XKXIACHUA
MePBOOOPA3HBIX.
YcBoutb
reOMEeTPUUYECKUI
CMBICIT HHTETpaa.
BOCHpOI/IZ’\BOHI/ITL
(opMyITHpPOBKH
OIpe/ieNIeHUH,
KOHCTPYHPOBATh
HECJIOXHBIC
OTpeeIeHUs
CaMOCTOATCIIBHO.
BepositHOCTL M 3a1a4uM Ha ONpeAeIeHUe MMETh 3,4




KOMOMHATOPHK
a B 3aJaHMAX

BEPOATHOCTH MOPSIIKA
HAaCTYIJICHUsI COOBITHS.

IIPECACTABIICHUC O
JUCKPETHBIX U

HETIPEPBIBHBIX
EID no BeposiTHOCTD CTyATHEX 1,6
MaTeMaTHKe MIPOU3BEICHUSI I CYMMBI BeNMYMHAX U
CO6BITI/II>’I pacopeacicHuax, o
YacToTa 371€MEHTapHBIX HE3aBUCHMOCTH 2,7
CO6BITI/II>’I CHy‘{ﬁﬁHBIX BCJIMYUH,
Perrenue 3anau mmo - IMeTh 5,6
(bopMyHe HOHHOﬁ MpeACTaBJICHUC O
BepOSITHOCTI/I MaTEMaTHYCCKOM
OXHUJaHUU U
Hcnons3oBanue HCTICPCHH 3,7
KOMOMHUPOBAHHBIX CIlydaifHBIX BEJHYNH;
METOJIOB PEIICHUS
- UMCTh
3ajaq MpeACTaBJICHUC O
COBMECTHBIX
pacrpeeneHusx
CHy‘IaﬁHBIX BCJIMYHH,
- IOHUMAThb CYThb
3aKOHA OOJIBIIHX
YUCCII U
BLI6OpOLIHOFO METOAa
HU3MCPCHUA
BEPOSITHOCTEH;
- UMCTb
MNpeACTaBJICHUC O
HOpMaJIbHOM
pacmpeneieHuH u
puUMepax
HOpMaJIbHO
pacnpeeieHHbIX
CITy4yalHbIX BEJIMYUH;
- UMCTh
MPEACTABJICHUC O
KOppEJSLUU
Cﬂy‘{aﬁHBIX BCJIMYHH.
3ananus ¢ Pemenue muHeRHBIX N 2.4
napameTpamMu B CIICHHUC JTMHC anreGpanvecKue
YpaBHCHUH 1 HCPABCHCTB YPaBHEHUS U
HKOJbHOM
C mapamMeTpamu. HEPABEHCTBA U UX
Kypce >
yp Penrenne ypaBHEeHHH ¢ CHCTEMBI © 3,5
MaTeMAaTUKH napamMeTpamMH
NapamMeTpamMu He Bbille aTreGpanecKuM 1
BTOPOM CTETICHH. rpadHuecKuM
METOJIaMU; 4.7
Pemrenne HepaBeHCTB € ’ '
nmapaMeTpaMH HE BBIIIC - BIIAJICTH pa3sHbIMH
BTODOM CTETIEHH. MEERARE
o JOKa3aTeJIbCTBA
Pemenue nmpocreiimmx HepaBCHCTB; 2,7
palroHaIbHBIX
ypaBHEHUI U HEPABEHCTB - PeIIATh ypaBHCHHA
C HapaMeTpaMI/[ B IICJIBIX YHCJIAX,
o - U300paXkathb 1,6
YHKIITHOHAJIbHO- MHOYKECTBA Ha
rpaduuecKuil MeTo. TLIOCKOCTH,
pELIEeHHS] YpAaBHEHH C 3a/1aBacMbIC
YpPaBHCHUAMMU,

napamMeTpamH.

HECPABCHCTBAMHU U UX
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CHCTEMAaMH,

- ¢cBOOOIHO
HCTIONIb30BaTh
TOK/IECTBEHHBIE
npeoOpa3oBaHus IIPH
peLIeHUH ypaBHEHUHI
U CUCTEM ypaBHEHUU

Penrenne
TEeKCTOBBIX
3agau

3agaun Ha OABMKEHUE U
3a7a4M Ha padoTy.

3amaun Ha
JNECATHIHYIO HOopMy
3allMCH YHKCia U 3aJa4u
Ha MPOICHTHI.

3agaun Ha
KOHIICHTPAIIHIO, Ha
CMECH U CILIABEL.

[IpakTuko-
OpPUEHTUPOBAHHbIE
3a7a4H.

aHATN3UPOBATh
YCIIOBHE 3aa4H,
BEIOMpATH
ONTHUMAIBHBIA METOJT
pelieHus 3a1a4d,
paccmaTpuBas
pa3IUYHbIE METOIBI;

- CTPOUTH MOJEIIb
pelIeHus 3a/1a4n,
MIPOBOJIUTH
JIOKa3aTebHble
paccyXaeHus npu
pelLIeHuN 3a1a4u;

- pemiaTh 331a4u,
TpeOyromue
nepebopa BapHaHTOB,
HPOBEPKH YCIIOBUH,
BEIOOpa
OINITHMAJIBHOTO
pesyibTara;

- aHAJIM3HUPOBATH U
HUHTEPIIPETHPOBATh
MOJTyYCHHBIE
pelIeHus B
KOHTEKCTE YCIOBUS
3a7a4u, BEIOUPATh
pelieHus, He
MIPOTHBOpPEYALIE
KOHTEKCTY;

- IEPEBO/IUTH MIPU
peLICHUH 331a4n
HHQOPMALIHIO 13
0JTHO#1 (hOpMBI
3aIIUCH B JPYTYIO,
UCTIONB3YS IPH
HEOOXOIUMOCTH
CXEeMBI, TaOJIULIBI,
rpaduKmy,
JIHarpaMMBbl.

5,7

1,6

3,4

5,6

Peurenue
crepeomMerpuyec
KHX 327124

3amaun Ha
IIOCTPOEHHUE
CEUECHUN.

Pemrenuie 3a1a4u Ha
HaXO0)KIEHHE
IIomiaael 1 00LEMOB
MHOTOTPaHHHUKOB.

Pemrenuie 3a1a4u Ha
HaXO0XKJICHHE
Ioniaael 1 00LEMOB
TEJI ¥ TOBEPXHOCTEMN

BIIAJIETh NOHATUAMHU
IpU3Ma,
napajulelleuIen u
IPUMEHSTh CBONCTBA
napaelenunena
IIpY PELICHUN 3a/ay;

- BJIAJIETh NIOHATHEM
IPSIMOYT OJIbHBII
napaniesenunes] u
IPUMEHSTh €r0 IPU
pELIeHNH 3aJay;

- BJIaaCTh NOHATUAMNU

2,7

3,4

2,6
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BpALLICHUS.

MUpaMU/Ia, BUJIBI
MUPaMUJIL, JICMEHTHI
MPaBUIILHOM
MUPaMUIBI U YMETh
MPUMEHSTH UX MPU
pelIeHNH 3a/ay;

- IMETh
NPE/ICTaBIICHUE O
Teopeme Diinepa,
MPaBUIIBHBIX

MHOTOrpaHHUKAX;

- BJIQJIETh NTOHATHEM
(0} 116107
[IOBEPXHOCTEN
MHOTOTPaHHUKOB U
YMETb NPUMEHSTh
€ro IPU PELLICHUU
3az1ad;

- BJIaJIeTh MOHATHAMH
Tela BpaICHUS
(ImmHIOp, KOHYC,
map u cdepa), ux
CEUYCHHS U YMETh
NPUMEHATH X IPU
peLIeHur 3a1ay;

3aKII0YNTEIbH
oe 3aHfATHe

Hrorosas
pabora

TECTOBAA

HUTOI'O:

34
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