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MNOSICHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yuebHoro kypca «MareMaTHUECKU IPAKTUKYM» Ui 00Y4arOLIHXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO roCyIapCTBEHHOTO 00pPa30BATEIHLHOTO
CTaHJapTa CpeIHEro oO0mero oopa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
NPEIBSBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATUIMKA POCCHICKOTO OOpa30BaHMS.
Peanmu3anus  mporpamMMbel  00eCHeUMBAET — OBJIAJCHHE  KJIIOYEBBIMH  KOMIECTECHIMSMH,
COCTABJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH 00YYaOIIHXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Maremartnyeckuii NpakTUKym» SBJISETCS OJHUM M3 Haubosee 3HauuMbIX B
oporpaMMe — CTapiliedl  IIKOJIbI, IIOCKOJIBbKY, C OJHOW CTOpPOHBI, OH o0Oecre4ynBaeT
MHCTPYMEHTAJIbHYIO 0a3zy JUld M3y4eHMsI BCEX E€CTECTBEHHO -HAy4HBIX KypcOB, a C JApYyrou
CTOPOHBI, (QOPMHPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIUICHHE Y4Yalluxcs Ha YpPOBHE,
HEOOXOMMOM JJIsi OCBOCHHUSI KypCOB MH(MOPMATHUKH, OOIIECTBO3SHAHMUS, HCTOPUH, CIIOBECHOCTH.
B pamkax 1aHHOro Kypca y4aluuecs OBJIaJI€BalOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOMN HAYKH,
KOTOpas (hOpMyJIMPYET CBOU JOCTHKEHHsI B MaTeMaTH4ecKoi (opme.

CrpykTypa Kypca BKIIOYAET CIEAYIOLIME COAepkKATeNbHO-MeToAnYeckue IuHuu: «Hucna
U BbUUCIEHUs», «DPyHKIMH W Tpadukn», «YpaBHEHHS U HepaBeHCTBa», «Hauama
MaTeMaTU4YeCKOro aHajlin3a». Bce OCHOBHBIE COAECPKATEIbHO-METOAUYECKHAE JINHUHA U3Yy4arOTCs
Ha TPOTSKEHUM JIBYX JIeT OOyueHHs B CTapllei MIKoje, eCTECTBEHHO JOMOJIHASA ApYyr Apyra u
IIOCTENIEHHO HACBIAsACh HOBBIMM TE€MaMHM W pas3aenaMu. JIaHHBIM Kype — sBISIETCS
MHTETPaTUBHBIM, IOCKOJbKY OObEeIuHSET B ceOe coJep)KaHWEe HECKOJIBKUX MaTeMaTHYeCKHX
JUCLHUIUIMH: anredpa, TPUTOHOMETPHsI, MaTeMaTHYeCKHi aHaiu3, Teopusi MHOkecTB U 1p. Ilo
Mepe TOro KaK ydJaluecs OBJIaJeBaroT BCE 0ojiee MUPOKUM MaTeMaTHUECKUM armapaTroM, y HUX
MOCIe0BAaTENbHO (OPMHUPYETCS U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTU4YeCKYyHO
MOJieJb PEaTbHOM CHUTyalluu, NPUMEHSATh 3HAHMS, MOJIY4YEHHbIE B Kypce «AnreOpa u Hayana
MaTeMaTHYeCKOro  aHajau3a», Ui pelleHus  CaMOCTOSTEeNbHO  chopMyTupoBaHHOMN
MaTeMaTU4YeCKOU 3a/1a4u, a 3aT€M UHTEPIIPETUPOBATH ITOIYYCHHBIN pe3yibTarT.

B Kypce mpHCYTCTBYIOT TakX e OCHOBBI MaT€MaTH4YECKOTO MOJEINPOBAHUs, KOTOPBIE
npu3BaHbl CPOPMHUPOBATH HABBIKM MOCTPOEHUS MOJIENEH peaNbHbIX CUTYyallMi, HCCIeI0OBaHUS
3TUX MOJEJEeH ¢ MOMOIIBIO anmnapaTa ajareOpsl 1 MaTeMaTHUECKOro aHAINW3a U MHTEPIpEeTaluu
MOJIYYEHHBIX pe3ylbTaTOB. Takue 3aJaHus BIUIETCHBI B KaXKIbIH W3 Pa3[eioB IIPOrpamMMBI,
IIOCKOJIBKY BECh MaTEpHaJl Kypca MHUPOKO MUCIIONB3YETCS JUIsl PEIICHHs] TPUKIAAHbIX 3aaa4. [Ipu
pelIeHNN pealibHbIX NMPAKTUYECKUX 3a/]ay ydallhecs pa3BUBAIOT HAOJI0/IaTeNbHOCTh, YMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIIOIB30BaTh AaHAJOTHIO, 0000WaTh H
KOHKpETU3upoBaTh mpobiemy. JlearenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB  PEIICHUS
IPUKJIAJHBIX 3a/la4 OPraHU3yeTCsl B IPOLIECCe M3YyYEHHs BCeX TeM Kypca «Anredpa M Hauaia
MaTEMaTHYECKOTO aHAIIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOoM mutaHe Ha u3y4yeHHE Kypca «MaTeMaTHyecKHil MpakTUKyMm» OTBOJIUTCS 2 yaca B
Heneno B 10 kiracce u 2 yaca B Henemio B 11 kimacce, Bcero 3a aBa roja ooydeHust — 136 gacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie yncina. OOBIKHOBEHHBIE U JIECATHYHBIC TPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHI U pPEaJIbHOM JKU3HH.

JelicTBuTenpHble yKciaa. PanyoHanpHble W MppalMOHaNbHbIE uyucia. Apudmerndeckue
orepanuu ¢ ACUCTBUTEIbHBIMU yHuciaMu. [IpuOnukEéHHble BHIYMCIEHUS, IIPaBUIa OKPYIJICHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ nenbiM nokazateneMm. CranzapTHas Gopma 3anucH AEHCTBUTEIBHOTO YHCIA.
Hcnonb3oBanue mnoaxoismeil (GopMbl 3amucu  JIEHCTBUTENbHBIX 4YHCEN JJI  pPELIeHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTemeHu. JleficTBus ¢ apudmMeTndaeckumMu
KOPHSIMHM HaTypaJbHON CTEIICHHU.

CuHyC, KOCUHYC U TaHI'€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPE0OpPaA30BaHHU.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUUECKUE
(bopMyIIBL.

VYpaBHeHHE, KOpeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTon
MHTEPBAJIOB.

Permienue nenbIx U 1poOHO-pAlMOHANIBHBIX YPaBHEHHUH U HEPaBEHCTB.

Pemrenne nppanimoOHaNBHBIX YpPaBHEHNUN U HEPaBEHCTB.

PemieHnne TpuroHOMETpUYECKUX YPaBHEHUM.

[IpuMeHeHrEe ypaBHEHMM M HEPABEHCTB K PELICHUI0 MAaTEMaTHYECKHMX 3a/1ad U 3aJ1ad U3
pa3IMYHBIX 00JIacTe HAyKU U peabHON )KU3HH.

DyHKIUHN U TPadUKH

@yHK1Ms, criocoos! 3aganus ¢yHkiun. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINU.

Ob6nacTp omnpeneneHuss ¥ MHOXecTBO 3HaueHni ¢pynkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUH.

CrenenHast QyHKIMsI ¢ HaTypajdbHBIM W IENbIM moka3areneMm. EE cBoiicTBa u rpaduk.
CaotiicTBa U rpaduK KOpHs N-0i CTENEHH.

TpuroHomerpudeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPHUUECKUX (YHKIUMH
YHCIIOBOI'O apryMEHTA.

Hayana maTremMaTH4uecKkoro aHajaimsa

ITocnenoBaTeNbHOCTH, CHOCOOBI  3aJaHMs  IOCICAOBATEALHOCTEH. MOHOTOHHEIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass U reoMeTpHuYecKass — mporpeccud. beckoHeyHO — yObIBaromias
reometrpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON MPOTPECCHH.
®dopmyna CIOXKHBIX IMPOLEHTOB. Mcnonap30BaHUE NMPOrpeccUM AJIA PELICHHs pealbHbIX 3a7ad
IIPUKIIATHOTO XapaKTepa.



11 KUIIACC

Yuciia ¥ BBIYMCICHHSA

Hatypanbnble u nensie uncina. [Ipu3Haky 1e1MMOCTH LIEIBbIX YUCEN.

CreneHsb ¢ paMOHAIBHBIM ITOKa3aresaeM. CBONWCTBA CTEIICHH.

Jlorapudm uncna. JlecaTuynble U HATypaJIbHBIE JOTAPUPMBI.

YpaBHeHusI U HePaBEeHCTBA

[TpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PAL[MOHAIBHBIM IIOKA3aTEIEM.

[TprMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUS! U HEPABEHCTBA.

CucreMbl JTMHENHBIX ypaBHEHMH. PemieHue NpukiIazHbIX 3a1ad C MOMOLIBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHNnEe ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3ajlay U3 pa3IMuHbIX 00JacTell HayKU U peabHOM KU3HU.

DyHKIUH U ITpaGUKH

Oyukuus. [lepuoguueckue  ynkuuu. IIpomMexXyTkn  MOHOTOHHOCTH — (DYHKIIHH.
Maxkcumymbl 1 MMUHUMYMBI (yHkiuu. HauOoinbliee M HauMeHbllee 3HaueHHEe (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IrpaduKHU.

[ToxazarenbHas u gorapudmuueckas GyHKIUU, X CBOMCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GYHKUINHN 1711 pellieHHs] ypaBHEHUH U IMHEUHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKIUN A7 HCCIEAOBAaHHUS MPOLECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT NP PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEATIbHOM KU3HU.

Havaja maTeMaTH4eCKOro aHaJIu3a

HenpepsiBable pyHKIIMU. MeTon HHTEPBATIOB /1JIs1 pELICHHS] HEPABEHCTB.

[TpousBonHas Gpynkiun. ['eomerpuueckuii 1 GU3NUECKUl CMBICT POU3BOTHOM.

[Tpou3BosHbIE AreMEeHTapHBIX (QyHKIMHA. DOPMYIIbI HAXOXKAECHUS MPOU3BOJHON CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKUIUH.

[TprMmeHeHre NPOU3BOIHOM K MCCIEI0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxnenne HanOoJIbIIero 1 HAMMEHBIIETo 3HaYeHUsl (YHKIIMU Ha OTPE3Ke.

IIpuMeHeHre NpPOU3BOMHOM M HAXOXACHHUS HAWIYUIIEro PELIEHUs B IPUKIAJHBIX
3ajjauax, AJs ONpeesIeHHsl CKOPOCTH Ipoliecca, 3aJaHHOro (pOpMyJIoil niaK rpaukoMm.

[TepBooOpaznas. Tabauma nepBooOpa3HbIX.

Wuterpan, ero reoMeTpuyeckuidi M (Qu3MuecKuil cMbicia. Brpluncienue HHTErpaga 1o
¢dopmyne HeroTona—IJleiibauna.



IINTAHUPYEMBIE PE3YJIbTATBI

OcBoeHne y4eOHOro Kypca JOIDKHO oOecneynBaTh IOCTH)KCHHE Ha YPOBHE CpPEIHETrO
obmero o0pa3oBaHMs  CIEAYIOIIMX JMYHOCTHBIX, METANpPEAMETHBIX M  IPEIMETHBIX
00pa30BaTENBHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yNbTAaThl OCBOCHHUS MPOTrpamMMbl yuyeOHOro mnpeamera «MareMaTHuKa»
XapaKTEepPU3YHOTCSA:

I'paxkjaHCKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMM OOY4YaIOUIerocss KaK akTHBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHIMCKOr0 OOIIEeCTBA, MPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUN, HPOLEAYp Tpa)kJIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMATHHBIMU WHCTHTYTAMH B
COOTBETCTBUH C UX PYHKIMSIMHU U HA3HAYCHUCM.

[TaTpnoTHyeckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON Ipa)KTAHCKOW MACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOSIIIEMY POCCHUCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JOCTHIKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYE€CKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAHMEM JIyXOBHBIX LEHHOCTEH PpOCCHUHCKOro Hapoaa; CcPOpPMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OYyIYIIEroO.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKJIIOUYas JCTETHKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUi; BOCIPHUMMYHMBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pPa3IudyHbIX BUJIOB UCKYCCTBA.

PuU3nyeCcKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TNPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe mHTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (uznueckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHITUSX CIOPTHUBHO-03J0POBHUTEIHHOU
JESATEIBbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHWEM IEHHOCTHU TPYAOIIOOUS; WHTEPECOM K pa3IMyHbIM
chepam mpodhecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMAaTHKON U €€ MPUITIOKEHUSIMH,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oynymieil nmpodeccuu 1 peaan3oBbIBaTh COOCTBEHHBIE
’KU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa30BaHHMIO U
caMo00pa3oBaHUI0 Ha TPOTSHKEHWH BCEW JKU3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
PELICHUHU IPAKTUYECKUX 3a]]a4 MAaTeMaTHYE€CKON HApaBI€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO 3KOJIOTUYECKOW KYNIbTYpbl, NMOHUMAHHEM BIUSHUS COLHUAIbHO-
HDKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHME MPUPOJHOM U COLMAIBHOW Cpeabl, OCO3HAaHUEM
I00AaNPHOTO — XapakTepa JKOJOTMUYECKUX  MpoOJieM; OpUEHTalMei Ha  MpPUMEHEHHE



MaTeMaTUYeCKUX 3HAHUN NI pelleHus 3a1ad B 00JacTU OKpY»Kalouleil cpeibl, MIIaHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH Cpeibl.

[leHHOCTH HAYYHOTO MTO3HAHMUSL:

c(OpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIIECTBEHHOH MPAKTUKHU, TOHHMMaHUEM MAaTeMaTUYeCKOM HayKH KakK cgepbl
YeJIOBEUECKOU JIEATETbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAUYMMOCTH JIJIsl Pa3BUTHUS LUBUIM3AINY;
OBJIQJICHHEM SI3bIKOM MAaT€MAaTUKH UM MAaTEMaTUYeCKOW KYJIbTYpOM KaK CPEICTBOM IO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBJISTH MPOEKTHYHD M HCCIEIOBATEIbCKYIO JIEATEIbHOCTh
WHAUBHUAYAJILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble  pe3ylbTaThl  XapaKTEPU3YIOTCS  OBJIAJCHHUEM  YHHUBEpPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHbLIMU — OeUCMBUIMU,
VHUBEPCANbHBIMU Pe2YIAMUBHLIMU OCUCMBUAMU.

1) Vhusepcanvhvle noznasamensmsle oeticmeus, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCco8 00 yaowuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBbie nOrMYECKHE NEUCTBHS:

® BBIBIATH M XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKUA MAaTEMaTHYECKHMX OOBEKTOB,
MOHSITHIA, OTHOIICHWUH MEXIYy TOHATHUSIMH, (HPOPMYJIMPOBATH OMPEACIICHUS TOHSATHI;
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PUKAIIMN, OCHOBAHUS JIJIsl 00001IeHus
U CpaBHEHUS, KPUTEPUU MPOBOJIMMOTO aHATN3a;

® BOCIPHUHHUMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

® BBIBIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUUS B (haKTax,
JTAHHBIX, HAOMIOACHUSX W YTBEPXKACHHUAX; MpeajaraTb KPUTEPUU [UIsl BBISBIICHHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JlenaTh BBIBOJIBI C HCIOJH30BAaHHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

® MPOBOJUTH CAMOCTOSTENLHO JOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHHH (TIpsSMBbIe
U OT TMPOTHBHOTO), BBICTPAMBATH APTyMEHTAIUIO, MPHBOIUTH TPUMEPHl U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/IEHUS U BBIBOIbI;

e BbIOMpaTh cnocob pemieHHs y4eOHOM 3aaauu (CpaBHHUBATh HECKOJIBKO BAapUAHTOB
peleHus, BEIOUpaTh Hanbosee NOAXOAALINNA ¢ YIETOM CaMOCTOSATENIBHO BBIAEIEHHBIX
KPUTEPHEB).

ba3oBble nccnenoBarenbCKue A1eUCTBUSA:

® CMONB30BaTh  BONPOCHI  KaK  MCCIENOBATENbCKUI  MHCTPYMEHT  TO3HAHUS;
dbopMyIUpOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPodIeMy, yCTaHABINBATh
HUCKOMOE U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APIrYMEHTHUPOBATH CBOIO IO3ULHUIO,
MHEHHE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM HKCHEPUMEHT, HCCIEI0BAaHUE II0
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKOoro oOBbeKTa, sBIEHHs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMH, SBJICHUSMU, MPOLIECCAMU;

® CaMOCTOATENIbHO  (OpMyIHpoBaTh OOOOIIEHHMS M BBIBOABI IO  pe3yibTaTam
MpOBEAEHHOT0 HAOIIOCHMs], UCCIEA0BaHNs, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
PE3yIhTaTOB, BBIBOJIOB M 000OIICHMIA;



® [IPOrHO3UPOBATH BO3ZMOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATH MPEATIONI0KEHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ uadopmarueit:

® BBUIBJIATH AeUUUTH MHPOPMALIUY, TaHHBIX, HEOOXOAUMBIX /ISl OTBETa HA BONPOC U
JUISL PEUICHHUs 3a1auu;

e BpIOMpaTh MH(GOPMALMIO M3 HCTOYHUKOB PpA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
NPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HWH(POPMAIUIO, TPEACTaBIATH €€ B pa3uyHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

e OIICHWBaTh HAAEKHOCTH HMHPOPMALUM 10 CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) VHusepcanvHbie KOMMYHUKAmMUGHbIE Oelicmeus, 00ecneyusaom cQopmuposaHHoCb

COYUANLHBIX HABLIKOG 00YUAIOUUXCAL.

Oobwenue:

e BOCIPUHHUMATH U (HOPMYJIHPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBUSIMHU M IEISMHU
oOIIeHus; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO TOYKY 3pEHHS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHMS 110 X0y PELIeHUs 3a/1a4i, KOMMEHTHPOBATh
HOJIy4EeHHBIH pe3ynbTarT;

e B X0Jie 00CYX/IeHUS 3aJ]aBaTh BOIPOCHI IO CYILECTBY 00CYKIaeMOil TeMbl, IPOOIIEMBI,
pemaemMoi  3aja4yM, BBICKAa3bIBaTh HJIEH, HAICJICHHBIE HAa TIOUCK pPEHICHUS;
COIIOCTABJISITh CBOM CYXACHUS C CYXKICHHSAMH JAPYrUX YYaCTHUKOB JIMAJIOTa,
0oOHapyKUBaTh pa3IMyue U CXOJCTBO MO3ULUI; B KOPPEKTHOH opme GopMyIHpoBaTh
pa3HOIJIacHsl, CBOU BO3PAXKECHHUS;

® [IPEICTABIATH PE3YAbTATHI PEIICHHS 3a/1a4M, YKCIICPUMEHTA, HCCIIEOBAHNUS, TIPOCKTA;
CaMOCTOSITENIbHO BBIOMpAaTh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay Ipe3eHTAUH U
0COOEHHOCTEN ayAUTOPHH.

CoTpyIHUYECTBO:

e [IOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYAIBHOH pabOTHI
Npyd pelIeHuH Y4YeOHBIX 3a/Ja4, NPUHUMATh IIeb COBMECTHOW JIEATEIHbHOCTH,
IUIAaHUPOBaTh OPraHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbl PadoT,
JIOTOBAapHUBAaThCs, OOCYXKJaTh IpOLIECC M pe3ylnbTaT padoThl; 0000IIaTh MHEHUs
HECKOJILKHX JIFOJIEH;

e y4yacTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W WHBIE); BBINOJHATH CBOK YacTh pPaOOTHI W KOOPAWHHPOBATH CBOHU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHIA
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOJIEHCTBHUS.

3) Vuusepcanvuvie pezynamuesnsie oeticmeusi, 06ecneuugaiom opmMuposanue CMvlCi08bix

YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranu3zanus:

COCTABIIATh IJIaH, AJTOPUTM pELICHHs 3a7aud, BHIOMpPATh CIOCOO pelIeHUs C y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pEUIeHUH ¢ y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTpOIB:

e BJAJNETh HAaBHIKAMHM I[TO3HABATENBHOW pEe(PIEKCHH KaK OCO3HAaHUS COBEPIIAEMBIX

JNEHCTBUH W MBICIHUTENBHBIX TPOLECCOB, WX pE3yabTaTOB; BIAAETh CIIOCOOAMHU



CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca W pe3yibTaTa pPELIeHUS MaTeMaTHYecKOi
3a/1a4u;

® MpeABHAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPH PEUICHUH 3a7a4d, BHOCHUTD
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OICHUBAaTh COOTBETCTBHE pE3yJibTaTa IEIH H YCIOBUSAM, OOBSCHATH TPHUYUHBI
JOCTHKEHUSI WIM HEIOCTHXKEHUS pPe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIUOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoeHHE D3JEKTHBHOTO Kypca «MaTeMaTHYSCKHH NPAaKTHKYM» Ha YPOBHE CpPEIHEro
obmero 00pa3oBaHUs JOJDKHO OOECICUMBATh JIOCTIDKEHHE —CIEAYIOIIUX  IPEIMETHBIX
00pa30BaTENIbHBIX PE3YJIbTATOB:

10 KUIACC

Yucsia ¥ BLIYUCICHUSA

OnepupoBaTh MOHATHSAMH: PallMOHAIBHOE M JEHCTBUTEIBHOE YMCIIO, OOBIKHOBEHHAsI U
NeCATUYHASL APOOB, MPOLIEHTEHI.

BeinonuATe  apudmernyeckue ONepaluyd ¢ PAUOHAIBHBIMU M JI€MCTBUTEIILHBIMU
YHCIIaMHU.

BoinonuaTe npuOAMKEHHBIE BBIYMCIEHUS, HMCIOJb3Ysl MpaBuUjia OKPYIJIEHUS, JeiaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI.

OnepupoBaTh HNOHATHAMM: CTEIIEHb C LEJIBIM IOKa3aTeseM; cTaHaapTHas (Gopma 3amnucu
JEMCTBUTENIBHOTO YKCIIa, KOPEHb HAaTYpaJbHON CTENEHH; MCIOJIb30BaTh MOAXOIAILYI0 (OopMy
3anMcH JEHCTBUTENBHBIX YUCEN JUISl PELICHUs TPAKTUYECKUX 3a]1a4 U [IPEJICTaBICHUS JaHHBIX.

OnepupoBaTb TMOHATUSMHU: CHHYC, KOCHHYC M TaHIME€HC MPOU3BOJIBHOIO  YIJIa;
UCIOJIb30BaTh 3aMCh IPOM3BOJIBHOIO YIJla uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHHUs M HEPABEHCTBA

OnepupoBaTh NOHATUSIMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; 1I€JI0€, PAllMOHAIBHOE,
UppalMOHATIbHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHUE;

BeimonuATe  mpeoOpa3oBaHMs ~ TPUTOHOMETPUYECKMX  BBIP@KEHUM W pemiarh
TPUTOHOMETPUUECKHE YPABHEHUS.

BoinonusaTe npeoOpa3zoBaHus LENbIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUN U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PAIMOHAIBHBIX U HPPALMOHATIbHBIX YPaBHEHUI U HEPABEHCTB.

[TpuMeHATh ypaBHEHMsI U HEPABEHCTBA JUIS PELICHHMS MaTeMaTUYEeCKUX 3a/1ad Y 3a1ad u3
pa3InYHbIX 00J1acTe HAyKU U peabHON KU3HH.

MopnenupoBaTh peajbHble CHUTyallud Ha S3bIKE aureOpbl, COCTaBJISATh BBIPAKECHMUS,
YpaBHEHHs, HEPABEHCTBA IO YCIOBUIO 3aJlayM, WCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOphl.

DOyHKUUH U rpaduKu

OnepupoBaTh NOHATHAMHU: (PYHKITHS, CIOCOOBI 3aAaHus (DYHKIIMH, 00JIacTh ONpeeIeHuUs
¥ MHOKECTBO 3Hau€HUN QyHKIMH, TpaduK QYHKIINH, B3AUMHO 00paTHbIe QyHKIUU.

OnepupoBaTb MOHATUSAMHM: YETHOCTb W HEYETHOCTh (YHKUMH, HyIU (QYHKIHUH,
IIPOMEXYTKH 3HAKOIIOCTOSHCTBA.

Hcnonws3oBatek rpaduku QyHKIUN A1 peLICHUS] YpaBHEHUH.



Ctpouth ¥ yuTaTh Tpa@uKu JUHEHHOW (PYHKIUH, KBAAPATHUIHOW (PYHKIIUH, CTEIICHHOMN
(GYHKIINH C [IETBIM TTOKA3aTEIEM.

Hcnonw3oBare rpaduku GyHKIUN I MCCIEIOBAHUS MPOILIECCOB M 3aBHCHUMOCTEH TpHU
pellleHnn 3aJa4 U3 APYruX Y4eOHBIX MPEIMETOB U pPeajbHOW XKU3HU; BBIpaXaTh (opMyliaMu
3aBUCUMOCTH MEX1Yy BEITNUYMHAMU.

Hauvana maTemMaTnueckoro aHajamsa

OmnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCTD, apU(METHUECKass U T'€OMETPHUYECKast
IIPOTPECCHM.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaroasi FeOMeTpUYEecKas Mporpeccus, cymma
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUYECKOI MPOTPECCHH.

3aaBaTh NOCJIEA0BATENBHOCTH Pa3IMYHBIMU CIIOCOOAaMHU.

Hcrnonb30BaTh CBOMCTBA IMOCIENIOBATEIBHOCTEN M MPOTPECCUM ISl PELICHUS PEeaIbHBIX
3a/1a4y IPUKJIaJHOrO Xapakrepa.

11 KUIIACC

Yuciia 4 BbIYUCICHUSA

OnepupoBaTb MNOHATHSAMM: HATypaJlbHOE, LEJI0€ YHUCIO; MCIONb30BaTh IIPU3HAKU
JIEITMMOCTH LIEJIBIX YMCEI, Pa3JIOKEHUE YHUCIIA HA IIPOCThIE MHOKUTEIN I pELICHUS 3a]1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PAllMOHAILHBIM [T0KA3aTEJIEM.

OnepupoBaTh MOHATUAMHU: JIorapu(M YUCIIa, 1eCATUYHBIC U HATYpaJIbHbIC JIOTapU(MBI.

YpaBHeHUs] 1 HEPABEHCTBA

[IpumeHsTH CBOMCTBa CTENEHW /Il TNPEOOpa3OBaHMs BBIPAKECHUH; OINEPUPOBATH
NOHATUSAMM: IIOKA3aTelIbHOE YpAaBHEHUWE W HEPABEHCTBO;, pEIIATh OCHOBHBIC  THIIBI
IIOKAa3aTeNbHBIX YPABHEHUN U HEPABEHCTB.

BeinonHATe npeoOpa3oBaHUs BBIPAKEHHM, COJAEpXKALIMX JOrapu@Mmbl; ONEPUPOBATH
HNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHHME M HEPABEHCTBO; pELIaTh OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX ypaBHEHUI U HEPaBEHCTB.

Haxonuts penieHus NpoCcTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JINHENHBIX YPAaBHEHUHN U €€ pPEIICHUE; UCII0JIb30BATh
CHUCTEMY JINHEWHBIX YPABHEHMU JUUIS PEIICHUS] IPAKTUYECKUX 3a/1a4.

Haxoauts pemieHus npocTeMmmnx CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

MogenupoBaTh peajbHblE CUTYallUM Ha s3bIKe anreOpbl, COCTaBIATH BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEI0BATh IIOCTPOCHHBIE MOJIEIIN C
MCIIOJIb30BaHUEM arrapaTa ajareopsbl.

DOyHKIUH U rpaduku

OnepupoBaTh MOHATUSAMH: MepUOANYEcKas (GYHKLIUSA, TNPOMEKYTKH MOHOTOHHOCTH
(GYHKIMHM, TOYKH 3KCTpeMyMma (YHKIMH, HauOoJblllee W HAauMEHbIIee 3HaYeHUs (YHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BaTh UX JUISl UCCIeI0BaHUS QYHKIINH, 3a1aHHOM rpaduKoMm.

OnepupoBaTb  MOHATHAMHU:  TpaduKd  [OKa3aTeIbHOM,  JorapupmMuyeckoil  u
TPUTOHOMETPUUYECKUX (PYHKIMI; n300parkaTh UX Ha KOOPIAUHATHOM IIOCKOCTH U HCIOJIB30BATh
JUISl pEILICHUs YPABHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOW IJIOCKOCTH TpaduKH JUHEHHBIX ypaBHEHUH U
UCIIOJIB30BAaTh UX JJIS PELLICHUS CUCTEMBI TUHEHHBIX YPABHEHUMN.

Hcnonb3oBate Tpapuku (QyHKUIUN A5 MCCIEIOBAHUS NPOIECCOB M 3aBHCUMOCTEH M3
JIPYTUX y4EOHBIX TUCIUIUINH.



TemaTuyeckoe nuianuposanue 10 kiaace

No HaumenoBan  KoumuecTBo 4acoB DJIEeKTPOHHBIE
* | We pa3aesioB U (uudposbie)
n/ Bcer  KonTpoJubH IIpakTHYeck
TeM o0pa3oBaTe/bHbIC
I 0 ble padoThI ue padboTsbl
NPOrpamMMbl pecypcsbl
Adre6pameck bu6nmoreka [IOK
1 P 12 https://m.edsoo0.ru/1568a
Y€ BBIPa)KCHHUS
ba3
OyHKIMH U bubmmoreka [IOK
2 rpaduku 24 https://m.edso0.ru/1568a
byHKIHi ba3
YpaBHeHus,
3 HEPABEHCTBA U 20
CUCTEMBI
ypaBHEHUH
4 TekcroBbie 12
3a/1a4uu
OBILEE
KOJIMYECTBO 63
YACOB I10
I[TPOT'PAMME
TemaTnueckoe miiannposanue 11 kiaace
e HaumenoBan KoauyecTBo yacoB DJIeKTPOHHbIE
© | We pa3eJioB (uudgposbie)
n/ Bcer  KonTpouabh IIpakTHyeck
U TeM o0pa3oBaTte/ibHbIE
n 0 ble paboThl ue padboTbl
NPOrpamMmsbl pecypcsbl
Beipaxxenus u bubnuoreka [JOK
1 npeoOpa3zoBaH 9 https://m.eds00.ru/1568a
ust ba3
bu6mmoreka [IOK
2 VYpaBHeHUs 13 https://m.edso0.ru/1568a
ba3
Cucremsbl bubnuoreka [IOK
3 YpaBHCHHIA 3 https://m.eds00.ru/1568a
ba3
4 Hepasencraa 6
DYHKIINYU U UX
5 CBOMCTBA 7
6 Crepeometpus 29
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Teopust
7 BEpPOSITHOCTEHN 8

(8)

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68

IToypounoe niianuposanue 10 kiacc

KoanyecTBo yacoB

KouT DJIeKTPOHHbIE
Ne Hata uposbIe
Tema ypoka Bee | PO | Mpaxrm | L. | 0 bp
n/n ‘o Hble JecKkue st oOpa3oBaTe/ibHbIE
pado padoThI pecypcebl
ThbI
HexoTopelie npakTnueckue Bu6nnorexa [IOK
L pexomenmaruu 1
[IpeoOpazoBaHKe YUCIOBBIX U bubnmnorexka HOK
2 anre6pamdecKX BHIPAKCHHI 1
[IpeoOpazoBaHKe YUCIOBBIX U Bubmorexa LIOK
3. anredpanyecKuX BbIPaKEHUM 1
[IpeobpazoBaHue YUCIOBBIX U BuGmuorexa [IOK
% anreGpamuecKux BBIPA)KCHHUIA !
5. 3aMeHa EpEMEHHBIX 1 Bubmuorexa [IOK
6. 3aMEHa IIEpPEMEHHBIX 1 Bubmuorexa [IOK
7 3aMeHa IIepEMEHHBIX 1 Bubmuorexa [IOK
g YCIOBHBIE PaBEHCTBA 1 Bu6nmoreka [IOK
OcBOOOXKIIEHHE OT bubmuoreka LIOK
9. HPPalMOHAIBLHOCTHU B 1
3HaMEHaTese
10 OcBoOoOXIeHUE OT . bu6nnoreka IIOK

UppaIMOHAIBLHOCTH B




3HaMCHATCIIC

Pa36op meTonoB pemeHus bu6nmorexa LIOK
11 runosbix 3amau

Pa360p METOJI0B pEIICHUS bu6nuoreka [IOK
12, runosbix samau

[TocTpoenue rpagukoB GyHKIMI Bu6nnorexa LIOK
13- 6e3 momor mpon3BoIHOI

[Toctpoenue rpadukoB GyHKIUN Bubnnorexa LIOK
1. Ge3 momomIH IPOM3BOIHOI

Omnepanuu Hax rpadukaMu Bu6nunoreka LIOK
15.  (YHKIHUI: CJIOKEHHE,

YMHOXEHHE

JInneiinble nmpeoOpa3zoBaHUs Bubnuoreka LIOK
16 pynxumit n rpaduxon

JIuneiinble nmpeoOpa3zoBaHUs Bu6nmorexa [IOK
17 pynxumit u rpaduxon

JIuneiinble npeoOpa3zoBaHUs Bu6nmorexa [IOK
18- pynxumit n rpaduxon

JIuneiinble nmpeoOpa3zoBaHUs Bubmuoreka LIOK
19 pynxumit n rpaduxo

Monynb GyHKUIMN U QYHKIHS OT Bubnuoreka [JOK
20- nomyms

Monynb GyHKIUY U QYHKIHS OT Bubmuoreka LIOK
21 Momymst

Monynb GyHKUIMN U QYHKIHS OT Bubnuoreka [JOK
22. Momymns

Monynb GyHKIUY U QYHKIHS OT Bubmuoreka LIOK
23 Momyst

[TocTpoenue rpadKOB CIOKHBIX bubmorexa IIOK
24 byHKIUH

[TocTpoenue rpauKoB CIOKHBIX Bubmurorexa [LIOK
25.

byHKIUH




26.

27.

[TocTpoenune rpadKOB CIOKHBIX
byHKIUH

DneMEeHTapHOE UCCIIEI0OBAaHHUE
byHKIHA

but6mmoreka [IOK

bu6nuoreka [IOK

28.

29.

30.

DneMeHTapHOE UCCIeI0BaHUE
byHKIUH

['padmueckue MeToAbl peLIeHUs,
OLICHKH YHCJIa KOPHEN
YPaBHEHUI U HEPABEHCTB

['paduku ypaBHEHUM ¢ AByMS
HEU3BECTHBIMU

bu6nmoreka [IOK

bu6nuoreka [JOK

bu6nuoreka [IOK

31.

32.

33.

34.

35.

['padrueckuii aHaIU3 CUCTEM C
JBYMSI HEU3BECTHBIMU

['padrueckuil aHaIU3 CUCTEM C
JBYyMSI HEU3BECTHBIMU

Belunciienne U cpaBHEHUE
3HAYEHUN TPUTOHOMETPHUECKUX

byHKIUH

BeluncieHnne U cpaBHEHUE
3HAYEHUN TPUTOHOMETPHUUECKUX

byHKIUH

OOpaTtHbIe TPUTOHOMETPUIECKUE
(GYHKIIUU U UX TpapuKu

bubnuorexa [JOK

bubmuorexa [JOK

bubmnoreka IIOK

bubmnoreka IIOK

bubmmoteka [IOK

36.

37.

38.

HccaenoBanue
TPUTOHOMETPUUECKUX (DYHKITUN

Pemenne ypaBHeHUH,
HEPaBEHCTB, OOIIHE IMOJTOKCHUS,
3aMeHa HEM3BECTHOTO, IPHEMBI
perieHus

YpaBHEeHUS, pELICHUE KOTOPBIX
OCHOBAHO Ha UCITOJIb30BAHUU
MOHOTOHHOCTH U
OTPaHUYECHHOCTH BXOJAIINX B
HUX QYHKIUH

bu6nuoreka [IOK

bu6nuoreka [IOK

but6mmoreka [IOK




39.

Hecrannaprtasie o
(opMyIHUPOBKE 33134,
CBSI3aHHBIE C YPABHEHUSIMU

but6mmoreka [IOK

40.

Hecrannaprtasie o
(opMyIUpPOBKE 3a1a4H,
CBSI3aHHBIE C YPABHEHUSIMU

bub6nmoreka [IOK

41.

42.

43.

Pemenne nppanmoHaibHbIX
ypaBHeHui. [losiBieHNEe TuIHUX
KOpHEU

Penienne nuppanioHaJIbHBIX
ypaBHeHui. [losiBiieHNE TUIIHUX
KOpHEHN

O NMOHATUHU JIOITYCTUMBIX
3HAYEHUU HEU3BECTHOTO

bu6nmoreka [IOK

bu6nuoreka [IOK

bubmnoreka IIOK

44.

HaxosxaeHnne parroHambHbBIX
KOpHEN MHOTOWIEHA C IEJIbIMU
koahpureHTaMu

bubmuorexa [JOK

45.

46.

Haxosxmenue paroHambHbBIX
KOpHEH MHOTOWICHA C IETBIMU
koahpurmeHTaMu

YpaBHEHUS 1 HEPABEHCTBA,
coJieprKallye MOIyJIb

bubmuorexa [JOK

bubmmoreka [IOK

47.

48.

49.

YpaBHEHUS 1 HEPABEHCTBA,
coJieprKallye MOyJIb

YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI YPABHEHHM C
rapaMeTpaMu

YpaBHEHUS, HEPABEHCTBA U
CHUCTEMBI YPABHEHUH C
napaMeTpaMu

bu6nuoreka [IOK

bubmmoreka [IOK

bubmmoteka [IOK

50.

YpaBHEHUs, HEPABEHCTBA U
CUCTEMBI YPABHEHUH C
rapaMmeTpaMu

bu6nuoreka [IOK

51.

Paszperienue ypaBHeHUs

bu6nuoreka [IOK




OTHOCHUTEJILHO MapaMeTpa

52.

53.

Paspemenue ypaBHeHus
OTHOCHUTEJILHO MapameTpa

Pa3penenue ypaBHeHUs
OTHOCHUTEJIBHO IMapaMeTpa

bu6nmoreka [IOK

bu6nuoreka [IOK

54.

YpaBHEHHS U CUCTEMBI
ypaBHEHUH C mapaMeTpamu, B
KOTOPBIX TPEOYyeTCs OMPeaeInuTh
3aBUCUMOCTD YHCJIa PEIICHUN OT
napamerpa.

bu6nmmoreka [IOK

55.

56.

YpaBHEHUSA U CUCTEMBI
YPAaBHEHHU C IapameTpamu, B
KOTOPBIX TpeOyeTCs ONpeAeTIUTh
3aBUCHMOCTB YHCJIA PEMIEHUN OT
rapamMerpa.

YpaBHEHUS U CUCTEMBI
YpaBHEHUI C mapameTpamu, B
KOTOPBIX TpeOyeTcs ONpeneInTh
3aBUCHUMOCTB YHCJIa PEIIEHUN OT
napamerpa.

bubmnoreka IIOK

bubmnoreka IIOK

57.

58.

OCHOBHBI€ TUITBI TEKCTOBBIX
3a7a4. DTanbl UX PEUICHUS

OCHOBHBIE THIIBI TEKCTOBBIX
3a7a4. JTarbl UX PEIICHUS

bu6nuoreka [IOK

bu6mmoteka [IOK

59.

60.

OCHOBHBIE THUIIBI TEKCTOBBIX
3a7a4. JTarbl UX PEIICHUS

3a1aun Ha OTHICKAHUE
ONTUMAJILHBIX 3HAYECHUI

bubnuoreka [IOK

bubmmoteka [IOK

61.

3a1aum Ha OTBHICKAHUE
OINTUMAJILHBIX 3HAYCHUI

bubmmoreka [IOK

62.

63.

3a1aun Ha OTBICKAHUE
ONTUMAJILHBIX 3HAUYEHUN

33,[[3‘—11/1 C OI'paHUYCHHAMHA Ha
HCU3BCCTHLIC HECTAHAAPTHOI'O

bu6nuoreka [IOK

but6mmoreka [IOK




BUAA.-

3ajauu ¢ OrpaHUYECHUSIMU Ha Bubnuoreka 1JOK
64. HEM3BECTHBIC HECTAHAAPTHOTO 1

BHJIA.-

3ajauu ¢ OrpaHUYECHUSIMU Ha Bubnuoreka 1JOK
65. HEM3BECTHBIC HECTAHAAPTHOTO 1

BHJIA.-

Br160p HEU3BECTHBIX. Bubnuoreka 1JOK
66. Cocrapnenue OTpaHUYECHUN 1

Br100p HEM3BECTHBIX. bubmmorexa LIOK
67 Cocrasnenue OTpaHUYCHUN 1

Br100p HEM3BECTHBIX. bubmoreka [IOK
68 Cocrasnenue OTPaHUYECHUN 1

IToypouHnoe niianuposanue 11 kaace

KoaudecTBo 4acoB
DJIEeKTPOHHbBIE
N Konr Jara
) ndpoBbie
Tema ypoka Bee = Pome | Hpaxrm | Lo 0 bp
n/n ‘o Hble JyecKue st oOpa3oBaTe/ibHbIE
paﬁo paGOTbI pecypcbl
ThI
1 [TpouienThl. OCHOBHBIE 33/1a4M Ha 1 bu6mmoreka [IOK
" IPOLEHTHI

5 Brruncnenue CiI0XHBIX 1 bub6imoreka [JOK

MPOIICHTOB

Penienue TeKCTOBBIX 3aj1a4 Ha bubmmoreka [IOK
3. | «KOHIIEHTPAIUIO», KCMECH» U 1

«CIIJIaBBD»)
4.  Bxmaner 1 bubnnorexa [IOK
5. Bxuagsl 1 bubnnorexa [IOK
6. Kpenurtsl 1 Bu6Gnmoreka [JOK
7. Kpenutsl 1 Bubmmoreka IJOK
8. 3ajauu Ha ONTUMAaJIbHBIN BEIOOD 1 bubmuorexa [IOK
9. 3ajauu Ha ONTHMAJIbHBIM BBIOOD 1 bubnuoreka [IOK
10 OO01me cBenenus 0o . Bu6nuoteka LIOK

YPAaBHCHUAX




but6mmoreka [IOK

11. PanumonanbHble ypaBHEHUS
. Tpuronomerpudeckue Bu6nmoreka [IOK
ypaBHeHUs, uccaegoBanue OJ13
13. YpaBHEHHS CMEIIAHHOIO THUIIA bu6mmoreka [IOK
14. Jlorapudmuueckue ypaBHeHUS Bu6mnuorexa [JOK
15. HppanuvoHanbHbIe YpaBHEHHUS Bu6nmoreka [IOK
16. Bo3BpaTHbIC ypaBHEHUS Bu6nmoreka [IOK
YpaBHeHus, coaepxKanme bubmuoreka LIOK
17.  mepeMeHHYIO 1101 3HAKOM
MOy
1 Perrenue KOMOWHHMPOBAHHBIX Bubmmoreka LJOK
YpaBHEHUI
19. Iloka3arenbHble ypaBHECHUS Bu6nmoreka [IOK
20, Paznuunbie ciocoObl penieHus Bu6nmoreka [IOK
II0Ka3aTEeIbHbIX YPAaBHEHUN
Hcmonp30BaHNE HECKOJIBLKUX bubmmnotexa LIOK
21. Opu€MOB NPU PELICHUU
YpaBHEHUI
Hcnonp30BaHuEe CBOMCTB U bubmnoreka LIOK
22. rpadukoB QYHKIHHN IpH
pelLIEeHUN YPaBHEHUN
)3, Pa3nnuHbie METOBI penIeHUS bubnmorexa [IOK
CHUCTEM YpaBHEHUI
[IpuMenenue pa3auyHbIX Bubmunorexa [LIOK
24. METOJOB IIPU PELICHUU CUCTEM
YpaBHEHUI
25, Hcnonp3oBanue rpadukoB npu Bubnmoreka IIOK
PELIECHUN CUCTEM YPaBHEHUM
26. HppanmonanbHble HEPABEHCTBA bubmmotexa [IOK
HepaseHnctBa, cogepxaiue bubmorexa [JOK
27. TEepEMEHHYIO 101 3HAKOM
MOZYJISA
)3, Iloka3aresbHBIE HEPABEHCTBA U bubnuorexa [IOK
METO/Ibl UX PELICHUS
59, Jlorapudmuueckne HepaBeHCTBA bubmnoreka [JOK
Y METOJIbl UX PEILICHUS
HMcnonp30BaHue CBOMCTB U bubmoreka [IOK
30. rpaduxoB QpyHKUIUN TPH

pCHICHUH HCPABCHCTB




Paznmuunbie cnocoOb! PECUICHUA

but6mmoreka [IOK

. CHUCTEM HEPABEHCTB
[IpeoOpazoBanus rpaguKoB: Bubnuoreka IJOK
3. IapajijIeIIbHbIN IEPEHOC,
CUMMETpPHsI OTHOCUTEIIBHO OCEH
KOOpJHUHAT
33 JlMHCHHAS byHKIH, ee Bubnuoreka IJOK
CBOICTBA U TpaduK
34, KBaaparuunas pyHkuus, ee Bu6nmoreka [IOK
CBOICTBa U rpaduk
CrenenHasi GyHKIIHS C Bubnuoreka [IOK
35.  HaTypaJIbHBIM IIOKA3aTEIIEM, €€
CBOICTBa U rpaduk
36, [lOKa3aTeNnbHas byHkuys, ee Bubmuorexa LIOK
CBOICTBA U rpaduk
37 Jlorapudmuueckas QyHkuus, ee Bubnmoreka IIOK
CBOICTBA U Tpadux
38, Tpuronomerpruyeckue QyHKIUH, bubnuorexa [IOK
UX CBOMCTBA U rpauKu
39. MHoOrorpaHHuku Bu6nmoreka [IOK
40. Tema BpameHnus bubimoreka [JOK
3agaun Ha HaXO0XKJICHUE bubnuorexa LIOK
41. JTMHEUHBIX BEJINYMH B
IIPOCTPAHCTBE
42, 3a7aur Ha HAXOXKJICHUE YTJIOBBIX bubmuoreka [JOK
BEJIMYMH B MPOCTPAHCTBE
3amaun Ha HAXO0XKJICHHUE bubnuoreka [IOK
43.  uIomaneu
MHOrorpaHH1KOB
4. 3amaun Ha HaXO0KIEHUE 00BEMOB bubnmnorexka HOK
MHOTOTPaHHHUKOB
45, 3agaun Ha HaXOXKIECHHE bubmoreka [IOK
IJIOIAJEH TEJI BPalEHUs
46, 3amaun Ha HaXO0KIEHUE 00BEMOB bubnmnorexka HOK
TEeJI BpaIllCHUS
PaccrostHus MexX 1y IpsIMBIMU U bubmotrexa LIOK
47 mnockocTsaMu
48, PaccTossHus MexX 1y IpsIMBIMU U bubmoreka IIOK
TJIOCKOCTSIMU
49, PaccTtosiHMe OT TOYKM A0 NPSAMON bubnuoreka [IOK

M A0 NJIOCKOCTU




PaccTosiHMe oT TOYKM A0 NPSAMON

but6mmoreka [IOK

50.
M [0 NIOCKOCTY

51. CedeHUss MHOTOTPaHHHUKOB BuGmioreka LIOK

52. CedeHUss MHOTOTPaHHHUKOB BuGmioreka LIOK

53. YTOJ MEXIY IUIOCKOCTSIMHU Bubmuorexa [LIOK

54. YTOJ MEXIY IUIOCKOCTSIMHU Bubmuorexa [LIOK

. Yrosn Mexay npsMou U Bu6nmoreka [IOK
IJIOCKOCTBIO

56 Yrosn Mexay npsMou U Bu6nmoreka [IOK
MIJIOCKOCTBIO

57 Yron mexay Bu6nmoreka [IOK
CKPEIIUBAIOIIUMHUCS TTPSIMBIMU

g YTOI MEKIY Bubmnuorexa LIOK
CKPEILIMBAIOIIUMHUCS MIPSIMBIMH

59 Kpyrasie Tena: quauHap, KOHYC, Bubauoreka [IOK
map

€0. Kpyruble Tena: uuinHap, KOHYC, BuGmuorexa LIOK
map

61 Knaccuueckoe onpenenenue bubnnoreka IIOK
BEPOSTHOCTU

62 TeopeMbl 0 BEPOSITHOCTAX bubmoreka LIOK
COOBITHI

63 TeopeMbl 0 BEPOSITHOCTAX Bu6nmoreka [IOK
COOBITHI

64. BEpOATHOCTU CIIOKHBIX COOBITHI bubnmorexa LIOK

65. BEpOATHOCTH CIIOKHBIX COOBITHI bubmoteka LIOK

66. BEpOATHOCTH CIIOKHBIX COOBITHI bubmoteka LIOK

67. HoBrble 3amannsa 6anka OUITNU bubnnorexa [IOK

68. HoBrble 3amannsa 6anka OUITTU bubnnorexa [IOK




YYEBHO-METOJNYECKOE OBECNEUEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

1.

I'eometpus. 10-11 xnaccesr: yue6. ans o0mieo0pa3oBar. yupeKaeHu: 0a30BbIi 1
npodunbHbIid ypoBhHu /[JI.C. Atanacsan, B.®. byry3os., C. b. Kagomies u ap.]/-18-¢
n3a.-M.: IIpocsenienue.

Maremaruka. [lonroroska k EI'3-2024. nox pen. ®. @. JIsicenko, C. 0. Kynabyxosa.-
PocroB-na-/lony: Jlernon-M,

Enunblil rocygapcTBeHHbIN 5k3ameH 2024 r. MaremaTuka. Y HUBEpCalbHbIE MaTEpUAJIbI
Juist noarotoBku ydamuxcs \ @UIHU — M.: HTeueKT-1eHTp,

Marepuaisl OTKpbITOro 6anka ganHbx EI'D mo matemaruke (http://www.mathege.ru)

Pemry EI'D, O6yuaromas cucrema /. I'ymyHa, UHTEpHET CalT.

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

I'eomerpus. 10-11 kimaccerl: yue0. s 001eo0pa3oBaT. yUpexaeHnu: 0a30BbIN U
npodunbHelid ypoHH /[JI.C. Atanacsan, B.®. byry3os., C. b. Kagomues u np.]/-18-¢
mn3a.-M.: IIpocsenienue.

Martemaruka. [Toaroroska k EI'D, moxn pen. @. @. JIsicenko, C. 0. Kynadyxosa.-
PocroB-na-/lony: Jlernon-M,

Enunblil rocygapcTBeHHblI 5k3ameH 2024. MaTtemaruka. Y HUBepcallbHbIE MaTepHalbl
11t ToAroToBKU yuaruxcs \ ®UIN — M.: UHTemeKT-1eHTp,

CxanaBu M.M. CoopHuK 3a/1a4 110 MaTeMaTHKe i moctynatomux B BY3b1. - M:
ITpocsenienne,2024.

[Terposa N.H. IIponieHTs! Ha Bce citydau >ku3HU. — YensaOuHck, 2024.

Martematuka: 2600 TECTOB ¥ IPOBEPOYHBIX 3a/laHUM AJIs NIKOJBHUKOB U MOCTYIAIONIUX B
By3bl / I[L.LU. AntbiHoB, JI.U. 3BaBuu, A.W. Mensuuk u ap. — M.: lpoda, 2024.

Konecuukosa C.11. Matemaruka. Pemenue cnoxubix 3agad EI'D. — M.: Alipuc-nipecc,
2024.

Marepuans! oTkpbiTOro 6anka gaHHeix EI'D mo maremaruke (http://www.mathege.ru).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET

bu6mmorexa [IOK
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