denepanbHas padbodas nporpamMma | Matematuka. 10—11 kimaccel (yriy0aEéHHBINA ypOBEHB)

@denepanpHas pabodas mporpaMma 1o y4eOHOMY TpeaMeTy «MareMaTukay
(yriyOnéHHbIN ypoBeHb) (peaMeTHas obnacts «MaremaTuka u nHbopMaTukay) (nanee
COOTBETCTBEHHO — ITpOrpaMma 1o MaTeMaTHKe, MaTEMaTHKa) BKIIIOYAET MOSICHUTEILHYIO
3alACKY, COACp)KaHWe OOYyUYEHHWs, TUTAHUPYEMbIC PEe3yJbTaThl OCBOCHUS IPOTPAMMBbI
10 MaTeMaTHKe, TEMAaTHIECKOE TUIAHUPOBAHHE.

[TosicHuTeNnbHAS 3amKUCKa OTpakaeT OOIIME IS U 3a/1a4l U3YYCHHS] MAaTEMATHKH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX MPEANOChUIOK K €€ U3YYEHHUI0 O0y4YarolUMHUCH,
MECTO B CTPYKType y4eOHOro IUTaHa, a TaKXe IMOAXOIbl K OTOOPY COIEp)KaHUf,
K OINpEACNICHUI0 TUIAHUPYEMBIX pPE3YJbTaTOB M K CTPYKType TEMaTHYE€CKOTO
TUTAHUPOBAHUS.

ConmepkaHne OOyYeHHS pacKpbIBaeT  COJAEpKaTeJIbHBbIE JUHUH, KOTOPHIC
npeIararoTcsl s 005S3aTeIbHOr0 M3YYeHHS B KaKJOM KJIacce Ha YPOBHE CPEIHETO
o01ero o6pa3zoBaHus.

[ImaHupyemMble pe3ynbTaThl OCBOCHHS MPOTPaMMbl MO MaTEMaTHKE BKIIOYAIOT
JMYHOCTHBIC, METAIlPEAMETHBIC PE3yJIbTaThl 32 BECh NEPHOJ OOyYeHHS Ha YPOBHE
cpeaHero oOmIero oOpa3oBaHMs, a TAKXKE MPEAMETHBIC JOCTIXKEHHS O0ydJaromierocs
3a KaXbIi TO 00y4eHUS.

INOACHUTEJIBHASA 3AIINCKA

[IporpamMmma mo maTeMaTuke yriiyoJEHHOTO YPOBHSI Jisi 0OYYaroIIUXcsl Ha YPOBHE
cpenHero obmiero oOpaszoBaHus paszpadoraHa Ha ocHoBe DPI'OC COO ¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHMM, TPEABIBISIEMbIX K MaTeMaTHYECKOMY
o0pa3oBaHUIO, W TPATUIIMNA POCCHICKOTO o0pa3oBaHus. Peammszaruss mporpaMMbl
[0 MaTeMaTHKE  OOeCICYMBAeT  OBJIQJCHUE  KIFOYEBBIMH  KOMIIETCHIUSMHU,
COCTaBIISIIOIIMMH  OCHOBY JUIsl CaMOpPa3BHUTHS H  HEMPEPHIBHOTO 00pa3oBaHUA,
I[EJIOCTHOCTh OOIIEKYJIbTYPHOT'O, TMYHOCTHOTO U TI03HABATEILHOTO Pa3BUTHUS JINUHOCTH
00 yJaromuxcs.

B nporpamme no MareMaTtuke ydT€HbI UAEU U NOJNOKEeHUsA «KOHIENIMN pa3BUTHs
MareMmaTudeckoro oobpazoBanusi B Poccuiickoit ®enepanun». B cooTBeTcTBUH
C Ha3BaHHWEM KOHIICIMH MaTEMaTUYE€CKOe 00pa30BaHUE TOJKHO, B YACTHOCTH, PEIIATh
3amady oOecreueHrus HEeOOXOIMMOTro CTpaHEe YHciia O0ydJaroIMXCcs, MaTeMaThdecKas
MOATOTOBKA KOTOPBIX JIOCTATOYHA JJIS TMPOAOKEHUS OO0pa3oBaHUS MO Pa3IMYHBIM
HAIPABJIEHUSIM, BKJIIOYas MPENOJABAaHUE MAaTEMATHUKH, MATEMATUYECKUE UCCIICIOBAHNS,
pabotry B cdepe HMHGOPMAIMOHHBIX TEXHOJOTHW M JIPYrUX, a TakkKe oOecTeucHUs
JUISL KQKI0r0 00yJaromerocsi BO3MOXKHOCTH JIOCTHIKEHHSI MaTeMaTHYECKOU TOITOTOBKU
B COOTBETCTBHMH C HEOOXOJIWMBIM €My ypoBHeM. MIMEHHO Ha pEIICHHE ITUX 3a]a4
HalleJieHa MporpaMma o MaTeMaTHKE YriIyOJIEHHOTO YPOBHSI.

B snoxy mudpoBoii Tpanchopmaimu Bcex chep 4UelIOBEUECKOH NIeSITeIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3  xoporien
MaTeMaTU4YECKON MOJATOTOBKU. DTO OOYCJIOBJICHO TEM, UYTO B HAIIM JHU PACTET YUCIIO
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CHELMATIBbHOCTEN, CBA3aHHBIX C HEMNOCPEACTBEHHBIM IPUMEHEHHEM MaTeMaTHKU:
u B chepe SKOHOMHUKU, U B OHM3HECe, M B TEXHOJOIMUECKHX O0OJacTIX, U Jaxe
B TyMaHUTapHbIX cdepax. Takum oOpa3zom, Kpyr oOydaromuxcs, s KOTOPBIX
MaTeMaTHKa CTAHOBHUTCS 3HAYUMBIM MpeaMeTroM, (yHIaMeHTOM 0Opa3oBaHMS,
CYIIECTBEHHO pacHIMpsieTcs. B HEro BXOIAT HE TOJBKO OOYyJarOIIMEcs, MIIaHUPYIOINE
3aHUMATbCsl TBOPYECKOM U UCCIEAOBATEIbCKOM paboToil B 00JaCTH MaTeMaTHKH,
uHdopMaThk, GU3NKH, IKOHOMUKH U B JIPYrUX 00JIACTAX, HO U T€, KOMY MaTeMaTHKa
HYXHa JIJIsl KCTIONIb30BaHUsl B MPo(eccusix, He CBA3aHHBIX HEMOCPEACTBEHHO C HEH.

[IpuknagHas 3HAYMMOCTh MaTeMaTUKH OOYCJIOBJIEHA TEM, 4TO €€ MpeIMETOM
SBISIOTCS (DyHIaMEHTalbHbIE CTPYKTYphl HAIler0 MHUpa: MPOCTPAaHCTBEHHbIE (DOPMBI U
KOJINYECTBEHHbIE ~ OTHOUIEHMsI, (YHKIMOHAIbHBIE 3aBUCUMOCTM U  KaTerOpuu
HEOIPEIEIEHHOCTH, OT MPOCTEHIINX, YCBAaMBAEMbIX B HEIOCPEACTBEHHOM OIIBITE,
710 JIOCTaTOYHO CJIO’KHBIX, HEOOXOJUMBIX Ul Pa3BUTHS HAYYHBIX M TEXHOJIOTMUYECKUX
uaei. be3 KOHKpeTHbIX MaTeMaTUYECKUX 3HAHUH 3aTPyJIHEHO NOHMMAaHHWE MPUHIUIIOB
YCTPOICTBA M WCIOJIb30BAHUS COBPEMEHHOW TEXHUKH, BOCIPHUSATHE U MHTEPIpPETAIUSI
pa3HOOOpa3HOl  cOLMAnbHOW, OSKOHOMHYECKOH, TMOJUTHYECKOW  HH(OpPMAIINH,
Manod(ppeKTUBHA TOBCEIHEBHAS MpaKTHYECKas NeATeNbHOCTh. Bo MHOrmx cdepax
npodeCCHOHATBHOMN IESTETBHOCTH TPEOYIOTCSI yMEHUS BBIIIOITHATH PACYETHI, COCTABISATh
ITOPUTMBI, MPUMEHATh (OPMYJBL, TPOBOJUTH TE€OMETPUUYECKHE HU3MEPEHHS U
NOCTPOEHUS, YUTaTh, 00padaThIBaTh, UHTEPIPETUPOBATH U MIPEACTABIATh HHPOPMALIUIO
B BUJI€ TaOJIMII, IMarpaMM U rpaukoB, IOHUMATh BEPOSITHOCTHBIN XapakTep clydyaiHbIX
COOBITHUH.

OmHOBpPEMEHHO C paciipeHrneM chep MpuMeHEHUs] MaTEMaTHKH B COBPEMEHHOM
obmiectBe Bc€ OoJsiee BaXKHBIM CTAHOBHUTCS MAaTEMaTHUYECKHA CTHJIb MBIIUICHUS,
TPOSIBISIIOIIMICS B OMPENCIEHHBIX YMCTBEHHBIX HaBBIKaxX. B Tmpoliecce u3ydeHus
MaTeMaTHUKd B apceHal NpUEMOB M METOJIOB MBIIUICHUS YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKJIFOYAIOTCSI MHAYKLIUSA U JEAYyKIHUsA, 0000IIEeHNEe U KOHKPETH3AIUs, aHAINU3 U
CHHTE3, KJacCU(PUKAIUSI U CUCTeMaTu3auus, abcrparupoBanue u aHajorus. OObeKTbI
MaTEeMaTHYeCKUX YMO3aKJIIOUEHUH, MpaBuiIa HX KOHCTPYHUPOBAHUS PACKPHIBAIOT
MEXaHU3M  JIOTUYECKUX  IMOCTPOCHHM,  CIIOCOOCTBYIOT  BBIpAOOTKE  yYMEHUS
(GopmMynupoBaTh, OOOCHOBBIBATH U JIOKa3bIBaTh CYXACHUSA, TEM CaMbIM (POPMHUPYIOT
JOTMYECKUA CTWIb MBIIUIEHUA. Benymas ponb NpUHAAJICKUT  MaTeMaTHKe
B (pOPMHPOBAHUM AITOPUTMUYECKON KOMIIOHEHTHI MBIIIJIEHUS] U BOCIUTAHUM YMEHUU
JICICTBOBAaTh MO 33JaHHBIM  aJrOpUTMaM, COBEPIICHCTBOBATH H3BECTHBIE U
KOHCTpyHpOBaTh HOBbIE. B mporecce pemieHus 3amad — OCHOBBI ISl OpraHU3aldd
y4eOHON JNeATeIHbHOCTH Ha YypOKaX MaTeMaTHKd — pa3BUBAIOTCS TBOpYECKas W
MPUKIJIATHAS CTOPOHBI MBIIIIJICHHS.

OOyueHue mareMaTuke Ja€T BO3MOXKHOCTb Pa3BUBATH y OOYUYAOIIUXCS TOUYHYIO,
paIMoHaIbHYI0 M MH()OPMATUBHYIO peub, YMEHHE OTOHMpaTh HambOOoJee MOAXOJSIINE
S3bIKOBBIE, CUMBOJIMYECKUE, TpaQUuecKue CpeicTBa JUIsl BBIPAXKEHHUS CYXICHUH U
HaTJISIAHOTO UX MPE/ICTaBICHHUS.
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Heo0xonuMbIM KOMIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJKOBAaHUU
SIBJISIETCSI 0011ee 3HAKOMCTBO C METOJJaMU TIO3HAHUSA JEMCTBUTEIbHOCTH, IIPE/ICTABICHHE
O MpeAMETe M METOJE MAaTEeMaTUKH, €ro OTIMYMSIX OT METOJO0B ECTECTBEHHBIX U
TYMaHUTApHBIX HAayK, 00 OCOOEHHOCTAX NPUMEHEHUS MAaTeMaTUKU i1 PpEHICHUS
HAy4YHBIX U MPUKIAAHBIX 337a4. TakuM o0pa3oM, MaTeMaTuieckoe 00pa3oBaHue BHOCUT
CBOM BKJIaJl B pOpMUpOBaHUE OOLIEH KYIbTYphl YEIOBEKA.

N3yueHne MareMaTHKU CIIOCOOCTBYET AICTETHUYECKOMY BOCIHMTAaHHUIO YEJIOBEKa,
NOHUMAHUIO KpacoTbl W U3SIIECTBA MAaTEMATHYECKUX PACCYXKIAECHUH, BOCIPUSATHIO
reoMeTprudecKux (popM, YCBOCHHUIO UJIEU CUMMETPHUH.

[TpuoputeTHbIME 1IETsIMU 00yueHus MmaTemaTuke B 10—11 kimaccax Ha yrimyOiéHHOM
YPOBHE NPOJOJKAKOT OCTABATHCS:

dbopMUpOoBaHUE [EHTPATBHBIX MAaTEMATHUYECKUX MOHATUH (YKCIO0, BEIUYMHA,
reoMerpuueckass (Gurypa, TnepeMeHHas, BEPOSTHOCTb, (PYHKLHUS, MPOU3BOJHASA,
MHTErpai), o0ecrneunBarouX NPeeMCTBEHHOCTh U TIEPCIIEKTUBHOCTh MATEMATUYECKOTO
o0pa3zoBaHusl 00yUarOIIUXCS;

MO/IBEICHHE OOYYAIOMMXCA Ha JOCTYIHOM [UJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTUKH U OKPYKAIOUIEro MHUpa, IOHUMAHUIO MaTEMAaTUKN KaK 4YacTH
o01Iel KyJIbTYpbl YEJIIOBEUECTBA;

pa3BUTHE WHTEJUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0y4aroumxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIENOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIUICHHUS,
MHTEpECca K U3YYCHHUIO MaTEMAaTUKH;

(dopMupoBaHue (YHKIMOHAIBHOM MAaTeMaTH4eCKOW TIpaMOTHOCTU: YMEHUS
pacrno3HaBaTh MAaT€MATHUYECKHE AacleKThl B pPEaJbHBIX JKU3HEHHBIX CHUTYalUSX
U TpU U3YYCHUHM JPYTUX YYEOHBIX MPEAMETOB, MPOABJICHUS 3aBUCUMOCTEH W
3aKOHOMEpHOCTeW, (OpMYIUPOBATh KX HA SA3bIKE MATEMaTUKM U  CO3/1aBaTh
MaTeMaTUYeCKHe MOJENH, NPUMEHSTh OCBOCHHBIM MaTeMaTHYEeCKHil — armapar
JUISL pEeLIEHUs] NMPAKTUKO-OPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATH M OLIEHUBATH
MOJIyYECHHBIE PE3YJIbTATHI.

OcHOBHBIMY JIUHHSIMU conepykanus mareMatuku B 10—11 kmaccax yrimyOiaéHHOTO
ypoBHA sBIstOTCA:  «UMcna u BhIUMCIEHUS», «Anredpa» («Anredpanueckue
BBIpQXXEHUS», «YPpaBHEHUS U HEpPaBEHCTBa»), «Hauama maTeMaTH4eCKOro aHaiu3a,
«l'eomerpusi»  («I'eomerpuueckue Qurypsl W UX  CBoWcTBa», «M3mepenue
reOMETPUYECKUX BEIMUUH»), «BepostTHocTh ©  cratuctukay. JlaHHbIE JUHUU
pa3BUBAIOTCS MApaLIETbHO, KaXAasi B COOTBETCTBUU C COOCTBEHHOW JIOTUKOW, OJHAKO
HE HE3aBUCUMO OJIHA OT JAPYTOM, a B TECHOM KOHTAaKTe U B3aumoaenctenn. Kpome sroro,
X OOBEAMHSET JOTMYECKash COCTAaBISAIONIAs, TPAJAMIIMOHHO IMPUCYIIAs MATEMATHKE U
NPOHU3BIBAIOIIAS BCE MATEMAaTHMYEeCKHME KypChl U COJEp)KaTeiabHblEe JIMHUU.
ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHuEe «yMEHHE ONEPUPOBATH MOHITHUSIMU:
OIpE/CIICHHE, AaKCHOMa, TEOpeMa, CJIEICTBHE, CBOWCTBO, NPHU3HAK, J0KA3aTENIbCTBO,
paBHOCWIbHBIE  (OPMYIHPOBKH, ymenue  ¢GopMynHpoBaTh ~ OOpaTHOE U
IPOTUBOMNOJIOKHOE  YTBEPXKJCHHE, MPUBOAUTH IPUMEPHl U KOHTPIPHUMEPHI,
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UCIIONBb30BaTh METOJ MAaTeMaTU4YeCKOM HHIYKIHH, MPOBOAUTH JOKAa3aTEIbHBIE
pacCcykIeHUs TMpU pEUICHWH 3a7a4, OLEHUBATH JIOTMYECKYID MPABUIBLHOCTH
paccykKJI€HU» OTHOCUTCS KO BCEM YYEOHBIM KypcaM, a (hOpMHUPOBAaHUE JIOTUYECKHUX
YMEHHUI paclpenenserca Mo BCEM TrojaM OOy4YeHHsS Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus.

B cootBerctBun ¢ ®I'OC COO maremaTuka sBIsIETCS 005A3aT€NbHBIM IPEIMETOM
HAa JaHHOM YypoBHe oOpa3oBanus. Hactosmelr mnporpamMMoll 10 MaTeMaTHKe
mpenycMaTpUBaeTCsl M3ydyeHHE ydeOHoro mpeamera «MaremaTuka» B paMKax TpEX
yu4eOHBIX KYpCOB: «Anredpa M Hadaja MaTeMaTU4YecKOro aHaimuza», «['eomerpus»,
«BeposaTtHOCTh M cTathcTUKa». DOPMUPOBAHKUE JIOTUUECKUX YMEHUU OCYIIECTBIISIETCA
Ha TMPOTSKEHUM BCEX JIET OOy4YeHUsi Ha YpOBHE cCpelHero oOIero oopa3oBaHUs,
a DJIEMEHTBHI JIOTMKU BKJIIOYAIOTCA B COJEP’KaHHE BCEX HA3BAHHBIX BBIIIE y4EOHBIX
KYPCOB.

OO0miee KOJIMYECTBO 4YAcOB, HANpPaBICHHBIX Ha HU3y4eHUE MaTeMaTUKU
Ha yriayoaeHHoM ypoBHe — 544: B 10 knacce — 272 yaca (8 yacoB B Heziento), B 11 kinacce —
272 yaca (8 4acoB B HE/ICIIO).
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IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBbTATDBI

1) rpaaaHCKOro BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh T'PAKIAHCKON MMO3ULMHM OOYYaIOIIErocs KakK aKTUBHOIO H
OTBETCTBEHHOT'O0 YJIEHA POCCHMCKOro OOIIECTBa, MPEACTABICHUE O MaTeMaTHYECKUX
OCHOBax ()YHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYP, IBICHUH, IPOLEAYP IPaKTAHCKOT O
obmiecTBa (BbIOOPHI, OMPOCHl U JIPYroe), YMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUU C WX QYHKIUSIMHU U Ha3HAYCHUEM;

2) IATPUOTUYECKOT 0 BOCIIUTAHUS S

c(OpPMUPOBAHHOCTh  POCCUMCKOW TPaKJAHCKOW MIEHTUYHOCTH, YBaXKEHUS
K DOpOLUJIOMY M HACTOSIIIEMY POCCHUKWCKONM MAaTeMaTUKH, LEHHOCTHOE OTHOIICHHE
K JOCTHKEHUAM POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOW MAaTeMaTHYECKOW UIKOJIbI,
UCTOJb30BaHUE HJTUX JOCTIDKEHHH B JPYIMX HayKaX, TEXHOJNOTrHWsX, cdepax
YKOHOMMUKU;

3) AyXOBHO-HPABCTBEHHOT 0 BOCTIMTAHMSI:

OCO3HAHHME JYXOBHBIX IICHHOCTEH POCCHUUCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMS, 3TUYECKOrO IIOBEJICHHS, CBA3AHHOIO C MPAKTHYECKUM
MPUMEHEHUEM JOCTH)KEHUNW HAYKU U JIESITEIBHOCTBIO YYEHOTO, OCO3HAHME JIMYHOTO
BKJIaJ]a B TOCTPOEHUE YCTOMYMBOTO OYyAYIIEro;

4) 3cTeTHYeCKOr0 BOCIIMTAHUS:

3CTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIOUYAas JCTETHUKY MATEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHHM, PacCyXJACHUN, BOCIPUUMYUBOCTH
K MaTEMaTUYECKUM aCIeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

5) dpuznyecKoro BOCIUTAHNS

c(OpMUPOBAHHOCTh YMEHHs MPUMEHATh MaTeMaTHMYeCKHe 3HAHUA B HMHTEpecax
3I0pOBOTO M 0€30IacHOro o0pa3a JKU3HU, OTBETCTBEHHOE OTHOUIEHHWE K CBOEMY
3I0POBBIO  (340POBOE MHUTAHHE, COATAHCHUPOBAHHBIM pEXUM 3aHATHM M OTAbIXA,
peryisipHas (pusnueckas akTUBHOCTD), (PU3NUECKOE COBEPILIEHCTBOBAHUE IIPU 3aHATHUAX
CIIOPTUBHO-0310POBUTEIILHON 1EATEIIBHOCTHIO;

6) TPY10BOI'0 BOCTIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTHU TPYAOTIOOUS, HHTEPEC K Pa3IUIHBIM
chepam npodeccCHOHANBHON AESATENbHOCTH, CBSI3aHHBIM C MaTeMaTUKOM U €€
MPWIOKEHUSIMU, YMEHUE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymiei mnpodeccun u
peann30BbIBAaTh COOCTBEHHBIC JKM3HEHHBIC IIJIaHBI, TOTOBHOCTb M CIIOCOOHOCTH
K MaTeMaTU4YeCKOMY OOpa30BaHHIO M CaMOOOpPA30BAHUIO HA MPOTSHKESHUH BCEH JKU3HH,
TOTOBHOCTh K aKTHUBHOMY YYaCTHIO B PEIICHUW NMPAKTUYECKHUX 3a/1a4 MaTeMaTH4eCKOU
HaTpaBJIECHHOCTH;
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7) 3K0JIOrM4€CKOro BOCUTAHUSA:

c(OPMUPOBAHHOCTH IKOJOIMUECKON KYJIbTYpPbl, IOHUMAHUE BIUSIHUS COLUAIBHO-
HPKOHOMHUYECKHUX MPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COLUATIBHOM Cpeibl, OCOZHAHHE
JIOOAILHOTO XapakTepa 53KOJIOTMYECKUX Mpo0JieM, OpHUEHTalMsl Ha NPUMEHEHUE
MaT€MaTUYeCKUX 3HAHUM JUIsl pelleHus 3a7ad B O0O0JIACTU OKPYXAIOLIEeW Cpelbl,
IUIAHUPOBAHKE MOCTYNKOB M OLIEHKM MX BO3MOXKHBIX IMOCJHEICTBUI JUIsl OKPYXKarollel
Cpensl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSI:

c(hOpMUPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU U OOILECTBEHHON MPAKTUKH, TOHUMAaHUE MAaTEMAaTUYECKOM HAayKu Kak
cepbl 4eTOBEUECKON 1€ATENbHOCTH, ITANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl PAa3BUTHSA
LUMBUJIM3ALIMM, OBJAJCHUE S3BIKOM MAaTeMaTUKW W MaTeMaTU4YeCKON KyJbTypou
KaK CpeICTBOM TMO3HAaHWS MHpA, TOTOBHOCTb OCYHIECTBISATH MPOEKTHYIO U
MCCIIEIOBATENbCKYIO JEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbpTare n3ydeHus MareMaTUKU Ha YPOBHE CpPEHEro 00IIero oopa3zoBaHUs
y obOyuvaromierocs O0yayT chopmMupoBaHbl MO3HABATEIbHBIE YHUBEpPCAJIbHBIE yueOHBIC
NENUCTBUS, KOMMYHUKATUBHBIC YHUBEpCAIbHbIC Yy4eOHBIC IEHCTBHUSA, PETYISATUBHBIC
YHHUBEpCAJIbHbIE YUeOHBIC IEHCTBUS, COBMECTHAS JEATEIbHOCTD.

IHo3HaBaTe/bHbIC YHUBEPCAJIbHbIC YYeOHbIE 1eiiCTBUA
ba3oBrbie 1oruyeckue 1eMCcTBUA:

BBISBISITh W XapaKTEpPU30BaThb CYIIECTBEHHbIE MPU3HAKA MaTEMaTUYECKHUX
OOBEKTOB, MOHATHUN, OTHOLIEHUN MEXIy MOHATUAMH, (HOPMYIHUPOBATH OIPEACTCHHUS
NOHATHUN, YCTAHABIMBaThb CYILIECTBEHHBIM MPU3HAK KJIaCCU(PUKALUU, OCHOBAHUSA
11 0000ILIEHUS U CPAaBHEHUS], KPUTEPUH NTPOBOJAUMOI0 aHAIIN3A;

BOCIIPUHUMATbh, (POPMYJIUPOBATH U MIPEOOPA30BbIBAThH CYKICHUS: YTBEPAUTEIbHBIE
Y OTpULIATENIbHbBIE, €IMHUYHbIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJSITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M M IPOTHUBOPEUUS
B (hakTax, NaHHBIX, HAOMIOACHUSIX W YTBEPXKICHHUSIX, MpeajiaraTb KpUTEpUU Jis
BBISIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JIeN1aTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, A€TYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIOYEHUH, YMO3aKIOYEHUH 110 AaHAJIOTUH;

IIPOBOJMTH CAaMOCTOATENIBHO JIOKA3aTeJIbCTBA MAaTEMaTUYECKUX YTBEPKICHUIM
(mpsiMble U OT MPOTUBHOI'O), BBICTPaMBAaTh APTyMEHTAIMIO, IPUBOAMTH MPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBOJIBI;

BbIOMpaTh croco0 peleHus yueOHOM 3ajaud (CpaBHMBATh HECKOJBKO BapHAHTOB
pelieHusi, BHIOMpaTh Haubosee MOAXOASAININI ¢ YIETOM CaMOCTOATENbHO BbIJEICHHbBIX
KPUTEPUEB).
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Bba3oBble ucciaenoBare/ibCcKkue AeiiCTBYA .

WCIIOIBb30BaTh BOIMPOCHI KaK MCCJEAOBATEIbCKUM HWHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], GUKCUPYIONIME MPOTUBOpEUne, MpodiemMy, yCTaHaBIMBAThH
HMCKOMOE€ U JTaHHOE, (POPMHUPOBATh TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIIUI0, MHEHUE;

IPOBOJUTh CAMOCTOSITEJIbHO CIUTAHHUPOBAHHBIM AKCIEPUMEHT, HCCIIECIOBAHUE
M0 YCTaHOBJIECHUIO OCOOCHHOCTEH MaTeMaTUueCKoro OObEeKTa, SBJICHHS, MPOIEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy O0BEKTaMHU, SBICHUSIMU, ITPOILIECCAMU;

CaMOCTOSITEIbHO (OPMYJIUpPOBaTh OOOOIIEHHS ¢ BBIBOJABI MO pe3yJjbTaram
MPOBEEHHOTO HAOJIOJCHUS, UCCIEIOBAaHUS, OLICHUBATh JOCTOBEPHOCTH MOJMYYEHHBIX
pe3yJbTaTOB, BHIBOJIOB U 00OOIIIECHMI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpoOIEcca, a TaKKE BbIIBUIATh
MPEATIONIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH HHPOPMALIMH, TaHHBIX, HEOOXOIUMBIX JJIsi OTBETA HA BOIIPOC
U JUIs PEILICHUS 3a]1a4u;

BbIOMpaTh WHOOPMAIMI0 W3 HUCTOYHUKOB PA3JIMUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEeMaTHU3UPOBATh M HHTEPIPETHPOBATH MH(POPMAIIUIO PA3IMYHBIX BHJIOB U (HopM
MIpEACTaBIICHNUS;

CTPYKTYypUpOBaTh HWH(OpMalLIMIO, MPEACTaBISITH €€ B pa3IuuHbIX (popmax,
WJUTIOCTPUPOBATH TpaduyecKy;

OLICHUBATh HAJEKHOCTh MHGOPMAIIUM MO CAMOCTOSITETHLHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHUKaTHBHBbIC YHUBEPCAJIbHbIC Y4eOHbIC JCHCTBUS

BOCIIpMHUMATbL H (bOpMy.]'H/IpOBaTB CYXKIACHHUA B COOTBCTCTBHM C YCIOBUAMHU
Hn OCJsIMHU O6H_ICHI/I$[, sSICHO, TOYHO, I'PAMOTHO BbIPpA’KATh CBOIO TOYKY 3PCHUS B YCTHBIX U
IMHUCbMCHHBIX TCKCTAX, AaBaTbhb IMOJACHCHUSA 110 XOAY PCIICHUA 3aJa4ld, KOMMCHTHPOBATh
IIOJIYYEHHBIN PE3yNbTAaT;

B XOJIe OOCYXJEHMsS 3aJlaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
Hp06HeMI)I, pemaeMoﬁ 3aaa4, BBICKA3bIBATh HWJICHU, HALCIICHHLIC HA IMOHUCK PCHICHUA,
COIIOCTABJITb CBOM CYXICHHA C CYXICHHWAMHU [PYIuX VY4YaCTHHKOB JHaJIora,
OOHapy)KMBaTh pa3inyuve M CXOJCTBO MO3UIINI, B KOPPEKTHOU dopme GopMyanpoBaTh
PasHOorIIaCuA, CBOU BO3PAKCHUA,

NpCACTABJATh PE3YJIbTAaThl PEIICHUS 3aAddd, OKCIICPHUMCHTA, HMCCICOOBAHUA,
IIPOCKTA, CaMOCTOATCIIBHO BBI6I/IpaTB (1)OpMaT BBICTYIIJICHUA C y‘-IéTOM 3aga4
Mpe3eHTAIMU U OCOOCHHOCTEN ayIUTOPHH.

PerynsiTuBHBIC YHHMBEPCAJIbHBbIE Y4eOHbIE 1eHCTBUSA
Camoopranmzanmsi:

COCTaBIIATH IUIaH, AJITOPUTM PELICHHUS 3a]1a4H, BHIOUPATH CIIOCO0 pelIeHus ¢ y4ETOM
UMEIOLINXCS PECYpcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATH BAPUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUY.
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CaMOKOHTPOJIBb:

BJIaJCTh HaBBIKAMHU ITO3HABATEJIbHOW pedIICKCHH KaK OCO3HAHHUS COBEPIIaeMBIX
JNEUCTBUI M MBICIUTEIBHBIX TMPOIECCOB, WX Pe3yJIbTaTOB, BIAJIETh CIOCOOaMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI TPOIECCA M pe3ysibTaTa PEIICHUS MaTeMaTHYECKOU
3a7a4M;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIpU PEHICHUM 3aJa4H,
BHOCHUTHh KOPPEKTHBBI B JCATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENIBLCTB, JAHHBIX,
HaWJICHHBIX OIMNOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEIH U YCIOBHUSM, OOBSICHATH MPUYHUHBI
JOCTKEHUS WM HEJOCTHIKEHUS Pe3yIbTaTOB JIEATeIbHOCTH, HAXOAUTh ONMINOKY, 1aBaTh
OLICHKY TPHOOPETEHHOMY OIIBITY.

CoBMecTHas AeATEeJIbHOCTD.

MMOHMMATD U MCTIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U MHIUBUIYaTIbHON paOOTHI
OpU pelIeHUH Y4eOHbIX 3ajad, NPUHHUMATh 1€Jb COBMECTHOM JESITEIbHOCTH,
IUIAaHUPOBATh OPraHMU3allMI0 COBMECTHOM pPaloThl, pacHpenessaTb BHJIbI padoT,
JIOTOBApUBAThCS, OOCYXKJAaTh IpOLECC U pe3yiapTaT padoTel, 00001aTh MHEHHUS
HECKOJIBKUX JIFOJIEH;

y4acTBOBaThb B TPYyNNOBBIX (opmax paboTsl (0OCYXKAEHHUS, OOMEH MHEHHUH,
«MO3TOBBIE ITYPMbI» U HHBIE), BHITIOJIHATH CBOIO YacTh paOdOThI U KOOPAHUHUPOBATH CBOU
JEUCTBUSA C IPYTMMH YJIEHAMU KOMaH/bl, OLIEHUBATh KAYECTBO CBOEr0 BKJIaJa B OOUIUI
OPOAYKT MO KpUTEPUAM, CHOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOICUCTBHUS.

IIpeaMeTHble pe3yabTaThl OCBOCHUS (enmepanpHON pabodelt mporpaMMbl

M0 MaTeMaTHUKE MPEACTABIICHBI MO rojaM OOY4YeHHS B paMKaX OTIEIbHBIX Y4EOHBIX
KYpPCOB B COOTBETCTBYIOIIMX Pa3iesiaX HACTOSALIEH IPOrPaMMBI.
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYHEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

INOACHUTEJIBHASA 3AIINCKA

VY4eOHsblil Kypc «AnreOpa 1 Hauajga MaTeMaTUYECKOro aHAIM3a» SIBISETCS OJHUM
u3 Hanboyiee 3HAYMMBIX B MPOTpaMMe CPEIHEro OOIIero oOpa3oBaHUSs, MOCKOJBKY,
C OJHOH CTOPOHBI, OH OOECTeurMBaeT MHCTPYMEHTAJIbHYIO 0a3y UId W3Y4EeHHUS BCEX
€CTeCTBEHHO-HAYYHBIX KYPCOB, a C JPYrod CTOPOHBI, (HOPMHPYET JIOTUYECKOE U
abCTpakTHOE MBINIICHHE OOYJYaIOUIMXCsS Ha YPOBHE, HEOOXOJUMOM JJisi OCBOCHUS
uHpopMaThKy, OOIIECTBO3HAHUS, WCTOPUH, CIOBECHOCTHM M JAPYTUX AUCIUIUIMH.
B pamkax mganHOrO ydeOHOTO Kypca OOydaromuecs OBJIAJECBAIOT YHHBEPCATbHBIM
S3bIKOM  COBPEMEHHOM  Haykd, KOTopas  (QOpMYyIUpYyeT CBOUM  JOCTHXKCHHUS
B MaTeMaTtudeckon (opme.

Y4eOHblil Kypc anredpbl 1 HaYal MaTeMaTUYECKOro aHaJIM3a 3aKJIa/IbIBAET OCHOBY
JUISL  YCTIEUTHOTO OBJIAJICHUS 3aKOHAMU (PU3WMKH, XUMHH, OWOJIOTUM, TIOHUMAHMUS
OCHOBHBIX TEHJECHUUN pa3BUTHUS HKOHOMUKH M OOIIECTBEHHON HU3HHU, MO3BOJSET
OPUEHTHUPOBATBCS B COBPEMEHHBIX IIM(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIb30BAaTh HUX Ui JalibHEHIIero oOpa3oBaHUS U B IOBCEIHEBHOM
x®u3Hu. B TO ke  Bpems  oBnajeHue  aOCTPakTHBIMH W JIOTUYECKH
CTPOTUMHU KOHCTPYKIIMSMHU alreOphl U MaTeMaTHUYECKOTO aHajdu3a Pa3BUBACT YMEHHUE
HAXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHMHHOCTH, JOKa3bIBATh YTBEP)KICHUS
C TOMOIIBI0O HHIYKIHMM W PacCyXJaTh JACAYKTUBHO, MCHOJIb30BaTh OOOOIIEHUE WU
KOHKpETHU3alluio, a0CTparupoBaHWe W  aHAJIOTWIO, (OPMHPYET  KpPEaTHBHOE
U KPUTHYECKOE MBIIIJICHUE.

B xoze uzydenus yueOHOro Kypca «Anredpa v Hauajia MaTeMaTHYECKOTO aHAIU3a»
o0 yyaromrecs Hoay4aroT HOBBIH ONBIT PEelIeHUs MPUKIIAIHbIX 3a7a4, CAMOCTOSTEIIbHOT O
MOCTPOCHUSI MAaTeMAaTHMYECKUX MOJENe pealbHbIX CHUTYyalluid, WHTEpPIpETALHUU
MOJIYUCHHBIX PEIICHUH, 3HAKOMATCS ¢ MPUMEPAMH MaTeMaTHYeCKUX 3aKOHOMEPHOCTEN
B IIPUPOJIE, HAYKE U UCKYCCTBE, C BHIIAIOIMIMMUCST MATEMATUUYECKUMU OTKPBITUSIMH U UX
aBTOpaMH.

VY4eOHbIii Kypc 00J1aa€T 3HAYUTEIbHBIM BOCIUTATENbHBIM OTEHIIMAIOM, KOTOPHBI
peam3yercs Kak uepe3 y4yeOHbId MaTepual, CHOCOOCTBYIOUIMH (POPMUPOBAHUIO
HAay4HOTO MUPOBO33PEHUS, TaK U uepe3 crielnpuKy yueOHOU AesTeIbHOCTH, TpeOyronen
IPOJOJDKUTENBHON KOHIEHTPAIlMM BHUMAaHUS, CaMOCTOATEIbHOCTH, AKKYpaTHOCTU U
OTBETCTBEHHOCTH 3a MOJIyYE€HHBINH Pe3yJIbTaT.

B ocHoBe Meronuku oOydeHus ainreOpe M HayajllaM MaTeMaTUYECKOro aHaju3a
JEKUT ACSITEIbHOCTHBIM MPUHIIUI O0yUYESHHUSL.

B crpykrype ydeOHOrO Kypca «Anredpa W Hadasa MaTeMaTHYECKOTO aHAIM3a»
BBIJICJICHBI CIIEIYIOINE COIePKaTEIbHO-METOIUIECKIE THHIH: «Urca ¥ BEIYUCICHUY,
«DyHkuuu U rpadukuy, «YpaBHEHUSI U HepaBeHCTBa», «Hauanma maTemaTmyeckoro
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aHanmm3a», «MHOXeCTBa W JIOTHKa». Bce OCHOBHBIC COIEpXKATEIbHO-METOAMYCCKUE
JVMHAHA W3Y4YaloTCs Ha MPOTSHKCHHUH JBYX JIET OOyYeHHs Ha YPOBHE CPETHETO OOIIero
00pa3oBaHus, €CTECTBEHHO JIOMOJIHSISA JAPYr JIpyra W IMOCTEIIEHHO HACHIIIAsICh HOBBIMHU
TEMaMHu H pasjienaMu. J{aHHBIH y4eOHBIN Kypc SBISCTCS WHTETPATHBHBIM, MOCKOJIBKY
00BeIMHSACT B ce0e copepKaHhe HECKOJIBKUX MaTeMaTHUYCCKUX JTUCHIHUILIIMH, TAKUX Kak
anreOpa, TPUTOHOMETPHSI, MATEMaTHUCCKHI aHAJIN3, TCOPHSI MHOXKECTB, MaTeMaTHYECKast
Joruka U apyrue. [lo Mepe Toro kak oOydaromuecs: OBJIaJCBAIOT BCE OoJiee MUPOKUM
MaTeMaTHYeCKUM  amlmapaToM, y HHUX  TocjenoBaTellbHO  (opmupyercs W
COBEPIIICHCTBYETCS YMCHHE CTPOMTh MAaTEMaTHYCCKYI0 MOJICIbh PEATbHON CHUTYyaIlHuH,
NPUMCHSATh 3HAHUWS, IOJydEHHBIC TP HM3YYCHUH YYeOHOro Kypca, Ui pPEIIeHUs
CaMOCTOATENIbHO  C(POPMYJIMpPOBAaHHOW  MaTreMaTHYEeCKOW  3aJadyM, a  3aTeM
UHTEPIIPETUPOBATH CBOI OTBET.

ConepxkarenpbHO-MeTOAMYECKasT JMHUA «YuWCia W BBIYHMCICHUS) 3aBeplIacT
dbopMupoOBaHHE HABBIKOB HCIOJIB30BaHUS JACUCTBUTENBHBIX YHCEN, KOTOpOe OBLIO
HA4YaToO Ha YPOBHE OCHOBHOTO 00IIero odpasoBanus. Ha ypoBHe cpemHero oOriero
o0pa3oBaHus 0CO00C BHHMAaHHE YACHSICTCS (OPMUPOBAHUIO HABBIKOB PAIMOHAIBLHBIX
BBIUMCJICHUN, BKJIIOYAIOIINX B CeOsl MCIOJB30BaHUE PA3IUYHBIX (HOpM 3aIMCH YHUCIIA,
YMEHHE JIeJaTh NPUKHJIKY, BBIIOJIHATh IMPUOJMKEHHBIC BBIYUCIICHUS, OIICHHBATH
YHCIIOBBIE BBIPAXKECHHS, pabOTaTh C MaTEeMAaTHYECKUMH KOHCTAaHTaMU. 3HAKOMBIC
00yJaronMMcsi MHOXKECTBA HATypaJIbHBIX, IIENIbIX, PAIMOHATIBHBIX M JIEHCTBUTEIHHBIX
YHCEIT JOMOJIHSIOTCS MHOYKECTBOM KOMIUICKCHBIX YHCell. B KaKI0M M3 3TUX MHOXKECTB
paccMaTpUBAIOTCSI CBOMCTBEHHBIC €My CIENU(UYCCKUE 33Ja4d U OINEpaIiK: JICIICHUC
HAIIEeJI0, ONEPUPOBAHME OCTATKaMU Ha MHOXECTBE IICNBIX YHUCEI, OCOObIC CBOMCTBA
palMOHANBHBIX M HPpAIllMOHATBHBIX YHCEN, apu(PMETHUYCCKHE OIEpallH, a TaKKe
U3BJICUCHHUE KOPHS HATypPaJlbHOM CTCMCHHM HA MHOXECTBE KOMILUICKCHBIX YHCEIL
bnaromapss TOCIeIOBaTSIIbHOMY PACIIMPSHHUIO Kpyra HCIOIb3YeMbIX YHCET |
3HAaKOMCTBY C BO3MOXXHOCTSIMH WX TNPUMEHEHHUS i1 PEIICHHS Pa3IMdHbIX 33134
dbopMupyeTcsl TpencTaBlICHHE O CJAWHCTBE MaTeMAaTHKH KaK HAyKd H e€ poju
B IIOCTPOCHHHM MOJICJCH pEaTbHOr0 MHpa, IIMPOKO HCIOJIB3YIOTCS 0000IIeHNue Hu
KOHKPETH3AIIHSL.

JIuaust «Y paBHEHUS M HEPABEHCTBA» PEATM3YETCs Ha MPOTSHKEHUH BCETO 00 yueHUS
Ha YPOBHE CpeIHEro 001ero oopazoBaHus, MOCKOIbKY B KaxaoM paszzene [IporpaMmbl
IPEyCMOTPEHO PEIICHUE COOTBETCTBYIOMIMX 3adad. B pe3ympTare oOydaromiuecs
OBJIQJICBAIOT PA3JIUMYHBIMA METOJIaMU PEIICHUS PAlMOHAILHBIX, HPPAIMOHAIBHBIX,
MOKa3aTeJIbHBIX, JIOTAPH(PMHUICCKHX H TPUTOHOMETPHUYCCKUX YPaBHCHHM, HCPABESHCTB U
CHCTEM, a TaKKe 3aJay, coJepKammx mapameTpbl. [loMydeHHBIE YMEHHS IIHPOKO
UCTIOJIB3YIOTCS MPU MCCIICIOBAaHUM (PYHKIIMHA C TIOMOIIBIO TTPOM3BOIHOM, MPH PEIICHUN
NPUKJIATHBIX 33124 M 3a/a4 Ha HAXOXJICHHWE HAWOOJBINNX W HAWNMCHBINUX 3HAYCHUH
byakuuu. JlanHas conmep)katenbHas JMHHUS BKJIIOYAeT B ceOs Takke (HopMHUpOBaHUE
YMEHUW BBITIOJNHATH PAcY€Thl IO QopMyliaM, MpeoOpa3oBaHUs paIlMOHATBHBIX,
UPPAIMOHANIBHBIX W TPUTOHOMETPUYCCKUX BBIPOKCHH, a TaKKE BBIPAKCHHIM,
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coAepXkalllux CTeneHu U Jjorapupmbl. braromaps u3ydeHHIO anreOpanydecKkoro
MaTepuana MpPOUCXOIUT AajbHEIlIee pa3BUTUE AITOPUTMHUYECKOIO U aOCTPAKTHOTO
MBIIUIEHUS 00yJarouxcsi, GOPMUPYIOTCA HABBIKU AETYKTUBHBIX PAaCCyXIEHUMH, paObOThI
C CUMBOJIbHBIMU (hOpMaMHU, MPEICTABIECHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHUJIE
paBEeHCTB M HepaBeHCTB. AureOpa mnpeaigaraer 3((EKTUBHbIE HHCTPYMEHTHI
JUISL peLIEHUs] MPAKTUYECKUX M €CTECTBEHHO-HAYUHbIX 33]1a4, HAIJISAHO IEMOHCTPUPYET
CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKHU.

ConpepxxarenbHo-MeToaudeckass JuHUA  «DyHKUMH W TpaQuUKU»  TECHO
nepervieTaeTcss ¢ APYruMU JMHUSAMHE y4eOHOro Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3aJa€T  MOCJEAOBATENbHOCTh  M3YYEHHMs ~ marepuana. V3ydyeHue  CTENEHHOW,
NOKa3aTeJIbHOM, JIorapuMUUECKOH UM TPUTOHOMETPUUECKUX (YHKIIMM, UX CBOMCTB U
rpauKoOB, HCIIOJNBb30BAaHME (QYHKIUI [UIsl pElIeHUs 3a4ad M3 JpYrux ydeOHbIX
IIPEIMETOB U PEAJIbHOM KU3HU TECHO CBSA3aHO KaK C MaTEMaTUYECKUM aHAIM30M, TaK U
C pelleHHeM YpaBHEHMH M HepaBeHCTB. llpm 3TOM Oosblioe BHHMaHUE YIEISIETCS
(GbOopMUPOBAHUIO YMEHUS BbIpaXaTh (HOPMYIaMH 3aBUCUMOCTH MEXIY Ppa3IUYHBIMU
BEIMYMHAMHU, HCCIIE0BATh MOJIy4yeHHbIE (PYHKIIMH, CTPOUTH HX Tpaduku. Marepuan
ATOW COZEPKATENbHON JMHUYU HALEJIEH HAa PA3BUTHE YMEHHI M HABBIKOB, IMO3BOJISTFOIIMX
BBIPaXKaTh 3aBUCUMOCTH MEXK]y BEJIMYMHAMU B Pa3iM4HOM (opMe: aHATUTHYECKOM,
rpaduueckoi U caoBecHOM. Ero usydenue cnocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO
MBILUICHUS, CIIOCOOHOCTH K OOOOIIEHHWI0O M KOHKPETU3ALUU, HCIOJIb30BaHUIO
aHAJIOTUH.

CopepxatenbHass JuHUA «Havama wmaremaTM4eckoro aHaiau3a» MO3BOJISIET
CYLIECTBEHHO pAaCIIMPUTh KPYr KaK MAaTeMaTHMYeCKUX, TaK M NPUKIAIHBIX 3ajad,
JIOCTYIHBIX 00y4aromuMcs, TaK KaK y HUX MOSIBISIETCS BO3MOXKHOCTb CTPOUTH TpaduKu
CIIOKHBIX (DYHKLMH, ONpeesaTh UX HAaUOOJIbIINEe U HAUMEHBIITNE 3HAYEHUS, BEIUUCIISATD
wiomaau GUryp u o0bEMBI TeJ, HaXOAUTh CKOPOCTU U YCKOpEHHUs MpoleccoB. JanHas
COJeprKaTebHasl JIMHUS OTKPHIBAET HOBBIE BO3MOYKHOCTH MTOCTPOEHUS MATEMATHYECKUX
MOJENIEd  peanbHbIX CUTyalud, I[IO3BOJSIET HAaxXOAWTh HAWIy4dlllee pelIeHue
B MPUKIAAHBIX, B TOM YHUCJIE COLHUAIBHO-I)KOHOMHYECKUX, 3ajadyax. 3HAKOMCTBO
C OCHOBaMM MAaTEMaTHYECKOIO aHajlu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,
(OpMaAJIBHO-JIOTUYECKOTO M KPEaTUBHOIO MBIIUICHUS, (POPMHUPOBAHMIO YMEHUH
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTE€MaTWKUM B HAyKe, TEXHUKE M HCKYCCTBE.
OOyuaroiuecs: y3HatOT O BBIAIOIIMXCS pe3yJIbTaTax, MOJIYYEHHBIX B XOJ€ Pa3BUTHUS
MaTeMaTUKHU KaK HayKH, U 00 UX aBTOpax.

CopepxaTteabHO-MeTOANYECKas: TUHUSA «MHOXKeCTBa M JIOTHMKa» BKIIOYAET B ce0s
AJIEMEHTBl TEOPUU MHOYKECTB U MAaTEMaTUYECKOH JIOTUKU. TeopeTUKO-MHOXECTBEHHbIE
MPE/ICTABIICHUs MPOHMU3BIBAIOT BECh KYypC IIKOJBHOW MAaTreMaTWKH M MpPejararT
Hanbosiee YHHUBEPCAIbHBIN SI3bIK, OOBEIUHSIOUIMI BCE pa3ieibl MaTeMaTHUKU U €€
IIPWJIOXKEHH, OHYU CBS3BIBAIOT PA3HBIE MATEMATUYECKUE TUCLIUIUIMHBI U UX TPUIOKECHUS
B eauHoe uenoe. IloaTomy BaXHO JaTh BO3MOXKHOCTh OOYydYarolleMycsi MOHMMATh
TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOM MATEMAaTHMKW M MCIOJb30BaTh €ro
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JUTS BBIPQKEHUSI CBOMX MBICICH. [[pyriM Ba)KHBIM MPU3HAKOM MATEMAaTHKH KaK HayKH
ClIeyeT TpU3HATh CBOMCTBEHHYIO €M CTPOrocTh OOOCHOBAaHMI U CJeIOBaHUE
OIpeNIeIEHHBIM TPaBUJIaM TOCTPOCHUS OKA3aTeNbCTB. 3HAKOMCTBO C JJEMEHTaMU
MaTEMaTUYeCKOH JIOTUKH  CIOCOOCTBYET PAa3BUTHIO  JIOTHYECKOTO  MBIIUICHUS
00y4aronmxcs, MO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYECKHX
npaBwI, (GOPMUPYET HABBIKA KPUTUIECKOT'O MBITUICHHUS.

B yuebHoM Kypce «Anredpa U Hayaia MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MaTeMaTHYECKOTO MOJCIMPOBAHUS, KOTOpPhIE MPHU3BAHBI CIOCOOCTBOBATH
(GhOpMUPOBAHUIO HABBIKOB MOCTPOCHUS MOJICTICH peanbHBIX CUTYyaIlui, WCCIECIOBAHUS
ITUX MOJENie C TIOMOIIBIO ammapata aiareOpsl W MaTEeMaTUYeCKOTO aHalln3a,
WHTEPIPETally TIOTYYCHHBIX pPE3yabTaToB. TakWe 3amaHus BIUICTEHBI B KaXKIbIH
U3 pa3esioB MpOrpaMMbl, IOCKOJIBKY BECh Marephal y4eOHOro Kypca IIUPOKO
UCTIONB3YeTCS JUIA  pElIeHUS TPUKIAAHBIX 3amad. [lpu  pemieHuM  peabHbIX
MPAaKTHYECKUX 33]a4 00ydaromuecs: pa3BUBAIOT HAOIOIaTEIPHOCTh, YMEHHE HAXOAUTh
3aKOHOMEpPHOCTH, a0CTparupoBaThCs, HCIONb30BATh AHAJIOTHUI0, 0000IIaTh U
KOHKPETHU3UPOBaATh MpodsieMy. JlesTenbHOCTh MO (POPMUPOBAHHUIO HABBHIKOB PEIICHUS
NPUKIATHBIX 3aJlad OPraHU3yeTcs B IMPOIecCe M3YyYeHHUs BCEX TeM Y4eOHOro Kypca
«Anre0Opa 1 HayaJla MaTEMaTHYECKOTO aHATH3a.

Ha usydyenue ydeOHOro Kypca «Airebpa M Havajga MaTEMaTUYECKOTO aHAIHM3a»
orBoauTcs 272 4daca: B 10 kxmacce — 136 vacoB (4 yaca B Hemenmio), B 11 kmacce —
136 yacoB (4 yaca B HEZIEIIO).

COILEPKAHUE OBYUEHUA
10 KVIACC

Yucaa 1 BIYUCICHUS

Pammonanpabie uncna. OOBIKHOBEHHBIC W JIECATHYHBIE JPOOH, MPOIICHTHI,
OeckoHeuHble iepuoanyeckue apodu. [Ipumenenne npodeit 1 MPOIEHTOB I PELICHHUS
MPUKJIAHBIX 337a4 U3 Pa3JINYHbIX OTPACIIEH 3HAHUHN U PEANbHOUN KU3HHU.

JlelictBUTeNnbHbIE  yuchaa.  PanuoHanbHbIE W HMppalMOHAIbHBIE  YHCIA.
ApudmMernueckue ornepanuu ¢ 1eUCTBUTEIbHBIMU YUCIaMU. Molylb 1eMCTBUTEILHOTO
yuca u ero ceorcta. [IpubnukEHHbIC BEIYUCIICHUS, TTPaBUiIa OKPYTICHU S, TPUKUIKA U
OLICHKA PE3yJbTaTa BHIYUCICHUMN.

Crenenb ¢ nensIM mokaszareneM. buaom Herotona. Mcnonp3oBaHue moaxoasinei
dbopMbl 3amucH  JCHCTBUTENBHBIX 4YHCEN ISl pEelIeHUS NPaKTUUYECKUX 3aad U
MPEACTABJICHUS JaHHBIX.

ApubmMernyeckuii KOpeHb HaTypaIbHOW CTETIEHU U €r0 CBOMCTRA.

CreneHb ¢ palMOHaJbHBIM  I[OKa3aTreieM ©W €€  CBOWCTBA, CTEINEHb
C JEHCTBUTEIIbHBIM TOKA3aTEJIEM.

Jlorapudm uymcma. CpoiictBa norapudma. JlecaTUUHBIE U HATypaJbHBIC
Jorapu@mai.
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CuHyc, KOCHHYC, TAaHT€HC, KOTAaHI'€HC YHCJIOBOIO AapryMeHTa. ApKCHHYC,
APKKOCUHYC U APKTAHT€HC YHUCIIOBOT'O apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxaecTBa U TOXKJIECTBEHHBIE MPeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUsS] W ypaBHEHUA-CIeACTBUSA. HepaBeHCTBO, pelieHue
HEpPABEHCTBA.

OCHOBHBIE METOJIBI PEIICHUS] TENbIX M JIPOOHO-pAIMOHANBHBIX YpPaBHEHUH U
HEPABECHCTB. MHOTOWICHBI OT OHOM NMEPEMEHHOU. JleeHrne MHOTOWIeHa Ha MHOTOYJICH
c octatkoM. Teopema be3dy. MHorousnensl ¢ mensiMu kodddunmuentamu. Teopema
Buera.

[IpeoOGpa3zoBaHusl YUCIOBBIX BBIPAKEHUHN, COJIEPIKALUX CTEIIEHU U KOPHHU.

NppanunonansHeie ypaBHeHHs. OCHOBHBIE METOJbl PEUICHUS WPPALMOHAIBHBIX
YpPaBHECHUU.

[TokazarenbHble ypaBHEHHs. (OCHOBHBIE METOABl PEHIEHUSA TOKA3aTEJIbHBIX
YPaBHEHHM.

[TpeobGpazoBanre BEIPAKEHUM, COAEPKAIINX JIOTAPUPMBEI.

Jlorapudmudeckue ypaBHeHUS. OCHOBHBIE METOIBI PEIICHHS JIOTApU(PMUISCKUX
YPaBHEHH.

OcHoBHbIE TPUTOHOMETPUYECKHUE bopMyIIbL. [TpeoGpazoBanue
TPUTOHOMETPUUECKUX BBIPAXKEHUN. PellleHne TpPUroHOMEeTpUYECKUX YPABHEHHM.

Pemenune cucrem JIMHENHBIX ypaBHEHUH. MaTpuLia CUCTEMBI IMHENHBIX YPABHEHU .
Onpenenurenb MaTpUIlbl 2X2, €ro TEOMETPUUECKAN CMBICT U CBOWCTBA, BBIYHMCICHUE
€ro 3HAYCHUSA, NPUMEHEHHUE OMNPEICIUTENs Il PEUICHUS CHCTEMbl JIMHEHHBIX
ypaBHEHUU. PemieHne npukiagHbIX 3a71a4 ¢ MOMOIIbI0 CUCTEMbI JIMHEUHBIX YPAaBHEHUM.
HccnenoBanre moCTpOCHHOM MOJENU € IOMOIIBIO MATPULL U ONIPEAECITATENEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJEIEN peaJIbHOM CUTyalMd C [OMOIIBIO
YPaBHEHHM W HepaBeHCTB. [IpuMeHEHME ypaBHEHMHM M HEPABEHCTB K PELICHHIO
MaTeMaTUYECKHX 3a7a4 M 3a7a49 U3 Pa3IuIHBIX 00JJacTei HAYKH U peabHOU KU3HM.

DOyHKUMH U rpaPuKu

OyHKIM, crnocoObl 3amaHus  (yHKIUW. B3auMHO oOpaTHble (YHKIUU.
Komnoszumus dynkuuit. ['padux pynkunn. IneMeHTapHbie peodpa3oBanus rpadukoB
b yHKIHIA.

OOmacte ompeaeneHUss W MHOXKECTBO 3HaueHud GyHkuuu. Hymm ¢yHKOuw.
[IpomexxyTkn 3HaKOMOCTOAHCTBA. YETHble U Heu€THble (yHkuuu. llepuognueckue
¢yskuy. [lpoMexyTku MOHOTOHHOCTH (PyHKIIUU. MaKkCUMyMbl U MUHUMYMBI () YHKITHH.
Haubonpiee n HaumeHblee 3Ha4eHus1 QYHKIIUU HA IPOMEKYTKE.

Jluneitnasi, KBagpaTH4Hass ¥ JPOOHO-JIMHEWHAs (PYHKIMU. DJEeMEHTapHOE
UCCIICZIOBAHKE U TIOCTPOEHUE UX TPaPUKOB.

CrenenHast (yHKUMS C HaTypajdbHBIM W LETbIM ToOKazarenem. EE cBoiicTBa u
rpaduk. CBoicTBa U rpaduK KOpHSA N-0Ml CTENEHW KakK (PYHKIUU OOpaTHOM CTerneHH
C HaTypaJIbHBbIM IOKA3aTeJIEM.
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[lokazarenbHass u Jsorapudmuyeckas GYHKIUM, WX CBOMCTBA W Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIIUN ISl pEIICHUS] YPABHEHHI.

Tpuronomerpuyeckasi OKpy>KHOCTb, ONPEACICHUE TPUTOHOMETPUYECKUX (DYHKITUN
YUCJIOBOTO apryMeHTa.

OYHKIMOHAIILHBIE 3aBUCUMOCTH B PEAIbHBIX Mpoleccax W siBiaeHusx. ['paduxu
pEeaTbHBIX 3aBUCUMOCTEM.

Hayana maTreMaTH4eCKOro aHaju3a

ITocnemoBarenbHOCTH, CIOCOOBI  3aJaHUs  IIOCJEeAOBaTeNnbHOCTEH. Merton
MaTeMaTUYECKOW HMHAYKIUMU. MOHOTOHHBIE M OTrPaHUYEHHBIE MOCIEAOBATEIHLHOCTH.
HcTopuss BO3HMKHOBEHHSI MAaTEMAaTUYECKOIO aHalu3a KaKk aHajau3a OECKOHEYHO
MaJIbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reomerpuyeckass mporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH TI€OMETPUUYECKON
nporpeccun. JIMHEWHBIM M 3KCINOHEHUHAIBbHBIA pocT. Yucno e. dopmyna ClI0KHBIX
IIPOLIEHTOB. VCronbp30BaHuE MPOTPECCUN I PELICHUs] PEAIBHBIX 3a4a4 IPUKIAIHOTO
XapakTepa.

HenpepsiBHble QyHKIIMU U UX cBoiicTBa. Touku pa3pbiBa. ACUMITOTHI rpagUKOB
¢byukuuii. CpoiictBa (GYHKIIMHA HENpPEephIBHBIX Ha OTpe3ke. MeToj HHTEpBajIoB
JUIS pellieHusl HepaBeHCTB. [IpuMeHeHne cBONCTB HENPEPHIBHBIX (QYHKIUHN JJIS1 PELICHMUS
3a11ay.

IlepBass u BTOpas mpousBoAHbIe (QyHKIMU. OnpeneneHue, reoMEeTPUUYECKUN U
(u3HYECKUIl CMBICI TPOU3BOJHOM. Y paBHEHHUE KAacaTeIbHON K rpaduKy (QyHKIIHH.

[IpousBoanbie 31emMeHTapHbIX (GyHKUMA. [Ipon3BogHas cymMMbl, TPOM3BENEHHS,
YaCTHOT'O ¥ KOMITIO3ULIUU (DYHKITHIA.

MHoxkecTBa U JIOTMKA
MHOK€ECTBO, Onepaluy HajJ MHOKECTBAMHU U MX CBOMCTBA. Jlmarpammsbl Dunepa—
Benna. IIpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOI'O aIllapaTa /i OMUCAHUs PEaIbHBIX
MPOLIECCOB U SIBJICHUH, IPU PEIICHUH 337a4 U3 APYrUX y4eOHBIX IPEIMETOB.
Onpenenenune, TeopemMa, CBONCTBO MAaTeMaTUYECKOro OOBEKTa, CIEJICTBUE,
JI0OKa3aTeIbCTBO, PABHOCUJILHBIEC YPABHEHUS.

11 KVIACC

Yucia 1 BBIYMCICHUS

Harypanbnsie u nensie uncna. [lpumeHeHne Mpu3HAKOB IEIIUMOCTH LENBIX YUCET,
HanOonpIui o0muii nemurens (nanee — HOJI) n HanMmeHsbIee od1iee KpaTHoe (J1aiee —
HOK), ocratkoB mo moaymwo, airoputMa EBKinma s pelieHus 3aaad B LEJbIX
quciax.

KommiekcHbie uncia. AnreOpanueckass U TpUTOHOMETpHUYECKas (POpMBbI 3alUCH
KOMIUIEKCHOTO 4YHucia. Apudmernyeckue omnepanud ¢ KOMIUIEKCHBIMU YHUCIaMHU.
N300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOpAMHATHOM miockoctu. dopmyna Myaspa.
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KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [IpumeHeHme KOMIUIEKCHBIX YHUCEN
JUISL pelIeHusT GU3NYECKUX U T€OMETPHUUYECKHUX 3a/1a4.

YpaBHeHUS] U1 HEPABEHCTBA

Cucrema ¥ COBOKYITHOCTh YPABHEHUN M HEPABEHCTB. PaBHOCUIIbHBIE CHCTEMBI U
CUCTEMBI-CJIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTRBA.

OTt60p KOpHEN TPUTOHOMETPUYECKUX YPaBHECHUU Cc IIOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. PenieHne TpuroHoMeTpu4eCKuX HEPAaBEHCTB.

OCHOBHBIC METOJIbI PEIICHUS TTOKA3aTEIbHBIX U JOrapu(PMUIECKUX HEPABCHCTB.

OCHOBHBIE METO/Ibl PELICHUSI UPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHbIE METO/ABI PEIICHUSI CUCTEM U COBOKYMHOCTEM pallMOHAJbHBIX,
UPpaAMOHATBHBIX, TTOKA3aTEIBHBIX U JIOTapU(PMUIECKUX YPaBHEHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MApAMETPAMH.

[IpumeHeHne ypaBHEHHM, CHCTEM M HEPABEHCTB K PEIICHUI0 MAaTeMaTUYECKHUX
3aa4 U 3a7a4 U3 PA3IMYHBIX O0JacTeld HAyKu M peaibHOM >KU3HU, UHTEpHpeTanus
MOJYYECHHBIX PE3YJIbTATOB.

DyHKUMH U rpaPuKu

I'padux xommosunuu Qyukuuit. ['eomerpuueckue o00pa3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIHH, UX CBOMCTBA U IPapuKH.

['paduueckue MeToabl pelieHrs ypaBHEHHUN U HepaBeHCTB. [ paduyeckue MeTo bl
pELIeHUS 3a/1a4 C TapaMETPaMH.

Ucnonb3oBanue rpadukoB (QyHKIUN IS HCCIEIOBaHUS  MPOIECCOB U
3aBUCUMOCTEH, KOTOPHIE BO3HMKAIOT MpH pEIICHUWH 3a4ady M3 JpYrux YyueOHBIX
MIPEAMETOB U PEATTBHOMN KU3HMU.

Hayana maTreMaTH4eCKOro aHajau3a

[IpumeHeHre NPOU3BOIHOM K HCCIEAOBaHUIO (YHKIUMH Ha MOHOTOHHOCTh H
KcTpeMyMbl. HaxokzeHune HamOOoJbIIEro M HAaUMEHBIIETO 3HAYEHWH HENpPEepbIBHOU
(GYHKIIMHM Ha OTpPE3KE.

IIpuMenenne npon3BOAHON AU HAXO0KICHHS HAWIIYYIIET O PELICHUS B IPUKIIAIHBIX
3aj1a4ax, i ONpeeNICHUs] CKOPOCTU U YCKOPEHHUS ITPOLIECCa, 3a1aHHOT0 (pOpMYIIoN Ui
rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO  MepBooOpa3HbX. [lepBooOpasHbie
aneMeHTapHbIX GyHKuMil. [IpaBuna HaxoxkAEeHUS IEPBOOOPAHBIX.

WNurerpan. I'eomerpudeckuii CMBICI HMHTErpajia. BblYuciaeHUE ONPEneIEHHOIO
uHTerpaia no popmyne Hetorona—Jleibuuiia.

[IpumeHeHne MHTErpana A HaXOXKJIEHU IUIOIAeH MIOCKUX Quryp u o0bEMoB
Ir€OMETPUUYECKUX TEIL.

[Ipumepsl  pemenuit  auddepeHMaNbHBIX  ypaBHEHH. MartemaTuueckoe
MOJIEJIMPOBAHHE PeAIbHBIX MTPOLIECCOB ¢ MOMONIBIO AU(PPEpEHIINANTBHBIX YPaBHEHUH.
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NNPEAMETHBIE PE3YJIBTATBI

K konity oOydenus B 10 kiracce oOy4aromuiicss HOJy4UT CIAEAYIOMINE IPEAMETHBIE
pE3yJIbTATHI IO OTAEIBHBIM TeMaM (eaepaabHON padouell mporpaMMbl yueOHOro Kypca
«Anrebpa 1 Havaja MaTEMaTUYECKOTO aHAINU3ay:

Yucia 1 BBIYUCJICHUS:

CBOOOJIHO  OMEpPUPOBATh TMOHATUSIMU: PANMOHAIBHOE YHUCIO, OECKOHEUYHas
nepuoanydeckas IpoOb, MPOIEHTHI, UPPALMOHATBHOE YHUCIIO, MHOXKECTBA PalliOHAIbHBIX
Y JICUCTBUTENIBHBIX YUCEI, MOJYJIb JEHCTBUTEILHOTO YUCTA;

MPUMEHSTh IPOOW M TIPOIEHTHI JUISl PEIICHUs TMPUKIAIHBIX 3a7ad U3 Pa3TMYHbIX
OTpacJiell 3HAaHUW U PEAIbHOMN KU3HU,

MPUMEHSTh TPUOMMKEHHBIE BBIYUCICHUS, TpaBUjia OKPYIJICHUS, NPUKHUIKY U
OLIEHKY PE€3yJIbTaTa BEIYUCIICHUM;

CBOOOZHO OINEpPUPOBATh MOHATUEM: CTENEHb C IEJIbIM MOKa3aTeNIeM, UCIOJIb30BATh
MOAXOIAILYI0 POpPMY 3aMKUCH AEUCTBUTENBHBIX YUCEN JIS pEIICHUS PAKTUYECKUX 3a1a4
Y NIPEACTABJICHUS TaHHbIX;

CBOOOZHO OMEPUPOBATH TMOHATHEM: apU(PMETUUYECKUN KOpPEHb HaTypalbHOU
CTEIICHU;

CBOOOJTHO OMEPUPOBATH MOHSATUEM: CTEIICHD C PAIIMOHAIBHBIM MTOKA3aTEIEM;

CBOOOJTHO ONIEpUPOBATH MOHATUAMU: JIOTapU(PM UKCIIa, IECITUUHBIC U HATYPaJIbHBIC
Jorapu@mel;

CBOOOIHO OMEpUPOBATh TMOHATUSIMU: CHHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC
YUCIIOBOT'O apTr'yMEHTA;

ONEPUPOBATh MOHATHSIMH: ApPKCUHYC, ApPKKOCMHYC W apKTaHIM€HC YHUCIOBOIO
apryMeHTa.

YpaBHeHUs] M1 HEPABEHCTBA:

CBOOOJTHO ONEpUPOBATh MOHATHSAMHU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCHUJIbHBIC YPABHEHUS U YPABHECHUS -CIIEACTBHS, PABHOCUJILHBIE HEPABEHCTBA,

MIPUMEHSTH PA3INIHBIC METOIbI PEIICHUS PAITMOHATBLHBIX B APOOHO-PAITMOHATBHBIX
YPaBHEHU, IPUMEHSATh METOJ] UHTEPBAJIOB IS PEIICHUS HEPABECHCTB;

CBOOOAHO OMNEPUPOBATH TMOHATUSAMHU: MHOTOWIEH OT OJHOW TEepPEMEHHOM,
MHOTOWIEH C LENbIMU KO3 UIIMEHTaMH, KOPHU MHOTOYJIeHa, MPUMEHSTh JCJICHUE
MHOI'O4JIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u reopemy Buera st perienus
3a/1ad4;

CBOOOJIHO OMEPUPOBATh MOHATUAMU: CHUCTEMa JIMHEHHBIX YpaBHEHHM, MaTpHIIa,
ONPENCIUTEb MATPULBI 2 X 2 U €r0 TE€OMETPUYECKAN CMBICT, UCIIOIb30BaTh CBOMCTBA
onpenesuTenss 2 X 2 i BBIYUCICHUS €r0 3HAYCHHS, MPUMEHATH OINPEICIUTENN
JUISL PELICHUST CUCTEMbl JIMHEWHBIX YPaBHEHUW, MOIEIUPOBATH PEAbHBIC CUTYAIUU
C TOMOIIBI CHUCTEMBI JIMHEHMHBIX YPAaBHEHUH, HUCCIEA0BAaTh IOCTPOCHHBIE MOJEIN
C IOMOUIBIO MATPULL U ONPEACTUTENICH, HHTEPIIPETUPOBATH MTOTYUYECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSIMH JIJIsl TPeoOpa30BaHMsl BRIPAKECHU;
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BBITMIOJIHATh TIPEOOpa30BaHUsl UYMCIOBBIX BBIPAKEHUH, COAEpXKAIIMX CTEIEeHU
C PallMOHAJIBHBIM TOKA3aTENIEM;

UCMOJIb30BaTh CBOMCTBA JIOTapu(PMOB JUIsl MpeoOpa3oBaHUs JOrapuPMUUYECKUX
BBIPAKECHUM;

CBOOOJIHO ONEpUPOBaTh MNOHATHUSAMH: HUpPpaLMOHAIbHbBIE, IOKa3aTeJbHbIE U
Jorapu(MUYECKUe YpaBHEHHUS, HAXOAUTh WX PEIICHHUS] C TMOMOIIbI0 PaBHOCHIIbHBIX
IIEPEXOI0B UJIN OCYILECTBIISAA TPOBEPKY KOPHEH;

OPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKUe (OpPMYIbl sl MpeoOdpa3zoBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOZHO OINEPUPOBATH MOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE, TPUMEHSTh
HEoOXoauMble (OpPMYJBI ISl PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKHUX
YpaBHEHUU;

MOJIETIMPOBATh pPealibHbIE CUTYAI[MH Ha SI3bIKE anreOpbl, COCTABISATh BBIPAKEHUS,
YPaBHEHHUS, HEPABEHCTBA N0 YCJIOBHMIO 33J1a4d, HMCCIENOBATh MOCTPOEHHBIE MOJEIU
C MCMOJIb30BaHUEM armapara aiareopsol.

DYyHKIHUU U TPAPUKH:

CBOOOJITHO OIEPUPOBATh MOHATUSAMU: (PYHKIHS, CIOCOOBI 3anaHusi (YyHKIUH,
B3aMMHO OOpaTHbie (DYHKIIMH, KOMIO3UIUA (QYHKIHM, Tpaduk (YHKIIUU, BBIOIHSATH
3JIEeMEHTapHbIE MPeoOpa3oBaHus rpaPUKOB PYHKIUA;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: 00JIACTh ONPEAETIECHUS U MHO)KECTBO 3HAUCHUM
byHKIMY, HYTU (YHKIINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJTHO  ONEpPUPOBaTH MOHATUSAMHU: UETHbIE M  HEUYETHbIE  (YHKIIUH,
nepuoanyeckue (QyHKIIMH, MPOMEXKYTKM MOHOTOHHOCTH (YHKIHH, MAaKCUMYMBI U
MUHUMYMBI QYHKIIMH, HAUOOJIbIIIEe U HAaMEHbIlIee 3HaUeHUEe GYHKIIMU Ha TPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSAMHU: CTETICHHAS (DYHKITUS C HATYpPabHBIM U IEJIBIM
nokaszaTesieM, rpauk CTENeHHOM (QYHKUIMU C HATypajbHBIM M IEJIBIM IOKa3aTeleM,
rpaduK KOpHS N-OM CTeNeHUW Kak (YHKIMH OOpaTHOM CTENEeHH C HaTypalbHbIM
noKazaTeJieM;

OIIepUPOBATh NOHATUAMM: JTUHEHWHAs, KBaApaTHUHas U APOOHO-TMHENHHas PyHKIIUH,
BBITIOJTHSATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U MTOCTPOEHUE UX IPAPUKOB;

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMHU: TOKa3aTeldbHass W Jorapudmuyueckas
GbyHKIIMU, X CBOMCTBA U IPa(UKHU, UCTIOIB30BATh UX FPA(UKU AJIs pEeLICHUSI YpPaBHEHUN;

CBOOOJTHO  OMEpPUPOBATH  TMOHATHUSMHU: TPUTOHOMETPUYECKAs  OKPYKHOCTD,
OIpeJIeTIeHNE TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIOBOIO apryMEHTa,

WCIIOIBb30BaTh Tpa@uku QYHKIMN JJIsT UCCIAEAOBaHUS MPOIECCOB U 3aBUCUMOCTEN
IpU PELIEHUH 337ay U3 APYrux y4eOHBIX MPEAMETOB U PEajJbHOM KU3HHU, BBIPAXaTb
dbopmMynamMu 3aBUCUMOCTH MEXIY BETUYNHAMU;

Havana maremaTH4ecKOro aHajm3a:

CBOOOJIHO ONEPUPOBATh MOHATHSMHU: apuMmeTnyeckas U TIeoMeTpuyecKas
nporpeccusi, OECKOHEYHO YObIBaroliasi reoMeTpuyuecKkas Mporpeccusi, JIMHEWHBIH WU
HKCIIOHEHLUAIbHBIA POCT, (OpMyJia CIIOKHBIX MPOLEHTOB, HMETh IIPECTaBICHUE
O KOHCTaHTE;
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UCMOJb30BaTh IMPOTPECCUM JUIsl PEUICHMs] pealbHbIX 3a4ad I[PHUKIATHOTO
XapaxkTepa;

CBOOOJTHO OMNEPUPOBATHh MOHATHSAMHU: TIOCIEIOBATEIFHOCTD, CIOCOOBI 3aJaHMUS
10CJIeI0BAaTENbHOCTEW, MOHOTOHHBIE M OI'PaHUYEHHbIE TOCIIEJ0BATEIbHOCTH, TIOHUMATh
OCHOBBI 3apPOKICHHSI MATEMAaTUYECKOTO aHAIN3a KaK aHalln3a 0€CKOHEUYHO MAaJIbIX;

CBOOOJTHO OMEpUPOBATh MOHATHUSIMH: HEMpPEphIBHbIE (DYHKIMH, TOYKH pa3pbiBa
rpaduka GyHKIIMU, ACUMIITOTHI Tpaduka HyHKINH,

CBOOOJTHO OMNEpPHUPOBATh TMOHATHEM: (YHKIUS, HEMpepbiBHAS Ha OTpPE3Ke,
PUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIIHIA JIJIsl pEIICHUS 33/1a4,

CBOOOJIHO OMEpUPOBATH MOHATUSMU: TepBas U BTOpas MPOU3BOJHBIE (YHKIUH,
KacarejabHas K rpa@uKky GyHKIUU;

BBIUUCIISITh IIPOM3BOJIHBIE CYMMBI, IPOM3BEACHMSI, YACTHOTO U KOMITO3UI[UU JIBYX
(GyHKIHI, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIIUH;

UCMOJIb30BaTh T€OMETPUUECKUI U (PU3NUECKUN CMBICI TPOU3BOAHON JIJIsl PELLIEHMSI
3ajau.

MHoxkecTBa U JIOTHKA:

CBOOOIHO OTIEPUPOBATH MOHATUSIMH: MHOKECTBO, OIIEpAIK Ha/T MHOYKECTBAMU;

UCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIM ammapar sl ONUCAHUS pPeallbHBbIX
MIPOIIECCOB U SIBJICHUH, TIPU PEIICHUH 3aa4 U3 APYTrUX yIECOHBIX MPEIMETOB,;

CBOOOJIHO ONEPUPOBATh TMOHATHSIMU: OIpEACICHUE, TeopemMa, ypaBHEHHE-
CJICJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, JI0Ka3aTelbCTBO, PABHOCHIIbHBIC
YPaBHEHUSI U HEPABEHCTBA.

K kon1y o0yuenus B 11 ki1acce 00yJaromuiics MoyduT CIEAyIOIINE PeIMETHbIC
pe3ynbTaThl 0 OTAEIBHBIM TeMaM (eAepalibHOi paboyeil mporpaMMbl yueOHOTo Kypca
«Anrebpa 1 Havaja MaTEMaTUYECKOTO aHAIN3a:

Yucia ¥ BBIYMCTICHUA:

CBOOOJTHO ONEPUPOBATh MOHATHSAMHU: HATYpaJbHOE MU LEJNOE€ YUCIO, MHOXECTBA
HATypaJbHBIX U LEJbIX YUCEN, UCIOIb30BaTh NMPU3HAKU NEIUMOCTH 1enbix yncen, HO/JI
u HOK HarypalibHBIX Yncen IS peleHus 3a/1a4, IPUMEHATh alroputM EBkinaa;

CBOOOJTHO OMEPHPOBATH MOHATHEM OCTATKa MO MOJYJIIO, 3alUChIBATh HATYpaJIbHBIC
YKCJIa B Pa3JMYHBIX O3ULMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOOZHO OINEpUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B aireOpandyeckod u
TPUTOHOMETPUYECKOW (HOpME, BBINOJIHATH apUPMETUYECKUE ONEepaluud C HUMU H
n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOAHO OINEpUPOBATh NOHATUSMU: UPPALMOHAIBHBIC, [OKa3aTelbHbIE W
JorapupMUYECKUEe HEPAaBEHCTBA, HAXOAUTh MX PEUICHHUS C MOMOIIbIO PaBHOCHIIBHBIX
IIEPEXOJIOB;

OCYIIECTBJISITH OTOOP KOPHEH MpU PEIIEHUH TPUTOHOMETPUYECKOTO YPaBHEHUS;
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CBOOOZHO OMEPUPOBATH MOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSTh
HEOOXOMMbIE (POPMYJIBI JIJIi PEHICHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKUX
HEPABEHCTB;

CBOOOJIHO ONEpUPOBATh MOHATUAMHU: CUCTEMa M COBOKYIHOCTb YpaBHCHUH W
HEPABEHCTB, PAaBHOCUJIbHBIC CHUCTEMBI WU CHUCTEMBI-CIICACTBUS, HAXOJUTh PEIICHUS
CUCTEMBbl WU COBOKYIHOCTEH palMOHAJIbHBIX, HPPALMOHANBHBIX, IOKA3aTEIbHBIX U
Jorapu(MUYECKUX ypaBHEHUN U HEPABEHCTB;

peliaTh parroHaIbHbIC, UPPAllMOHATBHBIC, TTOKA3aTeIbHbIE, JTOTapU(OMUUECKUE U
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, COJIEPKAIME MOAYJIM U IapaMeTphbl;

IPUMEHSTH TpauuecKre METOIbI JJIsl pEIICHUs] ypaBHEHUW U HEPABEHCTB, a TAKXKE
3a/1a4 C mapaMeTpamus;

MOJIETUPOBATh PEAIbHbIE CUTYAIlMU Ha SI3bIKE alireOphbl, COCTABIATH BBIPAKEHMUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 33J1a4U, UCCIIEI0BATh TIOCTPOCHHBIE
MOJIENId C MCIOJBL30BAHMEM allnapara anreOpbl, HWHTEPIPETUPOBATH MOJIYYEHHBIN
pE3ymbTaT.

DOyHKIUY U TpaPUKHU:

CTpoUTh TpaduKU KOMIO3MLIMHM (YHKIMH € TOMOIIBIO  3JIEMEHTApHOIO
UCCIICZIOBAHUS U CBOMCTB KOMITO3ULIMU ABYX (DYHKLIUA;

CTPOUTH T'€OMETpUYECKHE O0pa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPAWHATHOU
IJIOCKOCTH;

CcBOOOZHO ONEPUPOBATH MOHATUSAMHU: 'paUKH TPUTOHOMETPUUECKUX (DYHKLIHIA;

OPUMEHATh QYHKUUU JIJIS1 MOJIETUPOBAHUS U UCCIEIOBAHMS PEaIbHbIX MPOLIECCOB.

Havyana MaTeMaTH4eCKOro aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOAHYIO ISl UCCIEAOBaHUS (YHKIIMM HAa MOHOTOHHOCTH U
KCTPEMYMBI;

HaXOIWUTh HauOoJblllee W HAWMEHbIEEe 3HAYCHHUS (YHKIIUU HEMPEPHIBHON
Ha OTPE3KE;

UCTOJBh30BaTh  MPOW3BOJHYIO  JUIA  HAXOXKJACHUS  HAWIYUYIIEro  peIIeHUs
B MPUKIATHBIX, B TOM YHUCJE COIMATbHO-YKOHOMUYECKUX, 3a/lauax, sl OMpeaeICHUS
CKOPOCTH M YCKOPEHUS MpoIiecca, 3aJaHHOoT0 (hOpMYIIoi mwin rpadurom;

CBOOOIHO OMEPHUPOBATH MOHATHUSMHU: MEPBOOOPa3HAs, ONMPEACIEHHBIA WHTETPa,
HaXOUTh MIEPBOOOPA3HBIE AJIEMEHTAPHBIX (DYHKINI U BBIYUCIISITH HHTETPAJI 110 (hopmyiie
Hrrorona—JleiiOHuma;

HAXOAUTh TUIOMIAH TUIOCKUX (PUTYP U 0O0BEMBI TEJ C ITOMOIIIBIO HHTErpaJa;

UMETh TMPEJCTaBICHHE O MaTeMaTUYeCKOM MOJCIMPOBAHUN Ha IpUMEpe
cocraBiieHus qudQepeHnaIbHbIX YpaBHEHUH;

pemiath TNpUKIAAHBIC 3aJadyd, B TOM YHCIE COIMATIbHO-DKOHOMHYECKOTO U
(bU3HYECKOro XapakTepa, CpeACTBAMU MaTeMaTHYECKOTO aHATN3a.

21



TEMATHUYECKOE IINTAHUPOBAHUE

denepanpHas padouas nporpamma | Marematuka. 10—11 kmaccsr (yriryOnEHHBIN ypOBEHB)

10 KJIACC
Ha3Banue KonuuectBo OCHOBHbBIE BU/JIbI AESATEILHOCTH
OcCHOBHOE coaepKaHue
paznena (TeMbl) 4acoB o0ydJaromuxcs
MHOXkecTBO 24 MHoO»xecTBO, onepanuu Hcnons30BaTh TEOPETUKO-
JNEHUCTBUTENBHBIX YUCEN. HaJl MHOYXKECTBAMU U UX CBOMCTBA. MHOECTBEHHBIN anmnapar
MHOro4iaeHsI. Huarpammel Ditnepa — BeHna. JUIA OIIMCAHUS X014 PEIIECHUA

PantmonanbHbie ypaBHEHUS
Y HEPaBEHCTRBA.

CucreMbl TMHEHHBIX
YpaBHEHUI

[IpuMeHeHne TeOpeTUKo-
MHOKECTBEHHOTO armapara

JUISL pEICHUS 3a7a4.

Parmmonanesabie yncina. OOBIKHOBEHHBIE
U JICCATUYHBIC TPOOH, MIPOIICHTHI,
OECKOHEUYHbIE TIEPUOANYECKUE APOOH.
[Tpumenenue apobeit 1 MPOIIEHTOB
TSl PEIICHUS TPUKIIAIHBIX 3a]1a4.
JIeMCTBUTEINIBHBIE YHUCIIA.
PanmoHanbHbie 1 UppalMOHATIbHBIC
yuciaa. ApudMeTHIecKre onepauu

C JEUCTBUTEIbHBIMU YHUCIIAMU.
Mopyie 1EeHCTBUTENBHOTO YUCIIA U €TO
coiicTBa. [IpubmmkEénnbie
BBIUHCIICHUS, TIPABUJIA OKPYTJICHHUS,
MPUKHUJKA U OLIEHKA pe3yJibTara
BBIUMCJICHU .

MaTeMaTUYECKHX 3a/1a4, a TaKXkKe
peanbHBIX MPOIECCOB U SIBJICHUM.
OnepupoBaTh MOHATUSIMUA
palMoHAILHOE YHCII0, OECKOHEYHAs
nepuoauYecKas 1poob, TPOIECHTHI;
UPPALMOHAIBHOE U IEUCTBUTEIBLHOE
YUCII0; MOAYJIb JEHCTBUTEIIBHOTO
YHUCIIa; UCTIOIb30BaTh ATU MOHATHS
IIPU MPOBEACHUH PACCYKICHUM

U JI0Ka3aTeNIbCTB, IPUMEHSTH IPOOU
Y TIPOLEHTHI JIJISl PEIICHUs
MPUKIIAHBIX 337a4 U3 Pa3InYHbIX

OTpaciiel 3HaHUW U peajbHOM KU3HMU.

Hcnonb3oBaTh NpUOIMKEHHBIE
BBIUKCIICHUS, [TPaBUJIa OKPYTJICHUS,
INPUKUJKY U OLEHKY pe3ysbTara
BBIYHCIICHUMU.
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OCHOBHBIE METO/IBI PEMICHUS LIEIIBIX

U ApOOHO-PALIMOHATIBHBIX YpaBHEHUHN
Y HEPABEHCTB. MHOrOWIEHBI OT OJHOU
MepeMEHHOM. /lenieHrne MHOTO4YJIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
be3y. MHOrousensl ¢ neiapimu
kod(ppunmnenramu. Teopema Buera.
Pemienue cucreM JIMHEHHBIX
ypaBHEHUU. Marpuiia CUCTEMBbI
JUHENHBIX ypaBHEHHI. Onpeaenurens
MaTpHUIbl 2%X2, €ro reOMETPUYECKUI
CMBICIT ¥ CBOVMCTBA; BBIYUCIICHUE €T0
3HAYEHUS]; IPUMEHECHUE ONPEACTUTENS
JUISL PELLICHUS] CUCTEMbI JIMHEWHBIX
ypaBHEHUN. Pelienue nmpukinaasbIx
3a/1a4 C TOMOIIBIO CUCTEMBI JIMHEUHBIX
YPaBHEHUMU

[IprMeHATH pa3IndYHbIE METObI
pelieHus palluoOHaIbLHBIX U IPOOHO-
palMOHATbHBIX YPABHEHUM; a TAKkKe
METOJI UHTEPBAJIOB JUJISl PELLICHUS
HEPABEHCTB.

OnepupoBaTh MOHATUSIMU MHOTOUYJIEH
OT OJHOW MEPEMEHHOM, Er0 KOPHH;
IMPUMEHSITH JE€JIEHUE MHOTOYJICHA

Ha MHOTOYIEH C OCTaTKOM, TEOPEMY
be3y u reopemy Buera s pemenus
3a/1a4.

OnepupoBaTh MOHITUSIMU: CUCTEMA
JMHEWHBIX YPaBHEHHM, MATPHUIIA,
ONPEAECIUTEINb MATPULIBL.
Hcrnonp30BaTs CBOMCTBA
OTpeIeIUTEeNs 2 X 2 JIsi BBIYUCIICHUS
€ro 3HaYCHUS, IPUMEHSTh
ONPENETUTENN ISl PELLICHUS] CUCTEMBbI
JIMHEWHBIX YPaBHEHUM.
MopaenupoBars peanbHbIE CUTyaLlUU
C IOMOIIBIO CUCTEMBI JIMHEWUHBIX
YPaBHEHUM, UCCIIEN0BATH
MTOCTPOEHHBIE MOJICIIH C TTOMOUIBIO
MATPHUI] U ONIPEAECTUTETIEH,
MHTEPNPETUPOBATH MOJYYECHHBIN
pe3ynbTar
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OyHKIMYU U TpaduKu.
Crenennast GpyHKIUS
C IIEJIBIM TTOKa3aTesieM

12

DyHKITUS, CTIOCOOBI 3aaHUs () YHKIIHH.
B3aumHo o6patHbie GyHKITUU.
Kommnozunus ¢pynkiuit. I'padux
byHKIIMU. DIIeMEHTapHbIC
npeoOpazoBaHus rpauKoB GyHKIIHM.
OO6nacth onpeeaeHusi 1 MHOKECTBO
3HaueHui Qynkiuu. Hynmu ¢pyHkmm.
[TpoMeKyTKH 3HAKOTIOCTOSTHCTBA.
Yérubie 1 HEUETHDBIE PYHKIUU.
[leprognueckue HyHKITAH.
[IpoMeKyTKM MOHOTOHHOCTH
dbyHkU. MakCUMyMbl 1 MUHUMYMBbI
dbyukuuu. Haubomnbiee u HauMeHbIee
3HauUeHHUE (PYHKIIMH HA MPOMEXYTKE.
Jluneitnas, kBagpaTu4Has U 1poOHO-
JvHeHas QYHKUIKUU. DIIEMEHTapHOe
UCCIIEZIOBAaHNE U TIOCTPOSHHUE TPAPUKOB
TUX (PYHKIIMM.

CrerneHb ¢ LEIbIM MOKa3aTeNIeM.
bunom HeroToHa.

CremneHHass QyHKIHS C HATYPATbHBIM
Y LIETBIM NTOKa3areseM. E€ cBolicTBa

U rpaduk

OnepupoBaTh MOHATUSAMU: QYHKITHS,
crocoObI 3a/1aHus GYHKIMU; B3AUMHO
oOpaTHbie (DYHKIIH, KOMIIO3UITUS
byukuuii, rpadguk GyHKIIMNA, 006JIACThH
OTpeNieJICHHs] 1 MHOKECTBO 3HAUCHUN
byHKUMY, HYIU QYHKINH,
IPOMEXKYTKH 3HAKOMOCTOSHCTBA;
JUHEHas1, KBaipaTU4Hasi, 1poOHO-
JVHEWHas U CTeTNeHHas (PyHKIUU.
BrInonHATh 351eMeHTapHbIe
npeoOpa3zoBaHus rpaduKoB G YHKIIUH.
3HaTh U YMETh JTOKA3bIBATh YETHOCTh
WM HEYETHOCTH (DYHKITUH,
NEePUOIUIHOCTh (PYHKIIMH, HAXOIUTD
IPOMEXYTKA MOHOTOHHOCTH
GYHKIIMHA, MAKCUMYMBI 1 MUHAMYMBI
GbyHKUIMY, HauOoJIbIIIEE M HAUMEHbBIIIEe
3HaYeHNe PYHKIIMN HA TIPOMEKYTKE.
dopmynupoBaTh U WILTIOCTPUPOBATH
rpauaecky CBOMCTBA JIMHEWHOMH,
KBaJPaTUYHOU, TPOOHO-TMHEHHON U
CTETICHHOM (PYHKIIMIA.

BripaxaTs ¢popmMynamMu 3aBUCUMOCTH
MEXIy BETUYMHAMHU.

3HaTh ONpeICICHUE U CBOMCTBA
CTETICHHU C 1IeJIBIM I10Ka3aTeNeM;
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MOAXOIAILYIO (POPMY 3aIKCH
JENCTBUTENb-HBIX YUCEN JJI PELICHUS
MPaKTUYECKUX 33]1a4 U MPEJCTABICHUS
JTAHHBIX

ApudmMernyeckuii KopeHb 15 ApudmMeTnueckuii KopeHb @opMyIMpoOBaTh, 3aIUCHIBATH
N-O CTENECHMU. HATypaJbHOUW CTETICHHU U €T0 CBOMCTBA. | B CUMBOJHYECKOU (opMme
HppaunonansHeie [TpeoOpazoBaHus YHCIOBBIX Y WCIIOJIb30BaTh CBOMCTBA KOPHS
YpaBHEHUS BBIPQXEHUH, COJIEPXKAILNX CTENEHU N-oi CTeneHu i Mpeodpa3oBaHus
Y KOPHH. BBIPAKEHUM.
HppanmoHanbHble YpaBHEHUS. HaxoauTe pemenus nppanroHalbHbIX
OCHOBHBIE METO/IBI PELLICHHUS YPaBHEHUH C IOMOIIBIO
VPPALMOHAIBHBIX YPaBHEHUN. PaBHOCWJIBHBIX IIEPEXOJI0B UIIU
PaBHOCHIIBHBIE TEPEXOBI B PELICHUU OCYIIECTBIISISI IPOBEPKY KOPHEH.
UPpalMOHAIIbHBIX YPaBHEHUN. Crpoutb rpapuk pyHKIIMU KOPHS
CaoiicTBa U rpaduK KOpHS N-0M N-oii cTENEeHN KaKk 0OpaTHOM
CTENEeHH KaK (PyHKIIMU OOpaTHOM JUTsl QYHKITMU CTENIEHU C HATYPaJbHbIM
CTENEHH C HATYPAJIBHBIM MIOKA3aTeleM | IOKa3aTesieM
[ToxazaTenbHas QyHKUUA. 10 CreneHb ¢ palMOHAILHBIM dopMyIMpoBaTh ONPEAEIICHNE

IToka3arenbHbIE ypaBHEHHS

IIOKA3aTeJIEM U €€ CBOKCTBA.
[TokazatenbHas QyHKIMSA, €€ CBONCTBA
u rpaduk. Mcnons3zoBanue rpaduxa
(GyHKIMU A7 pelIeHus] ypaBHEHUI.
[TokasarenbHble ypaBHeHHs. OCHOBHBIC
METO/IbI PEIIEHUS TOKA3aTEeIbHBIX
YpPaBHEHUMU

CTENEHU C palliOHAIbHBIM
IIOKa3aTEJIEM.

BrinonssaTe npeodpa3oBaHus
YHUCJIOBBIX BBIPAKEHHI, COACPKALIUX
CTENEHU C pallOHAIBHBIM
IIOKAa3aTeJIEM.

Hcnonb3oBaTh HUPPOBBIE PECYPCHI
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JUTSl IOCTPOEHUs rpaduka
MOKAa3aTeJIbHON (YHKUIUH U U3yYEHUS
€€ CBOMCTB.

HaxoauTe pemienns noka3aTeabHbIX
YPaBHEHHMU

Jlorapudmuueckast GyHKIMS. 18 Jlorapudm uncna. ColicTBa JlaBaTh onpezenenue gorapudma
Jlorapudmuueckue jorapudma. JlecaTuunblie u qyyucia; JECATUYHOIO U HATYPaJIbHOTO
yYpaBHEHUS HaTypajbHbIE JTOrapu(MBbI. Jorapudma.
[IpeoOpa3oBanre BEIpAKECHUM, Hcnons3oBaTh CBOKCTBA JIorapu(MOB
COJZIEPIKAIIUX JIOTapU(PMBI. JUTsI TipeoOpa3oBaHMs
Jlorapudmuyeckast GpyHKIusA, Jorapu(pMUYECKUX BhIPAKEHUM.
e€ CBOICTBA U rpaduK. Crpouts rpadguk gsorapupmMuydecKon
Hcnonb3oBanue rpaduka GpyHKIUN (GyHKUIMU KaK 0OpaTHOM
JUISL PELICHUS] YPABHEHU . K MIOKa3aTEJIbHOU U UCIIOIb30BaTh
Jlorapudmudeckre ypaBHEHHUSI. CBOICTBA JIOrapuPMUIECKON HYHKITUN
OCHOBHBIE METO/IBI PEILIEHHUS JUISL PEILICHUS 3a/1a4.
Jorapu(MUIECKUX ypaBHEHUH. Haxonuth peuienus
PaBHOCHIIBHBIE IEPEXOABI B PEILLIEHUN Jorapu(MUUYECKUX ypaBHEHUN
Jorapu(MUYECKUX ypaBHEHUN C IOMOILBIO PABHOCUJIbHBIX NIEPEXO0B
WJIM OCYLIECTBIISASI IPOBEPKY KOPHEN
Tpuronomerpuyeckue 22 CuHyC, KOCUHYC, TAHT'€HC M KOTaHreHC | JlaBaTh ompejeNneHns CUHyca,

BBIPA’KCHUA U YPABHCHHUA

YUCJIOBOr0 apryMeHTa. APKCUHYC,
apKKOCHUHYC U apKTaHT'€HC YMCIOBOTO
aprymeHTa.

TpuronomMmerpuyeckas OKpyKHOCTb,

KOCHHYCa, TAHT€HCA U KOTAHT€HCa
YUCJIOBOI0 apryMEHTA; a TAKXKE
apKCUHYCa, apKKOCHUHYyCa U
apKTaHTeHCa YUCIa.
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OIpe/IeNICHUE TPUTOHOMETPUYECKUX
(G YHKIIMI YMCIOBOTO apryMEHTa.
OCHOBHBIEC TPUTOHOMETPUYECKHE
dbopmyiel. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUH.
Pemenne TpUroHOMETPUICCKUX
YpaBHECHUU

[TprMeHSITH OCHOBHBIE
TPUTOHOMETPUYECKUE (POPMYIIBI

JUTsI ipeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAKEHU.
[TpumeHATH POPMYITBI TPUTOHOMETPHH
JUTSI PEIIICHUST OCHOBHBIX THITOB
TPUTOHOMETPUIECKUX YPABHCHUN

[TocnenoBaTenbHOCTU
U TIPOTPECCUu

10

ITocnenoBaTeabHOCTH, CIOCOOBI
3aJIaHHUs TTOCJIeI0BaTEIbHOCTEH.
Meron MaTeMaTUYECKON UHIYKIIUH.
MOHOTOHHBIE U OTPAHUYECHHBIC
IIOCJIEIOBATENBHOCTH. McTopus
aHajn3a 0ECKOHECYHO MaJIbIX.
Apudmernyeckas U reOMeTpUIECKast
MIPOTPECCHUMU.

beckoneuHno yobiBaromas
FEOMETPUYECKas IPOrPECCHSL.
CyMmMa OeCKOHEUHO YObIBaIOIIEH
r€OMETPUYECKON ITPOTPECCHH.
JInHEeNHBIN U DKCIIOHESHIINAJIBLHBIN
poct. Hucno e.

dopmyIia CIOKHBIX MPOIICHTOB.
Hcnonb30BaHue MpoOrpeccuu

JUTISL PEIICHUS PeIbHBIX 3a/1a4
MIPUKJIATHOTO XapaKTepa

OnepupoBaTh MOHATHIMU:
MOCJIEA0BATEIbHOCTh, CIIOCOOBI
3a/IaHUS TIOCJIEI0BATENbHOCTEM;
MOHOTOHHBIE U OTPAaHHYECHHBIC
NOCJIEA0BATENbHOCTH; UCCIEA0BATh
NOCJIEA0BATEILHOCTH Ha
MOHOTOHHOCTh Y OTPaHUYEHHOCTb.
[Tomyyats mipencraBieHue

00 OCHOBHBIX HJICSIX aHAIH3a
OECKOHEUHO MaJlbIX.

JlaBatb onpenenenue
apu(PMETHIECKON 1 TEOMETPUUIECKOMN
nporpeccuu. /JJoka3piBaTh CBOMCTBA
apumMeTHIecKoi U reOMETPUYECKON
MIPOrPECCUU, HAXOIUTh CYMMY UJIEHOB
MPOTPECCUU, & TAKKE CYMMY UJIEHOB
OECKOHEYHO yObIBaOIIECH
TEOMETPUYECKON TPOTPECCHH.
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Hcnons3oBars porpeccun

IUIS pellieHts 3a/1a4 IPUKIIaJHOTO
Xapaxkrep.

[TpumMeHATh POpMYILy CIIOKHBIX
IIPOLICHTOB IS PELICHUs 3a1a4
U3 pEAIbHOMN ITPAKTUKU

HenpepsiBHbIE PYHKIIHH.
[IpousBoaHas

20

HenpepbiBHBIE PYHKIIMH U UX
cBoucTBa. Touka pa3pbiBa.
AcumnToThl rpaguKoB PyHKIUH.
CpoiicTBa (hyHKITMI HEMPEPHIBHBIX
Ha OTpe3Ke. MeTo MHTEpBAJIOB

JUISl pELLIEHUS] HEPABEHCTB.
[IpruMeHeHne CBOMCTB HENPEPBHIBHBIX
GyHKUMNA 1715 pelieHus 3a1ay.
[lepBas u BTOpast HpOU3BOAHBIE
¢dbyakuuu. OnpezaeneHue,
TEOMETPUYECKUN U (PU3UIECKUN CMBICIT
IIPOU3BOJHOMN. Y paBHEHHE
KacaTeNIbHOU K TpaduKy QyHKITHH.
[Ipon3BOIHBIE PIIEMEHTAPHBIX
dbynkui. [IpousBogHAsS CYMMBI,
IIPOU3BEICHUSA, YACTHOIO U
KOMIIO3ULIMM (PYHKIUH

OmnepupoBaTh NOHATUAMHU: QYHKIIHS
HETIPEPBIBHAS HA OTPE3KE, TOUKA
pa3pbiBa (PyHKITMH, aCHMIITOTA
rpaduka QyHKIIUH.

[IpuMeHsTh CBOKCTBA HENMPEPHIBHBIX
GyHKIMN 1S penieHust 3a1a4.
OnepupoBaTh MOHATUSIMU: TIEPBAst U
BTOpasi IPOU3BOIHbIE (DYHKITUY;
NOHUMAaTh (PU3UYECKUH U
F€OMETPUUYECKUIN CMBICII IIPOU3BOIHOM;
3alUChIBATh YPAaBHEHHE KacaTeIIbHOM.
Brrunciars npou3BOAHBIE CYMMBI,
MIPOU3BEACHUS, YACTHOTO U CIIOKHOU
b yHKITHH.

N3y4yaTh Npou3BOAHBIE JIEMEHTAPHBIX
b YHKITUH.

Hcrnonp30BaTh reOMETPUUECKUI U
(bu3MUeCKuil CMBICT TTPOU3BOIHOM

JUISL pELICHUS 3a/1a4
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[ToBTOpEHuUE, 00001IEHNE, 5 OCHOBHBIE MTOHATHUS Kypca aJreOpsl [IprMeHsATh OCHOBHBIE TOHATHUS Kypca
CHCTeMaTH3allns 3HAaHUN ¥ HavajJ MaTeMaTUYeCKOro aHaIIn3a anreOpbl ¥ Haual MaTeMaTHIECKOTO
10 xnacca, 00001IEHHE U aHajM3a JJ1s pelieHus 3aaa4d
CUCTEMAaTH3aLNs 3HAHUI Y3 PEAIbHOM KU3HU U APYTUX
HIKOJIbHBIX MPEAMETOB
OBILEE KOJIMYECTBO 136

YACOB 110 ITPOTPAMME
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11 KJIACC
HasBanue KommnuectBo OcCHOBHOE cozepx’aHue pasaena OcCHOBHBIE BH/JIbI I€ATEILHOCTH
paszzena (TeMbl) 4acoB (Tembr) oOydJarommxcs
Hccnenosanue GyHKimii 22 [IpuMeHeHne npon3BOIHON Crtpoutb rpaguk KOMIO3UIINU

C MMOMOIIBIO IIPOU3BOTHOM

K MCCIIEI0BaHNIO () YHKIUNA

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenue Hanbosp1iero u
HAaMMEHBILIETO 3HAYECHHsI HENPEPHIBHOM
(GYHKIIMHM Ha OTpE3KE.

[IpumMeHnenune npon3BOIHON

JUTSL HAXOKJIEHUSI HAMJTY4ILEro
pELICHNs B IPUKIIAIHBIX 3a/1a4ax,

JUTSL OIIPENIENIEHUSI CKOPOCTH U
YCKOPEHHSI IIpoLecca, 3aJaHHOrO
dbopmyroi umm rpaduKoM.
Komnozunust pyHKIui.
['eomeTpuueckre 00pa3bl ypaBHEHUHN U
HEPABEHCTB Ha KOOPJAMHATHOU
IJIOCKOCTH

(GYHKUUNA € TOMOILBIO 3JIEMEHTAPHOTO
UCCIEA0BAHUS U CBOMCTB KOMIIO3ULINH.
Ctpoutb reoMeTpuyecKue oopasbl
YPaBHEHUW U HEPABEHCTB

Ha KOOPJAMHATHOM IJIOCKOCTH.
Hcnosnb30BaTh MPOU3BOIHYIO

JUIsL KicclieoBaHus (PyHKIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HAXOJUTh HAaUOOJIbIIIEE U HAMMEHBIIIEE
3HaUYCHUS (PYHKIIMU HEMPEPHIBHOM HA
OTpe3Ke; CTPOUTH Trpaduku HyHKIIHIMA
HAa OCHOBAHUHU MPOBEIEHHOTO
UCCIIEOBAHUA.

Hcnonbs30BaTh TPOU3BOJHYIO

JUIS1 HAXOKJICHUSI HAUJTy4IlIero
pElIeHUs] B IPUKJIAJAHBIX, B TOM YUCIIE
COLIMAJIbHO-D)KOHOMHMYECKUX, 3a/1a4ax,
JUTSI OIIpeNIeNIEHUsI CKOPOCTHU

Y YCKOpEHUS IIPpoLecca, 3aJaHHOTO
dbopmyroi umm rpaduKoM.

[Tonyuars nipeacraBieHue

30




denepanpHas padouas nporpamma | Marematuka. 10—11 kmaccsr (yriryOnEHHBIN ypOBEHB)

O IPUMEHEHNUH MPOU3BOTHON
B Pa3JINYHBIX OTPACIAX 3HAHUU

[lepBooOpa3Hast u UHTETpas 12 [lepBooOpa3Hasi, OCHOBHOE CBONCTBO OnepupoBaTh MOHATHIMU:
nepBooOpa3HbIX. [lepBooOpas3Hbie nepBooOpa3Has ¥ ONpeeIEHHbIHI
aneMeHTapHbIX GyHkumid. [IpaBuna unTerpain. Haxoauts nepBooOpasHbie
HAXOXKJEHUS IEPBOOOPA3HBIX. AIEMEHTAPHBIX (DYHKIIMI ¥ BBIYUCIISATH
HNurerpan. ['eoMmeTpuuecknii CMbICI uHTerpai rno gopmyne Herorona—
MHTErpana. Beruncienue JleriOHUII1A.

OIPEEIEHHOIO UHTETpaja 1o HaxoauTh miomaau miockux Guryp
dbopmyne Hprorona— Jleitbuua. 1 00BbEMBI TEIT C TIOMOIIBIO
[IpuMeHeHune nHTerpaia ONPEACIEHHOI0 UHTETpalIa.

JUTSL HAXOKJIEHUS TUTOIaaei 3HaKOMUTBCA C MaTEMaTUYECKUM
IJI0OCKHUX (UTYyp U 00BEMOB MOZENMPOBAHUEM HA NPUMEPE
TEOMETPUYECKUX TEN. muddepeHnaIbHbIX YpaBHEHHM.
[Ipumeps! pemienui [Tony4dars npeacTaBiIeHUe O 3HAYEHUH
mudepeHnanbHbIX YpaBHECHUM. BBEJICHUS MTOHATHS UHTErpaJia
MartemMaTtnueckoe MOIEIMPOBAHNE B Pa3BUTUU MATEeMaTUKHU

peaNbHBIX MPOLIECCOB € MTOMOILBIO

nuddepeHnanbHbIX YpaBHEHUH

['paduku 14 Tpuronomerpuueckue QyHKINH, UX Hcnonp3oBaTh HUPPOBBIE PECYPCHI

TPUTOHOMETPUYECKUX CBOWCTBA U TpaUKU. JUTSl TOCTPOEHUS TpauKOB

(yHKIMIA. OT00p KOpHEN TPUTOHOMETPUUYECKUX TPUTOHOMETPUYECKUX QYHKIIUU U

Tpuronomerpuueckue YPaBHEHUH C IOMOLIBIO U3Y4YEHHS UX CBOMCTB.

HEPABEHCTBA TPUTOHOMETPUYECKON OKPYKHOCTH. Pewmate Tpuronomerpuyeckue

31



denepanpHas padouas nporpamma | Marematuka. 10—11 kmaccsr (yriryOnEHHBIN ypOBEHB)

Pemenue TpUroHOMETPUYECKUX
HEPaBEHCTB

YPaBHEHUS U OCYILIECTBIISATH OTOOP
KOPHEW C TOMOLIBIO
TPUTOHOMETPUUECKOU

OKPYXHOCTH.

[TpumeHsTh POPMYITBI TPUTOHOMETPUU
JUTSl pEIIEHUs] OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBaTh HUPPOBBIE PECYPCHI
JUISI IOCTPOEHUS U UCCIIEI0OBAHMS
rpa¢ukoB GyHKIUN

WppauunonansHele,
NIOKAa3aTeJIbHbIE U
norapugMudecKue
HEPABEHCTBA

24

OCHOBHBIE METO/IbI PELICHUS
MOKAa3aTeJbHBIX U JIOrapu(pMUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHHUS
UPPALMOHAIIEHBIX HEPABEHCTB.
['paduyeckrie MeTOABI pEIICHUS
MPPALMOHAIIbHBIX, ITOKA3aTEIbHBIX U
Jorapu(MUYECKUX ypaBHEHUN U
HEPaBEHCTB

[IpuMeHATH CBOKCTBA MOKA3aTENbHOU
u jjorapumudeckon QyHKIui

K PELIEHUIO NTOKa3aTeNIbHbIX U
JorapupMUYECKUX HEPABEHCTB.
O60cHOBaTH PAaBHOCHJIBHOCTD
TIEPEXO0JIOB.

Pemate nppanyvoHanbHbie U
KOMOMHHPOBAHHbIE HEPABEHCTBA,

C TIOMOUIbIO PAaBHOCHJIbHBIX
HIEPEXO0JI0B.

Hcnonp30oBaTh rpaguueckue MEeTO b
¥ CBOWCTBA BXOSIINX B ypaBHEHHE
WJIM HEPABEHCTBO (DYHKIIMIA

JUIS pellieHus 3a7jaun
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KommuekcHbie uncna 10 KomrmnekcHbie uncna. Anredpanueckas | OnepupoBaTh MOHSATUSIMH:
U TPUTOHOMETpUYECKasi (POPMBI 3aMUCH | KOMILJIEKCHOE YHMCIIO U MHOYKECTBO
KOMILIEKCHOT'O YHUCIIa. KOMILIEKCHBIX YHCEIL.
ApudmeTrnyeckue onepaiuu [IpencraBiaTh KOMIUIEKCHBIE YHCA
C KOMIUIEKCHBIMH YHCIIAMHU. B are0panyeckon u
N300pakeHne KOMIUIEKCHBIX YHCE TPUTOHOMETPUUYECKOU popMme.
Ha KOOPJAMHATHOM MJIOCKOCTH. Boinonusats apudmerndeckue
®opmyna Myaspa. Kopuu n-oi omnepanuy ¢ HUMU.
CTENEHHU U3 KOMILJIEKCHOTO YU CIIA. N300paxaTh KOMIIEKCHBIE YUCIIA
[IpuMeHeHnEe KOMIIEKCHBIX YHCEeI Ha KOOPAMHATHOW IJIOCKOCTH.
JUTSI perieHust (PU3NIeCKuX U [Ipumensts Gpopmyny MyaBpa u
r€OMETPUYECKUX 3a]1a4 MOJIy4aTh MPEACTABIECHUE O KOPHX
N-OM CTENEHN U3 KOMIUIEKCHOTO YHCJIa.
3HAaKOMUTHCA C MPUMEPAMU
MPUMEHEHUST KOMIUIEKCHBIX YHCEl
JUTSL peLIEHUS] TEOMETPUUECKUX U
bu3nYecknx 3aaa4
HatypanbHble U Lienble yncia 10 HatypanbHbie U 11e51ble Yucia. OnepupoBaTh MOHSATUSIMU

[IpuMeHeHue TPU3HAKOB AEITUMOCTH
uenbix yncen, HOJl u HOK, ocratkoB
0 MOJYJIIO, anroput™ma EBkinia

JUISL PEILICHUS 3a]1a4 B LIEJIbIX YHCIIax

HaTypajabHOE U LIEJI0€ YUCIIO,
MHO>KECTBO HAaTYPAJIBHBIX U LEIBIX
YHUCEIL

Hcnons30BaTh NPU3HAKK IETUMOCTH
LIENIBIX YHCET; OCTATKHU 110 MOAYJIIO;
HO/I n HOK HarypanbHbIX yncedn;
anroput™ EBKIMIA 715 pemeHus
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3ajad4.

3anuchIBaTh HATYpPaJbHBIE YUCIA

B Pa3JINYHBIX MO3ULIMOHHBIX CUCTEMAX
CUUCIICHUS

CucTtemMbl pallMOHAIBHBIX, 12 Cucrema U COBOKYITHOCTh YPaBHEHHIA. OnepupoBaTh MOHATUSIMU: CUCTEMA U
MppallOHAIbHBIX PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBbI- COBOKYITHOCTh YPABHEHUH U
NOKa3aTeIbHbIX CJIE/ICTBUSI. HEPABEHCTB; PEIICHUE CUCTEMBI UJTN
U Jjorapu(pMudeckux OCHOBHBIE METO/IbI PELICHHS] CUCTEM U | COBOKYITHOCTH; PABHOCHUJIbHBIC
ypaBHEHUM COBOKYITHOCTEHN palMOHAIbHBIX, CHUCTEMBI U CUCTEMBI-CIICJICTBHSI.
MPPALMOHAIIBHBIX, ITOKA3aTEIbHBIX U Haxonurts penieHus CucTeM u
Jorapu(MUYECKUX YpaBHECHUM. COBOKYITHOCTEH ILIEJTBIX
[IpumeHeHne ypaBHEHU, CUCTEM U palMOHANIbHBIX, UPPALMOHAIBHBIX,
HEPABEHCTB K PEIICHUIO MOKA3aTeJbHbIX U JOrapu(pMUUYECKUX
MaTeMaTUYeCKUX 3aJa4 U 3a1a4 YPaBHEHUI U HEPABEHCTB.
U3 PA3IMYHBIX 00J1acTe HaAyKU U [IpuMeHATh CUCTEMBI YPABHEHU I
peaIbHOM KU3HU, HHTEPIpETalus K PELICHUIO TEKCTOBBIX 3a/1a4
MOJIYYEHHBIX PE3YyJIbTAaTOB U3 PA3NUYHBIX 00s1acTeil 3HAaHUH U
peanbHOM )KU3HU; UHTEPIIPETUPOBATH
MOJIYYEHHBIE PELICHUS.
Hcnonb3oBath 1uppoBbIC
pecypcbl
3agauu ¢ mapamerpamu 16 PanmnonanbHble, HppanmoHaNbHEIE, BriOuparts ciocod perieHus

MOKa3aTeJIbHbIE, JIOrapu(PMUUECKUE U
TPUTOHOMETPUYECKUE YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI

palrOHATIBHBIX, UPPALHOHAIBHBIX,
MOKAa3aTeNbHBIX, JOrapu(PMUUYECKUX U
TPUTOHOMETPUYECKUX YPaBHEHUN
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C IapameTpamu.
[TocTpoeHune u ucciieoBaHue
MaTeMaTUYECKHX MOJIEIEH pealbHbIX
CUTYalHH C TIOMOIIBI YPaBHEHUH,
CUCTEM YPaBHEHUU 1 HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COJEPKALIUX
MOZYJI Y ITApaMETPHI.

[TpumensiTe rpadguueckue u
AHAIIMTUYECKUE METOMBI JUIsl PELLICHUS
YPaBHEHUN U HEPABEHCTB

C IapaMeTpamu, a TaKkKe
uccienoBanue GyHKIMI MeTogaMu
MaTeMaTUYECKOr0 aHAIIN3a.

Ctpouts 1 nccnenoBaTh
MaTeMaTHYECKUE MOJIEIIN PEATbHBIX
CUTyalMi C IIOMOUIBIO YPAaBHEHUH,
HEPABEHCTB U CUCTEM

C mapameTrpamu

[ToBTOpeHue, 0600IIeHNE,
cucTeMaTHh3alusg 3HaHUU

16

OcCHOBHBIC TTOHATHUS U METOBI Kypca,
0000I1IEHIE U CUCTEMATH3AIIU 3HAHUI

MopenupoBaTh peajibHbIE CUTYyalluU
Ha SI3BIKE anreOphl, COCTABIIATh
BBIPQXKEHUS, YPABHCHUS, HEPABCHCTBA
U UX CUCTEMBI 10 YCJIOBUIO 33/1a4H,
HCCJIEIOBATh MOCTPOEHHBIE MOJIEIH

C UCIOJIb30BAHKUEM ammapara ajareopsl,
HUHTEPIPETUPOBATH MOTYyYEHHBIH
pe3yJbTar.

[TpumensaTs pyHKIMH

JUTS. MOJICTTUPOBAHUS U ICCIICTOBAHUS
peabHBIX MPOIECCOB.

Pemars nipukiaaHbie 3a1a4u,
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B TOM YHCJIE€ COLUATIBHO-
SKOHOMMYECKOT0 U (PU3UUECKOTO
XapakTepa, CPeICTBAMH alreOpbl
Y MaTeMaTUYECKOro aHaJIn3a

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136
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