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Pabouas mporpamma no yueOHOMY npeamery «AsredOpa M Havaia aHailn3a» Ha YPOBEHb CPEIHEro o0mero oOpa3oBaHMs COCTAaBIICHA C

yuyeToM pabodeld mporpaMMbl BOCHUTAHUSA. BocnUTaTeNbHBIM TOTEHIMAT JaHHOTO Yy4eOHOro TpeaMeTa o00ecledrnBacT —peaTr3aluio
ONaroNpUsATHBIX YCIOBUH IS PA3BUTUS COIMATBLHO 3HAYMMBIX OTHOIIECHUH OOYYAIOIINUXCS M MPEXKIEC BCETO IEHHOCTHBIX OPUEHTHPOB (IIEIEBBIX
MIPUOPUTETOB):

MIPUBJICYCHUEC BHUMAHHS O0YJIAIOIINXCS K IICHHOCTHOMY aCTeKTy M3y94aeMbIX Ha YPOKaX MPEAMETOB U SIBJICHUN, MHUIIMUPOBAHHE
00CYKJIeHUH, BRICKa3bIBAHUN CBOETO MHEHUS, BEIPAOOTKH CBOETO JINYHOCTHOTO OTHOIIEHUS K U3y4aeMbIM COOBITHSIM, SIBIICHUSIM, JIUIIAM;
MIPUMEHEHHUE UHTEPAKTUBHBIX (hOPM ydeOHOM pabOTHI:

O HWHTEJUICKTYAJbHBIX, CTHMYJIUPYIOIINX TO3HABATEILHYIO MOTHBAITHUIO;

O JUCKYCCHU, TAFOIIUX BO3MOXKHOCTH MMPHOOPECTH OIBIT BEICHUSI KOHCTPYKTUBHOTO JIUAJIOTa; TPYIIIOBOM PabOThI, KOTOPAsl YIHT

KOMaHIHOU paboTe U B3aMMOACHCTBHIO C IPYTUMH OOYJAFOIIUMUCS, UTPOBBIX METOJIHK;

JEMOHCTPAIMIO 00YYaIOIIMMCSI IPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO ITOBEICHUS, IPOSIBICHUS Y€JI0BEKOIIO0US 1
T00pOCePICIHOCTH, Yepe3 MOI00P COOTBETCTBYIOIIMX TEKCTOB JIJIS UTESHUS, 3a/1a4 JIJIsl PEIICHHS, TPOOJIEMHBIX CUTYalUN TSI 00CYKICHUS
B KJ1acce;
o0y KIeHNe 00YJarOLIMXCsl COOI0IATh HAa YPOKE HOPMBI ITOBEICHUS, ITPaBHJIa OOLICHHS CO CBEPCTHUKAMH U TIeIaroraMH,
COOTBETCTBYIOIIHE YKJIaTy IIKOJBI, YCTAHOBIICHHE U TIOAIEPIKKA TOOPOKEIATeTbHOW aTMOC(EPHI;
opranuzaius medcTBa MOTUBHPOBAHHBIX U SPYAUPOBAHHBIX O0YUAIOIIMXCS HAJ HEYCIIEBAIOIIMMH OJHOKIACCHUKAMHU, AOIIET0
00yUaroIUMCs COLMATbHO 3HAYUMBIN OTIBIT COTPYAHUYECTBA M B3AUMHOM MTOMOIIIH;
WHUIIUHUPOBAHUE U MOJIEPKKY UCCIEA0BATEIbCKOM IEATENHbHOCTH 00YJarOIINXCs B paMKaxX pealn3alii MU HHAWBUTyaTbHBIX U
TPYIIOBBIX HCCIEI0BATENBCKUX MTPOEKTOB, UTO TACT O0YYAIOIINMCS BO3MOXKHOCTh MMPUOOPECTH HABBIK CAMOCTOSITETLHOTO PEIICHUS
TEOPETUUECKON MPOOIIeMbI, HABBIK TEHEPUPOBAHUS U 0(hOpMIIEHHUSI COOCTBEHHBIX MW, HABBIK YBAKHUTEIEHOTO OTHOIIEHUS K UY)KUM
uesiM, opOPMIICHHBIM B pab0Tax JPYruX UCCIeI0BaTeNIeH, HABBIK IMyOJUYHOTO BBICTYIUICHHUS TIEPe]T ayTUTOPUEH, apTyMEHTHPOBAHUS U
OTCTaWBaHUS CBOCH TOYKH 3PCHHUS,
noOyxJieHNe 00yJaronuxcs CoOMI0AaTh Ha yPOKE OOIIECTIPUHATHIC HOPMBI TTOBEICHHUS, TIPABHIIAa OOIICHUS CO CTAPIIUMU
(memarormueckuMu pabOTHUKAMH) U CBEPCTHUKAMHU (00yYatOIIUMUCS ), IPUHITUIIBI y4eOHOM TUCIUTUTHHBI M CaMOOPTaHU3AIIHH;
BKIIIOUEHHUE B YPOK UTPOBBIX MPOIEAYP, KOTOPhIE OMOTAIOT MO JePKATh MOTHBAIIUIO 00YUAIONTUXCS K MOTYYSHHUIO 3HAHUH,
HATKUBAHUIO MMO3UTUBHBIX MEKIUYHOCTHBIX OTHOIIIEHUH B KJ1acce, TOMOTal0T YCTAHOBJICHHIO T0OpOKeTaTeIbHOM aTMOC(ephl BO BpeMst

ypoKa.



Copnep:kanue yueOHOT0 npeaMera «AJred0pa 1 Ha4YaJIa aHAJIN3a»

YPOBEHb — yIJ1y0JICHHBIN
kaacc 10-11

10 KJTACC

Yucna v BbIYMCICHUA

Parmonanshele yncna. OObIKHOBEHHBIE U JIECATUYHbIE JPOOH, NMPOLEHTHI, OeCKOHEUHbIe nepuoauueckue apodu. Ilpumenenue npodeit u
IIPOLIEHTOB JUIsl peLCHUsI IPUKIIQAHBIX 33124 U3 pa3IMYHbIX OTpacieil 3HaHUuM U peabHOI KU3HU.

JleiicTBuTenbpHble yncia. PalmoHanbHble U UppallMOHANbHbBIE ykciia. ApudMeTHYeCKUe ONepaluu ¢ AeMCTBUTEIbHBIMU YucaaMu. Moiyiib
JEeWCTBUTENFHOTO YHCIA U €ro cBoWcTBA. [IprOmmKEHHbIC BRIYMCIICHUS, TPABIIIa OKPYTIICHHS, TPUKHUIKA M OI[CHKA Pe3y/IbTaTa BHIYUCICHUN.

Crenenb ¢ nenbiM nokazateneM. bunom Herotona. Mcnonb3oBanue moaxoasiei Gopmbl 3arucu AEHCTBUTEIbHBIX YUCEN Ul PEeIIeHUs
MPAKTUYECKUX 3a/1a4 U IPEACTaBICHUS 1aHHbBIX.

ApudmeTrueckuil KOpeHb HaTypalbHON CTENIEHU U €r0 CBOWCTBA.

CreneHb ¢ paliOHAJIbHBIM T10Ka3aTeNIeM U €€ CBONCTBA, CTENIEHD C IEHCTBUTEIBHBIM [TOKA3aTEIEM.

Jlorapudm uucna. Cpoiicta orapudma. JlecaTuunble U HaTypaibHbIE JIOTapU(PMBI.

Cunyc, KOCUHYC, TAHT'€HC, KOTAaHT€HC YHCIIOBOTO apryMEHTa. APKCHUHYC, apKKOCHHYC U apKTaHI€HC YMCIOBOTIO apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXKJIECTBEHHbIE IpPeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb YpaBHEHMs. PaBHOCHIIbHBIE ypaBHEHUS U ypaBHEHUS-CIIEJICTBUS.
HepaBeHCTBO, pemieHne HepaBeHCTBaA.

OCHOBHBIE METOJIbl PELICHHS LENbIX U IPOOHO-pAllMOHAIBHBIX YPAaBHEHUI U HEpaBeHCTB. MHOrowIieHbl OT OJHON MepeMeHHOM. JleneHue
MHOTO4JIEHa Ha MHOTO4JIeH ¢ ocTaTkoM. Teopema be3y. MHorounensl ¢ nensiMu kodpdurmentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHHUM, COIEPIKALINX CTENEHH U KOPHH.

WppanmonansHble ypaBHeHHs. OCHOBHbBIE METO/bI PELICHHS UPPAIMOHAIBHBIX YPaBHEHUH.

[Toka3zarenbHble ypaBHEeHUs. OCHOBHbBIE METObI PEIIEHUS MOKA3aTEIbHBIX YPaBHEHU.

[IpeoOpa3oBaHue BBIpaXKEHUN, COAEPIKAIINX JIOTAPU(MBI.

Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METObI PELIEHUS JIOTApU(PMUIECKUX YPAaBHEHUH.

OcHoBHble TpuroHomerpuueckue ¢opmynsl. I[IpeoOpa3zoBaHue TPUTOHOMETPUUECKUX BBIpaXKeHHH. PelieHne TpUroOHOMETpUYECKUX
YPaBHEHHUHU.



Pemienue cucteM JUHEHHBIX ypaBHEHHUM. Marpuiia cucTeMbl JIMHEHHBIX ypaBHEeHUH. Onpenenutesib MaTpUlibl 2X2, ero reOMeTpUUeCKUi
CMBICI U CBOMCTBA, BBIYHACICHHE €0 3HAYEHUS, NPUMCHEHHE OIPENEIMTENs JUIsl PELICHUS CHUCTEMBl JIMHEHHBIX ypaBHeHUH. Penienue
MPUKIAAHBIX 337a4 C MOMOILBI CUCTEMBI JIMHENHBIX YpaBHEHUN. VcciienoBanre MOCTPOEHHONW MOJIENIH € IOMOIIBIO MAaTPULL U OIIPEAEITUTENEH.

IlocTpoeHHe MaTeMaTUYECKUX MOJEIEH peajlbHOM CUTyallud C IIOMOINBIO YPAaBHEHUN M HEpaBeHCTB. lIpumeHeHue ypaBHEHMU U
HEPaBEHCTB K PEILICHUIO MaTeMATHYECKUX 3a/1a4 U 33a4 U3 pa3IMYHbIX 00/1acTe HayKHU U peabHOM KU3HHU.

DOYyHKUMH U TPAaPUKH

Oyukmsi, crnocoObl 3amaHus QyHKnuH. B3aumao oOpatable ¢yHkmwu. Kommosuius ¢yaknuii. ['paduk Qyakmmm. DnemeHTapHBIC
npeoOpa3oBaHus TPaQUKOB (yHKITHIA.

OO6nacte onpeneneHuss U MHOXecTBO 3HadeHuM ¢(yHxkuuu. Hymum ¢ynkuumn. IlpomexyTku 3HaKonmocTostHCTBA. UETHbIE M HEUETHBIE
¢ynkuuu. [Tepuoanueckue Gpynkuuu. IlpomexyTku MOHOTOHHOCTH (DyHKIIMHU. MakcuMyMbl U MUHUMYMbI GyHKIKMU. Hanbonbiee 1 HauMeHbIee
3Ha4YeHUs QYHKIUU Ha IPOMEKYTKE.

JluneliHas, KBaIpaTU4Has U IPOOHO-TUHEWHAS QYHKIMU. DIEMEHTApPHOE UCCIIC0BAHHIE U TIOCTPOCHUE HX TPa(UKOB.

CrenenHas (yHKUMS C HaTypajdbHbIM M LelbIM Ioka3aTeneMm. EE cpoiictBa u rpaduk. CpoiicTBa M rpaduk KOpHS N-OH CTENEHH Kak
(GyHKLIMN 0OpaTHOM CTENEHM C HATypaJIbHbIM [TOKa3aTesIeM.

[TokazarenbHas u norapudmuueckas GyHKIUHU, UX cBOMcTBA U rpaduku. Mcnonp3oBanue rpadukoB GyHKIUHN 1715 peLIeHUs] ypaBHEHUH.

Tpuronomerpuyeckas OKpy>XKHOCTb, OIIPE/IEICHHE TPUTOHOMETPUUECKUX (PYHKIIMHA YUCIOBOTO apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEaJIbHBIX IIPOLECCaX U SIBICHUSX. [ paduku peanbHbIX 3aBUCUMOCTEH.

Havana maTeMaTH4eCKOro aHajmu3a

ITocnenoBarenbHOCTH, CIOCOOBI 33JaHUsl TOCHeOBaTeNbHOCTEH. MeToa MaTeMaTH4ecKOM HMHIAYKUUH. MOHOTOHHBIE M OTpaHUYEHHBIE
MOCJIEZI0BATENBHOCTH. VIcTOpHSI BOSHUKHOBEHHSI MATEMaTHUECKOI0 aHAIN3a KaK aHaIn3a 0ECKOHEYHO MaJlbIX.

Apudmernueckas U reoMmerpuueckas mnporpeccuu. beckoHeuHo yObIBaromasi reomerpuueckas mporpeccusi. Cymma OECKOHEYHO
yOBIBatOIIEH reoMeTpudeckoil nporpeccuu. JIMHEHHBIH U 3KCIOHEHIMANbHBIA pocT. Yncino e. Popmyra CI0XKHBIX MpoueHToB. Vcnonb3oBanue
IIPOrPECCUU IS PELIEHUS peallbHbIX 3a/1a4 MPUKIAJHOIO XapakTepa.

HenpepriBable ¢pyHKIIMU U uX cBokcTBa. Touku pa3pbiBa. ACUMOTOTH rpagukoB ¢yHKIu. CBOMCTBA (QYHKIINI HEPEPHIBHBIX HA OTPE3KE.
MeTtoa MHTEepBaJIOB ISl pelieHrs HepaBeHCTB. [IpuMeHeHre CBONCTB HeNPEePhIBHBIX (DYHKIUH IS pelIeHus 3a/1a4.

[lepBas u BTOpas npousBogHble QyHKIMU. OnpeaeneHue, reoMeTpUIeCKHii 1 GU3NIECKUN CMBICT IPOM3BOIHON. Y paBHEHUE KacaTeIbHON
K rpaduKy (QyHKIHH.

[Ipou3BoHbIe AeMeHTapHbIX QyHKIMNA. [Ipon3BoHAs CyMMBI, TPOU3BEIEHNUS, YACTHOTO M KOMITIO3ULIUU (YHKITHI.

MHo:xecTBa H JIOTHKA

MHoecTBO, olepaluy HajJ MHOXXECTBAMH M HX cBoicTBa. /luarpammsl Oinepa—BenHa. [IpumeHeHHE TEOpPETHMKO-MHOKECTBEHHOIO
anmapara JJisl ONUCAaHHUs PEAbHBIX MPOLIECCOB U SIBICHUH, IPU PELICHNUH 33/1a4 U3 IPYTUX YUEOHBIX IPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMATUYECKOTO 0OBEKTA, CIEICTBHE, JOKA3aTEIbCTBO, PABHOCUIIbHBIC YPABHEHMS.



11 KJTACC

Yncsa v BbIYUCIEHUSA

Harypanbnple u 1enple uncna. [IpuMeHeHHe MpU3HAKOB JCIMMOCTH IIENIBIX YHCEN, HaunOobIui oOmuii aenurens (manee — HOJl) u
HauMeHbIIee obuiee kpatHoe (nanee — HOK), octatkoB mo moaysmto, anropurma EBkiinia i1 perienust 3a1a4 B LEIbIX YHUCTax.

KommnnekcHbie yncna. AnreOpandeckas ¥ TPUTOHOMETpUYEcKas (OPMBI 3alKMCH KOMIUIEKCHOTO uucia. ApudMeTHueckue orepanuu ¢
KOMIUICKCHBIMU 4YHclIaMu. V300pakeHne KOMIUICKCHBIX YHCENl Ha KOOpAWHATHOW Iiockoctu. @opmyrna Myaspa. KopHu n-oil creneHu w3
KOMIUIEKCHOTO yucia. [I[puMeHenne KOMIIEKCHBIX YHCel sl pelieHus: GU3NYECKUX U FTeOMETPUUECKUX 3a/1a4.

YpaBHeHNSI 1 HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YpaBHEHHH U HepaBeHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUSI. PaBHOCUIIbHBIE HEPABEHCTBA.

OT0Op KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH C TOMOIIbIO TPUTOHOMETPUYECKOH OKpPYXKHOCTH. PemieHne TpPUrOHOMETPHUYECKUX
HEPaBEHCTB.

OcHOBHBIE METOBI PELICHUS TTOKA3aTENbHBIX U JIOTAPU(PMUIECKIX HEPABEHCTB.

OcHOBHBIE METO/BI PELICHUS UPPALIOHATIbHBIX HEPABEHCTB.

OCHOBHbIE METOJABl PELICHUS CHUCTEM MU COBOKYIHOCTEH palMOHANIBHBIX, HMPPALMOHAIBHBIX, IOKA3aTENbHBIX M JIOrapu(pMHUUECKUX
YpPaBHEHUU.

VYpaBHEeHUsI, HEpAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpumeneHne ypaBHEHUH, CHCTEM M HEPABEHCTB K PEIICHHI0 MAaTEMATHMUECKUX 33/1a4 M 3a/1a4 U3 Pa3INuHbIX oOlacTell HAyKU U peatbHOU
KU3HU, UHTEPIPETALUs OJIYyYEHHBIX PE3yJIbTaTOB.

DyHKIUH U TPagUKH

I'padux xomnosunmu ¢pyHKIMl. ['eomeTpudeckre o0pasbl ypaBHEHHH U HEPABEHCTB HAa KOOPAMHATHOMN TIIOCKOCTH.

Tpuronomerpuyeckue QyHKIHNH, UX CBONCTBA U TpaUKH.

I'padmueckue MeToabl peneHus: ypaBHEHU 1 HepaBeHCTB. [ paduyeckue MeTo bl peleHus 3aad ¢ napaMeTpaMu.

Hcnonp3oBanue rpa@ukoB GyHKIUN ISl UCCIIEOBAHUS IIPOLIECCOB M 3aBUCUMOCTEH, KOTOPbIE BOSHUKAIOT MPHU PELIEHUH 3aad U3 IPYrHX
y4eOHBIX PEAMETOB U PEATBbHOM KU3HHU.

Havana maTemMaTH4ecKkoro aHajamsa

[IpumeHeHne MpOU3BOJHON K MCCIEAOBaHHUIO (DYHKUIMNH Ha MOHOTOHHOCTh M SKCTpeMyMbl. HaxokaeHue HamOOJbIIEero U HauMEHBIIETro
3HAYCHHUI HETPEPHIBHOW (PYHKITUU HA OTPE3KE.

[IpuMeHeHre TpoOU3BOAHON JIsI HAXOXKJEHUS HAWIYYIIETrO pelIeHUs B MPUKIAIHBIX 3a/layax, Ui OMpEeeNIeHUsI CKOPOCTH M YCKOPEHUS
nporiecca, 3alaHHOT0 (GOPMYIIOi UK rpaduKoM.

[TepBooOpasHas, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpasHbie aneMeHTapHbIX GyHKIUH. [IpaBuina Hax 0k AeHHS IEPBOOOPA3HBIX.



Huterpain. 'eoMeTpudeckuii cMbICT HHTETpaia. Beraucienue onpeaenéHHoro narerpaia mno ¢gopmyine Hetorona-Jleiionuna.

[Ipumenenue nHTerpana Ajig HaXOXACHUS IJIoMaAen MI0CKUX GUryp u 00bEMOB reOMETPUUECKHX Tell.

[Tpumepsr pemennii  auddepeHnnanbHbIX  ypaBHEHHH. Marematuyeckoe MOJACIMPOBAHUE pEATbHBIX MPOIECCOB €  TOMOIIBIO
Qg QepeHInanbHbIX YpaBHEHUH.



Ilnanupyemblie pe3yibTaThl OCBOEHHS Y4eOHOI0 NMpeaMeTa «Ajredpa u HavaJia aHAJIU32»

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU OOydYarollerocs Kak aKTHUBHOIO W OTBETCTBEHHOTO 4JIEHA POCCHIICKOro OOIIecTBa,
MIPEJICTABJICHUE O MAaTEMAaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SABJICHHM, MPOIEYp IPaskJIaHCKOro 001ecTBa (BHIOOPHI,
OTPOCHI U JIPYTo€), YMEHUE B3aMMOICHCTBOBATH C COIMATBLHBIMU MHCTUTYTAMH B COOTBETCTBUH C UX (YHKUIUSIMHU U Ha3HAYCHUEM;

2) N1aTPMOTHYECKOT0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh POCCUHCKON TpaKTAHCKOW HMACHTUYHOCTH, YBKEHUS K MPONUIOMY M HACTOSALIEMY POCCHICKOM MaTeMaTHKH,
LIEHHOCTHOE OTHOIICHHUE K JIOCTHXKEHUSIM POCCHMCKMX MAaTeMaTUKOB M POCCUHCKON MaTeMaTHYeCKOM IIKOJbI, UCIIOIB30BaHUE 3TUX JOCTHUKCHUN
B JIPYTUX HayKax, TEXHOJOTUSIX, chepax SIKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHE MJYXOBHBIX IIEHHOCTEH pOCCHIICKOr0 Hapoja, c()OpMHpPOBAHHOCTH HPABCTBEHHOIO CO3HAHHS, STHYECKOTO TMOBEACHUS,
CBA3AHHOTO C MPAKTUYECKUM NPUMEHEHUEM JOCTUKEHUU HAyKH M JIEATEIbHOCTHIO YYEHOIO, OCO3HAHME JIMYHOIO BKJIaJa B TOCTPOEHHUE
YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTHYECKOTr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAs 3CTETUKY MATEeMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lad, pPEIIeHUuM, pacCyKIeHU,
BOCIIPUMMYHUBOCTh K MATEMATUYECKUM aClEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCHUMTAHUSA:

c(hOpPMHUPOBAHHOCTh YMEHHUS MPUMEHITh MAaTEMaTHYECKUE 3HAHUSI B MHTEpPEcax 3J0pOBOT0 U 0€30MacHOro oOpasa >KM3HU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3JI0POBBIO (3I0pOBOE MUTAaHUE, COATAHCHPOBAHHBIN PEXUM 3aHSATHH M OTAbIXA, pPeryiaspHas (Qu3uveckas aKTUBHOCTB),
(u3MUeCcKOoe COBEPILICHCTBOBAHHE MPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN JAESITETFHOCTHIO;

6) TPya10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIO0HS, HHTEPEC K Pa3IuIHbIM cdepam npodhecCuOHATHHOU AeSTeTbHOCTH, CBI3aHHBIM C
MaTEeMAaTHKOW U € TPUIOKEHUSIMHU, YMEHUE COBEPIIAaTh OCO3HAHHBIN BBIOOp Oymyiiei mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHMIO M CaMOOOpa30BaHUIO HAa MPOTSHKEHUM BCEH KU3HU, TOTOBHOCTH K
AKTUBHOMY YYaCTHIO B PEIICHUH MPAKTHUYECKUX 33/1a4 MaTeMaTUYECKOW HAIIPaBJICHHOCTH;

7) 3K0JI0rM4eCKOro BOCIIMTAHMSI:



c(OPMHPOBAHHOCTh IKOJIOTMYECKON KYJIbTYpPbI, TOHUMAHHUE BIMSAHUS COIMATBHO-9KOHOMHYECKUX MPOIIECCOB HA COCTOSHHE MPUPOIHON U
COLIMAJILHOU Cpefbl, OCO3HAHUE TII00ATBHOTO XapaKTepa KOJOTHYECKUX MPOOJIeM, OPHCHTAIMS HAa MPUMEHEHUE MAaTEeMaTUYSCKUX 3HAHUH IS
perieHus 3a1a4d B 00J1aCTH OKPYKaIoIel Cpeibl, IIIaHUPOBAHKE IMMOCTYIKOB U OIICHKHA UX BO3MOYKHBIX MTOCJICICTBHIA JIJIsl OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOPMUPOBAHHOCTH MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U OOIIECTBEHHOW TMPaKTHKH,
IIOHUMAHUEC MaTeMaTquCKOﬁ HayKI/I KakK C(bepbl ‘ICHOBe‘ICCKOﬁ ACATCIIbHOCTH, 3TAIIOB eé paBBI/ITI/IH U 3HAYUMOCTHU IJIs1 paSBI/ITI/ISI OUBHUIIIN3allUU,
OBJIQJICHUE SI3BIKOM MAaTEMAaTHKH W MaTEeMaTHYECKON KyJbTYpOH KaK CpPEICTBOM ITO3HAHHUS MHpPA, TOTOBHOCTh OCYIIECTBJISATH MPOCKTHYIO H
UCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHINBUAYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC YU4eOHbIC el CTBUS

Ba3oBblie 1oruyeckue aeiicrBus:

BBISIBJSITh M XapaKTEpU30BaTh CYIECTBEHHbIE MPU3HAKKM MaTEMaTHMYECKUX OOBEKTOB, IOHSTUMN, OTHOIICHHWNH MEXAY IOHATUSIMH,
(bopMyIMpOBaTh ONpeeNeH s MOHATUH, yCTaHABIMBATh CYLIECTBEHHBIH MPU3HAK KIACCU(PHUKAIMMU, OCHOBAHUS U OOOOIIEHUS U CpaBHEHMS,
KpUTEPHUU IPOBOAMMOIO aHAJIN3a;

BOCIPUHUMATh, (OPMYJIHPOBaTh M MPeoOpa3oBbIBaTh CYXACHUS: YTBEPAUTEIbHbIE U OTpHUIATEIbHBIC, €JUHUYHbIE, YaCTHbIE U 0OIIueE,
YCIIOBHBIE;

BBISIBJIAITh MaTeMaTHUECKUE 3aKOHOMEpPHOCTH, B3aMMOCBSI3M U TNPOTUBOpeurss B (aKkTax, JaHHBIX, HAOMIONEHHSIX U YTBEPKICHUSX,
IpeasaraTe KpUTEPUN AJIS BBISIBIICHUS 3aKOHOMEPHOCTEN M TPOTUBOPEYNI;

JIeJ1aTh BBIBOJIBI C UCTIOJIb30BaHNEM 3aKOHOB JIOTUKH, J€TYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MIPOBOAUTH CaAMOCTOSITENIHO JOKa3aTeIbCTBAa MATEMAaTUUYECKUX YTBEP)KIEHUM (IpsIMble U OT NMPOTHUBHOIO), BHICTpAaUBaTh apryMEHTAIMIO,
MPUBOANUTE PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIEHUS U BHIBOJIBI;

BBIOMpATh croco0 peuieHus yueOHOH 3ahaun (CpaBHMBATh HECKOJBKO BapHMAHTOB PELICHHUs, BHIOMPATh Hanboiee MOAXOIAMIUN ¢ yUYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/bCKue 1eHCTBHSA:

UCIOJIb30BaTh BOIPOCHl KaK HCCIENIOBATEIbCKUII HMHCTPYMEHT IO3HaHMSA, (OPMYIHUPOBATH BOIPOCH, (PUKCHPYIOLIME HPOTHBOpEYHE,
npobJeMy, yCTaHaBIMBATh UCKOMOE U JaHHOE, JOPMHUPOBATH TUIIOTE3Y, ApPTYMEHTHPOBAThH CBOIO MO3HIINIO, MHEHUE;

MIPOBOAUTH CAMOCTOSITENILHO CIJIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEJIOBAaHKE 10 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTu4eckoro o0ObeKTa,
SIBJICHUSI, IPOLIECCA, BBISIBICHUIO 3aBUCUMOCTEN MEXKYy 00BbEKTaMHU, SIBICHUSAMHU, IPOLIECCAMH;

CaMOCTOSITENIbHO (hOpMynUpoOBaTh OOOOLIEHUS W BBIBOABI IO pe3ylbTaTaM IPOBEAEHHOTO HAONIONEHUs, HCCIIEAOBAaHUs, OICHUBATh
JOCTOBEPHOCTD MOJYYSHHBIX PE3YJIbTATOB, BBIBOJIOB M 0000IICHNUH;



IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, & TAKIKE BBIBUTATh IIPEAIIOIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Paborta ¢ unopmanmeii:

BBISIBJIATH 1€(DUIUTHI MH(OPMALIMHY, JaHHBIX, HEOOXOAMMBIX JUIs OTBETA HA BONPOC U JUIsl PELLIEHUs 3a/1a4H;

BbIOMpPaTh MH(OPMAIMIO W3 UCTOYHUKOB Pa3IMYHBIX THUIIOB, aHAJIW3UPOBATh, CUCTEMATH3UPOBATh M HMHTEPIPETHPOBATH MH(POPMALUIO
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHUS;

CTPYKTYpUPOBATh HH(OPMAIIHIO, IPEICTABIATE €€ B pa3IHMUHBIX (POpMax, WILTIOCTPUPOBATH rPauIecKu;

OLIEHUBATh HaIEKHOCTh NH(OPMALIUU IO CAMOCTOSTENLHO CHOPMYITUPOBAHHBIM KPUTEPUSIM.

KoMmmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1eliCTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXkJIEHUS B COOTBETCTBUU C YCIOBUSAMHU M LEJISIMU OOILEHUS, ICHO, TOUHO, IPAMOTHO BbIpa)KaTh CBOIO
TOUYKY 3p€HUS B YCTHBIX U IMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 X0y PELICHUS 3aJa4l, KOMMEHTHUPOBATh IOJIYy4ECHHBIN pPe3yibTar;

B X07ie 00CY)KICHHUS 3a7]aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOi TeMbl, TPOOIEMBbI, pelacMoil 3a/1a4u, BEICKa3bIBAaTh HJICH, HAIICIICHHBIC
Ha MOUCK PCHICHUA, COITIOCTABJIATh CBOH CYXIACHHUA C CYKACHUAMU APYTUX YHAaCTHUKOB JUaJIora, O6Hapy)KI/IBaTL pasiiniuc U CXO0ACTBO HOBHHHﬁ, B
KOPpEeKTHOH Gopme (hopMyIHpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHUS;

NPEJCTABIATh PE3YNbTaThl PEIICHUS 3aJjaul, IKCIEPUMEHTA, UCCIIEAOBAaHUs, IPOEKTA, CAaMOCTOSTENILHO BBIOMpATh (hopMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPE3eHTALUN U 0COOEHHOCTEN ayTMTOPUH.

PeryisiTuBHbIe YHHBepPCAJIbHbIE yUeOHbIe JIeiicTBUS

Camoopranmusanus:

COCTaBJIATh IIJIaH, QJITOPUTM pELIEHUs 3aJayd, BbIOMpaTh CHOCOO pelieHHs € Y4E€TOM HUMEIOIIMXCS PEecypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PELLIEHUH C yUETOM HOBOI MH(QOpMAIIIH.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTEJLIEKT:

BIIa/IETh HABBIKAMHU MO3HABATENbHON peIeKCHU KaKk OCO3HAHUS COBEPIIAEMBIX JIEHCTBHI M MBICIUTENBHBIX MPOIECCOB, HX PE3yIbTATOB,
BJIQJIETh CITOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIIecca M pe3yiibTaTa peleHus] MaTeMaTHIeCKON 3a/1a4H;

NpeABUACTE TPYAHOCTH, KOTOPBIEC MOI'YT BO3HHMKHYTH IpPU PCIICHHUMU 3ada4d, BHOCHUTH KOPPCKTHUBBEI B ACATCIIBHOCTH Ha OCHOBE HOBBIX
00CTOSITENTLCTB, IaHHBIX, HAWIEHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE Pe3yibTaTa eI U YCIOBUSAM, OOBSICHITH MPUYHHBI JOCTIKECHUS WM HEOCTHKEHUS Pe3yIbTaTOB ACSITEIbHOCTH,
HaXOJUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:



MMOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON W HWHIWBUIYalbHOW pa0OTHI MPH PEIICHWH YYEOHBIX 3a/1ay, MPUHUMATH IIeIb
COBMECTHOH JIeATEIBHOCTH, TUIAHUPOBATh OPTaHU3AINI0 COBMECTHOU pabOTHI, paclpeaesaTh BUABI paboT, JOTOBapUBaThCs, O0CYXIATh MPOIECC
U pe3yabTat paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOJIEH;

y4acTBOBAaTh B IPYNIOBBIX popMax paboThl (00Cyk1eHus1, 0OMEH MHEHUH, «MO3TOBbIE IITYPMbI» U UHBIE), BHIIOIHATH CBOIO YacTh pabOThI
U KOOPJIWHUPOBATH CBOW JCHCTBHUS C NPYTMMH YjiCHAMH KOMAHJbI, OLICHWBATh KAa4e€CTBO CBOETO BKJIaJa B OOIIHUN MPOIYKT MO KPUTEPHUSIM,
c(hOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K xonuyy obyuenusn ¢ 10 knacce odyuarowuiica nojayuum cieoyroujue npeoMemusle pe3yibmansvl L0 OMOEIbHbIM memam padoyeil
npozpammol yuebHo20 Kypca «Anzedopa u nauana MamemMamuiecKko20 AHAIUZA»:

Yucaa 1 BBIYUCIEHHUS

CB060[[HO OHGpI/IpOBaTI) IIOHATUSIMU . paIlI/IOHaJH)HOC YqHucCJIo, 6€CKOH6‘-IHa$I HepI/IOI[I/I‘ICCKaﬂ I[pO6I), HpOIIeHTI)I, I/IppaHI/IOHaJII)HOG qucjio,
MHO>XECTBaA paIlI/IOHaJII)HI)IX nu I[GPJICTBHTGJILHBIX YHUCEII, MOI[y.IH) IIGﬁCTBHTeJIBHOFO qucJia,

MPUMEHSITh IPOOH U MPOLEHTHI I PEIIeHUs TPUKIAIHBIX 33/1a4 U3 Pa3IMYHBIX OTpaciieil 3HaHUH U peallbHOM JKU3HH;

MPUMEHSITh MPUOTMKEHHBIE BHIYUCIICHUS, PABUJIa OKPYTJICHUS, TPUKUAKY U OLIEHKY pe3yJbTaTa BEIYUCICHUII;

CB060)IHO OHCpHpOBaTI) IIOHATHUEM: CTCIICHBb C IICJIBIM IIOKAa3aTCJIEM, HUCIIOJIb30BATh HOI[XOJISIHIYIO q)OpMy 3aIInucu I[CI\/'ICTBI/ITCJ'II)HI)IX qucell
JJIs peﬂleHI/ISI HpaKTI/I‘IeCKI/IX 3aJga4dy u HpGZ[CTaBJ'IGHI/Iﬂ JaHHBbIX,

cBOOO/IHO ONIEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYPAILHOU CTENEHU;

CcBOOO/IHO OTIEPUPOBATH MOHATHUEM: CTETIEHb C PAIMOHAIBHBIM MTOKa3aTeNeM;

cBOOO/IHO ONEPUPOBAThH MOHATUSAMU: JorapudM 4Kcia, 1eCATUUHbIE U HaTypaJbHbIE JOrapu(MbI;

CB060)IHO OHGpI/IpOBaTI) IIOHSATUSIMU: CI/IHyC, KOCI/IHyC, TAaHT'CHC, KOTaHI'CHC YHCJIOBOI'O apFYMGHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, aPKKOCHHYC U APKTAHI€HC YMCIIOBOI'O ApTyMEHTA.

YpaBHeHHs U HEPABEHCTBA:

CB060)IHO OHepI/IpOBaTI) NOHATUAMU: TOXACCTBO, ypaBHeHI/Ie, HepaBeHCTBO, paBHOCI/IJ'[BHI)Ie ypaBHeHI/ISI nu ypaBHeHI/ISI-CJ'IeHCTBI/ISI,
paBHOCI/IJ'H)HI)Ie HepaBeHCTBa;

MPUMEHSTh Pa3UYHbIE METOJbl PEIICHUS PAIMOHATBHBIX U APOOHO-PAMOHAIBHBIX YPaBHEHUMN, MPUMEHSITh METOJ HHTEPBAIOB IS
pELIEHNS] HEPABEHCTB;

CB060)IHO OHepI/IpOBaTB IIOHATUSMHU. MHOI'OYJICH OT OJIHOI71 nepeMeHHoﬁ, MHOT'OYJICH C LICJIBIMU KO3(1)(i)I/IHI/IeHTaMI/I, KOpHI/I MHOI'O4JICHA,
MPUMEHSTH JIEJICHHE MHOTOYJIEHA Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera miis penienus 3aaay;

CBOOOJHO OIEPUPOBATH MOHATHAMHU: CHCTEMa JIMHEWHBIX YpPaBHEHUH, MaTpULa, ONpPEACTUTENh MAaTPULl 2 X 2 U ero reoMeTpU4ecKuit
CMBICJI, HUCIIOJb30BATh CBOI>'ICTBa OHpeI[eJII/ITCJISI 2 X 2 JJIs1 BBIYUCIICHHUA €0 3HAUYCHMHA, HpI/IMeHHTB OHpCIIeJII/ITeHI/I JUISA peLHCHI/IH CUCTCMBbI



JMHEWHBIX YpaBHEHHH, MOJEIUPOBATh PeajbHbIE CUTYaIllMH C IOMOIIBIO CHCTEMBbI JIMHEHHBIX ypaBHEHUH, NCCIIEA0BATh MOCTPOSCHHBIE MOJIEIH C
MIOMOIIIBIO MATPHI] U OTIPEICIIUTENICH, UHTEPIIPETUPOBATH MOJTYYCHHBIH Pe3yiIbTaT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JJIsl IPE0Opa30BaHUs BbIPaKEHUI;

BBINOJIHATH NPE0Opa30BaHMsI YMCIOBBIX BEIPAXKEHUH, COAEpKALUX CTETIEHHU C PALMOHATIbHBIM I10Ka3aTeleM;

MCIOJIB30BaTh CBOMCTBA JOTaprU(pMOB AJIsl MPeoOpa3oBaHUs JOrapu(pMUIECKUX BBIPAKECHUH;

CBOOOJHO OIEPUPOBATH MOHATUSAMHU: HPpALMOHAIBHBIC, MMOKA3aTeNbHbIE M JIOTapU(PMUYECKHE YPABHEHUS, HAXOAWTh MX PEIICHHS C
IIOMOILBIO PABHOCUJIBHBIX IIEPEXO0B WIIN OCYLIECTBIIAS IPOBEPKY KOPHEH;

IPUMEHSTh OCHOBHBIE TPUTOHOMETpUUECKHE GOPMYJIbI Ul IpeoOpa3oBaHusl TPUTOHOMETPUUECKUX BbIPAXKEHUH;

CBOOOJTHO OTIEpPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, TPUMEHATh HEOOXOIMMBIE (POPMYITBI JJISl PEIICHUS OCHOBHBIX THITOB
TPUTOHOMETPHUYECKUX YPABHEHHU;

MOJICJIUPOBaTh pEalbHbIE CHUTyallUd Ha $A3bIKE aireOpbl, COCTABIATh BBIPAKEHMs, YpPaBHEHUs, HEPaBEHCTBA I10 YCJIOBUIO 3a/lauH,
HCCIIEI0BaTh MOCTPOEHHBIE MOJIENH € MCII0JIb30BAaHUEM alapara ajireOpsl.

DOyHKIUH U TPaQUKH:

CBOOOJTHO OTIEPUPOBATh MOHATHAMU: (DYHKIIHSI, CITOCOOBI 3a1aHus (PYHKIIUH, B3aUMHO 00paTHbIe (YHKIIMH, KOMIO3UIUS (DYHKIHN, TpaduK
(GyHKINY, BHIIOIHATD 3JIEMEHTapHbIe TpeoOpa3oBaHus TpapuKoB (HyHKIIMA;

CBOOOJHO OIEpUpPOBATh TMOHATHAMM: 00JacTh OINpENeNeHUuss M MHOXKECTBO 3HAUeHUH (QYHKUUH, HYIU (QYHKLIUH, NPOMEXKYTKH
3HAaKOTIOCTOSIHCTBA,

CBOOOJTHO OIEPHUPOBATH MOHATHAMHU: YETHBIE M HEU€THBIE (DYHKIMH, TepuoguuecKue (QpyHKIIUH, TPOMEKYTKH MOHOTOHHOCTH ()YHKIIHH,
MaKCUMYMBbl U MUHUMYMBbI (DYHKITH, HanOoJIbIlIee M HAaUMEHbIIIee 3HaUeHNEe (PYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO ONEpUpPOBaTh MOHATHAMM: CTENEHHas (QYHKIUS C HATypaJbHbIM M IIEJbIM IOKa3zaTeleM, TpaguK CTENEeHHOW (QYHKIUU C
HATYpaJbHBIM M IEJIBIM TTOKa3aTeseM, TpaguK KOPHs n-Oi CTeneHH KaK (pyHKIMH 0OpaTHOM CTETIEH! C HATYPaJIbHBIM ITOKa3aTeleM;

OTIEpUPOBATh TOHATUSAMH: JIMHEWHas, KBaJpaTHYHAas M JPOOHO-IMHEHHAs (YHKIMH, BBIMOIHATH JIIEMEHTAPHOE WCCIEeNOBaHHE U
MOCTPOEHHE UX TPapHKOB;

CBOOOJTHO OTIEPUPOBATH MOHATHAMM: MOKa3aTeNbHast U Jorapugmuueckas GyHKIUU, UX CBOMCTBA U Tpa(UKH, UCHOIB30BATh UX I'papuKu
JUISl peIIEHUS] YPABHEHU;

CBOOOJTHO OIEPHPOBATH TOHSATHSIMHU: TPUTOHOMETPUYECKAsi OKPYKHOCTB, OIpEIeNIeHHEe TPUTOHOMETPUIECKHX (QYHKIUH YHCIOBOTO
apryMeHTa;

UCMOJIb30BaTh Tpaduku GYHKIMHA I MCCIeI0BaHUs MPOLIECCOB U 3aBUCHMMOCTEN NPHU PELICHUH 3a/1ad U3 JAPYruX y4eOHBIX MPEIMETOB U
peanbHOM )KU3HHU, BBIpAXKaTh (HOpMyIaMH 3aBUCUMOCTH MEX/Ty BETHINHAMH,

Hayana maTeMaTH4ecKoro aHajImn3a:

CBOOOJHO OIEPUPOBATH MOHATUAMHU: apupMeTHdecKas U TeoMeTpudeckas Mporpeccusi, OCCKOHEYHO YOBIBAIOIIas T€OMETpHYECKast
nporpeccusi, TMHEHHbIH U 3KCTIOHEHIMAIBHBIA POCT, (POPMYIIa CI0KHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O KOHCTAHTE;



MCIOJIb30BATh MIPOTPECCUU JIJISl PEUICHHSI PEATbHBIX 3a]1a4 MPUKJIAHOTO XapaKTepa;

CBOOOJIHO ONEPUPOBATH TOHATHUSMH: TIOCIECIOBATEIILHOCTh, CIOCOOBI 3a/laHUsl IOCIEI0BATEILHOCTE, MOHOTOHHBIC M OTPAHUYCHHBIC
MOCIIEI0BATEIHHOCTH, IOHUMATh OCHOBBI 3aPOKJCHHS MAaTEMaTUYECKOI0 aHaIM3a Kak aHainn3a 0ECKOHEYHO MaJbIX;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: HEMPEPBIBHBIE (PYHKIIMH, TOUKH pa3pbiBa rpaduka pyHKINH, aCUMITOTHI rpaduka QyHKINHY;

CBOOOJIHO ONEPUPOBATH TOHATHEM: (PYHKIIMS, HETPEPHIBHAS HAa OTPE3Ke, MPUMEHSITh CBOWCTBA HEMPEPHIBHBIX (YHKIHMHA ISl PEIICHUS
3ajay;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: NIEPBAsi U BTOPast MPOU3BOIHBIE (DYHKIIMHU, KacaTenbHas K rpaduky ¢ yHKIUY;

BBIYUCIISATH MPOU3BOJAHBIE CYMMBI, TPOU3BEICHHUS, YACTHOTO U KOMITO3UIIUH IBYX (DYHKIIMMN, 3HATH MPOU3BOAHBIE JIEMEHTAPHBIX (YHKIIHIA;

MCIIOJIb30BATh TEOMETPUUICCKUN M PU3NICCKUI CMBICI ITPOU3BOIHOM ISl PEIICHUS 33]1a4.

MHo:xecTBa M JIOTHKA:

cBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEPAIIUU HAJl MHOXKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJjis OMHCAHUS pPealbHBIX MPOIECCOB M SBICHHM, NMPU PEIICHUU 3a1ad U3 IPYTHX
Y4eOHBIX TIPEIMETOB;

CBOOOJHO ONEpPUPOBATh MOHATHAMHU: OINpEACICHUE, TEOpeMa, YpaBHEHHE-CIEACTBUE, CBOWCTBO MaTEeMAaTHYECKOrO OOBEKTa,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE YPABHEHUS U HEPABEHCTBA.

K konuy ooyuenusa ¢ 11 knacce obyuarowuiica nojayyum ciedyloujue npeomemusle pe3yibmamol O OMOEAbHbIM memMam padoueil
npozpammel yuedHo20 Kypca «Anzedpa u nauana mamemamuyecko20 AHAIU3IA»:

Yucna v BLIYMCTEHHS:

CBOOO/IHO OIEpPHPOBATh MOHATUSMU: HATYPaTbHOE W IIEJI0€ YUCIIO, MHOKECTBA HATYpPAIbHBIX U IENBIX YHCEN, UCIONb30BaTh MPHU3HAKU
nenumoct nenbix uncen, HOJ u HOK HatypanbpHBIX uncen il penieHus 3a1a4, IpUMeHsTh anroput™ EBkinuia;

CBOOOJIHO ONEpPUPOBATH IMOHATHEM OCTaTKa IO MOJYJIO, 3alMCHIBATh HATypaJbHBIC YHCIa B PA3JIMYHBIX MO3UIMOHHBIX CHCTEMax
CUHCJICHUS;

CBOOO/JHO OMEpPUPOBATh MOHATHUSMHU: KOMIUIEKCHOE YHCIO M MHOXXECTBO KOMIUJIEKCHBIX YHCEN, MPEICTaBIATh KOMIUIEKCHBIE YHCIIa B
anredpanvecKkoi U TPUTrOHOMETpUYECKoil (hopMe, BHIMTOTHATH apu(METHIECKIE ONIEpallii C HUIMH U U300pa)kaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHsI M HEPABEHCTBA:

CBOOOJIHO OIIEPUPOBATH TOHATHSIMH: HUPPANUOHAIBHBIC, MOKA3aTeIbHbIC W JIOTapU(MUYCCKUE HEPABEHCTBA, HAXOJHUTh WX PEIICHHS C
MTOMOIIBIO0 PABHOCUIIBHBIX MTEPEXO/I0B;

OCYIIECTBISATH OTOOP KOPHEH MPU PEelIEHUU TPUTOHOMETPUIECKOTO YPAaBHEHUS;

CBOOOJIHO OIEPHPOBATh IMOHATHEM TPUTOHOMETPHYECKOE HEPABEHCTBO, NMPHUMEHITh HEOOXOMUMBIC (OPMYIIBI JUIS PEHICHUS OCHOBHBIX
TUIIOB TPUTOHOMETPUUYECKIX HEPABEHCTB;



CcBOOO/IHO ONIEPUPOBATh MOHITUSMM: CUCTEMA U COBOKYITHOCTh YPAaBHEHUH M HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHUS,
HAXOJUTh PELICHUS CHUCTEMbl M COBOKYIHOCTEH palMOHAIBHBIX, HPPALMOHAIBHBIX, IMOKA3aTEJIbHBIX W JIOrapU(PMHUYECKUX YpaBHEHUH H
HEPABEHCTB;

pelaTth palMOHalIbHbIE, MPpPALMOHAIbHbIE, IOKa3aTelbHbIC, JOrapu(pMHUUECKUE U TPUTOHOMETPUUYECKHE YpPAaBHEHHMs M HEPaBEHCTBA,
COJZIEpIKaIIfe MOMYJIH U IaPAMETPBI;

IPUMEHSATH rpaduuecKre METOIbI Ul PELICHUs ypaBHEHUH M HEPABEHCTB, a TAKXKE 3aj1au C apaMeTpaMu;

MOJICJINPOBATh PEAJbHbIE CUTYAllMH Ha sI3bIKE aJreOpbl, COCTaBIATh BBIPAKEHUS, YPaBHEHUs, HEPABEHCTBA U MX CHCTEMbI 10 YCIOBHUIO
3aJ]auu, UCCIIEI0BaTh MIOCTPOECHHBIE MOJIENIU C MCIIOIb30BAHUEM allllapaTa ajareopsl, MHTEPIPETUPOBATh MOTYUYEHHBIN pe3ybTar.

DyHKIUH U TPaQUKH:

CTPOUTH TPaPUKH KOMIO3UINU (PYHKIIUI ¢ TOMOIIBIO JIEMEHTAPHOTO UCCIICIOBAHUS M CBOMCTB KOMITO3UINH JIBYX (DYHKITHIA;

CTPOUTH TeOMeTpUYecKre 00pa3bl YpaBHEHUI U HEPABEHCTB HAa KOOPAMHATHOM MJIOCKOCTH;

CBOOO/IHO ONEPUPOBATH MOHATHIMU: I'paMKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

NPUMEHATH PYHKIMH JUI1 MOJCTUPOBAHHS U CCIIEIOBAHUS PEANBHBIX POLIECCOB.

Havajia MmaTeMaTH4eCKOI0 aHAJIHM3a:

UCIOJIb30BATh MPOU3BOJHYIO ISl UCCIIEI0BaHUS (PYHKIIMU HA MOHOTOHHOCTb U AKCTPEMYMBI;

HaXO/UTh HauOoJbllIee U HAaUMEHbIlIee 3HauUeHHs (PYHKIIUN HEMPEPBIBHON Ha OTPE3KE;

HCIIOJIB30BATh ITPOU3BOAHYIO JUISl HAXOXKJACHUS HAWIy4dlIero PEeIICHHs B MPUKIAIHBIX, B TOM YHCIE COLMAIBHO-3KOHOMMYECKHX, 3a/1a4ax,
IUIsL ONIPEJICJIEHUS] CKOPOCTH U YCKOPEHHUS IIPoLecca, 3aJaHHOro (POpMyYJION WK TpapuKOM;

CBOOOJTHO OMEpUpPOBaTh MOHATUSMU: MEPBOOOpPa3Hasi, ONpe/eEHHBIH MHTErpai, HaXOAUTh MEpPBOOOpPA3HbIE 3JEMEHTApHBIX (YHKIHUNA U
BBIUUCIIATH MHTErpal 1o ¢popmyne Hetotona-JleitbHua;

HaXOJUTh IJIOIIAAN MIOCKUX (GUTYp U 0OBEMBI TEJ C MOMOLIBIO0 HHTETpalia;

MMETh NPEJCTABIEHNE O MaTEMaTHUECKOM MOJICIMPOBAHUH Ha IpUMeEpe cocTaBIeHUs TudPpepeHnalIbHbIX YPaBHEHU;

pemiaTh NpPUKIAIHBIE 3a]aud, B TOM YHCJE COLHUAIBbHO-IKOHOMHUYECKOTO0 M (U3UYECKOr0o XapaKTepa, CpPelCTBaMH MaTeMaTHYeCKOIro
aHanIu3a.



TemaTH4ueckoe IVIAHUPOBAHME MO NIPEAMETY «Aﬂreﬁpa H HavYaJia aHajinu3a»

10 KJIACC
Nenn/m | HammeHoBaHMe pa3jesia, TeMbI Oo0uree ko1- Koutpoabnbie/ JuekTpoHHbIE (HUGpPOBHbIE)
BO 4aCOB NpaKTHYecKne o0pa3oBaTe/bHbIE pecypChl
padoThI
MHOXECTBO IEHCTBUTENIBHBIX YACE. MHOTOWIEHBI.
1 ParnmonansHbie ypaBHeHUs U HepaBeHCTBA. CHCTEMBI 25 1/0
JMHEWHBIX YpaBHEHUH
5 Oynkiun u rpaduku. CreneHHas GyHKIUS C IETbIM 12 10
roKaszaresem
3 Apudmernueckuil KOpeHb N-0if CTENEHH. 15 10
WppaunoHanbHble ypaBHEHUS
4 IToka3zarensbHas pyHkuus. [loka3arenbHble ypaBHEHHS 10 1/0
5 i}'[::sg:?ﬂn:nqecxas{ ¢yskus. Jlorapupmuueckue 18 1/0
6 Tpuronomerpruyeckue BoIpa)K€HUS U ypaBHEHUS 22 1/0
7 ITocnenoBarenbHOCTH U IPOTPECCUH 10 1/0
8 HenpepeiBabie pynkiuu. [IponszBoanas 20 1/0
9 [ToBTOpEeHMEe, 06001IeHNE, CUCTeMaTH3allvsl 3HAHUN 4 1/0
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 9




11 KUIIACC

Ne ni/m HaumenoBaHue pasjaeia, TeMbl Oo0mee koJI- KonTtpoabHbie/ DJIeKTpOHHbIe (LM (POBHIe)
BO YacOB NpaKTHYeCKue o0pa3oBaTesbHbIe pecypchl
padoThI
HccnenoBanue GyHKIHIA C TOMOUIBIO IPOU3BOIHOM 22 1/0
ITepBooOpasHast 1 HHTETpaI 12 1/0
['paduxy TpUroHOMETpUYECKUX (HYHKIUH. 14 1/0
Tpuronomerpuyeckue HepaBeHCTBA
HppaunoHanbHble, MOKa3aTeIbHBIE U JOTapHUPMHUECKIE 24 1/0
HEpaBEHCTBA
KommnekcHsle uncna 10 1/0
HatypanbHble u 1enbie yrcna 10 1/0
CucTeMbl pallMOHATBHBIX, HPPAIIMOHATIBHBIX 12 10
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPAaBHECHHN
3ama4yy ¢ napaMeTpamu 16 1/0
[ToBTOpenue, 006001IeHNE, CHCTEMATH3AIUS 3HAHUHT 16 210
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10/0




