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KOMICTEHIMAMHY, COCTABIIAIOUIMME OCHOBY IS CaMOPa3BUTHS U HENPEPHIBHOIO
00pa3oBaHusl, LENTOCTHOCTH OBIIEKYIHTYPHOLO, JTMYHOCTHOTO U IIO3HABATEIHHOIO
paBBHTHH JUYHOCTH o6yqaroLuch:ﬂ

IIE.JII/I I/I3Y‘IEHI/IH YUYEBHOTI'O KYPCA

Kypc <<Anre6pa U Haqajla MaTeMaTH4eCKOIO aHalu3a» SIBIISETCS OMHUM W3

“HauOoJee 3Ha4YHMBIX B r[porpaMMe CTapI_HeH IIKOJIBI, IIOCKOJIBKY, C O,I[HOH CTOpOHLI

OH 00eCreYrBaeT MHCTPYMEHTANBHYIO 6asy s M3yYCHUSI BCEX €CTECTBEHHO-
Hay9HBIX KypCOB, & C APYro# CTOPOHBI, (OPMHpYET JOrHYecKoe 4 abcTpakTHOE
MBILIUIEHUE yYalluXCs Ha YPOBHE, HEOOXOAUMOM JUIS OCBOEHWS KypcoB
MH(OPMATHKH, OOILECTBOZHAHMS, HCTOPHH, CJIOBECHOCTH. B pamkax nansoro kypca
YHallluecs OBIa[ICBAlOT yHUBEPCAIBHBIM S3BIKOM COBDEMEHHON HayKH, KOTOpas
(POPMyYIHpYET CBOM HOCTIKEHUS B MATEMATHYECKO dopme. _

Kypc anreGps 1 Hagam MaTeMaTHIeCKOro aHATH3A 3aKTa/IBIBACT OéHO.By TUTSE
YCIICITHOTO  OBNIAJ€HWs 3aKOHaMM (M3UKH, XHMUM, OHOJOTHH, ITOHHMAHHS
OCHOBHBIX TCHACHIUM 53KOHOMUKH U OOINECTBEHHOH JKU3HU, TI03BOJISIET
OPUCHTUPOBATECA B COBPEMEHHBIX LUQPOBBIX M KOMIIBIOTEPHEIX TEXHONOTHSX,
YBEPCHHO HCIIONB30BATh WX B IIOBCEAHEBHOM )XM3HH. B Toxe BpeMs oBiageHue
aOCTPaKTHBIMM U JIOTMYECKH CTPOTHMM MATEMATHYECKUAMI KOHCTPYKIHSIMH
pa3sBUBaeT yMEHWE HAXOIUTh 3aKOHOMEPHOCTH, OGOCHOBBIBATE HCTHHHOCTE
YTBEPKICHHUS, MCTIONB30BaTh 0000IIEHUE ¥ KOHKPETH3ALHUIO, abCTparupoBanue U -
aHAOTHIO, POPMHUPYET KPEaTHBHOE U KPUTHIECKOE MBIILTeHHe. B xome U3YYEeHHS
anreOpbl M Ha4yal MaTeMaTHYecKOro aHamh3a B CTapilel IIKOJIe ydJaluecs
IOIy4arOT HOBBIM ONBIT DEINEHHS NPUKIATHBIX 3a1ad, CaMOCTOSTEIbHOIO
HMOCTPOCHKA MATCMATHIECKUX MOJEIeH DEaNbHBIX CHUTyalllll W HHTEPIpPEeTALH
TNIONYHCHHBIX  PEIICHHWH, 3HAKOMATCS C [PUMEPAMHM  MATEMAaTHYECKHX
3aKOHOMEDHOCTEH B IpUpole, HayKe M B HCKYCCTBE, C BALIAFOIIAMUCH
MaTeMaTHYeCKUMH OTKPBITHSIMH U UX aBTOPAMH.

Kypc obnamaer 3HAYMTENBHBIM BOCHUTATENHHBIM [IOTEHLIUATIOM, KOTODBIHA
peanu3yeTcs KaKk 4epe3 yd4eOHbIH maTepual, CIOCOGCTBYRONIMI (OPMUPOBAHHIO
Hay9qHOro MHpPOBO33PEHMSA, TaK M 4epe3 cHelNU(HUKY y4eOHOM esTeNbHOCTH,

: ! 'CDe;[epaJIbﬂoro I‘OCyﬂapCTBeHHOPO OﬁpaBOBaTeJIbHOFO CTaHAapTa cpe,uHero fie
-'Qﬁmero Heﬁpmsaﬂm " y9€TOM . COBPEMEHHBIX .. - MUPOBBIX ~ TPeGOBaHMIA, =
_ ﬁpeﬂ’BﬂBHHEME;IX K MaTeMaTIrI‘-IeCKOMy 06pa3013aHmo H TPanului POCCHUCKOro.
' 06p830BaHH51 Peanmmzanus IIpOrpaMMBbl  00eCIIEeYHUBAET OBIAICHHE KIFOYEBLIMU



Tpebyrormei CaMOCTOSATEIbHOCTH, aKKypaTHOCTH, TIPOIOJIKHTEBHOM
KOHUCHTPAIMY BHUMAaHUA U OTBETCTBEHHOCTH 3a IIOJIyYEeHHBIH pe3yIIbTaT.

B ocHoBe MeTonuky 06yueHus anredpe i Ha9aIaM MaTEMATHIECKOro aHam3a
JIC)KUT NEATCIBHOCTHBIN IPUHIUI 00yYEeHHS.

CrpykTypa Kypca «Anrebpa u Hayalla MATEMATHYIECKOTO AHATI3a BKJIFOYAET
CHICAYIOIHE  CONCPIKATENBHO-METOANYIECKHE JIMHUM: «UHuCTa M BBIYUCIEHUAY,
«DyHKUMY ¥ TpauKm», «YpaBHEHUS 1 HEpaBeHCTBa», «Havara Matematugeckoro

' aHallu3ay, «MHoxecTBa U JIOTHKa». Bece OCHOBHEIE CONEPKATECIIEHO-METOJUUECKHE

JIMHAW U3YyHalOTCAd Ha NPOTSDKEHHHM IBYX JIeT OOydYeHHs B CTapllied MIKOJe,
CCTECTBEHHO IOTIONIHSAS JPYT APYra M IIOCTENEHHO HACHILAsACh HOBBIMH TEMAMY U
pasaenamu. JlaHHBIH Kypc sBiseTCS UHTErPaTUBHEIM, ITOCKOJBKY OOBEIUHSET B
cebe  comepKaHHWe HECKOIBKHX  MATeMATHYECKHX OUCLMIUIAH:  anrebpa,
TPUTOHOMETPHS, MaTeMAaTHYECKUH aHAIU3, TEOPHSA MHOXeCTB U ap. 1o Mepe TOro
KaK yqaIluecs: OBJIafeBaloT BCE Gojee IHUPOKUM MaTeMaTHYeCKHM anrnaparom, y
HUX II0CTIE0BATENBHO (HOPMUDPYETCS | COBEPLICHCTBYETCSI yMEHHE CTPOHTH
MaTEMATHIECKYIO MOJIETb PeanbHOM CUTYalliH, IPUMEHSTh 3HAHUS, IIOJIyYEHHEIE B
Kypce «Aurebpa u HayYaga MaTeMaTHYECKOro aHalu3a», I pelleHus
CaMOCTOATENIBHO  CHOPMYJIHPOBAHHON  MaTeMaTHYeCKO 3alayd, a 3aTeM
HHTEPIIPETUPOBATE IOJIyYESHHbIH pe3ybTar. ‘
CozepxarensHo-Meronuyeckas nunus «Uucaa u BEIYHCIIEHUS» 3aBepIIaeT
(POpMHUpPOBAHKE HABBIKOB HCIIOIH30BAHMUS ACHUCTBUTENBHBIX YHCEN, KOTOPOE GBLIO
Ha9aTo B OCHOBHOM IUKONE. B crapmeii mxone ocoboe BHEMAHME yAeIseTCs
(DOPMHUPOBAHUIO TPOYHBIX BEIYMCITHTEIBHBIX HaBBIKOB, BKIIOYAKOIIUX B ceOs
UCTIONIb30BaHME DA3NUYHBIX (OPM 3aMUCH  [eHCTBUTEILHOLIO 9uCclla, YMEHHE
PallMOHAIbHO BBINOJHATE JEHCTBUS C HUMM, [AeIaTh OPUKUIKY, OLIEHUBATH
pesynprar. OOydYaroIpecss IOMyYar0T HAaBBIKH NPUOMKEHHBIX BBIYUCIICHUI,
BBIIIOJIHEHUS] HEWCTBHM C 4YHCIAMH, 3alMCAHHBIME B CTaHIapTHOH (opwme,
HCIIOJIE30BaHHUA MaTEMaTHYECKUX KOHCTAHT, OL€HUBAHMS YHCIIOBEIX BBIPKEHHIA.
JInaus «YpaBHEHHS U HepaBeHCTBay pealu3yercs Ha NPOTSHKEHUH BCETro
00yyeHMs B crapuieif mKoie, IIOCKONIbKY B K&XAOM pasfieNie MpOorpaMMBbI
TPEAyCMOTPEHO PEIICHHE COOTBETCTBYIOIMX 3axad. O6ydalonuecs: OBIafeBaioT
PasiMIHBIMU  METOJAMH DPEIIEHUs LeJNbIX, pPalMOHAIBHBIX, UPPaLAOHANIBHEIX,
TIOKa3aTeNbHBIX,  JIOTAPUPMHUYECKAX U  TPUTOHOMETPHYECKHX YPaBHEHHIH,
HEPaBeHCTB U uX cucTeM. ITonydenHsle yMeHHS HCIOTB3YIOTCS IIPH UCCIIEAOBaHUH
QYHKIEE ¢ ITOMOIIBIO IIPOM3BOMHOM, PEIIeHNH TPUKIAJHBIX 3a1a4 M 3a7a4 Ha
HaxOXIEHHEe HauOONBIINX ¥ HAUMEHBIIUX 3HAYCHUH GbyHkumu.  JlagHas
COACpXaTelbHasd JIMHUS BKIIOYAET B Ce0sS Tarkoke (GOpMHUPOBAHIE YMEHHUH
BBIIIONHSATE PAcYETsl 10 (GOpMynaM, NpeoGpasOBaHUS LENBIX, PallOHAIIBHAIX,
MPPalMOHANIPHBIX M TPUTOHOMETPHYECKHUX BBIPAKECHHUHM, a TakoKe BBIPXKEHUH,



COZEpXKallMX CTENEHHM M JIorapuMbl. braromaps u3ydeHuro airebpandeckoro
MaTepralia IPOKCXOMUT JalbHeHIlee Pa3BUTHE alTOPUTMHIECKOTO B abCTPaKTHOTO
MBILUICHUS  yJAIUXCsl, (QOPMUPYIOTCS HABBIKA IENyKTUBHEIX PACCYKIEHUM,
. paboThl ¢ CHMBOIBHBIME (GOpMaMu, HpeICTaBIeHuUs 3aKOHOMEpPHOCTEH W
3aBHCHMOCTEH B BU/IE PABEHCTB U HEPaBEHCTB. AlreGpa npeiaraeT 3G QeKTHBHEE
MHCTPYMEHTBI JJA PEIICHUS INPaKTUYECKUX H eCTEeCTBEHHO-HAy4HBIX 3a7ad,
HarLIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI36IKA HAyKH.

Coneprxarensro-mMeromudeckas nuuus «OyHKIMU H rpaQuKu» TECHO
[IEpeILIeTaCTCs C APYTUMH JIMHUSAMH KypCa, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aéT
TIOCIEN0BATEIPHOCTE U3y IeH) MaTepraia. MsydeHue CTeneHHoMH, TOKa3aTeIbHOI,
JIOTapUQMHIECKOR U TPUIOHOMETPHYECKHX (DYHKIHM, X CBONCTB W rpa¢uKoB,
HCIOJb30BaHUE QYHKUUMA /ISl pelIeH s 3aa9 U3 APYTHX yUeOHBIX IIPEIMETOB U
peaNbHOM JXU3HM TECHO CBS33aHO KaK C MaTeMaTHIeCKHM aHAIIM30M, TaK 4 C
PEIICHHEM ypaBHEHHH W HepaBeHCTB. IIpu 3ToM GoblIoe BHUMAEHe yiessercs
(hOpMUPOBAHHIO YMEHNUS BEIpaXaTh GOPMyIIAMH 3aBHCHMOCTH MEX ]y Pa3TuIHBIMH
BCTIMYMHAMH, HCCIIENOBATh IONyYeHHbIE (GYHKIMM, CIPOMTH MX TIpaduKy.
Marepuan 310ii comepkaTeIbHOMN MUK HAIlE/IeH Ha Pa3sBUTHE YMEHUH U HABBLIKOB,
TO3BOILTIOIMX BEIPAXATH 3aBUCUMOCTH MEXKIY BETMIMHAMY B Pa3IMdHOMN (popme:
AHAIIITHYECKOH, rpaduyeckoli u cnoBecHoH. Ero wusydenme CIIoco6CTBYeT
PasBUTHIO  AITOPUTMHUYECKOTO MBIIIIEHHUS, CIIOCOOHOCTH K OGOBGINEHHIO U
KOHKPETHU3aIHH, HCIIOJIB30BaHHIO aHATOTHH.

Conepxarenshas nuHus «Hadana MaTeMaTHueckoro aHaIn3ay MO3BONSET
CYWIECTBEHHO PACUIMPUTE KPYT KaK MAaTEMaTHYeCKHX, TaK U NPUKTaIHbIX 337124,
AOCTYNHBIX O0YHAIOIIMMCS, Y KOTOPBIX TOSABIACTCS BO3MOYKHOCTS HCCIEOBATE 1
CTPOUTH rpad Ky QYHKIIMIA, OTIPENENATh HX HAMGOIBIIHE H HANMEHbIIIHe 3HAYCHHUS,
BBIGHCIIATE IUIOMAMH GUIYD W OOBEMBI Tell, HAXOMUTH CKOPOCTH M YCKOPEHHS
npoueccos. JlaHHas conepkaTebHas JHHUA OTKDHIBAET HOBBIE BO3MOYKHOCTH
[IOCTPOCHUS MaTeMaTHYECKUX MOJENeH pealbHBIX CHUTYaluH, HaXOKICHUS
HaWJIyHIIeTo PeIICHNs. B IPUKIAIHEX, B TOM YHCIE COLUATEHO-DKOHOMHYECKHX,
3a]a4aX. 3HAKOMCTBO C OCHOBAMH MAaTE€MaTHUYeCKOTO AHAA3a CII0COOCTBYET
Pa3BUTUIO a0CTPAKTHOrO, (HOPMaTBHO-TOTHYECKOTO H KPEaTHBHOTO MBIIIUICHUS,
(OPMHUPOBaHHMIO YMEHHI PaCTIO3HABAT [IPOSIBICHHUS 3aKOHOB MaTEMJTHUKH B HayKe,
TeXHHKEe ¥ HCKyccTBe. OOydyaroliuecs y3HAIOT O BBINAIOIIMXCS pe3yNbTATax,
TIOJTyICHHBIX B XO/I€ Pa3BUTHs MaTeMaTHKK KaK HAyKH, ¥ X aBTOPaXx.

Coznepxarensao-MerTouyeckas TuHAS «MHOKECTBA H JTOFUKa» B OCHOBHOM
[IOCBAICHA  DJIEMEHTAaM  TEOPHH  MHOXECTB. TeOpeTHKO-MHOKECTBEHHbIE
IpCAICTaBICHUA NPOHU3BIBAIOT BECh KYPC IUKOJBHOM MaTeMaTHKU W IIPeIIararoT
Haubomee yHUBEPCATBHBIN A3BIK, OObeIMHSIONIHI BCe Pa3NeNbl MATEMATHKH H 68
IPUIIOKEHHUH, OHU CBA3BIBAIOT PasHble MATEMATHYCCKUE NUCIUILIHHEL B SIHHOE



nenoe. IlosToMy BakHO HaTh BO3MOMKHOCTE IIKOJIBHUKY IIOHMMaTh TEOPETHKO-
MHOXECTBEHHBIH S3BIK COBDEMEHHOM MaTeMaTWKH M HCIONB30BaTh €ro IUis
BBIPAXKEHHUSI CBOUX MBICJIIEH. '

B kypce «Anrefpa ¥ Hauama MaTeMaTHYeCKOTO aHAIH3Ay IPHACYTCTBYIOT
TAKKE  OCHOBBI ~ MAaTEMAaTHYECKOTO  MOJENMPOBAHHS, KOTOPBIE IIPH3BAHEI
chOpPMHUPOBATE HABBIKA TIOCTPOCHHUS MOIENei PEaNbHBIX CUTyallUii, HCCIIEOBAHMUS
9THX MOZENEH C IOMOIUBIO ammaparta anrebpsl H MaTeMATHYECKOrO AHATH3A U
MHTCPIPETANNH IOy YE€HHBIX pe3y IbTaToB. TaKue 3a/[aHMs BIVIETEHBI B KAXKIbI 13
PasZi€lIoB POrpamMMmBl, IOCKOJIBKY BECh MaTepHall Kypca IIHPOKO UCIINIIB3YETCS IS
PCIICHIS NPUKTafHBIX 3a1a4. IIpu pemreHHH peanbHBIX NPAKTHYIECKHX 3a1a9
ydamuecs pasBUBAIOT HaOIFONATeIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
abCTParupoBaThCs, HCIIONB30BATH aHAJIOTHIO, 0000IIaTh U KOHKPETH3UPOBATE
npobyeMy. JlesTensHOCTh 110 (OPMHUPOBAHKIO HABBIKOB pelIEHHUS IIPUKIIaTHBIX
3allatd OpraHM3yeTCs B NMPOLECCe M3yYeHHs BCEX TeM Kypca «Aunrebpa 1 Havana
MaTeMaTHYECKOTO aHAIA3a)).

MECTO YYEBHOI'O KYPCA B YYEBHOM ILIAHE

B y4eGHOM miane Ha u3ygenue Kypca anre6prl 1 Hayal MaTeMaTHIeCKOr0 aHATH3A
Ha 6a30BOM ypOBHE OTBOIHUTCS 2 Yaca B Hexelro B 10 KJlacce U 3 gaca B HEJIENIO B
11 xnmacce, Bcero 3a nBa roga ob0yuenns — 170 yacos.



COAEP)KAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucna u BeruMcIeHns :

Paiponaneueie 4ncina. OGBIKHOBEHHBIE M JECSTHYHBIE Ipo6wU, HpOLEHTEL,
OeCKOHEYHbIE  IepHONUYECcKHe apobu.  Apudmeruueckue omepanuu ¢
PAlMOHATLHBIME THC/IAMH, IPE0OPa30BAHUS YHCIIOBBIX BEIpaXeHHid. [Tpuverenye
ApOOEH ¥ MPOLEHTOB IS PElIeH s IPUKIATHEIX 3a0ad U3 Pa3IMYHBIX OTpacieil
3HaHWH U peajibHOMN XKU3HY.

HeficTeutenprble umcna. PandoHambHBE U UPPalOHAIBHEIE YHCIIA.
ApH(QMETHYECKHE OIEpalliel C NEHCTBHTENHHBIME HHCITAMIL IIprbnuxénnsie
BBIMUCIICHHUS, TIPABATIA OKPYTJICHHS, PUKMIKA U OLEHKA PEe3yJIBTATa BEIYUCIICHU.

CremeHp ¢ uwemsIM  mokasarernen. Crangapraas ¢dooma  3amwcu
JEeUCTBUTEIIBHOIO  YHCIIA. Hcnonrzosanue nonxomsmer  GoOpMBI  3amHCH
ACHCTBUTENBHBIX YMCEN ISl PEelleHHs NPAaKTHIeCKHX 3a1ad M IIPEJICTaBICHUS
JAHHBIX.

Apudmernueckuii  KOpeHs HaTypalbHOW  cTemeHu. - JIeHCTBHS ¢
apUPMETHIECKUME KOPHSIMH HATYPaJIbHOH CTEIeHH.

CuHyC, KOCHHYC U TaHTeHC YHCIOBOTrO aprymMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHI'€HC YMCJI0BOTO apryMeHTa. '

YpaBHeHHus 0 HepaBeHCTBa

ToxnecTra u ToXxIECTBEHHEEIE npeoOpa3oBaHHs. !

IIpeobpazoBanue TPUTOHOMETPUUIECKUX BEIDaKeHHH. . OCHOBHEIE
TPUTOHOMETPHYECKUE (HOPMYIIEL.

YpaBHeHHUE, KOPEHb ypaBHEHUSI. Hepagenctso, pentenne nepasencraa. Mertox
UHTEpPBAaJIOB. '

Pemrenve nenerx u po6HO-panHOHATEHEIX YPaBHEHHH U HEPABEHCTB.

Pemmenne upparponansueix ypasuenuit u HEPaBEHCTB.

Pemmenue Tpuronomerpudeckux ypasHenuit.

IIpumeHenue ypaBHeHuUi U HepaBEHCTB K PEIICHUIO MaTEMaTHUYECKUX 33129 U
3aziaq U3 pas3IUYHbIX 00acTell HAyKU U peanbHOM KH3H.

QyHkuuy 1 rpapuku

OyHKUMS, CHOCOOBI 3amamms GyHkiuuu. I padux ¢ynxkuum. Bzamvuo
OOpaTHEIEe QYHKIHH.

OO6nacTe ompenenieHds ¥ MHOXKECTBO 3HAYCHHI Gysxmuu. Hyna dyrkuumm.
IIpomexcyTku 3HaKOMOCTOSAHCTBA. UETHBIE H HeYSTHEIE bYHKIHH.

Crenennas QyHKIHs ¢ HaTypanbHBIM U LETbIM HoKasaTesem. E& CBOMCTBA U
rpa¢uk. CeolicTBa U rpaduk KOpH: 1-0M CTEICHH.



Tpuronomerpuyeckas OKPYXHOCTB, OIPELEIICHUE TPUTOHOMETPUIECKHX
(GYHKIUH 9UCIIOBOrO apryMeHTa.

Havana maTemMaTH4eckoro aHaausa

Ilocnenosarensuocty, CriocoOBl 3ajaHus TIOCIIEIOBATENEHOCTEH.
MoOHOTOHHBIE TOCIIE0BATETEHOCTH.

Apudmernyeckas U reoMeTpHYECKas nporpeccuu. beckoneuyno y6rIBaromas
reomerpuyeckas nporpeccus. Cymma G6eckOHEYHO yOBIBAIOIIEH IFE€OMETPUYECKOM
H}iorpeCCHH. DopMyITa CIIOXHBIX MPOLEHTOB. VCMONB30BaAHME IIPOIPECCUH ISt
PEILICHUS peabHbIX 3a/1a4 IPUKIATHOTO XapaKTepa.

MHuosxecTBa H J10rNKa

MHoxecTBo, OIlepalMiyi HaJl MHOXeCTBaMHU. JluarpamMmel Diinepa—Benna.
IlpuMeHeHne TeOpeTHKO-MHOXKECTBEHHOTO annaparta s ONUCaHHUS pealbHbIX
IPOTIECCOB U ABNEHUH, IPU PELIEHUH 334 U3 IPYTHX YIeOHbIX IIPEIMETOB.

 Omnpenenenye, Teopema, CIeACTBHE, TOKA3ATEILCTRO.

11 KJIACC

Yucsa u BoIuHCIeHUS

Hatypansusie u nensie yncna. Ipusnaky netumocTy L[EJIBIX YK CEL.

Crenens ¢ panuoHansHeIM nokasareem. CBONCTBA CTENeHH.

Jlorapudm uucna. Jlecaruynsie u HaTypaJbHEIE JIOrapu (MBI

YpaBHeHHS M HEpaBeHCTBA

IIpeo6pasoBaHue BeIpaXeHM i, COZepIXKAIIUX JIOTapU(PMEL.

ITpeobpazoBarue BBID@KEHUH, COAEPXKAIMX CTENEHH C PAlHOHATBHBIM
II0Ka3aTeJieM.

IIpuMepsI TPUrOHOMETPHYECKHX HEPABEHCTB.

IlokasaTenbHEle ypaBHEHHS B HEPABEHCTBA.

Jlorapudmudeckie ypaBHeHus 1 HepaBeHCTBA. "

Cucremb! THHENHHBIX ypaBHeHuit. Permenue IPUKIAIHEIX 33/1a49 C ITOMOIIBIO
CHCTEMBI JIHHENUHBIX YPaBHEHUH.

CHCTeMBI ¥ COBOKYITHOCTH PAIHOHATBHBIX YPaBHEHMH U HEPaBEHCTB.

IIpumenenne ypaBHeHuIt, CHCTEM U HEPABEHCTB K PEIIECHUIO MaTeMaTHYECKHUX
3alaq ¥ 3a/ia4 U3 PasnMIHBIX 001acTell HayKu U PeaabHON KU3HMA.

QyHkumuu 4 rpadpukn

®yukuus. [Tepuonuyeckue GpyHKm. [Tpomexxy Tk MOHOTOHHOCTH GyHKIHH.
Makcumymbl ¥ MuHEMYMBL QymKimn. Haw6onslnee W HauMmeHbIIee 3HaYCHHE
(QYHKIUM Ha IPOMEKYTKE.

Tpuronomerpuyeckue GyHKIuM, UX CBOMCTRA U rpaduky.

TloxasarensHas u torapudmudeckas GyHKINN, KX CBOACTRA U I'PaQUKH.



Hcnonesosanue rpadukoB GyHKIMI I pelteHus YPaBHEHHUH U JTHHEHHBIX
CUCTEM.

Hcnonesosanne rpadukoB GyHKIMH IS MCCleOBaHMS IIPOLIECCOB U
3aBHCHMOCTEH, KOTOpBhIE BO3HMKAIOT IIPH PEIIEHWM 3a1ad U3 JPYTUX y4eOHBIX
IIPEIMETOB U PEAILHOM JKU3HH.

Hayana matemaTn4eckoro anaamsa

Henpepeisable Gyrxumu. Merox UHTEPBAJIOB JIsl PEIIEHUS HEPABEHCTB.

IlpousBonnast  ¢yHKIHY. I'eomerpuyeckuii wu  ¢m3mueckuii  cMbICH
IIPOM3BOAHOH.

llponsBonHble  snmeMeHTapHBIX Gyskimit.  DopMynEl  HAXOXKIEHHUS
IIPOM3BOJTHOW CYMMBI, IPOU3BEACHUS W YACTHOTO GOYHKIIMH.

IIprmMeneHye POU3BOMHOMN K MCCIIETOBAHMIO GyHKIMIT HAa MOHOTOHHOCTE H
SKCTpeMyMbl. Haxoxnenne HauGONBINEro ¥ HAUMEHBIIEro 3HAYCHIIS GyHKIUU Ha
OTpe3Ke.

IlpumeHenne NPOUSBOMHOM I HAXOXKIIEHUS HaWTy4lIero pelleHus B
TPUKTATHBIX 3a/a9aX, UL ONpENeNeHUs CKOPOCTH nporiecca, 3agaHHOro
(opMyToit MK rpaduKxoMm.

ITepBoo6pasnas. Tabmuna IepBOOOPA3HEBIX.

Wurerpan, ero reomerpuueckuii u usuyeckuit cmpicn. BerumcieHue
UHTerpana 1o gopmyse Herorona—JleitGumia.



ILTAHUPYEMBIE PE3YJIbTATHI

OcBoenne yuebHOro mpexmera «MaTeMaTUKa» MOMKHO OGECIEUHBATE
- AOCTIKEHHE Ha YPOBHE CPEIHEro 06IIero 06pa3oBaHms ClIeLyOLuxX JIMYHOCTHBIX,
METalpEAMETHBIX U PEIMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB:

JJMYHOCTHBIE PE3YJbTATHI

JIAYHOCTHBIE pe3ynbTaThl OCBOEHHMS IpOrpaMMEI  y4eOHOro mpeaMera
«Maremartukay» XapakTepu3yloTCes:

['paxxmanckoe BocuTanue:

COPMHUPOBAHHOCTHIO IPAKIAHCKON MO3ULIUU 00y4aroIerocs Kak akTHBHOTO
1 OTBETCTBEHHOIO 4YJICHa DOCCUHCKOro OOLIECTBA, IIPEACTABIEHHEM O
MaTeMaTH4CeCKUX OCHOBAaX (yHKLUHOHUPOBAHHS DAa3IUYHBIX CTPYKTYp, SIBICHHIA,
NpOUeAYp TPaXOaHCKOro oOuiecTBa (BBIOOPHI, ONPOCHI U p.), yYMEHHeM
B3aHMOJICHCTBOBATE C COIMAIBHBIMH MHCTHTYTAMH B COOTBETCTBHE C HX
GyHKIMAMY U Ha3HAYCHHEM.

[TatpuoTryeckoe Bocriutauwe:

CHOPMHPOBAHHOCTHIO POCCHICKOM IPaXAaHCKON MIECHTUYHOCTH, YBAXKEHUS K
TIPOIIIIOMY U HACTOSIIEMY POCCHHCKOM MaTeMaTHKH, IEHHOCTHBIM OTHOIICHHEM K
AOCTIKCHUSAM POCCHHCKUX MaTEMATHKOB M POCCHUICKON MaTeMaTHIeCKOM IIKOJIBI,
K HCIIOJE30BAHMIO 3THX JOCTHKEHHH B JPYTHX HayKaX, TeXHOJOTHSX, chepax
9KOHOMHUKH.

JyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUS:

OCO3HaHUEM JYXOBHBIX LIEHHOCTEMH pOCCHUICKOro Hapoa,
CHOPMHUPOBAaHHOCTBIO ~ HPABCTBEHHOTO CO3HaHUS, OJTHYECKOTO IIOBEIECHWUS,
CBASAHHOTO C IPAKTUYECKUM IPUMEHEHUEM NOCTIKEHUN HAYKH U JeATelbHOCTEIO
Y4€HOr0; OCO3HAHHUEM JITIHOTO BKJIAJA B IOCTPOEHHE YCTOMYMBOro OyAyILero.

OCTETHYECKOE BOCIIUTAHUE:

OCTCTUYECKUM OTHOUICHHEM K MUY, BKIIOYash 3CTETHKY MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3344, PELIEHN, PACCYKICHHUIL; BOCIIPUUMYHUBOCTEIO
K MaTeMaTH4ECKUM acTIeKTaM pa3IHYHbIX BUAOB HCKYCCTBA.

DuzryecKoe BOCIHUTAHHE:

COPMHUPOBAHHOCTBIO YMEHMS NPUMEHATh MATEMATUYECKHE 3HaHUA B
HHTEpecax 310poBOro U 0€30macHoro o6pasa »KHM3HH, OTBETCTBEHHOIO OTHOIICHIS
K CBOCMY 3I0POBEIO (3I0pOBOE NMHTAaHUE, COATAHCHPOBAHHbIA PEXUM 3aHIATHH U
OTABIXa, PETYIApHas GU3HIeCcKas aKTHBHOCTS); QH3UIECKOro COBEPIIECHCTBOBAHMS,
IIpY 32HATHAX CIIOPTUBHO-03I0POBUTENBHON IEATEIBHOCTBIO. .

TpynoBoe BocniuTanue:



TOTOBHOCTBIO K TPY/y, OCO3HAHHEM LEHHOCTH TPYHONIOOUS; MHTEPECOM K
pasnu4yHBIM  cepaM  NPO(GECCHOHANBLHON — JEeATeNBHOCTH, CBS3aHHBIM
MaTeMaTUKOH U €€ NPUIOKEHUSIMU, YMEHHEM COBEpINATH OCO3HAHHEIN BBEIOOD
Oymymell mnpodeccur ¥ peanu3OBEIBATE COBCTBEHHEBIE JKU3HEHHBIE IUIaHBL
TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MAaTEMaTHYeCKOMy OOpa3OBaHHIO U
CaM000pa30BaHMI0 Ha MPOTSKEHHM BCEH JKH3HH, TOTOBHOCTBIO K aKTUBHOMY
YHacCTHIO B PEIIEHMH MPAKTHYECKHX 3a/1a4 MaTeMaTHIeCKOM HallpaBIeHHOCTH.

DKOJIOIH4YeCKOe BOCIIUTAHUE:

COPMUPOBAHHOCTBIO IKOJNOIUYECKOH KYIBTYPHI, MNOHUMAHMEM BIIHSHHS
COLHATBbHO-9KOHOMHUYECKUX IIPOLECCOB HA COCTOSIHHE IPHUPOAHON U COLUATIBHOMN
CPeZBl, ~OCO3HAHHMEM IJODAIBHOrO  XapaKTepa OJKOJOTMYECKHX MpOGIeM;
OpHEHTALleH Ha NpPUMEHEHHE MaTeMaTHYeCKUX 3HAHUE [UIS pelleHHs 3a1ad B
0671aCTH OKPYIKAFOIIEH Cpeibl, ITAHHPOBAHKS IIOCTYTIKOB Y OLICHKHU UX BO3MOIMKHBIX
TIOCIIEICTBUH [UIs OKPY>KaroIe cpe sl

[leHHOCTH HAYYHOTO IIO3HAHUS:

C(hOPMHUPOBAHHOCTEI0 MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Da3BUTHs HAyKH U  OOINECTBEHHON IIPAaKTHKW, IOHHMAaHUEM
MaTeMaTHYECKOH HAayKd KaK CQepsl UelOBEYeCKOH MesATeNBHOCTH, STAlOB e&
PasBUTHA W 3HAYMMOCTH [JI1 Pa3BUTHs LUBWIM3ALMHU, OBJIAJCHUEM S3BIKOM
MaTeMaTUK{ W MaTeMaTHYEeCKOW KyIbTypOH KaK CpPEeJCTBOM ITO3HAHUS MUpa;
TOTOBHOCTBIO OCYIUECTBIIATE IIPOEKTHYIO H HCCIEHOBATENBCKYIO NESTETLHOCTE
UHAUBUYalIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATBHI

MetanpenMeTHble pe3ynbTaThl OCBOEHHS IIpOrpamMmel y4e6HOro Impeamera
«MatemaTuka XapaKTePU3YIOTCS OBJIaJICHHEM YHUBEPCAIbHBIMU
NOZHAGAMENbHOIMU  OCTUCMEUAMY, — VHUBEPCANGHOIMU — KOMMYHUKAMUGHBIMU
Oelcmeusamu, YHUSEPCaNbHLIMU Pe2yNAmuUeHvIMUY OeUCMEUAMIU. B

1) Vuusepcanenmvie — nosmasamensmsie  Oeiicmeus,  obecnevusaiom
dopmuposanue 6a306vix KOZHUMUEHBIX npoyeccos obyuarowuxcs (oceoenue
Memo008  NOSHAHUS — OKpYXHCAIowe2o  mupa; NPUMEHEHUEe  JI02UYECKUX,
UCCe006amenyCKux onepayutl, ymeHuii pabomams ¢ ungpopmayueii).

bazoBrle toruveckue neHCcTBUS:

* BBUIBJATH M XapaKTepPHU30BaTh CyLIECTBEHHbIE IPU3HAKU MaTeMaTHIECKIX
OOBEKTOB, IOHATHH, OTHOIICHHIH MEXAY IOHATUSIMH; (OPMYJIHPOBATH
ONPEACICHHA  MOHATHH; yCTaHABIMBATH CYIIECTBEHHBIH  IpH3HAK
- KIacCH(UKaLMK, OCHOBaHMA Ul OOOGIIEHHS U CpaBHEHWS, KpUTEPUHU
IIPOBOAMMOIO aHaJIN3a;



BOCIIDHHUMATh,  (OPMYJIMpOBaTh M  IPeoOpa3oBHIBATEH CYKIEHMS:
YTBEPAUTCIIBHBIE W OTPULATENbHbIE, €IVHWYHBIE, YacTHBIE M OOIIHe;
YCIIOBHBIE;

BBISIBIIATE ~ MaTeMaTH4YeCKHMe  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
IPOTUBOPeYHs B (akTax, NAHHEIX, HAOMIONEHMSX U YTBEPIKICHHUSX,
TIpe/iiaraTe KPUTEPUH 171 BBIABICHHS 3aKOHOMEPHOCTEH U IIPOTHBOPEYHIL;
A€laTh BBIBOIBI C HCIONB30BAHHEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
MHIAYKTHBHBIX YMO3AK/IFOUEHNUH, YMO3aKITIOYEHHI 110 aHAJIOTHH;
IIPOBOJUTE CaMOCTOSTEIBHO JI0Ka3aTelbCTBa MaTeMaTHYEeCKUX
YTBEPXK/ICHUH (IIPSIMBIE ¥ OT TIPOTHBHOIO), BEICTPAHBATh apI'yMEHTALIHIO,
[IPUBOJIUTE MNPHUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATE COOCTBEHHEBIE
CY)KIIEHHUS U BBIBOJIEI;

BBIOMpATh Croco6 perneHus y4eGHON 3amaym (cpaBHUBATE HECKOJIBKO
BAPHAHTOB DEIICHHMs, BHIOMpaTh Haubolee NOAXONAMHE C yd&ToMm
CaMOCTOSATENIEHO BBIAENIEHHBIX KPUTEPUEB).

basoskie uccnenoparensckue neficTrus:

HCIIOIB30BaTh BONPOCK! KaK HCCIENOBATETECKUM HHCTPYMEHT ITO3HAHMS,
(opMyIHpOBaTE BONPOCH], (GHKCHPYIOLIHE IIPOTHBOpEYHE, NpobiIeMy,
YCTAHABIMBATh ~ HCKOMOE M  JaHHOE, (OPMHPOBaTh  THIOTE3Y,
apryMEHTHPOBAThH CBOIO ITO3ULHIO, MHEHUE;

IIPOBO/IHUTE CaMOCTOSITEJILHO CILIaHUPOBAHHKIH 3KCIIEPUMEHT,
HCCIICIOBAHKE 110 YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMATHYECKOro
00BeKTa, SABIEHHS, IpPOIECCa, BBHIABICHUIO 3aBHCUMOCTEH MEX Ty
00BEKTaMH, SBIEHUSAMH, IIPOLIECCAME;

CaMOCTOATENIBHO (OPMYIUPOBaTE OOOBINEHHUS ¥ BBIBOIBI TI0 pe3ynbTaram
MPOBEAEHHOIO HAOMIONCHUS, WCCIEOBAHUS, OLECHHBATD JIOCTOBEPHOCTE
TIOTyYEHHBIX PE3yJIbTaTOB, BEIBOJOB ¥ 00OOIIIEHHIA;

[IPOTHO3HPOBATE BO3MOXHOE. Pa3BUTHE IIPOLECCA, a4 TaKKe BBIIBUTAThH
IIPEAIIOI0XKEHHS O €r0 Pa3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanueii:

BBISBIIATE JeQUIHTE HHOOPMALHK, JaHHEIX, HeOGXOMMMEBIX IS OTBETA Ha
BOIIPOC U JIJIs PELISHHS 3a/1a9H;

BEIOMpaTh  HHGOPMALMIO U3  HCTOYHHKOB PasIUYHBIX  THIIOB,
aHAIIM3UpOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATE MH(OPMALHIO
PasnuYHBIX BHIOB U (DOPM IIPeICTABICHUS;

CTPYKTYPHPOBATh HHQOPMALKIO, IPEACTABIATH €& B Pa3IHIHbIX bopmax,
UJLTIOCTPHPOBATH IpadHIECKy;

OLICHUBATh Han&XHOCTD UHQOpMAaIUH 110 CaMOCTOSITENIBHO
ChOpMyTHPOBAHHBIM KPUTEPHSIM.



2)  Vwuusepcanvhvie KOMMyHuKamueHvie Oeticmeus,  obecnewusaiom
chopMUpoBaAHHOCb COYUANLHBIX HABLIKOE 0OYUAIOUUXCAL.

Obmenue:

° BOCIPUHMMATH ¥ (POPMYJIUPOBATE CYKICHHS B COOTBETCTBUM C YCIOBUAMU
¥ LIeJIAMHU OOIIEHHNS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOK) TOYKY 3PEHHS
B YCTHBIX W IHMCHMEHHBIX TEKCTaX, 1aBaTh IOACHEHHS IO XOIY PEeLICHHS
3a[1a4i, KOMMEHTHPOBATh MIOJyUYeHHBIN pe3yIbTar;

e B XOZle OOCYXX/IeHUS 33/1aBaTh BOIIPOCH! [10 CYLIECTBY 0OCYKIaeMOit TEME,
IpOOJIEMBI, pelllaeMOM 3aaul, BEICKA3hIBaTh HeH, HAlleJeHHbIe HA TIOUCK
PEIICHUS; COIOCTAaBIATH CBOU CYXJEHHS C CYXICHHSAMH APYTHX
YYACTHHKOB JHUAJIOTA, OOHapy)XKMBaTh Pa3iW4Me W CXOJCTBO ITO3ULIHI;, B
KOPPEKTHO# popme (GopMyTHpOBaTh Pa3sHOIIACHS, CBOM BO3PAKEHHUS;

° MPENCTAaBIATH  PE3yJbTaThl  pEHIEHHMS  3aJa4yd,  OKCIIEPHMEHTA,
HCCIIEI0BAaHMS, IPOCKTA; CAMOCTOSTENBHO BEIOUPATh (HOPMAT BEICTYILICHHUS
C y4€ToM 3aj1a4 IPE3EHTAMU U OCOOCHHOCTEH ay U TOPHH.

Cotpynuudectso:

* TIOHMMATE M WCIT0Jb30BaTh NPEUMYIIECTBA KOMAHTHOM U UHIUBHYaI6HON
paboTel MpU pelreHuH y4eOHBIX 3a/]ad; MPHHUMATH IE1h COBMECTHOM
ACATENbHOCTH, IUIAHMPOBATH OPraHHU3al[MI0O COBMECTHOM  paGoTHI,
pacmpeenaTe BUABL paboT, IOroBapuBaThCs, OOCYXKIOAaTh IMpPOIEcC H
pe3ynsTaT paboTel; 0600IIaTh MHEHUS HECKONBKUX JIIOIEH;

° Y4JacTBOBAaTh B IPYIIOBBIX (hopMax paboTsI (00CYXIEeHNUs, 0OMEH MHEHHMIA,
«MO3rOBBI€ IITYPMBD» M HHBIE); BBINOJHATH CBOK YacTh paboTHl H
KOOPAUHHUPOBATH CBOM NEHCTBHSA C APYTMMH WIEHAMH KOMaH/IBI; OLIEHUBATE
Ka4eCTBO CBOEro BKJIaga B OOMMH HPOLYKT MO KPUTEPUSIM,
COpMyTHPOBAHHBIM YYaCTHHUKAMH B3aUMOEHCTBUS.

3) Yuusepcanvhvie pezyniamusnsie deiicmeus, obecneuusaiom Gopmuposanue

CMUbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS JIUYHOCTIU.

Camoopranuzarus:

COCTaBIIATE IUIAH, AJITOPUTM PELICHHUS 3a11a491, BEIOUpATh CIIOCO0 peIeHus ¢
Y4ETOM HMEFOIIHXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATH
¥ KOPPEKTHPOBATh BApHAHTHI PELIEHHH) C yIETOM HOBOM HH()OPMAIIHH.

CaMOKOHTPOIE:

* BJIAJICTP HABBIKAMHM II0O3HABATEIbHOH pedIEKCHH Kaik OCO3HAHUS
COBEPIIACMBIX [EHCTBUN U MBICIMTENBHBIX IIPOLECCOB, UX PE3YIbTATOB;
BIIaZIETh CII0COOAaMH CaMONIPOBEPKH, CAMOKOHTPOJIS IIPOIIECCa M Pe3yIbTaTa
peIIeHUs MaTeEMaTUIECKOM 3a/1a4H;



e IPEABUACTH TPYIHOCTH, KOTOPBIE MOTYT BOSHHKHYTH [IPU PEILCHUN 3aJa4H,
BHOCUTB KOPPEKTUBBI B [I€ATEBHOCTH HA OCHOBE HOBBIX OOCTOSTEIBCTE,
JaHHbIX, HAHICHHBIX OLIMOOK, BBIIBICHHBIX TPYIHOCTEN;

° OILIGHUBAaTh COOTBETCTBHE pE3yJlbTaTa LEId H YCIOBHUSAM, OOBICHITH
NPUYKHBl JOCTHXKCHUS WM HENOCTIIKEHMS pPe3yJbTaTOB AEATEeNbHOCTH,
HaXOJ[UTh OIIMOKY, 1aBaTh OLEHKY IIPHOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJbTATHI

OcBoenue yue6HOro Kypca «Anre6pa U Hayalla MATEMATAYECKOTO AHAIH3AY
Ha YpOBHE CpeIHero obIero oOpa3oBaHMs IOJKHO 06ecneq1~IBaTL JOCTHIKEHHE
CIEYIOINUX IPEIMETHBIX 00pa30BaTEIbHBIX PE3YILTATOB: :

10 KJIACC

Yucsia 1 BEIYHCICHUS

OnepupoBaTh NOHATHAMM: paMOHATFHOE U  HEHCTBHUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS! M AECSATHYIHAS APOOH, IPOLIEHTEI.

Bemonusate  apudmermueckwe  omeparmm palMOHANBHEIMH W
NEeHCTBUTEIBHBIME YHCIIAMH.

BEINOMHATE TIPUGTIKEHHBIE BBIYUCIEHUS, UCIIONb3YS IPaBUJId OKPYTJICHHUS,
AENaTh NPUKHUIKY U OI[EHKY pPe3yJIbTaTa BEIUUCICHHUH.

OneprpoBaTh MOHATUAMHU: CTEIEHb C IIEIBIM [I0Ka3aTejieM; CTaHIapTHas
Gopma 3ammch  JEHCTBHTENBHOrO YHCTA, KOPEHb HaTypaJlbHOM CTeleHH;
HCIIONB30BATE MOAXOMAIIYIO GOPMY 3alMCH MEeHCTBUTENBHBIX YHCEN AN PELICHHS
NPAaKTUYECKUX 3a1a4 U NPECTaBICHHS JaHHBIX.

OmnepupoBaTh NOHATUAMHU: CHHYC, KOCHHYC U TAHTeHC IPOHU3BOJIBHOTO yTaa;
HCIIOJIb30BaTh 3aMUCh IIPOM3BOJIBHOTO YITia Yyepe3 oOpaTHbIe TPUrOHOMETPUYECKHE
GYHKLIHH.

YpaBHeHHusi H HEpaBeHCTBA

OnepupoBath NOHSTHSIMY: TOXKIECTBO, ypaBHEHHE, HEPaBEHCTBO; LeEJOoe,
PalliOHATIEHOE, HPPALMOHANLHOS YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHIECKOE
YpaBHEHUE;

BEIIOMHATE TpeoOpa3oBaHusl TPUTOHOMETPHIECKUX BBID@KEHUN U pelIaTh
TPUTOHOMETPUYECKUE YPaBHEHMS.

BrimonuATe npeobpa3oBaHus LENBIX, PAMOHANBHBIX U HPPalOHAIBHBIX
BEIDKEHHUH ¥ PELIaTh OCHOBHbIE THIIB! IIETBIX, PALMOHATBHEIX ¥ HPPAHOHAIBHEIX
YPaBHEHUH U HEPABEHCTB.

IIpuMeHsTh ypaBHEHHS M HepaBeHCTBA IS PElIeH s MATEMATHIECKUX 32121
H 337124 U3 Pa3lIMYHBIX 00acTell HayKu U pealbHOM KHU3HH.



Monenuposate peanbHBlE CHTyal[Md Ha S3BIKE anredpel, COCTaBIAThH
BBIDOKCHHMS, YPAaBHEHUs, HEPaBEHCTBA II0 YCIOBHIO 3a1a4M, MCCIEeN0BaTh
TIOCTPOEHHBIE MOJIEIIH C UCIIOJIb30BaHUEM allllapaTa ajireGpsl.

Pynxknuu u rpadpuku

OnepupoBaTe HOHSTHUSME: (QYHKIHS, CIIOCOOBI 3aaHUs QyHKIMH, 001aCTh
ONpPE/eNCHNs U MHOXECTBO 3HAueHWH OYHKIMH, rpaduk OGYHKIHH, B3aHMHO
oOpaTHbIe QYHKLIUH.

OrnepupoBaTh MOHATHSIME: YETHOCT H HEYETHOCTS QyHKIMY, HyTM QYHKIAY,
IIPOMEXXYTKU 3HAKOIIOCTOSIHCTBA.

Hcnonezosats rpaduxy GyHKIME 1715 pelneHs YPaBHEHHUIA. _

Crpouts u umTath rpaduKy TMHENHHOH (GYHKIUH, KBaJpaTUYHOU (BYHKIHH,
CTeTIEHHOW (QYHKITHH C [EJIBIM IT0Ka3aTENIEM.

VcnonpsoBars rpaduku  GyHKIUE 118 HCClenOBAHUS IIPOLIECCOB |
3aBHCAMOCTEH NPU PEIIEHUH 3a1a4 U3 APYTHX yUeGHBIX [IPEIMETOB U peasbHOM
KU3HH; BBIPaXKaTh pOPMYIaMy 3aBUCUMOCTU MEXIY BETHIHHAMI.

HayaJjia MaTeMaTH9€CKOro aHAIU3a

OnepupoBars mOHATHSIMU: IIOC/IEIOBATENIBHOCTE, apupMeTHYecKass U
reoMeTpruYecKasi IPOrpecCui.

OnepupoBaTh MOHATUAMEH: OECKOHEYHO yOBIBaOIIas TreOMeTpHYecKas
Iporpeccus, CymMmma 6€CKOHEYHO yOBIBaOIIIELt IE€OMETPUIECKOM IIPOTPECCHH.

3a/1aBaTh MOCIeN0OBATENBHOCTH PA3THIHBIME CIIOCOBAMY.

Hcnonb30BaThk CBOMCTBA 1OCIEI0BATENLHOCTEH 1 IIPOTPECCUN ISl PEelIeHHs
PCAIBHBIX 3a/1a4 NPUKJIAHOTO XapaKTepa.

MuosxecTBa 1 JIoruKa

OrneprpoBaTh MOHATHIMHU: MHOXECTBO, OIEPALMH HAZ MHOYKECTBAM.

Hcrions30BaTh TEOPETUKO-MHOKECTBEHHEIH amrapar JJis OIMCAHUS PealbHBIX
[IPONECCOB M SIBIICHUH, IPH PELICHUH 33124 U3 APYTHUX YIeOHBIX IPEIMETOB.

OnepupoBaTh = HOHATHAMH:  OIpejelieHHe, TEOpeMa,  CIIEACTBHE,
JI0Ka3aTeIbCTRO. '

11 KJIACC

Yucna 1 BeraucIeHAs

OreprpoBaTh IOHSTHSIMHE: HaTypajbHOe, II€JI0€ YHCJIO; MKCIIOIB30BATH
MPpUSHAKK NETMMOCTH LENBIX YHCeNI, PAa3IoKEHHe YHCIIA Ha IPOCTh:e MHOXUTEIH
IUTSL pENICHHUS 3a/1a4.

OnepupoBath MOHSATHEM: CTENEHB C PALHOHATEHBIM TTOKA3aTEIEM.

OrepupoBaTs MOHATUAME: JOTAPUGM YHCIIA, AECATHUHBE U HaTypaJbHBIE
JorapudMEI.

YpaBHeHusi U HepaBeHCTBa



IIpEMeHsITh  CBOKMCTBA CTEINEHM Ui  IPeobpa3sOBaHUs BEIPa)KCHUM;
ONICPHPOBATE IOHATHUAMH: IIOKa3aTelbHOE YpaBHEHHE W HEPABEHCTBO; peIaTh
OCHOBHBIC TUIIBI IIOKA3aTENLHBIX YPABHEHUH U HEPABEHCTB.

BBINONHATE  Npeobpa3oBaHusl BBIPAKEHUH, COHEPIKAIHX JorapuMsr;
ONICPUPOBATE IMOHATUAMY: JOrapU(YMUIECKOE YPABHEHHE U HEPABEHCTBO; pellaTh
OCHOBHBI€ THIIBI JIOTAPU(PMUIECKUX YPaBHEHHH U HEPABEHCTB.

Haxomuth penrenus IpocTeRimx TPUTOHOMETPHIECKUX HEPaBEeHCTB.

OnepupoBaTh HOHSTHAMHU: CHCTEMa JIMHEHHBIX YPaBHEHHMH U €€ pelleHue;
HCTIONIB30BATh CUCTEMY JIMHEWHBIX yPABHEHMH IS pEILEHUs [IPaKTHIECKHX 3a/1a4.

HaxonuTe perenust mpocTeHmux cucreM u COBOKYITHOCTEH paIldOHAIBHBIX
YPaBHEHUN U HEPABEHCTB. :

MopenvpoBate peanbHBle CHTyanuu Ha S3BIKe anreOpel, COCTaBIATH
BBID&KCHHSA, YyPABHCHWS, HEPABEHCTBA W CHCTEMBl 110 YCIOBHIO - 3a/a4H,
HCCIIENI0BATE IOCTPOCHHBIE MOJICIIH C UCIIOIB30BAHMEM allllapaTa anre6psL

DyHKINH ¥ rpaduKH

OrepupoBaTh  NOHSTUAMM:  IEpPHOIMYECKAS GyHKIMA, IPOMEXYTKH
MOHOTOHHOCTH ~ (YHKUHMHM, TOYKHM OKCTpeMyMa (YHKUMH, Hauboiblulee U
HaUMCHBIICE 3HAYEHHA QYHKUMA Ha IIPOMEXYTKe; HCIIONb30BaTh HX IS
UcceoBaHus (QyHKIUY, 3a1aHHOMN IpaduKOM.

Oneprposate mOHATHAME: TpaduKu IIOKa3aTeJIbHOM, JIOTapupMHuUecKol u
TPUTOHOMETPHYECKUX (QyHKIMI; W300pakaTh UX Ha KOOPAHWHATHOU IUIOCKOCTH U
HCIIONIB30BATh ISl PEIICHHUs yPaBHEHHUH U HEPABEHCTB.

W306pakaTe Ha KOOPAMHATHOMH [IOCKOCTH rpaduKy JMHEHHBIX YpaBHEHUH U
UCIIOIE30BATh MX VI PELICHUS CUCTEMBI IMHEUHBIX YPaBHEHUIA.

UcnonssoBars rpaduku GyHEKUEE I8 HMCCTenoBAHUS IIPOLIECCOB U
3aBUCUMOCTEM M3 IPYTUX YU€OHBIX TUCIUILINY.

Hayana maTemaTuveckoro ananusa

OneprpoBaTh MOHSTHSIMHU: HEIpPEepHIBHAS (GyHKIMA; poU3BOHAS (BYHKIMK;
UCIIOJIB30BAaTh FEOMETPHYECKUN U (DU3NUECKUN CMBICIT IIPOM3BOJHOW: IJIs pPeIIeHus
3a]a4.

HaXonurs npousBo/HbIe d1eMeHTapHBIX (YHKIMHN, BEMUCIIITH IIPOU3BOIHEIE
CYMMBI, IPOU3BEAEHNMS, YACTHOTO ()yHKIIHH.

Hcnonp30BaTh NpOU3BOIHYIO IS HCCIIEMOBAHMS (QYHKIIMH Ha MOHOTOHHOCTB
H SKCTPEMYMBI, IPUMEHATE PE3YIBTATHL HCCIENOBAHMS K IIOCTPOEHUIO IPadHKOB.

Hcnone30BaTh IPOU3BOMHYIO I HAXOXKICHHUS HaWJIy4IIero pemeHus B
[IPHKJIAHBIX, B TOM YUCIIE COLMATbHO-3KOHOMHYECKHX, 3a]a9ax.

OnepupoBaTh - NOHSTUAMM: IepBOOGpasHas u HHTErpang; IMOHHMATh
FCOMETPUYECKUM ¥ QU3HYECKUM CMBICI HHTErpana.



Haxonuth neppoo6pasHele 31eMeHTApHBIX QYHKIIHIL, BEIYUCIIATH HHTETpajl 1o
dopmyne Herorona—JIeiGuuna.

Pemarh npukiansele 3aJa4y, B TOM YHCIE COLMMATHEHO-9KOHOMHYECKOTO U
(przrgecKOro XxapakTepa, CpeICTBAMU MAaTEMAaTHYECKOTO aHaJIU3A.
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OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISI VAEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIS1 YUYUTEJISA

ITAPPOBBIE OBPA30BATEJILHBIE PECYPCHI 1 PECYPCBI CETH
HUHTEPHET

SAxmace

Pemry OI'D

Pemy ET'D



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukat 5472029387168079979159621275955609658521524720965
Bnageney MyxuHa CaeTnaHa CepreesHa

OeicTevTened C 24.04 2024 no 24.04.2025
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