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INOACHUTEJIBHAA 3AIINCKA

Y4eOHbIii Kypc «AnreOpa M Hayalla MaTEeMaTHYECKOTO aHAJIM3a» SIBISETCS OJHUM U3
Haubosee 3HAUYUMBIX B MPOrpaMMe CpEAHEro oOIiero oOpa3oBaHUs, MOCKOJbKY, C OJHOMN
CTOPOHBI, OH OOEeCHeYMBaeT WHCTPYMEHTAIBHYIO 0a3y Ui H3Y4YCHHs] BCEX ECTECTBEHHO-
HAy4YHBIX KYpPCOB, a C APYroil CTOpPOHbI, (POPMUPYET JOTUYECKOEe M aOCTPaKTHOE MBILILICHUE
0o0y4aromuxcsi Ha ypOBHE, HEOOXOIUMOM Uil OCBOCHHS HH()OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JPYruX JUCHMIUIMH. B pamkax pgaHHOro ydeOHOro Kypca
oOyJaromuecss OBJAJICBAIOT  YHUBEPCATbHBIM  SI3LIKOM ~ COBPEMEHHOW HAyKH, KOTOpas
bopMynupyeT CBOU JOCTHKEHUS B MaTeMaTudeckoi popme.

Y4eOHbIii Kypc anreOpbl U Hayall MAaTEeMAaTUYECKOTO aHAM3a 3aKJIaJbIBACT OCHOBY JJIS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOrMM, TOHUMAaHHUS OCHOBHBIX
TEHICHIIMA Pa3BUTHS DKOHOMUKH M OOIICCTBCHHOW JXW3HHW, IO3BOJSICT OPHUCHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIIONb30BaTh HMX IS
JAIBHEWIET0 00pa3oBaHWs W B IIOBCEIHEBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU alnreOpbl ¥ MaTeMaTHYEeCKOrO aHaIu3a
pa3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTBH, JOKA3bIBAThH
YTBEPKACHHSI C MOMOIIBI0 UHIYKIIMH U PAcCYkAaTh NEAYKTUBHO, HCIOIb30BaTh 0000IICHUE U
KOHKPETH3aIUIo, a0CTparupoBaHUE W aHAIOTHIO, (OPMHUPYET KPEaTUBHOE M KPUTHUECKOE
MBIIIUICHHE.

B xone um3ydeHus ydeOHOTO Kypca «Aunrebpa W Hadala MaTEeMAaTHYECKOTO aHAIU3a»
oOydaroruecsi TOJMy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
MOCTPOCHUST MAaTEMaTHYCCKHX MOJIEICH pEaJIbHBIX CHUTYyalluid, WHTEPIPETAUN TOJydEeHHBIX
pelIeHui, 3HAKOMSITCS C MPUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MpUpPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATUISCKUMHU OTKPBITHSIMH U UX aBTOPAMH.

Y4eOHbIii Kypc o0nagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIiA
peanu3yeTcsi Kak uepe3 Y4eOHBIM Marepual, CIOCOOCTBYIOMIUNM (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk U 4epe3 crenupuky ydeOHOM  JesATeNbHOCTH, Tpelyromen
MPOJO/DKUTEILHOM — KOHIICHTPAIlMd  BHUMAHHS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIYYECHHBIN pe3yibTar.

B ocHoBe Meronmku oOydeHHs aireOpe W HadajgaM MaTEeMaTHYECKOTO aHaau3a JIC)KHT
JEeSTENIbHOCTHBINA MPUHIUT O0yUEHUSI.

B ctpykType yuebHOro Kypca «Anredpa 1 Hauajaa MaTeMaTUYECKOTO aHAJIN3a» BbIIEICHBI
CIIEIYIOIINE COJEPKATEIbHO-METOUYECKHe JTHHUM: «Uucina v BbUUCICHUSY, «DYHKIUH U
rpadukn», «YpaBHEHUS U HEPaBEHCTBa», «Havama MaremMaTH4ecKoro aHanu3a», «KMHokecTBa U
Joruka». Bce OCHOBHBIE COIEPKATETHLHO-METOMUYECKUE JIMHUUA W3YYarOTCS Ha MPOTSHKEHUU
JIBYX JIET OOyYeHHsI Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYT
JIpyra ¥ TOCTETEHHO HACHIIASCh HOBBIMH TeMaMU U paszaenamu. J[aHHBIH ydeOHBIH Kypc
SIBIIICTCS. WHTETPATHBHBIM, TIOCKOJIBKY OOBEIAMHSIET B ceOe coJiepkaHue HECKOJIBKUX
MaTeMaTHYECKUX JMCUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHalu3,
TEOpUsT MHOXKECTB, MaTeMaTH4eckas Jioruka u japyrue. [lo Mepe Toro kak oOydJaromuecs
OBJIAJICBAIOT BCcE Ooyiee MIMPOKHMM MaTeMAaTUYECKUM allaparoM, y HHUX TOCJIeI0BaTeIbHO
dbopMUpYETCS W COBEPIICHCTBYETCS YMEHHWE CTPOUTHh MAaTeMaTHYCCKYI0 MOJIEIb PEaTbHOM
CUTyalliu, TMPUMEHSATh 3HAHUS, MOJTYYCHHBIE MPU U3YUYEHUU Y4eOHOTO Kypca, AJs pelieHUs
CaMOCTOSITENIbHO C(OPMYJIIMPOBAHHOW MaTeMaTH4eCKOW 3ajaud, a 3aTeM HHTEPIpPEeTHPOBATh
CBOM OTBET.

CopepxarenpHo-MeTOAMYECKass  JUHUS  «Yucna W BBIUMCIEGHMS)  3aBEpIIAET
(dbopMUpOBaHHE HABBIKOB HCIIONIH30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOEe OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 0011iero oOpaszoBanus. Ha ypoBHe cpeanero oOrmero oOpazoBanus 0codoe
BHUMaHUE yaemnseTcss (GOPMHPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHUH, BKIIOUAIONIUX B
ce0sl UCIONb30BaHNE PA3TUYHBIX (OPM 3alUCH YHCIa, YMEHHE AeNaTh NMPUKUIKY, BBIIOIHATH



npuOIMKEHHBIE BEIYMCIICHUS, OIEHUBAThH YMCIIOBBIC BBIPAKEHUs, pab0oTaTh C MAaTeMaTHIECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOUIMMCS MHOXECTBA HATYPaJIbHBIX, IIEJIbIX, PAllMOHAIBHBIX U
JIEMCTBUTEIIbHBIX YHUCEN JOMOIHSIIOTCS MHOXECTBOM KOMILUIEKCHBIX uucesl. B KaxaoM U3 3Tux
MHO>KECTB pacCMaTpPUBAIOTCA CBOWCTBEHHBIE eMy clieln(UUYecKre 3a/1auu U Orepaluu: AejieHue
HAIEJIO, ONEPUPOBAHWE OCTAaTKAMH Ha MHOXKECTBE IENBIX YHCel, Oco0ble CBOMCTBa
paloHaIbHBIX U UPPALMOHATBHBIX UYKCeN, apu(MeTnyecKkue Oornepaluu, a TakKe H3BICUYECHUE
KOpHSL ~ HAaTypaJIbHOW  CTENEHHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucen.  bmaronmaps
MOCNEOBATEIbHOMY  PACIIMPEHHIO Kpyra HCIOJb3YeMbIX 4YHMCEI U  3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHEHHUS JJIsl PEIICHUS PA3IMYHBIX 337a4 POpMHUpPYETCs MpeCTaBICHUE
0 €IMHCTBE MAaTEeMaTUKH KaK HAyKH U €€ POJIM B IOCTPOCHUH MOJEIEH pealbHOro MUpPa, HIMPOKO
UCTIONB3YIOTCS 0000IICHIE U KOHKPETH3AIIHA.

Jlunus «YpaBHEHHS U HEPABEHCTBA» pPEaJM3yeTCsl Ha MPOTSKEHHH BCEr0 OOydeHHUsS Ha
YpPOBHE CpelHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxaoMm pazzaene I[IporpamMmbl
MPEeyCMOTPEHO pellIeHHuEe COOTBETCTBYIOIIUX 3ajad. B pe3ynbpTare oOyyaroniyecsi OBIaJeBalOT
pa3IUYHBIMU ~ METOJAaMHU  pEIICHUS PpalUOHAIBHBIX, HPPAIMOHAIBHBIX, IOKA3aTEIbHBIX,
jgorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPABHEHHI, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
coaepxanux mapamerpbl. [lonydeHHble yYMEHMs IIMPOKO HMCIOJIB3YIOTCS TPH HMCCIEIOBAHUU
(GyHKIHMI ¢ TOMOIIBbIO TPOU3BOAHOMN, IPU PEHICHUN MPUKJIAJHBIX 33/1a4 U 3a7]a4 Ha HaXOXKICHHE
HauOOJBIINX W HAMMCHBINUX 3HAaYeHUH QyHKuuu. JlaHHas copepkarenbHas JIMHUS BKIIOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (GopmynaM, HpeodpazoBaHUs
palroOHATBHBIX, UPPAMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAK)KE BBIPAKCHUM,
CoJlepKalluX CTemneHu u Jjorapudmel. braromaps wu3ydeHHIo anreOpanyecKkoro Marepuana
MPOUCXOAUT JaNbHEHIIee pPa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBINLJICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JACTYKTHUBHBIX PacCyKICHHH, pabOThl C CHMBOJIBHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEM M 3aBUCHUMOCTEH B BUJIE PABEHCTB U HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] TPAKTHUYECKUX U €CTECTBEHHO-
Hay4YHBIX 3a]1a4, HAIJISITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKA HAYKH.

CopepxarenpHo-MeToan4YecKass TUHUS «DyHKIMU U TpaduKM» TECHO MEperuieTaeTcs ¢
JpYrUMU  JUHUSAMH  Y4eOHOrO  Kypca, TIOCKOJbKY B  KakKOM-TO CMBICIE  3a1aéT
MOCJIEIOBATEIbHOCTh ~ M3Y4Y€HUs1 Marepuana. M3ydeHue  CTENeHHOM, IOKa3aTelIbHOM,
norapu(MUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIUNA, X CBOMCTB M rpadMKOB, UCIIOIH30BAHUE
byHKIMI 17 pemeHust 3a7ad W3 JPYTUX y4eOHBIX MPEeIMETOB W pealbHOW >KU3HH TECHO
CBSI3aHO KaK C MaTEMaTHYECKHUM aHAJIM30M, TaK M C pelIeHWEM ypaBHEHUW W HepaBeHCTB. [Ipu
9TOM OOJbIlIOe BHUMaHUE yaensercs (QOPMUPOBAHUIO YMEHHS BBIpaXaTh QopmynamMu
3aBUCUMOCTH MEXIY Pa3IMYHbIMU BETWYMHAMU, UCCIIEIOBATh MOJyYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTelbHON JIWHUM HAleleH Ha pa3BUTHE YMEHHH U
HAaBBIKOB, TO3BOJISIONIMX BBIpAXKaTh 3aBUCHUMOCTH MEXAY BEIMYMHAMH B pas3iudHON (opme:
AHAIUTUYECKOW, Tpadudeckod U cioBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOONMIEHWI0O ¥  KOHKPETH3AIIWH,
MCIIOJIb30BaHUIO aHAJIOTHH.

ConepkarenbHas nmuHusa «Hadama maTeMaTHYeCKOTo aHajIu3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTUYEeCKUX, TaK M MPUKIAJHBIX 3a/1a4, JOCTYIHBIX 00YyJaromuMmcs,
TaK KaK y HUX TOSIBJISIETCS BO3MOXKHOCTh CTPOUTH Tpa(UKHU CIOXKHBIX (DYHKITUH, ONIPENesiaTh UX
HauOOJbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM U YCKOpeHHsI mporeccoB. JlaHHas cojepkaTelbHas JIMHUAA OTKPHIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHUSI MATEMAaTHYECKUX MOJENEeH pealbHbIX CUTyallud, I[O3BOJISET
HAaXOJUTh HaWIydlllee pEeHIeHHEe B MPUKIATHBIX, B TOM YHCIE COIUAIbHO-I)KOHOMUYECKHUX,
3aa4ax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYEeCKOTO aHajin3a CIOCOOCTBYET pPa3BUTHUIO
a0CTpaKTHOTO, (POPMATHLHO-JIOTHYECKOTO W KPEaTUBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUU
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MAaTEeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs



Y3HAIOT O BBIJAIONINXCS PE3yIbTaTax, MONyYEHHBIX B XOJI€ Pa3BUTHS MAaTEMAaTUKH KaK HAyKH, U
00 X aBTOpax.

CogepxarenpHO-MeTONUYECKass JIMHUS «MHOXKECTBA W JIOTHKAa» BKIIOYaeT B ceOs
JJIEMEHTBl TEOPUHM MHOXECTB M MaTEeMAaTUYEeCKOH JIOTUKH. TeopeTHKO-MHOXKECTBCHHBIC
MPEJICTABICHUS TIPOHU3BIBAIOT BECh KypC NIKOJBLHOM MaTeMAaTWKH W TpeIJiarailoT Haunbolee
YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMN BCE pa3/ieibl MaTEeMaTUKU U e€ TPUIIOKCHHUU, OHU
CBSI3BIBAIOT Pa3HbIC MAaTEMAaTUUYCCKUE TUCIUTUIMHEI ¥ MX IPHIIOKEHUS B eArHOe 1enoe. [Tloatomy
B2XHO JIaTh BO3MOXHOCTh OOY4YaroleMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTHMKH M HCIOJB30BAaTh €ro Ui BBIPAKCHHS CBOUX MbICIEH. Jpyrum
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJIeyeT MPU3HATh CBOMCTBEHHYIO € CTPOTOCTh
000CHOBaHMI ¥ CJICIOBaHWE ONPEACIEHHBIM TIPaBUJIAM IOCTPOCHHS JOKA3aTeNbCTB.
3HaKOMCTBO C AJICMEHTAMH MaTEMaTHYECKOW JIOTHMKH CIIOCOOCTBYET Pa3BHTHIO JIOTHYECKOTO
MBIIUICHUS] 00YYarONINXCsl, TTO3BOJISIET UM CTPOUTH CBOW PACCYXKJICHUS HA OCHOBE JIOTHYCCKHX
npaBuil, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIILJICHHUS.

B yueObHOM Kypce «Anrebpa W Hadanma MaTEeMAaTHYECKOTO aHAIHM3a» MPHCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOTO  MOJCIMPOBAHHUsS,  KOTOpbIE  MpPHU3BaHbl  CHOCOOCTBOBATH
(OPMUPOBAHHUIO HABBIKOB ITOCTPOCHHS MOJEICH pEAbHBIX CUTYallMid, WCCICIOBAHUS ITHX
MOJIENICHl C TOMOIIBI0 ammapara ajireOpbl W MaTeMaTHYeCKOro aHaJiu3a, WHTEPIpETaluu
MOJTYYEHHBIX PE3yJabTaTOB. TakwWe 3aJaHus BIUICTEHBI B KaXIbIH W3 Pa3JIEeNiOB IMPOTPAMMEI,
MIOCKOJIBKY BECh MaTepuan y4eOHOro Kypca IIUPOKO HCIOJIB3YETCs ISl PEUICHUs MPUKIIATHBIX
3amad. llpu pemeHWM peadpbHBIX MPAKTUYECKHX  3aJad  OOydYaromuecs pa3BUBAIOT
HaOJIFOIaTEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, aOCTParupoBaThCsi, HCIOJIb30BATh
aAHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBATh MpoOieMy. JleareapHOCTh MO (HOpMHPOBAHHIO
HABBIKOB PEIlIeHUs MPUKIATHBIX 3a/1a4 OPTraHU3yeTCsl B MPOLIeCCe U3YyYEHHS BCeX TeM Yy4eOHOTo
Kypca «AnreOpa 1 Hadalla MaTeMaTHYECKOTO aHATTN3a.

Ha n3yuenue yuebHOro Kypca «Anredpa u Hauana MaTeMaTHYeCKOTO aHAIHM3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).

PEAJIMBALIUA MOJYJIS «IIKOJBbHBIA YPOK» PABOYEN NPOT'PAMMBI
BOCIIMTAHUA

B mnpouecce peamuzanuu pabodeil mporpamMmbl ydeOHOro mnpenmera «Pycckuil s3bIK»
MPOUCXOIUT TOCTUKEHUE TUYHOCTHBIX PE3yNbTaTOB B paMKax peanuzauuu Moy «lllkonbHbIi
ypOK» paboyeil mporpaMMbl BOCIUTAHUS, 8 UMEHHO:

- aKTUBH3aIUsl MOTHUBALIMU K TO3HAHUIO U O0YUYEHHUIO;

- (hopmupoBaHHe y 00y4arOMIUXCsI OCHOB POCCUHCKOM WACHTUYHOCTH;

- (hopmHpoBaHNEe TOTOBHOCTH 00YYAIOIINXCS K CAMOPa3BUTHIO;

- (hopMuUpOBaHHE IEHHOCTHBIX YCTAHOBOK M COLIMAIIBHO 3HAYUMBIX KaYeCTB JTMYHOCTH.



COJAEPKAHUE OBYYEHUA
10 KUIIACC

Yuciia ¥ BBIYMCICHUSA

Panyonanenelie uncia. OOBIKHOBEHHbBIE U JECSTUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JleiicTBuTenbHbIe YKcna. PalmoHambHBIE M WppallMOHAIBHBIC YHcla. ApuMeTHUecKue
ornepauuu ¢ JEHCTBUTEIBHBIMHU 4YHCIaMH. MOAyiIb INEHCTBUTEIBHOIO YMCIA U €ro CBOMCTBA.
[TpuOn>k€HHbIE BBIUMCIIECHUS, IpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenp ¢ neibM nokasateneM. bunom Heiotona. Mcnonp3oBanne moaxosmein popmbl
3alACU AEUCTBUTEIBHBIX YUCEI [Vl PEIICHUS IPAKTUYECKUX 3a7a4 U IIPECTABIICHUS JAHHbIX.

ApudmeTnuecknii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JECHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm uncna. CoiicTa jgorapudma. JlecaTHUHbIE U HATYpaJIbHBIE JTOTapU(PMBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUs M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHble IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPAaBHEHUS.
PaBHOCWIBHBIE ypaBHEHUS U ypaBHEHM-CIIeICTBYS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OCHOBHBIE METOJIbl PELICHHUS LETBbIX U JPOOHO-pallMOHANIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorouiaeHsl OT OJHOM NEpPEeMEHHOW. JlelleHHe MHOrOWwIeHa Ha MHOIOYIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEIEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS  HPPALMOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS 10KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaXKEHHM, COlepKalIUX JorapudMsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpuueckne (opmynsl. [Ipeobpa3zoBaHne TPUTOHOMETPUUYECKHX
BBIPAKEHUI. Pellienre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pewienne cucrem JNMHEMHBIX ypaBHEHUM. Marpuia CUCTEMBbl JIMHEHMHBIX YpaBHEHUM.
Onpenenurenib MaTpULbl 2X2, €ro reoMETPUYECKH CMBICI M CBOWCTBA, BBIYUCICHHUE €ro
3HAUEHUs, IPUMEHEHNUE OINPENEIUTENS JUIsl PELLIEHUs] CUCTEMbI JIMHEWHBIX YpaBHEHMH. Pemenne
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWUHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEJIN C ITOMOILBIO MaTPUIL] U ONIPEACIIUTEIIEH.

ITocTpoeHrne MareMaTH4eCKUX MOJENEN peaJbHON CUTyallMH C IOMOIIBK) YPaBHEHUH U
HepaBeHCTB. [IpyMeHeHHe ypaBHEHHMH M HEPAaBEHCTB K PEIIEHUIO MaTEMaTHUYECKHX 3a1ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HH.

DOyHKUUH U rpaduKu

OyHKIUs, crmocodsl 3amanus GyHKuuH. B3anmHo oOpatHble (yHkiuu. Kommosumus
¢ynkuuit. ['paduk pynkuun. DnemMeHTapHble peodpa3zoBaHus TpapuKoB (PyHKITHHA.

OO6nacth onpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTosHcTBa. YETHble n HeuéTHble QyHKUMU. [lepuognueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHMUMYMBb! (pyHKiuu. Hanbosnbiiee 1 HauMeHbIee
3HaYeHUs (PYHKIIMU Ha IPOMEXKYTKE.



Jlunelinas, KBaJpaTU4yHas U IpoOHO-TUHEHHas QyHKIMU. DIeMEeHTapHOe UCCIIeI0BaHUE U
MOCTPOCHUE UX IPAPUKOB.

Crenennast pyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOopHs N-0il creneHu kak (QyHKUMU OOpaTHOW CTENEHU C HaTypalbHBIM
IIOKa3aTEJIEM.

[TokazarenbHas u norapudmudeckas GpyHKIUU, UX CBoMcTBa U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIMN
YKCIIOBOI'O apryMEHTA.

OYHKIMOHATbHBIE 3aBUCMOCTH B pEaIbHBIX MpOIleccax U SBJICHUSAX. ['pa@uku pearbHbIX
3aBUCUMOCTEH.

Hayana matemMaTH4yecKkoro aHajaimsa

ITocnenoBaTeabHOCTH, CIIOCOORI 3aIaHusl OCIeA0BaTeIbHOCTEH. MeTo1 MaTeMaTHYECKOH
WHAYKUMA. MOHOTOHHBIE M OrpaHUYEHHBIE MOCIEI0BATEIBHOCTH. VCTOpHUS BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH reOMETpPUUECKON MPOTrPECCUU.
JluneliHbII W SKCHOHEHIUaNbHBIA pocT. Yucimo e. Dopmyna CIOKHBIX MPOLEHTOB.
Hcrnionbs3oBaHue MPOTrpeccuu Uil pELIEHUS PEAIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W UX cBoiicTBa. Touku pas3pbiBa. ACHUMOTOTHI TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HEMPEPBHIBHBIX Ha OTpe3ke. MeToJ MHTEpBAJOB JUISl PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HEeNPephIBHBIX (DYHKIIUH JIJIs pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpenenecHue, TeOMETpUIECKU U HU3MIECKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy QpyHKIHUH.

[TpousBoaHble AneMeHTapHbIX QyHKIUN. [Ipon3BoiHAs CyMMBbI, IPOU3BEAEHUS, YACTHOTO
Y KOMITO3UIIMU (QYHKINH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammsel Diinepa—BeHHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO amnmnapara i ONHCAaHMs PEATbHBIX MPOLECCOB U
SBJICHUH, MIPU pEIIEHUH 33]a4 U3 APYIUX Y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHUS.

11 KUIIACC

Yuciaa 1 BLIYMCTIEHUS

Harypanenupie u menbie uucia. [IpuMeHeHHWE TNPU3HAKOB ACIUMOCTH IIEBIX YHCET,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obimee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYJI0, airopuT™Ma EBKIMa 7151 perieHus 3aj1a4 B LEJIbIX YHCIaxX.

KommiekcHple uymcna. AnreOpandeckas W TpPUTOHOMETpUYecKas (OpMBI  3amucu
KOMILIEKCHOTO YHclia. ApumeTrndeckue onepaniui ¢ KOMIUIEKCHBIME YrciiaMu. M3o00paxenue
KOMILJIEKCHBIX YUCEN Ha KOOpAMHATHOU miiockocTtu. @opmyrna Myaspa. Kopuu n-oit crenenu u3
KOMIUIEKCHOTO 4ucia. [[puMeHeHHe KOMIUIEKCHBIX YHCeNl ISl perieHus: (U3HYeCKuX |
r€OMETPUUYECKHX 3a/1au.

YpaBHeHUs1 1 HEPABEHCTBA

Cucrema 1 COBOKYIMHOCTb YpaBHEHUN U HEPABEHCTB. PaBHOCUIILHBIE CUCTEMBI U CHUCTEMBI-
cieacTBus. PaBHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKHX YPABHEHHH C MOMOIIBI0 TPUTOHOMETPHUECKOU
OKPYXHOCTH. PellieHne TpuroHoMeTpru4eCKUX HEPaBEHCTB.

OCHOBHBIE METOIBI PEIICHUS TTOKA3aTENbHBIX U JIOTapU(PMUIECKIX HEPABCHCTB.

OCHOBHBIE METOBI PELICHUS UPPAIMOHATLHBIX HEPABEHCTB.



OcHOBHBIE ~ METOABl  PELIEHUS CUCTEM U COBOKYIHOCTEH  palllOHAJIbHBIX,
UppalMOHATIBHBIX, IOKA3aTEIbHbBIX U JIOTapU(PMUUECKUX YPAaBHECHUH.

YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

IIpuMeHeHne ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTeH HAayKHM M pPEaITbHON JKW3HM, WHTEPNPETALHUs IOJyYSHHBIX
pE3yJIbTaTOB.

DOyHKUUH U rPpadpuKu

I'padux xomno3uuuu QyHkuuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKLINHU, UX CBOMCTBA U Ipa(UKH.

['paduueckue MeToAbl pELICHHs YpaBHEHHH M HEpaBeHCTB. [ 'paduueckue MeTomabl
peleHus 3a1a4 ¢ IapaMeTpamH.

Ucnonb3zoBanue rpadukoB (QyHKIUN A8 MCCIEIOBAHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTreMaTH4ecKoro aHajm3a

[TpuMeHeHHe MPOU3BOAHON K UCCIEN0BaHUIO (PYHKLIUH HA MOHOTOHHOCTbh U SKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHU HEeNIPePhIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHHEe NPOU3BOMHOM A HAXOXKACHHWS HAWIY4IIEr0 pEUICHHs B IPHUKIAIHBIX
3amadax, Ui OIpPENENICHUS] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (HopMyJaod WIn
rpaguKoOM.

[TepBooOpa3Has, OCHOBHOE CBOHCTBO IepBOOOpa3HbIX. [lepBoOOpa3HbIe 3IIEMEHTAPHBIX
¢bynkuuii. [IpaBuna HaxoX1€HUS IEPBOOOPa3HBIX.

Wurterpan. I'eomerpuyecknii CMbICI MHTErpajia. Berauciienre onpenenéHHoro nHTerpaina
no ¢popmyine Hetorona-Jleitbuuna.

[IpumeHeHne wWHTErpana Uil HAXOXJACHUs IUIOMAAed IMIocKuX ¢uryp U o0bEMOB
T€OMETPUYECKUX TEJI.

[Tpumeps! pemenuit nuddepeHnnanbHbIX ypaBHEHU. MaTteMaTnueckoe MOAEIMPOBaHNE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIInaNbHBIX YpaBHEHUH.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCHUMCKOro OOIeCTBa, MPEJICTABICHHE O MaTEMaTHUYECKHUX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoOlenyp TpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOIIJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJbI, WCMOJIb30BAHUE J3THUX JOCTHKEHUH B
JIPYTHX HayKax, TEXHOJIOTUAX, Cepax SIKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSTEIBHOCThIO YUYEHOT'0, OCO3HAHHME JIMYHOTO BKJIaJa B IMOCTPOCHHE
YCTOHYMBOTO OyayIIEro;

4) 3cTeTUYECKOT0 BOCTIMTAHMSI:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peIIeHUH, pacCyX ICHUH, BOCHPUUMYHBOCTh K
MaTE€MaTUYECKUM aCleKTaM Pa3iuyHbIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, peryisipHas Gpuandeckas akTUBHOCTD ),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3NUIHBIM chepam
mpohecCHOHANBEHOM JESITEeNFHOCTH, CBSI3aHHBIM C MAaTeMaTUKON M e€ MPHIIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TUJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000pa30BaHMIO Ha MPOTSIKEHUU BCEH )KU3HU, TOTOBHOCTh K aKTHBHOMY yYYaCTHIO B PEUIEHUHN
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COILHUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHUE TPUPOTHONM M COIMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU JJIs pelIeHUs 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpefibl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c()OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAYKU M OOIIECTBEHHOW MPAaKTUKH, NOHHMaHHWE MaTeMaTH4eCKOW Hayku Kak cdepbl
YeJIOBEUECKOU JIEATEbHOCTH, HTANOB €€ Pa3BUTHUSI U 3HAYUMOCTH Uil Pa3BUTUS LIMBUIM3ALNH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTeMaTUYECKON KYJIbTYypOi KaK CPeICTBOM MO3HAHUS MDA,
TOTOBHOCTb OCYUIECTBIISITh IPOEKTHYIO U MCCIIEIOBATENbCKYIO AEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble J1Jornveckue a1eCTBUSA:

BBISIBIIAITH M XapaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHABIWBATh CYIIECTBCHHBIM NpPH3HAK KIacCU(HUKAIMKA, OCHOBAaHUSA g OOOOIICHHS U
CpaBHEHHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYIMPOBATh W MPEOOPa3OBBIBATh CYXKIACHHS: YTBEPIUTEIbHBIC M
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJIAITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H W IMPOTUBOpEYHS B (pakTax,
JNAHHBIX, HAONIOACHUSIX W  YTBEPXKACHHUSAX, TNpemjaraTb KPUTEPUH JUISl  BBIABJICHHS
3aKOHOMEPHOCTEW ¥ IPOTUBOPECUHIA;

JiefaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JTOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (IpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOUpaTh CcHoco® pemieHus YydeOHOM 3afgaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HamOoJiee TMOAXOMAUIMH C YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KPUTEPHUEB).

Ba3oBble ncciaenoBareabLCKHe AeiiCTBUA:

HCIIONIb30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, (OPMYITUPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpEUHe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JAaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENEHO (POPMYITUPOBATH 000OIIEHUS M BBIBOABI IO PE3yNbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, CCIIEIOBAHMUS, OIICHUBATh JJOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, & TAKXKE BBIABUTATH MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISBJISITH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJIs OTBETA Ha BOMPOC U IS
pEIICHUS 3a1a9H;

BbIOMpaTh WHGOPMAIMI0O W3 HCTOYHHUKOB  Pa3UYHBIX THUIOB, AaHAJTU3UPOBAThH,
CHCTEMAaTH3UPOBATh W HWHTEPHPETUPOBATH HHPOPMAIMIO PA3IHYHBIX BHJIOB U  (Qopm
MPEICTABIICHHUS;

CTPYKTypupoBaTh  HH(pOpMaIUio, TPEACTaBIATh €€ B pa3IuYHBIX  dopmax,
WJLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIIMM TIO CAMOCTOSITEIBHO  CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE /1eiliCTBUSA

Oo01menue:

BOCIIPHHUMATh U (HOPMYIHPOBATh CY)XICHHS B COOTBETCTBHU C YCIOBUSIMH U LEISIMHU
001IeHus, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHHSI B YCTHBIX W NMHCHbMEHHBIX
TCKCTaX, JdaBaTb IIOACHCHHA IIO XO,Z[y pemeHmI 3aJga4u, KOMMGHTI/IpOBaTI: HOHyLIeHHblf/’I
pe3ynbTart;



B XOJie OOCYXKICHHUS 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOW TeMbl, MPOOIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOTa, OOHApY>KUBATh Pa3IM4Me U CXOICTBO
HO3UIHIA, B KOPPEKTHOU popme GOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3YJbTAaThl PEIICHHs 3a7add, SKCIEPUMEHTa, HCCIEIOBaHMs, MPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMmMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3eHTAUH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTABJIATH IUIAH, aJITOPUTM pEIIEHHs 3a/auyd, BBIOMpPATh CIOCOO pemeHHus ¢ y4EToMm
UMEIOIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOPMALIUU.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMH ITO3HABATEIHLHON PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U pe3yiIbTaTa PEeIIeHNs MaTeEMaTUUECKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIHPHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, AHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBUSIM, OOBSCHATH HPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHMsI pe3ysbTaToOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
peleHNMH y4eOHBIX 3a/ad, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PaOOTHI, paclpeiessiTh BHABI padoT, IOrOBapUBATHCA, OOCYKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IpyNHoBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U WHBIE), BBINOJHATH CBOIO 4YacTb pPabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JpYTMMHM 4IEHaMH KOMAaHZbl, OLIEHHMBATh KAauecTBO CBOEro BKJIaJa B OOIIMI MPOIYKT MO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kiacce oOydaromuiicsi MONYYHT CIEAYIOIIHE TPEeIMETHBIC
pe3ynbTaThl IO OTAETBHBIM TeMaM pabodell mporpaMMbl Y4eOHOTO Kypca «Anrebpa u Havyaia
MaTeMaTHUYEeCKOr0 aHaIN3a:

Yuciaa 1 BLIYUCTICHUS:

CBOOOJHO OMEPUPOBAThH MOHATUSMU: PALMOHAIBLHOE YHCIIO, OECKOHEUHAs! TIepUONYECKast
JIpo0b, MPOIEHTHI, MUPPAIMOHATHHOE YHCIIO, MHOXECTBA PAllMOHAIBHBIX M JACHCTBUTEIBHBIX
YuCcesl, MOAYJIb IEUCTBUTEIIBHOTO YUCIA;

MPUMEHATH IPOOU W MPOIEHTHI JIs1 PEIICHUS TPUKIIAIHBIX 3a/1a4 U3 PAa3IMUHBIX OTpaciei
3HAHUU U pEAIbHOM KU3HH;

MPUMEHATh TPHUOTMKEHHBIC BBIYHCICHUSI, TpaBUja OKPYIJICHUS, MPUKHUAKY U OILECHKY
pe3yJibTaTa BEIYMCIIEHUN;

CBOOOJIHO ONEPHPOBATH TIOHITHEM: CTENEHb C IIEJBIM IIOKa3aTelieM, HCIOJIb30BaTh
MOAXOANTYI0 (hOpPMY 3amUCH JIEHCTBUTENBHBIX YHCET ISl PEIICHUs MPAKTHYEeCKHX 3a7ad U
MPEJCTABIICHUS JAHHBIX;

CBOOOIHO OMEPUPOBATH OHATHEM: apUPMETHUECKUN KOPEHb HATYpaJIbHOM CTETICHU;

CBOOOJTHO OTIEpUPOBATH MOHATHEM: CTENIEHB C PAIIMOHAILHBIM MTOKa3aTelieM;



CBOOOJTHO OMEpPUPOBATh IMOHATUAMU: JOTapu(M YHUCIA, JNECATHYHBIE M HATypajbHbIC
JorapudMmebl;

CBOOOJTHO OIEpPHPOBATh MOHATUSIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHTa;

OTIEpPHPOBATH MOHATHIMU: APKCUHYC, apKKOCHHYC M apKTAHTCHC YHCIOBOTO apryMEHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  MOHATHSAMH:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YPAaBHEHUI-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHATHh pa3IMYHbIE METOJbl PELICHUS PAlMOHATIBHBIX U JAPOOHO-PALMOHATBHBIX
YPaBHEHU, IPUMEHSTh METO/ NHTEPBAJIOB /1JIsl pEILIEHUS] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHATHSAMH: MHOTOYICH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HeJbIMA KO3 QULIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHATh JEJeHHEe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopemMy besy u Teopemy Buera ans pemienus 3aaad;

CBOOOJTHO ~ONEpUpOBaTh IMOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpula,
OTIpEeNeNIUTEeNb MAaTpUIbl 2 X 2 W €ro TeOMETPUYECKHH CMBICI, HCIOIb30BaTh CBOICTBA
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3Hau€HUsl, IPUMEHATh ONpPENeTUTENN A PeLIeHUs
CHCTEMBI JIMHEWHBIX YpaBHEHHUI, MOJEIHMPOBATH PEAIbHBIC CUTYAIlMH C TIOMOIIBIO CHCTEMBI
JUHEWHBIX YpaBHEHWH, UCCIeI0BaTh IOCTPOEHHbIE MOJAEIM C IOMOIIBIO MaTpull U
OTIpeNieUTeNeH, HHTEPIIPETUPOBATH MTOJTyYEHHBIN Pe3yIbTaT;

UCII0JIb30BaTh CBOMCTBA JEUCTBUI C KOPHAMH JUIs TpeoOpa30BaHus BRIPpaKEHUI;

BBIMIOJIHATh ~ MIPEOOpA30BaHUSI  YHCIOBBIX  BBIPDAKEHHH, COAEP)KAIIMX CTETEHH C
paLMOHATILHBIM I10Ka3aTelleM;

UCIIOJIb30BaTh  CBOWCTBA JIorapuMoB i IpeoOpa3oBaHUsl  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO  OIEpPHPOBATH  TOHATHSAMHU:  HPpPAlMOHANbHBIC,  TIOKa3aTelbHbIE U
JorapupMHUECKUE YpaBHEHUs, HAXOIUTh MX PELICHUs C MOMOIIbIO PAaBHOCUIIBHBIX MEPEX0/0B
WA OCYIIECTBIISIS TIPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMyasl i IpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHHUI,

CBOOOJTHO OIEPUPOBATH IOHATHEM: TPUTOHOMETPHUECKOE YypaBHEHHE, IPHUMEHSTh
HE0O0X0uMBbIE (POPMYITBI TSl PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJENUPOBaTh peaJbHble CUTyallMM Ha s3bIKe aireOpbl, COCTaBIATh BbIPAXKEHUS,
yYpaBHEHHsI, HEpPaBEHCTBAa 110 YCIOBHIO 3a/la4yd, WCCIEI0BATh TIOCTPOCHHBIE MOJEIH C
UCIOJIb30BaHUEM afnapaTa ainreophl.

DyHKIUHN U TPaQUKH:

CBOOOJTHO OMEpUPOBaTh MOHATUAMHU: (YHKIMS, CHOCOOBI 3aJaHusl (YHKLIUH, B3aUMHO
oOpaTHble (QYHKIMHM, KOMOO3ULIMS (QYyHKUUN, rpaduk (QYHKIMH, BBHINOIHSITH 3JIEMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO OTEPUPOBATH MOHATHUSAMHU: OOJIACTH ONpEACIICHHS] W MHOXKECTBO 3HAaYCHUH
byHKUIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OTIEPHPOBATH TOHATHSIMHU: YETHBIE W HEUETHBIC (DYHKIUH, TEPUOTUICCKUE
(GyHKLIMU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl W MHUHUMYMBI (YHKILUH,
HanOoJIbIIIee M HAMMEHbIIIee 3HaYeHNE (PYHKIIMU Ha IPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJIbHBIM U LEJIBIM
nokasaresueM, rpaQuk CTENEHHON (YHKLIMU C HaTypaJdbHBIM M LEJIbIM IOKa3aTeneM, rpapuk
KOpHsI N-0ii CTETIEeHH KaK (YHKIIUU OOpaTHOH CTENEHU C HaTypallbHbIM IIOKa3aTeIeM;

ONEpPUPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApoOHO-IMHEHHas (QyHKIUH,
BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHHUE U IIOCTPOCHUE UX IPa(pUKOB;

CcBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTelbHas M Jorapupmuueckas GyHKLIUHU, UX
CBO¥iCTBA U IrpaduKH, UCIIOIB30BaTh UX I'paUKH IS peIIeHUs] ypaBHEHUI;



CBOOOJTHO ONEPUPOBATH MOHATHUSAMH: TPUTOHOMETPUYECKAs OKPY)KHOCTb, OIpE/EICHUE
TPUTOHOMETPUUYECKUX (YHKLUH YHCIOBOIO apryMEHTa;

UCTIOJIBb30BaTh Ipaduku (QYHKIHMHA A7 UCCIEAOBAaHMS IPOLECCOB M 3aBUCHUMOCTEH MpHU
peLICHUH 3aJad U3 JPYTruX Y4eOHbIX IPEIMETOB U PEalbHOM KU3HH, BbIpaXaTb (HopMyiamu
3aBUCUMOCTH MEXKy BETMUMHAMY;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apuPMETHYeCKas U TeOMETpUYECKas MpOrpeccus,
0eCKOHEUHO yOBIBaIOLIasi FEOMETPUUECKasi IPOrPeccHsl, JIMHEHHBIN U 3KCIIOHEHIUAIbHBIA POCT,
(dopMyIa CI0XHBIX MPOLIEHTOB, UMETh PECTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH ISl PELICHMS] PEAJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATh MOHATHSAMH:  TOCJIEAOBATENBHOCTh, CIOCOOBI  3a/aHUS
II0CJIEI0BATENBHOCTEN, MOHOTOHHBIE M OTPAHUYECHHBIE IIOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apO’KJIEHUS] MaTEMAaTUYECKOr0 aHaJIM3a KaK aHajan3a OECKOHEYHO MallbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHBIE (YHKIMM, TOUKU pa3pbiBa rpaduxa
byHKIMH, acCHMOTOTH Tpaduka QyHKIHIH;

CBOOOJTHO OIEpPUPOBATH IOHATHEM: (DYHKIMs, HENpepbiBHAs Ha OTPE3Ke, NPUMEHATh
CBOWCTBA HETIPEPBIBHBIX (DYHKLWH sl pEIICHUS 3a/1a4;

CBOOOJTHO ONEpUpOBaTh IOHATHUAMHU: IepBas W BTOpas NPOMU3BOJHBIE (YHKIHH,
KacaTenbHast K rpaduky QpyHKINH,

BBIUNCIIATh IPOU3BOAHBIE CYMMBI, INPOM3BENCHHS, YaCTHOTO M KOMIIO3ULUU IBYX
(GyHKIMI, 3HaTh IPOU3BOJIHBIE FJIEMEHTAPHBIX (PYHKIIMIA;

UCII0JIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl peLLICHUs 3a/1au.

MHosxecTBa U JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpallU HaJl MHOKECTBaMH;

HCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN armapar Jiisl ONMCaHUsl PEeaJbHBIX MPOIECCOB
U SIBJIGHUH, IPU PELICHNH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJHO ONEpUpPOBaTh MOHIATUSIMH: OIpEAENEHUuEe, Teopema, ypaBHEHHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTU4YEeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIIBHBIE YpaBHEHUS U
HEPABEHCTBA.

K xonny oOyuenus B 11 kJiacce oOyd4aroIIMiCs MOJYYHUT CIEAYIOIIHE NpeIMETHbIE
pe3yNbTaThl O OTAENIBbHBIM TeMaM palbouell mporpammsl ydeOHOTo Kypca «AnreOpa u Hayaia
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia ¥ BbIYMCIICHUS:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypaJdbHOE U 1EJ0€ YHCIO, MHOXECTBa
HaTypaJbHBIX U LIEJIBIX YHCEJI, HCIOIb30BaTh MPU3HAKU JeauMocTH nenslx uyncen, HOJ u HOK
HaTypaJIbHBIX YHMCENl AJIs PELIEHUS 3a1a4, IPUMEHATh AIrOpuT™M EBKINIa;

CBOOOJHO ONEPUPOBATh MOHITHEM OCTAaTKa MO MOJYJIIO, 3aIIMCBhIBATh HATypaJbHbIE YHCIa
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS,

CBOOOJHO ONEpPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMILUIEKCHBIX
quCell, MPEJCTaBIsATh KOMIJICKCHBIE YHCIIa B aNreOpandeckoil 1 TPUrOHOMETPUYECKO (opme,
BBITMOJIHATH apu(MeTHUYECKHE ONepalliy ¢ HUIMH U N300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJAHO  OMEpUPOBaTh  MOHATHSIMH:  HMppAllMOHANbHbBIE,  IOKa3aTeJIbHbIE U
JorapupmMHUECKUe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C TOMOIIBIO PABHOCUIILHBIX MEPEXOI0B;

OCYILECTBIISATH OTOOP KOPHEH NPH PEIIEHUH TPUTOHOMETPUUECKOIO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBATH IMOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPHUMEHSTh
HEo0XouMble (POPMYIIbI ISl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA M COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIICACTBHS, HAXOAUTH PELICHHUS] CUCTEMBI M COBOKYITHOCTEN
palMOHATIBHBIX, HWPPAlMOHAIBHBIX, IIOKA3aTENbHBIX M JIOTapU(PMUYECKHX ypaBHEHHUH U
HEPABCHCTB;



pemiath palioHaJbHbIe, HWpPpAlMOHAIBHBIC, IOKa3aTelnbHbIe, Jorapudmuyueckue u
TPUTOHOMETPUYECKHE YPABHEHHS U HEPABEHCTBA, COJIEP)KAINE MOYJIA U MTapaMeTPhI;

MPUMEHSTH TpadUIecKrue METOIBI ISl PEIICHUST YPABHCHHUI ¥ HEPABEHCTB, a TaKXKe 3a/1a4
C IapaMeTpaMu;

MOJICTTMPOBATh pEabHBIC CHTYAIlMM Ha S3bIKE ainreOphl, COCTABIATH BBIPAKCHUS,
YpaBHEHHUs, HEPABEHCTBA W WX CHUCTEMBI IO YCIOBHIO 3a7a4d, HCCIEAOBATh MOCTPOCHHBIE
MOJICJIH C UCIIOJIb30BAHUEM arrapara anreOpbl, HHTEPIPETUPOBATH MTOJYICHHBIN pe3yIbTaT.

DOyHKIUM U rpapukm:

CTPOUTH TpapuKy KOMMO3UIHMHA (DYHKIUN C IMOMOIIBI0 AJIEMEHTAPHOTO UCCICAOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHI;

CTPOUTH TeOMETpUYecKre oOpa3bl ypaBHEHHWH © HEPABCHCTB HA KOOPAUHATHON
IJIOCKOCTH;

CBOOOHO ONEPUPOBATH OHATUSMU: TPA(QUKH TPUTOHOMETPHUICCKHUX (YHKITHIA,

MPUMEHSTh QYHKIUU AJIE MOJICTTMPOBAHUS U UCCIIEIOBAaHUS PeaTbHBIX MPOLIECCOB.

Hayajsa MmaTeMaTH4eCcKOro aHajm3a:

UCIONIb30BaTh MPOU3BOJIHYIO Ui HCCIeAOBaHUS (GYHKIMM Ha MOHOTOHHOCTH H
SKCTPEMYMBI;

HAXOJHUTh HauOOIbIIIee U HANMEHbIIIee 3HaYeHHs (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

MCIIOJIH30BaTh MPOU3ZBOAHYIO JUISI HaXOXKICHUSI HAUTYUIIEro PElIeHUs] B MPUKIATHBIX, B
TOM YHCJIE COIMAIBbHO-DPKOHOMUYECKHUX, 3a]adax, AJs ONpEeAeNeHUS CKOPOCTH U YCKOPEHHUS
mporecca, 3aIaHHOT0 POPMYJIION UITH TPaPUKOM;

CBOOOJIHO ONIEPHPOBATH MOHATHAMU: IIEPBOOOpa3Has, ONpeAeIEHHBIA HHTETPa, HAXOIUTh
nepBoOOpa3HbIe AIEMEHTAPHBIX (YHKIUA U BBIYUCIATH WHTErpan mo ¢opmyne Hwrotona-
JleliOHMIA;

HaXOJIUTh TJIOMIAIU TUIOCKUX PUTYP U 00BEMBI TEJ C TTOMOIIBIO HHTETPAa;

MMETh MPEJCTAaBIECHUE O MAaTEMaTUYECKOM MOJIEJIMPOBAHUM HA MPUMEPE COCTABICHMS
nudepeHInabHBIX YPaBHEHUIT;

peliaTh NPUKIAJHBIE 33a4i, B TOM YHCJIE COLIMATbHO-KOHOMHUYECKOTO U (PU3UYECKOTO
XapaxkTepa, CpeJICTBaMH MaTEeMAaTHUYE€CKOTO aHAIN3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne n/m | HammMeHoBaHMe pa3/iesioB U TeM MPOrpaMMbl KosaunyecTBo | iekTpoHHblie (HudpoBbIie)
4acoB 00pa3oBaTebHbIE PECYPChI
1 MHO0keCTBO AeHCTBUTEIbHEIX Yrcell. MHOrowieHsl. PannoHaanHEBIE o4
ypaBHEHHUs U HepaBeHCTBA. CHCTEMbI TUHEIHBIX YpaBHEHHH
2 Oynknuu 1 rpaduku. CrerneHHas GyHKIUS ¢ 1ETbIM IMOKa3aTeIeM 12
3 Apudmerndeckuii KopeHb N-0i cteneHu. MppannoHanbHble ypaBHEHUS 15
4 ITokazarenpHas pynkuus. [lokazarenpbHble ypaBHEHUS 10
5 Jlorapudmuueckas ¢pynxius. Jlorapudmudeckre ypaBHeHUS 18
6 Tpuronomerpruyeckue BbIpaXKEHUS U ypaBHEHUS 22
7 ITocnenoBaTeIbHOCTH M IPOTPECCUH 10
8 HenpepriBabie dynkiuu. [IponsBoanas 20
9 IToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUIA 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136
11 KJIIACC
Ne i/m | HammeHoBaHue pa3fesioB M TeM MPOTrpaMMbl KonanuyectBo | DnexkTrponnsie (1udposbie)
4acoB o0pa3oBaTejbHbIe pecypchl
1 UccnegoBanue GyHKIMHI ¢ TOMOIIBIO TPOU3BOIHOM 22
2 IlepBooOpazHas 1 HHTETPAT 12
3 I'paduku TpuroHoMerpuueckux QGyHkiuil. TpuronomeTpuyeckue 14
HEpaBEHCTBA
4 WpparmonansHble, MOKa3aTENbHBIE U TOTapu(MUUECKHe HEPABEHCTBA 24
5 KommniekcHbie yucna 10
6 HarypanbHble u niensle yncna 10
7 CucreMsl palioHaIbHBIX, UPPALMOHATBHBIX TOKA3aTENbHBIX U 12
Jorapu(MUUECKUX ypaBHEHUI
8 3aj1a4uu ¢ mapameTpamMmu 16
9 IToBTOpeHme, 06001IeHNe, CUCTEMATU3AINS 3HAHUIA 16
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITPOI'PAMMBI

10 KJIACC
Kon .
TR IIpoBepsiemble NpeIMeTHbIE Pe3yJILTATbI 0CBOCHHS! OCHOBHOI
TeTTT 00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
1 Yucna u BBIYUCIEHUS
11 OnepupoBaTh MNOHATHUSAMH: pPALMOHATIBHOE W JICHCTBUTENBHOE YHCIIO,
OOBIKHOBEHHAsI U I€CATHYHAs! IpOOb, IPOLICHTHI
19 BB{HOJ‘IHHTB apuMeTHYeCKUe  ONepaluud €  palUOHAIBHBIMU U
JeHCTBUTENLHBIMU YHCIIAMHU
13 BhImonHATE TpuOIMKEHHBIC BEIYUCICHHUS, HCTIOJB3YS! IPABHIIA OKPYTICHHUS,
JieNaTh MPUKUKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUH
OnepupoBaTh HOHATUSMM: CTENEHb C LIEJBIM IOKa3aTeleM, CTaHIapTHAs
14 dopma 3ammcu ACHCTBUTENBHOTO YHCIA, KOPEHb HATYPalIbHOH CTEINEHHU;
UCIMOJIb30BaTh MOAXOANYI0 (OpMY 3alHMCHU JAEHCTBUTEIbHBIX UYUCEN JUIS
peLIeHHs MPAKTUYECKHX 33/1a4 U IPEACTABICHHUS JAHHBIX
OnepupoBaTh MOHATUAMHU: CHHYC, KOCUHYC U TAHT€HC ITPOU3BOJIBHOTO YIJIa;
1.5 WCIIOJIb30BaTh  3allUChb  NPOU3BOJIBHOTO  yrja  4epe3  oOpaTHbIe
TPUTOHOMETpHUUYECKUE (PYHKIMH
2 VYpaBHEHUs ¥ HEpaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXAECTBO, ypaBHEHHME, HEPaBEHCTBO, IIEJIOE,
2.1 pannoHaIbHOE, MppaIoHaILHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
99 BeinonuaTe nmpeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKEHUHM M periaTh
TPUTOHOMETPHUYECKUE YPABHEHHS
BeimonHATe TpeoOpa3oBaHus LENbIX, PAMOHAIBHBIX W WpPpAlHOHATBHBIX
2.3 BBIDQKEHUI M pemaTh OCHOBHbIE THUIBI LENbIX, PAUOHAIBHBIX MU
UppaIMOHATIFHBIX YPaBHEHHUI U HEPABEHCTB
24 [TpuMeHSTh ypaBHEHHS] W HEPaBEHCTBA JUIS PEIICHHS MaTeMaTHYECKHX
3aj1a4 M 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peabHOU )KU3HU
MogenupoBaTh peajbHBIE CHUTYallil Ha S3bIKE anreOpbl, COCTaBIIAThH
2.5 BBIPQ)KEHUS, YPAaBHEHUS, HEPABEHCTBA IO YCIOBUIO 3aJlaud, MCCIENI0BaTh
MIOCTPOCHHBIE MOJIENIN C MCITOJIb30BAHUEM arlapara anreOpsl
3 OyHKMY 1 rpaduKH
OnepupoBaTh MOHATUAMU: QYHKIIHS, CIIOCOOBI 3aJaHusl QYHKIIMH, 00JIacTh
3.1 ONpeNeieHuss W MHOMKECTBO 3HaueHMHd (QyHKuuM, rpaduk ¢GyHKIUH,
B3aMMHO OOpaTHbIE PYHKIIMH
39 OnepupoBaTh TOHATHSAMH: YETHOCThP M HEUETHOCTh (QYHKIWH, HYIH
(byHKLINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduky QyHKIMHA I pELIeHUs] ypaBHEHUH
34 Ctpouts 1 yuTaTh rpadMKu JTUHEHHON (PYHKIIMHU, KBAIPATHIHON (DYHKIIWH,
CTETEeHHOU (DYHKIIMU C LEJIBIM MTOKa3aTeIeM
35 Hcnonb3oBate rpadukn (GyHKIMHA A7 WCCIEIOBAaHUS IPOLECCOB H

3aBHCHUMOCTEH MpH peIleHUuH 3aJady M3 JIPYIHMX Y4YeOHBbIX NPEIMETOB U




peasibHOI JKU3HH, BEIpaXKaTh (OPMYIaMH 3aBUCUMOCTU MEX]Ty BEIMYMHAMHU

4 Hayana maTreMaTn4ecKoro aHaiausa
41 OnepupoBaTh IMOHATUSAMH: I1OCIEAOBATEIbHOCTb, apudMeTHuecKas Hu
reoMeTpHuuecKas Iporpeccun
492 OnepupoBaTh MOHATUAMHU: OECKOHEUHO YOBIBAaroOImasi TE€OMETpHYECKast
nporpeccusi, cyMmMa 6€CKOHEUHO yObIBarOIIel reOMeTpUYeCKOi mporpeccuu
4.3 3agaBaTh 0CJIEI0BATEIbHOCTH PA3JIMYHBIMU CLIOCO0AMU
44 Hcnonbs30BaTh  CBOMCTBA  ITOCJIENOBATEIBHOCTEM U IPOTPECCUd  IJIA
pEILICHUs PEATBHBIX 3a7a4 IPUKIIAHOTO XapaKTepa
5 MHokecTBa 1 JIOTHKA
5.1 OnepupoBaTh NOHATUSAMHU: MHOYKECTBO, OIIEpALlMU HAJl MHOKECTBAMU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar il OIHMCaHUs
5.2 pealIbHBIX IPOLIECCOB U BJICHUH, IIPU PEILIEHUU 3a/1a4 U3 APYTUX Y4eOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUSAMHU:  ONPEHCIIEHUE,  TEOPEMa,  CIEICTBUE,
JI0Ka3aTeJbCTBO
11 KJIIACC
Kon .
TR D IIpoBepsiembie NpeMeTHbIe Pe3yIbTaTbl 0CBOCHHs OCHOBHO
AT o0pa3oBaTeIbHOM NPOrpaMMBbl CpeHero 001ero o0pa3oBaHusA
1 Yucna v BIYMCIECHUS
OnepupoBaTh MOHATHSAMH: HaTypalbHOE, LEJI0€ YHCIO; HCHOIb30BaTh
11 IPU3HAKN JCIMMOCTH LENbIX YHUCEN, PA3JIOKEHHE 4YHCIIa Ha IPOCTHIE
MHOKUTENH JUIsl peIIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAIIBHBIM [TOKA3aTeIeM
13 OnepupoBaTh MOHATHSMM: Jorapudm uyucia, JECATUUHbIE U HAaTypalbHbIE
norapudmsl
2 YpaBHEHMS U HEPABEHCTBA
[IpuMeHSATH CBOMCTBA CTENEHM JUI TNPeoOpa3oBaHMUsS  BBIPAKECHUH,
2.1 ONepUpOBaTh MOHATHUAMHU: I[OKA3aTeIbHOE YpaBHEHHE U HEPaBEHCTBO;
pelaTe OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB
BeimonuaTe npeoOpa3oBaHUs BBIPAKEHUH, COAEPXKAIIMX JIOTapu(MBI,
2.2 ONEepUpPOBaTh TMOHATUSAMU: JIOrapu(PMUUYECKOE ypaBHEHUE U HEPaBEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN M HEPABEHCTB
2.3 HaxoauTs perieHus npocTeHImuxX TPUrOHOMETPUYECKIX HEPABEHCTB
OrnepupoBaTh MOHATHAMM: CHCTEMA JIMHEMHBIX YPaBHEHUW M €€ pelIeHuE;
2.4 MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUM AJIS PEIICHUS IMPAaKTHUECKUX
3a1a4u
25 HaXOILI/ITBUpeH_IeHI/ISI MPOCTEUIIINX CUCTEM M COBOKYITHOCTEN pallMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB
MogenupoBaTh peajbHbIE CUTYallMM Ha S3bIKe anreOpbl, COCTABIATH
2.6 BBIPQXCHMSI, YPaBHCHMS, HEPAaBEHCTBA M CHCTEMBI IO YCIOBUIO 3a7auH,
HCCIIEIOBATh MOCTPOSHHBIE MOJIEIH C MCIIOJIb30BaHUEM alapara anreOpbl
3 OyHKIMH U TpaduKH




OnepupoBaTh HOHATHAMH: HepHoAWdeckas (QyHKOUS, MPOMEKYTKH
MOHOTOHHOCTH (YHKLHH, TOYKH HKCTpeMyMa (yHKIMH, HauOoiblIee |

3.1 HalMEHblIee 3Ha4eHUs (PYHKIMM Ha IPOMEXKYTKE; UCIOJIb30BATh UX JUIS
ucclie1oBaHus (QYHKIMH, 33JaHHOU IpaduKOM
OnepupoBaTh NOHATHUAMH: TpapUKU MOKA3aTEIbHON, JOrapupMHUUECKON U
3.2 TPUTOHOMETPUYECKUX (QYHKIMHA;, H300pakaTb WX HA KOOPJAWHATHOMN
IUIOCKOCTH M UCTIOJIb30BATH JIJIsl pEIICHUS] YpaBHEHHUI U HEPAaBEHCTB
33 N300paxaTh Ha KOOPAUHATHON IJIOCKOCTH rpa(b“mcn JMHENHBIX vypaBHeHm?I
U MCII0JIb30BaTh UX Ul PELICHUs] CUCTEMbI JIMHEHHBIX YpaBHEHUN
34 Hcnonb3oBare rpaduxku (yHKUMH A7 HCCIENOBAaHUS IPOLIECCOB U
3aBUCUMOCTEH U3 APYruX y4eOHBIX TUCIMILIHH
4 Hayana maremaTn4eckoro aHanmsa
OnepupoBaTh MOHATUAMU: HETIpepbIBHAs QYHKIUSA, TPOU3BOIHAS (DYHKIINH;
4.1 UCIIOJIb30BaTh T€OMETPUYECKUM M (DU3MUECKUH CMBICI MPOU3BOAHON IS
peleHus 3a1a4
49 HaxonuTeh  mpou3BOAHBIE  3JIEMEHTapHbIX  (QYHKIUH,  BBIYMCIATH
' IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO (PYHKIIUH
Hcnonp30BaTe  MPOM3BOAHYIO Ui MCCIENOBaHUSA  (QYHKIMH  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBbI, NPUMEHATh pE3yJbTaThl HCCIEAOBAHUS K
MIOCTPOCHUIO rpauKOB
44 Hcronp30BaTh MPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYIIETO PEIICHHS B
NPUKJIAJIHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKHUX, 3ajauax
45 OnepupoBaTb MNOHATUSIMHM: M€pBOOOpa3Has M HWHTErpai; IOHUMATh
reOMEeTPUUYECKUN U (PU3NYECKUI CMBICIT HHTErpajia
46 HaxonuThs nepBooOpa3Hble 3J€MEHTapHbIX (QYHKIUN, BBIYUCIATh HHTETpal
' 1o popmyne HproToHa — JleitOHuna
4.7 Pemarp npukiagHbie 3a1a4u, B TOM YKCJIE COLMAIbHO-3KOHOMHUYECKOIO U

(I)I/BI/I‘ICCKOFO XapaKkTepa, CPpeACTBAMU MATEMATUYCCKOTI'O aHAJIN3a




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kox
1 Yucna v BIYKCICHUS
Panmonanbupie  ymciaa. OOBIKHOBEHHBIE U JIECSATHYHBIE JIPOOHM, MPOICHTHI,
11 OeCcKOHEUHbIE NTepUOANYECKHE IpoOU. Apr(pMeTHIECKUe ONepalty ¢ palMoHaIbHbIMU
qucIaMu, IpeoOpa3oBaHUs YUCIOBBIX BhIpakeHU. [IpiuMenenue npodeii u mporeHToB
JUIsl PEILICHUs IPUKJIAIHBIX 3aJa4 U3 Pa3IMYHbIX OTpacied 3HaHUI U PEaJIbHOM JKU3HU
JeiicTBuTenpHble yncia. PanyoHanbHble U MppalMOHaIbHbIE Yicia. AprupmMeTnieckue
1.2  omepaumu ¢ ACUCTBUTEIBHBIMH uuclIaMH. [IpuOMmkEéHHBIE BBIYMCICHHS, IpaBUIIA
OKpYIJICHUS, IPUKKJIKA U OLICHKA PE3yJIbTaTa BbIUNCICHUN
Crenensb ¢ 1enabIM nokaszareneM. CTangapTHast popma 3anucH AeHCTBUTENBHOIO YHCIIA.
1.3 = Hcnonw3oBanue moaxomsmield (GopMbl 3alHMCH JACUCTBUTEIBHBIX YHCEN U PELICHUS
IIPAKTUYECKUX 337a4 U NPEACTABICHUS JAHHbIX
14 Apudmernueckuit KOpeHb HaTypajibHON creneHu. [leiicTBus ¢ apudmeTHyecKumMu
KOPHSIMHM HaTypaJbHON CTENEHU
15 CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOIO apryMeHTa
2 YpaBHeHUs U HEpaBEHCTBA
2.1  ToxnecTBa M TOXIECTBEHHBIC IPE0OPa30BaHUS
29 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHH. OCHOBHbIE TPUTOHOMETPUUECKHE
bopmyIbl
23 VYpaBHeHHE, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
MHTEPBAJIOB
2.4  Pemenue 1enbIx U ApoOHO-PAIMOHAIBHBIX YPABHEHNH 1 HEPABEHCTB
2.5  Pemenue uppanroHaJIbHbIX YPaBHEHUN U HEPABEHCTB
2.6  PeuieHue TpUrOHOMETPUYECKUX YpPaBHEHUI
27 [IpumeHeHne ypaBHEHNI U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a/1ad U 3a/1a4 U3
pa3INyYHbIX 00JacTel HayKH U peasibHOM KHU3HU
3 DyHKIIUA U TpaPUKH
31 Oyukus, crnocoObl 3amanus ¢GyHkuM. ['papuk QyHkumu. B3aumHO o00paTHBIE
byHKIIUHN
39 OOnactp ompenesneHuss W MHOXECTBO 3HaueHud QyHkuuu. Hymu ¢yskuum.
[TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU
33 CrenenHas (yHKIHMS C HATYpaJbHBIM U LEJbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk.
CaotlicTBa U rpaduK KOpHsI N-Oi CTENeHH
34 TpuronomeTrpuyeckass OKPYKHOCTb, OIpeAeJeHHEe TPUTOHOMETPUUECKHX (YHKIUN
YKCJIOBOTO apryMeHTa
4 Hayana MmaTemaTHueckoro aHajinsa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUSl  IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
IIOCJIEA0BATENBHOCTH
42 Apudmernueckass M reomeTrpuueckas Iporpeccuu. beckoHeuHO —yObIBaromas

reoMmerpuueckas mporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TIeOMETPHUYECKON




nporpeccud. Dopmyna ClHOXKHBIX NPOUEHTOB. lMcmosnb30BaHME MPOrpeccuu A
pelIeHNs pealIbHbIX 3a]a4 IPUKJIaJHOI0 XapaKkTepa
5 MHosxecTBa U JIOTHKA
MHoxecTBO, omepauuu Haj MHOXecTBamu. [luarpammbl Oiinepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOIO ammapara Jajis ONMCaHUs peabHbIX
IIPOLIECCOB U SIBJIEHUH, IPU PELIEHUH 3a/1a4 U3 IPYTUX YUYEeOHBIX MPEIMETOB
5.2 Ornpenenenne, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna v BBIYMCIECHUS
11 Hatypasbnble u nensle uncina. [Ipu3Haku JeNMMOCTH LIEIBIX YUCE
1.2 Crenensb ¢ pallnoHaIbHBIM ITOKa3zareiaeM. CBOWCTBA CTENEHU
1.3 Jlorapudm uncna. JlecaTHYHbIC U HATYPAIbHBIC JTOTaPHUPMBI
2 YpaBHeHUs U HEpaBEHCTBA
2.1 [IpeobpazoBanne BBIpaKEHHIA, COACPIKAIIMX JIOTAPU (MBI
2.2 [Ipeobpa3oBanue BbIpak€HUH, COAEpKAILUX CTEIIEHU C pAllUOHAIbHBIM [TOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [ToxazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CI/ICTSMH JIMHENHBIX ypaBHeHI/H?I. Pemenne npukiaaHbIX 3a1a4 ¢ IOMOIIBIO CUCTEMBI
JMHENHBIX YpaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB
o8 [Ipumenenue ypaBHEHH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHUYECKUX 3a/1a4
U 33/1a4 U3 Pa3InYHbIX 00JIaCTel HAYKU U peallbHOW KU3HU
3 @yHKIMH U TpaduKu
Oyukuus. Ilepuonnmueckue ¢yHkiuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKIIMH.
3.1 MakcumymMbl U MHUHUMYMBI (yHKIuM. HauOomnbilee M HauMeHblee 3HAUYEHUE
(GYHKIIMHM Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapUKu
3.3 [TokazarenbHas u orapupmMudeckas GyHKINU, KX CBOHCTBA U rpaduku
3.4 Hcnonp3oBanue rpadukoB GyHKIUHN AJIs pelIeHUs] YpaBHEHUH U IMHEHHBIX CUCTEM
Hcnonp3zoBanue rpadkoB GyHKITUN 71T UCCIIEIOBAHUSI TIPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIE€ BO3HHMKAIOT NpPU pEIIeHUH 3a7ad W3 JPYIHX YUeOHBIX INpEIMETOB H
peasbHOM KU3HU
4 Hayana MmaTemaTnueckoro aHajinsa
4.1 HenpepoiBHble QyHKIIMU. MeTOJ] MHTEPBAJIOB ISl PEIICHUs] HEPAaBEHCTB
4.2 [TpousBoanas ¢pynkuuu. ['eomerpuueckuit 1 Gu3NIeCKHii CMBICI TPOU3BOIHOM
43 [IpousBoanbie 31eMeHTapHBIX GYyHKUUNA. DOpMyIbl HaXOXKIEHHUS MPOU3BOTHOMN
CYMMBI, IPOU3BEIECHUS U YACTHOIO (QYHKIIMUH
[IpumeHneHrne MPOM3BOMHON K HCCIENOBaHUIO (GYHKIMA HAa MOHOTOHHOCTh |
4.4 SKCTpeMyMbl. HaxokaeHre HauOOoJNbIIero W HaMMEHBIIEro 3HaueHus (yHKIHUU Ha
OTpe3Ke
4.5 [IpumeHeHne MPOU3BOIHON JUIsl HAXOXKACHNUS HAWIYYIIEro PEeLIeHUs] B MPUKIATHBIX




4.6
4.7

3ajjayax, [UId OHNpEIENeHUs CKOpPOCTH IIpoliecca, 3aJaHHOro (opMmynold wuin
rpaduKomM

[TepBooOpasnast. Tabmuia nepBooOpa3HBIX

WuTerpan, ero reoMeTpuueckiii 1 (U3NYECKuil CMBICI. BhIUMCIeHHEe WHTErpaja Imo
dbopmysne Hetotona — JleiiOHuia




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHSA OCHOBHOMH OBPA3OBATEJIBHOU ITPOI'PAMMBbI CPEJHET'O
OBHIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

BnageHne Meromamum J0Kas3aTeNbCTB, AJITOPUTMAMHM PpELICHHS 3a/1ad;
yMeHue (GOopMyIHpOBAaTH W OINEPUPOBATH MOHATHAMH: OIpEAETICHHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, IPHU3HAK, J0Ka3aTelIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHUPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEp)KICHHE, NMPUBOIUTH IPUMEPHI U
KOHTPIPUMEPBI, MCIOJB30BaTh METOJX MAaTEMaTU4YeCKOM WHIYKLUU;
IIPOBOAMTH JI0KA3aTEJIbHBIE PACCYKICHUS IIPU PELICHUH 3a]a4, OLlEHUBATh
JOTHYECKYI0  IPaBUIBHOCTb  PACCYKICHUH; YMEHHE OIEPHUpPOBATH
MOHATHAMM: MHOKECTBO, IOJMHOKECTBO, ONEpAallMM HaJl MHOXECTBAMU;
YMEHUE  HCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
quciie U3 JPYrux y4eOHbIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATHIMMU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a]1aBaTh
U OIMCBIBATh Tpadbl Pa3IMYHBIMH CIIOCOOAMU; UCIIONB30BaTh Tpadbl Ipu
pEILIeHNN 3a1a4

YMeHue omnepupoBaTh MOHATUSMU: HATYpaJbHOE YUCIO, LIEJI0E YHUCIO,
CTEMEeHb C IEJIBIM T0Ka3aTeeM, KOPeHb HaTypaJIbHOW CTETIEHU, CTETICHb C
palMOHAIbHBIM MOKA3aTEJIEM, CTENEHb C JIEHCTBUTENIbHBIM IOKa3aTelIeM,
morapudmM UHCIA, CHUHYC, KOCHHYC W TaHI€HC IPOU3BOJBHOTO 4YHCIIA,
OCTaTOK IO MOJYJII0, PAlUMOHAIBHOE YHCIO, HUPPALHOHAIBHOE YHUCIIO,
MHO>KCCTBaA HaTypaJ'II)HI)IX, I CIbIX, paHI/IOHaJ'IBHBIX, I[CflCTBI/ITGJ'IBHI:IX
qrcel; YMEHHE UCTIOIb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHbBIINN 001N
JIenUTeNlb W HauMeEHblllee o0Inee KpaTtHoe, airoputMm EBkimmnma mpu
pElIeHNH 3a/a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMU CHUCTEMaMU
CUHCIICHUA, yMeHI/IG BBIITIOJIHATH BBIYUCIICHUC 3Ha‘-ICHI/II\/'I nu Hp€06pa3OBaHI/I5[
BBIpQXEHHUI CO CTenmeHsMH U JjorapupmMamu, mpeodpazoBaHUs IPOOHO-
paHI/IOHaIII)HI)IX BBIpEl)KGHPIfI; yMeHI/Ie OHepI/IpOBaTI) IIOHATUSMU.
MOCIIE0BATENbHOCTh, apu(PMETHUECKass TMPOTPECCHs, TeOMEeTpUYecKas
mporpeccusi, OCCKOHEYHO YOBIBAIOIIasi Te€OMETpHYECKash IPOTPECcCHs;
YMEHUE 3a/laBaTh IMOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHE ONEPUPOBATH MOHATUSAMU: KOMILJIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TpPUTOHOMETpUYEecKass U anredpauyeckas); YMeTb
HpOI/ISBO)II/ITI) apI/I(i)MeTI/I'-IeCKI/Ie HCﬁCTBHH C KOMIIJICKCHBIMH 4YHCJIaMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSIMHU:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUlbI,
T€OMETPUYECKUI CMBICII OIPEIETUTENS

YMeHHne omnepupoBaTh MOHATHSAMH: palMOHANbHBIE, HppalloHalIbHbIE,
MOKa3aTelnbHbIE, CTENEHHBIC, JOTapU(PMUUECKHE, TPUTOHOMETPUUYCCKUE
YpaBHEHHUS M HEpPaBEHCTBA, HX CHUCTEMbl;, YMEHHE OIEPUPOBATH
MOHITHSIMH: TOXJECTBO, TOXKIECTBEHHOE IpPeoO0pa3oBaHHEe, YpaBHEHUE,
HEPAaBEHCTBO, CHCTEMa YypaBHEHUN W HEPaBEHCTB, PAaBHOCUJIHHOCTh




ypaBHEHUHN, HEPaBEHCTB M CUCTEM; YMEHHE pellaTh YpaBHEHUS,
HEpPaBEHCTBA U CHUCTEMBbl C TMOMOUIBIO PA3IMYHBIX NPUEMOB; pEIIAThH
YpaBHEHHUS, HEPABEHCTBA M CHUCTEMBl C [apamMeTpoM; IMPUMEHSTh
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMbl JJI1 PEIICHHUS] MaTeMaTUYeCKHX
3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKH U pealbHOM KU3HH

VYMeHue omnepupoBarh MOHATHAMM: (YHKIMSA, 4YETHOCTh (YHKIMH,
HNEPUOIMYHOCT (DYHKIIMHM, OTPAaHUYCHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKLIMH, SKCTpeMyM (yHKIMM, HauOojblllee U HAaUMEHbIIEEe 3HAUYCHMS
(GyHKIMU Ha MPOMEXKYTKE, HempepbIBHas (YHKIHs, aCUMITOTHI Tpaduka
GyHKLIMU, TepBas M BTOpas MPOU3BOAHAsA (DYHKIMH, T€OMETPUYECKUN U
¢u3nveckuif CMBICH TNPOU3BOAHOHM, TepBooOpa3Has, ONpeAeIEHHbIH
MHTErpajl; YMEHHME HaXOAMThb AaCUMITOThI Tpaduka (GYHKUUHU; yMEHHE
BBIUUCIIATh  MPOU3BOAHBIE  CYMMBI, IPOU3BEACHUS, YacTHOTO U
KOMIIO3ULUN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
(GyHKIMU; YMEHHE HAaXOIUTh NPOU3BOAHBIC 3JEMEHTAPHBIX (DYHKIHIA,
YMEHHUE MHCIIOJb30BaTh MPOU3BOJHYIO Uil HCCIeNOBaHUA (YHKLHH,
HaXOJUTh HaAWOOJBIIME W HAWMEHbBIINE 3HAYEHUS (YHKIHHA; CTPOUTH
rpaMKd MHOTOYJICHOB C MCIIOJB30BaHMEM ammapara MaTeMaTH4ecKOro
aHaIM3a; MPUMEHATHh MPOU3BOAHYIO JJISi HAXOXKICHHUSI HAWIy4dlIero
pelIeHuss B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-3KOHOMHUYECKUX U
¢u3nvecknx 3aaadax; HaXOAWUTh IUIOMAAN U 00BEMBI (QUTYpP C MOMOIIBIO
MHTErpaia; MPUBOAUTH NPUMEPhl MATEMaTHYECKOTO MOJEIMPOBAHUA C
OMOUIbIO AU PepeHInaNnbHbIX YpaBHEHUN

YMeHnue onepupoBarh NOHATUAMU: Ipaduk GyHKIMHU, oOpaTHAs QYHKLINS,
KOMMO3ULUS (DYHKIMM, JIuHEHHas QyHKUUSA, KBaJpaTudyHas (QYHKLUS,
parnoHanbHas (YHKUUS, CTeneHHass (QYHKIUS, TPUTOHOMETPUUYECKUE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKUE (YHKIMH, MOKa3aTesbHas U
norapudmuueckas QYHKIUH; YMEHUE CTPOUTh TIpadUKH H3YyUYEHHBIX
GyHKUMH,  BBINOJHATE  NIpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCIOJIb30BaTh TpaduKH JUIsl U3y4EHHUs] MPOLECCOB U 3aBHCUMOCTEH, MpH
pelIeHUH 33734y U3 JAPYrMX Y4eOHbIX NMPEAMETOB U 3aJad M3 peabHOM
JKU3HU; BbIpaXarb (opMyJiaMHd 3aBUCUMOCTH MEXJY BEIUYUHAMU;
UCMOJIb30BaTh CBOMCTBA U TpadMKu (QYHKIUI Ui pelieHus ypaBHEHHUH,
HEpPaBeHCTB M 3aJau C IapamMeTpamMu; H300pakaTb Ha KOOPAMHATHOMN
IJIOCKOCTH MHOXKECTBA PEIICHNUN YPAaBHEHUM, HEPABEHCTB M UX CUCTEM

VYMeHue pemniatb TEKCTOBBIE 3aJaud pa3HBIX THUIOB (B TOM YMCIE Ha
NPOILIEHTHI, JOJM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBApOB U
yCIIyT, HaJOTH, 33Jaud M3 OOJIACTH YNpaBJICHUS JUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, ypPaBHEHHS, HEPAaBEHCTBA U UX
CHUCTEMBI IO YCIIOBHIO 33J1a4M, HUCCIIENIOBATH IIOJYyYEHHOE pEIICHUE H
OLIGHUBATh IPaBJONOAOOHOCTh pPE3ylIbTAaTOB, YMEHHME MOJECINPOBAThH
peanbHbBlE CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIHOJb30BAaHMEM  ammapara  anreopsl,
UHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUAMHU: CpeqHee aph(pMeTHUecKoe, MEeIHaHa,
HanOoJIbIlIee ¥ HAMMEHbBINIee 3HAYCHUS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
nH(popMaIrio, MpeICTaBICHHYIO B TaOJMIaX, HA AUarpammax, rpadukax,
OTPAYKAIOIYI0 CBOMCTBA PEAIBHBIX IIPOLIECCOB U SIBICHUH; MPEICTABIATH
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nHpOpMaNMI0 C TOMOIIBI TaONWII W JUarpaMM; HCCIIeIOBaTh
CTaTUCTUYCCKUC MOAaHHBIC, B TOM YHCIIC C HpI/IMeHeHI/IeM rpa(bnqecm/lx
METOJIOB M 3JICKTPOHHBIX CPEJICTB; IpadMUECKU UCCIEA0BAaTh COBMECTHBIC
HAOIIOICHUSI C TIOMOIIBIO0 TUArpaMM pacCEeUBaHUS U IMHEHHOW perpeccun

YMeHue OnepupoBaTh IOHATUAMU: CIyYalHBIA OIBIT U CIIydailHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIOJIB30BAaHUEM TpaQHUUECKUX METOJIOB; TNPHUMEHSThH
(GOopMyNbl CIOXXEHUS U YMHOXKEHHUS BEpOSTHOCTEH, (hopMyiy IOJIHOM
BEPOSATHOCTH, Gopmyny beprymnn, komOuHaTopHbIe (GaKTHl U (HOPMYIIBI;
OLICHUBATb BEPOSITHOCTH pEabHBIX COOBITHI; YMEHHE ONEepUpOBaTh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pAacCHpelesieHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUE, AMCIEepCUss M CTaHIAApTHOE OTKIOHEHUE
CIlydallHOW  BENWYMHBI, (QYHKIUW paclpeAeiieHHs U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEJIbHOTO U HOPMAJIBHOTO paclpelesieHuil; yMeHue
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACTIPEACICHUN IS pelIeHus 3a/1ad;
3HAaKOMCTBO C HMOHATHUSIMM: 3aKOH OOJIBLIMX YHMCEN, METO/bl BHIOOPOYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONBLIMX 4YHMCET B MPHUPOIHBIX M OOLIECTBEHHBIX SBJICHUAX; yMEHUE
OIIEPHPOBATH TMOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YUCIO  NEepecTaHoBoK; OumHOM  HploTOHA;  yMeHHe  NPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTAaBIIATh BEPOSATHOCTHYIO MOJENb U
MHTEPIPETHPOBATH TIOJTYYCHHBIA PE3yIIbTaT

YMeHue omnepupoBaTh MOHATHUAMHU: TOYKa, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJIa, IUVIOCKUH yroj, ABYrPaHHbIN
yroJi, TpEXIpaHHbIM Yroj, CKpelUBaIoLUecs IpsIMble, MapasieIbHOCTh U
NEPIEHIUKYJIAPHOCTh NPSMBIX M IUIOCKOCTEM, Yrojdl MEXIy NIpsSMbIMH,
yroJl Mexay MNpsSAMON M IJIOCKOCTBIO, Yrojl MEXIy IJIOCKOCTSAMU,
paccTosiHuE OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE MEXAY HpPSMBIMH,
paccTosiHue MEXAY IJIOCKOCTSMHU; YMEHHUE HCIOJIb30BaTh MPHU PEIICHUU
3aJjauy U3y4yeHHbIE (PAKTHl M TEOPEMbl IUIAHUMETPHH; YMEHHE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTH MaTeMaTH4YecKue
MOJIEJIM C IIOMOIIbK0 TE€OMETPUYECKMX IIOHATUNH M BEJIWYUH, PEIIATh
CBSI3aHHbIE C HUMHU MTPAKTHUECKHE 3a/1a4H

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbI, 00BEM (GUTYPHI,
MHOTOTPaHHHK, MPaBUJIbHBII MHOTOTPaHHHUK, CEYEHHWE MHOTOTPaHHUKA,
Ky0, mapajuienenuresn, OpuU3Ma, NOHpamMuia, (Urypa M IOBEPXHOCTb
BpaleHus, IMWIMHAP, KOHYyC, Imap, cdepa, miomanb chepsl, IMII0maab
MOBEPXHOCTU NHUPAMHUBI, MPHU3MBI, KOHYyca, LWIMHApPA, O00BEM KyOa,
IPSIMOYTOJIBHOTO  Mapajulefienuneaa, MNUpaMHUabl, MNPU3MbI, IWIKHIPA,
KOHYyca, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEYCHMsS KOHYyca M LMIMHIPA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE Iapa, IUIOCKOCTb,
Kacaromasicsi cgepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTb CeYeHHUE
MHOTI'OI'paHHMKA, MU300pa)kaTh MHOTOI'PAaHHHUKH, (PUIYpbl U TOBEPXHOCTH
BpAICHUS, UX CEUCHHs, B TOM YHUCIIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
YMEHHUE IMPHUMEHATh CBOMCTBA F€OMETPUYECKHUX (DUTYp, CAMOCTOSTEIBHO
(bopMynMpoBaTh ONpeAeNeHUs U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBaX M IpH3HAKaX I'EOMETPUYECKUX (QUryp, OOOCHOBBIBATH WM
OlpoBepraTh HUX; YMEHUE MPOBOAUTH Kiaccu(UKaLuioo QUryp 1o
pasIMYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE JOINOJIHUTEIbHBIE




MIOCTPOCHHSI
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YMeHue onepupoBaTh IOHSATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIebHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TOMO0OMS, TMOA00HBIE (UTYPBI, yMEHHUE
pacmo3HaBaTh paBHbIC M MOAOOHBIC (UTYPHI, B TOM YHCJIE€ B TPHPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh T€OMETPUUYECKIE OTHOIICHUS TIPU
peIIeHUH 3aJla4; HAXOJUTh TCOMETPUYECKHE BEIMYMHBI (IJIMHA, YOI,
oAb, 00BEM) NIPU PEHICHUH 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaNbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYECKUE BEITUYHUHBI
(MHA, yroiy, IUIOMIAbh, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIB3YsI
W3YYCHHBIE (OPMYIBI MU METOABI, B TOM YHCIE: IUIONA/b MOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWIMHIApA, IUionaas chepbl; 00bEM Kyoa,
MPSIMOYTOJBHOTO ~ TapaUIeNICUIe1a, TUPAMUIbI, TPU3MBI, [THIMHJIPA,
KOHYCa, [l1apa; YMEHHE HaXOJUTh OTHOIICHHE 00BbEMOB MOT00HBIX (HUTYD
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YMeHue onepupoBaTh MOHATHSAMHU: HNPSIMOYTOJIbHAs CHCTEMa KOOpIMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAUHATHI BEKTOpA, CyMMa BEKTOPOB,
IPOM3BEJCHUE BEKTOpa Ha YHCIO, pa3jlokKeHUue BeKTopa Mo Oasucy,
CKaJIpHOE IPOU3BEJCHHUE, BEKTOPHOE IPOMU3BEICHHUE, YOI MEXAy
BEKTOpaMH; YMEHHE HCII0JIb30BaTh BEKTOPHBIA U KOOPAMHATHBIA METOA
JUIsl pEIIEHUs] TEOMETPUUYECKUX 3a/1a4 U 33/1a4 IPYTUX y4eOHBIX PEIMETOB

YMeHue BbIOMpaTh MOAXOIALINN METO JUIsl PELICHUS 3a/1a4l; IOHUMaHue
3HaYMMOCTH MaTeMaTHKH B H3YYEHUM MPUPOJHBIX MU OOIIECTBEHHbBIX
IIPOLECCOB U SIBICHHMM; yMEHHE pACIIO3HABaThb IPOSBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHUE NPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX
OTKPBITHI POCCUMCKON M MUPOBOM MAaTeMaTHYECKOW HAYKH




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I10
MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT cOepPKAHUA
1 Yucna v BIYKCICHUS
11 Harypanbnsle u niensie ynucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
12 Panmonanbupie  ymciaa. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,

OCCKOHEYHBIC MTEPUOTUUCCKHUE TPOOH

Apudmerndeckuii KOpeHb HaTypaJIbHOW cTeneHu. J[elcTBus ¢ apudMeTHIecCKuMu

13 KOPHSIMH HAaTypaTbHOW CTCTICHH

14 Crenensb ¢ 11enbIM nokaszareneM. CTerneHb ¢ palMoHaIbHBIM ToKka3areneM. CBoiicTBa
CTCTICHH

15 CuHyC, KOCHMHYC ¥ TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTAHTCHC YHCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajgbHbIE JOrapu(MbI

JeiictBuTtenpHble uucia. ApupMeTHyYecKHe onepauuud ¢ JIeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHIS, TIPABUIIa OKPYTIICHHS, TIPUKUAKA U OLIEHKA
pe3yJibTaTa BBIYUCICHUN

1.8 [IpeoOpaszoBaHue BhIpaKEeHUH
1.9 KommekcHsle uncna
2 YpaBHEeHUs 1 HEpaBEHCTBA
2.1 enble 1 1poOHO-paliOHaIbHbIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHs
2.4 [TokazarenbHble U JIorapupMUIECKUE YPABHEHHUS
2.5 Llenble U 1pOOHO-pAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUECKHe HEPAaBEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUs], HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Marpuia cucTeMbl JINHEWHBIX YpaBHEHHN. ONIpeeInuTeNb MaTPULbI

3 OyHKIMH U TpaduKu

31 OyHKIMA, cnocoObl 3anaHus QyHkuuu. ['padux yHkuumu. B3zaumHo oOparHbIe

¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepruognueckue GpyHKIMH

OO6nactp ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkuuu. Hymm ¢yHkumu.
39 [IpoMexXyTKM  3HAaKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIUH.
' MakcumymMbl U MHUHUMYMBI (QyHKUuMu. HauGosbiee W HauMeHblee 3HAYCHHE
(GYHKIIMHM HAa IPOMEKYTKE

33 CreneHHas (yHKOHS C HaTypaJdbHBIM M IIEJBIM TOKa3aTeneMm. EE cBoiicTBa u
] rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTEIEHU

3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu

3.5 [TokazaTenpHas u jorapudmudeckas GyHKIINU, KX CBOWCTBA U TpauKu

Toukm paspeiBa. Acumnrotel rpadukoB (ynkruii. CBoiictBa  (QyHKIHH,
HETIPEPBLIBHBIX HA OTPE3KE

3.6




3.7

ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEILHOCTEHN

3.8 ApudmeTrnueckasi U reoMmeTpuueckas nporpeccuu. opmyna ciI0KHBIX IPOIIEHTOB

4 Hauana marematnyeckoro anammsa
4.1 [TpousBoanas pynkuuu. [Ipon3BoHbIE 3IeMEHTAPHBIX (PYHKITUI

[IpumeHeHre NPOU3BOAHON K HCCIENOBaHUIO (YHKUMA HAa MOHOTOHHOCTH U
4.2 3KCTpeMyMbl. Haxoxaenue HanOOJBIIEro U HAMMEHBINEro 3HaYeHUs (YHKLIUU Ha
OTpe3Ke

4.3 [lepBooOpasnas. MuaTterpain

5 MHOXecTBa U JIOTUKa
5.1 MHoXecTBO, orepaluu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka

6 BeposiTHOCTB U cTaTUCTHKA
6.1 OrnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOuHaropuka

7 I'eomerpus
7.1 Ourypsl Ha MIOCKOCTU
7.2 [IpsiMble ¥ MIIOCKOCTU B MIPOCTPAHCTBE
7.3 MHoOrorpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopanHnaTsl 1 BEKTOpBI




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Maremaruka: anredpa v Hauajga MaTEMaTHYECKOTO aHaju3a, reoMeTpus. Anredpa u Havasa
MareMatnyeckoro ananuza. 10-11 kimaccel: 6a30BbIi U

yriry6n. ypoBau: yuebnuk / II.A. Anmumos, FO.M. Konsarun, M.B. Tkauésa [u ap.]. - 13-e
U3, CTep. -

Mockaa: IIpocBemienune, 2025. - 463, [1]c.: un

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA
OOII COO

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET



