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1. NOACHUTEJIbHASA 3AIIUCKA

VY4eOHbIii Kypc «AnreOpa W Havajla MATEMATHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HamOoJee 3HAYMMBIX B TPOTpaMMe CpPEIHEro OO0IIero oOpa3oBaHUs, TMOCKOJBKY, C OIHOU
CTOpPOHBI, OH OOECIeYrMBaeT WHCTPYMECHTAIbHYIO 0a3y Ui H3Y4YeHHS BCEX ECTECTBEHHO-
Hay4YHBIX KYpPCOB, a C JIPYrod CTOPOHBI, (POPMHPYET JTOTHYECKOE M aOCTPAKTHOE MBIIUICHUE
oOydaronuxcss Ha YpOBHE, HEOOXOIUMOM JJIsi OCBOCHHS HH(POPMATHKH, OOIIECTBO3HAHUS,
WUCTOPUH, CIIOBECHOCTH W JPYTHX JUCHHMIUIMH. B paMkax maHHOTO ydeOHOro Kypca
oOydaroniuecsi OBJAQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM COBPEMEHHOH HAyKH, KOTOpas
(hopMyIHpyeT CBOU IOCTIKEHUS B MaTeMaTHIECKOH (popme.

Y4eOHbIid Kypc anreOpbl W Havaal MaTeMAaTHYECKOTO aHAM3a 3aKJIaJbIBACT OCHOBY JUIS
YCIICITHOTO OBJIAQJICHUS 3aKOHAMHU (U3UKH, XHMHH, OWOJIOTHH, IOHUMAaHHUS OCHOBHBIX
TEHJCHIIMA Pa3BUTHS SKOHOMHKH W OOIISCTBEHHOW JXW3HHU, IMO3BOJISICT OPHUCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPCHHO HCIIOJIb30BATh WX JIJIS
nanpHeimero oOpa3oBaHMsT W B TOBCEIHEBHOW Ku3HM. B TO ke BpeMms OBIajieHue
a0CTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKITUSMHU aireOphl H MaTEMaTHYECKOTO aHaIH3a
pa3BHBacT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTBH, JOKa3bIBATh
YTBEPKICHHSI C MIOMOIIBIO HHIYKIIMA W PacCyXJIaTh JETYKTUBHO, MCIIOJIB30BaTh 0000IICHNE 1
KOHKpETH3allnio, a0CTparupoBaHWE M aHAIOTHIO, (OPMHPYET KPEaTHBHOE M KPUTHYECKOE
MBIIIIICHHE.

B xoxe wm3ydenus ydeOHOTO Kypca «AnreOpa W Hadalla MaTeMAaTHYECKOTO aHAJN3a»
oOydaroniyecss TOJy4JalOT HOBBIA ONBIT PEIICHUS NPHKIATHBIX 33134, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MAaTEMaTHYECKMX MOJIENel peanbHbIX CUTyallud, HMHTEpPIpPETAlud MHOJydECHHBIX
pElIeHU, 3HAaKOMSTCS C MpUMepaMu MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAyKEe U
HCKYCCTBE, C BBIAAIOIIUMHUCA MaTEMaTHUYECKUMHU OTKPBITHSIMHU U UX aBTOPAMHU.

VY4eOHblil Kypc oOnagaer 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHIHMAJIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 Y4YeOHbId MaTepuall, CrnocoOCTBYIONUN (OPMHPOBAHUIO HAYYHOTO
MHpPOBO33pEHUS, TaKk U 4epe3 crneunduky ydeOHONl  JesTenbHOCTH, TpeOyromen
MPOJIOJDKUTENIFHOM  KOHLIEHTpAallMd  BHUMAaHUS, CaMOCTOSATEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIy4Y€HHBII pe3ynbTar.

B ocHoBe meroauku oOyueHus airedpe U HayalaM MaTeMaTUYECKOTO aHaliu3a JICKUT
JeSITeNIbHOCTHBIN PUHIUI 00y4YeHHUS.

B ctpykType yuebHoro kypca «Anredpa u Hauajga MaTeMaTUYECKOTO aHAJIN3a» BbIACICHBI
CIIEYIONINE COJIEp)KaTeNbHO-METOqMUECKUe JUHUU: «Yucina U BblUKCICHUS, «DYHKIUU U
rpadukmu», «YpaBHEHUS U HepaBeHCTBay, «Hadana MatemaTnueckoro ananan3ay», «MHOKecTBa U
Joruka». Bce OCHOBHBIE cOAEpKATEIbHO-METOAUUYECKUE JHUHUH HM3Y4YaroTCs Ha MPOTSHKEHHUH
JBYX JIeT OOy4eHHUs Ha YpOBHE CpPEIHEro OOIero oO0pa3oBaHUs, €CTECTBEHHO JOTOIHSS IPYT
Jpyra ¥ TOCTENEHHO HACHINIAsACh HOBBIMH TeMaMH W pasnenamu. J[aHHbIM y4eOHBINH Kypc
SBJIIETCS WHTErPATHUBHBIM, IIOCKOJIbLKY oOOBbeAMHSeT B cebe coAepKaHHe HECKOJIbKUX
MaTeMaTHYeCKUX JUCUUILUINH, TaKMX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTUYECKHI aHaIu3,
TEOpHUsT MHOJKECTB, MaTeMarudeckas Joruka u apyrue. [lo mepe Toro kak oOydaroiruecs
OBJIaJieBal0T BCE Oojiee IIMPOKUM MATEMATHMYECKUM ammapaToM, y HHUX IOCIeI0BaTeIbHO
(dbopMUpyeTCST U COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEeMATUYECKYI0 MOJENb pealbHOMN
CUTYaIlul, MPUMEHSATh 3HAHUS, MOJYYEHHBbIE MPU H3yYEeHUU Y4eOHOTO Kypca, ISl pelIeHUs
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHOW MaTeMaTUYeCKOW 3aJay, a 3aTeM HWHTEepPIPEeTHPOBATH
CBOM OTBET.



ConepxkarenbHo-MeToAMUeCKass  JuHUS  «Yucima W BBIYMCICGHHSD — 3aBeplIaeT
(hopMHpOBaHHE HABBIKOB HCIOJIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLJIO HAYaTo Ha
YPOBHE OCHOBHOTO 00miero oOpasoBanus. Ha ypoBHe cpemnero obmiero obpasoBanusi ocoboe
BHUMaHUE yjemseTcs: GOPMUPOBAHUIO HABBIKOB PAlMOHAIBHBIX BBIUYMCICHUH, BKIIOYAIONIUX B
ceOs UCTIOJIb30BAaHUE PA3IIMYHBIX (OPM 3alKCH YHCIIA, YMCHHE JCNaTh MPUKUIKY, BHITIOIHSITH
MPUOIKEHHBIC BRIUMCIICHHS, OIICHUBAThH YHCIOBBIC BRIPAKCHUS, pabOTaTh C MATEMATHYECKUMU
KOHCTAaHTaMH. 3HAKOMbIE OOYYaroIIMMCs MHOKECTBA HATypaJIbHBIX, IIEJIBIX, PAllHOHATIBHBIX U
JNEHUCTBUTENBHBIX YHCEI JOTMOJIHIIOTCS MHOXKECTBOM KOMIUIEKCHBIX uucel. B Kaxaom U3 3Tux
MHO’KECTB pacCMaTPUBAIOTCSI CBOMCTBEHHBIC €My CIIeIIM(DUUSCKUE 3a/Ia49H U OTICpAIUU: JCIICHUE
HalleJl0, OINEPUPOBAHUE OCTaTKaMU Ha MHOXXECTBE IIEJBIX YHCEN, O0coOble CBOWCTBA
palMOHAIBHBIX U MPPAIMOHATBHBIX YHCEI, apu(PMETHUECKUE OTEpalNK, a TaK)Ke U3BJICUCHUE
KOpHS  HATypaJlbHOW  CTENEHM Ha  MHOXECTBE KOMIUIEKCHBIX  uwucen.  bmaromaps
MOCJIEIOBATEIbHOMY  PAaCIIMPEHHUIO Kpyra HCHOJIb3yeMBIX YHCEeT M 3HAKOMCTBY C
BO3MOJKHOCTSIMH MIX IPUMEHEHHUS I PEIICHUs pa3IMYHBIX 3a/1a4 (popMUpyeTcs MpecTaBIeHNE
0 €IMHCTBE MaTEMATUKH KaK HAyKU U €€ POJId B MOCTPOCHUH MOJIENIeH peaTbHOTO MUPA, IUPOKO
HCTIOJIB3YIOTCS 0000IIeHNEe U KOHKPETH3aIusl.

Jluausa «YpaBHEHUS W HEPABEHCTBA» pealM3yeTCsl Ha MPOTSHKEHWU BCETO OOydeHHsS Ha
YpOBHE cpemHero oOmero o0pa3oBaHUs, TOCKOJIBKY B KaxXaoMm paszaene I[Iporpammsr
MPEAYCMOTPEHO PEIICHHE COOTBETCTBYIONIUX 3a/ad. B pe3ynpTaTe oOyuaromuecs OBIaI€BArOT
pa3IMYHBIMU ~ METOJAMHU  pEIICHUs palMOHAIBHBIX, HPPAIUOHATBHBIX, TOKA3aTEIbHbIX,
JTOTapu(PMUIECKUX M TPUTOHOMETPHUECKUX YpaBHEHUM, HEPABEHCTB M CHUCTEM, a TAaKKe 3ajad,
cojepkauux napaMmerpsl. llogydeHHble yMEHUS HIMPOKO HCIOJIB3YIOTCS MPU HCCIETOBAHUU
(GYHKIMM ¢ TOMOIIbIO TPOU3BOIHOMN, MTPH PEIICHUH NMPUKIIAJAHBIX 3a/1a4 U 3a7[a4 Ha HAXO0XKCHHE
HauOOJBIINX U HAUMEHBIINX 3HaUYeHU pyHkuuu. JlanHas conepraTelibHas JIMHUS BKIIOYAET B
cedst Takke (OpPMHUPOBAHWE YMEHHW BBITIOJHATH pacdy€Tsl 1Mo ¢opMyliaMm, MpeoOpa3oBaHUs
paloOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAKEHMIM, a TaKKe BBIPAKEHUH,
coJlepKalluX cTerneHu u Jjorapudmel. braromaps wusydyeHuro anreOpanyeckoro marepuana
MPOUCXOJUT  JajibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIILUICHUS
oOyuaronuxcs, (GOpPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXJAEHUH, pabOThl ¢ CUMBOJILHBIMU
dbopMamMu, mpeCcTaBICHHs 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 33124, HATJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.

CopepxarenpHo-mMeToanueckas TuHUS «DyHKIUU U TpaduKi» TECHO NepervieTaeTcs ¢
OPYTMMU  JIMHUSIMH ~ y4e0HOTOo  Kypca, IOCKOJIbKY B  KakOM-TO  CMbICIE  33/1aéT
MOCJIEIOBATEIbHOCTh ~ M3YyUeHHUsi MaTepuana. M3ydeHwe  CTENeHHOW, MOKa3aTelbHOMH,
Jorapu(MUUECKONH U TPUTOHOMETPUUYECKUX (YHKIUH, UX CBOMCTB U rpadMKOB, UCIOJIb30BaHUE
GyHKIME Ui pemieHus 3a1ad U3 JIPYruX Y4eOHBIX MPEAMETOB U PEabHOM >KU3HH TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKHM aHaJIN30M, TaK U C PelleHUEeM ypaBHEHHMI U HepaBeHCTB. [Ipu
3ToM OOJNbIIIOE BHHUMAaHWE yenseTcs (OPMUPOBAHUIO YMEHHs BbIpakaTh (GOpMyIaMH
3aBUCHUMOCTH MEXJy pa3jNYHbIMU BEIMUYMHAMH, UCCIEA0BAThH MOJydYeHHbIE (DYHKIINUU, CTPOUTH
ux rpadukd. Marepuan STOW coJep)KaTENbHON JHHUM HalelleH Ha pa3BUTHE YMEHHHA U
HABBIKOB, IMO3BOJISIFOIIMX BBIPAXKATh 3aBUCHMOCTH MEXIY BEIWYMHAMH B DPA3IUYHON (opme:
aHAIMTUYEeCKOMW, Trpaduueckod u ciaoBecHO. Ero wu3ydeHwe crnocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CHOCOOHOCTHM K  OOOOMIEHMI0O W KOHKpPETH3allWH,
WCIIOJIb30BAHUIO aHAJIOTUH.



CopnepxatenpHas nuHus «Hauana maremMaTHUecKOro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacIMpuTh KPYr KaKk MaTeMaTHYECKUX, TaK M MPHUKIAIHBIX 3a]ad, JOCTYIHBIX 00Y4atoUIMMCH,
TaK KaK y HHUX MOSIBJISIETCSI BO3MOXHOCTb CTPOUTH IPaUMKU CIOKHBIX (PYHKIHHA, ONIPEIETATh UX
HanOOJIbIINE W HAUMEHBIIINE 3HAYEHUS, BBIYUCIATH IUIOMAan Guryp u oObEMBI Te, HAXOAUTh
CKOPOCTM W YCKOpEeHHs TporeccoB. J[laHHas cojepkaTenbHas JIMHUS OTKPBHIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHHUS MaTeMaTHUECKUX MOJENeH pealbHbIX CHUTYallHid, IO3BOJSET
HAXOJUTh HaWIydlllee pEIIeHHWEe B NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMUYECKHX,
3ajadax. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYECKOTO aHaM3a CHOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (POPMATBHO-TOTUYECKOTO M KPEaTUBHOTO MBIILIICHHUS, ()OPMHUPOBAHUIO YMEHHN
pacro3HaBaTh MPOSBICHHUS 3aKOHOB MaTEMAaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyuaromuecs
Y3HAIOT O BBIJAIOIINXCS PE3yJIbTaTax, MOJYYCHHBIX B XO/I€ PAa3BUTHUSI MAaTEMAaTUKU KaK HAyKH, U
00 uX aBTOpax.

CopnepxaTenpHO-MeTOAMUYECKast JHHUSA «MHOXKECTBa | JIOTHKa» BKIOYaeT B cels
JIIEMEHTBl TEOPHM MHOXECTB M MaTeMaTH4eCKOH JIOTHKH. TeopeTHKO-MHOKECTBEHHBIE
MPEJCTaBICHUS TPOHU3BIBAIOT BECh KypC INKOJHLHOW MaTeMAaTHKH W TpeiaraloT Hamboiee
YHHUBEPCAIBHBINA S3bIK, OOBEAWHSIONIMI BCE pa3feibl MaTEeMATHKH W €€ TMPHIOKEHHH, OHH
CBSI3BIBAIOT pa3HbIe MaTeMaTHYECKUE AUCIUILIMHBI H WX MPHIIOKEHHS B euHOe 1esoe. [loatomy
BaXHO JaTh BO3MOXXHOCTh OOy4JalomieMycs IOHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTHKH M WCIIOJIb30BaTh €ro Ui BBIPAKECHUS CBOMX MbIcied. [pyrum
BaXHBIM TNPU3HAKOM MaTEMAaTHKH Kak HAayKH CJIeJyeT MPHU3HATh CBOMCTBEHHYIO €l CTPOTOCTH
00OCHOBaHMH W CJENOBAaHWE OIPEHCIEHHBIM MpPaBHJIAM IOCTPOCHUS  JOKa3aTeNIbCTB.
3HAaKOMCTBO C 3JEMEHTaMM MaTEMaTU4eCKOH JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO
MBIIUIEHUS] 00YYaIOIUXCsl, MO3BOJSET UM CTPOUTh CBOM PACCY)KJIECHHS HAa OCHOBE JIOTMYECKUX
paBui, GOpMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHHUS.

B yuebHOM Kypce «AnreOpa M Hayaja MaTEeMaTH4ECKOTO aHAIW3a» IMPUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTH4YeCKOIO  MOJEIMPOBAHUS,  KOTOPbIE  NIPU3BAHBI  CHOCOOCTBOBATh
(OpMHUPOBAHUIO HABBIKOB MOCTPOCHMSI MOJENEH pEealbHbIX CHUTyallud, HCCIEIOBAaHHUS 3THX
MoOJielell ¢ TOMOUIbIO ammapara ajireOpbl M MaTeMAaTH4YEeCKOIo aHajiu3a, HHTepHpeTaluu
IIOJIy4EHHBIX PEe3y/lbTaTOB. Takue 3aJaHus BIUIETEHbl B KaX/bli M3 pa3[esioB NPOrpaMMBl,
IIOCKOJIbKY BEChb MaTepuai y4eOHOro Kypca IIMPOKO HCIIOJIb3YETCS AJIS PElIeHUs NPUKIIAJHbIX
3agad. Ilpu pemeHMM peasbHBIX MPAKTUYECKUX 3aJad  oOydarouiuecs pa3BUBAIOT
HaOJII01aTeNIbHOCT, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHAJIOTHI0, 0000IaTh M KOHKPETH3MpOBaTh Mpobiemy. JlesTenpHOCcTh 1O (OPMUPOBAHUIO
HaBBIKOB PEIIECHUS MPUKIAIHBIX 3a/1a4 OPraHU3yeTCsl B MPOLIECCe N3YYEHHs BCEX TeM Y4eOHOro
Kypca «AsreOpa ¥ Hauana MaTeMaTHYECKOTO aHAJIU3a.

Ha u3ydenue yyeOHOro Kypca «Anredpa v Hadyajaa MaTeMaTU4eCcKOro aHaJIu3a» OTBOAUTCS
272 4vaca: B 10 kmacce — 136 yacoB (4 yaca B Henmenmo), B 11 kmacce — 136 vacoB (4 vaca B
HEJIEIIO).

B cootBerctBuu ¢ YueOHbIM tuiaHOM MBOY «JIuneit Ne 13» (Ilpukas ot 31.08.2024 Ne
405) na 2024-2025 y4eOHbIil o1 Ha M3ydeHHe JaHHOTO Kypca B 2024-2025 yue6Hom roay B 10
«A» xmacce otBoauTcs 136 yacoB (4 4yaca B Henelnio), Ha ocHoBaHuK KaneHmapHOTo y4eOHOTO
rpapuka MBOY «JIuneit Ne 13» Ha 2024-2025 yuebnsiii ron B 10 «A» Ki1acce npeaycMOTPEHO
133 yvaca, 3 yaca cruTaHUPOBaHBI 3a CUET OJIOUHOM Mo1aun yueOHOTo MaTepHuaa.



2. COAEP)XAHME OBYYEHUS
10 KJIACC

Yuciaa ¥ BEIYMCICHUS

Parmonanbupie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOU, MPOIEHTHI, OECKOHEUHBIE
nepuoauueckue apodu. [Ipumenenue npodeil 1 NpOLEHTOB JUIsl PEeLIEHUs IPUKIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTPaCiEll 3HAHUW U PeajbHOW KU3HU.

JleiicTBuTenpHble uncia. PanmoHanbHble M HMppalMOHAIbHBIE yucia. Apudmernyeckue
ONIEpAlMM C JECHCTBUTEIBHBIMU YHCIAMU. MOJyib IEHCTBUTEIBHOIO YMCIIA U €r0 CBOMCTBA.
[TpubnmkEHHbIE BBIYMCICHUS, TpPABWJIA OKPYIJICHUS, TPUKUAKA M OICHKAa pe3yibTaTta
BBIYMCIICHUM.

Crenens ¢ nenslM nokasareneMm. bunom Herotona. Vcnonb3oBanue noaxonsuieit Gopmsl
3aUCHU ACUCTBUTEIBHBIX YHCEII JUISl PEIIECHUS IPAKTUYECKUX 3a]1a4 U IIPEICTABIICHUS IaHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEMCTBUTEIbHBIM
IIOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTuaable U HATypaIbHBIC JIOTapU(PMBI.

CuHYC, KOCHHYC, TaHT€HC, KOTAHT'€HC YMCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHUHYC U
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUsSI M HEPABEHCTBA

ToxnectBa M TOXJIECTBEHHBIE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHMS U ypaBHEHUsA-CIIEACTBUsL. HepaBeHCTBO, pelieHre HepaBeHC CTBa.

OCHOBHBIE METO/IbI PELICHUS LIEIbIX U APOOHO-pAllMOHATIBHBIX YPABHEHUN U HEPABEHCTB.
MHorousieHsl OT OJHOM MEPEeMEHHOM. JleIeHHMe MHOroWjieHa Ha MHOTOWIEH € OCTATKOM.
Teopema be3y. MHoroweHs! ¢ nensiMu kKodddunuentamu. Teopema Buera.

IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COAEPIKAIINUX CTEIIEHN U KOPHH.

WppannonaneHeie  ypaBHeHUs. (OCHOBHBIE METOIBI  PEHICHUS  HMPPALUOHAIBHBIX
YpaBHEHUU.

Iloxa3zarenpHble ypaBHeHUsA. OCHOBHbBIE METOBI PELICHMS I0KA3aTEIbHBIX YPABHCHUMN.

[IpeoOpa3oBaHue BeIpaKeHUH, COAEPIKALIMX JIOTapU(PMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHbIE METOAbI pELIEHHUs JIOrapu(PMUUYECKUX
YpaBHEHUU.

OcHoBHBIE TpUroHOMeTpHuueckne Qopmyiasl. IIpeoOpa3zoBaHne TPUTOHOMETPUUYECKUX
BBIPAKEHUH. PellleHne TpuroHoMeTpu4eCKuX ypaBHEHUN.

Pemenune cucreM nMHEHHBIX ypaBHEHMH. MaTpuua CHUCTEMBI JIMHEHHBIX YPaBHEHHU.
Omnpenenurens MaTpuibl 2X2, €ro reOMETPUYECKUH CMBICI M CBOMCTBA, BBIYMCIIEHUE €rO
3HAYEHUs, IPUMEHEHHE OIIPENEIUTENS JUIsl PELIEHUS] CUCTEMBI JINHEHHBIX ypaBHEHM. Pemenne
IIPUKJIAIHBIX 3a7a4 ¢ IIOMOLIBI0 CUCTEMBI JIMHEWHBIX ypaBHeHuUl. lMccienoBanne nocTpoeHHON
MOJEIIH C IIOMOIIBIO MAaTPHUIL U ONIPEAEIUTEIIEH.

[TocTpoeHre MaTeMaTH4YECKMX MOJENEH pPEealbHOM CHUTyallud C MOMOIIBIO YPaBHEHHH U
HepaBeHCTB. [IpumeHeHNe ypaBHEHHH M HEPABEHCTB K PELICHUIO MAaTEMaTHYEeCKUX 3ajad U
3aJja4y U3 Pa3IMYHbIX 00JacTell HAyKH U peajbHOM KU3HU.

DyHKUUH U TPaPUKHU

OyHkims, crnocodbl 3anaHus QyHkUuM. B3anmMHO oOpathble ¢(yHkuuu. Kommosuims
¢bynkuuit. I'paduk pyHkunu. DnemeHTapHbIe peodbpa3zoBaHus rpauKOB (PyHKIHMA.

Ob6nacte omnpeneneHuss 1 MHOXKecTBO 3HaueHUH ¢yHkuuu. Hymn gyakmuu. [Tpomexyrku
3HaKonocTostHCTBA. UETHble M HeuéTHble QyHKUUH. [lepuognueckue QyHKiuu. IIpomexyTku



MOHOTOHHOCTH (D)yHKIMH. MakcCuMymMbl 1 MUHUMYMBI QyHKIMH. Hanbosnpiiee U HauMeHbIee
3Ha4YeHUs1 (PYHKIIUU HA TPOMEKYTKE.

JIuneiiHasi, KBaJpaTuyHas U JpoOHO-TMHEHHAs (YyHKIHUU. DIeMEHTapHOE UCCIIEI0BAaHNUE U
MMOCTPOCHHE UX TPAPHKOB.

Crenennasi QyHKIMSA C HAaTypaJbHBIM M II€TBIM TNoKazareneMm. EE cpoiicTBa U rpaduk.
CpoiictBa U rpaduK KOpHA N-Oi CTemneHW Kak (QYHKIMHM OOpaTHOM CTENEHH C HaTypajlbHBIM
[I0Ka3aTeJIeM.

[Toxa3zaTtenpHast u norapupmMudeckas GyHKINH, X CBOWCTBa U rpaduku. Mcnonp3oBanne
rpaduKoB QYHKIUHA U peICHHUs ypaBHEHUH.

TpuroHomerpuveckass OKpPYXHOCTb, OIpENEICHHE TPUTOHOMETPUUYECKHX  (DyHKIMiA
YHCIIOBOTO apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pealbHbIX Mpolleccax U ABJIECHUSAX. [ papuku peasbHbIX
3aBUCHMOCTEH.

Havyana maTemaTu4eckoro anajimnsa

IlocinenoBaTenbHOCTH, CIIOCOORI 3aaHus MTOCIEN0BaTEILHOCTEH. MeTo ] MaTeMaTHYECKOMN
UHAYKIUA. MOHOTOHHBIE U OTpaHUWYEHHBbIE MOCIEA0BAaTeNbHOCTU. VcTopHs BO3HHMKHOBEHUS
MaTeMaTHYeCKOro aHaIN3a KaK aHaJln3a OECKOHEYHO MaJlbIX.

Apudmernueckas W reoMmeTrpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBarOIIEH Ie€OMEeTpUUYECKOM MPOrpeccuu.
JIuHeWHBII M SKCHOHEHUHAIbHBIM pocT. Yucino e. Dopmyna CIOKHBIX MPOIEHTOB.
Hcnonb30BaHne mporpeccuu Jiisl pelieHus peajibHbIX 3aJad MPUKIaIHOTO XapaKTepa.

HemnpepsiBHbie (yHKIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHl TpaduKOB
¢dbynakuumii. CoiicTBa (QYHKIIMIA HEMPEPHIBHBIX Ha OTpe3ke. METo MHTEPBAJIOB ISl PEIICHUS
HepaBeHCTB. [I[puMeHeHre CBOMCTB HEMPEPBIBHBIX (DYHKIMI AJIs pelIeHus 3a/1a4.

[TepBas u BTOpasi mponsBoaHble QyHKIMH. OnpeneneHue, rTeOMETPUIECKUN U (PU3HICCKHUI
CMBICJI IPOU3BOTHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKIIHH.

[IpousBonubie neMeHTapHbIX GyHKIUN. [Ipon3BoaHas CyMMBI, IPOU3BEACHUSI, YaCTHOTO
Y KOMIO3UINH (PYHKIUH.

MHokecTBa M JIOTHKA

MHOK€eCTBO, OIepalry HaJl MHOKECTBaMU M UX cBoMcTBa. Jluarpammbl Jiinepa—BenHa.
[IpuMeHeHne TEOpPEeTUKO-MHOKECTBEHHOTO arapaTta JJid ONHMCAHUS PEaJbHBIX IPOLECCOB U
SIBJICHUH, TIPU PELICHUH 3a/1a4 U3 APYrUX y4eOHBIX MPEIMETOB.

Onpenenenve, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOTO  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KUIACC

Yucia ¥ BBIYUCTICHUSA

Harypanbubie u menble yucna. [IpuMeHeHue NPHU3HAKOB JAEIMMOCTH LIETBIX 4YHCEl,
HauOombpIMii o0muii aenutens (nanee — HOJl) u Haumensiee obmiee kpatHoe (aanee — HOK),
OCTaTKOB IO MOAYIIO, anroputMa EBKinaa 1s penienus 3a/1a4 B MebIX YHCIax.

KommnekcHeie uucma. AnreOpawdeckass W TpUTrOHOMeTpuueckas (OpMbl 3amucu
KOMIIJIEKCHOTO 4Yucia. ApudMeTHIecKre onepaluu ¢ KOMIUIEKCHBIMU Ynciamu. M3o0paxkenue
KOMIIJIEKCHBIX YHCeNl Ha KOOpAWHATHOU miockoctu. @opmyna Myapa. Kopau N-oif crenenu u3
KOMITJIEKCHOTO 4yucna. [IpuMeHeHHe KOMIUIEKCHBIX YHCEN IS pelieHds (U3UYECKUX U
TreOMETPHYECKUX 3a/1a4.

YpaBHeHHUS U HEPABEHCTBA



Cucrema U COBOKYITHOCTb YPAaBHEHUI U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
cieCTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60op KOpHEW TPUTOHOMETPUUYCCKUX YPABHEHHH C IMOMOIIBI0 TPUTOHOMETPUYECCKOU
OKpPY>KHOCTH. PellieHne TpuroHoMeTpu4eckux HEpaBEHCTB.

OCHOBHBIE METO/IbI PEIICHHSI TOKA3aTEIbHBIX U JIOTapU(YMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS UPPAIIIOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBl  PELIEHUS CUCTEM U  COBOKYNHOCTEH  palMOHAJIBHBIX,
MppaIMOHABHBIX, TOKA3aTEIbHBIX U JIOTAPU(HMUIECKUX YPAaBHEHHH.

VYpaBHEHMsI, HEpPaBEHCTBA U CUCTEMBI C TapaMeTPAMHU.

[IpumeHeHune ypaBHEHUH, CUCTEM M HEPABEHCTB K PEILICHUI0 MaTeMaTHYECKUX 3ajad U
3a/lad M3 pazIUYHbIX oOnacTell HAayKM W peanbHOM JKU3HM, HMHTEpIpeTaus NOJyYEeHHBIX
pe3ynbTaTOB.

DyHKUUHN U rpaGuKU

I'paduk xommosunmu ¢yHkumid. ['eomerpruueckue oOpas3sl ypaBHEHUN M HEPaBEHCTB Ha
KOOPJIMHATHOM TMJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaPUKH.

I'padmyeckne MeToapl pelleHHsT YpaBHEHHH M HEpaBeHCTB. ['paduueckue MeTOIbl
pelIeHus 3a/1a4 ¢ napamMeTpamu.

Hcnonw3oBanne rpadukoB (GyHKIUN I HCCIEIOBAHUS TPOIECCOB M 3aBUCHUMOCTEM,
KOTOpbI€ BOZHUKAIOT MPHU PEeUICHUH 33/1a4 U3 APYTUX YUeOHBIX MPEAMETOB U PEAIbHOM KU3HU.

Hauyana maTemaTu4eckoro anajimnsa

[IpuMeHeHre TPOU3BOAHON K MCCIEIOBAHUIO (DYHKIIMHA HA MOHOTOHHOCTBH U DKCTPEMYMBI.
Haxosxnenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUYECHUH HETIPEPHIBHON (DYHKIIMU HA OTPE3KeE.

[IpuMeHeHre TpPOW3BOAHOM M1l HAXOXKACHWS HAWIydlIero pELIeHUs B IPUKIATHBIX
3a/jayax, s ONpENeNIeHUsT CKOPOCTH M YCKOpPEHHUsS mpolecca, 3alaHHOro (GopMysaol WU
rpaguKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBoOOpa3HbIX. [lepBooOpa3Hble 37eMEHTapHbIX
¢byukuuii. [IpaBuia HaxoXAEHUS TEPBOOOPA3HBIX.

WNurerpan. I'eomerpuueckuii cMpICil HHTErpasia. Beluucienue onpenenéHHoro uHTerpaia
o ¢popmyne Herorona-Jleitoaua.

[Ipumenenune wuHTErpaga i HAXO0XACHUS IUIOMAACH IUIOCKUX (uryp u o0bEMOB
r€OMETPUYECKHUX TEJ.

[Ipumeps! pemenuit auddepeHnuanbHbIX ypaBHeHUH. MaTtemMatuyeckoe MOJIEIUpPOBaHUE
pEabHBIX MPOLIECCOB C MOMOIIBI0 AU PepeHIIUANTbHBIX YPABHEHUH.

3. IINTIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O KYPCA «AJI'EBPA
U HAYAJIA MATEMATHYECKOI'O AHAJIU3A» (YTJIYBJEHHBIN YPOBEHbD)
HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIMTAHMS:

C(OPMHUPOBAHHOCTh I'PAXAAHCKOM MO3UIIUK OO0YYaroIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YjieHa  pPOCCHHCKOro  oOmecTBa,  MpeACTaBIeHHE O  MaTeMaTHYecKMX  OCHOBax
(YHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHHUH, NpOLEAYp TpakIaHCKOTro oOIIecTBa
(BBIOODBI, OMPOCHI U JAPYroe), YMEHHE B3aUMOJCUCTBOBATH C COLMAIBHBIMU MHCTUTYTaMU B
COOTBETCTBUH C UX (DYHKLHUSMU U Ha3HAUCHUEM;

2) naTPpUOTHYECKOI0 BOCIIUTAHUS:



c(OPMHUPOBAHHOCTh POCCUUCKOW T'pa)KTaHCKOW HISHTHYHOCTH, YBAXCHUS K MPOLUIOMY H
HACTOSIIEMY POCCUMCKONW MAaTEMAaTUKH, LIEHHOCTHOE OTHOUIEHUE K JIOCTHKECHHSM POCCUUCKUX
MAaTEMAaTUKOB U POCCUMCKOM MATEMAaTUYECKOM IIKOJbI, MCIOJb30BAHUE ITHUX JIOCTHKEHUU B
JIPYTUX HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME JYXOBHBIX IICHHOCTEH pPOCCHICKOTO Hapoja, CHOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHHUS, STUYECKOTO TMOBEJCHMS, CBSI3aHHOTO C IMPAKTHYECKUM MPUMEHEHUEM JIOCTHUKEHUMN
HayKd U JCSTENBHOCTHIO YYEHOTO, OCO3HAHME JIMYHOTO BKJIAJa B TMOCTPOCHHUE YCTOWYMBOTO
Oymyero;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7ay, PEIICHUM, PacCCyXICHUH, BOCHPHUUMYHBOCTh K MATEMAaTUYECKUM AaCIIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pusnveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHSITh MaTeMaTHYEeCKHE 3HAHUS B WHTEpEcax 30pPOBOTO H
0e30macHOro 00pa3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3/0POBbIO (310pOBOE
MUTaHue, cOaTaHCUPOBAHHBIA PEKUM 3aHATUN M OTIbIXA, PETYISIpHAs (PU3UYECKasi aKTUBHOCTD),
(hM3UYIECKOE COBEPIICHCTBOBAHKE MPU 3aHATHSIX CIIOPTUBHO-03J0OPOBUTEIHHOM JIESITEIBHOCTHIO;
6) TpPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TPYIy, OCO3HAaHHE IIEHHOCTH TPYIOJIOOUs, WHTEpPEC K pasIudHbIM chepam
npoheCCHOHANTBHON JESTEIHHOCTH, CBSA3aHHBIM C MAaTEMAaTHKOW M €€ MPUIIOKCHHUSIMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymiel mnpodeccun ©W peaau30BBIBATH COOCTBEHHBIE
KU3HEHHBbIE IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YecKOMy OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEUICHUH
MPAKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

cOpPMUPOBAHHOCTh ~ JKOJIOTHYECKOM  KYIbTYpbl, NOHMMAaHHUE  BIHSHHUS  COLMAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHON Cpelbl, OCO3HAHUE
rI00aTbHOrO  XapakTepa  AKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUIsl pelIeHus 3ajad B 00JacTh OKPYXKarollel cpelibl, MIIaHuPOBAaHUE
MOCTYIIKOB U OLIEHKU UX BO3MOXXHBIX IOCJIEACTBUMN JUISl OKPYXKAIOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

chOpPMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH U OOIECTBEHHOW TMPAKTUKH, TOHUMaHHE MaTeMaTHUYecKO Hayku Kak cdepbl
YEJI0OBEUYECKOUN AESITENIbHOCTH, STANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTUS LIMBUIU3ALINU,
OBJIJICHHUE S3bIKOM MATEMAaTHUKU U MaTEMaTHYECKOUN KyJIbTYpOU KaK CPEICTBOM MO3HAHUS MHUPA,
TOTOBHOCTH OCYIIECTBIISITh MPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh UHAUBUAYAIBHO U

B IpyIIIE.

METANIPEJIMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
ba3zoBble Joruyeckue qeMcTBUA:
® BBISBISATh M XapaKTepU30BaTh CYIIECTBEHHbIE TMPU3HAKHM MaTEeMaTHUYECKUX OOBEKTOB,
MOHATHH, OTHONIEHWH MEXAYy TMOHATUAMHU, (QOPMYIHPOBATH OMPENCICHUS MOHSITHIA,
yCTaHABIUBATh CYIIECTBEHHBIN MpHU3HAK Kilaccu(UKaIMKU, OCHOBAHUS A 000OIIeHUS U
CpaBHEHUS, KPUTEPUU TPOBOAUMOTO aHAIIN3A;



BOCIPUHUMATh, (HOpMYIHpOBaTh M MNPEoOpa30BHIBATh CYXICHHS: YTBEPIUTEIbHBIC H
OTpHILIATENIbHBIE, €IMHIYHBIC, YACTHBIE U 00I1E, YCIOBHEIC,

BBISIBJIATh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H M NPOTUBOpeunsi B (pakrax,
TAHHBIX, HAONIONEHHWSIX M YTBEPXKACHUSAX, IMpeylararb KPUTEPUU [UIS BBISBICHUA
3aKOHOMEPHOCTEH U ITPOTUBOPEUUL;

JIeNIaTh BBIBOJIBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEIYKTHBHBIX U HHIYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEJIbCTBA MAaTEMATUUYECKUX YTBEP)KAECHUHN (IIpsMbIE U
OT NPOTHUBHOIO), BBICTPAWBATh APTyMEHTALIMIO, MPUBOJIUTH IPUMEPBI U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKACHUS M BHIBOJIBL;

BBIOMpATh CIOCOO pelleHus YydeOHOM 3afauu (CpaBHUBaThb HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HauOojiee MOIXOAIIMA C Y4ETOM CaMOCTOSATEIbHO BBIJIEIEHHBIX
KpUTEPUEB).

ba3oBble nccienoBareibcKue AeiicTBUS:

HCII0JIb30BAaTh BOMPOCH! KaK MCCIIEOBATENbCKUA HHCTPYMEHT NMO3HaHUs, (POPMYIUpOBaTh
BOIPOCHI, (PUKCUPYIOIIHE MPOTHBOPEUHE, MPOOIeMy, yCTaHABIMBAThE HCKOMOE U JaHHOE,
(hopMHpOBaTh TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO NMO3UIINI0, MHEHHE;

HpOBO}II/ITI) CaMOCTOSTCIIBHO CHH&HHpOBaHHBIﬁ 3KCHepI/IMeHT, HUCCIICOIOBAHUC 10
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTW4ecKoro OOBeKTa, SBJICHHS, IpoIiecca,
BBIABJIICHHUIO 33BPICPIMOCT€I>1 MC)K}Iy O6”[)€KTaMI/I, SABJIICHUSAMU, HpOI_[eCCﬁMI/I;

CaMOCTOSITEIIBHO (DOPMYJIUPOBATh 0OOOIICHNS W BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HAOJIIOJICHUS, WCCIICJAOBAHUS, OIICHUBATh JOCTOBEPHOCTh TIOJYYCHHBIX PE3yJbTaTOB,
BBIBOJIOB H 000OIICHHIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCa, a TAKKE BBIJBUIATH MPEIIOIOKCHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITH 1e(DUIUTHI HHGOPMALIMK, TaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA Ha BOMPOC U IS
pelIeHus 3a/1a4H;

BBIOMpATh HMHQOpPMAIMI0 M3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEeMAaTU3UpPOBAaTh U HUHTEPIPETHPOBATh HH(OPMALMIO Pa3IUYHBIX BHUAOB U (opm
MIpe/ICTaBJICHHUS;

CTPYKTYpUpOBaTh  WH(OpMALNIO, TMPEACTaBIsITH €€ B  pa3iuuHbiX  (opmax,
WJUTIOCTPUPOBATH TpadudecKH;

OIICHUBATh HAAE&KHOCTh MHQPOpPMAIMM TIO CAMOCTOSITENHFHO CHOPMYIHUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Oo0menne:

BOCIPUHMMATh U (OPMYIUPOBATH CYXKAECHUS B COOTBETCTBUU C YCIOBHUSMH U LEISIMU
oO111eHus, SICHO, TOYHO, FPAMOTHO BBIpaXaTh CBOIO TOUKY 3pEHHs B YCTHBIX U MUCbMEHHBIX
TEKCTaxX, AaBaTh IOSCHEHHS MO XOIy PELIECHUs 3aJadd, KOMMEHTHPOBATh IIOJYYEHHBIN
pe3yabTart;

B X0Jie OOCYXJEeHMs 3a/laBaTh BOIPOCHI MO CYLIECTBY OOCYXJIaeMOW TeMbl, MpOOIEeMBl,
pelaeMoi 3ajauu, BBICKAa3blBaTh WJIEW, HALIEJICHHBIE HA IOMCK PELIEHUS, CONOCTABIATh
CBOM CYXXJICHUSI C CY)KJEHUSMH JPYTrUX YYaCTHUKOB JUAJIOra, 0OHAPYKUBATh pa3iHyuue U
CXOJICTBO TMO3UIMHA, B KOpPpeKTHOW ¢opme (opMyarpoBaTh pa3HOIJIACHs, CBOU
BO3PaXXKCHMUS;



NpCACTaBJIATE PE3YJIbTAaTbl PCHICHUA 3aJadd, SKCICPUMCHTA, HCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITEIbHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a/1ad MPE3CHTAllMUd |
0COOEHHOCTEH ayJUTOPUH.

PeryisiTUBHbIE YHHBEPCAJIbHbIE YUeOHbIE NelicTBUS

Camoopranmu3anus:

COCTaBJIATh IUIAH, aNTOPUTM pEIICHUS 3a/Jauyd, BBIOMPATH CIIOCOO pemeHus ¢ y4EToMm
UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH

BapHAaHTHI PELICHUH C Y4ETOM HOBOW WH(pOpPMAIIHH.
CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJVIEKT:

BJIAJICTh HAaBBIKAMH MMO3HABATEIBHON Pe(PIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHUIA
U MBICIUTEIBHBIX MPOILIECCOB, HUX PE3YyJIbTaTOB, BJIAJETh CIIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IPOLIECCA U Pe3yIbTaTa PELICHNsT MaTEMaTHUECKON 3ajauu;

MPEeIBUJIETh TPYAHOCTH, KOTOPBHIE MOTYT BO3HHUKHYTh IpPHM PELICHUM 3aJaud, BHOCHUTH
KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWJEHHBIX
OLIMOOK, BBISIBICHHBIX TPYJIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YyIbTaTa LEIH U YCIOBUSAM, OOBSICHATh MPUUYUHBI JOCTHKEHUS
WIM HEJOCTUXKEHHS PEe3ylIbTaTOB JESTEIbHOCTH, HAXOJIUTh OIMIMOKY, OaBaThb OLEHKY
MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eATEeIbHOCTD:

MMOHMMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON M MHIUBUIYaIbHOW paboOThl Mpu
pPEIICHNN y‘-Ie6HI)IX 3aaa4, IpUHUMAThL ILECJIb COBMECTHOU ACATCIIBHOCTHU, IIJIAHUPOBATH
OpraHu3allii0 COBMECTHOH palboThI, pacmlpenensaTh BHIbl pPaldOT, JIOTOBapUBATHCA,
00CYXIaTh MPOIECC U Pe3yabTaT PaboThl, 0000IaTh MHEHHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B T'PYNMNOBBIX dopmax paboThl (0OCYXKIeHUS, OOMEH MHEHUH, «MO3TOBBIC
IITYPMBI» U MHBIE), BBITIOIHATH CBOIO 4acTh pabOTHI U KOOPIUHUPOBATH CBOM JICHCTBUS C
IPYrUMH YJICHAMH KOMaHJbI, OIICHWBATh Ka4eCTBO CBOETro BKJIAJa B OOIIMI MPOJYKT TIO
KpUTEPHIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBUSI.

INPEIMETHBIE PE3YJIBTATbBI

K xonmy obOyuenns B 10 kjacce oOy4arouuics IMOMYYUT CICIYIOIIUE TMPEIMETHBIE

pe3ynbTaThl O OTICIBHBIM TeMaM pabodeil mporpamMmbl yueOHOro Kypca «AnreOpa ¥ Havala
MaTeMaTH4YEeCKOTO aHAIH3a»:

Yuciaa v BLIYUCJICHUS:

CBOOOJIHO ONEPUPOBATH MOHATUSAMM: PAL[MOHAIBHOE YMCII0, OECKOHEYHAs MepuoIndecKas
IpoOb,  TMPOLEHTHI, HUpPPALMOHATIBHOE  YHCIO, MHOXKECTBAa  PALMOHAIBHBIX U
JNEUCTBUTEIIBHBIX YACET, MOAYJIb JEHCTBUTEIBHOTO YNCIIA;

INPUMEHATH APOOH M MPOLEHTHI I peleHUs MPUKIIAAHBIX 33a]a4 U3 Pa3IMuHbIX OTpacien
3HaHUH U PEAILHOM KU3HH;

NPUMEHATh NPUOIMKEHHBIE BBIYMCICHHUS, MpaBUJa OKPYIJIEHUS, NMPUKHUIKY U OLEHKY
pe3ynbTaTa BEIYMCIICHUH;

CcBOOOJITHO ONEepupoBaTh IMOHATHEM: CTENEHb C LEJbIM I[OKa3aTeJeM, HCIOJIb30BaTh
MOXOJSIIYI0 (POPMY 3alUCH JIEHCTBUTENBHBIX YMCEN JJIS PElICHUs MPAaKTHYEeCKUX 3a1ad
U NIPEACTABIICHUS JAHHBIX;

cBOOOJTHO OTEPHPOBATH MOHATHEM: apU(PMETHUECKHI KOPEHb HATYypaJbHON CTETEHH;
cBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHb C PAllMOHATIBHBIM ITOKa3aTelNeM;



CBOGOZ[HO ONCpHUpOBaTh IOHATUAMMU: JIOI‘apI/I(i)M qucia, ACCATUYHBIC KW HaTypaJIbHBIC
JorapuMmbl;

CBOGO[[HO ONCpUpOBaTh IMOHATUAMU: CHUHYC, KOCHHYC, TAHTCHC, KOTAHI'CHC 4YHCJIIOBOI'O
apryMeHTa;

OTIEPHPOBATH MOHATHIMHU: APKCUHYC, ApKKOCHHYC M aPKTaHT'€HC YHCIOBOTO apryMEHTA.

YpaBHeHusi 1 HepaBeHCTBA:

cBOOOJTHO OTIEPHPOBATH NOHATHUSIMH: TOKIECCTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUIIHHBIC
YPaBHEHUS U ypaBHEHUS-CIICJCTBUS, PABHOCHJIbHbIE HEPABEHCTBA;

NPUMEHATh PA3IMYHBIE METOIbl PEUICHHS PAlMOHAIBHBIX H JIPOOHO-PAMOHAIBHBIX
YpaBHEHUM, IPUMEHSTh METOJl UHTEPBAJIOB JUIsl pEIICHNs HEPABEHCTB;

CBOOOJHO OINEPUPOBATh MOHATHSIMH: MHOTOYJIEH OT OJHOM IEPEMEHHOM, MHOTOWIEH C
LenbIMi Ko3(p(ULMEeHTaMu, KOPHM MHOTOWIEHA, NMPUMEHSTHh JEJeHHE MHOrodjieHa Ha
MHOTOYJIEH C OCTaTKOM, Teopemy be3y u reopemy Bueta nis pemenus 3aaay;

CBOOOJHO OINEpPUpPOBaTh MOHATHUSAMHU: CHUCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpula,
OTIPEJeNUTENb MATPULBI 2 X 2 W €ro TeOMEeTPUYECKHI CMBICIH, HCIOJIb30BaTh CBOMCTBA
omnpenenuTenss 2 X 2 s BBIUMCIECHUS €ro 3HAYeHHs, MPUMEHSATh OINpEeAeTUTeNN Ui
pElIeHHUsT CHUCTeMbl JIMHEHHBIX YpaBHEHUH, MOJENUPOBAaTh peajbHble CHUTYyallUH C
MOMOIIBI0 CUCTEMBbl JIMHEWHBIX ypaBHEHUH, HCCIENOBaTh IOCTPOECHHBIE MOJIENH C
MTOMOIIBI0 MATPHUIL U OTNIPEAETUTENEH, HHTEPIPETUPOBATh MOJyYEHHBINH pe3ysbTarT;
HCI0JIb30BATh CBOMCTBA IEHCTBUI C KOPHAMMU J1J1s TpeoOpa3oBaHUsl BbIPaKEHUH;
BBITIOJIHATE ~ IPeoOpa30BaHUSl YMCJIOBBIX  BBIPAXKEHUH, COAEpXKalluX CTENeHH C
palOHAIBHBIM MOKAa3aTeIeM;

WCIIONb30BaTh  CBOWCTBA  JjorapuMoB JUIsl  MpeoOpa3oBaHUS  JOTapUDMHUESCKUX
BBIPAKCHUI;

CBOOOJHO  OMEpUPOBATh  MOHATUSAMHU:  HUppallMOHANIbHBIE,  IOKa3aTelbHBIE U
Jorapu(MUUecKue YpaBHEHHS, HAXOIUTh HUX PEIICHHS C IOMOIIBI0 PaBHOCHIBHBIX
MEPEX0I0B I OCYILECTBIISASI IPOBEPKY KOPHEH;

MPUMEHSITh  OCHOBHBIE  TpPUTOHOMETpUuYecKue  QopMmyiabl  Jius  mnpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUN;

CBOOOJHO ONEpUPOBATh MOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE, MPUMEHSTH
HeoOxonuMble  (OPMYNBI Ui PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YpaBHEHUH;

MOJENUPOBATh pealbHbIE CHUTYyallUd Ha SA3bIKE aureOpbl, COCTaBISATh BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA IO YCIOBHUIO 3aJayd, HUCCIEN0BATHh IMOCTPOEHHBIE MOJEIHU C
WCII0JIb30BaHMEM amapara anreopsl.

DOYyHKUUH U TPaPUKU:

CBOOOZHO ONEpPUPOBATh MOHATUSAMH: (DYHKIUS, CrIOCOOBI 3agaHusi (YHKIMH, B3aUMHO
oOpaTtHble (YHKIIUU, KOMIO3UIUS GYHKUIUH, rpaduk (yHKINHU, BBITOJHATH 3JI€MEHTapHbIE
npeoOpa3oBaHus TpaguKoOB QyHKLUH;

cBOOOJITHO ONEepUpOBaTh MOHATUAMHU: O0JACTh ONpEAETCHHUS M MHOXKECTBO 3HAYCHUH
GyHKUMU, HYTU QYHKIUHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,;

CcBOOOJIHO ONEpHPOBATh MOHATHUSAMH: UYETHBIE M HEUETHBIC (QYHKIUH, MEPHOAUYECKHE
(GyHKIMHU, TPOMEXYTKH MOHOTOHHOCTU (YHKIIMM, MAaKCUMYMbl U MHUHUMYMBbI (DYHKIIUH,
HauOoJIbIIee U HaMMEHbIIIee 3HaYeHne (YHKIIUU Ha IPOMEXKYTKE;

cBOOOJIHO ONEpPHPOBATh MOHATHAMM: CTEMEHHAs (YHKIUS C HATYypaJbHBIM M IIEJIBIM
nokaszaTenieM, TrpadUK CTENEHHONM (QYHKIMM C HATypalbHbIM M IENbIM IOKa3aTeleM,



rpaduK KOpHS N-0i CTermeHu Kak (YHKIUMU OOpaTHOM CTENEHH C HaTypaJbHBIM
II0Ka3aTeseM;

ONEepPHPOBATh TOHATUSAMH: JIMHEHHas, KBaJpaTH4YHas W JAPOOHO-IHMHEHHAs (QYHKIHH,
BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHKUE U TIOCTPOCHUE UX IPa(UKOB;

cBOOOJTHO OMEpPUPOBATh MOHATHUSAMU: NOKa3aTelbHAas M Jorapupmuueckas (QyHKIUH, UX
CBO#CTBA ¥ IpaMKu, UCIOJIH30BATh UX T'PApUKH IS PEIICHHs yPaBHEHUH;

cBOOOJTHO OIEPHUPOBATH TMOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb, OTpEICICHUE
TPUTOHOMETPUYECKHUX (PYHKIIUI YUCIIOBOTO apryMEHTa;

HCI0JIb30BaTh Tpaduku (YyHKUMH Ul HUCCIEIOBaHMS MPOLIECCOB U 3aBUCUMOCTEH IpH
pelleHnH 3aJad U3 Jpyrux Y4eOHbIX MPEIMETOB U PEaJbHOW JKU3HH, BbIPAXKaTh
(dhopMynaMu 3aBUCUMOCTH MEXy BEIMUNHAMU;

Hauana MmaTeMaTHYeCKOI0 aHAJIN3A:

CBOOOJHO ONEpPUPOBATH MOHATUSIMH: apupMeTHUecKas U TeoMeTpudecKas Mporpeccus,
0eCKOHEYHO yOBIBaroIIasi reoMeTpruyecKasl Iporpeccusi, TMHEHHBINA 1 dKCIIOHEHIMAIbHBIH
poct, opMyJia CII0KHBIX MPOLIEHTOB, UMETh MIPEJICTABIEHNE O KOHCTAHTE;

HCIO0JIb30BATh MIPOIPECCUH JIJISl PELISHMs] peallbHbIX 3aJ1au MPUKIAJHOTO XapaKTepa;
CBOOOJHO  OMEpPUPOBATH  MOHATUSMU:  IOCIEAOBATEIBHOCTh, CIOCOOBI  33/JaHUA
MIOCJIEIOBATEIbHOCTEH, MOHOTOHHbIE M OIPaHUYEHHBIE IOCJIEIOBATEIbHOCTH, MOHUMATh
OCHOBBI 3apO>K/IEHUSI MaTEMaTHUECKOT0 aHalln3a KaK aHaan3a OECKOHEYHO MaJlbIX;
CBOOOJHO ONEpHUPOBaTh MOHATUAMU: HENpEpbIBHbIE (YHKLMHU, TOUKH pa3pbiBa rpaduka
(dhyHKIIMH, acCUMIOTOTHI rpadrka QyHKITUH;

CBOOOJHO OMNEpUpOBATh MOHATHEM: (YHKIMs, HENpepblBHAs Ha OTpe3Ke, MPUMEHSTbH
CBOMCTBA HEMPEPHIBHBIX QYHKITUN TSI peIICHUS 3a/1a4;

CBOOOJHO OMNEpUpOBaTh TMOHATHSAMM: TIepBasi M BTOpas MPOM3BOAHBIE (DYHKIUH,
KacarenbHas K Tpaduky QyHKIUH;

BBIYUCIIATh IPOU3BOJHBIE CYMMBbI, IPOU3BEIACHUSA, YAaCTHOIO M KOMIIO3ULMH JBYX
(GyHKIM, 3HATh IPOU3BOIHBIEC 3JIEMEHTAPHBIX (PYHKIIMIA;

HCII0JIb30BAaTh T€OMETPUUYECKUN U (PU3NYECKUI CMBICI TPOU3BOIHOM ISl pEeIlIeHU T 3a/1a4.

MHuo:kecTBa M JIOTHKA:

CBO6OI[HO OIICpHUPOBATH NOHATUAMMA: MHOXKECTBO, OIIEpAllM HAJ MHOKCCTBAMMU,
HCIIOJIB30BATh TCOpeTHKO'MHO)I(eCTBeHHBIﬁ amnrmapatr JJis1 OIruCaHus pE€ajbHBIX IIPOLECCOB
n HBHGHHﬁ, IIpU pCHICHUH 3aJJa4 U3 JPYIrux y‘le6HLIX npeaAMCETOB,

CBO6OI[HO OnepupoOBaTh MOHATUAMU: OIIPEACICHUC, TEOpEMaA, YpPaBHCHHUC-CIICACTBUC,
CBOMCTBO MaTEMaTHUYECKOI'O 06’beKTa, JA0Ka3aTCIbCTBO, PAaBHOCUIIBHBIC YPABHCHUS U
HCPABCHCTBA.

K konmy oOyuenuss B 11 kJjacce oOydarolmuiicsi MOJIYYHUT CIEIYIOIIME MpeIMETHBIC

pe3ynbTaThl O OTACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOTO Kypca «Aniredpa u Havana
MaTEMATUYECKOTO aHaJIN3a»:
Yuciaa v BLIYUCJICHUS:

CBO60,Z[HO ONepHUpOBaTh IMOHATHAMU: HATYpaJIBHOC W NCJIOC UYHUCIO, MHOXECTBaA
HaTypaJbHbIX U HCJIbIX YHUCCJI, UCIIOJIB30BATh ITPU3HAKHU ACITIUMOCTU LCJIbIX YHUCCII, HOJ_—[ )51
HOK HaTypaJlbHbIX YUCCIT JII pCHICHUS 3a/1a4, IPUMCHATDL aJITOPUTM EBKJ'II/II[a;

CBO60,Z[HO ONCpHUpOBaTh MMOHATHEM OCTATKA IO MOAYJIO, 3alIMCBhIBATh HATYPAJIBbHBIC YUCIIA
B PA3JIMYHBIX NO3UIMOHHBIX CUCTCMAX CHHUCIICHHA,



CBOOOJHO OINEPHPOBATH MOHATHUSAMH: KOMILUIEKCHOE YHCIO W MHOXECTBO KOMIUIEKCHBIX
qucell, MPEJCTABIATh KOMIUICKCHBIC YHCIa B anreOpanmyecKodl W TPUTOHOMETPHYECKOU
(hopme, BBITIOTHATH apuPMETHUECKUE ONEPAMHA C HUIMU U M300paxaTh Ha KOOPAHMHATHOM
TUIOCKOCTH.

YPaBHeHHH M HEpaBCHCTBA!

CBOOOJHO  ONEPUPOBATH  TMOHATHUSAMHU:  HPPAlMOHAIBHBIC,  IOKAa3aTelIbHBIC |
norapuMUYECKUe HEPABCHCTBA, HAXOIWTh HMX PEIICHHUS C IOMOIIBI0 PaBHOCHIBHBIX
IIEPEXOI0B;

OCYIIECTBIISATH OTOOP KOPHEH MpH PEIICHUH TPUTOHOMETPUUYECKOTO YPABHEHHUS;

CBOOOJHO OTEPUPOBATH TIOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTH
HEOOXoauMBbIe (OPMYJIBI sl  PEIICHWs] OCHOBHBIX THUIIOB TPUTOHOMETPUUECKHUX
HEPABEHCTB;

CBOOOJIHO OTEpUPOBATh MOHATHSIMHU: CUCTEMA U COBOKYITHOCTh YpaBHEHUW W HEPABEHCTB,
PaBHOCWJIBHBIE CHCTEMBI W CHUCTEMBI-CIICJICTBUSI, HAXOJWUTh PEIIEHUS CUCTEMbI U
COBOKYITHOCTEH paIlMOHAIbHBIX, UPPALMOHATBHBIX, MMOKA3aTEIbHBIX U JOTapU(PMUUECKUX
YpaBHEHUIN U HEPABEHCTB;

pemaTh  palMoOHANbHBIE, WPpPAIMOHAIBHBIE, TIOKa3aTelbHbIE, JIoTapu(PMHUUECKHE W
TPUTOHOMETPUYECKHUE YPABHEHHUS U HEPABEHCTBA, COAEPKAIIUE MOIYIN U MapaMeETPhI;
MPUMEHSTH TPapUIECKUE METOJIBI ISl pEIICHUs] YPaBHEHUM U HEPABEHCTB, a TaKXKe 3aad
C TTapaMeTpamu;

MOJENTUPOBATh pealbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBIATh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 337a4d, UCCIEAOBATh MOCTPOCHHBIE
MOJENU C HCIOJb30BAaHUEM ammapara ainreOpbl, HMHTEPHPETUPOBATH IOIYYECHHBIN
pe3ynbTart.

DOYyHKUUM U TPaPUKH:

CTpOUTh TpaduKd KOMIO3UIUN (YHKUUNA C MOMOUIBIO 3JIEMEHTAPHOIO HCCIEIOBaHUS U
CBOWCTB KOMITO3HUITMH ABYX (YHKIIHA;

CTPOUTH F'€OMETPUUECKHe 00pa3bl ypaBHEHH U HEPABEHCTB HAa KOOPAMHATHOM IJIOCKOCTH;
CBOOOHO OMEpPUPOBATH NOHATUAMU: T'paUKH TPUTOHOMETPHUUECKUX (PYHKIIUNA;
MPUMEHATh PYHKUIUU I MOJACIUPOBAHUS U UCCIIEIOBAHUS PeaTbHBIX MPOLIECCOB.

Havajna maTeMaTHYeCKOIo aHAJIU3A:

WCIIOJb30BaTh MPOW3BOJAHYIO IS HCCIICAOBaHUS (DYHKIMM HA MOHOTOHHOCTh W
IKCTPEMYMBI;

HAXOJIUTh HAUOOJIbIIICE U HAMMEHBIIIeE 3HAYCHUS (DYHKIIMU HEPEPHIBHOW HA OTPE3KE;
WCIIOJIb30BaTh MPOU3BOJAHYIO Ul HAXOXKICHUS HAMJIYYIErO PEIICHUS B MPUKIAJHBIX, B
TOM 4YHCIE COIMATbHO-3KOHOMUYECKHX, 3a/avax, Uil OIPEACICHUSI CKOPOCTH W
YCKOPEHUs Tpoliecca, 3alaHHOTro (OpMYIIOi Witk rpadukoMm;

CBOOOJHO OMIEPUPOBATHh MOHATUAMU: TIepBOOOpa3Hasi, onpeAenEHHbI HHTETPall, HAXOAUTh
MepBoOOpa3HbIE IEMEHTAPHBIX (PYHKIUN U BBIYUCIATH UHTETpal no ¢opmyie HproToHa-
Jletibnuma;

HaXOJHTh IUIOMAAN MIOCKUX GUTYpP U 0OBEMBI TEN C TOMOIIBIO HHTETPANa;

MMETh TPEACTaBICHHE O MAaTeMaTUYECKOM MOJICIMPOBAHUM Ha TpPUMEpE COCTaBICHHS
g depeHIInanbHbIX YpaBHEHHI;

pemath MpUKIagHbIe 3a7aud, B TOM YHCIE COIUAbHO-DKOHOMUYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBaMU MaTeMaTHYEeCKOTO aHalIK3a.



4. TEMATUYECKOE IINTAHUPOBAHUE

10 «A» KJIACC
KosmnyecTBo yacos DJIeKTPOHHbIE
Ne HanmeHnoBanue pa3aesioB 4 TeM NPOrpaMMBbl Kour n (ungposbic)
n/n Bcero PObHEIE paKTHrieciue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypest
1. | MHOXecTBO ICHCTBUTEIBHBIX YUCE]l. MHOTOYICHBI.
PanmionansHbie ypaBHEeHUS U HEpaBeHCTBA. CHCTEMBI JTMHEHHBIX 24 2
ypaBHEHUU
Oynkuuu u rpaduku. CreneHHas GyHKINS C LHEIbIM IoKa3aTesleM 11
Apudmernueckuit KopeHb N-oii creneHu. MppaunoHanbHbie 15 1
yYpaBHEHUS
4. | Tloka3zatenbHas pyHkius. [Toka3aTelbHbIC YpaBHCHHUS 9
5. | Jlorapudpmuueckas Gpynknus. Jlorapudpmudeckne ypaBHEHHUS 18 1
6. | TpuroHOMeTpUYECKHE BEIPAKECHUS U YPABHCHHUS 22 1
7. | [TocnenoBaTeIbHOCTH U MPOTPECCHH 9
8. | HenpepriBubie pynkimu. IIponssoanas 20 2
9. | TloBTOpEHUE, 00OOIICHHE, CUCTEMATH3AIIMS 3HAHUH 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 133 7 0




5. IOYPOYHOE IIVIAHUPOBAHHUE
10 «A» KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoxa Beero | owtPombikie | Ilpaktiieckue U3y4YeHHsi =~ oOpa3oBaTeJbHbIE
padoThI padoThI
pecypcsl
1 MH(j)KeCTBO, orepaluy HaJ MHO)KECTBAMHU M UX 1 02.09
CBOWCTBA
2. Juarpammel Diinepa-Benna 1 02.09
3 [MpuMeHeHre TEOPETHKO-MHOXECTBEHHOTO armapara 1 03.09
ISl peIICHHUS 3314
ParronasnbHbie uncia. OOIKHOBEHHBIC U JICCATHYHBIC
4. JIpoOH, TIPOIIEHTHI, OECKOHECYHBIC TICPHUOTNISCKUE 1 06.09
npobu
Parronasnbhbie uncia. OOBIKHOBEHHBIC M JICCATHYHBIC
S. IpOOH, IPOLIEHTHI, OECKOHEYHBIE IEPHOMIECKUE 1 09.09
Ipoou
6. [Ipumenenne npoOeii ¥ MPOLIEHTOB ISl PEIICHUS 1 09.09
NPUKJIAIHBIX 3a/1a4
7 JleficTBUTENBHBIE YKca. PanlnoHanbHbIe U 1 10.09
UpPALMOHAIILHBIC YKCITA
8. BxoaHasi KOHTPOJILHAsE padoTa 1 1 13.09
9 ApudmeTHuecKkre oneparyy ¢ IeHCTBUTEIbHBIMU 1 16.09
YHUCITaMHU
10. | Moaynp neiicTBUTENBLHOTO YKCIA U €70 CBOMCTBA 1 16.09
11, [MTpubamKEHHbIC BBIYUCIICHHS, TIPABHIIA OKpYIJICHHS, 1 17.09
MPUKHIKA U OIIEHKA Pe3yIbTaTa BEIYMCICHU
12. OCHOBHBIE METOIBI PEILICHHS LEMbIX 1 JIpOOHO- 1 20.09
panMOHAILHBIX YPABHCHUIN ¥ HEPABCHCTB
13, OCHOBHBIE METOIBI PeILICHNS UENbIX 1 JIpOOHO- 1 23.09
palMOHAILHBIX YPABHEHUH M HEPABCHCTB




OCHOBHBIE METO/IbI pEIIEHHS LIENbIX U IPOOHO-

14. . 23.09
panMoHaIbHBIX YPABHEHUH U HEPABEHCTB

15. MHorouieHsl OT OJHON EpeMeHHOM. Jleenne 24.09
MHOTO4JI€Ha HA MHOTOWIEH C OCTaTKOM. Teopema besy

16. MHorousieHs! ¢ neasMu Kodppunuentamu. Teopema 2709
Buera

17. | Perienune cucrem JIMHENRHBIX YpaBHEHUIA 30.09

18. Pemrenune cucrem TMHEWHBIX YpaBHEHHHA 30.09
Martpuna CUCTEMBI JINHEWHBIX YPABHEHUN.

19. Omnpenenurens MaTPULBI 2X2, €T0 TEOMETPHUECKHHA 01.10
CMBICJI U CBOMCTBA; BEIYMCIICHUE €TO 3HAUCHUS

20. OnpeﬂeJmTeJIL MaTpULbl 2X2, ero reOMETPUYECKAN 04.10
CMBICJI U CBOMCTBA; BEIYMCIICHUE €T0 3HAUCHUS

21 HpmieHeHHe OMIPEAEIHTENIS U PEIICHIS CHCTEMBI 07.10
JUHEIHBIX YpaBHEHUN

29 PGI_HCE-II/IC MPHUKIA/IHEIX 33724 C MOMOIIBIO CHCTEMBbI 07.10
JIUHEIHBIX YpaBHEHUN

23 PGI_HCE-II/IC MPUK/IAZIHBIX 32124 C MOMOILBIO CHCTEMbL 08.10
JUHEIHBIX YpaBHEHUN

24 KonTpoabHasi padora: «PaunonajbHbie ypaBHEeHUs 11.10
U HepaBeHCcTBa. CucTeMbl JIMHENHHBIX YPAaBHEHHI»

o5 OyHK1M, criocoObl 3aganus GyHkuuu. Bzaumuo 14.10
obOparnbie pynkunu. Kommosunus GyHkumii

2. I'paduk pyHkmu. IaemMeHTapHBIE TPEOOpPa3OBaHUS 14.10
rpadukoB QyHKUIUN
OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUE€HUM

217. dynkuun. Hynu Gynkuuu. [IpoMexyTKH 3HaK 15.10
MIOCTOSIHCTBA

28. Yéruele n HeuéTHble (pyHKUIMU. [leproauueckue 18.10
¢bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (DYHKLIUH

29. | MakcumyMbl 1 MUHEMYMBI (yHKIMH. Hanbosbiiee u 21.10




HaAaNMMCHBIICC 3HAYCHUC q)YHKI_II/II/I Ha IMMPOMCIKYTKC

Jluneitnas, kBagpaTUuHas U 1poOHO-JIIMHENHAS

30. 21.10
GyHKIIH
31 DneMeHTapHOEe UCCIIEIOBAaHUE U MOCTPOCHHUE rpaukoB 2210
| otux QyHkmi '
32 DneMeHTapHOe UCCIIEIOBAaHHUE U TIOCTPOCHHUE rpahuKoB 25 10
| otux QyHKImi '
33. | Crenens ¢ nensM nokaszaresieM. bunom HeloTona 08.11
34. | Crenens ¢ nensM nokaszaresieM. bunom HeloTona 11.11
35 Crenennas GyHKIUSA ¢ HATYPATBHBIM U TEJBIM 11.11
" | mokasarenem. Eé cBolicTBa 1 rpapuk '
36 ApubdMeTnuecknii KOpeHb HATYPAILHOU CTETICHU U €T0 1211
' CBOMCTBA '
37 Apudmernyeckuil KOpeHb HaTypaJIbHON CTETNIEHU U €T0 15.11
CBOWCTBA
38 [IpeoOpazoBaHust YHCIOBBIX BBIPAXKEHUH, COIEPIKAIINX 18.11
' CTENEHU U KOPHU '
39 [IpeoOpazoBaHus YMCIOBBIX BRIPAXKEHUH, COIEPIKAITUAX 18.11
' CTEIEHH U KOPHH '
40 [IpeoOpa3oBaHust YUCITIOBBIX BBIPAKCHHIA, COACPIKAIINX 1911
' CTEIEHH U KOPHH '
a1 Wppanmonansubie ypaBHeHUs1. OCHOBHBIE METO/IbI 2211
' pelIeHNs] HPPAITMOHAIBHBIX YPaBHEHHH '
42 Wppanmonaisubie ypaBHeHUs1. OCHOBHBIC METO/IbI 25 11
' pelIeHNs] HPPAIMOHAIBHBIX YPaBHEHHH '
43 Wppanmonaisubie ypaBHeHUs1. OCHOBHBIC METO/IbI 2511
' pelIeHNs] HPPAITMOHAIBHBIX YPaBHEHHH '
44 PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUN 26.11
' UPPAIMOHAIBHBIX YPaBHEHUH '
PaBHOCHIIBHBIC TTEPEXOIbI B PEIICHUU
45, oc e Mepexo/Ibl B pele 29.11

UppalMOHAJIBHBIX YpaBHEHUH




PaBHOCWIIBHBIE ITEPEXO/IbI B PELICHUU

46. b 1 02.12
UPPALUOHAIBHBIX YPaBHCHUN
47 PaBHOCHITBHBIC TIEPEXO/IbI B PEIICHUN 1 02.12
" | uppanMoHaIbHBIX YPaBHEHUI '
48 CoiicTBa u rpaduk KOpHS N-0i CTETIEHN KaK (GyHKIUU 1 03.12
' 00OpaTHO¥ CTENICHH C HATYPAIbHBIM MOKA3aTeIeM '
49 CpoiicTBa U rpaduK KOpHsI N-0i CTENEHU KaK (PyHKINH 1 06.12
' 00paTHO¥ CTENICHH C HATYPAJIbHBIM MOKa3aTeieM '
50. CreneHb ¢ pallMOHAILHBIM TI0KA3aTeIeM H eé CBOMCTBA 1 09.12
51. Crenens ¢ palMoOHAILHEIM ITOKA3aTeNeM U €€ CBOMCTBA 1 09.12
52. CreneHb ¢ pallMOHAILHBIM TI0KA3aTeIeM B eé CBOMCTBA 1 10.12
53. | TokasarenbHas QyHKIUS, €€ CBOWCTBA M rpaduK 1 13.12
54 Wcnonb3oBanue rpaduka QyHKIUU A pelIeHUs 1 16.12
" | ypaBHEHHI '
55 Hcnonws3oBanne rpaduka GyHKIIUU A1 PEIICHUS 1 16.12
" | ypaBHeHMi '
56 [TokazarenbHble ypaBHeHUA. OCHOBHBIE METOIbI 1 17.12
" | peleHus MoKa3aTelbHbIX YpaBHEHHI '
AJIMHUHHMCTPATUBHAS KOHTPOJIbHAs padora 3a 1
57 noayroaue (KonrpoabHnas padora: «CreneHnast 1 20.12
¢ynknusa. CpoiictBa u rpaduk KopHs N-0i
crenenn. UppanuoHajibHble ypaBHEHHS)

58 [Toka3zatenbHble ypaBHeHHsI. OCHOBHBIC METOIbI 1 2312
' peleHHsI MOKa3aTeNIbHBIX YPaBHCHHUI '
59 [Toka3zatenbHble ypaBHeHHsI. OCHOBHBIC METOIbI 1 2312
' peleHHsI MOKa3aTeNIbHBIX YPaBHCHHUI '
60. | Jlorapudm uuncna. Coiicta norapudma 1 24.12
61. | Jlorapudwm uucna. Coiictsa norapudma 1 27.12
62. | Jlorapudwm uncna. Coiicta norapudma 1 30.12
63. JlecsiTUYHBIE U HATypallbHbIE JIOTapUPMBI 1 30.12




64. JlecATUYHBIE U HATypaJbHBIE JIOTapUPMbI 10.01

65. [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIIX 13.01
sorapumMsl

66. [IpeoOpazoBaHue BBIpAKEHHIA, COACPIKAIIIIX 13.01
norapumMsbl

67. [IpeoOpazoBaHue BBIpAKEHHIA, COACPIKAIIIX 14.01
Jorapugmsl

68. | Jlorapudmuueckas QyHKIHs, €€ CBOWCTBA U rpaduK 17.01

69. | Jlorapudmuueckas GpyHKuus, €€ CBOMCTBA U TpaduK 20.01

70. chonwo\gam&e rpaduka QyHKUIUU AJIs peleHus 20.01
ypaBHEHHHA

71 HCHOHBSOfaHﬂe rpaduka GyHKIUU IS peIIeHUs 2101
ypaBHEHHHA

72 Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METO/IbI 24.01
peleHust JorapupMHUUECKUX ypaBHEHUN

73, Jlorapudmuueckue ypaBHeHUsl. OCHOBHBIE METOIbI 27 01
peleHust JorapupMHUUECKUX ypaBHEHUN

74. Jlorapudmuueckue ypaBHeHUsl. OCHOBHBIE METOIbI 27 01
peleHust JorapupMHUUECKUX ypaBHEHUN

75 PaBHOCHIIBHBIE NTEPEXO/IbI B PELIEHUU 28.01
norapu(pMHUUECKUX YpaBHEHUIN

76. PaBHOCHIIBHBIE NTEPEXO/IbI B PELIEHUU 31.01
Jorapu(pMUUECKUX YpaBHEHUHN
KonTtpoubnasn padora: «Iloka3aTrenbHas u

77. | norapupmuueckas pynkuuu. [lokazaTeabHbIe U 03.02
JorapupmMuyecKkue ypaBHeHHsA»

78, CuHyc, KOCUHYC, TAHT'€HC ¥ KOTaHT€HC YHCIIOBOTO 03.02
apryMeHTa

79. CuHyc, KOCHHYC, TAHT'€HC ¥ KOTaHT€HC YHCIIOBOTO 04.02
aprymMeHTa

80. | ApkcuHyc, apKKOCHHYC ¥ aPKTAHT€HC YHUCIIOBOTO 07.02




aprymeHTa

ApKcuHYC, apKKOCUHYC U apKTaHI€HC YHUCIIOBOTO

81. 1 10.02
aprymeHra
gy | Tpuronomerpnyeckas OKpY:KHOCTb, ONIPE/ICIICHNE 1 10.02
TPUTOHOMETPUYECKMX (DYHKIMI YKCIOBOIO apryMeHTa
g3 | TpHMrOHOMETpHYECKas OKPYKHOCTB, OPEACICHHE 1 11.02
TPUTOHOMETPUYECKUX (DYHKIMI YKCIOBOTO apryMeHTa
84. OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1 14.02
85. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1 17.02
86. | OcHOBHBIE TPHTOHOMETPUYECKHE (HOPMYJIBI 1 17.02
87. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1 18.02
88. | IIpeobpa3oBanue TPUTOHOMETPHUIECKHX BBHIPAKEHHI 1 21.02
89. | IIpeobOpa3oBaHne TPUTOHOMETPHYECKUX BBIPAKEHUIA 1 24.02
90. | IIpeobpa3oBaHKe TPUTOHOMETPHUECKUX BLIPAXKEHHIM 1 24.02
91. | IIpeobpa3oBaHKe TPUTOHOMETPHUECKUX BLIPAKEHHIM 1 25.02
92. | Peliennie TPUrOHOMETPHUECKUX YPABHEHHI 1 28.02
93. | Pemlenne TpUrOHOMETPHUUECKUX YPABHEHUI 1 03.03
94. | Pemienne TPUrOHOMETPHUECKUX YPABHEHHI 1 03.03
95. | Pemrenne TPUrOHOMETPHUECKUX YPABHEHHI 1 04.03
96. | PemieHue TPUTOHOMETPUYECKHUX YPABHEHUM 1 07.03
97. Pemenune TpuroHoMeTprUUECKUX YpaBHEHHIMA 1 10.03
98. Pemenue TpuroHoMeTprUUECKUX YpaBHEHHIMA 1 10.03
99, KonTpoabHasi padora: «Tpuronomerpudyeckue 1 11.03
BBIPA’KEHHS] H TPHTOHOMETPHYECKHE YPABHEHMsI»
[Tocie1oBaTENBLHOCTH, CIIOCOOBI 3aaHusI
100. | mocnenoBarenbHOCTEl. MeTo MaTeMaTUYeCcKOit 1 14.03
UHIYKIH
101. | MoHOTOHHBIE U OIpaHUMYEHHBIE OCIEI0BATETLHOCTH. 1 17.03




Hcropus ananmsa 6ECKOHEUHO MAJTBIX

102. | Apudpmernueckas nporpeccus 1 17.03
103. | I'eomerpuueckas nporpeccus 1 18.03
104. | Beckoneuno yObIBaroIas reOMETPUYECKAS TPOIPECCHS 21.03
105. CymMa O6eckoOHEeuHO yOBIBArOIIEi reoMeTpUIeCcKOi 1 04.04
IPOTPECCHU
106. JIMHEWHBIN 1 SKCITOHEHIMAIBHBIN pocT. Yuco e. 1 07.04
dopmyJia CI0KHBIX TPOLIEHTOB
107. JIMHEWHBIN 1 SKCITOHEHIMAIBHBIN pocT. Yuco e. 1 07.04
dopmyJsia CI0KHBIX TPOLIEHTOB
108, | Vicrionb3oBanie pOrpecchu Uil PeleHNs PEabHbIX 1 08.04
3a/1a4 IIPUKIIAHOTO XapaKTepa
109. | HenpepsiBHbIe QYHKIMHU U UX CBOWCTBA 1 11.04
110. | Touka paspbiBa. AcuMITOTHI rpaduKOB QYHKIMII 1 14.04
111. | CpoiicTBa QyHKIUI HETPEPLIBHBIX HA OTPE3KE 1 14.04
112. | CpoiicTa QyHKIMIT HENPEPHIBHBIX HA OTPE3KE 1 15.04
113. | Meron vHTEpBANOB 11 PEIIECHHS] HEPABEHCTB 1 18.04
114. | Meron vHTEpBANOB 118 PEIIECHHS HEPABEHCTB 1 21.04
115. | Meron uHTEpBANOB 11 PEIIECHHS] HEPABEHCTB 1 21.04
116. [IpumeHeHue CBONCTB HENPEPHIBHBIX (DYHKIIUH [ 1 22 04
pelienus 3a1ay
117. | MpomexyTounas aTrecramus 1 25.04
118. | Ilepsas u BTOpas npou3BogHbIE HYHKIUH 1 28.04
119. | Onpenenenune, reomeTprUYECKUiA CMBICI TPOU3BOJHON 1 28.04
120. | Onpenenenve, pusnuecKkuii CMBICI TPOU3BOIHOM 1 29.04
121. | YpaBHenue kacareiabHON K rpaduKy GYHKIHN 1 05.05
122. | YpaBHenue kacareiabHON K rpaduKy GYHKIHN 1 05.05
123. | TpousBoaHbie d1eMeHTAPHBIX (YHKIUIH 1 06.05




124. | TIpousBoaHbie 31eMEHTAPHBIX QYHKIIUI 1 12.05

195. [TpousBoHas cyMMLI,V MPOU3BEICHUS, YACTHOTO U 1 12.05
KOMMO3UIIMU (DYHKITUN

126. [TpousBoHas CyMMI)I:J MIPOU3BEICHUS, YACTHOTO U 1 13.05
KOMMO3UIIMU (DYHKITUN

127, [TpousBoHas cyMMLI,v MIPOU3BEICHUS, YACTHOTO U 1 16.05
KOMTMO3UIUHU (DYHKITUN

128. | KonTpoannas padora: «IIpousBoanas» 1 19.05

129, [ToBTOpeHuUe, 0600IIeHNE, CUCTEMATH3AIUs 3HAHUM 1 19.05
«YpaBHEHUS»

130. [ToBTOpeHmMe, 0000IIEHNE, CHCTEMATH3aIUs 3HAHNUI 1 20.05
«YpaBHEHUS»

131. [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS 3HAHUH | 1 2305
«DyHKIHN

132, [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIMS 3HAHUH | 1 26.05
«DyHKIHN

133, [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3aIlUs 3HAHNM | 1 26.05
«ITpousBoaHas»

OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 133




6. YYEBHO-METOJMYECKOE OBECHEYUEHUE OEPA30BATEJIBLHOI'O
MMPOLIECCA

OBSI3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
Maremaruka. Anrebpa W Havajga mMareMatudeckoro aHaiausa : 10-i kiacc : yriayOnéHHbIN

ypoBeHb : yueObnuk / A.I'. Mep3msak, [.A. Homuposckuii, B.M. IloxskoB. — Mocksa :

[Ipoceuienue, 2023

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1.

Marematuka. AnreOpa W Hayajna MaTemarudyeckoro anammsza @ 10-i1 knmace
yrayOnéHHbIN ypoBeHb : yueOHuk / A.I'. Mep3msk, [I.A. Homuposckuii, B.M. Ionskos.
— Mockaa : [Ipocsemienue, 2023

Maremaruka. AnreOpa W Hayajga MaTeMmaruyeckoro aHammsa : 11-i1 knmace
yrayOn€HHbIN ypoBeHb : yueOHuk / A.I'. Mep3msixk, [I.A. Homuposckuit, B.M. Ilomnskos.
— Mocksa : [Ipocsemenue, 2023

AnreOpa u HayaJla MaTeMaTHYeCKOro aHaiu3a. Jlumaktuueckue marepuansl. 10 kmacc:
6a3oBeiii 1 npodmibHblil ypoBar/ M.K. Iloramos, A.B. lleskun — M.: IIpocsemienue,
2021

Meroanueckue pekomenaanuu / M.K. Iloramos, A.B. Illeskun — M.: IIpocsemienue,
2021

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.

© oo NO kWD

Enunas  xomutekumss — 1udpoBBIX  00pa3oBaTenbHBIX — pecypcoB  http://school-
collection.edu.ru/

Poccwuiickas snekrponnas mkona (POL) https://resh.edu.ru/

HHuTepakTrBHasS 00Opa3oBareabHas oHIaiH-IaThopma «Yuu.py» https://uchi.ru/
Oo6pazoBarenpHbIi opTai «AKmace» https://www.yaklass.ru/

Oo6pazoBarenbHbii opTan «MHaboypox» https://infourok.ru/

LenTp onnaitH-o0yuenus «Doxchopm» http://foxford.ru

Maremartuueckue 3Troasl https://etudes.ru/

denepanbHbI HHCTUTYT TEIAaroruueckux uamepenuii http://www.fipi.ru

®denepanbHblil mopran «Poccuiickoe oopazoBanue» http://www.edu.ru
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7. JIUCT ®UKCUPOBAHUS UBSMEHEHHWH U JONIOJTHEHU B PABOUYEN

INPOI'PAMME

Hama
8HeCeHUA
U3MEHEeHUIl,
OONONIHEHUTL

Cooeporcanue

Coznacoeanue c
3amecmumesnem
oupexkmopa (noonuchu,
pacuwiugpoexa noonucu,
oama)

Iloonuce
auua,
6Hecuezo
3anucoy




COI'NTACOBAHO

HpOTOKOJ'I 3aCCIaHuA MCTOANYCCKOI'O

coseta MBOY «JIuneit Ne 13»
ot 31 aBrycta 2024 roga Nel

Anuna BnagumupoBHa Jlemunosa

COI''TACOBAHO

3amectutens qupekropa no YBP
Kapune I'epmanoBna Epemsin

31 aBrycra 2024 rona

JOKYMEHT ITOATIMCAH
SJIEKTPOHHOM MO ATTUCHIO
3amecturens aupekropa no YBP
JemunoBa Anuna BraagumupoBaa
Toanucano: 31.08.2024r.
KBamubuuupoBaHHast OAIHCH:
40B360942F31E16FDBEABOE18D96FA88

JOKYMEHT INIOAIIMCAH
SJIEKTPOHHOM TTOATHCHIO

3amectuTens aupekropa no YBP

Epewmsin Kapune ['epmanoBHa

IMoamucano: 31.08.2024r.
KBamudunrpoBaHHas HOANHCH:
4E7BBD831EF31D995F5677F31BD2C4A0




