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MNOSICHUTEJIBHAS 3AITUCKA

YueOHbII Kypc «AnreOpa W Havajla MaTeMaTHYEeCKOTO aHajiu3a» SBISACTCS OJHHM U3
HanOoJiee 3HAYUMBIX B IpPOrpamMMe CpeJHero oomiero o0pa3oBaHUs, IMOCKOJBKY, C OIHOMN
CTOPOHBI, OH OOeCHe4YMBaeT WHCTPYMEHTAJIbHYIO 0a3y Uid H3y4YeHHs] BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C JAPYrod CTOPOHBI, (pOopMHUpYeT JIorTH4ecKkoe M abCTPaKTHOE MBIIIICHUE
oOydaromuxcsi Ha YpOBHE, HEOOXOIMMOM JJisi OCBOCHHS HMH(OPMATHUKH, OOIIECTBO3HAHUS,
UCTOPUHU, CIIOBECHOCTH M JPYIHMX JAUCHUIUIMH. B pamkax paHHoro y4eOHOro Kypca
oOydaronuecsi OBJA/IEBAIOT  YHHUBEPCAIbHBIM  SI3BIKOM  COBPEMEHHOW HAayKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUUIECKOU opme.

YueOHblif Kypc aireOpbl U Hayal MAaTEMaTHYECKOro aHajdu3a 3aKJIaJbIBA€T OCHOBY JUIS
YCIICIIHOTO OBJAJCHUS 3aKOHaMHU (DU3HKH, XUMHH, OWOJIOTUH, TOHHMMAHUS OCHOBHBIX
TEHACHIMHA pPa3BUTHS IKOHOMUKH M OOUIECTBEHHOM >XU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIb30BATH UX IS
JanbHeWIero oOpa3oBaHus W B IIOBCEJIHEBHOM >KM3HU. B TO ’xe Bpems OBJajJeHUE
a0CTPaKTHBIMM U JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSMHU aireOpbl U MaTeMaTU4YECKOIO aHalIu3a
pa3BUBAaeT YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHMHHOCTH, [IOKA3bIBATh
YTBEPAKACHUSI C TOMOIIBI0 UHIYKIIMK U PacCyk1aTh NEAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKpETH3aIUlo, a0CTparupoBaHUE U aHAIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIILUICHHUE.

B xoxe u3ydyenus yueOHOro kypca «Anredpa ¥ Hayala MaTeMaTUYECKOTO aHaIH3a»
oOyyaroluecss MOJy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBLHOTO
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJENCH peanbHbIX CUTYallUid, WHTEPIPETAUU MOJYUYEHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ MPUMEPaMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE, HAYKE U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.

Y4eOHbIli Kypc 00JIaaeT 3HAYUTENBHBIM BOCIHTATENIBHBIM IOTEHIIMAIOM, KOTOPBIH
peanu3yeTcs Kak uepe3 yueOHbIH MaTepual, CrocOoOCTBYIOMIMM (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaK H depe3 crneuupuky y4eOHOW  JeATeNbHOCTH, TpeOyromei
IPOJOJDKUTEIBHON  KOHIIEHTpPAllMM  BHHUMAHMs, CAaMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTY4YEHHBII pe3ynbTar.

B ocHoBe Meronuku oOydeHus anrebpe M HayajlaM MaTeMAaTHYECKOTO aHAJIN3a JIEKHT
NeSITeTbHOCTHBIN MPUHIUT 00Y4EHUSI.

B crpykType yueOHOro Kypca «Anredpa 1 Hauana MaTeMaTHYeCKOro aHAJIN3a» BbIJCIEHBI
CIIEYIOIINE COJEpKAaTENIbHO-METOAUYECKHEe JTUHUM: «Yucia v BblUUCICHUS», «DYHKIUH U
rpadukny», «YpaBHEHUs U HEpaBeHCTBay, «Havana maremaTnueckoro ananusa», «MHOXeCTBa U
Joruka». Bce OCHOBHBIE CO/EPKATEIBHO-METOJWYECKUE JIMHUM H3YYaroTCsl Ha MNPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEAHEro oO0Iero oOpa3oBaHMs, €CTECTBEHHO JIOTOJHSASA APYT
JIpyra ¥ MOCTENEHHO HAaCBIIAsCh HOBBIMM TeMaMu U pasjaenamu. J[aHHbBIA ydeOHBIH Kypc
SBIISICTCS MHTETPAaTUBHBIM, IIOCKOJBbKY OOBEAMHSAET B cebe coJepKaHHe HECKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anredpa, TPUrOHOMETpPHs, MaTeMaTHUYECKUNA aHalu3,
TEOpHsl MHOXECTB, Maremarudeckas Joruka u apyrue. ITo mepe Toro kak oOyuarormmecs
OBJIaJIEBAIOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM alllaparoM, y HHUX IOCJIeI0BaTEeIbHO
(dopMHpyeTCsl U COBEpIICHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTHYECKyl0 MOJENb pealbHON
CUTyalluu, MPUMEHATh 3HaHUS, MOJy4YEHHbIE MPU H3YYEHHUU y4eOHOro Kypca, AJisi pelieHus
CaMOCTOSITENIbHO C(POPMYTUPOBAHHONH MaTeMaTHYeCKOM 3adauM, a 3aTeM HHTEPIPETUPOBATH
CBOM OTBET.

ConepxaTenpHo-MeToAMYeCcKass ~ JUHMA  «Yucnma M BBIUMCIEHHS» — 3aBeplIaeT
(dbopMUpOBaHNE HABBIKOB HCIIOJIb30BAaHUS JEHCTBUTENBHBIX UYHCEN, KOTOpOe OBLIO HAavyaTo Ha
YpOBHE OCHOBHOTO o0miero oopasoBanus. Ha ypoBHe cpeanero obimiero obpa3oBaHus ocoboe
BHUMaHHE yaenseTcss (OpMHUPOBAaHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ce0s1 MCIONIb30BaHKUE PA3IMUYHBIX (POPM 3alUCH YHCIa, YMEHHE J1elaTh NPUKUIKY, BBHIIOIHATH
npUOIMKEHHBIE BRIYUCIICHUS, OLIECHUBATh YHCIIOBbIE BHIpAXKEHUS, padOTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYaIOUIMMCS MHOXECTBAa HATypalbHbIX, LIEJbIX, PAlMOHAIBHBIX U




JIEHCTBUTEIILHBIX YHCEJ AOITOJHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX 4Hcel. B kakmom H3 sTux
MHOKECTB PACCMaTPUBAIOTCS CBOMCTBEHHBIC €My CHEIU(UUSCKIE 3a/1a4u U OTepaIliu: JIeJICHNe
HAIEJIO, OMNEPUPOBAHWE OCTATKAMH Ha MHOXECTBE IICNIBIX YHCEN, OCOOble CBOMCTBa
palMOHANTBHBIX M MPPAIMOHAIBHBIX YHCEN, apu(PMETHYECKHE ONepaliy, a TaKKEe H3BJICUCHUE
KOpHSL ~ HAaTypaJIbHOW  CTENEHHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucen.  braronmaps
MOCJICIOBATEILHOMY  PACHIMPEHHIO  Kpyra  HCIOJB3YeMBIX  YHCEI U 3HAKOMCTBY
C BO3MOXKHOCTSIMH WX TMPUMEHEHHWS JUIS peHICHHs pPa3InYHBIX 3a1a4  (OpMUPYETCS
MIPEACTABIICHHE O CJIMHCTBE MAaTEMaTHUKH KaK HAayku M e€ poJIdi B IOCTPOCHHH MOjeel
peabHOTO MHPA, IMUPOKO UCTIONB3YIOTCS 0000IICHIE U KOHKPETH3AIHSI.

Jlunusa «YpaBHEHUS W HEPABEHCTBa» peaM3yeTcs Ha MPOTSHKCHUHM BCETO OOy4YEHHUs Ha
YpOBHE cpemHero oO0mero oOpa3oBaHMs, IOCKOJBKY B KaxIoMm pasnaene I[Iporpammbl
MIPEAYCMOTPEHO pelIeHHuEe COOTBETCTBYIONIUX 3a/ad. B pe3ynapraTe 0Oyuarommuecs: OBJIaJICBAIOT
pa3IMYHBIMM ~ METOJAAMHU  PEIICHUS PAlUOHAIBHBIX, HWPPALMOHAIBHBIX, OKA3aTEIbHbIX,
Jorapu(MUUECKUX ¥ TPUTOHOMETPUUYECKUX YpaBHEHWH, HEPABEHCTB M CHCTEM, a TakK)Ke 3a/ad,
coaepxamux napamerpsl. [lomydeHHbIE YMEHHUSI IIMPOKO HMCIOJIB3YIOTCS TPH HMCCIEIOBAHUU
(GbyHKIHMI ¢ TOMOIIBbIO TPOU3BOAHOMN, IPU PEIICHUN MPUKJIAJHBIX 33/1a4 U 337]a4 Ha HaXOXKICHHE
HauOOJIBININX W HAMMCHBITUX 3HaYeHWH QyHKIWU. [laHHas comepikarenbHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH Pacy€Tsl Mo ¢GopMynaM, IpeodpazoBaHuUs
palroOHATBHBIX, UPPAMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAKXKE BBIPAKECHUMH,
CoJlepKalluX CTerneHu u Jjorapudmbl. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOAUT JANbHEHIIee pPa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBINUJICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKUA ACTYKTUBHBIX PACCyKICHHH, paboThl C CHMBOJIbHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEM M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHUs] TPAKTHUECKUX U €CTECTBEHHO-
HAy4YHBIX 3a]1a4, HAIJISIIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKA HAYKH.

CopepxarenbHo-MeToANYECKasE TUHUSA «DYHKIUH U TpadUKM» TECHO MEPEeIIeTaeTCs C
IPYTMMH  JIMHHSIMH ~ y9e0HOro  Kypca, TIOCKOJBKY B KakKOM-TO  CMBICIE  3a1aér
MOCJIEIOBATEIbHOCTh ~ M3Y4Y€HUs1 Marepuana. 3ydeHue  CTEneHHOH, IOKa3aTelbHOM,
norapu(MUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIUNA, X CBONCTB M rpadMKOB, UCIIOJIH30BAHUE
byHKIMI Ui pemieHusl 3a7ad W3 JPYTUX YYeOHBIX MPEAMETOB U PEalbHON JXKU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKHMM aHAJM30M, TaK M C pelIeHHEM ypaBHEHUM W HepaBeHCTB. [Ipu
3TOM OonbpIlloOe BHUMaHuE yaensercs (QOPMUPOBAHUIO YMEHHsS BBIpaXaTb (Gopmyramu
3aBUCUMOCTH MEXIY Pa3JIMUYHbIMU BEJIMYMHAMH, UCCIIEIOBATh MOJyUYeHHbIE (DYHKIINH, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTeNbHON JIHMHUM HAlleJieH Ha pa3BUTHE YMEHHH U
HAaBBIKOB, TO3BOJISIONIMX BBIpAXKaTh 3aBUCHUMOCTH MEXIY BEIMYMHAMHU B pazinyHON (opme:
aAHAIUTUYECKOW, Tpaduueckod U ciaoBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIIJIEHUSI, CHOCOOHOCTH K  OOOOIIEHHI0O H  KOHKPETH3allUH,
HCITOJIb30BaHUIO aHAJIOTHA.

ConepxarenbHas nuHus «Hagama maremMaTH4ecKOTo aHajau3a» TMO3BOJSET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTUYEeCKHX, TaK U MPUKIAAHBIX 33/1a4, JTOCTYIHBIX 00ydJarommumcs,
TaK KaK Yy HUX TOSIBJISETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOKHBIX (DYHKIHHI, OMPEIEsITh UX
HauOOJbIIMEe U HAUMEHBIINE 3HAUYEHUS, BRIYUCIATH IJIOMAAN GUTyp U 0ObEMBI Tell, HAXOAUTh
CKOPOCTH W YCKOpPEHHWsI TmporieccoB. JlaHHas coxaepkaTenbHas JHWHHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH IIOCTPOEHUS MaTEMaTHYECKUX MOJENEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HaxOJIUTh HaWJIydlllee pelieHWe B NPHUKIAJAHBIX, B TOM YHCIE COIHATHHO-2KOHOMHYECKHX,
3a/a4ax. 3HAKOMCTBO C OCHOBaMH MaTeMaTHYeCKOTO aHajin3a CIOCOOCTBYET pPa3BUTHUIO
a0CTPaKTHOTO, (POPMATHLHO-JIOTHYECKOTO M KPEATUBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U ucKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIINUXCS PE3YJIbTAaTax, MOJYyYEHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH KaK HAYKH, U
00 UX aBTOpax.

ConepkarenbHO-MeTOIMUecKass JHMHUS «MHOXKeCTBa M JIOTMKa» BKJIIOYaeT B ce0s
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4YeCKON JIOTUKU. TeopeTHMKO-MHOKECTBEHHBIE




MPEJICTABICHHUS] TPOHU3BIBAIOT BECh KypC IIKOJBHONH MaTEeMaTHKU W MpeajaralT Haubolee
YHUBEpPCATIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3fesibl MaTeMaTUKH W €€ MPUIOKEHHM, OHU
CBSI3BIBAIOT Pa3HbIE MAaTEMATUYECKHUE TUCIUIUIMHBI U UX MPUIIOKEHHS B equHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTh OOyYarolmeMycs IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOI MaTeMaTUKU U HCIOJb30BaTh €ro ISl BBIPAXKEHUS CBOMX MbICiel. [pyrum
BAKHBIM NPU3HAKOM MAaTE€MAaTUKU KaK HAYKH CIEAyeT NPU3HATh CBOWCTBEHHYIO €l CTPOrOCTh
000CHOBaHUIM W  CJIEIOBAaHUWE ONPECACHHBIM IMpaBUJiaM TOCTPOCHUS  JI0KAa3aTEIbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MAaTE€MaTH4YEeCKOW JIOTMKU CIHOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO
MBIIUICHUS] 00YYaIOIINXCsl, MO3BOJISIET UM CTPOUTH CBOW PACCYXKICHUS HA OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIILICHUSI.

B yueOHOM Kypce «AnreOpa 1 Hayajla MaTEMAaTUYECKOIO aHAJIN3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHUYeCKOT0 MOJIETTMPOBaHUs, KOTOpbIe MPHU3BAHBI CHOCOOCTBOBATH (HOPMHPOBAHUIO
HABBIKOB MTOCTPOEHUS MOJIeJIEH pealbHbIX CUTYyallui, UCCIEIOBAHUS ITUX MOJIeNIEH C MOMOIIbIO
anmapara ajaredpbl U MaTeMaTH4YeCKOro aHalli3a, MHTEPHPETAlud IMOJIyYEHHBIX DPE3yIbTaToB.
Takue 3amaHusl BIUIETEHBI B KaXIbId M3 Pa3JeiOB MPOrPaMMBbl, MOCKOJIBKY BECh MaTepual
yu4eOHOro Kypca IIMPOKO HCIOJNB3YeTCs JUIsl pElIeHUs NPUKIAaTHBIX 3aaad. [Ipu pemenun
pPETBHBIX MPAKTUYECCKUX 3a7a4 oOydJaromuecss pa3BUBAIOT HAOIIOJATeLHOCTh, yMEHHE
HAaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIb30BaTh aHAJOTHIO, 0000maTh U
KOHKPETH3UPOBaTh Tmpobiemy. JlesrenpHOCTh 10 (OPMHPOBAHHIO HABBIKOB  PEIICHUS
MPUKIIAIHBIX 33/1a4 OpraHU3yeTcs B MpoIlecce U3yueHUsl BCeX TeM yuyeOHOro Kypca «Anredpa u
Hayajia MaTeMaTUYEeCKOro aHaIu3ay.

Ha u3yuenue yueOHOro Kypca «Airedpa u Hauajga MaTeMaTHYECKOrO aHallM3a» OTBOAUTCA 272
yaca: B 10 kitacce — 136 uacoB (4 yaca B Heneno), B 11 kiacce — 136 vacoB (4 yaca B HEJEINIO).
COILEPKXAHUE OBYYEHUSA

10 KJIACC

Yucsia ¥ BbIYUCICHUSA

Panmonanenbie yncina. OOBIKHOBEHHBIC W JACCITHYHBIC APOOH, MPOIEHTHI, OCCKOHEYHBIE
nepuoanydeckue 1podu. [IpuMenenue apodeii u MPOIEHTOB IS pelIeHHs TPUKIIATHBIX 3a7a9 U3
Pa3IMYHBIX OTpaciel 3HAHUW U peaTbHOM JKU3HU.

JeiicTButensHble 4Kcna. ParuoHanbHble M HMppalMoOHANbHBIE yucia. Apudmernyeckue
onepaluuy ¢ JIECUCTBUTEIIBHBIMU 4YHCIaMU. MOIynb JEUCTBUTEIBHOIO YWCIA M €ro CBOMCTBA.
[TpuOnmkEHHbIE BBIYUCICHUS, TMpaBWIA OKPYIJICHHs, TNPUKHUIKA U OIEHKa pe3ylbTara
BBIYMCIICHHI.

Crenensb ¢ 1enbiM nokaszarenem. bunom Herotona. Mcnonb3oBanue noaxonasiieil GopMel
3aMUCH JACHUCTBUTEIBHBIX YHCEI JUISl PEIIEHUs MPAKTUUECKUX 3a/1a4 U MIPEICTABIICHUS] TaHHbBIX.

ApudmeTnieckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBA.

CreneHb ¢ palMOHAIBHBIM IOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM
MOKa3aTeJeM.

Jlorapudm uucna. Coiictsa jorapudma. JlecITHIHBIE U HATYpATbHBIE JIOTAPU(PMBI.

CuHyc, KOCHHYC, TaHT€HC, KOTAHT€HC YHCIOBOI'O apryMeHTa. APKCHUHYC, apKKOCHHYC U
apKTaHT€HC YKCIOBOI0 apryMeHTa.

YpaBHeHUsS M HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHBIE TIpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIbHBIE ypaBHEHUS U ypaBHEHUs-CiieIcTBUs. HepaBeHCTBO, perieHue HepaBeHCTBa.

OCHOBHBIE METOJIBI PEIIEHUS 1ETbIX U APOOHO-PAIMOHATBHBIX YPABHEHHI W HEPABEHCTB.
MHorousneHsl OT OJHOM NEepeMEeHHOW. JleneHne MHOrousieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muaorousnens! ¢ nensivMu kodddurmmentamu. Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUM, COJIEPKAIINX CTENICHH U KOPHH.

Uppanvonansupie  ypaBHeHHs. OCHOBHBIE METOJABI  PEIICHHS  WPPAMOHATBHBIX
YpaBHEHUM.

[TokazaTenpHbIe ypaBHeHUs. OCHOBHBIE METO/IBI PEIIEHHUS MTOKA3aTEIHHBIX YPABHEHHH.

[TpeoOpazoBaHue BhIpaKEHHH, COIEPIKALTUX JTOTapr(MBI.




Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOAbI pEIICHHUs JIOrapU(pMHUECKUX
YpaBHEHUU.

OcHoBHBIE TpHUroHOMeTpHueckue ¢(opmynsl. [IpeobpazoBaHne TPUTOHOMETPHUECKUX
BbIpaXE€HUM. PerieHre TpuroHoMeTpuyecKux ypaBHEHUM.

Pemienne cucrem IMHEHHBIX ypaBHEHMH. Marpuia CHCTEMbl JIMHEHHBIX YpPaBHECHMIA.
Onpenenurens MaTpuipl 2X2, €ro TreOMETPUYECKUH CMBICI W CBOMICTBA, BBIUHCIEHUE
€ro 3Ha4CHMs, IIPUMEHEHUE OIPEACINUTEN Ul PELICHUs CHUCTEMBbl JIMHEHMHBIX YPaBHEHUM.
Pemenne npukiagHbIX 3aJad C IOMOLIBKO CHCTEMBI JIMHEHHBIX ypaBHeHMH. Mccienosanue
MIOCTPOEHHOM MOJIETHU C TOMOUIBIO MAaTPULL U ONIPEAECITUTENEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJEJICH pealbHOM CUTyallud C IOMOILBIO YPABHEHHH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMH M HEPABEHCTB K DPEIICHMI0 MaTEMaTUYECKMX 3aJad U
3ajjay U3 pa3IMuHbIX 00JacTell HayKu U peaabHOM KU3HU.

DOyHKUUH U rPapuKu

OyHKuMsA, crnocobbl 3anaHus (yHKUMU. B3auMHo oOparsble (ynkuuu. Komnosunums
¢ynkuuii. ['paduk dpyHkumun. DnemMeHTapHbIe peodpa3zoBaHus TpaPuKoB (yHKITHA.

OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHuM ¢yHkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HaKonocTostHcTBa. UErHble W Heu€TtHble (QyHKuuU. [lepuogmueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHMUMYMbl (QpyHKiuu. HanOosnbiiee 1 HauMeHblee
3Ha4YeHUs (PYHKIIUU Ha TPOMEKYTKE.

Jlunelinasi, kBaipaTU4yHas U APOOHO-JIMHEHHAs QyHKIUHU. DJIeMEHTapHOE UCCIIe0BAaHUE U
MOCTPOCHHE UX IPA(PHKOB.

CrenenHass (QyHKIMS C HaTypaJbHBIM M LENbIM Ioka3areneM. EE cBoiictBa u rpaduk.
CpoiicTBa 1 rpaduK KOpHSA N-Oi CTENeHW Kak (PYHKIHMH OOpaTHON CTENEHH C HATYpaJbHBIM
IIOKAa3aTeJIEM.

[TokazarenpHas u norapupmudeckas GyHKINHU, UX CBOMCTBa U rpaduku. Mcmonb3oBanue
rpaduKoB QYHKIUH U1 peleHns ypaBHEHUH.

TpuroHomerpuveckass OKPYKHOCTb, OIpEICIIEHUE TPUTOHOMETPHUYECKUX  (HYHKIIMNA
YKCIIOBOTO apryMEHTA.

@OyHKIMOHAIbHBIE 3aBUCMOCTH B PEAJIBHBIX Ipolieccax U SBJICHUSX. [’ papuku peanbHbIX
3aBUCUMOCTEH.

Hayana maTemMaTH4yecKoro aHajaimsa

[TocnenoBarenbHOCTH, CIOCOOBI 3aJjaHUs TOCIE0BaTebHOCTEH. MeTol MaTeMaTnyecKoi
WHIAYKIUA. MOHOTOHHBIE M OrpaHUYEHHBIE ITOCIIEIOBATEIBHOCTH. VICTOpUS BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHaJIn3a Kak aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas U reoMerpuueckas — mporpeccud.  beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOLIEH I'€OMETPHUECKONW MPOrpecCUi.
JIMHENHBI M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMmyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IPOrPECCUU ISl PELICHHs] pEAJIbHBIX 33Ja4 IPUKJIAJHOI0 XapaKkTepa.

HenpepbiBHble (QyHKIMM U HUX cBOHCTBA. TOUKM pas3pbiBa. ACHMIITOTHl TI'paUKOB
¢ynkuuii. CBoiicTBa (DyHKIMI HENMpPEpBIBHBIX Ha OTpe3ke. MeToj MHTEpBAJIOB JUISl pEIICHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HeNpepbIBHBIX (DYHKIIHM JJIsl pelIeHUs 3a/1a4.

[TepBas u BTOpas nmpou3BoaHble GyHKIMH. OnpeneneHne, reoMeTpUIecKuil U HPU3NYecKHii
CMBICI POU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpa@uKy QyHKINH.

[TpousBosHbIe ArieMeHTapHbIX (QyHKIMHA. [Ipon3BogHAs CyMMBI, TPOU3BEACHHS, YACTHOTO
¥ KOMIO3UINU QYHKIUH.

MuoxecTBa H JIOTHKA

MHOkecTBO, Olepany HajJ, MHOXECTBaMU M UX cBoicTBa. Jlnarpammel Ditnepa—BeHHa.
[IpuMeHEeHNnE TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Juid ONUCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTrUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, Teopema,  CBOMCTBO ~ MaTeMaTHYECKOro  OOBEKTa,  CJIEJCTBHE,
JI0Ka3aTelIbCTBO, PABHOCUIIbHBIE YPABHEHUSI.

11 KUIIACC




Yucsa v BbIYUCICHUSA

Harypaneuble u uensle uucna. [IpuMeHeHHMe NpPU3HAKOB JEIMMOCTH LEJbIX YHUCEN,
HanOonpImi obmwmit genurens (nanee — HOJI) n nanmensmee obmee kpatHoe (nanee — HOK),
OCTaTKOB IO MOJYJIIO, allropuT™Ma EBKMIa 715 pelieHus 3a4a4 B LEJIbIX YUCIAX.

KommnekcHble uncna. Anrebpawueckass W TpUTOHOMETpUYecKas (GOpPMBI  3amUCH
KOMIUIEKCHOTO yucia. ApudMeTHUeCcKre ONepalud ¢ KOMIUIEKCHBIMH unciamu. M3o0paxkenue
KOMIUIEKCHBIX YHCEJI HA KOOpAUHATHOM MtockocTh. Popmyiia Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uucia. llpuMeHeHne KOMIUJIEKCHBIX 4YHCEN JJs pelieHus (Uu3ndeckux u
r€OMETPUYECKUX 3a/a4.

YpaBHeHUs1 1 HEPABEHCTBA

CucremMa u COBOKYITHOCTb YPaBHEHHM M HEPABEHCTB. PABHOCHIIbHBIE CUCTEMBI M CUCTEMBbI-
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT16op KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH C IOMOIIbIO TPUTOHOMETPUUECKOU
OKPY’KHOCTH. PenieHne TpuroHoMeTpuyecKux HEpaBeHCTB.

OCHOBHBIEC METO/IbI PEIICHUS MTOKA3aTENbHBIX U JIOTapU()MUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPAIIMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEW pallMOHAIbHbBIX, HPPALIUOHATIbHBIX,
MOKA3aTeNbHBIX U JOTapu(PMUUECKUX YPABHEHUI.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH.

[IpuMeHeHre ypaBHEHUW, CUCTEM U HEPABEHCTB K PEUICHUI0 MAaTEeMaTHYECKUX 3a/lad U
3aJa4 M3 Pa3NUYHBIX OOJIACTeH HAyKH W pEajbHON KU3HHM, WHTEPHPETAHs ITOTy4ECHHBIX
pe3yNbTaTOB.

DyHKIUHN U ITpagUKH

['paduk xommozuimu ¢yHkiuil. ['eomerprueckue oOpa3bl ypaBHEHHII M HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IPaUKU.

['paduyeckue MeTonbl pelIeHHs YpaBHEHUNW M HEpaBEHCTB. ['paduyeckue MeTOoJIbl
peleHus 3a4a4 ¢ mapaMeTpaMH.

Ucnionb3zoBanue rpadukoB (YHKIMA I MCCIEJOBAHUS MPOILIECCOB M 3aBHCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEILIEHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTemMaTH4yecKoro aHajaimsa

[TpuMeHeHHEe TPOU3BOAHOM K MCCIEIOBAHUIO (PYHKIIUI HA MOHOTOHHOCTb M SKCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYEHUH HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

[IpuMeHeHre NPOW3BOAHON Ul HAXOXKJIEHUS HAWIy4llIero PEUIeHHWs B IPUKIAIHBIX
3a/a4ax, JJIs ONpEeNIeHUusT CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (GopMysol uiu
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBOOOpa3HbIX. [lepBo0Opa3HbIE 37I€MEHTAPHBIX
¢ynkuunit. [IpaBuna HaxoX/1€HUS IEPBOOOPaA3HBIX.

Wurerpan. ['eomerpryeckuil CMbICI MHTErpaja. Beraucienne onpenenéHHoro HHrerpaia
no ¢popmyne Hetorona-Jleitbuuna.

[IpumeHeHne wuHTerpajga i HAXOXKJIEHHUS IUIomiafed IIOCKUX ¢uryp u oO0OBEMOB
T€OMETPUYECKUX TEJl.

[Tpumeps! pemenuil nuddepeHInanbHbIX ypaBHEeHHH. MaTeMaTnyeckoe MOJeIUpOBaHHe
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIInaTbHBIX YPaBHEHUH.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA «AJITEBPA U
HAYAJA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHB) HA
YPOBHE CPEJJHEI'O OBHIEI'O OBPA30OBAHUASA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kIaHCKOro BOCIMTAHMS:

Cc(OPMHPOBAHHOCTh TPAKAAHCKON MO3UIMM  OOydYaroIlerocss Kak aKTHMBHOTO U
OTBETCTBEHHOI'0 4IEHAa POCCUMCKOro OOIIECTBa, MPEACTABICHHE O MAaTeMaTHMYECKHUX OCHOBAX
(YHKIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBJICHUH, NpPOLENYp TIpa’kAaHCKOTO OOIIecTBa




(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAUCHUEM;

2) NaTPUOTHYECKOTO BOCIIMTAHUS

c(OpMHUPOBAHHOCTh POCCUMCKON I'Pa)TaHCKOW MIEHTUYHOCTH, YBAXKECHUS K MPOILJIOMY U
HACTOALLIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUHCKOW MAaTeMaTHUYECKOW LIKOJbl, MCIOJIb30BAHUE 3THUX JIOCTUKEHUU B
JIPYTHX HayKax, TEXHOJIOTUAX, cPepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHME JYXOBHBIX IEHHOCTEH  pPOCCHUHCKOro  Haponxa, c(hOPMHPOBAHHOCTD
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKU U JACSTENbHOCThIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B MOCTPOEHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3¢TEeTHYECKOT0 BOCTIMTAHUSI:

SCTETUYECKOE  OTHOIIEHHME K  MHpPY, BKIOYasg  ACTETUKY  MAaT€MAaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ady, pEUIeHUM, pacCyXIeHuH, BOCIPUUMYHBOCTH K
MaTeMaTUYECKUM acleKTaM pa3juyHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nYecKOro BOCIUTAHUS:

c(OpMUPOBAHHOCTh YMEHHS IPUMEHATh MaTeMaTUYECKUE 3HAHUS B UHTEPECax 3I0pPOBOTO
u 0e30macHOT0 00pasa XH3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cOAaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, perylsapHas (u3nuecKkas akKTUBHOCTB),
(du3HYEecKOe COBEPIIICHCTBOBAHUE MTPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETLHOCTHIO;

6) TPy/10BOT0 BOCIIUTAHUS:

TOTOBHOCTb K TPYJly, OCO3HAHUE IIEHHOCTH TPYIOJIIOOUS, HHTEPEC K Pa3IudHbIM chepam
npoecCHOHANBHOM AESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccur H Peau30BBIBATH COOCTBCHHBIC
JKU3HEHHBbIE TIUJIaHbl, TOTOBHOCTb M CIHOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HalpaBI€HHOCTH;

7) 3KOJIOrM4eCKOr0 BOCIIUTAHMA:

c(OPMUPOBAHHOCTh  DKOJIOTUYECKOW KYIBTYphl, TOHUMAHHE BIMUSHHUS COIUATBHO-
HSKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE MPUPOTHONM M COIMAIBLHON Cpebl, OCO3HAHUE
I00AaNPHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIs pelIeHus 3a7ad B 00JIaCTU OKpYXKAloleh cpefbl, INIaHUPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH CpeJibl;

8) IeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMUPOBAHHOCTh ~ MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTHUKH, MOHUMAHWE MAaTEMaTHYECKON HAyKH Kak cdepsl
YeJIOBEUECKON JIEATEIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYUMOCTH JI Pa3BUTHUS IIUBUIIN3ALINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MaTeMaTHYECKON KyJIbTYpOU KaK CpPeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYUIECTBJISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U
B TpYIIIIC.

METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3naBaTenbHbIE YHUBeEPCAJIbHbIE YUeOHbIE el cTBHUS

ba3zoBble Jlornyeckue 1eMcTBUA:

BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKM MaTEMaTUYECKHX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OINpEACTCHUS TOHATHUH,
yCTaHaBIWBATh CYIIECTBEHHBIM NpPH3HAK KIACCH(DHUKAIMKA, OCHOBAHUSA I OOOOIIEeHUS U
CpaBHEHUS, KPUTEPUHU TPOBOJUMOI0 aHAIN3A;

BOCIIPUHUMATH, (OPMYJIUPOBATh W MPEoOpPa3OBBIBATH CYXKJICHUS: YTBEPIAUTEIbHBIE U
OTpUIIATENbHbIE, eANHIYHBIC, YACTHBIE U OOIITNE, YCIOBHBIE,




BBISBIISITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHBOpEYHs B (hakTax,
JMaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, TMpeasaraTb KpPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieNaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX W WHIYKTHUBHBIX
YMO3aKJIIOUYEeHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSITENILHO JIOKA3aTeJIbCTBA MATEMAaTUYECKUX YTBEPKACHUM (TpsSMble U
OT IPOTUBHOIO), BBICTpAaUBaThb ApPryMEHTAIUIO, IPUBOAUTH MPUMEPbl M KOHTPIPUMEDPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BEIOMpaTh CHoco0 pemieHus ydeOHOW 3amauu  (CpaBHHBATh HECKOJIBKO BApUAHTOB
pelieHusi, BbIOMpaTh HauOoliee MOAXOANIMM € Y4ETOM CaMOCTOSITENIbHO BBIJEICHHBIX
KPUTEPUEB).

Ba3oBrble ucciaenoBaresLCKUe AeliCTBHSA:

UCTIOJIB30BaTh BOMPOCH! KaK MCCIE0BATENICKUN MHCTPYMEHT MO3HAHUS, (POPMYITHPOBATH
BONPOCH], (UKCHUPYIOIIHE MPOTUBOpEUYHe, MpoljeMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
(GbopMUPOBATH TMIIOTE3Y, APIYMEHTHPOBATH CBOIO MMO3ULIHIO0, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIM  3KCIEPUMEHT, HCCIEIOBAaHUE 10
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMAaTUYECKOro OO0ObBEKTa, SIBJICHHS, IPOLECCa, BBIIBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (OPMYJIMPOBaTh 00OOIIEHNS U BBIBOABI IO PE3Y/IbTaTaM MPOBEIEHHOTO
HaAOIIOIEHUS, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IEeHHI;

IIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOLECCA, a TAKKE BBLABUTATh IPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

PabGora ¢ undopmanmeii:

BBISIBIIAIT JIEPUIUTH HHPOPMALIUHY, TAaHHBIX, HEOOXOJMMBIX JJISi OTBETa Ha BOIIPOC M IS
pelIeHus 3aa4H;

BbIOMpaTh MH(OpPMALMIO U3 HCTOYHUKOB PpA3IMYHBIX TUIOB, aAHAJIU3UPOBATh,
CHUCTEMaTH3UpOBaTb M HHTEPIPETUPOBATh MH(MOPMAIMIO pPA3IUYHBIX BUAOB U (GopM
IpeJICTaBJICHHUS;

CTPYKTYpUpOBaTh  HMH(pOpMAlMIO, TNPEACTaBIATh €€ B pasauuyHbIX  (opmax,
WUTIOCTPUPOBATh TpapuuecKy;

OLICHUBATh HAAE&KHOCTh HHGPOpPMALlMM MO  CaMOCTOSATENbHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHHKaTHBHBIC YHHBeEPCAJIbHbIC YUeOHbIC e CTBUS

Oo0menne:

BOCIIPUHUMATh U (POPMYJIUPOBATh CYXKAECHUS B COOTBETCTBUHU C YCIOBUSMHM U LEISIMHU
oOuIeHus], SICHO, TOYHO, 'PAMOTHO BBIpAXXaTh CBOIO TOYKY 3PEHHS] B YCTHBIX U NMUCHBMEHHBIX
TEKCTaxX, JaBaTh IIOSCHEHUS [0 XOAY pEIICHMs 3aJadd, KOMMEHTHPOBATh IOJTY4YECHHBIN
pe3ynbTar;

B XOJle 0OCYXXIEeHMs 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXKIAaeMOH TEeMbI, MPOOJIEMBI,
pemaeMoil 3a1ayu, BBICKA3bIBATh WJIEH, HAllEJICHHbIE HAa MOWMCK PELIeHHs], COMOCTaBIsATh CBOU
CYXJIEHUS C CYXKACHUSAMH JPYrHMX YYaCTHHKOB JUanora, oOHapy>KMBaTh Pa3Muue U CXOICTBO
MO3UIMI, B KOPPEKTHON opMe GOopMyIUpOBaTh pa3HOTIaCcHsl, CBOM BO3PAKEHUS;

IIPEJCTABIISITh PE3YJIbTAaThl PEIICHUs 3aJauM, JKCIEPUMEHTA, HMCCIEAOBaHUSA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (QopMmaT BBICTYIJIEHHS C Y4YETOM 3aJad MpEe3eHTAluud U
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

COCTaBJIATh IUIAH, aJTOPUTM pEIICHUs 3a/Jayd, BBIOMPATh CIOCOO peleHUs ¢ y4EToOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIeHUH ¢ y4ETOM HOBOM MH(OpMALIUH.

CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:




BJIaJICTh HAaBBIKAMU MO3HABATEIILHOW Pe(PICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHIA
U MBICIUTENIBHBIX IIPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yiIbTaTa PEIICHUs MaTEMaTUUECKOH 3a7auu;

IIPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPM DPEIUEHUM 3aJa4d, BHOCUTH
KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAaHHBIX, HAWIECHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEJU U YCIOBUAM, OOBSCHITD MPUYMHBI TOCTUKECHUS
WIA HEJAOCTHKEHMs pe3yJbTaTOB JEATEJBHOCTH, HAXOAUThb OHIMOKY, JaBaTh OLCHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEILHOCTD:

IOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYAIbHONH padOThl IpH
pelieHMH y4eOHBIX 3a/jay, IPUHUMATh IeJIb COBMECTHOM JESITEIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOW pabOThI, paclpeneisiTb BHIbI paboT, JOTOBApHBATHCSA, OOCYXKAATh
IpoIecC U pe3yabTaT paboThl, 00001aTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B T'PYMIOBBIX (hopmax paboThl (0OCYXIeHHS, OOMEH MHEHHH, «MO3TOBBIC
HITYpPMbI» U HHBIE), BBINOJHATH CBOIO 4acTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBHS C
JpYTMMM YIEHaMU KOMAaHJbl, OLIEHHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHIM, CHOPMYINPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI

K koHumy o6ydenus B 10 kiacce oOydaroluiics MHOMYYUT CIEAYIOLUIUME IPEIMETHbIC
pe3yabTATHI TI0 OTAENBHBIM TeMaM padoueil mporpaMMel ydeOHOTO Kypca «Anrebpa M Hadana
MaTEMaTUYECKOTO aHAIIU3a»!

Yuciia 1 BbIYMCIICHUS:

CBOOOJIHO ONEPHPOBATH MOHATUSAMHU: pallMOHAJIBHOE YUCII0, OECKOHEYHAasl NepuoIudecKas
IpoOb, TPOIEHTHI, WPPAIMOHAIFHOE YHCIO, MHOXECTBA PAIlMOHAIBHBIX W ACHCTBUTEIHHBIX
4KCcell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

IPUMEHSTH 1pOOU U MPOLIEHTHI 7Sl PELLIEHUS IPUKIAIHBIX 3a/1a4 U3 Pa3INYHbIX OTpacieu
3HAaHUU U pEAbHOM KU3HH;

NPUMEHSTh NPUOIMKEHHBIE BBIUMCICHUS, NPaBUJIA OKPYIJIEHUS, NPUKHUIKY M OIEHKY
pe3yJipTaTa BBIYUCIICHUN;

CBOOOJHO oONEepUpoBaTh IOHATHEM: CTENEHb C IEJIbIM II0Ka3aTeseM, MCIIOJIb30BaTh
HOIXOAALIYI0 (OpPMY 3alHMCH JAEUCTBUTEIBHBIX YHCEN JJs pelieHHs] MPAaKTUYeCKHX 3a1ad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJTHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaIbHOM CTENeHH;

CBOOOJHO ONEPUPOBAThH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOJTHO ONEepUpOBaTh MOHATHSAMHU: JIorapudM 4HCIA, JECATUYHbIE M HATypaJibHbIE
norapudmsl;

CBOOOJTHO ONEpUpPOBaTh MOHATUAMHU: CHUHYC, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCIOBOIO
apryMeHrTa;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC M ApKTaHI'€HC YUCIIOBOT'O apryMeEHTa.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TOKIECTBO, YypaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIE
YpaBHEHHUS U ypaBHEHUS-CIIEJICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHATh Pa3IMYHble METOJbl PEIICHUS pPALUOHAIBHBIX M JIPOOHO-pallMOHAIBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEIICHUs] HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSMHU: MHOTOWIEH OT OJHOW INEepeMEHHOW, MHOTOYJIEH C
HeNbIMU KO3 GUIUMEHTaMH, KOPHHM MHOTO4YWIEHA, MPUMEHSTHh JeJeHHe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 perenus 3anay;

CBOOOZHO OINEpUpPOBaTh TMOHATHUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHMH, MaTpula,
ONpEACIUTENb MaTpULbl 2 X2 W €ro TIeOMETPUYECKHIl CMBICI, MCIOIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 Juid BbIYUCICHUS €ro 3HAaYeHUs, MPUMEHSTh ONpPEeAETUTENN IS pelieHus
CUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh pEajbHbIE CUTyallUd C IOMOIIBK) CHUCTEMBI




JMHEWHBIX YpaBHEHHH, WCCIEI0BaTh IOCTPOSHHBIE MOJAEIM C TIOMOIIBIO MAaTpull H
olpesenuTeNnel, UHTEPIPETUPOBATh MOJYyYSHHBIH pe3yibTar;

UCTIOJIb30BaTh CBOMCTBA JCWCTBUI C KOPHAMH JIJIs TPeoOpa30BaHusl BEIPaKEHUI,

BBINOJIHATh ~ NPEOOpa30OBaHUs YUCIOBBIX  BBIPAXKEHUH, COJEpXKAaIMX CTENEeHUH ¢
paLMOHATILHBIM ITOKa3aTeNeM;

UCIOJb30BaTh  CBOMcTBa  JylorapuMoB Ui 1peoOpa3oBaHUs  JIOrapUPMHUECKUX
BBIPAKCHMUI;

CBOOOJHO  ONEpUpOBaTh  IOHATUSAMH:  HMppAlMOHAJbHbIE,  IOKa3aTeJIbHbIE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh MX PEUICHUS C IMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
WJIN OCYILLECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TPUTOHOMETpHUYEcKHMe  (GOopMyibl i [peoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAKEHHIA;

CBOOOJHO ONEpPUPOBATh MOHATHUEM: TPUTOHOMETPHUECKOE YpaBHEHHE, HPUMEHSTH
HEeo0XouMble (OPMYIIbI JUIsl PELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHHUIA;

MOJICIIUPOBATh pEANTbHbIE CHTyallMd Ha S3BbIKE anreOpbl, COCTABIATH BBIPAKCHHUS,
YpaBHEHMsI, HEpaBEHCTBAa [0 YCIOBHIO 3aJlaud, MCCIEJ0BATh IOCTPOCHHbIE MOJENIU C
UCTIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKUUH U rpaduku:

CBOOOJTHO ONEpUPOBATh MOHATHAMHU: (PYHKIUS, CIIOCOOBI 3aMaHus (YHKUIMHU, B3aUMHO
oOpatHble (QYHKIMHM, KOMOO3ULIMS (DYyHKIUH, rpaduk (QYHKIMH, BBHINONHITH AJIEMEHTApHbBIE
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOJHO ONEepUpOBaTh MOHATHSIMHU: 00JACTh ONpEAETCHHUS M MHOXKECTBO 3HAYCHMH
byHKIMY, HYTU QYHKIUHN, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO ONEpPHPOBATh MHMOHATUSAMM: YETHbIE U HEUETHBIE (DYHKUIUH, MEPUOANYECKHE
(GyHKIMU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIMH, MaKCUMyMbl W MHHUMYMBI (YHKIIHH,
HauOoJIbllIee M HaUMEHblIIee 3HaYeHEe (YHKLUU HAa IPOMEKYTKE;

CBOOOJTHO OTIEPHPOBATH MOHATHUSAMH: CTENCHHAs (YHKUIUS C HATypaJIbHBIM W IIEIBIM
nokasareseM, rpaduk CTENeHHON (YHKLIMU C HAaTYpaJbHBIM U LEJIbIM IOKa3areneM, rpadpuk
KOPHS N-0i CTETIeH! KaK (YHKIIMU OOpaTHOM CTENEHH C HATypaIbHBIM MTOKa3aTeleM;

ONEepUpOBATh MOHATUSAMH: JIMHEHHas, KBaJgpaTHUHAs M JApOOHO-IMHEHHas (QyHKIUH,
BBITTOJTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJTHO ONEepUpOBaTh MOHATHUAMU: MOKa3aTeidbHas U Jorapupmuueckas (yHKIHHU, UX
CBOWCTBA M TpadUKH, HCIIOIB30BATh UX TPAGUKH JUTS PEIICHHs YPaBHEHHIA;

CBOOOJTHO OIEPHUPOBATH IMOHATHUSMHU: TPUTOHOMETPHUUYECKAs OKPYKHOCTb, ONpEIeNICHHE
TPUTOHOMETPHUYECKUX (PYHKIIUH YHUCIIOBOTO apTyMEHTa;

UCIMOJIb30BaTh Ipauku (QYHKUUH [UId MCCIeOBaHMS MPOLIECCOB M 3aBUCUMOCTEH mpu
pelIeHNy 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB M PEATbHOW JKU3HH, BBIpaXaTh (HopMyTamu
3aBHCUMOCTH MEX/y BeTUUYNHAMM;

Hauyana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO ONEpHpPOBAaTh MOHATHUSAMM: apH(MeTHUecKas U TeoMeTpudecKas MpOrpeccus,
OecKOHEYHO yObIBaroIlasi reoMeTpruuecKas Mporpeccus, JIMHEHHbIH U 3KCIOHEHIIUAIBHBIN POCT,
(dopMyIa CI0XHBIX MPOLIEHTOB, UMETh NPEACTABICHNUE O KOHCTAHTE;

HCTIOJTB30BaTh MPOTPECCHH JUTSI PEIICHUS PEATBHBIX 33/1a4 MPUKIIAIHOTO XapaKTepa;

CBOOOJTHO  ONMEpPHUPOBATH  MOHATUAMHU:  IIOCIEAOBAaTENBHOCTh, CHOCOOBI  3aJaHMA
MIOCJIEIOBATEIBFHOCTEH, MOHOTOHHBIE i OTPAaHHMYCHHBIE ITOCIIEA0BATEILHOCTH, IIOHMMATh OCHOBBI
3apOXKICHUSI MATEMaTUYECKOT0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJbIX;

CBOOOJTHO ONEpUPOBATh MOHATHSAMHU: HENpPEphIBHBIE (YHKIIMH, TOYKH pa3pbiBa rpaduka
(GyHKLINHU, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OTEpPUPOBATh MOHITHEM: (YHKIHS, HETpephiBHAs Ha OTpe3Ke, NMPUMEHSTH
CBOWCTBA HEMIPEPBIBHBIX (DYHKLMH IS peILIeHHs 3a/1a4;

CBOOOJTHO ONEpUpOBaTh TOHSATHSIMH: TIepBasi W BTOpas NPOM3BOJIHBIC (DYHKIIHH,
KacaTenbHas K rpaduky QyHKINY,




BBIUNCIIATh IPOU3BOJHBIE CYMMBI, IPOU3BEACHMS, YAaCTHOTO M KOMIIO3UIMM JABYX
(GyHKLUH, 3HaTh IPOU3BOJHBIC 2JIEMEHTAPHBIX (PYHKIUII;

UCIIOJIb30BaTh T€OMETPUIECKUNA U (PU3UUECKUI CMBICI IPOU3BOAHOM IS pelIeHNs 3a/au.

MHo:xecTBa H JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMH: MHOXKECTBO, OTIEPAIIMU HAJl MHOKECTBAMH;

MCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar Uil ONMCaHUs PEAJbHBIX IIPOLECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

CBOOOJTHO OIEpPUPOBATH IOHATUSAMU: ONpEAEICHHE, TEOpeMa, YpaBHEHHUE-CIIEICTBUE,
CBOWCTBO MAaTEeMaTH4YeCKOro OOBEKTa, JOKa3aTelNbCTBO, PABHOCWIBHBIE YpaBHEHHS H
HEPABEHCTBA.

K xonmy oOyuenuss B 11 Kjacce oOydaromuiics MOMYYUT CIEAYIOUIUE IPEIMETHbIC
pe3yibTaThl O OTJACJIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «AureOpa v Havaia
MaTEeMaTUYECKOr0 aHAIU3a:

Yucia ¥ BLIYMCIICHUA:

CBOOOZHO ONEpUPOBAaTh MOHSTUSIMU: HATypalbHOE U 1I€JIOE YHUCIO, MHOXECTBa
HaTYypaJIbHBIX U LENbIX YUCEJ, UCIIOJIB30BaTh NMPU3HAKU Aeaumoctu nenslx yuces, HOJ[ u HOK
HaTypaJIbHbIX YMCEJl JJIs PEeLeHus 3aa4, IPUMEHATh anroput™ EBkinmnaa;

CBOOOJIHO OIIEPUPOBATH MOHATHEM OCTaTKa MO MOJIYJIIO, 3alIMChIBATh HATypallbHbIE YHCIIa
B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJIHO OIEPUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILIEKCHBIX
YHCeN, MPEICTABIIATh KOMIUIEKCHBIC YHCIa B alre0pandeckoil M TPUTOHOMETPUYECKOH (opme,
BBINOJIHATH apU(PMETHYECKHE ONIEPALUU C HUMHU U N300pakaTh Ha KOOPIAUHATHOM IJIOCKOCTH.

YpaBHeHUs M HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTh  MOHATUSAMHU:  MppAlMOHANIbHbIE,  IIOKa3aTelbHblE U
JorapupMHUUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C TOMOIIBIO PABHOCHIIBHBIX MTEPEXOI0B;

OCYILECTBIISATh OTOOP KOPHEH MpH pellieHMH TPUTOHOMETPUUYECKOI'O YPaBHEHUS;

CBOOOJHO ONEpPUPOBATh IOHSITUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSTH
HEo0X01uMble (OPMYIIBI JUTSl PELLICHHUsSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB,;

CBOOOJHO ONEPUPOBAThH MOHATUSAMU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUH M HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEJICTBHS, HAXOAUTH PELUICHHSI CUCTEMBI U COBOKYITHOCTEN
palMOHANIBbHBIX, HWPPALMOHAIbHBIX, IOKA3aTEJbHbIX M JIOrapu(MUYECKUX YypaBHEHUH U
HEPABEHCTB;

pemarh paldoOHAIbHbIE, UWpPpPAlUMOHAJIbHBIE, IIOKa3aTelbHbIE, JIOTapUPMUUYECKHE U
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COACPIKAILNE MOLYJIN U ITapaMETPhI;

IPUMEHSTh TpaduyecKrue METOIbl JJIsl pElIeHHs] ypaBHEHUN U HEPaBEHCTB, a TaKXKe 3aJad
C mapaMeTpaMu;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE aireOpbl, COCTaBJISATh BbIPAXKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMBI II0 YCJIOBMIO 3a/ayd, HCCIENO0BaThb IMOCTPOEHHBIE
MOJIEJIH C UCIIOJIb30BAHMEM ammapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIN pe3ynbTar.

DyHKIUHA U TPaQUKH:

CTPOUTH TpapuKHU KOMIO3UIMHU (YHKIMH C MOMOLIBIO AJIEMEHTAPHOIO HCCIETOBAHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA,

CTPOUTH F'€OMETPUYECKHE 00pa3bl ypaBHEHUI 1 HEPABEHCTB HAa KOOPAMHATHOM TNIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: TPaUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

MPUMEHSTh QYHKIUU JJI1 MOJICTIMPOBAHUS U UCCIIEIOBAaHUS peabHbBIX MPOLIECCOB.

Hauyana maTeMaTH4eCKOro aHaJIM3a:

UCIIONIb30BaTh TMPOM3BOJHYIO JUISl HCCIENOBaHUS (QPYHKIMM HAa MOHOTOHHOCTh H
IKCTPEMYMBI;

HaXOJHUTh HauOOJIbIIIee U HAaUMEHbIlIee 3HaUeHHs (PYHKIIUK HEMPEPHIBHON Ha OTPE3KE;

MCIIOJIb30BaTh MPOU3BOAHYIO JJI HaXO0XKIEHUS HAWIy4LIEro pPElICHHs B MPHUKIAIHBIX, B
TOM 4YHCJIE COLMAIBHO-DKOHOMHYECKHUX, 3aJadax, JUIsl ONPENEIECHUS] CKOPOCTH M YCKOPEHUs
npoiiecca, 3alaHHOro (GopMyIoit Uil rpaduKkom;




CBOOOJHO OMEPUPOBATHh TOHATUSMU: TIEPBOOOPa3HAs, OMPEACIEHHBIM HHTETPAl, HAXOAUTh
NepBOOOpa3HbIE AJIEMEHTAPHBIX (YHKIHMHA M BBIYUCIATH WHTErpan mo ¢opmyne Hprorona-
JleriOnuma;

HAXOJUTh IJIOUIAIU IIOCKUX (PUTYP U 0OBEMBI TEN C TIOMOIIBIO HHTErPaIa;

UMETh MPEJICTABICHHE O MaTeMaTHYeCKOM MOJCIIMPOBAHUHM HA TPUMEPE COCTABJICHHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MpUKIAAHBIC 33/1a4d, B TOM YHCJIE COMHAILHO-DKOHOMUYECKOTO M (PHU3UIECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHYECKOTO aHAIH3A.




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KomnnuectBo wacos ‘ DOnexTpoHHbIE (ITUPPOBEIC)
n/m Beero|| Konrponsusie || Ilpaktuyeckue obpasoBatenbHbIEe PeCypChl
paboThI paboThI

1  |MHOXeCTBO ICHCTBUTEIBHBIX YUCEI. MHOTOUJICHBI. 24 1 https://resh.edu.ru/subject/51/
ParronasbHble ypaBHEHHUsS M HepaBeHCTBA. CUCTEMbI IMHEHHBIX
YpaBHEHUU

2 | Oynkuuu u rpadukn. CTeneHHas QYHKIHS C HEbIM 12 1 https://resh.edu.ru/subject/51/
MoKa3aresieM

3  ||Apudmernueckuii KOpeHb n-oii crernenu. MppairoHanbHbie 15 1 https://resh.edu.ru/subject/51/
ypaBHEHUS

‘4 HHOKa3aTeJ'IBHa$I ¢byuxims. [TokasaTenbHbIe YpaBHCHHUS H 10 H 1 H Hhttps://resh.edu.ru/subject/51/ ‘

‘5 HJIorapI/I(i)MI/IquKa;I ¢byukius. Jlorapubmudeckne ypaBHEHUS H 18 H 1 H Hhttps:// resh.edu.ru/subject/51/ ‘

‘6 HTpI/IFOHOMeTpI/IquKHe BBIPKCHHUS M yPaBHEHHSI H 22 H 1 H Hhttps:// resh.edu.ru/subject/51/ ‘

7 |[Hocnenosarensroct u mporpeccumu | 10 | 1 | Inttps://resh.edu.ru/subject/51/ |

‘8 HHenpepHBHme ¢byukuuun. [IpousBoaHas H 20 H 1 H Hhttps://resh.edu.ru/subject/51/ ‘

‘9 HHOBTopeHHe, 000011IeHrEe, CHCTEMaTH3AIIMs 3HAHU I H 5 H 2 H Hhttps:// resh.edu.ru/subject/51/ ‘

(OBILEE KOJIMYECTBO YACOB T10 [TPOT'PAMME | 136 | 10 I 0 [ |




11 KJTACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
" .
1 CCHeHOBaHI:Ie (ymKuuii ¢ novompIo 22 1 https://resh.edu.ru/subject/51/
MIPOU3BOTHOM
2 [TepBooOpasHas u uHTErpa 12 1 https://resh.edu.ru/subject/51/
r 7.
3 PapHiit TPHIOHOMETPHHECKITX YHKILIi 14 1 htps://resh.edu.ru/subject/51/
TpuronomeTpuueckre HEPaBEHCTBA
nu
4 PPAIONATLHBIC, TOKASATEILHLIE 1 24 1 https://resh.edu.ru/subject/51/
norapuMUYECKHe HEPABCHCTBA
5 KomriekcHeie yncna 10 1 https://resh.edu.ru/subject/51/
6 HarypanbHble u 1enble yncna 10 1 https://resh.edu.ru/subject/51/
Cucremsl palMOHAIbHBIX, HPPAIUOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOTapU(PMUIECKUX 12 1 https://resh.edu.ru/subject/51/
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1 https://resh.edu.ru/subject/51/
IT 606 i
9 OBTOP CHHE, ODODIIEHAE, CHCTEMATHIAIIA 16 2 1 https://resh.edu.ru/subject/51/
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 1
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