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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHUECKOTO aHallM3a» SBISETCS OJHUM H3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero ooiiero o0Opa3oBaHUs, MOCKOJIBbKY, C OJHOMI
CTOPOHBI, OH OOEeCHe4YMBaeT WHCTPYMEHTANbHYIO 0a3y i H3Y4YeHHs] BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH U JpPYyruX JUCHMIUIMH. B pamkax maHHOro y4deOHOro Kypca
oOydaroluecsi OBJAJICBAIOT YHHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHON HayKu, KOTopas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VY4eOHblil Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBA€T OCHOBY IS
YCICIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOrMHM, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMIA Pa3BUTHS IKOHOMUKHU M OOIIECTBEHHOW >KU3HHU, IMO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH UX IS
JTAIBHEWIET0 o00pa3oBaHWs W B IIOBCEJIHEBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSAMHU anreOpbl U MaTeMaTUYECKOro aHaan3a
pa3BUBAaeT YMEHHME HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, [IOKA3bIBATh
YTBEPAKACHUSI C IOMOLIBI0 UHIYKIIMK U pacCyk1aTh JeAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIIUICHHE.

B xome m3yuenuss yyeOHOro Kypca «AnreOpa ¥ Hayala MaTeMaTHYECKOTO aHalln3a)
oOydaronuecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 3a7ad, CAMOCTOSITEIBHOTO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIENeH pealbHbIX CUTyalUd, UHTEpPIpPETaluu MOJy4EeHHBIX
pELIEHUH, 3HAKOMSTCS C IPUMEPAaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B NPUPOJE, HAYKE U
HCKYCCTBE, C BBIIAIOIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMUA U UX aBTOPAMH.

VY4eOHbIl Kypc o0safaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak uyepe3 ydeOHbIH Marepuall, CHOCOOCTBYIOUIMI (POPMHUPOBAHHMIO HAYYHOIO
MHUPOBO33pEHHUs, TaKk U yepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyroei
IPOJODKUTENPHON  KOHUEHTpAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YECHHBIN pe3ylbTar.

B ocHoBe meroauku o0ydeHus anredpe M HavajgaM MaTEMaTHYECKOrO aHallu3a JIEKUT
JeSTeIbHOCTHBIN MPUHIUI O0yYeHUSI.

B ctpykType yueOHOro Kypca «Anredpa u Hayajga MaTeMaTUYeCKOro aHAJIN3a» BBIIACICHbI
CIIEYIOIIME COAEPKATENBHO-METOAUYECKHE JUHUM: «Uucina U BblUUCICHUS», «DYHKIMM U
rpadukmny, «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTnyeckoro ananmzay, «MHOXKECTBA U
Joruka». Bce OCHOBHBIE cOnEp)KaTeIbHO-METOAWYECKUE JIMHUUM H3Y4aroTCsl Ha MPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOJHSIS IPYTr
Jpyra W TOCTENEHHO HAaChIIIasACh HOBBIMH TeMaMH M paszjnenamu. JlaHHbI y4yeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJBKY OOBEAMHSET B cede coJep)kaHue HECKOJIbKHX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anredpa, TPUrOHOMETpHs, MaTeMaTHUYeCKUN aHalus,
TEOpHsl MHOXKECTB, MaTeMaTrhyeckas joruka u apyrue. Ilo mepe Toro kak oOydaromuecs
OBIIa/IeBalOT BcE Oosiee MIMPOKUM MaTeMaTHYeCKHM allaparoM, y HHUX [OCIeI0BaTeIbHO
dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYl0 MOJIeNb pPeaJbHOU
CUTyalluu, MPUMEHATh 3HAHUS, MOJYYCHHBIE MPU H3YUYEHUH Y4eOHOro Kypca, AJs peuieHHs
CaMOCTOSITENIEHO CPOPMYJIMPOBAHHON MaTeMaTHUeCKOH 3afaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBeET.



ConepxaTenpHO-MeTOAMYeCKast — JMHUs  «Yucima W BBIUMCICHHS»  3aBepIIacT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpeanero odmiero o0pa3oBaHus 0co00e
BHUMaHHE yaensieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ce0s1 MCIONIb30BaHKME PA3IMYHBIX (OPM 3alUCH YHCIIa, YMCHHE JIENNaTh MPUKHUIKY, BBITOIHAThH
npuOJIMKEHHBIC BHIYMCIICHUS, OLICHUBATD YUCIIOBBIC BBIPAKEHUS, pA0OTaTh ¢ MATEMATUICCKHUMU
KOHCTaHTaMH. 3HAKOMBIC OOYYaIOIIMMCS MHOXECTBAa HATYypPalbHBIX, IEJBIX, PAIIMOHATIBHBIX U
JCHCTBUTEILHBIX YHCEN JIOTOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxaoMm M3 3THX
MHOXECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €MY CIIEIIM(PUUSCKUE 3aa4H ¥ OllePAIUU: JCIICHUE
HAIEJIO, OMNEPUPOBAHWE OCTATKAMH Ha MHOXKECTBE IICNIBIX 4YHCEN, OCOOble CBOMCTBa
palMOHATIBHBIX U UPPAIMOHAIBHBIX YUCEN, apu(METHUCCKUE OMEpalii, a TaKKe H3BJICUCHUE
KOpHS  HATypaJIbHOW  CTEIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  uucel.  biaromaps
MOCJICIOBATEIBHOMY — PAaclIMPEHHIO KpPyra HCIOJb3YeMbIX YHCE W 3HAKOMCTBY C
BO3MOYKHOCTSIMH MX TIPUMEHEHUS JIJIS PEUICHUS PA3IUYHbIX 3a7a4 (OPMHUPYETCS MPEACTaBICHUE
0 €IMHCTBE MAaTEMAaTHUKH KaK HAYKH U €€ POJIH B MOCTPOCHUH MOJICIICH peaTbHOT'O MUPA, ITHPOKO
UCTIOJIB3YIOTCS] 0000IIEHHE U KOHKPETH3AIIHSL.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEAIM3yeTCs Ha MPOTSHKCHUU BCEro oOydeHHs Ha
YpOBHE cCpemHero oOmero oOpa3oBaHMs, IOCKOJBKY B KaxIoMm paszaene [Iporpammbl
MPEyCMOTPEHO PEIICHUE COOTBETCTBYIOIIMX 3a1ad. B pe3ynbrare oOydaronmecs OBIaJICBAOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHS  paIlMOHAIBHBIX, HPPAIMOHAIBHBIX, IOKAa3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPABHEHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
coJlepkanux mnapamerpsl. [lomydeHHBIE YMEHHS HIMPOKO HCIIONB3YIOTCS TPH HCCICIOBAHUU
GYHKIHH ¢ TTOMOIIBIO TPOM3BOIHON, TIPU PEIICHUH MPHUKIIAIHBIX 33/1a4 U 33]a4 Ha HaXOXKICHUE
HaWOOJIBIINX U HAUMEHBIINX 3HaUCHHWI (yHKIWU. J[aHHAs coleprKaTeIbHasl JIMHUS BKIIIOYACT B
ce0s1 Takke (GOpPMHPOBAHWE YMEHHUH BBINOJHATH Pacu€Thl MO Qopmylsiam, MpeoOpa3oBaHUs
palMoHaIbHBIX, HPPAIMOHATIBHBIX M TPUTOHOMETPUYECKHUX BBIpAKEHUH, a TaK)Ke BBIPAKECHUH,
COJICpKalINX CTEIEeHW | JorapudMbl. braromaps H3ydeHHIO anreOpamdyecKoro Marepuaia
NPOUCXOMUT JaJbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIICHUS
oOy4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyKICHUH, pabOThl ¢ CUMBOJLHBIMU
dbopMamu, TIPECTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABCHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTHBHBIC HHCTPYMEHTHI IS PEHICHHS MPAKTHUYECKUX M €CTECTBEHHO-
HAYYHBIX 3a][a4, HAarJISHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxaTenpHO-MeToAMYeCKast TUHUS «DYHKIUU U TpapUKH» TECHO MEPEIICTaeTCs C
JIPYTHMH  JIMHHSIMH ~ y9e0HOro  Kypca, TIOCKOJBKY B  KakOM-TO  CMBICIE  3aaaér
MOCJIC/IOBATEIPHOCT, ~ M3YUEHUs  MaTepuaia. V3ydeHwWe  CTENeHHOW, IOKa3aTebHOM,
JIOTapU(PMHUUECKON ¥ TPUTOHOMETPUICCKUX (DYHKIIHIA, UX CBOWCTB M TPaQHUKOB, UCIIOIb30BaHUEC
GyHKIMA U pelieHus 3ajJa4d U3 JPYruX YYeOHBIX MPEJIMETOB M pPEalbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYCCKHM aHAJIN30M, TaK U C PEHICHUEM YpPaBHCHHWH W HepaBeHCTB. [Ipu
9TOM OOJIBIIIOE BHHUMaHWE yaensercs (GOPMHUPOBAHUIO YMEHHS BBIpaXaTh (Gopmyaamu
3aBHCUMOCTH MEXKIY Pa3JIUYHbIMUA BEJIMYUHAMH, UCCIICIOBATh MOJYYCHHBbIC (DYHKIMH, CTPOUTH
ux rpaduku. MaTepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCJeH Ha pPa3BUTHE YMCHUH U
HABBIKOB, IMO3BOJISIOIIMX BBIPAKaTh 3aBUCHMOCTH MEKIY BEIUYMHAMH B pasnyHON (opme:
aHAJTMTUYECKOM, Trpaduyeckoii U ciloBecCHOW. Ero wu3ydeHue CrmocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOMICHMIO W  KOHKPETHU3alluH,
HCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenbHas nuHusa «Hagana matreMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacHIMpUTh KPYr KaK MAaTeMaTHYE€CKUX, TaK U MPUKIAJAHBIX 33J]1a4, JOCTYIHBIX 00y4YaroluMCs,
TaK KakK y HHUX IMOSBISETCS BO3MOKHOCTh CTPOUTH IPapUKHU CIOKHBIX (DYHKIUH, OMPEACNIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aan Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM U YCKOpEeHHs ImporeccoB. JlaHHas cozaepxaTelnbHas JMHUA OTKPHIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO03BOJSET
HaxXOJIUTh HaWJIyyllee pelIeHHWE B NPUKIAJAHBIX, B TOM YHCIE COI[MATbHO-?KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOTO aHajliu3a CHOCOOCTBYET pPa3BUTHIO
abcTpakTHOrO, (HOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTAaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 X aBTOpax.

CopepxarenpHO-MeTOANYECKAs JHHHUS «MHOXECTBa U JIOTHKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKON JIOTUKH. TeopeTHKO-MHOKECTBEHHBIC
MIPEACTABJICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaraloT HamOoJsiee
VHUBEPCATbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4aromeMycs TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIIOIb30BaTh €ro JUIsl BBIPAXKEHHS CBOMX MbIciei. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHUN ¥ CJIE€IOBaHHE OMNpeAeNEHHBIM TpPaBUJIaM IOCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C AJIEMEHTAaMU MAaTEMaTUYECKOW JIOTUKU CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO
MBIIUICHUST O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKJIEHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» TMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOTO  MOJCIUPOBAHUSA, KOTOpPbIe  MPHU3BAHBI  CIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaTbHBbIX CHUTYallUid, HUCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HWHTEpHpeTaruu
MOJIyYeHHBIX pe3ynbTaToB. Takue 3aqaHusl BIUIETEHBI B KX/l W3 PA3[esioB MNPOrPAMMBbI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTOIB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3agad. [lpu pemieHuMM peanbHBIX TPAKTUYECKUX  3a7ad  OOydYaromuecs pa3BHBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBaTh Mpodiemy. JlesTensHOCTh MO (POPMHUPOBAHUIO
HABBIKOB PEIICHHS MPUKIIATHBIX 33/1ad OPTaHU3yeTCs B TIPOIIECCEe U3YUCHUS BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHATTU3ay.

Ha usydenue yueOHOro Kypca «Anredpa u Hadyajga MaTeMaTHIECKOTO aHaTN3a» OTBOIUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COJEPKAHUE OBbYYEHUA

10 KUIACC

Yuciia 1 BBIYMCICHUSA

Panmonaneupie uyncna. OOBIKHOBEHHBIE U JECATUYHBIE JPOOU, MPOLEHTHI, OECKOHEYHbIE
nepuoauieckue apodu. Ilpumenenne apoOeit 1 MPOLEHTOB I pEIIeHUs TPUKIIaIHBIX 33134 U3
Pa3JIMYHBIX OTPACiICl 3HAHUHN U PEATbHON KU3HHU.

JeiicTButenpHble uncia. PanuoHanbHble M UMppalMOHANbHBIE YKcia. ApudmeTnyeckue
ONEpalMK ¢ JIEUCTBUTENIbHBIMU 4YKcaaMu. Moy JEMCTBUTENBHOIO YHMCIIA M €ro CBOMCTBA.
[TpuOn>kEHHbIE BBIYMCIICHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHH.

Crenens ¢ menbiM nokasareneM. bunom HeroTona. Mcnonb3oBanue moaxoasiieit GopmMbl
3aMKUCH IEUCTBUTENIbHBIX YACEN JJI PEUICHUS] TPAKTUYECKUX 3a]1a4 U NPEJICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOICTBa, CTENEHb C JAEWCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm uyucna. CoiictBa norapudma. JlecaTuuHble U HaTypalIbHbIE JIOTAPU(PMBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YKCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUHIIbHBIE YypaBHEHUS U ypaBHEHHUs-CIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcHOBHBIE METO/IbI PEIICHUSI LENbIX U IPOOHO-pAlMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorousnessl OT OJHOM NEpeMEHHOH. JleneHne MHOrodjgeHa Ha MHOTOYIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

Uppanuonaneuple  ypaBHeHUS. (OCHOBHBIE METOAbl PEUIEHMS] HPPALUOHATBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [TOKA3aTEIbHBIX YPABHEHHM.

[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapudpmuueckne ypaBHeHus. OCHOBHBIE METOABI PEIHICHHUS JIOTApUPMUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpUudeckne (opmynsl. [IpeoOpa3zoBaHne TPUTOHOMETPUUYECKUX
BbIpaXXEHUI. Pelienne TpuroHoMeTpuueckux ypaBHEHU M.

Pemenne cucreMm JMHEWHBIX ypaBHEHMM. MaTpuma CHUCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurenb MaTpulbl 2X2, €ro reOMETPUYECKU CMBICI W CBOWCTBA, BBIYUCICHHE €ro
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS UIsl PELLIEHUSI CUCTEMBI JIMHEWHBIX YpaBHEHU. Pemenne
IIPUKIIAIHBIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. MccnenoBanne nocTpoeHHON
MOJIEH C MTOMOUIBIO0 MaTPUIL U OINpeeTUTENEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHOM CUTyalluH C IOMOINBK) YPaBHEHUH U
HepaBeHCTB. [IprMeHeHHe ypaBHEHUH M HEPAaBEHCTB K PEIICHUI0O MaTeMaTHYECKMX 3a1ad U
3aJa4 U3 Pa3NUYHbIX 00JacTel HAyKU M peabHON JKU3HU.

DyHKIUHN U TPaQUKH

OyHKIUs, crmocodsl 3amanus GyHKuuH. B3zanmHo oOpatable (yHkiuu. Kommosumus
¢ynkuuit. ['paduk pynkunuu. DnemMeHTapHbIe peodpa3zoBaHus TpapuKoB (yHKIUHA.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTossHcTBa. YETHbie n HeuéTtHhle QyHKUMHU. [lepuogmueckue ¢yHkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHHUMYMBbI (QpyHKIuU. Hanbomnpiiee u HauMeHbIIee
3HaYeHUS (PYHKIIMH HA IPOMEKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMH. DIIEMEHTapHOE UCCIIEOBAHUE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast GpyHKUIMS ¢ HATypalbHBIM M IENBIM TOKaszareiaem. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KopHs N-0il cTeneHu kKak (QyHKUHMU OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJIEeM.

[Toka3zarenpHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHMCJIIOBOI'O apIyMEHTA.

OyHKIIMOHATBHBIE 3aBUCHMOCTH B PEATbHBIX MpOIeccax M siBICHUX. [ paguku pearbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH IeOMETPHUECKON MPOTPEeCcCUU.
JIMHENHBIN M SKCHOHEHUHAIbHBIM pocT. Yuciao e. @Dopmyna CIOXKHBIX IPOLEHTOB.
Hcrionbs30BaHne NPOTPECCUN ISl pELIEHUS PEAVIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable (yHKIMM W UX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTH TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpepbIBHBIX Ha OTpe3ke. MeToj MHTEpBAJIOB JUIsl pEIIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HEMPEPhIBHBIX (QYHKIIUH JIJIsl peleHus 3a/1a4.

[lepBas u BTopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMeTpUIECKU U HU3MIEeCKUil
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTelnbHOH K rpaduky QyHKIUH.

[TpousBosHbIE 3neMeHTapHbBIX QyHKIUH. [Ipon3BoHAas cyMMBbI, TPOU3BEACHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBaMU U MX CcBoiicTBa. [{uarpammsbl Diinepa—BeHHa.
[IpuMeHeHNnEe TEeOpEeTUKO-MHOKECTBEHHOIO ammnapara Julis ONUCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKoro  oOBeKTa,  CJENCTBUE,
JI0Ka3aTeNNbCTBO, PABHOCHIIBHBIE YPABHEHHUS.

11 KUIIACC

Yucsa v BbIYUCTICHUSA

Hatypanbnuble u 1nenble yucna. [IpumeHeHHe NPHU3HAKOB JEIMMOCTH LEJIBIX YHUCE,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensinee obmee kpatHoe (manee — HOK),
OCTaTKOB 110 MOAYJIO, aropuTMa EBKinja s pemenus 3a1ad B LENbIX Yuciax.

KommiekcHble uymcna. Anrebpaumdeckass W TpUTrOHOMeTpuyeckas (opmbl 3amucu
KOMILUIEKCHOTO 4Kcia. Apu(MeTHdYecKrue onepalnnun ¢ KOMIUIEKCHBIMU duciamu. M3o0paxeHue
KOMIUIEKCHBIX YHMCET HAa KOOpAUMHATHOH IockocTu. @opmyna Myaspa. Kopau N-oii ctenenu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX 4Hced [UIsl pelleHus (GU3HYECKuX U
FeOMETPUUYECKUX 3a/a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUYECKUX YpPaBHEHUH C MOMOILBI0 TPUTOHOMETPUUECKOM
OKPY’KHOCTH. Pernienne TpuroHoMeTpuyeCcKuxX HEPaBeHCTB.

OcHOBHBIE METO/IbI PEILIEHUs TOKA3aTEIbHBIX U JIOrapu(pMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAJIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CUCTEM U  COBOKYIHOCTEH  PallMOHAJIbHBIX,
UppalMOHATBHBIX, TOKA3aTEIbHbIX U JIOTapU()MUIECKUX YPaBHEHHM.

VYpaBHEeHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3MYHBIX OOJIACTeH HAayKHM M pPEATbHOH JKW3HM, WHTEPIPETALHUs IOTyYeHHBIX
pe3yabTaToB.

DOyHKIUH U rpadpuku

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['padmyeckue MeTONbI pEIICHUS YpaBHEHUN H HepaBeHCTB. [paduueckue MeToabl
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN O HCCIEIOBAHUSA IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Hauvana maTemMaTnueckoro anajamsa

[TpuMeHeHMe MPOU3BOAHOM K UCCIENOBAaHUIO (PYHKIIUH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpENesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBo0oOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomeTpruueckuii cMpIca MHTErpaia. BeluncieHne onpeaeéHHOro HHTerpana
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHrne uWHTerpana Uil HAXOXKACHUS IUIOMAAed IMIOCKuX ¢uryp u o0bEMOB
F€OMETPUUYECKUX TEJ.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YHEBHOI'O
KYPCA «MATEMATUKA: AJITEBPA U HAYAJIA MATEMATHUYECKOI'O
AHAJIM3A» (YTJIYBJEHHBIN YPOBEHB) HA YPOBHE COO

JUYHOCTHBIE PE3YJIBTATHBI

1) rpaaaHCKOro BOCIUTAHMS:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOMIeTocss KAk AaKTUBHOTO U
OTBETCTBEHHOI'O HJIE€HAa POCCHUHCKOro OOIEeCTBa, MPEACTABICHHE O MaTEMaTHUYECKHX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpPakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIHAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAIIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH)KCHUI HAyKUM U JESATENbHOCTHIO YYEHOIO, OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOCHHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJad, peHIeHHWH, pacCyXIeHUN, BOCIPHUUMUYUBOCTh K
MaTEeMaTUYeCKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATH MAaTEMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0pPOBOTO
u Oe3omacHOro obpa3a >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUM U OTAbIXA, peryisipHas (pusndeckas akTHBHOCTb ),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON 1€ATEIbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HAHHME IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
npohecCHOHANBEHOM JEeSITEeNFHOCTH, CBI3aHHBIM C MAaTEMaTHUKON M €€ MPHIOKEHUSIMU, YMEHUE
coBepIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccur U peaTu30BbIBAaTH COOCTBEHHBIE
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYEeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHMIO Ha MPOTSKEHUU BCEH )KU3HU, TOTOBHOCTh K AKTUBHOMY yYaCTHIO B PEIICHUHN
MPaKTUYECKHX 3a/1a4y MaTEMaTUYECKON HallpaBIeHHOCTH;

7) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYpbl, TOHUMAHWE BIUSHUS COIUAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HAa COCTOSHHWE MPHUPOJHOM M COIMATBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJjeM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTHYECKUX 3HAHUN Ul pelIeHHs 3a7ad B 00JacTH OKPYKAIOLIEH Cpelbl, MIaHUPOBaHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHUKH, TOHUMaHHWE MAaTEMaTUYeCKOW HAyKH Kak cgepbl



YeJI0BEUYECKOM JACATCIIbHOCTH, DTAaIlOB eé Pa3BUTHA U 3HAYMMOCTHU IJId pa3BUTHA LUBHUIIN3allvH,
OBJIaACHUEC A3BIKOM MAaTCMaTHUKHU U MaTeMaTHYeCKOM Ky.HBTypOfI KaK Cp€ACTBOM IIO3HAHUSA MUPA,
TOTOBHOCTL OCYIICCTBJIATHL IMMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIBHOCTh HHANBUAYAJIbHO U

B IpyIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI
Ilo3naBaTe/IbHbIE YHUBepPCAIbHbIE yueOHbIe AeiicTBUS

Ba3oBrble JJornueckue aeiicTBu

BBISBJIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE IPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUH, OTHOWICHHHA MEXAY TMOHATUAMH, (OpPMyTUpOBATH ONPEACICHUS  MOHSATHIA,
yCTAQHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KJIACCH(HUKAIMK, OCHOBAaHUS Ui 0000OUIeHUS U
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOI0 aHAIN3a,;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MPeoOpa3oBbIBATh CYXIEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENbHBIC, €TUHIYHBIC, YACTHBIEC U 00IIUE, YCIOBHEIC,

BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOPEUYMsS B (pakTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IMpe/laraTb KPUTEpUU s BBIABICHUSA
3aKOHOMEPHOCTEHN U IPOTHUBOPEUHIi;

JieNlaTh BBIBOABI C HCIOJB30BAHWEM 3aKOHOB JIOTUKH, ICIYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO JJOKA3aTEIbCTBA MAaTEMAaTUUYECKUX YTBEPXKACHUHN (TpsMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUI0, NPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI,

BbIOMpaTh CHoco0 pemieHus YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hanbojee MNOAXOAALIMM ¢ Y4ETOM CaMOCTOSTENbHO BBIJECICHHBIX
KPUTEPHEB).

ba3oBble nccienoBarebckme 1eiicTBUA:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, POPMYIUpPOBATh
BONPOCH], (UKCHUPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;

OPOBOJIUTH CAMOCTOSITENIbHO — CIUTAHUPOBAHHBI  HKCHEPUMEHT, HCCIEJI0BaHHE 110
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OO0ObBEKTa, SIBJICHHS, IMpPOLECcca, BHIIBICHHUIO
3aBHCUMOCTEHN MEXTy 00BEKTaMH, SIBICHUSMH, TPOIIECCAMH;

CaMOCTOSTENbHO (hOpMYITUpPOBaTh 000OIIEHUSI M BBIBOJIBI 110 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI];

MIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIecca, a TaKKe BbIIBUTaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIISITH EPUIMTH MHPOPMAITUH, JAHHBIX, HEOOXOIUMBIX JJIS OTBETAa HAa BOIIPOC M JIJIS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHHKOB pAa3jIMYHBIX THUIIOB, AHAIM3MPOBATH,
CHUCTEMaTH3UpOBaThb U HHTEPIPETUPOBATh HMHGOPMAIMIO PA3IUYHBIX BUAOB U (HopM
MpeJICTaBICHHUS;

CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MPEACTaBIATh €€ B pa3iMuHbIX  (opMmax,
WITIOCTPUPOBATh IpadUuecKy;



OLICHMBAaTh HAAE&KHOCT, HMHGOPMAllMM MO CaMOCTOSATENbHO  C(HOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS

OO0menne:

BOCIIPpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIOBUAMH U LECIIIMU
06H_I€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPpAXKATh CBOKO TOYKY 3PCHHA B YCTHBIX W INHWCBbMCHHBIX
TEKCTax, JaBaTh MOSCHEHUS IO XOAY pEHICHHs 3a/ladd, KOMMEHTHPOBATh IOJIYYECHHbBIN
pe3yJbTaT;

B XOJIe OOCYXICHHSI 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOHl TEeMbI, MPOOIEMBI,
pemaeMoix'I 3aa4M, BBICKAa3bIBaTb MACH, HALICJICHHBLIC HA IMOUCK PCHICHHA, COIIOCTABJIAATL CBOU
CYXKICHHS C CY)KIEHUSIMU IPYIMX YYaCTHUKOB JMajora, oOHapyXHBaTh pa3jivyuue U CXOJICTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKEHUS;

NpEaACTaBIATL PE3YyJIbTAaThl PCHICHUA 3aadu, SKCICPUMCHTA, HUCCICAOBaHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3agad MpPE3CHTAllMd |
0COOCHHOCTEH ayAUTOPHH.

PeryasiTuBHbIe YHHBepCaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusauus:

COCTaBJIATh IUIAH, AJITOPUTM PELICHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHTHI PEIICHU ¢ y4€TOM HOBOM MH(OPMALIUK.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH MHTEJIEKT:

BJIa/IETh HaBBIKAMH [TO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUS COBEPILAEMBbIX JEHCTBUN
U MBICIUTENBHBIX IPOLIECCOB, HUX pe3yJabTaToOB, BIAJETh CIHOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MaTEMaTUUECKOH 3a7auu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TpPH PEIICHUM 337a4d, BHOCHTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAJAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE pe3ylbTaTa I[EIH M YCIOBHSIM, OOBICHATH MPUYUHBI
JOCTHKEHUS] WJIM HEAOCTH)KEHUS pe3yJbTaTOB JEATEIbHOCTH, HAXOAWTh OMIMOKY, J1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEILHOCTD:

MOHUMATh M UCHOJh30BaTh MPEUMYIIIECTBA KOMAHIHON W MHIUBUAYATbHONW pabOTHI TpU
pelieHnn y4yeOHbIX 3a/ay, MPUHUMATh IeJIb COBMECTHON JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW PaOOTHI, paclpeaessiTh BHABI padOT, TOTOBapUBATHCS, OOCYKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYNMNOBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIC
HITYPMbI» U HHBIE), BBINOJHATH CBOIO 4acTh paOOThl U KOOPAMHUPOBATH CBOM JAEWUCTBUS C
IpYTMMH YI€HaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJaJa B OOIIMHA MPOIYKT IO
KpUTEpUIM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

MNPEIMETHBIE PE3YJIBTATHBI
K xonmy oOyuenums B 10 kiacce oOydaromuics TMONYYUT CIEAYIOIINE MPEIMETHBIE
pe3ynbTaThl IO OTAEIBLHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypca «Anredpa U Havaia
MaTEeMaTHYECKOTO aHAITN3a:



Yucia M BLIYMCIICHUA:

CBOOOJTHO OTIEPHUPOBATH MOHATUAMU: PAMOHAIBHOE YHCIIO, OECKOHEUHAs! TIEPUONYECKas
IpoOb, MPOIEHTHI, WPPAIMOHAIBFHOE YHCIO, MHOXECTBA PAIlMOHATBHBIX U JACHCTBUTEIHHBIX
4HCell, MOLYyJIb AEUCTBUTEIBLHOTO YUCIIA;

IPUMEHSATH IpOOU U MPOLIEHTHI Ul PELICHUs IPUKJIAAHBIX 33]a4 U3 Pa3InYHbIX OTpacieil
3HAHUU U pEAIbHOM KU3HU;

IPUMEHSATh NPUONIMKEHHBIE BBIYMCIEHUS, IIpaBWIa OKPYIVIEHMsS, NPUKUIKY U OLEHKY
pe3yJibTaTa BBIYMCIICHUN,

CBOOOJTHO ONEpUpPOBAaTh IOHATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HNOIXOAALIYI0 (OpPMY 3alHCH JCUCTBUTEIBHBIX YMCEN JJS PEIICHHs MPAKTUYeCKHX 3a1ad U
IIPEJICTaBICHUS JaHHBIX;

cBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypaIbHOM CTENEeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAIILHBIM I10Ka3aTelIeM;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMH: JIOTapu(M dYmcia, NECATUYHBIE W HATypajbHBIC
J0TapuQMBbl;

CBOOOJTHO ONEpUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHra;

OIIEpUPOBATH NOHATUSIMU: APKCUHYC, ApPKKOCUHYC U ApKTaHI'€HC YUCIIOBOTO apryMeHTa.

YpaBHeHus1 U HePaBeHCTBA:

CBOOOJHO  ONEpUpOBaTh  HOHATHSAMM:  TOXIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICICTBUS, PABHOCUIIbHBIE HEPAaBEHCTBA,

NPUMEHATHh Pa3IMYHBIE METOJBl PEUICHHs PAlMOHAIBHBIX W APOOHO-PAMOHATBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB JUIsl PEIICHUS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: MHOTOYJIEH OT OJHOW MEpPEeMEHHON, MHOTOWIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOUWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3dy n teopemy Buera s pemienns 3aaaq;

CBOOOZHO OmepUpoBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
ONpEACIUTENb MaTpULbl 2 X 2 W €ro IeOMETPUYECKHMH CMBICI, MCIIONb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juis BBIYUCIEHUS €ro 3HaY€HUs, IPUMEHSTh ONPENCIUTENN I PEIICHUS
CUCTEMBbl JIMHEWHBIX YpaBHEHUH, MOJEIMPOBATh peajbHble CUTYyallUd C MOMOIIbI) CHCTEMBbI
JUHEHHBIX YpPaBHEHMH, HCCIEeIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIIbI0 MAaTpull U
OIpEACINTENEH, UHTEPIIPETUPOBATH MTOJIYYE€HHBIN PE3YIIbTaT;

UCIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMH JIJIsl TpeoOpa30oBaHusl BEIPaKEHUI;

BBIMIOJHATh MPEOOpa3oBaHMUsS  YHCIOBBIX BBIPAKEHUH, COAEpXKAIUX CTENEHH C
paloHaIbHBIM ITOKA3aTeNIeM;

UCMOJIb30BaTh  CBOWMCTBA JIOTapu(MOB [uis  NpeoOpazoBaHHs  JIOrapu(PMUUECKUX
BBIPAKECHMUI;

CBOOOJHO  ONEpUPOBaTh  MOHATUSIMM:  HMppallMOHANbHBIE,  IOKa3aTelbHbIE U
JorapuMHuyUecKue ypaBHEHMsI, HAXOJUTh WX PELICHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEN;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpuYeckue  (opMyasl s npeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHU;

CBOOOZHO OINEpPUPOBATH MOHSITUEM: TPUTOHOMETPUYECKOE YpaBHEHHME, MPUMEHSTH
HEo0XouMbIe (POPMYIIBI IS PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHHUIA,



MOJENIUPOBaTh pEaJIbHblE CUTYallMM Ha sA3bIKE anreOpbl, COCTAaBJIATh BbIPAXKEHUS,
yYpaBHEHHsI, HEpPaBEHCTBAa 110 YCJIOBHIO 3a/layM, MCCIEI0BATh IOCTPOCHHBIE MOJEIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpapukm:

CBOOOJTHO ONEpUPOBaTh MOHATUAMU: (YHKLMS, CHOCOOBI 3aJaHMsl (PYHKLUH, B3aUMHO
oOparHble (QYHKIUH, KOMIO3UIMSA (YyHKIMHA, rpaduk (YHKIUHU, BBINOJIHATH 3JIEMEHTApHBIC
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONPEIENCHUs] M MHOXKECTBO 3HAYEHUH
(GyHKUUYU, HYIU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OIEPHPOBATH MOHATHAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKIMU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl W MHUHHMMYMBI (DYHKIIHH,
HauOoJIbllIee M HaUMEHblIIee 3HaUeHNe (YHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSMHU: CTENEHHass (DYHKIMS C HATypaJbHbIM U LEJIBIM
nokasareseM, rpaduk CTENeHHOH (YHKIMU C HATYpaJbHBIM U IENIbIM TOKa3areneM, rpadux
KOpHsI N-0i CTEeTIeH! KaK (YHKIIMU OOpaTHOM CTENEHH C HATypaJIbHBIM MTOKA3aTeIeM;

ONEepUpOBATh MOHATHAMM: JIMHEWHAs, KBaJpaTW4yHas W JApoOHO-IMHEHHas (QYyHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOEHUE UX IPa(hUKOB;

CBOOOJTHO ONEPHPOBATH MOHATUSAMH: IOKa3aTelbHas W Jorapupmuueckas (yHKIUU, UX
CBOWCTBA U TpadMKH, HCIIOIH30BATh UX IPAPUKH JUIS PEIICHHS YPAaBHEHHIA;

CBOOOJTHO ONEpUPOBATh MOHATHSAMU: TPUTOHOMETPHUECKAss OKPYKHOCTb, OINpe/eieHue
TPUTOHOMETPUUYECKUX (PYHKLUI YHUCIOBOIO apryMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIMHA JJIS1 UCCIEIOBAaHHUS TPOLECCOB M 3aBUCHMOCTEH Tpu
pelIeHNH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB M PEATbHOW JKU3HH, BBIpaXaTh (HopMyTamu
3aBHCUMOCTH MEX/y BeTUUYNHAMM;

Hauana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: apuPMeTHIecKas U TeOMETpUYecKas MpPOrpeccus,
OeckOoHEYHO yObIBaroIlasi reOMeTpruecKasi porpeccusi, JIMHEHHbIH U 3KCIIOHEHIIUAIbHBIN POCT,
(bopMyIna CI0XXHBIX MPOLIEHTOB, UMETh IPEACTABICHNUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH VIS PELICHUs PEeaIbHBIX 33/1a4 MPUKIIAHOTO XapaKTepa;

CBOOOJTHO  OMEpUPOBATh TOHATHSAMH:  TIOCIEAOBATENLHOCTh,  CIIOCOOBI  3aJaHUS
MIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE i OTPAaHHYCHHBIE TTOCIIEA0BATEILHOCTH, IIOHUMATh OCHOBBI
3apOXKACHUS MATEMaTUYECKOI0 aHAJIN3a KaK aHajan3a OECKOHEYHO MaJblX;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHBIE (YHKIMM, TOYKH pa3pbiBa rpaduxa
(GyHKIMM, aCUMIITOTHI rpaduka QyHKIUU;

CBOOOJTHO OTIEPHPOBATh TOHATHEM: (DYHKIHMS, HENpephIBHAas Ha OTpE3Ke, NMPHUMEHSTh
CBOWCTBA HEMIPEPBIBHBIX (DYHKLMH IS peIIeHHs 3a1a4;

CBOOOJTHO ONEpUpOBaTh IMOHATHUSMHU: TiepBas W BTOpass MPOMU3BOJHBIE (DYHKIIHH,
KacaTenbHas K rpa@uky QpyHKUINU;

BBIUUCIISIT TIPOM3BOJHBIE CYMMBI, TPOM3BENEHUS, YacTHOTO W KOMIIO3UIIUH JIBYX
(byHKLUH, 3HaTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHII;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI MPOU3BOIHOM [T pelIeHns 3a/au.

MHosxecTBa U JIOTHKA:

CBOOOJTHO OTIEPHPOBATH TOHSATHIMH: MHOXKECTBO, OTIEPAIIMA HAJl MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Ui ONUCAHUs PeabHBIX MPOLECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;



CBOOOZHO OMNEpUpPOBATh MOHITUSIMU: OIpeAeSieHue, Teopema, ypaBHEHHUE-CIIEICTBUE,
CBOMCTBO MAaTeMaTH4YEeCKOr0 OOBEKTa, JOKA3aTeIbCTBO, PABHOCWIBHBIE ypaBHEHUS U
HEpaBEHCTBA.

K koHmy oOyuenuss B11 kJacce OOYYarOIIMICS TMOJYYUT CIEIYIOUIUE TPEIMETHBIC
pe3yNbTaThl MO OTACIBHBIM TeMaM paloueill mporpamMmbl y4eOHOro Kypca «AnreOpa u Hayaia
MaTEMaTUYECKOTr0 aHaTU3a:

Ymncia 1 BbIYUCIEHUSA:

CBOOOZHO OINEpPUPOBATH MOHATUSMHU: HATypajJbHOE U IEJ0e YHCI0, MHOXECTBa
HATypaJbHBIX U LIEJIBIX YKCEJI, HCIOJIb30BaTh MPU3HAKHU JeauMocTH uenslx uncen, HOJ u HOK
HATypaJbHBIX YKCEN AJIsl PEIICHUS 3a/1a4, IPUMEHATH anroput™ EBkina;

CBOOOIHO ONEPUPOBATH MOHATHEM OCTATKA TI0 MOJYJIIO, 3aITUCHIBATh HATYPAIbHBIC YUCIIA
B Pa3JIMYHBIX NO3ULIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOZHO ONEPUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILJIEKCHBIX
YHCell, IPEJICTABIATh KOMIUICKCHBIC YHCIIa B alreOpandeckoil U TPUTOHOMETPHUYECKOH (opme,
BBITIOJTHSATH apU(hMETHICCKIE ONIEPALNN C HUMH B U300paKaTh HA KOOPIUHATHON TUIOCKOCTH.

YpaBHeHNs] M HEPABEHCTBA:

CBOOOAHO  OMEpUpOBaTh  MOHATHSMH:  HMppAllMOHANbHBIE,  IOKa3aTeIbHBIE U
norapuMuYECKUe HEPABCHCTBA, HAXOAUTh WX PEIICHUS C TTOMOIIHIO PABHOCWIBHBIX MTEPEXO0JI0B;

OCYIIECTBIISATH OTOOP KOPHEH MpU PEIICHUH TPUTOHOMETPUUYECKOTO YPaBHEHUS;

CBOOOZHO OINEpPUPOBaTh IMOHSATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO, MPUMEHSTH
HeoOXoauMbIe (HOPMYIIBI IJISl pELICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUSIMH: CHCTEMa U COBOKYITHOCTh YPaBHEHUN M HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJICICTBUS, HAXOAUTh PEIICHUS] CUCTEMBI M1 COBOKYITHOCTEH
palfoHaIbHBIX, HpPPAIOHATBHBIX, TIOKA3aTENbHBIX M JIOTApU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pemaTrh panuoHalbHBIC, HppallMOHAIBHBIC, TOKa3aTelbHbIE, JorapuMUUECKHe U
TPUTOHOMETPUYECKHE YPABHEHHS M HEPABEHCTBA, COJIEP KAIINE MOYJIN U TTapaMeTPHhI;

MPUMEHSTh TpaduvecKre METOIbI ISl PEeIICHUs] YPaBHEHUN U HEPABEHCTB, a TAakXKe 3a/1a4y
C IapaMeTpamu;

MOJICIUPOBATh peajbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABJISTH BBIPAKECHHUS,
YpaBHEHUs, HEPABEHCTBA W WX CHUCTEMBI IO YCIOBUIO 3aJa4M, HCCIEAOBATh MOCTPOCHHBIC
MOJIEJIH C MCIIOJIb30BaHUEM arrapaTa anreOpbl, HHTEPIPETUPOBATh MOJYUYECHHBIH pe3ynbTar.

DyHKIUHA U TPaPUKH:

CTPOUTH TpadUKH KOMIMO3UIIUK (HYHKIHA C TTOMOIIBIO IJIEMEHTAPHOTO WCCIIEIOBAHUS U
CBOMCTB KOMITO3ULIUU ABYX (YHKIIMIA;

CTPOUTh TeOMeTpHYecKkre oOpa3bl ypaBHEHHWH H HEPABEHCTB Ha KOOPIWHATHOU
MJIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATHUSIMU: TPAPUKH TPUTOHOMETPHUIECKUX (PYHKITHH;

MPUMEHATH (DYHKITUH I MOACIIUPOBAHUS U UCCIIETOBAHUS PEATbHBIX MPOIIECCOB.

Hauvana maTemaTnueckoro aHajamsa:

UCIIONIb30BaTh TMPOU3BOJIHYIO JUIS HCCIEAOBaHHS (YHKIMM HAa MOHOTOHHOCTh U
IKCTPEMYMBI;

HaXO0JIUTh HauOOJIbIIIee U HAUMEHBIIIEe 3HAYCHUSI (PYHKITUU HEMPEPHIBHON Ha OTPE3KE;

MCII0JIb30BaTh MPOU3BOAHYIO JJISI HAXOXKICHUSI HAWTYUYLIEro PelIeHUs] B MPUKIATHBIX, B
TOM YHCJIE COLUAIBbHO-DPKOHOMUYECKUX, 3aJadax, JUisl OMPEIETICHUs CKOPOCTH M YCKOPEHUs
mporiecca, 3a1aHHOT0 (PopMyIION MK TpaduKoMm;



CBOOOIHO ONIEPHPOBATh MOHATHSIMH: IEpBOOOPa3Has, ONPeNeIEHHBIA HHTErpall, HAXOANUTh
NEepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH UHTErpan mno ¢opmyne Hprorona-
Jleitbuuma;

HAaXOJHUTh IJIOMIAAN TNIOCKUX (GUTYP U 0OBEMBI T C TOMOIIBIO HHTETPAa;

UMETh TPEJCTAaBICHHE O MaTeMaTHYeCKOM MOJCIMPOBAHUHM Ha INPHUMEPE COCTABICHHS
muddepeHINaTbHBIX YPaBHEHHUI,

pemarh NpUKIagHble 33aud, B TOM YUCIIE COLMAIBHO-?PKOHOMHUYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBaMH MaTeMaTHYeCKOro aHAIN3a.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KoandecTBo yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
w/n HporpaMMBI Beero Koutpoububie IIpakruueckne = (uupposbie)
padoTbI padoThbI o0pa3oBaTte/ibHbIE
pecypcsbl
MHOXECTBO JCHUCTBUTEIBHEBIX YHCE]L. bubnunoreka LIOK
1 MuorouseHsl. PanrioHanbHbIe ypaBHEHHS U 24 1 https://m.edsoo.ru/7f415b90
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas QyHKIMS C 12 1 bubnnorexa [JOK
LEJIBIM [TOKa3aTeeM https://m.edsoo.ru/7f415b90
3 Apudmerndeckuii KOpeHb N-0if CTETIICHHU. 15 1 bubnnorexa [JOK
HppanuoHanbHble ypaBHEHUS https://m.edsoo.ru/7f415b90
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1 bubmuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f415b90
5 Jlorapudpmuueckas pyHKIUS. 18 1 bubmuoreka [IOK
Jlorapupmuyeckue ypaBHEHHUs https://m.edsoo.ru/7f415b90
5 TpuroHomMeTpuuecKue BeIpaXeHUA U 29 1 bubmuoteka [IOK
ypaBHEHHUS https://m.edsoo.ru/7f415b90
but6mmorekxa [IOK
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10 1 https://m.eds0o.ru/7f415690
8 HenpepsiBable pynkuuu. [IpouszBoanas 20 1 ﬁ;g:j;;:é;;i?ﬁ/? £415090
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 5 bubnunorexa LIOK
3HAHUH https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 10 0
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11 KJIACC

KoandecTBo yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM
Konrposbubie IIpakruyeckue (uudpoBbIe)
n/n NMPOrpamMMbl Bcero
padoTbI padoThbI o0pa3oBaTte/ibHbIE
pecypchl
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 99 1 bu6nmmoreka [IOK
MPOM3BOHON https://m.edsoo.ru/7f415b90
bubmuoreka [{OK
2 Hepeoobpasiast u HTerpa 12 L https://m.edsoo.ru/7f415b90
I'paduxu TPUTOHOMETPHUYECKUX (DYHKIIHH. Bu6moteka [JOK
3 14 1
TpuronoMeTpuyecKre HepaBeHCTBA https://m.edsoo.ru/7f415b90
HppanmonansHble, MOKa3aTelbHbIE U bubnnorexa [JOK
4 24 1
norapuMUUECKHe HEPABEHCTBA https://m.edsoo.ru/7f415b90
bu6nmorexa LIOK
> Kowrexcbie e 10 L https://m.edsoo.ru/7f415b90
bubmmoreka IIOK
H 1 1
0 TYPAILHBIC 1 HEIIble HHca 0 https://m.edsoo.ru/7f415b90
Cucremsl paluOHAIBbHBIX, UPPALMOHATBHBIX bubnnorexa [JOK
7 MOKa3aTeNbHBIX U JOTapu(PMHUUECKIX 12 1 https://m.edsoo.ru/7f415b90
YpaBHEHUI
8 3aja4u ¢ mapaMeTpaMu 16 1 bubmorexa LIOK
A P P https://m.edsoo.ru/7f415b90
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 16 9 but6mmorexa [IOK
3HAHHI https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0
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