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HOACHUTEJBbHASA 3AIINCKA

VY4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3a» SIBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMpPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIONUXCcs Ha YpPOBHE, HEOOXOIMMOM
JUTST OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs OBIIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa M Hadaja MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYECHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3yInbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJAEpKATEIIbHO-METOANYecKne TuHUH: «Yucna
U BBIYUCIICHU», «DyHKIIUU U Tpadukny, «YpaBHEHUS U HEpPaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJIEPKAaTEIbHO-METOIUYECKUE JIMHUU H3Y4alOTCS Ha MPOTSHKEHUHM ABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJe0BaTeIbHO (HopMUpyeTcs U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyI0 MOJIeJb peajbHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3INMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNIbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimmx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCJEeNOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAaWOOJBIINX M HAUMEHBIINX 3HAYCHUN (QYHKIUU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUHN, a TAKXKE BBIPAKCHHI,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXAaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznuyHoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHO. Ero m3yueHwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PAaCIIMPHUTh KPYTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHas coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMABHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONUXCS pe3yibTaTaX, TMOJYYCHHBIX B XOJ€ Pa3BUTUS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3/eibl
MaTeMaTUKH H e€¢ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTHUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peabHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THUX MOJENEH C TOMOIIBIO ammapaTa aureOpbl |
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).

COIAEP)XAHUE OBYUEHUASA

10 KIIACC
YucJa 1 BbIYUCIEHUS
Panmonansabie uncna. OOBIKHOBEHHBIC W JECATUYHBIE NPOOHU, MPOIICHTHI,
OeckoHeuHble nepuoauueckue npoou. [IpumeHeHue apoOelt W MPOLICHTOB st
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.



JlelicTBuTenpHbIE 4ucia. PalMoHanbHBIE W HUPPALMOHAIBHBIE YHCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEHCTBUTEILHOTO YHCIIa B eTr0 cBoicTBA. [IpnOmmkEéHHbIE BEIYMCIICHUS, TPABHUIIA
OKPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUM.

Crenenp ¢ uensiM mnokaszareneM. bunom Heroortona. Hcnosib3oBaHue
MOIXO/ISIIIICH (POPMBI 3aMUCH ACHCTBUTEIBHBIX YUCEN JJIST PEIICHUS MTPAKTUUECKUX
3aJ1a4y ¥ NPECTaBICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEWCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHble W HATypaJibHbIE
JorapuMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxnectBa M TOXIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCWIILHBIE YpaBHEHHUSI M ypaBHEHHUsI-CIEACTBUA. HepaBeHCTBO,
pellIEeHNE HEPABEHCTBA.

OCHOBHBIE METObI PEIICHUS LETBIX U IPOOHO-PAIIMOHATILHBIX YpaBHEHUN U
HEpaBEHCTB. MHOroujeHbl OT OJHOM mepeMeHHOW. JleneHue MHOrodjieHa Ha
MHOIOWJIEH C ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAKEHUHN, COJIEPIKAIINUX CTEIIEHU M KOPHHU.

HppanuonanbHbie YpaBHEHHSI. OcHoBHbIE METOBI pelieHus
UppalMoHaIbHbIX YPaBHCHUH.

[Toka3atenbHbie ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTeIbHbIX
YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapupmuueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pereHus
JorapuMHUYECKUX YPaBHCHHM.
OcHoOBHBIE TPUTOHOMETPHUUECKHUE hopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMEeTpU4eCKUX YpaBHEHU M.

Pemienne cucrteM nMHEWHBIX ypaBHEHHW. Marpuua CHCTEMBI JIMHEWHBIX
ypaBHeHU. OmnpenenuTenb MaTpuibl 2X2, €ro TeOMETPUYECKUN CMBICT H
CBOMCTBA, BBIUYMCIICHUE €T0 3HAYEHUs, TPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBl JIMHEWHBIX YypaBHEHUM. PelleHne NpUKIaIHBIX 3a1ad C MOMOILIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccinepoBanume MOCTPOEHHOM MOAENU C
IIOMOILIBIO MATPHUIL] U ONIPEIEIIUTEIIEH.



[TocTtpoeHne MaTeMaTUYECKUX MOJAENEH PEAIbHOM CHUTYyallMd C ITOMOIIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPAaBEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3HU.

DOyHKUMH U TPaPUKH

Oynkuus, crnocoOsl 3amanus ¢GyHKIUH. B3anMmHO oOpaTHBIe (YHKIUU.
Komnosumus ¢ynkuuit. I'padux QyHkmmmu. DiaemeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB HyHKIIHIA.

OOnacTh onpeneneHuss U MHOXECTBO 3HaueHui QpyHkumu. Hymu QyHkumu.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHBIE pyHKIMU. [lepuonnyeckue
¢bynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIUMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Haubonbiiee 1 HauMeHbIlee 3HaUeHUs (DYHKIIUU Ha TPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHAas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBAaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaguk. CBoiicTBa U rpaduK KOpHS N-OW CTENEeHH Kak (YHKUUH OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazarenbHast U Jorapupmuueckass (QyHKIUH, UX CBOMCTBA U TpaluUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIIeHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDOYHKIMOHAIBHBIE 3aBUCUMOCTM B PpEAJIBHBIX MPOLECCAX M SBICHUSX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKON UHIYKIUU. MOHOTOHHBIE U OrpaHUYECHHbIC
NIOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaT€MaTHYECKOTO aHaju3a Kak
aHaJin3a OECKOHEUHO MAaJIBbIX.

Apudmerrueckas U1 reoMeTpuUecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TeOMETPUYECKON
IIPOIrpECCUHU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. HUuco €. Popmyiia CI0KHBIX
npoueHTOB. Mcrnons30BaHWE MPOTPEcCUU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.

HenpepeiBHble (yHKIIMM W WX CBOMcTBA. TOYKM pas3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuid. CBoHCTBa (YHKUMN HENpPEephIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJOB JUIsl PEIICHHUs HEpaBeHCTB. [IpumMeHeHue CBOICTB HENpPEpPBIBHBIX
byHKIUI 1715 penieHus 3aa4.

[lepBas u BTOpas npousBoanbie GyHKIuU. Onpenenenrue, reOMeTpUIECKUn U
(u3nyeCKuil CMBICI IPOU3BOIHON. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.



[IpousBogubie  smemeHTapHbiX  ¢QyHkiuil.  IlpousBogHas  cymmsl,
IPOU3BEIEHUS, YACTHOI'O U KOMITO3UIIMH (PYHKIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, ONEepalvy HaJX MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Olinepa—Benna. IIpumeHeHuMe TEOPETHKO-MHOXKECTBEHHOIO — ammapara Ui
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX NMPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHMYECKOIO OOBEKTa, CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.

11 KJIACC

Yuciaa v BIYMCICHUA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmeHbinee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkinaa 11 pemeHus
3a/1a4 B LIEJIBIX YUCIIAX.

KomnnekcHble umcna. AnredOpanyeckas W TPUTOHOMETpHUUYECKas (POpPMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTudyeckue Omnepalnud ¢ KOMIUIEKCHBIMU
yuciamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIUIEKCHBIX YHCEI JUIs pelieHus (PU3UUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHMs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. PenieHre TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMHU.

I[IlpymMeHeHne  ypaBHEHWH, CHUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTEeMaTUYeCKUX 3a7ady M 3aJad M3 pa3lInyHbIX O00JacTel HayKh M pealbHOU
YKU3HH, HHTEPIPETALMS OJYyYEHHBIX PE3YJIbTATOB.

DyHKIUHN U TPAPUKH

I'paduk xommozunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpruueckure QyHKIUU, UX CBOMCTBA U IPAPUKHU.



['padmyeckue MeTONBI pelIeHHUs ypaBHEHHUH W HepaBeHCTB. I 'paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEANbHOU KU3HMU.

Havana mareMaTH4eCKOr0 aHAJIN3a

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
3KcTpeMyMbl.  HaxoxaeHue  HamOonblIero M HAUMEHBLIETO  3HAYEHUH
HENpepbhIBHON (QYHKIMU HAa OTPE3KE.

[IppumMeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEro pPEILICHUS B
NPUKIIAIHBIX 3a/1adax, Il ONpPEACIICHUS CKOPOCTH W YCKOPEHHMS Ipolecca,
3a1aHHOTO (hOpMYJION UK rpaduKoM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO miepBooOpa3HbIX. IlepBooOpa3Hbie
ayieMeHTapHbIX pyHKuui. [IpaBuiia HaxoX1eHUs! IEpBOOOPa3HBIX.

WHurerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenne
onpenenéHHoro uaTerpana mno gopmyne Hetorona-Jleiouuna.

[IpumeHnenue uHTErpana s HaXOXACHUS IUIONIAJEed IJIOCKUX (QUryp u
00BEMOB F€OMETPUUECKUX TEII.

[Tpumepsl pemenuit auddepeHuanbHbIX ypaBHEHUH. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLECCOB C TMOMOLIBI AU depeHIInaTbHbIX
YPaBHECHUM.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
KYPCA «AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIEIO
OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIUKA 00YUaAIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HAa  POCCHUHCKOro  OOINecTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoLeTyp TPaKJAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHHUe
B3aUMOJICCTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSIMHA 1 HA3HAYCHHUEM;

2) NIaTPUHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUIECHTUIHOCTU, YBAKECHHS K
MPOLUIOMY W HACTOSIIEMY POCCUWCKOW MAaTEMATHMKH, HEHHOCTHOE OTHOLIEHHE K
JOCTHXKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
WCIIOJB30BAaHUE OTUX JOCTHXKEHUUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKU;



3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCUHCKOTO Hapoaa, chopMUPOBAaHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C MPAKTHICCKUM
NPUMEHEHUEM JIOCTHKEHUN HAyKHM U JICSITENbHOCTHIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUUBOTO OYAYIIETO;

4) 3cTeTUYECKOr0 BOCIIUTAHMS S

ACTETUYECKOEC OTHOIIECHUE K MHUPY, BKIIOYAs 3CTETUKY MaTEeMaTHYCCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCT, yMEHHUS TPUMEHATH MAaTeMAaTHYECKWE 3HAHUS B
WHTEpecax 30pOBOT0 B 0€30MMacHOT0 00pasa )KM3H!, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 370pOBBIO (370pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXUM 3aHATHU U
OTIIbIXa, peryispHas (Gu3ndecKas aKTUBHOCTH), (U3UUECKOE COBEPIICHCTBOBAHUE
TIPY 3aHATHAX CIIOPTUBHO-03/I0POBUTEIBHON IEATEILHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTH TPYAOTIOOWS, HHTEpEC K
pasnmuyHbiM  chepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBATh COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTP K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPABICHHOCTH;

7) IKOJIOTUYECKOT0 BOCITUTAHMS

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAHHWE BIMSHHS
COIMATBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HAHHE TJIOOATIBHOTO XapaKTepa dKOJOTUUECKUX MPoOJieM, OpUEHTAITUS
HAa TIPUMCHEHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3aj7ad B 00JacTu
OKpYXaromeld cpeipl, IUIaHUPOBAaHUE IIOCTYIIKOB W OIICHKH HMX BO3MOJKHBIX
MTOCJICJICTBUM ISl OKPY KAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, TMOHUMaHUE
MaTEeMaTUYeCKOH HayKh Kak cgepbl YeIOBEUYECKOW JESITCIIBHOCTH, DTarloB €€
pPa3BUTHS W 3HAYMMOCTH JUIS Pa3BUTHS IIUBUJIM3AIMH, OBJAJCHUEC S3BIKOM
MaTeMaTUKH ¥ MaTeMaTUYeCKOW KYJIbTypOH KaK CpEJCTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITH MPOEKTHYI0 U WCCIEIOBATEIBCKYIO JESITEIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.



METAIIPEAMETHBIE PE3YJIBTATHBI
Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble ornueckue aeiicTBUA:

BBISIBIIAITh M XapaKTepHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTEMaTHUYECKHX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAITUH,
OCHOBAHUS /11 000OIIECHUS U CPABHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAIIN3A;

BOCIIpUHUMATh,  (popMyIupoBaTh U  NPeoOpa3oBBIBATh  CYXKIACHHUS:
YTBEPAUTEIIbHBIE U OTpUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpPeajiaraTb KPUTEPUU ISt
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIL;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTHUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUM
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBaTh apryMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBO/IBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PEIICHUSA, BHIOMpATh HauOoyiee MOAXOAAIMK ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarTebcKme 1eiicTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUA MHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTHUBOpEUHE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, apTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHME
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, MpOoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMU, SIBJICHUSMH, TIPOIECCAMU;

CaMOCTOSITeNILHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBEAEHHOTO  HAOJIOJCHMS, KCCIIEJOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCa, A TAKKE BbIIBUIATh
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmanmeii:

BBIABJIATH AeUIMTH MHPOpMAIMHU, TaHHBIX, HEOOXOIUMBIX IIJIi OTBETAa Ha
BOIIPOC U JIJISI PEILLICHUS 3a]1a4u;

BBEIOMpPATh MH(POPMAIIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WH(OOPMAIMIO PA3TUIHBIX BHIIOB H
dbopm npeacTaBICHUS;



CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIATh €€ B pa3iMYHbIX (opmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OLIEHUBATh HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
cOpPMYITHPOBAHHBIM KPUTEPHSIM.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE YueOHbIe 1eiiCTBHA

OO0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKIECHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsIMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIPaXaTh CBOK TOYKY 3pEHUS B
YCTHBIX M IMCBbMEHHBIX TEKCTaX, aBaTh IOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B X0/ie 00CYXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOJsieMbl, pelaeMol 3a7aud, BbICKA3blBaTh MJIEH, HAIEJICHHbIE Ha IIOUCK
pEelIeHnsl, COIOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapyKMBaTh Pa3jM4Me€ M CXOACTBO MO3ULMUK, B KOPPEKTHOU (opme
(bOopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCICIOBaHMUs,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3eHTAlUU U OCOOEHHOCTEHN ayJUTOPHUH.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiCTBHSA

Camoopranusamnus:

COCTABJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1a4, BEIOUPATh CIOCOO pEelIeHUs C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ YYETOM HOBOW MH(pOpMaIUy.

CaMOKOHTPOJIb, JMOLMOHAJIBLHBIN HHTEJJICKT:

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQuieKCMH Kak  OCO3HAHMS
COBEpULIAEMBIX JACHUCTBUIM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAAECTh
crnoco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI Tpollecca U pe3ysibTara pPelIeHHs
MaTeMaTHYECKOM 3aJ1auM;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PELICHUN 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTaTa LEIHN U YCIOBUSAM, OOBSICHITH MPUUHHBI
JOCTHKEHUS WJIM HEAOCTHUKEHUSI Pe3yNIbTaToOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHasl 1eATEJIBHOCTD:

IIOHUMATh U MCIOJIB30BATh NPEUMYIIECTBA KOMAaHIHOW U WHIUBUILYAIBHOU
paboThl TpU pemeHUH Y4eOHBIX 3a4ady, MNPUHUMATh LEJAb COBMECTHOMU
JESITENIbHOCTH, TUIAHUPOBATh OPTraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh



BUIbl paboT, OOrOBapUBaThCS, OOCYXKIaTh NPOLECC W pe3yabTaT padoTHl,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX Gopmax paboTsl (00CyxkaeHHs, 0OMEH MHEHU,
«MO3rOBbIE IUTYPMBl» W MHBIE), BBINOJHATH CBOK 4YacThb pabOThl H
KOOPAMHUPOBATh CBOM JCHCTBUS € JPYITMMHM WIEHAMHU KOMAaH[bl, OLIEHUBATh
KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSM, CHOPMYINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICHCTBUS.

HNPEIMETHBIE PE3YJIBTATDBI

K xonmy o0ydenuss B 10 kiaacce oOydamoniuiics MOMYyYHUT CIIEIYIOIINAE
IPEIMETHBIE PE3YJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4e€OHOTrO
Kypca «Anredpa 1 Hayajia MaTeMaTHUYECKOTIO aHAJIU3a»:

Yuciia 1 BbIYHCICHHSA:

CBOOOJHO OIEPUPOBATH MOHATHSAMU: PALMOHAIIBHOE YHCIO, OECKOHEYHas
nepuoauyeckas JIpoOb, TMPOUEHTHI, HPPALUOHAIBHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U ICMCTBUTENIBHBIX YUCET, MOLYJb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl ISl pPELICHUs MPHUKIAJHBIX 3aJad U3
PAa3JIUYHBIX OTPACJIEH 3HAHUM U PEATIbHOU KU3HU;

NPUMEHSTH NMPUONIMKEHHBIE BBIYMCIICHUS, TTPAaBUJIa OKPYTJIEHUS, IPUKUAKY U
OLICHKY PE3yJbTaTa BBIYNCIICHUN;

CBOOOIHO OMNEpUpOBAaTh MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allCU JEHCTBUTENBHBIX YUCEI JIJIsl PELCHUS
IIPAKTUYECKUX 3a/1a4 U NIPEACTABIICHUS JaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATUEM: APUPMETHUECKUN KOPEHb HATypajabHOU
CTEIICHH;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHb C PallMOHAIbHBIM ITOKa3aTeleM;

CBOOOIHO ONEpUpPOBaTh MOHATHUSAMU: JIOTapU(pM uuncia, AECITHUUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO OMEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCJIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATUAMM: APKCUHYC, APKKOCUHYC M apKTAHTE€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJIHO OIEpPUPOBATH MOHITUSIMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPAaBHEHUS U YPABHEHHU-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl pEIIeHUs PALUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YPABHEHWM, IIPUMEHSATH METOJ HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJTHO OMNEpPUPOBATH MOHATUSAMH: MHOTOYJIEH OT OJHOW MEepPEeMEHHOM,
MHOTOYJIEH ¢ MedbMH KO3 (uIMeHTaMH, KOPHM MHOTO4YIEHA, MPUMEHATH



JIeJIEHUE MHOTI'O4YJI€HAa Ha MHOTOWIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera
JUISl peLIeHUs 3a/1a4;

CBOOOZIHO OMNEpUPOBATh TMOHATUSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpulla, ONpPENENUTENb MaTpULbl 2 X 2 U €ro TEeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOWCTBA OmpeAesuTenss 2 X 2 Jisl BBIYMCICHUS €r0 3HA4YEHHS,
OPUMEHATH ONPEACTUTENN MJI1 PELICHUS CHUCTEMBbl JIMHEWHBIX ypaBHEHUH,
MOJICJTUPOBATh PEaNbHBIE CUTYAIMH C TIOMOIIbIO CUCTEMBI JTMHEHHBIX ypaBHEHUH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C IOMOUIbI0 MaTpull U OIpEAeTIUTENEH,
UHTEPIIPETUPOBATH MTOJYYECHHBIN pe3yNbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEHCTBUH C KOpHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKEHU;

BBITIOJHATH MpeoOpa30BaHMs YHUCIOBBIX BRIPAKEHUHN, COJEPIKAIINX CTETICHU C
palOHaIbHBIM IIOKA3aTENEM;

UCIIOJIb30BaTh CBOICTBa norapumMoB IS npeodpazoBaHus
Jorapu(pMHUUECKUX BBIPAKCHUI;

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HUPPALMOHAJIBHBIE, MMOKa3aTeJbHbIE U
JorapupMuUecKre ypaBHEHHUs, HAXOAUTh UX PEIICHUS C TTOMOIIBIO PABHOCHIIBHBIX
NEPEXO0JI0B WM OCYILECTBIISAS IPOBEPKY KOPHEI;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUYECKHEe (GOPMYJIIbI JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUECKUX BBIPAKCHHUIA;

CBOOOJHO OMEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMble  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDOKEHMS, YpaBHEHMs, HEPABEHCTBA IO YCIOBHMIO 3aJadd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM alllapaTa aiareopsol.

DYyHKIUHN U TPAPUKHU:

cBOOO/IHO ONEpPUPOBATh MOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl QyHKUUH,
B3aMMHO 0OpaTHble (QYHKIUHU, KOMMOO3UIMUS GYyHKUMNA, Trpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB PyHKIUH;

CBOOOJIHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEEICHUS U MHOXKECTBO
3HaYeHUN QPYHKINUU, HYJIH QYHKIIHH, TPOMEKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OMNEpUPOBaTh MOHATHSAMM: UETHBIE M HEUYETHbIE (YyHKUUH,
nepuoandeckre QyHKIIUU, MPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBbI U
MUHUMYMBI (DyHKIIMK, HaumOoJblllee W HAWMEHbIIEE 3HAueHWE (YHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHBIM U
HENbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIHMHM C HATYpPaJbHBIM U LEIbIM



nokasaresnem, rpauk KOpHs N-0il cTemneHu Kak (yHKIUU OOpaTHOW CTENEHH C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEpUPOBATh TOHATUSAMU: JHHEHHAs, KBaJpaTUUHas U APOOHO-IHHEWHas
(YHKIMH, BBIIOJIHATE 3JIEMEHTAPHOE UCCIIEA0BAHUE U IOCTPOCHUE UX TPaPUKOB;

cBOOO/IHO ONEpHUpOBATh MOHATHSAMM: IOKa3aTelbHas M Jorapudmuueckas
GYyHKIIMM, UX CBOMCTBA M TpaduKH, MCIONb30BaTh MX TpadUKHU ISl PELICHUS
YPaBHEHU;

CBOOO/IHO ONEPUPOBATH TOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpe/ieNIEHNE TPUTOHOMETPUUECKUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKUUMH JUId  MCCIEAOBAaHUS TIPOLIECCOB U
3aBHCHUMOCTEH TIpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peaTbHOMN
KU3HHU, BBIpAXXaTh (HOPMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauaja mareMaTH4eCKOro aHAJIM3A:

cBOOOIHO ONEpUPOBATHh MOHATUSAMU: apuMeTnyeckas U TeoMeTpUdecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIIAsi TeOMETPUUECKasi MPOTPecCHs, TUHEHHBIA U
HKCMOHEHIIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOIPECCUU JJIsl PEIICHUS peallbHbIX 3a/lad MPUKIATHOTO
XapakTepa,

cBOOO/IHO OTIEPUPOBATH OHATUAMH: TTOCIEIOBATEILHOCTD, CIIOCOOBI 3a/1aHMUs
MOCIIEIOBATEIHbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEIOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTeMaTHYEeCKOro aHajiM3a Kak aHajau3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OMNEpUpPOBaTh MOHATUSIMU: HENpEPbIBHbIE (DPYHKUUU, TOUYKHU
pa3psiBa rpaduka GyHKIMH, aCUMIITOTHI Tpaduka GyHKINH;

CBOOOMHO OIEpHpOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAS Ha OTpPE3Ke,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 7151 peLIeHUs 3a/1a4;

cBOOOJHO OIEpUpPOBaTh TMOHATUSIMU: TIepBas U BTOpas MPOU3BOIHBIC
dbyHKUMH, KacaTellbHas K TpaduKy QyHKIUY;

BBIYUCTISATH MMPOU3BOIHBIE CyMMBI, TPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IBYX (YHKIUH, 3HATH MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

WCIIOJIb30BaTh TEOMETPUUECKUI MU (DM3MYECKUN CMBICT MPOU3BOTHOM IS
peleHus 3a1au.

MHokecTBa H JIOTHKA:

CBOOOJIHO  OMEpHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, ONEpaluyd  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH amnmapar Jjisl OMUCaHUsI peaTbHbIX
IIPOLIECCOB U SIBJICHUH, IIPH PEIICHUU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;



CBOOOZHO OMNEPUPOBATH MOHATUSMU: OIpEAeNICHUE, TeopeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOICTBO MaT€MaTUYECKOr0 OOBEKTA, T0KA3aTENBCTBO, PABHOCHIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

K koHmy o0ydenusi B 11 kjacce oOydaronuiicsl MOJYYHT CIICIYIOIINAE
MpeIMETHbIE PE3yJIbTaThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMAaTUYECKOIO aHAIU3a»:

Ywucsia v BBIYMCJICHUS:

CBOOOJHO OMEpUPOBATh TMOHATUSIMHU: HATypalbHOE M 1EJI0€ YHCIIO,
MHOKECTBA HATypaJbHbIX U LIEJIBIX YUCEN, UCIOJIb30BaTh NMPU3HAKU JEIUMOCTU
uenbix yucen, HOJl u HOK HaTypanibHBIX 4Kcen JJjsl pelIeHHs 3a1a4, IPUMEHSTh
anroput™ EBKknmnna;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTaTKa MO MOAYJIO, 3alKCHIBATH
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OIEpUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPUUECKON (hopMe, BBINOIHATH apu(PMETHUECKUE ONEpalud C HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO OTEPUPOBATH MOHATUSIMHU: HUPPAIIMOHAIIBHBIC, MMOKa3aTebHBIC U
jJorapu(MUYECKHE€ HEpPaBEHCTBA, HAXOAUTh MX PEIICHUS C TMOMOUIBIO
PaBHOCHJIbHBIX MEPEXO0/IOB;

OCYILECTBISATh OTOOp KOpHEH TMpU pEHIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOIHO OINEpUPOBaTh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHSITh  HEOOXOIUMbIE  (QOPMYJBI ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIMTHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMblI U CUCTEMBbI-CIIEJCTBHS, HAXOAUTh PEIICHUS
CHUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIlMOHATIBHBIX, MOKA3aTEIbHBIX U
JorapupMUUECKUX YPaBHECHUN U HEPABEHCTB;

pemarhb palMoHaJIbHEBIE, UppalroHaIbHbIE, NoKa3aTeNbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
CoJIeprKalllie MOJIYJIM U apaMeTphl;

MPUMEHSITH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMus;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAKEHUS, YPAaBHEHHUS, HEPABEHCTBA U MX CHCTEMBbI MO YCIOBUIO 3a/1aud,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHUEM ammaparta anreOpsl,
MHTEPIIPETUPOBATH MMOJTYUYECHHBIN pe3yJIbTar.



DOyHKUMU ¥ TPpaGUKH:

CTpOUTHh TpaduKh KOMMIO3UIMU (YHKIHI C TOMOIIBI0 3JIEMEHTapHOTO
UCCJIEIOBAaHMSI U CBOMCTB KOMITO3UILIUU JABYX (DYHKIIHIA;

CTPOUTb TIEOMETPUYECKHE 00pa3bl YpaBHEHHMM W  HEpaBEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOZIHO OMEpPHpPOBaTh TMOHATUSAMHU: TpPadUKH TPUTOHOMETPHUUECKHX
byHKIINN;

OPUMEHATh (QYHKIUM Ui MOJCIHUPOBAHMS U HCCIENOBAHUS PEaJIbHBIX
IIPOLIECCOB.

Havasa maTeMaTH4eCKOro aHaJIm3a:

UCITI0JIb30BaTh MPOU3BOJHYIO JUJISl UCCIAEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaMMEHbIIee 3HaU€HUsI (PYHKIIMM HENPEPHIBHON Ha
OTPE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO [UJIS HAXOXKICHHUS HAWIY4ylIero peuieHus B
NPUKIAAHBIX, B TOM YHCIE€ COLUMAJIbHO-DKOHOMHYECKHMX, 3aJadax, i
ONpEENICHUs] CKOPOCTH W YCKOPEHHs MpoLecca, 3aJaHHOro (popMysiol wiu
rpadukom;

cBOOOIHO ONEpUpOBaTh MOHATUSMHU: IE€PBOOOpa3Has, OIpeneaEHHbIN
WMHTErpajl, HaXOAWTh IEpPBOOOPA3HbIE AIEMEHTAPHBIX (DYHKIMI W BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jlelonuna;

HAXOAMTh IJIOLIAAM IUIOCKUX (GUTYP U OOBEMBI TE ¢ MOMOUILIO HHTETpaa;

UMETh MPEACTABICHUE O MATEMaTUYECKOM MOJEIMPOBAHUU HA IpPUMEPE
coctaByieHust U PepeHITNAIbHBIX YPaBHEHUN;

pelmars NPUKIAIHbIE 3aJa4d, B TOM YHUCJIE COLHATbHO-DKOHOMUYECKOTO W
(bu3MYecKoro xapakrepa, CpeJICTBaMU MAaTEMATHYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM (POBbLIE)
Konrpoabnsie IIpakruyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
MHOK€eCTBO IEHCTBUTENBHBIX YHUCEIL.
M .P .
1 HOTOTICHR. FALHOTATLHRIC YPaBHEHi 24 1 https://lib.myschool .edu.ru/market?
1 HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
5 Oynkiun u rpaguku. CreneHHas 12 1 https://lib.myschool.edu.ru/market?
(GYHKIHUS C IETBIM ITOKa3aTelieM
3 Apudmerndeckuii KOpeHb N-0¥ CTEIICHHU. 15 1 https://lib.myschool.edu.ru/market?
Wppanmonaibable ypaBHEHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHble 10 1 https://lib.myschool.edu.ru/market?
ypaBHEHUS
5 Jlorapumudeckast GyHKITHUSL. 18 1 https://lib.myschool.edu.ru/market?
JlorapudmMuueckue ypaBHEHHs
6 TpuroHomeTpuuecKe BbIpaXeHUs U 29 1 https://lib.myschool.edu.ru/market?
ypaBHEHUS
7 TTOCIE/IOBATEBHOCTH H POTPECCHI 10 1 https://lib.myschool.edu.ru/market?
) Henpepsisibie dyrximi. [[pon3BoHas 20 1 https://lib.myschool.edu.ru/market?
9 [ToBTOpeHue, 06061IeHNE, 5 2
CUCTEMaTHU3allus 3HAHUU
OBUIEE KOJIMYECTBO YACOB I10
- 136 10 0

[NPOT'PAMME



https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market

11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoTshI
1 HccnenoBanue (GyHKIHIA C TTOMOIIBIO 27 1 https://lib.myschool.edu.ru/market?
IIPOU3BOHOMN
2 TlepBOO6pa3HAs 1 MHTErPAT 12 1 https://lib.myschool.edu.ru/market?
3 I'papukn TpuroHOMeTpHUECKUX (PYHKIUIA. 14 1 https://lib.myschool.edu.ru/market?
Tpuronomerpruyeckue HepaBeHCTBA
4 HppaunoHanbHble, IOKa3aTEIbHbIE U 24 1 https://lib.myschool.edu.ru/market?
norapupMHUECKUE HEPABEHCTBA
5 O — 10 1 https://lib.myschool.edu.ru/market?
6 HarypasbHble H Helble THcia 10 1 https://lib.myschool.edu.ru/market?
Cucremsl parmoHaIbHBIX, https://lib.myschool.edu.ru/market?
7 HWPPALMOHAIIBHBIX MTOKA3aTEIbHBIX U 12 1
Jorapu(PMUUECKUX ypaBHEHUI
8 3a7aun ¢ MapaMeTpamMu 16 1 https://lib.myschool.edu.ru/market?
9 [ToBTOpenue, 060061IeHNE, 16 2
CUCTeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10
- 136 10 0

[TPOT'PAMME



https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market
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