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MNOACHUTEJIBHASA 3AIINCKA

Y4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3ay SBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpyeT
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0ydYaloIUXcs Ha YPOBHE, HEOOXOIMMOM
JUTST OCBOCHHUS WH(GOPMATUKH, OOIIECTBO3HAHNUS, ICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca OOydJaromuecs OBIIAJEBAOT
YHHUBEpPCAJIbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOopas (popMyIupyeT CBOU
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX JJS JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMU anreOpbl M MaTEeMaTHYEeCKOro aHall3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PacCy’KAaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEPIIPETAllUd  TOJYYEHHBIX  PEUICHWM, 3HAaKOMSTCA C  [pUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHpPOJAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHbIii Kypc 00amaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIMAIIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHbId MaTepual, CHOCOOCTBYIOIINN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus aiareOpe M HadajlaM MaTEeMaTHYECKOTO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COJAEpKATeIIbHO-MEeTOANYecKue TuHIM: «Yncna
U BBIYUCIICHU», «DyHKIMU U Tpaduku», «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE



COJIEPKATENbHO-METOANYECKUE JHHUM HW3YYaroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT Jpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHA
y4eOHBI KypC SBIISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHUEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIaAeBalOT BcE Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTtoM, y HUX MOCJe0BaTeIbHO HhopMUpyercs u
COBEPILIEHCTBYETCS yMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJIeJb peaJbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYCHHbIE NPU U3YYEHUU y4eOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITENTFHO CHOPMYITMPOBAHHONW MAaTeMaTUYECKOM 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111ero oopazoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJKY, BBIIOJHATH NPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YUCJIOBBIC BBIpaXXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJayd M OIepaluu: JIeJIeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTeNbHOMY pPacCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MAaTeMaTUKH KaK HayKH W € POJH B
MIOCTPOCHUN MOJIEJICH pEeaNbHOTO MHUpA, HIMPOKO HCIONB3YIOTCS 0000IIeHHE U
KOHKPETH3aIHS.

JIluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pe3yabpTaTe OoOydYarouiuMecs OBJAJEBAIOT PA3IMYHBIMU METOJAaMHU  PEIICHHUS
palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepkammx mnapameTpel. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UCCJEIOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPHU PEIICHUH MPUKIIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJCHUE HauOOJBIINX M HAaUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UppAIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKXKE BBIPAKECHUU,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMU  (GOpMaMH,  TPEACTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYrMMH JIMHUSMHU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKa3aTeJIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKLIUNA, UX CBOICTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pElIeHHEeM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Oonbllloe BHMUMAaHHE
yaensercss GOPMUPOBAHUIO YMEHHUS BbIpaXKaTh (POPMYJIaMH 3aBUCUMOCTH MEKITY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOil dopme: aHATUTHYECKOU, rpaduueckoil u crmoBecHoil. Ero m3ydenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauana MareMaTnyeckoro aHaiu3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPHUTh KPyT KaK MaTeMaTHYECKUX, TaK U NPHUKIAJHBIX 3aj]ad,
JOCTYIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHMsl TmpoueccoB. JlaHHasg colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanM3a CIoCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (hOPMATbHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecs: y3HaIT O



BBIJIAIONTUXCSI PE3yIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TIpeiaraloT Han0oJiee YHUBEPCATbHBIM S3BIK, OOBCIUHSIONINN BCE pa3Jeibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOydarolmeMmycss IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €r0 JJIsi BHIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET pPAa3BUTHUIO JIOTHYECKOTO MBIILICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHUPOBAHUS, KOTOPHIC MPU3BAHbBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3TUX MOJEIEH C TOMOIIBIO afmapara aireOpbl |
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KXK/IBIN U3 Pa3/eioB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca «Anredpa 1 Hadasna
MaTeMaTHYECKOTO aHATN3ay.

Ha wusyuenue yueOHOro kypca «AnreOpa W Hadajla MaTeMaTHYECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COAEPKAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanueckue Apoou. [lpumenenue apoOedt U MPOLEHTOB JUIs
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPAciei 3HAHUHN U PealbHOM )KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMy € JCUCTBUTENIBHBIMU  4YHCIaMUA.  Moayiib
JEUCTBUTENLHOTO YHUCIa U ero cBoicTBa. [IpubnmkE€HHbIC BHIYMCIICHHUS, TIPABUIIa
OKpYTJICHUSI, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crenenp ¢ uenpiM mnokaszarenemM. buHoMm Hsrotona. Hcenmonbe3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHI'€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC,
aPKKOCUHYC M apKTAaHT'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pEIIECHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHCHHUMN U
HEpPABEHCTB. MHOrOWwIeHbl OT OJIHOW MEepeMEHHOW. JlenmeHne MHoroujieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHorowieHsl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[IpeoOpa3zoBaHUs YNCITOBBIX BBIPAKEHUMN, COICPKAIINX CTEIIEHN U KOPHH.

HNppaunonanbHbie YpaBHEHUS. OCHOBHBIE METO/IbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)eHH, COEPIKALIUX JOrapru(MBbI.

Jlorapudmuueckue YPaBHEHHUS. OcCHOBHBIE METO/IbI peLIeHMS
Jorapu(pmMHUECKUX YpaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JMHEMHBIX ypaBHEHHMW. Marpuua CUCTEMBbI JMHEHHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. VcciaegoBaHue TMOCTPOEHHOM MOJENUA C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
YKU3HU.

DOyHkuuu U rpadpuku

OyHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO 0O0paTHblEe (YHKIMH.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HaKomocTossHCTBA. YETHbIe M HeuéTHbIe (pyHKuMH. [leproauyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbosbiiee u HauMeHblee 3HaueHus: QYHKIIMA Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadpukoB GyHKUMIA 715 pelIeHUs] ypaBHEHUH.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEccaXx M SBJICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocaenoBaTelIbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATEIBLHOCTEH. MeTox
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckasl mporpeccuu. beckoneyHo yObiBaroias
reoMmerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YyOBIBAIOIIEH reOMETPUUYECKON
IIPOrpecchu. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncino e. PopmyJia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTPeccCUU Ul PELIEHUs pealbHbIX —3a1ay
MIPUKIIATHOTO XapaKTepa.



HenpepbiBHbIE (yHKIMM W WX CBOWCTBA. TOukM paspbiBa. ACHUMOTOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIUU. OnpeeneHne, FreoOMeTpUYeCKUA 1
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoOXecTBO, oOIlepalld HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yuciaa v BIYMCICHUSA

HatypaneHbie u nensie yucia. I[IpumeHenne npru3HakoB AECIUMOCTH ILIEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. AnreOpavdeckas M TpUTOHOMETpUYecKkas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii cTeneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHUs] PU3NUYECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PellieHne TpUuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHMM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3aJad U3 pazIu4HbIX o0JacTeld HayKu M peajbHOU
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonmpl pelieHUs YpaBHEHHUM W HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH I8 HCCIEIOBaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Havana MmaTeMaTH4eCKOI0 aHAJIN3A

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OINPENENICHHMs CKOPOCTM W YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJIION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Brruucnenue
omnpenenéHHoro uarerpaia mno ¢popmysie Hetorona-JleiOuuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00YYJarOIIEeT0oCs KaK aKTUBHOTO |
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HUX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTEMaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHUKEHUW B JAPYrUX HayKax, TEXHOJOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJACHUS, CBSI3aHHOTO C MPaKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIIOUAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEM, 0OOBEKTOB, 3a/1a4, PEIICHUM, pacCyKIeHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYAOJO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpenpl, IJIaHUPOBAHWE IIOCTYNKOB W OIGHKH HMX BO3MOXXHBIX
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeIoBEeYeCKOW JesATEIbHOCTH, JTaloB ¢
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTAHABJIMBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(UKaIuy,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KPUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIPUHUMATh,  (opMyIupoBaTh M  NPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IIPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

IPOBOJNUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, PUBOIUTEH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHUS U BHIBOJIbI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3agauu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAINMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBarTeabCcKHe JeiiCTBUSA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpPEYHE,  MPOoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBJICHUSIMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
OpOBEAEHHOIO  HAONIONEHHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMpOIEcca, a TaKKe BbIIBUTATh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISIBJISITH JeUIUTHl HHPOPMAINH, JAaHHBIX, HEOOXOAMMBIX IS OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLIEHUBATh Ha/IEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
c(OpMyJIMPOBAHHBIM KPUTEPUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMU  OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, J1aBaTh IMOSCHEHUS IO XOAY PELICHUS 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh pa3jiM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3EHTALUN U OCOOCHHOCTEN ayAUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM HUH(OpMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSIM, OOBICHITH MPUUHHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl mpu pemeHuu Yy4YeOHbIX 3aJad, MNPUHUMATh IIeIb COBMECTHOU
NeSATETbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHMHoBBIX GopMax paboThl (0OCykaeHHS, OOMEH MHEHHIA,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K kony obyuenuss B 10 kjacce oOywarouiuiicst moiydaer cieaylolue
MPEIMETHBIC PE3yJIbTAThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATIU3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJHO OMNEpPUPYET MOHATUSAMU: palMOHAIbHOE YHCI0, OeCKOHEeuHas
nepuoanueckas ApoOb, MPOIEHTHI, HWPPALUOHATBHOE YHCIO, MHOXKECTBA
PaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIIBHOTO YHCIIA;

OpUMEHSIeT JpoOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSET MPUONKEHHBIC BRIYUCIICHUS, TIpaBUiIa OKPYTICHUS, TPUKUJIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CcBOOO/IHO OTEPHUPYET MOHATHEM: CTEIICHB C IIEJIBIM MOKa3aTeIeM, UCIIOIb3YEeT
MOJIXOAIIYI0 (POpMY 3amucu JEHCTBUTENBHBIX YHCEN JJIs PEIICHUS MTPAKTHUYECKUX
3a]a4 U IPEICTaBICHUS JaHHBIX;

CBOOOJTHO OIEpUPYET TMOHATHEM: apu(PMETHUECKUN KOpPEHb HaATypajbHOM
CTEIICHU;

cBOOO/IHO OTIEPHUPYET MOHATHEM: CTEIIEHb C PAllMOHAIILHBIM MTOKa3aTeleM;

CBOOOJHO OMNEPHUPYET TMOHATUAMH: JIoTapudM dYHCIa, ACCITHYHBIE W
HaTypalibHbIE JIOTApU(MBIL;

CBOOOJTHO OIEpUPYET MOHATUSAMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHTEHC
YHCIIOBOTO apTyMEHTA;

ONEpUPYET TOHATHUAMHU: APKCHHYC, ApPKKOCHHYC W apKTaHT€HC YHCIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEpUpPYET MOHATUSMU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
paBHOCUJIbHBIC YPABHEHUS U YPaBHEHUI-CIICACTBHS, PABHOCHIILHBIC HEPABEHCTBA,

NPUMEHSET PAa3IUYHbIE METOJbl pEIICHUs pPANUOHAIBHBIX U JIPOOHO-
palMoHaNbHBIX YpPaBHEHHUH, NPUMEHSET METOJl HWHTEPBAJIOB I PEIICHUSA
HEPABEHCTB;

CBOOOIHO ONEpUPYET MOHATUSAMHU: MHOTOWIEH OT OJHOW TEepEeMEHHOH,
MHOTOYJICH C LEIBIMU KO3 PUITMEHTaMH, KOPHU MHOTOUJICHA, TPUMEHSIET JICJICHHIE
MHOTOYJIEHA HAa MHOTOWIEH C OCTaTkoM, TeopeMy besy u Teopemy Buera nmms
peleHus 3ajay;

cBOOO/IHO ONepUpYET MOHATUSAMU: CUCTEMA JTMHEHHBIX ypaBHEHUH, MaTpHILIA,
OTpeeNsieT MaTPULIbl 2 X 2 U ero reOMETPUUECKHI CMBICT, HCIOJIb3YET CBOMCTBA
onpeaenuTens 2 X 2 s BBIYMCICHHUS €ro 3HAYCHHS, PUMEHSET OIpeaeTuTeNn
JUTSL peIIeHHs CHCTEMBbI JIMHEWHBIX YPaBHEHUN, MOJICTTUPYET PEeaTbHbIC CUTYAINH C
NOMOUIbIO CHUCTEMBbI JIMHEHHBIX ypaBHEHUM, UCCIENYEeT MOCTPOECHHBIE MOJEIU C
MOMOIUIBIO MaTPUIL M OINpeIeIUTENeH, HUHTEPIPETUPYET MOTYUCHHBIN pe3yibTar;

UCIIOJIb3yeT CBOMCTBAa JIEUCTBMM C KOpPHSAMU I  NpeoOpa3oBaHMs
BBIPAKECHU,

BBITIOJTHSET MpeoOpa30BaHMUs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAINX CTETICHH C
paloHaIbHBIM TTOKa3aTeNeM;

HCITIOJIB3yeT CBOMCTBA JIOTapu(PMOB ISl MPEeoOpa3oBaHUs JOrapuPMUIECKUX
BBIPAKECHUN,

CBOOOJHO OMNEPUPYET TMOHATUAMH: HPPALMOHAIBHBIE, IOKa3aTelbHbIE U
JorapupMuUecKrie ypaBHEHUS, HAXOIUT UX PELICHUS C MOMOUIbIO0 PaBHOCUIIBHBIX
NEPEXO0/I0B WM OCYIIECTBIISIS MPOBEPKY KOPHEI;

IPUMEHSET OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIIBI I TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BbHIPAKECHHUI;



CBOOOJHO  OMEpUpyeT TMOHITHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
npuMeHsieT HeoOxomumble  (HOPMYJIBI  JJIT  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPAaBHEHUM;

MOJICIUPYET pealibHble CUTyalldd Ha S3bIKE aireOpbl, COCTaBJISET
BBIDOKEHUsS, YpPaBHEHMs, HEPAaBEHCTBA [0 VYCJIOBHMIO 3a/layd, HUCCIEAyeT
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aiareOpsi.

DOyHkuuu U rpapuku:

CBOOOJTHO ONEpUpPYET MOHATUSAMU: (DYHKIHMS, CIOCOObI 3aJaHus (DYyHKIHH,
B3aMMHO OOpaTHbIe (PYHKIMM, KoMmIo3ulus GYHKIUHA, Tpaduk QyHKINH,
BBITIOJIHAET 3JIEMEHTapHbIE TpeoOpa3zoBaHusi rpa@uKoB QyHKIIHIM;

cBOOOMHO OMEpUPYET MOHATUAMH: OOJACTh OMPEICICHHUS M MHOXXECTBO
3HaUYeHUN (DYHKIWH, HYIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO ~OINEpUPYeT TMOHATUAMH: UETHBIE W HEYETHBIE (PYHKIUH,
nepuoyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBbI U
MUHAMYMBI (DYHKITMHM, HauOOJbIllee W HaWMEHbIIee 3Ha4YeHWe (YHKIUH Ha
IPOMEKYTKE;

CBOOOJHO OTIEPHUPYET TMOHATHUSAMH: CTeNeHHAs (YHKIUS C HATypPAIbHBIM H
HeJabIM TIOKaszareneM, rpaduk CTENeHHOW (YHKIMH C HAaTypaJbHBIM M IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (YHKIMH OOpaTHOM CTENEHH C
HaTypaJbHBIM ITOKa3aTeleM;

OTepUPYeT TIOHATHSIMH: JMHEHHAs, KBaJApaTWdHas W JIPOOHO-THHEHHAS
(GyHKIUH, BBITIOJIHAET 3JIEMEHTAPHOE UCCIIEIOBAHUE U TTOCTPOCHUE UX TPadUKOB;

CBOOOJTHO OMEpUpyeT TOHATHUSAMHU: TIOKa3aTelbHas U JorapupMuyeckas
GyHKIIMHA, WX CBOWCTBA W TpaUKU, HCIOIB3YET HUX TpapuKd IJs perieHus
YPaBHEHMUI;

CBOOOJTHO OIEpUPYET TMOHATHSIMH: TPUTOHOMETPUYECKAsT OKPYKHOCTD,
OTIpEeJICICHUE TPUTOHOMETPUIECKUX (PYHKITUNA YUCIOBOTO apTyMEHTA;

ucrosb3yer Tpaduku  QYHKOWA A9 WCCIIEIOBAaHUS  MPOIECCOB U
3aBUCUMOCTEH TIPH PEIICHUH 33J1a4 U3 APYTUX YUEOHBIX MPEIMETOB M PCalbHON
JKU3HHM, BBIpaXXaeT GOpMyJIaMH 3aBUCUMOCTH MEXIY BEIMUYNHAMMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

CBOOOJHO ONEpHpPYEeT TMOHATUSAMH: apudMeTHuecKkass W TeoMeTpUYecKas
nporpeccusi, 0eCKOHEYHO yOBIBArOIasi TeOMETpUIecKasi MPOTrPeccus, TMHEHHBIA U
AKCMOHEHIIUATIBHBIA POCT, (hOpMyJia CIOKHBIX MPOIICHTOB, UMEET TPEICTaBICHNE
O KOHCTAHTE;

UCIIOJIB3yeT TMPOTPECCHUU JUIsl PEHICHUS pPEaNbHBIX 3a7a4 TMPUKIATTHOTO
XapakTepa;

CcBOOOJHO OTNEpUpPYET MOHATHUAMHU: TMOCIEIO0BATENLHOCTb, CIIOCOOBI 3a/aHus
MOCJIEIOBATEILHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIE IMOCJIEIOBATEILHOCTH,



IIOHMMAET OCHOBBI 3apOXKIAEHUsS MATEMATHYECKOIO0 aHauu3a KaK aHaIu3a
OECKOHEUHO MaJIbIX;

cBOOOIHO OMepUpYeT MOHATUSIMU: HEMpPEephIBHbIC (PYHKIIUU, TOUYKH Pa3pbIBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrika QyHKIINH;

CBOOOJHO oOmepUpyeT NOHATHEM: (QYHKIUSA, HENpepbiBHAsS Ha OTPE3Ke,
IPUMEHSET CBOMCTBA HEMPEPBIBHBIX (DYHKIUH JJIs PELICHUS 3a/a4;

cBOOOIHO ONepUpyeT MOHATUSMU: TIEpBasi U BTOpasi MPOU3BOAHbBIE (DYHKIINH,
KacaTenabHas K rpaduky QyHKIUH;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOWU3BEICHUS, YACTHOIO U KOMIO3ULIUH
NBYX (PYHKIUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB3YEeT TEOMETPUYECKUA M (U3UYECKUI CMBICH NPOU3BOJHOM s
peneHus 3aaad.

MHokecTBa H JIOTHKA:

CcBOOOIHO ONEPUPYET MOHATUIMH: MHOXKECTBO, ONI€paIK HaJl MHOKECTBaMH;

WCIIOJIB3YET TEOPETUKO-MHOKECTBEHHBIN anmapar i ONHUCAHUS PEabHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]]a4 U3 APYTHUX yUYEOHBIX MTPEIMETOB;

CBOOOJHO OIEpUPYET MOHATUSMU: ONpEAeSIEHue, TEOopeMa, YypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOTO 00bEKTA, 10Ka3aTeIbCTBO, PABHOCUIIbHBIE
YPAaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kjacce oOyyarOIIMiics TMOJTydYaeT CIEAYIOIIUE
IPEAMETHBIE PE3YJbTAThl O OTACIbHBIM T€MaM paboyell mporpamMmbl y4eOHOIO
Kypca «Auredpa 1 Hayajla MaTEMaTHYECKOTO aHaJIn3ay:

Yucia ¥ BbIYHCICHHSA:

CcBOOO/IHO OINEpUPYET MOHATUAMU: HATypaJbHOE U LEJI0€ YHUCII0, MHOKECTBA
HaTypaJbHBIX U LENBIX YHCEI, UCIIOIb30BATh MPU3HAKHU JECIUMOCTH LIEJIBIX YUCET,
HOJ/l m HOK HaTypasbHBIX 4ucen I pelieHus 3a7ad, NPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJIHO ONepUpyeT TMOHSATHEM OCTaTka M0 MOJIYJI0, 3alUChIBAET
HaTypaJbHbIE YHCIIA B PA3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAX CUHUCIICHHS;

CBOOOJHO OINEpUPYET TMOHATUSIMHU: KOMIUIEKCHOE YHCIO W MHOMXECTBO
KOMILJIEKCHBIX YHWCEJ, MPEJCTaBIsET KOMIUIEKCHBIE 4YMclia B airedpanyeckol u
TPUTOHOMETPUUYECKOM (hopMe, BBIMOJIHSAET apu(pMETHUECKHE ONepalui ¢ HUMU U
n300paxkaeT Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPYET TMOHATUAMH: HPPALMOHAIBHBIE, IOKa3aTelbHbIE U
jJorapu(pMUUECKHe HEPaBEHCTBA, HAXOAUT HMX PEIIEHUS C  I[OMOIIBIO
PAaBHOCHWJIBHBIX IIEPEXOJIOB;

OCYLIECTBJISIET OTOOpP KOpPHEM MpH pElIEHUHd TPUTOHOMETPUUYECKOIO
YpaBHEHUS;



CBOOOJHO  ONEpUPYET TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OpUMEHAET HeoOXoAaumble (GOpMYJbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEpUPYET MOHSTHSIMHU: CHUCTEMa M COBOKYMHOCTb YPaBHEHHH U
HEPABEHCTB, PABHOCHWJIBHBIE CUCTEMBI U CHCTEMBI-CIEACTBUSA, HAXOOUT PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, HPPALMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemaer palHOHAJIbHBIE, UppalMOHaIbHBIE, MTOKa3aTEeIIbHBIE,
gorapupMUYeCKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coJieprKalliie MOYJIM U IIapamMeTpsl;

npUMEHSET TpaduuecKre METOAbI JJI PEIICHHUs YPAaBHEHUI U HEPaBEHCTB, a
TaKXKe 3aJ1a4d ¢ IapaMeTpaMy;

MOJICJIUPYET peajbHblE CUTyallUM Ha s3bIKE anreOpbl, COCTaBIISIET
BBIPDAXXCHUs, YPAaBHEHHUSA, HEPABEHCTBA M MX CHUCTEMBI II0 YCIIOBHUIO 3aJadH,
UCCIEeNyeT TMOCTPOCHHBIE MOJIEIM C HCIOJb30BaHWEM anmapara anreOpsl,
WHTEPIIPETUPYET NOIYYEHHBIN PE3YIIBTAT.

DOyHkuuu U rpapuku:

CTpOUT TpaduKd KOMIIO3ULMU (PYHKUUH C TOMOIIBIO DJIEMEHTapHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUT F€OMETPUYECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPJMHATHON
IIJIOCKOCTH;

cBOOO/IHO OINEPUPYET MOHATUAMU: TpapuKu TPUTOHOMETPUUYECKUX (PYHKLINM;

OpUMEHSET (QYHKIUM [Ji1 MOJCIHUPOBAHMUS M HCCIEIOBAaHUS peallbHbIX
IIPOLIECCOB.

Hauvana MaTeMaTH4ecKOro aHajamsa:

UCIIOJIb3YET MPOU3BOAHYIO JUIsl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTD U
DKCTPEMYMBI;

HaXOAUT HauOoJiblllee M HAaUMEHbIllee 3HaUYeHUs! (YHKUMUU HENpPEephIBHON Ha
OTpE3KE;

UCIIOJB3YET NPOM3BOJHYIO JUISI HAXOXKICHUS HAWIYYLIEro pEIICHHUS B
NPUKIAIHBIX, B TOM YHCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJadax, I
OTpe/eNICHUs] CKOPOCTH U YCKOpPEHHUs Mpolecca, 3aJaHHOro (opMysoN win
rpadukom;

CBOOOJIHO OIEpUPYET MOHATUSIMU: TIEpBOOOpaA3Hasi, ONpeAeIEHHBIN HHTErpal,
HAXOJIUTh MEPBOOOpPA3HbIE JIEMEHTAPHBIX (YHKUMUNA M BBIYUCIATH MHTErpajl IO
dopmyne Hetotona-Jleitbuuna;

HAXOAMT IJIOLIAAN TIOCKUX GUTYpP U 00BEMBI TE ¢ MOMOUIBIO HHTETpaa;

MMEET NPEACTABICHHE O MAaTEMATU4YECKOM MOJEIMPOBAHMM HA NPUMEPE
cocTaByieHUs U PepeHIIMaIbHBIX YPAaBHEHUN;



pelaeT NpHUKIaJHbIEe 33Ja4d, B TOM YHUCIIE COLMAIIBHO-d’KOHOMHYECKOrO WU
(u3MUecKoro xapakrepa, CpeJcTBaMiU MaTEMaTHUECKOr0 aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcbl
MHOK€eCTBO IEHCTBUTEIBHBIX YHCEIL.

1 MHorowiensl. PanimonansHble ypaBHEHUS U 24 1 bubnunoreka LIOK
HepaBeHCTBA. CUCTEMBI IMHEUHBIX https://myschool.edu.ru/
ypaBHEHUH

) Oynkiun u rpapuku. CreneHHas GyHKIHS C 12 1 Bbu6moteka [JOK
LEJIBIM TI0Ka3aTelIeM https://myschool.edu.ru/

3 Apudmerndeckuii KOpeHb N-0¥ CTEIICHHU. 15 1 bubnnoreka [JOK
HppanmonaibHble ypaBHEHUS https://myschool.edu.ru/

4 IToka3zarenbHas pyHkius. [TokasarensHble 10 1 bubmmnoreka HOK
ypaBHEHUSA https://myschool.edu.ru/

5 Jlorapudmuueckas GyHKIIHS. 18 1 bubmuorexa [IOK
Jlorapumuueckne ypaBHEHUs https://myschool.edu.ru/

6 TpuroHomeTpuyeckue BeIpakeHUS U 29 1 bubmuoreka [IOK
YpaBHEHUS https://myschool.edu.ru/

bubnmorexa LIOK

7 ITocnenoBarenbHOCTH U MPOTPECCUH 10 1 https://myschool.edu.ru/

bubnunoreka LIOK

8 HenpepriBabie dynkiuu. [IponsBoanas 20 1 https://myschool.edu.ru/

9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 9 bubnmorexa LIOK
3HaHUHN https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrtpoabusbie IIpakTunueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 HccnenoBanme GpyHKIMIA ¢ TOMOIIBIO 29 1 bubnuoreka [IOK
MPOU3BOIHOM https://myschool.edu.ru/
bubnunoreka LIOK
2 Hepeoobpasnas i uurerpar 12 1 https://myschool.edu.ru/
3 I'paduiku TPUTOHOMETPUUECKUX (PYHKITHIA. 14 1 bubmmoreka [JOK
TpuroHomeTpuyeckre HEpaBeHCTBA https://myschool.edu.ru/
4 HppaunoHanbHble, IOKa3aTEIbHbIE U 24 1 bubmmnoreka HOK
norapuMuIecKrue HepaBeHCTBA https://myschool.edu.ru/
5 KommiekcHbie uncna 10 1 bubmmorexa [IOK
https://myschool.edu.ru/
bubmmoteka IIOK
H 1 1
6 BTYPAIILHHIE M [EAHE THCHa 0 https://myschool.edu.ru/
CucTeMBbl paroHATBHBIX, HPPAITTOHATLHBIX
7 HOKaSaTeHII))HIII)IX U JIora I/I(I)NII)I/II)‘I:CKI/IX 12 1 Bubmmorexa [IOK
. p https://myschool.edu.ru/
ypaBHEHUM
bu6nunorexa LIOK
1 1
8 3azait ¢ napameTpamt 6 https://myschool.edu.ru/
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 16 9 bubnmorexa LIOK
3HaHUHN https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudposbie
/i Tema ypoka Beero Kontposabubie IIpakTnueckue 00paszoBaTebHbIe
padoThI padoThI pecypenI
1 MHo3ecTBO, onepauy HaJl MHOKECTBAMU U 1
WX CBOWCTBA
2 Juarpammsbl Diinepa-Benna 1
3 [IpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOTO 1
amnmapara JJisl pelIeHHs 3a1a4
Panmonanesueie yncna. OOBIKHOBEHHBIE U
4 JeCSITUUHBIE TPOOH, IPOLIEHTHI, 1
OCCKOHEYHBIC TIEPHOANYSCKHE IPOOH
Panmonaneueie yncna. OOBIKHOBEHHBIE U
5 JeCSITUUHBIE TPOOH, TIPOLIEHTHI, 1
OecKOHEUYHbIE IEPUOANYECKHE IPOOH
6 [Ipumenenue apobeii u NPOLEHTOB IS 1
pElIeHUs TPUKITATHBIX 3a7a4
7 [Tpumenenue apoGeit ¥ NPOLEHTOB ISt 1 bubmuoreka [IOK
penieHus NPUKIa HbIX 3a1a4 https://myschool.edu.ru/
8 JelictBuTensHble yncaa. PanimoHanbHble U 1
UppalMOHATFHBIC YK CIIa
9 ApudmeTrueckue ornepaum ¢ 1
NeHCTBUTENbHBIMH YUCIIaMU
10 Moaynb AEHCTBUTEIBHOTO YUCIIA U €70 1

CBOICTBa



https://myschool.edu.ru/

11

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKpYIJICHUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa
BBIYHCIICHUI

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
IpoOHO-PallMOHATIBHBIX YPAaBHEHUH H
HEPABEHCTB

bubmuorexa [JOK
https://myschool.edu.ru/

13

14

15

OCHOBHBIE METO/IbI pELIEHHUS LETbIX U
TPpOOHO-pAllMOHATBHBIX YPABHEHUH 1
HEPaBEHCTB

OCHOBHBIE METO/IbI pELIEHHUS LIETBbIX U
JIPOOHO-pallMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

MHOro4ieHsl OT OAHOU NEPEMEHHOM.
Jlenenrie MHOro4JieHa HAa MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHorouieHsl ¢ 1eabMu Ko3PGUITUeHTaMH.
Teopema Buera

17
18

Pemenue cucrem JIMHENHBIX YpaBHEHUN

Pemrenne cucreM TMHEHHBIX ypaBHEHUN

19

Martpuna cucTeMsbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpUIbl 2X2, €ro
T€OMETPUYECKHM CMBICT U CBOMCTBA;
BBIYHMCIICHHE €T0 3HAYCHUS

bubmuorexa [JOK
https://myschool.edu.ru/

20

Onpexnenurens MaTPUIBI 2X2, €T0
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIUHCIIEHHUE €T0 3HAUCHUS

21

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUU



https://myschool.edu.ru/
https://myschool.edu.ru/

22

Perrenue npukiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMbI JINHEHHBIX YPaBHEHU

23

24

25

Pemenue npukiaaHbIxX 3aa4 ¢ HTOMOIIbIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU
KontposnbHas pabdota: "PanronansHbie
yYpaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YpaBHEHUN"

OyHKIHSL, CIOCOOBI 3aaHus HYHKITHH.

B3aumno obpatubsie pynkiun. Kommnosumus

byHKIUI

bu6mmoreka [IOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/

26

I'padux pyHkIMU. DeMeHTapHbIC
npeoOpa3oBanus TpapuKoOB QyHKIHNA

27

28

29

OO6nacTh ornpeJieNeHus: © MHOXKECTBO
3HaueHul pyHkuuu. Hymu ¢pyHkimm.
[IpoMexyTKH 3HaK OCTOSTHCTBA

YérHble 1 HeUETHBIEC (PYHKLINU.
[lepuonnueckue pyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DyHKITHH

MakcuMyMbl U MUHUMYMBbI (DYHKIIMH.

HauOonpiiee 1 HauMeHbllee 3HAYCHNE
(GYHKINU Ha TPOMEKYTKE

30

Jluneiinas, KBaApaTuyHas U JpOOHO-
TuHeHas QyHKIMH

31

32

QHCMCHTapHOC HCCICAOBAHUC U ITOCTPOCHUC

rpaduKoB 3TUX QyHKUIUN

9H€M€HTapHO€ HUCCICAOBAHUC U ITOCTPOCHUC

rpaduKoB 3TUX PYHKLIUI

33

CreneHsb C LIEJIBIM IToKa3aTeneM. buaom



https://myschool.edu.ru/
https://myschool.edu.ru/

HrroTtona

34 CreneHsb C LIEJIBIM IT0Ka3aTeiaeM. buaom bu6mmoreka [IOK
Herorona https://myschool.edu.ru/
35 CrenenHast GQyHKIMS C HATypaIbHBIM U
1enbIM nokazatenieM. E€ cBoiicTBa u rpadux
36 KontponsHas pabdora: "CrenenHast QyHKIHS.
E¢ cBoiicTBa u rpaduk”
37 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTEIICHU U €ro CBOMCTBA
38 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTETeHU U €ro CBOWCTBA
39 [IpeoOpa3oBaHus YNCIOBBIX BRIPAKECHUH, bubnuoreka [IOK
COZIEPIKAINX CTENEHU U KOPHHU https://myschool.edu.ru/
40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
coJiepKalIuX CTEMEeHU U KOPHU
41 [Ipeobpa3oBaHUs YHCIOBBIX BBIPAKECHUIH,
coJiepKalluX CTENEHU U KOPHU
Uppanmnonansueie ypaBHeHus. OCHOBHBIE
42 METO/IbI PEIICHHS UPPAITMOHATHHBIX
YpaBHEHUI
Uppaumnonanbubie ypaBHeHMsl. OCHOBHBIE
43 METO/Ibl PEeIIeHUs UPPALMOHATIBHBIX bubmmorexa LIOK
ypaHeHit https://myschool.edu.ru/
Uppaumnonansubie ypaBHeHMsl. OCHOBHBIE
44 METO/bl PEIICHHS UPPALMOHATBHBIX
ypaBHEHUH
45 PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUT

HUPPALMOHAIIBHBIX YPAaBHEHUU
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PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN

46 UppaloOHAIbHBIX YPaBHEHHUH
47 PaBHOCHITBHBIE TIEPEXO/BI B PEILICHUN bubnnoreka [HOK
HMPPALMOHAIIBHBIX YPAaBHEHUN https://myschool.edu.ru/
48 PaBHOCHIIBHBIE TEPEXO/IbI B PEILICHUH
UppaloOHAIbHBIX YPaBHEHHUH
CBoiicTBa 1 rpadK KOpHS N-0i CTETIEHU KaK
49 GyHKIIUU 0OpaTHOM CTENEHU C HaTypaJbHbIM
rokaszaresem
CBoiicTBa 1 rpadK KOpHS N-0i CTETIEHU KaK
50 (GyHKIIUU OOpAaTHOM CTENEHU C HATypaTbHBIM
II0Ka3areieM
KontponbHas padora: "CpoiicTBa u rpagux
o1 KOpHs N-ol creneHu. ppanvoHanbHbIe
ypaBHEHHS"
59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA
53 CreneHsb ¢ palluOHAJIBHBIM [TOKA3aTeNeM U €€
CBOMCTBA
54 Cremnens ¢ palliOHATBHBIM MTOKa3aTeIeM H €€ bubmuorexa [JOK
CBOMCTBa https://myschool.edu.ru/
55 IToka3zarenbHast QyHKIM, €€ CBOIICTBA U
rpaduk
56 Hcnons3zoBanne rpaduka QyHKIUN 4715
peuieHusl ypaBHEHU I
57 Hcnonb3oBanue rpaduka QyHKINM 115
pelIeHHs] YpaBHEHHI
58 IlokazarenbHble ypaBHEeHUs. OCHOBHBIE
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METO/bI PEIICHUS TTOKA3aTEeIbHBIX
YpaBHEHUI

ITokazarenbHble ypaBHEeHUSA. OCHOBHBIE

59 METO/Ibl PEIICHNUS [T0KA3aTEIbHBIX
YpaBHEHUU
IToka3zarenbHble ypaBHeHUs. OCHOBHBIE
60 METO/IbI PeIIEHUs T0Ka3aTeIbHbIX bubmmorexa LIOK
- https://myschool.edu.ru/
ypaBHEHHH
61 Kontposbnas padota: "[lokazaTenpHas
¢yukuus. IlokazarenbHble ypaBHeHUS"
62 Jlorapudm uucna. CoiicTa jorapugpma
63 Jlorapudm uucna. CpoiicTBa orapudpma
64 Jlorapudm uucna. CpoiicTa norapupma
65 JlecsiTuuHBIE U HATYypaJibHbIE JTOTapUPMBbI Bubmmorexa LIOK
https://myschool.edu.ru/
66 JlecATUYHBIC U HATypaAIbHBIE JIOTapH(MBI
67 IIpeoOpa3oBaHue BbIpaXKEHUH, COACPIKAILINX
Jorapupmbl
68 [IpeoOpa3oBaHue BbIpaXeHHH, COIepIKaLIIX
Jorapu@msl
69 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX
Jorapu@msl
70 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U bubnnorexka [JOK
rpaduk https://myschool.edu.ru/
71 Jlorapudmuueckas pyHKIUS, €€ CBONCTBA U
rpaduk
79 Hcnonb3oBanue rpaduka QyHKINH 115

peLIeHUs ypaBHEHU I
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Hcnons3oBanue rpaduka GyHKINN s

73
peleHys ypaBHEHHH
Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIE BuG 10K
noIMoTeKa
74 METOBI pelIeHUs Torapu(PMUIECKUX
. https://myschool.edu.ru/
ypaBHEHHH
Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE
75 METO/IbI PEIICHHS JIOTApUPMUICCKUX
YpaBHEHUU
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
76 METO/IbI PEIICHHS JIOTApUPMUICCKUX
ypaBHEHUH
77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
Jorapu(pMHUUECKUX ypaBHEHUN
78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
Jorapu(PMUUECKUX YpaBHEHUI
79 KontponbHas pabdora: "Jlorapupmuueckas bubnnorexka [JOK
¢ynkuus. Jlorapudpmuueckue ypapHeHus" https://myschool.edu.ru/
80 CuHyc, KOCHHYC, TAHT€HC M KOTAHTEHC
YHCIIOBOTO apryMeHTa
81 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC
YHCIIOBOTO apryMeHTa
82 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,
bubmuoreka [IOK
84 ompeeleHue TPUTOHOMETPUUECKIX >

(yHKIUI YUCIOBOrO apryMeHTa

https://myschool.edu.ru/
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Tpuronomerpuyeckas OKpyKHOCTb,

85 ompeieIeHuE TPUTOHOMETPUUECKHUX 1
(GYHKIMH 4HUCIOBOrO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYITBI 1 bubmmorexa LIOK
https://myschool.edu.ru/
87 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI
88 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI
90 IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX 1
BBIpOKEHU I
o1 IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX 1
BBIpQ)KEHU I
92 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1 bubnnorexka [JOK
BBIPA)KCHUIN https://myschool.edu.ru/
03 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIpOKEHU I
94 Pemenne TpUroHOMETpUYECKUX YpaBHEHUI 1
95 Pemenne TpuroHOMeTpUYECKUX YpaBHEHHUN 1
96 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUN 1
97 Pemrenne TpuroHoMeTpu4ECKUX YpaBHEHHUN 1
98 Pemenne TpUroHoOMETpUUECKUX YpaBHEHUI 1
99 Pemrenne TpUroHOMETPHUECKUX ypaBHEHHI 1
100 Pemenne TpUroHoOMETpUUECKUX YpaBHEHUI 1
KonTponshas pabora:
101 "TpUroHOMeTpUYEeCKHE BbIPAKEHHS U 1
TPUTOHOMETPUYECKHE ypaBHEHUA"
102 IlocnegoBaTenLHOCTH, CIIOCOOBI 3aJaHUS 1
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nociegoBaTelbHOCTEN. MeTo
MaTeMaTU4eCKOW WHIYKIIUH

MOHOTOHHBIC 1 OIrpaHU4YCHHBIC

103 noclie0BaTebHOCTH. VicTopus aHanm3a bubmmorexa [OK
https://myschool.edu.ru/
0ECKOHEUHO MaJIbIX
104 Apudmerrdeckast Iporpeccus
105 I'eomeTpuueckas nmporpeccust
106 beckoneuHo yObIBarolasi reoMeTpu4ecKas
nporpeccus
107 CymMma 6eckoHeuHO yObIBaroILei
reOMEeTPHUECKON IPOTrpeccuu
108 JIMHENHBIN ¥ SKCIOHEHUUAIIbHBIA POCT.
Hucno e. DopMya CIOKHBIX TPOLUEHTOB
109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIA POCT.
Hucno e. DopMya CIOKHBIX IPOLEHTOB
110 Hcnonp30BaHne Mporpeccuu A peleHus
peanbHBIX 33]1a4 IPUKIIAJHOTO XapaKTepa
111 Kontponbnas padota: "[locnenoBarensHocTi
u nporpeccun”
112 HenpepbiBHBIE QYHKIINU U UX CBOMCTBA
113 Touka pa3pbiBa. ACUMITOTHI I'paUKOB
byHKIII
114 CaoiicTBa QyHKIMIT HETIPEPHIBHBIX HA
OTpe3Ke
115 CBoiicTBa (yHKIMIA HETIPEPHIBHBIX HA bubnnorexka [JOK
OTpe3Ke https://myschool.edu.ru/
116 Metoa HHTEPBAJIOB JUIsl PELLICHUSI

HEPaBEHCTB
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MGTOI[ HWHTCPBAJIOB JIsA pCIICHUA

117
HEpPaBEHCTB
118 MeTo MHTEPBAJIOB JUIsl pEIICHUS
HEPAaBEHCTB
119 [IpumeHneHue cBOMCTB HEMPEPHIBHBIX
GyHKUMH 1715 pelieHus 3a1ad
120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4
bubnnorexa [HOK
121 [lepBast 1 BTOpas Npou3BOIHBIE PYHKIIUU https:/ /mvschoI;)II.e du.ru/
122 Ormpenenenne, reOMETPUYECKUN CMBICTT
IIPOU3BOIHOM
123 Onpenenenue, GU3NUECKUI CMBICIT
IIPOU3BOTHOM
124 VYpaBHeHHE KacaTeNbHOU K TpauKy
byHKIIUN
15 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIIN
126 ITpon3BoiHbIE NIEMEHTAPHBIX (HYHKLIUH
127 ITpon3BoiHBIE NIEMEHTAPHBIX (PYHKIIUH bubnmorexa LIOK
https://myschool.edu.ru/
128 ITpou3BoHast CyMMBI, IPOU3BEICHHUS,
YaCTHOT'O ¥ KOMITO3UIIMU (QYHKIIUN
129 [Tpou3BoaHAst CYyMMBI, IPOU3BEICHIS,
9aCTHOTO ¥ KOMITO3UIIMH (yHKIIHIA
130 [TpousBoHasi CyMMBI, IPOU3BEICHHUS,
YaCTHOT'O ¥ KOMITO3UIIMU (yHKIIUN
131 Kontponbnas padota: "[IponsBognas”
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[ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIHS

132 - 1
3HaHuii: "YpaBHeHus"

133 [ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIHS 1 bubnuoreka [IOK
3HaHui: "OyHkuun" https://myschool.edu.ru/

134 Hrorosas koHTpobHas paboTa 1

135 HToroas KOHTpOJIbHASA paboTa 1

136 HOBTOPGHI/IG, 0000111eHNe, CHCTEMaTH3aINs 1
3HAHHUN

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10



https://myschool.edu.ru/

11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Nem/m Tema ypoka Kontpoabnsie IlpakTnyeckue tupposhie
Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeni
1 [TpuMeHeHne NPOU3BOJHOM K MCCIIEIOBAHUIO 1 bubnuoreka [IOK
(GYHKUIMI HA MOHOTOHHOCTb U SKCTPEMYMBI https://myschool.edu.ru/
5 [IpumeHeHre TPON3BOIHON K UCCIIETOBAHHIO 1
(GYHKUIMI HA MOHOTOHHOCTb U SKCTPEMYMBI
3 [IpumeHeHre TPON3BOIHON K UCCIIETOBAHHIO 1
(GyHKIMH HA MOHOTOHHOCTB M OKCTPEMYMBI
4 [TpuMeHeHne NTPOU3BOTHOM K HCCIIEI0BAHUIO 1
(GYHKIMH HA MOHOTOHHOCTb U SKCTPEMYMBI
5 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
(GYHKIMN HA MOHOTOHHOCTb U SKCTPEMYMBI
5 [IpumeHeHwe TPON3BOTHON K UCCIIETOBAHHIO 1
(GYHKINH Ha MOHOTOHHOCTH M OKCTPEMYMBI
HaxosxneHne HanOobIIero 1 HAaMMEHBIIETO
7 3HA4YeHUs HEMPEepbIBHON (PYHKIUH Ha 1
OTpe3Ke
Haxoxxnenne HanOobIIero 1 HAMMEHBILIETO
8 3Ha4YeHUs HEMPEePbIBHON (PyHKIUH Ha 1
OTpe3Ke
Haxosxnenne HanOOobIIIero 1 HANMEHBIIIETO
9 3HAYCHUsI HEIPEPHIBHOW (PYHKITUN Ha 1 bubmorexa OK
oTpeske https://myschool.edu.ru/
10 Haxoxnenne HanOoJIbIIEro 1 HAaMMEHBIIIETO 1
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3HAYeHUS HEMPEPHIBHON (PYHKIUHU HA
OTpE3KE

11

12

13

Haxoxxnenne HanOOobIIero 1 HAUMEHBIIETO
3HAYCHUS HEMPEPHIBHON (PYHKIUHU HA
OTpE3Ke

Haxoxnenve HanbobIero 1 HAMMEHbIIET 0
3HauEHUs HEMPEPHIBHON (PYHKIIMM Ha
OTpEe3Ke

[TpumeHneHne mpOU3BOTHON IS

HAaXOXKACHUA HAWJIYULICTO pCHICHUS B
MMPUKIAAHBIX 3a/ladax

14

[IpuMeHeHne Npon3BOHON s
HaXO0XJICHNs HAaWTy4IlEro peleHus B
IIPUKIIAIHBIX 3a7a4ax

15

[Ipumenenre npou3BOIHOM IS
OTIpEeIeTICHUSI CKOPOCTHU U YCKOPEHUS
npoiiecca, 3aJ1aHHOT0 (OPMYIION UITH
rpaduKom

bubmmoreka IIOK
https://myschool.edu.ru/

16

[Ipumenenre npou3BOIHOM IS
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (POPMYIION UITH
rpaduxom

17

Komnosumus ¢pyHkimii

bubnunorexa LIOK
https://myschool.edu.ru/

18
19

Komnosumus ¢pyHkimii

Komnosunus ¢pyHkuumit

20

['eomeTpuyeckue 0Opas3sl ypaBHEHUH Ha
KOOPAMHATHOM IIOCKOCTH
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I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha

21 KOOPJMHATHOM IJIOCKOCTH
99 KonTtponsHas pabdora: "Mccnenoanue bubnuoreka [JOK
(GYHKIUI ¢ TOMOIIBIO TTPOU3BOTHOM" https://myschool.edu.ru/
93 [TepBooOpazHas, 0CHOBHOE CBOHCTBO bubmmoreka [JOK
epBOOOPa3HBIX https://myschool.edu.ru/
24 [TepBoOOpa3HbIe 3NIeMEHTAPHBIX (QYHKITUH.
[TpaBuia Hax0Xk1eHUSI IEPBOOOPA3HBIX
o5 [TepBoOOpa3HbIe dNIeMEHTAPHBIX (QYHKITUH.
[IpaBwmita HaX0XICHUS IEPBOOOPA3HBIX
26 Wurerpan. I'eoMeTpruueckuii CMbICI bubmmoreka [JOK
WHTETpaja https://myschool.edu.ru/
97 Brraucnenue onpenen€éHHOro MHTErpaia 1no bubmmnoreka HOK
dbopmyne Herotona-Jleitoauia https://myschool.edu.ru/
28 Brraucnenue onpenen€éHHOro MHTerpaia 1mno
dbopmyne Herotona-Jleitoaura
29 [TpumeHeHne uHTerpana 1 HaXOXKACHUS
TIoIIaied TIOCKUX QUryp
30 [TpuMeHeHre UHTEeTpalia I HaX0XICHUS
00BEMOB reOMETPUYECKHUX TEI
31 [Ipumeps! pemennii qudhepeHInaTbHbIX
YpaBHCHHIA
39 [Ipumeps! pemennii qudhepeHInaTbHbIX
YpaBHEHUIA
MareMaTH4ecKoe MOJICITUPOBAHUE PEATbHBIX
33 MIPOIIECCOB € MOMOIIBIO ArddHepeHITnaTbHBIX bubnnorexa LOK
. https://myschool.edu.ru/
YpaBHEHHIA
34 Kontponbnas padota: "[lepBoobpasznas u
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uHTerpan”

Tpuronomerpuueckue GyHKIUH, UX

bu6nmmorexa [IOK

35
CBOICTBa U TpaduKu https://myschool.edu.ru/
36 Tpuronomerpuueckue GyHKIUH, UX
CBOIicTBa U rpaduKu
37 Tpuronomerpudeckue GyHKINU, UX
CBOWCTBA U TpapuKu
38 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu
39 Tpuronomerpuueckue GyHKIUH, UX
CBOIiCcTBa U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX
. bubmmoreka [JOK
40 YPABHCHIH € TOMOTLBIO http5'//mvschol<_)ll edu.ru/
TPUTOHOMETPUIECKON OKPYKHOCTH ' -
OT160p KOpHEH TPUTOHOMETPUUECKHUX
41 YPaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEHN TPUTOHOMETPUUYECKHX
42 YPaBHEHHH C TIOMOILBIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHIX
43 YPaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
bu6muoreka [JOK
44 Perienne TpUroHOMETPUUECKUX HEPABEHCTB =
https://myschool.edu.ru/
45 Pemenne TpuroHoMeTprUYeCKUX HEPABEHCTB
46 Pemenre TpuroHOMeTpHUYECKUX HEPABEHCTB
47 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB
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KonTtponsnas pabdora: "I'paduku

48 TPUTOHOMETPUICCKUX (HYHKIIUH.
Tpuronomerpuyeckre HepaBeHCTBA"
49 OCHOBHBIE METO/IbI pELICHUS bubnmnoreka HOK
MOKa3aTeJIbHbIX HEPABEHCTB https://myschool.edu.ru/
50 OcHOBHBIE METO/IbI PELLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
51 OcCHOBHBIE METOIbI PEIICHUS
MOKAa3aTeIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pELICHUS
[I0Ka3aTeIbHbIX HEPABEHCTB
53 OcHOBHBIE METOIbI PEILICHUS
norapu(pMUUECKUX HEPABEHCTB
54 OCHOBHBIE METO/IbI pEIIECHUS
norapu(pMUUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMUUECKIX HEPABEHCTB
56 OCHOBHBIE METO/IbI pELICHUS
norapupMUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/TbI PEIIECHUS bubnuotexa [JOK
UppalMOHaIbHBIX HEPABEHCTB https://myschool.edu.ru/
58 OCHOBHBIE METO/IbI PEIICHUS
HUPpAIMOHATLHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pELICHUS
UppaIMOHATIFHBIX HEPABEHCTB
60 OcHOBHBIE METOIbI PELICHUS
MPpALMOHATILHBIX HEPABEHCTB
61 ['padpuaeckue MeToMbI pemIeHust
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UPPALMOHAIIBHBIX YPaBHEHUN

62

63

['padmyeckue METOABI peLIeHHs
UPPALMOHATIbHBIX YPaBHEHUM

['padmyeckue METOABI peLIeHHs
MOKa3aTeIbHBIX YPABHEHUN

bubnunorexa LIOK
https://myschool.edu.ru/

64

I'paduueckue MeTo Bl pemeHUs
MOKA3aTeIbHBIX HEPABESHCTB

65

66

I'pauueckue METOBI peLIeHUs
JOTapu(PMHUECKUX YpaBHEHUI

['padmyeckue METOABI peLICHHS
Jorapu(pMUUECKUX HEPABEHCTB

bubnuoreka [IOK
https://myschool.edu.ru/

67

68

69

70

I'paduueckue meToabl pemeHus
norapu(pMUUECKIX HEPABEHCTB

['padmyeckue METOABI pelIeHHs
MOKa3aTeNbHBIX U JOrapuMUUECKUX
ypaBHEHUU

I'paduueckue MeTObI perIeHus
NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
yYpaBHEHUU

['padpuaeckue MeTobI pemeHust
MOKA3aTeNbHBIX U JOTapU(YMUUECKUX
HEPABEHCTB

71

['padmyeckue METOABI peLIeHHs
MOKa3aTeNbHbBIX U JOrapuGMUUECKUX
HEPaBEHCTB

72

KonTtponsHas pabdora: "MppanuoHanbHele,
NoKa3aTesbHbIC U JJorapuMuieckue
HepaBeHCTBA"
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KommuiekcHbie uncna. Anredpandeckas u

73 TPUTOHOMETpUYECKast (POPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa
Kommuiekchbie uncna. Anrebpandeckas u
74 TpUrOHOMETpHUYeCcKasi (pOpMBI 3arucu bubmmorexa LIOK
https://myschool.edu.ru/
KOMIUIEKCHOT'O YHCJIa
75 Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YK CIIaMU
76 Apudmernueckue onepanum ¢
KOMILJICKCHBIMHU YUCIIAMU
77 N306pakeHne KOMIJIEKCHBIX YMCET Ha
KOOPAMHATHOM IIOCKOCTH
78 N300pa’keHre KOMIUIEKCHBIX YMCeN Ha
KOOPAMHATHOM IIOCKOCTH
79 ®opmyna Myaspa. Kopau n-oii crenenu us bubmmnorexka HOK
KOMILJIEKCHOT'O YHCia https://myschool.edu.ru/
80 ®opmyna Myaspa. KopHu N-oii ctenenu u3 bubmmnoreka HOK
KOMIUIEKCHOTO YHUCJIa https://myschool.edu.ru/
[TprMeHeHNne KOMITJIEKCHBIX YHCeIN ISt
81 pemieHus GpU3NUIEeCKUX U reOMETPHUUECKHUX
3a1au
82 KonTtponbHas padora: "KomruiekcHble
gucia"
83 HatypanbHble 1 1ienbie grcia
84 HarypanbHsle 1 nensle yncna
85 [TprMeHeHNe NPU3HAKOB JIEITUMOCTH LIEIIBIX
yucel
86 [IpuMeHeHne MPU3HAKOB ACTUMOCTH IETBIX but6mmoreka [IOK
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YHUCCJI

https://myschool.edu.ru/

87

88

[IpumMeHeHne MPU3HAKOB ACITUMOCTH IEITBIX
gucen: HOJl u HOK

[IpumMeHeHne MPU3HAKOB JACTUMOCTH IETBIX
yucen: HOJL u HOK

bu6nmmorexa [IOK
https://myschool.edu.ru/

89

HpI/IMeHeHI/Ie IPHU3HAKOB JCJIMUMOCTHU LECJIBIX
YUCCII: OCTAaTKH 110 MOAYJIIO

bubnunorexa LIOK
https://myschool.edu.ru/

90

91

HpI/IMeHCHI/Ie IMPHU3HAKOB ACIIMMOCTHU LECJIbIX
YUCCII: OCTAaTKH 10 MOAYJIHO

HpI/IMeHCHI/Ie IMPHU3HAKOB ACIIMMOCTHU LECJIbIX
YUCCII: aAJITOPUTM EBxnuna nis PCUICHUA
3aJa4 B LCJIbIX YHCJIaX

92

Kontponbnas padota: "Teopust menbix
yucen"

93

94

95

CucreMa ¥ COBOKYITHOCTh YpaBHEHUI.
PaBHOCHIIBHBIE CHCTEMBI U CHICTEMBI-
CIIE/ICTBHS

CucreMa ¥ COBOKYITHOCTh YpaBHEHUI.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUN

bu6nmorexa LIOK
https://myschool.edu.ru/

but6mmorekxa [IOK
https://myschool.edu.ru/

96

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEHN MppalMOHaIbHbBIX
ypaBHEHUU

97

OcCHOBHBIE MCTOJbI pCIICHUA CUCTCM U
COBOKYITHOCTEH MOKA3aTeIbHBIX YPABHEHHI

98

OcCHOBHBIC MCTOJbI pCIICHUA CUCTCM U



https://myschool.edu.ru/
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COBOKYIIHOCTEM IOKA3aTEIbHbIX YPABHEHUN

99

100

101

102

103

104

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH JIOTapu(PMUIECKIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYIHOCTEH JIorapu(pMuIecKkux
ypaBHEHUU

[IprMeHeHne CUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3IN4YHbIX 00JacTel HAyKu U pealbHON
JKU3HU, MHTEPIIPETALUs OTyUYeHHBIX
pe3yNbTaToB

ITpuMeHeHnEe CUCTEM K PELICHHUIO
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 U3
pa3InYHbIX 001acTe HAYKH U pPeabHOM
KHU3HHU, UHTEPIPETaLUs MOTyYeHHBIX
pE3yJIBTAaTOB

[TpuMeHeHNEe HEPABEHCTB K PEIICHUIO
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 U3
pa3InYHBIX 001acTel HAYKH U peabHOM
KHU3HHU, HHTEPIpETalys NOTyYSHHBIX
pe3yJIbTaToB

KonTtponsHas padora: "Cucremsbl
paloHaIbHBIX, HPPALUOHATIBHBIX
NOKa3aTeIbHbBIX U JIOTapu(PMUIECKUX
ypaBHEHHI"

bubnunoreka LIOK
https://myschool.edu.ru/

105

PaunonansHbIe ypaBHEHUS C IapaMeTpaMu

but6mmoreka [IOK
https://myschool.edu.ru/

106

PannonanbHble HEpaBEeHCTBaA € TapaMeTpaMu

bubnunoreka LIOK



https://myschool.edu.ru/
https://myschool.edu.ru/

https://myschool.edu.ru/

107 PanyoHnanbHbIE CUCTEMBI € ITApaMETPAMU
108 NppannoHanbHble ypaBHEHUS, HEPABEHCTBA bubnmnoreka HOK
C rapaMeTpaMmu https://myschool.edu.ru/
109 HppanroHanbHbIE CUCTEMBI € TTapaMeTpamMu
110 [Toka3zarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMmerpamu
111 IToxazaTenbHBIC CHCTEMBI C TTApAMETPAMHU
112 Jlorapugmuueckue ypaBHEHHs, HEPaBEHCTBA Bbu6mmoteka [IOK
C IapaMeTpaMu https://myschool.edu.ru/
113 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu bubmmorexa LIOK
https://myschool.edu.ru/
114 TpuronomeTpruyeckue ypaBHEHUS C
napaMeTpamu
115 TpuroHomeTpuyeCKrue HEPABEHCTBA C
napaMeTpamu
116 TpUroHOMETpUYECKUE CUCTEMBI C bubmmnoreka HOK
napameTpamu https://myschool.edu.ru/
[TocTpoenue u uccienoBaHue
117 MaTeMaTUYECKUX MOJIENICH peaIbHbIX but6mmorekxa [IOK
CUTYyallMil C MOMOIIBIO YPaBHEHUH C https://myschool.edu.ru/
napaMeTpamu
[TocTpoenue u uccienoBaHue
118 MaTeMaTI:IquKI/IX Mojiesiell peanbHbIX ]
CUTYalUi C OMOILBIO CUCTEM YpaBHEHHUI ¢
napaMeTpamu
119 IToctpoenue u uccinenoBaHue

MaTEMAaTHYCCKUX MOI[CJICI;’I PCAJIBHBIX



https://myschool.edu.ru/
https://myschool.edu.ru/
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CUTYyalMil C IOMOIIBIO CUCTEM YPABHEHUH C
napameTpamu

KonTtponpHas pabdora: "3anaun ¢

120 .
napameTpamu
121 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHus"
122 [ToBTOpenue, o600IICHNE, CHCTEMATH3AIUS
3HaHui: "YpaBHeHus"
123 [ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS bubnuoreka [IOK
3HaHui: "YpaBHeHusa. CucreMsl ypaBHEHUN" https://myschool.edu.ru/
124 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3ALMS
3Hanuii: "HepaBencrna"
125 [ToBTOpEeHnue, 060061IeHNE, cUCTEeMaTH3aLus
3HaHuii: "HepaBencrna"
126 [ToBTOpeHnue, 060061IeHNE, cUCTEeMaTH3aus
3HaHuii: "HepaBencrna"
127 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3Hanui: "lIponsBoanas u €€ npuMeHeHue"
128 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3Hanuil: "[IponsBonHas u e€ npumeHexue"
129 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3HaHuil: "[IponsBonHas u €€ npumeHexune"
130 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs
3HaHui: "MHTerpan u ero npumeHenue"
[ToBTOpenme, 0600IIEHNE, CUCTEMATH3AIIHS but6mmorekxa [IOK
131 3HaHui: "OyHKun" https://myschool.edu.ru/
132 [ToBTOpenue, o6o0IIEHNE, CHUCTEMAaTH3AIUS

3HaHui: "OyHKun"



https://myschool.edu.ru/
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133 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHui: "OyHkUn"
134 Hrorosast KoHTpoOJIbHAS paboTa
135 HroroBast koHTpoIbHAs paboTa
136 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATU3AIINS 1
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0

* o
BO3MOKHO M3MEHEHME B MNAaHMPOBAHUM KOHTPO/IbHbIX PaboT B CBA3U C pOopmMUpPOBaHMEM eaANHOTOo rpadrKa KOHTPONbHbIX MEPONPUATUIA B

WwKone u rpadmka nposeaeHuna BMP ana obecneyeHns caHMTAPHO-TUTMEHMUYECKUX HOPM.






IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

10 KJIACC
Kon x
IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS 0CHOBHOI
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTarta
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh TOHATHUSMH: pPALMOHAIBHOE U JICHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAS U JACCSATUYHAS IPpOOb, MPOIICHTHI
12 BemonHATe  apudmMeTHueckue  omepanud € PAalUOHAIBHBIMH |
' JeHCTBUTEIIbHBIMU YHACITAMHU
13 BrimonHATs npulnmkEHHbIC BEIUMCICHHUS, UCIIONB3YS MTPaBHIIa OKPYTIICHUS,
' JIeNaTh TPUKUAKY U OLICHKY pe3yJbTaTa BHIYMCICHUI
OnepupoBaTh NOHATUSMH: CTEIEHb C IIEJBIM ITOKa3aTesleM, CTaHIapTHas
14 dopma 3ammcu ACWCTBUTEIHHOTO YHCIA, KOPEHb HATypaJbHOMN CTEICHH;
' UCIMOJIb30BaTh MOAXOJANIYI0 (OpMY 3amUCH JAECHCTBUTEIBHBIX UYUCEN JUIS
pellIeHrs MPaKTUYECKUX 3a7a4 U MPeCTaBlIeHUs JaHHBIX
OnepupoBaTh MOHATUSMHU: CHHYC, KOCHHYC W TAHT€HC MTPOU3BOJIEHOTO yTJIa;
15 WCIIOJIB30BaTh  3allUChb  NPOU3BOJIBHOTO  yrjaa  4epe3  oOpaTHbIe
TPUTOHOMETpHUYECKUE (PYHKITHH
2 VYpaBHEeHUS 1 HEpaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXAECTBO, ypaBHEHHME, HEPAaBEHCTBO, IIEJIOE,
2.1 parroHanIbHOE, UppalnoHalbHOE ypaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPUUYECKOE YPaBHEHUE
29 BemmonHATe ipeoOpa3oBaHusi TPUTOHOMETPUIECKUX BBIPAKEHHUH W pPEIaTh
' TPUTOHOMETPHUYECKUE YPABHEHHS
BrImonHATe mpeoOpa3oBaHusl IENbIX, PAllMOHATBHBIX U HUPPAllMOHATBHBIX
2.3 BBIDQKEHUII ¥ pelmaTh OCHOBHBIE THIBI [ENbIX, pPAlMOHAIBHBIX U
UppaIMOHATFHBIX YPAaBHEHHI U HEPABCHCTB
54 [IpuMmeHsITh ypaBHEHHS M HEpPAaBEHCTBA MJIs PEIICHUS MaTeMaTHUYeCKHUX
' 3aj1ay M 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU U peabHON )KU3HU
MogenupoBaTh peajbHBIE CHUTYalldd Ha S3bIKE anreOpbl, COCTaBIIAThH
2.5 BBIPQ)KEHUS, YPABHEHUS, HEPABEHCTBA [0 YCIOBHUIO 3aJlaud, MCCIENI0BATh
MOCTPOCHHBIE MOJICNIN C MCIIOJIb30BAaHUEM arlIapara aareopsl
3 OyHK1MU U TpaduKu
31 OnepupoBaTh MOHATUAMH: (PYHKIUSA, CIOCOOBI 3a1aHust QyHKIMH, 00IacTh

ONpeNeNieHusT W MHOXKECTBO 3HadeHMH (QyHKIuM, rpaduk ¢yHKIMH,




B3aUMHO 00paTHbIe QYHKINN

OnepupoBaTb MOHATUSAMH: YETHOCTH W HEUETHOCTh (QYHKIHUH, HYJIU

3.2 (GYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN 1)1 pEIICHUs] ypaBHEHUI
3.4 CtpouTth U yuTaTh rpaduKu TUHEHHONW (YHKINH, KBaAPATHUYHONU (YHKIINH,
CTETICHHOW ()YHKITUH C IIEJIBIM TTOKa3aTeJieM
Hcnonw3oBath rpaduku (QyHKUMHA [JIS HCCIENOBAHHS IPOIECCOB U
3.5 3aBHCHUMOCTEH MpH pelIeHUH 3a4ad M3 JIPYruX Y4eOHbIX NpPEeIMETOB U
pealbHO JKU3HH, BEIpaXaTh (GOpMyIaMu 3aBUCUMOCTH MEX]Ty BEITMIMHAMHI
4 Hauana marematuyeckoro aHammsa
41 OnepupoBaTh TOHSATUSAMHU: TOCIEAOBATEIBHOCTh, apudMeTndeckas U
' reOMETPUYECKas MPOTPECCUu
4 OnepupoBaTh TOHATUAMU: OECKOHEYHO YOBbIBaromass TeoMeTpuyecKas
' nporpeccusi, cyMMa 6€CKOHEYHO yOBbIBAIOIIECH reOMETPHUIECKON TPOrPeccuu
4.3 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30BaTh CBOMCTBAa TMOCJIENOBATENILHOCTEH W  mporpeccuii  ams
' pEIIeHUs peasbHBIX 3aja4 MPUKIIATHOTO XapaKTepa
5 MHo>xecTBa U JIOTHKA
5.1 OrnepupoBaTh MOHITHSAMU: MHOXKECTBO, ONIEpAI[UN HaJl MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar g ONHUCaHUs
5.2 pealbHBIX MPOIIECCOB U SBICHUH, NP PEIICHUH 3a/1a4 U3 JPYTUX YUEOHBIX
MPEAMETOB
53 OnepupoBaTh  TMOHSATHUSAMH:  ONpENEIEHHWE,  Teopema,  CIENCTBHE,
JI0Ka3aTelIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
NpoBepsieMoOro .
0o0pa3oBaTeIbHOI NPOrpaMMbl CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCIICHUS
OrnepupoBaTh TMOHATHSAMH: HaTypajdbHOE, II€JI0€ YHCIIO; HCIOIh30BaATh
11 MPU3HAKU JEIUMOCTH LEJIBIX YHUCEN, Pa3JIOKEHHE YHCiIa Ha MPOCThIE
MHO>KUTENH ISl PEIICHUS 33129
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAIIBHBIM [TOKa3aTeIeM
13 OnepupoBaTh MOHATHIMH: JOrapudM Yucia, AECITUYHBIC U HATypaTbHBIE
' sorapruQMsI
2 VYpaBHEHHUS U HEPABEHCTBA
2.1 [IpuMeHsITH  CBOWCTBA CTENEHH Il MPEeoOpa3OBaHUS  BBIPAKCHUH,




ONCpHUpOBaATh IMOHATHUAMMU: II0KA3aTCIIBHOC YPaBHCHUC W HCPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHHfI U HECPAaBCHCTB

BeimonHATe TpeoOpa3oBaHusl BBIPAKCHHUH, COAEPIKAIIMX JIOTapu(Mbr,

2.2 ONEePHPOBATH MOHATUAMU: JIOTapU(PMUUECKOE ypaBHEHHE M HEpPaBEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 Haxoouts perieHns NpocTEeNINX TPUTOHOMETPUYECKUX HEPABCHCTB
OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ PEILEHUE;
2.4 MCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH Ul PELICHUS IPAKTHYECKUX
3a1a4
95 Haxonuth pemeHnst npocTeNmX CUCTEM U COBOKYITHOCTEW PAallMOHAJIBHBIX
' ypaBHEHUH U HEPABCHCTB
MogenupoBaTh peajbHbIE CUTyalldd Ha s3bIKe anreOpbl, COCTaBIAThH
2.6 BBIPQKCHMS, YPaBHEHHUS, HEPABEHCTBA M CHCTEMBbl IO YCJIOBMIO 3aJayH,
HCCJIEI0BATh TOCTPOEHHbBIE MOJIEJIN C UCIOIb30BAaHUEM allrapara ajareopbl
3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIUSA, MPOMEKYTKH
31 MOHOTOHHOCTH (YHKIHH, TOYKH HKCTpeMyMa (yHKIMH, HauOOJIbIIee |
' HaVMEHbIIee 3HaYeHUs (DYHKIMHM Ha MPOMEXYTKE;, HMCIIOJIB30BaTh MX IS
uccienoBaHus PyHKIMH, 3aJaHHOU IrpaduKoM
OnepupoBaTh MOHATHAMH: IpaUKU MMOKa3aTEIbHOM, JorapupMuIeckon u
3.2 TPUTOHOMETPUYECKUX (QYHKIMM; H300pakaTh HMX Ha KOOPAWHATHOU
IJIOCKOCTH U UCIIOJIb30BATH IS PEILICHUs] yPaBHEHUIN U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH IpaMKU JIMHEHHBIX YpaBHEHUM
' Y UCTOJIb30BaTh UX JJIS PELICHUS CHCTEMBI IMHENHBIX YPAaBHEHUN
34 Ucnonw3oBath rpaduku (QyHKUMHA Ui HUCCIENOBaHMUS IPOLECCOB U
' 3aBUCUMOCTEH U3 ApyruxX y4yeOHBIX TUCIMITINH
4 Havana maremaTndeckoro ananusa
OnepupoBaTh MOHATUSMU: HETIpepbIBHAS (QYHKIMSA, TPOU3BOIHAS (DYHKIUH;
4.1 UCIOJIb30BaTh T'€OMETPUUECKUN U (DU3MYECKHI CMBICT HPOM3BOJHON JUIS
pelieHus 3a1ad
49 Haxoauth  mpou3BOAHBIE  3JEMEHTAPHBIX  (QYHKIMM,  BBIYUCIATH
' IIPOM3BOJIHBIE CYMMBI, IPOU3BEIEHHS, YACTHOTO (DYHKIHUN
Hcnonp3oBaTh  NPOM3BOAHYIO  JUISL  WCCIENOBaHUS  (YHKIMM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBbI, NMPUMEHSTh PE3yJIbTaThl HUCCIEIOBAaHUS K
MOCTPOEHHUIO IPapUKOB
44 Hcnonp30BaTh MPOM3BOAHYIO ISl HAXOXKIEHUS HAWIy4dLIEro pEUIeHHs B
' IIPUKIIAIHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKHX, 3a7jauax
45 OnepupoBaTh MNOHATUSMH: TIE€pPBOOOpa3Hasi M HWHTErpai; IOHUMATh
' reOMEeTPUYECKUi U (PU3MUECKHI CMBICIT HHTETpaja
46 Haxonuthk nepBooOpa3Hble 3J€MEHTapHbIX (YHKLUNH, BBIYUCIISTh HHTETpal

o ¢popmyie Herotona — JleiiOnuna




4.7

Pemiats MMPUKJIAAHBIC 3ada4u, B TOM YHUCIIC COLUAIbBHO-DKOHOMHWYCCKOIo U
q)I/I3I/I‘I€CKOl"O XapaxkTepa, Cpe€aCTBaM MaTEMaTHYCCKOI'O aHaIn3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

Koxa
1 Yucna v BIYKCICHUS
Panmonanbupie  uuciaa. OOBIKHOBEHHBIE U JIECSTHYHBIE JIPOOM, HPOLEHTHI,
11 OecKOHEeUHbIe NepUoANYECKHEe IpoOU. AprdpMeTHUecKre onepalnnun ¢ palMoHaIbHbIMU
' qucIaMu, IpeoOpa3oBaHus YUCIOBBIX BeIpaskeHU. [Iprumenenue npobeii u mporeHToB
JUIs PEeLIeHUs IPUKIIaJHBIX 3a/1a4 U3 PA3JIMYHbIX OTpaciel 3HaHUH U peanbHOM KU3HU
JeiicTBuTenpHbIC Yncia. PanoHanbHbIe U HPPALMOHATIBHBIC YiCia. ApUPMETHIECKHEe
1.2  onepauuu c AeHCTBUTENbHBIMM uuciamMu. [IpuOnrxkéHHbIE BBIYMCICHMS, NpaBUIIa
OKpYTJIEHHUs, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIUUCIICHUI
Crenens ¢ menbiM okaszaresieMm. CtanaaptHas Gpopma 3arnucu 1elCTBUTEIIBHOTO YUCIIa.
1.3 = Hcnonw3oBanue moaxosmield (GopMbl 3alHCH JACUCTBUTEIBHBIX YHCET U PELICHUS
NPaKTUYECKHX 3a/1a4 U TPEICTABICHUS TaHHBIX
14 ApudpmeTnueckuii KOpeHb HaTypalbHOM cTeneHu. JleHcTBusS ¢ apu@MeTHuyecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHT'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaAHUS
99 [IpeobpazoBaHne TPUTOHOMETPUIECKUX BBhIpaKeHHH. OCHOBHBIE TPUTOHOMETPUYIECKHE
' bopmyisl
53 VYpaBHeHWe, KOpeHb YypaBHeHHWs. HepaBeHCTBO, pelleHHWE HepaBeHCTBA. Meron
UHTEPBAIOB
2.4  Pemenue 1ensix U ApoOHO-PALMOHATBHBIX YPaBHEHNI 1 HEPABEHCTB
2.5 Pemrenne nppalimOHaNIBHBIX YPaBHEHNUH U HEPABEHCTB
2.6  Pemenue TpUrOHOMETPUYECKUX YPaBHEHHH
97 [TpumeHeHne ypaBHEHHH 1 HEPABEHCTB K PEIICHUIO MAaTEeMaTHYECKUX 3a]1a4 U 33734 U3
' Pa3IUYHBIX 00J1aCTel HayKU U peaNbHOM KU3HU
3 OyHKIHH U TpaduKu
31 Oynkuus, crnocodbl 3amanus ¢yHkuud. I'paduk QyHkuun. BzaumHo oOpaTHBIE
' GyHKIUH
3.9 O6nactp ompeneneHuss W MHOXECTBO 3HadeHWd ¢yHkumn. Hymm dyHKIuM.
' [TpomerxyTKH 3HaKOIOCTOSAHCTBA. YETHBIE U HEUETHBIC (PYHKLIUU
3.3  CrenennHas (QpyHKIHS ¢ HATypaJbHBIM U IIEJIBIM MOKa3zareneM. E€ cBolicTBa U rpaduk.




CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
34 Tpuronomerpuyeckas OKpPYXHOCTb, OIPEICIIEHUE TPUTOHOMETPUUYECKUX (GYHKUIUN
' YHCIIOBOTO apryMEHTa
4 Hauana maremMaTHueckoro aHajimza
41 [locnenoBarenpbHOCTH, CIOCOOBI  3alaHUS  IOCIENIOBATEIBHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATEILHOCTH
Apudmernueckass M reomerpuueckas Iporpeccud. beckoHeuHo —yObIBaromas
49 |~ TEOMETpHYECKasd NPOrpecCHs. CymMa OeckOHEYHO YObIBarOLIed TIeoMeTpUdecKon
' nporpeccuu. Popmyrna CIOXKHBIX HpPOUEHTOB. lcmonb30BaHWe Mporpeccuu ams
pelIeHus peaqbHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omepanud Haj MHOXecTBamu. [luarpammbl Oiinepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara Jjs OIHCaHUS peajbHBIX
IIPOIIECCOB U SIBJICHUH, IPH PEIICHUH 337124 U3 APYTHX Y4eOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
1 Yucna u BIYUCICHUS
11 HarypanbHble u nensie uncina. [lpu3Haku AeTMMOCTH LENbIX Yncel
1.2 Crenensb ¢ pallmoHaIbHBIM MTOKa3areneM. CBONMCTBA CTENEHU
13 Jlorapudm uncna. [lecaTnynble U HaTypajibHbIE JOrapupMbl
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(PMBI
2.2 [TpeoOpa3oBaHue BRIpaKEHNH, COIEPIKAIINX CTETICHH C pAIlHOHAILHBIM TIOKa3aTeeM
2.3 [IpumMepb! TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zarenbpHBIC ypaBHEHHS W HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucreMbl TMHEMHBIX YpaBHEHUN. PellleHne MpukIagHbiX 3a7a4 ¢ MOMOIIbIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUI
2.7 CucTeMbl 1 COBOKYITHOCTH PAllMOHATHHBIX YPAaBHEHHI U HEPABEHCTB
)8 [IpumeneHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTHUECKUX 3a7a4
' ¥ 33/1a4 U3 Pa3IMYHbIX 00JIACTeH HAYKH U PeaIbHON KU3HH
3 DOyHKINUH U TpaPUKH
Oynkuus. [lepuoanueckue ¢yHkuu. IIpomMeXyTkM MOHOTOHHOCTH (DYHKLHUH.
3.1 MakcumyMbl U MHUHUMYMBI (yHKimn. HaunOomnbinee W HauMeHblee 3HAYCHUE
(GYHKINU Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduKu




3.3

[oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU

3.4 Hcnionb3oBanue rpadukoB GYHKIUHN sl pEIICHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM
Hcnonp3oBanue rpagukoB GyHKIHHA U1 UCCIIEAOBAHMS IPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpbIC BO3HHKAIOT TpPU pEIICHUH 3a7ad W3 JPYTHX YYEeOHBIX IPEIAMETOB H
peaabHOM KU3HU
4 Hauana matemaTndeckoro aHaausa
4.1 HenpepbiBable pyHKIIMU. METOA HHTEPBAJIOB JIJISl PEIICHUS HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpuueckuit 1 GU3MUECKHii CMBICI TPOU3BOIHOM
43 [TpousBomHbIe 3yMeMeHTApHBIX (QyHKIUH. DOpMyIbl HAXOXKICHHS IMPOU3BOIHOMN
' CYMMBI, TIPOM3BEICHUS  YaCTHOTO (YHKIIHIA
[lpuMeHeHHe TPOM3BOMHONW K MCCICIOBAaHUIO (YHKIMA HAa MOHOTOHHOCTh W
4.4 9KCTpeMyMbl. HaxoxklieHre HauOOJIBIIET0 W HAMMEHBIIErO 3HA4YCeHUs (YHKIUU Ha
OTpe3Ke
[IpumeneHre TPOM3BOIHON JJIST HAXOXKICHHUS HAWIYYIIeT0 PEUICHUs B MPUKIIAIHBIX
4.5 3amadax, JUIA ONpEACNCHHs CKOPOCTH TIpoIecca, 3aJaHHOro (QopMysol wim
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTterpan, ero reoMeTpudeckuii 1 (GU3NYECKUN CMBICI. BhluncieHne MHTErpaia mno

dopmyne Hetotona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTenbCTB, ANTOpPUTMAMM pPELICHUs 3ajad;
yMeHue (GOpMYJIHpOBATH W ONEPHUPOBATH MOHATHAMH: OIpEACICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOHM WHJIYKIUY;
IIPOBOJUTH J1I0KA3aTeJIbHbIE PACCYKICHUS NPU PELICHUH 33/]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUN; yMEHHE  OIEepUpPOBATh
MOHATUSMM: MHOKECTBO, TOJMHOKECTBO, ONEpAallMM HaJl MHOXECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juid
ONMCAHUS PEATBHBIX IPOLIECCOB U SABJICHUI U NPU PEIIECHUU 337ad, B TOM
YHClie U3 JIPYTUX YYeOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne onepupoBaTh MOHSITUSAMH: HATYpalbHOE YHUCIO, LEI0e YHUCIO,
CTETICHb C IEJTBIM MTOKa3aTeJIeM, KOPEeHb HATYPaJIbHON CTEIICHH, CTETICHD C
paroHaIbHBIM TIOKAa3aTelieM, CTENEHb C JCWCTBUTEIHHBIM MOKA3aTeNIeM,
norapudmM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHAIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, MEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEITMMOCTH, HAMMEHBITHI 00IINiA
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pelIeHUH 3a/1a4; 3HAKOMCTBO C a3 IMYHBIMU MO3HIIMOHHBIMH CHCTEMaMHU
CUUCJICHUSA, YMCHUC BBITIOJIHATH BHIYHUCIICHUC 3HA4YCHUHU U Hp606pa3OBaHI/I$I
BBIPOKEHHN CO CTEeTNEHSAMU M Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
palMOHAIBHBIX  BBIPAXKECHWM; YMEHHME  OIEpUPOBATh  IOHATUSIMU:

MOCIE0BATENbHOCTh, apu(MeTHuecKas Mporpeccusi, TeoMeTpuuecKas




nporpeccusi, OECKOHEYHO YyObIBaroIlas TIE€OMETpHUYECKas IIporpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSOKEHHBIE KOMIUIEKCHBIE YHCIA, MOXAYJb M apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUpPOBATh
HNOHATUSIMM:  MaTpuua 2X2  u  3X3, onpeaenuTeNb  MaTpHIb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

VYMeHue onepupoBaTh IMOHATHAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBbl, YMEHUE OIIEpUPOBATH
HNOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEOOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTb YypPaBHEHUS,
HEPaBEHCTBA U CUCTEMBl C IOMOLIBIO pPa3IUYHBIX IPUEMOB; pEILIATh
YpPaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpoOM; IPUMEHATH
YpPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI MJIs PELICHHUS MaTeMaTHYeCKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTei HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTb (DYHKIMH, MOHOTOHHOCTH
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOoOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMK Ha MPOMEXKYTKE, HenpepbIBHAs (YHKIIHMs, aCUMITOTHI Tpaduka
byHKIUM, TiepBasg U BTOpas MpOU3BOAHAs (GYHKIMH, T€OMETPUUYECKUI U
¢u3nveckuif CMBICI TNPOU3BOJHOHM, TepBooOpasHas, ONpeaeTEHHbIN
MHTETpall; YMEHUE HaxOUTh ACHUMNTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUMCIIATh  NPOM3BOJAHBIE  CyMMBI, TNPOM3BEIECHHS, YacTHOIO U
KOMIO3UIMN (DYHKIUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GYHKIMU; yMEHHME HaXOIUTh MPOU3BOJIHBIE 3JEMEHTApHBIX (QyHKIHI;
YMEHHE HCIIONb30BaTh IPOU3BOJAHYIO JJIsi HCCIENOBAHUS (DYHKIMMH,
HaXOIUTh HaAuOONBIINE W HAaWMEHbIINE 3HA4YeHUS (YHKIMNA; CTPOUTH
rpa¢uKd MHOTOWIEHOB C MCIIOJIb30BAaHUEM ammnapaTa MaTeMaTH4eCKOro
aHaIM3a; IPUMEHATh MPOU3BOAHYIO JJIs HAaXOXACHHUS HAWIydILIEro
pelleHUss B NPUKIAIHBIX, B TOM YHCIE COLHAIBHO-)KOHOMHYECKUX H

bu3MYeCKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYP C TIOMOIIBIO




HHTCrpaia;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C

noMouibio AudepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIUU, oOpaTHAs (YHKIIUSA,
KOMIO3UIUS (DyHKIMHA, JuHEHHas (QYHKUWS, KBaIpaTu4Has (QyHKLUS,
pauMoHanbHass (QYHKLUSA, CTElNeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLUH, MOKa3zaTelbHas H
jgorapupmuueckass (QYHKLIMH; yMEHUE CTPOUTh TIpapUKd H3YyYEHHBIX
¢GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHust  rpadukoB  (YHKIHUH,
UCIOJIb30BaTh Tpa(UKK Uil U3y4EHUs MPOLECCOB U 3aBUCUMOCTEH, MpHU
pelIeHnH 33734 W3 JAPYTHX Y4eOHBIX MPEAMETOB W 3a1ad M3 pealbHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJy BEJIMYMHAMUY;
UCIIOJIb30BaTh CBOMCTBA U rpaduku (QYHKUMHA JUIsl pelIeHUs] YPaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEUICHUI YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33J]a4d U3 O0JIACTH yHpPaBIEHUS JUYHBIMH U CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATH IIOIYYCHHOE DEIICHUE U
OLICHUBATh MPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHE MOJIEINPOBATH
peanbHbBlE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETHPOBATH NOTYUECHHBINA pe3yIbTaT

YMeHue onepupoBaTh MOHATHAMHU: CpeaHee apupMeTHdyecKoe, MeIuaHa,
HauOoJpIllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHUE H3BJEKaTh, WHTEPIPETHPOBATH
uH(OpMalIKIO, IPECTAaBICHHYI0 B TabaMIax, Ha AMarpammax, rpadukax,
OTpaKaroIllyl0 CBOWCTBA pealbHBIX MPOLECCOB U SBJIEHUI; MPEACTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBle, B TOM YHCJIE C MPUMEHEHHEM TIpadUuyecKux
METO/OB U AJIEKTPOHHBIX CPECTB; rpa)uuecKu McCael0BaTh COBMECTHBIE

HaOJI0/IEHUS C TIOMOILBIO JUarpaMM pacCceUBaHUs U JIMHEHHOW perpeccuu

YMeHue omnepupoBaTh MOHSATHUAMU: CIyYalHBIA ONBIT W CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATDH




BEPOSTHOCTh C HCIIOJNB30BaHUEM TpapUyecKuX METOJO0B; IPUMEHSThH
(GOpMyJIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OPMYITy IOIHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pAaclpelesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlydallHOW  BENWYMHBI, (QYHKIMHA  pPacCOpeleNieHHss W IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMCHNE
MCTIOJIb30BaTh CBOMCTBA M3YYECHHBIX PACTpEACICHUN IS pelIeHus 3a/1ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH IPHUMEPHl TPOSIBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA; yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYXKIACHUS Ul PEHICHUs 33a]ad; OICHUBATh
BEPOSTHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHSATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, JIOCKUN YroJl, IBYIpaHHbIN
YIoJI, TPEXTPaHHBINA yIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAILIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HNpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMU; YMEHHE HCMOJb30BaTh MPU PEIICHUU
3aa4 u3y4deHHbIe (DAKTBl U TEOPEMBI MIIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYIKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJENIA C TOMOIIBI0 TEOMETPUYECKUX TMOHATHM M BEJIMYUH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHHK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NUpaMuia, (urypa U TOBEPXHOCTh
BpallleHHus, LWIMHIpP, KOHYyC, map, cdepa, miomans chepsl, IUIOMmaIb
IIOBEPXHOCTU NHUPAMHUAbI, MPHU3MBbI, KOHycCa, LWIMHIApPA, O00BEM Kyoa,
IPSIMOYTOJIBHOTO NapajUlesienuneaa, MNUpaMUAbl, NPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHC IIIapa, IIJIOCKOCTb,




Kacamomasacs cdepbl, IMIMHIPA, KOHYyCa; yMEHHE CTPOUTb CEUCHHE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHUS, UX CCUCHHS, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHLHO
(bopMyIHpOBaTH ONpPECICHU U3y4aeMbIX (UTYpP, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HUX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue 1MoA00us, Mono0HBIe (UTYPBI; yMEHHe
pacrio3HaBaTh PaBHbIC U IMOJOOHBIC (UTYpPhI, B TOM YHCJIEC B TPUPOJE,
HCKYCCTBE, apXUTEKTYpPE; MCIIOJIb30BaTh T€OMETPUUYECKIE OTHOIICHUS TIPU
pELICHUH 3aJa4; HAXOJUTh TCOMETPUYCCKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYSOHBIX MPEIMETOB H
U3 peaJbHOM KM3HM; YMEHHME BBIUHCIATH TI'€OMETPUYECKUE BEIUYHHBI
(mHa, yroi, IJIOMmAas, O0BEM, IUIOMAAb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (OPMYJbI M METOJbl, B TOM YHUCIE: IUIOIAAb MOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHJIpaA, TUiomanab chepsl; 00béM Kyoa,
IpSMOYTOJBHOTO  MapajlieNenunesia, MUPaMUAbl, MPU3MBL, IHIHHIPA,

KOHYca, [11apa; yMEHHE HaXOJIUTh OTHOIIEHNE 00BbEMOB MOJIO0OHBIX QUTYp
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VYmenune ONCprUpOBaATH MOHATUAMU: MPAMOYTOJIbHAsA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJCHHE BEKTOpa Ha 4YKCJIO, pa3JIoKeHHWE BEKTopa Mo 0Oa3wucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TMPOM3BEICHUE, YION MEKIY
BCKTOpaMHU; YMCHUC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)II/IHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la9 JpYyTHUX y‘-Ie6HBIX npeaMecToOB

YMeHne BRIOMpATh MOAXOMSIIAA METOJT VTS PEIIeHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MATEeMAaTHKU B HM3YyYEHHUU NPUPOJIHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTDH MMPUMEPHI MATEMaTUYECKUX

OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCE

12 Panmonanbupie  yncina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATYypalIbHOU cTerneHu. J{eHCcTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enpIM 1nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM IoKa3aTesieM. CBolicTBa
' CTETEHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIE JOrapu(MbI

JeiicTBuTtenpHble uucia. ApupMeTHYecKHe onepauud ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYMCICHUM

1.8 [Ipeo6pa3oBanue BbIpakeHUI

1.9 KommuiekcHbie uncia
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Lenbie n 1poOHO-palTMOHANBHEIE yPaBHEHHS

2.2 HppanmonanbHble ypaBHEHUS

2.3 TpuronomeTrpuieckue ypaBHEHUs

2.4 [Toxa3zaTenbHble U JOrapUPMUUECKUE YPABHEHUS

2.5 Lenbie n 1poOHO-palOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHble U JOrapupMHUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB

2.10 YpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu

211 Martpwuiia CUCTEMbI TUHEHHBIX ypaBHEHUN. OTNpeaenuTeb MaTPHUIIbI
3 DOyHKINUK U TPaPUKH




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkumu. B3ammuo oOpaTHbIE

3 ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
32 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIUH.
' MakcumMymbl U MUHUMyMBbl (QyHKUuH. HanGonbliee u HauMeHbllee 3Ha4YeHUE
(GYHKLIHU Ha IPOMEXYTKE
33 CreneHHas (QyHKUMSA C HaTypaJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKINH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknwmid. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHus [IOCIEN0BATEILHOCTEMH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBonHas Gynkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX QYHKIHUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HauboNblIero 1 HauMEHbIIEro 3HaueHUs (QYHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepostocTh
6.3 KombunaTtopuka
7 Teomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
1.4 Tena v MOBEpXHOCTU BpaIllCHUS
7.5 KoopauHatel 1 BEKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Marematuka. Anredpa u Hayajia MaTeMaTudeckoro ananuza; 10 knacc,
y4eOHUK, yriyonenHoe ooydenne Mopakosuu A.I'., Cemenos I1.B.,
Henunmesa JI.O., 3saBuu JI.U., Kopemkosa T.A., Mumyctuna T.H,,
Ps3anoBckuii A.P., non pegakuueit A.I'. Mopakosuua. - M.: MHemo3uHa
Marematuka. Anre6pa u Hadajga MaTeMaTH4ecKoro ananusa; 10 kiacc,
3aIa49HMK, yriyoneHHoe o0yuenue Mopakosud A.I'., Cemenos I1.B.,
Henunmesa JI.O., 3saBuu JI.U., Kopemkosa T.A., Mumyctuna T.H,,
PsazanoBckuii A.P., nox penakuueit A.I'. Mopakosuua. - M.: MHeMoO3uHa
Marematuka. Anredpa u Hayaja MaTeMaTUYEeCKOTO aHanu3a; 11
KJIacc,yueOHuK, yriayonennoe ooyuenue Mopakosuu A.I'., Cemenos I1.B.,
Henumena JI.O., 3saBuu JI.W., Kopemikosa T.A., Mumyctuna T.H,,
PszanoBckuit A.P., non pegakuueit A.I'. Mopakosuua. - M.: Muemo3uHa
MaremaTtuka. Anre6pa u Hadajga MaTeMaTHYEeCKOTo aHanu3a; 11 kiacc,
3aIa4HMK, yriyoneHHoe o0yuenue Mopakosuu A.I'., Cemenos I1.B.,
Henunmesa JI.O., 3saBuu JI.U., Kopemkosa T.A., Mumyctuna T.H,,

PszanoBckuii A.P., non penaknueit A.I'. Mopakosuua. - M.: MHeMO31Ha



METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

B.U. I'mu36ypr. KonTtponbHbie paboThl 10 Kypcy anreopsl, 10,11 6a30Bsiii 1
npoUIbHBIA YPOBHH;

AnekcannpoBa. CaMocTOsITeNIbHBIE pa0OTHI [0 aJIreOpe U HavallaM aHanu3a(
6a30BbIil 1 poduiabHEIM ypoBHH) 10,11 Kitacc;

A.I'. MopaxoBuu Anrebpa. 10- 11 knacc. [IpoduiibHbiit ypoBeHb.
Metoauueckoe nocodue st yunurens. —M.: MHemo3uHa

Eaunblii rocyapcTBEHHBIA 3K3aMEH; MAaTEMATHKA. Y 4eOHO-TPEHUPOBOYHBIE
Martepuanisl Ay noArotoBku yvamuxcs / @UIN aBropsi-cocTaBUTENN:
SAwmenko U.B., CemenoB A.JI., Beicouxnit 1U.P., I'ymun .., 3axapos I1.1.,
ITardepor B.C., ITocuniensckuii C.E., CemenoB A.B., CemenoBa M.A.,
Ceprees 1.H., CmupnoB B.A., lllecrakos C.A., IInons 1.3. — M.:
HNnremnext-LienTp.

EI'D: Martematuka / ®UIIN aBTopei-coctaBurenu: Amenko N.B., CemeHnon
A.JL., Beiconkuit U.P., I'yuun [1.11., 3axapos I1.1., ITandepos B.C.,
[Tocunensckuii C.E., CemenoB A.B., CemenoBa M.A., Ceprees 1.H.,
Cwmupnos B.A., llectakoB C.A., IIxons J[.9.— M.: AcTpens

Usnes b.U., Caaksan C.U., llIBapudypr C.U., [lugaktnyeckue MaTepuaibl 1o

anreOpe 1 HavajgaMm aHanuza g 10-11 kmacca, M.,



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://lib.myschool.edu.ru/market?filters=%?22subjectlds%22%3A%5B%2227

71%22%5D%2C%22schoolClasslds%22%3A%227%22



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%227%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%227%22

