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HOACHUTEJBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJTHUM W3 HamOoJiee 3HAYMMBIX B TPOTPaMME CpEIHEro oOIero oOpa3oBaHUS,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAY4YHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUSA, UICTOPUH, CIOBECHOCTH U JIPYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro kKypca oOydarouiudecsi OBIJIa/IeBalOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KoTopas GOpMyJIupyeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKOM opMme.

VY4eOHblll Kypc anreOpsl U Hayajdl MaTeMaTUYeCKOr'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJQJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TCHJICHIIMMA Pa3BUTHUSI SKOHOMUKHU U OOIIIECTBEHHOM JKU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX HU(PPOBBIX M KOMITbIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThH
YTBEPKIECHUS C MOMOUIBI0O MHAYKIIMU U PACCYkKIATh NEAYKTUBHO, HUCIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuyeHus yueOHOro kypca «Ainrebpa u Hayajla MaTeMaTUYECKOTO
aHanu3a» OOyYaroIIuecsl MOJTy4YaloT HOBBIA OIBIT PEIICHUs] MPUKIAAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO TOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIluH,
UHTEPHpPETAllMd  TOJYYEHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U MCKYCCTBE, C
BBIJIAIOIINMUCS MAaTEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMM.

VYuebHblli Kypc 00Ja7aeT 3HAYUTENBHBIM BOCIHUTATEIBLHBIM TOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHUPOBAHHIO HAYYHOT'O MHUPOBO33PEHMS, TaK M yepe3 crneuuuky ydeOHOU
JEATEeIIbHOCTH, TpeOyroned MpOAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJIYYEHHBIN
pe3ynbTar.

B ocHoBe MeToauku OOydeHHs] anredpe W HadajlaM MaTeMaTH4eCcKOro
aHaJIK3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yueOHOro kypca «Asrebpa M Hadaja MaTeMaTH4YE€CKOTO
aHaJIM3a» BBIIEJIECHBI CIEAYIOLIUE COAECPKATEIBHO-METOAUYECKUE TUHUM: «YHucna
U BhIUKCIEHUD», « DyHKIIUU U Tpadukmy, «YpaBHEHUS U HepaBeHCTBa», «Hadana
MaTeMaTUYeCcKoro aHamusa», «MHoxecTBa U JioThkay. Bce OCHOBHbIE



COJEPKATEIbHO-METOANYECKHE JIMHUM HW3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPATUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJIEp’KaHUE HECKOJIBKMX MaTeMaTHYECKUX AMCLUMIUIMH, TaKMX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIllapaToM, y HUX MOCJIEI0BaTENbHO (POpMUpPYyETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYl0 MOJEIb pEeabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopepxxarenpHo-MeTOIMYecKass JUHUS «YKcia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yHelsieTcss  (OPMUPOBAHUIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JeJaTh NPUKUJIKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BBIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarolmIMMCs MHOKECTBa HATYpPalbHBIX, IIENbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHCEN, OCOObIe CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSIMHU MX MPUMEHEHUS JUIsl PELIEHUS Pa3iMyuHbIX 3a7a4
dbopMupyeTcsi TpeACTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MUpa, MIMPOKO HCIOJIB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

Jluaust «YpaBHEHHUS U HEPABEHCTBA» pEAIU3yeTCs Ha MPOTSHKEHUHM BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHuUs, MOCKOJIBKY B KaXJOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAlMOHAIBHBIX, IOKAa3aTeNbHbIX, JIOTapUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, IPU PELIEHUH IPUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJIEHHE HauOOJBIINX M HaUMEHBIINX 3HAYEHUN (PYHKIIHH.
Jannast copepkarenbHas TUHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UPpPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
collepKallluX CTerneHu W Jiorapudmbel. brarogaps uzydeHuo aiareOpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PaBEHCTB M HEpaBEHCTB. AureOpa
npemyiaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTBHI JUISl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3a]1a4, HArJIAHO JIEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3ydeHue cTeneHHoun,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHUMAaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJaMy 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (QYHKIHH, CTPOUTH HX
rpaduku. Marepuan 3Toi coaepKaTeIbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOi ¢dopme: aHaTUTHYECKOU, Tpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHIO aJNTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyTI KaK MAaT€MAaTHYECKHUX, TaK U NPHUKJIAJHBIX 3a]ad,
JOCTYIIHBIX 00yYaromuMcs, Tak KaK y HUX MOSBISIETCS BO3MOXXHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOONbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TIpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYEeCKUX MOJENIe peajbHbIX CHUTyaluu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTBbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHMI paclO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOyyarouiuecs: y3HaIT O



BBIJIAIONINXCSI PE3yNIbTaTaX, TMOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOaUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTuku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIOMMNA BCE Pa3zeiibl
MaTeMaTUKH © e€ TPWIOKEHUH, OHU CBSA3BIBAIOT Pa3HBIE MaTEMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HAyKH CJeAyeT IpPU3HATh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyJaroIMXCsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHHSI HA OCHOBE JIOTHYECKHIX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIETEH peaTbHbIX
CUTYyaIllMi, WCCIACAOBAHMS O3THX MOJENEH C TOMOIIBIO afmapara aureOpbl H
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, IOCKOJIBKY BECh MaTepualn
y4eOHOTO Kypca IIMPOKO HCIOJIb3YeTCs I pelieHUs MPUKIaAHbIX 3anad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesTenbHOCT MO (OPMUPOBAHWIO HABBIKOB PEIICHUS TPUKIAJAHBIX 3a7ad
OpraHu3yeTcs B IMPOIIeCcCce U3yUeHUs BCeX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEMaTUYECKOTO aHATU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTrO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COAEPXKXAHUE OBYUEHUA

10 KITACC

Yuciaa v BBIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W JACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoanueckue npodu. I[lpumenenue npobeit W MPOIEHTOB IS
pelIeHus IPUKIaJHbIX 3a7a4 U3 PAa3IMYHbIX OTpACIel 3HAHUM U PEabHOU KU3HU.

JleiicTBUTENBHBIE 4YHMCIA. PalnuoOHaJBHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanuMu € JICWCTBUTEIBHBIMU  yHclIaMd.  Moayib
JEHCTBUTENHFHOTO YKCa U ero cBoicTBa. [IpuOmmkEéHHbIE BBIYUCICHNUS, TTPaBHUIIa
OKPYTIJICHHS], PUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCIICHUN.

Crenenp ¢ 1nensiM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEHCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUUYECKUX
3a/1a4 U MPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYPaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMdOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapu¢pma. JlecaTnyHble U HaTypaJbHBIE
JorapuMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aApPKKOCHHYC M apKTaHT'€HC YUCJIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI M YypaBHEHHMs-ciencTBUs. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEbIX U APOOHO-PALMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTO4YWIEHb OT OJHOW MNEepeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOrO4JieH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEPXKAIINUX CTENEHU U KOPHHU.

HppauroHansHble yYpaBHEHHMUS. OcCHOBHBIE METO/IbI penieHus
VPPALMOHATIBHBIX YPABHEHUIA.

[Toka3zatenbHble ypaBHeHHs. OCHOBHBbIE METOJBI PEIICHUS IMOKAa3aTEIbHBIX

YPaBHEHHUM.
[IpeoOpazoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus

Jorapu(pMUUECKUX YpaBHEHUH.
OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIBL. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHUI. PerlieHrne TpUroHoMeTpUIeCKUX YpaBHEHU.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKUN CMBICI H
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAIbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUII U HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTell HayKu U peasibHOU
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHkuM. B3aumMHO o0OpaTHblE (QYHKIUU.
Kommnosumms yskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢byskuun. IIpoMexyTKn MOHOTOHHOCTH (PYyHKUIMU. MakCUMyMbl U MHHHMYMBI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypajdbHBIM U 1IeJIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (YHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas GyHKIUU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IMpOLECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U1 reoMeTpuUecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOILEH MeOMETPUUYECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CI0KHBIX
NpoLEeHTOB. Mcnonb30BaHWE MPOTrPeccUU JUIsl PELIEHUs pealbHbIX —3aaady
MIPUKIIATHOTO XapaKTepa.



HemnpeppiBHbIe (GyHKIIMM W WX CBOMCTBA. TOYKHM paspbiBa. ACHMIITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIeCKui U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKINU.

[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOMXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PEIMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KJIACC

Yucaa v BBIYMCICHUA

Harypanbnabie u ueneie yucna. [IpumeHeHrne TPU3HAKOB AEIMMOCTH IEJBIX
yycen, HauOombIuid oOmui aenutens (mamee — HOJl) m HammeHnbimee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. AnreOpawueckas W TpUTOHOMETpUUecKas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUECKHE OIepaluu C KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENT Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oi creneHr U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIsl PEIICHHs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUA. PABHOCUIILHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PenieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTelbHBIX U  JOTrapuPpMUYECKuX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJABI PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaAMU.



[Ipumenenne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosunuu ¢GyHkIuid. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pelleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPH PEUICHUM 3a7ad U3 JIPYTUX Y4EOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIErO0  3HAYEHUU
HEIMPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJlaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. IllepBooOpasHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNuterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne uWHTErpaja s HAXOXKICHHS IUIOIAnell MiIockux ¢Guryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JINYHOCTHBIE PE3YJIbTATBHI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIErocs KaK akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
NpoIEeAyp TPaKIaHCKOro oOIecTBa (BBIOOpPHI, OMNPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HWHCTUTYTaMHM B COOTBETCTBHH C UX
GyHKUUSIMY ¥ HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSAIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOUN HIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOT0 Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, dTUYECKOIO IMOBEJIEHUS, CBSI3aHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHOKEHUN HAYKM W JESITEIBHOCTBIO YYEHOrO, OCO3HAHME
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4yHbIX BUIOB HCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
MHTEpecax 3710pOBOTo U 0e30MacHOro 0opasa *KU3HHU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03JJOPOBUTEIBHOM E€ATETbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TpYAYy, OCO3HaHHE IICHHOCTH TpPYAOIIOOMs, HHTEpec K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHWE IIOCTYNKOB M OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YeIoBEeYeCKOM MACATENIbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATDBI
IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeIeSICHUs TIOHITUHN, YCTAaHABIMBATh CYIIECTBEHHBINA MPU3HAK KJIacCU(UKAIUH,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAMMOTO aHAJN3a;

BOCIIpUHUMATh,  (popmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKAE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U IPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
VHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKJIFOUYEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUIM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHus Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOAAINHMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIB30BaTh BOIPOCHl KAaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, MPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOLIECCa, a TAaKXKE BBIIBUraTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ nnpopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaAEKHOCTD uH(popmaun o CaMOCTOSTENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOAY PELICHMS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTEeMaTUYECKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PEUICHUU 33]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHITh IPHUUMHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh LEIb COBMECTHOM
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBD» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JIPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEpUSAM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MpeAMETHbIE PE3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTrO aHaIU3a»:

Yuciaa v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEUHAs
nepuoAndeckas JApoOb, TPOIEHTHI, HPPAUOHAIBHOE YHCIO0, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEILHOTO YUCIIA;

OPUMEHATh JIpOOM W TPOLEHTHI JUIsl DPEIICHUS NPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU;

MPUMEHSTH MPUOMKEHHBIC BRIYUCIICHUS, TTPABUJIA OKPYTIICHUS, IPUKHUIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaTh MOHATHEM: apUPMETHUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, APKKOCHUHYC M apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ] HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH ¢ UeNbIMU KO3(h(UIMeHTaMu, KOPHU MHOIOWIEHa, MPUMEHATh
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CBOOOJIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENNTENA 2 X 2 JUId BBIYHUCICHUS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C IIOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIPEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIINA OCYILECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIbI IS TPEoOpa3OBaHMUs
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpaBHEHHUS, HEPABEHCTBA II0 YCIOBHIO 3aJadd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO 0OpaTHble (QPYHKIUH, KOMHOO3UIMUSA (QYyHKUMNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUINU, HYIH QYHKIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: YETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauUMEHbIIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM ToKa3zareneM, Ipa@uk CTeneHHOW (YHKUMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CcTerneHW Kak (yHKIMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: IOKa3aTeNbHAs M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (QYHKIMA Ui UCCIENOBAaHMUS MPOLIECCOB U
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYruX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKass U TreoMeTpHuuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHITUIMHU: ITOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHuUs
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

cBOOOJIHO  OMEpHpPOBaTh TMOHATHUSAMHU: MHOXECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4E€OHBIX MPEAMETOB;

cBOOOMHO OIEpPHpPOBATh TMOHATUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0ydyenus B 11 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHATU3ay:

Yucsia v BBIYMCJICHUSA:

cBOOO/IHO ONEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LEJO0€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinia;

CBOOOJHO OMNEpUpOBaTh MOHATHEM OCTaTKa [0 MOMIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS,

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TMpH pEUICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppallOHAIBHBIE, II0OKA3aTeJbHbIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTphI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CUTyallMd Ha $s3bIKE aireOpbl, COCTaBISATH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HUX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBATh TMOCTPOEHHBIE MOJEIM C MCIOJB30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUCHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIMHA C TOMOIIBIO 3JIEMEHTApHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
dynxmi;

NPUMEHITh (GYHKIUU JJI1 MOJICIMPOBAHUS W MCCICAOBAHUS PpPeaIbHBIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIB30BATh MPOU3BOIHYIO VISl UCCIIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIIYYLIEro pELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTM W YCKOPEHHsS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJUTh MEepBOOOpa3HBIC AJIEMEHTAPHBIX (QYHKIMA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HaXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus nudpepeHInaIbHbIX YpaBHEHUH;

pemiath MPHUKJIaJHbIe 3a7a4yd, B TOM YHUCIE COIUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KosanuyecrBo yacos
JaekTpoHHbIe (HU(pPOBHIE)
n/m  HaumeHoBaHHe pa3/iesioB M TeM NPOrPaMMbI Konrpoabnsie IIpakrnyeckue
Bcero o0pa3oBaTe/ibHbIe pecypchl
padoTshI padoThI

MHOXeCTBO JeHCTBUTENIBHBIX YUCE].

1 MHorousnensl. PaninoHanbHble ypaBHEHUS U 24 1 PoccuiicKas NeKTPOHHAs LIKOJIa
HepaBeHCTBA. CHCTEMBbI IMHEHHBIX YPAaBHEHUN
Oynkuuu 1 rpapuku. CreneHHas QyHKIUS C .

2 12 l Poccutickas JJICKTPOHHAS MIKOJIa
LeJIBIM [TOKa3aTeseM
Apudmerndeckuii KOpeHb N-0il CTEIICHH. .

3 15 1 Poccuiickas 2MeKTPOHHAS IKOIIA
WppanuonanbHeie ypaBHEHUS
[Toka3zarenbHas ¢pyHkuus. IlokazarenbHble 5

4 10 1 Poccuiickast 27IeKTPOHHAs IIKOJIA
ypaBHEHHS
Jlorapudmuueckas GyHKIUS. 5

5 18 1 Poccutickas JJICKTPOHHAs MIKOJIa
Jlorapugmuueckue ypaBHEHHs
TpuronomeTpruyeckue BIpaXXEHUs U ypaBHEHUS 22 PoccuiicKkas dNeKTPOHHAs LIKOJIa
[TocnenoBaTenbHOCTH M IPOTPECCUU 10 1 Poccuiickas 3eKTPOHHAS MIKOTIA
HemnpepoiBabie Gpynkiun. [IponszBoaHas 20 Poccuiickas 3eKTPOHHAS IKOJIA
[ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIUS 5

9 o 5 2 Poccutickas QJICKTPOHHAs MIKOJIa
3HAHWH
OBHIEE KOJIMYECTBO YACOB 11O 136 10 0

ITPOI'PAMME




11 KJIACC

KoanyecTBo 4acos

Ne JuaekTpoHHbIe (HU(pPOBbHIE)

HaumeHnoBaHue pa3aesioB M TeM MPOTrPaMMbI Konrpoannsie IlpakTudeckue
n/n Bcero o0pasoBaTelibHbIE pecypebl
padoThI padoThI

HccnenoBanue GyHKINNA ¢ TOMOIIBIO .

1 . 22 1 Poccwuiickas 2IEKTPOHHAS IIKOJIA
IMPOU3BOJHOH

2 [lepBooOpa3Hast u HHTETPAI 12 1 Poccuiickas 3eKTPOHHAS IIKOJIa
I'paduku TpUrOHOMETPHUYCCKUX (DYHKIIUH. 5

3 14 1 Poccuiickas 2MeKTPOHHAS IKOIIA
TpuroHoMeTpudecKre HEpaBeHCTBA
I/IppaHI/IOHaHBHBIe, I10Ka3aTCJIbHBIC U .

4 24 1 Poccuiickas 3leKTpOHHAs INKOJIA
Jorapu(pMHUECKUE HEPABEHCTBA

5 KommexcHble unciia 10 Poccuiickas 21eKTPOHHAs IIKOJIA

6 HarypanbsHble 1 nesnble yucna 10 Poccuiickas a1ekTpoHHas mIKoa
CucTembl parmoHAIBHBIX, UPPAITMOHATHHBIX .

7 . 12 1 Poccuiickast 3lIeKTPOHHAs IIKOJIA
MOKAa3aTeNIbHBIX U JIOTApU(PMUIECKUX YPAaBHEHUM

8 3ajauu ¢ mapameTpamu 16 1 Poccuiickas 31eKTPOHHAs IMKOJIA
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 5

9 . 16 2 Poccuiickas 3eKTPOHHAs IMKOJIA
3HAHUU
OBIIEE KOJIMYECTBO YACOB 110 136 10 0

IHPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Koutpoabnubie IlpakTuueckue
n/n Bceero U3YYCHUS oOpa3oBaTe/ibHbIE
padoTshI padoThbI
pecypcnl
1 MHo3€ecTBO, onepaluy HaJl MHOKECTBAMH U 1 Poccuiickas 31eKTpoHHAs
HX CBOMCTBA 1IKona
. Poccuiickas snexTporHas
2  marpammsl Diinepa-Benna 1 P
IKOJIa
3 [IpruMeHeHrne TEOpEeTUKO-MHOKECTBEHHOTO 1 Poccuiickas 31eKTpoHHAs
arnapara JJid peueHus 3ajaqy 1IKona
PanmonansHbie yncna. OOBIKHOBEHHBIC U
Pocculickas 351eKTpOHHAs
4 | nmecsATUYHBIE IPOOH, MPOLIEHTHI, 0ECKOHEUHBIE 1 rcona
NePUOANYECKHUE TPOOH
Pammonansapie uncna. OOBIKHOBEHHBIC U
Poccuiickas snekTpoHHas
S | JIecAaTH4YHbIE APOOU, MPOIECHTHI, OECKOHEUHBIE 1 B
NePUOANYECKHUE TPOOH
5 [Tpumenenue npoOeii ¥ MPOLIEHTOB IS 1 Poccuiickast 3JEKTpOHHAs
petieHus MPUKIAIHBIX 33124 KoJIa
7 [Ipumenenne qpodeit u MPOIEHTOB ISt 1 Poccuiickas >1eKTpoHHAs
pelIeHs TPUKIaJAHbIX 3a7a4 1KOJa
8 [evictBuTenbHbIe yncia. PalmonanbHbIe U 1 Poccuiickast 21eKTpOHHAs
MppALMOHATIbHBIE YHCIIa 1IKOJIa
9 ApudmeTnueckue onepauu c 1 Poccuiickast 1eKTpoHHast
JICMCTBUTEIIbHBIMH YHCIaMHU 1IKOJIa
10 Mopynp AEeMCTBUTEIBLHOIO YUCIIA U €ET0 1 Poccuiickast 31eKTPOHHAs

CBOMCTBA

1IKOJIa




[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa

Poccuiickas snekTpoHHas

11 | oxpyrieHus, NIPUKUIKA U OIICHKA PE3yIbTaTa Kona
BBIYMCIICHUI
Poccuiickas snekTpoHHas
12 CraproBast TUarHocTUKa
IIKOJIa
13 OCHOBHBIE MCTOABI pCIICHHUSA LECIIBIX U ,I[pO6HO- Poccuiickas JJIEKTPOHHAas
palMOHAIbHBIX YPABHEHUI U HEPABEHCTB IIKOJIa
14 OCHOBHBIE METOJIBI PEIICHUS ENIBIX U APOOHO- Poccuiickas snekTpoHHas
palMOHAIbHBIX YPABHEHUI U HEPABEHCTB IIKOJIa
15 OCHOBHBIE METOJIBI PEIICHUS IENBIX U APOOHO- Poccuiickas snekTpoHHas
palMOHANIBHBIX YPABHEHUI U HEPABEHCTB IKoJia
MHorowieHsl OT OJJHOM IepeMeHHOU. Jlenenne
Pocculickas 35eKTpoHHAs
16 = MHOrouJeHa Ha MHOTOYJIEH C OCTATKOM. IKora
Teopema bezy
17 MHorousneHsl ¢ HeabMu KodhGuiineHTamu. Poccuiickas 3JeKTpOHHAs
Teopema Buera IKOJIa
o o Poccuiickas snekTpoHHas
18  Pemrenue cucteM JMHEHHBIX YpaBHEHUN
HIIKOoJIa
o o Pocculickas 351eKTpOHHAs
19  Pemienue cucteM JUHEHHBIX YpaBHEHUN
IIKoJia
Marpuna cucTeMsl JINHEWHBIX YPAaBHEHUI.
20 Onpenenurens MaTpULbl 2%X2, €ro Poccwuiickast d1eKTpOHHAs
T€OMETPUUYECKUI CMBICI U CBOWCTBA; IIKOJIa
BBIYHCIICHHUE €0 3HAYEHUS
Ornpenennurens MaTpuLbl 2X2, €ro
. . Poccuiickas anexTpoHHas
21  TEeoMeTpUYECKUI CMBICIT U CBOMCTBA,
IIKOJIa
BBIYHCIICHHUE €0 3HAYECHUS
22 [Ipumenenue onpeaeauTens s pereHus Poccuiickas snexTpoHHas

CHCTEMBI JINHEHHBIX YPaBHEHU

HIKOJIa




Pemenne IMMPUKJIAAHBIX 3aaa4 C IOMOIIBIO

Poccuiickas snekTpoHHas

23
CUCTEMBbI JINHEWHBIX YpaBHEHUHI 1IKOJIa
24 Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO Poccuiickas snekTpoHHasA
CHUCTEMBI JINHEWHBIX YPAaBHEHUI IIKOJTA
KoHnTtpoinbHas pabdota: "PanronanbHbie
Poccuiickas anexTpoHHas
25  ypaBHeHUs U HepaBeHCTBA. CUCTEMBI rcona
JMHENUHBIX ypaBHEHUN"
OyHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH.
Pocculickas 35eKTpoHHAs
26  Bzaumuo oOpatnbie pyHkunu. Kommosurms rcona
byHKIMi
97 I'paduk GpyHkumu. DnemMeHTapHbIe Poccuiickas 1eKTpoHHast
npeoOpazoBanus rpapukoB GyHKINUN LIKONIa
OO6nacTh onpeaeneHus 1 MHOKECTBO 3HAYCHHIA
Poccuiickas snekTpoHHas
28  ¢dynxnun. Hymm dyaxmum. [IpomexyTkn 3HaK B
MOCTOSTHCTBA
YérHble U HEUETHBIE (PYHKIIUU.
Pocculickas 351eKTpOHHAs
29  Ilepuoanueckue ¢pyHkuuu. Ipomexyrku iona
MOHOTOHHOCTH (pYHKIIHH
MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Poccuiickas 351eKTpoHHAs
30 | Haubonpllee u HAaMMEHbIIIEE 3HAUCHUE IKoria
(GYHKIINHM Ha TPOMEKYTKE
31 Jlunelinas, kBagpaTudHas U IPOOHO-JIMHEHHAS Poccuiickast 21eKTpOHHAS
Q)YHKHI/II/I LIKOJIa
37 DJIEMEHTapHOE UCCIIEJOBAHUE U MTOCTPOCHUE Poccuiickas snekTpoHHas
rpadukoB 3Tux QyHKUINN LIKOJIA
33 DJIeMEHTapHOE UCCIIEJOBAHUE U MTOCTPOCHUE Poccuiickas snexTpoHHas
rpaduKoB 3TUX QYHKIUN mKona
34 | CremneHs ¢ LeNBIM ITOKa3zaTeneM. bunom Poccuiickast 31eKTpOHHAs




Hrrotona

IIKOJIa

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

Poccuiickas anexTpoHHas

35
HrroToHa IIKOJIa
36 CrenenHnast GyHKIUS C HATypalIbHBIM U LIEIBIM Poccuiickast 3leKTpOHHAs
nokazareneM. E€ cBoiicTBa u rpadguk LIKOJIA
37 KonTponpHas padora: "Crenennas GpyHKIIHS. Poccuiickas 31eKTpoHHast
E€ cBoiicTBa u rpaduk” LIKONIa
38 ApudmeTnueckuii KOpeHb HaTypaJbHOM Poccuiickas 3leKTpOHHAs
CTEIICHU U €ro CBOMCTBA IIKOJIA
39 ApudmeTnueckuii KOpeHb HaTypaJbHOM Poccuiickast leKTpOHHAs
CTEIEHU U €ro CBOMCTBA LIKOJIa
40 Hpeo6pa3OBaHI/I$I YUCIIOBBIX BI:Ipa)KeHI/If/'I, Poccuiickas AJIEKTPOHHAS
COACPpKAMMNX CTCIICHU U KOPHU 1IKoJa
41 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIH, Poccwuiickas JeKTpOHHAs
COACPpKAMMNX CTCIICHU U KOPHU 1IKoJa
42 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA, Poccniickast 3NeKTPOHHAs
COJIepXKaIINX CTETIEHU U KOPHU LIKoJIa
Uppanmonanbusie ypaBHeHHsI. OCHOBHBIE
Poccuiickas snekTpoHHas
43 | METOJBI PEIICHUS UPPAITUOHATBLHBIX oA
ypaBHEHUU
Uppanmonanbubsie ypaBHeHHs1. OCHOBHBIE
Poccuiickas anexTpoHHas
44 | MeTo[bl pelIeHus: UPPALMOHATIBHBIX roa
ypaBHEHUU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE
Poccuiickas 351eKTpoHHAs
45 | METOJBI pelIeHUs UPPATUOHATEHBIX rona
ypaBHEHUI
46 PaBHOCHIIBHBIE IEPEXO/IBI B PELIEHUN Poccuiickas snexTpoHHas

UPPALMOHAIIBHBIX YPABHEHUN

1IKOJIa




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

Poccuiickas snekTpoHHas

47
MppalOHAJIBHBIX YPAaBHEHUMN IIKOJIa
48 PaBHOCHIIBHBIE IEPEXO/IBI B PELIEHUN Poccuiickas snexTpoHHas
MppalOHAJIbHBIX YPaBHEHHI IIKOJIa
49 PaBHOCUITbHBIE MEPEXO0bl B pCICHUHA Poccuiickas sanexTpoHHas
VPPALMOHAJIBHBIX YPABHEHUN IIKOJIa
CgoiicTBa u rpaduk KOpHS N-0i CTENIEHN KaK
o Poccuiickas snekTpoHHas
50 | ¢dyHKIIMU OOPATHOI CTENEeHU C HATYpaIbHBIM
IIKOJIa
[10Ka3areyiemMm
CgoiicTBa u rpaduk KOpHS N-0i CTENEHN KaK
o Poccuiickas snekTpoHHas
51  ¢yHKIUM 0OPaTHOM CTENICHHU C HATYPAITbHBIM
HIIKOJIa
II0Ka3aTesIeM
Konrtponbnas pabora: "CpoiicTBa u rpadux
o Poccuiickas snekTpoHHas
52  xopHs n-oi crenenn. MpparmoHaabHbIe
" HIIKOoJIa
ypaBHEHUS
53 CreneHs ¢ pallMOHAIBHBIM ITOKa3aTeIeM U e€ Poccuiickas 3eKTpOHHast
CBOMCTBA LIKOJIA
54 Creress ¢ panroHaJIbHBIM ITOKa3aTeJIeM U eé Poccuiickas snekTpoHHas
CBOICTRBA IIKOJNA
55 CTeneHb C pallMOHAIBHBIM MTOKA3aTeNIeM U €€ Poccuiickast 21eKTpOHHAs
CBOICTBA IIKOINA
56 [Toxa3zatenbHast GyHKIMS, €€ cBOICTBA U Poccuiickast 31eKTPOHHAs
rpaduk mKona
57 Hcnonp3oBanue rpaduka GyHKINN 115 Poccuiickast 3eKTpOHHAs
peuieHusl ypaBHEHU I IIKOJIA
58 Hcnonb3oBanue rpaduka GyHKIUN AJs Poccuiickas >1eKTpoHHast
pellIeHNs] YpaBHEHUI IIKOJIA
59  IlokazatenbHble ypaBHEeHUs. OCHOBHBIE Poccuiickasi 31eKTpoHHast




MCTO/JbI pCHICHUA ITOKA3aTCIIbHBIX ypaBHeHI/If/'I

IIKOJIa

IToxazaTennHBIE YpaBHCHHA. OCHOBHEBIE

Poccuiickas anexTpoHHas

60
METO/Ibl PEILIEHNUS IOKA3aTENbHbIX YPaBHEHUN IIKOTIa
61 [ToxazarenbHble ypaBHEHUS. OCHOBHBIC Poccuiickas 3eKTpOHHAs
METO/Ibl PEIICHNUS I0KA3aTENbHbIX YPAaBHEHUN 1IKosia
62 KontponpHas padora: "[lokazaTensHas Poccwuiickas 3eKTpOHHAS
¢ynkuus. [TokazarensHbie ypaBHeHus" IKona
o Poccuiickas >neKkTpoHHas
63  Jlorapudwm uncna. CoiicTBa norapudma P
IIKOJIa
o Poccuiickas >neKkTpoHHas
64  Jlorapudwm uncna. CoiicTBa norapudma P
IIKOJIa
. Poccuiickas snexTpoHHas
65  Jlorapudm uucna. CoiicTBa Jorapudpma P
IIKOJIa
Pocculickas 351eKTpOHHAs
66  [lecaTuuHble U HaTypalbHbIE JOrapupMbI
IIKoJIa
Poccuiickas anexTpoHHas
67  JlecaTudHbIe U HATYypaJIbHbIEC JOTapUPMBI
IIKOJIa
68 Hp606pa30BaHI/Ie BI)Ipa>KeHI/II71, coacprKalnux Poccwuiickas snexTpoHHas
aorapudmsl IIKOJIA
69 Hpeo6pa3OBaHHe BLIpa)KeHHP'I, COZACpKaIInNX Poccuiickas snexkTpoHHas
Jorapupmbl LIKOJIA
70 [IpeoOpa3zoBanue BbIpaXeHH, copepKalux Poccuiickas snexTpoHHas
jorapudmsl LIKOJIA
71 Jlorapudmuueckas pyHKIus, € CBOUCTBA U Poccuiickast 31eKTPOHHAs
Fpa(bHK LIKOJIa
79 Jlorapugmuueckas pyHKIuUs, € CBOHCTBA U Poccuiickast 31eKTPOHHAs
rpa(bm( IIKoJIa
73 Hcnonb3oBanue rpaduka GyHKIIUN 115 Poccuiickast d1eKTpOHHAs

pellIeHNs] YpaBHEHUI

HIKOJIa




Hcnonp3oBanue rpaduka QyHKIHH 115

Poccuiickas snekTpoHHas

74
peLIeHUs] ypaBHEHUI IIKona
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE
Poccuiickas snekTpoHHas
75 | MeTOoJBl pelIeHus JIOTapu(PMUIECKIX o
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
Pocculickas 35eKTpoHHas
76  MeTOBI PEIICHUS JIOTapUPMUIECKUX o
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
Pocculickas 35eKTpoHHAs
77  MeTOBI PEIICHHS JIOTApHUPMUUECKUX rcona
YpaBHEHUN
78 PaBHOCHIIBHBIE IEPEXO/IBI B PELIEHUA Poccuiickas snexTpoHHas
norapu(pMUUECKUX ypaBHEHHHA 1IKoJIa
79 PaBHOCHIIBHBIE IEPEXO/IBI B PELIEHUN Poccuiickas anexTpoHHas
Jorapu(pMUUECKUX ypaBHEHHUH LIKona
80 KonrponsHas pabora: "Jlorapupmuueckas Poccuiickas 3eKTpOHHast
dbyukmus. Jlorapugmudeckre ypaBHeHus" 1IKoJIa
81 Cunyc, KOCUHYC, TAHT€HC U KOTAaHTE€HC Poccuiickas anexTpoHHas
YHCJIIOBOTO apryMCHTA LIKoJIa
82 CuHYC, KOCHHYC, TAHT€HC U KOTAHI€HC Poccuiickas snexTpoHHas
YHCJIIOBOTO apryMCHTa HIKoJ1a
83 ApKCHHYC, apKKOCUHYC U apKTAHI'€HC Poccuiickas eKTpOHHast
YUCJIOBOTO apryMeHTa IKoJIa
84 ApKCHUHYC, apKKOCUHYC U apKTaHTEHC Poccuiickas snexTpoHHas
YHCJIIOBOTO apryMCeHTa HIKoJ1a
Tpuronomerpudeckast OKpyKHOCTbD,
o Poccuiickas anexTpoHHas
85  ompeneneHne TPUTOHOMETPUICCKUX (YHKIIUMA

YHCIIOBOTO apryMeHTa

HIKOJIa




TpuronomeTrpuueckas OKpyKHOCTb,

Poccuiickas snekTpoHHas

86  ompezneneHre TPUTOHOMETPUICCKUX () YHKIIUMA rcona
YHCIIOBOI'O ApIryMEHTa
Poccuiickas snekTpoHHas
87 | OcHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI rona
Poccuiickas anexTpoHHas
88  OcHoBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI rcona
Poccuiickas snekTpoHHas
89 | OcHOBHBIE TPUTOHOMETPHUECKUE (POPMYITBI o
Poccuiickas snekTpoHHas
90  OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI -
01 [IpeobpazoBanre TPUTOHOMETPUIECKUX Poccuiickas 31eKTpOHHast
BBIpAXKEHUM 1IKOJIa
92 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX Poccwuiickas snexTpoHHas
BBIPAKECHUI IKOJIa
93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX Poccuiickast 31eKTpOHHAS
BBIPAKECHUI IKOJIa
94 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX Poccuiickast 31neKTpOHHAS
BBIPAKECHUI IKoJIa
o Poccuiickas snekTpoHHas
95  PemeHne TPUTOHOMETPUYECKUX YPaBHEHHHA rona
. Poccuiickas 35ekTpoHHas
96 PemieHue TPUTOHOMETPUUYECKUX YPABHEHUIA IKosa
. Poccuiickas 35ekTpoHHas
97  PemieHue TPUTOHOMETPUUYECKUX YPABHEHUIA koA
. Poccuiickas anexTpoHHas
98  PemeHne TPUTOHOMETPUYECKUX YPAaBHEHHHA o
o Poccuiickas anexTporHas
99  PemieHue TPUTOHOMETPUYECKUX YPAaBHEHHMA -
. Poccuiickas anexTpoHHas
100 | PemeHue TpUTOHOMETPUYECKUX YpaBHEHUN

HIKOJIa




Poccuiickas snekTpoHHas

101 Pemenue TPUTOHOMETPHUYECKUX ypaBHEHUN IKosa
KonTtponpHas padora: "Tpuronomerpuyeckue
Poccuiickas snekTpoHHas
102  BBIpa)keHUS U TPUTOHOMETPUUYECKHE Kona
ypaBHeHuUA"
[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS
o Poccuiickas anexTpoHHas
103 | mocnenoBarensHOCTEN. MeTon
! IIKoJIa
MaTeMaTUYECKON UHIYKIIUU
MOHOTOHHBIE U OTPaHUYECHHbIE
Pocculickas 35eKTpoHHAs
104 | mocnemoBarenbHOCTH. MicTOpus aHamu3a rcona
OECKOHEYHO MaJIbIX
Poccuiickas snekTpoHHas
105 = Apudmernueckas nporpeccus P
HIIKOJIa
Pocculickas 351eKTpOHHAs
106 T'eomerpuueckas MpOrpeccus
HIIKOoJIa
107 beckoneuHo yObIBaromias reoMeTpruuecKas Poccuiickas 3eKTPOHHAs
nmporpeccus 1IKoIa
108 CymMma O0eckOHEYHO yObIBaroIie Poccwuiickas snexTpoHHas
FeOMETPUUECKOMN MPOTrPeCCUU mKona
109 JIMHENHBIN U DKCIOHEHUMAIIBHBIA pocT. Yncio Poccuiickas 31eKTpOHHAs
e. @opmyIia CIIOKHBIX TPOLIEHTOB IIKOJIa
110 JIMHENHBIN ¥ DKCIOHEHIMAIIbHBIN pocT. Ynciio Poccuiickas 31eKTpOHHAs
e. dopMyiia CI0XKHBIX POLICHTOB 1IKosia
111 Hcnonbs30BaHne POTPeCCUN ISl peIIEHUs Poccuiickas sneKTpoHHAas
peaIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa 1Kona
112 KonTtponbHas padora: "[locnenoBareabHOCTH U Poccuiickas eKTpOHHast
nporpeccun" IIKOJIA
. Poccuiickas snexTpoHHas
113 HenpepsbiBHbIE PYHKIIUH U UX CBOMCTBA P

1IKOJIa




Touka pa3pbiBa. ACUMITOTHI IrpaduKoB

Poccuiickas snekTpoHHas

114 .
byHKIMI mKona
o o Poccuiickas snekTpoHHas
115 | CgoiicTBa (yHKINI HETIPEPBIBHBIX HAa OTPE3KE LiKosa
. o Poccuiickas anexTpoHHas
116 @ CgoiicTBa GyHKIIMI HEPEPHIBHBIX HA OTPE3KE rcona
Poccuiickas snekTpoHHas
117 Meron uHTEpBaIOB JJIs pELICHHS] HEPABEHCTB LiKoma
Pocculickas 35eKTpoHHAs
118 | Metoa UHTEpPBAJIOB I pEIICHUS HEPABEHCTB o
Pocculickas 35eKTpoHHAs
119 | Meroxa UHTEpPBAJIOB I pEIICHUS HEPABEHCTB rcona
120 [IpumeHeHre CBOMUCTB HEPEPHIBHBIX (DYHKITH Poccuiickas IeKTpOHHAs
AJId pCUICHUA 3aaa4 IIKOJIa
121 [TpuMeHeHNEe CBOMCTB HEMIPEPBIBHBIX (YHKLUIH Poccuiickas 31IeKTPOHHAs
JUISL pelleHus 3a/1a4 mKona
Poccuiickas snekTpoHHas
122 | IlepBas u BTOpas NpOU3BOIHbIEC (PYHKLIUU rcona
123 OnpeaeneHHe, FGOMeTpI/IIIeCKI/If/'I CMBICJI Poccuiickas snekTpoHHas
MIPOU3BOAHOMN LIKOJIa
124 Wrorosast KoHTpoJbHAS paboTa Poccuiickas snexTpoHHas
(IpoMeKyTOYHAsT aTTECTAIIHS) mKona
125 Onpenenenne, GU3NIECKUN CMBICIT Poccuiickas 31eKTPOHHAS
MIPOU3BOAHOM IKOJIa
o Poccuiickas anekTpoHHas
126 = VpaBHeHHe KacaTenbHOU K rpaduKy QyHKINU rona P
o Poccuiickas 35ekTpoHHas
127 | VpaBHeHMe KacaTeabHOM K rpaduky QyHKIUU iKosa P
. Poccuiickas anexTpoHHas
128 | Ilpou3BoaHBIC dJIEMEHTAPHBIX (YHKIIHHA

HIKOJIa




Poccuiickas snekTpoHHas

129 | IIpousBonHBIE JIEMEHTAPHBIX PYHKIUH 1 o

130 IIponsBoaHAasE CyMMBI, IPOU3BEICHUS, 1 Poccuiickas snexTpoHHas
YaCTHOTO ¥ KOMITO3HUIIUU (HYHKITUI KOJIa

131 [Ipou3BoHast CyMMBI, TPOU3BEICHHUS, 1 Poccuiickast leKTpOHHAs
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIUI IIKOJIa

132 IIponsBoHAasE CyMMBI, IPOU3BEICHUS, 1 Poccuiickas snexTpoHHas
YaCTHOTO ¥ KOMITO3HIIUU (HYHKITUH KOJIa

Poccuiickas snekTpoHHas

133 | Kontponbnas padora: "[IponsBomnas" 1 1 o P

134 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 1 Poccuiickast leKTpOHHAs
3HaHui: "YpaBHeHus" 1IKoJIa

135 HOBTOpeHI/Ie, 0606IH6HI/IG, cucreMarmni3anusia 1 Poccuiickas 3JICKTPOHHAs
3HaHui: "OyHKuun" IIKOJIA

136 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS 1 Poccuiickas 31eKTpOHHAs
3HAHHI IKOJIa
OBIIEE KOJIMYECTBO YACOB I10 136 10

ITPOI'PAMME




11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Konrpoanneie  Ipakruyeckue H3yYeHUs oOpa3oBaTe/ibHbIE
padoTbI pecypes:
1 [IpuMeHeHne Npou3BOIHON K UCCIEA0BAHUIO 1 Poccuiickas amekTpoHHAs
GbyHKIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI HIKojIa
5 [IprMeHeHne MpON3BOIHON K UCCIEA0BAHUIO 1 Poccuiickas snekTpoHHas
(GYHKIMI HA MOHOTOHHOCTb U 9KCTPEMYMBI IKojIa
3 [IpruMeHeHue nporu3BOJHON K UCCIIEA0BAHUIO 1 Poccwuiickas anexkTpoHHast
(GbyHKIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBI 1IKoJIa
4 HpI/IMeHeHI/Ie HpOHSBOI{HOﬁ K UCCJI€JOBAaHUIO 1 Poccuiickas snekTpoHHas
(byHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI 1IKosa
5 HpI/IMeHeHI/Ie HpOI/ISBO)IHOﬁ K UCCJICIOBAaHUIO 1 Poccuiickas snekrpoHHas
(GYHKIIMI HA MOHOTOHHOCTb U 9KCTPEMYMBI IKkoja
6 IIprMeHeHne nporu3BOAHOM K UCCIIEN0BAHUIO 1 Poccwuiickas anekTpoHHast
GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI 1IKosa
7 HaXO)KJICHI/IG HanOOJIbIIEr0 U HANMEHBIIIETO 1 Poccuiickas snekrpoHHas
3HauEHUs HEMPEPHIBHON (PYHKIIMU HA OTPE3Ke 1IKosa
8 Haxoxnenne HanOoJIbIIero 1 HaNMEHBIIIETO 1 Poccuiickas anexTpoHHas
3HAYCHUSI HEIPEPHIBHOW (PYHKITUU HA OTPE3KE 1Ikoja
9 Haxoxnenre HanOoIbIIIero 1 HAMMEHBIIIETO 1 Poccuiickast aieKTpOHHAS
3HAuUEHUs HEMPEPHIBHON (PYHKIIMU HA OTPE3Ke 1IKosIa
10 Haxoxnenne HanOoJIBIIIero 1 HANMEHBIIIETO 1 Poccuiickas anexTpoHHas
3HAYCHUsI HEIPEPHIBHOW (PYHKITUU HA OTPE3KE 1Ikoja
11 Haxoxnenne HanOoJIbIIero 1 HanMEHBIIETO 1 Poccuiickas anexTpoHHas
3HAYCHMsI HEIPEPHIBHOW (PYHKITUU HA OTPE3KE HIKOJIa
12  HaxoxaeHue HanOOJBIICIO ¥ HAUMEHBIIIETO 1 Poccuiickast 21eKTpOHHAS




3HAYCHUS HETMPEPHIBHON (PYHKIIUN HA OTPE3KE

IIKOJIa

Poccuiickas anexTpoHHas

13 | BxopgnHas KOHTpoOJibHas paboTa
IIKOJIa
14 [IprumeHeHre npor3BOIHOM ISl HAXOXKICHUS Poccuiickas 31eKTpOHHAs
HaWJIyYIIero peuieHus B MPUKIAJAHBIX 3a1a4ax IIKONa
15 [IprumeHeHre npoOu3BOIHOM [l HAXO0XKACHUS Poccuiickast 3MeKTpOHHAS
HAWIYYIIEro PEUICHUs B MIPUKIAJIHBIX 3a1a4ax 1Ko
[IpumeHeHue Mpor3BOIHOMN 1Sl ONPEACIICHUS
Poccuiickas 35eKTpoHHas
16  ckopocTH M yCKOPEHHS MpoIriecca, 3aJaHHOTO Kona
dbopMyIoi uiu rpaduKoM
[IprmeHeHre Mpor3BOIHON ISl ONPEACIICHUS
Poccuiickas 35eKTpoHHas
17  cxopocTu U yCKOpEeHHs mpoiiecca, 3aJaHHOTO koA
dbopmynoit unu rpadpukom
Poccuiickas snekrpoHHas
18  Kowmmo3zwumnus KITHI
1 q)yH 1 IIKOJIa
Poccuiickas anekrpoHHas
19 Kowmmo3zwumnus KITHI
1 q)yH 1 HIKOJIa
Poccuiickas 35eKTpoHHas
20 Kommno3wumus KIAH
st QYHKI] HIKOJIa
21 I'eomerpuueckue 06pa3sl ypaBHEHUM HA Poccuiickast 3MeKTpOHHAs
KOOPJAMHATHOM IIOCKOCTH miKoJia
22 I'eomeTrpuueckue oOpa3bl ypaBHEHHIA Ha Poccuiickas anekTpoHHas
KOOPJAWHATHOM IIOCKOCTH mikoJsia
23 KonTtponsHas padora: "Mccnenoanue Poccuiickast 3eKTpOHHas
(GYHKIHH ¢ TOMOIIBIO TTPOU3BOTHOM" Ko
24 [TepBooOpazHas, OCHOBHOE CBOMCTBO Poccuiickast 3eKTpOHHast
epBOOOPa3HBIX LIKOJIA
o5 [TepBo0Opa3HbIe dNEMEHTAPHBIX (HYHKITUH. Poccuiickas anekTpoHHas

[TpaBuiia Hax0Xk/1€HUS IEPBOOOPA3HBIX

1IKOJIa




[lepBooOpa3HbIe IMeMEHTAPHBIX (PYHKITHIA.

Poccuiickas snekTpoHHas

26
[IpaBuna HaXOXKACHUS IEPBOOOPA3ZHBIX HIKOJIa
o Poccuiickas snekTpoHHas
27  Wnrerpan. ['eomerpuueckuii cMbICT HHTETpasia oA
28 Boruncnenue onpeaenéHHoro HHTerpaia mno Poccwuiickas 3MeKTpOHHast
dbopmyne Herotona-Jleitoaua 1Ko
29 Brrunciienue onpenen€HHOro HHTErpasa mno Poccuiickast 3MeKTpOHHAS
dopmyne Herorona-JIeitoania 1IKona
30 HpI/IMeHeHI/Ie MHTETpaJia Ul HaXO0XICHU S Poccuiickas snekTpoHHas
IUTOIIAAeH TUIOCKUX (QUTYp LLIKOJIA
31 [IpumeHeHre nHTErpaa 1uisk HaX 0k ACHHS PoccwuiicKkas 3MeKTpOHHast
00BbEMOB r€OMETPUYECKHUX TSI HIKOJIa
32 [Ipumeps! pemennii qudpepeHnnaIbHbIX Poccuiickast deKTpOoHHast
ypaBHEHUU IIKoJIa
33 [Tpumeps pemenuit AudpepeHnnaIbHbIX Poccwuiickas deKTpOHHast
ypaBHEHUI IIKoJIa
MaremaTnueckoe MOJAEINPOBAHUE PEAJIBHBIX
Poccuiickas anexkrpoHHas
34  mporeccoB ¢ MOMOIIBI0 JU(GepeHIMATbHBIX ikoma
ypaBHEHUU
35 Kontponbnas padota: "[lepBoobpaznas u Poccuiickast 2eKTpoHHast
uHTerpan” LIKOJIa
36 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA Poccuiickast aeKTpOHHas
u rpaduKu LIKOJIa
37 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA PoccwuiicKkas 2eKTpOHHast
u TpaduKu LKona
38 Tpuronomerpuueckue GyHKITUN, UX CBOMCTBA Poccuiickas 31eKTpOHHAs
U rpaduxu LIKOJIa
39  TpuroHomerpuveckue GyHKIIUH, UX CBOMCTBA Poccuiickast 3MeKTpOHHas




u rpaduku

IIKOJIa

Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA

Poccuiickas anexTpoHHas

40
u rpaduku 1IKosta
OT160p KOpHEH TPUTOHOMETPUUECKHUX
. o Poccuiickas anexTpoHHas
41 | ypaBHEHHUH C IOMOIIBIO TPUTOHOMETPUUECKOM koA
OKPY’KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX
o o Poccuiickas snekrpoHHas
42 | ypaBHEHHUH C IOMOIIBIO TPUTOHOMETPHUECKOM koA
OKPY’KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX
o o Poccuiickas snekrpoHHas
43 | ypaBHEHUH C IOMOIIBIO TPUTOHOMETPHYICCKON rona
OKPYXHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKHUX
o o Poccuiickas anekrpoHHas
44 | ypaBHEHUH C IOMOIBIO TPUTOHOMETPUUECKOM ona
OKPYXHOCTH
Poccuiickas 35eKTpoHHas
45 | PemieHue TPUTOHOMETPUUYECKUX HEPABEHCTB IKosta
Poccuiickas snekrpoHHas
46 | PemeHue TPUTOHOMETPHUYECKUX HEPABEHCTB IKosTa
Poccuiickas 35ekTpoHHas
47 | PemeHue TPUTOHOMETPUUYECKUX HEPABEHCTB koA
Poccuiickas 35ekTpoHHas
48 | PemieHne TPUTOHOMETPHUECKUX HEPABEHCTB IKosta
KonTponbnas pabota: "I'paduku
o Poccuiickas anexTpoHHas
49 | TPUTOHOMETPHYECKUX (DYHKIIHH. Kona
Tpuronomerpuueckue HepaBeHCcTBa"
50 OCHOBHBIE METO/IbI PEILICHUSI TOKa3aTEIbHbIX Poccuiickast 3eKTpOHHas
HEPaBEHCTB 1Ko
51  OcCHOBHBIE METO/BI PELIEHUS MOKA3aTEIbHBIX Poccuiickas 3eKTpoHHast




HEPABEHCTB

IIKOJIa

OcCHOBHBIE MCTOJABI pCHICHUS ITOKAa3aTCIbHBIX

Poccuiickas anexTpoHHas

52
HEpPaBCHCTB HIKOa

53 OcHOBHBIE METOBI PEILIEHUS IOKA3aTEJIBHBIX Poccuiickast 31eKTpOHHas
HEPaBCHCTB HIKOJIa

54 OCHOBHBIE METO/IbI pELICHUS Poccuiickas aneKTpoHHas
J0rapu(pMHUUECKUX HEPABEHCTB 1IKona

55 OCHOBHBIE METObI PELICHUS Poccuiickas 35eKTpoHHas
J0rapu(pMHUUECKUX HEPABEHCTB 1IKona

56 OCHOBHBIE METObI PELICHUS Poccuiickas 35eKTpoHHas
J0rapupMHUUECKUX HEPABEHCTB lIKosa

57 OCHOBHBIE METO/IbI pELICHUS Poccuiickas anekTpoHHas
Jorapu(pMUUECKUX HEPABEHCTB 1Ko

58 OCHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIBHBIX Poccuiickast 3IeKTpOHHAs
HCPABCHCTB HIKOJIA

59 OCHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIBHBIX Poccuiickast 3leKTpOHHAs
HEPaBCHCTB HIKOJIa

60 OcCHOBHBIE METO/IbI PELLIEHUSI UPPALITOHATIBHBIX Poccuiickast a1eKTpOHHAs
HCPABCHCTB HIKOJIA

61 OcCHOBHBIE METO/BI PELLIEHUS UPPALITOHATIBHBIX Poccuiickast 3IeKTpOHHAs
HEpPaBCHCTB HIKOJIa

62 I'paduueckue MeTo bl peneHus Poccwuiickas 3neKTpoHHAas
UPPALMOHAIIBLHBIX YPAaBHEHUN lIKosia

63 ['padmyeckue METOABI peLIeHHs Poccuiickast 3eKTpOHHast
VPPALMOHAIBHBIX YPABHEHUN Ko

64 I'paduueckue MeTO Bl peLIeHUs Poccwuiickas 2MeKTpOHHast
[I0Ka3aTEJIbHBIX YPaBHEHUU HIKOJIa

65 I'paduyeckue MeTOaBI pEIICHUS Poccuiickast 3MeKTpOHHas




MMOKa3aTCJIbHBIX HCPABCHCTB

IIKOJIa

['padmyeckue METOABI peLIeHHs

Poccuiickas 351eKTpoHHas

66
JorapupMHUECKUX ypaBHEHUI mKona
67 ['papuaeckue MeToIbI peIICHUS Poccuiickas snekTpoHHas
J0rapu(pMHUECKUX HEPABEHCTB 1Ko
68 I'paduueckue MeTOIBI pelICHUS Poccwuiickas dMeKTpOHHas
norapupMHUECKUX HEPABEHCTB mKona
I'paduueckue MeTobl pelIeHus
Poccuiickas anekTpoHHas
69  moka3aTeNnpHBIX U JIOTapU(PMUIECKIX
o HIKOJIa
ypaBHEHUU
['paduueckue MeTObl pelIeHus
Poccuiickas 35eKTpoHHas
70  moka3zaTeiabHBIX U JIOrapru(MUYECKHX rcona
ypaBHEHUU
I'padmuueckue metozs! peneHus
Poccuiickas 35eKTpoHHas
71  moxa3aTeNnbHBIX U JIOTapU(PMUUIECKUX koA
HEPABEHCTB
I'padmuueckue meTos! penieHus
Poccuiickas snekrpoHHas
72 moxa3aTeNbHBIX U JIOTapU(PMUIECKIX IKosTa
HEPABEHCTB
KonTponbhas pabota: "UppanuoHanbHele,
Poccuiickas anexTpoHHas
73  mokazaTeNbHBIC U JOTapUPMHUECKHE ncona
HepaBeHCTBA"
KommuiekcHbie uncna. Anredpandeckas u
Poccuiickas 35ekTpoHHas
74  tpuroHomerpuueckas GOpMbl 3arUCU koA
KOMIUIEKCHOTO YHCIIa
KowmrnekcHeie yncna. Anrebpandeckas u
Poccuiickas anexrpoHHas
75 | TpuroHomerpuueckas (popMbl 3anucu

KOMIIJICKCHOI'O 4HCJjia

IIKOJIa




Apudmernueckre onepanui ¢ KOMILIIEKCHBIMU

Poccuiickas snekTpoHHas

76
YUCJIaMU HIKOJIa
77 ApudmeTndeckne onepanuu ¢ KOMIICKCHBIMA Poccuiickas 3JeKTpOHHAs
qucIaMu HIKOJIA
78 N3o00pakeHre KOMIUJICKCHBIX YHCelT Ha Poccuiickas 3JI€KTpOHHAs
KoopILI/IHaTHoﬁ IIJIOCKOCTH IKoJja
79 N306pakeHne KOMIIEKCHBIX YKCEN Ha Poccwuiickas snekTpoHHas
KoopLLI/IHaTHoﬁ IIJIOCKOCTH KoJja
80 ®opmyna Myaspa. KopHu N-oii ctenenu u3 Poccuiickast 31eKTpOHHAs
KOMILIEKCHOI'O YHcJlia HIKOJIa
81 ®opmyna Myaspa. KopHu N-oii ctenenu u3 Poccuiickast 37eKTpOHHast
KOMITJIEKCHOT'O YHCJIa mKoJIa
IIprumeHeHre KOMIUIEKCHBIX YUCEN IS
Poccuiickas simekTpoHHas
82  pemeHusS PUINICCKUX U TEOMETPUICCKUX cona P
ITKOJI
3a71a4
Poccuiickas simekTpoHHas
83  KontpompHas pabdora: "KomruiekcHsie uncna” P
IKoOJia
Poccuiickas snekTpoHHas
84  HatypanbHble U Liesble YKcaa P
HIKOJIa
Poccuiickas 3nexTpoHHas
85  HarypanbHble u 1eNble Yrcia P
IKoJia
86 IIprmeneHre NpU3HAKOB JETMMOCTH LIENBIX Poccuiickas 3JeKTpOHHAs
qucel IKoJia
g7 IIprmeHeHre NpU3HAKOB JETMMOCTH LIENBIX Poccuiickast >IeKTpOHHAs
yucell IKoJIa
88 IIpuMeHeHne MPU3HAKOB AEITUMOCTH LETBIX Poccuiickas snekTpoHHas
gucen: HOJl u HOK Kosa
89 [IprumeHeHne NpU3HAKOB JETMMOCTH LIENBIX Poccuiickasi SIEKTPOHHAS

gucen: HOJl u HOK

1IKOJIa




HpI/IMeHeHI/Ie IPHU3HAKOB JCJIMUMOCTHU LCJIBIX

Poccuiickas snekTpoHHas

90
YUCEI: OCTaTKH 10 MOJYIIIO KOs
91 IIprumeHeHne NpU3HAKOB JEITMMOCTH LIENIBIX Poccuiickast 3IeKTpOHHA
YHCEN: OCTATKH IO MOIYIIIO IKOIIa
[IpuMeHeHne NPU3HAKOB AEIMMOCTH LEIbIX
Poccuiickas 351eKTpoHHas
92  uucen: anroput™m EBKiinaa 1 penieHus 3anady
IIKOJIa
B LIEJIBIX YUCIIaX
Poccuiickas 35eKTpoHHas
93  KontponbHas padota: "Teopus menpix ancen" R
IIKOJIa
94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA. Poccuiickas anekTpoHHas
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIC/ICTBUS IIKOJIa
95 Cucrema ¥ COBOKYITHOCTb YPaBHEHUH. Poccuiickas 3eKTpOHHas
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS IIKOJIa
9% OCHOBHBIE METO/IbI PEIICHUSI CHCTEM U Poccuiickas anexTpoHHas
COBOKYITHOCTEM pallMOHAJIbHBIX YPABHEHUIN IIKOJIa
97 OCHOBHBIE METO/IbI PEIICHUSI CHCTEM U Poccuiickas anexTpoHHas
COBOKYITHOCTEW MppalMOHAIBHBIX YPAaBHEHHUU IIKoJIa
98 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U Poccuiickas 3eKTpOHHAs
COBOKYITHOCTEM ITOKA3aTEJIbHBIX YPABHEHUIN IIKOJIa
99 OCHOBHBIE METOBI PELICHUS CUCTEM U Poccuiickas anexTpoHHas
COBOKYITHOCTEM NTOKA3aTEIbHBIX YPABHEHUI IIKOJIa
100 OCHOBHBIE METOJIEI pEIICHNs CHCTEM U Poccuiickas anekTpoHHas
COBOKYITHOCTEH JIorapu(MUUYECKUX YpaBHEHUM 1Kona
101 OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U Poccuiickast 3meKTpOHHAs
COBOKYITHOCTEH JTOTapu(PMUUECKUX YPaBHEHUIA IIKOJIa
[IprMeHeHre CUCTEM K PELICHHIO
Poccuiickas anexTpoHHas
102 wmaTemaTHYECKHX 3a]1a4 M 3a7a4 U3 Pa3TMIHbIX

o0acTeil HayKH U peanbHOM KU3HH,

IIKOJIa




HHTCpIpCTAlUA IMTOJTYUCHHBIX PE3YJILTATOB

[IpuMeHeHre CUCTEM K PELICHUIO
MaTEeMaTUYECKHX 3a/1a4 U 3aJ1a4 U3 Pa3InyHbIX

Poccuiickas snekTpoHHas

103
oOnacTell HayKu U pealbHOM KU3HH, LIKONa
MHTEPIIPETALNS TOJTYYEHHBIX PE3YJIbTAaTOB
IIpMeHEeHNEe HEPABEHCTB K PEIICHUIO
104  MATCMATHUCCKHX 33711 M 321 U3 PasIHIHEIX PoccwuiicKkas 3MeKTpOHHast
oOnacTell HayKu U pealbHOM KU3HH, LIKoNa
MHTEPIIPETALMS T0OTYYEHHbBIX PE3YJIbTaTOB
Kontponbnas padota: "CucremMsl
105 | PAIWMOHAILHEIX, MPPAlHOHATBHBIX PoccwuiicKkas 3MeKTpOHHast
[OKa3aTeIbHbIX U JIOTapu(PMUUECKUX 1iKosa
ypaBHEHUI"
Poccuiickas 35eKTpoHHas
106 PanmoHnanmbHBIE YpaBHEHUS C IapaMeTpamMu koA
Poccuiickas snekrpoHHas
107 PammoHanmbHBIE HEPABEHCTBA C TApaMETPaMH IKosTa
Poccuiickas 351eKTpoHHas
108 PaumoHanmbHBIE CUCTEMBI C TApaMETPaMH koA
109 HppanunonaibHble ypaBHEHUS, HEPABEHCTBA C Poccuiickas 3eKTpOHHAs
napaMeTpamu 1IKosia
Poccuiickas anexTpoHHas
110 VppanuoHaiabHBIE CUCTEMBI C TTapaMeTPaMu koA
111 [loka3zarenbHble ypaBHEHUS, HEPABEHCTBA C PoccwuiicKkas 2eKTpOHHast
napaMeTpamu 1IKosia
Poccuiickas anexTpoHHas
112 Tloka3arenbHbIC CUCTEMBI C ITApaAMETPaAMHU
IIKOJIa
113 Jlorapudmudeckue ypaBHEHHsI, HEpAaBEHCTBA C Poccuiickas anexTpoHHas

napameTpamu

1IKOJIa




Poccuiickas snekTpoHHas

114 | Jlorapudmudueckue CUCTEMEI ¢ TapaMeTpaMu
HIKoOJIa
115 TpUroHOMETpUYECKUE YPABHEHHUS C Poccuiickas amekTpoHHas
napamMeTpamu LIKOJIa
116 Tpuronomerpuyeckre HEPaBEHCTBA C Poccuiickast 2eKTpOHHAS
rnapaMeTpamMmu IIKOJIa
117 TpUroHoMeTpUYECKUE CUCTEMBI C Poccwuiickas snekTpoHHas
napamMeTpamu LIKOJIa
[TocTpoenue u uccnegoBaHUE MATEMATUIECKUX
o o Poccuiickas snekrpoHHas
118  momeneii peaNbHBIX CUTYAIHA C TTOMOIIIBIO LIKosTa
YPaBHEHUH € ITapaMeTpamu
[TocTtpoeHue u uccienoBaHue MaTEMaTUUECKUX
. . Poccuiickas 35eKTpoHHas
119 ™openeil peanbHBIX CUTYALH C TOMOIIBIO rcona
CHCTEM YpPaBHCHHI C mapamMeTpaMu
y
[TocTpoeHue u ucciaen0BaHNEe MATEMAaTHUYECKUX
o . Poccuiickas amekTpoHHast
120 ™openeil peanbHBIX CUTYAIH C TOMOIIIBIO koA P
CHCTEM YpaBHEHHUH C mapaMeTpaMu
121 KonTponbHnas pabora: "3agauu c Poccwuiickas anexkTpoHHas
napamerpamu” LIKOJIA
122 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs Poccuiickas 271eKTpOHHAs
3HaHuil: "YpaBHEHH" LIKOJIA
123 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs Poccuiickas 31eKTpOHHAs
3HaHui: "YpaBHeHus" Ko
124 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIH Poccuiickast 21eKTpOHHAs
3HaHui: "YpaBHeHMs. CuCTEMBl ypaBHEHH'" 1Kosna
125 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs Poccuiickas 31eKTpOHHAs
3HaHuii: "HepaBencrpa" IIKOIa
126 HOBTOpeHI/Ie, 0606H_[eHI/Ie, CucreMaru3anuia Poccuiickas anekTpoHHas




3HaHuii: "HepaBencrtna"

IIKOJIa

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

Poccuiickas 351eKTpoHHas

127 . " 1
3HaHui: "HepaBeHcTBa IKONA

128 Hrorosast koHTpoIbHAs paboTa 1 1 Poccuiickas snekTpoHHas
(mMpoMeXxyToYHast aTTECTAITUs) LIKoJIa

129 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS 1 Poccuiickas 2eKTpOHHAs
3HaHuii: "lIponsBoaHas u e€ npumeHneHue" LIKOJIA

130 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs 1 Poccuiickas 3eKTpoHHas
3Hanuii: "lIponsBoaHas u €€ npumeHeHue" LIKOJIA

131 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs 1 Poccuiickas 37eKTpoHHas
3Hanuii: "[IpousBonHas u e€ npumenenue" LIKoIa

132 HOBTOpeHI/Ie, 000011eHNEe, CHCTEMATH3AINS 1 Poccuiickas snekTpoHHas
3HaHuii: "MHTerpan u ero npumeHenue" LIKOJIa

133 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS 1 Poccuiickas 31eKTpOHHAs
3HaHui: "OyHKuUN" LIKOJIA

134 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 1 Poccuiickas 31eKTpOHHAs
3HaHui: "OyHkuun" LIKOJIa

135 HOBTOpeHI/Ie, 000011IeHHE, CHCTEMATU3aIUS 1 Poccuiickas snekrpoHHas
3HaHui: "OyHKIMK" LIKOJTA

136 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 1 Poccuiickas 31eKTpOHHAs
3HAHUM lIKosia
OBIIEE KOJIMYECTBO YACOB I10 136 10

ITPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* Maremaruka: anreOpa v Hadajga MaTeMaTUYECKOTO aHaIKN3a, TeOMETPHSL.
AnreOpa u Hadana MmaTemaTudeckoro ananusa, 10 kmacc/ Huxomsckuit C.M.,
[Torano M.K., PemerankoB H.H. u npyrue, AkuronepHoe 0011eCcTBO
«3narensctBO «lIpocBemienue»

» Maremarunka: anredpa v Hadajga MaTEMaTHIECKOTO aHAIH3a, TEOMETPHS.
AnreOpa u Hadasa MaTeMaTHYecKoro aHanm3a (B 2 gactsax), 10 kmacce/ Yacts 1:
Mopakosuu A.T'., Cemenon I1.B.; Hacts 2: Mopakosuu A.I'. u apyrue; nox
penakuueir Mopakosuuda A.I'., OG1IecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«101] MHEMO3HHA»

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIN3a, TeOMETPHSL.
Anre0pa 1 Hauana MaTeMaTUYeCKOro aHainu3a (B 2 yactsax), 11 kmace/ Yacts 1:
Mopakosuu A.T"., Cemeno I1.B.; Hacte 2: Mopakosuu A.I'. u apyrue; noa
penakmueit Mopakosuua A.I'., O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«101] MHEMO3H1HA»

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA
Anrebpa u Havajga MaTeMaTHICCKOTO aHaIu3a. MeTOIMYECKIEe PEKOMEH TaIlHH.
10-11 xmaccel. M. K. IToranos, A. B. IlleBkuH.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HMHTEPHET

http://school-collection.edu.ru

http://wmolow.edu.ru

http://fcior.edu.ru
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