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MNOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «Anredpa M Hayajla MaTEMaTHMUYECKOTO aHallM3a» SIBISETCS OJHUM U3
Haubosee 3HAUYMMBIX B MPOTrpaMMe CpEAHEro oO0IIero oOpa3oBaHHUs, MOCKOIBKY, C OIHOMN
CTOPOHBI, OH OOecHne4YrBaeT WHCTPYMEHTAIbHYIO 0a3y Uid H3y4YeHHs] BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTHUECKOe M aOCTPAKTHOE MBIIIJICHHUE
0o0y4aromuxcst Ha ypOBHE, HEOOXOIUMOM UIi OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMUS,
UCTOPUHU, CIIOBECHOCTH M JPYrMX JUCHUIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOydaroluecss OBJAJE€BAIOT YHHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HAayKH, KOTOpas
dbopMyIupyeT CBOM JOCTHKEHHS B MaTEMaTHYECKOH (hopme.

VY4eOHblii Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHallM3a 3aKja/lbIBAeT OCHOBY MAJIs
YCIEIIHOTO OBJAJCHUS 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOrMH, TOHUMAHHUS OCHOBHBIX
TEHACHIIMA pPa3BUTHS AKOHOMUKH M OOLIECTBEHHOW J>XU3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HCIOJNb30BaTh MX IS
JMAIBHEWIET0 00pa3oBaHWs W B IIOBCEJHCBHOW JKM3HH. B TO JkK€ BpeMs OBJaJicHUE
a0CTPaKTHBIMM U JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSMHU anreOpbl 1 MaTeMaTU4YECKOro aHalIu3a
pa3BUBaeT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBAThH
YTBEPXKICHHSI C TIOMOIIBI0 MHAYKIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BATh 0000IIEHUE U
KOHKPETH3aIMio, abCTparupoBaHUWE W aHAIOTHIO, (OPMUPYET KpeaTUBHOE M KPUTHYECKOE
MBIILICHHUE.

B xone m3yueHus ydeOHOro kypca «AnreOpa ¥ Hayala MaTeMaTUYECKOrO aHAIM3a»
oOyyarolyecs: TMOJIy4aloT HOBBIM ONBIT peIleHUs MNPHUKIAJHBIX 3aJad, CaMOCTOSITEIbHOIo
MOCTPOCHUS MaTeMaTHYeCKUX MOJIEJeN pealbHbIX CUTyalUd, UHTEPIpPETalrud MOJy4YEHHBIX
pelIeHNH, 3HAaKOMSTCS ¢ NMPUMEPaMU MAaTEMaTUYECKUX 3aKOHOMEpPHOCTEH B MPHUPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHbIl Kypc o0siafaeT 3HAYMTEIbHBIM BOCHUTATENBHBIM ITOTEHIIMAJIOM, KOTOPBIH
peanu3yercsi Kak depe3 y4deOHbIH MaTepual, CIocOOCTBYIOIIUN (OPMHPOBAHUIO HAYYHOT'O
MHUpPOBO33pEHHUS, TaK M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
IPOJODKUTEIPHOM  KOHLEHTPAallMM  BHUMAaHUS, CaMOCTOSATEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHBIN pe3yibTar.

B ocHoBe meronuku oOyueHHs anreOpe M HadajdaM MaTeMaTUYeCKOro aHalM3a JICXKHUT
JeSITeIIbHOCTHBIA IPUHLUIT O0yYEHUSI.

B ctpykType yue6HOTO Kypca «Anredpa U Hadajma MaTeMaTHYECKOTO aHAJIN3a» BbIIEIECHBI
CIIEIyIOIINE COJEepKaTENbHO-METOAUYECKHe JUHUM: «Uucna U BblUMCICHUSY, «DYHKIMH U
rpadukny, «YpaBHEHHUS U HEPaBEHCTBa», «Havama MaremaTH4eckoro aHanusa», «MHoOkecTBa 1
Joruka». Bce OCHOBHBIE CONEP)KATEIBHO-METOJAMUYECKUE JIMHUM M3Y4arOTCs Ha IPOTSKEHUH
JBYX JIeT o0y4eHMs Ha ypOBHE CpPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOIHSISA IPYTr
Jpyra ¥ TOCTENEHHO HACHIIAACh HOBBIMU TeMaMHM M pasznenamu. JlaHHBIA y4eOHBIH Kypc
SBISICTCS MHTETPATUBHBIM, IIOCKOJbKY OOBEAMHSAET B cebe colepKaHHEe HECKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHau3,
Teopusi MHOXKECTB, MaTeMaTuueckas joruka u napyrue. [lo mepe Toro kak oOydaromuecs
OBJIaJICBAlOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM arlaparoM, y HHUX IOCJIeI0BaTEIbHO
dbopMupyeTCs U COBEPILIEHCTBYETCSI YMEHHE CTPOUTH MAaTeMAaTUYECKYI0 MOJETb peallbHOM



CUTyalluu, NMPUMEHATh 3HAHUs, MOJY4YEHHblE NPU H3y4eHMHM y4eOHOro Kypca, AJs pelieHUus
CaMOCTOSITENIbHO CPOPMYTUPOBAHHONH MaTeMaTHYECKOH 3afaud, a 3aTeM HHTEPIPETHPOBATH
CBOH OTBET.

CopepxatenpHO-MeTOAMYeCKast ~ JUHUA  «Yucnma W BBIYMCICHHS»  3aBeplIaeT
(dopMHpOBaHHE HABBIKOB HCIOJIB30BAaHMS JIEHCTBUTENBHBIX YHCEI, KOTOpOE OBLJIO HAa4aTo Ha
YPOBHE OCHOBHOTo obuiero oOpasoBanus. Ha ypoBHe cpeaHero obiiero obpa3oBaHus ocoboe
BHUMaHUE yzensiercs (OpMHUPOBAaHUIO HAaBBIKOB PAllMOHAIBHBIX BBIYMCIICHUH, BKIIOYAIOUIUX B
ce0s1 MCIIOJIb30BaHUE PA3IMUHBIX (POPM 3alUCH YMCIIA, YMEHHME JIeNaTh NMPUKUAKY, BBINOJIHATh
npUOIMKEHHBIE BHIYMCIIEHUS, OLIEHUBATh YUCIIOBBIC BBIpaKEHUS, pab0oTaTh ¢ MaTEMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYaIOUIMMCS MHOXKECTBA HATYPaJbHBIX, IENBIX, PAllMOHAIBHBIX H
JEHCTBUTENBHBIX YHCEN JOTONHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxmoMm U3 3THX
MHOECTB PaCCMaTpPUBAIOTCSl CBOMCTBEHHBIE €MY CIEIM(PHUECKUE 3a1a4H U ONIEPAIUH: JICTICHUE
HAIIEJIO, ONEPUPOBAaHME OCTAaTKAaMH Ha MHOXECTBE IIENBIX YHCET, OCOoOble CBOWCTBA
paLMOHATIBHBIX U MPPALMOHAIBHBIX YUCeN, apu(MeTHUecKue omepaluy, a TakkKe H3BICUCHHE
KOpHS  HAaTypaJlbHOM  CTENEHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucel.  biaromaps
[OCJIEI0BATEIbHOMY  PACUIMPEHHIO Kpyra MCIOJB3YeMbIX YHCEI M 3HAaKOMCTBY C
BO3MOYKHOCTSIMM UX MPUMEHEHUS JJIs PELICHUs PA3IMYHbIX 3a]1a4 (hopMuUpyeTcs MpeacTaBiIeHUe
0 €JIMHCTBE MaTEMAaTHKH KaK HAyKH U € POJI B IIOCTPOSHUH MOJIEJICH PeaIbHOTO MHUpPa, IIMPOKO
UCTIONB3YIOTCS 0000IIEHNE U KOHKPETH3AIIHSL.

Jluaus «YpaBHEHUS W HEPAaBEHCTBA» peallM3yeTcs Ha MPOTSHKEHWH BCEro OOy4YeHHs Ha
YpOBHE cpeaHero oOmiero o0pa3oBaHWs, TIOCKOJIBKY B KaxkaoMm pasaene lIporpaMmer
IPEIYyCMOTPEHO peIIeHHe COOTBETCTBYIOUIMX 3ajau. B pe3ynbraTe oOy4aromuecs: OBiIaeBaloT
pPasIMYHBIMM ~ METOJaMM  pEleHHs] palMOHAIbHBIX, HWpPpAlMOHAIBHBIX, MOKa3aTeIbHbIX,
JOrapu(pMHUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUI, HEPaBEHCTB U CHCTEM, a TakXke 3a/ady,
cojepxalmx napamerpsl. [losyuyeHHbIE yMEHHS IIMPOKO MCIOJBb3YIOTCS NPU HMCCIEIOBAHUU
(GyHKLIUH ¢ TOMOIIBIO TPOU3BOIHON, IPU PELICHUN MPUKIIAAHBIX 33/1a4 U 3a7iay Ha HaXOXAEeHUe
HanOOJBIIMX W HAWMEHBIINX 3HaUeHW (yHKIWU. JlaHHas comepKaTenbHast TMHHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHUM BBINONHATH pacuéTel No (opmynaM, HpeodpazoBaHUs
paIMOHATBHBIX, HPPAMOHAIBHBIX H TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TaKKe BBIPAKEHHIA,
colepKammx creneHn u Jorapudmel. braromapst m3ydeHmro anreOpandeckoro Marepuala
OPOMCXOIUT JalbHEHIee pPa3BUTHE AITOPUTMUYECKOrO UM aOCTPAKTHOTO  MBIIIICHUS
oOyyaromuxcsi, (OpMHUPYIOTCS HABBIKM JIEAYKTHUBHBIX PacCyKAEHUH, pabOThl ¢ CHMBOJBHBIMU
dbopmaMu, TpeACTaBICHUsI 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIC HHCTPYMEHTHI ISl PeLICHHsI MPAaKTUYECKUX M €CTECTBEHHO-
HAYYHBIX 3a71a4, HAaTrJISIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKAa HAYKH.

CopnepxatenpHO-MeToAn4YecKast TUHUS «DYHKINU U TpauKI» TECHO TEPEIUIeTaeTCs C
NPYTUMH ~ JIMHUASMH ~ y4eOHOTO  Kypca, TIOCKOIBKY B  KaKOM-TO  CMBICIE  3amaér
MOCJIEIOBATEIFHOCTh ~ M3y4YeHHWsT  MaTepuaia. V3ydeHWe  CTEeNeHHOW, TOKa3aTebHOM,
JOrapu(PMHUUECKON M TPUTOHOMETPUUIECKUX (DYHKIIH, UX CBOMCTB M TPa(UKOB, UCIIOJIL30BAHHE
GyHKUMA s pemieHust 3a7ad U3 APYruxX Y4eOHBIX NPEIMETOB M pPeallbHOW JKU3HU TECHO
CBSI3aHO KaK C MAaTEeMaTHYECKUM aHAJIM30M, TaK U C pEIIeHUEM ypaBHEHHH W HepaBeHCTB. llpu
3TOM OOJbIIOE BHHMMaHHUE yxaemnsercs (OPMHUPOBAHHUIO YMEHHUS BBIpaXkaTb (Qopmyramu
3aBUCUMOCTH MEXy pa3jIMYHbIMU BEJIMYMHAMH, UCCIIEA0BATh MOTy4YE€HHbIE (QYHKIIUU, CTPOUTH
ux rpadukn. MaTtepuanm 3TOH COAep)KaTeNbHOW JIMHUM HAleJIeH Ha pa3BUTHEC YMEHHH U



HABBIKOB, MO3BOJIAIOIIMX BBIPA)KaTh 3aBUCUMOCTH MEXIYy BEIMYMHAMH B Pa3IUYHON (opme:
AHAIUTUYECKOW, Tpadudeckod U cioBecHOH. Ero w3yueHue crmocoOCTBYeT pPa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIICHWIO W  KOHKPETH3AIlWH,
HCIIOJIb30BAaHUIO AaHAJIOTUH.

ConepxxarenbHast nuHusa «Hadana maTeMaTHyecKOro aHajanu3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYr KaKk MaTeMaTU4YeCKUX, TaK U MPUKIAJAHBIX 33/1a4, JOCTYIHBIX 00y4aromuMmcs,
TaK KaK y HUX TMOSBISETCS BOBMOKHOCTh CTPOUTH IPaUKH CIOKHBIX (QYHKIMNA, ONPEaeNsITh UX
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IJIoMAaAu GUuryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpeHHs TmpoueccoB. JlaHHas cojaepkaTelbHas JIMHUAA OTKPHIBACT HOBBIC
BO3MOKHOCTH TIIOCTPOCHUSI MATEMAaTHYECKUX MOJENEeH pealbHbIX CHUTYyalllii, MO3BOJSET
HaxXOJIUTh HaWJIydlllee pelIeHWE B NPHUKIAAHBIX, B TOM YHCJIE COIUATHHO-?KOHOMHYECKHUX,
3a/ayax. 3HAKOMCTBO C OCHOBAaMHU MAaTeMaTHYECKOTO aHajln3a CIOCOOCTBYET pPa3BUTHIO
abCcTpakTHOTO, (HOPMATBEHO-IOTHYECKOTO U KPEaTUBHOTO MBIIUICHUS, ((OPMHUPOBAHUIO YMEHUH
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTEeMAaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOyuaromuecs
Y3HAIOT O BBIJAIOIINXCS Pe3yibTaTax, MOJYYeHHBIX B X0 Pa3BUTHA MAaTEeMaTUKH KaK HAyKH, U
00 UX aBTOpax.

CopgepxatenbHO-MeTOANYECKAs JHHHUS «MHOXECTBAa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTEMaTHYECKOM JIOTMKU. TeOopeTHKO-MHOKECTBEHHBIC
MIPEACTABJICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTEMaTHKH W MpeJiaraloT HamOosiee
YHUBEPCAIBHBIM $I3BIK, OOBEIUHSIONINI BCE pa3feibl MaTeMaTUKH W €€ TPWIOKEHUN, OHU
CBSI3BIBAIOT Pa3HbIC MAaTEMATUUECKHUE JUCIIUIUIMHBI U UX TIPHJIOKEHUS B enuHoe 1enoe. [loatomy
BaXXHO JIaTh BO3MOXXHOCTh OOyYaroleMycs TOHUMaTh TEOPETHKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHON MaTeMaTUKH M HCIOJIb30BATh €ro JJIsl BBIPAXKEHUSI CBOMX MbIciei. [Ipyrum
BAKHBIM NPHU3HAKOM MAaTE€MAaTUKU KaK HAyKH CIeAyeT NMPU3HATh CBOWCTBEHHYIO €l CTPOTOCTh
000CHOBaHMUN ¥ CJE€IOBaHHE OMpeACNEHHBIM TpaBUIaM IOCTPOCHHS JOKa3aTeNbCTB.
3HAKOMCTBO C DJIEMEHTaMH MAaTeMaTH4YeCKOW JIOTHKU CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO
MBIIUICHUST O0YYAIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYKIICHUSI HA OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTUUECKOTO MBITIUICHHS.

B ydeOHOM Kypce «AnreOpa W Hadajga MaTeMaTHYECKOTO aHalM3a» MPHUCYTCTBYIOT
OCHOBBI ~ MAaTEMAaTHYECKOTO  MOJCIMPOBAHUS, KOTOpPhIE  MPHU3BAaHBI  CIOCOOCTBOBATH
(GhOpPMUPOBAHUIO HABBIKOB IOCTPOCHHSI MOJENEH pealbHbIX CUTYyalluid, UCCIIEOBAHUS ITUX
MoOJieJiell ¢ TOMOIIBI0 ammapara anreOpbl W MaTeMaTHYeCKOrO aHaiu3a, HHTEPHpeTaruu
MOJIYYeHHBIX pe3yibTaToB. Takue 3aqaHus BIUIETEHBbI B KaXKJbI W3 PA3[eioB MHPOrPAMMBI,
MOCKOJIbKY BECh MaTepual y4eOHOTO Kypca MIMPOKO UCHONB3YeTCs IS PEUICHUS MPUKIATHBIX
3amau. [lpu pemieHMH peaNbHBIX NPAKTUYSCKUX  3a7a4  OOydJaromuecs pPa3BHBAIOT
HaOIOaTEIPHOCTh, YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, aOCTparmpoBaThCs, HCIIOIH30BATH
aHaJorui, 0000IaTh W KOHKPETH3UPOBATh MpobieMy. JlesTenpbHOCTh 1O (HOPMUPOBAHUIO
HAaBBIKOB PEIICHHs MPUKIIATHBIX 33]1ad OPTaHU3yeTCs B MPOIIECCe M3YyUEHHUS BCEX TEM y4eOHOTO
Kypca «Anrebpa v Hadalla MaTeMaTHYECKOTO aHATTN3ay.

Ha usydenue yueOHOro Kypca «Anredpa u Hadajga MaTeMaTHIECKOTO aHaIN3a» OTBOIUTCS
272 4aca: B 10 kmacce — 136 vacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIETTIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonaneupie uyncna. OOBIKHOBEHHBIE U JECATUYHBIE APOOH, MPOLEHTHI, OECKOHEYHbIE
nepuoanydeckue 1podu. [lpuMenenue apobdeii u MpOLEHTOB ISl peUICHHs TPUKIIATHBIX 3aa4 U3
Pa3IMYHBIX OTpacieil 3HAaHUN U peaTbHON KU3HU.

JleiicTBuTenbHbIC YKcna. ParmoHanbHBIE M WppallMOHAIBHBIC YHcTa. ApuMETHUECKUE
onepauudy C JECUCTBUTEIbHBIMU 4YHCIaMU. MOIynb JEUCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[TpuOn>kE€HHbIE BBIYMCIECHUS, IpaBWIa OKPYIJIEHMs, MNPUKUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHHI.

Crenensb ¢ nensiM nokasateneM. bunom HetoTona. Mcnonb3oBanue noaxonsueii popmsl
3aMKUCH IEUCTBUTENIBHBIX YACEN AJI PEUICHUS TPAKTUUYECKUX 3a/1a4 U HPEJICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM TIOKa3aTelleM U €€ CBOWCTBA, CTENEHb C JCHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudwm gucia. CBoiicTBa Jiorapudma. J[ecaTHIHbIC H HATYpaTbHBIC JIOTAPUPMBI.

CuHyC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHCIOBOTO apryMEHTA.

YpaBHeHHUs! M HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUSI.
PaBHOCUIIBHBIE YpaBHEHUS U YPABHEHUA-CIEACTBUA. HepaBeHCTBO, pellIEHHE HEPABEHCTBA.

OcCHOBHBIE METO/IbI PEIICHUSI LENbIX U IPOOHO-pAIlIOHATBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorouneHsl OT OJHOM NEPEMEHHOW. JlelleHHe MHOrOWwIeHa Ha MHOIOYIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddumnmentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEIIEHH U KOPHH.

Uppauronansupie  ypaBHeHHs. (OCHOBHBIE METOJBl  PEIICHUS  HUPPAHOHATIBHBIX
YpaBHEHUM.

ITokazaTenbHbie ypaBHEeHUs. OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTENbHBIX YPABHEHUH.

[TpeoOpa3zoBaHue BhIpAKESHHA, COIEPIKALTNX JOTapru(MBEI.

Jlorapudmuueckue ypaBHeHUS. (OCHOBHBIE METOJBI PEIICHUS JIOTapUPMUIECKUX
YpaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue (opmynsl. [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIPKECHMI. PellleHre TpUroHoMeTpu4ecCKuX ypaBHEHHM.

Pemenne cucreMm JIMHEWHBIX ypaBHEHMU. MaTpuma CUCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurenb MaTpUIbl 2X2, €ro reOMETPUYECKH CMBICI M CBOWCTBA, BBIYHCICHHUE €ro
3HAYEHUsI, IPUMEHEHUE ONPENCIIUTEIS U1l PELICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUN. Pelenne
MPUKJIAJAHBIX 337a4 C IOMOIIBIO CUCTEMBI JUHEMHBIX yYpaBHEHUU. MccnenoBanue nmoCTpOEHHOU
MOJIEJIN C ITOMOILBIO MATPHUIL] U OIIPEACIIUTEIICH.

IlocTpoeHrne MaTeMaTHYEeCKUX MOJENIECH peaJbHOM CUTyallUH C IOMOILBI0 YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHM M HEPAaBEHCTB K PEIICHHI0 MaTEMaTUYeCKMX 3aJad U
3a/1a4y U3 pa3InIHBIX 00JIaCTEH HAYKU U PEaIbHON KU3HHU.

DOyHKIUM U rpadpuKu



®yHKIMA, crnocodbl 3amanus GyHKOUH. B3aunmHO oOpatHble (yHKmmu. Kommosuims
¢ynkuunit. ['paduk pynkuun. DnemMeHTapHble peodpa3zoBaHus TpaQuKoB (PyHKITHIA.

Ob6nacTp ompeneneHuss © MHOXecTBO 3HaueHui ¢pynkuuu. Hymu ¢ynkuuu. [IpomexyTku
3HaKonocTossHCcTBa. YETHbie M HeuéTHble QyHKUMHU. llepuogmueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHUMYMBI (pyHKImu. Hanbombinee 1 HanMeHbIee
3Ha4eHUs GYHKLUU HA IPOMEKYTKE.

Jlunelinasi, KBafipaTU4yHas U JpOOHO-TMHENHHas GYHKUUU. DJIeMEHTapHOe UCCIeI0BaHUE U
HOCTPOCHUE UX I'PaPHKOB.

CrenenHas (yHKIMS C HaTypaJbHbIM M LieJbIM Ioka3areneMm. EE€ cBoiicTBa u rpadux.
CpoiicTBa 1 rpaduKk KOpHA n-Oi CTENeHU Kak (PyHKIMH OOpaTHOH CTENEeHU C HATypalbHBIM
IIOKa3aTEJIEM.

[TokazarenpHas U Jorapudmuydeckas QyHKINH, HX CBOMCTBA U rpaduku. Vcnonp3zoBanne
rpaduKoB QYHKIUH TS peIeHNs yPaBHEHUH.

TpuroHomerpuyeckas OKpPYKHOCTb, OINpPEAEICHUE TPUTOHOMETPUUECKUX (YHKLUMH
YKCJIOBOTO apryMeEHTA.

@OyHKIMOHANIbHbIE 3aBUCUMOCTH B pEaJIbHBIX Mpolieccax U siBeHUsX. [’ papuku peanbHbIX
3aBUCUMOCTEM.

Hayana maTremMaTH4ecKoro aHajm3a

ITocnenoBarenbHOCTH, CIIOCOORI 3aIaHUs OCIeA0BaTeIbHOCTEH. MeTox MaTeMaTHYECKON
WHIAYKIUA. MOHOTOHHBIE M OrpaHUYEHHBIE ITOCIIEIOBATEIBHOCTH. VICTOpUS BO3HMKHOBEHUS
MaTeMaTHUYECKOIo aHalln3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckass W reomeTrpuueckas — mporpeccud.  beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. CymMmma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUECKOW MPOrpecCHi.
JIuHelHBIN M OKCHOHEHIUaNbHBIM pocT. Yucino e. dDopmyna CIO0XKHBIX IPOLEHTOB.
Hcnonp30BaHne IPOrPECCUM IS PELICHUs] pEAJIBHBIX 3aa4 IPUKJIAJIHOTO XapaKTepa.

HenpepbiBable ¢GyHKIMH M UX cBoHcTBa. Touku pa3pbiBa. ACHMOTOTH TI'paduKOB
¢yuknuii. CBoiicTBa (yHKUMH HENpephIBHBIX Ha OTpe3ke. MeToa MHTEpBAJIOB JUIsl pELIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEePhIBHBIX (QYHKIIHUM JJIsl pelIeHus 3a/1a4.

[lepBas u BTOpas nmpousBoaHbie GyHKIHH. ONpeneneHue, TeOMETPUISCKUA 1 HU3HIECKUI
CMBICT POU3BOAHOM. YpaBHEHUE KacaTeNbHOM K rpa@uKy QpyHKIMH.

[Tpou3BoHbIE 3NeMeHTapHbIX QyHKIUH. [Ipon3BoHAs CyMMBI, TPOU3BEACHHS, YACTHOTO
¥ KOMITO3UIIMU (QYHKIUH.

MHuoxecTBa H JIOTHKA

MHoecTBO, onepaly HaJ MHOXECTBAaMHM M UX cBoWcTBa. /lnarpammel Diinepa—BeHHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO amnmnapara i ONHUCAaHMS PEATbHBIX MNPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUIIBHBIE YPABHEHUSI.

11 KUIIACC

Yucya 1 BLIYUCICHHUS



Hatypanenbie u nensle uncna. IIpuMeHeHHe NpPHU3HAKOB [ENMMOCTH LEJIBIX YHUCEIL,
HanbOonbImi o0mui nenutens (natee — HOJl) u Haumensiiee obmee kpatnoe (manee — HOK),
OCTAaTKOB I10 MOJYJIIO, alropuT™Ma EBKnMaa 1u1s peleHns 3aaa4 B LEJIbIX YUCIIaX.

KommnekcHble uncnma. AsnreOpandeckas W TpUTOHOMETpudeckas (OpMbI  3amucu
KOMILIEKCHOTO 4Hcia. Apru(MeTHYecCKre Onepalnnn ¢ KOMIUIEKCHBIMU dnciamMu. M3o00paxenue
KOMIUIEKCHBIX YHMCE HA KOOpAUHATHOM IiockocTu. Popmyna Myaspa. KopHu n-oii ctenenu us
KOMILUIEKCHOro uucna. IIpuMeHeHHe KOMIUIEKCHBIX 4YHCeNd Ul pelleHus (QU3MUecCKuX Hu
T€OMETPUYECKHX 3a1au.

YpaBHeHUs1 1 HEPABEHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUH C MOMOIIBI0 TPUTOHOMETPUYECKOM
OKPY’KHOCTH. PenieHne TpuroHoMeTpuyeCKuX HEPaBEHCTB.

OCHOBHBIE METO/IbI pELLICHUs T0Ka3aTeNbHbIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OcHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PELIEHUS CUCTEM U COBOKYIIHOCTEH  pallMOHAJbHBIX,
UppalMOHATIbHBIX, OKA3aTENbHbIX U JIOTapu(PMUUYECKUX YPaBHEHHH.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPamH.

IIpuMeHeHne ypaBHEHUMH, CHUCTEM M HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX 3a1ad U
3a7a4 U3 Ppa3IMYHbIX oOjacTel HAyKW M peajdbHOW JKWU3HM, HMHTEPHpETAls IOJY4YEeHHBIX
pe3yabTaToB.

DOyHKUUH U rpadpuku

I'padux xomnozuuuu QyHkiuil. ['eomerpuueckue oOpas3bsl ypaBHEHUH M HEpaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U Tpa(UKH.

I'paduueckue MeToabl pelLIeHHs YypaBHEHHMM M HepaBeHCTB. ['paduueckue MeToAabl
peneHus 3a/1a4 ¢ napaMeTpaMH.

Ucnionbp3zoBanue rpadukoB (QyHKIUN O HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUX yUeOHBIX MPEIMETOB U peaabHON KHU3HU.

Hayana matemMaTH4yecKoro aHajaimsa

[TpruMeHeHHe MTPOU3BOAHOM K UCCIENOBAaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxxeHre HanOoJIbIIero 1 HAMMEHbIIET0 3HAYeHUH HeTIPephIBHOM (DYHKIIMM Ha OTpe3Ke.

[IpuMeHeHre NpPOU3BOMHOM M HAXOXACHHUS HAWIYYIIEro PEUIeHHs B IPHUKIAIHBIX
3ajadax, Ui OIpEJeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3adaHHOro (opMyiaod win
rpadukoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBo0Opa3HbIX. [lepBooOpaszHbIe AIEMEHTapHBIX
¢byukuuii. [IpaBuna HaxoXA€HUS IEPBOOOPA3HBIX.

Wurerpan. ['eomerpuyecknii cMbICI MHTErpaia. Beraucienre onpenenéHHoro nHTerpaina
no ¢popmyne Hetorona-Jleitbauna.

[IpumeHeHne uWHTErpaja JUIs HaXOXKIEHHs IUIomaaeil IUIockux ¢Guryp u o0BEMOB
T€OMETPUYECKUX TEJl.

[Tpumeps! pemienuit AuddepeHnrnanbHbIX ypaBHEeHHH. MaTeMaTHuecKoe MOICIHPOBAHNE
peabHBIX MPOLIECCOB C MOMOILBIO AU(PepeHIINaNbHBIX YPABHEHUH.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA VYUYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4YJIEHa POCCHUMCKOro OOIeCTBa, MPEICTABICHHE O MAaTeMAaTHUYECKHUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakIaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHI W APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C X (PYHKIUSIMU H HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKTAHCKON WICHTHYHOCTH, YBXKEHUS K MPOIJIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSIM POCCUHUCKHUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJbI, WCIOJIb30BAHUE ITHX JOCTHKEHUN B
JIPYTHX HayKax, TEXHOJIOTUAX, chepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEJICHHUS, CBA3aHHOTO C MPAKTUICCKUM TPUMEHEHUEM
JTOCTHIKEHUN HAayKH U JAESITeThbHOCTHIO YYEHOTO, OCO3HAHHE JMYHOTO BKJIa/la B MOCTPOCHUE
YCTOHYHMBOTO OyIYyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE  OTHOLIEHHWE K  MHpYy, BKJIIOYas  OICTETHUKY  MaTeMaTHUeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peIIeHUH, pacCyXICHUH, BOCIPUUMYHBOCTh K
MaTEeMaTHYECKUM acCIieKTaM Pa3IMYHBIX BUIOB UCKYCCTBA,;

5) pu3uveckoro BOCIMTAHUSA:

c(OpPMHUPOBAHHOCTh YMEHHS PUMEHSATH MATEMAaTHUECKHE 3HAHUS B MHTEPECaxX 370POBOTO
u Oe3omacHoro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, peryisipHas Gundeckas akTUBHOCTD ),
buznYeCcKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIHHOMN JEITETHHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0Jt00HUs, UHTEpEC K pa3IuuHbIM cdepam
po(heCCHOHATTLHOM JCSITEILHOCTH, CBSI3aHHBIM C MAaTeMAaTHUKOH M e€ NMPHIOKCHHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K MAaTeMaTHYeCKOMY OOpa30BaHHIO |
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYACTHIO B PEIICHUN
MPAKTUYECKHX 3a7a4 MaTeMaTUUECKOI HANpPaBICHHOCTH;

7) 3K0JIOTMYECKOT0 BOCTIUTAHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpPhl, TMOHUMAaHWE BIHUSHUS COLHUAIBHO-
HPKOHOMHUYECKUX TMPOILIECCOB HA COCTOSIHME MPHUPOJHON U COLMAIbHOW Cpefbl, OCO3HAHUE
100aNbHOTO  XapakTepa  JSKOJOTMYECKHX  MpoOjieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU ISl pelIeHHs 3aad B 00JacTH OKpY’Kalollel cpelibl, MIIaHuPOBaHUE
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX IOCIEICTBUM ISl OKPYKaIOIel Cpeibl;



8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTb ~MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHHE MaTEMAaTUYeCKONH HayKH Kak chepsl
YeJI0BEUCCKOM ACATCIBbHOCTH, 3TAIIOB eé Pa3BUTHUA U 3HAYUMOCTH JIA pa3BUTUSA LIUBUIIU3AIHUHU,
OBJIAJICHUE SI3BIKOM MATEMAaTUKHA U MAaTEMaTUYECKON KYJIbTYpOH KaK CPEACTBOM IIO3HAHUS MUDA,
TOTOBHOCTH OCYIIECTBIISTh MPOECKTHYIO M UCCIEN0BATENbCKYIO I€ATEIbHOCTh HHANBUYaTIbHO U

B IpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble 1ornyeckue AelicTBUs:

BBISBJISAITh M XapaKTEpU30BaTh CYLIECTBEHHBbIE IMPHU3HAKM MaTEeMaTUYeCKHMX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OPMYIUpPOBaTH ONPEAETICHUS MOHATHH,
yCTAHaBJIMBaTh CYIIECTBEHHBI MNpPHU3HAK KJIACCU(PUKALMK, OCHOBAHUSA Ui 000OLIeHUS U
CPaBHEHHs, KpUTEPUU TPOBOJAUMOIO aHAIN3a;

BOCIIPHHUMATh, (OPMYIHPOBATh W MPEeoOpa3OBBIBATH CYXKIEHHS: YTBEPIUTEIbHBIC WU
OTpULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYUsS B (akTax,
JNaHHBIX, HAOMIONEHUSX U  YTBEPKICHUSAX, MpeayaraTb KPUTEPUU JUISL  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUL;

JIeNIaTh BBIBOJBI C HMCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKIECHUH (TpsMble U
OT MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAlUl0, MPUBOAUTH NIPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJAEHHSI U BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubonee MOAXOMAIIMN C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIeI0BATEIbCKHI HHCTPYMEHT MO3HAHMS, (POPMYINPOBAThH
BOIPOCHI, (UKCUPYIOIIME NPOTUBOpEUHEe, NpoOJeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(dbopMHpOBATh TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3HUIIMI0, MHEHUE;

MPOBOAMTH  CaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OObEeKTa, SBJIEHUS, IPOLECCa, BBISIBICHUIO
3aBHCUMOCTEH MeXIy 00BEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (OPMYIUPOBATH 0000IIEHUS M BBIBOABI IO pe3yJibTaTaM MPOBEAEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEHHI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIECCA, a TAK)KE BBIABUIaTh MPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Patora ¢ undopmanmeii:

BBISBIIATh JE€(PUIMUTE HHPOPMALIMH, JAHHBIX, HEOOXOAMUMBIX JJI1 OTBETAa HAa BONPOC U AJIS
pEIIEHNUs 3a1a4H;



BbIOMpaTh MHPOPMALMIO W3 MCTOYHMKOB pa3jIM4YHBIX THUIIOB, aHAJIN3UPOBATH,
CHUCTEMAaTH3MpPOBATh M HWHTEPIPETUPOBaTh MHMOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IIPEJICTaBICHHUS];

CTPYKTYpUpOBaTh  WHQPOpMAIMIO, TPEACTaBIATh €€ B  pasauuHbIX  (opmax,
WILTIOCTPUPOBATh IpadUyuecKy;

OLIEHMBATh HAAEKHOCTh MH(OpPMAUMM IO CaMOCTOATENbHO  C(HOPMYJINPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHbIE YHMBepcaIbHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATb H (bOpMy.]'II/IpOBaTI) CYKACHUA B COOTBCTCTBHMU C YCJIOBHAMU W LCIISIMU
06HI€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBIPpAXXAaTb CBOIO TOYKY 3PCHHUA B YCTHBIX W NHCbMCHHBIX
TEKCTaX, JaBaTh IOSCHEHMS IO XOJy pEIICHHs 3aJauyd, KOMMEHTHUPOBATH MOJIYYEHHBIH
pe3yInbTar;

B XO0JZle 0OCYXIEHHS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEeMBI, MPOOIEeMBI,
pelraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOMCK PEIICHHS, COMOCTABIATH CBOM
CYXICHHUS C CYXICHHSAMHU APYTUX YYaCTHHKOB JMANOra, OOHApYKUBATh Pa3IMdue M CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

MNpEACTaBIATL PE3YJIbTaTbl PCIICHHA 3aJadd, SKCIICPUMCHTA, UCCIICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopmaT BBICTYIUIEHUS C Yy4€TOM 3a/Jad Mpe3eHTalud U
0COOEHHOCTEHN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusanus:

COCTABIIATh IUIAH, aJITOPUTM pEIIEHUs 3a/adyd, BBIOMPATh CIIOCOO pemeHus ¢ y4EToM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI pELIEHUH ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, IMOLUOHATBHBIH HHTEJIEKT:

BJIAJICTh HABBIKAMH TTO3HABATEIHLHON PEQIIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX IMPOLIECCOB, HX pe3yJbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS TPOLIECCca U pe3yabTaTa PEelIeHNs MaTeMaTHUECKON 3a/1auu;

NpPEIBUAETh TPYJHOCTH, KOTOPBbIE MOTYT BO3HMKHYTHh INPH PpEIIEHUH 3a/a4d, BHOCUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAM/IEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHMUBATh COOTBETCTBHE pe3yibTaTa IEJIH © YCIOBHSIM, OOBSICHITH PHIMHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHsSI Pe3yJIbTaTOB EATEIBbHOCTH, HAXOAWUTh OMIMOKY, J/1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHONH pabOThI IpU
pemieHMH y4eOHBIX 3a/Ja4y, NPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHu3ali0 COBMECTHOM pPabOTHI, paclpenenarTh BUIbl padoT, JOroBapuBaThbcs, 00CYXKAATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPyNmoBBIX (opmMax paboThl (0OCYKIeHUs, OOMEH MHEHHH, «MO3TOBBIE
HITYPMbI» U HHBIE), BBIIOJHATH CBOIO YacTh pabOThl U KOOPAMHHUPOBATH CBOM JIEHCTBUS C



JIPYTUMHU YICHAMH KOMAaH[bl, OIICHMBATh KAadyeCTBO CBOETO BKJaJa B OOIMMUHA MPOAYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kiacce oOydaromuics MONYYUT CIEAYIOIIME MPEIMETHBIE
pe3yNbTaThl MO OTACIBHBIM TeMaM palouel mporpamMmbl yueOHOTo Kypca «AnreOpa u Hayaia
MaTEMaTUYECKOr0 aHAIIN3an:

Yuciia 1 BHIYMCIICHUSA:

CBOOOJTHO OTIEPHUPOBATH MOHATHAMU: PAMOHAIBHOE YHCIIO0, OECKOHEUHAs! TEPUOINYECKas
IpoOb, TPOIEHTHI, WPPAIMOHAIBFHOE YHCIO, MHOXKECTBA PAIMOHAIBHBIX M JCHCTBUTEIHHBIX
4yCel, MOAYJIb JEHCTBUTEIIBHOIO YUCIIA;

MPUMEHSTh IPOOH U MPOICHTHI AJIs PEIICHUs MIPUKIAIHBIX 33a/1a4 U3 PA3IMYHBIX OTpaciien
3HaHUH U peabHOM )KU3HU;

NPUMEHSTh NPUOMIKEHHBIC BBIYMCICHUS, MpaBWIa OKPYIJICHHS, MPUKUIKY U OLEHKY
pe3ynbTaTa BIUMCICHUN;

CBOOOZHO ONEpPUPOBATH IOHATHUEM: CTENEHb C LEJbIM I0Ka3aTelIeM, HCIO0JIb30BaTh
HNOIXOAAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YWCEN ISl PEIICHWS MPAaKTUYECKUX 3a1ad U
IPEJICTaBICHUS JaHHbBIX;

CBOOOHO ONEpPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATypaJIbHOM CTETIEHU;

CBOOOJTHO ONEPUPOBATH MOHATHEM: CTETIEHb C PAllMOHATIBHBIM IT0Ka3aTeINIEM;

CBOOOZHO OMNEpUPOBATH MOHATUSAMU: JorapudmM 4Yucia, NECATHYHbIE W HATypaJbHBIC
J0rapuQMmBbl;

CBOOOJTHO ONEpUPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC M aPKTAHI'€HC YHCIOBOTO apTyMEHTA.

YpaBHeHHUsI M HEPABEHCTBA:

CBOOOZAHO  ONEpPUpPOBaTH  MOHATHSMHU:  TOXKJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCUJIbHBIE YPAaBHEHUS U ypaBHEHUS-CIIEJCTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHSTh Pa3IUYHbIE METOABl PEIICHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHAIBHBIX
YpaBHEHUU, TPUMEHSATh METOJ MHTEPBAJIOB JUIsl pELICHUSI HEPABEHCTB;

CBOOOJTHO ONEpUpPOBATh MOHATHSAMM: MHOTOYIEH OT OJHOW IMEepPEeMEHHOH, MHOTOWIEH C
HenpMA - Kod(pQUIMEeHTaMH, KOPHHM MHOTOWIEHA, NPUMEHATh JeJeHHEe MHOrowieHa Ha
MHOT'OWIEH C OCTaTKOM, TeopeMy be3y n teopemy Buera nis pemenus 3anay;

CBOOOZHO ONEpUpOBaTh MOHSTUSAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
ONpeAeNuTeNb MaTpullbl 2 X 2 W €ro TeOMETPUYECKHUM CMBICI, HCIOJIb30BaTh CBOMCTBA
onpeAenuTenst 2 X 2 s BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHSITh ONpPEeNIUTENN A PelieHus
CUCTEMBI JIMHEMHBIX YPAaBHEHMH, MOJAEIUPOBATH PEAJIbHBIE CUTYAallUH C ITOMOUIBIO CHUCTEMBI
JUHENHBIX YPAaBHEHMM, HCCIENOBaTh IIOCTPOEHHBIE MOJEINM C IOMOUIbI0 MAaTpUll U
OINpeAEINTENEH, UHTEPIIPETUPOBATD ITOYYEHHBIN pE3yIbTaT;

UCTIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMH JIJIs TPeoOpa30BaHus BHIPAXKECHUH;

BBIMIOJHATh MPEOOpa3oBaHUsS YHCIOBBIX  BBIPAKEHUH, COAEpXKAIMX CTENEHH C
palMOHAIBHBIM [TOKA3ATENEM;



WCIIOJIh30BaTh  CBOMCTBA  JiorapudMoB sl  NpeoOpa3oBaHUs  JIOTapUPMUIECKUX
BBIPAKCHMI;

CBOOOJHO  ONEpPUPOBATH  MOHATHAMHU:  HPPALUOHANbHbBIC,  IIOKa3aTelbHbIE U
JorapupMHUUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUS C IMOMOIIbIO PaBHOCUIIBHBIX MEPEX0J0B
WJIN OCYILECTBIISIS IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpHUeckue QopMyabl s IpeoOpa3oBaHUs
TPUTOHOMETPHUECKUX BBIPAKEHUI;

CBOOOZHO OMEpPUPOBATH TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, MPUMEHSThH
Heo0XoauMbIe (POPMYIIBI AJIsl PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;

MOJICNIMPOBATh pEAIbHBIE CUTyallM Ha S3bIKE anreOpbl, COCTABJIATH BBIPAKEHUS,
yYpaBHEHHs, HEpPaBEHCTBAa 110 YCIOBHIO 3a/a4yd, KCCICI0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJI30BaHUEM arnapara ajareopsl.

DyHKIUHA U TPaQUKH:

CBOOOZHO OMEpUPOBATH MOHATUSAMU: (PYHKLHA, COCOOBI 3anaHus (PYHKIMH, B3aUMHO
oOpaTtHble (QYHKIMHM, KOMOO3UIMS (DYyHKUWN, rpaduk (QYHKIHMH, BBHIMIONHITH ASJIEMEHTAapHbBIC
npeoOpazoBanus rpaduKkoB QyHKIINIA;

CBOOOZHO OMEpUPOBATH MOHATUSAMHU: O00JACTh OMNpEAeTCHHs U MHOXKECTBO 3HAUYCHUU
GbyHKIMH, HYW QYHKIIUU, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJTHO OIEPHPOBATH TMOHATHAMU: YETHBIE W HEUETHBIC (DYHKIMH, TEPUOJUYECKUE
(GYHKIIUH, TPOMEXKYTKH MOHOTOHHOCTH (YHKIIUH, MaKCHMyMbl W MHHHMYMBI (YHKIUH,
HanOoJIpIIIee M HAMMEHbIIIee 3HaYeHNEe PYHKIIUU HAa IPOMEKYTKE;

CBOOOJHO OMEpPUPOBATh TMOHATUSAMU: CTENEHHass (YHKIMS C HATypalbHBIM M LEIbIM
nokasaresnemM, rpaguK CTelneHHOW (YHKIMH C HaTypalbHBIM U IIENBIM TOKa3aTeneM, rpaduk
KOPHSI N-Oi CTETNeHH KaK (PYHKIIMH OOpaTHOW CTETNIEHH C HATYpallbHbIM IOKa3aTeleM;

OTIepUpPOBATh TMOHATHSMH: JIMHEWHAs, KBagpaThyHas M JApoOHO-TMHEHHas (YHKIUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(pUKOB;

CBOOOJTHO OTIEPHPOBATH MOHATHUSAMH: ITOKa3aTellbHas W JorapupmMuueckas GyHKIHUH, HX
CBOIiCTBA M TpadMKH, HCIIOIB30BaTh NX IpadUKH /IS pEIIeHUs] ypaBHEHUI,

CBOOOJTHO ONEPUPOBATh TOHSATHSIMH: TPUTOHOMETPHUYECKAs OKPY)KHOCTB, OIpENeICHUE
TPUTOHOMETPHUYECKUX (DYHKIIUH YUCIIOBOTO apTyMEHTa;

UCMOJIb30BaTh Ipaduku (QYHKIMHA A7 UCCIEI0BaHMS MPOLECCOB M 3aBUCHUMOCTEH Mpu
peleHrr 3aJa4 U3 APYruX y4eOHBIX MPEAMETOB W PeabHOM KU3HM, BBIpaXKaTh (OopMylaMu
3aBUCHUMOCTHU MEX]y BETUYHMHAMU;

Hauyajna maTeMaTH4eCKOro aHaJIu3a:

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: apuPMeTHdecKas U TeOMETpUYecKas MpOTpeccus,
OeckoHEYHO yObIBaroIlasi reOMeTpruuecKasi Iporpeccusi, IMHEHHBIA U 3KCIIOHEHIIMAIBHBINA POCT,
(dopMyIa CI0XHBIX TPOIIEHTOB, UMETh NIPECTAaBICHNE O KOHCTAHTE,

HCTIOJTB30BAaTh MPOTPECCHH JUTS PEIICHUS PEATbHBIX 33/1a4 MPUKIATHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATH  MNOHATHSAMH:  TOCJIEAOBAaTENBHOCTh, CIOCOOBI  3a/aHUS
MI0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE I OTPAaHMYCHHBIE TIOCIIEJOBATEIIEHOCTH, IOHUMATh OCHOBBI
3apOKICHUS] MATEMAaTUYECKOTO aHaIN3a KaK aHaan3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO OMEpPUPOBATH MOHATHIME: HEMPEPHIBHbIC (YHKIIMH, TOYKH pa3pbiBa rpaduka
(GYHKIIMH, aCUMIITOTHI Tpadrka GyHKITUH;



CBOOOJTHO OINEpPUPOBATH IOHATHEM: (DYHKIMs, HENpepbIBHAas Ha OTpE3Ke, MPUMEHSTh
CBOWCTBA HEMIPEPBIBHBIX (DYHKLMH 7151 pEIICHHs 3a/1a4;

CBOOOJTHO ONEpUPOBATh TMOHATHUSMHU: TIEpBas W BTOpas TNPOM3BOJHBIC (YHKIIHH,
KacaTenbHas K rpaduky QpyHKINH,

BBIYUCIIATh IIPOU3BOAHBIE CYMMBI, IIPOM3BEICHHUSA, YaCTHOIO M KOMIIO3ULUU JIBYX
(GyHKLUH, 3HATh IPOU3BOIHBIC 3JIEMEHTAPHBIX (YHKLNH;

UCIOJIb30BaTh NT€OMETPUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl pELCHUs 3a1au.

MHo:xecTBa H JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, ONIEPALUU HAJl MHOKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN alIapar JUlsl ONMCAHUS PEAIBHBIX IIPOLECCOB
¥ SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEMETOB;

CBOOOZHO ONEpUpPOBaTh MOHATUSIMM: OIpEACNIEHUE, TEopeMa, ypaBHEHHUE-CIIEICTBUE,
CBOMCTBO MaTeMaTH4eCKOro OOBEKTa, JO0KA3aTelbCTBO, PAaBHOCWIbHBIE YypaBHEHUS U
HEPABEHCTBA.

K xonny oOyuenus B 11 kJiacce oOyd4aroIMiCs MOJYYHUT CIEAYIOIIME NpeAMETHbIE
pe3yibTaThl MO OTJEJIBbHBIM TeMaM paboyeil mporpaMmsel yueOHOro Kypca «Anrebpa u Haudana
MaTEMaTHYECKOT 0 aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO OINEpPUPOBATH MOHATUSMHU: HATypaJbHOE U IEJI0€ YHUCI0, MHOXECTBA
HaTypaJIbHBIX M LENbIX YHUCEN, UCIOIb30BaTh MPU3HAKU AeauMocTH uenbix yucen, HOA u HOK
HaTypaJbHBIX YMCEN IS PEIICHMS 3a]a4, IPUMEHATh aroput™ EBknnia;

CBOOOJTHO ONEpUPOBATh MOHATHEM OCTaTKa MO MOJYJIIO, 3aIUCHIBATh HATypajbHbIE YHCIIA
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS,

CBOOOJTHO ONEpUPOBaTh MOHATHSAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
qucell, MPeICTaBIATh KOMIIJIEKCHBIE YHCIIA B alre0pandeckoil 1 TpUroHOMETPUYECKO (opme,
BBITOJIHATH apU(PMETHYECKHUE ONEPALUU C HUMH U M300paXkaTh HAa KOOPAMHATHON TJIOCKOCTH.

YpaBHeHHUsI M HEPABEHCTBA:

CBOOOZHO  ONEpUPOBaTh  MOHATUSMHM:  HMppAllMOHANbHbBIE,  IIOKa3aTeJbHbIE U
JorapuMHUUecKre HEPaBEHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIbIO PABHOCHIIBHBIX MEPEXOJI0B;

OCYIIECTBIISATH 0TOOP KOPHEW MPH PEIIEeHNN TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBATh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHSTh
HEo0Xo1uMble (OPMYIIBI TSI PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBHS, HAXOAUTh PELIECHUs CUCTEMBI U COBOKYITHOCTEH
paloHaIbHBIX, HpPPAOHATIbHBIX, IIOKA3aTeNbHBIX M JIOTapu(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pemats palioHajbHble, HWpPpPALMOHANIBHBIE, I[OKa3aTelbHblE, Jorapudmuyeckue u
TPUTOHOMETPUYECKNE YPABHEHHS U HEPABEHCTBA, COJIEPKAIINE MOAYJIA U MTapaMeTpBbL;

OPUMEHSATH TpaguuecKue METOIbI sl PELICHUs] YPaBHEHUHM 1 HEPABEHCTB, a TaKXkKe 3a/1a4
C ImapaMeTpaMu;

MOJENUPOBATh pEAIbHBIE CUTyallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHUS,
YPAaBHEHUs, HEPAaBEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJa4d, HCCIEAOBATh IIOCTPOCHHBIE
MO/JIEJIU C UCIIOIb30BAHUEM allllapaTa ajareOpbl, MHTEPIPETUPOBATH MOTYUYEHHBIN pe3yJbTar.

DOyHKIUM U rpapukm:



CTPOUTH TpadUKH KOMIO3UIUH (PYHKIIMI C IMMOMOIIBIO AJIEMEHTApPHOTO WCCIEAOBAHUS U
CBOMCTB KOMITO3HIIUU ABYX ()YHKIIHIA,

CTPOUTH TeOMeTpUYecKkre oOpa3bl ypaBHEHHWH ¥ HEPABCHCTB HA KOOPAUHATHOW
IJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHUICCKHUX (YHKITHIA,

MPUMEHATH (PYHKITUH I MOACIIUPOBAHUS U UCCIIEAOBAHMS PEATbHBIX MPOIIECCOB.

Hauana MaTeMaTHYeCKOro aHAJIN3Aa:

WCIIONIB30BaTh MPOW3BOJHYIO IS HWCCIAEAOBaHUS (YHKIMM HAa MOHOTOHHOCTh U
SKCTPEMYMBI;

HAXOJUTh HAaUOOJbIIIEe U HAMMEHbIIIEeE 3HAYCHHS (DYHKIIMHA HEMPEPHIBHON Ha OTPE3KE;

MCIIOJIb30BaTh MPOW3BOJIHYIO JUISI HAXOXKIACHHS HAWIYYIIETO PEIICHHS B MPUKIIATHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMUYECKHUX, 3aJavax, JJIs ONPEACICHUS CKOPOCTH M YCKOPCHHUS
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJIHO ONIEPHPOBATH MOHATHAMU: ITEPBOOOpa3Has, ONpeeIEHHBIA HHTETPal, HAXOIUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUN M BBIYHCIATH UHTerpan mno ¢opmyne HproToHa-
Jlelibuuma;

HAXOJUTh IJIOMAAN MIOCKUX (GUTYP U 0OBEMBI TEJ C MOMOIIBIO0 HHTETPaa;

UMETh TPEJCTABJICHHE O MATEeMAaTHYECKOM MOJICIIMPOBAHWH HA MPUMEPE COCTABIICHUS
i epeHINATBLHBIX YPaBHEHHIH,

pemath MPUKIAIHBIC 3a/1a9¥, B TOM YHCIE COIHATbHO-3KOHOMUYECKOTO M (PU3HIECKOTO
XapakTepa, CpeJICTBAMHA MAaTEMaTHYECKOTO aHATH3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
MHOXECTBO 1€CTBUTEIBHBIX YUCEIL.
| Muorowiensl. PanimonanbHbIle ypaBHEHHS U 24 |
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oyukuuu U rpaduku. CreneHHas GyHKIMS C 12 1
L[EJIBIM TI0Ka3aTeNIeEM
3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 |
WppanmonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 |
YpaBHEHUS
5 Jlorapudpmuueckas GpyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuyeckue BeIpaXXeHUS U ” 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepesiBable pynkuuu. [IponzBoanas 20 1
9 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3 AL 5 4
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 12 0




11 KIIACC

KoJunvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeni
| HccnenoBanmne QyHKIMIA ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpaznast u uHTETpa 12 1
3 I'padviku TPUTOHOMETPUUECKUX (PYHKIIHIA. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapupMHUEcCKUe HEPaBEHCTBA
KommnekcHele uncna 10 1
HarypainbHble u niensle yucia 10 1
CucTeMbl paliMOHATEHBIX, HPPAIIHOHAITBHBIX
7 MOKa3aTeIbHBIX U JOrapu(pMUUecKux 12 1
ypaBHEHUN
8 3amaun ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 4
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 12 0




IHOYPOYHOE INIVIAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tewa ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi o0pa3oBaTeJbHbBIC
padoThI padoThI pecypesI
| MHOX%ecTBO, Onepanuu HajJ MHOKECTBAMHU |
U UX CBOMCTBa
2 Juarpammsbl Diinepa-Benna 1
3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOTO |
anmnapara Jjs peleHus 3a1a4
Panmonaneueie yncna. OOBIKHOBEHHBIE U
4 JECSITUUHBIE TPOOH, IPOLIEHTHI, 1
OecKOHEUYHbIE IEPUOANYECKHE APOoOU
Panmonanesueie yncna. OOBIKHOBEHHBIE U
5 JeCATUYHbIE APOOH, MPOLIEHTHI, 1
OeCcKOHEeUHbIe IEPUOUUECKUE IpOoH
6 [Ipumenenue apobeii 1 IPOIEHTOB IS 1
perieHust MpUKIAIHBIX 33729
7 Bxoanasi KOHTpo/IbHAsA padoTa 1 1
3 JelictBuTenbHble yncaa. PanimonanbHble U |
HppalMOHAIIbHBIE YHCIIa
9 Apudmerrueckue ornepaum ¢ 1
JEHCTBUTEILHBIMU YU CIIAMU
10 Moaynb IEMCTBUTENBHOTO YUCIIA U €TI0 |
CBOMCTBa
11 [TpubmmxEHHBIC BEIYMCIICHHUS], IPABHIIA 1




OKPYTJICHHUSI, TPUKUJIKA U OLIEHKA
pe3ynbTaTa BhIYUCICHUN

12

13

14

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-paLOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OcCHOBHBIE METOBI PELICHUS LENbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OcHOBHBIE METOBI PELICHUS LENbIX U

JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOrO4YIeHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

16

17

MHorouieHs! ¢ neabiMu Ko3PUIUeHTaMH.
Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUI

18

19

20

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

Martpuua cCucTeMbl JINHEWHBIX YPaBHEHUM.
Omnpenenurens MaTpULbl 2X2, €ro
F€OMETPUUYECKHI CMBICT U CBOMCTBA;
BBIYHMCIICHHUE €T0 3HAYCHUS

Onpexnenurens MaTPUIBI 2X2, €r0
F€OMETPUUYECKHI CMBICIT U CBOICTBA;
BBIUHCIIEHHUE €TI0 3HAYECHUS

21

IIpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

22

Pemrenue npukiagHbIX 3a/1a4 C TOMOIIBIO




CUCTEMBI JINHEWHBIX YPaBHEHUU

23

24

25

Pemenne npuknanHbeIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

KonTpoabHas padora Nel mo teme
"PaumoHaJIbHbIE YPABHEHUS U
HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX
ypaBHeHH#"

OyHKIMSL, CIOCOOBI 3aJaHUST (PYHKITHH.
B3aumuo oOpatubie ¢pyHkimu. Kommosurwst

byHKIUH

26

I'padux pyHkImU. DeMEeHTapHbIC
npeoOpa3oBanus TpaguKoB QyHKIHNA

27

28

29

OO6nacTh ornpeieNeHUus] © MHOYKECTBO
3HaueHuil pynkuuu. Hynu pyHkumu.
[IpomeKyTKM 3HAK MMOCTOSTHCTBA

YérHble 1 HeUETHBIEC (PYHKILIUU.
[lepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITMH

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
HauOonpiiee 1 HauMeHblllee 3HaYCHNE
(GYHKIHMN Ha TPOMEXYTKE

30

Jluneiinas, KBaapaTuyHas U JpOOHO-
TuHeHas pyHKIUN

31

DneMeHTapHOE UCCIIEJOBaHNE U
MOCTpoeHUE IpadUKOB ATUX QYHKIUN

32

DneMeHTapHOe UCCIIeIOBAHUE U
MOCTpOeHHE TpauKOB ITUX QYHKIUN

33

CreneHsb C LIEJIBIM ITOKa3aTeneM. buaom




HrroTtona

CreneHsb C LIEJIBIM IT0Ka3aTeiaeM. buaom

34 Herorona

35 CrenenHas (GyHKLUS C HATYPATIbHBIM U
1esbIM nokaszareneM. E€ cBoiicTBa u rpaguk
KonTtposbnas pabora Ne2 no reme

36 "Crenennas ¢pynkuus. E€ cBoiicTBa n
rpaguk"

37 Apudmernaeckuii KOpeHb HATYPaTbHON
CTEIIEHU U €ro CBOMCTBA

18 ApudmeTrueckuii KOpeHb HaTypaIbHOU
CTEIIEHU U €r0 CBOWCTBA

39 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHIH,
coJiepKalluX CTENEeHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHH,
CoJIeprKaIlMX CTENEeHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIEpIKaIMX CTENIEHU U KOPHU
WppanmonansHble ypaBHeHH. OCHOBHbBIE

42 METO/IbI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUU
WppatmonansHble ypaBHeHHa. OCHOBHbBIE

43 METO/Ibl pEeIIeHUs HPPALMOHATBHBIX
YpaBHEHUU
WppanmonansHbie ypaBHeHNA. OCHOBHbIE

44 METO/BbI PELICHNS UPPALMOHAIBHBIX
YpaBHEHU

45 PaBHOCHIIBHBIE IIEPEXOBI B PELICHUN




HMPPALMOHAIIBHBIX YPaBHEHUN

PaBHOCHIIBHEIC NEPEXo0abl B pCHICHUUN

46 MppalMOHAEHBIX YPAaBHEHHHA

47 PaBHOCUIIbHBIE TIEpEXObI B PELHICHUH
UppalMOHATIBHBIX YpaBHEHUI

48 KonTtpouabnas pa6ora 3a 1 noayroaue.
CaoiicTBa ¥ rpa UK KOpHS N-Oi CTENeHU

49 Kak (yHKIIMH 0OpaTHOI CTENIEHH C
HaTypaJIbHBIM IOKa3aTelleM
CaoiicTBa 1 rpauK KOpPHS N-Oi CTETeHU

50 Kak (QyHKIIMH 0OpaTHOM CTENICHH C
HATypaJIbHBIM MOKa3aTeleM
KonTtpouabHnas pabora Ne3 no reme

51 "CpoiicTBa u rpadguK KOpHS N-0ii
crenenu. Uppannonanbubie ypapHenus'"

5 CreneHb ¢ pallMOHaJIbHBIM NTOKA3aTeNeM U
€€ CBOICTBA

53 CreneHb ¢ paliOHAJILHBIM TIOKa3aTeneM U
e€ CBOICTBA

54 CreneHb ¢ pallMOHAJIbHBIM MTOKA3aTeIeM U
e€ CBOICTBA

55 [TokazarenbHas QyHKIMS, €€ CBOWCTBA U
rpaduk

56 Hcnons3oBanue rpaduka QyHKIIUU IS
peleHus ypaBHEeHUH

57 Hcnons3oBanne rpaduka GyHKIUN 15
pelIeHusT ypaBHECHUN

58 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE




METO/bl PEIICHHS TTOKA3aTEeIbHBIX
YpaBHEHUU

[TokazarenbHble ypaBHEHUS. OCHOBHBIE

59 METO/Ibl PEIIECHNUS [T0KA3aTEIbHBIX 1
YpaBHEHUU
[TokazaTenbHble ypaBHeHUA. OCHOBHBIE

60 METO/bl PEIICHUS TOKA3aTEeIbHbBIX 1
YpaBHEHUI
KonrpoabHnas padora Ned4 mo teme

61 "Iloka3aTrejabHasi pyHKUMS. 1
IHoka3aTenbHbIe ypaBHeHUs '

62 Jlorapudwm uucna. CoiicTa norapugpma 1

63 Jlorapudm uucna. CoiicTBa jorapugma 1

64 Jlorapudm uucna. CpoiicTBa norapupma 1

65 JlecsiTuuHBIE U HATYpaJibHbIE JTOTapUPMBbI 1

66 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI 1

67 [IpeobOpazoBanue BhIpaXXEHUN, CONEPKAIIIX |
Jorapu@msl

63 IIpeoOpa3oBanue BoIpaXKEHUH, COAEPIKAIINX |
sorapupmMbl

69 [IpeoOpa3oBaHue BRIpaKEHNUH, COACPIKAINX !
sorapupmbl

70 Jlorapudmuueckas pyHKIuUs, €€ CBONCTBA U 1
rpaduk

71 Jlorapudpmuueckas pyHkuus, €€ CBOWCTBA U |
rpadpux

7 Hcnons3oBanne rpaduka QyHKITUN 15 |

pelIeHNs] ypaBHEHU




Hcnonp3oBanue rpaduka GyHKIMM 115

73 pelLlIeHNs] ypaBHEHUN
Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE

74 METOBI pelIeHUs JIOTapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE

75 METObI pelIeHus JIorapuMUIECKUX
YpaBHEHUI
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE

76 METO/bI pelIeHus JIorapuMUIECKux
ypaBHEHUH

77 PaBHOCUIIbHBIE TIEPEXObI B PELICHUU
JorapupMHUUECKUX ypaBHEHUN

73 PaBHOCUIIBHBIE TIEpEXObI B PELICHUH
Jorapu(PMUYECKUX ypaBHEHUM
KonTtpouabnas padora NeS no reme

79 "Jlorapupmuyeckasi pyHkums.
Jlorapudgmuyeckne ypapHenus"

20 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YKCIIOBOIO apryMeHTa

. CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC
YHCJIOBOTO apryMeHTa

20 ApKCHHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOIO apryMeHTa

23 ApKcUHYC, apKKOCHHYC U apKTaHT'€HC
YHCJIOBOTO apryMeHTa

24 Tpuronomerpruyeckas OKpyKHOCTBb,

oTpezieNieHue TPUTOHOMETPUUECKHIX




(GYHKLIUH YUCIIOBOTO apryMeHTa

Tpuronomerpuyeckasi OKpy>KHOCTb,

85 onpeieJIeHue TPUTOHOMETPUUECKHUX 1
(GyHKIMN 9MCIOBOTO apryMeHTa

86 OcHOBHBIE TPUTOHOMETPUUYECKHUE (POPMYJIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OcHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX |
BBIPAYKEHU I

91 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX |
BBIPAYKECHU I

9 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX |
BBIpOKEHUH

93 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKEHUI

94 Perienue TpUroHOMETPUUECKUX YpaBHEHUN 1

95 Perrenue TpuroHOMeTpUYECKUX YpaBHEHUM 1

96 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1

97 Pemrenne TpuroHoMeTpru4ECKUX YpaBHEHUN 1

98 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1

99 Pemrenne TpuroHoMeTpu4eCKUX ypaBHEHUN 1

100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUIN 1
KountpoJabHas padora Ne6 nmo treme

101 "TpuronoMerpuyecKue BbIpaKeHUs U 1
TPUTOHOMETPHUYeCKHe ypaBHeHus "'

102 IlocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHUS 1




nociegoBaTelbHOCTEN. MeTo
MaTeMaTUYeCKOW WHIYKIIUH

MOHOTOHHBIC 1 OIrpaHU4YCHHBIC

103 nocienoBarenbHOCTH. MicTopus ananuza
0ECKOHEYHO MaJIbIX

104 Apudmerrdeckast Iporpeccus

105 I'eomeTpuueckas nporpeccus

106 beckoneuHo yObIBaroIiasi reoMeTpruiecKast
nporpeccus

107 CymMma 6eckoHeuHO yObIBaroIei
F€OMETPUYECKON MTPOTrPECCUU

108 JIMHENHBIN U SKCIOHEHUMAIIBHBIA POCT.
Hucno e. DopMyna CIOKHBIX MPOLEHTOB

109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIA POCT.
Hucno e. DopMyrna CIOKHBIX TPOLEHTOB

110 Hcnonp30BaHne IpoOrpeccuu s peleHUs
peaJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa

111 KountpoabHnas padora Ne7 no treme
"IlocenoBaTeIbHOCTH U NIporpeccuu’’

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paUKOB
byHKIHII

114 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CBoiicTBa (DyHKIMH HETIPEPHIBHBIX HA
OTpE3Ke

116 Meroa UHTEPBAJIOB JUISl pELIECHUS

HEPaBEHCTB




MGTOI[ HWHTCPBAJIOB JIs pCIICHUSA

117
HEPABCHCTB

118 MeTo MHTEPBAJIOB JUIsl PEIICHHUS
HEPABEHCTB

119 [IpumeneHne CBOMCTB HEMPEPHIBHBIX
GyHKUMH 715 pelieHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1ad

epBast U BTOpasi IPOU3BOJIHbIE KLIUU

121 IT VH

122 Onpenenenue, reOMETPUYECKUI CMBICIT
MPOU3BOIHOMN

123 Onpenenenne, GU3NIECKUN CMBICIT
IIPOU3BOIHOMN

124 VYpaBHeHHE KacaTeIbHOU K TpauKy
byHKIIH

125 VYpaBHeHHEe KacaTeNbHOU K TpauKy
byHKIIUN

126 [Ipon3BoiHbIE AIEMEHTAPHBIX (PYHKINN

OM3BOJIHBIE DJIEMEHTAPHBIX KIMN

127 II

128 [Ipown3BoiHast CyMMBI, TPOU3BEACHMUS,
YaCTHOTO M KOMITO3ULIUU (YHKIUI

129 IIpon3BoHas CyMMBI, TPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3ULIUU (YHKIUI

130 IIpon3BoHast CyMMBI, IPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3UIIMU (QyHKINN

131 KonTpoabHas padora Ne§ nmo reme

"IIpou3Bognas"




[ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIHS

132 - 1
3HaHuii: "YpaBHeHus"

133 [ToBTOpeHme, 06001EeHNE, CUCTEMATH3AIUS |
3HaHui: "Oyuakun"

134 IIpome:kyTOUHAs aTTeCTANMS. | |
KonTpoabHnas padora 3a roj.

135 IIpoMe:xxyTouHasi aTTecTalUSA. | |
KonTpoabHnasi padora 3a roj.

136 HOBTOPGHI/IG, 00001eHNEe, CUCTEMATH3AIUS |
3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 136 12

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

[IpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBbI

[IpumeHeHne MPOU3BOTHON K

UCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

[IprMeHeHne npon3BOIHOM K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI
IIpuMeHeHne Mpou3BOIHON K
MCCIIeI0BaHMIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI
[IpuMeHeHne Npon3BOIHON K
UCCIIeIOBaHHIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOOJIbIIIETO U

HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHON

(GyHKLIUHU HAa OTpe3Ke

Haxoxnenne HanOoOJIbIIETO U




HaVMEHBIIIETO 3HAYCHUS HEIIPEPBIBHOU
(GyHKLUYU Ha OTpe3Ke

10

11

Haxoxxnenne HanOOIIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GYHKIINY Ha OTPE3Ke

Haxoxnenne HanOOJIbIIEro 1
HAUMEHBIIIETO 3HAYCHUS HEPEPHIBHOM
(GyHKIMHU HAa OTpe3Ke

Haxoxaenre HauOobIIErO U
HAUMEHBIIIETO 3HAYCHUS HEPEPHIBHOM
(GYHKIIMU Ha OTpE3Ke

12

TpenupoBoyHoe Meponipusitue B (popme
ETD

13

14

15

16

[IprMeHeHne Npou3BOIHOM IS
HAXO0X/ICHNS HAaWTY4Ilero peueHus B
MPUKIAIHBIX 3a7a4ax

IIprMmeHeHne nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4dlIEero pelueHus B
MPUKJIAJIHBIX 3a/1a49axX

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
npoliecca, 3alaHHoro GopMysIoN WK
rpadpukom

[Ipumenenre npou3BOIHON IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mporecca, 3aIaHHoro GOpMYIION WK
rpadpukom

17

Kommozurust ¢hyHKImii




18 Komnosunus ¢pyHkuumit

19 Kommo3zurus ¢hyHKImii

20 I'eomerpuueckue oO6pa3bl ypaBHEHHA Ha
KOOPJMHATHOM TJIOCKOCTU

21 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM IIOCKOCTH
Kontpoabsnas padora Nel mo reme

22 "UccaenoBanue GyHKIUIH ¢ MOMOIILIO
NMPou3BOHOM"

3 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX

24 [TepBoOOpa3HbIe 3NIEeMEHTAPHBIX (HYHKITUH.
[TpaBuiia Hax 0k /1€HUS IEPBOOOPa3HBIX

)5 [TepBooOpazHbie IeMEHTAPHBIX (QYHKIMH.
[IpaBuna HaxoXAEHUS IEPBOOOPAZHBIX

26 WHurerpai. I'eoMeTpru4eCcKuil CMBICI
WHTETpaa

7 Brruucnenue onpenenéHHoro HHTerpaia
no popmyne Herotona-Jlelt6numa

)% Brruucnenue onpeaenéHHOro HHTErpaia
o popmyne Herotona-JleliOHuma

79 [IpumeHeHne nHTErpaia Ui HaXOXKIACHUS
TIoIIaied TIOCKUX Quryp

30 [TpuMeHeHne MHTETpaIa ISl HAXOXKICHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Ipumeps! pemenuit muddepeHaITbHbIX
ypaBHEHUI

32 [Tpumeps pemennii nudhepeHITnaTbHBIX




YpaBHEHHI

33

34

MaremaTtiueckoe MOICIINPOBaHNE
peaIbHBIX MPOLIECCOB C TOMOIIBIO
Qg depeHIraIbHbIX ypaBHEHUN

KonTpoabsHnas padora Ne2 mo teme
"IlepBooOpa3Hasi u uHTerpaa"

35

Tpuronomerpudeckue GyHKINHU, HX
CBOMCTBA U rpaduKu

36

37

Tpuronomerpudeckne GyHKINU, HX
CBOWCTBA U TpapuKu
Tpuronomerpuydeckre GYHKIHH, HX
CBOMCTBa U rpaduKu

38

Tpuronomerpuueckue GyHKIIMH, UX
CBOICTBa U rpaduKu

39

40

41

Tpuronomerpuueckue GyHKIIMH, UX
CBOICcTBa U rpaduKu

OT100p KOpHEHN TPUTOHOMETPUUYECKHX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

42

OT60p KOpHEH TPUTOHOMETPUUECKHIX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

43

OT60p KOpHEH TPUTOHOMETPUIECKHIX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH




TpenupoBouHoe meponipusitue B popme

44
ETD

45 Pemienne TpuroHOMeTpUYECKUX
HEPABEHCTB

46 Penienne TpUroHOMETpUYECKUX
HEPABCHCTB

47 Pemienne TpuroHOMeTprU4YECKUX
HEPABEHCTB
KonTposbHnas padora Ne3 mo reme

43 "I'paduKu TPUTOHOMETPUYECKUX
¢pynkuuii. Tpuronomerpunuyeckue
HepaBeHcTBa'

49 OcCHOBHBIE METOBI PELLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/BI PELLICHUS
IIOKAa3aTeNIbHBIX HEPABEHCTB

51 OcHOBHBIE METO/IbI PELLIEHUS
MOKa3aTeIbHBIX HEPABEHCTB

57 OcHOBHBIE METOABI PELLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METO/BI PELLIEHUS
JorapupMHUUECKUX HEPABEHCTB

54 OcHOBHBIE METO/IbI PELIEHUS
norapu(MUUECKIX HEPABEHCTB

55 OcHOBHBIE METO/BI PELLIEHUS
J0rapu(pMHUUECKUX HEPABEHCTB

56 OcHOBHBIE METO/BI PELLICHUS

norapu(pMHUECKUX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUA

37 UppalMOHATILHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEIICHUS
UppalMOHATIBHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
UppalMOHATILHBIX HEPABEHCTB
61 I'paduaeckue MeTO Bl pemeHHUs
UppaMOHATILHBIX YPaBHEHUN
& ['paduueckue MeTobl perIeHus
UppalMOHATILHBIX YPaBHEHUN
63 I'paduaeckne MeTO B pemeHHs
MIOKa3aTeJIbHBIX YPaBHEHUU
64 I'padmaeckne MeTOBI pemeHHS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTOIbl pelIeHus
JorapupMHUUECKUX ypaBHEHUH
66 ['padrueckue METO B! peIIeHUS
norapu(pMUIECKIX HEPABEHCTB
67 I'paduueckue MeTo bl pereHus
norapu(MUIECKIX HEPABEHCTB
I'paduueckue MeTo bl peLIeHUS
68 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
YpaBHEHUNU
I'paduueckue MeTObI pelIeHus
69 NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX

ypaBHEHUU




70

I'paduueckue MeTo Bl pemeHus
NOKa3aTeIbHbBIX U JIOTapU(PMUICCKUX
HEPaBEHCTB

71

I'paduueckue MeTo Bl pemeHus
MOKA3aTeNbHBIX U JOTapU(YMHUUECKUX
HEPABCHCTB

72

73

74

Kontpoabsnas padora Ne4 mo reme
"UppaunoHajbHbIe, IOKA3aTeJbHbIE H
Jorapudmuyeckue HepaBeHcTBa'"

KommekcHbie uncna. Anredpanueckas u
TpUTOHOMETpHUEcKas (hOPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

KommnnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUUecKast pOpMBbI 3arncu
KOMIUIEKCHOTO YHCJIa

75

ApudmeTrnueckue onepauu ¢
KOMIIJIEKCHBIMHU YU CJIaMU

76

7

Apudmerndeckue onepanum ¢
KOMIUIEKCHBIMU YK CIIaMU

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHCCJI Ha
KOOpﬂHHaTHOﬁ IJIOCKOCTH

78

N300pakeHne KOMIUJIEKCHBIX YHCeN Ha
KOOPJAMHATHOM IIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii crenenu us
KOMIUIEKCHOTO YHUCJIa

80

®opmyna Myaspa. KopHu n-oii crenenu u3
KOMIIJIEKCHOT'O 4nCia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI JJIs1




petieHus GU3NIECKUX U TEOMETPUICCKUX
3a1a4

KonTpoubnas pabora NeS no reme

82 "KommiekcHble ynciaa'

83 HarypanbsHble U Liesnbie yucia

84 Harypanbnsle u niensie yucna

g5 [IpumMeHeHre MPU3HAKOB ACTUMOCTH
HEJIBIX YUCEI

26 [IpuMeHeHne npru3HaKOB ACIUMOCTH
LEJIBIX YUCEI

g7 [IpuMeHeHne npru3HaKOB ACIUMOCTH
uensix yucen: HOJl u HOK

28 [IpuMeHeHre NpU3HAKOB ACIUMOCTH
uenbix yncen: HOJ[ u HOK

29 [IpuMeHeHne npru3HAKOB ACIUMOCTH
LEJIbIX YHCEJI: OCTATKU 10 MOJYJIIO

90 [IpuMeHeHne npru3HAKOB ACITUMOCTH
HEJIBIX YHCEJI: OCTATKU IO MOJIYIIIO
[IpuMeHeHne npu3HaKoB AEIUMOCTH

91 LEJbIX YKCcell: anroput™ EBkinaa as
pELIeHUs 3a/1a4 B LENIbIX YUCTaX

9 KonTpoubsnas pabéora Ne6 nmo reme
"Teopus ueybix ynucen"
CucreMa 1 COBOKYTHOCTh ypaBHEHUH.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJICICTBUS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

PaBHOCHIBHEIC CUCTEMBI M CHCTEMBI-




CIICACTBUA

95 OcCHOBHBIE METOBI PEILIEHUS CUCTEM U
COBOKYIIHOCTEW pallMOHAJIbHBIX YPABHEHUN

OcCHOBHBIE MCTOABI pCIICHUA CUCTEM U

96 COBOKYITHOCTEW MppalMOHAIbHBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
97 COBOKYITHOCTEH MTOKA3aTEIbHBIX
YpaBHEHUN

OcCHOBHBIE MCTOABI pCICHUA CUCTCM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUI

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
99 COBOKYITHOCTEH Jorapu(pMHUECKux
ypaBHEHUU

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMudeckux
yYpaBHEHUNU

IIpuMeHeHne CuCTeM K pEIEeHUIO
MaTEMaTUUYECKUX 3a]a4 U 3a7a4 U3

101 pa3IMYHbBIX 001acTel HAYKH U peaslbHOM
YKU3HU, UHTEPIIPETALUs IOJy4YEHHBIX
pE3yJIBTaTOB

[IpumeHeHne CUCTEM K PELIEHUIO
MaTeMaTUUYECKUX 3aa4 U 3a7a4 u3

102 pa3nuyHbIX 00JacTeil HayKH U peabHOM
YKU3HU, UHTEPIIPETALUs IOJy4YEHHBIX
pe3ysIbTaToB




103

104

[IpuMeHeHre HEpABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3ajay U 3aja4 u3
pa3IMYHBIX 00J1acTel HAYKU U pealbHON
YKU3HU, MTHTEPIPETALUs OTy4YEeHHBIX
pe3yNIbTaToOB

KonTpoJsbnas pabora Ne7 mo reme
"CucremMbl pAIMOHAIbHBIX,
HPPALMOHAJIBHBIX NOKA3aTeJbHbIX H
Jorapupmuyeckux ypaBHeHui'"

105

106

107

PaunonaneHbIE ypaBHEHHUS C TapaMeTpaMu

PannonanbHbIe HEpaBEHCTBA C
napaMeTpamu

PanonanbHbBIE CUCTEMBI C napameTpaMmu

108

109

Hppanunonaibable ypaBHEHMS,
HEPABEHCTBA C ITapaMeTPaMHU
HppauyroHaibHbIE CUCTEMBI C
rnapameTpamu

110

[Toka3arenbHble ypaBHEHUs, HEPABEHCTBA C
rapameTpamu

111

112

[TokazarenbHbIE CUCTEMBI C TapaMeTpaMu

Jlorapugmuueckue ypaBHEHHUs,
HEpaBEHCTBA C MapaMeTpamu

113

114

Jlorapudmudeckue CUCTEMBI ¢
napaMeTpamMu

TpuroHomeTpruyecKkue ypaBHEHUS C
napaMeTpamu

115

TpuroHoMeTpUyeCKre HEPABEHCTBA C
napaMeTpamu




116 TpUroHOMETPUYECKUE CUCTEMBI C
napaMeTpamu

IToctpoenue u uccinegoBaHue
117 MaTEMaTUYECKUX MOJENIEN PeaJIbHbIX
CUTyalUi C IOMOULIBIO YPABHEHUH C

napaMmeTpamu

[TocTpoenue u uccienoBanue
118 MaTEMaTUYECKUX MOJENIEN pealbHbIX
CUTYyalMi C IOMOUIBIO CUCTEM YPABHEHUN

C ImapaMeTpaMu

[TocTpoenue u uccienoBanue
119 MaTEMaTHUYECKUX MOJENIEH PEeaIbHBIX
CUTYyAaIMi C MOMOUIBIO CUCTEM YPaBHEHUN

C ImapaMeTpamMu

KonTpoJsbnas padora Ne8 mo reme

120
"3amaum ¢ mapamerpamu''

121 [ToBTOpenue, o6odIIEHNE,
cucTeMaTu3anus 3HaHuil: "YpaBHeHus"

122 [ToBTOpenue, o6odIIEHNE,
cucTreMarn3anus 3HaHuil: "YpaBHEeHH"

[ToBTOpeHnue, 060061IeHNE,
123 CUCTEMAaTH3alys 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHHI"

[ToBTOpeHnue, 060061IeHNE,

124
cucremarusanus 3Hanuil: "Hepasencraa"

[ToBTOpenwme, 0600IIEHNE,

125 2. n n
CcHUCTEMaTu3alusa 3HaHUU: HepaBeHCTBa

126 [ToBTOpeHnue, 06001ICHNE,




cucreMarusanus 3Hanuii: "HepaBencrsa"

[ToBTOpEHME, 0000IICHUE,

127 cuctemarusanus 3Hanuii: "IIlpousBogHas u 1
e€ npuMeHeHue"
[ToBTOpEHME, 0600IICHNE,

128 cucrtemaTtusanus 3Hanuii: "[IpousBoanas u 1
€€ npuMeHeHue"
[ToBTOpEHHE, 0000IICHNE,

129 cuctemaTtusanus 3Hanuii: "IIpousBoanas u 1
e€ npuMeHeHue"
[ToBTOpenue, 06001ICHNE,

130 cuctemarusanus 3HaHuil: "MuTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, o6odIIEHNE, |
cucreMaruzanus 3HaHui: "OyHkuun"

132 [ToBTOpenue, 06001IEHNE, |
cucreMarusanus 3HaHuil: "OyHkuun"

133 [ToBTOpenue, o6odIIEHNE, |
cucreMaru3anus 3HaHui: "OyHKkuun"

134 IIpo0HbIii 3x3amen B popme EI'D. 1 1

135 IIpomMe:xxyTouHasi aTTecTalusl. | |
KonTpoJubnas pa6ora 3a roa.

136 [ToBTOpenue, 0600IIEHNE, 1
CHCTEeMAaTH3aIus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 136 12

[NPOT'PAMME




MPOBEPSAEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero 00pa3oBaHus

1

Yucna 1 BEIUUCIIEHUS

1.1

OHepI/IpOBaTB MNOHATHUAMUA: PAOUOHAIBHOC H HeﬁCTBHTeHBHOG YqHucCiJio,
OOBLIKHOBEHHAS U ACCATUYHAasA )Ip06]5, IMPOLCHTLBI

1.2

BreimonHaTe apI/I(l)MCTI/I‘IeCKI/Ie onecpanuu C padrOHaJIbHbBIMU nu
JEUCTBUTEIILHBIMHU YMCIIaMHU

1.3

BoImonHATE TpuOIMKEHHBIC BRIYUCICHHS, UCTIONB3YS MPAaBUIIa OKPYTIICHUS,
JieNnaTh NPUKUIKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUN

1.4

OnepupoBaTh NMOHATUSIMU: CTEHEHb C IIEJIBIM IOKA3aTeleM, CTaHJIapTHAs
dopma 3ammcu JEHCTBUTENBFHOTO 4YHCIA, KOPEHb HATYpaJlbHOH CTEINEHH,
HCIOJIb30BaTh MOAXOAIIYI0 (OpMY 3alUCU JAEUCTBUTEIbHBIX YHCEN IS
penieHus MPakTUYECKUX 3a/1a4 U IIPEICTABICHUS TaHHbBIX

1.5

OnepupoBarh NOHATUSAMHU: CUHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJIBHOTO YIIIa;
UCIOJb30BATh  3alUCh  IPOU3BOJIBHOTO  yIyia  4epe3  oOpaTHbIE
TPUTOHOMETpHUUECKHE (QYHKIIUU

ypaBHeHI/IH 1 HECPABCHCTBA

2.1

OHepI/IpOBaTB MOHATUAMU: TOXKIACCTBO, YPAaBHCHUC, HEPABCHCTBO, IICJIOC,
palluOHAJIBHOC, HPppauOHAIBHOC YpaBHCHHEC, HEPaBCHCTBO,
TPUTOHOMCTPUYICCKOC YPABHCHHUC

2.2

BoinonHATe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U pellaTh
TPUTOHOMETPUYECKUE YPABHEHUSA

2.3

BoinonHATe npeoOpa3oBaHMs LENbIX, PAlMOHAIBHBIX U HPpPaLMOHAIBHBIX
BBIDQ)KCHUII M pelaTh OCHOBHBIE THIIBI LEJIBIX, PAaldOHAIBHBIX H
HMPPALMOHAIIBHBIX YPABHEHUH U HEPABEHCTB

2.4

[IpumeHATh ypaBHEHHMS W HEPABEHCTBA I PELICHUS MaTEMaTUYECKUX
3a/1a4 ¥ 3aJ1a4 U3 Pa3TudHbIX 00JacTel HAYKH M peaTbHOM KU3HU

2.5

MOIICJ'II/IpOBaTB pCaJIbHBIC CHUTyallUM Ha A3BIKC aJ'IFC6pBI, COCTaBJIATH
BBIPpAXKCHUS, YPABHCHUS, HCPABCHCTBA 110 YCJIOBUIO 3aa4d, HUCCICOOBATH
MOCTPOCHHBIC MOACIIN C UCITOJIb30BAHUECM allrapara anre6pLI

OyHKIUH U TpapUKH

3.1

OnepupoBarh MOHATHAMH: (YHKIHS, CIOCOOBI 3aaHUsl PYHKIMH, 00JIacTh
onpeseNieHuss M MHOXKECTBO 3HaueHWi ¢QyHkuuu, rpadpuxk QyHKUIMY,




B3aMMHO 0OpaTHbIe (HYHKIUU

OnepupoBarh MNOHATUSAMU: UYETHOCTH W HEUETHOCTh (QYHKIHMH, HYIH

32 (YHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonw3oBark rpaduku GyHKIUN 1T pelIeHUsT ypaBHECHUIH
34 Ctpouth 1 ynTaTh rpaduKy TUHEWHOW (PYHKUIUH, KBaAPATHUYHONU (PYHKITUH,
CTETIeHHON (PYHKIIMH C LENIBIM MoKa3aTeIeM
Ucnonb3oBate rpaduku QyHKUMA JUIsi HUCCIENOBAHUS TPOLECCOB U
3.5 3aBUCUMOCTEH TpU pEIIeHUH 3a7ad W3 JAPYrHuX Y4eOHBIX NPEAMETOB M
peanbHOMN )KU3HHU, BBIpaXKaTh (POPMyJIaMH 3aBUCUMOCTH MEX1Y BETUYNHAMHU
4 Hauana maremaTnueckoro aHaiansa
41 OnepupoBaTh MOHATUSAMHU: IOCIEAOBAaTENbHOCTh, apudMeTnyeckass u
' reoMeTpHuuecKas Mporpeccuu
49 OmnepupoBarh MOHATUSAMHU: OECKOHEYHO YyOBIBAaIOIIasi TeOMETpUYecKas
' porpeccusi, CcyMMa 0€CKOHEYHO yObIBAIOLIEH T€OMETPUUECKON TPOrpPecCUu
4.3 3amaBaTh MOCIEA0BATENBHOCTH PA3IUYHBIMU CIOCO0aMuU
44 Hcnonb3oBaTh CBOICTBa TOCIENOBATENBHOCTE W  Mporpeccuii  amns
' pelIeHUs peabHbIX 3a7a4 MPUKIAIHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
5.1 OnepupoBath NOHATUSAMHU: MHOXECTBO, OTIEpPAIH HAJl MHOXKECTBAMH
Hcnonb30BaTh TEOPETHKO-MHOXKECTBEHHBIM — ammapar s ONUCaHUs
5.2 peaNbHBIX MPOIECCOB U SBJICHUH, MPU PEIICHUU 33/1a4 U3 JPYTUX YUeOHBIX
IIPEIMETOB
53 OnepupoBaTb  MOHATUSIMU:  OINpeEeNieHue, TEeOopeMa,  CIEJCTBUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJILHOM MPOrPaMMBbI CpeIHEro 001ero odpa3soBanusi
pe3yJbTara
1 Yucna 1 BBIYUCIICHUS
OnepupoBaTh MOHATUSIMM: HaTypallbHOE, LEJI0€ YHUCIO; HCIOIb30BaTh
1.1 MPU3HAKU JIEIMMOCTA WEINbIX YHCEN, PA3JIOKECHHWE YWCIIa Ha MPOCTHIE
MHOKUTEJH JUIsl pEelIeHUs 3a/1a4
1.2 OnepupoBaTh NOHATHEM: CTEIIEHD C PALMOHAJILHBIM [10Ka3aTEIEM
13 OmnepupoBarh MOHATHAMU: JIorapudM 4ucia, AECATUYHbIE U HATypalbHbIC
' JorapuQMsI
2 VYpaBHEHHUsI U HEpABEHCTBA
2.1 [IpuMeHsATH CBOWCTBA CTENEHM JUII MNpeoOpa3oBaHMsS  BBIPAXKEHUH,




OIICpHUPOBATH IMOHATUAMMU: IIOKA3ATCIBHOC YPAaBHCHUC W HCPABCHCTBO,
peuiaTb OCHOBHBIC THIIbI ITIOKA3aTCIIbHBIX ypaBHeHI/If/’I 1 HCPABCHCTB

BoimonusATe mpeoOpa3oBaHUs BBIPAKEHUH, COJEpXKAIIUX Jorapudmsl;

2.2 OTNIEpPHUPOBATH TMOHATUSAMHU: JIOTApU(MHUUECKOE YpaBHEHHWE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JIOTApU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB
2.3 Haxonuts perieHus NpocTeNINX TPUTOHOMETPUYECKUX HEPABCHCTB
OnepupoBaTh NOHATHUAMHU: CHUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ PELICHHUE;
24 HCIIOJIb30BAaTh CUCTEMY JIMHEWHBIX YPaBHEHUH Ul PELICHUS IPAKTUYECKUX
3a1a4
)5 Haxomuts peleHust npoCTENINX CUCTEM U COBOKYITHOCTEH PallMOHAJIbHBIX
' ypaBHEHHI U HEPABEHCTB
MonenpoBaTh peajbHble CHUTyallud Ha s3bIKE aureOpbl, COCTaBIATh
2.6 BBIPAXKCHHS, YPaBHEHHUS, HEPABEHCTBA M CHUCTEMBI IO YCJIOBHUIO 3aJayH,
HCCIIEIOBATh MMOCTPOSHHBIE MOJICIH C MCIIOJIb30BaHUEM arrapara areOpbl
3 OyHKIUY U TpapUKH
OnepupoBaTh MOHATUSAMH: IepHoAMYEecKass (DYHKIMS, HTPOMEXKYTKH
31 MOHOTOHHOCTH (YHKLHH, TOYKH SKCTpeMyMa (yHKIHMM, HauOoibliee U
' HauMeHblIee 3HaYyeHUs (QYHKIMM Ha MPOMEXYTKE; MCIOJIb30BaTh UX TS
uccnenoBaHus GpyHKIMH, 3aJaHHOM rpaduKoM
OnepupoBaTh HNOHATHUAMM: T'papUKU MOKA3aTeIbHON, Jorapu(pMUIECKON U
3.2 TPUTOHOMETPUYECKHX (DYHKIMI; un300pakaTh HX Ha KOOPAMHATHOMN
IJIOCKOCTH M UCIIOJIB30BATh VISl PEIICHUS] yPaBHEHUIN 1 HEPABEHCTB
33 N3006paxaTh Ha KOOPAMHATHOM MJIOCKOCTH IrpaUKU JTUHEHHBIX YpaBHEHUN
' 1 UCHOJIb30BaTh UX JJI PELIEHUS] CUCTEMBbI IMHEHHBIX ypaBHEHUI
34 Ucnonb3oBate rpaduku QyHKUIMA Ui KCCIENIOBAaHUS TPOLECCOB U
' 3aBUCHUMOCTEHN U3 APYruX y4eOHBIX AUCUUIUIMH
4 Havana maTemaTnueckoro aHanusa
OnepupoBaTh NOHATUSAMU: HENPEpbIBHASA (PYHKLIMSA, TPOU3BOIHAS (YHKIIUH;
4.1 UCIOJIb30BATh F€OMETPUUECKUN U (PU3MUECKUI CMBICI MPOU3BOAHON A
pelieHns 3a1a4
49 Haxomute  mpou3BoaHbIE — 3JEMEHTAPHBIX  (QYHKIUH,  BBIYUCIATH
' MIPOU3BOJIHBIE CYMMBI, IPOU3BECHMS], YACTHOTO (YHKIIUI
Hcnonb3oBaTh  OPOM3BOAHYIO Ui HUCCIENOBaHUS  (QYHKIMH  Ha
4.3 MOHOTOHHOCTh M 3KCTPEMYMBbI, MPUMEHSTHh PEe3yJIbTaThl HUCCIENIOBAaHUS K
MTOCTPOCHUIO TPaPUKOB
44 Hcnonp30BaTh MPOU3BOAHYIO JUISI HAXOXKJIEHUS HAWIYYLIEro pPELICHUS B
' MPUKJIAJHBIX, B TOM YHCJIE COLUAIBHO-IKOHOMUYECKHX, 3a]jauax
A5 OnepupoBaTh NOHATHSAMM: NEpBOOOpazHasi M UHTErpajig; IMOHUMATh
' reOMEeTPUUECKUH 1 (PU3NYECKHI CMBICI HHTETpaja
4.6 Haxoauts mepBooOpa3Hbie d7eMEHTAPHBIX (DYHKITUH, BEIYUCIATh UHTETPAI




no opmyne Herorona — JleitOnuna

PemraTe MNPpUKJIAAHBbIC 3ala4d, B TOM YHUCJIC COLMHAJIbHO-3KOHOMHNYCCKOT'O U

4.7
(bl/ISI/ILIeCKOFO XapakTepa, CpeACTBAMHU MAaTCMATUYICCKOT'O aHaJINn3a

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC
IIpoBepsieMblii 31eMEHT COAeP/KAHUA
Kon
1 Hucna u BBIYUCICHUS
Pannonanehpie  uyucna. OOBIKHOBEHHbIE M JI€CATUYHbIE JApOOH, MPOLEHTHI,
11 OeCKOHEUHBIE MEPUOANYECKHE TPpoOH. Apr(MeTHIECKHE OTNepaliy C PAlOHATEHBIMU
' qrciIaMu, TpeoOpa3oBaHus YHCIOBBIX BhIpakeHUil. [IpuMenenue npodeii u mporeHToB
JUISL peIlieHUs] MPUKIIAIHBIX 3a]a4 U3 Pa3IMUHbIX OTpaciiell 3HaHUH U pealbHOM KHU3HU
JlelicTBUTENbHBIC YnCIa. ParimoHabHbIe M HPPAMOHANBHEIC YHca. ApudMeTHiecKkue
1.2 | omepauuu c AeUCTBUTENbHBIMU uHcliaMu. [IpuOa>kEHHbIE BBIYUCIEHUS, MpaBUIIa
OKpPYIJIEHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa BHIUYUCICHUN
Crenensb ¢ nenbiM nokaszaresneM. CtangapTHast popMa 3anucy AeHCTBUTEIBLHOIO YHCIA.
1.3 | Hcnonb3oBaHue nmoaxoAsuie (opMel 3alucH JEHCTBUTENBHBIX YUCEN AJS pEIIeHUs
MIPaKTUYECKUX 3aJ1a4 U MPECTABICHUS JaHHbBIX
14 Apudmernueckuil KOpeHb HaTypasbHOW cTeneHH. JleHCTBUS ¢ apupMeTHYeCKUMHU
) KOPHSMH HaTypaJIbHON CTENIEHU
L5 CuHyC, KOCMHYC U TaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YMCIOBOIO apryMeHTa
2 VYpaBHEHHUsI U HEPABEHCTBA
2.1 ToxnecTBa U TOXJIECTBEHHbIE TPe0Opa3oBaHus
29 [IpeoOpa3oBaHre TPUrOHOMETPUUECKUX BbIpaxeHH. OCHOBHBIE TPUTOHOMETPUUYECKHE
' bopmyIbI
)3 VYpaBHeHue, KopeHb YypaBHeHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meron
' HHTEPBAJIOB
2.4 | Pemenue Hensix U JpoOHO-pallMOHATIBHBIX YPaBHEHUN 1 HEPABEHCTB
2.5 | Pemenune uppaloHaJIbHBIX YPaBHEHUI 1 HEPABEHCTB
2.6 Pemrenne TpuroHoMeTpu4EeCKUX YpaBHEHUN
57 [IpumeHeHNe ypaBHEHUI U HEPABEHCTB K PEIICHNUI0 MAaTEMaTHUECKHX 3a]1a4 U 3a/1a4 U3
’ pa3nuyHbIX 001acTeil HAyKH U peabHOM KU3HU
3 OyHKIUH U TpapuKH
31 Oyukums, crnocoObl 3amanus QyHkuuu. ['padux ¢yHknuu. B3aumHo oOpaTHBIE

byHKIIT




39 OOnacte ompeneneHuss W MHOXECTBO 3HaueHWd ¢Qyaknuu. Hymu ¢yskuum.
' [TpomexxyTKH 3HAKONOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKIIUU
13 CrenenHast ¢GyHKIHMS C HATYypaJlbHBIM M LIEJbIM Moka3ateneM. E€ cBoiicTBa u rpaduxk.
' CaoiicTBa ¥ rpad K KOpHS 1n-0i CTCTICHH
34 Tpuronomerpuyeckasi OKpPYXHOCTb, OIpeNeieHHEe TPUTOHOMETPUYECKUX (YHKIUI
) YHUCJIOBOI'O apryMeHTa
4 Hauana maremaTndeckoro aHanusa
41 [TocnenoBaTenbHOCTH, CIOCOOBI  3aJaHUS  IOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' HOCIIEI0BATENLHOCTH
ApudmeTrnueckas U TreoMeTpUuYecKas Mporpeccuu. beckoHeduHO yObIBaromas
4o | TEOMETPHIECKAT IPOrpeccHs. Cymma OeckOoHEYHO YOBIBAaIOIIEH TeOMETPUYECKON
' nporpeccun. dopmyna cinoxHbIX MpoueHTOB. lcmonb3oBaHue mporpeccuu Ajs
pellIeHns peabHbIX 3aJa4 MPUKIaJIHOTO XapaKTepa
5 MHoXecTBa U JIOTHKa
MHoxecTBO, omepauuu HaJ MHOXecTBamMu. [luarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHHEe TEOPETHKO-MHOKECTBEHHOTO ammapara Juisi ONHCAHMS  peajbHbIX
MIPOLIECCOB U ABIICHUH, PU PEUICHUH 3a/1a4 U3 APYTUX YUCOHBIX MPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, T0KA3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Uucna v BBIYUCIECHUS
1.1 Harypanbnsle u nensie yncna. [IpusHaku Je1MMOCTH HETbIX YUCEI
1.2 Crenens ¢ palluOHAIBHBIM MOKa3aresaeM. CBOKWCTBA CTETICHH
1.3 Jlorapudm yucna. JlecaTuaHble U HaTypaIbHbIC JOTapru(MbI
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaxeHU, coAepKaLIUX JJOTapUPMbI
2.2 [Ipeobpa3oBaHue BbIpax)eHH, COAEPIKAIIUX CTENIEHH C PAIllHOHATBHBIM TTOKa3aTeIeM
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokazaTenbHbIE ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA
26 CucreMbl TMHEWHBIX YpaBHEHUH. PellleHre MpuKIIaIHbIX 3a/1a4 C MOMOIIbI CHCTEMBI
' JIMHEHHBIX YpaBHEHUI
2.7 Cucrembl 1 COBOKYITHOCTH PallMOHAIBHBIX YPaBHEHUN U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PEILICHUI0 MaTEMAaTUYECKUX 3a]a4
' Y 33724 U3 pa3IMYHbIX 001acTel HAyKH U PeallbHOM JKU3HH
3 OyHKIMH U TpaduKu




Oynkius. [lepuoanyeckne ¢yHkuuu. I[IpomMexyTkM MOHOTOHHOCTH (DYHKIIWH.

3.1 Makcumymbl ¥ MUHUMYMBI (GyHKIuH. HaunOonbinee u HauMeHblee 3HAYCHUE
(GyHKIHN Ha TPOMEXKYTKE

32 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

33 [TokazaTenpHas u norapudmudeckas GyHKIIUU, ©X CBOWCTBA U TPaPUKH

34 Hcnonp3oBanue rpadukoB GyHKIUN A7 pelIeHUs] ypaBHEHUH U JTMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMH 1)1 UCCIEI0BaHUS IIPOLIECCOB U 3aBUCUMOCTEH,

3.5 KOTOpbIE€ BO3HUKAIOT IpPHU PELIEHUH 3a4ad W3 JPYTUX Y4EeOHBIX NPEAMETOB U
peanbHON KU3HU

4 Hagana maTremMaTnyeckoro aHanusa

4.1 HenpepsiBable GyHKITMU. MeTox HMHTEPBAJIOB JIJIsl PEIICHHS] HCPAaBEHCTB

4.2 [TpousBoanas ¢pynkuuu. ['eomerprueckuii u GU3MIECKHIA CMBICI TPOU3BOIHOM

43 [IponsBosaHble 3neMeHTapHBIX (QYHKUUHA. DopMynabl HaXO0XKIEHHS MPOU3BOJHOMN

’ CYMMBI, IPOU3BEICHUS U YACTHOTO (PYHKLIUI

[IpumeHeHue mPOU3BOMHOM K MCCIEAOBAHUIO (PYHKIMH Ha MOHOTOHHOCTh U

4.4 sKcTpeMyMbl. HaxoxxaeHre HauOoJbIIero W HaMMEHbIIEro 3HaueHus (yHKLUUU Ha
OTpE3Ke
[IpumeHneHne MpoU3BOJHON JUIsl HAXOXKACHUS HAWITYUILIEro PELIEHUs! B IMPUKIIATHBIX

4.5 3aja4yax, JUisl OINpEAENIeHUs CKOPOCTH IIpoliecca, 3aJaHHOro (opmynol uiau
rpadgukom

4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

47 WuTerpan, ero reoMeTpuyeckuii 1 Gu3ndeckuil cMbICi. Brluncienne uHTErpaia mno

¢dbopmyne Hetotona — JleitOnuna

HNPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon

IIpoBepsiemble TPeOOBAHMA K MPEAMETHBIM Pe3yJIbTaTaM OCBOCHHUSA

NMPOBEPSIEMOr0  OCHOBHOM 00pa30BaTEJILHOM IPOrPaMMBI CPEHEro 0011ero
TpeOoBaHus o0pa3oBaHust

Bnagenue MeronamMu J0Ka3aTeNbCTB, AJITOPUTMAMH pEHICHUs 3a/ay;
yMeHue GopMyJIMpOBaTh U ONEPHPOBATH MOHATHUSMH: OIpEJesIeHHE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOICTBO, IPHU3HAK, JI0Ka3aTEIbCTBO,
paBHOCHIIbHBIE (DOPMYJIMPOBKH; HMPUMEHATh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE M TPOTHUBONOJIOKHOE YTBEPXKACHUE, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJI30BaTh METOJl MaTeMaTH4YecKOl MHIYKIUU;
MIPOBOAMTH JI0Ka3aTeIbHbIE PACCYXJACHUS MpPU PEIIeHUHU 3a/1ad, OLlEHUBATh
JIOTUYECKYI0  TIPaBWJIBHOCTh  PACCY)KIEHUH; yMEHHE  OIepupoBaTh




MOHSATUAMH: MHOXECTBO, IMOJAMHOYKECTBO, OINEpallUd HaJ MHOXECTBAMU;
YMEHHUE UCIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar Jjisi OMUCAHUS
peabHBIX MPOLIECCOB U SIBJICHUN W MPHU PEUICHUU 3a7a4, B TOM YHUCIE U3
IpPYTUX Y4eOHBIX MPEIMETOB; YMEHHE OINEepHUpOBaTh MOHATUAMHU: Trpad,
CBs3HBIA Tpad, nepeBo, IUKJI, rpad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh U
OMKCHIBATh Tpadbl Pa3IUYHBIMU CHOCOOAMHU; HUCMOJIb30BaTh rpadbl Mpu
pellIeHnH 3a1a4

YMeHue onepupoBaTh MOHSATUSMU: HATYypajJbHOE YHKCIIO, IEJI0€ YHCIIO,
CTEIEeHb C IEbIM TOKa3aTejaeM, KOPEHb HATYpPaJIbHOW CTETCHH, CTEIEHb C
palMoHANIBHBIM ITOKa3aTeIeM, CTENEeHb C JICUCTBUTEIBHBIM ITOKa3aTeseM,
norapudmM YucIa, CHHYC, KOCHMHYC W TaHTCHC IPOW3BOJIBHOIO 4YHCIIA,
OCTaTOK MO0 MOAYII0, PalMOHAIBHOE YHCIO, HPPALUOHAIBHOE YHCITO,
MHOECTBA HATYPAJIbHBIX, IEJIBIX, PAIIMOHATBHBIX, IEUCTBUTEIbHBIX YHCEIT,
YMEHUE HCIOJIb30BaTh NPHU3HAKH JCIMMOCTH, HAWMEHBIIUNA OO
JIEJIATETh ¥ HAMMEHBIIIee 001ee KpaTHOE, alropuT™M EBKITHIA TPU pelICHHH
3a/1a4; 3HAKOMCTBO C PAa3JTMYHBIMU MO3UIIMOHHBIMU CUCTEMAaMH CUUCIICHUS;
YMEHHUE BBITIOJHATHh BHIYMCIICHUE 3HAYCHHUI U TTPeoOpa30BaHus BHIpAXKCHHUI
CO CTEMeHsSAMH W JiorapudmaMu, MpeoOpa3oBaHuUsl NPOOHO-pAIIMOHATBHBIX
BBIPQXXCHHUI; YMEHHE ONEpUpPOBATh MOHATHAMH: IOCIEI0BATENBLHOCTD,
apudMeTHIecKasl MPOrpeccHsi, TeOMETPUYECKasi MPOTPECcCusi, OCCKOHEYHO
yObIBaromas reoMeTpuUecKast MIPOTPECCHsi; yYMEHHE 3a71aBaTh
MOCJICOBATEIPHOCTH, B TOM YHUCIIC C MOMOIIBI0 PEKYPPEHTHBIX (POPMYIT;
YMEHHUE OIEpUpPOBATh MOHSATHUSMHU: KOMIUIEKCHOE YHCIJIO, COMNPSHKEHHBIE
KOMILUIEKCHBIC YHCJIa, MOIYJIb U apryMEHT KOMIUIEKCHOTO 4mHcia, dopma
3aMUCH KOMIUIEKCHBIX 4HceNl (TeoMeTpudecKas, TPUTOHOMETpPUYECKas WU
anreOpanyeckas); yMeThb MPOM3BOAUTH apuMeTHUecKue AeUCTBUS C
KOMIUIEKCHBIMM ~ YHUCJIAMHM;  NPUBOJUTH  MPUMEPHl  HCIOIb30BAHUS
KOMIUIEKCHBIX YHCEJ; ONEPUPOBATH MOHATUSAMU: Marpuua 2x2 u 3x3,
ONpEeIEeTUTENb MAaTPUILIbl, TEOMETPUUECKUN CMBICI ONPEAEIIUTENS

YMeHue onepupoBaThb MOHATUSIMH: pallOHAIbHbIE, HPpPaLUOHAIIBHBIE,
NoKa3aTeJbHbIC, CTENEeHHbIe, Jorapu(pMUUECKUe, TPUTOHOMETPUUECKUE
YPaBHEHHS M HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONEPUPOBATH MOHATUSAMHU:
TOKIECTBO, TOXJAECTBEHHOE INpeoOpazoBaHHE, ypaBHEHUE, HEPABEHCTBO,
CUCTEMAa YPAaBHEHMH W HEPABEHCTB, pPaBHOCWIBHOCTb YpaBHEHHUH,
HEPAaBEHCTB U CUCTEM; YMEHHUE pelllaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBbI
C TOMOINIBIO Pa3IMYHbIX NPUEMOB; pelIaThb YpPaBHEHMs, HEPABEHCTBA U
CUCTEMBI C ITapaMeTpOM; IPUMEHSTh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI
JUIsL pellleHrs MaTeMaTHYecKHUX 3ajad U 3a7ad U3 pa3jIMuHbIX oljacTeil
HayKH U peaIbHOM JKU3HU

YMenue omnepupoBaTh MNOHATHAMH: (YHKIUS, UYETHOCTb (YHKIIHH,
NePUOANYHOCTh (DYHKIUH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH
GyHKIHMHA, IKCTpeMyM (YHKIMHM, HauOoJblllee W HAWMEHbIEEe 3HAYCHUS
(GYHKIIMM Ha NPOMEXKYTKE, HempepblBHAs (QYHKIUS, aCHUMIITOTHI rpaduxa




¢yHKIMHU, TIepBas U BTOpas MPOW3BOAHAS (YHKLIUH, TEOMETPUYECKUN H
¢u3nveckuif  CMBICT  MPOU3BOJAHON, TMepBooOpasHas, ONpeaeTEHHbBII
MHTETPa], YMEHHME HaXOAWUTh AaCHUMITOTHI rpaduka (YyHKIMH; yMEHUE
BBIUUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO U KOMITO3ULIAN
(GyHKLIUH, HAXOUTh YpaBHEHUE KacaTelbHOH K rpaduKy QyHKLIUHU; yMEHUE
HaXOJUTh MPOU3BOJHBIC 3JIEMEHTapHbIX (PYHKLIMH; YMEHHUE HCII0JIb30BaTh
IPOU3BOJIHYIO JUIsl HCCIENOBaHMA (PYHKLUUH, HAXOOUTh HAUOOJIbIIUE U
HaVMEHbIIME 3HAuYeHWs (QYHKUUN; CTPOUTH TpapuKd MHOTOUWIEHOB C
UCIIOJb30BaHUEM  amnapaTa MaT€MaTH4YEeCKOro aHajau3a; IPUMEHATh
IIPOM3BOJHYIO JUISl HaXOXKJIEHUS HAWIY4YILIEro PElIeHUs B MPHUKIAIHBIX, B
TOM YHCIJIE COIMATIBHO-DKOHOMHMYECKHX M (PU3UUECKUX 3a7adax; HaXOJUTb
IIOIAAN ¥ 00BbEMBI (UTYp C MOMOIIBIO MHTETrpaa; MPUBOAUTH MPUMEPHI
MaTeMaTHYeCKOro MOJEIUPOBAaHUS C TOMOUIBI0  AU(QepeHInaIbHbIX
ypaBHEHUU

YMenne onepupoBaTh MOHATHIMH: rpaduk GyHKINU, oOpaTHas (yHKIWS,
KOMIO3uIusl (PyHKIMHA, JuHEHHas QYHKOWSA, KBaIpaTU4Has QYHKIUS,
pannroHanmbHass (QYHKIOWSA, CTeNEeHHAs (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKUMH, OOpaTHBIE TPUTOHOMETpUYECKUEe (GYHKLMHU, IOKa3aTelbHas M
jgorapupmuueckass (GYHKLIMH; YMEHUE CTPOUTh TpapUKH H3YYEHHBIX
(GyHKLUH, BBITOIHATE NMpeoOpa3oBaHus rpaduKoB (PYHKIHMA, UCIIOIb30BaTh
rpaduKu U1 U3Y4EHUs MPOLECCOB U 3aBUCUMOCTEH, IpU pelleHUH 3a/ad
U3 APYrux y4eOHBIX MPEIMETOB W 33134 M3 peabHOW JKU3HH, BBIPAXKATh
dbopMysaMu 3aBUCUMOCTH MEXAY BEJIUYMHAMU; HCIIOJNb30BaTh CBOMCTBA U
rpaduku  (QyHKIUN I8 pEIIeHHUs] YpaBHEHUM, HEPaBEHCTB W 3ajad C
napaMerpamu; H300pakaTb Ha KOOPAMHATHOM IIJIOCKOCTH MHOKECTBA
pELIEHNI ypaBHEHUI, HEPABEHCTB U X CUCTEM

VYMeHue pemath TEKCTOBbIE 3aJaud pa3HbIX THUIOB (B TOM 4YHUCIIE Ha
MPOLIEHTHI, JTOJIM U 4YacTH, Ha JBUXKEHHE, padOTy, CTOUMOCTb TOBApPOB U
yCIIyT, HaJOTH, 3a/a4i U3 00JacTU yNpaBJEHUS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABJIATH BBIPAKEHUS, YpPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCJIOBHMIO 3aJaud, HCCIECNOBATH IIOJYYEHHOE pEIICHHE W
OLIEHUBATh IPaBAONOJOOHOCTh PpE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
pealbHBIE CUTyallUM Ha s3bIKE MAaTEMaTUKH; COCTABJIATH BBIPAXKCHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBUIO 3a7a4M, UCCIECA0BAThH
IIOCTPOCHHBIE ~ MOJIEJIM  C  HUCIOJb30BAHMEM  ammapata  aureoOpsl,
MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue omepupoBaTh MOHSATHUSMHU: CpelHee apuMeTHdeckoe, MeauaHa,
HauOoJblllee U HAUMEHbIIIee 3HAYCHHsS, pa3Max, IUCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0opa; yMEHHE H3BIEeKaTh, WHTEPIPETUPOBATH
nH(popMaInio, MPeACTAaBICHHYI0 B TaOauIlaX, Ha JAMarpamMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA peajbHBIX MPOIECCOB M SIBJICHUN; MPEICTaBIATH
uHpOpMaIMi0O C TOMOIIBI0 TaOMWIl W  JOUarpaMM; HCCJIENOBAThH
CTATUCTUYECKHUE JaHHBIC, B TOM YHCIE C TPUMEHEHHWEeM TpaduuecKux




METO/IOB M 3JIEKTPOHHBIX CPEACTB; Tpa@HUUECKH HCCIEA0BATh COBMECTHBIC
HAOJII0JIEHUS C IOMOILBIO JUarpaMM pacceMBaHUs U JIMHEHHON perpeccun

YMeHue omnepupoBarh MOHATUAMH: CIy4alHBIA ONBIT W Clly4ailHOE
coOBbITHE, BEPOSITHOCTh CIY4allHOTO COOBITHS; yMEHHE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TpapUUECKUX METO/M0B; INPUMEHATH
(GopMyNBl CIIOKEHUS M YMHOXEHHS BEpOATHOCTEH, (opmMmyny MonHOMA
BEpOSATHOCTH, (popmyny bepHymnn, koMOuHATOpHBIE (HAKTHI M (OPMYIIHI;
OLICHMBAaTh BEPOATHOCTH pEaJbHBIX COOBITHI; yMEHHE OIEPUPOBATH
MNOHATUSIMM:  CIy4yailHasT  BeJNIMYMHA, PpACHpPEIEICHHE BEpOSITHOCTEH,
MaTeMaTHUYeCKOe OXHJaHWe, JUCIepCHs W CTaHIApPTHOE OTKIOHEHHE
CIy4ailHOM  BeJIMYMHBI, (DYHKUMM  pacrnpefeNieHuss U  IUIOTHOCTHU
PaBHOMEPHOT0, MOKA3aTeIbHOIO U HOPMAJILHOTO paclpeesieHuid; yMeHue
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PAaCHpeeNIeHUN A peLIeHUs 3ajady;
3HAaKOMCTBO C TOHSTHSAMH: 3aKOH OOJIBIIMX YHCEJ, METOJbI BEIOOPOUHBIX
MCCIICIOBAaHMIA; YMEHUE IPUBOINUTH PUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX
qucesl B MPUPOIHBIX M OOILECTBEHHBIX SIBJICHUSIX; YMEHHUE ONEpUPOBATH
NOHATUSIMM:  COYETAHUE, IIEPECTAHOBKA, YMCIO COYETAHUH, YHUCIO
nepecTaHoBok; OuHOM HbIOTOHA; yMmMeHHME TPHUMEHSTh KOMOWHATOPHBIE
bakTbl W pacCyXAe€HUS AN pelIeHUs 3a7ad; OLEHUBATH BEPOSTHOCTH
peallbHbIX  COOBITHI;  COCTAaBIATH  BEPOSITHOCTHYIO  MOJEIb U
WHTEPIPETUPOBATH MOTYUCHHBIN pe3ynbTatT

YMeHHe  OIepupoBaTb  MOHATUAMM: TOYKa, IpsMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA yIja, IJIOCKUN yroJ, ABYTrpaHHBIN
YIoJj, TPEXTPAHHBIA Yroj, CKPEIIMBAIOLIUEC IpsAMbIE, NapaJIEIbHOCTh U
NEPHEHAUKYIIAPHOCTD MPAMBIX U IIOCKOCTEH, YTOJI MEXAY NPAMBIMH, YIoOJI
MEXIY NPSAMON U INIOCKOCTBIO, YIOJ MEXAY IIIOCKOCTSAMHU, PACCTOSIHUE OT
TOYKU JI0 INIOCKOCTH, PACCTOSIHME MEXKIY IPSIMBIMHU, PACCTOSHUE MEKIY
IJIOCKOCTSIMU; YMEHHME HCIIOIb30BAaTh IIPU PELICHUH 33a7ad W3Y4YCHHBIE
(GakThl U TEOpEeMbl MJIAHUMETPUHU; YMEHHE OLICHHBATh pa3Mepbl 00BEKTOB
OKPY’KaOIIETO MHpPA; CTPOUTH MAaTEMaTH4YECKHE MOJEIU C IIOMOIIBIO
FEOMETPUYECKUX TIOHATUM M BEIWYMH, pEIIaThb CBSI3aHHBIE C HUMH
[IPaKTUYECKUE 3a0a4U
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YMeHue onepupoBaTh MOHATHAMH: IUIOMIAJb (UTYphl, 00BEM (Urypsl,
MHOTOTPaHHHUK, MPAaBWIbHBIM MHOTOIDaHHUK, CEYEHHE MHOIOIpaHHUKA,
KyO, mnapajuienenumnesn, npusma, nOupamuaa, ¢urypa U MOBEPXHOCTh
BpallleHHs, LUWIMHIP, KOHYC, map, cdepa, IUIomaab cdepsl, IIO0MATb
MOBEPXHOCTU TNHPAMHJIbl, TPU3MbI, KOHYCa, LMIMHIpa, O00BEM Kyoa,
IPSIMOYTOJIBHOTO  NapajuleNieNuea, NUPaMUIbl, IPU3MBI, LWIMHIPA,
KOHyca, Illapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs] KOHyca W LWIMHJpA,
napajjieNibHble OCH WM OCHOBAaHHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromascss c@eppl, MWINHAPA, KOHYCAa; YMEHHE CTPOUTh CEUYEHHE
MHOTOTpaHHHUKa, HM300pa)kaTh MHOTOTPAHHUKH, (DPUTYphl U TOBEPXHOCTHU
BpallleHUs, UX CEYEHMsI, B TOM YHCIIE C IOMOIBIO AJIEKTPOHHBIX CPEICTB;




yYMEHHE MPHUMEHSTh CBOMCTBA T€OMETPUYECKHX (HUTYp, CAMOCTOSTEIHHO
(dbopMynHpOBaTh ONpeAETICHUS H3ydaeMbIX (PUTYp, BBIABUTATh TMIIOTE3BI O
CBOWMCTBAaX M MpPHU3HAKAX TEOMETPUUYECKHX (UTyp, OOOCHOBBIBATH HIIU
OmpoBepraTh HX; YMEHHE TMPOBOAUTH Kiaccupukauui Quryp 1o
pa3IMyYHBIM [PHU3HAKaM, BBIMOJHATh HEOOXOAUMbIE JIOTIOJIHUTEIbHBIC
MIOCTPOEHUS
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YMeHue omnepupoBaTh IMOHSATHUSAMHU: JIBIDKEHHE B  IMPOCTPAHCTBE,
napajuleIbHBIA TIEPEHOC, CUMMETPHUsl Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe TOM00MS, MOA0OHBIE (UTYPBI, YMEHHE
pacrio3HaBaTh paBHbIE W MMOJMOOHBIE (DUTYPBI, B TOM YHCJIE€ B TPUPOJE,
HCKYCCTBE, apXUTEKType; HMCIOJIb30BaTh T€OMETPUUYCCKIE OTHOIICHHUS TPU
peLICHUH 3a7a4; HaXOJUTh T'€OMETPHUYCCKUE BEIUYMHBI (JJIMHA, YTOJI,
ioniaib, 00bEM) NpuU pelIeHu  3a7a4 U3 ApYyrux yueOHbIX IPEIMETOB U U3
peaTbHOM KM3HU; YMEHHUE BBIYHCIISATH TEOMETPHUCCKHAE BEIUYHHBI (JIITMHA,
yroJI, IUIOIIa/b, O0BEM, IJIOMAJb IMOBEPXHOCTH), WCIIONB3YS H3y4CHHBIC
GbopMyIIbI ¥ METOJbI, B TOM YHCJC: IUIOIMAAbh MOBEPXHOCTU ITHPAMHUIBI,
MIPU3MBI, KOHYCA, IIWJINHJIPA, TUIOMAAb chepbl; 00bEM Ky0a, MPsMOYTOJIEHOTO
napauiesienurnesa, MMPaMuIbl, PU3MBI, HIHMHIpPA, KOHYCa, I1apa; YMEHHE
HAXOJUTh OTHOLIEHHE 00BbEMOB MOIOOHBIX QUTYP
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YMmenune OINICpHUPOBATHL INOHATHUAMHU: HNPAMOYIroJibHad CHCTEMa KOOpAWHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAWHATHEI BCKTOPA, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpa Ha YHCIO, PaA3JI0KCHHUEC BCKTOpaA II0 6a3Hcy,
CKaJIIpHOC  IPOU3BCACHHUE, BCKTOPHOC IIPOU3BCACHHUC, YIoll MCKIY
BCKTOpaMU; YMCHHUC UCIIOJIb30BATh BeI(TOpHLII\/’I u KOOpZ[HHaTHLIﬁ METOO OJIA
peliCHUs TCOMETPUUCCKHUX 3a/ldad U 3aaa4 APYIrux y‘Ie6HHX npeaAMeTOB
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YMeHnue BbIOMpaTh NOAXOASAIINNA METON JUIsl pEelIeHUs 3aJaud; TOHUMaHHe
3HAYMMOCTH MAaTE€MaTUKM B M3YYEHHU MPHUPOJIHBIX U OOLIECTBEHHBIX
IPOLIECCOB U SBIECHUN; YMEHHUE pacClO3HABaThb IPOSBICHUE 3aKOHOB
MaTE€MaTUKU B MCKYCCTBE, YMEHHUE IPUBOAUTH IPUMEPHl MaTEMATHYECKUX
OTKPBITUMA POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAyKH

HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D

MO MATEMATHUKE
Kox IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BIYUCTICHUS
1.1 Harypansusle u nensie uncna. [Ipu3HAKU A€TMMOCTH 1IEBIX YHCE
12 Panmonaneubie  ywcna. OOBIKHOBEHHBIE W JIECATUYHBIC JIPOOH, MPOLIEHTHI,
OecKOHEUYHBIE TIEPUOANYECKUE APOOH
1.3

Apudmernueckuil KOpeHb HaTypalbHOM creneHu. JIeHCTBHS C apuUPpMETHYECKUMHU




KOpHSIMH HATYPAJIbHOM CTEIIEHU

CreneHb ¢ menasIM IokazareneM. CTeneHb ¢ paluOHAJIbHBIM ITIOKAa3aTCJICM. CsoiicTBa

1.4
CTETeHU
15 CuHyc, KOCMHYC ¥ TAHT€HC YHCIOBOIO apryMeHTra. ApKCHUHYC, apKKOCHHYC,
ApPKTAaHT'€HC YUCIIOBOTO apryMeHTa
1.6 | Jlorapudm uncna. JlecaTUUHBIE U HATYpANbHBIE TOrapu(MbI
JleiicTBUTENbHBIE YKCaa. ApU(PMETHUECKHUE OTEepaliK C IeHCTBUTEIbHBIMU YUCIAMU.
1.7 | Ipubnmxénnkle BRIUKMCIEHNS, NPAaBUIa OKPYITICHHS, MPUKUIKA U OLEHKA Pe3ylbTaTa
BBIYMCIICHU I
1.8 ' TIpeo6pasoBanue BeIpaXKeHHI
1.9 ' Kommnnekchble uncna
2 VpapHeHus U HEPaBEHCTBA
2.1 Iensle u ApoOGHO-PALUOHATBHBIE YPABHEHHS
2.2 WppanuoHanbHble ypaBHEHHUs
2.3 TpuroHomeTpuuecKue ypaBHEHHUs
2.4 Tloka3arenbHbIC U norapuMudecKue ypaBHEHHS
2.5 llensle u ApoOHO-PALMOHATLHEIE HEPABEHCTRA
2.6 HppaunoHaibHpie HEPAaBEHCTBA
27 Tloka3zaresbHbie U norapuMUIecKue HEpaBEHCTBA
2.8 TpuroHoMeTpHYecKHe HEPABEHCTBA
2.9 CucreMbl 1 COBOKYIMHOCTH ypaBHEHHI I HEPABEHCTB
2.10 ' VpapHeHus, HepaBeHCTBA U CUCTEMBI C TAPAMETPAMH
2.11 = Marpuna cucTeMsl THHEHHBIX ypaBHeHHH. OnpeaeauTelb MaTPHIbI
3 | ®dyukuuu u rpaduKu
31 OyHkuMs, cnocodbl 3amaHus ¢(yHkuuu. I'padux Gynkuuu. B3aumHO o0OpatHbIE
¢yukuu. YérHple u Heu€THble QyHKIMH. [lepnoauueckue GpyHKkunu
O6mactp ompeneneHrus W MHOXECTBO 3HaueHUW ¢yHkuuu. Hymm QyHKum.
39 [IpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHMH.
Makcumymbl W MUHUMYMBI ¢GyHKIMH. HauOonpiiee W HaWMEHbIIEe 3HAYCHUE
(GYHKIIUU Ha IPOMEXKYTKE
33 CrenenHast QyHKIHS C HATypaJIbHBIM U IIeNIbIM MoKa3zareneM. E€ cBoiicTBa u rpaduk.
CgoiicTBa 1 rpadK KOPHSI 1-0¥ CTETICHU
3.4 Tpuronomerpuueckue GpyHKIHH, UX CBOWCTBA U rpaduKu
3.5  TlokasarenbHas u norapupmMuueckas GpyHKIUM, UX CBOHCTBA U rpaduKu
3.6 Touku paspbiBa. AcuMnToThl rpadukos GyHkuuii. CBoicTBA (QYHKIHH, HENPEPLIBHBIX




Ha OTPEC3KEC

3.7 TlocnenoBarenbHOCTH, CIIOCOOBI 3a1aHHUs T1OCIEI0BATENLHOCTEH
3.8 Apudpmernueckas u reomeTpudeckas nporpeccun. GopMyna CIOKHBIX IPOLEHTOB
4 Hauana MaTeMaTHYeCKOro aHAIN3a

4.1 | Ipowussoxuas pynkuuu. [Ipon3BoaHbIE FMEMEHTAPHBIX (HYHKIMI

[IpumeHeHne mNPOU3BOAHONM K HCCIEAOBAaHHIO (YHKIHMA HAa MOHOTOHHOCTH U
4.2 | skcrpemymbl. HaxoxkneHue HauOONBIIEr0 M HAUMEHBINETO 3HA4YeHHs (QYHKIUM Ha
OTpE3Ke

4.3 TlepsooGpasnas. Uurerpan

5 | MHOKecCTBa M JIOTHKa

5.1  MmuoxecTBo, onepanuy Hajx MEOKecTBaMH. J[uarpamMmsl Diinepa — Benna
5.2 Jloruka
6 | BeposATHOCTb M CTATHCTHKA
6.1  OnucarenbHas cTaTUCTUKA
6.2 BeposTHOCTB

6.3 Komb6uHaTtopuka

7 Teomerpus

7.1 | ®urypsl Ha WI0CKOCTH

7.2 TIpsiMble U MIOCKOCTH B IIPOCTPAHCTBE

7.3 | MHOrorpaHHUKH

7.4 | Tena v IOBEPXHOCTH BPaLIEHUS

7.5 | KoopamHATHI ¥ BEKTOPHI

YYEBHO-METO/JNYECKOE OBECIIEYEHUE OBPA3OBATEJLHOIO
MPOILIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

Mopakosud A.T"., Cemenos I1.B.; Y. 2: Mopakosua A.I'. u nip., mox pen. Mopakosuua A.T.
Anrebpa u Havyasa MateMatuueckoro ananuza, AO "U3marensctBo "IIpocBemenne"

METOINYECKHUE MATEPHAJIBI JJJIAA YYUTEJIA

B.U. I'muz6ypr. Anrebpa u Hayana Matematudeckoro ananusa 10-11 knacc. KontponsHbie paboTh
(mpoubHBIN ypOBEHB) M yHalmxcs 001eo0pazoBaTenbHbIX yupexaenuit / B.U.I'mu30ypr; nox
pen. A.I'. Mopakosuua..- M.: MHemo3uHa,

JI.A. AnekcannpoBa. AnreOpa 1 Hayajga MaTeMatniyeckoro ananusa 10-11 kiacc.
CamocrosiTenpHbIe padOTHI AJI YYAIUXCs 0011e00pa3oBaTebHBIX yupexkaeHuit / JILA.
AunekcannipoBa; nmox pea. A.I'. Mopakosuya.. - M.: MHeMo3uHa,



A.H. Pypykun, JI.IO. XomyToBa, O.FO. YUekanora [loypounsie pazpabotku mo anredpe k YMK
A.I'. Mopakosuya u n1p. (M.: Muemosuna» 10-11 knacc. M.: «BAKO» (B momolIis MIKOJIEHOMY
YUUTEITIO).

E.Il. Henun. KommnekcHast moaroroska k EI'D u T'MA. Anrebpa. 7-11 knace. Onpenenenus,
CBOWCTBa, METObI perienus 3aaay B Tabnunax. MJIIEKCA. Mocksa,

EI'D. MaTtemaruka: ba3oBblif ypoBEHB: TUIIOBBIE 3K3aMEHAIIMOHHBIE BapuaHThl: 50 BapHaHTOB/ 10T
pen. U.B. Slmenko. — M.: U3parenbcTBo «K3aMen»,

EI'D. Marematuka. [IpodunbHbIi YpOBEHB: TUIIOBBIC YK3aMEHAIIMOHHBIC BAPHAHTHI: 36
BapuaHToB/ niof pea. 1.B. Slmenko. — M.: M3naTenbcTBO «DK3aMeH» U Ap.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

www.edu.ru (caiit MOuH P®).

www.school.edu.ru (Poccutickuii o0ieo0pazoBaTenbHbIN TOPTAN) U JIp.

www.pedsovet.org (Bcepoccuiickuit TaTepner-nencoser)

www.fipi.ru (caift @eaepanbHOr0 HHCTUTYTA MEIArOTHYECKUX U3MEPEHH).

www.math.ru (MHTepHeT-IOAIEPKKA YUUTETIeH MaTeMaTHKH).

www.math100.ru

www.mccme.ru (calT MOCKOBCKOTO LIEHTPa HEMPEPHIBHOIO MAaTEMATHUYECKOT0 00pa3oBaHusl).
WWW.it-n.ru (CeTb TBOPUECKUX yUUTEIEH)

www.som.fsio.ru (cereBoe 00beTUHEHUE METOIMCTOR)

http://mat.1september.ru (cailT razersl «MaTeMaTuKa)

http://festival.1september.ru (¢pecTuBans negarorudeckux uaen «OTKpoIThI ypok» («IlepBoe
CEHTSIOPS»)).

www.exponenta.ru (oOpa3oBaTeNbHbIN MaTeMaTHUYECKHUI CaT).

www.math.ru/lib (37exTpoHHas MaTemMaTuyeckas OuOIMOTEKA).
http:/school.collection.informika.ru (equHas Kosnekus LUPPOBEIX 00pa30BaTENbHBIX PECYPCOB).
www.kokch.kts.ru (on-line TectupoBanue 5-11 knaccsl).

http://teacher.fio.ru (meparornyeckas Mmactepckas, ypoku B UHTepHeTe u apyroe).
http://mega.km.ru (Merasnuuxnoneaus Kupunna u Medoaus).

http://www.rubricon.ru, http://www.encyclopedia.ru (caliTbl « DHIIUKIOTICAHIN).



