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MNOACHUTEJIBHASA 3AIINCKA

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

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

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

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

B ocnoBe wmeroauku oOydeHus aireOpe M HayalaM MaTeMaTH4YeCKOTro
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEHHUS.

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



COJIEPKATENbHO-METOANYECKUE JHHUM HW3YYaroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
Jpyr JIpyra W MOCTETEHHO HACHIIIAACh HOBBIMM TEMaMH U paszjienamu. JaHHBIHA
y4eOHBIA KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
goruka u apyrue. Ilo Mepe Toro kak oOywaromuecs OBJIAJIEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIEIOBaTeIbHO (hopMupyeTcs U
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYEeCKYI) MOJEIh pPEalbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYCHHbIE NPU U3YYEHUU y4eOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3aauu, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111ero oopa3zoBanusi. Ha ypoBHe cpeanero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJKY, BBIIOJHATH NPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpaKEHUS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puUYecKue 3aJayd M ONEepaluu: JeJIeHHE Halelo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocnenoBaTeNbHOMY paCIIMPEHUIO Kpyra HCIHOJIb3YEMbIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MAaTeMaTUKH KaK HayKH W € POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynbrare 0OydJarmuecss OBIAAEBAIOT PA3IMYHBIMH  METOJAMH  PCIICHHS
palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepkammx mnapameTpel. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPH PEIICHUH MPHUKIAIHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJCHUE HauOOJBIINX M HAaUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAKCHUM, a TAaKXE BBIPAKCHUH,
COJEpKalllMX CTENEHU U JiorapupMbl. bnaronaps u3ydeHHIO anreOpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccykaeHuid, paboOTl C  CHUMBOJBHBIMM  (OpMaMu,  IpPeICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB U HepaBeHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYrMMH JIMHUSMHU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pElIeHHEeM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Oonbllloe BHMUMAaHHE
yaensercss GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (OPMYJIAMH 3aBUCUMOCTH MEKITY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuyHoil dopme: aHATUTHYECKOU, Tpaduueckoil U cimoBecHo. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauana MareMaTnyeckoro aHaiu3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPHUTh KPyI KaK MaT€MaTHYECKUX, TaK U NPHUKJIAJHBIX 3a]ad,
JOCTYIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHMsl TmpolueccoB. JlaHHasg colep)karelibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-DKOHOMMYECKHX, 3aJla4axX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTH4ECKOTrO
aHalln3a CIOCOOCTBYET Pa3BUTHIO a0OCTPAKTHOTO, (OpMaiIbHO-JIOTHUECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecs: y3HaIT O



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

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TIpeiaraloT Han0oJiee YHUBEPCATIbHBIA SI3BIK, OOBEIUHSIONINN BCE pa3Jeibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOydarolmeMmycss IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €r0O JJIsi BHIPAKEHHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTUIO JIOTHYECKOTO MBIILICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJICIHUPOBAHUS, KOTOPBIC MPU3BAHBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3TUX MOJEIEH C TOMOIIBIO afmapara aireOpbl |
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KXK/IBIN U3 Pa3/eioB MPOTPaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh MW KOHKPETU3UPOBATH  MPOOJIEMY.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca «Anredpa 1 Hadasna
MaTeMaTHYECKOTO aHATN3ay.

Ha wusyuenue yueOHOro kypca «AnreOpa W Hadajla MaTeMaTH4YECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
KJiacce — 136 4acoB (4 yaca B HEJIEITI0).



COAEPKAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

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

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMy € JCUCTBUTENIBHBIMU  4YHCIaMUA.  Moayiib
JIEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TPABUIIA
OKpYTJICHUSI, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

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

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOMCTBA.

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

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

CHHyC, KOCHMHYC, TaHT€HC, KOTAaHT'€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTAaHT'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

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

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

[IpeoOpa3zoBaHUs YNCITOBBIX BBIPAKEHUN, COIEPKAIINX CTEIIEHN U KOPHH.

HNppaunonanbHbie YpaBHEHUS. OCHOBHBIE METO/IbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)eHH, COEPIKALIUX JOrapru(MBbI.

Jlorapudmuueckue YPAaBHEHHUS. OcCHOBHBIE METO/IbI peLIeHMs
Jorapu(pmMHUECKUX YpaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHUMH. MarTpuua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKH CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MaTPHI] U OTIPEIEITUTEIIEN.

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

DOyHkuuu U rpapuku

@yHkusA, crnocodbl 3aaaHus (QyHKIuU. B3auMHO o00patHble (QyHKIUU.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

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

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

CrenenHas (pyHKIMS ¢ HATypaJbHBIM U 1I€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadpukoB GyHKUUNA 1Sl peLICHUs YpaBHEHUM.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

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

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuno yObIBaromas
reoMmerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YyOBIBAIOIIEH reOMETPUUYECKON
IIPOrpecchu. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncino e. PopmyJia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTPeccCUU Ul PELIEHUs pealbHbIX —3a1ay
MIPUKIIATHOTO XapaKTepa.



HenpepbiBHbIE (QyHKIMH W HX CBoMcTBAa. ToukuM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble QyHKIMU. OnpeaeneHne, FreOMETpUUECKUl U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

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

MHokecTBa M JIOTHKA

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

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yuciaa v BIYMCICHUSA

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

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna MyaBpa. Kopau N-oii cTeneHru U3 KOMIUIEKCHOrO uuchia. [IpuMenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs (PU3UYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

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

OT60op  KOpHEH  TPUTOHOMETPUYECKUX  YPAaBHEHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEUICHUS CHCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHMM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

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

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

Havasa MmaTeMaTH4€CKOro aHaJIN3a

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

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadyax, JUIsl OIpPENENIEHHs] CKOPOCTH M YCKOPEHHMs Ipolecca,
3aJlaHHOTO (HOPMYJIION 1K TpaduKoMm.

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

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Brruucnenue
onpenenéHHoro uarerpaia mno ¢popmysie Hetorona-JleiOuua.

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

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



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

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMErocs Kak akKTUBHOTO H
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIIMAJbHBIMA HWHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

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

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIIOUAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEeUIeHUH, pacCy ACHUI, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUM U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

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



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oOBaHHIO W
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON U COIMATBLHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJI1 OKPY’KaIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
pPa3BUTUS M 3HAYMMOCTH JUIsl DPa3BUTUS LMBUJIU3AIMU, OBJAJEHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

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

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

BBISIBIIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MIPOTHBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

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

IPOBOJUTH CAMOCTOSTEIBHO JI0KA3aTEeIbCTBA MATEMATHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, PUBOIUTEH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHUS U BHIBOJIbI;

BBIOMpaTh cmoco0 pemnieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHWS, BBHIOMpATh HauOoJiee TMOAXOAAIMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBarTeabCcKHe JeiiCTBUSA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMu, SIBJICHUSIMHU, TIPOILIECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IIpollecca, a TakKKe BbBIABUTATh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

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

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HHPOPMAIMIO PA3NIUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

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

OLIEHUBATh Ha/IEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMU  OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIMNA, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3EHTALMN U OCOOCHHOCTEN ayAUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

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

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

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBICHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl mpu pemeHud Yy4eOHbIX 3aJady, NPUHUMATh IIedb COBMECTHOMU
NeSATETbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

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

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 kiaacce oOydaromuiics MHOJYYUT CIEIYIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATIU3ay:

Yuciia ¥ BBIYUCTICHUSA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas JApoOb, TMPOIEHTHI, HWPPALUOHATBHOE YHCIO, MHOXECTBA
pPAlMOHAJIBHBIX U IEMCTBUTENIBHBIX YUCEN, MOIYJb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIKEHHBIC BBIUYMCIICHUS, PABUJIA OKPYTIICHUS, MPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

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

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(PUIIMEHTaMU, KOPHM MHOIOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKUU CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
MCCIIEA0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MaTpULl U ONIPENEIIUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

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

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUISt npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTENbHbIE U
Jorapu(pMuUecKre ypaBHEHUS, HAXOJAUTh UX PEUICHHS C TIOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKHUe (HOpMYIIbI TS TPeoOpa3oBaHuUs
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE aureOpbl, COCTaBIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO O0OpaTHble (QYHKIUH, KOMOo3uuus GyHKUMA, Tpaduk QyHKIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: UETHBIE M HEYETHBbIE (PYHKIUH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOKa3zareneM, rpapuk CTENeHHOW (YHKIMH C HAaTypaJbHBIM M IEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTeneHW Kak (DyHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJeieHe TPUTOHOMETPUYECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUSAMU: apuMeTHUecKass U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUYECKas MPOrPECCHs], TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, (OpMYJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOrPECCUM JJI PELIEHUs peajbHBbIX 3aJad MPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTEPUPOBATH MOHATUAMU: TTOCIEOBATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpPUpPOBaTh MOHATUSMHU: HENPEPBIBHbIE (QYHKIHMH, TOUYKU
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpPOBaTh MOHATUSAMHU: TIEpBasi U BTOpPas IPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOZHO OIEpPHpPOBaATh TMOHATHUSAMHU: OIpEACIICHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMEeTHbIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM paboyeil mporpamMmbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsia v BBIYMCJICHUSA:

CBOOOZIHO OMEpUpOBaTh MOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTHU
uenbix yucen, HOJl 1 HOK HaTypanbHBIX 4ncen 1uis peleHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIC YHCIa B ajareOpanmyeckoil u
TPUTOHOMETPUUECKOH (hopMe, BBIIOJIHATH apu(PMETUUECKUE ONEpal C HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOO/IHO OMNEPHUPOBATH MOHITUSIMU: HUPpALMOHANBHBIC, MOKa3aTelbHbIE U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMIEHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUYECKUX YPaBHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXE 3a71a4 C [TapaMeTPaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUSI, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ1a4H,
UCCIIEIOBATh TMOCTPOEHHBIE MOJEIM C MCIOJB30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHkmii;

NPUMEHITh (GYHKIUU JJIS MOJEIMPOBAHUS W HCCJICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO Ui HAXOXKJICHHUS HAWIy4YIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmyion wim
rpaduKom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEpPBOOOpa3Has, ONpeACTEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha MpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3ngeckoro Xapakrepa, CpeAcTBaMu MaTeMaTH4YeCKOTO aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KourpoJusbnbie | IIpakTHyeckue
n/n NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
MHOXECTBO I€HCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkiun u rpaduku. CreneHHas QyHKIHS C 12 1
LIEJIBIM [TOKa3aTeIeM
3 Apudmernueckuit KopeHb N-0if CTENEHH. 15 1
HppanmonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
yYpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapumuueckne ypaBHEHUs
6 Tpuronomerpuyeckue BeIpaXXeHUs U 99 1
ypaBHEHHUS
ITocnenoBareabHOCTH U MPOTPECCUH 10
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie | IHpakrueckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypesI
1 HccnenoBanue QyHKIHIA ¢ TOMOIIBIO 99 1
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUECKUX (YHKITHHA. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHBIC U 24 1
norapuMuUecKrue HepaBeHCTBA
KommiekcHbie uncna 10
HartypanbHble 1 1e5bie yncia 10
CucTeMbl paliMOHATBFHBIX, UPPAIMOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUI
8 3aza4yu ¢ napaMmeTpamu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHBbIE
Ne Hdara uudgposbie
n/n Tema ypoka Bcero Kontpoabie | Hparxrireckite u3ydeHnusi | odOpa3oBaTe/IbHbIE
padoThI padoThbI pecypenI
1 MHOXeCcTBO, Orepauu HajJ MHOKECTBAMHU 1
U UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpumeneHne TeOpEeTUKO-MHOKECTBEHHOTO 1
amnmapara JJis pelieHHs 3a1a4
Panmonaneueie yncna. OOBIKHOBEHHBIE U
4 JECSITUUHbIE IPOOH, IPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKUE TPOOH
Panmonaneubie uncna. OOBIKHOBEHHBIE U
5 JECSITUUHbIE IPOOH, IPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONMUECKHUE TPOOH
6 [Tpumenenue apobeli U MPOICHTOB IS 1
pEIICHUS IPUKIATHBIX 3a7a49
7 [Tpumenenue apobeli U MPOICHTOB IS 1
pElIeHUs TPUKIaJAHbIX 3a7a4
8 JleicTBuTenbpHbIE Ynciia. PalimonanbHbIe U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepauu c 1
JIEHCTBUTEIbHBIMU YU CIIAMU
10 Mopyib JEHCTBUTEIBLHOIO YHUCIIA U €T0 1




CBOMCTBA

11

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIA
OKpYIJICHUS, IPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

12

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPaBEHCTB

14

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPaBEHCTB

15

MHoOroujieHsl OT OAHOU NEPEMEHHOM.
Jlenenne MHOro4JIeHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

16

MHorouseHsb ¢ eabIMA KO3 PUITUEHTaAMH.
Teopema Buera

17

Pemenne cucrteM TMHENHBIX YpAaBHEHUI

18

Pemenue cucrem JIMHENHBIX YpaBHEHUI

19

Martpuna CUCTEMBI IMHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20

Ornpenennurens MaTpULbl 2X2, €ro
T€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[TprMeHeHue onpeaenuTeNs 1 peleHus




CHUCTEMBI JINHEWHBIX YPAaBHEHUI

22

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

23

Pemenuie npukiaaHbIX 3a7a4 ¢ TOMOIIIbIO
CHCTEMBbI JINHEHHBIX YPaBHEHUN

24

KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JUHENUHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOOBI 3a/1aHUs (QYHKITUH.
B3aumuo oOpatHbie ¢pyHkimu. Kommosums
byHKIUI

26

I'paduk dpyHKIMU. DIeMeHTapHbIE
npeoOpa3zoBanus rpadukoB QyHKUINN

27

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHu# QpyHkiuu. Hynu ¢pyHkum.
[IpomexyTKkH 3HaK OCTOSTHCTBA

28

YérHble U HEUETHBIE (PYHKIIUU.
[lepnoauueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (pYHKIIHH

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKIIUM Ha IPOMEXKYTKE

30

JluneliHasi, KBagpaTU4Has U JPOOHO-
JAvHeNHas pyHKIUH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHre TPpaPUKOB ATUX PYHKITUN

32

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHre TpaPuKOB ATUX PYHKITUN




Crenens ¢ LICJIBIM MOKa3aTeneM. buaom

33 HeroTona

34 Crenens ¢ 1eabIM 10Ka3zarenaeM. bunom
Herorona
Crenennast GyHKIUS C HATYpalIbHBIM U

35 LIeJIbIM ITOKa3aresneM. E€ cBolicTBa 1
rpaduk

36 Kontponbnas pabora: "Crenennas
byukus. E€ cBoiictBa u rpaduk"

37 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTEIEHU U €ro CBOMCTBA

38 ApudpmeTnuecknii KOpeHb HaTypaJIbHOU
CTEIICHU U €ro CBOMCTBA

39 [IpeobpazoBaHus YMCIOBBIX BHIPAKCHUH,
COJIepKaliX CTENEHU U KOPHU

40 [TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepXkKaIINX CTENIEHU U KOPHU

41 [TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
CoJIepXkalInX CTENEHU U KOPHU
HppaunonanbHble ypaBHeHNs. OCHOBHBIE

42 METO/Ibl PEIICHHS UPPAIlMOHATBHBIX
YpPaBHEHUNU
HppaunonanbHble ypaBHeHNs. OCHOBHBIE

43 METO/Ibl PEIICHHS UPPAIlMOHATBHBIX
ypaBHEHUU
Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE

44 METO/Ibl PEIICHHS UPPAITHOHATBHBIX

ypaBHEHUU




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

45 VPPALMOHAIIBHBIX YPAaBHECHUM

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHATIbHBIX YPaBHEHUM

47 PaBHOCWIIBHBIE ITEPEXOBI B PELICHUH
UPPALMOHATIbHBIX YPaBHEHUM

48 PaBHOCWIIBHBIE NTEPEXO/BI B PELICHUH
VPPALMOHATIbHBIX YPaBHECHUM
CoiicTBa u rpaduk KOpHS N-0if cTeNeHN

49 KaK ()YHKIIMH OOpaTHOW CTETNCHH C
HaTypaJIbHBIM I10Ka3aTeNIEM
CgoiicTBa u rpaduk KOpHS N-0ii cTeNeHN

50 Kak (PyHKIIMH OOpaTHON CTEINEeHHU C
HaTypaJIbHBIM I10Ka3aTelIeEM
KonTponbhas pabota: "CsoiicTBa u rpapuk

o1 KOpHs N-oM crenenu. MppannoHansHbIe
ypaBHEeHHUA"

59 CreneHsb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U
e€ CBOMCTBA

53 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNEM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTENEM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLMS, €€ CBOWCTBA U
rpadux

56 Hcnonp3oBanue rpaduka QyHKIUH 15

pelIeHns ypaBHEHU




Hcnonp3oBanue rpaduka QyHKIUH 15

57 . 1
pelLeHNs ypaBHEHUH
[loka3arenbHble ypaBHeHUs. OCHOBHbBIE

58 METOBI pEIICHUS MTOKa3aTEIbHBIX 1
YpaBHEHUH
[loka3arenbHble ypaBHEeHUs1. OCHOBHbBIE

59 METO/IBI PEIICHUS TOKa3aTEIbHBIX 1
YpaBHEHU I
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IBI PEIICHUS TOKa3aTEIbHBIX 1
YpaBHEHU I

61 KoHntpoinbhas padora: "[lokazaTenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm umncna. CoiicTBa jJorapudpma 1

63 Jlorapudwm umncna. CBoicTBa jJorapudpma 1

64 Jlorapudwm yucna. CoiicTa norapudpma 1

65 ECSITHYHBIE M HATYpaJIbHBIE JIOTApU (MBI 1

y
66 eCSITHYHBIE M HATYpaJIbHBIE JIOTApU (MBI 1
y

67 [IpeoOpazoBanue BEIpaXKEHUA, COACPIKALINX 1
Jorapupmbl

68 [TpeoOpa3oBanue BRIpAKESHHUN, COACPIKAIIIX 1
Jorapupmbl

69 [TpeoOpa3oBanue BRIpAKESHHUN, COACPIKAIIIX 1
aorapudmbl

70 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U 1
rpadux

71 Jlorapu¢pmuueckas pyHKuMs, €€ CBOWCTBA U 1

Yy 5




rpaduk

Hcnonp3oBanue rpaduka QyHKIUH 15

72 peLICHUs ypaBHEHUI

73 Hcnonb3oBanue rpaduka GyHKUMN AT
pelLeHNs ypaBHEHUH
Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

76 METO/Ibl PeIIeHUs JorapuPMUUECKUX
ypaBHEHUNU

77 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
Jorapu(pMHUUECKUX YpaBHEHHM

78 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
Jorapu(pMUUECKUX YpaBHEHHM

79 KonTtponbHas padora: "Jlorapupmuueckas
¢yukuus. Jlorapupmuueckue ypaBHeHuUs"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YKCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC
YKCIIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC




YHICJIIOBOT'O apTyMEHTa

Tpuronomerpuyeckas OKpyKHOCTb,

84 OTpeieIeHue TPUTOHOMETPHUECKUX 1
(YHKINI YUCIOBOTO apryMEeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 OTIpeieIeHue TPUTOHOMETPHUECKUX 1
(GYHKIMI YMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 [IpeoOpazoBaHne TPUTOHOMETPUYECKUX 1
BBIPAKECHUI

01 [TpeobpazoBaHre TPUTOHOMETPUUECKUX 1
BBIPAKECHUI

92 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

94 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN 1

95 Pemenne TpuroHoMeTpUUECKUX YpaBHEHUI 1

96 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

97 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN 1

98 Pemenne TpuroHoMeTpUUECKUX YpaBHEHUI 1

99 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUM 1

100 Perienne TpUrOHOMETPUYECKUX YpaBHEHHHA 1




KonTtponbHas pabora:

101 "TpUroHOMETPUYECKUE BBIPAKECHUS U
TPUTOHOMETPUUYECKUE ypaBHEHUS"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS

102 nocienoBaTenbHOCTed. MeTos
MaTeMaTUYeCKON UHIyKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHEIC

103 MOCJIeI0BaTEIbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmernueckast nporpeccus

105 I'eomeTpuyeckas nporpeccus

106 beckoneyHo yObIBaromasi reoMeTprUIecKas
nporpeccust

107 CymMmMma O0ecKOHEUHO yObIBaroIen
Te€OMETPHUYECKON MTPOTPECCU

108 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyra CI0KHBIX TPOIEHTOB

109 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX TPOIEHTOB

110 Vcrionp30BaHue MPOTPECCHH TSI PEIICHUS
peabHBIX 337124 MPUKIIATHOTO XapaKTepa

111 Kontponbnas paboTa:
"I[TocnenoBarebHOCTH U TIporpeccuu’”

112 HenpepoiBHbIE QYHKIINN U UX CBOICTBA

113 Touka pa3pbeiBa. ACUMITOTHI TPahUKOB
byHKIMA

114 CgoiicTBa (GyHKIIMI HETPEPHIBHBIX Ha




OTpe3Ke

CoiicTBa (hyHKIMIA HETIPEPHIBHBIX HA

115
OTpe3Ke

116 Meton uHTEpBAJIOB JUIsl PELLICHUS
HEPaBEHCTB

117 Meton uHTEpBAJIOB JUIsl pELLICHUS
HEPaBEHCTB

118 MeTtoa HHTEPBAIOB /ISl pEIICHUS
HEPABEHCTB

119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUH 115 penieHust 3a1a4

120 [TprMeHeHnEe CBOWCTB HEMIPEPBIBHBIX
(GyHKUMHI 1715 pelieHus 3a1a4

121 [TepBas 1 BTopas Npou3BOIHbIE PYHKIIUU

122 Ornpezenenne, reOMETPUUECKUM CMBICTT
MIPOU3BOAHOMN

123 Onpenenenue, GU3NIECKUN CMbICIT
MIPOU3BOAHOMN

124 VYpaBHeHUe KacaTebHON K TpapuKy
byHKIIUN

15 VYpaBHeHHe KacaTeabHOU K rpaduky
byHKIIUN

126 [Tpon3BoIHBIC NIEMEHTAPHBIX (PYHKIINH

127 [Ipou3sBoaHbIE IIeMEHTAPHBIX (QYHKIIUN

128 [Tpon3BoHas cyMMBbl, IPOU3BEICHHUS,
YAaCTHOT'O ¥ KOMITO3UIIMU (QYHKIMN

129 [Ipon3BoHAS CyMMBI, TPOU3BEICHMUSI,




YaCTHOT'O M KOMIIO3UIUHU (PYHKIUH

IIpou3BoHast CyMMBI, IPOU3BEICHHUS,

130 YaCTHOTO ¥ KOMITO3UIIUU (DYyHKITUH L
131 Kontponbnas padora: "[IponsBognas” 1 1
132 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpeHME, 0000IEeHNE, CHCTEMATH3AIUS 1
3HaHui: "OyHKun"
134 HroroBast KoHTpoIbHAs paboTa 1 1
135 HroroBast KoHTpoIbHAs paboTa 1 1
136 HOBToPeHHe, 00001IeHe, CUCTeMAaTH3AITIS 1
3HAHHUN
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

IIpuMeneHne MPOU3BOTHON K
MCCIICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpuMeneHne MPOU3BOTHON K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[Ipumenenne npou3BOIHOM K
UCCIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCCIIeIOBaHUIO (PYHKIUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio pyHKIUN Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaUMEHBIIETO 3HAUYEHUS HENPEPHIBHOMN

(yHKIMHM Ha OTpe3Ke

Haxoxnenue HauOOJIbILIErO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMHU Ha OTpe3Ke

Haxoxnenne HanOoJIbIIEro u
HAaUMEHBIIIETO 3HAYCHUSI HENMPEPBIBHON
(GbyHKIMU Ha OTpe3Ke

10

Haxoxnenne HanOoJIbIIEro u
HAaWMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(byHKINU Ha OTpe3Ke

11

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON
(byHKIHMU Ha OTpe3Ke

12

Haxoxxnenue HanOobI1Iero 1
HaUMEHBIIETO 3HA4YEHUS HENPEPBIBHON
(GyHKIIUM Ha OTpe3Ke

13

[Ipumenenne nponu3BOIHOM IS
HAXO0XJIEHUS HAaUJTy4Ilero pelieHus B
MPUKJIAAHBIX 3a7a4ax

14

[Ipumenenne npou3BOIHOM IS
HAXO0XJIEHUS HAaUJTy4Ilero pelieHus B
MPUKJIAIHBIX 3a7a4ax

15

[Ipumenenne npou3BOTHOM IS
onpeJielIeHUsl CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITU
rpaduKom

16

[Ipumenenne npou3BOTHOM IS
OIIpEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1laHHOTro (OpMYJIION HITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommosurus ¢hyHKImit

19 Kommnosumus hyHkmmit

20 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue
GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [TepBooOpazHas, 0CHOBHOE CBOHCTBO
MepBOOOPA3HBIX

24 [TepBooOpasHbIe 3NIeMEHTAPHBIX (QYHKITUH.
[IpaBuiia Hax0X/I€HUS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie IeMEHTAPHBIX (YHKIIHMA.
[IpaBuiia Hax0X/1€HUS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
WHTErpana

97 Brruncnenue onpeneia€HHOro nHTerpaia
o gopmyne HproTona-JleiiOuuma

28 Brruucnenue onpenenéHHOro HHTerpana
o gopmyne Horotona-JleliOnuna

29 [IpumeHneHue nuHTerpaia AJjig HaX0XKACHUS
ioaaen miocKux Guryp

30 [IpuMeHeHue uHTETpaia sl HaXOXKACHUS
00BbEMOB IreOMETPUYECKHX TEIl

31 [Tpumeps! pemenuit auddepeHImaIbHbIX

YpaBHEHUU




[Tpumeps! pemennii qudepeHaIbHbIX

32 .
ypaBHEHHH
MaremaTuueckoe MOAECITMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MTOMOIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 KonTponbnas pabora: "[lepBoobpasnas u
uHTerpan”

35 Tpuronomerpuveckue GyHKINHU, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuveckue GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckne GyHKINHU, UX
CBOMCTBA U rpaduKu

38 Tpuronomerpuieckne GyHKINHU, UX
CBOMCTBA U TrpaduKu

39 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUUYECKUX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YPaBHEHU C TOMOIIbIO
TPUTOHOMETPHYECKOW OKPYKHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUECKHUX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemrenne TpuroHOMeTpU4ECKUX

44
HEPaBEHCTB

45 Perienue TpUroHOMeTpUUECKUX
HEPaBEHCTB

46 Perienue TpUroHoMeTprUUECKUX
HEpPaBEHCTB

47 Perrenne TpUroHOMETpHUYECKUX
HEPaBEHCTB
Konrponsnas padora: "I'paduku

48 TPUTOHOMETPHUYECKUX (DYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IBI PETICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/TbI pEIICHUS




norapuMIUYECKUX HEPABEHCTB

OcHoBHBIC MCTOJbI pCHICHUS

> UppanroOHaTbHBIX HEPABEHCTB
58 OcHOBHbIE METOBI PELICHUS
UppalMOHANILHBIX HEPABEHCTB
59 OcHOBHbBIE METOABI PELICHUS
UppalMOHANILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
MppaMOHATLHBIX HEPABEHCTB
61 I'paduueckue METObI pELICHUS
UPPaIMOHATILHBIX YPaBHEHUI
62 I'padmyeckue MeToabl pemeHus
UppallMOHATBHBIX YpaBHEHUI
63 I'padmyeckue MeToAbI perieHus
MOKa3aTeIbHBIX YPaBHEHUIA
64 I'paduueckue METOIBI peIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue METOIBI pEIICHUS
Jorapu(PpMUUECKUX YpaBHEHUI
66 I'padmyeckue MeToabl perieHus
norapuMHUYECKUX HEPABEHCTB
67 I'padmueckue MeToabI perieHus
norapuMHUYECKUX HEPABEHCTB
I'paduueckue METOIBI pEIICHUS
68 MOKa3aTeIbHBIX U JIOTAPUPMUUECKUX
YpaBHEHUU
69 I'paduueckne MeTOaBI PEeIICHHS




MOKa3aTeIbHBIX U JOorapu(pMHIECKUX
ypaBHEHUI

70

I'padmyeckue MeToabI perieHUs
MOKa3aTeIbHBIX U JOorapu(pMHIECKUX
HEPABCHCTB

71

I'padmueckue MeToAbI perieHUs
MOKAa3aTeIbHBIX U JIOrapu(PMHIECKUX
HEPABCHCTB

72

Kontponbnas padota: "HpparnmoHalibHbIe,
MoKa3aTeIbHbIE U JTorapu(Mudeckue
HepaBeHcTBa"

73

KommekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3arucu
KOMILIEKCHOTO YHCIIA

74

KommnnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3aucu
KOMIIJIEKCHOTO YHUCIIa

75

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YU CJIaMHU

76

ApudmeTrrueckue ornepauu ¢
KOMIIJIEKCHBIMHU YU CJIaMU

77

N3o0pakeHne KOMITJIEKCHBIX YHCeT Ha
KOOPJMHATHOM TIOCKOCTH

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[I/IHaTHOﬁ IIIIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUIEKCHOTO YHClIa

80

®opmyna Myaspa. KopHu n-oit ctenenu




M3 KOMIIICKCHOI'O 4HuCJjia

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCII AJIA

81 pemeHust GU3NYECKUX U FreOMETPUIECKUX
3a1a4

82 Kontponbnas padota: "KomrmiekcHbie
gucna"

83 HatypanbHble u 1enbie uncna

84 HatypanbHble u 1ienble uncia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LETBIX YU CEI

86 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEeJbIX YUCell

87 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
nenbix yncen: HOJ[ u HOK

a8 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
nensix yrcen: HOJl m HOK

89 [TpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJTBIX YHCEJI: OCTATKH 110 MOJIYJIIO

90 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
I[EJTBIX YUCEI: OCTATKH 110 MOJYITIO
[TpuMeHEeHHEe TPU3HAKOB JISTUMOCTH

91 LEJTBIX YUCEeIl: aNropuT™ EBKinaa s
pelIeHus 3a/1a4 B LIEJIbIX YHCITaxX

92 Kontponbras padota: "Teopust menbix
yucen"

93 CucremMa ¥ COBOKYTHOCTh YpaBHEHUH.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICOCTBUA

Cucrema 1 COBOKYITHOCTh YPaBHEHUH.
94 PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIICACTBUSA

95 OCHOBHBIE METOZBI PELIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPaBHECHUIN

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
96 COBOKYITHOCTEH MPPALMOHAIbHBIX
ypaBHEHUH

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUN

OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

OCHOBHBIEC METO/IbI PEIICHHS CHCTEM U
100 COBOKYITHOCTEH JIoTapu(PMUIECKUX
YpaBHEHUI

[IpuMeHeHne cucTeM K pEeIEHUIO
MaTeMaTHYeCKUX 3ajad U 3a7a4 u3

101 pa3aMyuHbIX 00JacTel HayKu U peaslbHOM
KU3HU, HHTEPIPETALUs OTyYEeHHBIX
pe3yJIbTaToOB

[IpumeHeHne cUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3

102




pa3nuYHBIX 001aCTeH HAYKH U PeabHOM
YKU3HU, MTHTEPIPETALUs [0JTyYEHHBIX
pe3yJIbTaToOB

[IpumeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3aa4 U 3a7a4 u3

103 pa3IMYHBIX 00JIacTel HAyKHU U PeaTbHOU
KU3HHU, UHTEPIPETALUS TOTyYEHHBIX
pe3yIbTaToOB
Kontposnbnas pabora: "Cuctemsi

104 palnMoHAIBHBIX, UPPALIMOHATIBHBIX
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHeHUN"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHbIe HEpaBEHCTBA C
napamMeTpamu

107 PanmonaneHble cucTEMBI C MTapaMeTpaMu

108 HppanmoHansHbIe ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

109 HppanmoHanbHbIe CUCTEMBI C
napamMeTpamu

110 IToka3zaTenbHbIE YpaBHEHUS, HEPABEHCTBA C
napamMeTpamu

111 IlokazarenabHbIE CUCTEMBI C TApaMeTpaMu

112 Jlorapudmuueckue ypaBHeHus,
HEpaBEHCTBA C TTapaMeTpaMu

113 Jlorapugmuueckie CUCTEMBI €

napameTpamu




114 TpUroHomMeTpuIeCcKre YpaBHEHHUS C
napaMeTpamMu

115 TpuroHomeTpruyeckue HEPaBEHCTBA C
napameTpamu

116 TpuroHomerpudeckue CUCTEMBI C
napameTpamu

[TocTpoeHue u ucciaeaoBaHUE
117 MaTeMaTHUYECKUX MOJIEIICH peaabHbIX
CUTYaIMi C IOMOUIbIO YPABHEHUH C

napameTpamu

HOCTpOCHI/Ie H UCCIICIOBAHUC
118 MAaTEMATHYCCKHUX MOI[E‘JIGIZ PCaJIbHBIX
CHTy&HHI’I C IIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

C nmapaMeTpamMu

HOCTpOCHI/IC N UCCIICOOBAHUC
119 MaTeMaTHYEeCKUX MOoAeeH PCAIBbHBIX
CI/ITyaHI/Iﬁ C IIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

C nmapaMeTpamMu

KonTtponbHas pabora: "3anaun ¢

120 N
napameTpamu

121 [ToBTOpenue, 0600MIEHNE,

cUCTeMaTu3anus 3HaHui: "YpaBHeHus'

122 [ToBTOpenue, 0600MIEHNE,

cucTtemMaTusanus 3HaHuil: "YpaBHeHHs'

[ToBTOpenue, 060061IeHNE,
123 cUCTeMaTu3alys 3HaHUi: "Y paBHEHUSI.
Cucremsl ypaBHeHHUI"

124 [ToBTOpenue, 060061IeHNE,




cucremaru3auus 3HaHuii: "HepaBeHncrsa'

[ToBTOpeHme, 06001IEHNE,

125
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"
126 [ToBTOpeHME, 0000MIIEHNE,
cucrtemaTtusanus 3Hanuii: "HepaBencrna"
OBTOpEHUE, 0000IIEHH
I1 eHue, 0000 e,
CHCTEMATH3alMs 3HAHMIA: OM3BOJHAA U
127 "T1
e€ nmpuMeHeHue"
[ToBTOpeHue, 06001eHNE,
CHCTEMATH3allMsl 3HAHMIA: OM3BOJHAA U
128 "T1
e€ mpuMeHeHue"
[ToBTOpeHue, 06001meHNE,
129 cucreMmarusanus 3HaHui: "[IponsBogHas u
e€ npumeHeHue"
[ToBTOpenue, 06001IEHNE,
130 cucreMaTu3anus 3HaHui: "MHTerpa u ero
npuMeHenue"
131 [ToBTOpenue, 06001IEHNE,
cucrtemaTtusanus 3Hanuil: "OyHkuun"
132 [ToBTOpenue, 060061IeHNE,
cucTeMaTu3alus 3Hanui: "Oynkuun"
133 [ToBTOpenue, 060061IeHNE,
cucTeMaTu3alus 3Hanuii: "Oynkuun"
134 Hrorosast koHTpopHAs paboTa
135 HToroBasi KOHTpOJIbHASA paboTa
136 [ToBTOpeHME, 0600MIIEHNE,

cUCTeEMAaTH3alusd 3HaAaHUN




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KJIACC
Koxn .
IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS 0CHOBHOI
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus
pe3yabTarta
1 Yucna v BEIYHUCICHHS
11 OnepupoBaTb HOHATUSAMM: pPALMOHAJIBHOE U JICHCTBUTENBHOE 4YHCIO,
' OOBIKHOBEHHAS U JIECATUYHAS APOOb, IPOLICHTHI
12 BemonHATe  apudmMeTHdeckue  omepanud  C  PAalUOHAIBHBIMH |
' JeHCTBUTEIbHBIMU YHACITAMHU
13 BhImonHATE TpUOIMKEHHBIC BBIYUCICHUS, UCTIONIB3YS IIPAaBUIIa OKPYTIICHUS,
' JeNaTh MPUKUIKY U OIICHKY pe3yJIbTaTa BEIYUCICHHH
OnepupoBaTh HOHATUSMM: CTENEHb C LIEJBIM IOKa3aTelleM, CTaHIapTHAs
14 dopma 3amMcu ACWCTBUTEIBHOTO 4YMCIA, KOPEHb HATypajbHOM CTENeHH;
' UCIMOJIb30BaTh MOAXOJANIYI0 (OpMY 3amUCH JAEHCTBUTEIBHBIX UYMCEN JUIS
pemIeHNs MPAKTHYECKHX 33/1a4 U TIPEACTABICHHUS JaHHBIX
OnepupoBaTh MOHATUSMHU: CHHYC, KOCUHYC U TAaHT€HC ITPOU3BOJILHOTO YTJIa;
1.5 UCMOJNb30BaTh  3alMCh  NPOM3BOJIBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETpHUUECKHE (PYHKIMH
2 VYpaBHEHUs U HEpAaBEHCTBA
OnepupoBaTh MOHATHAMHU: TOXJIECTBO, ypaBHEHHE, HEPaBEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, MppaIoHaILHOE ypaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPHUYECKOE YPaBHEHUE
29 BemmonHATe TpeoOpa3oBaHusl TPUTOHOMETPUIECKUX BBIPOKEHHUH M pPEIaTh
' TPUTOHOMETPHUYECKUE YPABHEHHS
BeimonHATe npeoOpa3oBaHusl LENbIX, PALMOHATIBHBIX U HUPPALMOHAIBHBIX
2.3 BBIDQKEHUI M pelaTh OCHOBHbIE THUIBI LENbIX, PAlHOHAIBHBIX U
UppaIMOHATIFHBIX YPaBHEHHI U HEPABCHCTB
54 [TpuMeHATh ypaBHEHHS M HEPaBEHCTBA JUIA PEIICHHUS MaTeMaTHYECKHUX
' 3aj1a4 M 3aJ1a4 U3 Pa3IUYHbIX 00JacTel HAyKU U peasibHOU )KU3HU
MopenupoBath peanbHbIE CHTYyallMM Ha S3bIKE aureOpbl, COCTaBIATH
2.5 BBIPQ)KEHUS, YPABHEHUS, HEPABEHCTBA [0 YCIOBHUIO 3aJlaud, MCCIENI0BATh
MOCTPOCHHBIE MOJICNIN C MCIIOJIb30BAaHUEM arlIapara aareopsl
3 OyHK1MU U TpaduKu
31 OnepupoBaTh MOHATUAMH: (PYHKIUSA, CIOCOOBI 3a1aHust QyHKIMH, 00IacTh

ONpeNeNeHnusT W MHOXKECTBO 3HAYeHMH (QyHKIuM, Tpaduk (yHKIUH,




B3aUMHO 00paTHbIe (QYyHKIUU

OnepupoBaTh TMOHATHAMU: YETHOCTh M HEUETHOCTh (YHKLIWHU, HYJIH

3.2 (GYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN 1)1 pEIICHUs] ypaBHEHUI
34 CrtpouTth U ynTaTh rpaduKy TUHEHHOW (YHKUINHU, KBaIPATHUYHONW (PYHKLIUH,
CTeneHHON (YHKIUH C LEIbIM MOKa3aTesieM
Hcnonw3oBare rpaduku (GyHKOMNA I8 UCCIICIOBAHHS IPOIECCOB U
3.5 3aBUCHUMOCTEH TMPHU pEIICHWU 3a7ad W3 JAPYTruX Yy4eOHBIX MPEIMETOB U
pealbHO JKU3HH, BEIpaXaTh (POpMyIaMu 3aBUCUMOCTH MEX]Ty BETMIMHAMHU
4 Hayana maremaTndeckoro aHanmusa
41 OnepupoBaTh MOHATUSMHU: MOCIEAOBATEIBHOCTh, apudmernyeckas u
' reoMeTpUYecKas Iporpeccuu
4.9 OnepupoBaTh TOHATHUSAMHU: OECKOHEYHO yOBIBAIOMIas TEeOMETpUYECKast
' nporpeccusi, cyMMa 6€CKOHEYHO yOBIBAIOIIECH reOMETPHUIECKON TPOrpPeccuu
4.3 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30BaTh CBOWCTBAa TMOCJIENOBATENILHOCTEH W mporpeccuii  amns
' pelleHus pealbHbIX 3a7a4 MPUKIAIHOTO XapaKTepa
5 MHo>xecTBa U JIOTHKA
5.1 OrnepupoBaTh MOHITHSAMU: MHOXKECTBO, ONIEpAI[UN HaJl MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar s ONHCaHUs
5.2 pealbHBIX MPOIIECCOB U SBICHUH, NP PEIICHUU 3a/1a4 U3 APYTUX YUEOHBIX
PEIMETOB
53 OnepupoBaTh  TOHATUSMHU:  OMpEIelieHHe, Teopema,  CIEJCTBUE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJILTATHI OCBOEHUSI OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTeIbHOI MPOrpaMMbl CpelHero o01ero 00pa3oBaHus
pe3yJjbTara
1 Uucna u BBIYUCTIECHUS
OnepupoBaTh MOHATHAMH: HaTypaldbHOE, IEJ0€ YHCIO0; HCHOIb30BaTh
1.1 MpHU3HAKKA JCTUMOCTH IENBIX YHUCEN, pPA3JIoKeHHE 4YHCla Ha TMPOCTHIE
MHO>KUTENH ISl PEIICHUS 33129
1.2 OnepupoBaTh MOHATHEM: CTEIICHB C PAIIMOHALHBIM MTOKA3aTeIeM
13 OnepupoBaTh MOHATHAMHM: Jorapudm yucia, JECATUYHbIE U HATypajbHbIE
' sorapumMbl
2 YpaBHEHMS U HEpaBEHCTBA
2.1 [IpuMeHSATH CBOMCTBA CTENEHM JUI TNPeoOpa3oBaHHsS  BBIPAXKCHUH,




ONCpHUpOBaTh IMOHATHUAMU: II0KA3aTCIILHOC YPaBHCHUC W HCPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB

BoimonHATe  TpeoOpa3oBaHusl BBIPAKEHHUN, COAEPXKAIIMX JIOTapu(MBI,

2.2 OTIEPHPOBATH MOHATHUAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIC THITHI JOTapU(PMHUSCKUX YPABHEHUN U HEPABCHCTB
2.3 HaxoauTh perieHus MpoCcTEHIIMX TPUTOHOMETPUIECKIX HEPABCHCTB
OnepupoBaTh MOHATUSIMU: CHUCTEMa JIMHEHHBIX YPaBHEHUN U €€ pelleHUE;
24 UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH AJI pEHICHUs MPaKTHUECKUX
3a1au
55 Haxoauts pemieHus: mpocTeHINUX CUCTEM U COBOKYITHOCTEH palliOHATBHBIX
' YpaBHEHUI U HEPABEHCTB
MonenupoBaTh pealbHBIE CHTyalldd Ha SI3bIKE alreOpbl, COCTaBIATh
2.6 BBIPQXCHUSI, YpaBHEHHUS, HEPABEHCTBA U CHUCTEMBbI IO YCIOBHIO 3aJauH,
HCCJIEIOBATh MMOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM arlrapara ajareopbl
3 OyHKIMH U TpaduKh
OnepupoBaTh MOHATUSAMHU: TEpPHOAMYECKAss (QYHKIHS, MPOMEXKYTKU
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH HKCTpemyMa (pyHKUMH, HauOoOIblIee U
' HauMEHbIIIee 3HauYeHUsl (DYHKIMU Ha MPOMEXKYTKE;, MCIOIB30BaTh WX JIJIS
uccienoBaHus PyHKIMH, 3aJaHHOU IrpaduKoM
OnepupoBaTh MOHATHAMH: TpaUKK MOKa3aTeNbHOM, JorapudMUIecKoil u
3.2 TPUTOHOMETPUYECKUX (PYHKIHHA;, H300pakaTh HMX Ha KOOPAWHATHOU
TUTIOCKOCTH | UCTIOJIb30BATh IS PEIICHUS] YpPaBHEHUH 1 HEPABCHCTB
33 N300paxaTh Ha KOOPAUHATHOM TIOCKOCTH T'padUKH JTUHEHHBIX ypaBHEHUN
' U UCTIOJIb30BaTh UX JJIS PEUICHHUS] CUCTEMbI THHEHHBIX YpaBHEHHH
34 Hcnonwp3oBathk rpaduku (QyHKUMHA Ui HCCIEIOBaHMUS IPOLECCOB U
' 3aBHUCHMOCTEH U3 IPYTUX YUCOHBIX TUCITUTUTHH
4 Havana maremaTndeckoro aHanusa
OnepupoBaTh MOHATUSMU: HENPEPBIBHAS (PYHKIIHS, TPOU3BOIHAS (DYHKIUY;
4.1 UCIIONIb30BaTh T€OMETPUYECKHA M (DU3MUECKH CMBICT TPOU3BOIHOU s
pelieHus 3aaaq
49 Haxoauth  mpowW3BOAHBIE  DBJIEMEHTAPHBIX  (QYHKIMH,  BBIYHUCIATH
' MIPOU3BOIHBIC CYMMBI, IIPOU3BECHHUS, YACTHOTO (DYHKITUI
Hcnonp30BaTh  MPOM3BOAHYIO  JUIsl  HWCCEeNOBaHWUS  (QYyHKIUHA  Ha
4.3 MOHOTOHHOCTh M JKCTPEMYMBI, MPUMEHSTH PE3yJIbTaThl HCCICIOBAHUSA K
MOCTPOCHUIO TPpaUKOB
44 Hcnonp30BaTh MPOM3BOAHYIO JJISl HAXOXKIEHUS HAWIY4IIero peuieHusl B
' MPUKIIAIHBIX, B TOM YHCJIE COI[MAIbHO-DKOHOMUYECKHX, 3a7auax
45 OnepupoBaTh TMOHATUSMHU: TepBooOpa3Hass ¥ HMHTErpaj; TMOHUMATh
' TEOMETPUUYECKHUI ¥ (PU3MUECKHUI CMBICT HHTErpajia
46 Haxoauth mepBooOpa3HbIe AJIeMEHTAPHBIX (PYHKIHIA, BEIYUCIATH HHTETPAT

o popmyne HeroTona — Jleitbnuna




4.7

Pemiats MPUKJIAAHBIC 3ada4u, B TOM YHUCIIC COLUAIbBHO-DKOHOMHWYCCKOIo "1
(1)I/I3I/I‘{€CKOFO XapaxkTepa, Cpe€aACTBaM MaTEMAaTHYCCKOI'O aHainu3a




MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KITACC

IIpoBepsieMblii 3JIeMeHT coIepPKAHUSA

Kox
1 Yucna v BBIYUCICHUS
Pannonanbupie  uyncina. OOBIKHOBEHHBIE M JIECATUYHBIE JApPOOU, IPOLIEHTHI,
11 OeckoHEUHbIE Nepuoanyeckue Apodu. Apudmerndyeckue onepanuu ¢ paoHaIbHbIMU
' YrcIaMH, TpeoOpa3oBaHus YHCIOBBIX BbIpakeHUH. [Ipumenenune npoOeil 1 mpoueHToB
JUTSL pEIICHUs TPUKIIAIHBIX 3aa4 U3 Pa3IMUHBIX OTpaciiell 3HaHUM U pealbHOM KU3HU
JeiicTBuTenpHbIC Yncia. PanpoHansHbie M UppalMOHAIbHbBIE YUCTa. ApUPMETHIECKIES
1.2 | omepaumu ¢ ACUCTBUTENBHBIMH uuclIaMH. [IpuOmmKEHHBIC BBIYHMCICHUS, TpPABUIIA
OKpYIJIEHUS, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCIECHUN
Crenensb ¢ niensiM nokaszaresneM. CTangapTHas popmMa 3anucu AeCTBUTEFHOTO YHCIA.
1.3 | Hcnonw3oBanue moaxomsmield (GOpMbl 3alIUCH JACHCTBUTEIBHBIX YUCEN JUIS PEIICHHS
MPAKTUYECKUX 3a7au U MPEACTaBIECHUS JaHHbBIX
14 Apudmernueckuil KOpeHb HaTypaibHOM cTeneHu. JleWcTBUS ¢ apupMeTHYECKUMU
' KOPHSIMH HaTypajibHON CTENIEHU
15 CuHyC, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPE0Opa3OBaHUS
99 [IpeobpazoBaHne TPUTOHOMETPUUECKUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPUYECKHE
' hopmyIbI
53 VYpaBHeHHe, KopeHb YypaBHeHHs. HepaBeHCTBO, pemieHne HepaBeHCTBAa. Meron
' WHTEPBAJIOB
2.4 | Pemenne nensix u ApoOHO-PAIMOHATIBHBIX YPAaBHEHNH 1 HEPABEHCTB
2.5 | Pemenue uppanroHaIbHbIX YpPaBHEHUN U HEPABEHCTB
2.6 | Pemenne TPUTOHOMETPUIECKUX YPaBHEHHHA
57 [IpumeneHne ypaBHEHMI U HEPABEHCTB K PEIICHHIO MaTEMAaTUYECKUX 3a/1a4 U 33]a4 U3
' Pa3IMYHBIX 00J1acTel HAYKW U PEATbHON KU3HH
3 OyHKIWH U TpaduKh
31 @yHkuus, crnocobbl 3amaHus ¢yHkuuMu. I'padux QyHkumu. B3aumbHo oOpaTHbIE
' GyHKIUHA
3.9 O6nactp ompeneneHuss W MHOXECTBO 3HadeHWM ¢GyHkumu. Hymm  yHkimm.

[TpoMexyTKH 3HAKOOCTOSHCTBA. YETHBIE M HEUETHBIE (PYHKLINUN




33 CrenenHast GyHKIUS C HATypaJIbHBIM M IETBIM MOKa3areneMm. E€ cBolicTBa u rpaduk.
' CgoiicTBa u rpaduK KOpHs N-0if CTeTICHU
3.4 Tpuronomerpudeckas OKpPY)XHOCTb, OIpEICIIEHHE TPUTOHOMETPUUYECKUX (YHKIUN
' YHCIIOBOTO apryMEHTa
4 Hauana maremMaTHueckoro aHajiuza
41 [TocnenoBarenbHOCTH, CIOCOOBI  3aJaHMsl  IOcienoBaTeNbHOCTEH. MOHOTOHHBIE
' [10CJIE10BATEIBHOCTH
Apudmernueckass u TreoMeTpuYeckass mporpeccud. beckoHeyHO —yObIBaromas
49 | TEOMETpHYECKas NpOIPECCHS. CymMa OecKOHEYHO YOBIBAIOLIEH TeOMETPUYECKON
' nporpeccuu. Popmysna CIOXKHBIX HpoueHToB. lcmonb3oBaHue mnporpeccun Ams
pelleHts peabHbIX 3aj]ay MPUKIIAIHOTO XapaKTepa
3) MHoxecTBa U JIOTHKA
MHoxecTBO, omepauuu Haja MHoXecTBamu. Jluarpammel Oiinepa — BenHa.
5.1 | IlpumeHeHue TEOPETHUKO-MHOXKECTBEHHOI'O ammapara JUid ONMCAHUS PEaJbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33J1a4 U3 IPYTHX YIEOHBIX TPEIMETOB
5.2 | Ormpenenenue, TeopeMa, CleICTBUE, J0KA3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUSA
1 Yucna v BIYMCICHUS
11 Hatypanbnble u nensie uncina. [Ipu3Haku JeNMMOCTH LIETIBIX YNCEN
1.2 Crenenb ¢ pallMOHANBHBIM MTOKa3aTeaeM. CBOWMCTBA CTENEHU
13 Jlorapudm uncna. [lecaTnyHble U HaTypajibHbIE JOrapupMbl
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 [IpeoOpa3zoBanue BbIpaXeHH, coepiKalux Jorapudmsl
2.2 [IpeobpazoBanHue BEIpaKEHHA, COAEPIKALINX CTENIEHH C PAllMOHAIBHBIM [TOKa3aTeIeM
2.3 [TprMepsl TPUTOHOMETPUUECKHUX HEPABEHCTB
2.4 [loka3zarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucreMbl TMHEMHBIX YpaBHEHUN. PellleHne NpukiagHbIX 3a71a4 ¢ TOMOIIBIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUI
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUI U HEPABEHCTB
28 [TpruMeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PELICHUIO MaTeMaTHYECKUX 3a/1a4
' ¥ 33/1a4 U3 Pa3IMYHbIX 00JIACTeH HAYKH U PeaIbHON KU3HH
3 DOyHKINUA U TpaPUKH
31 Oynkuus. [lepuognueckue ¢ynkun. I[IpomMexyTKM MOHOTOHHOCTH (DYHKIIHUH.
' MakcumyMbl U MHUHUMYMBbI (yHKimn. HaunOomnbinee W HauMeHbllee 3HAYCHUE




(GYHKIHU Ha TPOMEKYTKE

3.2 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.3 [TokazaTenpHas u orapudmudeckas QyHKIIUN, KX CBOWCTBA U IpauKu
3.4 Hcnonb3oBanue rpadukoB GyHKIUN A7 peIIeHs] YpaBHEHUH U JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB GyHKIMN AJ1s UCCIEI0BaHUS IPOLIECCOB U 3aBUCUMOCTEH],
3.5 KOTOpbIE BO3HHUKAIOT NpPU pEIIeHUH 3a7ad M3 APYTruX Y4YeOHBIX NpPEAMETOB U
peanbHON KU3HU
4 Hauana maremMaTHueckoro aHajinza
4.1 HenpepsiBabie pyHKknu. MeTo MHTEPBAJIOB AJIsl PEIICHUS] HEPABEHCTB
4.2 [TpousBonHas Gynkuuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TIPOU3BOTHON
43 [TpousBosHble 3neMeHTapHBIX (QyHKUMH. DopMybl HaXOXICHHUS MPOU3BOJHOMN
' CYMMBI, IPOU3BEIECHUS U YaCTHOTO (QYHKIUH
[lpumeHeHne TPOM3BOTHOW K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.4 sKkcTpeMyMbl. HaxoxkieHre HaumOoJIbLIero U HaMMEHbBIIEro 3HaueHus (YHKLUUU Ha
oTpe3Ke
[TpruMeHeHne TPOU3BOTHON ISl HAXO0XKICHHSI HAWTyUIIer0 PEUICHUs B MPUKIIATHBIX
4.5 3amadax, JUIA ONpEIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMmynoi wim
rpadukom
4.6 [TepBooOpaznas. Tabnuia mepBoOOPA3HBIX
47 Wuterpan, ero reomerpudeckuii 1 GU3NYECKUil CMbICI. BhluncieHne nHTErpana 1o

dopmyne Hetotona — JleiiOnuna




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

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTeNbCTB, aNrOpUTMAaMM pELICHUs 3ajad;
yMeHue (GOpMYJIHpOBATH W ONEPHUPOBATH NOHATHAMH: OIpEACICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEP)KJIEHHE, NMPUBOJIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHJIYKIUU;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPHU PELICHUH 3a/]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTb  PACCYXJACHUN; yMEHHE  OIEepUpPOBAThH
MOHSTHSMM: MHOKECTBO, TIOJMHOKECTBO, ONE€palMi HaJ MHOXKECTBaMH;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YyHClie U3 JIPYruX YYeOHbIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHUE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU COCOOAMM; MCIIONIb30BaTh Tpadbl MpU

peHICHUHU 3a1a4

YMeHue omnepupoBaTh MOHATHAMM: HATypaJbHOE YHCIO, LEJI0E YHUCIIO,
CTETIeHb C IIeTBIM TTOKa3aTesieM, KOpeHb HATypallbHOW CTENICHH, CTEIICHb C
palMoOHAJIBHBIM MTOKa3aTelieM, CTeNEeHb C JEHCTBUTENBHBIM IMOKa3aTeseM,
JorapupM dUYHWCIIa, CHHYC, KOCHHYC M TaHTEHC IPOHM3BOJBHOTO YHCIA,
OCTaTOK IO MOJYJIO, PALMOHAIBHOE YHCIIO, HPPALMOHAIBHOE YHCIO,
MHOXECTBAa HATYypaJbHBIX, IENbIX, pAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUI 001Nt
JeNuTeNlb W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3ULIMOHHBIMU CHCTEMaMHU
CUHMCIICHUS; YMEHHE BBITIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeodpa3oBaHus APoOHO-
pPAallMOHANBHBIX ~ BBIPAKEHWH;  yMEHHE  ONEpPHUPOBATh  MOHATHSIMU:

noCIaca0BaTCIbHOCTD, apI/I(bMeTI/ILIeCKaH nporpeccust, reoMCTpUICCKad




nporpeccusi, OECKOHEYHO YyObIBaroIlas TIeOMETpHUYECKas IIporpeccus;
YMEHHE 3a/1aBaTh I10CJIEJOBAaTEILHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMILIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredpanyeckas); yMeTb
IPOU3BOIUTH apu(METHUECKUE JACHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHCEIN; OIEpUpPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

VYMeHue onepupoBaTh IMOHATHAMH: pPalMOHAJIBHBIE, HppalMOHAJIbHbIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHsS M HEPAaBEHCTBA, MX CHCTEMBbl, YMEHHE OIIEpUPOBATH
HNOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTHb
YpPaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pellarb YypaBHEHHS,
HEPaBEHCTBA M CUCTEMBl C IOMOLIBIO pPa3IUYHBIX IPUEMOB; peELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C IApaMETPOM; IIPUMEHSATH
YPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI IJI PEIICHHUS MaTeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IudHbIX 00JacTel HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HempepbIBHAs (YHKIMS, aCHMOTOTHI Tpaduka
byHKIMM, TiepBas U BTOpas MPOU3BOAHAs (GYHKIMH, T€OMETPUUYECKUI U
¢u3nueckuif CMBICH TNPOU3BOAHOM, MepBooOpa3Has, ONpeAeIEHHbIH
MHTETpall; YMEHUE HaxOUTh ACHUMNTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUMCIIATh  NPOM3BOJAHBIE  CyMMBI, TNPOM3BEINECHMS, YacTHOIO U
KOMIO3UIMN (DYHKUMN, HAXOJUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GYHKIMY; YyMEHHME HaXOIUTh MHPOU3BOJIHBIE 3JEMEHTApHBIX (QYHKIHI;
YMEHHE HCIIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOIUTh HAWOONBIINE W HAaWMEHbIINE 3HA4YeHUS (YHKIMHA; CTPOUTH
rpa¢uKd MHOT'OWIEHOB C HCIIOJI30BAaHUEM ammapara MaTeMaTHYeCKOIro
aHaIM3a; IPUMEHATh MPOU3BOAHYIO JJIs HAaXOXACHHUS HAWIydILIEro
pelleHUss B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHYECKHUX H

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




HHTCrpaga;, HNpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOIrO MOACINPOBAHUA C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIIUSA,
KOMIO3UIUS (DyHKIMH, JMHEHHAas (QYHKUMs, KBaapaTu4yHas (QYHKIHUS,
pauMoHanbHass (QYHKLUSA, CTENeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTelbHAs |
ngorapupmuueckass (QYHKIMH; yMEHUE CTPOUTh TIpapUKd H3YYEHHBIX
(GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpadukoB  (QYHKUUH,
UCMOJIb30BaTh Tpa(UKK Uil U3yYeHUs MPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 33734 W3 JPYTHX YYeOHBIX NPEJAMETOB W 3a/1ad M3 peabHOU
KU3HHM; BbIpakaThb (OpMyJaMU 3aBHUCHUMOCTH MEXJy BEJIMYMHAMUY;
MCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMH JUIsl pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHU! YPaBHEHUM, HEPABEHCTB U UX CHUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOILIEHTHI, A0JM M YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33Jaud U3 O0JIACTH yNpPaBIEHUS JUYHBIMH U CEMEHHBIMU
(duHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YpaBHEHMs, HEPABEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3a7a4dd, HUCCIENOBATH IIOIYYCHHOE DEIICHUE U
OLICHUBATh MPaBAONOJAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJEINPOBATh
peanbHbBlE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4H, UCCIIEA0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJIb30BAHMEM  ammapara  anreopsl,

UHTEPIPETHPOBATH NOTYUECHHBINA pe3yIbTaT

YMeHue omepupoBarh MOHSATUSMU: CpelHee apupMeTHYecKoe, MeIHaHa,
HauOoJIbllIee U HAaUMEHDIIIEE 3Ha4YCHUA, pasMax, JUCIICPCHA, CTAHIAPTHOC
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; YMEHHE H3BIEKaTh, UHTEPIPETUPOBATH
uH(pOopMalLIKIo, MPEACTABICHHYIO B TabIUIaX, Ha Juarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEaJbHBIX MPOLIECCOB U SBJICHUM; MPEACTaBIATh
uHpOpMaIMI0 C TOMOMIBID TabiMIl W JAWarpaMM; HCCIIeI0BaTh
CTAaTHCTUYECKUE JaHHBIE, B TOM YHCJIE€ C TPUMEHEHUEM TrpauuecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpaUyeCcKu HCCIeA0BATh COBMECTHbIE

HaOJIOICHNUS C MOMOIIBIO JarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHue oOnepupoBaTh IMOHATUAMU: CIy4aWHBIA OIBIT U CIly4ailHOE

coObITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYHUCIATH




BEPOSTHOCTh C HCIIONB30BaHUEM TpapUyecKuX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OpPMYIly IIOIHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSIMH:  CIlydaiiHas BEJIMYMHA, pacIlpelelieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHUE, UCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
ClydaliHOW  BENWYMHBI, (QYHKIMHA  pacOpeleNieHHss W IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHH; YMCHNE
MCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PAaCHpeAeieHUN ISl pEHICHUs 3aay;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCENT B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHUE
OTIEPHPOBATH TOHATUSMHU: COYETAHUE, MEPECTAHOBKA, YHCIO COYCTAHHA,
YHUCIIO  TNEPeCTaHOBOK, OuHOM  HpIOTOHA;  yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3ajad; OICHUBAThH
BEPOSTHOCTH PEaIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, IJIOCKUN YIroJl, IBYyIpaHHbIN
YIoJI, TPEXTPaHHBIMA yIoJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAILIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HNpsIMbIMH,
Yrojl MEXAYy MNpsMOM M TUIOCKOCTBIO, YTrOJd MEXKIY IIOCKOCTSIMHU,
pacCTOHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIOJb30BaTh IMPU PEIICHUU
3a1a4 u3ydeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYIXKAIOIIETO MHpA; CTPOUTh MaTEMaTUYECKHE
MOJENIA C TOMOILIbI0 TE€OMETPUYECKUX TMOHATHM M BEJIMYUH, pElIaTh

CBA3aHHBIC C HUMHU IMPAKTUICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHMK, MPAaBUJIbHBIH MHOTOTPAaHHHUK, CEYEHHE MHOIOIDAaHHUKA,
Ky0, mMapajenenumnes, Opu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTh
BpallleHHus, LWIMHIpP, KOHYyC, map, cdepa, miomans chepsl, IUIOMmaIb
MIOBEPXHOCTU NHUPAaMHUbI, NPHU3MBbI, KOHycCa, LWIMHIApPA, O0BEM Kyoa,
IPSIMOYTOJIBHOTO NapajUlesienuIeaa, MNUpaMUAbl, NPU3MbI, LWIMHIPA,
KOHyca, Il1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napajiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC IIapa, IIJIOCKOCTb,




Kacaromascsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTH CEYeHHUE
MHOTOTPaHHHUKa, U300pa)kKaTh MHOTOTPAHHUKH, (DUTYPHl U TOBEPXHOCTH
BpaIlCHUs, UX CEUCHHUS, B TOM YHCII€ C MTOMOILBIO JIEKTPOHHBIX CPEICTB;
yMEHHE MPHUMEHSTh CBOMCTBA T'€OMETPUUYECKUX (PUTYp, CaMOCTOSATEIHHO
bopMyIIMpOBaTh OMpEACICHUS H3yUaeMbIX (DUTYp, BBIIBUTATH THIIOTE3bI O
CBOICTBaX M MpHU3HAKAX TE€OMETPUYECKHX (Uryp, 0OOCHOBBIBATH WIIU
OMpOBEpraTh HX; YMEHHE NPOBOAUTH KIacCHPUKAIUIO (GUTYp 10
pa3IMYHBIM TpPU3HAKaM, BBIMOIHATH HEOOXOAMMbIE JOMOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMoAoOus, Momo0HBIe (UTYPHI; yMEHHe
pacrio3HaBaTh PaBHbIC U IMOJOOHBIC (UTYphI, B TOM YHCJIEC B TPUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T€OMETPUYECKIE OTHOIICHUS TIPH
pCLICHUH 3aJa4; HAXOJUTh TCOMETPUYCCKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) pU PEHICHNH 33734 U3 IPYTHX YYEOHBIX MPEIMETOB U
U3 peaJbHOM KM3HM;, YMEHHME BBIUHCIATH TI'€OMETPUYECKUE BEIUYHHBI
(HA, yroi, IJIOMIaah, OOBEM, IUIONIA/b TOBEPXHOCTH), HCIOJB3YS
U3y4eHHbIe (OPMYJBI M METOJbl, B TOM YHCIE: IUJIOIAAb MOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IMWIMHIpA, TUiomanas chepsl; o0béM Kyoa,
IOpSMOYTOJBHOTO — MapajlieNenunea, MUPaMUIbl, MPU3MBL, IHIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00BbEMOB MOJIOOHBIX QUTYp
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VYmenune ONCprUpOBaATH MOHATUAMU: MPAMOYTOJIbHASA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJIWHATHI BEKTOpAa, CyMMa BEKTOPOB,
NPOM3BEJCHHE BEKTOpa Ha 4YKCJIO, pa3JIoKeHHWE BEKTopa Mo 0Oa3wucy,
CKaJISIPHOE TPOU3BEJICHHE, BEKTOPHOE TPOU3BEICHUE, YIONI MEKIY
BCKTOpaMHU; YMCHUC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJI pCHICHUSA TCOMCTPHUICCKUX 3ada1 U 3a/la9 APpYTux y‘-IC6HBIX npeaMCcTOB
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YMenue BLI6I/IpaTB MOAXOMAIINNA METO, A peuiceHud 3a/la4yi,; MIOHUMaHHC
SHAYUMOCTH MATEMATHUKH B HU3YUYCHHUM MPHUPOAHBIX H O6HI€CTB€HHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSABIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH IMPUMCPBI MAaTEMATHICCKUX

OTKPBITUM POCCUICKON U MUPOBOM MaTeMAaTHYECKOU HAYKHU




INEPEYEHDB 2JIEMEHTOB COAEP KAHUSA, ITPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Yucna v BIYKCICHUS

11 Hatypanbhsle u nensie yncna. [Ipu3Haku JeTMMOCTH LEBIX YHCET

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, TPOICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

13 Apudmerndecknii KOpeHb HATypalIbHOU cTerneHu. JeHCcTBUS ¢ apuMeTHIeCKUMU
' KOpPHSIMU HaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enpiM nokaszarenaem. CTeneHb ¢ pallMOHalIbHbIM NoKa3aTeseM. CBOMCTBa
' CTETEHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTnyHble U HaTypajibHbIE JOrapupMbl

HevictButenbHple  4Yucia. Apu@MmeTHYecKue omnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOGnmxéHHble BRIYMCICHUS, TPaBUia OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJbTaTa BRIYMCICHUN

1.8 IIpeoGpa3oBaHue BbIpaKeHUIN

1.9 KommiekcHbie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 [{enbie 1 IPOOHO-pAIMOHANBHBIE YPABHEHHUS

2.2 HppauroHnanbHble ypaBHEHUS

2.3 Tpuronomerpuieckue ypaBHEHUs

2.4 [Toka3zarenbHbIe U JTOrapuPpMUUECKHE YPAaBHEHHS

2.5 [{enbie 1 IPOOHO-paIMOHATBHBIE HEPABEHCTBA

2.6 HppauroHanbHble HEpaBEHCTBA

2.7 [Toka3zarenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 VYpaBHEHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpamMu

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTeab MaTPULbI




QyHKUIUHU U TpaduKu

Oynkuus, cnocoObl 3amanust ¢yHkuuu. ['padux ¢ynkumu. B3ammuo oOpaTHbIE

3 ¢ynkuuu. YétHeie 1 HeuéTHbIe PyHKIMU. [leproanyeckue GyHKIMN
OO6nactp ompeneneHuss M MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
32 [IpoMeXyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIUH.
' Makcumymbl 1 MUHUMYMBbI ¢GyHKUuu. Haumbosbinee u HauMeHblllee 3HauY€HUE
(GYHKIIUN Ha IPOMEKYTKE
33 Crenennass (yHKUUSI C HATypajJbHBIM U LeENbIM Toka3aTeneM. EE cBolicTBa u
' rpacduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaduKH
36 Touku paspeiBa. AcuMntorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKUUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnemoBaTenbHOCTH, CIIOCOOBI 331aHUS TIOCIIEIOBATEIILHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas nporpeccur. @opmyria CI0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHaimsa
4.1 [TpousBonHas Gpynkuun. [Tpon3BoaHbIe 3IeMEHTAPHBIX (GYHKINN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHHIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 3KCTpeMyMbl. HaxoxieHue HanOoOJbIIero U HaUMEHbILEro 3Ha4yeHus (YHKLUUU Ha
oTpe3Ke
4.3 [TepBooOpa3znas. nTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHokecTBO, oneparnuu HajJ MHOKecTBaMHU. /[narpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsmbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
1.4 Tena v MOBEpXHOCTU BpaIllCHUS




7.5

KoopauHats!l 1 BEKTOPBI




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

MaremMaturka: airedpa v Hayajaa MaTeMaTHYEeCKOro aHaJIn3a, TEOMETPHS.
Anrebpa u Havasia MatremaTuyeckoro anaiausa. 10-11 kimaccel: yueb. ais
0011e00pa3oBat. opraHu3anuii : 6a30BbINA U YIIIyOJICHHBIA YPOBHU /
[LLI.A.AmumoB, FO.M. Konsrun, M.B. TkadeBa u 1p.].- 3-¢ u3a. — M. :
IIpoceemenune, 2022.- 463 c. : ui.

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

1. Marematuka: anrebpa U Hayajla MaTeMaTHYECKOro aHaJlIW3a, T€OMETPUSL.
AnreOpa u Havanma mMareMaruyeckoro ananmuza. 10-11 kmaccel: y4eb. s
oOmeoOpazoBar. opranuzanuii : 0a30BbId M yriayOJeHHBIM ypoOBHU /
[LII.A.AmumoB, FO.M. Konsrun, M.B. TkaueBa u nap.].- 3-¢ u3g. — M. :
IIpoceemenue, 2022.- 463 c. : ui.

2. JIupaktuueckue matepuansl. 10-11 kmacc : mpoduin. yposens / [ M.U.
[[Tabynun, M.B. TkaueBa, H.E. ®emopoBa]. —4-¢ wu3zg., mepepad.- M. :
[Tpoceemenne, 2017.- 207 c.

3. Temaruueckue TecThl. 10 Kiacc : 6a30BbI M NPO(UIBHBIN YPOBHU
/[M.B.TkaueBa, H.E.®enopoBa].- 4-¢ u3z., nepepad.- M. : IIpocBemenue,
2018.- 142 c.

4. Wzyuenwue anreOpsl 1 Havan aHanuza B 10-11 knaccax : K. ans yuurens
/ H.E.®enopora, M.B.Tkauesa. — M. : [Ipocsemenne, 2018. — 205 c.

5. Maremaruka. IloaroroBka k EI'D-2025. DnemeHThl Teopuu
BEPOATHOCTEW M CTAaTUCTHKHU: y4yeOHO-METOJIMYecKoe Mocobue / moa pen.
®.d JIpicenko, C.}0.Kynabyxosa.- PoctoB-Ha-/lony: Jlernon — M, 2025.

6. Maremaruka. [loaroroBka k EI'D-2025. Y4eOHO-TpEHUPOBOYHBIE TECTHI:

yueOHO-MeTonu4yeckoe  mocodbme /  moxm  ped.  D.d.JIsiceHko,



C.I0.Kyna0yxoBa.- PoctoB-Ha-/lony: Jlernon — M, 2025.

7.

Hunaktuyeckue matepuaisl o anredpe mns 10-11 knaccos. 3uB B.I'.,

lNonpauu B.A. — CIIO.: «Iletpormud», «BukTtopus mitocy», 2017.

8.

Anrebpa u Hadaja MaremaTudeckoro aHaiauza. 11 kmacc. B 2 4. Y. 1.

Y4eOHuK 7151 ydarmxcsi 001eo0pa3oBaTeIbHbIX YUpPEKIASHUH (TPOPUIbHBIHN

ypoBenb) / A.I.Mopakosuu, II.B.CemenoB. — 7-e wusm., crep.- M.

Muemosuna, 2013. — 287 c.u nmocneayomme u3gaHusl.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

MHTEPHET

1. Marematuka. 10 - 11 xmacc. YrmyGieHHbI ypoBeHb. 10 momyreii.
OI'BHY "UncTuTyT CTparteruu pa3Butus oopasoBaHus"

2. D0P "4 cmam EI'D. Cpennee obmiee odpa3oBaHue. YUeOHBIH MOIYJIb 110
pPELIeHUIO0 TPYIHBIX 3aJaHuil 1Mo ydeOHOMYy mnpeamery '"Maremartuka
(yrny6nennsii  ypoBenb)". 10 - 11 xmaccel". AO WM3gatenbcTBO
"IIpocsemienue"

3. DOP "Momamawme 3amanus. Cpemnee obmiee oopasoanue. Anreopa', 10
- 11 xmace. AO UznarensctBo "lIpocBernienue"

4. Tpenaxep "OO6nako 3Hanuii". Maremaruka. 10 kmacc, OOO "®duzukon
JIab"

5. Tpenaxep "OOmako 3HaHuit". Matemaruka. 11 kmacc, OOO "®dwuzukoH
JIa6"

6. Marematuka. Anre6pa ¥ HavaJa MaTeMAaTHUYECKOrO0  aHaJIM3a.
NutepaktuBnbie 3aaanud. 10 kimacc. OO0 "Ckaenr"

/. Marematuka. Anrebpa ¥ Hayaja MaTeMaTHUYECKOro  aHaJu3a.
NurepaktuBnbie 3aganud. 11 kinacc. OO0 "Ckaenr™"

8. bubnuoTeka 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB. Aunrebpa. 10



kiacc. Harmsanaeie ypoku. OOO "OK3AMEH-MEJIA"

9. bubmoTeka 3MEKTPOHHBIX O0pa3oBaTEIBHBIX pecypcoB. Anrebpa. 11
kiacc. Harmsanaeie ypoku. OOO "OK3AMEH-MEJIA"

10.[udporoit kypc "Anrebpa m Hauyajga MaremaThdeckoro anaauza" 10
kiacc. PI'AOY IO "Akanemust Munnpocsemenus Poccun”

11.[Mudposoit kypc "Anrebpa m Hauyajga MaremaTudeckoro anamuza" 11

kinacc. PI'AOY AIIO "Axkanemuss Munnpocsemenus Poccun”



		2025-09-09T08:59:05+0300
	Беляева Ольга Александровна




