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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
U3YyYEHHS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
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 S3BIKOM COBPEMEHHON HayKH, KoTopas (opMyIupyeT CBOU
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
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 KOHCTPYKLHUSMHU anreOpbl M MaTEeMaTHMUECKOro aHaju3a 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 KPUTHUUYECKOE 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,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHHMH, 3HAaKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHpPOJAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

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

B ocnoBe wmeroauku oOydeHus aiareOpe M HayalaM MaTeMaTHYeCKOTro
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COJEpKATeIIbHO-MEeTOANYecKue TuHuM: «Yncna
U BBIYUCIICHU», «DyHKIIUU U TpaduKn», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE



COZIEPKATENbHO-METOANYECKUE JHHUM HW3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIA KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT 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 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia U BBIYMCICHUS) 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJKY, BBIIOJHATH NPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BBbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHS HATYpaJbHOW CTETMIEHH HAa MHOXKECTBE KOMITJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO Kpyra HCIHOJB3YEMBIX 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 oOydJarmIuecss OBIAJAEBAIOT PAa3jMYHBIMH METOJAAMH  PEIICHUS
palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepkammx mnapameTpel. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIUH C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPHUKIAIHBIX



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,
UPpPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUM U TpapuKu» TECHO
nepersieTaeTcs ¢ APYrMMH JIMHUSMHU y4e0OHOro 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 (POpMyJIaMU 3aBUCUMOCTU MEXKIY
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
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUM.

CopnepxarenpHas nuHuA «Hauana MareMaTnyeckoro aHaiu3a» MO3BOJISIET
CYIIECTBEHHO PACIIMPUTHh KPYr KaKk MaTeMaTHYECKHUX, TaK W MPUKIAJHBIX 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
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATBLHO-JIOTHYECKOTO 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
HAyKU, U 00 UX aBTOpax.

CopeprkaTenbHO-METOaUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DJIEMEHTBl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOoTuku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIONMIMA BCE Pa3zeiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOy4arolmeMmycss IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTHUKHU U UCIIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3TUX MOJEIEH C TOMOIIBIO afmapara aireOpbl |
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJIaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepral
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh M KOHKPETU3UPOBATH  MpoOJeMy.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca «Anredpa 1 Hadasna
MaTeMaTHYECKOTO aHATN3ay.

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



COAEPKAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apoOGedt W MPOLEHTOB IS
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 ¥ MPEACTABICHUS JAHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOMCTBA.

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

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

CHHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTAaHT'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHHUSI M ypaBHEHHUs-CleAcTBUA. HepaBeHCTBO,
pEIIECHUE HEPABEHCTBA.

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

[IpeoOpa3zoBaHus YHUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OCHOBHBIE METO/IbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)eHH, COEPIKALIUX JOrapru(MBbI.

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

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



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

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

DOyHkuuu U rpapuku

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

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

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

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

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHU.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUEe 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 rmporpeccuu. beckoneyHo 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 npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

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

MHokecTBa M JIOTHKA

MHoOXecTBO, oOIlepalld HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Oinnepa—Benna. [IpumeHeHHe TEOPETHMKO-MHOXECTBEHHOTO — ammapara Ui
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, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkiuaa 1uist pereHus
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. KopHu n-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs (PU3UYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

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

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



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

DyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M 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.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

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

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJlaHHOTO (HOPMYJIION 1K TpaduKoMm.

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

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Brruucnenue
onpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuua.

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

[Tpumepsl pemenuit auddepeHIuanbHBIX ypaBHeHU. 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 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

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

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIIOUAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
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 THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAE€STEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICICTBUIN JIJI 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 €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE 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 KIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KPUTEPUU MTPOBOAMMOTO aHAIIN3A,

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

BBISIBIIAITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

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

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

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



ba3oBble uccienoBarTeabCcKHe JeiiCTBUSA:

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

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

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

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

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

OLIEHUBATh Ha/IEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM 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 IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

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

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
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 IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl mpu pemeHur Y4eOHbIX 3aJad, NPUHUMATh II€JIb 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 obOyuyenuss B 10 kuacce 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
nepuoanueckas ApoOb, TMPOIEHTHI, HWPPANUOHATBFHOE 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 MPUOTKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTICHUS, TPUKUIKY H
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 OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€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 YPABHEHUS-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh pPa3jIUYHbIE METOJAbl PEIICHUS palUOHANBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

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

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPEACIIUTENIN Ui PEUIEHUS CHUCTEMBbl JIMHEHMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

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

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI 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 TPUTOHOMETpHUUYecKre GopMyIibl Il TpeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

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

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, 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,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

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

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
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 (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasareyieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
GyHKIMH, UX CBOMCTBA U TrpauKH, HUCIOJIH30BATh MX TpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO 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 OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUYECKas MPOrPECCHs], TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, (OpMYJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJI30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



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

CBOOOIHO OINEpUpPOBaTh IOHATUSIMHU: HENpPEPbIBHbIE (PYHKLUMU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

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

CBOOOIHO OIIEpUpOBaTh MOHATUSIMU: TI€pBas U BTOpas IPOU3BOIHBIE
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 3a1ad.

MHokecTBa M JIOTHKA:

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

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

cBOOOMHO OIEpPHpPOBATh TMOHATUSMU: OIpENeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K konmy oOyuenus B11 kjacce oOyd4aroumuiics TMOMYYUT CIIETYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yuciaa 1 BBIYUCTICHUA:

CBOOOZIHO OMEpUpOBaTh MOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTHU
uenbix yucen, HOJl 1 HOK HaTypalibHBIX 4Mcen sl pelIeHus 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
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol 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 PEIMICHUS 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-CIICICTBUS, 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
TAKXKE 3a71a4 C MapamMeTpaMu;

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
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHkmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCJICAOBAHUS 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 4YHUCIE€ COLUUAIbHO-DKOHOMUYECKMX, 3aJadax, I
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmyion wim
rpaduKom;



cBOOOZIHO OMEpUPOBATH MOHATUSAMHU: TEPBOOOpa3Has, ONpeAeHEHHBIN
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 TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumenoBaHnuepasieioB u
TEeMIIPOrpaMMBbl

MHOKECTBO JCHCTBUTEIBHBIX
ypcesl. MHOrO4JIeHH!.
PanmonansHbie ypaBHEHUS U
HEpaBEHCTBA.
CHuCTeMbUTHHEHHBIXYPABHEHHM
Oyukiuu U rpaduku. CreneHHas
GYHKIUS C LIeTBIM MTOKa3aTeIeM
Apudmerndecknuii KOpeHb n-oi
CTEIICHH.
HppaunronanbHbleypaBHEHUS

KoanuecTBouacos

Bcero

24

12

15

KonTposbHbIepadoThI

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(ungposbie)
o0pa3oBaTe/ibHbIepeCypChl

[TokazarenpHaspyHKIUS.
[Toka3arenbHbIEypaBHEHUS

JlorapugmuueckasipyHKIHUS.
JlorapudmuueckreypaBHeHUS

TpHUroHOMETPHUYECKUEBBIPAKEHUS
U YpaBHEHUS

10

18

22

ITocenoBaTebHOCTH U
MIPOTPECCUH
HenpepoiBHbIehyHKIINH.
[TpousBoHas
[ToBTOpeHnue, 060061IeHNE,
CHCTEMAaTU3aMA3HAHUH

10

20




OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

136

10



11 KJIACC

KounyecTBOo4YacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
n/m | TeMNpOrpamMMbl Bcero Konrtpoabusiepadorol  IIpakTHuecknepadoThbl (undpossie)
o0pa3oBaTe/bHbIEpPeCypPChl
| HUccnenosanue Q)yHKqu”I C ” 1
MOMOIIbIO TPOU3BOIHOMN
2 [TepBoOOpa3uHast u HHTETpAI 12 1
['paduku TPUrOHOMETPUUYECKUX
3 byukuii. Tpuronomerpuueckue 14 1
HEpaBEHCTBA
HppanmonanbHeie,
4 MoKa3aTeyibHbIE U 24 1
norapuMuyecKre HepaBeHCTBA
KommnekcHpieuncna 10 1
6 HatypainbHble U 1ienblequcina 10 1
Cuctembl parmoHaIbHBIX,
7 UPpaIMOHATBHBIX 12 |
MOKAa3aTeNbHBIX U
norapu(pMHUUECKUX YpaBHEHHHA
8 3amauun ¢ mapameTpaMu 16 1
9 [ToBTOpEHwue, 0606H16HE/IG, 16 )
CUCTeMaTH3aIUI3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
[MPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

~

Temaypoxka

KoanuecTBoyacoB

Be
ero

KoHTpoJibHbIE
padoThI

IIpakTHYecKkHn
epadoThI

Haranzy
YyeHHus

JIeKTPOHHBbIeNU(PPOBHICOOPA30BA
TeJIbHbIepecypchl

MHO03k€ecTBO, Onepauy Hal
MHOKE€CTBAMHU U MX CBOMCTBA

HuarpammbiDitiepa-Benna

[IpuMeHeHne TeOpEeTHKO-
MHO>KECTBEHHOTO anmapara Juis
pelenus 3axa4y

PanuonansHBIC YKCa.
OOBLIKHOBEHHBIE U JE€CITUYHBIE
JpoOH, TIPOLIEHTHI, 0ECKOHEUHBIE
MEPUOIUUECKHIE TPOOH

PanyonanbHBIC YKCA.
OOBLIKHOBEHHBIE U JE€CITUYHBIE
JpoOH, TIPOLIEHTHI, 0ECKOHEUHBIE
MEPUOIUUECKHE TIPOOH

[Tpumenenue apoOeii u NPOIIEHTOB
JUISl pEIIEHUS TPUKIIAIHBIX 3a7a4
[Tpumenenue apobeli U MPOIIEHTOB
JUISl pEIIEHUS TPUKIIAIHBIX 3a7a4

JlelicTBUTENbHBIC YHCIIA.
PammmonansabIe 1




UppalOHaJIbHbIE YHCIIa

10

ApudmeTnueckue oneparuu c
JIEMCTBUTEIIbHBIMU YU CIIAMU

Monynib A€HCTBUTENBHOTO YUCTIA U
€ro CBOMCTBa

11

[TpuGnuxEHHbIC BEIYNCIICHUS,
IIpaBUjIa OKPYIJICHMs, IPUKUIKA U
OLICHKA pe3yJIbTaTa BEIYNCICHUN

12

13

14

OCHOBHBIE METO/IbI pELICHUS
LEJIBIX U APOOHO-pAIMOHAIBHBIX
YpPaBHEHUH U HEPABEHCTB

OCHOBHBIE METO/IbI pELICHUS
LENBIX U APOOHO-PALMOHATBHBIX
YpPaBHEHUM U HEPABEHCTB

OCHOBHBIE METO/IbI pEILICHUS
LEJBIX U JPOOHO-pallMOHATIBHBIX
YpaBHEHHH U HEPABEHCTB

15

MHoOroueHs! OT OJJHOM1
nepemMeHHou. Jlenenue
MHOTI'OYJIEHA HA MHOTOYJIEH C
ocratkoM. Teopemabesy

16

MHoOrouseHs! ¢ HeIbIMU
koa¢punuentamu. Teopema Buera

17

18

PemenuecucreMnmHeiHbIXypaBHE
HUU

PemenuecucreMnmHeiHbIXypaBHE
HUN

19

Marpuiia cucTeMbl JTUHEHHBIX




20

ypaBHeHUH. Onpeaenurenb
MaTpHIIbl 2%X2, €ro
T€OMETPUUYECKHI CMBICT U
CBOMCTBA; BBIYUCIICHUE €TI0
3HAYCHUS

Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUYECKUI CMBICI U
CBOHCTBA; BBIYHCIICHHUE €TO
3HAYCHUS

21

[Ipumenenue onpenenutens s
pELIEHUs CUCTEMBI JIMHEWHBIX
ypaBHEHUU

22

23

24

25

Pemenue npuknaaHeix 3aga4 ¢
ITOMOIIIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUU

Pemenue npuknaaHeix 3amau ¢
ITOMOUIBIO CUCTEMBI JIMHEUHBIX
YpaBHEHUU

KonrtpomnsHas padora:
"PannoHanbHble ypaBHEHUS U
HEPABEHCTBA.
CucreMblUTMHEHHBIXYypaBHEHU"

DyHKLUS, CIIOCOObI 3a1aHUS
¢yHkuuu. Bzaumao obpatHbie
¢ynkunu. KomnosunusadyHkimii

26

I'paduk PpyHkunu. dnemMeHTapHbIe
npeoOpa3oBaHus rpaduKoB
byHKIHI




27

OO6uacTh ornpeieNIeHus |
MHO>KECTBO 3HaU€HUHN (QYHKIIH.
Hymu ¢ynkuu. [TpomexxyTku
3HAaK MMOCTOSIHCTBA

28

UéErHple 1 HEUETHBIE (PYHKITHH.
[lepuonnyeckue GyHKIMU.
[TpoMeKyTKUMOHOTOHHOCTU(]YHKII
uu

29

MaxkcuMyMbl U MUHUMYMBI
¢ynkuuu. Haubonpmee n
HaMMEHbIIIee 3HaYeHNE (PYHKIUU
Ha IPOMEXKYTKE

30

31

32

JInnelinas, kBagpaTuyHas U
IpoOHO-THHEHHAs (QyHKIH
DjeMeHTapHOe UcCciel0BaHue U
HOCTPOCHHE TPAPHUKOB ITHX
byHKIHI

DeMeHTapHOe UCCIeI0BaHue U
HOCTPOCHHE TPAPHUKOB ITHX
byHKIHI

33

CrerteHs C EebIM TT0Ka3aTEIEM.
bunom HeroroHa

34

35

CreneHs ¢ 11eJIBIM TTOKa3aTelIeM.
burnom HeroToHa

CrenenHast QyHKIUS C
HaTypaJbHbIM U LIEJIBIM
nokazarenieM. E€cBoiicTBa u

rpadux




36

KonTtponsnas padora: "CreneHnas
dbynkuus. E€ cBolicTBa u rpadguk”

37

38

39

Apudmernueckuii KOpeHb
HAaTypaJIbHOU CTEIIEHU U €r0
CBOMCTBA

Apudmerndeckuii KOpeHb
HATYpaJIbHOM CTENEHU U €T0
CBOMCTBA

[TpeobpazoBaHus YHCIOBBIX

BBIPAXECHHH, COIEPIKALUX CTEIIEHU
U KOpHU

40

[IpeobpazoBanus YMCIOBBIX
BBIPKEHUI, COJIEPKAIUX CTCTICHU
U KOpHH

41

[IpeobpazoBanus YMCIOBBIX
BBIPAXKEHUI, COJIEPHKAIUX CTEIICHU
Y KOpHHA

42

43

44

HppanmoHanbHble ypaBHEHUS.
OcHOBHBIE METOIbI PELLICHUS
UpPpalMOHATILHBIX YPaBHEHUM

HppaunoHanbHble ypaBHEHUS.
OcHOBHBIE METO/BI PELLIEHUS
UppalMOHATILHBIX YPaBHEHUN

WppanmonansHble ypaBHEHUS.
OcHOBHBIE METO/BI PELLIEHUS
UppalMOHATILHBIX YPaBHEHUN

45

PaBHOCHIIBHEIC Nnepexoanl B
PEIICHNHU UPPAllMOHAIbHBIX




YpaBHEHUU

46

47

48

PaBHOCHIIBHBIE IEPEXO/BI B
PCIICHNU UPPALIUOHAIBHBIX
YpaBHEHU I

PaBHOCHIIbHBIE TTEPEXObI B
pelIeHNuU UpPaALIOHATBHBIX
ypaBHEHUU

PaBHOCHIIBHBIE TTEPEXO/IBI B
pELICHUH UPpaLMOHATIBHBIX
ypaBHEHUU

49

CoiicTBa u rpaduk KOpHS N-0if
CTETIeHU KaK (yHKIUU 0OpaTHOMH
CTEIICHHU C HATypPaIbHBIM
HoKazaTeeM

50

CoiicTBa u rpaduk KOpHS N-0if
CTeNeHM KaK (QyHKIMH 0OpaTHOU
CTENEHH C HATYPaJIbHBIM
MOKa3aresieM

51

52

53

KonTtponbHas pabora: "CBoiicTa u
rpaduk KOpHS n-0il CTEneHu.
WppannonanbupieypaBHEHHUS "

CreneHs ¢ pallMOHAIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

CreneHs ¢ pallMOHAIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

54

55

CreneHs ¢ paliMOHATBLHBIM
IIOKa3aTelieM U €€ CBOICTBA

[Toxa3zatenpHast QpyHKIUS, €€




CBOWCTBA U TpapuK

Hcnonb3oBanue rpaduka GyHKIIUN

36 JUISl pELLICHUs] YPaBHEHUN

57 Hcnonb3oBanue rpaduka GpyHKIUN
JUIs PELIeHUs] ypaBHEHUH
IToka3arenbHble ypaBHEHHS.

58 OcHOBHBIE METO/IbI PELLICHUS
[OKa3aTeIbHbIX YPAaBHEHUN
[Toka3arenbHble ypaBHEHHS.

59  OCHOBHbIE METO/IbI PELICHUS
II0OKa3aTeJIbHBIX YPABHEHHUI
[Toka3zarenbHbIC ypaBHEHHUS.

60 OCHOBHBIE METObI PELICHUS
IIOKa3aTeJIbHBIX YPABHEHHU
KonrpomnsHas padora:

61 "TToka3zarenbHas QyHKIMA.
[ToxazarenbHble ypaBHEHUS "

6 Jlorapudmuncna.CBoricTBaiorapu
bma

63 Jlorapudmuncna.
CsaoiicTBanorapudma

64 Jlorapugmuucna.
CgoiicTBanorapugma

65 Hecsatuunbie u
HaTypaJIbHbIEIOTapU (MBI

66 JlecsiTuunablie U
HaTypaJIbHbIEIIOTapU (MBI

67 [IpeoOpazoBaHUEeBBIPAKEHU,




COZePIKALTUXIIOTapHPMBI

68

69

[IpeoOpazoBaHHEBBIPAKECHUA,
COZePKALTUXITIOTapHPMBI
[TpeoOpazoBaHHEBBIPAKECHUA,
coJiepKalIuxaorapumol

70

Jlorapudmuueckas GpyHkius, eé
CBOWiCTBa U TpaduK

71

72

Jlorapudmuueckas pyHkus, €€
CBOWCTBA U TpapuK

Hcnons3oBanue rpaduka GyHKIUU

JUTSI pEIICHUs ypaBHEHUN

73

74

75

76

Hcnonp3oBanue rpaduka GpyHKIANA

JUISl pEeILIEHUs] YPAaBHEHUN

Jlorapugmuueckue ypaBHEHUs.
OcCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMUUECKUX YpaBHEHHUM

Jlorapugmuueckue ypaBHEHUS.
OcHOBHBIE METO/BI PEILIEHUS
JorapupMHUUECKUX YpaBHEHUIN

Jlorapudmuueckre ypaBHEHUS.

OcHOBHBIE METO/BI PELLIEHUS
Jorapu(pMHUUECKUX ypaBHEHUIN

77

PaBHOCHIIBHBIE TIEPEXO/IBI B
pelIeHnH JorapupMuuecKux
ypaBHEHUU

78

PaBHOCUIIBHBIE TIEPEXO/BI B
pelIeHnH JorapupMuIecKux
ypaBHEHUU




79

KonTtponsHas pabora:
"Jlorapudmudeckas GyHKIIHS.
Jlorapudmudeckue ypaBHeHUS"

80

81

82

CuHyc, KOCHHYC, TAHT'€HC U
KOTAHT'€HC YHCIOBOTO apryMeHTa
CuHyc, KOCHHYC, TAHTCHC
KOT@HT€HC YHCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCUHYC U
apKTaHIeHC YMCIIOBOTO apryMEeHTa

83

84

85

86

ApKCUHYC, apKKOCUHYC U
apKTaHI€HC YKUCIOBOIO apryMeHTa
Tpuronomerpuueckas
OKPY’KHOCTb, OIIpEIeTICHHUE
TPUTOHOMETPHUYECKUX (YHKIIUN
YHUCJIOBOT'O apryMeHTa

Tpuronomerpuueckas
OKpPYXHOCTb, OIIPENIETICHHE
TPUTOHOMETPUUYECKUX (QYHKIUN
YHCIIOBOTO apryMeHTa

OCHOBHBIETPUTOHOMETpHUUYECKHEPO
PMYJIBI

87

OCHOBHBIETPUTOHOMETpUUECKHEDO
PMYJIBI

88

89

OCHOBHBIETPUTOHOMETpHUUYECKHEPO
PMYJIBI
OCHOBHBIETPUTOHOMETpHUUYECKHEPO
PMYJIBI

90

[TpeobpazoBaHUETPUTOHOMETPUYEC




KMXBBIPA)KCHUI

[TpeoOpazoBaHUETPUTOHOMETPUYEC

o1 KMXBBIPA)KCHUI

9 [TpeoOpazoBaHUETPUTOHOMETPUYEC
KUXBBIPOKECHUI

93 [Ipeobpa3oBaHUETPUTOHOMETPHUYEC
KMXBBIPA)KCHUHI

94 PemiennerpuronoMerpuyeckuxypa
BHEHUU

95 PemiennerpuronoMerpuyeckuxypa
BHEHMI

96 Pemenunerpuronomerpuieckuxypa
BHEHUU

97 PemiennerpuronomMerpuyeckuxypa
BHEHUU

08 PemenunerpuronomeTpuieckuxypa
BHEHUU

99 Pemenunerpuronomerpuieckuxypa
BHEHUU

10 = PemeHHeTpUroHOMETPUUYECKUXYpa

0 BHEHUU
KonrtpomnsHas padora:

10 "TpUroHOMeTpUUYECKHE

1 BBIPAKECHUS U
TPUTOHOMETPUYECKHUE ypaBHEHUS"

10 ITocnenoBaTeIbHOCTH, CITOCOOEI

) 3a/laHusl IOCIIEA0BATEIbHOCTEN.

Metoa maTeMaTuuecKkom




HHAYKOWUN

MOHOTOHHEIE U OIrpaHUYCHHBIC

;O IIOCJIEI0BATEIbHOCTH. McTOpus
aHanm3a OECKOHEYHO MaJIbIX

10

4 ApudmeTnueckasnporpeccus

10

5 I'eomeTrpuueckasporpeccus

10 = beckoHeuHOYOBIBaIOIIAIT€OMETPU

6 YECKASIIPOTPECCHs

10 = Cymma GeckoHe4HO yObIBaroIei

7 FeOMETPHUECKON MPOTPECCHH

10 JIMHENHBIN 1 YKCTIOHEHIUAIbHbBIN

g poct. Yncno e. @opmyia CIOKHBIX
MPOLIEHTOB

10 JIMHENHBIN U YKCTIOHEHIIMAIbHBIN

9 poct. Yucno e. @opmyia CIOKHBIX
IIPOLIEHTOB

1 Hcnonp30BaHne IpOrpeccuu s

0 pelIeHNs peallbHbIX 3a1a4
MPUKIIATHOTO XapaKTepa

1 KonrtpomnbHas padora:

) "[locnenoBaTenbHOCTH U
nporpeccun"

11 HenpepeiBable GyHKIIUN U UX

2 CBOMCTBA

11 Touka pa3pbsiBa. ACHMITOTHI

3 rpadukoB QyHKIMIHA




11 CoiicTBa (DyHKIMI HETIPEPBIBHBIX

4 Ha OTpE3Ke

11 CoiicTBa (hyHKIMI HETIPEPHIBHBIX

5 Ha OTpE3KE

11 Meto MHTEpPBAJIOB JJIsI PEILICHUS

6 HEpPaBEHCTB

11 MeTto HHTEPBAJIOB VISl PEILICHUS

7 HEPABEHCTB

11 MeTto1 HHTEPBAJIOB ISl PEIICHUS

8 HEPABEHCTB

1 [IpumMeHeHne CBOKCTB

9 HENPEPBIBHBIX (PYHKIMIA 115
pelieHus 3a1a4y

12 [IpuMeHeHne cBOWCTB

0 HENPEPBIBHBIX (PYHKIMIA 115
pelIeHus 3a1a4y

12 [IepBas u BTOpas mpoOU3BOJHBIE

1 byHKIMHA

12 Onpenenenue,

) reOMEeTPUUECKUHCMBICIIIPOU3BOIH
on

12 Omnpenenenue,

3 bU3NYECKUHCMBICTITIPON3BOIHON

12 YpaBHEHHE KacaTeIbHOU K

4 rpaduxy pyHKIHMN

12 YpaBHEHHE KacaTelIbHOU K

5 rpaduxy pyHKINN

12 [IpousBoAHBIEITIEMEHTAPHBIXDYHK




N5 0%t

12 [Tpon3BogHBICIEMEHTAPHBIX PYHK 1
7 i
12 [TpousBoHast CyMMBI,
g MIPOU3BEICHUS, YaCTHOTO U 1
KOMIO3UIINHU (PYHKIIHIA
12 [IpounsBoHasA CyMMBI,
9 MIPOU3BEICHUS, YACTHOTO U 1
KOMIO3UIINH (PYHKIIHIA
13 [IpounsBoiHasA CyMMBI,
0 MIPOU3BEJECHHUS, YACTHOTO U 1
KOMITO3UIINH (PYHKITHIA
13 KoHTponbHaspabora: 1 1
1 "[IpouzBoanas"
13 [ToBTOpEHME, 0000IICHUE,
) cucTeMaTu3alus 3HaHHU: 1
"VpaBHeHus"
13 [ToBTOpenue, o6odIIEHNE,
3 CHUCTeMaTU3alrs 3HAHUI: 1
"OyHKuMn"
13
4 NroroBaskoHTponbHasgpadboTa 1 1
13
5 HroropasskoHTpobHasipaboTa 1 1
13 [ToBTOpenme, 0600IIEHNE, 1
6 cucTeMaTu3alus3HaHuI
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME




11 KJIACC

Ne

~

Temaypoxka

[TpuMeHeHne IPOU3BOTHON K
MCCIJICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeHeHue Mpou3BOIHOM K
UCCIeIOBaHMI0 (PYHKIINI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npou3BOJHOM K
UCCleI0BaHUIO (PyHKIMM Ha
MOHOTOHHOCTb U DKCTPEMYMBI

KoanuecTBouacos

Be
ero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Haraun3y
YyeHus

JIeKTPOHHBbIeHU(POBHICOOPa30OBa
TeJbHbIepecypchl

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
UCCIIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
Haxoxnenne HanOoJIbIIETO U

HAaUMEHBIIIETO 3HAUEHUS
HeNpepbIBHON (YHKIINU HA




OTpe3Ke

10

11

12

13

Haxoxnenne HanOopIIero u
HAaMMEHBIIETO 3HAYCHUS
HEeNpepbIBHON (YHKIINU HA
OTpe3Ke

Haxoxnenue HaubobIero u
HaWMEHbIIIETr0 3HaYEHUs
HenpepbIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxnenue HaubombIero u
HAaUMEHBIIIETO 3HAUCHUS
HenpepbIBHON (HYHKIUU Ha
OTpe3Ke

Haxoxxnenue HanOobIIero u
HaMMEHBLIETO 3HAYEeHUs
HenpepbIBHON (YHKIINHU HA
OTpe3Ke

Haxoxnenne HauOobIIEro 1
HAaUMEHBIIETO 3HAUYEHUS
HenpepbIBHON (YHKIINU HA
OTpe3Ke

[IpuMeHeHne Mpou3BOJHON [
HaXO0XICHUs HaWIy4IlIero
pelIeHns B IPUKJIAIHBIX 3a7a4ax

14

[Ipumenenne npou3BOTHOM IS
HaxO0/ICHUS HAWITy4IIIero
perieHus B MPUKIIAIHBIX 3a1a9ax

15

[Ipumenenne npou3BOIHOM JUIs




OTIpeJIeNIEHUs] CKOPOCTH U
YCKOpEHHS poIiecca, 3a1aHHOTO
dhopmyoit wim rpagukom

[IpuMeHeHne Npou3BOJHON IS
OIIPEIEJIEHUs] CKOPOCTH U

16 YCKOpPEHUS IIpoLecca, 3alaHHOT0
dhopmyioit wim rpagukom

17 KommozumusdyHKIui

18 KomnozunusidyHkiuit

19 KommozumusdyHKIui
I'eomeTpuueckue 06pass

20 YpaBHEHUI Ha KOOPJIUHATHOM
TJIOCKOCTH
I'eomeTpuueckue o6passl

21 YpaBHEHUI Ha KOOPJIUHATHOM
IJIOCKOCTH
KonTponbHas padora:

22 "UccnenoBanue QyHKIIHI C
MTOMOIIIBIO TTPOU3BOAHOM"
[TepBooOpaznas,

23 OCHOBHOECBONCTBONEPBOOOPa3HEI
X
ITepBooOpazHbIe HIeMEHTAPHBIX

24 ¢bynkuumi. [IpaBuiia HaX0XKASHUS
epBOOOPaA3HBIX
ITepBooOpazHbIe H1eMEHTAPHBIX

25 ¢byukuuid. [IpaBuiia HaXoXKACHUS

NepPBOOOPA3HBIX




26

Hurerpain.
['eomeTpuyeckuiicMbICIUHTETpalIa

27

28

29

Brrunciienue onpenesnéHHoro
uHTerpaia no gopmyne Herorona-
JleiiOnuma

Boruncnenue onpenenéHHOro
uHTerpana o gopmyine Horotona-
JleiiOHmma

[Ipumenenue uHTErpana Juis
HAXO0XJICHUS IJIOIIAAEH TITOCKUX
duryp

30

[IpuMeHeHne nHTErpaIa U1
HaXO0XJeHHUs 00BEMOB
TFEOMETPUUYECKUX TET

31

32

33

[Tpumepsipemenuiinnddepennna
JIbHBIXYPaBHEHHUI
[Tpumepsipemenuiinnddepennna
JIbHBIXYPaBHEHUH
MaremaTrnueckoe MOAECITMPOBAHUE
peabHBIX MPOIECCOB C MOMOILBIO
muddepeHIranbHbIX ypaBHEHUH

34

KonTponbHas pabora:
"[lepBoobpa3nas u unTerpan”

35

36

Tpuronomerpuueckue GyHKINH,
UX CBOMCTBA U rpauKu
Tpuronomerpuueckue GyHKINH,
UX CBOMCTBA U rpaduKu

37

Tpuronomerpuyeckue GyHKIHH,




UX CBOMCTBA U rpaduKu

38

39

Tpuronomerpuueckue GyHKIUH,
UX CBOWCTBA U rpaduKu

Tpuronomerpuyeckue GyHKIHH,
UX CBOMCTBA U rpapuku

40

OT10op KOpHEi
TPUTOHOMETPUYECKUX YPAaBHEHUU
C MOMOIIBIO TPUTOHOMETPHICCKON
OKPY>KHOCTH

41

OT10op KOpHEi
TPUTOHOMETPUYECKUX ypaBHEHUN
C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPYKHOCTH

42

OT10op KOpHEi
TPUTOHOMETPUYECKUX ypaBHEHUN
C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPY’KHOCTH

43

44

45

OT10op KOpHEi
TPUTOHOMETPUYECKUX YpaBHEHUN
C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPYHOCTH

PeI_HCHI/IeTpI/IFOHOMeTpI/I‘IeCKI/IXHe
PaBCHCTB

PCI_HCHI/ICTpI/ITOHOMCTpI/I‘-ICCKI/IXHe
PaBCHCTB

46

47

PeIHeHI/IeTpI/IFOHOMeTpI/I‘-IeCKI/IXHe
PaBEHCTB

PCI_HCHI/IeTpI/Il"OHOMeTpI/I‘-ICCKI/IXHe




pPaBEHCTB

Kontponbnas padota: "['paduku
TPUTOHOMETPUYECKHUX (QYHKITHH.

48 TpuroHomeTpruyeckueHEepaBEeHCTB
a"

49 OcHOBHbIE METOABI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OcHOBHBIE METOABI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

5 OcHOBHBIE METOABI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PETLICHUS
norapuMUUECKUX HEPABEHCTB

54 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

57 OCHOBHBIE METOJIbI PEIICHUS
MppaIMOHALHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEeILICHUS
UppaloHaIbHBIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PETICHUS
UppaloHaIbHBIX HEPABEHCTB

60 OCHOBHBIE METOBI PELICHUS




HMPPALMOHAIILHBIX HEPABEHCTB

I'padmueckue MeToabl pemeHus

61 HPPALMOHATIbHBIX YPaBHEHUM
6 I'padmueckue MeToabl pemeHus
UppalMOHATIBHBIX YpaBHEHUI
63 I'padmyeckue MeToAbI pelicHUs
[I0KA3aTENIbHBIX YPAaBHEHUHN
64 I'padmueckue MeToabl pemeHus
MOKa3aTEeIbHBIX HEPABEHCTB
65 I'padmyeckue MeToabl pemeHus
norapu()MUUECKUX ypaBHEHUI
66 I'padmyeckue MeToabI pemicHUS
norapuMUIECKUX HEPABEHCTB
67 I'padmueckue MeToabl pemeHus
norapuMUIECKUX HEPABEHCTB
I'padmueckue MeToAbI pemieHus
68 MOKa3aTeNbHbIX U
norapuMUYECKUX ypaBHEHUIN
I'paduueckue MeToabI pelICHHS
69 MOKa3aTeIbHBIX U
norapuMUYECKUX ypaBHEHUIN
I'paduueckue MeToabI pelICHHS
70 MOKa3aTeNIbHbIX U
Jorapu(MHUIECKUX HEPABEHCTB
I'padmyeckue MeToabl perieHus
71 MOKa3aTeIbHBIX U
Jorapu(MUIECKUX HEPABEHCTB
72 KonrponbHas pabora:




"UppannoHaibHele,
MoKa3areabHbIe U
norapudMudeckue HepaBeHcTBa"

73

KomrmnekcHeie uncia.
Aunrebpanueckas u
TpUTOHOMETpHYECKast (POPMBI
3aMnyucy KOMIUIEKCHOTO YHciia

74

KommiekcHble uncia.
AnreOpanyeckas u
TpUTOHOMETpHUIECKast GOpMBI
3aIMCU KOMIUIEKCHOTO YHClia

75

76

ApudmeTrueckue ornepaium ¢
KOMILUIEKCHBIMH YHCTIaMU

ApudmeTrueckue orneparum ¢
KOMIUIEKCHBIMU YHCIIAMU

77

N3o0pakeHne KOMIJIEKCHBIX
YHUCeN Ha KOOPAVMHATHOU
IJIOCKOCTH

78

79

80

N3o0pakeHne KOMIJIEKCHBIX
YHUCeN Ha KOOPAVMHATHOU
IIJIOCKOCTH

®opmyna Myaspa. Kopau n-oi
CTENEHU U3 KOMIUIEKCHOTO YKCIIa
®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIUIEKCHOTO YKCIIa

81

[IpuMeHeHne KOMIUIEKCHBIX
YUCEJ JIJISl PeIIeHUs PU3NIECKUX
Y TEOMETPUYECKUX 3a]1a4




KonTtponsHaspaboTa:

82 "KommiekcHpieuncna"

&3 HatypanbHble 1 nienpleuucia

84 Harypanbhbie u nenbleuncia

g5 [IpuMeHeHne pu3HaKoB
JETMMOCTH LIEIBIX YUCEI

26 [IpumeHeHue MpuU3HaAKOB
JEIIMMOCTH LIETIBIX YHCe
[IpuMeHeHne npu3HaKoB

87 JenumocTu Heabix uncena: HOJ u
HOK
[IpuMeHeHne npu3HaKoB

88 nenumoctu nenbix yucen: HOJl u
HOK
[IpuMeHeHne npu3HaKoB

89 IETUMOCTH IIENBIX YUCET: OCTATKHA
10 MOAYJIIO
[IpuMeHeHue npu3HaKoB

90 JETMMOCTH LIEIIbIX YUCEN: OCTATKH
10 MOAYJIIO
[IpuMeHeHue npu3HaKoB

01 JETUMOCTH LIEJIbIX YUCENT:
anroput™ EBknuaa nmns pemenus
3a/1a4 B LENbIX YUCIaX

9 Kontponbnas padota: "Teopust
nenbix yucen"

93 Cucrema 1 COBOKYITHOCTh

ypaBHeHUM. PaBHOCHITbHBIE




CHUCTEMBI U CUCTCMBbI-CIICACTBHUA

94

95

96

Cucrema 1 COBOKYITHOCTh
ypaBHeHUN. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUS

OcHOBHbIE METOABI PELICHUS
CUCTEM U COBOKYITHOCTEMH
paloHaIbHBIX YpaBHEHHM

OcHOBHBIE METOABI PELICHUS
CUCTEM U COBOKYITHOCTEMH
UppalMOHATIBHBIX YpaBHEHUI

97

OcCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEU
IIOKa3aTeJIbHBIX YPABHECHUN

98

99

OcCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEH
ITOKA3aTEeNIbHBIX YPaBHEHU N

OCHOBHBIE METOABI PELLIEHUS
CHUCTEM U COBOKYITHOCTEU
Jorapu(PMUUECKUX YpaBHEHUI

OcHoBHbBIE METOJbI PCHICHUS

CHUCTEM U COBOKYITHOCTEU
JorapupMHUUECKUX ypaBHEHUN

[IpuMeHeHne cuCTeM K pEeIEHUIO
MaTeMaTU4YeCKUX 3a1a4 U 3aJ1a4
U3 Pa3IMYHBIX 00JIaCTel HAYKU U
peanbHON JKU3HU, UHTEPIIpETaLUs
IIOJIyYEHHBIX PE3YJILTATOB

10

[IpuMeHeHne cucTeM K pelIeHUI0




MaTeMaTUYeCKHUX 3a/1a4 U 3a]1a4y
U3 pa3inyHbIX o0JacTel HAyKu U
peasIbHOM JKU3HU, HHTEPIIPETALINS
MOJIy4YE€HHBIX PE3YyJIbTaTOB

IIpuMeHeHHne HEpaBEHCTB K
PELICHUIO MaTEMAaTUYECKUX 3a1a4

10 Y 3aJ1a4 U3 Pa3IuIHbIX 00JIacTeit

3 HAayKHU U peajbHOM KU3HHU,
MHTEPIIPETAIMS TOTYYSHHBIX
pE3yJIbTaTOB
Kontposnbnas pabora: "Cucremsi

10 panMoOHANBHBIX, UPPAIIHIOHATBHBIX

4 MOKAa3aTeIbHbBIX U
norapu(MUUECKUX ypaBHEHUI"

10 PannoHansHbICypaBHEHMS C

5 rapameTpamu

10 PanmonansHbIeHEpaBEHCTBA C

6 napameTpamu

10 PanmonanbHBIECHCTEMEL C

7 rapameTpamu

10 UppanmonanbHbie ypaBHEHHS,

8 HEpaBEHCTBA C apaMeTpamMu

10 HppaunoHaIbHBIECUCTEMBI €

9 rapamMeTpamMmu

11 IToka3zaTenbHbIE YpaBHEHUS,

0 HEpPaBEHCTBA C MapaMeTpamMu

11

Tloka3zarenbHBIECUCTEMBI C
rnapameTpamMmu




11 Jlorapudmuueckue ypaBHeHUS,

2 HEpaBEHCTBA C MapamMeTpaMu

11 JlorapupMuUECKuECHCTEMBI C

3 napameTpamu

11 TpuronomeTpruiyeckreypaBHEHUS

4 C mapaMeTpamu

11 TpUroHOMETPUYECKUEHEPABEHCTB

5 a ¢ mapameTpamu

11 TpUroHOMETPUUYECKUECUCTEMBI C

6 napameTpamu
ITocTpoenue u uccienoBaHue

11 MaTEMATHYECKUX MOJEIEH

7 peabHBIX CUTYaALUI ¢ TOMOIIBIO
YpPaBHEHHUH C ITapaMeTpamu
ITocTpoenue u uccienoBaHue

1 MaTEMaTHYECKUX MOJENIEH

g pEAJIbHBIX CUTYALUH C TIOMOILBIO
CHCTEM ypaBHEHHUH C
napameTpamu
ITocTpoenue u uccienoBanue

1 MaTEMaTHYECKUX MOJENIEH

9 pEAJIbHBIX CUTYALUH C TIOMOILBIO
CUCTEM ypaBHEHUH C
napameTpamu

12 KonrtponbHas pabdora: "3anaun ¢

0 napamerpamu”

12 [ToBTOpenue, o600mIEHNE,

cucTeMaTu3als 3HaHUH:




"VpaBHenus"

[ToBTOpeHue, o600IIEHNE,
cHCTeMaTHu3alus 3HaHUMH:
"VpaBHenus"

[ToBTOpEeHue, 0600IIEHNE,
CUCTEeMaTH3allusl 3HAaHH:
"YpaBHeHus.
CucremplypaBHEeHUN"

[ToBTOpeHME, 0000IIEHNE,

CUCTEeMaTH3allMsl 3HAaHH:
"HepaBencrna"

[ToBTOpeHme, 06001IEHNE,
CUCTEeMaTH3allMsl 3HAaHH:
"HepaBencrna"

[ToBTOpeHme, 06001IEHNE,
cucTeMaTu3alus 3HaHuH:
"HepaBencrsa"

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3alus 3HaHuH:

"[IpousBoniHas u €€ npuMeHeHue'

[ToBTOpenue, 06001IEeHNE,
CHUCTEMaTH3alMs 3HAHWIA:

"[IpousBonHas u €€ npuMeHeHue'

[ToBTOpenue, 06001IeHNE,
CcUCTEMaTU3alMs 3HAHWA:

"[IpousBonHas u €€ npuMeHeHue'

'

[ToBTOpenue, o600mIEHNE,
cucTeMaTu3als 3HaHUH:




"NHrerpan u ero npumeHexue"

[ToBTOpeHue, o600IIEHNE,

13 cHCTeMaTHu3alus 3HaHUMH: 1
"Oyukuun"
13 [ToBTOpEeHue, 0600IIEHNE,
) cucTeMaTu3alus 3HaHUH 1
"®yukuun"
13 [ToBTOpEeHME, 0000IIEHNE,
3 CHCTEMAaTH3alMs 3HAHUI: 1
"OyHkuun"
13
4 HroroBasikoHTpoIbHasipaboTa 1 1
13
5 HroroBaskoHTpoabHasIpadboTa 1 1
13 [ToBTOpeHue, 0600IIEHNE, |
6 CHUCTeMaTH3alusI3HAHNI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

10 KITACC

KoanposepsiemoropesyJbrara

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMBbI CPeTHEro
0011ero oopa3oBaHus

Yucna v BRIYUCICHUS

1.1

OnepupoBath OHATUSIMU: paloHaIbHOE u
IEACTBUTENILHOE YHUCIO, OOBIKHOBEHHAs M JeCATHYHAs
JIpOOB, IPOLICHTHI

1.2

1.3

1.4

1.5

Brimonnsate apu(MeTHIECKHEe onepanuu C
palMOHANBHBIMU U IEHCTBUTEIILHBIMA YU CIAMHU

Boinonuate npuOIMKEHHBIE BBIYUCICHUS, HCIIOJIb3YS
MpaBujia OKPYIJICHUSA, J€JaTh MPUKUAKY U  OLEHKY
pe3yJibTaTa BEIYMCIECHUN

OnepupoBaTh NOHATHUAMU: CTENEHB C LEJIBIM MTOKA3aTENEM,
CTaHJapTHas ¢opma 3amMcu JeHCTBUTENBHOTO 4YHCIA,
KOPEHb HaTypaJbHON CTETICHH; HCIIOJIb30BaTh
MOJIXOASIIYI0 (GOpMY 3allUCU JEHCTBUTENBHBIX YHUCEN IS
pelIeHrs MPaKTUYECKUX 3a]1a4 U IPECTaBICHUS JaHHBIX
OnepupoBaTh NOHATUSAMHU: CHUHYC, KOCHHYC M TaHI€HC
IIPOU3BOJILHOTO yTia; UCII0JIb30BAaTh 3aInCh
IIPOU3BOJILHOTO yriaa yepes oOpaTHbIe
TPUTOHOMETpUYECKHE (DYHKIMU

VYpaBHEHHUs 1 HEpABEHCTBA

2.1

OnepupoBaTb  MOHATUSIMH:  TOXKIECTBO, YpaBHEHHE,
HEPaBEHCTBO, II€JIOE, pAlMOHAIILHOE, HWPPALMOHAIBLHOE
ypaBHEHHUE, HEPaBEHCTBO, TPUTOHOMETPHUECKOE
ypaBHEHUE

2.2

23

Brinonnsate npeoOpa3oBaHuUs TPUTOHOMETPUYECKUX
BBIPQXCHUI U pelaTh TPUTOHOMETPUYECKUE YPABHEHHS

BomonHATe mpeoOpa3oBaHUs LEJbIX, PALUMOHAIBHBIX U
MPPALMOHAIIBHBIX BBIPAXKCHUN M pElIaTh OCHOBHBIC THUIIBI
LEJIBbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX YPaBHEHHUU U
HEPABEHCTB

24

[IpuMeHATh ypaBHEHHMs M HEPABEHCTBA [UIsl PEIICHHUS
MaTeMaTHYeCKUX 3a/ad W 3a7a4d M3 pa3iuyHbIX obiacrteit
HayK{ U peajbHOU KU3HU




2.5

MonenpoBaTh peajbHble CUTYallUM Ha SI3bIKE aireopsl,
COCTABJIATh BBIPAXKEHUS, YPABHEHUS, HEPAaBEHCTBA IIO
YCIOBHIO 33JayM, MCCJIEI0BaTh IOCTPOEHHBIE MOJEIH C
UCIOJIb30BAHUEM alllapaTa anreopsl

3.1

3.2

OyHKIUHN U TpapUKU
OmnepupoBaTh MOHATHSAMHU: (YHKLHUS, CIOCOOBI 3adaHuUs

¢byHKIMH, 00JacTh ONpenesieHHs M MHOXECTBO 3HAYCHUH
¢bynkuuu, rpaduk GyHKIMH, B3aMMHO 00paTHbIe PYHKIIUU

OHepI/IpOBaTB MOHATUSAMH: UYETHOCTh U  HEUYETHOCTH
(I)YHKI_II/II/I, HYyJIn (bYHKI_II/II/I, IMPOMCEIKYTKH 3HAKOIIOCTOAHCTBA

33

Hcnonp3oBare  rpadpuku  GYHKUMH Ui peIICHUS
ypaBHEHUH

3.4

3.5

Ctpouts u uyHuTarh rpaduku JUHEHHOW (QyHKIMH,
KBQJIPATHYHON (DYHKIMH, CTENICHHOW (DYHKIMU C IIEIBIM
[I0Ka3aTeieM

Ucnons3oBate rpaduku (QyHKUMHA A7 UCCIEIOBAHUS
MPOLIECCOB U 3aBHCHUMOCTEH MpU pelieHuH 3a1ad U3
Ipyrux y4eOHBIX TMpPEeIMETOB U peallbHOM  KHU3HH,
BBIpaXaTh (OpMyJIaMH 3aBUCUMOCTH MEXK]Ty BETHYMHAMHU

HauanamMaTemaTnyeckoroaHaimnsa

4.1

4.2

4.3

OmnepupoBath MTOHATHUSIMH: MOCIE0BATEIbHOCTb,
apudMeTHyecKass U reOMeTpUUIecKasi IpOrpecCun

OnepupoBaTh MOHATUAMHU: OECKOHEYHO YOBbIBaroOIIas
reoMeTpuuecKas  mporpeccus, CcyMMa  OECKOHEYHO
yObIBaroIell TeOMETPUUECKON TPOrPECCUU

3a,Z[aBaTLHOCJ'IC,Z[OBaTeJ'ILHOCTI/IpaBJ'II/I‘-IHBIMI/ICHOCO6aMI/I

4.4

5.1

Hcnons3oBarh CBOMCTBA  IMOCJIEJOBATEIbHOCTEH W
MIPOTPECCUM JUIsSl PEIIEHUs] pealbHBIX 3a/1a4 MPHUKIAJHOTO
XapakTepa

MHoOecTBa M TOTMKa

OHGpHpOBaTB IIOHATHUAMU. MHOXKCECTBO, onepauI/m Hazg
MHOKECTBAMU

5.2

53

Hcnons30BaTh TEOPETHUKO-MHOKECTBEHHBIA arapar s
ONMCAaHUS PEATBHBIX MPOLIECCOB U SABJICHUM, IIPU PEIICHUN
3a/1a4 U3 IpYruX y4eOHBIX MPEAMETOB

OHepI/IpOBaTB IIOHATHUAMMU OMpCACIICHUC, TCOpEMa,
CICOCTBHUEC, 10Ka3aTCJILCTBO

11 KIIACC



Koanposepsiemorope3yJjibTata

1.1

1.2

1.3

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero
001Iero ooOpazoBaHus

Yucia 1 BIYUCICHUS

OnepupoBarh MOHATHUSAMH: HATypaJbHOE, LEJI0€ YHUCIO;
WCIIONBb30BaTh MPU3HAKU  JIGTUMOCTH  IICJIBIX  YHUCE,
pa3yioKeHUE YKCIia Ha MPOCThIE MHOMKHUTEH JIJISi PEIICHUS
3az1a4

OnepupoBaTh TOHATHEM: CTENEHb C PaAlUOHAIBHBIM
MOoKa3areieM

OnepupoBarh MOHATHSAMH: JIOTAPU(PM UYHCIA, JCCITHYHBIC
Y HaTypaJibHbIE TOTapU(PMBbI

2.1

2.2

23

YpaBHEHHUsI 1 HEpABEHCTBA

HpI/IMeHHTB CBOMCTBA CTEHEHHU JUIA Hp606p330BaHI/IH
BpraH(eHHﬁ, OIICPHUPOBATL IIOHATUAMHU: I10KA3aTCIbHOC
YpaBHCHHUEC W HCEPABCHCTBO, pPCIIATb OCHOBHBIC THIIbI
II0KAa3aTCIBbHbIX ypaBHCHI/Iﬁ U HCPAaBCHCTB

BbimonHATe npeoOpazoBaHMs BBIPAKEHHH, COAEpIKaIUX
norapuMbl; ONEepUPOBaTh MOHATUAMU: JOTapupMUIecKoe
YpPaBHEHHE M HEPABEHCTBO; pEIIATh OCHOBHBIE THIIBI
Jorapu(pMUUECKUX YpPaBHEHUI U HEPABEHCTB

Haxomutes pemeHns NpoCcTEUIIMX TPUTOHOMETPUYECKUX
HEPABEHCTB

24

2.5

2.6

OnepupoBaTh MOHATUSAMU: CUCTEMA JMHEHHBIX YpaBHEHUM
1 €€ PEIICHHE, WCIOJIb30BaTh CHUCTEMY JIMHEWHBIX
ypaBHeHI/Iﬁ AJIg PCIICHU MTPAKTUYCCKUX 3aaa4

Haxoaute peHiCHUd HpOCTeﬁHlI/IX CHUCTEM u
COBOKynHOCTCﬁ panOHAJIBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

MOI[CJ'II/IpOBaTB PCAIbHBIC CHUTyallUM Ha A3BIKC am‘e6p1;1,
COCTaBJISITb  BBIPpAXKCHUA, YPABHCHUA, HCPABCHCTBA U
CHUCTCMBI IO YCJIOBHIO 3a1a4u, UCCICAOBATH MMOCTPOCHHBLIC
MOJCIIM C UCIIOJIb30BAHUEM allllapata aJIFerLI

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MNOHATUSAMH: TepHoAMYEcKass (QyHKIMS,
MIPOMEXYTKH MOHOTOHHOCTH (DYHKIIUHU, TOUKU DKCTpEMyMa
¢GbyHKIMM, Hanboblllee U HaUMEHbIIIee 3HaUeHUs (PYHKIIUU
Ha MPOMEXYTKE; MCIOJIb30BaTh MX JUISl HCCIIEAOBAaHUS
dbyHKIMM, 3a0aHHON rpaduKOM

3.2

OnepupoBaTh MOHATUSMH: TpadUKU TOKA3aTeIbHOM,
JOTapu(PMUIECKON ¥ TPUTOHOMETPUUYECKHX  (DYHKIIHIA;
n300pakaTh WX Ha KOOPIWHATHOM TUIOCKOCTH U
WCTIOJIh30BATh JIJISl PEIICHUS YPaBHEHUH U HEPABEHCTB




33

N300paxaTh Ha KOOPAMHATHOW IIJIOCKOCTH TpaduKh
JUHENHBIX YpaBHEHUN U HCIOJIb30BAaTh MX JUIS PEHICHUS
CHUCTEMBbI JINHEHHBIX YPaBHEHU

3.4

Hcnonb3oBare rTpaduku (yHKIMHA A7 HCCIEIOBAHUS
MPOIECCOB W  3aBUCHUMOCTEH M3 JAPYyruX Y4eOHBIX
TUCLIUTUIAH

4.1

HagamamaTemaTnueckoroasaamsa

OnepupoBarh  MOHATUSIMU:  HENpepbIBHAs — (QYHKIHS,
Mpou3BoIHAS (DYHKLMHU; HUCIIOJIb30BATh T€OMETPUYECKHUMA U
(bu3nUecKui CMBICT MPOU3BOAHOM TS peLIeHHs 3a/1a4

4.2

Haxomute  npou3BOAHBIE — 3JIEMEHTApHbIX  (YHKIUH,
BBIYMCIIITH ~ NPOU3BOJHBIE  CYMMBI,  IIPOU3BEJICHMS,
4acTHOrO (DyHKIMH

4.3

44

4.5

Hcnonp30BaTh MPOU3BOJHYIO ISl UCCIIEAOBAHUS (DYHKITUH
Ha MOHOTOHHOCTBb ¥ DKCTPEMYMBI, IPUMEHATH PE3yJIbTaThl
WCCIIEIOBAHMS K IIOCTPOCHUIO TPapUKOB

Hcnonpi3oBarh IMPOU3BOAHYIO JJIA HaxXO0XIACHUA
HaWJIyqlIero peucHusa B IIPUKIAAHBIX, B TOM YHCIC
COIMaJIbHO-3KOHOMHWYCCKHUX, 3aJadax

OHepI/IpOBaTB ITOHATHUAMU nepB006pa3Ha51 U HHTETpal;

IIOHUMATb FGOMCTpI/I‘-IeCKI/Iﬁ u (I)I/ISI/ILIGCKI/II\/’I CMBICJI
HUHTETpajia

4.6

Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX  (YHKIUH,
BBIUUCIIATH HHTErpall o ¢popmyse Hetotona — JleliGHuna

4.7

Pemate mpuxnaaHele 3agadd, B TOM YHCIE COIUAIBHO-
SKOHOMMYECKOTO U (DU3MUECKOT0 XapakTepa, CpeiCTBaMH
MaTeMaTHYeCKOro aHaJln3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC
Kox  IIpoBepsiembliidjieMeHTCOAEPKAHNUS
1 Yucna 1 BBIYUCIICHUS
Pannonaneupie  uncina. OOBIKHOBEHHBIE U JACCATHYHBIC JPOOHM, TPOIICHTHI,
L1 OeckOoHEUYHbIE Mepuoandeckue apoou. Apudmerndeckue onepanuu ¢ paluoHaIbHbIMU
' qrcliaMH, IPeoOpa3oBaHus YUCIOBBIX BhIpaskeHuH. [Ipumenenue qpodeit 1 mporeHToB
JUTSI pEIICHUs TPUKIIAIHBIX 3aa4 U3 Pa3IMUHbIX OTpaciiell 3HaHUM U pealbHOM KU3HU
JleiicTBuTenbHBIC YUCIa. PallnoHAIbHBIC B HPPANMOHAIBHBIC YUCTa. APUPMETHICCKHE
1.2 onepamuu c JIEHCTBUTEIIbHBIMU YUCJIAMH. [TpuG>xEHHBICBHIYHCIICHMUS],
MPABUJIAOKPYTJICHUS, IPUKHUJIKA U OLIEHKApEe3yIbTaTaBbIYHUCICHHMA
CrereHs ¢ 1iensiM mokaszarenem. Ctannaptaas Gpopma 3amucu JeHCTBUTEIIEHOTO YHCIIa.
1.3 Hcnonb3oBanue moaxosmieid GopMbl 3arucu ACHCTBUTEIBHBIX YUCEN ISl PEIICHUS
MPaKTUYECKHX 33/1a4 U MPEICTABICHUS JaHHBIX
L4 ApudmeTndecknii KOpeHb HaTypaldbHOW cTemeHu. JleHcTBUs ¢ apudMeTHYeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTENEHU
15 CuHyc, KOCMHYC W TaHIE€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, AapKKOCHHYC,
ApPKTaHI€HC YHCIIOBOTO apryMEHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxaecTBa U TOKIECTBEHHBICITPEOOpa30BaHUS
29 [IpeobpazoBaHue TPUTOHOMETPUUECKUX BhIpaxeHU. OCHOBHBIE TPUTOHOMETPUUECKUE
' (bopmyThI
)3 VpaBHeHune, KopeHb  ypaBHeHUs.  HepaBeHCTBO,  pellleHHE  HEpaBEHCTBA.
’ MeToarHTEPBAIOB
2.4 | Pemenue nensix u [poOHO-PAMOHAIBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemenne nppalimOHaNIBHBIX YPaBHEHNUN U HEPABEHCTB
2.6 = PemeHueTpUroHOMETPUUECKUXYpPaBHEHUM
57 [IpumeneHnre ypaBHEHU U HEPABEHCTB K PEIICHUIO MATEMATHIECKUX 3a/1a4 U 3a]1a4 U3
' pa3IUYHBIX 00JIaCTeH HAYKH U PEATbHOM KU3HU
3 OyHKIHH U TpaduKu
31 DyHKIHS, CIocoObI 3a/IaHus byHKIHH. I'paduxk dbyHKIIH.
) B3aumHO0OpaTHBIC)YHKIIUH
39 O6nactp ompeneneHUss W MHOXKECTBO 3HaueHuWW (ynkmuu. Hymm  yHkium.
’ [TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKLINUN
33 CrenenHast GyHKIUS C HaTypaldbHBIM U IIENbIM MoKaszareneMm. E€ cBoiicTBa u rpaduk.

CoiicTBa u rpaduk KOpHS n-0il cTeNeHn




34 TpuronomeTpuyeckass OKPYKHOCTh, OINpEACICHUE TPUTOHOMETPUUYECKUX (PYHKIIHIA
' YHCIIOBOTO apryMeHTa
4 Hauvamamaremarnueckoroananusa
41 [TocnenoBarenbHOCTH, CMOCOOBI  3aJaHUs  IOCHeoBaTeIbHOCTEH. MOHOTOHHBIE
) MOCIIE0BATEIbHOCTH
ApudmeTrndeckass W TreoMeTpudYeckas mporpeccuu. beckoHeyHO —yObIBaroIias
4o | TEOMETpHYeCKas MPOrpeccus. Cymma OeckOHEUHO YOBIBAIOIICH TEOMETPUUYECKOM
' nporpeccur. dopmyna CIOXKHBIX HTpoLEHTOB. lcmonb30BaHWE MpOrpeccuu Aiis
pellleHus peaJbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa
5 MHokecTBa U JTOTHUKA
MHoxecTBO, omnepauuu HajJ MHOXecTBaMu. Jluarpammel Oiliepa — BenHa.
5.1 [IpuMeHeHne TEOPETHKO-MHOXKECTBEHHOTO —ammapaTta [Uisi ONUCAHHsS pealIbHbIX
MIPOLIECCOB U SIBIICHUH, P PEIICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CleiCTBUE, J0Ka3aTeIbCTBO
11 KIIACC
Kon IIpoBepsieMmbIii3IeMEHTCOAEPKAHMUS
1 Yucna 1 BBIYUCICHUS
1.1 Harypanbnslie u nensie yncna. [Ipu3Haku qenMMoCTy HEIbIX YUCE
1.2 Crenens c pallMOHaNbHBIM MOKa3aTeraeM. CBONCTBA CTEIIEHU
1.3 Jlorapudm yncna. JlecaTuuHbIe U HATYpAJIbHBIE JOTapu(MbI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [IpeoOpa3oBaHnEBbIpAKEHUH, COAEPKAIIUXIOrapU(HMBI
2.2 [Ipeobpa3oBaHue BbIpax)eHH, COAEPIKAIIUX CTENIEHH C PAIllHOHATBHBIM TTOKa3aTeIeM
2.3 [IpuMepBITPUTOHOMETPUYECKUXHEPABEHCTB
2.4 [TokazaTenbHbIEypaBHEHUS 1 HEPABEHCTBA
2.5 JlorapudmuueckreypaBHEHUS U HEPABEHCTBA
6 Cucrembl TMHEWHBIX YpaBHEHHH. Penienne npukiaaHbx 3a/1a4d ¢ MOMOIIbI CUCTEMBbI
' JINHEMHBIX YPAaBHEHUI
2.7 CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHU 1 HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHUH, CUCTEM W HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3ajad
' W 3a71a4 U3 pa3jIMyuHbIX o01acTel HayKu U pealbHOM JKU3HU
3 OyHKIUH U TpapuKH
Oynknusa. [lepuonnueckne ¢yukmuu. [IpomMeXyTKH MOHOTOHHOCTH —(DYHKITHH.
3.1 MakcuMymbl U MHUHUMYMbl (pyHkuuu. HaumbGombiiee W HauMeHblee 3HAUYCHHE
(GyHKIIUU Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
33 [Toka3zarenbHas u orapudmMudeckas GyHKIIMU, UX CBOHCTBA U Tpa(uKH




34 Hcnonp3oBanue rpadukoB GyHKIUN A7 peIIeHHs] YpaBHEHUH 1 JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpagukoB GyHKLIUHI AJIs UCCIIEI0BaHUS NIPOLIECCOB U 3aBUCUMOCTEH,

3.5 KOTOpblE€ BO3HUKAIOT IPU pEIIEHUM 3aJady U3 JAPYTUX Y4EeOHBIX IPEIMETOB U
peanbHON KU3HU

4 Havanamatemarnueckoroanainsa

4.1 HenpepoiBable pyHKIMU. METOA HHTEPBAIOB /IS pEIICHUS] HEPABEHCTB

4.2 [TpousBognas pyukiuu. ['eomeTpuueckuii 1 GU3MUECKUI CMBICT TPOU3BOIHOM

43 [TpousBoanbie 3neMeHTapHBIX (yHKIHA. DopMynbl HAaXO0XKIEHUS MPOU3BOIHOM

' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIIUN

[IpumeHeHre TPOU3BOAHOW K MCCIEJOBAHUIO (YHKIMA Ha MOHOTOHHOCTh U

4.4 3KCTPEMYMBI. Haxoxxnennenan6osbIiiero u
HaMMEHBIIETO3HAYCHUA(DYHKIITIMHAOTPE3KE
IIpumeHeHre MPOU3BOIHON Il HAXOXKIECHUS HAWIYYILEro PEIICHUs B NPUKIIAJIHbBIX

4.5 3ajjayax, JUIsg OIpEeNeNIeHUuss CKOPOCTH Ipoliecca, 3aJaHHOro Qopmynoil wimm
rpaduxom

4.6 [TepBooOpasnas. TabauanepBooOpa3HbIX

47 WuTerpan, ero reoMeTpudeckuii M GU3NUYECKUid CMBICI. BblunciieHne MHTErpaia mo

dbopmyiie Hetotona — JleitOnuna




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

KoanposepsiemororpedoBanust

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM
pe3yJibTaTaM OCBOEHHUsI OCHOBHOI 00pa3oBaTe/IbHOI
NMPOrpamMMbl cpeHero 00uero 0o0pa3oBaHus

Bnagenne wMerogamMu — J0Ka3aTeNbCTB, ajlrOpUTMaMu
pelieHus 3a1ad; yMeHue (GopMyJIupoBaTh U ONEPUPOBATH
MOHATUSIMH: OTIpeIeNICHUE, aKCHOMa, TeOpeMa, CIEACTBHE,
CBOICTBO, MpHU3HAK, J0Ka3aTeJIbCTBO, PaBHOCUJIbHBIE
(bOopMyIUPOBKYU; MPUMEHATh UX; YMEHHE (POPMYIHPOBATH
0o0paTHOE U MIPOTUBOIOJIOKHOE YTBEPKACHUE, IPUBOIUTH
OpUMepbl W KOHTPIPUMEPHI, HCIONb30BATh METO]
MaTeMaTUYeCKON HMHIYKUUU; MPOBOJIUTH JI0Ka3aTeIbHbIE
paccyXJIeHHs TpU  pElIeHHH  33Jad,  OLICHMBATh
JIOTUYECKYI0  TMPAaBUIBHOCTh  PAacCyXJIECHUW; yMEHHE
OIEpUPOBATh TOHATUSAMHU: MHOXECTBO, ITOAMHOXKECTBO,
ornepanuy HaJ MHOXECTBAMM;, YMEHHE HCIOJb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  ammapar s ONMCAHHSA
pealIbHBIX MPOLIECCOB U SBJICHUH U MIPU PELICHUH 33/1a4, B
TOM 4YHCJI€ U3 JAPYrMX Y4YeOHBIX IpPEeIMETOB; YMEHHE
ONepupOBaTh MOHATUSIMU: Tpad, CBSI3HBIM rpad, nepeso,
UK, Tpad Ha MIIOCKOCTH; YMEHHE 33a]aBaTh U OMHUCHIBATH
rpadsl pa3IMYHBIMU CIIOCO0AMH; HCIOJB30BaTh T'PadbI

Ipu pCHICHUH 3aJ1a4

YMeHue onepupoBaTh MOHATHSAMHU: HATYPATbHOE YHCIIO,
[[eJI0€ YHUCIIO, CTENeHb C IEeNbIM IOKa3aTeleM, KOpPEHb
HATYpaJIbHOH CTENEHW, CTENEHb C  palMOHAIBHBIM
MOKa3aTeieM, CTENeHb C JCWCTBUTEIBHBIM IMOKA3aTeIeM,
gorapudM  UMciaa, CHHYC, KOCHHYC W  TaHI€HC
MPOU3BOJIBHOTO  YHCIA,  OCTaTOK 1O  MOJIYJIIO,
paloHadbHOE  YHUCIO,  HPpPalMOHAIBHOE  YHCIIO,
MHOJKECTBA  HATYpalbHBIX, LEJIBIX, PANHOHAIBHBIX,

I[GﬁCTBHTGJ'IBHBIX YHUCCII; YMCHHUEC HUCIIOJIB30BATh IMIPHU3HAKH




JCIIMMOCTH, HanMEHBIITHH oOImMi  OenuTenbs U
HalMeHblIee oflee KpaTHoe, anroput™m EBknmpa mpu
pelleHnn  3aja4d;  3HAKOMCTBO  C  Pa3IMYHBIMU
MO3ULUOHHBIMM  CHCTEMaMH  CUHCJICHMS;  YMEHHE
BBINOJIHATh BBIYMCIICHUE 3HAYCHUH M TPeoOpazoBaHHS
BBID@XEHUII ~ cO  CTemeHsMH U Jiorapupmamu,
npeoOpa3oBaHus JPOOHO-PAIIMOHANBHBIX — BBIPAKEHUI;
YMEHHME OIEpUPOBATH MOHATUSAMU: IOCIEI0BATEIBHOCTD,
apudmernyeckas nporpeccus, reoMeTpuyecKas
nporpeccusi, OECKOHEUHO YOBbIBaIOIIas TIeoMeTpUYecKast
IIpOrpeccusi; yMEHHME 3a/laBaTh I10CJIEOBATEIbHOCTH, B
TOM YHCJIE C ITOMOIIBIO PEKYPPEHTHBIX (HOpMYJI; yMEHUE
ONEpUPOBATh  MOHATHSAMHM:  KOMIUIEKCHOE  YMCIIO,
CONpPSKEHHBIE KOMILIEKCHBIE YHCiIa, MOLYJb U apryMEHT
KOMIUIEKCHOTO 4YHcia, (GopMa 3alucud KOMILICKCHBIX
yucen  (reoMeTrpuyeckas, TPUTOHOMETpHYECKass MU
anredpanyeckas); yMeTb MPOU3BOAUTH apHUPMETHUUECKHE
JEUCTBUS C KOMIUIEKCHBIMH  4YMCIAaMH; TPUBOAUTH
IpUMEpPbl  HCIHOJIb30BAaHUSA  KOMIUIEKCHBIX  YHCEI;
OIEpUpOBaTh MOHATHAMM: MaTpuma 2x2 u  3x3,
ONpEeAeNuTeNb  MaTpUIlbl, TE€OMETPUYECKHH  CMBICI

ONIPCACIINTECIIA

YMmeHue onepupoBaTb MOHATHAMH:  PalMOHAIBHBIE,
UppalOHAIIbHBIE, MOoKa3aTelbHbIE, CTETCHHBIE,
JorapupMHUUECKUe, TPUTOHOMETPHUECKUE YpPAaBHEHHS H
HEpPAaBEHCTBAa, MX CHCTEMbI; yMEHHE OIepUupOBaThH
MOHSTUSMM: TOXKJECTBO, TOKJIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa
YpPaBHEHHH W HEPABEHCTB, PAaBHOCWJIBHOCTb YpPaBHEHMI,
HEpPAaBEHCTB U CHUCTEM; YMEHHE penlarb ypaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C TIOMOIIBIO Pa3IUYHBIX
IPUEMOB; pEIIaTh YPABHEHMs, HEPABEHCTBA U CUCTEMBI C
[apaMeTpoM; NPUMEHATh YpPaBHEHHUS, HEPABEHCTBA, MX
CUCTEMBI I PEIICHN MaTeMaTUYECKUX 3a1a4 U 3a/1a4 U3

pa3NIUYHBIX 001aCTe HAYKH U PEaTbHOM KU3HU

YMeHue onepupoBaTh MOHATUSAMH: (DYHKIHS, YETHOCTD




(GYHKIMY, TEPUOAWYHOCTh (YHKIHH, OTPAHUYCHHOCTH
(GYHKIIMH, MOHOTOHHOCTH (DYHKIIHH, SKCTPEMYM (QYHKIIHH,
HanOospIllee W HaWMEHbIEE 3HAYEHUS (QYHKUUU Ha
OPOMEXYTKE, HempepbiBHas  (QyHKIMSA, aCHMIITOTHI
rpa¢puka GyHKOMM, TepBass M BTOpas MPOM3BOTHAS
(GYHKIMM, TEOMETPHUYCCKHH W  (HU3MYECKUH CMBICT
IPOM3BOJIHON, TIEpBOOOpa3Hasi, ONpeaeNEHHBIH HHTErpal;
yMEHHE HaXOJUTh aCUMOTOTHI rpaduka GpyHKIUN; YMCHHE
BBIUUCIISITH  NPOU3BOAHBIE  CYMMBI,  IPOM3BEICHUS,
YaCTHOTO W KOMIO3UIMH (YHKUIUH, HAXOAUTh YpaBHEHUE
KacaTenbHOH K Tpaduky (QyHKIUH; yMEHHE HaXOIUTh
NPOM3BOAHBIC  JJIEMEHTApHBIX  (QyHKUMH;  yMEHHE
UCIIONIB30BAaTh  TNPOM3BOAHYIO  UIL  MCCIICAOBAHUS
(GyHKIMA, HaXOOWTh HAWOOJBIIME W HAaUMEHBIIHUE
3Ha4eHUs1 (DYHKIMIA; CTPOUTH TpadUKd MHOTOUWIECHOB C
UCIIOJIb30BAHUEM alllapara MaTeMaTH4ecKOro aHaln3a;
IPUMEHATh TPOU3BOTHYIO JUTSI HAXOXKACHUS HAWITYUIIETO
peleHuss B TPUKIAIHBIX, B TOM 4YHCIE COIMAIbHO-
ODKOHOMHYECKUX M (u3HUecKnX 3agadax; HaxOIHUTh
wiomaau U o0bEMBI (UIYp € MOMOILBIO HHTErpana;
MIPUBONUTH TIPUMEPBI MATEMAaTHIECKOTO MOJICITUPOBAHUS C

NOMOIIBIO AU(epeHInanbHbIX YpaBHEHUI

YMeHue omnepupoBarh MOHATUSAMHU: TpapuK (QYHKIHH,
obpatHas (yHKIMSA, KOMMO3UIUSA GYHKIHMHA, JTHHEHHAs
byHKIUS, KBagpaThyHas — (QYHKIHS, palMoHaIbHas
byHKIMS, CcTerneHHas (QYHKIUS, TPUTOHOMETPHYECKUE
GbyHKIUM, OOpaTHbIE TPUTOHOMETpPUYECKHE (DYHKIINH,
MmoKazaTenbHas W Jorapudmuueckas (yHKIUH, YMEHUE
CTPOUTh TpapuKd U3YYCHHBIX (YHKIUH, BBIIOIHATH
npeoOpa3zoBanusi TpadukoB (GYHKIUNA, HCIOJIB30BAThH
rpaduKy A U3y4eHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pEIlIeHnH 3a/1a4y U3 APYTruX y4eOHBIX MPEeIMETOB M 3aJad
U3 peaNbHOMN KU3HU; BBIPAXKATh (POPMYyJIaMU 3aBUCUMOCTH
MeXy BEIMYMHAMU; MCIIOJIb30BaTh CBOWCTBA U rpauku
(bYHKUMI A7 pelIeHns] ypaBHEHH, HEpaBEHCTB U 3a]a4 C

napameTpamu; u300paxaTb Ha KOOPAWHATHOHN TUIOCKOCTH




MHOXECTBA PpELICHUN YpPAaBHECHMI, HEPaBEHCTB U HX

CHCTEM

YMeHue pemiath TeKCTOBbIE 33/1a4M Pa3HbIX TUIIOB (B TOM
YrCIie Ha MPOIICHTHI, IOJIM U YacTH, Ha IBIXKEHUE, paboTy,
CTOUMOCTH TOBAapOB M YCIIYT, HAJOTH, 3a/la4ll U3 001acTu
VOpaBlIEHUS JMYHBIMH H CEMEWHBIMH (UHAHCAMH);
COCTaBJIATh BBIPAXKEHUsI, YPaBHEHHUs, HEPABEHCTBA U HX
CHCTEMBI T10 YCIIOBHUIO 33/1a4M, UCCIIEIOBATH MOJYYEHHOE
pellieHrne U OLIEHHWBATh IMPaBAONOJ00HOCTh PE3YyJIbTATOB;
YMEHHME MOJICIMPOBATh PEAJIbHbIC CHUTyallud Ha SA3bIKE
MaTeMaTUKH; COCTAaBIATh  BBIPAKEHUSA, YPaBHEHU,
HEPAaBEHCTBA M MUX CHCTEMBI 10 YCIOBHUIO 3a/1a4H,
HCCIIEI0BATh IIOCTPOCHHBIE MOJEIHA C HCIOJIb30BAHUEM
anmapara anreOppl, HHTEPIPETUPOBATH TOJYUYCHHBIN

pe3yiibTaTt

Ymenue OIIEpUpPOBaTh MOHSTHUSMM: cpenHee
apudmernueckoe, MearaHa, HauOosbllee U HauMEHbIlIee
3HAYEHMS, pa3Max, JUCIEPCHUsi, CTaHAAPTHOE OTKJIOHEHHE
YK CIIOBOTO Ha0opa; yMEHUe U3BJIEKATb,
UHTEPIPETHPOBATh HH(POPMAILMIO, TPEICTABICHHYIO B
TaOIUIAX, Ha JuarpaMMax, rpaukax, OTpPa)karollyro
CBOMCTBA PEATBHBIX MIPOLIECCOB U ABJICHUH; NPEACTABIATH
uH(pOpMALMI0O C TIOMOMIbIO TalNMLl U Juarpamm;
UCCJIE0BAaTh CTaTUCTUYECKUE JIaHHbIE, B TOM YHUCIE C
MPUMEHEHHEM TIpadUyecKuX METOJI0OB M 3JIEKTPOHHBIX
CpeAcTB;  rpauyecku  HCCIIEOBaTh  COBMECTHBIE
HaOJIOJIEHUsI C TIOMOIIBI0 JHarpaMM pacceuBaHHs U

JIMHEHOM perpeccuu

YMenue onepupoBaTh MOHATHSMH: CIyYailHBIA OIBIT U
cilydaifHoe COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS;
YMEHHE BBIYHUCIATH BEPOSATHOCTH C HCIOJIb30BAaHHEM
rpadu4ecKuX METOJI0B; IPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOKEHUS BEPOSATHOCTEM, bopmymy MOJTHOM
BEPOSATHOCTH, (Gopmyay bepHymnn, komOuWHATOpHBIE
bakThl U (GOpPMYJIbI; OLEHUBATh BEPOSTHOCTH PEATBHBIX

COOBITHII; YMEHHE ONEepUpPOBATh MOHATHAMM: CilydailHas




BEIMYNHA, pacmpeneienue BEPOATHOCTEH,
MaTEMaTHYECKOE OXKUIAHWE, NUCIEPCUS U CTaHAAPTHOE
OTKJIOHEHHE CIIy4anHOM BEJINYMHBI, byHKIIH
pacnpezneneHus u IUIOTHOCTH pPaBHOMEPHOTO,
[IOKA3aTEeIbHOIO0 U HOPMAJIBHOI'O PAaCIPEIEICHUN; YMEHUE
MCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIpPEICIICHUN IS
pelieHuss 3ajJay; 3HAKOMCTBO C IIOHATHAMU: 3aKOH
OOJIBLIMX YHUCEN, METOJbl BBIOOPOYHBIX HCCIIEIOBaHMIA;
YMEHUE NPUBOAWUTH IPUMEPBHl MPOSBICHUSA 3aKOHA
OONBIIMX YHCel B MPUPOAHBIX M  OOIIECTBEHHBIX
SABJICHUSX; YMEHUE OIEPUPOBATH IOHATUAMM: COUYECTAHMUE,
IIEPECTAHOBKA, YUCJIO COYETAHWM, YHMCIIO INEPECTAHOBOK;
ounom HplOTOHA; yMEHHE NPUMEHATH KOMOWHATOpPHBIC
GbakThl U pacCyKACHUs Ui pelleHHs 3a/1ay; OLEHHUBATh
BEPOSITHOCTH peanbHbIX COOBITHIA; COCTaBJIATh
BEPOATHOCTHYIO MOJIENb " UHTEPIIPETUPOBATD

ITOJIYYEHHBIN pe3yJIbTaT

VYMeHune onepupoBarh IOHATHAMH: TOYKa, IpsAMasd,
IIJIOCKOCTB, IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUUHA YIJIA,
IJIOCKUM YTOJI, ABYTPAHHBIM YroJ, TPEXI'PAaHHBIA YIOJI,
CKPELIUBAIOIINECS IIpsIMBIE, [apajjIeIbHOCTh u
NEPHEHAUKYISIPHOCTh NMPSAMBIX M IUIOCKOCTEM, Yroil
MEXIY NPSAMBIMH, YrOJd MEXIY IMPSMON M IJIOCKOCTBIO,
YroJl MEXJy IUIOCKOCTSMH, DPACCTOSHHE OT TOYKH [0
IIJIOCKOCTH, PAaCCTOSTHUE MEXKAY MPSAMBIMH, pPaCcCTOSHUE
MEXIYy IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh IpHU
pelieHnH  3a7ad  u3ydyeHHble (AKTBl M TEOPEMBI
IUIAaHUMETPUH; YMEHHUE OLEHUBAaTh pa3Mephl OOBEKTOB
OKpPY’KaIOLIET0 MUPA; CTPOUTh MAaTEMATUYECKUE MOJIEIH C
ITOMOIIBI0 TEOMETPUYECKHUX MTOHATUN U BEIUYMH, pEelIaTh

CBA3aHHBIC C HUMHU IMPAKTHYCCKUC 3a1a4Un
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YMeHue ornepupoBaTh MOHATUSMHU: IUIOMAAb (DHUTYDHI,
00BEM ¢burypsr, MHOTOT'PaHHHUK, MIPaBUIIBHBINA
MHOTOTPaHHUK, ceueHue MHOTOTPaHHUKA, KyO,
napajielienunes, npu3Ma, nupamuaa, Qurypa wu

MOBEPXHOCTh BpAIleHUs, LWIMHAP, KOHYC, map, chepa,




wiomanab chepsl, IUIOMAAb TOBEPXHOCTH MUPAMUJIBI,
MIPU3MBI, KOHYc(a, UUIMHAPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO MapajuieeNnuIea, upaMuibl, IPU3MBL,
LWIUHApPA, KOHyca, 1Iapa, pa3BEpTKa IOBEPXHOCTH,
CEUYEHUs KOHYCa M LWIMHIpA, MapajjlesIbHbIE OCH WU
OCHOBAHUIO, CEUYEHUE MIapa, IUIOCKOCTh, KAacaroulascs
chepbl, HUIMHIPA, KOHYCa; YMEHHE CTPOUTH CEuCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAHHUKH, (PUTYPHI U
MIOBEPXHOCTU BpALLEHUS, UX CEUEHHUS, B TOM YHUCIE C
MIOMOILBIO JJIEKTPOHHBIX CPEACTB; YMEHUE NPUMEHSThH
CBOWCTBA T'EOMETPUYECKHX (HUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh  ONpeNeleHHs  U3y4aeMbIX  QUryp,
BbIIBUTaTh TUIOTE3bl O CBOWCTBAX U IpPU3HAKAX
reoMeTpuyecKkux (uryp, 000CHOBBIBATH WM OMPOBEPraTh
UX; yYMEHHE MpPOBOIUTH Kiaccupukanuio ¢uryp 1o
pa3jMYHbIM  TpPU3HAKAM, BBIIOJIHATH  HEOOXOJIUMBIE

JOIMOJIHUTCIIBHBIC ITOCTPOCHHUA
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YMeHue  omnepupoBaTh  NOHSATHSMH:  JIBUKEHHE B
IPOCTPAHCTBE, MapalIeNbHBI MEePeHOC, CUMMETpUs Ha
TUIOCKOCTH M B TIPOCTPAHCTBE, MMOBOPOT, MPeoOpa3oBaHMe
noao0usi, MmoAoOHbIe (QUIyphl; YMEHHME paclo3HaBaTh
paBHBIE U 10J00HBIE (QUTYpHI, B TOM YHUCIIE B NPUPOJE,
UCKYCCTBE, apXUTEKType; UCIOJb30BaTh T'€OMETPUUYECKHUE
OTHOWIEHWsS] ~ TPU  pEmIeHHH  3a/Ja4;,  HaXOJIUTh
reOMETpUYECKUe BEIMYMHBI (UIMHA, Yroj, IUIOLIajlb,
00BEM) TpU pemieHud 3a4ady U3 JIPYruxX Yy4eOHBIX
NPEeIMETOB M M3 pealbHOW KU3HM; YMEHUE BBIYMCIATDH
TreOMETPUYECKNEe BEJIMYMHBI (IUIMHA, YTOJd, IUIONIalb,
00BEM, TUIOIIAAb MOBEPXHOCTH), HMCIIOJIB3YSl H3y4YCHHBIE
(GOpMYJIIBI 1 METOMBI, B TOM YHCIIE: TUIOMIA/Ib IOBEPXHOCTH
NUpaMUIbI, TPU3MBI, KOHYCa, IUIMH/PA, TUIOMaas chepsr;
00béM  Ky0Oa, MPAMOYTOJBHOTO  MapauleJenuIe/a,
NUpaMUIbl, TPU3MBI, LWIMHAPA, KOHYyCa, IIapa; yMEHHUE

HaXOJUTh OTHOIIIEHHE 00bEMOB TIOTOOHBIX (hUTYP
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YMeHne onepupoBaTh MOHATHUAMHU:  HPSIMOYTOJIbHAs

CUCTCMa KOOpAWHAT, BCKTOpP, KOOPAWHATBI TOYKH,




KOOPAMHATBL BEKTOpPa, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha 4YHUCJIO, pPa3joKCHHE BEKTOpa Mo O0aswucy,
CKaJISIPHOE MPOU3BEICHUE, BEKTOPHOE IPOU3BEIACHHUE,
yrojl MEXJy BEKTOpAaMH; yMEHHUE  HCMOJIb30BaTh
BEKTOPHBIH M KOOPJIHWHATHBIM METOA Uil PELICHUS
FCOMETPUYECKUX 3a7a4 MW 3a7a4 JAPYruX Y4eOHBIX

IIPEAMETOB
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YMenue BbIOMpATh MOAXOISANINN METOJ JUIS PEIICHHUS
3a[ja4uM; MIOHUMaHUE 3HAYMMOCTH MaTEeMaTUKH B U3y4YEeHUU
MPUPOJHBIX M OOIISCTBEHHBIX IPOILECCOB W SIBJICHHUIA;
YMEHHE Paclo3HaBaTh MPOSBICHHE 3aKOHOB MAaT€MAaTHUKH
B HCKYCCTBE, yMEHHUE MIPUBOIUTH IPUMEPDI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKOM W MHUPOBOMH

MaTE€MaTU4eCKON HayKH



INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Kon

1.1

IIpoBepsieMblii3jIeMeHTCOAEPKAHNS

Yucna 1 BEIUUCIIEHUSA

Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LEIIbIX YUCEI

Pammonanbupie  yncna. OOBIKHOBEHHBIE U JIECATHYHBIE JApPOOH, MPOLECHTHI,

h2 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypalbHOHW cTerneHu. JedcTBUs ¢ apupMeTHIeCKuMU
' KOPHSIMU HaTypajlbHON CTENEHU
1.4 Crenenp c uenbiM mnokaszareneM. CTeneHb C palMOHAlIbHBIM IOKa3aTelieM.
. CaoiicTBacTeneHu
15 CuHyC, KOCMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTaHI€HC YHCIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HATypadbHbIC JOrapu(MbI
JeiictBuTtenpHble uucia. ApupMeTHyYecKHe oOlepalud ¢ JIeHCTBUTENbHBIMU
1.7 yucnamMu.  [IpuOAMKkEHHBICBBIYNCICHUS, PABUIAOKPYTJICHUS, TpPHUKUAKA U
OLCHKAPE3yJIbTATABBIYNCICHUI
1.8 [Ipeo6pa3oBanueBbIpaskeHUN
1.9 KommnekcHpieuucna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Henble n 1poOHO-paliOHaIbHbIE YPaBHEHUS
2.2 HppanuoHanbHeICypAaBHEHHS
23 TpuroHomeTpruyecKkueypaBHEHUS
24 [Toxa3zaTenbHbIe U JOTapUPMHUUECKUECYPABHEHUS
2.5 Lenbie n 1poOHO-palIOHANIbHBIE HEPABEHCTBA
2.6 WppannonaibHbIEHEPAaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOTapUPMHUUECKUCHEPABEHCTBA
2.8 TpuroHoMeTpuyECKNEHEPABEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaenTeab MaTpUIlbl
3 DOyHKINUA U TpaPUKH




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

> ¢ynkuuu. YétHeie 1 HeuéTHBIE PyHKIMU. [lepruogmueckueyHKIun
OO6nactp ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkumu. Hymn ¢yHkmmu.
39 [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKIHH.
. MakcuMymbl U MUHUMYMBbl (yHKUuH. HanGonbliee M HauMeHbllee 3Ha4YeHUE
(GYHKLIHU Ha IPOMEXYTKE
313 CrenenHas (QyHKUMA C HaTypaJbHbIM M LedbIM Ioka3zaresneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckne QyHKINU, X CBOHCTBA U TpaduKu
3.5 [oka3zatenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB (yHkmumit. CpoiicTBa  (QYHKIHIA,
. HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBareabHOCTH, CLIOCOOBI3aIaHHUSIIOCIIEAOBATEILHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccu. @opmyiia CI0KHBIX MPOLIEHTOB
4 HavanmamaTemaTueckoroananusa
4.1 [TpousBonHas Gynkuuu. [Ipon3BoaHbIe 3IeMEHTApHBIX QYHKINN
[IpumeHeHHe TNPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 JKCTPEMYMBI. Haxoxnennenan0onpmiero u
HaMMEHBIIETO3HAYCHUA(DYHKITTMHAOTPE3KE
4.3 [TepBooOpaznas. MuTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. J(uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposATHOCTE M cTaTUCTHKA
6.1 OnncarenpHasCTaTUCTHKA
6.2 BepostHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 DUrypbeIHaIIOCKOCTH
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