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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «Asrebpa W Hadyala MaTeMaTHYECKOTO aHaJIN3ay SBISICTCS
OJTHUM W3 HauOoliee 3HAYMMBIX B IMpPOrpaMMe CpeaHEero oOIiero obOpa3oBaHWUS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
JIOTHYECKOe M aOCTPaKTHOE MBIIIICHUE O0ydYaloNmuXcs Ha YPOBHE, HEOOXOIMMOM
JUTSE OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO Yy4eOHOro Kypca OOydJaromuecs OBIIAJEBAIOT
YHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (opMyIupyeT cBOU
JOCTHKEHHS] B MAaTEeMaTH4IecKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOro aHalu3a 3aKiaJlbIBacT
OCHOBY Ul YCIIEUIHOI'O OBJIAQJCHUS 3aKOHAMU (PU3UMKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCH/ICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh MX MJS JalTbHEWIEro oOpa3oBaHUsS U B
NOBCEIHEBHOM XM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMHU anreOpbl M MaTeMaTHYECKOro aHaju3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCY>KIaTh JIEAYKTUBHO, MCIOJIb30BaTh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTHYECKOTO
aHanM3a» 00ydYaroIuecs IMONyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJIENICH PEeaJbHbIX CUTYAaluH,
UHTEPIIPETAllMd  TOJYYCHHBIX  pELIeHHMH, 3HAaKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOJAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHblii Kypc 00amaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM IOTEHIIAIIOM,
KOTOPBI peanu3yercss Kak uepe3 y4eOHBbId MaTepuaj, CIOCOOCTBYIOIIUI
(GbOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
JESTENIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIbHOCTH, AaKKypaTHOCTM H OTBETCTBEHHOCTH 32 TIIOJYYCHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus aiareOpe M HadalaM MaTeMaTHYeCKOTO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEHHUS.

B crpyktype yueOHOro Kypca «Anredbpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COJepKATEIIbHO-MEeTOANIecKue TuHuM: «Yncna
U BBIYUCIICHU», «DyHKIIUU U Tpadukn», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJIEPKATENbHO-METOANYECKUE JHHUM H3Y4aloTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHEro oOImero oO0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsCh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBI KypC SBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMaTHYCCKUM allapaToM, Y HUX MOCJIEIOBaTeIbHO (hopMupyeTcs U
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKYI0 MOJEIh pPEabHOM
CUTYalluH, IPUMEHATh 3HAHUS, MOJTYUYEHHbIE MPU U3YYEHUU y4eOHOro Kypca, JUis
pEIIeHUsI CAaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
WMHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «YKcia W BBIYMCICHUS) 3aBEpIIAcT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE OBbLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanusi. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHHUM, BKIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaTh NPUKUJIKY, BBIIOJHATH NPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYarolIMMCS MHOXKECTBA HaTypalbHBIX, IIEIbIX,
palioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJIeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCeN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpaluy, a TakKe
U3BJICYCHUE KOPHS HATYpaJbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMHU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKH W € POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJIB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHHH BCETO
oOyueHusi Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKIIOM
pasaene IlporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3amad. B
pesynbprare oOydJarImuecs OBIAAEBAIOT PAa3MYHBIMH METOJAAMH  PEIICHUS
palMoHaNbHBIX, HPPAIMOHAIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
cofepkammx mnapametpol. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPHUKIIaIHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJEHHE HauOOJBIINX M HAaUMEHBIINX 3HAYCHUH (DyHKIUH.
JannHast copepkarenbHas JTMHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTtel 1o  (Qopmyrnam, mpeoOpa3oBaHus  pPalUOHAIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3yudeHuio anreOpandeckoro
MaTepuasa NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOIO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HArJIAHO JEMOHCTPUPYET CBOU BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOoIMYecKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperjieTaeTcs ¢ IPYTMMH JIMHUSMHU y4eOHOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHU MaTepuana. M3yueHue creneHHoun,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMN, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHU JJIS pelIeHUs 3a7a4 U3 APYrUX y4eOHBIX
IIPEIMETOB U PEAIBHOM KU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM OonblIOe BHUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpPMyJIaMU 3aBUCHUMOCTU MEXKIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (PYHKIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi cofepKaTeIbHON TUHUN HAIlEJICH Ha pPa3BUTHUE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXKAaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOi ¢dopme: aHaTUTHYECKOM, Tpaduueckoid M ciaoBecHoOM. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHM.

CopnepxarenpHas nuHuA «Hauana MareMaTHnyeckoro aHalin3a) MO3BOJISIET
CYIIECTBEHHO PACIIMPUTHh KPYr KaKk MaTeMaTHYECKHX, TaK W MPUKIAJAHBIX 3a]ad,
JOCTYIHBIX O00Yy4YarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIIME W HAUMEHBIIUE
3HAYEHHUS, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKHMX MOJEJEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelIeHWe B MPUKIAIHBIX, B TOM YHCIIE
COLIMATIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATLHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHUW pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecs y3HaIT O



BBIJIAIONTUXCSI PE3ybTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JoTuku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
W TIpeiaraloT HauOoJiee YHUBEPCATIBHBIA SI3bIK, OOBECTUHSIONMIMA BCE Pa3zeiibl
MaTeMaTUKH H e€¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIC MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIIOJIb30BaTh €T0 JIJISi BHIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKH CJeAyeT IPU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
npaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4Jaromuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS HA OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKK KPUTHIECCKOTO MBIIIJICHHUS.

B yueOHOM Kkypce «AnreObpa W Hadaja MaTEMaTUYECKOTO aHaJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoOCTBOBaTh (hOPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEIECH peabHBIX
CUTYyallMii, WCCIACAOBAHMS O3THX MOJENEH C TOMOIIBIO afmapaTa aureOpbl |
MaTEMaTUYECKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, IOCKOJIBKY BECh MaTeprall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh M KOHKPETU3UPOBATH  MpoOJeMy.
JlesitenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIECCE U3YyUEHUS BCeX TeM y4eOHOTO Kypca «Anredpa u Hadasna
MaTeMaTHYECKOTO aHATN3a.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Hadajla MaTeMaTH4YECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HeJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOLEHTOB IS
peLIECHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACEd 3HAHUHN U peabHOM )KU3HU.

JlelicTBuTenpHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIIBHBIE YHCIIA.
Apudmernueckrue onepanMy ¢ JCUCTBUTENIBHBIMU  4YHCIaMU.  Moayiib
JIEUCTBUTEILHOTO YHCJIAa U ero cBocTBa. [IpnOmmkE€HHbIE BHIYMCIICHUS, PABUIIA
OKpPYTJICHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUM.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hprotona. Hcenonbe3oBaHue
noAXo e (OpMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTrnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTelIeM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTaHT'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHUSI M ypaBHEHHUs-CeACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIC METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHCHUMN U
HEpPABEHCTB. MHOrOWwIeHbl OT OJHOW MepeMEHHOW. JlemeHne MHoOroujieHa Ha
MHOIOWwIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BRIPAKEHUMN, COJIEPIKAIIUX CTENIEHU M KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OCHOBHBIE METO/IbI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS MOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)eHH, CONEPIKALIUX JOrapu(MBbI.

Jlorapudmuueckue YPAaBHEHHUS. OCHOBHBIE METO/IbI peLICHMS
Jgorapu(pMUUECKUX YPaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHUMW. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OrnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCJIIEHUE €r0 3HAYEHHUS, IPUMEHEHUE ONPENETUTENS JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX YypaBHEHWI. PellleHHe NpUKIAagHBIX 3aJa4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lccinegoBaHue MOCTPOEHHONM MOJENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIECH.

[TocTtpoeHne MaTeMaTUYECKUX MOJEJEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHEeHHE ypaBHEHHI U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3MyHbIX 00JIacTell HayKu U peaibHOMU
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (QyHKIuMM. B3aumMHO o0OpaTHble (YHKIHH.
Kommnosumms pynkiuii. I'paduk  QyHkium. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOmactp ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynmu QyHkmm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIMU. MaKCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbosbiiee u HauMeHblee 3HaueHus: QYHKIIMH HAa POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (QPYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX rpauKOB.

CrenenHast pyHKIMS ¢ HATypajJbHBIM U 1I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOPHS N-OM CTENEHH Kak (PYHKIMUA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u Jjorapudpmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHUM.

TpuronomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUEe TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QOyHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpoOIEccaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEH.

Hauvana MaTeMaTH4ecKOro aHajaim3a

ITocaenoBaTellbHOCTH, CHOCOOBI 3aaHMs ITOCIIEAOBATEbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLHUU. MOHOTOHHBIE U OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rmporpeccuu. beckoneuHo yObiBaromas
reoMerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOTrpecCHH. JIMHEVHBIN U 3KCIIOHEHIMAIBHBIN poCcT. Yncio e. PopmyJia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE MPOTPecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepbiBHbIE (yHKIHMH W HX CBoMcTBa. ToukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PELICHHMS HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3aaay.

ITepBas u Bropas npousBoaHble QyHKIUHU. OnpeneneHne, reOMeTpUIeCKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[TpousBogubie  snmemeHTapHbix  ¢yHknuil.  I[IpousBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, oOIlepald HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Ounnepa—Benna. [IpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juls
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHbie u nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMbI
3allCU KOMIUIEKCHOTO 4YHcia. ApudMeTHdyecKkue Omnepalnud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHHe KOMIUIEKCHBIX YHCENI Ha KOOPAUHATHOM IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHUW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHMM C  TOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbI pELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHMM, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aad M 3aJad U3 pa3IUYHbIX O0JacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommozunuu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonp3oBanue rpapukoB (yHKUMH I8 HCCIEIOBaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PEUICHUW 3aady U3 JPYTrux Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoONbIIEr0o W HAUMEHBIIETO  3HAYEHUU
HEIpEePbIBHON (YHKIMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIero pelieHus B
NPUKIAJAHBIX 3aJadax, JUIsl OIpPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJlaHHOTO (HOPMYJION MK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus MepBOOOpPa3HbIX.

WNuterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruucnenue
ornpenenéHHoro uurerpaia mno ¢popmysie Hetorona-JleiOuua.

[TpumeHeHre uMHTErpajna s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEJL.

[Tpumepsl pemenuit auddepeHIuanbHBIX ypaBHeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C MOMOIIBI0  auddepeHInaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakIaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COIIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OTUX JOCTHKEHUU B JAPYrMX HayKax, TEXHOJOrusaX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOrOo Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKM U JEATEJbHOCThIO YUE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOUAs ACTETUKY MAaTeMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, pEeryisipHas (U3NYecKass aKTUBHOCThH), (PHU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/IOPOBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrn W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS :

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJIC/ICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HAyKH KakK c(]epbl 4YeIoBEUeCKOW IesATEeNbHOCTH, 3TaroB €&
Pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEJICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEI0BATEIbCKYIO JESTEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS

ba3oBble ornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHUS /7151 00OOIICHHS U CPaBHEHHSI, KPUTEPUU TTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMyIupoBaTh M  NPEOOpPa3OBBIBATh  CYKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBJIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYUN;

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

POBOJNUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIUIO, IPUBOIUTEH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJACHUS U BHIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAIMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTEPHUEB).



Bba3oBble uccienoBareabcKue 1eiiCTBUSA:

UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIBHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEA0BAHUE
110 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENBEHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTam
OpOBEAEHHOIO  HAONIONECHHUSA, HUCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOILIECCA, & TaKKE BBIIBUIATH
IPEIOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

BBISIBJISITH JeOUIUTHI HHPOPMAINH, JAaHHBIX, HEOOXOANMBIX IS OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (PopMmax,
WUTIOCTPUPOBATH TpaUuecKy;

OLIEHUBATh Ha/IEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyYEHHBIN pPE3yJIbTAT;

B X0/€ 00CYXXJIE€HHUS 3a/1aBaTh BONPOCHI MO CYIIECTBY OOCYKIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me€ W CXOACTBO MO3UIMN, B KOPPEKTHOU (opme
(dbopMyIIMpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBUSA



Camoopranusanus:

COCTaBJISATH ILJIaH, AJITOPUTM PEICHUS 3a/1aul, BIOMPATh CIIOCOO pelIeHUs ¢
YYETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh ~ HABbIKAMU  TO3HABATEIBHOM  peduieKkcuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUTH KOPPEKTHUBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH PUYUHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUS PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEILHOCTD:

MOHMMATh W KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl mpu pemeHur Y4YeOHbIX 3aJad, NPUHUMATH IIeJIb COBMECTHOMU
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOLECC M pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMbD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JACHCTBHUS C JPYTMMH YJI€HAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUIN MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy obOyuenuss B 10 kiacce oOydaromuiics MOJYYUT CIEIYIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauyajla MaTEMaTUYECKOTO aHATU3ay:

Yucji1a ¥ BBIYUCTICHUSA

cBOOOIHO OIEpPUPOBaTh MOHATHUSMU: pallMOHAIBHOE YHCIO, OECKOHEUHas
nepuoanyeckas JApoOb, TMPOIEHTHI, HWPPALUOHATBHOE YHCIO, MHOXECTBA
PALMOHAJIBHBIX U IEUCTBUTENIBHBIX YUCEN, MOIYJb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUONKEHHBIC BRIYUCIICHUS, TIpaBUjIa OKPYTIICHUS, TPUKUIKY H
OLICHKY PE3yJIbTaTa BbIYNCICHNN;



CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
UCIIOJIB30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH MMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YUCJI0BOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC U apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATh MOHATHUSMU: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPABHEHUS U YPABHEHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3IUYHbIE METOJAbl PEIICHUS palUOHANBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM INepeMEeHHOH,
MHOTOWIEH C UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOZIHO ONEpUPOBATh TMOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIB30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IMPUMEHSTh ONPENCIIUTENIN Ul PELIEHUS CHUCTEMbl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPABHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATpUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMH [JIsi T[peoOpa3oBaHMS
BBIPAKCHU,

BBITNOJIHATH MpeoOpa30BaHMs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAJIHBIM [T0KAa3aTelIeM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpPUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapupMHuUEcKre ypaBHEHUS, HAXOAUTh UX PELICHHS C TOMOIIBIO PABHOCHIIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYecKre GopMyIIbl Il TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

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

MOJIEJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHS, YpPaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO 0OpaTHble (QYHKIUHU, KOMHO3UIMUSA (QyHKUMHA, Trpaduk QyHKOUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEEICHUS U MHOKECTBO
3HaYeHUHN PyHKUNU, HYJIH PYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NePUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajlbHBIM U
HeabIM ToKa3zareneM, rpapuk CTeneHHOW (YyHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH KakK (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHBIM M0Ka3aTeJEM;

ONEpPUPOBATh MOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITOJIHATE 3JIEMEHTAPHOE UCCIIEA0BAaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
GyHKLIMH, UX CBOMCTBA U rpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

cBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OTpeJieieHre TPUTOHOMETPUYECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKIMA I MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEN MpHU pEelIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEealbHON
KU3HU, BBIpAXaTh (hOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUUECKasi MPOrPECCUs], TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, (OPMYJia CIOKHBIX MPOLIEHTOB, UMETh MPEIACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad MPUKIATHOIO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIO0BATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiW3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (PYHKUUU, TOYKHU
pa3pbiBa rpaduka GpyHKINN, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MPOU3BOIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (OYyHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOJIHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jyisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

CBOOOZHO OINEpPHPOBATh TMOHATUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
yYpaBHEHHUS U HEPABEHCTBA.

K xoniy oOyuenus B 11 kiacce oOyd4aromuics TOJYYHUT CIEIYIONIUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hagasia MaTEMaTHYECKOTO aHaTN3ay:

Yucaa 1 BBIYUCTICHUA:

cBOOOJIHO OMEpUpOBaTh MOHATHUSMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIEIUMOCTHU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4McCen sl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkina;

cBOOOMIHO OMEpUpPOBATh TMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal C HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOIHO OMNEPHUPOBATH MOHITUSMU: HUppALMOHANBHBIC, MOKAa3aTelbHbIE U
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpPHEW TMpHU pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxomaumble  (HOPMYJIIBI  JIJII  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIbHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIA U apaMeTpPBhI;

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

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBHUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopsl,
MHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU JIBYX (DYHKIIMIA,

CTPOUTH TEOMETpPUYECKHEe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHITHAMHU: TpPapUKA TPUTOHOMETPHUECKHUX
(yHkmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTD
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

MCIMOJIb30BaTh MPOU3BOAHYIO Ui HAXOXKJICHHUS HAWIy4YUIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHAIbHO-d)KOHOMUYECKMX, 3ajadax, st
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmyiion wim
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOPA3HBIC AIIEMEHTApHBIX (YHKUMHA M BBIYHUCIATH
uHTerpai no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJcTBaMi MaTeMaTHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
MHOXECTBO IEHCTBUTEIIBHBIX YHCEIL.
1 MHuorounensl. PanmonanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CHCTEMBI TMHEMHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CrenenHas GyHKIHS C 12 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 1
WppanmonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkius. [TokasarensHble 10 1
yYpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 13 1
Jlorapumuueckne ypaBHEHUs
6 Tpuronomerpruyeckue BeIpa)keHUS U 2 1
YpaBHEHHUS
ITocnenoBaTeabHOCTH U IPOrPECCUH 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 060061IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 HccnenoBanne QyHKIHA ¢ TOMOIIBIO 2 1
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUECKUX (DYHKITHHA. 14 1
TpuronomeTpuuecke HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 1
norapuMUYECKHe HEPABCHCTBA
KommiekcHbie uncna 10 1
6 HarypanbHblie 1 1ienble yncna 10 1
Cucremsl paluoHaAIbHBIX, HPPAIMOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUI
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

MHOXecTBO, Orepanuu HajJ MHOKECTBAMU
U UX CBOMCTBA

KoaudecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

Huarpammsl Ditniepa-Benna

HpI/IMeHeHI/IC TCOPCTUKO-MHOKCCTBCHHOI'O
alirapara aji peucHus 3aaa4d

Parmmmonanpusie yncia. OOBIKHOBEHHBIE U
JIeCATUYHBIC IPpOOU, TPOLICHTHI,
OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH

Parmmmonanpusie yncia. OOBIKHOBEHHBIE U
JeCATUYHBIE IPOOU, TTPOIICHTHI,
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH

[TpumeHenue npoOei u MPOLEHTOB AJIs
pelIeHs IPUKIaJHbIX 3a1a4
[Ipumenenue qpobeit 1 MPOLEHTOB JIst
pelIeHs IPUKIaJHbIX 3a1a4

10

JleicTBuTeNbHBIE UKclia. PaimonanbHbIe U
HppaloHaJIbHbIC YHCTIa
ApudmeTrdeckue oneparuu C
JIEICTBUTEIIbHBIMH YU CIaMU

Mopyne JEHCTBUTEIBHOTO YHUCIIA U €T0
CBOMCTBA




11

12

13

[TpuOmkEHHBIE BBIYUCIICHUS, TIPAaBUIIA
OKpYIJICHHS, IPUKHAIKA U OLICHKA
pe3yJibTaTa BBIYMCIIEHUM

OCHOBHBIE METOIbI PELLICHUS LENbIX U
JIpOOHO-PaLlMOHANBHBIX YpPaBHEHUN U
HEPABEHCTB

OCHOBHBIC MCTOJbI pCIICHUA LCIIbIX U

JIPOOHO-PALIMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHOrouaeHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOTouYI€Ha HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousieHsl ¢ LeNbIMU KO3 UITMEHTaMH.
Teopema Buera

Pemenne cucreM IMHENHBIX YpaBHEHUN

18

19

20

Pemenue cucrem JIMHENHBIX YpaBHEHUI

Marpuna cucTeMsl JINHEWHBIX YPaBHEHUIA.
Onpenenurens MaTpuLpl 2X2, ero
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

Onpenennurens MaTpULbl 2X2, €ro
TEOMETPUUYECKUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

IIpuMeHeHne onpenenuTens s PELeHHs
CHUCTEMBI JINHEWHBIX YPaBHEHUI




22

23

Penenne nmpukinaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

KonTtponsnas pabora: "PanmonanbHbie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

26

27

OyHKIMS, CIIOCOOBI 3a/1aHUs (QYHKITUH.
B3anmuo o6patubie pynkum. Kommosurmst
byHKIUH

I'paduk Pynkumuu. dnemMeHTapHbIC
npeoOpazoBanus rpadukoB QyHKIUN

OO6nacth ornpeaesieHus] 1 MHOYKECTBO

3HaueHu# QpyHkiuu. Hynu dyHkimm.
[TpoMexxyTKH 3HAK MTOCTOSIHCTBA

28

UETHbie 1 HEUETHBIE PYHKITUU.
[lepnoauueckue Gpynkuuu. [TpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.
Haubonrsiiee 1 HanMeHbIIIee 3HAYCHUE
GyHKIMM Ha IPOMEKYTKE

JluneliHasi, KBaJpaTU4Has U JPOOHO-
AvHeNHas QyHKIUH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

32

33

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TpaPuKOB ITUX PYHKITUN

Cremnens ¢ LICJIBIM MOKa3aTeneM. buaom




Hrrotona

CrerneHn c LETBIM TTI0Ka3aTeaeM. buaom

34 HeroTona
Crenennast GyHKIUS C HATYpaJIbHBIM U

35 LieJIbIM IToKa3aresneM. E€ cBolicTBa u
rpaduk

36 KoHntpoinbnas pabdora: "CreneHHas
¢ynkuus. E€ cBolicTBa u rpadux"

37 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTEIICHU U €r0 CBOWCTBA

33 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOKMCTBA

19 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKECHUH,
COJIepKalliX CTENEHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKECHUH,
COJIEpKalINX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHHH,
COJIepKAIIMX CTEIIEHU U KOPHU
HppanuonaneHele ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUU
HppanuonaneHele ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUNU
UppanmonansHblie ypaBHeHUs. OCHOBHBIE

44 METO/IbI PELICHUS UPPALMOHAIBHBIX
YpaBHEHUNU

45 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUN




UPPALMOHATILHBIX YPaBHEHHI

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 UPPALMOHAJIBHBIX YPaBHEHUI

47 PaBHOCUIIBHBIE TIEPEXO/IBbI B PELLIEHUT
UPPALMOHATIbHBIX YPaBHEHUM

43 PaBHOCHIIBHBIE IEPEXOBI B PEILICHUHT
UPPALMOHAJIBHBIX YPaBHEHUI
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

49 KaK (YHKIIMH OOpaTHOMW CTETNCHH C
HaTypaJIbHbIM IIOKa3aTesieM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM I10Ka3aTelleM
Kontponbnas pabora: "CsolicTBa u rpaduk

51 KOpHs n-0H creneHu. MppannoHansHbie
ypaBHEHHUA"

57 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

53 CreneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

54 CreneHsb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

55 [Toka3zarenbHas GyHKIMS, €€ CBOMCTBA U
rpadux

56 Hcnons3oBanue rpaduka GyHKIUN 115
peneHust ypaBHEHU N

57 Hcnonb3zoBanue rpaduka GyHKIUN 1JIs

peneHust ypaBHEHUN




IToxazaTennHBIE YpPaBHCHUA. OCHOBHBIE

58 METO/IbI PEIICHUS [IOKA3aTEIbHbBIX 1
YpaBHEHUU
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

59 METO/IbI PEIICHUS MOKa3aTeIbHbBIX 1
ypaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

60 METO/IbI PEIICHUS MOKa3aTEIbHbBIX 1
ypaBHEHUU

61 KonTtponpnas pabdora: "[lokazaTensHas |
¢ynkuus. [lokazarenbHbie ypaBHeHUS"

62 Jlorapudwm yucna. CoiicTBa norapugpma 1

63 Jlorapudm umncna. CBoicTBa jJorapudpma 1

64 Jlorapudwm yucna. CoiicTBa norapugpma 1

65 JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(pMbI 1

66 JlecsiTuuHble U HaTypaJlbHbIE JIOTapU(PMBI 1

67 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX 1
J0rapuQmbl

68 [Ipeo6pa3oBanue BbIpaxeHH, coaepKaluX |
aorapudmsl

69 [TpeoOpa3oBanue BbIpaKEHUH, COAEPIKAIINX 1
aorapudmsl

70 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U 1
rpadux

71 Jlorapudmuueckas pyHkuus, €€ cCBOWCTBA U |
rpaduk

7 Hcnonb3oBanue rpaduka QyHKIUM 15 |

pElIeHUs] ypaBHEHUI




Hcnons3oBanue rpaduka GyHKINUN A5

73 peLICHUs ypaBHEHUI
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBueHusi. OCHOBHBIC

75 METOBI peIIeHUs JToTapu(HPMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHus. OCHOBHBIC

76 METOBI peIIeHUS JIoTapu(HPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUU
JOTapu(PpMHUECKUX YpaBHEHUI

73 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
Jorapu(pMUUECKUX ypaBHEHUIN

79 KonTponsnas pabora: "Jlorapudmuueckas
¢ynkus. Jlorapupmuueckre ypaBHeHus"

20 CuHyC, KOCHHYC, TAHT'€HC U KOTaHI€HC
YHCJIOBOT'O apryMeHTa

81 CuHyC, KOCHHYC, TAHT'€HC U KOTaHI€HC
YHCJIOBOT'O apryMeHTa

%) ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpyKHOCTb,

84 OIpEAEIEHNE TPUTOHOMETPUUYECKUX

(YHKIHI YUCIOBOTO apryMeHTa




Tpuronomerpuyeckasi OKpyXKHOCTb,

85 ONPEAEIEHUE TPUTOHOMETPUUECKUX 1
(YHKIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

o1 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAXKEHUM

0 [Ipeobpa3oBanyre TPUrOHOMETPUUECKUX |
BBIpAXEHUI

93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

94 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1

95 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

96 Pemenune TpUroHoMeTpUYECKUX YpaBHEHU I 1

97 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1

98 Pemenune TpUroHoMeTpUYECKUX YpaBHEHU I 1

99 Pemenue TpuroHoMeTpruueCcKUX ypaBHEHUI 1

100 PelieHre TpUroHOMETPUYECKUX YPaBHEHUN 1
KonTponbnas pabora:

101 "TpuUroHOMeTpHUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS |

ocjienoBareibHocTel. Meton




103

MaTeMaTH4YeCKOM HUHAYKIOUH

MOHOTOHHBIE ¥ OTPAHUYCHHBIC
MOCJIeI0BaTEIbHOCTH. VicTopus aHanu3a
OECKOHEYHO MaJIbIX

104
105

Apudmernueckast mporpeccus

['eomeTpuyeckas mporpeccus

106

Beckoneuno yOpiBaromasi reoMeTpudeckas
nporpeccust

107

108

Cymma 6eckoHeuHO yObIBaroIei
TreOMETPUYECKON MPOTPECCUu

JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB

109

JIMHENHBIN ¥ DKCIOHEHUUAIIBHBIN POCT.
Yucno e. DopMyia CI0KHBIX MPOLEHTOB

110

111

Vcnonb30BaHue NPOrpeccuu AJIs perieHus
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

KonrtpomnbHas padora:
"IlocenoBarenbHOCTH U IpOrpeccun’”

112

113

114

HenpepriBHble QyHKIIMU U UX CBOWCTBA
Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIHI

CaolicTBa (QyHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke

115

116

CaoiicTBa QyHKIIUI HETIPEPHIBHBIX Ha
OTpe3Ke

Meroa UHTEPBAJIOB JUIS PELLIECHUS
HEPaBEHCTB




117

118

Meton UHTEpPBATIOB AJI pELICHUS
HEPABEHCTB

MGTOI[ HHTCPBAJIOB JJIA pEHIICHUSA
HEPAaBCHCTB

[IpuMeHeHne CBOWCTB HENPEPBIBHBIX

119 . 1
(GYHKUMHN 17151 pelieHus 3a1a4

120 [IprMmeHeHre CBOMCTB HENPEPHIBHBIX |
(GYHKUMHI 17151 pelieHus 3a1a4

121 [lepBast u BTOpas Mpou3BOAHbIE (PyHKIUU 1

122 OnpeaeneHHUe, T€OMETPUUYECKUM CMBICIT |
IIPOU3BOJTHON

123 Onpez[eneHHf:, (UBUYECKU CMBICIT 1
IPOM3BOIHON

124 YpaBHeHHUE KacaTebHOU K TpauKy |
byHKIIUN

125 VYpaBHeHMe KacaTeabHON K rpaduky |
byHKIMHA

126 [Tpon3BoIHBIE 3JIEMEHTAPHBIX PYHKLUI 1

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIHIMA 1

128 ITpon3BoaHast CyMMBI, TPOU3BEACHNUS, 1
YaCTHOTO U KOMITO3UIIMH (DyHKIIMHA

129 [IpousBonHas cyMMbl, IPOU3BEACHMUS, |
YaCTHOT'O M KOMIIO3UIIMHU (YHKIIUH

130 [TpousBoaHast CyMMBI, TPOU3BEACHNUS, |
YaCTHOTO ¥ KOMIO3ULIUU (HYyHKIUH

131 KonTtponbnas padora: "[IponszBoanas” 1

132 [ToBTOpEeHme, 0600IIEHNE, CHCTEMATH3AIIH 1




3HaHui: "YpaBHeHus"

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs

133 3HaHui: "OyHknun" 1
134 Wrorosas koHTpoJbHASA paboTa 1 1
135 Hrorosast koHTpoIbHAs paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CHCTEMATH3AINS 1
3HAHUH
OBILEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTpoJabHbIe
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

[IpuMeHeHne Npou3BOJHOM K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

[IpumeHeHne Mpou3BOIHOM K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

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

[IpuMeHeHne Mpon3BOHOM K
UCCleIOBaHUIO (PYHKIUH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnaenue HanOOJIBIICTO U

HaVMEHBIIIETO 3HAYEHUS HEMTPEPBIBHON

(GyHKIUM Ha OTpe3Ke

Haxoxnaenue HanOOJIBIIETO U




HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(GbyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOJIbIIEro U

HAaUMEHBIIETO 3HAUYEHUS HENPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

10

Haxoxneaue HauOOoJIbILIErO U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUU Ha OTpE3Ke

11

12

13

14

Haxoxnenne HanOoOJIbIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
GyHKINU Ha OTpE3Ke

Haxoxnenune HanOobIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
(byHKIHMU Ha OTpE3Ke

[IpuMeHeHne MpOU3BOTHOM JIJIst
HAXO0XICHUS HAaWTY4IlIero PeieHus B
MIPUKJIAIHBIX 3a7a49ax

[IpuMeHeHne npou3BOJHON [
HAaXO0XIECHNs HaWIy4Ilero peleHus B
IIPUKJIAHBIX 3a7a49ax

15

[IpuMeHeHne npou3BOJHON [
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
npoliecca, 3alaHHOro (GopMyJIoN Hin
rpaduKom

16

[TpumeneHnne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOT0 (GOPMYIION HITH
rpaduxom




17 Kommnosumus hyHkmmi

18 Kommosurus ¢pyHKIuit

19 Kommnosumus hyHkmmii

20 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJIUHATHON TUIOCKOCTH

)1 I'eomerpuueckue 0Opas3pl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

” Kontponbnas padota: "UccnenoBanue
GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

” [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpasHbIie 37IeMEHTAPHBIX (QYHKITUH.
[IpaBuiia Hax0X/1€HUS IEPBOOOPA3HBIX

25 [TepBooOpazHbie 3eMEHTapHBIX QYHKIUH.
[IpaBuiia HaXx0XI€HUS IEPBOOOPAZHBIX

2% NHuterpai. I'eoMeTpu4eCcKnid CMBICI
WHTErpaa

7 Brruucnenue onpenenéHHoro HHTerpaza
o gopmyine Horotona-JleliOnuna

)3 Briuucnenue onpenenéHHOro MHTErpana
o ¢opmyne Horotona-JleiiOnuna

’9 [IpumeHeHue nuHTerpana i HaX0XKAeHUs
IIOMIAIeH TIOCKUX PUTYP

30 [IpumeHneHue nHTerpana g HaX0XACHUS
00BEMOB reOMETPUUECKHX Tell

31 [Tpumeps! pemenuit AudpepeHnanbHbIX

ypaBHEHUH




[Tpumeps! pemenuit auddepeHInaIbHbIX

32 .
ypaBHEHHH
MatemaTtuueckoe MOJEIUPOBAHHE

33 pealbHBIX MPOIECCOB C MOMOUIBIO
mudepeHIMaTbHBIX YPAaBHCHUH

34 KonTponbnas pabora: "[lepBoobpasnas u
uHTerpan”

35 Tpuronomerpuieckue GyHKINHU, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKIIH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpuyeckue GyHKIIH, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKINHU, UX
CBOICTBA U TpaduKu
OT60p KOpHEN TPUTOHOMETPUUECKUX

40 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKUX

41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKONW OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPHYECKON OKPYKHOCTH

Pemrenne TpuroHOMeTpU4ECKUX

44
HEpPaBEHCTB

45 Pemenue TpuroHoMeTpuuecKux
HEPABEHCTB

46 Perienue TpUroHoMeTpHUUECKUX
HEpPaBEHCTB

47 Pemenue TpuroHoMeTpuuecKux
HEpPaBEHCTB
Kontponsnas padora: "I'paduku

48 TPUTOHOMETPHUECKUX (DYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/1bI PEeILICHUS
[OKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHbBIE METO/IbI PEeLLICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/BI PELLICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

5 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OcCHOBHBIE METO/BI PELLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OcCHOBHBIE METO/BI PELICHUS
Jorapu(MHUIECKUX HEPABEHCTB

55 OCHOBHBIE METOABI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OcCHOBHBIE METO/BI PELIEHUS

JIOFapI/I(I)MI/I‘{CCKI/IX HCEPABCHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

37 HppaLMOHAIIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PELLICHUS
UppalOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/BI PELLIEHUS
HppaLMOHAIIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/bI pEeLLIECHUS
HppaLMOHAIIbHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLeHus
UppaloOHAIbHBIX YPaBHEHHUH
6 I'paduueckue METOIbI pELICHNUS
UppaLMOHATIbHBIX YpaBHEHUI
63 I'paduueckue MeTo bl peLIeHus
[I0Ka3aTeIbHbIX YPaBHEHUN
64 I'paduueckue MeTo bl peLeHus
IIOKAa3aTeIbHbIX HEPABEHCTB
65 I'padnueckue MeToabl pereHus
Jorapu(PMUUECKUX YpaBHEHUI
66 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'padnueckue MeToabl pereHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'padnueckue MeToabl pereHus
68 MOKa3aTeIbHBIX U Jorapu(pMUUEcKux
YpaBHEHUI
I'paduueckue MeTOIbI peIeHUs
69 MOKa3aTeIbHBIX U Jorapu(pMUUecKux

YpaBHEHUI




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOorapu(pMUUecKux
HEPaBEHCTB

KonrtponsHas pabdora: "UpparnuoHaibHeie,
IoKa3aTebHbIe U JJorapudmuyeckue
HepaBeHCTBA"

73

KomriexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHYECKasi POPMBI 3arucu
KOMIIJIEKCHOT'O YHCIIa

74

75

76

KomriexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHYECKask POPMBI 3aIuch
KOMIIJIEKCHOTO YHCIIa

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0paxkeHne KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOM TIOCKOCTH

N3006pakeHre KOMIIEKCHBIX YHCEN Ha
KOOPJMHATHOM MJIOCKOCTH

®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMIUIEKCHOTO YHClia

80

81

®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMIUJIEKCHOTO YHUCIIa

HpI/IMCHCHI/IC KOMIIJICKCHBIX YU CCII AJIA




peuieHus GU3NYEeCKUX U FreOMETPUIECKUX
3a1a4y

Kontponbnas padota: "KomrmiekcHbie

82 \
qucna

&3 HatypanbHble u 1enble uncia

84 HarypanbHblie u 11e1ble yncina

85 [TpuMmeHeHHE TPU3HAKOB ACTUMOCTH
LETBIX YUCE

26 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LETBIX YU CE

27 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
nenbix uncen: HOJ u HOK

%8 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
uensix yucesn: HOJl u HOK

29 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LETBIX YHCEJI: OCTATKH 110 MOIYJIIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH
LEJIBIX YUCEI: OCTATKH 110 MOJYITIO
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

91 LETIBIX YHCell: anroput™ EBkimna st
perieHus 3a/1a4 B IEebIX YHCIIax

9 Kontponbnas pabota: "Teopus 1enbix
gucen"
CucremMa ¥ COBOKYTHOCTh YpaBHEHUH.

93 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CIIEJICTBUS

04 Cucrema 1 COBOKYTHOCTh YpaBHEHUH.

PaBHOCHUIIbHEIE CUCTEMBI M CUCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHUN

OCHOBHEBIE MCTOJbI pCHICHUSA CUCTCM U
96 COBOKYITHOCTEW MPpallMOHATIBHBIX
YpaBHEHUU

OcCHOBHbIE METOBI PELICHUSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
98 COBOKYITHOCTEM MOKa3aTeIbHbIX
ypaBHEHUH

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

99 COBOKYITHOCTEH Jorapu(pMUuecKux
ypaBHEHUH

OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U
100 COBOKYITHOCTEH Jorapu(pMUIecKux
YpaBHEHUI

IIpuMeHEeHNE CUCTEM K PELICHUIO
MaTeMaTHUYeCKUX 3ajad U 3a7a4 u3

101 pa3aMyYHbIX 00JacTel HayKu U peaslbHOMN
KU3HU, HHTEPIPETALUs OTYyYEeHHBIX
pe3yIbTaTOB

[IpuMeHeHne cucTeM K pEelIEHUI0
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3

102 pa3aMyYHbIX 00JacTel HayKH U peaslbHOM
YKWU3HH, HHTEPIIPETALUS TOJTYyYEHHBIX
pe3yJIbTaToOB




103

IIpuMeHEHNE HEPABEHCTB K PEIICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3nuYHBIX 001aCTeH HAYKH U PeaTbHOM
KU3HU, HHTEPIIPETALUS TI0JyYCHHBIX
pe3yJIbTaToOB

104

105

Kontposbnas padora: "Cuctemsl
palMOHAIBHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U Jorapu(pMHUIECKUX
ypaBHeHUH"

PammonansHabie YpaBHCHU C I[TapaMCTpaMn

106

PanmonansHble HEpaBEHCTBA C
rapaMeTpamu

107

108

PanyoHaneHbIE CUCTEMBI € ITapaMeTpaMu

WppatnmonansHble ypaBHEHUS,
HEPaBEHCTBA C apaMeTpaMu

109

110

111

HppanmoHanbHbIe CUCTEMBI C
rapameTpamu

IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

IlokazaTenbHbIE CHCTEMEI C napamMeTpamMu

112

113

Jlorapudmuueckue ypaBHEeHuUS,
HEPaBEHCTBA C TTapaMeTpaMu
Jlorapudmuueckue cuCTeMBbI ¢
napameTpamu

114

TpuronomeTpudeckre ypaBHEHHUS C
rapameTpamMmu

115

TpuronomeTrpruyeckue HepaBeHCTBA C
napameTpamu




116 TpuroHomerpudeckue CUCTEMBI C
napameTpamu

[Toctpoenue u uccienoBaHue
117 MaTEeMaTHUYECKUX MOJIENIeH peabHbIX
CUTYallMi C MOMOIIbIO YPaBHEHUH C

napameTpamu

[TocTtpoeHue u uccnenoBaHue
118 MaTeMaTHUYECKUX MOJIENIeH peabHbIX
CUTYallMi C OMOIIBIO CUCTEM YPABHEHUIA

C mapameTpaMu

[TocTpoeHue u uccnenoBaHue
119 MaTEMATHYCCKHUX MOIIGHGﬁ PCATIBbHBIX
CUTYalUi C OMOIIBIO CUCTEM YPABHEHUIA

C mapameTpaMu

KonTponbnas pabora: "3anauu c

120 "
napameTpamu

121 [ToBTOpenue, 06001IeHNE,
cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

122 [ToBTOpenue, 06001IeHNE,
cUCTeMaTu3auus 3HaHui: "YpaBHeHus"
[ToBTOpenue, o6o0IIEHNE,

123 CUCTEMaTHU3aIlis 3HaHU: Y paBHEHUS.
Cucremsl ypaBHeHU"

124 [ToBTOpenue, o6o0mEH e,
cuctemaTtusanus 3Hanuii: "HepaBencrsa"

125 [ToBTOpenue, 06061IeHNE,

cucremarusanus 3HaHui: "HepaseHncraa"

126 [ToBTOpenue, o6o0mEeHNE,




cuctemaTtusanus 3Hanuii: "HepaBencrna"

[ToBTOpeHue, 06001EeHNE,

127 cucrtemaTtusanus 3Hanuii: "IIpousBoanas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IeHNE,
128 cucreMmarusauus 3Hauuii: "lIponsBogHas u 1
e€ npumeHeHue"
[ToBTOpeHme, 06001EHNE,
129 cucreMmarusauus 3Hanuii: "[IpousBogHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000MIIECHNE,
130 cucremaTusanus 3Hanuii: "MHTerpan u ero 1
npuMeHenue"
131 [ToBTOpeHME, 0000MIIECHNE, 1
cucreMaTu3anus 3HaHui: "Oynkuun"
132 [ToBTOpenue, o6o0IIEHNE, |
cucTeMaTu3aus 3Hanuii: "OyHkuun"
133 [ToBTOpenue, 06061IeHNE, 1
cucTeMaTu3anus 3HaHui: "Oynkuun"
134 HToroBasi KOHTpOJIbHAsA paboTa 1 1
135 WroroBas koHTpoJsibHas paboTa 1 1
136 [ToBTOpenue, 06061IeHNE, 1
CHCTEMATH3allHs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME







IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl OCBOCHUS OCHOBHOM
06pa30B3TeJ’IbHOﬁ NnporpaMmmasl CpeaHET0 0611161"0 06pa303a}mﬂ

Yucna U BRIYUCICHUS

1.1

OnepupoBaTh MOHATUSMH: pALMOHAJIBLHOE U JIEHCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI

1.2

1.3

BemonsaaTe  apudmerndeckue  OmepanM ¢ pPaldOHATIBHBIMH U
JICHCTBUTEIIHBIMU YU CIIAMU

BrimonssTe HpI/I6J'II/I)KéHHLIC BBIYUCIICHUS, UCTIOJIB3YS IIpaBUJIa OKPYIJICHUA,
ACJIaTh [IPUKUIKY U OLICHKY pE3yJibTaTa BBIYHCIICHHUI

1.4

OnepupoBaTh MOHATHSMM: CTENEHb C IEJIBIM I10Ka3aTejaeM, CTaHAapTHas
dopMa 3amucu JEHCTBUTENIBHOTO 4YMCIa, KOPEHb HATypalbHOW CTENEHH,
UCIOJIb30BaTh MOAXOANIYI0 (JOpMY 3aImUCH JAEHCTBUTEIBHBIX UYUCEN JUIS
pELICHUs IPAKTUYECKUX 3a]1a4 U NPEICTaBICHUs JaHHbIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJILHOIO yTJa;
UCNONB30BaTh  3alMCh  IPOM3BOJIBHOIO  yIyla  4Yepe3  OoOpaTHbIE
TPUTOHOMETpHUYECKHE (PyHKIUU

2.1

YpaBHEHHS U HEPABEHCTBA

OnepupoBaTh MOHATUSAMHU: TOXKJIECTBO, YPABHEHHME, HEPABEHCTBO, LIENOE,
panuoHaAIBHOE, UPPALMOHAIILHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE

2.2

BrinonuaTe npeoOGpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUH U pellaTh
TPUTOHOMETPUYECKHE YPABHEHUS

23

24

BomonsaTe npeobpa3zoBaHus LENbIX, PAlMOHATIBHBIX M MPPALMOHATBHBIX
BBIDAKEHMM W peniaTh OCHOBHBIE THIIBI LEJNbIX, PalUOHAIBHBIX U
VPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB

HpI/IMeHHTB YpaBHCHHUA W HCPABCHCTBA [JII PCHICHUA MATCMATUYCCKUX
3a/laq 1 3aa4 U3 pa3JINYHbIX obOmacrei HAyKH U peaﬂBHOﬁ KHU3HHU

2.5

MonenupoBaTh peanbHblE CHTyalldd Ha S3bIKE anreOpbl, COCTaBIAThH
BBIPQXCHMSI, YPaBHEHUS, HEPABEHCTBA 10 YCJIOBUIO 3aJaud, HCCIIEN0BaTh
MOCTPOCHHBIE MOJICNIN C MUCIIOJIL30BAHUEM allapara ajareopsl

DOyHKINUH U TpaPUKH

3.1

OnepupoBaTb MOHATUAMH: (QYHKIHUS, CIOCOOBI 3agaHust QyHKIMH, 00IaCTh
ONpeNeNIeHusT W MHOMKECTBO 3HAaYeHMH (QyHKIuHM, rpaduk ¢yHKIUH,




B3aUMHO 0OpaTHbIe QYHKINU

OnepupoBaTh MOHATUSMHU: YETHOCTH W HEUYETHOCTh (PYHKIMH, HYJIH

32 (GYHKITUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKIUN A1 pEIICHUs] ypaBHEHUI
34 CrtpouTth U yuTaTh rpaduKy TUHEHHOW (YHKINHU, KBaAPATHUYHOW (YHKLIUH,
CTETICHHOW (D)YHKITUH C IEJTBIM TTOKa3aTelieM
Ucnonw3oBath rpaduku (QyHKUMHA [JI HUCCIENOBAHHS IPOILECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUU 3aJad M3 JPYruxX Y4eOHBIX NpPEeIMETOB U
pealbHO JKU3HH, BBIpaXaTh (pOpMyIamMu 3aBUCUMOCTH MEX]Ty BETMIMHAMH
4 Hayana maremaTtnueckoro aHanusa
41 OnepupoBaTh TMOHSATUSAMHU: TOCIEAOBATEIBHOCTh, apudMeTHdyeckas U
' reoOMeTpUYECcKasi MpOrpecCcuu
49 OnepupoBaTb TOHATUAMHU: OECKOHEYHO YOBbIBaromas TeoMeTpuyecKas
' nporpeccusi, cymma 6eCKOHEYHO yObIBaIOIEeH reOMEeTPHUECKON MPOTrPECCHH
43 3amaBaTh MOCIE0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonb3oBaTh CBOMCTBA IOCIEIOBATEIBHOCTEN M MPOTPeccUud s
' pelieHus peasibHbIX 3a]a4 MPUKIAJHOTO XapaKTepa
5 MHoxecTBa U JJOTHUKA
5.1 OrniepupoBaTh MOHITHSIMU: MHOKECTBO, ONIEpPAIIUN Ha/l MHOYKECTBAMHU
Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar JJis  ONUCaHUA
5.2 pealbHBIX MPOIIECCOB U SBICHUH, MPH PEIICHUU 3a/1a4 U3 APYTUX YUEOHBIX
MPEAMETOB
53 OnepupoBaTb  MOHATUSIMU:  ONpEIENIEHUWEe, TEOpeMa,  CIEJCTBUE,
JI0Ka3aTelIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 001ero od0pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TMOHATHSIMH: HaTypajdbHOE, I1€JI0€ YHCIIO; HCIOIh30BaATh
1.1 MPU3HAKU JEIUMOCTU LEJBIX YHUCEJ, DPa3JIOKEHUE YKCIIa Ha IPOCThIE
MHOXKHUTENH JIJIsl peIIeHUs 3a7a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHB C PAIMOHAJIBLHBIM [TOKA3aTEeIEM
13 OnepupoBaTh MOHATHIMH: JOrapudM dYuca, ASCITUYHBIC M HATypaTbHBIE
' sorapuMel
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [IpuMeHsTH CBOWCTBA CTENEHH JUISI MPeoOpa3oBaHMsS  BBIPAKCHUH,




ONCpUpOBaTh MOHATHUAMHU: II0KA3aTCIIbHOC YPaBHCHUC U HCPABCHCTBO,
pe€miaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

2.2

23

BremonsasaTe mpeoOpa3oBaHUS BBIPAKEHHM, COJACPXKALIUX JIOTapH(MBI;
ONIEpPUPOBATH MOHATHUAMU: JIOTapU(MUUECKOE YpaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIBI JJOTapU(PMHUECKUX YPAaBHEHUN 1 HEPABEHCTB

HaXO,I[I/ITI) peIICHUA HpOCTeI;'IHIPIX TPUTOHOMCTPUYCCKHUX HCPABCHCTB

24

OnepupoBaTh NOHIATUSMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ PEILEHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUM JJI PEIICHUS IPAKTHYECKUX
3aj1a4

2.5

2.6

Haxonuth penieHus npocTelmx CUCTEM U COBOKYITHOCTEN PallMOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB

MO,Z[GJ'II/IpOBaTb pCaIbHbIC CHUTyallUM Ha A3BbIKC anre6pLI, COCTaBJIATH
BBIPpAXKCHUA, YPABHCHHUA, HCPABCHCTBA M CHUCTEMBI 110 YCJIOBHUKO 3ala4H,
HCCJIICA0BATh MOCTPOCHHLIC MOJAC/IN C UCITIOJIB30BAHHUEM aIlriapara aJIF€6pI)I

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (QYHKIHUSA, MPOMEKYTKH
MOHOTOHHOCTH (YHKLHH, TOYKH HIKCTpeMyMa (YHKIMH, HauOOJIbIIee |
HaMMEHbIIIee 3HAa4eHUs1 (QYHKIMHA HAa TMPOMEXKYTKE; MCIOJB30BATh WX JUIS
uccieoBaHus PyHKIMH, 3aJaHHOU TrpaduKoM

3.2

33

3.4

OnepupoBaTh MOHATHAMH: IpaUKU MMOKA3aTEIbHOM, JOrapupMuIeckon u
TPUTOHOMETPUUECKUX (QYHKIMM; H300pakaTh HMX Ha KOOPAWHATHOU
IUIOCKOCTH UM UCIIOJIb30BATh JJIsl PEILIEHUS] YpaBHEHUI 1 HEPABEHCTB

N300paxaTh Ha KOOPAUHATHOM TUIOCKOCTH TpadUKH JTHHEWHBIX ypaBHEHUN
Y UCIIOJIB30BATh UX JIJISl PEIICHUSI CHCTEMbI TMHEHHBIX YPABHEHUN
Ucnonws3oBarh rpaduku (GYyHKIMA [ HWCCIEAOBAHHUS TPOILIECCOB W
3aBUCUMOCTEN U3 APYTUX YUeOHBIX AUCHUTLINH

4.1

4.2

Hauana maTremaTudyeckoro aHainza

OnepupoBaTh MOHATUSMH: HETIpepbIBHAs (QYHKIMSA, TPOU3BOIHAS (DYHKIUH;
UCIOJIb30BaTh T€OMETPHUECKUN U (DU3NYECKHI CMBICT TPOM3BOJHON JUIA
peleHus 3a1ad

Haxoauth  mpou3BOAHBIE  3JEMEHTAPHBIX  (QYHKIMM,  BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIIUH

43

4.4

Hcnonp3oBaTh  NPOM3BOAHYIO  JUIS  HCCIENOBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMbI, MPUMEHSTHh PE3yJIbTaThl HCCIEIOBAaHUS K
MOCTPOEHHUIO IpapUKOB

Hcnonws3oBaTh MNPOU3BOAHYIO IS HAXOXKACHUA HAWITYYIICTO PCHICHUA B
MPUKIIAAHBIX, B TOM YHUCJIC CONUAJIBHO-3KOHOMUYCCKHUX, 3aadax

4.5

OnepupoBaTh MNOHATHUSAMH: TEpPBOOOpa3Hasi M HWHTErpal; MOHHUMATh
reOMEeTPUYECKUi U (PU3MUECKHI CMBICIT HHTETpaja

4.6

HaxomuTh mepBooOpa3Hble 3JIeMEHTApHBIX (YHKINH, BBIYUCISITh HHTETPAT
o ¢popmyie Hriotona — JleliOnuna




4.7

Pemate MMPUKJIAAHBIC 3ada4u, B TOM YHUCIIC COLUAIbHO-DKOHOMHWYCCKOIo U
(1)I/I3I/ILI€CKOFO XapaxkTepa, Cp€acTBaM MaTEMaTHYCCKOI'O aHaIM3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

Koxa
1 Yucna v BBIYKCICHUS
Panmonanbupie  yuciaa. OOBIKHOBEHHBIE U JIECSATHYHBIE JPOOM, HPOLEHTHI,
L1 OeCcKOHEeUHbIE NTepUoANYECKHEe IpoOU. Apr(pMeTHUeCKre ONepalny ¢ palMoHaJIbHbIMU
' qucIaMu, IpeoOpa3oBaHus YUCIOBBIX BeIpaskeHUH. [IpruMmenenue npobeii u mporeHToB
JUIS PEeLIeHUs IPUKJIAJHBIX 3a/1a4 U3 PA3JIMYHbIX OTpaciel 3HaHUM U pealbHOM KU3HU
JeiicTBuTenpHbIC Yncia. PanoHanbHbIe U HppAaLMOHATBHbIC YiCcia. ApuMeTHIeCKHe
1.2 omepanuu ¢ AeWCTBUTENbHBIMU uuciaMu. [IpuOnaxk€éHHbIE BBIYMCICHMS, NpaBUIIa
OKpYTJIEHHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIUMCIICHUI
Crenenb ¢ niensiM nokaszareneM. CtangapTHas popmMa 3anucu AeCTBUTEFHOTO YHCIA.
1.3 Hcnonws3oBanne moaxossiied (OpMbl 3aMUCH JAEHUCTBUTEIBHBIX YHCEN IS PEIICHUS
MPAKTUYECKUX 3a7a4d U MPEeACTaBIECHUS JaHHbBIX
14 ApudpmeTnueckuii KOpeHb HaTypalbHOM cTeneHu. JleHcTBus ¢ apuMeTnuyecKuMu
' KOPHSIMHM HaTypajibHON CTENIEHU
15 CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHT€HC YHUCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXK/IECTBEHHbIE ITPe0Opa30BaHUs
27 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHHil. OCHOBHbIE TPUTOHOMETPUUECKHE
' hopmyIbI
23 VYpaBHeHHe, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. MeTon
HUHTEPBAJIOB
2.4  Pemenue 1enbix U JpoOHO-pallMOHATIBHBIX YPaBHEHUI U HEPABEHCTB
2.5 Pemrenne nppalimOHaNIBHBIX YPaBHEHNUI U HEPABEHCTB
2.6  Peuenue TpUroHOMETPUYECKUX YPAaBHEHUN
57 [IpuMmeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHHI0 MaTeMaTHUECKHX 3aJa4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKu U pealbHOM JKU3HU
3 @OyHKUIUHU U TpapUKU
31 Oynkuus, crnocodbl 3amanus ¢yHkmmu. I'paduk ¢yHkumu. B3aumbao oOpaTHBIE
' GyHKIUH
10 O6nactp ompeneneHuss W MHOXECTBO 3HadeHWd ¢yHkumu. Hymm dyHKImM.
' [TpomerxyTKH 3HaKONOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKLIUU
33 CrenenHast (GyHKUHMS C HATYpaJbHBIM M LIENbIM IoKa3aTeneM. E€ cBoiicTBa u rpaduk.




CaoticTBa U rpadK KOPHSI 71-OU CTETICHH

3.4

TpuronomeTrpuyeckass OKPYKHOCTb, OIpeAeNieHUe TPUTOHOMETPUUYECKUX (HYyHKUIUH
YHCJIOBOT'O apTyMEHTa

Haugama MmaTemMaTHyecKoOro aHajn3a

4.1

4.2

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUs  MOCIEAOBaTeIbHOCTEH. MOHOTOHHBIC
MOCJIEI0BATEIbHOCTH

ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reoMerpuueckas mnporpeccus. Cymma OeckOHEYHO YObIBalOIIeld TIeoOMEeTpHUYeCKOn
nporpeccur. @DopMmyna CI0XKHBIX MPOLEHTOB. Vcmonap30BaHUE MPOrpeccuu st
pelIeHus peasibHBIX 3a]a4 MPUKIAHOTO XapaKTepa

MHoecTBa 1 TIOTHUKA

5.1

MHoxecTBO, omepanud Haj MHOXecTBamMu. [luarpammbl Oinepa — Benna.
IIpumeHeHre TEOPETUKO-MHOKECTBEHHOIO —anmapara i OINHMCaHUs PEAIbHBIX
MIPOIIECCOB U SIBJICHUH, MPHU PEIICHUH 33/1a4 U3 IPYTUX YICOHBIX MPEIMETOB

52

OnpeneneHHe, TeOoOpEMa, CICACTBUEC, 10KA3aTCIILCTBO

11 KIIACC

Kon
1
1.1

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
Yucna u BBIYUCIEHUS

HaTypaJ'IBHBIe " [OECJIbIC YHCIia. HpI/ISHaKI/I JACITIMMOCTH L CIIBIX YHUCEI

1.2
1.3

CreneHs ¢ pallMOHATBHBIM MoKa3areneM. CBOWCTBA CTETICHH

Jlorapudm uncna. [lecaTnyHble U HaTypajibHbIE JOrapupMbl

2
2.1

YpaBHEHHS 1 HEPABEHCTBA

[IpeobpazoBanue BEIpAXEHUA, COAECPIKAIMX JIOTapU(HMBI

2.2
23

[Tpeobpa3zoBanre BbIpaKeHHM, COIEpPKALIUX CTENEHH C PallMOHAIbHBIM MOKa3aTelleM

HpI/IMepLI TPUTOHOMCTPUUCCKHUX HCPABCHCTB

2.4
2.5

IToxasaTenpHBIC YPaBHCHUA U HCPABCHCTBA

HOFapI/I(I)MI/ILICCKI/IC YpPaBHCHUA U HCPABCHCTBA

2.6

CucreMbl TMHEWMHBIX YpaBHEHUN. PellleHne nmpukiIagHbiX 3a7a4 ¢ HOMOIIbIO CUCTEMBI
JIMHENHBIX YPAaBHEHUN

2.7

2.8

CucTtembl 1 COBOKYITHOCTH PallHOHAJIBHBIX YPABHEHUI U HEPABEHCTB

IIpuMeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMAaTHUYECKUX 3a]a4
¥ 33/1a4 U3 Pa3IMYHbIX 00JIACTEH HAYKH U pPeaIbHOM KU3HH

DOyHKINUH U TpaPUKH

3.1

Oynkuus. [lepuognueckue ¢ynkiun. I[IpomMexyTKM MOHOTOHHOCTH (DYHKIIUH.
MakcumyMbl U MHUHUMYMBbI (yHKimu. HaunOomnblnee W HauMeHbllee 3HAYCHUE
(GYHKINU Ha TPOMEKYTKE

3.2

Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduKu




3.3

[oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKu

34 Hcnonb3oBanue rpadukoB GyHKIUHN 1)1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonp3oBanue rpagukoB GyHKIHHA U1 UCCIIEAOBAHMS IPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpBbI€ BO3HUKAIOT NpPU PELICHUH 3a/ad W3 APYTUX Y4YEeOHBIX MPEAMETOB H
peaabHON KU3HU
4 Hauana maTtemaTndeckoro aHaausa
4.1 HenpepsiBabIe GyHKIIMH. MeTO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpuueckuii 1 GU3MUECKHii CMBICI TPOU3BOIHOM
43 [IpousBoaubie 3nMeMeHTApHBIX (yHKUUNA. DOpMyINbl HAXOXKIEHUS MPOU3BOIHOMN
' CYMMBI, IPOU3BEICHUS U YACTHOTO (QYHKIUI
[IpumeHeHre TPOU3BOJHOM K HCCIEAOBaHUI0 (YHKIMA HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxosxaeHne HauOONbIIEro M HAaMMEHbBIIEro 3HaYyeHUs (YHKIMH Ha
OTpe3Ke
[IpuMeHeHnne nMpoOU3BOIHOMN /JIsI HAXOXKICHUS HAWITYYIIEro PEIICHUs] B MPUKIIATHBIX
4.5 3amadax, JUIS ONpEIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysoi wim
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuit U GU3NYECKUi CMBICI. BelyricieHue uHTErpana mo

dbopmyne Hetotona — JleiiOnuna



IPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHUS
NMpoBePSIEMOr0  OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMbl CpeHEro 0011ero
TpeOoBaHUs o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTeNbCTB, aNrOpUTMAaMM pELICHUs 3ajad;
yMeHue (GOpMyJIHpOBATH W OINEPHUPOBATH MOHATHAMH: OIpEACIICHHUE,
aKCMOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEP)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKONM WHJIYKIUU;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NIPH PELICHUH 3aj]a4, OLIEHUBATh
1 JIOTUYECKYI0  MPAaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEpPUpPOBATh
MOHSTHSAMM: MHOKECTBO, TIOJMHOKECTBO, OINEpalMi HaJ MHOXKECTBaMH;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  JJid
ONMCAHUS PEABHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YHClie U3 JIPYTUX YYEOHbIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUHN 3a1a1

YMeHue omnepupoBaTh MOHITHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTETICHb C IIEeJTBIM MTOKa3aTeJIeM, KOPEeHb HATYPaJIbHON CTENICHH, CTETICHD C
parroHaIbHBIM TIOKAa3aTelieM, CTENEHb C JCWCTBUTEIHHBIM MOKAa3aTeleM,
norapuM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAlMOHAIBHOE YHCIIO, HPPANMOHATIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, LEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
2 YHCeJl; YMEHUE UCIOJIb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIINN 001N
JIeNnuTeNh W HauMEHbllee oO0llee KpaTHOe, anroputMm EBkawaa mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMHU TO3UIMOHHBIMUA CHCTEMaMHU
CUUCJICHUSA, YMCHUC BBITNIOJIHATH BHIYHUCIICHUC 3HA4YCHUHU U Hp606pa3OBaHI/I$I
BBIPOKEHHN CO CTEeNeHsSMU M Jorapudmamu, mpeoOpa3oBaHusl APOOHO-
palMOHAIBHBIX  BBIPAXKECHWUM; YMEHHME  OIEpUPOBATh  IOHATUSIMU:

MOCJICIOBATEIBHOCTh, apu(MeTHYecKasi TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YyOBbIBaroIlas TIe€OMETpHUYECKas IIporpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJIA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpanyeckas); yMeTb
IPOU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, onpenenuTenab  MaTpULBL,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

VYMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBl, YMEHUE OIIEpUPOBATH
MOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHE pEIlaTb YypaBHEHUS,
HEPABEHCTBA M CUCTEMBl C IOMOLIBIO pPa3IUYHBIX IPUEMOB; pELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C IAPaMETPOM; IIPUMEHSATH
YPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI I PEIICHUS MAaTeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATUAMH: (QYHKIUS, YETHOCTh (PYHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpEeMyM (QYHKIMH, HauOOJIbIIEe U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXKYTKE, HempepbIBHas (DYHKIIHMs, aCUMITOTHI Tpaduka
byHKIUM, TiepBas U BTOpas NMPOU3BOAHAs (YHKIUMH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICI TNPOU3BOAHOM, mepBooOpa3Has, OmNpeaAeIEHHbIH
UHTETpall; YMEHUE HaxOJUTh ACHUMMTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUMCIATh  NPOM3BOJHBIE  CyMMBI, TNPOM3BEIEHHS, YacTHOIO U
KOMIO3UIMN (DYHKUUH, HAXOJUTh ypaBHEHHE KacaTelbHON K Trpaduky
(GYHKIMY; YMEHHME HaXOIUTh HPOU3BOJIHBIE 3JEMEHTApHBIX (DYHKIHII;
YMEHHE HCIIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOIUTh HaAuOONbIINE W HAaWMEHbIINE 3HAYEHUS (YHKIMNA; CTPOUTH
rpa¢uKd MHOTOWIEHOB C MCIIOJIb30BAaHUEM ammnapaTa MaTeMaTU4eCKOIro
aHaIM3a; MPUMEHATh IMPOU3BOAHYIO JJIs HAaXOXKACHHUS HAWIydIlIEero
pelIeHNss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHYECKUX H

bu3MYeCKUX 3aJa4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYpP C TTOMOIIBIO




HHTCrpajia;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

noMouibio AudQepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIIUSA,
KOMIO3UIMS (DyHKIMHA, JWHEHHas QYHKUWS, KBaapaTU4Has (QyHKIUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLWH, MOKa3zaTelbHas H
jgorapupmuueckass (QYHKIMH; YMEHUE CTPOUTh TIpapUKH H3YUYEHHBIX
GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpaduKoB  (QYHKUHUH,
UCMOJb30BaTh Tpa(UKK Ul U3yYEHUs MPOLECCOB U 3aBUCUMOCTEH, MpHU
pelIeHnH 33734y W3 JAPYTHX Y4eOHBIX MPEAMETOB M 3a1ad M3 peabHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMHA JUIsl pellieHUs ypaBHEHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHO’KECTBA PELICHUN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, JAOJM M YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33Ja4l U3 O0JIACTH yHpPaBIEHUS JUYHBIMH U CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATh BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HCCIEIOBATH IIOIYYCHHOE DEIICHUE U
OLICHUBATh MPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJEINPOBATh
peanbHbBIE CUTyallMd Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJB30BAHMEM  ammapara  anreOpsl,

MHTEPIPETHPOBATH NOTYUCHHBIA pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpelHee apH(MeTHuecKoe, MeIHaHa,
HauOoJpIlIee U HaMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHHE H3BJEKaTh, WHTEPIPETHPOBATH
uH(OpMaIKIO, IPEJCTAaBICHHYI0 B TabaMIax, Ha AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA peaIbHbIX MPOIECCOB M SIBJICHUIl; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTUCTHYECKUE IAHHbIE, B TOM YHUCJIE C IPUMEHEHHEM TIpadUu4ecKux
METO/OB U AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu McCIe10BaTh COBMECTHBIE

HaOJI0/IEHUS C TIOMOIIBIO TUarpaMM pacCceMBaHUs U JIMHEHHOW perpeccuu

YMeHue omnepupoBaTh MOHSATHUSAMU: CIyYalHBIA OMNBIT W CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATH




BEPOSTHOCTh C HCIIOJIB30BaHUEM TpapUyecKuX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHS BEPOSITHOCTEH, (OpPMYIly IIOJHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSMH:  CIlydaiiHas BEJIMYMHA, pacIlpelelieHHe BEpOSTHOCTEH,
MaTEeMaTU4eCKOe OXKUAAaHWE, TUCIEPCUsl M CTaHAapTHOE OTKIOHCHHE
CIlydallHOW  BEJWYMHBI, (QYHKIMHA  pPacCOpeleNieHHss W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAIBHOTO PACIpEICICHHI; YMCHNE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX pAacHpeAeNCHUI Uil PEIICHUs 3ajad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OTIEPHPOBATH TMOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIO  TNEPeCTaHOBOK;, OmHOM  HpIOTOHA;  yMEeHHE  NPHUMEHSTHh
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIICHUs 3ajad; OICHUBAThH
BEPOSITHOCTH PEaIbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATHUAMH: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yTia, IJIOCKUN YroJl, IBYIpaHHbIN
YIoJI, TPEXTPaHHBIMA yIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAJIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy NpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXKIY IIOCKOCTSIMHU,
pacCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMBIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMU; YMEHHE HCIMOJb30BaTh MPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI IIIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYIXKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJENIA C TOMOILIbI0 TE€OMETPUYECKUX TMOHATHM M BEJIMYUH, pEIIaTh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHUK, NPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHE MHOTIOIDAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NOUpaMuaa, (urypa U TOBEPXHOCTh
BpallleHus, UWIMHIpP, KOHYycC, map, cdepa, miomans chepsl, IIOMmaib
MIOBEPXHOCTU NHUPAaMHUbI, NPHU3MBI, KOHyCa, LWIMHIApPA, O0BEM Kyoa,
IPSIMOYTOJIBHOTO NapajUlesienuneaa, MNUpaMUAbl, NPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKA IMOBEPXHOCTH, CEUCHMs KOHYyca M LMIMHIPA,

napauiCJibHbIC OCH HWJIX OCHOBAHWIO, CCYCHHC IIapa, IIJIOCKOCTb,




Kacamomasacs cdepbl, IUINHIPA, KOHYCa; YMEHHE CTPOUTb CEYCHUE
MHOTOTPaHHHKA, M300paXkaTb MHOTOTPAaHHUKH, (QUTYpBl M HOBEPXHOCTH
BPAICHHS, UX CEUCHHSI, B TOM YHUCIIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTh CBOMCTBA T'€OMETPHYECKHX (DUTYp, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpPEENEHHS U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJUMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH ¥ B HPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMoA00us, MoM00HBIe (UTYPBI; yMEHHe
pacrio3HaBaTh PaBHbIC W IMOJOOHBIC (UTYpPbI, B TOM YHCJEC B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPUYECKIE OTHOLICHUS TPH
peLICHUH 3aJa4; HAXOJUTh TCOMETPUYECKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHIeHUH 33/1a4 U3 JIPYTUX YICOHBIX MPEIMETOB H
U3 peaJbHOM KM3HM; YMEHHME BBIUHCIATH TI'€OMETPUYECKUE BEIUYHHBI
(mHa, yTroi, MIOMmAgs, OOBEM, TUIOMAAb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (OPMYJBI MU METOJbl, B TOM YHMCIE: IUIOIAAb MOBEPXHOCTH
MApPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHJpaA, TUiomanab chepsl; 00béM Kyoa,
IOpSMOYTOJBHOTO  MapajlieNienunesia, MUPaMUIbL, MPU3MBL, IHIHHIPA,

KOHYca, [11apa; yMEHHE HaXOIUTh OTHOIIEHHE 00BbEMOB MOJIO0OHBIX QUTYp
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VYmMmenune ONCprUpOBaATh MHOHATUAMU: MPAMOYTOJIbHASA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NpPOM3BEJICHHE BEKTOpa Ha 4YKCJIO, pa3JIOKeHHWE BEKTopa Mo 0Oa3wucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHUE, YIONI MEKIY
BCKTOpaMHU; YMCHUC HCIIOJb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJI pCHICHUA TCOMCTPHUICCKUX 3a4aY U 3a/la4 JpYyTHUX y‘-Ie6HBIX npeamMeToB

YMeHne BeIOMpATh MOAXOASIIUA METOJ VTS PEIIeHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MaTeMAaTUKU B H3yUYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHHE pacClo3HaBaTh MPOSBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHUE MPUBOJUTH MIPUMEPHI MATEMATUUECKUX

OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKHU




INHEPEYEHDb 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Koxa

1.1

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

Yucna 1 BEIUUCIIEHUSA

Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIbIX YUCEI

Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,

b2 OeCKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypalIbHOU cTerneHu. JeHcTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypajIbHON CTENEHU
1.4 Crenens ¢ 1enpiM rnokaszarenaem. CTeneHb ¢ pallMoOHaIbHBIM MoKa3aTesieM. CBOMCTBa
' CTETICHH
15 CuHyC, KOCMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIE JOrapu(MbI
JleiicTBuTenpHbIE YHUCHA. ApHPMETHUECKHE ONepaluud C JACHCTBUTEIHHBIMU
1.7 yrcnamu. [IpuOnmkEHHbIE BEIUMCICHHS, TIPaBUIa OKPYTJICHUS, PUKHUJIKA M OIICHKA
pe3yJibTaTa BBIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 Kommiekcubie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [enbie U APOOHO-pAIMOHATBHBIE YPAaBHCHHS
2.2 HppanuoHanpHble ypaBHEHUS
23 TpuronomeTprueckue ypaBHEHHs
24 [TokazarenpHbIC U TOTapUPMUYECKUE YPABHEHHS
2.5 Lenblie u 1poOHO-palIOHANIbHBIE HEPABEHCTBA
2.6 UppanmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHbIC U JIOTapUMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpuyecKkrue HEpaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeaeanTeab MaTpUIlbl
3 DOyHKINUH U TPaPUKH




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

>l ¢ynkuuu. YétHeie 1 HeuéTHbIe PyHKUMU. [leproanyeckue GyHKIMN
OO6nacTp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKIUH.
' MakcumMymbl U1 MUHUMYyMBbl (QyHKUuM. HanGonbliee M HauMeHbllee 3Ha4YeHUE
(YHKLIHU Ha IPOMEXYTKE
313 CreneHHas (QyHKUMSA C HaTypaJllbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpudeckne QyHKINU, X CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknwmidi. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUSI TOCIIEI0BATEILHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccu. @opmyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaimsa
4.1 [TpousBonHas Gynkuun. [Tpon3BoaHbIe 31eMEHTAPHBIX GYHKINN
[IpuMeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, ornepaluy HajJ MHOKecTBamMu. J(uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposATHOCTE M cTaTUCTHKA
6.1 OnuncarenpHas CTaTHCTHKA
6.2 BeposTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMbIe 1 TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEpXHOCTU BpaIllCHUS
7.5 Koopaunatsl u BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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