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MNOACHUTEJBHASA 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 (OopMyIupyeT 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 KOHCTPYKIHUSMHU anreOpsl M MaTEeMaTHUYECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH 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,
WHTEPNpPETAlUd  TIOJYYCHHBIX  PEHICHWM, 3HAKOMSTCS C  [pUMepamu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, 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 ocHoBe MeTomuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

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



COJEPKATENbHO-METOANYECKHE 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
CUTYaIluH, PUMEHSITh 3HAHUS, MOJTYUYCHHBIE TIPYU U3YYCHUH y4eOHOTO Kypca, IS
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W 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, YMEHUE JelaThb NPUKUJIKY, 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 KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl 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
pesynbprare 0OydJaromuecss OBIAAEBAIOT PAa3MYHBIMA METOAAMH  PEIICHUS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepkammx mnapameTpel. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKLIUU.
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
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYrMMH JIMHUSMHU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pElIeHHEeM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Oonbllloe BHMUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (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 aHAJIOTHA.

CopnepxarenpHas nuHuA «Havana MareMaTnyeckoro aHalin3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyrI KaK MAaT€MAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 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-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecs: y3HaIT O



BBIJIAIONINXCSI PEe3ysIbTaTaX, TOJYYCHHBIX B XOJI€¢ Pa3BUTHS MaTEMaTUKH Kak
HAyKU, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
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 OOydarolmeMmycss IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €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 MOJICIUPOBAHUS, 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,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJieMy.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
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).



COAEPKXAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHble mepuoauueckue Jpoou. [lpuMeHeHue npodel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpnbmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BHIUYMCICHUM.

Crenenpr ¢ 1ensIM  HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOI0 apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M ypaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIBIMU
ko3 unmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

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

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHHE €r0 3HAYECHUS, IPUMEHECHHUE OINPENCIUTENS I 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
KU3HU.

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
¢ynkuun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

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

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

TpuroHomerprueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHCIOBOTO 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.

Apudmernueckas ¥ reoMeTpruueckas mporpeccuu. beckoneyHo yObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOILIEH reOMETPHUYECKON
IIPOrpecchu. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncino e. PopmyJia CI0KHBIX
poLEeHTOB. lcnosb30BaHWE TPOrpeccHH U PELICHUS peajbHbIX 3a1ad
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM 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

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
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

Yucia 1 BbIYMCICHUS

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 EBkinuaa 1uist pemeHus
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 Myapa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

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

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

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
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.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS 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 OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJlaHHOTO (HOPMYJIION 1K TpaduKoMm.

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

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Brruucnenue
omnpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuuna.

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

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE 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  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE 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
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCHUUCKOr0 Hapoaa, CPOPMUPOBAHHOCTH
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, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, 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 3J0pPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

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  MaTeMaTH4YeCKoMy  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
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

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
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXHy TMOHIATHIMH, (DOpMyIHpPOBaATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHsI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMyIupoBaTh W  TPEOOpPa3OBBIBATH  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;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIHCTBA MATEMATHUECKUX YTBEPKICHUI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyYMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHUS U BHIBOJIbI;

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



ba3oBble uccienoBareJbcKue 1eHCTBUA:

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
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MH(POPMAIINIO U3 UCTOYHUKOB PA3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpHUpOBaTh WH(OpMAIINIO, MPEACTABISITh €€ B pa3luyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh 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 CBOHU CYXKICHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
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 UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, 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, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
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 TpU pEHIeHUH YYEOHBIX 3a7a4, 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
nepuoanyeckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA;

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 OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
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
YHUCJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

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

CBOOO/IHO OIEpUPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOM INepeMEeHHOH,
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 ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C MIOMOILIBIO 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(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE 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 NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
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
nokasaresieM, rpaduk KOpHsS N-Oi CTeneHW Kak (DyHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

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

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 yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJI30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
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
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

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

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

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsia v BBIYMCJICHUSA:

CBOOOZIHO ONEpUPOBaTh TMOHATUSAMHU: 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
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
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, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, 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;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIDAKCHUSI, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C UCIOJIb30BaHUEM ammapara aireOphl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

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

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
(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;

WCIOJIB30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIy4YLIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmyion wim
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
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 YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (POBbHIE)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
MHOK€eCTBO IEHCTBUTENBHBIX YHCEIL.
M .P
HOTORICHET auHOHaﬂbHHi YPABHCHILL 1 24 1 https://m.edsoo.ru/H4K5BOWS8G
HepaBeHcTBA. CUCTEMBl TMHEHHBIX
ypaBHEHUH
o .C
yHKuH 1 rpaguich. Crenensas gyniuia 12 1 https://m.eds00.ru/D7Q8L6H1S
C LIEJIBIM [T0Ka3aTeIeM
A 7 N-ou .
pugmeTHieCKiit KOpeHk N-0if cTenen 15 1 https://m.eds00.ru/L3V7E4L5M
WppanmonanbHble ypaBHEHUS
IT B!
oKasareibiias QyHKis. Hoasarebiibie 10 1 https://m.edsoo.ru/F914Y5S9U
ypaBHEHUS
Jlorapudmuueckas GyHKIUS.
18 1 https://m.edsoo.ru/N7HOF2B5C
Jlorapumuueckne ypaBHEHUs
T
PHPOHOMCIPIHCCKHE BhpiicHisi 1 22 1 https://m.edsoo.ru/K7E4S705L
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 https://m.edso00.ru/V7Q9M3S3lI
HenpepwiBabie dhynkiuu. [IponsBoanas 20 1 https://m.edsoo.ru/M4AN9R7U9B
IT 606
OBTODEHHE, ODODIICHHE, CHCTEMATHSAIA 5 2 https://m.eds00.ru/HIR3J3V5Z
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10
- 136 10 0

I[TPOIT'PAMME



https://m.edsoo.ru/H4K5B0W8G
https://m.edsoo.ru/D7Q8L6H1S
https://m.edsoo.ru/L3V7E4L5M
https://m.edsoo.ru/F9I4Y5S9U
https://m.edsoo.ru/N7H0F2B5C
https://m.edsoo.ru/K7E4S7O5L
https://m.edsoo.ru/V7Q9M3S3I
https://m.edsoo.ru/M4N9R7U9B
https://m.edsoo.ru/H9R3J3V5Z

11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeEM JaekTpoHHbIE (HU(POBHIE)
Kourpoububie IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
u o
1 CCHeHOBaHiIe ymicuuii ¢ mOMOMBIO 22 1 https://m.edsoo.ru/J80O4F4A4N
IPOM3BOTHOM
2 [TepBoobOpasHas u uHTErpal 12 1 https://m.edsoo.ru/A701V8N6B
r 78
3 pacpuIci TPHIOHOMCTPIHCCKHX (ymHKILi 14 1 https://m.eds00.ru/Z3Z5B800S
Tpuronomerpuyeckne HepaBEHCTBA
"
4 PPATFOHAILERIC, TORAATCIBHRE 1 24 1 https://m.edsoo.ru/O5X0F9S5I
norapuMuUecKre HEPaBEHCTBA
5 KommiekcHbie uncna 10 https://m.edso0.ru/G8D3L1V90
6 HarypanbHble U menbie Jrciia 10 https://m.edsoo.ru/ISR513W11
CucreMsbl paliioHaIbHBIX,
7 MPPALMOHATIBHBIX MOKA3aTEIbHBIX U 12 1 https://m.edsoo.ru/H5K217Y9P
norapu(pMHUUECKUX YpaBHEHHMA
8 3amaun ¢ mapaMeTpamMu 16 1 https://m.edsoo.ru/VOF6U4J90
II 600
9 OBTOP CHIE, ODODIICHIE, CHETEMATH At 16 2 https://m.edsoo.ru/E7S8LOGIK
3HAHWH
OBLIEE KOJIMYECTBO YACOB I10
i 136 10 0

[NPOT'PAMME



https://m.edsoo.ru/J8O4F4A4N
https://m.edsoo.ru/A7O1V8N6B
https://m.edsoo.ru/Z3Z5B8O0S
https://m.edsoo.ru/O5X0F9S5I
https://m.edsoo.ru/G8D3L1V9O
https://m.edsoo.ru/I5R5I3W1I
https://m.edsoo.ru/H5K2I7Y9P
https://m.edsoo.ru/V0F6U4J9O
https://m.edsoo.ru/E7S8L0G9K

ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
Ne i/ Tema ypoka

MHokecTBO, onepanuy HaJl MHOKECTBAMU M UX CBOMCTBA
Huarpammsl Ditniepa-Benna
ITpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOT'O alnrapara Uil peleHus 3a1a4

4 Panmonanbueie ynciaa. OOBIKHOBEHHBIE U IECTUYHBIE IPOOH, TIPOLICHTHI,
OCCKOHEUYHBIC MTEPUOJNUECKHUE TPOOH

5 Panmonanbueie ynciaa. OObIKHOBEHHBIE U IECSITUYHBIE JPOOHU, IIPOLIEHTHI,
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

6 [Tpumenenue apoOei U MPOLIEHTOB IS PEIICHUs PUKIAIHBIX 33124

7 [Ipumenenue nqpobei 1 MpOLEHTOB JUIs pEIeHUs TPUKJIaJIHbIX 3a1a4

8 JleiicTBuTenpHble ynciia. PanioHanbHble M UPPALIMOHAJIBHBIE YUCIIA

9 Apudmerndeckue onepanuy ¢ AeHCTBUTEIbLHBIMHI YHCIaMH

10 Monynb IeHCTBUTEIBHOIO YUCIIA U €TI0 CBOKWCTBA

11 [IpubnnxEHHbIE BBIYUCIICHNUS, TIPAaBUJIA OKPYTICHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BIYUCIICHUN

12 OcHOBHBIE METO/IbI PELLIEHUS LENbIX U APOOHO-PAMOHATIBHBIX YPaBHEHUH U
HEPaBEHCTB

13 OCHOBHBIE METO/IbI pEIIEHUS LETbIX U IPOOHO-PALIMOHANIBHBIX YPaBHEHUH U
HEPABEHCTB

14 OcHOBHBIE METO/IbI PELLIEHUS LENbIX U APOOHO-PAMOHATIBHBIX YPaBHEHUH U
HEPaBEHCTB

15 MHoOrouseHsl OT OJTHON NEPEMEHHOMN. JleneHrie MHOTrO4JIeHa HA MHOTOWIEH ¢
octaTtkoM. Teopema besy

16 MHorouieHs! ¢ nenbMu ko dunuentamu. Teopema Buera

17 Pemenne cucrem TMHENHBIX YpaBHEHUN

18 Peuienne cucreM JIMHEWHBIX YPaBHEHUU

19 Marpuna cucTeMbl JINHEWHBIX YpaBHEHHM. ONpeaenuTellb MaTpULbl 2X2, ero
F€OMETPUUECKUN CMBICT Y CBOWCTBA; BBIUMCIICHHUE €TI0 3HAYCHUS

20 Onpenenurens MaTpulipl 2X2, €ro TeOMETPUYECKUI CMBICI U CBOICTBA,
BBIUMCJIEHHE €r0 3HaYCHUS

21 [Ipumenenue onpenennuTens is pelieHns CUCTEMBI TMHEUHBIX YPaBHEHUN

22 Pemrenne npukitagHbIX 3a/1a4 ¢ HOMOLIBIO CHCTEMBI TUHEHHBIX YPABHEHUN

23 Pemenue npuknaaHbIxX 3a1a4 ¢ TOMOIIBK CUCTEMBI JINHEHHBIX YpaBHEHUN

24 KonTtponbHas paborta: "PanroHnansHble ypaBHeHUs B HepaBeHCTBA. CHCTEMBI

JIMHEWHBIX ypaBHEHUN"




@yHkuus, crocoosl 3ananus GyHkuy. BzanmMuo oOpatHeie GyHKIUU.

25 .
Komnosunus ¢pyHkuumit

26 I'padux hynkmmm. DnemMeHTapHbIe TPeoOpa3zoBaHus rpaduKoB PYHKITUH

97 OO6nacTp omnpeneneHuss © MHOKECTBO 3HaueHni pynkmu. Hymm ¢yHkimu.
[TpoMexyTKH 3HaK MOCTOSIHCTBA

28 UYérnsie u Heu€THbIe pyHKumuU. [leprnoanueckue pynkun. [TpomexyTku
MOHOTOHHOCTH (DYHKIHH

29 Maxkcumymbl 1 MUHUMYMBI (pyHKInu. Hanbonbiee 1 HauMeHblee 3HaUeHUE
(GYHKIIUN HA IPOMEKYTKE

30 JluneliHasi, KBagpaTU4HAs ¥ JPOOHO-TMHEWHAS PyHKIUU

31 DNeMEeHTapHOE UCCIIEeIOBAaHUE U TOCTPOCHHE IPpaUKOB STUX (PyHKUINN

32 DJeMeHTapHOe UCCIIEIOBAaHNE U TIOCTPOCHUE TPa(UKOB ITUX (PYHKITHIA

33 Crenensb ¢ nensiM nokaszareneM. buaom Herorona

34 Crenesnsb ¢ 1eabIM nokaszareneM. bunom Herorona

35 Crenennast GyHKIHMS C HATYpaJIbHBIM U LIEJIBIM MOKa3aTeneM. E€ cBolicTBa u
rpaduk

36 Kontponbnas pabota: "Crenennas ¢pynkuus. E€ coiictBa u rpaduk"

37 Apudmerndeckuii KOpeHb HaTYPaILHON CTETIEHH U €T0 CBOICTBA

38 ApudmeTnueckuii KOpeHb HATYPaJIbHON CTENIEHH U €ro CBOMCTBA

39 [IpeoOpazoBaHms YUCIOBBIX BRIPAKECHUHN, COACPIKAIINX CTENICHH U KOPHH

40 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COJIEPKAILUX CTENIEHN U KOPHU

41 [Ipeo6pa3oBanust YUCIOBBIX BBIPAXKEHUH, COJIEPIKALINX CTENIEHH U KOPHU

4 HppaunonanbHble ypaBHeHUs. OCHOBHBIE METO/BI pEIICHUS
UpPpaIMOHATIFHBIX YPaBHEHUN

43 HppaunonanbHble ypaBHeHUs. OCHOBHBIE METO/BI pEIICHUS
UppalMOHATIBHBIX YPAaBHEHUN

44 Uppanmonansueie ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHHUS
UpPAIMOHATIBHBIX YPaBHEHUN

45 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIIEHUH UPPALIMOHAIBHBIX YPaBHEHUIH

46 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUH HPPAITHOHATEHBIX YPAaBHEHUIH

47 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUH HPPAITMOHAIEHBIX YPAaBHEHUIH

48 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIIEHUHN UPPALIMOHAIBHBIX YPaBHEHUIH

49 CaoiicTBa U rpapuK KOpHsI N-Oi CTeNeHH Kak GYHKIIMH 0OpaTHOW CTENEHH C
HATypaJbHBIM ITOKa3aTeIeM

50 CgoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak (yHKIIMU 0OpaTHON CTETEHH ¢
HaTypaJbHBIM ITOKa3aTelIeM

51 Kontponbnas pabora: "CBoiicTBa u rpaduk KOpHsS N-0¥ CTENIECHHU.
WppannonanbHbie ypaBHeHHS"

52 CreneHs ¢ palluOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA




53

Crenens ¢ palluOHATBHBIM MOKa3aTeIeM U €€ CBOMCTBa

54 CreneHb ¢ palMOHAJILHBIM IIOKa3aTeIeM U €€ CBOMCTBA

55 [oka3zatenpHast pyHKIM, €€ cBoiicTBa U rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUU 1)1 pEIICHUsT ypaBHECHUI

o7 Hcnonp3oBanue rpaduka QyHKIUH Ui PELICHUs YPaBHEHUI

58 [Toka3zarenbHble ypaBHEeHHUs. OCHOBHBIE METO/BI PEIICHUS T0KA3aTEIIbHBIX
YpaBHEHU I

59 [Toka3zarenbHble ypaBHeHHUs. OCHOBHBIE METO/BI PEIICHUS T0KA3aTEIbHBIX
ypaBHEHU M

60 [Toxa3zatenbHble ypaBHeHUs. OCHOBHBIE METOBI PEIICHUS MOKA3aTEIbHBIX
YpaBHEHU I

61 Konrponsnas pabora: "[lokazarensHas ¢pynkuus. [lokasarenbHble
ypaBHEHHUA"

62 Jlorapudwm yucna. CoiicTa norapudpma

63 Jlorapudm yucna. CoiicTBa jJorapudpma

64 Jlorapudwm yucna. CoiicTBa norapudpma

65 JlecATHYHBIE U HATYpAIbHBIC JTOTapH(PMBI

66 JecsaTruunble ¥ HATypaJlbHbIE TOTapU(PMBI

67 [IpeobpazoBanne BEIpAKEHHIA, COACPIKAIMX JIOTAPUHMBI

68 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(HMBI

69 [IpeobpazoBanne BEIpAKEHHIA, COACPIKAIMX JIOTAPUDMBEI

70 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U TpapuK

71 Jlorapudmuueckas pyHKUUsA, €€ CBONCTBA U rpauK

72 Hcnonb3oBanue rpaduka GyHKIMN AJIS peIIeHUs] ypaBHEHUI

73 Wcnonb3oBanue rpaduka QyHKINY Ui pellieHUs] ypaBHEHU N

74 Jlorapudpmuueckue ypaBHeHUs1. OCHOBHBIE METOIBI PEIICHUS
Jorapu(pMUUECKUX YpaBHEHHM

75 Jlorapugmuueckue ypaBHeHUsl. OCHOBHbIE METOBI PEIIEHUS
JOrapu(pMHUUECKUX YpaBHEHUI

76 Jlorapudmmueckue ypaBHeHUs. OCHOBHBIE METOBI PEIICHUS
Jgorapu(pMUUECKUX YpaBHEHHM

77 PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUH JIOTapU(MUUECKUX YPaBHEHUI

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH JIOTapu(PMUUECKUX YPaBHEHHH

79 KonTponbhas pabota: "Jlorapudpmuueckas ¢pynkuus. Jlorapupmuueckre
ypaBHeHUA"

80 Cunyc, KOCUHYC, TAHT'€HC U KOTAaHT'€HC YMCIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHTEHC U KOTAaHTE€HC YUCIIOBOTO apryMEeHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO apIyMEHTa




83

ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO apIyMEHTa

TpuronomeTrpuyeckas OKpyKHOCTb, OIIpe/IeJICHHE TPUTOHOMETPHUECKUX

84 (YHKLHI YUCIOBOrO apryMeHTa

85 Tpuronomerpudeckas OKpyKHOCTb, OIIPeeSICHIHE TPUTOHOMETPUYECKHIX
(YHKLHI YUCIOBOIO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

89 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI

90 [IpeobpazoBanue TPUTOHOMETPHUECKUX BBIPAXKEHUH

91 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BhIPAXKEHUI

92 [IpeobpazoBanne TPUTOHOMETPHUECKUX BBIPAXKEHUH

93 [TpeoOpa3oBaHue TPUrOHOMETPUUECKUX BhIPAXKEHUI

94 Pemenne TpuroHOMETpUYECKUX YPAaBHEHUN

95 Penienne TpUroHOMETpUUECKUX YpaBHEHHH

96 Pemnienne TpUrOHOMETPUYECKUX YpaBHEHHHA

97 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN

98 Penienne TpUroHOMETpUUECKUX YpaBHEHHH

99 Pemnienne TpUrOHOMETPUYECKUX YpaBHEHHHA

100 Pemenune TpuroHoMeTpuuECKUX ypaBHEHUN

101 KontponbHas padota: "TpuronoMmerpudeckre BEIPAXKECHHS U
TPUTOHOMETPUYECKHUE ypaBHEHUs"

102 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUs TOCIe0BaTeNbHOCTEH. MeToa
MaTeMaTHYeCKOW MHAYKIUH

103 MOHOTOHHBIE U OTPaHUYEHHBIE TIOCIIEIOBATENLHOCTH. VcTopHs aHanm3a
0ECKOHEUHO MaJIbIX

104 Apudmernueckast nmporpeccus

105 ['eomeTpuyeckas nporpeccust

106 beckoneyHo yOBIBaroIIasi reOMeTpUIECcKast IPOrpeccust

107 Cymma 6eckoHeuHO yObIBaroIeii reOMeTpUYeCKOi MPOrpeccuu

108 JInHenHbIN 1 SKCTOHEHMANBHBIN pocT. Yncio e. opmyia CIOKHBIX
TIPOIICHTOB

109 JIMHENHBIN U YKCIOHEHUMAIIbHBIA pocT. Hucio e. Popmyia CIOKHBIX
TIPOIICHTOB

110 Hcnonp3oBaHne Nporpeccuu Ui peleHnus peaibHbIX 3a7a4 MPUKIaHOTO
XapakTepa

111 KonTponbnas pabota: "[locnenoBarenbHoCTH U mporpeccun”

112 HenpepoiBHbIE QYHKIINU U UX CBOICTBA




113

Touka pa3pbiBa. ACUMITOTHI rpaduKoOB HyHKIUN

114 CBoiicTBa (yHKIIMI HEMPEPHIBHBIX HA OTPE3KE

115 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke

116 MeTo MHTEpBAJIOB ISl PEIICHUST HEPAaBEHCTB

117 Meron UHTEPBAJIOB JUIsl PELIEHUS HEPABEHCTB

118 MeToa UHTEpBAJIOB ISl PEIICHUS HEPAaBEHCTB

119 [IpumMeHeHne CBOMCTB HETIPEPHIBHBIX (DYHKIMN JJIs1 pEIICHUS 3a/1a4

120 [IpumeneHne CBOMCTB HEMIPEPHIBHBIX (DYHKIMN IJIs1 pEIICHUS 3a/1a4

121 [TepBas 1 BTOpas mpou3BOAHBIC (DYHKITUU

122 Ornipezenienne, reOMeTPUYECKUI CMBICI IIPOU3BOAHON

123 Omnpenenenue, GU3MUECKUNA CMBICT POU3BOIHOMN

124 YpaBHeHUe KacaTeNbHOU K TpapuKy QyHKIHA

125 YpaBHeHHEe KacaTeabHOU K rpaduky QpyHKIUN

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (YHKIIUN

127 [TpousBoHBIE AIEMEHTAPHBIX (PYHKINN

128 [IpousBoaHast CyMMBI, POU3BENICHHS, YACTHOTO M KOMIIO3HIIUU (PYHKIUH
129 [TpousBogHAs CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIUU (PYHKITHI
130 [IpousBoaHast CyMMBI, POU3BENICHHS, YACTHOTO M KOMIIO3HIIUU (PYHKIUH
131 Konrtponsnas pabdora: "[IpouszBoanas”

132 [ToBTOpenue, 06001IeHNE, cCHCTeMaTH3aIus 3HaHui: ""Y paBHeHUS "

133 [ToBTOpenue, 06001IeHNE, cucTeMaTH3aus 3HaHui: "OyHKIUN"

134 HToroBast KOHTpoOJIbHAsA paboTa

135 Hroroas koHTpoapHas pabora

136 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3alusl 3HAHUN

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME: 136




11 KJIACC

Ne i/ Tema ypoka

1 IIpuMeHeHHne NpOM3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb U
KCTPEMYMBI

9 [TpumeHeHne TPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIMH HA MOHOTOHHOCTD H
HKCTPEMYMBI

3 IIpuMeHeHHne NpOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb U
HKCTPEMYMBI

4 IIpuMeHeHMne NpPOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb U
KCTPEMYMBI

5 [TpumMeHeHne TpON3BOTHON K UCCIETOBAaHHUIO (DYHKITHIT HA MOHOTOHHOCTD H
HKCTPEMYMBI

5 IIpuMeHeHne NPOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb U
HKCTPEMYMBI

7 Haxoxnenne HauOoJIbIIero 1 HAMMEHbIIET0 3HAYEHUs HENPEPbIBHOM
(GyHKIMHU Ha OTpe3Ke

8 Haxosxnenne HanOobIIero ¥ HAMMEHBIIIETO 3HAYCHUS HETPEPBIBHON
GbyHKINU Ha OTpe3Ke

9 HaxosxneHne HauOoJbIIero 1 HAMMEHbIIET0 3HAYEHNs HEMPEPbIBHOM
(GyHKIIUM Ha OTpe3Ke

10 HaxosxneHne HauOobIIero 1 HAMMEHBIIET0 3HAYEHUsT HEMPEPhIBHOM
(GyHKIMHU Ha OTpe3Ke

11 Haxosxnenne HanOobIIero ¥ HAMMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GyHKIIUM Ha OTpe3Ke

12 HaxosxneHne HauOobIIero ¥ HAMMEHBIIETO 3HAYEHUs HENPEPhIBHOMN
(GyHKIMU Ha OTpe3Ke

13 [TpuMeHeHne TPOU3BOIHON AJIS1 HAXOXK/IEHUS! HAWITYUIIero PeleHNs B
MPUKIIAJHBIX 3a7a4ax

14 [TpumMeHeHre POM3BOTHOMN /TSI HAXOXKICHUS HAWITYYIIIETO PEIICHHS B
MPUKIIAJIHBIX 3a7a9ax

15 [TpumeHeHne TPOU3BOTHOMN IS ONPEIeNICHHSI CKOPOCTU M YCKOPEHHS
npoiiecca, 3alaHHOTro (GOpMyIIOi Uil rpaduKkom

16 [TpumeHeHne TpOU3BOTHOMN /ISl ONIPEISTICHHSI CKOPOCTH M YCKOPEHHSI
npoiiecca, 3alaHHOTr0 (GOpPMYIIOi Uil rpaduKomM

17 Komnozunus ¢pyHkuit

18 Kommosurus ¢hyHkiumit

19 Kommnosumus hyHkmmi

20 I'eomerpuueckue 0Opa3bl ypaBHEHHH Ha KOOPAMHATHON TIOCKOCTH




21

I'eomerpuueckue 0Opa3bl ypaBHEHHI Ha KOOPAMHATHON TIOCKOCTH

22 Kontponbnas padota: "Uccnenopanue GyHKIHA ¢ TOMOIIBIO TPOU3BOAHON"

23 [TepBooOpasHasi, 0CHOBHOE CBOWCTBO MEPBOOOPA3ZHBIX

24 [TepBoobOpaznble snemeHTapHbIX GyHKIMi. [IpaBuia HaxoxaeHUs
epBOOOpPa3HBIX

o5 [TepBoobOpaznble anemeHTapHbIX GyHKIMi. [IpaBuia HaxoxaeHUs
epBOOOpPa3HBIX

26 Wuterpan. ['eomeTpruyeckuii cMbIC HHTErpajia

27 Brruucnenue onpenenénHoro uHTerpana mo gopmyie Herotona-Jlelionuma

28 Beruncnenue onpenenéaroro uaterpaia no popmysne Herotona-Jleiibunuma

29 [IpumeneHne nHTErpana 1Jjig HaX0XACHUS IJI0MAAeH TUIOCKUX GUryp

30 [TpumeHeHne UHTETpaNa Al HAXOXKACHUS 00bEMOB FrEOMETPUIECKUX TEI

31 [Ipumeps! pemienuii AuddepeHnnaIbHbIX YpaBHEeHHMA

32 [Tpumeps! pemennit quddepeHnaaTbHbIX ypaBHEHHHA

33 MatemaTtuueckoe MOJEIUPOBAHKE PEATbHBIX MTPOIECCOB C TOMOIIBIO
i QepeHIranbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoodpazHas u mHTErpan”

35 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku

36 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu

37 Tpuronomerpruyeckue QyHKIMH, UX CBOMCTBA U TpaQUKu

38 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku

39 Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA U rpaduku

40 OT100p KOpHEHN TPUTOHOMETPUUYECKHX YPABHEHUH C TOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

41 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHUH C TOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

42 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHUH C TOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C TOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

44 Pemrenne TpuroHoMeTpU4YECKUX HEPABEHCTB

45 Perienue TpUroHOMETPHUYECKUX HEPABEHCTB

46 Perienue TpUroHOMETPHUYECKUX HEPABEHCTB

47 Pemenne TpuroHoMeTpUUECKNX HEPABEHCTB

48 KonrtponsHas pabdora: "['paduku TpUroHOMETpHUECKUX (HYHKITHHA.
Tpuronomerpuueckrue HepaBeHCTBA"

49 OCHOBHBIE METO/IBI PEIICHUS TTOKA3aTeIbHBIX HEPABEHCTB

50 OcCHOBHBIE METO/BI PELLIEHUS IOKA3aTEIbHBIX HEPABEHCTB




51

OcHoBHBIC MCTOJbI pCHICHUS MMOKA3aTCIbHBIX HCPABCHCTB

52 OCHOBHbBIE METO/IbI PELLIEHUs T0KA3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS JIOTapU(PMUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI peleHUs JJorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS JIOTapU(PMUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/bI pellIeHNs JJorapu(pMUUIECKUX HEPABEHCTB

o7 OCHOBHBIE METO/bI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEILICHHS UPPALIIOHAILHBIX HEPABEHCTB

59 OCHOBHBIE METO/Ibl PELLICHUS UPPALIIOHAILHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PEIICHUS UPPALTMOHAIBHBIX HEPABEHCTB

61 I'paduueckue MeTo bl PELIeHNUs UPPALMOHATIBHBIX YPAaBHEHUH

62 I'paduueckue METOIBI PEICHNUS UPPAIMOHATIBHBIX YPAaBHEHHNA

63 I'paduueckue MeTo bl pelieHHs ToKa3aTeIbHbIX YpaBHEHUN

64 I'paduueckue METOIBI PEIICHNS TOKA3aTeIbHBIX HEPABECHCTB

65 I'padmueckue MeToabl pemieHus JIorapupMUIECKIX ypaBHEHUH

66 I'paduueckue METOIBI PEeICHNS JTOTAPHPMHUUECKIX HEPABECHCTB

67 I'paduueckue MeToabl pemeHus Jorapu(PMUIECKUX HEPABEHCTB

68 I'paduueckue METOIBI PEIICHNS TOKA3aTEeIbHBIX U JIOTApU(DMUICCKUX
ypaBHEHUH

69 I'paduueckue METOIBI PEIICHNS TOKA3aTeIbHBIX U JIOTapU(PMUICCKUX
YpaBHEHUI

70 I'paduueckue MeTo bl pelIeHNs oKa3aTeIbHbIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

71 I'paduueckue METOIBI PEIICHNS TOKA3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

7 KonTponbnas padora: "UppanroHaibHble, IOKa3aTeabHbIe U
norapu@muyueckue HepaBeHcTBa"

73 KommnekcHble uncna. Anrebpandeckas 1 TPUrOHOMETpHUYECcKask (pOpMbI
3aMMCH KOMIUIEKCHOTO YHcia

74 KommnekcHbie uncna. AnreOpanueckas U TpPUTOHOMETpUYecKasi GOpMbI
3aIMCH KOMIUIEKCHOTO YHCIIa

75 Apudmerndeckre onepanuy ¢ KOMIJICKCHBIMHU YU CIaMH

76 Apudmerndeckre onepanu ¢ KOMIJIEKCHBIMHU YU CIaMH

77 N300paxeHne KOMIJIEKCHBIX YHCEI Ha KOOPAUHATHON TIOCKOCTH

78 N300parkeHre KOMIUIEKCHBIX YUCE Ha KOOPAWHATHOM MI0CKOCTH

79 ®opmyna Myaspa. KopHu N-0#i cTeneHn U3 KOMIUIEKCHOTO YnCia

80 ®opmyna Myaspa. KopHu N-oii cTeneHu u3 KOMIUIEKCHOTO Yncia

81 [IpuMeHeHne KOMIUIEKCHBIX YHCEIT s pelieHust GU3NIECKux 1




reoOMCTPHUYICCKUX 3a1a1

82 Kontposbnas pabdota: "KomrmiekcHbie uncna"

83 HarypanbHble 1 1iesbie yncia

84 HarypanbHble u 1ienpie yucia

85 [TpuMmeHeHnEe TPU3HAKOB ICTUMOCTH TIEJIBIX YHCETT

86 [IpuMeHeHne MPU3HAKOB ACIUMOCTH HEIBIX YHCEIT

87 [Ipumenenue npusHakoB Aenumoctu ueisix yucen: HOJl u HOK

88 [Tpumenenue mpu3HakoB aenuMocty nenbix yucen: HOJ u HOK

89 [IpuMeHeHne MPU3HAKOB ACIUMOCTH IEIBIX YHCEI: OCTATKU 110 MOJIYIIIO

90 [IpuMmeHeHnEe TPU3HAKOB ACTUMOCTH IEJIBIX YHCEI: OCTATKH MO MOIYJIIO

o1 [IpuMeHeHne MPU3HAKOB JACIMMOCTH IEIBbIX YHCEIT: aropuT™M EBKinaa s
pelIeHus 3a/1a4 B IEbIX YHCIIax

92 KonTponbnas padota: "Teopus menbix aucen”

03 Cucrema ¥ COBOKYITHOCTh YpaBHEHHI. PABHOCUIIbHBIE CHCTEMBI U CUCTEMBbI-
CIIEICTBUS

94 Cucrema ¥ COBOKYITHOCTh YpaBHEHUI. PABHOCHIIBHBIE CHCTEMBI M CUCTEMBbI-
CIIEICTBUS

95 OCHOBHBIE METOBI PEIICHUS CUCTEM U COBOKYITHOCTEH PAIlMOHAIBHBIX
YpaBHEHUU

96 OcHOBHBIE METOBI PEUICHUSI CUCTEM U COBOKYITHOCTEH UppaIlMOHATBHBIX
ypaBHEHUH

97 OCHOBHBIE METOBI PEIICHUSI CHCTEM U COBOKYITHOCTEH TTOKa3aTEeIbHBIX
ypaBHEHUH

08 OCHOBHBIE METOBI PEIICHUS CHCTEM U COBOKYITHOCTEH TTOKa3aTEeIbHBIX
YpaBHEHUI

99 OCHOBHBIE METOBI PELICHUSI CUCTEM U COBOKYITHOCTEH JIOTapu(hMUIECKUX
ypaBHEHUH

100 OCHOBHBIE METOBI PEIICHUSI CHCTEM U COBOKYITHOCTEH JIOTapU(PMUICCKUX
ypaBHEHUH
[IpuMeHEeHHE CUCTEM K PEIICHHIO MaTeMaTHICCKUX 3aJ1a4 U 33]1a4 U3

101 Pa3IMYHBIX 00J1aCTe HAYKU M PEATbHOH JKU3HH, HHTSPIIPETAIIHS
MOJTyYCHHBIX PE3yJIbTaTOB
[IpuMeHeHne CUCTEM K PEIICHUIO MaTeMaTHYeCKUX 3a/1a4 U 3314 U3

102 a3JIMYHBIX 00JacTEN HAYKH U PEATLHON XKU3HU, NHTEPIIPETALIHS

b

MOJTyYEeHHBIX PE3YyJIbTaTOB
[IpuMmeHeHNne HEPABEHCTB K PEIICHUIO MAaTEMAaTUUYECKHX 33]a4 U 3a7a4 U3

103 a3JIMYHBIX 00JaCTEN HAYKH U PEATLHON XKU3HU, MHTEPIIPETALIUS

b

MOJTy4YE€HHBIX PE3yJIbTaTOB

104 KontponsHas padora: "CucreMsl parlioHaIbHBIX, HPPAIIMOHAIbHBIX

9




MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX YpaBHEHUH"

105 PanmonansHbIe ypaBHEHHS C MapaMeTpaMu
106 ParonanbHbie HEpaBEHCTBA C MapaMeTpaMu
107 PanrionanbHbBIE CHCTEMBI ¢ TTapaMeTpamMu
108 WpparmonanbHble ypaBHEHUs, HEPABEHCTBA C IIapaMeTpaMHu
109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu
110 ITokasaTenbHbIe ypaBHEHUs, HEPABEHCTBA € ITapaMeTpamMu
111 [TokazarenbHbIE CUCTEMBI C TAPAMETPAMU
112 JlorapudmMuueckue ypaBHCHHsI, HEpaBEHCTBA C IMapaMeTpamMu
113 Jlorapudmuueckue cuCTeMbI ¢ TapaMeTpamMu
114 Tpuronomerpuyeckue ypaBHEHHs ¢ TapamMeTpamMu
115 TpuronomeTpuuecKkre HEPaBEHCTBA C IIapAMETPAMHU
116 TpuronomMeTpuyecKre CUCTEMBI C TTapaMeTpamMu
117 [TocTpoenue 1 UCCIIeJOBaHUE MATEMATHUECKUX MOJISIICH PeaTbHBIX
CUTYyallHil C MOMOILBIO YPAaBHEHUH C TapaMeTpaMu
[TocTpoenue u uccieqoBaHle MaTEMAaTUUECKUX MOJIENIeH peaTbHbIX
118
CUTYAaIMH C IOMOLIBIO CUCTEM YPAaBHEHUH C IIapaMeTpaMu
119 [TocTpoenue u uccieoBaHNe MaTEMATHUECKUX MOJIENEN peabHbIX
CUTYallMi C OMOIIBIO CUCTEM YPaBHEHHH ¢ apaMeTpamu
120 Kontponbnas pabota: "3agauu ¢ mapamerpamu”
121 [ToBTOpeHnue, 060061IeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus"
p , IICHHE, 11 p
122 [ToBTOpenue, 06o0IIeHNEe, CUCTEMATU3AIMs 3HaHU: "Y paBHEeHUS "
P ) i B 1T p
123 [ToBTOpeHue, 060061IeHNEe, cucTeMaTH3alus 3HaHui: "YpaBHeHUs. CUCTEMBI
ypaBHeHUN"
124 [ToBTOpenue, 0600IIeHNE, cucTeMaTH3anus 3Hanuii: "HepaBencrsa"
P ) ) P
125 [ToBTOpeHnue, 06061meHNe, cucTeMaTh3anus 3HaHui: "HepaBenctna"
126 [ToBTOpeHnue, 06061meHne, cucreMaTu3anus 3Hanui: "HepaBencrsa"
127 [ToBTOpenue, 06o0IeHne, cucTemaTu3anus 3Hanuii: "[IponsBoaHas u eé
npuMeHeHne"
128 [ToBTOpenue, 06006meHne, cucTemaTn3aius 3Hanuit: "[IpousBoaHas u eé
IpuMeHeHue"
129 [ToBTOpenue, 0600meHNe, cucTemaTu3anus 3Hannii: "[IponsBoaHas u e
IpuMeHeHue"
130 [ToBTOpenue, 0600IEeHNe, cUcTeMaTH3anus 3Hanuii: "MHTerpan u ero
npuMeHeHue"
131 [ToBTOpeHue, 06001meHNe, cucTeMaTH3anus 3HaHui: "OyHkiun"
132 [ToBTOpeHME, 0000IIEeHNE, cucTeMaTH3alus 3HaHni: "OyHkmn"
133 ITosTOpeHue, 0000mEHne, cucTreMaTu3anus 3Hanuii; "Oyakun"
) ) y




134 HToroBast KOHTpOJIbHASA paboTa

135 Hrorosas koHTposbHas paboTa

136 [ToBTOpEeHME, 006001IIEHNE, CHCTEeMAaTH3allusl 3SHAHUN
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME: 136




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS 0CHOBHOI
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTarta
1 Yucna u BBIYUCIECHUS
11 OnepupoBaTb MNOHATUSAMM: pPALMOHATIBHOE U JICHCTBUTENBHOE YHCIO,
' OOBIKHOBEHHAsI U I€CATHYHAs IpOOb, IPOLICHTHI
12 BemonHATe  apudmMeTHdeckue  omepanud  C  PAalUOHAIBHBIMH |
' JeHCTBUTEIIbHBIMU YHACITAMHU
13 BeInonHaTe npubamkEHHBIE BBIYUCICHUS, UCIIONb3YS MPAaBUIIa OKPYTIICHUS,
' JeNaTh MPUKUIKY M OIICHKY pe3yJIbTaTa BEIYUCICHHH
OnepupoBaTh HNOHATUSAMM: CTENEHb C LIEJBIM IOKa3aTelleM, CTaHIapTHAs
14 dopma 3amMcu ACHCTBUTEIBHOIO 4YMCIA, KOPEHb HAaTypajbHON CTENEeHH;
' UCMOJIb30BaTh MOAXOJANLYI0 (POpMY 3almUCH AECHCTBUTEIBHBIX UYHCEN JUIS
pelLIeHHs] IPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
OnepupoBaTh MOHATUSMHU: CHHYC, KOCHHYC W TAHT€HC MTPOU3BOJIEHOTO yTJIa;
1.5 UCMONb30BaTh  3alMCh  NPOM3BOJBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETpHUUYECKUE (PYHKIMH
2 VYpaBHEeHUS U HEpaBEHCTBa
OnepupoBaTh MOHATUAMU: TOXAECTBO, ypaBHEHHE, HEPAaBEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, UppalnoHalIbHOE ypaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPUUYECKOE YPaBHEHUE
59 BeimonHaTe nmpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM M peraTh
' TPUTOHOMETPUUYECKUE YPABHEHMS
BeImonHATE TpeoOpa3oBaHusl LENbIX, PAMOHAIBHBIX W HUPPAIlMOHATBHBIX
2.3 BBIDQKEHUI ¥ pelaTh OCHOBHBIC THIBI IENBIX, PAIMOHAIBHBIX |
UppaIMOHATFHBIX YPAaBHEHHI U HEPABCHCTB
24 [TpuMeHATh ypaBHEHHS M HEPAaBEHCTBA Ul PEIICHHS MaTeMaTHYECKHUX
' 3aJa4 U 3a]1a4 U3 pa3IN4HbIX 00JacTel HayKu U peasibHOM KU3HU
MogenupoBaTh peajbHbIE CUTYalldd Ha s3bIKe anreOpbl, COCTaBIAThH
2.5 BBIPQ)KEHUS, YPaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJlaud, MCCIENI0BaTh
MIOCTPOCHHBIE MOJIENIM C UCIIOJIb30BAaHUEM arrapara ajareopsl
3 OyuHkImn 1 rpaduKu
OnepupoBaTh MOHATUAMH: (PYHKIUSA, CIOCOOBI 3a1aHust QyHKIMH, 00IacTh
3.1 OTpenesieHuss W MHOXKECTBO 3HaueHWW GyHKOMHM, Tpaduk (yHKIHH,
B3aUMHO OOpaTHBIC (PYHKITUN
3.2 OnepupoBaTh TOHATHAMU: UYETHOCTb M HEUETHOCTh (YHKLUWHU, HYJIH




(bYHKLINHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA

3.3 Hcnonb3oBath rpaduku GyHKIUN 1)1 pEIICHUs] ypaBHEHUI
34 CrtpouTth U ynTaTh rpaduKy TUHEHHOW (YHKUINHU, KBaIPATHUYHONW (PYHKLIUH,
CTereHHON (YHKIIUH C LEJIbIM MIoKa3aTesieM
Hcnonw3oBare rpaduku (QyHKOMNA IS WCCIICIOBAHHS IPOIECCOB U
3.5 3aBUCHUMOCTEH TMpU pENICHWH 3a7ad M3 JPYTUX Yy4eOHBIX MPEIMETOB U
pealbHOM JKHU3HH, BEIpaXaTh (GOpMyIamMu 3aBUCUMOCTH MEX]Ty BEIMIMHAMHU
4 Hauana marematnyeckoro anaansa
41 OnepupoBaTh MOHATUSAMH: IIOCIEAOBATEIBHOCT, apudMeTHueckas W
' reoMeTpuYecKas Iporpeccuu
4.9 OnepupoBaTb NOHATUAMHU: OECKOHEYHO YyObIBaromiass TeoMeTpuyecKas
' nporpeccusi, CcyMMa 0E€CKOHEYHO yOBIBAIOIIEH reOMETPUIECKOM MPOrPeCcCHH
4.3 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCIENOBATENBHOCTEM W MPOrPECCUU IS
' pelLIeHHs peabHBIX 3a]a4 MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKA
5.1 OnepupoBaTh MOHATUSIMU: MHOXKECTBO, OTIEPAIIUHN HAJl MHOXKECTBAMU
Hcnonp30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar sl ONHCaHUs
5.2 pEATbHBIX TPOIIECCOB U SBJICHUH, NTPH PEIICHUU 3a/1a4 U3 JPYTHX YICOHBIX
PEMETOB
53 OnepupoBaTh  MOHATUSMHU:  OMpeJelieHue, Teopema,  CIEICTBUE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble nNpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
0o0pa3oBaTeIbHOI NPOrpaMMbl CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
1 Uucna u BBIYUCIEHUS
OnepupoBaTh MOHATHAMH: HaTypaldbHOE, IEJ0€ YHCIO0; HCIHOIb30BaTh
1.1 NpHU3HAKUA JCMTMMOCTH IENBIX YHCEN, DPA3J0KEHHE 4YHUClia Ha MPOCThIC
MHOXHTEJH JUIS PEIICHUS 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHB C PAIlMOHALHBIM MTOKA3aTeIeM
13 OnepupoBaTh MOHATHIMH: JOrapudM dYHciIa, ASCITHYHBIC ¥ HATypaTbHBIC
' sorapuMbl
2 YpaBHEHUS 1 HEPABEHCTBA
[IpuMeHsITH  CBOWCTBA CTENEHHM [UIsI TPEeoOpa3oBaHUs  BBIPAKCHUH,
2.1 OTepUPOBaTh TOHATUSMHU: I[IOKA3aTEIbHOE YpaBHEHHE U HEPaBEHCTBO;

pemiaTb OCHOBHBIC TUIILI TOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB




BeimonHATe mpeoOpa3oBaHusl BBIPAKEHUH, COACPIKAIIMX JIOTapU(MBI,

2.2 ONEpUPOBATH MOHATUAMU: JIOTapU(PMHUUECKOE YpPaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOTApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTh pemeHus npocTeHImX TpPUrOHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATHSAMU: CUCTEMA JIMHEMHBIX YpaBHEHMH U €€ pelleHUe;
2.4 UCTIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH IJISl PEIICHUS MPAKTHYECKUX
3aj1a4
55 HaxonuTh penieHus npocTelnx CUCTEM U COBOKYITHOCTEH paliMOHAIbHBIX
' YpaBHEHHH U HEPaBEHCTB
MogenupoBaTh peajbHbIE CUTyallUd Ha s3blKe anreOpbl, COCTaBIAThH
2.6 BBIPQ)KEHUS, YPABHEHUS, HEPAaBEHCTBA M CHCTEMBl 10 YCJIOBUIO 3aj]auu,
UCCIIEI0BATh TOCTPOEHHBIE MOJIEH C HCIIOJIb30BAaHUEM ammapara anreOpbl
3 OyHKIMH U TpaduKh
OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIUSA, MPOMEKYTKH
31 MOHOTOHHOCTH (YHKIHH, TOYKH HKCTpeMyMa (yHKIMH, HauOOJIbIIee |
' HaMMEHbIIee 3HaYeHUs (QYHKIMH HAa MPOMEXKYTKE; HCIIOJB30BaTh HX IS
uccrnenoBanus QyHKINH, 3aJaHHON rpaduKoM
OnepupoBaTh NOHATHAME: TPapUKU MOKA3aTEIBHON, JOrapUPMHUUECKON U
3.2 TPUTOHOMETPUUYECKUX (PYHKUMI; H300pakaTh WX Ha KOOPAMHATHON
TUTOCKOCTH M UCTIOJI30BATh JIJISl pEIICHUS YPaBHEHUI 1 HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH IpaMKU JIMHEHHBIX YpaBHEHUI
' Y MCTIOJIb30BATh UX JUIS PEIICHUS] CHCTEMBI JINHEHHBIX ypaBHEHUN
34 Hcnonb3oBate rpaduku (GyHKIMHA A7 HCCIENOBAaHUS IPOLECCOB U
' 3aBUCUMOCTEH U3 ApyruxX y4yeOHBIX TUCIMITINH
4 Havana marematndeckoro ananusa
OnepupoBaTh MOHATUAMU: HETIpepbIBHAs (QYHKIMSA, TPOU3BOIHAS (DYHKIUH;
4.1 UCIIOJIb30BaTh T€OMETPUYECKUM M (DU3MUECKUI CMBICI MPOU3BOAHON JIs
pelieHus 3aaad
49 HaxomuTh  MpOM3BOAHBIE  3JEMEHTAapHBIX  (QYHKIUH,  BBIYHCIATH
' IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKLIUH
Hcnonb30BaTh  MPOM3BOAHYIO  JUIA  HMCCIENOBaHUSA  (PYHKIUMM  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBbI, MPUMEHATh pPEe3yJbTaThbl HUCCIEIOBAHUSI K
MOCTPOCHUIO TPpaUKOB
44 Hcronp30BaTh MPOM3BOIAHYIO IS HAXOXKICHUS HAWIYYIIETO PEIICHHs B
' NPUKJIAJHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKUX, 3aauax
45 OnepupoBaTh TOHATHSIMH: TIEpPBOOOpa3Has ¥ WHTETpal; [OHUMATh
' reoMeTpuuecKuil U GU3NYECKUI CMBICT UHTErpajia
46 Haxonuth mepBooOpa3Hble 3J€MEHTapHBIX (YHKUINN, BBIYUCISATh HHTETPAT
' o popmyiie Herorona — JleiOuuna
47 Pemate mpukiaaHble 3a1a4d, B TOM YUCIIE COLMATBHO-3KOHOMUYECKOTO U

(I)I/ISI/I‘IGCKOFO XapakTepa, CpCACTBAMU MATECMATUYCCKOTI'O aHaJIn3a




MMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJIACC
IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
Kox
1 Yucna 1 BRIYUCICHUS
Pannonaneupie  uncina. OOBIKHOBEHHBIE U JCCATUYHBIC JpOOW, TMPOIICHTHI,
11 OCCKOHEUYHBIC MEepUOINIecKre Apodu. AprupMETHIESCKHE ONEePaIiK C PAIIMOHAITBHBIMU
' qHCcIaMu, IpeoOpa3oBaHUs YUCIOBBIX BeIpaskeHU. [IpuMenenue npodeii u mporeHToB
JUISl peLIeHUs IPUKIIAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACICH 3HAHUN U pealbHOU KU3HU
JleiicTBuTeNnbHBIC YUCIa. PallnoHAbHBIC U UPPAIMOHATILHBIC YUCIIa. ApruMEeTHIECKIE
1.2 Omepaluu C JCHCTBUTEIbHBIMU YHCIaMH. [IpuOnvk€HHbIE BBIYMCICHHS, TpaBUiIa
OKPYTJICHUSI, TPUKUIKA U OIICHKA Pe3yJIbTaTa BEIUUCICHUN
Crenens ¢ nenbiM okaszareneM. CtangapTHas GpopMa 3armucy I1eHCTBUTEIBHOTO YUCIIa.
1.3 Hcnonb3oBanue moaxosmieil GopMbl 3auCH JIEUCTBUTEIBHBIX YHUCEN Ui PEIICHUs
MPaKTUYECKHX 33/1a4 ¥ MPEICTABICHUS JaHHBIX
14 ApudmeTnueckuii KOpeHb HaATypalbHON cTeneHu. JleHcTBus ¢ apuMeTuyecKuMu
' KOPHSIMU HAaTypaJIbHOM CTENEHU
15 CuHyc, KOCMHYC W TaHTEGHC YHCIOBOTO aprymMeHTa. ApPKCHHYC, AapKKOCHUHYC,
ApPKTaHI€HC YHCIOBOTO apryMEHTa
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaHUS
99 [IpeoOpazoBanme TPUTOHOMETPUUYECKUX BhIpakeHU. OCHOBHBIE TPUTOHOMETPUUECKHE
' bopmyisl
53 VYpaBHeHne, KopeHb YypaBHeHMs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Merton
' UHTEPBAJIOB
2.4 Pemenue nensix u [poOHO-pallMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB
25 Pemienne uppaiimoHanbHbIX YpaBHEHUN U HEPABEHCTB
2.6 Pemenve TpUroHOMETPHUYECKUX YpaBHEHUM
57 [IpumMeHeHre ypaBHEHUN U HEPABEHCTB K PEILICHUIO MaTEMAaTHYECKUX 3a]1a4 U 3a]a4 U3
' pa3IMYHbIX 00JacTel HAYKU M peaIbHOMN KU3HH
3 OyHKIMH U TpaduKu
31 OyHknus, cnocoObl 3amanHus QyHkiuu. [paduk ¢ysknuu. B3aumuo oOpaTHBIC
' GyHKIUHI
3.9 O6nacte ompeneneHUss W MHOXECTBO 3HaueHud ¢GyHkimu. Hymu dyskuum.
' [TpomexxyTkH 3HAKOMIOCTOSTHCTBA. YETHBIE 1 HEUETHBIE QYyHKIINH
33 CrenenHast GyHKIUS C HATypaJIbHBIM U IIETBIM TMOKa3zareneMm. E€ cBolicTBa u rpaduk.
' CgoiicTBa u rpaduk KOpHs N-0ii cTeneHu
3.4 Tpuronomerpudeckasi OKPYKHOCTb, ONpPEICICHUE TPUTOHOMETPUYECKUX (PYHKIIUNA

YHCIIOBOTO apryMeHTa




4 Hayana maTemaTrnueckoro aHaimsa
41 [locnenoBarenbHOCTH, CIOCOOBI  3alaHUS  IOCIENIOBATEIBHOCTEH. MOHOTOHHBIE
' 0CJIEI0BATEILHOCTH
Apudmernueckass M reomerpuueckas Iporpeccuu. beckoHeuHo —yObIBaromas
49 | TeOMETpHYECKas NPOrpecCHs. CymMa OeckOHEYHO YObIBarOLIed TIeoMeTpU4ecKon
' nporpeccur. ®dopmyna CIOXKHBIX NpoUEHTOB. Mcnosp30BaHHWE NIPOrpeccUM Ui
pEllIeHNUs PeaIbHBIX 3a7a4 IPUKIAJHOrO XapaKkTepa
5 MHoxecTBa U JOruKa
MHoxecTBO, olepauMM HaJl MHoKecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOIO ammapara s ONMCaHUs peajbHbIX
IPOLIECCOB U SABJICHUH, P PEILICHUH 3a]ja4u U3 APYTHX Y4eOHBIX PEIMETOB
5.2 Ornpenenenue, Teopema, CleiCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMbIi 3JI€MEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
11 Hatypanbnble u nensie uncina. [Ipu3Haku JeNMMOCTH LIETIBIX YNCEN
1.2 CreneHsb ¢ pallMoHaIBHBIM MTOKa3arenaeM. CBONWCTBA CTENEHU
13 Jlorapudm yucna. JlecaTuuHble U HATYpaJbHbIE JOrapu(MbI
2 YpaBHEHMS U HEPABEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxkeHUi, copepKaluX Jorapu(mbl
2.2 [Ipeo6pa3oBanue BbIpake€HUH, coAepKaIUX CTEIIEHU C pallHOHAJIbHBIM MTOKa3aTeleM
2.3 [TprMepBl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 [TokazarenbHble ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucreMbl TMHENHBIX YpaBHEHUH. Pelenne npukiaaHbIxX 3a1a4 ¢ IOMOIIBIO CHCTEMBI
' JIMHEVHBIX YPaBHEHUHN
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHATIbHBIX YPABHEHHUI U HEPABEHCTB
58 [IpumeHenne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUIO MaTEMATHYECKUX 3a/1a4
' W 3aJ1a4 U3 pa3IMyHbIX 00acTel HAyKH U pealibHOM KU3HU
3 OyHKIHH U TpaduKu
Oyuknus. I[lepuonnueckue ¢yHkuuu. [IpomMexxyTku MOHOTOHHOCTH (YHKIUH.
3.1 MakcuMymbl U MUHUMYMbl QyHKIuH. HaumbGosbinee um HauMmeHblllee 3HaYCHHE
(GYHKIHU Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpadUKU
3.3 [oka3zaTtenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
3.4 Hcnonb3oBanue rpadukoB PyHKIUHN IS pEIICHUS] YPABHEHUH U JIMHEWHBIX CUCTEM




Hcnonb3oBanue rpadukoB QyHKIMIA sl HCCTIEAOBAaHUS MTPOILIECCOB U 3aBUCUMOCTEH,

3.5 KOTOpBbI€ BO3HUKAIOT NpPU PELICHUH 3a/ad W3 APYTUX YYEeOHBIX MPEAMETOB H
peaIbHOM KU3HU
4 Hauana matemaTudeckoro aHaausa
4.1 HenpepriBable pyHKIIMU. MeTo1 HHTEPBAJIOB JIJIsl PELICHHs] HEPAaBEHCTB
4.2 [TpousBoanas pynkuuu. ['eomerpuuecknii 1 GU3NIECKUA CMBICIT IPOU3BOTHON
43 [TpousBonHble 3neMeHTApHBIX (QyHKUIUH. DOopMyIbl HAXOXKICHHUS MPOU3BOIHOMN
' CYMMBI, TIPOU3BEICHUS M YaCTHOTO (DYHKIIMIA
[IpumeHeHre mNPOU3BOMHOM K HCCIEAOBaHUIO (YHKIMA HAa MOHOTOHHOCTh H
4.4 9KCTpeMyMbl. HaxoskaeHne HaumOOoJNbIIEr0 W HAaMMEHBIIEro 3HAa4eHus (QYHKIUU Ha
OTpe3Ke
[TpumeHeHne TPOU3BOHON I HAXOXKACHUS HAWIYYILEro PEelIeHUs B MPUKIIATHBIX
4.5 3ajavax, JJig OIpeaeleHus CKOPOCTH Ipoliecca, 3agaHHoro ¢GopMyliol wiH
rpaduKoM
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
4.7 WuTerpai, ero reomeTpuyeckuil U1 GuU3NYECKuil cMbICI. Buluncienue uHTerpana mno

dbopmyne Hetotona — JleiiOuuma




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

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTenbCTB, ANTOpPUTMAMM pPELICHUs 3ajad;
yMeHue (GOpMYJIHpOBATH W ONEPHUPOBATH MOHATHAMH: OIpEACICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOHM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3a/]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUN; yMEHHE  OIEepUpPOBATh
HNOHATUSMHM: MHOXECTBO, IMOAMHOXXECTBO, OMNeEpal HaJ] MHOXECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YHClie U3 JIPYTUX YYeOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpallbHOE YHUCIIO, LEI0e YHUCIO,
CTETICHB C TEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPaJbHON CTENICHH, CTCTICHD C
paroHaIbHBIM TIOKAa3aTelieM, CTENEHb C JCWCTBUTEIHHBIM MOKA3aTeNIeM,
norapudmM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHATIBHOE YHCIIO, HPPANHMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, MEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEITMMOCTH, HAMMEHBITHI 00IINiA
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pE€IICHUHN 3aJa4; 3HAKOMCTBO C Pa3IMYHBIMHU MMO3WUIHWOHHBIMH CUCTEMaMU
CUHCIICHUS; YMEHHE BBITIONHATH BBIUMCIICHHE 3HAUCHUH U peoOpa3oBaHus
BBIPOKEHHN CO CTEeTNEHSAMU M Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
palMOHAIBHBIX  BBIPAXKECHWM; YMEHHME  OIEpUPOBATh  IOHATUSIMU:

MOCJICIOBATENIBHOCTD, apu(MeTHYecKasi TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYEcKasi IPOrpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUpPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  wm  3x3, omnpeaenuTenb  MaTpULbL,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

VYMeHue onepupoBaTh IMOHATHAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBbl, YMEHUE OIIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTb YypPaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C IApaMETPOM; IIPUMEHSATH
YPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI I DPELICHUS MAaTeMaTH4YECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTei HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOoOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (YHKIIHMs, aCUMITOTHI Tpaduka
GyHKIUM, TiepBas U BTOpas NpOU3BOAHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, MepBooOpa3Has, ONpeAeIEHHbIH
MHTETpall; YMEHUE HaxOUTh ACHUMNTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUMCIIATh  NPOM3BOJAHBIE  CyMMBI, TNPOM3BEIECHHS, YacTHOIO U
KOMIO3UIMN (DYHKUUH, HAXOJUTh ypaBHEHHE KacaTelbHOM K Trpaduky
(GYHKIMU; yMEHHME HaXOIUTh MPOU3BOJIHBIE 3JEMEHTApHBIX (QyHKIHI;
YMEHHE HCIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOJUTh HaAWOONbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHMEM ammapara MaTeMaTHUYecKOro
aHaIM3a; IPUMEHATh MPOU3BOAHYIO JJIs HAaXOXACHHUS HAWIydILIEro
peIIeHUss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHYECKHUX H

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




HHTCrpaga;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUSA C

noMouibio AudepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIUU, oOpaTHAs (YHKIIUSA,
KOMIO3UIUs (pyHKIMHA, JIuHEHHas (QYHKUWS, KBaIpaTU4Has (QYyHKLUS,
pauMoHanbHass (QYHKLUSA, CTElNeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMU, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTelbHas |
jgorapupmuueckass (QYHKLIMH; yMEHUE CTPOUTh TIpapUKd H3YyYEHHBIX
(GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpadukoB  (QYHKUUH,
UCIOJIb30BaTh Tpa(UKK U1 U3yYEHUs MPOLECCOB U 3aBUCUMOCTEH, MpHU
pelIeHnH 33734 W3 JAPYTHX Y4eOHBIX MPEAMETOB W 3a1ad M3 pealbHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJy BEJIMYMHAMUY;
MCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMH JUIsl pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, A0JM U YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 33Ja4d U3 O0JIACTH yHPAaBIEHUS JUYHBIMH U CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJIEINPOBATh
peanbHbBlE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE  MOJIEIM C  HUCIHOJB30BAHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH NOTYUECHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATHUSAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJpIllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHUE H3BJEKaTh, WHTEPIPETHPOBATH
uH(OpMalIKIO, IPECTAaBICHHYI0 B TabaMIax, Ha AMarpammax, rpadukax,
OTpaKaroIllyl0 CBOWCTBA peaIbHBIX MPOIECCOB U SIBJICHUIl; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBle, B TOM YHCJIE C MPUMEHEHHEM TIpadUuyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu Mcciael0BaTh COBMECTHbBIE

HaOJFOZICHUS C TTIOMOIIBIO TMarpaMM PacCeHBaHUs U JTMHEHHON perpeccun

YMeHue omnepupoBaTh MOHSATHUAMU: CIyYalHBIA ONBIT W CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATDH




BEPOSTHOCTh C HCIIOJNB30BaHUEM TpaUyecKuX METOJ0B; IMPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OpPMYIly IIOJHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pAaclpelesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlydallHOW  BENWYMHBI, (QYHKIMHA  pPacOpeleNieHHss W IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMCHNE
UCIIOJIb30BaTh CBOMCTBA M3YYECHHBIX PAaCHpEACNCHHUNA Ui PELICHUs 3ajad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA; yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIIeHUs 3ajad; OICHUBAThH
BEPOSTHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHSATHUSMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, JIOCKUN YroJl, IBYIpaHHbIN
YIoJI, TPEXTPaHHBINA yIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAILIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HNpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh IMPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOpPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYIKAIOIIETO MHpPA; CTPOUTH MaTEMaTUYECKHE
MOJENIA C TOMOIIBI0 TEOMETPUYECKUX TMOHATHM M BEJIMYUH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHHK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NUpaMuia, (urypa U TOBEPXHOCTh
BpallleHHs, LMWIMHIpP, KOHYycC, wmap, cdepa, miomans chepsl, IIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYycCa, LWIMHIpa, O00bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUlesienuneaa, MNUpaMUAbl, NPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHC IIIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTh CEUYeHHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHUS, UX CCUCHHS, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHLHO
(bopMyIHpOBaTH ONpPEENCHHS U3y4aeMbIX (UTYpP, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HUX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHUe MOMO00MS, TONOOHBIE QUTYPBI; YMEHUE
pacno3HaBaTh paBHbIE M MOJOOHBIE (UTYpHI, B TOM YHUCIE B NPHPOAE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T€OMETPUYECKIE OTHOLICHUS TIPH
pEUICHUH 3aJady; HaXOJUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYSOHBIX MPEIMETOB H
U3 PEAIbHOM JKU3HU; YMEHHE BBIUYUCIATH TCOMETPHYECKHUE BEITUYUHBI
(mHa, yroi, IJIOMmAas, O0BEM, IUIOMAAb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (OPMYJbI M METOJbl, B TOM YHUCIE: IUIOIAAb MOBEPXHOCTH
NUpaMUIbl, IPU3MBI, KOHYyca, LHWIMHJIpA, MJouiaab cdepsl; o0bEM Kyoa,
IpSMOYTOJBHOTO  MapajlieNenunesia, MUPaMUAbl, MPU3MBL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYp
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VYmenune ONCprUpOBaATH MOHATUAMU: MPAMOYTOJIbHAsA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3JIOKCHHWE BEKTopa Mo 0Oaswucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHUE, YIONI MEKIY
BCKTOpaMHU; YMCHUC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)II/IHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la9 JpYyTHUX y‘-Ie6HBIX npeaMecToOB

YMeHne BRIOMpATh MOAXOMSIIAA METOJT VTS PEIIeHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTeMAaTUKH B H3yUYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHI MATEMaTUYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCE

12 Pammonanbupie  yncna. OOBIKHOBEHHbIE W JIGCATHYHBIE JApPOOHM, MPOLCHTHI,
' 0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATYypalIbHOU cTerneHu. J{eHCcTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enpIM 1nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM IoKa3aTesieM. CBolicTBa
' CTETEHU

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

1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl

JeiictBuTtenpHble uucia. ApudMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYMCICHUM

1.8 [Ipeo6pa3oBanue BbIpakeHUI

1.9 KommuiekcHbie uncia
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Lenbie n 1poOHO-palTMOHANBHEIE yPaBHEHHS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTrpuieckue ypaBHEHUs

2.4 [Toxa3zaTenbHble U JOrapUPMUUECKUE YPABHEHUS

2.5 Lenbie n 1poOHO-palOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHble U JOrapupMHUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu

211 Martpwuiia CUCTEMbI TUHEHHBIX ypaBHEHUN. OTNpeaenuTeb MaTPHUIIbI
3 DOyHKINUK U TPaPUKH




Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3ammuo oOpaTHbIE

3 ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
32 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIUH.
' MakcumMymbl U MUHUMyMBbl (QyHKUuH. HanGonbliee u HauMeHbllee 3Ha4YeHUE
(GYHKLIHU Ha IPOMEXYTKE
33 CreneHHas (QyHKUMSA C HaTypaJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKINH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknwmid. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocienoBaTeabHOCTH, CIIOCOOBI 3aJaHUs TOCJIEA0BATEIbHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HauboNblIero 1 HauMEHbIIEro 3HaueHUs (QYHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepostocTh
6.3 KombunaTtopuka
7 Teomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
1.4 Tena v MOBEpXHOCTU BpaIllCHUS
7.5 KoopauHatel 1 BEKTOPHI




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



