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HOACHUTEJBbHASA 3AIINCKA

VYyebnblii Kypc «Anredpa U Hayajla MAaTEMAaTUYECKOTO aHAIN3ay SBIIAECTCS OAHUM
U3 HamOoJiee 3HAYMMBIX B IMpOrpamMMe CpeaHero odiiero oopa3oBaHMs, MOCKOIbKY, C
OJIHOM CTOpPOHBI, OH O00ECHEeYMBAET MHCTPYMEHTAJIbHYIO 0a3zy Mg H3YyYEHHs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOpPOHBI, (DOPMHPYET JOTHYECKOe U
abCTpakTHOE MBIIICHHE OOYy4YalolIMXCsl Ha YPOBHE, HEOOXOIMMOM JJisi OCBOCHHUSA
uH(pOpPMATUKH, OOIIECTBO3HAHUS, WCTOPUHU, CIOBECHOCTH M APYrUX IUCHUIUIMH. B
paMKax JTaHHOTO Y4eOHOTro Kypca 00yJarouiuecs: OBJIaJeBalOT YHUBEPCAIBHBIM SI3bIKOM
COBPEMEHHOM HayKu, KOTOpass (OpMYJIHPYET CBOU JOCTHKEHHS B MaTeMaTHYECKOU
dbopme.

VY4eOnblil Kypc anreOphl ¥ Hayall MATEMAaTUYeCKOTO aHaJIM3a 3aKJIa/IbIBA€T OCHOBY
JUISL  YCIICIIHOTO OBJIAJICHUS] 3aKOHaMHM (PU3UKH, XUMHH, OWOJIOTMH, MOHUMAaHUS
OCHOBHBIX TEHJCHLMN pa3BUTUS SKOHOMHMKU U OOIIECTBEHHOM HU3HHU, IO3BOJIIET
OpUEHTHUPOBAThCS B COBPEMEHHBIX IM(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO UCIOJIb30BaTh UX Uil JaJbHEWIIEro 00pa30BaHUs U B TIOBCEAHEBHOM KU3HHU.
B 1O xe Bpems oBianeHue aOCTPAKTHBIMH U JIOTMYECKH CTPOTUMHU KOHCTPYKLHSMHU
anreOpbl 1 MaTEMaTUYECKOTO aHaJU3a Pa3BUBAET YMEHHME HAXOIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HMCTHUHHOCTb, JOKAa3bIBaTh YTBEP)KJICHUS C IOMOLIBIO HHIAYKUUUA U
paccykJaTtb  JI€AyKTUBHO,  HUCIIOJIb30BaTh  00OOIIEHME W  KOHKPETHU3ALUIO,
a0CTparupoBaHKe U aHAJIOTHIO, POPMUPYET KPEATUBHOE U KPUTUUYECKOE MBIIILJIEHUE.

B xoze nzydenus yuebHoro kypca «Anredpa 1 Hauajga MaTeMaTHUYECKOTO aHAJIU3a»
oOyuJaroluecs MoJiy4aroT HOBBIM ONBIT PEIICHUS PUKIIAIHBIX 33]1a4, CAMOCTOSTEIBLHOTO
MOCTPOEHUSI MAaTeMAaTHYECKUMX MOJIEJEl peallbHbIX CHUTYyallMid, HHTEpIpeTalun
MOJIYYEHHBIX PEIICHUM, 3HAKOMSITCS C TPUMEPAMH MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEN
B IIPUPO/JIE, HAYKE U UCKYCCTBE, C BBIAAIOIIMMUCA MAaTEMAaTUYECKUMHU OTKPBITHSIMHU U UX
aBTOpaMH.

VY4eOHbI Kypc o00JiagaeT 3HAYUTENBbHBIM BOCHHUTATEIbHBIM IMOTEHIHAIIOM,
KOTOPBIM  peanu3yeTcss Kak 4Yepe3 ydeOHbId Marepuall, CHOCOOCTBYIOIIUMA
(GOpMHpPOBAaHMIO HAy4YHOIO MHPOBO33PEHUS, TaK M 4Yepe3 cheuupuky ydyeOHOM
JESTeIbHOCTH,  TpeOyromel  MPOJOJDKUTENbHOM  KOHIIEHTpAlM  BHUMAaHMUS,
CaMOCTOSITEJIBHOCTH, AKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJIYYEHHBIN pe3ynbTar.

B ocHoBe Meronuku 00yuyeHUs aireOpe ¥ HadalaM MaTEeMaTUYEeCKOIro aHalu3a
JIKUT NEATEIbHOCTHBIA MPUHIUIT O0yUEeHHUS.

B crpykrype yueObHOro Kypca «AnreOpa u Hayajia mMaTeMaTHUYECKOTO aHAIM3a»
BBIJICJICHBI CIEAYIOIINE COEPKATEIBHO-METOANYECKUE TUHUM: «YHCIIa U BBIYUCICHUS,
«Dynknuu u rpaduxny, «YpaBHEHUS U HepaBeHCTBay, «Hawama maremaTtmueckoro
aHanu3a», «MHoXecTBa M JIOTMKa». Bce OCHOBHBIE COAEpPKATEIBHO-METOAMYECKUE
JMHUU U3Yy4YalOTCsl Ha MPOTSKEHUU ABYX JIET OOy4eHHs] Ha YPOBHE CpPEJHEro OOIIero
oOpa3oBaHMsl, €CTECTBEHHO JOMOJIHSASA JIPYT APYyra U MOCTENEHHO HACBIIASICh HOBBIMU
TEMaMHu U pasfenamu. JlaHHbIM yuyeOHbBIN KypcC SIBJISIETCS MHTErPAaTUBHBIM, MOCKOJIBKY



o0beAMHSIET B ce0e CoJep/KaHNe HECKOJIbKUX MAaTeMaTUYECKUX AMCLMILINH, TAKUX Kak
anredpa, TPUTOHOMETPHS, MATEMATHUECKUN aHaIN3, TEOPHSI MHOKECTB, MaTeMaTHYECKast
noruka u apyrue. [lo Mepe Toro kak o0ydaromuecs: OBjiaJIeBalOT BCE Oojee HIMPOKUM
MaTeMaTUYECKUM  ammapaToM, y HHUX [OCJIeIOBaTelbHO  (opMupyercs U
COBEpUICHCTBYETCSI YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJENb pealbHOM CHUTYyallUH,
NPUMEHATHh 3HAHUS, MOJYyYCHHbIE TpPH H3yUYE€HUU Y4eOHOTOo Kypca, A peIIeHUs
CaMOCTOATENIbHO  C(OPMYJIMPOBAHHOM  MaTeMaTW4yecKoM  3ajadd, a  3aTeM
VMHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeTOIMYECKass JHMHUA «Uucia M BBIYMCICHUS» 3aBEPILACT
(opMUpOBaHHE HaBBIKOB HCIOJB30BAaHUS ACUCTBUTEIBHBIX YHUCEN, KOTOPOE ObLIO
HAYaTO Ha ypOBHE OCHOBHOro ooOumiero oOpas3oBanusi. Ha ypoBHe cpegHero oOiero
oOpa3oBaHusi oco00oe BHUMaHHE yaenseTcss (OPMUPOBAHMIO HABBIKOB PAIlMOHATBHBIX
BBIUMCJICHUH, BKJIIOYAIOMIUX B C€0sl UCIIOJIb30BAHUE PA3JIMYHBIX (DOPM 3alKCH YHUCIA,
YMEHHUE JeNaThb MPUKUAKY, BBIIOJHATh NPUOIMKEHHBIE BBIYMCICHUS, OLICHUBATH
YUCJIOBBIE BBIpAXEHUs, paboTaThb € MaTEeMaTMYECKUMU KOHCTAHTaMHU. 3HAKOMBIE
00y4aronMMcsi MHOKECTBA HATYPaJbHBIX, LIEJbIX, PALMOHAIBHBIX U ACHCTBUTEIBHBIX
YHUCeN AOMOIHSIIOTCS MHOKECTBOM KOMILIEKCHBIX YUCEN. B KaKIOM M3 3TUX MHOXKECTB
paccMaTpuBalOTCA CBOMCTBEHHBIE €My clienu(UyecKre 3ajaud M ONepaluu: JeJeHUe
HAaIleJI0, ONEPUPOBAHME OCTATKAMM HAa MHOXKECTBE LIEJBIX UYHCEN, OCOOBbIE CBOMCTBa
palMOHAIBHBIX W HMPPAUMOHAIBHBIX YHUCEN, apU(PMETUUYECKUE OIepaluu, a TaKxKe
U3BJICUCHUE KOPHS HaTypaJbHOW CTENEHM Ha MHOYKECTBE KOMIUIEKCHBIX YHCE].
bnarogaps mocienoBaTeabHOMY PACHIMPEHHUIO Kpyra HCIOJIb3yEMBIX YHCEN H
3HAKOMCTBY C BO3MOXXHOCTSMHM HMX HNPHUMEHEHHUS [UIsl PEIICHUS pPa3IudHbIX 3a1a4
(GopMupyeTcss mpelcTaBiICHHE O E€IUHCTBE MAaTeMaTHKM Kak HaykKd U €€ poju B
IIOCTPOCHUN MOJENEH PpEeaJbHOr0 MHpa, IIHPOKO HCIONB3YIOTCA 0000IIeHHEe U
KOHKpPETH3aLUSl.

JIunust «YpaBHEHUS U HEPABEHCTBA» PEATU3yeTCsl Ha MPOTSKEHU U BCEro O0yUeHUs
Ha YpOBHE CpeJIHEro oo1ero oopa3oBaHus, MOCKOJIbKY B Kaxa0M pasaene [Iporpammsl
IPEeIyCMOTPEHO pEeIlIeHWe COOTBETCTBYIOUIMX 3adad. B pesynpraTe oOyuarommuecs
OBJIAJICBAIOT PA3JIMYHBIMU METOAAMH PEIICHUS PalUOHAIbHBIX, HPPALUOHAIbHBIX,
MOKa3aTeNbHbIX, JOrapU(PMUUECKUX U TPUTOHOMETPUUYECKUX YPABHEHUMN, HEPABEHCTB U
CUCTEM, a TaKXKe 3aJad, coaepxkammx napamerpbl. llomydeHHbIE yMEHMS IIHPOKO
UCTIOJIb3YIOTCS TIPU MCCIEA0BaHUU (PYHKIMH C MOMOIBIO IPOU3BOJHOMN, MPU PEIICHUN
OPUKJIAJAHBIX 33724 U 3a/1ad Ha HaXOXJACHHE HAuOONbIIMX U HAUMEHBIIMX 3HAYEHUUH
¢ynkuuu. JlaHHas conaep:kaTelbHas JUHUS BKIIOYAET B ce0s Takxke (hopMUpOBaHME
YMEHUN BBINOJNHATH pacu€Tel 1o ¢opmynaMm, NpeoOpa3oBaHUsd PpPalUOHAIBHBIX,
UPPALMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPDAKEHUH, a TaKXKe BbIPAKEHUH,
colepKalluxX cTeneHu U Jjorapudmbl. brmaromaps u3ydeHuio anredpandeckoro
MaTepuaia MPOUCXOAUT AaJIbHEIee Pa3BUTHE AITOPUTMHUYECKOTO M aOCTPaKTHOTO
MBIIIJIEHUS 00y4aloIUXcs, POPMUPYIOTCS HABBIKH A€TYKTUBHBIX PACCYKJICHUN, paOOThI
C CHUMBOJIBHBIMU (pOpMaMHU, MPEICTABICHUS 3aKOHOMEPHOCTEN 1 3aBUCUMOCTEN B BUJIE



paBEHCTB U HepaBeHCTB. AnreOpa mnpemiaraer 3()(QEeKTUBHbIE HHCTPYMEHTHI IS
peLIeHNs NPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HATJIAIHO IEMOHCTPUPYET CBOU
BO3MO>KHOCTH KaK S13bIKa HAYKH.

CopepxarenpHo-MeTOoMYecKass JMHUSA  «DPYyHKIMM U rpaQuKh»  TECHO
HEpEIIeTaeTCsA ¢ APYTUMHU JMHUSAMHU YYEOHOTO Kypca, OCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  TOCJIENOBATENIBHOCTh ~ M3Yy4YeHUs  marepuana. l3ydeHue  CTEneHHOW,
MOKa3aTeIbHON, JIOTApUPMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIMN, UX CBOMCTB H
rpaduKoB, HCMOIb30BaHUE (YHKUMN [UIsl pelieHus 3afad M3 JPYruX Y4eOHbIX
IPEIMETOB U PEAIBHOM KU3HHM TECHO CBA3AHO KaK C MaTEMaTUYECKUM aHAJIM30M, TaK U
C peLIeHUEM YypaBHEHUH M HepaBeHCTB. IIpu 3ToM Oonbllloe BHUMaHHUE YIENSAETCA
(GopMUPOBaHHIO YMEHHUs BBIpakaTh (POpMyJIamMH 3aBUCHUMOCTH MEXIY pPa3IUYHBIMU
BEJIMYMHAMH, WCCIIEOBaTh MOJyUYEeHHBIE (PYHKIUH, CTPOUTHh UX rpaduku. Matepuan
ATOM COAEPIKATEIBHOM JINHUY HALIEJICH HA PA3BUTHE YMEHUI U HABBIKOB, ITO3BOJISIOLINX
BbIpaXaTh 3aBUCHUMOCTH MEXIY BEIMUYMHAMHU B Pa3jIMYHON (opme: aHAIUTUYECKOM,
rpaduueckoil u cioBecHoU. Ero n3yueHnne cnocoOCTBYeT pa3BUTHIO aIrOPUTMUYECKOTO
MBIIUIEHUS, CIIOCOOHOCTH K 000OIIEHUIO U KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas JmHUSA «Hayana MareMaTH4ecKoro aHanu3a» IO3BOJIIET
CYLIECTBEHHO pAaCHIMPHUTh KPYyr Kak MaTEeMaTU4YEeCKUX, TaK M NPHUKIAJHBIX 33]ad,
JOCTYMHBIX 00YYaIOUIUMCS, TaK KaK Y HUX HOSIBJISIETCSI BO3MOKHOCTb CTPOUTDH IpapuKu
CJIOHBIX (DYHKIIMI, ONIPEeAeNATh X HAMOOJbIINE U HAUMEHBIINE 3HAYEHUS, BBIYUCIIATh
miomaay Guryp u oObEMBI TeJl, HAXOJAUTh CKOPOCTH U YCKOPEHHUs IpolieccoB. JlanHas
COZIepKaTeNIbHAS JTUHUS OTKPBIBAET HOBBIE BO3MOKHOCTH TOCTPOCHHSI MATEMATUYECKUX
MOJENIEl pPEANBbHBIX CUTyallud, TII03BOJIIET HAXOAWUTh HAWIydlllee pEUICHUE B
OPUKIAJHBIX, B TOM YHCJIE COLHMAIBHO-DKOHOMHMYECKHUX, 3a7adyax. 3HAKOMCTBO C
OCHOBAMHM MATEMaTHYECKOrO0 aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(OpMaNIbHO-JIOTMYECKOT0 M KPEaTUBHOTO MBIIUIEHUS, (OPMUPOBAHUIO yMEHUUN
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaTE€MaTWKM B HAayKe, TEXHUKE M MCKYCCTBE.
OOyuaromuecs y3HaIOT O BBIJAIOUIMXCS Pe3yJbTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHUS
MaTeMaTHKH KaK HayKu, 1 00 UX aBTOpax.

ConepxarenbHo-MeToauYecKas JUHUS «MHOXECTBa U JIOTMKa» BKIIOYAET B CeOs
AJIEMEHTHI TEOPUU MHOKECTB U MAaTEMATUYECKOM JIOTUKHU. TeOpEeTUKO-MHOKECTBEHHBIE
IPEICTABICHNs IPOHU3BIBAIOT BECh KypC IMIKOJIBHOW MATEMATHKXM M NPEIIararoT
Hanbosiee YHHUBEpPCANbHBIN SI3bIK, OOBEIUHSIOUIMM BCE pa3Aeiabl MaTEeMaTHUKU U €€
NPUIIOKEHUH, OHU CBSI3bIBAIOT PA3HbIE MATEMATUUYECKUE TUCUUIIMHBI U UX TTPUIIOKEHUS
B eauHoe 1enoe. [loaToMy BakHO JaTh BO3MOXKHOCTH OOy4YaromieMycsl MOHMMATh
TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM MAaTEMAaTUKHU M MCIOJIb30BATh €T0 IS
BBIDAKEHUSI CBOMX MBbICIENH. J[pyrMM Ba)KHbIM IMPU3HAKOM MAaTE€MAaTUKU KaK HayKu
ClenyeT TPHU3HATh CBOWCTBEHHYIO €H CTpPOrocTh OOOCHOBAaHWUW U CJIEJAOBAHHE
ONpPENEIIEHHBIM IPaBUJIaM ITOCTPOCHMS JOKA3aTENbCTB. 3HAKOMCTBO C JJIEMEHTaMU
MaTEMaTUYECKOM JIOTMKM  CIOCOOCTBYET  Pa3BUTHIO  JIOTHUECKOTO  MBILIUICHHUS



00y4Jaronuxcs, MO3BOJSICT MM CTPOUTH CBOHM PACCYXICHUS Ha OCHOBE JIOTHYCCKUX
paBmI, GOPMUPYET HABBIKM KPUTHYECKOTO MBITTUICHUSI.

B yue6HOM Kypce «AnreOpa ¥ Hayama MaTeMaTHYECKOTO aHaIN3a MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOTO0 MOJICIUPOBAaHUS, KOTOPBIC IPU3BaHBI CIIOCOOCTBOBATH
(OpMHPOBAHNIO HABBIKOB IOCTPOCHHS MOJICICH peaabHBIX CHUTYyaIluid, WUCCIICIOBAHHMS
THUX MOJCJIed ¢ TIOMOIIBIO ammapara aiareOpsl M MaTeMaTHYeCKOTO aHaJm3a,
WHTEPIIPETAIMH TTOTYICHHBIX PE3ybTaToB. Takwe 3ajaHusl BIUICTCHBI B KaXJIbIH U3
pa3neiioB IPOrpaMMbl, ITOCKOJIBKY BeCh MaTepHal Y4eOHOro Kypca IIHPOKO
UCIIOJIB3YeTCS JUI  PCIICHHUS TPUKIAAHBIX 3amad. [Ipy  peleHnH peanbHBIX
IPAKTUYCCKUX 3a7a9 OOyJaroIIUecs pa3BUBAIOT HAOMIOAATCIIBHOCTh, YMEHHUE HAaXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIL30BaTh aHAIOTHIO, 0000maTh W
KOHKPETHU3UPOBATh Mpodiiemy. JleareapbHocTh 1Mo (OPMHUPOBAHHUIO HABBIKOB PEIICHUS
NPUKJIQIHBIX 3a/Ja4 OPraHU3yeTCs B IPOICCCE M3YUYCHHS BCEX TEM YYeOHOIro Kypca
«AnreOpa 1 Hayala MaTeMaTHYECKOTO aHAJIN3ay.

Ha usydyenue ydeOHOro Kypca «Airedpa ¥ Hadajga MaTEMaTHYCCKOTO aHAJIM3a»
orBoauTcs 272 yaca: B 10 kimacce — 136 gacoB (4 yaca B Henmento), B 11 kimacce — 136
4yacoB (4 Jaca B HEJIEITIO).



COJEPXAHUME OBYUYEHUA
10 KITACC

Yucia ¥ BIYMCICHUSA

Panmonanpupie uucia. OOBIKHOBEHHBIE M JIECATUYHBIE JIpOOW, TIPOLIECHTHI,
OeckoHeuHbIe nepuoanyeckue apoou. [Ilpumenenne apodeit 1 MPOLEHTOB ISl PEIICHUS
NPUKIIAIHBIX 3a]1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUW U PEaJIbHON KU3HU.

JlelicTBUTENbHBIE  4YKCla. PanMOHaNbHBIE W HPpPALMOHAJBHBICE  YHUCIIA.
ApudmeTnueckue onepanuu ¢ JeHCTBUTEIbHBIME YucIaMi. MOAysb AeMCTBUTETLHOTO
yucia u ero cpoiicta. [IpubnmkEHHbIE BBIYUCIICHUS, PABUIIA OKPYTIICHUS, IPUKUJIKA U
OIIEHKA pEe3yJIbTaTa BEIYMCICHUI.

Crenensb ¢ uenbiM nokasareneMm. bunom Herorona. Mcnonb3oBanue moaxoasiiei
(GopMBl 3amKMCH JAEUCTBUTENBHBIX YHCEN JUIsl PELIEHUs MPAKTHUYECKUX 3a7ad U
IIPEACTABIICHNS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHON CTEIIEHU U €r0 CBOMCTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTelleM M €€ CBOMCTBA, CTENEHb C
JIICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm umcna. CpoiictBa Jorapudma. JlecaTuuHble W  HaTypajbHBIE
sorapu@Msl.

CHHyC, KOCHHYC, TaHI€HC, KOTAHIE€HC YHCIOBOIO apryMeHTa. ApKCHHYC,
APKKOCUHYC U apKTAaHI'€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MPEe0Opa3oBaHUs. Y paBHEHUE, KOPEHb YPABHEHHS.
PaBHOCUIIBHBIE ypaBHEHMS U YypaBHEHUA-CIEACTBUA. HepaBeHCTBO, pelieHue
HEPaBEHCTBA.

OCHOBHBIE METOJIbl PELIEHUs LENbIX W APOOHO-pallMOHAIBHBIX YpaBHEHUH U
HEpPAaBEHCTB. MHOTOYJIEHBI OT OJJHOM NIEPEMEHHOM. [[eeHne MHOro4sieHa Ha MHOTOYJICH
¢ octaTtkoM. Teopema be3y. Muorouens! ¢ niensiMu ko3 dpuunenramu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COJIEPKAIINX CTEIEHU U KOPHHU.

Uppaunonansubie ypaBHeHUA. OCHOBHBIE METOJbl PEIICHHS HPPALMOHAIBHBIX
YpaBHEHUM.

IlokazarenbHble ypaBHEHHs. (OCHOBHBIE METOIBI PELICHHS IMOKA3aTEJIbHBIX
YPaBHEHHUM.

[IpeoOpazoBanue BeIpaKeHHH, COACPKANTUX JTOTApU(MBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOAbl PEUICHHs JOrapu(pMUUECKUX
YpaBHEHUN.

OcHOBHBIC TPUTOHOMETPHUUECKHUE bopmyIIbL. [IpeobpazoBanue
TPUTOHOMETPUUECKUX BBIPAXKEHHM. PellleHne TpPUroHOMEeTpUIECKUX YPABHEHH.

Pemenne cucrteM JMHEWHBIX ypaBHEHHWW. Marpuua CHCTEMBI JIMHEHWHBIX
ypaBHeHU. OnpenenuTens MaTpulbl 2X2, €ro reOMETPUYECKUN CMBICI U CBOMCTBA,



BBIYMCJIEHUE €r0 3HAYCHMS, NPUMEHEHUE ONPEACIIUTEN I PEUICHUS CUCTEMBbI
JIMHEMHBIX ypaBHEHUU. PenmieHrne npukiIaaHbIX 3a/1ad ¢ NOMOIIbIO CUCTEMBbI JTUHEUHBIX
ypaBHeHnil. HccinenoBaHne TIOCTPOCHHOW MOJEIM C NOMOIIBI0 MATpULl U
OIPEICTUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIEH pEATbHOW CHUTyalldd C MOMOILbBIO
YpaBHEHUMN M HepaBeHCTB. [IprMeHeHne ypaBHEHHWH W HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3a/1a4 U 337a4 U3 Pa3IMYHbIX 00JIacTell HAYKU U PEAIbHOM KU3HU.

DYyHKIUHU U TPAPUKHU

OyHKIMA, Ccrnocodbl 3amaHus  QyHKuuH. B3aumHO oOparHble  (YHKIIMH.
Komnosumms gyukiuit. I'paduk dyHkumru. neMeHTapHbie Tpeodpa3zoBanus rpadukon
(byHKITHIA.

Ob6nacTe ompenencHUs] ¥ MHOXKECTBO 3HadeHWM (ynkuuu. Hymm QyHKum.
[TpomexxyTkn 3HaKomocTossHCTBa. UETHple W Heu€THble (QyHKuuu. Ilepmonnueckue
¢byskuu. [IpomMeKyTKM MOHOTOHHOCTH (YHKIIMH. MaKCUMyMbl U MUHUMYMBbI (DYHKITHH.
HauGounbiiiee 1 HauMeHblee 3HaueHus: QYHKIIMU HAa IPOMEXKYTKE.

Jlunelinasi, KBaJpaTW4yHasT U JPOOHO-JIMHEHHAs (QYHKIHMH. DJIEMEHTapHOE
HCCJIEIOBAHKE U TOCTPOEHUE UX IPa(UKOB.

Crenennas ¢yHKUUS C HATypaJbHBIM U II€JIbIM TOKaszateneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS N-OW CTENEHU KaK (PYyHKIUU OOpaTHOM CTENEHU C
HaTypaJbHbIM IIOKA3aTEIIEM.

[lokazaTenbHass u Jorapu@muueckas (QYHKUHUHA, HX CBOMCTBA U Tpadukwy.
Hcnons3zoBanue rpagukoB GyHKIMA 71 pelIEHUs] YpaBHEHUM.

Tpuronomerpuyeckas OKpy>XKHOCTb, ONIPEJICTICHUE TPUTOHOMETPUUYECKUX (HYHKIIUIMA
YHCIJIOBOT'O apryMEHTA.

OyHKIIMOHAIBHBIE 3aBUCMMOCTU B peajbHBIX Mpolieccax U sBieHUsX. ['paduku
pEAIbHBIX 3aBUCUMOCTEMN.

Hauajna MaTeMaTH4eCKOro aHajan3a

ITocnemoBaTeIbHOCTH, CHOCOOBI  3aJaHusg  IocJiegoBaTelIbHOCTEH. MeTton
MaTeMaTH4eCKOW WHIAYKIMHA. MOHOTOHHBIE W OTPaHUYEHHBIC MOCJIEA0BATEIHLHOCTH.
Hcroprst BOSHUKHOBEHHS] MAaTEMAaTHYECKOT0 aHaIN3a KaK aHalln3a OECKOHEYHO MaJlbIX.

Apudmernueckass U TeoMeTpUYecKas Nporpeccud. beckoHeuHo yObIBarouas
reoMerpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOLIEH TI'€OMETPUUYECKOM
IPOTrpeCCUU. JIMHENHBIM U 3KCIOHEHUUAIbHBIM pocT. Hucno e. GopMmysia CIIOXKHBIX
npoLeHTOB. Mcnonp30BaHue MPOTPECCUM ISl PELICHUS PEANBHBIX 3aa4 IMPUKIAIHOTO
Xxapakrepa.

HenpepoiBable QyHKIMHM 1 UX CBOMCTBA. TOUKM pa3pbiBa. ACUMOTOTHI TpadUKOB
¢bynaknui. CpoiicTBa (YHKIMI HENMPEpPHIBHBIX HAa OTpe3ke. MeToj WHTEpBaJIOB s
perieHuss HepaBeHCTB. [IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIMM ISl PEIICHUS
3aaad4.

IlepBas u BTOpas mpousBoaHble (QyHKIUU. OmnpeneneHue, reoOMETPUUYECKUd M
(bu3HUecKuil CMBICT TPOU3BOTHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUH.



[IpousBoaHbIe 3eMeHTapHbIX (QyHKIUN. [Ipous3BoaHAas CyMMBbl, MpPOU3BEACHMUS,
YaCTHOTO M KOMITO3ULIUU (QYHKITHIA.

MHoxkecTBa M JIOTHKA

MHOXecTBO, ONepalyi HaJl MHOKECTBAMHU U UX CBOMcTBa. Juarpammsl Ditnepa—
Benna. [IpumeHeHHEe TEOPETUKO-MHOXKECTBEHHOIO ammapara Jijisi OIMUCaHUsl pealbHbIX
MIPOLIECCOB U ABJICHUM, TPU PELIEHUU 3a]1a4 U3 APYTHX y4€OHBIX IPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOr0 OOBEKTa, CIEICTBUE,
JI0Ka3aTeNIbCTBO, PABHOCHJIBHBIE YPABHEHHS.

11 KIIACC

Yuciaa 1 BBIYUCTCHUSA

Harypanbnbie u neneie yncia. [I[puMeHeHne Npru3HakoB ACITUMOCTH LEIbIX YUCEIL,
HanOobIIui 001mMil genurtens (nanee — HOJl) u Hanmenbliiee o01iee kpatHoe (najnee —
HOK), octaTkoB 1o moayJto, anropurma EBKiMIa st peiieHus 3a/1a4 B 1EJbIX YHCax.

KowmrmiekcHpie uncna. AnreOpandeckas ¥ TpUrOHOMeTpuueckas (OpMbl 3aluch
KOMIUJIEKCHOTO 4ucia. ApudmeTndeckue ormepanud ¢ KOMIUIEKCHBIMU YHCJIaMHU.
N3o0pakeHre KOMIUIEKCHBIX YMCEI Ha KOOPJAWHATHOU miiockoctu. Popmyna Myaspa.
Kopnu n-oii creneHn n3 KOMIUIEKCHOTO uncia. [[puyMeHeHrne KOMIUIEKCHBIX YUCEN IS
perieHus: GU3NUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHUS U HEPABEHCTBA

CucreMa M COBOKYNHOCTh YPaBHEHUIl U HEPABEHCTB. PaBHOCHUIIbHBIE CUCTEMBI U
CHUCTEMBI-CIEACTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

Ot60p KOpHEU TPUTOHOMETPUYECKUX YPaBHEHHM c IIOMOILIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PenieHre TpuroHoOMeTpuYeCKuX HEPaBEHCTB.

OcHOBHBIE METO/IBI PEIICHUS TTOKA3aTENbHBIX U JOTapU(MUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUS CUCTEM M COBOKYIHOCTEM palvOHAIbHBIX,
HppalMoHaIbHbIX, TOKA3AaTEIbHBIX U JOTapU(PMUUECKUX YPaBHCHUI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C [IaPaMETPAMMU.

[IpumeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKUX
3a/a4 W 3a7a4 U3 PaA3IMUHBIX 00JacTedl HayKu M peajbHOM >KU3HU, MHTEpIpeTarus
MOJYYEHHBIX PE3YJIbTATOB.

DOyHKUUM U Tpaduku

I'padux kommosuruu ¢yHkumii. ['eomeTpuueckne oO0pa3bl ypaBHEHHH W
HEPABEHCTB HA KOOPJANUHATHOW IJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIUU, UX CBOMCTBA U IPaPUKH.

['padprueckue MeToabl pelieHus: ypaBHEHU U HEpaBEHCTB. [ 'paduyeckre MeTO bl
pelIeHus 3a7a4 ¢ mapameTpamu.



Ucnonbs3zoBanue rpadukoB (GYyHKUMA I  UCCIENOBAHMS  TMPOLECCOB U
3aBHCHMOCTEH, KOTOpbl€ BO3HHKAIOT TMpPU PpEHICHHH 3a7ad M3 JPYruX Y4eOHbIX
IIPEAMETOB U PEAJIbHOMN KU3HHU.

Hayajna MaTeMaTH4eCcKOro aHajamn3a

[IpumeHeHre NPOU3BOJHOM K UCCIENOBaHUIO (YHKIMI HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxosxaeHne HauOONbIIero M HAUMEHBLIETO 3HAYCHWH HENpepbIBHON
(GYHKIIMH Ha OTpE3Ke.

[IpumeHenne NpPOWU3BOAHOM I HAXOXKIACHHS HAWIYYIIETO pELICHHS B
NPUKIIAIHBIX 3aJa4ax, JIs ONPEAEICHUSI CKOPOCTU U YCKOPEHHUS MpoLEecca, 3aJaHHOTO
dbopmyIioi uimu rpauKoMm.

[lepBooOpasHasi, OCHOBHOE CBOMCTBO  TepBooOpasHbIX. llepBooOpa3HbIe
aneMeHTapHbIX QyHkumid. [IpaBuna HaxoXIeHUs IEpBOOOPa3HBIX.

HNnrerpan. I'eomeTrpuueckuil CMBICH HMHTErpajia. BeluuciieHHEe ONpeAeaIEéHHOTO
uHTerpaina no popmyne Hetorona-Jleitonua.

[IpumeneHne uHTErpana A HaXO0XKJICHUS IUIOMa el MIOCKUX GUryp u 00bEMOB
r€OMETPUYECKUX TEIL.

[Ipumepsl  pemienunii  nud@epeHIHaNIbHBIX  ypaBHEHUW. MaTtematuyeckoe
MOJIEIMPOBAHUE PEAIbHBIX MTPOLIECCOB C MOMOIIBIO JU(PEepeHIINATbHBIX YPaBHEHHIA.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«AJI'EBPA n HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJIEHHBIA YPOBEHBb) HA VYPOBHE CPEJHETO OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TO3UIMK OOYYArOMIETOCs KaK aKTHUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUUCKOrO OOIIECTBA, MPEJICTABICHUE O MAaTEMaTUYECKHUX
OCHOBax ()YHKIITMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBICHUMN, TPOIICAYP I'PAKIAHCKOTO
obmiecTBa (BHIOOPHI, OMPOCHI M APYTro€), YMEHHE B3aUMOJICUCTBOBATH C COITMAIbLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIUSIMH H HA3HAYCHHUEM;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKONW TpaKJaHCKOM WACHTUYHOCTH, YBAXKECHHUS K
IPOILJIOMY ¥ HACTOSIIEMY POCCHICKOW MaTE€MaTWKH, LEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSAM POCCHUICKMX MATEMATHKOB M POCCHICKOW MaTEMaTHYE€CKOM IIKOJIBI,
HCTIOJIb30BAaHUE ATUX JOCTHXKEHUH B IPYTUX HayKaX, TEXHOJIOTHUAX, chepax SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHWE JyXOBHBIX IIEHHOCTEH POCCHUIICKOTO Hapoja, CHOPMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUS, ATUYECKOTO TMOBEIECHUSA, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUW HAYKHM U JEATEIbHOCTHIO Y4YEHOTO, OCO3HAHUE JIMYHOIO
BKJIaJa B IOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIOYas JCTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, PEUICHUH, PACCYKIEHUN, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acIieKTaM pa3jInuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHSI NMPUMEHATh MaTEMaTUUYECKHWE 3HAHUS B HMHTEpecax
3I0POBOTO W 0O€30MacHOro oOpa3a »KW3HH, OTBETCTBCHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0POBOE TMHTaHWE, COAJTAHCUPOBAHHBIA PEXUM 3aHATHUM H OTIbIXa,
peryispHas puznueckas akTUBHOCTbD), (PU3MUECKOE COBEPIICHCTBOBAHUE TP 3aHATUSIX
CIIOPTUBHO-03/I0POBUTEIHLHOM €SI TEIBHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYZly, OCO3HAHUE IIEHHOCTU TPYAOIIO0HS, HHTEPEC K Pa3InYHBIM
chepaMm TNpPOPECCHOHANIBHONW JIEATEHHOCTH, CBS3aHHBIM C MaTeMaTHUKOW U e€
NPUIOKECHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiie mnpodeccuu u
peaqn30BbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIaHbI, TOTOBHOCTH M CIIOCOOHOCTh K
MaTeMaTUYeCKOMY OOpa30BaHHUIO U CaMOOOpPa30BaHUIO HA TPOTSIKEHUU BCEU JKHU3HHU,
TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a/1ad MAaTEeMaTUYECKOU
HaIPaBJICHHOCTH;



7) 3K0JI0THYECKOT0 BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTH IKOJOTHIECKON KYJIbTYpPbl, TOHUMAHHUE BIUSHHUS COIUATBLHO-
AKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHOMN U COLIMAIIBHOM CpeJibl, OCO3HAHUE
I00aJbHOIO XapakTepa OHKOJOTUYECKUX TpoOJieM, OpHEHTalMs Ha MPUMEHEHHUE
MaTeMaTHYECKUX 3HAHMM JUIsS pelieHus 3ajJad B O00JIaCTH OKpYKalolIeW cpenbl,
IJIAHUPOBAHKUE MOCTYNKOB U OLICHKU UX BO3MOXXHBIX MOCJIEACTBUU NI OKpYKarouien
cpensl;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH W OOIICCTBEHHOM MPAKTUKH, MTOHMMaHUE MaTEeMaTUYECKOM HAyKH Kak
chepsl YeIIOBEUECKON NEITEIILHOCTH, ATANOB €€ Pa3BUTHSI W 3HAYUMOCTH ISl PA3BUTHS
IUBWIN3ALINY, OBJIAJCHUE SA3bIKOM MAaTEMaTHKA M MaTeMaTH4YeCKOM KyJIbTYpOl Kak
CPEACTBOM  IIO3HAHWS  MHpA, TOTOBHOCTh  OCYIIECTBIATH  IMPOEKTHYIO U
HCCIIEIOBATENbCKYIO ICSATEIbHOCTh HHANBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBble jiornyeckue aeiicTBUA:

BBISIBIISITh W XapaKTepHU30BaTh CYIIECTBEHHbIC IMPU3HAKKM MaTEeMaTHYECKUX
00BEKTOB, TMOHSATUHN, OTHOIICHUM MEXIY IMOHATUAMH, (POPMYIHUPOBATH OINPEICICHUS
MOHATHH, YCTAaHABIMBATH CYIICCTBEHHBIN MpPU3HAK KJIACCHU(PUKAIIMKU, OCHOBAHUS IS
000011IeHHS U CPABHEHHUSI, KPUTEPUU TTPOBOIMMOIO aHAIN3a;

BOCIIPHHUMATh, JOPMYITHPOBATH U MPE0OPa30BHIBATH CYKICHHS: YTBEPAUTEIIHHBIC
U OTpHUIATEIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIISITh MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOPEUYHUS B
(dakTax, TaHHBIX, HAOTIOJACHUSIX U YTBEPKICHHSX, TPe/IaraTh KPUTEPHUH JIJIS BBISIBJICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUH;

JenaTh BBIBOABI C HCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, JACAYKTHBHBIX W
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHUI 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSITENIBHO JI0Ka3aTeIhCTBA MATEMATHUYECKUX YTBEPKICHHIM
(npsiMBIe W OT TPOTHBHOTO), BBICTPAWBATh APTYMEHTAIIMIO, NMPHBOIUTH MPUMEPHI H
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATH CcrOCO0 perieHus: yaeOHOM 3a/auu (CpaBHUBATh HECKOJIBKO BapUAaHTOB
perieHus, BHIOMPAaTh HAauOOJee MOIXOAIINN ¢ YIETOM CaMOCTOSITEIBHO BBIICICHHBIX
KPUTEPUEB).

ba3oBble uccienoBarebCKue 1eCTBUA:

UCIIOJIB30BaTh BOTMPOCHI KAk HCCIEIOBATCIIBCKUH WHCTPYMEHT ITO3HAHWMSI,
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOUTHE MPOTUBOpEUHE, MpoOIeMy, yCTaHABIUBAThH
MCKOMOE U JTaHHOE, JOPMUPOBATH TUTIOTE3Y, ApTyMEHTUPOBATH CBOIO MTO3UIIUI0, MHEHHUE;



IPOBOJIUTH CAMOCTOSITENILHO CIUITAHUPOBAHHBIA SKCIEPUMEHT, UCCIEIOBAHHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEW MaTeMaTH4ecKoro oOBeKTa, SBJICHMSA, IMpolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OObEKTaMH, SBIICHUSIMU, POLIECCAMU;

CaMOCTOSTENIbHO (OopMyJIHpOBaTh OOOOIIEHUS U BBIBOABI TI0 pE3yJbTaTam
POBEIEHHOIO HAOJIOJEHUS, UCCIEAOBaHMS, OLICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNbTaTOB, BHIBOJIOB M 000OIIECHNIA;

MPOTHO3MPOBaTh BO3MOXKHOE pa3BUTHE TMpoliecca, a TaKKe BbIIBUTaTh
MIPEIMOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaunmeii:

BBISIBIISATH JeUIMTH HH(POPMAILIMU, JAaHHBIX, HEOOXOJIUMBIX ISl OTBETa HA BOIIPOC
U JIJIS peleHus 3aa4u;

BbIOMpaTh WH(MOPMALMIO U3 HCTOYHHMKOB pA3NUYHBIX THUIOB, aHAIU3HPOBATH,
CUCTEMAaTU3UPOBATh U WHTEPNPETUPOBATH MHGPOPMAIMIO PA3TMYHBIX BHUIOB U (HOPM
pEICTABICHUS;

CTPYKTYpUpPOBaTh HUHGPOPMAIUIO, MPEACTABIATh €€ B pa3iuuHbIX (opMax,
WJUTIOCTPUPOBATH IpapUuecKy;

OILICHMBATh HAAEKHOCTh MH(YOPMAIMH 1O CAMOCTOSITENFHO CHOPMYITHMPOBAHHBIM
KPUTEPUSM.

KoMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe YueOHbIe NeiCTBHSA

Oo0wmenne:

BOCIPUHUMATh U (OPMYJIHMPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSIMU U
LEeJIIMU OOILEHUs, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PELICHUS 3a/1a4yd, KOMMEHTUPOBATh
ITOJYyYEHHBIA PE3yJIbTaT;

B XO0/le¢ OOCYXJEHMs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAae€MOW TEMBI,
npoOJieMbl, pelaeMoi 3aJlauM, BbICKA3bIBaTh WJIEH, HALIEJICHHbIE HA MOMCK pEIICHHUS,
COMNOCTABIIATh CBOM CYXIECHUS C CYXACHUSAMU JIPYTUX YYacCTHUKOB JHaora,
oOHapyXHUBaTh pa3Inuue U CXOACTBO IMO3UIIMMA, B KOPPEKTHOU popMme (hopMyaupoBaTh
pa3HOIJIACHsI, CBOU BO3PAKEHUS;

IOPENCTaBIATh PE3yNbTaThl PELICHMS 337aud, SKCIEPHMEHTa, WCCIEI0BAHMS,
IPOEKTa, CaMOCTOSATEIbHO BBIOMPATh (OpMAT BBICTYIJICHUS C YYETOM 3ajad
MPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

COCTaBJIATh IUIaH, AJITOPUTM PEIICHHUS 3aJauyd, BBIOMPATh CIOCOO PEIICHHS C
y4€TOM HMEIOIIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUIN ¢ y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:



BJa/IeTh HABBIKAMM IO3HABATEJIIbHON pe(iIeKCUU KaK OCO3HaHMs COBEPLIAEMBIX
JACHCTBUM M MBICIUTENBHBIX MPOLIECCOB, HMX PpPe3yJlbTaTOB, BIAAETh CHOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJIA Mpolecca M pe3yjbpTaTa pPEIICHHs MaTeMaTH4YeCKOM
3a]1a4u;

OpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh INpU pPEIICHUU 3a/ayH,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OILICHHMBATh COOTBETCTBUE pE3yJibTaTa IEJU U YCIOBUAM, OOBSACHATH MPUUYMHBI
JOCTUKEHMSI WIIM HETOCTHKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIIUOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEJIbHOCTD:

MTOHUMATh U UCII0JIb30BATh MPEUMYIIIECTBA KOMAH/IHON U MHANBUAYaJIbHON PaOOTHI
OpU peuleHUH Y4eOHbIX 3a/Jay, NPUHHUMATh LEJIb COBMECTHOM JESTENIbHOCTH,
IUIAaHUPOBATh OpPraHMU3alMI0 COBMECTHOW pPalOThl, pacHpeneniarb BUIbl padoT,
JOTOBapUBaThCs, OOCYXJaTh MpPOLECC M pe3yiabTaT padoThl, 00001aTh MHEHHUS
HECKOJIBKHUX JIFOICH;

y4acTBOBaTh B TIPYMIOBBIX (QopMax paboTel (0OCykaeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BBIIOIHSITH CBOIO YaCTh Pa0OTHI U KOOPAUHUPOBATH CBOU
JEUCTBUS C APYTMMHU YI€HAMHM KOMAaH/Ibl, OLIEHUBATh KAUE€CTBO CBOETO BKJIa/Ja B OOLIMIA
MPOJYKT MO KPUTEPUSIM, CPOPMYIMPOBAHHBIM YHYACTHUKAMH B3aUMOICHCTBHUS.

HHPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiacce 00ydaronuics MoayduT CAeAyoue NpeaMeTHbIe
pe3yNbTaThl 1O OTACTBLHBIM TeMaM paboueil mporpaMMbl yueOHOTO Kypca «Ainredpa u
Hayajga MaTEMAaTHYE€CKOIO aHAJIN3a»:

Yucsia v BBIYMCICHUSA:

CBOOOJHO ONEPUPOBATH TMOHATHSAMHU: PALMOHAIBHOE YHUCIO, OECKOHEeYHas
nepuoInyeckast 1poOb, MPOLIEHTHI, UPPALMOHAIBHOE YMCIIO, MHOYKECTBA PAllMOHATBHBIX
U JEHUCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIBLHOIO YNCIA;

IPUMEHSTh IPOOU U MPOIEHTHI JIJISl PEIICHUS MPUKIAAHBIX 3a/1ay U3 Pa3IMYHbIX
OTpAaCIIE 3HAHUN U pEAIbHOU KU3HU;

MIPUMEHSATh NPUOTUKEHHBIE BBIUUCICHUS, TPaBUJIa OKPYIJICHUS, MPUKUIKY H
OIIEHKY pPe3yJIbTaTa BbIUYNCIICHUI;

CBOOOIHO OMEpPUPOBATH MOHATHEM: CTEIICHD C LIETBIM ITOKa3aTeNeM, UCIOIb30BaTh
MOAXO/ISIIYI0 (POPMY 3aITUCH IEHCTBUTETBLHBIX YUCET ISl PEIICHUS TPAKTUYCSCKUX 3a]1a4
U TIPEJICTABIICHUS JAHHBIX;

CBOOOJHO ONEPUPOBATH TMOHITHEM: apU(PMETHUECKUl KOpEHb HaTypajIbHOU
CTEIICHH;

CBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM MOKa3aTelIeM;



CBOOOZAHO ONEpUpPOBaTh MOHATUAMM: JIOTapudM 4YUCHA, JECATUYHBIE U
HaTypaJbHbIE JIOTAPU(PMBL;

CBOOOZHO OMEpUPOBaTh MOHATHAMH: CHHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC
YHUCJIOBOI'O apIyMEHTa;

ONEpUpOBAaTh IOHATHUAMM: APKCHHYC, ApPKKOCHHYC M apKTaHIE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHNs U HEPaBEeHCTBA:

CBOOOZHO OMEpUpPOBATh MOHITUSIMH: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHUS U YPABHEHHUSI-CIICCTBUS, PABHOCWIbHBIC HEPAaBEHCTBA;

OPUMEHATh  Pa3JIMYHbIE METOJAbl PEIICHHS PpPalUOHAIBHBIX M JAPOOHO-
palMOHAIBHBIX YPABHEHUI, TPUMEHATH METOJI UHTEPBAJIOB JIJISl PELLICHHS] HEPABEHCTB;

CBOOOZHO OMEpUpOBaTh MOHATUSAMHU: MHOTOUIEH OT OJHOM TMEepeMEHHOM,
MHOTOUWIEH C LEIbIMU KO3((ULMEHTaMH, KOPHU MHOTOUJIEHA, MPUMEHSTH JIEJICHHE
MHOI'OYJIEHa Ha MHOT'OWIEH C OCTAaTKOM, TeopeMy besy u teopeMy Buera juis pemenus
3azay;

CBOOOJHO ONEPHPOBATH MOHATHSAMHU: CHUCTEMa JUHEHHBIX YpaBHEHH, MaTpHIIa,
ONPENECTUTENIb MATPULIBI 2 X 2 U €r0 TEOMETPUUECKUAN CMBICI, HCIIOIb30BaTh CBOMCTBA
onpenenuTesss 2 X 2 1 BBIYMCICHHS €ro 3HAYEHHUs, IPUMEHATH ONPEACIUTENN IS
pEUIeHUs] CUCTEMBI JMHEHMHBIX YPAaBHEHMI, MOJEIHMPOBATh PEANBHBIE CHUTYalUH C
IIOMOIIBI0 CUCTEMBI JIMHEWHBIX YPAaBHEHWM, HCCIENOBAaTHh IMOCTPOEHHBIE MOJEIU C
ITOMOIIBIO MaTPUI] ¥ ONPEIEIIUTENIEH, NHTEPIIPETUPOBATH ITOJYUYCHHBIN pE3yJIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUIN C KOPHSAMU JJIsI MPE0Opa30BaHMUs BIPAKEHU;

BBINOJIHATh MPEOOPa30BaHUS YHCIOBBIX BBIPAKEHUHN, COAEpXKAIIUX CTEHNEHU C
palMOHAIBHBIM [TOKa3aTEeNIEM;

MCIIOJIb30BaTh CBOMCTBa JOrapu(MoB AJii NpeoOpa3zoBaHUs JIOTapUPMUUYECKUX
BBIPAXKEHU;

CBOOOZIHO OMNEpPUPOBaTh TOHATUSMU: HPPALUOHAIIBHBIE, IIOKAa3aTeNbHbIE U
Jorapu(pMHUUECKUe YpPaBHEHMsI, HAXOJIUTh UX PELICHUS C MOMOUIbIO PaBHOCHUIIBHBIX
[IEPEXO0I0B UJIN OCYILECTBIIASA IPOBEPKY KOPHEW;

MPUMEHSATh OCHOBHBIE TPHUTOHOMETpUYECKHE (OpMYJbl sl MpeoOpa3oBaHUS
TPUTOHOMETPUUYECKHUX BBIPAKECHHUI;

CBOOOHO ONEPUPOBATh MOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE, IPUMEHSATh
HeoOXoauMble (GOpMyNbl ISl PEIIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX
YpaBHEHUN;

MOJIEJIMPOBAaTh PealibHbIe CUTYyalluM HA SI3bIKE aJIreOpbl, COCTABIISITh BBIPAXKECHMUS,
YPAaBHEHHMsI, HEPABEHCTBA 110 YCIIOBHUIO 3aJa4M, MCCIEN0BATh MOCTPOCHHBIE MOJEIHN C
MCIIOJIb30BaHUEM ammapara ajireOphl.

DYyHKIUU U TPAPUKH:

CBOOOJHO OIEpPUPOBATH MOHATUSAMH: (QYHKUHUS, CIOCOObI 3agaHus (QYyHKIHH,
B3aMMHO OOpaTHble (QYHKIMH, KOMIO3ULMs (PyHKIMH, rpaduk (yHKUHUU, BBITOIHSTH
aJIeMEeHTapHbIe TPeoOpa3oBaHus rpaPuKoB HYHKIIHIA,



CBOOOJIHO OMNEpPUPOBATh MOHATUAMHU: O0JACTh OMNPEACICHUS] W MHOXECTBO
3HaYeHUN QYHKINUU, HYJIH YHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZHO  OMEpUpPOBaTh TMOHATUAMHU: UETHBIE U HEUYETHBIE  (YHKIUH,
nepuogudeckue (QYHKIHMH, MPOMEXKYTKM MOHOTOHHOCTH (YHKIMH, MAKCUMYMBI H
MUHUMYMBI (DYHKIIMH, HanOoJIblllee U HaUMEHbIlIee 3HaUYeHUEe GYHKIIMU Ha TPOMEXKYTKE;

cBOOOIHO ONEPUPOBATH OHATUSAMU: CTETIEHHAs! (PYHKIIMSI C HATYpPAIbHBIM U IEITBIM
nokasaresieM, rpapuK CTENEeHHOW (YHKIMH C HATYpaJlbHBIM U LEJIbIM IOKa3aTeleM,
rpaduk KOpHS N-OM cCTemeHHu KaK (PYHKIHH OOpaTHOM CTENEHU C HaTypaJbHBIM
MoKa3areseM;

OMepuUpoBaTh TMOHATUSIMH: JIMHEWHAs, KBaJpaThyHasi M JPOOHO-JIMHEIHas
(YHKIIMH, BRITIOTHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U TIOCTPOCHHUE UX TPAPHUKOB;

CBOOOZHO OMEepUpOBaTh MOHATHSAMH: TIOKa3aTelbHAas M JorapupmMuuecKas
GyHKIIMU, UX CBOMCTBA U rpadMKH, UCIIOJIb30BaTh UX rpaduKU JJid PEIICHUs YPAaBHEHH;

CBOOOZIHO  ONEpUPOBAaTh MOHATUSIMM: TPUTOHOMETPUYECKAs  OKPY>KHOCTb,
OTpe/ieNIeHuEe TPUTOHOMETPUUECKUX (PYHKIUI YUCIOBOTO apryMEHTa;

WCTIONB30BaTh Tpaguku GYyHKIMM [ UCCIAEOBAHUSI MPOIECCOB U 3aBUCUMOCTEM
IpHU PEIIeHUHU 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB M PEATbHOMN JKW3HH, BBIPAXKaTh
(opMysiaMu 3aBUCUMOCTH MEXKAY BEIMUNHAMU;

Havyana maTeMaTH4eCKOro aHajmu3a:

CBOOOJHO OINEpUPOBaTh NOHATUSAMHU: apudMeTHUecKass U TeOMETpUYECKas
nporpeccusi, OeCKOHEYHO YOBIBAIOIIAsl T€OMETPUYECKass MPOrpeccHs, JUHEHHBIM U
AKCIIOHEHUUAIBHBII POCT, (OpMyJa CIO0XHBIX MPOLEHTOB, UMETh MPEACTABICHHUE O
KOHCTAHTE;

UCIIOJIb30BaTh POTPECCUU AJIs PEIICHUS pEalIbHbIX 3a/1a4 IPUKIIaJHOTO XapaKTepa;

CBOOOJHO ONEPUPOBATH MOHATUSMU: MOCIEIOBATEIBHOCTb, CHOCOOBI 3aJaHUS
MOCJIEI0BATEIbHOCTEM, MOHOTOHHBIE M OTPAaHUYECHHbIE TTOCIIEIOBATEILHOCTH, TOHUMATh
OCHOBBI 3apO>KJICHUS] MAaTEMaTUYECKOTO aHaJIn3a KaK aHajan3a OECKOHEYHO MaJlblX;

CBOOOZHO ONEpUPOBATHh MOHATHUSMU: HENpPEPbIBHbIE (YHKIUH, TOYKU pa3pbiBa
rpaduka QyHKIINHM, aCUMIITOTHI rpaduka QyHKITUY;

CBOOOJHO OIEpPUPOBATH TMOHATHEM: (DYHKIUS, HENpephiBHAs Ha OTPE3KE,
MPUMEHSTh CBONCTBA HETPEPHIBHBIX (DYHKITUH ISl peLICHUs 3a/1a4;

CBOOOZIHO OMEpUPOBATH MOHATUSIMU: IEpBasi U BTOpas MPOU3BOAHbBIC (YHKIUH,
KacarenbHas K rpaduky QyHKIINH,

BBIUKCIISITH MPOU3BOJAHBIE CYMMBI, POU3BEACHHSI, YACTHOTO W KOMIO3UIIUH ABYX
(GYHKIHIA, 3HaTh TPONU3BOHBIC AIEMEHTAPHBIX (DYHKIIN;

UCI0JIb30BaTh TEOMETPUUECKUN U (DU3NUECKUI CMBICI MPOU3BOIHOM JIJISl PEILICHUS
3ajad.

MHoKecTBa M JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATUAMH: MHOKECTBO, ONEPALlMU HAJ MHOKECTBAMH;

UCTIONB30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Ajs ONMHCAHHs pPeaTbHBIX
MIPOLIECCOB U SABJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;



CBOOOZHO ONEpUPOBaTh MOHATUSAMU: OIPEIECIECHHE, TEopeMa, YypaBHEHHE-
CJIEICTBHE, CBOWCTBO MATEMAaTHYECKOTO0 OOBEKTAa, J0KA3aTeIbCTBO, PaBHOCHUJIBHBIE
YPaBHEHHUs U HEPABEHCTBA.

K koH1y 00yuenus B 11 kiiacce 00ydaromuiics MoJIyduT CIEAYIOINE IPeIMETHbIE
pe3yJIbTaThl 10 OTICJIBHBIM TeMaM paboueil mporpamMmsel yueOHOro Kypca «Ainredpa u
HayaJla MaTEeMaTUYECKOI0 aHaIu3an:

Yucsia v BBIYMCICHUSA:

CBOOOJHO OMEpUpPOBATh MOHATHSAMH: HAaTypaldbHOE M IEJI0€ YHCI0, MHOXKECTBA
HATYpaJbHBIX U LEJBIX YUCEIN, HCIIOIb30BATh IPU3HAKU JEIUMOCTH Leibix uncen, HO/I
n HOK HarypaJIbHBIX 4ncen AJIs PEMICHHs 3a1a4, IPUMEHATh alNroputM EBkinnaa;

cBOOO/IHO ONEPUPOBATH MOHATHEM OCTATKa MO0 MOAYIIIO, 3aHChIBaTh HATYpaJIbHbIC
YyCila B pa3JIMYHBIX [TO3ULIMOHHBIX CUCTEMAX CUUCIICHUS,;

CBOOOZIHO ONEpPUPOBaTh MOHATHUAMU: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MNPEACTaBIsTh KOMIUJIEKCHBIE 4YHCJIa B airedpandyecko u
TPUTOHOMETPUYECKON (opMe, BBINOJNHATH apU(PMETUYECKUE ONEpalUd C HUMHU U
M300pakaTh HA KOOPJAMHATHOM MIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZIHO OINEpUpPOBaTh TMOHATUSMU: UpPpAlMOHAJbHBIC, IOKa3aTelIbHbIE U
Jorapu(pMHUUECKUe HEpPaBEHCTBA, HAXOJIUTh UX PEIICHUS C MOMOIIBI0 PaBHOCHUIIBHBIX
[IEPEX0/I0B;

OCYUIECTBJISATh OTOOP KOPHEN MTPHU PELIEHUU TPUTOHOMETPUYECKOTO YPABHEHMUS;

CBOOOJHO ONIEPUPOBATH OHITUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHATh
HeoOXoAuMble (OpPMyNbl ISl PEIIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX
HEPABEHCTB;

CBOOOJTHO OINEpPUPOBATH MOHATHSIMHU: CUCTEMA M COBOKYIHOCTb YPaBHEHUW U
HEPABEHCTB, PAaBHOCUJIBHBIE CHUCTEMBI U CHUCTEMBI-CICIACTBUSA, HAXOAUTh PELICHUS
CUCTEMBl M COBOKYIIHOCTEH palMOHAIBHBIX, WPPALUOHAIBHBIX, II0KA3aTEJIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHUH U HEPABEHCTB;

pelath paluoHaibHble, UPPAlMOHATIbHbIC, NTOKA3aTeIbHbIE, JOrapuGMUIECKUE U
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COAEPIKALLUE MOAYJIA U ITapaMETPBI;

MPUMEHSATH TpapuecKre METObI U1l PEIICHUS YPABHEHUI U HEPABEHCTB, a TAKKE
3a/1a4 ¢ NapaMeTpamu;

MOJIEIMPOBATh PEaJbHbIE CUTYallMM Ha SI3bIKE ajareOpbl, COCTaBISATh BbIPAXKEHHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCJIIOBUIO 3a1a4U, UCCIIEI0BATH IIOCTPOCHHBIE
MOJIEJIA C UCIOJIb30BAaHUEM ammapara ajreOpbl, MHTEPHIPETUPOBATH MOJYYEHHBIN
pe3yJIbTaT.

DYyHKIUU U TPAPUKH:

CTpOUTH TpaduKd KOMIO3ULIMU (YHKUMH C TOMOIIBIO  3JIEMEHTApHOTrO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIMU ABYX (QYHKIIMIA;

CTPOUTh T€OMETpUYECKHue 00pa3bl ypaBHEHUNW M HEPABEHCTB HAa KOOPIMHATHOU
IIJIOCKOCTH;



CBOOOZHO ONEpUPOBATH MOHATUAMU: TpaUKH TPUTOHOMETPUUECKUX (DYHKILINN;
MPUMEHSTh (PYHKLINU AJI1 MOJETUPOBAHUS U UCCIEA0BAHUS PEATbHBIX MPOIIECCOB.
Hauyajna maTeMaTH4eCKOro aHaJIu3a:

UCIOJIb30BaTh MPOU3BOJHYIO AJI MCCIEAOBAaHUSA (PYHKIMM Ha MOHOTOHHOCTH U
AKCTPEMYMBI;

HAaXOAUTh HamOOJbIllee M HaWMEHbIIee 3HAYEHUS (PYHKIMH HENpPEephIBHONW Ha
OTpE3KE;

WCIIOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXKIAEHUS HAWIY4YIIEro peleHus B
IOPUKIIAJHBIX, B TOM YHCJI€ COLIMAJIbHO-’KOHOMUYECKUX, 3aJadax, JJIs ONpeeiIeHHUs
CKOPOCTH U YCKOPEHUS Ipoliecca, 3aJaHHOTO (popMysnoi uiu rpaduxkoM;

CcBOOOZHO ONEPUPOBATH MOHATHUSAMU: MEPBOOOpPA3HAasi, ONpeACNEHHBIA MHTErpad,
HAXOJUTh IEPBOOOPa3HBIE NIEMEHTAPHBIX (PYHKIMNA U BEIYUCIISITh HHTETPAJ 110 (hopMyIie
Hrrorona-Jleiibnunna;

HaXOAMTH IJIOLIAIN TUIOCKUX GUTYp U OOBEMBI TEN ¢ OMOIIBIO UHTETPAJIa;

UMETh MPEACTABIEHUE O MaTeMaTHUYeCKOM MOJCIMPOBAHUU Ha TMpUMEpe
cocTaBiieHUs TUPPepeHInaNbHBIX YPABHEHHI;

pemiaTh MNPUKIATHBIE 3a/adyd, B TOM YHCIE COLUAIBHO-DKOHOMHYECKOTO U
(pu3nYeCcKOro xapakTepa, CpeCTBaMH MAaTEMaTHYECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMmbl

KoanuecTBo 4acoB

Konrpoasnsie IIpakrnuyeckue

B
cero padoThI padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypchbl

MHoxecTBO
JEHUCTBUTENBHBIX YUCEI.
MHOro4ieHsl.
PannonansHbie ypaBHEHUS
1 HepaBeHCTBA. CUCTEMBI
JINHEMHBIX YpaBHEHUH

24 1

OyHKIUYN U TpapuKH.
Crenennast yHKIUS C
LEJIBIM TTOKa3aTeIeM

Apudmerndeckuii KOpeHb
N-0i1 CTeneHu.
Hppauunonanbusie
ypaBHEHUS

[TokazarenbHast QyHKIHS.
[TokazarenabHble ypaBHEHUS

12 1

15 1

10 1

Jlorapudmuyeckas
GbyHKIHS.
Jlorapudmuueckue
ypaBHEHUs

18 1

Tpuronomerpuueckue
BBIPA)KECHMS U YPaBHEHUS

22 1

ITocnenoBarenbHOCTH U
Iporpeccun
HenpepbiBHbIE QYHKITUH.
IIpounsBoaHas

10 1

20 1

9

[ToBTOpenue, o600IIEHNE,
cucTeMaTu3alus 3HaHu!

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

136 10 0




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne | HammeHoBaHue pa3aesioB (undpoBbie)
1/ ¥ TeM NPOrpaMmbl Bceero Kontposbueie  Ipakruieckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 Hccnenoanue GyHKIINM ¢ 99 1
MTOMOIIBIO TPOU3BOJHON
2 [TepBooOpasHas u uHTETpal 12 1
I'paduku
TPUTOHOMETPUUYECKUX
3 GbyHKIHUH. 14 1
Tpuronomerpuueckue
HEpPaBEHCTBA
HppaumnonansHsle,
4 MOKa3aTeIbHbIC U 24 1
Jorapu)MUICCKHE
HEpPaBEHCTBA
5 KommiekcHbie uncna 10 1
6 HarypanbHble u niensie 10 1
qucna
Cucrembl parmoHaIbHBIX,
HUPPAIMOHAIIBHBIX
7 MOKa3aTEIbHBIX U 12 1
Jorapu(PMUIecKux
ypaBHEHUN
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, 16 5
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO 136 10 0

YACOB I10 [TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcer KoHTpOJIBHBI
0 e padoTsl

IIpakTHyeckn M3Y4YeHH

e padoThl

Jara

b |

JJIeKTPOHHbIE
uudgpoBbie
o0pa3oBaTe/IbHbI
e pecypchbl

[[MHoxkecTBO,
onepanuu HaJl
MHO>KECTBAMH M UX
CBoOMCTBa

Huarpammsl Ditnepa-
Benna

[IpumeHeHue
TEOPETUKO-
MHOKECTBEHHOTO
anmapara Jjs
pelieHns 3a1a4

Parmmmonansabie
YHpcIa.
OOBIKHOBEHHBIE U
JECATUYHBIC IPOOH,
MIPOIICHTHI,
OCCKOHEUHBIE
MEPUOINYECKHIE
npobu

PanmonanbHbie
YHcIa.
OOLIKHOBEHHEIE U
JeCSITUUHbIE TpOoOH,
MIPOIICHTHI,
OECKOHEUHBIC
MEPUOINYECKUE
npobu

[Ipumenenue apobeit
U TIPOLIEHTOB JUJIst
pewenust
MPUKIIAJHBIX 33124

[Ipumenenue apobeit
U TIPOLIEHTOB ISt
pewenust
NPUKJIAIHBIX 3a1a4




JleicTBUTENbHBIE
qHCa.
Parmonanpubeie u
HWppalvoOHaIbHbIC
qucia

Apudmernueckue
OIIepaIHH C
JEeHCTBUTEILHBIMU
YHCIIaMH

10

Monaynb
JNIEUCTBUTEIILHOTO
YHCiIa U er0 CBOMCTBA

11

[TpubnmxEéanpie
BBIYHCIICHHS,
MpaBUJia OKPYTJICHHUS,
MIPUKHUIKA U OI[CHKA
pe3ynbTara
BBIYHCIICHUH

12

OCHOBHBIE METO/TbI
pEIICHUS [ENBIX U
JIpoOHO-
paloHaIbHBIX
ypaBHEHUH U
HEPaBEHCTB

13

14

15

OCHOBHBIE METO/TbI
pEIICHUS [IEBIX H
IpoOHO-
paIMoHaIbHBIX
YpaBHEHUH U
HEPaBEHCTB

OCHOBHBIE METO]IbI
pelIeHus EeNbIX U
IpoOHO-
paIoHaIbHBIX
YpaBHEHUH U
HEPaBCHCTB

MHoOro4ieHs! Ot
OJIHOM IIEPEMEHHO.
Jlenenue MHOrowieHa
Ha MHOTOUJIEH C
ocratkoMm. Teopema
bezy




16

MHoOrouieHsl ¢
LETBIMU
kod(purmeHTamu.
Teopema Buera

17

Pemrenue cucrem
JIMHENHBIX
YpaBHEHUU

18

19

Pemrenue cucrem
JIMHENHBIX
YpaBHEHUU

Martpuua cucteMbl
JIMHEWHBIX
YpPaBHEHUU.
Onpenenurens
MaTpHUlLlbl 2X2, ero
r€OMETPUYECKHUN
CMBICII U CBOMCTBA;
BBIYHMCIIEHHUE €TO
3HAYEHUS

20

21

22

23

24

Onpenenurens
MaTpHUlLlbl 2X2, ero
reOMEeTPUUECKUI
CMBICII M CBOICTBA;
BBIUUCIICHUE €TI0
3HAa4YeHUs

[IpumeneHne
ONPEIETUTENS IS
peLICHUS CUCTEMBI
JIMHEUHBIX
ypaBHEHUN

Pemenue
MPUKJIaAHBIX 3a1a4 C
IMIOMOIIBIO CHCTEMBI
JIMHEMHBIX
ypaBHEHUH

Pemenue
MPUKIAAHBIX 3a1a4 C
IIOMOIIBIO CUCTEMEI
JIMHEMHBIX
ypaBHEHUH

KonTponpHas padora:
"PalninoHaabHbIE
ypaBHEHUS U




HEPaBEHCTBA.
CucTeMbl JIMHEUHEIX
ypaBHEHU"

25

OyHKIHSI, CITOCOOBI
3aaHus (QYHKIIHU.
B3aumHuo obpatnbie

byHKIHIH.
Kommo3unus

byHKIMHA

26

I'padux pynkumm.
DnemMeHTapHbIe
npeoOpa3oBaHMs

rpadukoB GyHKIHMI

27

28

29

30

31

O0nacTp
ONpeleIeHUs U
MHOECTBO 3HaYEHUN
¢bynkuu. Hynu
GbyHKIUH.
[IpomexxyTku 3HaK
IIOCTOSIHCTBA

YETHbBIE U HEUETHDIE

GbyHKIUH.
Ilepuonuueckue

GyHKIUH.
IIpomexyTku
MOHOTOHHOCTH
byHKIIT
Makcumymsl U
MUHUMYMBI (PYHKILIUH.
Haubosnbiiee u
HauMeHbIIIee
3HaYeHUe PYHKIHUU
Ha IPOMEXYTKE

JIunelinas,
KBaJIpaTHU4HAs U
TpPOOHO-TMHEWHAS
byHKIIT
DneMeHTapHoe
HCCIIEIOBaHNE U
IIOCTPOECHHE
rpauKoOB 3TUX

byHKIHIT




32

33

DneMeHTapHoe
HCCIIEA0BAaHUE U
MMOCTPOCHHUE
rpaduKOB ATUX
byHKIMHA

CreneHs ¢ 1eJIbIM
nokasarejieM. bruaom
Hrrotona

34

CreneHsn ¢ 1EIBIM
nokasarejieM. bunom
Hrrotona

35

Crenennas GyHKIUS
C HATYpaJbHBIM U
IIEJTBIM TIOKA3aTeJIeM.
E€ cBoiicTBa n

rpadux

36

37

38

39

40

41

KonTponbHas pabora:
"CrenenHas
¢bynkuus. Eé
cBOMcTBa U rpaduk"
Apudmernueckuit
KOpEHb HaTypaJbHON
CTETICHH U ero
CBOMCTBA

Apudmernueckuit
KOpEHb HaTypaJIbHON
CTETICHH H eTro
CBOMCTBa

[Ipeobpa3zoBanus
YHCIIOBBIX
BBIPAKCHMUI,
COJIeprKaIINX CTEEHH
1 KOpHU

[Ipeobpa3zoBanus
YHCIIOBBIX
BBIPAKCHMUI,

CoJIep KaIluX CTEEeHH
1 KOpHU

[IpeobpazoBanus
YHCIIOBBIX
BBIPAKCHUI,

CoJIep KaIliX CTEeHH
1 KOpHU




42

43

44

45

46

47

48

Hppanuonaibusie
YPaBHEHHUS.
OcHOBHBIE METOABI
peleHus
UPPaLMOHAIBHBIX
YpaBHEHUU

HppaunonaibHbie
YpaBHEHHS.
OcHOBHBIE METOBI
pelieHus
HppaMOHATIBHBIX
YpaBHEHUU

HppaunonaibHbie
yYpaBHEHUSI.
OCHOBHBIE METO]IbI
perieHus
HUPPAIMOHATIBHBIX
YpaBHEHUU

PaBHOCHIBHBIE
MEepEexXO0/bl B PEIICHUU
HWppalUOHAIbHBIX
YpaBHEHUU

PaBHOCHIBHBIE
MEepEexXO0/bl B PEIICHUU
HppaLMOHAJIbHBIX
YpaBHEHUU

PaBHOCHIBHBIE
MEePEXO0bl B PELICHUU
HppaLMOHAJIbHBIX
ypaBHEHUN

PaBHOCHIBHBIE
MEePEXO0bl B PELICHUU
HppaLMOHAJIbHBIX
ypaBHEHUN

49

50

CsoiicTBa 1 rpadux
KOpHS N-0if CTereHn
KaK (QyHKIINH
0o0OpaTHOM CTeTeHu ¢
HaTypaJIbHBIM
nokasaresem

CsoiicTBa u rpauk
KOpHS N-0ii CTeTeHn
KaK (yHKIINH




o0OpaTHO¥ CTereHu ¢
HATypaIbHBIM
MoKa3aresieM

51

Konrponsnas pabora:
"CBoiicTBa u rpadux
KOpHs N-OM CTEIIEHHU.
HppaunonaibHbie
ypaBHeHUA"

52

CreneHs ¢
paloHaIbHBIM
ImokKasaTelieM H eé
CBOMCTBa

53

CreneHs ¢
paloHaIbHBIM
MoKa3aTelieM U €€
CBOMCTBA

54

55

56

57

58

59

CreneHs ¢
paloHaIbHBIM
MoKa3aTelieM U €€
CBOMCTBA

Iloka3arenbpHas

byHKIHSA, €6
CBOWCTBA U TpaduK
Hcnonb3oBanue
rpaduka QyHKIUN
JUIS pEILIECHUs
YpaBHEHUU
Hcnons3oBanue
rpaduka QyHKIUN
JUISL pEILIEHUs
ypaBHEHUN

Iloka3zaTennHBIC
ypaBHEHHUSI.
OCHOBHBIE METOIBI
pelieHus
IMOKAa3aTeNbHBIX
YpaBHEHU

IToxa3aTennHBIC
ypaBHEHUSI.
OCHOBHBIE METOIBI
peLeHus
MOKa3aTEIbLHBIX
YpaBHEHUU




60

61

62

IToxa3aTennHBIC
ypaBHEHUS.
OCHOBHBIE METOJIBI
penieHus
IOKAa3aTeNbHBIX
YpaBHEHUU

Kontposbnas pabora:
"IToka3zarenbHas
byHKIHS.
IlokazaTennHBIC
ypaBHEHHUS"

Jlorapudm yucna.
CgoiictBa norapudma

63

64

65

Jlorapudwm yucna.
Caoiicta norapudma
Jlorapudm yucna.
CoiicTBa norapugma
JlecaTUYHbBIC U

HATYpaJbHbIE
Jorapudmpl

66

HecsTuunbie u
HaTypaJIbHBIE
Jorapudmpl

67

[IpeobOpaszoBanue
BBIPAKCHMUI,
COJepPKALINX
Jorapu@msl

68

69

70

71

IIpeoOpazoBanue
BBIPAKCHMUI,
COJIepPKALINX
Jorapu@msl
IIpeoOpazoBanue
BBIPAKCHMUI,
COJepKALINX
Jorapu@msl
Jlorapudmuueckas
byHKIHSA, €€
CBOICTBa U rpaduk
Jlorapudmuueckas

¢byHkuus, eé
CBOMCTBaA U TpaduK

72

Hcnons3oBanne
rpaduka QyHKIUU




AJIg pCUICHU A
YpaBHEHUI

73

Hcnonb3oBanue
rpaduka GyHKIUU
JUTSL peleHust
YpaBHEHUU

74

Jlorapupmuueckue
YpaBHCHHSI.
OCHOBHBIE METO/IbI
pelieHus
JorapupMHUUECKUX
yYpaBHEHU

75

Jlorapudpmuueckue
yYpaBHEHUS.
OCHOBHBIE METO/BI
perteHus
JorapupMUUECKUX
ypaBHEHUH

76

Jlorapudmudeckue
YpaBHCHHSI.
OCHOBHBIE METO/TbI
pelieHus
Jorapu(pMUIECKUX
ypaBHEHUH

77

PaBHOCUIIBEHEIC
MEePEXObl B PEIICHUU
JIorapu(pMUIECKUX
ypaBHEHUH

78

PaBHOCUTIBHEIC
MEePEXObl B PEIICHUU
JTorapu(pMUIECKUX
ypaBHEHUH

79

KonTponbHas pabora:
"Jlorapupmuueckas
GyHKIMS.
Jlorapudpmuueckue
ypaBHeHus"

80

Cunyc, KOCUHYC,
TaHI'€HC U KOTAaHI'€HC
YHCIIOBOTO apryMeHTa

81

Cunyc, Kocunyc,
TaHI'€HC U KOTAHI'€HC
YHCIIOBOTO apryMeHTa




82

Apxkcunyc,
apKKOCUHYC U
apKTaHI'€HC
YHCIOBOTO apryMeHTa

83

Apxkcunyc,
ApPKKOCHHYC U
apKTaHI'€HC
YHCIIOBOTO apryMeHTa

84

Tpuronomerpuueckas
OKPY’KHOCTb,
olpezeeHue
TPUTOHOMETPUYECKHUX
(GyHKIMH 4HUCIOBOTO
apryMeHra

85

86

Tpuronomerpuueckas
OKPY’KHOCTb,
olpezeiieHue
TPUTOHOMETPUYECKHUX
(GyHKUIMN 4HUCIOBOTO
apryMeHra

OcHoBHbIE
TPUTOHOMETPUYECKHE

(hopMyIibl

87

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

(bopMyIibI

88

89

90

OcHoBHbIE
TPUTOHOMETPHUYECKHE
(bopMyIibI

OcHoBHbIE
TPUTOHOMETPHUUYECKHE
(hopMyIIbI
IIpeoOpazoBanue
TPUTOHOMETPHUYECKUX
BBIPAKECHUI

91

[IpeoGpa3zoBanue
TPUTOHOMETPHUUECKHUX
BBIPaKCHUI

92

[IpeoGpa3zoBanue
TPUTOHOMETPHUYECKUX
BBIPaKCHU I




93

[IpeoOpasoBanue
TPUTOHOMETPHUYECKUX
BBIPAYKECHU I

94

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

95

96

97

Pemenne
TPUTOHOMETPUUIECKUX
YpaBHEHUU

Pewenne
TPUTOHOMETPHUUECKHUX
YpaBHEHUI

Pemenue

TPUTOHOMETPUUYECKUX
ypaBHEHUH

98

Pemenne
TPUTOHOMETPUUECKUX
ypaBHEHUH

99

10

10

10

10

10

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

KonrtponbHas pabora:
"TpUroHOMETpUUECKH
€ BBIDAXKEHUS U
TPUTOHOMETPUYECKHE
ypaBHEHHS"

ITocnenoBaTeabHOCTH
, CITOCOOBI 3aJaHHs
IIOCIIEJOBATEIHLHOCTE
. Meton
MaTeMaTHYEeCKOMN
WHIYKITUN
MOHOTOHHBIC U
OrpaHUYECHHbBIE
MOCJIEIOBATEILHOCTH.
Hcropus ananusa
0ECKOHEUHO MaJIBIX

Apudmernueckas
nporpeccus




10 T'eomerpuueckas

5 nporpeccust
beckoneuno

10  yOsBaromas

6  reomerpuueckas
nporpeccust
CyMMa GeCKOHEYHO

10  yOsBaromieit

7 reOMETPUYECKOMN
MpOrpeccuun
JImHelHbI 1

10 SKCIIOHEHIIMATbHBIN

8 poct. Hucio e.
DopmyJia CIOKHBIX
MIPOIICHTOB
JIMHelHbIN 1

10 SKCIIOHEHIIMAIbHBIN

9 poct. Hucio e.
DopmyJia CIOKHBIX
MPOIICHTOB
Hcnonb3oBaHue

11 MIPOTPECCUU IJIS

0 pelIeHus pealbHbIX
3a/1a4 MPUKIIATHOTO
XapaxkTepa

1 KonTponpHas pabora:

1 "ITocenoBaTeIbHOCT
U ¥ Tiporpeccun’

11 HenpepsiBHabie

5 GYHKIIUU U UX
CBOMCTBa

1 Touka pa3psiBa.

3 ACHMIITOTEI
rpaduKoB QyHKIIHHA

11 CaoiicTBa QyHKIMIMA

4 HETIPEPHIBHBIX Ha
OTpe3Ke

11 CaoiicTBa QyHKIHIA

5 HETIPEPHIBHBIX Ha
OTpe3Ke

1 Meroa uHTepBaioB

6 JUTSL peleHust

HEpPaBEHCTB




Merox nHTEpBaANIOB

11

7 JUIS pelleHus
HEPaBEHCTB

11 Merto nHTEpBAIOB

8 JUIS peLleHus
HEPABEHCTB
[IpumeneHnue cBOMCTB

11  HempepbIBHBIX

9 byHKIUH st
pelieHus 3a1a4
[IpumeneHnue cBOMCTB

12 HempephIBHBIX

0 byHKIUH st
pelieHus 3a1aq

12 IIepBas u BTOpas

1 MIPOU3BOIHBIC
byHKIIUN

12 Onpenenenue,

5 reOMEeTPUUYECKUN
CMBICJ IPOU3BOIHOM

12 Ompenenenue,

3 (bu3nIecKuil CMBICI
MPOU3BOIHOMN

12 VYpaBHeHHE )

4 KacaTelbHOHU K
rpaduky QyHKIUU

12 YpaBHeHue )

5 KacaTelnbHOU K
rpaduky QyHKIUU

12 [IpousBoaHsbIe

5 2JIEMEHTaPHBIX
byHKIUH

12 [TpousBogHbIE

7 2JIEMEHTaPHBIX
byHKIUH
[IponsBoaHAas CyMMBI,

1p | TIPOM3BENEHN,

8 YacTHOTO U
KOMITO3ULIMHU
byHKIHII

12 [Ipou3BoaHast cymMmBl,

9 MIPOU3BEACHNUS,

YaCTHOTI'O "




KOMITO3UIIUU
byHKIHIT
IIpousBoaHas CymMMBl,
MIPOU3BEICHUS,
13
0 YaCTHOI'O U 1
KOMITO3UITH
byHKIMHA
13  KonurponbHas padora: 1 1
1 "[IponzBoanas”
[ToBTOpEHUE,
13 | 00001IEeHNE, 1
2 CUCTEeMaTH3alUs
3HaHui: "YpaBHeHus"
IToBTOpEHUE,
13 | 00001IEHNE, 1
3 CUCTEeMAaTH3alHs
3HaHui: "Oynkun"
13  Hrorosas 1 1
4 KOHTpPOJIbHAs paboTa
13  Urorosas 1 1
) KOHTpOJIbHas paboTa
IToBTOpEHME,
13 | 00001IEHNE, 1
6 CUCTEMAaTH3AIIHS
3HAHUU
OBILIEE KOJIMYECTBO
YACOB IIO 136 10

I[TPOTPAMME




11 KIIACC

Ne
n/
n

Tema ypoka

[Ipumenenue
MIPOU3BOAHOM K
HCCIICAOBAHUIO
byHKIul HA
MOHOTOHHOCTh U
AKCTPEMYMBI

KoauuecTBO 4acoB

Bcer KoHTpPOJBLHBI
0 e padoThl

[pakTnyeckn H3y4eHHU

e padoTsl

JlaTa

b |

JJIeKTPOHHbIE
uudgpoBbie
o0pa3oBaTesibH
ble pecypchl

[Ipumenenue
MIPOU3BOAHOM K
HCCIIEIOBAHUIO
byHkIui Ha
MOHOTOHHOCTb H
3KCTPEMYMBI

IIpumenenne
MIPOU3BOAHOM K
HCCIICIOBAHUIO
byHkIui Ha
MOHOTOHHOCTb U
3KCTPEMYMBI

IIpumenenne
MPOU3BOAHOM K
HCCIIEIOBAHUIO
byHKIMI HA
MOHOTOHHOCTh U
KCTPEMYMBI

IIpumenenne
MPOU3BOAHOM K
HCCJIEOBAHUIO
byHKIMI Ha
MOHOTOHHOCTh U
JKCTPEMYMBI

[Ipumenenne
MIPOU3BOAHOM K
HCCJIeIOBaHUIO
byHKIMI Ha
MOHOTOHHOCTb U
3KCTPEMYMBI
Haxoxnaenue
HaHOOJIBIIIETO U




HaMMECHBIIIETO
3HAYCHUS
HEMPEPhIBHOU
byHKIMHA HA
OTpEe3Ke
Haxoxnenue
HauOOJIBIIEro U
HAauMEHBILIETO
3HAYECHUS
HEMPEpPhIBHOU
GyHKIIUY Ha
OTpEe3Ke
Haxoxnenue
HauOOJIBIIEro U
HAaUMEHBILIETO
3HAYCHHUS
HEIPEPBIBHON

GyHKIIUU Ha
OTpe3Ke

10

Haxoxnenune
HauOOJIBIIETO U
HAMEHBIIIETO
3HAYCHUS
HEIPEPBIBHON

byHKIIUN Ha
OTpe3Ke

11

12

13

Haxoxnenne
HauOOJIbIIETO U
HaVMEHBIIIETO
3HAYEHUs
HEIPEPBIBHON
byHKIIUY Ha
OTpE3Ke
Haxoxnenne
HauOOJIBIIETO U
HAaUMEHBILIETO
3HAYEHUs
HEIPEPBIBHOU
byHKIINHA HA
OTpE3Ke
IIpumeHeHue
MPOU3BOAHON IS
HaXO0X/IECHUs
HanIy4dlIero
penieHus B




HpI/IKJIaI[HI:IX
3aJadax

14

IIpumenenue
MPOU3BOAHON IS
HAaXO0KJICHUs
HaWJIy4lIero
peuieHus B
MPUKIIATHBIX
3aayax

15

16

IIpumeHenue
MPOU3BOAHOM IS
OInpeAcIeHus
CKOPOCTH U
YCKOpEHUs
nporecca,
3a/IaHHOTO
bopmynoit uiu
rpadukom
[Ipumenenue
IIPOU3BOTHON JUIs
ONpeeIeHUs
CKOPOCTH U
YCKOpEHUs
mmporecca,
3a/1aHHOTO
bopmyoi umu
rpadpukom

17

Kommo3umusa
byHKIMMA

18

19

Kommoszumus
byHKIMMA
Kommozumus
byHKIMI

20

I'eomerpuueckue
00pa3bl ypaBHEHUH
Ha KOOPJIMHATHOU
MJIOCKOCTH

21

I'eomeTpuueckue
00pa3sl ypaBHEHUH
Ha KOOPJIMHATHOMN
IJIOCKOCTH

22

KoHTtponbHas
pabora:
"Uccnenoanue




byHKIMH C
[IOMOILIBIO
MPOU3BOAHOI"

23

[TepBooOpasuasi,
OCHOBHO€ CBOMCTBO
epBOOOPA3HBIX

24

[TepBooOpasubie
3JIEMEHTAPHBIX
¢ynkunii. [IpaBuna
HaXOXKJICHHS
epBOOOPA3HBIX

25

[TepBooOpasubie
3IIEMEHTAPHBIX
¢ynkunii. [IpaBuna
HAXO0XJICHUS
epBOOOPa3HBIX

26

27

28

29

30

HuTrerpai.
I'eomerpuuecknii
CMBICJI MHTETpaja

Brruucnenue
OIpEeICNIEHHOTO
MHTETrpaja 1no
dbopmyine HeroroHa-
JleliOuuma

Beruucnenue
ONPEAEIEHHOTO
WHTEerpajia mno
dbopmyrne HeroTona-
JleiiOHuma

IIpumeHeHune
MHTETpaa s
HaXO0X/IEHUs
IUIOMIAAe! IIIOCKHUX
buryp
IIpumeHeHune
UHTETpaa is
HaXO0X/ICHUs
00BEMOB
FeOMETPUUYECKUX
Tel

31

[Ipumeps! perienunit
nudepeHnanTbHbI
X YpaBHEHMI




32

[Ipumeps! perienuin
nuddepeHranTbHbI
X YpaBHEHHI

33

34

Maremaruueckoe
MOJICTTUPOBAHUE
peaTbHBIX
IIPOLIECCOB C
MOMOIIbIO
nuddepeHaTbHBI
X YpaBHEHHI

Konrtponbnas
pabora:
"ITepBooOpasHas u
uHrerpan"

35

Tpuronomerpuueck
ue QYHKIHNH, UX
CBOMCTBA U rpauKH

36

Tpuronomerpuueck
ue GpyHKIum, ux
CBOWCTBA U TpapuKu

37

38

39

TpuronomeTpuueck
ue QYHKINH, UX
CBOICTBA U TpaduKu
TpuronomeTpuueck
ue QYHKIHNH, UX
CBOICTBa U TpaduKH
Tpuronomerpuueck
ue QyHKIUH, ux
CBOICTBa U TpaduKH

40

OTt60p KOpHEH
TPUTOHOMETPUYECKHU
X YPaBHEHHUI C
IIOMOIIBIO
TPUTOHOMETPUYECKO
1 OKPY>KHOCTH

41

42

OTt60p KOpHEH
TPUTOHOMETPUYECKHU
X YPaBHEHMUI C
MIOMOILIBIO
TPUTOHOMETPUYECKO
1 OKPY>KHOCTH
OT160p KOpHEH
TPUTOHOMETPUYECKHU
X YPaBHEHMUH C




IIOMOUIBIO
TPUTOHOMETPHUECKO
1 OKPYKHOCTH

43

OTt60p KOpHEN
TPUTOHOMETPUUECKU
X YPaBHEHUH C
MIOMOILIBIO
TPUTOHOMETPUUECKO
1 OKPYXHOCTH

44

Pemenue
TPUTOHOMETPUUYECKHU
X HEpaBEHCTB

45

Pemenue
TPUTOHOMETPUUYECKHU
X HEPaBEHCTB

46

47

48

49

50

Pemenue
TPUTOHOMETPUYECKHU
X HEPaBEHCTB

Pemenue
TPUTOHOMETPUUYECKHU
X HEpaBEHCTB

Kontponbnas
pabora: "I'paduku
TPUTOHOMETPHUECKU
X (PYHKIIHIA.
Tpuronomerpuueck
ue HepaBeHCTBa"

OCHOBHBIE METOIBI
peleHus
MMOKa3aTeIbHbBIX
HEPABEHCTB

OCHOBHBIE METOIBI
peleHus
MMOKa3aTeIbHbBIX
HEPABEHCTB

51

OCHOBHBIE METOIBI
peleHus
MMOKAa3aTeIbHBIX
HEPABEHCTB

52

OCHOBHbBIE METOIBI
pelIeHus
IMOKAa3aTeIbHBIX
HEPABEHCTB




53

OCHOBHBIE METO/IBI
pelIeHus
JorapuGpMUIECKUX
HEPABCHCTB

54

OCHOBHBIE METOIBI
pelieHus
JorapuGpMUIECKUX
HEPABCHCTB

55

OCHOBHBIE METO/IBI
pelieHus
J0rapuPMHUECKUX
HEPABCHCTB

56

OCHOBHBIE METO/IBI
pelieHus
JOTapuPMHUECKUX
HEPABCHCTB

57

OCHOBHBIE METO/IBI
pelIeHus
UPPaAIMOHATIEHBIX
HEPABCHCTB

58

59

60

61

62

OcHOBHBIE METO/BI
peueHus
VPPALMOHAIBHBIX
HEPaBEHCTB

OcHOBHBIE METOBI
peuieHus
VUPPALMOHAJIBHBIX
HEPaBEHCTB

OCHOBHBIE METOIBI
pelieHus
MPpalMOHATIBHBIX
HEPABCHCTB

I'paduueckue
METO/Ib] PEILICHUS
MPPaLMOHATIBHBIX
yYpaBHEHUHU

I'padmueckue
METO/Ibl PEILICHUS
MPPaLMOHATIBHBIX
YpaBHEHUNU

63

['papuueckue
METO/Ibl PEILICHUS
MIOKa3aTeNbHbIX
YpaBHEHUNU




64

I'paduueckue
METO/IbI PEIICHHS
IIOKa3aTeNbHBIX
HEpaBEHCTB

65

I'paduueckue
METO/bI peIIeHUs
JorapupMUUEecKux
ypaBHEHUH

66

I'paduueckue
MCTObI PCHICHUA
norapuGMUIEeCKUX
HEPaBEHCTB

67

I'paduueckue
MCTOJbI PCHICHUA
norapuGpMUIEeCKuX
HEPaBCHCTB

68

I'paduueckue
METO/Ibl PEILICHUS
MOKa3aTeNbHbIX U
norapuGpMUIeCKuX
YpaBHEHUU

69

I'paduueckue
METO/Ibl PEILICHUS
MOKAa3aTeNbHbIX U
norapuGpMUIEeCKUX
yYpaBHEHUHU

70

I'padmuueckue
METO/Ibl PeIICHUs
MOKa3aTeNbHbIX U
JorapuMUIECKUX
HEPABEHCTB

71

I'paduueckue
METO/Ibl PEeIICHUs
MOKa3aTeNbHbIX U
JorapuMUIECKUX
HEPABEHCTB

72

KoHnTtponbHas
pabora:
"NppauyroHanbHEIE,
MoKa3aTelbHbIe U
JorapupmMuyecKue
HepaBeHcTBA"

73

Kommiiekcurie
qycIia.




74

75

76

77

78

79

80

81

Anrebpanueckas 1
TPUTOHOMETPHYECKA
st popMBI 3anucu
KOMILJIEKCHOT'O
qrcia

KomrnekcHbie
YHcla.
Anrebpanueckas u
TPUTOHOMETPHUECKa
st popMBI 3anucu
KOMIIJIEKCHOTO
qucla

Apudmerndeckue
oTepaluu ¢
KOMILIEKCHBIMHU
YHUCIIaMU

Apudmernueckue
oIepaluu ¢
KOMILIEKCHBIMHU
YHCIaMH

N3o0pakeHue
KOMIIJIEKCHBIX
qpcen Ha
KOOPJMHATHOU
IJIOCKOCTH

N300paxkeHue
KOMIUIEKCHBIX
YyHCell Ha
KOOPJAMHATHOU
IUIOCKOCTH
®dopmyna Myaspa.
Kopnu n-oi
CTEIEHU U3
KOMIIJIEKCHOT'O
4yucIa

®dopmyna Myaspa.
Kopnu n-oit
CTEIECHU U3
KOMIIJIEKCHOT'O
4yucIa

IIpumeHeHue
KOMILIEKCHBIX
YHCEeN JUTS PEIICHUSI
bu3NUECKUX U




TEOMETPHUYECKUX
3agau

82

Kontponbnas
pabora:
"KommiekcHbie
yucia"

83

84

Harypanbnsie u
LEJIbIE YUCIIa

Harypanbhbie u
eJIbIE YnciIa

85

IIpumeHenue
IIPU3HAKOB
JEIAMOCTH LIEIIBIX
yucell

86

[IpumeHenne
IIPU3HAKOB
JIEITMMOCTH LIEJIbIX
yucell

87

[IpumeHenne
IIPU3HAKOB
JIEITMMOCTH LIEJIbIX
gucen: HOJl m HOK

88

89

[IpumeHenne
IIPU3HAKOB
JIEITMMOCTH LIEJIbIX
gucen: HOJl m HOK

IIpumeHeHune
IIPU3HAKOB
JIEITMMOCTH LIEJIbIX
YHCEII: OCTATKH I10
MOJYJIIO

90

IIpumeHeHune
IIPU3HAKOB
JIEITMMOCTH LIEJIbIX
YHCEII: OCTATKH I10
MOJYJIIO

91

IIpumeHeHue
IIPU3HAKOB
JIETTMMOCTH LIEJIBIX
YUCEN: AITOPUTM
Esximma nos
pelieHus 3a1ay B
LEJIBIX YUCIIaxX




92

KonTtponbnas
pabora: "Teopus
HeNBIX yucen"

93

Cucrema u
COBOKYITHOCTb
YpaBHEHUU.
PaBHOCHIBEHBIC
CHCTEMBI U
CHCTEMBI-CIIEICTBUS

94

95

96

97

98

99

10

Cucrema u
COBOKYITHOCTb
YpaBHEHUH.
PaBHOCHIEHBIC
CHCTEMBI U
CHCTEMBI-CIIEICTBUS

OcHOBHBIE METOBI
pELLEHUsI CUCTEM U
COBOKYIIHOCTEH
palOHAIBHBIX
YpaBHEHUU

OcHOBHBIE METOBI
pELIEHUsI CUCTEM U
COBOKYIIHOCTEH
UppalMOHAIbHBIX
YpaBHEHUU

OCHOBHBIC METOJIBI
pellIeHus: CUCTEM U
COBOKYITHOCTEHN
MOKa3aTelIbHbIX
ypaBHEHUU

OCHOBHBIC METOJIBI
pelleHus: CUCTEM U
COBOKYITHOCTEMN
MOKa3aTelIbHbIX
ypaBHEHUU

OCHOBHBIC METOJIBI
pelleHus: CUCTEM U
COBOKYITHOCTEM
norapuMUIEeCcKux
ypaBHEHUU

OCHOBHBIE METOBI

pELIEHUs] CUCTEM U
COBOKYITHOCTEMN




norapuGpMUIECKUX
ypaBHEHUU

10

10

IIpumenenue
CUCTEM K pELICHUIO
MaTeMaTUYECKUX
3a/1a4 U 3a/1a4 u3
pa3IMYHBIX
obJyacTeil HayKu U
peanbHOU KU3HU,
UHTEpIIpEeTalus
MOJIYYeHHBIX
pe3yJIbTaToB

[Ipumenenue
CHUCTEM K PELICHUIO
MaTeMaTUYECKHUX
3a/1a4 U 3a71a4 U3
pa3InYHbBIX
oOnactell HayKu U
pEATbHOM )KU3HH,
WHTEpIpeTaLns
MOJIYYEHHBIX
pe3ynbTaTOB

10

[IpumeHeHne
HEPABEHCTB K
PEILLEHUIO
MaTEMaTHYECKHUX
3a/1a4 ¥ 3a/1a4 U3
pa3IMYHBIX
oOnacteil HayKu 1
pEATbHOM )KU3HH,
MHTEpIIpeTalus
MOJIy4YE€HHBIX
pE3yJIBTaTOB

10

Kontponbnas
pabora: "Cuctemsl
palMOHAIbHBIX,
UppalMOHATIbHBIX
MOKAa3aTeNbHbIX U
J0rapuPpMHUECKUX
ypaBHEHHI"

10

Pammmonanbabie
YpaBHEHHUS C
rapaMeTpamu




PanyonanbHble

10

g | HEpaBeHcTBaC
napaMeTpamu

10 PanuyonanbHbie

,  CHCTeMBIC
napameTpamu
Hppanuonansusie

10 ypaBHeHwus,

8  HepaBeHCTBa C
napameTpamu

10 UppanuonanbHbie

g | CHCTeMBbIC
napameTpamu
[TokazarenbHbIE

11 | ypaBHeHus,

0 HEpaBEHCTBA C
napameTpamu

1 [ToxazarenbHbIE

| | cHcTeMElC
napaMeTpamu
Jlorapudmuueckue

11 | ypaBHeHus,

2 HEpaBEHCTBA C
napaMeTpamu

11 Jlorapudmuueckue

g | CHCTEMBIC
napameTpamu

11 Tpuronomerpuueck

4 1€ YPaBHEHNA C
napameTpamu

1 Tpuronomerpuieck

g  1c HepaBeHCTBa C
napameTpamu

1 Tpuronomerpuieck

g | U CHCTEMEI ©
napaMeTpamu
[Toctpoenue u
UCCIICIOBaHHE
MaTeMaTHYECKHUX

11 | mopneneii peabHBIX

7 CUTYyaIui ¢
MOMOILBIO

YpaBHEHUH ¢
rapameTpamu




11

11

IToctpoenue u
HCCJICTIOBAaHIE
MaTeMaTH4YeCKUX
MOJIEJIEN peabHbIX
CUTYalH C
ITOMOIIBIO CUCTEM
YpaBHEHUH ¢
napameTpamu

[Toctpoenue u
HCCJIEI0BAHNE
MaTeMaTHYECKUX
MOJENEN peabHbIX
CUTyalui ¢
IIOMOUIbIO CUCTEM
YpaBHEHUH ¢
napameTpamu

12

Kontponbnas
pabora: "3amauu ¢
napamerpamu”

12

[ToBTOpEHHE,
00001IeHNE,
cHUCTEeMaTH3aIus
3HaHMI:
"VpaBuenus"

12

[ToBTOpEHHE,
o0oO1Ienue,
cUCTEeMaTH3aITus
3HaHMI:
"VpaBuenus"

12

IToBTOpEHME,
o0oO1Ienue,
cHUCTEeMaTH3aITus
3HaHMI:
"VpaBHeHHUS.
Cucremsl
ypaBHeHHI"

12

[ToBTOpEHME,
00001IeHHE,
cucTeMaTu3aIus
3HaHUIM:
"HepaBencrsa"

12

[ToBTOpEHME,
00001IeHHE,
cucTeMaTu3alus




3HaHUM:
"Hepasencrtna"

12

IToBTOpEHME,
000011eHNE,
cUcTeMaTu3aIus
3HaHMI:
"Hepasencrtna"

12

IToBTOpEHME,
000011eHNE,
CHCTEMAaTHU3allHs
3HAHUIL:
"[IpousBoaHas U €&
npuMeHeHue"

12

IToBTOpEHME,
00001IeHNE,
CHCTEeMaTH3aIus
3HAHWI:
"[IpousBoHas U €&
npuMeHeHue"

12

13

13

13

IToBTOpEHME,
0000111eHHE,
CHCTEMAaTH3allH
3HAHWI:
"[IpouzBoHas U €&
npuMeHeHue"

IToBTOpEHME,
0000111eHHE,
cucTeMaTH3anus
3HaHui: "HUHTerpan
U €ro npuMeHeHue"

IToBTOpEHME,
0000111eHHE,
CHCTEMaTH3aIus
3HaHui: "OyHKIUK"
IToBTOpEHME,
0000111eHHE,
CHCTEMAaTH3aIus
3HaHui: "OyHkun"

13

[ToBTOpEHME,
00001IeHHE,
CHCTEMAaTHU3allH
3HaHui: "OyHkun"




13 Hrorosasa

4 KOHTPOJIbHAS 1 1
pabora

13 Hrorosas

5 KOHTPOJIbHAS 1 1
pabora
IToBTOpEHME,

13  o00oO0mienue, 1

6  cucremaruzamus
3HaHUM

OBIIEE KOJIMYECTBO

YACOBIIO 136 10

[TPOTPAMME
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