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MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIll Kypc «Anredpa M Hayaia MaTEMaTUYECKOTO aHAIU3a» SBISIETCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MporpamMMe CpeaHero oOlmiero oOpa3oBaHus,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECHEeYMBAET WHCTPYMEHTAIbHYIO 0azy AJis
M3YYEHUS! BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOpOHBI, popMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0YyYarOIIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATUKH, OOIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH U APYTUX
JUCIMIUIMH. B paMkax AaHHOro ydeOHOro Kypca oOydaroliuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKd, KoTopas (GOpMyJIUpYyeT CBOU
JTOCTHXKEHHUS B MaTeMaTH4eckoit popme.

VYyeOHblll Kypc anreOpbl U Hayall MaTeMaTHUYECKOro aHallh3a 3aKJaJlbIBAeT
OCHOBY [IJIi YCHENIHOTO OBJQJACHUS 3aKOHAMHU (PU3UKU, XUMHUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHLIUNA Pa3BUTUS 3KOHOMHUKHU U OOIIECTBEHHOMN KU3HH,
MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MHCIIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiajieHHe aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMH KOHCTPYKLMSMHU aireOpbl M MaTeMaTHYeCKOro aHajlv3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, J0Ka3bIBAThb
YTBEPXKJICHUSI ¢ TIOMOIIBIO UHIYKIHUUA U PaCcCyk AaTh NEAYKTUBHO, UCIOIb30BAThH
00001lleHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAJIOTUI0, (HOpMHUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBILICHHE.

B xone u3yuenus yueOHOro kypca «Ainrebpa u Havajla MaTeMaTHUYECKOIO
aHanm3a» oOydYaroIiuecs MOMyYaroT HOBBIA OMNBIT PEIICHUs MPUKIAJAHBIX 3ajad,
CaMOCTOSTEJILHOTO TIOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIEH PEATbHBIX CUTyaluH,
UHTEPHpETalluid  TOJYYEHHBIX  pEUICHUH, 3HAKOMATCS C  MNpUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMPUPOJE, HAyKe U HCKYCCTBE, C
BBLIAIOLIMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOPaMH.

Y4eOHblii Kypc 00JIajaeT 3HAUYUTEIbHBIM BOCHUTATEIBHBIM IOTCHIIMATIOM,
KOTOpPBIM peanu3yercsd Kak 4epe3 Y4YeOHbId MaTepuas, CIOCOOCTBYIOIIUN
(GbOpMHPOBAaHHIO HAYYHOI'O MHUPOBO33PEHHS, Tak M dyepe3 creuuduxky ydeOHOMH
JEeATENbHOCTH, TpeOyromeld NpOJOJDKUTENbHOM KOHILIEHTpAUMKW BHUMAHMS,
CaMOCTOSATEJIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

B ocnoBe Mmeroauku oOydeHus airedpe M HayalaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT JAeSTEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yueOHOro Kkypca «Anrebpa M Hayajga MaTeMaTH4eCKOro
aHaJIM3a» BBIIEJIEHBI CIEIYIOIINE COACPKATENBbHO-METOAUYECKUE TUHUMU: «Yucna
U BhIUUCIEHUS», « DyHKIUU U Tpadukm», « YpaBHEHUS U HEpaBeHCTBay, «Havana
MaTEMaTUYeCKOro aHanu3a», «MHoxkecTBa U Jiorhkay. Bce 0OcCHOBHbIE



COJIeP KATeIbHO-METOIMUECKHE JIMHUM HW3Y4YaloTCd Ha TPOTSHKCHUHM JBYX JIET
oOyueHHUs1 Ha ypOBHE CpEIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO JOTIOJHSI
JPYT ApyTra W MOCTENEHHO HACBINAsCh HOBBIMH TEMaMH W pasnaeiamu. JlaHHBINA
y4eOHBI KypC SBISETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSIET B cebe
collep)KaHNe HECKOJIbKMX MATeMAaTHYECKUX JUCIUIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MATEMATHUYECKUI aHaIW3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
jgoruka u gapyrue. [lo Mepe Toro kak oOydwaromiuecs OBJIaJIEeBAIOT BCE Ooliee
IIMPOKUM MAaTEMaTHIECKUM aIlliapaToM, Y HUX MOCJIeI0BaTeIbHO (popMupyeTcs n
COBEPIIICHCTBYETCS YMCHHE CTPOUTh MaTeMaTHYECKYI0 MOJIECIb peallbHON
CUTYaIlNH, PUMEHATH 3HAHUS, TOJYYCHHBIC MPU U3YUYCHUU YUeOHOTO Kypca, s
pEIICHHS] CaMOCTOSTENHHO CHOPMYIMPOBAHHOM MaTeMaTUYECKON 3a7aur, a 3aTeM
UHTEPIIPETHPOBATH CBOW OTBET.

CopeprkaTeIbHO-METOAUYECKass JTUHUS «UuCiia ¥ BBIYMCIICHHS» 3aBepIiacT
dbopMHpOBaHNUE HABBIKOB MCIOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3zoBaHus 0co00O€ BHUMaHuUE  yaensieTcss  (OPMUPOBAHHIO  HABBIKOB
paIMOHATBHBIX BBIUMCICHHM, BKIIOYAIOIIMX B CEOS MCIOIB30BAHUE Pa3IMUHBIX
dbopM 3amucH YHWCIIa, YMEHHE JeNaTh NPUKHUAKY, BBIMOJIHATH MPUOIMIKEHHBIC
BBIYHCIICHUS, OIICHHBATh YWCJIOBBIC BBIpAKEHHUS, paboTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTAaMU. 3HAKOMbBIE OOyYaIOIMMMCS MHOXECTBA HATYPAIbHBIX, MEJBIX,
palMOHAIBHBIX U JCHUCTBUTENBHBIX  YHUCEN  JIOMOJIHSIOTCS  MHOXKECTBOM
KOMIUIGKCHBIX YHCENI. B KaXkJIOM #3 O3TUX MHOXECTB PacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My clenu(pUYecKue 3agaud M OMNEepalud: JeJICHHe Haleo,
ONEPUPOBAHUE OCTATKAMH Ha MHOXECTBE ILIETBIX YHCEN, OCOObIE CBOMCTBA
paIMOHAIBHBIX ¥ UPPAIMOHATIBHBIX YKCeN, apu(PMETHICCKUE ONEpaIiii, a TaKKe
U3BJICUCHUE KOPHS HATYPaJTbHOW CTEIICHH HAa MHOKECTBE KOMILJICKCHBIX YHCEIL.
bnaromapsi mociieoBaTeIbHOMY PACIIMPEHHIO KpPyra HWCHOJIB3YEMBIX YHCEN M
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS JJIS PEIICHUS Pa3IudIHBIX 33134
dbopMupyeTCsl TIpeICTaBIeHne O SANHCTBE MAaTEMAaTUKH KaK HAyKH W €€ poJikd B
MOCTPOCHUU MOJIeNIel peabHOr0 MHUpA, MUPOKO HCIOIL3YIOTCS 0000IeHrne U
KOHKpETH3aIHSI.

Jlunust «YpaBHEHUS U HEPABEHCTBA» pEATU3YyETCs Ha MPOTSHKEHUHM BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHMs, MOCKOIBKY B KaXJIOM
pazaene IlporpamMmbl MpeayCMOTPEHO pEIIEHHE COOTBETCTBYIONIMX 3ajad. B
pesynbTaTe OOy4YaroIIMecs OBJIAJCBAIOT PA3TUYHBIMH METOJIAMU  PEIICHUS
palMOHAIIBHBIX, HWPPAIMOHATBHBIX, TMOKAa3aTeJIbHBIX, JIOTApUPMHUUYECKUX U
TPUTOHOMETPHUYCCKUX YpPAaBHCHHMM, HEPABCHCTB M CHUCTEM, a TakKkKe 3ajad,
colep)Kamux mapaMeTphl. [loydeHHbIE YMEHHS IIMPOKO HWCIOIB3YIOTCS TIPH
WCCIIeIOBaHUM (DYHKIMI ¢ TTIOMOIIBIO MPOW3BOIHOM, TIPH PEIICHUH MPUKIIATHBIX



3a/1a4y M 33724 Ha HAXOXKJEHUE HAMOOJBIINX U HAUMEHBIINX 3HAYCHUH (yHKIIUU.
JlanHast conepkaTesibHas JIMHUS BKJIIOYAeT B ce0s Takke (HOpMUPOBAHUE YMEHUM
BBITIOJIHATh ~ pacdy€Tel 10  QopMynaMm, MpeoOpa3oBaHMS  PalMOHAIBHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPHUYECKHX BBIPAXCHUH, a TaKXKE BBIPAKCHUM,
collep)Kalux CTernmeHn W Jiorapudmel. brarogaps wu3ydeHuio anreOpamdecKkoro
MaTepuaia MPOUCXOAUT  JalibHEWIIee  pa3BUTHE  AJITOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIJICHUS OO0yYarOIMMXCsa, (OPMUPYIOTCS HABBIKU J€TyKTUBHBIX
paccyxleHuil, pabOTbl C  CHMBOJBHBIMH  (OpMaMH,  MPEICTABICHUS
3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHJIC PaBCHCTB M HEPaBEHCTB. AnreOpa
npemnaraet d(PQGEeKTHBHBIE HWHCTPYMEHTHI [UJISI PEMICHUS TMPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HATJISAIHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
S3bIKa HAYKH.

CopepxaTenpbHO-MeTOAUYECKass JUHUAA «DyHKIMM W TpaduKM» TECHO
neperieTaeTcs ¢ JAPYTHMMH JIMHUSIMH y9eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 33a€T TOCIIEIOBATEILHOCTh U3YUEHUSI MaTepuana. M3yueHnue CTerneHHowH,
MOKa3aTeNIbHOH, JIOTapu(PMUIECKON U TPUTOHOMETPUIECKUX (QYHKIIUIA, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUHN IJIs peuieHus 3ajad U3 APYruX yueOHBIX
MIPEIMETOB U PETbHON XU3HHU TECHO CBSA3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK W C PEIICHUEM YpaBHCHHWH M HepaBeHCTB. [Ipum 3TOM OoJIbIIOE BHUMAaHHWE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIPAKATh (OPMYJaMU 3aBHCUMOCTH MEXIY
pa3sTUYHBIMU BEJIMYMHAMH, WCCIIEOBATh TMOJyYCeHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeNbHON JIMHUM HalleJIeH Ha pa3BUTHE YMEHUU
W HaBBIKOB, ITO3BOJISIONINX BBIpAXKaTh 3aBUCHMOCTH MEXKIY BEIMYMHAMU B
pa3nu4HON (opMe: aHaTUTHYECKOU, rpaduueckod U cioBecHo. Ero usyudenwue
CIIOCOOCTBYET Pa3BUTHIO aNTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AILIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxxarenpHas nuHHS «Hagama mareMaTH4eckoro aHain3a» MO3BOJISAET
CYIIIECTBEHHO PACIIUPHUTHh KPyT KaK MAaTeMAaTHYECKHMX, TaK W MPUKJIAJTHBIX 3a]ad,
JIOCTYITHBIX OOYYalomuMCs, TaK KaK y HUX TOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpaduky  CIOXHBIX (YHKIMMA, OMpEeAeNiaTb HX HauOOJbIINE W HAWMEHBIIINE
3HAUEHWS, BBIYUCIATH TUIOMAnu (Guryp u oO0OBEMBI Tel, HaAXOAUTh CKOPOCTH U
YCKOpeHHsl TipoiieccoB. JlaHHas cojep)karenbHas JMHHUS OTKPHIBAET HOBbBIC
BO3MOYKHOCTH IIOCTPOEHHUS MaTeMaTHYECKUX MOJENeld peaJbHbIX CHUTYaIlHi,
MO3BOJISICT HAXOJWUTh HAWIy4YIlIee pENIeHUE B TMPUKIAIHBIX, B TOM YHCIIC
COIMAJTbHO-D)KOHOMHYECKHX, 3a7jadaX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYE€CKOTO
aHanM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMAabHO-JIOTHYECKOTO U
KPEaTUBHOT'O MBINIUICHHS, (POPMHUPOBAHUIO YMEHHW paclo3HABaTh IPOSBICHUS
3aKOHOB MaTeMaTHK{ B HayKe, TEXHUKE W HCKyccTBe. OOydJaroniuecs: y3HaKOT O



BBIJIAIONINXCST PE3yibTaTaX, TMOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

ConepxaTenbHO-METOANYECKass JTUHUS «MHOXKECTBA M JIOTHKAy BKIIIOYAET B
ceOsi DPJEMEHTHl TEOPUUM MHOMXECTB M MaTEeMAaTH4YEeCKOM JIOTUKU. TeopeTHKO-
MHOECTBEHHBIE ITPEACTABICHUS MPOHU3BIBAIOT BECh KYyPC IIKOJIbHON MaTEMAaTHKU
U TIpeiaraloT Hau0oJiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSAIONIMN BCE pa3/eibl
MaTeMaTUKH © e€ TPWIOKEHUN, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [loaTomy BakHO nath
BO3MOXXHOCTh OOy4Yaromemycsi TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIA SI3bIK
COBPEMEHHOW MaTeMAaTUKU W UCIOJIb30BATh €ro JIsl BHIPAXKEHUS CBOUX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT MpHU3HATh
CBOMCTBEHHYIO €l CTpOTroCTh OOOCHOBaHUN | CIEJAOBaHHE OMpPEAeIEHHBIM
npaBWiaM  TMOCTPOEHUSI  JIOKA3aTeJIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTeMaTUYECKOW JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
O0yJaroIIuXcs, O3BOJISIET UM CTPOUTH CBOU PACCYKJICHUS HA OCHOBE JIOTUYECKUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIICHUSI.

B yuyeObHoM Kkypce «Anrebpa u Havaja MaTEMAaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MATE€MaTUYECKOTO MOJACIUPOBAHUS, KOTOPhIE MPHU3BAHBI
criocoOCTBOBaTh (OPMUPOBAHHMIO HABBIKOB IOCTPOEHUS MOJEIeH pealbHbIX
CUTyallui, HCCIEIOBaHMUS JTHUX MOJeJIed C TOMOIIBIO arfmapara ainreopbl u
MaTEMaTUYECKOTO aHaju3a, WHTEPIpPETAy TOJYyYCeHHBIX pe3yJbTaToB. Takue
3aJlaHuA BIUIETEHBI B KAXK/IbIM U3 Pa3/eioB MPOTpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIHUPOKO HCIOIB3YETCsS sl PEIICHUs] MPUKIAAHbIX 3amad. [Ipu
pElIEHWH  peabHBIX  MPAKTUYECKUX  3aJad  oOydyaromuecss  pa3BUBAIOT
HAOJIIOAATeNIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIOJIb30BaTh  AHAJOTUI0, 0000maTh W KOHKPETU3UPOBATH  MPOOJIEMY.
HesarenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB pEIICHUS MPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCe U3YUCHUS BCEX TeM y4eOHOTro Kypca «Anredpa u Hauasa
MaTeMaTUYECKOr0 aHAIN3ay.

Ha wu3ydenune yueOHOro kypca «Anredpa ¥ Hadajga MaTeMaTHYE€CKOTO
aHanu3a» orBoauTcs 272 vaca: B 10 kmacce — 136 yacos (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Yucaa v BBIYMCICHUA

Pannonanbupie uncia. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, MPOIICHTHI,
OeckoHeuHble Mepuoanyeckue Apodu. Ilpumenenue npoOell MU MPOUEHTOB IS
peleHns NPUKIaAHbIX 3a/1a9 U3 PA3JIMYHBIX OTpaciIed 3HAHUM U PEANIbHOM KU3HH.

[elictBurenbHble yuciaa. PanuoHanbHblE W MPpAUMOHAIBHBIE YHCIIA.
Apudmernueckue  omepalMu ¢ JICWCTBUTENbHBIMU  4YuclaMd.  Mojyiib
JEUCTBUTEIBHOTO YKciia U ero cBoilcTBa. [IpubnmkEHHbIC BBIUUCICHUS, TTPABUIIA
OKpYIJIEHUS, NPUKHUIKA U OLICHKA PE3YJIbTaTa BHIYHUCICHUMN.

Crenenp ¢ uensiM nokaszateneM. buHom Hblotona. Wcnonb3oBaHue
NOAXOASIIEH POPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEN JJIs1 PEIICHUS TPAKTUYECKUX
3a71a4 ¥ IPEJCTABJICHUS TaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHp € pauuMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIILHBLIM IIOKA3aTEJIEM.

Jlorapudm uymcma. CpoiictBa jorapudma. JleciTuuHbie U HaTypallbHbBIE
Jorapu@mel.

Cunyc, KOCHMHYC, TAHI€HC, KOTAHI€HC YHMCJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHHYC M apKTAHT'€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHbIE TpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIE YpaBHEHUSI M ypaBHEHHS-CIEACTBUSA. HepaBeHCTBO,
pEIICHUE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUSI LIETBIX U APOOHO-PAIIMOHATILHBIX YPABHEHUN U
HEpPABEHCTB. MHOroOWIeHbl OT OJHOW MEpEeMEHHOW. JleneHne MHOrodjeHa Ha
MHOrOWIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  UEIbIMHU
kod(pdunmnentamu. Teopema Buera.

[IpeobpazoBaHus YHCIOBBIX BBIPAKEHUN, COAEPIKAIINX CTETICHU U KOPHHU.

HNppaunonanbHbie YPaBHEHHUS. OcHOBHBIE METO/IbI peleHus
VPPALHOHAIBHBIX YPABHEHUMN.

[Toka3arenbHble ypaBHEHUS. OCHOBHBIE METOJbl PELICHHS IOKa3aTEIbHbIX

YpPaBHEHUM.

[TpeobpazoBanue BbIpaXEeHHM, COIEPIKALTUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHUS. OcHoBHbIE METO/IbI peleHus
Jorapu(pMHUUECKUX YpaBHEHUI.

OcHOBHBIE TPUTOHOMETPHUUECKHE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BhIpaKeHHU. Pellienre TpuroHoMeTpruueckiux ypaBHEeHU .



Pemienne cucrteM JIMHENHBIX ypaBHEHHU. MarTpuna CHCTEMBI JMHEWHBIX
ypaBHeHUil. OmnpenenuTenb MaTpulbl 2X2, €ro reoMETPUYECKUH CMBICI H
CBOICTBA, BHIYUCIIEHUE €r0 3HAYEHUs, MPUMEHEHHE OMPENEIUTENs ISl PeIICHUs
CUCTEMBbl JIMHEWHBIX YypaBHEHUW. PelleHune NpUKIAIHBIX 3aad C MOMOILIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMH. lccinenoBaHne NOCTPOEHHOW MOJENU €
IIOMOILBIO MaTPHIL U OIPEIETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PealbHOM CHUTyaldd C IOMOIIBIO
YpaBHEHUII M HepaBEeHCTB. lIprMeHeHHe ypaBHEHMIl U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJad M3 pazIMyHbIX o0JacTel HayKu M peallbHOU
KU3HU.

DOyHKUNHU U TPaPuKn

OyHKIMA, CrMocoObl 3amaHus ¢GyHKIUU. B3aumMHO oOpaTHbIE (QYHKIIHH.
Komnoszuumss @ynkuuit. I'paduk QyHKmuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpaukoB QyHKIHIA.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHud Gyukmuu. Hymu QyHkiuu.
[TpomesxyTku 3HakomocTossHCTBA. UETHbIe U Heu€THbIe GyHKIMU. [leproguueckue
bynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKIUU. MaKCUMyMbl U MUHHUMYMBI
¢dbyukiuu. Haubonbiiee 1 HauMeHbIlee 3Ha4eHUs (DYHKIIUU Ha POMEXYTKE.

Jluneiinas, kBajpaTU4Has W JIpOOHO-THMHEWHas (YHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHas (yHKIHS ¢ HATypaJbHBIM U IIEJIBIM TIOKa3ateneM. E€ cBoiicTBa u
rpadux. CBoiicTBa W rpaduk KOpHS N-OM cTereHu Kak (GyHKIUU OOpaTHOU
CTENEHU C HATYpaJbHBIM IMOKA3aTEJIEM.

[Toka3zarenbHass U jorapupmuyeckas (yHKIHH, UX CBOWCTBA M TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIHMA 71 peIIeHUs YPaBHEHUH.

TpuroHoMmerpuueckass OKPY>KHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKLIMNA YUCIOBOTO apryMEHTA.

OyHKIMOHAIBHBIE 3aBUCMMOCTH B peEaJbHBIX MpOIEccaX M SBICHUSX.
['paduku peanbHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajain3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHus IIOCJIeAOoBaTeIbHOCTEH. MeTon
MaTeMaTU4eCKOn WHTYKIIHH. MOHOTOHHBIE U OTrpaHUYECHHbIE
nocJjie[0BaTeNbHOCTU. McTOpHs BO3HMKHOBEHHS MAaTEMAaTHUYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas rnporpeccuu. beckoneuno yObIBaromiast
reoMmeTpudeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIICH reoOMEeTpUYeCKOn
IIPOIrpeCCUHU. JIMHENHBIN U SKCIIOHEHIMAIBHBINA pOoCT. Uucio €. Popmyiia ClIoKHbIX
npoueHToB. Mcnonb30BaHWE MPOTPEeccCHMU JUIsl PELIEHHs peajbHBbIX 3aJad
MPUKIIAIHOTO XapaKTepa.



HemnpepriBHble (GyHKIMM W WX CBOMCTBA. TOuykM paspbiBa. ACHMITOTHI
rpa¢ukoB QyHkumii. CBoiicTBa (PYHKIMA HEMpPEphIBHBIX Ha OTpe3ke. Merton
MHTEPBAJIOB JJIsl PEUICHHS HEpaBeHCTB. [IpuMeHeHHe CBOWCTB HENPEPBIBHBIX
GyHKUMIA 1715 peleHus 3a1ay.

[lepBas u BTOpast mponsBoaHbie GyHKIMU. OnpeaeneHrne, reOMeTPUIECKAN 1
(bu3HYeCcKuil CMBICT TPOU3BOIHON. Y paBHEHHUE KacaTeNbHOM K TpaduKy GyHKIUU.

[IpousBognbie  dnemeHTapHbIX  QyHKUMA.  [IpousBomHass ~ CyMMbl,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIMK (PYHKITUH.

MHoxkecTBa M JIOTHUKA

MHO)k€eCTBO, Omepaluyu HajJ MHOKECTBAMU M HUX CBOMCTBA. JlnarpaMmsl
Oiinepa—Benna. [IpuMmeHeHHEe TEOPETHUKO-MHOXKECTBEHHOTO —amnmapara s
OMMUCAHUs PEAJTbHBIX IPOLECCOB U SBICHUHN, MPU PEUICHUWU 3a[ad U3 JPYTrHUx
y4eOHBIX NMPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTa, CIEICTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KJIACC

Yucaa v BBIYMCICHUA

Harypanbubie u nenble yncna. [I[puMeHeHne Npu3HAKOB JIEIMMOCTH LEIbIX
yuces, HauOosbmuii oOumi nenutens (nanee — HOJl) u HamMmeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB o Mmoaysto, anropurma EBkinaa juis pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcuble uucna. AnreOpanueckass W TpUTOHOMETpUYeckas (opMbl
3alMCH KOMIUIEKCHOTO 4Hciia. ApupMETUYECKHE Omnepaluud C KOMIUIEKCHBIMU
yuciami. M300pakeHHe KOMIUIEKCHBIX YHCEI Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHy u3 KOMIUIEKCHOrO uucna. [Ipumenenue
KOMITJIEKCHBIX YHCET TS PeNIeHHs] (PU3HMUECKUX U TEOMETPUUIECKUX 3a]1ad.

YpaBHeHUs U HEPABEHCTBA

Cucrema ¥ COBOKYIHOCTb YpPaBHEHUW M HEPABEHCTB. PaBHOCWUIIbHBIC
CUCTEMBI U CUCTEMBI-CJIe/ICTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0Op  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHHM C  MOMOILBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpruueCKuX HEPABEHCTB.

OCHOBHBIE METOJABl PEIIEHUS TOKA3aTEeNbHBIX U  JIOrapu(PMUUECKuX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOABl PEIICHUS CHUCTEM M COBOKYMHOCTEH paluOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTaPU(PMUYECKUX YPABHEHHI.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMETPaMHU.



[IpumeHeHne  ypaBHEHUH, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMYHBIX O00JacTel HayKu M peanbHOU
YKW3HU, UHTEPIIPETAIMS TOTYYSHHBIX PE3YJIbTaTOB.

DyHKIUY U TPaPUKHU

I'padpux xommosuruu Qyskuii. ['eomerpudeckne o0pa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpuueckne QPyHKITUU, UX CBOWCTBA U TPAPUKH.

['padrueckre meTonbl pelieHUs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/Ibl PELICHU 3a/1a4 C TapaMEeTPaMHU.

Ucnonw3oBanue rpadukoB QyHKIUN I KCCIEIOBAHHUS MPOIECCOB MU
3aBUCUMOCTEH, KOTOPHIE BO3HHUKAIOT TMPH PEUICHUW 3a7ad U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PEATbHOM KU3ZHMU.

Havana mareMaTH4ecKOro aHaIu3a

[IpumeHeHne NMpou3BOAHON K MCCIEAOBAHMIO (DYHKIIMIT HA MOHOTOHHOCTh U
sKcTpeMyMbl.  Haxoxjnenue  HawOONbIIET0 W HAWMEHBIETOo  3HAYEHUU
HEMPEePbIBHON (YHKIIMKA HA OTPE3KE.

[IpuMeHeHnEe NPOU3BOJHOM I HAXOXKACHUS HAWJIY4llero pELICHUS B
NPUKJIAJAHBIX 3ajadyax, JUIsl OINpEIENIeHHs] CKOPOCTM W YCKOPEHHs Mpolecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBooOpa3HbiX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuia HaxoXIeHUs TepBOOOPA3HBIX.

HNnTerpain. ['eomeTprueckui CMBICJI VHTErpaa. Brruncnenue
onpenenéHHoro uHTerpana no gopmyne Hetotona-JIeibuua.

[IpuMeHeHue uHTerpana g HAXOXKIACHUS IUIOMIaACH IUIOCKUX GUryp H
00BEMOB TEOMETPUIECKUX TEII.

[Ipumepnr pemenuii auddepeHIUaNbHBIX YpaBHEeHUN. MaremaTnueckoe
MOJICIMPOBAaHUE pEANbHBIX IMPOLECCOB C NOMOILIBI  AuddepeHIruaIbHbIX
YpPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINH 00YYaOIIEeToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCUHCKOro  OOIIeCTBa,  MpEACTaBICHUE O
MaTeMaTUYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBJICHUI,
MpOLeyp TPaKTAaHCKOTO oOmmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHHUE
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMU B COOTBETCTBHM C HX
GyHKIMSIMHY ¥ HA3HAYCHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPa)KJAaHCKON HMJIEHTUYHOCTU, YBOKECHHS K
MPOIJIOMY U HACTOSIIIIEMY POCCUHCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCHICKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHUYE€CKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHH B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX LEHHOCTEH POCCUICKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEJICHMS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNW HAyKH M JIEATEIIbHOCTbIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/ia B TOCTPOCHUE YCTOMUMUBOTO OYIyIIETO;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYAsT ACTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, O0BEKTOB, 3a/1a4, PEIICHUHA, PACCYKICHUH, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYyHbIX BUJIOB UCKYCCTBA;

5) pu3u4YeCKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTEMAaTHUYECKHWE 3HAHHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3J0pPOBBIO (3I0POBOC IHMTAaHHE, COATAHCHPOBAHHBIA PEXKUM 3aHIATHH WU
OTJIbIXa, peryisipHas ¢uznueckass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEILHOCTHIO;

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTh K TpPYyHy, OCO3HAaHWE IIEHHOCTU TPYAOTIO0OUs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOMW  JACSATENBHOCTH, CBA3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccur U peaqr30BbIBATH COOCTBEHHBIE KU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3oBaHHIO U
caM0oOOpa30BaHUI0 Ha TPOTSHKEHWHM BCEHW JKM3HHM, TOTOBHOCTh K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUUECKUX 3a/1a4y MaTeMaTUYeCKON HaMPaBJICHHOCTH;

7) 3K0JIOTUYECKOT0 BOCIIMTAHMS:

cOpPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYPhl, TIOHMMAaHWE BIWSHHUS
COIIMATbHO-?KOHOMUYECKUX IPOILIECCOB HA COCTOSIHUE MPHUPOJHON U COIMATBHOMN
Cpellbl, OCO3HAHHE TJI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OPUCHTAIIHS
Ha TIPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelmeHusl 3amad B o0JacTu
OKpY’Karolel cpelibl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKU HUX BO3MOXXHBIX
MOCJEACTBUN JIJISl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOr 0 NMO3HAHMSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHUsI HAyKU U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAHUE
MaTeMaTUYeCKOW HayKh Kak c]epbl 4YeTOBEUECKOW esATeTbHOCTH, JTAaloB €€
pa3BUTHSL M 3HAYUMOCTH JJIi PA3BUTHSA IIMBWIM3AIUM, OBJIAJCHHUE S3BbIKOM
MaTe€MaTUKXM W MaTeMaTU4YeCKOM KyJbTypOH KakK CpEICTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESATEIbHOCTD
WHJMBUAYAJILHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHUBEPCATbHbIE YUeOHbIe 1eiicTBUSA

ba3oBrble 1oruyeckue 1eicTBuA:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXAYy TOHATHAMH, (HOPMYIUPOBATH
OTIpEJICIICHMSI TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIAaCcCHU(DUKAIUH,
OCHOBaHMsI /7151 0000IIEHHS 1 CPAaBHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (HOpMyIupoBaTh U  TPEOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHIUYHbBIE, YACTHBIE U OOIIHNE, YCIOBHBIE;

BBISIBIISITh MAaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MTPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJFOJCHHUIX M YTBEPKIACHUSAX, MpEIIaratb KPUTCPHH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMIL;

JienaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHU 110 aHAJIOTHH;

MPOBOIUTH CAMOCTOSATEIBHO JI0Ka3aTeIhCTBA MATEMATHUECKUX yYTBEPKACHUN
(TpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTAIINIO, TIPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh crmoco0 pemnieHuss ydeOHOW 3amauu  (CpaBHUBATh HECKOJBKO
BapUAHTOB  pCIICHUs, BBHIOMpAaTh HauOoJiee TMOAXOAAIIMA ¢ y4ETOM
CaMOCTOATENILHO BBIIEJICHHBIX KPUTEPUEB).



ba3oBble ucciaegoBate/ibCKue 1eiiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEN0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
bopMynupoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHHUE;

MIPOBOJAUTH CAMOCTOSITENIbHO CILUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIEOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00bEeKTa, SBJICHHUS, TIPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMu, SIBJICHUSIMHU, TTPOLIECCAMH;

CaMOCTOSITeILHO (HOPMYIMpPOBaTh O00OOIIEHUS W BBIBOABI MO PE3yjIbTaTam
MPOBEJAEHHOTO  HAOIONCHUS, UCCIEJOBaHUsA, OIEHUBATh  JIOCTOBEPHOCTH
MTOJTYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoIlecca, a TaKKe BBIIBUTATh
MPENOJIOKEHUSI O €T0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmanmeii:

BBISIBIISAITH AeUIIUTH UHPOPMAILIUU, JAHHBIX, HEOOXOIUMBIX JJIsi OTBETa Ha
BOIIPOC U JIJI PELICHUS 33]1a4H;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETUPOBATh MHGOPMAIMIO PaA3JIMYHBIX BHUAOB U
dbopm npeacTaBIeHNUS,

CTPYKTYpHUpPOBaTh MH(OpMAINIO, MPEJICTABISITh €€ B pa3luyHbIX (opmax,
WJUTIOCTPUPOBATH TpadUUuecKy;

OLICHUBATh HaAEKHOCTD uH(bOopMaIuu o CaMOCTOSITEIIbHO
c(hOpMYyJTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBeEpPCcAJbHbIE YUeOHbIe 1elCTBUSA

OoOmenmue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
IEeasIMU  OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOKO TOYKY 3pPEHUS B
YCTHBIX U MHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy pPEIICHUS 3aJayH,
KOMMEHTHPOBATD MMOJYyYCHHBIN pe3yJIbTarT;

B X0Jie 0OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMO TEMBI,
npoOJieMbl, pelIaeMoil 3ajayd, BBICKA3bIBATh UJEH, HAICJIEHHbIE Ha TIOUCK
pEelIeHUs, COIMOCTABIATh CBOM CYXKACHUS C CYXICHUAMHU APYTUX YUYaCTHHKOB
Jajgora, oOHapyXKUBaTh Pa3iMyue M CXOJICTBO TO3UIIMH, B KOPPEKTHOH (opme
bopMyIIHpPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEACTABIIATh PE3yJIbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIIeOBaHMUSI,
MPOEKTa, CaAMOCTOSITEJIbHO BBIOMpATh (QopMaT BBICTYIUICHUS C Y4€TOM 3ajad
MpPE3CHTAIMU U OCOOCHHOCTEN ayIUTOPHHU.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE el cTBUSA



Camoopranuzamnus:

COCTaBJISATh IIJIaH, AITOPUTM PEIICHUS 3a/1aud, BBIOUpATh CIIOCOO pelieHus ¢
Y4ETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MHGOPMAIIUU.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIA MHTEJIEKT:

BJIaJIeTh  HaBBIKAMH  IIO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHHUS
COBEPIIIAEMBIX JEUCTBUM M MBICIMTEIBHBIX MPOILIECCOB, UX PE3YJbTaTOB, BIaJACTh
criocobamMu CaMOIIPOBEPKH, CaMOKOHTPOJIS TIpoIlecca W pe3yjibTaTa peIieHUs
MaTEMaTHYECKOM 3a/1a4H;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a7auH,
BHOCHTh KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX 0OCTOSATEIIBCTB, JAHHBIX,
HaWJICHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIN U YCIOBUSIM, OOBSICHATh MPUYUHBI
JIOCTUKEHUS WIM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJUTh OIIHUOKY,
JIaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY.

CoBMmecTHasI 1eSITEJIbHOCTD:

MIOHUMAaTh M MCIIOJIB30BaTh MPEUMYILECTBA KOMAHJAHON M WHIWBHUIYaJIbHOU
paboThl MpU peHeHUH Y4YeOHBIX 3ajady, MNpPUHUMATh I€JIb COBMECTHOM
JIeATEeNIbHOCTH, TUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOThl, pacmnpenessiTh
BUJIbI pabOT, JOrOBapuBaTHCS, OOCYXKIaTh TMPOLECC M PE3yJbTar padoOThI,
0000111aTh MHEHHSI HECKOJIBKUX JTIOJICH;

y4acCTBOBaTh B TPYIIOBBIX (hopMax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» M HHBIC), BBINOJIHATH CBOKO YacTh paboOThl U
KOOPAUHUPOBATh CBOU JACHCTBHUS C JPYTMMH YJE€HAMH KOMAaH/[IbI, OIICHUBATh
Ka4eCTBO CBOEr0 BKJIaja B OOIIUH MPOAYKT IO KPUTEPHSIM, CPOPMYITUPOBAHHBIM
YYaCTHUKAMU B3aUMOJEHCTBUSI.

IHNPEAMETHBIE PE3YJIBTATBI

K xonmy oO0yuenuss B 10 kjacce oOydyarouuics MOJYYUT CIIETYIOLIUE
NpEeIMETHbIE PE3yNbTAaThl O OTACIbHBIM TeMaM paboyeil mporpaMMmbl y4eOHOTO
Kypca «Anre0pa U Hadyajla MaTEMaTUYECKOTO aHATU3a»:

Yucaa v BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH TMOHATHSIMHU: PAIMOHATIBHOE YHCIIO, OECKOHEYHas
nepuoauyeckas JapoOb, MPOLEHThI, HPPALMOHATIBLHOE YHUCIO, MHOXECTBA
PALMOHAJIBHBIX U JICMCTBUTENIBHBIX YUCET, MOAYJIb JEHCTBUTENBHOTO YUCIIA;

OPUMEHSATh JpoOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJAHBIX 331ad U3
PA3JIUYHBIX OTPACIIEV 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSITH MPUOTMKEHHBIC BEIYUCIICHUS, MIPABUiIa OKPYIJICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BbIUYUCIICHHUI;



CBOOOJIHO ONEpUPOBATh MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCIOJIB30BAaTh MOAXOIAIIYI0 (DOpPMY 3aIlMCU NEUCTBUTEIBHBIX YUCEI IJIsl pelIeHUs
MPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOOJHO ONEPUPOBATH MOHATHEM: apUPMETUUYECKUN KOPEHb HATypajbHOU
CTEIICHH,;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM ITOKA3aTeNeM;

CcBOOOIHO OMNEpUpPOBaTh MOHATHUSAMU: JIOTapudM UHcIa, JECATHYHBIE U
HaTypaJbHbIE JIOTapUu(PMBbI;

CBOOOJTHO OMEpUPOBATH MOHATUSIMHU: CHHYC, KOCHMHYC, TaHT€HC, KOTaHTE€HC
YUCJIOBOT'0 apTyMEHTA;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHUHYC U apKTAHTE€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHHs U HEPaBEeHCTBA:

CBOOOJHO OIEPUPOBATh MOHSATUSAMHU: TOXKJIECTBO, YPABHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIECTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPAa3lIMYHblE METOJbl PEIICHUs pPALMOHAIBHBIX U JApOOHO-
palMOHAJbHBIX ypPaBHEHWH, MPUMEHATh METOJ HWHTEPBAJIIOB ISl PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUSMM: MHOTOYJIEH OT OJHOW MEpPEMEHHO,
MHOTOWIEH C ILeNbIMA KO3(PUIMEeHTaMu, KOPHM MHOIOWIEHA, MPUMEHSThH
JIEJIEHUE MHOTO4YIEHA HA MHOTOWIEH C OCTAaTKOM, Teopemy besy u teopemy Buera
JUISl pENIeHUs 3a/1a4;

CBOOOJHO OMNEPHUPOBATH TOHATUSAMHU: CHUCTEMa JIMHEWHBIX ypaBHEHUH,
MATpUIA, ONPEAECIUTENIb MATpUlbl 2 X 2 W €ro TeOMETPUYECKUU CMBICI,
UCII0JI30BaTh CBOMICTBA ONpENEeNuTeNs 2 X 2 Juisl BBIYUCIICHHS €ro 3HayeHus,
MPUMEHSTh ONPEACIIUTENIN [JI1 PELIECHUS] CUCTEMbl JIMHEWHBIX YpPAaBHEHHI,
MOJENUPOBATh PEANBHBIE CUTYAIIMU C MOMOILIBK CUCTEMbI JUHEWHBIX YPaBHEHUN,
MCCIIEIOBATh IIOCTPOEHHBIE MOJEIHM C IOMOIIBIO MaTPULl W ONPENEIUTEIICH,
MHTEPIIPETUPOBATH IOJIyYEHHBIN PE3yIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM C KOPHSIMH [UIsi TMpeoOpa3oBaHUs
BBIPAKCHU;

BBITIOJIHATH MPE0OPA30BAHMS YHCIOBBIX BBIPAKEHUH, COJEPIKAIINX CTETICHH C
palMOHAJIbHBIM [TI0KA3aTEeIIEM;

UCII0JIb30BaTh CBOICTBa aorapu(pMoB LISt npeoOpa3oBaHus
Jorapu(MUYECKUX BBIPAKECHUIA;

CBOOOJTHO OMEpPUPOBATH MOHATUSIMH: HUPPAIMOHAIIBHBIE, MOKa3aTelIbHbIE H
Jorapu(MUYECKUE YPaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUILI0 PABHOCUIIBHBIX
IIEPEXOI0B WIIA OCYIIECTBIISAA IPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE POPMYJIBI Ui IPeoOpa3OBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHHUI;

CBOOOIHO OMEpHUPOBATh TMOHITHEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
OPUMEHATH HEoOXoAumble (GOpMYyNbl  JUIsi  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUII;

MOJICJIMPOBaTh pealibHble CUTyallud Ha S3bIKE€ anreOpbl, COCTABIATH
BBIpQXXECHUS, YpaBHEHHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJauyd, HCCIEA0BATh
MOCTPOEHHBIE MOJIEJIH C UCIIOJIH30BAHUEM alllapaTa ajireopsbl.

DyHKIUN U TPaPUKU:

CBOOOJHO OINEpPUPOBATH MOHATUAMU: (DYHKIUS, CIOCOOBI 3aaHusl (DYHKIIUH,
B3aMMHO OOpaTHble (QYHKIUK, KoMMo3uius GyHKIuUA, Tpaduk QyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE MTpeoOpa3oBaHus rpaukoB PyHKIUH;

CBOOOIHO OMNEPHPOBATh TOHATUSAMU: OOJACTH OMpPENETICHHUS U MHOXXECTBO
3HaYeHUH PyHKINU, HYTU (YHKIHH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOO/IHO OINEpPUPOBaTh MOHATUSMH: UETHBIE M HEUYETHBIE (YyHKUUH,
nepuoanyeckre QyHKUUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMyMBbI U
MUHUMYMBI (DYHKIMHM, HauOOJblIee W HaUMEHblIee 3HauYeHHe (QYHKIMH Ha
IPOMEXKYTKE;

cBOOO/IHO OTNEpPHPOBATh MOHATUSAMHU: CTENEHHAs (YHKIUS C HATYPaTbHBIM U
[ENBIM TOKa3zarenaeM, rpapuKk CTENeHHOW (YHKIMH C HATYpaldbHBIM U IEJIbIM
nokasaresieM, rpaduk KOpHS N-Oi cTemnmeHu Kak (yHKIHH OOpaTHOW CTENEeHH C
HATYypaJbHBIM OKa3aTeJeM;

ONEpUPOBATh TIOHATUSAMHU: JUHEHHAs, KBaJApaTUYHAS U JIPOOHO-THHEWHAs
(GYyHKIUH, BRITIONHATH 3JIEMEHTAPHOE UCCIIET0BAHUE U IOCTPOCHUE UX TPAPUKOB;

cBOOOJIHO ONEpUPOBATh MOHATHAMH: IOKa3aTelbHas M Jorapudmuyeckas
GbyHKIMHA, UX CBOMCTBA U TpaUKH, MCIOIH30BaThb MX TpaQUKUA JIS PEIICHUS
YPaBHEHHU;

CBOOOJIHO OMEpUPOBATh TOHATUSAMU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
oIpeieTIeHIe TPUTOHOMETPHUUECKUX (QYHKIUI YMCIOBOTO apryMEHTa;

UCIONB30BaTh TIpauku (yHKUMH JUIs  HCCIEIOBAHUA MPOLECCOB U
3aBHCUMOCTEN NpU pelIeHUH 3a7a4d U3 JPYrHX Y4eOHBIX MPEIMETOB U pealbHOMN
’KU3HU, BBIPAXKATh (POpMyJIaMH 3aBUCUMOCTH MEXKITy BETUUMHAMU;

Havasa maTreMaTH4ecKoOro aHajm3a:

CBOOOIHO OMEpUPOBATh MOHATUSAMHU: apumeThyeckas U TeoMeTpUdecKas
mporpeccusi, 06CKOHEUHO yOBIBArOIasi TeOMETPUUECKasi POTrpeccusi, TMHEHHBIN 1
AKCIIOHEHIIUATBLHBIN pOCT, (OpMyJia CIOXKHBIX MPOIEHTOB, UMETh MPE/ICTABICHUE
O KOHCTAaHTE;

UCTIONB30BaTh MPOTPECCHU MJIs PEIICHUs PEalbHBIX 3a/Jad MPUKIIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMMU: ITOCIIEIOBATENIbHOCTD, CIIOCOOBI 3a/1aHUs
IIOCJIEI0BATEIIBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKIEHUsS MAaTeMaTHYECKOrO0 aHajau3a Kak aHaliu3a
OCCKOHEUYHO MAJIbIX;

CBOOOJHO OMEpPHPOBaTh TMOHSATUSMHU: HENpPEPbIBHbIE (DYHKIHMH, TOYKHU
paspsiBa rpaduka GyHKIHUHA, aCUMIITOTHI Tpaduka QyHKINY;

CBOOOJIHO OMNEpUpOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTpPE3KE,
IPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKLUHI IJIs1 peLICHU 3a/1a4;

CBOOOJHO OINEpPUPOBATH MOHATUSMHU: TIEpBasi W BTOpas IMPOU3BOJHBIC
(GyHKLIMH, KacaTelbHas K rpaduKy QyHKIUY;

BBIYUCIIATH IIPOU3BOJHBIE CyMMBI, IIPOU3BEICHHUs], YACTHOIO U KOMIIO3ULIMU
NBYX (PyHKUUH, 3HATh IPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN M (U3MYECKUN CMBICT MPOU3BOJHOM st
pemeHus 3aaad.

MHokecTBa U JIOTHKA:

CBOOOJIHO  ONEpUpPOBaTh  MOHATUSAMHU:  MHOMKECTBO, ONEpaluud  Haj
MHOXECTBAMU;

MCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisl ONIMCaHUs PEaJbHbIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEPUPOBATH IOHATUAMH: OIPEACICHHE, TEOpEMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MaTeMaTHUYECKOI0 00BEKTa, J0KA3aTeIbCTBO, PABHOCUIIbHBIC
YPaBHEHUS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kJjacce oOydyaromuiicss TOJYYUT CIICIYIOIINE
IPEIMETHBIE PE3yNbTAaThl O OTACJIBHBIM T€MaM paboyeill mporpaMMmbl y4eOHOTO
Kypca «Anrebpa v Hayajla MaTeMaTHYECKOTO aHATu3ay:

Yuciia 1 BbIYHCICHHSA:

CBOOOJHO OMEpUpOBaTh MOHATUSIMHU: HATypaJlbHOE M 1EJI0€ YHCIIO,
MHOKECTBA HATypPaJbHBIX M LEJbIX YUCEN, MCIOIb30BaTh NPU3HAKU JIEIUMOCTHU
uensix ynucen, HOJ[ u HOK nHarypanbHbIX yncen s penieHus 3ajad, IpUMEHSITh
anroput™m EBkina;

cBOOOJIHO ONEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alKChiBaTh
HATypaJIbHBIC YKUCJIA B PA3IIMYHBIX [TO3UI[MOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OMNEpUPOBATh MOHATUAMH: KOMIUIEKCHOE YHCIO U MHOXKECTBO
KOMILJIEKCHBIX YHWCEJ, MPEACTaBIATh KOMIUIEKCHBIE UYHCIAa B areOpanvyeckod u
TPUTOHOMETPHUUYECKON (hopMe, BBIMIOJIHATH apu(pMETHUECKHE Olepaluy ¢ HUMU U
n300paxkaTh Ha KOOPJMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA!



cBOOOJIHO OMEpUPOBATHh MOHATUSMU: HppalOHAIbHbIE, MOKa3aTelbHbIE U
jgorapu(MHUUYECKUE HEpPaBEHCTBA, HAXOAUTb MUX PEUIEHUS C  I[IOMOIIBIO
PaBHOCWJIBHBIX NIEPEXOIOB;

OCYUIECTBJIATH OTOOpP KOpPHEM NpH pElEeHUHU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OIEpPUPOBaTh MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOoAuMble (OpMYJbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPHUPOBATH MOHATUSMU: CUCTEMA U COBOKYMHOCTb YPaBHEHUH U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEW pallMOHAIbHBIX, UPPALIMOHAIBHBIX, [TOKA3aTEIbHBIX U
Jgorapu(MUUYECKUX YpaBHEHUM U HEPABEHCTB;

pemarhb panuoHalIbHBIE, UppalMOHAJIBHBIE, MOKa3aTebHbIE,
JorapuMUYeCKue W TPUTOHOMETPUYECKHE YpaBHEHHS U  HEPaBEHCTBA,
coJiepKalliie MOAYJIM U apaMeTphl;

OPUMEHATH TpaduyecKue METOIbI JUIsl PEelICHUs] YpaBHEHUI U HEPAaBEHCTB, a
TAKK€ 3a/1a4 C IapaMeTPaMHU;

MOJICJIMPOBAaTh peajbHbIE CUTyallMd Ha $3bIKe anreOpbl, COCTABISTH
BBIDAKECHUSI, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMbl IO YCJOBHUIO 3a/layW,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHMEM ammapara anreopsl,
MHTEPHPETUPOBATH NOJIYYEHHBIA PE3YIIbTAT.

DOyHKUUM U TpauKu:

CTpOUTh TpadUKU KOMMIO3UIMU (PYHKIUNH C MOMOILBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOUTH TeoMeTpHueckue o0pa3bl ypaBHEHHMM W  HEpPaBeHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJHO ~ OINEpUPOBATh TMOHATUSAMHU: TpaQUKA TPUTOHOMETPUUECKUX
dynkumi;

OPUMEHATh (QYHKIMH i1 MOJCIHUPOBAHMUS M HCCIEIOBAaHUS peallbHbIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJm3a:

UCIIOJIb30BaTh MPOU3BOJIHYIO JUIsl UCCIIEOBaHMsI (PyHKIIMM Ha MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HAUOOJbIIEe U HAMMEHbLIEE 3HAUCHHS (DYHKIMU HENPEPHIBHOM Ha
OTpE3KE;

WCIIOJIB30BaTh IPOM3BOJHYIO JUISl HAXO0XKJIECHHS HAWIY4dlIEro peuIeHUs B
OPUKIAAHBIX, B TOM 4YHCIE COLMAJbHO-DKOHOMHMYECKHMX, 3ajauax, s
ONpPENENICHUs] CKOPOCTH W YCKOPEHHWs NpolLecca, 3aJaHHOro (QOopMyJIod WU
rpaduxom;



CcBOOOJIHO OMEpUPOBATh MOHATUSAMU: IEpBOOOpa3Hasi, ONpeAeIEHHbIN
UHTETpaJl, HAXOJIUTh TEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKIUHA M BBIYHCIATH
uHTerpai no gpopmyne Hetotona-Jlenonuna;

HAXOAMTH IJIOMIAN TIOCKUX GUTYP U OOBEMBI TEN C TOMOIIBIO0 UHTETpaa;

UMETh NPEJCTaBICHHE O MaTeMAaTUYECKOM MOJCIMPOBAHUM HA TMPUMEPE
cocTaBiieHUs U] PepeHITNaIbHBIX YPABHEHHUI;

peliaTh MpUKJIaJHbIe 3a7aud, B TOM YHUCJIE COLUAIbHO-DKOHOMUYECKOTO U
(GU3NYECKOTO XapaKTepa, CpeACTBAMU MAaTEeMAaTHICCKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
Kosn4yecTBo yacoB JJIeKTPOHHBbIE
Ne HanMmeHnoBaHue pa3jeiioB U TeM (uudpossbie)
n/n NPOrpamMMmblI Bcero Konrponbneie — Ipaxtireckie o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenI

MHO0€eCTBO 1€HCTBUTENBHBIX YUCEI.

MHorowiensl. PanimonanbHble ypaBHEHUS U 24 1

HepaBeHCTBa. CUCTEMBI IMHEWHBIX

ypaBHEHUH

Oynkuun 1 rpapuku. CreneHHas QyHKIUS ¢ 12 1

LIEJIBIM TOKa3aTeseM

Apudmernueckuit KopeHb N-0if cTeneHu. 15 1

HppanmoHanpHble ypaBHEHUS

[TokazarenpHas pyukmus. [lokazarenbHbie 10 1

YPaBHEHUS

Jlorapudgmuueckast QyHKIUS. 18 1

Jlorapudmuyeckue ypaBHEHHS

TpuronomeTpruyeckue BeIpakKeHUs U 29 1

YPaBHEHUS

[TocnenoBaTeIbHOCTH U IPOTPECCUU 10 1

Henpepsieable pynkuuu. [IpousBoanas 20 1

[ToBTOpenue, 0000IICHNE, CHCTEMATH3AIUS 5 5

3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



11 KITACC

Kouan4yecTBo yacos JJIeKTPOHHbIE
Ne HanmenoBanue pa3ieiioB 4 TeM (uudpossbie)
n/n NMPOrpamMMbl Bcero Konrpombnrie  Ipaxtiriecke o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI

UccnenoBanue QyHKIHIA ¢ TOMOIIBIO 29 1

MIPOU3BOAHOM

[TepBooOpasHast 1 MHTETpa 12 1

I'paduiku TpUroHOMETPHUUECKUX (PYHKITHIA. 14 1

TpuronomeTpuueckue HepaBeHCTBA

UppanmonanbHble, TOKa3aTeIbHbIE U 24 1

norapudMuyeckre HepaBeHCTBA

KomriekcHbie uncia 10

Harypasnbnble u nienbie yucia 10

Cuctemsl parmoOHAIBHBIX, UPPAITMOHATBHBIX

MOKAa3aTeNIbHBIX U JIOTapU(PMUIECKUX 12 1

ypaBHEHUH

3amaun ¢ mapameTpamu 16 1

[ToBTOpenue, 060061IeHNE, CUCTEMAaTH3aIUS 16 5

3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0






IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo yacoB DJIeKTPOHHBIE
Ne Hu@poBbIe
u/n Tema ypoka Beero Kontpoabubie IIpakTuuyeckue 0BpazoBaTeNbHBIe
padoThI padoThI pecypenI
1 [[MHOkecTBO, onepalii HajJi MHOYKECTBAMU 1
U UX CBOMCTBA
2 Juarpammsbl Diinepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
ammapara Jijisl peleHus 3a1a4
PanmonanbsHbie ynciaa. OOBIKHOBEHHBIC U
4 JECATUYHBIEC TPOOH, IPOLIEHTHI, 0ECKOHEUHBIE 1
MepuoInYecKue 1poou
Parmonansubie yncia. OOBIKHOBEHHBIC U
5 JECSITUYHBIC TPOOH, TPOLIEHTHI, OECKOHEUHBIC 1
nepuoAnYecKrue Apoou
6 [Ipumenenue npoOeit U MPOLIEHTOB TSt 1
pelIeHUs TPUKJIIAIHBIX 3a/1a4
; [Tpumenenue apobeii 1 IPOIECHTOB IS 1
penieHus TPUKIAIHBIX 3a7a9
8 JHeiicTBuTenbHble yucia. Palimonansubie U 1
HppALMOHATIbHBIE YHCIIa
9 ApudmMernueckue oreparuu ¢ 1
JCUCTBUTEIbHBIMU YHCIIAMU
10 Monaynb IeMCTBUTEIBHOTO YUCTIA U €T0 1

CBOMCTBA



11

12

13

14

15

16

17
18

[TpubmmxE€HHBIC BEIYUCIICHUS, TPABUIIA
OKpYTJIEHUS, IPUKUIIKA U OLIEHKA pe3yJbTaTa
BBEIYHCIIEHUN

OCHOBHBIE METOBI PEIICHUS TICIBIX U
JIpOOHO-pallMOHANILHBIX YpaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOBI PEIICHUS IIETbIX U
TpOOHO-pallMOHATBHBIX YPaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METOBI PEIICHUS IENbIX U
JIpOOHO-pallMOHATFHBIX YPaBHEHUN U
HEPAaBEHCTB

MHOro4ieHsl OT OHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHAa HA MHOTOYJIEH C
ocratkoM. Teopema besy
MHorouwieHsl ¢ 1eabIMi KO3 hUIIMeHTAMH.
Teopema Buera

Pemenne cucreM TMHENHHBIX YpaBHEHUN

Pemienue cuctem JTMHEHHBIX YpaBHEHHI

19

Martpuna CUCTEMBI JINHEWHBIX YPaBHEHUMN.
Onpenenurens MaTPULBI 2X2, €ro
Ir€OMETPUUYECKHI CMBICII U CBOMCTBA;
BBIYHCIICHUE €r0 3HAYCHUS

20

21

Ornpenenurens MaTPUILI 2X2, €T0
F€OMETPUYECKUI CMBICIT U CBOMCTBA;
BBIYUCIJICHUC €TI0 3HAYCHUA

IIpuMeHeHne onpenenuTens s PeLICHUs
CUCTEMBI JINHEWHBIX YPaBHEHUU



22

23

24

Pemenue npukiaaHbpIX 3a/1a4 ¢ IOMOUIbIO
CUCTEMBI JINHEWHBIX YPaBHEHUN
Pemenue npukiaaHbIxX 3a/1a4 ¢ IOMOULIbIO
CUCTEMBI JINHEWHBIX YPaBHCHUU
Konrponsnas pabora: "PanuonanbHble

ypaBHEHHUs U HepaBeHCTBA. CHucTeMBl
JUHENHBIX YpaBHEHUN"

25

DyHKIUSA, CIOCOOBI 3aaHus () YHKITHH.

B3aumuo obGpatusie ¢pynkuuu. Kommnosuus

byHKIHHA

26

27

28

29

30

I'paduk pynkunu. dnemeHTapHbIE
npeoOpazoBanus rpadukoB GyHKINUN
OO6nacTh orpeeneHus: © MHOXECTBO
3HaueHu# Gpynkuun. Hymu GyHkimm.
ITpomexyTKH 3HaK IOCTOSIHCTBA

YéETHble U HEYETHBIE (PYHKIIHUU.
[Tepuonnueckue ¢pynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

MaxkcuMyMBbl 1 MUHUMYMBI (DyHKIIHH.
HauOonpiiee 1 HauMeHblee 3HaYeHNE
(GYHKIHU HAa IPOMEXKYTKE

Jluneitnasi, kBagpaTHuHas u 1poOHO-
nuHenHas QYHKITIT

31

32

3J'I€MCHTapHOG HCCICA0OBAHUC U ITOCTPOCHUC

rpaduKoOB ATUX PYHKITUN

BHCMCHTapHOC HCCICAOBAHNUC U ITIOCTPOCHUC

rpaduKoB 3THX PYHKUIUI

33

CreneHnb ¢ MeIBIM ITOKa3aTeaeM. buHom



Hrrotona

Crerens ¢ LICJIBIM TTOKa3aTeleM. buaom

34 Hprorona

35 CreneHHas QyHKLUS C HATYPAJIbHBIM U
1esbIM nokasareseM. E€ cBoiicTBa u rpaguk

36 Konrponsnas padora: "CreneHHast QyHKIIHS.
E€ cBoiicTBa u rpadgux"

37 Apudmernueckuil KOpeHb HATYPaTbHON
CTEIICHU U €TI0 CBOMCTBA

38 ApudmeTrnueckuii KOpeHb HATYpaTbHOU
CTEIIEHU U €T0 CBOWCTBA

39 [IpeoOpazoBanHms YUCITOBBIX BHIPAKEHUH,
COJIEprKaIINX CTETIEHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHIA,
COJIEprKaIIMX CTETNIEHU U KOPHU

41 [IpeobpazoBanHms YUCITOBBIX BHIPAKEHUH,
COJIEpIKaIMX CTETIIEHU U KOPHU
Hppannonanbubie ypaBHeHUA. OCHOBHBIE

42 METO/Ibl PEeIICHUs UPPALIUOHATIBHBIX
ypaBHEHUH
Wppaunonanshelie ypaBHeHUs. OCHOBHbIE

43 METO/Ibl PEIIEHUS] UPPALMOHATIBHBIX
ypaBHEHUH
WppanmonaneHele ypaBHeHUs. OCHOBHbBIE

44 METO/BbI PEIICHUS UPPALMOHAIBHBIX
YpaBHEHUH

45 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUU

MPPALMOHAIBHBIX YPaBHEHUN



PaBHOCHIIBHBIE IEPEXO/BI B PEICHUU

46 UPPaLMOHAIbHBIX YPaBHEHUM

47 PaBHOCHIIBHBIE IEPEXOBI B PEILIEHUN
UppaLMOHATIbHBIX YPaBHEHUM

48 PaBHOCMIIBHBIE IEPEXOBI B PELLIEHUU
UPPaLMOHAIbHBIX YPaBHEHUM
CaoiicTBa 1 rpaduK KOpHS N-0M CTENEHU KaK

49 (GyHKIMH 0OpaTHOW CTENEHU C HATypaTbHBIM
II0Ka3aTeseM
CaoiicTBa 1 rpaduK KOpHs N-0ii CTETIEHU KaK

50 GbyHKIMH 0OpaTHON CTENEHU C HATypaTbHBIM
IIOKa3aTeseM
Konrponsnas pabora: "CpoiicTBa u rpagux

o1 KOpHs N-o¥ crenenu. MppanroHanbHbIe
ypaBHEeHUs"

59 Crenens ¢ pallMOHaIbHBIM [TOKA3aTENEM U €€
CBOMCTBA

53 Crenens ¢ pallMOHaIbHBIM [TOKA3aTENEM U €€
CBOICTBa

54 Crenenb ¢ palmoHaIbHBIM MOKa3aTeIeM U €€
CBOMCTBA

55 [TokazarenbHast pyHKIMS, €€ CBOWCTBA U
rpadux

56 Hcnonb3oBanue rpaduka GyHKIUN AT
pelIeHns] ypaBHEHUI

57 Hcnons3oBanue rpaduka GyHKIUN A5
peuieHus: ypaBHEHUI

58 ITokazarenbHble ypaBHEeHUSI. OCHOBHBIE



MCTOABI pCIICHUSA ITOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ

ITokazarenbHble ypaBHEHUSI. OCHOBHBIE

> METO/bI pEIICHUS T0KA3aTeIbHBIX YPaBHEHUI 1
60 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE 1
METO/bI peIIeHUs I0Ka3aTEIbHBIX YPAaBHEHUI
61 Konrponbnas padora: "[lokazaTenbHast 1
¢yukus. [lokasatenbHble ypaBHeHUS"

62 Jlorapugm uyucna. ColicTa Jorapudpma 1

63 Jlorapudm uucna. CBoricTBa jJorapudpma 1

64 Jlorapugm umncna. ColicTBa Jorapudma 1

65 JlecsATHYHBIC U HATYPAIbHBIC JTOTAPUPMBbI 1

66 JlecATUYHBIC U HATYpAIbHBIC JTOTapH(PMBI 1

67 [Ipeo6pa3oBanHue BbIpaXXEHH, COIEpPIKALUX 1
Jorapupmbl

68 [IpeobpazoBanHue BBIpaKEHUMN, COIEPKAIITIX 1
sorapu@msl

69 [TpeoOpa3oBaHue BEIpAXKEHUH, COIECPIKAIIINX 1
Jorapu@msl

70 Jlorapudmudeckas pyHkmus, €€ CBOMCTBA 1 1
rpaduk

7 Jlorapudmuueckas GpyHkmms, €€ CBOMCTBA 1 1
rpadux

79 Hcnons3oBanue rpaduka GyHKIUN A5 1
peuieHusl ypaBHEHUI

73 Hcnonb3oBanue rpaduka GyHKIUN A7 1
peleHHs ypaBHEHUH

74 Jlorapudpmuueckue ypaBaeHusi. OCHOBHBIC 1



METO/Ibl pelIeHUs JorapuMUIECKUX
YpaBHEHUI

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METOMBI pEIICHUs JIOTapu(HMUIECKUX
ypaBHEHUH
Jlorapudpmuueckue ypaBHeHusl. OCHOBHBIE

76 METOBI peIIeHUs Iorapu(HPMUIECKUX
YpaBHEHUH

77 PaBHOCHIIbHBIE TEPEXO/IbI B PEIICHUN
Jorapu(pMHUECKUX ypaBHEHUN

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
JorapupMHUUECKUX ypaBHEHUN

79 Konrponbnas padora: "Jlorapugmuueckas
¢bynkuus. Jlorapupmuueckne ypapaenus"

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

81 CuHyc, KOCUHYC, TAHT€HC M KOTAHTCHC
YHCIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIIOBOTO apryMEHTa

83 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIOBOTO apryMeHTa
TpuronomeTpuveckast OKpyKHOCTb,

84 onpe/eICHUE TPUTOHOMETPUIECKUX () YHKITHHA
YHCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

85 OTIpe/ieNIeHue TPUTOHOMETPHUYECKUX (yHKIIUH

YUCJIOBOI'O apryMeHTa



86 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYITBI 1

88 OCHOBHBIEC TPUTOHOMETPUIECKHE (HOPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

90 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKECHUI

01 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIPAYKECHUI

92 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPaKCHUIN

03 IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIPaKCHUIN

94 Pemenne TpuroHoMeTpUYECKUX YpaBHEHHUN 1

95 Pemennie TpUroHOMETpUYECKUX YpaBHEHUIN 1

96 Pemenve TpuroHoMeTpUYECKUX YpaBHEHUM 1

97 Pemenne TpUroHOMETpUYECKUX ypaBHEHUIN 1

98 Pemenre TpuroHoMeTprUYECKUX YpaBHEHUM 1

99 Pemienue TpUroHOMETPHUECKUX ypaBHEHHUN 1

100 Penrenne TpUroHOMETPHUECKUX ypaBHEHHUI 1
Konrponsnas pabdora: "Tpuronomerpudeckue

101 BBIPQ)XCHUS] U TPUTOHOMETPUYECKHE 1
ypaBHEeHUA"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS

102 nocyeaoBaTenbHoCTeH. MeTton 1
MaTeMaTHYECKOW WHIYKITUH

103 MOHOTOHHBIE U OTPaHUYEHHbIE 1

oCICa0BaTCIBHOCTH. I/ICTOpI/ISI aHaJin3a




OECKOHEYHO MaJIbIX

104 Apudmernueckast Iporpeccust

105 I'eomeTpuueckas mporpeccus

106 beckoHeuHo yObIBaroIasi reOMeTpudecKas
nporpeccust

107 CyMMa GeckoHEeUHO yOBIBaroIei
reOMETPUUYECKOH MPOTPECCUH

108 JIMHENHBIN ¥ SKCIOHEHIUAJIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

109 JIMHENHBIN U DKCIOHEHUAJIBHBIN POCT.
Hucno e. DopMyra CI0KHBIX POLEHTOB

110 Hcnonp30BaHne IpOrpeccuu U1l peIeHUs]
pEaJIbHBIX 3aJa4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padota: "[locinenoBarenbHoCTH
u nporpeccun”

112 HenpepbiBHBIE QYHKIUT U UX CBOWCTBA

113 Touxka pa3pbiBa. ACUMIOTOTHI IPa(UKOB
byHKIUH

114 CaoiicTBa (yHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

115 CBoiicTBa (yHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

116 MeToa MHTEpPBAJIOB TSI pEIICHUST HEPAaBEHCTB

117 Meroa HHTEpPBAJIOB ISl PELICHUSI HEPAaBEHCTB

118 Meroa UHTEpPBAJIOB Il PELICHUS HEPAaBEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX

GbyHKIUH 15 peteHust 3a1a4



[IpuMeHeHne CBOWICTB HENPEPBIBHBIX

120
GbyHKIUH 1S pereHust 3a1a4
121 [lepBas u BTOpas NpoU3BOIHBIC PYHKIIUU
122 Omnpenenenve, reOMETPUIECKUI CMBICI
MIPOU3BOAHOMN
123 Onpenenenne, PU3NIECKUN CMBICIT
IIPOU3BOJHOMN
124 VYpaBHeHHE KacaTelbHOU K TpauKy
byHKIIIN
125 YpaBHeHUe KacaTeIbHOU K rpaduKy
byHKIIUN
W3BOJIHBIE JIIEMEHTAPHBIX KUK
126 [IpousBoHBIE 1€MEHTA
OU3BOIHBIE 3JIEMEHTAPHBIX (DYHKITHI
127 IT
128 [IponsBoaHasi CyMMBI, IPOU3BEACHNUS,
YaCTHOTO M KOMITO3ULIUU (QYHKITHI
129 [Tpou3BoHas CyMMBI, IPOU3BEICHHUS,
YaCTHOTO ¥ KOMIO3UIMU (yHKIUH
130 [Tpou3BoHas CyMMBI, IPOU3BEACHHUS,
YaCTHOTO M KOMITO3ULIUU (QYHKIHI
131 KonTponbnas padota: "[IpousBognas”
132 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 06061IeHNE, CUCTEeMaTH3aUs
3HaHuil: "OyHKIMN"
134 HroroBas koHTponbHas paboTa
135 HToroBasi KOHTpOJIbHAsA paboTa
136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS



3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10



11 KITACC

Kosun4yecTBo 4acoB JJIeKTPOHHbBIE
Ne Hara uugposeie

Tema ypoka Konrpoabnsie IIpakTHuyeckue
n/n Bcero u3y4eHusi oOpa3zoBaTe/ibHbIE

padoThI padoThI pecypesr

[IpumeHeHne Mpon3BOTHON K
UCCIeI0BaHMIO (PYHKIMI Ha 1
MOHOTOHHOCTbB U 9KCTPEMYMBI

[IpuMeHeHne MpOu3BOHOM K
UCCJIEIOBAHHIO (PYHKIIMH Ha 1
MOHOTOHHOCTH M SKCTPEMYMBI

[IpuMeHeHne npou3BOIHOMN K
HCCIIeI0BaHMIO (DYHKIIMM Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IpuMeHeHne npon3BOIHOMN K
MCCIIeI0BaHUIO (DYHKIIMI HA 1
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne npon3BOIHOM K

UCCIeIOBaHMIO (DYHKINI Ha 1
MOHOTOHHOCTbH U IKCTPEMYMBI

IIpuMeHeHne pOU3BOIHON K

uccleoBaHuio pyHKIMHI Ha 1
MOHOTOHHOCTbB U 3KCTPEMYMBI

Haxoxxnenue HanOobIIero u
HaVMEHBIIETO 3HAYCHUS HENPEPBIBHOM 1
(GyHKLIUHU Ha OTpe3Ke

Haxoxnenne HanOoJIbIIEero u 1




10

11

HAaUMCHBIIIETO 3HAYCHUS HEIPEPHIBHOM
(GYHKIIUU Ha OTpE3Ke

Haxoxxaenre HanOOJIBIIETO U
HAaMMECHBIIIETO 3HAYCHUS HEMPEPHIBHOM
(GyHKIINM Ha OTpe3Ke

Haxoxxaenue HanOobIIero u
HaWMEHBIIETO 3HAYCHUS HENPEPBIBHOU
(GyHKIIMM Ha OTpe3Ke

Haxoxxnenue HanOobIIero u
HaMMEHBIIIEr0 3HAaYE€HUs HEMTPEPBIBHOM
(byHKLIUHU Ha OTpE3Ke

12

13

14

15

16

Haxoxnenue HanboupIIero u
HaVMEHBIIETO 3HAYCHNS HENPEPHIBHOM
(GYHKLUU Ha OTpE3Ke

[IprmeHeHnre nporu3BOIHOMN AJIst
HaXO0XICHUS HaI/IJ'IquIGFO peIHeHI/HI B
MPUKJIAIHBIX 3a/1a4ax

[IpuMeHeHne npou3BOHOM s
HaXO0XK/IEHUS1 HAWJIY4YIlEero peleH s B
MPUKIIAHBIX 3a7a4ax

[Ipumenenre npou3BOIHON IS
ONpeJIeTICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aIaHHOT0 (POPMYIION UITH
rpaduxom

[IpumeHeHre nponu3BOIHOMN AJIst
ONpeJIeTICHUsI CKOPOCTH U YCKOPEHUS
mporiecca, 3aIaHHor0 GOpPMYIIOi WTH
rpaduxom



17

Kommozumms ¢yHkimii

18 Komnozunus ynkuumit

19 Kommozummst yHKImiz

20 I'eomerprueckue oO6pa3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

21 ['eomeTpuyeckue 0Opa3bl ypaBHEHU Ha
KOOPAMHATHOH INIOCKOCTH

99 Kontponbnas pabora: "Uccnenopanue
GYHKIIHHA ¢ TTOMOIIBIO TIPOU3BOTHOM"

93 [lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPA3HBIX

24 [lepBooOpa3Hble 31eMEHTAPHBIX (DYHKITHIA.
[TpaBuia HaXOXJIEHUS IEPBOOOPA3HBIX

25 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIAN.
[TpaBuiia HaxX0Xk1eHUS IEPBOOOPA3HBIX

26 Hurerpai. I'eoMeTpu4eCKuil CMBICI
UHTErpaja

97 Brruncnenue onpenenéHHOro HHTErpaia
o popmyne Herotona-Jleitouuia

28 Brruncnenue onpenenéHHOro MHTerpata
o ¢popmyne Hrrorona-JIeitOauia

29 [Ipumenenue nnTerpana i HaX0XKACHUS
TUTOINAICH TUTOCKHUX (UTYpP

30 [IpumeHenne nHTerpana Juist HaXOXKACHUS
00BEMOB reOMETPUUECKHUX TEJ

31 [Tpumeps! pemienuit AudpepeHnnanbHbIX

ypaBHEHUH



[Tpumeps perieHuit AudpepeHunanbHbIX

32 .
ypaBHEHUH
MareMaTHuecKoe MOJICIIUPOBaHUE

33 PEATBHBIX MTPOIIECCOB C MOMOIIBIO
nudpepeHInaTbHBIX YpaBHEHUN

34 KoHntponbHas padora: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U IrpapuKu

36 Tpuronomerpuieckue GyHKINU, UX
cBOiicTBa U rpaduKu

37 Tpuronomerpuieckue GyHKINU, UX
CBOWCTBA U rpapuKu

38 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuieckne GyHKINHU, UX
CBOIicTBa U rpaduKu
OT60p KOpHEH TPUTOHOMETPUIECKIX

40 YPaBHEHHUH C IIOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKHUX

41 ypaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT00p KOpHEH TPUTOHOMETPUYECKUX

42 YPaBHEHHUH C IIOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT60p KOpHEI TPUTOHOMETPUUECKHX

YpaBHEHUH C TOMOIIIBIO



TPUTOHOMETPUUECKON OKPYKHOCTH

PemieHne TpUroHOMETPUYECKUX

44
HEPaBEHCTB

45 Pemenne TpUroHOMETPHYECKUX
HEPaBEHCTB

46 Penienne TpUroHOMeTpHUECKUX
HEPaBEHCTB

47 Perienne TpUroHOMETPHUUECKUX
HEPaBEHCTB
KonTtponbsnas padora: "I 'padpuxu

48 TPUTOHOMETPUUYECKHX (YHKIUH.
TpuronomeTpruyeckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IBI PETIICHHSI
HOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IbI PETLICHHSI
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIEC METO/IbI PETLICHHSI
HIOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIEC METO/IbI PEILICHHS
norapu(pMHUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEILICHHS
Jorapu(pMHUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEILICHUS
Jorapu(pMUYECKUX HEPABEHCTB

56 OCHOBHBIEC METO/IbI PEILICHHSI

jgorapu(pMUUECKUX HEPABEHCTB



OcHOBHEBIC MCTOABI pCHICHUS

> UPPaOHATIBLHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHHS
UppalMOHATIHHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHHS
UPPaOHATIbHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IBI PETIICHHSI
UPPAOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTOIBI penIeHNUs
UpPPaLMOHATIHHBIX YPAaBHEHUN
62 ['paduueckue MeTO bl peLIeHUs
UpPPaLMOHATIBHBIX YPAaBHEHUN
63 ['padrueckue METOIBI pEeLICHNUS
NIOKa3aTeJIbHBIX YPaBHECHUH
64 I'paduueckne MeToIBI pemieHNUs
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTO bl peLIeHUs
JOrapuPpMHUUECKUX ypaBHEHUI
66 I'paduueckue MeTOIBI penIeHNUs
Jorapu(pMIUYECKUX HEPABEHCTB
67 I'paduueckue MeTOIBI peLICHNUS
norapu(pMHUECKUX HEPABEHCTB
I'paduueckue MeTO bl peLIeHUs
68 MIOKa3aTeIbHBIX U JIOTapu(pMUIECKUX
ypaBHEHUH
I'pacduueckue METOIBI peLICHUS
69 MIOKa3aTeNIbHbIX U JIOTapu(PMUUECKUX

ypaBHEHUH



70

71

72

73

74

75

76

77

78

['padprraeckue MeTONBI peIICHUS
MOKA3aTENbHBIX U JIOTapu(MUIECKUX
HEpaBEHCTB

I'paduueckue MeTOIBI peLICHNUs
MOKA3aTeNbHBIX U JIOrapu(pMUYECKUX
HEPaBEHCTB

KonTtponsHas pabdora: "MppanuoHanbHeie,
NOKa3aTelbHbIe U JIoTapuMuIeckue
HepaBeHcTBA"

KommnnekcHsle uncia. Anrebpandeckas u
TpUrOHOMETpUYecKast (POPMBI 3aITUCH
KOMIUIEKCHOT'O YHCIIa

KomruiekcHble uncia. Anredpandeckas u
TpUrOHOMETpUYecKast (POPMBI 3aITUCH
KOMIUIEKCHOT'O YHClla

ApudmeTrueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIAMU

Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIAMU
N300paxeHre KOMIIJIEKCHBIX YHCeN Ha
KOOPAMHATHOW INIOCKOCTH
N300pakeHre KOMIUIEKCHBIX YUCe Ha
KOOPJMHATHOM IJIOCKOCTH

79

80

®opmyna Myaspa. KopHu n-oit crenenu
13 KOMIUIEKCHOTO YHClia

®opmyna Myaspa. KopHu n-oii cteneHu
13 KOMIUIEKCHOI'O YHCIIa

81

HpI/IMeHCHI/Ie KOMIIJICKCHBIX UM CCI OJIA



petieHust GU3NIECKUX U TEOMETPUIECKUX

3a1a4

KonTtponbnas padora: "KomruiekcHsie

82 |
qucla

83 Harypasnbnble u nensie yucna

84 HarypanbHble u nensle yucna

85 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
EJTBIX YUCEIl

86 [TprMeHeHre IpU3HAKOB IETUMOCTH
LEJBIX YUCel

87 [IpumeHeHHEe TPU3HAKOB ACITUMOCTH
nensix yncen: HOJl u HOK

88 [TpruMmeHeHre TPU3HAKOB IETUMOCTH
uensix uncesn: HOJl u HOK

89 [TprMmeHeHre TpU3HAKOB IETUMOCTH
LEJBIX YUCeI: OCTaTKH M0 MOAYJIIO

90 [IpumeHeHHEe TPU3HAKOB ACITUMOCTH
LEJIBIX YUCEeJI: OCTATKH [0 MOAYJIIO
[TpyMmeHeHre TpU3HAKOB IETUMOCTH

91 LEebIX YKcell: anroputM EBkinaa as
pEIICHUS 33a/1a4 B IIEJIBIX YMCITIax

92 KonTtponbnas padota: "Teopust menbix
yucen"
CucreMa ¥ COBOKYITHOCTh YPABHEHUU.

93 PaBHOCHIIbHBIE CHCTEMBI i CUCTEMBI-
CJIEJICTBUS

94 Cucrema 1 COBOKYITHOCTb YpaBHEHUH.

PaBHOCHIBEHBIC CHCTEMBI M CHCTEMBI-



CIIEZICTBHUSI

95 OCHOBHBIC MCTO/bI pCUHICHUA CUCTEM U

COBOKYITHOCTEH pallMOHAJIbHBIX YPAaBHECHUHN

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
96 COBOKYITHOCTEW MPPaLMOHAIIBHBIX
YpaBHEHUH

OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U
97 COBOKYITHOCTEH ITOKa3aTeIbHBIX
ypaBHEHUN

OCHOBHBIEC METO/IbI PEIICHHS CUCTEM U
98 COBOKYITHOCTEH MTOKa3aTeIbHBIX
YpaBHEHUH

OCHOBHBIE MCTOABI pCIICHUSA CUCTCM U
99 COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(h)MUIECKUX
ypaBHEHUU

[IprMeHeHre CUCTEM K PELICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3a]a4 U3

101 pas3IMYHbIX 00JIACTEeH HAYKH U pPealbHOM
KU3HH, UHTEPIPETALNs TOTYYSHHBIX
pe3yabTaToB

[IpumeHeHue cucTeM K pereHuto
MaTeMaTUYeCKHUX 3a/1a4 U 3a]a4 U3

102 pas3IMYHbIX 00JIaCTe HAYKH U peabHOM
KHU3HHU, UHTEPIPETALNS TOTYISHHBIX
pe3yIbTaToB



IIpuMeHeHre HEpaBEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3aJ1a4 U3

103 pasTUYHBIX 00JaCTEH HAYKH U peaTbHON
YKU3HU, HHTEPIPETAIUS TOTy4YEeHHBIX
pe3yabTaToOB
Kontposnbnas pabota: "Cucremsr

104 paloHaNbHbBIX, HPPALMOHATEHBIX
MOKA3aTENbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUI"

105 PanyoHaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanumonansHble HEpaBeHCTBaA C
napameTpamu

107 PanmonaapHBIE CHCTEMBI C TapaMeTpaMu

108 HppanmonanbHbie ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMHu

109 HppanmoHanbHble CUCTEMBI C
napaMeTrpamu

110 [ToxazaTenbHbIEe ypaBHEHUS, HEPABEHCTBA C
napaMmeTrpamu

111 [Toka3aTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHeHus,
HEPaBEHCTBA C TapaMeTpaMHu

113 Jlorapupmuueckme CUCTEMBI ¢
napaMeTrpamu

114 TpuronomeTpuueckne ypaBHEHHUS C
napameTpamu

115 TpuroHomeTpuuecKe HEPaBeHCTBA C

napaMeTrpamu



116

117

118

119

120

121

122

123

124

125

126

TpuronomeTpuyecKre CUCTEMBI €
napaMeTrpamu

IToctpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJECIICH pealbHbIX
CUTYAaIMi C IOMOUIBIO YPABHEHUH C
napameTpamu

IToctpoenue u uccnenoBaHue
MaTE€MaTHYECKUX MOJECIIEH PealbHBIX
CUTYyAalUH C IIOMOLIBIO CUCTEM YPABHEHUN
C IapaMeTpaMu

IToctpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJEIIEH peabHbIX
CUTyalUi C IOMOUIBIO CUCTEM YPABHEHUN
C IapaMeTpaMu

KontponsHas pabora: "3amaun ¢
napaMmerpamu”

[ToBTOpEeHME, 0600IICHNE,
cucTeMaru3anvs 3HaHui: "YpaBHeHus"

[ToBTOpenue, 060061IeHNE,
cucTeMmarusanus 3HaHui: "YpaBHeHus"

[ToBTOpenue, 060061IeHNE,
cUCTeMaTH3allus 3HAHUI: "Y paBHCHHUSI.

Cucremsl ypaBHeHHI"
[ToBTOpeHnue, 060061IeHNE,
cuctemaTtusanus 3Hanuil: "HepaBencrna'

[ToBTOpenue, 0600IECHNE,

n

cuctemaTusanus 3Hanuii: "HepaBeHcTBa

[ToBTOpenue, 06001IEHNE,



cucreMartu3anus 3Hanuii: "HepaBencrna"

[ToBTOpenue, 06001ICHNE,

127 cucreMarusanus 3Hanuit: "[IponsBognas u 1
e€ npumeHeHue"
[ToBTOpenue, 060061IeHNE,

128 cucteMaru3anus 3Hanui: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpEeHME, 0000IICHHE,

129 cucreMaru3anus 3Hanuii: "[IponsBogHas u 1
€€ npuMeHeHue"
[ToBTOpenme, 0600MIECHNE,

130 cucTeMartu3anus 3Hanui: "MHTerpat u ero 1
npuMeHeHue"

131 [ToBTOpenue, 06001ICHNE, 1
cucremaTusanus 3Hanuil: "OyHkuun"

132 [ToBTOpEeHME, 0000IICHHE, 1
cucreMaru3anus 3Hanuit: "Oyakuun"

133 [ToBTOpEHME, 0000IICHHE, 1
cuctemaTusanus 3Hanuil: "OyHkuun"

134 Hrorosas koHTpONIbHAS paboTa

135 HToroBas KOHTpOJIbHas paboTa

136 [ToBTOpenue, 06001ICHNE, 1
CUCTEMAaTH3aINsI 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Marematuka: anrebpa U Hauajga MaTeMaTHYECKOr0 aHaIu3a, FeOMETPHSI.
Anrebpa v Havasia MaTeMaThyeckoro ananusa, 11 kmace/ Komsirua FO.M.,
TkaueBa M.B., ®enopora H.E. u npyrue, AkiimoHepHoe 00IIeCTBO

«M3parenscTBO «IIpocBeeHue

METOAUYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
POIII

MOSI HIKOJIA https://myschool.edu.ru/
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