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HOACHUTEJIBHAS 3AIIMCKA

VYueOHbiil Kypc «Anrebpa M Hayajla MAaTEMAaTHYECKOTO aHalIn3a» SIBISETCS
OIHUM U3 Haubojee 3HAYMMBIX B MpOrpaMMe CpeIHero oOIiero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAIbHYIO 0a3y A
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPYrOd CTOPOHBI, (OpMHUPYET
JIOTUYECKOE U aOCTPAaKTHOE MBIIUICHHE O0Y4YalOIIUXCS HAa YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUSI UH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH U JIPYTUX
qucHUIUIMH. B pamkax maHHOTO y4eOHOro Kypca OOydaroluecsi OBJIaJeBaloT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM Hayku, KOTopas (QopMylaupyeTr CBOHU
JTOCTHXKEHUSI B MAaTEMaTUUECKOM (opme.

VY4eOHbIlt Kypc anreOpbl M Havajl MAaTeMaTHUYECKOro aHajlM3a 3aKiaJlbIBaeT
OCHOBY Il YCHEIIHOTO OBJAaJACHUS 3aKOHaMH (U3UKH, XUMHH, OHOJIOTHH,
MOHUMAHUSI OCHOBHBIX TE€HJICHIIMM Pa3BUTHS YKOHOMHUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPHEHTUPOBATHCSA B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJB30BaTh WX VIS JaJbHEHIEro oOpa3oBaHUA U B
MOBCETHEBHOM >XM3HU. B TO ke Bpemsi oBlajeHHe aOCTPaKTHBIMU U JIOTMYECKU
CTPOTUMU KOHCTPYKIUAMH aireOpbl MU MaTEeMaTUYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTB, JOKa3bIBaTh
YTBEPKACHUS C MOMOUIBI0O MHAYKIMHU U PACCYX IaTh NEAYKTUBHO, HCIIOJIb30BaTh
000011IeHNe W KOHKpETH3allhio, a0CTparupoBaHWE M aHAJOTUI0, (HOpPMHUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBILIJIEHUE.

B xone usyuenusi yueOHOro Kypca «Anredpa M Hayaia MaTeMaTHYECKOTO
aHanM3a» OOydYaroIIMecs IMOJY4YaloT HOBBIA OMBIT PEIICHUS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOCHUSI MAaTeMaTUUYECKUX MOJENIEH peajbHbIX CUTYyaluH,
UHTEpPOpETAlMd  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCSI C  MpUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTE B TMPUPOAE, HAyKEe U HCKYCCTBE, C
BBLAAIOIIMMHUCS MaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOHbIit Kypc 00NaaeT 3HAYUTENBHBIM BOCIUTATEIBHBIM MOTCHIIHAIIOM,
KOTOpBIN peanmu3yeTcss Kak uepe3 Y4eOHBbIH MaTepuall, CHOCOOCTBYIOIIUI
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOM
JESTENbHOCTH, TPeOyIoMmer MPOAOHKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 32 IOJYYEHHBIN
pe3yibTar.

B ocHoBe MmeTtonmku oOydeHus anreOpe W HadajiaM MaTeMaTHYEeCKOTO
aHaIM3a JISKUT JCSTEIHbHOCTHBIN MPUHIIAI 00yUYeHUS.

B crpykType yuebHOro Kypca «Anrebpa W Hadaga MaTeMaTHYECKOTO
aHaJIM3a» BBIICIICHBI CIIEYIOIIUE COJIepKATEIbHO-METOIuYecKue TuHun: «Yucnia
U BbluucieHus», «OyHkuuu u rpadpuxkn», «YpaBHEHUSI U HepaBeHCTBay», «Hauana
MaTreMaTH4ecKoro aHaiusza», «MHoXkecTBa U JoTMKa». Bce OCHOBHbIE



COZIEPKATEIbHO-METOAMUECKHAE JIMHUM W3YyYaloTCd Ha NPOTSHKCHUU JABYX JIET
o0ydyeHUss Ha YpPOBHE CpeIHero oOIiiero oOpa3oBaHMs, €CTECTBEHHO JOMOJIHSIS
ApYr Apyra U MOCTENEHHO HACHIINAsACh HOBBIMM TEMaMHU U pasnenamu. J[aHHBIN
yU4eOHBIH KypC SBISIETCA WMHTETPATUBHBIM, TIIOCKOJNBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIbKUX MaTeMaTHUECKUX AMCHUWIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MaTEeMaTHUECKUW aHAIW3, TEOpHUs MHOXKECTB, MaTeMaTHUYecKas
noruka u apyrue. Ilo mepe Toro kak oOywaromuecs OBIJIaJ€BalOT BcE Ooiiee
IIMPOKUM MAaTEMaTHYECKHM aIlllapaToM, Y HUX TOCIeI0BaTeIbHO POpMHUpPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTHYeCKyI) MOJENb peaNbHON
CUTYaIlH, PUMEHITH 3HAHUS, TIOTYYCHHBIC MTPH M3YYCHUH Y4eOHOTO Kypca, AJIs
peIIeHUsI CaMOCTOSTEIFHO C(OPMYIMPOBAHHON MaTeMaTHYECKOW 3aJjau, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYECKasT TUHHS «YUuWClia ¥ BBIYUCICHHUS» 3aBeplIacT
(GopMuUpoOBaHUE HABBIKOB HCIIOJIB30BaHUS JACHCTBUTEIBHBIX YMCEN, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOT'O 001Iero oopasosanusi. Ha ypoBHe cpemHero obmero
oOpa3oBanuss 0ocoboe BHUMAHHE yaenseTcs  (QOPMHUPOBAHHIO  HABBIKOB
palMOHANBHBIX BBIUMCICHUN, BKIIOYAIOMIMX B CE0S MCIIOJIb30BaHUE Pa3IHMYHBIX
dopMm 3ammcu 4Ymcia, yMEHHWE JeNlaTh NPUKHIKY, BBINOJHATH MNPUOIMKEHHBIC
BBIYUCIICHUS, OLIEHUBATh YHCIIOBBIC BBIPAXKCHHS, PadOTaTh ¢ MaTEeMAaTHYECKUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIMMCS MHOXKECTBAa HATYpPaIbHBIX, IICIBIX,
pallMOHANBHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJNHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM W3 OSTUX MHOXKECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIE €My CIeMupUIECKUe 3aJaud W OIEpalud: [eJIeHHe Haleo,
ONEPUpPOBAHUE OCTAaTKAMH Ha MHOXKECTBE IIENBIX YHCEN, OCOObIE CBOWCTBA
palMOHANBHBIX M HPPAIMOHATBHBIX YHCEN, apu(PMETUICCKUE OINepaliy, a TaKXKe
M3BJICUCHUE KOPHS HATYpaJbHOW CTEIEHW HA MHOXKECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mocienoBaTenTbHOMY pPACIIMPEHHUIO Kpyra HCIOJIB3YEMBIX YHCEN W
3HaKOMCTBY C BO3MOXXHOCTSIMH WX TMPUMEHEHUS IS PEIICHUs Pa3IMYHbIX 3ajad
(dopmMupyeTcsi mpeAcTaBIeHUE O €IUHCTBE MAaTeMAaTUKU KaK HAayKu U €€ poyid B
MOCTPOEHUU MOJIENICl peajbHOro MHpa, HUIMPOKO HCIONb3YIOTCS 00O0OIIeHHE U
KOHKpETH3aLHs.

JIuaus «YpaBHEHUS U HEPAaBEHCTBAa» peajU3yeTcs Ha MPOTSHKEHUHM BCETO
oOyueHUs Ha YpOBHE CpeaHEro oOmiero o0pa3oBaHHs, MOCKOJbKY B KaXIOM
pasgene Ilporpammbl MpenycCMOTPEHO pEIIEHHE COOTBETCTBYIOUIMX 3anady. B
pe3ynpTaTe OOy4alolIUecs OBJIAJCBAIOT PAa3IMYHBIMU METOJAAMH  PELICHHS
palMoOHANbHBIX, HPPAlMOHANBHBIX, TOKAa3aTeNbHbIX, JOTAapUPMUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHHI, HEPAaBEHCTB M CHCTEM, a Takke 3ajad,
colepkammx mnapaMmeTpsl. llomydeHHBIE yMEHHS LIMPOKO HCHOIB3YIOTCA TIpHU
uccleqoBaHUM (YHKIUI C TMOMOIIBI0 MPOU3BOJHOM, MPHU PEUICHUH MPUKIATHBIX



3a/1a4y M 3a7a4 Ha HAXOXJACHUE HauOOIbIINX U HAUMEHbLIUX 3HAYCHUN (PYyHKIUU.
JlanHas conep:kaTesibHas JUHUS BKIIOYaeT B ce0s Takke (OpMUPOBAHUE YMEHHUM
BBINOJHATh  pacu€Tel 10  QopMynaMm, npeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKECHUI,
collepKallluX CTeNneHu W Jiorapudmbl. brarogaps u3ydeHUIo anredpanyeckoro
Marepuajga IMPOUCXOAUT  JaJbHEHIIEE  pa3BUTUE  AJNTOPUTMHUYECKOTO H
a0CTPAaKTHOIO MBIIIJIEHUSI OOy4YaroImuXcs, (GOPMUPYIOTCS HABBIKK J1€TyKTUBHBIX
paccykiaeHud, paboTbl €  CHMBOJBHBIMH  (QopMaMu,  HOpPEJICTABICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJI€ PABEHCTB W HEpaBeHCTB. Ajre0Opa
npennaraer d(pQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSAIHO JEMOHCTPUPYET CBOM BO3MOYXKHOCTH KaK
A3bIKa HAYKH.

CopepxxarenbHo-MeToAndeckass JMHUA «DyHKIMM U TpapuKu» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JIMHUSAMHU Y4EeOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEI0BATEIbHOCTh U3YUEHNs MaTepraia. M3yueHne CTEerneHHOM,
NOKa3aTeJIbHOM, JIorapu(pMUUecKoil 1 TPUTOHOMETPUUYECKUX (DYHKIIUM, X CBONCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIMI JJIs pelieHus 3ajad U3 JPYruxX y4yeOHBIX
IPEAMETOB U PEANBHOMN )KM3HHU TECHO CBSA3aHO KaK C MAaTEMATHYECKUM AHAIHM30M,
TaK U C pEHIeHHWEM YypaBHEHUN U HepaBeHCTB. [Ipu »TOoM OobllIOE BHUMaHUE
ynensiercss GOpMHUPOBAHUIO YMEHHUSI BBIpaKaTh (HOpPMYJaMU 3aBHCHUMOCTU MEXKIY
pa3sTUYHBIMUA BETMYMHAMH, HCCIIEOBaTh TMOJyYEHHbIE (QYHKIUH, CTPOUTh HX
rpaduku. Matepuan 3Toil cofep)KaTenbHON JIMHUY HalleJeH Ha Pa3BUTHE YMEHHI
U HaBbIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTHM MEXIY BEJIMYMHAMU B
pasnmuuHoi ¢dopme: aHATUTHYECKOU, Tpaduueckod M ciioBecHoU. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIIIEHUS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxartenbHas nuHusl «Havana mMareMaTM4ecKOro aHaiau3a IO3BOJISET
CYILIECTBEHHO PAaCIIMPUTh KPYyr KaKk MaTeMaTHYEeCKHUX, TaK U MPUKIAJAHBIX 3aj]ad,
JOCTYNHBIX OOy4YaloIUMCS, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTh CTPOUTH
rpaduky  CIOXHBIX (YHKIMMA, ONPEACNATh MX HAWOOIbINNE W HAUMEHBIIHNE
3HAUEHHUS, BBIYUCIATH IUIOMAAU (Puryp m oOBEMBI TeN, HAXOAUTh CKOPOCTU U
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMATHYECKUX MOJEJIEH pEalbHbIX CUTyaluH,
MO3BOJISIET HAXOAWTh HAWIYydlllee PEIICHUE B MNPUKIAIHBIX, B TOM YHUCJE
COLIMAJIBHO-3KOHOMHMUYECKHX, 33/1a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYECKOTO
aHalm3a CrHocoOCTBYET pa3BUTHIO aOCTPaKTHOrO, (OPMANbHO-IOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHHS, (POPMHUPOBAHUIO YMEHHW paCMo3HABATH MPOSBICHUS
3aKOHOB MaTE€MAaTHKU B HayKe, TEXHUKE U HUcKyccTBe. OOydaromuecs y3HAIKOT O



BBIJIAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMATUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBAa M JIOTUKAa» BKIIIOYAET B
ce0si DJIEMEHTHl TEOPHUM MHOXECTB M MaTeMaTH4YeCKON JIOTUKU. TeopeTuxo-
MHOYXECTBEHHBIEC MIPEACTABICHUS MPOHU3BIBAIOT BECh KyPC IIKOJILHON MaTeMaTHUKH
U TpeajaraloT HamOoJiee YHUBEPCATbHBIN SI3BIK, OOBEAWHSIONINI BCE pPa3/eibl
MaTeMaTUKu M €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHUYECKHE
JUCHUIUIMHBL W WX TPWIOKEHHs B eauHoe I1enoe. [loaTomy BakHO HaTh
BO3MOXKHOCTH OOy4YaromieMycss TMOHHMaTh TEOPETUKO-MHOXKECTBEHHBIH S3BIK
COBPEMEHHOW MAaTEeMAaTHKU W HMCIOJIb30BaTh €ro JJIsi BHIPAKCHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MAaTeMaTHKH KaK HayKH CleayeT Mpu3HaTh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHMM M CIIeJOBaHUE ONPEACIEHHBIM
npaBujaM  TMOCTPOCHHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTeMaTHYEeCKON JIOTMKA CHOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIUICHUS
00ydJaromuxcs, Mo3BOJSECT UM CTPOUTH CBOU PACCYXKJICHHSI HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHUYECKOT'O MBIIILJICHHS.

B yueGHOoM Kkypce «Anrebpa W HadyaJla MaTEMaTUYECKOTO aHau3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOI'O0 MOJICIIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJENeH pealbHbIX
CUTYyalluid, WCCJIEAOBAHMS D3TUX MOJENied C TIOMOUIBI0 ammapara aireOpsl U
MAaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlHH IOJYYEHHBIX pe3ylnbTaToB. Takue
3a/1aHUs BIUIETEHBI B KAJKJIBIM U3 pa3J€I0B MPOrpaMMBbl, IOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HCTONB3YeTCs IS pellleHus MPUKIATHBIX 3anad. [Ipu
pEIICHUH  peabHbIX  MPAKTHYECKUX  3a7ad  oOydyaroliuecss  pa3BHBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IMaTh M KOHKPETU3UPOBATh  IPOOJIEMY.
HesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHHUS TMPUKIAIHBIX 3a7a4
OpraHu3yeTcs B MPoliecce U3yUeHUs BCceX TeM y4eOHOTo Kypca «Anrebpa U Havyana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOTO Kypca «AnreOpa W Hayalla MaTEMaTHYECKOTO
aHanuza» otBoauTcs 272 vaca: B 10 kimacce — 136 gacoB (4 yaca B Heaento), B 11
kiacce — 136 yacoB (4 4yaca B HEZENIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Yuciia v BbIYMCJICHUA
Panmonanbabie yncia. OOBIKHOBEHHBIE U JIECSITUYHBIC APOOHU, MPOLIECHTHI,
OeckoHeuHble nepuoanydeckue apodu. Ilpumenenune apoOGelt U MPOUEHTOB IS
peLIeHUs NMPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICU 3HAHUN U PEAIbHOMN KU3HU.

JeucTtBurenpHble  uKcna. PanvoHanpHbIE W UPPALMOHAIBHBIC YHCIIA.
ApudmeTndyeckue  omnepauuu ¢ JSHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JEUCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnmxkEHHbIe BBIYMCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenp ¢ uenbiM Tnokazarenem. bunom Herotona. Hcnonb3oBaHue
noaxoAsmied GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS MTPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmeTndecknii KOpeHb HaTypajabHON CTEIICHH U €r0 CBOMCTBA.

Crenenb C paluMOHANBHBIM IIOKa3aTeieM M €€ CBOMCTBA, CTENEHb C
NEUCTBUTEIILHBIM MTOKAa3aTEIEM.

Jlorapudm uymcna. CpoiictBa norapudma. JlecaTuyHsie M HaTypajibHbIC
JorapuMebl.

CuHyc, KOCHHYC, TAaHT'€HC, KOTAHI'€HC YKMCJIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxagecTBa W TOXIECTBEHHbIE IMpeoOpa3oBaHus. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHMS W YypaBHEHUs-CIeACTBUsA. HepaBeHCTBO,
pELIEeHUE HEPAaBEHCTBA.

OcCHOBHBIE METOBI PEIICHUS IENBIX U APOOHO-PAIIMOHAIIBHBIX YPaBHEHUN U
HEPABECHCTB. MHOroO4WwIEHbl OT OJHOW MEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIEH C ocTratkoM. Teopema be3dy. MHoOrowiensl ¢  LEJIBIMH
kodppunmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BRIPAXKECHHM, CONEPKAIINX CTETICHH U KOPHH.

HppaunonansHbie YpaBHEHUS. OcHoOBHbIE METO/IbI pelIeHus
MPPALUOHAIBHBIX YPABHCHUM.

IlokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEIICHUS MOKa3aTEIbHBIX

YPaBHEHUMN.

[IpeoGpazoBanre BeIpaKEHUH, COAEPIKAMUX JTOTAPUPMBL

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI peuieHus
JorapuMUYECKUX YPaBHCHUH.

OcHOBHBIE TPUTOHOMETPUYECKUE bopmyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHHM. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM JIMHENHBIX YpaBHEHMH. Marpuia CUCTEMBbl JIMHEHHBIX
ypaBHeHUW. Omnpenenurenb MaTpulbl 2X2, €ro TE€OMETPUYECKHM CMBICI U
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHHUS, TPUMEHEHUE ONpPEACIUTENS A PElICHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWHU. PemeHue npukiagHblX 3a7ad C I[OMOUIBIO
CHUCTEMbl JIMHEMHBIX ypaBHeHUHU. lccienoBaHue IIOCTPOCHHOW MOJEIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIENIENM pPEaJbHOM CUTyallMd C MOMOUIBIO
YPAaBHEHUN U HEpPaBEHCTB. IIpuMeHEHHE ypaBHEHHUM U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lad M 3aJlad M3 pa3iIMYHbIX O0JlacTell HAyKH W peajbHOU
KU3ZHHU.

DYyHKIUH U IPAPUKHU

OyHKIMA, crnocoObl 3afaHus (QyHKIUMU. B3anMHO oOpatHble (QYHKIUU.
Komnosunust ¢ynkuuiti. I'paduk  QyHKnuu. OnemeHTapHble NpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

O6nactp ompeneneHUus ¥ MHOKECTBO 3HaueHud ¢yHkuuu. Hymu dynkumm.
[IpomMesxkyTku 3HaKonocTostHCTBA. UETHBIe 1 Heu€THBIE GyHKIMU. [lepuoanueckue
byakuun. [IpoMexyTku MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubonpiee 1 HauMeHbIIee 3Ha4eHUsT QYHKIUU HA TPOMEKYTKE.

JluneitHasi, kBaJpaTU4Has W APOOHO-TMHEWHAs (QYHKIMHU. DJIeMEHTapHOe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaJIbHBIM U IIEJIBIM TIOKa3ateseM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpPHS N-OM CTENEeHW Kak (QYHKIHH OOpaTHOM
CTEIEHHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

ITokazarenbHass u jorapudmudeckas (yHKIIMH, WX CBOWCTBA W TpaduKH.
Hcnons3oBanue rpa@ukoB GyHKIMHA 715 PEIICHUS YPaBHCHH.

TpuroHomerpuyeckasi OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTAa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B PpEAJbHBIX MPOLECCaX M SABJICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana maTemaTu4eckoro aHajamnsa

ITocnenoBaTeABLHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIedOBaTeNbHOCTEH. MeTon
MaTeMaTH4eCcKOn WHYKINH. MoHOTOHHBIE u OTpaHUYCHHbIC
MOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MaT€MAaTHUYECKOI'O aHajau3a Kak
aHanau3a 0ECKOHEYHO MaJIbIX.

Apudmetnueckas u reomeTpuyeckas nmporpeccuu. beckoneuHo yObiBaromas
reomerpuueckasi nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH TeOMETPUYECKOM
porpeccuu. JINHENHBIA U 9KCHOHEHIMANBHBIA pocT. Hucio e. Dopmyiia CIOKHBIX
npoueHToB. Mcronb3oBaHWE MPOTrpeccur Uil PEIICHHs] pPEabHbIX 3ajad
MIPUKJIAJIHOTO XapakTepa.



HenpepoiBubie ¢yHkiuu u ux cBoiictBa. Touku paspbiBa. ACHUMIITOTHI
rpadukoB QyHknui. CBoiicTBa (YyHKUMU HENpephIBHBIX Ha OTpe3ke. Merton
MHTEPBAJIOB Ul pPELICHHUs HepaBeHCTB. lIpuMeHeHHe CBOMCTB HENpPEpBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

IlepBas u Bropas npon3BoHbie PyHKIMU. OnpeneneHue, TeoOMeTpUUEeCKUil 1
(du3nUecKuil cMbICT MPOU3BOIHON. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

IIpousBoansbie 2JIEMEHTAPHBIX GyHKIUH. IIpousBoaHas CYMMBI,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMK (DYHKLIUHA.

MHosxecTBa U JIOTHKA

MHoxecTBO, Ollepaluy HaJ MHOXECTBAMU M HX CBOMCTBa. Jlnmarpammbl
Oiinepa—Benna. IlpuMmeHeHne TEOPETHMKO-MHOXKECTBEHHOIO —amnmapara s
ONMCAaHUA pPEaJbHBIX IIPOLIECCOB M SIBICHUM, NPU PELICHUU 3a7ay M3 JAPYIUx
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yuciia v BbIYUCJICHUSA

Harypanbubie u nensle yucna. IIpumMeHeHne NpU3HAKOB JIEIUMOCTH LIEJIBIX
gyuces, HauOospmmii oOumi nenurens (manee — HOJl) u Hammenbiiee oOriee
kpatHoe (nanee — HOK), ocratkoB 1o moay:mto, anropurma EBkiuaa st pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcubie uucma. AnreOpamdeckass W TPUTOHOMETpUYEcKas (HOpPMBI
3aMCH KOMIUIEKCHOTO YHcla. ApUPMETHUYECKHE Omeparuud C KOMIIJIEKCHBIMU
yuciamMu. M300pa’keHre KOMIUIEKCHBIX YHCEI Ha KOOPIMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHH U3 KOMIUIEKCHOrO yucia. [Ipumenenue
KOMIUIEKCHBIX YMCEN IJIsl pelIeHHs] (PU3MUECKUX U T€OMETPHUUECKHUX 3a/1a4.

YpaBHeHUs] M1 HEPABEHCTBA

CuctemMa U COBOKYIIHOCTh YPaBHEHUH M HEPaBEHCTB. PaBHOCUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  ypaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PelieHne TpUuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHbIE METOAbl PEIICHHUA TOKA3aTEeNbHBIX U  JOrapupMHUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbBIE METOJbl PEILIECHUSI CUCTEM W COBOKYIHOCTEH PpPAIMOHAIIBHBIX,
UppaIMOHANBHBIX, MOKA3aTEIbHBIX U JOTapU(PMUUECKUX YPABHEHUM.

YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMHU.



IIpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajad W3 Pa3JudHbIX 00JacTell HAYKH U pealbHOU
KU3HU, THTEPIPETALUSA [TOJTYUYECHHBIX PE3YIIBTATOB.

DyHKUNM U TPAPUKHU

I'paduk kommoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl YpaBHCHHHN U
HEPABEHCTB Ha KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpudeckue GyHKIHH, UX CBOMCTBA U TpapUKH.

I'paduueckne meTonbl pelieHHs ypaBHEHMM M HepaBeHCTB. ['paduueckue
METO/BbI PELIECHHUS 33]1a4 C TapaMeTpaMu.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPHU PEHICHUM 3a7ad U3 JPYrux y4eOHbBIX
IPEAMETOB U PEANBHOM KU3HHU.

Havana maTemaTn4eckoro aHajamsa

[IpumeHeHne nMpou3BOAHON K HCCIEAOBAaHUIO (DYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJACHUS HAWIY4dlIEro pEUICHUs B
OPUKIAOHBIX 3ajadax, sl OMNpENeNIeHHs] CKOPOCTM U YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOPMYJION MU TPadUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TmepBooOpa3HbIX. IlepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuuecknit CMBICJI UMHTETpAJA. Brruucnenue
ornpenenéHHoro uurerpana no gopmyne Hotorona-JlelOnua.

[Ipumenenue wHTErpana Mg HAXOXKIEHUS IUIOMANEH ITUIOCKHX (UTyp Hu
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuii aud@epeHmanbHbIX ypaBHEHUNA. MaTeMaTudeckoe
MOJICTUPOBAHUE PEATBHBIX TPOIECCOB C TOMONIbIO0 U] PepeHIIaTbHBIX
YpaBHEHHUI.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIVBJIEHHBIM VYPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpazkIaHCKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ZUIIMU 00YUaAIOIIETroCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIeHa  POCCHUHCKOro  oOIecTBa,  MPEJACTABICHHE O
MaTeMaTHYEeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS DPA3TUUYHBIX CTPYKTYp, SBICHUH,
npoleayp TpaxkKJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTaMH B COOTBETCTBUM C HUX
(GYHKIIUSAMA U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh POCCUNCKON TPAKIAHCKOW HIACHTUYHOCTH, YBOKCHUS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUHCKMX MAaTEMAaTHKOB M POCCUMCKON MaTEeMaTUYECKOU IITKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTIKEHMM B JPYrHMX HayKax, TEXHOJOTHSX, cdepax
HKOHOMMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOCCUUCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEACHHS, CBA3aHHOTO C MPAKTHUYECKUM
NPUMEHEHHEM JIOCTM)KCHH HayKH U JeATEIbHOCThIO YYEHOT0, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETro;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS

ACTETHUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAs SCTETUKY MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj1ay, PEIICHUH, pacCyXJICHUH, BOCIIPUUMYHBOCTD
K MaTeMaTHYECKUM aCTIEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA,

5) pu3uveckoro BOCIUTAHUS:

chOpMHUPOBAHHOCTh yMEHHUS TPHUMEHSATh MaTeMaTUYeCKHe 3HAHUS B
WHTEpEcax 370pOBOro M 6e30macHoro oopas3a KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE IHTAaHHE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTIbIXa, peryispHas (GU3NYecKass aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOTr0 BOCTIMTAHUS

FOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
paznuuHbiM  cpepam  NPOoPECCHOHANIBHOM  JAESATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHUE COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymeil mpodeccu W peain30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IJIAHBI,



TOTOBHOCTH W CIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHMIO |
caMoO0pa30BaHUIO HA MPOTHKEHHH BCEH KM3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3224 MaTEMATHIECKON HAITPABICHHOCTH,

7) IKOJIOrH4€CKOr0 BOCIIMTAHMS

Cc(OPMHPOBAHHOCTh  DKOJIOTHYECKON KyIbTYpHl, ITOHUMAHHE BIUSHUSI
COIHATEHO-D)KOHOMHUECKUX TPOILIECCOB HAa COCTOSHHE MPUPOJHOM M COLUAIBHOM
Cpeibl, 0CO3HAHKE TII00ATBHOTO XapaKTepa SKOJOTHUCCKUX MPOOIIEM, OPHEHTAIHS
Ha MPHMEHCHHME MaTeMaTHYeCKMX 3HAHWH JUIS pEHIeHHMs 3amad B 00JacTH
OKpYJKaloIleld Cpeapl, IUIAHUPOBAHHME ITOCTYNIKOB M OIEHKH HX BO3MOKHBIX
HIOCJIEICTBHI ISt OKPYIKAIOIIEH CPEIb;

8) HeHHOCTH HAYYHOI'0 MO3HAHNS

c(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BHTUS HAyKM M  OOINECTBEHHOW  NPAKTUKH, IOHHMaHHE
MaTeMaTHYECKOW HAyKM Kak CQepbl YeIOBEUYECKOM IeATEIbHOCTH, JTaloB €&
pasBUTHS W 3HAYAMOCTH JUIS Pa3BUTHS [UBUIM3ALNH, OBJAJCHHE S3BIKOM
MaTeMaTHKH M MATEMaTH4eCKOH KyIbTYypOW KaK CpEICTBOM ITO3HAHHS MUDA,
TOTOBHOCTH OCYIIECTBJIATH IPOEKTHYI0 W HCCIEAOBATEIbCKYIO JIEATEILHOCTD
HHIABUIYaIbLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

Ba3oBble JJoruyecKkue JelcTBUA:

BBISIBIIATH U XAPAaKTEPU30BaTh CYUIECTBEHHBIE IMPU3HAKH MAaTeMaTUYECKHX
OOBEKTOB, TIOHATHM, OTHOLIEHWH MEXKAYy TMOHATUAMH, (HOPMYyITUPOBATH
OTIpEeJICIICHHSI TIOHSATUH, YCTaHABIMBAThH CYIIECTBEHHBIM MPU3HAK KiIacCU(pUKAIIHH,
OCHOBaHHUS JI71s1 0000IICHHS U CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAIHN3a;

BOCIPUHMMATh,  (OPMYJIUPOBATH W  MPeoOpa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MATEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUSAX U YTBEPKICHUSAX, MpPENararb KpUTCPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITENIBHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKACH UM
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBAThH APTYMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMoco0 penieHus ydyeOHOM 3agauu  (CpaBHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh HauboJee MOAXOIAIMA C  y4€ToM
CaMOCTOSITEJILHO BbIJICTICHHBIX KPUTEPUEB).



ba3oBrble ucciienoBarebCKue 1eHCTBUA:

MCIIOJIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (QPUKCHUPYIOIIME  MPOTUBOpEYHE,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (POPMHUPOBATH TMIOTE3Y, apryMEHTHPOBATH
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BaHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTHU4ecKoro oObeKTa, sIBJIeHUs, Mpolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOATENIbHO (OPMYIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTam
OPOBENEHHOTO  HAOMIOJIEHUS,  MCCIENOBaHUSA, OLEHUBATh  JOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIBUTATH
NPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undopmanmeii:

BBISBJIATH AePUIUTH MHDOpMAIUKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMAaTU3UPOBaTh U HMHTEPIPETUPOBATh MHGOPMALMIO PA3IUYHBIX BHJIOB U
dbopM MnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMAIIMIO, TPEJCTABIATh €€ B Pa3IMYHBIX (PopMmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHHBEpPCaJIbHbIE YUeOHbIe J1eiicTBUSA

OO01menue:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHIMU H
HEJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOay pEIICHHUs 3a7ayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3ybTarT;

B XOJI¢ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXTaeMON TEMBI,
npoOJieMBl, pelracMoi 3ajayd, BBICKA3bIBaTh HJEH, HAIlCJICHHBIE Ha ITOMCK
pEIIeHUs, COTMOCTABISATh CBOU CYXJACHUA C CYXICHUSMH APYTMX YYaCTHUKOB
auajora, oOHapY)KMBAaTh Pa3jIudyUe M CXOJICTBO TO3WIHMHA, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTJIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3a/Ja4M, SKCIIEPUMEHTA, MCCIIeI0BaHus,
MIPOCKTa, CaMOCTOSITEIILHO BBIOMpATh (OpMaT BBICTYIUICHUS C Y4€TOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHH



Camoopranusanus:

COCTaBJIATH IUJIaH, AITOPUTM PEIICHUS 3a7a4H, BEIOUPATh CIIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, YMOLUMOHAIBHbII HHTE/JIEKT:

BIaJIeTh HABBIKAMH  TO3HABATENBHOM  pediiekcud  Kak  OCO3HaHUSA
COBEpPIIIAEMbIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAICThH
crnoco0aMu CaMONPOBEPKU, CAaMOKOHTPOJS MpoLecca M pe3yibTara pelIieHHs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPBIE MOTYT BO3HMKHYTHh NIPH PEIICHUU 3aJ1a4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITETLCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBUE PE3YJIbTaTa LEJIH U YCIOBUAM, OOBSCHSATH TPHUUHBI
JTOCTH)KCHUS WM HEJAOCTH)KCHHUS PE3yJIbTaTOB ACSITEILHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OI[CHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYIINECTBA KOMAHAHONW M WHIUBUAYaIbHON
paboThl TpU pelIeHWH YYeOHBIX 3ajJad, MNPUHUMATH I[eIb COBMECTHOMN
NEeSTENbHOCTH, TUIAHUPOBATH OPTAaHMU3AIMI0 COBMECTHON palOThI, paclpelessiTh
BUIBl PabOT, JOroBapuBaThCs, OOCYXXKIAaTh TMpoLlecC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B T'PYIIOBBIX (opMax paboThl (0OCYykJIeHHS, OOMEH MHEHUH,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINIOJHATH CBOIO 4YacTh paboOThl U
KOOPJUHUPOBATH CBOU JACHCTBUS C JPYTUMH UWIEHAMHU KOMaH[bI, OIICHUBATh
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kiacce oOydaromuics TOJYYHUT CIEIYIONTUE
MIPEeIMETHBIE PE3yJbTAaThl IO OTACIBHBIM TeMaM pabouell MporpaMmbl Y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAJIN3a»:

Yucaa v BBIYMCICHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKkas JApoOb, MPOLEHThl, HPPALUOHATIBHOE YHUCJIO, MHOXECTBA
pallMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHUCTBUTEIBLHOIO YNCIA;

OPUMEHATh JIpoOM W MPOUEHTHl [Ji1 PEHIeHUs NPUKIAAHBIX 3a1ad  H3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU,

MIPUMEHSTh MPUOTUKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTICHUS, IPUKUIKY U
OILICHKY pPe3yJIbTaTa BbIUYMCICHUM;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCII0JIb30BaTh MOAXOAAIIYI0 (hOpPMY 3alKUCH ACHCTBUTENBHBIX YUCEN AJI PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS TaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATUEM: APU(PMETHUECKUI KOPEHb HATypalbHOU
CTEIIEHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTEIEHb C PALlMOHAJIBHBIM MOKA3aTeNeM;

CBOOOJHO OMNEpUPOBATH MOHATHAMU: JOrapupm uucia, JIECATUYHBIE U
HaTypajbHbIE JOrapu(pMBbL;

CBOOOJTHO OMNEPUPOBATh MOHATHSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: apKCUHYC, aPKKOCUHYC M APKTaHI'€HC YHMCJIOBOIO
apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHSTHSAMHU: TOXJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHS U YPaBHEHUSA-CIIEICTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHSTh Pa3JIMYHbIE METOJbl PEIICHUS palUOHAIBHBIX M JAPOOHO-
palMOHANBHBIX YPaBHEHWI, TPUMEHATh METOJ WHTEPBAJOB [JISl PELICHUS
HEPABEHCTB;

CBOOOJTHO OMNEPUPOBATH TMOHSATUSMU: MHOTOUYJIEH OT OJHOW MEepPEeMEHHOM,
MHOTOWIEH C UelbIMA KOd(PUIIMEeHTaMH, KOPHHM MHOTOWIEHA, MPUMEHSITh
JIeJICHME MHOTOYJIEHA HA MHOT'OWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IUISl peLLIeHUs 3aa4;

CBOOOJHO OMNEpUpPOBaTh TOHATHSAMHU: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpula, ONpPEAeNUTeNb MaTpulbl 2 X 2 WU €ro TreOMETPUYECKUH CMBICH,
UCIIOJI30BAaTh CBOMCTBA ONpenenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHUS,
IPUMEHATh ONPEACIUTENN JUIL PELIEHUS CHUCTEMBl JIMHEWMHBIX YpaBHEHUHU,
MOJEIMPOBATh PEATbHBIE CUTYallMU C MOMOIIBIO CUCTEMBI JINHENHBIX YPABHEHUN,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C I[OMOIIBIO MATPUL] U OIPEIACIIUTENEH,
MHTEPIPETUPOBATD ITOIYy4YCHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUH C KOPHAMH [UIsi TMPeoOpa3oBaHUS
BBIPAYKECHHUI;

BBITOJIHATH IPEOOPA30BAHMS UHUCIOBBIX BHIPAXKEHUH, COJIEPIKAIINX CTETICHHU C
palMOHATIBHBIM [TOKA3aTEIEM;

UCII0JIb30BaTh CBOMCTBa jorapupMoB TUTSt npeoOpa3zoBaHuUs
Jorapu(MUUYECKUX BBHIPAKEHUM;

CBOOOIHO OMNEpUPOBaTh MOHATUSAMU: HppPAIMOHAIbHBIC, MOKAa3aTENbHbIE U
JorapuMUYECKUE YpaBHEHUS, HAXOAUTh UX PELICHHS C TIOMOILbIO PaBHOCHIIbHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUEe (HOPMYIIbI Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBHIPAKECHUH;

CBOOOJHO  ONEpPUPOBATh IMOHSATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATH HEoOXoaumble (GOpPMyINbl  [JIsl  pEHIeHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUIECKUX YPABHECHHUIA;

MOJIENIUPOBATh pEalbHblE CUTyallUM Ha $f3bIKE anreOpbl, COCTABISTH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM alllapaTa aireopsbl.

DYyHKIUHN U TPaPUKH:

CBOOO/IHO OTEPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3aaHus (PyHKIIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (QYHKUUMNA, Tpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QYHKIHU;

CBOOOJTHO OINEpPUPOBATH MOHATUAMH: OOJACTh OMPENETCHUS U MHOMXKECTBO
3HaYeHUH yHKINU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO ONEpPUPOBATH MOHATHSIMH: YETHBIE ¥ HEUETHBIC (QYHKIINH,
nepruondeckue QyHKIMH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI H
MUHUMYMBI (YHKIIUM, HauOoJblliee W HaWMEHbIIee 3HaueHHEe (YHKIUU Ha
IPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHas: (QYHKIMS C HATypalIbHBIM U
LEeJIbIM TI0Ka3aTesieM, IpauK CTENeHHONW (QYHKIMHM C HATypajJbHBIM M IEJIBIM
nokaszaTeneM, rpauk KOpHS n-oll CTENEHUM KaK (PYHKUUU OOpaTHOW CTENEHU C
HaTypaJIbHbIM [10Ka3aTeJeM;

ONepUpOBaTh NOHATUSAMU: JIMHEHHAs, KBaJpaTU4Has M JPOOHO-TUHEIHAs
(YHKIMH, BBINOIHATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U IOCTPOCHUE UX IPAPUKOB;

cBOOO/IHO ONEpUPOBaTh MOHATHSAMM: IOKa3aTelbHas M Jorapudmuyeckas
GbyHKIMM, WX CBOWCTBA M TpadWK{, HMCIOJIb30BaTh MX TpadWKd IJIs PEIICHHS
YPaBHEHH;

CBOOO/IHO OMNEpUPOBATh IOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpesiesieHue TPUrOHOMETPHUECKUX (YHKIIUI YUCIOBOTO apryMEHTa;

UCMOJb30BaTh TIpaduku (GYHKIUM JJi1  HCCIEAOBaHUS IPOLECCOB U
3aBHCHMOCTEW MpU pElIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U peanbHOMN
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIMUUHAMU;

Hayana MaTeMaTH4eCKOI0 aHAIU3a:

CcBOOO/IHO OMEepUPOBATHh MOHATUSAMU: apuMeTHdecKkass U TeoOMeTpUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaloIIasi reOMETpHUUEcKas MPOrpeccusi, TUHEHHBIN U
HKCMOHEHUIUANBHBIA POCT, POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHHUE
0 KOHCTaHTE;

MCIIONb30BaTh NPOTPECCHM MJSl PEIICHUS pPeaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO ONEpPUPOBATH NOHATHAMU: MOCIEA0BATENBHOCTD, CIIOCOOBI 3a/1aHUs
IIOCJIE0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBLHOCTH,
IIOHUMATh OCHOBBI 3apOXKICHHsS MAaTeMaTUYECKOrO0 aHajlu3a KaK aHaiau3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATh TMOHATUAMH: HENpPEphIBHbIE (PYHKIUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINU;

CBOOOJHO OIEpUPOBATh MOHATHEM: (YHKLHS, HENpepbhIBHAs Ha OTPE3KE,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (DYHKIMHI I pelIeHUs 3a/1a4;

CBOOOJTHO OIEpUPOBATh TMOHATUAMH: TIepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATH MPOU3BOJHBIE CYMMBbI, MPOU3BEACHUS, YACTHOTO U KOMIIO3ULIUU
IBYX (DYHKIIM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUM W (PU3MUECKUN CMBICT MPOU3BOJHOM IS
peuieHus 3aaad.

MHoxecTBa M JIOTHKA:

CBOOOJTHO  OMEpUPOBATH  TMOHATUSAMH:  MHOXECTBO, OIEpaluud  Haj
MHO>KECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jisi ONUCAaHUs pPeabHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a]]a4 U3 APYTUX y4eOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIpEIEIeHHe, Teopema, ypaBHEHUe-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO O0BEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konny oOyuenuss B 11 kiacce oOyyaromuics TOJYYHUT CIEAYIOIINE
NpEeIMETHBIE PE3yJabTaThl MO OTAEIBbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOTO aHAIIU3a:

Yucaa v BBIYUCICHUSA:

CBOOOJHO OMEpUpPOBATH TMOHATUSAMH: HATypaJlbHOE H 1EJ0€ YHCIIO,
MHOKECTBA HATYpPAJIbHBIX M LEJbIX YHCEN, UCIOIb30BATh MPHU3HAKU JEITUMOCTU
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBKina;

CcBOOOIHO ONEpUpPOBaTh IMOHATHEM OCTaTka [0 MOJYJIO, 3alUChIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIIUOHHBIX CUCTEMAX CUMCIICHNUS,

CBOOO/IHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIIJIEKCHBIX YHUCEJ, MPEACTABISITh KOMIUIEKCHBIE YMCIa B alreOpandyeckod u
TPUTOHOMETPUYECKOH (opMe, BHIOTHATH apU(PMETHUECKUE ONEPaLUUd C HUMH U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:



CBOOOJIHO OMNEPUPOBATh MOHATUSIMHU: HpPPALUOHATBHBIC, TMOKa3aTelbHBIE U
norapu@mMuYecKre HEpPaBEHCTBA, HAXOJAUTb UX PEHICHUS ¢  [OMOIIbIO
PaBHOCUJIBHBIX MTEPEXOJIOB;

OCYHIECTBIIAITh OTOOp KOpPHEH TMpU PEHICHUHU TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPHUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMyJbl ISl  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHATUSIMU: CUCTEMAa U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CHUCTEMBI-CIEJICTBUS, HAXOAUTh PEIICHUS
CHUCTEMbI U COBOKYITHOCTEW PallUOHAIBHBIX, UPPALUOHAIBHBIX, MTOKA3aTEIbHBIX U
JorapuMUYECKUX YpaBHEHUI U HEPABEHCTB,;

peliath palMOHANIBHBIE, MppalOHaJIbHbIE, MoKa3aTeNbHBIC,
norapumMuyeckue W  TPUTOHOMETPUUYECKHWE YpaBHEHHMS W  HEPABEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

PUMEHATH rpadUUIecKrue METObI JIJIsl PEIICHHUS YPAaBHCHUN U HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCIMPOBATh pealibHbIe CHUTyallUd Ha SI3bIKE alureOphl, COCTaBJISAThH
BBIPAXKCHUS, YpPAaBHEHHUsI, HEPABEHCTBA M HUX CHUCTEMBbI 110 YCJIOBHIO 3aJlayH,
UCCJIEJIOBaTh IIOCTPOCHHBIE MOJCIM C KCIOJBb30BAaHUEM aImapara aireophl,
WHTEPIPETUPOBATH MOJIYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKU KOMIIO3MIIMU (PYHKIIUH C TIOMOIIBIO AJIEMEHTApPHOIO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTHh TEOMETpUUYecKre oOpa3bl YpaBHCHHMH ©  HEPaBEHCTB  Ha
KOOPJIMHATHOM TUIOCKOCTH;

CBOOOJIHO  ONEPUPOBATH MOHATHUSAMU: TpadUKA  TPUTOHOMETPUUECKHUX
ynKumi;

IPUMEHATh (QYHKIUH I MOJCIMPOBAHUS MW MCCICIOBAHHUS PEATbHBIX
MPOLIECCOB.

Hauaja maTeMaTH4eCKOI0 aHAJIU3A:

WCITOJIB30BaTh MPOU3BOJIHYIO JIJIs UCCAeA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HAXOJIUTh HanOOJIbIIICE M HAMMEHBIIICEe 3HAYCHUS (DYHKIIMH HEIIPEPHIBHOM Ha
OTpPE3KE;

VCMOJIb30BAaTh IPOW3BOJHYIO JJISI HAXOXKJACHHUS HAWIYYIIETO PEIICHHUS B
NPUKJIAJIHBIX, B TOM YHCJIE COLUHAJIbHO-DKOHOMHUYECKUX, 3ajadax, A
OmpeAeaeHUs] CKOPOCTHM W YCKOPEHHS TMpoliecca, 3aaaHHOro (opMmysnol wiH
rpagukoM;



CBOOOJHO OMNEpUpPOBaTh MOHATHSAMHU: MEpBOOOpa3Has, ONpPENEIEHHBIM
MHTErpaj, HAaXOAWUTh IEpBOOOpA3HbIE AIEMEHTAPHBIX (YHKUHMH M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh IUIOLAAN TUIOCKUX (PUTyp U OOBEMBI TENl ¢ MOMOIIBIO MHTErpaa;

UMETh IMPEJCTABICHHE O MaTEMAaTHYECKOM MOJEIMPOBAaHUU HA TPUMEPE
cocTaBiieHUs AU depeHInanbHbIX YpaBHEHUH;

pemaTe NPUKIAAHBIE 3aJa4d, B TOM YHUCJE COLMAIBHO-DKOHOMUYECKOTO U
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Konrpoasubie | Ilpakrnueckue
n/m NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbl
pecypchbl
MHOK€ECTBO ACHUCTBUTEIBHBIX YUCEN.
1 MHorounensl. PaninoHanbHble ypaBHEHHS U 24 1 bu6mmoreka [JOK
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
YpaBHEHHI
9 Oynkuuu u rpaduxu. CrenenHas QyHKIuUs C 12 1 bubnuoreka [IOK
L[eIBIM TTOKa3aTesneM
3 Apudmernueckuit KOpeHb N-0i CTENEHMU. 15 1 bubmuoreka IIOK
HppanunonanbHble ypaBHEHUS
4 [TokazarenwsHas ¢pynkmnus. [lokazaTenpHbIe 10 1 bubnuoreka IIOK
ypaBHEHHUS
5 Jlorapudmudeckas GyHKITHSA. 18 1 bubmmorexa IIOK
Jlorapudmuueckue ypaBHEeHUs
5 TpuronomeTpuyecKue BEIPAKEHUS U 99 1 BuGmmorexa [OK
ypaBHEHHS
[TocnenoBaTenbHOCTH U MPOTPECCHH 10 bubnunoreka [IOK
HenpepriBubie ¢pynkuuu. [IpousBoanas 20 bubnunoreka [JOK
IT
9 OBTOPGHI/IC, 0000I11IeHHEe, CHCTEMATHU3ALIM 5 5 Butmiorexa LIOK
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 [ITIPOI'PAMME 136 10 0




11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
n/n NMPOrpaMMbI Bcero Konrpombnbie | Ipakmirieckie o0pa3oBaTe/IbHbIE
padoTbI padoThI pecypest
1 UccnenoBanue QyHKIHI ¢ TOMOIIBIO 99 1 bubnuoteka [IOK
MIPOU3BOIHOM
2 [lepBooOpa3Hast u MHTErpanl 12 1 bubnuoreka [IOK
3 I'paduiku TpuroHOoMeTpUYECKUX PYHKIIUH. 14 1 bubnuoreka [IOK
TpuronomeTrpruyeckue HepaBeHCTBA
4 HppanmonanbHble, MOKa3aTENbHbIE U 24 1 bubnuoreka [IOK
Jorapu(pmMuUecKre HepaBeHCTBA
KomruiekcHble uncia 10 1 bubmmoreka [JOK
HarypanbsHble u 1ienpie uncia 10 bu6mmoreka [JOK
CucTteMbl pallMOHAIbHBIX, UPPALIMOHATBHBIX bubmuoreka [IOK
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
ypaBHEHUM
8 3amauu ¢ mapaMeTpamu 16 1 bubnuoreka [IOK
9 HOBTO}T)SHI/IC, 0000111eHue, CCTeMAaTHU3aIUs 16 5 bubnuoreka [IOK
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHHOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne uudgposBbie
i Tema ypoka Beero Kourpoasubie | Ipakruyeckue 0Gpa3oBaTe/IbHbIE
padoThI padoTbl pecypens
1 MHO3k€eCTBO, OnIepalii HaJ MHOKECTBAMH 1 bubmmoreka [JOK
M UX CBOMCTBA
2 Huarpammel Diinepa-Benna 1 bubnuoreka [IOK
3 [IpuMeHeHne TEOpEeTUKO-MHOKECTBEHHOTO 1 bubnuoreka [IOK
ammapata sl pelIeHus 3a1a49
Panmonanesubie unciia. OOBIKHOBEHHBIE U bu6mmoreka [JOK
4 JECATUYHBIC IPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC TIEPHOINIECKUE APOOH
Panmonaneubie unciia. OOBIKHOBEHHBIE U bu6mmoreka [JOK
5 JECATUYHBIC IPOOU, TPOIICHTHI, 1
OCCKOHEYHBIC TIEPHOINIECKUE APOOH
5 [IpuMenenue qpoOeit 1 TPOLICHTOB IS 1 bu6mmoreka [JOK
penieHus MPUKIAAHBIX 33724
7 [IpuMeHnenue qpoOeit 1 TPOLICHTOB JIJIst 1 bu6nmoreka [JOK
penieHus MPUKIAIHBIX 3a7a4
8 JeiicTBuTenpHbIe uncna. PalinoHansHbIE U 1 bubnuoreka [IOK
HppalMOHAJIbHBIE YHCIIa
9 ApudmeTrueckue onepauuu ¢ 1 bubnuoreka [IOK
JIENCTBUTEIILHBIMU YHCIIAMU
10 Moynb IeHCTBUTEIBHOIO YHCIIA U €10 1 bu6mroreka [JOK

CBOMCTBa




11

[TpubnnxEHHbBIC BBIYUCICHNUS, IPABUIIA
OKpPYIVICHMS, IIPUKUJIKA U OLICHKA
pe3yJibTaTa BEIYMCIICHUI

bu6mmoreka [JOK

12

OCHOBHBIE MCTOABI PCIICHUA LCIIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

bu6mmoreka [JOK

13

OCHOBHEBIE MCTOABI pCHICHUSA LECJIbIX U
JTPpOOHO-palIMOHATFHBIX YPAaBHEHUHN U
HEPABEHCTB

bubmmoreka [JOK

14

OCHOBHEBIE MCTOABI PEIICHUA LNCIIBIX U
IpOOHO-palMOHATIFHBIX YPABHEHUH U
HEPABEHCTB

bu6mmoreka [JOK

15

MHOro4ieHsl OT OJHON MEPEMEHHOM.
JleneHre MHOTOYJICHA HA MHOTOYJICH C
octatkoM. Teopema bezy

bu6mmoreka [JOK

16

MHoOTO04JIEHBI C IIETBIMHA KO3 HUITMEHTAMH.
Teopema Buera

bu6mmoreka [JOK

17

Pemenue cucrem JTMHEHHBIX YpaBHEHUI

bu6mmoreka [JOK

18

Pemenue cucrem JTMHEHHBIX YpaBHEHUM

bu6mmoreka [JOK

19

Marpwuiia CHCTEMbI JTMHEHHBIX YPaBHECHHIA.
Ornpenenurenab MaTPUIIBI 2X2, ero
FCOMETPHYECKHI CMBICI ¥ CBOMCTBA;
BBIYHCIIEHHE €r0 3HAYEHUS

bubmuoteka [IOK

20

Omnpenenurens MaTPUIl 2X2, €T0
T€OMETPUYECKUI CMBICI M CBOMCTBA;
BBIUHCIIEHUE €70 3HAUCHUS

bu6mmoreka [JOK

21

IIpuMeHeHue onpenenuTents A peneHus
CUCTEMBI JIMHEWHBIX YPABHEHUN

bu6mmoreka [JOK




22

Pemrenne npukiaaHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

bu6mmoreka [JOK

23

Pemrenne npukiaaHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

bu6mmoreka [JOK

24

KonTtponsHas paboTa: "PanmonansHbie
ypaBHEHHUS U HepaBeHCTBA. CHUCTEMBI
JIMHENHBIX ypaBHEHUN"

bu6mmorexa [JOK

25

@OyHK1HMS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumno o6partubie pyHkunu. Kommnosunums

byHKIH]

bu6mmoreka [JOK

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHusi rpapuKOB QyHKIMI

bubmmoreka [JOK

27

OO0nacTh ornpenesieHus] © MHOYKECTBO
3HaueHni GyHkmu. Hynm GyHakmmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

bu6mmoreka [JOK

28

UETHbie 1 HEU€THBIC (PYHKIIHH.
[Tepnoanueckue Gynkuun. [TpomexyTkn
MOHOTOHHOCTH (PYHKLIUU

bu6mmoreka [JOK

29

MakcuMyMbl 1 MUHUMYMBI () YHKITHH.
HaubonbIiee u HaMeHbl1Iee 3HaYCHHE
(GYHKIIMH Ha IPOMEKYTKE

bu6mmoreka [JOK

30

Jluneiinas, KkBajpaTU4IHas U APOOHO-
nuHeitHas GyHKIUU

bubmuoteka [IOK

31

DeMeHTapHOe HccieI0OBaHuE U
MOCTpPOEHHE T'PapUKOB ITUX PYHKIUI

bu6mmoreka [JOK

32

DeMeHTapHOe HccieI0OBaHuE U
MOCTpOEHHE TPaMKOB ITUX PYHKIMH

bu6nmoreka [JOK

33

Crermnens ¢ LIEIBIM IOKa3aTeneM. buaoM

bu6mroreka [JOK




Hrrorona

34 Crenens ¢ 1esbIM nokazarenem. bunom bubnuoteka [IOK
HerotoHa

35 CrenenHast yHKIHS ¢ HATYPaIbHBIM U bubnuoteka [IOK
LeNbIM rmokaszareneM. E€ cBoiicTBa u rpaduk

36 Kountponbnas padora: "Crenennas bubnuoreka [IOK
¢yukuus. E€ cBoiictBa u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaJIbHON bubnuoreka [IOK
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaJIbHON bubnnoreka [IOK
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoGpa3oBaHMs YUCTOBBIX BBIPAKEHHH, bubnnoreka [IOK
coJiepXKalluX CTETIEHU U KOPHU

40 [IpeoOpazoBaHust YUCTOBBIX BEIPAKCHHM, bubnuoteka [IOK
coJiepXKaluX CTETIEHU U KOPHU

41 [IpeoOpazoBaHus YUCIOBBIX BEIPAKCHHH, bubmuoreka [IOK
coJiepXKalluX CTETEHU U KOPHU
Uppannonanbubie ypaBHeHUs. OCHOBHBIE bubmuoreka [IOK

42 METO/IbI PELIEHUS] UPPALIMOHAIBHBIX
YpaBHEHHI
Hppaumonanbusie ypaBHeHUs. OCHOBHbBIE bubnuoreka [IOK

43 METO/IbI PELIECHHS UPPAITUOHATILHBIX
YpaBHEHUMU
WppannonansHelie ypaBHeHUs. OCHOBHBIE bubnuoreka [IOK

44 METO/IbI PELICHNS] UPPALUOHAIBHBIX
YpaBHEHUMU

45 PaBHOCHWIIBHBIE IEPEXO/IBI B PELLIEHUU bubnuoreka [IOK

UppalMOHAIBHBIX YPaBHEHUN




PaBHOCWIIBHBIE IEPEXO/IbI B PELLICHUU

bu6mmoreka [JOK

46 HppalMOHAJIbHBIX YPAaBHEHUM

47 PaBHOCWIIBHBIE IEPEXO0/IbI B PELLICHUN bubnuoreka [IOK
HppalMOHAIIbHBIX YPAaBHEHUM

48 PaBHOCWIBHBIE IEPEXO0/IbI B PELLICHUN bubnuoreka [IOK
HppalMOHAIIbHBIX YPaBHEHUM
CpoiicTBa U rpapyK KOpHS N-0¥ CTENEHH bubnuoreka [IOK

49 KaK (yHKIIUU OOpaTHOM CTENEHH C
HaTypaJIbHbIM MOKa3aTesieM
CgoiicTBa 1 rpaduk KOpHs N-0if cTeneHn bubnnoreka [IOK

50 KaK (QyHKIIMHU 0OpaTHOW CTENEHH ¢
HaTypaJIbHbIM MOKa3aTesleM
KonTtponbHas padota: "CBoiicTBa u rpaduk bubnuoteka [IOK

51 KOpHs N-0#1 ctenenu. MppanmoHaibHbIe
ypaBHEHHUS"

59 CreneHb ¢ palMoHaIbHBIM MOKa3aTEIEM U bu6mmoreka [JOK
e€ CBOICTBA

53 CreneHnb ¢ palMOHaIbHBIM MOKa3aTeIeM U bu6mmoreka [JOK
e€ CBOICTBA

54 CreneHb C pallMOHAIBHBIM IOKa3aTeNIEM U bubnuoreka LIOK
e€ CBOICTBa

55 [TokazarenpHas QyHKIUS, €€ CBOMCTBA U bu6mmoreka [JOK
rpaduk

56 Hcnonb3oBanue rpaduka GyHKINN U1 bubnuoreka [IOK
peleHus ypaBHeHUH

57 Hcnonb3oBanue rpaduka GyHKINU U1 bubnuoreka LIOK
peleHus ypaBHeHUH

58 Iloka3zarenbHble ypaBHeHHs. OCHOBHBIE bubnuoreka [IOK




MCTOJbI PCIICHH A IMTOKA3aTCIIbHBIX

YpaBHEHHUU
[Toka3zarenbHbie ypaBHEeHUs. OCHOBHBIE bubnuoteka [IOK
59 METO/IbI PEIICHHUS TIOKA3aTeIbHBIX 1
YpaBHEHUU
[Toka3zarenbHbie ypaBHEeHUs. OCHOBHBIE bubnuoteka [IOK
60 METO/IbI PEIICHHUS TIOKa3aTeTbHBIX 1
YpaBHEHHI
61 KonTponsnas padora: "IlokazatenbHas 1 bubnuoreka [IOK
¢byukuus. [TokasarensHble ypaBHeHUs"
62 Jlorapudm gucita. CBoricTBa Jorapupma 1 bubnmoreka [JOK
63 Jlorapudm gucita. CBoricTBa jorapupma 1 bubnmorexa [JOK
64 Jlorapudm uucna. CroiicTa jorapupma 1 bubnuoteka [IOK
65 JlecsaiTHUHBIC U HATypaIbHBIC JIOTAPU(PMBI 1 bubnuoteka [IOK
66 JlecsiTHUHBIC U HATypaIbHBIC JIOTAPU(PMBI 1 bubnuoteka [IOK
67 [IpeoOpazoBaHue BRIpAKEHHM, COIEPIKAIINX 1 bubmuoreka [IOK
JoraprumbI
68 [IpeoOpazoBaHue BRIpAKEHHM, COIEPIKAIINX 1 bubmuoreka [IOK
JoraprumbI
69 [IpeoOpa3zoBanue BhIpAKEHUMN, COIEPIKALITUX 1 bubnuoreka [IOK
JorapuMbI
20 Jlorapudmmuueckas ¢pyHkuus, e€ CBOICTBa U 1 bubnuoreka [IOK
rpaduk
7 Jlorapudmuueckas GyHKINA, €€ CBOHCTBA U 1 bubnuoreka [IOK
rpaduk
79 Hcnonb3oBanue rpaduka GyHKINN IS 1 bubnuoreka [IOK

pelIeHNs] ypaBHEHUI




73

Hcnons3oBanue rpaduka GyHKINAN 15
peuieHus ypaBHEHUI

bu6mmoreka [JOK

74

Jlorapudmuueckue ypaBHeHUss. OCHOBHBIC
METO/IbI PEIICHUS JTOTAPUPMUUECKUX
YpaBHEHUU

bu6mmoreka [JOK

75

Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIE
METO/IbI PEIICHUS JTOTAPUPMUUECKUX
YpaBHEHHI

bubmmoreka [JOK

76

Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIE
METO/IbI PEIICHUS JTOTAPUPMUUECKUX
YpaBHEHHI

bu6mmoreka [JOK

77

PaBHOCWIIBHBIE TIEPEXO0/IBI B pEIIEHUN
norapu(pMUUECKUX ypaBHEHUH

bubmmoreka [JOK

78

PaBHOCHIIbHBIE TTEPEX0/IbI B PEIICHUN
Jorapu(pMUUECKUX ypaBHEHHI

bubmmoreka [JOK

79

Kontponbras padora: "Jlorapuhmuyeckas
¢dbynaknus. Jlorapudmudeckue ypaBHeHus"

bu6mmoreka [JOK

80

CI/IHyc, KOCHHYC, TAHI'CHC U KOTaHI'CHC
YHUCJIOBOI'O aprymecHTa

bu6mmoreka [JOK

81

CI/IHyc, KOCHUHYC, TAHT'CHC U KOTAHI'CHC
YHUCJIOBOI'O apryMmeHTa

bubmuoteka [IOK

82

ApKCI/IHyc, APKKOCHUHYC U APKTAHT'CHC
YHUCJIOBOI'O apryMmeHTa

bubmuoteka [IOK

83

ApKCUHYC, apKKOCUHYC 1 apKTaHT€HC
YHCIIOBOTO apryMeHTa

bu6nmoreka [JOK

84

TpuronomeTrpruueckas OKpyKHOCTb,
OTIPEEIIEHNE TPUTOHOMETPUUYECKUX
(GYHKIUI YUCIOBOTO apryMeHTa

bu6mmoreka [JOK




TpuronomeTrpuueckas OKpyKHOCTb,

bu6mmoreka [JOK

85 OTIpe/IeIeHNE TPUTOHOMETPUIECKUX 1
(GYHKIMH 9UCIOBOTO apryMeHTa
86 OcHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1 bubnuoteka [IOK
87 OcCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1 bubnuoteka [IOK
88 OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJITBI 1 bubnuoteka [IOK
89 OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJITBI 1 bubnuoteka [IOK
90 [IpeoOpa3oBaHKe TPUTOHOMETPUUECKHUX 1 bubnuoreka [IOK
BBIPKCHUH
o1 [IpeoGpa3oBaHKe TPUTOHOMETPUUYECKHUX 1 bubnuoreka [IOK
BBIPAKEHU I
92 [IpeoGpa3oBaHme TPUTOHOMETPUUECKHUX 1 bubnuoreka [IOK
BbIpaKEHU I
03 [IpeoOpazoBaHue TPUTOHOMETPHUECKHIX 1 bubnuoteka [IOK
BbIpaKEHU I
94 Pemenne TpuroHoMeTpHUECKMX YpaBHEHUM 1 bubmuoreka [IOK
95 Pemienne TpuroHoMeTpHYECKMX YpaBHEHUM 1 bubnuoteka [IOK
96 Pemienne TpuroHoMeTpHUECKMX YpaBHEHUN 1 bubmuoreka [IOK
97 Peurenne TpuroHoMeTprUUECKMX YpaBHEHUM 1 bubnuoreka [IOK
98 Peurenne TpuroHoMeTpUUECKMX YpaBHEHUN 1 bubnuoreka [IOK
99 Peurenne TpuroHoMeTprUUECKMX YpaBHEHUM 1 bubnuoreka [IOK
100 Peurenne TpuroHoMeTpUUECKMX YpaBHEHUN 1 bubnuoreka [IOK
KonTponrHas paborta: bubnuoreka [IOK
101 "TpUroHOMETPUUECKUE BBIPAKEHUS U 1
TPUTOHOMETpHUUYECKHE ypaBHEHUS"
102 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS 1 bubnmoreka [JOK

nocliegoBaTelbHoCTel. MeTon




MaTEMaTHYECKON UHIYKIUU

MOHOTOHHBIE ¥ OTPAHUYEHHBIE bubnuoreka [IOK

103 nocyeoBarenbHOCTH. VicTOopus aHanm3a
0ECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccus bubnuoteka [IOK

105 ['eomeTpuueckas nporpeccus bubnuoteka [IOK

106 beckoneuHo yObIBatoIas reoMmeTpuiecKas bubnuoteka [IOK
Iporpeccus

107 CymmMma 6eCKOHe:—IHO yOBIBarOIICH bubnuoreka [IOK
T€OMETPUUECKOU MPOTPECCUU

108 JIMHENHBIN ¥ 3KCIOHEHITUAIBHBINA POCT. bubnnoreka [IOK
Yucno e. Dopmyra CIOKHBIX TPOLIEHTOB

109 JIMHEHBIN ¥ SKCTTIOHEHIIUAJIBHBIA POCT. bu6mmoreka [JOK
Yucno e. Dopmyra CIOKHBIX IPOLIEHTOB

110 Hcnonb3oBaHue Nporpeccuu A pereHus bubnuoteka [IOK
pealIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KontponbHas pabora: bubnuoteka [IOK
"ITociienoBaTeIbHOCTH U MPOTpecCun”

112 HenpepriBHbIC DYHKIIMK U UX CBOMCTBA bubnuoteka [IOK

113 Touka pa3pbiBa. ACUMIITOTHI TpaUKOB bubnuoreka [IOK
byHKIMIA

114 CpoiicTBa (PyHKIIMI HETIPEPHIBHBIX HA bubnuoreka [IOK
OTpeE3Ke

115 CBoiicTBa (QyHKIIMI HETIPEPHIBHBIX HA bubnuoreka [IOK
OTpeE3Ke

116 Meto1 UHTEPBAJIOB ISl PELIEHUS bu6mroreka [JOK

HCPaBCHCTB




MGTOI[ HUHTCPBAJIOB JJId pCUICHUA

bu6mmoreka [JOK

117
HEPaBEHCTB

118 Meroa uHTEpBAIOB VISl PELLICHUS bubnuoreka [IOK
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX bubnuoreka [IOK
GbyHKIMNA 1S pelieHust 3a1a49

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX bubnuoreka [IOK
GyHKIMM 115 pereHus 3a1a4

121 [lepBas u BTOpast Mpou3BoIHbIE QYHKIIUN bubnnoreka [IOK

122 OnpeneHeHHue, T€OMETPUYECKHUI CMBICIT bubnuoreka [IOK
MIPOU3BOIHOM

123 OnpeneHeHHue, (bU3UIECKUil CMBICTT bubnuoreka [IOK
MIPOU3BOIHOM

124 VYpaBHeHHE KacaTeIbHOH K TpauKy bubnuoreka [IOK
byHKITMN

125 YpaBHeHHE KacaTeIbHOH K rpaduKy bubnuoreka [IOK
byHKIIMN

126 [TpousBoiHBIE d7IeMEHTAPHBIX (QYHKITHI bubmuoreka [IOK

127 [TpousBoiHBIE d7IeMEHTAPHBIX (QYHKITHI bubmuoreka [IOK

128 [IpousBoHas CyMMBI, IPOU3BEICHHUS, bu6mmoreka [JOK
YaCTHOTO U KOMIO3UINH (DYHKIUI

129 [IpousBoHas CyMMBI, IPOU3BEICHHUS, bubnuoreka [IOK
YaCTHOTO U KOMITO3UIMU (YyHKLIUH

130 [IpounsBoHast CyMMBI, IPOU3BEICHNUS, bubnuoreka [IOK
YaCTHOTO U KOMITO3UIIMU (HYHKIUH

131 KonTtponsHas padora: "[IponsBoanas” bubnuoreka [IOK

132 [ToBTOpEHue, 06001IeHNE, CUCTEMATH3AIHS bu6mroreka [JOK




3HaHUi: "YpaBHEHUA"

133 [ToBTOpEHUE, 0000IICHHE, CHCTEMATH3AIHS 1 bubmmoreka [JOK
3HaHui: "Oyakuun"
134 Wrorosas koHTpoJIbHAs paboTa 1 1 bubnuoreka [IOK
135 Wrorosas koHTpoJibHAs paboTa 1 1 bubnuoreka [IOK
136 HOBTOvpeHI/Ie, 0000111eHIE, CHCTEMAaTHU3aLIHS 1 bu6mmoreka [JOK
3HAHHUN
OBLIEE KOJIMYECTBO YACOB I1O 136 10

[TPOI'PAMME




11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne uugposBbie
i Tema ypoka Beero Konrposbubie | Ilpakrudeckue 00pasoBaTe/ibHbIE
padoTbI padoThI pecypest

[IpumeHeHne npou3BOAHOM K bubnuoreka [IOK
1 HCCIe0BaHUIO0 (PYHKIIMI Ha 1

MOHOTOHHOCTb U IKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K bubnuoreka [IOK
2 HCCIeA0BaHUIO (PYHKIIMI Ha 1

MOHOTOHHOCTb M OKCTPEM MBI

[TIpumenenne nponu3BOAHOM K bubnuoreka [IOK
3 UccleoBaHuI0 (YHKINN Ha 1

MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpumeneHnne mpou3BOIHOM K bubnuoreka [IOK
4 WCCIeI0BaHUIO (QYHKIMI Ha 1

MOHOTOHHOCTb U 3KCTPEMYMBI

[Ipumenenue npou3BOHOM K bubnuoteka [IOK
5 UCCle0BaHUI0 (YHKIMI Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBI

[Ipumenenure npou3BOIHON K bubnuoreka [IOK
6 UccieoBaHuI0 QYHKINI Ha 1

MOHOTOHHOCTb Y 3KCTPEMyMBbI

Haxoxnenne HanOoJIbIIEro U bu6nmoreka [JOK
7 HauMEHBIIIET0 3HAYCHHs HEPEPBIBHOM 1

(GyHKIMHU Ha OTpe3Ke
8 Haxoxnenne HanOoJIbIIEroO U 1 bu6mmoreka [JOK




HaVMEHBIIETO 3HAYE€HUsI HENIPEPHIBHOM
(GyHKIMHU HAa OTpE3Ke

Haxoxxnenne HanuOoIbIIETO U
HAaWMEHBIIIETO 3HAYCHHSI HETIPEPBIBHO M
(GyHKIMU Ha OTpE3Ke

bu6mmoreka [JOK

10

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHOM
(yHKIIMM Ha OTpe3Ke

bubmmoreka [JOK

11

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUSI HEMTPEPHIBHON
(GYHKIIMK Ha OTpe3Ke

bu6mmoreka [JOK

12

Haxoxnenne HanOoJIBIIIETO U
HaWMEHBIIIETO 3HAYCHUSI HEMTPEPHIBHON
(yHKIIMM Ha OTpe3Ke

bubmmoreka [JOK

13

[IpumeneHnne npou3BOAHOM M1t
HAaxO0KJICHUS HAWJTYYIIIEeTO PEIICHHUS B
MPUKIIATHBIX 3a/1a4ax

bu6mmoreka [JOK

14

[IpumeneHnne npou3BOAHOM JIst
HAaXxO0JKJICHUS HAWJTYYIIIEeTO PEIICHHS B
MPUKIIATHBIX 3a/1a4ax

bu6mmoreka [JOK

15

[TpumeHneHne MPON3BOTHOM IS
OTIpEIeTICHUS] CKOPOCTH M YCKOPEHUS
nporecca, 3alaHHOT0 (GOPMYIIOH Hin
rpapuKoM

bubmuoteka [IOK

16

[IpumMeHeHre NpOU3BOJHOM ISt
OTIpeIeNIeHUs] CKOPOCTU U YCKOPEHUS
nporiecca, 3aaHHOTro0 (GopMyIIoi HiTu
rpaduKoM

bu6mmoreka [JOK




17 Komnozunus GyHkmmii bubnuoreka [IOK

18 Kowmrmozutus ¢pyHKmit bubnuoteka [IOK

19 Kowmmosutus ¢pyHKni bubnuoteka [IOK

20 FGOMBTqueC§He06pwﬂﬂypaBHeHHﬁIﬂi bubnuoreka [IOK
KOOPJMHATHON IJIOCKOCTH

21 FCOMBTPHHGC§HC06pa$ﬂypaBHeHHﬁIﬂl bubnuoreka [{OK
KOOPJMHATHON TJIOCKOCTH

99 Kontponsnas padora: "UccnenoBanue bubnuoreka [IOK
(GYHKIHH ¢ TOMOIIBIO TPOU3BOTHOM"

23 [IepBooGpa3Hasi, 0OCHOBHOE CBOMCTBO bubnnoreka [{OK
epBOOOpa3HbIX

24 [TepBooOpa3HbIe FeMEHTAPHBIX (QYHKIIHIA. bubnnoreka [IOK
[IpaBuna Hax0XkAEHUS IEPBOOOPA3HBIX

o5 [TepBooOpa3HbIC d7IEMEHTAPHBIX (PYHKITHIA. bubnuoteka [IOK
[IpaBuna Hax0XAEHUS TEPBOOOPA3HBIX

26 HuTterpai. 'eoMeTpudeckuii CMbICH bubmuoreka [IOK
WHTerpana

97 Briunciienue onpeeaéHHOro HHTerpaia bubmuoreka [IOK
o ¢popmyne Herorona-Jleitoauma

o8 Beruucnenue onpeieIEHHOTO MHTErpaia bubnuoreka [IOK
o ¢popmyne Herotona-JleitOnuna

29 [IpumeHeHue nHTErpaa 1 HaXOXKICHHS bubnuoreka LIOK
IUIOIIAJeH MIOCKUX (QUryp

30 [IpumMeHeHue UHTETpaa 11 HaX0XKICHUS bubnuoreka [IOK
00BEMOB T€OMETPUUYECKHX TET

31 [Tpumeps! perennit quddepeHnanbHbIX bubnuoreka [IOK

YpaBHEHUH




32

[Tpumeps! perennit quddepeHnnanbHbIX
YpaBHEHHUU

bu6mmoreka [JOK

33

MaremaTruyeckoe MOJIEIMPOBAHUE
peaTbHBIX TPOIECCOB C TOMOIIBIO
mddepeHInanbHbIX ypaBHEHUH

bu6mmoreka [JOK

34

KounTponsnas padota: "[lepoobpasnas u
uHTerpan”

bubmmoreka [JOK

35

Tpuronomerpuueckue GyHKIUHT, UX
CBOMCTBa U rpaduku

bu6mmoreka [JOK

36

Tpuronomerpuueckue GyHKIUHU, UX
CBOMCTBA U rpapuku

bubmmoreka [JOK

37

Tpuronomerpuueckue GyHKIUHU, UX
CBOMCTBA U rpaduKu

bu6mmoreka [JOK

38

Tpuronomerpudeckne GpyHKIHH, UX
CBOMCTBA U rpaduKu

bu6mmoreka [JOK

39

Tpuronomerpuueckue QyHKIUHN, UX
CBOICTBa U rpaduku

bu6mmoreka [JOK

40

OTO0p KOpHEH TPUTOHOMETPUICCKUX
ypaBHEHUH C OMOILBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH

bu6mmoreka [JOK

41

OT60p KOpHEW TPUTOHOMETPHUECKUX
yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUECKOMN OKPY>KHOCTH

bubmuoreka [IOK

42

OT100p KOpHEN TPUTOHOMETPUIECKUX
YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTU

bu6nmoreka [JOK

43

OT100p KOpHEN TPUTOHOMETPUIECKUX
YPaBHEHUH C IOMOIIBIO

bu6mroreka [JOK




TPUTOHOMETPUUECKOMN OKPYKHOCTU

m Pemrenne TpuroHoMeTpuYECKUX bubnuoreka [IOK
HEPaBEHCTB

4 Pemrenne TpuroHoMeTpUYECKUX bubnuoreka [IOK

> HEpaBEHCTB

46 Pemrenne TpuroHoMeTpuyECKuX bubnuoreka [IOK
HEPaBEHCTB

47 Pemrenne TpuroHoMeTpuyECKuX bubnuoreka [IOK
HEPaBEHCTB
Kountponsnas pabora: "I'paduxu bubnnoreka [IOK

48 TPUTOHOMETPUUECKUX (PYHKIIUHA.
Tpuronomerpuyecke HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIIECHUS bu6mmoreka [JOK
MOKa3aTeIbHbIX HEPAaBEHCTB

50 OCHOBHBIE METO/IbI PEIIECHUS bu6mmoreka [JOK
MOKa3aTeJbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIICHUS bu6mmoreka [JOK
MOKa3aTeJbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIICHUS bu6mmoreka [JOK
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METObI PEIICHUS bu6mmoreka [JOK
norapu(pMUIEeCKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PELICHHS bubnmoreka [JOK
Jorapu(pMUIECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI PELICHHS bubnmoreka [JOK
norapu(pMUIECKUX HEPaBEHCTB

56 OCHOBHBIE METO/IbI PELICHHS bubnmoreka [JOK

J'IOl“apI/I(I)MI/ILIeCKI/IX HCPAaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

bu6mmoreka [JOK

>/ HppalMOHAIbHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEIICHUS bubnuoteka [IOK
HppalMOHAIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIICHUS bubnuoteka [IOK
HppalMOHAIbHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PEILICHUS bubnuoreka [IOK
HppalMOHAIbHBIX HEPABEHCTB

61 I'padmyeckue meTo bl peteHust bubnnoreka [IOK
UppalMOHANIbHBIX YPaBHEHHM

62 I'padmyeckue meTo bl peteHus bubnuoreka [IOK
HppalMOHANIbHBIX YPaBHEHHM

63 I'paduaeckue MeToIbI pereHus bubnuoteka [IOK
[I0Ka3aTeJbHbIX YPaBHEHUH

64 I'paduaeckue MeTo 161 pereHus bubnuoteka [IOK
[IOKa3aTeJIbHbIX HEPABEHCTB

65 I'paduaeckue MeTo 161 pereHus bubmuoteka [IOK
norapu(pMUUECKUX ypaBHEHUH

66 I'paduaeckue MeTo 161 pereHus bubmuoreka [IOK
norapu(pMUUECKUX HEPAaBEHCTB

67 I'paduaeckue MeTo 161 peleHus bubnuoreka [IOK
norapu(pMUUECKUX HEPABEHCTB
I'padrueckue MeTOo bl pelIeHus bubnuoreka [IOK

68 MOKa3aTeNbHbIX U JIOrapu(PMUUECKUX
YpaBHEHUMU
I'padrueckue MeTO bl pelIeHHs bubnuoreka LIOK

69 MOKa3aTeNbHbIX U JIOrapu(pMUIECKUX

YpaBHEHUH




70

I'padmyeckue MeToabI pelieHus
MOKAa3aTeIbHBIX U JTOTapu(HMUIECKUX
HEPaBEHCTB

bu6mmoreka [JOK

71

I'paduueckue METO bl peIICHHS
MOKa3aTeNbHBIX U JIOTapU(MUIECKUX
HEpaBEHCTB

bu6mmoreka [JOK

72

KonTponsnas pabdora: "UppanuonanbsHelie,
MOoKa3aTeabHbIE U JIOTapupMUUECKHe
HepaBeHCTBa"

bubmmoreka [JOK

73

KommnekcHbie uncna. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMILJIEKCHOTO YHCIIa

bu6mmoreka [JOK

74

KommuiekcHbie uncna. Anredpandeckas u
TpUroOHOMETpHUecKas (HOpPMbI 3alUCU
KOMILJIEKCHOTO YHCIa

bu6mmoreka [JOK

75

ApubdmMeTnueckue oneparmu ¢
KOMIUIEKCHBIMU YHCIIAMHU

bu6mmoreka [JOK

76

Apudmernueckue onepamuu c
KOMILJIEKCHBIMU YHCIIAaMU

bu6mmoreka [JOK

77

I/I306pa)KeHI/IC KOMIIIICKCHBIX YHCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

bubmuoteka [IOK

78

I/I306pa)KeHI/IC KOMIIIICKCHBIX YHCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

bubmuoteka [IOK

79

®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMIUIEKCHOTO YHCIIa

bu6mmoreka [JOK

80

®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMIUIEKCHOTO YKCJIa

bu6nmoreka [JOK

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHUCCJI IJIs1

bu6mmoreka [JOK




penieHnust PU3NIECKUX U TEOMETPUIECKUX

3a1a4
82 KonTtposnsHas padota: "KomruiekcHbie bubnuoreka [IOK
yuciua"
83 HatypaiibHbIe 1 11e1bIe Yucia bubmmoreka [JOK
84 HarypanbsHbie u 1ienbie uncia bubnuoteka [IOK
85 [IpuMeHeHne NpU3HAKOB AEITMMOCTH bubnuoreka [IOK
LEJIbIX YUCell
86 [IpuMeHeHne NpU3HAKOB AETUMOCTH bubnnoreka [IOK
LEJbIX YUCell
87 [IpuMeHeHne NpU3HAKOB AETUMOCTH bubnnoreka [IOK
nenbix yncen: HOJ u HOK
88 [IpumeHeHne Npu3HaKOB JETMMOCTH bubnuoteka [IOK
mensix uncen: HOJ u HOK
89 [IpumeHeHne Npu3HaKOB JETMMOCTH bubnuoteka [IOK
LEJBIX YUCEII: OCTATKH 110 MO0
9 [IpumeHeHnue npu3HaKOB JETMMOCTH bubnuoteka [IOK
LEJBIX YUCEI: OCTATKH 110 MO0
[IpumeneHne npu3HaKOB JECTUMOCTH bubnuoteka [IOK
91 LeNbIX YhCceN: anroput™ EBkinaa amis
pelIeHus 3a/1a4 B LIEeTIbIX YMCIax
92 KonTtponpHas padora: "Teopus 1eiabix bubnuoreka [IOK
gucen"
Cucrema u COBOKYITHOCTb YPAaBHEHHIA. bubnmoreka [JOK
93 PaBHOCUIIBHBIE CHCTEMBI M CUCTEMBI-
CJIEJICTBHS
94 Cucrema 1 COBOKYITHOCTb YpPaBHEHUM. bubnuoreka [IOK

PaBHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-




CICACTBHA

95

OcHoBHEIC MCTOABI pCHICHUA CUCTEM U

COBOKYITHOCTEHN pallMOHAIbHBIX YPaBHEHU

bu6mmoreka [JOK

96

OcHOBHBIE MCTOABI pCIICHUA CUCTEM U
COBOKYITHOCTEN MpPpalMOHaIbHbBIX
YpaBHEHHI

bu6mmoreka [JOK

97

OCHOBHBIE MET OJIbI PCIICHUA CUCTEM U
COBOKYITHOCTEM MOKa3aTeIbHBIX
YpaBHEHHI

bubmmoreka [JOK

98

OCHOBHEBIE MET OJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHHI

bubmmoreka [JOK

99

OcCHOBHBIE METOIbI PELICHUS] CUCTEM U
COBOKYITHOCTEH JIOTaprU(pMUIECKUX
YpaBHEHHI

bu6mmoreka [JOK

100

OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMuuecKkux
ypaBHEHUM

bu6mmoreka [JOK

101

[IpumeHeHue cucTeM K pPeLIeHUI0
MaTeMaTHYeCKUX 3a/1a4 U 3a7a4 U3
pa3nUYHbIX 00IacTel HAyKU U pealbHON
KU3HU, HHTEPIPETALUs OTyICHHBIX
pE3yabTaTOB

bu6mmoreka [JOK

102

[IpumeHeHne CUCTEM K PELLIEHUIO
MaTeMaTH4eCKUX 3a/1a4 U 3a]1a4d 13
pa3NUYHbIX 00JIacTel HAyKH U pealbHOMI
KHU3HU, UHTEPIPETaNs NOTYyIeHHBIX
pe3yabTaToB

bu6nmoreka [JOK




[IpumeHeHre HEPAaBEHCTB K PELLIEHUIO
MaTeMaTHYECKUX 3a1a4 U 337a4 U3

bu6mmoreka [JOK

103 Pa3MYHBIX 00JIACTEH HAYKH U peaTbHON
KU3HU, HHTEPIPETALUs NOJTyYEHHbIX
pe3yabTaToB
Kontponbnas padota: "Cucrembl bubnuoteka [IOK
104 palOHAaIbHBIX, UPPALIMOHATBHBIX
MOKa3aTeIbHbIX U JIOTapU(PMUIECKHX
ypaBHeHUil"
105 PanmoHaneHbIE ypaBHEHHs ¢ TapaMeTpamMu bubnuoreka [IOK
106 PannonaneHbIE HEpaBEHCTBA C bubnnoreka [IOK
napaMeTpamu
107 PanmioHanbHbBIE CHCTEMBI C TTapaMeTpaMu bubnuoteka [IOK
108 HppannonanbHbie ypaBHEHHUS, bubnuoteka [IOK
HEpaBEHCTBA C IMapaMeTpaMu
109 HppannoHanbHbIE CUCTEMBI C bubnuoteka [IOK
rnapameTpamu
110 [TokazaTenbHbIC ypaBHEHUS, HEPABEHCTBA C bubnuoteka [IOK
rnapameTpamu
111 [Toka3aTenbHble CUCTEMBI C TApPAMETPaMU bubnuoreka [IOK
112 Jlorapudmmuueckre ypaBHEHUS, bubnuoreka [IOK
HEpaBEHCTBA C IapaMeTpaMu
113 Jlorapudmuueckre CUCTEMBI C bubnmnoreka [JOK
rnapameTpamu
114 TpuroHomeTpuuecKkre ypaBHEHUs € bubnuoreka [IOK
rnapameTpamu
115 TpuroHomeTprudecKrue HEpaBEHCTBA C bubnuoreka [IOK

napameTpamMmu




116

TpUroHOMETPUYECKHUE CUCTEMBI C
rapameTpamu

bu6mmoreka [JOK

117

[Toctpoenue u uccienoBanue
MaTeMaTHYECKUX MOJIETICH peaIbHbIX
CUTYaLlMi C MIOMOLIBIO YPABHEHUH C
rapameTpamu

bu6mmoreka [JOK

118

[Toctpoenue u uccienoBanme
MaTeMaTHYECKUX MOJIENeN pealbHbIX
CUTYALMI C IOMOIIBIO CUCTEM YPABHEHUH
C mapameTpaMu

bubmmoreka [JOK

119

[Toctpoenue u uccienoBanme
MaTEMaTHYCCKUX Moneneﬁ PCaIbHBIX
CUTYallUi C MOMOIIBIO CUCTEM YPaBHEHUI
C mapaMeTpaMu

bu6mmoreka [JOK

120

KonTtponsHas padora: "3agauu ¢
napamerpamu”

bu6mmoreka [JOK

121

[ToBTOpEeHue, 06001IEeHNE,
cucTemMaTu3anus 3HaHuit: "YpaBuenus"

bu6mmoreka [JOK

122

[ToBTOpEeHue, 0600IIEeHNE,
cucTemMaTu3alus 3HaHui: "YpaBuenus"

bu6mmoreka [JOK

123

[ToBTOpEeHuE, 0600IICHNE,
cucTtemMaTu3anus 3HaHui: "YpaBHEHUs.
Cucremsl ypaBHeHu"

bubmuoteka [IOK

124

[ToBTOpenue, obo0mIeHNE,
cucremarusanus 3Hanui: "HepaBencrea"

bu6nmoreka [JOK

125

[ToBTOpenue, obo0mIeHNE,
cucremarusanus 3Hanui: "HepaBencrsa"

bu6nmoreka [JOK

126

[ToBTOpEenue, o6o0IeHNE,

bu6mmoreka [JOK




cucreMaru3anus 3Hanuii: "HepaBencraa"

[ToBTOpEHue, 0600ICHNE, bubmuoreka IIOK
127 cucreMaruzanus 3Hanui: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpEHue, 0600ICHNE, bubmuoreka IIOK
128 cucremarusanus 3Hanui: "IIponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001IeHNE, bu6mmoreka [JOK
129 cucreMaruzaius 3Hanui: "IIponsBoaHas u 1
e€ npumeHeHune"
[ToBTOpeHnue, 0600MIEHNE, bubmmoreka [JOK
130 cucTeMaru3arus 3HaHui: "MHTeTpat u ero 1
npuMeHeHue"
131 [ToBTOpEeHue, 0600MIEeHNE, 1 bubmmoreka [JOK
cucTtemMaTu3anus 3HaHui: "OyHkuun"
132 [ToBTOpEeHuEe, 0600MIEeHNE, 1 bu6mmoreka [JOK
cucrtemMaTusanus 3HaHui: "OyHKkuun"
133 [ToBTOpEeHue, 0600IIEeHNE, 1 bu6mmoreka [JOK
cucTtemMaTu3anus 3HaHui: "OyHkuun"
134 Hrorosas koHTpoJibHAs paboTa bubnuoreka [IOK
135 HroroBas koHTpoJibHAs paboTa bubnuoreka [IOK
136 [ToBTOpEHME, 06o6meHI/fe, 1 bu6mmoreka [JOK
CUCTEMaTH3aIus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYHEHUKA

* Maremaruka. Anrebpa u Hauana MaTeMaTH4YecKoro aHanusa, 10 kmacc/
Mep3snsik A.I'., Homuposckuii 1. A., [TonsikoB B.M.; nox penakuueit
[Togonbckoro B.E., O01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp « BEHTAHA-I'PA®»; AkiinonepHoe oOI111ecTBO
«M3narensctBo «IIpocBemenue»

* Maremaruka: anre6pa v Hayajla MATEMaTUYECKOTO aHaIN3a, TeOMETPHSI.
Anrebpa 1 Hauaja MaTeMaTHYeCKOro aHanusa (B 2 yactsx), 11 kmacc/ Yacts 1:
Mopakosuu A.I'., Cemenon I1.B.; Hacte 2: MopakoBuu A.I'. u npyrue; noju
penakuueit Mopakosuya A.I"., OO111ecTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO

«MOILL, MHEMO3HA»

METOINYECKHUE MATEPHUAJIbBI IS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6nmoreka IIOK
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