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IHHOACHUTEJIBHAS 3AIITMCKA

VYueOHblil Kypc «Anredpa M Hayala MAaTEMAaTHYECKOTO aHalIn3a» SIBISETCA
OJIHUM U3 HamOoJiee 3HAYUMBIX B IporpaMMe CpeaHero oOuiero oopa3oBaHWs,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH O0OECHEYMBAET MHCTPYMEHTAJbHYIO 0a3y s
M3YUYCHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C IPYrodl CTOPOHBI, (POPMHUPYET
JIOTUYECKOE U aOCTPAaKTHOE MBIIUICHHE OOy4YarolMMXCsd Ha YpPOBHE, HEOOXOIUMOM
JUIS OCBOCHUSI UH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
qucuuIuiiH. B pamkax maHHOro ydeOHOro Kypca oOydYaromiuecs OBJIaJIeBaIOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMylIupyeT CBOHU
JOCTH)KEHUSI B MAaTEMaTUUECKOM (opme.

VY4eOHbIll Kypc anreOpsl M Havajl MAaTeMaTHUYECKOro aHalM3a 3aKJaJlbIBaeT
OCHOBY [l YCHEIIHOTO OBJQJACHUS 3aKOHAMH (PU3UKU, XUMHUHU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMM Pa3BUTUS YKOHOMHUKHU U OOIIECTBEHHOMN JKU3HHU,
MO3BOJISIET OPUEHTUPOBATHCSA B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJB30BaTh WX IS JaJbHEHIEro oOpa3oBaHUS U B
MOBCETHEBHOM >XKM3HU. B TO ke Bpemsi oBiajfieHHe aOCTPAKTHBIMU W JIOTMYECKH
CTPOTUMU KOHCTPYKIUSAMH aireOpbl MU MaTEeMaTUYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, IOKa3bIBaTh
YTBEPKACHUS C MOMOIIBI0O MHAYKIIMU U PACCYXIaTh JIEIyKTUBHO, HCIIOJIL30BaTh
00001IeHNe W KOHKpETH3allMio, al0CTparupoBaHUWE M aHAJIOTHIO, (QOpMUpYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usyuenusi yuebHOro kypca «Anredpa M Hayaia MaTeMaTHYE€CKOTO
aHanu3a» oOydYarolIvecs MOJy4YaloT HOBBIM OMNBIT PEIICHHs MPUKIAAHBIX 3a/ad,
CaMOCTOSITEJIbLHOTO MOCTPOEHUSI MAaTEMAaTUUECKUX MOJIENIEH pealIbHbIX CUTYalluH,
UHTEpOpETAalMd  MOJYYECHHBIX  PEIIEHUN, 3HAKOMATCS C  IpUMEpamMu
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B NPHUPOAE, HAYKE M HCKYCCTBE, C
BBLAAIOIIMMHKCS MaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOHbili Kypc 00NaaeT 3HAYUTENBHBIM BOCIUTATEIBHBIM IOTEHIIMAIIOM,
KOTOPBIM peanu3yercss Kak dYepe3 Y4YeOHBIM MaTepuan, CHoCOOCTBYIOIIMN
dbopMHUpOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOM
JESTENbHOCTH, TPEOYyIOMe MPOMOIKUTEIbHON  KOHIIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IOJY4YEHHBIN
pe3yibTar.

B ocnoBe wmetonuku oOydeHusi anreOpe M HayajgaM MaTeMaTUYeCKOro
aHaJIH3a JISKUT JCSTEIHbHOCTHBIN MPUHITAI O0yUYeHUS.

B crpykType yuebHOro Kypca «Anrebpa W Hadaga MaTeMaTHYECKOTO
aHaJM3a» BBIICIICHBI CIEIYIONIUE COJIepKATEIbHO-METOIuYeCcKue TuHun: «Yucna
W BBIUUCICHUS», «DYHKIIMU U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Havama
MaTreMaTU4ecKoro aHanmusza», «MHoXkecTBa U JioTMKa». Bce OCHOBHbIE



COJIEPKATEIbHO-METOAMUECKHAE JIMHUM W3YyYaloTCd Ha NPOTSHDKCHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpPEIHEro oO0Iero 0oOpa3oBaHUs, €CTECTBEHHO IOTMOIHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMH TEMaMU U pasnenamu. J[aHHBIN
yu4eOHBIH KypC SBISIETCS WMHTETPATUBHBIM, TIIOCKOJNBKY OOBEIUHSIET B cebe
COJep)KaHUE HECKOJIbKMX MaTeMaTHUECKHX AWCIUIUINH, TaKHMX Kak anredpa,
TPUTOHOMETPHS, MAaTEeMAaTHUYECKUH aHalIM3, TEOpUsS MHOXKECTB, MaTeMaTHUeCKas
noruka u apyrue. Ilo Mepe Toro kak oOywaroliuecs OBIAJIEBAIOT Bce Ooiiee
IIMPOKUM MAaTEMaTHYECKHM allllapaToM, Y HUX MOCIEeI0BaTeIbHO GOopMHUpyeTCs U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJIeIb peallbHOM
CUTYaIlH, PUMEHITh 3HAHUS, TIOJTyYEHHBIC MIPH H3yYeHUH y4eOHOTO Kypca, AJs
pEeIIeHUsI CaMOCTOSTEIFHO CHOPMYIMPOBAHHON MaTeMaTHYECKOW 3aJjau, a 3aTeM
MHTEPIPETUPOBATH CBOH OTBET.

ConepxxarenbHO-MeTOAMYECKasT TUHHS «YUucia W BBIYUCICHUS» 3aBEpIIacT
(GopMuUpoOBaHUE HABBIKOB HCIIOB30BAHMS JICHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpegHero o0miero
oOpa3oBanus 0coboe BHUMaHUE yaenseTcs (QOPMHUPOBAHUIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKJIIOYAIOIIUX B CEOSl MCIOJIB30BAHUE PAa3IMYHBIX
dopMm 3amucu 4Ymcna, YMEHHUE JeNaTh NPUKUIKY, BBITOIHATH MPHUOIMKEHHBIC
BBIYUCIICHUS, OLIEHUBATh YHCIIOBBIC BBIPAXKCHHS, PadOTaTh ¢ MaTEeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMbBIE OOYJaroIMMCS MHOXKECTBAa HATYpaldbHBIX, IENbIX,
pallMOHANBHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJNHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM ©3 O3TUX MHOXECTB PacCMaTpPHBAIOTCS
CBOWCTBEHHBIE €My CIelU(pUIECKUe 3aJaud W OIEpalud: [eJICHWe Haleo,
ONEPUpPOBAaHUE OCTAaTKAMH Ha MHOXKECTBE IIENBIX YHCEN, OCOOBIE CBOWCTBA
paIMOHANBHBIX M HPPAIMOHATBHBIX YHCEN, apu(PMETUICCKUE OIlepaliu, a TaKXKe
M3BJICUCHUE KOPHS HATypaJbHOW CTEIEHW HA MHOYKECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociienqoBaTeIbHOMY pPACIIMPEHHUIO Kpyra HCHOJIB3YEMBIX YHCEN W
3HaKOMCTBY C BO3MOXXHOCTSIMH WX TMPUMEHEHUS JJIsl PEIICHUsS Pa3IMIHBIX 3a7ad
GopmMupyeTcst mpeAcTaBIeHHE O €AMHCTBE MAaTeMaTUKU KaK HayKH U €¢ pOJH B
MOCTPOEHUU MOJIENICH peajbHOro MHpa, UIMPOKO HCIONb3YIOTCS 000O0IIeHHE U
KOHKpETH3aLHs.

JIunus «YpaBHEHUS U HEPABEHCTBa» pEaJU3yeTcsd Ha MPOTSHKEHUHM BCETO
oOyueHUs Ha YPOBHE CpeIHero oOmero oOpa3oBaHHsA, MOCKOJIBKY B KaXIOM
pasnene Ilporpammbl MpenyCMOTPEHO pEIIEHHE COOTBETCTBYIOUIMX 3agad. B
pe3ynpTaTe OOy4alolIUecsl OBJAJEBAIOT PAa3IMYHBIMU METOJAAMH  PELICHHS
palMOHANbHBIX, HPPAlMOHANbHBIX, TOKa3aTeNbHBIX, JOTapU(PMHUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHUH, HEPaBEeHCTB M CHCTEM, a TakkKe 3ajad,
colepkammx mnapaMmerpsl. llomydeHHbIE yMEHHS HIMPOKO HCHOIB3YIOTCSA TIpHU
UCCIIEIOBAaHUH (DYHKIIMM C MOMOUIBIO MPOU3BOJHON, MPHU PEIICHUH MPHUKIATHBIX



3a/1a4y M 3a7a4 Ha HaXOXKJEHUE HAMOOJBbIIMX U HAUMEHBIIUX 3HAYEHUU (DYHKIIHH.
JlanHas conep:kaTelibHas JMHUS BKIIOYAET B ce0s Takke (OPMUPOBAHUE YMEHUU
BBINIOJIHATh ~ pacyeTbl 1Mo  ¢GopMmynaMm, HOpeoOdpa3oBaHUs  pallMOHAJBHBIX,
WPPALUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAXKEHUW, & TAKXKE BBIPAKECHHUI,
collepKallluX CTEeNeHu W Jiorapudmel. brarogaps u3ydeHHIO anredpanyeckoro
Marepuaga MPOUCXOAUT  JaJbHEWINEEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOI'O MBIIIJIEHUSI O0ydYaromuxcs, (OPMHUPYIOTCS HABBIKU JEAYKTHUBHBIX
paccykiaeHuid, paboTbl C  CHMBOJBHBIMM  (opmMaMu,  MpeaCTaBICHUS
3aKOHOMEpPHOCTEN W 3aBHCHUMOCTEH B BHJE PaBEHCTB W HEpaBeHCTB. Anredpa
npennaraetr d(QQeKTUBHbIE HHCTPYMEHTHl JUIsl PEIIEHUs MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HATJSIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKa HAYKH.

CopepxxarenbHo-MeToAnYeckass JMHUA «DyHKIMM U TpapuKu» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JIMHUSAMH y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJacT MOCIEI0BATEIbHOCTh U3YUEHNs MaTtepuana. M3yuenue cteneHHou,
MOKa3aTeJIbHOM, JIorapu(pMUUecKoil 1 TPUTOHOMETPUUYECKUX (DYHKIIUM, UX CBONCTB
U rpadMKOB, UCIOJIb30BaHNE (PYHKIMI JJIs pelieHus 3a1ad U3 JPYrux y4yeOHBIX
IPEAMETOB U PEATBHOUN KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHUYECKUM AHAIU30M,
TaK U C pEHIeHHeM YpaBHEHUW W HepaBeHCTB. [Ipu 3TOM Oosbllioe BHUMaHUE
ynensiercss GOpMHPOBAHUIO YMEHUSI BBIpaKaTh (HOpPMYJaMu 3aBUCHMOCTU MEXKIY
pa3TUYHBIMUA BETMYMHAMH, HCCIIEIOBAaTh TOJYyYEHHbIE (QYHKIHMH, CTPOUTH HUX
rpaduku. Matepuan 3Toi cofep)KaTebHON JIMHUM HalleJeH Ha pa3BUTHE YMEHUU
U HaBbIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMU B
pasnmuuHoi dopme: aHATUTHYECKOU, Tpaduueckol M ciioBecHOU. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO aNTOPUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUs «Hadama mareMaTH4ecKOro aHaiu3ay MO3BOJSET
CYILIECTBEHHO PAaCIIMPUTh KPYyr KaKk MaTeMaTHYEeCKHUX, TaK U MPUKIAJAHBIX 3aj]ad,
JOCTYNHBIX OOy4YalOIIUMCS, TaK KaK y HUX MOSBISIETCS BO3MOXHOCTb CTPOMTD
rpaduKky  CNOXHBIX (YHKIHHA, ONPEACNIATh WX HAWOOJIbIINE W HAUMEHbIINE
3HAUEHHUA, BBIYUCIATH IUIOMAAU (PUryp u OoOBEMBI TEN, HAXOAUTh CKOPOCTU U
YCKOpeHHs IpoueccoB. JlaHHas conepkaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMATHYECKUX MOJEIEH pEANbHbIX CHUTYalluH,
MO3BOJISIET HAXOAWUTh HAWIYy4dllee PEUICHHE B MPUKIAJHBIX, B TOM YHCIIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 33/1a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYECKOTO
aHalm3a CHocoOCTBYET pa3BUTHIO aOCTPAaKTHOro, (HOPMajIbHO-JOTHYECKOTO H
KPEaTUBHOTO MBINIUICHHS, (POPMHPOBAHUIO YMEHUU pACMO3HABATH MPOSBICHUS
3aKOHOB MaT€MAaTHKU B HayKe, TEXHUKE U HUcKyccTBe. OOydaromuecs y3HAIKOT O



BBIJIAIONIUXCA PE3YyJbTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MATEMAaTUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXECTBA U JIOTMKAa» BKJIIOYAET B
ce0si DJIEMEHThl TEOPHUM MHOXECTB M MaTeMaTH4YeCKON JIOTUKU. TeopeTuKo-
MHOYXECTBEHHBIC MIPEICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJILHON MaTeMaTHKH
U TpeajaraloT HamOoJiee YHUBEPCATIBbHBIN SI3BIK, OOBEAWHSIONINI BCE pPa3/eibl
MaTeMaTUKU M €¢ NPWIOKEHUM, OHM CBA3BIBAIOT pa3HbIE MaTEMAaTHYECKUE
JUCHUIUIMHBL W WX TPWIOXKEHUs B eauHoe 1enoe. [loaToMy BakHO 1aTh
BO3MOXKHOCTb OOy4YaromeMycss TMOHMMaTh TEOPETUKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MAaTEeMAaTHKU W HMCIOJIb30BaTh €ro JJIsi BBIPAKECHUS CBOUX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKd CJEAyeT TMpHU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHMM U CIEOBAHUE OIPEIEICHHBIM
npaBujaM  TMOCTPOCHHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTeMaTHYEeCKON JIOTMKA CHOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIUICHUS
00ydJaromuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYXKJICHHUS HA OCHOBE JIOTHYECKHX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yuebGHOoM Kkypce «Anrebpa W Havajma MaTEMaTHUYECKOTO aHaju3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO0 MOJCIHPOBAHMS, KOTOPHIC MPU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peabHbIX
CUTYyallUi, WCCJIEAOBAHMS DJTUX MOJENeld C TOMOIIBI0 ammapara aireopsl u
MaTE€MAaTHYECKOTO AaHaJIN3a, HWHTEPIIPETAalluy IOJIYyYECHHBIX PE3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KAXK/IbIM U3 Pa3[eJoB IPOrPaMMBbl, IOCKOJIBKY BECh MaTEpHal
y4e0HOro Kypca IIMPOKO HMCIOJIB3YeTCs JJIA peuieHusl MpUKIaAHbIX 3anad. [lpu
pPEIICHUH  pEabHbIX  NPAKTUYECKUX  3aJad  oOydaromipecss  pa3BHBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  aHAJIOTHIO, 0000IaTh MW KOHKPETHU3MPOBATH  IMPOOJIEMY.
HestenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB pEIICHHUS] TMPUKIATHBIX 3a1ad
OpraHu3yeTcs B MPOLiecce U3yUeHHUs BCceX TeM y4eOHOTo Kypca «Anrebpa U Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOTO Kypca «Anrebpa W Hayalia MaTEMaTHYECKOTO
aHanuza» otBoAuTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 4yaca B HEJENIO).



COAEPXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciia v BbIYMCICHUA
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  4yucia. PalnuoHanmbHbE W MPPALMOHAIBHBIE  YHCIIA.
ApudmeTndyeckue  omnepanuu ¢ JEUCTBUTEIBHBIMH  4HCiIamMu.  Moaynb
JIEUCTBUTEIILHOTO YHUCJa U €ro cBoMcTBa. [IpuOnrkEHHBIE BBIUUCICHHUS, TIpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3yJbTaTa BEIYUCICHUM.

Crenenp ¢ uenbiM Tnokazarenem. bunom Hbrotona. Hcenonb3oBanue
noaxoAsed GopMbl 3aMUCH AECHCTBUTEIBHBIX YUCEIT I PEIICHUS MPAKTUIECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndecknii KOpeHb HaTypaJbHON CTEIICHH U €T0 CBOMCTBA.

Crenenb C panMOHAJIBHBIM IIOKa3aTeIeM M €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm uymcna. CpoiictBa norapudma. JlecaTuyHsie M HaTypaibHbIC
JorapuMebl.

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

YpaBHeHUs1 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE TpPeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHsI W YypaBHEHUs-CIeACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LENbIX U APOOHO-PAIMOHAIBHBIX YPaBHEHUN U
HEPABECHCTB. MHOroO4WwIEHbl OT OJHOW MEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorowiessl ¢  LEIBIMHU
kodpunmenramu. Teopema Buera.

[IpeoOGpa3zoBaHus YUCIOBBIX BRIPAKCHHM, CONEPKAIINX CTETICHH U KOPHH.

HppaunonansHbie YpPaBHEHUS. OcHoOBHbIE METO/IbI peleHus
MPPALUOHAIBHBIX YPABHCHUM.

[lokazarenbHble ypaBHEHUs. OCHOBHBIE METOJbI PEIICHUS IMOKAa3aTEIbHbIX

YPaBHEHUN.

[IpeoGpazoBanre BeIpaKEHUH, COAEPIKAIIUX JTOTAPUPMBL

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI peuieHus
JorapuMUYECKUX YPaBHCHHH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM JIMHEWHBIX YpaBHEHHMW. Marpuia CUCTEMbI JMHEUHBIX
ypaBHeHUW. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUUA CMBICT U
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHUS, TPUMEHEHHE ONpPENETUTENs ISl PEIIeHUs
CUCTEMBbI JIMHEWHBIX YypaBHEHUU. PellleHue NPUKIAIHBIX 3aJad C IIOMOILUBIO
CUCTEMbl JIMHEWHBIX ypaBHEHUHU. lcciaenoBaHue MOCTPOCHHOM MOJACIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHrne MaTeMaTUYECKUX MOJIEJIEN PEAJTbHOU CUTYyallMd C IOMOIIBIO
YPAaBHEHUN U HEpPABEHCTB. lIpuMeHEHUE ypaBHEHHI U HEPABEHCTB K PEILICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad M3 pa3IuvHbIX oOJiacTeld HayKM M peasibHON
AKU3HU.

DYyHKIUH U IPAPUKHU

OyHKIUsA, crnocoObl 3agaHus (QyHkuuu. B3anMHO o0OpaTHblE (QYHKIUU.
Komnosunust ¢yukmuit. I'papuk  dyHkuu. DneMmeHTapHble MNpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

OO6nactp ompeneneHuss ¥ MHOKECTBO 3HaueHui ynkuuu. Hymu ¢yHkium.
[IpoMesxkyTku 3HaKonocTostHCTBA. UeTHbIe U HeueTHbIe GyHKIMU. [lepuognueckue
¢ynkiuu. TIpomMeXyTKH MOHOTOHHOCTH (PYHKIMU. MakCUMymMbl U MHHHMYMBbI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHUsI (PYHKIIUU HA TIPOMEKYTKE.

JluneitHasi, KBaJpaTU4Has U JPOOHO-NMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIeIOBAaHNE U TTOCTPOCHHE UX I'PaUKOB.

CrenenHas QyHKIMS ¢ HaTypaJdbHBIM U IENbIM MOKa3aTeneM. E¢ cBolicTBa u
rpaduk. CpoiicTBa M rpaduK KOpPHS N-OM CTENEeHW Kak (QYyHKIUH OOpaTHOMU
CTEIEHU C HaTYpaJIbHbBIM MTOKA3aTEJIEM.

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

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B PEAIbHBIX MPOIECCAX U SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4€CKOI0 AHAJIN3A

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHus IOCJEA0BaTEIbHOCTEH. MeTon
MaTeMaTU4YEeCKOM VUHAYKIUY. MoHoTOHHBIE " OrpaHUYEHHBIE
MIOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHUS MAaTE€MaTUYECKOIO aHalIM3a Kak
aHaIM3a OECKOHEYHO MaJbIX.

ApudmeTtnueckas u reoMeTpuyeckas mporpeccuu. beckoHeuno yObiBaromas
reomerpuueckasi nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUYECKOU
porpeccuu. JINHENHBIA U 3KCOHEHIMANBHBIA pocT. Hucio e. @opMyna CIIOKHBIX
poueHTOB. Mcronb3oBaHWE MPOTrpeccuy Uil PELIeHHs] peajbHBIX —3ajad
MPUKJIAJHOIO XapaKTepa.



HenpepoiBubie ¢yHkiuu u ux cBoiictBa. Touku pas3pbiBa. ACUMIITOTHI
rpadgukoB QyHknui. CBoHCTBa (QYyHKUMU HENpPEepBIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHue CBOMCTB HEIPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

IlepBas u Bropas npon3BoHble PyHKIMU. OnpeneneHue, reoMeTpUUeCcKUil 1
(du3nUecKuii CMBICT MPOU3BOIHON. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

IIpousBoansbie 2JIEMEHTAPHBIX byHKIUH. IIpousBoaHas CYMMBI,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMK (DYHKILIUHA.

MHoxecTBa U JIOTHKA

MHoxecTBO, OIlepaluyd HaJ MHOMKECTBAMU M HUX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMmeHeHHMEe TEOPETHMKO-MHOXKECTBEHHOIO —amnmapara s
ONMCAaHUS PEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PEUICHUM 3a4ad U3 JAPYrUX
y4eOHBIX TPEIMETOB.

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

11 KJIACC

Yuciia v BbIYUCJICHUA

Harypanbubie u nensie yucna. [IpumMeHeHne NpU3HAKOB JEIUMOCTH LIEJIBIX
gyuces, HauOospmmik obOumi nenurens (manee — HOJl) u Hammenbiee oOriee
kpatHoe (nanee — HOK), ocratkoB 1o moay:mto, anropurma EBkiuaa st pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcubie wucma. Anrebpawueckass W TpPUTOHOMETpUYECKas (HOPMBI
3aMiCH KOMIUIEKCHOTO 4Hclia. ApuU(METHYECKHE OIepaluud ¢ KOMIUIEKCHBIMU
gyuciamMu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW TIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHn U3 KOMIUIEKCHOrO yucia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIJISl PeIIeHUs] PU3NUYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUs] 1 HEPABEHCTBA

CuctemMa U COBOKYIIHOCTh YpPaBHEHUH M HEPABEHCTB. PaBHOCUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHMX  ypPaBHEHHW C  TTOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUroHoMeTpuYeCKMX HEPABEHCTB.

OCHOBHbIE METObl PEIICHUA TOKA3aTeNbHBIX U  JOrapupMHUECKUX
HEPABEHCTB.

OCHOBHBIE METO/bI PEIICHUSI UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUSI CUCTEM W COBOKYIHOCTEU PpPAIMOHAIIBHBIX,
UppAIMOHABHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUECKUX YPAaBHEHUN.

YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMHU.



IIpumeHeHnne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3ajady W3 pa3judHbIX 00JlacTeld HayKHM U peajbHOUN
KU3HU, THTEPIPETALUSA [TOJTYUYECHHBIX PE3YIbTATOB.

DyHKUNM U TPAPUKHU

I'paduk kommoszunuu ¢GyHkiud. ['eomerpuyeckre 00pa3bl ypaBHEHHH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue GyHKIHH, UX CBOMCTBA U TpapUKH.

I'paduueckne mMeTonbl pelieHHs YpaBHEHHMM M HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Hcnonb3oBanue rpadukoB (YHKIHMN AJis HCCIEIOBAaHUS MPOILIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPH PELIEHUH 3aJad M3 JAPYTUX Yy4eOHBIX
IPEAMETOB U PEANBHOM KU3HHU.

Havana maTemaTH4ecKoro aHajamsa

[IpumeHeHne nMpou3BOJHOM K MCCIEOBaHUIO (PYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonblIero M HAMMEHBIIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHON [JI1 HAXOXKACHUS HAWIY4dllero peuieHus B
OPUKIAOHBIX 3ajadax, s ONpPENENICHHs] CKOPOCTM U YCKOpPEHMs Ipouecca,
3a1aHHOTO (hOPMYJION MJIH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TmepBooOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuuecknit CMBICJI UMHTETpaJA. Brruucnenue
OTIpeIeICHHOr0 UHTerpana no gopmyne Hotorona-JlelOnua.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIOMIAACH IIIOCKUX (QUryp H
00bEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit audQepeHmanbHbIX ypaBHEHUNA. MaTeMaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TPOIECCOB C TOMONIBI0  auddepeHIInaIbHbIX
YpaBHEHHUI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
JIMYHOCTHBIE PE3YJIBTATHI

1) rpakaaHCKOTr0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON IMO3UIIMK 00YJAFOIIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO  WICHA  POCCHUUCKOro  0OImecTBa,  TMpEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBaxX (YHKIIMOHHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBICHHM,
MpoIeAYp TPaKIaHCKOTO oOIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBATh C COIHMAJBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIIUSIMH U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOT0 BOCTIMTAHNS

c(hOpPMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW HMICHTUYHOCTH, YBOKCHHUS K
NPOIUIOMY M HACTOSIIEMY POCCUHCKONH MaTeMaTHKH, IICHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSM POCCUHUCKMX MaTEMaTHKOB M POCCUMCKOW MaTEMaTHYCCKOM IITKOJIBI,
UCIIOJIb30BaHUE 3THX JOCTIDKCHHWHW B JPYrUX HayKaxX, TEXHOJIOTHsX, cdepax
HSKOHOMHMKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

OCO3HAHME JIYXOBHBIX IIEHHOCTEH POCCHUHCKOr0 Hapojaa, ChOPMHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEACHHS, CBA3aHHOTO C MPAKTUYECKUM
NPUMEHEHHEM JIOCTM)KEHMM HayKu U JIESITeNIbHOCTBIO YUY€HOIO, OCO3HaHHE
JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYUBOTO OyAYIIETro;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS:

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAsh 3CTETUKY MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajiay, PEIICHUHN, pacCyXJACHUH, BOCIIPUUMYHBOCTD
K MaTeMaTUYECKUM aCTeKTaM Pa3IMYHbIX BUIOB UCKYCCTBA,

5) pu3uuecKkoro BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYeCKUe 3HAHUS B
MHTEpEecax 310pOBOTro U 0€30MacHOro 00pas3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (3I0POBOC IHTAaHHE, COATAHCHPOBAHHBIN PEXUM 3aHATHH WU
OTIbIXa, peryisipHas (GU3uvecKass aKTUBHOCTH), (PU3NUYECKOE COBEPIIICHCTBOBAHUE
MIPY 3aHATUSAX CIOPTUBHO-0370POBUTEIIHLHOM JIEATETLHOCTHIO;

6) TPy/10BOT0 BOCTIMTAHMS

TOTOBHOCTh K TpPYIdy, OCO3HaHHE IIEHHOCTH TPYIOJIOOUS, HHTEPEC K
paznuuHbM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €¢ TMPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBINM BBIOOP
Oynymedr mpodeccnrn W pPeaTnu30BBIBATH COOCTBEHHBIC IKWU3HCHHBIC TUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTreMaTHYeCKOMY  OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TPOTHKEHWHM BCEH JKWU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTHYECKHUX 3a]1a4 MaTEMaTHIECKOW HAMPaBIEHHOCTH;

7) 3K0JIOTNYeCKOT0 BOCITUTAHMSA:



Cc(OPMHPOBAHHOCTh  JKOJOTHYECKON  KYIbTYphbl, ITOHHMAHHE BIHASHUSA
COITHATbHO-9KOHOMHUYECKUX MPOIECCOB HAa COCTOSHHUE MPUPOJIHON M COIUATBLHON
CpeJibl, OCO3HAHKE TII00ATBLHOTO XapaKTepa IKOJIOTHYSCKUX MPOOIIeM, OPHEHTAIIHUS
HAa TPUMEHCHHE MAaTEeMaTHYECKHUX 3HAHMU I pPEHmICHHS 3adad B OO0JIaCTH
OKpYJKaloIleld Cpeapl, IUIAHUPOBAHHME ITOCTYINIKOB M OIIEHKM HMX BO3MOXKHBIX
MOCJICACTBU 11 OKPYXKAFOIICH CPeJIbl;

8) HeHHOCTH HAYYHOI'0 IO3HAHMS

c(OPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOMICTO COBPEMEHHOMY
YPOBHIO  pa3BHTUS HAyKM ©M  OOINECTBEHHOM  NPAKTUKH, IOHHMaHHE
MaTeMaTHYECKOW HAyKM Kak C¢epbl YeTOBEYECKOM IeATCIbHOCTH, JTAloB e
pasBUTHS W 3HAYAMOCTH JUJISl Pa3BUTHS [MBUJIM3ALAH, OBJIAJICHHE S3BIKOM
MaTeMaTHKH M MATEMaTHYeCKOH KyJIbTYpOl KaK CpEJICTBOM IIO3HAHHsS MHpa,
TOTOBHOCTH OCYIIECTBJIATh INPOEKTHYI0 H HCCIEAOBATEIbCKYIO JIESTEIbHOCTD
HHIABUIYaIbLHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKUM MaTEMaTUYECKUX
OOBEKTOB, TIOHATHUM, OTHOLIEHUN MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTaHABIUBATh CYUIECTBEHHBIN MPU3HAK KiIacCUpUKAIINH,
OCHOBaHUS JIJIsi 0000IIEHHS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAJIN3A;

BOCIIpUHMMATh,  (OPMYJIMPOBATH W  NPEOOpPa3OBBIBATH  CYXKIICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEW U MPOTHBOPECUUI;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI IO aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITENIBHO J1I0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(OpsiMble U OT MPOTHUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJUTHh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS M BHIBOIHI;

BBIOMpaTh cmocod pemeHus Yy4eOHOW 3amadd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIIEHHUs, BHIOWpaTh HauOoyiee TMOAXOMSIMHUA €  y4EeTOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBaTe1bCKHE 1eHCTBUSA:

HCIIOJIB30BaTh BOMPOCHI KAaK HCCIEIOBATEIbCKUA MHCTPYMEHT MO3HAHUS,
dbopmynupoBaTh  BONPOCHL,  (pUKCHpyIOllME  MPOTHUBOpEYHE,  MpodIeMy,



yCTaHaBIIUBaTh HCKOMOE U JaHHOE, (HOPMUPOBATH THUIOTE3Y, APryMEHTHUPOBATH
CBOIO MMO3UIINI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENILHO CIUITAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAaHOBJICHHIO OCOOEHHOCTEN MaTeMaTHYeCKOro 0ObEeKTa, sIBJIEHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEeKTaMU, SBICHUSIMHU, MPOIECCAMU;

CaMOCTOSITEILHO (HOPMYJIMPOBATH OOOOIIEHUS W BBIBOJABI MO Pe3yJbTaTam
MPOBEICHHOTO  HAOJIIOJEHMs, HUCCJEJO0BAaHMS, OLICHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000O0IICHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKe BBIJIBUTATH
MPEATNOJIOKEHUS O €r0 PA3BUTHUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undopmanmeii:

BBISIBIIATH JA€(PUIUTHI MHOOPMAILIUM, JTAHHBIX, HEOOXOJMMBIX JJIsi OTBETA Ha
BOIIPOC U JIJIsl pEIIeHUs 3a1a4H;

BBIOMpPATh MHOOPMAILIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIM3UPOBATH,
CHUCTEMATH3UPOBATh W MHTEPIPETUPOBATH HMH(POPMAIMIO PA3TUYHBIX BHUIOB U
dbopm npencTaBICHUS;

CTPYKTYpUpPOBaTh WH(OpMAIHMIO, MPEICTABISITE €¢ B Pa3IMUHBIX (opMmax,
WJUTFOCTPUPOBATH TPpaPUUECKH;

OLICHUBATh HAJAC)KHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHMBEpPCAJIbHbIE YUeOHbIEe JeiicTBUSA

OO0mmenue:

BOCIIPUHUMATH U ()OPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HEeIIMHA  OOIIEHUs, SICHO, TOYHO, TPaMOTHO BBIPAXXAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHHUS MO XOAY PCIICHHS 3a7adH,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3yIIbTaT;

B XOJIe OOCYXXJICHMsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBHI,
nmpoOJieMbl, pelracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC Ha TIOHMCK
pEIIeHUs, COTMOCTABISATh CBOM CYXKJICHHUS C CYXACHUSIMHU JPYIMX YYaCTHUKOB
Juajaora, oOHAapY)XMBATh Pa3IU4Me W CXOJCTBO IMO3HUIIUNA, B KOPPEKTHOW (dopme
dbopMyITHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PELICHUS 3aJaud, SKCIIEPUMEHTA, UCCIIeI0BaHus,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PeryjisTUBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUA
Camoopranusanus:



COCTaBIIATH IIJIaH, AJITOPUTM PEIIEHUS 33a]1au, BRIOUPATh CIIOCO0 PEIICHHUS C
Y4ETOM MMEIONTUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PEIICHUH C YYETOM HOBOM WH(MOPMAITHH.

CaMOKOHTPOJIb, SMOLMOHAIBHBIN HHTEJJIEKT:

BJIQJICTh  HABbIKAMH  IIO3HABATEIbHON  pediekcmr Kak  OCO3HAHUSA
COBEPIIAEMbIX JICMCTBHIA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIIAICTh
croco0aMu CaMOTIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W PE3ysIbTaTa PEIICHHS
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH TPU PEIICHUM 3aa4H,
BHOCHUThH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaWJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBSICHITh IPHUNHBI
JTOCTIKEHUS WM HEIOCTIKCHHSI PE3yJbTaTOB JEATEIBHOCTH, HAXOJUTh OIIHOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OITBITY.

CoBMecTHasI 1eITEJIbHOCTD:

NIOHMMAaTh M HCIIOIh30BaTh MPEUMYIISCTBA KOMAHJIHOW W WHIWBHIYaIbHOM
paboThl TpHU pEUICHUM YYCOHBIX 3aja4, MPUHAMATH I1I€Jb COBMECTHOMU
JEATEBHOCTH, TUTAHMPOBATh OPraHU3aIMI0 COBMECTHOW pabOTHI, paclpeneisTh
BUIBl pabOT, JIOroBapuBaThCs, OOCYXXKIAaTh TMpoLecC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B T'PYIIOBBIX (opMax paboThl (0OCYXIeHUs, OOMEH MHECHH,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBINIOJHATH CBOK 4YacTh pPabOThl U
KOOPJIMHUPOBATH CBOW JACHCTBUS C JAPYTMMH YI€HaMH KOMaHJIbI, OIICHUBATb
KayeCTBO CBOETO BKJIa/Ja B OOIIMI MPOAYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOydyenuss B 10 kiacce oOydaromuics TOJYYHUT CIEAYIONUE
MPEeIMETHBIE PE3yNbTAaThl IO OTACIBHBIM T€MaM palbodeil MporpaMMbl Y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAJIN3a»:

Yucaa v BBIYMCICHUSA:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKas JpoOb, NPOLEHTbl, HPPALUOHATIBHOE YHUCJIO, MHOXKECTBA
palMOHATBHBIX U IEMCTBUTENbHBIX YU CEN, MOAY/Ib AEHCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JOpoOM W MPOUEHTHl MJi1 PEUICHUS NPUKIATHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MIPUMEHSITh MPUOTUKCHHBIC BBIUUCICHHUS, IPABUIIA OKPYTJICHUS, TPUKUJIKY U
OILICHKY Pe3yJIbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpPUPOBAaTHh MOHIATHEM: CTENEHb C LEIbIM IOKAa3aTeleM,
MCII0JIb30BaTh MOAXOASAIIYIO (hOpMY 3alUCH ACHCTBUTENBHBIX YUCEN AJI PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATUEM: APU(DPMETHUECKUI KOPEHb HATypalbHOU
CTEIIEHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHb C PAllMOHAIBHBIM MOKa3aTelIeM;

CBOOOJHO OMNEpHUPOBATh MOHATHAMU: Jorapudm uucna, IECATUUYHBIE U
HaTypajbHbIE JOrapu(pMmbL;

CBOOOJTHO ONEPUPOBATh MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHIATUSAMHU: APKCUHYC, APKKOCHHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO OTEpPUPOBATH MOHSTHSAMU: TOXJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

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

CBOOOJTHO OINEPUPOBATH MOHATUSMH: MHOTOWIEH OT OJHOW IEepEeMEHHOM,
MHOTOWIEH C IeNbIMU KO3 (HUIMeHTaMH, KOPHU MHOTOWIEHAa, MPUMEHSTh
JI€JICHME MHOTOYJICHA Ha MHOT'OWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IUISl peLLIeHUs 3a1a4;

CBOOOJHO OMNEpUPOBATH TOHATHSAMHU: CHUCTEMa JIMHEWHBIX YypaBHEHUH,
MaTpula, OMNPENENUTENb MaTpulbl 2 X 2 MU €ro TreOMETPUYECKHN CMBICII,
UCIIOJIB30BAaTh CBOMCTBA ONpeaenauTens 2 X 2 sl BBIYHMCICHHS €ro 3Ha4yeHus,
IPUMEHATh ONPEACHUTENN JUIsI PEUICHUS CHUCTEMBl JIMHEMHBIX YPaBHEHUU,
MOJEIIMPOBATh PEAJbHbIC CUTYyallMHd C MOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHUM,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C IOMOIIBIO MAaTpULl U OIPEIACIUTEIIEH,
MHTEPIIPETUPOBATD ITOJIy4YECHHBIM PE3yJIbTAT;

UCIIOJIb30BaTh CBOWCTBA JEHUCTBUUA C KOPHAMH JUIsi TMpeoOpa3oBaHUS
BBIPAYKCHHUI;

BBITIOJIHATH IPEOOPA30BAHMSI UUCIOBBIX BBIPAKEHUH, COEPIKAIINX CTETICHHU C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB In: npeoOpa3oBaHus
Jorapu(MUUYECKUX BBIPAKEHUM;

CcBOOOIHO OMEpUPOBaTh MOHATUSAMU: HppPAIMOHAIbHBIC, MOKAa3aTENbHbIE U
JorapuMUUYECKUEe ypaBHEHUS, HAXOAUTh UX PELICHHS C TIOMOILbIO PABHOCHIIbHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (GOpMYIIbl A peoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHUH;

CBOOOJHO ONEpPUPOBATH MOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (POPMYNBl  JUIsI  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJIENIMPOBATh pEalbHbIE CUTyallUM Ha $s3bIKE anreOpbl, COCTABISThH
BBIPAKEHHUSA, YypPAaBHEHMs, HEpPABEHCTBA [0 YCJIOBHMIO 3aJayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUHN U TPaPUKH:

CBOOO/IHO OTEPUPOBATH MOHATUAMHU: (QPYHKIIHS, CTIOCOOBI 3aaHus (PYHKIIUH,
B3aMMHO oOpaTHble (YHKIMH, KOMIO3UIMSA (QYHKIUH, rpaduk QyHKIMH,
BBITIOJTHATH dJIEMEHTapHbBIE IpeoOpazoBaHus rpaduKoB QyHKIINH;

CBOOOJTHO OINEpPUPOBATH MOHATUSIMHU: OOJIACTH OMPENETCHUS U MHOMXECTBO
3HaYeHU PyHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/JIHO ONEpUPOBATH TMOHITHSIMH: YCTHBIE W HEYCTHBIC (DYHKIIHH,
nepuoandeckue QyHKIMH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMBbI U
MUHUMYMBI (YHKIIUM, HauOoiblllee M HAWMEHbIIee 3HaueHHEe (QYHKIUU Ha
IPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHas: (QYHKIMS C HATypalIbHBIM U
LeJIbIM TIOoKa3aTesieM, IpauK CTENeHHOM (QYHKIHMH C HATypaJbHBIM M II€JIBIM
nokaszaTesieM, rpauk KOpHsS n-ol CTENEHU KaK (PYHKUUU OOpaTHOW CTENEHU C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONepUpOBaTh NOHATUSAMU: JIMHEHHAs, KBaJpaTU4Has M JPOOHO-THHEIHAs
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPa(UKOB;

CcBOOO/IHO ONEpUpOBaTh MOHATUSAMM: IOKa3aTelbHas M Jorapudmuueckas
GbyHKIIMM, WX CBOWCTBA W TpaduKH, HCIOJB30BaTh MX Tpaduku I peHicHUs
YPaBHEHH;

CBOOO/IHO OMNEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpesiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCTOJb30BaTh TIpaduku (GYHKUUH JUIsI  UCCIEJOBaHMS MPOLECCOB U
3aBHCHMOCTEH MpU pEUIeHUH 3a7ad U3 JPYrMX Y4eOHBbIX NMPEAMETOB U peajbHOU
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHMOCTH MEX/y BEJIMUUHAMU;

Hayana MaTeMaTH4eCKOI0 aHAIU3Aa:

CBOOOIHO OMNEpUpOBaTh MOHATUSAMU: apudmMeTndeckass U TeoMeTpuuecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIasi reOMETpUIECKasl MPOrpeccusi, TMHEHHBIA U
HKCMOHEHLIHUANBHBIA POCT, POpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEICTABICHHUE
0 KOHCTAaHTE;

MCIIOJIb30BaTh NPOTPECCHM MJSl PEIICHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OMEpPUPOBATH MOHATHUAMU: MOCIEA0BATENBLHOCTD, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OrPAaHUYEHHBIE IOCIEIOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKICHHsS MAaTeMaTH4YECKOrO aHaiau3a KaKk aHalIn3a
OECKOHEUYHO MaJbIX;

CBOOOJTHO OINEpPUPOBATHh TMOHATUAMH: HENpPEpPbIBHbIE (YHKUIUHU, TOYKHU
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrika GyHKINM;

CBOOOJHO OIEpUPOBATh MOHATHEM: (YHKLHS, HENpepbhiBHAs Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/ay;

CBOOOJTHO OIEpUPOBATh TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
$yHKIMH, KacaTeabHas K rpaduky GyHKINH;

BBIUUCISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHHS, YACTHOTO U KOMIO3ULIUU
IBYX (DYHKIIM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUM W (PU3MUECKUN CMBICT MPOU3BOAHOM IS
peuieHus 3aaad.

MHoxecTBa M JIOTHKA:

CBOOOJTHO ~ ONEpUPOBATh  MOHATUAMH: MHOXECTBO, OMNEpaluu  Haj
MHO>KECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jisl OMUCAHUS PeabHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

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

K konmy oOydenuss B 11 kiacce oO0ydaromuics TOJYYHUT CIEIYIOLIUE
NpEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM paboyeil mporpaMMmbl y4eOHOTO
Kypca «Anredpa v Hayajaa MaTEMaTHYECKOTO aHAIN3a:

Yucaa v BIYMCICHUSA:

CBOOOJTHO OMEpUpPOBATh TMOHATUSAMH: HATypaJlbHOE H 1EJ0€ YHCIIO,
MHOECTBAa HATYpPaJbHBIX M LEJbIX YHCEN, UCIOIb30BATh MPU3HAKUA AECITUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4Kcen JIJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKnna;

CcBOOO/IHO OMNEpUpOBaTh IMOHATHEM OCTaTka [0 MOAYJIO, 3alHiChIBaTh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOHO ONEpPUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTABIATh KOMIUIEKCHBIE YHCIa B aireOpanveckod u
TPUTOHOMETPUYECKOH (opMe, BHIOIHATH apUPMETHUECKUE ONEpaluu ¢ HUMH U
n300paxaTb Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs] M1 HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHITUSMU: HUPpaALMOHATBHBIE, MOKA3aTelIbHbIE U
norapumMuyeckre HEpPaBEHCTBA, HAXOJUTh HUX pEUIEHUS C  T[OMOUIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
MPUMEHSTh  HEO0OXOauMble  (QOpMYJIbl ISl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHATUSIMU: CUCTEMAa U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMbI U CHUCTEMBI-CIEJCTBUS, HAXOAUTh PEIICHUS
CHUCTEMbI U COBOKYITHOCTEW pallMOHAIBHBIX, UPPALMOHAIBHBIX, MTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUH U HEPABEHCTB;

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

MPUMEHATH rpadrUuecKrue METOIbI JIJIsl PEIICHHUS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCIMPOBATh pEAIbHbIC CHUTYallMM Ha S3bIKE aJreOpbl, COCTaBIATH
BBIPDAXKCHUS, YPAaBHEHHUsI, HEPABEHCTBA M HUX CHUCTEMBbI 110 YCJIOBHUIO 3aJ1ayH,
UCCJIE/IOBAaTh IIOCTPOCHHBIE MOJCIHM C HKCIOJIb30BAHUEM armapara ajareophl,
WHTEPIPETUPOBATH MOJIYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUWKH KOMIO3UIIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTHh T'eOMETpUUYecKHe 00pa3bl ypaBHCHHMH MW  HEpPaBEHCTB  Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEpUPOBATh IMOHATHUAMH: TpadUKd  TPUTOHOMETPUUECKHUX
ynKumi;

NPUMEHATh (QYHKIUH I MOJACIHUPOBAHUS W HCCIICIOBAHHUS PEATbHBIX
MPOILIECCOB.

Hauaja maTeMaTH4ecKOro aHaJmu3a:

UCITOJIH30BaTh MPOU3BOIHYIO JIJI UCCIEA0BAaHNUS (DYHKIIMH HA MOHOTOHHOCTD
U KCTPEMYMBI;

HAXOJIUTh HanOOJIbIIICE M HAMMEHBIIICEe 3HAYCHUS ()YHKIIMH HEIIPEPHIBHOM Ha
OTpPE3KE;

VCMOJIb30BaTh IPOM3BOJHYIO IS HAXOXKJICHUS HAWIYYIIErO pPEIICHUS B
NPUKJIAJAHBIX, B TOM YHCJIE€ COLHAJIbHO-DKOHOMHUYECKUX, 3ajadax, A
OompeAeIeHUs] CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOTO (OPMYJION WU
rpagukoM;



CBOOOJHO OMNEpUpPOBaTh MOHATHSAMHU: [epBOOOpa3Has, OIpeaAeICHHbIN
UHTErpaj, HaXOJHUTh IEpPBOOOpA3HbIE AIEMEHTAPHBIX (PYHKIHUI M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh ITUIOWAAN IUIOCKUX (PUTYp U OOBEMBI TEJl ¢ MOMOILBIO MHTErpaa;

UMETh MPEJCTAaBICHUE O MAaTEeMaTHUYECKOM MOJIEIUPOBAHUM Ha MpPUMEpPE
cocTaBlieHUs AU depeHInanbHbIX YpaBHEHUH;

pemarb OpUKIaJHbIEe 3a7a4d, B TOM YHUCJIE COLUATbHO-3KOHOMUYECKOIO U
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
n/n NMPOrpaMMbI Bcero Konrpobibre | Ipaxtiieckue o0pa3oBaTe/IbHbIE
padoThI padoTbl pecypens
MHOK€ECTBO ACHUCTBUTEIBHBIX YUCEN.
1 MHorounensl. PaninoHanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
YpaBHEHHI
9 Oynkuuu u rpaduxu. CrenenHas QyHKIuUs C 12 1
L[eIBIM TTOKa3aTesneM
3 ApubdmMeTnueckuii KOpeHb N-0if CTEICHH. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarenwsHas ¢pynkmnus. [lokazaTenpHbIe 10 1
ypaBHEHHUS
5 Jlorapudmudeckas GyHKITHSA. 18 1
Jlorapudmuueckue ypaBHEeHUs
5 TpuronomeTpuyecKue BEIPAKEHUS U 99 1
ypaBHEHHS
[TocnenoBaTenbHOCTH U MPOTPECCHH 10 1
HenpepsiBubie pynkiun. [TpousBoanas 20
9 [ToBTOpEHnue, 0600IIeHNEe, CHCTEMATH3AIHS 5 5
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMPOrpaMMbI Bcero Konrpombnbie | Ipakmirieckie o0pa3oBaTe/IbHbIE
padoTbI padoThI pecypest
1 UccnenoBanue QyHKIHI ¢ TOMOIIBIO 99 1
TIPOM3BOTHOM
2 [TepBooOpa3Hasi ¥ MHTETpaT 12 1
3 I'paduiku TpuroHOoMeTpUYECKUX PYHKIIUH. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmonansHbie, OKa3aTeIbHbBIE H 24 1
Jorapu(pmMuUecKre HepaBeHCTBA
KommnekcHsie uncna 10 1
HarypanbsHble u 1ienpie uncia 10
CucTteMbl pallMOHATIBHBIX, UPPAIIUOHATIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
ypaBHEHUM
8 3amauu ¢ mapaMeTpamu 16 1
9 HOBToPeHHe, 0000111eHue, CCTeMAaTHU3aIUs 16 5
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




IHHOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
n/m Tema ypoxa Bcero Komrpoabubie | Hpaktiecke u3ydyeHusi = odpa3oBarTesbHbIE
padoThI padoTbl pecypens
1 MHO0xecTBO, oTiepaluy HaJl MHOKECTBaMHU 1
M UX CBOMCTBA
2 Juarpammer Ditnepa-Benna 1
3 [IpuMeHenne TeopeTUKO-MHOKECTBEHHOTO 1
ammapata sl peleHus 3a71a49
Panmonaneubie unciia. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC TIEPHOINIECKUE APOOH
PanmonansHeie ynciia. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TPOIICHTHI, 1
OCCKOHEYHBIC TTEPHOINIECKUE APOOH
5 [IpuMenenue qpoOeit 1 TPOLICHTOB ISt 1
penieHus MPUKIAAHBIX 33724
7 [IpuMeHnenue qpoOeit 1 TPOLICHTOB JIJIst 1
penieHus MPUKIAIHBIX 3a7a4
8 JlericTBUTENbHBIC YKCa. PallioHaIbHEIE U 1
HppalMOHAJIbHBIE YHCIIa
9 Apudmernueckue onepainu ¢ 1
JIENCTBUTEIILHBIMU YHCIIAMU
10 Mopaynb 1eiCTBUTEIBHOTO YUCIIA U €TO 1

CBOMCTBA




11

[TpubnnxEHHbIE BBIYUCICHUS, IPABUIIA
OKpYTJICHHS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIICHUI

12

OCHOBHBIE MCTOABI PCIICHUA LCIIBIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI pCHICHUSA LEJIbIX U
JTPOOHO-palIMOHATFHBIX YPAaBHEHUHN U
HEPaABEHCTB

14

OCHOBHEBIE MCTOABI PEIICHUA LNCIIBbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrouieHsl OT OJHON NEPEMEHHOM.
JleneHre MHOTOYJICHA HA MHOTOYJICH C
octatkoM. Teopema bezy

16

MHoTrOo4JIEHBI C TIETBIMHA KO3 UITMEHTAMH.
Teopema Buera

17

Pemenue cucrem JTMHEHHBIX YpaBHEHUI

18

Pemenue cucrem JTMHEHHBIX YpaBHEHUI

19

Marpuiia CHCTEMbI JTMHEHHBIX YPaBHECHHI.
Onpenenurenab MaTPUIIBI 2X2, ero
FCOMETPUYECKHI CMBICI ¥ CBOMCTBA;
BBIYHCIIEHHE €r0 3HAYEHUS

20

Omnpenenurens MaTPUIBl 2X2, €T0
T€OMETPUYECKUI CMBICI M CBOMCTBA;
BBIUHCIIEHUE €70 3HAUEHUS

21

[Ipumenenue onpeaenuTens s peleHust
CHUCTEMBI JIMHENHBIX YPaBHEHU I




22

Pemrenne npukiaaHbIX 3a1a4 € IOMOIIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

23

Pemrenne npukiaaHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtponsHas paboTa: "PanmonansHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

OyHK1HUS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumno o6patubie pyHkunu. Kommnosunums

byHKIH]

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHusi rpapuKoB QyHKIUI

27

OO6nacTh ornpenesieHus] © MHO)KECTBO
3HaueHni GpyHkmu. Hymm Gyakmmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

UeTHbIC 1 HEUSTHBIC (PYHKIIHH.
[Tepunoanueckue Gynkuun. [TpomMmexyTkn
MOHOTOHHOCTH (PYHKLIUU

29

MakcuMyMbl 1 MUHUMYMBI () YHKITHH.
Haubonb1iee u HanMeHblIee 3HAYCHHE
(GYHKIIMH Ha IPOMEKYTKE

30

Jluneiinas, kBajpaTU4IHas U APOOHO-
nuHeitHas GyHKUIUU

31

DeMeHTapHOe HccieI0OBaHuE U
MOCTpOEHHE IPapUKOB ITUX PYHKIUH

32

DeMeHTapHOe HccieI0OBaHue U
MOCTpPOEHHE TPapUKOB ITUX PYHKIUH

33

Crermnens ¢ LIEIBIM IOKa3aTeneM. buaomM




Hrrorona

Crerens ¢ IICIBIM IoKa3aTelieM. buHom

34
HerotoHa
Crenennast QyHKIHSI C HATYPAIbHBIM U

35 LenbIM Noka3aTesieM. E€ cBoiicTBa u
rpaduk

36 Kountponbnas padora: "Crenennas
¢yukuus. Ee cBoiictBa u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuii KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHust YUCTOBBIX BEIPAKCHHM,
COJZIEpKalIuX CTEIICHU U KOPHU

40 [IpeoOpazoBaHus YUCITOBBIX BEIPAKCHHM,
COJZIepKalIuX CTEIICHU U KOPHU

41 [IpeoOpa3oBaHus YMCIOBBIX BHIPAXKEHUH,
COJZIepKalIuX CTEIICHU U KOPHU
Hppannonansselie ypaBHeHUs. OCHOBHBIE

42 METO/bI PELICHHS] UPPALIUOHAIBHBIX
YpaBHEHHI
WppannonansHeie ypaBHeHUs. OCHOBHbIE

43 METO/IbI PELLIEHHS UPPALUOHATIBHBIX
YpaBHEHUU
WppannonansHelie ypaBHeHUs. OCHOBHBIE

44 METO/IbI PELICHNS] UPPALUOHAIBHBIX
YpaBHEHUU

45 PaBHOCHIIBHBIE IEPEXO/BI B PEILIEHUT




HMPPALMOHAIIBHBIX YPaBHEHUN

PaBHOCWIBHBIE IEPEX0/1bI B PELLICHUN

46 HppalMOHAIIbHBIX YPAaBHEHUM

47 PaBHOCHIIBHBIE [TEPEXO/IBI B PELICHUN
HppalMOHAIIbHBIX YPAaBHEHUM

48 PaBHOCHIIBHBIE ITEPEXO0/IBI B PEIICHUN
MppalMOHAIIbHBIX YPaBHEHUM
CpoiicTBa U rpaguK KOpHS N-0H CTENEHU

49 Kak (yHKITUH OOpaTHOM CTETICHU C
HaTypaJIbHbIM TIOKa3aTesieM
CgoiicTBa 1 rpaduk KOpHs N-0if cTeneHn

50 KaK (yHKIIMH 0OpaTHOW CTENEHH ¢
HaTypaJIbHbIM TOKa3aTesieM
KonTtponbHas padota: "CBoiicTBa u rpaduk

o1 KOpHs N-0it ctenenn. MpparnuoHanbHbIe
ypaBHEHHUS"

59 CreneHs ¢ pallMOHAIBHBIM IIOKa3aTeJIeEM U
e¢ CBOICTBa

53 CreneHs ¢ pallMOHAIBHBIM TIOKa3aTeJIeEM U
e¢ CBOICTBa

54 CreneHs ¢ pallMOHABHBIM TIOKa3aTeNIeM U
e¢ CBOICTBa

55 IToxa3zaTtenpHas (GyHKIUS, €€ CBOICTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKINH s
pelIeHNs ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUH 15

pelIeHNs ypaBHEHUI




[TokazarenbHblie ypaBHeHUsI. OCHOBHbBIE

58 METO/IbI peIICHHS TIOKA3aTEIbHBIX 1
YpaBHEHHUU
[Toka3zarenbHbie ypaBHeHUs. OCHOBHBIE

59 METO/IbI PEIICHHUS TIOKA3aTeIbHBIX 1
YpaBHEHHI
[TokazarenbHbie ypaBHeHUs1. OCHOBHBIE

60 METO/IbI PEIICHHS TTOKa3aTETbHBIX 1
YpaBHEHHI

61 KonTponbnas pabora: "Iloka3zaTenbHas 1
¢byukuus. [TokasarensHble ypaBHeHUs"

62 Jlorapudm uncna. CoiicTBa jorapupma 1

63 Jlorapudm yucna. CroiicTa jorapupma 1

64 Jlorapudwm yucna. CroiicTa jorapupma 1

65 JlecsiTHUHBIC U HATypaIbHBIC JIOTAPU(PMBI 1

66 JlecsaTHYHBIC U HATypaIbHBIC JIOTAPU(PMBI 1

67 [IpeoGpa3oBanHue BhIpaKEHUH, COIEPIKALTUX 1
JorapumbI

68 [IpeoOpa3oBaHue BhIpaKEHUH, COIEPIKALTUX 1
JorapuMbI

69 [IpeoOpa3oBanue BbIpAKEHUMN, COIEPIKALITUX 1
JorapuMbI

70 Jlorapudmmuueckas GyHKIIHS, €€ CBONCTBA U 1
rpaduk

7 Jlorapudmmuueckas GyHKIIHS, €€ CBONCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUH A5 1

pelIeHNs] ypaBHEHUI




Wcnonb3oBanue rpaduka GyHKINH 15

73
peuieHus ypaBHEHUN
Jlorapudmruueckue ypaBHeHUss. OCHOBHBIC

74 METO/1bl pEIIeHUS JJorapu(PMUUECKUX
YpaBHEHHUU
Jlorapudmuueckue ypaBHeHus1. OCHOBHbBIE

75 METO/1bl peIIeHUs] Jorapu(PMUUECKUX
YpaBHEHHI
Jlorapudmuueckue ypaBHeHus1. OCHOBHbBIE

76 METO/IbI pelIeHHs] Jorapu(PpMUIecKux
YpaBHEHHI

77 PaBHOCHIIBHBIE ITEPEXO0/IbI B PEIICHUN
Jorapu(pMUUECKUX ypaBHEHHIM

78 PaBHOCHIIbHBIE TTEPEXO0/IbI B PEIICHUN
Jorapu(pMUUECKUX ypaBHEHHI

79 Kontponbras pabora: "Jlorapudmuyeckas
¢dbynaknus. Jlorapudpmuaeckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC 1 apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC 1 apKTaHT€HC
YHCIIOBOTO apryMeHTa
TpuronomeTrpruueckas OKpyKHOCTb,

84 OTIPEEIIEHNE TPUTOHOMETPUUYECKUX

(GYHKIUI YUCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

85 OTIpe/IeIeHNE TPUTOHOMETPUIECKUX 1
(GyHKIMI 9UCIOBOTO apryMeHTa

86 OCHOBHBIEC TPHTOHOMETPHUYECKHE (DOPMYIIBI 1

87 OCHOBHBIE TPHTOHOMETPHUYECKUE (DOPMYIIBI 1

88 OCHOBHBIE TPHTOHOMETPHUECKHE (DOPMYITBI 1

89 OCHOBHBIE TPHTOHOMETPHUYECKHE (DOPMYITBI 1

9 [IpeoGpa3oBaHye TPUTOHOMETPUUECKHUX 1
BBIpOKEHUN

o1 [IpeoGpa3oBaHKe TPUTOHOMETPUUECKHUX 1
BBIpOKEHUN

92 [IpeoGpa3oBaHKe TPUTOHOMETPUUECKHUX 1
BBIpOKCHUN

03 [IpeoOpazoBaHuEe TPUTOHOMETPUIECCKUX 1
BBIpOKCHUN

94 Pemenne TpuroHoMeTpHIECKUX YpaBHEHUM 1

95 Pemenne TpuroHoMeTpHIECKUX YpaBHEHUM 1

96 Pemienne TpuroHoMeTpHYECKIX YpaBHEHUM 1

97 Pemenune TpuroHOMeTpUUECKUX YpaBHEHUI 1

98 Pemenue TpuroHOMeTpUUECKUX YpaBHEHUI 1

99 Pemenune TpuroHOMeTpUUECKUX YpaBHEHUI 1

100 Pemenue TpuroHOMeTpUUECKUX YpaBHEHUI 1
KonTponpHas pabora:

101 "TpUroHOMETPUUECKUE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKHE YpaBHEHHS"

102 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS 1

nocliegoBaTeibHoCTell. MeTon




MaTEMaTHYE€CKOM UHIYKIUU

MOHOTOHHBIE K OI'paHUYCHHBIC

103 nocJieoBarenbHoCTH. VicTOopus aHanm3a
0ECKOHEYHO MaJIbIX

104 ApupmeTrueckas mporpeccus

105 I'eomerpuueckas nporpeccust

106 beckoHeuHo yObIBarolasi reOMEeTprUIecKast
Iporpeccus

107 CymMa 6eCKOHEUHO YOBIBAIOIICH
reOMEeTPUYECKOM Mporpeccuu

108 JIMHEeHBIN ¥ SKCIOHEHIIMATIbHBIA POCT.
Yucno e. Dopmyra CIOKHBIX IPOLIEHTOB

109 JIMHEHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. Dopmyra CIOKHBIX MIPOLIEHTOB

110 Hcnonb3oBaHue nporpeccuu sl perieHus
pealIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KoutponsHas paboTa:
"IlocienoBaTeIbHOCTH U MPOTpecCUn”

112 HenpepsiBHbIC DYHKIIMH U UX CBOMCTBA

113 Touka pa3zpsiBa. ACUMIITOTHI IpadUKOB
byHKIMA

114 CpoiicTBa (PyHKIIMI HETIPEPHIBHBIX HA
OTpeE3Ke

115 CBoiicTBa QyHKIMI HETIPEPHIBHBIX HA
OTpE3Ke

116 Metoa uHTEpBAIOB VISl PELLICHUS

HCPAaBCHCTB




MGTOI[ HUHTCPBAJIOB JJId pCHICHUA

117
HEPaBEHCTB

118 MeTo1 MHTEPBAJIOB IS PEIICHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKIMM 115 pereHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

121 IlepBas u BTOpas mpon3BOHEIE KITUHA

VH

Or1npeneeHne, reOMETPUYECKHI CMBICIT

122 ’
MPOMU3BOTHOM
Omnpenenenne, GU3NUECKNAI CMBICII

123 ’
MPOMU3BOTHOM

124 VYpaBHeHHE KacaTeabHOH K TpauKy
byHKITMN

125 VYpaBHeHHE KacaTeIbHOH K rpaduKy
byHKIIMN

126 [TpousBoiHBIE A71eMEHTAPHBIX (QYHKITHI

127 [TpousBoiHBIE A7IeMEHTAPHBIX (QYHKITHI

128 [IpousBoHas CyMMBI, IPOU3BEACHUSA,
YaCTHOTO U KOMIO3UIHNH (DYHKIUI

129 [IpousBoiHast CyMMBI, IPOU3BEACHUSA,
YaCTHOTO U KOMIO3UIINH (DYHKITUI

130 [IpousBoiHAs CyMMBI, TPOU3BEACHUS,
YaCTHOTO U KOMIO3UIINH (DYHKITUI

131 KonTtponsnas padora: "[IponsBognas"

132 [ToBTOpeHue, 06001IeHNE, CUCTEMATU3AIHS




3HaHUi: "YpaBHEHUS"

133 [ToBTOpEHUE, 0000IICHHE, CHCTEMATH3AIHS 1
3HaHui: "Oyakumun"

134 HroroBas KoHTposbHAs paboTa B popme 1 1
BITP

135 Nrorosas koHTpoJbHAs paboTa B popme 1 1
BITP

136 [ToBTOpenue, 0000IIeHNE, CHCTEMAaTH3 AU 1
3HAHWI

OBHIEE KOJIMYECTBO YACOB I1O
. 136 10

[TPOI'PAMME




11 KJIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

KoHnTtpoabHbie

Bcero
padoThI

IIpakTHuyeckue
padoThI

Jara
H3y4YeHHusd

DJIeKTPOHHbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

[IpuMeHeHne npon3BOAHOM K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U JKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB Y 3KCTPEMYMBI

[Ipumenenue mpou3BOAHOM K
HcCIeA0BaHUI0 (PYHKIIMHM Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpumeneHnne mpou3BOIHOM K
HCCIeI0BaHUIO (QYHKINNA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[Ipumenenue npou3BOIHOM K
UccleoBaHuI0 QYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeHneHne NpoM3BOAHOMN K
UccleoBaHuI0 (QYHKIMI Ha
MOHOTOHHOCTb Y 3KCTPEMyMBbI

HaxoxaeHue HaMOOJIBIIIETO U

HaAaNMMCHBIICTO 3HAYCHUA HerepLIBHOﬁ

(GyHKIMHU Ha OTpe3Ke

HaxoxaeHue HaMOOJIBIIIETO U




HaWMEHBIIETO 3HAYCHUsI HENIPEPHIBHOM
(GyHKIMU HAa OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHHSI HETIPEPBIBHO M
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHOM
(yHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUSI HEMTPEPHIBHON
(GYHKIIMK Ha OTpe3Ke

12

Haxoxnenne HanOoJIBIIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(hyHKIIMM Ha OTpe3Ke

13

[IpumeneHnne npou3BOAHOM ISt
HAaxO0KJICHUS HAWJTYYIIIEeTO PEIICHHS B
MPUKIIATHBIX 3a/1a4ax

14

[IpumeneHnne npou3BOAHOM It
HAaxO0JKJICHUS HAWJTYYIIIEeTO PEIICHHS B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHneHre MPONU3BOTHOM IS
OTIpEIeTICHUS] CKOPOCTH M YCKOPEHUS
nporecca, 3alaHHOTO (OPMYIIOH Hin
rpapuKoM

16

[IpumMeHeHne NpoU3BOJHOM ISt
OTIpeieNIeHUs] CKOPOCTU U YCKOPEHUS
nporiecca, 3aaHHOTro (opMyIIoi il
rpaduKoM




17 Kommosunus ¢yHkumit

18 Komnozunus GyHKmii

19 Komnosunus GyHKmii

20 I'eomerpuueckue oOpa3sl ypaBHEeHUH Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomeTrpuueckue 06pa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

99 Kontponbnas pabota: "UccnenoBanmue
(GYHKIHH ¢ TOMOIIBIO TPOU3BOTHOM"

23 [IepBooGpa3Hasi, 0CHOBHOE CBOHCTBO
epBOOOpa3HbIX

24 [TepBo0Opa3HbIE dTIEMEHTAPHBIX (PYHKITHIA.
[IpaBuna HaxoXAeHUS TEPBOOOPA3HBIX

o5 [TepBo0Opa3HbIC 7IEMEHTAPHBIX (PYHKITHIA.
[IpaBuna Hax0XkAEHUS TEPBOOOPA3HBIX

26 HuTterpain. 'eoMeTpuueckuii CMbICT
WHTerpana

97 Briunciienue onpeecHHOro HHTerpaia
o ¢popmyne Herorona-Jleitoaua

08 Brruncnenue onpeaenéHHOro HHTErpana
o ¢opmyne Herotona-JleitOnuna

29 [IpumeHenue HHTErpaa 1 HAXOXKICHHS
TIoaAed MIOCKUX QUryp

30 [IpumeHeHne HHTErpana I HaXOXKICHHS
00BEMOB T€OMETPUUYECKHX TET

31 [Tpumeps! pemenuii auddepeHImanbHbIX

YpaBHEHUH




[Tpumeps! perennit quddepeHnnanbHbIX

32 .
ypaBHEHHIA
MaremaTruyeckoe MOJIEIMPOBAHUE

33 PEATBHBIX TIPOIECCOB C MTOMOIIBIO
mddepeHInanbHbIX ypaBHEHUH

34 Kontponsnas pabora: "[leppoobpasznas u
uHTerpan”

35 Tpuronomerpruyeckue GyHKITUHN, UX
CBOMCTBa U rpaduku

36 TpuronomeTrpuueckue QyHKIIUH, UX
CBOMCTBA U rpapuku

37 TpuronomeTpuyeckue QyHKIIUH, UX
CBOMCTBA U rpaduKu

38 Tpuronomerpuueckue QyHKIUHU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue QyHKIUHN, NX
CBOJCTBa U rpaduku
OTO0p KOpHEH TPUTOHOMETPUICCKUX

40 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUUECKOM OKPY>KHOCTH
OT60p KOpHEW TPUTOHOMETPHUECKUX

41 yYpaBHEHUH C OMOIIIBIO
TPUTOHOMETPHUUECKOM OKPY>KHOCTH
OT160p KOpHEW TPUTOHOMETPHUECKUX

42 YpaBHEHUH C TOMOILBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH

43 OT160p KOpHEW TPUTOHOMETPHUECKUX

YPaBHEHUH C TIOMOLIBIO




TPUTOHOMETPUUECKON OKPYKHOCTU

Pemrenne TpuroHoMeTpUYECKUX

44
HEPaBEHCTB

45 Pemenue TpuroHomMeTpuyeCKuX
HEPaBEHCTB

46 Pemenne TpuronomeTpruyecKux
HEPaBEHCTB

47 Pemenue TpuronomeTpruyecKux
HEPaBEHCTB
Kountponsnas pabora: "I'paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUHA.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELLICHUS
[I0Ka3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/Ibl PELLICHUS
[I0Ka3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/Ibl PELLICHUS
[IOKa3aTeJIbHbIX HEPAaBEHCTB

53 OcHOBHBIE METOBI PELICHUS
norapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PELICHUS
norapu(pMUUECKUX HEPABEHCTB

56 OcCHOBHBIE METOBI PELICHUS

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




OcHoBHEIC MCTOAbI PCIICHUS

>/ UppalroHaAILHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHHS
MppaoOHALHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEIICHHS
MppaIroOHAILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEIICHUS
MppaIroHALHBIX HEPABEHCTB
61 I'paduueckre MeTObI pelIeHUs
MppaIMOHAIBEHBIX YPaBHECHHN
62 I'paduueckre MeTObI pelIeHUs
MppaIMOHAIBEHBIX YPaBHEHHN
63 I'paduueckue MeToAbI pelIeHus
[I0Ka3aTeNbHbIX YPaBHEHUN
64 I'padpuueckue MeToAbI pelIeHus
[I0Ka3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeToabI pelIeHus
norapu(pMUUECKUX ypaBHEHUH
66 I'paduueckue MeToAbI pelIeHus
norapu(pMUUECKUX HEPAaBEHCTB
67 I'paduueckue MeToAbI pelIeHus
norapu(pMUUECKUX HEPAaBEHCTB
I'padrueckue MeTO bl pelIeHHs
68 MOKa3aTeNbHbIX U JIOrapu(PMUUECKUX
YpaBHEHUMU
I'paduueckue MeTO bl pelIeHHs
69 MOKa3aTeNbHBIX U JIOrapu(MUIECKUX

YpaBHEHUU




70

I'padmyeckue MeTo bl pelieHus
MOKAa3aTeIbHBIX U JTOTapu(HMUIECKUX
HEPaBEHCTB

71

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

72

KonTponsnas pabdora: "UppanuonanbsHeie,
MOKa3aTeabHbIE U JIOTapU(PMUIECKHE
HepaBeHCTBA"

73

KommnekcHbie uncna. Anredpanyeckas u
TpUTroOHOMETpHUecKas (HOpPMbI 3aluCcCu
KOMILJIEKCHOTO YHCIIa

74

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

75

ApubdmMeTnueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIAMHU

76

Apudmernueckue onepamuu ¢
KOMILJIEKCHBIMU YHCIIAaMU

77

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

78

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

79

®opmyna Myaspa. Kopuu n-oii crenenun
13 KOMIIJIEKCHOTO YUCIIa

80

®opmyna Myaspa. Kopuu n-oii crenenun
13 KOMIIJIEKCHOTO YUCJIa

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHUCCJI IJIs




penieHust PU3NIECKUX U TEOMETPUICCKIX
3a1a4

KonTtposneHas padota: "KomruiekcHbie

82 "
Yyuclia

83 HatypanbHble u 1ienpie uucia

84 HarypanbsHbie u 1ienbie uncna

85 [IpuMeHeHne Mpu3HAKOB AETUMOCTH
LIETTBIX YUCEI

86 [IpuMeHeHne mpu3HAKOB AETUMOCTH
LIETTBIX YUCEI

87 [IpuMeHeHne mpu3HaAKOB AETUMOCTH
nensix yucen: HOJl u HOK

88 [IpumeHeHue NpU3HAKOB AETUMOCTH
mensix uncen: HO u HOK

89 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MOYJIIO

9 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MOYJIIO
[IpumeHeHue NPU3HAKOB ACTUMOCTH

91 LeNbIX YhCceN: anroput™ EBkinaa amis
pelIeHns 3a/1a4 B LIEeTIbIX YMCIax

92 KonTtponpHas padora: "Teopus 1eiapix
yucen"
Cucrema 1 COBOKYITHOCTb YPAaBHEHUH.

93 PaBHOCUIIBHBIE CHCTEMBI H CUCTEMBI-
CJIEJICTBUS

94 Cucrema u COBOKYITHOCTb YPAaBHEHHUIA.

PaBHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-




CICACTBHA

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAIbHBIX YPaBHCHU

OCHOBHBIEC METO/IbI PELICHUS CHCTEM H
96 COBOKYITHOCTEH MppalMOHAIbHBIX
YpaBHEHHI

OCHOBHBIE MET OJIbI PCIICHUA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeNbHBIX
YpaBHEHHI

OCHOBHBIE METO/TbI PEIIEHHUS CUCTEM M
98 COBOKYITHOCTEH IMOKa3aTeIbHBIX
YpaBHEHHI

OcCHOBHBIE METO/IbI PELICHUSI CUCTEM U
99 COBOKYITHOCTEH Jorapru(MUUECKUX
YpaBHEHHI

OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMuueckux
ypaBHEHUM

[TpuMeHeHHe CUCTEM K PELICHHUTO
MaTeMaTUYeCKUX 3a]a4 U 33/1a4 U3

101 pa3IM4YHbBIX 00JIACTEH HAYKH U pealTbHOM
KM3HU, HHTEPIPETAIHS IOTY4CHHBIX
PEe3yJIbTaTOB

[IpuMeHeHMe CUCTEM K PEIICHUI0
MaTeMaTUYeCKUX 3aj1ay U 3a/1a4 U3

102 pa3IUYHbIX 00JIaCTeN HayKU U pealbHOM
KHU3HU, UHTEPIPETaNs NOTYyIeHHBIX

pe3yNbTaTOB




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

103 Pa3UYHBIX 00JIACTEN HAYKH U peaTbHOM
KHU3HU, THTEPIPETAIHS OTYyICHHBIX
pe3ynbpTaToB
Kontponbhas padota: "Cucremsr

104 paMoHATEHBIX, UPPAITHTOHATBHBIX
MOKa3aTeNbHBIX U JIOTapr(PMUIECKIX
ypaBHeHuil"

105 PanvoHaneHbIE ypaBHEHHS € TapaMeTpaMu

106 PannonanbHbIE HEpaBEHCTBA C
napameTpamMmu

107 PanrionanbHbBIE CHCTEMBI C TapaMeTpaMu

108 HppannonanbHbIe ypaBHEHHUS,
HEpaBEeHCTBa C MapaMeTpaMu

109 HppannonanbHbI€ CUCTEMBI C
napaMeTpamu

110 [TokazarenbHble ypaBHEHHUSI, HEPABEHCTBA C
napaMeTpamu

111 [Toka3zaTenbHBIC CUCTEMBI C TApaMeTpaMu

112 Jlorapudmuueckre ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapugmuueckue CUCTEMBI ¢
napaMeTpamu

114 TpuronomeTrpuyeckre ypaBHEHHUs €
napaMeTpamu

115 Tpuronomerpuieckrue HepaBeHCTBA C

napameTpamMmu




116

TpPUroHOMETPUYECKHUE CUCTEMBI C
rapameTpamu

117

[Toctpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIETIEH peaJbHbIX
CUTYAallMi C MIOMOUIBIO YPABHEHUH C
rapameTpamu

118

[Toctpoenue u uccienoBanme
MaTeMaTHYECKUX MOJIENEeN pealbHbIX
CUTYALMH C IOMOIIBIO CUCTEM YPAaBHEHUHN
C mapameTpaMu

119

[Toctpoenue u uccienoBanme
MaTEMaTHYCCKUX MO)IGJ'IGﬁ PEAIBbHBIX
CUTYallUi C MOMOIIbIO CUCTEM YPaBHEHUM
C mapaMeTpaMu

120

KonTtponbHas padora: "3agauu ¢
napamerpamu”

121

[ToBTOpEeHue, 0600IICHNE,
cucTemMaTu3anus 3HaHuit: "YpaBuenus"

122

[ToBTOpEeHuUE, 06001ICHNE,
cucTemMaTu3alus 3HaHui: "YpaBuenus"

123

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

124

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

125

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

126

[ToBTOpeHnue, o6o0IeHNE,




cucreMaru3anus 3Hanuii: "HepaBencraa"

[ToBTOpEHue, 0600ICHNE,

127 cucreMaruzanus 3Hanui: "[IpousBoaHas u 1
e¢ npuMeHeHue"
[ToBTOpEHUe, 0600MICHNE,

128 cucremarusanus 3Hanui: "IIponsBoanas u 1
e¢ npuMeHeHue"
[ToBTOpenue, 06001IeHNE,

129 cucremarusanus 3Hanui: "IIponsBoanas u 1
e¢ npuMeHeHue"
[ToBTOpenue, oboOmIeHue,

130 cucTeMaru3anus 3HaHui: "MHTeTpat u ero 1
npuMeHeHue"

131 [ToBTOpEeHue, 0600MIEeHNE, 1
cucTtemMaTu3anus 3HaHui: "OyHkuun"

132 [ToBTOpEeHue, 0600MIEeHNE, 1
cucTtemMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpEeHue, 06001IEeHNE, 1
cucTtemMaTu3anus 3HaHui: "OyHkuun"

134 Hroropas koHTpobHAs paboTa

135 Hrtoropas koHTpobHAs paboTa

136 [ToBTOpEHUE, 0600IICHHE, 1
CUCTEMaTH3aIus 3HAHUH

OBUIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTAThl 0CBOEHHS OCHOBHOIA
NPOBEPSIeMOro .
00pa3oBaTeIbHOI MPOrpaMMbI CpeIHEro 001ero oopa3oBaHus
pe3yabTaTa
1 Yucna u BBIYUCIICHUS
11 OmnepupoBaTh TOHATHAMHU: pPALMOHAIBHOE W JICHCTBUTENHHOE YHCIIO,
' OOBIKHOBEHHAs! M JIECSITUYHAs APOOb, MPOLIEHTHI
12 BemmonHATe  apudMeTHUecKHe ~— Onepalud ¢ PAlMOHAIBHBIMH U
' JeWCTBUTELHBIMU YHCIIaAMHU
13 BEIMONHATE TPpUOIKEHHBIE BEIYUCIICHUS, I/ICHOJ‘ILSyfI MpaBUyIa OKPYTIICHHS,
JIeTaTh MPUKHUIKY U OTICHKY pe3yabTaTa BEIYUCICHUH
OmnepupoBaTh NMOHATHSAMHE: CTEIIEHb C IIETBIM TIOKa3aTeleM, CTaHAapTHas
14 ¢dopma 3amucH JEWCTBUTENFHOTO YHCIA, KOPEHb HATYPAIbHOUM CTEIeHH,
' UCIOJb30BaTh MOAXOASNIYI0 (OpMY 3alUCH JEUCTBUTEIBHBIX YHCEN Ul
peleHus MPaKTUYECKHX 3a/1a4 U NPEICTABICHUS JaHHBIX
OmnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC U TAHT'€HC IIPOU3BOJIBHOTO YIJIa;
1.5 WCIOJIb30BaTh  3alKCh  MPOM3BOJIBHOTO  yrjla  uepe3  oOpaTHbIE
TPUTOHOMETPUYECKHE (PYHKLIUU
2 VYpaBHEHUs U HEPABEHCTBA
OnepupoBaTh MOHATUAMU: TOXAECTBO, ypaBHEHHE, HEPAaBEHCTBO, IIEJIOE,
2.1 panMoHabHOE, UppanroHaIbHOe ypaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
99 BeinonHaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHHUH U peliaTh
' TPUTOHOMETPUUYECKHE YPaBHEHUS
BoimonHaTe npeoOpa3oBaHus LENbIX, PAlMOHAIBHBIX U MPPALMOHATIBHBIX
2.3 BBID@KEHUH M pelaTb OCHOBHBIE THUIBI LENbIX, pPALUOHAIBHBIX U
UppalMOHATIbHBIX YPAaBHEHUN U HEPABEHCTB
24 [IpuMeHsATh ypaBHEHHS M HEPAaBEHCTBA Ul PELICHUS MAaTeMaTHYECKHX
' 3aJa4 M 3a/1a4 U3 pa3InyHbIX 00JIacTel HayKu U pealbHOW )KU3HU
MojenupoBaTh peajbHble CHUTYallUM Ha S3bIKE aiureOpbl, COCTaBIATh
2.5 BBIPQ)XEHUS, YPaBHEHUs, HEPABEHCTBA IO YCIOBHIO 3a/laud, MCCIEI0BATh
HOCTPOEHHBIE MOJIENIN C MCIIOJIb30BaHUEM ariapara ajareopsl
3 OyHKIMK U TpaduKu
31 OmnepupoBaTh NOHATUAMH: PYHKIHS, CHOCOOBI 3aJaHUs (PYHKIIUHU, 00JIACTh

ONIpeNeNieHnss W MHOXKECTBO 3HadeHUM (QyHKIMH, Trpaduk GYyHKIHUH,




B3aMMHO 0OpaTHbIe (QyHKIUH

OmnepupoBaTh MOHATUSAMH: YCTHOCTh M HEUCTHOCTh (DYHKIMH, HYIH

3.2 (YHKIMH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonw3oBate rpadguku GyHKUIWH IS peICHUS YpPaBHEHHH
34 CrtpouTth 1 4nTaTh rpaduKu JIMHEHHOHN (PyHKIMH, KBagpaTHIHON (HYHKINH,
CTETIEeHHON (DYHKITUH C [EJIBIM MTOKa3aTeIeM
Ucnonp3oBare Tpadukn (QYHKIUH I WCCIIEIOBAHUS IPOIECCOB U
3.5 3aBUCUMOCTEH MpPH PEIICHUM 33Ja4 U3 JIPYruX Y4eOHBIX MPEAMETOB H
peanbHOM KU3HH, BBIpaXaTh GOpPMyJIaMH 3aBUCUMOCTH MEXKy BETMYMHAMU
4 Hauana marematndeckoro anaimsa
41 OnepupoBaTh TOHSTUAMH: TIOCIEAOBATEIBHOCTh, apudMeTHUYecKas |
' reoMeTpuyecKas porpeccun
4 OnepupoBaTh MOHATHSMU: OECKOHEYHO YyObIBaromias TreoMeTpUUYecKast
' nporpeccus, cymma 0€CKOHEUHO YObIBaOIEl T€OMETPUUYECKOH MTporpeccuu
4.3 3amaBaTh MOCIEAOBATEIHPHOCTH PA3IMYHBIMU CIIOCOOAMH
44 Hcnonp30BaTh CBOMCTBA MOCIENOBATEIBHOCTEM M MOPOrPECCHid  JUIst
' pelieHus peabHBIX 3a1a4 MPUKIIATHOTO XapaKTepa
5 MHOXecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATHAMH: MHOXKECTBO, ONIEPALIMU HAJl MHOKECTBAMU
Hcnonb3oBaTh  TEOPETHMKO-MHOKECTBEHHBIM — ammapar [uid  ONHMCaHUA
5.2 peaIbHBIX MPOLIECCOB U SIBICHUH, MIPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX
MpeIMETOB
53 OnepupoBaThb  MOHATHSAMU:  OINpEJAEICHHWE,  Teopema,  CIEJCTBHE,
JI0Ka3aTeIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yIbTAThHI 0CBOEHUSI OCHOBHOI
NpoBePsIEMOro .
0o0pa3oBaTeJIbHOM MPOrpaMMbl CpeIHEro 001ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BEIYMCIICHUS
OnepupoBaTh MOHATUSIMH: HATypallbHOE, LIEJI0€ YHWCJIO; HCIOJIb30BaTh
1.1 MpU3HAKK JEJIUMOCTH UEIbIX YHCEN, pa3Jo)KeHHE Yucia Ha MpPOCThIE
MHOYUTEJH 7151 pEeLICHUs 3a]1a4
1.2 OnepupoBaTh NOHATUEM: CTENIEHb C PALIMOHAJIBHBIM [TOKA3aTeIeM
13 OnepupoBaTh MOHATUAMU: JIOTApU(PM YHCIa, AECATUYHBIC U HATypaIbHbBIE
' JorapuMbI
2 VYpaBHEHHUS 1 HEpaBEHCTBA
2.1 [IpumeHaTs CcBOWCTBa CTemeHW I MPeoOpa3oBaHMsI  BBIPAKECHUH,




ONICpUPOBATH NOHATUAMM: IMMOKA3ATCILHOC YPABHCHUC W HCPABCHCTBO,
peiaTb OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BeimonuaTe mpeoOpa3oBaHUsl BBIPAKEHHM, COICPIKALINX JIOTapH(MBI;

2.2 OTIEPHPOBATH TOHATUAMH: JIOTApU(MHUUECKOE ypaBHEHHE M HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPABHEHUI 1 HEPABEHCTB
2.3 Haxoauts penienns npocTeiinx TpUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUSMU: CUCTEMA JMHEWHBIX YPAaBHEHHUM U €€ pPEIICHUE;
2.4 UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPABHEHUM JUIsl pEIEHUs] TPAKTHYECKUX
3az1a4
25 Haxomuts pemenus npocTenimx CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX
' ypaBHCHHI U HEPABCHCTB
MonenpoBaTh peanbHblE CHUTyallud Ha SI3bIKE anredpbl, COCTaBIATh
2.6 BBIPQKEHUS, ypaBHEHHS, HEPABEHCTBA U CHCTEMBI MO YCIOBHUIO 3a/ayH,
HCCIIEI0BATh NOCTPOCHHbBIE MOJIENIN C UCII0JIb30BAHUEM amIapaTa ajareopsbl
3 OyHKIMH 1 TpaduKu
OnepupoBaTh TMOHATUSAMHU: TEpUOAUYECKass (QYHKUHUSA, MPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIMH, TOYKH SKCTpeMyMmMa (DYyHKUMHU, HauOoJibllee U
' HauMeHblIlee 3HauYeHUs (QYHKUMU HA MPOMEXKYTKE; MCIOJb30BaTh UX JJIS
uccienoBaHus GYHKINHU, 3aJaHHON rpadukoM
OnepupoBaTh MOHATUSIMH: TpadUKH TOKA3aTEIbHOM, JIoTapu(pMUIecKor u
3.2 TPUTOHOMETPUYECKUX  (PYHKIHMH; H300pakaTh WX HA KOOPAWHATHOM
MJIOCKOCTHU M UCIIOJIb30BATh ISl PEIICHUs YpaBHEHUN U HEPABEHCTB
33 N3ob6paxaTs Ha KOOPAUHATHOM TUIOCKOCTH Tpa(UKU TMHEHHBIX YPaBHEHHIN
' Y UCHOJIb30BaTh UX JJISl PELLIEHUSI CUCTEMBbI INHEHHBIX YpaBHEHU
3.4 Ucnonb3oBaty rpadukn (QyHKUMN OIS KCCIENOBAHUS IPOLIECCOB U
' 3aBUCHUMOCTEH U3 APYruX yUeOHBIX AUCLUIIINH
4 Havana marematuyeckoro ananmsa
OnepupoBaTh NOHATUSMU: HENPEepbIBHAST GYHKIINA, TPOU3BOIHAS (DYHKITHH;
4.1 UCIOJIb30BAaTh F€OMETPUYECKU M (DU3MUECKUN CMBICI MPOU3BOJHOM JUIs
peleHus 3a1au
4. Haxomute  mpousBojHbIE  3J€MEHTapHBIX  (YHKIUNA,  BBIYUCISTDH
' MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO (DYHKIIMIA
Hcnonb3oBath  MpOM3BOAHYIO Ui HUCCIEeNOBaHUS  (QYHKUMM  Ha
4.3 MOHOTOHHOCTh M SKCTPEMYMBI, MPUMEHITh PE3yIbTaThl HCCIEIOBAHUS K
HOCTPOEHHIO IPahuKOB
44 Hcnonb30BaTh MPOU3BOIHYIO U HAXOXACHUS HAWIYYIIErO PELICHUS B
' IPUKJIAJHBIX, B TOM YHCJIE COLMAIIBHO-DKOHOMUYECKHX, 3a1a4ax
45 OmnepupoBaTb NOHATHAMHU: NEpBOOOpa3Has M HMHTErpajl; IOHUMATh
' reoMeTpu4ecKuil 1 pu3nUecKuii CMbICT HHTETpaja
46 Haxonuth nepBooOpa3Hbie 3IeMEHTAPHBIX (PYHKIUH, BBIYUCISTH HHTErpall

o ¢opmyne Herotona — JleiiOHuia




4.7

Pewath npukiagHbie 3a/1a4u, B TOM YHCIIE COIMAIbHO-KOHOMUYECKOTO U
(bHU3UYIeCKOro XapakTepa, CpeJICTBAMU MaTEMaTHYECKOTO aHAJIN3a




INPOBEPAEMBIE QJIEMEHTBI COAEPKAHUSA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kon
1 Yucna 1 BBIYUCIICHUS
Pammonanbupie  ymcna. OOBIKHOBEHHBIE W JIECATHYHBIE JApOOHM, IPOIEHTHI,
11 OeCcKOHEUHbIE MepuoIndeckre Apoou. ApupmMeTHiecKue onepanuy ¢ paroHalIbHBIMU
' qucliaMu, IpeoOpa30BaHuUs YUCIOBBIX BhIpakeHUl. [Ipumenenne qpodeii 1 mpoLeHTOB
JUISL pelIeHUs IPUKIIAAHBIX 33]1a4 U3 PA3JIMYHBIX OTPACIed 3HAHUM U pealbHOU KU3HU
JleiicTBuTenpHble yncia. PalinonanbHble 1 MppalvoHanbHble ynciaa. ApupmMerndyeckue
1.2 | omepauuu ¢ JEHCTBUTENbHBIMH uuciaaMH. [IpuOMMKeHHbIE BBIYMCIEHUS, MpaBHiia
OKpPYTJICHUS, MPUKUJIKA U OLIEHKA Pe3yabTaTa BHIYMCICHUN
Cremnens ¢ nensiM mokazatenem. CtangapTHas popma 3armucH JeHCTBUTEILHOTO YHCTA.
1.3 | Hcnonp3oBaHue MOIXOAAIICH (GOPMBI 3aIMCH JIEHCTBUTENBHBIX YUCEN UIS PEIICHUS
MPaKTUYECKUX 3a7a4 U IPECTaBICHHS TaHHBIX
14 Apudmernueckuil KOpeHb HaTypalbHOW cTerneHu. JleficTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMH HATypaJbHOW CTEIICHU
15 CuHyc, KOCMHYC W TaHTE€HC 4YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOTO apryMeHTa
2 VYpaBHEHHUs 1 HEpAaBEHCTBA
2.1 TosxnmecTBa U TOXIECTBEHHBIC ITPEOOPA30OBAHUS
59 IIpeoOpa3oBaHne TPUTOHOMETPUUYECKHUX BhIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
' (bopMyIIbI
23 VYpaBHeHHe, KOpeHb YypaBHEHMsA. HepaBeHCTBO, pelleHHe HepaBeHCTBA. MeTton
HHTEPBaJIOB
2.4 | Pemenue nenbix ¥ JpoOHO-pallMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB
2.5 | PemeHue uppanMoHaJIbHBIX YpaBHEHHUH U HEPABEHCTB
2.6 | PemeHue TpPUrOHOMETPUUECKUX YPABHEHHH
57 IIpumeHeHre ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3aJa4 U 3aJa4 U3
' pa3nuyHbIX 00JacTell HayKU U peanbHOM KU3HU
3 OyHKMK U rpaduKu
31 Oynkius, cnocoObl 3amanus (yHkumu. I'paduk ¢ynkuuu. B3aumuo oOpaTHBIE
' byHKIMH
3.9 OOGnacte ompeneneHuss W MHOXECTBO 3HaueHMd QyHkimmu. Hymn ¢yHkuoum.
' ITpoMexxyTKH 3HAKOMOCTOSIHCTBA. UETHBIE M HEUETHBIE (DYHKIIUH
33 Crenennas GyHKIUS C HATYpaJbHBIM U LIEJIbIM MoKa3areneM. E¢ cBoiicTBa 1 rpaduk.
' CoiicTBa u rpaduk KopHs N-0ii cTeneHn
3.4 | TpuroHoMmerpuyeckass OKpPYKHOCTb, ONpEAEICHHUE TPUTOHOMETPHUUECKUX (YHKIIHI




YHCIIOBOTO apryMEHTa
4 Hauana maremaTndeckoro anaimsa
41 [locnenoBaTenbHOCTH, CIOCOOBI  3aaHMs  IOCJENOBaTeIbHOCTEH. MOHOTOHHBIC
' H0CIE0BATELHOCTH
Apudmernueckass W TeoOMETpUYecKass mporpeccuu. beckoHeyHo —yObIBaromias
49 | TEOMETpHYECKasd NPOrpeccHs. Cymma O€CKOHEYHO YOBIBAIOIEH TIE€OMETPUYECKON
' nporpeccun. Dopmyna CIOXHBIX TPOLEHTOB. M CHoab30BaHWE MPOTPECCHH IS
peleHus peaabHBIX 33a4 MPUKIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
MHoxecTBO, omepanuu Hax MHOXecTBamH. Jluarpammbr  Oiinepa — Benna.
5.1 | TlpuMeHeHHE TEOPETUKO-MHOXKECTBEHHOTO armapara JJisl OINWCaHWs pPeajbHbBIX
MIPOIIECCOB W SIBJICHUH, PU PEIICHHUH 3a/1a4 U3 IPYTUX YUCOHBIX MMPEIMETOB
5.2 Ornpenenenue, TeopeMa, CIeACTBUE, T0KA3aTEIHCTBO
11 KJIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Uucna 1 BBIYUCICHUS
11 Hatypanbnbie u uensie uncna. [Ipu3Haku 1e1MMOCTH IeNbIX YHCes
1.2 Crernensb ¢ parmoHAIBHBIM TToKaszareneM. CBOMCTBA CTETICHU
1.3 Jlorapudm yucna. [lecaTnunbie U HaTypaJIbHBIC JIOTAPUPMBI
2 YpaBHEHHUs 1 HEPABEHCTBA
2.1 [IpeoOpazoBaHue BRIpaKEHUH, COEPIKAIIUX JIOTapU(HMbI
2.2 [IpeoOpa3oBanue BhIpaXeHHI, COIEPIKALINX CTETIEHH C PallMOHAILHBIM MTOKa3aTeIeM
2.3 [Ipumepbl TPUrOHOMETPUUECKUX HEPABEHCTB
2.4 [TokaszarenbHble ypaBHEHUS U HEPABEHCTBA
25 JlorapudmMudeckre ypaBHEHUS U HEPABEHCTBA
26 Cucrembl TMHEHHBIX YpaBHEHUH. PellleHre NpuKIIaHbIX 3324 ¢ TOMOIIBIO CHCTEMBI
' JIMHEWHBIX YpaBHEHUN
2.7 CucTteMbl ¥ COBOKYITHOCTH pallMOHAIBHBIX YPaBHEHUI U HEPaBEHCTB
28 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTeMaTHYEeCKHX 3a7a4
' Y 3aJ]a4 U3 pa3iIMYHbIX o0JacTel HAyKU U peabHOM KU3HU
3 OyHKMK U TpaduKu
Oynkuus. [lepuonnyeckue ¢yHkuuu. [IpOMEKXYTKH MOHOTOHHOCTH (DYHKIUH.
3.1 Makcumymbl U MUHUMYMBI GyHkuuu. HawuOonpliee W HauMeHbIllee 3HAYCHHE
(YHKIIMH Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpaduKu
3.3 [Toxa3zaTenpHast u Torapupmuueckast GyHKIUH, UX CBOMCTBA U TpaduKu




3.4

Hcnonb3oBanue rpadukoB GYHKIUN I peUICHUS] YPABHEHHUI U TMHEHHBIX CHCTEM

Wcnonb3oBanue rpadhmukoB (GyHKIUI 7151 UCCIIEOBAHUS MTPOLIECCOB M 3aBHCUMOCTEH,

3.5 KOTOpbIE BO3HUKAIOT IPU PEIICHUU 3aJad W3 APYrux Y4eOHBIX NpPEAMETOB U
peanbHOM KU3HU
4 Hagana maTreMaTn4ecKoro aHanusa
41 HenpepeiBabie QyHKIIA. METO1 MHTEPBAJIOB VIS PEIICHUST HEPABEHCTB
4.2 [IpousBoanas Gpyakuuu. I'eomerpudecknii 1 GU3NIECKUN CMBICI IIPOU3BOTHON
43 [IpousBoanbie >neMeHTapHBIX (QyHKIHHA. DOpMyIbl HAXOXKACHUS MPOU3BOIHOM
' CYMMBI, IPOU3BEACHUS U YaCTHOTO (DYHKIHUH
[IpumeHeHne mNPOU3BOJHOM K HCCIENIOBAHUIO (QYHKIMH HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxoxaeHrne HanOobIIEro M HaUMEHBUIETO 3HaueHHs (PYHKIHMHM Ha
OTpE3Ke
[IpuMeHeHne MpOU3BOIHOM Il HAXOKACHUS HAWITY4IIeTO PEIICHNS B IPUKIAIHBIX
45 3ajayax, JUil OMNpPEAETCHUsS CKOPOCTH TMpollecca, 3aJaHHOro (opMynaol wim
rpadukom
4.6 [TepBooOpa3nas. Tabmuia mepBooOpa3HbIX
47 WuTerpan, ero reomerpuyeckuii M pu3ndeckuii cMpIcil. Beruncnenue nuTerpana mno

dbopmyne Hetorona — Jleitoanma




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIETO OBPA3OBAHUS

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeOOBAHHUS K MPEIMETHBIM Pe3yabTaTaM OCBOEHHUSI
OCHOBHOIi 00pa3oBaTe/bHON MPOrpaMMBbl CpeIHero 0o1ero
o0pa3oBaHus

Brnagenne MeromaMu JIOKA3aTENbCTB, AJITOPUTMAMHU pEUICHUS 3a7ady;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATh MOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIeJCTBUE, CBOWCTBO, NpPHU3HAK, JI0KA3aTeNbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpMYIUpPOBATH
oOpaTHO€ M MPOTUBOINOJOXKHOE YTBEPXKACHUE, NMPUBOAUTH MIPUMEPHl U
KOHTPpHOPUMEPLI, HCIOJbB30BATb MCTOM MaTeMaTHYEeCKOU WHAYKIOWH;
IMPOBOAWUTE AOKA3ATCIBbHBIC PACCYXICHUA NIPU PEUHICHUN 3a1a4, OLICHUBATh
JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; yYMEHHE OIEPUPOBATH
IMOHATUAMU: MHOKCCTBO, IMOAMHOKCCTBO, OII€pAllUM Had MHOXCCTBAMU,
YMEHHE  WCIOJB30BAaTh TEOPETUKO-MHOXKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATHbHBIX MPOIIECCOB M SBJICHUH W NIPU PEIICHUU 3a]1a4, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPHPOBATH MOHITHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, UK, Tpad Ha MIOCKOCTH; YMEHHE 3aaBaTh
¥ OIUCHIBATh rpadbl pa3IMYHBIMU CIIOCOOAMU; UCIIOIB30BaTh rpadbl mpu

PEIICHNH 3ada4

YMeHue onepupoBaTh MOHATUSAMH: HATypaJbHOE 4YHCIO, LIEJI0€ YHUCIIO,
CTEIEHb C LIeJIbIM I0Ka3aTesieM, KOPEHb HATypalbHOM CTENEHH, CTENEHb C
palMOHAIBHBIM TI0KA3aTeNIEM, CTENEHb C JACHCTBUTEIbHBIM IOKa3aTeleM,
JgorapupM UuCIa, CHHYC, KOCHMHYC M TaHI'€HC IPOM3BOJILHOIO 4YHCIIa,
OCTaTOK IO MOJYJI0, PALMOHAJIBHOE YHUCIIO, HPPALMOHAIBHOE YHCIIO,
MHOXECTBA HATYpalbHbIX, ILEJbIX, PALHOHAIbHBIX, JEHCTBUTEIbHBIX
YuCceNl; YMEHUE UCI0JIb30BaTh IPU3HAKU JI€IMMOCTH, HAMMEHBIINN 0OLIHi
JIeTUTEeNh W HauMeHbllee ofllee KpaTHoe, aiaroput™ EBkiupa npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JIMYHBIMM TMO3UIIMOHHBIMH CHUCTEMAMHU
CUHCIJIEHUS; YMEHHUE BBINOJIHATH BBIYUCICHNE 3HAUEHUH U peoOpazoBaHUs
BBIPQKEHUI CO CTemeHsMU M Jiorapupmamu, npeodpa3zoBaHus IpoOHO-
pallMOHANBHBIX ~ BBIPAKEHMI; YMEHHME  ONEepHpOBaTh  MOHSTHSIMU:

noCJICaA0OBAaTCIIbHOCTD, apI/I(I)MeTI/I‘-IGCKaSI nporpeccust, TCOMETPUUCCKAA




nporpeccusi, OECKOHEUHO yOBIBAIOIIAass T'€OMETpUYecKass IpPOTPECCHUs;
YMEHME 3a/1aBaTh II0CJIEIOBATEIbHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKyppEHTHBIX (pOpMysT; yMEHHE ONEpUPOBATH MOHATHIMH: KOMIUIEKCHOE
YHCII0, COMNPSOKCHHBIE KOMIUIEKCHBIE YHCIIA, MOIYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4Mcia,  (opMa  3amUMCHM  KOMIUIEKCHBIX — YHCEl
(reoMmeTpuyeckas, TPUTOHOMETpUYECKass W airedpanueckas); yMeETh
NPOM3BOJUTH apu(METHYECKHE NEHCTBHS C KOMIUICKCHBIMH YHCIIAMHU;
NPUBOJUTH MIPUMEPHI HCIIOJIb30BAaHMS KOMITJICKCHBIX YHCEIN; ONEPUPOBAThH
MOHATUSAMH:  Marpuna 2xX2 wu  3X3, OnpeAenuTe]h  MaTpPHIIb,

FGOMeTpI/ILIeCKI/H\/JI CMBICJT ONIPCACIIUTCIIA

YMeHHne onepupoBaTh MNOHATUSAMH: PalHOHAIbHBIE, WPPALHOHAJIBHBIC,
MOKa3aTeabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUSI M HEPABEHCTBA, MX CHCTEMBI; YMEHHE OIEPUPOBATH
MOHATHSMH: TOXIECTBO, TOXKJIECTBEHHOE INpeoOpa3oBaHKe, YypaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE peniaTb YypaBHEHHS,
HEpPAaBEHCTBA M CHCTEMBl C TOMOIIBIO PA3JIMYHBIX IPUEMOB; pEIIAThH
YpaBHEHUs, HEPAaBEHCTBA W CHCTEMBl C NApaMETPOM; IPUMEHSTh
YpaBHEHUS, HEPABEHCTBA, WX CHUCTEMBI JUISl PELICHUS MATEMaTUYECKUX

3a/1a4 U 3a]1a4 U3 pa3IMyuHbIX 00JacTell HAyKU U pealbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHAMHU: (YHKIMS, YETHOCTh (YyHKIUWH,
HEPUOJUYHOCTh (YHKIMH, OrPAHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (QyHKIHMU, HauOoJsblliee U HaMMEHbIee 3HauYeHUs
(GyHKIIMM Ha TPOMEXKYTKE, HempepbiBHAs (DYHKIIUS, aCUMIITOTHI rpaduka
(GbyHKIMM, TIepBasi U BTOpas MpOU3BOJHAS (DYHKIUU, T€OMETPUUYECKUI U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Hasi, ONpeAeTCHHBIN
UHTETpall; YMEHUE HAXOIUTh ACHUMNOTOTHI Tpaduka (QyHKIUU; yMEHHE
BBIUUCIIATh  MPOUW3BOJAHBIE  CYMMBI, TPOU3BEICHHs, YacTHOIO U
KOMITO3UIIMN (PYHKIMI, HAaXOIUTh ypaBHEHHE KacaTelbHON K Trpaduky
(GYHKIIMHM; YMEHHE HAXOAWUTh MPOU3BOJHBIE JJIEMEHTAPHBIX (DYHKIHI;
YMEHHE WHCIONb30BaTh MPOU3BOJAHYIO JJs UCCIeNOBaHHUS (QYHKIIUMH,
HaXOJWTh HAWOOJbIINEe M HAUMEHbIIHWE 3HAUYEHUs (QYHKIMA, CTPOUTH
rpauky MHOTOUJICHOB C HCIIOJIb30BAHHMEM alllapara MaTeMaTHYeCKOTro
aHallM3a; TPUMEHSTh MPOU3BOJAHYIO JUISI HAXOXKICHUS HAWIYYIlero
pelieHuss B MPUKIAAHBIX, B TOM YHCJIE COLMATIbHO-?PKOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOoJuTh Iiomaau u 00BEMBI (I)I/Il“yp C IIOMOIIBIO




HWHTCTpalia; NpUBOAWUTL HNPUMEPBI MATCMATHUYCCKOIO MOJICIMPOBAHUA C

oMoIIbI0 AU epeHITnATBHBIX YPaBHEHHIA

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHas QyHKIUS,
KoMIo3ulusl (pyHKIMiA, JMHEHHas QYHKIOUS, KBaapaTH4HAsS (QYHKIHS,
panmoHanbHas (YHKIUS, CTerneHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTeslbHAs |
norapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpaduKd HM3yISHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHuss  rpagukoB  (yHKIUH,
WCTIOJb30BaTh TPApUKH ISl MU3YUEHHS TPOIECCOB M 3aBUCUMOCTEH, MpH
pelIeHnn 3ajad U3 APYruX Y4eOHBIX TPEAMETOB W 3a/1ad U3 peallbHOU
KU3HU; BBIpAKaTh (OpMylTamMH 3aBUCHMOCTH MEXAYy BEIHYMHAMU;
HCII0JIb30BaTh CBOMCTBA M rpa@uku (YHKUMNA JUIsl pelIeHHs] YpaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpamM; H300pakaThb Ha KOOPIMHATHON

IIJIOCKOCTH MHOKECTBA PEIICHUN YPABHEHUI, HEPABEHCTB U UX CHCTEM

YMeHne pemniaTh TEKCTOBBIE 3aJa4yd pPa3HBIX THUIOB (B TOM 4YHCJIE Ha
MPOIICHTHI, JOJW W YacTH, Ha JIBWKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIyT, HAJIOTH, 33a4d U3 OOJaCTH YIpPaBJICHUS JMYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHHS, YpPaBHEHMS, HEPAaBEHCTBA U HUX
CUCTEMBbl IO YCJIOBMIO 3aJaud, HCCJIENOBaTh MOJYy4EHHOE pEIIeHHuE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTAaTOB; YMEHHE MOJAEITUPOBAThH
peayibHbIE CUTyalldd Ha S3bIKE MaTEeMaTUKH; COCTaBJISATh BBIPAKECHMUS,
ypaBHEHUsI, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEAO0BATh
IOCTPOCHHbIE ~ MOJEIM C  HUCIOJIb30BAaHMEM  ammapaTta  ajareopsl,

UHTEPIPETUPOBATH MIOJIY4EHHBIH pe3ynbTar

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apu(MeTHuecKoe, MeIuaHa,
HauOoJbllIee U HauMEHbIIIee 3HAUCHUS, pa3Max, AUCIIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Ha0Opa; YMEHHUE H3BJIEKaTh, MHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, Ha AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOLIECCOB U SBICHUH; MPEACTABIATh
UHGOPMAIIMI0O C TOMOIIBI0 TaOMUIl W JMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduuecKkux
METOJIOB U DJIEKTPOHHBIX CPEACTB; rpahuyecKu MUCCIeA0BaTh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C MOMOLIBIO JUarpaMm pacCCUBaHUA U JIMHENHOMN perpeccun

YMeHHe oOIepupoBaTh IMOHATUSAMM: CIIYYaWHBIM ONBIT M CIy4alHOE

COGLITI/IG, BCPOATHOCTH cnyqaﬁHor 0 CO 6BITI/I}I; YMCHHUEC  BBIYHCIETH




BEPOATHOCTh C MCIOJB30BaHUEM TpadUUeCKUX METO/0B; TNPUMEHSATh
(GopMyNBl CIHOKEHHUS W YMHOXEHHS BEpPOATHOCTEH, (OpMyNy MOIHOMH
BEpOATHOCTH, Gopmyny beprHymnn, komOuHATOpHBIE (aKTHl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATBHBIX COOBITHI; yMEHHE OIEepPUPOBATH
NOHATUSMH:  CIlydailHas BEJIIMYMHA, pACHpelesicHHe BEPOSITHOCTEH,
MaTeMaTH4eCKOoe OXUAAHWE, ANUCIEPCUS M CTaHIAPTHOE OTKIOHEHHE
CIIyYailHOH  BENWYMHBL, (YHKIUU paclpeneieHduss ¥ IUIOTHOCTH
PaBHOMEPHOTO, TOKA3aTEIbHOTO ¥ HOPMAJIBHOTO paclpeaeiIeHui; yMeHne
WCTIOJIH30BaTh CBOWCTBA M3yYEHHBIX PACTIpEACTICHHUNA Ul PEIICHHs 3a/ad;
3HaKOMCTBO C MOHATHSMH: 3aKOH OOJIBIIIMX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIC/IOBaHUI; YMEHHE TIPUBOJIUTH TPHUMEPHl TPOSBICHUS 3aKOHA
OONBIINX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUSX, yMEHHE
OTIEPHPOBATH TMOHITHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHHIA,
YHCIO  TEepPecTaHOBOK; OwHOM  HblOTOHA;  yMeHHE  NPUMEHSTH
KOMOHMHATOpHBIE (DaKThl W PACCY)KACHUS IUIS PEHICHUs 3a1ad; OICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHII; COCTABIISATh BEPOSITHOCTHYIO MOJIECTH U

MHTEPIIPETUPOBATH MTOJTYYEHHBIN PE3yabTaT

YMeHue omnepupoBaTh MOHATHUAMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUH yroJl, IByrpaHHbIN
yroJi, TPEXTPaHHbIM Yroj, CKpeUuMBaroLuecs: npsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroil MeXAy TMpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXy IJIOCKOCTSIMM; YMEHHUE HCIO0JIb30BaTh MpPU pPELICHUH
3a/a4 u3ydeHHbIe (PAKThl U TEOPEeMbl IUIAHUMETPUU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIBI0O TEOMETPUYECKUX MOHSATHA W BEIWYHMH, pelaTh

CBs3aHHBIC C HUMHU ITPAKTUYCCKUC 3a/1a9n
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YMeHue omnepupoBaTh MOHATUAMU: IUIOINAAbL (GUIypbl, 00BEM (UTYpHI,
MHOTOI'PaHHMK, MPAaBUJIbHBIII MHOTOIPAaHHUK, CEYEHHWE MHOTOTpPaHHUKA,
Ky0, mnapamienenunes, Opu3Ma, OUpamuaa, (urypa U TOBEPXHOCTh
BpallleHHs], LUMIMHJIpP, KOHYyC, wmap, cdepa, miomans chepbl, MI0MAIb
IOBEPXHOCTH NHPAMUBI, IMPHU3MBbI, KOHYyca, IWIMHApa, 00BEM KyOa,
OpSMOYTOJIBHOTO TMapajyieNienuIeaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, Il1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHHS KOHyca W LWINHApA,

nmapaluieJIbHbIC OCH WX OCHOBAHHIO, CCYCHUC 1Iapa, IIJOCKOCTD,




Kacaromasicsi cdeppl, LIWIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUYCHHE
MHOTOT'paHHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI M MOBEPXHOCTU
BpAILEHUsA, UX CEUYCHHUsI, B TOM UYHUCIIE C MIOMOUIBIO JIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPHUMEHSATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bopMynHpOBaTh OIpeeNIeHHs] U3ydaeMbIX (UTYp, BBIABUTATh THIIOTE3HI O
CBOMCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(ukanuioo ¢uryp 1mo
pa3IMYHbIM TpPU3HAKAM, BBINOJHATE HEOOXOJUMBbIE JOINOJHUTEIbHbIE

TTOCTPOCHUS
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YMeHne onepupoBaTh TMOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajyieIbHbI TIEPEeHOC, CUMMETPHUSI Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOpPOT, TpeoOpa3zoBaHuEe M0A0OMs, TOAO0OHBIE (UTYPHI; YyMEHHUE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (DUTYpPHI, B TOM YHUCIIE B TMPHPO/IE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIb30BaTh TEOMETPHUECKIE OTHOIICHUS TIPH
pelIeHN: 3a/ad; HaXOJWUTh TEOMETPHUYECKHE BEIUYMHBI (JTMHA, YroJ,
I011a/1b, 00BEM) MPHU PELIEHUU 3a7ad U3 JPYrux y4eOHbIX MPEIMETOB U
W3 peaJbHOM JKHU3HM, YMEHHE BBIYHCIATH TE€OMETPUUECKHUE BEINYMHBI
(nmuHa, yrom, IomManb, OO0BEM, IIONMIANb TOBEPXHOCTH), HCIOJB3YS
M3y4YeHHbIE (POPMYNIBI M METOJbI, B TOM YHCIE: IUIOMAgh MOBEPXHOCTU
MMUPaMUJIbI, TIPU3MBI, KOHYCa, IUJIWHIpPA, IUIOMAab cepbl; 00beM Kyoa,
MPSIMOYTOJIbHOTO TMapaileNienuneaa, MUPaMHIbl, MPU3MbI, LUIUHIPA,

KOHYCa, Il1apa; yMEHHE HaXOAUTh OTHOLIEHHE 0ObEMOB MOI00HBIX PUTYD
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VYmenune OIICPHUPOBATb NIOHATHUAMU: IPAMOYI'OJIbHAA CHUCTEMA KOOPJAWHAT,
BCKTOP, KOOpAWMHATBI TOYKH, KOOPAHWHATBI BEKTOpa, CyMMa BEKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha YHCIO, Pa3IoKCHUEC BEKTOpa II0 6a3I/ICY,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IPOU3BCACHUC, YIOJl MCEKAY
BCKTOpaMHU; YMCHHC HCIIOJIb30BAThH BeKTOpHHﬁ u KOOpI[I/IHaTHHﬁ MECTO

UL pECHICHU T'COMCTPUYICCKHUX 3a1aY U 3aJia4 APYIrux y‘Ie6HBIX npeamMEeToB
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YMeHne BBIOMPATh MOAXOASIIUA METOT JIJIsl pEIIeHUs 3a]1a4K; TIOHUMAaHHe
3HAYUMOCTH MAaTEMaTHKUd B HU3YUYEHUU NPHUPOJHBIX U OOIIECTBEHHBIX
MPOILIECCOB U SBJICHHM; YMEHUE pACIO3HABATH MPOSIBJICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHUE MPUBOIUTH MPUMEPHI MATEMAaTUUYECKUX

OTKPBITUHA POCCUMCKOM U MUPOBOM MaTEMaTU4YECKON HAYKU




HEPEYEHD 9JIEMEHTOB COJAEPKAHUS, ITIPOBEPAEMbBIX HA

EI'D 10 MATEMATHUKE
Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS
1 Yucia U BEIYHUCIIEHHS
11 HarypaneHble u nensle yncna. [IpusHaky qenMMoCTH HEbIX YUcel
12 Pammonaneupie uyncia. OOBIKHOBEHHBIE U JCCSITHYHBIC JIpOOU, TPOIICHTHI,
' OECKOHEYHBIE TIEPHOINIECKUE IPOOH
13 Apudmernueckuit KOpEHb HaTypaJbHOU CTEIEHHU. HenictBus c
' apuMETHUYECKUMH KOPHSIMH HaTypajJbHOMW CTETICHU
14 Crenenp ¢ menbiM mokazateneMm. CTeneHb ¢ paldOHAIBHBIM ITOKA3aTEIeM.
. CBolicTBa CTeNIeHU
15 CuHyC, KOCMHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTAaHTEHC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. [lecaTnunbie U HATypaJIbHBIC JIOTAPUPMBI
JleiicTBuTenpHble 4uciaa. ApuUpMETHUYECKHUE OIepaluu ¢ JAeHCTBUTEIbHBIMU
1.7 yucnamu. [lpuGnuxkeéHHble BBIUMCICHMS, MpaBWa OKPYIJICHUS, NPUKUIKA U
OIICHKA pe3ybTaTa BbIYMCICHUN
1.8 IIpeoGpazoBanue BEIpAXKEHHI
1.9 KoMIuIeKcHbIE Yncia
2 YpaBHEeHUS U HEPABEHCTBA
2.1 enwie u 1poOHO-palMOHATBHBIC YPABHCHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbIe U TOTapUPMUUECKUE YPABHEHUS
25 Lenble 1 1poOHO-pallMOHANTBHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapuPMHUUECKHIE HEPABEHCTBA
2.8 TpuroHomeTpruecKkrue HepaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMEBI C TapaMeTpamMu
211 Martpuiia cucTeMbl THHEHHBIX ypaBHeHUN. OnpeenuTeb MaTPUITbI
3 DOyHKIUY ¥ TpapuKu




Oynkuwms, cnocoOwl 3axanus Qyakiuu. 'paduk Gyakiuu. Bzanmao oOpatHbie

3 ¢ynkuuu. YetHsie u HeueTHbIe PpyHkuuu. [leprnognueckue GyHKIUU
OOGnacte ompeneneHuss ¥ MHOXKECTBO 3HaueHW ¢(ynkumu. Hymum ¢yHkumu.
39 [IpoMexxyTKH 3HAKOTIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
' MakcuMymbl 1 MUHEMYMBI QyHKIUH. HanOonbliee n HaMMeHbIIEe 3HAUYCHHE
(GyHKIMU HAa IPOMEXKYTKE
33 Crenennas (yHKIMS C HaTypaJbHBIM M ILIEJBIM TOKa3areneM. E¢ cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduK KOpHs N-0M CTENEHU
3.4 Tpuronomerpuueckue GyHKINHU, X CBOICTBA U IpaUKU
35 [TokazarenbHas u gorapupmuyeckas yHKINU, UX CBONCTBA U TpaduKu
36 Touku paspbiBa. Acumnrorsl rpadukoB ¢yHkiuil. CpoiictBa  (pyHKIMIA,
' HETIPEPBIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTenbHOCTH, CIOCOOBI 3aIaHUs ITOCIIEA0BATEIHLHOCTEN
38 Apudpmerndeckass ¥ reomerpmueckas Tmporpeccuu. Dopmyna  CIO0XKHBIX
' MPOIICHTOB
4 Hauana maremaTnueckoro aHaausa
4.1 [TpousBonas ¢hyakiuu. [Tpon3BoaHbIC 2TEMEHTAPHBIX (YYHKITUN
[IpuMeHeHre MPOM3BOIHON K UCCIIENOBaHUIO (YHKIIMHA HA MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxokaeHne HanOoJIbIIero ¥ HAaMMEHBILIEro 3HAYCHUs (QYHKIMH
Ha OTpe3Ke
4.3 ITepBooGpasnas. Murerpan
S MHoecTBa 1 JIOTHKa
5.1 MHO3K€eCTBO, Onepanuy HaJl MHOXkecTBaMu. [luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTHCTHKA
6.1 OmnucarenbpHas CTATUCTHKA
6.2 BeposTHOCTB
6.3 Komb6unatoprka
7 TCeomeTpust
7.1 ®urypsl Ha MWIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHIKH
7.4 Tena ¥ MOBEPXHOCTH BpAICHHSI




7.5

Koopaunats! 1 BEKTOpBI
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