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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHUpYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4YaroluXcs Ha YpOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kKypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (QOpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKia/(bIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX JJS JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpsl M MaTEeMaTHYECKOro aHajli3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCy’KIaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNE U KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEPIPETAllUd  TOJYYEHHBIX  PEUICHWM, 3HAKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATENIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yercs Kak uepe3 y4eOHbId MaTepuaj, CHOCOOCTBYIOIINN
(GbOopMHpPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTEIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON  KOHIEHTpAalud BHHUMAHUA,
CaMOCTOSITEIFHOCTH, aKKypaTHOCTU H  OTBETCTBEHHOCTH 32 TOJYYCHHBIN
pe3ysbTar.

B ocHoBe MeTomuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJepKATEIIbHO-METOANYecKue TuHuM: «Yncna
U BBIYUCIICHU», «DyHKINUU U Tpadukuy, «YpaBHEHUS U HEpPaBeHCTBa», «Havama
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MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE
COJEPKATENbHO-METOANYECKUE JHHUM H3YYaroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
y4eOHBI KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJEp>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUINH, TaKHX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBalOT BcE Oosee
INIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIEI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKYI0 MOJETh pPEaTbHOM
CUTYaIlNH, PUMEHATH 3HAHUS, TTOJyYCHHBIC TIPH U3YYCHUH YYEOHOTO Kypca, IS
peIIeHUsI CaMOCTOSITETFHO CHOPMYITMPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprkarenbHO-METOAUYECKass JTUHUA «YUucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCIOIB30BAHUS JACUCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeiusieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIOYAIOMIMX B CEOsl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHMCiIa, yYMEHUE JenaThb MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BEIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYalolIMMCS MHOXKECTBAa HATypalbHbBIX, IIEIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4hceld. B KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud MU ONepaluu: JeJeHHE Halenlo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TaKkKe
U3BJICUCHUE KOPHS HATypaJIbHOM CTETEHM HAa MHOMECTBE KOMIUJIEKCHBIX YHCElL.
brnaronmapsi mocienoBaTenbHOMY PACIIUPEHUIO KPyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMH MX TMPUMEHEHHS JUIS PEUICHUS Pa3iNyuHbIX 33734
dbopMupyeTcsi TpeaCTaBICHUE O €IUHCTBE MATeMAaTHKH KaK HayKH W € POJiH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKpETHU3aIHsI.

Jluaust «YpaBHEHUS M HEPABEHCTBA» pEATU3yeTCs HA MPOTSHKEHUU BCETO
oOyuyeHHsT Ha YpPOBHE CpPEIHEro oOIero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHWE COOTBETCTBYIOIMX 3anad. B
pesynbTaTe OOydYaromiuecss OBJAQJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMoOHaIbHBIX, HMPPAIMOHAIBHBIX, TOKA3aTCbHBIX, JIOTAPU(PMHUUCCKHX U
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a Takke 3ajad,
cofepKammx mapameTpol. [lodydeHHBIE yMEHHS IIHPOKO HCIOIB3YIOTCS MpH
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WCCIIeNOBaHNH (DYHKIMA C TIOMOIIBI0 TTPOU3BOAHON, TPHU PEIICHUH MPUKIIATHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJEHHE HauOOJBIINX M HAWUMEHBIINX 3HAYCHUH (DyHKIUH.
Jannast copep:karenbHas JTMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMyiaMm, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPpPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TaKXKe BbIPAKECHUH,
COJIEpKaINX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOIO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaromuXxcsa, (GOPMUPYIOTCS HABBIKUA JIETyKTUBHBIX
paccyXlieHuid,  paboTbl C  CHMBOJBHBIMH  (QOpMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemnaracT d(PQGeKTUBHBIE WHCTPYMEHTBHI JUISl PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepkarenpbHo-MeToauueckass JuHUS «DyHKIMH W TpaduKU» TECHO
NEperuieTaeTcs ¢ JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KAaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepurana. M3yueHue creneHHoun,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUU NIl pelieHus 3aja4y U3 APYruxX yuyeOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercss (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJIaMU 3aBHCHMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIENOBATh TMOJYy4YEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON TUHUN HAIlEJIeH Ha Pa3BUTHUE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi ¢dopme: aHaTUTHYECKOU, Tpaduyeckoi u cioBecHoil. Ero msyuenwue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTH4ecKOro aHajau3a» IO3BOJSET
CYILIECTBEHHO PAaCIIMPUTh KPYT KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYIHBIX 0O0Yy4YarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOONbIIME W HAaUMEHbIIUE
3HAYEHUS, BBIYUCIATH IUIOMAAU (QUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHas coaepkareinbHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHMUYECKHX, 33/1a4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYE€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTpakTHOTO, (OPMAbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPACIO3HABaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U McKyccTBe. OOydaromiyecs: y3HaKT O
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BBIJIAIONINXCSI PEe3ysIbTaTaX, TOJYYCHHBIX B XOJI€¢ Pa3BUTHS MaTEMaTUKH Kak
HAyKU, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYecKas TMHUA «MHOXECTBA M JIOTHKa» BKIIIOYAET B
ceOsl DJIEMEHTBl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOoTuku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCANbHBIA SI3BIK, OOBEIUHSIONUINN BCE pa3/esbl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOy4arolmeMmycss IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHUW U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIILICHUS
00yJaroIuxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTUYECKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPbHIE MPU3BAHbBI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTyalluii, HCCIEeNOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, IOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca « Anredpa 1 Hadasna
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenune yueOHOro Kypca «AnreOpa M Hayaja MaTeMaTHYECKOrO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).
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COAEPKXAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, IMPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. I[lpuMmeneHue npodel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YuciIaMd.  Momyib
JeWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUM.

Crenenpr ¢ 1ensIM  HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
noAXosend (GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEI JI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

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

Jlorapupm uymcna. CpoiictBa Jjorapupma. JlecaTuuHble W HaTypaibHbIE
JorapupMsl.

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

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHMSI M ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIeH C ocTtaTkoM. Teopema be3dy. MHoOrouneHsl ¢  LENBbIMH
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMNX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBanue BhIpaXKECHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

Jorapu(pMUYECKUX ypaBHEHHI.
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OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TPUroHOMETPUYECKUX YPaBHEHUM.

Pemienne cucteM JIMHEMHBIX ypaBHEHHMHA. Marpuia CUCTEMBI JIMHEHHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKMH CMBICI U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUsS, IPUMECHEHHUE ONPEICIUTENS Uil PEIICHMS
CUCTEMBbl JIMHEWHBIX ypaBHEHUM. PellleHne nNpuKIagHbIX 3a4ad € ITOMOLIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccinenoBaHme TMOCTPOEHHOM MOJENU C
IIOMOILBIO MaTPHUILL U OIPEIEITUTEIICH.

[TocTpoeHne MaTeMaTHYeCKUX MOJENIEH pEealbHOM CUTyallMd C IOMOILBIO
YPAaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHX 3a7a4 M 3aJad M3 pa3IMYHbIX O00JacTeil HayKu M peaybHOU
KU3HH.

DOyHKUMH U TPaPUKH

OyHkius, crnocobbl 3amanus (QyHkuu. B3aumMHO 00paTHbIE (YHKIIHH.
Komno3zummss Qynkuuii. I'papuk  yHKmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OO0mactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢(yHkuuu. Hymn QyHknum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMU. [lepuonnyeckue
¢ysakiun. IlpomMexxyTku MOHOTOHHOCTH (pyHKIMH. MakCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JPOOHO-IMHEWHasT (PyHKUIUU. DJIEMEHTApHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(PUKOB.

CrenenHasi (pyHKLHMS C HATypalbHBIM U IIeNIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpaduk KOpHS N-OM CTENEeHM Kak (GYHKIUU OOpaTHOU
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckas (yHKIHH, UX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIIPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OyHKIMOHAIIbHBIE 3aBUCMMOCTHM B peaJbHBIX IMpoIeccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4€CKOro aHAJIN3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIEIOBaTeNLHOCTEH. MeTton
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE u OTrpaHUYCHHbIC
nocyienoBaTeabHOCTH. McTOprsi BOSHMKHOBEHUS MAaTeMAaTHMYECKOrO aHajiu3a Kak
aHaJin3a OECKOHEUHO MAaJIBbIX.

ApudmeTrnueckast 1 reoMeTprUecKasl mporpeccur. beckoHeuHo yObIBaromiast
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKOM
IIPOIrpeCCUU. JIMHENHBIA U SKCIIOHEHIMAIBHBIN pOCT. Yucno e. Popmyiia ClI0KHBIX
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MpOUEHTOB. VCronp30BaHWE MPOrpeccHM I PELIEHUS PEabHBIX  3a7a4
MPUKJIATHOTO XapaKTEpa.

HenpepoiBHble (yHKIIMM W uX cBoicTBa. TOYkM paspbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuid. CBoicTBa (YHKIMN HENpPEephIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPHIBHBIX
byHKIUI 1715 petieHus 3a1ay.

[TepBas u BTOpast mponsBoaHble GyHKIHH. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOM K TpaduKy QyHKIUU.

[IpousBoanbie  3neMeHTapHbIX  (QyHKUud.  [IpousBomHass ~ CyMMBl,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUK (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmsl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KVIACC

Yucaa v BBIYMCICHUA

Harypanbubie u nenble yncna. [[pumMeHeHne MpU3HAKOB JIEIMMOCTH LEJIbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmenbiee ooOimee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkinuaa A pemeHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. Apu(pMETHYECKHE ONepalud C KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHMe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW TMJIOCKOCTH.
®opmyna MyaBpa. KopHu n-o¥i cTeneHr M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYNIHOCTb YpPaBHEHHWW W HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PelieHrne TpuroHoMeTprU4eCKUX HEPABEHCTB.

OCHOBHBIE METOABl PEIIECHUS TIOKA3aTeNbHBIX U  JIOTapU(DPMHUESCKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHATBHBIX HEPABEHCTB.
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OCHOBHBIE METOJIbl PELICHHS] CUCTEM K COBOKYIHOCTEH palMOHAJIBHBIX,
UPPAIMOHATIbHBIX, TOKA3aTEIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHUEe  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IM4yHbIX 00JIacTell HayKu U peasibHON
JKA3HU, UHTEPIIPETALNS [IOJyYEHHBIX PE3YyJIbTAaTOB.

DOYyHKIUHN U TPAPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckue QPyHKIIUU, UX CBOMCTBA U IPAPUKHU.

['padmyeckue MeTOABl pelIeHUsT ypaBHEHHUH W HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMN Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTruxX y4eOHBIX
IIPEAMETOB U PEAJIbHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumMeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero Y HAUMEHBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEero pPENICHUS B
NPUKIIAIHBIX 3a/adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3aJIaHHOTO (HOPMYJION 1K TpaduKoMm.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. I[lepBooOpazHbIe
arieMeHTapHbIX pyHKuui. [IpaBuiia HaxoX1eHUs! IepBOOOPa3HBIX.

WNurerpan. I'eomeTpuuecknii CMBICII VHTErpasa. Brruncnenne
onpenenéHHoro uHTerpaina no ¢gopmyne Hetorona-Jleibnuiia.

[TpumeHeHrne uWHTErpajna A HAXOXKICHHUS IUIOMIAAeH MIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TEll.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLECCOB C NOMOIIBIO  AuddepeHIrnaIbHbIX

YpPaBHEHUM.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJCHUH,
MpOIEAYp TPaKIAHCKOTO o0OIIecTBa (BBIOOPHI, ONPOCHI M JPYroe), yMeHue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOIJIOMY M HACTOSIIIEMY POCCUMCKOM MaTeMaTHKH, IIEHHOCTHOE OTHOIICHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

chOpMHUPOBAHHOCTh YMCHHUS MPUMEHSATH MaTEMaTHYECKHE 3HAHUS B
HMHTEpecax 3JI0pOBOT0O U 0€30MacHOro 00pas3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIHLHOM JESITEILHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
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Oynymeli mnpodeccnrn W Ppeann30BBIBATH COOCTBEHHBIC JKHU3HECHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
Y4acTHIO B PEIICHUU MPAKTUUECKUX 3aJ1ady MaTeMaTHYECKON HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHUMAHWE BIIASHHS
COIMATBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBHOM
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMCHEHHE MaTeMaTHYEeCKUX 3HAHWW IS pelieHus 3agad B 00J1acTH
OKpY’)Karollel cpenbl, IJIAaHUPOBAHME IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIIE CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIIECTBEHHOW  TMPAKTUKH, IIOHUMaHUE
MaTEeMaTHYeCKOH HayKh Kak cdepbl UYeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IIUBUJIM3AINH, OBJAJCHHE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKONW KyJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIISATh IPOCKTHYIO U HCCIEAOBATEIbCKYIO JCATEIbHOCTD
WHJWBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAIbHbIC Y4eOHbIE 1eCTBUA

ba3oBble Jornueckue aeficTBU:

BBISIBIIIT M XAPaKTEPHU30BaTh CYIIECTBEHHBIE NPHU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHATUH, OTHOUIEHMH MEXIy MNOHATUAMH, (DOPMYIUPOBATH
OIpeJENeHNs MOHATUN, YCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KJacCU(UKAIUH,
OCHOBAaHMS 17151 0000IIEHHS U CPABHEHHSI, KPUTEPUU TPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIuMpoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKIACHHS:
yYTBEPAUTENIbHbIE U OTPULIATENIbHbIE, €UHUYHbIC, YACTHBIE U 001I1E, YCIOBHBIE,

BBISABJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3A U IIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MPEIIaraTb KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JenaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOJAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, MPUBOJUTH PUMEPHI U
KOHTPIpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KIEHUS U BHIBObL;
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BbIOMpaTh cmoco0 pemieHusi ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BapMAHTOB  pEUICHHs, BbIOMpaTh HaumboJee MOAXOMAUMH ¢ y4&ToM
CaMOCTOSITENTFHO BBIZICTICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (OopMHpOBaTH TMMOTE3Y, ApryMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

MIPOBOJUTH CAMOCTOSITEIHHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00BEKTa, SIBJICHHUS, POIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpPMYTHpPOBaTH OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHHUSA, HUCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOllecca, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH Je(UINMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIPOC U JJIsI pEIICHUS 3a]1auH;

BBEIOMPATh MH(POPMAITHIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HHGOPMAIMIO PaA3TUIHBIX BHJIIOB H
dbopm npeacTaBICHUS;

CTPYKTYpUPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IUyHbIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaIEKHOCTD uHbOpMaIun o CaMOCTOSITEITEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYkKACHHS B COOTBETCTBUU C YCIOBUSMU U
HeNsiMU  OOLIEHMS], SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IHCbMEHHBIX TEKCTaX, 1aBaTh IOSCHEHUS [0 XOAY PELICHUS 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
peleHns, COIOCTABIIATh CBOU CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH (opme
(bopMyIMpOBaTHh PA3HOIJIACHS], CBOU BO3PAKEHUS;
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IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSATEIbHO BBIOMpPATh (QoOpMaT BBICTYIUICHHS C Y4€TOM 3ajad
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHMBeEpPCAJbHbIE YueOHbIE NeiCTBUSA

Camoopranuzaums:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPILIAEMbIX JIEUCTBUI U MBICIHMTENbHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAJETh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJISL Mpollecca M pe3ysibTaTa pEIIeHUs
MaTeMaTUYECKOM 3aauu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH TIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBACHATH MPUYUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YNIhTaTOB JEATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eITEJILHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYAJTbHON
paboThl mpu pemeHur Y4YeOHbIX 3aJad, NPUHUMATh II€JIb COBMECTHOMU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNMoOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJ€HAMHU KOMAaHIbI, OIICHHBATH
KaueCcTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPHUTEPHUIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

HNPEIMETHBIE PE3YJIBTATDI

K koniy obyuenuss B 10 kjacce 0Oy4YarOIIMICA TOJYYUT CIICAYIOIIHE
MpeAMETHbIE PEe3yJIbTaThl MO OTIEIbHBIM TeMaM paboueld MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa v Hauaja MaTeMaTHYECKOT0 aHATN3a»:

Yuciaa v BBIYUCTCHUSA:
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CcBOOOJIHO OIEpPUPOBaTh MOHATUSMU: PAIMOHATBHOE YHCIO, OECKOHEYHas
nepuoAnueckas ApoOb, TPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBA
PAlMOHAJIBHBIX U IEMCTBUTENIBHBIX YUCEN, MOIYJb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATH JpOOM W MPOLEHTHl Il PELICHUS MNPUKIAJHBIX 3a7ad W3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEaTIbHOU KU3HU;

IPUMEHSATH NPUOIMKEHHBIE BBIYMCIICHUS, TPaBUila OKPYTIJIEHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;

CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM I0Ka3aTelleM,
UCIIOJIb30BaTh MOAXOIAILYI0 (POPMY 3aMUCU JEHCTBUTENBHBIX YNCEN AJIS PEIICHUs
IIPaKTUYECKUX 3a]a4 U NIPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaTbHOMN
CTEIICHH;

CcBOOO/IHO OIIEPUPOBATH MOHATUEM: CTETIEHD C PAallMOHAIBHBIM I10Ka3aTeJeM;

CBOOO/IHO OIEpPUpPOBaTh MOHATUSAMU: JIOTapUPM UHCIA, JECATUYHBIE U
HaTypaJibHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPHUPOBATh MOHATUSIMHU: CHHYC, KOCHUHYC, TAHT€HC, KOTaHTE€HC
YUCIJIOBOTO apTyMEHTAa;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHHS U HEPaABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHATUSAMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3IMYHbIE METOJbl PEIICHUs pPALHUOHAIBHBIX U JPOOHO-
palMOHAJIBHBIX YPaBHEHWUM, IIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUSA
HEPABEHCTB;

CBOOOJTHO OMNEpPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOUYJIEH ¢ IedbIMH Ko3(h(dULIUEeHTaMH, KOPHM MHOrOYJeHa, HIPUMEHAThH
JIeJIEHNEe MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIEHUs 3a/ay4;

CBOOOJHO ONEPUPOBATH TMOHATUSIMHU: CHUCTEMAa JIMHEWHBIX YpaBHEHUH,
MaTpuLa, ONPEACIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHM CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpENENHTENss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IIPUMEHATh ONPEACIIUTENIA Ul PELIEHUs CHUCTEMBbl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEANBHBIE CUTYAIIMU C MIOMOIIBK) CUCTEMBI JINHEWHBIX YPABHEHH,
UCCIIE0BATh IIOCTPOEHHBIE MOJEIH C IMOMOUIBIO MaTpHI] U OINpEAeIUTENEH,
WHTEPIIPETUPOBATH ITOJIYyUYECHHBIM pPE3yJIbTAT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TMpeoOpa3oBaHMs

BBIPAKCHUM;
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BBITMOJIHATH MpeoOpa30BaHMs YUCIOBBIX BHIPAKEHUH, COJEPIKAIINUX CTEIEHH C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BATh CBOICTBa norapumMoB s npeodpazoBaHus
Jorapu(MUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAIIBHBIC, IMOKa3aTeJbHbIC U
JorapuMuuecKre ypaBHEHUs, HAXOJAUTh UX PEUICHHSI C TIOMOIIBI0 PABHOCHIBHBIX
MEPEX0/I0B HJIM OCYIIECTBIISISI MPOBEPKY KOPHEA;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI ISl TPpeoOpa30BaHUS
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPHUECKUX YPaBHEHUH;

MOJICNIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpPAaBHEHHS, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIEI0BATh
MOCTPOCHHBIE MOJICIU C UCIIOJIb30BAHUEM alapara aireOpsi.

DOyHkuuu U rpapuku:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: (PYHKIMS, CIOCOOBI 3aaHusl (PYHKIUH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIMUs GyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOIHO OIEPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HaUYCeHUN (DYHKIMH, HYIM QYHKITAH, TIPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBbI U
MUHUMYMBI (DYHKIIMH, HauOoJblliee W HauUMEHbIee 3HaYeHHe (YHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENIEHHAs (QYHKIUS C HATYPaJTbHBIM U
HEeabIM TIoKa3zareneM, Ipaguk CTeneHHOW (GYHKIHMU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-Od CTENEeHH Kak (YHKIMH OOpaTHOM CTENEeHH C
HaTypaJbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(GyHKIUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAaHNE U MIOCTPOSHUE UX TPAPUKOB;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: TOKa3aTeslbHAs W JorapupMuyeckas
byHKIMHA, UX CBOMCTBA U TpaduKH, MUCIOIH30BATh MX TpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

CcBOOOMHO OMEpUPOBATh TOHATHUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTD,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIMI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (YHKIUA I UCCIENOBAHUS TIPOIECCOB M
3aBUCUMOCTEH TPHU PEIICHUH 3a/ad U3 JPYTUX yUYEeOHBIX MPEIMETOB U PEabHOMN
KU3HH, BBIPAXaTh (HOpMyIaMH 3aBUCIMOCTH MEX]Ty BEIMIMHAMU,
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Hauana MaTeMaTH4ecKOro aHajamu3sa:

CBOOOJTHO OTEPHUPOBATH TOHATHIMU: apu(PMeTHUecKass W TeOMETpUYeCKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIasi TeOMETpHYIECKasi MPOTPECCUs, THHCHHBIA U
HKCIIOHEHIIUATIBHBIN POCT, (hopMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEJCTaBICHUE
O KOHCTaHTE;

MCIMOJIb30BaTh MNPOTPECCUM I PELICHUS] PEATbHBIX 3a4a4 IMPUKIATHOTO
Xapakrepa;

CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHWUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOXKIEHUS MAaTeMAaTHYECKOrO0 aHajlu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHBIC (QYHKIIUW, TOUYKH
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJTHO OIEPUPOBATH MOHATUEM: (YHKIWS, HEMpEpbIBHAs HAa OTpE3Ke,
MPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (PYHKIIUMA JIJIs1 pELICHUs 3a]1aY;

CBOOOJIHO OIEpUPOBATH TMOHITUSIMHU: TIepBasi M BTOpas MPOU3BOIHbBIC
(GyHKLIMH, KacaTellbHas K TpaduKy QyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOWU3BEICHUS, YACTHOIO U KOMIO3ULIUH
NBYX (PYHKIUH, 3HATh TPOU3BOHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  ONEPUPOBATH  TMOHATUSIMHU: MHOXXECTBO,  ONEpali  Haj
MHOYXECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAHUS PEATbHBIX
MPOIIECCOB U SIBJICHUH, TP PEIICHUH 3a]1a4 U3 IPYTUX YUCOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIPEACIICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obyuenuss B 11 kjacce oOydarmonuiics MOJYYUT CIEAYIOIINE
MpeAMETHbIE PE3yJbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4€OHOTO
Kypca «Anrebpa u Hadajla MaTEeMaTUYECKOTO aHaTN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEpPUPOBaTh TMOHATHUSAMM: HATypaJlbHOE U II€JI0€ YHUCJIO,
MHOKECTBA HATYPAJIBbHBIX U ILEIbIX YMCEJ, UCIOJb30BaTh MPU3HAKUA JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypallbHBIX 4KCen JJIsl pelieHus 3a7a4, IPUMEHSITh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa 1O MOJYJIIO, 3alHChIBAThH
HATypaJIbHBIE YUCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHUS,
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CBOOOJIHO OMEpPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKUE ONepaliil ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OMNEPHUPOBATh MOHATHIMHU: HPPALMOHAJIBHBIE, MOKa3aTeNIbHbIE H
Jorapu(MUUECKre HEpPaBEHCTBA, HAXOAUTh WX PEUICHUS C  TOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJIATH OTOOpP KOpHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO ONEpUPOBaTh IMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOAuMbIe (OpPMYNbl JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATUAMH: CUCTEMAa U COBOKYIHOCTh YPAaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PALIMOHAIBHBIX, HPPALMOHAJIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jgorapupMuyecKue U TPUTOHOMETPUYECKHWE YpPaBHEHUs] U  HEPaBEHCTBA,
COJZIepIKallle MOYJIM U ITapaMeTPhl;

NPUMEHSATH TpaduuecKre METObI ISl PEIICHHS] YPaBHEHUI U HEPABEHCTB, a
TAKXK€ 3a/1a4 C [MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ]1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCHOJIB30BAHMEM ammapara aireOpsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpauKU KOMMIO3UIMU (GYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOUTh T'€OMETpUYECKHE O00pa3bl ypaBHEHMH W  HEPaBEHCTB HA
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJIHO  OINEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
bynKmii;

OpUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havajsa maTeMaTH4eCKOro aHaJu3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JIsl MCCIIEeN0BaHUs (DYHKIIMHM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;
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HaXOAUTh HauOoJbllee U HAaMMEHbIIee 3HaUeHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWIY4IlIEro pEUIeHUs B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHs TIpoliecca, 3aJaHHOro (QopMysiol Wiu
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEICIEHHBIN
WHTErpall, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTterpai no gpopmyie Herotona-JIeitonua;

HAXOJUTh IJIOMIATHN MIOCKUX (QUTYP U OOBEMBI TEJl C TOMOIIBIO UHTETPaIa;

MMETh IIPEACTABIICHHE O MAaTeMAaTHYECKOM MOJEIMPOBAHUM HA NPUMEPE
coctaBieHus nudpepeHnaIbHbIX ypaBHEHUH;

pelaTh NMPUKIAAHBIE 33Ja4d, B TOM YHUCIE COLUAIBHO-3KOHOMUYECKOIO H
($uU3NYECKOT0 XapaKkTepa, CpeCTBAMU MAaTEMAaTUYECKOTO aHaIN3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoaebusie  Ipakrueckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
MHOX€ECTBO 1€CTBUTEIIbHBIX YHCEIL.
1 MHorounensl. PaninoHaabHbIE YpaBHEHHUS U 24 |
HepaBeHCTBAa. CUCTEMBI TIMHEUHBIX
YpaBHEHUI
) Oyukiuu U rpadpuku. CreneHHas GyHKIHS C 12 1
LEJIBIM I10Ka3aTeIeM
3 Apudmernaecknii KOpeHb N-0i CTENICHH. 15 1
WppanmonaibHble ypaBHEHUS
4 [TokazarenbHast pyHkuus. [lokazareabHble 10 )
YpaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHS
6 TpuronomeTpryeckue BoIpaKeHUs U ” 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepsiBable pynkuuu. [IponszBoanas 20 1
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 5 )
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NMPOrpamMMbl Bcero Kontpoapupie  Ipaxruteckue oOpa3oBaTejibHbIE
padoThI padoThI pecypeni
| I/IccneHOBaHI:Ie (GYHKIHH ¢ TOMOIIBIO ” |
MPOU3BOIHOM
2 [TepBooOpaznas u UHTETpa 12 1
3 I'padviku TPUrOHOMETPUUECKUX (PYHKITHIHA. 14 1
TpuronomeTpuueckre HEPaBEeHCTBA
4 HppannonaibHbie, MoKazaTeibHbIE U 24 1
norapu(MHUECKUE HEPABEHCTBA
KomiiekcHele anciia 10 1
6 Harypanbnble u nensie yucna 10 1
Cucremsl paluoOHAIBHBIX, HPPAITMOHATBHBIX
7 MTOKAa3aTeIbHBIX U JIOTapUPMHUUECKUX 12 1
YpaBHEHUH
8 3ajaun ¢ mapameTpamu 16 1
9 HOBTOPGHI/IG, 0000I11IeHNEe, CUCTEMATH3AINS 16 )
3HAHUUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM IPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24

2.5

3.1

HpOBepﬂeMme NnpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOI1
06pa30B3TeJ’IbH0ﬁ nporpaMmmasl CpeaHETr0 061]161"0 06pa303a}mﬂ

Uuncna 1 BEIUKUCICHUS

OnepupoBaTh MOHATUSMM: pALUOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI

BemonsaaTe  apudmerndeckue  OmepanMM € pPaldOHATIBHBIMH U
JICHCTBUTEIILHBIMU YU CIIAMU

BreimonssaTs HpI/I6J'II/I)KéHHLIC BBIUUCIICHUS, UCTIOJIB3YS IIpaBUJIa OKPYIJICHUAA,
ACJIaTh [IPUKUIKY U OLICHKY pE3yJibTaTa BBIUMCIICHUH

OnepupoBaTh MOHATHSMM: CTENEHb C LEJbIM IOKa3aTejeM, CTaHAapTHas
¢dopMa 3amMcu JEHCTBUTENIBHOTO 4YMCIIA, KOPEHb HATypajbHOW CTENECHH,
UCIOJIb30BaTh MOAXOANIYI0 (POpMY 3aIUCH JAEHCTBUTEIbHBIX UYUCEN JUIS
pEILIEeHUs IPAKTUYECKUX 3a1a4 U MPEICTABICHUS JAHHbBIX

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJILHOIO YIJIa;
UCIONb30BaTh  3alMCh  IPOM3BOJIBHOIO  yIyIa  4epe3  OOpaTHbIC
TPUTOHOMETpHUYECKHEe (PyHKIUU

YpaBHEHHS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSMHU: TOXKJIECTBO, YPABHEHHME, HEPABEHCTBO, LIENOE,
panuoOHaIBHOE, UPPALMOHAIILHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE

BoinonHATh npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U pellaTh

TPUTOHOMETPUYECKNE YPABHEHUS

BeinonHATe mpeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
BBIDAKEHMM W peliaTb OCHOBHBIE THIIBI LEJIBIX, PAaUUOHAIBHBIX U
VUPPALMOHAIIBHBIX YPAaBHEHNUN U HEPAaBEHCTB

HpI/IMeHHTB YpaBHCHHUA W HEPABCHCTBA JIsI PCHICHUA MATCMAaTUYCCKUX
3ala4q 1 3aa4 U3 pa3JINYHbIX obOmacrei HAayKH U peaﬂBHOﬁ KHU3HU

MopenupoBaTh pealbHBIC CUTyalldd Ha S3bIKE aireOphbl, COCTABISATH
BBIPAKEHHUSI, YPABHEHUS, HEPABEHCTBA M0 YCJIOBHUIO 3aJa4H, HCCIIEIOBATH
MOCTPOCHHBIE MOJEIU C HCIIOJIH30BAHUEM arapara alireopsl

@OyHKIMH U TpaduKu
OnepupoBaTh MOHATUAMH: (QYHKIHUS, CIOCOOBI 3agaHust QyHKIMH, 00IaCTh

ONpeNeIeHusT W MHOMKECTBO 3HAaYeHMH (QyHKuuM, rpaduk ¢yHKIUH,
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B3aUMHO 00paTHbIe (YyHKIUU

OnepupoBaTh MOHATUSMHU: YETHOCTH W HEUYETHOCTh (PYHKIHMH, HYJIH

32 (GYHKITUH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA
33 Hcnonb3oBathk rpaduku GyHKIUN A1 pEIICHUST ypaBHEHUI
34 CrtpouTth U ynTaTh rpaduKy TUHEHHOW (YHKUINHU, KBAAPATHUHONW (PYHKLIUH,
CTETICHHOW (DYHKITUU C [IEIBIM TTOKa3aTeIeM
Hcnonws3oBath rpaduku (GyHKUMHA [Ji HCCIENOBAHHS IPOLECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUH 3aJad M3 JPYruxX Y4eOHbIX NpPEeIMETOB U
pealbHOM JKU3HH, BBIpaXaTh (popMyIamMu 3aBUCUMOCTH MEX]Ty BETMIMHAMH
4 Hauana MaremaTrnueckoro anaausa
41 OnepupoBaTh TMOHSATUSMHU: TOCIEAOBATEIBHOCTh, apudMeTndyeckas U
' reoMeTpUUecKasi MpOrpeccuu
49 OnepupoBaTh TOHATUAMHU: OECKOHEUHO YOBIBAarOIIas TreoMeTpuyecKas
' nporpeccusi, cymma 6eCKOHEeYHO yObIBaIOIIe reOMeTpHUIeCKON MPOTrPECCHH
43 3amaBaTh MOCIEI0BATEIIHHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonb3oBaTh CBOMCTBA IOCIENOBATEIBHOCTEN M MPOTrpeccud i
' pelIeHus peasibHBIX 3a]1a4 MPUKIAHOTO XapaKTepa
5 MHokecTBa U JIOTUKa
5.1 OrniepupoBaTh NOHITHSIMHU: MHOKECTBO, ONIEPAIIUN Ha/l MHOYKECTBAMHU
Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar i ONUCaHUA
5.2 pealbHBIX MPOIIECCOB U SBJICHUH, MIPHU PEIICHUU 3a/1a4 U3 APYTUX YUeOHBIX
MIPEAMETOB
53 OnepupoBaTh  TMOHSATUSAMH:  ONpEIEICHUE,  Teopema,  CIEICTBHE,
JI0Ka3aTesIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 0opa3oBaHus
pe3yabTara
1 Yucna v BBIYUCICHUS
OniepupoBaTh MOHATUSIMH: HaTypajdbHOE, I1I€JI0€ YHCIO; HCIOJIb30BaTh
1.1 NPU3HAKA JEITUMOCTH IENBIX YHCEN, PA3JIOKEHHWE YWCIIa Ha MPOCTHIE
MHOXKHUTENH JIJISl pEelIeHUs 3a7a4
1.2 OrnepupoBaTh NOHATHEM: CTENEHD C PALIMOHAIBHBIM OKa3aTeleM
13 OnepupoBaTh MOHATHSIMH: JOrapudM dYucia, AECITUYHBIC M HATypaTbHBIE
' JorapuMel
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [IpumensaTh CcBOICTBa CTEMeHW s NPeoOpa3oBaHUsl  BHIPAXKECHHM,
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ONCprUpoOBaTh MOHATHUAMHU: TIOKA3aTCIIbHOC YPaBHCHUC U HCPABCHCTBO,
p€umiaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ U HEPAaBCHCTB

BremonsasaTe  mpeoOpa3oBaHUs BBIPAKEHHH, COJACPXKALIUX JIOTapH(MBbI;
2.2 ONEepPHUPOBATH MOHATUAMU: JIOTapU(PMUUECKOE ypaBHEHHE M HEpPaBEHCTBO;
pemaTb OCHOBHBIE THIIBI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

2.3 HaxoauTe penieHus: npocTeImx TPUTOHOMETPUUECKUX HEPABEHCTB

OnepupoBaTh NOHIATUSMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PELLIEHUE;
24 MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH Ul PELICHUS IPAKTHYECKUX
3aj1a4

)5 Haxonuts pemenus mpocTeHInX CUCTEM U COBOKYITHOCTEM PallMOHAIBHBIX

YpPaBHEHUI U HEPABEHCTB

MOI[CJ'II/IPOBaTB pC€aIbHBIC CHUTyallUd Ha A3BIKC anre6pLI, COCTaBJIATH
2.6 BBIPpAXKCHUA, YPABHCHHUA, HCPABCHCTBA W CHUCTEMBI IIO0 YCJIOBUIO 3a/1a4iH,

HCCIIEI0BAaTh OCTPOESHHBIE MOJIEIH C MCIOIb30BAaHUEM alllapara ajareopsl
3 Oynkmu u rpapuku
OnepupoBaTh MOHATUSAMH: TepHOAMYECKass (QYHKIHUSA, MPOMEKYTKH
31 MOHOTOHHOCTH (YHKIWH, TOYKH HIKCTpeMyMa (YHKIMH, HauOOJIbIIee |

HaVMEHbIIIee 3HAa4eHUs1 (YHKIMH HA MPOMEKYTKE, HCIIOJNB30BaTh MX IS
uccieoBaHus (QyHKIMH, 33JaHHOU rpaduKoM

OnepupoBaTh NOHATHAMH: TPapUKU MOKA3aTEIBHON, JOTapUPMHUUECKON H
3.2 TPUTOHOMETPUUYECKMX (PYHKIHMI; H300pakaTh WX Ha KOOPAMHATHON
IJIOCKOCTH M MCIIOJIb30BATH JUUIS PEIICHUs YPAaBHEHUN U HEPABEHCTB

N300paxaTth Ha KOOPAUHATHOM IIOCKOCTH T'padUKH JTUHEWHBIX ypaBHEHUN

33
" UCIIOJIb30BATh UX IJId PCIICHUA CUCTCMBI JINHCUHBIX YPABHCHUHN

3.4 Hcnonwp3oBathk rpaduku (QyHKUMHA [Ji HUCCIENOBaHMS IPOLECCOB U
) 3aBHCUMOCTEH U3 JpyTUX yU4eOHBIX AUCIUILIIH

4 Hauana MmatemaTrnyeckoro aHaansa

OnepupoBaTh MOHATUSAMU: HETIpepbIBHAs (QYHKINSA, TPOU3BOIHAS (DYHKIUH;
4.1 UCIOJIb30BaTh T'€OMETPHUECKUN U (PU3NYECKMI CMBICT HPOM3BOJHOW JUIA
peleHus 3a1ad

49 Haxomute  mpousBOAHBIE  dJEMEHTApHBIX  (DYHKIUH,  BBIYUCIATH
’ MIPOU3BOHBIE CYMMBI, IPOU3BECHUS, YACTHOTO (DYHKITUH
Hcnonp30BaTh  OPOM3BOAHYIO  JUI  HUCCIENOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI, IPUMEHATh PE3YNbTaThl HUCCICAOBAHUSA K
MOCTPOEHUIO TpaduKOB
44 Hcnonp30BaTh NPOU3BOMHYIO Ul HAXOXKACHUS HAWIYUIIEro pPEIICHUS B
' MPUKJIAJHBIX, B TOM YHCIIE COUUATBHO-DKOHOMUYECKUX, 3a1a4ax
45 OnepupoBaTh MOHATHUSMHU: TepBooOpa3Hass M HMHTErpaj; MOHUMATh
' TeOMEeTPUUECKUN U (U3UUYECKUI CMBICT UHTETpaia
46 Haxonute mepBooOpa3Hbie dieMEHTAPHBIX (DYHKIMH, BRIUACISATH WHTETPAI
' 1o ¢popmyiie Herotona — Jleliouuma
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Pemarn MNPUKJIAAHBIC 3ada4u, B TOM YHUCIIC COLUAIbBHO-DKOHOMHWYCCKOI0 "

4.7
(bHSI/I‘leCKOFO XapakTepa, Cp€aCTBAMU MAaTEMAaTUYCCKOIr0 aHaJIn3a
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

Koxa
1 Yucna v BIYKCICHUS
Panuonanenple  uyncna.  OOBIKHOBEHHBIE M JECATUYHBIE JIpOOU, TMPOLIEHTHI,
11 OeCcKOHEUHbIE NepUOANYECKHE IpoOU. Apr(pMeTHUECKUe ONepalty ¢ palMoHaIbHBIMU
' YrcIaMu, IpeoOpa3oBaHus YUCIOBBIX BbIpaxkeHui. [Ipumenenue npo6eil 1 npoueHToB
JUIsl pELICHUS IPUKIIAIHBIX 3a7a4 U3 Pa3IMUHbIX OTpaciiell 3HaHUN U pealbHOM JKU3HU
JeiicTBuTenpHbIC Yncia. PanoHanbHbIe U HPPALMOHATIBHBIC YiCia. ApUPMETHIECKHEe
1.2 omepanuu ¢ JeWCTBUTENbHBIMU 4uciaMu. lIpuOmykE€HHBIE BBIYUCIEHMS, IpaBHUIIa
OKpYIJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN
Crenens ¢ menbiM okaszaresieMm. CtanaaptHas Gpopma 3arnucu 1elCTBUTEIIBHOTO YUCIIa.
1.3 Hcnonp3oBanue noaxozsmiend (GopMbl 3alIUCH JIEHCTBUTENBHBIX YHCEN JJIS PELICHUS
IIPAKTUYECKUX 3a7a4 U NPEACTAaBICHUS JaHHbBIX
14 Apudmernueckuii KOpeHb HATypalbHOH cTerneHu. JlelcTBUS ¢ apupMeTHIECKUMU
' KOPHSIMU HaTypajbHOU CTENEHU
L5 CuHyC, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHUCIOBOIO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa30oBaHus
27 [TpeoOpazoBaHre TPUTOHOMETPUUYECKUX BhIpakKeHU. OCHOBHBIE TPUTOHOMETPUUECKHE
' hopmyIbI
)3 VYpaBHeHHe, KOpeHb YypaBHEHHs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' UHTEPBAJIOB
2.4  PemeHue HeNbIX U JpOOHO-pallMOHATIBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemenne nppanimoOHaNBHBIX YPaBHEHNUN U HEPAaBEHCTB
2.6  Pemenue TpUroHOMETPUYECKUX YPAaBHEHUN
27 [IpuMeHeHre ypaBHEHU U HEPABEHCTB K PEIICHUI0 MaTeMaTHUECKUX 3aJa4 U 3aJ1a4 U3
' pa3IMyYHbIX 00JacTel HayKu U pealbHOM KU3HU
3 OyHKUUHU U TpapUKU
31 Oynkuus, crnocodbl 3amanus ¢yHkuud. I'paduk QysHkuuu. BzaumHo oOpaTHBIE
' (GyHKIUH
39 Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHWd ¢GyHkuumu. Hymmu dyskuumn.
' [TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PyHKINUN
33 CrenenHas (yHKLHUS C HATYpaJbHBIM M LEJIbIM Moka3areneM. E€ cBoiicTBa u rpaguk.
25
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CoiicTBa u rpaduk KOpHS n-0il cTeNeHn

TpuronomeTrpuyeckass OKPYKHOCTb, OIpeAENiCeHUe TPUTOHOMETPUUYECKUX (HYyHKUIUN

34 YHCIIOBOTO apryMeHTa
4 Hayana marematnueckoro aHannsa
41 [TocnenoBaTenbHOCTH, CIIOCOOBI  3alaHHsl  IOCIEIOBATEIbHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATEILHOCTH
Apudmernueckass M reomerpuueckas Iporpeccud. beckoHeuHo —yObIBaromas
4,  TEOMETpHYECKasd NPOrpecCHs. CymMa OeckOHEYHO YObIBarOLIed TIeoMeTpUdecKon
' nporpeccuu. ®dopmyna CcIOXKHBIX HPOLEHTOB. lVcHosib30BaHME IPOrpeccuu s
pEIlIEeHNUs PeaJbHBIX 3a7a4 IPUKIAJHOIO XapaKkTepa
5 MHo>xecTBa U JIOTHKa
MHoxecTBO, omepauuu HajJ MHOXecTBamMu. [luarpammbl Oinepa — Benna.
5.1 [IpuMeHeHHEe TEOpPEeTUKO-MHOXKECTBEHHOIO —ammapara JUid ONMCAHHUS PEeaJbHBIX
IIPOLIECCOB U SIBJICHUH, IPH PELICHUHU 3314 U3 JIPYTHX yU4eOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsiemMblii 31eMeHT COAEPKAHUSA
1 Yucna ¥ BIYUCIECHUS
1.1 HarypanbHble u nensie uncia. Ilpu3Haku AeIMMOCTH LEbIX Yncell
1.2 Crenens ¢ pallMOHAIBHBIM MOKa3areneM. CBOMCTBA CTEICHU
1.3 Jlorapudm uncna. [lecaTnynble U HaTypajibHbIE JOrapupMbl
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(PMBI
2.2 [Tpeobpa3zoBanue BbIpaKeHHM, COIepKaLUX CTENEHH C pallMOHAIbHBIM MOKa3aTelleM
23 ITprMepBl TPUTOHOMETPUYECKUX HEPABEHCTB
24 Iloxa3aTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEeHHUs 1 HEPAaBEHCTBA
6 CucreMbl TUHEHHBIX YpaBHEHHH. Pelienne npukiaaHbIxX 3a/1a4 ¢ IOMOIIBIO CHCTEMBI
' JIMHEWHBIX YPaBHEHHIA
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUM U HEPABEHCTB
)3 [IpuMeHeHre ypaBHEHMI, CHCTEM U HEPABEHCTB K PEIICHNI0O MAaTEMATUUYECKUX 3a]a4
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIACTEeH HAYKU U peaIbHOM KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. [lepuoanueckue ¢ynkun. ITpomMexyTkM MOHOTOHHOCTH (YHKILUH.
3.1 MakcumymMbl U MHUHUMYMBbI (yHKiuu. HauOomnbinee M HauMeHbllee 3HAUYEHUE

(GYHKIHU Ha TPOMEKYTKE
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3.2 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduKu
33 [TokazaTenpHas u orapudmudeckas QyHKIIUN, KX CBOWCTBA U IpauKu
34 Hcnonb3oBanue rpadukoB GYHKIUHN IS peIIeHUs] YpaBHEHUH 1 JIMHEHHBIX CHCTEM

Hcnons3oBanue rpadukoB GyHKIUN I UCCIIETIOBAHUS TPOIECCOB U 3aBHCUMOCTEH,
3.5 KOTOpbIE BO3HHKAIOT NpPU pEIIeHUH 3a7ad W3 JPYTHX YYEeOHBIX TNPEIMETOB H
peanbHON KU3HU

4 Hayana marematnueckoro aHanusa
4.1 HenpepsiBabie pyHknu. MeTo MHTEPBAJIOB AJIsl pEIICHUS] HEPABEHCTB
4.2 [TpousBonas pynkuuu. ['eomerpruecknii 1 GU3NIECKUA CMBICIT TIPOU3BOTHON
43 [TpousBonHble 3neMeHTApHBIX (QyHKUIUH. DOopMyIbl HAXOXKICHHUS MPOU3BOIHOMN
' CYMMBI, IPOU3BEICHUS U YACTHOTO (QYyHKIIUI
[lpumeHeHne TPOM3BOTHONW K HCCIENOBaHHUIO (YHKIMA Ha MOHOTOHHOCTH H
4.4 9KCTpeMyMbl. Haxokaenne HamOOoNbIIero W HaMMEHBIIEro 3HAa4eHUs (QYHKIUU Ha
OTpE3Ke
[IpuMeHeHre MPOU3BOJHON JIJIl HAXOXKIAEHUSI HAWIYUYUIEro PElIeHUs] B NPUKIAJIHbIX
4.5 3ajavax, JJig OIpeAeseHUs CKOPOCTH IIpoliecca, 3aJaHHOro (opMmysioNd uiu
rpaduKoM
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
47 WuTerpai, ero reomeTpuyeckuil 1 GuU3NYECKuil cMbICI. Boluncienue uHTerpana mno
' dopmyie Herotona — JleiiOuuia
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIIETO OBPA3OBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUS
NMpoBepPSIeMOr0  OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CpeHEro 0011ero
TpeOoBaHUs o0pa3oBaHus

Bnanenne MeronamMu J0Ka3aTenbCcTB, aNrOpUTMaMM pELIEHUs 3ajad;
yMeHue (GOpMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEAETICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, J10Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTUBOIOJIOXKHOE YTBEp)KJIEHHE, MPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOHM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3a/]a4, OLIEHUBATh
1 JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUN; yMEHHE  OIEepUpPOBATh
HNOHATUSMH: MHOXECTBO, IMOAMHOXXECTBO, ONEpali HaJ, MHOXECTBAMHU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OINKCaHMs peaJbHBIX MPOLECCOB U SBJICHUN M NPU PELICHUU 3a/1a4, B TOM
quciie U3 JpYyrux y4eOHbIX MPEAMETOB; YMEHUE ONEPUPOBATH MOHATHIMMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha INIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpallbHOE YHUCIIO, LEI0e YHUCIO,
CTETICHB C TEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPaJbHON CTENICHH, CTCTICHD C
parroHaIbHBIM TOKAa3aTelieM, CTENEHb C JeWCTBUTEIbHBIM MOKA3aTeNeM,
norapudm UMcIa, CHUHYC, KOCHHYC ¥ TAaHTE€HC MPOU3BOJIBHOTO YHCIA,
OCTaTOK TI0 MOJIYJIO, PAlMOHAJIBHOE YHCIIO, HPPANHMOHATIBHOE YHCIIO,
MHOKECTBAa HATYpalbHbBIX, LEJbIX, PalMOHAIBHBIX, JACHCTBUTEIHHBIX
2 YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEIMMOCTH, HAMMEHBIITUI 00N
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pE€IICHUHN 3aJa4; 3HAKOMCTBO C Pas3IMYHbIMH MMO3WMIWUOHHBIMHU CHUCTEMaMU
CUHCIICHUS; YMEHHE BBITIONHATH BBIUMCIICHHE 3HAUCHUH U peoOpa3oBaHus
BBIPOKEHHUN CO CTEeNeHsSIMU W Jorapudmamu, mpeoOpazoBaHusl APOOHO-
paliOHaTIbHBIX  BBIPAKEHUH; yMEHHE  ONEpPHpPOBaTH  MOHSATHSMHU:

noCIea0BaTCIbHOCTD, apI/I(bMeTI/I"IeCKaH mporpeccus, TreoMETpHUICCKad
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nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYEcKasi IPOrpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSOKEHHBIE KOMIUIEKCHBIE YHCIA, MOXAYJb U apryMeHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUpPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTeNb  MaTpHIb,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPABEHCTBA, HUX CHCTEMbl, YMEHHE OIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTb YypPaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPELIATh
YpPaBHEHUs, HEPABEHCTBA W CHCTEMBl C [1ApaMETPOM; IIPUMEHATH
YPaBHEHHUsI, HEPABEHCTBA, UX CHUCTEMbI U1 PELIECHUS MaTeMaTHYECKHX

3aj71a4 ¥ 3a/1a4 U3 PA3IMIHbIX 00JIaCTeH HAYKH U pealbHOW )KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTb (PYHKIMH, MOHOTOHHOCTh
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOoOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (YHKIIHMs, aCUMITOTHI Tpaduka
GyHKIUM, TiepBas U BTOpas NpOU3BOAHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif  CMBICI TNPOU3BOJHOM, IepBooOpasHas, ONpeaeNEHHbIN
UHTETpall; YMEHUE HaxXOAUTh ACHUMNTOTHl rpapuka (QyHKIMH; YMEHHUE
4 BBIUMCIIATh  NPOM3BOAHBIE  CyMMBI, TNPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYyHKIUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKIMU; YyMEHHME HaXOIUTh HPOU3BOJIHBIE 3JEMEHTApHBIX (QyHKIHII;
YMEHHE HCIOJIb30BaTh IPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMMH,
HaXOJUTh HaAWOONbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHMEM ammapara MaTeMaTHUYecKOro
aHaJIN3a; MPUMEHATh NPOU3BOAHYIO JJIs HAaXOXKACHWUS HAWIydILIEero

pe€mi€CHUA B MNPHUKIAAHBIX, B TOM YHCJIC COLOMWAJIbHO-D3KOHOMHYECKHUX H
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bu3MYeCKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYP C TTOMOIIBIO
UHTETpaia; MPHUBOAHUTH TPUMEPhl MATEeMaTHYECKOTO MOJCIHPOBAHUS C

noMOIIbI0 AU QepeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIUH, oOpaTHast QyHKIHA,
KOMITO3ULMST (DYHKUMH, JTUHEHHas QYHKIHS, KBagpaTHYHAs QYHKIHA,
paunvoHanmbHass (QYHKUUS, CTeNeHHas (YHKUIUSA, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIMH; yMEHUE CTPOUTh TpapuKd H3yYSHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (PYyHKIIUH,
UCTIOJIB30BaTh TPa(UKH Ui U3yYEHHUS MPOLECCOB M 3aBUCHUMOCTEH, MPHU
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 337ad M3 pealbHOU
KU3HH;, BBIpaXaTh (OpPMyJaMH 3aBHCHMOCTH MEXKIy BEINYHHAMU;
UCIIONIb30BATh CBOMCTBA M Tpaduku (QYHKIMH IS PELICHUS YpaBHEHUIA,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHCHI/Iﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
NPOICHTHI, JOJW M 4YacTH, Ha JABIKEHHE, paboOTy, CTOMMOCTh TOBAPOB U
yCIIyT, HaJIOTH, 33/1a4i U3 00JacTH yNpaBJIECHUS JUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAKECHMSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBHUIO 3aJayd, HMCCIIEN0BATh IIOJYyYEHHOE pPELICHUE U
OLICHMBATh MPaBJONOAOOHOCTh pPE3yJbTAaTOB; YMEHHE MOJEINPOBAThH
pealbHBIE CUTyallMd Ha S3bIKE MAaTEMAaTHUKHU; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh MOHATHSAMH: CpelHee apu(MeTHuecKoe, MeauaHa,
HauOoJIbIlIee U HAaUMEHDIIIEE 3HA4YCHUA, pasMax, JUCICPCHA, CTAHIAPTHOC
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHHE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(popMaIrio, MPeICTaBICHHYIO0 B Ta0IMIlaX, Ha JIuarpammax, rpadukax,
7 OTPaXKAIOIYI0 CBOMCTBA PEabHBIX MPOLIECCOB U SBJICHUM; MPEACTaBIATh
uHpOpMaIMI0O C TOMOMIBID TaOJWII ¥ JWarpaMM; HCCIIEeI0BaTh
CTAaTHCTUYECKUE [IaHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpadUuecKux
MCTOJOB U 3JICKTPOHHBIX CPCICTB; rpaq)nqecxn uccijea0BaTb COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IMIOMOUIBIO JUarpaMm pacCC€BaHUS U JIMHEHHOM perpeccuun

8 YMeHue OmnepupoBaTh IMOHATUAMU: CIy4aWHBIA OIBIT U CIly4ailHOE
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COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMEHHUE BBIYHCISATH
BEPOSITHOCTh C HCIIOJIB30BaHHEM TIpapUUecKHX METOJIOB; IPUMEHSThH
(GOpMYIIBI CIOKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyITy IOJHOM
BeposTHOCTH, hopmyiry bepHymim, komMOuHaTopHble GakThl U GOPMYIIHL;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEJIMYHMHA, pPAaCIpelelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKJIOHCHUE
CIIy4allHOW  BEJIMYMHBI, (QYHKIMHA  pPacUpelesicHHss W IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeielieHUui; yMEeHUe
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACTIPEICICHUN JIS pElIeHUs 3a/1ad;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, yMCHHE TPUBOJIUTH IPUMEPHl TPOSIBICHHS 3aKOHA
OONBIIUX 4YHUCENl B TNPUPOAHBIX W OOIIECTBEHHBIX SIBJICHUSAX; YMEHHUE
OIEPUPOBATH TMOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYCTAHUH,
YUCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYXKICHHS ISl PEUICHUS 33a]a4; OICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHIA, COCTABIATh BEPOSTHOCTHYIO MOJICIbh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHBIfI pe3yibTaTt

YMmenue onepupoBaTb IMOHATUSAMHU: TOYKA, INpsMas, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JyY, BEIMYMHA YIJIa, FIOCKUM yroJl, JByrpaHHbIN
yToJI, TPEXTPAaHHBIN Yroj, CKPEIUBAOLIUECS NPSAMBIE, MTAPAJLIENbHOCTD U
NEePNEeHIUKYISIPHOCTh MPSIMBIX U IUIOCKOCTEHM, Yroil MEXIy HpsIMBbIMU,
YroJl MeXAy TNpsAMOM M IUIOCKOCTBIO, YroJl MEXIy IUIOCKOCTSMH,
9 paccTosiHue OT TOYKH JO IUIOCKOCTH, PACCTOSIHME MEXIy MPSMBIMHU,
paccTosiHuE MEXAY IJIOCKOCTSMHU; YMEHHUE HCIIOJIb30BaTh NPU PEIICHUU
3aa4 U3y4yeHHbIe (DAKTBl U TEOpPEMBl IJIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepbl OOBEKTOB OKPY’KAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOJIEJIM C TIOMOIIbI0 TE€OMETPUYECKHX MOHSITUA U BEJIWYUH, pPEIlaTh
CBS3aHHbBIE C HUMHU ITPAKTUYECKHE 3a1a4l
YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAb (GUTyphl, 00BEM (GUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOI'paHHUKA,

Ky0, Napajienenurnes, Opu3Ma, NOHpamMuia, (Urypa U TOBEPXHOCTb

10
BpaleHus, MWIMHIP, KOHYC, Imap, cdepa, miomanas chepsl, IIIOMaIb
MOBEPXHOCTH NHUPAMUbI, MPHU3MBI, KOHycCa, LWIMHIApPA, O0BEM Kyoa,
MIpAMOYI'OJIBHOTO IapauICiICTIuncaa, IHUpaMuabl, IIPU3MBbI, NOUJIWHIPA,
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KOHYyca, IIapa, pa3BEépPTKa IMOBEPXHOCTH, CEYCHHMsS KOHYca M LMJIMHIPA,
napajulelbHble OCH WJIM OCHOBAaHWIO, CEYEHHE Inapa, IUIOCKOCTb,
Kacamomascs cdepbl, IMINHIPA, KOHYCa; yMEHHE CTPOUTb CEUCHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpBl M HOBEPXHOCTH
BpAICHHS, UX CEUCHHs, B TOM YHUCIIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpEENeHHs U3y4aeMbIX (PUTYP, BBIABUTaTh THIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh MUX; YMEHHE MPOBOAUTH Kiaccuukanuioo ¢uryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOJUMBIC JOIOJHUTEIbHBIC

MIOCTPOCHUS

YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuleNbHbI MEePeHOC, CUMMETPUsI Ha IUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue TMOMOOMS, TONOOHBIE QUTYPHI;, YMEHUE
pacro3HaBaTh paBHbIe M MOAOOHBIE (GUTYPHI, B TOM YHUCIE€ B IPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh FEOMETPUUECKNE OTHOLLIEHUS TIPU
pelIeHUH 3a]la4; HAaXOJUTh T'€OMETPUYECKHE BEIMYMHBI ([JIMHA, YTOII,
11 iouaab, 00bEM) MpU PEeUICHUH 33434 U3 JPYTUX YUEOHBIX MPEAMETOB U
U3 pealbHOW >KU3HU;, YMEHHUE BBIUUCISATH T'€OMETPUYECKUE BEITMYHUHBI
(1nuHA, yroi, IUIOMIAAb, OO0BEM, IUIOIIAAb IOBEPXHOCTH), HUCIOJb3YS
U3y4eHHbIe (OPMYJBI MU METOJbl, B TOM YHUCIE: IUIOIAAb MOBEPXHOCTH
MApPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsl; 00béM Kyoa,
NOpSMOYTOJBHOTO —MapajlieNenuneia, MNUPaMUAbl, MPU3MBL, HIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHNE 00BbEMOB MOJIO0OHBIX QUTYp

VYmenune ONCpHUpOBaATH MOHATUAMU: MPAMOYTOJIbHAsA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
. NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3JIOKeHHWE BEKTopa Mo 0Oa3wucy,
CKaISIpHOE TPOW3BEJCHHE, BEKTOPHOE MPOM3BEICHHE, YO MEKIy
BCKTOpaMH1; YMCHUC HCIIOJb30BaTh BeKTOpHBII\/JI u KOOp)IHHaTHBIfI METO/

AJI peHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 ApYyTUX y‘Ie6HBIX npeamMeToOB

YMeHue BbIOMpaTh MOAXOIANINN METO JUIsl peLIeHHs 3a/1auk; TOHUMaHue
3HAYMMOCTH MAaTeMaTHKH B HW3YYEHUH MPHUPOJIHBIX U OOIIECTBEHHBIX
13 IIPOLIECCOB W SIBJICHWM; YMEHHE pAclO3HaBaTh IPOSIBJICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHUE NPUBOJUTH IIPUMEPHI MATEMAaTUYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH
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INIEPEYEHD 2JIEMEHTOB COIAEP KAHUA, IIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 371eMeHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
1.1 Hatypanbhsle u nensie yncna. [Ipu3Haky eIuMOCTH LENbIX YUCell
12 Panmonanbupie  yncina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HATypalIbHOM cTerneHu. JeHCTBUS ¢ apuMeTHIECKUMU
' KOPHSIMU HaTypajlbHON CTENEHU
1.4 Crenens ¢ 1enbpIM 1nokaszarenaeM. CTeneHb ¢ pallMoOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETEHU
15 CuHyC, KOCMHYC M TaHI'€HC YMCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl
JeiictBuTtenpHble uucia. ApudMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnuxk€HHble BBIYMCICHUS, IPaBUla OKPYTJICHUs, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYUCIICHUM
1.8 [TpeoOpa3zoBaHue BbIpaKEHUM
1.9 KommuekcHbie uncna
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 [{enble u 1pOOHO-paLIMOHANBHBIE YPaBHEHUS
2.2 WppanmoHanbHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U JOrapupMUUECKie YpPaBHEHHS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanuoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruueckne HEpaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Martpuia cucTeMsl JINHEHHBIX ypaBHEeHUI. OnpeaenuTenb MaTpULIbl
3 OyHKIMH U TpaduKu
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Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3ammuo oOpaTHbIE

> bynakun. YétHeie u HeuéTHBIE QyHkimu. [lepuoandeckue GpyHKInm
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
39 [TpoMeXXyTKH  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumMymbl U MUHUMyMBbl (QyHKUuH. HanGonbliee u HauMeHbllee 3Ha4YeHUE
(GYHKLIHU Ha IPOMEXYTKE
13 CreneHHas (QyHKUMSA C HaTypaJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Toka3zarenbHas u orapupmudeckas GyHKINU, X CBOMCTBA U rpaduku
16 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢yHknumii. CBolcTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUsI IOCIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [Ipous3BoIHbIE F1€MEHTAPHBIX (PYHKIMHA
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHue HanOoJbIIero U HauMEHbIEro 3Ha4eHUs (QyHKIUU Ha
OTpe3Ke
43 [TepBooOpaznas. MaTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BeposTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpaLCHUS
7.5 KoopauHatsl 1 BEKTOPBI
34
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INucTt cornacoBaHuna Tun cornacoBaHua: nocneaoBaTesibHOe
N° (17[0} Cpok cornacosaHusA PesynbTaTt cornacosaHus 3ameyaHun
1 Xabubynnux U.MN. Moanucano

02.03.2026 - 12:49

[okymeHT cosaaH B anekTpoHHon chopme. Ne 6 ot 02.03.2026. VcnonHuTenb: Xabubynnux N.A. N IIEKTPOHHbIA
CrpaHuua 36 13 36. CtpaHuua cosgana: 02.03.2026 13:07 =¥ TATAPCTAH



