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INOACHUTEJIBHAS 3AIIMCKA

VYuebublii Kypc «AnreOpa W Hayajga MaTEMaTHYECKOTO aHAIN3a» SIBISICTCS
OJIHUM U3 Hanbojee 3HAYMMBIX B IMpOrpamMMe CpeIHero o0Iero oOpa3oBaHUS,
MIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECTeurnBaeT WHCTPYMEHTAIbHYIO 0a3y s
U3YUYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYTOd CTOPOHBI, (hOPMHUpPYET
JIOTHYECKOe U aOCTPaKTHOE MBIIIIEHHE O0ydYaloluXcsi Ha YPOBHE, HEOOXOIMMOM
JUTsl OCBOEHUSI HH(MOPMATUKHU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTU U JAPYTUX
TUCIHMIUTMH. B paMkax maHHOTO y4eOHOTro Kypca OOydJaromuecs OBJIaJEBAIOT
YHUBEPCAIbHBIM SI36IKOM COBPEMEHHON HayKd, KOTOpas (OpMYJIUPYeT CBOHU
TOCTIKECHUS B MAaTEMaTHIECKOU (opMme.

VY4ebHblli Kypc anreOpsl M Hadal MaTeMaTUYeCKOT0 aHallh3a 3aKJiaJIbIBaeT
OCHOBY Ul YCIICITHOTO OBJIQJICHUS 3aKOHaMH (U3UKH, XUMHH, OWOJIOTHH,
MOHMMAaHUsI OCHOBHBIX TCHJICHIIMHA Pa3BUTHS S3KOHOMHUKHU U OOIIECTBEHHOM KM3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX W KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh WX IS JaJlbHEWIIero oopa3oBaHus U B
TIOBCEIHEBHOM XM3HH. B TO ke Bpemsi OBIaJcHHE aOCTPAaKTHBIMU M JIOTUYECCKU
CTPOTUMH KOHCTPYKIMSAMH aireOpbl M MaTeMaTHYeCKOTO aHali3a pa3BUBACT
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKAa3bIBATh
YTBEPXKJICHUS C TIOMOIIBI0O MHIAYKIIMUA U PACCyXIaTh NEAYKTHUBHO, HCIIOIH30BaTh
0000IIeHNe W KOHKpETH3allnio, abCcTparupoBaHWE ¥ aHAJIOTHIO, (OPMHUpPYET
KpEaTUBHOE U KPUTHICCKOE MBIIIICHHE.

B xone m3yuenus ydeOHOrOo Kypca «AnredOpa W Havala MaTeMaTHYEeCKOTO
aHanu3a» 00ydYaroluecs MOJy4YaloT HOBBIM OMBIT PEHICHHS MPUKIAIHBIX 3a/ad,
CaMOCTOSITEIIFHOTO TOCTPOSHUSI MaTeMaTHYECKUX MOJIETICH pealbHbIX CUTYalluH,
WHTEPTPETAlUA  TIOJIYYCHHBIX  pENICHWH, 3HAKOMATCA C  [pUMepamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TPHUPOJE, HAyKe M HCKYCCTBE, C
BBIIAOIITUMUCS MaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOHbIii Kypc 00MamaeT 3HAYUTEIHHBIM BOCHHUTATEIBHBIM ITOTEHIMAIIOM,
KOTOPBIA peanu3yercs Kak uepe3 Y4eOHBId MaTepuain, CHocoOCTBYIOIIUI
(GbOpMHUPOBAHNIO HAYYHOTO MHPOBO33PEHHs, TaK W 4Yepe3 crernuduky ydeOHOM
NesTeNbHOCTH, TpeOyIomed MpPOJAOIKUTEIBHOW KOHIEHTpAIMd BHUMAHUA,
CaMOCTOSITEIbHOCTH, aKKyPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJTyYEHHBIN PE3yJIbTaT.

B ocHOBe MeToanKu 00ydeHHs anredpe 1 HayajaaM MaTeMaTHIeCKOTo aHalIn3a
JICKHT JIEATCTLHOCTHBIA MPUHITUATT 00yICHHUS.

B cTpykType yue6HOro Kypca «Anredpa 1 Hayajla MaTeMaTHUYEeCKOTO aHATN3a
BBIJICJICHBI  CIICAYIONINE COJEp)KaTeIbHO-METOAUYEeCKe JHMHUA: «Yucna u
BEIYHCIICHUS», «DyHKIMU U Tpadukn», «YpaBHCHHS W HepaBeHCTBa», «Hauama
MaTEMaTUYECKOTO aHanmu3a», «MHOXecTBa W JIOTHKa». Bce OCHOBHBIE
coJiepKaTeIbHO-METOIMUECKIE JIMHUM HW3Y4YaloTCs Ha TMPOTSDKEHHH JIBYX JIET



oOy4deHusl Ha YpOBHE CpeJIHero o01iero oopa3oBaHusi, €CTECTBEHHO JIOMOHSSA APYT
Jpyra ¥ MOCTENEHHO HAchIIasiCh HOBBIMM TEMaMU U pa3ziesiaMu. JlaHHbIN yueOHbIN
KypC SIBIISIETCSI MHTETPATHBHBIM, TOCKOJIBKY OOBEeOUHSET B cebe coaep:kaHue
HECKOJIbKMX MaTeMaTHYeCKUX AUCIMIUIMH, TAKUX Kak anredpa, TPUTOHOMETPUS,
MaTeMaTUYeCKUi aHaju3, TeOpUsi MHOXKECTB, MaTeMaTUYeCcKas JIOTUKAa U JApyTue.
Ilo Mepe Toro kak oOyuarolmuecss OBJaAEBalOT BcE 0Oojee MIMPOKUM
MaTeMaTHYeCKUM ammapaToM, Yy HHX TOCJIeI0BaTeNbHO (opMmupyeTcs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTUYEeCKyl0 MOJENIb pealbHON
CUTyalluH, IPUMEHATh 3HaHUS, TOJyYEHHbIE IPU U3YYEHUH Yy4eOHOro Kypca, s
pELIEHUsI CaMOCTOSITENILHO C(HOPMYIMPOBAHHON MAaTeMAaTUYECKOM 3aJaul, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpHo-MeTOAMYEeCKass TUHUS «YHcla U BBIYMCICHUS» 3aBEpIIaeT
(opMupOBaHNE HABBIKOB HCIOJIb30BaHUS JEHCTBUTEIbHBIX YUCEN, KOTOPOE OBbLIO
HA4aTo Ha YPOBHE OCHOBHOIO 0011ero oopazoBanus. Ha ypoBHe cpegHero oOuiero
oOpa3zoBaHusi oco0Ooe BHHUMaHHE yJenseTcs  (OPMUPOBAHUIO  HABBIKOB
paloHaIbHBIX BBIYUCICHHUM, BKIIOYAIONINX B C€0sl MCIMOJB30BaHUE PA3TUYHBIX
dopM 3amucu 4yMciaa, yMEHHUE JelaTb NPUKUIKY, BBIIOJHATH MPUOIMKEHHbIE
BBIUMCJIEHHsI, OLIEHUBATh YUCIIOBBIE BBIPAXKEHMsI, pabOTaTh C MaTEeMAaTHUYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYarolmIMMCS MHOXKECTBAa HATypalbHbBIX, IIEIBIX,
paloOHaNbHBIX W JCHCTBUTENBHBIX  YWCEN  JIONOJHSIOTCSA  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleun(pUUecKue 3aJaud M OIEepaluu: JIeJIeHHE Haledo,
OTIEpUPOBAaHME OCTAaTKaMHW HAa MHOXKECTBE IIENBIX YHCEN, OCOOble CBOWCTBA
paloHaIbHBIX M UPPAIMOHATIBHBIX YHCEN, apu(METHUECKUE OMEpaliu, a TaKxKe
U3BJICUCHUE KOPHS HATYpPaJbHOW CTENEHW HA MHOXECTBE KOMIUIEKCHBIX YHCEIl.
bnaromapsi mociieoBaTeIbHOMY pPACIIMPEHMIO Kpyra HUCIHOJIb3YEMBIX 4YHMCEN M
3HAKOMCTBY C BO3MOKHOCTSIMH WX TPUMEHEHUS ISl PEIICHUs] pa3IUYHbIX 3a7ad
dopMupyeTcss ImpeaCcTaBICHUE O €IUHCTBE MATEeMATUKH KaK HAayKd M €€ pOJH B
IOCTPOCHUU MOJIEJe peasbHOro MUpa, HIMPOKO MCIONB3YIOTCS 0000IIeHHne U
KOHKpETHU3alUsl.

Jluaust «YpaBHEHHUS W HEPABEHCTBAa» peajn3yeTcs Ha MPOTSIKEHHH BCETO
oOy4eHHs Ha YpPOBHE CpeIHEro oO0mero oOpa3oBaHMs, MOCKOJIbKY B KaXKIOM
pasnene IlporpaMMbl MpenycCMOTPEHO pELIEHHE COOTBETCTBYIOUIMX 3agad. B
pe3ynbrate OOydaroluecss OBJIAJCBAIOT PA3IMYHBIMM METOJAMU  PEIICHUs
paloHaNbHBIX, HpPPAIMOHATBHBIX, TOKA3aTENbHBIX, JOTAapUPMHUUECKHX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coJiepkauiux mapameTpbl. llomyueHHble yMEHUS LIMPOKO HCHOJB3YIOTCS IpHU
UCCIIEOBAaHUH (YHKIUI C MOMOIIBIO MTPOU3BOJHOM, IPU PELIEHUH MPUKIATIHBIX
3a/a4 U 3a7a4 Ha HaXOXKJIEHUE HauOOJBIINX U HAUMEHBIINX 3HAYCHUH (PYHKIIHH.



JlanHast copepkaTenbHas JIMHUS BKJIIOYAeT B ceOsl Takke GOpMUPOBAHUE YMEHUN
BBINIOJIHATh  pacuéTbl 1o  QopMynaMm, MpeoOpa3oBaHMsl  pallMOHATBHBIX,
UPpALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHM, a TaKKe BBIPAXKEHUH,
coJlepKalliuX cTerneHu M Jorapudmel. braromaps u3ydeHHIO aaredpanyeckoro
MaTepuaia IpOUCXOANT ajbHeliee pa3BUTHE aIrOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIJIEHUsT 00yvaromuxcs, GOpMHUPYIOTCS HABBIKK JCTYKTHBHBIX PacCyKICHUH,
paboTbl C CHUMBOJIbHBIMU (OpMaMH, TMpPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BHJIE PAaBEHCTB U HEpaBeHCTB. Anredpa npejyiaraeT 3QpexTUBHbIC
MHCTPYMEHTBI JUISl pEUIEHUs] MPAKTUYECKUX M €CTECTBEHHO-HAay4HBIX 3a/ad,
HArJIAIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KakK sI3bIKa HAYKH.

CopnepxarenbHo-MeToauueckass JMHAA «DyHKIMM W TpaduKW» TECHO
NEeperieTaeTcs ¢ JAPYTMMH JIMHUAMH Y4E€0HOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 3aaET MOCIIEI0BATEIbHOCTh U3YUEHU MaTeprana. M3yueHue CTeNneHHOoH,
MIO0Ka3aTeNIbHOM, JIorapu(PMUUECKON 1 TPUTOHOMETPUUECKUX (QYHKIIUMA, UX CBOMCTB
U rpauKoB, UCIOJb30BaHUE (PYHKIUU JUIs pelieHus 3ajad U3 APYTHX YYEOHBIX
IPEIMETOB U PEAIbHON KU3HHU TECHO CBSA3aHO KaK C MATEMaTUYECKUM aHAJIU30M,
TaK U C pelIeHHEeM ypaBHEHUM M HepaBeHCTB. [Ipum 3Tom Oosbllioe BHHMaHUE
yaensercs (GOpMUPOBAHUIO YMEHHUS BbIpaKaTh (OpMyJaMu 3aBUCUMOCTU MEXKIY
pa3IMYHBIMK BEJIMYMHAMU, MCCIEIOBAaTh IOJYyYEHHbIE (YHKLUHUHU, CTPOUTH HX
rpaduku. Matepuan 3Toi coaepKaTeabHON JTMHNUN HAIEJICH Ha Pa3BUTHE YMECHHUN U
HABBIKOB, IT03BOJISIOIINX BBIPAXKaTh 3aBUCUMOCTH MEX/1y BEIMYNHAMU B PA3IIMYHON
dbopme: aHanUTHUECKOM, Tpaduueckoil U cnoBecHo. Ero u3ydenune cnocoOCTByeT
Pa3BUTHUIO AJTOPUTMHYECKOIO MBIILICHUS, CIHOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3alMH, HCIOJIb30BAHUIO AHATIOTUH.

CopnepxarenpHas JnHAA «Hadana MareMaTHyeckoro aHaliu3a» IO3BOJISET
CYILIECTBEHHO PACIIMPUTH KPYT KaK MaTeMaTHYeCKUX, TaK M MPUKIAAHBIX 3a/ad,
JOCTYITHBIX O0YyYarolMMCs, TaK KaK y HUX MOSBJISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKy  CIOXKHBIX (DYHKIMHA, OMpPENeNiaTb HUX HAuOONbIINE W HAUMEHbBIINE
3HAYEHUs, BBIYUCIATH IUIOMAAU (UTYP U OOBEMBI TeJ, HaXOIUTh CKOPOCTH U
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH TIOCTPOEHHUS MATeMaTHYECKHMX MOJEeNel peanbHbIX CUTyaluH,
NO03BOJISIET HAXOAUTh HAWJTy4llee PEICHUE B TPUKIIAIHBIX, B TOM YUCJIE COLIMAIBHO-
PKOHOMHMYECKHUX, 3a/]a4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOIO aHaIM3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIIJIEHUS, (OPMUPOBAHUIO YMEHHMI pACIO3HABaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEeXHUKE U HucKyccTBe. OOydamomuecs y3HAIOT O
BBIIAIOLIUXCS pe3ysbTaTaX, NOJYYEHHBIX B XO€ PA3BUTHS MAaTEMaTUKH KaK HayKH,
1 00 UX aBTOpax.



ConepxaTenbHO-MeToANYECKas TUHUSA «MHOYXKECTBa U JIOTUKa» BKJIIOYAET B
ce0si DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKOl Joruku. TeopeTuko-
MHOECTBEHHBIE TIPEACTaBICHHUS MPOHU3BIBAIOT BECh KYyPC IMIKOJIHHOW MaTEMaTUKU
¥ TpeaiaraloT HamOoJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIONIMA BCE DPa3zeIibl
MaTeMaTUKH M €€ NPWIOKEHUM, OHU CBS3bIBAIOT pa3HbIE MaTEeMaTUYECKUE
JUCHUIUIMHBL W MX MPWIOXKEHUs B eauHoe uenoe. [loaTomy BaxHO JaTh
BO3MOXKHOCTh OOy4YaromeMmycsi MOHUMaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTUKHU U UCIOJIb30BaTh €ro ISl BHIPAXKEHUSI CBOMX MBbICIICH.
JIpyruM BaXXHbIM NPU3HAKOM MATEMaTUKU KAaK HayKd CcleayeT Mpu3HaTh
CBOMCTBEHHYIO €M CTpOroctb OOOCHOBAaHUM U CIEJOBaHUE OMpPeAeTIEHHBIM
npaBWjiaM  IMOCTPOEHHUS  JIOKA3aTelIbCTB.  3HAKOMCTBO  C  D3JIEMEHTaMu
MaTeMaTUYeCKOW JIOTUKH CHOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
00y4Jaronmxcsi, T03BOJISIET UM CTPOUTH CBOM PACCYKJICHUS HA OCHOBE JIOTUYECKUX
npaBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBILIICHUS.

B yueOHOM Kkypce «AnreOpa W Hayaja MaTEMaTHUYECKOTO aHAJIU3a»
MPUCYTCTBYIOT OCHOBBI MATE€MaTHYECKOTO MOJCIHPOBAHUS, KOTOPhIC MPU3BAHBI
crocoO0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJIENeH peaTbHBIX
CUTyallMil, HCCNeOBaHUS HTHUX MOJENed C TOMOIIBI0 ammapara airedpbsl u
MaTeMaTU4YECKOr0 aHaldu3a, WHTEPHpeTalluy MOJIYyYEeHHBIX pe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KAXK]IbIM U3 pa3jelioB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepUall
y4eOHOTO Kypca HIMPOKO HMCIIOJIB3YeTCs I pelIeHUs] MPUKIaAHbIX 3anad. [lpu
pElIeHUM  pealibHbIX  NPAKTUYECKUX  3ajJady  oOydyarouuecs  pa3BUBAIOT
HaOII0IaTeNIbHOCTh, YMEHHME HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOIb30BaTh  AHAJIOTUIO, 0000IaTh M KOHKPETU3UPOBATH  MpoOJeMy.
HestenbHOCTh 1O (OPMUPOBAHMIO HABBIKOB PEIICHHsS MPUKIAIHBIX 3a7a4
OpraHu3yeTcs B Mpollecce U3yUeHUs BceX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTeMaTUYECKOro aHaIN3a.

Ha wu3yuenne yueOHOro Kypca «AnreOpa M Hadaja MaTeMaTH4YE€CKOro
aHanu3a» oTBoauTcs 272 yaca: B 10 kiacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4yaca B HEJIENIO).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCTICHUA

PaunonanbHpie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JPOOU, MPOLIECHTHI,
OeckoHeuHble Tepuoanydeckue Apoou. [lpumeHeHue apoOelt W MPOIEHTOB IS
pelIeHns NPUKIAAHbIX 3a7a4 U3 Pa3JIMYHbIX OTpaciei 3HAHUW U PEaJbHON KU3HMU.

JlelictBuTenbHble  yuciaa. PanuoHanbHBIE W UMppAlMOHAJIBHBIE 4YMCIA.
Apudpmernueckre  omepanMu ¢ JCWCTBUTENIbBHBIMU  4YHMciIaMd.  Moayiib
JIEUCTBUTEILHOTO YHCIIa U €r0 CBOMCTBA. [IpuOmmkEHHbIE BHIYUCIICHUS, TPABUIIA
OKpYTJICHHUS], IPUKU]IKA U OLICHKA PE3yJIbTaTa BEIYUCICHUI.

Crenenp ¢ uenbiM nokaszareneM. bunom Herortona. Hcnosb3zoBaHue
NOAXOASIIEH (OPMBI 3aMHUCH JAEUCTBUTENBHBIX YUCEI JIJIS1 PELICHUS TPAKTUYECKHUX
3a71a4 ¥ MPEJICTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOW CTENEHU U €ro CBOMCTBA.

CreneHb C palMoOHAJIbHBIM IOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIILHBIM IIOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa jorapudma. JleciTuuHbIE U HATypalbHbBIE
Jorapu@mel.

CuHyC, KOCHMHYC, TaHT€HC, KOTAaHI'€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCUHYC M apKTAHI€HC YHCIIOBOIO APTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHbIE TIpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS M ypaBHEHHUs-ciencTBus. HepaBeHCTBO,
peLIeHNE HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHHUS IIEJBIX U APOOHO-PAIIMOHATILHBIX YPaBHEHUHN U
HEPAaBEHCTB. MHOrowieHbl OT OJHOW NEpeMEHHOW. JlelleHrne MHOrodjieHa Ha
MHOTOYJIEH ¢ ocTaTKoM. Teopema be3y. MHOrousneHsl ¢ neabiMu Ko3hPuimeHTamu.
Teopema Buera.

[IpeoOpazoBaHus YMCIOBBIX BBIPAKEHUM, COAEPKAIINX CTEIEHU U KOPHHU.

HppannoHanbHble YpaBHEHHSI. OcHOBHBIE METO/IbI pelieHus
UPPALMOHAIBHBIX YPABHECHUM.

[lokazarenbHble ypaBHEHMs. OCHOBHBIE METOJBI PEIICHUS ITOKA3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBanue BoIpaKeHUH, COAEPIKAIIUX JIOTaApUPMBI.

Jlorapudmuueckue ypaBHEHUH. OcHOBHBIC METO/IbI perieHus
JorapuMUYECKUX YPaBHCHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIIBI. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpaKeHH. Pelienre TpuroHoMeTpuiecKux ypaBHEHU.



Pemenne cucrteM IMHENMHBIX ypaBHEHMH. Marpuia CUCTEMBbI JMHEUHBIX
ypaBHeHU#. OnpeaennTens MaTpulLbl 2X2, ero reOMETPUYECKHUIM CMBICIT M CBOMCTBA,
BBIYMCJIEHUE €T0 3HA4YEHUs, NPUMEHEHUE OINPEICTUTENS I PELICHUS] CUCTEMBbI
JVHEUHBIX ypaBHEHUW. PellleHne NpuKIAaIHBIX 3aad C ITOMOIIBK) CUCTEMBI
JIMHENHBIX ypaBHeHHU. VccaenoBanue nOCTPOEHHOW MOJIENIA ¢ TIOMOLIBI) MAaTPHIL
Y OIIPEJEIIUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEalbHOM CHTYallMH C IMOMOUIBIO
YPaBHEHMM W HEpaBEeHCTB. lIpumeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3aJ1a4 U 3a/1a4 U3 pa3InyHbIX 00JacTeil HAyKH U pealibHOM KU3HU.

DOyHKUUHA U TPaPuKU

@OyHkius, crnocoObl 3amanus (yHKUUM. B3auMHO o0OpaTHble (QYHKIMH.
Komnozumus Qyskumii. 'paduk  GyHKImu. OaemMeHTapHble NTpeoOpa3oBaHus
rpad@uKoB QyHKIIHIA.

OObnacTh omnpeneiaeHus 1 MHOXKECTBO 3HaueHu QyHkuuu. Hynu QyHkumm.
[TpomexxyTku 3HaKonocTossHCTBA. YETHbIE U HeuéTHbie (pyHKuMU. [leproanyeckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTHM (PyHKUIHMHA. MakKCUMyMbl U MHUHHUMYMBI
¢bynkuuu. Hanbomnbiee u HauMeHbliee 3HadeHus: QYHKIIMU HAa IPOMEXKYTKE.

JluneliHas, KBajapaTH4yHas U JApOOHO-IMHEWHAss (QyHKUMU. DJIEMEHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHas QyHKIMS C HaTypaJbHBIM M LENbIM Moka3areneM. EE cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduK KOPHS N-Oi CTENEHU KaK (PYHKIIUU OOpaTHON CTENIEHU
C HaTypaJbHBIM I10KA3aTEJIEM.

[loka3zaTenbHass u jorapupmuyeckas (QyHKIHH, UX CBOWCTBA M TpaduKH.
Hcnonp3oBanue rpadukoB GyHKIUHN A peICHUS] ypaBHEHHIA.

TpuroHoMerpuyeckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUUYECKUX
(YHKIMI YUCIOBOTO apryMeHTa.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B PEAJbHBIX IIPOLIECCAX U SIBICHUSX.
I'paduku peabHBIX 3aBUCUMOCTEIA.

Havayia MaTeMaTH4€CKOr0 aHAJIN3a

ITocnenoBarenbHOCTH, CmOCOOBl 3aJaHus MocieAoBaTeabHOCTENH. Meron
MaTeMaTU4ECKOW MHAYKIHH. MOHOTOHHBIE M OTPAHUYEHHBIE MTOCIEA0BATEIBHOCTH.
Hcroprsi BO3ZHHKHOBEHUS MAaT€MaTHYECKOI'O0 aHAIM3a KaK aHalin3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckas U reoMeTpuyecKkas mporpeccuu. beckoHeuHo yObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBarOUIEH reoMeTpUYeCcKOon
IIPOrpecCh. JIMHEWHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yucio e. Popmyiia CI0KHBIX
npoueHToB. Mcmosb30oBaHME DPOrpecCHM A PELICHUS peajbHbIX  3aaad
IIPUKJIAJHOIO XapaKTepa.



HemnpepoiBable ¢GyHKIMM W uX CcBoMcTBAa. Touku paspbiBa. ACHUMOTOTHI
rpadukoB QyHkumii. CBolcTBa (PYHKIMI HENMpPEephIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JJIsl PEUICHHUS HEpaBeHCTB. [IpuMeHeHHe CBOMCTB HENPEPBIBHBIX
GYHKIMI 17151 pereHus 3aa4.

[lepBas u BrOpasi mpousBoaHbIe PyHKIMU. OnpeaeneHrue, reOMeTPUIECKUN U
(bu3HUeCcKuil CMBICI TPOU3BOAHON. Y paBHEHHUE KacaTeNbHOU K rpa@uKy GyHKIUH.

[IpousBoansie  sineMeHTapHbIX  QyHKUMi.  [Ipou3BojmHass ~ CyMMBHI,
POU3BEICHUS, YACTHOTO U KOMITO3HUITNH (PyHKITHH.

MHo:xecTBa U JIOTMKA

MHoO»XecTBO, OIlepallid HaJ MHOXXECTBAMM M HUX CBOKCTBA. JlMarpammsl
Oitnepa—BenHa. [IpuMeHEHME TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUS PEAbHBIX MPOLECCOB W SBJICHUW, MPU PEIICHUU 33a4a4 HU3 APYTrHUX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUS.

11 KIIACC

Yucaa 1 BBIYMCICHUSA

HarypaneHbie u nensle yucna. [IpumeHeHne NMpU3HAKOB NEIUMOCTH LIEJIBIX
yucesn, HauOosbimuil oOmui nenutens (nanee — HOJl) u HamMmeHblee oOliee
kpatHoe (nanee — HOK), ocratkoB 1o moaynto, anropurmMa EBkiauaa ams pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcubie uuncna. AnreOpamdeckas M TpUTOHOMETpUUeckas (HOpMbI
3alUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHUE OIepaluu C KOMIUIEKCHBIMU
yuciaamu. M3o0paxkeHre KOMIUIEKCHBIX YHCET HAa KOOPJWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oi cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMIUJIEKCHBIX YMCEN JIsl pelIeHUs] PU3NUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHU U HEPABEHCTB. PaBHOCHUIIBHBIE CUCTEMBI
U CUCTEMBbI-CIIEJCTBHSI. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHrne TpuroHoMeTpUIeCKUX HEPaBEHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTeIbHBIX U  JOrapupMuyecKux
HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUSI NPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHUSI CUCTEM M COBOKYIHOCTEW palMOHaIbHBIX,
UppallMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUIECKUX YPAaBHEHUI.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMHu.



IIpuMeHeHre ypaBHEHMI, CUCTEM U HEPABEHCTB K PELICHUIO0 MaTEMAaTUYECKUX
3a/1a4 ¥ 3a/1a4 W3 pa3IMYHbIX 00JacTe HAyKU U pealibHOM KU3HU, MHTEPIIpETaIUs
MOJIYYEHHBIX PE3yJIbTaTOB.

DYyHKIUU U TPaPUKHU

I'padux xommnoszuruu Qyskiuit. ['eomerpudeckue o0Opa3bl ypaBHEHHN U
HEPABEHCTB Ha KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpruyeckue PyHKIUHU, UX CBOMCTBA U IPaPUKU.

I'padmyeckue MeTOABI pelIeHUs YpaBHEHHMH W HepaBeHCTB. [ paduueckue
METO/Ibl PELIEHNUS 3a/1a4 C NapaMETPaAMH.

Hcnonb3zoBanue rpapukoB QYHKIUN JUIsi MCCIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PELIEHUH 3aJad M3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Havayia MaTeMaTH4€CKOr0 aHAJIN3a

[IpumeHeHre NMPOU3BOJHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCThH U
sKkcTpeMyMbl. HaxoxaeHne Hanbobero 1 HAMMEHbIIEro 3HaYeHU I HeNpepbIBHOM
(GYHKIIMHN Ha OTpPE3Ke.

IIpuMeHeHre NPOM3BOMHOM Uil HAXOXKJICHHS HAWIy4dlIero peleHus B
NPUKIAIHBIX 3a/ladax, ISl OMNPENENIEHHs] CKOPOCTM U YCKOpPEHHMs IIpollecca,
3aJ1aHHOTO (hOPMYJIOi UK rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. IllepBooOpasHbie
sneMeHTapHbIX QyHKuui. [IpaBuna HaxoxaeHUs TepBOOOPa3HBIX.

Nurerpan. I'eomerpuyeckuil CMbICI HHTETpaia. Beraucnenue onpenenéHHOro
uHTerpana no gpopmyne Hetotona-Jleiionuna.

[Ipumenenne wHTerpaia A HaXOXKJIEHUS IUIOMANEH IMIOCKUX (GUryp u
00BEMOB T€OMETPUUYECKUX TE.

[Ipumepsbr pemenuit auddepeHIanbHbIX ypaBHEHUNH. MaremaTtuueckoe
MOJICJIMPOBAaHUE pEANbHBIX IMPOLECCOB C NOMOLIBI Au(depeHIruanbHbIX
YPaBHEHHM.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:xaaHCKOTr0 BOCIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKOMN MO3UIIMU 00YUYaIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUMCKOT0 O0IIEeCTBa, MPEACTABIECHUE O MATEMATHUYECKUX
OCHOBaX (DYHKIIMOHHPOBAHUS PANIMYHBIX CTPYKTYp, SBJICHHH, TMPOLEAYP
rpaxjaaHckoro  oOmectBa  (BBIOOpBI,  ONPOCBI W JIPYroe), yMEHUe
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C HUX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUJICHTUYHOCTH, YBKCHHS K
MPOILJIOMY M HACTOSIIIEMY POCCHUMCKONW MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHE K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATHX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HaHHUE JYXOBHBIX LEHHOCTEH pOCCUICKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO IMOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKECHUN HAYKU U IESITEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/Ia B IOCTPOCHHUE YCTOMUYMBOTO OYIyIIETro;

4) 3¢cTETH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIOYasl 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEHN, 00BbEKTOB, 3a/1a4, pEIICHU, pacCy>KIeHU, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3nyecKoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MaTeMaTHUYeCKHe 3HAHUA B
MHTEpecax 3/I0pOBOro U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 30pOBbIO (3I0pPOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTIIbIXa, peryispHas (pu3nvecKas aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYJy, OCO3HAaHHME IIEHHOCTH TPYAOJOOUS, HHTEpEC K
paziuuHbIM  cepaM  NPodEeCCHOHAIBHOM  NESITEIbHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW H €€ MPWIOKEHUSIMHU, YMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOP
Oynymeld mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC ILIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeéMaTH4ecKoMy  OOpa30BaHUIO U
caM00Opa30BaHUIO Ha MPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKHUX 3a/1a4 MATEMaTHICCKON HAIIPaBICHHOCTH;

7) IK0JIOrH4e€CKOro BOCIMTAHMS

c(OPMHUPOBAHHOCTh  DKOJIOTMUECKOW KYJIbTYpPhl, TIOHUMAaHUE BIUSHUS
COILIMAJIbHO-DPKOHOMHYECKUX MPOLIECCOB Ha COCTOSIHUE MPUPOJHOM U COLIMATIbHOMN
Cpenbl, 0CO3HAHHUE TJIO0ATBHOTO XapaKTepa dKOJOTHUECKHUX MPOOIeM, OpUCHTAITHS
HA TPUMCHEHHE MATeMAaTHYECKUX 3HAHWK JUIsl pemieHus 3a7ad B 00JacTu
OKpY’KaloIel cpefpl, MIAHUPOBAHUE IIOCTYNKOB U OLEHKH WX BO3MOXHBIX
MOCJIEICTBUM /IS OKPYKAIOILEH Cpeibl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU U OOIIIECTBEHHOM MPaKTUKH, TOHUMaHUE MaTeMaTUYeCKON
HAYKH KakK c(pepbl UeI0BeueCKOU NesTeIbHOCTH, ITANOB €€ Pa3BUTHSI U 3HAYUMOCTH
JUTSI pa3BUTHS ITUBUJIU3AIMY, OBJIAJACHHUE SI3IKOM MaTEMaTHKH U MaTeMaTHYeCKOU
KyJIbTYpPOH KaK CPEeICTBOM MTO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISATH TPOCKTHYIO
U UCCJIEIOBATEILCKYIO IEATEbHOCTh MHANBUAYAIBHO U B TPYTIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUA

ba3oBble jjoruyeckue aeicTBus:

BBIBILITh U XAPAKTEPU30BaTh CYILIECTBEHHBIE INPU3HAKM MAaTEMaTUYECKHUX
OOBEKTOB, MOHATUH, OTHOUIEHUM MEXIy HNOHATUAMH, (POPMYIUPOBATH
onpeeneHusl MOHATHM, yCTaHABIMBATh CYIECTBEHHbIN MPU3HAK Kiaccu(UKanuu,
OCHOBaHMS JJ11 0000IIECHUS U CPaBHEHUS, KpUTEPHUH POBOJAMMOIO aHAIIN34;

BOCIIpUHUMATh,  (OpPMYyIHpPOBaTb U  MPeoOpa3oBBIBATH  CYKJICHUS:
YTBEpAUTENIbHbIE U OTPULIATENIbHBIE, JUHUYHBIE, YACTHBIE U O0IIUE, YCIOBHBIE,

BBISIBJISITh MATEMATHYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJECHUSIX U YTBEPKACHUAX, MpeiaraTb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW U IPOTUBOPEUNN;

JiejaTh BBIBOABI C HCIIOJIb30BAHUEM 3AaKOHOB JIOTHMKM, ACAYKTUBHBIX W
VHJYKTUBHBIX YMO3aKIIOUYECHUN, YMO3AKJIFOUCHUH 10 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOATENIBHO J0KA3aTENbCTBA MATEMATHUECKNX YTBEPKICHUM
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAWBATh apryMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBObI;

BbIOMpATh crnocod pemieHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEUIEHUs, BRIOUpATh HaMOOJIee MOAXOJANINI C yUETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBareLCKe J1eCTBUA:



UCIIOb30BaTh BOMPOCHI KAaK HCCIEA0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCH,,  (PUKCHUPYIOUIME  MPOTHUBOpEUYUE,  MpodIieMy,
yCTaHaBJIMBaTh HUCKOMOE U JaHHOE, (OPMHUPOBATh THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIIHUI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN HKCIEPUMEHT, UCCIEIOBAHHE
10 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro o0beKTa, sBJIICHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMU, SBJICHUSIMU, MPOIECCAMMU;

CaMOCTOSATENLHO (OPMYIHUPOBATH OOOOIECHUS M BBIBOJBI MO PE3yIbTaTaM
NPOBENEHHOTO  HAOMIONEHMS, MCCIEOBAaHUSA, OILICHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TAKXKE BbIJIBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c nnpopmanueii:

BBISIBIISATH A€UIUTH UHPOpPMALIMU, JAHHBIX, HEOOXOJUMBIX Jig OTBETa Ha
BOIIPOC U JIJIS PEIICHUsI 3a]1a4u;

BBIOMpATh MH(DOPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATU3UPOBATH,
CHUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(OPMAITUIO PA3THUYHBIX BUJIOB U (pOopM
Ipe/ICTaBIICHUS,

CTPYKTYypHUpPOBaTh HMH(OpPMAINIO, MPEICTABIATh, €€ B pa3luyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadhUUueCcKH;

OIICHUBATh HaJIEKHOCTh uHbopmaIu o CaMOCTOSITEJILHO
c(hOpMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBepPcAJbHbIE Y4eOHbIe TeiCTBUSA

OO0menue:

BOCIIPUHUMAThL U (OPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
IEISIMU OOIIICHMS, ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PCHHUS B YCTHBIX
M TMHUCbMEHHBIX TEKCTaxX, JaBaTh TOSICHEHUS II0 XOJy peIICHUs 3ajaud,
KOMMEHTHPOBATH MMOJYYCHHBIN pe3ybTarT;

B X0Ji¢ OOCYXKJICHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAaeMON TEMBI,
npoOJeMBbl, pemaeMol 3aJadd, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEllIeHUs, COIMOCTAaBIATh CBOM CYXACHUS C CYXICHUSMH JAPYTMX YYaCTHUKOB
Jayanora, oOHapyXKUBaTh Pa3jMyue U CXOJICTBO TO3WIIHUM, B KOPPEKTHOUN dopme
dbopMyIIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKCHUS;

NPEACTaBIATh PE3yIbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIEIOBAHUS,
IIPOCKTa, CaAMOCTOSITEILHO BBIOMpPATh (opMaT BBICTYIUICHHUS € Y4ETOM 3ajad
MPE3CHTAIMN U 0OCOOCHHOCTEHN ayAUTOPUH.

PerynsiTuBHbIE YHHBEpPCAJIbHbIE YUeOHbIE AeiicTBHS
Camoopranusanus:



COCTaBJISITh IUIAH, AJITCOPUTM PEIICHUS 33/1a4d, BEIOUPATh CIIOCOO pelIeHus C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BApUAHTHI PEIIEHUH ¢ y4ETOM HOBOM MH(OpMAITHH.

CaMOKOHTPOJIb, IMONMOHAJILHBII HHTEJJIEKT:

BJIAJCTh HABBIKAMHM  TIO3HABATEIBHOM  peduieKCMM  Kak  OCO3HaHMUS
COBEPILIAEMbIX JCUCTBUN M MBICIHUTENBHBIX MPOILECCOB, X PE3YyJIbTaTOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJIA IMpollecca W pe3yibTaTa pelieHus
MaTeMaTUYECKON 3aJa4H;

PEeNBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEIICHUU 3aJ]1a4yH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HaWJCHHBIX OIMHOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTATa IEJIN U YCIOBUSIM, OOBSICHITH MPUIUHBI
JOCTIKEHUS WJIM HEIOCTHKEHUST PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eSITEJIbHOCTD:

MOHUMATh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboThl mMpU pEHIeHHH YYEOHBIX 3a7a4, MPUHUMATh IIeb COBMECTHOMU
NEeSATENbHOCTH, TJIAHUPOBATh OPTaHM3ALMI0O COBMECTHOM pPabOThI, pacmpeneisiTh
BU/JIBI pa0OT, IOrOBapUBaTHCs, 00CYKAATh MPOIECC U pe3yIbTaT paboThl, 000011aTh
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPyNNoBbIX ¢opmax paboThl (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YI€HAMU KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOETO BKJIaJa
B OOmU{A TPOAYKT TO KpUTEpHUsiM, CHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aUMOJICCTBHUSL.

NPEAMETHBIE PE3YJIBTATBI

K konmy obOyuenuss B 10 kJjacce oOydaromuiicss MOJYYUT CIIEIYIOIINE
npeAMETHbIE PEe3yIbTaThl MO OTJAEIbHBIM TeMaM paboyel MporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hayajga MaTeMaTUYECKOr0 aHAIU3a»:

Yucnaa v BBIYUCTCHUSA:

CBOOOJHO OINEpUPOBATh MOHATUAMH: pallMOHAIBLHOE YHCI0, OECKOHEYHas
nepuoAndecKas JApoOb, MPOLIEHThI, HPPALMOHATBLHOE YHUCJIO, MHOXKECTBA
palMOHATBHBIX U IEUCTBUTENBHBIX YUCEI, MOJYJIb JCUCTBUTEIBHOIO YUCIIA;

OPUMEHSATh JpOOM M TPOLEHTHI JUIsl pPEIICHUS NPUKIAJHBIX 3a1ad U3
pA3JIUYHBIX OTPACIIEU 3HAHUMN U PEATTbHOU KU3HU;

MPUMEHSITh MPUOTNKEHHBIC BEIYUCICHUS, PaBUiia OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3YJIbTaTa BbIYUCIICHUN;



CBOOOZIHO ONEpUpOBaTh TIOHATHEM: CTENEHb C IIeJIbIM II0Ka3aTeleM,
UCIIOJIb30BaTh MOAXOAANIYI0 (hOPMY 3aMUCH JIEUCTBUTENbHBIX YHCEI JIJISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEIACTABIICHUS JaHHBIX;

cBOOOZHO OMEpPUPOBATH MOHATHEM: apUPMETHUECKUNA KOPEHb HATypajJbHOU
CTEIICHH,;

CBOOOJIHO OTEPUPOBATH MOHATUEM: CTETICHb C PAllMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OIEPUPOBATH MOHATUAMM: JIOTapu(dM UKcHa, JAECATHUYHBIE WU
HaTypaJIbHbIE JIOTapU(PMBL;

cBOOOZHO ONEpUpOBaTh MOHATUAMU: CUHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCJIOBOTO apTyMEHTa;

ONEPUPOBATh MOHATUAMM: aAPKCHUHYC, aPKKOCUHYC M apKTaHT'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OIEpUPOBATh MOHATUSIMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWIIbHBIE YPABHEHUS U YPABHEHHU-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,;

OPUMEHATh pPA3lIUYHbIE METOJbl PEIICHUS pPALUOHAIBHBIX U JIPOOHO-
pAalMOHAIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ, HHTEPBAJIOB Ul PELICHUs
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH TMOHATUAMH: MHOTOWJIEH OT OJHOW MEepPEMEHHOM,
MHOTOYJICH C LENbIMU KO3(pPUIIMeHTaM1, KOPHU MHOTOUYJICHA, IPUMEHATD JeJICHUE
MHOI'OYJIEHa Ha MHOI'OYJIEH C OCTAaTKoOM, TeopeMmy besdy u teopemy Buera mus
peleHus 3a1ay;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CHUCTEMA JIMHEWHBIX YpaBHEHUH,
MaTpula, ONPEAECIUTENIb MATpULbl 2 X 2 W €ro TreOMETPUYECKUUA CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpEeAeNuTeNss 2 X 2 I BBIYUCIIEHMS €r0 3HAa4yeHus,
IPUMEHSTh ONPENCIIUTENN [JIl PEUIEHUs CHCTEMbl JIMHEHMHBIX YpPaBHEHUH,
MOJENUPOBATh PEAIBHBIE CUTYallMU C MOMOILIBIO CUCTEMBI JIMHENHBIX YPABHEHUH,
UCCIEN0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MAaTpUL] U OIPEACIUTENEH,
VUHTEPIIPETUPOBATD I10JyYEHHBIN pPE3yJIbTaT;

UCIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM JUisl TpeoOpa3oBaHUs
BBIPAKEHU;

BBITOJIHATH MpeoOpa30BaHMsl YUCIOBBIX BBIPAKEHUHN, COJEPKAIMX CTETICHH C
paLMOHAIIBHBIM I1I0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa JgorapupmMoB JUTSL npeoOpa3zoBaHus
J0orapu(pMUYECKUX BBIPAKECHUI;

cBOOOZHO ONEpUPOBATh MOHATHUAMHU: HppalOHAIbHBIC, MOKa3aTelIbHbIE U
norapu(MUUYECKUE YpaBHEHUS, HAXOAUTh UX PELICHUS C IOMOILBIO PABHOCHIIBHBIX
NIEPEXO0/I0B WA OCYIIECTBIISAA POBEPKY KOPHEM;



IPUMEHATbh OCHOBHBIE TPUTOHOMETpUUYECKHE (GOPMYJIbI Ul TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHUI;

CBOOOMHO OMEpHpOBaTh MOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHE,
OPUMEHATh HEoOXOoAumble (OpMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJICNIUPOBAaTh peajbHblE CHUTyallMM Ha $s3bIKe anreOpbl, COCTABIATH
BBIpQXKCHHS, YpaBHEHHUS, HEPABEHCTBA TI0 YCJIOBHUIO 3aJadd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEIIN C MCTIOJIb30BAHUEM aIlfapara aiareopsbl.

DOyHKUMH U TPaPuKu:

CBOOOJIHO ONEpUPOBATh MOHATUSAMU: (PYHKIUS, CIIOCOOBI 3a/jaHusl (PYHKIUH,
B3aMMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QyHKUMWA, Tpaduk QyHKOUH,
BBITOJIHATH 3JIEMEHTapHbIE MTPeoOpa3oBaHus rpaduKkoB QyHKIINIA;

CcBOOOZHO OINEpPUPOBATh MOHATUAMU: OOJIACTH OINpPEAEICHUS M MHOXECTBO
3HaUYCHUN (PYHKIMU, HYJIU QYHKUIKU, TPOMEKYTKHA 3HAKONIOCTOSIHCTBA,

CBOOOMHO OMepUpOBaTh TMOHATHAMH: UYETHbIE M HEUETHBIE (YHKIHH,
nepuoanyeckrie (GyHKIUHU, MPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYyMbI U
MUHUMYMbI (YHKIIMH, HAuWOOJblllee U HaUMEHbIIee 3HauYeHHe (QYHKIUU Ha
IPOMEKYTKE;

cBOOOJHO OMEPUPOBATH MOHATUAMHU: CTEMEHHAs (QYHKIUS C HATYPaJIbHBIM U
[ENbIM TOKa3aTeneM, rpa@uK CTENEeHHOW (PYHKIMH C HATypaJbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTeNeHU Kak (yHKIMU OOpPATHOW CTETEeHH C
HaATypaJbHBIM MOKa3aTeJIeM;

OTepUPOBATh TOHATUAMHM: JMHEHHAs, KBaJpaTU4YHAs W JIpOOHO-TMHEWHas
(YHKIMH, BHITIOTHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U MOCTPOCHHUE UX TPapUKOB;

CcBOOOZHO OIEpUpOBaTh MOHATHAMH: IOKa3aTelbHas M Jorapudmuyeckas
(GyHKUMU, WX CBOMCTBA U TrpauKH, HUCMOJIH30BATh UX Tpa@UKUA IS pElICHUs
YPaBHEHHI;

CcBOOOZHO ONEpUPOBATh MOHATUSAMHU: TPUTOHOMETPUYECKAsT OKPY>KHOCTbD,
orpeziesieHue TPUTOHOMETPUUECKUX (DYHKLUN YUCIOBOIO apryMeHTa;

UCIOJIb30BaTh rpaduku (GYHKIMA JJI9  MCCIENOBAaHUA IMPOLECCOB U
3aBUCHMOCTEH MPH PEUICHUH 3a1a4 U3 IPYruX y4eOHBIX MPEAMETOB M peajbHOU
KHU3HU, BBIpAXaTh (HOPMyIaMH 3aBUCUMOCTH MEKy BETUUMHAMU;

Havajiia MaTeMaTH4eCKOro aHAJIN3A:

CBOOOJTHO ONEPHUPOBATH MOHATHAMU: apuMeTHdecKass U TeOMeTpUYecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIAsi T€OMETPUIECKasi MPOTPecCcus, JUHEHHBIA U
HKCMOHEHLIUATIBHBIN POCT, (POPMYJIa CI0KHBIX MTPOLIEHTOB, UMETH MPEICTABICHHUE O
KOHCTAHTE;

UCIOJIb30BaTh MPOTPECCUM MJIA PEUICHUs pealbHbIX 3a/Jay MPUKIATHOTO
XapakTepa,



CBOOOJTHO ONEPUPOBATH MOHITHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHUSI
MOCJIE0BATENBHOCTEH, MOHOTOHHBIE M OIPAHUYEHHBIE MOCIEAOBATEIbHOCTH,
MOHUMAaTh OCHOBBI 3apOXKJICHUS MATEMaTUYECKOr0 aHaIW3a Kak aHalln3a
OCCKOHEYHO MaJIbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: HEMIPEPHIBHBIE QYHKIIUU, TOUYKH Pa3phbiBa
rpadguka GyHKIIMH, aCUMIITOTHI Tpaduka GyHKIINY;

CBOOOJHO OMNEepUpoOBaTh MOHATHUEM: (QYHKIIMS, HEMpephiBHAsS Ha OTPE3KeE,
MPUMEHSITH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUN JUTSI pEIICHUS 3a]1a4;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMHU: TIEpBasi W BTOpas TMPOU3BOJHBIC
byHKIIMY, KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIISATh MIPOU3BOJIHBIE CYMMBI, MPOU3BEICHUSI, YACTHOIO U KOMIIO3UIIUU
IBYX (DyHKIMH, 3HATh TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh TEOMETPUYECKUN U (U3UYECKUN CMBICT MPOU3BOJHOM IS
peleHus 3a1ay.

MHoxkecTBa M JIOTHUKA:

CBOOOJTHO  OMEpPUPOBATh  TOHATHSIMHU: MHOXKECTBO, OMNEpaluu  Haj
MHOXECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJi1 ONUCAHUS PEATbHBIX
MPOLIECCOB U SIBJICHUH, IPU PEIICHUH 3aJ1a4 U3 IPYTUX YYEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATHUSIMH: OIPEICICHUE, TEOpeMa, ypaBHEHHUE-
CJIeICTBHE, CBOMCTBO MaTeMaTUYECKOro 00OBEKTa, 10Ka3aTEIHCTBO, PABHOCHIIbHbIE
YPaBHEHHS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kJjacce oOyyarolIMiics MOJYYUT CIEIYIOIINE
PEIMETHBIE PE3yJIbTAThl TIO0 OTACIBbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOT0 aHaAITN3ay:

Yucnaa v BBIYUCTCHUSA:

CBOOO/IHO OMIEPUPOBATH MOHATUSIMU: HATYPaIbHOE U 1€10€ YUCII0, MHOYKECTBA
HATypaJIbHBIX U IEJIBIX YHCEJI, UCIIOIb30BaTh NPU3HAKHU JCIUMOCTH LIEJIBIX YUCET,
HOJl u HOK HarypanbHBIX 4uCeN IJI1 pEuIeHUs 3aJad, MPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJHO OIEpUpPOBATH TMOHSITHEM OCTaTKa IO MOJYJI0, 3aluChIBaTh
HaTypaJIbHbIE YHCIIA B PA3TMYHBIX TO3UIITMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OMEPUPOBATH IMOHATHUAMH: KOMILUIEKCHOE YHCIO M MHOXKECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPUUECKON (PopMe, BHITIOTHATH apuMETHUECKUE OMepalud ¢ HUMHU U
n300paxaTh Ha KOOPJUHATHOU INIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CcBOOOZIHO ONEpUPOBATh MOHATHUSAMHU: HppalOHAIbHbIE, MOKa3aTelbHbIE U
jgorapu(MUUYECKHE HEpPAaBEHCTBA, HAXOAUTb HUX PEUIEHUS C  I[IOMOIIBIO
PaBHOCHJIBHBIX IEPEXO/IOB;

OCYLIECTBJIATh OTOOpP KOpPHEH NpH pPEIIEHUH TPUTOHOMETPUYECKOrO
YpaBHEHMUS;

CBOOOZHO ONEpUPOBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (OPMYJbI  JUJII  PELIEHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CcBOOOJHO ONEPUPOBATh MOHATUSIMU: CHCTEMA U COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PAaBHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEW pallMOHANIbHBIX, HPPALMOHAIBHBIX, [TOKA3aTEIbHBIX U
aorapu(MUUECKUX YpaBHEHHUHN U HEPABEHCTB;

peumarb palMOHAJIbHBIE, UppalrOHaIbHbIE, [IOKa3aTeJIbHbIE,
jgorapuMHUYECKHEe UM TPUTOHOMETPUYECKHE YpPaBHEHUSI M HEPaBEHCTBA,
COZIEpIKaIlle MOJIYJIM U TIapaMeTphl;

OPUMEHATH TpadudyecKrue METOIbI /Ul PEIICHUS] YPaBHEHU U HEPaBEHCTB, a
TaK)K€ 3a/1a4 C apaMeTpaMu;

MOJICIMPOBaTh peajlbHble CUTyalldd Ha S3bIKe€ anreOpbl, COCTABIATH
BBIPAKECHUSI, YPABHEHUS, HEPABEHCTBA W HUX CHCTEMBbI IO YCJIOBHUIO 3a/ayH,
UCCIIEJIOBATh IOCTPOCHHBIE MOJEIM C HCIOJb30BaHHWEM armrmapaTta anreOpsl,
MHTEPIPETUPOBATH NOJYUCHHBIN PE3YIIbTAT.

DOyHKUUHN U TPAPUKU:

CTpOUTh TpadUKU KOMMIO3UUMU (PYHKUUMNA C MOMOILBIO 3JIEMEHTAapHOTrO
MCCIICJIOBAHMS U CBOMCTB KOMITO3UILIUU ABYX (YHKIIHII;

CTPOUTH F'€OMETpUUYECKUE 00pa3bl ypaBHEHU U HEPABEHCTB HAa KOOPIMHATHOM
IUIOCKOCTH;

CBOOOJHO  ONEpUPOBaTh MNOHATHUSAMHU: TpapUKH TPUTOHOMETPUUECKUX
byHKIINH;

OPUMEHATh (QYHKIUM JJI1 MOJCJIHMPOBAHMUS M HUCCIEIOBaHUS pealbHbIX
IIPOLIECCOB.

Havana MmaTeMaTH4yecKOro anajamsa:

UCTIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIIEOBaHUS (DYHKIIMU Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOAWTh HauOoJblllee ¥ HAUMEHbIIEE 3HaUCHUs (PYHKIIMM HENPEPBIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh IMPOU3BOJHYIO ISl HAXOXKJEHHS HAWIY4lIero penieHus B
IPUKJIAJHBIX, B TOM YUCJIE COLMAIIBHO-DKOHOMUYECKUX, 3a/1a4ax, JJIs1 ONPEACICHUS
CKOPOCTH U yCKOPEHUS IIpoLecca, 3alaHHOro GopMyJIoi WK rpagukom;



CBOOOJTHO  OMEPUPOBATH TMOHATHAMHU: TEpPBOOOpa3Hasi, ONpeneIEHHBIH
UHTErpaj, HAXOAWUTh IEPBOOOpA3HbIC AIEMEHTAPHBIX (PYHKIUH U BBIYUCIATH
uHTerpan no popmysne Herotona-JIeitonuna;

HAXOJUTh TUIOMIAIHN TUIOCKUX (GUTYP U 0OBEMBI TEIT C TOMOIIBIO HHTETPAA;

UMETh NPEACTAaBICHUE O MATEMATHYECKOM MOJEJIMPOBAHUM Ha IMPUMEPE
coctaBiieHus TUQdepeHIInaNbHBIX YPaBHEHHUI;

pemiath NpUKIAIHBIE 3a7a4d, B TOM YHUCJIE COLUATIBHO-3KOHOMHYECKOTO U
($u3nYecKoro xapakTepa, CpeJCTBAMH MaTeMaTHYECKOTO aHaJIHN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KonuyectBo yacos DJIEeKTPOHHbIE
No 11/ HauMeHoBaHMe pa3/je/ioB U TeM (uu¢posbIe)
) NPOrpamMMmbl Bcero Kontpoabubre | Ipakruyeckue o0pa3oBaTe/bHbIE
padoThl padoThI pecype
MHO0X€CTBO 1€HCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
5 @®yukuuu u rpapuku. CreneHHas QyHKIUSA 12 |
C 1IeJIbIM NTOKa3aTeaemM
3 ApudpmeTnueckuii KOpeHb N-0i CTEIEHH. 15 |
WppanmoHnanbHble ypaBHEHUS
4 [ToxazarenbHast pyHkuus. [lokazarenbHbie 10 |
YPaBHEHHUS
5 Jlorapudmudeckast GyHKIHS. 18 1
Jlorapudgmuueckue ypaBHEHHs
6 TpuronomeTpruyecKkue BbIpaXCHUS U ” 1
YpaBHEHHUSA
7 [TocnenoBaTebHOCTH U TPOTPECCUU 10 1
8 HenpepsiBable pyukmuu. [IponsBoaHas 20 1
9 [ToBTOpeHme, 0000IIEHNE, CUCTEMATH3AIIHS 5 !
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 9 0




11 KITACC

KoanuecTBo 4acos JIeKTPOHHbIE
No 11/ HaunMeHoBaHMe pa3ie/ioB U TeM (uudposrbie)
) NPOrpamMmsbl Bcero Konrpoaensie | - Ilpakriieckne o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecype
| HccnenoBanue GyHKIHUNA ¢ TTOMOIIBIO ” |
MIPOU3BOAHOMN
2 [TepBooOpasHasi 1 MHTETpa 12 1
3 ['paduxu TpUroHoMeTpuyeCcKuX QyHKIHM. 14 ]
TpuronomeTpruyeckrue HEpaBeHCTBA
4 HppanuoHanpHble, IOKa3aTENbHBIE U 24 |
JorapupMuUecKue HEpaBeHCTBA
5 KommuiekcHbie uncna 10 1
6 Harypanbnble u nensie yucna 10 1
CucreMsl pallMOHaIbHBIX, HPPALUOHAIBHBIX
7 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUU
8 3ana4yu ¢ napaMmeTpamu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CCTeMaTU3allUs 16 |
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 9 0




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMOBI

10 KUIACC

Koxa
NpoBepPsieMoOro
pe3yJbTarTa

1

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero o0mero 00pa3oBaHus

Yucna 1 BEIYUCIIEHUSA

1.1

OnepupoBaTh MHOHATHAMM: pALUOHAIBHOE U JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATHYHAS IpOOb, IPOLIEHTHI

1.2

BommonusaTe  apudMeTnueckue Omepaludd € palMOHANbHBIMU U
JNEHCTBUTENbHBIMU YUCIIaAMU

1.3

BoimonHATs  NpUOMIKEHHBIE — BBIYMCICHUS,  WCIOJB3YsS  IpaBUiIa
OKpYIJICHUS, IeJIaTh IPUKUIKY U OLEHKY pe3ysibTaTa BbIUMCICHHUN

1.4

OnepupoBaTh NMOHATUSIMU: CTENEHb C LENbIM IOKAa3aTeJIeM, CTaHIapTHAs
¢dopMa 3anucu AEUCTBUTEIBHOIO YKCiIa, KOPEHb HATYypaJbHOW CTENEHU;
MCIIOJIb30BaTh MOJIXOAIIYI0 (POPMY 3allUCU JAEUCTBUTEIbHBIX YUCEN IS
pelIeHus IPaKTUYECKUX 3a1a4 U MPEICTaBICHUs JaHHbIX

1.5

OnepupoBaTh MOHATHSMH: CHHYC, KOCUHYC M TaHI'€HC IPOU3BOJIBHOIO
yIJla; WCIOJIb30BaTh 3alUCh IPOM3BOJIBHOTO YIJIa depe3 oOpaTHbIE
TPUTOHOMETpHUYECKHEe (PyHKLINU

YpaBHEHMs U HEPABEHCTBA

2.1

OHCpHpOBaTB MOHATHUAMMUA: TOXACCTBO, YPABHCHHUC, HCPABCHCTBO, LCJIOC,
palrOHAJIBHOCL, HppaluOHAJILHOC YpaBHCHUEC, HEPaBCHCTBO,
TPUTOHOMCTPUYICCKOC YPABHCHUC

2.2

BoimonusaTe mpeoOpa3oBaHUs TPUTOHOMETPUUYECKUX BBIPAXKEHUH H
peliaTh TPUTOHOMETPUYECKUE YPaBHEHUS

2.3

BoinonHATe npeoOpa3oBaHus LEbIX, PALIMOHAIBHBIX U UpPAllMOHAIbHBIX
BBIDAXKEHUM M penlaTb OCHOBHBIE THUIBI LEJIbIX, PALMOHAIBHBIX H
VPPALMOHAIIbHBIX YPAaBHEHUI U HEPABCHCTB

24

HpI/IMeHSITb YpaBHCHHA W HCPABCHCTBA I PCIICHHA MATCMATUUYCCKHUX
3a/1a4 U 3a/1a4 U3 pa3In4HbIX 00J1acTeil HAyKU U peaabHOU KU3HU

2.5

MO,Z[CJ'II/IpOBaTL PCaJIbHBIC CUTyallUU Ha SA3BIKC anre6pbl, COCTaBJIATH
BBIPpAXKCHUS, YPABHCHUA, HCPABCHCTBA IO YCJIOBUIO 3ala4U, UCCIICA0BATH
MMOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allriapara aJIFe6pI>I

OyHKIUN U TpadUKU




OnepupoBaTh MNOHATUAMHU: (QYHKIMS, CIOCOOBI 3aJaHUsl (PYHKIIHH,

3.1 o0yacTh oOmpeAeNieHussT M MHOXECTBO 3HAuYeHHUW (QYHKIWH, Tpapuk
GbyHKIIMH, B3aUMHO oOpaTHbIC (PYHKITUN
39 OnepupoBaTh MOHATHAMHU: YETHOCTh M HEUYETHOCTh (YHKUUU, HYJIH
' GyHKIMH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA
33 Hcnonp3oBate rpaduku GyHKIUHN U1 penieHnus ypaBHeHUN
3.4 Crpouth W uWTaTh TrpadUKU JHHEHWHOW (YHKIMH, KBaJpaAaTUIHOU
' GbyHKIUY, cTeNeHHON (QYHKINU C IeNbIM MT0Ka3aTeaemM
Hcnonp3oBate rpaduku (QYHKOUA JIS HCCIENOBAHUS TIPOIECCOB H
35 3aBHCHUMOCTEH NpU pelIeHHH 33Jay U3 JAPYTuX Y4YEOHBIX MPEAMETOB U
' peasibHOM  JKM3HM, BBIpakarb (opMyramMH 3aBUCUMOCTH  MEXIY
BEJTMYUHAMU
4 Havana maremaTH4eckoro aHaiamnsa
41 OnepupoBaTh TOHATHUSIMH: TIOCIEIOBATEIBHOCTh, apudmeTHueckas Hu
' reoMeTpuyecKasi Iporpeccuu
OnepupoBaTh MOHATHSIMH: OECKOHEUHO YOBbIBaroIass reoMeTpHuecKas
4.2 mporpeccusi, cymMmMa OECKOHEYHO YOBIBAalOIIEH TeOMETPUUYECKOM
porpeccuu
43 3aaBath MOCIEA0BATEIHLHOCTH PA3IMYHBIMU CIOCOOAMHU
44 Hcnonb3oBaTh CBOMCTBA MOCIENOBATEIBHOCTEW W MPOTPECCHl A
' pelIeHus: peasbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa U JIOTUKA
5.1 OnepupoBaTh MOHATUSAMU: MHOXKECTBO, OTIEPAIIUU HAJl MHOYKECTBAMU
Hcnonp3oBaTh TEOPETUKO-MHOKECTBEHHBIN —ammapaT Jis OINHUCAHHS
5.2 peanbHBIX MPOIECCOB U SBJICHUN, IPU PEIISHUH 33724 U3 APYTHX YU4EOHBIX
peIMETOB
53 OnepupoBaTh  TMOHATUSIMHU:  OINpEJICJIICHHE, Teopema,  CJEICTBHE,
' JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus
pe3yJabTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHITUSAMM: HATypalbHOE, IEJNOE YHCIIO; HCIOJIb30BATh
1.1 MPU3HAKK JIETMMOCTH LENbIX YHCEN, PAa3JIoKeHHE Yhcia Ha MPOCThIC
MHO>KUTENH JUIsI PEIICHUs 33124
1.2 OrnepupoBaTh NOHATHEM: CTENEHB C PALIMOHAIBHBIM IIOKA3aTelIeM




1.3

OnepupoBaTh NOHATUAMU: JIOTapU(PM UKCia, JECITUYHBIE U HATYpaJIbHbIE
norapupMbl

YpaBHEHMs U HEPABEHCTBA

2.1

[IpumeHsTh cCBOICTBAa CTeMEHU Uid MpeoOpa3oBaHUs BBIPAKCHHIH,
ONEepUPOBATh MOHATUSIMU: IOKA3aTEIbHOE YpPaBHEHUE M HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI MOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

2.2

BremmonusaTe npeoOpa3oBaHMs BBIPAXEHHM, COAEp)KAMIMX JOTapU(PMBbL;
OTIEpUPOBATH MOHATUSMU: JTOTapUPMHUUECKOe YpaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUITBI TOTapU(PMHUUECKUX YPaBHEHUI 1 HEPABEHCTB

23

Haxoauts perieHus npocTelImux TPUroHOMETPUYECKIX HEPABEHCTB

24

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEWHBIX YPAaBHEHUH U €€ PEIICHNUE;
UCIIOJIB30BaTh ~ CHCTEMY JIMHEWHBIX YPaBHEHUM JUIA  pELICHUs
MIPaKTUYECKUX 3a/1a4

2.5

Haxomuts  pemieHuss  OPOCTEHINMX  CHUCTEM U COBOKYIIHOCTEH
palMOHAIBHBIX YPABHEHUN U HEPABEHCTB

2.6

MO,Z[GJIPIpOBaTL pPCaJIbHBIC CUTyallUU Ha S3BIKC anre6pbl, COCTaBJIATH
BBIPpAXKCHUSA, YPABHCHUA, HCPABCHCTBA U CHUCTCMBI IO YCJIOBUIO 3a/1a4H,
HCCIICA0BATh IMTOCTPOCHHBIC MOJCIIN C UCITIOJIb30BAHUCM aIlriapara anre6p1>1

OyHKIMH U TpaduKu

3.1

OnepupoBaTh TMOHATHAMH: TEpHOAWYECKas (QYHKIUSA, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKU SKCTpeMyMma (pyHKUMH, HauOosbliee U
HalMEHblIee 3HauYeHUs! (PyHKIMM Ha IPOMEXYTKE; UCIOIb30BATh UX IS
uccienoBaHus QyHKIMH, 3aJaHHOM IrpaduKoM

3.2

OnepupoBaTh NOHATUIMHU: TpadUKH TOKA3aTEIbHON, TOrapuPpMUUECKON U
TPUIOHOMETPUYECKUX (DYyHKIMI; H300pakaTb HX HAa KOOPIMHATHOM
IUIOCKOCTH U UCTIOJIb30BaTh JJIs pEILIEHHs] ypaBHEHHUI U HEPaBEHCTB

33

N300paxkaTh Ha KOOPAMHATHON IUIOCKOCTH TIpapuKd JUHEHHBIX
YpaBHEHUH W UCIHOJb30BaTh HUX Ul PEIICHUS CUCTEMbl JMHEHHBIX
ypaBHEHUH

3.4

Ucnonb3oBate rpaduku (yHKIUN A8 KCCIEIOBAHUS TPOIECCOB H
3aBUCUMOCTEH U3 APYTUX YICOHBIX AUCIUILTAH

Hauana maTemaTtnueckoro aHaimsa

4.1

OnepupoBaTb NOHATUAMU: HENpepbIBHAA (QYHKIMS, MPOU3BOAHAL
GYHKIMM; HCMONb30BaTh TIE€OMETPUYECKH U (U3MUECKHil CMBICI
MIPOM3BOTHOM IS PEIIeHUs 3a/1a4

4.2

Haxoauth  npou3BOAHBIE  IIEMEHTAapHBIX  (QYHKIUH, BBIYUCISTH
IPOM3BOJIHBIE CYMMBI, IIPOU3BEIEHHS, YACTHOTO (DYyHKIIMH

4.3

Wcnons3oBarth MMPOU3BOAHYIO JIIL HUCCIICAOBaHUA (I)yHKI_[I/II/I Ha
MOHOTOHHOCTb M 3KCTPEMYMBEI, IPUMCHATL PE3YJIbTAaTbl UCCIICAOBAHUA K
MOCTPOEHHUIO rpapuKoB




Hcmons30BaTh MMPOU3BOAHYIO IJId HAXOXICHHA HAWIIYULICTO PCUHICHUA B

44 IIPUKJIAJHBIX, B TOM YHCJIE COLUAIBHO-2KOHOMUYECKHX, 3a7a49ax

45 OnepupoBaTh MOHATHUSAMH: TEpPBOOOpa3Hass ¥ HWHTErpal; MOHUMATh
' FeOMETPUYECKUN U (PU3NYECKUN CMBICT UHTErpaja

46 Haxonute mnepBooOpa3Hble 3J€MEHTapHbIX  (QYHKIMHA, BBIYMCIATDH
’ uHTerpai o gopmyne Hetorona — JleitOnuma

47 Pemarts nmpukiazHele 3a1a4u, B TOM YUCJIE COLMATIbHO-I)KOHOMUYECKOTO U

(1)I/I3I/I‘IGCKOI"O XapaKkTepa, CpeaACTBAMA MATEMATHYCCKOI'O aHaJIn3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon
1 Yucna v BIYUCICHUS
Pammonanbupie  uymucna. OOBIKHOBEHHBIE M JIECATHYHBIE JpoOW, TMPOLEHTHI,
OeCKOHEUHbIE  TEepUOJMUecKue  Jpodbu.  ApudpMmeTHyecKkue  omepamud  C
1.1 paloHaIbHBIMU YHCIIaMU, MpeoOpa3oBaHUs YUCIOBBIX BblpakeHUM. lIpumenenue
npobeil ¥ MPOIEHTOB JUIsl PELIeHUs MPUKIAIHBIX 3a/ad U3 Pa3iIMyYHbIX OTpaciei
3HAHUM U peaIbHOM )KU3HU
JerictBuTenbHble  4yMcia.  PanMoHanbHblE WU UPPALMOHAIBHBIE  YHCIA.
1.2 Apudmerndeckne omnepanuu C ACWCTBUTEIBHBIMH YHcIamMH. [IpuOmmkEéHHBIE
BBIYMCIICHUS, IPaBUIa OKPYTJICHUS, TIPUKHUIKA U OL[CHKA pe3yJIbTaTa BIYMCICHUI
Crenenp ¢ mensiM mokaszareneMm. CranpmaptHas ¢opma 3amucu JIeHCTBUTENBHOTO
1.3 | ugumcna. Mcnonp3oBaHue MOAXoAAmied (OpMBI 3amncu EHCTBUTENBHBIX YHCEN IS
pelIeHNs MPaKTUUECKUX 3a]]a4 U IPECTaBICHUS JaHHBIX
L4 Apudmernueckuii KOpeHb HaTypaJbHOW creneHH. JleWcTBus ¢ apudmMeTHuecKuMu
' KOPHSIMH HAaTypaJIbHOU CTENIEHU
L5 CuHyC, KOCMHYC W TaHIE€HC YHCJIOBOIO aprymeHra. ApKCHHYC, AapKKOCHHYC,
apKTaHI€HC YHCIOBOIO apryMeHTa
2 YpaBHEHHsI 1 HEpABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa3oBaHUs
9 IIpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKCHUMN. OcHoBHBIE
’ TPUTOHOMETpUYECKHe (POPMYJIbI
)3 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTof
UHTEPBAJIOB
2.4 | Pemenue Hensix u JpoOHO-palMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB
2.5 | Pemenue uppallMOHaJILHBIX YPaBHEHUN U HEPABEHCTB
2.6 Pemrenne TpuroHOMETpUYECKUX YPAaBHEHHUM
57 [IpumeHeHne ypaBHEHHMI M HEPABEHCTB K PEILICHUIO MATEMAaTUYECKUX 3a/1a4 U 3a/1a4
’ U3 PA3IMYHBIX 00JIACTeH HAYKH U PeaTbHOM KU3HH
3 OyHKIIMU U Tpaduku
31 OyHkuus, cnocodsl 3amanus ¢yHkuuu. ['padux yHkumu. BzaunmuHo oOpaTHbIE
' byHKIUH
39 OOnacte ompenereHUs W MHOXKECTBO 3HaueHWH ¢yHkumu. Hymm QyHKIum.

IIpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKLIUU




313 Crenennas GyHKIUS ¢ HATYpaJbHBIM U IIEJIBIM TIoKa3zareneM. E€ cBoiicTBa u rpaduxk.
’ CgoiicTBa 1 rpaduK KOPHS 7-0i CTETICHU
3.4 TpuroHnomeTpudeckass OKpY>KHOCTb, OMPEIEICHHE TPUTOHOMETPUYECKUX (PYHKIIHIA
' YHCIIOBOTO apryMeHTa
4 Hauana maTemaTuueckoro aHaianza
41 IlocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHus MOCIEA0BATCILHOCTEH. MOHOTOHHEIE
’ MIOCJIEI0BATENILHOCTH
ApudmeTndeckass W TEOMETpPHUYECKas TPOTPECCHH. beckoHedHo yObIBaromas
4 | TEOMETpHYECKas MpOrpeccus. Cymma OeckOHEYHO YOBIBalOIIEed TeOMETPHUYECKON
' nporpeccuu. Popmysna CIOXKHBIX HPOLEHTOB. VCHoap30BaHWE MPOTpPecCUM Ui
peuIeHus peasibHbIX 3aJa4 MPUKIIATHOTO XapaKTepa
5 MHoOkecTBa 1 JIOTHKA
MHoxecTBO, omnepanuu HajJ MHOXecTBamH. [luarpammbl Oitnepa — Benna.
5.1 [IpuMeHeHne TEOPETHUKO-MHOKECTBEHHOIO armapara g ONUCAaHUs pPeallbHbIX
MIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 APYTUX yUeOHBIX MPEAMETOB
5.2 Onpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BIYUCIICHUS
1.1 Harypanbnblie u nensie yncna. [Ipu3Haky JenMMOCTH LEIbIX YUCEN
1.2 Cremnenb ¢ paliioHaIBHBIM MoKa3arenaeM. CBOWCTBa CTETICHU
1.3 Jlorapudm yucna. JlecaTuaHbie U HATYpadbHbIC JOTapu(MbI
2 VYpaBHEeHUs 1 HEPABEHCTBA
2.1 [TpeoOpa3oBanue BBIPAKEHHIA, COAECPIKALINX JIOTAPU(DMBI
27 [Ipeobpa3oBaHue BbIpaXEHHI, COAEPIKALIUX CTENIEHH C PAIllHOHATBHBIM
' HOKa3areyieM
2.3 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
24 ITokasaTenbHbIe ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHUsI U HEPABEHCTBA
26 Cucrembl JNMHEWHBIX ypaBHEHUH. PemieHue mNpUKIaaHBIX 3a7ad C IOMOIIBIO
' CUCTEMBI JINHEWHBIX YPAaBHEHUU
2.7 Cuctembl 1 COBOKYITHOCTH pallMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHHH, CHCTEM M HEPABEHCTB K PEIICHHI0 MaTeMaTHYECKHX
' 3a/1a4 U 3a]1a4 U3 pa3IUYHbIX 00JacTell HayKu U peanbHON )KU3HU
3 OyHKIMU U TpaduKu




Oyukuus. [lepuonuueckue ¢QyHkiuu. [IpoMeXyTKH MOHOTOHHOCTH (DYHKIIMH.

3.1 Makcumymbl 1 MHHUMYMBI GyHKIMH. HamOosnblliee ¥ HavMEHbIIIEe 3HAYCHUE
(GYHKIIUU Ha IPOMEKYTKE

3.2 Tpuronomerpuieckne GyHKINU, X CBOHCTBA U Tpa(uKH

33 [TokazarenpHas u norapudmuueckas pyHKINUU, X CBOMCTBA U rpaduku

3.4 Hcnons3zoBanne rpadgukoB GyHKIMHA 1)1 PEIICHHUS YPaBHEHUN U IMHEWHBIX CHUCTEM
Hcnonb3oBanue rpadukoB GYHKUMHA IS0 KCCIEOBAHUS  IPOLIECCOB U

3.5 3aBHCUMOCTEH, KOTOpbIE BO3HHKAIOT IMPH PEUICHWH 33734 W3 APYTruX Y4eOHBIX
MPEIMETOB U pEATbHOMN )KU3HU

4 Hauana matemaTuueckoro aHaiamnsa

4.1 HenpepsiBabIie pyHKIIMU. METOT HHTEPBAIOB JIJIs1 PEIICHHS HEPABEHCTB

4.2 [TpousBonnas ¢pynkuuu. ['eomerpudecknii 1 GU3NYECKHIA CMBICI TPOU3BOTHOM

43 [TpousBoaHbie 3MeMeHTapHBIX (GyHKUIUNA. DOpMYIbl HAXOXKIEHUS MPOU3BOTHON

' CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKITUI

[IpuMeHeHne mTPOU3BOAHOM K HCCIAEAOBaHUIO (YHKIMA HAa MOHOTOHHOCTh H

4.4 skcTpeMyMbl. Haxoxnenrne HanOoNbIIero 1 HauMeHbIIero 3Ha4eHus (PyHKIUN Ha
OTpE3Ke
[IpumeHneHne NpoU3BOAHOM ISl HAXO0XKIEHUS HAaWTYYIIEero pelieH s B IPUKIIaHbIX

4.5 3ajayax, AJs OINpeAeNieHUs CKOPOCTH Ipoliecca, 3aJaHHOro (opmysnoi wuimu
rpagukoM

4.6 [TepBooOpasnas. Tabmauia nepBooOpa3HbIX

47 WuTerpan, ero reoMeTpudeckuii 1 GU3NIecKuil CMBICI. BhIuncieHne naTerpaia mno

¢dopmyne Hetorona — JleliOHuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBLHOM
IMPOT'PAMMBI CPEJHETO OBIIIEI'O OBPA3BOBAHMUSI

Kon
NMpoBepsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHON MPOrpaMMbI CpeHero 001ero
o0pa3zoBaHus

Bnanenne MerogamMu J0Ka3aTeNbCTB, alTOPUTMAMM pPELICHHS 3a]ad;
yMmeHue (opMynIHpoBaTh W OINEPUPOBATH IOHATHUSAMH: OIpEJCIICHHE,
aKCcMoMa, Teopema, CIEJCTBUE, CBOMCTBO, MPU3HAK, J0KA3aTEIbCTBO,
paBHOCWIBbHBIE (POPMYIMPOBKU; IPHUMEHSTh UX; yMEHHE (POPMYIUPOBATH
0o0paTHOE M MPOTUBOIIOJIOKHOE YTBEP)KICHHE, MPUBOIUTH NMPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIB30BAaTh METOA MaTeMaTH4ecKOoW WHIYKIUH;
NPOBOJIUTH JOKa3aTeNbHbIE PACCYXJCHUS TIpH pELICHWH 3a1ad,
OLICHWBATh  JIOTMYECKYIO TPAaBWIBHOCTh  PAaCcCyKACHUH;  yMEHHE
ONEpPUPOBATH MOHATHSIMH: MHOXKECTBO, MOAMHOXKECTBO, OMEpaLdU Hal
MHO)KECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHO)KECTBEHHBIH
ammapar JJisl OITMCAHUs PEATBHBIX MPOILIECCOB U SIBICHUI U NIPU PEIICHUU
3aa4, B TOM YHCJIE€ W3 JPYTHX YYeOHBIX MpPEAMETOB; YMEHHUE
OTIepPUPOBATH MOHATHAMU: Tpad, CBA3HBIN Tpad, nepeBo, MUK, Tpad Ha
IUIOCKOCTH; yMEHHME 3aJaBaTh M OMNHCHIBaTh TIpadbl Pa3IUIHBIMU

croco0aMu; UCIOJIb30BaTh Ipadbl PU PELICHUH 3a/1a4

Vmenue OIICPHUPOBATL INMOHATUAMMU: HATYpPaJIbHOC YMUCJIO, LCJIOC YHCIIO,
CTCIICHDb C LOCJIBIM IIOKAa3aTCJIEM, KOPCHb HaTypaHLHOﬁ CTCIICHH, CTCIICHDb
C panuoHaJIbHbIM IIOKa3aTecicMm, CTCIICHb C JIEHCTBUTEIIHLHEIM
IIOKa3aTciieM, J'IOI‘apI/ICI)M YquciJia, CHUHYC, KOCUHYC H  TAQHI'CHC
IMPOMU3BOJIBHOI'O0 4YHCJId, OCTATOK II0 MOAYJIO, PalHOHAJIBHOC YHUCIIO,
HppauOHAJILHOC quciio, MHOXECTBA HaTypaJIbHbIX, OCIabIX,
palliOHAJIbHBIX, JIEHCTBUTEIIBHEBIX quceii; yYMCHHE  HCIIOJb30BaTb
IpU3HAKHU AOCIMMOCTH, HaMEHBIIHNH O6II_II/II>'I JACINTECIIb U HAMMCHBIICC
06mee KpaTHOE, aJITOPUTM EBKJ'H/I}la IIpH pCUICHUH 3aa4; 3HAKOMCTBO C
pa3siInIHbIMU MMO3UITMOHHBIMH CHUCTEMaMHU CUHUCJICHUA, YMCHUC
BBIIIOJIHATEh BBIYHCIICHHE 3HAYCHUM H HpeO6p330BaHI/I5[ BBIpa)KeHI/Iﬁ Cco
CTCIICHAMUA U HOFapI/I(I)MaMI/I, Hp€06pa3OBaHI/ISI IlpO6HO-paL[I/IOHaJ'IBHLIX

BI:Ipa)I(eHHfI; YMCHHUEC ONCpHUPOBATH MNMOHATHAMHU: IIOCICAOBATCIBHOCTD,




apudMeTHIecKasi IPOrpeccHsi, FTeOMETPUIECKast MPOrpeccHsi, 0ECKOHETHO
yObIBatolasi  reoMeTpuueckas  IpOrpeccusi; yMEHUEe  3a/aBath
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEKYPPEHTHBIX (HOPMYIT;
YMEHHE OMEePUPOBATH MOHATUSAMU: KOMIUIEKCHOE YHUCIO, COMPSKEHHBIC
KOMIUIEKCHBIE YUCIa, MOJYJIb U apryMEHT KOMILJIEKCHOTO 4Hcia, opma
3aIlIMCU KOMIIJICKCHBIX YHCECJI (FGOMeTpI/ILIeCKaH, TPUTOHOMCTpHUYCCKAA U
anreOpandeckas); yMeTb NPOU3BOJANTH apu(PMETHUECKHE ICHCTBUA C
KOMITJICKCHBIMHA YucCJiaMu, IIPUBOAUTH IPpUMCEPBI HUCITOJIB30BaHUA
KOMIUIEKCHBIX YHCEJ; ONEPUPOBATh MOHATUSAMU: MaTpuia 2x2 u 33,

OIMPCACIIUTECIIb MATPHUIIBI, I‘GOMCTpI/I‘-IeCKI/If/’I CMBICJI OTIPCACIINTECIIA

YMeHue ornepupoBaTh MOHSTHIMU: pallMOHAIbHBIC, UPpPALMOHAIBHBIC,
MoKa3aTeibHble, CTENEHHbIE, JorapuMuueckue, TPUrOHOMETPHUECKHE
ypaBHEHHS W HEPABEHCTBA, HMX CHUCTEMbl; YMEHHE ONEPUPOBATH
MOHITUSIMH: TOXJIECTBO, TOKIECTBEHHOE IMpPeoOpazoBaHuE, YpaBHEHHE,
HEPaBEHCTBO, CHCTEMa YpaBHEHUW M HEPABEHCTB, PaBHOCWJIHHOCTD
yYpaBHEHMI, HEPAaBEHCTB U CHUCTEM; YMEHHE peliaTb YpaBHEHHS,
HEPaBEHCTBA W CHCTEMbI C TMOMOILIBIO PA3IMYHBIX MPUEMOB; pEIIaATh
YpaBHEHHsS, HEPABEHCTBA M CHCTEMBI C T[apaMeTpoM; MPUMEHSTbH
ypaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI JUJISl PEIICHUS MATEeMaTHYECKUX

3a/la4 U 3aia4 U3 pa3JINIHbIX obnacrei HAyYKH U peaanoﬁ KHU3HHU

YMeHue omnepupoBaTh HOHATUAMM: (QYHKIUS, YETHOCTh (DYyHKIMH,
MEPUOMIHOCTD (DYHKIIMH, OTPAaHMYCHHOCTHh (DYHKIIMH, MOHOTOHHOCTBH
GbyHKIMHU, 3KcTpeMyM (pyHKIMH, HauOoJblllee U HaUMEHbIIIee 3HAaUEeHUS
(GYHKINK Ha IPOMEXKYTKE, HETIpephIBHAS (DYHKIIHS, aCHMITTOTHI rpaduka
¢byHKIMH, NepBast U BTOpas Npou3BoAHAs (PYHKIMH, T€OMETPUUYECKUH U
¢u3nyeckuil CMBICT TPOU3BOAHOM, NepBooOpa3Has, OINpeneaEHHbIN
MHTErpaji, yMEHUE HAXOAWUTh ACUMNOTOTHI rpaduka (yHKUMU; yMEHHE
BBIUUCIIATh MPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO U
KOMIO3UIUHN (PYHKIMI, HAXOAUTh ypaBHEHHE KacaTelbHOW K Ipaduky
(GyHKIMY; YMEHUE HaXOJAWUTh IMPOU3BOJHBIE AJIEMEHTApHbIX (DYHKLU;
YMEHHUE HCIIONb30BaTh MPOU3BOIHYIO [UIA HCCIEAOBaHHUS (DYHKIHIHA,
HaxXOJUTh HauMOONbIINE U HAMMEHbIINE 3HAYCHUs (DyHKIUH; CTPOUTH
rpadMKu MHOTOYJICHOB C MCIIOJIb30BaHUEM allllapaTta MaTeMaTHYeCKOro
aHaIu3a; NPUMEHATh MPOU3BOJHYIO [UIl HAXOXJIEHHUS HaWIIydIlero
pelleHrs] B NPUKIAJAHBIX, B TOM YHCIE COLUAIBHO-3KOHOMHUYECKUX U

(bU3UYeCKUX 3aa4ax; HAaXOAUTh TUIOMAIH U 00BEMBI (PUTYP C TIOMOIIIHIO




HHTErpaia;, NMpuBOJUTb NPUMEPbl MATECMATHYCCKOIr0O MOACIIMPOBAHUA C

NoMOIIbI0 U] epeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MNOHATHAMM: Tpaduk (GyHKIMH, OOpaTHas
GyHKIUsA, KoMIo3uuusa (yHKUUH, JTuHEeHass (QyHKUMs, KBaJpaTHYHas
byHKUMsA,  palnuOHaIbHas byHKLUS, CTeTeHHast GbyHKIMA,
TPUTOHOMETpPUUYECKHE  (QYHKIMH, OOpaTHble TPUTOHOMETPUUYECKHUE
GyHKIMHU, TOKaszaTenbHas M Jorapupmuueckas (yHKIUHU; yMEHHE
CTPOUTh TpaUKU W3YYEHHBIX (YHKIHH, BBITOJHIATH MPEeoOpa3oBaHUs
rpaduKoB QPyHKIUI, HCHIOIB30BATH TPAPUKH ISl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, NMPHU PELICHNHU 3aJad U3 APYIMX y4eOHBIX MPEIMETOB U
3a]a4 U3 peaNbHOM JKU3HU; BBIpaXaTh (POPMYyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; UCII0JIb30BaTh CBOMCTBA U rpaMKU QyHKIMH 1S peLIeHus
ypaBHEHHI, HEpPaBEHCTB M 3aJady C MapaMeTpaMu; H300paxkaTb Ha
KOOP/AMHATHOH IJIOCKOCTH MHOKECTBA PELICHUH YpaBHEHUM, HEPaBEeHCTB

U UX CUCTEM

YMeHue pematb TEKCTOBBIE 33Jaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IPOLIEHTHI, 0JIM U YaCTH, HA JIBUXKEHUE, paboTy, CTOMMOCTh TOBapoOB U
YCITyT, HaJIOTH, 3a/1a41 U3 00JIaCTH yNpaBJICHUS JIUIHBIMH U CEMEHHBIMU
(¢uHAHCAMM); COCTABIIATh BBIPAXKEHHUs, YpaBHEHMs, HEPaBEHCTBA U MX
CUCTEMBI II0 YCJIOBMIO 3aa4yd, HUCCIENOBaTh IIOJYYEHHOE PELICHHE U
OLIEHUBATh IPABJONOJO00HOCTh pPE3YyJbTATOB;, YMEHUE MOJEIUPOBATH
peanbHble CUTyallMd Ha S3bIKE MATEMAaTUKH; COCTABIATH BBIPa)KCHMS,
YPaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI II0 YCIOBHUIO 3a1auy,
UCCIIEI0BATh IIOCTPOCHHBIE MOJEIM C HCIIOJNB30BAHMEM ammapara

anreOpbl, HHTEPIPETUPOBAThH MOJYYSHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpeHee apupMeTHIecKoe, MeluaHa,
HauOoJIbIlIee U HAaUMEHbIlIee 3HAUEHNUs, pa3Max, JUCIEepPCHsi, CTaHAApTHOE
OTKJIOHEHHE YHMCIOBOT0 HAbOpa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBAThH
nH(pOpMalLnIo, MPEJCTABIECHHYIO B TA0IUIAX, HA AMarpaMmax, rpaduxax,
OTpa’KaOILYI0 CBOMCTBA PEAIbHBIX IIPOLECCOB U SIBJICHUM; IPEICTABIATh
nH(pOpMalLlMI0O C TOMONIIbIO TaONMLl M JWarpaMM; HCCIeA0BaTh
CTaTUCTHYECKHE JaHHbIE, B TOM 4YHCJE C NMPUMEHEHUEM rpaduyeckux
METOJIOB M JJIGKTPOHHBIX  CPEACTB; TIpaduyecKku HcCClIeaoBaTh
COBMECTHbIC HAOJIOACHUS C TOMOLIbIO JHAarpaMM pacceMBaHUS U

JIMHEWHOM perpeccuun




YMeHHne onepupoBaTh IMOHATUAMM: CIYy4YalHBIA ONBIT W CIy4ailHOE
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIUUCIIATH
BEPOSTHOCTh C HCIOJIb30BaHHEM TIpaUyecKuX METOJIOB; MPUMEHATH
bopMysBl CIOXKEHUS U YMHOXKEHHUS BEpOsTHOCTEH, (hopMyny MOTHOM
BeposTHOCTH, popMynny bepryrm, komOuHaTopHBIE (PAKTHI 1 POPMYITHL;
OLIEHMBATh BEPOSITHOCTU pEabHBIX COOBITHI; yMEHHE OIEepUpPOBAThH
MOHATUSIMM: CllydailHas BeNWYMHA, paclpeiesieHue BepOATHOCTEMH,
MaTEMaTHYECKOE OXHUAAHWUE, NUCIEPCHs U CTaHIApPTHOE OTKIOHEHHE
CIly4aifHOM BeNMMYWHBL, (YHKUMU paclpeieNieHuss U IUIOTHOCTH
PaBHOMEpPHOr0, IIOKA3aTeIbHOIO W HOPMAJIBHOIO pacIpeleiIeHHUI;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YyUEHHBIX paclpeneieHui s
pemieHust 3a7ad; 3HAKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCIEAOBAHUN; yMEHHE NPUBOIUTH HPUMEPHI
MPOSIBJIICHUSI 3aKOHA OOJBIIUX YHUCEN B NMPHUPOIHBIX U OOIIECTBEHHBIX
SBIICHUSX; YMEHHUE ONEPUPOBAThH MOHATUSIMU: COUETaHHUE, IEPECTAHOBKA,
YHUCJIO COYETaHWH, YHUCIIO IEepecTaHOBOK; OMHOM HploToHa; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (PAKThI U PACCYKIACHHUS ISl PEILIeHUs 3a/a4;
OLIEHHBATH BEPOSITHOCTH  PEAIbHBIX  COOBITHIA; COCTaBJISATh

BEPOSATHOCTHYIO MOJIENIb M UHTEPIIPETUPOBATH MTOJyUYEHHbII pe3yabTar

YMeHue omnepupoBaTh IMOHATUAMU: TOYKa, HpsAMasi, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIVA, IUIOCKUH Yroi,
IBYTPaHHBIA yToJl, TPEXTPAHHBIM Yroj, CKPELIMBAIOIIUECS MpsSMBbIE,
NapajuIeIbHOCTh U MEPHEHAUKYJISIPHOCTh MPSAMBIX M IUJIOCKOCTEH, yroi
MEXJy OPSMBIMU, YTOJI MEXAY MPSIMOH U IJIOCKOCTBIO, YIOJd MEXITY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKU J0 IUIOCKOCTH, PACCTOSTHUE MEKIY
IIPSIMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHHE UCIIOIb30BaTh IpU
pelIeHnn 3a7a4 U3y4eHHble (DaKThl U TEOPEMBbl IUIAHUMETPHUH;, YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIET0 MHpA; CTPOUTh
MaTeMaTHYeCKHEe MOJEINU C TMOMOIIbI0 T€OMETPUYECKUX MOHATUH WU

BCJIMYHWH, PCIIATh CBA3AHHBIC C HUMHU IPAKTHUYCCKUC 3aa9UN
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL (GUTYpPBI, 00BEM (UTYpHI,
MHOTOTPaHHUK, MPABWJIbHBIII MHOTOTPaHHHUK, CEYEHHE MHOTOIPaHHUKA,
Ky0, mapajienenumnen, OpusMa, Oupampaa, (urypa M MOBEPXHOCTb
BpallleHHsl, LWIMHAP, KOHYC, wmap, cdepa, miomanb chepsl, MIomanb
MOBEPXHOCTU TMHUPAMUIBI, MPU3MBI, KOHyCa, IMIUHIpA, 00BEM Kyoa,

NPsIMOYTOJIBHOTO Tapajuieienuneia, MUpaMuabl, MPU3MBbI, IWIHHIPA,




KOHYyca, Il1apa, pa3BEpPTKa MOBEPXHOCTH, CEUEHUSI KOHYCa U IWIMHIPA,
napajuleJIbHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromascs c@epbl, IWIMHAPA, KOHyCa; yMEHHE CTPOUTb CEYECHHE
MHOTOTpaHHHKa, N300pakaTh MHOTOTPAHHUKHU, (PUTYPBl U MIOBEPXHOCTH
BpALIEHUs, UX CEYEHUs], B TOM YHUCJIE C IOMOIIBIO AIEKTPOHHBIX CPEJCTB;
YMEHHUE MPUMEHATh CBOMCTBA Fr€OMETPUYECKHX (PUTYp, CAMOCTOSTENHEHO
(bopMyHUpoBaTh ONpeAeNeHus u3y4aeMbIX (GUTYp, BbIIBUTaTh TUIIOTE3bI
0 CBOICTBax M MpHU3HAKAX T€OMETPHUYECKUX (hUTyp, 00OCHOBBIBATH MU
onpoBepratb MX; yMEHHE TMPOBOJAUTH Kiaccupukauuo QUryp Imo
Pa3NUYHBIM TIPU3HAKaM, BBINOJHATH HEOOXOAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHHne onepupoBaTh TOHSATHSMH: JBIDKEHHE B IPOCTPAHCTBE,
napajuIeNbHBIA TIEPEHOC, CHMMETPHUS Ha IJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHUWe TOA00MS, MOA00HBIE (GUTYpPBHI; YMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHCIIE B MPUPOJE,
UCKYCCTBE, apXHUTEKType; HUCIIOJIb30BaTh T'€OMETPHUYECKUE OTHOLICHHUS
MIPY PEIICHUH 3a/1a4; HAXOUTh TeOMETPUICCKUE BETMUMHBI (JJTMHA, YTOJI,
IO b, 00BEM) TIPU PEIICHUH 3a/1a4 U3 JPYTUX YUYEOHBIX MPEAMETOB U
U3 peabHOW XW3HW; YMEHHE BBIYUCIATH T'€OMETPHUYCCKUE BEITMYUHBI
(muMHA, yrom, TuIiolanb, OOBEM, IUIOIIA[L MMOBEPXHOCTH), HCIIOJB3YS
M3YyYCHHBIE (POPMYIIBI U METOJIbI, B TOM YHCJIC: TUIOIIAh MOBEPXHOCTH
MUpaMHIbI, TIPU3MBI, KOHYCA, IIWIMHAPA, IUIOMmaab chepbl; 00bEM KyOa,
MPSIMOYTOJIFHOTO  TIApAJIICNICNUIe[a, MUPAMUIBI, MPU3MBI, IHIHHIPA,

KOHYCa, [1apa; yMEHUE HaXOUTh OTHOIIEHHE 00bEMOB OAOOHBIX (puUryp
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YMeHue OIICPpHUPOBATH MOHATUAMU: IPAMOYTOJIbHAA CUCTEMA KOOPAUHAT,
BCKTOP, KOOPAWHATHEI TOYKH, KOOpPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHCIO, PA3JIOKCHUC BCKTOpa II0 6a31/10y,
CKaJIApHOC IIPOU3BCACHHUE, BCKTOPHOC IIPOU3BCACHUC, YIOJI MCEKAY
BCKTOpPAaMH; YMCHUC HUCIIOJIb30BATb BCKTOpHBIﬁ )51 KOOpﬂHHaTHLIﬁ METOA
AJd PeIICHHA TCOMCTPHUYCCKUX 3adad MW 3aaa4 APYyrux y‘I@6HBIX

npeaMecTOB
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YMmenue BBI6I/IpaTB HO,Z[XOI[HH_II/II\/'I METOA IJid PpCHICHUA 3aJavu;
IMOHUMAaHHUC 3HAYUMOCTH MATEMAaTUKW B H3YYCHUU TMPUPOJHBIX U
O6H.ICCTBCHHBIX oponeccoB H HBHGHI/Iﬁ; YMCHHUC  PaCIIO3HABATH

IMPOABJICHUC 3aKOHOB MAaTEMATUKKW B HCKYCCTBEC, YMCHHC IIPHUBOIUTH




IIPUMEPBl  MATEMATUYECKUX OTKPBITHM POCCHHWCKOM M  MHPOBOU

MaTeMaTH4YeCKOi HayKHn




IHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'D 11O MATEMATHUKE

Kon

IIpoBepsieMblii 2JIEMEHT COAePKAHUA

Yucna 1 BEIYUCIIEHUS

1.1

HaTypaanLIe H LCIBbIC YHUCIIA. HpI/I?;HaKI/I JACIINMOCTHU LCJIBIX YHUCCII

Pammonaneubie uncna. OOBIKHOBEHHBIE W JICCSATHYHBIE IPOOH, TPOIEHTHI,

b2 OeCKOHEeUHBIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuii  KOpeHb  HaTypalbHOM  cremeHu.  [ledictBus ¢
' apu(METHIECKUMH KOPHIMHU HATypaIbHOMN CTETICHN
14 Crenenp c menbiM nokaszateneM. CTeneHb C palMOHAIBHBIM IOKa3aTeleM.
' CaoiicTBa CTeNEeHH
L5 CuHyC, KOCUHYC M TaHI'€HC YHCJIOBOTO aprymMeHTa. ApKCUHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm ymcna. JlecaTuynble 1 HaTypajgbHbIE JOrapudMbl
JletficTBuTenbHbIe YHciia. ApuMETHUYECKHE OTEpaluu C JACHCTBUTEIHLHBIMHU
1.7 yucinamu. [IpubmmkEéHHbIE BBIYUCICHUS, MPaBUIa OKPYTJICHUS, TPUKUIKA U
OLIEHKA PE3yJIbTaTa BhIYUCICHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommuiekcHele uncina
2 YpaBHEHHUs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIEHBIC YPAaBHEHUS
2.2 WppanuonansHble ypaBHEHUS
23 Tpuronomerpuieckue ypaBHEHUS
24 [Toxa3zaTenbHbIE U JOrapUPMHUUECKUE YPAaBHEHUS
2.5 [enblie u 1poOHO-paIOHAIEHBIE HEPABEHCTBA
2.6 HppannonansHble HEpaBeHCTBA
2.7 [Toka3zaTenbHbIe U JTOrapuPpMHUUECKHE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBEHCTBA
2.9 CucreMspl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX ypaBHEHUH. OnpeaenuTeab MaTPULbI




@OyHKIUH U TpapUKu

Oynk1us, cnocoOsl 3aganus GyHkuun. I'paduk Gynkun. Bzaumuo obparhsie

> ¢bynkiuu. YétHple u HeuéTHBIE QyHKIMH. [leproanueckue GyHKIUN
OO6nactp ompezeneHuss 1 MHOXeCTBO 3HadeHWH ¢(yHkiuu. Hymn Qyskium.
10 [TpoMex)yTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTU (DYHKIIHMH.
' Maxkcumymbl 1 MUHUMYMBI QyHkimnu. Hanbonbiiiee 1 HauMeHblIee 3HaU€HUE
(GyHKIUU Ha IPOMEKYTKE
13 CrenenHas (yHKIUS ¢ HATypalbHBIM U IENbIM Toka3aTeneM. E€ cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 7-0i CTETICHU
34 Tpuronomerpuueckue QyHKIUU, UX CBOMCTBA U TpadUKU
3.5 [TokazarenbHas u norapudmuueckast pyHKIUU, UX CBOMCTBA U rpaduKu
16 Touku paspeiBa. Acumnrorsl rpadpukoB ¢yHkuui. CpoiicTBa (QyHKIMIA,
' HEMpPEepBIBHBIX Ha OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs MOCIEA0BATENLHOCTEH
1.8 ApudmeTrnueckass W reoMmerpuueckas mporpeccur. DopMmyna CIOXKHBIX
' MIPOLIEHTOB
4 Hauana matemaTudeckoro aHaiansa
4.1 [TpousBoanas pyukiuu. [Ipon3BoaHbIE JIeMEHTapHBIX (PYHKITUH
[IpumeHeHne MPOU3BOIHON K HMCCIEIOBaHUIO (DYHKUIMHA HA MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHre HanbobIIero 1 HAMMEHBIIIEro 3Ha4eHUs (PyHKIUU
Ha OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoOkecTBa 1 JJOTHKA
5.1 MHoecTBO, onepaluuu Haja MHOXKecTBaMu. J[narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMBbIE ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpanHuku




7.4

Tenau IMOBCPXHOCTHU BpAIlICHUA

7.5

KOOpI[I/IHaTBI N BCKTOPLI
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