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MNOACHUTEJIBHAS 3AIIMCKA

VY4eOHbIil Kypc «Auredpa W Hayajla MaTEMaTHYECKOIO aHAIM3a» SIBISETCA
OJHUM M3 HauOoliee 3HAYMMBIX B MPOTPAaMME CpEIHEro oOIero oO0pa3oBaHMUA,
MOCKOJIBKY, C OJJHOM CTOPOHBI, OH OOECIEeUYMBAECT WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTHYECKOE U aOCTPAKTHOE MBIIICHUE O0y4alolUXcs Ha YPOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
TUCIUIUIMH. B pamkax maHHOro y4eOHOTO Kypca OOydaromuecs OBIIAJEBarOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KoTopas (OpMYJIUpYET CBOH
JOCTHKEHHS B MaTeMaTu4eckon hopme.

VY4eOHbI Kypc anreOpbl M Hayajl MaTeMAaTUYECKOTO aHalli3a 3aKja/bIBacT
OCHOBY Ul YCIEUIHOTO OBJIAJEHUS 3aKOHaMH (U3MKU, XUMUH, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHACHIMI pa3BUTHSA S3KOHOMHUKHU U OOIIECTBEHHOMN XKU3HH,
MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOIb30BaTh UX JUIS JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM kM3HU. B TO ke BpeMsi oBnajgeHue aOCTPakTHBIMU U JIOTUYECKH
CTPOTMMHU KOHCTPYKIUSIMU aireOpbl M MAaT€MaTU4YEeCKOro aHaliu3a pa3BUBAcT
YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, J10Ka3bIBaTh
YTBEPKJICHUSI C TTOMOILIBIO MHIYKUHUHU U PACCYXAaTh NEAYKTUBHO, UCIOJIb30BAThH
0000IIeHNEe U KOHKPETU3allMlo, abCcTparupoBaHME U aHAJOTHIO, (QOopMHUpYeT
KpEaTUBHOE U KPUTHYECKOE MBILUICHHE.

B xoxe uzyuenus yueOHOro kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO
aHaJln3a» 00ydYarolIuecs MOJIy4YaroT HOBBIM ONBIT PELICHUs MNPUKIAIHBIX 3a]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaT€MAaTHUYECKUX MOJENIEH PEealbHbIX CUTYallUi,
WHTEPHpPETallud  TOJYYEHHBIX  pPEIIEHUH, 3HAKOMATCS €  IpUMEPAMH
MaTE€MaTUYeCKUX 3aKOHOMEpPHOCTE B MPHUPOJAE, HAYKE M HUCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMU OTKPBITHSIMU U UX aBTOPaMH.

VY4eOHblii Kypc oO0janaeT 3HAYUTENbHBIM BOCIUTATEIBHBIM MOTEHIUAIOM,
KOTOpPBIM peanu3yercs Kak depe3 Y4YeOHbId Marepuan, CIocoOCTBYIOIINN
(GOpMHUPOBAHHIO HAYYHOIO MHUPOBO33PEHUS, TaK W uepe3 chelupuky ydeOHOU
NEeATEIbHOCTH, TpeOylolmed MNpOJOJIKUTENBHOM  KOHILIEHTPAlMM  BHUMAHMS,
CaMOCTOATEJIBHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIyYECHHBIN
pe3ynbTar.

B ocHoBe Meroaumku oOydeHUs ainrebpe M HadajlaM MaTeMaTUYeCKOTO
aHaJIN3a JIEKUT AEATEIbHOCTHBIA IPUHLINIT O0y4EHHS.

B crpyktype yuebHoro kypca «Anrebpa W Hayaia MaTeMaTHUYECKOTO
aHaJIM3a» BBIJECJIECHBI CIEAYIOLIME COJIEPKATEIIbHO-METOIUYECKHE JTUHUM: «YHucia
U BBIYUCICHU», «DYHKINU U TpapuKn», «YpaBHEHUS U HepaBeHCTBay, «Hauamna
MaTEMaTHUYECKOro aHaiu3ay», « MHoecTBa U Jioruka». Bce ocCHOBHBIE



COJEPKATENbHO-METOANYECKUE JMHUM H3Y4aroTCsl HAa MPOTSHKEHUM JIBYX JIET
o0y4eHHs Ha YPOBHE CpEIHEro oomero oOpa3oBaHUsS, €CTECTBEHHO JOMOJHSI
Apyr Apyra W MOCTENEHHO HACHIMAsACh HOBBIMM TEMaMH W pasfenaMu. JaHHbIH
y4eOHBIA KypC SIBISIETCSI HMHTETPATUBHBIM, IOCKOJIBbKY OOBEIUHSET B cebde
COJEp>)KaHUE HECKOJIbKMX MAaTeMaTH4YeCKHX JUCHUIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHSI, MaTeMaTHYECKHI aHajau3, TEOPHs MHOXECTB, MaTeMaTH4ecKas
noruka u Apyrue. Ilo mepe Toro kak oOydaromyecs oOBlaneBaloT Bc€ Ooiiee
IMIUPOKUM MAaTEMaTHYECKUM almapaTtoM, Y HUX MOCIIEA0BaTeILHO (HOpMUpPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMAaTHYeCKyl0 MOJENb pealbHOM
CUTYaIluH, MPUMEHSITh 3HAHUS, TIOMyUYeHHbIC MPH MU3yYEeHUN Y4eOHOTO Kypca, AJis
pELICHUs] CaMOCTOSTENBHO C(POPMYIMPOBAaHHOW MaTeEMaTUYECKOM 3a/1a4uu, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeTOoAMYEeCKass JUHUSA «YHuClna ¥ BBIUMCICHUS» 3aBEPIIACT
(opMUpOBaHNE HABBIKOB MCIOJb30BaHUS JEHCTBUTENIBHBIX YUCEI, KOTOPOE OBLIO
HA4aTo Ha ypOBHE OCHOBHOIO o0miero oopasosanus. Ha ypoBHe cpennero oOuiero
oOpa3zoBaHus 0co0oe BHHUMaHHME ynenserca  (OPMHPOBAHHIO  HABBIKOB
palMoOHAIbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B CE0sl MCIIOJIIb30BAaHUE Pa3TUYHBIX
dopM 3amucu yHclla, YMEHUE JellaTh NPUKUAKY, BBIIOJIHATh NPUOIMKEHHBIC
BBIUMCJICHMS], OLIEHUBATh YMCJIOBBIE BBIPAXKEHUS, paboTaTh C MaTeMaTHYECKHUMHU
KOHCTaHTaMH. 3HAKOMBbIE OOYyYaIOIUMCS MHOXECTBA HATYPaIbHBIX, IIEJbIX,
palMioHaNbHBIX W JEHCTBUTENBHBIX  YHCET  JOMOJHSAIOTCS ~ MHOXKECTBOM
KOMIUIEKCHBIX YHCeNl. B KaXJaoM U3 3THX MHOXECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(uueckue 3aJayd U OIlepaluu: JAeJIEHUEe Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE II€JIbIX YHCEJ, OCOOble CBOMCTBA
palroHaNbHBIX M UPPAIMOHATIBHBIX YHCEN, apu(METUIECKUE OTepaIlui, a TaKKe
U3BJICYCHUE KOPHSA HATYpaJbHOW CTEMEHM Ha MHOKECTBE KOMILUIEKCHBIX YHCEI.
bnarogapsi mocinenoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJb3YEMbIX YHCel |
3HaKOMCTBY C BO3MOKHOCTSMM MX MPUMEHEHUS ISl PellieHUsl pa3IU4HbIX 3ajad
dbopMupyeTcsi IpeACTaBICHUE O €IMHCTBE MAaTEeMAaTHKH KaK HAayKd M €€ poyd B
HOCTPOCHUH MOJIENel PeajJbHOr0 MHpa, IIUPOKO HCHOJIB3YIOTCS 0000IIeHne U
KOHKPETH3AIHS.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» pPEATU3YeTCs Ha MPOTSIKEHUH BCETO
oOyueHHusi Ha YPOBHE CpeIHero oOIero o0pa3oBaHMs, MOCKOJIBKY B KaXIOM
pasnene IlporpamMMbl MpeayCMOTPEHO pEIIEHUE COOTBETCTBYIOIIMX 3anad. B
pe3ynabTare oOyyaromuecs OBJIAJAEBAIOT PA3JIMYHBIMH  METOJIAMH  peIICHUs
palMoOHaNbHBIX, HUPPAIMOHATBHBIX, TMOKA3aTeNIbHBIX, JIOTAPUPMUUYECKUX |
TPUTOHOMETPUYECKUX YpaBHEHUIl, HEPABEHCTB M CHUCTEM, a TakXKe 3ajad,
coaepkaimx mapameTpbl. llomydyeHHbIE yMEHHS IIUPOKO HCIONB3YIOTCS TpU
uccleoBaHUH (YHKIMI C MOMOIIBI0 MPOU3BOAHOM, IPU PEUICHUH MPUKIATHBIX



3a]a4 U 3a7a4 Ha HaXOXKJIEHUE HaWOOJBIINX M HAUMEHBUINX 3HAYEHUN (PYHKIINU.
JlanHasi comepxaTesbHas JIMHUS BKJIIOYAET B ceOsl Takke (OpMUPOBAHUE YMEHHI
BBIMIOJIHATh ~ pacu€Thl 1o  (GopmynaMm, npeoOpa3oBaHUs  palMOHAIbHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUI,
COJepKalIMX cTerneHu u Jjorapudmel. brarogaps m3yudeHuio anredpanveckoro
MaTepuana MPOUCXOOUT  JaJIbHEWIIee  pa3BUTHE  AITOPUTMHYECKOTO  H
a0CTpaKTHOrO MBINIUIEHUs OOy4Yarommxcs, GOpMHUPYIOTCS HABBIKM JETYKTHUBHBIX
paccyxleHuid, pabOThl C  CHUMBOJIbHBIMU  (OopMamMu,  MpeJCTaBICHUS
3aKOHOMEpPHOCTE M 3aBHCHMOCTEW B BHUJIE PABEHCTB M HEpPaBEHCTB. Anredpa
npemyaraetT 3(QQEKTUBHbIE HMHCTPYMEHTHI ISl PEIICHHS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3314, HAIVISIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeTonnyeckass JUHUS «DyHKIUU U TIpaduKU» TECHO
neperjieTaeTcs ¢ JPYrMMH JIMHUSMU Y4eOHOro Kypca, HMOCKOJBKY B KAaKOM-TO
CMBICJIE 337aET MOCIIEI0BATEIbHOCTh U3YyUEHUsI MaTepraia. I3ydeHne CTeneHHo,
MOKa3aTeJIbHOM, JOorapuMUUYeCcKoil 1 TPUTOHOMETPUUYECKUX (DYHKIIMA, UX CBOMCTB
U rpaMKoB, UCIOJIb30BAaHUE (PYHKUMU NIJs1 pelIeHus 3aad U3 JPYruX y4yeOHBIX
IIPEIMETOB U PEANBHON KU3HU TECHO CBA3aHO KaK C MaTEMAaTHYECKUM aHAJIU30M,
TaK W C pElIeHHEeM ypaBHEHMH U HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHMsS BbIpaXaTh (POpMyJIaMH 3aBUCUMOCTH MEXKITY
pa3NUYHBIMM BEJIMYMHAMH, HCCIEIOBAaTh MOJy4YeHHbIE (YHKIHMH, CTPOUTh HX
rpaduku. MaTepuan 3Toi coaepKaTesIbHOW JIMHUM HAIICJICH Ha Pa3BUTHE YMEHUI
Y HAaBBIKOB, II03BOJSIIOIIMX BBIPAXKaTh 3aBUCHUMOCTH MEXAY BEIMYHHAMHU B
paznu4HOi (opMe: aHaATUTHYECKOM, rpaduueckoil U cimoBecHo. Ero msyuenwue
CIIOCOOCTBYET ~Ppa3BUTUIO  ANTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUK, UCTIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenpHast JnHHs «Hadama mareMaTH4eCKOro aHajau3a» I103BOJIAET
CYLLECTBEHHO PaCIIMPUTh KPYyr KaK MAaTeMaTHYECKUX, TaK M MPUKIAAHBIX 3a1ad,
JOCTYMHBIX O0OYyYarolmMMCsl, TaK KaK y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKIMM, ONpeAensTh WX HauOOJbLIME WU HAUMEHBIINE
3HAYEHUA, BBIYUCIATH IUIOHMIaAU (QUIYyp U OOBEMBI Tell, HAXOJIUTh CKOPOCTH H
YCKOpeHHsl TmpoueccoB. JlaHHass cojaepxkaTenbHash JUHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH ITOCTPOEHHUS MaTEMaTUYECKUX MOJENEH pPEabHbIX CHUTYAalHid,
MO3BOJISIET HAXOJWTh HAWIIy4lllee pEUIeHWe B MPUKIAIHBIX, B TOM YHUCIE
COLIMAJIBHO-DPKOHOMHUYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMU MaTE€MaTUYECKOI0
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (HOPMaIbHO-JIOTUYECKOTO H
KpPEaTHUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS
3aKOHOB MaTeMAaTHWKH B HayKe, TEXHUKE M HcKyccTBe. OOydaromuecs y3HAIOT O



BBIJIAIONUXCSI PE3yJIbTaTax, IMOJYYCHHBIX B XOJAE pPA3BUTHUS MATEMAaTUKH Kak
HAyKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeToANYeCKast JTUHUSL « MHOXECTBA U JIOTHKa» BKJIIOYAET B
ceOsi PIEMEHThl TEOPUUM MHOXKECTB W MaTeMaTU4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECh KyPC MIKOJIBHON MaTeMaTUKU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAMHSIONIUN BCE pa3eiibl
MaTeMaTUKH © €€ TPUIOKEHUN, OHHM CBS3BIBAIOT pa3HbIE MAaTEMAaTHUUYCCKHE
JTUCIUIUIMHBL W WX TPUIOKEHHS B enuHoe 1enoe. [loartomy BakHO JaTh
BO3MOXKHOCTh OOy4YarOIIeMyCs IMOHMMAaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEMAaTUKHU U MCIOJIb30BATh €0 JJIsi BBIPAXKEHUS CBOMX MBICIICH.
JpyruM BaXHbIM TNPU3HAKOM MAaTEMAaTUKU KaK HayKH CIEeIyeT Mpu3HaTh
CBOMCTBEHHYIO €U CTpOrocTb OOOCHOBAaHMM U CJIEIOBAaHUE OMNPEICIEHHBIM
npaBWiaM  TIOCTPOEHMsI  JOKa3aTeNbCTB.  3HAKOMCTBO €  JJIEMEHTAMH
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET PA3BUTHUIO JIOTHYECKOTO MBIIUICHUS
00y4aronuxcs, MO3BOJISIET UM CTPOUTH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUS.

B yuebHOoM Kypce «AureOpa M Hayajga MaTeMaTHYECKOTO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJCITHUPOBAHMS, KOTOPBIC MPU3BAHBI
criocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOCHUSI MOJENEeH peaTbHbIX
CUTyalluii, HCCIEAOBaHUS AITHUX MOJEJIECH C TMOMOINBIO amnmapara anreOpbl H
MaTEMaTUYeCKOTO aHalii3a, WHTEPIIPETAIlMU TOJYYeHHBIX pPe3yJIbTaToB. Takue
3a/IaHUs BIUIETEHBI B KAXKJIBIN U3 pa3eioB MPOrpaMMBbl, MOCKOJIBKY BECh MaTepHUal
y4eOHOro Kypca IIMPOKO HCIOJB3YeTCs ISl pPelIeHUs MPUKIaAHBIX 3aaad. [lpu
pelIeHNd  pealbHBIX  NPAKTHMUYECKUX  3a7ad  oOydawoluecs  pa3BUBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
WCIIOJB30BaTh  QHAJOTHIO, 0000maTh W  KOHKPETU3HWPOBATh  IpolJieMy.
JlesTenpHOCTh MO (OPMUPOBAHWIO HABBIKOB pEIICHUS TMPHUKIAIHBIX 33]1a4
OpraHU3yeTCs B MPOIECCE U3YUYCHUS BCEX TeM YUeOHOTO Kypca « Anredpa v Havasia
MaTEMaTUYECKOTO aHATTU3ay.

Ha wu3ydenne ydeOHOTO Kypca «AnreOpa W Hayajga MaTeMaTHYECKOTrO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Heaeno), B 11
kiacce — 136 yacoB (4 yaca B HEJCIIO).



COAEPXKXAHUE OBYUEHUA
10 KJIACC

Yuciia 1 BBIYHCICHUS
Pannonansabie uncna. OObIKHOBEHHBIC U JIECATUYHBIE IPOOU, IPOLICHTHI,
O6eckoHeuHble nepuoauueckue apodu. [Ipumenenne npodeit U MPOLEHTOB AJIs
peLIECHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HMU.

JlelicTBUTENbHBIE YHWCNa. PalnMOHANbHBIE W HUPPALMOHAJIBHBIE YHUCIIA.
ApudmMernueckue  omepalud ¢ JCUCTBUTENBHBIMU  4YHClIaMH. Moaynb
JNEHCTBUTENILHOTO Ynciaa U ero cBoictna. [IpubnmkEHHbIE BBIUMCICHUS, MTpaBUIIa
OKPYTIJICHHSI, IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ wenbiM nokasareneM. bunom Herootona. Hcnons3zoBanue
HOJXOAIIEeH (POPMBI 3aIIUCH IEUCTBUTEIBHBIX YUCEN JJISl PEIICHUS TPAKTUYECKUX
3a/1a4 U MPEJCTABIICHHS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHb C palMOHAIBHBIM TOKA3aTeIeM MW €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uucna. CoiictBa jorapudma. /lecaTuunbie U HaTypalbHbIE
JorapupMsl.

CuHyC, KOCUHYC, TAHI'€HC, KOTAHT€HC YHUCIOBOI0 aprymMeHTa. ApKCHHYC,
aPKKOCUHYC M apKTAaHIE€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxngecTBa W TOXIECTBEHHbIE IMpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHeHUs. PaBHOCWIBHBIE YpaBHEHHsS W ypaBHEHUsA-CleACTBUs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHMS LIENIBIX U APOOHO-pAllMOHANBHBIX YPABHEHUN U
HEPAaBEHCTB. MHOTOWIEHBl OT OJHOM IEepeMEHHOMN. [leneHne MHOrousjeHa Ha
MHOrowieH ¢ ocratkom. Teopema be3dy. MHoOrouneHsl ¢  LEIbIMU
ko3 unmentamu. Teopema Buera.

[IpeoOpazoBaHus YUNCIOBBIX BBIPAKEHUHN, COJIEPKAIIUX CTETIEHH U KOPHHU.

UppanronanbHbie YpaBHEHHUS. OcHOBHBIE METO/IbI penieHus
UppalMOHaIbHBIX YPaBHEHUI.

IToka3aTenbHble ypaBHEHUS. OCHOBHBIE METOJbI PELIEHUS MOKA3aTEJIbHBIX
YPaBHEHHUM.

[IpeoOpazoBaHue BbIpaXeHH, COACPHKAIIUX JTOTApUPMBI.

Jlorapudpmuyeckue yYpaBHEHUS. OcHOBHBIE METO/IbI penieHus
Jorapu(pMUUYECKUX YpaBHEHUH.
OcHoOBHBIE TPUTOHOMETPUYECKHUE bOopMyIIHL. [IpeobpazoBanme

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TpUroHOMETpUIECKUX YPaBHEHUM.



Pemienne cucreM NMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHHI. OnpenenuTenb MaTpulbl 2X2, €ro TreOMETPUYECKUN CMBICI H
CBOMCTBA, BBIUMCIICHUE €T0 3HAYEHUS, IPUMEHEHUE OINPEACTUTENS I PEUICHUS
CHUCTEMBl JIMHEMHBIX ypaBHEHUW. PelieHue npukiaaHbIX 3a7ad4 € MOMOIIBIO
CUCTEMBl JIMHEMHBIX ypaBHEeHUH. lccienoBanue NOCTPOCHHOW MOJEIM €
ITIOMOIIBIO MATPHI] U OTIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJEIEH peallbHOW CHUTYallud C MOMOIIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHEeHHE ypaBHEHMH M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ady W 3aJad M3 pa3IMYHbIX OOJacTell HaykKu U peajbHOU
KU3HU.

DOyHKUNM U TPaPUKH

@yHKIMsA, cnocoObl 3agaHus (QyHKUuMU. B3auMHO oOpaTHblE (QYHKIHUU.
Komno3zummss ¢yskuuid. I'paduk QyHKnuu. OnemMeHTapHble TpeoOpa3zoBaHUs
rpadukoB HyHKIIUA.

OO6nacth ompeneneHus U MHOXECTBO 3HaueHui QyHkiuu. Hymu ¢yHkiumu.
[IpomexyTku 3HaKONOCTOSIHCTBA. YETHBIE U HEeUETHBIE PyHKIMU. [lepuognyeckue
¢bynkuuu. IIpoMexyTkn MOHOTOHHOCTH (YHKUMHA. MakCUMyMbl U MHUHUMYMBbI
dbyukiuu. Hanbonbiiee 1 HauMeHbllee 3HaueHus GYHKIIMU Ha TPOMEXKYTKE.

Jluneitnasi, kBajpatuyHas W JPOOHO-TMHEWHAss (PYHKIUU. DIEMEHTapHOEe
UCCJIEIOBaHHUE U TOCTPOEHUE UX IPapUKOB.

CrenenHast pyHKIMS ¢ HATypajJbHBIM U LEJNbIM NOKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiictBa M rpaduK KOpHS N-0Ml CTEMEeHW Kak (QYHKIUU OOpaTHOU
CTENEHU C HATYPAJIBbHBIM [TOKA3aTEJIEM.

[TokazatenbHas 1 jorapupmuueckas GyHKIUHA, UX CBOWCTBA U TpaduUKH.
Hcnonb3oBanue rpadgukoB GyHKUUNA ISl pEIIEHUS] YPABHEHHM.

Tpuronomerpruueckass OKpPYKHOCTb, OIPEIEICHUE TPUTOHOMETPUUECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B pEaJbHBIX IIpoleccax W SBICHUSX.
['pacduixu peanbHbIX 3aBUCUMOCTEN.

Hayaja MmaTeMaTH4ecKOro aHajamnsa

ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHMs IOCJemoBaTelIbHOCTEH. MeTtos
MaTeMaTUYECKON UHIYKIUU. MoOHOTOHHBIE u OTrpaHUYCHHbIC
MOCJEA0BATENBHOCTU. VICTOpUS BO3HMKHOBEHUS MATEMAaTHYECKOTO aHajau3a Kak
aHann3a OECKOHEYHO MaJlbIX.

ApudmeTrnueckas U reoMeTpuueckas rnporpeccud. beckoneuHo yOwIBaromiast
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. @opmylia CI0KHBIX
npoueHTOB. Vcrnosib30BaHWE TMPOTPECcCHH Uil  PELIEHUS pEAbHBIX —3a7ad
IIPUKJIATHOTO XapakKTepa.



HenpepeiBHble ¢GyHKIIMM W HX CBoicTBa. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢ynkuuid. CBoicTBa (YHKIMI HEMpEphIBHBIX Ha oOTpe3ke. Meroa
WHTEPBAJIOB [UJISl PELICHUS HEpaBEeHCTB. lIpriMeHeHHe CBOWCTB HENPEPBIBHBIX
GbYHKIU 7151 perieHus 3aa4.

IlepBas u BTOpas nmpousBoaHble PpyHKIMU. OnpeneneHue, reOMETpUUECKUi U
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K TpaduKy QyHKIIUU.

[IpousBogubie  anmeMeHTapHbIX  ¢GyHKiud.  [IpousBomHas  CyMMBI,
MIPOU3BENICHUS, YACTHOTO U KOMIO3UIINU (QYHKITUH.

MHoKecTBa M JIOTHKA

MHOXeCTBO, OInepanuy HaJ MHOXECTBAMM MW HMX CBOMCTBA. J[marpamMmsl
Olinepa—Benna. IIpumMeHeHHe TEOPETHMKO-MHOKECTBEHHOIO — anmapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PEIICHUH 3adad W3 JPYTHUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHYECKOIO OOBEKTa, CIIEICTBUE,
JI0Ka3aTEeIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucaa 1 BBIYMCICHUA

Harypanbsubie u nensie yucna. [IpumMeHeHre TPU3HAKOB JAETUMOCTH IEIBIX
yucen, Haubonpmuid obmui nenutend (ganee — HOJl) u HammeHsblee oOriee
kpatHoe (nanee — HOK), octatkoB 1o Mofaysto, anroputMa EBkinna st penieHust
3a7a4 B LIEJIBIX YUCTIaX.

KommnekcHpie uwncna. AnreOpauwdeckas W TpUTOHOMETpUueckas (OpMBI
3alUCH KOMIUIEKCHOrO 4Yucia. ApudMETHYECKHE ONepaluu ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHy M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET ISl PeIIeHUs (PU3NIECKUX U TEOMETPUYECKUX 3a1ad.

YpaBHeHUS U HEPABEHCTBA

CucteMa ¥ COBOKYMHOCTh YpaBHEHU M HEPABEHCTB. PaBHOCHIIbHBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHUX  YPAaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTU. PelieHne TpuroHoMeTpudecKiuX HEpaBeHCTB.

OCHOBHBIE METOJBl pEIICHUS TOKa3aTeIbHbIX M  JIOTapUPMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUSI CUCTEM M COBOKYIHOCTEN palMOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTENbHBIX U JIOrapUPMUUECKUX YPAaBHEHU.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMH.



IIpumenenne  ypaBHEHMH, CUCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3a7ady W 3a7ad M3 Pa3JIMYHbIX OOJacTell HaykKu U peajbHOU
YKW3HU, UHTEPIPETALUA TOTYYEHHBIX PE3YIIbTATOB.

DyHKIUU U TPAPUKHU

I'paduk kommozuumu QyHkiu. I'eomerpuueckue oOpasbl ypaBHEHUNH U
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue QPyHKIIMU, UX CBOMCTBA U rpaduKH.

['paduueckue Meroabl pernieHUs ypaBHEHW W HepaBeHCTB. [ 'paduyeckue
METO/bI PELLICHUS 33]1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKUMHA [UIsi MCCIEAOBAaHUS IPOLIECCOB MU
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT NPHU PEIICHUU 3aJad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEATIbHOMN KU3HU.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

[IpuMeHeHre NMPOU3BOJHON K MCCIEAOBAHHUIO (DYHKIIMIT HA MOHOTOHHOCTb U
3KCcTpeMyMbl.  HaxoxaeHue  HamOOJbIIEr0o M HAaUMEHbBIIETO0  3HAYEHMH
HENpepbhIBHON (QYHKIIMU HA OTPE3KE.

[IpumeHenne TPOU3BOMHOM JUIsI HAXOXKIACHUsS HAWIYYIIETO pEIICHUS B
NPUKIAIHBIX 3aJadax, Ui ONpPEAENEHUS CKOPOCTH M YCKOPEHHWs Mpolecca,
3a1aHHOTO (hOpMYJION Ui rpaduKoOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBooOpa3HbiX. I[lepBooOpasHbie
aneMeHTapHbIX QyHkIui. [IpaBuina HaxoXaeHus IEPBOOOPA3HBIX.

Wnrerpan. I'eomerpruueckuin CMBICH VMHTErpala. Brruucnenue
onpenenéHHoro uHTerpana o popmyne Hetorona-Jleitbuuiia.

[IpuMeHeHre uWHTErpana il HaxXOXKIEHUs IUIOMafed IUIOCKHX (uUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepst pemenuit auddepeHnnanbHbIX  ypaBHEHUNH. Maremaruueckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLECCOB C TNOMOIIbI0 AuddepeHnrnanbHbIX
YPaBHEHHUM.



INDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaskaIaHCKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTD FPAKJAHCKON MO3UIIMKA 00YUYaIOIIETrocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJI€HAa  POCCHMCKOTO  OOIIecTBa,  NPEICTABICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PAZIUYHBIX CTPYKTYp, SIBICHUH,
IpoLeIyp TPaKIaHCKOTO oOmiecTBa (BbIOOPBI, OMPOCHI W JPYroe), YMEHHue
B3aMMOJICHCTBOBaTh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBUM C HX
(GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOTO BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI,
UCIIOJB30BAaHUE ATUX JOCTHUKEHUM B APYTrMX HayKaX, TEXHOJOTHsIX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

OCO3HAHHWE JAYXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THYECKOTO IMOBEICHHS, CBI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHHI HAayKM W JIESITEIbHOCTBIO YYE€HOrO0, OCO3HAHUE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAas JCTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHUH, pacCy ACHUI, BOCOPUUMYHUBOCTD
K MaTEMaTUYECKUM acCIeKTaM Pa3IMuHbIX BUIOB UCKYCCTBA;

5) puznyecKoro BOCHUTAHUSA:

c(hOPMUPOBAHHOCTh yMEHHUSI TPUMEHSITh MaTeMaTUYeCKue 3HaHUs B
WHTEpecax 3JI0pOBOTO 1 0€30MacCHOTO 00pasa JKU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 37I0POBBIO (370pOBOE THUTaHUE, COAIIAHCUPOBAHHBIN DPEKUM 3aHATUNA U
OTIIbIXa, peryisipHas GU3nvecKas aKTUBHOCTH), (PU3HMUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOM ESITEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

FOTOBHOCTh K TpYyHdy, OCO3HAaHWE IIEHHOCTU TPYAOJdt00Us, HHTEpeC K
paznmuyHbiM  cPepam  MPOGECCHOHANBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynyiel mpodeccuu M peasnu30BbIBaTh COOCTBEHHBIEC KU3HEHHBIE IJIAHBI,



TOTOBHOCT M CHOCOOHOCTH K  MaTeMaTHYecKoMy  OOpa3oBaHUIO |
caM0o00pa30BaHUI0 Ha MPOTSHKEHUMM BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3314 MaTeMaTHYEeCKON HApaBIIEHHOCTH;

7) 3K0JI0THYeCKOT0 BOCITUTAHUSI:

c(hOPMHUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLIMAJIbHO-DPKOHOMHUYECKUX TMPOLIECCOB HA COCTOSIHUE MPUPOJAHONU M COIMAIBHOU
Cpellbl, OCO3HaHHUE II00AIBHOTO XapaKTepa 3KOJOTHUECKUX NPOo0JIeM, OpUEHTALUS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWN MJIs peIIeHus 3amad B 00JacTH
OKpYXalollel Ccpepl, MIAHUPOBAHUE TOCTYNKOB M OIIEHKH WX BO3MOKHBIX
MOCJIEACTBUN JIJIS1 OKPY>KAIOILEH CPE/Ibl;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS

c(hOPMUPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKU ©  OOIIECTBEHHOW  NpPaKTUKW, I[MOHUMAaHUE
MaTE€MaTUYeCKOM HAayKH Kak c(epbl 4YeIOBEYECKOM IeATEIbHOCTH, 3TaloOB €€
pa3BUTHUS W 3HAYUMOCTU [JI Pa3BUTHS UUBWIM3ALHMK, OBJIAJCHUE SA3BIKOM
MaTeéMaTUKH W MaTEMaTHYECKON KyJIbTypOll KaK CpEICTBOM I[I03HAHUA MUDPA,
TOTOBHOCTh OCYIIECTBIISAITh IPOEKTHYI0 M HCCIENOBATEINBCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTeabHBIC YHUBEPCAIbHBIC YUeOHbIC JeHCTBHA

ba3oBble 1oruyeckue 1eMcTBUA:

BBISIBISIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE NMPU3HAKM MaTE€MAaTHYECKHX
OOBEKTOB, TOHATHI, OTHOLIEHUW MEXAY TMOHATUSAMH, (QOPMyIHpPOBATH
OINpEJENeHHs MOHATUNA, YCTaHABIMBATh CYUIECTBEHHBIN NMpPU3HAK KiacCU(HUKaIUH,
OCHOBaHMSI JiJ1s1 000OIIEHUS U CPAaBHEHU S, KPUTEPUH MPOBOAMMOTO aHAJIN34;

BOCIPUHUMATh,  (OPMYIHpOBaTh M MIPeoOpa3OBbIBATh  CYXKACHHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIC, YaCTHBIE U O0IINE, YCIOBHBIC;

BBISIBJISITh MaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TTPOTUBOPEUHS
B (pakrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHHUSAX, Npeajararb KpUTEpUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEYNI;

JieNaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTALMIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHHS U BHIBOJIBI;

BbIOMpaTh crmoco0 pemieHus ydeOHOM 3ahauu  (CpaBHHMBATHh HECKOJBKO
BApUMAHTOB  pElIIeHUs, BbIOMpAaTh HaumboJiee MOAXOMANIMI ¢ y4€ToM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPHUEB).



Ba3oBble ucciiegoBarejbcKkye 1eMCTBUS:

HCIIOJB30BaTh BOMPOCHl KaK MCCIENOBATEIbCKUM HMHCTPYMEHT I[IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (PUKCHpYIOIIME  TPOTHUBOpEUHE,  Mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (pOopMUpOBaTh TUIIOTE3Y, apTyMEHTHUPOBAThH
CBOIO TMO3UIINI0, MHEHHE;

MIPOBOJIUTH CAMOCTOSITENIbHO CIUIAHWPOBAHHBIM 3KCIEPUMEHT, UCCIIEI0BAaHUE
[0 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTEMaTUYECKOTO 00BEKTA, SIBICHMUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 0OBEKTaMHU, SIBJICHUSIMU, POIECCAMU;

CaMOCTOSTENbHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOJABI IO pe3yJibTaTaM
MPOBENEHHOTO  HAONIOJCHMS, HWCCJICAOBAaHMS, OIICHUBATH  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOXHOE pa3BUTHE TIpoIecca, a TakKXKe BBIABUTAThH
MPENOJIOAKEHUS O €T0 PA3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undgopmanumeii:

BBISBIIATH JAe(UIIATHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIIPOC U JJI PELICHUS 3a]1a4H;

BBIOMPATh WHPOPMAITUIO W3 UCTOYHUKOB PA3IMIHBIX THUIIOB, AaHAJIM3UPOBATH,
CHUCTEMATU3UPOBaTh W HWHTEPIPETHPOBATh WHGOPMAIMIO PA3IUYHBIX BUIOB U
dbopm npeacTaBIeHuUS;

CTPYKTYPUPOBaTh MH(POPMAIIMIO, TPEJICTABIATh €€ B Pa3IMYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUUuecKy;

OIICHUBATh HaJEKHOCTh uHpopMaru o CaMOCTOSITEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUA

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXIAEHHUS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOUIEHMSI, SICHO, TOYHO, T'PaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IIHCBMEHHBIX TEKCTaX, 1aBaTh IOACHEHUS MO XOAYy PELICHUS 3ahauH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN PE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJIa€MON TEMBbl,
npoOsieMbl, pelaeMoi 3ajJaud, BBICKA3bIBATh HJAEH, HAIIEJICHHbIE HAa IOMCK
pelIeHnsl, COIOCTABIIATh CBOU CYXIEHHsS C CYXKICHUSAMH JPYTHX YYaCTHHUKOB
Juanora, oOHapyXUBaTh pa3jMyuue W CXOJCTBO MO3MIMNA, B KOPPEKTHOU (popme
(bopMyIMpOBaTh PA3HOIIIACHS, CBOU BO3PAXKEHUS;

NPEACTABIATh PE3YIbTAThl PELICHUS 3a1a4d, YKCIIEPUMEHTA, UCCIICIOBAHMS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4&TOM 3a1ad
Npe3eHTAlUU U 0COOEHHOCTEN ayIuTOPHUH.

PerynsiTuBHbBIC YHMBeEpCcaJbHbIe Y4eOHbIe 1elCTBUA



Camoopranusanus:

COCTaBIISITh IUIAH, aJlTOPUTM PELICHUS 3aJa4H, BBIOMPATh CIOCO0 pELIeHUs C
y4€TOM MMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pEUICHUN C Y4ETOM HOBOM MH(GOpMALIHH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BJQJ€Th  HABBIKAMHM  [O3HABATEIIbHOM  pediekcuu Kak  OCO3HAHUs
COBEPIIIAEMbIX JEUCTBUI W MBICIHTEIBHBIX MPOIECCOB, X PE3yJIbTAaTOB, BIAJCTh
croco0aMu CaMOMPOBEPKHU, CAMOKOHTPOJS Tpolecca M pe3yibTaTa peleHus
MaTeMaTUYeCKON 3a/1auu;

NPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PEUICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalJICHHBIX OIMMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHUE PE3yJIbTaTa IEIN M YCIOBUSAM, OOBSICHITH IPHYUHBI
JOCTHKEHUSI WIIM HEIOCTHIKEHUS Pe3yJIbTaTOB ACSATEIBHOCTU, HAXOIUTh OLIUOKY,
JIaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHas1 1eATEJIBHOCTD:

MMOHUMATh M WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWUBUIYATbHON
paboOThl TpHU pEHICHWH YYEOHBIX 3a7ad, TMPUHAMATH I1IeJb COBMECTHOM
NeSATEeTbHOCTH, TJIAHUPOBATh OPraHU3alMI0 COBMECTHOM pabOThI, paclpeieisTh
BUJIbI Pa0OT, JOrOBapHUBATHCS, OOCYX JaTh TIpoOllECC M pe3yiabTaT paboThI,
000011aTh MHEHUS HECKOJIBKUX JIIOHECH;

y4acTBOBaTh B IPYNNOBBIX (popMax palboThl (0OCYXIeHHS, OOMEH MHEHHIA,
«MO3TOBBIE IITYpMB» ¥ HWHBIE), BBINOJHATH CBOK YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JEHCTBUA C JPYTMMHU YICHAMH KOMAaHJIbI, OIIEHUBATH
KauyeCTBO CBOETO BKJIAJa B OOIIMHA MPOAYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
Y9aCTHHKAaMHU B3aUMOJICHCTBHSI.

IHNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce oOydaromuicsi MOJYYHUT CIETYIOLINE
MPEAMETHBIC PE3YJIbTaThl MO OTACIBHBIM T€MaM pabouell MmporpamMmbl Y4eOHOTO
Kypca «Anrebpa 1 Hadaja MaTEMaTHIECKOTO aHATN3ay:

Yuciia v BBIYUCICHUSA:

CBOOOJHO OINEpPUPOBATh MOHATUSIMU: PAIMOHAIBHOE YHCIIO, OeCKOHEYHas
nepuoguyeckass JpoOb, TMPOIEHTHI, HPPAUOHAIBHOE YHCJIO, MHOXECTBa
pallMOHANIbHBIX U IEUCTBUTEIbHBIX YHCEN, MOYJIb IEUCTBUTEILHOIO YHCIIA;

MPUMEHATH JApoOM ¥ TIPOIEHTHI Uil PENICHUS MNPUKIATHBIX 3a7a4 M3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATbHOW )KU3HU,

OPUMEHSThH NPUOIMKEHHBIE BHIYUCIICHHUS, TPaBUIa OKPYIJICHUS, IPUKUJIKY U
OILICHKY pe3yJIbTaTa BHIYUCIICHUI;



CBOOOZHO OMNEpUPOBATh TIOHATHEM: CTENEHb C IIEJIbIM I[OKa3aTeseM,
UCITIOJIB30BaTh MOAXOISAIYI0 (hOPMY 3alUCH ACUCTBUTENBHBIX YUCEN AJIS PEIICHUs
MPAKTUYECKUX 33/1a4 U MIPEACTABIICHUS TAHHBIX;

CcBOOOZHO ONEpPUPOBATh MOHATHEM: apUPMETHUECKUN KOPEHb HATypaibHOU
CTEIICHH;

CcBOOO/IHO ONEpPUPOBATh MOHATHUEM: CTEIEHb C PAIMOHAIBHBIM MOKa3aTeleM;

cBOOOIHO OMEpUPOBATH MOHATHIAMHU: JIOrapudM Yucia, JeCITUIHBIE U
HaTypaJbHbIE TOTapU(MBbI;

CBOOOJIHO ONEPHUPOBATH MOHITUSAMHU: CHUHYC, KOCHHYC, TAHI'€HC, KOTAHIEHC
YUCJIOBOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCHHYC W apKTAHTE€HC YMCIOBOTO
apryMeHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OINEpPUPOBATh MOHATUSMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUSA U YPAaBHEHUSA-CIICICTBUS, PABHOCUJIbHBIC HEPABEHCTBA,;

OPUMEHATh pPAa3JIMYHbIE METOJbl pEIICHHUs palUOHAIbHBIX U JPOOHO-
pPAallMOHAJIBHBIX YPaBHEHUM, MNPHUMEHATH METOJ WHTEPBAJIOB UIA PELICHUS
HEPABEHCTB;

CBOOOJHO OIEpPUPOBATH MOHATHSIMH: MHOTOWIEH OT OJHON NEpEeMEHHOM!,
MHOTOYJI€H C ILeJbIMH Kod((PHUIIMEeHTaMu, KOPHU MHOTOWIEHAa, MPUMEHSThH
JIeJIEHMEe MHOTO4YJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIeHUs 3a4a4;

CBOOOJHO ONEPUPOBATH TMOHATUSMU: CHUCTEMA JIMHEHHBIX YpPaBHEHUIA,
MaTpulla, ONpelNeNuTedb MaTpHulbl 2 X 2 W €ro IeOMETPUYECKUH CMBICIH,
UCIIOJIb30BaTh CBOMCTBA ompenenuTenst 2 X 2 A BBIUMCICHHUSI €ro 3HauyeHus,
IIPUMEHATh OIPEIACIUTENIM JUIsl PELICHUS CUCTEMbl JIMHEWHBIX YpPaBHECHUMU,
MOJEIUPOBATh PEANbHBIE CUTYAIIMU C IOMOIIBIO CUCTEMBI JINHEWHBIX YPABHECHUM,
UCCIIEN0BAaTh IOCTPOEHHBIE MOJENM C MOMOIIBK) MATpPUIl U OINPEAECIUTENEH,
MHTEPIPETUPOBATH MOJTYUYECHHBIN PE3YIIbTAT;

WCIIOJIB30BaTh CBOMCTBA JEUCTBUM C KOPHSAMH Ui TIpeoOpa3oBaHUs
BBIPAKECHU,

BBINIOJIHATH MPE0OPA30BAHMS YUCIOBBIX BBIPAKEHUH, COAEPIKALIUX CTEIEHH C
PalMOHAJIBHBIM [TOKA3aTEeIEM;

HCIIOJB30BaTh CBOMCTBa jorapudmMoB TUTSt npeoOpa3oBaHUs
Jorapu(MUYECKUX BBIPKCHUI;

CBOOOJHO ONEPUPOBATH MOHATHSIMU: HppalMOHANbHbIC, MOKa3aTeIbHbIE WU
JorapuMUYECKre YpaBHEHHUS, HAXOAUTb UX PEIICHHS C TTOMOUIBI0 PABHOCUIIBHBIX
IIEPEXO0/I0B UJIN OCYIIECTBIIAS IPOBEPKY KOPHEW;



MPUMEHSTh OCHOBHbIE TPUTOHOMETpHUECKHUEe (HOPMYIIBI JIJIsl MPeoOpa30oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZIHO OIEpPHpPOBATh MOHSATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE,
OPUMEHATh HEoOXoaumble (OpPMyNbl ISl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJICIMPOBaTh pEaJlbHblE CUTyallUd Ha S3bIKE alreOpbl, COCTaBIAThH
BBIDAKECHHSI, YpaBHEHHWS, HEpPABEHCTBA [0 YCJIOBHUIO 3aJadyM, HUCCIEAOBAThH
MOCTPOEHHBIE MOJIENTU C UCIIOJIb30BAHKUEM ammapara anreOphl.

DOyHKUMU ¥ rpadpuKu:

CBOOOJHO ONEpUPOBATh MOHATUSAMU: (PYHKIUS, CIIOCOOBI 3a/laHus (PYyHKIUH,
B3aMMHO OOpaTHbie (QYHKIUHU, KOMIO3ULUS (PYHKIUH, Trpaduk QyHKIUH,
BBINIOJIHATH 3JIEMEHTApHbIE TPeoOpa3zoBaHus rpaPuKoB (HyHKIIHIA;

CBOOOJHO OIEPUPOBATH MOHATHAMHU: 00JIACTh ONPENENICHUS U MHOKECTBO
3HaYeHUHN PyHKUINHU, HYIH (PYHKLINU, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOZIHO ONEpUPOBATh TMOHATUSAMHU. 4YETHBIE W HEUYETHbIE (YHKIUH,
NepUOINYECKUe (PYHKIUU, TIPOMEKYTKH MOHOTOHHOCTH (PYHKUHUU, MAKCUMYMBbI U
MUHUMYMBbI (DYHKIIMM, HauOoJibllleé M HAaWMEHbIllee 3HayeHUuE (PYHKUUU Ha
IPOMEKYTKE;

CBOOOHO ONEpPUPOBATh MOHATUAMMU: CTENEHHAs (QYHKIUS C HATypaJbHBIM U
LEeNbIM [OKa3zareiaeM, rpapuk CTEeNeHHOM (YHKIUU C HaTypajdbHbIM M IIEJIbIM
nokasaresieM, rpaguk KOpHS N-Oi CTENEeHW Kak (PYHKIMM OOpaTHOMl CTENmeHu c
HATypaJbHbIM OKa3aTeIeM;

ONEepUPOBATh MOHATUSAMM: JIMHEHHAs, KBagpaTuyHas M JApoOHO-TMHEHas
(GYHKIMH, BBIIOJTHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IOCTPOEHUE UX I'Pa(UKOB;

CBOOOJHO OIEpUpPOBaTh MOHATUSAMU: IMOKa3aTellbHas U Jiorapumuyueckas
(GyHKUMH, UX CBOMCTBA M rpauKH, MCIOJb30BaTh UX rpaduKu i peleHus
YPaBHEHMUI;

CcBOOOZHO ONEpUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAST OKPY>KHOCTD,
orpeseseHue TPUTOHOMETPUUECKUX (PYHKIIMM YMCIOBOTO apryMEHTa;

UCIIONIb30BaTh rpauku  (QyHKUMHA JUIsI  UCCIENOBAHMS TPOLECCOB U
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 JPYrHuX y4eOHBIX MPEIMETOB U PealbHON
YKU3HH, BBIpAXaTh POpPMyJIaMH 3aBUCUMOCTH MEXAY BEITUUHMHAMU;

Havana mareMaTH4ecKOro aHajm3a:

CBOOOJHO ONEPUPOBATH MOHATHSMU: apupMeTUUYecKas W TeoMeTpuuecKas
nporpeccusi, 06CKOHEYHO yObIBaroIasi reoMeTpruuecKasl Iporpeccusi, TMHEHHBIN U
HKCIIOHEHIMATIBHBIN pOCT, (hOpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEICTABICHNUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOTPECCUU ISl PEIICHHs] PEAJbHBIX 331ad MPHUKIAJTHOrO
XapaKkTepa;



cBOOOHO OTEpUPOBATH MOHITHIIMHU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3aJaHUS
MOCJIEA0BATEIBHOCTEH, MOHOTOHHBIE W OrPaHUYEHHBIE TOCIIEIOBATEIBHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MATEeMaTUYECKOrO0 aHaliM3a KakK aHajau3a
OECKOHEUHO MaJIbIX;

CBOOOJTHO ONEPUPOBATh MOHATUSIMHU: HENpepbhiBHbIE (YHKIHUHU, TOYKU
paspbiBa rpaduka QyHKIIMH, aCUMOTOTHI rpadrka GyHKINY;

cBOOOJHO OMEpUpPOBaTh MOHATHEM: (DYHKIHSA, HENpephIBHAs Ha OTPE3KE,
MPUMEHSTh CBONCTBA HEMPEPBIBHBIX (DYHKITU IS PEIICHUS 3a1a4;

CBOOOZHO OINEpUpPOBaTh MOHATUSAMHU: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIMU, KacaTtelnbHas K rpaduky QyHKINY;

BBIYUCIISATh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHHUS, YACTHOIO U KOMIIO3ULIUH
IBYX (YHKIIMH, 3HATH MPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIUH;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3NYECKUU CMBICI TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHoKecTBa M JIOTHKA:

CBOOOJHO  ONEpUPOBATh MOHATUSMHU:  MHOXECTBO, ONEpalUd  HaJ
MHO>ECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JJIsl ONMCAHMS PEaIbHBIX
MIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 IPYTUX YUYCOHBIX MPEIMETOB;

CBOOOJIHO OIEpUpPOBaTh MOHATUSMU: ONPEICIICEHUE, TEOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MaTeMAaTHYECKOro 00BEKTa, JOKA3aTeIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kJacce oOydarOmMiiCS TMOJIYYUT CIETYIOIINE
MPEAMETHBIC PE3YNbTAaThl MO OTIACIBHBIM T€MaM pabouel MporpamMMbl y4eOHOTO
Kypca «AnreOpa u Hauajia MaTEMaTHYECKOTO aHATN3ay:

Yucia 1 BBIYMCJICHUS

CBOOOJTHO OIEpUPOBATh TOHATHSIMHU: HATypaJlbHOE U 1IE€JI0€  YHUCJIO,
MHOKECTBA HATypaJbHBIX M LEJBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JETUMOCTU
uenbix yucen, HOJl u HOK naTypalibHBIX 4McCeNn JJIsl pelieHHs 3a]a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJHO OIEpPUPOBATh MOHATHEM OCTaTKa [0 MOMYJIO, 3alUChIBATh
HaTypaJbHBIC YHCJIa B PA3JIMYHBIX MO3UIIMOHHBIX CHCTEMAaX CUUCIICHUS,

CBOOOJHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YHMCIO U MHOXKECTBO
KOMILJIEKCHBIX YHKCEJ, MPEJCTaBIATh KOMIUIEKCHBIE 4YMClia B anreOpandyeckon u
TPUTOHOMETPHUUECKON (hOpMe, BBITIONHATH apU(PMETHUECKUE OTNEpaIiu ¢ HUIMU U
M300pakaTh Ha KOOPIMHATHOM TIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATH TOHATHSIMHU: HpPpAlMOHAIBHBIC, TOKA3aTeIbHBIE U
jgorapuMUYECKHE€ HEPaBEHCTBA, HAXOJUTh MX PEHIEHHS C  IOMOIIBIO
PaBHOCHWJIBHBIX MIEPEXO0JIOB;

OCYILIECTBJISITh OTOOpP KOpPHEH MpH PEHIEHUM TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJTHO ONEPHUPOBATH TOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HEeoOXoawmbie  (OpPMYyNIBI I PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTNEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YpPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOUTh PELLICHUS
CHUCTEMBI U COBOKYITHOCTEW palMOHANBHBIX, HUPPAIMOHAIBHBIX, ITOKA3aTEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuiarb palOHaJbHbIE, VppalrOHaJbHBIE, [I0Ka3aTeNbHbIE,
jJorapupMUYECKUe U  TPUTOHOMETPUUECKHME YpaBHEHHMS U  HEPABEHCTBA,
coaepKalye MOIYJIU U IapaMeTpsl;

MIPUMEHSATH TpauyecKre METOJIbI JJIsl PEIICHUs YPaBHEHU U HEPAaBEHCTB, a
TAKXKE 3a7]a4 C TapaMeTpaMu;

MOJICTUPOBATh peajbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTABIAThH
BBIDAKECHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMBbl IO YCIOBUIO 3aJayu,
UCCJIEIOBATh TOCTPOCHHBIE MOJENM C MCIOJIb30BAaHUEM ammapara aiareOphl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DyHKIUMN U TPAPUKHU:

CTpOUTh TpaduKu KOMIO3UIMK (GYHKIUNA C TOMOIIBIO DJIEMEHTAPHOIO
WCCJICIOBAHUS U CBOMCTB KOMIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTh TeOMETpUUYECKHe o0pa3bl YpaBHEHM H  HEPaBEHCTB Ha
KOOPJIMHATHOM IIOCKOCTH;

CBOOOJHO  OMEpUPOBATH TMOHATUSIMHU: TpaPUKU TPUTOHOMETPUUECKUX
(yHKmii;

NPUMEHSITh (QYHKIUU U1 MOJIEIMPOBAHUS U WCCICAOBAaHUS pEaTbHBIX
IIPOLIECCOB.

Havana mareMaTH4eCKOro aHaJu3a:

UCIIO0JIb30BaTh MPOU3BOAHYIO JIJIsl UCCAEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
Y OKCTPEMYMBI,

HaxXOJIUTh HAMOOJIbIlICe U HAUMEHbIIICE 3HAUCHUS (DYHKIIMK HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOJAHYIO I HAXOXKJICHUA HAWIY4Ilero PEHICHUS B
MPUKIAAHBIX, B TOM YHUCIE COLMAJIbHO-3KOHOMHUYECKHX, 3ajadax, JJis
OTIPEJICNICHUs] CKOPOCTH M YCKOPEHUsS Tporecca, 3agaHHOrO (GOpMYJIOoN WIN
rpaduKom;



CBOOOJTHO OMEPUPOBATH TOHATHUSMU: TIEPBOOOpa3HasA, OMPEACIEHHBIN
WHTErpajl, HaXOAWTh IEPBOOOpA3HbIC AJIEMEHTAPHBIX (PYHKIUNW U BBIYUCIATH
uHTterpani rno gpopmyne Hetotona-JIeibuua;

HaXOJIUTh TUIOMIATN TIOCKUX (PUTYP M OOBEMBI TENI ¢ MOMOIIBIO MHTETPasa;

UMETh NPEACTABICHUE O MAaTEMATHYECKOM MOJEIIMPOBAHUM HA MPUMEPE
cocTaByieHUs MU PepeHIINATbHBIX YPaBHEHUN;

pelIaTh NPUKIIAJHBIE 3aa4d, B TOM YHCIIE COLMATbHO-3KOHOMHUYECKOrO H
bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosaunuyectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
n/n NPOrpamMMbl Bcero Koutpoabupie | - Mpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypes:
MHOXECTBO I€HCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PanyionanbHable ypaBHEHMS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
5 Oynkiun u rpadukn. CreneHHast QyHKIHS ¢ 12 1
L[eJIbIM TTOKa3aTelIeM
3 Apudmernaecknii KOpeHb N-0i CTENICHH. 15 1
HppannonanbHble ypaBHEHHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckre ypaBHEHHs
5 TpuronomeTpruyeckue BoIpaKEeHUS U 99 1
YpaBHEHUS
[TocnenoBaTeIbHOCTH ¥ IPOTPECCUU 10
HenpepeiBable pynkiun. [lponssoanas 20
9 [ToBTOpeHmE, 0600IIEHUE, CUCTEMATH3AITUS 5 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 9 0




11 KITACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie | Ipakriieckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenI
1 HccnenoBanue GyHKIINNA ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuronomeTpuueckre HEPaBEHCTBA
4 UppanmonanbHele, Moka3aTeIbHbIE U 24 1
norapuMUUecKre HEPaBeHCTBA
KomriekcHbie uncna 10
HatypanbHble u 1iesble uncia 10
CHcTeMBbl pallHOHATBHBIX, HPPAITHOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(pPMUIECKUX 12 1
ypaBHEHUH
8 3aaun ¢ mapaMeTpaMu 16 1
9 [ToBTOpenue, 06001IEHIE, CUCTEMATU3AIUS 16 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 9 0







