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HOSAACHUTEJILHA S 3AIIUCKA

YueGHslii Kkypc «AnreOpa ¥ Havana MAaTeMaTH4eCKOro aHamM3a» ABjsercs
OZAHMM u3 Haubosiee 3HAYMMBIX B fiporpamMme cpenrero o6mero 00pazoBanmus,
MOCKOMBKY, € OAHOIH CTOPOHBI, OH obGecrnieynBaer HHCTpYMEHTaNIbHYI0 Ga3y s
H3YYEHUs BCex CCTECTBEHHO-HAYYHBIX KYpCOB, a ¢ APYroi CTOpoHsl, (opmupyer
JIOrHIecKoe u abCTPaKTHOE MbIILIeHHe o0yuarommxcs Ha YPOBHE, HE0OX01UMOM

AOCTHIKEHUA B MaTeMaTHyeCcKoii (hopwme.

YueOHbLi Kkype anreOpsl U Hayaj MaTeMaTHYeCKOro aHauM3a 3aKiabiBaer
OCHOBY JUISl yCHEHIHOTO OBJaneHMs 3aKOHAMM  (DM3MKH, XHUMHW, OuosIorum,
MIOHUMAHUSL OCHOBHBIX TEH/IEHIIHi] Pa3BUTHA SKOHOMUKH M 06IIECTBEHHO KU3HHU,
MIO3BOJISIET OPUEHTHPOBATHCH B COBPEMEHHBIX LHU(DPOBBIX H KOMIbIOTEPHBIX
TCXHOJIOTUSX, YBEPEHHO MCIONB30BATH HX AU JajibHelero o6pasoBanus u B
[TOBCETHEBHOM kM3HU. B TO Ke BPEMA OBJIANICHHE abCTPAKTHBIME U JIOrHYeCKH
CTPOTMMH  KOHCTPYKIUSIMH anredpbl M MaremMaTHyeckoro aHa/l3a pa3BUBAET
YMCHHE HAaXOIHUTh 3aKOHOMEPHOCTH, 000CHOBBLIBATH HCTUHHOCTb, JI0Ka3bIBATH
YTBEPHK/ICHUS € TOMOIIBIO MHAYKIMH 1 PACCY’X1ath I€yKTUBHO, UCIOIL30BATE
0000mieHne u KOHKpETH3aLMio, abcTparupoBanue u aHaJIOruIo, (hopMupyeT
KpPEATHBHOE W KPUTHYECKOE MBIIILICHHE.

B xozxe usyuenns yue6uoro Kypca «Auredpa u Hayana MaTeMaTUIeCcKOro
aHATM3a@» 00YYAKOIIMECs MONYYArOT HOBbBI OMET PCLICHUS MPUKIAHBIX 3a/1ay,
CaMOCTOSATEILHOTO MOCTPOCHUS MaTeMATHYECKHX MOJZIENIEH peanbHbIX CHTYaIHii,
WHTCPNIPETALMM  MOJYYEHHBIX  peLICHMil, SBHAKOMATCA ¢ npuMepaMu
MaTCMaTHYECKUX  3aKOHOMEPHOCTEH B [IpUpOJC, HAyKe W HCKYCCTBE, ¢
BBITAFOIIMMHCS MATEMATUIECKUMH OTKPBITHAMMU H HX aBTOpaMHu.

Yuebubiii kypc obnamaer SHAYUTEJIbHBIM BOCITHTATEIBLHBIM MOTEHIUAIOM,
KOTOpbI peanusyercs kak qepe3  yueOHbIii  Mmarepua, CIOCOOCTBYFOIIIMIA
(hopmupoBaHMIO Hay4yHOrO MHPOBO33PEHUS, TaKk W yepes CrietMpuKy y4ebHoi
ACATENILHOCTH,  TpeOyIOIeH Npoa0IDKUTE IBHO] KOHIEHTpAaMH  BHUMaHUs,
CaMOCTOATEIbHOCTH, ~ aKKYPaTHOCTH M OTBETCTBEHHOCTH 3@  MOJyYeHHbIH
pesyibTar.

B ocHoBe Merommkn oOy4eHus amrebpe W Hauanam MareMaTH4eCcKoro
dHAJIN3a JIKUT JEATENBHOCTHBINH NPUHLHTT 00y4eHmus.

B crpykrype yue6Horo Kypca «Anrebpa u Havana MaTeMaTU4YeCKOro
aHAIM32» BBIICNICHBI CIE/IYIOUINE COMCPIKATEHHO-METO TN CKHE MHAN: «Yucna
W BBIMHCICHUS), « DYHKIMH U rpadukmy, «YpaBHEHHs U HepaBeHCTBa», «Hauana
MATEMAaTHIECKOro  aHaM3a», «MHOXKECTBA M HOrMKay. Bce ocHoBHbIE



COZICPIKATENIBHO-METOAMYECKHE JTHHUU H3YyHalOTCsl HA TPOTSKEHHH JIBYX JIeT
o0y4eHns Ha ypoBHE cpeaHero o6mero 00pa3oBaHMsL, €CTECTBEHHO OMOJHSS
Apyr pyra W NOCTENCHHO HACHIIAACh HOBBIMH TEMaMH M paszenamMu. Jlanubiii
yueOHBIH Kypc sBiseTcs HHTCTPaTUBHBIM, TIOCKOJIBKY OOBEAMHSET B cebe
COZICPKAHUE HECKOJIBKMX MATEMATHYECKHUX JMCLMILIMH, TakuX Kak aire6pa,
TPUTOHOMETPHS, MaTeMaTHYECKHH aHATN3, Teopus MHOXECTB, MaTeMaTH4yecKas
jornka u apyrue. ITo mepe Toro kak o0y4arommecs OBJIAIEBAIOT BCE Ooutee
[IMPOKHM MAaTEMAaTUYECKHM anraparoM, Yy HUX MOCIEI0BATEIBHO dopmupyercs u
COBCPIICHCTBYETCS  yMEHHE CTPOMTh MarTeMaTMYecKyld MOJeib peanbHO
CHTYalllH, TPUMEHSATD 3HAHMA, TOJyYEHHBIC NPH U3YYEHUH Y4eGHOro Kypca, s
PCIICHHSA CaMOCTOATEILHO CHOPMYIHPOBAHHON MATEMATHYECKOM 3a1a4H, a 3arem
HHTEPIIPETHPOBATH CBOH OTBET.

CopepxarenbHO-MeTOMuECKas TUHHS «UHCIa M BBIYHCIICHMS) 3aBepiuaeT
(hopMupOBaHHEe HABBIKOB MCTIONB30BAHUS AEHCTBUTEIBHBIX YHCEJ, KOTOpoe ObLI0
Ha4aTo Ha yPOBHE OCHOBHOTO 001Iero o6pa3oBanus. Ha ypoBHe cpeanero o6mero
o0pa3oBanus  0co00e  BHUMaHHME  yje/sercs (opmupoBaHiIO  HaBHIKOB
PAMOHANBHBIX BHIYMCIICHUH, BKIIOYAIOUMX B ce0Sl HCIIONB30BAHHE PA3IHUHBIX
(opm 3anmcu umcna, ymenwe penars NPUKUJKY, BBITIOJIHATE NPUOIMKEHHbIE
BBIMMC/ICHHSA, OICHHUBATH YMCIOBBIC BBIDAKEHUS, paboTarh ¢ MareMaTHYeCKUMHU
KOHCTaHTamMH. 3HAKOMble OOYHAIOIMMCS MHOMKECTBA HATYPAIbHBIX, LEbIX,
PAllMOHAIBHBIX M JACHCTBUTE/IbHBIX  YMCEJ  JOMOJHSIOTCS  MHOKECTBOM
KOMIICKCHBIX  4MCel. B KakZAOM M3 5TMX MHOKECTB paccMaTpHBAIOTCH
CBOHCTBECHHbIC €My crHeLM(UYECKHe 3a4aul ¥ ONepalyH: Je/eHHe Haveo,
ONCPUPOBAHUE OCTATKAMU HAa MHOJMKECTBE LIENBIX 4YHCEN, O0co0bie CBOMCTBA
PALMOHATLHBIX ¥ UPPALMOHAIBHBIX YHCEJI, apU()PMETHYECKHE ONEPALMHU, A TAKKE
M3BJICYCHHUE KOPHSI HaTypalbHOH CTENEHHM HAa MHOMXECTBE KOMILIEKCHBIX YHMCEIL.
braronaps mocnenosarenbHOMY pacumpenmio kpyra MCIOJIb3YEMBIX YHUCET M
3HAKOMCTBY C BO3MOXHOCTSIMU MX NPUMEHEHUS /UIS PELICHUS Pa3/IMuHbIX 33134
(bopmupyeTcs npecTraBieHHe O €IMHCTBE MATEMATHKH KAk HAayKu U €€ poau B
MOCTPOCHHU MOJEJICH pealbHOro MHpa, MUPOKO HCIOJIB3YIOTCS 0600IIEHHE U
KOHKpETH3alHs.

JInnus «YpaBHeHHMS M HEPABEHCTBA» PEANM3YETCS HA IPOTSHKEHUU BCETO
OOy4eHHsI HAa YPOBHE CpEIHEro OOIIEro 0Opa3oBaHms, MOCKOJIBKY B KaXKIOM
pazaenie lIporpamMmsl MpexyCMOTPEHO pEIICHHE COOTBETCTBYIONMX 3a1ad. B
pesynpTare OOydYaromuMecss OBJIAACBAIOT PA3IMYHBIMH  METOAMH peIIeHHUSI
PallMOHATBHBIX,  MPPALMOHAIBHBIX, [OKA3aTEIBHBIX, JIOTAPUPMUYECKUX W
TPUTOHOMETPUYECKUX YPAaBHEHWH, HEPABEHCTB H CUCTEM, a TaKke 3azau,
CoAcpxkamuX napamerpbl. IloyueHHbIE yMEHHA IIMPOKO HCIOIB3YIOTCS TIPH
MCC/IEIOBAHUH (PYHKIMI ¢ TTOMOIIBIO TIPOM3BOIHOMN, TIPH PEIICHHH TIPUKIAIHbIX



3ajiaq v 3a1a4 Ha HAXOXK/AECHHE HAUOOMBIINX U HAMMEHBIINX 3HAYEeHUI (GyHKIUM.
JlanHas conepkarensHas mvHuMS BKTIOUAeT B cebst Takke hopmupoBanme ymenmii
BBINIOJIHATE  pacH€éThl  mo  hopmyam, NpeodpasoBaHMs  palMOHABHBIX,
UPPALMOHATILHBIX U TPUIOHOMETPHYECKHX BBIDOKEHHH, a TakkKe BbIPAKEHHMIA,
COACPHAUIMX CTeNeHH M Jjorapumbl. Brarosaps U3Y4YE€HUIO anrebpanveckoro
Matepuana - MpOMCXOMMT  nambHeiiee  pasBuTHE AITOPUTMUYECKOTO W
a0CTPaKTHOrO MbINLIEHNS 00yHarommxcsi, GopMHPYIOTCS HABBIKU [Ty KTUBHBIX
pacCyknenuid, paboThl ¢  CHMBOJIBHBIMHU (Gopmamu,  mpeacrasienus
3AKOHOMEPHOCTEH M 3aBUCHMOCTEl B BMJE DaBEHCTB W HEpaBeHCTB. Aurebpa
npeanaraeT S(QekTUBHbIC WMHCTPYMEHTHI st PELIEHHs TPAKTHUYECKMX U
CCTECTBEHHO-HAYYHbIX 33/1a4, HATJIAHO JIEMOHCTPHPYET CBOHM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

ConeprxarenbHO-MeToqUYECKAs  THHMS «DyHKIMH W rpadHMKu» TECHO
MEPEILICTACTCA C APYTUMH JIMHUAMH Y4eGHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICITE 3a/1aCT MOCTIE/I0BATENLHOCTh M3YYEHNS MaTepHaa. U3yuenne crenennoi,
TI0Ka3aTeIbHOM, JorapupMU4ecKoii 1 TPUTOHOMETPUYECKHUX (DYHKIHI, UX CBOICTR
H rpa(uKoB, MCHOMb30BaHHE (DYHKIWMIH s PCILCHUA 3a0a4 U3 JAPYIUX Y4YeOHBIX
[IPEIMETOB M PEAIbHOM KHU3HU TECHO CBS3aHO KaK ¢ MATEMaTHYECKHM aHAIM30M,
Tak W € PCIICHUEM YpAaBHEHMA W HepaBeHCTB. [IpH 3ToM GoJbIIOE BHHMAHME
yAensercs GOPMUPOBAHMIO YMEHHS BbIPaKATh opmynamun 3aBrcumMocTH MesTy
PA3THIHBIMU - BEJIMMMHAMM, HCCJIEAOBATh TOJy4YeHHble (YHKIMH, CTPOMTH WHX
rpaduku. Marepuan 3toii COZEPIKATEILHOH JTMHUKM HALEICH Ha Pa3BUTHE YMEHHIA
M HABBIKOB, TIO3BOJMIOMIMX BBIPAKATH 3ABUCHMOCTH MEXIy BEIHYMHAMH B
Pa3IM4HOl (popme: aHaNUTHYECKOH, rpadmuueckoii U cioBecHO. Ero U3YUYECHUE
CIOCOOCTBYET ~ PAsBHTHIO  AITOPUTMHYECKOrO MBIILICHHUS, CIIOCOOHOCTH K
0000LICHHI) M KOHKPETH3ALMH, HCIIO/Ib30BAHMIO AHATOTHIA

Conepxarenbhas nuuus «Hauana Maremaruyeckoro aHamm3a» M03BONSET
CYICCTBEHHO pACIIMPHTh KPYT KAk MAaTeMaTHYeCKHX, TAaK W MPUKJIAHBIX 3a/ad,
MOCTYNHBIX O0YYaIOMMMCS, TaK KaK y HUX MOSBISETCS BO3MOIKHOCTE CTPOUTH
rpaQukd  CIOKHBIX (DYHKUMI, ONMpenensTh MX HAUOOIbIIHE U HauMEHbIITHE
SHAICHUS, BBIYMCIATH IUIOWAMM (GUIrYp U OOBEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpEHHUA MpPOLECCOB. JlaHHas CoOJepKaTelibHas JIMHUS OTKPHIBAET HOBBIC
BOSMOKHOCTH  TIOCTPOCHHS MATEMaTHYECKUX MOJeNel peaibHBIX CHTYaLMil,
MIO3BOJIACT HAXOQWTh HAWIIY4lllee pELIEHWE B MPHUKJIAIHBIX, B TOM YHCIE
COLHMATTbEHO-OKOHOMHYECKHX, 3a/1a4axX. 3HaKOMCTBO ¢ OCHOBAMH MAaT€MAaTUYECKOro
aHanvM3a CrnocoOCTBYET pasBUTHIO abGCTPAKTHOTO, (popmanbHO-IOrMYECKOTO 1
KPEaTHBHOTO MBINLIEHUS, (POPMHUPOBAHUIO YMEHHMI pPaco3HaBaTh IIPOSIBJICHHUS
3aKOHOB MATEMaTHKK B HAayKe, TEXHMKE M MCKyccTBe. OGydalommecs y3HAOT 0



BBIIAFOIIMXCS  pE3ysibTarax, MOJYYEHHBIX B XOe Pa3BUTHS MaTeMaTHKH Kak
HayKu, ¥ 00 X aBTOpax.

ConepxarenbHo-MeToaMueckas THHuS «MHoecTBa 1 nOrHKa» BKIIOYAeT B
CeOsl DJIEMEHTBI TEOPHH MHOMKECTB W MaremMaTu4eckon Jioruku. Teoperuko-
MHOKCCTBEHHBIE NPE/ICTABIICHUS IIPOHU3BIBAIOT BECH KypC IIKOJIbHOH MaTteMaTHKH
H HpelUIararoT HauboJIee YHUBEPCAIbHBIH SI3bIK, OObEMHSIONIMIT BCe pa3esibl
MAaTeMaTHKH M €€ NPUIOKEHHH, OHH CBA3BIBAIOT pasHble MaTeMaTH4YeCKue
AMCIMIUIMHBL WM MX TPHIOKEHUS B €IMHOE Iejoe. [Tostomy Bakno nars
BO3MOXHOCTb  00y4aroIeMycss MOHHMATh TCOPETUKO-MHOKECTBEHHBIN  S3BIK
COBPEMEHHOH MaTeMaTHKH M MCIIOIB30BaTh €ro JUis BBIDQKECHUS CBOMX MBICIICH.
JIpyTUM  BaKHBIM IIPU3HAKOM MATEMATHKH Kak HayKul CJIeAyeT IpU3HATh
CBOHCTBEHHYIO €H CTPOrocts 06OCHOBAHMII W CIIEI0OBAHUE  ONIPEACAEHHBIM
NpaBHIaM  MOCTPOCHMS  [I0KA3aTEIbCTB.  3HAKOMCTBO ¢ 9IeMEHTaMi
MareMaTHYeCKOH JIOTHKH CIOCOOCTBYET DPAa3BHTHIO JTOrHYECKOrO MBILTIEHUS
00YHaIOIIMXCS, MTO3BOJISIET MM CTPOHTH CBOM PacCy)XJCHUS HA OCHOBE JIOTHYECKUX
MPaBUIL, GOPMUPYET HABBIKH KPUTHUECKOTO MBIIILICHHMSL

B yueGnom kypce «Anre6pa u mauama MAaTeMaTuYeCcKoro aHajau3ay
TIPUCYTCTBYIOT OCHOBbI MaT€MaTHYECKOTr0 MO/IETHPOBAHMS, KOTOPBIC TPU3BAHbBI
CIIOCOOCTBOBATh  (JOPMUPOBAHUIO HABBLIKOB MOCTPOCHUST MOJENel peaabHbIX
CUTYyalMi, MCCICI0BAHHS JTUX MOJENCH ¢ MOMOIIBIO anmnapara anreOpsl u
MareMaTHyeCKOro aHanM3a, MHTEPIpPETAlMH MOMy4YeHHBIX pe3yibTatoB. Takue
3a/1aHNA BILICTCHBI B KQK/IbIi U3 Pa3/esioB NPOrpamMMBl, II0CKOIBKY BECh Marepua
y4e0HOTrO Kypca MIMPOKO MCHOJB3YeTCs IS peLICHMs NMPUKJIAAHLIX 3ana4. [Ipu
PCIICHUM  pPCATBHBIX  NPAKTHYECCKUX  3ama4  OOy4YalomMecs  pa3BUBAIOT
Ha0/II01aTeIbHOCTh, YMEHHE HAaXo[uTh 3aKOHOMEPHOCTH, abcTparuposarbces,
HCTIONIL30BATh  aHANOruI0,  0000maTh M KOHKPETH3HPOBATH npobiiemy.
JlesTenbHOCTh 110 (POPMHPOBAHMIO HABHIKOB PELICHUST TMPUKIAAHBIX 3a/a4
OpPraHu3yeTCs B MPOLIECCE U3YUCHHS BCEX TEM Y4eGHOTro Kypea «AnreOpa u Hayana
Mare€MaTHYeCKOIr0 aHaIn3ay.

Ha wusywenme yue6uoro kypca «Anrebpa M Hayana MaTeMaTHYecKOro
aHajim3a» orsoautcs B 10 kinacce — 136 gacos (4 yaca B HEJIEITIO0).



COAEP)KAHUE OBYYEHUS
10 KJIACC

Hncna u BbrunCc/IeHHs

Paimonansusie uncna, OObIKHOBEHHbBIE W JIECATHUHBIE ApoOu, MPOLEHTHI,
OeckoHeuHbIe meproaMyecKkue Apobu. Ilpumenenue apoGeii u [IPOLICHTOB JUJisi
PCLICHUS MPUKJIAAHBIX 33124 U3 PA3THYHbIX OTpacjiei 3HaHWif ¥ peanbHON KU3HY.

JlefictBuTenblble  wncna.  Pammonansubie UppalMOHAIbHBIE YHCIIA.
ApufmeTHueckne  omeparmn ¢ ACHCTBUTE/ILHBIMU  YHCIIAMI, Monys
JICHCTBUTENLHOTO YHC/IA U ero CBOHCTBA. [Tpubmmxénnsie Boamcnenus, npasuia
OKPYIJICHHA, MPUKH/IKA U OLIEHKA PE3y/IbTaTa BHIYHCIICHMIL,

Cremenb ¢ uensiM  mokazareiem. bunom Heworona. Hcnons3osanue
MOAXOAAIIECH (POPMBI 3aITUCH JCHCTBUTEILHBIX YHCeT JUIS PEIICHHS NIPAKTHYECKUX
3a]1a4 U NPECTaBICHHS JaHHbIX.

ApuQpmeTnyeckuii KopeHs HaTypalnbHOM CTENEHU U €ro CBOICTBA.

Crenenb ¢ paumvoHansHBIM MoOKa3aTenem u e€ CBONCTBa, CTENeHp ¢
JACHCTBUTEILHBIM [TOKA3aTeIeEM.

Jlorapudm umcna. Caoiictpa norapupma. JlecsaTuuHbie u HAaTypaibHble
Jorapu@MsI.

CHHYC, KOCHMHYC, TAaHTeHC, KOTAHT€HC YHCIOBOrO aprymeHTra. ApkcuHyc,
APKKOCHHYC M apKTAHT'€HC YHCIIOBOIO apryMeHTa.

YpaBHeHMs H HepaBeHCTBA

ToxnectBa u  TOXKIECTBEHHBIE npeobpasoBanus. YpasHeHue, KOPEHb
YPaBHeHuUsl. PaBHOCHIIbHBIE ypaBHEHWS W YPaBHEHUsI-ClieicTBHA. Hepasencrao,
PCIIEHHE HEPABEHCTBA.

OCHOBHBIE METO/BI PEINEHUS LETBIX U APOOHO-PALMOHAIBHBIX YPABHEHHI 1
HEpPaBEHCTB. MHOro4ieHsl 0T O/HOI [EPEMECHHOU. JleneHne MHOrowsena Ha
MHOro4IeH ¢ ocrarkoM. Teopema Besy. MuOrowieHsl ¢  uebiMu
koo purmentamu. Teopema Buera.

Hpeobpasosanms wncnosbix Boipakenmii, COACPIKAMMX CTETICHH U KOPHH.

Hppaunonansasie YPaBHEHMSI. OcHoBHbIE METO/Ibl pereHus
UPpALMOHAILHBIX YPaBHEHMIA.

[Tokasaresnbubie ypaBHenus. OCHOBHbIE METO/IbI PELICHUS TOKa3aTe/IbHbIX
YPaBHEHMIA.

[IpeoGpasoBanue BbipaskeHwmi, COZIepIKAILUX JIOTapU(MBI.

Jlorapupmuveckue YPpaBHEHMUS. OcHoBHbIE METO/IbI peLeHus
JIOrapu(MUHECKHX yPaBHEHMIA.
OcHoBHBIE TPUTOHOMETPUYECKUE dopmy kL. IIpeoGpazosanue

TPHUIOHOMETPHUCCKIX BLIPOKEHUI. Pelenne TpuroHoMeTpudecknx ypasHe i,



HenpepsiBHble ¢yukimm u mx CBOHicTBa. ToYKkM paspbiBa. ACHMITTOTHI
rpaguxoB ¢yuximit. Crolictra (ynkiii HenpepwiBHBIX Ha orpe3ke. Meron
HHTEPBATIOB JUISl PELICHHS HEPaBEHCTB. [Ipumenenne cpoiicrs HEMPEPLIBHBIX
yHxumit s pemenns 3anay.

IlepBas u Bropas npoussomsie (ysximn. Onpenenenue, r€OMETPUYECKHIT U
(usnueckuii cmpicn MPOM3BO/THON. YpaBHEHHE KacaTeTbHOM Kk rpapuky (yuknmm,

[Iponssoausie JNIEMEHTApHBIX  Qynxkumii.  [Ipomssoguas CYMMBI,
MPOU3BEICHHS, JaCTHOIO M KOMITO3HIIMHU (hyHKIHIA.

MmuosxecrBa n joruxa

MHoxecTBo, ONEpalMi Hal MHOXKECTBAMH M HMX CBOHCTBA. Jlnarpammer
Oiinepa—Benna.  ITpumenenue TCOPETUKO-MHOKECTBEHHOTO  armapara  Jyis
OMUCAHUS pEAIbHBIX MPOLECCOB M SBIEHMH, TpH PEIIEHUH 3a1a4 W3 JAPYyrux
Y4€OHBIX TIPE/IMETOB.

Onpenenenne, Teopema, CBOIHCTBO MAaTeMaTHIECKOro 00BEKTa, CIIE/ICTBHE,
A0KA3aTeIbCTBO, PABHOCHIILHBIE YPABHEHWS,



Pemenue cucrem JMHEHHBIX YPaBHEHHWIL. Marpuiia cucremsi JIMHEMHBIX
ypaBHeHMH. Onpenenures Martpuiel 2x2.  ero FCOMETPUYCCKUIA CMBICT |
CBOMCTBA, BBIYHMCIIEHHE €r0 3HAYCHHA, NIDUMEHEHHE ONpeAeaUTeNs s peleHus
CHCTCMBI JIMHEHHBIX ypaBHEHHH. Pemenme [IPUKJIAZHBIX 32034 C IIOMOIIBIO
CHCTCMBI  JIMHEHHBIX ypaBHeHwmil. Mccnenosanue NNIOCTPOCHHOH MOJIENH ¢
MIOMOMILIO MATPHMIL H OTIPE/IENUTE/ICH.

IToctpoenne maremarmdeckux mopeneit PeAIbHOM CUTYAlMH ¢ TMOMOIIBIO
YPaBHEHUH U HepaBeHCTB. [IpuMeneHue YPABHEHUI W HEPABEHCTB K PEILECHUIO
MaTeMaTUYeCKNX 3aa4 M 3a4a4 W3 PasiMYHbIX 06Jacreii HAaYKH M peabHOi
KU3HH.

DyHKuHH U rpaduku

OyHKIHA, CrocoObl 3a1aHus dyHkumn. B3aumuo oGparHbie byHKIHH.
Komnosuums  dynximii. I'papuk  Qymkipm. Dnementapubie npeoOpa3oBanus
rpadMKoB (pyHKLIMIA.

Ob6aacth ompenenenns ¥ MHOKECTBO 3HAYCHMIE Gyskmn. Hym dynakipmm.
ITpomexyTku 3HaKoONOCTOSHCTBA, YSTHBIE 1 HEYSTHEC (ynximn. Tlepuoguueckue
dyHKuIH. TIPOMEXYTKH MOHOTOHHOCTH (Gynxkuun. Makcumymsl u MUHUMY MBI
(ynxipm. HauGonbiee u Hanmenbinee 3Havenus (Gysximu Ha mpomesxyTKe.

JIuneiinas, kBampatuunas u apoGHO-TMHElHAs Gynkuun.  DnemenTapHoe
HCCIICIOBAHKE U MTOCTPOEHHE X IPadMKOB.

Crenennast QyHKIMS ¢ HATYPATBHBIM 1 LIS/TBIM nokasarenem. E€ cBoiicra u
rpapuk. CpoiictBa W rpaduk KOpHS Nn-OH cCTeneHum Kak (yHKumu oGparHOii
CTEIICHU C HATYPAJIbHBIM [T0KA3aTeJIeM.

[lokasarenpnas u norapudmuaeckas (GyHkumu, ux coiictBa u rpaguku.
Hcenonssosanne rpaduxos dynxiwmit s peLIeHNs ypaBHEHHIA.

Tpuronomerpuueckas OKpyKHOCTS, OTIPE/IC/ICHHE  TPUIOHOMETPUYECKHX
yHKLHit ucTOBOrO aprymenta.

OYHKUHOHAIBHBIE 3aBHCHMOCTH B peabHBIX npoueccax W  SBJICHHSIX.
['paduku peanbHbix 3aBUCHMOCTEIA.

Hauana maremarnueckoro anamsa

[TocneoBarenbHOCTH, CcrocoObI  3ajaHus rocieaoBarebHoCTe. MeTto
MaTeMaTUYECKOM WUHYKLUH. MonoTtonHbIE " OTrpaHUYEHHbBIE
NMOCIC0BATENILHOCTH. VICTOPUSA BOSHUKHOBEHHS MAaTEMAaTHYECKOTO AHATH3A KaK
aHanM3a OECKOHEYHO MaJIbIX.

ApumMeTnyeckas u reoMeTpudecKas nporpeccuu. beckoHeuHo yObiBaromas
reomeTpudeckas nporpeccus. Cymma GeckoHeuHO yObiBaromieii reOMETPUUYECKOI
NMpOrpeccuu. JInHeiiHpiit 1 SKCNOHeHUMATb B poct. Ynco e, ®opMmyia CI0KHBIX
MPOLCHTOB.  Mcronb30BaHne NpOrpeccHMd Ul pellieHHst pealbHbIX  3a1ay
TIPUKITAJIHOTO XapaKkTepa.



[UTAHUPYEMBIE  PE3YJIbTATBI OCBOEHMUS YUYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA  MATEMATUYECKOTO  AHAJIM3A»

(YI'JIYBJIEHHBIM  YPOBEHb) HA YPOBHE CPEJIHEI'O  OBILIETO
OBPA30OBAHUS

JUYHOCTHBIE PE3YJIBTATHI

1) rpamxaanckoro BocnuTanus:

COPMHUPOBAHHOCTH rPaXKTAHCKOMN MTO3MIAN 00y4aromerocs Kak akTHBHOIO U
OTBETCTBEHHOrO ~ 4lI€HAa  poccHiickoro  ofmecrsa, NpeJICTaBlieHHe 0
MareMaTHYeCKUX OCHOBAX ()YHKUMOHUPOBAHHUSA Pa3THYHBIX CTPYKTYp, SIBIICHHIA,
TIPONENYp TIPAKIAHCKOro 00wiecTa (BBIGOPHI, OMPOCHI 1 JPYyroe), yMeHHe
B3aUMOJCHCTBOBATh C COLMATbHBIMU MHCTUTYTAMH B COOTBETCTBHM C HX
(yskimaMu v HasHaYeHMEM:

2) naTPHOTHYECKOr0 BOCTIHTAHMS

c(hOpMHPOBAHHOCTL POCCHITCKOI IPOKIAHCKOW MACHTUMHOCTH, YBAKCHHUS K
[IpOLIOMY M HACTOAIIEMY POCCHMCKON MareMaTvKH, LIEHHOCTHOE OTHOIIEHME K
AOCTHKCHUAM POCCHMCKMX MaTEMaTHKOB M POCCHIICKON MaTeMaTHYeCKO LIKOJIBI,
HCHOJIb3OBAHHE ITUX JIOCTHXKEHMH B [PYrMX HayKaxX, TEXHOJOTHSX, cepax
3KOHOMHKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIHTAHMS:

OCO3HAHHUE JyXOBHBIX LIEHHOCTEH POCCHICKOro Hapoaa, COPMUPOBAHHOCT
HPABCTBCHHOIO CO3HAHMS, STHYECKOTO MOBE/IEHMS, CBSI3AHHOTO ¢ MPAKTHYECKHM
MPUMEHCHUEM JIOCTHKEHHIl HAyKW M [EATENBHOCTBIO YYEHOTO, OCO3HAHHME
JIMYTHOTO BKJIA/la B IOCTPOEHHE YCTOHYHBOTO OYyLIEro;

4) ICTETHYECKOr0 BOCHHTAHHAA:

ICTETHYECKOC OTHOMICHWE K MHpY, BK/IIOYAst ICTETHKY MAaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, penICHHi, paccyKJIeHHi, BOCHIPHUMYHBOCTD
K MareMaTU4e€CK1M acClieKTaM pasIM4HbIX BUIOB HCKYCCTBA,

S) pusnueckoro BocnuTaHMN:

COPMHUPOBAHHOCTh YMEHMSI TNPUMEHSTh MaTeMAaTHUYeCKHe 3HAHMS B
HHTEPECAX 310pOBOro U 0€30MacHOro 00pasa kHU3HHU, OTBETCTBEHHOE OTHOILEHHE K
CBOEMY 3/I0POBBIO (340pOBOE MUTaHME. COATAHCHMPOBAHHBINH PEXKHUM 3aHATHH U
OTABIXA, PEry/ifipHas (pU3MYecKas aKTMBHOCTH), (PU3HUECKOE COBEPLICHCTBOBAHME
TIPHU 3aHATUAX CIIOPTHBHO-030POBUTE/IbHOM AEATETBHOCTHIO:

6) TpyaoBoro BocnuTanus:

FOTOBHOCTL K TPyAy, OCO3HAHME LICHHOCTH TpPYAONIOOUS, MHTEpeC K
PasIMYHBIM  cepam  MPO(ECCHOHANLHON  NESTENBHOCTH,  CBS3AHHBIM ¢
MareéMaTuKOH U ©€ TNPWIOKECHHAMH, YMEHHE COBEPIIATH OCO3HAHHBIM BBIOOD
Oyaywed npodeccum u peann3oBBIBATH COOCTBEHHBIC IKUIHEHHBIE ILIaHBI,



FOTOBHOCT M CHOCOOHOCTH K MAaTeMaTHYeCKOMy  00pasoBaHMI0 W
CaMOO0pa30BAHMI0 HAa MPOTHKEHUM BCEid KU3HU, TOTOBHOCTh K aKTUBHOMY
YHaCTHIO B PCIICHUH NMPAKTHYECKUX 3a/1a9 MATEMaTHYeCKol HAlpaBIeHHOCTH,

7) IKOJOTHYECKOr0 BOCIHTAHMS:

C(OPMHPOBAHHOCTL  IKOJIOrMHECKOI KYJIbTYPBl, [OHMMAHHME BJIHUAHHS
CONMATBHO-YKOHOMUYECKIX MPOIIECCOB HA COCTOSTHHE MPUPOIHON U COLMATBHOR
CPEIIbl, 0CO3HAHKE III0OATBHOIO XaPaKTePa HKONOIHYECKHX npodieM, opueHTaIus
Ha TIPUMCHCHUC MaTeMATHYCCKUX 3HAHMIl U8 pemleHMs 3a1ad B 0GMacTH
OKpYKAIOLICH Cpe/bl, MIAHMPOBAHHE IIOCTYIIKOB M OLECHKH HX BO3MOXKHBIX
TMOCIIEICTBHI /LISt OKPYIKAKOWIEH Cpe/Ibl:

8) nennocru nayunoro nosnanus:

ChOPMHUPOBAHHOCTE  MHPOBO33pEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHA  HAayKd W  OOINCCTBEHHOHW TNPAKTHKH, MOHMMAHHe
MaTEMAaTHYECKOM Hayku Kak cjepsl HeaoBeueckoii JAEATCIBHOCTH, JTaroB eé
Pa3BUTH W 3HAYAMOCTH TSl Pa3BUTHS [MBWIW3ALIAW, OBNAJEHHE S3LIKOM
MAarcMaTHKH M MaTEMaTHYECKOH KyJIbTYpOil Kak CpeJCTBOM MO3HAHMS MUpa,
FOTOBHOCTL  OCYIUECTBJIATL MPOCKTHYIO M MCCIEA0BATENBCKYIO JIEATEIbHOCTD
MH/IMBUIY &JILHO U B IPYIIIIE.

METANIPEJIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe yHUBEpCAIbHbBIC YaeOHbIe AelicTBHS

ba3oBbie noruveckue neiicTeun:

BLUBJIATL M XapaKTEPU30BaTh CYUICCTBEHHbIE NPU3HAKA MATEMATHYECKUX
OOBEKTOB, TIOHATHH, OTHOIICHHIA MEXKIY  MOHATHAMH,  (OPMYJIHPOBAThH
ONpE/ICICHHS] OHATUH, yCTaHABJIMBATh CYILECTBEHHbI MPU3HAK KJ1accupukaimm,
OCHOBaHUS JUIS 0OOOIIEHHS M CPABHEHMS, KDUTEPUH TTPOBO/IMMOTO AHATH3A:

BOCIIpHHUMATh,  (OPMYIMpOBaTh ¥ npeoOpa3oBHIBATEH CYXIACHUS:
YTBEPMTE/ILHBIC U OTPULIATEIbHbIE, €JUHIYHBIE, YACTHBIC ¥ 00LIHE, YCIOBHbIE:

BBISBJIATE MAaTEMaTH4CCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U NPOTHBOPEUHS
B (akrax, MaHHBIX, HAGMOACHUAX W YTBEPKIACHUSIX, IPeIarars KPUTEPHU JUIs
BBISIBIICHHS 3aKOHOMEPHOCTEHN 1 IIPOTHBOPEUMIA;

ACTaTh BBIBOALI C MCHONL30BAHUEM 3AKOHOB JIOTMKH, JEAYKTHBHBIX M
MHAYKTHBHBIX YMO3AKIHOUCHHH, YMO3aKIIOUEHHUIT 110 AHAJIOTHH;

[POBOIUTL CAMOCTOATEIILHO I0KA3aTe/IbCTBA MATEMATHYCCKUX YTBEPIKIACHMUI
(IIpsIMBIC M1 OT IIPOTUBHOTO), BHICTPAUBATD APTYMEHTAIIHIO, MPUBOJIUTH NIPUMEPHI 1
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHbIE CYHK/AECHHS U BBIBO/IbI:

BbIOMpATh Ccnoco6 pemeHus y4eGHON 3amaum (CpaBHMBATh HECKOIIBKO
BADUMAHTOB  peIICHUsA, BbIOMparTh  Hauboliee MOAXOMAIMN ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPUEB).



ba3zosbie HecenoBatennckne aeiicrns:

MCIIOJIb30BATh BOTIPOCHI KAK HCCIIEI0BATE IHCKUIA UHCTPYMEHT TO3HAHUS,
(opmymposars  Bonpocs, bukcupyromme nporuBopeune,  npobiemy,
YCTaHaB/IMBATh MCKOMOE W JaHHOE, (POPMHPOBAThH THIIOTE3y, apryMeHTHPOBATH
CBOIO MO3ULIHMIO, MHEHHE;

TMPOBO/IUTE CaMOCTOATEIBHO CIUIAHWPOBAHHBIN SKCIIEPUMEHT, HCCIEI0BAHME
10 YCTaHOBJIEHHIO 0COOEHHOCTEN MareMaTnuecKoro 00bEKTA, SIBIICHUS, rnporeccea,
BBUIABJICHHUIO 3aBUCUMOCTEH Mexk /1y 00beKTaMu, IBICHUSMI, IIPOLECCAMU;

CaMOCTOATEIbHO (OPMYJIHPOBATh 060GINEHUS U BBIBOJbI 110 pE3yJIbTaTaM
MPOBEICHHOTO  HaOMIOAEHHS, WCCIEIOBAHUSA,  OICHHBATH JIOCTOBEPHOCTH
[OJTyYCHHBIX PE3YJIbTAaTOB, BBIBOJIOB H 00600IEHMIL:

MIPOTHO3MPOBATh BO3MOKHOE PA3BUTHE IIPOLECCA, A TAKKE BBUIBUTATE
HPEIIOIOKEHHS O €r0 Pa3BUTUH B HOBBIX yCIIOBHUSIX.

PaGora ¢ unpopmanmueii:

BBIABJISITE JICQHUUMTEL MHPOPMALIMK, JAHHBIX, HEOOXOAMMBIX UL OTBETa Ha
BOIIPOC M JIIS PEILEHMS 3a/1a4H1;

BbIOMpPaTh MHPOPMALIMIO U3 HCTOYHMKOB Pa3IMYHBIX THIIOB, AaHAJTM3UPOBATb,
CHCTEMATH3HPOBATh M HMHTEPIPETHPOBATH HH(OPMALMIO PA3THYHBIX BHIOB H
¢opm npencrasnenns;

CTPYKTYPHPOBaTh MHMOPMALMIO, NPEJACTABIATh €& B Pa3IM4HbIX (opmax,
HILUTIOCTPUPOBATH rpa)uuecKH;

OLICHUBATh Ha/IEKHOCTh uHpopmanmu 1o CaMOCTOSATE/IbHO
C(hOpMy TMPOBAHHBIM KPUTEPUSIM.

KoMmyunkaTuBubie yHuBepcaabubie yuenbie neiicTBus

Obmenmue:

BOCIPUHUMATH U (hOPMYJIUPOBATH CYkKIEHUS B COOTBETCTBHH C YCIIOBUSIMHM U
UelsMH  OOIICHHS, SICHO, TOYHO, IPaMOTHO BBIPAKATH CBOIO TOYKY 3pEHHSA B
YCTHBIX M NMHUCbMCHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOJy PEIICHHUs 3a1a4M,
KOMMEHTHPOBATh I10Jy4E€HHbII Pe3y/IbTaT;

B XOJ€ OOCYKICHHS 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOi TEMBI,
MpOONEMbI, pelIaeMoii 3a[a4d, BBICKA3bIBATH HICH, HALCJCHHBIE HA TIOMCK
PCIICHHA, COTOCTAB/ATL CBOM CYHICHUS C CYKIEHHSAMH APYTHX YYaCTHHKOB
AuAIora, 00HapyKHBaTh PasiM4Me U CXOACTBO MO3MIMI, B KOPPEKTHOI (popme
(popmympoBaTh pasHoOrIacks, CBOM BO3PWKCHNS

[pEACTAB/IATE PE3yNbTAaThl PELICHUS 3a/1a4M, SKCIEPHMEHTA, WCCIIeI0BAHMHS,
[IPOEKTA, CAMOCTOATENLHO BBIOMpPATh (OPMAT BBICTYILUIEHHS C Y4YETOM 3a1ay
NPE3EHTAIMH U 0COOCHHOCTEI ay IUTOPHH.

PeryisTuBHbIC yHHBepCcA/IbHbIE yYeGHbIe AcHCTBHS



Camoopranusanus:

COCTaBJIATh IUIaH, ATOPUTM PEIICHUS 3a1a4u, BBIOMpATh CrI0co6 perneHus ¢
Y4CTOM UMEIOUIUXCSH PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEI, apryMEeHTHPOBATh
1 KOPpEKTHPOBATL BAPHAHTBI PEIICHHUI ¢ YYETOM HOBOI HH(opManumy.

CaMOKOHTPO/Ib, IMONHOHATBHBII HHTE/LIeKT:

BIalCTh ~ HABBIKAMM  TIO3HABATENBHOW  peieKCHMM  KaKk  0CO3HAHMUS
COBCPIIACMBIX NCHCTBHIT M MBICIMTEILHBIX MPOLECCOB, X Pe3ybTaToB, BIAIETH
CIoCOOaMH  CamMoIIPOBEPKH, CaMOKOHTpOJIsl NpoLecca W pe3ysbrara perieHus
MaTeMaTH4YeCKOM 3a/1a4uu;

TMPEABAACTL TPYHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IPH peleHuun 3a1a4mu,
BHOCHTh KOPPEKTHBBI B JICATETBHOCTH HA OCHOBE HOBBIX 00CTOSTENBCTB, TAHHBIX,
HaliICHHbIX OIMMOOK, BBISBICHHBIX TPYAHOCTEM;

OLCHUBATBL COOTBETCTBHE PE3YJIbTATA LIEITU U YCIOBHSIM, OOBICHSITH IIPUYHHBI
AOCTHKCHUS MJTM HEOCTHIKCHHS PE3YNIbTATOB JIEATEIBHOCTH, HAXOAUTD omuoOKy,
AaBaTh OLEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIBHOCTD:

[IOHUMATh MU MCII0JIb30BaTh MPEUMYIIECTBA KOMAH/IHON U VUHUBHU Y &JIbHOM
pabOThl mTpM pemieHWHM Y4eOHBIX 3ajad. IPUHUMATh LEJIb COBMECTHOI
ACATCIIBHOCTH, TUIAHMPOBATH OPraHM3ALMI0 COBMECTHOM paboThi, pacnpenesiaTh
BU/IBI  paloT, 10roBapuBarhes, 06CYKIATH [poLecc W pesyabrar paboThI,
0000111aTh MHEHHUS HECKOJIBKUX MOAeH;

y4acTBOBaTh B rpynmoBbiX (opmax paborsl (06cyskacHus, 06MeH MHEHHUIA,
«MO3TOBBIC  IITYpMBI» W MHBIE), BBINOJIHATH CBOK 4acTh pabOTHI U
KOOpAMHUPOBATh CBOM [EHCTBUS C JPYTMMH 4WIEHAMH KOMAHIBI, OLEHHBATH
Ka9eCTBO CBOCTO BKJIaAa B OOLIMI MPOAYKT 10 KPUTEPUIM, cHOPMYIHPOBAHHBIM
Y4aCTHUKaMH B3aUMO/ICHCTBHS.

NPEAMETHBIE PE3YJIbTATbHI

K xonuy obyuenns B 10 kiaacce oGyuarommiics MOJyYHT CJIEAYIOLIHE
TIPEAMETHBIC pE3yTbTAThl M0 OTACTbHBIM TeMaM padodeil MmporpamMmsl yueOHOTro
Kypca « Anredpa v Hayajia MaTEMAaTHYECKOr0 aHAH3a):

Yuc/ia ¥ BIYHCICHHS:

CBOOO/IHO OMEpPUPOBATH MOHATHAMH: PALMOHAIBHOE 4Yucio, OeckoHeYHast
nepHoauveckas  Apodb, TPOLEHTHI, HUPPAIMOHATHHOE YUCII0, MHOXECTBa
PallMOHAJILHBIX U ICHCTBUTEILHBIX YMCEN, MO/LYJIb JICHCTBUTEIHHONO YMCIA:

MPUMEHATE Apo0M W TPOLEHTHI Ul peIIeHHs NPUKJIAIHBIX 3aJa4 W3
PasIMYHBIX OTPACTIEH 3HAHUI U peanbHOM )KU3HHU;

MPUMEHSATH NPUOIIVIKEHHBIE BBIMHCICHHS, PAaBHIA OKPYTJIEHHSI, IPUKUIKY W
OLIEHKY PE3YJIhTata BhIMUCIICHWIA;



CBOOOJHO ONEPHPOBATL IOHSTHEM: CTEMEHb C LEJIBIM [OKa3aTesem,
HUCIIOJIB30BaTh MOAXOISIIYI0 (POPMY 3ANMCH IeHCTBUTEIBHBIX Hce JUISL petieHust
MPAaKTHYECKUX 3a/1a4 U NPEACTABICHHS JaHHbIX,

CBOOO/IHO OTIEPHUPOBATH TOHSTHEM: apu(pMeTHYECKHIT KOPEHb HATypPATbHOI
CTEIEHH;

CBOOO/ITHO ONEPHPOBATH MOHATHEM: CTENEHD C palMOHAIbHBIM [TOKA3aTeJIeM;

CBOOO/IHO OMEPUPOBATh MOHATHAMMU: norapudM uHCIa, JECATHYHBIE W
HaTypalibHbIe JOrapu(pMsi;

CBOOOZHO ONEPHPOBATH IOHSATHAMY: CHMHYC, KOCHHYC, TAHI'€HC, KOTAHTEHC
YHUCJIOBOTO apryMeHTa;

ONCPUPOBATh MOHATUAMU: APKCHHYC, apKKOCHHYC M apKTaHTeHC YHCI0BOTO
aprymeHra.

YpaBHeHHS W HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATH MOHATHIMM: TOXKIECTBO, YPABHEHHE, HEPABEHCTRO,
PaBHOCHJIbHBIC YDABHEHUS M Y PABHEHHS-CIIC/ICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

MPUMCHSTD  PA3/IM{HBIE METO/bl PCINEHMS pPAlMOHAIBHBIX M APOGHO-
PAalMOHANBHBIX  YDABHEHUH, NPUMEHATh METOA WHTEpPBAIOB JUIA peleHus
HEPABEHCTB;

CBOOO/IHO OMEpUPOBATh MOHATHUSIMH. MHOTOWIEH OT OJIHOM NEPEMEHHOMM,
MHOTOWICH € WENBIMH KOI()QUIMEHTAMH, KOPHH MHOTOYICHA, IPUMEHSTh
JICNICHAE MHOTO/ICHA HAa MHOTOUJICH € OCTAaTKOM, TeopeMy Besy u Teopemy Buera
JUIS pEeLIeHUs 3a/1ay;

CBOOOZIHO ONEpUPOBaTh TMOHATHAMH: CHCTEMAa JIHHEIHBIX YPAaBHEHMIA,
Marpulia, ONpEeAeINTEh Marpuibl 2 X 2 M €ro TreOMETPHYECKHIl CMBICIL,
MCIIOJIb30BaTh CBOMCTBA ompeenuTesis 2 X 2 Ui BBIYMCICHUS €ro 3HAYEHUS,
[IPUMCHSATD  ONPENCIUTENIA JUISI PEUICHUS CHUCTEMbI JIMHEHHBIX YPaBHEHUIA,
MOZIC/IHPOBATH PEANIbHBIC CUTYAlMH € MOMOLIBI) CHCTEMBI JTHHEHHBIX YPABHEHHIA,
HCCACNOBATL MOCTPOCHHBIE MOJENTH € TIOMOIUBIO MaTPUil M OINpeeIUTeElel,
MHTEPIIPETHPOBATH IOTY4YEHHBINA PE3YJIbTAT;

HCTIONb30BATh  CBOWCTBA JGMCTBHA ¢ KOpHSAMH i mipeoGpaszoBamus
BBIPAKECHHUI,

BBIMIOJIHATH NPE0OPa30BaHKs YHCIIOBBIX BRIPAKEHHMIA, COJEpIKALLUX CTENEHH C
PALMOHAIILHBIM [10KA3aTelIEM;

HCII0JIb30BATh CBOICTBA Jorapu(pMos JUTSt npeodpazoBaHus
JIOrapu(MUIECKUX BBHIPAKEHMUI;

CBOOOZHO ONEPUPOBATH MOHATHSMH: UPPALMOHAIBHBIE, MOKA3aTEIBHBIE H
norapu(pMUYECKHE yPABHEHHUS, HAXOUTh MX PENICHUS ¢ MOMOIIBIO PaBHOCHIIbHBIX
MEPEX0/I0B WIIH OCYIECTBJISSA MPOBEPKY KOPHEIi;



TIPUMEHATE OCHOBHBIE TPUTOHOMETPHYECKHE (Gopmy el s npeodpasoBanus
TPUTOHOMETPHYECKUX BBIPAXKEHHIA:

CBOOOIHO  OmepupoBaTh MOHSTHEM: TPUTOHOMETPHYECKOE  ypaBHEHHE,
PUMEHATE  HEOOXOmMMble  (opMyIBI  Just PCILIEHUSI  OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPABHEHMIA;

MOJCTUPOBATL  peaibHbIE CHTYAIMM Ha  S3BIKE anreOpel,  COCTARNATH
BLIDLKCHUS, YPABHEHHS, HEPABEHCTBA TIO YCJIOBHIO 3a1a4u, HCCIEI0BATh
MOCTPOCHHBIE MOJIE/H C MCIIOJIb30BAHKEM arapara anreOpsi.

Dynkuuu u rpaduku:

CBOOOIHO ONEPUPOBATH TOHSTUSIMU' (Gynkums, cnoco6br 3ananus GyHKIMN,
B3aUMHO  00paTHble (GDYHKIMH, KOMMO3MILHS dynxumii, rpapux  Qynxipm,
BBITIOJIHATD 3JIEMEHTAPHBIE TPe0OpazoBaHus rpadukoB (pyHKIMii;

CBOOO/IHO ONEPHPOBATH MOHATHAMH: 00JACTH ONPENCIIEHUss U MHOKECTBO
3HAYCHUH QYHKIMH, HY M QYHKINH, [IPOMEIKYTKH 3HAKONIOCTOSHCTBA;

cBOOOTHO OTMEPUPOBATE TIOHATHUSAMH: YETHBIE W HEYETHBIE (yHKIIHN,
NEPHOIMIECKHE (DYHKIIMH, IPOMEKYTKH MOHOTOHHOCTH (GyHximu, MakcumMymsr 1
MUHUMYMbI (DYHKUMH, HauGOJbIIEe W HAUMEHBIIEE 3HAUCHME Gynkimm nHa
MIPOMEKYTKE:

CBOOOIHO ONEPHPOBATH MOHATHAMM: CTENEHHAS (byskums ¢ HaTypaibHBIM U
ICJIBIM  TI0Ka3aTe/ieM, Tpaduk CTeneHHoM (GyHkimu HaTypajibHbIM M IIEJIbIM
MOKa3aTe/IeM, rpauk KOpHS n-oif crerenu kak ¢yHkimu o0parHO# cTeneHu ¢
HaTypaabHbIM [OKA3aTelIeM;

OICPUPOBATL MOHATHAMH: JIMHEHHAS, KBaApPaTHYHAs W APOGHO-THHEiiHAs
(yHKLMHM, BHITIONHSATH 2/1EMEHTAPHOE UCCIEI0BAHME U MOCTPOEHHUE UX rPAPHKOB;

CBOOOJHO ONEpPUPOBaTh MOHATHSMH: TOKA3aTeIbHAS MU Jorapumudeckas
(yHKLMM, MX CBOWCTBA M rpad)MKe, MCMONH3OBATH MX rpapuku s pemeHus
YPaBHEHHIA;

CBOOOJHO OMEPHPOBATH MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTB,
ONpPEACICHUE TPHIOHOMETPUYECKHX (DYHKIIMIT YHCIOBOrO apryMeHTa:

UCIIOJIb30BaTh rpaukd  (GyHKIMI A0S MCC/IEA0BAHUS MPOLIECCOB U
3aBUCHUMOCTEH IPU PELICHUM 3a/a9 U3 APYTHX VYeOHBIX NPEeAMETOB U PEaTbHOM
KH3HH, BLIDOKATH (POPMYJIaMH 3aBUCHMOCTH MEXTy BEJIMYUHAMMU,

Havana matemaTnueckoro anannsa:

CBOOOIHO OMNEPUPOBATh MOHATHAMU: apUpMeTHYECKas | reomMeTpuyeckas
nporpeccusi, 6eCKOHEYHO yObIBaIOIIAs IFCOMETPHUYECKAs MPOrPECCUs, TMHENHDBIH K
IKCIMOHCHIMATLHBIN POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, HMETH NPE/ICTAB/ICHUE
0 KOHCTaHTE;

HCTIOJIE30BATh  MPOIPECCHH /Ul PELICHMS PEealbHBIX 3a/iau NPHKIALHOTO
Xapakrepa;



CBOOO/IHO OTIepPUPOBATH OHATHIMHU: ITOCJICI0BATEIHOCTD, CIIOCOOBI 3a1aHUs
HIOCJIEI0OBATENIBHOCTEHN, MOHOTOHHBIE W OTPAaHMYEHHBIE IOC/IET0BATEILHOCTH,
TIOHAMATh  OCHOBBI  3aPOXKIAEHUS MaTEMATHYECKOrO aHallu3a Kak aHalImsa
OECKOHEYHO MaThIX;

CBOOO/THO ~ OmEepHPOBATH MOHATUAMM: HCIIPEPBIBHbIE  (DYHKLIMM, TOYKH
paspsiBa rpauka QyHKIMH, aCHMITTOTH rpaduka Qynxmm:

CBOOO/HO OMEPHPOBATH MOHSTHEM: (byHuxims, wenpepsisuas Ha OTpe3Ke,
NIPHMEHATH CBOHCTBA HEMPEPBIBHBIX (PDYHKIMIT uist peIICHUs 3a1ay;

CBOOOJHO ONEPHPOBATH MOHATHIMHU: epBas ¥ BTOpas TPOU3BO/HbIE
(bynxumm, kacarenpuas k rpaduky ¢yHKIMM:

BBITHCJIATL MPOW3BO/THBIC CYMMBI, TIPOM3BEICHHS, 9ACTHOrO W KOMITO3HIHH
ABYX (DYHKIIHIA, 3HATH IPOM3BOIHBIE JJIEMEHTAPHBIX (YHKLIMIA;

HCMOJIBL30BaTh I€OMETPUYECKUIT U (PM3HMYECKHI CMBICI TIPOU3BOAHOM 115t
peleHus 3aaaq.

MuoxecrTsa u 1oruka:

CBODOJHO  OmMEpUPOBATH  MOHATHAMMU: MHOXECTBO,  ONEpalMu  Haj
MHO>KECTBAMH,

HCTI0IE30BATH TCOPETHKO-MHOXKECTBEHHBIN anmapar 11s ONHUCaHus peaTbHBIX
MPOLIECCOB 1 ABJICHUH, NPH PELICHHH 3a]1a4 U3 APYTHX YYeOHbIX [PEIMETOB;

CBOOO/IHO OMEPUPOBATh MOHATHAMY: ONPE/IC/ICHHE, TEOpEeMa, ypaBHEHHUE-
CIICACTBHE, CBOHCTBO MAaTeMATHIECKOTr0 00BEKTa, I0KA3aTEbCTBO, PaBHOCHIIbHBIE
YPaBHEHUS U HEPABEHCTBA.
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Hcnonesosanne rpaduka QyHKIHN 1S

Jlorapudmuueckne ypasHenus. OCHOBHbIE

Jlorapudmuyieckue ypasuenus. OCHOBHbIE

norapu)MuUuecKnX ypaBHEHHI

Jlorapugmuueckue ypasHeHus. OCHOBHbIE

73 .
peLeHns ypaBHEHUI

74 METO/IbI PeLieHHS TorapuMHIECKUX
ypaBHEHHUH

75 METO/1bI PELLCHHUS JT0rapupMUuecKux
YpaBHEHHH

76 METO/Ibl PELIEHUS JTOrapu(PMUYECKHX
YpaBHEHHH

77 PaBHOCH/IbHBIE TIEPEXO0/IbI B PELICHUM
norapu(pMHU9ECKHX ypaBHEHHA

78 PaBHOCHJIBHBIE NEPEXO/IbI B PELLIEHUN

Kontponshas pabora: "Jlorapudmudeckas
(yHkumst. Jlorapumuieckue ypasherus”

1

CHHyC, KOCHHYC, TAHT€HC U KOTaHI€HC

CuHyc, KOCHHYC, TAHT€HC 1 KOTAHI'€HC

ApPKCHHYC, aDKKOCHHYC M apKTAaHT€HC

APKCUHYC, aDKKOCUHYC U APKTAHTEHC

79
80
YHCJIOBOIO apryMeHTa
81
YHCJIOBOI'O apryMeHTa
' 82
YHMCJIOBOT0 apryMeHTa
83
YMCJIOBOIO apryMeHTa
TpuronomeTpuueckas OKpyHKHOCTb,
84

OnpeaesIeHUe TPHIOHOMETPHYECKHX
(yHKUHIA YHCIOBOTO apryMeHTa




Tpuronomerpuseckas 0kpyKHOCTS,
| 85 ONpeAC/IEHHUE TPUIOHOMETPUYECKHUX
h (ynkumit unciooro aprymenta )
86 | OcHoBuble TpUrOHOMETPHUECKHE HOPMY JIbI
87 OcHoBHEIE TPHrOHOMETPHUECKHE HOPMYJIbI
88 OcHosHnie TPHArOHOMETPHHECKHE (POPMYJTbI
89 OcHoBHEIE TPUTOHOMETPHYECKHE POpMYJTbI
9 [Ipeobpa3oBanne TpUroHoMeTpHYECKHX
L  BBIDOKECHHIA . B
91 Enmomumuccmmm:o TPUIOHOMETPHYECKHX
BBIP@KEHUH _. _ o
9 Evmomumwo‘mm::o TPUTOHOMETPHYECKHX
BbIDAXKCHU -
93 [IpeobpazoBanue TpuroHOMETPHYECKIX
BupaeudA S
94 L Pewenne TPUTOHOMETPUUECKUX Y PaBHEHHI
95 Pewenne TPHTOHOMETPUHECKHX Y PaBHEHH i
9% wnEomsaHv:ﬁoxow.o%:anx:x ypaBHeHHi |
97 Pewienne TpuronoMeTpuuecknx YpaBHEHUH
98 Peurenne tpuronomerpuueckux ypaBHeH##
99 Peuwenne TPUTOHOMETPHYECKUX Y PABHEHHH
100 | Pemenne TPUTOHOMETPHUHECKUX Y PaBHEHHH
Konrponsnas pabora:
101 "TpuroHoMeTpHIECKHE BHIPAKEHUS H
TPUrOHOMETPHYECKHE ypaBHEHHS"
102 [TocnenoBarenbHOCTH, crocobbl 3a1aHKs
_ nocienoBarebHoCTel. Meton




MaTeMaTHYECKOH MHAYKUHUH

MoHOTOHHBIE U OrpaHHYEHHbIE

103 nocneaopatenbHocTd. Mcropus anaimnsza
_ i ‘OeckoHewHo Mambix

104 ApudmeTnteckas nporpeccus

105 + ["eomeTpuieckas nmporpeccus

106 beckoneuHo ybbiBatoimas reoMeTpudecKas

MpOrpeccHs

107 Cymma GeckoHeuHO yObIBaKOLLEH

reOMETPHYECKO# NPOrpeccHu -

108 JIunelHbIi 1 SKCNOHEHIHAJIBHBIN POCT.

ucno e. Popuya CAOKHEIX MPOLEHTOR

109 JInHelHHbIH 1 SKCIIOHEHIIHAIBHBIH POCT.

L | HeA0iE: VTP DItET, IR

110 Mcnonb3oBanKue NpOrpeccHu AJis peLieHus

PeasIbHBIX 3a/1a% MPUKIAIHOTO XapakTepa

i Kounrposnbhas pabora:

"[locen0BaTeNbHOCTH 1 T nporpeccuu’

112 ) | HenpepniHbie ewzmn__.\__: U UX CBOiCTBa
113 Touxa paspeIBa. AcumnToTsl rpagukos
| | Gy ]

114 - CaoiicTea (yHKUMI HENPEPBIBHBIX HA

OTpeske -
115 CaoiicTa (yHKLMIT HEMTPEPBIBHBIX HA
OTpeske -
16 MeTon MHTEPBAJIOB 1S PELICHNS
| HepaBewers




Meron HHTEPBAJIOB JJISI PCIICHUA

117 1
| HepaBeHCTB -
118 MeTron x:.avwm.ncw pili %Eo:&m 1
| HepaBeHcTB - )
119 [TpumMeHeHue CBOHCTB HEMpPePbIBHbIX :
| Qysxumit as pelieHns 3a1a4
120 [TpumeHeHne CBOHCTB HENMPEPBIBHBIX |
| bynkuwmit s peuienus 3ajay4 -
121 | Tlepsas 1 BTOpas npou3BoaHbIE ezz.ﬁmm| 1
122 Onpenerienne, reoMeTPUYECKHIA CMBIC/I 1
. |J—uO=ww0h=DE i
123 Onpenenenue, GU3HYECKUI CMBICT 1
___ | mpowssojmok @0 00 0 B
124 VYpaBHEHHE KacaTelbHOM K rpaduKy |
hyHKumm - B -
125 YpaBHeHHe kacare v:om K rpaduky I
N ! o
126 TIpousBoznsie uanzo:qwﬁﬁ._x ew:xEE 1
127 - [TponssoaHbie NIEMECHTAPHBIX (YHKIMH 1 -
128 - [Tpon3BoHAs CYMMBI, [IPOM3BENCHMSI, 1
| HaCTHOTO M KOMIO3HIMK QyHKIMIA )
129 [Tpou3BoaHas CyMMBI, IPOU3BEICHNS, |
4aCTHOTO W KOMMNO3HIMH by HKLWIA o
' 130 [TpousBonnas nwizrr TIPOHU3BEICHHS, i
HaCTHOTO M KOMMOSHLMK pyHKkumid B
131 | KourposibHas pabora: "llponssoanas" 1
1132 | .ﬁoma%m::_og omomEnmsnw_ CHCTEMATHIALMS I




3HaHwii: "YpaBHeHus"

[ToBTOpenue, 00001EeHHE, CHCTEMAaTHIALIAS

ITPOr PAMME

I 3HaHuit: "OyHkuun" _
Mwﬁm Hrorosas konTponbHas pabora 1 |
135 Hrorosas koHTposbHas pabota 1 |
136 [ToBTOpeHue, cmomEnmso, cHCTEMAaTHIALIASA 1
‘ 3HaHHH B o - i
OBIIEE KOJIMYECTBO YACOB I10 136 10
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METOJMYECKHE MATEPHAJIBI /LUISI YYUTEJIS
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