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HOACHUTEJBHASA 3AIIMCKA

VYuebHblil Kypc «AnredOpa U Hayvajga MaTEMAaTHYECKOIO aHalii3ay SBISETCA
OJIHUM U3 Haubojee 3HAYUMBIX B MpOTrpaMMe CpeAaHero oOuiero oOpa3oBaHws,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIEUYUBAET MHCTPYMEHTAIbHYIO 0azy aJis
M3YUYEHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, & C IPYrOd CTOPOHBI, (POPMHUPYET
JIOTUYECKOE U a0CTPaKTHOE MBIILIEHUE 00YyYalolUXCsl Ha YPOBHE, HEOOXOUMOM
JUIsl OCBOCHUS UH(POPMATUKH, 0OIIECTBO3ZHAHUS, HICTOPUH, CIIOBECHOCTH U JIPYTUX
JUCUUIUIMH. B paMkax JaHHOro y4eOHOTO Kypca oOydaromiuecs OBJaJIeBaIoOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (opMylIupyeT CBOU
JTOCTHXKEHUSI B MaTEMaTHYECKOM opMme.

VY4eOHplii Kypc anreOpbsl M Hadajdl MaTEeMaTHUYECKOrO aHajdu3a 3aKjaJbIBacT
OCHOBY Ul YCIIEIIHOTO OBJAJEHUS 3aKOHaMH (U3MKH, XUMUH, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TE€HACHIIUNA Pa3BUTHUSI SKOHOMUKU M OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO MCHOJb30BaTh WX JJIS JajbHEWIIEro oOpa3oBaHUA U B
MOBCEIHEBHOM kM3HU. B TO ke BpeMs oBianeHHE aOCTPAKTHBIMU U JIOTUYECKH
CTPOTMMHU KOHCTPYKLMSAMHU aireOpbl M MaTEMaTUYECKOTO aHalu3a pPa3BUBAET
YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0KA3bIBaTh
YTBEPKJIECHHS C MOMOILIBIO MHAYKIIMM U PAcCy’KIaTh JEIyKTHBHO, MCIIOJIb30BATh
0000IlIEHHE W KOHKPETU3alMI0, a0CTparupoBaHWE U AHAIOTHIO, (OPMHPYET
KpPEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xone m3ydenust yueOHOro kypca «Anredpa M Hayajla MaTeMaTUYECKOTO
aHaiM3a» 00ydYaroluecs MOJy4YaloT HOBBIM OMBIT pElICHUs MPUKIAIHBIX 3ajad,
CaMOCTOATENLHOTO MOCTPOEHUSI MaTEMAaTUYECKUX MOJENIEH peanlbHbIX CUTYalluil,
WHTEPHpPETallUd  IOJIYYEHHBIX  PEIIEHUM, 3HAKOMATCSI € IPUMEPAMH
MaTEeMaTUYeCKUX 3aKOHOMEPHOCTEW B MPHUPOJLE, HAYKE M HCKYCCTBE, C
BBLAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

VY4eOHbIil Kypc 001aJaeT 3HAYUTENIBHBIM BOCHUTATENIbHBIM MOTEHLHUAIOM,
KOTOpPBIN peanu3yercs Kak uYepe3 YyueOHBIM wmaTepual, CIoCOOCTBYIOIIHIA
(OpMHPOBAHHIO HAyYHOIO MHUPOBO33PEHUS, TaK U uepe3 cneuupuky ydyeOHOM
NeATEIbHOCTH, TpeOyroleld MpOJOKATEIbHON  KOHIIEHTPAllMM  BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a  IOJYYEHHBIN
pe3ynbTar.

Yepe3 yueOHBIN Kypc «Aunredpa M Hayalla MaTeMaTHYECKOTO aHajau3a» y
oOy4arorierocsi (GopMUPYIOTCS TpodhecCuOHATbHBIE KOMIIETEHIIMN: TTOHMMAaHHUE
CYIIHOCTH M COLMAJIbHOM 3HAaYUMOCTH Oynyiied mnpodeccuu; opraHuU3aLMs
COOCTBEHHOM NesITENbHOCTH; UCIIOJIb30BaHUE MH(}OpMaAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA; paboTa B KoMaHe, d(pdexTrBHOE 0OIIeHNE C
KOJUIETaMH, PYKOBOJICTBOM, KJIMEHTAMU U JIpyTHE.



Pemenne npukimagHeIXx 3a7ad B JAaHHOM Kypce JaeT BO3MOXKHOCTH ISt
dbopMupoBaHUsS TPOPECCHOHATBHBIX KOMIETCHIIUNNA OyayIHuX CIEIUAINCTOB B
Taknx cdepax Kak OHKOHOMHUKA, ¢usmka, reorpadus, OWUONOTHS, Teome3us,
apXxeoJIoTus, XUMUS U JIp.

B ocHoBe Merommku oOydeHHs anrebpe M HadajgaM MaTeMaTHYECKOTO
aHaIHM3a JISKUT JACATEIHHOCTHBIN IPUHIIAI 00yUYEHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hadajlla MaTeMaTHYECKOIrO
aHaJIM3a» BBIICIICHBI CIEAYIOIINE COAEPKATEIbHO-METOANYECKHE JIMHNM: «Hucna
Y BbIUMCIEHUD», « DyHKUNUH U TpaQuKkmn», « YpaBHEHU U HEpaBEeHCTBa», «Hauana
MaTeMaTU4YecKoro aHanusa», «MHoxkecTBa H JIorMKa». Bce OCHOBHBbIE
COJIEP>KATEIIbHO-METOIUYECKUE JIMHUMA H3Y4aloTCsd Ha MPOTSHDKEHUM JIBYX JIET
oOyueHus Ha YPOBHE CpeIHEro oOLIero 00pa3oBaHusl, ECTECTBEHHO AOOJIHSAS JPYT
JIpyra W TOCTEIEHHO HAChII[AsiCh HOBBIMH TEeMaMH W pasjaenaMu. JlaHHbIA
y4eOHBIH KypC SBJSCTCS HMHTETPATUBHBIM, IIOCKOJbKY OOBEIMHAET B cebe
COJIEp’)KaHUE HECKOJIbKMX MAaTeMaTH4YeCKMX JUCLUIUIMH, TaKWX Kak aireopa,
TPUTOHOMETPHSI, MAaTEMaTUYECKUN aHalIu3, TEOpUs MHOXKECTB, MaTeMaTHuecKas
jgoruka u apyrue. [lo mepe Toro kak oOydaromuecs OBIAJEBalOT BCE OoJiee
HMIMPOKUM MATEMATUYECKUM amapaToM, Y HUX MOCIEA0BATEIbHO (GOPMUPYETCS U
COBEPILIEHCTBYETCS yYMEHUE CTPOUTh MATEMaTUYECKYyI0 MOJENb peagbHOU
CUTYallUM, IPUMEHATh 3HAHUS, MOJIYYEHHbIE NPU U3YYEHUU y4eOHOTO Kypca, IS
pELICHUs] CaMOCTOSTENIHO C(POPMYIMPOBAHHOW MaTEMaTHUECKOM 3a7auu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenpHo-MeTOAuYeCKasd JUHUS «YUucna U BBIYMCICHHS 3aBEpIIACT
(opMHUpOBaHNE HABBIKOB MCIOJB30BaHUS JEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAy4aTo Ha ypOBHE OCHOBHOTIO 001ero oopasosanus. Ha ypoBHe cpennero oouero
oOpa3zoBaHus oco0oe BHHUMaHHME ynensercs  (OPMHPOBAHMIO  HABHIKOB
palMoHaNIbHBIX BBIUMCICHHUM, BKIIOYAIOIIMX B CE0sl HCIOIb30BAHUE PA3TUUYHBIX
dopM 3amMcu YHuClla, YMEHHE JeNaTh MNPUKUIKY, BBIIOJHATH MPUOIMKEHHbIE
BBIYKCIICHUSI, OLICHUBATh YMCIIOBBIE BBIPAXKEHMs, pabOTaTh C MAaTeMAaTHYECKUMU
KOHCTaHTaMH. 3HAKOMble OOYy4YaloIMMCS MHOXECTBAa HATypalbHbIX, IIEJbIX,
pPaUMOHAIBHBIX WU JCHCTBUTEIBHBIX  YMCENI  JOIOJHSIOTCA  MHOXECTBOM
KOMILJIEKCHBIX 4HCel. B KakIoM U3 3TUX MHOXKECTB pPaccMaTpUBAIOTCS
CBOMCTBEHHBIE €My cleUH(HUUECKHe 3aJayd W OIlepaluu: JAEJIEHUE HalElo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE IIEJIbIX YHCE, OCOOble CBOMCTBA
pPalMOHAJIBHBIX U UPPALMOHAIBHBIX YKCEN, apu(PMETUUYECKUE OINEpaluu, a TaKXKe
U3BJICUCHHUE KOPHS HATypaJIbHOM CTENEHHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCEll.
brmaromapss mocienoBaTenbHOMY PACIIMPEHUIO KPYyra MCHOJIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXKHOCTSIMM MX MPUMEHEHHMS ISl pEUICHUS! pa3IMYHBbIX 3a]ad
dbopmupyeTCcsl TPEACTABICHUE O €IUHCTBE MATEMAaTHKU KAaK HAyKW U €€ poJid B
MOCTPOCHUU MOJIENIEH pealbHOro MHpa, IIUPOKO HCIOJIb3YIOTCA 0000IIeHne U
KOHKpETH3aLHsl.



JIuaust «YpaBHEHUs] U HEPABEHCTBA» pEAIN3YyeTCsl HA IMPOTSKEHUH BCETrO
oOyueHusi Ha YpPOBHE CpEAHEro oouero oOpa3oBaHMs, MOCKOJIBKY B KaXKJIOM
paznene IlporpamMmbl MpPEeayCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3a1ad. B
pesynbraTte oOydaloliuecs OBJAJEBAIOT PA3IUYHBIMU METOJAMHU  PELICHUs
palMOHAIbHBIX, HWPPALUOHAIBHBIX, I[IOKA3aTEIbHBIX, JOrapuPMUUYECKUX U
TPUTOHOMETPUUYECKUX YpPAaBHEHHI, HEPaBEHCTB M CHCTEM, a TaKXe 3ajad,
colepKalux napaMmerpel. [lonydeHHbIE yMEHHS MIMPOKO HCIOJb3YIOTCS IIPH
UCCIIEJOBAaHUM (PYHKLMH C MOMOUIbIO MPOU3BOJHOM, MPHU PEIIEHUN MPUKIIAIHBIX
3a]a4 U 3a]a4 Ha HaXOKJIE€HHWE HAauOONBIIUX U HAUMEHBIINX 3HAYCHUN (DYHKIUU.
JlanHast copepxarenbHas JIMHUS BKIIOYAeT B ce0sl Takxke (POPMHUPOBAHUE YMEHUI
BBIIOJHATh  pacu€Tel 1o  ¢opMysiaM, MpeoOpa3oBaHUS  PaLMOHAIIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUH,
COJepKalIMX cTerneHn Hu Jjorapudmel. braromaps u3ydeHuio aiaredpanyeckoro
Marepyasa IPOMCXOAWUT  JAJbHEHINEe  Pa3BUTHE  ANTOPUTMHUYECKOTO  H
abCTPaKTHOrO MBINIUIEHUS OOydaromuxcs, GOpMUPYIOTCS HABBIKU JI€AYKTHBHBIX
paccyxJIeHuid, paboTbl C  CHMBOJIbHBIMH  (hopMamu,  MPEACTaBICHUS
3aKOHOMEPHOCTEW M 3aBHCHUMOCTEHl B BHJE€ PAaBEHCTB M HEpaBeHCTB. AinreOpa
npegiaraeT 3(PQPEKTUBHbIE HHCTPYMEHTBl Ul PEIIEHUS MPAKTHUYECKUX MU
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJISIIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeTOoIMYeCcKass JMHUSA «@DYHKIMM W TpapuKh» TECHO
NeperuieTaeTcs ¢ APYTUMH JIMHUSMU Y4eOHOTro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEN0BATEIbHOCTh U3yUEHUsl MaTepraia. M3ydyeHne cTeneHHoi,
NOKa3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (DYHKLUN, UX CBOMCTB
U rpauKoB, UCIOJIb30BAaHUE (PYHKUMH IJIsl pELICHUs 3a/ay U3 JIPYTrux y4eOHbIX
IIPEIMETOB U PEATbHOM JKMU3HHU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaKk U C pEUICHHMEM ypaBHEHMHA W HepaBeHCTB. [Ipu sToM Oosblioe BHHMaHuE
yaensercs (pOpMUPOBAHUIO YMEHHS BbIpaxaTh (GOpMyJIaMH 3aBUCHUMOCTH MEXIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIIEIOBATh MOJyY€HHbIE (YHKIHMH, CTPOUTH HUX
rpaduku. Matepuan 3Toi cojepKaTeIbHON JIMHUK HAIleJIeH Ha Pa3BUTHUE YMECHHIM
Y HaBBIKOB, IO3BOJISIIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMHU B
paznuuHoi (opme: aHaTUTUUYECKOM, rpaduueckoil U ciaoBecHOW. Ero usydenue
CHOCOOCTBYET pa3BUTHUIO ANTOPUTMUYECKOTO  MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

ConepxarenpHas auHUs «Hadanma maTeMaTHYeCKOTrO aHalIM3a» I03BOJIAET
CYILECTBEHHO PACIIMPUTh KPYI KaK MaTEMaTHYECKUX, TaK W MPUKIAJHBIX 3a]ad,
JOCTYMHBIX O0OYyYarolMMCs, TaK KaK y HHUX TOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMM, ONpeAeNniaTb WX HauOOJbIIME W HAWUMEHbBIIHE
3HA4YEHUsI, BBIYUCIATH IUIOMIAAd (UTYp U OOBEMBI Tell, HAXOAUTh CKOPOCTH U
YCKOpeHMsl TmporeccoB. JlaHHas coxaepxkaTenbHas JUHUS OTKPHIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHHS MAaTEMaTUYECKUX MOJENel pealbHbIX CUTYyaluH,



MO3BOJIICT HAXOJUTh HAWIydlllee peHIeHHEe B NPHUKIATHBIX, B TOM YHCIE
COLIMATbHO-PKOHOMUYECKHUX, 33Jja4ax. 3HAKOMCTBO C OCHOBAMH MAaTeMaTHYECKOTO
aHanM3a CIIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (HOPMATBHO-IOTUYECKOTO |
KPEaTHBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHUH pacro3HaBaTh TMPOSBICHHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE M HCKyccTBe. OOydarommecs y3HAIOT O
BBIJIAFOIINXCS PE3YJIbTaTaX, MOJyYCHHBIX B XOJIC PAa3BUTHS MaTEMATHKN KaK HAyKH,
1 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYECKas! TUHUS «MHOXKECTBA U JIOTUKA» BKIIIOYAET B
ceOs  BIEMEHTHl  TEOPUU  MHOXKECTB W MaTeMaTHYeCKOHW  JIOTHKH.
TeopeTHKOMHOKECTBEHHBIE MPECTABICHUSI MPOHU3BIBAIOT BECh KypC HIKOJIBHOM
MaTeMaTHKU U IpeiaraloT HauOojiee YHUBEPCAIbHBIN A3bIK, O0BEANHSIOINN BCE
pa3zesbl MaTEMATUKU U €€ TPUIIOKEHHM, OHU CBSI3bIBAIOT Pa3HbIE MATEMATUUYECKUE
JUCHUIUIMHBL W HMX TPUJIIOKEHUS B enuHoe 1einoe. [loaToMy BakHO [aTh
BO3MOXKHOCTh OOy4YaromiemMycss IOHMMATh TEOPETUKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOW MaTeMAaTUKH M MCIIOJIb30BaTh €0 ISl BBHIPAKEHUS CBOUX MBICIIEH.
JlpyruM BaXHBIM TIPU3HAKOM MAaTeMaTUKH KaK HAayKd CJeIyeT MpHU3HATh
CBOMCTBEHHYIO €l CTpPOroctb OOOCHOBAaHMM M CJEIOBAaHUE OMNPEACIEHHBIM
OpaBWjiaM  [OCTPOEHUS  JIOKA3aTeldbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTEeMaTHYECKON JIOTMKH CIHOCOOCTBYET pAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
00y4aroIuxcs, MO3BOJSET UM CTPOUTH CBOU PACCYXKIACHHUS HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIIICHUS.

B yueOHomM kypce «Anrebpa W Hadajga MaTEeMAaTUYECKOTO aHAIIM3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJEIMPOBAHMS, KOTOPHIE MPU3BAHBEI
c1ocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOEHUS MOJENEH peanbHbIX
CUTyalluii, MCCJIENOBAaHUS JTUX MOJENeld C TIOMOINBIO ammapaTa anreOpbl |
MaTEeMaTHYECKOTO aHa/lh3a, WHTEPIpETAlH TOJIYYCHHBIX pe3ylbTaToB. Takue
3aJJaHus BIUIETEHbI B KQXIbIH U3 pa3/iesioB MPOrpaMMbl, TOCKOJbKY BECh MaTepuall
y4e0HOro Kypca IIHPOKO HCIOJIb3YETCS Ui pelIeHus MpUKIaaHbIX 3anad. [Ipu
pellleHn:  pealbHBIX  MPAKTHUECKUX  3a7ad  oOydYarompecss  pa3BUBAIOT
HaAOJII0JaTeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJB30BaTh  QHAJIOTHIO, 0000maTh W  KOHKPETU3UPOBATh  IPOOJIEMY.
JlesitenbHOCTh 1O (OPMUPOBAHMIO HABBHIKOB DEIICHUS TPUKIATHBIX 3a7a4
OpraHu3yeTcsl B IpoLecce U3yUeHHs BCEX TeM yUeOHOro Kypca «Anredpa u Havaia
MaTEeMaTHYECKOTO aHATIU3ay.

Ha wusyyenue yueOHOro kypca «Anredpa M Hayajga MaTeMaTHYECKOrO
aHanuza» otBoauTcs 272 vaca: B 10 kiacce — 136 yacos (4 yaca B Henemno), B 11
Kkiacce — 136 JacoB (4 4aca B HeJIEINIO).

COAEPKAHUE OBYUEHUSA

10 KJTACC



Yucaa v BIYMCICHUSA

PaunonanpHpie yncia. OOBIKHOBEHHBIE M JECATUYHBIE APOOH, IMPOLIEHTHI,
OeckoHeuHble mnepuoguueckue apodu. [IpumeHenune apoOell W MPOLEHTOB IS
peLIeHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUHN U pealbHOM )KU3HU.

JleyicTBUTENbHBIE 4YMCla. PanWOHaNbHBIE W MPPALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepaluu ¢ JACHUCTBUTENBHBIMM  YUCIaMU.  Mopayib
JEHCTBUTENFHOTO YKCa U ero cBoiicTBa. [IpubmmkéHHbie BHIYMCICHUS, TIPAaBHUIIa
OKpPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHHMN.

Crenenb c 1enbiM mokazateneMm. bunHom Herootona. Hcnonbs3oBanue
NOAXOASIIEH (POPMBI 3aUCH JEHCTBUTEIBHBIX YUCEN JJISl PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEICTABIICHUS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypajIbHON CTENIEHU U €r0 CBOWCTBA.

Crenenb ¢ panMOHAIBHBIM IIOKAa3aTelleM M €€ CBOMCTBA, CTENEHb C
JEACTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapugm uwncna. CpoiictBa jorapudma. JlecsTuuHble W HaTypaibHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTaHI'€HC YHCJIOBOTO AapryMeHTa. ApPKCHHYC,
aAPKKOCUHYC M APKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnaecTBa ¥ TOXAECTBEHHbIE TNpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE YpaBHEHUsS W YpaBHEHUs-CIIEACTBUA. HepaBeHCTBO,
pelIeHrne HEpaBeHCTBA.

OcCHOBHbBIE METOJIbl PEIICHUS LETbIX U APOOHO-PALMOHAIBHBIX YPAaBHEHUN U
HEPAaBEHCTB. MHOroO4WwIeHbl OT OJHOM IepeMEHHOM. [leneHne MHOrouseHa Ha
MHOrO4JieH ¢ octaTkoM. Teopema be3y. MHorowiensl ¢  LEJIBIMU
ko3 unmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YMCIOBBIX BBIPAKEHUH, COJIEPKAIINUX CTENIEHU U KOPHHU.

HppauroHanbHble YpaBHEHHUS. OcHOBHBIE METO/BI peleHns
VppalMOHAIbHBIX YPAaBHECHUM.

ITokazarenbHble ypaBHeHHs. OCHOBHBIE METObI PEIICHUS MOKA3aTEIbHBIX
YpaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKATUX JIOTAPUDMBI.

Jlorapupmuyeckue YpaBHEHHS. OcHOBHBIE METO/BI peneHus
JorapupMUYECKUX YpaBHEHHII.

OcHoOBHBIE TPUTOHOMETPHUUECKHUE bopMyIIHI. [TpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.

Pemenne cucrem JIMHENHBIX ypaBHEHUM. MarTpuua CUCTEMBI JIUHEUHBIX
ypaBHeHU. OmnpeaenurTens MaTpuilbl 2X2, €ro TreOMETPUYECKHH CMBICT H
CBOMCTBA, BBIUMCIICHUE €T0 3HAYEHHUs, IPUMEHEHUE ONPENEINUTEN sl PEIICHHUs



CUCTEMBbl JIMHEWHBIX YypaBHEHHMH. PerieHue NpuUKIaAHBIX 3a7ad C IOMOIIBIO
CUCTEMBbl JIMHEMHBIX ypaBHeHUW. lccienoBaHue IIOCTPOCHHOM MOJEIU C
MOMOILBIO MaTPHUIL U OIIPEIETUTEINIEH.

[TocTpoeHrne maTeMaTHYECKUX MOJENe peanbHOM CUTyallMd C IOMOIIbIO
YPaBHEHUM M HEpPABEHCTB. [IpuMeHeHHE ypaBHEHUM M HEPABEHCTB K PEILICHUIO
MaTeMaTUYeCKUX 3a7ady W 3a7a4 M3 Pa3IMYHbIX OOJacTell Hayku U peajbHOU
KU3HH.

DYyHKIUHN U TPAPUKH

Oyukuus, crnocodbl 3amanus (yHkuuu. BzanMHO o00paTHBIE (YHKIUU.
Komnosumms ¢yakuuit. 'paduk  dyHKIMUA. DieMeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB QyHKITHH.

Ob6nacTp ompeaeneHuss ¥ MHOXKECTBO 3HaueHui (pynkuuu. Hymu dyHkiumm.
[TpomexyTku 3HaKomoctosiHCcTBa. UETHBIE U HeuéTHBIe PyHKIMU. [lepuonnyueckue
¢bynakmun. I[IpoMexyTkn MOHOTOHHOCTH (GYHKIIUH. MakCUMyMbl U MHUHHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TPOMEKYTKE.

JluneitHasi, KBagpaTHUuHas W JPOOHO-JIMHEWHas (QYHKIMU. DJIEMEHTapHOE
UCCJIEIOBAHUE U TTOCTPOCHUE UX TPA(UKOB.

CrenenHast pyHKUMs C HATypaJdbHBIM M LETbIM MOKa3aTenem. E€ cBolicTBa u
rpaduk. CpoiicTBa U rpaduK KOpHS N-OM CTenmeHW Kak (PYHKIUU OOpaTHOM
CTEIEHU C HAaTYPaJIbHBIM [TOKa3aTEJIEM.

[Toka3zaTenbHas u jorapupmuueckas GyHKINU, UX CBOWCTBA U rPauKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIICHUs] YPABHEHUM.

Tpuronomerpruueckass OKPYKHOCTb, OIPENCIIEHUE TPUTOHOMETPUUECKUX
(GYHKIIUNA YUCIIOBOTO apTyMEHTA.

O yHKIMOHAIBHBIE 3aBUCUMOCTH B PEATIBHBIX IPOLECCAX U SIBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauana MaTeMaTH4ecKOro aHajan3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS  ITOCJIENOBAaTCIBLHOCTEH. MeTon
MaTEMaTH4YECKOU WHIYKLHH. MOHOTOHHBIE 151 OTPAHUYECHHBIE
MOCJIEA0BATENBHOCTU. VICTOPUS BO3HUKHOBEHHS MAaTEMAaTHYECKOTO aHan3a KAk
aHanM3a OECKOHEYHO MaJIbIX.

Apudmerrueckas U reoMeTpuyeckas nporpeccuu. beckoneuno yObIBaroias
reomerpuyeckas nporpeccusi. CyMMa O€CKOHEYHO YOBIBAIOIIEH IeOMEeTpUUYECKOi
porpeccuy. JINHENHBIN U YKCIIOHEHIUAIBHBIN pocT. Yucmno e. dopMyna ClIoKHBIX
MpoUeHTOB. lcronp30BaHue mnporpeccuu Uil PELICHUs pealbHbIX —3a]ad
MPUKIIATHOTO XapakTepa.

HenpepreiBHble (QyHKIMM W WX CBOWCTBAa. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢ynkiui. CBoicTBa (YHKIMA HEMPEPHIBHBIX Ha oOTpe3ke. Merton
VHTEPBAJIOB Ul PELICHUsT HEpaBeHCTB. [IprMeHeHWe CBOMCTB HENPEPHIBHBIX
GyHKUMNA 1S peleHus 3a1ay.



IlepBas u BrOopas npousBoaHble GpyHKkuMKU. Onpenenenrue, reOMETpUIECKU 1
(u3nyecKuil CMbICI IPOU3BOIHOMN. YpaBHEHHE KacaTeabHON K rpaduky QyHKIUU.

[IpousBogHble  3JEMEHTAPHBIX  (QYHKIUH. [IpousBomHass  CyMMBl,
MPOM3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUHA.

MHoskecTBa M JIOTHKA

MHoOXecTBO,  omepauMyd  HaJ  MHOXECTBAMH M MX  CBOWCTBA.
Juarpammsl Jiinepa—Benna. [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO aIlapara
JUISl ONMCAHUS PEAIBHBIX NPOLECCOB U SIBICHUMN, IPHU PEIICHUM 3a7a4 U3 IPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaT€MAaTHYECKOrO0 OOBEKTa, CIIEJICTBUE,
JI0Ka3aTeJIbCTBO, PABHOCWIIBHBIE YPABHEHHSI.

11 KVIACC

Yucaa v BIYMCICHUSA

HartypaneHbie u nensie yucna. [IpuMeHeHre NpU3HAKOB JEIMMOCTH LIEJIBIX
yucen, HauOonbimui obmui nenurens (ganee — HOJI) u Hammenbiee oOiee
kpatHoe (nanee — HOK), octaTkoB mo Mozayito, anroputma EBkianaa ais pemeHus
3a/1a4 B LEJBIX YACIIAX.

KommiekcHble uncna. AnreOpanyeckas M TpPUTOHOMETpHUYecKas (HOpMbI
3aMCH KOMIUIEKCHOTO 4YHcia. ApudmeTndeckue omnepaluud ¢ KOMIUIEKCHBIMU
yucinamu. M3o00paxkeHWe KOMIUIEKCHBIX YHCEI Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyiia Myaspa. KopHu n-oil cTerneHn U3 KOMIUIEKCHOIrO uucia. IIpumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHHs] (PU3HUECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa 1 COBOKYTHOCTb YPABHEHHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEW  TPUTOHOMETPUYECKUX  YpaBHEHUHW C  MOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PerieHrne TpuroHoMeTpu4ecKux HEpPaBeHCTB.

OcCHOBHbIE ~METOJbl PEIIEHUS TOKAa3aTENbHBIX U  JOrapuMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHHS] CHUCTEM W COBOKYMHOCTEW pAIlMOHAIBHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ApAMETPAMU.

[IpuMeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIIEHUI0 MATEMaTHYECKUX
3a]a4 ¥ 3a7a4 U3 pa3InyHbIX 00acTell HAyKu U peasibHOM JKU3HU, MHTEPIpPETaIUs
MOJIyYeHHBIX PE3yJIbTaTOB.



DyHKUMH U TPaPUKHU
I'paduk xommosunuu ¢Gyskiuid. ['eomerpuueckue o0Opa3bl ypaBHEHUN U
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

TpuronomeTtpuyeckue QyHKINH, UX CBOMCTBA U IPaPUKH.
I'padmyeckue MeToabl pelleHus ypaBHEHUH W HepaBeHCTB. ['paduueckue
METO/IbI PEIICHUS 3a1a4 C TapaMETPAMH.

Ucnonb3zoBanne rpadukoB (QYHKIMH IS HUCCIEIOBAaHUS TMPOIECCOB U
3aBUCUMOCTEH, KOTOPBIC BO3HHMKAIOT MPHU PEIICHUH 3aJad U3 JAPYTUX YICOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana maTeMaTH4eCKOr0 aHAJIU3a

[IpumeHeHnre NpoU3BOJHON K MCCIEAOBAHHUIO (PYHKIIMH HA MOHOTOHHOCTH U
SKCTpeMyMBbl.  HaxokmeHune  HamOONBIIETO W HAWMEHBINETO  3HAYCHUI
HETPEPBIBHON (YHKIIMU HA OTPE3KE.

[Ipumenenrue TPOU3BOAHON JUIsi HAXOXKACHHS HAWIYYIIErO pEUICHUs B
NPUKJIATHBIX 3a7adax, A OMpeAeNieHUS CKOPOCTH M YCKOPEHHs TMpoliecca,
3aJIaHHOTO (HhOPMYJION UK TpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBo0oOpa3HbiX. IlepBooOpasHbie
anieMeHTapHbIX QyHKIui. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

Wurerpain. ['eomerpudecknii cMbICI HHTErpaa. Beraucienue onpeaeinéHHoro
uHTerpaia no gpopmyne Herotona-Jleionuna.

[IpuMeHeHne WHTErpajia JJisl HAaXOXKIEHHUS IUIOIIAJEH IUIOCKUX (Uryp u
00BEMOB r€OMETPUUECKUX TEII.

[Ipumepsl pemennii  nudPepeHnnanbHbIX  ypaBHEHUN. MaremaTudeckoe

MOJICJIMPOBAHUE pEAlbHBIX IMPOIECCOB C MOMOMIbIO AU pepeHInanbHbIX
YPaBHEHUM.
[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBIA YPOBEHL) HA VPOBHE CPEJIHEI'O OBIIET'O
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpaJaaHCKOr0 BOCIHMTAHMA: COOPMUPOBAHHOCTh TIPAXKIAAHCKON
MO3UIIMU 00YyYaIOIIerocss KaKk aKTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCHUMCKOIO
oOIIecTBa, MPEJCTABICHUE O MAaTEeMaTUYECKHX OCHOBaX (yHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBICHUM, MPOLEAYp TPakIaHCKOTo oO0IecTBa (BBIOOPHI,
OTPOCHI U JIPyroe), yMEeHHUe B3aUMOJICHCTBOBAThH C COIUAIbHBIMU UHCTUTYTaMH B
COOTBETCTBHUH C UX (YHKIIUSIMHU ¥ HA3HAYCHUEM;

2) NATPUOTUYECKOT0 BOCIHUTAHMA: CPOPMUPOBAHHOCTH POCCUUCKOMN
IPaKJAHCKON MJIEHTUYHOCTH, YBAKEHUSI K TIPOLIJIOMY U HACTOSILEMY POCCHUICKON



MaTE€MaTHUKH, IEHHOCTHOE OTHOILIECHUE K JOCTHKEHUSAM POCCUMCKUX MAaTEMaTUKOB
U POCCUICKOM MaTEMaTUYECKOM IIKOJBbI, MCIOJb30BAHUE 3TUX JOCTHKCHHU B
JPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIHHMTAHUA: OCO3HAHHE JYXOBHBIX
LEHHOCTEN POCCUMCKOro Hapoja, c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUA,
ATUYECKOTO MOBEJECHUS, CBA3AHHOTO C NPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN
HayKU U JEATEIBbHOCTBIO YYEHOI0, OCO3HAHUE

JUYHOTO BKJIaJa B TOCTPOCHHE YCTOMYMBOIO Oynymiero; 4) 3cTeTH4ecKoro
BOCIIMTAHUA: OCTETUYECKOE OTHOUIEHWE K MHPY, BKIKOYAsA O3CTETHKY
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajlau, PEIICHUH, pacCyX ICHUM,
BOCIIPUMMYHUBOCTh K MATEMAaTHYCCKUM aCIICKTaM pa3IMYHbIX BUJIOB HCKYCCTBa; 5)
(u3nYecKoro BOCIMTAHUA:

c(hOPMUPOBAHHOCTh YMEHHUSI TPUMEHSATH MaTEeMaTHYECKHWE 3HAaHUA B
MHTEpecax 3J10pOBOro U 6€30macHoro o0pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pOBbIO (37I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUU U
OTIIbIXa, peryisipHas (pu3uyeckas aKTUBHOCTD), (DU3NUECKOE COBEPIICHCTBOBAHUE
IpU 3aHATUSX CHOPTUBHO-O3JOPOBHUTENBHON JAEATEIBbHOCTBIO; 6) TpPyaoBOro
BOCIIMTAHUSA:

FOTOBHOCTh K TPYyAY, OCO3HAHHME IIEHHOCTU TPYAOJIIOOUs, HHTEpPEC K
pa3nmuuHbiM  chepaM  NpodEeCCHOHANBHOM  JEATENbHOCTH, CBSI3aHHBIM €
MaTeMaTUKOW W €€ TPUIIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieil mpodeccud U peaau30BbIBaTh COOCTBEHHBIC JKW3HEHHBIC IUJIaHBI,
FOTOBHOCTh W CIIOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUI0 U
caM000pa30BaHUI0 Ha TMPOTSHDKEHUH BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEHICHUM MPAKTHYSCKUX 3a7ady MaTeMaTHYCCKOW HAIPaBICHHOCTH, 1)
IKOJIOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh  JKOJOTUYECKON  KYJIbTYpPhl, TOHUMAHHUE BIIHSHUS
COIIMAJIbHO-?)KOHOMUYECKHUX TPOIECCOB HAa COCTOSIHHE MPUPOJHON U COLIMAIBHOM
Cpe/ibl, OCO3HAHHUE TJI00AIHLHOTO XapaKTepa HKOJOTUUECKUX MPOOIeM, OpUEHTALIUS
Ha TMPUMECHEHUE MaTeMaTUYECKUX 3HAHUW JUIs PpEIICHUs 3ajJad B 00J1acTH
OKpY’)KaloUIel cpenbl, IUIAHUPOBAHUE IIOCTYNIKOB M OLIEHKHM HX BO3MOXHBIX
MOCJEACTBUN IS OKpYXKarouied cpenbl; 8) HEeHHOCTH HAYYHOIr0 TO3HAHMS:
c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHKHW, TOHUMAaHUE MAaTEMaTUYECKONW HAyKH
Kak cepbl 4eTOBEUECKON JEeSATEIbHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYUMOCTHU JIJIsI
pa3BUTUSI LUBUJIM3AIMM, OBJAJEHUE S3bIKOM MAaTEeMaTUKH M MaTeMaTH4YeCKOU
KyJbTYpOl KaK CpEICTBOM TIO3HAHUS MHPA, TOTOBHOCTb OCYLIECTBIISITh
MPOEKTHYIO M UCCIEA0BATEIBCKYIO ACSTEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATDI



ITo3HaBaTeJbHBbIC YHUBEPCAIbHBIC yUeOHbIe AeiicTBusl ba3soBbie

JIOTUYeCKHe AeHCTBUA:

BBIABJIATh U XapaKTEPU30BaTh CYLIECTBEHHBIE NPU3HAKM MAaTEMaTHYECKHUX

OOBEKTOB, TOHATUW, OTHOLICHUH MEXAYy TMOHATHSAMH, (HOPMYIUPOBAThH
OIIpe/IeNICHUs MOHATUH, YCTAHABIMBATh CYIECTBEHHBIM NMPU3HAK KilacCU(UKaLUH,
OCHOBaHMs UIsi OOOOILNEHHST W CPAaBHEHHUs, KPUTEPUH MPOBOJUMOrO aHaJIU3a;
BOCIPUHUMATh, POPMYIHPOBATEH U MPEOOPA30BBIBATH CYKICHUS:
YTBEPAUTENIbHbIE U OTPULIATENIbHBIE, €AUHUYHBIE, YACTHbIE M OOIIKE, YCIOBHBIE;
BBIBIIAITH MAaTEMaTUYECKHME 3aKOHOMEPHOCTH, B3aMMOCBSA3M W IPOTUBOPEUYHs B
dakTax, JaHHBIX, HAOMIOJEHUSX W YTBEPXKICHUSX, MpejaraTb KPUTEPUH IS
BBISIBJICHUS ~ 3aKOHOMEPHOCTEM W NPOTUBOPEYMH;  JENaTb  BBIBOABI  C
WCITOJIb30BAHUEM 3aKOHOB JIOTUKH, IETyKTUBHBIX U

WHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUCHUH I10 AaHAJIOTHH, IPOBOJNUTH
CaMOCTOSATEIIFHO JOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEP)KIACHUHN (NIpSMBbIE U OT
MPOTUBHOIO),  BBICTpaWBaTh  ApryMEHTAIMIO, MPUBOJUTH  THPUMEPHl |
KOHTPIPHUMEPHI, 00OCHOBBIBAaTh COOCTBEHHBIC CYXKICHHUS W BBIBOJIBI; BBHIOMPATH
croco0 penieHusl y4eOHOW 3aJayu (CpaBHUBATh HECKOJBKO BapUaHTOB pELICHUS,
BBIOMpATh HauOoyiee MOAXOASAIIMM C Y4ETOM CaMOCTOSITENIBHO BBIJCICHHBIX
kputepueB). ba3oBble mcciienoBare/bCKUe 1eiiCTBUS: HCIOJIb30BaTh BOIPOCHI
KaK WCCIICIOBATEILCKANA WHCTPYMEHT TI03HAHUA, (OPMYIUPOBATH BOIPOCHI,
bukcupylonme MpoTUBOpeUne, MpodiieMy, yCTaHABIMBAaTh HMCKOMOE W JIaHHOE,
dbopMHpoBaTh TUNOTE3Y, aPTYMEHTUPOBATh CBOIO TO3UIMI0, MHEHUE; MPOBOJIUTH
CaMOCTOSATENFHO  CIUIAHWPOBAHHBIM  JKCIEPUMEHT,  HCCICJOBaHUE  TIO
YCTAaHOBJICHUIO OCOOCHHOCTEW MaTeMaTH4YeCKOro OOBEeKTa, SIBICHUS, MpoIecca,
BBISIBICHUIO 3aBUCHMOCTEH MEXIy OOBEKTaMH, SBJICHUSIMH, TPOIECCaAMU;
CaMOCTOSITeNIbHO  (popMynupoBaTh OO0OOIIEHHSI W BBIBOJBI 10 pe3yjbTaTaMm
MPOBENCHHOTO  HAONIOJCHMS, HWCCIACAOBAHMS, OICHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BHIIBUTATh

MIPEIOJIOKEHHUS O €T0 Pa3BUTHH B HOBBIX yCI0BUsAX. PadoTa

¢ uHpopMaLHe:

BBISBIIATH JIe(OUIMTH HHPOPMAITIH, TaHHBIX, HEOOXOAMMBIX JIJIT OTBETA Ha

BONIPOC W JUIA PEIICHWS 3a7a4d;, BBIOMpaTh HWHPOPMAIMIO W3 WCTOYHHUKOB
pPa3IUYHBIX THIIOB, aHAJIM3UPOBATh, CHUCTEMATH3UPOBATh W HWHTEPIPETHPOBATH
uH(OPMAITUIO PA3IMYHBIX BHJIOB U (POPM TMPEACTABICHHS; CTPYKTYPHUPOBATH
uH(OpMAITUIO, IPEICTABIATH €€ B pa3IUYHBIX (hopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.



KoMMyHuKaTHBHbIE YHHBeEpPCAJbHbIE YueOHbIE 1eiCTBUSA

Oo0mmenue:

BOCHpI/IHI/IMaTI) n (bOpMy.TII/IpOBaTB CY)KILCHI/ISI B COOTBCTCTBHUU C YCJ'IOBI/IHMI/I n
oeJIsIMHnu O6HICHI/I$I, SCHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOHO TO'-IKy 3peHI/I$I B
YCTHBIX W NMHUCHMCHHBIX TEKCTaX, JaBaTh IMOSCHCHUS IO XOAY PEIICHHUS 3aJiayH,
KOMMEHTHPOBATh MOJIYYEHHBIN pe3ysbTaT; B X0/1e 00CYKICHHUs 3a/1aBaTh BOPOCHI
M0 CYIIECTBY OOCYKJIaeMOW TEMbI, TTPOOJIEMBbI, PEIIAeMON 3a/1au, BHICKA3bIBATH
UJCH, HAIlCJICHHBIC HAa TIOMCK PEIICHHS, COMOCTaBIIATh CBOM CYXJICHHUS C
CYKIEHUSMH JIPYTUX YYACTHUKOB JMAJIOra, OOHAPYKUBATh Pa3IMUUE U CXOJCTBO
MO3UIINH, B KOPPEKTHOU (hopme (popMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUSI,
MPEACTABIIATh PE3yJbTaThl PEIICHHUS 3aJauyd, JKCIICPUMEHTa, HCCIICIOBaHUS,
MIPOEKTa, CaMOCTOSITCIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C Y4E€TOM 3ajad
MIPE3EHTAIMNA U 0COOCHHOCTEH ayIUTOPHH.

PeryasitTuBHbIe yHHMBepcajJbHble Yy4deOHbIe AeiicTrBuss CaMoopraHu3anus:
COCTaBJIATh IUIAH, aJTOPUTM pELIECHUS 3a7aud, BBIOUPATH CHOCOO pEIIEHUs C
y4€TOM HMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BapHAaHTBhl PEMIEHHWH ¢ Yy4ETOM HOBOM HH(MOpManuu.
CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJICKT:

BJa/IeTh ~ HAaBbIKAMM  IIO3HABATEJIIbHOM  peQuieKCMM  KaK  OCO3HaHMs
COBEPIIAEMBIX JAEHCTBHM M MBICIHUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
crioco0aMy CaMOIIPOBEPKH, CaMOKOHTpPOJIS Ipoliecca M pe3ysibTaTa pELICHHs
MaTeMaTU4YECKON 3a7auu; IPEABUIAETH TPYIAHOCTH, KOTOPHIE MOI'YT BO3HUKHYTH
NP PELIEHWHN 337a4¥, BHOCUTH KOPPEKTUBBI B JECATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE PE3YJIbTATa LIETU U YCIOBUSAM, OOBACHATH IPUYHHBI
JOCTUKEHUS] WM HEJOCTHXKEHUS! PEe3yJbTaTOB JEATEIbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OICHKY MpUoOpeTéHHOMY OmbITy. COBMeCTHAsI AeSITeJIbHOCTh: TTIOHUMATh
U HCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHAMBUAYAIbHONW pabOTHI TpH
pelieHny y4eOHBIX 3ajad, MpPUHUMATh LElb COBMECTHON JAEsTeNIbHOCTH,
IUTAHUPOBATh OPTraHU3allMI0 COBMECTHOW paboThl, pacmpeaensiTh BUIbI pabdoT,
JIOTOBAapUBaThCs, 00CYXAaTh MPOLIECC U PE3yNbTaT padOThl, 0000UIIaTh MHEHUS
HECKOJBbKHX JIIOJICH; y4acTBOBAaTh B TPYNIOBBIX (opMax padboThl (0OCYX IACHUS,
0OMEeH MHEHUH, «MO3TOBBIE IITYPMbI» U UHBIE), BHIIIOJIHATH CBOIO YaCTh PAOOTHI U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTMMHU YJICHAMH KOMAaHbBI, OIICHHBAThH
KayeCTBO CBOETO BKJAJa B OOIIMN MPOIYKT MO KPUTEPHSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKAaMU B3aUMOCHCTBHUSL.

NPEAMETHBIE PE3YJIbBTATBI



K xonmy oOydenus B 10 kjacce oOyyarOIIUiics TMOJIYYUT CIETYIOLINE
MpEeMETHbIE PE3YJIbTAThl MO OTIAEIBHBIM TeMaM paloueil MporpaMMbl y4eOHOTO
Kypca «AnredOpa W Hadajla MaTEMAaTHUYECKOTO aHann3a»: UMcjia M BbIYUCICHUS:
CBOOOJTHO ~ OINEPUPOBATH TMOHATUSIMHU: pPAIlMOHAIILHOE YHCIIO, OECKOHEYHas
nepuoMyeckass JpoOb, TMPOLEHTH, HPPAUOHAIBHOE YHUCJIO, MHOXECTBA
pallMOHANIBHBIX U JEHCTBUTEIBHBIX YHCEN, MOJYJb JCHCTBUTEIHHOTO YHUCIA;
MPUMEHSIThH APOOHU U MPOILIEHTHI JI PEUICHUs MPUKIAAHBIX 3a/1a4 U3

pa3IMYHBIX OTpaciell 3HAHMM M peajbHON >KM3HU; MPUMEHSATH MPUOIMKEHHbBIE
BBIYKCIICHHUS, IPABUJIA OKPYTJICHHUS], IPUKHUIKY U

OLICHKY pe3yJbTaTa BBIYHMCIIEHUI; CBOOOJHO ONEPHUPOBATH MOHSATUEM: CTEIEHb C
LEeNbIM  [IOKa3aTejleM,  HUCIOJb30BaTh  MOAXOAANIyl0  (opMmy  3amucu
JEUCTBUTEIIBHBIX YMCENl JUI PELICHUs IPaKTUYECKHUX 3a7ad M IPEJCTaBICHUSA
JAaHHBIX; CBOOOJHO  ONEPUPOBATH TMOHATHEM: apU(METHUYECKHI  KOpPEHb
HaTypaJIbHOU

CTENEHHU; CBOOOJHO ONEPUPOBATH TIOHATHUEM: CTENEHb C PaLUOHAIBHBIM
nokKasareyieM; CBOOOJAHO ONEPUPOBAaTh MOHATUAMM: Jiorapudm dwucia,
JECATUYHBIE U

HaTypaJIbHEBIC JIOI“apI/I(i)MBI; CB06OI[HO OIICPHUPOBATH IMOHATHUAMU: CHHYC, KOCHHYC,
TaHI'CHC, KOTAHI'CHC

YHUCJIIOBOI'O0 aprymMcHrTa, OIICPpHUPOBATH MNOHATHUAMMH: APKCUHYC, APKKOCHMHYC H
APKTAHICHC YU CJIOBOI'O

aprymMeHTa. YpaBHEHUSI M HePaBEHCTBA: CBOOOJHO OINEPUPOBATH MOHATUSIMHU:
TOX/ECTBO, YyPABHEHUE, HEPABEHCTBO,

PABHOCHUJIbHBIE YPABHECHUSI U YPABHECHUSI-CIICICTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

MPUMEHSITh Pa3IUYHbIE METO/Ibl PEIICHUS PALIUOHAIIBHBIX U APOOHO-

pPaLMOHAIBHBIX YPABHEHUN, IPUMEHATH METOJI UHTEPBAJIOB LISl PEILICHUS

HEPaBEHCTB; CBOOOJIHO OIEPUPOBATH TMOHSATUSAMH: MHOTOUYWIEH OT OJHOMU
MEPEMEHHOM, MHOTOYJIEH C UeNbIMU KO3(h(PUIIMEeHTaMH, KOPHU MHOTOYJICHA,
IIPUMEHSTh JICJICHUE MHOTOWIEHA Ha MHOTOWIEH C OCTAaTKOM, TeopeMy be3y wu
Teopemy Bueta ans perenus 3aiad; cBOOOHO ONIEPUPOBATH MOHSATUSIMU: CHCTEMA
JUHEWHBIX YPAaBHEHUW, MAaTpULA, ONPEACIMUTENb MATpUIBl 2 X 2 U €ro
F€OMETPUYECKHI CMBICI, HCIMOJIb30BaTh CBOMCTBA ONpeAenuTeNss 2 X 2 i
BBIUHCIICHUS €r0 3HAYEHUs, NPUMEHATH ONPENACIUTENIN ISl PELICHUS CHUCTEMBbI
JIMHEMHBIX YPABHEHUMN, MOJICIIMPOBATh PEAIbHBIE CUTYALIMU C ITOMOIIBIO CUCTEMBI
JIMHENHBIX YPAaBHEHUM, UCCIEA0BATH MOCTPOCHHBIE MOJICJIM C TTOMOIIBIO MATPHUI] U
ONPEAECIUTENICH, HWHTEPIPETUPOBATh IIOJYUYEHHBIA pPE3yJibTaT; HCHOJIb30BaTh
CBOMCTBA JCHCTBUIN C KOPHIMU /IS TpeoOpa3oBaHUs

BBIPAKEHUI; BBIMOJHATh MPEOOPa30BAHUS YKMCIIOBBIX BBIPAKCHUH, COJEpIKALIUX

CTEIEHH C

paoduOHAJIBbHBIM IIOKA3aTCIICM,



HCIIOJIb30BaTh CBOMCTBa norapudmon IS npeoOpa3oBaHus

JorapuMUYECKUX  BBIPAXKEHUH;  CBOOOJHO  OMNEpUPOBATH  MOHATHUSIMU:
uppalmoHaibHbIe, MOKa3aTEIbHbIE U

JorapuMUYECKHE YPaBHECHUS, HAXOAUTh X PEIICHUS C TIOMOIIBIO PAaBHOCHIIBHBIX
NEepexXoJ0B WM OCYIIECTBIISII TMPOBEPKY KOPHEHW; MPUMEHSTh OCHOBHBIC
TPUTOHOMETPUUYECKHE POPMYIIBI JJIs MPE0Opa30oBaHUs

TPUTOHOMETPUYECKUX  BBIPAXKEHHUU;  CBOOOJHO  ONEPUPOBATH  IOHSITHEM:
TPUTOHOMETPUUECKOE YpAaBHEHHE, MPUMEHATH HEoOXoaumble (OPMYIbI IS
pELIECHNS] OCHOBHBIX THUIIOB

TPUTOHOMETPUUECKUX YPAaBHEHUI; MOJIEIUPOBATh PEAJIbHbIE CUTyallUU Ha S3bIKE
anre0pbl, COCTABIISTh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA 110 YCIIOBUIO 3a]1a4H,
UCCIIEIOBaTh IIOCTPOEHHBIE MOJENNM C MCIHOJIb30BAaHUEM ammapaTta aiareOpsbl.
@yHKIMH U rpauKH: CBOOOJHO ONEPUPOBATH MOHATUIMH: (DYHKIIUS, CIIOCOOBI
3a/laHus (PYHKIMHU, B3aUMHO OOpaTHble (PYHKIMHU, KOMIO3ULUA (QPYHKIUH, rpaduk
(GyHKIMM, BBIOJHATH 3JIEMEHTAapHbIE MpeoOpa3oBaHus TpaduKoB (YHKIIHM;
CBOOO/IHO OIEPUPOBATh MOHATUSAMU: 0071aCTh OMPECIICHUS U MHOXKECTBO
3HaUYCHUU (YHKUUU, HYIU (PYHKIIMH, TPOMEKYTKH 3HAKOMOCTOSHCTBA; CBOOOIHO
ONEpUpOBaTh TMOHATHAMHU: YETHBIE W HEYETHbIE (YHKIHMH, [EPUOIUYECKUE
(GYHKIUM, TPOMEXYTKH MOHOTOHHOCTHM (YHKUHH, MAaKCUMyMbl U MHHHMYMBI
¢GyHKuMM, HauOoNbllIee W HAaUMEHbIIEe 3HauYeHHEe (YHKUUU Ha TPOMEKYTKE;
CBOOOJHO ONEPHUPOBATH TMOHATHSAMU: CTENEHHas (QPYHKUUS C HATypaJbHBIM H
LENbIM [0Ka3zarejaeM, TrpaduK CTENEHHOM (YHKIUM C HaTypajdbHBIM M LEJIbIM
nokasaresieM, rpauk KOpHs N-Oi CTENEeHW Kak (PYHKIUU OOpAaTHOM CTENEHU C
HaTypaJbHbIM MOKa3aTeJIeM; ONepUPOBATh NOHIATUAMU: JIUHEIHAS, KBaIpaTUUHAS U
JTpOOHO-TMHEHHAS

(GYHKIUH, BBIIOJIHATH JIEMEHTAPHOE MCCIE0BAaHUE U MOCTPOEHUE UX IpauKoB;
CBOOOJHO ONEpPUPOBATHh TMOHATUSMU: I[IOKa3aTeNbHAsT M JorapupmMuyeckas
byHKIIMM, UX CBOWCTBA M TpadUKH, UCMOJIB30BATh UX TpauKu s pEIICHUS
ypaBHEHUH;  CBOOOJHO  ONEpUPOBATH  MOHATHSAMHU:  TPUTOHOMETpUYECKas
OKPYXHOCTb,

OMpEeNIeJICHUEe  TPUTOHOMETPUUECKUX  (PYHKIMM  YUCIOBOTO  apryMEHTa;
UCITOJIb30BaTh Tpaduku QYHKIMI 1J MCCIEAOBAHMS TPOIECCOB U 3aBUCUMOCTEM
Npu pelieHud 3a7ad U3 JAPYruxX Y4eOHBIX MPEIMETOB W peajbHOM JKU3HH,
BbIpaXkaTh  (opMyJlaMM  3aBUCMMOCTH  MexAy  BeiauuuHamu;  Hauaga
MaTEeMAaTHYEeCKOro aHaJIM3a: CBOOOTHO OIIEpUPOBATH MMOHATUSAMMU:
apupMeTHUecKasi M TEOMETpHYECKas TMpPOrpeccusi, OECKOHEUHO YOBIBAIOIIAs
reOMETPUYECKasi MPOrpeccusi, JUHEHHBIN M SKCIMOHEHIHAIBHBIN pPOCT, popmyra
CJIOKHBIX IPOLICHTOB, HMMETh IMPEACTABICHUE O KOHCTAHTE; WCIIOJIb30BaTh
MPOrPECCUH I PELLICHUS pEealbHbIX 3a/1a4 IPUKIIAIHOTO

XapakTepa; CBOOOJHO ONEPUPOBATH MOHATHSMHU: MOCIEAOBATEIBHOCTh, CIIOCOObI
3a/IaHUs MOCJIEI0BATEILHOCTEMN, MOHOTOHHBIE u OTpaHUYECHHbIE



N0CJIeI0BATEIbHOCTH, IOHUMATh OCHOBBI 3apOKJICHHUS MAaTEMaTUYECKOrO aHalu3a

Kak aHainu3a OECKOHEYHO MaibIX; CBOOOJAHO ONEPHPOBATH IMOHATUSAMHU:

HEenpepbIBHbIE (YHKIINH, TOUKH pa3pbiBa

rpajuka (GyHKIMH, acUMOTOTHI Tpaduka (YHKIUU; CBOOOJHO ONEPHUPOBATH
NOHATUEM: (PYHKITUS, HEPEpbIBHAS HA OTPE3KE,

MPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (YHKIMHA IS pelieHus 3ajad; CBOOOJHO
ONEpUPOBATH OHATUAMU: TIEPBAsI U BTOPAsi IPOU3BOIHBIC

¢yHKIMM, KacaTtenpHas K rpaduky (QyHKUMU; BBIYUCIATH MPOU3BOJHBIE CYMMBI,
IIPOU3BEJCHUS, YACTHOI'O U KOMITO3HIIMH

IByX (YyHKUMH, 3HATh MPOU3BOJIHBIC SJIEMEHTAPHBIX (YHKIUH; HCHOIb30BaTh
TreOMETPUUECKUN U PUZUYECKUIN CMBICI MPOU3BOTHOM JIsI

pemeHust 3anad. MHoOxkecTBa M JIOTMKA: CBOOOJHO OINEPUPOBATH MOHSATHUSMHU:
MHO’KECTBO, OIlepalui HaJl

MHOKECTBaMU; UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN anmapar JJIsl ONUCaHUs
peaAIbHBIX

IMpoLcCCOB " HBHGHHﬁ, IIpu PCIICHHUU 3aldad M3 APYIux y‘-Ie6HI)IX IMpCaAMCTOB,
CBO6OI[HO OIICPpUPOBATH MMOHATHAMMU: OIIPCACIICHUC, TCOPEMA, YPABHCHHUC-
CJIICACTBUC, CBOMCTBO MaTEeMaTHUYECKOI'O O6’bCKTa, A0Ka3aTCJIbCTBO, PaBHOCHUJILHBIC

YPaBHCHUA U HCPABCHCTBA.

K konmy oOyuenus B 11 kJacce oOydaromuiicsi MOJIYyUUT CIIEAYIOLIUE
IpeIMETHbIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM padouell mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajia MaTEMaTUYECKOro aHaan3a»: Yucsaa v BbIYUCIICHHS:

CBOOOZHO OIEpUpPOBaTh IOHATHSAMHU: HATypaJbHOE U LEJIOE YHCIIO,
MHOYKECTBA HATYpPaJbHBIX M LEJbIX YHCEI, UCIOJIb30BATh IIPU3HAKUA JCITUMOCTH
uenbix yucen, HOJl nu HOK HarypanbHbIX yncen miisd penieHus 3aaad, IpUMeEHSTh
anroput™ EBKIMIa; CBOOOJHO OMNEPUPOBATH MOHSATUEM OCTAaTKa MO MOJIYIIIO,
3aIUChIBATD

HaTypaJIbHbIE YHMCJIa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaxX CUHCIEHUS; CBOOOIHO
ONEPUPOBATH TMOHATUSAMHU: KOMIUIEKCHOE YHMCIO M MHOYKECTBO KOMIUIEKCHBIX
qucesl,  MpPEJICTaBIsATh  KOMIUIEKCHBIE  4uCia B anredpanyeckoil  u
TPUTOHOMETPUUYECKON (hopMe, BBINOIHATh apu(METHYECKUEe ONepaluu ¢ HUIMH U
300pakaTh HAa KOOPAMHATHOM IUIOCKOCTH. YPpaBHEHMSl M HepaBeHCTBA:
CBOOOJHO OMEPUPOBATh TMOHATUSIMHU: HPpPAIMOHANIbHBIE, I[IOKa3aTeJbHbIE WU
JorapuMuuecKre HEPaBEHCTBA, HAXOAUTh UX PEUICHHS C TOMOUIbIO

PAaBHOCWJIBHBIX TEPEXOJIOB; OCYIIECTBISITH OTOOpP KOpPHEH TMpU peuIeHUuu

TPUTOHOMETPUYECKOTO

YPaBHCHUA; CBO6OI[HO OIICPpHUPOBATH IIOHATHUCM TPUTOHOMCTPHUYICCKOC
HCPaBCHCTBO, IIPUMCHATH HGO6XOI[I/IMI)IG (l)OpMYJ'IBI 1 pCHICHKU OCHOBHBIX THIIOB



TPUTOHOMETPUUECKUX HEPABEHCTB; CBOOOJIHO OMEPUPOBATH MOHATUSIMU: CUCTEMA
U COBOKYIHOCTh YPaBHEHUN U HEPABEHCTB, PABHOCHUJIBHBIE CUCTEMBI U CUCTEMBbI-
CIIEJICTBHS, HAXOJWUTh PELIEHUS CUCTEMbl M COBOKYITHOCTEH palMOHAIbHbIX,
UPpalMOHATBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHUN U HEPABEHCTB,
pemarb palOHaJbHEIE, UppaLMOHAJIBHEIE, NOKa3aTEJIbHBIE,
jgorapuMUYecKre U  TPUTOHOMETPUYECKHME ypaBHEHUSI U  HEPaBEHCTBA,
COJepKaIlie MOAYJIM M TapaMeTpbl; MPUMEHATh TpadUUEcCKue METOIBI IS
pelIeHNs] YpaBHEHUI U HEPaBEHCTB, a
TaKke 3aJa4 C [apaMeTpaMH; MOJIECIUPOBATh pPEaJbHBIE CUTyallMd Ha SA3bIKE
anreOpbl, COCTABIIATh BBIPAKECHUS, YPaBHEHHUS, HEPABEHCTBA W UX CHUCTEMBI IO
YCIIOBHUIO 3a/laud, WCCIEAOBaTh ITOCTPOEHHBIE MOJEIN C HCIHOJb30BAaHUEM
anmapara ajreOpbl, UHTEPHPETUPOBATh MOJYUYCHHBIH pe3yiabTaT. MYHKIHM H
rpapukm: CTpouTh rpauKu KOMIO3UIIMH (PYHKITUN C TOMOIIBIO AJIEMEHTApPHOTO

WCCJICIOBAHMSI M CBOMCTB KOMITO3HIIMH JBYX (DYHKIIMH; CTPOUTH TEOMETPUUECKHE
o0Opa3bl ypaBHEHHUI U HEPABEHCTB Ha

KOOPAMHATHOM IUIOCKOCTH; CBOOOJHO ONEpPUPOBATH MOHATUSAMHU: TpadUKH
TPUTOHOMETPUUECKUX (PYHKITUI;

IMPUMCHATDH q)YHKI_II/II/I JJII MOACIIMPOBAHUA Y UCCIICAOBAHUA PCAJIBHBIX
mponucCCoOB. Hauaja maTeMaTH4eCKOro aHaJIM3a: HMCIOJb30BaTh IMPOU3BOJHYIO
JJI UCCIICA0OBaHUA Q)YHKHI/II/I Ha MOHOTOHHOCTB

U DKCTPEMYMBbI; HAXOAUTh HaWMOOJIbIIEE W HAaWMEHbIIEE 3HAYCHUS (YHKIHUH
HEIMPEPBIBHOM Ha

OTpE3Ke; UCIOJb30BATh IMPOU3BOJHYIO JJI HAXOXKJACHUS HAWIYy4dlIEro PELICHUs B
NPUKIAJAHBIX, B TOM YHUCJIE COLMAJIBHO-)KOHOMUYECKUX, 3ajadax, JJIs
ONpEENeHUs] CKOPOCTH M YCKOpPEHHUs TMpolecca, 3aJaHHOTO (opMysol wiH
rpauKoM; CBOOOJHO OINEPUPOBATHh MOHITUSMU: TIEPBOOOpa3Has, ONpeAeIEHHBIN
UHTErpaJl, HaXOAWUTb MEPBOOOpA3HbIC 3JIEMEHTAPHBIX (QYHKIUH U BBIUYUCIATH
uHTerpain no gopmyne HororoHa-JIeliOHMIA; HAXOAUTD IUIOIIAIN TIIOCKUX QUTYp
1 00BEMBI TEJ C MOMOILBIO UHTETpaia; UMETh MPEACTaBICHUE O MATEMAaTHYECKOM
MOJICJINPOBAaHUH HA MPUMEpE

coctaBienust AuddepeHIMaIbHbIX ypaBHEHUHN; periaTh MPUKIaJAHbIC 337a4d, B
TOM YHUCJIE COLIUATBbHO-D)KOHOMUYECKOTO U

(bHBPI‘-IGCKOFO XapakTepa, CpeaACTBaMU MAaTCMATHYCCKOI'O aHaJIN34a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4yacoB JJIeKTPOHHbIE
Ne 1/ HanmeHnoBaHue pasie/ioB ¥ TeM (unpposrie)
NPOrpaMMBI Beero Kontpoabubie | Ilpaktnueckme | 00pasoBaTe/bHBIE
padoThbI padoThbI pecypchbl
1 MHO0XeCTBO NEUCTBUTENBHBIX YUCEN. 24 1
MsuorouneHnsl. PanmonanbHble ypaBHEHHS U
HepaBeHCTBAa. CUCTEMBbI TMHEUHBIX
ypaBHEHUIA
2 Oynkuuu U rpapuku. CreneHHas QyHKIMS ¢ 12 1
LEJIBIM [TOKa3aTeseM
3 ApudmeTnueckuili KOpeHb N-0i CTENEeHH. 15 1
HppanuonaibHble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. Iloka3arenbHble 10 1
ypaBHEHUS
5) Jlorapudmuueckast GyHKIIHS. 18 1
Jlorapudmudeckue ypaBHEHUS
6 TpuronomeTpuyeckue BIpaXXEHUS U 22 1
yYpaBHEHHS
7 [TocnenoBarenbHOCTH U IPOTPECCUU 10 1
8 HenpepriBable pynkiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 5 2
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KJIACC

KoauyecTBo yacos DJIeKTPOHHbIE
Ne n/ HaumenoBanue pasieioB U TeM (uuposrie)
°n/m
NpOrpaMMbI B Kontpoabubie | IlpakTnueckme | 00pasoBaTejbHbIE
cero
padoThbI padoTbI pecypchpl

1 HccnenoBanne GyHKIHA ¢ TOMOIIBIO 22 1

IIPOU3BOHOMN
2 [TepBooOpa3Has 1 UHTETpAI 12 1
3 I'paduku  TpUrOHOMETpHUYECKMX  (YHKIUH. 14 1

Tpuronomerpuveckrne HepaBeHCTBA
4 UppaunonaibHbie, MOKa3aTelbHbIE U 24 1

JorapuMuUecKre HepaBeHCTBa
5) KowmrmnekcHeie yncna 10 1
6 HatypanbHble u nensle uncia 10 1

CucreMsl pallMOHaIbHBIX, UPPALNOHAIBHBIX 12 1
7 MOKa3aTeJIbHBIX U JIOTapU(HMUIECKUX

ypaBHEHUH

3ajaun ¢ mapameTpamMmu 16 1

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 2

3HAHUU

136 10 0

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HOYPOYHOE IIVTAHUPOBAHME 10
KJIACC




KosauuyecTBo 4yacos DJIEKTPOHHBIE
No Jlata uudgposbie
/1 Tema ypoxa B Konrpoasn | Ilpakrnueck M3ydyeHus odpazoBaTe/ibHbIE
cero ble padoTel | He padoThl pecypceel
1 MHoecTBO, oniepaluy HaJl MHOKECTBAMU 1
U UX CBOMCTBa
2 Juarpammsbl Diinepa-Benna 1
3 [IpuMmeHeHne TeOpETUKO-MHOKECTBEHHOTO 1
anmapara JAJs peuieHus 3a1a4
Panmonaneubie yncia. OObIKHOBEHHBIE U 1
4 JECATUYHBIC IPOOH, TIPOLICHTHI,
OeCKOHEeUHbIe EPUOTUUECKUE IPOOH
Parmonanbhble uncia. OObIKHOBEHHBIE U 1
5 JeCSITUUHBIE TPOOH, TIPOLIEHTHI,
OeCcKOHEeUHbIe EPUOIUUECKUE IpoOH
6 [Ipumenenue napoOell M MHPOLEHTOB JUId 1
pelIeHns MPUKIAIHBIX 3a7a4
7 [Ipumenenue napoOell M MHPOLEHTOB JUId 1
pelIeHrs MPUKIAaIHbIX 3aa4
8 HeiicTBuTenbHble uncia. PanimonaabHbIe U 1
UppalMOHAJIbHBIE YKCIIa
9 Apudmerrueckue ornepaum ¢ 1
JEHCTBUTENLHBIMH YUCIAMU
10 Monynb JEMCTBUTENBHOIO YUCIIA U €T0 1
CBOMCTBA
11 [TpuGnuxEHHbBIE BEIYMCIICHUS, TPaBHUIIA 1
OKpYIJIEHUS, IPUKUJIKA U OLIEHKA




pe3ynbTaTa BhIYUCIICHUN

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPAaBEHCTB

13

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLOHAJIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OcCHOBHBIE METOBI PELICHUS LENbIX U
JIPOOHO-pallMOHANILHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHOro4wieHsl OT OAHOW MEPEMEHHOM.
JleneHre MHOTOYJICHA HA MHOTOWICH C
octaTtkoM. Teopema besy

16

MHOrousIeHb! C HeTbIMHA
koa¢pdunmentamu. Teopema Bueta

17

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

18

Pemenue cucrem JIMHENHBIX ypaBHEHUI

19

Martpuna cucTeMsl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTpULBI 2X2, €r0
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIYHMCIICHHE €T0 3HAYCHUS

20

Onpenenurens MaTpULBl 2X2, €T0
T€OMETPUUYECKHI CMBICT U CBOMCTBA;
BBIYHMCIICHUE €T0 3HAYCHUS

21

[IpuMeHeHHe ompenenuTens M PELICHUs
CUCTEMBI JINHEWHBIX YPaBHEHUU




22

Pemrenne npukiiagHbeIX 3a1ad ¢ IIOMOILIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

23

Pemenne npukiagHbIX 3a/a4 C MOMOIIBIO
CHUCTEMbI JINHEHHBIX YpaBHEHUI

24

Konrponsnas pabdora: "Panmonanbhble

ypaBHEHUsT U HepaBeHCTBa. (CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

25

OyHKIHMSL, CIOCOOBI 3aJaHUST (PYHKIIHH.
Bsaumno oOpaTHble GyHKITUH.
Kommnosurus ¢yHkimit

26

I'padux GpyHKIMU. DIEeMEHTapHbIC
npeoOpa3oBanus TpaguKoB QyHKIHN

27

OO6nacTh ornpeieNeHUus] © MHOYKECTBO
3HadeHui pyHkuuu. Hynu QyHkmm.

HpOMe)KYTKI/I 3HaK IIOCTOAHCTBA

28

YérHble 1 HeUETHBIE (PYHKLIUU.
[lepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKIIHH.
HauOonpiiee 1 HauMeHbllee 3HaYCHNE
(GYHKIMU Ha TPOMEXYTKE

30

JIuneiHas, kBaapaTU4yHas U
NpoOHOIMHEWHAs QyHKINN

31

DneMeHTapHOe Ucciel0BaHue U
MOCTpOeHHE rpauKOB ITUX QYHKIUN

32

DneMeHTapHOe HccieI0BaHNue U
MoCTpOeHHE rpauKOB ITUX QYHKIUN




CreneHsb C LIEIBIM IT0Ka3aTeiaeM. buaom

33 HeroTona

34 Crenens ¢ 1enbpIM MokasareneMm. bunom
Herorona
CrenenHas GyHKLUS C HATYPAJIbHBIM U

35 epIM nokasareiieM. E€ cBolicTBa U
rpaduk

36 KonTponbnas padora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpapux”

37 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTEIIEHU U €r0 CBOWCTBA

38 Apudmernaeckuii KOpeHb HATYPaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHH,
CoJIeprKallMX CTENEeHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHH,
CoJIeprKallMX CTENEeHU U KOPHU

41 [IpeoOpa3oBaHUs YUCIIOBBIX BBIPAXKEHUIH,
CoJIeprKallMX CTENEeHU U KOPHU
Hppaumnonansusie ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PELIECHUS UPPALMOHAIBHBIX
ypaBHEHUH
Hppaumnonanbusie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEeIIeHUS HPPALMOHATBHBIX
YpaBHEHUI
WppanmonansHble ypaBHeHUs. OCHOBHBIE

44 METO/BbI PELICHNS UPPALMOHAIBHBIX

ypaBHEHUU




PaBHOCHIIBEHEIC nepexoansl B PCUICHUH

45 UPpalMOHATIBHBIX YpaBHEHUI

46 PaBHOCUIIbHBIE TIEpeXOAbl B  PEHICHUU
UPpalMOHATIBHBIX YpaBHEHUI

47 PaBHOCUIIBHBIE TIEpeXOAbl B  PELICHUU
UppalMOHANIBHBIX YpaBHEHUI

48 PaBHOCUNIBHBIE TIEpeXOAbl B PEHICHUH
UppallMOHANIBHBIX YpaBHEHUI
CaoiicTBa 1 rpaduK KOpHS N-Oi CTeNeHU

49 Kak (QyHKIIMH 0OpaTHOI CTENEHH C
HaTypaJIbHBIM MOKa3aTelleM

50 CoiicTBa u rpaduk KOpHS N-0if CTeTIeHN
Kak (QYHKIIMH 0OpaTHO CTENICHH C
HaTypaJIbHBIM TOKa3aTeleM
Kontponbnas padota: "CBoiicTBa u

ol rpaduk KOpHs N-0if cTeneHu.
WppatmonansHbie ypaBHeHNA"

59 CreneHs ¢ palMoOHaJIbHBIM IIOKA3aTENEM U
e€ CBOICTBA

53 CreneHsp ¢ palMOHaJIbHBIM IIOKA3aTENEM U
e€ CBOMCTBA

54 CreneHs ¢ palMoOHaJIbHBIM IIOKA3aTENEM U
€€ CBOICTBA

55 [TokazarenbHas pyHKIMSI, €€ CBOWCTBA U
rpaduk

56 Hcnonws3zoBanne rpaduka GyHKOUH IS

pelIeHNs] ypaBHEHUI




57 Hcnonws3zoBanne rpaduka (GyHKOUH IS 1
pelIeHNs] ypaBHEHUI
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE 1
58 METO/Ibl PEIICHHUs TOKa3aTeIbHbBIX
YpaBHEHUU
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE 1
59 METO/IbI PEIICHHUs TOKa3aTeIbHbBIX
ypaBHEHUH
[lokazarenbHble ypaBHEeHUSA. OCHOBHbIE 1
60 METO/IbI PEIICHUS MTOKA3aTETbHBIX
YpaBHEHUU
61 KonTponbnas padora: "[lokazarenpHas 1
¢ynknus. [TokazarenbHbie ypaBHeHUS"
62 Jlorapudwm uncna. CoiicTBa jJorapudma 1
63 Jlorapudwm uncna. CoiicTBa jorapudpma 1
64 Jlorapudm uucna. ColicTBa jJorapudpma 1
65 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(pMbI 1
66 JlecATUYHBIE U HATypaJIbHBIE JIOTapH(PMBI 1
67 [Ipeo6pa3zoBanue BBIpAXEHUH, 1
coJIeprKaIIuX JorapudmMol
68 [Ipeo6pa3zoBanue BBIpaXKEHU, 1
coJIeprKaIIuX JorapudmMol
69 IIpeoOpazoBanue BBIp)XEHUH, 1
COZIepKALIHX JIOTapU(PMBI
20 Jlorapudmuueckas pyHkuus, €€ CBOWCTBa 1

U rpaduK




Jlorapudmuueckas GyHKIIHS, €€ CBOHCTBA

71
U rpaduk

79 Hcnonws3zoBanne rpaduka QyHKIUU I8
pelIeHNs] ypaBHEHUM

73 Hcnonws3zoBanne rpaduka QyHKIUU I
pelIeHNs] ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METO/IbI PEIICHUS JIOTAPUPMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/IbI PEIICHUS JIOTApU(PMUUECKUX
ypaBHEHUH
Jlorapudpmmueckue ypaBHeHus1. OCHOBHBIE

76 METO/Ibl pelIeHUs Jorapu(PpMUUECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TIEPEXOABl B  PEIICHUH
Jorapu(PMUYECKUX YpaBHEHUM

78 PaBHOCHIIBHBIE TE€pEXOAbl B  pElICHUH
JnorapuMUUECKUX ypaBHEHUI

79 KontponbHas pabdora: "Jlorapudpmuueckas
¢bynkmus. Jlorapudgmudeckne ypaBHeHus"

80 Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC U KOTaHT'€HC
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC

YHCIIOBOTO apryMeHTa




ApKcUHYC, apKKOCHHYC U apKTaHT'€HC

83 YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 onpe/ielIeHUE TPUTOHOMETPUUECKHIX
(GyHKLMI 4UCIOBOrO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 onpe/ieJICHUE TPUTOHOMETPUUECKHIX
(GYHKLIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE
bopmyIbl

87 OCHOBHBIE TPUTOHOMETPUIECKHE
bopmyIbl

88 OCHOBHBIE TPUTOHOMETPUIECKHE
(bopMyIibl

89 OCHOBHbBIE TPUTOHOMETPUYECKHE
(bopMmyIbI

90 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPA)KCHU I

01 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPA)KCHU I

92 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPaKCHU I

93 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUI

94 Perienue TpUroHOMETPHUECKUX
ypaBHEHUH

95 Perienue TpuroHoMeTpruUECKUX

ypaBHEHUU




Pemenne TPUT'OHOMETPHUYCCKUX

96 .
ypaBHEHHI

97 Pemenue TpuroHoMeTpuuecKuxX
ypaBHEHUU

98 Pemenne TpuroHoMeTpruuecKux
ypaBHEHUU

99 Pemenne TpuroHoMeTpruuecKux
ypaBHEHUH

100 Pemenue TpuroHOMeTpUYECKHX
YpaBHEHUU
KonTponbnas pabora:

101 "TpUrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKHE ypaBHEHUA"
ITocnenoBarenbHOCTH, CIIOCOOBI 3adaHUS

102 nocJeioBaTeabHOCTeR. MeTon
MaTeMaTHYECKON MHITYKIIUU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 nocienoBareabHOCTH. McTopus ananuza
0ECKOHEUHO MaJIbIX

104 Apudmernueckas nporpeccust

105 I'eomeTpuueckas mporpeccHs

106 beckoneuHo yObIBarolasi reoMeTpuiecKas
nporpeccus

107 Cymma 0eCKOHEYHO yOBIBaroIIEH
reOMETPHUECKON IPOTrpeccuu

108 JIMHENHBIN U DKCIIOHEHIMAIIBHBIA POCT.
Yucno e. DopMyra CI0KHBIX TPOIEHTOB

109 JIMHEHBIN ¥ YKCTIOHEHIIUATIbHBIA POCT.

Yucno e. Dopmyiia CI0KHBIX IIPOLIEHTOB




Hcnonbs3oBanue nporpeccuu Jyisi pereHus

110 pealIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa

111 KonTponpHas padora:
"[TocnenoBarenbHOCTH U IpOrpeccuu’”

112 HenpepsiBHbIe (DYHKIIMU ¥ MX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIUH

114 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA
OTpE3Ke

115 CpoiicTBa (hyHKINH HETIPEPHIBHBIX HA
OTpe3Ke

116 MeTo 1 MHTEPBAJIOB JUIsl pEIICHUS
HEPaBEHCTB

117 MeTo MHTEpPBAJIOB JUIsl pEIICHUS
HEPaBEHCTB

118 MeTo MHTEPBAJIOB JUIs pEIICHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUHI 1715 petieHus 3a1a4y

120 [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX
GyHKIUHN 1715 petieHus 3a1a4

121 [lepBas u BTOpasi NpoU3BOAHBIE PYHKIIUU

122 Onpenenenne, TeOMETPUIECKUI CMBICIT
MIPOU3BOIHOMN

123 Omnpenenenue, GU3NUECKUN CMBICTT

IIPOU3BOIHOMN




124 VYpaBHeHHE KacaTeIbHOM K TpaduKy 1
byHKIMHA
195 VYpaBHeHHE KacaTeIbHOU K TpauKy 1
byHKIIUN
126 [Tpou3BoHBIC NIEMEHTAPHBIX (HYHKIUI 1
127 [Ipou3BoHbIE 35IeMEHTAPHBIX (DYHKITHI 1
128 [Tpou3BoHasi CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO U KOMITO3UIMU (YHKIIUN
129 [Tpou3BoHast CYyMMBI, IPOU3BEICHHS, 1
YaCTHOTO U KOMITO3UIIMU (yHKIIUN
130 [TponsBoiHAS CyMMBI, TPOU3BEACHHSI, 1
YaCTHOTO ¥ KOMITO3HUIINU ()yHKITHI
131 Kontponbnas padota: "[IponsBoanas” 1 1
132 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3aIus 3HaHuii: "YpaBueHus"
133 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AT 1
3HaHui: "Oyakun"
134 WroroBas koHTpoJsibHas paboTa 1 1
135 HToroBas KOHTpOJIbHASA paboTa 1 1
136 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 136 10
I[MTPOT'PAMME
11 KJIACC
Ne Tema ypoka KoauvecTBo 4acoB Jara DJIeKTPOHHbIE




n/n Kontpoasr | Ilpaktuue u3yyeHusi | HuPpoBbIE
Bcero HbIe cKHe o0pa3oBaTe/bHbIEC
padoThI padoThI pecypcsl
1 [IpumeneHne mponu3BOIHON K UCCIIEI0BAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB M SKCTPEMYMBI
5 [IpumeHneHne mporu3BOIHON K UCCIEI0BAHUIO 1
(GbyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
3 [IpumeHeHne mporu3BOIHOM K UCCIIEI0OBAHUIO 1
(GbyHKIIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI
4 [IpumeHneHne mporu3BOIHON K UCCIIEI0BAHUIO 1
(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IpumeHeHne mporu3BOIHON K UCCIEI0BAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
6 IIpumeHneHne MpON3BOJHON K HCCIIEI0BAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
7 HaXO)KI[eHI/Ie HanOOJIBIIIET0 ¥ HAUMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHOM (PYHKIINK HA OTpE3Ke
8 HaXO)KI[eHI/Ie HanOOJIBIIIET0 ¥ HAUMMEHBIIIETO 1
3HAYEHUS HEMPEPbIBHON (PYHKIINK HA OTpE3Ke
9 Haxoxxnenne HanOOobIIero 1 HAMMEHbIIETO 1
3HA4YeHHUs HETPEPHIBHON (PYHKIIMH HA OTpE3Ke
10 Haxoxxnenne HanOOobIIero 1 HAMMEHbIIETO 1
3HA4YeHHUs HETPEPHIBHON (PYHKIIMH HA OTpE3Ke
11 Haxoxxnenne HanOOobIIero 1 HAMMEHbIIETO 1
3HAYEHUS HEMPEPHIBHON PYHKIINU HA OTpPE3Ke
12 Haxoxzaenne HaubobIIero 1 HaMMEHbILIETO 1

3HAYEHUS HEMPEPHIBHOM (PYHKIINU HA OTpE3Ke




[IpuMeHeHne MPOM3BOTHOM JIJIsT HAXOXKICHUS

13 HAWTYYILIEro peleHus B IPUKIaTHbIX 3a7a4ax

14 [IpumeneHnne npou3BOIHOM 111 HAXO0XKACHUS 1
HAWTYYIIEro pelIeHus B MPUKIaTHBIX 3aa9ax
[IpumeneHnne npou3BOIHOM ISl OIIPEACIICHUS 1

15 CKOpPOCTHU U YCKOPEHHS ITPOIIECCA, 3aJAHHOTO
dbopmyIoit wiu rpadpukoM
[IpumeneHne mpOU3BOTHON I OMPEIeIICHUs 1

16 CKOPOCTH U YCKOpPEHUS Ipoliecca, 3aJaHHOTO
dbopmyoit unu rpadpukomMm

17 Kommnosurus ¢yHkimit 1

18 Kommnosurus ¢yHkimit 1

19 Kommnosurus ¢yHkimit 1

20 FGOMeTpI/I‘IeCIfI/Ie o0pa3pl  ypaBHEHUH Ha 1
KOOPJAWHATHOH MJIOCKOCTH

91 I'eomeTpuueckue oOpa3sl  ypaBHEHUH  Ha 1
KOOP/AMHATHOH MJIOCKOCTH

99 KonTponbnas padora: "UccnenoBanue 1
(GYHKIUH C TOMOIIBIO TPOU3BOJHON"

93 [lepBoobOpazHas, OCHOBHOE CBOHCTBO 1
MepBOOOPaA3HBIX

24 [TepBooOpa3Hble  3JIEMEHTApHBIX  (YHKITUH. 1
[TpaBuia HaXOXKIESHHSI IEPBOOOPA3HBIX

o5 [TepBooOpa3Hble  3JIEMEHTApHBIX  (YHKITUH. 1
[TpaBuia HaX Ok IEHHSI TEPBOOOPA3HBIX

26 Wuterpan. ['eomeTpruyeckuii cMbICI HHTErpajia 1

97 Beluucnenue onpenenéHHOro HHTErpansa IIo 1

¢dopmyne Hetorona-Jleitbnuma




Brrancnenue OHpe,Z[CJ'IéHHOFO HUHTErpaila 110

28 .
dhopmyne HeroTona-JleiioHuma

29 [IpumeHeHne nHTerpaia 1Jig HaXoXACHU
TIOMIA/IeH TUTOCKHUX (PUTYP

30 [IpuMeHeHue wuHTErpana Uil HaXOXKICHUS
00BbEMOB reOMETPUYECKUX TEI

31 [Tpumeps! pemenunit uddepeHraaIbHbIX
ypaBHEHUH

32 [Tpumeps! pemenuit quddepeHnnaIbHbIX
ypaBHEHUH
MaremaTHuecKoe MOJICIIMPOBAHUE PEATIbHBIX

33 MIPOIIECCOB € MOMOIIIBIO AU HepeHIInaTEHBIX
ypaBHEHUH

34 Kontponbnas padota: "[lepsoobpaznas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKINU, UX CBONCTBA
u rpaduKu

36 Tpuronomerpuyeckue GyHKINU, UX CBONCTBA
u rpaduKu

37 Tpuronomerpuyeckue GyHKIINH, UX CBONCTBA
U TpaduKu

38 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA
U TpaduKu

39 Tpuronomerpuyeckue GyHKINH, UX CBONCTBA
u rpaduKu
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

40 YpaBHEHUM C TTIOMOIIBIO TPUTOHOMETPUUECKON

OKPY>KHOCTH




OT60p KOpHEH TPUTOHOMETPHUUECKHUX

41 YPaBHEHHH € OMOLIbIO TPUTOHOMETPUUECKOI
OKpY’KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX 1

42 YPaBHEHHH ¢ TOMOIIbIO TPUTOHOMETPUYECKOI
OKpY’KHOCTH
OT100p KOpHEH TPUTOHOMETPUYECKUX 1

43 YPaBHEHMH C IOMOLIbIO TPUTOHOMETPHUECKON
OKPY>KHOCTH

44 Pemenne TpuroHOMeTpUYECKUX HEPABEHCTB 1

45 Penienue TpUroHOMETpUUECKUX HEPABEHCTB 1

46 Perienue TpUroHOMETpUUECKUX HEPABEHCTB 1

47 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1
KontpomnsHas padora: "['padukn 1

48 TPUTOHOMETPUUECKUX (QYHKIIHM.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOABI PELIEHUS TTOKA3aTEIbHBIX 1
HEPABEHCTB

50 OCHOBHBIE METOABI PELIEHUS MTOKA3aTENbHBIX 1
HEPABEHCTB

51 OCHOBHBIE METOABI PELIEHUS MTOKA3aTENbHBIX 1
HEPaBEHCTB

59 OcCHOBHBIE METO/BI PELICHUS TTOKa3aTeNbHbIX 1
HEPaBEHCTB

53 OcHoBHbIE METO/IbI peleHus 1

norapuMUYECKUX HEPABEHCTB




OcCHOBHEBIE METObI peICHuA

>4 Jorapu(pMHUUECKUX HEPABEHCTB

55 OcHoBHBIE METO/bI peleHus
Jorapu(pMHUUECKUX HEPABEHCTB

56 OcHoBHBIE METO/bI peleHus
Jorapu(pMHUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/BI PELICHUS UPPALIMOHATbHBIX
HEPABEHCTB

58 OCHOBHBIE METO/BI PELICHUS UPPALIMOHATbHBIX
HEPABEHCTB

59 OCHOBHBIE METO/BI PELIEHUS UPPALMOHAIbHBIX
HEPABEHCTB

60 OCHOBHBIE METO/BI PELICHUS UPPALIOHATBHBIX
HEPaBEHCTB

61 I'padpuueckue METO/IbI peleHus
UPPaLMOHAIIBHBIX YpaBHEHUI

62 I'paduueckue METO/1bI pelieHus
MppalMOHATIbHBIX YpaBHEHUI

63 I'paduueckue MeTO bl peLIeHHs TOKa3aTeIbHbIX
ypaBHEHUH

64 I'padnueckue metoab
peLIeHNs [T0KA3aTeIbHbIX HEPABEHCTB

65 I'padmueckue METO/1bI pelieHus
Jorapu(PMUIECKUX YpaBHEHUN

66 I'paduueckue MeTOIbI peLIeHUs
norapu(pMUIECKUX HEPABEHCTB

67 I'papuueckue MeTo bl peLIeHus

Jorapu(MUUECKUX HEPABEHCTB




68

I'padmueckue metoab
pPCIICHUS MOKA3aTCIbHBIX U HOFapI/I(bMI/I‘IGCKI/IX
YpaBHEHUU

69

I'padmueckue metoabt
pPCIICHUS MOKA3aTCIbHBIX U HOFapI/I(bMI/I‘IGCKI/IX
YpaBHEHUU

70

I'padmyeckue MeToABI pelIeHUs TTOKa3aTeIbHBIX
1 JIorapu(hMUICCKUX HEPABCHCTB

71

I'padmyeckue MeToABI peHICHUS TTOKA3aTeIbHBIX
1 orapu(pMUYECKUX HEPABEHCTB

72

KonTponbnas padora: "UppannonanbHele,
NoKa3aTesbHble U Jorapudmudeckue

HepaBeHCTBa"

73

KommnnekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3arucu
KOMIIJIEKCHOTO YHUCIIa

74

KomrmiekcHele uncna. AnreOpandeckas u
TpUTOHOMETpHUYEcKast (pOpMBI 3arucu
KOMITJIEKCHOTO YHCIIa

75

Apudmerrueckue onepanuu ¢ KOMIJIEKCHBIMU
YUCIaMHU

76

ApudmeTrrueckue onepanuu ¢ KOMIJIEKCHBIMU
YUCIaMHU

77

N3o0pakeHne KOMIUJIEKCHBIX YHCeN Ha
KOOPJMHATHOM IIOCKOCTH




I/I306pa)KeHI/IC KOMIIJICKCHBIX YHUCECJI Ha

8 KOOPJIUHATHOMN TUIOCKOCTH

79 ®opmyna Myaspa. Kopuu nN-oii crenenu u3 1
KOMIIJIEKCHOTO YHUCIIa

80 ®opmyna Myaspa. Kopuu nN-oii crenenu u3 1
KOMIUJIEKCHOTO YHUCIIa
[TpuMeHEeHHE KOMIUIEKCHBIX YUCEIT JUIS 1

81 penieHus pU3NIECKUX U reOMETPUIECKUX 3a1ad

82 Kontponsnast padora: "KomruiekcHsie uncna’ 1

83 HatypanbHble u 1ienbie uncna 1

84 HatypanbHble u 1iesnbie uncna 1

85 [TpuMeHeHHE TPU3HAKOB JCITUMOCTH TIEITBIX 1
qucel

86 [TpuMeHeHHE TPU3HAKOB JCITUMOCTH TIEITBIX 1
qucel

87 [TpuMeHeHHE TPU3HAKOB JISTUMOCTH IIEJTBIX 1
gucen: HOJl u HOK

88 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IENIBIX 1
yucen: HOJI u HOK

89 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IENIBIX 1
YHCell: OCTATKU MO0 MOIYITIO

90 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IENIBIX 1
YHCeJI: OCTATKH 110 MOIYITIO
[TpuMeHeHHEe TPU3HAKOB JICTUMOCTH IIEJTBIX 1

91 yucen: anroput™ EBknmma i pemenus 3aaa4q

B IICJIBIX YHCJIaX




92 Kontponbnas padota: "Teopus nenbix uncen"

93 CucreMa 1 COBOKYITHOCTh YPaBHEHUH.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS

94 Cucrema 1 COBOKYITHOCTh YpaBHEHUIA.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS

95 OCHOBHBIE ~ METO/ABI  pEUIEHHsS] CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPABHECHUI

96 OCHOBHbIE ~ METO/ABl  PELIEHUs] CUCTEM U
COBOKYITHOCTEW HPPALMOHAIBHBIX YPaBHEHUN

97 OcCHOBHBIE  METOABI pEUICHHsS CUCTEM U
COBOKYITHOCTEH IOKa3aTeJIbHBIX YPaBHEHUM

08 OCHOBHBIE ~ METOABI pEUICHHsS CUCTEM U
COBOKYIIHOCTEH IOKa3aTeJIbHBIX YpaBHEHUM

99 OCHOBHBIE  METOABI pEUICHHs CUCTEM U
COBOKYIIHOCTEH JIorapu()MUYECKUX YpaBHEHHM

100 OCHOBHBIE  METOABI pEUICHHs CUCTEM U
COBOKYIIHOCTEH JIorapu(pMUYECKUX YpaBHEHHH
[IpuMeHeHne cUCTEM K pPELIECHUI0

101 MaTeMaTHUYeCKUX 3ajad U 3ajjad U3 pa3iIMuHbIX
oOyacTell HayKH U peaJIbHOM JKU3HH,
MHTEPIIPETALMS TOTYYEHHBIX PE3YJIbTAaTOB

102 [IpumeHeHne cuCTeM K pelIeHHI0

MAaTEMAaTUUYCCKHX 3aJlad U 3aaa4 U3 pa3JInIHbIX
oOyacTell HAyKH U pealibHOM JKU3HH,
HHTCpHIpCTAlUA ITOJTYUCHHBIX PE3YJIBTATOB




[IpumeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKHX 3aJ1a4 U 3aJ]a4 U3 pa3iInuHbIX

103 . "
obJacTelt HAyKW U peasIbHOW KU3HH,
HWHTEPIIPETAIS MOJIYYCHHBIX PE3YJIbTaTOB
Kontposbnas padora: "Cuctemsl

104 parMoHAIBHBIX, UPPAUOHATBHBIX
MOKa3aTeIbHBIX U JIOTAPU(PMUUECKUX
ypaBHeHUI"

105 PanmonansHble ypaBHEHUS € TapaMeTpamMu

106 PanmonanbHble HEpaBeHCTBaA ¢ HapaMeTpamMu

107 PanrioHansHbBIE CHCTEMBI ¢ TTapaMeTpamMu

108 UppanmonanbHbie ypaBHEHHs], HEPABEHCTBA C
rnapameTpamu

109 HppanroHanbHbIe CHCTEMBI C TapaMeTpaMu

110 [TokazaTenpHBIE ypaBHEHUsI, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuuecke ypaBHEHHs, HEPABEHCTBA C
napameTpamu

113 JlorapupMuueckue CHCTEMBI C TapaMeTpamMu

114 TpuroHOMeTpHUYECKUE YPABHEHHUS C
nmapameTpamu

115 TpuronomeTpruyeckue HepaBEHCTBA C
napameTpamu

116 TpuroHomeTpruyecKkue CUCTEMBI ¢ TapaMeTpamMu

117 [TocTpoenue u nccae0BaHNE MATEMATHIECKUX




MOZEJIEH peaIbHBbIX CUTYALIM C IIOMOLIBIO
YPaBHEHUH € ITapaMeTpamMu

HOCTpOCHI/IC N UCCIICJOBAHUEC MAaTEMaTHYCCKHUX

118 MOJIeIeN peaIbHbIX CUTYallUH C
MTOMOIIBIO CUCTEM YPaBHEHUI ¢ TapaMeTpaMu
[TocTpoenue u ucciaen0BaHUE MaTEMAaTHYECKIX

119 MOJCJIEH pEANIbHBIX CUTYyallM C IOMOLIBIO
CUCTEM YpaBHEHUH C mapaMeTpaMu

120 KonTponbnas pabora: "3amgaun ¢ napamerpamu"

121 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil: "YpaBHeHUs"

122 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus"

123 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHui: "YpaBHeHus. Cuctembl ypaBHeHU"

124 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHuii: "HepaBencrna"

125 [ToBTOpEeHue, 06001IeHNE, CHCTEMATH3ALUS
3HaHui: "HepaBencrsa"

126 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3AIIHS
3HaHui: "HepaBencrsa"

127 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil: "[IponsBonHas u e€ nmpumeHenue"

128 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3AIIHS
3HaHuii: "[Ipon3Boanas u e€ npumeHeHue"

129 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL

3HaHuil: "[IpousBoaHas u e€ npumeHenue"




[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL

130 4 n n
3HaHui: "MHTerpaia u ero mpuMeHEHHe
131 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 1
3HaHui: "Oynkun"
132 IToBTOpeHHE, 0000IIEHHE, CHCTEMATH3AIUS 1
3HaHui: "Oynkun"
133 [ToBTOpeHHE, 0000IIEHNE, CHCTEMATH3AIUS 1
3HaHui: "OyHkun"
134 HToroBas KOHTpOJIbHas pabora 1 1
135 HToroBas KOHTpOJIbHAs pabora 1 1
136 [ToBTOpeHmEe, 06001IEeHNE, CUCTEMATH3AIUS 1
3HaHUH
OBHIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJIS1 VYEHUKA

Anrebpa (yriryOseHHBIN ypoBeHb, B 2 yacTsix), 10 kinacc/ Yacts 1:

Mopakosuu A.l'.; Hacts 2: Mopakosuu A.I'. u apyrue; rog penakuueit Mopakosuya
A.T'., ObmecTBO ¢ orpannueHHON 0TBeTCTBeHHOCThIO « IOl MHEMO3NHA»

Anrebpa (yriyOneHHbBINH YpOBEeHB, B 2 yacTsx), 11 kmace/ Yacts 1: MopakoBuy
A.l'.; Yacte 2: Mopakosuu A.I'. u npyrue; rog penakiueii MopakoBuda
AlTl., OO011ecTBO C OrpaHUYECHHOU OTBETCTBEHHOCTBIO «10L
MHEMO3HNHA»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1.

10.

11.

AnekcannpoBa JILA. «Konrtponbhuble paboTel. Anre6pa -10, 6a30Bblii u
yrayOnaeHHbIl ypoBeHU» - M.: Muemo3uHa, 2015

AnekcangpoBa JILA. «CamocrositenbHble pa0oThl. Anredpa -10, 6a3oBbli U
yrayOneHHbIl ypoBeHU» - M.: Muemo3uHa, 2015

AnexkcannpoBa JILA. «KonrtposbHble paboTbl. Anre6pa -11, 0a30Bbli u
yriIyOJIeHHBIN ypoBeHW» - M.: MHemo3uHa, 2015

AnekcannpoBa JILA. «CamoctostenbHbie pabotel. Anredopa -11, 6a3oBbIi u
yrayOneHHbIi ypoBeHU» - M.: Muemo3uHa, 2015

3uB b.I'., l'ompauu B.A. JIunaktuueckue matepuansl o anredpe 10 kimacca. -
CIIO. «Iletpormud», 2011 r.

3uB b.I'., l'onpauu B.A. Jlugaktuueckue matepuansl no aiareope 11 kiacca. -
CIIO. «Ilerpormud», 2011 r.

lNamamokuit MUJL. COGopauk  3amauy 1o anreope.10-11  kmaccel. —M.:
[Ipocsewmenne, 2016 r.

«MaremaTuuecKkue oJIuMIMaabl B mkojie 5-11 knaccs», A.B. @apkos.

Tectsl mo maTematuke 5-11 knacceel, M.A. MakcuMoBckas u ap.

«Anrebpa. lunaktnueckue matepuainsl 1ia 10 kiacca 6a30Bblid U MPOGUITBHBIN
ypoBHu 4 -¢ wuzganue, ABTOopel: M.K. IloramoB u A.B. IlleBkun» - M.
[Ipocsemennue, 2016.

«Anrebpa 10 kmacc. Kaura mns yuurens. ba3oBeiii 1 npouiIbHBIN ypOBHH,
Astopbl: MLK. TToranos u A.B. llleBkun».- M. IIpocBemenue, 2016.



12. «Anrebpa 11 xnacc. Kaura qnst yuutens. ba3oBblii 1 npoduibHbI YypOBHH,
Astopsl: M.K. [Toranos u A.B. llleBkun».- M. IIpoceewienne, 2016.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

1. Kypnan «MareMaTuka B IIKOJIEY.

. [lpunoxxenue «MaTtematukay, calT WWW.Prov.ru (pyopuka «MaremaTukay).
. UaTepHeT-noptansl «Yuu.Py», «POI», «MOO»

. WWW.pEILLy BIIp

. Www.uni-test.ru

. www.ege.edu
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