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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIii Kypc «Anrebpa W Hayala MaTeMaTHYECKOTO aHalu3a» SBISETCS
OIHUM M3 Hauboyiee 3HaYMMBIX B MPOTrpaMMe CpEeIHEro oOIIero oOpa3oBaHUA,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIbHYIO 0a3y ais
U3YYCHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYrod CTOPOHBI, (hopMUPYET
JIOTUYECKOE M a0CTPaKTHOE MBIIICHHE 00yJaromuXxcsi Ha YpOBHE, HEOOXOIUMOM
JUTST OCBOCHUS WH(POPMATUKH, OOIIECTBO3HAHUS, UICTOPHUH, CIIOBECHOCTH U JIPYTUX
TUCIUTUIMH. B pamkax maHHOro y4eOHOTO Kypca OOydaromuecs OBJAIeBaiOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHSI B MAaTeMaTH4IeCcKoil (hopme.

VY4eOHbIl Kypc anreOpbl M Hadajdl MAaTeMaTUYECKOTO aHallM3a 3aKjaJbIBacT
OCHOBY JJIi YCIIEUIHOTO OBJIAQJICHUS] 3aKOHaMHU (U3MKH, XUMHUHU, OHUOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKHU U OOLIECTBEHHON YKU3HHU,
MO3BOJIAET OPHUEHTHUPOBATHCA B COBPEMEHHBIX MH(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHIX, YBEPECHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUS U B
MIOBCETHEBHOM XM3HHU. B TO ke BpeMs oBiajgeHuE aOCTPaKTHBIMU W JIOTHUECKU
CTPOTMMH KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYeCKOro aHalin3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, /JOKa3bIBAThH
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U pacCykKIaaTh NEAYKTUBHO, HCIIOJIb30BATh
00001IeHe W KOHKpETU3aluio, adCcTparupoBaHWe M aHAJIOTHIO, (QopMuUpyeT
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xome u3yuenusi yueOHOro kypca «Anredpa M Hayaisa MaTeMaTHUYECKOTO
aHanM3a» 00ydYarolIuecs TMOJYy4aroT HOBBIM OMBIT PEIICHUs MPUKIAJAHBIX 337ad,
CaMOCTOSITEIILHOTO TIOCTPOSHUSI MAaTEeMAaTUYECKUX MOJENCH pealbHBIX CUTYaIlHi,
UHTEPIIPETAlUA  TOJNYYCHHBIX  PEIICHWH, 3HAKOMATCS C  MpPUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TMpHUpOAE, HaykKe M HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITHSIMU U UX aBTOPAMHU.

VY4eOHblii Kypc 00danaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOPBIM pealn3yeTcss Kak uepe3 Y4YeOHBbIM Marepuaj, CHocOOCTBYIONTUN
(GOpMUPOBAHNIO HAYYHOTO MHPOBO33PEHHS, TaK W 4epe3 CHeHUPHUKY y4eOHOH
NESITEIbHOCTH, TpeOyIolel MPOJOJDKUTENIBHON — KOHIEHTPAallud  BHUMAaHMUS,
CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH ¥  OTBETCTBEHHOCTH 3a IOJyYEHHBIN
pe3ynbTar.

B ocHoBe Mmeroauwku oOydeHHs anreOpe M HadajiaM MaTeMaTHYeCKOTro
aHaIM3a JISKUT ACSITETbHOCTHBIN MPUHITUI O0YUICHHSI.

B crpykrype yuebHOro kypca «Anredpa M Hayala MaTeMaTUYECKOTO
aHalln3a» BbIAETEHBI CIEAYIONINE COAEpKaTeIbHO-METOANYeCKUe TuHIM: «Yucna
U BBIYUCIICHU», «DyHKIINU U TpaduKn», «YpaBHEHUS U HEpaBeHCTBa», «Hagana
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MaTeMaTHYECKOro aHaim3a», «MHOXeCcTBa U JIOTHKa». Bce OCHOBHBIC
COJICPIKATEITHPHO-METOJUYCCKIE JUHUM H3YYarOTCS Ha MPOTSHKESHUH JBYX JIET
oOydeHHsT Ha YpPOBHE CpEIHEro OoOIIero oOpa3oBaHMs, €CTECTBEHHO OIOJIHSS
JpyT Ipyra W MOCTEIIEHHO HACHIIIAsCh HOBBIMH TeMaMU W paszjaenamu. JaHHBIHA
y4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, ITIOCKOJIBKY OOBEIUHSIET B cebe
COJIEp)KaHNE HECKOJIBKMX MAaTeMaTHYCeCKMX ITUCIUIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHSI, MaTEMaTHYCCKHI aHaM3, TEOPHUsS MHOXKECTB, MaTeMaTHUYeCKas
goruka u apyrue. [lo Mepe Toro kak oOydaromiydecst OBJajeBaloT BcE Oosiee
IIMPOKUM MATEMAaTUISCKUM allapaToM, Y HUX TOCIEI0BATEIbHO (POPMUPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTEMAaTHYECKyI0 MOJCIb pPEabHOU
CUTYallu, IPUMEHATh 3HAHUWS, MOJyUYEeHHBIC MTPH M3yYEeHUU YIEOHOTO Kypca, JJIs
pEIIEHUS] CAMOCTOSATEIBHO CHOPMYITUPOBAHHON MAaTEMAaTUYECKON 3a/Ia4yM, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

ConepkarenpHO-MeTOIMYeCKast JTUHHS «Uuclia U BBIYUCIICHUS» 3aBepIiacT
(opMUpOBaHNE HABBIKOB WCIOJIL30BAHUS JCHCTBHTEILHBIX YHCE, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 00Iero oopasoanus. Ha ypoBHe cpenHero o0miero
oOpa3oBaHMsi 0cob0O€ BHHMaHue ynenseTcss (GOPMUPOBAHHIO  HABBIKOB
paIMOHATIBbHBIX BBIYHUCICHUH, BKIIOYAIONIMX B Ce0S MCIOJIb30BaHUE Pa3IUYHBIX
dopM 3amMcu 4YWCla, YMEHHUE JeNaTh NPUKHIKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUHCJICHHSI, OIICHUBATh YHCJIOBBIC BBIPAXCEHHS, PabOTaTh C MaTeMaTHUYCCKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOIIMMCs MHOJKECTBA HATYypalbHBIX, IIENbIX,
palMOHaNbHBIX W JIGHCTBUTENIBHBIX  YHCEN  JOMOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX YHCEll. B KaxJaoM #3 O3TUX MHOXECTB paccMaTpUBAIOTCA
CBOWCTBCHHBIE €My crenuduueckne 3amadyd W OIepalyu: JeJICHUE HaIlelo,
OIIEpUPOBAHNE OCTAaTKaMHW HAa MHOXXECTBE IICNIBIX YHCEI, OCOOBbIe CBOWCTBA
paIMOHAJIBHBIX U UPPAIMOHAIBLHBIX YKCEN, apu(PMETHUSCKUE OTEepaIliu, a TaKKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTENCHH HA MHOXKECTBE KOMIUICKCHBIX YHCEI.
bnarogapsi mocienoBaTebHOMY PACHIMPEHUIO Kpyra HCIOJIB3YeMbIX YHCENT H
3HAKOMCTBY C BO3MOKHOCTSIMH WX NMPUMEHEHUS JJIS PEIICHUS Pa3IMIHBIX 33]ad
dopMupyeTCcsl PEICTaBICHHE O CIWHCTBE MAaTEMAaTHKH KaK HAyKHd W €€ pojiu B
MIOCTPOCHUH MOJIENICH pPEabHOTO MHpPa, HIMPOKO HCIOJB3YIOTCS 000O0IIECHUE U
KOHKPCTH3AIHSL.

Jluaust «YpaBHEHHSI W HEPABCHCTBA» PEATU3YeTCs Ha MPOTSIKECHUH BCETO
o0ydyeHHsT Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHMSs, MOCKOJIBKY B KaXIOM
pasaene I[IporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydarmuecs OBIAJEBAIOT PA3IUYHBIMH  METOJaMHU  PEUICHHUS
palMoOHaNbHBIX, HUPPAIMOHAILHBIX, IMOKA3aTeIbHBIX, JIOTAPUPMUYCCKUX |
TPUTOHOMETPHUYSCKUX YypPaBHCHHU, HEPABEHCTB W CHCTEM, a TakkKe 3ajad,
coJlepKamx mapameTpbl. [lomydeHHBIE YMEHHUS IMUPOKO HCIIOJIB3YIOTCS TIpH
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UCCIeNOBaHNH (DYHKIMI C TIOMOIIBIO MPOW3BOAHOM, TIPH PEMICHUH MPUKIIATHBIX
3a/1a4y M 3a7a4 Ha HAXOXKJEHUE HAMOOJBIINX W HAUMEHBIINX 3HAYCHUN (yHKIIUU.
JlanHasi comepxkaTesbHas IMHUA BKJIIOYAeT B ce0s Takke (OPMUPOBAHHE YMEHUMN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMmynaMm, MpeoOpa3oBaHUsl  PAMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKkKE€ BBIPAXKEHUN,
COJIepKalMX CTerneHn u Jjorapudmbl. brarogaps u3yudeHuio anreOpandecKkoro
MaTepuana MPOUCXOJMUT  JayibHEWIlee pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPaKTHOrO MBIIUIEHUS OOy4Yaromuxcs, GOpMHUPYIOTCS HABBIKM JAETYKTHUBHBIX
paccyxJieHuid, pabOThl C  CHUMBOJIbHBIMH  (OpMaMH,  IPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJEC PABEHCTB M HEpaBEHCTB. AureOpa
npemnaraetT d(PGEeKTUBHBIE HMHCTPYMEHTHI [IJISi PEIICHUS TMPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JIEMOHCTPUPYET CBOU BO3MOMXHOCTH Kak
S3bIKa HAYKH.

CopepxarenpbHO-MeTOANYECKass JUHUA «DyHKIMM W TpaduKW» TECHO
NeperuieTaeTcs C JAPYTMMH JIMHUSIMH y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3a0AET MOCIEA0BATEIBHOCTh U3YyUYEeHHs MaTepuaa. M3yuenne cTenenHou,
MOKa3aTeJIbHOM, JJorapu@MUUYeCcKoil U1 TPUTOHOMETPUUYECKUX (DYHKIIMUMA, UX CBONCTB
U rpaduKOB, UCIOJIb30BAaHUE (PYHKIUN JJIsl pelieHus 3a7a4 U3 APYruX y4yeOHBIX
MPEAMETOB U PEaJTbHOM KU3HU TECHO CBSI3aHO KaK ¢ MaTEeMaTUYECKUM aHaJU30M,
TaK W C PEIICHHWEeM YpaBHEHHM U HepaBeHCTB. [Ipu »ToM OoJbllIoe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpakaTh (OpMyJaMy 3aBUCUMOCTH MEXIY
pa3IMYHBIMU BEJIMYMHAMHU, HCCIEIOBAaTh MOJy4eHHbIe (YHKIIMH, CTPOUTH UX
rpaduku. MaTtepuai 3Toi cojiep)KaTelIbHONW JTUHUM HAIICJICH Ha Pa3BUTHE YMEHUM
M HaBBIKOB, IO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKJY BEJIMYMHAMU B
paznu4HOi dopMe: aHATUTHYECKOM, rpaduueckoil U cioBecHOW. Ero m3yuenwue
CIOCOOCTBYET PAa3BUTHUIO  AJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
00001IEHNIO U KOHKPETU3AIINH, UCTI0JIb30BAaHHUIO aHAJIOTHiA.

ConepxartenbHas auHus «Havaia mMareMaTM4ecKOro aHaiu3a» MO3BOJISET
CYIIECTBEHHO PAaCIIMPUTh KPYr KaK MaTEMaTUYECKUX, TaK U MPUKIAJIHBIX 3ajady,
JOCTYITHBIX O0YYaromuMcs, TaK KaK y HUX TOSBISIETCS BO3MOXKHOCTh CTPOWTH
rpa@uky  CIOXHBIX (YHKIMMA, ONpEeAeNaTh MX HauOOJbIIME U HAaUMEHbIINE
3HAYEHMSI, BBIYUCIATH IUIOWAAN (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
yCKOpeHHusl TponieccoB. JlaHHasi cojepxkaTeiabHas JIUHUS OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TMOCTPOEHUS MAaTeMaTHYECKUX MOJENIEeH pealbHbIX CUTYyallHi,
MO3BOJIIET HAXOAWTh HAWIYYIIEE pPEUIEHWE B MPUKIAJAHBIX, B TOM YHCIIE
COLMAJIbHO-DKOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMATHYECKOTO
aHajgu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIro, (OpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINUICHHS, (POPMUPOBAHUIO YMEHUN pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTEMaTUKHU B HAayKe, TEXHUKE M HCKyccTBe. OOywaromuecs y3HaIOT O



,ﬂ,OKYMEHT noanncaH 3I'IeKTpOHH0171 noanucbio.

BBIJIAIONTUXCSI PEe3ybTaTaX, MOJYYCHHBIX B XOJI€ pPa3BUTHS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkarenbHO-MeTOAMYECKas: TuHUS «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTHYECKOM JIOTMKU. TeopeTuko-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KypC MTKOJIBHON MaTeMaTHKA
U TIpeiaraloT Han0oJiee YHUBEPCATbHBIN S3BIK, OOBEIUHSIONINI BCE pa3Jeiibl
MaTeMaTUKU M €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxHO nath
BO3MOXHOCTh OOy4aroleMycss TMOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTHUKH W HCIOJb30BaTh €ro /I BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IpPU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMI U CJICIOBAHUE OMPEACIEHHBIM
npaBuiaM  MOCTPOCHMSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  3JEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
00ydJaronmxcsi, M03BOJISIET UM CTPOUTH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUSI.

B yueObHoM Kkypce «Anrebpa u Hayajla MaTEMaTUYECKOrO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJIETUPOBAHMS, KOTOPbIE MPU3BAHbBI
CrIoco0CTBOBaTh (OPMHPOBAHUIO HABBIKOB ITOCTPOCHUS MOJENEH peaTbHBIX
CUTyallii, WCCIEAOBAHUS JTHX MOJCJICH C TIOMOIINBIO ammapara aireopsl u
MaTEMaTUYECKOr0 aHajii3a, MHTEpIpETallMi TOJYyYeHHBIX pe3ylbTaToB. Takue
3a/1aHMsl BIUIETEHBI B KAXKIBIM U3 Pa3/ieJIOB IPOrPaMMBbl, TOCKOJIbKY BECH MaTEepHal
y4eOHOro Kypca HIMPOKO HCIOJIb3YeTCs JJIA pelieHus] MpUKIaAHbIX 3anad. [lpu
pPEIICHUH  pPEAbHBIX  MPAKTUYECKUX  3a7ad  OOydYaroluecss  pa3BHBAIOT
HAOJIIOAATEIbHOCTh, YMEHHE HaxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3MPOBATH  MPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHHWIO HABHIKOB PEIICHWS NPHUKIAJHBIX 3a7ad
OpraHU3yeTCs B POIIecCce U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOTO aHaTN3ay.

Ha wusyuyenme yueOHOro Kypca «Anrebpa uW Hayala MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kyacce — 136 yacoB (4 yaca B HEJEIO).
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COJAEPXKXAHHME OBYUYEHUA
10 KUIACC

Yucji1a ¥ BBIYUCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mepuoauueckue apodu. [lpumenenue npobGeil M MPOLEHTOB MAJs
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIUYHbIX OTPACIeH 3HAHUM U PEAIbHOM KU3HH.

JelictBuTenpHble  uuciia. PanuMoHanbHBIE W UPPAUMOHAIBHBIE YHUCITA.
Apudmernueckue  omnepalud ¢ JCUCTBUTENbHBIMH  4HMclIaMu.  Mojyib
JEeUCTBUTEIBLHOIO YKCIIa U €ro cBoicTBa. [IpubmmkEHHbIE BHIYMCIICHUS, MMPaBUiia
OKPYTIJICHUS, IPUKHUIKA U OLIEHKA PE3YJIbTaTa BHIYNCICHUN.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. Hcnosib3oBaHue
NOAXOASIIEH (OPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEN JJIs PEUICHUS IPAKTUYECKUX
3a/a4 U MPEJICTABICHUS JAHHbIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOMCTBA.

CreneHb C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBbHBIM IOKA3aTEIJIEM.

Jlorapudm uyucna. CpoiictBa norapudma. JlecaTuuHbie W HaTypaibHbIC
Jorapu(MsbI.

CuHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHHYC M apKTaHT'€HC YHCIOBOTO apryMEHTAa.

YpaBHeHMs U HEpaBeHCTBA

ToxnecTBa U TOXIECTBEHHbIE IMpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pEIICHUE HEPABEHCTBA.

OCHOBHBIE METOIbI PEIICHHUSI MEJBIX U APOOHO-PAIIMOHAILHBIX YPaBHEHUN U
HEPABEHCTB. MHOIO4YIECHbI OT OJHOW MEPEMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIoOWwieH ¢ ocrarkoM. Teopema be3y. MHoOrowiessl ¢  LEJIBIMUA
kodpunmnentamu. Teopema Buera.

[TpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUM, CONEPKAIINX CTEIIEHN U KOPHHU.

HNppaunonanbHbie YPaBHEHHUS. OcHoBHBIE METO/IbI peuieHus
UppaIMOHAIbHBIX YPAaBHEHUI.

[loka3arenbHble ypaBHEHHUS. OCHOBHBIE METOJbl PELICHUS MOKA3aTEIbHbBIX

YPaBHEHUM.

[Tpeobpa3oBaHue BbIpaXEHH, COAEPIKALIUX JTOTApU(PMBI.

Jlorapudmuueckue YPaBHEHUS. OcHOBHBIE METO/BI pemeHns
Jorapu(pmMHUECKUX YpaBHEHUI.

OCHOBHBIE TPUTOHOMETPUYECKHUE (dopMyJIbI. IIpeo6pasoBanue

TPUTOHOMETPUYECKUX BbIpAKEHUN. Peliene TpuroHoMeTpuyecKux ypaBHEHUN.
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Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHU#l. OnpenenuTenb MaTpuilbl 2X2, €ro reoMEeTPUYECKUN CMBICI H
CBOMCTBA, BBIUMCIIECHUE €r0 3HAUYCHMS, IPUMEHEHUE ONPEACIUTENS I PelleHUs
CUCTEMbl JIMHEWHBIX YypaBHEHMU. PerieHue NpUKIAIHBIX 337a4 C MOMOUIbIO
CHUCTEMBl JIMHEWHBIX ypaBHEHUH. lccinenoBaHne TNOCTPOCHHOW MOJENU €
MOMOILBIO MaTPHIL U OIPEIETUTENECH.

[TocTpoenne MaremMaTHuecKUX MOJEIel peallbHOM CUTyalluu C IMOMOIIbIO
ypaBHEHUN U HepaBeHCTB. [IpuMeHeHHe ypaBHEHUIl U HEPaBEHCTB K PEUICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pas3IMyHbIX 00JacTel HayKu M peanbHOU
KU3HH.

DyHKIUHN U TPAPUKH

OyHKuMs, crnocoOsl 3amaHus ¢GyHKIUU. B3aumHO oOpaTHbIe (QYHKIINH.
Komnozunus ¢ynkuuit. 'padux dyHkimu. DinemMeHTapHbIE MNpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OobnacTh ompenenaeHus U MHOXECTBO 3HaueHUil pynkumu. Hymm yskumu.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe QyHKIUH. [lepuoanueckue
bynkuuu. IIpoMexyTkn MOHOTOHHOCTH (PYHKIMU. MakCUMyMbl U MHUHHUMYMBbI
¢bynkuuu. Hanboubiiiee 1 HauMeHblee 3HauyeHus: QyHKIMKU Ha POMEXYTKE.

Jluneiinas, KBaapaTtuyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

Crenennast GyHKIMS ¢ HATypajdbHBIM U 1IEJIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduk KOpHS N-OM cTenmeHW Kak (PyHKIuUM oOpaTHOMU
CTEINEHU C HAaTypaJbHbIM IMOKA3aTEJIEM.

[TokazarenbHast u Jorapupmuueckas (yHKIUH, UX CBONCTBA M TpaUKH.
Hcnonp3oBanue rpadukoB GyHKIUN A pelICHUS] YpaBHEHHIA.

TpuronomeTpuueckass OKPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUYECKHUX
(GyHKUIHNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTH B pEaJbHBIX IMpoOIEccaX M SBICHUSX.
['paduku peabHbIX 3aBUCUMOCTEH.

Havana maTeMaTH4eCKOI0 aHAJIN3a

[TocnenoBarenbHOCTH, CIOCOOBI 3aJlaHus  TOCJeA0BaTeNbHOCTENH. MeTon
MaTeMaTUYECKON UHIYKIWU. MoHOTOHHBIE u OTrpaHUYCHHbIC
NOCJIEOBATENBHOCTH. MCTOpHsSI BO3HMKHOBEHHSI MAaTEMAaTHYECKOIO aHaju3a Kak
aHayn3a OECKOHEUYHO MAaJIbIX.

Apudmernueckas 1 TeoMeTpUUecKas Mporpeccuu. beckoneuHo yObIBaroias
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMEeTpHYECKOn
nporpeccuu. JIMHEMHbIA U SKCITIOHEHIMAIbHBIN pocT. Hucno €. @opmylia CI0KHBIX
npoueHToB. Mcnons3oBaHWE MpOrpeccuy JUisl  PELICHHsS peajbHBbIX — 3aJad
IPUKJIAJHOIO XapakKTepa.
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HenpepeiBHble ¢GyHKIMM W uX cBoicTBa. TOYKM pas3pbiBa. ACHUMITOTHI
rpaduxoB ¢ynkuuii. CBoicTBa (QyHKIMH HENPEPHIBHBIX HAa OTpe3ke. Meron
VMHTEPBAJIOB JUIsl PEIICHUS HEpPaBEHCTB. IIpuMeHeHHE CBOMCTB HENPEPBIBHBIX
(GyHKIMI 17151 penieHus 3a1a4.

[lepBas u BTOpas npousBoanbie GyHKIUU. Onpeaenenrue, reOMeTPUIECKUN U
(buznyecKuii CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy (QpyHKIHH.

ITpousBogHble  anemeHTapHbIX  ¢QyHkuuil.  IIpous3BogHas  cyMMBlI,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHM.

MHoskecTBa M JIOrHKA

MHoOXecTBO, Onepanuu HaJ MHOXECTBAMM M HMX CBOWCTBA. [[marpammsbl
Oiinepa—-Benna. IIpumMeHeHHWe TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHUS PEaJbHBIX IPOLECCOB M SBJICHUM, IIPU PEUICHUM 3aAad U3 APYTHX
y4€OHBIX MPEIMETOB.

Omnpenenenve, Teopema, CBOMCTBO MaTEeMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIE YDABHEHMS.

11 KJTACC

Yucnaa v BBIYMCICHUA

Harypanbubie u nensle yucna. [IpumeHeHne npu3HAKOB JEIUMOCTH LIENBIX
yucel, HanOonpImuii oOmuii nemurend (manee — HOJ]) m HamMeHslniee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkimaa i pemenus
3aJ1a4y B LEJbIX YHCIIAX.

Kowmmnekcuble uucna. Anredpandeckas U TpUTOHOMETpUYeckas (OpMbl
3aMUCH KOMIUIEKCHOTO 4YHCia. ApudMeTHYecKHe OIepalud ¢ KOMIUIEKCHBIMU
yuciamMu. M3o00pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOM TIJIOCKOCTH.
®opmyna Myaspa. KopHu N-oii creneHn M3 KOMIUIEKCHOrO uuchia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHUs] PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

CucrteMa ¥ COBOKYNIHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCUIIbHBIE
CHUCTEMBI I CHCTEMBI-CJIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OT1O0op  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHMM C  MOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PenieHrne TpuroHoMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TMOKAa3aTelIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIIEHUS] CUCTEM M COBOKYIMHOCTEW palHOHAIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



,ﬂ,OKYMEHT noanncaH 3I'IeKTpOHH0171 noanucbio.

[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3a/ad U3 Pa3IuYHbIX OoOJacTedl HayKd M peaJbHOU
YKW3HU, UHTEPIIPETALMS IOJYYEHHBIX PE3YIbTATOB.

DyHKUMM U TPaPUKHU

I'paduk xommozunmu Qyskumii. ['eomerpuueckue o00pas3bl ypaBHEHHHA H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruueckue QyHKIIUU, UX CBOMCTBA U IPAPUKHU.

['padrueckne mMeTonpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNA I HCCIENOBAHUS TIPOLECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUU 3aad U3 APYTUX Y4eOHBIX
MPEAMETOB U PEATIbHOM KU3HHU.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

[TpumeHeHre MPOU3BOJHON K MCCIIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
3KCTpeMyMbl.  HaxokneHume  HamOONbIIEr0O M HAMMEHbBLIETO  3HAYECHUU
HENpephIBHON (YHKIIMH Ha OTPE3Ke.

[IpuMeHeHnEe NPOU3BOJHOM MJII HAXOXKACHUS HAWJIY4dllero pELIEHUs B
NPUKIAIHBIX 3a/Ja4dax, [JIs ONpPEAENEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3aJIaHHOTO (POPMYJIION WITH TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIuMi. [IpaBuna HaxoxaeHus TepBOOOPa3HbIX.

HNuTerpai. ['eomeTpuueckum CMBICII WHTErpala. Brruncnenne
onpeaeséHHoro uuTerpaia mno gopmyne Hetotrona-JIeibuua.

[Ipumenenrne uHTErpasa AN HAXOXKICHHUS IUIOIMAACH MIOCKUX GUryp u
00BEMOB reOMETPUUECKHX TEJI.

[Ipumepnr pemenuit auddepeHIManbHbIX YpaBHEHUNH. MaTtemaTuueckoe
MOJICIMPOBAHUE PEANbHBIX IMPOILIECCOB C TOMOILIBI AuddepeHnaIbHbIX
YPaBHEHUM.
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[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJIT'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKOHN MO3UIMKA 00YYAIOIerocsi Kak aKkTUBHOTO U
OTBETCTBEHHOT'O  4Je€Ha  POCCHMCKOro  00IlecTBa,  NPEJICTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
IpoLeyp TPaKIAaHCKOTo oOmiecTBa (BBIOOPBI, OMPOCHI W JAPYroe), YMEHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBUM C HX
GYHKIUSIMHA 1 HA3HAYCHHUEM;

2) IATPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMUCKON T'Pa)KIAHCKOM HIEHTHUYHOCTH, YBAXKEHUS K
IPOLJIOMY M HACTOSILEMY POCCHUKWCKOM MaT€MAaTHKH, LIEHHOCTHOE OTHOLIEHUE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MATEMAaTUYECKOU IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTIDKEHHM B JAPYTMX HayKax, TEXHOJOTHusX, cdepax
HKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEHHOCTEM POCCUICKOrO Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTUKEHUM HAyKM M JEATEIbHOCTbIO YYEHOTO, OCO3HaHHWE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYUBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, peluIeHUl, pacCy AeH!I, BOCOPUUMYHUBOCTb
K MaTeMaTHYECKUM acleKTaM pa3Iu4yHbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh yYMEHHUS TPUMEHATH MAaTEeMaTHYECKUE 3HAHUS B
MHTEpecax 3710pOBOTo U 6€30MacHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0pOBbIO (30pOBOE MUTAaHUE, COAIAHCUPOBAHHBIN PEKUM 3aHATUN U
OTZIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PM3HMUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHUs, HHTEpec K
paznuyHbiM  cPepaM  NMPOPECCHOHANBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymedd mpodeccur u pealn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
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TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTHYecKoMy  OOpa3OBaHUIO U
caM0oOOpa30BaHHUIO HA MPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTH K AKTHBHOMY
YYaCTHIO B PEIICHUH ITPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH;

7) 3K0JIOTHYECKOI0 BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh  AKOJIOTMYECKON  KyNbTYypbl, TNOHMMAaHHUE BIUSHUA
COLMAJIbHO-DKOHOMUYECKUX ITPOLECCOB HA COCTOSHUE IMPUPOJHOM U COLMAIBHOU
Cpellbl, 0CO3HAHHUE ITI00AIBHOIO XapaKTepa dKOJOTHUYECKUX MPoOJIeM, OpUEHTALINSA
Ha IPUMEHEHME MAaTEeMaTHUYECKUX 3HaHMM i1 peleHus 3axad B o0JjacTu
OKPYKaIOIIeW Cpelpl, IUIAHUPOBAHUE IIOCTYIIKOB M OLEHKHM HX BO3MOXKHBIX
MOCIICICTBUI JIJISL OKPY’KAIOILIEN CPEBI;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OpPMHUPOBAHHOCTbh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM W OOILNECTBEHHOM  NpPAaKTUKH, [OHUMAaHHE
MaTeMaTHYeCKONM HayKH Kak cQepbl 4YeIOBEUECKON MAESTeNbHOCTH, ITAaloB €€
pa3BUTHA M 3HAYMMOCTH JUIsL DPa3BUTUS LUBUIM3ALMHU, OBJIAJCHUE SI3BIKOM
MAaTeMaTUKM M MaTeMaTHYEeCKOM KyJIbTYpPOM KAaK CpPEICTBOM IIO3HAHUSA MHDA,
TOTOBHOCTb OCYILECTBJIATh IIPOCKTHYK) U MCCIEIOBATEIbCKYIO JESITEIBHOCTD
VHIUBUYAJILHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE /1eiicTBUS

ba3oBble jlornyeckue aeicTBus:

BBISIBJISAITh M XapaKTepHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEeMaTUYECKHX
O0OBEKTOB, TMOHSATUH, OTHOIIEHUM MEXAYy MOHATHUSAMH, (QOPMYIHPOBATH
oTpe/ieTICHUs] TIOHSITHM, YCTAaHABINBATH CYIIECTBEHHBIA NMPU3HAK KJIACCU(PUKAIINH,
OCHOBaHUS JJI1 0000IICHNS M CPAaBHEHUS, KPUTEPUH IMPOBOIUMOTO aHAIIN3A;

BOCIIpUHUMATh,  (opMynupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSX, MpEIaratb KPUTCPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;

JenaTb BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEHHO JTI0KA3aTEIhCTBA MATEMATHUYECKUX YTBEPKICHUN
(mpsiIMBIE W OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTAIINIO, TIPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMpaTh crmoco0 pemieHus ydeOHOW 3amauu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIICHHUS, BbIOMpAaTh HauOoyiee MNOAXOASAIMMI C  y4€ToM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).
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ba3oBble ucciieroBarebCKue JeHCTBUSA:

WCIIOJIb30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUA WHCTPYMEHT TO3HAHUS,
dbopmMynIupoBaTh  BONPOCHl,  (UKcHpyIOIME  MPOTUBOpEUYHEe,  IMpodiieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TUIMOTE3y, apryMEHTHPOBATH
CBOIO TTO3UIINI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIIBHO CINTAHUPOBAHHBINA SKCIEPUMEHT, HCCIICIOBAHUE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00bEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SIBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENILHO (POPMYTUpPOBaTh OOOOIIEHHS] W BBIBOJBI MO pe3yibTaTaM
MPOBENEHHOTO  HAONIONCHMs, HWCCJICJAOBAaHMs, OIICHUBATH  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OICHUI;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKXKe BBIABUTATH
MPEIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIISATH Je(UIIUTEI MH(POPMAIINK, JAHHBIX, HEOOXOJUMBIX JUIsl OTBETAa Ha
BOIIPOC U JJISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO W3 UCTOYHUKOB PAa3IMYHBIX THIOB, aHAIU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUIOB U
dbopMm mpeacTaBICHUS;

CTPYKTYpPUPOBaTh MH(POPMAIIHMIO, TPEICTABIATh €€ B Pa3IUYHBIX (OpMax,
WLTIOCTPUPOBATH TPapUIECKH;

OIICHUBATH HaIEKHOCTD uHpOpMaIUn 1o CaMOCTOSITEIIEHO
c(hOpMYIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHHUBepPCcaJbHbIE Y4eOHbIEe JeHCTBUS

OOmenmne:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYX ICHUS B COOTBETCTBHH C YCIOBUSIMH U
1EeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUS 3aJayH,
KOMMEHTHPOBATh MOJYYCHHBIN pe3yJIbTaT;

B X0Ji€ OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI,
mpoOJeMBbl, pemaeMol 3a7aud, BHICKA3bIBaTh WJEH, HAIICIICHHBIE Ha TIOUCK
pelIeHUs, COIMOCTaBIISITh CBOU CYXKIEHUA C CYXKICHUSIMU JPYTUX YYaCTHUKOB
Jyaora, oOHAapyXKUBaTh Pa3iMuue M CXOJICTBO MO3UIIMHI, B KOPPEKTHOH (opme
bopMyIUpOBaTh Pa3HOIIIACHS, CBOH BO3PAKCHUS;

MPECTABIATh PE3YIbTATHI PEIISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4€TOM 3ajaad
MIPE3EHTAIlUN U OCOOEHHOCTEH ayUTOPHH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
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Camoopranusanus:

COCTABJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHU ¢ y4ETOM HOBOW MH(OPMAIINH.

CaMOKOHTPOJIb, SMOIUOHAJIbLHbIN HHTEJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENbHONW  pediekcur KaKk  OCO3HAHUS
COBEpIIaeMbIX JCUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAJCThH
crocobaMu CaMOTIPOBEPKH, CaMOKOHTPOJS TMpoIecca W pe3ylibTaTa PEIICHUs
MaTeMaTHYeCKOH 3aa4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH IIPH PEIICHUN 3a/auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, JIAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYTHOCTEI;

OIICHUBATh COOTBETCTBUE PE3ybTaTa IETU U YCIOBUAM, OOBSCHATH TPUUUHBI
JOCTIDKCHUSI WM HEIOCTHUKEHUST PE3YJIbTaTOB JICSITEIILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMmecTHAas1 1eTEIbHOCTD:

MOHMMAaTh W HCIIOJB30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIWBUIYaTbHOU
paboTel TpH pemieHWH Y4eOHBIX 3a7ad, TNPUHAMATh IEJIb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpeneiisiTh
BUJIBI PabOT, JIOrOBapUBAThCH, OOCYX IaTh TMPOIECC U PE3yabTaT pabdOoThI,
000011aTh MHEHHUS HECKOIBKHX JIIOACH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIC), BBHINOJHATH CBOIO YacTh pabOTBI U
KOOPJIMHUPOBATh CBOW JEHCTBUA C JPYTMMH YICHAMH KOMAaHJIbI, OIICHUBATH
KaueCTBO CBOETO BKJIAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aHMOJCHCTBUSL.

INPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 KkjacceoOy4yaromMiics TMOJYYUT CIECAYIOIINE
MPEAMETHBIC PE3yJIbTaThl MO0 OTACIBHBIM T€MaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayajla MaTeMaTUYECKOTO aHATTU3ay:

Yucaa 1 BBIYUCTCHUSA:

CBOOOJITHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIO, OECKOHeYHas
nepuoauyeckasl JIpoOb, TPOIEHTHI, HPPAIMOHAILHOE YHCIO, MHOXECTBa
pallMOHANIbHBIX U ICCTBUTENIBHBIX YUCEN, MOAYJIb AEHCTBUTEIHHOTO YUCIIA;

OPUMEHATh NPOoOW ¥ TIPOILEHTHI IS PEIICHWS MNPUKIAIHBIX 3a7ad W3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOMN KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIUMCIICHUS, ITPABUJIa OKPYTJIICHUS, IPUKUIKY U
OIIEHKY pe3yJIbTaTa BHIYUCICHU;
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CBOOOJTHO ONEPUPOBATH TMOHSATHEM: CTENEHb C IEJNbIM IOKa3aTeleM,
UCIIOJIb30BATh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YNCEN AJISl PEIICHUS
IIPaKTUYECKUX 3a]a4 U NIPEJACTaBICHUS JaHHBIX;

CBOOOZHO OINEpPUPOBATh MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpaJbHOU
CTEIICHY;

CBOOOJIHO OIEPUPOBATH MOHATHEM: CTENEHb C PALIMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZHO OIEPUPOBATh MOHATUAMU: JOorapupM uMCIa, JECATUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOOZHO ONEPUPOBATh MOHSTUSIMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YUCIIOBOTO apryMEHTAa;

ONEpPUPOBATh MOHATUAMM: aPKCHHYC, apPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO OMEpPUPOBATH MOHATHAMH: TOXAECTBO, ypaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3MYHbIE METOJbl PEIICHUs pPAlMOHAIBHBIX U JApPOOHO-
palMOHANBHBIX YPAaBHEHUM, IIPUMEHATH METOJ HHTEPBAIOB Ul PEIICHMS
HEPABEHCTB;

CBOOOZHO OMEPUPOBATh MOHATHUSMU: MHOTOUYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH C IedbiMH KO3 (dUIMEeHTaMH, KOPHH MHOTO4YJIeHa, MPUMEHSThH
JIEJICHME MHOTOWIEHA HAa MHOT'OYJIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a/1a4;

CBOOOZHO ONEpUpPOBAaTh NOHATUAMM: CHUCTEMA JIMHEHHBIX YpaBHEHWI,
MaTpULa, ONpPENEIUTENb MaTpULbl 2 X 2 W €ro IE€OMETPUYECKUA CMBICI,
WCITIOJIB30BaTh CBOMCTBA ONpENEAUTENs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYCHUS,
IIPUMEHATh ONPENCIUTENIM Ul PELICHUs CUCTEMbl JIMHEWHBIX YPaBHEHHH,
MOJEJINPOBATh PEAIBHBIE CUTYAallUH C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
WCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBI0 MAaTpULl M ONPENEIIUTEINIEH,
WHTEPIIPETUPOBATH ITOJyUYECHHBIN pPE3yJIbTaT;

UCIIONIb30BAaTh CBOWCTBA JIEHCTBUH C KOpPHSAMU JJs MpeoOpa3oBaHUA
BBIPAKCHUM,

BBINOJIHATH IPe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHU C
palMOHAJIbHBIM [T0KA3aTeIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpa3oBaHus
Jorapu(pmMHUECKUX BBIPAXKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HpPPALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jgorapu(pMUUECKr€e YpaBHEHUS, HAXOAUTh UX PELICHUS C TIOMOIIbIO PaBHOCUIIBHBIX
IIEPEX0I0B WIIA OCYLIECTBIISAS IPOBEPKY KOPHEH;



,ﬂ,OKYMEHT noanncaH 3I'IeKTpOHH0171 noanucbio.

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl IPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBaTh IOHATHUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoaumble  (OpMyJibl  JUIsl  PELICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUI;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXECHUS, YpPAaBHEHUS, HEPABEHCTBA II0 YCJIOBHMIO 3aJayM, MCCIEIOBAThH
IIOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM allliapara ajareopsl.

DyHKUMM U TPaPuKu:

CBOOOJHO OMEpPUPOBATH MOHATHAMU: (QYHKIUS, CIOCOOBI 3aaHus HyHKIUH,
B3aMMHO OOpaTHble (GYHKIUH, KOMOO3UIMSA (yHKUMH, rpaduk QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHBIE ITPE00pa3oBanus rpadUKoB (PyHKLNH;

CBOOOZHO ONEpPUPOBATh MOHSTUSAMM: OOJIACTH OINpPEAENECHUS U MHOMXECTBO
3HaYeHUHN QPYHKIMUU, HYJIU PYHKIUH, IPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMHU: YETHBIE U HEUYETHbIE (YHKIHH,
nepuoanydeckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMbI (DyHKLIMH, HauOOjblllee M HaUMEHblIee 3HAueHUE (YHKLIUMU Ha
IPOMEXKYTKE;

CBOOOJHO OMEpPUPOBATH MOHATUAMU: CTEMEHHAs (QYHKIHUS C HATYPaJbHBIM U
LENbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHs N-0il CTENEeHM Kak (PYHKIMM OOpaTHOM CTENEHU ¢
HaTypaJIbHbIM [10Ka3aTeleM;

OIEpUpPOBaTh NOHATUSAMM: JIMHEHHAas, KBaJpaTudyHas U JIpOOHO-TMHEWHas
(GYHKIMH, BBITIOIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U MIOCTPOCHHUE UX TPapUKOB;

CBOOOJHO OIEpPUPOBATh MOHATUSAMU: IMOKa3aTelbHas M Jorapudmuueckas
(YHKIIMM, UX CBOMCTBA M TrpadUKu, HCIOIb30BaTh MX TIpaUKU I pELICHUS
YPaBHECHUM;

CBOOOZHO OMEPUPOBATh MOHITUSIMH: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
orpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKIUN JUId  HCCIEAOBAaHHSA TMPOIECCOB U
3aBUCHUMOCTEHN MPU PELIEHUM 33Ja4 U3 JIPYIMX YYEOHBIX NMPEAMETOB U PEATBHOU
KU3HU, BBIpAXXaTh (HOPMYJIaMH 3aBUCUMOCTH MEX]y BEIMUMHAMY;

Hauaja maTeMaTH4ecKOro aHAJIM3A:

CBOOOZHO OMEpUpPOBaTh MOHATHIMH: apHU(PMETHUECKas M TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO yOBIBAOIAsl T€OMETPUYECKAsI IPOTPECCHs], TMHEUHBIN U
AKCIOHEHLUAJIBHBIA POCT, (OpMyJia CIOKHBIX IPOLEHTOB, UMETh IPE/ICTABICHHUE
0 KOHCTaHTE;

UCIIONIb30BaTh MPOTPECCUU MJIs PEIICHUs PEabHBIX 3a/ad MPUKIATHOTO
XapakTepa;
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CBOOOJHO OMEPUPOBATH MOHATHIMU: MOCIEI0BATENBHOCTD, CIIOCOOBI 3aJaHUS
NOCJIEOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIIEI0BATEIBHOCTH,
IIOHUMAaTb OCHOBBI 3apOXKIACHUS MATEMATHYECKOIO0 aHaJIW3a KaKk aHajau3a
OECKOHEUHO MaJbIX;

CBOOOZHO OMNEPUPOBATh TOHATUSMU: HENpPEphIBHbIE (YHKIMH, TOUYKH
pa3pbiBa rpaduka pyHKINN, aCUMIOTOTHI rpaduka QyHKINH;

CBOOOZHO ONEpUPOBAaTh NOHATHEM: (DYHKLHS, HENpPEphIBHAs Ha OTPE3KE,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIMH IJIs pEeIIEHUS 3a1a4;

CBOOOZHO OINEpPUPOBaTh MOHATUSAMU: NepBasi M BTOpas IPOU3BOJHBIC
byHKIMM, KacaTenbHas K TpaduKy QyHKIHIH,

BBIYKCIIATh MTPOU3BOAHBIE CYMMBbI, IPOU3BEAECHUS, YACTHOTO U KOMIO3ULUU
IBYX (YHKIUH, 3HATh IPOU3BOJIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUM M (PU3UYECKUI CMBICT MPOU3BOIHON if
pelIeHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBATh TMOHATHUSMU: MHOXKECTBO, ONEpALUUd  HaA
MHO>KECTBaMU;

UCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jyisl ONMCAHUSI PEaIbHBIX
IIPOLIECCOB U SIBJICHUH, IPH PEIICHUN 33]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATH MOHATUSAMU: ONpEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MAaTEMAaTUYECKOTO O0OBEKTA, JOKA3ATEIBCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonny oOyuenuss B11 KjacceoOydyarOmMCS TMOJYYUT CICAYIOIIHNE
IpeIMEeTHbIE Pe3yJabTaThl MO OTAEIbHBIM TeMaM paboueil mporpammbl yu4eOHOTrO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOIO aHAIU3»:

Yuciia 1 BbIYHCICHHSA:

CBOOOZHO ONEpPUPOBATh TMOHATHUSAMHU: HATYpaJbHOE M ILEJI0E YHCIIO,
MHO>KECTBA HAaTypAJIbHBIX M LEJbIX YUCEN, MCIOJIb30BaTh NMPU3HAKU IEIHMMOCTH
uensix ynucen, HOJ[ u HOK nHaTypanbHbIX 4nceln A peleHus 3a1ay, IPUMEHATh
anroput™m EBkinna;

CBOOOZHO OIEpPUPOBaTh IOHATHEM OCTaTka [0 MOJYJI0, 3alUChIBAThH
HATypaJIbHBIE YHCIIA B PA3JIMYHBIX [IO3ULMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO OMEPUPOBATH MOHATUSAMHU: KOMILJIEKCHOE YHUCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIE YMCa B ajaredpanyeckoil u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATh apu(PMETUUECKHE ONEpalli C HUMHU U
n300paxkaTh Ha KOOPANHATHOM IJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:
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CBOOOZHO OMEPUPOBATh MOHIATUSIMH: HpPpALMOHATIbHBIC, MOKa3aTeIbHbIE U
jgorapu(MHUUECKHe HEpPaBEHCTBA, HAXOAUTh UX PELIEHUS C  TOMOIIBIO
PAaBHOCUIIBHBIX IIEPEXOOB;

OCYIIECTBJISAITh OTOOp KOpPHEM TMpU pElIEHUH TPUTOHOMETPUYECKOIO
YPaBHEHMUS;

CBOOOZHO OMNEPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble  (OpPMyJibl  JUIsl  PELICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PAaBHOCWIbHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAallMOHAIBHBIX, UPPALMOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(pMHUECKHUX YpaBHEHUM U HEPABEHCTB;

pewiarsb palMOHAJIbHBIE, UppalrOHaJIbHbIE, IIOKAa3aTeJIbHBIE,
jgorapuMuyUecKkue ¥ TPUTOHOMETPUUECKHE ypaBHEHUS U  HEpaBEHCTBA,
COZEpIKAIINE MOYJIM U TapaMETphI;

OPUMEHATH TpaduyecKue METOMAbI JJIsl PEellIeHUsl YpaBHEHU U HEPAaBEHCTB, a
TAK)Ke 3a/1a4 C IapaMeTPaMH;

MOJICJIMPOBaTh pEaJlbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAXXECHNUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBl II0 YCIIOBHUIO 3aJadM,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C MHCIOJb30BAHUEM ammapara ajireOpsl,
VHTEPIPETUPOBATH NIOJyUYCHHBIN PE3yJIbTAT.

DyHKUMM U TPapuKu:

CTPOUTh TIpaUKM KOMIO3ULUH (PYHKIMH C TOMOLIBI 3JIEMEHTAPHOTO
UCCJIEJIOBaHMSI U CBOMCTB KOMITO3ULIUU ABYX (PYHKIIHII;

CTPOUTh TEOMETpPHUYECKHEe 00pa3bl YpaBHEHHMH M  HEPaBEHCTB Ha
KOOPJMHATHOM TUIOCKOCTH;

CBOOOZHO ONEpPUPOBATh MOHATUAMM: TI'pPAPUKH  TPUTOHOMETPUUYECKUX
byHKIINN;

OPUMEHATh (GYHKIUM Ui MOJEIMPOBAHHUS W HCCIENOBAaHUS pEaTbHbBIX
IIPOLIECCOB.

Havyana MaTeMaTH4eCKOro aHaJIn3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUIsl UCCIIE0BaHUs (DYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAUTh HauOoJbIlIee U HAaMMEHbIlIee 3HAUeHUsI (PYHKIIMH HENPEPHIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh IPOM3BOJHYIO JUIS HAXOXKICHMsI HAaWIydllero peleHus B
IPUKIAAHBIX, B TOM 4YHUCJIE COLMAJIBbHO-DKOHOMHYECKMX, 3ajadax, M
OmpezeNieHUus] CKOPOCTH M YCKOPEHHUs Ipolecca, 3aJaHHOro (opMysiol wim
rpaduxom;
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CBOOOZHO ONEpUpPOBAaTh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpall, HaXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMNA U BBIYUCIATH
uHTterpai no gpopmysne Herotona-JIeitbHuna;

HAXOJUTh IUIOUIA/IU TIOCKUX (PUTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh TPEICTaBICHHE O MaTeMAaTHUYECKOM MOJEIMPOBAHUM Ha TMPUMEpPE
coctaBieHus nuddepeHnanbHbIX YpaBHEHUM;

pelaTh MpPUKIAJHBIE 3a/1a4d, B TOM YHCJIE COIHAIbHO-?PKOHOMHYECKOTO U
¢u3nvecKkoro xapakrepa, CpeJICTBAMUA MaTEMaTHUYECKOTO aHAJIN3A.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne
n/n

HaumenoBaHuepasaejioB u
TeMIIPOrpaMMBbl

KoanyecTBouacoB

Bcero KoHTpoabHbIepadoThI

IIpakTnyecknepadoTbl

DJIEKTPOHHbIE

(undposbie)
o0pa3oBaTesbHbIEpeCypChI

MHO0XecTBO IelCTBUTEILHEIX
qrcell. MHOTOYJICHEL.
PanmonansHbIe ypaBHEHHS U
HEpaBEHCTBA.
CucTeMbUTMHENHBIXypaBHEHUI

24 1

Oyaknun u rpadukn. CTeneHHas
(GYHKIMS C LIEeTIbIM OKa3aTeleM

12 1

Apudmernueckuit KopeHb N-0it
CTCIICHH.
HppanunonaibHbleypaBHEHUS

15 1

[Noxa3zaTenbHasIPyHKIUS.
IToka3arenbHbIEypaBHEHUS

10 1

JlorapudpmuueckashyHKIIHS.
JlorapudmuueckueypaBHEHUS

18 1

TpUroHOMETPUYECKUEBBIPAKEHUS
U ypaBHCHUSA

22 1

ITocnenoBaTenbHOCTH U
POrpecCuu

10 1

HenpepsiBabIC) yHKITHH.
[IpousBogHas

20 1

[ToBTOpenue, 060061IeHNE,
cucTeMaTu3alusI3HaHuI
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OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10
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11 KJIACC
N HanvenoBanmnepasieoB KonuyecrBouacos DJIEKTPOHHbIE
n/m TeMIIPOrpaMMBl Bcero Kontpoabubiepadorsl | IIpakTHueckuepadoThl (npporric)
o0pa3oBaTeJbHbIEpeCcypChl
1 Hccnenosanue q)yHKuni”d c 99 1
TIOMOIIIBIO TTPOM3BOTHON
2 [TepBooOpasuas u UHTETpal 12 1
['paduky TPUTOHOMETPHUYECKIX
3 dbyakumid. TpuroHoMeTpruiecKue 14 1
HEpaBEHCTBA
Hppanuonanbusle,
4 MoKa3areibHbIe U 24 1
JorapupMHUECKUE HEPABEHCTBA
KomrmnekcHpieunca 10
6 HatypanbHble u 11enpiequcina 10 1
Cucrembl paluoOHaIbHBIX,
7 UPPaAIMOHATILHBIX 12 1
MOKA3aTeNbHBIX U
JOTapUPMHUUECKUX YPaBHECHHUN
8 3amaun ¢ mapaMeTpamu 16 1
9 [ToBTOpEHME, O606I.H€HE/IG, 16 5
cUCTeMaTH3alus3HAHU I
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
IMPOI'PAMME
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IHHOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
Ne KonuyecrBouacos
Haraunzy DJIeKTPOHHBbIeNU(POBHICOOPa30Ba
n  Temaypoka Bc  Kourpoabusie IIpakruyecku
YyeHHusl TeJlbHbIepecypchl
/ ero  pa6oTbl epadoThI
n
1 MHO3k€ecTBO, oneparuy Hal 1
MHO’KECTBaMH U HX CBOICTBa
2 JunarpammblOiinepa-Benna 1
IIpuMeHeHne TeOpETUKO-
3 MHOECTBEHHOT'O armapara Jjis 1

pelieHus 3aaa4

PanyonanpHbie yucia.
OOBIKHOBEHHBIC U JIECSITHYHBIE
JIpoOH, IPOLIEHTHI, OECKOHEUHBIC
NepUOANYECKUE APOooH

PanmonanpHbie yncia.
OOBIKHOBEHHBIE U JIECATUYHBIE
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE
NepUOANYECKUE APOooH

[Ipumenenue npoOeit U IPOIIEHTOB

0 JUTSL pEIICHUS PUKIIATHBIX 3a1a4 L

7 [Tpumenenue apoOeit 1 NPOIIEHTOB 1
JUTSL pEILIeHUs IPUKIIAIHBIX 3a7a4

8 JleficTBUTEIBHBIC YHCIIA. 1

PanmonanbHbIe U
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UPPALMOHAIIBHBIE YHCIIA

Apudmerndeckue onepamuu ¢
JeHCTBUTENLHBIMU YHCIIAMHU

10 Moaynb AEMCTBUTENBHOTO YUCIIA U
€ro CBOMCTBa

[TpuGnuxEHHbBIE BEIYMCICHUS,
11 IIpaBUjIa OKPYIJICHUs, IPUKUIKA U
OLICHKA pe3yJIbTaTa BbIUMCICHUM

OCHOBHBIE METO/IbI PEIICHUS
12 IEJIBIX U APOOHO-pAITMOHATIBHBIX
YpaBHEHUU U HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS
13 IEJIBIX U APOOHO-pAITMOHATIBHBIX
ypaBHEHUH U HEPABEHCTB

OcHOBHBIE METO/BI PELLICHUS
14 LEJNBIX U JPOOHO-palMOHATIBHBIX
ypaBHEHUH U HEPABEHCTB

MHuorouseHs! OT OJTHON
nepeMeHHoiu. Jlenenue

15 MHOTO4WIEHA Ha MHOTOUJIEH C
octaTtkoM. Teopemabesy

16 MHOro4JIeHbI ¢ LETBIMU
koddunmentamu. Teopema Buera

17 PemenuecucreMamHetHbIXypaBHE
HUU

18 PemenuecucreMnmHeiHbIXypaBHE

HUU

19 Marpuiia cucTeMbl IMHEHHBIX
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ypaBHeHUH. Onpenennurenb
MaTpHULbI 2X2, ero
r€OMETPUYECKUIN CMBICI U
CBOMCTBA; BEIYHCIICHHUE E€TO
3HAYEHUS

Onpenenurens MaTpulpl 2X2, ero
20 T€OMETPUYECKHUM CMBICIT U

CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS

[Ipumenenue onpenenuTests s
21 peUIeHUs CUCTEMBI JINHEUHBIX
ypaBHEHUU

Pemenne npukiiagHbIx 3a1a4 ¢
22 [IOMOIIIBI0 CUCTEMBI JIMHEHHBIX
ypaBHEHUU

Pemenne npukiiagHbIx 3a1a4 ¢
23 [IOMOIIIBI0 CUCTEMBI JIMHEHHBIX
ypaBHEHUU

KonTtponbhas pabora:
"PannonanbHble ypaBHEHUS U
HEPaBEHCTBA.
CucreMbUTMHEMHBIXYpaBHEHUI"

24

OyHKIHS, CIOCOOBI 3aIaHUS
25 ¢byHkun. B3aumHo oOpaTHbIe
byakuun. Kommozuusdyskmmit

I'paduk pyHkumu. dnemMeHTapHBIC
26 = mpeoOpa3oBaHus rpadukoB

byHKIUI
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27

OO6nacTp ornpeneneHus u
MHO>KECTBO 3HAUYCHUH (YHKITUH.
Hynu @ynkuuu. [IpomexyTku
3HaK ITOCTOSIHCTBA

28

Ué&rHple 1 HEUETHBIE (PYHKITUH.
[lepronnyeckue GyHKIUU.
[TpomMexyTKUMOHOTOHHOCTU () YHKIT
uu

29

MakcuMyMBl 1 MUHIMYMBI
¢ynkunu. Haubonbee n
HaMMEHbIIIee 3HaYeHUE PYHKIIUU
Ha POMEXKYTKE

30

JIuHeitHas, KBagpaTU4YHas U
JIpOOHO-IIMHEWHAS PYHKITUN

31

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOEHUE TPaPUKOB ITUX

byHKIMHA

32

DJIeMEHTapHOE UCCIIEJOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX

byHKIMMA

33

CrerneHs ¢ LEIBIM IT0KA3aTEIEM.
bunoMm HeroTona

34

CrelneHs ¢ IENbIM II0Ka3aTEIEM.
bunom Herotona

35

CrenenHast GpyHKIUSA C
HATypaJbHBIM H IIEJIBIM
nmoka3zaresieM. E€cBolicTBa u

rpaduk




,ﬂ,OKyMEHT noanncaH 3}'IeKTpOHHOﬁ noanucbio.

36

KonTtponbnas padora: "CrenenHas
¢ynkuus. E€ coiicTBa u rpagux”

37

Apudmerndeckuii KOpeHb
HaTypaJbHOM CTEIEHU U €ro
CBOMCTBA

38

Apudmerndeckuii KOpeHb
HaTypaJbHOM CTEIEHU U €ro
CBOMCTBA

39

[IpeoOpazoBaHUs YUCIOBBIX
BBIPKCHUH, COJICPIKAIIUX CTCIICHH
U KOPHHU

40

[IpeoOpazoBaHUs YUCIOBBIX
BBIPAKCHUH, COJIEPKAIIUX CTCTICHU
U KOpHH

41

[TpeoOpazoBaHMs YUCITOBBIX
BBIPXCHHH, COIEPIKAILUX CTEIICHU
U KOpHU

42

UppanmonanbHble ypaBHEHHUS.
OcHOBHBIE METOIbI PELLICHUS
UPPALMOHATIBHBIX YpaBHEHUI

43

WppannonaibHble ypaBHEHMUSL.
OCHOBHBIE METO/IbI PELIECHUS
VUPPALMOHAIIBHBIX YPABHEHUN

44

WppannonaibHble ypaBHEHHUSL.
OcHOBHBIE METO/BI PELLICHUS
VPPALMOHAIIBHBIX YPABHEHUN

45

PaBHOCHIBHBIE nepexoanl B
PCHIICHUU UPPATUOHAIBHBIX
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ypaBHEHUU

PaBHOCHIIbHBIE TIEPEXO/IBI B
46 = peleHUH UPPAITMOHATBHBIX
ypaBHEHUU

PaBHOCHIBHEBIE nepexoanl B
47 pelIeHUuN UPPAIMOHATIEHBIX
ypaBHEHUU

PaBHOCHIBHEBIE nepexoanl B
48 peleHn uppanruoOHaIbHBIX
ypaBHEHUU

CgoiicTBa u rpaduk KOpHs N-0if
CTETIEHU KaK (PyHKIIUU 0OpaTHON

49 CTETIEHU C HATYPaJbHBIM
nokasaresem
CgoiicTBa u rpaduk KOpHS N-0i
5o ~ CTeNeHH KaK ¢yHKIMU 00paTHOM

CTEIEHU C HATypajIbHbIM
[IOKa3aTeNIeM

Kontponbnas padota: "CBoiicTBa u
51 rpaduk KOpHS N-Oi CTETICHHU.
WppaunonanbHpieypaBHeHUS "

CreneHb C paliMoOHaIbHBIM

52 IoKa3aTeljieM U ¢€ CBOMCTBA

53 CreneHs ¢ paliMOHAIbHBIM
MoKa3aTelIeM U €€ CBOMCTBa

54 CreneHb C paliMoOHaIbHBIM

OKa3aTeJIEM U €€ CBOUCTBA

55 [TokazaTenpHas GhyHKIUS, €€
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CBOWCTBA U rpaduK

56 Hcnonb3oBanue rpaduka GyHKIIUN
JUJISL pEeUIeHUs] YpaBHEHUM

57 Hcnonp3oBanue rpaduka GyHKIIHHA

JUISl peLeHUs] yPABHEHUN

IToka3arenbHbIe ypaBHEHHS.
58 = OcHOBHbIE METO/IbI PEIICHHUS
II0Ka3aTEJIbHBIX YPAaBHEHUM

[TokazaTenbHBIC YpaBHEHUS.
59 OCHOBHBIE METOIbI PEIICHUS
[I0Ka3aTEJIbHBIX YPAaBHEHUM

[Toka3arenbHBIC ypaBHEHUS.
60 OCHOBHBIE METO/IbI PEIICHUS
MOKAa3aTeIbHBIX YPABHCHHM

KonTtponbHas pabora:

61 "TTokazarenbHast QyHKIIHS.
ITokazarenbHble ypaBHEHUS "

62 Jlorapugmuucna.
CgoiicTBanorapugma

63 Jlorapudmuncia.
CaoiicTBanorapugma

64 Jlorapugmuucna.
CaoiicTBanorapudpma

65 Hecaruunpie u
HaTypalbHbIeTOorapu (MBI

66 Jecsatuanabie u

HaTypaJIbHbIEIOTapU (MBI

67  IlpeoOpa3zoBaHUEBBIPAKCHHUIA,
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CoZepKALTUXIIOTapUPMBI

68

[IpeoOpazoBaHHEBBIPAKECHUM,
COJIepXKaIIMXJIOTapru(PMBbI

69

[IpeoOpazoBaHUEBBIPAKECHUI,
CoJepKALTUXIIOTapUPMBbI

70

Jlorapudmuueckas GyHKIus, eé
CBOWCTBA U rpaduK

71

Jlorapudmuaeckast GpyHKIHSA, €€
CBOMCTBA U Tpaduk

72

Hcnonp3oBanue rpaduka GyHKIIHHA
JUISl peLeHUs] YPABHEHUN

73

Hcnonb3oBanue rpaduka GyHKIIUN
JUISl peLeHUs] YPABHEHUN

74

Jlorapudmuueckre ypaBHEHUS.
OcHOBHBIE METOIbI PELLICHUS
JorapupMUUECKUX ypaBHEHUI

75

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIE METO/IBI PEIICHUS
Jorapu(pMUUECKUX YpaBHEHUH

76

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX YpaBHEHUN

77

PaBHOCHITBHBIE TTEpEXO/IBI B
peleHnn JorapupMUIEeCKuX
ypaBHEHUU

78

PaBHOCHIIbHBIE TIEPEXO/IBI B
pelIeHnH JorapupMUUecKux
ypaBHEHUU
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KonTtponbHas pabora:
79 "Jlorapudmuyeckas GyHKIUS.
Jlorapugmuueckue ypaBHeHUs"

80 CuHyC, KOCUHYC, TAHT€HC U

KOTAHI'CHC YU CJIIOBOTO apryMCHTa

CuHyC, KOCHHYC, TAHT€HC U
KOTaHT€HC YHCIIOBOTO apryMeHTa

81

82 ApKcuHYC, apKKOCUHYC U
apKTaHT€HC YHUCIOBOIO apryMeHTa

83 ApKCHHYC, apKKOCHUHYC U
ApPKTaHIE€HC YHCIIOBOTO apryMEHTa

Tpuronomerpuyeckas
OKPYXHOCTb, OIpe/ieJICHHE
TPUTOHOMETPUUECKHUX (YHKITHI
YHCIIOBOTO apryMeHTa

84

Tpuronomerpuueckas
OKPYKHOCTB, OIIPEIETICHUE
TPUTOHOMETPUUECKUX (QYHKIUN
YHCIIOBOTO apryMeHTa

85

86 OcHoOBHBIETpUTOHOMETpUYECKHEDO

PMyJIbI

87 OcHoBHBIETpUTOHOMETpUYECKHEDO

PMyJIbI

OcHoBHbBIETpUTOHOMETpUYECKHEDHO
PMYIIBI

88

89 OcHoBHBIETpUTOHOMETpUYECKHEDO

PMyJIbI

90 [IpeoOpazoBaHHETPUTOHOMETPHUUEC
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KUXBBIPAXKCHUN

[TpeoOpa3oBaHUETPUTOHOMETPHYIEC

o1 KUXBBIpaOKEHUI

92 [IpeoOpazoBaHUETPUTOHOMETPUYEC
KUXBBIPAXKCHUN

93 [IpeoOpazoBaHUETPUTOHOMETPUYEC
KUXBBIPAXKCHUN

94 PemennerpuronoMeTpudeckuxypa
BHEHMI

95 Pemenunerpuronomerpuiyeckuxypa
BHEHUU

96 PemennerpuronoMeTpudeckuxypa
BHEHUU

97 PemennerpuronoMeTpudeckuxypa
BHEHMI

08 PemenunerpuronomeTpuiyeckuxypa
BHEHUU

99 PemennerpuronoMerpudeckuxypa

BHEHUI

10 PemennerpuronoMeTpudecKuxypa
0 BHECHHI

KonTtponbHas pabora:

10 "TpuUroHoMeTpuyeCKue

1 BBIPOKCHHS U
TPUTOHOMETPUUYECKUE YpaBHEHUS"

10 ITocmemoBaTeIbHOCTH, CIIOCOOBI
3a1aHus 0CICA0BATEILHOCTEH.

MeTton MmaTemaTHuecKkoit
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AHIYKLIUU

10 MOHOTOHHBIE B OTPaHUYCHHBIC

3 nocienoBarenbHOCTU. McTopust
aHayIn3a 0ECKOHEYHO MaJbIX

10

4 Apudmerndeckasmporpeccus

10

5 I'eomeTpuueckasmporpeccus

10 beckoHeuHOYyOBIBaIOIIIAsTEOMETPH

6 YECKasIPOrPEeCCHst

10 = Cymma 6eckoHeuHO yObIBaroIeit

7 reOMETPUUYECKON TPOTrPeCcCUm

10 JInHEeWHBIN U SKCIOHESHIIUAIbHBIN

8 poct. Uucno e. Dopmyiia CI0KHBIX
MPOLICHTOB

10 JIMHEWHBII U SKCIOHESHIINATIbHEIN

9 poct. Yucno e. Popmyia CIOKHBIX
MPOLICHTOB

1 Hcnonp3oBanue nporpeccuu AJist

0 pelLIeHMs pealbHbIX 3a/1a4
MPUKJIAAHOTO XapakTepa

1 KonTtponbhas pabora:

1 "TTocenoBaTeILHOCTH U

nporpeccun”

11 HenpepoiBHble QyHKINU U UX
2 CBOICTBa

11 Touka pa3pbiBa. ACUMIITOTHI
3 rpa¢ukoB QpyHKIUH
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11 CoiicTBa (h)yHKIMH HETPEPHIBHBIX
4 Ha OTpE3KE

11 CgoiicTBa GYHKIIMA HETPEPHIBHBIX
5 Ha OTpEe3Ke

11 Meto UHTEPBAJIOB ISl PELICHUS
6 HEPaBEHCTB

11 Metoa UHTEPBAJIOB ISl PELLICHUS
7 HEPaBEHCTB

11 Metoa HHTEPBAJIOB ISl PEIICHUS
8 HEPaBEHCTB

[IpuMeHeHue CBOWMCTB

;1 HENpepbIBHBIX QYHKIMHA 115
pelieHns 3ana4y

12 [IpuMeHeHue CBOMCTB

0 HENPEepbIBHBIX (DYHKIMHA 1151

pelieHus 3aaa4

12 = TlepBas u BTOpasi MpOU3BOHBIC
1 byHKIIUN

Onpenenenue,

12
reOMETPUUECKUICMBICIITPON3BOIH

2 .
oi

12 Omnpenenenue,
3 (U3UYECKUHCMBICTIIPON3BOTHON

12 YpaBHeHHE KacaTeIbHOM K
4 rpaduky QyHKIHH

12 YpaBHeHHE KacaTeIbHOU K
5 rpaduky GyHKIIH

12 = IlpousBojHBIEAIEMEHTAPHBIX (PYHK
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6 117071

12 [Ipon3BogHBIEIEMEHTAPHBIX PYHK 1

7 185071

12 [IponsBoaHas cymMBl,

3 MIPOU3BEJEHHUS], YaCTHOTO U 1
KOMITO3HITHU () YHKITHIA

12 [IponsBoaHas cymMBl,
MIPOU3BEJEHHUS], YaCTHOTO U 1

| KOMITO3UIIUH (PYHKITHIA

13 [IpousBogHass CyMMBI,

0 MIPOU3BEJEHHUS], YaCTHOTO U 1
KOMITO3UIIUH (PYHKITHIA

13 KoHnTtponbHaspaboTa: 1 1

1 "ITpousBogHas"

13 [ToBTOpenue, 060061ICHNE,

5 CHUCTeMaTU3alWsl 3HAHUM: 1
"VYpaBHenus"

13 [ToBTOpenue, 060061IeHNE,
CHUCTeMaTU3alWsl 3HAHUM: 1

3 "OyHkuun"

13

4 HToroBaskoHTpoIbHasIpadboTa 1 1

13

5 HToroBaskoHTpoIpHaspadboTa 1 1

13 [ToBTOpenue, 060061IeHNE, 1

6 CUCTeMaTHU3aIHI3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOIT'PAMME
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11 KJIACC
Ne KoanuecTtBouacon
Harausy DJIeKTPpOHHbIeM(PPoBHICOOPa30Ba
n Temaypoxka Be Kontpoabusbie  IIpakTuyeckue
YyeHus TeJbHbIepecypchl
/ ero  paGoTbl padoThI
n

[Ipumenenne npou3BOTHOM K
1 vccaeaoBaHuio (PyHKITUH Ha 1
MOHOTOHHOCTb U AKCTPEMYMBI

IIpuMeHeHne POU3BOIHOM K
2 nccaeaoBaHuio (PyHKITUN Ha 1
MOHOTOHHOCTb U AKCTPEMYMBI

IIpuMeHeHne POU3BOIHOM K
3 UCCIIEIOBaHMIO (PYHKIMI Ha 1
MOHOTOHHOCTb Y 3KCTPEMYMBI

[Ipumenenne npou3BOTHOM K
4 UCCIIEIOBaHMIO (PYHKIMI Ha 1
MOHOTOHHOCTb Y 3KCTPEMYMBI

[Ipumenenne npou3BOTHOM K
5 uccaeaoBaHuio (PyHKITUN Ha 1
MOHOTOHHOCTH U BKCTpeMYMBI

[Ipumenenne npou3BOTHOM K
6 uccaeaoBaHuio PyHKITUN Ha 1
MOHOTOHHOCTb U AKCTPEMYMBI

Haxoxneaue HaubOIbIIErO U
7 HaVMEHBIIIETO 3HAUEHUA 1

HenpephIBHON (YHKIIUU HA
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OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HaMMEHbIIIETO 3HAYCHUS
HeTMpepbhIBHON (DYHKITNHU Ha
OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HaMMEHbIIIETO 3HAYCHUS
HeTpepBIBHON (DYHKITNHU Ha
OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
10 HAaUMEHBIIIETO 3HAYECHUS
HENPEephIBHON (YHKITUU HA

OTpe3Ke

Haxoxneaue HaubOIbIIErO U
1 HAVMEHBIIIEr0 3HAYECHUS
HENPEephIBHON (YHKITUU HA

OTpe3Ke

Haxoxneaue HaubOIbIIErO U
12 HAUMEHBIIIEr0 3HAUCHUS
HENPEephIBHON (YHKITUU HA

OTpe3Ke

[Ipumenenre npou3BOIHOM IS
13 = HaxXOXIeHHS HAMITYYILero
pelieHus B MpUKJIAIHBIX 3a/1a4ax

[Ipumenenne npou3BOIHOM IS
14 HAaxO0KJICHUs HAWITy4IIEro
pelieHus B MpUKJIAIHBIX 3a/1ayax

15 [IpuMeHneHne MPON3BOTHOM JIJIst
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OTIpeJIeNIEHUs] CKOPOCTH U
YCKOpEeHHs IPoliecca, 3a1aHHOTO
bopmynoit unu rpadukom

[Ipumenenne npou3BOIHOM JJIs
16 onpeJieleHUsl CKOPOCTH U
YCKOpEHHUsI ITpoliecca, 3a1aHHOTO

bopmynoit unu rpadukom

17 Kommozunusdyakmmit

18  KomnozunuspyHkunit

19 Kommozunusdyakmmit

I'eomerpuueckue oopassl
20 ypaBHEHU Ha KOOPIUHATHON
TUTIOCKOCTH

I'eomerpuueckue oopassl
21 = ypaBHEHHMIi HA KOOPIMHATHON
TUIOCKOCTH

KonrponsHas padora:
22 "UccnenoBanue QyHKIIHIA ¢
MOMOIIIbIO TPOU3BOAHON"

[TepBooOpasnas,
23 OCHOBHOECBOMCTBOIIEPBOOOPA3HBI
X

[TepBoOOpa3HbIC AIeMEHTAPHBIX
24 dbynkuwmii. [IpaBuiia HaxoXIEHUS
epBOOOpa3HBIX

[TepBooOpasHbIe dEMEHTAPHBIX
25 ¢bynkuit. [IpaBuia HaXOXKICHUS

epBOOOpa3HBIX
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Wurerpain.

26
FCOMeTpI/I‘-IGCKI/II/ICMBICJII/IHTGI‘paJIa

Brrauciienue onpeaenéHHoro
27 uHTerpana mo ¢popmyne Hetotona-
Jleitbnuma

Brraucnienue onpenaenéHHoro
28 uHTerpana mo ¢popmyne Hetotona-
JleliOHMIa

IIpuMeHeHue nHTETrpaNIa U1
29 HaXOXKIEHNS IIOMIAIEN [IITOCKUX

¢uryp

[Ipumenenne unTerpana s
30 HaXO0XJIeHUS 00BEMOB
F€OMETPUUYECKHUX TEJ

31 [Tpumepsipemenuiigud pepenma

JIbHBIXYPaBHEHUU

39 [Tpumepsipemenuiigud pepenima
JIbHBIXYpaBHEHU

MaremaTHuecKkoe MOJCIINPOBaHNE
33 | peanpHBIX MPOIECCOB C TOMOIIIBIO
Qg depeHIMaIbHbIX ypaBHEHUN

KonrponbHas padora:

34 "ITepBooOpa3nas u uurerpan”

35 Tpuronomerpudeckue QyHKIINH,
WX CBOMCTBA U TpaduKu

36 Tpuronomerpuyeckue GyHKINH,

UX CBOMCTBA U rpaduKu

37 Tpuronomerpuieckue GyHKIINH,
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UX CBOMCTBA U rpaduKu

38

Tpuronomerpudeckue QyHKIINH,
WX CBOMCTBA U TpaduKu

39

Tpuronomerpudeckue GyHKINH,
UX CBOMCTBA U rpauKu

40

OT10op KopHEit
TPUTOHOMETPUYECKUX YPABHEHUI
C MOMOIIBIO TPUTOHOMETPHYECKOI
OKPYXHOCTH

41

OTt60p KOpHEH
TPUTOHOMETPUYECKUX YPABHEHUI
C TIOMOIIBIO TPUTOHOMETPUIECKON
OKPYXKHOCTH

42

OTt60p KOpHEH
TPUTOHOMETPHUYECKUX yPaBHCHUN
C TIOMOIIBIO TPUTOHOMETPUIECKON
OKPYXKHOCTH

43

OTt60p KOpHEH
TPUTOHOMETPHUYECKUX ypaBHCHUN
C MOMOIIBIO TPUTOHOMETPHYECKON
OKPYXKHOCTH

44

PemennerpuronomMeTpudecKuxHe
paBEHCTB

45

PCHIGHI/IeTpI/II‘OHOMGTpI/I‘-IeCKI/IXHe
paBEHCTB

46

PemennerpuronomeTpudecKuxHe
PaBEHCTB

47

PemenunerpuronomeTpudecKuxHe
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pPaBEHCTB

Kontponbras padota: "['padukn
TPUTOHOMETPHUYECKUX (DYHKIIHH.
TpuroHOMEeTpUIECKHEHEPABEHCTB

a

48

OcHOBHBIE MCTOJbI pCUICHUSA
IMOKa3aTCJIbHBIX HCPABCHCTB

49

50 OcHoBHBIC MCTObI pCHICHUSA

MOKa3aTCJIbHBIX HCPABCHCTB

51 OcHOBHBIE MCTOJbI pCUICHUSA

MOKa3aTCJIbHBIX HCPABCHCTB

OcHOBHBIE MCTOJbI pCUICHUSA
IMOKa3aTCJIbHBIX HCPABCHCTB

52

53 OCHOBHBIE METO/IbI pEUICHUS
norapuMUYECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pELICHUS
norapuMIUYECKUX HEPABEHCTB

OcHOBHBIE MCTOJbI pCUICHUSA

55
Jorapu(MUUECKUX HEPAaBEHCTB

56 OCHOBHBIE METO/IbI pEUICHUS
norapuMHUYECKUX HEPABEHCTB

OcHOBHBIE METOBI PELICHUS
MppalMOHATILHBIX HEPABEHCTB

57

OcHOBHBIE METOBI PELICHUS
UppalMOHATILHBIX HEPABEHCTB

58

OcHoBHBIC MCTObI pCHICHUSA

59

HMPPALMOHAIIBHBIX HEPABEHCTB
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OcHoBHBIC MCTObI pCHICHUSA

60 UppalOHATLHBIX HEPABEHCTB

61 I'padguueckue MeTo bl peLIeHus
UppalMOHAIBHBIX YPaBHEHHH

62 I'paduueckue MeTOIbI peLICHUS
UppalMOHAIbHBIX YPaBHEHHM

63 I'paduueckue MeTOIbI peLICHUs
II0KA3aTeNIbHBIX YPAaBHEHUHN

64 I'padguueckue MeTo bl peLIeHus
MOKa3aTeJIbHbIX HEPABEHCTB

65 I'paduueckue MeTOIbI peLIeHUs
Jorapu(pMUUECKUX ypaBHEHUN

66 I'paduueckue MeTOIbI peLICHUs
Jorapu(pMHUUECKUX HEPABEHCTB

67 I'padguueckue MeTo bl peLIeHus

Jorapu(MUUECKUX HEPaBEHCTB

I'padmueckue MeToAbl pemieHus
68 MOKa3aTeIbHBIX U
JOTapuPMHUUECKUX YpaBHECHHI

I'padmueckue MeToAbl pemieHus
69 MOKa3aTeIbHBIX U
norapuMUYECKUX ypaBHEHUN

I'padrueckue METOIBI PEIICHHUS
70 [IOKAa3aTeJIbHBIX U
JorapupMHUUECKUX HEPABECHCTB

I'padmyeckue METOABI pelIcHUS
71 [IOKa3aTeJIbHBIX U

Jorapu(MUUECKUX HEPAaBEHCTB
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72

KonrponbHas padora:
"HppannoHaibHbIe,
[I0Ka3aTeIbHbIE U
norapudmMudeckue HepaBeHcTBa"

73

KowmmiekcHbie yucna.
AnreOpanueckas u
TPUTOHOMETpHUECKask POPMBI
3aIMCH KOMIUIEKCHOTO YHCTa

74

KommiekcHeie uncina.
AnreOpanueckas u
TPUTOHOMETpHUECKasi POPMBI
3aIMCH KOMIUIEKCHOTO YHCTa

75

Apudmerndeckue orneparuu ¢
KOMIUIEKCHBIMHU YHCIIaMHU

76

Apudmerndeckue orneparuu ¢
KOMIUIEKCHBIMHU YHCIIaMHU

77

N300pakeHNe KOMITIEKCHBIX
4yyCesl Ha KOOPAUHATHOU
IIJIOCKOCTH

78

N3o0pakeHne KOMITJIEKCHBIX
YUCeJl Ha KOOPAWHATHOMN
MIJIOCKOCTH

79

®opmyna Myaspa. Kopuu n-oit
CTETEeHU U3 KOMILJIEKCHOTO Yuciia

80

®opmyna Myaspa. Kopau n-oit
CTEINEHH U3 KOMIUIEKCHOTO YHcia

81

[IpruMmeHeHne KOMIUTEKCHBIX
YHCeN ISl pelIeHUS PU3NIECKUX
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1 FCOMCTPUUCCKUX 3adaqd

KontponbraspaboTa:

82 n n
KomiiekcHrleuncia

83 = HarypanbHble u neabpiedncia

84 Harypanbnble u niensieuncia

85 IIpuMeHeHue IpU3HAKOB
JEIIMMOCTH LIEJIBIX YHCEI

86 IIpuMeHeHne IpU3HAKOB

JACIIMMOCTH LCIBIX YUCCII

[IpumeneHne npu3HaKoB
87 neauMocTH nenbix gucen: HOJl u
HOK

[IpumeneHne npu3HaKoB
88 neauMocTH nenbix gucen: HOJl u
HOK

IIpuMeHeHne IpU3HAKOB
89 JIEJIMMOCTH IEJIBIX YUCEII; OCTATKHU
10 MOYJTIO

IIpuMeHeHne IpU3HAKOB
90 JIEJIMMOCTH IEJIBIX YUCEII; OCTATKHU
0 MOJTYJTFO

[IpumeneHne npu3HaKoB
JEIMMOCTH LIEJIbIX YHCE:

91
AJITOpUTM EBK.]'II/I[[a AJIg pCIICHUA
3a1a4 B LCJIbIX YHUCIaX

92 Kontponbnas padota: "Teopust

HeNbIX yucen"

93  Cucrema u COBOKYITHOCTb
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ypaBHeHUN. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUS

CucreMa 1 COBOKYITHOCTb
94 ypaBHeHU. PaBHOCHIIbHBIE
CHUCTEMbBI U CUCTEMBI-CIICICTBUS

OcHOBHBIE METOBI PELICHUS
95 CHUCTEM M COBOKYITHOCTEH
palMOHANBHBIX YPaBHCHUI

OcHOBHEIE MCTObI pCHICHUSA
96 CHUCTEM M COBOKYITHOCTEH
UppaIMOHAIEHBIX YPaBHEHHH

OCHOBHBIEC METO/IbI PEILICHHS
97  cucTteM M COBOKYIHOCTEH
MOKa3aTeNIbHBIX YPaBHEHHI

OCHOBHBIE METOBI PEIICHHS
98  cucrteM M COBOKYIMHOCTEH
II0KA3aTEeNIbHBIX YPAaBHEHUHN

OCHOBHBIE METOJIbI PEIICHUS
99 CHUCTEM M COBOKYITHOCTEH
JOTapuPMHUUECKUX YPaBHECHHI

OcHoBHBIC MCTObI pCHICHUSA

(Z;O CHUCTEM M COBOKYITHOCTEM
Jorapu(MUUECKUX ypaBHEHUN
[IpuMeHeHne CUCTEM K PELIEHUIO

10 MaTeMaTUYeCKUX 3a1a4 U 3a/1a4

1 U3 pa3iaMyuHbIX o0JacTel HayKHu U

peasbHOM JKU3HU, HHTEPIIPETALIHS
MOJIYYEHHBIX PE3yIbTaTOB
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IIpumeHeHNnEe CUCTEM K PELIEHUIO
10 MaTeMaTHYECKHX 3a7a4 U 3aJa4
U3 PA3IMYHBIX 00JIaCTeH HAYKU U
peanbHON )KU3HU, UHTEPIIPETALUS

MOJIYYEHHBIX PE3yIbTaTOB

IIpuMeHeHre HEPAaBEHCTB K
PELIEHNI0 MaTEMaTHYECKHX 3a]a4
10 = w3amay U3 pa3nUYHBIX 00IacCTeH
3 HayK{ U peaIbHOM JKU3HH,
MHTEpIpEeTalys MOJy4eHHbIX
pe3yIbTaToB

KonrtponsHas pabdora: "Cucremsl
10 = panuoOHANBHBIX, HPPAIMOHATBHBIX
4 MOKa3aTeIbHBIX U
morapu(MUIECKUX ypaBHEHUN"

10 PannoHanbHbICypaBHEHUS C
5) napameTpamu

10 PanmonansHBIEHEpaBEHCTBA C
6 napameTpamMmu

10 PanmonansHBIECUCTEMEI C
7 napameTpamMmu

10 UppaumonanbHble ypaBHEHHUS,
8 HEpaBEHCTBa C TapaMeTpamMu

10 HppanmonaibHBIECHCTEMBI C
9 napameTpamMmu

11 [TokazaTenpHBIC YpaBHEHUS,
0 HEPaBEHCTBA C TTapaMeTpaMu

11 Iloka3zaTrenbHBIECUCTEMEI C
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1 rapameTpamu

11 Jlorapudmudeckue ypaBHEHUS,
2 HEPaBEHCTBA C TTapaMeTpaMu

11 = JlorapudMHUYECKHECUCTEMBI C
3 napameTpamu

11 TpuronomerpudecKkueypaBHEHUS
4 C mapameTpaMu

11 TpuronomeTpruiecKueHEPABEHCTB
5 a c mapaMeTpamu

11 TpUroHOMETPUYECKUECUCTEMBI C
6 napameTpamu

[TocTpoenue u uccnenoBaHue

11 MaTeMaTHUEeCKUX MoJeleit

7 peanbHBIX CUTyalUi C IIOMOLIBIO
YPAaBHEHUH € ITapaMeTpamMu

[TocTpoenue u uccnenoBaHue
MaTeMaTHYEeCKUX MoJeIei

;1 peaJbHBIX CUTYalHi C TOMOILBIO
CUCTEM YPaBHEHUH C
rapaMmeTpamu
[TocTpoenue u uccneaoBaHue

11 MaTeMaTHUYECKNX MOJIeIeH

9 peaNbHBIX CUTYalHi C TOMOILBIO

CUCTEM YPaBHEHUH C
rapameTpamu

12 Kontponbnas padota: "3agauu ¢
0 napameTrpamu”

12 [ToBTOpenue, o600mIEeHNE,
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1 CHCTeMAaTH3aIMs 3HaHUM:
"VpaBHeHus"

12 [ToBTOpenue, o600IIEeHNE,

5 cucTeMaTH3alus 3HaHUH

"VpaBHeHus"

[ToBTOpenue, o600mIEeH e,
12 CUCTEMAaTH3aINA 3HAHUIL:

3 "YpaBHeHHs.
CucremblypaBHEHUI"

12 [ToBTOpenue, o600IIEeHNE,

4 cucTeMaTH3alus 3HaHUH
"HepaBencrna"

12 [ToBTOpenHue, 06001IeHNE,

5 CHCTeMAaTH3aIMs 3HaHUM:
"HepaBencrna"

12 [ToBTOpenHue, 06001IeHNE,

6 CHCTeMAaTH3aIs 3HaHUM:
"HepaBencrsa"

12 [ToBTOpenue, 0600IIEeHNE,

7 cucTeMaTu3alus 3SHaHUH
"IIponsBojHas u €€ npuMeHeHue"

12 [ToBTOpenue, o600IIEHNE,

3 cucTeMaTu3alus 3SHaHUH
"I[IpousBoaHas u e€ mpuMeHeHue"

12 [ToBTOpenHue, 06001IeHNE,

9 cucTeMaTu3alus 3HaHUH

"I[IpousBoaHas u e€ mpuMeHeHue"

13 [ToBTOpenue, 06001IeHNE,
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0 CUCTEMaTH3aIlUs 3HAHHH:
"NuTerpan u ero npuMeHexue"
13 [ToBTOpenue, o600IIEeHNE,
1 CUCTEMAaTH3aINA 3HAHUIL: 1
"Oyakuun"
13 [ToBTOpenue, o600mIEeHNE,
5 CUCTEMAaTH3aINA 3HAHUIL: 1
"®yHkun"
13 [ToBTOpenHue, 06001IeHNE,
3 CUCTEMAaTH3aINA 3HAHUIL: 1
"®yHkun"
13
4 HToroBasikoHTpoIbHasipaboTa 1
13
5 HroroBasikoHTpobHasspadoTa 1
13 [ToBTOpenue, 06001IeHNE, 1
6 CUCTEMAaTH3ALUI3HAHUHA
OBUIEE KOJIMYECTBO YACOB I10 136
ITPOIT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Marematuka: anrebpa U Hauajia MaTeMaTUIECKOTO aHaIN3a, FeOMETPHSI.
AnreOpa ¥ HayaJla MaTeMaTuueckoro ananuza, 10-11 kmaccel/ Anumos 11LA.,
Komnsarun F0.M., TkaueBa M.B. u apyrue, AKIiuoHepHOE 00IIIECTBO

«3marensctBo «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://resh.edu.ru/collection/?category=1

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/11/
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JOKYMEHT NOJANUCAH DJIEKTPOHHOW NOANNUCBIO
HOAJIUHHOCTD JOKYMEHTA INIOATBEPK/IEHA.

<o N IMPOBEPEHO B IIPOI'PAMME KPUIITOAPM.

moAIINCH

O6wuit ctaTyc nognucu: Noanuce BepHa

CeptuduKar: 009629ADD2EF978FB064762DEA8F125F63

Bnapeneu: CrapkuH Cepreit lembaHosuY, CtapkuH, Cepreit lembaAHOBWY,
ussur3l@yandex.ru, 251101806477, 04545488475, MYHUUUMNANBbHOE
BIOAXETHOE OBLLEOBPA3SOBATE/IbHOE YYPEKAEHWNE "CPEAHAA
OBLLEOBPA3OBATE/IbHAA LUKOMA Ne 31" I.YCCYPUUCKA YCCYPUNCKOTO
FOPOAOCKOIO OKPYTA, AnpekTtop, Yccypuiick, Mpumopckuii kpan, RU

UspaTtennb: KasHayencTtBo Poccum, KasHaueinctso Poccuu, RU, r. Mocksa, bonbLioi

Cpok peiictBus:

[arta u Bpemsa co3pgaHusa IM:

31aTOYCTUHCKUI Nepeynok, 4. 6, ctpoenne 1, 1047797019830, 7710568760,
77 MockBa, uc_fk@roskazna.ru
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