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INOACHUTEJIbBHAS 3AIINCKA

YueOHblil Kypc «Anrebpa M Hayajla MaTeMaTHYECKOTO aHAJIM3a» SIBISCTCS OJHUM W3
HauOoJiee 3HAUYUMBIX B IIPOrpaMMe CpeJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH 00ecIeYnBaeT UHCTPYMEHTAIbHYIO 0a3y [Uld U3y4eHHsI BCEX €CTECTBEHHO-HAYYHbIX
KypCOB, a C JPyroif CTOPOHBI, JOPMUPYET JIOTHUECKOE U aOCTPAKTHOE MBIIIIEHUE 00yIarOIIUXCSI
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CJIOBECHOCTH M JAPYIMX IUCHMIUIMH. B paMkax pgaHHoro ywyeOHOro kypca oOywarolmiuecs
OBJIA/IEBAIOT YHUBEPCAIbHBIM SA3BIKOM COBPEMEHHOM HayKH, KOTOpas (hOpMyIHpyeT CBOU
JOCTIDKEHUS] B MAaTEMaTHYEeCKOH Gopme.

VYueOHblll Kypc anreOpbl M Hauyal MAaTeMAaTHYECKOro aHaIM3a 3aKJIa[JbIBACT OCHOBY JUIf
YCIIEIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKU, XUMHUH, OMOJIOTUH, TIOHUMaHHsI OCHOBHBIX TEHIECHIMH
Pa3sBUTHSI SKOHOMHKH U OOIIECTBEHHOM »H3HH, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIHOJB30BATh WX JUIS JAIbHEHIIEro
00pa3oBaHUs U B MOBCETHEBHON KHU3HU. B TO e Bpems oBJaieHHe aOCTPaKTHBIMHU M JIOTHYECKH
CTPOTUMH KOHCTPYKLHMSAMH aJareOpbl 1 MaTeMaTUYECKOI0 aHalM3a pa3BUBAeT yMEHUE HAaXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD, JOKA3bIBaTh YTBEPKIEHHS C IIOMOLIbI0 MHIYKIIUU
U paccy’kAaTh JEAYKTHBHO, HCIIOJIB30BAaTh 0000OIIEHNE U KOHKPETH3AIUIO, a0CTparupoBaHue u
aHaJIoOTHIo0, GOpMHUpPYET KpEeaTUBHOE U KPUTUIECKOE MBIIIIJICHUE.

B xonme u3ydenus yueOHOro kypca «AureOpa M Hadajga MaTeMaTHYECKOrO aHaIU3a»
oOyyarolyecsi IMOJIy4aloT HOBBIM ONBIT pelleHHs MNPHUKIAJHBIX 3aJad, CaMOCTOSTEIbHOIO
MOCTPOCHHUS MATEeMaTHYECKUX MOJENEH pPEaNbHbIX CHTYallMd, WHTEPIPETAlMH MOJYyYSHHBIX
peIIeHM, 3HAKOMATCSI ¢ MPUMEpPAMU MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUpOJE, HAYKE U
UCKYCCTBE, C BBIJAIOIIUMUCS MaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

Y4eOHblll Kypc 00J1aaeT 3HAYUTENbHBIM BOCHHMTATENIBHBIM IMOTEHIHAJIOM, KOTOPBIH
peanu3yercss Kak uepe3 y4deOHbBII MaTepHuain, CHOCOOCTBYIOMMN (OPMHUPOBAHHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
IPOJOJDKUTEIBHON  KOHIIEHTpPAllMM  BHHUMAHHs, CAaMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIYUYEHHBINA pe3ysbTaT.

B ocnoBe meronuku oOydeHus: anreOpe M HadajgaM MaTeMaTHYECKOTO aHAIM3a JISKUT
NeSITeTLHOCTHBIN MMPUHIUT 00Y4IEHUSI.

B crpykType yueOHOro Kypca «Anredpa U Hadana MaTeMaTHYeCKOro aHAJIN3a» BbIJEIIECHbBI
CJIEAYIOIINE CO/EP)KATeIbHO-METOJMUecCKue JIUHUU: «Yucna u BblUMCIEHUs», «DyHKIUM U
rpadukny, «YpaBHEHHS U HEpaBeHCTBay, «Havana MaTeMaTn4eckoro aHanm3ay, «MHOKECTBa U
Joruka». Bce OCHOBHBIE COlepIKaTEIbHO-METOJMUECKUE JTMHUN U3Y9at0TCsl Ha TIPOTSHKESHUH JIBYX
JeT 00y4eHusl Ha ypOBHE cpeliHero o0Iiero oopa3oBaHus, €CTECTBEHHO JIOTOJIHSAS YT Apyra u
MOCTENIEHHO HACHIIAasiCh HOBBIMH TeMaMM U pazaenamu. [laHHbIM yd4eOHBIH Kypc sBiseTcs
MHTETPAaTHBHBIM, IMTOCKOJBKY OOBETUHSET B ceOe comepikaHue HECKOJIBKHX MaTeMaTHYeCKHX
JCIIATUTAH, TaKUX Kak anre0pa, TPUTOHOMETPHsI, MAaTEeMaTHUECKUI aHAIN3, TEOPHS MHOXKECTB,
MaTeMaTHuecKas joruka u apyrue. [lo Mepe Toro kak oOydaromuecst OBIIaJeBalOT BCE Ooee
MIMPOKMM MaTeMAaTUYEeCKUM almapaToM, Yy HHX I[OCJeI0BaTelbHO (OpMHUpPYeTCs U
COBEPILEHCTBYETCS YMEHHE CTPOUTh MaTEMATHIECKYIO0 MOJIENb pEalTbHOW CUTYAINH, IPHMEHSTh
3HaHWS, TIOJyUYeHHbIE TpPU HW3YYEHHUH YYeOHOro Kypca, I PEIIeHHS CaMOCTOSITEIhHO
chopMyITHPOBAHHONW MaTeMaTHUECKON 3aj]auH, a 3aTeM WHTEPIPETUPOBATh CBOW OTBET.

ConeprxaTenbHO-MeTOANYEeCKast TMHUA «HHCIa U BBIYUCICHU» 3aBepIlaeT (HopMupoBaHue
HaBBIKOB HMCIOJB30BAHUS JIEHCTBUTENBHBIX YHCEN, KOTOpOe OBUIO HAauaTO Ha YPOBHE OCHOBHOTO



obmero obpazoBanus. Ha ypoBHe cpemnero obmiero oopazoBanus 0co00€ BHUMaHUE yIEISIETCS
(I)OpMI/IpOBaHI/IIO HaBbBIKOB pallMOHAJIbHBIX BBI‘IHCHCHHP'I, BKIIIOYAKOIIHUX B CG6$I HUCIIO0JIBb30BaHUC
Pa3InYHbIX q)OpM 3alMCu 4uciia, yYyMCHHUC [CJIaTb MNPUKHUIKY, BBIIIOJJHATH HpI/I6JII/I)KéHHBI€
BBIUMCJICHUSI, OLIEHUBATh YMCIIOBBIE BBIpaXKEHUS, paboTaTh ¢ MaTeMaTHYECKUMH KOHCTaHTAMHU.
3HaKOMbIE 00y4YaIOUIMMCSI MHOXKECTBA HATYPAJbHBIX, 1[EJIbIX, PALIMOHAIBHBIX U JEHCTBUTEIbHBIX
YHUCCJI OOIIOJIHAKTCA MHOXKCECTBOM KOMIIJIICKCHBIX YHUCCII. B KaXJI0M H3 3THX MHOXKCECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE €My crenu(UYecKue 3aJa4d U ONepalu: ACJICHUE Halelo,
ONEpUPOBAHUE OCTaTKaMH HAa MHOKECTBE LIEJBIX YHCEN, 0COOble CBOMCTBA pallOHAIbHBIX U
UPpALMOHATIBHBIX YKCeN, apu(METHUYECKHE ONepalliy, a TAK)Ke U3BJICUCHUE KOPHS HATYpaJbHOM
CTETIEHH Ha MHOXKECTBE KOMIUIEKCHBIX uucelsl. biaromapst mocienoBaTelbHOMY pPaCIIMPEHUIO
Kpyra HUCHOJIb3YCMbIX YHCCI U 3HAKOMCTBY C BO3MOKHOCTSAMHU UX HNPHUMCHCHUSA Ui PCUHICHUA
pa3IMyHBIX 337a4 (popMHpyeTcs MpeAcTaBIeHUE O eAMHCTBE MaTeMaTHKU KaK HAyKU U €€ poJid B
MOCTPOCHUU MOJIEJIeH pealbHOTO MHPa, IIUPOKO UCHIOIB3YIOTCS 0000IIeHHE U KOHKPETH3AIHUA.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCs HA MPOTSHKEHUH BCEro OOydeHHs Ha
ypOBHE cpenHero oOmero o0pa3oBaHUs, IOCKOJIBKY B KaxaoMm paszaene I[Iporpammsl
MPEeyCMOTPEHO pEellIeHuEe COOTBETCTBYIOIIUX 3ajad. B pe3ynbpTare oOywaroniyecsi OBIaJeBalOT
pa3IMYHBIMM  METOJaMH PpEUICHHS pPalMOHANBHBIX, HWPPALUOHANBHBIX, IOKA3aTEJbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3a1ad,
COACpKAIIMX IMMapaMCTPhI. HOJ’IyLIeHHI)Ie YMCHHUA HIHMPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
GbyHKIMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PEIICHUH NMPUKIAIHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJBIINX U HAMMEHBIIUX 3HaYeHUi GyHKiuu. [lanHas comepkareiabHas TUHUS BKIIOYAET B
ce0s1 Tarkke (GOpPMHpPOBAHWE YMEHHUH BBINONHATH Pacd€Thl MO Qopmynam, Mpeodpa3zoBaHUs
PpaluOHAJIbHBIX, UPPAIUOHAIIBHBIX U TPUTOHOMETPUUCCKHUX BLIpB,)KGHHfI, a TaKxXe BBIp&)KCHHfI,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOIUT JalibHElllee pa3BUTHE AITOPUTMHYECKOTO U aOCTPAaKTHOIO  MBIILICHUS
oOyJarouxcsi, OpMHUPYIOTCS HABBIKH JIEYKTUBHBIX PACCYKICHHUM, padOThI C CUMBOJIbHBIMU
dbopmamu, TIpeCcTaBICHNUs] 3aKOHOMEPHOCTEH M 3aBHCHUMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraeTr 3QpQGeKTUBHbIE HHCTPYMEHTHI JJIS1 PELICHHs PAKTHUYECKUX M €CTECTBEHHO-
HaYYHBIX 3aJa4, HarJsAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopepxarenpbHo-MeTouyecKass JUHUS «DYyHKIMHM U TpadUKU» TECHO MEPEIIeTaeTcs C
JIPYTUMH JJHHASIMHA Y9€0HOTO Kypca, TOCKOIBKY B KAKOM-TO CMBICIIE 33/1aET MOCIIEI0BATEILHOCTD
u3ydeHuss Martepuana. l3yyeHwe cCTemneHHOW, TIOKa3aTeNbHOM, Jorapupmuueckod u
TPUTOHOMETPHUUYECKUX (DYHKIHI, UX CBOMCTB M IpaUKOB, HCHIOIb30BaHNE QYHKIMN JUIs peIIeHHs]
3a/1a4 U3 IPYyruX y4eOHBIX MPEJAMETOB U PEAThHOM KU3HHU TECHO CBSI3aHO KaK C MATEMAaTHUYECKUM
AQHAJIM30M, TaK U C pelIeHHEeM ypaBHEHHH 1 HepaBeHCTB. [Ipu aTOM GoJbII0€ BHUMAHUE YAETIAETCS
(bopMHpPOBaHUIO YMEHHSI BBIpaXKaTh (hOpMyIaMH 3aBUCUMOCTH MEX/y Pa3IMUHbIMU BETUUYNHAMH,
UCCIIeIOBaTh MOJy4YeHHble (YHKIMH, CTPOUTh UX rpadukd. Matepuas 3Toil conepkaTeabHOR
JIMHUHW HACJICH HAa Pa3BUTHC YMGHI/II\/’I W HAaBBIKOB, ITO3BOJIAIOIIHNX BBIPAXKATh 3aBUCUMOCTU MEXKOY
BEJIMYMHAMU B pa3IU4HON (opMe: aHaIUTHUYECKOH, rpapuueckoil u cioBecHOM. Ero mzyuenue
CHOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETHU3AI1H, UCTIOJIb30BAaHHUIO aHAIOTUH.

ConepxatenpHast muHAS «Hadama mMaTteMaTWdecKoro aHajmn3ay TO3BOJISIET CYIIECTBEHHO
paCcinpUTh KPYT' KAK MAaTEMATHYCCKUX, TaK U IIPUKIIAIHBIX 3aaa4, JOCTYITHBIX O6yanOHIHMCSI, TakK
KaK y HHUX MOSIBJIIETCSI BO3MOXXHOCTb CTPOUTH IpaUKH CIOXKHBIX (DYHKIHH, OompenensTh UX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHUS, BBIUUCIATE TUIOMEAAN GUryp u oObEMBI Tel, HAXOAUTh
CKOPOCTH W YCKOpeHHs TporeccoB. [laHHas cojaepkaTenbHasi JHHHUS OTKPBHIBAET HOBEIC



BO3MOKHOCTH ITIOCTPOCHMS] MATEMATHYECKUX MOJEIIEH PEANIbHBIX CUTYallul, I03BOJISIET HAXOIUTh
HaWjyyllee pEHIeHUEe B NPUKIAJAHBIX, B TOM YHCIE COLMAIbHO-IPKOHOMHYECKHUX, 3aJadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTHYEeCKOrO aHaJIM3a CIOCOOCTBYET Pa3BUTHIO abCTPAaKTHOTO,
(bopManbHO-JIOrMYECKOT0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUN paclo3HaBaTh
MPOSIBJICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE U ucKyccTBe. OOyuaromiuecs y3HAIOT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYyYCHHBIX B XOJ€ Pa3BUTHS MAaTEeMaTHUKU KaK HAyKH, U 00 HX
aBTOpax.

CopepxarenbHo-MeToAUYECKas TUHUS «MHOKECTBA U JIOTHKa BKIIIOUAET B €051 3JIEMEHTHI
TEOPUM MHOXECTB M MATEMaTUYECKOM JIOTUKU. TeOopeTHKO-MHOKECTBEHHBIE MPE/ICTABICHUS
IPOHM3BIBAIOT BECh KYPC IKOJIBHOM MaTeMaTHKH M IPEJIaraloT Hanbosiee yHUBEepCabHBIN A3BIK,
OOBEAMHSIONIMNM BCE pa3fesibl MaTeMAaTUKUM M €€ MPWIOKEHWH, OHM CBSI3bIBAIOT pa3HbIC
MaTeMaTU4eCcKHe IUCUUIUIMHBI M HMX NPUIIOKEHHS B eauHoe uenoe. Iloaromy BaxkHO naTh
BO3MOXXHOCTh OO0Yy4YaroleMycsi MOHUMaTh TEOPETUKO-MHOXKECTBEHHBIH S3bIK COBPEMEHHOMN
MaTEMaTUKHU U UCIIOJIb30BATh €T0 I BBIPAXKEHMsI CBOMX MbICIEH. J[pyruM Ba)KHBIM IPU3HAKOM
MaTEeMATHKU KaK HAyKH CJEIyeT TNPU3HATh CBOWCTBEHHYIO €H CTPOroCTh OOOCHOBAaHUH U
CJIEIOBAHME ONpPEAEIEHHBIM IIPAaBUIaM IMOCTPOCHUS J10KA3aTEIbCTB. 3HAKOMCTBO C 3JI€MEHTaMu
MaTeMaTUYECKON JIOTUKU CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS OOYYaroUIXCs,
MO3BOJISIET MM CTPOUTH CBOU PACCYKICHHS Ha OCHOBE JIOTHUECKUX MpaBMil, (GOPMUPYET HABBIKU
KPUTUYECKOTO MBIIIUICHHS.

B yue6HOM Kypce «Anredpa n Havyajga MaTeMaTHYECKOTO aHaIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJIETUPOBaHUs, KOTOpBIE TMPHU3BAHBI CIIOCOOCTBOBATH (POPMUPOBAHUIO
HAaBBIKOB [TOCTPOECHUSI MOJIETIEH PEeabHBIX CUTYyallMi, UCCIEA0BAHUS 3TUX MOJEIEH ¢ MOMOILBIO
ammapara aiareOpbl U MaTeMaTH4YecKOro aHaln3a, WHTEPHPETAIllMH IOJYYEeHHBIX pPEe3yJbTaToB.
Takue 3amaHusl BIUIETEHbl B KaXAbld W3 PA3[ENIOB MPOrPAaMMBbl, IMOCKOJIbKY BECh MaTepHall
yu4eOHOro Kypca IIMPOKO HCIONB3YeTCs JUIsl pElIeHUs NPUKIagHbBIX 3aaad. [lpu pemienuun
peaJIbHBIX MPAKTUYECKUX 3aa4 00y4daroluecs pa3BUBatOT HaOI0JaTeIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbcs, UCIOIb30BaTh aHAIOTHIO, 00001IaTh 1 KOHKPETU3UPOBATh
npobiemy. JledarenpbHOCT, MO (OPMHUPOBAHHIO HABBIKOB pEIICHUS MPHUKIAJHBIX 3a/1a4
OpraHusyercss B TIIpollecce M3Yy4YeHHs BceX TeM YydeOHoro kypca «Anrebpa u Havana
MaTeMaTUYeCKOT0 aHaJIu3ay.

Ha uzyuenne yuebHOoro kypca «Anredbpa u Hauajaa MaTeMaTUueCKOro aHAJIN3a» OTBOJIUTCS
272 gaca: B 10 xmacce — 136 yacos (4 daca B Hezieno), B 11 kimacce — 136 yacoB (4 4aca B HEJIENIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie ynciaa. OOBIKHOBEHHBIE M JECATUYHBIE TPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB I pEIIeHHUs TPUKIIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JeiicTButenpHple yncna. ParyoHanbHble M HppaldOHANIbHBIE yucia. Apudmernyeckue
OIepalyy C JEUCTBUTEIBHBIMU 4YHCIaMU. MOIyib NEUCTBUTEIBHOIO YHUCIIA U €ro CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenens ¢ 1enbiM nokazateneMm. bunom Herotona. Mcnonbp3oBanue moaxosiieii hopmbl
3aMcH JEHCTBUTENBHBIX YHUCEN ISl PEIICHUs TPAKTUUYECKUX 33]1a4 U IIPEJICTaBICHNS JaHHbBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CBoiicTBa Jiorapudma. J[eciTHIHBIC U HATYpATbHBIC JIOTAPU(PMBL.

CuHyC, KOCHHYC, TaHT'€HC, KOTAHT€HC YHCJIOBOI'O apryMeHTa. ApPKCHUHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxzaecTBa M TOXAECTBEHHbIE NpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb YypaBHEHHUS.
PaBHOCMIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcCHOBHBIE METOBI PEUICHUS LENbIX U IPOOHO-pAllHOHATBHBIX YPaBHEHUN U HEPABEHCTB.
MHorouieHsl 0T OIHOW IepeMeHHOM. JleneHrie MHOrouJieHa Ha MHOTO4WIEH ¢ ocTaTkoM. Teopema
be3y. MHoOrowIeHs! ¢ 1ienpiMu kKoddduruenramu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKAIINX CTENEHH U KOPHH.

HppanmonaneHele ypaBHeHUs1. OCHOBHBIE METO/BI PELICHHS] UPPALIUOHAIBHBIX YPaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, COlepKalIiX Jorapudmsl.

Jlorapudmuueckue ypaBHeHHA. (OCHOBHBIE METOJbl pEHICHUS JIOTapUPMHUUECKUX
YpaBHEHUM.

OcHoBHBIE TpHUroHOMeTpHueckue ¢opmyisl. [IpeobpazoBaHue TPUTOHOMETPHUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemienne cucteM IMHEHHBIX ypaBHEHMH. Marpuia CHCTEMBl JIMHEHHBIX YpPaBHEHMM.
Onpenenurens MaTtpuipl 2X2, €ro reOMETPUYECKHH CMBICI M CBONCTBA, BBIYUCIIEHHE €T0
3HAYEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEIICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHMH. Pemenne
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWMHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MO/JIEH C MTOMOUIBIO0 MAaTPHUIL U ONIpEAETUTENEH.

[TocTpoeHne MaTeMaTHYECKUX MOJEJIEN pealbHOM CUTYyallud C IMOMOIUBIO YPaBHEHHH U
HepaBeHCTB. [ [puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTHUECKUX 3a7a4 U 3a/1a4
U3 pa3IMyuHbIX 00JacTel HAyKU U peaibHOM JKU3HHU.

DyHKIUHN U TPadUKH

OyHkius, crnocobbl 3amaHus (yHkuuu. B3aummuHOo oOpaTHble ¢QyHKIMU. Kommosumms
¢ynkuuit. ['paduk pynkunun. DnemeHTapHbIe Ipeodpa3zoBaHus IpapuKoB (HyHKIMMA.



OO6nacth onpeneneHuss 1 MHOKECTBO 3HadeHuW GyHkuuu. Hynu dyakmuu. [IpomexyTku
3HaKonocTosHcTBa. UETHbie n Heu€éTHhle QyHKUUU. [lepuogmueckue ¢yHkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBagpaTuyHasi ¥ JpOOHO-ITHHENWHAs QYHKIUU. DJIeMEHTapHOE UCCIIeIOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

CrenenHass pyHKIMsI C HaTypaJbHBIM M IelbIM IOKa3ateneM. EE€ cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas u norapupmudeckas GyHKIUHU, UX CBOMCTBA M rpaduku. Mcnons3oBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

Tpuronomerpuyeckass OKPYXHOCTb, OINpEIeIEHUEe TPUTOHOMETPUUYECKUX  (YHKIIHI
YHUCJIOBOT'O ApPryMEHTA.

OyHKIIMOHATBHBIE 3aBUCHMOCTH B PEAJIbHBIX MPOLECcCcax U sBIEHUX. ['paguku peanbHbIX
3aBUCHMOCTEH.

Hauyana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3aJjaHUs MOCIIe0BaTeNbHOCTEH. MeToa MaTeMaTuuecKoi
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas — mporpeccur.  beckoHeuHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma OecKOHEUHO YOBIBAIOLIEH reOMETPHUYECKON MpPOTPECCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable pyHKIMH U UX cBOMicTBA. Touku pa3peiBa. ACUMOTOTHI IpaUKOB (PYHKIIUHA.
CaoiicTBa (hyHKIIMH HENPEPBHIBHBIX HA OTpe3Ke. MeToa MHTEPBAIOB sl peUICHHs] HEPABEHCTB.
[IpumeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIUHN IS PEIICHHS 3a/1a4.

[TepBas u BTOpast mpousBoAHbIe GyHKIMU. OnpeneneHne, TeOMETPUISCKUNA U (HU3NIECKUI
CMBICT POU3BOAHON. YpaBHEHHUE KacaTelbHOM K rpaduKy QyHKIIUH.

[Tpou3BoHbIE 3eMeHTapHBIX QyHKIM. [Ipon3BogHASI CyMMBI, TPOU3BEIEHUS, YACTHOTO U
KOMIO3UIMH (PYHKINH.

MHo:xecTBa U JIOTHKA

MHoXecTBO, onepali HaJ, MHOKECTBAMHM M MX CBOMcTBa. J(marpammel Ditnepa—Benna.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Julis ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOr0 00BEKTA, CIIE/ICTBUE, JOKA3aTEIbCTBO,
PaBHOCUJIbHBIE YPaBHEHUS.

11 KJIACC

Yucsa v BbIYUCICHUSA

Harypanbuble u uensie uucna. IlpuMeHeHHE NPU3HAKOB JEIMMOCTH LIEJbIX YHUCEN,
HanOonpmmi oot nemutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB MO MOAYJI0, airopuT™Ma EBKIMIa 7151 penieHust 3a1a4 B LEJIbIX YHCIaxX.

KommiekcHple uucna. AnreOpanueckas © TPUTOHOMETpUYecKas (QOpMBbI  3amUCH
KOMIUIEKCHOTO Yucia. ApudMETHYECKHe ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM mtockocTh. @opmyna Myaspa. KopHu N-oii cTenenu u3



KOMIUIEKCHOTO uucia. [IpruMeHeHHe KOMIUIEKCHBIX 4YMCeNn [UIsl pelleHuss (QU3NYECKUuX U
FeOMETPUUYECKUX 3a1a4.

YpaBHeHusI U HEPaBEeHCTBA

Cucrema U COBOKYITHOCTb YPAaBHEHHUI U HEPaBEHCTB. PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT16op KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C MOMOIIBI) TPUTOHOMETPUUECKOU
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METO/IbI PEILIEHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEW pallMOHAIbHBIX, HPPALMOHAIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPAaBHEHHH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEUICHUI0 MAaTeMaTHYECKUX 3aJad U
3aJa4 M3 PA3NUYHBIX OOJNACTe HAYKM W pPEATbHON >KU3HM, WHTEPHpETalus IOJIy4YCHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

['paduk xommosunuu ¢yHkimil. ['eomerpuueckue oOpas3bl ypaBHEHHIl U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpauKH.

['padmyeckue METOIbI PEILICHUS] YpaBHEHUI 1 HEPaBEHCTB. [ paduueckue MeTo bl pelIeHus
3a/1a4 C mapaMeTpaMu.

Hcnonb3zoBanne rpadukoB (YyHKIMA I MCCIEAOBAHUS MPOILIECCOB M 3aBHCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Hauyana maTemMaTn4yeckoro aHajamsa

[TpumeHeHre MPOU3BOAHON K UCCIETOBAHHIO (DYHKIIUNA HA MOHOTOHHOCTb M 9KCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHUH HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

IIpuMeHeHre TPOW3BOAHOM I HAXOXKIACHUS HAWIYYIIEro pPEIICHWS B IPUKIATHBIX
3ajadax, Ui OIpEJeNIeHUs] CKOPOCTH W YCKOPEHHUs Ipolecca, 3adaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBOOOpa3HbIX. [lepBo0Opa3HbIE 3JI€MEHTAPHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. ['eomeTpuyeckuil CMBICI UHTErpaja. Belyucienyre onpenenéHHoro UHTerpana
no ¢opmyine Hetorona-Jleitouuna.

[IpumeHeHne wuHTerpajga il HaXOXKJIEHHUS IUIolafed IUIOCKUX ¢Guryp u oOBEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemennii nuddepeHanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJeTUpOBaHHue
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU PepeHIInanbHbIX ypaBHEHUH.



ITNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHIA YUEBHOI'O KYPCA «AJIT'EGPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHH) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3ULMKM  OOydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHUYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM I'pa)IaHCKOW MIEHTHYHOCTH, YBOKEHHS K MPOLLIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHMYECKOW IIKOJIbI, UCIIOJIb30BAHUE 3TUX JOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  POCCHHCKOTO  Hapoaa, CcHOPMUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTUYECKOr0 BOCTIMTAHUS:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUasl 3CTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1a4, PEIICHUN, PaCCYKICHHM, BOCIPUUMYHBOCTh K MAaTEeMATHUYECKHUM AacleKTam
pa3JIMYHBIX BUJIOB UCKYCCTBA,

5) puzuveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHHSI IPUMEHATh MaTeMaTUYECKHE 3HAHUS B HHTEpEcax 30pPOBOTO
u Oe3omacHOro obpasa >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTH TPYONIO0Us, HHTEPEC K pa3lIuyHbIM chepam
MpoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIOCOOHOCTh K MareMaTH4eckoMy oOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c()OPMUPOBAHHOCTh  DKOJIOTUYECKOW KYIbTYphl, TOHUMAHHE BIHUSHHUS COIUATBHO-
HSKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLHUAIBHOM Cpeibl, OCO3HAHUE
100aTBHOTO XapaKTepa YKOJIOTHIECKUX MPOOIIeM, OpUEHTAITNS Ha TPUMEHEHHE MaTeMaTHYECKIX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, IJIaHUPOBAHHUE MTOCTYIKOB U OTICHKU
MX BO3MOXKHBIX MOCJIEICTBUM JIJIsl OKPYXKAIOILIEH CPEIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHUPOBAHHOCTE  MHUPOBO33pPEHMS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOH HayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANOB €€ pa3BUTHUA U 3HAUMMOCTH JUISl pa3BUTHS LIMBUIN3ALINN,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1elCTBUS

ba3oBble Joruuyeckue gAeMcTBHUA:

BBISIBIIATH W XapaKTepU30BaTh CYIICCTBEHHBIE MPU3HAKM MAaTEMaTUYECKHX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBATh ONPEICICHUS  TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIM NpPHU3HAK KJIAacCU(UKAIMKU, OCHOBaHUS Il 000OIIeHUs u
CpPaBHEHUS, KPUTEPUU ITPOBOAMMOIO AaHAIIN3A;

BOCIPUHUMATh, (POPMYIHpPOBaTH U MPEOOPA3OBHIBATH CYKICHHUS: YTBEpPAUTEIbHBIC H
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISBJISITH MAaTEeMATHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3H M TPOTHBOpEYHs B (haKTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEW U IPOTUBOPECUHIA;

JienaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHMBHBIX W WHIYKTHUBHBIX
YMO3aKJIHOUYEHUH, YMO3aKIIOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUMN (MPSAMbBIE U OT
INPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO0, NPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXJACHHSI U BHIBOJIBI;

BBEIOMpATH CIIOCO0 pelICHHs YIeOHOM 3a/1a4n (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMPATh HaNOOJIee MOIXOIAIINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarejibCKkue AeHCTBUSA:

HCIOJIb30BaTh BOMPOCH! KaK MCCIIEIOBATEIbCKUNA MHCTPYMEHT MO3HaHUS, (POPMYIHpPOBAThH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpEUHEe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
(GbopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TMO3UIMIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIM  3KCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENIbHO (popMyIHpoBaTh 000OIIEHNS U BBIBOJBI MO Pe3yJbTaTaM MPOBEIEHHOTO
HaAOIIO/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJAOB U
0000I1IEeHHI;

MIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE IMPOIECCA, & TAKKE BBIIBUTATh MPEIIOI0KEHUSI O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH Je(UIIUTHI HHGOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JJII OTBETA Ha BOMPOC M ISt
pelIeHus 3a/1a4u;

BBIOMpAaTh HMHPOPMAIMIO W3 HWCTOYHHKOB PA3IMYHBIX THIIOB, aHAJM3UPOBATH,
CUCTEeMATU3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3TUUYHBIX BHJIOB U  (QopM
MIPE/ICTABIICHHUS;



CTPYKTYpPHPOBaTh HH(POPMALINIO, IPEACTABIATH €€ B PA3IMUHBIX OpPMax, WITIOCTPUPOBATh
rpaduvecKku;

OLICHUBATh HAAE&KHOCTh HHGPOPMAIMKM [0 CaMOCTOSITEIBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelcTBUS

O0menue:

BOCIIPUHUMATh M (DOPMYJIMPOBATH CYKICHHS B COOTBETCTBHUH C YCIOBUSAMH M IEISIMH
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W IMHCHhMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUA 110 XOILy peI_HeHI/ISI 3aJa4du, KOMMCHTI/IpOBaTL HOJIy‘-ICHHbeI p€3y.HBTaT;

B X0JI¢ OOCYXIEHUS 3aJ[aBaTh BONPOCHI IO CYIIECTBY OOCYXTaeMON TEMbI, MPOOJIEMEI,
pelaeMoi 3a/1auu, BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA MOWCK PEIICHHMS, COMOCTaBIATh CBOU
CYXKJCHHS C CY)KJICHUSAMH JIPYIHMX YYaCTHHKOB JHMAliora, OOHAPYKUBATh PA3IU4YHe M CXOACTBO
MO3UIUH, B KOPPEKTHOH hopMe GOopMyITUPOBATh PA3HOTIACHS, CBOM BO3PAKCHHUS;

HpeIlCTaBJ'IHTB pe3YJII)TaTI)I peHIeHI/ISI 3aJda4u, 3KCHepI/IMCHTa, HUCCJICJOBaHUA, HpOCKTa,
CaMOCTOSITEIILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YYETOM 337124 MPE3ECHTAIUU U 0COOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3amnus:

COCTaBIATh IUIAH, aJTOPUTM pEIICHUS 3a/Jayd, BBIOMPATH CIOCOO pelIeHUs ¢ y4&ToM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIa/IETh HABBIKAMH [TO3HABATEIBHOMN pe(hIeKCUU KaK OCO3HAHUS COBEPILIAEMBIX IEUCTBUN U
MBICIIUTENBHBIX MPOIIECCOB, HX PE3yJIbTATOB, BIAJIETh CIIOCOOAMHU CAMOTIPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHHsl MaTeMaTH4eCcKon 3a/1auH;

IPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPH PEUICHMM 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LIEJU U YCIOBUAM, OOBSCHATh IPUUUHBI JOCTUKEHUS
WIA HEJAOCTHXKEHMsS pe3yJbTaTOB JIEATEIbHOCTH, HAaXOIUTh OIMIMOKY, JaBaTh OLICHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M MHIUBUAYaIbHONH pabOThI MpH
pelieHMH y4eOHBIX 3a/1ady, NPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHu3alMI0 COBMECTHOM pPabOTHI, paclpeleniTh BUIbl padoT, JOrOBapHBAThCs, OOCYXIAaTh
MIPOIIECC U PE3YNbTAT pabOThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Qopmax paboThl (00CyxkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» M HHBIE), BBIITOJIHATH CBOIO YAaCTh paOOTHl M KOOPAUHUPOBATH CBOH ACUCTBUS C IPYTUMU
YJIeHAMHA KOMaHbl, OLIEHWBAaTh KAayeCTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI



K xonmy oOyuenus B 10 kJjacce oOyd4aromuics TIOJTYyYUT CIEAYIONME MPEAMETHBIC
pe3ysbTaThl 1O OTICIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJIHO ONEPHPOBATH MOHATUSAMH: PAllMOHAIBHOE YMCII0, OECKOHEYHAas epuoaAnYecKast
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

HOPUMEHSATH IpOOH U MPOLEHTHI JJIs PeLIeHNs MPUKIJIAHbBIX 3a/1a4 U3 Pa3IMuHbIX OTpacien
3HAHUU U peaJbHOU KU3HU;

IPUMEHATh NPUOIMKEHHBIE BBIUMCICHMS, IPABUJIA OKPYIVIEHWS, NPUKUAKY U OLIEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJHO OIEpUpPOBaTh IOHATHEM: CTEMEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OpMY 3alMCH JAECHCTBUTEIbHBIX YUCEN JUISl PELICHMs NPAaKTUYECKUX 3anad U
IIPEJICTaBICHUS JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKUI KOPEHb HATYPAIbHOM CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJIbHBIM I10Ka3aTeIIEM;

CBOOOJTHO ONEepUpOBaTh MOHATHSAMHU: JorapudM 4HUCIA, JNECATUYHbIE M HATypaJlbHbIE
J0TapuQMBbI;

CBOOOJHO ONEPUPOBATh MOHATUSMU: CHHYC, KOCHUHYC, TAHI€HC, KOTAaHIE€HC YHCIOBOTO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ADKKOCUHYC M apKTaHI'€HC YUCIOBOI'O apryMeEHTa.

YpaBHeHus1 U HepaBeHCTBA:

CBOOOJHO ONEpPUPOBATH NOHITUIMHU: TOXKJIECTBO, YypaBHEHNE, HEPABEHCTBO, PABHOCHUJIbHBIE
YPaBHEHHUs U ypaBHEHUS-CIICICTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHATh Pa3IM4YHble METOJbl PEIICHUS pPALMOHAIBHBIX U JPOOHO-pallMOHAIBHBIX
yYpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB;

CBOOOJHO OMNEPUPOBATh MOHATHUSAMHU: MHOTOWIEH OT OJHOW MEepEeMEHHOW, MHOTOYIEH C
LEeNBIMU K03 (hUIIeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSITh JIeJIEeHHe MHOTOWIEHa Ha MHOTOUWIEH
C ocTaTKoM, TeopeMy be3y u Teopemy Buera i pemenns 3anay;

CBOOOZHO OMEpPUpPOBaTh TMOHATHUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHMM, MaTpula,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero reoMeTPUYECKHH CMBICI, HUCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEIESIUTENN IS PELIECHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C INOMOIIBI) CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HWCCIENOBaTh IIOCTPOEHHBIE MOJEIM C TIOMOIIbI0 MaTpHll H
oTnpeenuTeNel, UHTEPIPETUPOBATh MTOIYYEHHBII pe3ylbTar;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHSAMH JUIsl TpeoOpa30oBaHus BRIPaKEHUIA;

BBIMOJIHATh ~ NPEoOpa3oOBaHMs YHCIOBBIX  BBIPAXKEHUH, COJEpXKAaIUX CTENEeHH ¢
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOMCTBAa  jorapudmoB Juig  MpeoOpa3oBaHUs — JorapuPpMUUEcKUx
BBIPAKECHMUI;

CBOOOJHO  ONEpUpPOBaTh  IMOHATUSAMHU:  HMppallMOHANbHbIE,  MOKa3aTeJIbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TPUTOHOMETpUYecKHe  (opMyiabl  uid  NpeoOpa3oBaHMs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOJHO ONEpHpPOBATh IOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHME, IPUMEHSTH
HEo0XoauMbIe (OPMYIIBI TS PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICIIUPOBATh pEAlTbHbIE CHTYyallMd Ha $3BIKE aireOphbl, COCTABIATH BBIPAKEHHUS,
YPaBHEHMsI, HEpPaBEHCTBAa [0 YCIOBHIO 3a/auM, MCCIEJ0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U TPaQUKH:

CBOOOJHO ONEpUPOBATh MOHATHAMHU: (PYHKIHS, CIIOCOOBI 3aqaHus (YHKLIUH, B3aUMHO
oOpaTHble (QYHKIIUU, KOMIO3UIMS (PYHKIUH, rpaduk (GYHKIUH, BBHIMOJIHATH AJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJHO ONEpUPOBATh MOHATHSIMU: OOJACTh OMPEACTCHHS M MHOXXECTBO 3HAUYCHHH
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJIHO ONEpPHPOBATh IOHATUSAMH: UYETHbIE M HEYETHbIE (YHKLMHU, MEPUOAUUYECKUE
(GYHKLINH, HPOMEKYTKM MOHOTOHHOCTH (DYHKIUH, MAKCUMyMbl W MHUHUMYMBI (YHKLUH,
HauOOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNEe (DYHKITUU Ha IPOMEKYTKE;,

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: CTENICHHAs (YHKIUS C HATypaIbHBIM W IIEIBIM
nokasaresueM, rpaduk CTeNeHHON (YHKLUMU C HaTypajJbHBIM M LEJNbIM IOKa3aTeneM, rpaduk
KOpHs N-0¥ CTeNeH!u Kak pyHKIUU 0OpaTHOH CTENEeHU C HaTypallbHbIM IIOKa3aTeIeM;

ONEpPHPOBATH TOHATUSMH: JIMHEHHAs, KBaJgpaTHYHAs M JAPOOHO-THHEHHas (YHKIUH,
BBITOJIHATH 3JIEMEHTapHOE UCCIIEIOBAHNUE U TIOCTPOCHUE UX TPa(PUKOB;

CBOOOJTHO ONEepUpOBaTh MOHATHUAMU: NOKa3aTeibHas U Jorapupmuueckas (GyHKLIHH, UX
CBO¥CTBA U IrpadMKu, UCIIOIb30BaTh UX I'padUKy JUIsl peLICHHs YpaBHEHUI;

CBOOOJTHO OIEPHUPOBATH TMOHATHUSMHU: TPHUTOHOMETPHUYECKAs] OKPY)KHOCTb, OIpEeIesiCHHE
TPUTOHOMETPHUYECKUX (DYHKIUH YUCIOBOTO apryMEeHTa;

UCIOJIb30BaTh Ipauku (QYHKUUH [UId MCCIEeOBaHMS MPOLIECCOB M 3aBUCUMOCTEH mpu
peLIeHUH 3aJad U3 JPYruxX y4eOHbIX HPEIMETOB M pealbHOW KHU3HM, BbIpakaTh (opMylIaMu
3aBHCUMOCTH MEX/1y BETUYNHAMH;

Hauana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO ONEpHpPOBATh MOHATUSAMH: apHUpMeTHdecKas M TeoMeTpUyecKas MpOrpeccHs,
0ecKOHEeuHO yObIBarolasi FreOMETpUUECcKasi MPOrPeccHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH JUTS PEIICHUS PEATbHBIX 33134 MPUKIIATHOTO XapaKTepa,

CBOOOJTHO ~ ONEPHUPOBATH  MOHATUAMHU:  IIOCIIEAOBAaTENBHOCTh,  CIHOCOOBI  3aJaHMS
M0CJIEeI0BAaTeIbHOCTENH, MOHOTOHHbBIE M OIpaHMYEHHBIE ITOCIIE0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO ONEpUPOBATh MOHATHAMHU: HENPEPHIBHBIE (YHKIIMH, TOYKH pa3pbiBa rpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OMEpUpOBaTh MOHATHEM: (YHKLHS, HENpepblBHAas Ha OTpe3Ke, NMPUMEHSTh
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO ONEpUPOBaTh TIOHATHSMH: TIepBask W BTOpas MPOU3BOJAHBIC (DYHKIUH,
KacaTenbHas K rpaduky QyHKINY,

BBIYHUCIISATH IPOU3BOIHBIE CYMMBI, TPOU3BECHHUS, YACTHOTO M KOMIIO3ULIUH JBYX (D YHKIIHIHA,
3HATh MPOU3BOIHBIC AIEMEHTAPHBIX (DYHKITHIA;

UCTIOJIF30BaTh TE€OMETPUUICCKHIA U (PU3UIECKUIN CMBICI IIPOU3BOIHOM ISl PEIICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpPallU HaJl MHOKECTBAMH;



MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIs ONIUCAaHUs PEaIbHBIX POLIECCOB U
SIBJICHUM, TIPU PEIICHUH 33]a4 U3 APYTHX y4eOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: ONpEACICHHUE, TEOopeMa, YpaBHEHHUE-CIIEICTBUE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIC YpPaBHEHUS U
HEPABEHCTBA.

K xonmy oOydenuss B 11 kjacce oOy4aroIIMiCS TMOJNYYUT CIEAYIOLINE IPEIMETHBIC
pe3yJbTaThl 1O OTICIBHBIM TeMaM paboueil mporpaMMel ydeOHOro Kypca «Anrebpa U Hadana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCIICHUA:

CBOOOJHO OINEpPHPOBATH TMOHATHSIMHU: HATypaJlbHOE U II€JI0€ YHCIO, MHOYKECTBA
HATYpaJIbHBIX U LENbIX YUCEN, UCIOIb30BaTh NIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HaTypaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIrOpuT™M EBKna;

cBOOOJIHO ONIEPUPOBATH MOHATHEM OCTATKa [0 MOJIYJIIO, 3alIUChIBATh HATYpPAJIbHbIEC YHCIIA B
Pa3IMYHBIX ITO3ULUOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO OINEPUPOBATh MOHATHSAMHU: KOMILIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alreOpandeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOAHO  omepupoBaTh  MOHATUSMHU:  HMPPALMOHAIbHBIE,  ITOKa3aTeJIbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIISATh OTOOP KOPHEH MpH peIIeHNH TPUTOHOMETPUUYECKOI'O YPaBHEHNUS;

CBOOOJHO ONEpPUPOBATh IOHSITUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSThH
HE00X0auMBbIe (POPMYITBI TSl PEILICHHS] OCHOBHBIX TUTIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUSAMU: CHCTEMa U COBOKYITHOCTh YPAaBHEHUH U HEPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEJICTBHS, HAXOAUTh PELICHHSI CUCTEMBI U COBOKYITHOCTEN
pallMOHANBHBIX, HPPANMOHAIBHBIX, TIOKA3aTENbHBIX U JIOTAPU(PMHUYECKUX YpaBHEHHH W
HEPaBEHCTB;

pewmiath palUOHAlbHbIE, HPpPALMOHAIbHBIE, [OKa3aTelbHbIE, JOrapupMmuyeckue Hu
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJAEp KAILINE MOLYJIN U [TapaMeTPBbIL;

IPUMEHSTH rpaduuecKkue METOAbI IJIsl peLIeHHs] YPaBHEHUI U HEPABEHCTB, a TaKXKe 3aja4 ¢
rapamMeTpamu;

MOJICIUPOBaTh pEalbHbIE CHUTYyallMd Ha s3bIKE aireOpbl, COCTaBIATH BBIPAKEHUS,
YpaBHEHUsI, HEPABECHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4U, UCCIIE0BATh IIOCTPOCHHBIE MOAEIIN
C MCIMOJIb30BAaHUEM allllapara airedpbl, HHTEPIPETUPOBATH NOJYyUYEHHBIN pe3ysbTar.

DyHKIUUHA U TPaPUKH:

CTPOUTH TpapUKU KOMIIO3UIMU (YHKIMH C TMOMOUIbIO 3JEMEHTapHOTO HCCIEAO0BaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA;

CTPOUTH F€OMeTpUYeCcKre 00pa3bl ypaBHEHUI U HEPABEHCTB HAa KOOPAMHATHOM IIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: IPaPUKN TPUTOHOMETPHUUECKUX (QYHKIUI;

NPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U UCCIEIOBAHUS PEATBbHBIX IPOLIECCOB.

Hayana mareMaTH4ecKoro aHajamsa:

UCIIOJIb30BaTh TMPOM3BOJHYIO JUISI HCCIENOBaHUS (QPYHKIMM HAa MOHOTOHHOCTH H
KCTPEMYMBI;

HaXOJUTh HauOoJblIee 1 HaUMEeHbIlee 3HauUeHHs! (PYHKIIMU HEMPEPbIBHOW Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO TSl HAXOKACHHUST HAMITYUIIETO PEIICHHS B TPUKIIAIHBIX, B TOM
YHCIe COIMAIbHO-9KOHOMUYECKHX, 3a/1a4ax, JIJIs OTMpPeeNIeHUs] CKOPOCTH M YCKOPEHUS Mpoliecca,
3a1aHHOTO POPMYIION WK rpaduKoMm;

CBOOOJTHO ONIEPUPOBATH MOHATHIMHU: TIEPBOOOpa3Hasi, ONPEACIIEHHBIA HHTETPal, HAXOJUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mo ¢opmyne Hproorona-
JleriOnuma;

HAXOJWTh IJIOMIAH TIOCKUX (QUTYpP U 00BEMBI TENT ¢ TOMOIIBIO UHTETPAJIA;

UMETh TPEJICTABICHUE O MATEMAaTHYECKOM MOJCIUPOBAHHHM Ha IMPHUMEPE COCTABIICHHS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MpUKIAIHBIC 33/a4d, B TOM YHCJIE COMHAILHO-DKOHOMUYECKOTO M (PU3UIECKOTO

XapakTepa, CpCaACTBAMA MATEMATUICCKOI'O aHaJIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTte/ibHbIC
padoThI padoTshI pecypenr
MHOXECTBO 1€MCTBUTEIIBHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIBIM I10Ka3aTeIeM
3 Apudmerndeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUs
5 TpuronomeTpuueckue BIpaXKEHUS U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBabie pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas u HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HEPaBeHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1ienbie uncna 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUEcKux 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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