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HOACHUTEJBHASA 3AIIMCKA

Y4eOnpiii Kypc «AnreOpa W Hadajga MaTEMaTHUYECKOTO aHAIM3a» SBISETCS
OJIHUM U3 HamOoJiee 3HAYMMBIX B MPOTrpaMMe CpPEeAHEro oO0IIero oOpa3oBaHMS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECreYMBaeT MHCTPYMEHTAIbHYIO 0a3y aiis
U3YYEHHUS] BCEX €CTECTBEHHO-HAy4YHBIX KYpPCOB, a C JPYroil CTOPOHBI, PopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJIEHUE 00YyYaroUMXcsl Ha YPOBHE, HEOOXOAUMOM
JUI1 OCBOCHHUS MH(OPMATUKU, OOIIECTBO3HAHNUS, UICTOPHH, CIOBECHOCTH U JIPYTUX
TUCIUIUIMH. B pamkax maHHOro y4eOHOro Kypca OOydaromuecsl OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (opmMylIupyeTr CBOH
JOCTHKEHHS B MaTeMaTU4eCcKor (hopme.

VY4eOHblll Kypc anreOpbsl M Hadyajl MAaTeMAaTHYECKOro aHalW3a 3aKja/JblBAeT
OCHOBY i1 YCIEIIHOTO OBJIQJICHUs] 3aKOoHaMu (DU3UKH, XUMHUHU, OHOJIOTHH,
NOHMMaHUSl OCHOBHBIX TEHJIEHIUI pa3BUTUS SKOHOMUKH U OOLIECTBEHHOMN JKU3HHU,
[O3BOJIIET OPHEHTUPOBATHCA B COBPEMEHHBIX IIU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIOJIb30BaTh UX JJIs JajbHEHIIero o0pa3oBaHus U B
MMOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKLMSIMHU anredpbl U MaTEeMaTHYECKOTO aHalih3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTHMHHOCTH, JOKa3bIBaTh
YTBEPKJEHUS C NOMOIIBI0O MHIAYKLIWUN U PacCyXAarh NE€AYKTUBHO, HUCIIOJIb30BaTh
00001lIeHHEe W KOHKpETU3alMio, a0CTparupoBaHWE U AHAJIOTHIO, (QOpMHUpPYET
KpEaTUBHOE U KPUTUUECKOE MBILIICHHE.

B xone m3yuenusi yueOHOro kypca «Anredpa M Hayaisa MaTEMaTHYECKOTO
aHanu3a» oOydYaroluecs MOJy4YaloT HOBBIM ONBIT pEUIEHUs MPUKIAIHBIX 3aiad,
CaMOCTOSATENILHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENIEH pealIbHbIX CHUTYaluH,
UHTEPIPETAllMA  TOJIYYEHHBIX  pEUNICHUH, 3HAKOMATCA C  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IpUPOJE, HAYKE U MCKYCCTBE, C
BBLIAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOPaMH.

VYyebHblli Kypc 00J1aJa€T 3HAUYUTEIbHBIM BOCHUTATEIbHBIM MOTEHLIUAIIOM,
KOTOPBI pealn3yeTrcs Kak dYepe3 Y4YeOHBId Marepuaj, CIoCOOCTBYIOIIHA
(GbOpMHPOBAHMIO HAYYHOTO MHUPOBO33PEHHS, TaK W uepe3 crhenuduky ydeOHOU
JESTeIbHOCTH, TpeOyIoleld MPOJODKUTENbHON  KOHLIEHTPAllUd  BHUMAaHUS,
CaMOCTOSITENIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 32 TOJyYECHHBIN
pe3ynbTar.

B ocHoBe Mmeromuku oOydeHuss anredpe M HayajJlaM MaTeMaTU4YecKOro
aHaJIM3a JIKUT ACSITeTbHOCTHBIN MPUHIUI 00YUYEeHHUS.

B crpykType yueOHOro kypca «Anredpa M Hayala MaTeMaTHUYeCKOIro
aHaIM3a» BBIJEICHBI CIEAYIOLIUE COIepKATeIbHO-METOAMUecKe auHuu: «Hucna
U BbIUKCIEHUs», « DYHKIMU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBay, «Hauana
MaTEeMaTUYECKOro aHaiuzay, «MHOXecTBa U Joruka». Bce ocHOBHBIE



coJiepKaTeIbHO-METOIMYECKUE JIMHUM H3Y4aloTCs Ha MPOTSHKEHUM JBYX JIET
oOyueHus1 Ha ypOBHE CpelHero oOmiero oOpa3oBaHUS, ECTECTBEHHO JOTIOJHSIS
ApYT Ipyra U MOCTENEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszjaenamu. JaHHbIN
y4eOHBI KypC SBJSICTCS HMHTETPATUBHBIM, IIOCKOJBKY OOBEIUHAET B cebe
coJiepKaHUE HECKOJbKMX MaTeMaTH4YeCKUX AUCIMIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MATEMAaTHUYECKUN aHaIN3, TEOpUsS MHOMXECTB, MaTEMaTUYeCKas
noruka u Apyrue. I[lo mepe Toro kak oOywaromnuecs OBIajeBalOT BcE Ooiee
[IUPOKUM MATEeMATUYECKUM amIapaToM, Y HUX MOCIEA0BaTEIbHO (HOPMUPYETCS U
COBEPILIEHCTBYETCS YMEHUE CTPOUTh MATEMaTUYECKYyl0 MOJENb peaJbHOU
CUTYaIlNH, IPUMEHSATh 3HAHUS, MOJYYCHHbIC NMPU U3YYECHUU yueOHOTO Kypca, JJist
PEILIEHUsI CaMOCTOSITENIbHO C(HOPMYIMPOBAHHONW MaTeMaTUYECKOM 3a/1aduu, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

ConepxarenpHO-MeTOIMYeCKass JUHUS «Uuclia U BBIYUCICHUS» 3aBepIIacT
(dopMupOBaHrE HABBIKOB UCIOJIB30BAHUS ACHCTBUTEIHHBIX YHCE, KOTOPOE OBLIO
HA4aTo Ha YpPOBHE OCHOBHOTO 0011ero oopazosanusa. Ha ypoBHe cpenHero oouero
oOpa3oBaHMsi 0cob0O€ BHHUMaHuE yjaensercs  (OPMUPOBAHMIO  HABBIKOB
paIoOHaIbHBIX BBIYHUCICHHUM, BKIIOYAIOMIMX B Ce0S HCIIOJIB30BAHUE Pa3IUYHBIX
dopM 3amucu 4Ymcia, YMEHHE JeNaTh NPUKHUAKY, BBITIOIHATH MPUOTIKEHHBIC
BBIYHCIICHUS], OLICHWBATh UYWCJIOBBIE BBIPAKEHUS, paboTaTh C MaTeMaTHYECKUMHU
KOHCTaHTaMU. 3HAKOMble OOYy4alOUIMMCS MHOXXECTBA HAaTypaJIbHBIX, LEJbIX,
palMoOHaJIbHBIX W JIEHCTBUTENBHBIX  YHUCET  JOMOJHSIOTCS ~ MHOXXECTBOM
KOMIUIEKCHBIX YHCel. B KaXAOM U3 JTHX MHOXECTB PacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My CHeUU(PHUUECKUEe 3aJaud M OIlepaluu: JeJIEHUE Haleo,
ONEpUPOBAHUE OCTAaTKaMHW Ha MHOXKECTBE IIEJIBIX YHCEJN, OCOOBbIe CBOICTBa
PaAIMOHAIBHBIX U UPPAIMOHAIBHBIX YHCeN, apuMETUYECKHUE OTEepallii, a TaKxkKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHW HAa MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnaronapss mocienoBaTenbHOMY pPACIIMPEHUIO KpPYyra HMCHOJIb3YEMBIX YHCENl H
3HaKOMCTBY C BO3MOKHOCTSIMH WX MPUMEHEHHUS IJIsl PEIICHUS Pa3InYHBIX 3a]ad
(GopMupyeTcsi mpeacTaBlI€HUE O €IWHCTBE MAaTEeMAaTHKH KaK HayKd M €€ pojiu B
MOCTPOCHUU MOJIENEl peajbHOro MHpa, IIUPOKO HCIHOJB3YIOTCS 0000IIeHuEe U
KOHKPETH3AIIHSI.

Jluanst «YpaBHEHHsI U HEPaBEHCTBA» pea3yeTcsl Ha TMPOTSHKEHUH BCETrO
o0yuyeHUsI Ha ypOBHE CpeAaHero oOmiero o0pa3oBaHUs, TMOCKOJbKY B KaXXJIOM
paznene IlporpamMmbl MpeAyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3aj1ad. B
pe3ynbTare OOydarouIMecsi OBJAACBAIOT PA3JIMYHBIMU METOAAMH  PEIICHHMS
pAIMOHAIBHBIX, HUPPAIMOHAIBHBIX, TOKA3aTENbHbIX, JOTapU(PMUUECKUX |
TPUTOHOMETPUYECKUX ypAaBHEHUH, HEPABEHCTB W CHUCTEM, a TakXke 3ajaad,
colepxkalmmx napaMmerpbl. [lonydeHHbIE YMEHHS IIUPOKO HCIOJIB3YIOTCS MpU
UCCJeN0BaHUM (DYHKIMA C TOMOIIBIO MPOU3BOJHOM, MPU PEIICHUH MPUKIATHBIX



3a/1a4y ¥ 3aJa4 Ha HAaXO0XKJIEHWE HauOOJIbIIUX M HAMMEHBIINX 3HAYCHUH (QYHKIUU.
JlanHasi comepkatenbHas IMHUS BKIIIOYAEeT B ce0s Takke (popMHupoBaHUE YMEHHI
BBIMIONHATH  pacy€Tel 1o  ¢opMylaM, MpeoOpa3oBaHUS  PallMOHAIBHBIX,
HUPPAIMOHATFHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUN, a TaKKe BBIPAKEHUH,
colepxkalmmx creneHu u Jjorapudmel. braromaps uszydeHuio anredGpandeckoro
MaTepuaia TMPOUCXOAUT  JalibHEWIlee  pa3BUTHE  AITOPUTMHYECKOTO |
a0CTPaKTHOTO MBIIUICHUS O0yJaronuxcsi, GOPMHUPYIOTCS HaBBIKH JEAYKTHBHBIX
paccyxaeHuid, paboOTel C  CHUMBOJBHBIMH  (OpMaMu,  TMPEACTABICHUS
3aKOHOMEpPHOCTEH M 3aBHCHMOCTEW B BHUJEC PaBEHCTB M HEpaBeHCTB. Airebpa
npennaraet 3(QQGEKTUBHbIE MHCTPYMEHTBHI Il PEIICHUS] TMPAKTHYECKUX MU
€CTECTBEHHO-HAYYHBIX 3aJlay, HAIJISIIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
SI3bIKA HAYKH.

CopnepkarenpHo-MeToau4eckass JHAS «DyHKIMM W rpaduKu» TECHO
MEpeIUieTaeTcsl ¢ APYTMMH JIMHUSAMU Y4€OHOrO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIIEN0BATEILHOCTh N3yUeHUsl MaTepruaia. M3yuyeHne cTeneHHOM,
MOKa3aTeNIbHOM, JIorapuPMUIECKON U TPUTOHOMETPUIECKUX (DYHKIIMM, UX CBONCTB
U rpayKoB, UCIOJIb30BaHUE (PYHKUMH N7 pelIeHUs 3aa4 U3 JPYruxX y4eOHBIX
MIPEAMETOB U PEATbHOM KU3HU TECHO CBA3AHO KaK C MaTEMAaTHUYECKUM aHAJIU30M,
TaK U C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. llpu 3ToM OonbllIOE BHUMAaHHE
ynensiercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (HOpMyJiaMU 3aBUCUMOCTH MEKIY
pPa3TMYHBIMK BEJIIMYMHAMH, HCCIIEIOBATh TOJIYYCHHbIC (YHKIIMH, CTPOUTh HX
rpaduku. MaTtepuan 3Toi coaepKaTeIbHOW JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUI
U HaBBIKOB, ITO3BOJISIONIMX BBIPAKATh 3aBHCHMOCTH MEXAY BEIMYMHAMH B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u cioBecHoil. Ero msydenwue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTHH.

CopepxxarenpHast JuHus «Hadama mareMaTH4ecKOro aHajau3a» I03BOJIAET
CYIIECTBEHHO PACIHIMPUTh KPYI KaK MaTEeMaTUYECKUX, TaK W MPHUKIAIHBIX 3aja4,
JOCTYIHBIX 00YyYarolmuMcs, TaK KaK y HHUX MOSIBISETCS BO3MOXHOCTb CTPOMTH
rpa@uKkyd  CIOXHBIX (YHKIHM, ONpEAeTsITh WX HAWOONBIINE W HAWUMEHBIIHE
3HAYCHUS, BBIYUCIIATH IUIOMAAN (GUTYP U OOBEMBI TEN, HAXOIUTh CKOPOCTH H
YCKOpeHMsI TpolieccoB. JlaHHasi conep:kaTelbHas JUHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH TIOCTPOEHUSI MaTEeMaTHYECKHUX MOJENe peallbHbIX CHUTYaluii,
NO3BOJISIET HAXOJWTh HAWIIy4lllee pEUIeHWE B NPUKIAJHBIX, B TOM 4YHUCIE
COLIMAJIBHO-D)KOHOMHYECKUX, 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMH MaTe€MaTHUYECKOIO
aHajM3a CIOCOOCTBYET PAa3BUTHUIO aAOCTPAKTHOTO, (HOPMATHHO-TOTUYECKOTO H
KPEAaTUBHOTO MBbIIUICHHS, (POPMUPOBAHUIO YMEHHUU pacClio3HaBaTh IPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE W UCKyccTBe. OOyuaromuecs: y3HAIOT O



BBIJIAIOIINXCS PE3ysibTaTax, IOJIYYEHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKU Kak
HAyKH, 1 00 UX aBTOpax.

ConepxaTenbHO-METOoANYecKast JIMHUS «MHOXeCTBa U JIOTUKa» BKIIIOYAET B
ce0si dJIEeMEHThl TEOPUHM MHOXKECTB M MaTeMaTU4eCcKol JOruku. TeopeTuko-
MHOKECTBEHHBIC TIPE/ICTABIICHUS MMPOHU3BIBAIOT BECh KYPC MKOJLHON MaTEMaTHKH
U TpeyiarailoT HamOoJee YHUBEPCAIbHBIM SI3bIK, OOBEAWHSIONIMN BCE pa3zelibl
MaTeMaTUKd ¥ €€ TPUIOKECHUW, OHHM CBS3BIBAIOT pa3HbIE MAaTEMAaTHUECKHE
JUCHUIUIMHBL W WX TPUJIOKEHUS B eauHoe 1enoe. I[losTomy BaxHO daTh
BO3MOXKHOCTh OOydYaromemycsi IOHUMATh TEOPETHKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOM MaTEMaTHUKH W MCIOJb30BaTh €ro JJISI BHIPAKCHUS CBOUX MBICTICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKM KaK HAayKH CIeAyeT IPU3HATH
CBOMCTBEHHYIO €M CTpOroctb OOOCHOBAaHUN U CJIEIOBAaHUE OMNPENEIEHHBIM
npaBujiaM  MOCTPOCHMSI  JIOKA3aTeJbCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIUICHHUS
00y4Jaronuxcsi, TO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHSI HA OCHOBE JIOTHYECKHUX
npaBui, GOpMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUSI.

B yuebHOoM Kkypce «Ainredpa M Hayajla MaTeMaTHYECKOTO aHaIN3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJECIUPOBAHUS, KOTOPHIC MPU3BAHBI
CrocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOCHHS MOJIENICH peabHbIX
CUTyaIllMi, WCCIEAOBAaHUS OTHUX MOJEICH C TIOMOIIBIO ammapara ajireOpbl |
MaTeMaTHYeCKOT0 aHalli3a, WHTEPIPETAIlMH TOJYYCHHBIX PE3yJbTaToB. Takwe
3aJlaHusl BIUIETEHBI B KOXKIIBIN U3 Pa3/ejoB MPOrPaMMBbl, TOCKOJIbKY BECh MaTepual
y4eOHOTO Kypca HIMPOKO HMCIOJIb3YeTCs I pelieHUs] MPUKIaAHbIX 3anad. [lpu
pPEIICHUM  PEATbHBIX  TNPAKTUYCCKUX  3ajJad  OOydaromuecs  pa3BUBAIOT
HaOMIOAATCIBHOCTh, YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh  AHAJIOTHIO, 0000maTh W  KOHKPETU3UPOBATh  MPOOJIEMYy.
HesTenbHOCTh 1O (OPMUPOBAHWIO HABLIKOB pEIICHUS TPHUKIAJAHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCEe U3YyUCHUS BCEX TeM y4eOHOro Kypca «Anrebpa v Hayaia
MaTEMaTHYECKOTO aHaTN3ay.

Ha wm3ydeHme yueOHOTO Kypca «AnreOpa W Hayajga MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 yaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 gacos (4 yaca B HEICIIO).



COIEPKXAHUE OBYYEHUA
10 KJIACC

Yucaa v BIYMCICHUSA
Panmonansueie yncna. OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH, MPOIICHTHI,
OeckoHeuHble nepruoguueckue apoou. [Ipumenenue npobeit U NpPOLEHTOB 1Jis
pelIeHNs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUM U PEAIbHOM KU3HH.

JlelictBuTenpHple 4ncia. PanvoHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTrnueckue  omepanMd ¢ JCUCTBUTENBHBIMU  4HClIaMd.  Moayib
JNEUCTBUTEIBLHOTO YHUCIIa U €ro cBoMcTBA. [IpuOnmkEHHbIE BHIYMCIICHHMS, TIPABUIIA
OKpPYTJICHHUs], IPUKUIKA U OLICHKA PE3yJIbTaTa BbIYUCICHUMN.

Crenenp ¢ uensIM nokaszatesneM. buHoMm HerootoHa. Hcnosnb3zoBaHue
MOAXOASIIEH (POPMBI 3aMUCH ACHUCTBUTENBHBIX YUCEN JIs PEUICHUS TPAKTUYECKHUX
3a/1a4 U MPEICTABICHUS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHp C panuMOHAJIBHBIM IIOKAa3aTeleM U €€ CBOMCTBA, CTEIEHb C
JNEUCTBUTEIBHBIM II0OKA3aTEIIEM.

Jlorapugm uucna. CpoiictBa norapudma. JlecsiTuuHble U HaTypajibHbIE
Jorapu@Msl.

CuHycC, KOCUHYC, TAaHT'€HC, KOTAHT€HC YHCIIOBOI'O aprymMeHTa. ApKCHHYC,
APKKOCUHYC U apKTAHI'€HC YMCIIOBOIO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxnecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHMs. PaBHOCWIIbHBIE YpaBHEHHsS W YpaBHEHUS-CIeACTBUs. HepaBeHCTBO,
peLIEHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEUICHHSI LIETIbIX U APOOHO-PALMOHAIBHBIX YPAaBHEHUHN U
HEpAaBEHCTB. MHOTrOYJI€Hbl OT OJIHOM NEpEeMEHHOM. JlemeHue MHOrowieHa Ha
MHOroOWwIeH ¢ ocrarkoM. Teopema be3y. MHorouineHsl ¢ LeabIMU
koapunmentamu. Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BHIPAXKEHUH, COACPKAIINUX CTEIIEHU U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METOBI peneHus
UPPALMOHAIBHBIX YPaBHEHUI.

[lokazarenbHble ypaBHEHHUS. OCHOBHBIE METOJBI PEUIEHUS IOKA3aTEIIbHBIX

YpaBHEHUN.

[IpeoOpa3zoBaHue BEIPAKEHUM, CONEPKAIINX JTOTAPUPMBI.

Jlorapupmuueckue ypaBHEHHUS. OcHOBHBIE METO]IbI perieHus
norapu(MUIECKUX YpaBHECHUH.

OcHOBHBIE TPUTOHOMETPUUYECKHE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BbIpaKeHUH. PellieHne TpUroHoMeTpuyecKiX ypaBHEHUH.



Pemienne cucrem JIMHENMHBIX ypaBHEHUW. Marpuila CHCTEMBbI JIMHEWMHBIX
ypaBHeHUH. OmnpenenuTenb MaTpUllbl 2X2, €ro TEOMETPUYECKUUA CMBICT U
CBOMCTBA, BBIUMCJIEHUE €0 3HAYCHMSI, TPUMEHEHUE ONPEACIIUTENS ISl PEIICHUs
CHUCTEMBI JIMHEMHBIX YypaBHEHHU. PemieHne mnpuKIagHbIX 3a4ad4 € HOMOUIIBIO
CUCTEMBbl JIMHEHHBIX ypaBHEHMH. lccienoBaHue NOCTPOCHHOM MOJEIU C
MIOMOIIBIO MATPHUIL ¥ ONIPEAETUTENEH.

[TocTpoeHne mMaTeMaTUYECKUX MOJEIEH pPEalbHOW CUTYyallMd C ITOMOILBIO
YpPaBHEHHI U HEpaBEHCTB. lIpuMeHeHHe ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3a7ady W 337a4 M3 Pa3IMYHbIX OOJACTEd HAyKH W peaJbHOU
KU3ZHU.

DOyHKUMU U TpaduKu

OyHkIus, cnocodbl 3agaHus QyHKuU. B3aumHO oOpaTHBIE GYHKIIUU.
Komnosumms  ¢yakuuit. 'paduk QyHKIuu. SiaemMeHTapHble TpeoOpa3zoBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTKH 3HAKONIOCTOSIHCTBA. YETHBIE M Heu€THble PyHKIMU. [lepuonnueckue
bysakuuu. TIpoMexyTku MOHOTOHHOCTH (GYHKIHUUA. MakCUMyMbl U MHUHUMYMBI
¢bynkuuu. Haubosnpiee 1 HauMeHbIIee 3HaYeHUsT GYHKIIUA Ha TPOMEKYTKE.

Jluneiinasi, kBajgpaTU4yHasT U JAPOOHO-TIMHEWHAs (PYHKUHUH. DJIEMEHTapHOE
MCCJIEI0BAaHKE U MOCTPOEHUE UX TPa(UKOB.

Crenennast GyHKIMS ¢ HATypalIbHBIM U II€JIbIM Toka3areneM. E€ cBoiicTBa u
rpaduk. CBoiictBa M TpaduK KOpHS N-0i CTENeHW Kak (PYHKIUKU OOpaTHOM
CTEIEHH C HaTypaJIbHbIM MTOKA3aTEJIEM.

[Toka3zaTenbHast 1 jorapupmMuyeckas PyHKUUU, WX CBOMCTBA U TpauKH.
Ucnionp3oBanue rpadukoB GyHKIMMA 151 pEIICHUS] YPABHEHHM.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEIEICHUE TPUTOHOMETPHUUECKUX
(GYHKIIUNA YUCIIOBOTO apTyMEHTA.

OYHKIIMOHAJIbHBIE 3aBUCHUMOCTH B pEalbHBIX IMPOILIECCAX U SBJICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOro aHajau3a

ITocnenoBaTeIbHOCTH, CIOCOOBI 3aJaHus IOcCJeaoBaTeIbHOCTEH. MeTon
MaTeMaTUYECKOU WH]TYKIIUH. MoOHOTOHHBIE U OTpaHUYCHHbIC
MOCJIEA0BATEILHOCTU. VICTOpUST BOBHUKHOBEHHUSI MAaT€MaTHYECKOTO aHajau3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apudmernueckas ¥ TeoMeTpuUecKas mporpeccuu. beckoneuno yObIBaroias
reoMerpuueckas nporpeccusi. CyMMa O€CKOHEYHO YOBIBaroOIIEeH reoMeTpUUecKOn
nporpeccuy. JINHEMHBIN U YKCIIOHEHIMANbHbIN pocT. Uucno e. @opMyia CI0XKHBIX
MpoueHTOB. Mcnonb30BaHHE MPOrpeccHd Uil PEIICHHMs pPEabHbIX — 3a]ad
NPUKJIATHOTO XapakTepa.



HenpeppiBHble (QyHKIMM W uX cBoicTBa. Touku paspeiBa. ACHUMITOTEHI
rpaduxoB ¢ynkiuil. CBoicTBa (QYHKIMII HEMpPEpBHIBHBIX Ha OTpe3ke. Merton
MHTEPBAJIOB [UIS PELICHUS HEPAaBEHCTB. lIpuMEHEHHE CBOMCTB HENPEPBIBHBIX
(GYHKIMI 1151 pelieHus 3a1a4.

IlepBas u BTOpas npousBojHble PyHKIMU. OnpeneacHue, reOMETPUIECKU 1
buznyecKuii CMBICT MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[TpousBogHble  snmeMeHTapHbIX  ¢QyHKkOuil.  IIpom3BogHast ~ cymMBlI,
IPOU3BEJICHUS, YACTHOI'O U KOMITIO3ULIUU (QYHKITUI.

MHokecTBa H JIOTHKA

MHoOXxecTBO, omnepanuv HaJ MHOXECTBAMM MW HMX CBOMCTBA. JlmarpaMmsl
Oiinepa—Benna. I[IpumeHeHHe TEOPETHKO-MHOKECTBEHHOIO — ammapara i
OIIMCaHUs pEeaJbHBIX IPOLECCOB M SBJICHUM, NPU PELICHUM 3aJad U3 JIPYyIux
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JIOKa3aTEIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KJIACC

Yuciia u BBIYMCTICHUS

HatypanbHbie u uensie yucna. [I[puMeHeHre MPU3HAKOB IEIUMOCTH LIEIbIX
yucesn, HauOosbimuil oOmuit nenurtens (nanee — HOJ[) m Haumenblee ooOiiee
kpatHoe (manee — HOK), octaTtkoB nmo Moaysto, anroputma EBknnaa it pereHus
3a/1a4 B LENBIX YHACIIAX.

KomnnekcHble uucna. Anrebpanueckas M TpUTOHOMETpuueckas (Hopmbl
3aliCH KOMIUIEKCHOTO 4YHucia. Apu@MeTHuecKue omnepauud C KOMIUIEKCHBIMU
yucnamu. M300pakeHne KOMIUIEKCHBIX YHMCET Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna Myapa. Kopau n-oii creneHn U3 KOMIUIEKCHOTO yucia. [IpumeHnenune
KOMILJIEKCHBIX YHCEN JIs1 PeIIeHHs (PU3NYECKUX U TEOMETPUUECKUX 3aau.

YpaBHeHUs U HEPABEHCTBA

CucremMa U COBOKYNHOCTh YpaBHEHUW U HEPABEHCTB. PaBHOCUIIbHBIE
CUCTEMBbI U CUCTEMBbI-CJIE/ICTBHSI. PaBHOCHIIbHbIE HEPABEHCTBA.

OTb60op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHH €  IMOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PellieHre TpUroHoMeTpruueCKMX HEPABEHCTB.

OCHOBHBIE METOJBI pELICHUS T[OKa3aTeNbHBIX U  JIOTapUPMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METObI PEIICHUS] UPPAITUOHATILHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM M COBOKYMHOCTEW pallOHAIbHBIX,
MPPALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUECKUX YPaBHEHHIA.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMM.



[IpumeHeHne  ypaBHEHMI, CUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYECKUX 3a7ady W 337a4 M3 Pa3IMYHbIX OOJaCTEd HAyKH W peaJbHOU
KU3HH, UHTEPIPETALHNS TIOTYYEHHBIX PE3YIbTATOB.

DOYyHKUMH U TPaPUKH

I'paduk xommozuuum GyHKIUNA. ['eoMmerpuueckue oOpasbl YpaBHEHUN U
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpruyeckre QyHKIUHU, UX CBOMCTBA U TPa(UKH.

['padprueckne MeToabl pelieHUs ypaBHEHUM W HepaBeHCTB. [ 'paduyeckue
METO/IbI PEIICHU 3a/1a4 C TapaAMETPaAMHU.

Hcnons3oBanue rpadukoB GYHKIUN I KCCIEIOBAHUS MPOLECCOB U
3aBUCUMOCTEM, KOTOPbIE BO3HHMKAIOT IMPHU PELICHUU 3aJlady U3 APYIHX y4eOHBIX
MIPEAMETOB U PEANbHOU KU3HH.

Hauana MmaTeMaTH4eCKOro aHaImu3a

[IpumeHeHne Mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH H
skcTpeMyMmbl.  HaxoxneHue  HamOOJbIIEr0 M HAaWMEHBIIET0  3HAYEHHUU
HENPEepbIBHON (PYHKIIMHU HAa OTPE3KeE.

[IpumeHeHne NPOM3BOMHOM Uil HAXOXKACHHWS HAWIIy4dlIEro pELIeHHs B
OPUKJIAJHBIX 3ajadax, JUIsl OIPENENICHHs CKOPOCTH W YCKOPEHHS IIpolecca,
3aJ1aHHOTO (POPMYJITOH W TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbIX. IlepBooOpazHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna Haxoxk1eHUs epBOOOPa3HbIX.

WNurterpain. I'eomerpruueckuin CMBICII VMHTErpala. Brruucnenue
onpenenéHHoro uHTerpaia mno ¢popmyne Hetorona-JleiOuuia.

[IpumeHeHne wHTEerpana A HAXOXKIEHUs IUIOWAAell MIocKux ¢Guryp u
00BEMOB r€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit nuddepeHnnanbHbIX  ypaBHeHH. MaremaTudeckoe
MOJEIIUPOBAHUE pEANbHBIX IMPOLECCOB C MOMOIIbI U PepeHIraIbHbIX
YpaBHEHUM.



IHNIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O KYPCA
«™AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIN3A»
(YIJAYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaskaIaHCcKOro BOCIIATAHUS:

c(OPMUPOBAHHOCTH TPAXKJAHCKOM MO3UIIMUA 00YJArOMIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  OOIIecTBa,  MNPEACTABICHHE O
MaTE€MaTUYECKUX OCHOBAX (PYHKUMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBJICHUU,
NpOoNEAYp TPaKIAaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMOJICICTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUHM C HX
GYHKIUAMY U Ha3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUS:

C()OPMUPOBAHHOCTh POCCUHCKOMN I'pa)KAAHCKOW HIEHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY M HACTOSILEMY POCCUMCKOM MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JOCTHKEHUSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTeMaTUYECKOM IIKOJIBI,
UCIIOJb30BAaHUE 3TUX JIOCTHIKEHUH B JpPYruX HayKax, TEXHOJOTHusX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHNS

OCO3HAHHME JYXOBHBIX LIEHHOCTEH pOCCUICKOro Hapoaa, CPOPMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHMSI, 3TUYECKOTO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JIOCTHKEHUM HAYKHM W JIESITEIbHOCTBIO YYEHOIO, OCO3HAHHE
JIMYHOTO BKJIaJ1a B MOCTPOCHHUE YCTOMYMBOrO Oy IyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAs 3CTETHUKY MaTE€MAaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/ad, pelieHul, pacCykJIeHU, BOCIPUUMYHUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3ju4yHbIX BUJOB HCKYCCTBA;

5) pu3nuecKoro BOCIMTAHHUSA:

C(OPMUPOBAHHOCTh YMEHHUS NPUMEHATH MaTeMaTHYeCKHEe 3HaHHs B
MHTEpecax 310pOBOro U 0€30MacHOro oopasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (30pOBOE MHUTaHUE, COATaHCUPOBAHHBIM PEXHUM 3aHATUU U
OTIIbIXa, peryisipHas (u3ndeckas aKTUBHOCTH), (PM3HMUECKOE COBEPLICHCTBOBAHUE
IIPH 3aHATHAX CIIOPTUBHO-030POBUTEIBHON IEATEIBbHOCTBIO;

6) TPyA0BOr0 BOCIIUTAHUSI:

TOTOBHOCTb K TpYydy, OCO3HaHUWE LEHHOCTU TPYAOJIO0OUs, HHTEpEC K
pa3nuuHbiM  cepam  MpPOQPECcCCHOHANBHON  JIEATENbHOCTH, CBA3AHHBIM  C
MaTEeMaTHUKOM M €€ NPUIIOKEHUSIMH, YMEHHE COBEpILATh OCO3HAHHBIM BBIOOD
Oynyiiel mpo(eccuu 1 peanu3oBbIBaTh COOCTBEHHBIC KU3HEHHbBIE TJIaHbI,



TOTOBHOCTb M CIOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3OBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHIO B PEIICHUHU IPAKTUYECKUX 3a]1a4 MaTEMATUYECKON HAIPABJICHHOCTH;

7) IKOJIOTHYECKOT0 BOCTIMTAHMS:

C()OPMUPOBAHHOCTh ~ IKOJIOTUYECKOM  KYJIbTYypbl, TOHMMAaHUE BIIUSHUSA
COLMAJIbHO-DKOHOMUYECKHUX IPOLECCOB HA COCTOSHHUE IPUPOJHON M COLUAIBHOU
Cpelibl, OCO3HaHME TI100aNIbHOIO XapaKTepa SKOJIOTMUECKUX MPOOJIEM, OpUEHTALUS
Ha MPUMEHEHME MaTeMaTHMYeCKUX 3HAHWW /I peleHus 3anad B olnactu
OKPYKAIOLIEH Cpenapl, IUIAHUPOBAHUE TIIOCTYNIKOB M OLIEHKM HX BO3MOXKHBIX
ITOCJIEACTBUAN IS OKPYKAIOIIEW CPEJIbI;

8) HeHHOCTH HAYYHOTO MO3HAHMSA:

Cc()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM W OOIIECTBEHHOM  MNpPaKkTUKW, I[OHUMaHHE
MaTeMaTUYeCKOM HAayKH Kak c(epbl 4YeOBEYECKOM eATEIbHOCTH, 3TaloB €€
pa3sBUTHS W 3HAYMMOCTH JUIS DPa3BUTUS LUBWIW3ALWN, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTEMAaTHYECKOM KyJbTYpPOM KaK CpPEICTBOM IIO3HAHUSA MUDa,
TOTOBHOCTb OCYLIECTBIIATh IPOEKTHYIO M HCCIIEIOBATEIBCKYIO JEATEIBHOCTD
UHAUBUIYAJIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble jornueckue aeiicTBMU:

BBISIBIIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTeMaTHYECKHX
OOBEKTOB, TOHATHHM, OTHOIICHUNW MEXAY TOHATHUSAMHU, (POPMYIHPOBATH
oTpe/eIeHNs] MOHATHI, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(UKaIUH,
OCHOBaHUS /17151 000OIICHHS ¥ CPABHEHUSI, KPUTEPUU TIPOBOJAUMOTO aHAIN3a;

BOCIIpUHUMATh,  (OpMyIHpoBaTh H  TPEoOpPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE U OTPUIIATEIbHBIC, IMHUYHBIE, YACTHBIC U 00IIIKE, YCIIOBHBIC,

BBISIBIIAITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEiaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTHKH, ACHYKTUBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEHHO J0KA3aTEIhCTBA MATEMATHUYECKUX YTBEPKICHUN
(IpsiIMBIC W OT MIPOTUBHOTO), BEICTPAWBATh aPTYMEHTAIIUIO, IPUBOIUTH MIPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJACHUS U BHIBOIbI;

BBIOMpaTh crnoco0 pelleHus ydeOHOM 3ajmaud  (CpaBHUBATh HECKOJIBKO
BapHMaHTOB  pEIICHUsA, BbIOMpaTh HaumboJee MOAXOASAIUNA ¢ yu€ToM
CaMOCTOSITEITEHO BBIICIIEHHBIX KPUTEPHUEB).



ba3oBble ucciaeaoBare/ibCKue A1eiiCTBUS:

UCIIOJIb30BaTh BONPOCHl KaK HCCIEIOBATEIbCKAM HWHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BONPOCHl,  (UKCUPYIOUIUE  MPOTHUBOpEUYHE,  MpoOsIeMy,
yCTaHaBJIIMBATh MCKOMOE W JlaHHOE€, (POPMHUPOBATH TUIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHHUE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICI0BaHUE
110 YCTAaHOBJICHUIO OCOOCHHOCTENH MaTeMaTHYECKOTO 00BbEKTa, SIBICHHUS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX Ty OOBEKTaMHU, SIBICHUSIMH, POIIECCAMU;

CaMOCTOATENFHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
MPOBEAEHHOTO  HAOMIONCHUS, UCCIEAOBaHUSA, OIEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U O00OIIECHHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE MpoOllecca, a TaKKe BbIIBUTATh
PEANOJIOAKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora c undgopmanmei:

BBISIBIIATH Je(UIIUTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIs1 PEUICHUS 3a]a4H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THUIIOB, aHAJM3UPOBATb,
CUCTEMATU3UPOBATh W HWHTEPHPETUPOBATH WHOOPMAIMIO PA3TUYHBIX BUIOB H
dbopM npeacTaBICHUS;

CTPYKTYpUpPOBaTh WMH(OpMAINIO, MPEACTABISAThL €€ B pa3MyHbIX (opmax,
WJUTIOCTPUPOBATH TpadUUuECcKH;

OLICHUBATh HaJEXKHOCTh uHdopMaIuu o CaMOCTOSITEIIbHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCAIbHbIC YYeOHbIe 1eiiCTBUA

Oo0wmenne:

BOCHPUHUMATh U (HOPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU  OOIIeHMSI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M TNHACBMEHHBIX TEKCTAX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHHS 3aJauH,
KOMMEHTHPOBATH ITOJy4YECHHBIN PE3yJIbTaT;

B Xoje 00CYXIIeHHus 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOsieMbl, pelaeMoil 3aJaud, BBICKA3bIBaTh WJAEH, HAllEJIEHHbIE Ha MOMCK
pELIEHHUs], COIMOCTABIISITh CBOU CYXKICHHS C CYXKICHUSMH JPYTHX YYaCTHHUKOB
auanora, oOHapy>KMBaTh pa3jMdyMe M CXOJCTBO MO3ULIMUNA, B KOPPEKTHOU (opme
(GopMyIupOBATh Pa3HOIJIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4M, JKCIIEPUMEHTA, UCCIICIOBAHMS,
[POEKTa, CAMOCTOSTENBHO BBIOMpPATh (QopMaT BBICTYIUIEHMS C Y4€TOM 3a]ad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUN.

PeryisiTuBHbIE YHMBepcaibHbIe YUueOHbIe 1eiicTBUS



Camoopranusanus:

COCTaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIOCOO pEelIeHUs C
y4€TOM MMEIOILIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
1 KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW UH(pOpMAIUU.

CaMOKOHTPOJIb, SMOIMOHAJIbHbIA HHTEJLICKT:

BJIQJICTh ~ HaBBbIKAMU  I[IO3HABAaTEJIbHOW  pedIEKCMU  KaK  OCO3HaHUs
COBEpIIAEMBIX JECHCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
crocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpolecca U pe3yjbTara pelIeHUs
MaTeMaTUYECKON 3a4a4u;

NPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUThH KOPPEKTHUBBI B JICATCILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUS WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbBHOCTH, HAXOUTh OIIMOKY,
JaBaTh OLICHKY NPUOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MIOHMMATh M HMCHOJIb30BATh MPEUMYIIECTBA KOMAHAHOW U WHANBUIYAIBHOU
paboThl MpU pEHIeHUH YYEOHBIX 3ajay, MPUHUMATH 1I€Jb COBMECTHOM
JeSTEeIBbHOCTH, TJIAHUPOBATh OPraHHU3allMI0 COBMECTHOW pabOThI, paclpeicisiTh
BUJIBI PabOT, JOTOBAapUBATLCA, OOCYXIaTh MPOILECC U pe3yiabTaT padoThI,
000011aTh MHEHHUS HECKOJIBKNX JTIOICH;

y4acTBOBaTh B I'PYIIOBBIX (popmax paboThl (0O0CyxeHus, OOMEH MHEHHIA,
«MO3rOBBIE€ IITYPMBb» U WHBIE), BBHIMIOJHATH CBOK 4YacTb paboOThl W
KOOPAUHUPOBATh CBOMU JEHUCTBUSI C JAPYTMMHU UJICHAMU KOMAaH]Ibl, OILICHUBATH
Ka4yeCTBO CBOETO BKJIaja B OOUIUN MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kiiacce oOydarouIuicsi MOJYYUT CIETYIOIIUE
peAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM paboueil mporpamMMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOTO aHAIN3ay:

Yucaa v BBIYMCICHUSA:

CBOOO/IHO OIEpUPOBATh MOHATHUAMH: PAlMOHAIBHOE YHCIIO, OCCKOHEUHAas
nepuoandecKasl JApoOb, TMPOIEHTHI, HPPANMOHAIIBHOE YHCIO, MHOXECTBa
pallMOHAJIBHBIX U ICUCTBUTEIBHBIX YUCEN, MOYJIb IEMCTBUTEIBHOTO YHCIIA;

NPUMEHSATh JOpoOM ¥ TIPOIEHTHI Uil PEIICHUs MPUKIATHBIX 3a7a4 U3
PAa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOU KU3HU,

MPUMEHSTH MPUOTKEHHBIC BRIYUCIICHUS, TIpaBUjIa OKPYTJICHUS, TPUKUJIKY H
OILIEHKY PE3yJbTaTa BbIYMCIICHHUI;



CcBOOOIHO ONEpUPOBATH TOHATHEM: CTENEHb C LEJNbIM I[0Ka3aTeleM,
HCIIOJIb30BaTh MOAXOJAUIYI0 (DOPMY 3alMCH ACHCTBUTENBHBIX YUCEN JJI PELICHUS
MPAKTUYECKUX 3aJ1a4 U MPEACTABICHUS JaHHBIX;

cBOOO/IHO OIEpPUPOBATh MOHATHEM: apUPMETHUECKUN KOPEHb HATypalbHOU
CTENEHHU;

CBOOO/IHO OIEPUPOBATh MOHATUEM: CTENEHb C PALIMOHAIBHBIM I1OKa3aTeleM;

CBOOO/IHO ONEPUPOBATH MOHATUSIMHU: JIOTapu(pM YHCIIa, IECATUUHBIE U
HaTypaJibHbIE JOrapu(Mmsl;

CBOOOJHO ONEPHUPOBATH MOHATHIMHU: CHHYC, KOCUHYC, TAHT'€HC, KOTAaHI'€HC
YUCJIOBOIO apIyMEHTa;

ONEepUPOBATh MOHATUAMU: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHNs U HEPABEHCTBA:

CBOOOJHO OIEpPUPOBATh MOHATHSMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPAaBHEHUS U YPAaBHEHUS-CIIEACTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pa3jMyYHble METOJAbl PEUICHHUs PpalUOHAJIBHBIX M JIPOOHO-
pAalMOHAIBHBIX ypPaBHEHUM, IPUMEHATH METOJ WHTEPBAJIOB JUIS PELICHUS
HEPaBEHCTB;

CBOOOJHO OIEPUPOBATH MOHATHSIMHU: MHOTOWIEH OT OJHOM NEpPEeMEHHOM,
MHOTOWIEH C ULEIbIMH KO3(P(PUUMEHTaMHU, KOPHU MHOTOYJIEHA, MPUMEHSThH
JIeJIEeHHEe MHOTOWIEHAa Ha MHOTOUJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
IUISL pEeLIeHUs 3a/1a4;

cBOOOIHO ONEpUPOBATh TMOHATUSAMM: CHUCTEMa JIMHEWHBIX YypaBHEHUH,
MaTpUlla, OMpENeIUTeNh MATpUIBl 2 X 2 W ero TeOMETPHUYECKHA CMBICT,
WCIIONIb30BaTh CBOWMCTBA OMpeAenuTenst 2 X 2 ais BBIYMCICHHUS €ro 3Ha4YeHUs,
OPUMEHATh ONPEACIUTENIN [UIsl PELIEHUs CHCTEMbl JIMHEMHBIX YpaBHEHMIA,
MOJIEJIMPOBATh PEAJbHbIE CUTYallUH C OMOIIBIO CHCTEMBI JIMHEWHBIX YPAaBHEHUM,
HCCJIE0BAaTh IOCTPOCHHBIE MOJEIM C IOMOLIBI0 MAaTpHUI] M ONpeaeuTeNeH,
MHTEPIPETUPOBATH MOJYyUECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEWCTBUI C KOpPHSAMHU Ui TIpeoOpa3zoBaHus
BBIPAXKCHUU;

BBINOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUN, COJIEPKAINX CTEIICHH C
palMOHAIBHBIM MTOKA3aTeNEM;

UCI0JIb30BaTh CBOIICTBa aorapu(pmMoB JUTSI npeoOpa3zoBaHus
Jorapu(MUUECKUX BbIPAXKECHUI;

cBOOOIHO ONEpUPOBATh MOHATUSMU: HppalOHAIbHbIE, MOKa3aTelbHbIE U
jgorapuMuUEcKUe ypaBHEHHUS, HAXOAUTh UX PEUICHHs C OMOIIbIO PABHOCUIIbHBIX
IEPEXO0I0B WU OCYILLECTBIISIS IPOBEPKY KOPHEH;



MPUMEHSATH OCHOBHbIE TPUTOHOMETpUYECKUE (HOPMYJIBI JIsl MPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHUM;

CBOOOJTHO ~ ONEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OpPUMEHATh  HeoOXxoaumble  (GOpMyNbI  AJii  pEIIeHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJICJIMPOBATh pEalbHbIE CUTyallud Ha $3bIKE aireOpbl, COCTaBIAThH
BBIPOKEHUS, ypAaBHEHWUS, HEPaBEHCTBA II0 YCIOBHUIO 3aJayd, HCCIEI0BAThH
MOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM ammapara ajnreophl.

DYyHKUMH U TPaPUKH:

cBOOOIHO ONEPUPOBATh MOHATUAMU: (PYHKIIMS, CIIOCOOBI 3aanus (pyHKIHUH,
B3aUMHO OOpaTHble (QPYHKUMH, KOMIIO3ULUA (yHKIUH, rpaduk (QyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3zoBaHus rpa@uKoB QYyHKIIHIM;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: OOJACTh OINpPENETICHUS U MHOMXECTBO
3HauYeHUN PYHKINH, HYJIU (PYHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOJTHO OMEpUPOBATh TMOHATHAMH: YETHBIE M HEUYETHBIC (QYHKIIHH,
MepUOINYECKHE (PYHKITUH, TPOMEKYTKH MOHOTOHHOCTH (YHKIIMHA, MAaKCUMYMBI 1
MUHUMYMbI (YHKIIMHM, HauOoJblliee M HaWMEHbIlee 3HAaYeHUE (YHKIMM Ha
IPOMEXYTKE;

cBOOOHO OMEpPUPOBATh MOHATUSAMHU: CTENEHHAs (YHKIMS C HATYpaJbHBIM U
[EeNbIM TOKa3zarejaeM, rpaduk CTENEeHHOW (YHKIMU C HATypajdbHBIM M IIEIBIM
nokasarenieM, rpaduk KOpHS N-Od CTEMEeHW Kak (DYHKIHH OOpaTHOW CTENEHU ¢
HaTypaJIbHBIM IMOKA3aTENIEeM;

OTepUpOBaTh TOHSATUSMU: JIMHEWHAs, KBaJpaTUYHAs W JAPOOHO-TUHEHHas
(YHKIIMH, BBITIOTHATH 2JIEMEHTAPHOE UCCIIEIOBAaHUE U TTOCTPOCHUE X TPApHUKOB;

CBOOOMHO OMEpPUpPOBaTh MOHATHSAMH: TOKa3aTelbHas M Jorapudmuueckas
GyHKIIMK, WX CBOMCTBA U rpaduKH, HCIOIB30BaTh MX TpadUKH I perieHUs
YPaBHEHUN;

CcBOOOMHO OMEpUPOBATHh TIOHATUSMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
oTpesiesieHue TPUTOHOMETPUYECKHUX (DYHKIIUI YUCIIOBOTO apTyMEHTa;

UCTIONB30BaTh rpaduku  (QYHKUMHA [JIsI  UCCIEIOBAHHS TPOIECCOB |
3aBHCHMOCTEH TPH PEUICHUH 3a7a4 M3 IPYTuX Y4eOHBIX MPEAMETOB M peajbHOU
KU3HH, BRIpXKaTh (POPMyJIaMH 3aBUCUMOCTH MEXIY BETUINHAMU;

Hauajia MaTeMaTH4eCKOro aHAIU3A:

cBOOOIHO ONEpUPOBATHh MOHATUAMU: apumeTnyeckas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIIAsi TEOMETPUIECKasl TPOTPECCHs], TUHEHHBIN 1
AKCIIOHEHITUATILHBIN POCT, (hOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHHE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUU ISl PEIICHMs] PEeabHbIX 3aJlady MPHUKIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATh MOHITHIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATEIbHOCTE, MOHOTOHHBIE W OTPAaHWYEHHBIE IIOCJIENOBATENBHOCTH,
IIOHAMATh OCHOBBI 3apO’KJICHHMS MATEMaTUYECKOrO aHaji3a KakK aHaau3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OMEpUPOBATh TOHATUSAMH: HENPEPbIBHbIC (YHKIUU, TOYKH
pa3pbiBa rpaduka QyHKINK, aCHMIOTOTHI Tpaduka QyHKINHY;

CBOOOJIHO OIEpUpPOBaTh MOHATHEM: (YHKIMS, HENpEepbIBHAs Ha OTPE3KE,
IPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIIMI JIs1 pellieHus 3a/1a4;

CBOOOJTHO OIEpPUPOBATh MOHSTHSMHU: TIepBas U BTOpas IMPOU3BOIHBIC
GyHKIMH, KacaTeabHast K TpaduKy QyHKINM;

BBIYUCIISITh MTPOU3BOJIHBIC CYMMBI, MPOU3BEICHUS, YACTHOTO U KOMIIO3UIIUU
IBYX (DYHKIIMH, 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA;

UCIIOJIb30BAaTh T€OMETPUUECKUN M (DU3WYECKUN CMBICI TPOU3BOJHON s
peleHns 3aad.

MHoKecTBa M JIOTHKA:

CBOOOJHO  ONEpUPOBATh MOHATHSMHU:  MHOXECTBO, OINEpaluyd  HaJ
MHOXECTBaMU;

MCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlapart sl OMCAHUS PEATBHBIX
MIPOLIECCOB U SIBJICHUM, IIPHU PELICHUH 3aa4 U3 IPYTUX YUYEOHBIX IPEIMETOB;

cBOOO/IHO OIEpUpPOBaTh MOHATUSMU: ONPEICIICEHUE, TeOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MaTeMaTHUECKOro 00beKTa, JOKa3aTeIbCTBO, PABHOCUIIHHBIC
YPaBHEHMS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kiiacce oOydaroUIuicsl MOJYYUT CIEAYIOLIUE
MpEAMETHBIE PE3YNbTAThl MO OTIACIBHBIM TEMaM paboueld MporpamMMbl y4eOHOTrO
Kypca «AnreOpa 1 Hauaja MaTEMaTUYECKOTO aHAITH3ay:

Yucaa v BBIYMCJICHUSA:

CBOOOJTHO OINEpPUPOBATH TOHATHSMHU: HATypaJlbHOE U 1IE€JI0€  YHUCIIO,
MHOECTBA HAaTypaJbHBIX M LEJBIX YUCEN, MCIOJIb30BaTh MPU3HAKU JEIMMOCTH
uenbix yucen, HOJl u HOK HaTypanbHBIX yucen s PElIeHUs 3a/1a4, IPUMEHATh
anroput™ EBxinaa;

CBOOOJHO OIEPUPOBATH MOHATHEM OCTaTKa [0 MOJIYJIO, 3aIlKChIBATh
HaTypaJbHbIE YKCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEpUPOBATh TMOHATUSIMH: KOMIUIEKCHOE YHMCIO U MHOKECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEJCTaBIATh KOMIUIEKCHBIE 4YMClia B airedpandyecko u
TPUTOHOMETPUUECKON (Popme, BBITIOTHATH apu(METUUECKUE OMNepalui ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOO/IHO ONEpUPOBATh NOHATUAMM: UPPALUOHAIbHBIE, IOKa3aTeJbHbIE U
jJorapuMuuUecKue HEPAaBEHCTBA, HAXOJUTh UX PEIICHUS C  TOMOIIBIO
PABHOCHWJIBHBIX IIEPEX0/IOB;

OCYIIECTBISATH OTOOp KOpPHEW TMpH PEUICHHH TPUTOHOMETPUUYECKOTO
YpaBHEHHUS;

CBOOO/IHO ONEpPUPOBATH IOHATHUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (OpPMyJibl  JUIsl  pEHIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI U CHCTEMBI-CIICICTBUS, HAXOAUTH PEIICHUS
CUCTEMBI U COBOKYITHOCTEW PAalMOHAIBHBIX, UPPALIMOHAIBHBIX, [TI0KA3aTEIIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUHN U HEPABEHCTB;

perarhb palMOHAJIbHBIE, UppanyoOHabHBbIE, [I0Ka3aTeJIbHBIE,
gorapu(MUYEeCKre U  TPUTOHOMETPUYECKHME YpPaBHEHHMs M  HEpPABEHCTBA,
COZIEpIKAIlIE MOJIYJIM U ITapaMeETPHI;

IPUMEHATH TpauyecKue METObI ISl PelICHUs] YPaBHEHUM U HEPABEHCTB, a
TaKKe 3aJ1a4 C [apameTpamus;

MOJICJIMPOBATh peajbHbIE CHTyalldd Ha A3bIKE aireOpbl, COCTaBIATH
BBIPDQKECHHUSI, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3aJayH,
UCCJIE0BAaTh IOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM amnmnapara ajareopsl,
UHTEPIIPETUPOBATD ITOTYYEHHBIN PE3YIIbTAaT.

DOyHKUMU U rpaduKu:

CTPOUTHh TpadUKH KOMIO3UIMH (YHKIUH C TMOMOILIBIO 3JIEMEHTapHOrO
MCCJIEIOBAHMS U CBOMCTB KOMIO3UIMU ABYX ()YHKIIHIA;

CTPOUTh TEOMETpUYECKHe O00pa3bl ypaBHEHUA U  HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJHO  OMEpUPOBaTh MOHATHSAMHU: TpaUKH TPUTOHOMETPHUUECKHUX
byHKumit;

OpUMEHATh (QYHKUMU JIE MOJEIMPOBAHUS M UCCIEIOBAHMS PEAIbHBIX
IIPOLIECCOB.

Hauaja MaTeMaTH4eCKOro aHajamusa:

UCITI0JIb30BaTh MPOU3BOJHYIO JIJISl KCClIeIOBaHUs (YHKIIMA HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJUTh HauOOJbIIee U HAUMEHbIIEE 3HAUCHUS! (PYHKIIMU HEMPEPHIBHOM Ha
OTpE3KE;

UCIIOJB30BaTh IPOU3BOJAHYIO Ul HAXOXKICHMsS HAWIY4YLIEro pEUIeHUs B
OPUKJIAJAHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMMYECKHMX, 3aj1adax, i
ONpe/eNieHUs] CKOPOCTM M YCKOPEHHs IIpolecca, 3adaHHOro (opMmynod wiu
rpaduxom;



CBOOOJIHO ONEpUPOBATh TOHATHUSAMH: TIepBOOOpa3Has, ONpEeICIEHHBIHI
WHTETpaj, HAXOIUTh IEPBOOOpa3HbIC 3JEMEHTAPHBIX (QYHKIUNA ¥ BBIYUCIATH
uHTerpan no popmyne Herotona-Jlel6uua;

HaXOAMTh IJIOMAAN MIOCKUX (UTYP U OOBEMBI TENl ¢ TOMOIIBI0 MHTETpaa;

UMETh TPEJCTABICHUE O MAaTEeMaTHUYEeCKOM MOJEITUPOBAHUU Ha MpHUMEpe
coctaBieHus MU PepeHINATBHBIX YPaBHEHU;

pemiats MPUKJIaJHbIe 3a7a4d, B TOM YHUCIE COLHUATbHO-IKOHOMUYECKOTO U
Gu3NIECKOTO XapaKkTepa, CpeACTBAMH MaTEMaTHIECKOTO aHAIH3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosaunuyectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
n/n NPOrpamMMbl Bcero Koutpoabupie | - Mpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypes:
MHOXECTBO NIEHCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninonansHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
5 Oynkiun u rpadukn. CrenenHas QyHKIHS ¢ 12 1
L[eJIbIM TTOKa3aTelIeM
3 Apudmernaecknii KOpeHb N-0i CTENICHH. 15 1
HppannonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckre ypaBHEHHs
5 TpuronomeTpruyeckue BoIpaKEeHUS U 99 1
YpaBHEHUS
[TocnenoBaTeIbHOCTH ¥ IPOTPECCUU 10
HenpepsiBable pynkun. [lponsBoanas 20
9 [ToBTOpeHue, 06001IeHIE, CUCTEMATHU3AIIHS 5 9
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KITACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie | Ipakriieckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenI
1 I/ICCJ'IGI[OBaHI:Ie (YHKIHI ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 HpparnmonaibHbIe, TOKa3aTeIbHBIC U 24 1
norapuMUUecKre HEPaBeHCTBA
KomriekcHbie uncna 10
HatypanbHble u 1iesble uncia 10
CHcTeMBbl pallHOHATBHBIX, HPPAITHOHATBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(MUIECKUX 12 1
ypaBHEHUH
8 3aaun ¢ mapaMeTpaMu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATH3aIIHS 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
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