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2023 r.



HOACHUTEJBHASA 3AIINCKA

VYyebHblli Kypc «Anrebpa U Hayaja MaTeMAaTHUYECKOrO aHAIM3a» SBISETCS
OJIHUM M3 Hambojee 3HAYUMBIX B IMpOTrpaMMe CpeAHEero oOuero oOpa3oBaHMS,
MOCKOJIbKY, C OAHOM CTOPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAIbHYIO 0a3zy s
M3YYEHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (popMHUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE 00y4aronIuXcsi Ha YpOBHE, HEOOXOAMMOM
JUTsl OCBOEHUsI MH(OPMATUKU, OOIECTBO3HAHMSI, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCIUIUIMH. B pamkax gaHHOro y4yeOHOro Kypca OOydaromiuecs OBJIaJE€BaIOT
YHUBEPCATbHBIM SI3BIKOM COBPEMEHHOW HayKu, KOoTopas (OpMYyJIHUpYeT CBOU
JOCTHKEHHS B MAaTEeMaTH4eCKor (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MaTEeMAaTUYECKOrO aHallM3a 3aKja/bIBacT
OCHOBY JUIsl YCIIEIIHOTO OBJIAJEHUS 3aKOHaMH (PU3MKH, XUMHUHM, OHOJIOTHUH,
MMOHUMAaHUSI OCHOBHBIX TE€HACHIINI Pa3BUTHUS SKOHOMHUKH U OOLIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(GPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIONb30BaTh UX IS JalbHEHIIEro oOpa3oBaHUS U B
IOBCEIHEBHOM kn3HU. B TO ke BpeMsi oBiajgeHuEe aOCTPakTHBIMU U JIOTHUECKU
CTPOTMMHU KOHCTPYKLUSMHU aireOpbl M MaT€MaTUYECKOro aHajliu3a pa3BUBAeT
YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKA3bIBaTh
YTBEPKICHHUS C IMOMOLIBIO UHAYKUMNA U PACCyXIaTh NEIYKTUBHO, UCIOJIb30BAThH
00001IeHNEe W KOHKPETU3allMI0, abCTparupoBaHME U aHAJIOTHIO, (Gopmupyer
KPEAaTUBHOE U KPUTUUYECKOE MBILIJICHHE.

B xone m3yuenuss yueOHOro kypca «Anredpa ¥ Hayajia MaTEMaTUYECKOIO
aHaJIM3a» 0O0ydYarolMecs MOJIy4YaroT HOBBIM ONBIT pPEICHUs NPUKIAAHBIX 3ajad,
CaMOCTOSITEIIBHOI'O MOCTPOEHUsT MAaTEMAaTUYECKUX MOJENIEW pEalbHBIX CUTYyallUH,
MHTEPIPETAlMM  TOJYYEHHBIX  PEIIEHHWM, 3HAKOMATCA €  IPUMEpPaAMH
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B NPUPOJE, HAYKE U HUCKYCCTBE, C
BBIJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

VY4eOHbIi Kypc o0JjazaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHLHUAIOM,
KOTOpBIM pealu3yercd Kak 4Yepe3 Y4YeOHbI Marepualn, CrnocoOCTBYIOIIMMA
(GOpMHPOBAHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK W uepe3 crnelupuky ydeOHOU
NEeATEeIbHOCTH, TpeOyroned MNpOAOJDKUTEIbHOW  KOHIIEHTpAllid BHUMAaHMS,
CaMOCTOSITEJIBHOCTH, AKKypaTHOCTM MW  OTBETCTBEHHOCTH 3a IIOJYy4YEHHBIN
pe3yabTar.

B ocHoBe Mmeronuku oOydeHHs] ainredbpe W HayajllaM MaTeMaTU4YecKOro
aHaIM3a JIeKUT A TEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType ydeOHOro kypca «Anredpa M Hayajla MaTeMaTHUYECKOTO
aHaJM3a» BBIJIEIIEHBI CIECAYIOIINE CONEPKATEIbHO-METOANYECKUE JMHUM: «Hucna
Y BbIUKCIICHUSD», «DyHKINK U Tpaukmny», «YpaBHEHUS U HEpaBEeHCTBa», «Hauama
MaTeMaTHYECKOro aHain3a», « MHOXKeCTBa U Joruka». Bce oCHOBHBIE



COJIEPKATEIbHO-METOANYECKHE JMHUM H3Y4YaloTCsl HAa MPOTSHKEHUH JBYX JET
oOydeHHs1 Ha ypOBHE CpEIHEro oO0Iero oOpa3oBaHUs, €CTECTBCHHO JOTIOHSI
ApyT Ipyra W MOCTETICHHO HACHIIIAsICh HOBBIMH TEMaMU W paszjienamu. JlaHHBIH
yu4eOHBIH KypC SBISICTCS HMHTETPATUBHBIM, TIIOCKOJBKY OOBEIUHSET B cede
COJiep’)KaHUE HECKOJbKMX MAaTeMaTH4YeCKHX IUCIUIUIMH, TakKuX Kak anrebpa,
TPUTOHOMETpPHSI, MaTEeMaTUYECKUI aHaIu3, TEOPUS MHOXKECTB, MaTeMaTHYecKas
noruka u apyrue. Ilo mepe Toro kak oOydwaromuecst OBIajeBalOT BcE Ooiee
IMIMPOKUM MATEMAaTUICCKUM ariapaToM, Y HUX TOCIEI0BATEIbHO (GOPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTEeMaTHYECKyI0 MOJENb pealbHOM
CUTYallu, IPUMEHSATh 3HAHUS, TIOJyYeHHbIC MIPU U3yYEHUN Y4eOHOTO Kypca, AJis
pEIICHUsI CaMOCTOSITENIFHO C(HOPMYITMPOBAHHONW MaTeMaTUYECKOM 3a7a4u, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYeCcKass JUHUS «Uuclia U BBIYUCICHUS» 3aBepLIacT
(opMuUpOBaHNE HABBIKOB UCIOJIb30BAaHUS AEHCTBUTEIBHBIX YHUCEI, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTO 00111ero oopazoBanusi. Ha ypoBHe cpeaHero oouiero
oOpa3zoBanusi oco0oe BHHMMaHME yjaendercs (OPMHUPOBAHMIO  HABBIKOB
palOHaIbHBIX BBIYUCICHHUM, BKIIOYAIOIMIMX B C€0sl HUCIIOJIb30BAHUE PA3IMUYHbBIX
¢opM 3amucu 4yucia, YMEHUE JellaTh NPUKHUAKY, BBIIOJIHATh HPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YMCIIOBBIE BBIpaXKEHUs, padOTaTh C MaTeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE€ OOYyYaIOIIMMCS MHOXECTBA HATYpaIbHBIX, IICIbIX,
palioHaJIbHBIX W JICHCTBUTENIBHBIX  YHCET  JOMOJHSAIOTCS ~ MHOXKECTBOM
KOMIUIEKCHBIX 4HCell. B KaxJoM U3 3THUX MHOXECTB paccMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puueckue 3aJayd U OIlepaluu: JAejIeHUEe Halelo,
OTIEpUPOBAaHUE OCTAaTKaMHW Ha MHOXKECTBE IIEJIBIX YHCEN, OCOOBbIe CBOICTBa
paIoHaIbHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(pMETUYECKHEe OTepalnu, a TaKkKe
M3BIICUCHUE KOPHS HATYpaJbHOM CTEMEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCE].
bnarogapss mocienoBaTebHOMY pAaCIIMPEHUIO Kpyra HCIOJIb3YyEMbIX YHCENT |
3HaKOMCTBY C BO3MOKHOCTSIMM UX IPHUMEHEHHUsS JJIsl PElICHUs Pa3JInYHbIX 3a]a4
dopMupyeTcsi mpeaCcTaBICHUE O €IWHCTBE MAaTEeMAaTHKH KaK HAyKd M €€ poiiu B
MOCTPOCHUN MOJIENIEH peasbHOr0 MHpa, IMUPOKO HCIHOIB3YIOTCS 0000I1IeHue u
KOHKpETH3aIusl.

Jluaust «YpaBHEHHS W HEPABEHCTBA» PEATU3YeTCs Ha MPOTSHKEHUH BCETO
oOyudeHHus1 Ha YPOBHE CpeJHEro oOIero oOpa3oBaHMsl, MOCKOJIbKY B KaXKIOM
pasnene IIporpaMMbl NpeaycCMOTPEHO pelIeHHWEe COOTBETCTBYIOIIMX 3aaad. B
pe3ynbTaTe OOydaroluecs OBJAJAEBAIOT PAa3IMYHBIMH METOJaMH  PELICHHUS
palioHaJIbHBIX, HUPPAIMOHATBHBIX, TOKA3aTENbHBIX, JIOTAPUPMUUECKHX |
TPUTOHOMETPUYECKUX ypaBHEHWH, HEPaBEHCTB W CHUCTEM, a Takke 3ajad,
cojepkaux mapameTpbl. [lomyuyeHHbIE yMEHHUS MIMPOKO HCIOJB3YIOTCA MpU
UCCIIEIOBaHUH (YHKIUI C MOMOIIBIO MPOU3BOAHOM, MPHU PEUICHUH MPUKIATHBIX



3aJa4 U 33]a4 Ha HaXOXKJIEeHUE HanOOJIbIINX W HAMMEHbBIINX 3HAUCHUN (YHKIUH.
JanHas comepkarenbHas JIMHUS BKIIOYAET B ce0s Takke (popMHpOBaHHE YMEHHI
BBIMOJHATH  pacu€rel 1o  QopmyiaMm, MpeoOpa3oBaHMs  palUOHAJIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKK€ BBIPAXKCHMUI,
CoJiepKalIiX CTerneHn Hu Jjorapudmel. braromaps u3ydeHHI0 anredpandeckoro
Marepuana MNPOUCXOOUT  JalbHEWIIee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOrO MBINUIEHHUS OOydaroluxcs, (GOpPMUPYIOTCS HaBBIKM JE€TyKTUBHBIX
paccyxaeHui, pabOTl C  CUMBOJIBHBIMM  (OpMaMy,  TpEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEHl B BHJE PAaBEHCTB M HEpPaBEHCTB. AnreOpa
npenjgaraeT A(QQPEKTUBHbIE HMHCTPYMEHTBHI JUIS PEIICHUS MNPAKTHUYECKUX |
€CTECTBEHHO-HAYYHBIX 3a]1a4, HarJISIIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3BIKA HAYKH.

ConepxarenpHo-MeToMyeckass JUHUS «DyHKIUUM U TrpauKu» TECHO
HEepeIIeTaeTCd ¢ APYTMMM JIMHUSAMU y4e€OHOro Kypca, MOCKOJbKY B KAaKOM-TO
CMBICIIE 33JJa€T MOCJIEI0BATEIbHOCTh U3yUeHUsl MaTepuaina. M3yueHrue cTeneHHou,
MOKa3aTeIbHOM, JOrapu(pMUIECKON U TPUTOHOMETPUYECKHUX (DYHKIUHI, UX CBOWMCTB
U rpaduKoB, UCHOIb30BaHUE (DYHKUMN JUIS pEelIeHUs 3a7ad U3 IpYrux y4eOHbIX
IPEIMETOB U PEAIBHON KU3HHU TECHO CBSA3aHO KaK ¢ MAaTEMaTUYECKUM aHAIU30M,
TaK U C pELICHHEM ypaBHEHUN U HepaBeHCTB. Ilpu 3TOM OojblIoe BHUMaHHE
yaensercss (pOpMUPOBAHUIO YMEHHs BbIpakaTb (POPMYJIaMH 3aBUCUMOCTH MEXKIY
pa3IMYHBIMK BEJIMYMHAMU, HCCIEIOBAaTh MOJyYCHHbIE (YHKIHH, CTPOUTh HX
rpaduku. Matepuan 3Toi cozepKaTeIbHON JIMHUK HAlleJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, II03BOJSIIOIIMX BBIPAXaTh 3aBHCHUMOCTH MEXAY BEIMYMHAMHU B
paznuuHoi (opme: aHaTUTUYECKOM, rpaduyeckoil U cioBecHoi. Ero msyuenwue
CIIOCOOCTBYET PAa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIINH, UCTI0JIb30BAHUIO aHAJIOT .

CopnepxarenpHas JinHHAs «Hadama maTeMaTH4eCKOro aHalv3a» IO03BOJIAET
CYILLIECTBEHHO PACIIMPUTH KPYI KaK MaTEMaTUYECKUX, TaK W MPUKIATHBIX 3a1ad,
JOCTYMHBIX OOYyYaIOIIUMCS, TaK KaK y HHUX TOSBISETCS BO3MOXHOCTb CTPOUTH
rpa@uKy  CIOXHBIX (DYHKIMM, ONpeAensTh WX HauOOJNbIIME W HAWUMEHBIIHE
3HAYEHHUS, BBIYUCIATH IUIOMAAM (UTYp U OOBEMBI Tell, HAXOIUTh CKOPOCTH H
yCKOpeHHusl TmporeccoB. JlaHHas coaep)aTenbHas JMHUSA OTKPBIBA€T HOBBIE
BO3MOXHOCTH ITOCTPOEHHUS MAaTEMaTUYECKUX MOJENEH pPEabHbIX CUTYaluil,
MIO3BOJISIET HAXOJWTh HAWIy4Ylllee pEIIEHUWE B NPHUKIAJHBIX, B TOM YHUCIE
COLIMAJIbHO-PKOHOMHYECKHUX, 3a/1adyax. 3HAKOMCTBO C OCHOBAMHU MaTe€MaTUYECKOIrO
aHajaM3a CIOCOOCTBYET pPAa3BUTHUIO aAOCTPAKTHOrO, (HOPMaNIbHO-JTOTUYECKOTO H
KpEaTUBHOTO MBbIIUICHUS, (POPMUPOBAHUIO YMEHHH pacrno3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U HcKyccTBe. OOydarommecs y3HAIOT O



BBIIAIOIIMXCSL pe3yJbTaTax, MOJYyYEHHBIX B XOJ€ pPa3BUTUS MaTEMaTHKU Kak
HayKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYecKast TMHUA «MHOXECTBa U JIOTHKa» BKIIOYAET B
ceOst 2JEMEHTBl TEOPHUM MHOXXECTB U MAaTEMaTHUYECKOH JIOTMKH. TeopeTuKo-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBLHON MaTeMaTUKU
U TpeasiaraloT HauOoJiee YHUBEPCAJIbHBIN S3bIK, OOBEAMHSIONIUN BCE pa3lelibl
MaTEeMaTUK H €€ MPUIOKEHUH, OHM CBS3BIBAIOT pa3Hble MaTeMAaTHYECKHUE
OUCHMIUTMHBL ¥ MX TNPUIOKEHUS B eauHoe 1enoe. [loaTomy BakHO JaTh
BO3MOXXHOCTh OOydYaronmiemMycsi TOHHMAaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOM MaTEMaTUKH W HCMOJb30BATh €r0 /I BBIPAKEHUS CBOMX MBICIIEH.
Jpyrum BaXXHbIM MPU3HAKOM MATEMaTUKM KaK HAayKH CIEQyeT MPU3HAThH
CBOMCTBEHHYIO €Ul CTpOrocTb OOOCHOBAaHMII U CJIEIOBaHUE OMNPEACIEHHBIM
mpaBWJIaM  TIOCTPOEHHUS  JIOKA3aTelNbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEMaTHYECKON JIOTMKH CHOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIIIJICHUS
oOy4aroluxcsl, MO3BOJSET UM CTPOUTH CBOM PACCYXkICHUS Ha OCHOBE JIOTHYECKHUX
npaBuil, POPMUPYET HABBIKM KPUTUUECKOTO MBIIIIJICHHUS.

B yueOHOM Kypce «AnreOpa ¥ Hayajla MaTeMaTHYECKOro aHaln3a
MPUCYTCTBYIOT OCHOBBI MAaTeMaTHUYECKOTO MOJECIMPOBAHMS, KOTOPHIE MPU3BAHBI
CHocoOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB IIOCTPOEHHUS MOJENIEH peanbHbIX
CUTyallul, MCCIENOBAaHUS HTHX MOJIEJEd ¢ IOMOIIbIO ammapaTta anredpbl H
MaTeMaTHUYECKOT0 aHalli3a, WHTEPIpEeTallMd IOJIY4YEHHBIX pe3ysbTaToB. Takue
3aJlaHus BIUICTEHBI B KQXK/IbII U3 Pa3/IeloB MPOTrPaMMbl, TOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIb3YETCS AJIA PelIeHUs MPHUKIaTHBIX 3amad. [Ipu
pEIIEHWH  pealbHbIX  NPAaKTHUECKUX  3aJady  oOydaromuecs  pa3BUBAIOT
HaOJI0JaTeIbHOCTh, YMEHHME HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCTONB30BaTh  aHAJIOTHIO, 0000IIaTh W  KOHKPETU3UPOBAThH  MPoOJeMy.
JlesiTenbHOCTh 1O  (POPMHUPOBAHUIO HABBIKOB pEIICHHs] TMPHUKIAJAHBIX 3a1ad
OpraHM3yeTCs B POIECCe U3yUEHUS BCEX TeM y4eOHOro Kypcea «Anredpa u Hayana
MaTeMaTUYECKOTO aHaJIN3ay.

Ha wu3yuenue yueOHOro kypca «Aurebpa W Hayala MaTeMaTUYECKOTO
aHanu3a» otBoauTcs 272 vaca: B 10 kimacce — 136 vacos (4 yaca B Hegento), B 11
kiacce — 136 yacoB (4 yaca B He/IeIIO).



COILEPKAHUE OBYUYEHUASA
10 KJIACC

Yuciia ¥ BBIYUCTICHUSA
Panmonansabie uncna. OOBIKHOBEHHBIC U IECATUYHBIC TPOOHU, TTPOIICHTHI,
OeckoHeuHbIe neproaudeckue apodu. [Ipumenenue npobeil U MpoLEHTOB AJs
pelIeHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTpACiei 3HAHUU U PeabHOMN KU3HH.

JelicTBUTENbHBIE YHCIa. PalMOHAIbHBIE W UPPALUOHAIBHBIE YHUCIA.
ApudmMernueckre  omepalMu € JICUCTBUTENbHBIMUA  4YHMclaMd.  MoJylb
JEUCTBUTEIHLHOTO YKCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCICHUS, TIPaBUIIa
OKpYTJICHUS], MPUKUJKA U OLICHKA PE3YyJIbTaTa BhIUUCICHHI.

Crenenp ¢ uenbiM nokazarenemM. bunom Herootona. HMcnonbs3oBaHue
noaxosie (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEN JJIsI PEIICHUS MPAKTUYECKUX
3a/1a4 U MPEJCTABICHUS JaHHBIX.

Apudmernuecknii KOpeHb HATypaJbHOM CTENICHU U €0 CBOWCTBA.

CreneHb C panMoOHAJIbHBIM IIOKa3aTelleM H €€ CBOWMCTBA, CTENEHb C
JIICUCTBUTEIILHBIM MOKA3aTECIIEM.

Jlorapudm uucna. CoiictBa jorapudma. /lecaTuunpie U HaTypaibHbIE
Jorapu@Msl.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC YHUCIOBOIO aprymeHTa. ApKCHHYC,
APKKOCUHYC M apKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBIE TMpPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCUIIbHBIE YpaBHEHUS W ypaBHEHUs-CIeACTBUs. HepaBeHCTBO,
pelIeHUEe HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1IEbIX U APOOHO-pAllMOHATIBHBIX YPaBHEHUN U
HEpPaBEHCTB. MHOTOYIEHb OT OJHON MepeMeHHOH. JleneHue MHoOrousjieHa Ha
MHOIOWIEH C ocratkoM. Teopema be3dy. MHoOrouneHsl ¢  LeIbIMU
kod(punmenramu. Teopema Buera.

[IpeobpazoBaHus YKCIOBBIX BBIPAXKEHUHN, COIEPIKALUX CTEIIEHU U KOPHHU.

UppanmonaabHbie ypaBHEHUS. OcHOBHBIC METOJIbI perieHus
MppalMoOHaIbHbIX YPaBHEHUIA.

[Toka3arenbHble ypaBHEHUS. OCHOBHBIE METOHbl PEUICHUS IMOKA3aTEeJIbHBIX

YpaBHEHUM.

[TpeobpazoBaHre BhIpAKESHHM, COAEPKAIIIX JTOTapU(PMBI.

Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJIbI peIIcHUsS
Jorapu(MUUECKUX YpaBHCHUH.

OcHoBHbIE TPUTOHOMETPUUECKHUE dbopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BBIPAXKEHHM. PellIeHne TPUroHOMETPUIECKUX YPABHEHUM.



Pemenne cucreM JMHENHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHH. OrnpenenuTenb MaTpuibl 2X2, €ro TeOMETPUYECKUU CMBICH U
CBOKCTBA, BBIUHCIICHHE €0 3HAYEHUS, IPUMEHEHHUE OMNPEACTUTENS I PELICHUS
CUCTEMBbl JIMHEMHBIX YpaBHEHUU. PelieHue MNpuUKIagHbIX 3a4ad C I[MOMOULIBIO
CUCTEMBl JIMHEHMHBIX YypaBHeHUHM. lcciaenoBanue IOCTPOCHHOM MOJENU C
MTOMOILIBIO MaTPHUIL U ONPEIETUTEIIEH.

[TocTpoeHne mMaTeMaTUYECKUX MOJENEN PEAIbHOM CUTyallUH € MOMOUIBIO
YPaBHEHUN M HEpPABEHCTB. lIpuMeHEHHME ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a7ad M 3ajJad M3 pa3IMyHBIX O0JacTel HayKu M peanbHOU
KU3HU.

DOyHKUUM U rpaguKu

OyHKIus, crnocodbl 3agaHus QyHKIUU. B3aumMHO oOpaTHBIE (QYHKIUU.
Komnosumms ¢yskuuid. I'paduk  ¢QyHKIuMU. DaeMeHTapHble MpeoOpa30BaHUS
rpa@uKoB (QyHKIIMIA.

OO6unacTb ompeneneHus: 1 MHOKECTBO 3HaueHud (yHkuuu. Hymu yskimm.
[IpoMexyTku 3HaKONOCTOSIHCTBA. YETHBIE M Heu€THbIe (QyHKIMU. [leproanueckue
¢yskuuu. IIpoMexyTkn MOHOTOHHOCTH (YHKUHUHA. MakCUMyMbl U MHUHUMYMBbI
dbynkiuu. Hanbosnbiiee 1 HauMeHbllee 3HaueHUsI PyHKIIMU Ha TPOMEKYTKE.

JluneiiHas, KBaJpaTHU4Has U APOOHO-IMHEHHas (YyHKUUHU. DJIEeMEHTapHOe
UCCJIEJOBAaHUE U TIOCTPOEHUE UX I'PaUKOB.

CreneHHas (GyHKIMS ¢ HATypajdbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpadguk. CBoiictBa M rpaduk KOpHS N-0il CTeNeHW KakK (PYyHKUUU OOpaTHOM
CTENIEHU C HATYpaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmMuyeckas (yHKIUHA, WX CBONCTBA U TpaduKH.
Ncnons3oBanue rpadukoB GyHKIMMA 1S pEIICHUS] YPABHEHHM.

TpurosomeTpruyeckass OKpPYKHOCTb, OIPEACICHHE TPUTOHOMETPUUYECKHUX
(YyHKUMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAJIbHBIE 3aBUCHUMOCTHM B pealbHBIX IMPOLECCAX U SBJICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havana MaTteMaTH4ecKOro aHajimn3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHus IOcJeaoBaTeIbHOCTEH. MeTton
MaTeMaTHYECKON UHIYKIUU. MOHOTOHHBIE U OrpaHUYCHHBIE
noclyieqoBaTeNbHOCTU. VcTOprsS BO3HMKHOBEHHS MAaT€MaTUYECKOrO aHalin3a Kak
aHann3a OECKOHEYHO MaJlbIX.

ApudmeTrnueckast 1 reoMeTprueckas nporpeccud. beckoneuno yObiBarormiast
reoMerpuueckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH TeOMEeTpUUECKON
IIPOTrPECCUU. JINHENHBIN U SKCIIOHEHIUAIBHBIN pOCT. Yucno e. Popmyiia CI0KHBIX
npoueHToB. Mcnonb3oBaHWe MPOTPeccUu JUIsl  PEIIeHUs pealibHbIX —3a7ad
NPUKJIAJHOTO XapaKTepa.



HemnpepriBHBIE (GyHKIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpagukoB ¢yHkuuid. CBolcTBa (YHKIMI HEMpEpbHIBHBIX Ha oTpe3ke. Mertoa
UHTEPBAJIOB JUISl PELICHUS HEpPaBEHCTB. lIprMeHEHHE CBOWCTB HENPEPBIBHBIX
GbyHKUMN TS petieHus 3a/1ay.

[lepBas u BTopas npou3BoHbie GyHKIKU. OnpeaeneHne, reoMeTpUIecKuil u
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K rpaduky QpyHKIIUU.

[IpousBogubie  smeMeHTapHbIX  ¢yHkiuil.  [IpousBognass ~ CyMMBI,
MPOU3BECHUS, YACTHOT'O U KOMIIO3UIIUU (DYHKIIHIA.

MHokecTBa H JIOTHKA

MHoOXecTBO, olnepauuy HaJ MHOXECTBaMHM W HMX CBOMCTBA. JlnarpaMmbl
Oiinepa—Benna. IIpuMeHeHHE TEOPETUKO-MHOKECTBEHHOIO — ammapara  Juis
ONMCAHUs PEaJbHBIX MPOLECCOB M SABJICHUM, NPU PEIICHHHM 3a7ad W3 JAPYIUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHYECKOIOo OOBEKTa, CIIEICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KJIACC

Yucsia ¥ BBIYMCICHUSA

Harypansabie u nensle yncna. llpumeHeHne NpU3HAKOB JEIMMOCTH LIENBIX
yucen, HauOoypluid o0muid nenutend (nanee — HOJ[) u Hammenswiee oOriee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1is penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

Kowmrmnekcuble uwncna. AnreOpamdeckas M TpUTOHOMETpUuUeckas (QOpMbI
3aMUCH KOMIUIEKCHOTO 4YHucia. ApudmeTndeckue omnepauud C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHMe KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHn u3 KOMIUIEKCHOTO yucia. [IpumeHnenue
KOMIUIEKCHBIX YHCEJI JJIsl peleHUs] PU3NUECKUX U TEOMETPUUYECKUX 3a/1ad.

YpaBHeHMs U HEPABECHCTBA

CucrteMa ¥ COBOKYIHOCTh YpPaBHEHHW M HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CHCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. Pelienne TpuroHoMeTpuyecKux HEPaBeHCTB.

OCHOBHBIE METOJBl PpEIICHUA TMOKa3aTebHBIX U  JIorapu(pMUUecKux
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PELIEHUS] CUCTEM M COBOKYIHOCTEW pallMOHAJIBHBIX,
UPpalMOHATBHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUUECKUX YPaBHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



[IpumeHeHne  ypaBHEHHM, CHCTEM W  HEPABEHCTB K  PELICHHIO
MaTEMaTUYECKUX 3a7a4 M 3ajJad M3 pa3lIMYHBIX O0JacTel HayKu M peanbHOU
KU3HU, UHTEPIPETALUS [TOJTYyUYCHHBIX PE3YIbTATOB.

DOYyHKUMH U TPaPUKH

I'paduk kommozunuu (QyHKuh. ['eomerpuueckue oOpasbl ypaBHEHUN U
HEPABEHCTB Ha KOOPAMHATHOM IMIJIOCKOCTH.

Tpuronomerpruyeckre QyHKIUHU, UX CBOMCTBA U TPa(UKH.

['padprueckne MeToabl pelieHUs ypaBHEHUM W HepaBeHCTB. [ 'paduyeckue
METObI PELIECHHUS 3a7a4 C TapaMeTPaMHu.

Hcnonb3zoBanue rpapukoB (QYHKIUN JUIsi UCCIEIOBAHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOPbI€ BO3HHMKAIOT IMPHU PEIICHUU 3aJlady U3 JAPYTUX y4eOHBIX
IPEIMETOB U PEAIBHOM KU3HU.

Havana MaTeMaTH4€CKOI0 aHAJIN3a

[IpumeHeHne mpou3BOAHON K MCCIENOBAHMIO (DYHKIMI HA MOHOTOHHOCTH U
sKCcTpeMyMbl.  HaxokneHue  HamOOJbIIET0 W HAaMMEHBIIETO  3HAYEHHM
HEIpEPBIBHON (DYHKIIMH HA OTPE3KE.

[IpumMeHeHnEe TPOU3BOJHOM I HAXOXKACHUS HAWIIy4dllIerO pEIICHHS B
NMPUKIAIHBIX 3aJadax, I OINpPENENEHUs CKOPOCTH M YCKOPEHHWs IIpolecca,
3a1aHHOTO (hOPMYJIOM Wi TpadUKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpasHble
arieMeHTapHbIX QpyHKuui. [IpaBuiia Hax0X1eHUs IEpBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaJIa. Breruncnenne
omnpenenéHHoro naTerpaia no Gopmyne Hetotona-Jleiouua.

[TpumeHeHrne uHTErpajia A HAXOXKJEHUS IUIOIIAAeH IIIOCKUX (uryp u
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepst pemenuit  auddepeHnanbHbIX ypaBHEHUNW. MareMmatuueckoe
MOJICJIMPOBAaHUE peajbHBIX IPOLECCOB C MOMOILIbI U depeHIInanIbHbIX
YpaBHEHUM.



[UNTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJII'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YITJIYBJIEHHBI YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHI

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaskaIaHCcKOro BOCIIATAHUS:

c(OPMUPOBAHHOCTH TPAXKJAHCKOM MO3UIIMUA 00YJArOMIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOT'O  4I€Ha  POCCHICKOro  00IllecTBa,  MNPEACTABICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUMH,
Opoueayp TIpaxaaHckoro oOmiecTBa (BbIOOpPHI, OMpPOCHl M APYroe), yMEHHe
B3aUMOJICHCTBOBaTh C COLUAIbHBIMM HWHCTUTYTAMU B COOTBETCTBHH C UX
(GYHKUMAMH U Ha3HAYECHHEM;

2) IATPHOTHYECKOTO BOCIIMTAHNA:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIAaHCKOM MACHTUYHOCTH, YBAKCHUS K
IPOLUIOMY M HAaCTOALIEMY POCCHWCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHUSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTeMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE JTUX JOCTHKEHUH B JPYrMX HayKaX, TEXHOJOTusax, cdepax
SKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

OCO3HAHHME JYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapojaa, chOpMHPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHHUS, 3TUYECKOTIO MOBEIAEHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JOCTHKEHHM HAyKM M JEATEIbHOCTBIO YYEHOrO, OCO3HaHUE
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYHUBOrO OyAyLIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAsl ICTETUKY MAaTEeMaTHYECKUX
3aKOHOMEpPHOCTEHN, 00BEKTOB, 3aJa4, PELIICHUH, PacCyKIEeHUN, BOCIIPUUMUYUBOCTD
K MaTeMaTHYE€CKUM acleKTaM pa3IuyHbIX BUJOB HCKYCCTBA;

5) ¢pu3nYeCcKOro BOCIIMTAHUSI:

cOPMHPOBAHHOCTh YMEHUS TPUMEHATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOro U 6€30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 37I0POBBIO (370pOBOE THUTaHUE, COAIIAHCUPOBAHHBIN PEKUM 3aHATUNA U
OTIIbIXa, peryisipHas (u3ndecKas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
IPU 3aHATUSAX CIOPTUBHO-030POBUTEIBHON IEATETbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYIOJIOOUs, HHTEpec K
pa3nuuHbiM  cepaM  MpoPEecCHOHANBbHON  NEATEIbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHE COBEpILATh OCO3HAHHBIA BBIOOP
Oynymieit mpodeccu U peam30BbIBATh COOCTBEHHBIC KMU3HECHHbBIC TJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3OBaHHWIO W
caM0o00pa30BaHUIO Ha TMPOTSHDKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTUIO B PELICHUHU ITPAKTUYECKUX 3a]1a4 MaTeMaTH4YeCKOM HAapaBIeHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCITUTAHMS:

c(OPMHPOBAHHOCTh  DKOJIOTHUECKOW  KYJIbTYphl, IOHUMAHUE BIUSHUS
COIMAIbHO-PKOHOMHYECKUX TPOLIECCOB Ha COCTOSIHHE MPHUPOIHOW M COIUATbHOU
Cpelbl, 0OCO3HAHUE TJI00ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OpUEHTAITHS
Ha TMPUMEHEHUE MAaTeMaTUYECKUX 3HAHWUW [JIs pElIeHUs 3aJad B 001acTH
OKpYXalollled Cpe/bl, TUIAHUPOBAHUE TIOCTYNKOB M OILICHKM HX BO3MOKHBIX
MOCJIEJICTBUMN ISl OKPY>KAIOIIEH Cpefibl;

8) HeHHOCTH HAYYHOT 0 TO3HAHUSI:

c(hOPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAaykM M  OOIIECTBEHHOMW  MPaKTUKH, TMOHUMaHUE
MaTEMaTUYECKOM HayKd Kak cepbl 4YeNOBEYECKOM IeATEIbHOCTH, JTAloOB €&
pa3BUTHS W 3HAYUMOCTH [UJISl Pa3BUTHS ULUBWIW3ALWH, OBJIAJCHHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOM KyJIbTypoll KaK CpEICTBOM IIO3HAHUA MUPA,
TOTOBHOCTh OCYIIECTBIIITh IMPOCKTHYID M MCCIEAOBATEIBCKYIO JIESITEIHHOCTh
WHJIUBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eCTBUS

ba3zoBble jornueckue 1ecTBUA:

BBISBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEeMaTUYECKHX
OOBEKTOB, TIOHSATUM, OTHOIIECHUNW MEXIYy TMOHATUAMH, (GOPMYJIUPOBATH
OTpe/IeJICHUS] TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKAIIUU,
OCHOBaHMS JiJis 00001IEHNS U CPAaBHEHUS, KpUTEPUH TIPOBOJUMOTO aHAIIN3A;

BOCIIpUHUMATh,  (QopMylIupoBaTh W  MPeoOpa3oOBbIBATH  CYXKICHUS:
YTBEPJUTEIbHbIC U OTPUIIATEIbHBIE, CIMHUYHBIC, YACTHBIE U OOIIKE, YCIOBHBIE,

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOJCHUSX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW U NPOTUBOPEY U,

JeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JE€IYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKa3aTEIhCTBA MATEMATHYECKUX YTBEPKICHUI
(TIpsiMbI€ U OT IPOTUBHOTO), BHICTPAUBATh APTYMEHTALINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYKICHUS U BHIBOIBI,

BBIOMpPATh CMOCOO pelieHus y4deOHOW 3amadyr  (CpaBHHBATh HECKOJBKO
BapUAHTOB  pelIeHUs, BbIOMpaTh Hauboyiee MOAXOMSMHMN ¢ y4ETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).



ba3oBble uccienoBare/ibCKue 1eCTBUA:

UCITOJI30BaTh BOIPOCHl KaK HCCIENAO0BATEIBCKUII WHCTPYMEHT IO3HAHUA,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (pOpMUPOBATh TUIIOTE3Y, apTyMEHTHUPOBATH
CBOIO IO3UIINI0, MHCHHE;

MPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, UCCIEAOBAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4EeCKOro 00BhEeKTa, SIBICHUS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIIECHUS W BHIBOJABI MO pe3yjbTaTaM
IPOBEIEHHOTO  HAOJIONEHMs, HUCCJIENOBaHMs, OICHUBAaTh  JIOCTOBEPHOCTH
MOJIy4YEHHBIX PE3yJIbTaTOB, BEIBOJIOB 1 0000IIIEHNUH;

IPOTHO3UPOBAaTh BO3MOXHOE pa3BUTHE MPOLECCa, a TAaKXKE BBIJIIBUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora c undgopmanmei:

BBIIBIIATH AChUIINTH WHPOPMAIIUU, JaHHBIX, HEOOXOAUMBIX /I OTBETa Ha
BOIIPOC U JJIA PELICHHUS 3a1a4H;

BBIOMpPATh MHPOPMAIMIO U3 UCTOYHUKOB PA3TUYHBIX TUIIOB, aHAIM3UPOBATH,
CHUCTEMAaTU3UPOBATh M HUHTEPIPETUPOBATH HH(POPMAIMIO PA3IUYHBIX BHUAOB W
dbopm npeacTaBIeHUS,

CTPYKTYpPUpPOBaTh HH(POPMAIIMIO, TPEJICTABIATh €€ B Pa3jM4HbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATH HaJEKHOCTD uH(popmaIun 1o CaMOCTOSATENIbHO
chopMyIMPOBaAaHHBIM KPUTEPUSIM.

KoMMyHHUKATHBHBIE YHHBEPCAJIbHbIE YUeOHbIe AeiicTBUS

OOmenmne:

BOCIIPUHUMATh U (GOPMYJIMPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeJasIMHA OOIICHUS, SICHO, TOYHO, IPaMOTHO BBIpaKaTh CBOIO TOUYKY 3pPCHHS B
YCTHBIX U MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOAYy PEIICHUS 3aJayH,
KOMMEHTHUPOBATH MMOJYUYCHHBIN pe3yJIbTar;

B X0JIe OOCYXXJICHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYX Ia€MOW TEMBHI,
npoOJieMbl, pelIaeMoi 3ajayu, BBICKA3bIBATH WJICHU, HAIICJICHHBIE Ha IIOMCK
pELIEHHUsI, COMOCTABJISITh CBOU CYXKJEHHSI C CYXACHUSMH JPYTMX YYaCTHHKOB
nuanora, oOHapy>KUBaTh Pa3jIM4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIUpOBaThH pa3HOTJIACHS, CBOM BO3PAKEHUS,;

MPEACTABIATh PE3YJIbTAThl PELICHUS 3a7a4M, SKCIIEPUMEHTa, UCCISIOBAHUSI,
MIPOEKTa, CAMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C Y4E€TOM 3a1ad
MIPE3EHTAIUA U OCOOEHHOCTEHN ayTUTOPHUH.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUA



Camoopranusanus:

COCTaBJISITH IIJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOMPATh CIIOCOO PEIIeHUs C
Y4IETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOM MH(pOPMAITHH.

CaMOKOHTPOJIb, IMOIHOHATbHBI HHTE/IEKT:

BIAJCTh HAaBBIKAMH  ITO3HABATCIBHONW  pediekcur Kak  OCO3HAHUSA
COBEPIIIAEMBIX JCHCTBUN W MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
criocobaMu CaMOTIPOBEPKH, CaMOKOHTpPOJIS TMpollecca M pe3yibTaTa pEIICHUS
MaTeMaTHYECKOH 3a/1a4u;

IPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH NPU PEIICHUHN 3aJ[auH,
BHOCHTH KOPPEKTUBHI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, JAHHBIX,
HalICHHBIX OIMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE Pe3yJIbTaTa IEIN M YCIOBUSAM, OOBSICHITH IPHYNHBI
JOCTIDKCHUS WUTH HEIOCTHIKCHUS PE3YNIbTATOB JCSITCIBHOCTH, HAXOIUTh OIIHOKY,
J1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEJIbHOCTD:

MOHMUMATh M KCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAWBUIYaTbHON
paboThl TpHW pemeHWH YYeOHBIX 3a7ad, MPUHAMATH I1IeJb COBMECTHOM
JEATEIBPHOCTH, TIAHUPOBATh OPTaHHW3AIlMI0 COBMECTHOW pabOTHI, paclpeaciisTh
BUJBI palOT, JOroBapuUBaThCs, OOCYXKJAaTh NIPOLECC M pe3yiabTaT paboThI,
000011aTh MHEHHUS HECKOJIBKUX JTIOACH;

y4acTBOBaTh B T'PYMIOBBIX (opMax paboThl (0OCYXIeHUs, OOMEH MHEHHIA,
«MO3TOBBIE INTYpMBD» W HWHBIE), BBHINOJHATH CBOK YacThb pabOTBl U
KOOPAWHHUPOBATh CBOM JCHCTBUS C JPYrUMH WICHAMH KOMAaHIIbI, OIICHHWBAThH
KauyeCTBO CBOEr0 BKJIAJa B OOIIMI MPOIYKT MO KPUTEPUsSIM, CHOPMYITUPOBAHHBIM
YYaCTHHUKAMH B3aUMOICHCTBUSI.

HHPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kjacce oOydarOIMICS TMOMYYUT CIEAYIOIIHNE
IpPEeIMETHBIE PE3yJIbTaThl TIO0 OTACIBbHBIM TeMaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hadyajla MaTeMaTUYECKOTO aHATTU3ay:

Yucaa v BBIYMCICHUSA:

CBOOOJIHO OINEpPUPOBATh MOHATHUSAMHU: PALMOHAIBHOE YMCJIO, OECKOHEUHas
nepuognyeckasl JIpoOb, TMPOIEHTHI, HPPAMOHAIBHOE YHCJIO, MHOXXECTBA
paLMOHAJIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb IEMCTBUTEIIBHOTO YUCIIA;

MPUMEHSIThL JPOOM U TPOLICHTHI JUIs pELICHUs] TPUKIAJAHBIX 3a7ad U3
pPA3JIMYHBIX OTPACIIC 3HAHUMN U PEATbHOU )KU3HU,

MIPUMEHSITH MPUOTHNKEHHBIC BEIYUCIICHUS, IPaBUiIa OKPYTJICHUS, IPUKUAKY U
OLICHKY P€3yJIbTaTa BbIYUCIICHNM;



CBOOOZIHO OMNEpUPOBATh TOHATHUEM: CTENEHb C IIeJIbIM MOKa3aTeseM,
UCIIOJIb30BaTh MOAXOAANIYI0 (hOPMY 3aMMCU IEUCTBUTEIIbHBIX YHCEI JIsl PELICHUS
NPAKTUYECKUX 33/1a4 U MPEACTABIICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETUUECKUN KOpPEHb HaATypajbHOMU
CTEIICHHY;

CBOOOJHO OINEPUPOBATH MOHATHUEM: CTEIIEHb C PAMOHAIBHBIM [TOKA3aTENIEM;

CBOOOTHO OTIEPUPOBATH MOHATHAMU: JIOTapU(DM YKCIia, JCCATUIHBIC U
HaTypajbHbIe JTOTapU(pMBbI;

CBOOOJHO ONEPHUPOBATH MOHATHIMHU: CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPHUPOBATH MOHATUSMU: APKCUHYC, apKKOCHHYC U apKTAHT€HC YHCIOBOIO
apryMeHTA.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHUSIMU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YPABHEHUS-CIIC/ICTBUS, PABHOCUJILHBIE HEPABEHCTBA,

NPUMEHSTh Pa3JIMUHbIE METOJIbl PEIICHUS PAlMOHAIBHBIX U JAPOOHO-
pallMOHAJIbHBIX YPABHEHUW, IPUMEHATh METOJ HWHTEPBAJIOB JJIsl PEIICHUA
HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: MHOTOWIEH OT OJIHOM NEpPEeMEHHOM,
MHOTOWIEH ¢ ILeiIbIMU KOd(ppuImeHTaMu, KOPHHM MHOTOYJIeHa, MPUMEHATDH
JIEJICHUE MHOT'OYJIEHAa HA MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl pELICHUS 3a/1a4;

CBOOOJIHO ONEpPUPOBATh TMOHATUSIMU: CHUCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpHIla, OMPENETUTEe]Ib MATpPUIbl 2 X 2 W €ro TeOMETPUYECKHH CMBICIH,
UCIIOJIb30BaTh CBOMCTBA OMpENeauTeNs 2 X 2 1 BBIYMCICHUS €ro 3HA4YCHWUS,
MPUMEHATh ONPENCIUTENN [JIsi PEIICHUS CUCTEMBl JIMHEHMHBIX YpaBHEHUI,
MOJICJIMPOBATh PEAIbHBIE CUTYAllMH C TOMOIIBIO CUCTEMBI JUHEWUHBIX YPaBHECHUM,
HCCIIEI0BATh TOCTPOEHHBIE MOJEIM C TOMOIIBI0 MATPHUIl U OIPEIEIUTEIEH,
UHTEPIPETUPOBATH MTOTYUYECHHBIN pE3yJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JEWCTBUM C KOpPHSAMHU Ui TpeoOpa3oBaHus
BBIPAKCHUM;

BBITIOJTHSTH MPE0OPa30BaHUS YUCIOBBIX BBIPAKECHUM, COJIEPKAIUX CTEIIEHU C
palMOHANIBHBIM [TOKA3aTeJIEM;

UCII0JIb30BaTh CBOMCTBa jorapumMoB JUTSt npeoOpa3zoBaHus
norapu(MUYECKUX BBIPAKCHH;

CBOOOJIHO OMNEPUPOBATH MOHATUSMH: HpPpAlMOHAIIbHBIC, TOKa3aTeIbHbIE U
JorapupMUUECcKue YpaBHEHHS, HAXOUTh UX PEIICHUS C MIOMOIIBI0 PAaBHOCUIIBHBIX
MIEPEX0I0B WA OCYILECTBIISSI IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHE (GOPMYIIBI I MTPeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAXKECHUN;

CBOOOJHO ONEpPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YpABHEHUE,
MPUMEHATh  HEOOXOoAMMBbIE  (OPMYJIBI U1 PEHICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHMUI];

MOJICJIMPOBATh pEAlbHbIE CUTYallUM Ha fA3bIKE anreOpbl, COCTaBIATh
BBIPQXECHUS, YpPAaBHEHHUS, HEpPaBEHCTBA 10 YCIOBHUIO 3a/aud, HUCCIEI0BaTh
MTOCTPOEHHBIE MOJIEIH C UCIIOJIb30BAaHUEM alllapaTa ajreopsl.

DYyHKUMH U TPaPUKH:

CcBOOO/IHO ONEpPUPOBATh MOHATUIMM: (YHKIIMS, CIIOCOOBI 3aAaHUsl (PYHKIIMH,
B3aUMHO OOpaTHbIe (QYHKIMHM, KOMIO3UIMSA (YHKIUN, Tpapuk QGyHKINH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PYHKIIHIA;

CBOOOJHO OIEPUPOBATH MOHATHAMHU: O0JACTH ONPENENECHUS U MHOMKECTBO
3Ha4YCHUU (PYHKIMH, HYJIH (PYHKIUU, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/IHO ONEpUPOBATh TMOHATUSAMHU: 4YETHBIE W HEUYETHbIE (PyHKLUH,
nepuoanyeckrue (QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHU, MAaKCUMyMbI U
MUHUMYMBI (DYHKIIMM, HauOOJIbllle€ M HaWMEHbIEEe 3HaYeHUE (QYHKUUU Ha
MIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUAMU: CTENEHHas (QYHKIUS C HATypaJbHBIM U
LEJIBIM TOKa3aTesieM, rpapuK CTENEeHHOW (YHKIMHM C HATypalbHBIM U LIEJBIM
nokasarenemM, rpauk KOpHS N-oil CTENeHW Kak (PYHKIUU OOpaTHON CTENEHU ¢
HaTypaJbHBIM MOKa3aTeJeM;

ONEepUpOBaTh MOHATUSMU: JIMHEWHAs, KBaJpaTU4HAas W JPOOHO-TUHEHHas
(YHKIIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOEHUE X TpaUKOB;

cBOOOIHO ONEpUpOBaTh MOHATUSAMU: IOKa3aTelibHas W Jiorapu@muueckast
(yHKUMU, WX CBOMCTBA M rpauKH, HCHOJB30BaTh MX TpaduKH A pEeuIeHUs
YpaBHECHUH;

CcBOOOIHO ONEpUPOBATH TOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTbD,
orpesiesieHue TPUTOHOMETPUUECKHUX (PYHKIUI YHUCIOBOIO apTyMEHTa;

UCIONB30BaTh Trpauku (QYHKUMH 11  UCCIEJOBaHMSI IPOLECCOB U
3aBHUCHUMOCTEI MpH peUIeHUH 3a7a4 U3 IPYruX Y4eOHbIX MPEAMETOB M peajbHOU
KU3HU, BBIPAXKATh POPMYJIaMH 3aBUCUMOCTH MEXAY BETUUMHAMU;

Havana MaTeMaTH4ecKOro aHajmsa:

cBOOOJHO ONEpUPOBATh MOHATUAMU: apUPMETHUECKas U TeoMEeTpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaOIIasi reOMETpUUecKasi Mporpeccus, JTMHEHHbIA 1
AKCIIOHEHIUATIBHBIN POCT, (hOopMyJia CIOKHBIX MPOLEHTOB, UMETh MPEACTaBICHHUE
0 KOHCTAHTE;

UCIIOJI30BaTh MPOTPECCUU JUIsl PEIICHUS peajbHbIX 337a4 MNPUKIIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHITUSIMHU: TTOCIEIOBATEIbHOCTD, CIIOCOOBI 33/1aHUS
MOCJEN0BATEIBHOCTENH, MOHOTOHHBIE W OTPaHUYEHHBIE TOCIJIEI0BATEIBHOCTH,
NOHUMATh OCHOBBI 3apOXKIEHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEYHO MaJIbIX;

CBOOOJTHO OMEpUPOBATh TMOHATHSAMU: HENpPEphIBHbIE (YHKIHMH, TOYKU
paspsbiBa rpaduka QyHKIIMH, aCUMIOTOTHI Tpadrka GyHKIINH;

cBOOOJHO OINEpUpOBaTh MOHATHEM: (YHKIHMSA, HENpephIBHAs Ha OTPE3Ke,
MPUMEHSTh CBOMCTBA HETIPEPBIBHBIX (DYHKIIUH JIJIsl pEIICHUs 3a]1a4;

CBOOOJHO OIEPUPOBATH MOHATHSAMHU: TI€pBas W BTOpas MPOU3BOJIHBIE
dbyHKIMHU, KacaTtelbHas K rpaduky GyHKIINY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEJICHUS, YACTHOTO U KOMIIO3ULIUH
IBYX (DYHKIIMI, 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUN CMBICI HPOU3BOJHOM s
peuieHus 3a1ad.

MHoKecTBa M JIOTHKA:

CBOOOJHO  ONEpUPOBATh MOHATHSMHU:  MHOXECTBO, OINEpaluyd  HaJ
MHOECTBaAMU;

UCITI0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JUisl ONUCAaHUsI PEeaIbHBIX
IPOLIECCOB U SIBJICHUM, IPU PELLICHUU 3a7a4 U3 APYTrUX y4eOHbIX IPEIMETOB;

CBOOOJTHO OIEpPUPOBATH MOHATHSAMU: ONpEIEICHUE, TEOopeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MAaTEMATHUYECKOTO 0OBEKTA, JOKA3aTEIbCTBO, PABHOCUIIBHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOydarOIIMICS TMOMYYUT CIEAYIOIIHNE
OpeaIMEeTHbIE Pe3yJIbTaThl MO OTAEIBHBIM TeMaM paboueil mporpamMmsl y4yeOHOTO
Kypca «Anredpa u Hayajla MaTeMaTUYECKOr0 aHaIU3ay:

Yucaa v BBIYMCJICHUSA:

CBOOOJIHO ONEpUpOBATh TOHATUSMHU: HATypaJbHOE M LEJI0€ YHUCIIO,
MHO>KECTBA HATypaJbHBIX M LEJIBIX YHUCEN, HCIOJIb30BATh NPHU3HAKHU ACIUMOCTH
uenbix yucen, HOJ n HOK naTypanbHbIX uncen sl pelieHus 3a1ad, IPUMEHSTh
anroput™ EBkimaa;

CBOOOJHO OIEPUPOBATH MOHATHEM OCTaTKa [0 MOJIYJIO, 3aIlKChIBATh
HaTypajbHbIE YMCIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CcBOOOJIHO OMNEpUPOBATh MOHATUSAMHU: KOMILJIEKCHOE YHMCIO M MHOKECTBO
KOMIUIEKCHBIX YHCEN, MPEICTaBIsITh KOMIUIEKCHBIE YHClia B anreOpandeckod u
TPUTOHOMETPUUYECKOMN (hopMe, BBIMIOJIHATH apu(pMETHUECKHE ONepaluy ¢ HUMUA U
U300pakaTh Ha KOOPJAMHATHOM TIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:



cBOOOJHO OMEPUPOBATh MOHATHUAMU: HUpPpALHOHAJbHBIC, MOKa3aTeIbHbIE U
norapuMUUECKHEe HEPAaBEHCTBA, HAXOJUTh UX PEHICHUS C  IOMOIIbIO
PaBHOCHJIBHBIX MTEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEHM TpH pEIICHUH TPUTOHOMETPUUECKOTO
YpaBHEHHUS;

CBOOOJHO ONEpUPOBATh IMOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MPUMEHATh  HEOOXOoAMMBbIE  (QOPMYJIBI U1 PELICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUU U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIICICTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUYECKNX YpPaBHEHUI U HEPABEHCTB;

permarb palHOHAIIBHBIE, UppaLMOHAJIBHEIE, ITOKa3aTEeNIbHBIE,
jgorapuMHuuUecKue U  TPUTOHOMETPUYECKHE ypaBHEHUS U  HEPABEHCTBA,
coJiepaKallye MOAYJIU U apaMeTphl;

NPUMEHSATH TpadUuecKre METOAbI A1 PEIICHHs] YPABHEHUN U HEPAaBEHCTB, a
TaKKe 3a71a4 C IapameTpamus;

MOJICJIMPOBATh pEAlbHbIE CUTyallUd Ha $3bIKE auredpbl, COCTaBIAThH
BBIDAKCHHUSI, YPABHEHUS, HEPAaBEHCTBA W KX CHUCTEMBI IO YCIOBHIO 3aJa4H,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM armapara aiareopsl,
HMHTEPIPETUPOBATH MMOJTYyUYCHHBIN PE3yJIbTaT.

DyHKUuM U rpapuku:

CTpPOUTh TpadUKUd KOMMIO3UIUU (PYHKUUH C MOMOIIBI 3JIEMEHTapHOIO
MCCJICIOBAHUS U CBOWCTB KOMIO3UIIMU IBYX (YHKIIHIA;

CTPOUTh T€OMETpUYECKHe O00pa3bl ypaBHEHUA U  HEPABEHCTB Ha
KOOPJIMHATHOM INIOCKOCTH;

CBOOOJHO  OMEpUPOBaTh MOHATHSAMHU: TpaUKH TPUTOHOMETPHUUYECKHUX
dynkumi;

OPUMEHATh (GYHKIUM Ui MOJCIMPOBAHMS W HCCIENOBAaHUS pEabHBIX
IIPOLIECCOB.

Hauaja MaTeMaTH4eCKOro aHajamusa:

UCITOJI30BaTh MPOU3BOJHYIO JIJISl MCClieOBaHUsl (YHKIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOAWTh HauOoJbIlIee U HAaUMEHbIIee 3HaUeHUs (QYHKIMH HENPEPhIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh NPOU3BOJHYIO Ul HAXOXKICHMS HAWIYYLIErO PEUICHUS B
NPUKIAAHBIX, B TOM YHCIE€ COLMAJIbHO-JKOHOMUYECKMX, 3ajadax, Ui
OTpe/ieNieHUs] CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (opMysod wiu
rpagukom;



CBOOOJHO OMEPHPOBATH TOHATHSMHU: TIEPBOOOpa3Has, OMNpeaeIEHHBINA
UHTErpaj, HAXOAWTh MEPBOOOpa3HbIC BJIEMEHTAPHBIX (YHKIUNA U BBIYUCIATH
uHTerpan o gopmyne Hetorona-JleiOnua;

HAXOJIUTh IJIOWIAU TUIOCKUX (PUTYp U 0OBEMBI TEl C TOMOIIBIO UHTETpaa;

MMETh MPEACTABICHUE O MAaTEMaTUYECKOM MOJEIMPOBAHUU HA IIPUMEPE
coctaBieHus TudPpepeHIHATBHBIX YPaBHEHUH;

pelIarh NMPUKIIAIHBIE 33Ja4d, B TOM YHCIIE COLHATBbHO-3KOHOMHUYECKOIO U
¢u3nyecKoro xapakTepa, CpeCTBaMH MaTEMaTHIECKOTO aHAIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosaunuyecrBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoaenvie | Ipakrireckue o0pasoBare/ibHbIC
padoThI padoThI pecypesI
MHOXECTBO NEUCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninonanbsHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
5 Oynkiun u rpadukn. CreneHHast QyHKIHS ¢ 12 1
L[eJIbIM TTOKa3aTelleM
3 Apudmerndeckuii KOpeHb N-0if CTETIICHHU. 15 1
WppanmonaibHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUs
5 Tpuronomerpruyeckue BoIpaXXeHUs U 99 1
YpaBHEHUS
IlocnenoBarenbHOCTH U IPOTPECCUN 10
HenpepsiBable pynkun. [ponsBoaHas 20
9 [ToBTOpeHmE, 0600IIEHNE, CUCTEMATH3AITUS 5 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KITACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbl Bcero Kontpoapueie | Ipaxkruueckue oOpa3oBaTeJibHbIE
padoThI padoTsbI pecypenI
1 HccnenoBanue GyHKIINNA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasuasi 1 MHTETpa 12 1
3 I'paduku TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 HpparmonaibHbIe, TOKa3aTeIbHbBIC U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie uncna 10
HatypanbHble u 1iesble uncia 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX 12 1
ypaBHEHUH
8 3aaun ¢ mapaMeTpaMu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3AIU 16 p
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
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