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MNOSCHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMma y4eOHOTO Kypca «Anredpa U Hayajaa MaTeMaTu4eckoro
aHanm3a» 0a3oBoro ypoBHs i oOywaromuxcs 10 kimaccoB paszpaboTaHa Ha
ocHoBe DeeparbHOro0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIapTa CPETHETO
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
IPEABSIBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, W TPATUIMN POCCHICKOTO
oOpazoBanus. Peanm3zaims mporpaMMbl 00ECIICUHMBACT OBIIAJICHHE KIIFOUEBBIMU
KOMITCTEHIIMSIMHA, COCTABJISIFOIIUMHI OCHOBY JIJISI CAMOPA3BUTHS U HETPEPHIBHOTO
00pa3oBaHus, IEIOCTHOCTh OOUIEKYIBTYPHOTO, TMYHOCTHOTO W TIO3HABATEIHHOTO
Pa3BUTHS TUYHOCTU O0YYArOIIUXCAL.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajga MaTeMaTHYECKOTO aHANIM3a» SIBISETCA OJHUM W3
HauOoJiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOJbl, MOCKOJbKY, C OJIHOU
CTOpOHBI, OH oOecrneYruBaeT HMHCTPYMEHTAJIbHYIO 0a3y g M3Y4YeHUsS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIUICHUE YyYalluXxcs Ha YPOBHE, HEOOXOIMMOM JIJIi OCBOCHHS
KypcoB WH(GOpPMATHKH, OOIIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca ydalllhecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOM
HayKH, KOTopas GopMyJUPYyeT CBOU JOCTHXKEHUSI B MaTeMaTuueckoil hopme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOro aHajanu3a 3aKJIabIBAET OCHOBY IS
YCHENIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTUPOBATHCA B COBPEMEHHBIX IU(PPOBBHIX W KOMMBIOTEPHBIX TEXHOJOTHUSIX,
YBEPEHHO HCIIOJB30BaTh WX B IMOBCEIHEBHOMN XU3HHU. B TOXXe Bpemsi OBJajeHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHYECKHUMH KOHCTPYKIIUSIMHU
pa3BUBaET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETH3AINI0, a0CTparupoBaHue U
aHaJoruo, GopMHUpPYET KPEaTUBHOE U KPUTHUYECKOE MBITIUICHUE. B x0/1€ n3yueHus
anreOppl M Havall MATEMaTHYECKOTO aHajdn3a B CTapiield IIKOJE ydJariuecs
MOJY4YalOT HOBBIA ONBIT PEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MAaTeMaTUYECKUX MOJEJIEH pealbHbIX CUTYallMd W WHTEpHpeTaluu
MOJYYEHHBIX  PCIICHWM, 3HAKOMATCA C  MpUMEpPaAaMHU  MaTeMaTHYECKUX
3aKOHOMEpPHOCTE B MpUpOJE, HAyKe U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.



Kypc ob6nagaer 3HauMTENbHBIM BOCIUTATENBHBIM MOTEHIMAIOM, KOTOPBIH
peanu3yeTcs Kak 4depe3 y4eOHbId Marepuaj, CIoCOOCTBYIONMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crneuuduky ydeOHON AesaTenbHOCTH,
TpeOyroien CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOJIOJKUTEIBbHON
KOHIICHTPAIIM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJYYEHHBIN PE3YJIbTAaT.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyalaM MaTeMaTHYeCKOTrO
aHaJIK3a JIEKUT AeATENbHOCTHBIN NPUHLIMI 00yYEHUS.

CrpykTypa Kypca «Anredpa 1 Hauaja MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAeT
CIEAYIOIINE COAEPIKATEIBHO-METOIUYECKUE JUHUU: «Uuciaa W BBIYUCICHUSD,
«Dynkuuu  u - rpaduku», «YpaBHeHUST W HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKOro aHanusa», «MHoxkecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIBHO-METOANYECKUE JIMHUM HW3Y4YalOTCAd Ha IMPOTSHKEHHM JBYX JIET
oOyuyeHusl B cTaplueil 1IKoJie, €CTECTBEHHO JOMOJHSSA IpYr Apyra M MOCTENEHHO
HAChIAsCh HOBBIMH TeMaMU H  pazaenaMu. JlaHHBIA Kypc  ABISETCA
WHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSAET B ce0e COJAepKaHHE HECKOJIbKHUX
MaTEMaTUYECKUX JUCIUIUIMH: are0pa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUI aHaAJIN3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBIaJeBalOT BCE Ooiiee
MIMPOKUM MAaTEeMaTHYECKUM afmapaTroM, Y HUX MOCJIe0BaTeIbHO (HOpMUpPYETCs U
COBEPLICHCTBYETCS YMEHHE CTPOUTb MATEMAaTHYECKYyl0 MOJEIb peaJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, INOJyYeHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOr0 aHaJIu3ay, IJsl PEUIEHUsI CaMOCTOSITENBHO CHOPMYIUPOBAHHON
MaTeMaTU4YECKOW 3a7auu, a 3aT€M UHTEPIPETUPOBATH OJIYYEHHBIN pe3yNbTaT.

CopnepxkaTenbHO-MeTOANYECKass JTUHUSA «YUucna U BBIYMCIEHUS» 3aBEpIIacT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOM mikojie. B crapmiell mkone ocoboe BHUMAHHUE YACHSIETCS
(OpMHPOBAHUIO TMPOYHBIX BBIYMCIHUTENbHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amucCH ACHCTBUTENBHOTO YHCTIA, YMEHHE
pallMOHAJIbHO BBIMOJHATH JEUCTBUSL C HUMH, J€NaThb HNPUKUAKY, OLECHHUBATH
pe3ynbTar. OOyuaromuecs: MOMy4YaroT HaBbIKA MNPUOIMKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUS JEUCTBUM C 4YKMCJIaMH, 3allMCaHHBIMU B CTaHJIapTHOM (dopmMme,
MCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAXKEHUM.

Jlunust «YpaBHEHUS M HEPABEHCTBA» PEANU3YETCS HA MPOTSKEHHH BCETO
oOyueHusi B CTaplield IIKOJie, IOCKOJbKY B KaXJOM pasJeie MporpaMMbl
MPELYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJeBaIOT
pa3MYHBIMM METOJAMU PELICHMS ULEJbIX, PAlHOHAIBHBIX, HWPPALUOHAJIBHBIX,
MOKA3aTeNIbHBIX, JIOTApU(PMHUYECKUX ¥  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [losrydeHHbIe yMEHNS HCTIOJIB3YOTCS IIPU UCCIIEN0BAHUN
(GYHKIMI C TOMOIIBIO MPOW3BOJHON, PEIICHUH MPHUKIAAHBIX 3a/Ja4d W 3a1ad Ha
HAaxXOXXJE€HUE HauOONBIIMX W HaUMEHbIIMX 3HadeHuW Qyukuu. JlanHas



coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUI
BBIMOJHATh pacuy€Thl 1Mo ¢GopMynaM, MpeoOpa3oBaHUs IIENbIX, pPalMOHAIBHBIX,
UPPALHMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
COJEpJKallMX CTENEHU U JiorapupMbl. bnaronaps H3ydeHHIO anredpanyeckoro
Marepyaja IPOUCXOJWUT  JAJBHEWIIEEe  pa3BUTHUE  AJITOPUTMHUYECKOIO U
aOCTPaKkTHOTO MBILIUICHUS YYalluxcs, (OPMUPYIOTCS HAaBBIKH JETyKTHBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJBHBIMU  (QopMamH,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKa HAYKH.

CopepxarenpbHo-MeToauuecKass JMHUA «DyHKIMH U TpaQuKH» TECHO
NIEPEIUIETAETCS C IPYTUMH JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEIOBATEIBHOCTh U3Y4YECHUS MaTepHaa. N3yuyenue CTEIIEHHOM,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 M3 APYIHX Yy4eOHBIX
IPEIMETOB U PEATbHON MU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK U C pEIICHHEM ypaBHEHUH M HepaBeHCTB. llpu 3TOM Oo0nbllIOE BHUMaHHE
ynensiercs: (pOpMHpPOBAHUIO YMEHUS BbIpakaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJSIOIIMX BBIPAXATh 3aBUCHMOCTH MEXIy BEJIMYMHAMU B
paznuyHOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBINUIEHHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast nuHug «Hauana MareMaTnueckoro aHaiau3a» MO3BOJISET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MATEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIEI0BATh U
CTpOUTh Tpaduku (YHKIUN, OMpeAeisaTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUEHHUA, BBIYUCIATH IUIOMaAn QUryp u oO0bEMBI Te, HAXOAUTh CKOPOCTH U
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
HAXOXKJEHUS HAWJIy4dllero pEIIeHHs B NPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHYECKHUX, 33/]ayax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHaIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbBHO-IOTHYECKOTO U KPEaTUBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE U HcKyccTBe. OOyvarommecs Yy3HAIOT O
BBIAIOLIMXCSl PE3yJbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.



ConepxaTeabHO-MeToANYECKas JIUHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
NOCBSLIEHA  3JEMEHTaM TEOPUM  MHOXKECTB. [€OpEeTMKO-MHOKECTBEHHBIE
IIPEICTABICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaTEMAaTHKW M MPEIJIararoT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIIONUN BCE pa3/eibl MATEMATUKU U €&
NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MAaTeMaTHYECKUE AUCIUIUIMHBI B €IMHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHMMAaTh TEOPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHON MaTEeMaTUKU M UCIOJIb30BaTh €ro s
BBIPKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa u Havajla MaTeMaTHUYECKOrOo AaHANIM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBbI ~MAaTEMaTUYECKOIO  MOJCIMPOBAHUS, KOTOpbhIE IPU3BAHbBI
chopMUpOBaTh HABBIKK MTOCTPOCHUS MOJIENICH peaIbHbIX CUTYyaIlui, UCCIIEIOBAHMS
TUX MOJENIE C MOMONIbIO ammapara aiareOpbl U MaTeMaTHYEeCKOro aHajlu3a U
WHTEPIIPETALNN MTOTYYEHHBIX pe3yJbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIU
U3 pa3JeoB MPOTPaMMBbl, IOCKOJIBKY BECh MAaT€pUall Kypca IMHPOKO HCIOJIb3YETCS
JUISL pelieHusl NMPUKIaAHbIX 3a1a4. [Ipy pemeHnn peaibHbIX MPAKTUYECKUX 3a7ad
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOJIB30BATh AHAJIOTHIO, 000OLIATh M KOHKPETH3UPOBAThH
npobiemy. [lesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3a/lady OpPTaHM3yeTCsl B MPOIECCe M3YyUEHUS BCEX TeM Kypca «Ainrebpa u Hadana
MaTEMaTUYECKOrO aHaJIU3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B ydeOHOM milaHe Ha W3ydYeHHE Kypca anreOpbl W Haval MaTEeMaTHYCCKOTO
aHaju3a Ha 0a30BOM YpOBHE OTBOAMTCS 3 yaca B HeAemio B 10 kimacce, Bcero 102
yaca



COAEPXAHUE YYEBHOI' O KYPCA
10 KIIACC

Yucaa v BIYMCICHUA

Panmonaneupie uncna. OOBIKHOBEHHBIE U JECATHYHBIE POOU, MPOICHTHI, OECKOHEUHBIC MEPUOAUYECKUE TIPOOH.
ApudmeTnueckue onepanuy ¢ paiuoHAIbHBIMHI YHCIaMH, IPeoOpa30BaHus YUCIOBBIX BhIpakeHui. [Ipumenenue apodeit
Y IIPOLICHTOB JUISl PEIICHUS ITPUKJIIAIHBIX 33]1a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUW U PEaJIbHOM KU3HHU.

JleiicTBuTenpHble yMcia. PanuoHanbHble W UppalMOHalbHBbIE 4YHchaa. ApU(METHYECKHE OIepalud ¢
NEUCTBUTENbHBIMU 4KciiaMu. [IpuOnnxEHHbIE BBIYUCIICHHUS, MpaBUia OKPYIJIEHHS, NPUKHIKA M OIEHKa pe3ynbTara
BBIYUCIICHUN.

Crenenb ¢ 1enbiM mokazateneMm. CraHgaptHas (opMa 3anmucu  JeWCTBUTENBHOTO 4ucia. Vcmosib3oBaHue
noXos1Iel (popMbl 3aIMCH AEHCTBUTENBHBIX YUCEI JJIs PEIICHUS IPAaKTUUECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX.

ApudmeTnueckuil KOpeHb HaTypaibHOU cTeneHu. JlefcTBUs ¢ apuMETHUECKUMU KOPHSIMU HaTypaibHON CTETICHH.

CHHyC, KOCUHYC U TAaHI'€HC YHMCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YHCIOBOIO apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[TpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI.

YpaBHeHUE, KOPEHb ypaBHEHUsA. HepaBeHCTBO, pelieHne HEpaBeHCTBA. MeTo HHTEPBAJIOB.

Pemenue uensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Penienne TpUroHOMETPpUYECKUX YPAaBHEHUM.

[TpumeHeHre ypaBHEHUI 1 HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3aJad M 3a7a4 U3 pa3iIuyHbIX 00JacTeil HayKH
Y PEAIbHOM KU3HU.

DyHKIUHN U TPAPUKH

®yHKus, cnocoOsl 3aaanus pyHkuuu. ['padux pynkuuu. Bzaumuo odpaTHbie QyHKIIMH.



OO6unacTb ompezelieHds W MHOXECTBO 3HaueHui ¢yHkuumu. Hymu ¢ynkuuu. [IpomexxyTku 3HAKOIOCTOSHCTBA.
YETHbie u HEYETHBIC QYHKITUH.

Crenennast GyHKIMS ¢ HATypaJdbHBIM U I1IeJIbIM noka3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHs N-
OM CTEIICHU.

TpuronomeTpruyeckast OKpy>KHOCTb, OIIPEICTICHUE TPUTOHOMETPUUIECKUX (HDYHKIIMA YUCIIOBOTO apryMEHTA.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUs TTOCIIEIOBATENbHOCTEH. MOHOTOHHBIE MOCIEA0BATEILHOCTH.

Apudmernueckas U reoMeTpUIecKas mporpeccur. beckoneuHno yObIBaromiasi reomerpudeckas mporpeccusi. Cymma
OeckoHeuHO yObIBatolel reomeTpudecko nporpeccuu. GopmMyrna CiI0KHBIX TPOLIEHTOB. Vcronbs30BaHUE TPOTrpeccun s
pEIICHUS PEalbHBIX 3a7a4 MPUKIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauud HajJ MHOXecTBaMu. Jluarpammsl  Oiinepa—Benna. [IpuMeHeHue TEOpETUKO-
MHOKECTBEHHOTO arapara JJisi OMMCAHUS PEAJIbHBIX MPOLIECCOB UM ABJICHUM, MPU PEUICHUU 3a/1ad U3 JPYTUX YUeOHBIX
MPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, J0KA3ATEIbCTBO.

IHJTAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOToO mnpeaMera «MaremaTukay JTOHKHO oOeclieurBaTh JOCTH)KECHHE Ha YPOBHE CPEJIHETO OOIIero
00pa3zoBaHus CIEIYIOMNX JUYHOCTHBIX, METAMPEIMETHBIX U MPEMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS TPOTPpaMMbl YU4eOHOTO TipeaMeTa «MaTeMaThKa» XapaKkTepUu3yrTCs:

['paxxnaHckoe BOCIIMTAHHE:

c(hOpPMHPOBAHHOCTHIO TPAKITAHCKON TO3UIIMN 00YUAIOIErocsl Kak aKTHBHOTO UM OTBETCTBEHHOTO YJIEHA POCCUMCKOTO
o0111eCcTBa, MPECTABICHUEM O MaTEeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3JUYHBIX CTPYKTYp, SIBICHUM, IPOLICAYP



IPpaKJIaHCKOTO 00IecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHHEM B3aMMOJCHCTBOBATh C COLMAIBHBIMH WHCTHUTYTaMHU B
COOTBETCTBHH C MX (PYHKIIUSIMHU U Ha3HAYCHUEM.

[TatproTyeckoe BOCIMTAHUE:

Cc(OPMHPOBAHHOCTHIO POCCHHCKON TPAXKTAHCKOW HWIACHTUYHOCTH, YBAXCHUS K TMPOIUIOMY | HACTOSIIEMY
POCCHICKOM MAaTEMATUKH, LIEHHOCTHBIM OTHOLICHHEM K JOCTHMXKEHUSIM POCCHUMCKHX MATEMATHUKOB W POCCUHUCKON
MaTeMaTHYECKON IIKOJIbI, K UCIOIB30BaHUIO 3TUX JIOCTHKEHUM B IPYTHX HayKaX, TEXHOJOTHIX, cpepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSI:

OCO3HAHMEM JIYXOBHBIX IIEHHOCTEH POCCHUCKOTO Hapoaa; Cc(HOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
ATUYECKOr0 TMOBEJCHHS, CBSI3AHHOTO C MPAKTUYECKUM MNPUMEHEHUEM JIOCTH)KEHHM HAYKH WU JESITEIbHOCTBIO YYEHOIO;
OCO3HAHUEM JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMUYMBOTO Oy MyIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIICHHEM K MHpPY, BKIIOYAs 3CTETHKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEHM, OOBEKTOB, 3ajiad,
PELICHUH, PACCYX ICHHI; BOCIPUUMUYHNBOCTBIO K MATEMAaTUUYECKUM ACIIEKTAM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKkoe BOCIIUTAHUC:

c(hOpPMHUPOBAHHOCTHIO YMEHHUS IPUMEHATh MaTEMAaTHUYECKHE 3HAHUS B MHTEpPEcax 3JI0POBOTO M Oe30IMmacHoro odpasa
JKW3HHU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3J0pPOBBIO (370pOBOE NMHUTAHHUE, COATAaHCHPOBAHHBIA PEKHUM 3aHATUU H
OTHbIXa, perynsapHas (Qu3nueckas aKTUBHOCTH), (U3MYECKOTO COBEPIICHCTBOBAHUS, IIPH 3aHITHSAX CIOPTHBHO-
03/I0POBUTEIILHOM JAEATEIBHOCTHIO.

TpyoBoe BOCIUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM LIEHHOCTH TPYIOJIOOMS; HHTEPECOM K pas3nyHbIM chepaMm mpodeccuoHaabHOM
JeATEeIIbHOCTH, CBS3aHHBIM C MaTeMaTHKOM M €€ NPWIOKCHHSIMH, YMEHHEM COBEpINAaTh OCO3HAHHBIN BBIOOpP OymyIeit
npodeccur U peain30BbIBATH COOCTBEHHBIC KU3HEHHBIE IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTUYEeCKOMY
00pa3oBaHUIO U CaMOOOpPA30BaHMIO HAa MPOTSHKEHUM BCEM >KM3HHM; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B PEIICHUU
MPAKTUYECKUX 33724 MAaTEMAaTUUYE€CKOW HAITPABJICHHOCTH.

DKOJIOTHYECKOE BOCITUTAaHHE:

c(hOPMHPOBAHHOCTBIO IKOJIOTUYECKON KYJIbTYPhI, TOHUMAHUEM BIUSHUS COIMATHLHO-D)KOHOMHYECKHX MPOIIECCOB HA
COCTOSIHUE TIPUPOJHON M COLMAIBHOM CpeJbl, OCO3HAHMEM TJ00AJIBHOTO XapakKTepa SKOJOTMYECKUX MpoOseM;



OpUEHTAllUE HAa NPUMEHEHUE MAaTEMaTHMUECKUX 3HAHUW JUIs pElIeHUs 3a7ad B O0JIacTH OKPYJKAIOLIEH Cpensl,
IUIAHUPOBAHMUS IIOCTYIIKOB Y OLICHKH UX BO3MOJKHBIX IOCIIEACTBUI IS OKPYIKAIOIIEH CPEBI.

[{eHHOCTH HAyYHOTO IO3HAHUS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTUSI HAyKd U
OOIIIECTBEHHON MPAaKTHUKW, MOHUMAHUEM MaTeMaTUYeCKOW HayKH Kak cgepbl YeIOBEUYECKOW NeATEIbHOCTH, ITAloOB €€
Pa3BUTHA U 3HAYUMOCTH JUISl PA3BUTHS LIMBUIIN3ALNN; OBJIAJICHUEM SI3BIKOM MAaTEMaTUKH M MAaTEMaTHYECKOM KyJIbTYpOU
KAaK CpEICTBOM IIO3HAHUS MHPA; TOTOBHOCTBIO OCYIIECTBIISATH IIPOCKTHYIO M HCCIENOBATEIBCKYIO JEATEIbHOCTb
WHJVBUAYAJIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIE PE3yNbTaThl OCBOSHHUS TMPOTPaMMBI y4eOHOTO mpeameTa «MaTemMaTuka» XapaKTePH3YIOTCS
OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAMETbHBIMU OClCMBUAMU, VHUBEPCATbHOIMU KOMMYHUKAMUBHBIMU OeliCmEUIMU,
VHUBEPCATIbHBIMU PeRYTISIMUBHBIMU OellCMBULMU.

1) Vuueepcanvivie noznasamensHsle oelicmsus, obecneuusaiom Gopmuposanue 6azo8bix KOCHUMUBHBIX NPOYECCO8
ooyuarowuxcs (0oceoenue Memooo8 MNOZHAHUSL OKPYIHCAIOUe20 MUpa;, NPUMEHEHUE JOSUYECKUX, UCCLe008aAMeNbCKUX
onepayuii, ymeHuil pabomams ¢ ungopmayueti).

ba3oBrie nornueckue AeUCTBUSA:

e BBIABISITH M XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHUYECKHMX OOBEKTOB, MOHSTHM, OTHOIICHUU
MEXIy TMOHATUAMH, (OPMYIHPOBATH OMNpPEACICHUS TOHATHH; YCTaHABIMBATH CYIIICCTBEHHBIH TMpHU3HAK
KJaccu(uKaIy, OCHOBaHMSI JIJIsl 0000IIICHNS U CPAaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIH3a,;

e BOCIpPUHUMATH, (OpMyTHUpPOBaTH W MPEOOPa30BBIBATH CYXKACHHS: YTBEPAUTCIbHBIC U  OTPHUIATEIBHBIC,
eIMHUYHbIE, YaCTHBIE U O0IIINE; YCIOBHBIC,

e BBIABIISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUUs B (paKkTax, JaHHBIX, HAOIIOICHUSIX U
YTBEPKICHUSX; TIPEAJIaraTh KPUTSPHH JIJIS1 BBISBICHUS 3aKOHOMEPHOCTEH M MPOTHBOPEUHIA;

e JIeJaTh BBHIBOJBI C WCIIOJB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M WHAYKTHBHBIX YMO3aKIIOUCHHA,
YMO3aKJIFOUYECHUH 110 aHAJIOTUH;



e TMPOBOJUTH CAMOCTOSITENIbHO JI0KAa3aTeJIbCTBA MATEMATHYECKUX YTBEPXKACHUM (IpsiMble U OT MPOTUBHOIO),
BBICTPAWBaTh apryMEHTAIMIO, IPUBOJIUTh TPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHbBIE CY>KIECHUS U
BBIBOJIBL;

e BBIOMpaTH crOCO0 pelieHus: yueOHol 3a7aun (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEIICHHUs, BbIOUpaTh Hanbosee
HNOAXOSIINANA ¢ YUETOM CaMOCTOSATENBHO BBIICIEHHBIX KPUTEPHUEB).

bazoBsie nccnenoBaTebCKue AeUCTBUS:

e HCIOJB30BAaTh BOMPOCHl KaK MCCIENOBATEIbCKUA HMHCTPYMEHT TMO3HaHUS;, (OPMYIUPOBATH BOMPOCHI,
¢ukcupyrone mOPOTUBOpEUHE, MpoOIeMy, YCTaHABIMBATh HCKOMOE M JaHHOe, (OpPMHUPOBATH THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

e TMPOBOJUTH CAMOCTOSTEIBHO CIJIAHUPOBAHHBIA 3KCIEPUMEHT, HCCIEJOBAHUE IO YCTAHOBJICHHUIO OCOOEHHOCTEN
MaTEeMaTHUYECKOro OOBEKTa, SBJICHUS, NPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXAY OOBEKTaMHU, SBIICHUSMU,
IIPOLIECCAMY;

e CaMOCTOSITENBHO (opMynIMpoBaTh OOOOIIEHUS UM BBIBOJBI IO pe3yJbTaTaM MNPOBEACHHOTO HAOIIOACHUS,
UCCJIEI0BAHMSI, OLIEHUBATH JTOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 0000IIECHHI;

e IIPOrHO3MPOBATh BO3MOXHOE PA3BUTHUE IMPOIIECCA, a TAKXKE BBIABUTATH MPEAINOJIOKEHUS O €r0 Pa3sBUTHH B HOBBIX
YCIIOBHSIX.

PaGoTa ¢ undopmarnueii:

e BBIABJIATH Ne(DUIINTHI MH(OPMALIUH, TaHHBIX, HEOOXOAMMBIX JUIsI OTBETA HA BONPOC U VIS pEIICHUS 3a/1a4H;

e BbIOMpaTh HHQPOPMALMIO W3 HCTOYHMKOB pA3JIMYHBIX THUIOB, aHAJW3UPOBATH, CHUCTEMATU3UPOBATh M
UHTEPIPETUPOBATh HH(POPMALIUIO PA3TUYHBIX BUJOB U (POPM NpeIcTaBICHUS;

e CTPYKTYypHUpPOBaTh HH(OPMALINIO, IPEICTABIATH €€ B pa3IMUHbIX (hOpMax, HIUTFOCTPUPOBATH IrpaUUyeCcKy;

e OLEHUBATH HAAEKHOCTh HHPOPMALIUU 110 CAMOCTOATEIBLHO CPOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvhvle KOMMyHUKamueHble Oelicmeusi, 00ecneuusaom CcoopMUpo8aHHOCMb COYUATbHBIX HABLIKOG

00yuaruuxcs.

Oowenue:



e BOCHPUHUMATH M (POPMYJIHUPOBATH CYXKICHHUS B COOTBETCTBHUU C YCJIOBHSIMHM M IICJIIMU OOIIECHMS; SICHO, TOYHO,
I'PAaMOTHO BBIPA)KAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U IMMMChbMEHHBIX TEKCTaX, IaBaTh MOSCHEHUS 110 X0y pelIeHUs
3a71a4¥, KOMMEHTHPOBATh MOJYYEHHBIN PE3yiIbTaT;

e B XOJ¢ OOCYXIEHHUs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEeMbI, MPOOJEMbI, pelraeMon 3ajadd,
BBICKA3bIBaTh WJICH, HAIICJICHHBIE HA TMOUCK PEIICHUS; COMOCTABIISITh CBOM CYKICHHUS C CYXKICHHUSIMHU APYTUX
YYaCTHUKOB JIHAJIora, OOHAPY>KUBaTh pa3jIMdyue M CXOJCTBO IO3MUIUN; B KOPpeKTHOU dopme ¢GopMyIupoBaTh
pa3HoTJIacusi, CBOM BO3PaXKEHUS,

e TMPEACTABIATH PE3YITATHI PEIICHUS 3a7a9d, SKCIICPUMEHTA, UCCIICIOBAHNUS, MPOEKTA; CAMOCTOSATEILHO BHIOMPATH
dbopmaT BBICTYIUIEHUS ¢ YYETOM 3aJ1ayu MIPE3CHTAIMU U OCOOCHHOCTEHN ayIUTOPHUHU.

CoTpyIHUYECTBO:

e TOHHMMAaTh M HCIOJIB30BaTh NPEUMYIIECTBA KOMAHIHONW W WHIUBUAYAJIBHOM paOOThI IPH PEIICHUH y4eOHBIX
3a/1a4; TPUHUMATh IIeJIb COBMECTHOM JIeITENbHOCTH, IUIAHUPOBATh OPraHU3allMi0 COBMECTHOW pPaboThI,
pacrpenensiath BHUIBI pabOT, JOTOBapUBATLCA, OOCYXKJaTh NPOILIECC U pe3yabTaT pabOThl; 0000IIaTh MHEHHS
HECKOJILKMX JIIO/ICH;

e YYaCTBOBaTh B TPYMIOBBIX ¢opMax paboOThl (0OCYKIeHUsS, OOMEH MHEHUMH, «MO3TOBbIE IITYPMbBD» U HHbBIC);
BBITIOJIHATH CBOIO YacTh PabOThI U KOOPAMHUPOBATH CBOU JIEUCTBHS C JIPYTMMH WICHAMHU KOMaHIbI, OIICHUBAThH
KaueCTBO CBOETO BKJIaJla B OOIIUIA MTPOIYKT MO KPUTEPUSIM, CPOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHUSI.

3) Vuuesepcanvhuvie pezynsamuenule oeticmsus, 00ecneuusarom Gopmuposanue CMolCi08bIX YCMAHOBOK U HCUZHEHHBIX

HABbIKOG TUUHOCHIU.

Camoopranu3zanus:

COCTABJISITh IUIAH, aJITOPUTM PEIICHUS 3aJadyH, BHIOMPATH CIOCOO pEeIIeHUs C YYETOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YUETOM HOBOUM MH(GOPMAIIUH.

CaMOKOHTPOJIB:

e BJAJCTh HABBIKAMM IIO3HABATEJIbHOW peQIEKCHM KaK OCO3HAHHUS COBEPIIAEMbIX ACHCTBUM W MBICIUTEIIBHBIX
MPOIIECCOB, WX PE3yIbTaTOB; BIANETh CIOCOOAMU CaMOMPOBEPKH, CAMOKOHTpPOJS Tpollecca W pe3ysbTaTa
pelIeHrs MaTeMaTUIECKOM 3a/1auu;



e MPEABUACTH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PELICHUH 3a1a4l, BHOCUTh KOPPEKTUBBI B €ATEIILHOCTD
Ha OCHOBE HOBBIX 00OCTOSITENILCTB, JAHHBIX, HAMIEHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE PE3YJbTaTa I€JIM U YCIOBUSIM, OOBSICHATh NPUUMHBI JOCTHXKEHUS WM HEJOCTUKCHUS
pe3yabTaTOB JIEATEIBHOCTH, HAXOIUTh OLINOKY, 1aBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOro Kypca «Anredpa W Hadajla MaTEeMAaTHYECKOTO aHAM3a» Ha YPOBHE CpEIHEro OOIIero
00pa3oBaHMs JOHKHO 00€CIeUnBaTh JOCTHKEHHUE CICAYIOUINX MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

10 KVIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMHU: PALHMOHATBHOE W JIEUCTBUTEIBHOE YHCIO, OOBIKHOBEHHAs] W JECSATHYHAs JpoOb,
IIPOLICHTBHI.

BoimonHaTe apudMeTnyeckue onepanny ¢ paluoHaIbHBIMU U AEHUCTBUTEIbHBIMU YHCIIAMHU.

BoimonHsaTh npuOIMKEHHBIE BBIYUCIICHUS, UCIIONIb3YS MpaBUjla OKPYTJIEHUs, AefaTh IPUKUAKY U OLEHKY pe3yjbTaTa
BBIYUCIIEHUN.

OnepupoBaTh MOHATUSMU: CTENEHb C LIEJbIM MOKa3aTeleM; CTaHAapTHas (opma 3amucH JEeHCTBUTEIBHOTO YHCIIA,
KOpPEHb HaTypaJbHOM CTENEHU; HCIOJb30BaTh MNOAXOAANIYI0 (OpMYy 3amUCH JEHCTBUTEIBHBIX YHUCEN JI PEIICHUs
IIPAKTUYECKUX 3a/1a4 U NIPEACTABIICHUS JaHHBIX.

OnepupoBath MOHATHUAMM: CUHYC, KOCHHYC M TaHI€HC IPOU3BOJIBHOIO YIJIA; MCIOJb30BATh 3aIIMCh MMPOU3BOJIBHOIO
yria yepe3 oOpaTHble TPUTOHOMETPUYECKHE (PYHKIUU.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MOHATUAMH: TOXIECTBO, YPABHEHUE, HEPABEHCTBO; LEJI0E, pPALMOHAIBHOE, HPpPAlMOHAIBHOE
YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHUE;

BoInonHsTh Npeobpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUN U PeIIaTh TPUTOHOMETPUYECKUE YPABHEHUS.



BoInonHsATh npeoOpa3oBaHus 1ENbIX, PAMOHANBHBIX M MPPAIMOHAIBHBIX BBIPAXKEHUN M peniaTh OCHOBHBIE THIIBI
LIEJIBIX, PAMOHAJIBHBIX U UPPALMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUSI U HEPABEHCTBA VIS PEILIEHUs MaTeMaTHUeCKUX 3aa4 U 3a/1a4 U3 Pa3JInyHbIX 00J1IacTel HayKu
Y PEAIbHOM KU3HU.

MopnenupoBaTh peallbHble CUTyallud Ha s3bIKE ainreOpbl, COCTaBISATH BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA IO
YCIIOBUIO 33JJa4M, UCCIEA0BATh MOCTPOCHHBIE MOJICNIM C UCIIOJIb30BAaHUEM ammapara aareOpsl.

DyHKUMH U TPaPUKH

OmnepupoBaTh NOHATUAMHU: (QYHKIUS, CIIOCOOBI 3aJaHUsI (PYHKIMU, 00NACTh OMpEAeNICHUs 1 MHOXKECTBO 3HAUYEHUU
¢byHkunu, rpa@uk GyHKIUA, B3aMMHO OOpaTHbIE (PYHKIUH.

OnepupoBaTh NOHATUSAMHU: YETHOCTh U HEUETHOCTh QYHKUNHU, HYJIU (DYHKIIMH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 15 pelieHUs] ypaBHEHUH.

Crpouthb W uyuTaTh TpaPUKU JUHEHUHOW GYHKIHUMU, KBAJAPATUYHOW (YHKIIMH, CTEHNEHHOW (YHKIMH C IIEJIbIM
ITOKA3aTEIIEM.

Hcnonb3oBath rpapuku GyHKUMNA AJI1 UCCIECIOBAHUS MPOIECCOB U 3aBUCUMOCTEN MPHU PEIICHUH 3a/1ay U3 APYTHX
y4eOHBIX MPEAMETOB U pPeaTbHOM KU3HU; BhIpaXKaTh (HOpPMyIaMU 3aBUCUMOCTH MEXIy BETUUMHAMU.

Hayasa MaTeMaTH4eCKOI0 aHAIHM3A

OmnepupoBaTh MOHATUSIMHU: ITOCIEI0BATEILHOCTD, apU(PMeTUUECKaAsI U T€OMETPUYECKasi MPOTPECCHH.

OnepupoBaTh NOHATUSAMU: OECKOHEYHO YOBIBAIOIIAs T€OMETPUYECKask IPOrpeccusi, Ccymma OECKOHEUHO YObIBaIOLIEH
r€OMETPUYECKOM ITPOTPECCHH.

3anaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IMOCJIEIOBATEIBHOCTEN W MPOTPECCHM Uil PELICHUS pPEallbHBIX 3aJad IPUKIIAJIHOTO
Xapakrepa.

MHoxkecTBa M JIOTHUKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN allliapar JJjisl ONMCAHUS PEATBHBIX IIPOLECCOB U SBJIEHUM, IPU PELICHUN
3a]a4 U3 Ipyrux yuyeOHbIX MPEAMETOB.

OnepupoBaTh MOHATHAMU: ONPENEIEHUE, TEOPEMA, CIIEICTBUE, JOKA3ATENBCTBO.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kourposbnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypchl
MHoXxecTBa paluOHAIIBHBIX U 12 2
1 JEUCTBUTENLHBIX YHCcel. PalionaibHbIe
YpaBHEHUS U HEPABEHCTBA
5 Oyuknun U rpaduku. CTeneHs ¢ HelbM 12
MOKa3aTeseM
3 Apudmerndeckuit KOpeHb N—O CTETIeHN. 9 2
HppauroHanbHble ypaBHEHHs 1 HEPABEHCTBA
Dopmyisl 24 2
4 TPUTOHOMETPUU. T pUTOHOMETPUUECKHE
ypaBHEHUS
5 ITocnenoBaTenbHOCTH U IPOTPECCUU 9
6 [ToBTOpenue, 0600IIEHNEe, CUCTEMATU3AIIHS 12 2
3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8
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