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VYueOHblit Kypc «AnreOpa W Hayalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HanOoJsiee 3HAYUMBIX B IPOrpaMMe CpeJHEero oomiero oOpa3oBaHUs, IMOCKOJBKY, C OIHOMH
CTOPOHBI, OH OOeCHne4YMBaeT WHCTPYMEHTAIbHYIO 0a3y Uid H3Y4YeHHs] BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroil CTOpoHbI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHHE
0o0y4aromuxcst Ha YpOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUHU, CIIOBECHOCTH M JPYIHMX JAUCIUIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOydaroluecss OBJAJICBAIOT YHHUBEPCAJIbHBIM  SI3BIKOM COBPEMEHHOM HayKu, KOTopas
dbopMynupyeT CBOU JOCTHKEHHUS B MaTeMaTudeckoi popme.

Y4eOHblil Kypc anredOpsl M Hayall MaTeMaTHYECKOTO aHAlIM3a 3aKJIa/JbIBAa€T OCHOBY IS
YCIICIIHOTO OBJAJEHUS 3aKOHAaMHU (U3HMKH, XHMHH, OWOJIOTHUH, TOHMMAaHUS OCHOBHBIX
TEHACHIIMHA pPa3BUTHS DKOHOMUKHU M OOIIECTBEHHOW >KW3HHU, MO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIONIb30BAaTh WX TS
JTAIBHEWINET0 o00pa3oBaHWs W B IIOBCEIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMM U JIOTUYECKH CTPOTUMHU KOHCTPYKLUSMHU anreOpbl U MaTeMaTUYECKOro aHajau3a
pa3BUBAaeT YMEHHE HAaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HCTHHHOCTH, JIOKa3bIBATh
YTBEPKACHHS C MOMOIIBI0O UHIYKIIMH U PacCykAaTh NEAYKTUBHO, HCIOIb30BaTh 0000IICHHE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIICHHE.

B xome m3yuenuss ydeOHOro kypca «AnreOpa ¥ Hayala MaTeMaTHYECKOTO aHalln3a)
oOyyaroluecs: TMOJy4aloT HOBBIM ONBIT pelleHUs TNPHUKIAJHBIX 3aJad, CaMOCTOSTEIbHOIO
MIOCTPOCHHUST MATEeMaTHYECKUX MOJENEH pPEaNbHbIX CHTYallMd, WHTEPIPETAllMH MOJYyYCHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ MPUMEPaMU MAaTEMaTU4YECKMX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U
UCKYCCTBE, C BBIJJAIOIIMMUCS MaTEeMAaTHYECKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

VYueOHblll Kypc 007aJaeT 3HAYMTEIbHBIM BOCHHMTATEIbHBIM MOTEHIMAJIOM, KOTOPBIN
peanu3yercss Kak uyepe3 ydeOHbI Marepuall, CHOCOOCTBYIOUIMI (HPOpMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromei
IPOJODKUTEIPHON  KOHUEHTpAallMd  BHUMAaHHs, CaMOCTOSTENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHBINA pPe3ysbTaT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOrO aHalM3a JIeXKHUT
JeSITeITbHOCTHBIHN MTPUHIUT 00ydeHUSI.

B ctpyktype yuebHoro kypca «Airedpa u Hayana MaTeMaTHYECKOTO aHAJIN3a» BbIIEICHBI
CIIEAYIOIINE CO/AEPIKATEIbHO-METOJUUECKUe JIUHUU: «YHucna W BbIUMCICHUA», «DYHKIUU U
rpaduxuy, «YpaBHEHUs U HEpaBEHCTBay», «Havana MaremaTiH4eckoro aHamm3a», «MHOKeCTBa U
Joruka». Bce OCHOBHBIE cOnEp)KAaTEIbHO-METOAWYECKUE JIMHUUM H3Y4aroTCsl Ha MPOTSHKEHUU
JIBYX JIET OOy4eHHs] Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYT
Jpyra W TOCTENEHHO HAaChIIasgChb HOBBIMU TeMaMH M paszjienamu. JlaHHbI y4yeOHBIH Kypc
SBIISICTCS MHTETPATUBHBIM, IIOCKOJbKY OOBEAMHSAET B cebe colep)KaHHe HECKOJIbKUX
MaTeMaTHYECKUX TUCIHIUIMH, TAKUX Kak anreOpa, TPUTOHOMETpHsS, MaTEeMaTHYECKH aHaIn3,
TEeOopusi MHOXKECTB, MareMaTHdeckas joruka u npyrue. [lo Mepe Toro kak oOyuaroiuecs
OBIIa/IeBalOT BCE Oojiee MIMPOKUM MAaTEMaTHMYECKHM allaparoM, y HHX I[OCIeI0BaTeIbHO
(dbopMHpyeTCs M COBEPIIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKyl0 MOZENb pealbHOH
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BHUMaHue ynensercss (OpMUPOBAHUIO HABBIKOB PAallMOHATbHBIX BBIUMCICHHM, BKIIOYAIOMIUX B
ce0s1 MCIIONBb30BAHKUE PA3IMYHBIX (POPM 3alUCH YHCIA, YMEHHE JIeNaTh MPHUKHUAKY, BBITOIHAThH
npuOIMKEHHBIC BHIYMCIICHUS, OLIEHUBATh YUCIIOBBIC BBIPAKEHUS, pa0OTaTh C MaTEMAaTUYECKIUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroUIMMCsI MHOXECTBA HATYpPaJbHBIX, LIENBIX, PAllMOHAIBHBIX U
JIEMCTBUTEIIbHBIX YHUCEIN JOIMOIHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX ducel. B kKaxaoMm H3 3THX
MHOECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIC €MY CIIEIM(PHUECKUE 3aaYl U ONlepaluu: JeJIeHUe
HAIIeJIO, ONEPUPOBAaHME OCTAaTKaMM Ha MHOXECTBE IIENBIX YHCET, OcOoOble CBOWCTBA
paloHalIbHBIX U UPPALMOHATIBHBIX UYMCeN, apu(MeTHyecKue Oonepanuu, a TakKe H3BICUEHUE
KOpHST  HAaTypaJlbHOW  CTENEHM Ha  MHOXECTBE KOMIUIEKCHBIX uucen. bmaronmaps
IIOCJIEIOBATEIIbHOMY  PACLUIMPEHHMIO Kpyra HCIOJIb3YyEMBIX 4YHMCEI W 3HAKOMCTBY C
BO3MOXHOCTSIMH MX TIPUMEHEHUS JIUISl PEIICHUS PA3IMYHbIX 3a7a4d (JOPMHUPYETCs TPEeACTaBICHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIM B IOCTPOCHUH MOJIETIEH pealbHOI0 MUPA, IIIUPOKO
HCIIONIB3YIOTCSI 0000IIEHIE U KOHKPETH3AIHA.

JIunus «YpaBHEHUsI U HEPABEHCTBA» PEATU3YETCS] HA MPOTSKEHUU BCEro OOY4YEHHS Ha
YpOBHE cCpeaHero oOuiero oOpa3oBaHMs, IIOCKOJIbBKY B KaxJIoMm paszene IIporpammsl
MPEeyCMOTPEHO PEellIeHHuEe COOTBETCTBYIOIIUX 3a1ad. B pe3ynbpTare oOywaroniyecsi OBIaJeBalOT
pa3IMYHBIMM ~ METOJAAMHM  PEIIEHUS pAlUOHAIbHBIX, HPPALMOHAIBHBIX, IOKa3aTEJbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YpPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3ajad,
cojepkaiux napamerpsl. l[lomyyeHHble yMEHHS HIMPOKO MCIONB3YIOTCS IPU HUCCIEI0BAHUU
GYHKIHMI ¢ TOMOIIBIO TPOU3BOJHOM, IPU PEIICHUH NMPUKIATHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJBIINX U HAUMEHBLINX 3HaUYCeHUH (yHKUMU. JlaHHas coleprkaTeiabHas JIMHUS BKIIOYAeT B
cebst Takke (OpMUPOBAHHWE YMEHUM BBINONHATH pacuéTel No (opmynaM, HpeodpazoBaHUs
PalMOHATIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TakkKe BBIPAKEHUH,
coJepkalux creneHu M Jorapudmel. braromaps u3yueHuio anreOpandeckoro Matepuana
OPOMCXOIUT JalbHEHIIee pa3BUTHE AJITOPUTMUYECKOrO0 UM aOCTPAaKTHOTO  MBIIIJICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JAECTYKTUBHBIX PacCyKICHHUM, pabOTbhl C CUMBOJIBHBIMU
dbopMamu, IpeaCTaBICHNS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraeTt 3QpQGeKTUBHbIC HHCTPYMEHTHI JJISl PELICHHs TPAKTHUYECKUX M €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopepxarenbHo-MeToanyeckass TuHUS «DyHKUMU U TrpaUKU» TECHO MepervieTaeTcs ¢
OpYTMMHU  JIMHUSIMM ~ y4eOHOro  Kypca, IIOCKOJbKY B  KakOM-TO  CMbIcIe  331aéT
NOCJIEOBATENbHOCT ~ M3YYEHUs MaTepuana. V3ydeHue  CTENeHHOW, IOKa3aTelbHOMH,
JOrapu(pMHUUECKON M TPUTOHOMETPUUECKUX (DYHKIIHIA, UX CBOMCTB U Tpa(UKOB, UCIIOIb30BaHUE
GbyHKIMN Ui pemieHusl 3ajad U3 JpYTUX y4eOHBIX IMPEJAMETOB U PEalbHOM >KU3HU TECHO
CBS3aHO KaK C MaTeMaTHYEeCKHM aHaJN30M, TaK U C pelIeHHUeM ypaBHEHHH U HepaBeHCTB. [Ipu
3TOM OOJbIIOE BHMMaHUE yaessercs (OPMUPOBAHMIO YMEHHS BBIpakaThb (QOpMYyIaMu
3aBHCUMOCTH MEXIY Pa3IUYHbIMU BEIMYMHAMH, UCCIEI0BATH MOJyYeHHbIE (DYHKIMH, CTPOUTH
ux rpaduku. Marepuan STOHM cojepKaTeNbHON JIMHMM HaleJeH Ha pa3BUTUE YMEHHH U
HABBIKOB, MO3BOJIAIOIIMX BbIpaXKaThb 3aBHUCHUMOCTH MEXAY BEJIMYMHAMM B pa3Iu4HON (opme:
AHAIUTUYECKOW, Tpadudecko U crnoBecHOW. Ero wusydeHue cmocoOCTBYEeT pPa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  OOOOIIEHMIO M  KOHKpPETH3allhH,
MCIIOJIb30BAHUIO aHAJIOTHH.

é COI[Gp)KaTeJ'IBHa}I mHus «Hadana MatemMaTH4ecKoro aHajln3a» IMO3BOJSET CYIIECTBEHHO
aclﬂ%ﬁy Ezﬁ%* B%’F&‘Miﬁnqecxnx TRK ¥ MPUKIAJHBIX 33[a4, JOCTYIHBIX 00Yy4aromIHUMCs,
31'IE POHHOW I I'IVICI:

TaK Kak y HUX HOHBJISI Cs BO3MOKHOCTB ¢TPOUTH IpadUK CIOKHBIX (DYHKIMH, OIPEICIATh HX
CepTudnkat OE4 376 0rE%IA6 AR BRGATERLHIBE Offauen s, BRIYMCIIATE TUIOMAAH (GUIYp ¥ OOBEMBI TEI, HAXOAUTH

AencTauTene ¢ Qp, qﬁéc ”ﬁ%&%oz[?ggm nporeccoB. JIpHHAs cojepKaTenbHAs JMHHSA OTKPHIBACT HOBHIE
Bnageney KyHy Mau pbeBHa

BO3MOXHOCTH IIOCTPOCHHUA MATEMAaTHYGCKUX Moz[enen PEATbHBIX CI/ITyaHI/II/I ITO3BOJISCT
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HaXOJUTh Hawlydlllee pelIeHHe B NPHUKJIAIHBIX, B TOM YHUCIE COLMAIbHO-IKOHOMHUYECKUX,
3a7a4yax. 3HAKOMCTBO C OCHOBaMH MaTe€MaTHMYECKOI'O aHajiu3a CIOCOOCTBYET pPa3BUTHUIO
abcTpakTHOTO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKe U ucKyccTBe. OOyuaronyecs
Y3HAIOT O BBIAAIOIIUXCS pe3yJbTaTax, MOJIYYEHHBIX B X0J/I€ pa3BUTH MaTeMaTUKH KaK HayKu, U
00 ux aBTOpax.

CopnepxatenpHo-MeToanYeckass JuHUA «MHOXeCTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTBl TEOPUHM MHOXECTB M MaTEeMAaTUYECKOH JIOTUKU. TeopeTHKO-MHO)KECTBEHHbIE
IpPEICTaBICHUs NPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHMKU W IpeaaraloT Hauboiee
YHHUBEPCAJBHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3feibl MAaTeMAaTUKU M €€ MPHIOKCHHH, OHH
CBSI3BIBAIOT pa3HbIe MAaTEMaTHUECKUE TUCIHUIUIMHBI U UX MPHJIOKEHHUS B enHoe nenoe. [loaromy
Ba)XHO JIaTh BO3MOXHOCTb OOy4arolleMycst IMOHHMAaThb TEOPETUKO-MHOKECTBEHHBIH SA3BIK
COBPEMEHHOM MaTeMaTHKH M MCIIOJIB30BaTh €ro JUIsl BbIpAXXEHHUsS CBOUX MbIciel. [lpyrum
BR)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrOCTh
00OCHOBaHMW M  CJIEJIOBaHHE OINpEACNEHHBIM IpaBUJIaM IOCTPOEHMSI JOKA3aTENbCTB.
3HAaKOMCTBO C 3JIEeMEHTaMHM MaTeMaTH4eCKOM JIOTMKH CIIOCOOCTBYET DPa3BUTHUIO JIOIMUYECKOTO
MBILIEHHUS] 00Y4arOLUXCsl, TTO3BOJISIET UM CTPOUTH CBOM PACCY)KIEHHsI Ha OCHOBE JIOTHYECKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHUS.

B yueOHOM Kypce «Anrebpa W Hayajlla MaTeMaTHYECKOTO aHAU3a» IPUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTU4YEeCKOI'O  MOJEIMPOBAHHSA,  KOTOpbIe  IpPHU3BaHbl  CIIOCOOCTBOBATH
(OpMHPOBAHHIO HABBIKOB IOCTPOCHMS MoOJENed pealbHbIX CHUTyallud, HCCIEeIOBaHUS ITHX
MoJieJIe C TOMOIIBI0 ammapara aiareOpsl M MaTeMaTHYeCKOro aHaiu3a, HWHTEpHpeTaluu
MOJYYCHHBIX PE3YyNbTaTOB. Takue 3aJaHusi BIUICTEHBI B KaXIBIM M3 Pa3JelioOB MPOTPAMMBL,
MOCKOJIBKY BECh Marepuai ydeOHOro Kypca IIUPOKO MCHOJIb3YETCs AN PEHIeHUs MPUKIIaJIHBIX
3agad. Ilpm pemeHuMM peanpHBIX NPAKTUYECKUX 337ay  oOydyaroliuecss pa3BHBAIOT
HaOJII0/IaTEIbHOCTh, YMEHHUE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HCIOIb30BaTh
aHaJIOTHI0, 0000IIaTh M KOHKPETHU3UPOBaTh Mpoliemy. JlesTenbHOCTh MO (POPMHUPOBAHUIO
HaBBIKOB pEIlIeHUs MPUKIIAJHBIX 3a/1a4 OpraHU3yeTcs B Mpoliecce U3yyeHHs BCeX TeM y4eOHOro
Kypca «AnreOpa n Hayajla MaTeMaTHYECKOTO aHAIIU3a».

Ha n3yuenue yuebHoro kypca «Anredpa 1 Hauana MaTeMaTHUYE€CKOTO aHAIN3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 wacoB (4 gaca B Henmento), B 11 kmacce — 136 yacoB (4 daca B
HEJIETIIO).
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COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yucia ¥ BLIYHMCICHHUA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenne apoOeit 1 MPOLEHTOB I peIIeHUs TPUKIIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUN U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyvoHanpHble W MppalMOHaNbHbIE uyucia. Apudmerndeckue
ornepauuu ¢ JCHCTBUTEIBHBIMH 4YUCIAMH. MOAynb AEHCTBUTEIBHOIO YHCIA M €r0 CBOWCTBA.
[TpuOn>k€HHbIE BBIYMCIECHUS, IpaBWJIa OKPYIJIEHMs, INPUKHUJKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasateneMm. bunom Herotona. Mcnonbs3oBanue noaxosieit popmbl
3alACU AEUCTBUTEIBHBIX YUCEI Ul PEIIEHUS IPAKTUYECKUX 3a7a4 U IPEJCTABICHUS JAHHBIX.

ApudpmeTnueckuii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHb ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKa3aTeJIEM.

Jlorapudm umncna. CoiicTa jgorapudma. JlecaTuuHble U HaTypallbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YMCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUs M HEPABEHCTBA

ToxnecTBa W TOXKJIECTBEHHblEe MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHM-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OcCHOBHBIE METO/IbI PEIICHUSI LENbIX U IPOOHO-pAlMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorouwiessl OT OJHOM IIEpEMEHHOM. JleleHMe MHOrodYjaeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[Ipeo6pa3oBaHust YUCIOBBIX BBIPAKEHUM, COIEPIKALUX CTENEHN U KOPHH.

Wppaunonanbupie  ypaBHeHUs. (OCHOBHbIE METOJbl  PELIEHUS  HUPPALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS TI0KA3aTEIbHBIX YPABHEHUIA.

[TpeoOpa3zoBanue BbIpaKeHHM, ColepKalIiX Jorapu@msl.

Jlorapudmuueckue ypaBHeHUS. OCHOBHbIE METOJIbI pEIIeHUs JIOrapupMUUYECKUX
YpaBHEHUH.

OcHoBHBIE TpUroHoMmerpudeckue (opmynsl. IIpeoOpaszoBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI. PellleHre TpUroHoMeTpu4ecKuX ypaBHEHHM.

Pemenne cucreMm IMHEWHBIX ypaBHEHMM. MaTpuma CHUCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurens MaTpulpl 2X2, €ro reOMETPUUYECKHH CMBICI M CBONCTBA, BBIYUCIIEHHUE €T0
3HA4YCHM, IPUMEHEHUE OINPENCIIUTENS JI PELICHHs CUCTEMBI IMHEHHBIX YpaBHEHU. Pemenue
MPUKIIAHBIX 3a/1a4 C TOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHMI. McciienoBanne mocTpOeHHON
MOJIEJIH C TOMOLIBIO0 MAaTPHUIL U ONIPEACIUTENCH.

ITocTpoeHre MareMaTU4EeCKUX MOJEIECH PEalbHON CUTYyallUM C IOMOIIBI0 YPaBHEHUH U
HepaBeHCTB. [IpUMEHEHHME YpaBHEHHMM M HEPABEHCTB K PEIICHUI0 MaTEMaTUYeCKMX 3aJad U
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%O@‘ﬁzfc]fﬁﬁ Pﬁé@%@%@?ﬁ?ﬁ&% Sfemenrapupie npeobpazoBanus rpahuKoB GYHKIHIL.

3HAKOIOCTOSIHCTBA. YETHbIe M Heu€THble | GyHKIuu. [lepuoanueckue Qynkuuu. IlpomexyTku
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MOHOTOHHOCTH (PyHKIMHU. MakcuMyMbl 1 MUHUMYMBbI QyHKIMH. Hanbombinee 1 HauMeHbIlee
3Ha4YeHUs (QYHKIUU Ha TPOMEKYTKE.

JluHeiHast, KBaApaTUIHAS U IPOOHO-TUHEHHAS PYHKIMH. DIIEMEHTApPHOE UCCIICIOBAHUE U
IOCTPOCHUE UX I'PaPHKOB.

CrenenHas (yHKIMs C HAaTypaJbHbIM M LI€JbIM Moka3aTeneMm. EE cBoiicTBa u rpadux.
CpoiicTBa U rpaduK KOpHSA N-OM CTENeHW Kak (PYHKIMHM OOpaTHOM CTENEHH C HaTypajJbHBIM
IIOKAa3aTeNEM.

[Toka3zarenbHas U gorapupmuueckas QyHKIUH, UX cBOMCTBA U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKIUH U1 peleHns ypaBHEHUH.

TpuroHomerpudeckas OKpPYKHOCTb, OIPEACICHUE TPUTOHOMETPHUECKUX (YHKIUI
YHCIJIOBOT'O apryMeHTa.

@OyHKIMOHANIbHbIE 3aBUCUMOCTH B peaJIbHBIX Ipolieccax U siBieHusX. I papuku peanbHbIX
3aBUCUMOCTEM.

Hauyana mareMaTH4ecKoro aHajimsa

IlocimenoBaTeabHOCTH, CIIOCOOBI 3aJaHMs MTOCIIEA0BATENLHOCTEN. MeToq MaTeMaTHIECKOM
UHAYKIMA. MOHOTOHHBIE M OTPaHUYEHHBIE IOCIEA0BAaTENbHOCTU. VcTOpHs BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHaJIN3a Kak aHajln3a 0ECKOHEUYHO MaJIbIX.

Apudpmernueckas U reoMerpuueckas mIporpeccud. beckoHeyHO — yObIBaromas
reomerpuueckas nporpeccus. CymMmma 0eCKOHEUHO yOBIBAIOUICH T'€OMETPHUYECKOW MPOTPECCHH.
JIuHelHbII M OKCHIOHEHLHMANbHBIA pocT. Yucno e. Popmyna CIOXKHBIX IPOLECHTOB.
Hcnonp30BaHne IPOrPECCUM ISl PELIEHHs] pEANIBHBIX 3aJa4 IPUKIAJIHOTO XapaKTepa.

HenpepriBuble (yHKIMH M uX cBoWcTBa. ToOukM pa3pbiBa. ACHUMIOTOTHI TpadUKOB
¢yuknuii. CBoiicTBa (yHKIUN HENpPEphIBHBIX HAa OTpe3ke. MeToJl MHTEpBaJIOB Ui pPELICHUS
HepaBeHCTB. [IprMeHeHne CBONCTB HEMTPEPBIBHBIX (DYHKLUH /ISl peIIeHHs 3a/1ay.

[TepBas u BTOpas npousBoAHbIe PyHKIUHU. OpeneseHue, reOMeTpUIecKuil U GU3NIECKUit
CMBICI MPOM3BOAHON. YpaBHEHUE KacaTelbHOM K rpapuKy QpyHKIHH.

[TpousBoaHbie AneMeHTapHbIX QyHKUIUN. [Ipon3BoaHas CyMMBbl, IPOU3BEICHHUS, YACTHOTO
Y KOMITO3UIIMU (QYHKIUH.

MmuoxecTBa M JIOTHKA

MHoOXecTBO, onepaluu HajJ MHOXXECTBAaMHU U MX CBoOicTBa. [{uarpammsel Diinepa—BeHHa.
[IprMeHeHrne TeOopeTUKO-MHOXKECTBEHHOIO ammnapara Ui ONMUCaHHUS peajbHBIX MPOIECCOB U
SBJICHUM, TIPU PEIICHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MaTeMaTH4YeCKOro  OOBEKTa,  CIIEACTBHE,
JI0Ka3aTeNNbCTBO, PABHOCHIIbHBIE YPABHEHHUS.

11 KJIACC

Yuciaa 1 BLIYMCTIEHUS

HarypanbHble w 1ienble 9ucna. [IpuMeHeHWe TPH3HAKOB JIEIMMOCTH IEIBIX YHCE,
HanOospmmi oot nemutens (nanee — HOJl) m Hanmensiee obmee kpatHoe (mamee — HOK),
OCTaTKOB I10 MOAYJIO, anropuTMa EBKina s pemeHus 3a1a4 B IebIX Yhciax.

KowmriekcHpie  umucna.  AjreOpanyeckas W TpUTOHOMETpuueckas (opmbl 3ammcu
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CucremMa u COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUECKUX YpPaBHEHUH C MOMOIIbI) TPUTOHOMETPUUYECKOM
OKPYXKHOCTH. Pelrenne TpuroHoMeTpu4ecKiux HEPaBEHCTB.

OCHOBHBIE METO/IbI PELLICHUS T0KA3aTEeIbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATILHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHBIX,
UppalMOHATIBHBIX, IOKA3aTENbHbIX U JOrapu(PMUUECKUX YPaBHEHUH.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMHU.

[IpuMeHeHne ypaBHEHHI, CUCTEM M HEPAaBEHCTB K PEUICHUIO MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEANTbHOM JKW3HW, HHTEPIPETAlus MOTyYeHHBIX
pE3yJIbTaTOB.

DOyHKIUH U rPpauKu

I'padux xommosummu ¢yHkuuid. ['eomerpuueckne oOpa3bl ypaBHEHHH M HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

I'paguueckue MeToabl pelLIeHUs YypaBHEHHMM M HepaBeHCTB. ['paduueckue MeTombl
pemeHus 3a1a4 ¢ napaMeTpaMH.

Ucnonw3oBanne rpadukoB (yHKIUNA AJIS UCCIEIOBAHUS TMPOIIECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpyMeHeHre POU3BOIHOM K MCCIEI0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxosxienre HanOobIIero 1 HAMMEHBIIIETO 3HAYCHUH HEMPEPhIBHON (YHKIIMHA HA OTPE3KE.

IIpuMeHeHHe NPOU3BOJHOM Il HAXOXKICHHUS HAWIYYIIErO PEIICHUS B IPUKIAIHBIX
3ajadax, JJIs OIpEeJesIeHUs] CKOPOCTH W YCKOPEHHs Ipoliecca, 3adaHHOro Gopmynoil umu
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBoOOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢bynkuunit. [IpaBuia HaxoX/1€HUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. Berauciienre onpenenéHHoro uHTerpaia
no popmyne Herotona-JleliOHuma.

[IpumeHeHne WHTerpajga s HAXOXACHUS IUIOMAAEeH IUIOCKUX ¢Uryp U oO0bEMOB
F€OMETPUYECKUX TeJl.

[Ipumeps! pemenuit quddepeHnaIbHbIX ypaBHEHHH. MaTeMaTHuecKoe MOJIEIMPOBAHUE
peasibHBIX MPOLECCOB C MOMOIIbIO AU PepeHInaNbHBIX YPaBHEHUH.
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IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA VYUYEBHOI'O KVYPCA <«AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpamaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHMCKOr0 OOIIECTBA, MPEACTABIEHHWE O MaTEeMaTHYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TpakJaHCKOro oOmiecTBa
(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU WHCTUTYTaMH B
COOTBETCTBUU C UX (QYHKIUSIMU M HA3HAUYCHUEM;

2) naTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXKIaHCKON WICHTHYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAILLIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHHCKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, WCMIOJb30BAHUE 3TUX JIOCTHKEHUU B
JIPYTHUX HayKax, TEXHOJIOTHUAX, cepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKu W JESATEIbHOCTbIO YYEHOIO, OCO3HAHHUE JIMYHOTO BKJIAJa B IMOCTPOCHHUE
YCTOHYHMBOTO OyIYyIIEro;

4) 3cTEeTUYECKOT0 BOCTIMTAHMSI:

ACTETUYECKOE  OTHOIIEHHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peHIeHHWH, pacCyXIeHUH, BOCIPHUUMUYHUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3jnyHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, pEryispHas (Gu3ndeckas akTHBHOCTB),
(bu3HIEeCKOe COBEPIIICHCTBOBAHUE TP 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATEIbHOCTHIO,

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, UHTEpEC K pa3iuuHbIM cdepam
npo(hecCHOHANBFHOM JEeSITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTEMaTHYEeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY YYacTHUIO B PEIICHUHU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANpaBJICHHOCTH;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh DKOJIOTUYECKOW KYNbTYpbl, TOHUMAaHUE BIHUAHUSA COLMAIBHO-
HSKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00AILHOTO  XapaKTepa  JKOJOTHMYECKMX  Mpo0JeM, OpHEeHTalus Ha  [PUMCHEHHE
MaTeMaTH‘IeEIﬁI:II_XI_ISCI—)IaHnI/I%I CIRIIZII peuieHus 33aa4 B E)6nacm Oprmamfueﬁ cpenbl, IIJIaHUPOBAHUE

0 ng KR Ok AYQAHBIX TOCIEACTBHH LTS OKPYIKAIOLIEH CPEbL;

8) HeHHOCTH HAYYHOI'0 NO3HAHMA:
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OBJIAJICHHUE SI3BIKOM MaTEMATUKH U MAaTEMATUYECKOM KyJIbTYpPOU KaK CPEICTBOM IO3HAHHS MUPA,
TOTOBHOCTb OCYHIECTBJIATH IIPOECKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh HHIANBUIYAIbHO U
B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTebHBIC YHMBePCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBrble JJornueckue aeiicTBus:

BBISBJISAITh M XapaKTEpPU30BATh CYLIECTBEHHbIE IPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAYy MOHATUAMH, (OpMyIUpOBaTh ONpENEICHHUsS IOHATHI,
YCTAaHABJIMBATh CYIICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui 000OUICHHS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh W MpPeoOpa3oBbIBATh CYXKIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENbHbIE, €IMHUYHBIE, YACTHBIE U 00ILUE, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M IPOTHBOpEUYHsS B (hakTax,
JaHHBIX, HaAOMIONEHUSIX U  YTBEPXKICHUSX, Mpeajararb KpPUTEpUU IS BBISABICHUS
3aKOHOMEPHOCTEH M MIPOTHUBOPEUHii;

JiefiaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, IEIYKTUBHBIX U HMHIYKTUBHBIX
YMO3aKJIIOYEHNUH, YMO3aKJIFOUEHHUH 110 aHAJIOTUH;

IIPOBOAMUTH CAMOCTOSATEIBHO J10KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIEe U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALMIO, NPHUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BbIOMpaTh CHoco® pemieHus Yy4yeOHOM 3agaun (CpaBHMBAThb HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MNOAXONALIIMH C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBblie ucciaenoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATh
BONPOCH], (UKCHUPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APT'YMEHTHUPOBATH CBOIO MO3UIMI0, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OObBEKTa, SBJIEHUS, IPOILECCa, BBISIBICHUIO
3aBHCUMOCTEH MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENIbHO (hOPMYyITUpPOBATh 000OIIEHNS U BBIBOJIBI IO pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHNI];

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAKKe BbIIBUTaTh MPEIIOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINK, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOIPOC U AJIS
peLIeHMs 3a]1a4u;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB PA3JIUYHBIX THIIOB, AaHAJIU3UPOBATbh,
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MpEaACTABJICHM,
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o NERFRE TSR R E nmBERgPMaIo, | MPENCTaBIATH e€ B pa3nuuHBIX  dopmax,
WLTIOCTPUPOBATH TPaPUUECKH;

SCUAREKIRRAE? mudopMamuu 1m0 caMOCTOATENBEHO — CHOPMYTHPOBAHHBIM




KomMMyHuKkaTUBHBbIE YHUBeEpPCaJbHbIE y4eOHbIe e CTBUS

Oo0umenne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCJIIOBUAMH U LCIIAMU
oOwIeHusi, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHBMEHHBIX
TEKCTax, JaBaTh MOSCHEHUS IO XOAY peHIeHHs 3aJadl, KOMMEHTHUPOBATh MOJYyYCHHBIN
pe3yJbTaT;

B XOJIe OOCYXICHHSI 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIaeMOH TEeMbI, MPOOIEMBI,
pelaeMoil 3aauu, BBICKA3bIBATh WJICH, HAllCJICHHbIE HAa MOWMCK PELICHHs], COMOCTaBIsATh CBOU
CYXKICHHS C CY)KIEHUSIMU IPYTMX YYaCTHUKOB JAMajora, oOHapyXUBaTh pa3ivyuue U CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMyITUPOBATH Pa3HOTIACHS, CBOU BO3PAKCHUS;

NpEaACTaBIATL PE3YJIbTAaThl PCIICHUA 3aJadd, SKCICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Yy4ETOM 3aJad MpPEe3eHTAluu U
0COOCHHOCTEHN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/auyd, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAaEeMBbIX NeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yIbTaTOB, BIAAETh CIOCOOaMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3ysIbTaTa pelIeHrs MaTeMaTHUeCcKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PEUICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HAlJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBUSIM, OOBSCHATH MPUYMHBI
JOCTHKEHUS] WJIN HEAOCTH)KEHUSI pe3yJIbTaTOB JESITEIbHOCTH, HAXOAWTh OMIMOKY, J1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHasl 1eSITEIBHOCTD:

MOHUMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIUBUAYaIbHOW pabOThI IpU
pelieHnn y4yeOHbIX 3a/ay, MPUHUMATh IeJIb COBMECTHON JEATEIbHOCTH, IUIaHUPOBAThH
OpraHu3allMi0 COBMECTHON paloOThI, pacmpeneisTh BHIbI paboT, JOrOBapHBAaThCs, OOCYXKAATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IpyNHoBBIX (opMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMbI» U HHBIE), BBIIOJHATH CBOIO 4acTh pabOThl M KOOPAMHUPOBATH CBOM JAEWUCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOICHCTBUS.

INPEJIMETHBIE PE3YJIBTATDI

K xonmy oOyuenust B 10 kjaacce oOyyaromMHCS TMOJYYUT CIEAYIOUINE NpPEIMETHBIC
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VHERTBGHROA HBARE b0

Yucya 1 BEIYHCICHUA:

CepTugukar 0E42607F1%E%%%%%%&Eﬁ;&'ﬁo%HmnﬁMn parrioHaIbHOE YMCII0, OECKOHEYHAS MEePHOINIeCKast

Hencteutenex ¢ 05.02.2026 no 01.05.2

Bnagened, KyHu M_"Qag pb]gBdeHTLI, HppauoOHAIIBHOC YHU{JIIO0, MHOXKCCTBA palUOHAJIBHBIX H HeﬁCTBHTeHBHBIX

-

YUCEIl, MOAYJIb I[GﬁCTBPITCJ'II)HOFO qHucCJa,

J




IPUMEHSATH IpOOU U MPOLEHTHI JUIsl peIlieH s IPUKIAIHBIX 3a/1a4 U3 pa3IMYHbIX OTpaciieit
3HAHUU U PEAIbHOM KU3HU;

OPUMEHATh TPUOTIKEHHBIE BBIYUCICHHS, NPaBHJIA OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJibTaTa BBIYUCIICHUH;

CBOOOJTHO ONEpUpPOBaTh IOHSTHUEM: CTENEHb C LEJIbIM I0Ka3aTeleM, HCIOIb30BaTh
NOIXOAALIYI0 (OPMY 3alHMCH JACHCTBUTEIBHBIX YWCEN JUISl PEIICHHS NPAaKTUYECKUX 3a1ad U
IIPEACTABIICHUS JAHHBIX;

cBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOI CTENEeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C PallMOHAIBHBIM I10Ka3aTeIEM;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: JIOTapu(M dYHcna, NECATUYHBIE W HaTypajbHBbIC
J0TapuQMBbl;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHMCJIOBOTO
apryMeHrTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC U apKTAHI'€HC YHCIOBOTO apryMEHTAa.

YpaBHeHUs M HEPABEHCTBA:

CBOOOJHO  ONEepUpoOBaTh  HOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUS-CIICICTBUS, PABHOCWIBHBIE HEPAaBEHCTBA;

IPUMEHSTh pa3IUYHbIE METOAbl PELIEHUS pPalMOHAIbHBIX M JIPOOHO-PALMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METO/I HHTEPBAJIOB ISl PELICHUSI HEPaBEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHAMM: MHOTOYIEH OT OJHOW MEPEeMEHHOH, MHOTOWIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera 1 penienus 3anay;

CBOOOZHO oOmepUpoBaThb MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
ONpEACIUTENb MaTpULbl 2 X 2 W €ro TreOMETPUYECKUH CMBICH, MCIOIb30BaTh CBOMCTBA
onpeAenuTens 2 X 2 Ui BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHSTh ONPENEIUTENN AJIs PEIICHUS
CHUCTEMBI JIMHEHMHBIX YPAaBHEHUH, MOJCIHPOBATh PEAIbHBIE CHUTyallUd C IOMOIIBIO CHCTEMBI
JUHENHBIX YPaBHEHHM, WCCIEIOBaTh IIOCTPOCHHBIE MOJEIM C IIOMOINBKO MAaTpull U
OIIPEEIUTENEH, HHTEPIIPETUPOBATD ITOJYYEHHBIN PE3yIIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMH JJIs TPpeoOpa30BaHUs BRIPaKEHUI;

BBIMIOJHATh NPEOOpa30OBaHUsI YHCIOBBIX BBIPAKEHUH, COAEpXKAIUX CTENEHH C
palMOHAIBHBIM [TOKA3ATENEM;

UCMOJIb30BaTh  CBOWMCTBA JIOrapu(MOB uId NpeoOpazoBaHHs  JIOTapU(PMUUECKUX
BBIPAKECHMUI;

CBOOOAHO  OMEpUPOBaTh  MOHATUSMM:  HUppallMOHANbHBIE,  IOKa3aTelbHbIE U
jJorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELICHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIU OCYILECTBIISIS IIPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpuYeckue (opMyasl i mpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUM;

CBOOOZHO ONEpPUPOBAaTH TMOHSTUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NPUMEHATH
HEeo0XouMble (OPMYIIBI TS PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpPaBHEHUI;

MOJENUPOBATh pEAIbHBIE CUTYallMM Ha s3bIKE aireOpbl, COCTABIATH BBIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJa4yM, HCCIENOBaThb IIOCTPOECHHBIE MOJEIH C
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VCTIONb30BAHNEM aIapaTa anrebpsl. )

oneRpELTIEH IR

CBOOOJHO ONEPUPOBATh MOHATUAMY: (DYHKIHMS, CHOCOOBI 3aJaHusl (YHKLIUHU, B3aUMHO

CepTngukat OE4 ZBPATHERS WPHRRIGHT, F KOMABRARMs dynkpmii, TpaduK (YHKIUH, BBITOJHATH 3JIEMEHTAPHBIC
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CBOOOJHO ONEpUPOBATh MOHATUAMHU: OOJACTh ONPENENICHUS M MHOYKECTBO 3HA4YEHUH
byHKIMY, HYTH QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEPHPOBATH TMOHATHAMU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKLIUU, HPOMEKYTKM MOHOTOHHOCTU (DYHKIMH, MAaKCUMyMbl M MUHUMYMBbI (YHKIHH,
HauOoJIbllIee M HaUMEHblIIee 3HaUeHNEe (YHKLIUU HAa IPOMEKYTKE;

CBOOOJTHO OTEPHPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U LEJIBIM
nokasareseM, rpaQuk CTENeHHOH (YHKUIMU C HAaTYpaJbHBIM M LEJIbIM IOKa3areneM, rpadux
KOPHS N-0i CTEeNEH! KaK (YHKIUU OOpaTHOM CTENEHU C HATypaJIbHbIM IIOKA3aTeIeM;

ONEpUPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApoOHO-IMHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOJTHO OTEPHPOBATH MOHATUSMH: ITOKa3aTelbHas W JorapupMuueckas (yHKIUU, UX
CBO¥CTBA U IpadMKu, UCIIOIb30BaTh UX I'padUKH JUIsl peLICHHs YpaBHEHMIA;

CBOOOJTHO ONEpUPOBATh MOHATHSMU: TPUTOHOMETPHUUYECKAs] OKPYKHOCTh, OIpe/eleHue
TPUTOHOMETPHUYECKUX (PYHKIIUH YMCIOBOTO apryMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIMHA IS UCCIEIOBAaHHS TPOLECCOB M 3aBUCHUMOCTEH Tpu
peLIeHUH 3aJad U3 JPYTruX y4eOHbIX MPEIMETOB M pealbHOW KHU3HM, BbIpakaTh (OpMyIaMu
3aBUCUMOCTH MEXly BEJTMUNHAMM;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPHUPOBATH MOHATHAMHU: apUPMETHYecKas U TeOMETPUYECKas MpOrpeccus,
0ecKOHEeUHO yOBIBarOLIasi FeOMEeTpHUEcKas MPOrpeccHs, TMHEHHBIN U KCIIOHEHLIMAIBbHBIA POCT,
(bopMyIna CI0XXHBIX MPOLIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH JUIS PEHICHUS PEATBbHBIX 33/1a4 MPUKIIATHOTO XapaKTepa;

CBOOOJTHO ~ OMEpUPOBATh MOHATHSAMH:  TIOCIEAOBATENLHOCTh,  CIOCOOBI  3a/laHUS
MOCJIEI0BAaTEIbHOCTEN, MOHOTOHHbBIE M OpaHMYCHHBIE ITOCIIE0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKACHUS MAaTEMaTUYECKOI0 aHAJIN3a KaK aHajan3a OECKOHEYHO MaJblX;

CBOOOJTHO OTIEPHPOBATH MOHATUSIMH: HENPEPBIBHBIC (DYHKIIMH, TOYKH pa3pbiBa Tpadura
(GYHKIIMH, aCUMITOTHI rpaduka QyHKIUH;

CBOOOJTHO OINEpHpPOBAaTh MOHATHEM: (DYHKIMS, HENpepbiBHas Ha OTpe3Ke, NMPUMEHSTh
CBOWCTBA HEMPEPBIBHBIX (QYHKLUH 715 peIIeHHs 3a/1a4;

CBOOOJTHO OTEpPUPOBATh TMOHATHUSMHU: TIepBas W BTOpas TPOHM3BOJAHBIE (YHKIIWH,
KacaTesbHas K rpa@uky QpyHKUINU;

BBIYUCIIATh TPOU3BOJHBIC CYMMBI, IPOU3BENEHUS, YaCTHOTO W KOMIIO3UIIUH JIBYX
(byHKLUH, 3HATH TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHII;

UCTIOJTB30BaTh TE€OMETPUICCKHIA U (PU3UIECKUI CMBICI POU3BOIHON TS pEIICHHS 3a/1ad.

MHoxkecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpPallU HaJl MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOXXECTBEHHBIN ammapar i ONUCaHMsI PeabHBIX MPOIECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX Y4eOHBIX IPEIMETOB;

CBOOOJTHO ONEpUPOBATh TOHATHSAMH: OIpEIeNIeHHe, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YecKOro OOBEeKTa, JOKAa3aTelIbCTBO, PABHOCWIbHBIE YpaBHEHHS H
HEPaBEHCTBA.

K xonmy oOydenumss B 11 kijacce oOydaromuics TMONYYUT CIEAYIOIINE MPEIMETHBIE
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HATYpaJIbHBIX YHMCeN AJIs peleHus 3aa4, IPUMEHATh alnroput™ EBkinaa;




CcBOOOJIHO ONEPUPOBATh MOHITUEM OCTATKa 110 MOAYJIIO, 3alIUChIBATh HATypaJlbHbIE YUCIIa
B PA3JIMYHBIX O3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO ONEPUPOBATh MOHATHIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
Yuces, NMPeICTaBIIATh KOMIUIEKCHBIE YHCIA B alreOpandyeckoil M1 TpUrOHOMETPUYECKOH (opme,
BBINOJIHATH apU(PMETUYECKHE ONIEPALIUU C HUMHU U N300pakaTh Ha KOOPIUHATHOM IJIOCKOCTH.

YpaBHeHus1 H HePaBeHCTBA:

CBOOOJHO  ONEpPUPOBATH  MOHATHAMHU:  HPpPAlUOHANbHbIC,  IOKa3aTelbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOILBIO PABHOCUIIBHBIX MIEPEXO0B;

OCYILECTBIIATh OTOOP KOpHEH MpH pelieHMH TPUTOHOMETPUUECKOIO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBATH MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHSTh
HE00X0uMBbIe (POPMYITBI TSl PEIICHHSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHIATUAMHU: CUCTEMA M COBOKYIHOCTh YPAaBHEHUH U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBbI-CIIEJICTBUS, HAXOAUTh PELICHHS] CUCTEMBI U COBOKYITHOCTEN
palMOHANBHBIX, HMPPAHMOHANBHBIX, ITIOKA3aTeNbHBIX W JIOTapU(PMHUECKUX YpaBHEHHHA H
HEPABEHCTB;

pewath palMoHalbHble, HPPALMOHAJIbHbIE, IOKa3aTeJdbHblE, JorapuMUUecKue |
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILNE MOYJIU U ITapaMETPhI;

IPUMEHSATH TpaguUecKre METOJIBI U PEIICHUsT YPaBHEHU  HEPABEHCTB, a TAKKE 3a/1ad
C mapaMeTpaMu;

MOJENIUPOBaTh peaJIbHblE CUTyallUM Ha s3bIKe aireOpbl, COCTaBIATh BbIPAXKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMBI II0 YCJIOBMIO 3a/ayd, HCCIEN0BaThb IOCTPOEHHBIE
MOJIEJIH C MCIIOJIb30BAHMEM ammapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIN pe3ylbTar.

DOYyHKIUHA U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIMI C MOMOLIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOWCTB KOMITO3UIIMH JBYX (DYHKIIHIA;

CTPOUTh TI'eOMETpHYecKHe oOpa3bl ypaBHEHHMH M HEPABEHCTB Ha KOOPIMHATHOU
IJIOCKOCTH;

CBOOOJTHO ONEPUPOBATH MOHATHAMMU: I'paUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

OPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U UCCIEIOBAHUS PEAIBbHBIX MPOLIECCOB.

Hauyana maTeMaTH4eckoro aHajamsa:

UCIIOJIb30BaTh TPOU3BOJHYIO Ul HCCIeAOBaHMUS (QYHKIUM HAa MOHOTOHHOCTh U
IKCTPEMYMBI;

HaXOJUTh HanOoJIblIee 1 HAaUMEHbIIIee 3HauUeHHs (PYHKIIMHM HENPEephIBHON Ha OTPE3KeE;

HCIOJIb30BaTh MPOU3BOJHYIO JUISl HaXOXKIACHHS] HAWIYYILIEro pelieHHs] B MPUKIAIHBIX, B
TOM YHCJIE COIMAIbHO-DKOHOMUYECKHUX, 3aJadax, JJIs OINpeAeJCHUS] CKOPOCTH U YCKOpPEHUs
npoiiecca, 3alaHHOro (GopMyIIoit Uil rpaduKkom;

CBOOOJTHO ONIEpUPOBATh MOHATUAMU: IEPBOOOPA3Hasi, ONpeIeIEHHBINA HHTETPall, HAXOAUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (QYHKIUN M BBIYMCIATH HHTerpan mno ¢opmyine HproToHa-
JleliOnumna;

HAXOJUTh IJIOUIAIU IMJIOCKUX (PUTYp U 0OBEMBI TEJI C TOMOIIBIO HHTETrpaa;

UMETh NPEJCTaBICHUE O MAaTEMATUYECKOM MOJEIMPOBAHMM HA INPUMEPE COCTABIICHUS
nuddepeHIaTbHBIX YPaBHCHUH;
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10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
MHOXECTBO 1€CTBUTEIBHBIX YHUCEIL.
| Muorowiensl. PanimonanbHble ypaBHEHHS U )1 |
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
) Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 1 1
L[EJIBIM TI0Ka3aTeNIeEM
3 ApudpmeTrueckuil KOpeHb N-Oi CTETNEHHU. 13 |
HppanmoHnanbHble ypaBHEHHUS
4 [TokazarenpHas pynkuus. [lokazarenbHble g |
YpaBHEHHUS
5 Jlorapudpmuueckas GpyHKIUS. 16 |
Jlorapudmuueckue ypaBHEeHUs
6 Tpuronomerpuyeckue BeIpaXXeHUS U 20 1
ypaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCUU 10 1
HenpepsiBable pynkiuu. [IponszBoanas 20 1
9 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL 17 )
3HAHUHN ™
OKYMEHT NOANUCAH
o Q%AEEMEHQ%OB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (mudpoBbIe)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTejibHbIE
padoThI padoThI pecypeni
| HccnenoBanue QyHKIMIA ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpa3nast u UHTETpa 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 HppanmonansHble, MOKa3aTENbHbBIE U 24 |
norapupMHUECKHe HEPABEHCTBA
KommnekcHeie uncna 10 1
HarypainbHble u niensle yucia 10 1
CucreMbl paliioHaIbHBIX, UPPALNOHATBHBIX
7 MOKa3aTeIbHBIX U JOrapu(pMUUEcKux 12 1
ypaBHEHUH
8 3agaym ¢ mapaMeTpaMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* MaTremartuka. Anrebpa ¥ Hayajia MaTeMaTHIECKOT0 aHAIN3a; YIIIyOJIeHHOE
obyuenue, 11 kmacc/ Mepamsak A.I'., Homuposckuii JI.A., [TonskoB B.M.; non
penakmueit [Togonbckoro B.E., O0miecTBO ¢ orpaHnyeHHON
OoTBeTCTBEHHOCTHIO M3narensckuii nentp « BEHTAHA-T'PADy;

AxnmonepHoe o61iectBo «M3marensctBo «IIpocBenieHne

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

www.reshuege.ru
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