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MNOACHUTEJIBbHAS 3AIINCKA

Pabouas mporpamma yue6HOTO Kypca «Anredpa n Hauaida MaTeMaTHUYECKOTO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro rOCyIapCTBEHHOIO 00Pa30BaTEIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C Yy4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanusi. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIONIMMHU OCHOBY [IJISi CAMOPA3BUTHSA M HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAIW3a» SBISETCA OJHUM U3
HanOoJiee 3HAYMMBIX B IPOTPaMMe CTapIlei IIKOJIbI, TOCKOJIBbKY, C OJJHOM CTOPOHBI,
OH oO0ecreuynBaeT MHCTPYMEHTAJIbHYIO0 0a3y [JIsi M3y4YeHHUsS BCEX E€CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYTOd CTOPOHBI, (GOPMHUPYET JIOTUUECKOE M aOCTpaKTHOE
MBIIJIEHUE YYalluXcd Ha YpOBHE, HEOOXOJAMMOM I OCBOEHHS KypCOB
UH(OpPMATHKHU, OOIIECTBO3HAHUS, HICTOPHUH, CIIOBECHOCTU. B paMkax 1aHHOrO Kypca
yYalecss OBJIAaJEBAIOT YHUBEPCAIbHBIM SA3bIKOM COBPEMEHHOW HAyKH, KOTOpas
dbopMyIHpyeT CBOU JOCTHKEHUS B MaTeMaTHIECKOH (hopme.

Kypc anreOpsl 1 Hauan MaTeMaTUueCKOro aHajin3a 3aKJIabIBAET OCHOBY IS
YCIICIIHOTO OBJIAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWOJIOTUH, TOHUMAHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
a0CTpPaKTHBIMM M JIOTMYECKH CTPOTMMH MAaTEMATHYECKUMHU KOHCTPYKIUSIMU
pa3BMBACT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHHe. B xome n3ydenus
anreOppl W Havall MATEMaTHYECKOrO aHajin3a B CTaplied MIKOJE YdJalluecs
MOJYy4alOT HOBBIM ONBIT PEIICHUS TMPUKIAJAHBIX 3a7ad4, CaMOCTOSTEIBLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpHpeTaIluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  MpUMEPAMU  MATEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAEC, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc o6nagaeT 3HAYMTEIBLHBIM BOCHUTATEIBHBIM TMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 y4yeOHbId maTepuall, CIOCOOCTBYIOIIMNA (POPMUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHON IesTeTbHOCTH,



TpeOyroriei CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAIIMX BHUMAaHUS U OTBETCTBEHHOCTH 32 IIOJIYYEHHBIN PE3YIIbTAaT.

B ocHoBe MeToanku 00ydeHus anredpe U HayajaaM MaTeMaTHYeCKOro aHalIn3a
JICKUT JIEATETbHOCTHBIA TPUHIUI O0yYEHHUS.

CrpykTypa Kypca «Anredpa v Hauyajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAET
CIIEAYIOIIUE COAEPKATEIBHO-METOANYECKUE JUHUN: «Uucna W BBIYUCIECHUNY,
«DyHkuMK U rpa@ukn», «YpaBHEHHS U HEpaBEeHCTBAa», «Hauana maremaTuueckoro
aHanuza», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COEPKATENBHO-METOIMUECKUE
JUHUU HW3Y4aloTCs Ha MPOTSDKEHMHM JABYX JIET OOy4YeHHUsi B CTaplliel IIKoJie,
€CTECTBEHHO JIOMOJHSASA APYT Apyra U MOCTEINEHHO HACHIIAsACh HOBBIMH TEMaMU U
paznenamu. J[aHHBIA KypC SIBJIIETCS MHTETPATUBHBIM, MOCKOJIBKY OOBEAMHSET B
cebe colepKaHHE€ HECKOJbKMX MAaTeMAaTHMYECKUX JUCUUIUIMH:  anreopa,
TPUTOHOMETPHUSI, MATEMATUYECKUI aHAJIU3, TEOPUs MHOKECTB U Ap. I1o mepe Toro
KaK yyalluecs OBJIa/IeBalOT BCE Oojiee MIMPOKMM MAaTEeMATUYECKUM alnaparoMm, y
HUX TIOCJIEIOBATENbHO (POPMHUPYETCSI M COBEPIICHCTBYETCSA YMEHHE CTPOUTh
MAaTEMaTHYECKYIO MOJENb PEAIBHOW CUTYAllMH, IPUMEHATh 3HAHUS, TIOJIyYEHHBIE B
Kypce «Anrebpa u Havyaja MaTEeMaTHYECKOTO aHalu3a», [Js peleHus
CaMOCTOSITENILHO ~ C(OPMYJIMPOBAHHOM  MaTeMaTH4eCKOW 3aJadd, a 3aTeM
UHTEPIIPETUPOBATH I10OJy4YECHHBIN pe3yJIbTar.

CopnepkaTenpbHO-METOANYECKas JTUHUA «Hucna W BBIYMCIEHUSD 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiell mikoige oco0oe BHHUMAaHUE YIEISETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBHIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpM 3amucu JEHCTBUTENIBHOTO 4YHCIa, YMEHHE
pPalOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLICHHUBATh
pe3ynbTar. OOyuaromuyecs NOJy4arOT HaBBIKM MPUOJMKEHHBIX BBIYHUCICHUH,
BBITIOJIHGHUS JIEWCTBUM C 4YHWCIaMU, 3allMCaHHBIMU B CTaHIapTHOU (opme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUM.

JIuans «YpaBHEHUs M HEPABEHCTBA» PEATU3YETCS HA TMPOTSHKEHHH BCETO
oOydyeHHMs] B CTaplled IIKOJIe, TOCKOJIbKY B KaXIOM pa3fesie MporpaMMbl
MPEIYyCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromuecs OBIaIE€BaIOT
Pa3IMYHBIMA METOJIAMU PELICHUS LEJbIX, PAUUOHAIBHBIX, WPPAUHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IPU UCCIEA0BAHNUN
GyHKLIMHA C TOMOILBIO TMPOU3BOAHOM, PEIICHUH MPUKIAAHBIX 3a/lady U 3a7ad Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBIMX 3HadeHuW QyHkuu. JlanHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (HOpMUPOBAHHE YMEHUI
BBITIOJIHATh Pacy€Thl 1Mo ¢dopMmysaMm, MpeoOpa3oBaHUs IEIBIX, PAUOHATIBHBIX,
UppPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIINX CTENeHUu U JiorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST y4aluxcs, (OpPMHUPYIOTCSI HaBBIKM JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHUMBOJBHBIMU (OpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBHCHMOCTEN B BUJIE paBEHCTB U HEpaBEeHCTB. Auiredpa npezuiaraet 3¢ HeKTUBHbIC
WHCTPYMEHTBI ISl PELICHUS MPAKTUYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISIHO IEMOHCTPUPYET CBOM BO3BMOYKHOCTH KaK A3bIKa HAYKH.

ConepxarenpHo-MeTonMYecKass JHHUS «DyHKIUM U TpapuKu» TECHO
HeperyieTaeTcs ¢ JpyruMH JIMHUSMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a70a€T
NOCJIEI0BATEIbHOCT U3YUEHHS MaTepuaia. M3yueHue cTeneHHo, oKa3aTeabHOH,
Jorapu(pMUYECKO U TPUTOHOMETPUYECKUX (YHKLMA, UX CBOWCTB U TIpa(UKOB,
UCIIOJIb30BaHUE (DYHKIMI ISl pelIeHrs 3a7a4 U3 JPYTruX y4eOHBIX MPEAMETOB U
pearbHOM XU3HH TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIU30M, TaK U C
pelieHreM ypaBHEHUI U HepaBeHCTB. llpu 3TOoM Oonbllloe BHUMaHUE YIENsIeTcs
(bOpMHPOBAaHUIO YMEHUS BbIpaKaTh (hOpMyIaMHu 3aBUCUMOCTU MEXTY pPa3IMYHbIMU
BEJIMUYMHAMH, HCCIEAOBaTh MOJYYEHHbIE (YHKUHUH, CTPOUTh HUX TPaPUKU.
Marepnai 3Toi coAepKaTeIbHON JUHNUN HALIEJICH HAa PA3BUTUE YMEHUN U HABBIKOB,
MO3BOJIAIOIIMX BBIPAXKATh 3aBUCUMOCTU MEXKIY BEIMYMHAMU B PA3IMYHON (opMe:
aHAIMTUYECKOW, Tpaduueckoid u cioBecHOM. Ero wu3yueHue cnocoOCTByeT
Pa3BUTHUIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3aIH, UCIOJIb30BAHUIO aHATOTHH.

ConepxarenpHas auHMs «Hauama maremaTuueckoro aHanu3a» MO3BOJISET
CYLIECTBEHHO PACIIMPUTh KPyr KaKk MaTeMaTU4YeCKUX, TaK W MPHUKJIAJHbIX 3ajad,
JOCTYIHBIX 00YyYaroIMMCsl, y KOTOPBIX MOSIBISETCS BO3MOXHOCTh UCCIIE0BATh U
CTPOUTH rpapuKu PYyHKIUH, ONPEETATh UX HANOOJIbIINE U HAUMEHbIIINE 3HAYEHUS,
BBIYMCIIATH TUIOMAAU QUTIyp U OOBEMBI TE€J, HAXOJIUTh CKOPOCTU M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTeslbHasl JIMHHS OTKPBIBAET HOBBIE BO3MOKHOCTHU
NOCTPOCHUS MAaTeMaTUYEeCKUX MOJEeNeld peanbHbIX CHUTyaluil, HaX0XKJIECHUs
HAaWJIY4lIEero pemieHus] B MPUKIAIHBIX, B TOM YHCIIE€ COLMAIbHO-IKOHOMHYECKHX,
3alayaXx. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOIO aHajiu3a CIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOrO, (POPMaIbHO-JIOTUYECKOTO U KPEATUBHOTO MbILIUICHHUS,
(bopMHPOBAHNIO YMEHHI PAcIiO3HAaBATh MPOSBICHUS 3aKOHOB MaTEMAaTHKHU B HayKe,
TeXHUKE U HUcKyccTBe. OOydarommuecs Y3HAIOT O BBIJAIONIMXCS pE3yJbTarax,
MOJIYYEHHBIX B XOJI€ pa3BUTHS MATEMATUKHU KaK HAYKH, U UX aBTOPaX.

CopeprkarenbHO-MeTOANYECKass TMHUS «MHOXKEeCTBa U JIOTUKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. | €0pPETHKO-MHOKECTBEHHbBIE
IPEJCTaBICHUS MPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTeMaTHKU U MpeiararoT
Haubosiee yHUBEPCATbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3fesibl MAaTeMaTUKU U €€
NPUJIOKEHUH, OHU CBA3BIBAIOT PA3HbIE MAaTEMATHUYECKUE AMCLMILIMHBI B €IUHOE



uenoe. IloatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY ITOHMMAaTh TEOPETHUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajsa MaTeMaTHUYECKOrO aHANIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOTO  MOJCIMPOBAHUS, KOTOpPhIE€ IPU3BAHbBI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PeasIbHBIX CUTYallUl, UCCIIETOBAHHUS
THX MOJEJIed C MOMOIIBIO ammapaTa anreOpbl U MaTeMaTHYeCKOro aHaiu3a u
MHTEPHPETALUU TOJIYYSHHBIX pe3yJbTaTOB. Takue 3aaHusl BIUICTCHBI B KaXKIbIi U3
pa3zienoB MPorpaMMbl, TOCKOJIbKY BECh MaTepHall Kypca IMIUPOKO UCTIONIb3YETCs IS
peleHusl TpUKIaAHbIX 3a7ad. [Ipu peleHun pealbHbIX MNPAKTHYECKUX 3a7ad
yyaliyecs pa3BUBAIOT HAOMIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIb30BAaTh AHAJIOTHIO, O000IIATh M KOHKPETHU3UPOBATh
npobiemy. [esreabHOCTh MO (POPMUPOBAHUIO HABBHIKOB PEHICHUS MPUKIATHBIX
3aJlady OpPraHU3yeTCsl B MpOIlECCe M3YyUEHHUs BCEX TeM Kypca «Auredpa u Haudana
MaTEMaTUYECKOTrO aHATN3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM m1aHe Ha U3yueHNe Kypca anreOphl M Hadall MaTeMaTHIeCKOTO aHaIn3a
Ha 0a30BOM YpOBHE OTBOJIUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B HEZICINIO B
11 kmacce, Bcero 3a Ba roga ooyuenus — 170 gacos.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, IMPOLIEHTHI,
OeCKOHEUHblE  MepuoAudeckue  JpoOu. ApudMeTHYecKue  Oomepanud  C
palMoHaNbHBIMU YHCTIAMU, TPe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [I[puMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 PA3JIMYHBbIX OTpacieu
3HAHUU U PEATbHOM )KU3HH.

JlerictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepaudd ¢ JACUCTBUTENbHBIMU uHcliaMu. [lpubGnmxéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BBIYUCIICHUN.

Crenenp ¢ 1ensiM  mokazareneM. CranpmaptHas  ¢opMma  3amucu
JNEeUCTBUTEIBLHOIO yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypasJlbHOM  cremeHu.  JlelictBus ¢
apu(PMETUIECKUMU KOPHSIMHU HATypAJIbHON CTENEHHU.

CuHHyC, KOCHHYC UM TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHUE, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelienre HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU M.

[IprMeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTeil HAyKU U peanbHOU KU3HHU.

DyHKIUHN U TPaPUKH

Oyukius, crnocoObl 3amaHus Gyukuuu. [paduk  Qyskuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

ObnacTh ompeneneHus U MHOXECTBO 3HadeHHi (pynkumu. Hymu QyHkumu.
[TpomexxyTku 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHs N-0i CTEHICHH.



TpuronoMmerpudeckass OKPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO YOBIBAIOIICH T'€OMETPUUYECKOM
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. lMcronb3oBaHuEe mporpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHMKA

MHoOxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara i ONUCAHUS PEaTbHBIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

Harypanbnsbie u ueneie ynucina. [[puzHaku 1eIMMOCTH LENbIX YUCEIL.

CrerneHb ¢ paMOHAIBHBIM NIOKa3areseM. CBOWMCTBA CTENECHH.

Jlorapudm yucna. JlecaTuyHble U HaTypajbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX ypaBHEHHN. PellleHne NpUKIagHbIX 33/1a4 ¢ TOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucteMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHnE ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKH U peaIbHOM JKU3HHU.

DyHKIUHN U TPAPUKH

Oynukius. [Tepuoanueckue pynakimu. [IpoMexyTKn MOHOTOHHOCTH (DYHKITHH.
Makcumymbl 1 MUHUMYMbI (yHKUMU. HamOosnbliee M HauMeHblee 3HAYCHHE
(GyHKLIHMU Ha TPOMEKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[ToxazarenbHast u gorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadvkoB QYHKIMNA JJIsI peHICHHUs] YPaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne TrpadukoB (QYHKIUN IS WCCICIOBAHUS MPOIECCOB M
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3ajady U3 JIPYTUx Y4eOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB ISl PEIICHUS HEPABCHCTB.

[IponsBonnas  ¢yHkuuu. ['eomerpudyecknii u  QU3NUECKUN  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTapHBIX  QyHKIUH.  DopMysibl  HAXOXKICHHS
MIPOU3BOJAHON CyMMBI, TPOU3BEECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne Mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoxx/ieHue HanOosbIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIUU Ha
OTpE3KE.

[IpuMeHeHnEe NTPOU3BOOHOM UL HAXOXKICHUS HAWIY4IlIEero pPELICHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpas3HbIX.

Wurerpan, ero reoMmerpuyeckuidi W (Qusmdyeckuid cmbicia. Beruucienue
uHTerpana no gpopmyne Hetotrona—IJleiiOnua.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 mpcameTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AOCTHUKCHHC Ha YPOBHEC CPCIHCTO 06HICFO 06p330BaHI/IH CICAYOIHX JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3YIOTC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUUA O0YYAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaXIaHCKOTo oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C WX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHYecKO€ BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOW UJIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JPYyTHX HayKaxX, TEXHOJOTusX, chepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JTOCTUKEHUN HAYKU U JACSATEIbHOCTHIO
y4€HOTr0; 0OCO3HAHUEM JTMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DCTeTU4eCKOEe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUMN, PACCYKICHHI; BOCTTPUMMYHBOCTHIO
K MaTEMaTUYECKHUM acCleKTaM Pa3IMuYHbIX BUJIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ NMUTAHHUE, COATIAHCUPOBAHHBIN PEKUM 3aHATUM U
OTZIbIXa, peryJisgpHas (pu3nyeckasi akTUBHOCTH); (PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€ TETbHOCTHIO.

TpynoBoe BociUTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTHU TPYAOTIOOHUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymed mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUM BCEW KU3HM; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUHU MPAKTUUECKUX 3a/1a4y MaTeMaTUYeCKON HAIpPaBICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpbl, MMOHMMAHUEM BIUSHUS
COI[MAJIbHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoliieM;
OpUEHTaIlMel Ha MPUMEHEHHE MATEMAaTHYECKUX 3HAHWUN MJId pelieHus 3a7ad B
00JIaCTH OKPY>KAIOIICH Cpe/ibl, IJITAHUPOBAHUS MMOCTYIKOB U OILICHKH X BO3MOXKHBIX
MOCJEACTBUN JJIS1 OKPYKAIOIIEH CPEIBI.

[{leHHOCTH HAYYHOTO MMO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM H  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKh Kak cdepbl 4YeIOBEUYEeCKOW JESITeNIbHOCTH, ITAaroB €€
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS UMBWIM3ALMHU; OBJAICHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYeCKOM KyJIbTYypOoW KakK CpPEJACTBOM IIO3HAHUS MUDAa;
TOTOBHOCTBIO OCYILIECTBISITh MPOEKTHYI0 M HCCIEAOBATENIbCKYIO NEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«MaremaTuka XapaKTepU3yIOTCS OBJIaJICHHEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeUusMU, YHUBEPCATIbHBIMU PecYIIMUBHBIMU OetCBUAMU.

1)  Vhusepcanvuvie  noznasamenvHvle  Oelicmeus, — obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJcamwezo  Mupa;  npumMeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1OoruecKue NeUCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
OTpENCIICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  TpPH3HAK
KJlaccu(uKalmy, OCHOBAaHUS JUIsl OOOOIIEHUST M CpPAaBHEHMS, KPUTEPUU
IPOBOAUMOTIO aHAIIN3a;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJSITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NPOTUBOpEYHs B (akTaxX, NaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX;
npeaiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN W IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHIEeCKUX
YTBEPXKACHUMA (MIPSMBIC U OT TPOTHUBHOTO), BEICTPAWBaTh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIIEHUS 1 BBIBOJIBL

BBIOMpATh Ccroco0 pernieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelUIeHUs, BBHIOMpaTh Hauboee MOAXOIANIMN ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccenoBaTelIbCKue JEUCTBUS:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHMS,
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUUE, MpolIemy,
yCTaHaBJIMBaTb HCKOMOE W  JaHHoe, (opmMupoBaTh  THUIOTE3Y,
apryMEHTHUPOBATHh CBOO TIO3UITUIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
o0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSX.

Pabota ¢ nundopmarmeii:

BBISIBIIATH Je(UIIUTH HHPOPMAIIMH, TaHHBIX, HEOOXOIUMBIX JIJIT OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  WCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, IPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIbHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.



2)

Vuueepcanonuvie KoMMyHukamuenwvle Oelicmeus, — 0Oecneuusarom

CPOPMUPOBAHHOCIL COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.
OO01ieHue:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUSIMU
U 1eJISIMU OOIIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PCHUS
B YCTHBIX U MUCbMEHHBIX TEKCTAaX, JaBaTh MOSICHEHUS IO XOJYy PELICHUS
3a7a4M, KOMMEHTUPOBATh MOJIYYCHHBIN PE3YJIbTAT;

B X07I¢ 00CY>KJIEHUsI 3a]1aBaTh BOIPOCHI 0 CYIIECTBY O0CYKIaeMOH TEMBbI,
npoOJieMbl, peraeMon 3aa4uu, BhICKa3bIBaTh HJICU, HAIIEJICHHBIC HA TIOUCK
pEIICHUsA; COMOCTABJIATh CBOU CYXKACHUA C CYXICHUSIMHU JAPYTUX
YYaCTHUKOB JUajora, oOHapy>KMBaTh pa3iMuhe M CXOJICTBO MO3UIIUMA; B
KOpPPEKTHOU popme PopMyTUpOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;
MPECTaBIATh pE3yIbTaThI pelieHust 3aj7a4Hu, AKCIIEPUMEHTA,
HCCIIeIOBAHUS, ITPOCKTA; CAMOCTOSTEILHO BEIOUPATh opMaT BBICTYIUICHUS
C y4€TOM 3a7a4 MPE3EHTALMU U OCOOCHHOCTEH ay IUTOPUH.

CoTpyHUYECTBO:

MMOHMUMATh W UCITOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U HHIUBHIYaTbHOM
paboThl MpHU pelieHuH Y4YeOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOM
NEeSATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pachpenensaTh BHIBI paboT, IOrOBapuBaThCSA, OOCYXKIATh MPOIECC |
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMbD» W WHBIC), BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JICUCTBHUSI C APYTUMH YWICHAMH KOMaH/IbI; OLICHUBATh
KaueCTBO CBOEro BKJaja B OOMMHA MPOAYKT TIO KPHUTEPHUSM,
chOpMYTUPOBAHHBIM YIACTHHKAMHU B3aUMOICHCTBHSI.

3) Yuusepcanvuvie pecyiamuensie oeticmasus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranuzanus:

COCTABJIATH IJIaH, aJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peuicHus C

Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOpPMAITIH.
CaMOKOHTPOJIb:

BJIAJECTh HaBbIKAMHU [O3HABaTEIbHOM pedJeKkcuu Kak OCO3HAHMS
COBEpULIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpOIiecca U pe3yibTara
peleHns MaTeMaTUIEeCKOM 3a1auu;



e TPEABHUAETH TPYJIHOCTH, KOTOPBIE MOTYT BOZHUKHYThH IPH PEIIEHNUH 3a/1a4H,
BHOCHUTH KOPPEKTHUBHI B JIESITEJILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JIAHHBIX, HAWJEHHBIX OLIMOOK, BHISABICHHBIX TPYAHOCTEN;

e OICGHUBATh COOTBETCTBHE pE3yJbTaTa IEIU U YCJIOBHUSIM, OOBSICHSTH
IPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaxXOJUTh OIMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OMBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Aredpa U Havyajla MaTEMAaTUYECKOTO aHan3ay
Ha YpPOBHE CpPEIIHEro OOIIero oOpa3oBaHUsS JOJDKHO 00ECIEeUMBATH JOCTHUKEHUE
CJIETYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALWOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpPaBUia OKPYTJICHUS,
JIeNaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIUYNCICHH.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHAapTHAs
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
WCITIOJIB30BaTh MOAXOASANIYI0 (DOpPMY 3aIlUCh IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TAaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIJla yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHSMU: TOKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoinonHsaTh npeoOpa3oBaHUs ILENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIPAXEHUU U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB.

[IprMeHATh YypaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
U 3aJ1a4 U3 pa3IMYHbIX 001acTell HAyKH U PeasIbHOM KU3HH.



MognenupoBaTh peanbHblE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (YHKLMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTNpEeleNCHNs] ¥ MHOXXECTBO 3HaueHH (yHKuuu, rpaduk (QyHKIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKLIMU, HYIU (PyHKLUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBatek rpadpuky GyHKUUN A5 pEICHUS] YpaBHEHUI.

Crpouth M ynTaTh TpaUKu JTUHEHHON (PYHKIMU, KBAIPATUYHON (PYHKIUH,
CTETICHHOM (DYHKIIMH C IIEJIBIM ITOKa3aTeleM.

Hcnonp3oBate rpadpuku (QyHKUMHA JUIS HCCIENOBAHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYruxX y4eOHBIX MPEIMETOB U peanbHON
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTU MEXY BEIUUYNHAMH.

Havana mareMaTH4ecKOro aHaJIu3a

OnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apUpMETHUECKass |
reoMeTpUYecKas Iporpeccum.

OmnepupoBarh MNOHATUSAMM: OECKOHEUHO YOBbIBalOLlas Te€OMETpUYeCKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKOM MPOTPECCUH.

3aiaBaTh NOCAEAOBATEIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOTPECCUN IS PEIIEHUS
pealibHBIX 33aJa4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMIEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT AJis ONMCaHUS PEaIbHbIX
IIPOLIECCOB U SIBJICHUM, IPH PEIICHNUH 3a]a4 U3 IPYTUX yUYEOHbIX IIPEIMETOB.

OnepupoBaTb  NOHATHUSAMHU:  OINpeAETCHUEe,  Teopema,  CIEJCTBUE,
JI0Ka3aTeIbCTRO.

11 KIIACC

Yuciia ¥ BBIYUCTICHUSA

OnepupoBaTh MOHATUSAMM: HATypaldbHOE, LEJIOE€ YHCIO; HCIOJIb30BaTh
IIPU3HAKK JEJIMMOCTH LIENBIX YUCEIl, PA3JIOKEHUE YMCIIA HA MPOCThIE MHOXKUTEIN
JUISL PELIEHUS 3a/1a4.

OrnepupoBaTh MOHATHEM: CTENIEHB C PALIMOHAIBHBIM MOKA3aTENEM.

OnepupoBaTh MOHATUSMU: JOrapu(p™M uuca, NECATUYHbIE U HATypajbHbIE
Jorapu@mel.

YpaBHeHMS U HEpaBeHCTBA



[IpumensaTy cBoicTBa CTemeHM il MpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE TUIIBI [IOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JOrapu(Mmbl;
ONEPUPOBATh MOHATUAMHU: JIOTapUPMHUUECKOE YPAaBHEHUE U HEPABEHCTBO; PELIATh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHUCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHUE;
UCITIOJIB30BATh CUCTEMY JIMHEWHBIX YPAaBHEHUN ULl pELICHUS IPAKTUYECKUX 3a/1a4.

HaxonuTe pemeHus NpoCTENIINX CUCTEM U COBOKYITHOCTEM palMOHAJIBHBIX
YPAaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTyallMM Ha S3bIKE alreOpbl, COCTaBIATH
BBIPDQXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
UCCJIEI0BATh TIOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM allapara ajareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [EepuoANYEcKas  (YHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKUUH, TOYKM JKCTpeMyma (PyHKIUH, HauOosblliee U
HauMEHbIllee 3HAuYeHUA (QYHKIUM Ha TPOMEXKYTKE; HCIIOJIb30BaTh HUX JUIA
UCCIIEIOBaHMsI PYHKINHU, 3aJaHHOU TpauKoM.

OnepupoBarh MOHATUAMM: TpadUKH TNOKA3ATENbHOH, JorapupmMuieckoil u
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakath Ha KOOPAUHATHOM TUIOCKOCTH TpaUKK JIMHEHHBIX YPaBHEHUN U
WCIIOJIB30BaTh UX JUUIA PELIECHUs] CUCTEMBI JIMHENHBIX YPABHEHUM.

Ucnonw3oBaTh rpadukd (QYyHKIMH IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OmneprpoBaTh MOHATUSMU: HENpepbIBHAs (QYHKIUS; MPOU3BOIHAS (QYHKIUY;
MCIIOJIb30BaTh FT€OMETPUUYECKUIA M (PU3HUECKHUI CMBICI MPOU3BOJHOM IJIs1 pelIeHUs
3ajay.

HaxonuTh npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIUHI, BEIYUCIIATH POU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKITHI.

Hcnonp30BaTh MPOM3BOJHYIO AJISl UCCIENOBAHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIEI0OBAHUS K TOCTPOCHUIO TpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYUYLIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OmnepupoBaTh MOHATHUSIMHU: TMEpPBOOOpa3Hass M  MHTErpaj; IOHUMATh
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaa.



HaxoauTh nepBooOpa3HbIe 2JIeMEHTapHBIX (DYHKITHI; BRIYUCIISATH HHTETPAT IO
dbopmyne Hrtorona—JleitOHuia.

Pemarpe npukiagHple 3aJaqd, B TOM YHUCIIC COIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCcKOro xapakrepa, CpeJICTBAMUA MaTEMaTHIECKOTO aHAJIH3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunuyecrBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIE (LM pPOBbLIE)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI

MHoecTBa pallMOHAJIBHBIX U

elic e cell. .
1 FICHCTBHTCILHBIX HHCCT 14 1 http://rtsh.edu.ru/subject/lesson/4730/start/
PauunonanbHble ypaBHEHUS U

HCPAaBCHCTBA

o .C .
yHKupH u rpaguiu. Crenen ¢ 6 http://rtsh.edu.ru/subject/lesson/5175/start/326688

OCJIBIM ITOKAa3aTCJICEM

Apudmerndeckuii KOpeHb N—oi
3 crenenu. MppanroHanbHbie 18 1 http://rtsh.edu.ru/subject/lesson/1558/main/
YpaBHEHUS U HEPABCHCTBA

Dopmysl
4 TPUTOHOMETpHH. T pUroHoMeTpruye 22 1 http://rtsh.edu.ru/subject/lesson/4324/conspect/
CKHE YpaBHEHUS

ITociemoBaTeIbHOCTHU U

5 5 http://rtsh.edu.ru/subject/lesson/2004/main/
IPOTPECCUU
6 [ToBTOpeHwme, o6o61ueHI/vIe, 3 1
cucreMaTtni3anda 3HaHUN
OBHIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME




11 KJIACC

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (HU(PpOBbHIE)
Konrpoabnsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE PeCypPChI
padoThI padoThbI
Crenenb ¢ palliOHATbHBIM
B! .
1 HOKASATCIIOM. LIORasaTeIbHAR 12 1 http://rtsh.edu.ru/subject/lesson/4155/start/38784
¢bynkius. [Toka3aTenbHbIC
ypaBHEHHUS U HEPABEHCTBA
Jlorapudmudeckas pyHKIHS.
2 Jlorapudmudeckne ypaBHCHHS U 12 http://rtsh.edu.ru/subject/lesson/4155/start/38784
HEpPaBEHCTBA
Tpuronomerpuyeckue QyHKIUH U
3 ux rpaduxu. TpuroHomerpuyeckue 9 1 http://rtsh.edu.ru/subject/lesson/4124/start/38846
HEpPaBEHCTBA
I1 Bl .
4 pomBOHHaiI PHMCHGHHE 24 1 http://rtsh.edu.ru/subject/51
MIPOU3BOIHOM
HNuTerpan u ero npuMeHeHUs 9 http://rtsh.edu.ru/subject/lesson/4924/start/
Cucremsl ypaBHEeHU 12 1 http://rtsh.edu.ru/subject/lesson/5198/start/326969
Harypanbnsle u niensie yucna 6 http://rtsh.edu.ru/subject/lesson/5100/start/326934
IT
8 OBTOPEHHE, 06061ueH1fe, 18 9
CUCTEMaTHU3alus 3HAHUU
OBUIIEE KOJIMYECTBO YACOB I10 102 5

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
BI/IIlbI OCATECJIBbHOCTH 11O o 3J1eKTp0]-[]-[],1e
Koa- BocnurarebHbIi
Ne ¢dopmupoBanunio uudposbie
Tema ypoka BO . KOMIIOHEHT YPOKa,
n/n (pyHxuHOHAIBLHOT Cpoxn  o0Opa3oBaTeiibHbIe
4acoB NpoPpMUHUMYM
rPaMOTHOCTH pecypchl
MHO03k€ecTBO, Onepauy Hal DCTETHYECKOE 1
1 MHO>XKXCECTBAMM. I[I/Ial“paMMI)I 1 CprKTypHpo]gaT], OTHOLICHHUE K MHUPY, Heems HnaT(bopMa Uchi.ru
Olinepa—Benna UH(pOpMaLHIO, BKJIIOYas ICTETUKY
PauuonanbHbIe ynciIa. MIPEACTABIIATH €€ B MaTEeMaTUYECKUX
OOBIKHOBEHHBIC U JICCATUIHBIC paznuyHbIX (hopmax, 3aKOHOMEPHOCTEH, 1 .
2 1 [Tnardopma Uchi.ru
I{p061/1, MPOLIEHTHI, 0ECKOHEUHBIE WIIOCTPUPOBATDH 00BEKTOB, 3a/1a4, HEeIensa
MIEPUOIUYECKHE IPOOH pELIEHH, paCCyKICHHUI
ApudmeTrnueckue onepauu ¢
IIpakTHueck
palMOHATBHBIMU YU CIIAMH, PellieHye MPakTHKO- pa cecKoe 2 .
3 1 IIPUMEHEHUE HJIaT(i)OpMa UChIrU
Hpeo6pa30BaHI/I${ YUCJIOBBIX OPUEHTHUPOBAHHBIX 3a/ady, . HEOCIIA
. JOCTH>KEHUI HAYKU U
BBIDAXKCHUU CUTYallMOHHBIX 3a/ad4, y"
. JIEATEIIbHOCTH YUEHBIX,
[Tpumenenue apobeli U MPOIICHTOB IOMCK HEJIOCTAIOIINX
OCO3HAHUE JIMYHOTO 9
JUISL pEIIEHUS IPUKJIIAIHBIX 3a]1a4 JTaHHBIX, TPOTHO3UPOBATH .
4 P P . . 1 > 1P P BKJIaJla B TOCTPOEHUE ITnatdopma Uchi.ru
W3 pa3IUYHbIX OTpaciel 3HaHUN 1 BO3MOYHBIE BAPUAHTHI . HeJeus
. YCTOMYHUBOTO OYAYIIEro
peanbHOM KU3HU COOBITHSI BBIOMPAThH CIIOCO0
Stoi HCMOJIb30BAHUE ITUX
i enIeHus y4eOHOM 3a1aun .
[Tpumenenue 1poOeii u MPOLIEHTOB 1(3 y JOCTHIKEHHH B APYTHX
JUTA peIIeHNs TPUKIIaIHbIX 3a0a4 CpaBHUBATH HCCKOJIBKO 3 .
5 P P . - 1 Haykax, TCXHOJIOTUsIX, [Tnargopma Uchi.ru
W3 pa3IUYHbIX OTpaciel 3HaHUN 1 BapUAHTOB) HeJens

peanbHON KU3HU

cdepax IKOHOMUKH




JlelicTBUTEIbHBIEC YHCIIA. [IpakTrueckoe
Pemenue npakTuko- 3
6 PannonanesHele u MIPUMEHEHUE
OpUEHTUPOBAHHBIX 3a]1a4, . Hezens
UppaluoHaIbHbIC YHCIIa JOCTUXKEHHUHN HayKu U
CUTYallMOHHBIX 33/1a4, .
JeSTEIbHOCTH YUEHBIX
7 Apudmernueckre onepanum ¢ [IOMCK HENOCTAIOMIX y > 4
i OCO3HaHUE JIMYHOTO
JeHCTBUTEIbHBIMU YHACITAMHU HAHHBIX, IPOTHO3HPOBATS Hezaens
BKJIaJia B IOCTPOEHUE
BO3MOYKHBIC BAPHUAHTHI .
5 5 g | Ycrofiumsoro Oymy1ero
& COOBITHS BBIOMPAThH CIIOCO
[TpubmmkEHHBIE BHIYHCICHUS, 6p i} S — 4
elIeHHs y9eOHOH 3a/1a4n .
8 IpaBHJia OKPYTJICHUS, IPUKUIKA U I(’ y JOCTIKEHHiA B APYTHX -
i CpaBHUBATH HECKOJIBKO
OIICHKA Pe3yJIbTaTa BEIYHUCICHUM Y HAyKaX, TEXHOJOTHAX,
BapUaHTOB)
cdepax IKOHOMUKH
HCTEeMaTH3UPOBATh U I'oToBHOCTH http://lwww.neive.by.r
9 ToxnecTBa U TOXKIECTBCHHBIE Cucrematnsuposa OTOBHOC ) p:/f y-ruf
MHTEPIPETHPOBATH OCYIIECTBIISITh
npeoOpa3oBaHUs PHpCETHP ym HeJes
uH(pOpMaLIHIO, IIPOEKTHYIO U
CaMOCTOSITENIEHO HCCIIEI0BATENBCKYIO
OpMYJIMPOBAThH esITeTbHOCTD 5
10 YpaBHEHME, KOPDEHb YPABHEHHUS opmysmp s
0000I1IEHNS U BBIBOJEI 110 UHJAWBUAYAJILHO U B HEACI1
pe3yJabTatamMm rpymme
11 HepasenctBo, pemenue IIPOBEICHHOIO 6
HEpaBeHCTBa HaOIr0eHuS, S eTeTHICCKOE Hesens )
NPOTHO3MPOBATE 5 ITnarpopma Uchi.ru
OTHOIIICHHE K MU
12 Merton unTepBanon BO3MOJKHBIE BaPUAHTHI Py, Hees
BKJIIOYAsl 3CTETUKY A
COOBITHSI BBIOMPAThH CIIOCOO
. MaTeMaTHYeCKUX
peleHus yueOHoH 3a1a4un .
- 3aKOHOMEPHOCTEN
Pemenue niensix u 1poOoHO (CpaBHMBATH HECKOBKO ) p ) 7
13 aIMOHAIBHEIX YPaBHEHUH U OOBCKTOB, 3a1a4,
p yp BAPUAHTOB PEIEHMUS, Heens

HCPAaBCHCTB

BbIOMpaTh Hanboee
TTOIXOISITITHIA )

pELIEeHHH, pacCyKICHHI



http://www.neive.by.ru/

14

15

Konrponbnas padora no reme
"MHoKecTBa pallMOHAJIbHBIX U
IEMCTBUTEIBHBIX YHCET.
PannonansHbIC ypaBHEHUS U
HEpaBeHCTB"

OyHKIHS, CITOCOOBI 3aTaHUS
dbynkuun. Bzaumao odpaTHbie
byHKIIUN

16

I'paduk pysakumu. O6macTh
OIpe/IeNICHUSI U MHOXKECTBO
3HayeHud pyHkuuu. Hymm
¢bynkuuu. [IpomexyTku
3HAKOIIOCTOSIHCTBA

17

18

19

20

21

UYErHble ¥ HEUETHBIE PYHKIINU

CreneHs ¢ 11eJIBIM TTOKa3aTelIeM.
CrangaprtHas ¢popMa 3armcu
JNEUCTBUTEIILHOTO UHCIIa

Hcnonb3oBaHue MoaXoAsIIeH
(dbopMBbI 3anucH eHCTBUTETBHBIX
YUCEJ JIsl PEILICHUs PAKTUYECKUX
3a/1a4 ¥ TPEICTABIICHUS TaHHBIX

CrenenHast GyHKIHUS C
HATypaJbHBIM U 1EJIbIM
noka3areneMm. E€ cBoiicTBa u
rpadux

ApudmeTnueckuii KopeHb
HaTypaJIbHOU CTENEHU

ApryMeHTHpOBaTh CBOIO
MO3ULUI0, MHEHHE,
MHTEPIPETUPOBATH
MH(}OPMaLIMIO Pa3IMYHbIX
BUJIOB, IPUBOJIUTH
IPUMEPBI pealbHbIX
00BEKTOB, pelIaTh 3a1a4u
IPUKIIAJHOTO Xapakrepa

Pabora c rpapuueckoit
uH(popMalue,
MHTEPIPETUPOBATH
MH(POPMALIUIO PA3TUYHBIX
BUJIOB U (hopm
IIPEJICTaBIICHHUS.
[IpuBOANTE IPUMEPHI
peabHBIX 00BEKTOB,
ONKCHIBATh CUTYyalluu Ha
SI3BIKE OJHOU M3
MpeIMETHBIX o0acTei.

Bri6upats undopmariuio
13 UICTOYHUKOB Pa3IMYHBIX

[IpakTueckoe
IIPUMEHEHHE
JOCTH>)KCHUHN HAYKU U
JEATEIIBHOCTH YUEHBIX,
OCO3HAHHUE JIMYHOTO
BKJIaJIa B IOCTPOCHHE
YCTOMUUBOTrO OYIyIIero
HCIIOJIb30BAHUE ITUX
JOCTH>KEHHM B IPYTHX
HayKax, TEXHOJIOTHUSX,
chepax SKOHOMUKHU

YBaKeHHUsI K IPOLLIIOMY
W HaCTOSIIIEMY
pOCCHIICKON
MaTE€MAaTHKN

VYBaxkeHHE K IPOLUIOMY
U HaCTOSIIEMY

-
HeJeIIst

8

HeeIst

http://www.mathnet.spb.ru/

8

HeeIst

9

HEACIA

9
HeZens

10
Henens

10

Henens

11
Henens

http://www.neive.by.ru/
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Apudmernueckuii KOpeHb

22 HaTypaJIbHOM CTENEHU

93 CgoiicTBa apu(MeTHIECKOro
KOPHSI HaTypaJIbHOM CTENEHU

24 CgoiicTBa apu(PMETHIECKOTO
KOPHS1 HaTypaJIbHOM CTENEHU

o5 CaoiicTBa apupMeTUYECKOTO
KOPHS1 HaTypaJIbHOM CTENIEHU

26 JeiicTBus ¢ apupMeTHUSCKUMHU
KOpPHSIMU N—OM CTENIEHU

97 JeiicTBus ¢ apupMeTHUSCKUMHU
KOPHSIMU N—OM CTENEHU

28 JleiicTBus ¢ apupMETHICCKHMH
KOpPHSIMU N—Oi CTENEHU

29 JeiicTBus ¢ apupMeTHUSCKUMHU
KOPHSIMU N—OM CTENEHU

30 HeiicTBus ¢ apudmMeTnueckumMu
KOPHSIMU N—OM CTENEHU

31 Pelenne nppanroHaabHbIX
YpaBHEHU U HEPABEHCTB

32 Pemenne nppanvoHaabHbIX
YpaBHEHUH 1 HEPABEHCTB

33 Pemienne nppanmoHaibHbIX
YpaBHEHUH 1 HEPABEHCTB

34 Pemienne nppanmoHaibHbIX

yYpaBHEHHI U HEPaBEHCTB

TUIIOB, AaHATTU3UPOBATh,
CHUCTEMaTH3UPOBATh U
UHTEPIPETHPOBATH
UH(POPMAIIUIO PA3TUIHBIX
BHUJIOB U (hOopM
MPEJICTaBICHHUS

AprymMeHTHpOBaTh CBOIO
MO3ULUI0, MHEHHE,
MHTEPIPETUPOBATH
MH(}OPMaLIMIO Pa3INYHbIX
BUJIOB, IPUBOJIUTH
IIPUMEPHI pealIbHbIX
00BEKTOB, pelIaTh 3a1a4u
IIPUKIIATHOTO XapaKTepa

Bri6upats nundopmariuto
13 HCTOYHUKOB PA3TMIHBIX
THUTIOB, aHAJTU3UPOBATh,
CUCTEeMAaTHU3UPOBAThH U
UHTEPIPETHPOBATH
UH(OPMAIIHIO Pa3TMYHBIX
BUJIOB U (hopm
npecTaBicHus. BBIABIAT
MaTEeMaTHYCCKHE

MaTE€MAaTHUKH,
LIEHHOCTHOE OTHOLIEHUE
K JIOCTUKEHUSIM
POCCUIMCKHX
MaTE€MaTUKOB U
poccuiicKon
MaTeMaTU4ECKON
LIKOJIbI, TPAKTHYECKOE
IIPUMEHEHHUN

OCTeTHYECKOe
OTHONICHHUE K MUPY,
BKJIFOYAs 3CTETHKY
MaTeMaTHYECKUX
3aKOHOMEPHOCTEH,
00BEKTOB, 3aJ1a4,
peleHui,
paccyKIeHUH,
BOCIIPUUMYHUBOCTD K
MaTeMaTHYEeCKUM
acIieKTaM

[IpakTueckoe
MIPUMEHEHHE
JIOCTUKEHHUI HAYKH U
NEeSATEIbHOCTH YUEHBIX,
HCIIOJIb30BaHUE ATUX
JOCTH>KEHHH B IPYTUX
HayKax, TEXHOJOTHUSIX,
chepax SKOHOMHUKH

11
HeJeIIst

12
Hezens

12
HeJeIIst

[Tnardopma Uchi.ru

13
HeeIIst

13
Hezens

14
HeeIIst

14
HeZeIs

15
Henens

15
Henens

16
Henens

ITnarpopma Uchi.ru

http://www.mathnet.spb.ru/

16
Heelst

17
Heaelst

17
Henens

http://www.neive.by.ru/
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3aKOHOMEPHOCTH,

35 Pemenune nppannoHanbHbIX B3aMMOCBS3H. 18
YPAaBHEHUI U HEPABEHCTB Helels
CaoiicTBa ¥ rpad Uk KOpHs N-0il . T'oroBHOCTE 18
36 pad P Pabota ¢ rpaduueckoit
CTENEeHU . OCYILECTBIISATh Hezens
uHpopmanuei,
MIPOEKTHYIO U
MHTEPIPETHPOBATH
. . HCCIIEI0BATENBCKYIO
CaoticTBa U rpaduK KOpHS N-0i HH(pOpMaIKIO pa3IuIHBIX 19
37 JeSITENIbHOCTD
CTEIICHU BHUJOB 1 (bOPM HEOeIs
WHAWBHUIYaJIbHO U B
NPEeCTaBICHUS.
rpymnie
KonTtponpsHas pabora o Teme
38 "Apudmernaeckuit KOpeHb N—oii 19
crereHu. MppanmoHaibHbIe HEIes
yYpaBHEHHUS U HEpaBeHCTBA"
39 CuHyC, KOCHHYC U TaHT'€HC CHCTeMaTH3HPOBATh H 20
YHCIIOBOTO apTyMEHTa HHTEPIPETHPOBATH VYBaXeHUs K NMPOIIOMY  HeIels
1 HaCTOAIIEMY http://www.mathnet.spb.ru/
10 CuHYC, KOCUHYC H TAHI€HC HH(popMALHIO, NS— 20 P ' -SPD.
YKCIIOBOTO apryMeHTa CaMOCTOATCIEHO HeIeNs
¢dbopMynupoBaTh
ApKCUHYC, apKKOCHUHYC U 21
41 0000IIIEHNS U BBIBOJEI 110 VBaKEHHS K IPOILIOMY
ApKTaHTEHC YHCIIOBOTO apryMeHTa pesyIIbTaTam HeIest
A 3 U HACTOSIIIEMY ”
KCUHYC, apKKOCHHYC U POBEIEHHOT
42 p ye. ap y POBC/CHHOTO MaTeMaTUKU
ApKTaHTEHC YHCIIOBOTO apTryMeHTa HaOJTFOICHUSI. HEIest
Tpuronomerpuueckas ApryMeHTHpoBars, http:// Ve by ru/
ttp://www.neive.ny.ru
43 OKPY’>KHOCTb, OTPEICTICHUE pacro3HaBaTh NPOSIBIICHUS I'oToBHOCTS 22 p y
. . TBJISITH
TPUTOHOMETPUUYECKUX (YHKIUN IIOHATHH, OCyHIeCTBI Henens
o MPOEKTHYIO U
YHCJIOBOT'O aprymMeHTa 3aKOHOMEPHOCTEHN B p y
HCCIIEI0BATENBCKYIO
TpuronomeTpryecKas PCATIbHBIX JKU3HCHHBIX 22
44 JesITebHOCTD
OKPYXKHOCTb, ONIPEIEICHUE CHTyalsix u 1pH HeIeNs



http://www.mathnet.spb.ru/
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TPUTOHOMETPHUYECKUX (YHKIUN
YHUCJI0BOI'O apryMeHTa

U3Y4YEHUHU JPYTUX
y4eOHBIX MPEIMETOB.

WHJIMBUyaJbHO U B
rpymnme.

45 OCHOBHBIEC TPUTOHOMETPUICCKHE BeImonHaATh 23
bopmyIbl JI0Ka3aTesbCTBa, TOTOBHOCTE HEIest
46 OCHOBHBIE TPUTOHOMETPUUYECKHE apryMEHTHPOBATb, OCYIIECTBIISATh 23
q)OpMyJIbI CI/ICTeMaTI/BI/IpOBaTL nu HpoeKTHy}O u Henena
. OCHOBHBIE TPHTOHOMETPHYCCKHE MHTEPIPETHPOBATH HCCIIEI0BATENBCKYTO 24
bopmyIibl UH(POPMAIIMIO PA3JIMYHBIX  JEATEIHLHOCTD Henens
BUJIOB, JIEJIaTh BHIBOJIBI UHAWBUIYaJIbHO U B
48 OCHOBHBIC TPHTOHOMETPUYECKHE CaMOCTOATEIBPHO rpynue. 24
hopmyJIbI (bopmynmposats Hees
0000111eHHUS U BEIBOJIBI .
Bei6upats crioco6 http://www.mathnet.spb.ru/
49 [IpeobpazoBanue p o 25 P P
. [ICHUS Y4eOHOM 5174
TPUTOHOMETPHUYECKUX BBIPAKECHHH PCILCHHA yHCOHOM 3a/latiH, HeIest
CpaBHUBATh HECKOJIBKO
50 IIpeobpazoBanme BAapUAHTOB PEIICHHS, T'orosHOCTS 25
TPUTOHOMETPUYECKUX BBIPAKEHU M BHIOHPATh HANGOICE OCYHICCTBIIATD HeJens
. MIPOEKTHYIO U
[TpeoGpa3oBanue MOJIXOASIIHH, P y 26
51 . HCCIIE0BATEIbCKYO
TPUTOHOMETPUUYECKUX BBIPAKEHHH IIPOTHO3UPOBATh HeIest
JeSITebHOCTD
BO3MOXKHOC pa3sBUTHC http://www.neive.by.r
[IpeobpazoBanue WHIUBUAYAIbHO U B 26 p:/f eive.by.ru/f
52 . mpoiiecca, a Takke
TPUTOHOMETPHUICCKUX BBIPAKCHUH rpymme. Henens
BBIJIBUTaTh
MIPEIITOI0KEHHUS O €T0
[IpeobOpazoBanmue 27
53 . Pa3sBUTHU B HOBBIX
TPUTOHOMETPHUYECKUX BBIPKECHHH HEIest
YCIOBHSX
54 Pemrenne TpuroHOMeTpUYECKUX Br16upats crioco6 OcreTnyeckoe 27
ypaBHEHHHA pelieHus yueOHO# 3a1aun,  OTHOIICHUE K MUPY, HEIest
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Pemienne TpuroHOMeTpUYECKUX

CpaBHHUBATb HECKOJILKO

BKJIIO4asA 3CTCTUKY

28

> ypaBHEHHH BapUaHTOB PELICHHUS, MaTeMaTHYeCKUX Hezens )
PellieHre TPUTOHOMETPUIECKHX BbIOMpaTh Hauboee 3aKOHOMEPHOCTEH, 28 Mnargopma Uchi.ru
56 ypaBHEHHiA HOJIXOASIINH, 00BEKTOB, 3a/1a4, Heens
PelTICHIE TPHTOHOMETPHHUECKHX IIPOTHO3UPOBAThH PCLICHNUH, PACCY)KICHUN g
57 ypaBHeHMit BO3MOYKHOE pPa3BUTHE Heens
npoliecca, BEIBUTaTh
5 Pemene EpI/IFOHOMeTpI/I‘-IeCKI/IX ngﬂnoﬂo’mwm o ero 29 http://www.mathnet.spb.ru/
YpaBHCHHH Pa3BUTUH B HOBBIX HEACIA
YCIIOBHSIX, aHAIM3UPOBATH,
Pemienne TpuroHOMETpHUUECKUX CUCTEMAaTU3UPOBATh U ¥/BAKCHILT K MPOLLIOMY 30
59 YpaBHEHUH HHTCPIIPCTHPOBATD 11 HaCTORTHCMY Helels
HHGbOPMAITHIO MaTeMaTHUKU
KonTtponpHast pabora o Teme
60 "®opMyJIbl TPUTOHOMETPHH. 30
Tpuronomerpuyeckue ypaBHeHus" HEACH
I'oroBHOCTB
OCYIIECTBIISITh
[TocnenoBarenbHOCTH, CIOCOOBI CucremaTu3upoBaTh U MIPOCKTHYIO U
61 3a1aHMA TI0CIIE0BATEIILHOCTEMN. MHTEPIPETUPOBATH HCCIIEA0BATENbCKYIO 31
MOoHOTOHHBIE MH(pOPMALIHIO, JeSITeTbHOCTD Hesens
10CJIEI0BATEIbHOCTH CaMOCTOSTENHHO WHIAWBHIYaJIbHO U B
dbopMynpoBaTh rpynme.
0000I11IeHNS ¥ BBIBOIBI 110
Apudmernueckas u pesysbTataMm [IpakTruyeckoe
reoMeTpHYecKasi IpPOrpeccui. IPOBEIEHHOTO IpUMEHEHHE 31
62 Hcnonp3oBanue nporpeccuu 1is HAOJII0ICHUS JOCTUKEHUM HayKU U Henes [Mnatdopma Uchi.ru

pelIeHHS PeabHbBIX 33aa4
NPUKIIAJIHOTO XapakTepa

JACATCIIBHOCTH y‘IéHLIX,
HUCITIOJIB30BAaHHUEC 3TUX
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Beckoneuno yoObIBaromas

JIOCTUKEHHUH B IPYTUX

63 reOMEeTPUUECKas POrpeccHsl. 1 HayKax, TEeXHOJIOTUSX, 32
CyMmMma O0ecKOHEUYHO YObIBaromen chepax SKOHOMHKH. HeJens
reoMeTPUYECKOM Iporpeccun

32
64 DopMyIia CII0KHBIX IIPOLIEHTOB 1 [IpakTrueckoe
Pemenue npaxkTuko- HE/ems
[IPUMEHEHHE :
OpUEHTUPOBAHHBIX 3a1a4, o http://www.neive.by.ru/
JOCTHKEHHUI HayKu U 33
65 @dopmyia CII0KHBIX POLIEHTOB 1 CUTYallMOHHBIX 3aJiad, .
JeSITeTbHOCTH YUEHBIX, HEIes
MOUCK HETOCTAIOLINX
WCTIOJIb30BAHUE ITUX
O06o00611eHne, cuctemMaTu3anus JAHHBIX, IIPOTHO3UPOBATH .
. JOCTHKEHUH B IPYTUX
3HAHMI 32 Kypc anreOpbl U Haval BO3MO>KHbIE BapUaHTBI 33
66 1 HayKax, TEXHOJIOTHUSIX,
MaTeMaTH4ecKoro aHaiusa 10 COOBITHUS Hesens
cdepax IKOHOMHKH.
KJacca
34
67 HToroBas KOHTpOJIbHAsA paboTa 1
Hesens
O06006111EH1E, CHCTEMATU3ALIUSA

68 3HaHMM 3a Kypc anreOpbl U Hayal 1 34
MaTeMaTH4ecKoro aHaimsa 10 HeIest
KJacca

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

DJIeKTPOHHbBbIE
Buabl nesiTeJibHOCTH
Ne Kour- undposbie
Tema ypoka 110 popMHPOBAHHIO .
n/m BO . BocnurarejbHbIM Cpoku o0pa3oBaTtejibHbIE
pyHKUMOHANBbHOMI
4acoB KOMIIOHEHT YPOKa pecypchl
rPaAaMOTHOCTH
1 CreneHs ¢ pallMOHAIbHBIM 1 Dcrernyeckoe
MOKa3aTeseM OTHOLLIEHUE K MUPY,
Bri6upats cioco6
. BKJIKOYAs ICTETUKY
o pelieHus: yueOHon
2 CBoiicTBa CTENEHU 1 MaTeMaTU4YeCcKUX 3ajad,
3aJ]a4uM, CPABHUBATD . .
pellIeHul, paccyKIeHUI
. HECKOJIbKO BApUAHTOB
[TpeoOpazoBanue BbIpaKEHHH, [IpakTuueckoe
3 1 peleHus, BRIOUpaTh
coJiepXkKalliuX paMOHaIbHbIE CTEIICHU MIPUMEHEHHE
AR patt HauOoJee P N
i . OCTH>KEHHMI HAYKH U
4 [IpeoOpazoBanue BhIpaKEHUH, 1 110 IXOIAIIIHIA, I y“
€ATEIbHOCTH YUEHBIX
COJZIEpKAMUX pallUOHAIBHBIE CTEIICHU NPOTHO3HPOBATE a y )
BOMOYKHO® PA3BHTHE MCIIOJIb30BaHUE 3TUX
. = http://www.mathnet.spb.ru/
OCTHKEHHU B IPYTUX . - -S5pu.
5 [TpeoOpazoBaHue BbIpaKEHHH, 1 npomecca a Apy
COJIEpKaIUX paliOHaIbHbBIE CTEIIEHU HayKax, TCXHOJIOTUAX,
chepax S5KOHOMHUKHU
5 [loka3zaTenbHbIE ypaBHEHUS U 1 [Tpumeps! -
pPaKTUUECKOE
HEpaBEHCTBA MPaKTUYECKOTO
MIPUMEHEHNE
[lokazaTenbHbIE ypaBHEHUS U IIPUMEHEHHUS. .
7 1 JIOCTHKEHUHN HAYKH U
HEpaBEHCTBA Bribupats ciocob .
Stoi JIeATETbHOCTH YUEHBIX,
perieHus: yueOHoi : :
TToxa3aTenbHBIE YPaBHEHHUS U HICTIOTB30BAHNE YTHX http://www.neive.by.ru/
8 1 3aJla4M, CPABHUBATH N
HEpaBEHCTBA JTIOCTYKCHUH B APYTHX
HECKOJIbKO BApHAHTOB
HayKaXx, TEXHOJIOTHSIX,
[lokazaTenbHbIE ypaBHEHUS U perieHus1, BLIOUpaTh
9 1 chepax S5KOHOMHKHU

HEPaBCHCTBA

HanoboJiee
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TIoKa3aTeIbHEE YPARHEHHS K IO IXOJISATITHH, http://lwww.mathnet.spb.ru/
10 HOPABCHCTEA IIPOTHO3UPOBATH VYBakeHUSs K MPONLIOMY
BO3MOYKHOE BapUaHTHI. Y HACTOSIIIEMY
1 [TokazarenbHast pyHKIMS, € Pab6ora c rpapuueckoit MaTeMaTHKU
CBOICTBa U Tpaduk uHpopmarmein
KonTtponpnas pabora o teme
"CreneHs ¢ palioOHaIbHbIM
12 nokazarenem. [TokazarenpHas
¢ynknus. [TokazarenbHbie ypaBHEHUS
Y HepaBeHCTBA"
13 Jlorapudm ymncna ['oToBHOCTH
OCYILIECTBIISATh
MIPOCKTHYIO U
JlecATHUHbIE H HATYpAIbHbIE Bribupars HCCIIE/I0BATENBCKYIO
14 aorapu@msl HHGOpMALUIO 13 JIeATEIIbHOCTD
MCTOYHIKOB WH/IMBUYaIbHO U B
pa3IMYHBIX TUIIOB, rpymime
[TpeoOpa3oBaHue BbIpAXKEHUH, aHAISHpOBATD,
15 conepKaIIIX TorapubMbI CHUCTEMaTU3UPOBATh U [IpakTHyeckoe
. UHTEPIPETHPOBATH pUMEHCHHE
16 [IpeoOpa3oBaHue BBIpAKECHUH, HHDOPMAIIHTO JOCTIKEHHIT HAYKH 1
COZIepIaILKX JTOrapHpMBI PasIMYHBIX BUJIOB U JeSATEeIBHOCTH YYEHBIX, :
IIpeobpa3oBanye BLIPAKEHUH, ¢opm, HaxOIUTH UCIIONIL30BAHMUE ITHX http://www.neive.by.ru/
17 coJIeprKalIuXx Jorapudmol CIIOCOOBI PELICHHS JOCTHKCHUH B APYIUX
[IpeobpazoBanue BBIpAKEHUIH, HAYIAX, TEXTOTOTIVS,
18 cepax IKOHOMUKH
coJiepKaluX Jorapu(mol
19 Jlorapudmudeckune ypaBHEHHS U Bri6upats [IpakTnueckoe
HEpaBEHCTBA UHPOPMAIIHIO U3 pUMEHEHHE
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Jlorapugmuueckue ypaBHEHUS U

HUCTOYHHUKOB

JIOCTHKCHUN HAYKU U

20
HEPAaBEHCTBA pa3IMYHBIX TUIIOB, JESITEIbHOCTH YUEHBIX,
aHAIU3UPOBATH, HCIIOJIb30BAaHUE ITUX http://www.mathnet.spb.ru/
Jlorapugmuueckue ypaBHEHUS U .
21 CUCTEMAaTU3UPOBATh U JIOCTHXKEHUH B IPYTUX
HEPABEHCTBA
P UHTEPIPETUPOBATH HayKaX, TEXHOJIOTHSIX,
UHPOPMALIUIO cdepax SKOHOMUKHU
99 Jlorapugmuueckue ypaBHEHUS U Pa3IMYHBIX BUJIOB H
HEPaBEHCTBA ¢dbopM, HAXOIUTh
CIOCOOBI peLICHUS
Jlorapudmuueckas hpyHKIUA, €€ . I'oToBHOCTBH
23 Up ¢ Py ’ Pa6ota ¢ rpaduueckoit
CBOWCTBA U TpapuK . OCYLIECTBIISATh
uH(popManue,
MIPOCKTHYIO U
UHTEPIPETHPOBATH
) HCCJIEIOBATEIBCKYIO
24 Jlorapudmuueckas pyHKus, €€ UH(POPMALIO ESTEBHOCTD
CBOIicTBa U rpaduk Pa3IMYHBIX BUJIOB H
WHIUBUAYATHHO U B
dbopMm npencTaBIeHHUS.
rpymrme
o5 TpuronomeTpudeckue QyHKITUH, UX
CBOMCTBa U Fpa(l)I/IKI/I Pa6 (1) . DcTeTUYECKOoE
abora ¢ rpadguueckoit
26 Tpuronomerpuueckue GyHKIIUH, UX nHopManeii OTHOIICHHE K MUDY,
CBOICTBa U TpaduKH I/IHTepHpeTI/IpO,BaTL BKJIIOYAsl 3CTETUKY
97 Tpuronomerpuueckue GyHKIUH, UX HEGOPMAITHIO MaTEeMaTHYeCKUX
i 3aKOHOMEPHOCTEN
CBOIiCcTBa U TpaduKu PA3THYHBIX BHIOB H ) Y >
00BEKTOB, 33/1a4, htto:// h bru/
(l)opM MPEICTABICHUS. . . ttp www.mat net.Sp ru
28 TpI/Ij“OHOMeTpI/I;eCKI/Ie (GYHKITUH, UX peIIeRHii, paccyskeHuit
CBO¥CTBa U TpaduKu
29 IIprMepsl TPUTOHOMETPUUECKUX Bribupats ciocob IIpencrasienue o
HEPAaBEHCTB pelieHus yueOHon MaTeMaTHYeCKUX
30 [TpuMepsl TPUTOHOMETPHUECKUX 3aJja4uM, CPAaBHUBATh OCHOBax
HEPaBEHCTB HECKOJIbKO BApHAHTOB GYHKIIMOHUPOBAHUS
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[IpuMepsl TPUTOHOMETPUYECKUX

peleHus, BRIOUpaTh

Pa3IMYHBIX CTPYKTYP.

31
HEPaBEHCTB Hauboiee VYBa)keHUs K NPOLUIOMY
HOJIXOASIINH, U HACTOALIEMY
aHaAJIM3UPOBATh, MaTeMaTHKU
[Tpumeps! TPUTOHOMETPUYECKUX
32 CHUCTEMAaTU3UPOBaTEL U
HEPaBEHCTB
MHTEPIPETHPOBATH
UH(POPMALIUIO
KonrponbHas padora no reme
"Jlorapudmuueckas GyHKIIHUS.
Jlorapugmuueckue ypaBHEeHUs U
33 HepaBeHCTBA. TpuroHoMeTprudeckue
GyHKIMM U UX
rpaduxu. TpuronomeTpudeckue
HepaBeHcTBa"
C TOTOBHOCTE http://www.neive.by.ru/
HCTEeMaTU3UPOBATh U
34 HenpepsbiBHble QyHKIUT OCYIIECTBIATH TIPOSKTHYTO
UHTEPIPETHPOBATH
HH(OPMALIHIO Y FCCIIEIOBATENBCKYIO
35 MeTtoa HHTEepBaIOB /s pEIIeHUs PMAIHIo, NEATENLHOCTD
CaMOCTOSITENILHO
HEPaBEHCTB WH/IMBU/YalbHO U B
bopMynHMpoBaTh
Meroa MHTEPBAJIOB [Tl pEeIICHUS rpymnre.
36 0000111eHNUs ¥ BBIBOJIBI
HEPaBEHCTB
37 [IpousBoanas pyHKIUN BoInonHATh
OcreTndeckoe
JI0Ka3aTeabCTBA
38 [TpousBomHas GyHKIUH ) OTHOMICHHE X MHDY,
. . apryMEHTHPOBATh
39 I'eomerpuueckuii u puznvyeckuit pry p ’ BKJIFOYAs DCTETHKY
o aCTI03HABaTh
CMBICTT IPOU3BOAHON p . MaTEeMaTHYECKHUX
MIPOSIBJIICHUS TIOHSTHH, .
5 3aKOHOMEPHOCTEH,
v = 00BEKTOB B peabHBIX
40 ['eomerpuueckuii u Gu3NIECKU p 0GBEKTOB, 327124,

CMBICJT TPOU3BOIHOM

JKHN3HCHHBIX
CUTyalusax

pELIEHU, pacCyKACHUI
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41

[Ipon3BoIHBIE 3JIEMEHTAPHBIX
byHKIHA

42

43

[Ipon3BoIHBIE 3JIEMEHTAPHBIX
byHKIUH

[Tpon3BoHas CyMMBbI, IPOU3BEICHHUS,
Y4acTHOTO (DyHKIMH

44

[IpousBoaHast CyMMBI, IPOU3BEICHUS,
4acTHOTO (DYyHKIHIA

45

46

[IpousBoaHas CyMMBI, IPOU3BEICHHS,
4acTHOTO (DYyHKIHIA
[IpumeHeHne MPOn3BOIHOM K

HCCIICOJOBAHUIO (1)YHKI_[I/II7[ Ha
MOHOTOHHOCTB U S3KCTPEMYMBbI

47

[IprMeHeHne npon3BOIHOM K
UCCIeIoBaHMIO (PyHKIUI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

48

[IprMeHeHne npon3BOIHOM K
HCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

49

50

IIpuMeHeHne MpoU3BOIHON K
MCCIIeI0BaHMIO (DYHKIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
Haxoxxnenne HanOobIIero u

HaMMCHBIICTO 3HAYCHU A q)YHKI_II/II/I Ha
OTPE3KE

BriOupars
uHpOpPMALIHIO U3
HUCTOYHUKOB
pa3IMYHBIX TUIIOB,
aHAJIU3UPOBATH,
CUCTEMAaTU3UPOBAThH U
UHTEPIPETHPOBATH
uHpopmaIuio
pa3IMYHBIX BUJIOB,
CaMOCTOSITEIILHO
(dbopMyIIMpoBaTh
0000IIICHHUS U BBIBOJIBI
0 pe3yJibTaTaM
IIPOBEAEHHOTO
HaOJII0ICHUS,
UCCIIeTOBAHMUSI.
BrimosHsTh
JTIOKA3aTeNbCTBA U
apryMEHTHPOBATh
YTBEPKICHHUS, PEIIaTh
3aJ]a4M MMPAKTUICCKOTO
Xapakrepa

CucremMaTu3upoBaTh 1
UHTEPIPETHPOBATH
UHpOPMALINIO

IIpakTrueckoe
IIPUMEHEHHE
JIOCTHKCHUM HAYKU U
JIEATEIIbHOCTH YUYEHBIX,
UCIIOJIB30BAaHUE ITUX
JOCTHKEHUH B IPYTHX
HayKaX, TEXHOJIOTHSIX,
cdepax IKOHOMUKHU

http://lwww.mathnet.spb.ru/

IIpakTHueckoe
MIPUMEHEHUE
JTOCTHKEHUIN HAYKU U
JESTEIIbHOCTH YUYEHBIX,
UCIIOJIb30BaHUE ITUX
JOCTH>KEHUH B IPyTUX
HayKax, TCXHOJIOTUAX,
chepax S5KOHOMHUKHU

http://www.neive.by.ru/

IIpencrasnenue o
MaTeMaTU4YeCKUX
OCHOBax
(bYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYP

DCTETHUECKOE
OTHOIICHHE K MUDY,
BKJIIOYAsl ICTETUKY
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Haxoxxnenne HanOobIIero u Pa3IMYHBIX BUJIOB H MaTEeMaTHYECKHUX
51 HaWMEHBIIIETO 3HAYCHUsT QYHKIIMHM HA dbopm mpeacTaBIeHUs, 3aKOHOMEPHOCTEH,
OTpe3Ke MOUCK HEeIOCTAIOIINX 00BEKTOB, 33/1a4,
Haxoxaenne HanOoIbIIero u AaHHBIX, PCLICHNUHN, PACCYIKICHUN
52 HAMMEHBIIIETO 3HAYeHUS (PYHKIUH Ha IIPOrHO3UPOBATh
OTpe3Ke BO3MOJXXHBIC BAPpUAHTLL
HaxoxneHnue HanbonbIiero u coObITHA BLIOHpATD
HAaUMEHBIIIETO 3HAUCHUS QYHKITUN HA C0co0 pelleHHs 5
y4eOHOM 3a1a4n CTETHYECKOE _
53 OTpe3Ke c oTHOMIEHHE K Mup http://www.mathnet.spb.ru/
54 Haxoxaenne HanOoIbIIero u MCTCMATH3NPOBATE 1 Y
BKJIIOYAsl ICTETUK
HAaUMEHBIIIETO 3HAUCHUST QYHKITUN HA MHTCPIPCTHPOBATH y
MaTEeMaTHYECKHUX
oTpesKe uHpopmaIuio s
pa3Iu4YHbIX BUIOB U 3aKOHOMCPHOCTCH,
Haxoxaenne HanOoIbIIero u
dbopM mpeacTaBaeHUs, 00BEKTOB, 3a/1a4,
55 HAMMEHBIIIETO 3HAYCeHUS! PYHKIUHU Ha . .
IMOMCK HEIOCTANIUX peuieHuu, pacCyxaACHUN
OTpe3Ke
JTAHHBIX,
IIpumeHnenne mponu3BOIHON JUIA IPOTHO3HPOBATh IIpencrasienue o
HAaXOXKICHN HAWITYYIIICrO PCHICHUS B BO3MOXKHBIC BapuaHThl =~ MAaTEMaTHICCKHUX http://www.neive.by.ru/
56 NPUKJIAJIHBIX 33/1a49aX, JUIs COGBITHS BHIOUPATD OCHOBax
OTIpeNIeNIeHUs] CKOPOCTH Tpolecca, Cc10co6 pereHus (GYHKITMOHUPOBAHUS
3a/1aHHOTO (POPMYIION UITH TPaPUKOM yueGHOI 3a1a4n Pa3IMYHBIX CTPYKTYP
KonTponbnas pabora no teme
S7 "[IponzBoaHas. [Ipumenenue
IPOU3BOIHON"
[TepBooOpaznas. Tabnuia ['oToBHOCTH
58 CucreMaTu3upoBaTh U
NepBOOOPA3HBIX OCYIIECTBIISATH TIPOCKTHYIO
UHTEPIPETHPOBATH
U MCCIIEI0BATENBCKYIO
uH(pOpMaLIHIO,
[TepBooOpaznas. Tabnwuia JIeATETbHOCTh
59 CaMOCTOSITENIEHO
epBOOOPA3HBIX WHIUBHTyaJIbHO U B
dbopmyIupoBaTh

rpymre.
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HHterpai, reoMeTpu4YECKUil U

000011IEHUS U BBIBOJIbI
110 pe3yjIbTaTamMm

60 i
(u3uUecKuii CMBICT HHTETpasia IIPOBEJCHHOIO
- YBaxkeHHsI K MPOILTIOM
WuTerpain, reoMmeTpudecKkuit u Habumozens P J
61 . 1 HACTOSIIEMY
buznyeckuilt CMbICT UHTErpaia
MaTEeMaTHKU
62 HHTerpai, reoMeTpUYECKU U
dbuznyecKuiit CMBICT UHTErpaia
BeImonmHATh http://lwww.mathnet.spb.ru/
63 Brrancnenue wHTErpana mo gopmyiie AT TR [IpakTryeckoe
HI)IOTOHa—.HeI\/JI6HI/IHa a i MIPUMEHEHNE
apryMEHTHPOBATh, .
B JOCTKEHUHN HAYKH U
64 bIYHUCJICHHUC MHTCI'PpAJIa I10 q)OpMy.]'IC pacno3HaBaTh .
N JESTEIIbHOCTH YUYEHBIX,
HrroTtona—Jleionumna TIPOSIBJICHHUS
OCO3HaHUE JTUYHOTO
Brrancnenue wHTErpana mo gopmyiie re€OMETPUUYECKUX
65 . . BKJIaJ]a B IOCTPOCHHE
HrroTtona—Jleionumna MMOHSATHIH, 00bEKTOB U .
. YCTOWYMBOTO OyayIIETO
3aKOHOMEPHOCTEH B
UCIIOJIb30BAHUE ITHX
peATbHBIX KU3HEHHBIX .
Brruncnenue uHTerpana mo popmyiie AOCTHIKCHNH B IPYTUX
66 . CUTYalLUsX U IPH
Herorona—JleiiOHua HayKaX, TEXHOJIOTHSIX,
W3YYCHHUH JPYTHX
chepax S5KOHOMHUKHU
y4eOHBIX TNPEAMETOB
67 CucreMbl TUHEHHBIX YpaBHEHHIA CucreMaTU3upoBaTh 1 YBaxeHHs! K IPOILIOMY
. . UHTEPIPETHPOBATH Y HACTOSIIEMY
68 CucTembl TUHEHHBIX YpaBHEHUH
uH(pOpMaLIHIO MaTE€MaTHKN
Pemenune npukiaaHbIX 337124 C Pemmenne npakTuko- WuTepec K pa3nuuHbIM http://www.neive.by.ru/
69 MOMOIIBIO CUCTEMBI JINHEHHBIX OpPUEHTUPOBAHHBIX chepam
YpaBHEHUH 3a/1a4, CUTYallMOHHBIX npodeccuoHanbHOM
3a/1a4, TOUCK JIESITEIIBHOCTH,
Pemenue npuknaaHeix 3aga4 ¢
8 HEJIOCTAFOIINX CBSI3aHHBIM C
70 MTOMOIIIbIO CUCTEMBI JINHEUHBIX N
JTAHHBIX, MaTEeMaTHKOU 1 e€

YpaBHEHUU

MIPOTHO3UPOBATH

MMPUITO0KCHUAMHA, YMCHHUC
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BO3MOJXXHBIC BAPUAHTLI

COBEpLIATh OCO3HAHHBIN

71

COOBITHS, BHIOUPATH BBIOOD.
croco0 pereHus
y4eOHOH 3a1aun
CucreMbl U COBOKYITHOCTH LIEJIBIX, A
I'YMEHTUPOBATh
pry p DCTETUYECKOE

palrOHAJIBHBIX, UppAllMOHAIBbHBIX,
IIOKa3aTCJIbHBIX, J'IOFapI/I(i)MI/ILIeCKI/IX
ypaBHeHI/Iﬁ H HCPABCHCTB

72

CucreMbl U COBOKYITHOCTH LIETIBIX,
palHOHAIBHBIX, UPPALUOHAIBHBIX,
NOKa3aTeIbHBIX, JIOTAPU(HMUIECKUX
YPaBHEHUI U HEPABEHCTB

73

CucTembl U COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, UPPALUOHAIBHBIX,
MOKa3aTeJIbHBIX, JIOTApUPMUIECKUX
YpaBHEHUH U HEPABEHCTB

74

75

76

CucTembl U COBOKYITHOCTH IIEJIBIX,
palMOHANTBHBIX, HPPALHOHAIBHBIX,
MOKa3aTeJIbHBIX, JIOTApUPMUIECKUX
YpPaBHEHUH U HEPABEHCTB

Hcnonb3oBanue rpaukoB GyHKIUH
JUTSL PEeUIeHNsT ypaBHEHUH M CHCTEM
Hcnonb3oBanue rpagukoB GyHKIMN
JUISL peLIeHNs] ypaBHEHUN U CUCTEM

77

IIpuMeHeHne ypaBHEHUM, CUCTEM U
HEPaBEHCTB K PELICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 33]1a4 U3
pa3nu4HbIX 001acTeil HayKu U
peanbHOU KU3HU

CBOIO MO3UIIHIO,
MHEHHE,
MHTEPIPETHPOBATH
MH(pOpMaLIHIO
Pa3IUYHBIX BUJIOB,
NPUBOJHUTH TIPHMEPHI
peanbHBIX 00BEKTOB,
pemarh 3a1a4u
MPUKJIATHOTO
xapaxrepa.
IIporuo3zupoBats
BO3MOYKHBIE BAPHAHTHI
cOOBITHSI BBIOMPATH
Croco0 perieHus
y4eOHOM 3a1aun

Pabora c rpapuueckoit
uH(popMalue,
MHTEPIPETUPOBATH
UHpOPMALINIO
pa3IMYHbIX BUJIOB U
dbopMm npencTaBIeHHUS.
[IpuBOAUTHE IPUMEPHI
peaTbHBIX 00BEKTOB,
OIUCBIBATH CUTYyallUU

OTHOLLIEHHE K MUPY,
BKJIKOYAs ICTETUKY
MaTeMaTUYeCKUX
3aKOHOMEPHOCTEM,
00BEKTOB, 3aJ1ad,
peLIeHuH, pacCyKICHUI

http://lwww.mathnet.spb.ru/

DcTeTnyeckoe
OTHOIIIEHUE K MUDY,
BKJIIOYAsl ICTETUKY
MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH,
00BEKTOB, 3314,
pELIeHUH, pacCyKICHUI

I'oToBHOCTE
OCYILIECTBJIATH
MIPOEKTHYIO U
HCCIIEIOBATENBCKY IO
JeITEeILHOCTD
VHIUBUYaTbHO U B

rpyIIe.



http://www.mathnet.spb.ru/

Ha A3BIKE OJHOM U3
MIPEAMETHBIX o0JlacTei

KonTtponpHast pabora o Teme

http://www.neive.by.ru/

78 "MHTerpan u ero NpuMeHeHusl.
Cucremsl ypaBHeHUI"
79 HarypanbHble U 11e51ble YKciia B Pemenue nmpakTuko-
3a/1avax U3 peaibHON KU3HU OPHUEHTHPOBAHHBIX
3a7a4, CUTYallMOHHBIX
80 HarypanbsHble 1 nesnble yucna B ) Y TpakTudeckoe
i 3a7a4, IIOUCK
3a/1ayax U3 peaibHON KU3HU 5 IpEMeserye
HEIOCTATOIINX
81 HarypanbHbie U 1elbie Yuciia B A I JOCTHXEHHIT HAayKH 1
o IAHHBIX .
MIPOTHO3UPOBATH
82 [Tpu3HaKy ASIUMOCTH HETBIX YHCEIT 0CO3HAaHHE JUYHOTO
BO3MOJKHBIE BapUAHTBI
83 [Ipu3HaKu qeTMMOCTH LENBIX YUCE BKJIaZia B IOCTPOCHUC
COOBITHS, BRIOUPATH _
YCTOWYUBOTO OyayIIEeTo
croco0 perieHus
. HCIIOIL30BaHUE DTHX
y4eOHOM 3a/1auun .
JIOCTHIKEHUH B IPYTHX
(cpaBHUBATH
HayKaX, TEXHOJIOTHSIX,
84 HpI/ISHaKI/I JCIIMMOCTH L ECJIBIX YHUCEI HECKOJIBKO BAPUAHTOB
chepax S5KOHOMHUKHU
pelieHus, BEIOuparh
Haunboee
TTOIXOISIIITHIA )
http://www.mathnet.spb.ru/
85 [ToBTOpenue, 00001IEHNE, Pemenue npakTuko- WuTepec Kk pa3inuyHbIM P P
CUCTeMAaTH3aIl¥s 3HAaHUH. Y PaBHCHHS OpPUEHTUPOBAHHBIX chepam
3aJa4, CUTYallMOHHBIX npodeccuoHaNBHOMI
[ToBTOpeHnue, 06001ICHNE,
86 . 3aJ1a4, IOUCK JIeSITETLHOCTH,
CUCTeMAaTH3aIl¥sl 3HAaHUH. Y paBHEHHUS
HEIOCTAIOIINX CBSI3aHHBIM C o :
87 [ToBTOpenwue, 0600IIEHNE, JaHHbBIX, MaTEMaTUKON U €€ ttp://www.neive.by.ruf
CUCTeMAaTH3aIl¥sl 3HAaHUH. Y paBHEHHUS MIPOTHO3HPOBATH MIPHIIOKCHUSIMA, YMCHHE



http://www.neive.by.ru/
http://www.mathnet.spb.ru/
http://www.neive.by.ru/

[ToBTOpeHnue, 06001ICHNE,

BO3MOJXXHBIC BAPUAHTLI

88 cUcTeMaTH3alMs 3HaHUH. Y paBHEHHUSI COOBITHS, BEIOUPATD

89 [ToBTOpeHnue, 06001ICHNE, CII0co0 perieH s
crucTeMaTu3alus 3HaHW. Y paBHEHUS y4eOHOM 3a1aun

(cpaBHUBATH

90 Hosropenne, 0606H16HI:I€, HECKOJILKO BapUuaHTOB
cUcTeMaTH3alMs 3HaHUH. Y paBHEHHUSI peIIICHNA, BHIGHPATS
[ToBTOpenue, 06001ICHNE, Hanooee

91 CUCTeMAaTH3aIIVs 3HAHUH. TOJIX OIS IIIHIT)
Hepagenctra
[ToBTOpenue, 06001ICHNE, CaMOCTOSTEIBHO

92 CUCTeMAaTH3aIIHs 3HAHUM. (bopMyTHPOBATE
Hepapencraa 0000IIIEHNSA U BBIBOJIEL.
[ToBTOpenue, 06001IEHNE, BEIGHpATh CrIOco6

93 CUCTEMATH3aLMsl 3HAaHUM. peleHns yueGHoi
Hepasencraa 3a/1a4y, CPaBHUBATh
[ToBTOpenue, 06001IEHNE, HECKOJIbKO BapHAHTOB

94 cucTeMaTu3alus 3HaHUM. peleHus, BEIOUpaTh
HepasenctBa Hauboee
[ToBTOpenue, 06001ICHNE, TOJXOIAIIHH,

95 cucreMaTtu3anus 3HaHui. CUCTEMBI IIPOTHO3UPOBATH
ypaBHeHHil BO3MOXKHOE Pa3BUTHE
[ToBTOpenwue, 0600IIEHNE, fiporiecca, BeIIBUTATE

96 cucTemMarm3anus 3HaHui. CHCTEMBI TIPEIIOTIOACHIA O CTo
ypaBHEHHit pPa3BUTHH B HOBBIX

YCIIOBUSIX,
97 [ToBTOpenue, o6odIIeHNE, aHATH3HPOBATh,

cucreMarusanus 3HaHu. OyHKIn

CUCTEMATU3UPOBATE U

COBEpLIATh OCO3HAHHBIN
BBIOOD.

WNHTepec k pa3nuyHbIM
chepam
npodeccnoHanbHOMI
JIeATEIbHOCTH,
CBSI3aHHBIM C
MAaTeMaTUKOMN U €€
MPWIOKEHUSMHU, YMEHHE
COBEpIIATh OCO3HAHHBIN
BBIOOD.

HNHTepec k pa3nuyHbIM
chepam
npodeccuoHaNbHOMI
JESITEIbHOCTH,
CBSI3aHHBIM C
MAaTeMaTUKOMN U €€
MIPHIIOKCHUSIMA, YMCHHE
COBEpIIATh OCO3HAHHBIN
BBIOOD.

http://www.mathnet.spb.ru/

http://www.mathnet.spb.ru/

http://www.mathnet.spb.ru/
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08 [ToBTOpeHnue, 06001ICHNE, 1 UHTEPIPETHPOBATH
cucreMaTH3anus 3HaHui. OyHKIUN UHPOPMAIIUIO
99 Wroroast KoHTpOJIBbHAS paboTa
100 Hrorosast koHTpOIBHAS paboTa
O0001enne, cucTeMaTA3aIus
3HaHUH 3a Kypc anreOpbl 1 HaYaj
101 1
MareMaruyeckoro ananusa 10-11
KJIaCCOB
O0001enne, cucTeMaTA3aIus
3HAHUH 32 Kypc anreOpsl 1 HaYas
102 1
MareMaruyeckoro ananusa 10-11
KJIaCCOB
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME













		2023-10-14T14:53:30+0500
	Долгов А.Н




