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IMNOACHHUTEJIBHASA 3AIINCKA

VYyebuslii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOIO AHAIM3a» SIBISIETCS
OIHUM M3 Hauboyiee 3HAYMMBIX B MPOTPaMME CpeIHEro oOIiero odpazoBaHus,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBaET MHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U aOCTPaKTHOE MBIIUICHHE O0y4YaloIIUXCsi Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATUKHU, OOLIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTU U JAPYTHUX
JUCUUIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydarolluecs OBJIaJIeBaloT
YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHON HayKu, KOTopas ¢GOpMyIUpyeT CBOU
JOCTHKEHHUS B MaTeMaTHueckoit popme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTUYECKOro aHallh3a 3aKJIaJlbIBaeT
OCHOBY [JI1 YCHENIHOTO OBJAJCHUS 3aKOHAMHM (PU3HKUA, XUMHUU, OHOJIOTHH,
MOHUMAHHSI OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMUKHU U OOIIIECTBEHHOMN JKU3HU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOIB30BaTh MX JIA JaJibHEWIIero oOpa3oBaHus U B
MOBCEAHEBHOM >KU3HU. B TO ke Bpems OBJaJiecHue aOCTPAKTHBIMH M JIOTHYECKH
CTPOTMMHU KOHCTPYKLMSMHU aireOpbl M MaTeMaTHYEeCKOro aHajlu3a pa3BUBAET
yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHHHOCTb, JOKa3bIBaTh
YTBEPKIAEHUSA C NMOMOIIBI0O MHIYKIIMU U PacCykIaTh NEAYyKTUBHO, HUCIOJIb30BaTh
00001IeHNEe W KOHKPETU3allMio, a0CTparupoBaHUWE M aHAJOTUI0, (HopMHUpyET
KpEaTUBHOE U KPUTUUYECKOE MBILIICHHE.

B xoxe u3yueHust yueOHOro kypca «AinredOpa v Havaja MaTeMaTH4YE€CKOro
aHaM3ay» OOYYaroIIrecs MOJy4YalOT HOBBIA OMBIT PEIICHUS TPHUKIAIHBIX 3ajad,
CaMOCTOSITENIbHOTO MOCTPOEHUSI MaTEMAaTUYECKUX MOJENIEH peallbHbIX CUTYyaluu,
UHTEpIIPETAlUd  TOJYYEHHBIX  PEUIEHUW, 3HAKOMSITCS C  IpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAyKe M HUCKYCCTBE, C
BBIJJAIOIIUMUCS MAaTEMAaTUHYECKUMU OTKPBITUSIMU M KX aBTOPAMH.

Y4eOHbIli Kypc 00JaJaeT 3HAYUTEIBHBIM BOCIUTATEIBHBIM TOTCHIIMAIIOM,
KOTOpPBI peanu3yercs Kak uepe3 Yy4eOHbIH MaTepuall, CHOCOOCTBYIONIUN
(GbOopMHpPOBaHHIO HAYYHOIO MHPOBO33PEHHs, TaKk M depe3 crneuuduky ydeOHOi
NEeATENbHOCTH, TpeOylomeld MNpOAOHKUTENIbHON  KOHUEHTpAalM  BHUMAaHUS,
CaMOCTOATENbHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 3a MOy YEHHBIN pe3yJIbTaT.

B ocHoBe MeToauku 00yueHHs aliredpe U HayajgaM MaTeMaTHYEeCKOTo aHaIu3a
JICKUT JEATETbHOCTHBIA MIPUHITUI O0yYEHHUS.

B ctpykType yuebHOro kypca «Anredpa 1 Hauajla MaTeMaTHUYeCKOTO aHATN3a»
BBIICJIEHBI  CIEAYIOIIME COJAEpX aTelbHO-METoANYeCKue JmHuu: «Yucna wu
BEIYHCIICHUs», «DyHKIMU U rpadukn», «YpaBHeHHs W HEpaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHainuza», «MHoOXkecTBa U JIoTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOJIMYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSIKEHHH JBYX JIET



00yueHHUsI Ha YPOBHE CpeIHEro o01Iero 0opa3oBaHusi, €CTECTBEHHO JIOMOIHSS APYT
JpyTa 1 MOCTENEHHO HACHIIIAsCh HOBBIMH TEMaMH U pa3fenamu. JJaHHbIi yueOHbIN
Kypc SIBIISIETCSI MHTETPATUBHBIM, ITOCKOJBKY OOBEOMHSIET B cebe CoaepKaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCIMIUINH, TaKMX Kak anredpa, TPUTOHOMETpHS,
MaTeMaTHYECKUN aHaIN3, TEOPHsI MHOXKECTB, MaTeMaTU4yecKas Joruka u apyrue. [1o
Mepe TOro Kak 00ydJaromuecs OBIaAeBarOT BCE Oojiee MIMPOKUM MAaTeMaTUIECKUM
anmapaToM, y HHUX MOCJEI0BaTEIIbHO (POPMUPYETCS U COBEPILEHCTBYETCS YMEHHUE
CTPOUTh MAaTEMaTHYECKYI0 MOJCIh PEATbHON CHUTyallMd, TPUMEHSATh 3HAHUS,
MOJTyYeHHBIC TPH H3YYCHHH YYeOHOTO Kypca, JUIsl PEHICHHS CaMOCTOSTEIHHO
chopMyIIMPOBAHHON MaTEeMAaTUYECKON 3aJadu, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopeprxaTenbHO-METOANYECKass TUHUA «UWclia ¥ BBIYMCICHUS» 3aBEpIIacT
(dbopMUpOBaHNE HABBIKOB MCIIOJIH30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4yaTO Ha YPOBHE OCHOBHOT0 00111ero oopa3zosanus. Ha ypoBHe cpenaHero ooiiero
oOpazoBaHusi 0co0O€ BHUMaHHE  yJeisercs  (POPMUPOBAHUIO  HABBIKOB
paIMOHAIBHBIX BBIYUCIICHUM, BKIIIOYAIOMINX B CEOS MCIMOJIb30BAaHUE PA3IAYHBIX
dopM 3amucu 4YHcIa, YMEHUE JelaTh NPUKHUIKY, BBIIOJHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBBIC BBIpAXEHHs, pabOTaTh C MaTeMAaTHUYECKUMHU
KOHCTaHTaMU. 3HAKOMbIE OOYYaromIMMCS MHOXKECTBAa HATypalbHBIX, IIEIBIX,
pallMOHANBHBIX M JCHCTBUTENBHBIX  YHCEN  JOTOJHSIOTCS  MHOXECTBOM
KOMIUJIEKCHBIX 4nceld. B  KaxXaoM W3 O3THUX MHOXECTB PacCMaTpPUBAIOTCS
CBOWCTBEHHBIE €My CIelNU(UISCKUEe 3aJayd M OIEpalud: [eJICHUE HaIeo,
OTIEpUPOBAHUE OCTAaTKAMU Ha MHOXKECTBE IIENBIX YHCEN, OCOObIE CBOMCTBA
paIMOHANBHBIX W HPPAIMOHATBHBIX YKCEN, apu(METHIECKIE OIMEpallii, a TaKKe
U3BJICUCHUE KOPHS HATYpPaJbHOW CTETEHW HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
brnarogaps mocnenoBaTeIbHOMY PACIIMPEHUIO KPYyra HCIOIb3YEMBIX YHCET W
3HAKOMCTBY C BO3MOXKHOCTSIMH WX MPUMEHEHHUS ISl PEIICHUs] Pa3IUdHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATEMAaTUKH KaKk HayKH W €€ pOJH B
MOCTPOCHUU MOJIENCH pEeasbHOTO MUpA, HIMPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKpETH3aIHsL.

Jluaust «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs HA MPOTHKEHUU BCETO
oOydeHHs1 Ha YPOBHE CpeIHEro oO0Iero oOpa3oBaHWs, TMOCKOJIBKY B KaXKIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHE COOTBETCTBYIONIMX 3amad. B
pe3ynpTaTe OOydaromiecs: OBIAACBAIOT PAa3IUYHBIMA METOJAMU  PEIICHUS
paIMOHANIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTApU(PMHUUECKUX U
TPUTOHOMETPUUYECKHX YPAaBHEHMI, HEPAaBEHCTB M CHUCTEM, a TaKXke 3ajad,
coliepkamux mapameTpbl. llomydeHHBIE yMEHUS HIMPOKO HCIHOIB3YIOTCSA TPHU
UCClIeIOBaHNH (YHKIIUH C TIOMOIIBIO MPOU3BOIHOM, MPU PEIICHUHN MPHUKIAIHBIX
3a/1a4 M 3a7]a4 Ha HAXOXKJEHWE HAaMOOJBIITNX U HAWUMEHBIIINX 3HAYCHUN (yHKIIUU.



JlanHasi conepxaTeabHas JUHUS BKIIOYAEeT B ce0sl Takke (popMHUpOBaHUE YMEHUMN
BBITIOJIHATH ~ pacdy€Thl 1O  QopMynaMm, MpeoOpa3oBaHUs  PaMOHAIBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKE BbIPAKECHUU,
coJiepKalllUuX CcTeneHu W Jjorapudmbel. braromaps uzydeHuro aaredbpandeckoro
Marepualia IpOUCXOAUT JajdbHeHIlee pa3BUTHE AITOPUTMUIECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00y4aromuxcs, (GOpMUPYIOTCS HaBBIKM JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHUMBOJIBHBIMU (OpMamMu, TMPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AJreOpa nmpeaaraeT 3ppexTuBHbIC
WHCTPYMEHTBI U1 pEIICHUs MPaKTHUYECKUX M €CTECTBEHHO-HAYUYHBIX 3ajad,
HaIrJISIAHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpbHo-MeTOAMYeCKass JuHUA «DyHKIMH W TpahuKW» TECHO
NeperieTaeTcsa ¢ JPYTUMH JIMHUSIMH Y4eOHOTO Kypca, TMOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4aET MOCIEA0BATEIbHOCTh U3yUEHUs MaTepuana. M3yueHue cTeneHHou,
MO0KAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKLUN, UX CBOMCTB
u rpadukoB, uUCMonab30BaHuE QYHKIMN I pPEIIeHUs 3ajay U3 APYruxX y4eOHBIX
MPEAMETOB U PEATbHOMN KU3HU TECHO CBS3aHO KaK C MAaTEMATHUYECKUM AHAIHU30M,
Tak U C pEIICHHEeM YpaBHEHUU U HepaBeHCTB. [lpu 3TOM OGoibllioe BHUMaHUE
yaensiercss GOPMUPOBAHUIO YMEHHS BhIpaXaTh (POpMYJIaMHU 3aBUCUMOCTH MEXTY
pPa3IMUHBIMU BEJIMYMHAMU, HUCCIEAOBATh IMOJIYYEeHHbIC (YHKIUHU, CTPOUTH HX
rpaduku. Matepuain 3Toil coepxKaTeIbHON JIMHUY HAIlEJIeH Ha Pa3BUTHUE YMEHUN U
HAaBBIKOB, ITO3BOJISIFOLIMX BBIPAXKATh 3aBUCUMOCTH MEX1Y BEIMUMHAMU B PA3IMYHON
dbopme: aHanuTHUECKOM, rpaduueckoil u cnoBecHoi. Ero u3ydenne cnocoOCTByET
Pa3BUTHUIO AJTOPUTMHYECKOTO MBIIIJICHUs, CHOCOOHOCTH K OOOOIICHHI0 W
KOHKPETHU3AIH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHas nuHusi «Hadana maTreMaTH4ecKOro aHaau3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MAaTEeMaTUYECKUX, TaK U MPUKIAIHBIX 3a/]ad,
JIOCTYITHBIX 00yYaromuMcs, TaK KaK y HUX TOSBIAETCS BO3MOXKHOCTh CTPOUTH
rpauKy  CIOXKHBIX (PYHKIHM, OMpPEAeNiaTh WX HauOOJbIINEe W HaUMEHBIINE
3HAYEHMS, BBIYUCIATH IUonaau ¢uryp u oObEMBI TEJ, HaXOAUTh CKOPOCTU U
yCKOpeHusi TmpoieccoB. [laHHas coaepkaTenbHas JHUHUS OTKPBHIBAET HOBbBIC
BO3MOXKHOCTH IIOCTPOCHUSI MAaTEMAaTHUYECKUX MOJIENIE pEaIbHbIX CUTYalluH,
MO3BOJIICT HAXOIUTh HAUJTYYIIIEE PEIICHUE B IPUKIIAHBIX, B TOM YHCIIE COLIMATBHO-
HPKOHOMUYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHallu3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAaKTHOTO, (HOPMaAILHO-JIOTUUECKOTO U KPEATUBHOIO
MBIIIJIEHUSI, (POPMUPOBAHUIO YMEHHI PACIIO3HABATH TMPOSBICHUS 3aKOHOB
MaTE€MaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaronrecs y3HatoT O BBIJAIOIIUXCS
pe3yJibTaTtax, MOJIy4YEHHBIX B XOJE Pa3BUTHUS MAaTEMaTHKU KaK HAyKd, U 00 HUX
aBTOpaXx.



CopeprxaTenpbHO-METOANYECKast TUHUS «MHOKECTBa M JIOTHKA) BKIIOUYACT B
ce0sl DIIEMEHTHl TEOPUM MHOXKECTB M MaTEMaTHYECKON JIOTHKU. TeopeTuko-
MHO>KECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMAaTUKU
U TIpe/uiaraloT Hambosee yHUBEPCAIbHBIA SI3BIK, OOBEIUHSIONINI BCE pa3eibl
MaTeMaTUKH H €€ TPWIOKEHUH, OHU CBS3BIBAIOT pPa3HbIC MaTeMaTHYCCKUE
TUCIUTUITMHBI W WX TPWIOXKEHUS B eAauHoe 1enoe. [loaToMy BaxHO 1aTh
BO3MOXHOCTh OO0yYaromeMycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOM MaTEMaTUKH W MCIOJIb30BATh €0 I BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeayeT IpH3HATh
CBOMCTBEHHYIO €U CTPOroctb OOOCHOBAHMM U CIIEIOBAHHE OMNpPEACIEHHBIM
mpaBujIaM  TMOCTPOCHHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMU
MAaTEMaTUYECKONH JIOTUKH CIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO MBIIIJICHUS
00yyJaronmxcsi, m03BOJISIET UM CTPOUTH CBOM PACCYKJIEHUS HAa OCHOBE JIOTUYECKUX
npaBu1, GOPMUPYET HABBIKK KPUTHUECKOTO MBITUICHHS.

B yueOHOM Kkypce «Anrebpa W Hayaja MaTEMaTHYECKOIO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOPBIC MPU3BAHbBI
croco0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIEIEH peanbHBIX
CUTyallui, HCCIENOBaHUS JTUX MOJENed C TMOMOIIBI0 amnmapara aireOpsl u
MaTeMaTHYECKOTO aHaln3a, WHTEepPIpeTaluyd MOMyYeHHBIX pe3yJbTaToB. Takue
3aJlaHWs BIUICTCHBI B KK/IBIN M3 Pa3eIOB MPOTPAMMBI, TIOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIOJIB3YeTCs sl PEIICHHS NPUKIaAHbIX 3anad. [Ipu
pEIICHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydarouiuecss  pa3BUBAIOT
HaOII0aTeIbHOCTh, YMEHHWE HAaXOJWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOb30BaTh  AHAJIOTHIO, 0000mAaTh M KOHKPETU3UPOBATH  MpoOJieMy.
JHlestenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHS TMPUKIAIHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCEe M3YyUCHUS BCEX TeM y4eOHOTO Kypca « Anrebpa u Havasna
MaTEMaTUYECKOTO aHATTN3ay.

Ha wusydyenme ydeOHOTO Kypca «AnreOpa M Havajga MaTEeMaTHYECKOTO
aHanu3a» otBoauTcs 272 4vaca: B 10 knacce — 136 yacoB (4 vaca B Hejeno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).

COIAEPKAHUE OBYUEHUSA

10 KIIACC. Ymucuaa v BbIYHCJIEHUSA
Panmonanpabie unciia. OOBIKHOBEHHBIC W JICCITUYHBIC JPOOH, IPOICHTHI,
OeckoHeuHbIe Tepuoanyeckue npodu. IlpuMeneHue npobOeit W MPOLEHTOB IS
pEIICHNS TPHUKIAIHBIX 331249 U3 Pa3IMYHbIX OTPACICH 3HAHUN U PeaIbHON KU3HHU.
JleficTBuTEIbHBIC 4YHCNIa. PalmoHaNbHBIE W UWpPpAUOHAIBHBIC YHCIIA.
ApudmeTnueckue  omepanMud ¢ JCWCTBUTEIBHBIMA  YucIaMd.  Moayib



JCHUCTBUTENHHOTO YKcia U ero cBoicTBa. [IpubnmkEHHbIE BBIUYMCICHUS, TTPaBUIIa
OKpPYTJIEHMS], IPUKHUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ 1nenbiM nokaszareneM. buHom Herorona. Hcnons3oBanue
noAXO0AsIEerd GOpPMBbI 3aMUCH IEUCTBUTENIbHBIX YHCEIT JIJISl PEIICHUS TPAKTUYECKUX
3aJ1a4 U MpPEeJCTaBICHUS JaHHBIX.

ApupmMeTnyeckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHp C palMOHAIBHBIM IIOKA3aTeNeM U €€ CBOWCTBA, CTENEHb C
JNENCTBUTEIBHBIM ITI0KA3aTEIEM.

Jlorapudm uymcna. CpoiictBa jorapudma. JleciTuuHBIE U HATypalibHbIE
J0rapu(pMsl.

CuHHyC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHWCJIOBOIO apryMeHTa. ApPKCUHYC,
ApPKKOCUHYC M apKTaHI€HC YUCIIOBOI'O apTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHbIE IIpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCHIIbHBIE ypaBHEHUS U ypaBHEHUA-cieAcTBusA. HepaBeHCTBO,
pelIeHNEe HEPABEHCTBA.

OCHOBHbIE METO/IbI PEIICHUS LENbIX U APOOHO-PALIMOHATIBHBIX YPAaBHEHUN U
HEpaBeHCTB. MHOroujeHsl OT OJHOM NepeMeHHOW. JlemeHue MHorousjeHa Ha
MHOTOWJIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs ¢ iesibiMu Ko3(ppuimeHTaMu.
Teopema Buera.

[TpeobpazoBaHus YMCIOBBIX BHIPAXKEHUHN, COAEPKAIIUX CTETIEHU U KOPHHU.

HppaunoHanbHble YpaBHEHHUS. OcHOBHBIE METO/IbI peuieHus
UPpALMOHATBHBIX YPABHEHHI.

[Toka3zarenbHble ypaBHeHHsS. OCHOBHBIE METOJbl PEILICHUS IMOKA3aTENbHBIX
YPaBHEHHM.

[IpeoOpazoBaHue BRIPAKEHUI, COIEPHKALIUX JIOTaPU(MBI.

Jlorapudmuueckue YpaBHEHUS. OcHoBHbIE METO/IbI peleHus
Jorapu(MUYECKUX YPABHCHHIA.
OcHOBHBIE TPUTOHOMETPUUYECKHE (bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BBIPAXKEHHH. PellieHne TpUroHOMETpPUYECKUX YPABHEHU .

Pemienue cucteM JMHEWHBIX ypaBHEHHMU. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHUM. OnpenenuTenb MaTPUIIbl 2X2, €ro reOMETPUYECKU CMBICIT U CBOMCTBA,
BBIUMCIICHUE €T0 3HAUYCHUS, TPUMEHEHUE OMPEACIUTEN JJIsl PEUICHUST CUCTEMBI
JMHENHBIX ypaBHEHUW. PellleHMe NpUKIAIHBIX 3aad C IOMOIIBK) CHUCTEMBI
JMHENHBIX ypaBHeHHU. VccaenoBanne nOCTPOEHHOW MOJIENA ¢ TIOMOIIBIO MaTPHIL
Y OTIPEACITUTEIIEH.

[TocTpoeHne MaTEMaTUYECKUX MOJIENIEH pEealbHOM CHUTyalldd C IMOMOIIbIO
YPaBHEHU U HEPABEHCTB. lIpMMeHEHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7a4 ¥ 33/1a4 U3 Pa3INYHBIX 00JaCTe HAYKH U PEaTbHOU KU3HHU.



DOyHKUMH U TPapuku

Oyukius, crnocoObl 3amanus (yHkuu. B3aumuHo o0paTHble (QYHKIHH.
Komnosunus ¢ynkumii. 'padux  dyHkmu. DieMeHTapHbIE NpeoOpa3oBaHUs
rpa@uKoB QyHKIIHIA.

OOunacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkuuu. Hynu QyHkoum.
[TpomexxyTkH 3HAaKOMOCTOSTHCTBA. UETHBIE U HEUE€THBIE PyHKUMU. [lepuoanueckue
dbynkuuu. [IpoMexyTKu MOHOTOHHOCTH (DYHKIMU. MaKCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbomnpiee 1 HauMeHbliee 3Ha4eHus1 QYHKIIMKM HAa IPOMEXKYTKE.

Jluneiinas, kBaApaTu4Has W JIpoOHO-TMHEWHAs (YHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U TOCTPOEHUE UX IPAPUKOB.

CremnenHas (GyHKIHS ¢ HATypajJbHBIM U IIEJIBIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduik KOpHs N-0¥ cTENeHU KaK GyHKIIMHA 0OpaTHOU CTEIeHU
C HATypaJIbHBIM MOKA3aTEJIEM.

[TokazarenbHast U jorapupmuyeckas (yHKUHHU, UX CBOMCTBA M Tpaduku.
Hcnonb3oBanue rpadpukoB GyHKIMNA 1S peIIEHUs] ypAaBHEHUM.

TpuroHomerpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GbyHKUIMNA YUCIOBOTO apryMEHTA.

OyHKIIMOHAJIbHBIE 3aBUCUMOCTH B peaJbHBIX IMpoIleccax U SBICHUSX.
['pacduxu peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajamn3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHMs IOCJEIOBaTeNbHOCTEH. MeTon
MaTeMaTU4eCKO MHAYKIUH. MOHOTOHHBIE U OTPAHUYEHHBIE MTOCIEA0BATEIbHOCTH.
Hctoprsi BO3HMKHOBEHHMSI MaTEMaTHYECKOIO aHajiu3a Kak aHain3a OECKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoHeuno yObiBaroas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUECKON
IIPOTrpeCCU. JINHENHBIA U 3KCIOHEHIMAIBHBINA pOCT. Yucino e. @opmyia ClI0KHBIX
npoueHToB. Mcnonb3oBaHuWe MPOTpeccHuu JUisl pelleHUs peaibHBIX —3aaady
IPUKJIAJHOTO XapaKTepa.

HempepriBHbIE (QYHKIIMM W WX CBOWCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpadgukoB ¢ynkuuid. CBoicTBa (GyHKIMI HENMPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl pElIeHHUs] HepaBeHCTB. [IpuMeHeHue CBOWMCTB HENpepbhIBHBIX
GbyHKIUN 1151 pelieHus 3a1a4.

[lepBas u BTOpas npousBoaHble GyHKIMK. OnpeneneHue, reOMeTpUIECKUi 1
(bu3HYeCcKuil CMBICT IPOU3BOTHON. Y paBHEHUE KacaTeIbHOU K TpaduKy QPyHKITUH.

[IpousBoaHBIE  AIEMEHTAPHBIX  (PYHKIUH. IIpons3BogHass  CyMmMBbl,
MPOU3BEIEHUS, YACTHOTO U KOMITO3ULIMH (DYHKITUH.

MHokecTBa H JIOTHKA



MHO)keCTBO, Omepaluyu HajJ MHOXKECTBAMU M MX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. IIpumeHeHHe TEOPETHKO-MHOXKECTBEHHOTO ammapara s
ONMCAHUs peaJbHbIX MPOLECCOB U SIBICHUHN, MPHU PEUIEHUWU 3aJad U3 JPYTHUx
y4€OHBIX MPEAMETOB.

Omnpepenenue, TeopemMa, CBOMCTBO MAaTEMaTUUECKOTO OOBEKTa, CIEICTBUE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHHUSI.

11 KVIACC

Yuciia 1 BBIYUCTICHUSA

Harypansubie u nenble yncna. [I[puMeHeHrne MPU3HAKOB JEIMMOCTH LEJbIX
yycelq, HamOonbIuid ob0mui aenutens (mamee — HOJ]) u HamMensblee oOlee
kpatHoe (nanee — HOK), ocratkoB 1o moay:nto, anropurMa EBkiauaa ams pemeHus
3a71a4 B LIEJIBIX YUCIIAX.

KomrmnekcHbie wucna. AnreOpanueckass W TpUTOHOMETpHUecKas (OpMbI
3alMCH KOMIUIEKCHOTO 4Hciia. ApuUpMETHYECKHE OmNeparuyd ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu N-oi cTeneHu u3 KOMIUIEKCHOrO uncia. [IpumeneHue
KOMIUIEKCHBIX YUCEJI I pelieHus: (PU3NYECKUX U FTEOMETPUUECKUX 3ajau.

YpaBHeHUS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB. PaBHOCHUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBHS. PABHOCHIIEHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHCHHH C  TIOMOIIBIO
TPUTOHOMETPUUECKOUN OKPYKHOCTU. Perienre TpuroHoMeTpuyeCcKux HEPaBEHCTB.

OCHOBHBIE METO/bl pEIIECHUS TOKA3aTeNbHbIX U  JIOTApU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHUS] CUCTEM M COBOKYIHOCTEH paluOHAJIbHBIX,
UPpalMOHATBHBIX, TOKA3aTEIBHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IMAPAMETPAMM.

[IppuMeHeHne ypaBHEHNI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3a/1a4 M 3aJ1a4d U3 pa3InyHbIX 00JlacTel HAYKW U PEeAIbHOW KU3HU, HHTEPIpeTaIus
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKIUHN U rpa@uKU

I'padux kommosunuu ¢yHkuil. ['eomerpuueckue 00pa3bl ypaBHEHUU WU
HEPABEHCTB HAa KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpruueckne QPyHKITUHU, X CBOWCTBA U TPAPUKH.

['padrueckne meTonbl pelieHus ypaBHEHHUI W HepaBeHCTB. [ 'paduueckue
METObI PELLICHHUS 3a]1a4 C TapaMeTPaMH.



Hcnonp3oBanue rtpadukoB (yHKUMNA i HCCIENOBAHUS TPOIECCOB U
3aBHCHUMOCTEH, KOTOpbhIE€ BO3HUKAIOT IMPH PEIICHWU 3aJad U3 APYTUX Yy4eOHBIX
PEAMETOB U PEATLHOMN KU3HMU.

Havyaysa MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue Mpou3BOAHON K MCCIENOBaHMIO (DYHKIMI HA MOHOTOHHOCTb U
aKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbIIEr0 3HAUCHHU HENPEPbIBHON
GbyHKIIUM Ha OTpE3Ke.

[IpuMeHeHne NPOU3BOJHOM I HAXOXKACHUS HAWIY4llero pELlICHUs B
NPUKIAIHBIX 33/ladax, Uil ONPENENICHHs] CKOPOCTM W YCKOpPEHHMs IIpoIlecca,
3a1aHHOTO (hOPMYJION UK TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. I[lepBooOpa3HbIe
sneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUs TepBOOOPa3HBIX.

HNuterpan. ['eomeTpuyeckuil CMbICI HHTErpaia. Beraucienue onpenenéHHoro
uHTerpaina no popmyne Herotona-Jleitouuia.

[IpumeHeHne uHTErpana A HaXOXKICHUS IUIOMAAEH IUIOCKUX (GUryp u
00BbEMOB T€OMETPUUECKUX TEI.

[Ipumepnr pemenuii auddepeHIaNbHbIX ypaBHEHUN. MartemaTtuueckoe
MOJIEIMPOBAaHUE pPEAIbHBIX IPOLECCOB C TOMOLIBI0  Au(depeHIuanbHbIX
YPaBHEHUM.

[INTAHAPYEMBIE PE3VIJIbTATbBI OCBOEHMA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIVBJIEHHBIM VPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaskaIaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUNA 00YUaAIOMIEToCs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIeHa POCCUMCKOTO 00IIeCTBA, PEACTABICHUE O MATEeMATHICCKUX
OCHOBax (DYHKIIMOHUPOBAHMS PaA3IUUHBIX CTPYKTYp, SBICHHM, TpOIEAYp
IrpaXJAaHCKOro  obmiectBa  (BBIOOpBL,  ONpPOCBI W JApPYroe), yMEHHue
B3aHMOJICMCTBOBAaTh C COLUMAJIBHBIMA HHCTUTYTAMH B COOTBETCTBUHU C HX
GYHKIUSIMY ¥ Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOT0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTb POCCUNCKOM T'PaKIaHCKONW HIACHTUYHOCTH, YBOKCHUS K
MPOIUIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOUICHHE K
JIOCTUAKECHUAM POCCUUCKUX MAaTEMAaTHKOB U POCCUMCKOW MaTeMaTHYECKOMN IIKOJIbI,



WCIIOJIb30BAHUE JTHX JOCTIDKCHHH B APYIMX HayKax, TEXHOJOTHAX, cdepax
DKOHOMUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUUCKOro Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOrO MOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
MPUMEHECHUEM JOCTUKEHUN HAYKHU U IEATEIIbHOCTHIO YUEHOTO, OCO3HAHUE JTUYHOTO
BKJIJIa B TIOCTPOEHNE YCTOWYUBOTO Oy IyIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOLICHHE K MHUpPY, BKIIOYAs ASCTETHUKY MaTeMaTUYE€CKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEIICHU, pacCyKIeHUMN, BOCIPUUMYUBOCTD K
MAaTeMaTH4YECKUM acleKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

S) pu3UecKOro BOCIIUTAHMSA:

chOpMHUPOBAHHOCTh yYMEHHUS MNPUMEHSATh MaTeMaTU4YeCKHe 3HaHUS B
MHTEpecax 310pOBOro v 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITHUH U
OTIIbIXa, peryisipHas (Gu3nvecKas aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIOPTUBHO-03J0POBUTENBHOM €SI TENBHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K TPYyAY, OCO3HAHHUE IIEHHOCTH TPYAOJIIO0Us, HHTEpec K
paznuuHbiM  cepam  TPOPECCUOHATBHOW  JIESITEIbHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymed mnpodeccur U peanu30BbBIBATH COOCTBEHHBIE KU3HEHHbBIC ILIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTUYeCKOMYy  OOpa30BaHUI0 U
CaMOOOpa30BaHUI0 Ha TMPOTSKEHUU BCEU KU3HU, TOTOBHOCTh K AKTUBHOMY
YYAaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH;

7) 3KOJI0THYeCKOTr0 BOCIIUTAHMSA

c(hOpPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJNbTYphl, TIOHUMAaHHE BIUSHUS
COLMAIbHO-?)KOHOMHUYECKUX TMPOILIECCOB HA COCTOSIHUE MPUPOHOU U COIMATIBHOU
Cpelibl, 0OCO3HaHUE TII00AIBHOIO XapaKTepa SKOJOTMYECKHUX MPOOIEeM, OpUEHTAIUS
HA TPUMCHEHHE MAaTEMAaTUYeCKWX 3HAHWA JUIsi pEemieHHs 3a7ad B 00JacTu
OKpYXaruUlel Cpeapl, IUIAHUPOBAHUE IOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCTIEICTBUM JIJI1 OKPY KAIOIIEH CPEbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAYKHU U OOILIECTBEHHOM MPAKTUKK, TOHUMaHHE MaTeMaTUYeCKON
HAYKHU KakK cepbl UeTOBEUECKOU IEATETbHOCTH, ITANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL PA3BUTHSI IMBUJIA3ALIMM, OBJIAJICHUE SI3BIKOM MAaTEMAaTUKU U MAaTEMATHUYECKOU
KYJIbTYpOU KaK CpPEJCTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIIECTBIISITH MTPOEKTHYIO
Y UCCJIEIOBATENIbCKYIO AEATEIIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.



METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCATIbHBbIE yUeOHbIe 1eHCTBUS

ba3oBrble 1oruyeckue qeficTBUA:

BBISIBJISITh M XAPAaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKH MATEMaTHYECKUX
00OBEKTOB, TIOHATHH, OTHOIIEHWH MEXKIy TMOHATHIMH, (DopMyIupoBaTh
oTmpe/ieleHUs] MOHATHM, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK Kiaccuukaiuu,
OCHOBaHMS J1s1 0000IIEHHS U CPABHEHMSI, KPUTEPUU MTPOBOJIUMOI0 aHAJIN3a;

BOCIPUHUMATh,  (OpMyJIHpoBaTh U  NIPEeOOPa3OBBIBATh  CYXKIACHHUS:
YTBEPAUTEIBHBIC U OTPUIATEIIbHBIC, CIMHUYHbBIE, YaCTHBIE U OOIINE, YCIOBHBIC;

BBISIBIISITh MAaTEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIOJCHUSIX U YTBEPKIACHUSAX, MpeIIaratb KpUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IIPOTUBOPEYN;

JieNaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEAYyKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUECHH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENILHO JI0KA3aTENbCTBA MATEMATUUECKUX YTBEPKIACHHIM
(IpsiMbIE ¥ OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIIUIO, IPUBOIUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BBIBOJIbI;

BBIOMpATh Ccrmocod pemeHuss y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEUICHMs], BHIOUpATh HanboJiee MOAXOAAIIUN ¢ yUETOM CaMOCTOSTEIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarTeabcKue 1eiiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKU WHCTPYMEHT IO3HaHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIOMIME  MPOTHBOpEUYHE,  MpodIieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOEe, (OPMHUPOBATH TUIMOTE3y, APTYMEHTHPOBATH
CBOIO MO3ULIHUI0, MHEHHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0OBAHKE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro 00beKTa, SBJIICHU, IpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 0OBEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETTLHO (POPMYJIMPOBATH OOOOIICHHUS M BBIBOJBI MO PE3yJibTaTam
NPOBENEHHOTO  HAOJIOJIEHUS, MCCIENOBAaHUSA, OLEHHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

POTrHO3MPOBATh BO3MOXKHOE pA3BUTHUE IIPOILIECCa, a TaKKE BbIJIBUIATH
IPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmaumeii:

BBISBJISITh AeUIUTHI MHPOpPMAIIMHU, TaHHBIX, HEOOXOIUMBIX JJIi OTBETAa Ha
BOIIPOC U JJI PELICHUS 3a]a4H;

BBIOMPATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTHU3UPOBATH,
CHUCTEMATU3HPOBATh U UHTEPIIPETUPOBATH HH(OPMAITUIO PA3ITHUYHBIX BUJIOB U (POpM
NpEeACTaBIICHHUS;



CTPYKTYpPUpPOBAaTh MH(POPMAIUIO, TPEJCTABIATh €€ B pPa3IMUHBIX (PopMmax,
WUTIOCTPUPOBATH Tpaduuecky;

OLIEHUBATh Ha/IEKHOCTD UHPOpMAIUH o CaMOCTOSITEIILHO
c(hOpMyTUPOBAHHBIM KPUTCPHSIM.

KoMMyHUKAaTHBHBIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elCTBHUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUIMU U
HEeIsIMUA OOIIeHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M THUCbMEHHBIX TEKCTaxX, JaBaTh TOSICHEHUS II0 XOJy peILIeHUs 3aJiauH,
KOMMEHTHPOBATD MOJYyUYCHHBIM pe3yJIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYILIECTBY OOCYXIaeMON TEMBI,
npoOJjieMbl, pelaeMo 3a7adu, BBICKA3bIBaTh HJCH, HAIlCJICHHBIE Ha TIOUCK
pElIeHUsl, COIMOCTABIATh CBOM CYXKACHUSA C CYXICHUSIMHU APYTUX YYaCTHHUKOB
Jyajaora, OOHApYXKUBATh PA3IUYUe U CXOJCTBO MO3UIIHUHA, B KOPPEKTHOU (opme
bopMyIIMpOBaTh pa3HOTIIACHS], CBOM BO3PAKCHHUS;

MPEACTABIATh PE3YJIbTAThl PEIICHUs 3a/laud, SKCIIEPUMEHTa, UCCIe0OBaHMUSI,
MPOEKTa, CaMOCTOSITEILHO BBIOMpPATH (POpMAT BBICTYIUIEHUS € Y4Y4€TOM 3ajad
MpPE3CHTAIlUU U OCOOCHHOCTEH ay IUTOPHUHU.

PerynsiTuBHbIE YHHBepPcaJbHbIe YueOHbIE 1elCTBUSA

Camoopranusanus:

COCTaBJISATH IIJIaH, aITOPUTM PEIICHUS 3a/1a4d, BEIOMPATh CIIOCO0 pelieHus ¢
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
Y KOPPEKTHPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOW WH(MOpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII UHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEIBLHON  pediieKCHMM  KaK  OCO3HAHMS
COBEPIIIAEMBIX JEUCTBUI W MBICIHTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAJCTh
crocob6amMu CaMOIIPOBEPKH, CAMOKOHTPOJIS TpoIlecca W pe3yibTaTa peIIeHUs
MaTeMaTUYECKON 3a0auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh TMPHU PEIICHUU 3a]1ayH,
BHOCHTHh KOPPEKTHUBHI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB, JIAHHBIX,
HAWJCHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IIEJIN U YCIOBHUAM, OOBSICHATHh MPUYUHBI
JTOCTHOKCHUS WUIH HEJIOCTHIKCHUS PE3YJIbTaTOB JICATCILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAas 1eSITEJIbHOCTD:

MMOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIUBHUIYTBHOM
paboTBl TpHM pEHICHWH YYCOHBIX 3a7a4, NPUHUMATh IIEIb COBMECTHOMU
JeATEeIIbHOCTH, IJIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOThl, paclpenelisiTh



BUJIBI pabOT, TOTOBAPUBATHCS, 00CYKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIBKHUX JIIOJICH

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboTel (0O0CykaeHUsI, 0OMEH MHEHHIA,
«MO3TOBBIC MTYPMBD) U UHBIE), BBIMOJIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICCTBUS C IPYTHUMH YJICHAMH KOMaH/IbI, OIICHMBATh KA4€CTBO CBOETO BKJIAJIa
B OOmUiA TPOAYKT TO KpUTEPHUsIM, CHOPMYIUPOBAHHBIM yYaCTHUKAMHU
B3aUMOJICCTBUSL.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kJjacce oOydyarOIIMICS TOJYYUT CIIEIYIOIINE
IpeIMETHbIE PE3yJIbTaThl MO0 OTACJIbHBIM TeMaM paboyeill mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadajla MaTEMaTUYECKOTO aHATN3a»:

Yucaa v BBIYMCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: PAIIMOHAILHOE YHCIIO, OECKOHEYHas
nepuoguyeckas JapoOb, TMPOLEHTHI, HPPALUOHATBHOE YHUCI0, MHOXECTBA
PAlMOHAJIBHBIX U IEVCTBUTEIBHBIX YUCEN, MOYJb ACHCTBUTEIBHOTO YHUCIIA,;

NPUMEHSTh JpOOM W TPOLEHTHI JJIsI PEHICHUS NPUKIATHBIX 3aJad M3
PAa3IMYHBIX OTPACJIEN 3HAHUUN U PEATbHOU KU3HU;

MPUMEHSTh NMPUOIKEHHBIEC BIYUCIICHUS, TPaBUila OKPYTJICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUM;

CBOOOJHO ONEpHUpPOBaTh MOHATHEM: CTENEHb C LEJbIM I0Ka3aTeleM,
WCIIOJIB30BATh MOAXOAAIIYI0 (hOPMY 3aIMMCH IEHCTBUTEIBHBIX YHCEI JIJIS PEIICHUS
MIPAKTUYECKUX 3a7a4 U IIPEACTABICHUS JAHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOpPEeHb HaTypajbHOMU
CTEIICHHY;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHDb C PAIIMOHAIbHBIM MIOKA3aTENeM;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: JIOTapu(M YWCIa, NECATHYHBIE W
HaTypaJbHBIC JIOTapU(DMBIL;

CBOOOJTHO OMEPUPOBATh MOHATHSIMHU: CHHYC, KOCMHYC, TAHT'€HC, KOTaHTE€HC
YUCJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATHSIMHU: APKCHHYC, APKKOCUHYC U apKTAHI€HC YHMCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPaBEHCTBA:

CBOOOJTHO OIEpUPOBATh MOHSTHSAMHU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIbHBIC YPAaBHEHMS U YPAaBHEHUA-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHSTh PA3JIMYHBIE METONBI PEIICHUS pPAlMOHAIBHBIX H JIPOOHO-
pallMOHANBHBIX YPABHEHUM, NPUMEHATH METOJ HHTEPBAJIIOB [UI PELICHUS
HEPaBEHCTB;



CBOOOJIHO OMEPUPOBATh MOHATHSIMH: MHOTOWIEH OT OJHON TNEepEeMEHHOH,
MHOTOWIEH C IEIbIMUA KOd(pPUImeHTaMu, KOPHA MHOTOYJICHA, IPUMEHSITH JICTICHUE
MHOTOWJIEHa Ha MHOTOYIEH C OCTaTKkoMm, Teopemy be3dy u Teopemy Buera nmns
pelieHus 3aaaq;

CBOOO/JIHO OMEpUPOBaTh TOHATHUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MATpHIA, OMNPEAECIUTENb MAaTpUlbl 2 X 2 W €ro TreOMETPUUYECKUUA CMBICIH,
WCIIOJIb30BaTh CBOMCTBA OMpeNenuTeNiss 2 X 2 i BBIYUCICHHUS €r0 3HAa4YeHUS,
OPUMEHSTh ONPENEIUTENId JUIsl PEUICHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICTTHPOBATh PEANbHBIC CUTYAIH C TIOMOIIBIO CHCTEMbI TUHEHHBIX YpaBHEHUH,
UCCIIEJIOBATh TMOCTPOCHHBIE MOJETH C TOMOIIBI0 MATPHUI] U OINpeAeTUTENeH,
UHTEPIPETUPOBATH TOJYYCHHBIN PE3yJIbTaT;

UCIIONb30BaTh CBOMCTBA [JIEUCTBUM C KOpPHSAMH I IpeoOpa3oBaHUs
BBIPAKCHUH;

BBITIOJTHSATH MPeoOpa30BaHMsl YNCIOBBIX BRIPAKEHUH, COJCPKAIIUX CTETICHU C
paroHATbHBIM TIOKa3aTeNIeM;

UCII0JIb30BaTh CBOMCTBa JorapupmMoB JUTSt npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKEHUN;

CBOOOIHO OMEpUPOBATh MOHATHUSAMHU: HPPAIMOHANBHBIC, MOKAa3aTelIbHBIE U
Jorapu(MUYECKUE YPaBHEHHUS, HAXOIUTh UX PEIICHHS C TIOMOIILI0 PABHOCHIBHBIX
NIEPEX0/I0B WM OCYIIECTBIISS POBEPKY KOPHEH;

MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKHE (HOpMYJIbI I TpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBHIPAKECHUI;

CBOOOJIHO ONEpUPOBATh TMOHITHEM: TPHUTOHOMETPUUYECKOE YypaBHEHUE,
NPUMEHATh  HeoOxoaumble  (OPMYJIBI  JJIi  PEHMIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKHUX YPaBHEHUI;

MOJIEIIUPOBATh pEaIbHBIC CHUTyallMM Ha S3bIKE aiareOphbl, COCTaBIISATH
BBIDAKCHHUS, YPAaBHEHMs, HEPABEHCTBAa IO YCIOBUIO 3aJlayd, HWCCIE0BaTh
MIOCTPOCHHBIE MOJIEIN C UCIIOJIb30BAHUEM armapara aireOphi.

DOyHKUUM U rpaQuKu:

CBOOO/IHO ONEpPUPOBATh MOHATUAMHU: (PYHKIHMS, CIIOCOOBI 3aaHus (pyHKINH,
B3aMMHO O0OpaTHble (QYHKIUH, KoMMo3uIus GyHKUUNA, Tpaduk QyHKIUH,
BBITIOJTHSTH dJIEMEHTapHbIC TPeoOpa3oBanus TpadukoB QYyHKIINH;

CBOOO/IHO OIEPHPOBATh TMOHATHUSMHU: OOJACTH OMPENEICHHUS W MHOYXECTBO
3HauYeHUN (QYHKIWMH, HYJIH QYHKITUH, TIPOMEXYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJHO OIEpUPOBATh TMOHATUSAMU: UETHBIE W HEYETHBIE (DYHKIIHH,
nepuoaudeckue (PyHKIMU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHAMYMbI (DYHKIMHM, HauOOJbIliee W HaWMEHbIIee 3Ha4YeHWEe (YHKIWM Ha
IPOMEKYTKE;



CBOOOJTHO OTMEPUPOBATH MOHATHUSIMH: CTENEHHAs (DYHKIUS C HATYpaIbHBIM H
IeJBIM TOKa3aresieM, T'paduK CTEIEHHOW (PYHKIIMM C HATypadbHBIM M IICJIBIM
nokaszareseM, rpaduk KOpHsS N-oil cTerneHW Kak (yHKIMU OOpaTHOM CTENEeHH C
HaTypaJIbHBIM MOKa3aTeJIeM;

ONEepUPOBATh TOHSATUSIMU: JIMHEWHAs, KBaJpaTU4yHas U APOOHO-JTMHEHHas
(GyHKIMY, BBITIOJIHATE AJIEMEHTAPHOE UCCIIEIOBAHUE U TIOCTPOEHUE UX TPAPUKOB;

CBOOOJIHO ONIEPUPOBATh IMOHATHUSAMH: ITOKa3aTeJIbHAs W JIorapupMHUUYecKas
GyHKIIMU, WX CBOWCTBA M TrpadHKH, HWCIOJB30BaTh MX TpapuKku I pPEIICHHS
YPaBHEHUN;

CBOOOJIHO OMNEPUPOBATh MOHSITUSMH: TPUTOHOMETPUYECKAST OKPY>KHOCTb,
OTIPEICIICHUE TPUTOHOMETPHUICCKHUX (PYHKIIMIA YHCIIOBOI'O apIryMEHTA;

UCIIOb30BaTh Trpaduku (YHKIUHA UISI  HMCCIIEIOBAHHUS IIPOIIECCOB M
3aBUCHUMOCTEH MPHU PEIICHUH 3a7ad U3 JIPYyTHX YUEeOHBIX MPEIMETOB U peallbHOU
YKU3HU, BEIpaXaTh (hOPMYJIaMU 3aBUCUMOCTH MEX/y BEIMUNHAMU;

Havaja MmaTeMaTHUYeCKOIo aHaJIn3a:

CBOOOJIHO ONEPHUPOBATh MOHATHUSAMH: apu(pMeTHUeCKas MW TeoMeTphuecKas
nporpeccusi, 06CKOHEYHO yObIBaIoIasi reoMeTprudecKas MpOrpeccus, JUHSHHBIA 1
SKCIIOHEHIIUAJILHBIN POCT, (DOpPMYyIIa CIIOKHBIX MPOIEHTOB, UMETh MPEICTABICHHUE O
KOHCTAHTE;

UCIIOJIB30BaTh MPOTPECCUM JUIsl PEIICHUS PEAbHBIX 3a7ad IPUKIATHOIO
XapakTepa;

CBOOOJIHO OIIEPUPOBATH IMOHITHUSMHU: TIOCJIEI0BATEIIBHOCTh, CITOCOOBI 3a1aHuUs
MOCJIeI0BATEIbHOCTEH, MOHOTOHHBIE M OTrPAaHUYEHHBIC IMOCIEI0BATEILHOCTH,
MOHUMATh OCHOBBI 3apOXJEHUS MATEMAaTHYECKOro aHaldu3a Kak aHalinu3a
OCCKOHEUHO MaJbIX;

CBOOOTHO OMIEPHPOBATH OHITUSIMU: HEMPEPHIBHBIE (PYHKITUU, TOYKU Pa3pbiBa
rpaduka GyHKIIUH, aCHMIITOTHI Tpaduka QyHKIINH;

CBOOOJIHO OIEpUPOBATh MOHATHEM: (YHKIIMS, HENpephiBHAS Ha OTPE3KeE,
MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX PYHKIUM JIJIs1 pEIIeHUs 3a/aY;

CBOOOJIHO OIICpUPOBATh IOHATHSMH: TIepBas M BTOpas IPOU3BOJIHBIC
dbyHKIMU, KacatenbHas K rpaduky QyHKINH;

BBIYUCIISITh MIPOU3BOJIHBIE CYMMBI, MPOU3BEJECHUS, YACTHOI'O U KOMIIO3UIIUH
NBYX (YHKIMH, 3HaTh MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKITHIA;

UCIIOb30BaTh T€OMETPUUECKUNA U (UBUYECKUM CMBICT TPOU3BOJHON IS
pelIeHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OINEpUpPOBATH  TMOHATHUAMH: MHOXECTBO, OINEpallMu  HaJ
MHO>ECTBaMU;



MCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN armapar AJisl ONUCAHUS PEATbHBIX
MIPOLIECCOB U SIBIICHUM, TP PEUICHUU 3a]1a4 U3 APYTHX yIeOHBIX MMPEIMETOB;

CBOOOJTHO OMEPUPOBATH MOHSATUSAMHU: OIpEACIICHUE, TEeOopeMa, ypaBHEHHUE-
CJIEACTBUE, CBOMCTBO MAaTEMAaTHYECKOI0 00BEKTA, 10Ka3aTeIbCTBO, PABHOCUJIbHbBIC
YpPaBHEHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kjacce o0OydyarOmMIICS MOJYYUT CIEIYIOIINE
PEeIMETHBIE PE3yJIbTAaThl M0 OTACIBbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MaTEMaTUYECKOTO aHATN3ay:

Yucaa v BBIYMCICHUSA:

CBOOOJIHO OTIEPUPOBATH MOHATUIMU: HATYPAIBHOE U II€JI0€ YKCIIO, MHOXKECTBA
HaTypaJIbHBIX U LEJIBIX YHUCEII, UCIIOIb30BaTh MPU3HAKHU JIEIMMOCTH LEIbIX YUCET,
HOJ/l m HOK HaTypalibHBIX 4HMCeN [Jsi PElICHUs 3a/1ad, TPUMEHSTh aJITOPUTM
EBximpna;

CBOOOJIHO ONEPUPOBATh IMOHATHEM OCTaTKa [0 MOJYJIO, 3alUChIBATh
HaTypaJlbHbIC YKCJIa B PA3JIMYHBIX NO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS,

CBOOOJTHO OIEpUPOBATh MOHATHUSMU: KOMIUIEKCHOE YHCIO W MHOXXECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE YMCa B alreOpandeckoil u
TPUTOHOMETPUUECKON (Popme, BHITIOTHATH apuMETHUECKUE OTEepaIliu ¢ HUMH U
n300paxaTh Ha KOOPJAUHATHOM TIJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OTEPUPOBATH TMOHATUSIMH: HPPAIMOHAIBHBIC, MOKa3aTebHBIE H
jJorapuMUYECKUEe HEPABEHCTBA, HAXOAUTh MX PEIIEHUS C  TMOMOIUIBIO
PaBHOCUJIBHBIX MEPEXOJIOB;

OCYILECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHHS;

CBOOOJHO OIMEpUPOBATh TMOHSATHEM TPUTOHOMETPHYECKOE HEPABEHCTBO,
OpUMEHATh  HeoOxonumble  (OPMYJIBI ISl  PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OMEPUPOBATH MOHSATUSIMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOJAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW pallMOHAIbHBIX, UPPALIMOHAJIbHBIX, [TOKA3aTEIbHBIX U
JorapuMUUECcKUX YpaBHECHUN U HEPABEHCTB;

peuiarb paloHalbHbIC, VMppalluOHAIbHBIE, MOKa3aTeJbHbIE,
jJorapu@muyeckue U  TPUTOHOMETPUUECKHUE YPaBHEHHSI W  HEPABEHCTBA,
coAepKalrue MOAYJIA U TapaMeTPBhl;

MPUMEHSTH TpaduuecKre METOAbI JJI PEIICHUs ypaBHEHUN U HEPaBEHCTB, a
TaKXe 3a71a4 C apaMmeTpaMu;

MOJEUPOBATh pEAbHbIE CHUTYyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIpAKEHUS, YPaBHECHUS, HEPABEHCTBA W HUX CHUCTEMbI IO YCJIOBHUIO 3aJayH,



UCCJIEIOBAaTh IIOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHMEM alllapara anreopsl,
VUHTEPIIPETUPOBATD ITOJTYyYECHHBIN PE3YyJIbTAT.

DyHKIUM U rpaQUuKu:

CTpOUTh TpadUKU KOMMO3UIMU (PYHKUUH C MOMOILBIO 3JIEMEHTApHOrO
UCCJIEIOBAHUS U CBOMCTB KOMIIO3UIMU ABYX (DYHKIIMIA;

CTPOUTH F€OMETPUUYECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAUHATHOM
IIJIOCKOCTH;

CBOOOJIHO  OINEpUpPOBaTh MOHATUSAMU: TpaUKU TPUTOHOMETPUUECKUX
byHKIMH;

OPUMEHATh (QPYHKUUU JJI8 MOJEIUPOBAHHUS M HCCIEIOBAHMS PEATbHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4YeCKOro aHajmu3a:

UCIIOJIb30BaTh MMPOU3BOJIHYIO JUIsl UCCIIE0BaHMs (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOJUTh HauOOJbIlIEe U HAMMEHbBIIIEE 3HAYCHUS (DYHKIIMU HENPEPBHIBHOW Ha
OTpE3KE;

UCIIOIB30BaTh IMPOU3BOAHYIO JUI HAXOXKICHUS HAWIIY4YIIEero pELICHUsS B
IIPUKJIAJIHBIX, B TOM YHCIIE COIUAIbHO-O)KOHOMHUYECKHUX, 3a1a4ax, JJIsl ONPEAEICHUS
CKOPOCTHU U YCKOPEHHUSI MPOLECCa, 3aJaHHOr0 (POpMYIION UIIH TpaduKoM;

CBOOOJHO ONEpUpPOBATh MOHATHSAMH: [EPBOOOpa3Has, ONpeneIEHHBIN
UHTErpall, HAXOJIUTh NEpPBOOOpa3HbIE AJIEMEHTApPHBIX (YHKUUNA U BBIYHCIATH
uHTerpan no popmyie Herotona-JIeionuna;

HAXOJUTh TUIOMIAAM MIIOCKUX QUTYP U OOBEMBI TEJl C TOMOUIBIO0 UHTErpasa;

MMETh NPEACTABICHHE O MATEMATUYECKOM MOJEIMPOBAHUM HA IPUMEPE
cocraBieHus nudepeHnaNIbHbIX ypaBHEHUH;

pemaTe NPUKIAAHBIE 3a1a4Md, B TOM YHUCIE COLUAIBHO-3KOHOMHYECKOTO M
¢u3nyeckoro xapakrepa, CpeACcTBaMH MaTeMaTHUYECKOIO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HanmenoBanue pa3ieioB 4 TeM
NPOrpamMMbl

MHOXecTBO JeHCTBUTENIBHBIX YUCEI.
Muorousnensl. PaiinonanbHbele ypaBHEHUS U
HepaBeHCTBA. CUCTEMBbI TMHEHHBIX
YpaBHEHUHU

Oyukuu U rpapuku. CreneHHas QyHKIUSL
C LIeJIBIM MOKa3aTesieM

Apudmerndeckuii KOpeHb N-0if CTENEHH.
WppannonanbHble ypaBHEHUS
[ToxazatenbHast pyHkius. [TokazaTenbHble
ypaBHEHHS

Jlorapudmuueckas QyHKUIUS.
Jlorapugmuueckue ypaBHEHHs
TpuroHoMeTpuveckue BEIpaXKEHUS U
ypaBHEHHUS

[TocnenoBaTenbHOCTH U IPOIPECCUU
HenpepsiBabie pynkimu. [IponsBoanas
[ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTU3aIUs
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

Koan4yecTBo 4acoB
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11 KITACC

Ne
n/n

HanmenoBanue pa3jieiioB 4 TeM
NPOrpamMMbl

Hccnenoanune GyHKINN ¢ TTOMOIIBIO
MIPOU3BOAHOMN

[lepBooOpa3Has u UHTETpa

['paduku TPUrOHOMETPUUYECKUX (PYHKIIHIA.
TpuronomeTpuyeckrue HepaBeHCTBA

WppanroHnansHble, MOKa3aTeIbHbBIC U
norapu(MHIECKUE HEPABEHCTBA

KommnekcHsle uncna
Harypasbnsle u niensie ynucna

CucreMbl palioHaIBHBIX, UPPALMOHATBEHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUI

3amaun ¢ mapameTpamu

[ToBTOpeHme, 0600IIEHNE, CUCTEMATU3AIIHS
3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

KoanuyecTBO 4acos

Bcero

22

12

14

24

10
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12

16

16

136
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padoThI

IIpakTH4eckue
padoThI
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(uudgpossbie)
o0pa3oBaTe/bHbIE

pecypchl

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

* Maremaruka: anrebpa v Hauajia MaTeMaTHYECKOT0 aHaIu3a, FeOMEeTPHs.
Anrebpa 1 Havasla MaTemMaTudeckoro aHanusa, 11 kmacc/ Hukonbsckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u apyrue, AkiimonepHoe o0I11ecTBO
«3narensctBo «lIpocBemenue»

» Maremaruka: anredpa u Hayajga MaTeMaTHYEeCKOTO aHAlIN3a, TEOMETPHUS.
AnreOpa v Hadyalia MaTeMaTuueckoro ananusa, 10 knacc/ Hukonbsckuit C.M.,
[Toranos M.K., PemernukoB H.H. u nqpyrue, AkiimonepHoe o011ecTBo
«M3parenscTBO «IIpocBemienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIS

* Maremaruka: anredpa v Hayajga MaTeMaTHYEeCKOro aHaJIn3a, TeOMETPHS.
Anrebpa u Havana MmaTeMaTudeckoro ananmsa, 11 kmacc/ Hukonsckuii C.M.,
[Toranos M.K., PemernukoB H.H. u apyrue, AkiimonepHoe o011ecTBoO
«3narensctBo «lIpocsemenue»

» Maremaruka: anrebpa v Hauajga MaTeMaTHYECKOT0 aHaIN3a, TEOMETPHSL.
AnreOpa 1 Havasia MaremMaTudeckoro ananusa, 10 kmacc/ Hukonbsckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u apyrue, AkiimonepHoe o011ecTBO

«3narensctBo «lIpocBemienue»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET https://resh.edu.ru/subject/51/



		2023-10-09T09:13:42+0300
	АНО ОС ШКОЛА "ГОРОД СОЛНЦА"




