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VYuebHbIil Kypc «Anredpa W Havajga MaTeMaTHUECKOTO aHAIW3a» SBJSIETCS OJHUM U3 HamboJsiee 3HAYMMBIX B
nporpaMme CpeAaHero oOmero o0pa3oBaHMsA, IIOCKOJBbKY, C OJHOW CTOpOHBI, OH oOecreynBaeT
MHCTPYMEHTAIBHYIO 0a3y A/ U3y4eHHs BCEX €CTECTBEHHO-HAYUHBIX KYpPCOB, a C APYTOil CTOPOHBI, (POPMHUPYET
JIOTHYECKOE U aOCTPaKTHOE MBIIICHHE 00yJaroIuXcs Ha YPOBHE, HEOOXOIMMOM JIIsl OCBOCHUS HH(OPMATHKH,
oOIIEeCTBO3HAHUS, WCTOPHH, CJIOBECHOCTH W [JpYrUX AMCHUIUIMH. B paMkax mgaHHoro y4eOHOTO Kypca
oOyyJaromuecst OBJAJCBAIOT YHHBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HAayKH, KOTopas (GOpMYyIUPYET CBOU
TOCTIIKEHHS B MaTeMaTu4eckoil popme.

VY4eOHblii Kypc anreOpsl M Havyajdl MAaTeMaTHYeCKOTO aHajih3a 3aKJIaJbIBAeT OCHOBY JISl YCIEUTHOTO
OBJIQZICHUS 3aKOHAMU (DU3UKU, XUMHUH, OMOJIOTHUH, TOHUMAaHUSI OCHOBHBIX TCHJCHIUN Pa3BUTUSI SKOHOMHUKH U
OOIIECTBEHHON KU3HH, TI03BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSAX, YBEPEHHO HCIOIB30BATh UX JUIS JaTbHEUIIET0 0Opa30BaHUs U B MIOBCEIHEBHOW KU3HHU. B TO *xe
BpeMsi OBJIaJiecHUEe aOCTPAaKTHBIMH W JIOTHYECKH CTPOTUMH KOHCTPYKIMSIMH aiureOpbl U MaTeMaTHYeCKOTO
aHauM3a pa3BUBAaET YMEHUE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKA3bIBATh
VIBEP)KICHHSI C TOMOMIIBI0 HMHIAYKIMH W PacCyXJaTh JAEAYKTUBHO, HCIIONb30BaTh 0000IIeHne U
KOHKPETHU3AINIO, a0CTparnpoBaHUe U aHAIOTHIO, POPMHUPYET KPEaTHBHOE M KPUTHUYECKOE MBIIIJICHHUE.

B xone um3yuenus yueOHOro kypca «AnreOpa M Hayala MaTEeMaTHMUECKOTO aHaln3a» OO0ydaroliuecs
MOJTyYat0T HOBBIK OIBIT PEHICHHS NPUKIATHBIX 3a/1a4, CAMOCTOSITENIFHOTO TOCTPOCHHS MaTeMaTHYECKHX
MOJIeNell peaJbHBIX CUTYalllid, WHTEPIPETAIMA TIOJyYCHHBIX pPEIICHHUH, 3HAKOMATCS C TpUMepaMu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B TNpPUpPOJE, HAyKe M HMCKYCCTBE, C BBIAIONIMMHCS MaTeMaTHYECKHUMH
OTKPBITUSIMHU U UX aBTOPAMH.

VY4eOHbIi Kypc 0071alaeT 3HAYUTENBHBIM BOCIHTATEIBHBIM TOTEHIIMAJIOM, KOTOPBIA pean3yeTcs Kak
gyepe3 YUeOHBI Marepual, CHOCOOCTBYIOIIMK (OPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHS, TaK H 4epes3
cnenu(uky y4eOHOW  NEATENBbHOCTH, TpeOyromed MPOMOJDKUTENBHOW  KOHIEHTpPAlMd  BHUMAaHHA,
CaMOCTOSITEIIbHOCTH, aKKYPaTHOCTH ¥ OTBETCTBEHHOCTH 32 MOJYYCHHBIN PE3yIIbTaT.

B ocHoBe MeTomMKN 00yUeHHs anredpe W HadalaM MaTeMaTHYeCKOTO aHalHu3a JIEKHUT JesTeTHbHOCTHBIHN
MIPUHIIATI 00YYCHHUSI.

B ctpykType yueOHOTrO Kypca «Anredpa ¥ Hadalla MaTeMaTHYeCKOTO aHAIN3a» BBIICICHBI CICIYIOMINe
cofiepKaTeIbHO-METOAMYeCKre THHUU: «YUuciaa m BerumcieHus», «DyHKOUM W Tpapukm», «YpaBHEHUS H
HepaBeHCTBa», «Hawama MaTemaTnyeckoro aHamm3a», «MHOXKecTBa U JIOTHKa». Bce OCHOBHBIE
COZIePKaTEeIbHO-METOIMYECKIE JIMHUN M3Y4aloTCsl Ha MPOTSHKEHUH JIBYX JIET OOYYeHHS Ha YPOBHE CpPEIHETO
o0mero o0pa3oBaHUs, €CTECTBEHHO IOIOJHSS JAPYr Ipyra W ITOCTENEHHO HACHIIIasCh HOBBIMH TEMaMH H
paznenamu. JlaHHBIA y4eOHBIN Kypc SIBISIETCS MHTETPATHBHBIM, MOCKOJIBKY OOBEAMHSET B ceOe CopepKaHue
HECKOJIBKUX MaTeMaTH4eCKUX NUCLUUIUINH, TaKUX Kak aireOpa, TPUTOHOMETPHs, MAaTeMaTHYECKHH aHalu3,
TEOpHs MHOXKECTB, MaTeMaTH4ecKasi jioruka u npyrue. Ilo mepe Toro kak oOydaromuecs OBIIAIEBAIOT BCE
OoJiee IMUPOKMM MaTEeMaTHYECKUM allapaTtoM, y HHX IOCIEIOBATENFHO (POPMHUPYETCS U COBEPIICHCTBYETCS
YMEHHE CTPOWUTh MAaTEeMaTHYECKYI0 MOJENIb DPEANbHOW CHUTyallud, NPUMEHSATHh 3HAHHSA, ITOJyYCHHBIE HpPU
U3y4eHUH y4eOHOTO Kypca, JJIsl PEHICHUS CaMOCTOSTENIBHO C(HOPMYIHMPOBAHHON MaTeMaTH4YeCKOW 3a1adu, a
3aTeM MHTEPIIPETHPOBATH CBOH OTBET.

ConepxkarenbHO-MeTOqMYecKass JUHHUSA «Yucoa ¥ BBIYUCICHUS 3aBepluacT (OPMUPOBAHUE HABBHIKOB
UCIIOJIb30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOpOe ObIJIO HAYaTO HAa YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUS.
Ha ypoBHe cpeanero ooOmiero oOpa3oBaHHs 0co0Oe BHUMaHUE yaesercss (OpPMUPOBAHUIO HaBBHIKOB
pPalMOHAIBHBIX BBIYMCICHUH, BKIIOYAIONINX B ce0sl MCIOJIb30BaHUE PA3IMYHBIX (OPM 3allMCH YHCIIa, YMEHUE
JenaTh MPHUKHUIKY, BBITOJHATh NPUOIMKEHHBIC BBIYMCICHUS, OLIEHUBATh YHCIIOBBIC BBIpaKeHUs, paboTaTh C
MaTeMaTHYeCKUMU KOHCTaHTaMHU. 3HAaKOMbIE 00Y4arOLMMCsI MHOXKECTBA HATypalIbHBIX, LIEbIX, PALIMOHAIBHBIX
U JIEUCTBUTEIBHBIX YUCENl JOMOJHIIOTCS MHOXECTBOM KOMIUIEKCHBIX YHCeNl. B KakoM M3 3THX MHOXECTB
paccMaTpUBAIOTCSl CBOWCTBEHHBIE €My CHelM(pUUECKHe 3a/laud U OIepalyu: JeJieHHe Halello, OlepupoBaHue
OCTaTKaMH Ha MHOXKECTBE IIEJbIX YHUCEN, OCOOble CBONCTBA pAalMOHATIBHBIX M HMPPALMOHAIBHBIX YHUCEl,
apu(pMeTHYEeCKHe OTepalli, a TAKKe U3BJICUEHNE KOPHs HAaTYpalbHOM CTENEHH Ha MHOXECTBE KOMIUIEKCHBIX
yucen. brnaromaps mocienoBaTeNbHOMY pacCIIMPEHUI0 KpPYyra HCIHOJb3YEMBIX YHCEl M 3HAKOMCTBY C
BO3MOJKHOCTSIMH MX NPUMEHEHMs Ul pelIeHHs pa3iIMyHbIX 3a/1a4 (GOpMHpYETCs MPEACTaBICHUE O €IUHCTBE
MaTeMaTUKH KaKk HAayKu U e€ poJiM B TOCTPOCHUH MOJENedl peaJlbHOr0 MHUpa, IIHPOKO HCIOJIB3YIOTCS
0000111eHNE ¥ KOHKPETU3aIHsl.

JIunus «YpaBHEHUS U HEPABEHCTBa» PeaI3yeTcsl Ha MPOTSHKEHUH BCEro 0OydeHHs Ha YPOBHE CPEIHETO
oOmiero 00pa3oBaHHWs, TOCKOJBKY B KaxkaoMmM paszzene [IporpamMmbl  MpeaycCMOTPEHO — peLICHHE




COOTBETCTBYIOIINX 3aJady. B pesynbraTe oOyyarommuecss OBJAJEBAIOT pa3IMYHBIMH METOJAMU PELICHHS
palMoOHANBHBIX, UPPAIMOHAIBHBIX, MOKA3aTeIbHbIX, JIOTAPU(PMUUECKUX U TPUTOHOMETPUYECKHX YPaBHEHH,
HEPABEHCTB M CUCTEM, a TAKXKe 3a/1a4, CoAep KallluX rnapameTpsl. IlomydeHHble yMEHHSI IIUPOKO UCIIOJIb3YIOTCS
IPU HCCIENOBaHUM (YHKIHMHA C TOMOLIbIO TMPOWU3BOJHOM, NMPHU pEIICeHWH MPHUKIAAHBIX 3a7ad ¥ 3a7ad Ha
HAXOXJCHUE HAaUOOJIPIINX M HAaUMEHBIINX 3HAa4eHU (QyHKIuH. JlaHHAs conxepkaTenbHast JTUHHUSA BKIIOYAET B
ce0s1 Takke (POPMHPOBAHWE YMEHHH BBIMOJHATH pacuéTsl 1o (opmynam, mpeoOpa3oBaHUs PALMOHAIBHBIX,
UPpPAaLMOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAKEHUH, a TaKKe BBIPAKEHUN, COAEpXKAlUX CTENEHU H
norapumel. braromaps u3ydeHHIO anreOpanveckoro MaTepualia MPOUCXOMUT JajbHEWIlee pa3BUTHE
ATOPUTMUYECKOTO M aOCTPAaKTHOTO MBIIUICHUS OOydJarommxcsi, (HOPMUPYIOTCS HABBIKH JEIyKTHBHBIX
paccyxaeHuid, paboTbl ¢ CHMBOJIbHBIMU (popMamu, PeCTaBICHHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE
paBeHCTB M HepaBeHCTB. AnreOpa mpemiaraet 3QQEeKTUBHbIE HHCTPYMEHTBI Ul PEIICHHUS MPAKTUYECKUX H
€CTECTBEHHO-HAY4HbIX 3a/1a4, HaIJISIIHO IEMOHCTPUPYET CBOU BO3ZMOYKHOCTH KakK S3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JUHUA «DyHKIUU M TIpa@UKHW» TECHO NEpPEIUIETaeTCs C JIPYTrUMH
JUHUSAMHU y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBbICIIE 33/1a€T MOCIIEI0BAaTEIbHOCTh U3yUEHHs] MaTepHaa.
N3ydeHue cTeneHHOM, MOKa3aTeabHOM, Jorapu(MUYecKO U TPUTOHOMETPUYECKUX (YHKIMM, UX CBOMCTB H
rpauKoB, UCHIOJIB30BaHNE QYHKUUN JJI PEelIeHus 3a7ad U3 APYruX y4yeOHBIX MPEJIMETOB U peanbHOMN JKU3HU
TECHO CBSI3aHO KaK C MaTeMaTHYEeCKUM aHaJIM30M, TaK M C pEelIeHHeM ypaBHEHHMH W HepaBeHCTB. [Ipu 3Tom
0osbIIOe BHMMaHuEe yaenseTcss (OpMHUPOBAHUIO YMEHHUS BbIpaXaTb (GOpMyJaMH 3aBUCHMOCTH MEXIY
pa3IMYHBIMU BEJIWYUHAMM, HCCIENOBaTh MOJY4YeHHbIE (YHKIMHM, CTPOUTHh HUX rpapuku. Marepuan >Toi
coJiep’KaTeIbHON JIMHUU HAalleJIeH Ha Pa3BUTHE YMEHHM M HaBBIKOB, MO3BOJISIOLIIMX BBIPAXKaTh 3aBUCUMOCTHU
MEXAYy BEIMYMHAMU B pa3IMyHON (opme: aHaIuTHUecKOHM, Tpaduueckoil u cioBecHoil. Ero wusydenue
CIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS], CIIOCOOHOCTH K OOOOIIEHWIO W KOHKPETH3AIHH,
WCIIOJIb30BAHNIO aHAJIOTUH.

CopnepxarenpHast nuHUS «Hauana maremMaTHyeckoro aHain3a» MO3BOJIET CYIIECTBEHHO PaCIIUPHUTH
Kpyr Kak MaTeMaTHYeCKUX, TaK U MPUKIATHBIX 33/1a4, JOCTYIMHBIX 00Yy4arolUMCs, TaK KaK y HUX MOSBISETCS
BO3MOKHOCTh CTPOUTH T'Pa(UKH CIOKHBIX (QYHKLHH, ONPENeNATh UX HauOOJbIINE U HAUMEHbIINE 3HAYCHMS,
BBIUUCIIATh IUIOIAAM (GUIYp M OOBEMBI TeJd, HAXOAWUTh CKOPOCTM M YCKOpeHHUs npoieccoB. JlanHas
coJiepKaTebHas JUHUSA OTKPHIBAET HOBBIE BO3MOKHOCTH IOCTPOEHHUS] MAaTEMAaTUYECKUX MOJENEH pealbHbIX
CUTyallUd, TO3BOJISIET HAXOQUTh HAWIydlllee pEHIeHHe B TMPUKIAJHBIX, B TOM YHCIE COLUAJIBHO-
HSKOHOMHYECKHUX, 33Jadax. 3HAKOMCTBO C OCHOBAaMHM MAaTEMaTHYECKOTO aHallu3a CIIOCOOCTBYET pPa3BUTUIO
a0CTpakTHOro, (POPMAIBHO-JIOTUYECKOTO U KPEAaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHHH pacro3HaBaTh
IIPOSIBJICHUSl 3aKOHOB MAaTEMATHUKU B HayKe, TeXHHMKe U UCKyccTBe. OOydaroliuecs y3HAIOT O BbIJAIOILUXCS
pe3yibTarax, HOJYYEeHHBIX B X0JI€ pa3BUTHS MAaTEMAaTUKU KaK HayKu, U 00 UX aBTOpax.

CopnepxaTenpHO-MeTOAMYECKast JTMHUSA «MHOKECTBa M JIOTHKa» BKJIIOYAET B CEO0sl AJIEMEHTHI TEOpHUU
MHOJKECTB U MaTeMaTHYECKON JIOTUKU. TeopeTHKO-MHOKECTBEHHbIE IPEACTaBIECHUS IPOHU3BIBAIOT BECh KYpC
IIKOJBHOM MaTeMaTHUKU W Ipe[JaraloT HauOoyiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIOIIMNA BCE pPa3/enbl
MaTeMaTUKU U €€ MPUJIOKEHUH, OHU CBS3BIBAIOT Pa3Hble MaTeMaTUYECKUE AUCLUIUIMHBI U MX NPUIOKEHUS B
enuHoe 1enoe. I1oaToMy BakHO J1aThb BO3MOKHOCTh OOY4YarOLIEMYCsl TOHUMATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK COBPEMEHHOM MaTeMaTUKU M MCIIOJIb30BaTh €ro JJIsi BBIPQKEHUS CBOUX MbICIe. JIpyruM Ba)KHBIM
IPU3HAKOM MAaTeMaTHKH KaK HayKd CIEAyeT IpU3HaTh CBOMCTBEHHYIO €W CTpOroctb OOOCHOBaHUH H
Clle/IOBaHUE ONpEACIAEHHBIM IpaBUJaM IOCTPOEHHUS  JIOKAa3aTeIbCTB. 3HAKOMCTBO C  3JIEMEHTaMHU
MaTeMaTU4YeCKOM JIOTMKHM CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBILIUICHUS OOYYaroIUXCs, MMO3BOJIET UM
CTPOMTH CBOU PACCYKJIEHHS HA OCHOBE JIOTMUYECKUX MpaBuil, (GOPMHUPYET HABBIKU KPUTUUECKOTO MBILILICHUS.

B yuebHoM Kkypce «Anrebpa M Hadajga MaTeMaTU4YeCKOIO aHajlu3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTH4YeCKOTO MOJEIMPOBAHUS, KOTOpbIE TPU3BaHBl CHOCOOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB
MOCTPOEHMSI MOJIENIEH pealbHbIX CUTYyallui, MCCIIEOBAaHUS ITHX MOJeNel ¢ MOMOIIBIO amnmnapara anredpsl U
MaTEMaTHYECKOr0 aHajIu3a, UHTEPIPETALNN MOIYYEHHBIX PE3YJIbTAaTOB. Takue 3aJaHus BIUIETEHBI B Ka)KJbIi
U3 Pa3JiesIoB MPOrpaMMbl, MOCKOJBKY BECh MaTepuasl y4eOHOro Kypca HIMPOKO HCIIOJIb3YeTCs JUIS pelleHHs
OPUKIAAHBIX 3agad. [lpu  pelleHMH pealbHBIX NPAKTUYECKUX 3agady  oOydaroliuecs pPa3BUBAIOT
HaAOJII01aTeNIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BATh AHAIOTHIO,
0000111aTh 1 KOHKPETU3UPOBATH NpobiaeMy. JleaTeabHOCTb 10 (POPMUPOBAHUIO HABBIKOB PEILIEHUS MTPUKIIAIHBIX
3aJjau OPraHU3yeTcsl B MPOLECCe M3YYeHHs] BCeX TeM Y4eOHOro Kypca «Anrebpa M Hayala MaTeMaTHYECKOTO
aHaJIN3ay.




Ha usyuenue yuebHOrO Kypca «Anrebpa M Hadajga MaTeMaTUYeCKOTO aHaIn3a» OTBOAMUTCS 272 daca: B

10 xkitacce — 136 vacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B HEZIEIIO).
COILEPXAHUE OBYUEHUA
10 KJIACC

Yucsia 1 BBIYUCIECHUS

Panmonaneueie yncna. OOBIKHOBEHHBIC U ACCATUYHBIC IPOOH, TIPOIIEHTHI, OECKOHEUHBIC TIEPUOINICCKIEC
npo6u. [Ipumenenne qpooeii v MPOIEHTOB IS PEIICHUS TPUKIIATHBIX 33124 U3 PA3IMUHBIX OTpaciieil 3HaHUH
peanbHOM KU3HHU.

JleictButenbHble 4HuCa. PanuoHanbHbIE M UppallMOHAIBHBIE 4Yucla. ApU(METHUUECKHE OTEpaluu C
NEHUCTBUTENBHBIMU YncIaMu. Moayib EHCTBUTEILHOTO YKCIa U ero cBoicTBa. [IpubmmkEHHbIC BRIYUCIICHHUS,
MpaBUJia OKPYTJICHUS], TPUKUKA U OLICHKA PE3yJabTaTa BHIYUCICHHI.

Crenenp ¢ mensiM mokazateneMm. bunom Hetorona. Mcmonp3oBanue moaxofsmiedi ¢GopMmbl 3amucu
JNEHUCTBUTENBHBIX YUCEN IJIsl PEIICHUS IPAKTUYECKUX 3a/1a4 U MIPEACTABJICHUS JTaHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTETNIEHU U €r0 CBOMCTBA.

CrerneHpb ¢ pallMOHATIBHBIM TOKa3aTeIeM U €€ CBOMCTBA, CTETIEHb C ICUCTBUTEIILHBIM MTOKa3aTeJIEM.

Jlorapudm uucmna. CoiictBa jorapudma. JleciTuuHbIe U HATypaIbHBIC JIOTApU(PMBI.

CuHyC, KOCHHYC, TaHT€HC, KOTAHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC U apKTaHTeHC
YHUCJIOBOTO apryMEHTa.

YpaBHeHusi 1 HEPaBEHCTBA

ToxxmecTBa W TOXIECTBEHHBIE NpeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHHsS. PaBHOCWIbHBIE
yYpaBHEHUS U YpaBHEHUS-CIeACTBUS. HepaBeHCTBO, pelieHne HepaBeHCTBRA.

OCHOBHBIE METOJIbI PEIICHUS ENBIX U IPOOHO-pAIIMOHAILHBIX YPaBHEHUH M HEPAaBEHCTB. MHOTOUJICHBI
OT OJHOM mepeMeHHOW. JleleHne MHOTOYJIEHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousneHsl ¢
nensiMu koddpunnentamu. Teopema Buera.

[TpeoOpazoBaHust YHCIOBBIX BRIPAKEHUH, COJIEPIKAIINUX CTETICHH U KOPHH.

Hppaumnonansusie ypaBHeHHs. OCHOBHBIE METO/IbI PEIIEHUS UPPALUOHATIBHBIX YPABHEHUI.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PEIECHUS NTOKA3ATEIbHBIX YPAaBHEHHM.

[IpeobpazoBaHue BhIpaKEHUN, CONEPIKAIINX JOTAPHU(PMBI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEIIeHUS Jorapu(PpMUUECKUX YpaBHEHUH.

OcHoBHble TpUroHoMerpuueckue @opmynsl. IIpeoOGpa3oBaHne TPUTOHOMETPUUYECKUX BBIPAKEHUH.
Pemienne TpuroHOMETpUYECKUX YpaBHEHUH.

Pemienne cucreM JHMHEHMHBIX ypaBHEHUH. MaTpuia CHUCTEMbl JMHEUHBIX ypaBHEHHH. OnpenenuTelib
MaTpulbl 2X2, €ro reoMETPUYECKHMI CMBICI W CBOWCTBA, BBIYMCIECHHE €ro 3HA4YEHHs, IPUMEHEHUE
ONpPENEIUTENs JUIsl PELICHUs] CUCTEMBbl JIMHEWHBIX ypaBHEHMU. PenieHue NmpukiagHbeIX 3a7ad ¢ HOMOULIBIO
CUCTEMBI JIMHEWHBIX ypaBHeHU. VMccneqoBanne NOCTPOEHHOM MOJIENH C IIOMOIIBIO MAaTPULL U ONIPEAEIIUTEICH.

[TocTpoeHre MareMaTMuecKUX MOJEIEH peabHOM CHUTyallud C IOMOIIbIO YPABHEHUU W HEPABEHCTB.
[IpumeHeHne ypaBHEHUN M HEPABEHCTB K PEIICHHIO MaTeMaTHYECKHX 3aJa4 M 3a/1a4 U3 Pa3IMYHbIX 00JacTei
HayKHU U peaIbHOU KU3HH.

DyYyHKUUM U TPaPUKHU

OyHKIMs, crnocoObl 3aganus GyHkuuu. B3anmuo oOparubie pyHkuuu. Kommnosunus gynkuuit. I'paduk
byHKIMH. DieMeHTapHbIe npeoOpa3oBaHus rpauKoB G yHKIIHA.

Obnactp ompeneneHUss W MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu dynkuuu.  [IpomexyTtku
3HAKOMOCTOSIHCTBA. UETHbIe W Heu€THble PyHKIUU. [lepuonuyeckue ¢yHkuu. [IpoMexyTku MOHOTOHHOCTH
¢byHkuu. Makcumymbl ¥ MUHUMYMBI (yHKIMUA. HauOonbiiee u HauMeHblllee 3Ha4eHHWs (DYHKIHH Ha
MIPOMEXKYTKE.

JluneiiHasi, KBaApaTH4HAs W APOOHO-TMHEHHAs (QYHKIMHU. DJIEMEHTApHOE MCCIENOBaHUE M TOCTPOCHUE
UX IrpauKoB.

CrenenHas ¢QyHKIMS C HATYpalbHBIM M IENbIM MokazaTteneM. EE cBoiictBa u rpaduk. CBoiicTBa u
rpaduk KopHs N-0¥ cTeneHu Kak GyHKIuU oOpaTHON CTENeHH ¢ HATYpaJbHBIM MOKa3aTeIeM.

[TokazarenpHas u snorapupmudeckas (GpyHKIUU, X cBoiicTBa U rpaduku. Mcnomp3oBanue rpaduxoB
GyHKUIUH U1 pelieHus] ypaBHEHUH.

Tpuronomerpuyeckass OKPYKHOCTb, OIpPENEICHHE TPUTOHOMETPHUECKUX (QYHKIUNA  YHCIOBOTO
aprymMeHra.




OyHKIIMOHANBHbIE 3aBUCHMOCTH B pEAIbHBIX IMpolleccax M sBICHUSAX. ['papuku  peanbHBIX
3aBUCHMOCTEH.

Havyana maTeMaTH4ecKoOro aHajmsa

[locnenoBarenpHOCTH, CcIOCOOBI 3aJjaHMsl IMOCHEAOBaTeNbHOCTEH. MeTol MareMaTH4ecKo MHAYKLUU.
MOHOTOHHBIE U OTrpaHUYEHHBIE MOCJIEI0BATENbHOCTH. VICTOpHsS BO3HUKHOBEHHUS MAaTEMaTHYECKOIO aHalIu3a
KaK aHaJIn3a OECKOHEYHO MaJbIX.

Apudpmernueckass W TreoMeTpUYecKass Iporpeccud. beckoHeuyHO yObIBaromasi reoMeTpuvecKast
nporpeccusi.  CymMma  OECKOHEYHO  yOBIBAIOIIEM  TeOMETpUYECKOW  mporpeccuu.  JIuHelH®BId U
SKCHOHEHIMANbHBIM pocT. Yuciao e. PopMmyna CIOXKHBIX HPOLEHTOB. lcmnonb3oBaHWe MpOrpeccuu Jyis
pelIeHUs pealibHBIX 3ajjau MPUKIAJHOTO XapaKTepa.

HenpepeiBHble GyHKIMK 1 ux cBoiicTBa. Todku pa3zpsiBa. AcMMNTOTHI TpadukoB QyHKIMA. CBoiicTBa
GbyHKIMH HEempephIBHBIX Ha OTpe3Kke. MeToj MHTepBAIOB Ui PEUICHUs HepaBeHCTB. lIpuMeHeHne CBOMCTB
HEeNpepbIBHBIX (PYHKIUHN AJIs peleHus 3a1au.

[lepBass u BTOpas mpousBojHble (yHKUMH. OnpeneneHue, reoMeTpUYecKUd M (PU3NUECKUH CMBICIT
MIPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKIIHH.

[IpousBoHbIe 3neMeHTapHbIX GyHKIMH. [Ipon3BoaHas cyMMBl, IPOU3BEAECHMS], YACTHOTO ¥ KOMIIO3UIIUU
GyHKIMH.

MHo:kecTBa M JIOTHKA

MHo3xecTBO, omnepanuu HaJ MHOXKECTBAMM U UX cBoicTBa. [uarpammsl Oitnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO armapara JUlsl ONKMCaHUs pealbHbIX MPOLECCOB U SIBJICHUMN, MPU pEIIeHUU 3a/ad
U3 IpYTUX y4eOHBIX MTPEIMETOB.

Omnpenenenue, TeopemMa, CBOWCTBO MaTeMaTUYecKOoro OO0beKTa, CIEeACTBHE, JOKa3aTelbCTBO,
PaBHOCHUJIbHBIE YpaBHEHUSI.

11 KJIACC
Iloemopenue
Mmuozounenwi
MHorouseHsl OT OJHOM NEPEMEHHON M HECKOJIbKUX nepeMeHHbIX. Teopema besy. Cxema ['opHepa.
CuMMETpHUYECKHE U OJTHOPOIHBIE MHOTOWICHBI. Y PaBHEHHS BBICIIUX CTEIICHEH.
Cmenenu u kopnu. Cmenennvle pynkyuu

[TonsiTue KOpHS n- CTENEHH M3 ACHUCTBUTEIBHOTO YHCIIA. dDyHKuHHYZW , UX CBOHMCTBa M TpaduKw.
CpoiicTBa KopHs n-i cteneHu. [IpeoOpa3oBanue BhIpaKEHUM, conepkammux paaukaibl. O000IeHHe MOHIATHS O
MoKasarese CTEleHHu.

Crenennsle ¢pyHKIMH, UX cBoicTBa U rpaduku. JuddepenunpoBanue u uHTerpupoBanue. M3pieueHue
KOpHEil 7-11 cTeneHu U3 KOMIUIEKCHBIX YHCEl.

IHokazamenvnasn u nozapugpmuueckan ynkyuu
[TokazarenbHas QpyHKLUA, ee cBoiicTBa U rpaduk. [lokazaTenbHble ypaBHEHUS! U HEPABEHCTBA.

[Tonstue norapupma. dyukmus y = log X, ee cBoiictBa u rpaduk. CpoiicTBa sorapupmos.
Jlorapudmudeckue ypaBHeHUs: W HepaBeHCTBa. JuddepeHnnpoBanue mnokazaTeabHOH U JorapudMuYecKkoi
(b yHKIHIA.

Ilepsooopaznasn u unmezpan
[TepBooOpa3Has u HeonpeaeneHHbIM nHTerpail. OnpeneaeHHbIN HHTErpal, €ro BRIYMCICHUE U CBOMCTBA.
Brrauciienue miomnianeit miockux ¢puryp. [lpumepsl mpuMeHeHHs HHTErpaia B GU3UKE.
Inemenmul meopuu 6epoAMHOCMEN U MAMEMAMUYECKOI CMAMUCMUKU
BepostHocTs 1 reoMeTpus. He3aBucuMble MOBTOPEHUS UCTIBITAHUN ¢ IByMs McxogamH. CTaTUCTHYECKUE
MeToibl 00paboTku nHpopmanmu. ['ayccoBa kpuBasi. 3aKOH OOJIBIINX YUCEIL.
Ypasenenus u nepasencmea. Cucmemsl ypasnenuit u HepageHcme
PaBHOCUIBbHOCTE ypaBHeHHH. OOmME METObl pElIeHUs ypaBHEHUN. YpaBHEHHS C MOIYJISMHU.
UppatnmonansHble ypaBHeHus. Jloka3aTenbCTBO HEPABEHCTB.
Pemenue parmoHansHBIX HEPABEHCTB € OJIHOM nepemeHHoi. HepaBeHcTBa ¢ Monynsmu. pparnmonanbHbie
HEpaBEHCTBA. YPaBHEHHS U HEPABEHCTBA C JBYMsI epeMeHHBbIMU. J[M0(haHTOBBI ypaBHEHUSI.
Cucrembl ypaBHeHUW. YpaBHEHUS U HEPABEHCTBA C MapaMeTPaMHu.
Oboowarouwiee noemopenue (16 uacoe).




IlepBooOpa3Has u HeonpeaeaeHHbIH uHTerpan. OnpeneneHHbd HHTErpan. CBoiicTBa KOpHS N-if CTENECHH.
[Tpeobpa3oBaHne BEIpaKEHU, COACPIKAIIMX PAJUKAIbI.

Crenennbie (¢GyHKUMH, WX cBoiictBa u rpaduku. [lokazatenpHble ypaBHeHHs. Iloka3arenbHble
HEPaBEHCTBA.

CpoiictBa gorapudmoB. Jlorapupmudeckne ypaBHeHHs U HepaBeHCTBa. JluddepennupoBanue
MOKa3aTeIbHOMN U JorapupMUIECKON QyHKIUH.

OOme MeTonapl pelIeHUs ypaBHEHHMH. YpaBHEHHUS ¢ MoayiasiMu. HppauuoHanbHble  ypaBHEHHS M
HEPABEHCTBA. Y PAaBHEHMS U HEPABEHCTBA C IapaMeTpaMHU

[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYUEBHOI'O KYPCA «AJI'EBPA U HAYAJIA
MATEMATUYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJIHEI'O
OBILEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:k1aHCcKOro BOCIMTAHUSA:

c(OpPMHUPOBAHHOCTh T'PAXJAAHCKON MO3UIMHN OOYy4aroUIerocss Kak aKTHBHOIO U OTBETCTBEHHOI'O 4JIEHA
poccuiickoro oOmuiecTBa, NPEACTABIEHWE O MaTEeMaTHYEeCKUX OCHOBaX (YHKIIMOHMPOBAHMS pPa3IMUHBIX
CTPYKTYp, SIBI€HUH, Mpolenyp TpakJaHCKOoro oOmiecTBa (BbIOOpBI, ONPOCHI M JIPYro€), yMEHHue
B3alMO/ICHCTBOBATh C COLMAIbHBIMU HHCTUTYTAMH B COOTBETCTBUHU € UX (YHKIMSIMHU U Ha3HAUEHUEM;

2) IaTpMOTHYECKOT0 BOCIIUTAHUSA:

c(OpPMHUPOBAHHOCTh POCCUNCKON IpakIaHCKOM MIAEHTUYHOCTH, YBAXKEHUS K MPOIIJIOMY M HACTOSIIEMY
POCCUICKON MaTeMaTHKH, [IECHHOCTHOE OTHOUIEHUE K JOCTHKEHUSAM POCCUUCKMX MAaTEMAaTUKOB M POCCUICKOMN
MaTeMaTH4eCKON IIKOJIbI, HMCIOJb30BAaHUE 3TUX JOCTHIKEHHM B JpYrux HaykaX, TEXHOJOrHsX, cdepax
HSKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHE TYXOBHBIX IIEHHOCTEH pocCcHiicKOro Hapoja, c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS,
STHUYECKOI0 TMOBEACHUS, CBS3aHHOTO C MPAKTUYECKHM MPUMEHEHUEM JOCTHKEHUNH HAyKU U JIeATEIbHOCTHIO
yu€HOro, 0CO3HaHME JIMYHOTO BKJIAJa B IOCTPOEHHE YCTOMYMBOIO OyAyIEro;

4) 3cTeTMYEeCKOr0 BOCIIUTAHMSI:

ICTETUYECKOE OTHOIIEHHE K MMpY, BKJIIOYAs ICTETUKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/a4, pEIICHUH, pPacCy)KIECHUH, BOCIPUUMYHMBOCTb K MaTEMATUYECKUM AacCIEKTaM pAa3JIMYHBIX BHJIOB
UCKYCCTBa;

5) pusnveckoro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh yMEHHUS IMPUMEHATh MaTeMaTH4YeCKUe 3HAaHUS B MHTEpecax 3J0pOBOIO U
Oe3omacHoro ooOpasa >KM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3[0pOBbIO (340pPOBOE IHUTaHHE,
cOalaHCUPOBAHHBI PEXUM 3aHATHM M OTIbIXa, peryispHas (u3ndecKkas aKTHUBHOCTb), (PU3HUECKOE
COBEPUICHCTBOBAHUE IIPU 3aHATHUAX CIIOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TpYyAY, OCO3HaHHE LIEHHOCTH TPYJOJOOUs, HHTEpeC K pPa3IudHbIM chepam
npo(eCCUOHANIBHON JIEATENIBHOCTH, CBA3aHHBIM C MaTeMaTHKOW M €€ NPHIIOKEHUSIMM, YMEHHE COBEpIIATh
OCO3HaAHHBIN BBIOOpP Oyayluell npodeccun U peann30BbIBaTh COOCTBEHHbIE XKU3HEHHBIE IJIaHbl, TOTOBHOCTh U
CIOCOOHOCTh K MaTeMaTHMYecKOMy OOpa30BaHMIO M €amMOOOpa30BaHUIO Ha MPOTSDKEHUM BCEM JKM3HW,
TOTOBHOCTH K aKTUBHOMY YYaCTHUIO B PEIICHUH ITPAKTUYECKUX 3a7a4 MaTEMaTHUECKOM HAIPaBICHHOCTH;

7) 3KOJIOrH4eCKOr0 BOCIIMTAHMA:

C(OPMHUPOBAHHOCTh 3KOJIOTUYECKON KyJIbTYPbl, HNOHHMMAaHME BIUSHHUS COLMAIbHO-3KOHOMHYECKUX
IPOIIECCOB HAa COCTOSIHUE MPUPOJHONM UM COLMAIBbHOM Cpesibl, OCO3HaHUE TJ00AJBHOIO XapakTepa
HKOJIOTUYECKUX MpoOIeM, OpHeHTalMs Ha NPUMEHEHHE MaTeMaTHYeCKUX 3HaHWMW JUIs pelleHds 3a7ad B
001acTH OKpyXXaromleil cpenpl, NMIaHUPOBAHUE IOCTYNIKOB M OIIEHKM HX BO3MOXXHBIX TOCIEACTBUN IS
OKpYKaroLIEn Cpe.ibl;

8) HeHHOCTH HAYYHOr0 NNO3HAHUS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
OOIIEeCTBEHHON MpPAaKTUKH, MOHMMAaHHE MaTeMaTHYeCKOM HAyKdh Kak cgepbl 4eIOBEYECKOW NesITeIbHOCTH,
9TanoB €€ pa3sBUTUSA W 3HAYMMOCTH JUISl Pa3BUTHs LMBWIM3ALMHU, OBJAJACHUE S3bIKOM MaTEMaTUKH H
MaTEMaTUYECKOW KYJIbTYpOM KakK CpEACTBOM II03HAHUS MHUpA, TOTOBHOCTb OCYHIECTBJIATH INPOEKTHYIO U
HCCJIE0BATENBCKYIO AEATEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATHI




Ilo3naBaTebHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble oruyeckue a1ecTBus:

BBISIBIISIT M XapakTepU30BaTh CYIICCTBEHHBIC MPU3HAKKM MAaTEMAaTHYECKUX OOBEKTOB, TIOHATHUH,
OTHONIICHUI MEXKIY IOHATUSAMHU, (OPMYITHPOBATH OIPEACICHHS TMOHSTUH, YCTaHABIWBATH CYIICCTBEHHBIN
MPU3HAK KJIacCH(PUKALMU, OCHOBAHUS [T 0000IICHUS M CPABHEHUSI, KPUTEPUH MTPOBOAUMOTO aHAIIN3A;

BOCIPUHUMATh, (OPMYIUPOBATh M NMPEOOPA30BBIBATH CY)KICHHS: YTBEPAMTENbHbIE M OTPUIATEIIbHBIC,
€IMHUYHbIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBIISITh MATEMATUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TIPOTHBOpeYMs B (akTax, TaHHBIX,
HAOJIOJICHUSX U YTBEPKACHUSX, MPEAJIaraTh KPUTESPUH JUTS BBISBIICHUS 3aKOHOMEPHOCTEH 1 TIPOTHUBOPEUHIA;

JIeNIaTh BBIBOJIBI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHJYKTUBHBIX YMO3aKIIIOUECHUMH,
YMO3aKJIFOUEHUH 10 aHAJIOTHU;

IIPOBOJUTH CAMOCTOSITEJIBHO ~ JIOKA3aTEJIbCTBA MAaTEMAaTUYECKUX YTBEPKAECHUM (NpsMblE U OT
MPOTUBHOTO), BBICTPAMBATH APTYMEHTAIMIO, MPHUBOIUTH NPHUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CY)KJICHHS M BBIBOJIBI;

BBIOMpATh Croco0 perieHusl ydeOHOM 3a7auu (CpaBHUBATh HECKOJIBKO BapHMaHTOB PELIEHMs, BbIOWPATh
HauboJee NOAXOAAIUHN C YUETOM CAaMOCTOSATEIbHO BbIAECIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBare/bCKkue 1eHCTBUA:

HCII0JIb30BAaTh BOIPOCHI KaK MCCIEA0BAaTENbCKUII MHCTPYMEHT IO3HAaHUA, (POPMYIHPOBATH BOMPOCHI,
¢bukcupyolue MNpoTUBOpeYne, NpodieMy, YCTaHABIMBATh HCKOMOE W JaHHOE, (opMUpOBaTh THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UINI0, MHEHHE;

MPOBOJUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCIEIOBAaHUE TI0 YCTAaHOBJIEHHIO
0COOEHHOCTE MaTeMaTu4ecKoro o0beKTa, IBJICHHUSI, MPOIlecca, BBIIBICHUIO 3aBUCUMOCTEN MEX Iy 00bEeKTaMu,
SIBIICHUSIMHU, TIPOIIECCAMU;

CaMOCTOSITENIFHO (popMyaupOBaTh 000OIIEHUS W BBIBOJIBI 10 PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOACHHUS,
UCCIIEIOBaHUS, OLIEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U 00001IIEHNII;

MIPOTrHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATh MPEATOJIOKEHUS O €r0 Pa3BUTHH B
HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIIAITh JIeUIUTH MHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX JJIi OTBETa HAa BOMPOC M JUISl pEIIeHUs
3a/1a4u;

BbIOMpaTh HMH(OPMALIMI0O M3 HWCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIM3UPOBATh, CHUCTEMAaTU3UPOBATh U
MHTEPIPETUPOBATH HHPOPMALIMIO PAa3IMYHBIX BUJIOB U (hOPM MpeacTaBICHUS;

CTPYKTYpPUPOBATh UH(OPMALIKIO, TPEJICTABIATh €€ B pa3IHuHbIX (hopMax, WILUTIOCTPUPOBATH I'padhuiecKy;

OIICHUBATh HAAEKHOCTh HH(POPMALIMH [0 CAMOCTOSITENIBHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHMKaTUBHBbIE YHUBeEpPCaJIbHbIE y4eOHble H1elCTBUSA

Oo0uenne:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYXACHUS B COOTBETCTBUU C YCIOBUSIMH M IIENIIMU OOILEHUS, SICHO,
TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUYKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS IO X0y
pelieHus 3a/1a4, KOMMEHTUPOBATh MOJTYYeHHBIN Pe3yibTar;

B XoZ€ OOCyXJIeHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXAaeMOW TeMbl, MpoOJIeMbl, perraeMon
3aJlauM, BBICKA3bIBaTh WJEU, HAIICJICHHBIE HA MOWCK PEIIEHUs, COTIOCTABIATh CBOM CYXKJICHUS C CYXICHUSIMHU
JIpYrUX Y4YaCTHUKOB Juayiora, OOHapyXHBaTh pa3MYue W CXOJCTBO IO3ULUN, B KOpPpEeKTHOU (opme
(dbopMynTUpOBaTh PA3HOTIIACHS, CBOM BO3PAKEHUS;

MPEACTABIIATh PE3YNbTaThl PEIICHMS 33]1a4M, SKCIIEPUMEHTA, UCCIEI0BAaHUS, MPOEKTa, CAMOCTOATEIbHO
BBIOMpATh (hOpMaT BBICTYIUICHHSI C YUETOM 3a7au MPE3EHTAIMU U OCOOCHHOCTEH ayIuTOPUH.

PeryisiTuBHbIE YHMBepPCAJIbHbIE YUeOHbIe AeilicTBUS

Camoopranmn3anus:

COCTaBIIAATh IJIAH, AITOPUTM pELIECHHs 3aqadd, BBIOMPATh CIOCOO peHIeHHs C Yy4ETOM HMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C YU4ETOM
HOBOM MH(OpPMALIUH.

CaMOKOHTPO.Ib, IMOLMOHAILHBIH HHTEJLIEKT:




BJIQJICTh HABBIKAMM TI03HABATENbHONW peQIEeKCMH KaK OCO3HAaHMA COBEPINAEMBIX JCHCTBHHA U
MBICJIUTENbHBIX MIPOLIECCOB, UX PE3YIbTATOB, BIAAETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U
pe3yspTaTa pelieHusl MaTeEMaTUYeCKOM 3a/1auy;

NPEIBUIETh TPYIHOCTH, KOTOPblE MOTYT BO3HHKHYTHh NPH PELICHHM 3a/1a4d, BHOCUTh KOPPEKTHBHI B
JEeATeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAACHHBIX OMMOOK, BBISABICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yjibTaTa LEIH W YCIOBUSAM, OOBICHATH NPUYMHBI JOCTIKCHHS WIN
HEIOCTIKEHHS PE3YJIbTATOB JESATEILHOCTH, HAXOIUTh OIINOKY, 1aBaTh OL[CHKY PHOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEJbLHOCTD:

MOHMMAaTh W WCHOJB30BATh IMPEHMYIIECTBA KOMAaHAHONW W WHAMBHIYAIILHOW pPaOOTHI MpPU PEIICHUU
y4eOHBIX 3a/a4, NPUHUMATH LEJIb COBMECTHOH JAEATENbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacmpenensTh BUABI padoOT, JOTOBAPUBATHCS, OOCYXKIATh MPOILECC U pe3ylbTaT paboThl, 0000IIAaTh
MHEHHS HECKOJILKHX JIIOJICH;

Y4acTBOBATh B TPYIIOBBIX (hopMax paboThl (0OCYXaeHUs, 0OMEH MHEHHiA, «MO3TOBBIE INTYPMBI» H
WHBIE), BBHITOJHATH CBOIO YacTh PabOTHI M KOOPIMHHPOBATH CBOU JCHCTBHS C JAPYTMMH YJICHAMH KOMaHJIbI,
OLICHMBATh KaueCTBO CBOET0 BKJIaJa B OOIIMH MPOJIYKT MO KPUTEPUSIM, CPOPMYIHPOBAHHBIM ydyaCTHUKAMU
B3aUMO/ICUCTBHSL.

NPEAMETHBIE PE3YJIbTATbBI

K xoniy oOyuenus B 10 kiaacce oOydaromuiics NOJYYUT CIEIYIOIIME MPEIMETHBIE PE3YyNbTaThl 110
OTJIeIbHBIM TeMaM paboyeil mporpaMMbl yaeOHOro Kypca «Anredpa U Hayajla MaTeMaTHYECKOTO aHalIu3ay:

Yucaa v BIYMCICHUS:

CBOOOJHO ONEpPUPOBATh MOHATUSMU: palOHAIBHOE 4YHCI0, OECKOHEYHas Iepuoanyeckas Ipoob,
MPOLEHTHI, HMpPpaIMOHAIBHOE YHUCJI0, MHOXKECTBAa PpAlMOHANBHBIX W JCWCTBUTENBHBIX YHCEN, MOJAYJb
JIEMCTBUTEIIFHOTO YHCIIA;

MPUMEHATH IPpOOW M TIPOIEHTHI Ul PEHICHUs MPHUKIAIHBIX 3a7a4d M3 pa3jIMyHBIX OTpacieil 3HaHWH U
peanbHOM )KU3HU;

MPUMEHATh NPUOIIKEHHBIE BBIUMCICHUS, MpaBUIa OKPYTJEHUS, MPUKUAKY M OIEHKY pe3yibTara
BBIYHCIICHMI;

CBOOOJHO ONEPUPOBATh MOHATHEM: CTETIEHb C IEJIBIM MOKa3aTeleM, HCIOJIb30BaTh MOAXOIAITYI0 hopMy
3aMnucy JeMCTBUTENbHBIX YNCEN JUIsl pEIICHUs TPAKTUUECKUX 3a/1a4 U MPECTaBICHUS JaHHbIX;

CBOOOJHO OTEpUPOBAThH MOHATHEM: apUPMETUUECKUI KOPEHb HATYpalbHOU CTENEHU;

CBOOOJHO OTIEpUPOBAThH MOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM ITOKa3aTeleM;

CBOOOJHO ONEPUPOBATH MOHATUAMU: JIOTapudM YKcia, NeCITUUYHbIE U HaTypallbHbIE JIOTapu(MBlI;

CBOOOJHO ONEPUPOBATH MOHATUAMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC YHCIIOBOTO apTryMEHTa;

OTIepUPOBATH MOHATUSIMU: APKCUHYC, APKKOCUHYC M apKTAHT'€HC YUCJIOBOTO apryMeHTa.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIC YPABHEHUS U
YpaBHEHHUS-CJIE/ICTBUS, PABHOCUIbHbIE HEPABEHCTBA;

MPUMEHSTh pa3IMYHble METOJbl pPEIICHUs pPAlUOHAIBHBIX M IpOOHO-pallMOHATIBHBIX YpPaBHEHHUIA,
MPUMEHSTh METO/I UHTEPBAJIOB JJISl PELICHHS] HEPABEHCTB;

CBOOOZHO ONEpUPOBATh MOHATUSIMU: MHOTOWIEH OT OJHON TMEepEeMEHHOW, MHOTOYJIEH C LEJIbIMU
ko3¢ duImeHTaMi, KOPHA MHOTOYJIEHA, TPUMEHSITh JIeJICHHEe MHOTOYWIEHAa Ha MHOTOWIEH C OCTaTKOM, TEOPEMY
besy u Teopemy Buera nns peumienus 3anau;

CBOOOJHO OMEpUPOBATh MOHITUSIMH: CUCTEMA JIMHEHHBIX YPaBHEHUI, MATPUIIA, OTIPEICIUTENb MATPHULIBI
2 X 2 W ero reoMeTpHUYECKUil CMBICI, MCIIOJIb30BaTh CBOMCTBA OMpeenuTens 2 X 2 Ui BBIYUCIEHUS €ro
3HA4YeHUs1, IPUMEHATh ONPEICIUTENH I pelIeHUs] CUCTEMbI IMHEWHBIX YPaBHEHUH, MOJETUPOBATh peaabHbIe
CUTYallUl C TOMOIIbIO CHUCTEMbI JIMHEWHBIX YpaBHEHUH, HCCIIEAOBaTh MOCTPOEHHBIE MOJETH C HMOMOIIBIO
MaTpUI U OTIpeieuTeNel, HHTEPIPETUPOBATH MOJIyYEHHBIH pe3yibTar;

UCIOJb30BaTh CBOWCTBA JICHCTBUI C KOPHIMU AJIS TpeoOpa30oBaHMsl BEIPAXKEHUI;

BBIMOJIHATE NPeoOpa30BaHUsl UYHCIOBBIX BBIPAKEHHH, COJAEpXKalUX CTENEeHH C pPalUOHAIBHBIM
MoKa3zaTesnem;

HCIOJIb30BaTh CBOKWCTBA JIOrapu(MOB Ui peoOpa3oBaHus Jorapu(pMUIECKUX BbIpaKEHUH;

CcBOOOJTHO ~OMEpHpOBaTH MOHATHAMHU: HPpALMOHAJbHBIE, TOKa3aTelbHble W Jiorapudmuueckue
YpaBHEHHUS, HAXOJUTh UX PEIIEHUS C MOMOIIbIO PAaBHOCHUJIBHBIX MEPEXOJ0B WIM OCYIIECTBISAS MPOBEPKY
KOpHEH;




MPUMEHSATh OCHOBHBIE TPHUTOHOMETPUYECKHE (POPMYIBI Uil MpeoOpa3oBaHUS TPUTOHOMETPHUECKHX
BBIPAXKECHUH;

cBOOOJTHO ONEpUPOBATh MOHITHEM: TPUTOHOMETPHUYECKOE YpaBHEHHE, IPHUMEHATh HE0O0XOIUMbIe
(bopMyIbI ISl perIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJICIUPOBATh peallbHble CHUTYyallM Ha S3bIKe aireOpbl, COCTaBIATh BBIPAKEHUS, YypaBHEHUS,
HEPaBEHCTBA I10 YCIOBHIO 3a]1auu, UCCIEI0BATh TIOCTPOCHHBIE MOJIENIN C UCIOJIB30BAHMEM allllapaTa ajareOphl.

DyHKUUHN U TPAPUKH:

cBOOOJTHO OTEpPHpPOBATh NOHATHAMH: (YHKIHSA, CcHocoObl 3amaHust (pyHKOHH, B3aUMHO OOpaTHBIC
GbyHKIMH, KOMIO3UIUS (QYHKIHMHA, TpaduK (YHKIHH, BBIIOIHATH JIEMEHTApHBIE MpeoOpa3oBaHus rpadukoB
G yHKIIHIA;

cBOOOJTHO ONEpUPOBATh MOHSATHAMH: 00JACTh OTPEAEICHUS W MHOKECTBO 3HAUYCHUH (YHKUIWH, HYIIH
(GyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CcBOOOJTHO OMEpUPOBaTh MNOHATHAMH: YETHBIE W HEYETHBICE (YHKIUH, TNEPHOAMYECKHE (YHKIINH,
MIPOMEXYTKH MOHOTOHHOCTH (DYHKIMM, MAaKCUMyMbl U MUHUMYMBbI (DYHKIMH, HauOoJbllee M HauMEHbIIEe
3HaYeHUe PYHKINUU Ha IPOMEXKYTKE;

CBOOOJHO ONEpUpPOBATh MOHATHSAMH: CTeNeHHas (DYHKIUS C HaTypaJlbHbIM M LENbIM I0Ka3aTeseM,
rpaduk cTeneHHON (YHKIMH C HATypajJbHBIM M II€JIbIM IOKa3aTeseM, IpaduK KOpHS N-0il CTENeHU Kak
(GyHKIMM 0OpaTHOM CTENEHH C HaTypallbHbIM MOKa3aTeleM;

ONEepUpOBaTh MOHATHSAMM: JIMHEWHAs, KBaJpaTW4yHass M JApoOHO-TUHEHHas (QYHKIHUH, BBIIOJIHATH
AJIEMEHTapHOE UCCIIE0BAaHHUE U TIOCTPOEHUE UX TPaPHUKOB;

CBOOOJHO OINEpUPOBATh MOHATHUSAMHU: IMOKazaTeiabHass M Jorapudmuueckas (QyHKIUH, X CBOICTBa U
rpaduKH, UCIIOJIb30BATh UX IPA(QUKH 7S pelIeHHs YPaBHEHUN;

CBOOOJHO  OMEpUpOBaThb  MOHATHSMHM:  TPUTOHOMETpUYECKass  OKPYXKHOCTb,  OIpEJeeHHE
TPUTOHOMETPUYECKUX (PYHKIIMI YHUCIOBOTO apryMEeHTa;

MCI0JIb30BaTh Irpaduku PyHKIUHN AJIs UCCIIEOBaHMS MPOIIECCOB U 3aBUCUMOCTEN MPH PEIICHUH 3a]1a4 U3
JPYruX y4eOHBIX MPEIMETOB U PEANbHOM XKU3HH, BEIPAXKaTh (JOPMYJIaMU 3aBUCUMOCTH MEX]ly BETUUMHAMU;

Hayana MmaTeMaTH4ecKoOro aHaan3a:

CcBOOOJITHO ONEpUPOBATh MOHATUAMM: apu(pMETHUYECKas M TIeOMETpUYecKas MporpeccHs, OeCKOHEYHO
yObIBarolasi reoMeTpuyeckas Iporpeccus, JUHEHHBIH M HKCIOHEHLIMAIbHBIM POCT, (OpMysa CIOKHBIX
IIPOLIEHTOB, UMETh MIPEJICTABICHUE O KOHCTAHTE;

HCIOJIb30BATh IPOTPECCUM VI PELIEHUs PealbHbIX 3a/1a4 IPUKIIAJAHOTO XapaKkTepa;

CcBOOOJIHO OIEPUPOBATH MOHATHSMHU: IOCIEIOBATEIBHOCTb, CIIOCOOBI 3alaHMsl IOCIEeI0BaTEIbHOCTEH,
MOHOTOHHBIE M OrpPAHUYEHHBIE IOCIENIOBATEIbHOCTH, MOHMMATh OCHOBBI 3apOXKACHUS MaTEeMaTH4YECKOTO
aHaJIM3a KaK aHajan3a OECKOHEYHO MallbIX;

CBOOOJIHO ONEpUPOBATH NOHATHAMM: HENpepbIBHbIE (YHKIUH, TOYKHM pas3pbiBa rpaduka (yHKLIHUH,
ACUMIITOTHI rpaduka PyHKIMH;

CBOOOJIHO ONEpUPOBATh MOHATUEM: (YHKIMs, HENpepbIBHAs HAa OTpPE3Ke, IPUMEHATh CBOMCTBA
HenpepbIBHBIX QYHKIMN AJIs pelIeHus 3aj1ay;

cBOOOJIHO OIEPUPOBAThH MOHATUSAMU: IE€pBasi U BTOPasi MPOU3BOJHbIE (PYHKIIMHU, KacaTenbHas K rpaduky
GbyHKINH;

BBIUUCIIATH INPOU3BOJHBIE CYMMBI, NPOU3BEJECHUS, YACTHOTO W KOMIIO3MLMHU JBYX (YHKLIMHA, 3HATh
IIPOU3BO/IHBIC AJIEMEHTAPHBIX (DYHKLIUH;

UCIOJIb30BATh T€OMETPUUYECKUN U (PU3UUECKUI CMBICT MPOU3BOJHOM /ISl peLleHHs 3a1au.

MHoKecTBAa M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEpallMi HaJl MHOKECTBAMH;

HCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Iy OMMCAHUS pPEalbHBIX IPOLIECCOB W SBJICHUH,
IIPU PELICHNH 33/1a4 U3 IPYTUX Y4EOHBIX MPEIMETOB;

CBOOOJITHO OMNEpPUPOBATH MOHATUAMU: OIpEJeNeHHe, TEeopeMa, YypaBHEHHE-CIEICTBHE, CBONCTBO
MaTeMaTH4YeCKOTO 00BEKTa, TOKa3aTeIbCTBO, PABHOCHIIbHBIE YPAaBHEHUS 1 HEPABEHCTBA.

K xonny oOyuenus Bll kjacce oOydaromuiicsi MOMYYUT CIEAYIOIIME MPEIMETHBIE Pe3ylbTaThl MO
OTJENIbHBIM TeMaM pabouell mporpaMMbl yueOHOTO Kypca «Airedpa 1 Havyajga MaTeMaTHYECKOTO aHAIU3ay:

cBOOOJIHO ONEpPHPOBATH MOHATHEM: MAaTEeMaTHYECKOW HayKu Ui PELIeHHs 3aJady, BO3HHMKAIOIIUX B
TEOPHUH U IPAKTUKE




MCI0JIb30BaTh 3HAUYEHUE MPAKTUKHU U BOTPOCOB, BOSHUKAIOIINX B CaMO# MareMaTuke sl (GOpMUPOBAHUS
Y pa3BUTHS MAaTEMAaTUYECKOW HAYKHU; UCTOPUIO PAa3BUTHUS IMOHITHUS YUCIIA, CO3/JaHHUS MAaTEMaTUYECKOTO aHAIN3a;

CBOOOHO OMEPUPOBATH IOHIATHEM: PACIIUPEHUS YHCIOBBIX MHOXKECTB, KaK cIoco0a MOCTPOSHUS HOBOTO
MAaTeMaTUYECKOTO anmnapara sl pelIeHUs] TPAKTUYECKUX 3a/1a4 U BHYTPEHHUX 3aJ1a4 MAaTEMaTUKU;

WCIO0JIb30BaTh 3HAYCHUE HWJCH, METOJOB M PE3YJIbTaTOB aireOpbl M MATEeMaTHYECKOTO aHan3a st
IIOCTPOCHHUS MOJIEJIEN PEANIbHBIX IIPOLIECCOB U CUTYaLUH;

HCMOJIb30BATh YHUBEPCAJIBHBIA XapaKTEP 3aKOHOB JIOTMKM MAaTEMAaTHYECKUX PACCYXKICHHUM, HX
MIPUMEHHUMOCTB BO BCEX 00JIaCTSIX YEIOBEYECKOM JACATEIbHOCTH;

KCIOJIb30BATh BEPOSTHOCTHBIN XapaKTep Pa3IMYHbIX IPOLUECCOB OKPYKAOIIETO MUPA;

CBOOOZHO OIEPUPOBATH MOHATHSAMH: POJIb AKCHOMATHKH B MaTeMaTHKE; BO3MOXKHOCTH MOCTPOCHUS
MaTeMaTHYeCKUX TEOPUU Ha aKCHOMATHYECKOW OCHOBE; 3HAYECHNUE aKCUOMATUKH JUIsl APYTrUX 00JIacTel 3HaHUI
U JUISI IPAKTUKA

Yucnosvie u OyKeeHHbIE GLIPAICEHUA:

CBOOOJIHO OTEPUPOBATH TMOHATUAMH: 3HAUYCHHE KOPHS HATypaJIbHOM CTETNEeHW, HCIOJIb3Yys TMpH
HEOOXOJMMOCTH BBIYMCIUTEIBHBIE YCTPOWCTBA; TOJIb30BATHCS OIEHKOW M TPHUKUIKOW TPU TPAKTHUYECKUX
pacuérax;

CBOOOJIHO OTEPUPOBATH TOHATUSIMH: JIEUCTBUSL C KOMIUIEKCHBIMH YHUCJIaMH, T€OMETpUYecKas
WHTEpIpETAIusl  KOMIUIEKCHBIX  YHCEJ, KOMIUIEKCHbIE KOPHH ypaBHEHUHW ¢  JIEHCTBUTEIbHBIMU
K03 pumeHTamu.

BBITIOJTHATH 3HAYCHHS YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUM, OCYIIIECTBIISISI HEOOXOMMBIEC TIOJICTAHOBKH 1
npeoOpa3oBaHMUsL.

HCIO0JIb30BATH MPUOOPETEHHbIC 3HAHUA U YMEHUS B IPAKTHYECKOM eI TeJIbHOCTH M MOBCEIHEBHOM
JKU3HU JIJISl IPAKTHYECKUX PacyeToOB 1O GopMyisiaMm, BKIHOYas (HOPMYIbI, COJEPKAIINE CTETICHH, PaIUKaIbl,
norapuMpl U TPUTOHOMETPUUYECKHE (PYHKIIMH, HMCMOJB3YS MPH HEOOXOIMMOCTH CIPABOYHBIA MaTepual u
MPOCTEUIIINE BEIYUCIUTENBHBIE YCTPOUCTBA.

Ypasuenus u nepasencmea

CBOOOJHO OIEpPUPOBATh MOHATHSAMH: PpEHICHHE TPUTOHOMETPUYECKUX YpPAaBHEHUN, HEPABEHCTB U UX
CUCTEM, J0Ka3aTeIbCTBA HECIOKHBIX HEPABEHCTB;

CBOOOJHO OMEPUPOBATh MOHITHIMHU: pPElIeHNE TEKCTOBBIX 3aJ]au C MOMOIIBIO COCTaBJICHHS ypaBHEHUN U
HEPABEHCTB, UHTEPIIPETUPYS PE3YJIBTAT C YIETOM OIPaHUYEHUN YCIOBHUS 3aa4H;

WCIO0JIb30BATh IS MPUOIMKEHHOTO PElIeHNs YPaBHEHUN U HEPABEHCTB Tpa@UuecKuil METOI;

n300paxaTh Ha KOOPIUHATHOM MJIOCKOCTH MHOKECTBA PELICHUI MPOCTEUITNX yPaBHEHUIN U UX CHCTEM;

peliaTth ypaBHEHHUs, HEPABEHCTBA U CUCTEMbI C NMPUMEHEHHEM rpapUuecKux MpeAcTaBlIeHUN, CBONCTB
(GYHKIIUN, TPOU3BOTHOM.

HCIO0JIb30BATH MPUOOPETEéHHbIEC 3HAHUA U YMEHUS B NIPAKTHYECKOM J1eSITeJIbHOCTH M MOBCEIHEBHOM
JKU3HU JJIl IOCTPOCHUS U UCCIEJOBAHUS TPOCTEUILINX MATEMAaTHYECKUX MOIEIIEH.

Dynkyuu u cpagpuku

OTIpEeeNATh 3HaYeHHE (PYHKIUU 10 3HAYESHUIO apryMeHTa IIPH Pa3INdHbIX C0co0ax 3aAanus (PyHKIUU;

CTPOUTH rpaQUKu U3y4ECHHBIX (PYHKIIMIL; BHITIOJIHATH IpeoOpazoBaHus TpaduKoB;

OTHCHIBATH MO TpaduKy U B MPOCTEUIINX CIIydasx Mo (popmylie moBeACHHUE U CBOMCTBA (DYHKIUH,
HAXOJUTh 1o rpaduky PyHKIUHU HauboJbIlIee U HaMMEHbIIee 3HAUCHHUS,

pelath ypaBHEHUs, IPOCTEHIIINE CUCTEMbI YpaBHEHH, HEPABEHCTBA, UCIOJB3Ys CBOMCTBA (DYHKIUHN U
uX rpaduueckue npeacTaBICHuUS.

HCNO0JIb30BATh NPHOOPEeTéHHbIC 3HAHUA M YMEHHMS B MPAKTUYECKOM 1eATeJIbHOCTH U
MOBCeIHEBHOI KU3HU /Il OTIMCAHUS U UCCIIEIOBAHUS C TIOMOIIBIO (PYHKIIMI pa3TUYHBIX 3aBUCUMOCTEH,
MIpeJICTaBICHHs UX TpadUUeCKH, ISl HHTEPIpPETaIiy IPa@UKOB pealbHBIX MIPOILIECCOB.

Hauana mamemamuueckozo ananusza

HaXOJHUTh CYMMY OECKOHEUHO YOBIBAIOIIEH reOMETPUIECKON TPOTPECCU;

BBIYHCIISTH MIPOU3BOAHBIE TIEMEHTAPHBIX (PYHKIIUH, IPUMEHSIS PaBUJIa BEIYUCICHUS TPOU3BOIHBIX,
WCIIOJIb3YsI CPABOYHbBIE MATEPHAIIBL;

UCCIenoBaTh GYHKIUU U CTPOUTH UX TpadUKU C TOMOIIBIO POU3BOIHOM; pelIaTh 3a/1a4uu ¢
MPUMEHEHHEM KacaTelbHOU K TpaduKy GyHKINH;

peliaTh 3a/1a4i Ha HaX0K/IeHNE HauOOJIBIIIET0 M HAMMEHBIIIETO 3HaUYeHUs (PYHKIIMH Ha OTPE3Ke.
BBIYUCIIATH TUIONIAb KPUBOJIMHEHHON Tpamneuu.
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HCIOJIb30BATH NPUOOPETEHHbIE 3HAHUS M YMEHHS B IPAKTHYECKOI 1esITeIbHOCTH U
MOBCEHEBHOI KU3HHU ISl PEIICHUS T€OMETPUUECKHX, (PU3MUECKIX, SKOHOMUYECKUX U APYTUX MPUKIATHBIX
3aJa4d, B TOM 4UCJIC Ha HanOOJIBIIINE U HANMEHBIINE 3HAYEHUS C IMPUMCHCHHUCM aIlrapara MaTCMaTnu4€CKOIro
aHaIn3a.

dnemenmol KOmMOUHAMOPUKU

cBOOOJTHO OTIEPHPOBATH MOHATHAMHU: PEUICHHE KOMOMHATOPHBIX 3a/1a4 METOA0M mepedopa, ¢
MCIO0JIb30BaHMEM TpeyroybauKa [lackans; Berancnenne kodddunrentor bunoma HerotoHa o opmyrie u ¢
MCTIOJIb30BaHMEM TpeyroybHuka [lackans.

CBO6OIIHO ONCpHUPOBATH NOHATUAMU: BBIYUCICHUC BEPOATHOCTHU COOBITHH Ha OCHOBE moacyera yucia
HCXOJIOB

HCNOJb30BATH MPUOOpPEeTEeHHbIE 3HAHUS U YMEHHS B IPAKTHYECKOI 1esITeIbHOCTH U
HOBCC}IHEBHOﬁ JKM3HU JJIA aHalin3a pCaJIbHbIX YMCJIOBBIX JAHHBIX, ITPEACTABJIICHHBIX B BUAC AUAlPAMM,
rpaduKoB.

TEMATUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoaunyecrBoyacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM K (uu¢posbie)
n/n NPorpamMmbl Beero | OHTPOILHBIC o0pa3oBaTe/ibHbIEpecC
padoThbI
ypebl
MHO0KecTBO JEHCTBUTENBHBIX UHCEN.

1 MHorounensl. PaninoHanbHble YpaBHEHHS U 24 1 https://resh.edu.ru/https:/
HEpPaBEHCTBA. Iwww.yaklass.ru/
CHCTeMBUTMHEHHBIXYPABHEHU I

5 Oyukiuu u rpaduku. CreneHHas QyHKIUS 12 1 https://resh.edu.ru/https:/
C IIeJIBIM MOKa3aTeseM Iwww.yaklass.ru/

3 Apudmernueckuil KOpeHb N-0i CTENEHMU. 15 1 https://resh.edu.ru/https:/
UppannonanbHbleypaBHEHUS Iwww.yaklass.ru/

4 [TokazarenpHas)yHKIIHS. 10 1 https://resh.edu.ru/https:/
[TokazarenbHbleypaBHEHUS Iwww.yaklass.ru/
JlorapudmudaeckashyHKIIHS. https://resh.edu.ru/https:/

5 18 1
JlorapudmMuueckreypaBHEHUS Iwww.yaklass.ru/

6 TpUroHOMETpUUECKUEBBIPAKEHUS U 29 1 https://resh.edu.ru/https:/
ypaBHEHUS Iwww.yaklass.ru/

7 [TocnenoBaTenbHOCTH M IPOTPECCUH 10 1 https://resh.edu.ru/https:/
Iwww.yaklass.ru/
https://resh.edu.ru/https:/

8 HenpepriBubiepynkiuu. [Iponssoanas 20 1 Jww.vaklass.ru/

9 [ToBTOpEHUE, 000OIICHNE, 5 2 https.//resh.edu.ru/https./
cUcTeEMaTHU3alI3HAHU I /www.yaklass.ru/

OBUIEE KOJIMYECTBO YACOB I10 136 10
[TPOI'PAMME
11 KIIACC
DJIEKTPOHHBIE
Ne KoangecTBouacos (unpponnie)
- HaumeHnoBaHue pa3jiejioB U TeM o0pa3oBaTeJbHBIEpE
n/n cypchl
NPOrpaMMblI YP
Ko
Beero HTPOJIbHBbIE
padoThI

1 HccnenoBanue GyHKIUN C TOMOIIBIO 99 1 https://resh.edu.ru/https:/

MIPOU3BOJHOMN Iwww.yaklass.ru/
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https://resh.edu.ru/https:
2 [lepBooOpa3Has U HHTETpa 12 1 pe.firesh.edu.ruihttys.f
Iwww.yaklass.ru/
3 I'paduky TpUrOHOMETPHUECKUX (HYHKINH. 14 1 https://resh.edu.ru/https:/
TpuroHomeTpudecKkre HEPaBEHCTBA Iwww.yaklass.ru/
4 HppauunonaibHble, IOKa3aTeIbHbIE U 24 1 https://resh.edu.ru/https:/
norapuMUIEeCKHe HepaBeHCTBA Iwww.yaklass.ru/
https://resh.edu.ru/https:
) KommnekcHpieuncia 10 1 tpiireshedur s
Iwww.yaklass.ru/
https://resh.edu.ru/https:/
6 HarypaneHble u nensieuncia 10 1 D . ILHD
Iwww.yaklass.ru/
Cucrembl paliMoOHaNbHbBIX, HPPALUOHATBHBIX httos://resh.edu.ru/https:/
7 MOKAa3aTeIbHbIX U JOrapu(pMUUECKuX 12 1
. Iwww.yaklass.ru/
ypaBHEHU
8 3 16 1 https://resh.edu.ru/https:/
At ¢ fiapameTpami Iwww.yaklass.ru/
9 [ToBTOpenue, o6odIICHNE, 16 5 https://resh.edu.ru/https:/
CUCTEMaTH3alUsA3HAaHU I Iwww.yaklass.ru/
OBIIEE KOJIMYECTBO YACOB I1O0 136 10

[TPOI'PAMME

12



https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBouacos
Ne
Temaypoka KonTpoabHbl Hata
Bcero
n/n yp epadoThl
IloBTOpeHHE 2
1 1 [IpeoOpazoBanwmsi pariOHATBHBIX BRIPAKCHUH. 1
Cucrembl ypaBHEHUH.
2 2 Bxoanasi KOHTpoJIbHasipadoTa 1 1
MHo0:kecTBO AeiCTBUTEIbHBIX YHCEI.
MHuorouwiensl. PaninonajibHble ypaBHeHUs U 24
HepaBeHcTBa. CHCTeMbLIHHEHHBIXYPABHEHUH
3 1 AHanu3 1 Koppekuys 3HaHui. MHOKeCTBO, 1
oTiepaIiy HaJl MHOKECTBAMHU U WX CBOMCTBA
4 2 Huarpammel Diinepa-Benna 1
5 3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
anmnapara JJisl peleHus 3a1a4
Pammmonansusie ynciaa. OOBIKHOBEHHBIE U
6 4 JECTUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIS 1
MePUOANIECKUE APOOH
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
7 5 JeCSITUYHBIE TPOOH, MPOLIEHThI, OECKOHEYHbIE 1
MepHOIUUECKHe TpoOoHu
8 6 [Ipumenenne npoOeii ¥ MPOLICHTOB ISl PEIICHUS 1
MPUKJIAIHBIX 3a7a4
9 7 [Ipumenenne npoOeii ¥ MPOLICHTOB ISl PEIICHUS 1
MPUKJIAIHBIX 3a7a4
10 8 HeicTBuTenpHble uncia. PanponaabHbIe U 1
WppalMOHAJIbHBIE YHCIIa
11 9 Apudmernueckue omnepanuu ¢ 1eHCTBUTEIbHBIMU 1
YHclaMu
12 10 Mopynbs A€HCTBUTEIBLHOTO YHCIIa U €r0 CBOKMCTBA 1
[TpuOnmkEHHBIE BRIYUCIICHUS, TIPaBUIIa
13 11 OKPYIJICHHS, IPUKUIKA U OIICHKA PE3yJIbTaTa 1
BBIYMCIICHUH
14 19 OcHOBHBIE METO/IbI PeLICHAS IEbIX U IpoOHO- 1
paIMOHAaJIbHBIX YPABHEHUN U HEPABEHCTB
15 13 OcHOBHBIE METO/IbI PeLICHAS IEbIX U IpoOHO- 1
paIMoHaJIbHBIX YPAaBHEHUN U HEPABEHCTB
16 14 OCHOBHBIE METO/IbI peIIeHN LEbIX U IpoOHO- 1
paIoHaIbHBIX YPAaBHEHUN U HEPABEHCTB
MHorousneHssl 0T OJHON epeMeHHoU. [lenenue
17 15 MHOTOYJIEHA HA MHOTOYJIEH C OCTATKOM. 1
Teopemabesy
MHorousieHs! ¢ IenbIMi KO3 QUIIneHTaMu.
18 16 1
Teopema Buera
19 17 PemennecucTeMIMHENHBIXYPaBHEHUI 1
20 18 PemennecucTeMIMHENHBIXYPaBHEHUI 1
21 19 Martpuna cucTeMbl JIUHEHHBIX YPABHEHUI. 1
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Omnpenenurens MaTpuLbl 2X2, ero

22 20 F€OMETPUYECKUN CMBICI U CBOWCTBA; BBIUNUCIICHUE 1
€ro 3HauYCHUs

23 21 [Tpumenenue OMPENEIUTENA 1A PeLLICHHS 1
CUCTEMBI JIMHEHHBIX YPaBHCHHM

24 29 Pemenue NPUKJIAZIHBIX 3721 ¢ MOMOIIbIO 1
CUCTEMBI JIMHCHHBIX YPAaBHCHHMA

o5 23 Pemenue MPUKIIATHEIX 38711 € MOMOIIIBHO 1
CUCTEMBI JIMHEHHBIX YPaBHCHHM
KonTpoabHnas padora Nel "PaunonajbHblie

26 24 yYPaBHEeHUA U HepaBeHcTBA. CHcTEMBbI 1
JINHEHbIX YPaBHeHHi1"
®ynkuuu u rpapuku. CrenenHass GyHkuus ¢ 12
1eJbIM NoKa3aTeaemM
AHanu3 1 KOppeKIys 3HaHUN.

27 1 OyHKIMA, cIOcO0B! 3aJaHus GyHKUMU. B3anmHO 1
obpatubie ¢pyHkiuu. Komnosumms GyHKIui

28 2 I'paduk pyHkmu. JnemeHTapHbie 1
npeoOpa3oBaHusi rpa@UKOB QYHKINN
OO6nacTp onpeneneHuss © MHOYKECTBO 3HAUCHHUIH

29 3 ¢byukuun. Hynu dyaxnun. [IpomexxyTku 3Hak 1
MTOCTOSTHCTBA

30 4 Uérnble u Heu€THBIE pyHKUMU. [lepuoanueckue 1
dbyaknun. [IpoMexyTKUMOHOTOHHOCTU(DYHKITUH
MakcuMyMbl 1 MUHUMYMBI (YHKIIHH.

31 5 Haubonpiiee u HauMeHbllee 3HaYCHUE (PYHKITUH 1
Ha IPOMEXKYTKE

32 6 Jluneiinas, KBaJpaTuyHas U JPOOHO-TMHEHHAS 1
byHKIIIN

33 7 DneMeHTapHOe UCCIeI0BaHUE U TOCTPOCHHE 1
rpaduKOB ATUX PYHKITUI

34 8 DneMeHTapHOe UCCIeI0BaHUE U TOCTPOCHHE 1
rpaduKOB ATUX QYHKITUI

35 9 CrereHsn ¢ 1enbIM ITokasareneM. bunom Herorona 1

36 10 CrerneHns ¢ LeabIM IToka3zaTenaeM. bunom Herotona 1

37 11 CrenenHas GyHKIMS C HATypAJIbHBIM U IEITBIM 1
nokazatenem. E€ cBolicTBa u rpaduk

38 12 KontposbHas padoraNe2 "CreneHHnas 1
¢pynkuus. Eé cBoiictBa u rpagux"
ApudMeTHIeCcKHii KOpeHb N-0i CTEIIECHHU. 15
HppatmonansHbIeypaBHEHHUSI

39 1 Ananuz u KOppeKius 3HaHUU ApI/I(I)MeTI/IquCKHﬁ 1
KOpPEHb HaTypaJIbHOW CTETIeHH U €ro CBOWCTBA

40 5 ApI/I(I)MeTVI/ILIeCKI/Iﬁ KOpEeHb HATypalIbHOU CTENICHH 1
U ero CBOIcCTBa

41 3 BriHeceHre MHOXKUTENS U3-TI0]] 3HAKA KOPHS 1

42 4 Brecenne MHOXXUTEIS 1MOJ] 3HAK KOPHS 1

43 5 [IpeoOpa3oBaHms YUCIOBBIX BBIPAKECHHH, 1

COJACPKAIIUX CTCIICHU U KOPHU
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WppanmonaibHblie ypaBHeHUs. OCHOBHbBIE METOIbI

44 6 peleHus! UPPAMOHAIBHBIX YPaBHEHHH !

45 7 WppanmonaisHbie ypaBHEHUSI. OCHOB}}'bIe METOIbI 1
peleHus! HPPAMOHAIBHBIX YpaBHEHHUH

16 8 OCHOBHBI% METO/IbI PEICHUS] UPPATUOHATBHBIX 1
ypaBHEHUH

47 9 PaBHOCHIIBHBIE TTEPEXO/IBI B petieHnH 1
MppaIMOHABHBIX YPaBHEHUN

48 10 PaBHOCHIIBHBIE TTEPEXO/IBI B peiieHnu 1
MppaMOHAILHBIX YPaBHEHUN

49 11 Meroas! pelIeHn HpPAaMOHAIBHBIX YPABHEHUN 1

50 12 MeTto bl pelnieHnit uppalioHalbHbIX YPaBHEHUN 1
CaoiicTBa u rpauK KOpHs N-O CTETIEHN KaK

o1 13 (yHKIMM 00paTHOM CTENEHU C HaTypallbHbIM 1
MoKa3areaemM
CaoiicTBa u rpauK KOpHs N-O CTETNIEHN KaK

52 14 (dbyHKIIMM OOpaTHON CTETIEHU C HATypaTbHBIM 1
MoKa3areaemM
KonTtpoabHnas padora Ne3: "CsoiicTBa u

53 15 rpaduk KOpHs N-0if cCTeneHmu. 1
HppanuoHajibHble ypaBHeHHus'"
IMoka3zarenbHasAPyHKUMS. 10
Iloka3aTenbHbICypPABHEHHS

54 1 AHaIIU3 ¥ KOPPEKIUS 3HAHUH. CT"el'IeHI: c 1
paloHaIbHBIM [TOKa3aTeleM U e€ CBONCTBa

55 5 CTC}:IGHB C palMOHAJILHBIM MOKa3aTeleM U eé 1
CBOICTBa

56 3 CBolicTBa CTEMEHU C pPallMOHAIBHBIM 1
MoKasaresjaemM

57 4 [TokazarenpHas GyHKIMS, €€ CBOWCTBA U rpaduK 1

58 5 I/Icnonwo?aHHe rpaduka QyHKUUU Ui pelieHus 1
ypaBHEHUM

59 5 I/Icnonwo?aHHe rpaduka QyHKUIUU AJIs peleHus 1
ypaBHEHUM

60 7 [TokazarenbHbIC ypaBHEHUSI. OCHOBI:I’BIG METO/IBI 1
pelIeHUs MOKa3aTeIbHbIX YpaBHEHUN

61 8 [TokazarenbHbIe ypaBHEHUSI. OCHOBHvHe METO/IBI 1
pelIeHUs MOKa3aTeIbHbIX YpaBHEHUN

62 9 OCHOBHLIve METO/Ibl PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUH

63 10 KonTtpoabHnas padoraNe4 "Iloka3zareabHas 1
¢ynknus. [TokasareabHbie ypaBHeHus'"
Jlorapupmuyeckasapynkuus. 18
JlorapugmuyeckueypaBHeHus

64 1 Ananu3 u koppekuus 3HaHui Jlorapudm yncna. 1
CoiicTBa norapupma

65 2 Jlorapudmuucna. CoricTBanorapudma 1

66 3 CoiicTBanorapudma 1

67 4 JlecsiTuuHBIe U HATYPATBHBIETOTAPUPMBI 1
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68 5 JlecsTUUHBIE U HATypaJbHBIEIOTapU(pMBbI 1

69 6 [IpeobpazoBaHuEBbIpAKEHUH, 1
COJICPKALTUXIOTAPHUPMBI

70 7 [IpeobpazoBaHnEBbIpAKEHUH, 1
COJIePKAIUXIOTAPHUPMBI

71 8 [Ipeo6pazoBanue norapupMUIECKUX BBIPAKECHUN 1

79 9 Jlorapudmmueckasi QyHKIH, €€ CBOWCTBA U 1
rpadux

73 10 Jlorapudmmueckast QyHKIH, €€ CBOWCTBA U 1
rpadux

74 11 I/IcnonbsoluaaHHe rpaduKa QYHKIUH U PEIICHHS 1
ypaBHEHHHA

75 12 I/IcnonbzoiaaHHe rpaduka QyHKIUU AJIs peleHus 1
ypaBHEHHH

76 13 Jlorapudmuueckue ypaBHeHus1. OCHOBHbBIE METObI 1

pemnieHust JorapupMHUIECKUX ypaBHEHUH

77 14 Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE 1
METO/IbI PEIICHUS JIOTapU(HMUIESCKUX YPaBHEHHUN

78 15 OCHOBHBI% METO/IBI PEICHUS JIoTapU(HPMUIESCKUX 1
ypaBHEHHHA

79 16 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUT 1
JOTapu(PMUIECKUX YpaBHEHUN

80 17 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUT 1
sorapu(pMUUECKUX YpaBHEHUIN

81 18 KonrtpouabsHnas padora NeS "Jlorapupmuyeckas 1
¢dynknusa. Jorapupmuveckue ypaBHenus '
TpuronomerpnyecKueBbIpaKeHUus U 29
YPaBHEHMHA

82 1 AHanu3 u koppekuus 3HaHuii CHHYC, KOCHUHYC, 1
TAaHI€HC U KOTAHI'€HC YHCIOBOIO apryMeHTa

83 5 Cunyc, KOCHHYC, TAHI'€HC U KOTAHT'€HC YUCIOBOIO 1
aprymMeHra

84 3 ApKCcHHYC, apKKOCHHYC M apKTaHI'€HC YHCIIOBOTO 1
aprymMeHra

85 4 ApKcHHYC, apKKOCHHYC M apKTaHI'€HC YK CIOBOTO 1
aprymMeHra
Tpuronomerpuieckas OKpyKHOCTb, OIIPE/ICTICHHUE

86 5 TPUTOHOMETPUUECKUX (PYHKIUN YUCIOBOTO 1
aprymMeHra
TpuronomeTrpudeckas OKpy>KHOCTb, OIIPE/IeTICHHUE

87 6 TPUTOHOMETPUUYECKUX (PYHKIUI YHUCIOBOTO 1
aprymMeHTa

88 7 DopMyIIbl CIOKEHUS 1

89 8 Tpuronomerpudeckue GyHKIUU ABOIHHOTO yria 1

90 9 Tpuronomerpuyeckre GyHKIUHN TOJOBUHHOTO 1
yria

91 10 CymMa U pazHocTh CMHYCOB. CymMMa U pa3HOCTb 1
KOCHHYCOB

92 11 [Ipeo6pa3zoBaHUETPUTOHOMETPUUECKUXBBIPAKEHH 1
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(v

nu

[IpeoOpa3oBaHHETPUTOHOMETPHUCCKUXBBIPAKCHH

93 12 1
i

94 13 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKALIIIX 1
TPUTOHOMETpUYECKHE (QYHKIIUU

95 14 [IpeoOpazoBaHue BEIpaXKEHHIA, COACPIKALIIX 1
TPUTOHOMETpUYECKHE QYHKIUU

96 15 YpaBHEHHE COS X =a 1

97 16 Pemienne ypaBHeHust Buja COS X = a 1

98 17 VYpaBHeHHUeSIN x = a 1

99 18 Pemrenne ypaBHeHus Bujia Sin x = a 1

100 | 19 VYpasHenwuetg x = a 1

101 20 Pemenne ypaBHenust Bunga tgx =a 1

102 | 21 PemennerpuronoMeTpuyecKuXypaBHEHU N 1

KonTpoabHnas padora Ne6
103 | 22 | "TpuroHoMerpu4yecKue BbIpaKeHUs U 1
TPUTOHOMeTpHYecKHe ypaBHeHus "

IlocienoBaTeIbHOCTH M NIPOIPECCUH 10
AHanu3 1 KOppeKIys 3HaHU!

104 1 [TocnemoBaTeTbHOCTH, CIIOCOOBI 3aaHUS 1
noclexoBaTeIbHOCTEN. MeTo1 MaTeMaTHIeCKO
WHIYKITAH
MOHOTOHHBIE Y OTPAHUYEHHBIE

105 2 rocieaoBarenbHOCTH. McTopus ananuza 1
0ECKOHEYHO MaJIbIX

106 3 ApubmMeTnueckasmporpeccus 1

107 4 ['eomeTpuueckasmporpeccus 1

108 5 beckoHeuHOyOBIBarOIas T €OMETPHUECKASIPOTpeC 1
cusl

109 5 Cymma 6GCKOH6:IHO yOBIBaOIIICH 1
reOMEeTPUUECKOi ITporpeccun

110 7 JIuHeHBIN 1 SKCIOHEHIMAIbHBINA pocT. Hucio e. 1
dopmyiia CI0KHBIX IPOLIEHTOB

111 8 JIMHENHBIN 1 SKCIOHEHIIUATIBHBIA pocT. Yuco e. 1
dopmyia CI0KHBIX IPOLIEHTOB

112 9 Hcnonbs3oBaHue NpOrpeccuu i pelieHus 1
peanbHbIX 33Jau IPUKJIAHOTO XapaKTepa

113 | 10 KonTtpoJsbHas padoraNe7 1
"IlocsienoBaTeILHOCTH U TIporpeccuu’’
HenpepsiBublepynkuuu. Ilponssoanas 20

114 1 Amnanu3 u koppekuus 3HaHui HenpepbiBHbIE 1
(YHKLMHU M UX CBOMCTBA

115 2 Touka pa3pbiBa. ACUMNTOTHI rpagUKOB HYHKIUI 1

116 3 CBoiicTBa (hyHKLMH HETIPEphIBHBIX HA OTPE3KE 1

117 4 CaoiicTBa (hyHKIMH HENIPEphIBHBIX HA OTPE3KE 1

118 5 MeTo1 MHTEPBAJIOB JUIsl PEIICHHs] HEPABEHCTB 1

119 6 MeTo1 UHTEPBAJIOB JUIsl PEIIEHNs HEPABEHCTB 1

120 7 [IpumeHeHre MeTO1a MHTEPBAJIOB ISl PELLICHUS 1
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HEPABEHCTB

[TpumMeHeHre CBOWMCTB HENIPEPHIBHBIX (DYHKIUIH

121 8 1
JUISL peLIeHUs 33134
122 9 [TpumMeHeHue CBOWMCTB HENPEPHIBHBIX (DYHKIIUI 1
JUIsL pelIeHus 3a1a4
123 | 10 [lepBas u BTOpas Mpon3BoAHbIE GYHKIUU 1
124 | 11 Ompenenenue, } } 1
reOMETPUICCKUHCMBICIITPON3BOHOM
125 | 12 Omnpenenenue, GU3NISCKUHCMBICIITPON3BOTHOM 1
126 | 13 YpaBHeHHe KacaTelbHON K TpaduKy QyHKIUN 1
127 | 14 YpaBHeHMe KacaTelbHON K TpaduKy QyHKINN 1
128 | 15 [Tpon3BoHBICIIEMEHTAPHBIX (D YHKITHIA 1
129 | 16 [Tpon3BoHBICIIEMEHTAPHBIX (D YHKITHIA 1
[Ipon3BoHas CyMMBI, IPOU3BEICHHS, YACTHOTO H
130 | 17 . 1
KOMITO3ULIMU (PYHKLIUN
[Ipon3BoHas CyMMBI, IPOU3BENICHHSI, YACTHOTO U
131 | 18 . 1
KOMITO3UIIMU (DYHKUIUN
[Tpon3BoHAs CyMMBI, IPOU3BEICHHS, YACTHOTO H
132 | 19 9 1
KOMITO3UIIMU (QYHKUIUN
133 | 20 KonTpoabHasipadora Ne§ "Ilpoussoanas' 1 1
IToBTOpEHHe 3
134 1 AHanu3 U KOppeKIYs 3HaHUU. Y paBHEHUs 1
135 2 HToroBasikoHTpoJIbHAsAPatoTa 1 1
136 3 DyHKIUN 1
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10
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11 KVIACC

Ne KosmyecTBouacoB
e Temaypoxa Taransyu
yp Bcero | KoHTpoJbHBIEPa0OTHI

IoBTOpenue 4

1 1 | Apudpmernueckuit KopeHb N-0i CTENEHH. 1

2 2 | TlokasarenbHbIEypaBHEHHS 1

3 3 | JlorapudMuyecKueypaBHEHHUS 1

4 4 | TpuUroHOMETPUYECKHEBBIPAKEHHS M YPABHEHHSI 1

S S | BxoaHasi KOHTPOJbLHAs pabora 1 1
I/Icc.JIe)IOBam:le GyHKUUiI ¢ MTOMOLIbLIO 29
MPOU3BOIHOM

6 1 | 1lpuveHeHue NPOM3BOIHOM K HCCIICIOBAHHIO 1
(GyHKIMH HA MOHOTOHHOCTB M OKCTPEMYMBI

7 o | IlpuMeHeH#e IPOM3BOIHOM K HCCIIEIOBAHUIO 1
(GyHKIMH HA MOHOTOHHOCTB M OKCTPEMYMBI

8 3 | IIpuMeHeHHE MPOM3BOIHOM K MCCICIOBAHUIO 1
(GYHKIMH Ha MOHOTOHHOCTB M OKCTPEMYMBI

9 4 | TlprveHeHne Npou3BOIHOM K HCCIIEIOBAHUIO 1
(GyHKIMH HA MOHOTOHHOCTB M OKCTPEMYMBI

10 5 | IIpuMeHeHHE MPOM3BOIHON K MCCIICIOBAHUIO 1
(GyHKIMH HA MOHOTOHHOCTD U 9KCTPEMYMBI

11 6 [IpumeneHne nporu3BOIHOM K UCCIIEA0BAHUIO 1
(GyHKIMH HA MOHOTOHHOCTD U 9KCTPEMYMBI

12 7 | Haxoxnenme HanOOJIBIIETO M HANMEHBIIIETO 1
3HAYEHHsI HETPEePHIBHON (PYHKIIMHU HA OTPE3Ke

13 g | Haxoxzaerue HanOoIBIICIO M HANMCHBIICTO 1
3HAYEHHsI HEMPEPHIBHON (PYHKIIMU HA OTPE3Ke

14 g | Haxoxzaenue HanGoIbIICIO M HAMMCHBIICTO 1
3HAYEHHsI HENPEPHIBHON (PYHKIIMU HA OTPE3Ke

15 10~ Haxoxnenme HanOOJIBIIETO M HANMEHBIIETO 1
3HAYEHHsI HETPEPHIBHON (PYHKIIMU HA OTPE3Ke

16 11 | Haxoxzerue HanGoIBIICIO M HANMCHBIIETO 1
3HAYEHHsI HEMPEPHIBHON (PYHKIIMU HA OTpE3Ke

17 1o | Haxoxnenme HanOOJIBIIETO M HAMMEHBIIETO 1
3HAYEHHsI HEMPEPHIBHON (YHKIIMU HA OTPE3Ke

18 13 | 1lpuMeHeHue NpON3BOAHOI ISl HAXOXKICHUS 1
HAMJIY4IIEerO PEIIeHNsI B TPUKIAJAHBIX 33a4ax

19 14 | 1IpuMeHeHHE NPOU3BOHOM JUIs HAXOKICHUS 1
HAMJIY4IIEero PEIIeHNsI B TPUKIAAHBIX 33Ja4ax
[TpumeHeHne MpOU3BOIHON AJIS ONIPEeTICHHS

20 15| ckopoctu u yckopeHus npoiiecca, 3a1aHHOTO 1
dhopmynoit wiu rpadukoM
[IpumeHeHne MPON3BOIHON AJIS ONIPEeTICHHS

21 16 | ckopoctH U yckopeHus npoiiecca, 3a1aHHOTO 1
dhopmynoit wiu rpadukoM

22 17 | Kommnosunusdyaxnuii 1
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23 18 | Kommnosunusadynxuuii 1

24 19 | Komnosunusadynxuuii 1

o5 20 FGOMeTpI/I‘-IeCIfI/Ie o0Opa3sl ypaBHEHUH Ha 1
KOOPJIMHATHOU TUIOCKOCTH

26 21 FGOMeTpI/I‘-IeCIfI/Ie o0Opa3sl ypaBHEHUH Ha 1
KOOPJIMHATHOU TUIOCKOCTH

27 29 Kourtpoabsnas padoraNel "UccienoBanue 1
(yHKIMIi ¢ TOMOLIbIO MPOU3BOAHOM "
IlepBoOOpa3Hasi M HHTErpaJI 12

8 1 [lepBooOpaznas, 1
OCHOBHOECBOMCTBONIEPBOOOPA3HBIX

29 ) [lepBooOpa3HbIe N1eMEHTaPHBIX (YHKIIH. 1
[TpaBuita HaX0XKJACHHSI TEPBOOOPA3HBIX

30 3 [lepBooOpa3HbIe N1eMEHTapHBIX (YHKIIH. 1
[TpaBwiTa HaX0XKACHHSI TEPBOOOPA3HBIX

31 4 | Hurerpain. ['eoMeTpHYECKUICMBICIMHTErPAJIA 1

32 5 Beruucnenue onpenené?Horo MHTETpAJIA 110 1
dhopmyne Herotona-JleliOnura

33 g | BEIUHCICHHE ONIPENCEHHOTO HHTErPaa o 1
dhopmyne Herotona-JleliOnuria

34 7 | llpumenenne HHTErpaa 1is HAXOKICHUS 1
TJTOIA IEH TIIIOCKUX (QUTYD

35 8 Hpn}v[eHeHHe MHTETpaa il HaX0XKJACHUS 1
00BEMOB T€OMETPHUYECKHX TEJl

36 9 | IpumepsipemenuiinnddepeHnnanbHBIXypaBHEHU NI

37 10 | TIpumepsipemenniinuddepeHuanTbHbIXypaBHEHH I 1
MareMaTHuecKoe MOICITUPOBAHUE PEATbHBIX

38 11 | npoueccos ¢ nomomsro qudhepeHmanbLHbIX 1
ypaBHCHUU

39 12 KonTpoabHasi padora Ne2 "IlepBooOpa3Has u 1
uHTerpaa"
I'padpuxu TpuroHoMerpudeckux GyHKIuii. 14
TpuronomerpnyecKknue HepaBEHCTBA

40 1 | TpuroHomerpieckue (byHKIIUY, UX CBOICTBA U 1
rpaduku

a1 o | Tpuronomerpuueckue (byHKIIUY, UX CBOICTBA U 1
rpaduku

42 3 Tpuronomerpuveckue GyHKIIUU, UX CBOMCTBA U 1
rpaduxu

43 4 | TpuroHomerpuueckue (byHKIIUY, UX CBOICTBA U 1
rpaduxu

44 5 | TpuroHomerpuueckue (byHKIIUY, UX CBOICTBA U 1
rpaduxu

45 6 OTt60p KOpHEH TPHTOHOMETPUECKHX YpaBHEHUH ¢ 1
TTOMOIIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTH

16 7 OT60p KOpHEH TPUTOHOMETPUIECKHUX YPaBHEHHI C 1

ITOMOIIIBIO TpI/IFOHOMCTpI/I‘-ICCKOI\/Il OKPY’KHOCTHU
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OT60p KOpHEH TPUTOHOMETPUIECCKUX YPABHEHHH C

47 8 HOMOII[bI0 TPUTOHOMETPHUYECKOM OKPYKHOCTH !
48 9 OTt60p KOpHEH TpI/IFOHOMeTpI/IlIEiCKI/IX YpaBHEHHH C 1
HOMOII[bIO TPUTOHOMETPHYECKOM OKPYKHOCTH
49 10 | PemennerpuroHOMeTpHUECKMXHEPABEHCTB 1
50 11 | PemennerpuroHOMETpUYECCKUXHEPABEHCTB 1
ol 12 | PenrenneTpuroHOMeTpHYECKUXHEPABEHCTB 1
52 13 | PemenneTpuroHOMeTpHUECKHXHEPABEHCTB 1
KonTtpoabHnas padoraNe3 "I'papuxnu

53 14 rtpuronomerpuyeckux GpyHKIHiA. 1
TpuronomerpnyeckneHepaBeHcraa'
HppaunoHaibHbie, IOKA3aTeJbHbIE U 24
Jorapu()MuYeCKHe HEPABEHCTBA

54 1 | OCHOBHBIC METO/BI PEIICHNS IOKA3ATENBHBIX 1
HEPABEHCTB

55 o | OCHOBHbIE METO/IBI PELICHHS TI0KA3aTeNbHBIX 1
HEPABEHCTB

56 3 | OCHOBHBIC METO/IBI PCIICHHS IIOKA3ATENBHBIX 1
HEPABEHCTB

57 4 | OCHOBHBIE METO/IBI PEIIEHNs I0KA3aTENbHbIX 1
HEPABEHCTB

58 5 | OCHOBHBIC METO/IbI PELICHNS JIOTapHPMIIECKNX 1
HEPaBCHCTB

59 6 | OCHOBHBIC METO/IbI PELICHHUS JIOTapU(MIIECKUX 1
HEPaBCHCTB

60 7 | OCHOBHBIC METO/IBI PEIICHHSI JIOTapH(PMUUCCKHX 1
HEPaBCHCTB

61 g | OCHOBHBIEC METO/IbI PELICHNS IOTaPH(MIYECKUX 1
HEPaBCHCTB

62 g | OCHOBHBIC METO/IbI PELICHHS HPPALIMOHATBHBIX 1
HEPaBCHCTB

63 10| OCHOBHBIC METOBI PELICHNS HPPALIMOHATBHEIX 1
HEPaBCHCTB

64 11 | OCHOBHbBIC METO/IbI PELICHHS HPPALIMOHATBHBIX 1
HEPaBCHCTB

65 1o | OCHOBHBIC METOABI PELICHNS HPPALIMOHATBHEIX 1
HEPaBCHCTB

66 13 Fpa(pnqecia/le METO/IbI PEIIeHHs HPPALMOHATBHBIX 1
ypaBHEHUI

67 14 Fpa(pnqecicne METO/IbI PEIIeHHs HPPALMOHATBHBIX 1
ypaBHEHUi

68 15 Fpa(pnqecicne METO/IbI PEIIeHHs TOKA3aTeIbHBIX 1
ypaBHEHUi

69 16 | ['paduueckie METOBI PEIICHNUS IOKA3ATEILHBIX 1
HEPaBCHCTB

70 17 | Tpaduueckne MeTozs! pelueHus 1
sorapu()MHUIECKUX YPaBHEHHIA

71 18 | T'paduueckue meTomsl permenus 1
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Jorapu()MUIECKUX HEPABEHCTB

I'padmyeckue MeTo b1 pemeHus

72 19 1
Jorapu(MUIECKUX HEPABEHCTB

73 20 I'padmyeckne MeTOIbI pelIeHUs TOKA3aTeIbHBIX U 1
Jorapu(MUIECKUX YpaBHCHHIMA

74 21 I'padmyeckne MeToIpI peleHus TOKa3aTeIbHBIX U 1
JOTapU(PMUIECCKUX YPABHCHHM

75 22 I'padmyeckre MeToOIBI PEeIICHUS TIOKA3aTEIbHBIX U 1
JOrapu(pMUICCKUX HEPABCHCTB

76 23 I'padmyeckue MeToIBI PEeLICHUS TIOKA3aTeIbHBIX U 1
Jorapu(MUIECKUX HEPABEHCTB
KountpoabsHas padoraNe4d "UppanuonajbHble,

7 24 | mokaszareabHbIe U JlorapupmMuyecKue 1
HepaBeHcTBA'
KomnuekcHbleuncia 10
KowmmnnekcHeie uncna. Anrebpanueckas u

78 1 | rtpuronomerpuueckas Gopmsl 3anmcu 1
KOMIIJICKCHOTO YHCJIa
KowmmnekcHeie yncna. Anrebpanyeckas u

79 2 | Tpuronomerpuueckas GOpPMBI 3aIUCH 1
KOMIIJICKCHOTO YHCJIa

80 3 Apudmernyeckre ornepanuu ¢ KOMIICKCHBIMH 1
JHUCIIaMU

81 4 Apudmernyeckue onepanuu ¢ KOMIJICKCHbIMU 1
qHclIaMu

82 5 I/I306pa)KGHI/IevKOMHJ'IeKCHI>IX yucel Ha 1
KOOPJIMHATHOU TJIOCKOCTH

83 6 I/I306pa)KGHI/IevKOMHJ'IeKCHI>IX yucel Ha 1
KOOPJIMHATHOU TJIOCKOCTH

84 7 ®opmyna Myaspa. KopHu N-oii cTenenu u3s 1
KOMIIJIEKCHOTO YHCJIa

85 8 ®opmyna Myaspa. KopHu n-oii cTenenu u3s 1
KOMILJIEKCHOTO YHUCIIa

86 9 [IpumeHeHre KOMIUIEKCHBIX YUCEIN ISl PELICHUS 1
(bu3MYECKUX U TEOMETPUYECKUX 3a7a4

87 10 KonrposabnaspaboraNeS 1
"KommiekcHbleuncia'"
HarypajbHble U nejbiedncsia 10

88 1 | Harypanbusle u nensieuncia 1

89 2 | HarypaibHble U LeJbIeYnCIIa 1

90 3 | TlpuMeHeHHE NPU3HAKOB AEITUMOCTH LEIBIX YHCET 1

91 4 | TIpumeHeHHE IPU3HAKOB JETUMOCTH LEJBIX YUCEI 1

92 5 | IIpuMeHeHHE NPU3HAKOB JCITMMOCTH LEBIX YHCEL: 1
HOJl u HOK

93 6 [IpumeHeHre MPU3HAKOB AETUMOCTH ENBIX YHCEI: 1
HOJl u HOK

04 7 | IIpuMeHeHHE NPU3HAKOB JCTMMOCTH LE/BIX THCEL: 1

OCTAaTKH! 110 MOAYJIIO

22




95

HpI/IMeHeHI/Ie MPU3HAKOB ACIIMMOCTH LCIIbIX YHUCCII:
OCTaTKH! 110 MOYJIIO

96

HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTH LECJIbIX YHUCCII:
AJITOPUTM EBKJII/II[EI AJId pCHICHUA 3a1a4 B HCIIbIX
quciaax

97

10

KountpoabHas paboTaNe6 "Teopusi meabix
yuceJ'

CucreMbl palMOHAJIbHBIX, HPPAIHOHAJIBLHBIX
MOKA3aTeJbHbIX U JIOrapu(pMUYeCcKuX
YPaBHeHUil

12

98

Cucrema ¥ COBOKYITHOCTh YPaBHEHUI.
PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-CIICICTBHS

99

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI i CUCTEMBI-CIIEICTBHSI

100

OCHOBHBIE METOJIbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHUM

101

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEN MPpPAMOHAIBHBIX YPAaBHEHHUN

102

OcHOBHEBIE MCTOABI PEIICHUA CUCTEM U
COBOKYITHOCTEW MOKAa3aTeIbHbIX YPAaBHEHUI

103

OcHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
COBOKYITHOCTEW MOKAa3aTEIbHBIX YPABHEHUIN

104

OcHOBHEBIE MCTOABI PEIICHUA CUCTEM U
COBOKYITHOCTEH JIOTapu(PMUIECKUX YpaBHEHUH

105

OCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEH JIOTapu(PMUIECKUX YpaBHEHUH

106

[IpumeHeHue cucTeM K pelIeHHI0 MaTeMaTHYECKUX
3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00J1acTeil HayKu U
peaIbHOM KU3HU, HHTEPIIPETAIIHS TOTY4EeHHBIX
pe3yNIbTaTOB

107

10

[IpumeHeHne cUCTEM K PEeLICHUI0 MAaTEeMaTHYECKIX
3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U
peaIbHOM KU3HU, HHTEPIIPETALHS TOTY4EeHHBIX
pE3yJIbTaTOB

108

109

11

12

[IpuMeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJa4 1 3a/1a4 U3 pa3IMnyHbIX
oOacTeil HayKu U peaslbHOM KU3HH,
UHTEepHpeTalys NOJyYeHHBIX pe3yIbTaToOB

KonTtpoJsbHas padoraNe7 "Cucremsl
PALMOHAIBHBIX, HPPALMOHAIBHBIX
NOKa3aTeJbHbIX U JJOrapupMu4ecKux
ypaBHeHuii"

3agaym ¢ napameTrpamMu

16

110

PaHI/IOHaJ'ILHI)IeypaBHeHI/IH C napamMeTpamMu

111

PaHI/IOHaJILHbIeHepaBeHCTBa C mapamMeTpamMu

112

PanmoHaabHBIECUCTEMEBI C napameTpamu

113

HppanmoHaisHble ypaBHEHUS, HEPABEHCTBA C
napameTpamMu

114

o b WIN|PF

I/IppaLII/IOHaJILHLICCI/ICTCMBI C mapamMecTpamMu

23




Iloka3zaTenbHbIe YpaBHCHU:, HCPABCHCTBA C

115 6 1
napaMmeTpamu

116 7 | Tloka3arenbHBICCHCTEMBI C TApAMETPAMU 1

117 8 Jlorapudmuueckre ypaBHEHUS, HEPABEHCTBA C 1
napaMeTpamu

118 9 | JlorapupmMuueckuecucTeMBI ¢ MapaMeTpaMu 1

119 | 10| TpuroHomeTprYecKueypaBHEHUS C TTApAMETPAMH 1

120 | 11 | TpuronomerpryecKMEHEPABEHCTBA C TAPAMETPAMHE 1

121 | 12| TpuroHOMeTpUYECKUECHCTEMBI C TAPAMETPAMH 1
[TocTpoeHue 1 UCCIIEIOBAHIE MAaTEMATUICCKIX

122 | 13| wmomenelt peanbHBIX CUTYalHH € TOMOIIBIO 1
YPaBHEHUH € ITapamMeTpamu
[TocTpoenue 1 UCCIIeIOBAaHIE MaTEMATHICCKIX

123 | 14| wmopenelt peanbHBIX CUTYAIHH € TOMOIIBIO CHCTEM 1
YPaBHEHUH € ITapamMeTpamMmu
[TocTpoeHue 1 UCCIIeIOBAaHIE MaTEMATHICCKIX

124 | 15| wmonenelt pealbHBIX CUTYAIHH € TOMOIIBIO CHCTEM 1
YPaBHEHUH € ITapamMeTpamMmu

125 | 16 KoutpoabsHas pa6oraNe8 "3anaum ¢ 1 1

”"
napamMeTpaMu
TOroBO€ IMMOBTOPEHHE

" 11

126 1 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuil: "YpaBHeHus"

127 ) [ToBTOpeHue, 0600IIIEHNEe, CHCTEMATH3AITIS 1
3HaHuil: "YpaBHeHus"

128 3 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuil: "YpaBHeHus. CucTeMblypaBHEHUN"

129 4 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3Hanuii: "HepaBencrna"

130 5 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3Hanuii: "HepaBencrna"

131 6 | HWrorosasi KouTpoabLHas padora 1 1

132 7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
s3Hanuii: "[IpousBoHas u e€ npumeHeHue"

133 8 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 1
3Hanuii: "[IpousBoHas u e€ npumeHeHue"

134 9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AT 1
3HaHuii: "[IpousBoaHas u e€ npumeHeHue"

135 10 [ToBTOpeHue, 060061IeHNE, CCTEeMaTH3aIUs 1
3HaHui: "MHTEerpan u ero npuMeHeHue"

136 11 [ToBTOpeHue, 060061IeHNE, CCTEeMaTH3aIUs 1
3HaHuM: "OyHKunn"

OBILIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 136 12
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

AunreOpa u Havana mareMmaTrueckoro aHanmsa. 10-11 kmaccel. YueOnuk. bazoseiii u yriyonennsiii ypoau. 2021. YueOnuk. Anmumos LILA.
WznarensctBo «IIpocBemenuex»

Maremaruka:anredpa 1 Hagajga MaTeMaTH4eCKOro aHaln3a, reoMeTpus. AisreOpa M Hauajla MaTeMaTHYecKoro aHanu3a. 11 kimace. Y4ueOHuK
st 0011e00pa30BaTENbHBIX OpraHu3auii(0a30Bblii M yriryoaeHHbIH ypoBHH) B 2 4.-A.I'. Mopakosuy, I1.B. Cemenos. — 9-e uzs., crep.- M.:
Muemo3suna, 2020r.

METOANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

» Anrebpa n Havana MaremMatnyeckoro aHanu3za. 10-11 knaccel. YueOnuk. ba3osblit u yriyOnenssiit yposau. 2021. Yuebnuk. Anumos 1 A.
N3 patensctBO "[IpocBemenue”

* Pabouas mporpamma cpegHero odmiero oopazoBanus npeamera «Maremaruka» yrinyoaéHHbli ypoBeHb. O1o0peHa perieHueM
(benepaTbHOTO Y4eOHO-METOUIECKOTO OO0BETMHEHUS TT0 00IIeMy 00pa3oBaHuto, TPOTOKOa 7/22 o1 29.09.2022 1.

* MeTtonnyeckue pekoMeHAanuu o yueoOHuky "AnreOpa u Havyana ananuza" 10-11 xmaccel /ABtop: Anumos HI.A., M3natenscTBo
"IIpocBemenne"

» AnreOpa u Havyana aHanuza, 10-11 xkmaccel, B 1Byx yactsax. [loypounoe mmanupoBanue mo yueounky Amumona I1.A/ ABTop-cocTaBUTEb:
I'puropeena ..

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

* http://window.edu.ru/ DnekTpoHHas OMOIMOTEKAa YUCOHHKOB M METOIMYSCKUX MAaTEPHATIOB

* http://www.math.ru Marepuaisl o MaTemMaTrke B EquHO#M KoJUTeKInK 1M(POBBIX 00pa30BaTEIbHBIX PECYPCOB

* http://www.bymath.net I'azera «Maremaruka» M3natensckoro qoma «IlepBoe ceHTIOPs

e http://www.uztest.ru 3ama4u o reomeTpun: HHHOPMALMOHHO-TTIOMCKOBAsI CHCTEMA

* http://www.problems.ru KomnbroTepHass MaTeMaTHKa B IIKOJIC

* http://school.msu.ru Maremaruka. lllkona. byaymee. Caiit yunrens maremaruku A.B. IlleBkuna

* http://www.etudes.ru Marematudyeckoe oOpa3zoBaHue: TPOILIOE U HacTosee. HTepHeT OMOIMOTEeKa 0 METOIUKE MPEToIaBaHus
MaTeMAaTUKU

* http://www.exponenta.ru TTopran Allmath.ru — Bcst Mmatematika B 0JTHOM MecCTe

* http://www.allmath.ru Tlpuknagnas MaTeMaTHKa: CIIPABOYHUK MAaTEeMaTHUECKUX (POPMYII, TPUMEPHI U 33/1a41 C PEUICHUSIMH
e http://math.rusolymp.ru 3amadyHuk 11 IOATOTOBKY K OJIMMIIMAIAM IO MAaTEMATHKE

* http://tasks.ceemat.ru 3anumarenbHas MaTeMaTHka — OJIMMITHA/IBI, UTPBI, KOHKYPCHI IO MaTEMATUKE JIJISl IIKOJIBHUKOB
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http://window.edu.ru/
http://www.math.ru/
http://www.bymath.ne/
http://www.uztest.ru/
http://www.problems.ru/
http://school.msu.ru/
http://www.etudes.ru/
http://www.exponenta.ru/
http://www.allmath.ru/
http://math.rusolymp.ru/
http://tasks.ceemat.ru/

« http://www.math-on-line.com MareMaTrdecKue OJIMMITAAAB] I IIKOJbHUKOB
* http://www.olimpiada.ru MaTtemaTuyecKkue OJIUMITHAIBL U OJTUMITHAIHBIE 3a0aUn
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