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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI 3KOHOMUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpPEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpHpPETallud  TOJYyYCHHBIX  pEUIeHWH, 3HAKOMATCS €  NIpHUMEpaMHu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
INIMPOKUM MATEMAaTHYCCKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
pellIeHusI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7aud, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud U ONepaluu: JeJIeHHe Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY pacCHIMPEHUIO Kpyra HCIOJIb3YyeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3AIHSI.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3INMYHBIMH METOJAAMH  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEHICHUH TPHUKIAJTHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copep:karenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUHM, a TaKKe BBIPAKECHUM,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, paboTl €  CHMBOJBHBIMH  (QopMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznuyHoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHO. Ero m3yueHwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYTI KaK MAaT€MaTHYECKHMX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaep)kareinbHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPakTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaX.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCATbHBIA SI3BIK, OOBEIUHSIOUINI BCE pa3/esbl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €0 JJI BBIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHUUECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTMYECKOTO MBILIUICHHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTr0 MOJEIUPOBAHUS, KOTOPbIE NPU3BaHBI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQXX/IbIM U3 pa3/ieloB IPOrpaMMbl, IOCKOJIbKY BECh MaT€pHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHne yueOHOro kypca «AnreOpa M Havajla MaTeMaTHYECKOTO
aHaimza» B 10 kmacce ortBoautrcs — 64 dacoB (2 dYaca B HEICINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 Pa3JIUYHbIX OTpaciel 3HAHUN U PeabHOM KU3HM.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTIJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BHIYMCICHUH.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTYpaJbHON CTEIICHH M €r0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHMSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUSI HENbIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OCHOBHBIE METOIbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPUUYECKHUE bopMyIIbL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €T0 3HAYEHHUS, TPUMEHEHUE ONPENCITUTENS sl pPELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTEeMaTUYECKUX MOJEIIEN PEalbHOM CHUTYalluH C IMOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Kommnosumms yskiuit. I'paduk QyHKIuu. iaeMeHTapHbIE MpeoOpa3zoBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
dbynkiuu. IIpoMexxyTku MOHOTOHHOCTHM (YyHKIMH. MakCUMyMbl U MHUHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpeppiBHbIe GyHKIIMM W WX CBOMCTBA. TOYkHM paspbiBa. ACHMIITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

INDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCUWCKOro  oOIlIecTBa,  MPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBJICHUH,
MpoLenyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, OMNPOCHI U JIPYroe), yMEeHHUe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKIUSIMHA 1 Ha3HAYCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOUUIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMATHMKH, UEHHOCTHOE OTHOUIEHHE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OTUX JOCTHKEHUNW B JAPYrHX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapoaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUA, 3TUYECKOTO IOBEJCHHUS, CBSI3aHHOIO C IMPAKTUYECKUM



IIPUMEHEHUEM JOCTW)KCHUM HAyKHW W JEATEIBHOCTBIO YYEHOrO, OCO3HAHHUE
JUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOWYUBOTO OYAYIIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuyHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKoro BOCUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0e30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 30pOBBIO (370pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXUM 3aHATHU U
OTIIbIXa, PEeryispHas (GU3NIECKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYIy, OCO3HaHUE IIEHHOCTH TPYIOJIOOUs, HHTEpPEC K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEATEIIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccud W peaau3oBbIBATH COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTH4eCKOMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPbl, TOHMUMAHUE BIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHHE TJIOOATIBHOTO XapaKTepa dKOJOTUUECKUX MPoOJieM, OpUEHTAITUS
HAa TPUMEHEHUE MaTEeMATHUYEeCKUX 3HAHWUW IS pelieHusl 3agad B 00JlacTu
OKpY’Karolel cpenbl, IJIAaHUPOBAHHE TIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCIICICTBUUN JIJIL OKPYIKAIOLLIEN CPEbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY
VPOBHIO  pa3BUTHUsI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTUYECKOW HayKHh Kak c]epbl 4eToBEUECKOW JesATeNbHOCTU, JTarnoB €&
pPa3BUTHS W 3HAYUMOCTH ISl PA3BUTUS LMUBUIM3ALMH, OBJIAJACHUE SA3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoll KakK CpEJICTBOM IIO3HAHUSI MHpa,
TOTOBHOCTh OCYILECTBIIATh NPOEKTHYIO U HCCIEIOBATENbCKYIO JI€ATEIbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Bba3zoBble JJornueckue JeiicTBUA:



BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAIUH,
OCHOBaHMsI /1711 0000IIIEHHS U CPABHEHMSI, KPUTEPUU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPEeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHUS
B (akrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

JienaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JIETyKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PCIICHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  Yy4€TOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3soBble ucciaeaoBare/ibCKue 1eiCTBUA:

UCIIOJIb30BaTh BOMNPOCHl KaK HCCIEIOBATEIbCKUA WHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIsIEeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIHAI0, MHEHHUE;

MPOBOJAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMHU, MPOIECCAMU;

CaMOCTOSITeNIbHO (OpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MPOBENEHHOTO  HAOMIOJIEHUS, HUCCJIEIOBAaHUS, OIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA,

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMPOIECCa, a TAaKXKE BbIIBUIaTh
MPEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undpopmaumeii:

BBISIBIIATH Je(UIMTHI MHPOPMAILIUU, JAHHBIX, HEOOXOIUMBIX JJi1 OTBETa Ha
BOIIPOC U JJIsI PELLICHUS 3a]1a4u;

BBIOMpaTh HH(POPMAIINIO U3 UCTOYHUKOB Pa3JIMUHBIX THUIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIIUMIO PA3IUYHBIX BUJIOB U
dbopmM IpeacTaBICHNUS,

CTPYKTYpPHPOBaTh MH(POPMAIIUIO, TPEJICTABIATh €€ B Pa3IMYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUuecKH;



OLICHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e AelCTBUS

OOmenne:

BOCIIPUHUMATh U (hOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMH OOIIEHHUs, SICHO, TOYHO, IPaMOTHO BBIpaXXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THChMEHHBIX TEKCTaX, JIaBaTh IOSCHEHHUS IO XOAY PCEIICHHS 3aJaud,
KOMMEHTHPOBATH MMOJYyUYCHHBIN pe3yJIbTar;

B XOJIe¢ OOCYXJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMHI,
mpoOJeMBbl, pemaeMoN 3a7add, BHICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
peIlIeHUsI, COMOCTABIATh CBOU CYXIEHUS C CYXKICHHSIMU IPYTUX YYaCTHUKOB
Jajora, oOHapyKUBaTh Pa3jUyue U CXOJCTBO MO3UIIUM, B KOPpPEKTHOU dopme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKEHHUS;

MPEACTABIATh PE3YIbTAThl PELICHUS 3a/1aud, SKCIEPUMEHTa, UCCIEIOBaHMUS,
MPOEKTa, CAaMOCTOSITEILHO BBIOMpPATH (POpMAT BBICTYIUICHUS € Y4€TOM 3ajaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PerynsiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS

Camoopranusamnus:

COCTABJISITH ILJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM WH(MOPMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEPIIIAEMbIX JIEUCTBHI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCThH
croco0aMu CaMOIIPOBEPKH, CAaMOKOHTPOJISI TpoIiecca W Pe3ysibTaTa PEIICHHS
MaTeMaTUYECKOM 3a4auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYThH NIPH PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE Pe3yJIbTaTa eI M YCIOBUAM, OOBSICHATH PUUUHBI
JOCTIDKCHHSI WU HEJIOCTHIKCHHS PE3YJIbTATOB JIEATEILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBmecTHAasI 1eATEILHOCTD:

MOHUMATh M HCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTIbHOU
paboTBl TpHM pEHICHWM YYeOHBIX 3a7a4, NPUHUMATh IIeIb COBMECTHOMU
NEATEeILHOCTH, TJIAHUPOBATh OPTaHHM3AIlMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JIOTOBApWBATHCS, OOCYXKIaTh TMPOIECC U PE3yabTaT PpadOTHI,
000011aTh MHEHUS HECKOJILKUX JIFOMIEH;



y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyXmeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H HWHBIE), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UIEHAMHU KOMAaHJbI, OIICHHBATH
KayeCTBO CBOETO BKJIaja B OOMIUI MPOAYKT MO KPUTEPHUSAM, CHOPMYINPOBAHHBIM
y4aCTHUKAMU B3aMMOJICHCTBUSL.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy oOyuenuss B 10 kjacce o0OydyarOmIMICAd MOJYYUT CIEAYIOIIHE
npeaIMeTHbIe Pe3ybTaThl MO OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havajla MaTeMaTUYECKOr0 aHaTU3a:

Yuciia 1 BbIYHCICHHSA:

CBOOOJHO OIEPUPOBATH MOHATHSAMU: PALMOHAIIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas JIpoOb, TMPOUEHTHI, HPPALUOHAIBHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U ICMCTBUTENIBHBIX YUCET, MOLYJIb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl ISl pPELICHUs MPHUKIAJHBIX 3aJad U3
PAa3JIUYHBIX OTPACJIEH 3HAHUM U PEATIbHOU KU3HU;

NPUMEHSATH NMPUOIMKEHHBIE BBIYMCIICHUS, TPAaBUJIa OKPYTJICHUS, IPUKUAKY U
OLICHKY PE3yJIbTaTa BBIYNCICHUN;

CBOOOIHO ONEpUPOBATh IOHATHUEM: CTENEHb C LEJIbIM IIOKa3aTeleM,
UCIIOJIb30BAaTh MOAXOIALLYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLIECHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JAHHBIX;

CBOOOJHO OINEPUPOBATH MOHATUEM: APUPMETUUECKUN KOPEHb HATypajabHOU
CTEIICHH;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHb C PallMOHAIbHBIM ITOKa3aTeleM;

CcBOOOJIHO ONEpUpPOBaTh MOHATHUSAMU: JIOTapU(PM uHKcaa, ACCITHUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHT€HC
YUCIJIOBOTO apryMEHTa;

OIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHHS U HEPaABEHCTBA:

CBOOOJIHO OIEpPUPOBATH MOHITUSIMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPAaBHEHUS U YPABHEHHU-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHbIE METOJbl pEIIeHUs PALUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IIPUMEHSATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: MHOTOYJIEH OT OJHOW MEpPEeMEHHOM,
MHOTOYJIEH ¢ IedbiMH Ko3(h(dULMEeHTaMH, KOPHM MHOTOYJIeHa, NPUMEHATH



JIeJIEHNE MHOTOWIEHAa HA MHOTOYIEH ¢ OCTaTKOM, Teopemy besy u teopemy Buera
JUISL pelIeHus 3a/1ay;

CBOOOZIHO OMNEpUPOBATH TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHHIA,
MaTpulla, ONpPENENUTEdb MaTpUlbl 2 X 2 U €ro TEeOMETPUYECKUI CMBICI,
UCIIOJIb30BaTh CBOWCTBA OMNpeAenuTens 2 X 2 JUisl BBIYMCIEHUS €ro 3HaueHus,
OPUMEHATb ONPEACNTUTENN MJI1 PELICHUS CHUCTEMBbl JIMHEWHBIX ypaBHEHUH,
MOJICJIMPOBATh PEalbHBIC CUTYAIlMH C IOMOIIbIO CUCTEMBI JIMHEHHBIX YPaBHEHHIA,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C IOMOUIbI0 MaTpull U OIpEAeTIUTENEH,
UHTEPIIPETUPOBATH NOIYYECHHBIN pe3yNbTar;

UCIIOJIb30BaTh CBOMCTBA JIGHCTBUH C KOpPHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKEHU;

BBITIOJIHSATH MpeoOpa30BaHMs YHUCIOBBIX BBIPAKEHUHN, COJEPIKAIINX CTEIICHH C
palOHaIbHBIM IIOKA3aTENEM;

UCIIOJIb30BaTh CBOICTBa norapumMoB IS npeodpazoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HUPPALMOHAJIBHBIE, MMOKa3aTeJbHbIE U
JorapupMuUecKre ypaBHEHHUs, HAXOAUTh UX PEIICHUS C TTOMOIIBIO PABHOCHIIBHBIX
NEPEXO0JI0B WM OCYILECTBIISAS IPOBEPKY KOPHEI;

IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE (GOPMYJIbI JUIsl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl JUIsl  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKEHUS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBUIO 3a/Jaud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM alllapaTa aiareopsol.

DYyHKIUHN U TPAPUKHU:

CBOOOJTHO ONEPUPOBATh MOHATHUAMU: (PYHKITUS, CIOCOOBI 3aaHusl (DYHKITNH,
B3aMMHO O0OpaTHble (QYHKIUHU, KOMMO3MIMUSA (QYyHKUMNA, Trpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPEAEICHUS U MHOXKECTBO
3HaYeHUHN QPYHKINU, HYJIH QYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO OMNEpUPOBaTh MOHATHSAMM: UETHBIE M HEUYETHbIE (YyHKUUH,
nepuoanydeckre QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMyMBbI U
MUHUMYMBI (DyHKIIMK, HaumOoJblllee W HAWMEHbIIEE 3HAueHWE (YHKIUU Ha
IPOMEXKYTKE;

cBOOOIHO ONEpPUPOBATh MOHATUAMU: CTENEHHAs (YHKIHMS C HATypajIbHBIM U
HENbIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIHMHM C HATypPaJbHbIM U LEJIbIM



nokasarenem, rpaguk KOpHs N-0il CTeneHH Kak (PyHKIHUU OOpaTHOW CTENEHHU C
HaATypaJIbHBIM IOKa3aTeleM;

ONEpUPOBATh TOHATUSAMU: JMHEHHAs, KBaJpaTUUHas U APOOHO-IHHEWHas
(YHKIMH, BBIIOJIHATE 3JIEMEHTAPHOE UCCIIEA0BAHUE U IOCTPOCHUE UX TPaPUKOB;

cBOOO/IHO ONEpUpOBATh MOHATHSMM: IOKa3zaTeiabHas U JorapupmMuyeckas
GYyHKIIMM, UX CBOMCTBA M TpaduKH, MCIONb30BaTh MX TpadUKHU ISl PELICHUS
YPaBHEHU;

CBOOO/IHO ONEpPUPOBATH TOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpe/ieNIEHNE TPUTOHOMETPUUECKUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpauku (yHKIUN JUId  HCCIEAOBAaHUSA IPOLIECCOB U
3aBHCHUMOCTEH TpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (DOPMyJIaMH 3aBUCIMOCTH MEXK/Ty BEIMIYMHAMY,

Hauaja mareMaTH4eCKOro aHAJIM3A:

cBOOOIHO ONEpUPOBATh MOHATUSAMHU: apumMeTnyeckas U TeoMeTpUdecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIAsi T€OMETPUUECKasi MPOTrPecCus, TUHEHHBIA U
AKCMIOHEHIIUATBHBIA POCT, GOpMyJia CIOKHBIX MPOIIEHTOB, UIMETh MPEACTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOIPECCUU JJIsl PEIICHUS peallbHbIX 3a/lad MPUKIATHOTO
XapakTepa,

cBOOO/IHO OMEPUPOBATH MOHATUSAMU: MOCIEOBATENIFHOCTD, CIIOCOOBI 3aTaHUS
MOCIIEIOBATEBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEIOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYeCKOro aHaju3a KakK aHajlu3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OMNEpUpPOBaTh MOHATUSIMU: HENpEPbIBHbIE (DPYHKUUU, TOUYKHU
pa3psiBa rpaduka GyHKIMU, aCUMITOTHI Tpadrika GyHKINH;

CBOOOMHO OIEpHpOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAS Ha OTpPE3Ke,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (QYHKIUHN AJIsl peleHUs 3a1a4;

cBOOOIHO OIEpUpOBaTh TMOHATUSIMU: TIepBas W BTOpas IPOU3BOIHBIC
(GbyHKUMH, KacaTelbHas K rpaduKy QyHKIMY;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IBYX (YHKIUH, 3HATH MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BAaTh TEOMETPUUECKUN M (DU3UYECKUN CMBICT MPOU3BOTHOM s
peleHus 3a1au.

MHokecTBa H JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluu  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Jjisl OMUCaHUs! pealbHbBIX
IPOLIECCOB U SIBJICHUH, TP PEIICHUH 3a/1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;



CBOOOJIHO OIEpPHPOBATh TMOHATUSMU: OIpEAeTeHHE, TEeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHUYECKOTO 00BEKTa, T0KA3aTEIbCTBO, PABHOCHIIbHBIE
YpaBHEHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudpmernueckuilt KOpeHb N-0i CTEIEHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudmuueckast pyHKIHUS. 18 1
Jlorapudmuueckue ypaBHEHUS
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 64 5 0




IHOYPOYHOE IIVTAHUPOBAHUE YPOKOB AJITEBPbBI 10 KJIACC

ara DJIeKTPOHHbIE
KoanuectBo yacoB A P
Ne T U3Yy'1CHUs uudposeie
eMa ypoka
n/m P B Kontpoabnesie Ilpakruueckue Ilo ITo o0pa3oBaTejbHbIe
cero
padoThI padoThI mwiany ¢axkry pecypcol
MHoXecTBO, oIl UM H
1 O3KECTBO, ONEPaLH Hajl 1 05.09
MHOECTBAMHU U UX CBOICTBA
[IpuMeHeHne TeopeTHKo-
2 MHOKECTBEHHOTO alnapara Jyis 1 05.09
peuieHus 3anay
anuoHaybHble Yncia. OOBIKHOBEHHbIE
P 06
3 U JA€CATUYHBIE APOOU, TPOLIEHTHI, 1 12.09
OecKOHEUYHbIE IEPUOANUECKUE APOodH
4 [Ipumenenue qpobeit 1 MPOLEHTOB JIs 1 12.09
pelieHus: NpUKIaAHbIX 3a7a4
5 [Ipumenenue apobeii 1 IPOIEHTOB IS 1 19.09
penieHust MPUKIAAHBIX 3a7a9
JlelicTBUTENbHBIC YKCTIA.
6 PannonansHbIe ¥ MppanMoOHaIbHbBIE 1 19.09
qucia
Apudmerndeckue oI 1578
7 p! (bmMeTHUecKHe orepaluu ¢ 1 26.09
JENUCTBUTENbHBIMU YU CIIAMU
8 Mozulym, JEUCTBUTEIBLHOTO YKCIIA U €r0 1 26.09
CBOMCTBa
[TpubnmxEHHBIE BRIYUCIICHUS, TIPaBHUIIA
9 OKpYTJICHUS, IPUKUIKA U OIICHKA 1 03.10
pe3yibTaTa BEIUUCICHUN
HOBHBIE METO/IbI PEILICHHUS LIEJIbIX U
10 OcCHOBHBIE METO/IBI perie LelEL 1 03.10
JIpOoOHO-paLlMOHAIBHBIX YPaBHEHUHN U




HCpaBCHCTB

11

OCHOBHBIE METO/IbI PEIICHHS LETBIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

10.10

12

OCHOBHBIE METO/IbI PEILICHHS LETBIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

10.10

13

MHOro4wieHsl OT OAHON MEPEMEHHOM.
Jlenenre MHOTOYICHA HA MHOTOWICH C
octaTtkoM. Teopema besy

17.10

14

15

16

MHoOro4ieHsl ¢ LEeIbIMU
kodpunmentamu. Teopema Buera
Pemienue cuctem TMHEHHBIX
YpaBHEHUU

Pemenne cucreM nmuHENHBIX
ypaBHEHUH

17.10

24.10

24.10

17

Pelrenne nmpukiagHeIx 3a1ay ¢
ITOMOIIBIO CUCTEMBI JINHEWHBIX
ypaBHEHUH

07.11

18

19

20

21

22

Pewmenne 3anau. Iloaroroska k
KOHTpPOJIbHOM paboTe

KonTponbhas padota: "PannonanbHble
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YpaBHEHUN"

AHann3 KOHTPOJIbHOM pabOTHI.
Pemrenue 3agau.

DyHKIMA, CTTOCOOBI 3aaHus (PYHKITHH.

B3aumHo oOpaTHbBIE QYHKITHH.
Komnoszunus ¢yHkimit

I'paduk Qynkuu. nemeHTapHBIC
npeoOpa3oBanus rpaguKoB QyHKIMN

07.11

14.11

14.11

21.11

21.11

23

OO6macTh onpeesieHust © MHOYKECTBO

28.11




24

25

26

3HaueHni GpyHkuu. Hynu Gyskmum.
[TpoMexyTKH 3HAK TOCTOSTHCTBA

UérHble 1 HEYETHBIE (PYHKITHH.
[lepuoanueckue GyHKUIUU.
[TpomMexyTKH MOHOTOHHOCTH (PYHKITHH
MaxkcuMyMbl 1 MUHUMYMBI ()yHKITHH.
Haubonbiiee u HanMeHbllIee 3HAUCHHE
(GYHKINU Ha TPOMEXKYTKE

Jlunelinas, KBaJpaTu4IHas U IPOOHO-
nuHeiHas pyHKIUu

28.11

05.12

05.12

27

28

29

30

DJIeMEHTapHOE UCCIEOBAaHUE U
MOCTpOEHHE TPadUKOB ITHUX QYHKIHUN
CreneHs ¢ 1eJIBIM IT0Ka3aTeaeM. buHom
Hrrotona

Crenennast GyHKIUS C HATYPATBHBIM U
HelbpIM noka3areneM. E€ cBolicTBa U
rpaduk

Pemenne 3amau. [loaroroska k
KOHTPOJIbHOM paboTe

12.12

12.12

19.12

19.12

31

32

Kontponbnas pabora: "CreneHnas
¢ynkus. E€ cBoiictBa u rpaduk”
AHanu3 KOHTPOJIbHOM pabOTHI.
Pewenue 3anau.

26.12

26.12

33

ApudpmeTrueckuii KOpeHb
HaTypaJIbHOM CTENIEHHU U €T0 CBOMCTBA

09.01

34

ITpeoOpa3oBaHus YUUCIOBBIX
BBIpXEHUH, CoiepKallluX CTETIEHU U
KOpHH

09.01

35

[Ipeobpa3oBaHUs YHCIOBBIX
BBIpXKEHUI, COIepKAIIUX CTETIEHU U
KOPHH

16.01

36

UppannonanbHbie ypaBHEHUS.

16.01




OcCHOBHBIE METOABI PEIICHUS
UPPALMOHAIIBHBIX YPABHEHUN

HppauunoHanbHble ypaBHEHHUS.

37 OCHOBHBIE METOJIEI peuieHus 23.01
UPPaIMOHATLHBIX YPaBHEHUI

38 PaBHOCWIIBHBIE TIEPEXOBI B pemeHuy 2301
HUPPALMOHATILHBIX YPaBHEHUN

39 PaBHOCHIIbHBIE TIEPEXO/BI B peleHum 30.01
UPPAIMOHATILHBIX YPaBHEHUI
CaoiicTBa U rpaduK KOpHSI N-O1

40 CTENEHU KaK (pyHKIMK 00paTHOM 30.01
CTCTICHH C HAaTYPaJbHBIM ITOKa3aTeIeM

a1 Pemenue 3aI£aq. IToaroroBka k 06.02
KOHTPOJILHOHM padoTe
Kontponbnas padota: "CBoiicTBa u

42 rpaduk KOpHS N-0i cTeneHu. 06.02
Uppanmonanbupie ypaBHEHHS"

43 AHanu3 KOHTPOJILHOM pabOTHI. 13.02
Pemenue 3amau.

44 CreneHsb ¢ pallHOHALHBIM 13.02
IoKa3aTeyieM U e€ CBOMCTBA

45 Crenens ¢ pallHOHAILHBIM 20.02
MoKa3aTelieM U € CBOMCTBA

46 [TokazarenbHas pyHKIMS, €€ CBOMCTBA 20.02
u rpaduk

47 Hcnonp3oBanue rpavq)mca byHKIIY 1S 27.02
pelIeHUs ypaBHEHUH
[TokazarenpHbIe ypaBHEeHUSA. OCHOBHBIC

48 METO/bI PEIICHHS TOKA3aTEeIbHbBIX 27.02
YpaBHEHUU

49 [TokazarenbHbie ypaBHEHUsSI. OCHOBHBIE 05.03

MCTOJbI pCHICHUS MOKA3aTCIbHBIX




ypaBHEHUU

Pemrenue 3agau. [Tloaroroska x

50 N 05.03
KOHTPOJILHOM padoTe

51 KonTponbnas pabora: "[lokazarenpHast 12.03
¢byukius. [lokazaTenbHble ypaBHeHUS"

57 AHaM3 KOHTPOJIBHOM pabOTHI. 12.03
Pemenne 3anau.

53 Jlorapudwm gucna. CoiicTBa 26.03
smorapupma

54 JlecATUYHBIC U HATYypAJIbHBIC 26.03
Jorapudmpl

55 JlecsiTuuHBIE U HATYpaJIbHbBIE 02.04
Jorapupmsbl

56 [IpeoOpazoBaHue BEIpAXKCHUH, 02.04
COJIepKaLIHX JIOTapU(MBI

57 IIpeoOpa3oBaHue BBIpAKEHUIH, 09.04
coJIeprKalIuXx Jorapudmbl

58 Jlorapudmuueckas pynkuus, e 09.04
CBOMCTBaA U rpadukK

59 Jlorapupmuueckas yHkius, eé 16.04
CBOMCTBaA U rpadukK

60 Hcnonb3oBanue rpaduka GyHKIMU 115 16.04
pelieHusl ypaBHEHH
Jlorapudmuueckue ypaBHEHHS.

61 OCHOBHBIE METOABI PELLIEHUS 23.04
Jorapu(MUUECKUX ypaBHEHUN
Jlorapudmuueckue ypaBHEHHS.

62 OCHOBHBIE METO/IBI PEILIEHHS 23.04
Jorapu(MUUECKUX ypaBHEHUI
Jlorapudmuueckue ypaBHEHUS.

63 OCHOBHBIE METO/IbI PELIEHHS 30.04

Jorapu(MUUECKUX ypaBHEHUI




PaBHOCHIIBHEIC IepEXOAbI B pCIICHUU

64 N 1 30.04
norapu)MUYECKUX ypaBHEHUI

65 Pewmenne 3anad. [Toxroroska k 1 07.05
KOHTpPOJIbHOM paboTe
KonTponbnas pabora:

66 "Jlorapudmudeckas GyHKIHS. 1 07.05
Jlorapudmuueckue ypaBHeHHs"

67 AHaM3 KOHTPOJIBHOW pabOTHI. 1 14.05
Pemenne 3anau.

68 Utoru u 060011eHNE 1 14.05

OBUIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

Martematuka: anreOpa 1 Hadajla MAaTEMaTHYECKOTO aHAlIN3a, TEOMETPHUS.
Anrebpa u Hauana mareMatudeckoro ananu3a. 10 - 11 kmaccsl : yaeOHUK 151
o0meoOpaszoBar. opranu3anuii : 6a30BbIi U yriryo:. ypoBau / [LII.A.AnmuMoB n
ap.]. - 6 u3a. - M. : IIpocBemienue, 2019. - 463 c.

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
MaremMatuka: ajirebpa ¥ Hayajia MaTeMaTUYeCKOro aHalln3a, TEOMETPHUS.
Anrebpa u Havasia MaTremMaTuyeckoro anaiausa. 10 - 11 kmaccsl : yaeOHUK 1151
o01eo0pasoBar. opranu3ainuii : 60a30BbId U yriryo:. ypouau / [LLI.A.AnumoB u
ap.]. - 6 u3a. - M. : IIpocBenienue, 2019. - 463 c.

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS
1. ®enepanbHbBIi TOCY1apCTBEHHBIN 00pa30BATENbHBIN CTAaHAAPT OOLIETO
o0Opa3oBaHUs.

2. Anrebpa. COopHUK pUMepHBbIX padouux nmporpamm 10-11 kmaccsr:
yue0.1mocodue aJig 061eodpazoBat. opranuzaiuii/ coct. T.A.bypmucrtposa. —
5-¢ u3l., nepepad. - M.: IIpocsemienue, 2019

3. AnreOpa u Havana MmaTeMatndeckoro ananu3a 10 - 11. YueOuuk mis
0011e00pa3oBaTeNbHbIX Opranu3aiuii. ba3oBblil U TITyONEHHBIN YPOBHHU.
Mocksa «IIpocsemenue», 2019;

4. Teometpust 10 — 11. YueOnuk ais 061eo0pa3oBaTeIbHBIX OPraHU3aIlUu.
bazoBsiit 1 yrimyonéunsrii ypouu, Mocksa «lIpocBemenue», 2019

5. bauypun, B.A. 3aiaun no snemMeHTapHON MaTeMaTHUKE U HadaJlaM

MaTeMaruyeckoro aHanusa / B.A. bauypun. — M.: ®uzmatnur, 2005. — 712

C.



6. Basunos, B.B. 3agaun no matematuke. Hauana ananmusa / B.B. Basunos,
N.N. MensaukoB, C.H. Onexuuk u ap... — M.: ®uzmatnut, 2008. — 284 c.
7. UBames-Mycaros, O.C. Hayana MaTeMaTH4eCcKOro aHaJIn3a. 7-€ U3M., UCIP

/ O.C. UBameB-MycartoB. — CI16.: JIlans, 2009. — 256 c.

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
http://www.informika.ru/;http://www.ed.gov.ru/;http://www.edu.ru/
MunucrepcTBo o6pazoBanus PO

2.http://www.kokch.kts.ru/cdo/ TectupoBanue online: 5-11 kmaccb
3.ttp://edu.secna.ru/main/ HoBble TeXHOJIOTHH B 00pa30BaHUM
4.http://www.math.ru/- 6ubnroreka, MenuaTeKa, OJIMMIIHAIBI
5.http://www.bymath.net/ - Bcst anemenTapHas MaTeMaTHKa
6.http://www.exponenta.ru/ - o6pa3oBaTeabHbIH MAaTEMaTHUCCKHUN CANT
7.http://math.rusolymp.ru/ - Bcepoccuiickas ouMIHMaa mKoJI-HUKOB
8.http://www.math-on-line.com/ - 3anumarenbpHas MaTeMaTHKa
9.http://www.shevkin.ru/ - maremaruka. lllkona. Byayiee.

10.http://www.etudes.ru/ - MaTeMaTH4YECKHE ITIOBI
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