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MNOACHUTEJIBHASA 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 IPYrod 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
YHHUBEpPCAJbHBIM 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,
UHTEpHpPETallMd  TOJYyYCHHBIX  pEUIEHWH, 3HAaKOMATCS €  NpHUMEpaMHu
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», « DyHKUIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauaina
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl 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 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o0Iero
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 M ONepaluu: JeJeHHE 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.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCIHOJIB3YEMBIX YHCENl M
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 PAa3IMYHBIMH 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 BBIPAKEHHM, a TakKKe 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-MeTOIMUecKass JUHUS «DYHKIUM U TpaduKu» 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
paznu4Hoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHOW. Ero m3yuenue
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, (OPMAIbHO-JIOTHYECKOTO U
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 TIpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIUHSIONINI BCE pa3/esbl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIOJIb30BATh €r0 JJisi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHUYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO 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€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPbHIE MPU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/ieoB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHI0, 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 wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacos (4 yaca B Henento). COAEP KAHUE OBYUYEHUSA

10 KVIACC

Yucaa v BBIYMCICHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JIECSITUYHBIC JAPOOU, MPOIICHTHI,
OeckoHeuHble nepuoauueckue npoou. IlpuMmeHenue apoOedt W MPOIECHTOB st
pELICHUs MPUKJIAIHBIX 3a7a4 U3 Pa3JIUYHbIX OTPACIIEN 3HAHUM U PEATbHOU KU3HU.



JlelictBuTenpHble  uucia. PanuoHanbHblE W UppALMOHAIIBHBIE YHCIA.
Apudmernueckue  omepanuy ¢ JCUCTBUTENBHBIMA  4YHCIaMd.  MoOayib
JEUCTBUTEIBLHOTO YKCa U €ro cBoicTBa. [Ipubnmx€HHbIE BHIYMCICHUS, MTPABUIIA
OKPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUM.

Crenenp ¢ uenbiM nokaszareneM. buHom HbrotoHa. Hcenmonb3oBaHue
MOIXO/ISIIIICH (POPMBI 3aMUCH ACHCTBUTEIBHBIX YUCEN JJIST PEIICHUS MTPAKTUUECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmeTnueckunii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JNEUCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapupma. JlecaTnyHble U HaTypaJbHBIC
Jgorapu@mel.

CuHyC, KOCHUHYC, TaHI€HC, KOTAaHTE€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIBbHBIE YpaBHEHHSI M ypaBHEHHUsI-CIeACTBUA. HepaBeHCTBO,
pellIEeHNE HEPABEHCTBA.

OCHOBHBIE METObI PEIICHUS LEJBIX U APOOHO-PAIIMOHATILHBIX YPaBHEHUN U
HEpPAaBEHCTB. MHOTOWIeHb OT OJHOW mepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWJIEH C ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
ko3 dunuentamu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCITOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHHU.

HppanuonanbHbie YpaBHEHHSI. OcHoBHbIE METOBI pelieHus
UppalMoHaIbHbIX YPaBHCHUH.

[TokazatenbHbie ypaBHEeHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTeIbHbIX
YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTApU(MBI.

Jlorapupmuueckne ypaBHCHHUSI. OcHOBHBIC METO/IbI pereHus
Jorapu(pMUYECKUX YPaBHCHHM.
OcHoOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIbL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUuroHoMEeTpUYECKUX YpaBHEHU M.

Pemienne cucrteM nMHEWHBIX ypaBHEHHW. Marpuua CHCTEMBI JIMHEWHBIX
ypaBHeHU. Omnpenenurenb MaTpullbl 2X2, €ro TreOMETPUYECKHM CMBICI |
CBOIMCTBA, BBIUUCIICHUE €r0 3HAUYCHUS, TPUMEHEHHUE OINPEACIIUTENS JJIsl PEIUICHUS
CHUCTEMBl JIMHEMHBIX ypaBHEHUW. PelleHue NpuKIaHbIX 3aad C IOMOIIbIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lccinenoBanue IOCTPOCHHOM MOJENU C
ITOMOILIBIO MaTPULL U OIIPEICIIUTENICH.



[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEANbHOM CHUTYyallMd C IMOMOIIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3HU.

DOyHKUMH U TPaPUKH

Oynkuus, crnocoObl 3amanus GyHKIUH. B3anMmHO o0paTHbIe (QYHKIIHH.
Komnosumus ¢ynkuuit. I'padux QyHkmmmu. DiaemeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB HyHKIIHIA.

OOnacTh onpeneneHuss U MHOXECTBO 3HaueHui QpyHkumu. Hymu QyHkumu.
[TpomexyTku 3HaKOmocTossHCTBa. YETHBIE M HEUEéTHBIC DyHKIMU. [leprnoanueckue
¢ynkun. IlpomexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBI
¢bynkiun. Hanbomnpiiee 1 HauMeHblliee 3Ha4eHUs PYHKIIUN HA TIPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHAas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBAaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaguk. CpoiicTBa U rpaduK KOpHS N-OW CTENEeHH Kak (YHKUUH OOpaTHOU
CTEIICHH C HATYPaJIbHBIM ITOKA3aTEIIEM.

[TokazarenbHast U Jorapupmuueckass (QyHKIUH, UX CBOMCTBA U TpaluUKH.
Hcnonp3oBanue rpadukoB GyHKIUN AJIs peLICHUS] YpaBHEHUI.

TpuroHoMmerprueckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTH4YECKON VHIYKIIUH. MoHOTOHHBIE 17} OTPaHUYCHHBIE
IIOCJIEA0BATEbHOCTH. VICTOpHS BO3HMKHOBEHMS MAaT€MaTHYECKOI'O0 aHAIN3a Kak
aHaJin3a OECKOHEUHO MAaJIbIX.

Apudmernueckas ¥ reoMeTpruueckas mporpeccuu. beckoneyHo yoObIBaroas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH T€OMETPUYECKON
porpeccuy. JINHEMHBIN U SKCITOHEHIMAIBHBIN pocT. Yncno e. Popmysia CI0KHBIX
poleHTOB. Mcmosb30BaHWE NIPOrpeccHM JUIA  PELICHUSA peajbHbIX  3aaad
IPUKJIAJHOIO XapaKTepa.

HenpepoiBHble (yHKIIMM W WX CBOMcTBa. TOYKM pas3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuid. CBoHCTBa (YHKUMN HENpPEephIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB JUIsl PELICHMs HEpaBeHCTB. [IprMeHeHne CBOWCTB HENpPEpPHIBHBIX
GbyHKIUI 1715 penieHus 3aaa4.

[lepBas u BTOpas npousBoanbie GyHKIUU. Onpenenenre, reOMeTpUIeCKU 1
(bu3MYecKuil CMBICI TPOU3BOJAHON. YpaBHEHUE KacaTeabHOUN K Tpaduky QyHKIUY.



[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cymMBlI,
MPOU3BENIEHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, ONEepalvy HaJX MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Olinepa—Benna. IIpumeHeHuMe TEOPETHKO-MHOMKECTBEHHOIO —ammapara Ui
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX NMPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0Ka3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.

11 KIIACC

Yuca 1 BbIYMCICHUS

HatypaneHble u uenbie yncina. [IpumeHeHue nprusHaKoB AEIUMOCTH IIEJIBIX
yycen, HauOoabIuid oOmuii aenutenb (mamee — HOJl) m HanmmeHblee ooOIee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkiuaa 1uist pemeHus
3a/1a4 B LEJBIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKass (POpPMBI
3alMCH KOMIUIEKCHOTO 4Hclia. Apu(pMETHYECKHE OmNepaluu C KOMIUIEKCHBIMU
yrcaaMu. M300pakeHne KOMILJIEKCHBIX YHCEI Ha KOOPJIMHATHOW IUIOCKOCTH.
®opmyiia Myaspa. KopHu N-oif cTENeHU U3 KOMIUIEKCHOrO yucia. IIpumenenue
KOMIUIEKCHBIX YMCEI [yl pelieHusl (PU3HUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHHS U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTh YPAaBHEHWW W HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPaBHEHHM C  TMOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJABl PEIIECHUS TOKA3aTEeNbHBIX W  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHMS] CUCTEM M COBOKYITHOCTEH palMOHAJIBHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHH.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.

[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IU4HbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, NHTEPIPETALMS OJYyYEHHBIX PE3YJIbTATOB.

DyHKIUHN U TPAPUKHU

I'padpux kommosunuu ¢GyHkuuii. I'eomerpuueckue 00pa3bl ypaBHEHUU H
HEPaBEHCTB HAa KOOPJIAWHATHOM TUIOCKOCTH.

Tpuronomerpruueckne PyHKITUHU, IX CBOMCTBA U TpaUKH.



['padmyeckue MeTOABl pelleHUsT ypaBHEHHUW W HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HUKAIOT MPHU PEUICHUU 3a7ady U3 JAPYTUX y4eOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Havana maTeMaTH4eCKOro aHaJIu3a

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKkcTpeMyMmbl.  Haxoxxaenue  HauOosblllero W HAMMEHBIIEro  3HAYEHUU
HEMpepbIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHnE NPOU3BOAHOM [JI1 HAXOXKACHUS HAWJIY4IlEero pELICHUsS B
NPUKIIAHBIX 3a/a4ax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3aJIaHHOTO (HOPMYJIION MK TpaduKoM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO miepBooOpa3HbIX. IlepBooOpa3Hbie
arieMeHTapHbIX pyHKuui. [IpaBuia Hax0XIeHUS TIEPBOOOPa3HBIX.

WHurerpan. I'eomeTpuuecknii CMBICII MHTETpaJIa. Brrancienne
onpenenéHHoro uaTerpana mno gopmyne Hetorona-Jleiouuna.

[IpumeHnenue uHTErpana s HaXOXACHUS IUIONIAJEed IJIOCKUX (QUryp u
00BEMOB F€OMETPUUECKUX TEII.

[Tpumepsl pemenuit auddepeHuanbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIraIbHbIX
YPaBHECHUM.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA YYEBHOI'O
KYPCA «AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHET'O OBULIEIO
OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsi KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBICHUH,
MpoLeyp TPaKTAHCKOTO oOmecTBa (BbIOOPHI, OMPOCHI U JAPYroe), yMEHHue
B3aMOJEUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUHU C HX
GYyHKIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLUIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMAaTUKH, HEHHOCTHOE OTHOLICHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,



WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYTUX HAyKax, TEXHOJOTHSX, chepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPopMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKH W JEATEIIBHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYUBOrO OyAYyLIErO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pu3uvYecKOro BOCHUTAHMS:

cOPMHUPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
MHTEpecax 3/I0pOBOro v 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (U3NYecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAEATEILHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYJy, OCO3HaHUE IIEHHOCTU TPYIOJIOOUS, HHTEpPEC K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEATEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccur U peanu30BbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa3oBaHHI0O U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU MTPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HaMpPaBJICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhl, TIOHUMAHUE BIIASHHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COLMATBHOMN
Cpellbl, 0OCO3HaHME TJI00ATIBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
Ha TPUMEHEHHE MaTEeMATHYEeCKUX 3HAHUW IS pelieHusl 3agad B 00JlacTu
OKpY’)Karoliel cpenbl, IJIAaHUPOBAHUE TIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCIICICTBUU [T OKPYIKAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKW W OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHUE
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW MESITeIIBHOCTH, ITaloB €€
pPa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJACHUE S3bIKOM
MaTeMaTUKH W MaTeMaTUYeCKOM KYJIbTypOl KaK CpPEICTBOM IO3HAHHS MHpA,



TOTOBHOCTb OCYHICCTBJIATH IIPOCKTHYIO MW HMCCICAOBATCILCKYIO JICATCIIBHOCTD
HHIWBUIYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

BBISIBIISAIT M XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKK MAaTEMATUYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAITUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popmMynupoBaTh U  NPeoOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIL;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pelieHus y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4€TOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

WCIIOJIb30BaTh BOMNPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYME,  MOpodieMy,
yCTaHABJIMBAaTh MCKOMOE W JaHHOE, (OpPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIEIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00bEKTa, SIBICHHS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMHU, MPOIECCAMU;

CaMOCTOSITeNILHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAOMIOJICHUS, WCCIICOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCa, a TAKKE BbIIBUIAThH
MIPETNOJIOKEHUSI O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIIPOC U JIJISl PEILICHUS 3a]1auu;



BBIOMpaTh HH(POPMAIIMIO M3 HCTOYHUKOB Pa3IMYHbIX THIIOB, aHAIM3HPOBATH,
CHUCTEMaTH3HPOBaTh M HWHTEPIPETUPOBATh HH(POPMAIMIO PA3JIMYHBIX BHUIOB H
dbopm mpeaCcTaBICHUS;

CTPYKTYpHUPOBaTh MH(DOPMAIIUIO, MPEACTABIATh €€ B pas3IMuHBIX (POopMax,
WLTIOCTPUPOBATH rPpauICeCKH;

OILICHUBATh HaIEKHOCTD uHpOpMAITIU 1o CaMOCTOSITEIIHHO
c(OpMYyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

OOmenne:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXKAaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHUS IO XOAYy PEIICHUS 3a7ayH,
KOMMEHTHUPOBATH MOJYUYCHHBIN pe3yJIbTar;

B X0Jie 0OCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOIl TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh HJCH, HAIlCJICHHbIE Ha TOUCK
pEIIeHUs, COMOCTAaBIATh CBOM CYXICHHUS C CYXXICHUSMH JPYyTHMX YYaCTHHUKOB
Jajora, oOHapy)KUBaTh Pa3Uyue U CXOJICTBO MO3HWIIUMA, B KOPPEKTHOU dopme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAYKEHHUS;

MPEACTABIATh PE3YIbTATHI PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEOBAHUSI,
MPOCKTa, CaMOCTOSITEJIbHO BBIOMPATh (OopMaT BBICTYIUICHHUS C YYETOM 3ajad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Camoopranusamnus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/a4d, BRIOUPATh CIIOCO0 pelieHus ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C yU€TOM HOBOW MH(pOpMAIUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIA HHTEJLJIEKT:

BJIaJIcTh ~ HaBBIKAMHU  IIO3HABATEIbLHOM  peduieKkcMM  KaK  OCO3HAHHUS
COBEPIIAEMBIX JICMCTBUUA WM MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJECTh
crocobamMu CaMOIPOBEPKHM, CaMOKOHTPOJIL Mpollecca W pe3ysibTaTa peIieHus
MaTEMaTHYECKOM 3a1auH;

MPEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELICHUU 3a]1a4H,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIIBCTB, JTAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSAM, OOBSCHATH TPUUHHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.



CoBMecTHAsl 1eITEJILHOCTD:

MOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYATbHOU
paboThl TpU pemieHHH YYeOHBIX 3a7ad, MNPUHUMATh Ieh COBMECTHOU
JeSATEIbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pPabOThI, pacrpeneisirh
BUJIbI paboOT, JIOrOBapUBaThCs, OOCYX AAaTh IMPOLIECC W PpPe3yJabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCYyX)aeHUS, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMbI» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJIEHAMU KOMAaHJbI, OIICHUBATh
KaueCTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kjacce 0OydyarOmIMIiCSd MOJYYUT CIECAYIOIINE
IpeIMEeTHbIE PE3yJIbTaThl IO OTIEIbHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «Ainredpa 1 Hayajia MaTeMaTHUECKOIO aHAJIU3a»:

Yucsia ¥ BIYMCJICHHSA:

CBOOOJHO OIEPUPOBATH MOHATHSIMH: PALMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoanyeckas ApoOb, MPOLEHTHI, HPPALUOHAIBHOE YHMCIO, MHOXKECTBA
PAaLMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JECHCTBUTEIIBHOTO YUCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl JJIsl pPELICHUs MPUKIAJHBIX 3aJad U3
Pa3JINYHBIX OTpACIEl 3HAHUW U PEATTbHOMN KU3HU;

NPUMEHSATH NMPUOIMKEHHBIE BBIYMCIICHUS, TpaBUila OKPYTJIEHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOZIHO OMNEpUpOBATh MOHATHUEM: CTENEHb C MLEeJbIM IOKa3aTeleM,
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HaTypajabHOU
CTEIICHH;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHb C PallMOHAILHBIM ITOKa3aTeleM;

CBOOOJHO OINEPUPOBATH MOHATUAMM: JIOTapu(PM YwKcha, AECATHYHBIE W
HaTypaJbHbIE JIOTAPUDMBIL;

cBOOOJHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTE€HC
YUCIIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUAMM: APKCUHYC, APKKOCHUHYC U apKTAHTE€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

cBOOOHO ONEpPUPOBATH MOHATHUSMHU: TOXJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIC YPABHEHUS U YPABHEHHU-CIIEICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,



OPUMEHATHh pPa3IMYHbIE METOJbl PEIICHUs PALUOHAIBHBIX MU JPOOHO-
paUMOHAIBHBIX YpPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPaBEHCTB;

CBOOO/IHO OIEpUpPOBaTh IMOHATHUSMHU: MHOIOWIEH OT OJHOH IEepeMEHHOM,
MHOTOYWJIEH ¢ MLeJbIMH KO3(p(ULIUEHTaMH, KOPHM MHOIOYJI€Ha, IPUMEHATH
JIeJIEHMEe MHOTOWIEHA HA MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLIeHUs 3a/1a4;

CBOOOIHO ONEpUPOBATH MOHATUSAMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpulla, ONpPENENHUTEdb MaTpUlbl 2 X 2 W €ro TeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOWCTBA OMNpeAenuTens 2 X 2 JUisl BBIYMCIEHUS €ro 3HaueHus,
OPUMEHATh ONPEACIUTENN JUIsl PEIEHUS CUCTEMBbl JIMHEHHBIX YpaBHEHUM,
MOJICJIMPOBATh PEaJbHbIE CUTYalluH C MOMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpUIl U OIpEACIIUTENEH,
MHTEPIPETUPOBATH NIOJyUYECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsl TNpeoOpa3oBaHHMS
BBIPAKEHU;

BBIIIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAXKEHUH, COAEPKAIMX CTENEHH C
palMOHAIBHBIM [T0KA3aTENIEM;

UCITIOJIB30BAaTh CBOMCTBa norapumMoB JUISL npeodpa3oBaHus
Jorapu(pMUYECKHX BBIPAKECHHUI;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: HUPPALMOHAJIBHBIE, MOKa3aTeJbHbIE U
Jorapu(pMHUUECKre YpaBHEHUS, HAXOAUTh UX PELICHUS C IOMOILBIO PABHOCHIIBHBIX
NIEPEXOJ0B WIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUYECKre (GOopMyJIIbl JUIsl TpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAKECHHUI;

CBOOOJHO OMEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMble  (OpPMYJbl Ul  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIUPOBATh peajbHblE CUTyalldd Ha S3bIKE aureOpbl, COCTaBIATh
BBIDAKEHMS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBUIO 3a/Jayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM alllapaTa ajareopsbl.

DYyHKIUHN U TPAPUKHU:

cBOOO/IHO ONEpPUPOBaTh MOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl QyHKUUH,
B3aMMHO O0OpaTHble (QYHKIUH, KOMHOO3UIUsA GyHKUMNA, Tpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKkoB (PyHKIIUI;

CBOOOIHO OIEpUPOBATh MOHATUSAMU: 00JACTh OMPEACICHUS U MHOKECTBO
3HaYeHUN QPYHKINU, HYIH QYHKIIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CcBOOOJIHO OMEpUPOBaTh MOHATHAMH: UETHbIE M HEUETHbIE (DyHKUUH,
nepuoInyYecKue (PyHKIIMU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBbI U



MUHUMYMBbl (DyHKIIMM, HaumOoJblllee M HAMMEHbIIee 3HaueHHuEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENCHHAs] (PYHKIHMS C HaTypaldbHBIM U
LENbIM [OKa3aTeiaeM, rpapuK CTENEHHOW (YHKIMM C HATYpPaJbHbIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHs N-0il CTeNeHW Kak (PyHKIHMHM OOpaTHOW CTENEHU C
HaTypaJbHBIM OKa3aTEeJIEM;

ONEpUPOBATh TOHATUSAMU: JHHEHHAs, KBaJpaTUUHas U APOOHO-IHHEWHas
(YHKIMH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOO/IHO ONEpUpOBATh MOHATHSMM: IOKa3zaTeiabHas U JorapupmMuyeckas
(GYHKIMM, UX CBOMCTBA WU TrpaUKH, MCIONB30BaThb UX TpaUKHU ISl pELICHUS
YPaBHEHMU;

cBOOOZIHO OMEpUPOBATH TMOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
oIpeiesIeHue TPUTOHOMETPUUECKUX (YHKIUI YMCIOBOTO apryMEHTa;

UCIONIBb30BaTh rpauku (yHKUIUH JUId  HMCCIEAOBAaHUS IPOLIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYIHMX YyYEOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Havana mareMaTH4ecKOro aHajm3a:

cBOOO/IHO ONEpUPOBATh MHMOHATUSAMU: apuMeThyeckas U TeoMeTpudecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOTrPECCUs], TUHEUHBIN U
HKCIIOHEHIUAIBHBIN pOCT, (OpMya CIOKHBIX MPOLIEHTOB, UMETh MPEICTaBICHUE
O KOHCTAHTE;

UCIOJIb30BaTh NPOrPECCUU JJIsi PEIIECHUS peabHbIX 3aJad MPUKIIATHOTO
XapakTepa;

cBOOO/IHO ONEPUPOBATh MOHATUAMU: NTOCIEN0BATENLHOCTD, CIIOCOOBI 3a/JaHUS
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OTPaHUYEHHBIE TOCIEAOBATEIbHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHUS MAaTEMaTUYECKOro aHali3a KakK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OIEpPUpPOBaTh MOHATUSMU: HENpEpbIBHbIE (DPYHKLIHUU, TOYKU
pa3psiBa rpaduka GyHKUMU, aCUMITOTHI Tpadrka GyHKINH;

CBOOOJTHO OINEPUPOBATH MOHATHEM: (YHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUI 7S peIeHHs 3a/1a4;

CBOOOJIHO OIEpUpPOBaTh MOHATUSMU: TIiepBasi M BTOpas IPOU3BOJHBIC
byHKIIMH, KacaTelbHas K Tpaduky QyHKITNY;

BBIUUCTISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IBYX (YHKIUH, 3HATH MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

HCIIOJIb30BAaTh TEOMETPUUECKUN M (HU3UYECKUN CMBICT MPOU3BOTHOM st
peleHus 3a1au.

MHokecTBa M JIOTHKA:



CBOOOZIHO  OMEpUpPOBaTh  MOHSATUSMHU:  MHOXKECTBO, OMNEpaluu  Hal
MHOXECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN allIaparT JUisl OMMCAHUs PEaJIbHBIX
MPOLIECCOB U SIBJIICHUM, TP PELICHUU 3a]]a4 U3 APYTUX YUEOHBIX MIPEIMETOB;

CBOOOJTHO OMNEpPUPOBATH MOHATUSIMH: OIpPEACIICHUE, TEOpeMa, ypaBHEHHUE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO 00BEKTA, T0KA3aTEIbLCTBO, PABHOCHIIbHBIC
YPAaBHEHMS U HEPABEHCTBA.

K xonmy oOyuyenuss B 11 kiacce oOydyarolmuics TOJYYUT CIEIYIOLIUE
MpEeMETHBIE PE3yJIbTaThl MO0 OTACIbHBIM TeMaM paboyeill mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTr0 aHaTU3a:

Yucia ¥ BIYMCICHUSA:

CBOOOJHO ONEpHUPOBATh MOHATHSAMHU: HATypAIbHOE M LEJI0E YHCIIO,
MHOYKECTBA HATypaJbHbIX U LIEJIBIX YUCEN, UCIIOIB30BaTh NPU3HAKU JIEIUMOCTU
uensix uyncen, HOJ[ u HOK nHatypanbHbIX 4ncen s pelIeHus 3a1a4, IPUMEHATh
anroput™ EBKknuna;

CBOOOJHO ONEPUPOBATH IMOHSATUEM OCTaTKa MO MOJYJIO, 3alHChIBAThH
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOIHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE YMCa B ajaredpanyeckoil u
TPUTOHOMETPUUECKONU (POpMeE, BBIMOJIHATH ApUPMETUUECKUE ONEpalii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: HUPPALMOHANBHBIE, MOKAa3aTEJbHbIE U
jgorapu(pMHUUECKHe HEpPaBEHCTBA, HAXOAUTb UX PEUIEHUS C  I[OMOIIBIO
PAaBHOCHJIBHBIX IIEPEXO/IOB;

OCYHIECTBJISITh OTOOpP KOpPHEW MpH pElIEHUHu TPUTOHOMETPUUECKOIO
YPaBHEHUS;

CBOOOIHO OINEpUPOBaTh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxoaumble  (OPMYJIBl  JJII  PELICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYNHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, UPPALMOHAIbHBIX, MIOKA3aTEIbHBIX U
Jgorapu(pMUYECKUX YpPaBHEHUN U HEPABEHCTB;

pemarb palOHAJIbHbIE, VppalMOHaIbHBIE, MOKa3aTEJIbHBIE,
jJorapuMuyecKkue ¥ TPUTOHOMETPUYECKHWE YpaBHEHHs] U  HEPaBEHCTBA,
CoZieprKalliie MOIYJIM U IIapaMeTphl;

OPUMEHATH TpaduyecKrue METObI JUIsl PELICHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKXkKe 3aJ1a4d ¢ napaMeTpaMy;



MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIK€ anreOpbl, COCTABIATH
BBIPQXECHHS, YpaBHEHHS, HEPAaBEHCTBA M HMX CHCTEMbl MO YCIOBHIO 3ajauH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHUEM armmapara anreOpsl,
UHTEPIIPETUPOBATDH [TOJIYYEHHBIN pe3yJIbTaT.

DOyHKUMH U TPaPuKu:

CTpOUTHh TpaduKH KOMMHO3UIMHU (GYHKIUI C TOMOIIBI0 3JIEMEHTapHOTO
UCCJIEIOBAaHMSI U CBOMCTB KOMITO3ULIUHU JABYX (DYHKIIHIA;

CTPOUTb TI'E€OMETPUYECKHE 00pa3bl YypaBHEHHMM W  HEPaBEHCTB Ha
KOOPJMHATHOM IIOCKOCTH;

CBOOOIHO  ONEpPUPOBaTh MOHATUSAMU: TpadUKU  TPUTOHOMETPUUECKHUX
GyHKINN;

OPUMEHATh (GYHKIUH Ui MOJCIHUPOBAHMUS M HCCICIOBAaHHUS peallbHBIX
IPOLIECCOB.

Hauaja mareMaTH4eCKOro aHAJIM3A:

UCTIOJb30BaTh MPOU3BOIHYIO JUTSI UCCIIE0BaHMs (DYHKIIMM HAa MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAWTh HanOoJbIllee U HANMEHbIIIee 3HAUCHUS (PYHKIIMHM HEMPEPHIBHON Ha
OTpPE3KE;

UCIIOJIb30BaTh IPOU3BOJHYIO JUIsI HAXOXKJIEHUS HaWIy4lIero peuieHUs B
OPUKIATHBIX, B TOM YHCIE COLUMAIbHO-)KOHOMHYECKUX, 3aJadax, i
OTIpPE/ENICHUS] CKOPOCTH W YCKOpPEHHWsS Tpolecca, 3aJaHHOTO (QOpMyJod WM
rpadukom;

cBOOOIHO ONEpUpOBaTh MOHATUSMHU: IE€PBOOOpa3Has, OIpeneaEHHbIN
UHTETpaJl, HaXOJWUTh NEepBOOOpa3HbIE HIIEMEHTApPHbIX (YHKUMNH M BBIYUCIATH
uHTerpai no gopmyne Herotona-Jlelonuna;

HAXOAWTh IJIOMAN TUIOCKUX GUTYP U 0OBEMBI TEJ ¢ TOMOIIBIO UHTETpAIa;

UMETh NPEJCTaBICHHE O MaTeMAaTHUYECKOM MOJEIMPOBAHUM Ha TpUMEpPE
coctaByieHusl U hepeHITnaTbHBIX YPAaBHCHHUI;

pemaTh MPUKIAJAHBIE 33a4d, B TOM YHWCJIE COLUATBHO-d)KOHOMUYECKOTO U
(bu3MYECKOTO XapaKkTepa, CpeCTBAMU MAaTEMaTHIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NporpamMmbl Bcero Konrpobubie HpakTieckie o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypcesbl
bub6nmmoreka [IOK
MHOXeCTBO JICHCTBUTEIBHBIX YHCEIL. https://urok.apkpro.ru/?yscli
1 MuorouieHbl. PanrioHanbHbIe ypaBHEHHS U 24 1 d=Intehvjtg1562453579
HepaBeHcTBa. CHCTEMbI IMHEHHBIX YpaBHEHUM "Mos llxona"
https://myschool.edu.ru/
bubnuoreka [{OK
Oy 1 rpaduxi, Crenerias dyHKL ¢ https://urok.apkpro.ru/?yscli
2 ' 12 1 d=Intehvjtg1562453579
IIEJTBIM TIOKa3aTeJIeM "Mos IlIxoma"
https://myschool.edu.ru/
bu6nmorexa LIOK
ApudmeTnueckuii KOpeHb N-0i CTENEHU. https://ur_ok.apkpro.ru/?yscl|
3 VpparmoHanbHbie ypasHeHs 15 1 d=Intehvjtg1562453579
"Mos [xomna"
https://myschool.edu.ru/
bu6nmorexa LIOK
[MokaszarensHas GpyHKus. I[Toka3aTenbHbIE https://ur_ok.apkpro.ru/?yscl|
4 I 10 1 d=Intehvjtg1562453579
"Mos Ikoma"
https://myschool.edu.ru/
5 Jlorapudmuueckas QpyHKIUS. 18 1 bubmuoteka [IOK

Jlorapudmuueckue ypaBHeHUS

https://urok.apkpro.ru/?yscli



https://urok.apkpro.ru/?ysclid=lntehvjtg1562453579
https://urok.apkpro.ru/?ysclid=lntehvjtg1562453579
https://myschool.edu.ru/
https://urok.apkpro.ru/?ysclid=lntehvjtg1562453579
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https://urok.apkpro.ru/?ysclid=lntehvjtg1562453579
https://myschool.edu.ru/
https://urok.apkpro.ru/?ysclid=lntehvjtg1562453579

d=Intehvjtq1562453579
"Mos Ikoma"
https://myschool.edu.ru/

TpuronomeTpuuecKkue BeIpaXeHUs U
YpaBHEHUS

22

bubnunoreka LIOK
https://urok.apkpro.ru/?yscli

d=Intehvjtq1562453579
"Mos Ikoma"
https://myschool.edu.ru/

ITocnenoBaTenbHOCTH U IPOTPECCUH

10

bubnuorexa [IOK
https://urok.apkpro.ru/?yscli

d=Intehvjtq1562453579
"Mos [Ikoma"
https://myschool.edu.ru/

HenpepeiBabie pynkiuu. [IponszBoanas

20

bubnnorexa [IOK
https://urok.apkpro.ru/?yscli

d=Intehvjtq1562453579
"Mos [IIkoma"
https://myschool.edu.ru/

[ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3AIUS
3HAHUH

bu6mmotexa [IOK
https://urok.apkpro.ru/?yscli

d=Intehvjtq1562453579

"Mos [IIkoma"
https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

136

10
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https://myschool.edu.ru/
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https://urok.apkpro.ru/?ysclid=lntehvjtg1562453579
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https://myschool.edu.ru/

11 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JaekTpoHHbIe (HU(pPOBHIE)
oOpa3oBaTe/ibHbIE

pecypchl

HccnenoBanne GyHKIHIA ¢ TOMOIIBIO
IIPOU3BOHOMN

22 1

bubmuorexa [JOK
https://urok.apkpro.ru/?ysclid
=Intehvjtg1562453579
"Mosg IlIkona"
https://myschool.edu.ru/

[lepBooOpazHas u uHTErpai

12 1

bu6mmoreka [IOK
https://urok.apkpro.ru/?ysclid
=Intehvjtg1562453579
"Mosg IlIkona"
https://myschool.edu.ru/

I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHH.

Tpuronomerpruyeckue HepaBeHCTBA

14 1

bu6mmoreka [IOK
https://urok.apkpro.ru/?ysclid
=Intehvjtg1562453579
"Mosg IlIkomna"
https://myschool.edu.ru/

HppanmonanbHble, TOKa3aTeIbHbBIE U
norapuMuUecKrue HepaBeHCTBA

24 1

bu6mmorexa [IOK
https://urok.apkpro.ru/?ysclid
=Intehvjtg1562453579
"Mosg IIkomna"
https://myschool.edu.ru/

KommiiekcHbie uncia

10 1

bu6mmorexa [IOK
https://urok.apkpro.ru/?ysclid
=Intehvjtg1562453579

"Mosg IlIxona"



https://urok.apkpro.ru/?ysclid=lntehvjtg1562453579
https://urok.apkpro.ru/?ysclid=lntehvjtg1562453579
https://myschool.edu.ru/
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https://urok.apkpro.ru/?ysclid=lntehvjtg1562453579
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https://myschool.edu.ru/

6 HatypanbHble u Lenbie uncia

10

bu6mmoreka [IOK
https://urok.apkpro.ru/?ysclid
=Intehvjtg1562453579
"Mos [Ikomna"
https://myschool.edu.ru/

Cucremsbl pallnOHAJIBHBIX, UPpPALUOHAJIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
YpaBHEHUU

12

bu6mmoreka [IOK
https://urok.apkpro.ru/?ysclid
=Intehvjtg1562453579
"Mosg IlIkona"
https://myschool.edu.ru/

8 3amauu ¢ mapaMeTpamMu

16

bu6mmoreka [IOK
https://urok.apkpro.ru/?ysclid
=Intehvjtg1562453579
"Mosg IlIkona"
https://myschool.edu.ru/

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL
3HAHUH

16

bu6mmoreka [JOK
https://urok.apkpro.ru/?ysclid
=Intehvjtg1562453579

"Mosg IlIkomna"
https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

136

10

bu6mmoreka [IOK
https://urok.apkpro.ru/?ysclid

=Intehvjtq1562453579

"Mosg Hkoma"
https://myschool.edu.ru/
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YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemartuka: anredpa 1 Havajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa u Havasia MaremaTuyeckoro ananusa, 10-11 kimaccsl/ Komsirua FO.M.,
Tkauera M.B., ®enopora H.E. u npyrue, AkiimoHepHoe 00IIIeCTBO

«3parenbetBO «lIpocBenieHne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Hunaktuyeckue Matepuansl «Anredpa u Hayana ananusa 10-11 knacee» B.I'.
3uB, B.A.I'onpauu. -CIIB:MIUHMO «Ilerporaudy», 2019

Junaktuyeckue Matepuaisl «Anredpa u Hayana ananusa. 10 kiace. 11 kiace.
ba3zoBslit 1 yriyonennsiit yposenb» noj pea. M.W.1la0yauna. -M.:
[Tpoceemenne, 2019

Epmosa A.Il.,I"ono6opoasko B.B. «CamocrosiTebHbIE U KOHTPOJIbHBIE
paboTel No anredpe v Havanam aHanusa A 10-11 knaccos». -M.: Unekca,
2016.

M. B. Tkau€Ba. AnreOpa u Hauajga MaTeMaTHYECKOTo aHaim3a, 11 kiacc.
Tematuueckue tectol. M.: [IpocBenienue, 2020.

1O. llleneneBa: Anreb6pa u Hauana MaTemMarudeckoro ananmsa. 10 kiacc.

Tematuueckue Tectol. ba3oBelil u yriayoneHHsiid ypoBHU. M.: [IpocBelienue,

2021.



Mep3nsk, PabunoBuy, [lononckuii: Anredpa. 10 kinacc. CaMOCTOSITENIbHBIE U

KOHTPOJIbHBIE pa0OThI. YTIIyOJIeHHbIN ypoBeHb. M.: [IpocBemenune, 2022.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/
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