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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECHEeUMBAECT WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOEHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JPYTUX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJICHUS 3aKOHaMH (U3MKH, XUMHH, OHUOJIOTHUH,
MOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH XM3HU. B TO ke Bpemsi oBiajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI ¢ TIOMOIIBIO MHIYKLUUU U PacCyXIaTh JEAYKTHBHO, MCIOJIb30BAThH
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENICH PEaJbHbIX CUTYAIlUH,
VUHTEPHpPETAllMd  TOJYYEHHBIX  PEUICHWH, 3HAKOMATCA C  [pUMepamu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VYyeOHblld Kypc 00JaJaeT 3HAYUTEIbHBIM BOCIHMTATENbHBIM MOTEHIIMAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTHM 34 MOJYYEHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJEJIECHBI CIEAYIOUIUE COAepPKATEIbHO-METOAUYECKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHs Ha YPOBHE CPEIHEro 00Imero oOpa30BaHUS, €CTECTBEHHO JOIOJIHSISA
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHSI, MaTEMaTHUECKUI aHAIU3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
INIMPOKUM MATEMAaTHYCCKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYeCKyI0 MOJAEIb peaJbHOU
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(bopMHUpOBaHNE HABBIKOB MCIOJIb30BAaHUS JEUCTBUTEIBHBIX UUCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeJaTh NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoOHANBHBIX M HUPPAIMOHATBHBIX YHCEN, apu(METHIECKHIE OMEpalui, a TaKxKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi peACTaBICHUE O €IWHCTBE MATEMAaTUKH KaK HAyKH M €€ poiu B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IIporpaMMbl MpeayCMOTpPEHO peIlleHHe COOTBETCTBYIOIMX 3amad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkaimx mnapamerpol. llodydeHHbIE yMEHHS HIMPOKO HCHOJB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



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, MpeoOpa3oBaHUs  PALHOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (GOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3YUEHN MaTeprana. M3ydenue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUH U HepaBeHCTB. llpu 3TOM Oo0nbllIoe BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, IIO3BOJISIIOIIMX BbIpAaXKaThb 3aBUCHMOCTH MEX]y BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas JuHAA «Havana MareMaTHueckoro aHalau3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MUIOMaan (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
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 CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHKH B HaykKe, TEXHHKe U UcKyccTBe. OOydaromuecs y3HaT O



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

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOM MaTEMaTUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aloleMycss TOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  IOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hadaja MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHYECKOTO aHaln3a, WHTEPIPETAlMH TOJYYCHHBIX pe3yJabTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOIOJaTEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3YUeHHsI BCeX TeM yueOHOTo Kypca «Anredpa v Hayasia
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JelictBuTtenpHble  4ucia. PanuoHanbHBIE W UPpAUMOHAIBHBIE YHUCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEUCTBUTEILHOTO YHCIa U ero cBoMcTBa. [IpuOmmk€HHbIE BHIYKMCIICHUS, TPABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUM.

Crenenp ¢ uenbIM mnokaszaresieM. buHom Hprotona. Hcnosb3oBanue
NoAXOAIEH (OPMBI 3aMUCH JECHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa Jjorapupma. JlecaTuuHple W HaTypalbHbIE
JorapupMsl.

CHHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIO4JIEH C ocTaTkoM. Teopema be3dy. MHoOrouneHsl ¢  LENbIMA
kodpdunmuentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COJIEPXKAIINUX CTEIIEHU 1 KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHoBHBIE METO/IbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTEMaTUYECKUX MOJEIIEN PEalbHOM CHUTYyallMd C IOMOIIBIO
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 pynkiuit. 'paduk  yHkimu. DneMeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
bynkiuu. IIpoMexxyTku MOHOTOHHOCTHM (YHKIMH. MakCUMyMbl U MUHHUMYMBbI
¢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. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHBIE
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpeCCrr. JINHENHBIN U 3KCIOHEHIMAIBHBINA pOCT. Uncio e. @opmyia ClI0KHbIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢ynkuuii. CBoiicTBa (PyHKUMH HENPEPHIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELICHWH 3a4a4 U3 JIPYTUx
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PellieHne TpUuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUYECKUX YPABHEHUI.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBUIErO0  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[Ipumenenue wHTErpana s HAXOXKIACHHUS TUIONIAAeH TUIOCKUX (GUTyp U
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJHEI'O OBLIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBOKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTHSIX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA,

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (GuU3NYecKas aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  NPOodEeCCUOHAIBHOM  JIESITEIBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJOTHUECKUX MPpoOIieM, OpUeHTAIUs
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEJICTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTUYECKHX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NIPEOOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIIT MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JenaTb BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelieHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIMIME  MOPOTHBOpEYHe,  MpolJeMmy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOLIECCa, a TakKE BbBIABUIATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXICHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opMar BBICTYIUIEHHS C YYETOM 3ajaad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMOINPOBEPKHU, CAMOKOHTPOJS Mpollecca M pesyibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUMH YYEOHBIX 3ajady, MPUHUMATh I1€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHMHoOBBIX GopMax paboThl (00CykaeHUSI, OOMEH MHEHUI,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIBHOE YHUCIIO0, OCCKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, TIpaBUjIa OKPYTIICHUS, IPUKUJIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U MPEACTaBICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATHUAMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DQUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MATpUlbl 2 X 2 M €ro IeOMETPUYECKHH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOILBIO MaTpUIl W OIpPEIEIHTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB LTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYeckrue GopMyIibl Uil TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallUd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMOo3umus GyHKuud, rpadux QyHKIMH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: YETHBIE M HEYETHBIE (PYHKIUH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TIOKa3zareneM, rpapuk CTEeNeHHOW (YHKIHMH C HAaTypaJbHBIM M IEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OMpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKass U TeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM JJII PEIIEHUs peajbHBIX 3aJad IMPUKIIATIHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEPUPOBATH MOHATUSIMHU: HENpepbIBHbIE (YHKIWU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHSATHUSIMU: OIpEACICHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasibHBIX uMcen sl peleHus 3a1ad, IpUMEHATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIC YHCIa B ajareOpanmyeckoil u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIIEHUS C TMOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKUX YPaBHCHUI 1 HEPABCHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKu KOMIO3UIUMU (PYHKIUHA C TOMOIIBIO DJIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (YHKIIMU U1 MOJEIMPOBAHUS W MCCJIEAOBAHUSA pealbHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

MCIMOJIb30BaTh IPOM3BOAHYIO Il HAXOXICHUS HAWIy4YlIEro pELICHUs B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOpa3HBIE HIEMEHTAPHbIX (YHKUMNA M BBIYHCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus nuddepeHnanbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

MHOXECTBO JeHCTBUTEIBHBIX YHCEIT.
Muorowiensl. PanimonanbHble ypaBHEHHS U
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU

Oyukuuu U rpadpuku. CreneHHas GyHKIMS C
[eJIBIM TIOKa3aTesieM

Apudmernaeckuii KOpeHb N-0if CTENCHH.
HppanmonanbHble ypaBHEHUS

[TokazarenpHas pynkums. [lokazarensHbie
ypaBHEHUS

Jlorapudmuueckast pyHKIUS.
Jlorapudmuueckue ypaBHEHHS

TpuronomeTpuueckue BoIpaXeHUs U
YpaBHEHUs

ITocnenoBaTenbHOCTH U IPOTPECCHH

HenpepriBabie pynkuu. [IponsBoanas

[ToBTOpeHme, 06001IeHNE, CCTEeMaTH3aIlUs
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoanuecTBo 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KoHTpoJbHbIe
padoTshI

10

IIpakTH4eckue
padoThI

0.75

1.5

0.75

1.25

0.75

DJIeKTPOHHbBbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Enuubiii ypok
https://www.enuabIiypoK.pd/

POIII https://resh.edu.ru

POIII https://resh.edu.ru

*Eaunblit ypok
https://www.enuHbIYPOK.pd/

Enunbiii ypok
https://www.enuHbliiypok.pd/

POIII https://resh.edu.ru

Enunbiii ypok
https://www.enuHbIYPOK.pd/

PO https://resh.edu.ru

Enunsiii ypok
https://www.enuHbliitypok.pd/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

HccnenoBanue GyHKIMA ¢ TOMOIIBIO
MPOU3BOAHOMN

[lepBooOpasHas u uHTErpa

I'paduiku TpUroHOMETPUUYECKUX (DYHKITHIA.
Tpuronomerpruyeckue HepaBeHCTBA

UppanmonanbHelie, mokazaTeabHbIC U
norapuMuUecKrue HepaBEeHCTBA

KomirekcHble unciia
HaTypaJ'IBHHe " IICJIbIC YHUCiia

CucreMsl pallMOHaIbHBIX, UPPALNOHAIBHBIX
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHUH

3amauu ¢ mapaMeTpaMu

[ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs
3HAaHUU

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

KoanuecTBo 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KonTpoabHbie
padoTshI

10

IpakTuyeckue
padoThI

0.75

1.75

1.5

1.5
0.25
0.25

1.5

0.5

DJIeKTPOHHbBbIE

(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

POIII https://resh.edu.ru

Enunbiii ypok
https://www.enuHbITYpOK.Dd/

Enunbiii ypok
https://www.enuHbIHYPOK.pd/

Enunbiii ypok
https://www.enuHbIYPOK.pd/

POIII https://resh.edu.ru

Enunbiii ypok
https://www.enuHbliiypok.pd/

POIII https://resh.edu.ru

Enunbliii ypok
https://www.enuHbIYPOK.pd/

POIII https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

[[MHOX€eCTBO, Onepalii Ha/i MHOXECTBAMHU
Y UX CBOWCTBA

Huarpammsl Ditniepa-Benna

HpI/IMeHeHI/Ie TCOPCTUKO-MHOKCCTBCHHOI'O
alirapara aji peiucHus 3aga4d

Panumonansabie uncina. OOBLIKHOBEHHBIE U
JIECATUYHBIC IPOOHU, TIPOLIEHTHI, OECKOHEUYHBIE
MepUoIUYECKHe 1podu

Parnnonansuele urcia. OOBIKHOBEHHBIE U
JIECATUYHBIC IPOOU, TIPOLIEHTHI, OECKOHEUYHBIE
nepUOANYECKHUE JpooH

[Tpumenenue apobeii U MPOIEHTOB IS
pEeLIeHUs TPUKJIIAIHBIX 3a/1a4
[Ipumenenue qpoOei U IPOIEHTOB TSt
pEeLIeHUs TPUKJIIAIHBIX 3a/1a4

JlelicTBUTEeNbHBIE YKCIIa. PallioHaIbHBIE U
MppalrOHaJIbHbIC YUCIIa

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

0.25

DJIeKTPOHHBbIE

uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

http://www.edu.ru/index.php
http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
https://Www.e TMHBIIYPOK.pd/

Enunbiii ypok
https://www.enuabIiypok.pd/

https://resh.edu.ru

Enunbiii ypok
https://www.enuHbIYPOK.pd/

https://resh.edu.ru

Enunbiii ypok
https://www.enuHblitypok.pd/

https://resh.edu.ru

http://www.edu.ru/index.php
http://www.informika.ru/
http://www.ed.gov.ru/



http://www.edu.ru/index.php
http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://www.edu.ru/index.php
http://www.informika.ru/
http://www.ed.gov.ru/

10

11

12

13

14

15

16

17

18
19

Apudmerndeckue onepanum ¢
JIeHCTBUTENLHBIMU YHACITAMHU

Monyib 1eMCTBUTEIBHOTO YUCa U €ro
CBOMCTBa

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa

OKpYIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTa

BBEIYHCIICHUN

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIFHBIX YPAaBHEHUH U
HEPABEHCTB

OcHOBHBIE MCTOABI pCHICHUA LCIIbIX U
IpOoOHO-pallMOHATIBFHBIX YPABHEHUH U
HEPABEHCTB

OCHOBHBIEC METO/IBI PEIICHUS LETBIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUN U
HEPaBEHCTB

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUYJIEHa HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHoro4sieHb! ¢ HeIbIMH KO3 UITHEHTAMH.

Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemenue cucreM JIMHENHBIX ypaBHEHUI

Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.

0.5

http://www.edu.ru/
https://www.eauHbIiiypok.pd/

Enunbiii ypok
https://www.e nnaslitypok.pd/

https://resh.edu.ru

Enunbiii ypok
https://www.enuHbIHYPOK.Dd/

https://resh.edu.ru

http://www.edu.ru/index.php
http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
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Ornpenenurens MaTpUIbl 2X2, ero
T€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUKCJIEHHUE €T0 3HAYCHUS

Onpenenuresb MaTPUIBI 2X2, €10
F€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUKCJIEHHUE €TI0 3HAYCHUS

[TpuMmeHeHne onpeaenuTeNs i peeHus
CHUCTEMBI JINHEUHBIX YPaBHEHUI
Pemenne npukiiagHpIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHU
Pemenue npuknaaHbeIxX 3a1a4 ¢ IOMOLIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHH

KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI

JUHEHHBIX ypaBHEHUN"

DyHKIUS, CTIOCOOBI 3a/1aHUs (PYHKITUH.

B3aumno obpatHbie pyHkuu. Komnosunus

byHKIMMA

I'padux GyHKIIUN. DIeMeHTapHbIE
npeoOpa3oBaHus rpagukoB GyHKIUN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHut pynkuuu. Hynu pyHkuum.
[IpomexxyTKH 3HaK MOCTOSTHCTBA

YérHble U HeUETHbIE (PYHKIINU.
[Tepuoanueckue pynkuuu. [pomexyrku
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MOHOTOHHOCTH ()YHKIIUU

MakcuMyMbl 1 MUHUMYMBI (DYHKIIHH.
Haubonbiiee u HaMeHblee 3HAaUCHHE
(GYHKIIMHM Ha IPOMEXKYTKE

JluneliHasi, KBagpaTU4Has U IPOOHO-
nuHenHas QyHKIIT

DeMeHTapHOe UCCIIEIOBAaHHUE U TIOCTPOCHUE
rpaduKoB 3TUX QYHKIHUN

DJeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE
rpaduxoB 3Tux GyHKUINN

CrereHs ¢ LEIBIM IT0Ka3aTeaeM. buHoM
HreroTona

CreneHs ¢ 1ebIM IT0Ka3aTreaeM. buaom
HreroTona

CreneHHas GyHKIHUS C HATYpaJIbHBIM U
1enbIM nokaszareneM. E€ cBoiicTBa u rpaguk

KonTponbHas pabora: "CrenenHas QpyHKUus.

E€ cBoiicTBa u rpadux"
Apudmernueckuii KOpeHb HaTypaTbHON
CTEIEHHU U ero CBOKCTBA
ApudmeTnueckuiit KOpeHb HaTypaJIbHOU
CTEIEHU U ero CBOKCTBA
[TpeoOpa3zoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepXKaIINX CTEIIEHU U KOPHU
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[IpeoOpazoBaHust YMCIOBBIX BHIPAKEHUH,
COZEpKAILIUX CTEIIEHU U KOPHU

[IpeoOpazoBaHus YMCIOBBIX BHIPAKEHUH,
COZEpKAILIUX CTEIIEHU U KOPHU

HppaunonanbHble ypaBHeHUs1. OCHOBHBIE
METO/IbI pEeIlIeHUs] UPPALUOHATBHBIX
YpaBHEHUN

Wppaunonanbubie ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUU

Wppaunonanbubie ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
ypaBHEHUI

PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
VPPaLMOHAIIBHBIX YPABHEHUN
PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
VPPALMOHATIbHBIX YPABHEHUM

PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
UppalMOHATIBHBIX YpaBHEHUN

PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUN
VPPaLMOHATILHBIX YPABHEHUM

CgoiicTBa u rpaduK KOpHS N-0¥ CTENEHU KaK
(GyHKIIMM 00paTHON CTENEHH ¢ HaTypaJIbHBIM
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60

[I0Ka3aTesieM

CgoiicTBa u rpaduK KOpHS N-0H CTENEHU KaK
GyHKIIMM 00paTHOM CTENEHH ¢ HATYypaTbHBIM
[I0Ka3aTeeM

KonTtposnbnas pabdora: "CBoiicTBa u rpadux
KOpHsI N-0H creneHu. MppalmoHaibHbie
ypaBHEHUS"

CreneHs ¢ pallMOHAIBHBIM ITOKa3aTeaeM U eé
CBOMCTBA

CreneHs ¢ pallMOHAIBHBIM ITOKa3aTeeM U e€
CBOMCTBA

CTteneHb C pallMOHaIBHBIM MTOKa3aTesieM U €€
CBOMCTBA

[TokazarenbHast GYHKIHS, €€ CBOHCTBA U
rpaduk

Hcnons3oBanue rpaduka GyHKIUN AJs
peueHus: ypaBHEHU I

Hcnons3oBanue rpaduka QyHKIUN IS
pelIeHus] ypaBHEHUI

[TokazarensHbie ypaBHeHUsA. OCHOBHBIE
METO/Ibl PEIIEHNUs TOKa3aTeNbHbIX YPaBHEHUN
[loka3zarenbHble ypaBHEeHUs1. OCHOBHBIE

METO/JbI pCHICHUA ITOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ

IIokazarenpHBIC YpaBHCHHA. OcHoBHBIC
MCETOJbI pCHICHUA TTOKA3aTCIIbHBIX ypaBHCHI/Iﬁ
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KonTtponpHas padora: "[lokazaTensHas
¢dbynaknums. [TokazarenbHble ypaBHEHUS"

Jlorapudm uucna. CoiicTsa gorapudpma

Jlorapudm uucna. CoiicTsa porapudma
Jlorapudm uymncna. CBoicTBa jJorapudpma

JlecaTUYHBIE U HATypaJIbHBIC JTOTapH (MBI

JlecaTUYHBIE U HATYpAJIbHBIC JTOTapH(PMBI

[Ipeo6pa3oBanue BbIpaxeHU, CoaepKaIUX
aorapu@msl

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX
J0rapuQpmbl

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX
J0rapuQmbl

Jlorapudmmueckas pyHKUusA, €€ CBONCTBA U
rpaduk

Jlorapudmuueckas pyHKIus, €€ CBOHCTBA U
rpadux

Hcnonwk3oBanue rpadpuka QyHKIUN AJs
pelIeHusl ypaBHEHUI

Hcnonwk3oBanue rpadpuka QyHKIUN AJs
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peuieHus ypaBHEHU I

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/IbI PEIICHUS JTOTapU(PMHUUECKUX
ypaBHEHU I

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/Ibl PeIIeHUs JTOrapuGMUIECKUX
ypaBHEHU M

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/IbI PEIICHUs JOrapu(PMUUECKUX
YpaBHEHUU

PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHN
norapu(pMHUECKUX YpaBHEHHMA
PaBHOCHIIBHBIE TIEPEXO/IbI B PEILICHUU
norapu(pMHUECKUX YpaBHEHHMA
KoHntposbhas padora: "Jlorapupmuueckas
dbynkmus. Jlorapupmudeckre ypaBHeHUs"
CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

CuHyc, KOCUHYC, TAHT€HC U KOTAaHI€HC
YHCIIOBOTO apryMeHTa

ApKcuHYC, apKKOCUHYC Y apKTaHT€HC
YHCIIOBOTO apryMeHTa

ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YUCJIOBOTO ApryMEHTa

TpuronomeTpuueckas OKpyKHOCTb,
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OTIpeieIeHue TPUTOHOMETPHUECKUX (DYHKIUN

YHUCIOBOI'O aprymeHTra

Tpuronomerpuueckas OKpyKHOCTb,

OTpeieIeHne TPUTOHOMETPHUECKUX (DYHKIIUN

YHICJIIOBOT'O apryMEHTa

OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI

OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI

OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITHI

[IpeobpazoBanne TPUTOHOMETPUUECKUX
BBIPAKECHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

[IpeobpazoBanre TPUTOHOMETPUUECKUX
BBIPAKECHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUM

Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN

Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN
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Pemennie TpUroHOMETPUUECKUX YpaBHEHHIM

Perenuie TpUroHOMETPUUECKUX YpaBHEHHIM

Pemenuie TpUroHOMETPUUECKUX YpaBHEHUI

Pemenue TPUTOHOMETPUICCKHX ypaBHeHI/Iﬁ

Pemenue TPUTOHOMETPUICCKHX ypaBHeHI/Iﬁ

KonTponbnas pabora: "Tpuronomerpuueckue

BBIPAXKCHUA U TPUTOHOMETPHUICCKUC
ypaBHeHHUA"

IlocimenoBaTeabHOCTH, CLIOCOOBI 3aJaHUs
nocjienoBareibHocTel. Meton
MaTeMaTU4eCKOW UHIYKLIHUH

MOHOTOHHI)IG %1 Ol"paHI/I‘IeHHI)Ie
NoCJIeI0BaTebHOCTU. McTopus aHanm3a
OECKOHEUYHO MaJIbIX

Apudmernueckast nporpeccus
I'eomerpuueckas nporpeccus

BeckoneuHo yObIBarolasi reoMeTpuyecKas
nporpeccust

CymMa 6eckoHEeuHO yObIBaroIei
reOMEeTPUUECKON MPpOorpeccuu
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JIMHEHBIN U YKCTIOHEHIIMATIbHBIA POCT.
Yucio e. Dopmyiia CI0KHBIX MPOIEHTOB

JIMHEeHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. DopMya CI0KHBIX IPOLEHTOB

Hcnons3oBanne IIporpecCcuun IJisd pe€uiCHus
PEaJIbHBIX 3ala4 IIPUKIIAIHOI'O XapaKTepa

KonTponsnas pabora: "[locienoBarenbHoctu
u nporpeccun”

HenpeprsiBHbIe QYHKIINN U UX CBOICTBA

Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMMA

CpoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

CpoiicTBa (hyHKIMI HENPEPHIBHBIX Ha
OTpE3Ke

MGTOI[ HWHTCPBAJIOB IJIA pCHICHUA HCPABCHCTB
MGTO)] HUHTCPBAJIOB IJIA PEHICHUA HECPABCHCTB
MCTO,Z[ HUHTCPBAJIOB U1 PCIICHUA HCPABCHCTB

IIpuMeHeHne CBOKCTB HEMPEPBIBHBIX
GbyHKIMH 115 perenust 3a1a4
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[IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH 1S perieHust 3a1a4

[lepBast u BTOpas Npou3BOHbIE (PYHKINU

Onpenenenue, reOMETPUYECKUNA CMBICIT
IIPOU3BOJHOM

Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOIHOMN

YpaBHeHUEe KacaTebHOU K rpapuKy
byHKIIUN
YpaBHeHME KacaTeabHOU K rpapuky
byHKUIUM

[IpousBoiHbIE 371EMEHTAPHBIX (PYHKIIMHA

[IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMHA

[IpousBonHas cyMMbl, TPOU3BEACHMUS,
YaCTHOT'O M KOMIIO3UIMU (QYHKIUH

[Ipon3BoiHas cyMMBI, IPOU3BEACHMUS,
YaCTHOTO ¥ KOMIIO3ULIUU (YHKIIUI

[IpousBonHas CyMMbI, IPOU3BEACHMUS,
YaCTHOT'O M KOMIIO3UIIMHU (PYHKIUH

Kontponbnas padora: "[IponsBognas”

[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
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134

135

136

3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL
3HaHui: "Oyukiun"

Wrorosas KoHTpoJbHAS paboTa

Wrorosas koHTposibHas paboTa

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

[TpumeHneHre mpOu3BOJHON K UCCIIEIOBAaHUIO
GbyHKIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBbI

[Ipumenenue npou3BOIHON K UCCIIET0BAHUIO
(GyHKLUH HA MOHOTOHHOCTb U SKCTPEMYMBI

[IprMeHeHne Mpon3BOIHOMN K UCCIEA0BAHUIO
(yHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI

[IprMeHeHne MpON3BOIHOMN K UCCIEA0BAHUIO
(GyHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI

[IprMeHeHne NpON3BOIHOMN K NCCIEA0BAHUIO
(GyHKIIMI HA MOHOTOHHOCTB M 3KCTPEMYMBbI

[TpuMmeHeHne NpOM3BOJHON K UCCIIEIOBAaHUIO
(GyHKLIUH HA MOHOTOHHOCTb U AKCTPEMYMBI

Haxosxnenne HauOoJbIIEero 1 HAMMEHBIIETO
3Ha4YeHUs HeNPEePbIBHON (PyHKIMH Ha
OTpe3Ke

Haxoxnenrne HaubobIero 1 HaMMEHbIIEro
3HAaYEHUs HENPEPbIBHOM (PYHKIINU Ha
OTpe3Ke

Haxoxnenre HaubobI1ero 1 HaMMEHbIIETro
3HAYEHUS HEMPEPbIBHON (PyHKIINU Ha

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI

0.25

DJIeKTPOHHBbIE
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oOpa3oBaTe/ibHbIE
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12

13

14
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OTpe3Ke

Haxoxnenrne HauboIbI1ero 1 HaMMEHbILIET 0
3HAYEHUS HEMPEPbIBHOM (PyHKLINU Ha
OTpe3Ke

Haxoxaenre HanOoIbIIero 1 HANMEHBIIIETO
3HAYEHUS HEMPEPbIBHOM (PyHKLINU Ha
OTpe3Ke

Haxoxnenne HanOobIIero 1 HANMEHBILETO
3HAa4YCHUs HETPEPHIBHON (PYHKIIMH Ha
OTpe3Ke

HpI/IMeHeHI/IC HpOI/I3B0)IHOI71 JJIA HAXOXKACHU A
HanuJIy4dmero pCuICHUA B IPUKIIaJHBIX
3agadax

[TprMeHeHHe TPOU3BOHOM SIS HAX OXKACHHS
HAWJTYYIIIErO PEIICHUS B IPUKIIATHBIX
3a7a4ax

IIprMeHeHne nporu3BOIHOMN IS
ONPENEIEHUS CKOPOCTU U YCKOPEHUS
mpoliecca, 3alaHHoro0 GOpMYJION WK
rpaduKom

IIprMeHeHne nporu3BOIHOMN ISt
ONPEAEIIEHUS CKOPOCTU U YCKOPEHUS
mporiecca, 3aIaHHoro GopMyJIoN WK
rpaduxom

Kommozurust ¢hyHKImiz

0.5

http://www.ed.gov.ru/
http://www.edu.ru/
https://www.eauHBIYPOK.pd/

Enunbiii ypok
https://www.e nnasliiypok.pd/

https://resh.edu.ru

Enunbiii ypok
https://www.enuHbIYPOK.pd/

https://resh.edu.ru

Enunbiii ypok
https://www.enuHbIiypoK.pd/

https://resh.edu.ru

http://www.edu.ru/index.php
http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
https://Www.e TMHBIHYPOK.pd/

Enunsiii ypok
https://www.enuHbIYPOK.Dd/



http://www.ed.gov.ru/
http://www.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://www.edu.ru/index.php
http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/

18
19

20

21

22

23

24

25

26

27

28

29

30

Komnosunus ¢pyHkuumit
Komnosunus ¢pyHkuumit

I'eomeTpuueckue oOpa3sl ypaBHEHHIA Ha
KOOPAMHATHOW INIOCKOCTH

['eomeTpryeckue 0Opa3bl ypaBHEHUN Ha
KOOPJMHATHOM TJIOCKOCTH
KonTtponsnas pabdora: "Mccnenoanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"
[TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOPA3HBIX

[lepBooOpa3HbIe AeMeHTapHBIX (DYHKITHIA.
[IpaBuna Hax0XIEHHS TEPBOOOPA3HBIX

[IepBooOpa3Hble 351eMeHTapHbIX QYHKIUH.
[IpaBuna Hax0XAEHUS IEPBOOOPAZHBIX

Wurerpair. ' eoMeTpU4ECKUN CMBICIT
UHTErpaja

Brruucnenue onpenenéHHoOro HHTErpaia 1no

dopmyne Herorona-Jleitbnuia

Brruucnenue onpenenéHHoOro HHTErpaia 1no

dbopmyne Hetotona-Jleitoaura
[IpumeHeHne nHTErpana Ui HaX 0K IACHUS
TIoIIaied TIOCKUX Quryp

HpI/IMeHeHI/Ie HUHTETpaj1a 111 HAXO0XKIACHUA
00BEMOB reOMETPUIECKHIX TEI
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41

[Tpumepsl pemennii nuddepeHITuaTbHbIX

ypaBHEHUH

[Tpumepsl pemennii nuddepeHITuaTbHbIX

ypaBHEHU I

MarteMaTrnyeckoe MOACIIMPOBAHUE PEATHHBIX
MIPOIIECCOB € MOMOIIBIO AU dHepeHIInATLHBIX

YpaBHEHUN

KonTponbHas pabora: "[lepBoobpasnast u

uHTerpan”

Tpuronomerpuyueckue GYHKIHH, HX
CBOWCTBA U TpapuKu

Tpuronomerpuyeckue GyHKIHH, UX
CBOIiCcTBa U rpaduKu

Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpaduKu

Tpuronomerpuyeckue GyHKIHH, UX
CBOICTBa U TpaduKH
TpuronomeTpudeckue QyHKIHH, UX
CBOICTBa U TpaduKH

OT60p KOpHEH TPUTOHOMETPUUECKHIX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPHUUECKHUX
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43

44
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46
47

48

49

50

51

52

YPaBHEHUH C TIOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHHIA C TIOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH

Pemienne TpuroHOMETpUYECKUX HEPABEHCTB
Pemenne TpuroHOMETpUYECKUX HEPABEHCTB
Pelienne TpUroHOMETpUYECKUX HEPABEHCTB

Pemenue TPUTOHOMETPHUYCCKHNX HCPABCHCTB

KonTponbhas pabora: "['paduxu
TPUTOHOMETPHUYECKUX (QYHKIINH.
Tpuronomerpuyeckue HepaBeHcTBA"

OcCHOBHEBIC MCTOABI pCHICHUA
MOKAa3aTCJIbHBIX HEPABCHCTB

OcHOBHBIE MCTObI pCHICHUSA
MOKa3aTCIIbHBIX HCPABCHCTB
OcHOBHBIC MCTOJBI pCHICHUA
MOKa3aTCIIbHBIX HCPABCHCTB
OCHOBHEIE MCTOABI pCHICHUA
IMMOKAa3aTCJIbHBIX HEPABCHCTB
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59
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61

62

63

64

OCHOBHBIE METO/IbI pELICHUS
Jorapu(pMUUECKUX HEPABEHCTB

OCHOBHBIE METOJIBI PEIICHUS
norapupMHUECKUX HEPABEHCTB

OcHOBHBIE METO/IbI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB

OcCHOBHBIE METOIbI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

OCHOBHBIE MCTOJbI PCIHICHUA
HppaliOHAJIbHBIX HCPABCHCTB

OCHOBHBIE MCTOJbI PCHICHUA
HppalMOHAJIbHBIX HCPABCHCTB

OCHOBHBIC MCTOJbI pCHICHUA
HppannoOHaJIbHBIX HCPABCHCTB

OcHOBHEBIC MCTOABI pCHICHUA
HppannoOHaJIbHBIX HCPABCHCTB

I'padmuueckue meTos! penieHus
VUPPALMOHAIBHBIX YPABHEHUN

I'paduueckue MeTo bl peneHus
UppalMOHATIBHBIX YPAaBHEHHM

I'paduueckue MeTo bl peneHus
NoKa3aTeIbHbIX YpaBHEHUN

['padpuaeckue MeToIbI pemeHust
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66

67

68

69

70

71
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73

MMOKa3aTCJIbHBIX HCPABCHCTB

I'pauueckue METO/IBI peLIeHUs
J0rapupMHUECKUX yPaBHEHUIN

['padmyeckue METOABI peLICHUS
Jorapu(pMUUECKUX HEPABEHCTB

['padmyeckue METOABI peLIeHHs
Jorapu(pMUUECKUX HEPABEHCTB

I'paduueckue MeTO bl pelIeHus
[OKa3aTeIbHbIX U JIOrapu(pMUUECKUX
YpaBHEHUU

I'paduueckue MeTobl pelIeHus
[OKa3aTeIbHbIX U JIOrapu(pMUUECKUX
YpaBHEHUU

I'padmuueckue meTos! peneHus
MOKa3aTeNbHbBIX U JOrapu(PMUUECKUuX
HEPaBEHCTB

I'paduueckue meTos! penieHus
MOKa3aTeNbHbBIX U JIOrapu(PMUUECKUX
HEPaBEHCTB

KonTponbhas pabota: "HppanuoHanbHele,
MoKa3aTelbHble U JIorapupMuueckue
HepaBeHCTBA"

KommuiekcHble uncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (hOpPMBI 3aITUCH
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KOMIIJICKCHOI'O 4HCJia

KomruiekcHbie uncia. Anredpandeckas u
TPUTOHOMETpHUYECKast (POPMBI 3aTTUCH
KOMIUIEKCHOT'O YHCIIa

ApudmeTnueckue onepauu c
KOMIUIEKCHBIMU YHCIIAMU

Apudmerndeckue onepanum ¢
KOMIUIEKCHBIMH YHCIIaMH

N3o0paxeHue KOMIJIEKCHBIX YHUCET Ha
KOOPAMHATHOM INIOCKOCTH

N3o0paxeHue KOMIJIEKCHBIX YHUCET Ha
KOOPAMHATHOM INIOCKOCTH

®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMILIEKCHOTO YHCIIa

®opmyna Myaspa. Kopau n-oii crenenu u3
KOMIIJIEKCHOT'O YHCia

HpI/IMCHeHI/Ie KOMIIJICKCHBIX YUCCIT AJIA
peHicHusd (1)I/I3I/I‘ICCKI/IX U TCOMECTPUICCKUX
3aaad

KonTponbnas padora: "KomriekcHsie
gucna"

HatypanbeHble U 11e51b1e ynciia

HatypanbHble U 11e51bIe ynciia

HpI/IMeHeHI/IC IMMPU3HAKOB ACIIMMOCTHU LCIIbIX
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YUCCII

HpI/IMeHeHI/IC IIPU3HAKOB ACIIMMOCTHU LEIIBIX
YUCCII

HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTHU LCIIbIX
gucen: HOJl m HOK

HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTHU LCIIbIX
gucen: HOJl m HOK

HpI/IMeHeHI/IC IMPHU3HAKOB ACIIMMOCTHU LECJIbIX
quCCII: OCTATKU 1O MOAYJIHO

HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTH LCIIbIX
YqHuCCII: OCTATKU 1O MOAYJIHO

HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTHU LCIIbIX
YUCCII: AJITOPHUTM EBKJII/II[a AJId PCIICHUA
3aJa4 B ICJIbIX YHUCIax

Konrtponsnas pabdora: "Teopus nensix
gucen"

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

CucreMa 1 COBOKYITHOCTb ypaBHEHUH.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

OCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHUN
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OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEW MPpallMOHATBHBIX
ypaBHEHUH

OcCHOBHBIC MCTObI pCIICHUA CUCTCM U

COBOKYITHOCTEW IOKAa3aTEIbHbIX YPABHECHUI

OcCHOBHBIE MCTOABI pCICHUA CUCTEM U

COBOKYHHOCTCI;'I ITOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

OCHOBHBIE METO/IbI PELLIEHUSI CHCTEM U
COBOKYITHOCTEH JorapupMuueckux
ypaBHEHUI

OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKUx
ypaBHEHUI

[TprMeHeHHe crCTeM K pelIeHUI0
MaTeMaTHUYECKUX 3aJa4 1 3a/1a4 u3
pa3InYHbIX 001acTe HAYKU U peallbHOM
YKU3HU, MTHTEPIIPETaLUs OJy4YEeHHBIX
pe3yabTaToB

[TpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTHUYECKUX 3ajJa4 1 3a/1a4 u3
pa3InYHbIX 001acTe HAYKU U peaslbHOM
YKU3HU, UTHTEPIPETaLUs OTy4YEeHHBIX
pe3yabTaToB

[IpuMeHeHre HEpAaBEHCTB K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
Pa3IUYHBIX 00JaCTel HayKH U pealibHOM
JKU3HHU, MHTEPIIPETALUs TOITY4EHHBIX
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114

pe3yJIbTaToB

KoHnTtposbhas padorta: "Cucremsl
palroOHATBHBIX, UPPALUOHATBHBIX
MOKA3aTebHBIX U JIOTapU(OMUIECKUX
ypaBHEHUI"

PaunonansHbIe ypaBHEHUS C TapaMeTpaMu

PanmonansHbie HCPABCHCTBA C I1apaMCTpaMu

PanyonanbHbIE CUCTEMBI € TApaMETPAMU

HppaunoHanbHble ypaBHEHUS, HEPABEHCTBA
C IapaMeTpaMu

I/IppaHI/IOHaJ'IBHBIC CUCTCMEI C ITapaMETpaMu

[Toka3arenbHble ypaBHEHUs, HEPABEHCTBA C
rapameTpamu

[Toka3zarenbHble CUCTEMBI C TApaMETPaMu

Jlorapudmuueckre ypaBHEHUs, HEPaBEHCTBA
C ImapaMeTpaMu

Jlorapudmuueckne CUCTEMBI C TapaMeTpaMu

TpUroHomMeTpHYECKUE YPABHEHHUS C
rapameTpamu
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TpuronomeTpuyecKrue HEPaBEHCTBA C
napameTpamu

TpUroHOMETPUYECKUE CUCTEMBI C
napameTpamu

IToctpoenue u uccnegoBaHue
MaTEMaTUYECKUX MOJENIEN peaIbHbIX
CUTYyalUi C IOMOULIBIO YPABHEHUH C
napaMerpamu

ITocTpoenue u uccnegoBaHue
MaTeMaTUYECKUX MOJIENIEN peabHbIX
CUTYyalMi C IOMOULIBIO CUCTEM YPABHEHUH C
napameTpamu

ITocTpoenue u ucciegoBaHue
MaTeMaTUYECKUX MOJIENIEN peabHbIX
CUTYyalUi C IOMOULIBIO CUCTEM YPABHEHUH C
napaMeTrpamu

KonrtponbHas pabora: "3agauu c
napamerpamu”

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHM: "YpaBHeHu"

[ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS
3HaHui: "YpaBHeHus"

[ToBTOpEeHme, 0600IIEHNE, CUCTEMATH3AIIH
3HaHui: "YpaBHeHMs. CHCTEMBbl ypaBHEHH'"

[ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIH
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3HaHuii: "HepaBencrtna"

[ToBTOpenue, 06001IEHNE, CUCTEMATH3ALIMS
3HaHuii: "HepaBencrtna"

[ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aUs
3HaHuii: "HepaBencrpa"

[ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS
3Hanuii: "lIponsBoaHas u €€ npuMeHeHue"

IToBTOpenue, 00001IICHNE, CHCTEMAaTH3AINS
3Hanuii: "lIpousBoaHas u e€ npumenexue"

[ToBTOpenue, o600IICHNE, CHCTEMAaTH3AIUS
3Hanuii: "[IpousBonHas u e€ npumenenue"

IToBTOpenue, 06001meHNE, CHCTEMAaTH3aINs
3HaHuii: "MHTerpan u ero npumeHenue"

[ToBTOpenHue, 0600IIEHNE, CUCTEMATHU3AIIHS
3HaHui: "OyHkun"

[ToBTOpenHue, 0600IIEHNE, CUCTEMATHU3AIIHS
3HaHui: "OyHkun"

[ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "OyHkun"

HtoroBast KoHTpoJIbHAs paboTa
HtoroBast KoHTpoJIbHAs paboTa

[ToBTOpenme, 0600IIeHNE, CHCTEMATH3AIIH
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
Marematuka: anredpa v Hayajia MaTeMaTUYEeCKOTO aHalIu3a, TEOMETPHUSI.
Anrebpa u Havasila MaTeMaTuyeckoro aHanusa.l0 - 11 kimaccel: 6a30BbIi U
yrayonénnbiit yposau: yaeOnuk / [IILA. Anmumos, FO.M. Konsirun, M.B.
TkauéBa (u ap.) - 11-e uzn.,crep. - Mocksa: I[Ipocsenienue, 2023, - 463, (1) c.

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. Kossirun FO.M. Anre6pa u matemaTtrueckuit aHanus. 10 kiacc: yueOHUK
JUTs 00111e00pa30BaTENbHBIX YUPEKACHHI: 0a30BbIA U MTPOPHUIbHBINA YPOBHU
/KO.M. Komnsirun [u ap.] nox pen A.B. X Kuwxuenko - M.: IIpocsemienue, 2011r.
2. Kosssrun FO.M. Anrebpa u marematuueckuii aHanus. 11 kiacc: yueOHuK
JUTs 00111e00pa30BaTENbHBIX YUPEKACHHI: 0a30BbIA U MTPOPHUIbHBINA YPOBHU
/KO.M. Komnsrun [u ap.] nox pen A.B.Kwxkuenko - M.: IIpoceemenue, 2011r.
3. [lTabynun M.U. Anrebpa 1 Hayana maremaruueckoro ananusa 10 xiacc:
nuaakTudeckue Marepuanisl. [Ipodunbneiit ypoBens. M.: [Ipocsemenue, 2010
4. Illabynun M.U. Anre6pa u Hauana MmaTemMaTu4yeckoro ananusa 11 kimacc:
auaaktuyeckue Marepuansl. [Ipodunbnbiii ypoBens. M.: Ilpoceemenue, 2010
5. ®eonopona H.E. M3ydyenue anredOpbl U Hayaa MaTEMAaTHUYECKOTO aHAIN3a B
10 xnacce : kaura nis yautens/Deogoposa Tkauea — M.:IIpocBernieHue,
2009

6. lunaktuyeckue MaTepuabl o anrebpe u Hayanam ananusa juist 10 u 11
kinacca /b.1. Usnes, C.1.Caaksn, C.1.1IBapudypr. M.: IIpoceemenue, 2005
7. AnreOpa 1 Havasna aHaiau3a: COOPHUK 3a7a4 JUIsl IOJTOTOBKH U MPOBEACHUS
WTOTOBOM aTTecTaluu 3a Kypc cpeaneit mkossl / U.P. Beicorkuii, JI.N.

3BaBuy, b.I1. [Turapes u ap.; nox pea. C.A. lllecrakoBa. M.: Buemicurma-M,
2008

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

*MHuoro mocoouit MmoxHo ckauaTh http://www.alleng.ru/edu/mathl.htm
*Tectuposanue online 5-11 kmaccer http://www.kokch.kts.ru/cdo/

*HoBble TexHOJIOTHHU B 0Opa3zoBanuu http://edu.secna.ru/main/
*[TyreBoguTens «B Mupe HayKm» I HIKOJIbHUKOB



http://www.uic.ssu.samara.ru/~nauka/

*Merasurukiornenus Kupumia u Medomus http://mega.km.ru

*Caiitel «Mup sHIEKIOIEAMI» hitp://www.rubricon.ru/

http://www.encyclopedia.ru/

*Matepuansl EI'D u THA http://www.fipi.ru/

*Odunmansaeiii cait EI'D http://www.ege.edu.ru/

*Poccwmiickuit o0pHaa3op http://obrnadzor.gov.ru/

*DeaepalbHBIN TOPTaAI, OTPOMHOE KOJIMYECTBO MaTepHalia, B TOM YHCIIe
onnaitH-tectel EI'D 1 'MA mo Bcem npeameram http://www.edu.ru/index.php

*MunucrepcTBo oopaszoBanus P® http://www.informika.ru/

http://www.ed.gov.ru/

http://www.edu.ru/

*[1naTHOE TeCTUPOBAHUE, €CTh OJJUH OECIIATHBIN 1EMOTECT
ttp://www.rustest.ru/ege/

http://www.college.ru/

*Tecrupoanue UKT http://www.kokch.kts.ru/cdo/index.htm

*Mmuoro unatepecHoro http://shimrg.rusedu.net/category/646/1576

*MHoro Bcero ckadatb http://www.uchportal.ru/load/25-1-0-11708

*TTonesnble pasaensl (ypok + arrecrarus +...) http://k-yroky.ru/load/13-1-0-
821

*DOx3amensl. TemaTuueckue miansl. [loypouHoe miianHupoBaHue.
Metoanueckas konuika. MHopMaliMoHHbIE TEXHOJIOTHH B IIKOJIE
http://www.uroki.ru/

*CrangapThl 00pa3oBaHus, yueOHbIE TIJIaHbI, METOIMYECKHE Pa3padOTKH,
obmeH ombiToM http://www.college.ru/

*BonpIinas KoJUIeKIus myOIMKaluii o METOIMKH MPEeTrogaBaHus BCEX
IIPEIMETOB MIKOJIHHOM MPOTPAMMBbI, HAIIPUMED: MIPETOIaBaHIEe MATEMATHKH -
583 http://www.festival.1september/

*HoBocTu. DnexkTpoHHbIi xxypHan "Bornpocsl UHTepHET-00pazoBanus';
KHUTH yuuTemo; nyonukanuu. OTIenbHbIe pa3/ielibl 0 BCEM MpeaMeTam
IIKOJILHOM MTPOTpaMMBbl (QHTIMHCKUHM, aCTPOHOMMUSI, OMOJIOTHS, (PU3UKA, XUMUS
u jp.). Kaxnapiit pa3en BKIrOYaeT moJOOPKH MaTepruaIoB U KOHKPETHBIC
CCBUIKH 110 TeEMaM: 00pa30BaTeNIbHbIE TPOTPAMMBI IO TIPEIMETY; K YPOKY
rOTOBBI; KHIKHBIA Kommac http://www.new.teacher.fio/

* lucTaHITMOHHOE 00pa30BaHME: KypChl, OTUMITHAIIBI, KOHKYPCHI, IPOCKTHI,
UHTEepHET-KypHan "Ditnoc" http://eidos.ru/

*MHoro matepuaia o HanpaBJjIeHUsSIM MOATOTOBKH, MPOOHOE TECTUPOBAHUE



1o pa3HeIM npeameram http://www.gotovkege.ru
*EnuHbIi ypok https://www.enuHbiiiypok.pd/
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