MWHUCTEPCTBO NMPOCBEIIEHUSI POCCUHCKOMN ®EJAEPAILIUNA
MunncreperBo oopaszoBanus KpacHosipckoro kpas

Ynpasiaenune odpazoBanusi aAMHHHCTpauuu ropoaa Kancka

MBOY COHLI Ne21 r.Kancka

COI'NTACOBAHO YTBEPXJ/IEHO

3amectuTenb AMpeKTOpa  JIMpEKTop-..

no YBP / / / 2N\
Ceuxo M.B. | " Kpemunckuii C.B.
[Tporokon Nel ot «28» ka3 No217 ot «28»
asrycra2023 r. arrycra2023 r. /
4 )
AOKYMEHT NMOAMMCAH
SNEKTPOHHOM
MoAnmnchLIo
PABOYAS ITPOI'PAMMA Ceprucuar:
00BD3755ADDD008340F3B65391203F80FF
En'fmeneu,: ermm;;gviﬁzcoggreﬁ ?ggimznggzoamq
EeNCTBUTENEH: C .01, Ao .04,
(ID 1287469)
. J

y4yeOHOro npeamera «Ajredpa u Ha4a/1a MATEMATHYECKOI0 aHAJIH3A.
Yray0i1eHHbIH ypOBEeHb»

s obyuarouuxes 10 — 11 knaccos

r.Kauck 2023



MNOACHUTEJIBHASA 3AIINCKA

VYuebHblii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBJISETCS
OJIHUM W3 Haubosiee 3HAYMMBIX B MPOrpamMMe CpeaHero ooiiero oOpa3oBaHUS,
MIOCKOJIBKY, C OJTHOH CTOPOHBI, OH OOCCIEUMBACT WHCTPYMEHTAJILHYIO 0a3y s
W3YYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYTOi CTOPOHBI, (hOpMHUpPYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHUE O0yYarOIIMXCSd Ha YPOBHE, HEOOXOIHMMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCUUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHUBEPCATBHBIM SI36IKOM COBPEMEHHON HayKd, KOTopas (OpMYIUpYyeT CBOU
TOCTIDKCHHSI B MAaTEMaTHIECKOM opMme.

YuebHblli Kypc anreOpsl M Havyall MaTeMaTHUYECKOr0 aHallh3a 3aKJiaJIbIBaeT
OCHOBY /U YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (PU3MKH, XUMHUHU, OHOJIOTHH,
MMOHMMAHUSI OCHOBHBIX TEHJICHIIUHN Pa3BUTHS YIKOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCMOJIb30BaTh WX JJIsi JajbHEHIIEro oOpa3oBaHUsl U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTH, JI0KA3bIBATh
YTBEPKJEHHUS C TTOMOIIBI0 UHAYKIIUU U PACCYXKIaTh JAEAYKTUBHO, HUCIOJIb30BaTh
00001IeHHEe W KOHKPETH3allUl0, a0CTparupoBaHUE U aHAIOTUI0, (OPMHUPYET
KPEAaTUBHOE U KPUTUUYECKOE MBIILICHUE.

B xone usyuenus ydebHOro Kypca «Anrebpa v Havajla MaTeMaTHYECKOTO
aHajau3a» OOydYaroluecs MOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEeaJbHbIX CUTYAaluH,
WHTEPHIpPETAlUd  TIOJYYCHHBIX  PEHICHWH, 3HAKOMSTCS C  [pUMepamu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE, HAYKEe U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOPBIM pealn3yeTcsi Kak uepe3 Yy4yeOHBbI Marepualn, CHnocoOCTBYIOIIUN
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATEeIbHOCTH, TpeOyromed NPOJOKUTEIHPHON KOHIIGHTpPAIlMd BHUMAHUSA,
CaMOCTOSITeJIbHOCTH, AKKYPATHOCTU M OTBETCTBEHHOCTH 32 MOJyYCHHBIN pe3yJsbTar.

B ocHoBe MeTouKM 00yUeHHS aJire0pe U HayajgaM MaTeMaTHYeCKOTO aHaIu3a
JISKUT IEATCTHOCTHBIA TPUHITUT O0yYCHHUS.

B cTpykType yue6HOTO Kypca « Anredpa u Hadaia MaTeMaTHIECKOTO aHATTU3a»
BBIJICJICHBI  CIICIYIOIIUE COAEPKATEIbHO-METOANYECKUEe JuHUU: «Yucina wu
BBIYUCTICHUS», «DyHKIIMU U rpadukn», « YpaBHEHUs U HepaBeHCTBa», «Hauamna
MaTeMaTH4YecKoro aHanuza», «MHoXecTBa U JiorMka». Bce OCHOBHBIC
COJIEPKATEIbHO-METOJIMYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSHKEHHH JBYX JIET
oOy4eHHs Ha YPOBHE CpeiHEro 00111ero 00pa3oBaHusi, €CTECTBEHHO JOTOIHSS IPYT



JpyTa M MOCTENEHHO HACHITIAsCh HOBBIMH TEMaMH U pa3enamu. J[aHHbIi yueOHbIN
KypC SBISIETCS WHTETPATHBHBIM, IOCKOJIBKY OOBETUHSET B ceOe CoaeprKaHue
HECKOJBKMX MaTeMaTHYECKHX TUCIUILUINH, TaKUX Kak anareOpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIH3, TEOPHS MHOXKECTB, MaTeMaTHUeCKas JIoruka u nipyrue. [1o
Mepe TOro Kak 00ydJaromuecs OBIaJCBaIOT BCE OoJiee MMPOKAM MATeMaTUICCKUM
amnmapaToM, y HHUX IMOCJIEI0BATEILHO (POPMHUPYETCS M COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMAaTUYECKYI0O MOJCIb PEATbHOW CHUTYyallH, MPUMEHATH 3HAHUS,
MOJyYeHHBIC TPH W3YYCHHH YYeOHOTO Kypca, JUIsl PEIICHUS CaMOCTOSTEIBHO
chOopMyJIMPOBAaHHON MaTEeMaTUYECKOW 3a/Ja4yu, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

ConeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYUCICHHS 3aBepIiacT
dbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YpOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3oBaHuss 0co0O€ BHUMaHue yaeisieTcss  (OPMUPOBAHMIO  HABBIKOB
paIMOHAIBHBIX BBIYMCIICHUHA, BKIIOYAIOIMIMX B €0 MCIOJIb30BAaHUE PaA3TAIHBIX
dbopM 3amucy YHCIa, YMEHWE JenaTh NPUKUAKY, BBIMOIHATH MPHUOIMKEHHBIC
BEIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMATHUYCCKUMU
KOHCTAHTaMU. 3HAaKOMbIe OOYy4YaloIIMMCS MHOXECTBAa HAaTypaldbHBIX, IIEJIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIJIEKCHBIX 4Hcel. B KakIoM H3 O3THX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cCIenu(UYecKue 3aJayd M OMNEepaluu: JeJICHHe Haleno,
OTIEpUPOBAHUE OCTAaTKAMH HAa MHOXKECTBE II€JIBIX YHCEN, OCOObIe CBOMCTBA
paIMOHAIBHBIX ¥ UPPAIMOHAIBHBIX YUCEN, apu(PMETHUECKUE OTEpaINH, a TaKkKe
U3BJICUCHUE KOPHS HATYypaJbHOM CTETEHM HAa MHOXECTBE KOMIUJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTensHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMHM WX TPUMEHEHHUS JJIA PEIICHHS Pa3IuYHBIX 3a7ad
dbopmupyeTCcsi TIpeCcTaBlIeHUe O €IMHCTBE MaTEMAaTUKH KaK HayKH W €€ poJid B
MOCTPOEHUU MOJIENIEH PEaJIbHOTO0 MHpA, IIUPOKO HCIOJIB3YIOTCS 0000IIeHHE |
KOHKpETH3aIHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pEATU3yeTCs Ha MPOTSHKEHUU BCETO
oOyuyeHHsT Ha YpPOBHE CpPEIHEro OOIIero o0pa3oBaHMs, MOCKOJIbKY B KaXIIOM
pasnene I[lporpamMmbl TPETyCMOTPEHO PpEIICHHE COOTBETCTBYIOIIMX 3a1ad. B
pesynbpTaTe OOydYaromivecss OBJAACBAIOT PA3IMYHBIMM METOJIAMHU  PEUICHUS
pallMOHANBHBIX, HPPANMOHAIBHBIX, TOKA3aTeNbHBIX, JIOTApUPMUUYCCKUX U
TPUTOHOMETPHYCCKUX ypaBHCHHI, HEPAaBECHCTB M CHCTEM, a TakkKe 3ajad,
colepKalmux mapaMeTphl. lloydeHHbIE YMEHHS IIHPOKO HCIOIB3YIOTCS TIPH
UCCIeNOBaHNH (DYHKIMI C TIOMOIIBI0 MTPOU3BOAHON, TPU PEIICHUH TPUKIATHBIX
3a/1a4y M 3a7a4 Ha HAXOXXJCHUE HAMOOJBINNX W HAUMEHBITUX 3HAYCHUN (PYHKITUU.
JlanHast comep kaTeNbHAas JIMHUS BKJIIOYACT B ceOs Takke (DOPMUPOBAHHE YMEHUN
BBITIOJIHATh ~ pacdy€Tel 1O  ¢opMyrnaMm, MpeoOpa3oBaHHWS  palMOHAIBHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKECHHM, a TaKKe BBIPAXKEHUH,



COJEpKAIIMX CTENEHU U Jorapudmbl. bmaronaps u3ydeHHIO anredpanyeckoro
MaTepurasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00yYaromuxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXICHUH,
paboTbl C CHUMBOJIbHBIMU (OpMamH, TMpPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AnreOpa npeaiaraet 3QdheKTUBHbIC
WHCTPYMEHTBl ISl PELICHUS MPAKTHYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IEMOHCTPUPYET CBOM BO3BMOYKHOCTH KaK A3bIKa HAYKH.

CopnepxxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpaduKW» TECHO
neperuieTaeTcs ¢ JAPYTUMH JIMHUSIMH Yy4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 337a€T MOCJIEI0OBATEILHOCTh U3YUEHUSI MaTepuaia. M3yueHue cTerneHHoH,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIINH, NX CBOICTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUMHU JJIs pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEAMETOB U PEAIBHON KU3HHU TECHO CBA3aHO KaK ¢ MAaTEMaTUYECKUM aHAIU30M,
TaK U C pEIICHHEM ypaBHEHHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHHUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (POPMyJIaMU 3aBHCHUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojiepKaTeabHON JIMHUU HalleJIEeH Ha Pa3BUTUE YMEHUM U
HAaBBIKOB, II03BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXY BEJIMUMHAMH B Pa3IUIHON
dbopme: aHaTUTHYECKOM, Tpadudeckoi U ciioBecHOW. Ero n3ydenue crocoOCTByeT
Pa3BUTHIO AJITOPUTMUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETU3aIMH, UCIOJIb30BAHUIO aHATIOTUH.

CopnepxarenpHas nuHuA «Hauana MareMaTnyeckoro aHalin3a» MO3BOJISIET
CYLIECTBEHHO PACHIMPUTh KPYr KaKk MaTeMaTU4YeCKUX, TaK U MPHUKJIAJHbIX 3ajad,
JOCTYIHBIX 00yYarolMMCs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, ONpEeAeNsiTh HMX HauOONbIINE W HAaUMEHbIIUE
3HAYEHHUA, BBIYMCIATH MUIOManun (Guryp u oO0bEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)karesibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHUTYalLHM,
MO3BOJISIET HAXOIUTh HAWITyYIllee PEIIEHUE B MPUKIIAIHBIX, B TOM YHCIIE COL[UATBHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHaJn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMaATBLHO-JIOTUYECKOTO U KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHI paclo3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. O0yuaromecs y3HatoT O BBIIAIOIINXCS
pe3yibpTaTax, MOJYYEHHBIX B XOJI€ pa3BUTUS MaTEMaTUKU KaK HAyKH, U 00 HX
aBTOpaXx.

CopepxarenpbHO-MeTOAUYECKast TUHUS «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
ceOs 3JIEeMEHThl TEOpPUUM MHOXKECTB M MAaTEMaTH4eCKOW JOTHKU. TeopeTuko-
MHO>KECTBEHHBIE PEJCTABICHUS IPOHU3BIBAIOT BECh KYypC IIKOJIBHOW MATEMATHK!
U TIpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOIINNA BCE pa3feibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JUCUUIUIMHBL W WX MpWIOKEHUs B efauHoe wnenoe. [loaTomy BakHO 1aTh



BO3MOXKHOCTh OOydYarmeMycs IOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN SI3BIK
COBPEMEHHOW MAaTeMAaTUKHU W HCIOJIb30BATh €ro ISl BBIPAXKEHUSI CBOMX MBICIICH.
JpyruM BaXXHbIM TMPU3HAKOM MAaTE€MaTUKW KaK HAayKu CJEAyeT MpU3HaATh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHHUM U CJEJOBAHUE OIpPEACIEHHBIM
nmpaBWJiaM  TMOCTPOEHUS  JIOKA3aTeJIbCTB.  3HAKOMCTBO €  dBJEMEHTaMUu
MaTeMaTUYECKOW JIOTMKH CHOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIIICHUS
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMHUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHUS.

B yueOHOM Kypce «Anrebpa M Hadalla MaTEeMaTUYECKOrOo aHaiu3ay
MPUCYTCTBYIOT OCHOBBI MaTE€MaTHYECKOTO MOJCIMPOBAHUS, KOTOPhIC MPU3BAHBI
CrIocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTyalluid, WCCIENOBaHMUS JTHUX MOJIeJIed ¢ IOMOIIBI0 ammapara aiareOpbl u
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpETaIluy IOJYyYCHHBIX pe3yJbTaToB. Takue
3aJIaHUs BIUICTCHBI B KQXK/IBIN U3 pa3/eiiOB MPOrpaMMBbI, TOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs JJIsl PEIICHUs] MPUKIAIHbIX 3anad. [lpu
pelIeHNH  peabHBIX  MPAKTUYECKUX  3aJad  oOydyaromuecss  pa3BUBAIOT
HaOJI0/IaTeIbHOCTh, YMEHHME HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh M KOHKPETHU3UPOBATh  MPOOJIEMY.
JearenbHOCTh TIO (OPMHUPOBAHHIO HABBIKOB PEIICHUS TMPUKIAJIHBIX 3a1a4
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TEM y4eOHOTO Kypca «Anredpa u Havasa
MaTEMaTHYECKOTO aHaJIN3a.

Ha wusyuenume ydeOHOro Kypca «Anrebpa W Hadajlla MaTeMaTHYECKOIO
aHanu3a» otBoautTcs 272 yaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPKAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OeckoHeUHbIe TNepuoanyeckue npodu. [lpuMeHeHue npodel W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JelictBuTenbHble  yucia. PanuoHalnbHBIE W UPPAMOHAIBHBIE YHCJA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JeWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIYMCICHUH.

Crenenpr c 1ensIM HokazareneMmM. buHoMm Heiotona. HMcnosib3oBaHue
noaxosmend (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palnMoOHAJIBHBIM IIOKazaTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa Jjorapupma. JlecaTuuHble W HaTypalbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS HENBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUMN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TMepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHoOrousieHslI ¢ 1esibiMu Ko3QpuuueHTaMu.
Teopema Buera.

[IpeoOpazoBaHKs YHCIOBBIX BRIPAKEHUM, COACPKAIINX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS MOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJIbI pEIICHHS

Jorapu(PpMUUYECKUX YPaBHCHUH.
OcHOBHBbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUroHoOMETpUYECKUX YPABHEHU M.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUil. OnpeaenuTens MaTPUILb 2 X2, €ro TEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs I PEUICHUS CUCTEMBbI
JUHENHBIX ypaBHEHUMW. PelieHue npUKIaAHBIX 3a7ad C TOMOIIBIO CHCTEMBI
JMHENHBIX YpaBHEeHUM. VccnenoBanue nocTpoeHHOM MOJIENIU C MTOMOIIBbIO MAaTPHIL
Y OIIPENCIIUTEIICH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEalbHOM CHUTyalMd C IMOMOIIBIO
ypaBHEHUN U HepaBeHCTB. [IpuMeHeHHE ypaBHEHH W HEPABEHCTB K PEIICHHUIO
MaTEeMaTUYECKUX 3aja4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HAyKU U peaibHOM KU3HU.

DOyHKUMH U TPaPUKH

Oynkuusa, crnocoOsl 3amanus GyHKIUH. B3anMHO oOpaTHBle (QYHKIHU.
Komnosumust ¢ynkuuit. I'padux QyHkmmmu. DiaemeHTapHbIE NpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6nacth ompeneneHuss 1 MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu dyHkiuu.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE U HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢bynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. HaubonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JIuneiiHas, KBaapaTH4yHas U JApPOOHO-TMHEHHas (QYHKUMH. DJIEMEHTapHOE
UCCJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U LEJIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. ColicTBa U rpadvik KOpHs n-0i CTENEHU KaK (yHKIHUHU OOpAaTHOM CTENEHU
C HaTypaJbHbIM [TOKA3aTEIIEM.

[TokazaTenbHast U jorapudmuyeckas (yHKIHHA, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMIA 715 pelIeHUs ypaBHEHUM.

TpuroHomeTpuyeckass OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

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

Havana maremMaTH4ecKoro aHajimsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHMsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHIYKIMA. MOHOTOHHBIE U OTPAaHUYEHHbBIE OCIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHall3a Kak aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmerrueckas U reoMeTpruuecKas rnporpeccuu. beckoneuHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH IreOMETPpUUYECKON
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyiia CI0KHBIX
NpoLEeHTOB. Mcronb30BaHWE TMPOTPEecCUM JUIsl PELIEHUs peajbHbIX  3aaad
IPUKJIAJHOIO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOWCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKkuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  smemeHTapHbiXx  ¢yHkiuil.  [IpousBogHass  cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepalMy HaJ MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJIICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOro OOBEKTa, CIEACTBHE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BHIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJIBIX
yuces, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, aniroputMa EBkiuaa 1is perieHus
3a/1ay B LEJNbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTHdyecKue Omnepanud ¢ KOMIUIEKCHBIMU
yrcaamu. M300pakeHre KOMIUIEKCHBIX YHCEN Ha KOOPJUHATHOM IUIOCKOCTH.
®opmyna Myapa. Kopau n-oii creneHu U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHHS] (PU3HUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PABHOCHIIbHBIE HEPABEHCTBA.

OTO60Op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHne TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbI PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTPaMHU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELICHUIO0 MaTEMATUYECKUX
3a]a4 U1 33/1a4 U3 Pa3IMYHbIX 00JIacTeil HAYKU U peanbHOM KU3HU, MHTEPIPETAIUs
MOJIyYEHHBIX PE3YyJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U TPaPUKH.

['padrueckne mMeTonbl pelieHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPH PEUICHUM 3aJad U3 JPYTUX Y4YEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxneHre HanboapIero 1 HAMMEHBIIET0 3HAUEHUI HENMPEPhIBHON
(yHKLIHH Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKIEHUS HAWIyYIIero peHIeHus B
NPUKIAJAHBIX 3aJadyax, Uil OIPEIEIICHHs CKOPOCTM W YCKOPEHHMs Ipolecca,
3aJIaHHOTO (HOPMYJION UK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBOOOpPa3HbIX.

WHuTerpain. ['eomeTpryecKuil CMBbICT HHTETpasa. Beraucienue onpeneéHHoro
uHTerpana no gopmyne Herotona-Jleionuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAACH IUIOCKUX (QUIYyp U
00BEMOB T€OMETPUUYECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TMPOIECCOB € MOMOLIbI0 U depeHIInaIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJII'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUAX
OCHOBAaX (DYHKIIMOHMpPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUH, MPOIEAYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONPOCHI U Jpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OSCTETUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KJIeHUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3JI0pOBOTO U 0e30MacHOro o0pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTUBHOCThH), (PHU3NUECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOodEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W peanu30BbBIBATH COOCTBEHHBIC JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS :

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITOHHUMAHHE BJIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpYJ)Karolel cpenpbl, IJIAaHUPOBAHUE IIOCTYNIKOB M OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUISL pa3BUTHUS IMBUIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJBTYpPOU Kak Cpe/ICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIUPOBAThH
OTIpeJICJICHHS TIOHATHM, YCTAaHABIMBATh CYIIECTBEHHBIN MpPU3HAK KilacCcU(UKaIUH,
OCHOBaHMsI /1711 0000IIEHHS 1 CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUUECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEUNN;

JleJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUN
(IpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpATh CMOco0 peleHuss y4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOSTEIIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (HhOopMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHUS, Mpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMpOBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
IIOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXHOE pa3BUTHE IIpollecca, a TaKXkKe BbBIABUTATH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nnopmanueii:

BBISBJIATH JeUUIUTH MHPOpPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITUIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpOBaTh MHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
LEJISIMU OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHS INIO XOIy pEUIEHUs 3aJauyu,
KOMMEHTHPOBATH MOJTYyYEHHBIN pE3yJIbTAT;

B X0JI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIAE€MOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIAThL CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me€ M CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAaThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IpOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajaay
NpEe3eHTALUK U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO PEIIeHUS C
y4E€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BIAJ€Th HABBIKAMHM  IIO3HABATENIbHOM  pedJekcuM KaKk  OCO3HaHUS
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, X PE3YJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yjbTaTa pelieHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa UEIN U YCIOBUSAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WIN HEAOCTUKEHUS pe3yIbTaTOB JESATEIIbHOCTH, HAXOUTh OIINOKY,
J1aBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eAITEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€Jlb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pachpeleisaTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CY X AATh MPOIIECC U pe3yJIbTaT paboThl, 00001aTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNOBBIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTHMH YIEHAMHU KOMaHbl, OLICHUBATh KAYE€CTBO CBOETO BKJIAA
B OOmUHA TPOAYKT TO KpUTEpPUsM, CGHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniry obOyuenuss B 10 kjacce oOyyarOIIMIiCSd MOJYYUT CICAYIOIIHE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hadajla MAaTEeMaTUYECKOTO aHATN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OECKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
paLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JIPpOOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH MPUOTHNKEHHBIC BEIYMCIICHUS, IPABUIa OKPYTIICHUS, IPUKUAKY U
OLICHKY P€3yJIbTaTa BEIYMCIICHUM;



CBOOOZIHO OMEpUPOBATHh MOHATHMEM: CTEMEHb C LENbIM TOKa3aTeleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JaHHbBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapUPMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI€HC
YHUCIIOBOIO apTyMEHTA;

OIEpUPOBATh MOHATUAMH: APKCHHYC, aPKKOCHHYC M apKTAHIE€HC YHCIIOBOrO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3JU4HblE METOJAbl PEIICHHUsS] palUOHANIBHBIX W APOOHO-
palMOHAIBHBIX ypaBHEHWI, NPHUMEHATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IEepeMEHHOH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, TeopeMy be3dy u Teopemy Buera nis
penieHus 3a1ay;

cBOOO/IHO ONEpUPOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOMCTBA ompenenurtens 2 X 2 g BBIYMCIEHHS €ro 3HayeHus,
NPUMEHATh ONPEACIUTENN JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJBHBIE CUTYallu! C TIOMOULIBIO CHCTEMBI JINHEWHBIX YpPaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIpPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM C KOPHSAMHU JJsi NpeoOpa3oBaHUs
BBIPAKEHUI;

BBINOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BBIPAXKEHUH, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM [TOKA3aTeNIEM;

UCII0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BBIPAKECHMUI;

cBOOOIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHAIBHBIC, MOKa3aTelIbHbIE U
Jorapu(pMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NEPEXOJ0B WIIM OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUYECKOE YpAaBHEHUE,
OPUMEHATh HEOOXOAUMbIE (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMs, HEPAaBEHCTBA IO YCIOBHUIO 3a/Jaud, HCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM allllapara aiareopsl.

DOyHKUMH U TPaPuKU:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (QYHKIUHM, KoMOo3umus ¢GyHKUuH, Trpaduk GyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKoB PyHKINH;

cBOOO/IHO OINEPUPOBATh MOHATUAMU: OOJACTH OIpPENEICHUS] U MHOXXECTBO
3HaYeHUHN QPyHKINU, HYJIH QYHKIHUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMHM, HauOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypaIbHBIM U
HeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUMHU C HATypajlbHbIM U ILEJIBIM
nokasaresieM, rpaQuk KOpHsS N-Oi CTENEeHW KaK (DYHKIHH OOpaTHOM CTENEHU C
HaTypaJIbHBIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEMHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GyHKIUH, BBITIOJIHATE 3JIEMEHTApPHOE MCCIIEA0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M TrpauKH, MCHOJB30BaTh MX TpapUKH AJis PELICHHS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpEJEIeHNE TPUTOHOMETPUUECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YyHKUMA i1 MCCIENOBAaHUA IMPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3a/lay U3 JPYTuX y4eOHBIX MPEeIMETOB M pealbHON
KU3HU, BBIpaXXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Hauaja maTeMaTH4ecKOro aHAJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlasi reoMeTpruuecKasl Iporpeccusi, TMHEHHbIN U
HKCMOHEHLIUATIBHBINA POCT, (POPMYJIa CIOKHBIX IPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IPOTPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IPUKIAJHOTO
XapakrTepa,



cBOOO/IHO ONEPUPOBATH MOHATUSAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 33 JTaHUS
MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OrPAaHUYEHHBIE IOCJIEOBATEIHLHOCTH,
NMOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONEPUPOBATH MOHATUSAMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMH, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (DyHKIUH, 3HATh MIPOU3BOJIHBIEC AJIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHM CMBICT MPOU3BOJHON 1Jis
pelieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOMIHO  OMEpHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, ONEpaluud  Hal
MHO>KECTBaMU;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4E€OHBIX MPEAMETOB;

cBOOOJHO OIEPHPOBATh TMOHATUSMU: OIpEAeICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCHUIIHLHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonimy oOyuenus B 11 kiacce o0O0yd4aromuics TOJYYHUT CIEIYIONIUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hadasia MaTEeMaTHYECKOTO aHaATN3ay:

Yucsa v BBIYUCICHUSA:

cBOOO/IHO ONIEPUPOBATH OHATUSMU: HATYPAIBLHOE U LIEJI0€ YUCII0, MHOKECTBA
HATypPaJbHBIX U IIEJIbIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HaTypaJbHBIX 4ucCen M1 pEUIeHUs 3a4ad, MPUMEHSTh alrOpUTM
EBknupa;

CBOOOZIHO OMEpUpOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBAaTh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO ONEpUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKIE ONepaIii ¢ HUMUA H
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEMICHUS C TOMOIIBIO
PAaBHOCHJIbHBIX NIEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpHEM TMpHU pEUICHUU TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
MPUMEHATh  HeoOXoammble  (HOPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATIBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKUX YPAaBHCHHUN U HEPABCHCTB;

perarb palrOHaJIbHbIE, UppaloHalbHBbIE, MOKa3aTEJbHBIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpPaBHEHHUS U  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YPaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE aiureOpbl, COCTABISTH
BBIPDAKECHUS, YPAaBHEHUS, HEPABEHCTBA M HMX CHCTEMBl IO YCIOBHIO 3aJayd,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUYCHHBIN pe3yJibTar.

DOyHKUMH U TPapuKU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUNA C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS 1 CBOMCTB KOMIO3UIIMU ABYX (DYHKITHIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIMHATHOM
MJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHITHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Havana maTeMaTH4ecKOro aHaJIm3a:

UCII0JI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOJAHYIO ISl HAXOXKACHUS HAWIY4llero pEUIeHUs B
MPUKIIAJIHBIX, B TOM YHCJIE COLMAIbHO-IKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHus
CKOPOCTHU U YCKOPEHHUS TpoIiecca, 3aaHHOT0 GopMyioi uin rpadukoM;



CcBOOOJIHO OMNEpUPOBATh MOHATUSMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOPA3HBIC AIEMEHTApHbIX (YHKUMNA M BBIYHUCISATH
uHTerpan no popmysne Horotona-JIeliOnua;

HaXOJUTh IUIOLIA/IN THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

peliath MpHUKJIaJHbIe 3a7add, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nveckoro xapakrepa, CpeJCTBaMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoabnsie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
MHOXECTBO ICHCTBUTEIIBHBIX YHCEIL.
MHuorounensl. PaninonanbHble ypaBHEHUS U hitps. rehedu.i
1 'C . vyp 24 1 https://math.ru
HepaBeHCTvBa. MCTEMBbI JIMTHEHHBIX https://myschool.edu.ru/
ypaBHEHUM
Oynkuun u rpapuku. CreneHHas QyHKIHS C hulpser resh. edu. e
2 YHEN P ' YHER 12 1 https://math.ru
HEIIBIM TOKasaTeIIeM .https://myschool.edu.ru/
ApudpmeTrueckuii KOpeHb N-Ol CTENEHU hitpsz resh.edo.
3 I/Ip p ' 15 1 https://math.ru
PPalHOHATBEHBIC yPABHCHHA .https://myschool.edu.ru/
[TokazarenbHas GyHkiwms. [loka3aTeabHbI bitps. rehdyn
4 oKasare YHKIUA. okasate © 10 1 https://math.ru
YPaBHCHUA .https://myschool.edu.ru/
Torapudmmueckas GyHKims https://resh.edu.ru/
5 . P Y HICHUBE 18 1 https://math.ru
OrapH(MHICCKHC yPaBHCHHA .https://myschool.edu.ru/
TpuronomeTpuueckue BIpaXKEHUS 1 hitps: resh.cdu.n
6 P R P 22 1 https://math.ru
YPaBHeHA .https://myschool.edu.ru/
https://resh.edu.ru/
7 [TocnenoBaTeabHOCTH M IPOIPECCHH 10 1 https://math.ru

https://myschool.edu.ru/



https://resh.edu.ru/
https://math.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://math.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://math.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://math.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://math.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://math.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://math.ru/
https://myschool.edu.ru/

https://resh.edu.ru/

8 HenpepwiBabie ¢pynkiuu. [IponsBoanas 20 1 https://math.ru
.https://myschool.edu.ru/
[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIUS hitps://resh.edu.rw
9 v ’ ’ 5 2 https://math.ru
3HaHHn https://myschool.edu.ru/
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 136 10



https://resh.edu.ru/
https://math.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://math.ru/
https://myschool.edu.ru/

11 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMMbl

HccnenoBanmne QyHKIHA ¢ TOMOIIBIO
IIPOU3BOIHOMN

[lepBooOpa3Has u uHTErpa

KoangecTBo 4acoB

Bcero

22

12

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTejibHbIE

pecypchl

https://resh.edu.ru/

https://math.ru
https://myschool.edu.ru/

https://resh.edu.ru/

https://math.ru
https://myschool.edu.ru/

I'padviku TPUrOHOMETPUUECKUX (PYHKITHIA.
Tpuronomerpruyeckue HepaBeHCTBA

14

https://resh.edu.ru/

https://math.ru
https://myschool.edu.ru/

I/IppaL[I/IOHaHBHbIe, IMOKa3aTCJIbHbBIC U
J'IOFapI/I(l)MI/I‘leCKI/IC HCPAaBCHCTBA

KommniiekcHbie uncia

Harypanbnsle u nensle yucna

24

10

10

https://resh.edu.ru/

https://math.ru
.https://myschool.edu.ru/

https://resh.edu.ru/

https://math.ru
.https://myschool.edu.ru/

https://resh.edu.ru/

https://math.ru
https://myschool.edu.ru/

CucreMbl palliOHaIbHBIX, HPPALMOHATBHBIX
MOKa3aTeIbHBIX U JorapupMUUecKux
ypaBHEHUN

12

https://resh.edu.ru/

https://math.ru
.https://myschool.edu.ru/



https://resh.edu.ru/
https://math.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://math.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://math.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://math.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://math.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://math.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://math.ru/
https://myschool.edu.ru/

https://resh.edu.ru/

8 3ajaud ¢ mapameTpamu 16 1 https://math.ru
.https://myschool.edu.ru/
[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIUS hitps://resh.edu.rw
9 v ’ ’ 16 2 https://math.ru
3HaHHn https://myschool.edu.ru/
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 136 10



https://resh.edu.ru/
https://math.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://math.ru/
https://myschool.edu.ru/

YYEBHO-METO/MYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YHEHUKA

» Maremaruka: anredpa u Hadajga MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHSI.
Anrebpa v HadaJla MaTeMaTUYeCcKoro aHaiausa (B 2 yactsax), 10 kimacc/ Yacts 1:
Mopakosuu A.I'., CemenoB I1.B.; Hacte 2: MopakoBuu A.I'. u 1pyrue; noj
penakiueit Mopakosuua A.I'., O0111ecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«101] MHEMO3HHA»

* MaTteMaruka: anredpa v Hadajia MaTeMaTUYECKOTO aHaIn3a, FEOMETPHSL.
Anrebpa v HavaJla MaTeMaTUYeCcKoro aHanusa (B 2 yactsax), 11 kmacc/ Yacts 1:
Mopakosuu A.I'., CemenoB I1.B.; Hacte 2: MopakoBuu A.I'. 1 n1pyrue; noja
penakiueir MopakoBuua A.I"., O0I1IeCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO

«101] MHEMO3HHA»

METO/IUYECKHUE MATEPUAJIBI IJISI YUUTEJIA

1.Maremaruka (yriyOsieHHbIM ypoBeHb). Peanuzanus tpedosannii ®I'OC
CpEIHETo 00I1Iero

obpazoBaHus : MmeToandeckoe mocodue ms yuutens / [JI. O. Pocnosa, E. E.
Anexkceena,

E. B. byuko]; nox pex. JI. O. Pocnosoii. — M.: ®I'BHY «HcTUTYT CTpaTeruu
pa3BUTHSA

obpazoBaHusi», 2023. — 92 ¢



2. Mopakoeud A.T'., Cemenos I1. B."Maremartuka. AnreOpa u Hauaja
MaremaTudeckoro aHanu3za. 10 kinacc. Meroauueckoe mocoodue ajis yaurens',
N3narensctBO: MHemo3uHa, 2021 r.
3.Mopakosuu A.T"., Cemenos I1. B."Marematuka. Anredpa u Hayana
MaTeMatuyeckoro ananu3sa. 11 kiacc. Metonuueckoe nmocodue ajis yuurens'”,

N3narenscTBo: MHeMo3uHa, 2021 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

1.https://math.ru/
2.http://skiv.instrao.ru/bank-zadaniy/
3.https://content.edsoo.ru/lab/
4.https://01math.com/
5.https://content.edsoo.ru/case/subject/6/
6.https://resh.edu.ru/

7.http://yotx.ru/

8.https://myschool.edu.ru/
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