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MNOACHUTEJIBHASA 3AIINCKA

Y4aeOHsblil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro oOero oOpa3zoBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIbHYIO 0a3y ajs
U3YyYEHHUs BCEX €CTECTBEHHO-HAyUYHBIX KYpCOB, a C JIpyroil CTOPOHBI, (hOpMUPYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4aroluXcs Ha YpPOBHE, HEOOXOIMMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU M JPYTHX
TUCIMIUIMH. B paMkax AaHHOTO y4deOHOro Kypca oOydaroImecs OBIJIaJI€BaIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KOTOpas (OpMYJIUpYyeT CBOU
JOCTHKEHHS B MaTeMaTu4yeckon opme.

VY4eOHbIil Kypc anreOpbl M Hayad MAaTeMaTUYECKOrOo aHalu3a 3aKja/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJAJCHUS 3aKOHAaMU (PU3UMKHU, XUMHH, OUOJIOTHUH,
NOHMMAaHHS OCHOBHBIX TEHJICHUIUH Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHON YKU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMHU ainreOpbl M MaTEeMaTHUYECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBATh
YTBEPKIACHUs C ITOMOLIBI0O MHAYKIUU M PACCYXKIAATh NEAYKTUBHO, HCIIOJIb30BaTh
0000IIeHNEe W KOHKpETH3allMio, abCTparupoBaHHE M aHAIOTHIO, (OPMHUpPYET
KPEATUBHOE U KPUTHUYECKOE MBILLJICHHE.

B xone u3yuyeHusi yueOHOro kypca «Ainredpa v Hayalla MaTeMaTHYECKOTO
aHanu3a» oOydYarouIMecsl MOJY4YaroT HOBBIA OMBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEN pEaIbHBIX CUTyalUu,
UHTEpIpETallU  IIOJYYEHHBIX  PEUICHUH, 3HAKOMATCA C  IpUMepamMu
MAaTeMaTHYECKUX 3aKOHOMEPHOCTEM B NPUPOJE, HAYKEe U MCKYCCTBE, C
BBIJIAIOIIMMUCS MATEMATUYECKUMHU OTKPBITUAMU M UX ABTOPAMM.

VYyebHblli Kypc 00J1aa€T 3HAYUTENbHBIM BOCIHUTATEbHBIM MOTEHIUATIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GOpMHpPOBAHUIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydyeOHOi
JEATEeIbHOCTH, TpeOyromed MpoAOIKUTEILHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITEIIbHOCTH, AaKKYPATHOCTH U OTBETCTBEHHOCTH 32 ITOJIy4EHHBIN PE3YJIbTaT.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajiaM MaTeMaTH4YeCKOro aHalln3a
JICKUT ACSITETbHOCTHBIN NMPUHIUI 00YUICHHS.

B ctpykType yuebHoro kypca «AnreOpa 1 Hauajga MaTeEMaTUYECKOT O aHAIN3a
BBIJICJICHBI  CIIEAYIOILIHUE COAEPKATEIbHO-METOANYECKHE JuHUK: «YUucna u
BblunciaeHus», «OyHKuuu u rpadpukm», «YpaBHEHUs U HepaBeHCTBa», «Hauama



MaTeMaTHYeCKOro aHaim3a», «MHOXKecTBa | JIOTHKa». Bce OCHOBHBIE
COJICP)KATEIIPHO-METOANYCCKHE JIMHUA HW3YYaloTCs Ha TPOTSHKCHUH ABYX JIET
oOydJeHus Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHusl, €CTECTBEHHO JIOTOIHSS APYT
JpyTa ¥ TIOCTENEHHO HACHIIIAsCh HOBBIMH TEMaMU M pa3enaMu. JlaHHbI yaeOHbIH
KypC SIBIIICTCS WHTETPATHBHBIM, TOCKOJIBKY OOBEIUHSAET B cebe cojlepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX AWCIMILINH, TAKHMX KaK anreOpa, TPUTOHOMETPHS,
MaTeMaTHYCCKHUN aHaJIH3, TCOPUS MHOKECTB, MaTeMaTHIECKast JIOTUKa 1 ipyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJeBaloOT BCE Oosee MUPOKUM MAaTeMaTHIECKUM
anmapaToM, y HUX TOCJIEIOBATEIILHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJICTh PEATbHON CHUTyalWH, TPUMEHATh 3HAHUS,
MOJydYEHHBIC TIPH W3YYCHHH YYeOHOTO Kypca, JUIS PEIICHUS CaMOCTOSTEIIBHO
c(opMyJIMPOBAHHON MaTeMAaTHYCCKOW 3a/Jay, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

ConepkatenpHO-MeToIMYecKas JUHHMS «UKclia W BBIYMCICHUS» 3aBepIlacT
(bopMUpOBaHNE HABBIKOB MCIIOJIH30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aTo Ha yPOBHE OCHOBHOTO 0011eT0 00pa3zoBaHus. Ha ypoBHe cpenHero od1ero
oOpazoBanusi ocoboe BHUMaHHWE yAelsercs (HOPMHPOBAHHWIO  HABBIKOB
paIMoOHATBHBIX BBIYMCICHHUMA, BKIIOYAIONIMX B CeOsl MCIOJB30BaHUE Pa3IMYHBIX
dbopM 3amucu 4YHclia, YMEHHUE JejiaTh MNPUKHUIKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUKCJICHHSI, OLICHUBATh YHUCIIOBBIC BBIPAXCHHS, padOTaTh ¢ MaTeMaTHYCCKUMHU
KOHCTAaHTaMH. 3HAKOMbIC OOYYarOIIMMCS MHOXKECTBA HATypaJbHBIX, ICIBIX,
palMoOHAJIBHBIX W JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHSIOTCA  MHOMXCECTBOM
KOMIUIGKCHBIX YHCEII. B KaXJIoM H3 O3THX MHOXECTB pPaccMaTpUBAIOTCS
CBOWCTBEHHBIC €My cCIelM(UISCKUe 3aJa4d W OICpalud: JeJICHUe Haleo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE IIEJBIX YHCEN, OCOObIe CBOMCTBA
paIMoOHATBHBIX ¥ MPPAIMOHATBHBIX YHCEN, apU(PMETUICCKHIE ONEPAINH, & TAKKe
U3BJICUCHHE KOPHS HATYPaJbHOM CTENICHH Ha MHOXKECTBE KOMILJICKCHBIX YHCEIL.
Bbnaronmapsi mociieoBaTEIbHOMY PACHIMPCHHIO Kpyra HCIOJIb3yeMbIX YHCET H
3HaKOMCTBY C BO3MOYKHOCTSIMH MX TMPUMEHCHHS JUIS PELICHUS Pa3IMuHbIX 3a71a4
dbopMupyeTcsi TpeACTaBICHUE O SIUHCTBE MATEMAaTHKH KaK HayKH W € POJH B
MIOCTPOCHUN MOJICIICH pEaJbHOTO MUpA, IIMPOKO HCIIOIB3YIOTCS 0000IIeHNE U
KOHKPETH3AITHSL.

Jluaust «YpaBHCHHS W HEPABCHCTBA» peau3yeTcs Ha TMPOTSHKCHHH BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXXJIO0M
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONMX 3anad. B
pesynbrate oOydaromuecss OBIAJAEBAIOT PAa3jIMYHBIMH METOJAAMH  PEIICHUS
palMoOHAIbHBIX, HMPPAIMOHAIBHBIX, TOKA3aTCIbHBIX, JIOTAPU(PMHUUCCKHX U
TPUTOHOMETPHUYECKAX ypaBHEHWH, HEPABCHCTB W CHUCTEM, a TaKXKe 3ajad,



comepxkamux mapaMmeTpol. [loydeHHBIE yMEHHS IHPOKO HWCIOJB3YIOTCS TPHU
UCCJENOBAaHUM (DYHKIMI C TIOMOIIBIO MTPOU3BOAHON, MPU PEIICHUH MPUKIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAauOOJBIINX U HAUMEHBIINX 3HAYCHUN (QYHKIUU.
JlanHasi comepxkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBITIOJIHATh ~ pacd€Thl 10  ¢opMynaMm, MpeoOpa3oBaHUS  PAIMOHAIBHBIX,
UPPANMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKCHHM, a TaKKE BBIPAKCHUH,
COJEpKaINX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepHaa IpPOUCXOIUT NadbHEHITIee PA3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, (GOpMHUPYIOTCS HABBIKM JCAYKTHBHBIX PacCy>KICHUH,
paboThl C CHUMBOJIbHBIMU (OpMamH, TMpPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB U HEPaBEHCTB. AnreOpa npeniaraet 3hPpeKTuBHbIC
WHCTPYMCHTBI ISl PEIICHUS TMPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HaTJISTHO IGMOHCTPUPYET CBOM BO3MOXKHOCTH KakK sI3bIKa HAyKH.

CopepxarenpHo-MeToauuecKass JMHUA «DyHKIMM U TpaQuKA» TECHO
MeperieTaeTes ¢ JAPYTMMH JIMHUSAMH y4e0HOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 337a€T MOCJIEIOBATEILHOCTh U3YUEHUSI MaTepuaia. M3ydeHue cTerneHHowH,
MOKa3aTeNIbHOM, JTIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTuX Y4eOHBIX
MPEIMETOB U PEATBbHON KU3HU TECHO CBSA3aHO KaK C MAaTEMAaTHYECKUM aHAJIN30M,
TaK W C PEIICHHWEM YpaBHECHWH W HepaBeHCTB. [lpm 3TOM OoJbIIoe BHUMAaHHE
yaensercs (OPMUPOBAHHUIO YMEHHs BBIpaKaTh (DOPMyJIaMU 3aBUCUMOCTH MEXIY
pa3sTUYHBIMA BEJIMYMHAMH, HCCIICIOBATh TIOJyYCHHBIE (QYHKIIUH, CTPOUTH WX
rpaduku. Marepuan 3Toil cofiep>KaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MIO3BOJIIONINX BBIPAKATh 3aBUCUMOCTH MEXKy BEJIMUMHAMHU B PA3TUIHON
dbopme: aHaTUTHYECKOM, TpadudecKkoi U ciioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3aIUH, UCTIOJIb30BAHUIO aHATIOTHH.

CopnepxxarenpHas JuHug «Hadana MareMaTnyeckoro aHajiu3a» IMO3BOJSET
CYIIECTBEHHO PACIIUPHUTH KPYT KaK MaTeMAaTHYCCKHX, TaK W MPHUKJIAJTHBIX 3aj]1ad,
JIOCTYITHBIX OOYYalolmMMCs, TaK KaK y HUX TOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUCHUS, BBIYUCITH TUIOMAanun (Guryp u oO0OBEMBI Tel, HAXOAUTh CKOPOCTU U
YCKOpEeHHsI TipoiieccoB. JlaHHast comep)katelnbHas JIMHHUS OTKPHIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOCHHUS MAaTeMaTHYECKUX MOJeNiell peanbHBIX CHUTYyaIuH,
MO3BOJISIET HAXOIUTh HAWITyYIlIlee PEIIEHUE B MPUKIIAIHBIX, B TOM YHCIIE COLUATBHO-
HPKOHOMHUYECKHUX, 3a/a4yax. 3HaKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO aHaIu3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (POPMATBHO-JTOTHIECKOTO M KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMA pACIO3HABAaTh TMPOSBICHUS 3aKOHOB



MaTEMaTHUKH B HayKe, TEXHUKE U UCKycCTBe. OOydaronuecs y3HAIOT O BBIAIOIIUXCS
pe3yibTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MAaTEMaTUKU KaK HAyKH, U 00 HX
aBTOpax.

CopeprkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa M JIOTHKa» BKIIOYAET B
ceOsl BJIEMEHTBHl TEOPUM MHOXKECTB M MATEMAaTHYEeCKOM JOTUKU. TeopeTuko-
MHOKECTBEHHBIE MTPEACTABICHHUS MPOHU3BIBAIOT BECh KYyPC IIKOJIBHON MaTeMaTUKU
W TIpeaiaraloT Han0oJiee YHUBEPCATIBHBIA SI3bIK, OOBEIUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKU W €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKHUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTeMaTUKH U UCIOJIb30BATh €ro JJIsl BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MAaTE€MaTUKHM KaK HAayKd CJeAyeT MpU3HaTh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
npaBWJaM  TMOCTPOEHUSI  JIOKA3aTelbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTeMaTUYECKOW JIOTUKH CHOCOOCTBYET Pa3BUTUIO JIOTUYECKOTO MBIIUICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueObHoM kypce «AnreOpa W Hadajga MaTEMaTHYECKOTO aHAU3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOTO MOJCIUPOBAHUS, KOTOPHIC MPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOEHUSI MOJIENEH peabHBIX
CUTyalluid, WCCIENOBaHMUS JTHUX MOJIeJIed ¢ TMOMOIIBI0 ammapara aiareOpbl u
MaTeMaTUYECKOr0 aHajau3a, WHTEPHpeTalluu MOJYyYEeHHBIX pe3ylbTatoB. Takue
3a/1aHUs BILUIETEHBI B KaXK/bIi U3 pa3AesioB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepUall
y4eOHOTO Kypca IIMPOKO HMCIOJIB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HaOJIOMATeNIbHOCTh, YMEHHME HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh M KOHKPETHU3UPOBATH  MPOOJIEMY.
JearenbHOCTh TO  (OPMUPOBAHUIO HABBIKOB pEIICHUS MPUKIAJAHBIX 3aaa4
OpraHU3yeTCs B MPOIECCe U3YUCHUS BCEX TeM y4eOHOTo Kypca «Anredpa u Havasa
MaTeMaTUYECKOTO aHAIN3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa M Hadajla MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).

[Ipu peanuzanuu paboyeit mporpaMmsl 1o mpeamMeTry «Anredpa u Hayaita
MareMarndeckoro anaimn3a» ¢ 01.09.2023 rona npenycMOTpPEHO UCIOJIb30BAHUE
obopynoBanus llIkonsHoro IlenTpa nudppoBoro u ryMaHuTapHoro npoduiei
"Touxka pocra", kabuneta «l{udposas oOpazoBaTenbHas cpenay.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Yucsia v BbIYMCIEHUS

Pannonanbapie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiIEd 3HAHUM U PeabHOM )KU3HU.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W HUPPALMOHAIBHBIE YHUCIIA.
Apudmernueckrue onepaluud ¢ JACUCTBUTENBbHBIMU  4YHMCIaMUd.  Moayib
JEUCTBUTEIBLHOIO UKCIa U €ro cBoiicTBa. [Ipubnnk€HHbIE BHIYMCICHUS, MTPABUIIA
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BIUYMCICHUM.

Crenenp ¢ uenbiM mnokaszarenieM. buHom Hprotona. Hcnosib3oBanue
MOAXOSIIEH (GOPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEN JJIsI PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb C panvoOHAJIBHBIM I[IOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapupma. J[lecaTuuHble W HaTypaibHbIC
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIJIOBOIO aprymeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIE YpaBHEHUSI W YpaBHEHMS-CIEeNCTBUA. HepaBeHCTBO,
pEIIICHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEPaBEHCTB. MHOTO4YWICHb OT OJHOW MNEepeMEHHOW. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs! ¢ nienbiMu KodppuiimeHTaMu.
Teopema Buera.

[IpeoOpa3zoBaHus YUCITOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENICHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OcHoBHBIC METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazaTenbHbie ypaBHEHHS. OCHOBHBICE METOABI PEIICHUSA MOKA3aTEJIbHBIX

YPaBHCHUM.
[IpeoOpa3oBaHue BeIpaKE€HUM, CoaepKaIUX JOraprUPMBbl.
Jlorapugpmuueckue YPaBHECHUSL. OcHoBHBIE METOJbL peLieHus

Jorapu(pMUUECKUX YpaBHEHHIA.



OCHOBHBIE TPUTOHOMETPUYECKHE bopMyIIbIL. [Tpeobpa3oBanue
TPUTOHOMETPHUYECKUX BBIPAKEHUN. PellleHre TPUrOHOMETPUYECKUX YPAaBHEHUIA.

Pemienne cucrem JNMHEWHBIX ypaBHEHUW. MarTpuiia CHUCTEMbI JIMHEWHBIX
ypaBHeHMI. OnpenenuTens MaTPUIbI 2X2, ero FTEOMETPUIECKHANM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENENIUTENs M1 PEUICHUS CUCTEMBbI
JMHEMHBIX ypaBHEHUW. PelleHne NpukIagHbIX 3a1ad C IOMOIIBK) CUCTEMBI
JIMHEWHBIX YpaBHeHUU. VccinenoBanrne nOCTpOCHHOW MOJENN C IIOMOLIBI0O MATPHIL
Y OIIPENCIIUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHON CUTyallUH C ITOMOUIBIO
YpaBHEHUN M HEpABEHCTB. [IprMeHEHHE ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aj1a4 U 33/1a4 U3 Pa3IMYHBIX 00JacCTel HAYKU U pealbHOM KU3HU.

@OyHkuuu U rpadpuku

@OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO 00paTHble (QYHKIHH.
Komno3zummss @yukmuii. I'papuk  (yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OO6unacTh ompeneneHuss ¥ MHOXKeCTBO 3HaueHud ¢ynkumu. Hymu yskium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
bynkuun. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbinee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TIPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-MHEWHas (QYHKUIUU. DIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHS N-0if CTEMEHU KaK (yHKIIMKA 0OpaTHOM CTETeHU
C HATypaJIbHBbIM IOKA3aTEJEM.

[TokazaTenbHass u Jjorapudmuyeckas (yHKIHUU, UX CBOWCTBA M TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuronomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUEe TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAJIbHBIE 3aBUCMMOCTH B peaJbHBIX TMpoOIeccax M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHajan3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIENOBaTENLHOCTEH. MeTton
MaTeMaTH4eCKOM HHIAYKIHH. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTUYECKOIO aHalu3a Kak aHajln3a OECKOHEYHO
MaJbIX.

Apudmerrueckas U reoMeTpuiecKas nporpeccuu. beckoneuHo yObIBaroias
reoMmerpuueckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOrpecchu. JINHEVHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX



npoueHToB. Mcnonb30BaHWE NPOTrPEecCHM Ul PELICHUS pPeajbHbIX 3a1ad
MIPUKIIATHOTO XapaKTepa.

HenpepriBHble ¢GyHKIMM W UX cBoMcTBa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumii. CBoHcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB [JII PEUICHHUS HEpaBeHCTB. lIpuMeHeHHe CBOMCTB HENPEPBIBHBIX
byHKIM 1715 perieHus 3a1a4.

[lepBas u BTOpas npousBoaHble (GyHKIMU. OnpeaeneHrue, reOMETPUIECKUN U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[IpousBoanbie  3neMeHTapHbIX  (QyHKuud.  [IpousBomHast ~ CyMMBI,
MIPOU3BEJCHUS, YACTHOTO U KOMITO3UIIMU (PYHKITUH.

MHoskecTBa M JIOTHKA

MHO)keCTBO, oOmnepaluyd HajJ MHOXKECTBAaMHU M HUX CBOMCTBa. JlmarpaMmsl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
OMMCAHUSI PEAJbHBIX IPOLECCOB W SIBJICHUW, MPU PEIICHUM 33aJa4 U3 APYTUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIEICTBHUE,
JI0KAa3aTeNbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HammMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurma EBkiuaa uist pereHus
3a/1ay B LENbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpavueckass W TPUTOHOMETpUYECKas (QOpMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYecKHe omnepanuu ¢ KOMIUIEKCHBIMU
gyuciaMu. M300pakeHue KOMITJIEKCHBIX YHCET Ha KOOPAMHATHOW TIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn M3 KOMIUIEKCHOTO uuchia. [Ipumenenune
KOMIUIEKCHBIX YHCEI I pelieHus (PU3NUECKUX U TE€OMETPUUECKHX 3a/1au.

YpaBHeHMs U HEPABEHCTBA

Cucrema 1 COBOKYNHOCTh YPABHEHHM U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI
Y CUCTEMBI-CIIEJICTBUSA. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTO60op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHH C  IMOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH. PernieHre TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METOJbI PEIICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOJBl PEIICHHS CUCTEM M COBOKYNHOCTEW pallOHAIbHbIX,
UppaLMOHATBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C apaMETPaMHU.

[IpuMeHEHNE YpaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3InyHbIX 00JIacTe HAYKH U pealbHOW KU3HU, HHTEPIIpETalUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IpapUKy.

['padmyeckue MeTOAbl pelleHUsT ypaBHEHHUH W HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMETPaMH.

Hcnons3oBanue rpadukoB QGyHKIUN Uil KCCIECIOBAHHUS IMPOIECCOB WU
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MpPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKcTpeMyMmbl. HaxoxaeHre HanOobIIero 1 HAMMEHBIIEro 3HAYCHU I HelPEPhIBHON
(yHKUIHH Ha OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM I HAXOXKICHUS HAWJIy4dIEero pElIeHUs B
NPUKIAIHBIX 3a/Jadax, Uil ONpPEACIIEHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3a1aHHOTO (hOpMYJION Ui rpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

HNuterpan. ['eomeTprueckuil CMbICI MHTETpaIa. Berauciaenue onpeaenéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[IpumMeHneHnue uHTErpana A HAXOXKIACHUS IUIOUIAJAeH IUIOCKUX (QUryp H
00BEMOB T€OMETPUYECKUX TEll.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEeHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TMPOIECCOB C€ MOMOLIbI0 U depeHIInaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMKA 00YUYaIOIIEToCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUMCKOT0 O0IIECTBA, TPEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
rpaKJaHCKOro  obmectBa  (BBIOOpPBI,  ONpPOCBI W JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSIMY ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKONW MAaTE€MaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAaKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/la B IOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCyKIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pusUecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYyAy, OCO3HAaHWE IICHHOCTH TPYAOTIOOWs, HHTEpEC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  NESITENBHOCTH, CBS3aHHBIM  C



MaTeMaTUKOW ¥ €€ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HECHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHU4eckoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHHUE BIWSHUSI
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpYKalollel Cpeabl, IJIAaHUPOBAHUE IIOCTYNKOB W OIEHKH HX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOIIIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTUIECKON
HayKH Kak cepbl YeIOBEUECKOM ACATEILHOCTH, ITANIOB €€ pa3BUTHS M 3HAUUMOCTHU
JUUIS pa3BUTHUSI LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMAaTUKU U MAaTE€MaTHYECKOU
KYJbTYpPOH KaK CpEJCTBOM IMO3HAHUSI MUPA, TOTOBHOCTH OCYIIIECTBIISITH TPOEKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble jornueckue aeiicTBUs:

BBISABIATh U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeJIeNIeHHs] TIOHATUN, YCTaHABIUBATh CYUIECTBEHHbBIN MPU3HAK KiacCU(UKAIUY,
OCHOBaHUS J1s1 000OIIEHHS U CpaBHEHMsI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATh,  (GOpPMYyIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOLIHE, YCIOBHBIE;

BBIABIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3U U IIPOTUBOPEYUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JleJIaThb BBIBOABI C UCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKIIOUYECHUHN, YMO3AKJIIOUEHUH 10 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATENIBHO J0KA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAWBaTh apryMEHTALMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOJIBI;



BbIOMpaTh Crmoco0 pemieHuss y4deOHOW 3ajauyu (CpaBHUBATh HECKOJBKO
BapUAHTOB peIlIEHUs, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpodJeMmy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHHE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, sIBJIICHUS, MpoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00BbEKTaMH, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENIbHO (HOpMYJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBENEHHOTO  HAOMIOJEHUS, UCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IMpOILlecCa, a TaKKE BbIIBUraTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MHPOPMALIMIO PAa3IMYHBIX BUIOB U (hOopM
MIPE/ICTABIICHHUS;

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEeJISIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHHS B YCTHBIX
W THCHbMEHHBIX TEKCTax, JaBaTh IMOSICHEHHMS TI0 XOJy pelIeHUs 3aJlayH,
KOMMEHTHUPOBATH MMOJTYUYCHHBIN pe3yJIbTar;

B XOJIe¢ OOCYXXJICHUS 3a/i1aBaTh BOMPOCHI TIO CYIIECTBY OOCYXIAaEeMOU TEMBHI,
mpoOJeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pelIeHUsI, COMOCTABIIATL CBOU CYXIEHUS C CYXKICHHSIMU IPYTUX YYaCTHUKOB
Jyanora, oOHapyKUBaTh Pa3jiMuue W CXOJICTBO MO3UIIMKM, B KOPPEKTHOH (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKEHHS;



MPEJCTABIIATh PE3YIbTATHI PEUICHUS 33a/1a4l, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3aj1ay
MPE3EHTAllMK U 0OCOOEHHOCTEHN ayIUTOPHUHU.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIAJCTh HABBIKAMHM  TIO3HABATENBHON  pedieKCMH  KaK  OCO3HAHMS
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINIPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPeIIeHHUs
MaTeMaTU4YECKOW 3aauH;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH IPUUMHBI
JOCTIDKEHUSI WJIM HEJIOCTHKEHUST PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eITEJILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl MpU peHieHWd YYEOHBIX 3a7ay, MPUHUMATh 1e€JIb COBMECTHOU
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI paOOT, I0rOBAPUBATHCS, 00CYKAATh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B TPyNMoBHIX (opMax paboTwl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMbD» U UHBIC), BBITIOIHSATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATh
CBOM JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIaja
B OOmMH TPOAYKT MO KpUTEpHUsIM, C(HOPMYIUPOBAHHBIM  y4YaCTHUKAMU
B3aUMOJIEUCTBHSI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIIHNE
MpEeIMETHbIE PE3yJIbTaThl MO OTACJIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havajla MaTeMaTUYECKOr0 aHATU3a»:

Yucaa v BBIYUCTCHUSA:



CBOOOJHO OMEpPUPOBATh MOHATHUSAMHU: PALMOHATBHOE YHUCIO0, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOLEHTHI, HPPALUOHAIBHOE YHCIO, MHOYKECTBA
paLMOHAIBHBIX U IEUCTBUTENIBHBIX YHCEI, MOLYJIb JEHCTBUTEIBLHOTO YHUCIIA;

OPUMEHATH JpOOM W MPOLEHTHl ISl PELICHUS MPUKIAJHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU,

IPUMEHSATH NPUOIMKEHHBIE BBIYMCICHUS, TPABUIIA OKPYTJIEHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;

CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM I[OKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALLYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIUIsl PELLICHUS
IIPAKTUYECKUX 3a/1a4 U [IPEJACTABIICHUS JaHHBIX;

CcBOOO/IHO OIEpPUPOBaTh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJTHO OIIEPUPOBATH MOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJHO OIEPUPOBATH MOHATUAMM: JIOTapu(PM YHKcHa, AECATHYHBIE H
HaTypaJbHbIE JIOTAPUDMBIL;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC
YUCJIOBOTO apryMEHTa;

OIEPUPOBATH MOHATUAMM: APKCUHYC, APKKOCUHYC U ApKTAHT€HC YHCIIOBOIO
apryMeHTA.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITUSIMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3IMYHbIE METOJbl pEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
palMOHAJIBHBIX YPAaBHEHWUM, IIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH C UEJIbIMU KO3(PPUIIMEHTaMU, KOPHU MHOTOWJIEHA, TPUMEHSTH JeJICHHE
MHOI'OYJIECHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera s
pelIeHus 3a1a4;

CBOOOJIHO ONEpUPOBAaTh TMOHATUSMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
WCITIOJI30BaTh CBOMCTBA ONpEAENuTeNss 2 X 2 g BBIYUCIEHHUS €r0 3Ha4yeHus,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMbl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAIIMH C MOMOILIBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl U OIPEACIIMTEIEH,
MHTEPIPETUPOBATH IIOJyYCHHBIN PE3YJIbTaT;

UCIIONIb30BaTh CBOWCTBA JIGHCTBUH C KOpPHSAMHU [UJIsl TpeoOpa3oBaHUsA
BBIPAKEHNH;



BBIMIOJHATH MPe0Opa30BaHUS YHCIOBBIX BBIPAKECHUN, COJEPKAIINX CTECHH C
palMOHATBHBIM [TOKA3aTENEM;

UCII0JIb30BATh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUUYECKUX BbIPAKECHHUI;

cBOOOIHO OMEpUPOBATH MOHATHUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapupMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C ITOMOIIbIO PAaBHOCHIIbHBIX
MEPEXO0/I0B WM OCYILECTBIISIS MPOBEPKY KOPHE;

IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIBI IS TPEoOpa30BaHUS
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOZIHO ONEpUpPOBaTh IMOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HEOOXOAuMble  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJICTIMPOBATh pEalbHbIE CHUTyalldd Ha S3bIKE anreOpbl, COCTABIATH
BBIpQXCHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJadyd, HCCIEA0BaTh
MOCTPOCHHBIE MOJICITU C MCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMHA U TPaPuKU:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl (QyHKUUH,
B3aMMHO OOpaTHble (QYHKIUU, KoMmo3uIus GyHKIUNA, Trpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOOHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HaYeHUN QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMIHO OMEpUPOBATh TMOHATHSIMH: UYETHBIE M HEUYETHBIE (DYHKIUH,
nepuoanyeckue (QyHKUUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIMU, MAaKCUMYyMbl U
MUHUMYMBI (DYHKIIMM, HauOoJblliee W HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
IENBIM TIOKa3zareaeM, rpa@uK CTENeHHOW (QYHKIHH C HATYpPaJbHBIM U IEIBIM
nokasareyieM, rpaduk KOpHsS N-Oi CTENeHW Kak (yHKIMH OOpaTHOW CTENeHH C
HaTYpaJIbHBIM MTOKa3aTeleM;

OTepUpPOBATh TOHATHSMU: JUHEHHAs, KBaJpaTWudHas WU JPOOHO-TMHEIHAs
(GYHKIIUH, BBITIOIHATH 3JIEMEHTApPHOE UCCIIE0BAaHUE U IOCTPOEHUE UX TPapUKOB;

cBOOOJIHO OMNEpHUpOBaTh MOHATHAMH: IOKa3aTelbHas M Jorapudmuyeckas
GyHKIIUMA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh WX TpaQUKUA IS PEIICHUS
YPaBHEHHUI;

CBOOOJTHO OMNEPHUPOBATH TMOHSTUSAMU: TPUTOHOMETPUYECKAS OKPYXKHOCTD,
OTpeJieieHre TPUTOHOMETPUUECKUX PYHKIIMN YHCIIOBOTO apryMEHTa;



UCIONB30BaTh Tpaduku (YHKUMNA Ui HCCIEAOBAHMS TPOIECCOB U
3aBUCUMOCTEH MpHU PElICHUH 3aJlady U3 JPYrUuX y4eOHBIX MPEIMETOB U peaibHON
YKU3HH, BBIpAXXaTh (OPMYyJIaMH 3aBUCUMOCTU MEXKIy BEIMUYNHAMU;

Havana maTeMaTH4ecKOro aHajmn3a:

cBOOOIHO OMNEpUPOBATHh TOHATUSAMU: apuMeThdeckas U TeoMeTpHuuYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIasi TeOMETpUUEcKasi MPOrpeccus, TUHEHHBIN U
HKCMOHEHIIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

UCIIOJI30BaTh MPOTPECCUM ISl PEIIEHUs peajbHBIX 3aJad MPUKIATHOTO
XapakTepa;

cBOOO/IHO ONIEPUPOBATH NOHITUIMMU: MOCIEI0BATENIBHOCTb, CIIOCOOBI 3a/1aHuUs
MOCIIEIOBATEIBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEIOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajim3a Kak aHajiu3a
OCCKOHEYHO MAJIBIX;

CBOOOTHO ONIEPUPOBATH MOHATUSIMU: HEMIPEPHIBHBIC (PYHKITUN, TOYKHA Pa3phiBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka QyHKINY;

cBOOOIHO OIEpUpOBaTh MOHATUEM: (GYHKIMsS, HENpEpbIBHAs Ha OTpE3KE,
MPUMEHSTH CBONCTBA HEMIPEPHIBHBIX (DYHKITUH JJIS PEIICHUS 3a7aY;

CBOOOMIHO OMNEpPHpPOBaTh TMOHSATUSIMHU: TIEpBas W BTOpas MPOU3BOIHBIC
(dbyHKUMH, KacaTellbHas K Tpaduky QyHKIUY;

BBIYHCIIATH MTPOU3BOAHBIC CYMMBI, TIPOU3BEACHUS, YACTHOTO W KOMITO3HUITHH
IBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITHH;

UCIIOJIb30BaTh TEOMETPUUECKUN U (U3MUECKUN CMBICT MPOU3BOIHOM IS
peleHus 3aau.

MHokecTBa M JIOTHKA:

CBOOOJIHO  ONEpUpOBaTh  IMOHATUSAMHU:  MHOXECTBO, OINEpaluud  Haj
MHO>KECTBaMU;

UCTIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi OMUCAaHHsI PEaTbHBIX
MIPOIIECCOB U SIBIICHUH, TP PEIICHUN 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOJIHO OIEpUpPOBaTh TMOHATUSMU: OIpEAeJeHUEe, TeopeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO 00BEKTA, 10KA3aTeIbCTBO, PABHOCUIIbHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydaromuiics MHOJYYUT CIEIyIOIINE
npeaIMeTHbIe Pe3yabTaThl MO OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOro aHau3ay:

Yuciaa 1 BBIYUCTCHUA:

cBOOOIHO OMIEPUPOBATH MOHATUSMU: HATYPATIBHOE U LEJI0E YUCIIO, MHOKECTBA
HATypaJbHBIX U IEJIbIX YHCEII, UCTI0Ib30BaTh MPU3HAKU JETUMOCTH IEIBIX YHUCET,



HO/l u HOK HaTypanbHBIX 4YMCeN AJs PELICHHs 3a/1ad, MPUMEHSTh aJrOpUTM
EBxnuna;

CBOOOIHO OIIEpUpOBaTh MOHATHEM OCTaTKa [0 MOJYJI0, 3aliChIBATh
HATypaJbHbIEC YNCIIA B PA3JIMYHBIX IIO3UIIMOHHBIX CHCTEMAX CUMCIICHHUS,

CBOOOJHO ONEpPUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandeckol u
TPUTOHOMETPHUUECKON (hOpMe, BBIMIOJIHATH apu(METHUECKUE ONEpaliil ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEpUPOBATh MOHATUSAMU: HUPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPAaBEHCTBA, HAXOAUTb UX PELUIEHUS C  IOMOILBIO
PAaBHOCHWJIBHBIX IIEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpPHEM MpH pEUIEHUU TPUTOHOMETPUUECKOIO
YPaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEOOXOAuMble (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATHAMH: CUCTEMAa U COBOKYIHOCTh YPaBHEHHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, NPPALMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(MUYECKUX YPaBHEHHUI U HEPABEHCTB;

permarb palrOHAJIbHBIE, UppalMOHaJIbHEIE, ITOKa3aTEIIbHBIE,
jgorapupMuyeckue U TPUTOHOMETPUYECKHWE YpaBHEHUS] U  HEpPaBEHCTBA,
COZIeprKalllie MOYJIM U IIapaMeTpBhl;

OPUMEHATH TpaduyecKue METOIbl JUIsl PELICHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3a/1a4 ¢ apaMeTpaMy;

MOJICJIMPOBATh peajbHble CUTyallMd Ha S3bIKE aureOpbl, COCTaBIATH
BBIPDAKEHUS, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBbI MO YCIOBHUIO 3a/a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM allfapara ajireopsl,
WUHTEPIIPETUPOBATH ITOJTyYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTHh TpaduKH KOMHO3UIHMH (YHKIUH C TOMOILIBIO 3JIEMEHTApHOTO
UCCJIEIOBAaHMSI U CBOMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;

CTPOUTH F€OMETPUUECKUE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
IJIOCKOCTH;

CBOOOZIHO  OINEpUpPOBaTh MOHATUSAMHU: TpadUKU TPUTOHOMETPUUECKHUX

(bYHKITH;



OPUMEHITh (YHKIUM AJI1 MOJECIUPOBAHUS M HCCIIECIOBAaHUS pEaTbHbBIX
IPOLIECCOB.

Hauaja mareMaTH4eCKOr0 aHAJIM3A:

UCIIOJIb30BaTh NPOU3BOIHYIO JUISl UCCIIE0BaHUs (DYHKIIMM Ha MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAWTh HauOoJblllee U HAaMMEHbIIIee 3HaAUCHUS (PYHKIIMHM HEMPEPHIBHON Ha
OTPE3KE;

UCITOJIB30BaTh IMPOU3BOJHYIO JUJIS HAXOXKJICHHUS HAWIY4ylIero pelIeHUs B
IPUKJIAJHBIX, B TOM YHCJIE COLMATIbBHO-9KOHOMHUYECKHUX, 3a]1a4ax, JUIsl ONPEAeSICHUs
CKOPOCTH U YCKOpPEHHS Mpoliecca, 3aJaHHOro (hopMyIIoi win rpadukoMm;

CBOOOJIHO ONEpUpOBaTh IOHATUSMHU: IE€PBOOOpa3Has, OIpeneaEHHbIN
UHTErpajl, HaXOAWTh IE€PBOOOpA3HBIE AJIEMEHTAPHBIX (QPYHKUMNA W BBIYHUCIATH
uHTerpai no gpopmyne Herotona-Jlelonuna;

HAXOJUTh IJIOLIAHN MIIOCKUX (PUTYp U OOBEMBI TEJl C TOMOILIBIO HHTETPaa;

UMETh TMPEACTABICHUE O MAaTEMaTUYECKOM MOJEIMPOBAHUU Ha MpUMEpPE
cocraBieHus U pepeHnaIbHbIX YpaBHEHUH;

pemaTh NMPUKIAAHBIE 33Ja4d, B TOM YHCJIE COLUAIbHO-3KOHOMUYECKOIO H
($u3MYECKOT0 XapaKTepa, CpeCTBAMU MAaTEMAaTUYECKOTO aHaIu3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

KoaunuecTBO 4acoB

KonrpoJuabubie
Bcero P
padoThI

JuiekTpoHHbIE (UG pPOBHbIE)
o0pa3oBaTejibHbIE PeCypPChI

MHO0k€ecTBO J1eHCTBUTENbHBIX
yucesn. MHOrO4JIeHsl.
PannonaneHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBI IMHEMHBIX
ypaBHEHUH

24 1

bubmuorexa I1OK https://m.edsoo.ru/7f42e262

@®ynkuuu u rpapuku. CreneHHas
(GYHKIUSA C LIETBIM MTOKa3aTeleM

12 1

bubnuoteka IIOK https://m.edsoo.ru/7f42e262

Apudmernueckuit KopeHb n-oi
crenenu. MppannoHanpHble
YpaBHEHUS

15 1

bu6mmoTteka 1IOK https://m.edsoo.ru/7f42e262

IToka3zarenbHast QyHKIMSL.
IlokazarenbHble ypaBHEHUS

10 1

bubmuoreka IIOK https://m.edsoo.ru/7f42e262

Jlorapudmuueckas GyHKIUS.
Jlorapudmuueckue ypaBHEHUs

18 1

but6mmoreka [{OK https://m.edsoo.ru/7f42e262
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TpUroHOMETPUYECKUE BBIPAKEHUS

22 1 bu6nuotexka LIOK https://m.edsoo.ru/7f42e262
U ypaBHEHUS
I1
OCTIEAOBATEIRHOCTH H 10 1 bu6nmoteka LIOK https://m.edsoo.ru/7f42e262
MIPOrPeCcCUuu
H .
CUPEPHIBHAIE dyHKIH 20 1 bu6nuotexka LIOK https://m.edsoo.ru/7f42e262
[IpousBognas
[ToBTOpeHME, 0000IIECHNE,
. 5 2 bubnuoreka IIOK https://m.edsoo.ru/7f42e262
cucreMarnl3anus 3HaHNU
OBUIEE KOJIMYECTBO YACOB I10 136 10
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11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JuaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
KoHnTpoJbHbie
n/n NPOrpamMMbl Bcero pecypcsl
padoThI

u .

1 CCTCAOBAHHE GYHKUMI C IOMOIBH0 22 1 Bu6miorexa [IOK https://m.eds0o.ru/7f42¢262
MIPOU3BOTHON

2 [TepBoobOpasHas u uHTErpal 12 1 bubnuoreka L{OK https://m.edsoo.ru/7f42e262
['paduku TPUrOHOMETPUUECKUX

3 ¢yskuuil. TpuroHomerpuueckue 14 1 bubnuoreka LIOK https://m.edsoo.ru/7f42e262
HEPaBEHCTBA
14

4 PPATHOHATLHRIS, TORAATCILIRE 1 24 1 bubnmoreka [{OK https://m.edsoo.ru/7f42e262
norapuMuuecKre HepaBeHCTBA

5 KomMrnekcHbie yncia 10 1 bubnmoreka [{OK https://m.edsoo.ru/7f42e262

6 HatypanbHble U 11en1b1e yncia 10 1 bu6mmoreka LIOK https://m.edsoo.ru/7f42e262
CucreMbl palliOHAIIBHBIX,

7 VMPPALMOHAIBHBIX ITOKA3aTENbHBIX U 12 1 bubnuoreka L{OK https://m.edsoo.ru/7f42e262
norapu(pMHUECKUX ypaBHEHHHA

8 3amaun ¢ mapaMeTpamMu 16 1 bubnmoreka [{OK https://m.edsoo.ru/7f42e262
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[ToBTOpeHnue, 06001ICHNE,
cucTeMaTu3anus 3HaHUI

16

bu6mmoreka LIOK https://m.edsoo.ru/7f42e262

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

. A. Anmumos, FO. M. Kosnarun u np. MaTtemartuka: anreOpa u Hadasa
MaTeMaTHYECKOro aHaJIn3a, reoMeTpusi. Anredpa v Hayaja MaTeMaTHIECKOTO
aHanuza, 10 - 11 xmaccpl. YueOHUK 711 00111e00pa3oBaTeIbHBIX OpraHU3aIUi.
Mockaa, "IIpocBemenue”, 2018 r.

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
H.E.®énoposa, M.B.Tkau¢Ba MaTtemaTuka: anrebpa, Hauasa
MAaTEMATUYECKOTO aHAJIN3a, TeoMeTpusl. MaTeMaTuka U Hadasa
MaTeMaTu4yeckoro anaimsa, 10 - 11 kmaccel. MockBa, "IIpocBemenue”.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

https://uchi.ru/

https://resh.edu.ru/about

https://fipi.ru/

http://window.edu.ru/window/catalog

http://window.edu.ru/
http://school-collection.edu.ru/http://school-collection.edu.ru/
https://nsportal.ru/

https://infourok.ru/

https://interneturok.ru/

https://math-oge.sdamgia.ru/

https://math.edu.yar.ru/



