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INOACHUTEJIBHASA 3AIINCKA

VYyebublii Kypc «AnreOpa M Hauyajga MaTeMaTUYECKOrO aHAIN3a» SBISETCS
OIHUM M3 Hauboyiee 3HAYMMBIX B MPOTPAMME CpEIHEro oOIero odpazoBaHus,
MIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAIbHYIO 0a3y AJis
U3yYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, & C JPYroil CTOPOHBI, (OpMHUPYET
JIOTMYECKOEe U aOCTPaKTHOE MBIIUICHUE O0Yy4arolUXcs Ha ypPOBHE, HEOOXOAMMOM
JUI OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHNS, HCTOPHUH, CIIOBECHOCTH U IPYTHX
JUCHMIUTMH. B paMkax maHHOro yueOHOro Kypca oOydarommecs OBIJIaJI€BalOT
YHHUBEpPCAJIbHBIM SI3BIKOM COBPEMEHHOH HayKH, KoTopas (OopMyIupyeT CBOHU
JOCTUKEHMS B MAaTeMaTu4eckon hopme.

VY4eOHbIi Kypc anredpbl M Hayal MAaTEMaTHYECKOTO aHajau3a 3aKjaJblBacT
OCHOBY JJIi YCHEUIHOTO OBJAJeHUsA 3aKoHaMu (U3UKH, XUMUH, OHOJIOTHH,
MOHUMaHUsI OCHOBHBIX TEHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOLIECTBEHHON KU3HHU,
MO3BOJIIET OPHEHTUPOBATHCA B COBPEMEHHBIX LHUPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIIOJIb30BaTh UX AJIs JajbHEHIIEro oOpa3oBaHUA U B
MIOBCEIHEBHOM XM3HHU. B TO ke Bpemsi oBmajgeHHEe aOCTPaKTHBIMH U JIOTHUECKU
CTPOTMMU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYeCKOro aHalli3a pa3BHUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JIO0Ka3bIBATh
YTBEPKACHUS C MOMOILBIO MHAYKIMM U paccy’kJaTh NEAYKTUBHO, UCIIOJIb30BATh
00001IeHNe W KOHKpETH3allhio, a0CTparupoBaHUE M aHaJOruio, (opMupyer
KpEaTHBHOE U KPUTHUECKOE MBIIILICHHUE.

B xonme m3yuenus ydueGHOro Kypca «Anredpa W Hayala MaTeMaTHYECKOTO
aHaim3a» OOydYarolluecs IMOJy4YaroT HOBBIM ONBIT PEIICHUs NPUKIAJAHBIX 3ajad,
CaMOCTOSITENIBHOTO TOCTPOEHUSI MaTeMAaTUYECKUX MOJENEH pealbHbIX CUTYalHM,
UHTEPIIPETALlUM  TOJYYEHHBIX  pEUIEHMH, 3HAKOMSTCS C  IpUMeEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMpPUPOJIE, HAyKe U HCKYCCTBE, C
BBIIAIOIIUMUCS MAaTEMAaTUYECKUMU OTKPBITHSIMH U UX aBTOPAMH.

VY4eOHblil Kypc o0ianaeT 3HAYUTEIbHBIM BOCIUTATENbHBIM MOTEHIHAJIOM,
KOTOpBIA peanu3yercs Kak uepe3 YydeOHbl Marepuain, CIOCOOCTBYHOIIMN
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHHS, TaK M 4epe3 crneuuuky ydeOHOH
JeSTeNbHOCTH, TpeOyIolel MPOJODKUTENFHON  KOHIEHTPAllMd  BHHUMAHUA,
CaMOCTOSITENIbHOCTH, aKKypPaTHOCTH M  OTBETCTBEHHOCTH 3a TOJYYEHHBIN
pe3ynbTar.

B ocnoBe Mmeromguku oOydeHus anredpe M HayajlaM MaTEeMaTH4eCKOro
aHan3a JeKUT A TeTbHOCTHBIN MPUHIUM 00yUYCHHS.

B crpykrype yueOHOro kypca «Aiuredpa W Hadajga MaTEMaTUYECKOTO
aHaJlM3a» BbIIEJTICHBI CIEAYIOUINE COJepKaTeIbHO-MEeToANYecKue TuHum: «Yucna
U BblUMCIIeHU», «DyHKIMN U rpadukn», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCcKoro aHainusa», «MHo)kecTBa U JIOTHKa». Bce OCHOBHBIE



COJIePKATEIIbHO-METOIMUCCKUE JIMHUWA W3Y4YaloTCS Ha TMPOTSDKCHWH JBYX JIET
oOy4eHHs] Ha YpPOBHE CpEIHEro oOIero o0pa3oBaHWsA, €CTECTBEHHO JOIOJHSSA
JpyT Ipyra U MOCTETIEHHO HACHIIIAsICh HOBBIMH TeMaMU W paszjaenamu. JlaHHBIN
y4eOHBI KypC SBISETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAMHSIET B cebe
collep)kKaHNEe HECKOJIbKUX MAaTeMAaTHYeCKHX JUCIUILIMH, TaKMX Kak anreopa,
TPUTOHOMETPHSI, MATEMATHUYECKUI aHAJIW3, TEOPUS MHOKECTB, MaTeMaTHYECKas
jgoruka u gapyrue. Ilo Mepe Toro kak oOywaromuecs OBIJIaJeBalOT BcE Oolee
MIMPOKUM MAaTEMaTHYECKUM aIlllapaToM, Y HUX MOCIeI0BaTeIbHO (popMuUpyeTcs 1
COBEPIIIEHCTBYETCS yMEHHE CTPOUTh MaTeMaTHYECKyI0 MOJEIb pPeabHON
CUTYaIlNH, PUMEHATH 3HAHUS, TTOJIYYCHHBIC NMPU U3YYECHUU y4eOHOTO Kypca, IS
pEIIeHHUS] CaMOCTOSATEIBHO C(HOPMYIUPOBAHHON MAaTEeMAaTHUYECKOM 3a/1ayu, a 3aTeM
UHTEPIIPETHPOBATH CBOW OTBET.

ConeprkarenpbHO-MeTOIMYEeCKas JUHHS «UWcia W BBIYHCICHUS) 3aBepIiacT
dbopMHpOBaHNE HABBIKOB MCIOJIB30BAHMS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 00IIero oopazoBanus. Ha ypoBHe cpennero oouiero
oOpazoBanusi 0co00oe BHUMaHHE yHensieTcs  (OPMUPOBAHUIO  HABBIKOB
paIOHATBHBIX BBIYHUCICHHUM, BKIIOYAIONIMNX B Ce0S HCIIOJIb30BaHUE Pa3TUYHBIX
dbopM 3amucH YHCIAa, YMEHHE JelaTh NPHUKUIKY, BBITIOJHATH MPUOIMKEHHBIS
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAKEHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTAMHU. 3HAKOMbIE OOYyYalOIMMMCS MHOXECTBA HATYPAIbHBIX, IEJBIX,
pallMOHAIBHBIX U JCHCTBUTENBHBIX  YHMCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMILJIEKCHBIX YHCel. B KaXaoM W3 O3THX MHOXECTB pPacCMaTPHUBAIOTCS
CBOWCTBEHHBIE €My cCHenu(pUYecKue 3aJaud M OMNEepaluu: JeJeHHE Haleno,
OTICpUPOBAHUE OCTAaTKAMH HAa MHOXECTBE IIEIBIX YHCET, OCOObIe CBOMCTBA
paIMOHAIBHBIX U UPPAMOHATBHBIX YKCEN, apu(pMETHUECKUE OTepaIliu, a TaKKe
U3BJICYCHUE KOPHS HATYPaJbHOW CTCIICHH Ha MHOXKECTBE KOMILIEKCHBIX YHCEIL.
bnaromapsi mocienoBaTenbHOMY pPACIIMPEHHUIO Kpyra HCHOJB3YEeMBbIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHHUS JJIS PEIICHUs Pa3IuvHBIX 3a1a4
dbopmupyeTCcsl TpencTaBlIeHne O €ANHCTBE MAaTEMAaTHKH KaK HAyKH W €€ poJik B
MIOCTPOCHUU MOJICJICH pPEaJbHOTO MHUpPA, HIMPOKO HCIOIB3YIOTCS O00O0OIICHHE U
KOHKpETH3aIHS.

Jluaus «YpaBHCHHS M HEPABEHCTBA» pPEAM3YETCS Ha MPOTSHKCHHH BCETO
0o0yueHUsI Ha YpOBHE CpPEJHEro OO0IIero o0pa3oBaHMs, TMOCKOIBKY B KaXKIOM
pazaene Ilporpammbl MpenycCMOTPEHO pELICHHE COOTBETCTBYIONIMX 3ajgad. B
pesyibTaTe OOydYaroniuecsi OBJAJACBAIOT PA3JIMYHBIMH METOJAMH  PEIICHHUS
paloHaIbHBIX, HUPPAIMOHATBHBIX, TOKA3aTENBHBIX, JIOTAPUPMUYECCKUX H
TPUTOHOMETPHYCCKNX YypaBHCHHM, HEPABEHCTB M CHCTEM, a TakXke 3ajad,
comepkammx mapaMmerphl. [losydeHHBIE YMEHHS MIUPOKO HCIOJB3YIOTCS TpHU
UCCIIeIOBaHUM (DYHKIIMI C TTOMOIIBIO MPOU3BOJHOM, MIPU PEIICHUH MPUKIATHBIX



3a/a4 ¥ 33729 Ha HAXOXKJEHUE HAMOOJBIINX W HAUMEHBINX 3HAYCHUN (yHKIINU.
JlanHast conepkaTelibHasi TMHUS BKJIIOYAeT B ce0s Takke (HOPMUPOBAHHE YMEHUN
BBIMIOJIHATH ~ pacy€Tsl MO  QopMynaMm, MNpeoOpa3oBaHUs  palMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKKe BBIPaKEHUH,
colepkalluX CTeneHu U Jjorapu@msel. brarogaps u3ydeHuro anreOpandyeckoro
Marepuanga IMPOUCXOAUT  JNAIBHEWIIEE  pPAa3BUTHE  AITOPUTMUYECKOTO H
aObCTPaKTHOTO MBINUIEHUS OO0yYaromuXxcs, GOPMHUPYIOTCS HABBIKU JETYKTHUBHBIX
paccykJieHuid,  pabOThl C  CHUMBOJIBHBIMU  (OpMaMH,  IPEICTABICHUS
3aKOHOMEpPHOCTEM M 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. Anre0Opa
npemnaraetT d3(PQGEeKTUBHBIE WHCTPYMEHTBHI [UJISl PEIICHUS MPAKTHUUYECKUX U
€CTECTBEHHO-HAYUYHbIX 3a7a4, HArJISJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKa HAYKH.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKIMM W TpaQuKH» TECHO
neperyieTaeTcs ¢ APYTMMH JIMHUSMH Yy4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEIBbHOCTh U3YUEHNs MaTepruaia. M3yuenne creneHHou,
MOKa3aTeNbHOM, JIOTapu(PMUIECKON U TPUTOHOMETPUIECKUX (YHKIIUMA, UX CBONCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUN ISl pelieHus 3ajad U3 JAPYruxX yueOHBIX
MIPEIMETOB U PEAIbHOM KU3HU TECHO CBSI3aHO KaK C MATEMATUYECKUM aHAIU30M,
TaKk ¥ C pEIICHWEM ypaBHEHHI U HepaBeHCTB. [Ipu 3ToM OoJibllloe BHUMaHUE
yaensercs (HOPMUPOBAHUIO YMEHHUS BBIPAXKATh (HOPMYJaMU 3aBUCUMOCTH MEXIY
pPa3NUYHBIMA BEJIMYMHAMH, HCCIIEIOBATh TMOJyYEeHHbIE (YHKIHUU, CTPOUTH HX
rpaduku. Marepuan 3Tol cojiepKaTelbHON JTUHUN HalleJIeH Ha pa3BUTHE YMEHUN
M HAaBBIKOB, MO3BOJIAIOIINX BBIPAXKATh 3aBUCUMOCTH MEXIY BEIWYAHAMU B
paznu4HON (dopMe: aHATUTHIECKOW, Tpaduueckoi M ciaoBecHOW. Ero m3yuenue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxxarenbHasg nuHUs «Hadama mMaTeMaTM4ecKoro aHajau3a» IO03BOJISET
CYHIECTBEHHO PACUIUPUTh KPYT KaK MATEMATUYECKUX, TAK WM MPUKIAJHBIX 3a/]ady,
JOCTYMHBIX OOYYarOMIMMCS, TaK KaK Y HHUX MOSBISETCS BO3MOXKHOCTh CTPOUTH
rpa@uKd CIOXHBIX (YHKIHM, ONpeAeNsaTh WX HauOOJbIINE W HAWMEHbIINE
3HAUEHHUS, BBIYUCIATH IUIOMIAAN (QUTYp U OOBEMBI Tel, HAXOJUTh CKOPOCTU U
YCKOpEeHHs IpoueccoB. JlaHHas coaepkaTenbHas JHWHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TIOCTPOCHUS MATEMATHYECKUX MOJEIECH pEalbHBIX CUTYyallUi,
MO3BOJIAET HAXOJAUTh HAWIyYllee pelIeHWe B TMPUKIAAHBIX, B TOM YHCIIE
COIIMAJIbHO-O)KOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYE€CKOTO
aHayM3a CrocoOCTBYET pa3BUTHIO aOCTPAaKTHOTO, (POPMaIbHO-JIOTUYECKOTO U
KPEAaTUBHOTO MBIIUJICHUS, (POPMUPOBAHUIO YMEHUM paclo3HaBaTh MPOSBICHUS
3aKOHOB MaT€MaTUKU B HayKe, TEXHUKE M UcKyccTBe. OOyuaromuecs: y3HAIOT O



BBIJJAIOIINXCST PE3yJIbTaTaX, IMOJYYEHHBIX B XOJ€ PAa3BUTUS MATEMATHKU Kak
HAyKH, ¥ 00 UX aBTOpax.

CopeprkatenbHO-MeTOMYECKass TuHUS «MHOXKeCcTBa M JIOTMKa» BKIIIOYAET B
ce0si DJIEMEHThl TEOPUHM MHOXKECTB U MAaTeMaTHYECKOM JIOrMKH. TeopeTuko-
MHOECTBEHHBIE MIPEJACTaBICHUS MPOHU3BIBAIOT BECh KYPC IMIKOJIBHOM MaTEMaTUKH
U TIpeiaraloT Han0oJiee YHUBEPCATbHBIM S3bIK, OOBEIUHSIONINA BCE pa3/eibl
MaTeMaTUKH MW €€ NPWIOKEHUM, OHU CBS3bIBAIOT pa3Hble MaTEMaTUYECKHUE
JUCHUIUIMHBL W MX TMPWIOKEHUs B eauHoe uenoe. [losTomy BaxkHO [aTh
BO3MOXKHOCTh OOy4Yaromemycsi TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIM SI3bIK
COBPEMEHHOM MaTeMaTUKH W UCIOJIb30BAaTh €r0 ISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM MPU3HAKOM MATEMAaTUKU KAaK HayKd CleayeT IpU3HATh
CBOWCTBEHHYIO €W CTpOroctb OOOCHOBAaHUW U CIEJOBAaHUE OIPEACIEHHBIM
npaBWJiaM  TMOCTPOEHUS  JIOKA3aTeJIbCTB.  3HAKOMCTBO  C  DJJIEMEHTaMU
MaTeMaTU4eCKOW JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4aroIIMNXCsl, TO3BOJISIET UM CTPOUTH CBOM PACCYKICHUSI HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKH KPUTHUECKOTO MBIIIICHUS.

B yuebnom Kkypce «Ainrebpa W Hayalla MaTeMaTUYECKOrO0 aHaU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJCIMPOBAHUS, KOTOPHIC MPU3BAHbI
CIocoOCTBOBAaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJENEH pealbHbIX
CUTyalluid, HCCIIEIOBAHUS HTUX MOJICJIEM C MOMOIIBIO ammapara anreopbl U
MaTeMaTU4YEeCKOro aHalau3a, WHTEPHpETalMy MOJYyYEeHHBIX pe3yJbTaTroB. Takue
3a/1aHusl BIUIETEHBI B KXKJIBIN U3 pa3/ieloB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJB3YETCs ISl pelleHusl MPUKIaAHbIX 3aaad. [Ipu
pElICHNH  pEabHBIX  MPAKTHYECKUX  3amad  oOydJaromiuecss  pa3BUBAIOT
HAOJIIOIATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMYy.
JlestenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCEe U3YUEHUSI BCEX TEM YUueOHOro Kypca « Anredpa v Havasa
MaTeMaTU4YeCKOro aHaIN3ay.

Ha wu3ydenune yueOHOro Kypca «AnreOpa W Hadala MaTeMaTHYE€CKOTO
aHanm3a» otBojauTcsa 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yucaa 1 BBIYMCICHUSA

Panmonansupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOILICHTHI,
OeckoHeuHble Mnepuoanueckue Apodbu. Ilpumenenue npoOeld ¥ NPOLEHTOB IS
peneHus MPUKIAAHbIX 3a1a49 U3 PA3JIUYHBIX OTPACIeH 3HAHUN U PEAIbHOM KU3HH.

JenictBurenbHble 4uciaa. PanuoHanbHble W UMPpAlMOHAIBHBIE 4HCIIA.
Apudmernueckre  omepalMu ¢ JICWCTBUTEIbHBIMU  4YuclaMd.  Mojayiib
JEeUCTBUTEIBHOTO YKciia U ero cBoicTBa. [IpubnvkéHHbIC BHIUMCICHUS, TTPaBUIIa
OKpYIJIEHUS], IPUKHUIKA U OLICHKA PE3yJIbTaTa BIYNCICHUM.

Crenenb ¢ uenbiM mnokaszareneM. buHom Hbrorona. Hcenosb3oBanue
MOAXOASIIEH (OPMBI 3aMKUCH ACHCTBUTEIBHBIX YUCEN ISl PEIICHUS MTPAKTUYECKUX
3a71a4 ¥ [IPEACTABJICHUS JAHHBIX.

ApudmMernyeckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHp € pauuMoOHAJIBHBIM IIOKa3aTeneM M €€ CBOMCTBA, CTENEHb C
JIEUCTBUTENBHBIM II0Ka3aTeIIEM.

Jlorapudm uymcna. CpoiictBa mnorapudma. [lecsTuuHbie W HATypalbHBIC
Jorapu@mel.

CHHyC, KOCHMHYC, TaHI€HC, KOTAaHI'€HC YHCIJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC U apKTAHT'€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHUSI UM YpaBHEHHS-CIEACTBUA. HepaBeHCTBO,
penIeHue HEPABEHCTBA.

OCHOBHbBIE METO/IbI PEIICHUS 1ENbIX U APOOHO-PALMOHAIBHBIX YPABHEHUN U
HEpAaBEHCTB. MHOrO4YJIEeHbl OT OJHOW NEepeMeHHOMW. JleleHne MHOrodjieHa Ha
MHOIOWIEH C ocrarkoM. Teopema be3y. MHOrowiensl ¢  UEIbIMU
koappunmentamu. Teopema Buera.

[IpeoOpazoBaHus YMCIIOBBIX BBIPAKEHUN, COACPIKAIINX CTETICHU U KOPHHU.

HppauronanbHbie YPaBHEHUS. OcHoOBHbIE METO/IbI peLIeHus
VPPalUOHAIBHBIX YPABHCHUMU.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOJbl PELICHHS IOKa3aTEIbHbIX

YPaBHEHUM.

[IpeobpazoBanue BeIpaKEHHIA, COIEPKALINX JOTapru(MBI.

Jlorapudmuueckue ypaBHEHHUS. OcHOBHbIE METO/IbI pelieHus
jorapu(MUUECKUX YPABHEHUH.

OcCHOBHBIE TPUTOHOMETPUUYECKHE bopMyIbL. [TpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXECHUH. PellieHue TPUroHOMETPUYECKUX YPABHEHU M.



Pemienne cucreM JMHEHMHBIX ypaBHEHHMU. Marpuma CHCTEMBI JMHEHWHBIX
ypaBHeHMil. OnpenenuTenb MATpUllbl 2X2, €ro TreoMETPUYECKUH CMBICI H
CBOKCTBA, BBIUMCIICHHE €r0 3HAYEHUS, IPUMEHEHUE OMNPEACTUTENS I PELICHUS
CHUCTEMBl JIMHEHHBIX YypaBHEHHUU. PelieHune npukiagHpiX 3a7a4 € [IOMOIIBIO
CHCTEMBl JIMHEHHBIX ypaBHeHUW. lccienoBaHue IIOCTPOCHHOW MOIEIU C
MOMOILBIO MATPULL U ONPEETUTEIIEH.

[TocTpoeHne MaTEeMaTUYECKUX MOJENIEN PEATbHOM CUTyaldH C MOMOIIBIO
ypaBHEHHII U HepaBEHCTB. lIpuMeHeHHe ypaBHEHHMII U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMyHbIX O0JacTel HayKd M pealbHOU
KU3HH.

DyHKUMH U TPaPUKH

@Oyukius, crnocoObl 3amanus (QyHkuu. B3auMHO o00patHble (QYyHKIUU.
Komnosunust ¢ynkuuit. 'padux  dyHkmu. DieMeHTapHbIE MpeoOpa3oBaHUs
rpa@uKoB QyHKIHMA.

OOsiacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkoum.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIC 1 HeuéTHBIe dyHKUIMU. [lepuognueckue
bynkuuu. IIpoMexyTKH MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiiee 1 HauMeHbllee 3HaueHus (YHKIIUU Ha TIPOMEKYTKE.

Jlunelinas, kBaApaTudHas W JIpOOHO-TMHEWHAs (YHKIUU. DJIEeMEHTapHOE
UCCIIEJIOBAaHNE U TIOCTPOCHUE UX I'PaUKOB.

CrenenHast (pyHKLHS C HaTypaJbHBIM M LEJIbIM MOKazarenaeMm. E€ cBoiicTBa u
rpa¢uk. CpoiicTBa M rpaduK KOpPHS N-OM CTeNneHH Kak (PyHKIuM oOpaTHOMU
CTENEHU C HaTypaJbHBIM [TOKA3aTEIIEM.

[TokazatenbHas u norapupmuueckas (yHKIUH, UX CBONCTBA M TpaUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 15 pelIeHUs ypaBHEHUH.

Tpuronomerpruyeckas OKPYKHOCTb, OIIPEAEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

OyHKIMOHAJIbHBIE 3aBUCMMOCTH B peaJbHBIX MpOIEccax U SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHajamn3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHus IOCienoBaTeabHOCTe. Merton
MaTeMaTU4YeCKON UHIYKIHUU. MoOHOTOHHBIE U OrpaHUYEHHbIE
1oCJIeI0BaTENbHOCTU. VICTOpUS BO3HMKHOBEHHS MAaT€MaTUYECKOrO0 aHaju3a Kak
aHanu3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas mnporpeccuu. beckoneuHo yObiBaromast
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpuuecKon
IIPOIPECCUU. JIMHENHBIN U SKCIIOHEHIIMAIBHBIN pocT. Yucno e. Popmyiia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE MPOTPeccMy JUIsl PEIIEHHs peajbHbIX 3aJad
MPUKIIATHOTO XapaKTepa.



HenpepoiBuble (yHkimu U ux cBoicrBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB ¢yHkuuid. CBoicTBa (GyHKIMIA HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUISl PELICHHMS HEPaBEHCTB. lIprMeHEHHE CBOWCTB HEMPEPBIBHBIX
GyHKUMNA 1S peleHus 3a1ay.

[lepBas u BTOpas nmpousBoaHbIe GyHKIMU. OnpeaeneHrue, reOMeTpUIeCKui u
¢bu3nyecKuil CMBICI MPOU3BOIHOMN. Y paBHEHHE KacaTeIbHOU K rpaduky QyHKIUN.

[IpousBoanbie  anemeHTapHbIX  QyHKiud.  [IpousBomHass  CyMMbl,
MPOU3BEICHUS, YACTHOTO U KOMITO3ULIMU (PYHKITUH.

MHo:xecTBa U JIOTHKA

MHOK€eCTBO, oOnepanuu HaJ MHOXECTBAaMH M HX CBOMCTBA. [[narpammbl
Oitnepa—Benna. IlpumeHeHHe TEOPETUKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEaAJbHBIX IPOLECCOB U SBJICHUW, NPU PELICHUM 3a4a4 U3 APYTHUX
y4eOHBIX MMPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEICTBHE,
JI0KA3aTENbCTBO, PABHOCUIIBHBIE YPABHECHMUSI.

11 KIIACC

Yucaa 1 BBIYMCICHUSA

Harypanehbie u nensie yucna. I[IpumMeHeHre NpU3HAKOB AEIMMOCTH LEIBIX
yycelsl, HauOonbIuid oOmui aenutens (mamee — HOJ]) u HamMensblee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anroputma EBkimaa a1 pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcuble uucna. Anredpanueckass U TpPUTOHOMETpUYEcKas (POpPMbI
3aMUCU KOMIUIEKCHOTO 4Hcia. ApupMETHUYEeCKHuEe OIepaluu C KOMIUIEKCHBIMU
yuciaamu. M3o0pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPJUHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oi cTeneHu u3 KOMIUIEKCHOro uncia. [Ipumenenue
KOMIUJIEKCHBIX YMCEN ISl PEIICHHs (PU3UUECKUX U TEOMETPUUIECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema ¥ COBOKYNHOCTh YpaBHEHHWW M HEPABEHCTB. PaBHOCHUIIbHbBIC
CHUCTEMBbI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHYECKMX  YPAaBHEHMH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpru4eCKUX HEPABEHCTB.

OCHOBHBIE METOJBl PEIIEHUS TOKA3aTeNbHBIX U JIOrapu(PMUUECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUSI UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEH paluOHaJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOrapU(PMUUYECKUX YPABHEHUM.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C IIapaMETPaAMMU.



[IpumeHeHne  ypaBHEHHMM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUYeCKUX 3aJad M 3aJad U3 pazIu4HbIX o0JacTedl HayKd M peajbHOU
YKW3HU, UHTEPIIPETALMS TOTYYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPAaPUKHU

I'padux kommnosunuu ¢yHkuil. ['eomerpuueckue o0pa3pl yYpaBHEHHH U
HEPaBEHCTB HAa KOOPJIMHATHOM IIOCKOCTH.

Tpuronomerpuueckue QPyHKIUU, UX CBOWCTBA U TPAPUKH.

['paduueckre meTonbl pelieHHs ypaBHEHMM M HepaBeHCTB. ['paduueckue
METO/Ibl PELIEHUS 3a/1a4 C IapaMeTPaMHU.

HcnonpzoBanue rpadukoB (yHKUMN [AJIE HCCIENOBAaHUS TPOIECCOB U
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT NPHU PEHICHUM 3aJad W3 JPYrHX Y4eOHbIX
IIPEIMETOB U PEAIbHOMN KU3HHU.

Havana MaTeMaTH4eCKOro aHaJM3a

[TpumeHeHue Mpou3BOAHON K MCCIENOBAHMIO (DYHKIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxokaenue  HauOONbIIEr0o WM HAUMEHBLIEro  3HAYEHUU
HENPEepbhIBHON (YHKIIMHM Ha OTPE3Ke.

[IpuMeHeHne NPOU3BOJHOM I HAXOXKACHUS HAWJIY4llero pELICHUS B
OPUKJIAJAHBIX 3ajadax, JUIsl OINpPEAENICHHs] CKOPOCTM W YCKOPEHMs Ipolecca,
3a1aHHOTO (hOPMYJION UITH TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOICTBO IepBO0Opa3HbiX. IlepBooOpasHbie
snieMeHTapHbIX QyHkuui. [IpaBuna HaxoxaeHUs! NepBOOOpa3HBIX.

HNnTerpanin. ['eomeTpuueckui CMBICJI VMHTErpasa. Brruuciienue
onpeaenéHHoro uaTerpana no gopmyne Hetotona-JleitOuuiia.

[Ipumenenne uHTErpajia AN HAXOXKIACHUS IUIOMAACH MIOCKUX (GUryp u
00BEMOB T€OMETPUUYECKUX TEIL.

[Tpumepsl pemenunii  auddepeHuanbHbIX ypaBHEHUN. MaTtemaTudyeckoe
MOJICIMPOBAaHUE pEAJbHBIX IMPOILIECCOB C TOMOIIbI0  AuddepeHnaIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBII VPOBEHB) HA YPOBHE CPEJIHET'O OBIIEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOTO BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3HUIIMH 00YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  00IecTBa,  NPEJICTaBIEHUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUU,
NpoIeAyp TPaKIaHCKOTO o00IIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GyHKUIUSAMHA ¥ Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUNUCKON Tpa)kAaHCKOW UJEHTUYHOCTH, YBAXKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUKMCKONW MAaT€MaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTIXKCHHM B JAPYrHMX HayKax, TEXHOJOTHAX, cdepax
DKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHHWE AYXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapoja, ChOPMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IOBEJICHUS, CBSI3aHHOIO C MPaKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIbHOCTbIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/ia B IOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OSCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHHUH, pacCyKICHHUI, BOCIPUUMYNBOCTh
K MaTEMaTUYECKUM acCIeKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) pu3n4YecKoro BOCHUTAHUSA:

c(OPMHUPOBAHHOCTh, yMEHUS TPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
MHTEpecax 3JI0pOBOro U 0€30MacHOro 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 370pOBBIO (3I0pPOBOC IHUTAHHE, COATAHCHPOBAHHBIA PEXKUM 3aHIATHH U
OTIIbIXa, peryisipHas (usudeckas aKTUBHOCTH), (PU3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN AEATEILHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYyHdy, OCO3HAHWUE IIEHHOCTU TPYAOTIOOUs, HHTEpEC K
paznuyHbiM  chepaMm  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIE JKMU3HEHHBIC ILJIAHBI,



TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U
caM0OOpa30BaHUIO HA TMPOTSHDKEHHH BCEU JKU3HU, TOTOBHOCTh K aAKTUBHOMY
Y4acTHIO B PEIICHUU MPAKTUYECKHX 3aJ1a4y MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIMTAHMS :

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJbTYphbl, TOHUMAHHE BIIMSHUS
COIMATIbHO-D)KOHOMUYECKUX IMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHON
Cpelbl, 0CO3HAHUE TIO0ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM, OpUEHTAIUS
HAa TMPUMEHEHHE MAaTeMAaTHUYeCKUX 3HAHMM [JIs peuieHus 3agady B 00JiacTu
OKpy>Xarollel cpenpl, IUIAHUPOBAHUE TIOCTYMKOB U OIIEHKH HUX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSL HAyKMH MW OOIIECTBEHHOW  MPAKTUKH, IMOHWMaHUE
MaTeMaTHYeCKOW HayKuh Kak cdepbl uYenoBEeYeCKOW MesTeIbHOCTH, JTaroB €&
pa3BUTUA M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3AIMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTypOll KakK CpPEICTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO W HCCIEIOBATEIbCKYIO JESITEIbHOCTh
WHJIMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3zoBble 1ornyeckue aAefcTBu:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEMATHYECKUX
00OBEKTOB, TIOHATUH, OTHOIICHWH MEXAY TOHATHAMHU, (QOPMYIHPOBATH
oTIpe/IeTICHUS TIOHATHH, YCTAaHABIHMBATh CYIIECTBCHHBIN MPHU3HAK KIIaCCU(DHUKAIUH,
OCHOBaHMUS JIJIs1 0000IICHHS ¥ CPAaBHEHHSI, KPUTEPUU MTPOBOIUMOTO aHAJTN3A;

BOCIIpUHUMATh,  (OopMyIupoBaTb U  NPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIC, IMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBIISITh MAaTEMATHUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M ITPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKIACHUSAX, MPEIIaratb KPUTEPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYU;

JieNaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIIFOUEHHH 110 aHAJIOTUU;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUCCKUX YTBEPKICHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTAINIO, TIPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Crmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pCIIEHUs, BHIOMpAaTh HauOoJiee TMOAXOMAIMMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPHUEB).



ba3zoBble uccieaoBare/ibCKue 1eHCTBUA:

UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh HCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, APTryMEHTUPOBATH
CBOIO MO3UIIUI0, MHEHHUE;

MPOBOJAUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIECIOBAHKE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro 00bEKTa, SBIICHHUS, TIpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBICHUSMU, IIPOLIECCAMU;

CaMOCTOSITeNIbHO (HOPMYIUpPOBaTh 00O0OIIEHUS W BBIBOABI MO pe3yjbTaTam
MPOBENCHHOTO  HAONIONCHMsS, WCCIICNIOBAaHMS, OIICHWBATh  JIOCTOBEPHOCTH
MIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE MPOLECCA, a TAKKE BbBIJBUIaTh
MPEATIOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeit:

BBISIBIISAITH JAeUIIATHI HHPOPMAINH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELCHHUS 3a]]a4u;

BbIOMpATh MH(DOPMAIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATh,
CHUCTEMAaTU3UPOBATh W HMHTEPIPETUPOBATh HHGOPMAIMIO PA3JIUYHBIX BHUIOB U
dbopm npeacTaBIeHNUS,

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, MPEICTABIATh €€ B Pa3IMYHBIX (OpMax,
WUTIOCTPUPOBATH Tpaduuecky;

OIICHUBATh HaJEXKHOCTh uH(bopMaIu 1o CaMOCTOSITEJILHO
c(hopMyIMPOBAaHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEpPCAJbHbIC YYeOHbIE 1eliCTBUS

Oo0wmenne:

BOCIIPUHUMATh U POPMYJIMPOBATH CYXACHHUS B COOTBETCTBUM C YCIOBUAMH U
HeasiMUd  OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPaXaTh CBOKO TOYKY 3pEHUS B
YCTHBIX M IIUCbMEHHBIX TEKCTaX, 1aBaTh IOACHEHUS IO XOAYy PEIICHUA 3a7aud,
KOMMEHTHPOBATh NIOJIy4CHHBIN PE3YJIbTAT;

B XOJIe OOCYXXJIeHUS 3a/laBaTh BOMPOCHI MO CYLIECTBY OOCYKIAae€MOIl TEMBbl,
npoOsieMbl, pemiaeMol 3aJadyd, BBICKA3bIBaTh MWJICH, HAICJICHHbIE HAa IOHMCK
peuIeHus, COIIOCTABIIATh CBOM CYXACHUSA C CYXXICHUAMH APYTMX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3MuMe U CXOJCTBO IMO3ULIUN, B KOPPEKTHOM (opme
(opMyJIMPOBATH PA3HOTIACHS, CBOM BO3PAKEHMUS;

NIPEACTABIATH PE3YIbTAThl PEUIEHUS 3aJ1a4, dKCIIEPUMEHTA, UCCIEIOBAaHMUS,
IPOEKTa, CaMOCTOSTENIBHO BBIOMpPATh (OpMAT BBICTYIUIGHHA C Y4€TOM 3ajad
IPE3eHTALUN U 0COOEHHOCTEN ayIUTOPHUH.

PeFYJIHTI/IBHbIe YHUBEPCAJIBbHLIC yqeﬁnble I[eﬁCTBHﬂ



Camoopranusanus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIOCOO pEeIIeHUs C
y4E€TOM MMEIOILIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUIEHUH C YYETOM HOBOU MH(OpMAIUK.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BIAJICTh  HABBIKAMH  TIO3HABATEILHON  pedJeKCHMH  KaK  OCO3HAHUS
COBEPIIIAEMbIX JICUCTBUI W MBICIHUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJCTh
croco0aMy CaMONPOBEPKHU, CAMOKOHTPOJIS Mpolecca M pesyibTaTa perieHus
MaTEMaTHYE€CKOM 3a/1a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH TIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBHUE PE3YJIbTATa LIETU U YCIOBUSAM, OOBSICHATH TPUUHUHBI
JTOCTIDKCHUS VI HEIOCTHIKCHUS PE3YJIbTATOB JIEATCIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHAMBUAYAJIbHOU
paboThl TpH pEHICHWM YYEOHBIX 3a7a4, MPUHUMATH I1IeJb COBMECTHOM
NEATETHHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW pPabOThI, pacrpeaeisTh
BUIBI paboOT, IIOTOBApWBATHCS, OOCYXJAaTh TMPOIECC W Pe3yJabTaT padoTHI,
0000111aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykaeHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITYpPMBD» H HWHBIC), BBIIOJHATH CBOIO 4YacTh pabOTBl |
KOOPJIMHUPOBATh CBOWM JCHCTBUSA C JPYTMMH 4WICHAMHU KOMaHJbI, OIICHUBATH
KauyeCcTBO CBOETo BKJaJa B OOIMIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICHCTBHUS.

INPEIJMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kjacce oOyyaromuiicss MOJYYUT CIEIYIOIINUE
MIPEIMETHBIC PE3yJIbTAThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMmbl yIeOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yucaa v BBIYMCICHUSA:

CBOOOJITHO OIEpPUPOBATh MOHITHSMHU: PAIMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoAndecKasl JApoOb, TMPOILEHTHI, HPPALMOHAIBHOE YHCIO0, MHOXECTBa
palMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEUCTBUTEIHBHOTO YHCIIA;

OPUMEHSATh JpoOM ¥ TPOLEHTHI JUIsl PEIICHUs TPUKIAJAHBIX 3a1ad U3
pPA3JIUYHBIX OTPACIICU 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSITh MPUOTNKEHHBIC BEIYUCIICHUS, IPABUJIa OKPYTIICHUS, IPUKUIKY U
OLICHKY pe3yJIbTaTa BbIYUCIICHUN;



cBOOOMHO OMEpUpPOBATh TOHATHEM: CTENEHb C IIEJIbIM [OKAa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCU EHCTBUTENIbHBIX YHCEIN JIJISl PeIICHUs
IIPAKTUYECKUX 3a/1a4 U [IPEJCTaBIICHNS JaHHBIX;

CBOOOJIHO OIEpPUPOBATh MOHATHEM: apU(PMETUUYECKUN KOPEHb HATypalbHON
CTEIICHH;

cBOOOHO ONEPUPOBATH MOHATHUEM: CTETICHb C PALIMOHAIBHBIM ITOKA3aTelNeM;

CBOOOZHO OIEpUpPOBaTh MOHATUSAMU: JIOrapudM UHCIa, JECATHUHBIE U
HaTypaJIbHbIE JIOTapU(PMBbI;

CBOOOJHO ONEPUPOBATH MOHATHSMHU: CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

OIIEPUPOBATH MOHATUAMM: APKCHUHYC, aPKKOCUHYC M apKTaHI'€HC YMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO ONEpUPOBATh MOHATUSMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHJIbHBIC YPABHEHMS U YPAaBHEHUSA-CIICICTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl pPEIICHHs pPalMOHAIBHBIX U JApPOOHO-
pPAalMOHAIBHBIX YPAaBHEHUH, IPUMEHATH METOJ, HHTEPBAJIOB JUIs PELICHHUS
HEPAaBEHCTB;

CBOOOJITHO OIEPUPOBATH MOHATUSIMH: MHOTOWIEH OT OJHOW NEepEeMEHHOMH,
MHOTOUWJICH C LeNbIMH KO3(p(PUIUEHTAMH, KOPHH MHOTOUYIEHA, NPUMEHSTh
JIeJICHUE MHOTOYJIEHAa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIsL PEIICHUS 3a/1a4;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA JIMHEWHBIX YpaBHEHUH,
MaTpuLa, ONPEACIUTENb MATPULBl 2 X 2 W €ero TIeOMETPUYECKUM CMBICII,
UCIIOJIb30BaTh CBOMCTBA ONpENENHTENs 2 X 2 JUIs BBIYUCIEHHS €r0 3Ha4yeHus,
IIPUMEHATh ONPENCIIUTENIN JUId PELIEHUs CUCTEMbl JIMHEHMHBIX YpPaBHEHUH,
MOZEJIIMPOBATH PEAIBHBIE CUTYALMU C IIOMOILBIO CUCTEMbI JTUHEHUHBIX YPaBHEHUN,
UCCIIEN0BAaTh IMOCTPOEHHBIE MOJEIH C IOMOILIBIO MaTpPULl U ONPENEIUTEINCH,
VMHTEPIIPETUPOBATD MTOJTYyYECHHBIM PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBMM C KOPHSIMH [UIsi TMpeoOpa3oBaHUs
BBIPAKCHU U,

BBINIOJIHATH MPE0OPA30BAHMS YMCIOBBIX BHIPAXKEHHH, COAEPIKALUX CTEIEHH C
palMOHAJIBHBIM [TOKA3aTEeIIEM;

UCII0JIb30BaTh CBOMCTBaA aorapudmon TUISL npeoOpa3oBaHus
aorapu(MUYECKUX BBIPAKEHUH;

CBOOOZHO ONEpUPOBATh MOHATHUAMU: HPpALMOHAIbHbIC, TOKA3aTelIbHbIE U
Jorapu(pMUYECKUE YPaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOILIbBIO PABHOCUIIbHBIX
IIEPEXO0I0B WIIN OCYIIECTBIISASA IPOBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIIBI TSl TpeoOpa3oBaHMs
TPUTOHOMETPUUYECKHUX BBHIPAKCHH;

CBOOOJTHO OIEPUPOBATH TIOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
NPUMEHATh  HEoOXoauMmble  (HOPMYJIBI  JIJII  PEIICHUS OCHOBHBIX  THITOB
TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJICITUPOBATh peajbHBIC CHUTyalldd Ha S3BIKE anreOpbl, COCTABIATH
BBIDOKEHUSI, YpPaBHEHHS, HEPAaBEHCTBA [0 YCJIOBHIO 3a7add, HCCIEI0BATh
MOCTPOEHHBIE MOJIEJIH C UCIIOJIH30BAHUEM alllapaTa ajreopsbl.

DOyukuuu ¥ rpapuku:

CBOOOJTHO OTEpUPOBATh MOHATUSAMU: (PYHKITHS, CITOCOOBI 3a/laHus (PYHKITUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMMO3UIMs GyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3oBaHus rpadukoB (PyHKITHI;

CBOOOJIHO OIEpPUPOBATh MOHATHUSAMHU: O0JIACTH OMpPENETCHUS U MHOMXKECTBO
3HaYeHUW (GYHKIWH, HYJIH QYHKIIUHU, IPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: YETHBIE W HEYETHBIC (PYHKITUH,
nepuoandeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHUMYMBbI (QYHKIMHM, HAuOOJNbIIee W HaUMEHbIIee 3HauYeHHe (QYHKIMH Ha
IPOMEKYTKE;

CBOOOJTHO OIEPUPOBATh MOHITHAMU: CTENEHHAs (PYHKIUS C HATypaJbHBIM U
IeIBIM TIOKa3aTeneM, rpaduk CTENeHHOW (YHKIMH C HATypPaJbHBIM H IIEJIBIM
nokasaresieM, rpaduk KOpHS N-Ood CTENeHH Kak (YHKIHMH OOpaTHOM CTETNEeHH C
HATYypaJbHBIM MOKa3aTeJIeM;

OTICpUPOBATh TOHATUSAMU: JIMHEWHAs, KBagpaTHYHas W JPOOHO-THHEHHAs
(GyHKIIUA, BBITIOIHATH 3JIEMEHTAPHOE UCCIICOBAHNUE U TOCTPOCHUE UX TpadrKOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMHU: TOKa3aTeNbHAs W JorapudmMuueckas
GbyHKIMHA, WX CBOWCTBA U TpaduKH, HUCIOIH30BaThb MX TPAPUKU IS PEIICHUS
YpPaBHCHUM;

CBOOOJITHO ONEPUPOBATH MOHATHUSAMHU: TPHUTOHOMETPUYECKAsT OKPY>KHOCTD,
ompeielIeHNe TPUTOHOMETPUICCKUX (DYHKIIUNA YUCIOBOTO apTyYMEHTA;

UCIOJIb30BaTh Trpaduku (YHKIMA Ui UCCIENOBAaHMS IMPOIIECCOB U
3aBUCUMOCTEH MpHU PEHIeHUH 3a/lay U3 JIPYTUX y4eOHBIX MPEIMETOB U pealbHOU
YKU3HH, BEIpOXXaTh OPMYyTaMH 3aBUCUMOCTH MEXIYy BEIMUYNHAMU;

Hauajia MaTeMaTH4eCcKOIro aHAJIM3A:

CBOOOJTHO OMEPUPOBATH TOHATHUSMU: apu(PMETHUYECKas U TeOMETpHUecKas
nmporpeccusi, 06CKOHEYHO yOBIBArOIasi reoMeTprIecKasi mporpeccusi, TMHEHHBIN 1
HKCIIOHEHIIMATIBHBIN pOCT, GOopMyJsia CIOXKHBIX MPOIEHTOB, UMETh MPE/ICTaBIICHUE
0 KOHCTaHTE;

WCIIOJIB30BaTh MPOTPECCUM IS PEIICHUs peajbHBIX 3aJad TMPUKIATHOTO
XapaKkTepa;



cBOOOHO OTEPUPOBATH MOHITUSIMHU: TTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHuUs
IIOCJIEI0OBATENIBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEA0BATEIBHOCTH,
IIOHMMaTh OCHOBBI 3apOXACHUS MAaTEMaTUYECKOro aHajlu3a Kak aHalIusa
OCCKOHEUYHO MAJIBIX;

CBOOOJTHO OINEpUPOBAaTh MOHATHSAMHU: HENpepbIBHbIE (YHKLIHUHU, TOYKH
pa3pbiBa rpaduka GpyHKINN, aCHMITOTHI Tpaduka QpyHKINM;

cBOOOZHO OINEepUpoBaTh MOHATHEM: (YHKLUS, HENpepblBHAsS Ha OTPE3KeE,
IPUMEHATH CBOICTBA HETIPEPHIBHBIX (DYHKIUI J1JIs1 peLIeHMs 3a/1a4;

CBOOOJHO OINEpUPOBaTh MOHATHSMHU: TIepBasi W BTOpas MPOU3BOJHBIE
byHKIMM, KacaTeabHas K TpaduKy QyHKINH;

BBIYMCIIATH ITPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMIIO3ULUU
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AJIEMEHTAPHBIX (PYHKIINIA;

UCIOJb30BaTh I€OMETPUYECKUM U (PU3MUECKUI CMBICT MPOU3BOIHON Ui
peleHus 3aaad.

MHoxkecTBa U JIOTHKA:

CBOOOZHO  ONEpUpPOBaTh  IMOHATUSAMHU:  MHOXKECTBO, ONEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJis ONUCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUM, TPU PEUICHUH 3a]1a4 U3 APYTUX yYeOHBIX IPEAMETOB;

cBOOOJHO OINEpPUPOBATh MOHATUSAMU: OIpEACNCHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTH4YecKoro o0beKTa, J0Ka3aTelIbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K koniy oOyuenuss B 11 kjacce oOydyaromuiicss MOJYYUT CIIEAYIOIINAE
npeaMeTHbIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO
Kypca «Aunredpa 1 Hayajla MaTEMaTHYECKOI0 aHAJIN3a»:

Yuciia ¥ BBIYHCICHHSA:

CBOOOZHO ONEpUPOBATHh MOHATUSAMU: HATYypaJbHOE M II€JI0E YMCIIO,
MHOECTBA HATypaJbHBbIX M LEJbIX YHUCEN, UCIOIb30BaTh IPU3HAKU JEIUMOCTHU
uensix yucen, HOJ[ u HOK naTypanbHBIX uncen s peleHus 3a1ad, IpUMEHATh
anroput™m EBkiuna;

CBOOOZHO OIEpUpPOBaTh IOHATHEM OCTaTKa [0 MOJYJIIO, 3alUChIBATh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJHO OMNEPUPOBATh MOHATHUAMM: KOMIUIEKCHOE YHCIO U MHOMKECTBO
KOMIUJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE 4YHCa B anredOpandyeckol u
TPUTOHOMETPUUYECKON (hopMe, BBIMOJIHATH apu(METHUYECKHE ONepalui ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs 1 HEPABEHCTBA:



cBOOOZHO OMEpUPOBATh MOHATHUSMU: HPPAIMOHATbHBIC, MOKA3aTeNbHBIE U
jgorapu(MUYECKHE HEPAaBEHCTBA, HAXOJAUTb UX PELIEHUS C  IOMOILBIO
PaBHOCUIIBHBIX IIEPEXOOB;

OCYLIECTBJISATH OTOOpP KOpPHEH TpU PpELIEHUH TPUTOHOMETPUUECKOTrO
YpaBHEHHUS;

cBOOOZHO OMEpUPOBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOXoaumble (GOpMyJNibl  JUIsl  PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: CUCTEMA U COBOKYIHOCTb YPaBHEHUU U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSI, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIIHOCTEW pallMOHAJIBHBIX, HPPALMOHAIBHBIX, IOKA3aTEIbHBIX U
aorapu(MUYECKUX YPAaBHEHUH U HEPABEHCTB;

pemars palMOHAJIbHBIE, UppaltOHaIbHBIE, II0OKa3aTelIbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
CoZIeprKaIie MOYJIM U IIapaMeTphl;

OPUMEHATH TpaduiyecKrue METO/IbI JUIsl PellieHUs] YpaBHEHU U HEPAaBEHCTB, a
TAK)Ke 3a/1a4 C apaMeTpaMu;

MOJIENIMPOBAaTh peajbHblE CHUTyallMd Ha $3bIKE anreOpbl, COCTABISTH
BBIPAXXCHUS, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO 33/1a4H,
UCCIIEJIOBATh IOCTPOCHHBIE MOJEIM C HCIOJIb30BAHMEM ammapara anreOpsl,
VMHTEPIPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT.

DyHKUUM U rpaQUuKu:

CTpOUTh TpadUKu KOMMIO3UUMU (PYHKUUNA C MOMOILBIO 3JIEMEHTAPHOTO
UCCIICJIOBAHMS U CBOMCTB KOMITO3ULIMHU ABYX (DYHKIIHIA;

CTPOUTh TI'E€OMETPUYECKHE 00pa3bl YpaBHEHHMHI M  HEpPaBEHCTB Ha
KOOPJIMHATHOM IJIOCKOCTH;

CBOOOZHO ONEpPUPOBaTh MOHATHUAMHU: TIpaUKHM  TPUTOHOMETPUUECKHUX
dynxumii;

OPUMEHATh (QYHKIUHM JI1 MOJCIUPOBAHHUS U HCCIIECIOBAaHHUS peabHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCcKOro anajamsa:

UCII0JIb30BaTh MPOU3BOJHYIO JIJISl UCCIAEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAWTh HanOoJbIIee U HANMEHbIIEE 3HAUCHUS (PYHKIIMH HENPEPHIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh IPOU3BOJHYIO JUIS HAXO0XKICHHUsS HAWIY4dlIero peuIeHUs B
NPUKIAIHBIX, B TOM 4YHMCJIE€ COLUMAJIbHO-D)KOHOMHYECKUX, 3ajadax, s
ompeseNeHus CKOPOCTH M YCKOPEHHs Ipoliecca, 3aJaHHOTO (OpMyJoN wiu
rpadukom;



CBOOOJTHO ONEPHPOBATH TOHATHUSAMHU: TIEPBOOOpA3HAs, OINPEACIEHHBIN
WHTErpajl, HAXOAWTh IMEPBOOOpA3HBIC JJIEMEHTAPHBIX (PYHKIUNA U BBIUUCIATH
uHTerpan no gpopmyie Herotona-JIeibuuna;

HAXOJUTh TUIOLIAIU TJIOCKUX (PUTYP U 00BEMBI TEJ C TOMOIIbIO UHTETpaa;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIMPOBAHUM HA TPUMEPE
coctaByieHus TuddepeHITNATBHBIX YPABHCHHUI;

pelars NPUKIIAJHbIE 3a4a4d, B TOM YHCIE COLHAIBHO-DKOHOMUYECKOTO U
¢bu3rUecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOr0 aHaJn3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

HanmeHoBaHMe pa3/ie/ioB U TeM
NPOrpamMMbl

MHO0XeCTBO NE€HCTBUTEIbHBIX YHCEIT.
MHorounensl. PainoHanbHble ypaBHEHUS
1 HepaBeHCTBA. CUCTEMBbI IMHEUHBIX
YpaBHEHUU

Oynkuu v rpaduku. CteneHHas
GYHKIUS C LIETBIM MTOKa3aTeIeM

ApudpmeTnuecKkuii KOpeHb N-0i CTENEHHU.
WppanmonanbHble ypaBHEHUS

[Toka3zarenbHas ¢pyHkuus. I[lokasarenbHble
YpaBHEHHUS

Jlorapudmuaeckas GyHKITHS.
Jlorapugmuueckue ypaBHEHHSI

TpuroHomeTprudecKue BbIPAKEHUS U
YpaBHEHUs

ITocnemoBaTenbHOCTH U nporpeccuun

HenpepsiBabie pynkiuu. [IponsBoanas

[ToBTOpenwue, 060061IeHNE,
cUCTeMaTHU3alus 3HaHuU

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

KoanuyecTBo 4acoB

Bcero

24

12

15

10

18

22

10

20

136

JyekTpoHHbIE (HU(PPOBBIE)
o0pa3oBaTe/bHbIE PeCypChl

* Komnekuuu nudpoBbIx 00pa3oBaTeIbHBIX
pecypcoB Sdamgia, PerryBIIP, Sknacc

* Kosnexkuuu udpoBbix 00pa3oBaTesibHbIX
pecypcoB Sdamgia, PerryBIIP, fxnacc

* Kosnexkuuu nudpoBbix 00pa3oBaTesbHbIX
pecypcoB Sdamgia, PerryBIIP, fxnacc

» Komekmuu mudpoBbIx 00pa3oBaTeIbHbIX
pecypcoB Sdamgia, PemryBIIP, Sxmacc



11 KITACC

No i/ HanmeHnoBaHue pa3jieiioB U TeM KosnuecTBo yacos DJIeKTpOHHbIe (LM (ppoBbIE)
en/n
NPOrpamMMblI Bcero o0pa3oBaTe/IbHBIC PECYPChI

UccnenoBanue GyHKINHA ¢ TOMOIIBIO

. 22

MIPOU3BOJHON

» Komnekmuu nudpoBbix 00pa3oBaTeIbHbIX
[TepBooOpazHast 1 UHTETpa 12 5

pecypcoB Sdamgia, PemryBIIP, Sxmacc
['padviku TPUTOHOMETPUUECKUX (PYHKITHIA. 14
TpuronomeTpuyeckre HEpaBeHCTBA
HppanmonanpHble, OKa3aTENbHbBIE U 24
JorapudMuuecKre HepaBeHCTBa

 Komnekmuu mudpoBbIx 00pa3oBaTeIbHBIX
KommuiekcHble yncna 10 .

pecypcoB Sdamgia, PemryBIIP, Sxmacc
HarypanbHble u nienble yncia 10
Cucremsl pallmoHAIIbHBIX,
HppaloOHAIIbHBIX NTOKA3aTEIbHBIX U 12
Jorapu(MUUECKUX ypaBHEHUIN

 Komnekmu mudpoBbIx 00pa3oBaTeIbHBIX
3ajauu ¢ mapameTpamMu 16 :

pecypcoB Sdamgia, PemryBIIP, Sxmacc
[ToBTOpenue, 06001IeHNE, 16

cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 136



YYEBHO-METONYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

» Maremaruka: anrebpa v Hadajia MaTeMaTHYECKOT0 aHaIu3a, FTeOMETPHSI.
Anrebpa 1 Havajla MaTeMaTH4YeCcKoro anaiausa (B 2 yactax), 11 kimacc/ Yacts 1:
Mopakosuu A.T'., Cemenos I1.B.; Yacte 2: Mopakosuu A.I'. u npyrue; noa
penakiueir Mopakosuuda A.I'., O01IecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«MOILl MHEMO3M1HA»

METOANYECKHUE MATEPUAJIbBI VIS YUUTEJA

e A.I'. Mopakosuy, E.E. Tynpunnckas Anredpa, TecTsl

e A.I. Mopakosuu, Anredpa 10-11, MeTonuueckoe mocoOue it yauTest

e Aunre6pa. CamoctostenbHbie paboThl 11t 10-11 kmacca 06meodpa3oBaTeIbHBIX
yupexnaenuit/JI.A. Anekcannpona; noa pea. A.I.Mopakosuya.-3-e u3z., nepepao.-
M.:Muemosuna, 2007.

e KOHTpOJBHBIE 1 CAMOCTOSTEIbHBIE pa0OTHI IO anredpe: 8§ kimacc k yueOnuky A.T.
MopaxoBuua «Anredpa. 10-11 kmacey» / M.A.Ilonos -3-e uza., nepepad. u ngomn. — M.:

Uz nmarensctBO «OK3amen», 2011.

e MopakoBuu A.I'. Anrebpa. 7-9 kmaccel. TecTsl miis yyanmxcsi 001eo0pa3oBaTeIbHbIX
yupexnenuit / A.I'. Mopakosuu, E.E. Tynmpumnckas. — 7-e usn., mepepad. — M.:
Muemosuna, 2008.

e JL.A. Anekcannpona. Anreopa. Korarponbasie padotsl / mox pea. A.I'. Mopakosuya

e Epmosa A.Il., T'ono6opoasko B.B., EpmoBa A.C. CamocTosTenbHblE U KOHTPOJIbHbIE
paboter mo anredpe u reomerpun s 10-11 xkmacca. — M.: Mnekca, XapekoB: ['umHazus,
2006.

e AnreOpa: JlomoNHUTENbHBIE TJIaBBl K MIKOIbHOMY y4eOHuky 10-11 xim.: yue6. mocoOue
JUIA yYalIuxcsl MK. M KI. ¢ yrayOn. usydeHuem marematuku / Maxkapeiae O.H.,
Munmiok H.I'.; mox penakumeii I'.B.[lopodeesa. - 5-¢ uza. - M.: IIpoceemenune, 2004.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

e Komrekuu mudpoBeix 00pazoBatenbHbIX pecypcoB Sdamgia, PemryBIIP, Sknacc,

e Enunas xomnexius uppoBbix oOpa3oBaTenbHbIX pecypcoB (http://school-
collection.edu.ru/)

e DiexTpoHHOe mocodue «PyHKIU»

e DnekrporHoe nocoone YMK "XKupas Marematuka"
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