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MNOACHUTEJBHASA 3AIINCKA

VYueOHblit Kypc «AnreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOiiero oOpa3oBaHUs, MOCKOJIBbKY, C OJHOMI
CTOPOHBI, OH 00eCIeurnBaeT HHCTPYMEHTAIbHYIO 0a3y JJIsl U3y4eHUs BCEX €CTECTBEHHO-HAYUHBIX
KYpCOB, a C JPYroil CTOPOHBI, ((OPMUPYET JIOTUIECKOE B A0CTPAKTHOE MBIIIICHHE 00YJarOIuXCs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHMS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTH M JPYrMX JIHUCUUIUIMH. B paMkax maHHOro ydeOHOro Kypca oOOydaroluecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTOpas (GOopMyIHpyeT CBOU
JOCTIDKEHUS] B MAaTEMaTHYEeCKOl Gopme.

VY4eOHblil Kypc anredpsl W Hayall MaTeMaTHUECKOTO aHAIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIIEITHOTO OBJIa/ICHUs 3aKOHaMU (DU3UKH, XUMHUH, OMOJIOTUH, TOHUMAaHHsI OCHOBHBIX TE€HCHIIUN
pa3BUTHS PKOHOMHUKH U OOIIECTBEHHOH >KH3HM, MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIHOJB30BATh WX JUIS JAIbHEHIIEro
00pa3oBaHUs U B MOBCETHEBHON XHU3HU. B TO e Bpems oBJaieHHe aOCTPaKTHBIMHU M JIOTHYECKH
CTPOTMMH KOHCTPYKLHUSMHU aJreOpbl U MAaTEMAaTUYECKOTO aHajIn3a pa3BUBACT YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTb, OKA3bIBaTh YTBEPKACHHS C TOMOIIBIO HHAYKIIUU
U paccyXJaTh JeAYKTUBHO, HCIOIb30BaTh 00OOIICHHE U KOHKPETU3AlNI0, a0CTparupoBaHue U
aHaJIOTHIo0, GOpMHUPYET KpEeaTUBHOE U KPUTUIECKOE MBIIIIJICHUE.

B xone um3yueHus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIM3a»
oOydaroruecsi TOJMy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
MOCTPOCHUS MaTEeMaTHYeCKHX MOJIEJeH pealbHbIX CUTYyalluid, WHTEPIPETalrud MOTy4YEeHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ MPUMEPAMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPHUPOJE, HAyKe U
HCKYCCTBE, C BBIJIAIOLIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHblii Kypc o0iagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIiA
peanu3yercsi Kak depe3 y4yeOHbIH MaTepual, CIOCOOCTBYIOIIMN (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U yepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromei
NPOJOKUTEIPHON  KOHUEHTPAallMd  BHUMAaHMs, CaMOCTOSTENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YECHHBIN pe3ynbTar.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOrO aHalu3a JIeXKHUT
JeSITeIbHOCTHBIN MPUHIUI O0yUEeHUSI.

B cTpykType yueOHOrO Kypca «Anredpa 1 Hauajga MaTeMaTUYeCKOro aHaJIN3a» BbIICIICHbI
CJIEAYIOIINE CO/EP)KATEIbHO-METOJMUecKue JIUHUU: «Yucna u BblUMCIEeHUs», «DyHKIUM U
rpadukny», «YpaBHEeHUs U HepaBeHCTBay, «Havaa MaTeMaTu4yeckoro aHaau3ay, «MHOXeCTBa U
Joruka». Bce ocHOBHBIE COZIepKaTEIbHO-METOANYECKHE JTMHUY U3Yy4al0TCs Ha MPOTSHKEHUH JIBYX
JeT 00y4YeHusl Ha YPOBHE CpeHero o01iero o0pa3oBaHmsl, €CTECTBEHHO JIOMOJIHSS IPYT Apyra u
MOCTENIEHHO HACHIIAasiCh HOBBIMH TeMaMM U pa3aenamu. [laHHbIM yd4eOHBIH Kypc sBIseTcs
MHTETPAaTUBHBIM, MOCKOJbKY OOBEIUHSET B ceOe cojep)KaHHe HECKOJIBKMX MaTeMaTHYeCKHX
JTUCIUIUINH, TAKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUECKUN aHaIN3, TEOpUs MHOXKECTB,
MaTemaTtuueckas Joruka u apyrue. Ilo mepe Toro kak oOydaromuecs OoBiIaJeBaloT Bcé Ooiee
MIMPOKMM MaTEeMaTUYEeCKUM almapaToM, Yy HHUX [OCJeI0BaTelbHO (OpMHUpPYETCsS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTHh MaTEMaTUYECKYIO MOJIENb PEaIbHONW CUTyalluH, IPUMEHATh
3HAaHUA, TIOJY4YEHHblE NpPH H3YUYEHUH Y4eOHOro Kypca, Uil PpELIEHUS CaMOCTOSITEIbHO
chopMyTUpPOBAaHHON MaTEMaTHYECKOM 3a7ja4H, a 3aTe€M HHTEPIPETHPOBATH CBOM OTBET.

ConeprxaTenbHO-MeTOANYeCKast TUHUSA «HKca 1 BBIYUCICHU» 3aBepiIaeT (OpMUPOBAHUE

HaBBIKOB MCHOJIb30BaHMS JCHCTBUTEIBHBIX YHuCCJil, KOTOpPOC OBbLIO HAYaTO Ha YPOBHE OCHOBHOTI'O
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obmero obpazoBanus. Ha ypoBHe cpemnero obmiero oopazoBanus 0co00€ BHUMaHUE yIEISIETCS
(I)OpMI/IpOBaHI/IIO HaBbBIKOB pallMOHAJIbHBIX BBI‘IHCHCHHP'I, BKIIIOYAKOIIHUX B CG6$I HUCIIO0JIBb30BaHUC
Pa3InYHbIX q)OpM 3alMCu 4uciia, yYyMCHHUC [CJIaTb MNPUKHUIKY, BBIIIOJJHATH HpI/I6JII/I)KéHHBI€
BBIUMCJICHUSI, OLIEHUBATh YMCIIOBBIE BBIpaXKEHUS, paboTaTh ¢ MaTeMaTUYECKUMH KOHCTaHTAMHU.
3HaKOMbIE 00y4YaIOUIMMCSI MHOXKECTBA HATYPAJbHBIX, 1[EJIbIX, PALIMOHAIBHBIX U JEHCTBUTEIbHBIX
YHUCCJI OOIIOJIHAKTCA MHOXKCECTBOM KOMIIJIICKCHBIX YHUCCII. B KaXJI0M H3 3THX MHOXKCECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My crenu(uyeckue 3aJa4u U OIEepaliu: JeJIeHUe Halelo,
ONEpUPOBAHUE OCTaTKaMH HAa MHOKECTBE LIEJBIX YHCEN, 0COOble CBOMCTBA pallOHAIbHBIX U
UPpALMOHATIBHBIX YKCeN, apu(METHUYECKHE ONepalliy, a TAK)Ke U3BJICUCHUE KOPHS HATYpaJbHOM
CTETIEHH Ha MHOXKECTBE KOMIUIEKCHBIX uucelsl. biaromapst mocienoBaTelbHOMY pPaCIIMPEHUIO
Kpyra HUCHOJIb3YCMbIX YHCCI U 3HAKOMCTBY C BO3MOKHOCTSAMHU UX HNPHUMCHCHUSA Ui PCUHICHUA
pa3IMyHBIX 337a4 (popMHpyeTcs MpeAcTaBIeHUE O eAMHCTBE MaTeMaTHKU KaK HAyKU U €€ poJid B
MOCTPOCHUU MOJIEJIeH pealbHOTO MHPA, IIUPOKO UCIOIB3YIOTCS 0000IIeHHE U KOHKPETH3AIHA.

Jluaus «YpaBHEHUS M HEPAaBEHCTBA» peall3yeTcs Ha MPOTSHKEHUH BCEro OOy4YeHHs Ha
ypOBHE cpenHero oOmero o0pa3oBaHUs, IOCKOJIBKY B KaxaoMm paszaene I[Iporpammsl
MPEeyCMOTPEHO pEellIeHuEe COOTBETCTBYIOIIUX 3ajad. B pe3ynbpTare oOywaroniyecsi OBIaJeBalOT
pa3IMYHBIMM  METOJaMH PpEUICHHS pPalMOHANBHBIX, HWPPALUOHANBHBIX, IOKA3aTEJbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3a1ad,
COACpKAIIMX IMMapaMCTPhI. HOJ’IyLIeHHI)Ie YMCHHUA HIHMPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
GbyHKIMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PEIICHUH NMPUKIAIHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJBIINX U HAMMEHBIIUX 3HaYeHUi GyHKiuu. [lanHas comepkareiabHas TUHUS BKIIOYAET B
ce0s1 Tarkke (GOpPMHpPOBAHWE YMEHHUH BBINONHATH Pacd€Thl MO Qopmynam, Mpeodpa3zoBaHUs
PpaluOHAJIbHBIX, UPPAIUOHAIIBHBIX U TPUTOHOMETPUUCCKHUX BLIpB,)KGHHfI, a TaKxXe BBIp&)KCHHfI,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOIUT JalibHElllee pa3BUTHE AITOPUTMHYECKOTO U aOCTPAaKTHOIO  MBIILICHUS
oOyJarouxcsi, OpMHUPYIOTCS HABBIKH JIEYKTUBHBIX PACCYKICHHUM, padOThI C CUMBOJIbHBIMU
dbopmamu, TIpeCcTaBICHNUs] 3aKOHOMEPHOCTEH M 3aBHCHUMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI JJISl PELICHHs MPAKTHUYECKUX M €CTECTBEHHO-
HaYYHBIX 3aJa4, HarJsAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopnepxaTenpHO-MeToANYeCcKast TUHUS «DYHKIUK U TpaQuKH» TECHO TEPEIUIeTaeTCsl C
JIPYTUMH JJHHASIMHA Y9€0HOTO Kypca, TOCKOIBKY B KAKOM-TO CMBICIIE 33/1aET MOCIIEI0BATEILHOCTD
u3ydeHuss Martepuana. l3yyeHwe cCTemneHHOW, TIOKa3aTeNbHOM, Jorapupmuueckod u
TPUTOHOMETPHUUYECKUX (DYHKIHI, UX CBOMCTB M IpaUKOB, HCHIOIb30BaHNE QYHKIMN JUIs peIIeHHs]
3a/1a4 U3 IPYyruX y4eOHBIX MPEJAMETOB U PEAThHOM KU3HHU TECHO CBSI3aHO KaK C MATEMAaTHUYECKUM
AQHAJIM30M, TaK U C pelIeHHEeM ypaBHEHHH 1 HepaBeHCTB. [Ipu aTOM GoJbII0€ BHUMAHUE YAETIAETCS
(bopMHpPOBaHUIO YMEHHSI BBIpaXKaTh (hOpMyIaMH 3aBUCUMOCTH MEX/y Pa3IMUHbIMU BETUUYNHAMH,
UCCIIeIOBaTh MOJy4YeHHble (YHKIMH, CTPOUTh UX rpadukd. Matepuas 3Toil conepkaTeabHOR
JIMHUHW HACJICH HAa Pa3BUTHC YMGHI/II\/’I W HAaBBIKOB, ITO3BOJIAIOIIHNX BBIPAXKATh 3aBUCUMOCTU MEXKOY
BEJIMYMHAMU B pa3IU4HON (opMe: aHaIUTHUYECKOl, rpapuueckoil u cioBecHol. Ero mzyuenue
CHOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETHU3AI1H, UCTIOJIb30BAaHHUIO aHAIOTUH.

ConepxatenpHas auHAsA «Hadana mareMaTHUecKoro aHajln3ay TO3BOJISIET CYIIECTBEHHO
paCcinpUTh KPYT' KAK MAaTEMATHYCCKUX, TaK U IIPUKIIAJIHBIX 3aaa4, JOCTYITHBIX O6yanOIHHMC${, TakK
KaK y HHUX MOSIBJIIETCSI BO3MOXXHOCTb CTPOUTH IpaUKH CIOXKHBIX (DYHKIHH, OompenensTh UX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHUS, BBIUUCIATE TUIOMEAAN GUryp u oObEMBI Tel, HAXOAUTh
CKOPOCTH W YCKOpeHHs TporeccoB. [laHHas cojaepkaTenbHasi JHHHUS OTKPBHIBAET HOBEIC

3



BO3MO>KHOCTH ITOCTPOCHHSI MATEMATHYECKUX MOJIEIIEH PEANIbHBIX CUTYalLUil, IO3BOJIAECT HAXOIUTh
HaWIy4lllee pEIIEHUE B MPUKIAJAHBIX, B TOM YHUCIE COLHAJIbHO-DKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTHYEeCKOrO aHaJIM3a CIOCOOCTBYET Pa3BUTHIO abCTPAaKTHOTO,
(opMabHO-JIOTNYECKOI0 U KPEaTUBHOI'O MBILIUIEHUS, (JOPMUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBJIEHUS] 3aKOHOB MAaTeMaTHKU B HaykKe, TeXHHKEe M HcKyccTBe. OOyuaromuecs y3HAIOT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYyYCHHBIX B XOJ€ Pa3BUTHS MAaTEeMaTHUKU KaK HAayKh, U 00 HX
aBTOpax.

CopnepxaTtenpHo-MeToAuYeCcKass JMHUA «MHOXecTBa M JIOTMKa» BKJIIOYaeT B ce0s
JJIEMEHTBl TEOPUM MHOMKECTB M MAaTEMaTU4YECKOW JIOTUKH. TeopeTHKO-MHO)KECTBEHHBIC
IIPEJICTaBICHNs] IPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKM M IpejulararoT Haubosee
YHUBEPCAJBHBIN $3bIK, OOBEIUHSIONIMNA BCE pa3feibl MAaTeMAaTUKU M €€ MPHIOKCHHH, OHH
CBA3BIBAIOT Pa3HbIC MATEMAaTUYECKUE TUCLUIUIMHBI U UX IPWIOKEHUA B equHOe 1enoe. [loatomy
BRXHO JIaTh BO3MOXHOCTh OOy4arolleMycsl MOHHUMAaTb TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEMATHUKH U UCII0JIB30BATh €0 JIUIsl BBIPAXKEHUS CBOMX MbICIIEH. /[pyrum BaxkKHbIM
IPU3HAKOM MaTeMaTUKU KaK HayKu CcleAyeT IMpU3HaTh CBOMCTBEHHYIO €l CTpOrocTb
000CHOBaHUH U CJI€I0BAaHUE OIPEACIEHHBIM MPaBHIIaM IIOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C JJIEeMEHTaMU MaTeMaTU4YeCKOM JIOTMKH CHOCOOCTBYET Pa3BUTHUIO JIOTMYECKOIO MBIIIJICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYXKICHHS Ha OCHOBE JIOTMYECKHMX IIPaBHII,
(dbopMupyeT HaBBIKM KPUTUYECKOTO MBIIIJICHUS.

B yueOHOM Kypce «Auredpa n Hayaja MaTeMaTHYECKOI0 aHaIM3a IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOJEIMPOBAHUS, KOTOpPble IPHU3BaHbl CHOCOOCTBOBATH (HOPMHUPOBAHUIO
HAaBBIKOB [TOCTPOECHUSI MOJIETIEH PEeabHBIX CUTYyallMi, UCCIEA0BAHUS 3TUX MOJEIEH ¢ MOMOILBIO
ammapara aiareOpbl U MaTeMaTH4YecKOro aHaln3a, WHTEPHPETAIllMH IOJYYEeHHBIX pPEe3yJbTaToB.
Takue 3amaHus BIUIETEHBl B KaXAbIM U3 Pa3fesloB IIPOrpaMMBbl, MOCKOJIBKY BEChb MaTepHall
y4eOHOro Kypca ILIMPOKO HCIOJIb3YyeTcs s pelleHHs] NpUKIaaHblX 3ajnad. [Ipu pemenun
peaJIbHBIX MPAKTUYECKUX 3aa4 00y4daroluecs pa3BUBatOT HaOI0JaTeIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, abCTparupoBaTbcs, UCIOIb30BaTh aHAIOTHIO, 00001IaTh 1 KOHKPETU3UPOBATh
npobnemy. JlesTenpHOCTh 1O (OPMUPOBAHMIO HABBIKOB pEIIEHUS NPUKIAAHBIX 33734
OpraHusyercss B TIIpollecce M3Yy4YeHHs BceX TeM YydeOHoro kypca «Anrebpa u Havana
MaTeMaTUYeCKOT0 aHaJIu3ay.

Ha u3yuenue yuebHOro Kypca «Anredpa u Hauyajga MaTeMaTUYECKOT0 aHAIN3a» OTBOIUTCS
272 gaca: B 10 kmacce — 136 yacoB (4 yaca B HEZEIIO).



COAEPXKXAHUE OBYUEHUA

Yuciia 1 BLIYUCICHUA

Panyonanenelie uncia. OOBIKHOBEHHbIE U JECATUYHbBIE APOOU, MPOLEHThI, OECKOHEUHbIE
nepuojuyeckue apodu. Ilpumenenue apoGeil 1 MPOLIEHTOB JUIsl PEIIeHUs IPUKIIAJHBIX 3aa4 U3
Pa3JIMYHBIX OTPACJICl 3HAHUMN U PEATbHON KU3HU.

JleiicTBuTenbHbIe YKcna. PalmoHanbHBICE M WppallMOHAIBHBIC YHcla. ApuMeTHuecKue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YMCIaMH. MOAyib AEHCTBUTEIBHOIO YMCIAa U €r0 CBOMCTBA.
[TpubnnxKEHHBIE BBIUMCIEHUS, [paBWIAa OKPYIVIEHUs, INPUKUAKA M OLEHKAa pe3yibTara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasateneMm. bunom Heiotona. Mcnonp3oBanue nmoaxosimei popmbl
3alACU ACUCTBUTEIBHBIX YUCEI Ul PEILIEHUS IPAKTUYECKUX 3a7a4 U IPEJCTABICHUS JAHHBIX.

Apudmerndeckuii KOpeHb HATYypaIbHOM CTETICHU M €T0 CBOMCTRBA.

CreneHb ¢ palMOHANBHBIM TOKa3aTelieM M €€ CBOMCTBA, CTENEHb C JACHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalibHbIE JIOrapu(MBbI.

CuHyC, KOCMHYC, TAHI€HC, KOTAaHI'€HC YMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUsI M HEpaBEHCTBA

ToxknaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHUsI U ypaBHEHUs-CIIeICTBUA. HepaBeHCTBO, pellleHne HEPABEHCTBA.

OCHOBHBIE METO/Ibl PELICHHUS LIETIbIX U JPOOHO-pAllMOHANIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorowieHsl OT OTHOW NEpeMEHHOM. JleIeHne MHOTOYJIEHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
be3y. MHorowIeHs! ¢ 1ieinpiMu kKoddduruenramu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAECPIKAIINX CTEIICHU U KOPHH.

HppanmonanbHble ypaBHeHUA. OCHOBHBIE METObI PELICHHS HPPALMOHAIBHBIX YPABHEHHM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEIbHBIX YPAaBHEHHUI.

[Tpeobpa3zoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI pPELICHHs JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue (opmynsl. [Ipeobpa3oBaHue TPUTOHOMETPUUECKHUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKUX YpaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua CUCTEMBl JIMHEWHBIX YpaBHEHMM.
Onpenenurens MaTpuipl 2X2, €ro reOMETPUYECKHH CMBICI M CBOWCTBA, BBIUMCIIEHHE €r0
3HA4YEHMS, IPUMEHEHNE OINPEICIIUTENS I PEIICHHs] CUCTEMbI JIMHEHHBIX YpaBHeHMN. Pemenue
MIPUKJIAHBIX 3a/1a4 C IOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHMI. McciienoBanne MocTpOeHHON
MOJIEIIN C TOMOILBIO MAaTPUIL] U ONIPEACIIUTEIIEH.

IlocTpoeHre MaTeMaTHYEeCKUX MOJEIECH peaJbHOM CUTyallUH C IOMOILBI0 YPaBHEHUN U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKUX 3a1a4 U 3a/1a4
U3 pa3IMyYHbIX o0JacTel HayKU U pealbHOM JKU3HHU.

DOyHKUUH U rpaduKu

OyHkus, crnocodbl 3anaHus (QyHkiuu. B3anmuo obOpatHble ¢yHkiuu. Komnosunwms
byukuuil. ['padux pynkumn. DnemeHTapHble Tpeodpa3oBaHus rpadukoB GyHKINH.

Ob6unacTp onpeneneHuss 1 MHOKeCTBO 3HaueHUW ¢yHkiuu. Hynu ¢ynkuuu. [Ipomexyrku
3HaKonocTosHcTBa. UETHble M Heu€THble QyHKUMU. [lepuognueckue ¢ynkuuu. IlpomexyTku



MOHOTOHHOCTH (yHKIMU. MakCuMyMbl 1 MUHMUMYMb! (QyHKIuu. Hanbomnbinee 1 HauMeHbIee
3Ha4YeHUs (PYHKIUU Ha IPOMEKYTKE.

JluHeitHast, KBaApaTUIHAS U IPOOHO-THHEHHAS PYHKIMH. DIIEMEHTApPHOE UCCIICIOBAHUE U
HOCTPOCHUE UX I'PaPHKOB.

CrenenHas (yHKIMsS C HAaTypaJbHbIM M LieJbIM Ioka3areneM. EE cBolicTBa u rpaguk.
CpoiicTBa 1 rpaduK KOpHA N-OM CTeneHW Kak (YHKIMM OOpaTHOM CTENEHH C HATypajJbHBIM
[IOKAa3aTeJIEM.

[Toka3zarenbHas u gorapupmuueckas GyHKIUH, UX cBOMCTBA U rpaduku. Vcnonb3oBanue
rpa¢ukoB PYHKITUH AJI1 PEIICHUS YPAaBHCHUM.

TpuroHomerpudeckas OKpPYKHOCTb, OIPEACICHUE TPUTOHOMETPHUUECKUX (YHKLIUH
YKCJIOBOTO apryMeEHTA.

@OyHKIMOHANIbHBIE 3aBUCUMOCTH B PEJIbHBIX Ipolieccax U siBieHUsX. ['paguku peanbHbIX
3aBUCUMOCTEM.

Havyana maTeMaTH4eCcKOro aHajaiu3a

ITocnenoBaTeabHOCTH, CIIOCOORI 3a1aHUsl OCIeq0oBaTeIbHOCTEH. MeTo L MaTeMaTHYECKOT
UHAYKIMA. MOHOTOHHBIE M OTPaHUYEHHBIE IIOCIEA0BAaTENbHOCTH. VCTOpUS BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHaJIM3a Kak aHaJln3a OECKOHEYHO MaJIbIX.

Apudpmernueckas U reoMerpuueckas —mporpeccud. beckoHeyHO — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOLIEH reoMETpUYECKOW MPOrpeccu.
JIuHelHbII W DKCHIOHEHLHMANbHBIA pocT. Yucno e. Dopmyna CIOXKHBIX IPOLECHTOB.
Hcnonp30BaHne IPOrPECCUM JUIs PELICHUs] PEAJIbHBIX 3aJa4 IPUKIAJIHOTO XapaKTepa.

Henpepsisabie GyHKIMy 1 ux cBoicTBa. Touku pa3psiBa. ACUMITOTHI IPaUKOB ()YHKITHHA.
CpoiicTBa (hyHKIMIT HENPEPHIBHBIX HA OTpe3Ke. MeTo/l MHTEPBAJIOB JIJIsl pEIICHUS] HEPaBEHCTB.
[TpruMeHeHHEe CBOMCTB HEMIPEPBIBHBIX (YHKLUHN JUIsl peLeHHs 3a1au.

ITepBas u BTOpas npousBoaHble GyHKIUHU. OnpeaeseHue, reOMeTpUIecKuil U GU3NIeCKuit
CMBICJI IPOU3BOIHOM. Y paBHEHHE KacaTelbHOH K rpaduKy (yHKINH.

[TpousBoaHbIe 3neMeHTapHbBIX QyHKIMNA. [Ipon3BoiHAsS CyMMBIL, IPOU3BEICHUS, YACTHOTO U
KOMITO3ULIUHN (PYHKITUH.

MmuoxecTBa H JIOTHKA

MHOXeCTBO, Omepalvy HajJ] MHOXECTBAMU M WX CBOMcTBa. Jlnarpammel Ditiepa—BenHna.
[IpMeHeHre TeopeTMKO-MHOKECTBEHHOI'O amnmnapara i ONUCaHHUs pealbHBbIX MPOIECCOB U
SBJICHUH, TIPU pEIIEHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO  MaTeMAaTH4YeCKOro  OOBEKTa,  CIIEACTBHE,
JI0Ka3aTeNNbCTBO, PABHOCHIIbHBIE YPABHEHHUS.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA "N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJIYBJIEHHBIA YPOBEHBb) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpa’aaHCKOro BOCIUTAHMS:

c()OPMUPOBAHHOCTh ~TPAKIAHCKOW MMO3UIUU  OOYYArOIIeTroCcsl KaKk AaKTUBHOTO U
OTBETCTBEHHOT'O HWJIE€HAa POCCHUHCKOro OOIEeCTBa, MPEACTABICHHE O MaTEMaTHYECKHX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpPakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON WICHTHYHOCTH, YBAXKEHUS K MPOIIJIOMY U
HACTOAILEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOIICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCMOJIb30BAHUE ITUX JOCTH)KEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKHM U JEATEIbHOCTBIO YYEHOIO, OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOCHHUE
YCTOHYHUBOTO OyIyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUast ICTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PaCCyKICHHM, BOCIPUUMYMBOCTh K MAaTEMAaTHYECKHM acleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOopMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEXKUM 3aHATHIA U OTAbIXA, peryisipHas (pusnveckast akTHUBHOCTb ),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
npoecCHOHANBEHOM JEesTeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W pearru30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0pa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh JKOJIOTMUECKOW KYyJIbTYphl, TOHUMAaHWE BIUSHUS COIHUAIBHO-
SKOHOMHMYECKHX IMPOIECCOB HAa COCTOSIHUE MPUPOAHOM M COIMAIBHOM CpEellbl, OCO3HAHUE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS Ha TPUMEHEHNE MaTEMaTHUYECKHUX
3HAHM IS pEIIeHU 3a7a4 B 00J1aCTH OKPY>KaoIel cpeibl, IIaHHPOBAHUE MTOCTYIIKOB U OIEHKU
WX BO3MOXKHBIX TTOCJICJICTBUM JIJISI OKPYXKAIOIIEH CPEJIbl;
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8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MAaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJIOBEYECKOU NESATEIIbHOCTH, 3TANOB €€ pa3BUTHUS M 3HAUMMOCTH JUISl Pa3BUTHS [IUBHIIM3ALINH,
OBJIaJICHHUE SI3bIKOM MaTeMaTUKH U MaTeMaTUYECKOU KyJIbTYpOU KaK CPeICTBOM MO3HAHUS MHPA,
TOTOBHOCTL OCYHICCTBJIATH IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIbHOCTE HHANBUAYAJIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBrble JJornueckue aeicTBuA:

BBISIBIIAIT M XapaKTEPU30BaTh CYIIECTBCHHBIC INPU3HAKH MaTEMaTHYECKUX OOBEKTOB,
MOHITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
YCTaHABIIMBATh CYIIECTBCHHBIN NpPH3HAK KIACCU(PUKANNUA, OCHOBAHUSA Ui 000OIeHUs u
CpaBHEHUS, KPUTEPUHU ITPOBOJIMMOI'0 aHAJIN3A,

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHBIC U
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUUs B (pakTax,
JMaHHBIX, HAOMIONEHHUSIX U  YTBEPXKICHHUSIX, TMpeuiaraTb KPUTEpUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA,

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUCHH M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MPOBOAMUTH CAMOCTOSATEIBHO JI0KA3aTeIhCTBA MATEMATUYECKUX YTBEPXKICHUH (TIpSIMbIE U OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHI U  KOHTPHPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXCHHSI U BHIBOJIBI;

BbIOMpATh CIIOCO0 pelieHns yueOHoH 3a1auk (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHMUS,
BbIOMpaTh HanOoOIee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTelbCKHE JeiiCTBHS:

MCIIOJIH30BaTh BOMPOCKHI KaK MCCIIEOBATEIHCKUM HHCTPYMEHT TTO3HaHUS, (OPMYIUPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHEe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHHS, IPOIECCA, BBIIBICHHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENNLHO (OPMYITUPOBATH 000OIIEHUSI U BBIBOJBI MO PE3yNbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJOB U
00001IeHNI];

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa HA BOMPOC M JIsI
pEIIeHUS 3aa9H;

BbIOMpaTh WHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHAJIU3UPOBATh,
CUCTEeMATU3UpPOBAaTh U HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3IUYHBIX BHIOB U  (QopM
MPE/ICTABJICHHS;



CTPYKTYPHPOBATh HH()OPMAILIUIO, TIPEJICTABIIATH €€ B Pa3IMYHBIX (hopMax, HIUTIOCTPHPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelcTBUS

O0menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJICHHS B COOTBETCTBHHM C YCIOBHSAMH M IICIISIMHU
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W IMHCHhMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUS 110 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTB HOqueHHBIfI pe3yﬂLTaT;

B XOJIe OOCYXICHHSI 3a/J1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXTaeMON TEMbI, TPOOIEMBI,
pelaeMoi 3a/1auu, BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA MOWCK PEIICHHMS, COMOCTaBIATh CBOU
CYXKICHHS C CY)KICHUSAMH JIPYIMX YYaCTHHUKOB JHajora, oOOHapyXHBaTh pPa3jiMude U CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMyITUPOBATH PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpeIlCTaBJ'IHTB pe3yJII)TaTI)I pemeHI/m 3aJda4u, BKCHepI/IMCHTa, HCcCJIe10BaHUsA, HpOCKTa,
CaMOCTOSITENILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YIETOM 3aj1a4 MPE3CHTAIMU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBIISITh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpAaTh CIOCOO pElIeHUs ¢ y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIa/IETh HaBBIKAMH MO3HABATENBHON pedIeKCHU KaK OCO3HAHUSI COBEPILAEMbIX JEeWCTBUN
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysibTaTa pelleHns MaTeMaTHUeCcKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHUKHYTb IIPM PEIICHHH 3aJadd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yNbTATa IIEJIN U YCIOBUIM, OOBSACHATH MPUUYHHBI TOCTHKEHUS
WIA HEJAOCTWXKEHHMS pe3yJbTaTOB JEATEIbHOCTH, HAXOOUTh OIIMOKY, JaBaTh OLCHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
pelieHMH y4eOHBIX 3a/a4, NPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM DPabOTHI, pacrpenensTbh BUIbI paboT, JOrOBapHBAaTbCs, OOCYXIaTh
MIPOIIECC U PE3YNbTAT pabOThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNMNOBBIX (hopMax paboThl (00CyXkaeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» ¥ HHBIE), BBIITOJIHATH CBOIO YAaCTh paOOTHI M KOOPAUHUPOBATh CBOU ACHCTBUS C APYTUMH
YJIeHAMHA KOMaHbl, OLIEHWBAaTh KAayeCTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonmy oOyuenuns B 10 kiacce oOydaromuics TMONYYUT CIEAYIOIINE MPEIMETHBIE
pe3ysbTaThl 1O OTICIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCII0, OECKOHEYHas! MEepUOJUEcKast
IpoOb, MPOIEHTHI, UPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JCUCTBUTEIHHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

HIPUMEHSATH IpOOU U MPOLIEHTHI Ul PeLeHHs] IPUKIJIAIHbBIX 3a/1a4 U3 pa3IMYHbIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

NPUMEHATh TPUOIIKEHHBIC BBIYUCICHUS, NpaBWIA OKPYIJICHHS, MPUKUAKY U OICHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJIHO ONEpUPOBAaTh IOHATHUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OpMY 3alMCH JAECHCTBUTEIbHBIX YUCEN JUISl PELICHMs NPAaKTUYECKUX 3anad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJHO ONEPUPOBAThH MOHATHEM: ApUPMETUUECKUN KOPEHb HATYpaJIbHOM CTEINEHU;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJIbHBIM I10Ka3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: JIOTapudM dYucia, OECATUYHbIE M HaTypajbHbIE
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATHSIMHU: CHUHYC, KOCHUHYC, TaHI€HC, KOTAHI'€HC YHUCJIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ADKKOCUHYC U ApKTaHI'€HC YUCIOBOI'O apryMeEHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOXKIECTBO, YpaBHEHNUE, HEPABEHCTBO, PAaBHOCUJIbHBIE
YPaBHEHHUS U ypaBHEHUA-CIICICTBUS, PABHOCUIBHBIE HEPAaBEHCTBA;

OPUMEHATh pa3lM4YHble METOJbl PELICHHUS pPALMOHAIBHBIX U JAPOOHO-PALMOHAIbHBIX
yYpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM IMEPEMEHHOM, MHOTOYJIEH C
LEeNBIMU K03 (HUITMEeHTaMH, KOPHU MHOTOUWIEHA, IPUMEHSTh JeJIeHHE MHOTOUIEHA Ha MHOTOWIEH
C ocTaTKoM, TeopeMy be3y u Teopemy Buera i pemenns 3anay;

CBOOOZHO ONEpUpOBaTh MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero TreOMeTpPUYECKUH CMBICH, HCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Ui BIYUCIEHUS €ro 3HaUY€HUs, IPUMEHATh ONPEIEIUTEIN AJIs PEIICHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C INOMOIIBI) CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C MOMOUIIbI0 MAaTpull U
oTnpeAenuTeNel, UHTEPIPETUPOBATh MOTYYEHHBIN pe3yNbTar;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30oBaHusl BRIPaKEHUI;

BBIMOJIHATh ~ MIPE0Opa30OBaHUsl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoB i  NIpeoOpa3oBaHUs  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ ONEpPUpPOBAaTH  MOHATUAMHU:  HppAalMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMyasl i mpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUI;
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CBOOOJHO ONEpPUPOBATH IOHATHEM: TPUTOHOMETPHUYECKOE YypaBHEHHME, IPUMEHATH
HEo0XoauMbIe (OPMYIIBI TS PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICNIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTAaBIATH BBIPAKEHUS,
YPaBHEHMsI, HEpPaBEHCTBAa II0 YCJIOBUIO 3a/ayM, MCCIEeI0BaTh IIOCTPOCHHbIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
oOpatHble (QYyHKIUK, KOMMO3ULMs (PyHKIUH, rpaduk (QYHKIUH, BBIMNOJIHATH AJIEMEHTApHBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO ONEpPUPOBATH MOHATHSAMU: YETHBIE M HEUETHBIC (DYHKIUM, NEPUOTUYECKUE
(GYHKLINH, HPOMEKYTKM MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl W MHHUMYMBI (YHKLHH,
HauOOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNEe (DYHKITUU Ha IPOMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokaszareseM, rpaduk CTENeHHON (YHKLUMU C HAaTypajbHbIM U LEJbIM IOKa3aTelaeM, rpaduk
KOpHs N-0¥ CTeNeH!u Kak pyHKIUU 0OpaTHOH CTENEeHU C HaTypallbHbIM IIOKa3aTeIeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHas (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJTHO ONEpPHPOBATh MOHATUAMM: IOKa3aTellbHas M Jorapupmuueckass GyHKLUUHU, UX
CBO¥CTBA U IrpadMKu, UCIIOIb30BaTh UX I'padUKy JUIsl peLICHHs YpaBHEHUI;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YUCIIOBOTO apryMEHTa;

UCIMOJIb30BaTh Ipaduku (QyHKIMHM A7 UCClIeloBaHMs MPOLIECCOB M 3aBUCHUMOCTEH INpHU
peLIeHUH 3aJad U3 JPYruxX y4eOHbIX HPEIMETOB M pealbHOW KHU3HM, BbIpakaTh (opMylIaMu
3aBHCUMOCTH MEX/1y BETUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: apupMeTHUYecKas U TeoMeTpudecKas MpOorpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUUECcKasi MPOrPeccHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH JUTS PEHICHUS PEATBbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MNOHATHUSMH:  IOCIEJOBAaTENbHOCTh, CHOCOOBI  3a/1aHUS
M0CJIEeI0BAaTeIbHOCTENH, MOHOTOHHbBIE M OIpaHMYEHHBIE ITOCIIE0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: HEMpPEpBIBHBIC (YHKIMH, TOYKH pa3pbiBa rpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OINEpHpPOBATh MOHATHEM: (DYHKIMS, HENpepbiBHas Ha OTpE3Ke, NMPUMEHSTh
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOIHBIE (YHKIIHH,
KacaTesbHast K rpauKy QyHKIUY;

BBIYUCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO M KOMIIO3ULIMH ABYX (DYHKIIUH,
3HATh MPOU3BOIHBIC AIEMEHTAPHBIX (DYHKITHIA;

UCTIOJTF30BaTh TE€OMETPUUYCCKHIIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM ISl PEIICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEpalluy HaJl MHOXKECTBAMH;
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MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN allapat Ul ONMCAHUS PealbHbIX IPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 33]a4 U3 APYTHX y4eOHBIX MPEIMETOB;

CBOOOZHO OIEPUPOBATH IOHATUSMU: OIPENECIICHUE, TEOpEMa, ypaBHEHHE-CIIEICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpPaBHEHUS U
HEPaBEHCTBA.
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TEMATUYECKOE INTAHUPOBAHHUE 10 kaacc
CocraBuTesib: yunresab neppoi kpajanpukannonHon kareropuu Llapesa Haranbs BuranbeBna

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTte/ibHbIC
padoThI padoTshI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas GyHKIIHS C 12 1
LEJIBIM I10Ka3aTeIeM
3 ApudpmeTnueckuilt KOpeHb N-0W CTEIEHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
YpaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBabie pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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HOYPOYHOE IINTAHUPOBAHHUE

,I[GﬁCTBHTGJ'IBHBIMI/I qyuCjIaMHu

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Nen/m  Tema ypoxa Kontpoabubie IIpakTnueckue Aara unpporsIe
Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIEC
padoThI padoThI pecypest
MHOXecTBO, olepauuu HajJ MHOKECTBAMU
1 . 1 1 HERM
U UX CBOICTBa
2 Juarpammsl Diinepa-Benna 1 I nen
[IpuMeHeHne TeopeTUKo- 1 Hen
3 MHO>KECTBEHHOTO ammapara J1jsl peleHUs 1
3a1a4y
PanmonanbHble yncna. OOBIKHOBEHHBIE U 1 Hen
4 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
Panumonansabie uncia. OOBLIKHOBEHHEBIE U 2 Hen
) JECSITUUHbIE IPOOH, IPOLIEHTHI, 1
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
5 [Tpumenenue apobeli U NPOIEHTOB IS 1 2 Hen
pelIeHns MPUKJIaJHbIX 3a1a4
7 [Ipumenenue apoGeit U NPOLIEHTOB I 1 2 Hen
pelIeHs TPUKIaJAHbIX 3a7a4
8 [evictBuTenbHbIe yncia. PalmonaabHbIe U 1 2 Hex
MppALMOHATIbHBIE YHCIIa
9 Apudmerndeckue oneparuu ¢ 1 3 Hen
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Mopynp AE€MCTBUTEIBHOIO YHCIIA U €TI0

3 Hen

10 .

CBOMCTBa

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIA 3 Hen
11 OKpPYIJICHUS, IPUKUKA U OLICHKA

pe3yJibTaTa BEIYMCIECHUM

OCHOBHBIE METO/IbI PELICHHUS LIEbIX U 3 Hex
12 JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U

HEPaBEHCTB

OCHOBHBIE METO/IbI PELIECHHUS LIEbIX U 4 Hen
13 JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U

HEPaBEHCTB

OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U 4 "Hen
14 JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U

HEPaBEHCTB

MHOro4seHs! OT OJTHON IEPEMEHHOM. 4 Hen
15 Jenenne MHOTO4JIEHa HA MHOTOUJICH C

octaTtkoM. Teopema besy
16 MHOroueHsbI ¢ UETBIMU 4 Hen

koa¢p¢unuentamu. Teopema Buera
17 Pemenne cucreM TMHENHBIX YpaBHEHUN S Hen
18 Peuienne cucreM NTMHENHBIX YPaBHEHUN 5 nex

Marpuiia cucteMsbl TUHEHHBIX YPaBHEHUH. 5 Hen
19 Ornpenennurens MaTpULbl 2X2, €ro

T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS
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20

Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUKCIIEHHUE €r0 3HAYCHUS

5Hen

21

22

23

[Ipumenenue onpeaenutens A perieHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
Pelienue npukiIaHbIX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMBI JINHEUHBIX YPAaBHEHUI

Pemrenne npukIiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEUHBIX YPAaBHEHUI

6 Hex

6 Hex

6 Hex

24

KonTtponsHast padora: "PanmonanbHbie
ypaBHEHUs U HepaBeHCTBA. CrcTeMsl
JUHEHHBIX ypaBHEHUN"

6 Hex

25

26

OyHKIMS, CIIOCOOBI 3a1aHus QYHKIUH.
B3aumHo oOpaTHbIE QYyHKIIUH.
Komnozunus ¢pyHkuit

I'padux GpyHKIIUN. DIeMEeHTapHbIE
npeoOpa3oBaHus rpagukoB GyHKIUN

7 Hex

7 Hen

27

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHul QpyHkuuu. Hynu ¢pyHkum.
[IpomexyTKH 3HaK IOCTOSTHCTBA

7 Hexn

28

YérHble 1 HeUETHBIE (PYHKIINU.
[Tepuoanueckue pynkuuu. [pomexyTku
MOHOTOHHOCTH (pYHKIIMH

7 Hen

29

30

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubonbiee 1 HauMeHblee 3HaUeHNE
(GYHKIIMHM Ha IPOMEXKYTKE

JluneliHasi, KBagpaTU4Has U JpOOHO-
TuHeNHas QyHKIH

8 Hen

8 Hen
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31 DIEMEHTAPHOE UCCIIEI0OBAHUE U 8 nen
MoCTpoeHue rpauKoB ITUX PYHKITUN

32 DEMEHTAPHOE UCCIIEI0OBAaHUE U 8 nen
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUI

33 CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom 9 Hen
HeroTona

34 Crenens ¢ 1enbIM 1oKaszarenaeM. buaom 9 Hen
Hprorona
Crenennast GyHKIUS C HATYPaJIbHBIM H 9 Hen

35 LeNbIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 Kontponbnas pabota: "Crenennas O men
¢bynkuus. E€ croiicta u rpaduk"

37 ApudmeTnueckuii KopeHb HaTypaJbHOU 10 Hen
CTETEHM U €r0 CBOMCTBA

38 ApudpmeTnueckuii KopeHb HaTypaJbHOU 10 Hen
CTEIIEHHU U €ro CBOKMCTBA

39 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, 10 Hen
COJIEpKalINX CTENEHU U KOPHU

40 [TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUH, 10 Hen
COJIEpKaliX CTENEHU U KOPHU
[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUH,

41 11 Hex
CoJIepKalliX CTENeHH U KOPHH
Wppaunonansueie ypaBHeHUs. OCHOBHBIE 11 Hen

42 METO/Ibl PEIIEHUS UPPALMOHAIIBHBIX

yYpaBHEHUN
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43

Uppanmonanbubie ypaBHeHusi. OCHOBHBIE
METO/IbI PEIICHUS UPPALTUOHATIBHBIX
ypaBHEHUH

11 Hen

44

Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE
MCTOJbI PCHICHUA UPpPALIUOHAIIBHBIX
ypaBHEHUU

11 Hen

45

46

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
VPPALMOHAIBHBIX YPABHEHUN

PaBHOCHIIBHBIE TIEPEXO/IbI B PELICHUN
UPPALMOHATIbHBIX YPaBHEHHIM

12 men

12 men

47

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHN
VPPALMOHAIBHBIX YPABHEHUN

12 wen

48

49

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
VUPPALMOHAIBHBIX YPABHEHUN

CgoiicTBa u rpaduk KopHs N-0ii cTenenu
Kak (DyHKIIMU OOpaTHOW CTENEeHH ¢
HaTypaJIbHbIM I10Ka3aTeleM

12 men

13 uwen

50

CaolicTBa U rpauK KOpHsI N-Oi CTENEHU
KaK (yHKIIMM 0OpaTHOW CTENEHHU C
HaTypaJIbHbIM I10Ka3aTeleM

13 men

51

KonTponbhas pabota: "CpoiicTBa u
rpaduk KopHs N-0i1 cTeneHu.
HppauroHanbHblEe ypaBHEHHS"

13 wen

52

53

CreneHs ¢ pallMOHAIBHBIM MOKa3aTeNleM U
e€ CBOIiCTBa

CreneHsb ¢ pallMOHATIBHBIM MOKa3aTeIeM U
€€ CBOIICTBa

13 uwen

14 wen
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Crenens ¢ palrOHAJIbHBIM IIOKAa3aTCJICM U

14 nen

o4 .
e€ cBoiicTBa
55 [oxa3zatenpHast GpyHKIMS, €€ CBOIICTBA U 14 ven
rpaduk
56 Hcnonb3oBanue rpaduka GyHKIUN 1JIs 14 nen
pelieHusi ypaBHEHUM
57 Hcnons3oBanue rpaduka QyHKIHH 115 15 Hen
peleHNs ypaBHEHUH
[Tokazarenbublie ypaBHeHUss. OCHOBHbBIE 15 nen
58 METO/Ibl PEILIEHUS TOKA3aTEIbHbBIX
ypaBHEHUI
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE 15 Hen
59 METO/IbI peIlIeHUs T0KA3aTEeIbHBIX
ypaBHEHU I
[Toka3zarenbHble ypaBHEHHs. OCHOBHBIE 15 Hen
60 METO/IbI peIIeHUs MT0Ka3aTEeIbHBIX
yYpaBHEHUHU
61 KonTponsnas pabora: "[lokazarenbHas 16 Hen
¢yuknus. [lokasarensHble ypaBHeHUS"
62 Jlorapudm umncna. CoiicTBa jJorapudpma 16 nen
63 Jlorapum uncna. CBoiicTBa noraprudma 16 nen
64 Jlorapudm uucmna. CoiicTBa jgorapudma 16 nen
65 JecsTruunble ¥ HaTypaJIbHbBIE JIOTapU(PMBI 17 nen
66 JlecaTuUHbIE U HaTypaJIbHBIE JTOTapH(PMbI 17 nen
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[IpeobpazoBanue BbIpaXeHUH,

17 wen

o7 coJiepKalUX JorapuQmbl
68 [Ipeobpa3oBanue BbIpakeHUH, 17 nen
coJep KaIIIX JOTapr(pMbI
69 [IpeoOpazoBanue BhIpaKEHUH, 18 nen
coJiepKalUX JorapuQmbl
70 Jlorapudmmueckas pyHKIus, € CBOHCTBA 18 nen
U rpaduk
71 Jlorapudmmueckas pyHKIus, € CBOHCTBA 18 nen
u rpadux
7 Hcnons3oBanue rpaduka QyHKIUU AJIs 18 men
peleHNs ypaBHEHUH
73 Hcnons3oBanue rpaduka QyHKIHH 115 19 nen
pelIeHus ypaBHEHHHA
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE 19 men
74 METO/Ibl PeIIEHNUs Jorapu(PMUIECKUX
ypaBHEHUH
Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE 19 nen
75 METO/IbI pelIeHus JJorapu(PMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHHUs. OCHOBHBIE 19 nen
76 METO/IbI pelIeHus Torapu(HPMUIECKUX
yYpaBHEHUN
77 PaBHOCHIIBHBIE TIEPEXO/IBI B PELLICHUU 20 men
norapu(MHUUECKUX YpaBHEHUN
78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN 20 Hen

JorapupMUUECKUX ypaBHEHHM
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79 KonTtponsHast pabdora: "Jlorapudmuueckas 20 men
dbynaknus. Jlorapudpmudeckue ypaBHeHHs "

80 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC 20 Hen
YHCIIOBOTO apryMEHTa

81 CuHyc, KOCUHYC, TAHT'€HC M KOTaHI€HC 21 Hen
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC 21 Hen
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC 21 Hen
YHCIIOBOTO apTyMEHTa
Tpuronomerpuyeckas OKpyKHOCTb, 21 Hen

84 ofpeieIeHue TPUrOHOMETPUUYECKUX
(GYHKLUI YUCIOBOrO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb, 22 Hen

85 ofpeielIeHue TPUrOHOMETPUUYECKUX
(GYHKLUI YUCIOBOTO apryMeHTa

86 OCHOBHbBIE TPUTOHOMETPUYECKUE 22 Hen
bopMyIbI

87 OCHOBHBIE TPUTOHOMETPUYECKHE 22 Hen
bopMyIib

88 OCHOBHBIE TPUTOHOMETPUYECKHE 22 Hen
bopmyIbl

89 OCHOBHbBIE TPUTOHOMETPUYECKUE 23 Hex
bopMyIbt

90 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX 23 Hex

BBIPAKECHUI
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[IpeobpazoBanue TPUTOHOMETPUUECKUX

23 Hen

91 .
BBIpaXEHUI

92 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 23 Hex
BBIPAKCHUI

93 [IpeoOpazoBaHKe TPUTOHOMETPUUECKUX 24 nen
BBIPAXKECHUM

94 Pemienne TpUroHOMETpHUECKUX 24 Hen
YpaBHEHUN

95 Pemienne TpuroHOMETpHUECKUX 24 Hen
ypaBHEHUI

96 Pemenne TpuroHoMeTprUeCcKUx 24 nen
YpaBHEHUN

97 Pemienne TpUroHOMETpHUECKUX 25 Hen
ypaBHEHUU

08 Pemienne TpUroHOMETPUYECKUX 25 Hen
ypaBHEHUU

99 Penienne TpUroHOMeTpHUUECKUX 25 Hex
yYpaBHEHUHU

100 Pemienne TpUroHOMETPUYECKUX 25 Hen
ypaBHEHUU
KonTtponbHas pabora: 26 Hex

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U
TPUTOHOMETPUYECKNE YpaBHEHUS"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS 26 Hen

102 nocieaoBarenbHocTell. MeTon

MaTeMaTH4eCKOoi HHAYKOUN
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MoHoTOHHBIE B OrpaHUYCHHBIC

26 Hen

103 MoCJIeI0OBaTeILHOCTH. VIcTOpus aHanu3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus 26 nen

105 I'eomeTrpuueckas nporpeccust 21 nen

106 beckoHnewyHo yObIBaroIasi reoMeTpruiecKast 27 Hen
nporpeccust

107 Cymma 6€CKOH6:{HO yObIBaroIIei 27 nen
TeOMETPUYECKON MPOTPECcCuun

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT. 27 Hen
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT. 28 men
Yucno e. DopMyina CI0XKHBIX TPOLIEHTOB

110 Hcnonp3oBanue nmporpeccuu A pereHus 28 Hen
peaTbHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa

111 KonrtpomnbHas padora: 28 Hen
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepriBHble QyHKIIUU 1 UX CBOWCTBA 28 nen

113 Touka pa3pbIBa. ACUMITOTHI TpaduKOB 29 Hen
byHKIII

114 CaotiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha 29 Hen
oTpe3Ke

115 CaotiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha 29 Hen

OTpe3Ke
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MGTOI[ HUHTCPBAJIOB JIA pCIICHUS

29 Hen

116
HEPaBEHCTB

117 MeTo 1 MHTEPBAJIOB ISl PEIICHUS 30 Hen
HEPaBEHCTB

118 MeToa UHTEpPBAJIOB JJI PEIICHUS 30 Hexn
HEPaBEHCTB

119 [IpumMeHeHme CBOMCTB HETPEPHIBHBIX 30 men
(GYHKIMIA 1715 peleHus 3a1a4

120 [IpumMeHeHme CBOMCTB HETPEPHIBHBIX 30 men
GYHKIUH U1 pereHust 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINU 31 nen

122 Onpez[eneHI/IUe, reOMETPUYECKHI CMBICI 31 Hen
MIPOM3BOTHOM

123 Onpez[eneHI/Ive, (bu3MYECKU CMBICT 31 uen
POM3BOIHOM

124 VYpaBHeHMEe KacaTeabHOU K rpaduky 31 men
byHKIUN

125 YpaBHeHUe KacaTelbHOU K rpaduKy 32 Hen
byHKIIUN

126 [Tpon3BoIHBIC dNIEMEHTAPHBIX (PYHKIINH 32 nexn

127 [Ipou3sBoaHbIE IIEeMEHTAPHBIX (QYHKIIUN 32 nen

128 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 32 Hen
YaCTHOTO Y KOMITO3UIINH () yHKITHIA

129 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 33 Hen

YaCTHOTO ¥ KOMITO3UIIMH (DYHKIIUN
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[IpounsBoiHas CyMMBI, IPOU3BEACHMUS,

33 Hen

130 ) 1
YaCTHOTO ¥ KOMIO3ULIUU (DYHKIUI

131 Kontponbnas padora: "[IponsBognas” 1 1 33 nen

132 [ToBTOpenue, 06001ICHNE, 1 33 Hexn
cucTemarusanus 3HaHuil: "YpasHenus"

133 [ToBTOpEHHE, 0000IICHUE, 1 34 Hen
cucreMaru3anus 3HaHui: "OyHkuun"

134 Wrorosas koHTpoJsibHasA paboTa 1 1 34 nexn

135 HroroBast kKoHTpoIbHAs paboTa 1 1 34 nen

136 [ToBTOpEHME, 0000IICHUE, 1 34 Hen
crucTeMaTu3alurs 3HaHUI

BIIIEE KOJIMYECTBO YACOB I1
OBbIII O CTBO HACOB I1O 136 10

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVISA YYEHUKA

1. A.I'. MopakoBud. Anredpa 1 Hadala MaTeMaTHIeCKOro aHainuza. 10 kiacc.
VY4eOHUK 1)1 ydamuxcs 00111eo0pa3oBaTesbHbIX YUpeKaeHur. — M.
MmuemosuHa, 2021.

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA

1. A.I'. MopakoBud. Anredpa 1 Hadaa MaTeMaTHIeCKOTo aHanuza. 10 kiacc.
VY4eOHMK 11 ydammuxcs o01meo0pa3oBaTeNbHbIX YUpeKIeHUH. — M.
Mmuemo3suHna, 2021.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://uchi.ru/

https://education.yandex.ru/ https://edu.lsept.ru/
https://edu.skysmart.ru/

https://resh.edu.ru/

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

https://edu.orb.ru/

https://resh.edu.ru/subject/17/7/
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