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INIOACHUTEJ/IbBHASA 3AIITMCKA

YueOHBIM Kypc «Asirebpa W Hayaja MaTeMaTUUYeCKOTO aHa/lu3a» SIB/SETCS OJHUM W3
Haubosiee 3HAUMMBIX B TIporpamMMme cpefHero o6iiero o6pa3oBaHUs, TMOCKOJBKY, C OJHOM
CTOPOHBI, OH 00ecreurBaeT MHCTPYMEHTa/lbHYI0 0a3y /g W3yueHHs BCEX eCTeCTBEHHO-
Hay4YHbIX KYPCOB, a C APYroid CTOPOHBI, (POPMHUDPYET JIoTHYeCcKoe M abCTPaKTHOe MBbIIIIeHHe
o0yuarIuxcss Ha YpPOBHe, HeOOXOJUMOM /Jisi OCBOeHUsi WH(OPMATHKH, OOIeCTBO3HaHUS,
WUCTOpUM, CJIOBECHOCTH U [JPYTMX /[UCIMIVIMH. B pamkax pgaHHOro ydeOHOTo Kypca
oOyuarorecsi OBJIa/IeBalOT  YHUBEPCATBHBIM  SI3BIKOM COBPEMEHHOW HayKH, KOTopast
(bopMyHMpyeT CBOM OCTWKEHUSI B MaTeMaTHUeCKou dopme.

YueOHbIM Kypc anreOpbl M Haua/l MaTeMaTUUYeCKOTO aHa/M3a 3aK/a/jblIBaeT OCHOBY [IIsI
YCIIeIIIHOTO ~OBJa/leHUs] 3aKoHaMu (U3WKW, XUMHH, OHOJIOTMM, TIOHMMaHUsSI OCHOBHBIX
TeHJIeHIIMH pa3BUTHsSI KOHOMUKM M OOIECTBEHHOW >XKWU3HH, T03BOJISIET OPHEHTHUPOBAThCS B
COBpPEMEHHBIX IU(POBLIX U KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO WCIO/Ib30BaTh WX [/
JanpHediiero obpa3oBaHusi W B TIOBCeJJHEBHOM JKM3HU. B TO >Ke Bpemsi OB/ajieHue
abCTpaKTHBIMU M JIOTUUYECKH CTPOTMMU KOHCTPYKLMSMH a/ireOpbl ¥ MaTeMaTHUeCKOTO aHaIu3a
pa3BUBaeT yMeHHEe HaxOAWTb 3aKOHOMEPHOCTH, OOOCHOBBIBAaTb HWCTUHHOCTh, [I0Ka3bIBaTh
YTBEPXKJEHUsI C TIOMOII[bI0 UHYKIIMKA U PacCyXJaTh JeAyKTUBHO, UCII0/Ib30BaTh 00001IeHre U
KOHKDeTH3al[ii0, abCTparpoBaHHWe W aHAJOTHIO, (OPMUPYET KpeaTHBHOE W KPUTHUYECKOe
MBIIIIEHHE.

B xome u3yueHuss yueOHOro Kypca «Anrebpa W Hauajla MaTeMaTUUYeCKOTO aHa/ln3a»
oOyuaroryecsi TOJyuyarOT HOBBIM OIBIT pellleHusi TIPUK/IAJHBIX 3a/lad, CaMOCTOSTeTbHOTO
TIOCTPOEHUsI MaTeMaTHUeCKHUX Mojlefield peasbHbIX CUTYyaldid, WHTeprpeTaliuyd TOJy4YeHHBIX
pellieHni, 3HaKOMSTCS C TIpUMepaMH MaTeMaTHUeCKHUX 3aKOHOMEPHOCTel B TpUpOJie, HayKe U
WCKYCCTBE, C BBIJAFOIIUMHUCS MaTeMaTHUeCKUMHU OTKPBITUSIMUA U X aBTOPaMH.

YueOHbIM Kypc 00/aJj@aeT 3HAUMTENbHBIM BOCIUTATEIbHBIM TOTEHI[MATIOM, KOTODPBIH
peanu3yeTcss Kak uepe3 yueOHbI MaTepHas, CIIOCOOCTBYHOIIMH (OPMUPOBAHUIO HAyYHOTO
MHUDOBO33DeHUs, TaKk U uepe3 creuuuKy yueOHOW [esiTe/lbHOCTH, Tpebyroieit
MIPO/IO/DKUTE/IbHOM  KOHIIEHTPAlldd  BHHUMAaHWsl, CAMOCTOSITEJIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a TOTyYeHHbBIN pe3yibTarT.

B ocHoBe Meroguku oOyueHusi anrebpe ¥ HauajiaM MaTeMaTHUeCKOTO aHa/lW3a JIEKUT
JlesITeTbHOCTHBIM TTPUHIUT 00yJeHusl.

B cTpykType yuebHOro Kypca «Anrebpa U Hauaja MaTeMaTUUECKOTO aHA/TU3a» BbI/Ie/IEHbI
C/IeyIoNIe COZIepPXKaTe/IbHO-MeTOANYECKHe JUHUM: «UKC/a ¥ BbIUMC/IEHUS», «DyHKIMK U
rpadukn», «YpaBHEHUsI U HepaBeHCTBa», «Haua/a MaTeMaTHueCckoro aHanusa», « MHOXeCTBa U
JoTMKa». Bce OCHOBHBIE COZIep>KaTe/TbHO-METOJUUECKHe JIMHUM W3yuYaloTCs Ha TMPOTSHKEHUM
JBYX JieT 00yueHHsI Ha ypOBHe CpeZiHero o0iiero oOpa3oBaHHsi, €CTECTBEHHO JOTMOJIHSS ApPYyr
Jpyra ¥ TOCTeNeHHO HacChIIlassCh HOBBIMHM TeMaMU W pa3jesnamMu. JlaHHBIA yueOHBIM Kypc
SIBJIIETCSI UHTErPAaTHUBHBIM, TIIOCKONBKY 00BbefuHsieT B cebe cojep)KaHWe HeCKOTbKUX
MaTeMaTHUeCKUX JUCLIMIUIMH, TaKUX Kak aireOpa, TPUTOHOMETPHS, MaTeMaTUUYeCKUl aHau3,
TEOpUssT MHOXKEeCTB, MaTemaThuecKas JIOTUKa W zApyrue. Ilo Mepe TOro Kak oOydarorjuecs
OBJIa/IeBalOT BCE Oojiee IIMPOKMM MaTeMaTUYeCKHM arlfapaTtoM, y HHMX TI0C/Ie/[0BaTebHO
dbopMHUpyeTCs U COBEpIIEHCTBYETCSI YMEHHe CTPOUTh MaTeMaTHUeCKyl0 MOJe/b peaTbHON
CUTyallid, TIPUMEHSITh 3HaHHs, TMOJIyueHHble MPU W3yueHuM yueOHOTo Kypca, /sl pelleHUs
CaMOCTOSITENIbHO C(HOPMY/IMPOBAaHHOH MaTeMaTUUeCKOW 3ajlauM, a 3aTeM MHTEepPIIPeTHPOBaTh
CBOM OTBeT.



CojepkaTeslbHO-MeTOiMUeCKasi — JUHUS ~ «Yucia W BBIUMC/IEHWs» — 3aBeplliaeT
¢dbopmMHpOBaHHe HaBBIKOB MCII0/Ib30BaHUsl [IeHICTBUTE/IbHBIX YMCes, KOTOpoe ObLJI0 HayaTo Ha
ypOBHEe OCHOBHOrO 001riero obpa3oBanus. Ha ypoBHe cpeanero obimiero obpa3oBanusi ocoboe
BHHUMaHue yzessieTcsi ()OpPMUPOBAaHUIO HaBBIKOB paljMOHAaIbHBIX BBIYMC/AEHUM, BK/IHOYAIOIIUX B
cebsi UCIO/Tb30BaHKe pa3/MUHbIX ()OPM 3aluMCU YMC/Ia, YMeHue [ieslaTh TPUKUJIKY, BBITIO/HSTh
NIpUOJIVDKEHHBIE BHIYMC/IEHUS, OLIEHUBATh UMC/IOBbIE BhIPA)KeHUs], paboTaTh C MaTeMaTHUeCKUMHU
KOHCTaHTaMH. 3HaKOMble OOyYarol[MMCsi MHOKeCTBAa HaTypasbHbIX, LIe/bIX, PALMOHATbHBIX U
JleVICTBUTE/IbHBIX YKCe JIOTIOMHSIOTCS MHOKECTBOM KOMILIEKCHBIX Yucesl. B KaxJoM U3 3TUX
MHO>KeCTB pacCMaTpPHBaIOTCsl CBOWCTBEHHbIe eMy crieljudryeckue 3a/jaud U orepaluu: JejieHue
HalleJio, OINepupoBaHMe OCTaTKaMM Ha MHOKeCTBe IieJibiIX uHcesn, 0coOble CBOMWCTBa
palLMOHAaNbHBIX U MppaLMOHaIbHBIX YKces, apupMeTHyecKre orepaliy, a Takke H3B/ieueHue
KODHS  HaTypajJbHOW CTeleHW Ha MHOXeCTBe KOMILUIEKCHBIX  4yucen. bmaropaps
1oc/e/joBaTe/lbHOMY — pPacClIMpeHWI0  Kpyra  MCIOJ/Ib3yeMbIX UHCel W 3HAaKOMCTBY C
BO3MOXXHOCTSIMU MX TPUMeHeHUs [/Is1 PellieHUs Pa3/InuHbIX 3aZiau (hopMUpyeTcs Mpe/iCcTaB/ieHue
0 eJUHCTBe MaTeMaTHKH KaK HayKU U eé po/iv B IOCTPOEHUH MO/iesieil pealbHOr0 MUPa, IIIMPOKO
WCTIONB3YIOTCST 00001I[eHre Y KOHKPEeTH3aIUsI.

JIuaust «YpaBHEHUSI M1 HEPAaBEHCTBAa» peajin3yeTcs Ha MPOTSHKeHWH Bcero oOyueHWs Ha
ypOBHe cpeAHero ooOiero o0pa3oBaHMs, TOCKONBKY B KaXJ0M pa3sfene IIporpammel
TIpelyCMOTPEHO pellieHHe COOTBETCTBYIOIIMX 3ajau. B pe3ysbraTe oOyuaromjuecs OB/a/ieBarOT
pa3MUuUHbIMA  MeTOZAMU  pelleHHWs palyOHa/bHBbIX, MWppalLMOHAbHBIX, T0Ka3aTe/bHBbIX,
sorapupMUUecKUX U TPUTOHOMETPHUUeCKUX YpaBHeHHH, HepaBeHCTB U CUCTeM, a Takxke 3a/ady,
cojiep)Kalux mapaMeTpbl. [lomyueHHble YMeHHsI IIMPOKO HCIIO/B3YIOTCS TPU UCC/IeJ0BaHUU
(GyHKIMI ¢ TOMOILIbIO TIPOM3BO/HOM, TIPY pellieHrH MPUK/IaJHBIX 33/jau U 3a/lau Ha Hax0oX/leHre
HaMOOMBIINX ¥ HaUMEHBbIINX 3HaueHUH QyHKUWU. JaHHas cofep)KaTesibHast IMHUS BK/IIOYaeT B
cebs1i Takke (opMHUpOBaHWE YMEHHWM BBIMIOMHATH pacuéThbl 1Mo (opmysiam, Tipeobpa3oBaHUs
paloHa/bHBIX, UpPalMOHAbHBIX U TPUTOHOMETPHUUECKUX BhIpaXKEHU, a TaKKe BbIpa’KeHHH,
CoZiep)KaluX CTereHU U jorapumbel. Brarozsapss n3yueHuio anrebpanueckoro Martepuana
MIPOMCXOJUT  Jla/libHellllee pa3BUTHE aJrOPUTMHUYECKOTO UM abCTPaKTHOTO  MBILIEHUS
o0yuaromuxcsi, OPMUPYIOTCSI HaBLIKU [IeIYKTUBHBIX PACCYKAeHuH, paboThl ¢ CUMBOJIbHBIMU
dhopmamu, Tpe/icTaB/ieHHsI 3aKOHOMEPHOCTe U 3aBUCUMOCTel B BH/le PABEHCTB U HepaBEeHCTB.
Anrebpa nipezyiaraeT 3G QeKTUBHbIE HHCTPYMEHTHI [I/Isl PellleHus TPAaKTUYeCKUX U eCTeCTBeHHO-
HayYHBIX 3a/lau, HarJIsiZIHO IeMOHCTPHPYET CBOM BO3MOYKHOCTH KaK s13bIKa HayKH.

CopgeprkaTebHO-MeToinYecKast JUHUA «DYHKIUM U rpadyKu» TeCHO IeperieTaeTcs C
JPYTUMUA  JIMHUSIMA ~ y4eOHOTO  Kypca, TIOCKOMBKY B  KAaKOM-TO  CMbICJIe  3a/1aéT
10C/e/|0BaTelbHOCTh ~ M3yueHWss  MaTepuasa. VI3yueHue  CTerleHHOW, TIOKa3aTe/bHOM,
JlorapuMUUecKol ¥ TPUrOHOMeTpUUeCKUX (yHKLMM, UX CBOWCTB U rpadMKOB, UCIIO/Ib30BaHKE
byHKUMN 171 pellieHUs 3alad M3 JPYruX Yy4yeOHBIX TIpeJMETOB M peajibHOW >KU3HU TEeCHO
CBSI3@aHO KakK C MaTeMaTUUeCKWM aHalu30M, TaK U C pellleHWeM ypaBHeHWI U HepaBeHCTB. Ilpu
5ToM 0OoJibIlioe BHHUMaHWe yjenserTcsi (OPMHDOBAHWIO yMeHHUS BbIpakaTh (opmysiaMu
3aBUCUMOCTH MeX/y pa3/lMuHbIMU BeJMYMHaMH, UCCIe[0BaTh MOay4YeHHble (QYHKIMH, CTPOUTh
ux rpadukd. MaTepuan 3TOM cojep)KaTelbHOW JIMHUM HaljelleH Ha pa3BUTHE yMeHUH U
HaBBIKOB, TO3BOJISIIOIIMX BbIpa)KaTh 3aBUCMMOCTH MEXJY BeJMUMHAMU B pas3/dyHOMl (opme:
aHa/IMTHUeCcKol, rpaduueckoli u cyoBecHOW. Ero wu3ydeHue cCriocoOCTByeT —pa3BUTHIO
aJITODUTMUUECKOTO  MBIILJIeHHs1,  CrocobHOCTH K 00001jeHH0 UM KOHKpeTH3alluy,
WCTIO/Tb30BaHUI0 aHaIOTU.



CopepkaTenbHast uHUSI «Hauasa MareMaTUUeCKOrO aHajM3a» MO3BOJISIET CYIeCTBEHHO
pacCIIMpUTh KPYT KaK MaTeMaTHUeCcKUX, TakK W MPUK/IAJHBIX 3afiay, JOCTYIHBIX 00ydJarommmcs,
TaK KaK y HUX TOSBJISIETCS BO3MOXXHOCTb CTPOUTh T'PaMKK CI0KHBIX (QyHKLUN, OnpesieisiTb UX
HauOoJ/IbIlIe ¥ HauMeHbllIMe 3HaueHUs, BBIUMC/IATE TUIOL[aAd (GUTyp U 00BbEMBI Tesl, HaXOJUTh
CKOPOCTH U YyCKOpeHHsi TpoleccoB. [laHHasi cojiep)kaTenbHasi JIMHUS OTKpbIBaeT HOBbIE
BO3MOKHOCTH TIOCTPOEHHUSI MaTeMaTUYeCKMX Mo/jieJieli peasibHbIX CHUTyalldd, T03BOJISIeT
HaXO/UTh HawIyulllee pellleHWe B TIPUK/IAJHBIX, B TOM YHC/e COL[Ha/TbHO-9KOHOMUYECKHUX,
3a7layax. 3HAKOMCTBO C OCHOBAMHM MaTeMaTHUecKOrO0 aHajiu3a CII0COOCTBYyeT Da3BUTHIO
abcTpakTHOTO, (POPMaTBbHO-JIOTUYECKOTO M KPeaTMBHOTO MBbIIIIeHHs], (POPMUPOBaHUIO yMeHHH
pacrio3HaBaTh IMPOsIB/IeHMs1 3aKOHOB MaTeMaTHKY B HaykKe, TeXHHKe U UCKyccTBe. OOyuatoryecs
Y3HAIOT O BBIJAIOIUXCS pe3y/ibTaTax, MoMyYeHHbIX B X0/le Pa3BUTHsI MaTeMaTUKU Kak HayKu, U
00 uX aBTOpax.

CopeprkaTe/lbHO-MeTOIMUeCKass JUHUS «MHOXKeCTBa U JIOTHKa» BK/IIOUaeT B Cebs
3/IeMeHTbl TEOPDUM MHOXXEeCTB W MaTeMaTHueCKOW JIOTMKH. TeopeTUKO-MHOXKeCTBeHHbIe
TIpe/ICTaB/ieHysi TPOHU3BbIBAIOT BeCh KYpC LIKOJILHOW MaTeMaTWKW W TIpeJjiaraloT Haubosiee
YHUBEPCA/bHBIN S3bIK, OOBeAMHSIOMMI BCe pa3zieflbl MaTeMaTHKU U eé TIPWIOKeHWH, OHU
CBSI3bIBAIOT Pa3Hble MaTeMaTUUYeCKHe JUCLIMTUIMHBI U UX TIPUIOXKEHHs B einHoe 1jesioe. [ToaTomy
BaXXHO /laTb BO3MOXXHOCTb 0OOyuaroiieMmycsi MOHMMaTb TeOPeTUKO-MHOXKeCTBEHHBIN S3bIK
COBpEMEHHOW MaTeMaTHKM W MCII0/Ib30BaTh €ro J/isi BbIpa)KeHUs CBOMX Mbic/ied. [Ipyrum
Ba)XHBIM TIPU3HAKOM MaTeMaTHUK{ KaK HayKu Cje[yeT MpU3HaTb CBOWCTBEHHYIO eil CTPOroCTb
0o00CHOBaHMI U C/le[loBaHUe OIpeJe/IEHHBIM TIpaBUaM TIOCTPOEHUsT  J0Ka3aTesbCTB.
3HAaKOMCTBO C 3/7IeMeHTaMHd MaTeMaTUUecKoW JIOTUKU CMOCOOCTBYET pPa3BUTHIO JIOTUYECKOTO
MBIIIIEHUS] 00YUarIUXCsl, TI03BOJISIeT UM CTPOUTh CBOM PAcCY>K/eHHWsT Ha OCHOBE JIOTHYeCKUX
npaBu/, GOpMUpPYyeT HaBbIKK KPUTUYECKOTO MBIIJIEHMSI.

B yue6HOM Kypce «Asrebpa ¥ Hayaja MaTeMaTHUYeCKOTO aHaW3a» TMPUCYTCTBYIOT
OCHOBBI ~ MaTemMaTM4eCKOro  MO/lelMpOBaHus,  KOTOpble  TIpM3BaHbl  CIIOCOOCTBOBAThH
(opMHpOBaHKIO HaBBIKOB TIOCTPOEHHUsI Mo/jiesieli peasnbHbIX CHUTyalldd, WMCCAe/JOBaHUSl 3TUX
Mojiesieli C TIOMOIIbIO armaparta aareOpbl MU MaTeMaTHUeCKOro aHaiv3a, WHTeprpeTaLyu
TOJTyYeHHBIX pe3y/bTaToB. Takue 3a/laHusi BIUIETEHbI B KaXK[bli W3 pa3fiesioB IPOrpamMMbl,
TIOCKOJ/IbKY BeCh Marepuasn yueOHOTro Kypca IIUPOKO MCIOJIb3yeTCs /ISl PellleHus] TIPUK/IaJHbIX
3agau. [lpu pellleHWMA peasbHBIX  TMPAKTHMUECKWX 3a7@d  0o0ydJarolfuecs pa3BHUBaIOT
Ha0/M0aTelbHOCTh, YMeHHe HaxOAWTh 3aKOHOMEPHOCTH, abCTparupoBaTbCs, HCIIOH30BaTh
aHazoruro, 0000maTh ¥ KOHKpPeTW3UpoBaTb MpobieMy. [lesTenbHOCTE TIO (OPMHUPOBAHHUIO
HaBBIKOB pellleHus] MPUKJIaHbIX 3a/jau OpraHU3yeTcs B Mpoliecce U3yueHUs BceX TeM yueOHOro
Kypca «Anrebpa 1 Hauasia MaTeMaTHUeCKOTO aHa/Iu3a».

Ha usyuenue yuebHoro Kypca «Asnrebpa ¥ Hadyajia MaTeMaTHYeCKOT0 aHain3a» OTBOAUTCS
272 yaca: B 10 knacce — 136 yacoB (4 uyaca B Hefient0), B 11 knacce — 136 yacoB (4 uyaca B
HeJlesto).



COJEPXAHUE OBYYEHUA
10 KITACC

Yuc/ia ¥ BbIYUC/IEHUSA

ParonanbHele uncna. OObIKHOBEHHbIE U JleCSITHYHBIe po0OH, TPOLeHThl, OeCKOHeuHbIe
nieproiyeckre ipobu. [lpumeHeHve Apo6eli ¥ IPOLIEHTOB /i1 pellleHus] IPUK/IaZHbIX 3a/iau U3
Pa3/IMYHbIX OTpac/ae 3HaHWW U peasibHOW )KU3HU.

[JeiicTBuTe/bHBIe ymMc/ia. PaljoHanbHble U MppaLMOHa/lbHble urcia. ApudmeTnueckre
orepalM C JeUCTBUTeNbHBIMU UuC/IaMA. MoOAy/nb [elCTBUTENBHOIO UMC/a U ero CBOWCTBA.
[TpubmKEHHBIE BBIYMC/IEHWS, TIpaBWIa OKPYI/IeHWs, TIPUKHJKA U OIleHKa pe3y/bTaTa
BBIYKC/IEHUM.

Crenensb c LenbIM nokaszaTesneM. bunom HetotoHa. Vicronib3oBanve nogxopsiteli ¢GopMel
3aIuCH [1eMCTBUTE/IbHBIX YMCe [/Is pellieHUs NPaKTUYeCKUX 3a/iay U Npe/CcTaB/ieHus] [JaHHbIX.

ApudmeTruecknii KOpeHb HaTypasbHOM CTeleH! 1 ero CBOWCTBa.

CreneHb C palMOHaAbHBIM TMOKa3aTejieM W e€ CBOWCTBA, CTeMeHb C [eWCTBUTE/IbHbIM
ToKa3aTesieM.

Jlorapudm uucia. CoicTBa jiorapudma. [lecsaTUUHbIe U HaTypasibHble J0rapu(Mal.

CuHHyC, KOCMHYC, TaHI€HC, KOTaHT'eHC YMC/I0BOrO aprymeHTa. ApPKCHHYC, apKKOCHUHYC U
apKTaHTeHC YMC/IOBOrO apryMeHTa.

YpaBHeHus U HepaBeHCTBa

ToxzgecTBa W TOXKAeCTBeHHble TpeoOpa3oBaHusl. YpaBHeHHe, KODeHb YpaBHEHHsI.
PaBHOCH/IbHBIE ypaBHEHUsI M YpaBHeHUsI-C/le/icTBUsS. HepaBeHCTBO, pellleHue HepaBeHCTBa.

OCHOBHBIE METOZBI PelleHus 1ieJbIX U APOOHO-PAL[MOHAIBHBIX YPaBHEHUI U HEepaBeHCTB.
MHorousieHbl OT OZHOW TMlepeMeHHOW. [lefleHMe MHOrou/ieHa Ha MHOTOYIEeH C OCTaTKOM.
Teopema be3y. MHorousieHsI € LebiIMU KO3 duiieHTamu. Teopema Buera.

[Tpeobpa3oBaHUst YMCIOBBIX BBIPA)KEHUH, COJIep>KallliX CTeNeHd U KOPHH.

VppamyionanbHble  ypaBHeHMs.. (OCHOBHble MeTO[bl  pelleHUs  HppaljMOHa/bHBIX
yPaBHEHHH.

[TokasarenbHble ypaBHeHUsl. OCHOBHbIe METO/IbI pellleHUs [T0Ka3aTe/IbHbIX YPaBHeHWH.

ITpeobpa3oBaHye BIpaKEHUH, CO/IePKAII[UX JIOTapru(MBbI.

Jlorapupmuueckue ypaBHeHHs.. (OCHOBHble METOZbI pelleHds JIorapuMUYecKUx
yPaBHEHUH.

OcHoBHbIe TpUroHOMeTpuueckue (opmynbl. I[Tpeobpa3oBaHue TPUTOHOMETPUUECKUX
BbIpa)keHui. PellleHre TPUrOHOMETPUUECKUX YPaBHEHUH.

PemeHue cucteM JIMHeHHBIX ypaBHeHWM. MaTpulja CHUCTeMbl JIMHEMHBIX YypaBHEHHUH.
Onpefenurens MaTpulbl 2X2, ero reOMeTPUYECKUM CMBICT U CBOMCTBA, BBIYMC/IEHUE €ro
3HaveHus], IpUMeHeHre OmpeziesuTess [Jis1 pellleHsi CUCTeMbl JIMHEeHBbIX ypaBHeHUH. PerieHue
NIPUKJIA/IHBIX 33/lay C [OMOILBI0 CUCTEeMBbI JIMHEHMHBIX YpaBHeHU. VicciefoBaHre MOCTPOEHHOM
MO/Ie/I! C TTOMOLLBI0 MaTPUL] U OTpe/ie/TuTe Ien.

[TocTpoeHre MaTtemaThueCKuUX MO/Jiefled peajbHOM CUTyalUd C MOMOIIBbK) ypaBHEHUM U
HepaBeHCTB. [IpuMeHeHUe ypaBHeHMI M HepaBeHCTB K DELIeHWI0 MaTeMaTUuYecKHx 3afaud M
3a/1a4 U3 Pa3IMYHbIX 00/1acTell HayKW U peaslbHOW >KU3HH.

PyHknuu U rpaguku

@yuk1ms, crocobsl 3a7anus (GyHKIMKU. B3auMHo obpartHbie ¢GyHKUMH. Komrmo3uiys
byukuui. I'paduk dhyHKIMU. DeMeHTapHbIe Mpeobpa3oBaHus TPadUKOB (HYHKITHIA.



Ob6nacTh orpe/ie/ieHUs] 1 MHOXKeCTBO 3HaueHuH QyHKiuu. Hymu dyskimm. [TpomMexxyTku
3HAKOIOCTOSIHCTBA. YéTHbIe U HeuéTHble GyHKIUM. [lepuoaunueckre QyHKimd. [TpoMexyTKu
MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U MUHMUMYMbI (pyHKI[uM. Haunbosbillee ¥ HauMeHblIlee
3HaueHMs1 PYHKLIMU Ha TIPOMEXKYTKe.

JluHelHasl, KBaZipaTUUHast U IpoOHO-TMHeHas PyHKIUU. DjieMeHTapHOoe UCC/iefloBaHre U
TOCTpOeHre Ux rpaduKoB.

CreneHHasi yHKLMSI C HaTypajdbHbIM U LieJibIM ToKa3aTesneM. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpadMK KOpPHSI N-O CTeneHW Kak (YHKIMM OOpaTHOM CTeNeHW C HaTypajbHBIM
roKa3saTesieM.

[Toka3arenbHas U jiorapudmuueckass GyHKIMH, UX CBOMCTBA U Tpaduku. Vcrnonbs3oBaHue
rpadvkoB QyHKLUM JJis pellieHus] ypaBHeHUH.

TpuroHomeTpruueckasi OKpPY)XHOCTb, OIpejie/leHle TPUTOHOMETPUYECKUX  (PYHKLWN
YKMCJIOBOTO apryMeHTa.

@DyHKIIMOHa/IbHbIE 3aBUCUMOCTU B peasibHbIX Mpolieccax U siBjieHusX. ['paduku peasbHbIX
3aBUCUMOCTE}A.

Hauasia MaTeMaTH4eCcKOro aHaimsa

[TocnemoBaTebHOCTH, CTIOCOOBI 3a/IaHUS TTOC/Ie[OBaTeIbHOCTeH. MeTo/ MaTeMaTHyecKon
VHAYKIUA. MOHOTOHHBbIE M OTpaHUUeHHbIe T0C/eZioBaTeTbHOCTH. VICTOpHsS BO3HUKHOBEHUS
MaTeMaTH4eCcKOro aHaM3a Kak aHanr3a 6eCKOHeUHO MaJibIX.

ApudmeTtnueckasi U reomMeTpuueckasi —Tporpeccud. beckoHeuHo — yObIBaroias
reomerpuueckasi rnporpeccus. Cymma OeckoHeyHO yObIBatollleli reoMeTpHUUecKOi Mporpeccuu.
JIuHeMHbIW W SKCMOHEeHLManbHbIM pocT. Yucno e. @Popmyna CHAO0XKHBIX TMPOLIEHTOB.
Vcrnonib30BaHre Mporpeccui Jijisi pellieHrst peasbHbIX 3a/jau MPUK/IaJHOTO XapaKTepa.

HenpepbiBHble (GYyHKIMM W WX CBOWMCTBA. TOUKM pas3pbiBa. ACHMNOTOTHI TpadUKOB
¢dbynkiuii. CBolicTBa (yHKI[MI HenpepbIBHBIX Ha OTpe3Ke. MeTo/| WHTepBa/OB i pelleHus
HepaBeHCTB. [IpyMeHeHNe CBOMCTB HelpephIBHBIX (hDYHKI[WH [I/1s1 pellieHus 3a/au.

[TepBasi u BTOpasi mpon3BozAHbIe QyHKIMU. Onpe/iesieHre, reOMeTpUUYeCKUi U pu3nUecKuil
CMBICJI TIPOU3BO/IHON. Y paBHeHHe KacaTe/lbHOM K rpaduKy (PyHKIMM.

ITpou3Bo/iHbIe 3eMeHTapHbIX QYHKIWH. [Ipor3BoAHas CyMMBbI, IPOU3BeeHHs], YaCTHOTO
Y KOMIO3ULIMK (QYyHKLIWI.

MHo>xecTBa M JIOTUKA

MHoOXeCTBO, onepalyy HaJ, MHOXKeCTBaMU U UX CBOMCTBa. [Juarpammel Juinepa—BeHHa.
[IpumeHeHHe TeOpPeTHMKO-MHOXXECTBEHHOI'O afrapara [/ OMNMCaHWs peasibHbIX TPOLIeCCOB U
sIBJIEHUH, TIPU PellieHUH 3a/layu U3 IPYTUX yueOHBIX TIPeJMeTOB.

OmpeneneHvie,  TeopeMa, CBOWCTBO  MaTeMaTU4YeCKOro  00OBeKTa,  C/Ie/CTBUe,
Jl0Ka3aTenbCTBO, PABHOCU/IbHbIE YDaBHEHMUS.

11 K/ITACC

Yuc/ia ¥ BbIYHC/IEHUA

HaTypanbHble W lienble uuciaa. [IpUMeHeHWe TIPU3HAKOB [I€MMOCTH 1Ie/IbIX UHCeJ,
HauOonbIMi obmuii gemutens (ganee — HO/I) u HanMeHbliee o01ijee kpatHoe (ganee — HOK),
OCTaTKOB 10 MOJY/TI0, aTOpUTMa EBK/TH/Ia [/1s1 pellleHus 3a/iay B 1[eJTbIX UHCIIaX.

KommiekcHple uwncma. Asrebpavyeckas Y TpUTOHOMeTpuYeckKas (OpMBI  3ammcu
KOMITIEKCHOTO urc/ia. ApudmMeTrueckre orepanyy C KOMIUIEKCHBIMU Uuc/iaMy. M300paskeHne
KOMIIIEKCHBIX UHCe/T Ha KOOPAUHATHOH TuiockocTH. @opmysia Myaspa. KopHu n-oii cTereHu u3



KOMIUJIEKCHOTO 4ucja. [IpuMeHeHHe KOMIUIEKCHBIX uucen [Jis pelleHUs (U3NUeCKUx u
reoMeTpUuecKuXx 3ajau.

YpaBHeHus U HepaBeHCTBA

CucTremMa ¥ COBOKYTHOCTb ypaBHEHUM U HepaBeHCTB. PaBHOCU/IbHbIE CUCTEMBI U CUCTEMBI-
csieficTBUsL. PaBHOCU/TbHBIE HEPABeHCTBa.

OTb0p KOpHEl TpPUrOHOMETPUYECKUX YpaBHEHWH C TIOMOIIBI0 TPUTOHOMETPUUEeCKOU
OKpPY>XHOCTH. PellileHue TpUroHOMeTpUUeCKUX HePaBeHCTB.

OcCHOBHbIe MeTO/Ibl pellieHUs M0Ka3aTeIbHbIX U JIorapu()MHUUYeCKUX HepaBeHCTB.

OcHOBHbIE MeTO/Ibl PellieHNsT UpPaLiMOHa/IbHBIX HEPABEHCTB.

OcHOBHBIE ~ MeTOJbl ~ peIleHUs] CHCTeM W  COBOKYMHOCTeH  palMOHa/IbHBIX,
VppalMOHa/IbHbIX, TTOKa3aTebHbIX U JIorapuMUUeCKUX ypaBHEHUH.

YpaBHeHUs1, HepaBeHCTBa M CUCTEMBI C [TapaMeTpamu.

[IpuMeHeHUe ypaBHEHUM, CUCTEM U HEPaBeHCTB K peIleHHI0 MaTeMaTUuYecKuX 3ajiau U
3a/lau M3 pa3/MuHbIX 00slacTeld HAayKWM W peajibHOW >KWU3HH, WHTEpIIpeTalvs TOTyYeHHBIX
pe3y/IbTaToB.

®yHknuu U rpapuku

I'paduk kommo3uimu ¢GyHKIUH. ['eomeTprueckue oOpa3bl YpaBHEHHH W HEpaBEHCTB Ha
KOODP/IMHAaTHOM TIJTIOCKOCTH.

TpuroHomeTpryeckre ¢GyHKLWMH, UX CBOMCTBA U rpaUKH.

I'padvueckue MeTonbl pellleHUs] ypaBHEHHWM M HepaBeHCTB. ['paduueckuve MeTozbl
pellieHusI 3a/ijau C rapaMeTpamMu.

Ncnonb3oBanve rpadukoB (yHKIUM [/ UCC/Ae[0BaHMS TMPOLIECCOB U 3aBHCHUMOCTEH,
KOTODbIe BO3HUKAIOT TP PeIIeHuH 3a/jau U3 APYruX yueOHbIX TIPeJMeTOB U PeasbHOM KU3HMU.

Hauana MaTeMaTH4eCKOro aHaansa

[TpumeHeHre MPOU3BOAHOM K UCC/IeOBAHNIO (PYHKIIMM HA MOHOTOHHOCTb U 9KCTPEMYMBI.
HaxoxeHre HanOOoJIbI1IeT0 U HaUMeHbIIIero 3HaueHH HelpepbhIBHOM (DYHKIIMM Ha OTpe3Ke.

[IprMeHeHHe TIPOM3BOJHOW [/isi HAXOXK/JEHWs HaWlyullero pellieHus B TPUK/IaJHBIX
3a/jayax, /[Js1 OIpe/e/ieHUsi CKOPOCTU W YCKOpPEeHMsl MpoLecca, 3aJaHHOro (opmy/ond Wau
rpayKoM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBOOOpa3HbIX. [lepBOoOOpa3HbIe 3/1eMEHTAPHBIX
¢byskuuii. [TpaBuia HaxoXKIeHUs TePBOOOPa3HbIX.

Wurerpan. ['eomeTpruecknii CMbIC/T MHTerpasa. BeluncieHne onpeieIéHHOTO MHTerpasia
o ¢popmysie HetoToHa-JlelibHuIa.

[IpuMeHeHuWe WHTerpana [ HaxOXJeHWs TIUIoLa/ell TIOCKUX ¢uryp U 00BEMOB
reoMeTpUuecKuXx TeJl.

[Tpumeps! periennii AudQepeHIManbHbIX YpaBHEHUM. MareMaTHueckoe MOJe/IMpoBaHue
peasibHBIX MPOLIECCOB C NTOMOLIBI0 AU QepeHIMaNbHbIX YPaBHEHUH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YUEBHOI'O KYPCA <«AJI'EBPA U
HAUAJIA MATEMATUUYECKOI'O AHAJIM3A» (YTJIYBJIEHHEII YPOBEHBL) HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATHBI

1) rpakAaHCKOr0 BOCITUTAHUSA:

Cc(OPMHPOBAHHOCTh  TPAKAAHCKOW TIO3UIMK  OOydaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YjieHa POCCHUMCKOTrOo OOIIecTBa, Tpe/CTaB/ieHre O MaTeMaTHUYeCKHX OCHOBax
(GYHKIIMOHUPOBAHUS PA3/IMUHBIX CTPYKTYp, SBJEHWH, TPOLeAypP TPa’KJAaHCKOTro oOIecTBa
(BBIOOpHBI, OMpOCHI U ApPYroe), yMeHHe B3aUMOJEMCTBOBaTh C COLMAJLHBIMU WHCTUTYTaMH B
COOTBETCTBUM C UX (PYHKLMSMU U Ha3HAUEHUEM;

2) IaTPUOTHYECKOTO BOCIIUTAHMSA:

chOpMHPOBAHHOCTb POCCUICKOM IPaKAAaHCKOW MAEHTUYHOCTH, YBaXKeHUs K TIPOLIOMY U
HaCTOSLLEMY POCCHUMCKOM MaTeMaTHKH, LIeHHOCTHOE OTHOLIeHWe K JOCTM)KeHUSIM POCCHUHCKHX
MaTeMaTUKOB M POCCHUMCKOM MaTeMaTH4YeCKOW WIKOJbl, MCIMO0J/Ib30BaHUE 3TUX JOCTWKEHUW B
JIPyTUX HayKaX, TEXHOJIOTHsX, chepax SKOHOMUKY;

3) AYXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HaHWEe  [JIYXOBHBIX  LEHHOCTed  pOCCHMHCKOrOo  Hapoja, C(hopMHPOBaHHOCTb
HPABCTBEHHOI'O CO3HAHUS], 3TUYECKOr0 MOBE/IeHHs], CBSI3aHHOTO C MPaKTUYeCKUM MPUMEeHEeHUeM
JIOCTIDKEHUM HayKd U JesTe/TbHOCTBI0 YUYEHOTO, OCO3HaHHWe JIMYHOTO BKJ/IaJa B TOCTPOEHHe
yCTOMUYMBOTO OyAyIIero;

4) 3cTeTHUeCcKOoro BOCIIMTAHUA:

3CTeTHYeCcKoe  OTHOIIeHWe K  MUpYy, BK/IOUasi  3ICTeTUKy  MaTeMaTUueCKux
3aKOHOMEpPHOCTel, OOBEeKTOB, 3a/lay, pellleHud, pacCy>KIeHWl, BOCIPUUMUYHUBOCTD K
MaTeMaTUUeCKUM acrieKTaM Pa3/InyHbIX BU/IOB UCKYCCTBa;

5) pu3nueckoro BOCIUTAHUA:

c(hOpMHPOBAHHOCTb YMEeHUs IPUMEHSTh MaTeMaThyecKre 3HaHUsl B UHTepecax 3/J0pOBOrO
u Oe3omacHOro oOpa3a >KU3HHM, OTBETCTBEHHOE OTHOILIeHWe K CBOeMYy 3[J0POBbIO (3/10pOBOe
nuTaHue, cOasaHCUPOBAHHBIA PEXKUM 3aHSITHI U OT/bIXa, peryJisipHas (pusnueckasi akTUBHOCTB ),
¢bur3rueckoe COBepILIEHCTBOBaHUE MPU 3aHSATUSIX CIIOPTUBHO-03/J0POBUTE/ILHOU [1eSITeIbHOCTbIO;

6) TPy/A0BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYZy, OCO3HaHHe [IeHHOCTH TPY/0/00Us, UHTepPeC K pa3MuyHbIM cepam
npoecCHOHaTLHOU JIesITe/TbHOCTH, CBSI3aHHBIM C MaTeMaTHUKOM U e€ TIPUIOXKEeHUSIMHU, YMeHUe
CoBepIlIaTh OCO3HAHHBIM BbIOOp Oyaymieli mnpodeccu W peaivd30BbIBaTh COOCTBEHHBIE
JKU3HEeHHble TIJIaHbl, TOTOBHOCTb M CIIOCOOHOCTb K MareMaThyecKoMy 00pa3oBaHHIO U
camo00pa30BaHUIO Ha MPOTSHKEHUM BCel )KU3HHU, TOTOBHOCTh K AKTUBHOMY YUaCTHIO B pellleHUU
MpaKTUUeCKUX 3aJjau MaTeMaTUueCKOl HarpaB/ieHHOCTH;

7) 3K0/10TH4eCKOr0 BOCIIUTAHMS:

chOpMHPOBAHHOCTh  3KOJIOTMUECKON KYyJ/bTyphbl, TIOHUMAaHWe BAUSHUS COL[MA/IbHO-
9KOHOMHYEeCKUX TIPOL[eCCOB HAa COCTOSIHWE TIPUPOJHOM W COUManbHOW Cpefibl, OCO3HaHUe
r00a/lbHOTO ~ XapakTepa  9KOJOTMYeCKMX  Tpo0JjieM, OpUeHTaldsi Ha  TpUMeHeHue
MaTeMaTUUeCKUX 3HAHWUM [Jis pelleHus 3ajau B 00/1aCTH OKpYyKarolled cpe/ibl, TVIaHUPOBaHUE
MOCTYIKOB M OLIEHKH MX BO3MOXXHBIX MOC/IE[CTBUI /1JI1 OKPY>KatoIllel CpeJibl;

8) leHHOCTH HAyYHOT'0 MO3HAHUA:



cOpMHUPOBAHHOCTb MHPOBO33DEHHs, COOTBETCTBYIOL[ETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKW M OOLECTBEHHOW MPAKTHUKH, TIOHMMaHWe MaTeMaTUYeCKOW HayKW Kak Cgepbl
YyesI0BeueCcKol /1esiTe/TbHOCTH, TArloB e€ pa3BUTHS M 3HAUMMOCTH [Jisl Pa3BUTHS LIUBUIM3ALIUH,
OBJIaJileHre SI3bIKOM MaTeMaTHK{ M MaTeMaTUueCcKoi Ky/bTypol Kak Cpe/iCTBOM M03HaHUsI MUPa,
TOTOBHOCTb OCYIIECTBJISITh TIPOEKTHYIO U UCCJIe/JOBAaTeTbCKYIO JIeSITeIbHOCTh UHAVUBUYAILHO U
B TpyTIe.

METAIIPEAMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/IbHBbIE YHUBEPCA/TbHbIE yUeOHbIe JeHCTBUS

Ba3oBbie 1ornueckue JeMCTBUA:

BBLISIB/IATh M XapaKTepU30BaTh CYI[eCTBeHHbIe TIPU3HAKW MaTeMaTH4eCKUX OOBEeKTOB,
TIOHSTUM, OTHOLIEHUA MeXAy TOHSATUAMH, (OpPMYJ/IMpOBaTh  OTMpe/ie/ieHrsl  TIOHSTUH,
yCTaHaB/IMBaTh CYIIeCTBEHHbIM TIpHU3HAK Kaaccu(UKaliy, OCHOBaHUS mJisi 000O0IIeHus u
CpaBHeHUs1, KpUTepHHU NPOBO/IMMOTI0 aHa/n3a;

BOCIIPUHUMAaTh, (HOPMy/MpOBaTh M TPeoOpa3OBLIBATh CYXKAEHUS: yTBepAUTENbHbIE U
OTpHUlLIaTe/IbHbIe, eJUHUYHBIE, YaCTHBIE U 00I1I[1e, YC/IOBHEIE;

BBISIB/IAITh MaTeMaTUyeckre 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TMPOTUBOpeuMsi B (pakTax,
JAHHBIX, HAO/MIOJEHUSIX W  YTBEPXKAEHWSX, TMpeAjaraTb KPUTEPUW [/Ii  BBISBIEHUS
3aKOHOMEPHOCTEN 1 TIPOTUBOPEYU;

JleflaTh BBIBOZIbI C HCIIOJb30BaHHMEM 3aKOHOB JIOTHMKH, AeJYKTUBHBIX W WHAYKTUBHBIX
YMO3aK/II0UeHnH, YMO3aK/TIOueHU 10 aHa/IorTuy;

MPOBOJIUTHL CAMOCTOSATENBHO /l0Ka3aTenbCTBa MaTeMaTUUeCKHUX yTBepXKAeHWH (TipsiMble U
OT TPOTUBHOIO), BBICTPAMBaThb apryMeHTal|Ul0, NPUBOJUTH IPUMEPbl W KOHTPIIPUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE CY>K/IEHUST U BBIBO/IBI;

BbIOMpaTh Crocob perneHuss yueOHOW 3a7auM (CpaBHMBATh HECKOJBKO BapHUaHTOB
pelieHusi, BBIOMpaTh Haubosiee TIOAXOASLIMA C YUETOM CaMOCTOSITE/IbHO —BBIZIeJIeHHBIX
KpUTEepHeB).

Ba3oBble ncc/iejoBaTe/IbCKUe JeHCTBHA:

WCII0JIb30BaTh BOTPOCHI KaK MCC/Iej0BaTe/IbCKU MHCTPYMEHT MOo3HaHusl, (OpMy/IMpOBaTh
BOTIPOCHI, (DUKCUDYIOIMe TIPOTUBOpeure, TpobseMy, yCTaHaBIMBaTh HCKOMOe U JIaHHOE,
(bopMHpOBATh TUIOTE3y, apT'yMEHTUPOBATh CBOIO MO3ULIUI0, MHEHUE;

MPOBOZUTL  CAaMOCTOSITE/ILHO ~ CIJIAHWUPOBAHHBIN  SKCIIEPUMEHT, UCC/ie[loBaHUe TI0
YCTaHOBJIEHUIO OCOOEHHOCTeH MaTeMaTUYeCKOro OObeKTa, SIBJIeHWs, TPOLIeCCa, BBISBIEHUIO
3aBUCUMOCTeN MeXXay 00beKTaMu, SIBJIEHUsIMH, TTPOLieCCaMu;

caMmocCTosITe/IbHO (hOpMyIMpPOBaTh 0000IeHUsT U BBIBO/IbI TI0 pe3y/bTaTaM IMPOBeEHHOTO
HabJroieHus1, UCC/ieIoBaHUs], OLeHUBATh JI0CTOBEPHOCTh IMOJyUeHHbIX Pe3y/bTaTOB, BHIBOJIOB U
0000111eHHIH;

MPOrHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE Tpoliecca, a TakKe BbIJBUraTh MPEANONI0XKEHUS O
ero pa3BUTUU B HOBBIX yC/IOBHUSIX.

Pa6ora c uadopmanueii:

BBISIB/IATE JIeULIUTEI MHPOPMaLIMH, JaHHBIX, HEOOXOJUMBIX [IJii OTBeTa Ha BOIPOC U /ISt
pellleHus1 3a/iaui;

BbIOMpaTh UMHQPOPMALIMI0O W3 WCTOYHUKOB  pa3/IMUHbIX THUIIOB, aHA/JIW3UPOBaTh,
CUCTeMaTU3UpOBaTh W HWHTEprpeTUpoBaTh HWHGOpPMALMI0 pas/MuHbIX BUAOB U (opMm
Tipe/ICTaB/IeHNSI;



CTPYKTypHpOBaTb  WMH(OpMalLMIO, TMpeJCTaB/IsAiTh €€ B  pas3IuuHbiX  (opmax,
WITIOCTPUPOBATh rpaduuecky;

OLIeHMBAaThb HAZAE&KHOCTb HH(GOpPMALMM TI0 CaMOCTOSITEILHO  C(HOPMYJIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHMBHBIE YHHBepCa/IbHbIe yueOHbIe /1efiCTBUS

Oomgenue:

BOCIIPUHUMAaTh U ()OPMYJIMPOBATh CYXK/JEHUsS B COOTBETCTBHMM C YCJIOBUSMH U LieSIMU
o0IeHusi, sICHO, TOYHO, IPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS] B YCTHBIX U TTHUCbMEHHBIX
TeKCTaX, JlaBaThb TIOSICHEHWs 10 XOJly pelleHusi 3a/aud, KOMMEHTHUPOBAaTh I10/yueHHbI
pe3y/bTarT;

B Xozie 00CyKIeHusl 3aZiaBaTh BOIMPOCHI T0 CYILeCTBY 00CY»/JaeMoW TeMbl, MpobJiembl,
pelllaeMOM 3ajjauy, BbICKa3bIBaThb W/leH, HaleJleHHble Ha TIOWMCK peIleHusi, COTIOCTAB/SThH CBOU
CYXX/IeHUsI C CY)XJEeHHUSIMH APYTHUX YYaCTHUKOB [Hajiora, 0OHApYy)KHUBaTh pa3/vude U CXO/CTBO
MO3ULMH, B KOPPEKTHOM opMe ¢hopMy/IMpOBaTh Pa3HOI/IacHsl, CBOM BO3pakeHMs;

NIpe/JiCTaB/IsATh pe3y/bTaThl pellleHUs 3aJlaud, SKCIepuMeHTa, MCC/ie/loBaHusl, IPOEeKTa,
CaMOCTOSITe/TbHO BbIOMpaTh (OpPMAT BBICTYIUIEHHMST C YYETOM 3aJau TIpe3eHTalud |
ocobeHHOCTel ayJUTOpUH.

PerynsaTUBHBIEe YHHBepcabHbIe yueOHbIe JeiiCTBUSA

Camoopranu3anus:

COCTaBJISATh TUIAaH, aJrOPUTM pellleHdsl 3aJjaud, BbIOMpATh COCO0 perieHus ¢ y4éToM
VUMEIOIIUXCs PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTeH, apryMeHTUPOBaTh U KOPPEKTUPOBAaTh
BapHaHThI pelleHui C yuéToM HOBOM MH(OpMaLvK.

CaMOKOHTPO/1b, YSMOLHOHA/TbHBIH HHTE/LJIEKT:

B/Ia/IeTh HaBbIKAMH MMO3HABaTeTbHON pedIeKCUH KaK OCO3HAHMS COBEPILAeMbIX JeHCTBUM
U MBICJUTE/ILHBIX TPOLIECCOB, WX pe3y/bTaTOB, BJaJeTb CrIOCcob0aMu  CaMOIPOBEPKH,
CAaMOKOHTDOJISI TPOL{ecca U pe3yJibTaTa pellleHrs MaTeMaTUueckKoi 3a/iauy;

TIpeJIBU/IETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HHUKHYTb TPH PEILeHWM 3a/jaud, BHOCHTb
KOPPEKTUBHI B JIeITe/TbHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, Hal/IeHHBIX OILIMOOK,
BBISIB/IEHHBIX TPYAHOCTEH;

OlLIEHWBATb COOTBETCTBHE pe3y/bTaTa 1€l U YCAOBUSAM, OOBACHATH TMPUUKHBI
JOCTIDKEHUS] WM HeJOCTYDKEHWs pe3y/bTaTOB [esiTe/IbHOCTH, HaXOAWTh OHIMOKY, /JaBaThb
OLIEHKY TTPUOOPETEHHOMY OIIBITY.

CoBMmecTHasA AeATeTbHOCTD:

TIOHMMAaTb W MCII0J/Ib30BaTh TMPeUMYIllecTBa KOMaHJHON W WHAWBUAYATbHOM paboThl MpH
pellieHWH yueOHBIX 3a/a4y, TPUHUMATh IieJlb COBMECTHOM [IeSITe/IbHOCTH, TJIAHWPOBATh
OpraHu3alfi0 COBMECTHOM pabOThI, pacripefesisiTh BUZABI PaboT, AOroBapuUBaThCs, 00OCYXIaTh
TIpOIiecC U pe3y/ibTaT paboThl, 000011aTh MHEHUST HECKOIBKUX JIFO/IeH;

yuacTBOBaTh B TPYIIIOBBIX (popmax paboThl (00CY>kaeHUs, 0OMeH MHEHUH, «MO3TOBbIE
IITYypPMbI» W WHBIE), BBITIOJHATHL CBOK uacTb PabOThI U KOOPAWHUPOBATb CBOM [IEUCTBUS C
JPYTHMH ujleHaMM KOMaH/Ibl, OLIEHWBaTh KAaueCTBO CBOETr0 BK/aJa B OOIMI TPOAYKT IO
KPUTEPHsIM, CHOPMY/TMPOBAHHBIM YUaCTHUKAMH B3aUMO/IEHCTBUS.

INPEAMETHBIE PE3YJ/IBTATHBI



K xoniy obyuenuss B 10 kmacce oOyvarOmUHACS TIOMYUUT C/IEAYIOIIME TPeAMeTHbIe
pe3yJibTaThl 10 OT/eNbHBIM TeMaM paboueii porpaMMbl yueOHOTO Kypca «Asrebpa ¥ Hadasa
MaTeMaTUUeCKOro aHa/lir3ax:

Yuc/ia 1 BbIYMC/IEHUA:

CcBOOO/JJHO OTepypOBaTh MOHATHSIMU: paljMOHa/IbHOe UKCIio, OecKOHeuHasi repruoAndeckast
Jpo0b, TIPOIIEHTHI, WppalMOHA/TLHOE YKMC/I0, MHOKECTBA pallMOHATBHBIX W JIeHCTBUTETbHBIX
yKces1, MOAYJ/Ib 1eCTBUTEILHOTO YUCJIa;

TIPUMEHSITh [PO0OU ¥ MPOLIeHTHI /IS pellieHus TIPUKJIAIHBIX 3a/jau U3 Pa3/IMYHbIX OTpac/iei
3HaHUU U peaTbHOM >KU3HU;

NIPUMEHSITh TIPUOMVDKEHHBIE BBIYMC/IEHUs], TIpaBWIa OKPYTJIEHUS, TPUKUIKY U OLIEHKY
pe3yJ/bTaTa BbIUMCIeHUH;

CcBOOOJHO OTepupoBaTh TIOHSATHEM: CTelleHb C LeJIbIM II0Ka3aTesieM, UCI0/b30BaTh
MoJXOAAIIYI0 (OpMY 3alMCU JAeHCTBUTENbHBIX UWCes JJIsi pellieHUs] TPaKTHYeCKUX 3ajad u
Tripe/iCTaB/IeHUs JaHHbIX;

CcBOOO/JHO OTIePUPOBATh MOHATHEM: apuhMeTUUeCKU KOpeHb HaTypalbHOU CTereHw;

CBOOO/IHO OTIePHPOBATH MOHATHEM: CTeIeHb C pallMOHAILHBIM IT0Ka3aTesiem;

CBOOOJHO OIMEpPUpOBATh TIOHSATHSMU: JIOTapUGM UHC/IA, AEeCATHUHBbIE W HATypasbHbIE
Jiorapudmsi;

CBOOO/IHO OTEpUpPOBATh TIOHSTHSIMHU: CHHYC, KOCHHYC, TaHT'€HC, KOTAaHT'€HC UHCJIOBOTO
apryMeHTa;

OTepUpOBaTh MOHITUSMU: aPKCHHYC, apKKOCHHYC W apPKTaHT'eHC YHMCI0BOTO apryMeHTa.

YpaBHeHMs 1 HepaBeHCTBaA:

CBOOOJHO  OMepupoBaTh  TMOHSATUSAMHU:  TOXKIECTBO,  ypaBHeHHe,  HepaBeHCTBO,
PaBHOCU/IbHbIE YPABHEHUS U ypaBHEHUs-C1e[iCTBUs], PABHOCU/IbHbIE HEPABEHCTBaA;

MIPUMEHSITh pa3/IMyHble MEeTO/bl pellleHHs PAlMOHANbHBIX W IPOOHO-paAIMOHA/TBLHBIX
ypaBHeHUM, MPUMEHSITb MeTO/, MHTePBAJIOB Ji/Isl pellieHNs HepaBeHCTB;

CBOOO/IHO OTMepUpoBaTh MOHATHUSIMU: MHOTOYIEH OT OZHOW TepeMeHHOW, MHOTOWIeH C
LenbIMU KO3 ULMeHTaM{, KOPHM MHOTrOU/IeHa, TPUMEHSATb Jle/leHhe MHOro4wieHa Ha
MHOTOUJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buerta 151 perieHus 3aziavy;

CBOOOJJHO ~OTIepUpPOBATh TIOHATHUSIMU: CHCTeMa JIMHEWHBIX ypaBHEHWM, MaTpuiia,
orpejenuTe/lb MaTpulpl 2 X 2 U €ero reoMeTpuyeCcKuil CMBbIC/, WCII0/Ib30BAaTh CBOMCTBA
oripefieiuTesNis 2 X 2 il BBIUMC/IEHUs] ero 3HaueHusi, IPUMEHSTh OIpe/ie/IuTeNn /il pelleHus
CUCTeMbl JIMHEeWHBbIX ypaBHEHHH, MO/|e/IMpOBaTh peasibHble CUTyal[ud C TOMOILBI0 CUCTeMBI
JIMHEeWHBIX ypaBHEHWM, UCC/efloBaTb T[IOCTPOEHHbIE MOZeIM C TIOMOLbI0 MaTpull U
oripejie/ivTe e, UHTepIpPeTUPOBATh MOyUYeHHbI pe3y/bTaT;

WCTIO/Tb30BaTh CBOMCTBA JIeMCTBUI C KODHSMHU /1J1s1 peoOpa3oBaHUsl BbIpaXKeHHH;

BBITIOJIHATE ~ TIpeoOpa30BaHMsi  UMC/IOBBIX — BBIDA)KEHWM, COZep)KallluX CTerneHu C
paLMoHaNbHBIM TI0Ka3aTeseM;

WCII0/Tb30BaTh ~ CBOWMCTBA JIOTapUGMOB [yid  TIpeoOpa3oBaHUsl  JIOTapU(pMUUeCKUX
BbID&KEHUM;

CBOOOJHO  OMEepUpoBaTh  TOHATHUSIMU:  WUppAl[MOHa/IbHBbIE,  TIOKa3aTe/JbHble |
JorapupmMUuecKre ypaBHeHUs, HAXOUTb UX DelleHHsl C TOMOILbI0 PaBHOCH/IbHBIX Tepexo/ioB
WM OCYILIeCTBJISIsl IPOBEPKY KOpHeii;

MPUMEHSITb ~ OCHOBHbIe  TpUTOHOMeTpuYeckue  (GopMysbl  fJjii  TipeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BbIpayKeHUH;



CcBOOO/IHO OMeEepUpOBaTh TOHSATHEM: TPUTOHOMETPHUYECKOe ypaBHeHHe, TIPUMEeHSTb
HeoOXoZuMbIe (POPMYJIBI /I7Is PEIIIeHUs] OCHOBHBIX TUTIOB TPUTOHOMETPUUECKUX YPaBHEHHH;

MO/Ie/TMPOBaTh peajibHble CUTyallMd Ha si3blke anreOpbl, COCTAB/STh BBbIPaXKEHWS,
ypaBHeHMs], HepaBeHCTBa I10 YCJIOBMIO 3a/jaud, MCCAe[oBaTb IIOCTPOEHHble MOJend C
WCTI0/Ib30BaHUEM arirapaTa aareophl.

DyHKIUM U rpaduKu:

CBOOO/IHO OMepupoBaTh MOHATUSMH: (QYHKIMS, Cr1ocoObl 3afaHusi (YHKIMM, B3aUMHO
obpaTHble (QyHKIMH, KOMIO3ULMS (GYHKLUHA, rpadyk (YHKLUH, BBITIONHATH 3/eMeHTapHbIe
nipeobpa3oBaHus rpaUKoB HYHKIIWH;

CBOOO/IHO OMEpUpOBaTh TOHATUSMH: 00/aCTh OMpe/ieNieHUss ¥ MHOXKECTBO 3HAYeHU
¢byHKUMY, HYy/M QYHKLMH, TIPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOO/IHO OTEepUpOBaTh TOHSATHSAMHU: UETHble U HeuéTHble (YHKLMH, TNepuoArvecKue
(GYHKLUMH, TIDOMEXYTKM MOHOTOHHOCTH (DYHKLUM, MaKCUMyMbl W MHHUMYMbI (QYHKLUH,
Hauborblllee M HaMeHblIlee 3HauUeHWe (GYHKIMY Ha TIPOMEXYTKe;

CBOOO/IHO OTEepUpPOBaTH TOHSATHAMH: CTeleHHass (YHKIMS C HaTypaJbHbIM U Lie/IbIM
rokasareseM, rpadvk cTenmeHHOM (YHKLMM C HaTypajbHbIM U Lie/IbIM TI0Ka3aresneM, rpaduk
KOPHSI N-0M CTereH! Kak (GyHKIMY 0OpaTHOM CTereHr C HaTypabHBIM IT0Ka3aTesem;

OTIepUpPOBATh TOHATHSMU: JIMHeWHas, KBafipaTUUHass W [pOOHO-TMHelHast (yHKLUH,
BBITOJ/IHATh 3/IEMEHTapHOe UCC/leloBaHUe U MIOCTPOeHUe UX rpadrKOB;

CBOOO/IHO OTeprpoBaTh TMOHATHSIMU: TOKas3aTesbHas U Jiorapudmuueckass GyHKLWY, WX
CBOWCTBA U TpadMKH, UCTIOIb30BaTh UX TPaQUKU [ijis pellieHrsl ypaBHeHUH;

CBOOO/IHO OTepupoBaTh TMOHSATHSAMHU: TPUTOHOMETPHYeCKas: OKPY)KHOCTh, OIpefiesieHHe
TPUTOHOMETPUYECKUX (YHKIMI UHC/IOBOTO apryMeHTa;

WCTo/b30BaTh rpaduky (GyHKIMIA [/ MCC/IefloBaHUs MPOLIECCOB U 3aBUCUMOCTeN IpU
peleHny 3aZiau U3 JPyrux yueOHBIX TPeMETOB W peanbHOW >KW3HH, BbIpakaTb (HOpMysamMu
3aBUCUMOCTH MeX/ly BeJTMUMHAMU;

Hauana MaTeMaTH4eCKOro aHa/m3a:

cBOOO/IHO OIepupoBaTh MOHATUAMU: apupMeTHyecKass ¥ reoMeTpUyeckasi IpOrpeccHs,
6eckoHeuHO yObIBarolljasi reoMeTpUUecKasi POrpeccus, JIMHENHbIN U SKCIIOHeHIMaIbHbIN POCT,
¢bopMysia CJI0KHBIX MTPOLIEHTOB, UMETh TIpe/ICTaB/IeHHe O KOHCTAHTe;

VICTI0/1b30BaTh MPOTPECCHH [IJIs pellieHHs peasibHbIX 33/lau MPUK/IaJHOTO XapaKTepa;

CcBOOOZIHO  OTepUpOBaTh  TOHSATHSMHU:  TIOC/IeOBATeNbHOCTh,  CIOCOOBI  3afIaHUS
TI0C/IeI0BaTeIbHOCTe, MOHOTOHHBIE ¥ OTPaHUUEHHBIe TT0C/IeZ0BaTe/IbHOCTH, TIOHUMATh OCHOBBI
3apO’KeHUs] MaTeMaTUYeCKOTO aHa/Ti3a KaK aHa/in3a 0eCKOHeUHO MaJlbiX;

CBOOO/IHO OTEpUpPOBATh TIOHSTHSIMH: HeTpepbiBHbIe (DYHKIMM, TOUKU pa3pbiBa Ipaduka
(yHKLMM, aCUMITOTHI rpadvka GyHKLWH;

CcBOOOJHO oOrepupoBaTh MOHSATHEM: (GYHKLMs, HerlpepbiBHas Ha OTpe3Ke, TMPUMEHSTb
CBOWCTBA HeMpepbIBHBIX (PYHKLUM [71s1 pellleHus 3a/1ay;

cBOOO/IHO OMepypoBaTh TIOHSTHSIMH: T1epBas M BTOpas TIPOM3BOJHbIE (YHKLUH,
KacaTesibHas K rpadvKy (QyHKLUY;

BBIUKC/ISATE TIPOM3BOJHBIE CYMMbI, IIPOM3BEJeHHs], UYaCTHOTO W KOMITO3UL[UHM [BYX
¢byHKUMH, 3HaTh IPOU3BOHbIE 3/IeMEeHTapHBIX (PYHKLI;

WCT0/Ib30BaTh FreOMeTPUYEeCKU U (PU3MUeCKUii CMbIC/T IPOU3BO/HOM /1S pellieHHs 3a/jau.

MHo>xecTBa U JIOTHKaA:

cBOOO/JHO OTIePUPOBATh MOHATUSMHU: MHOXECTBO, OTlepaLiy HaJj MHOXKeCTBaMU;



WCIIO/Ib30BaTh TeOPETUKO-MHOKeCTBEHHbIW arrapaT [Jis ONMCaHusl peabHbIX MPOLIeCCOB
Y SIBJIEHUH, TIPY PEIIeHNH 3a/1au U3 PYTHUX yUeOHbIX TIPe/IMETOR;

CBOOOJJHO OMEepUpPOBaThb TOHATUSMU: OTMpe/ie/ieHre, TeopeMa, ypaBHEeHUe-CJIe/ICTBUE,
CBOMCTBO MaTeMaTHMUeCKOro O0O0beKTa, [I0Ka3aTelbCTBO, PABHOCH/IbHBIE ypaBHEHUS W
HepaBeHCTBa.

K xoniy obyuenuss B 11 kmacce oOyuaromuics TOJNYUHT CIeAYIOIIMe TpeAMeTHbIe
pe3y/bTaThl 10 OTJe/bHBIM TeMaM paboueil mporpaMmbl yueOHOTO Kypca «Auirebpa v Havana
MaTeMaTHUUeCKOro aHaau3a»:

Yucsa 1 BIYUC/IEHHUSA:

cBOOOZHO oOrepupoBaTh TOHATUSMM: HaTypaibHOe U 1le/ioe YWCI0, MHOKeCTBa
HaTypa/bHbIX U L[e/IbIX YMCeJ, UCI0JIb30BaTh NPU3HAKU Je1uMocTy Lesbix yucen, HO u HOK
HaTypa/bHbIX YUCEJ /I pellleHns 3a/iau, IPUMeHsITh aJroputM EBkinza;

cBOOOIHO OTepUpOBaTh TIOHATHEM OCTaTKa 10 MOJYJI0, 3alMChIBaTh HaTypasbHbIe YKC/Ia
B Pa3/IMYHbBIX MO3UL[MOHHBIX CUCTEMaX CUUC/IEHUST;

cBOOOIHO OTEepHUpOBATh TOHATHSIMU: KOMIUIEKCHOE UKMC/I0 M MHOXKECTBO KOMILTIEKCHBIX
yKces, TIPe/ICTaB/sATh KOMIJIEKCHbIE UMC/Ia B afreOpanveCcKod ¥ TPUTOHOMETPUUECKOU (opwme,
BBITO/THATE apUPMeTHUECKHe OTTepallii C HUMH U M300pakaTb Ha KOOPJUHATHOM TUIOCKOCTH.

YpaBHeHMs M HepaBeHCTBa:

cBOOOIHO OmnepupoBaTh  TOHATUSIMU: HWppaLyOHaJIbHbIe, r0Ka3aTe/IbHbIe U
jorapudmMuueckue HepaBeHCTBA, HAXOJUTb WX pelleHusi C TIOMOI[bI0 pPaBHOCHU/IbHBIX
repexo/ioB;

OCYIL[eCTBJISITH OTOOP KOPHEH TpU pellieHUH TPUTOHOMETPHUYECKOTO YPaBHEHUS;

cBOOOZIHO OMEpUpOBaTh TIOHATHEM TPUTOHOMETPUUYECKOe HEPABEHCTBO, MPHUMEHSITh
HeoOxoiuMbIe OPMYJIBI [I7Is pellleHHs] OCHOBHBIX THUTIOB TPUTOHOMETPHUYECKUX HEPABEHCTB;

CBOOO/THO OTepUpPOBaTh MOHATUSIMH: CUCTeMa U COBOKYITHOCTh YPaBHEHWM U HEPABEHCTB,
PaBHOCHUJ/IbHbIE CUCTEMBI U CUCTEMBI-CJ/Ie[ICTBUSI, HAXOAUTh PelleHUs] CUCTeMbI U COBOKYITHOCTeM
pallMOHa/NbHbIX, WPpPALMOHA/bHbLIX, T[I0Ka3aTelbHbIX W JIOTaDUPMUUECKUX yPaBHEHUU W
HEpPaBeHCTB;

peliaTh paljMOHa/ibHble, WppAljMOHa/IbHbIe, T[I0Ka3aTe/bHble, JOrapupmMuueckie |
TPUTOHOMETPUUECKHe YPaBHEHUs] U HepaBeHCTBa, CoZepKallivie MOAYJIH U NapaMeTpsbl;

MIPUMEeHATh Tpadruyeckre MeTO/bI [I/1s1 pellieHus] ypaBHeHWH Y HepaBeHCTB, a TakKe 3a/a4y
C TlapaMeTpaMy;

MO/Ie/IMPOBaTh peasibHble CUTYal[ud Ha s3bIKe anreOphbl, COCTAB/ATH BbIPAXKEHUS,
ypaBHeHUs, HepaBeHCTBAa U MUX CUCTEMBbI IO YCJIOBUKO 3alauM, MCCAe[0BaThb IOCTPOEHHbIe
MO/Ie/T C UCTI0/Th30BAHUEM arlfapara aareopbl, UHTEPIPETUPOBATh TIOTYYeHHbIN Pe3y/bTaT.

®DyHKIUM U rpaduKu:

CTPOUTH TPa(PUKA KOMITO3ULIMM (PYHKIMMA C TIOMOII[bIO 3/IeMeHTapHOr0 UCC/ie[OBaHUsl U
CBOMCTB KOMITO3WLMU ABYX (PYHKLIUIA;

CTpOUTH TeoMeTpuueckde o00pa3bl ypaBHEHHWM U HEPaBeHCTB Ha KOODJWHATHOU
M/I0OCKOCTH;

CBOOO/THO OTIEPUPOBATh MOHATUSMU: TPAPUKH TPUTOHOMETPUUECKUX (hYHKIIUH;

MPUMEHSTb PYHKLWH fJi1 MO/Ie/TMPOBaHUS U UCC/IeIOBaHUS PeaTbHBIX MPOLIeCCOB.

Hauana MaTeMaTHUeCKOro aHa/jiM3a:

WCIO/b30BaTh TPOM3BOJHYI0 [JjIs1 WCCAefioBaHUS (YHKIMM Ha MOHOTOHHOCTb U
9KCTPEMYMBI;

HaXO/IUTh HauOO/Iblllee ¥ HAaMMeHbIIlee 3HaueHUs! PYHKI[UM HeTIPePBIBHOW Ha OTpPe3Ke;



WCII0/Tb30BaTh MPOU3BOAHYIO /IIs1 HAXOXKJEHHSI HaWIydllero pelieHysi B TIPUK/IA/IHBIX, B
TOM YKCJIe COLMaTbHO-3KOHOMHUUECKHX, 3ajjauax, AJIsi OrpefiesieHUsi CKOPOCTU W YCKOpPeHUsi
riporiecca, 3alaHHoro ¢opmyJioi Uin rpadrkom;

cBOOO/IHO OTepUpoOBaTh MOHATUSMU: lepBooOpasHasi, orpeze/IEHHbIA UHTerpas, HaX0JUTh
repBooOpasHble 37eMeHTapHbIX (YHKLMWA M BBIYMCIATH MHTerpan 1o ¢opmysne HbroToHa-
JleliOHUIIa;

HaXOJUTh TJIOIIAAN TUIOCKKX (UTYp U 00BbEMBI Tes C MTOMOILbI0 UHTerpana;

VMeTb TpeJ/iCTaB/lieHe O MaTeMaTW4eCcKOM MO/|eIMPOBaHUM Ha TIpMMepe COCTaB/IeHUs
b depeHIIMaTBHBIX YPaBHEHU;

pelllaTh MPUK/IaJHble 3a[jaud, B TOM UHC/Ie COLMaTbHO-3KOHOMUUECKOro U (hHU3NUeCcKoro
XapakTepa, Cpe/ICTBaMM MaTeMaTHYeCKOro aHaau3a.



TEMATHUYECKOE IVNIAHUPOBAHUE
10 K/TACC

Ne

HaumeHoBaHMe pa3je/ioB U TeM

KosmmuecTBO yacos

KoHTpO/ILHBI

IIpakTHUecKue

n/n NporpaMmsl Bcero
e paboTbI padoThI

MHO>KeCTBO [1eHiCTBUTE/IbHBIX YHUCe/I.

1 MHorouneHnsl. PaljoHa/ibHble ypaBHeHUs U 24 1
HepaBeHCTBa. CHCTeMbI JIMHENHBIX
ypaBHeHUH

5 ®yHKUMK ¥ rpaguku. CteneHHast GyHKLUSA C 1 1
1|eJIbIM T10Ka3aTesieM

3 ApudmeTtnueckrii KOpeHb N-0i CTeIeHH. 15 1
VppaiioHanbHble ypaBHeHUs

4 [TokasarenbHasa QyHkuys. [TokasaTenbHble 10 1
ypaBHeHUs

5 Jlorapugmuueckas QyHKLHS. 18 1
Jlorapugmuueckue ypaBHeHUs

6 TpuUroHomeTpryecKkue BblpakKeHUs U 27 1
ypaBHeHUs

7 [TocnenoBaTelbHOCTU U TIPOTPECCUUN 10 1

8 HenpepsiBHble GyHKIMK. [Ipon3BogHas 20 1

9 HOBTOPEHI/IE, 0000111eH1e, CUCTEMATH3ALHS . 9
3HaHWU

OBIIEE KOJIMYECTBO YACOB I10 136 10 0

[TPOI'PAMME




11 K/TACC

KoauuecTBO 4acoB

No HaumeHoBaHMe pa3je/ioB U TeM
wn nporpaMMEI Beero KoHTpo/1bHBI IIpakTHYeckue
€ paboThI padoTsI
1 I/ICCJIe,E[OBaHI:Ie (byHKIUH C TOMOILIBIO 2 1
TIPOM3BOJHOU
2 [TepBooOpa3Hast ¥ UHTerpasl 12 1
3 I'padpyky TpUroHOMETpUUECKUX (PYHKITUIA. 14 1
TpuroHomeTpuueckre HepaBeHCTBa
4 VppaijoHasnbHble, TOKa3aTe/lbHbIe U 24 1
Jorapu(MuuecKrie HepaBeHCTBa
KowmriekcHble unciia 10 1
6 HarypanbHble v Liesible yncia 10 1
CucTeMbl paljuOHA/IbHBIX, UPPALJMOHA/IBHBIX
7 T0Ka3aTe/bHbIX U JIorapupMUUeCcKrX 12 1
ypaBHeHUi
8 3afiauM ¢ mapameTpaMu 16 1
9 HOBTOPEHI/IG, 0000111eHre, cHCTeMaTU3aIus 16 5
3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 136 10 0

I[TPO'PAMME




IIOYPOUYHOE IVIAHUPOBAHUE

10 KJZTIACC
N KonnyecTBo yacoB
° Tema ypoka KOoHTpPO/IBHBI IIpakTHueckue
n/n Bcero
e padoThI padoThI
1 MHoXeCTBO, onepaLii HaJi MHOXKeCTBaMH 1 1
HX CBOMCTBA
2 Huarpammsl Olinepa-BeHHa 1
3 [IpriMeHeHVe TeOPeTUKO-MHO>KeCTBEHHOTO 1
arirapara /iJisl pellieHust 3a7jau
ParrioHambHbIe urcia. OObIKHOBEHHBIE U
4 JleCITUUHBIe IPoOH, MPOLIeHThI, OeCKOHeUHbIe 1
riepuoAndecKre 1pobu
ParoHasbHbIe urcia. OOBIKHOBEHHBIE U
5 JleCsITUUHBIe poOH, MPOLIeHThI, OeCKOHeUHbIe 1
nepyuoIuJecKye Apoou
5 [TpumeHeHue poOe 1 TIPOLIEHTOB ISt 1
pelleHust NPUK/IaIHbIX 3a7a4
; [TpumeHeHue poOe 1 TIPOLIEHTOB ISt 1
pellieHus MPUK/IaZHbIX 3a/1a4u
3 eticTBUTeBHBIE UKC/a. PaljuoHa/ibHbIe U 1
vppaLOHaJIbHbIe Ync/ia
9 ApudmeTrueckue orepaijuu ¢ 1
JIeCTBUTE/IbHBIMU UMCJIAMU
10 Mogaynb 1elCTBUTENBHOTO UKC/Ia U ero 1

CBOICTBa




11

[TpubMKEHHBIE BLIYUC/IEHHS, TIPaBHIIA
OKDYTJIEHUS, PUKH/IKA U OLleHKa pe3y/ibTaTa
BBIUUC/ICHUN

12

OcCHOBHbIe MeTO/Ibl pellleHHs Lie/bIX U
JIpOOHO-paIMOHATBHBIX YPaBHEHUH 1
HepaBeHCTB

13

OcCHOBHBIE METO/IbI PeLLeHUs Le/IbIX U
pOOHO-paIMOHANBEHBIX YPaBHEHUH 1
HEpaBeHCTB

14

OCHOBHbIE METO/IbI PEIIEHHUS LIe/TbIX U
ZpOoOHO-paIMOHANTBHBIX YPaBHEHUH 1
HEePaBEHCTB

15

MHorousieHbl OT OZJHOW TTepeMEeHHOM.
IeneHrie MHOTOWIEHa Ha MHOTOUJIEH C
ocraTtkoM. Teopema besy

16

MHorousieHs! C Lje/IbIMUA K03 puLieHTaMu.
Teopema Buerta

17

Perienue cucremM TMHENHBIX YpaBHEHUN

18

PerieHre cucTeM JIMHEMHBIX YpaBHEHUN

19

MaTpuiia CUCTeMbl TUHENHBIX YPaBHEHUH.
Ornpefenvitesis MaTpULibl 2X2, €ro
reoMeTpUYeCKUl CMBbIC/T U CBOMCTBa;
BbIUKC/IEHUEe ero 3HaUeHUst

20

Onpenenvrenib MaTPULIbl 2X2, ero
reoMeTpUUYecKri CMbIC/ U CBOMCTBA;
BBIUMCJ/IEHHE ero 3HaueHUs!

21

ITprMeHeHue ornpeie/IuTes /1S pelleHNs
CUCTeMBbI JINHeHHBIX YPaBHEHUMN




22

PerieHue NMPUK/IaAHBIX 3a/iay C TIOMOIIBIO
CUCTEeMbI JIMHEWHBIX YpaBHEeHU

23

PerrieHre TIPUK/IaJHBIX 3aZiau C TTIOMOIIIBIO
CUCTEeMbI JIMHEWHBIX YpaBHEeHU

24

KonTponbHasi paborta: "ParjioHa/ibHbIe
ypaBHeHUs U HepaBeHCTBa. CHCTeMbl
JTMHEeWHBbIX ypaBHeHUH"

25

OyHKIMS, CrIoco0bI 3ajaHusT QYHKITUH.

B3aumHo obparHble ¢pyHKumnr. Komro3uiust

byHKIMH

26

I'padpuk PpyHKLMU. DeMeHTapHble
nipeobpa3oBanus rpaUKoB GHYHKLWH

27

O6nacTb ornpefesieHrsi 1 MHOXKeCTBO
3HaueHUM PyHkumU. Hymu pyHKImM.
ITpoMeXXyTKH 3HaK ITOCTOSIHCTBA

28

YéTHbIe ¥ HeUETHBIe (PYHKLIMU.
[Tepuoanueckue GyHKIUU. [IpoMexyTKU
MOHOTOHHOCTH (PYHKLIMU

29

MakcruMyMbl U MUHUMYMbI (DYHKLIVH.
HauboJibiliee 1 HauMeHbIIlee 3HaUeHHe
(GYHKLMY Ha TIPOMEXKYTKe

30

JlvHeliHasi, KBaZjpaTU4Hasi U APOOHO-
nuHelHast QyHKLUU

31

SJ'IEMEHTapHOE nccjiegoBaHne U IIOCTPpOeHMe

rpadukoB 3TUX QyHKUWN

32

OnemMeHTapHOe UCC/e/JOBaHKe U TTOCTPOeHHe

rpadukoB 3TUX QyHKUWN

33

CrerieHb C 1ieJIbIM OKa3aTeseM. bruHom




HbroToHa

CrerneHb C Lie/IbIM MOKa3aTtesieM. BuHom

34
HeroToHa

35 CrenieHHasi PyHKLMS C HATYPaJIbHbIM U
LesIbIM ToKa3aTtesneM. E€ cBoiicTBa u rpaduk

36 KouTpospHast pabota: "CrernieHHast GyHKLUSI.
Eé cBoticTBa u rpaguk”

37 ApudmeTrueckuii KOpeHb HaTypalbHOU
CTEeTeHU U ero CBOMCTBA

38 ApudmeTrueckuii KOpeHb HaTypabHOU
CTereHy U ero CBOKCTBa

39 [Tpeobpa3oBaHMsI YMCTOBBIX BBIPDAXKEHHUH,
COJieprKalluX CTereHu U KOPHU

40 [Tpeobpa3oBaHMsT YMCTOBBIX BBIPDAXKEHHUH,
COJieprKalluX CTelleHW ¥ KOPHU

41 [Tpeobpa3oBaHMsI YUCIOBBIX BhIDA)KEHHH,
COJieprKalliX CTelleHU ¥ KOPHU
VpparjioHanbHble ypaBHeHUs1. OCHOBHBIE

42 MeTO/b! pellleH!s] UppaLjMOHa/IbHbIX
ypaBHEHUM
VppaioHanbHble ypaBHeHUs.. OCHOBHbIe

43 MeTO/Ibl pellleHHs MppaLMOHaIbHbIX
ypaBHeHHUI
VppanuoHanbHble ypaBHeHUs1. OCHOBHBbIE

44 MeTO/Ibl pellleH!s] MppaLOHaIbHbIX
ypaBHeHUM

45 PaBHOCHU/IBHBIE [TepeX0/ibl B pelleHUH




VppaLMOHAa/IbHBIX YpaBHEHUM

PaBHOCHIBHEBIE nepexojbl B peleHnu

46 VppaLMOHaIbHbIX YPaBHEeHUN

47 PaBHOCH/IbHBIE TIEpeX0/ibl B pelleHnH
VppaLMOHaIbHBIX YPaBHEeHUN

48 PaBHOCH/IbHBIE TIEpeXO0/ibl B pelleHnH
VppaLOHa/IbHbIX YPaBHEHUN
CpoiicTBa 1 rpavK KOpHSI N-0¥ CTereHu Kak

49 GbyHKUMY 00paTHOM CTeTeHH C HaTypalbHbIM
rokasaresem
CgolicTBa ¥ rpaMK KOpPHSI N-0M CTereH! Kak

50 byHKUMY 00paTHOM CTeTieHU C HaTypabHbIM
rokasareseMm
KontponbHasi pabora: "CBoiicTBa 1 rpaduk

51 KOpHS$I N-0M cTerneHu. VppaliioHanbHbIe
ypaBHeHuU"

5 CreneHb ¢ paljMOHa/IbHBIM TIOKa3aTesieM U eé
CBOUCTBA

53 CreneHb ¢ paljMOHa/IbHBIM TIOKa3aTesieM U eé
CBOMCTBa

c4 CreneHb ¢ paljMOHa/IbHBIM TI0Ka3aTeseM U eé
CBOMCTBa

ec [Toka3zaTenbHas pyHKLMS, €€ CBOWCTBA U
rpaduk

56 Wcnonb3oBanue rpadyvka GyHKLUWN 751
pellleHHs] ypaBHeHUI

57 Wcnonb3oBanue rpaduvka GyHKLUWN 751




pellieHusi ypaBHeHUI

[Toka3zaresibHble ypaBHeHUs1. OCHOBHbIE

58 . 1
MeTO/Ibl pellleHus NT0Ka3aTelbHbIX YpaBHeHUH

59 [Toka3aresbHble ypaBHeHUs. OCHOBHbIE 1
MeTO/Ibl pellleHus NT0Ka3aTe/lbHbIX YpaBHEHUH

60 [Toka3aresnbHble ypaBHeHUs:. OCHOBHBIE 1
MeTO/Ibl pellleHus] NT0Ka3aTe/IbHbIX YPaBHeHN!

61 KonTtposbHas pabota: "TToka3zaTenbHast 1
¢yHkuys. ITokasarenbHble ypaBHeHUs"

62 Jlorapugm uncna. CBoiicTBa norapudma 1

63 Jlorapudm uucna. CBoiicTBa norapudma 1

64 Jlorapugm uncna. CBoiicTBa norapudma 1

65 eCcATUYHbIe U HaTypasibHble JIOrapUu(pMbl 1

y
66 eCsITUUHbIEe U HaTypasbHble JI0rapu(Mbl 1
P

67 [Tpeobpa3oBaHue BbIpaKeHUM, COZleprKalL{xX 1
noraprMbl

68 [Tpeobpa3oBaHue BhIpaKEHUH, COZIEPKAIUX 1
noraprMbl

69 [Tpeobpa3oBaHue BhIpaKEHUH, COZIEPKAIUX 1
noraprMbl
Jlorapudmuueckasi pyHKLMs, eé CBOMCTBA U

70 YHEH 1
rpaduk
Jlorapudmuueckas: pyHKLMs, eé CBOMCTBA U

71 YHEH 1
rpaduk

7 Wcnonb3oBanue rpaduvka GyHKLUWN 751 1
pellleHHs] ypaBHeHUI

73 Wcnonb3oBanue rpaduvka GyHKLUWN 751 1




pellieHusi ypaBHeHUI

Jlorapugmuueckue ypaBHeHUs1. OCHOBHbIE

74 MeTO/bl pellieHust 1orapuMuIecKux
ypaBHeHUM
Jlorapudmuueckue ypaBHeHUs1. OCHOBHbIE

75 MeTO/bl pellieHust 1orapupMuIecKrx
ypaBHeHUH
Jlorapudmuueckue ypaBHeHUs1. OCHOBHbIE

76 MeTO/IbI pellieHusl TorapuMUUecKuX
ypaBHEHUM

- PaBHOCH/TEHBIE IEpeXO0/Ibl B PeLlIeHUH
norapuMUUecKrUX ypaBHEHUM

78 PaBHOCH/IBHBIE TIepex0/ibl B PellleHU!
norapuMUUecKrX ypaBHEHUM

79 KonTposbHas pabota: "JlorapudmMuueckas
¢yHKuus. JIorapupmuueckue ypaBHeHHs "

80 CuHHyC, KOCMHYC, TAHI'€HC U KOTaHI'€HC
YMCJIOBOI'O apryMeHTa

a1 CuHHyC, KOCMHYC, TAHI'€HC U KOTaHI'€HC
YMCJIOBOTO apryMeHTa

82 APKCHHYC, apKKOCHHYC Y apKTaHI'eHC
YMCJIOBOTO apryMeHTa

83 APKCHHYC, apKKOCHHYC Y apKTaHI'eHC
YMCJIOBOTO apryMeHTa
TpuroHomeTpuueckasi OKPY>KHOCTb,

84 orpejiesieHue TPUrOHOMeTPHUYeCKUX

(hyHKLIMI UKMC/IOBOTO apryMeHTa




TpuroHomeTpuueckasi OKpY>KHOCTb,

85 orpefie/ieHHie TPUrOHOMeTPUUeCKUX 1
(GyHKIMI UMCIOBOTO apryMeHTa

86 OcHOBHbIe TPUTOHOMeTpUUecKUe (PopMyJibi 1

87 OcCHOBHbIe TPUTOHOMETpPUYECKHe (POPMYJIbI 1

88 OCHOBHbIe TPUTOHOMETpUUECKHe (OPMY/Ibl 1

89 OcCHOBHbIE TPUTOHOMeTpUYeCKUe (PopMyJibl 1

90 [Tpeobpa3oBaHMe TPUTOHOMETPHUECKUX 1
BbID&KEHUMN

91 [Tpeobpa3oBaHue TPUTOHOMETPUUECKUX 1
BbIpa>kKeHU

92 [Tpeobpa3oBaHue TPUTOHOMETPUUECKUX 1
BbIDa)KEHUM

93 [Tpeobpa3oBaHKe TPUTOHOMETPHUECKIX 1
BbIDaKEHUM

94 PerieHrie TpUroHOMETPHUYECKUX YPaBHEHUN 1

95 PemeHne TpUroHoMeTprUYeCKUX ypaBHEHUN 1

96 PellieHre TPUrOHOMETPUUYECKUX YPaBHEHUH 1

97 PemieHrie TpUroHOMETpHUYECKUX YPaBHEHUN 1

98 PerieHrie TPUTOHOMETPUUYECKUX YDPaBHEHU 1

99 PerieHrie TpUroHOMeTpUYECKUX YPaBHEHUN 1

100 PerieHve TpUroHOMeTpUUYeCKUX YpaBHEHUHN 1
KonTpospHas paborTa:

101 "TpuroHomeTpuyeckue BbIpaKeHUs U 1
TPUTOHOMETpHUYEeCKHe YpaBHEHUS "

102 ITocnemoBaTeIbHOCTH, CITOCOOBI 3a/1aHUS 1




roc/iejoBaTe/IbHOCTeM. MeTos
MaTeMaTUUeCKOW UHIYKI[UH

MOHOTOHHEIE U OrpaHH4Y€HHbIE

103 1oc/IeloBaTe/IbHOCTH. VicTopus aHanusa
6eCKOHeuHO MaJlbIxX

104 ApudmeTrueckast Tporpeccust

105 ["'eomeTpuyeckas rporpeccusi

106 BeckoHeuHo yObiBaroljasi reoMeTpuuecKas
rporpeccusi

107 CymMa GecKOHeUHO yObIBaroIIei
reoMeTpUUYeCKON MpOrpeccuu

108 JIMHeHBIN U 3KCIIOHEeHLIMa/IbHBIA POCT.
Uucno e. opmysia CJI0KHBIX TIPOLIEHTOB

109 JIMHeHBIN U 3KCIIOHEeHLIMAa/IbHBIA POCT.
Yucino e. opMyiia C/I0KHBIX TIPOLIEHTOB

110 Vcnosib30BaHMe NpOrpeccuy JJisl pelieHust
peasIbHBIX 3a/,a4 NPUK/IaHOIO XapakTepa

11 KontponbHasi pabora: "TlocnesoBaTeibHOCTH
Y riporpeccun’”

112 HenpepriBHbIE (PYHKLIMK U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMOTOTHI rpavKOB
byHKIMH

114 CpoiicTBa (yHKIMI HerlpepbIBHbIX Ha
oTpe3Ke

115 CoiicTBa ¢yHKLIMI HerpepbIBHBIX Ha
oTpe3Ke

116 Meto/ HTepBasIOB /1Jisl pelleHus




HEpPaBeHCTB

METO,I:[ HWHTEPBAJIOB /I pelieHus

117
HEepaBeHCTB

118 MeToz, MHTepBaIOB /ISl pelleHus]
HEepaBeHCTB

119 ITpriMeHeHVe CBOMCTB HeINpepbIBHBIX
(GyHKUMM 17151 pelleHus 3aa4

120 ITprMeHeHVe CBOMCTB HelpepbIBHBIX
GyHKUMM 17151 pelleHus 3aa4

epBas 4 BTOpasi IPOM3BOJHbIe (DYHKIMN

121 IT )i VHKL]

122 Onpeienenve, reoMeTpuYeCKU CMbICIT
NIPOM3BOJHOU

123 Oripesienienye, GbU3NUeCKU CMbIC
NIPOX3BOJHOU

124 YpaBHeHHe KacaTe/lbHOH K rpaduKy
byHKLMH

15 YpaBHeHue KacaTe/lbHOM K rpaduKy
byHKLMH

OW3BO/HbIE 37IeMeHTapHbIX (PYHKIMN
126 IT )i VHKL]
OU3BOJHBIE 3/IeMeHTapHbIX (PYHKLIUN

127 Ip A p YHK

128 ITpousBojHast CyMMBIl, IPOM3Be/eHN],
YaCTHOTO M KOMIO3ULIMK (QYHKLN

129 ITpou3BogHass CyMMBbI, IIPOM3Be/leHu,
YaCTHOTO M KOMIO3ULIMK (QYHKLN

130 ITpou3BogHass CyMMBbI, IIPOM3Be/leHu,
YaCTHOT'O Y KOMITO3ULIMK (YHKLIMI

131 KontponbHas pabora: "IIpousBogHas"




139 [ToBTOpEHMe, 060011[eHIe, CHCTEMAaTH3aIUsS 1
3HaHUM: "YpaBHeHUSs"
133 [ToBTOpEHME, 0000IIIeHHe, CHCTEMATH3aLIUS 1
3HaHU: "PyHKIMN"
134 VToroBasi KOHTpPO/IbHasi paboTa 1 1
135 WToroBasi KOHTpoJibHasi paboTa 1 1
136 HOBTOPEHI/IE, 0006111eHMe, CUCTeMaTH3aLIUs 1
3HAHWU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOI'PAMME




11 K/IACC

KoiuuecTBO yacoB

Ne
Tema ypoka KoHTpo/1bHBI IIpakTHyeckue
n/n Bcero
e padoThI padoThI

1 [TprMeHeHre IPOU3BOJHOM K MCC/Ie/J0BaHUIO 1
(yHKUMM HAa MOHOTOHHOCTb U SKCTPEMYMBI

5 [TprMeHeHre IPOU3BOJHOM K MCC/Ie/J0BaHUIO 1
(yHKI[MIi HA MOHOTOHHOCTb M KCTPEeMYyMbI

3 [TprmMeHeHre NPOU3BOHOM K MCC/Ie/JOBAHUIO 1
(yHKI[1II HA MOHOTOHHOCTb M 9KCTPEeMYyMbI

4 [TprMeHeHre NPOU3BOHOM K UCC/Ie/J0BaHUIO 1
(yHKLMM Ha MOHOTOHHOCTh U 9KCTPEMYMBI

c [TpuMeHeHHe IPOU3BOJHOM K MCC/IeJ0BaHUIO 1
(GyHKLMMA Ha MOHOTOHHOCTh U 9KCTPEMYMBI

5 [TpuMeHeHMe IPOU3BOJHOM K MCC/IeJ0BaHUIO 1
(yHKLMM HAa MOHOTOHHOCTb U 5KCTPEMYMBI
HaxoxieHrie Hanbo/IbIIIeTO ¥ HAMEHBIIIero

7 3HaueHUs1 HelpepbIBHOM PYHKLIUM Ha 1
OTpe3ke
HaxoxzieHrie HanbosIbIIero ¥ HaMeHbIIIero

8 3HaueHUs HelpepbIBHOW (PYHKLIUU Ha 1
oTpe3ke
Haxox/eHrie HanbOoJIbIIIeT0 U HAUMEHBIIIEro

9 3HaueHUsI HelpepbIBHOW (PYHKI[MU Ha 1
OTpe3ke

10 Haxox/eHrie HanbOoJIbIIIeT0 U HAUMEHBIIIer0 1

3HayeHMs HelpPepbIBHOU (PYHKLIMY Ha




OTpe3Ke

11

HaxosxaeHre HaruOOo/b11Iero U HauMeHbIIIero
3HaueHus HelpepbIBHOUW (QyHKIMU Ha
OTpe3Ke

12

HaxoxeHrie HanOOJIbIIIETO U HAUMEHBIIIEr0
3HaueHus HelpepbIBHOW (QyHKIMU Ha
OTpe3Ke

13

[TpuMeHeHue TIPOW3BOJHOMN [/isi HAXO0XKAEeHUs
HaWIy4lllero pelleHusi B MPUK/IaZHbIX
3ajavax

14

[TpuMeHeHe TIPOW3BOJHOM [/isi HAXO0XKAEeHHUs
HaWIy4lllero pelleHus B PUKJIaJAHbIX
3ajavax

15

[TpuMeHeHVe TIPOU3BOJHOM /IJIst
oripejiesieHUsi CKOPDOCTU U YCKOPeHUst
Tniporiecca, 3a/[aHHOTO (hOPMYJIOHN UK
rpadukom

16

[TprMeHeHe TIPOW3BOJHON IS
oripe/iesieHUsi CKODOCTU U YCKOPeHUsT
nipotiecca, 3a/laHHOT0 OpMYJIOi UK
rpadukom

17

Komrmosutus ¢pyHKImi

18

Kowmno3suimst hyHKLMMA

19

Komnosuims QyHKLmii

20

'eomeTpuueckue obpa3bl ypaBHeHUHM Ha
KOOPZMHATHOM IJIOCKOCTH

21

'eomeTprueckue 06pa3bl ypaBHeHUH Ha
KOODPJMHATHOU TJIOCKOCTH




KonTponbHast pabota: "VccnemoBanue

22 (OyHKIIMI C TOMOIIbIO TPOU3BOAHOMN"

73 [TepBoOOpa3Hasi, 0CHOBHOE CBOWCTBO
repBO0Opa3HbIX

24 [TepBooOpa3HbIe 3/1eMeHTapHBIX (QYHKLIWH.
I[TpaBuia HaXOKAEHUS TTePBOOOPA3HBIX

o5 [TepBoOOpa3HbIe 31eMeHTapHBIX (QYHKIIHHN.
[TpaBu/ia HaXOKAEHUS TePBOOOPA3HBIX

26 Wurerpasn. I'eomeTpruyeCcKuii CMbICIT
VHTerpasna

97 Brrunicsienne oripesieiEHHOr0O MHTerpasa 1o
tdopmysie HetoroHa-JletibHuIa

)8 Brruniciienne oripesieiEHHOr0O MHTerpasa 1o
thopmysie HetoToHa-JletibHuIa

79 [IpuMeHeHre vHTerpasa AJjsi HaX0XXIeHUs
Tiolazied TVIOCKUX GUryp

30 [IpyMeHeHre vHTerpasna AJjsi HaXOXXJeHUs
00BbEMOB reOMeTPUYECKUX TeJl

31 [TpuMmepsl peltieHUN Au@depeHIaabHbIX
ypaBHEHUH

3 [TpuMmepsl peltieHUN AuddepeHIuaIbHBIX
ypaBHeHUM
MaTtematrueckoe MOZie/IMpOBaHKe peabHbIX

33 TIPOL[ECCOB C MOMOLIBI0 AU(QepeHLanbHbIX
ypaBHEHUH

34 KonTtponbHas pabora: "ITepBooOpa3Hasi u

vHTerpan”




TpuroHnomeTrpruueckue GyHKIUH, UX

35 . 1
CBOMCTBA U rpavKu

36 TpuroHomeTpuueckre GyHKLWH, UX 1
CBOMCTBA U TpauKu

37 TpuroHomeTpudeckre GyHKLWH, UX 1
CBOMCTBA U rpaduKu

38 TpuroHomeTrpuueckue GyHKIUH, UX 1
CBOMCTBA U rpadMKu

39 TpuroHomeTrpuueckue GyHKIUH, UX 1
CBOMCTBa U TpauKu
OT60p KOpHEM TPUrOHOMEeTPUUECKUX

40 ypaBHEHHWH C IOMOILIBIO 1
TPUTOHOMETPUUECKON OKPY>KHOCTU
OT6Op KOpHEH TPUTOHOMETPHUUYECKUX

41 ypaBHEHUH C TTIOMOII[bIO 1
TPUTOHOMETPUUYECKON OKPY>KHOCTU
OT160p KOpHel TPUrOHOMEeTPHUECKHIX

42 ypaBHEHUH C TTOMOILL[bIO 1
TPUTOHOMETPUUYECKON OKPY>KHOCTU
OT60op KOpHEH TPUrOHOMETPHUYECKUX

43 yPaBHEHWH C IOMOLLBIO 1
TPUTOHOMETPUUYECKOU OKPY>KHOCTH

44 PelieHvie TpUroHOMeTpUUeCKUX HepaBeHCTB 1

45 Pentennrie TpUroHOMeTprUUYeCKHUX HEPABEHCTB 1

46 Pelienuie TpUroHoMeTpUYeCKUX HepaBeHCTB 1

47 PelieHne TpuroHoMeTpUUeCKUX HepaBeHCTB 1

48 KonrposeHast pabota: "I'paduku 1




TPUTOHOMETPUUECKUX (YHKLIUIA.

TpuroHoMmeTpruueckrie HepaBeHCTBa"

OcCHOBHEIE MEeTO/bI peleHus

49 TI0Ka3aTe/IbHbIX HepaBeHCTB

50 OCHOBHbIE METO/IbI peLleHrs
T0Ka3aTe/IbHbIX HepaBeHCTB

51 OCHOBHBIE METO/IbI peLleHusI
T0Ka3aTe/IbHbIX HepaBeHCTB

5 OCHOBHBIE METO/IbI peLleHus
TOKa3aTe/IbHbIX HePaBeHCTB

53 OCHOBHbBIE METO/IbI PeLLeHUs
norapu(MuuecKrix HepaBeHCTB

4 OCHOBHbBIE METO/IbI PeLLeHUsT

> norapuMuuecKix HepaBeHCTB

cc OCHOBHbIE METO/IbI peLleHns
norapuMuueckKix HepaBeHCTB

56 OCHOBHbIE METO/IbI peLleHns
norapuMuuecKrix HepaBeHCTB

57 OCHOBHBIE METO/bI pelLleHus]
VppAaLMOHA/IbHBIX HEPAaBEHCTB

58 OCHOBHBIE METO/bI pelLleHus]
YppaLMOHa/IbHbIX HePaBeHCTB

59 OCHOBHbIE METO/IbI peLleHns
VppaLOHa/IbHbIX HePaBeHCTB

60 OCHOBHbIE METO/IbI peLleHns
VppaLMiOHa/IbHbIX HepaBeHCTB

61 I'paprueckure MeTO/IbI pellieHus




VippalLMOHa/IbHbIX YPaBHEHUM

62

I'padprueckue MeTo/blI pellieHus
VppaLMOHAIbHBIX YPaBHEHUN

63

I'paduueckue MeTo/ bl pelleHus
TOKa3aTe/lbHbIX YpaBHeHUH

64

'padriueckue MeToOAbI pellieHNst
roKasaTe/lbHbIX HEPaBeHCTB

65

I'paprueckue MeTO/ bl peLleHus
Jorapu(pMUUeCcKUX ypaBHEHUIH

66

I'padmueckue MeToAbI pelleHust
JorapupMUUeCcKUX HepaBeHCTB

67

I'padriueckue MeTObI pellieHust
JorapupMUUeCcKUX HepaBeHCTB

68

I'padriueckue MeTOAbI pellieHust
ToKa3aTe/bHbIX U JIorapuMUUecKux
ypaBHEeHUH

69

I'padrueckue MeTOAbI pellieHNst
MoKa3aTe/lbHbIX U JT0rapuMHUUYecKux
ypaBHEHUH

70

I'paduueckue MeTo bl pelleHus
TI0Ka3aTe/bHbIX U JIorapupMUUecKux
HepaBeHCTB

71

I'padrueckue MeTo/bl pelleHust
TMOKa3aTelbHbIX U JT0rapupMHUYecKuX
HEpaBeHCTB

72

KonTponbHas pabota: "VppaiiioHa/bHbIe,
ToKa3aTeJibHble U JlorapupmMuyecKre
HepaBeHCTBA"




KomriekcHble unciia. Anrebpanueckas u

73 TPUrOHOMeTpUUecKast (POpPMbI 3arcu
KOMILJIEKCHOT'0 YrC/Ia
KowmriiekcHble unciia. Anrebpanyeckas U

74 TpUTOHOMeTpUUecKasi (HOpPMbI 3aNTUCH
KOMILJIEKCHOT'O YMCJ/ia

75 ApudmeTnueckue orepaluu C
KOMIUJIEKCHBIMU YUC/IaMU

76 ApudmeTrueckue oreparum C
KOMIUIEKCHBIMU YU CJIaMU

- V300pakeHre KOMIUIEKCHBIX UHMCesT Ha
KOOp/IMHATHOM TIJIOCKOCTH

78 V306pakeHre KOMILIEKCHBIX UMCes Ha
KOOp/IMHATHOM TIJTIOCKOCTH

79 dopmyna MyaBpa. KopHu n-oii cTeneHu u3
KOMIUJIEKCHOT'O YMCJIa

80 ®opmysa Myaspa. Kopau n-oli crenenu us
KOMIUJIEKCHOT'O YMCJIa
[IpriMeHeHre KOMILIEKCHBIX YKCesT /IS

81 pelieHUs1 GU3NUECKUX U TeOMEeTPUUeCKUX
3az1a4

8o KonrposnpHast pabota: "KomrnekcHbie
uncaa"

83 HarypanbHble v 1iesible yncia

84 HatypanbHbie U 1jesible Uncia

85 [IprMeHeHre NPU3HAKOB e/IMMOCTH L{e/bIX

qyuces




HPI/IMEHGHI/IQ MPHU3HAKOB A€JTMMOCTHU LieJIbIX

86
yuces

87 [IpMeHeHre NTPU3HAKOB A€IMMOCTH Le/bIX
yucen: HOl u HOK

88 [IpMeHeHre NTPU3HAKOB AeIMMOCTH L[e/bIX
urcesn: HOl u HOK

89 [IprMeHeHre NPU3HAKOB [e/IMMOCTH L{e/bIX
YyycesI: OCTaTKU 110 MOZYJIIO

90 [IprMeHeHre NPU3HAKOB [e/IMMOCTH L{e/bIX
YyuCes: OCTaTKU M0 MOZYJIHO
[IprMeHeHe MPU3HAKOB eJIMMOCTH Le/bIX

91 yrcen: aJiroput™M EBKva [/1s peleHus
3a/iau B L{e/IbIX YUCIax

92 KoHTtponbHas pabora: "Teopus 1je/IbIx
yucen"
Curcrema U COBOKYITHOCTb YPaBHEHUM.

93 PaBHOCH/IbHBIE CUCTEMBI U CUCTEMBbI-
C/1eCTBUS
Cucrema U COBOKYITHOCTb YPaBHEHUM.

94 PaBHOCH/IBHBIE CUCTEMBI U CUCTEMBbI-
C/1eCTBUS

95 OCHOBHBIE METO/IbI peLleHusI CUCTEM U
COBOKYITHOCTe! pallMOHa/IbHBIX ypaBHEeHUIN
OCHOBHBIE METO/ibI pelleHus] CUCTeM U

96 COBOKYITHOCTel MppaloHaIbHbIX
ypaBHeHU!

97 OCHOBHBIE METO/IbI pellieHus1 CUCTeM U

COBOKYMHOCTeM IMoKa3aTe/lbHbIX ypaBHEHUM




98

OcCHOBHBIE METO/bI peleHrs CUCTEM U
COBOKyrIHOCTEﬁ IMMOKad3aTe/JIbHbIX ypaBHEHI/IfI

99

OCHOBHBIE MEeTO/IbI pelleHus1 CUCTeM U
COBOKYITHOCTeH JI0rapupMruyecKmx
ypaBHeHUi

100

OCHOBHBIE MeTO/IbI PeLleHUs] CUCTeM U
COBOKYITHOCTeH JIorapupMruyecKmx
ypaBHEHUH

101

[IpviMeHeHVe CUCTEM K peLLeHUI0
MaTemMaTUUeCKHX 3aZiau v 3aZiau u3
pa3MUHbIX 00/1acTel HayKH U PeasbHON
JKW3HU, UHTepIIpeTaLys M0JyUYeHHbIX
pe3y/IbTaToB

102

[IpviMeHeHVe CUCTEM K peLleHUI0
MaTemMaTUUeCKUX 3aZiau v 3aZiau U3
Pa3/IMYHBIX 00J1acTeld HayKU U peaibHOU
JKW3HU, UHTepIIpeTaLys M0JIy4YeHHbIX
pe3y/bTaToB

103

[TprMeHeHre HepaBeHCTB K pelleHHI0
MaTemMaTUUeCKHX 3afiau v 3a7iad 13
Pa3/IMYHBIX 00J1acTeld HAyKU U peaibHOU
JKW3HU, UHTepIIpeTaLys M0Jy4YeHHbIX
pe3y/bTaToB

104

KonTponbHas paboTa: "CucTeMsl
palMOHATbHBIX, UPPAIL[MOHATbHBIX
TI0Ka3aTe/bHbIX U JIOTapU(MUUECKUX
ypaBHeHHH"

105

PaI_[I/IOHaJILHbIe YPdBHEHHS C ITdpaMeTPpaMU




106

PaI_[I/IOHaJ'H:HbIe HepaBeHCTBA C MTapaMeTpaMM1

107 PatpoHanbHbBIe CUCTEMBI C TIapamMeTpaMu

108 VppanumoHanbHble ypaBHeHUs], HepaBeHCTBa
C mapamMeTpaMu

109 WppauyoHanbHble CUCTEMBI C TTapaMeTpaMU

110 ITokasaTe/nbHbIe ypaBHEHUs, HEPAaBEHCTBA C
rapameTpamu

111 [TokasaresibHbIE CUCTEMBI C TTApaMeTpaMu

112 Jlorapumuueckrie ypaBHeHHsl, HepaBeHCTBa
C mapameTpaMu

113 JlorapudmMuueckre CUCTeMbI C TTapaMeTpamMu

114 TpuroHomeTprueckue ypaBHeHHUs C
rapameTpamMu

115 TpuroHomeTprueckre HepaBeHCTBa C
rapameTpamMu

116 TpUroHomeTprueckue CUCTEMbI C
rapameTpamMu
ITocTpoenue u vccnenoBaHue

117 MaTeMaTUUeCKUX MOJesleld pealbHbIX
CUTYyaL1H C TOMOLL[bIO0 ypaBHEHUH C
rapameTpamu
[TocTpoeHue u ucciesoBaHye

118 MaTeMaTUUeCKUX MOJesield pealbHbIX
CUTYyaL|1M C [TIOMOLLbIO0 CUCTEM YPaBHEHUH C
rapameTpamMu

119 ITocTpoeHnue u vccnefoBaHue

MaTeMdaThu4deCKux MO,Z[EIIEI\/,I pea/IbHbIX




CUTYyaL1i C IOMOLL[bIO0 CUCTEM YPaBHEHUM C
napameTpamu

KonrpospHast paboTa: "3azauu c

120 .
rapameTpamu

121 [ToBTOpEHue, 00001IeHre, CUCTeMATH3aLUs
3HaHuM: "YpaBHeHus"

199 [ToBTOpEHMe, 0600IIeHNe, CUCTEMATH3ALIHS
3HaHuM: "YpaBHeHus"

193 [ToBTOpEHMe, 0600IIeHNe, CUCTEMATH3ALIHS
3HaHui: "YpaBHeHusi. CUCTeMbl ypaBHEHU1"

124 [ToBTOpEHUe, 000011IeHNe, CUCTeMaTU3aLIUs
3HaHuM: "HepaBeHcTBa"

195 [ToBTOpeHUe, 000011IeHNe, CUCTeMaTU3aLIUs
3HaHui: "HepaBeHcTBa"

196 [ToBTOpEHUe, 0600ITIEHNE, CUCTEMATH3ALHS
3HaHui: "HepaBeHcTBa"

197 [ToBTOpEHUe, 0600ITIEHNE, CUCTEMATH3ALHS
3HaHuu: "[IpousBosHas U eé npumeHeHue"

128 [ToBTOpeHMe, 060011]eHHe, CCTeMaTH3al[1s
3HaHuu: "[IpousBosHas U eé npumeHeHue"

199 [ToBTOpeHMe, 060011[eHHe, CCTeMaTH3al[1s
3HaHui: "[IpousBosiHas 1 eé npumeHeHUe"

130 [ToBTOpeHue, 00001IeH1e, CUCTEMATH3aLUs
3HaHui: "VIHTerpasn u ero npuMeHeHve"

131 [ToBTOpeHue, 00001IeH1e, CUCTEMATH3aLUs
3HaHuu: "dyHKmn"

132 [ToBTOpeHMe, 06001[eHHe, CCTeMaTH3al[1s




3HaHui: "®yHKUMK"
133 [ToBTOpEHUe, 000011IeHNe, CUCTeMaTU3aLIUs 1
3HaHui: "OyHKIMK"
134 WToroBasi KOHTpO/IbHAsi paboTa 1 1
135 WToroBast KOHTpO/IbHasE paboTa 1 1
136 HOBTOPGHI/IQ, 0000111eH1e, CUCTeMAaTH3aLYs 1
3HaHUHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




YUYEBHO-METO/JUYECKOE OBECIIEYEHHWE OBPA30OBATEJ/IBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /I YYHEHUKA

v Anrebpa v Hauasa MateMatrueckoro aHanusa. 10-11 kiacc: yue6H. st 061ieobpasoBat. YupexaeHuii: 6a30Bblii ¥ MPOGU/IbHbIN
yposenu / I11. A. Anumos, FO.M. Kosisirun, M.B. Tkauésa, H, - M.: [Ipocsenienue, 2023

v JlugakTiueckre MaTephabl 1o anrebpe v Hauasam aHammsa st 10-11 kmacca o6ieo6pa3oBaTe/bHbIX YUPEXKIEHUHA. ABTODBL:
M.N. lllabynuH, M.B. Tkauéra, H.E. ®énoposa, P.I'". I'azapsin. Mockga. [TpocBemienue.2023

v’ JlugakTueckre MaTepuaibl Mo anrebpe W HauajaM MaTeMaThueckoro aHamu3a aias 10-11 kmacca o6ieo6pa3oBaTe/ibHbIX
yupeXkaeHuit: npodwibHbId ypoBeHb ABTOpbl: M.U. IlabynuH, M.B. TkauéBa, H.E. ®égopoBa, O.H. [JobpoBa. Mockga.
IIpocseienne.2023

METOJUYECKHWE MATEPUAJIBI VI YUUTEJIA

v’ AnreGpa v Hauajia MaTeMaTiueckoro aHanusa. 10-11 kiacc: yue6H. fiist o0ieoOpasoBat. YupexaeHuii: 6a30Bblii ¥ MPOGUIbLHbIM
yposenu / II1. A. Anumos, FO.M. Konsrun, M.B. Tkauésa, H, - M.: [Ipocseiuenue, 2023

v’ JIuJakTHyecKre MaTepuabl o anrebpe v Hauasam aHammsa s 10-11 kmacca o61eo6pa3oBaTe/IbHBIX YUPEXKIEHUH. ABTODBI:
M.W. llabynun, M.B. Tkauéra, H.E. ®énoposa, P.I". I"azapsin. Mockga. [Tpocsetienue.2023

v JlupakTMuecKe Marepuabl 1Mo aarebpe ¥ HauajaM MaTeMaTMyeckoro adanmsa s 10-11 kjmacca oOreo0pa3soBaTe/bHbIX
yupexzeHuit: npodunbHbii ypoBeHb ABTOpbl: M.U. IllabynuH, M.B. TkauéBa, H.E. ®énopoBa, O.H. [Jo6bpoBa. Mockga.
ITpocBeienune.2023

v Kuura jyisi yuurtesns. V3yuenue anreGpbl ¥ Hauaq maTemaThueckoro aHamu3a B 10 kmacce. Aprtopel: H.E. ®émoposa, M.B.
TkauéBa. Mockga. [Ipocerenue.2008

ONPPOBBIE OBPA3OBATEJ/IBHBIE PECYPChI 1 PECYPCBI CETU UHTEPHET

MunuctepctBo obpa3zoBanus Pd: http://www.ed.gov.ru/ ; http:/www.edu.ru
TectupoBanue online: 5 — 11 knaccel:  http://www.kokch.kts.ru/cdo
CeTb TBOpUecKux yuurenei: http:/it-n.ru/communities.aspx?cat_no=4510&tmpl=com ,
Hogble TexHomornu B obpazoBanuu: http://edu.secna.ru/main
[TyteBoguTens «B Mupe Hayku» JJ1s1 IKOJILHUKOB: hitp://www.uic.ssu.samara.ru
Merasniuknoneaus Kupumia u Medogausi: http://mega.km.ru
CalThl « DHLIMK/IONe ui»: http://www.rubricon.ru/;  http://www.encyclopedia.ru
CaMT Jiy1s1 caMooOpa30BaHUsI U OH-JIalH TeCTUPOBaHUs: http://uztest.ru/

JlOChe IIKOJIbHOTO YUUTe sl MaTeMaTUKu: http:// www.mathvaz.ru




