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INOACHUTEJIbHAS 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHYECKOTO aHAllM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero ooimero oOpa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH 00EeCIeunBaeT HHCTPYMEHTAIbHYIO 0a3y JJIs H3y4eHUs BCEX €CTECTBEHHO-HAYUHBIX
KYpCOB, a C JPYroil CTOPOHBI, (POPMUPYET JIOTUIECKOE B a0CTPAKTHOE MBIIUICHHUE 00YJatOIUXCsl
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHMS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTH M JPYrMX JUCUMIUIMH. B paMkax maHHOro ydeOHOro Kypca oOOydarolruecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKu, KOTOpas (GOopMyIHpyeT CBOU
JOCTIDKEHUS] B MAaTEMaTHIeCKOl Gopme.

Y4eOHblil Kypc anredpsl M Hayall MaTeMaTHYECKOTO aHAIM3a 3aKJIa/JbIBA€T OCHOBY IS
YCIENIHOTO OBJaIeHUs 3aKOHaMU (DU3HUKH, XUMHUH, OMOJIOTUH, TOHUMAaHHsI OCHOBHBIX TE€HCHIIUN
pa3BUTHS PKOHOMHUKH U OOIIECTBEHHOH >KM3HH, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIOJB30BATh WX JUIS JTAIbHEHIIEro
00pa3oBaHUs U B MOBCETHEBHON KU3HU. B TO e Bpems oBlaieHHe a0OCTPaKTHBIMU M JIOTHYECKH
CTPOTMMH KOHCTPYKUHUSMHU aJreOpbl U MAaTEMAaTUYECKOTO aHajIn3a pa3BUBACT YMEHUE HAXOJIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HCTUHHOCTb, OKA3bIBaTh YTBEPKACHHS C TOMOIIBIO HHAYKIIUU
U PacCyXJaTh JAETYKTUBHO, UCIOJIH30BaTh 0000IICHNE M KOHKPETH3AINIO, a0CTparupoBaHue 1
aHaJIoTHIo, GOpMHUPYET KpEeaTUBHOE U KPUTUIECKOE MBIIIIJICHUE.

B xome m3yuenus ydeOHOro kKypca «Anredpa ¥ Hayala MaTeMaTHYECKOTO aHalln3a)
oOyyaroIyecsi TMOJYy4aloT HOBBIM ONBIT peIleHHs MNPHUKIAJHBIX 33Jad, CaMOCTOSTEIbHOIO
MIOCTPOCHHUST MATEeMaTHYECKUX MOJENeH pPEaNbHbIX CHTYallMd, WHTEPIPETAlMH MOJYyYSHHBIX
peIIeHN, 3HAKOMATCSI ¢ MPUMEPaMH MaTeMAaTUYECKUX 3aKOHOMEPHOCTEH B MpHUpoOJEe, HAyKe U
UCKYCCTBE, C BBIJJAIOIIUMUCS MaTEMATUYECKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

VYueOHbllt Kypc 007a1aeT 3HAYUTEIbHBIM BOCHHMTATENbHBIM MOTEHIMAJIOM, KOTOPBIN
peanmu3yercsi Kak depe3 y4eOHBIM MaTepuas, CHOCOOCTBYIOUIMH (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydueOHOM  JesaTenbHOCTH, Tpedyromei
NPOJIOJDKUTEIPHON  KOHIIGHTPAlMM ~ BHUMAHUSI, CAaMOCTOSITENIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJY4YEHHBINA pPe3ysbTaT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajdaM MaTeMaTUYeCKOrO aHalM3a JICXKHUT
JeSITeTHHOCTHBIN MTPHHIIUAT 00YYIEHUSI.

B ctpykType yuebHoro kypca «Airedpa u Hayana MaTeMaTHYECKOTO aHAJIN3a» BbIIEICHBI
CIIEAYIOIINE CO/EPIKATEIbHO-METOJUUECKUe JIHHUU: «YHucna W BBIUMCICHUS», «DYHKIUU U
rpadukny», «YpaBHEHUS U HepaBeHCTBay, «Hauyana maTremMaTueckoro aHaiausa», «MHOXKecTBa U
Joruka». Bce OCHOBHBIE COlepIKaTEIbHO-METOIMUECKUE JIMHAN H3Y9at0TCsl Ha TIPOTSHKESHUH JIBYX
JeT 00y4YeHus: Ha YpPOBHE CpeHero oomero oOpa3oBaHmsl, €CTECTBEHHO JIOTOJHSS IPYT Apyra u
MIOCTETNIEHHO HACHIIAsiCh HOBBIMH TeMaMM M paszienamu. [laHHbIM yd4eOHBIH Kypc sBIseTcs
MHTETPAaTUBHBIM, MOCKOJbKY OOBEIUHSET B ceOe cojep)KaHHEe HECKOJIBKMX MaTeMaTHYecKHX
JTVCIIATUTAH, TaKUX Kak anre0pa, TPUTOHOMETPHsI, MAaTEeMaTHUECKUI aHAIN3, TEOPHS MHOXKECTB,
MaTemaTtuueckas Joruka u apyrue. Ilo mepe Toro kak oOydwaromuecs OBIaJeBalOT Bc€ Oolee
IIMPOKMM MaTEeMAaTHYEeCKUM almapaToM, Yy HHX I[OCJEI0BaTelIbHO (OpMHUpYyeTCs U
COBEpPILEHCTBYETCS YMEHHE CTPOUTh MaTEMAaTUYECKYIO0 MOJIENb pealbHOW CUTYAIH, IPUMEHSTh
3HAHUA, TOJY4YEHHbIE NpPU H3YYEHUH Y4eOHOro Kypca, UIs PEUIeHHs CaMOCTOSTEIbHO
chopMyTUpPOBAHHON MaTEMaTHYECKOM 3a71a4M, a 3aTeM HHTEPIIPETHPOBATH CBOM OTBET.

CopneprxaTenpHO-MeToANYeCKast TUHUS «HHca 1 BBIYUCIICHUS» 3aBepiIaeT (OPMUPOBAHUE
HaBBIKOB UCIIOJIb30BAHUS JICHCTBUTENIBHBIX YHCEN, KOTOpOe ObUIO HAuaTO HAa YPOBHE OCHOBHOTO



obmero obpazoBanus. Ha ypoBHe cpemnero oOmiero oopazoBanusi 0co00€ BHUMAHUE YIEISIETCS
(OopMHPOBAaHNIO HABBIKOB PAllMOHAIBHBIX BBIUYMCICHUH, BKIIOYAIONIMX B ce0sl MCIOJIb30BAHUE
pa3nuYHBIX (GOpPM 3amHMCH YHUCIa, yYMEHHE JelaTh MNPHUKUAKY, BBIIOJIHATH NPUOIMKEHHBIE
BBIUHUCIICHHS], OLICHUBATh YMCJIOBBIE BBIPAXKEHUS, pPa0OTaTh C MaTEMaTUUYECKUMHU KOHCTAHTaMH.
3HaKOMbI€ 00YYarOIUMCs] MHOYKECTBA HAaTypaJIbHBIX, LIEJbIX, PALMOHAIBHBIX U 1€HICTBUTEIBHBIX
quCceN JOMOJHSIOTCS MHOMECTBOM KOMIUIEKCHBIX Yucel. B KaxaoM M3 3THX MHOXECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE €My crenu(uYeckue 3aaydl W ONepalyu: AeJICHUE Halelo,
ONEPUPOBAHUE OCTATKAMM HAa MHOYKECTBE LIEJBIX YHCEN, 0COOble CBONCTBA PAl[MOHAIBHBIX U
UppalMOHATIBHBIX YUCEN, apU(PMETHUECKHUE ONEPalUH, a TAK)KE U3BJIEUCHUE KOPHS HAaTypaJbHON
CTETIEHH HAa MHOXKECTBE KOMIUIEKCHBIX uuncelsl. braromapst mocienoBaTeIbHOMY pacIIMPEHHUIO
Kpyra UCIOJIb3yeMbIX YHCET U 3HAKOMCTBY C BO3MOXKHOCTSIMH HMX NMPHUMEHEHHS Ui PEHICHUS
pasInYHbIX 3a7a4 GOPMHUPYETCs MPEICTaBIECHUE O €IMHCTBE MaTEMAaTUKU KaK HAyKu U €€ POy B
HOCTPOCHUU MOJIeJIel pealbHOr0 MUPA, IIUPOKO UCIIOIb3YIOTCS 00001EHIE U KOHKPETU3ALIHSL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBA» peall3yeTcs Ha MPOTSHKEHWH BCEro OOy4YeHHs Ha
YpOBHE cCpeaHero oOuiero oOpa3oBaHMs, IIOCKOJIBKY B KaxJIoMm paszene IIporpammbl
IPEIYCMOTPEHO pelIeHUe COOTBETCTBYIOUIMX 3ajadu. B pe3ynbraTe o0yvaromuecs: OBIaleBaloT
pasIMYHBIMM ~ METOJAaMM  pEIleHHs palMOHAIbHBIX, HWpPpAlMOHAIBHBIX, [OKa3aTeJIbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXKe 3ajad,
cojepkammx napamerpsl. [loiydeHHBIE YMEHHS IIMPOKO HCIOJB3YIOTCS NPU HCCIEIOBAHUU
(GyHKLUH C TOMOIIBIO IPOU3BOIHON, IPU PEILICHUH MPUKJIAAHBIX 33]a4 U 3ajjay Ha HaXOXKAECHUe
HauOOJBIINX U HAUMEHBLINX 3HaUYeHUH QyHKUMU. J[aHHas coleprkaTeabHas JIMHUS BKIIOYAeT B
cebst Takke (OpMUPOBAHHWE YMEHUM BBINONHATH pacuéTel No (opmynaM, HpeodpazoBaHUs
palMoOHATFHBIX, UPPANMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKCHHN, a TaK)Ke BBIPAKCHHUH,
coJepXkalx creneHu M Jorapupmel. braromaps usyueHuio anreOpandeckoro Matepuaa
IPOMCXOIUT JalbHEHIlee pPa3BUTHE AITOPUTMUYECKOIO UM aOCTPAaKTHOTO  MBIIIJICHUS
oOyyaromuxcsi, (OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAacCyKICHUH, pabOThl ¢ CHMBOJIEHBIMU
dbopmaMu, TpeACTaBICHNsT 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJIC PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraeT 3QpQGeKTUBHbIE HHCTPYMEHTHI JJISl PELICHHs] TPAKTHUYECKUX M €CTECTBEHHO-
HaYYHBIX 3aJay, HarJISAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopnepxatenpHO-MeToAnYecKast TUHUS «DYHKIMU U TpauKI» TECHO TEPEIUIETaeTCs C
JPYTUMH JJMHASIMHA Y9eOHOTO Kypca, ITOCKOIBKY B KAKOM-TO CMBICIIE 33/1a€T MOCIIEI0BATEIHHOCTD
u3ydyeHus Marepuana. l3yueHwe CTemneHHOW, TIOKa3aTeNbHOM, JorapupmMuyeckon u
TPUTOHOMETPUUYECKUX (DYHKIHI, UX CBOMCTB M TpaMKOB, HCIIOTIb30BaHNE QYHKIUHN SIS peILICHHS
3aj1a4d U3 IPYTUX YIeOHBIX MTPEIMETOB M PEaTbHOM KU3HU TECHO CBSA3aHO KaK C MATEMaTHUECKUM
aHAJTM30M, TaK U C PEIICHHEM YpaBHEHHI 1 HepaBeHCTB. [Ipu 3ToM O0IbIII0e BHUMaHHE YICTSIETCS
(opMHpPOBaHUIO YMEHHSI BBIpaXKaTh (POpMyIaMH 3aBUCUMOCTH MEX/Y pa3IMUYHbIMU BETMUYNHAMH,
UCCIIeIOBaTh MOJMy4YeHHble (YHKIMH, CTPOUTHh UX rpadukud. Matepuas 3Toil colepkaTeabHOH
JIMHWAYW HAIIEJICH Ha Pa3BUTHE YMEHHUHA U HABBIKOB, TIO3BOJISIOIINX BBIPAXKaTh 3aBUCHMOCTH MEXKITY
BEJIMYMHAMU B pazU4HON (hopMe: aHaTUTHUECKOH, rpadudeckoil u cioBecHor. Ero mzydenue
CHOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHHUS, CIIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETHU3AI1H, UCTIOJIb30BAaHHUIO aHAIOTUH.

CopnepxatenpHas auHUA «Hadana mareMaTHueckoro aHaan3ay» MO3BOJISET CYIIECTBEHHO
pacUIMpUTh KPYT Kak MaTeMaTHYECKUX, TaK U IPUKJIAAHBIX 3a/1a4, JOCTYIHBIX 00YJaroIUMCsl, TaK
KaK y HHUX MOSIBJIIETCS BO3MOXXHOCTb CTPOUTH IpaUKH CIOXKHBIX (DYHKIHH, OMpenessaTh HX
HanOOJIbIINE U HAUMEHBIINE 3HAUCHHS, BBIUMCIIATE TUIOMAAN (GUryp U 00ObEMBI Tel, HAXOAUTh
CKOpPOCTM U YCKOpEeHMs mpoueccoB. JlaHHas copaep)karesibHasi JMHHUA OTKPBIBAET HOBBIC



BO3MOKHOCTH ITIOCTPOCHHSI MATEMATHYECKUX MOJEIIEH PEAIbHBIX CUTYyallui, I03BOJISIET HAXOIUTh
HaWIy4lllee pELIEHUE B MPUKIAJAHBIX, B TOM YHUCIIE COLHAIbHO-DKOHOMUYECKHX, 3ajadax.
3HAKOMCTBO C OCHOBAMM MaTEMAaTHYECKOI0 aHalIM3a CIOCOOCTBYET PAa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-JIOrMYECKOT0 UM KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUU pacro3HaBaTh
MPOSIBIICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE U ucKyccTBe. OOydaromiuecs y3HAIOT O
BBIJIAIOIINXCST pe3yabTaTax, MOJYyYCHHBIX B XOJA€ Pa3BUTHS MaTEeMAaTUKU KaK HayKH, U 00 uX
aBTOpax.

CopepxarenbHo-MeTOAMYECKasE JHHUS «MHOXKeCTBa U JIOTHMKa» BKIIOYaeT B cels
3JIEMEHThl TEOPUM MHOXKECTB M MATEMaTUYECKOM JIOTMKU. TeopeTMKO-MHOXKECTBEHHBIE
IIPEJICTaBICHNs] IPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKU M IpejulararoT Haubosee
YHUBEPCAIbHBIA SI3bIK, OOBEAUHSIONIMI BCE pa3feiibl MaTeMAaTUKU U €€ INPUIOKEHHUM, OHU
CBSI3bIBAIOT Pa3HbIE MAaTEMATUUECKHUE NUCLUIUIMHBI U UX IPUIOKEHUS B equHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTh OOyYaroleMycs IOHUMaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTEMATHUKH U UCIIOJIb30BATh €0 JIJISl BBIPAKEHUS CBOMX MbICIIEH. /[pyruM BaxkKHbIM
IPU3HAKOM MaTeMaTUKU KaK HayKd CcleAyeT [pU3HaTh CBOMCTBEHHYIO €l CTpOrocTb
000CHOBaHHUI U CIIEZIOBAHUE OMPEAeTIEHHBIM MTPaBHIaM OCTPOCHHUS JJOKA3aTeNbCTB. 3HAKOMCTBO
C DJJEMEHTaMHU MaTeMaTH4YeCKOHl JIOTUKU CHOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIUICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTHh CBOM PACCYXKICHHS Ha OCHOBE JIOTMYECKHMX IIPaBHJI,
(dbopMUpyeT HaBBIKM KPUTUYECKOTO MBIIIJICHUS.

B yuebHOM Kypce «Anredpa v Hayajla MaTeMaTUYECKOTO aHaIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJEIMPOBAHUsS, KOTOpble IPH3BaHbl CHOCOOCTBOBATH (HOPMHUPOBAHUIO
HABBIKOB MTOCTPOCHMSI MOJIEIEH peabHBbIX CUTYallMi, UCCIE€A0BAHUS 3TUX MOJEIEH ¢ MOMOIIBIO
anmnapara ajaredpbl U MaTeMaTH4ecKoro aHalli3a, MHTEPIPETALUU IOJYYEHHBIX pPe3yJbTaToB.
Takne 3amaHus BIUIETEHbl B KaXABIM W3 Pa3fesioB IPOrpaMMBbI, IOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca ILIMPOKO HCIONIb3YyeTcs A pelleHus NpUKIaaHbIX 3ajnad. [Ipu pemenun
peaJIbHBIX MPAKTUYECKUX 3a7a4 00ydaroluecs pa3BUBal0T HaOII0JaTeIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, abCTparupoBaTbcs, UCIOIb30BaTh aHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATh
npobnemy. JlesTenpHOCTh 1O (OPMUPOBAHMIO HABBIKOB pEIIEHUS NPUKIAAHBIX 33734
OpraHusyercss B TIIpollecce M3Yy4YeHHs BceX TeM YydeOHoro kypca «Anrebpa u Havana
MaTeMaTUYECKOT0 aHaAJIu3ay.

Ha n3yuenue yuebHoro kypca «Anredpa 1 Hauana MaTeMaTHUYE€CKOTO aHaJIN3a» OTBOJIUTCS
272 gaca: B 10 xmacce — 136 gacos (4 daca B Heeno), B 11 kimacce — 136 yacoB (4 4aca B HEJIENIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB I peIIeHUs TPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUHN U peaTbHON KU3HHU.

JeiicTBuTenpHble yKcaa. PanyvoHanpHble W MppalMoOHaNbHble uyucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMU 4YUCIAMH. MOAylb ACUCTBUTEIBLHOIO YHCIA M €0 CBOWCTBA.
[TpuOn>kE€HHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHHUM.

Crenenb ¢ neibM nokasatenem. bunom Herotona. Mcnonbs3oBanue noaxoasieit popmbl
3allACU ACUCTBUTEIIBHBIX YMCEI Ul PEIICHUS IPAKTUYECKUX 3a7a4 U IIPEICTABIICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKa3aTeJIEM.

Jlorapugm uncna. CoiicTa jgorapudma. JlecaTuuHble U HaTypallbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YUCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUs] M HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHble MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCUIIbHBIE YypaBHEHUS U ypaBHEHUs-ceICTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcCHOBHBIE METO/Ibl PEIICHUSI LENbIX U IPOOHO-pAlMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouseHsl OT OJHON IEPEMEHHOM. JleleHne MHOrowIeHa Ha MHOTO4YJIEH ¢ OcTaTKOM. Teopema
besy. MHorounens! ¢ neisiMu kosddunuentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPXKALIUX CTENEHH U KOPHH.

UppanmonansHblie ypaBHeHUS. OCHOBHBIE METO/bI PELICHUS UPPALIMOHATIBHBIX YPAaBHEHUH.

[ToxazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PEIICHUS I10KA3aTEIbHBIX YPABHEHUIA.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

Jlorapudmuueckue ypaBHeHUS. (OCHOBHbIE METOJIbI pEIIeHUs JIOrapu(pMUUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckne (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BbIpaXEHUI. Pelienne TpuroHoMeTpu4eckux ypaBHEHU M.

Pemenne cucreMm IMHEWHBIX ypaBHEHMH. MaTpuma CUCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurenb MaTpULbl 2X2, €ro reOMETPHUYECKH CMBICI W CBOWMCTBA, BBIYHCICHHE €r0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHMH. Pemenne
IIPUKJIAIHBIX 3a7a4 ¢ IIOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. MccinenoBanne nocTpoeHHON
MOJIEJIN C TIOMOIIBIO MATPHIL ¥ ONIPEACIIUTEIIEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHON CUTyallMH C IOMOIIBK) YpPaBHEHUH U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTUUECKUX 3a7a4 U 3a/1a4
U3 PA3IUYHBIX 00JIaCTel HAYKU M peabHON JKU3HU.

DOyHKIUM U TpadpuKu

OyHKIUA, crmocodbl 3amanus GyHKIMH. B3ammHo oOpatHble (yHkiuu. Kommosumws
¢ynkuuit. ['paduk pynkuuu. DnemeHTapHbIe peodpa3zoBaHus Tpa@uKoB (yHKIIHA.



OO6nacth onpeeneHus 1 MHOXKECTBO 3HaueHui GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTosHcTBa. YErHbie n HeuéTtHbie QyHKUuU. [lepuogmueckue ¢yHkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIHMU. MakCUMyMbl 1 MUHHUMYMBbI QpyHKIuU. Hanbomnpiiee u HauMeHbIee
3HaYeHUS PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, KBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennass GpyHKIMS ¢ HATypalbHBIM U IEJNBIM IOKazareneMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS h-0il cTenmeHH Kak (PyHKUHMHM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJIEeM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, OMNpPEIEICHHE TPUTOHOMETPUUECKUX (PYHKIUN
YHMCJIIOBOI'O apIyMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX MPOIECCaX U SBJICHUAX. ['papuku peabHbIX
3aBUCHMOCTEH.

Hauyana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEe0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCcKon
UHAYKIUU. MOHOTOHHBIE M OTpaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBaIOLIEH IeOMETPHUUYECKON MPOrpecCHH.
JIMHENHBI M AKCHOHEHUUAIBbHBIM pocT. Yumcino e. dopMyrna CIOXKHBIX MPOLEHTOB.
Hcronbs30BaHue NMPOTpECCUN Il pELIEHUS PEANIBHBIX 3a7a4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable pyHKIINN U UX cBOicTBa. ToUYKHM pa3ppiBa. ACUMOTOTHI TPaUKOB (PYHKIIHIA.
CpoiicTBa (hyHKIMI HENpepbIBHBIX HAa OTpe3Ke. MeToJl MHTEPBAJIOB JUIsl peIlIeHUs] HEPaBEHCTB.
[TprMeHeHre CBOMCTB HENPEPHIBHBIX (YHKIIUM JIsl pelIeHus 3a1a4.

[lepBas u BTopas npousBoaHbie GyHKIMH. OnpenenecHue, TeOMeTpUIECKU U HU3MIeCKUit
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaduKy QpyHKIIUH.

[TpousBoaHbIe NeMeHTapHBIX QyHKIMNA. [[por3BOIHAS CYMMBI, MPOU3BEICHHS, YACTHOTO U
KOMIO3UINH (YHKIINH.

MHo:xecTBa M JIOTHKA

MHOXeCTBO, Onepalvi HajJ, MHOXXECTBAMU M UX CBOMCTBA. Jluarpammel Ditiepa—Benna.
[IpuMeHEeHNE TEOpETUKO-MHOKECTBEHHOIO ammnapara Juls ONMCaHUS pealbHBIX MPOLECCOB U
SBJIEHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNbCTBO, PABHOCWIBHBIE YPABHEHHUS.

11 KUIIACC

Yuciaa 1 BLIYUCTICHUS

Harypanbabie u nenble uncna. [IpumeHeHHMe NPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanbOonbImi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB MO MOAYJI0, airopuT™Ma EBKIMIa 7151 penieHust 3a1a4 B LEJIbIX YHCIaxX.

KommiekcHpie uwncna. AnreOpandeckas W TPUTOHOMETpHYECKass (OpMBI  3amucH
KOMIUIEKCHOTO 4Yuciia. ApupMETHUECKHE ONEpaluu ¢ KOMIUIEKCHBIME Ynciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHMCE HA KOOpAWHATHOH IockocTu. @opmyna Myaspa. KopHu n-oii ctenenu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHHe KOMIUIEKCHBIX 4Hced [UIsl pelleHdus (GU3HYECKUuX U
F€OMETPUYECKUX 3a1a4.

YpaBHeHusI U HEPaBEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHUN U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CHUCTEMBI-
ciencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

OT16op KOpHEH TPUTOHOMETPUUYECKUX YpPABHEHUN C MOMOILIBI0 TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. PereHne TpuroHoMeTpuyeCcKuxX HEPaBeHCTB.

OcHOBHBIE METO/IbI PEILICHUS TOKA3aTEIbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALIUOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHHS CUCTEM U COBOKYITHOCTEN palliOHAIbHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeIbHbBIX U JIOTapU(PMUIECKUX YpaBHEHUI.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHre ypaBHEHU, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OOJIACTeH HAayKHM M pPEAITbHOH JKW3HM, WHTEPIPETALHUsS IOTyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpapuku

I'paduk kommosunun QyHkumii. 'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTOIbI pellieHrs ypaBHEHUH U HepaBeHCTB. [ paduueckre MeToAbl perieHus
3a/1a4 ¢ mapaMeTpamu.

Ucnonp3zoBanue rpadukoB (QyHKIUN [OJIs MCCIEIOBAHUS MPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE€ BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIu3a

[TpuMeHeHne MPOU3BOAHOM K UCCIEN0BAaHUIO (PYHKIIUH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanOoIbIIero 1 HAMMEHBIIIETO 3HAYEHUH HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpEeNeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie 3IeMEHTapHBIX
byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. BerauciieHre onpenenéHHoro uHTerpaia
no ¢popmyne Hetorona-Jleitbauna.

[IpumeHeHrne uWHTerpaia Uil HAXOXACHUS IUIOWAAEeH IUIOCKUX ¢GUryp u o0bEMOB
F€OMETPUYECKHX TeJ.

[Tpumeps! pemennit auddepeHnrnanbHbIX ypaBHeHH. MaTeMaTHuecKkoe MOJIEIMPOBAaHUE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU(PepeHIInaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh  TPAKIAHCKOW TMO3MIIMK  OOydYaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOI'O WIE€HAa POCCHUHCKOro OOIIEeCTBa, MPEJICTABICHHE O MaTEMaTHUYECKHX OCHOBaX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBIICHHH, NPOLEAYp TpPakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTAaMHU B
COOTBETCTBUU C X (PYHKIUSIMU U Ha3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHHUSIM POCCHUICKHUX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, Cc(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKu U JESTENbHOCTbIO YYEHOIO, OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOHYHUBOTO OyIyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUAst ICTETUKY MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PacCyKICHHM, BOCIPUUMYUBOCTh K MAaTEMAaTHMUECKUM AacCIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(hOopMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, peryisipHas (puandeckas akTHBHOCTbD ),
(bu3HIEeCKOe COBEPIIICHCTBOBAHUE TIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHON IEATEITEHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
po(hecCHOHANBEHOM JEeSITEeNFHOCTH, CBSI3aHHBIM C MAaTeMaTUKON M e€ MPHIIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh JKOJIOTMUYECKOW KYyJIbTYphl, TOHUMAaHWE BIUSHUS COIUAIBHO-
SKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
II00aTEHOTO XapaKTepa IKOJIOTUYECKUX MPoOIIeM, OpUEHTAIIHS HAa TPUMEHEHNE MaTEMaTHUECKUX
3HAHWH JIS pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPeIbl, TJIAHUPOBAHHUE IMTOCTYIKOB U OIICHKH
MX BO3MOXKHBIX MMOCIIEICTBUI JJIsl OKPYKAIOIIEH CPeJIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE  MHUPOBO33PEHHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY  YPOBHIO
pasBUTHS HAYKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTHYeCKOH HayKH Kak chepsl
YEJIOBEUECKON JIEATEIIbHOCTH, ITAlOB €€ Pa3BUTHs M 3HAYUMOCTH Ul Pa3BUTUS LIMBUIM3ALINU,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MaTEMAaTUYECKOU KYJIbTYypOU KaK CPEICTBOM IO3HAHUS MHUDA,
TOTOBHOCTH OCYILECTBIIATH POEKTHYIO M UCCIIENOBATEIbCKYIO NEATEIbHOCTh MHANBHYaIbHO U
B IpyIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe AeiicCTBUS

Ba3oBble tornyeckue nelicTBus:

BBIABJIATE MW XAPAKTCPHU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MATEMAaTUYCCKHUX O6’I)GKTOB,
MOHATHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALKUUA, OCHOBAHUA [UIsi 0000IIeHUus u
CpaBHEHMS, KPUTEPUHU IPOBOAMMOIO aHAIN3A;

BOCIIPHHUMATh, (OPMYIHPOBATh W MPEeoOpa3OBBIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpUIATENIbHbIC, eAMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JaHHBIX, Ha6JHOI[eHI/I$IX n YTBCPKACHUAX, npeajaratb KpUTCpUun JJIS BBISIBIICHUA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSTEIBHO JI0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKAEHUH (TIPSAMBIE U OT
IPOTUBHOI0), BBICTpAaUBaTh AapryMEHTAlMI0, NPUBOJUTH MPUMEPHl U  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYACHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHus yueOHol 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMPATh HaNOOJIee MOIXOIAIINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble nccienoBarebckme 1eicTBUA:

HCIIOJIF30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, (OPMYITUPOBATH
BONPOCH], (UKCHPYIOIIHUE MPOTUBOpEUYHe, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
(dbopMUpOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULINIO, MHEHHE;

IMPOBOANTH CaMOCTOATEIIbHO CHHaHHpOBaHHBIfI OKCIICPUMCHT, HUCCIICAOBaAHUC 10
YCTAHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBeKTa, SBJICHMS, MPOLECCa, BBIIBICHUIO
3aBUCHUMOCTEN MEXy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENIbHO (OPMYINPOBATh 0000IIEHUSI ¥ BBIBOJBI IO pe3ysibTaTaM IMPOBEAEHHOIO
HaOJII0/IEHUs], UCCIIEeI0BaHMS, OIIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCA, & TAKXKE BBIABUTATh MPEANOI0KEHUS O
€T0 pa3sBUTUHU B HOBBIX YCIIOBHAX.

Pabora ¢ undopmaumeii:

BBISBJISITH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJII OTBETA Ha BOIPOC U IS
pELIeHUS 3aa4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  PAa3IMYHBIX THUIIOB, aHAJIW3UPOBATh,
CUCTEeMAaTU3UpPOBaTh W HMHTEPHPETUPOBATH MH(POPMALMIO pPA3IMYHBIX BHJIOB U  (QOpM
MPE/ICTABIICHHUS;



CTPYKTYPHPOBATh HH()OPMALIUIO, TIPEJICTABIIATH €€ B Pa3IMYHbBIX (hOpMax, HIUTIOCTPHPOBATH
rpaduvecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO  Cc(HOPMYIHPOBAHHBIM
KPHUTEPUSM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE el cTBUS

Oo0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXKJICHHUS B COOTBETCTBHHM C YCIOBHSAMH M ICIISIMHU
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W IMHCHhMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUA 110 XOI[y peI_HeHI/ISI 3aJa4u, KOMMCHTI/IpOBaTL HOJIy‘-ICHHbeI p€3y.HBTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOUW TEMBbI, MPOOIEMBbI,
pelaeMoi 3a/auu, BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA IMOMCK PEIICHHMS, COMOCTABIATh CBOU
CYXJICHUS] C CY)KICHUSMHU JPYTrUX YYaCTHUKOB JHMAIOra, OOHApY)KHUBATh Pa3IMYMe M CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

HpeIlCTaBJ'ISITB pe3yJII)TaTI)I peHIeHI/Iﬂ 3aJda4u, BKCHepI/IMCHTa, HUCccCJIe10BaHusA, HpOCKTa,
CaMOCTOSITEIILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YYETOM 33124 MPE3ECHTAIUN U 0COOEHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunus:

COCTABJIATh IUIAH, aJIFOPUTM peIIeHHs 3a/auyd, BBIOMpATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCSA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALINH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENBHBIX MPOLIECCOB, HX pe3yJdbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIiecca U pe3yiIbTaTa pelleHrs MaTeMaTHUeCKO! 3a1auu;

NpEBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh INpPH PELIEHUM 3a/1ayl, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OILICHUBATh COOTBETCTBUE PE3yNbTaTa LU U YCIOBUSIM, OOBACHATH IPUUNHBI TOCTHKEHUS
WIM HENOCTH)KEHUS pe3yJbTaTOB JAESITEIbHOCTH, HAaxXOOUTh OIIMOKY, JlaBaTh OLEHKY
nproOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI IpU
pelieHnn y4yeOHbIX 3a/Jay, MPUHUMATh IIeJIb COBMECTHOM JEATEeIbHOCTH, IUIAHUPOBATH
OpraHu3allMi0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbI padoT, JOrOBapHBAThCS, OOCYXIATh
npoliecc M pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IpYNMHOBBIX (hopMax paboThl (0OCYyXIeHHs, OOMEH MHEHHH, «MO3TOBBIE
LITYPMBI» U HHBIE), BBIIIOJIHSTH CBOIO YaCTh paO0OThI U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMU
YJICHAMA KOMaHJbI, OLIEHWBAaTh KAayecTBO CBOETO BKJaJa B OOLIMI MPOXYKT MO KPHUTEPHSIM,
c(hOopMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI



K xonmy oOyuenuss B 10 kiacce oOydaromuiics TMONYYUT CIEAYIOIINE TMPEIMETHBIE
pe3yJbTaThl MO OTICIBHBIM TeMaM padoyeil mporpaMmel yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yucia 1 BBIYUCICHUSA:

CBOOOZHO OINEPUPOBATh MOHATUSMU: PALMOHAILHOE YHCII0, OECKOHEUHAs! IepUoAnYecKas
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXECTBA PAIlMOHAIBHBIX M JACHCTBUTEIBHBIX
qKCesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

MPUMEHSTH IPOOH U MPOILEHTHI AJIs PEIICHUs IPUKIAIHBIX 3a/1a4 U3 PA3IMYHBIX OTpaciieit
3HAHUU U peajbHOU KU3HU;

MPUMEHSTh TPUOMIKEHHBIC BBIYMCICHUS, MPABWIA OKPYIJICHHS, TPUKHUIKY U OIEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOZHO OMNEpUPOBATH MOHSATHEM: CTEMEeHb C IeJIbIM IOKa3aTelieM, HCIOJIb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCET ISl PEIIeHHs MPAaKTHYEeCKUX 3a7ad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPAIbHOM CTETICHH;

CBOOOJHO OTEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBLHBIM ITOKA3aTelNeM;

CBOOOJHO OMNEpUPOBATH MOHATUSMU: JorapudmM 4Yucia, NECATHYHbIE M HATypajbHbIC
J0TapuQMBbl;

CBOOOZHO OMNEpPUPOBATH MOHATHSIMHU: CHUHYC, KOCHUHYC, TaHIE€HC, KOTAHI€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHT'€HC YUCIOBOTO apryMEHTa.

YpaBHeHus1 U HepaBeHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSIMU: TOXKIECTBO, YpaBHEHNE, HEPABEHCTBO, PaBHOCUJIbHBIE
YpaBHEHUS U YPAaBHEHUS-CIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHSTh pa3IUYHbIle METOABl PEIICHUS pPAIMOHAIBHBIX U JPOOHO-PAIMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB ISl PEIICHUs] HEPABEHCTB;

CBOOOJHO ONEpUpPOBaTh MOHATHUAMU: MHOTOWIEH OT OAHOM INEPEMEHHOM, MHOTOYJIEH C
1enbIMU KoddpuimenTaMu, KOpHI MHOTOYJIEHA, IPUMEHSATH JIeTICHHEe MHOTOUJIeHa HA MHOTOWIEH
C ocTaTKoM, TeopeMy be3y u Teopemy Buera i pemenns 3anay;

CBOOOZHO ONepUpoBaThb NOHSTHUSAMM: CHCTEMa JIMHEWHBIX YpaBHEHUH, MaTpHla,
ONpeAeUuTENb, MaTpullbl 2 X 2 WU €ro TeOMETPHUYECKUM CMBICHI, HCHOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 s BBIYUCIEHUS €r0 3HAUCHUS, MPUMEHITh OMPEIEIUTENN I pPEeLIeHUs
CHUCTEMBbI JIMHEHHBIX YpaBHEHUM, MOJAEIHUPOBATH PEAlbHbIE CUTYallUd C TMOMOIIBIO CHUCTEMBbI
JUHEHHBIX YpPaBHEHMH, HWCCIENOBaTh IOCTPOEHHBIE MOJEIM C TIOMOIIbI0 MaTpull H
ornpeAenuTeNel, UHTePIPETUPOBATh MOIYYEHHBII pe3ylbTar;

MCIIONIb30BaTh CBOMCTBA JEHCTBHI ¢ KOPHIMH ISl MpeoOpa30BaHus BIPAKEHU;

BBIMIOJHATh  MPEOOpa3OBaHUST YHCIOBBIX BBIPAKEHUH, COAEpXKAIIMX CTENEHH C
paloHaIbHBIM TIOKa3aTeleM;

UCIIONIb30BAaTh  CBOWCTBA JIorapu(MoB i IpeoOpa3oBaHus  JIOTapU(PMUUYECKUX
BBIPAKECHMUI;

CBOOOAHO  OMEpUPOBaTH  MOHATHSIMH:  HPPANHMOHANBHBIE,  IOKa3aTelbHBIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELICHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIU OCYILECTBIISISI IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBICE  TPUTOHOMETpHUYECKHE  (QOpMynbl Il IpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUH;



CBOOOZHO ONEpPUPOBATH TMOHSTHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPHUMEHATH
HE00X0auMbIe (POPMYIIBI ISl PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUIA,

MOJICIUPOBATh PpPEAIbHBIE CUTyallMd Ha S3BIKE aireOpbl, COCTABIATH BBIPAKCHHS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DyHKIUHA U TPaQUKH:

CBOOOJTHO ONEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHusl (YHKIWH, B3aUMHO
obpatHble (QyHKIUK, KOMIO3ULUS (PYHKIUH, TpaduK (GYHKIUH, BBIIOJIHATH 3SJIEMEHTapHbBIC
npeoOpa3zoBanusl rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
byHKUIMYU, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OINEPUPOBATh MOHATUAMU: YETHBIE U HEYETHBIE (PYHKIMH, MEPHOIUYECKHE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIWH, MaKCUMyMbl U MHHHUMYMbI (YHKIUH,
HauOOoJIbIIICe U HAMMCHBIIIEE 3HAaUeHNE (DYHKITUU HA POMEKYTKE;

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypAIbHBIM U IEJIBIM
nokasaresnemM, rpaQuk cTerneHHOW (YHKIMH C HaTypalbHBIM M IIENBIM MOKa3aTeneM, rpadux
KOPHSI N-Oi CTENEeHU KaK PYHKIIMH OOpaTHOW CTETMIEHH C HATYpallbHbIM ITOKa3aTeleM;

ONEpPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHass (QYyHKIHH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIICIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOZHO OMEpUPOBATH MOHATHSIMH: MOKa3aTelbHasi U jorapupmudeckas GyHKIUU, HX
CBOMCTBA U IrpadMKu, UCIIOIB30BaTh UX I'padUKH JUIsl pelICHHs YpaBHEHMIA;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMH: TPHUTOHOMETPHUYECKAs OKPYKHOCTB, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (YHKIIUH YHUCIOBOTO apTryMEHTa;

UCMOJIb30BaTh Ipaduku (QYyHKIMHA A7 UCCIET0BaHMs MPOLIECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYTruX y4eOHbIX MPEIMETOB M pealbHOW KHU3HM, BbIpaxaTh (opMyrnaMu
3aBHCUMOCTH MEX/1y BeTUUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apupMeTHyecKass U reoMeTpudeckas Hmporpeccus,
0eCcKOHEeuHO yOBIBarolasi FreOMETpUYECcKasi MPOrpeccHsi, TMHEHHBINH U SKCIIOHEHIIMAIbHBIM POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MIPOTPECCHH JUTS PEIICHUS PEATbHBIX 33134 MPUKIATHOTO XapaKTepa,

CBOOOJTHO ~ ONEpUPOBATH MHOHATHSAMM:  TOCIEAOBAaTENBHOCTh, CIOCOOBI  3a/laHUS
MOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OIpPaHUYECHHBIE ITOCIIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHHUS] MaTEMAaTHIECKOTO aHaIM3a KaK aHan3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HETPEpPBIBHbIC (DYHKIMH, TOYKH pa3pbiBa Tpaduka
(byHKIMHU, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIMS, HENpepbIBHAas Ha OTpe3Ke, NMPUMEHSTh
CBOICTBa HEMPEePBhIBHBIX QYHKIIHH JJIsl pelIeHus 3a/1ay;

CBOOOJTHO OMEpPUPOBATh TMOHATHUSMHU: TiepBas W BTOpass TPOM3BOJAHBIC (YHKIIHH,
KacaTenbHas K rpaduky QyHKINY;

BBIYUCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEIECHUS, YACTHOTO M KOMIIO3ULIMY ABYX (DYHKIIUH,
3HATh IPOU3BOHBIC AIIEMEHTAPHBIX (PYHKIINA;

HCIIOJIb30BaTh T€OMETPUUYECKUIN U PU3NYECKUIT CMBICI TPOU3BOIHOM JUIsl pEeIlIeHUs 3a1ay.

MHuoxkecTBa M JTOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEPALUU HaJl MHOKECTBAMH;



HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alliapaT Ul ONMCAHUsS PealbHbIX TPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 3324 U3 APYTHX y4eOHBIX MPEIMETOB;

CBOOOJTHO ONEpUPOBATh MOHATHSAMH: OIpEIeNiCHHe, TeopeMa, YpaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, PABHOCHIBHBIC YypPaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce 0Oy4aroIIMiCs MOMYYHUT CIEAYIOIIHE MPEIMETHBIE
pe3yJbTaThl 1O OTJCIBHBIM TeMaM padoyeil mporpaMmbl y4eOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOTO aHAJIN3a»:

Yucia M BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE W 1EJ0e YHCIO, MHOXECTBa
HaTYypaJIbHbIX M LENbIX YHMCEJ, UCIIOJIb30BaTh NMPU3HAKU Aeaumoctu nenslx yucen, HOJ[ n HOK
HaTypaJIbHBIX YMCEJl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIrOpuT™M EBKna;

cBOOOJTHO OIIEPUPOBATH MOHATHEM OCTATKa 10 MOAYJIIO, 3alIMChIBATh HATYpAJIbHbIEC YHCIIA B
Pa3JIMYHBIX TO3UIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO ONEpUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHMCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPEICTAaBIATh KOMIIJICKCHBIE YHCIIA B aNreOpandeckoil ¥ TPUrOHOMETPUYECKO (opme,
BBINOJIHATH apU(PMETUYECKHE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHHUs M HEPABEHCTBA:

CBOOOZAHO  ONEpUPOBATH  MOHATUSIMM:  HMpPPALMOHAIbHBIE,  IIOKa3aTeJIbHbIE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIISATH OTOOP KOPHEH MpH peIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, IPUMEHATH
HeoOxoauMble (POPMYJIbI IJIs1 pELIEHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OINEPUPOBAThH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBY, HAXOAUTh PELIECHUs CUCTEMBI U1 COBOKYITHOCTEU
palMOHATIBHBIX, HWPPALMOHAIbHBIX, IOKA3aTEJbHbIX M JIOTapu(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoOHallbHble, HPpPALMOHAIbHbIE, I[OKa3aTeJdbHblE, JorapuMUUYEecCKue |
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEP KAILNE MOLYJIN U ITapaMeTpBbI;

PUMEHSTH I'pauuecKue METO/IbI IS pEIICHUs ypaBHEHUI U HEPAaBEHCTB, a TaKXKe 3a/1a4 ¢
rapamMeTpamu;

MOJENIMPOBATh peAJbHbIE CUTYallMM Ha s3bIKe aireOpbl, COCTAaBIATH BBIPAXKEHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a/1a4U, UCCIIE0BATh IIOCTPOCHHBIE MOCIIN
C UCIOJIb30BAaHUEM alllapara aireopbl, UHTEPIPETUPOBATH NOTYyYEHHBIN pe3ysbTar.

DyHKIUHN U TPaPUKH:

CTPOUTH TpapUKH KOMIOZULMHU (PYHKIHI C MOMOLIbIO 3JEMEHTApHOTO HCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA,

CTPOUTH F€OMeTpUYecKre 00pa3bl ypaBHEHHUI U HEPABEHCTB HAa KOOPAMHATHOM IJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: I'paUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

OPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U UCCIIEIOBAHUS PEATBbHBIX MPOLIECCOB.

Hayana maTeMaTH4ecKoro aHajmsa:

UCMONb30BaTh MPOM3BOJHYIO JUIsl MCCIEJOBaHMA (YHKIMM Ha MOHOTOHHOCTh U
JKCTPEMYMBI;

HAXOJUTh HauOoJIbIIIee 1 HAUMEHbIIIee 3HaUeHUs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOIB30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMITYUIICro PEIICHUs B MPUKIATHBIX, B
TOM YHCJIE COIUAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JIJs ONpEACNCHUS CKOPOCTH M YCKOPEHUS
mporecca, 3aIaHHOT0 GOPMYJIION UITH TPaPUKOM;

CBOOOJTHO OTIEpPUPOBATH MOHATHUAMU: TIEPBOOOPA3Hasi, ONPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOpPA3HbIC AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH UHTErpan mo Gopmyne Hproorona-
JleriOnuma;

HAXOJHTh IJIOMAJH IIOCKUX (UTYP U 0OBEMBI TEJ C MOMOIIBIO0 HHTETPAA;

UMETh MPEJCTABICHHE O MaTEeMAaTHYeCKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH,

peliaTh MPUKIAJHBIE 33a49i, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
KouunyecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHnoBanue pasjaejioB U TeM (uudposreie)
n/n NPOrpamMmbl Bcero Kontpoapueie  Tpaxruueckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI

MHOK€eCTBO IEMCTBUTENBHBIX YUCEIL.

Muorowiensl. PanimonanbHble ypaBHEHHS U 24 |

HepaBeHCTBAa. CUCTEMBI IMHEWHBIX

YpaBHEHUU

Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 |

L[eJIbIM TIOKa3aTesIeM

Apudmerndeckuii KOpeHb N-0 CTEIICHHU. 15 |

WppaumonanbHble ypaBHEHUS

[TokazarensHas pynkums. [lokasarenbHbie 10 |

ypaBHEHUS

Jlorapudpmuueckas QyHKIUS. 18 |

JlorapudmMuueckne ypaBHEHHs

TpuroHomeTpuuecke BoIpaXKeHUs U ” |

ypaBHEHUS

[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1

HenpepsiBable pynkiuu. [IponszBoanas 20 1

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL 5 )

3HaHUI
OBHLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

KouunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
n/n NPOrpamMmbl Bcero Kontponburie  Ipaxtireckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
| HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 2 |
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUECKUX (HYHKIIHH. 14 |
TpuronomeTpuueckre HEPaBeHCTBA
4 WppaumnonanbHble, NOKa3aTeIbHbIE U 24 |
norapuMUUecKre HepaBeHCTBA
KommiekcHbie uncna 10 1
6 HarypanbHble u 1enble ynucna 10 1
Cucremsl palMOHAIbHBIX, HPPAUOHAIBHBIX
7 MOKa3aTeJIbHbIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3aza4yu ¢ napameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[[MHOK€eCTBO, ONepaliy HaJl
MHO>KECTBAaMH U HX CBOICTBa

KoauuecTBO 4acoB

KonTpoabubie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3y4YeHHS

DJIeKTPOHHbBIE
uudposbie
oOpa3oBaTeJibHbIE

pecypcbl

Huarpammesl Ditniepa-Benna

[IpumMeHeHne TeoOpEeTHKO-
MHOKECTBEHHOTO amrapara Jijisl PeIIeHHs
3a7a4

Panmonansabie ynciaa. OOBIKHOBEHHEBIE U
JIECATUYHBIC IPOOH, TPOIICHTHI,
OCCKOHEYHBIC MTEPUOJIUUCCKHUE TPOOH

Parmmmonanpusie yncia. OOBIKHOBEHHBIE U
JeCATUYHBIE IPOOU, TTPOIICHTHI,
OeCKOHEUYHBIE TIEPUOANYECKHUE IPOOH

[Ipumenenue npobeit U MpOLEHTOB JIst
pELICHHS TPUKIAIHBIX 3a/1a4
[Tpumenenue apobeli U MPOIECHTOB IS
pEeLIEeHUs TPUKJIIAIHbBIX 3a1a4
JleicTBuTenbHBIE YKcia. PaimonanbHbIC U
HMppalrOHaJIbHbIC YUCIIa

10

ApudmeTnueckne oneparuu c
HGﬁCTBHTGJ’ILHBIMI/I qucjaaMu

Moaynb AEHCTBUTENBHOIO YHCIIA U €70
CBOMCTBA




11

12

13

[TpuOmkEHHBIE BBIYMCIICHUS, TIPAaBUIIa
OKpYTJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OcCHOBHBIE METO/IbI PELICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIC MCTOJbI pCICHUA LCIIbIX U

JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCHICHUA LCJIbIX U
IpOoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

15

16

17

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenre MHOTOWIEHA HA MHOTOYJICH C
ocratkoM. Teopema besy
MHOTro4JIeHBI C IEeTBIMU
koadunmentamu. Teopema Buera

Pemenne cucreM TMHENHBIX YpaBHEHUN

18

19

20

Pemrenne cucreM MMHENHBIX YpaBHEHUN

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.
Onpenenurens MaTpuLpl 2X2, ero
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens s PELeHNs
CHUCTEMBI JINHEWHBIX YPAaBHEHMI




22

23

Penenne nmpukinaaHbIX 3a7a4 ¢ IOMOILBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

KonTtponsnas pabdora: "PanmonanbHbie
ypaBHEHUs U HepaBeHCTBA. CrcTeMsl
JUHENHBIX ypaBHEHUN"

25

26

27

OyHKIWMS, CIIOCOOBI 3a/1aHUs (YHKITUH.
B3anmuo obpatHbie QyHKIUH.
Komrmozumus ¢pyHKImi

I'paduk Qynkuuu. dnemMeHTapHbIe
npeobpazoBanus rpadukoB QyHKIUH
OO6nactb ornpeaesieHus] © MHOYKECTBO

3HaueHud ¢pynkuuu. Hynu ¢yHkimm.
[TpoMexxyTKH 3HAK TOCTOSIHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubonspiiee n HauMeHbllIee 3HaYEHHE
(GYHKIIMHM Ha IPOMEKYTKE

JluneliHasi, KBaJpaTU4Has U JpOOHO-
AvHeNHas QyHKIH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TpaPuKOB ITUX PYHKITUN




CreneHn ¢ LIETIBIM ITOKa3aTeeM. buaom

33 Herorona

34 Crenens c 1esbIM I0Ka3zareneM. buaom
HeroTona
Crenennast GyHKIHUS C HATYPaJIbHBIM H

35 LeNIbIM NoKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 KonTtponsnas padora: "CreneHnas
¢ynkuus. E€ coiicTBa u rpadux"

7 ApudmeTnieckuii KOpeHb HaTYpaJbHOM
CTETEeHH U ero CBOMCTBA

o Apudmernuecknii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

19 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
CoJIepKalIiX CTENEHU U KOPHU

40 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU

A1 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH,
CoOJIepKalIiX CTENEHU U KOPHH
HppanmonaneHele ypaBHeHUs. OCHOBHBIE

42 METO/IbI PEMICHUS UPPALMOHAIBHBIX
ypaBHEHUH
Wppaunonanbubie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUN
UppanmonansHble ypaBHeHUs. OCHOBHBIE

44 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX

yYpaBHEHUN




PaBHOCHIEHEIC MNEPEXOobl B pCICHUHA

s UPPALMOHATIbHBIX YPABHEHUM

46 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
UppaLMOHATIBHBIX YPaBHEHUN

A7 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHATIbHBIX YPABHEHUM

43 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
UPPALMOHATILHBIX YPABHEHUM
CaoiicTBa U rpaduK KOpHSI N-Oi CTEICHH

49 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHbIM [10Ka3aTelIeM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHbIM [10Ka3aTelIeM
KonTtponbHast padora: "CBolicTBa u

51 rpaduk KOpHS N-0i CTENEHU.
Wppaunonanbubie ypaBHeHUS"

50 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOICTBA

54 CrerneHb ¢ pallMOHATILHBIM [TOKa3aTeIeM U
€€ CBOICTBA

55 [Toxa3zatenbHast GpyHKIM, €€ cBOIiCTBA U
rpadux

56 Hcnonws3oBanue rpadpuka QyHKIUN A5

peleHns ypaBHeHUH




Hcnons3oBanue rpadpuka QyHKIUN A5

57 . 1
pelIeHus ypaBHEHUN
[ToxazarenbHble ypaBHeHUSI. OCHOBHBIE

58 METO/IbI PEIICHUS TOKa3aTeIbHBIX 1
ypaBHEHU M
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE

59 METO/Ibl PEIIEHNUS IOKA3aTENbHbBIX 1
ypaBHEHU M
[lokasarenbHble ypaBHeHUs1. OCHOBHbIE

60 METO/Ibl PEIICHUSI TOKA3aTeIbHBIX 1
ypaBHEHU I

61 KoHntpoinbhas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarensHbie ypaBHeHus"

62 Jlorapudwm yucna. CpoiicTBa norapudpma 1

63 Jlorapudm umncna. CBoicTBa jJorapudpma 1

64 Jlorapudwm yucna. CoiicTa norapudpma 1

65 €CATUYHBIE M HATYpaJIbHBIC JIOTapU(MBI 1

y
66 €CATUYHBIC U HATYpaJIbHBIC JTOTapU(MBbI 1
y

67 [TpeoOpazoBaHue BbIpaKEHHH, ]
coJIeprKalIuXx Jorapudmol

68 [IpeobpazoBanue BhIpa)eHUH, |
CoJIepXKanuXx Jorapudmbl

69 [IpeoOpazoBanue BEIpaKEHUH, ]
COJIepXKaIIuX JorapudMbl

70 Jlorapugmuueckas GpyHKIus, € CBOHCTBA |

u rpaduk




Jlorapudmuueckas GhyHKIus, €€ CBOKWCTBA

71
u rpadux

7 Hcnonb3oBanue rpaduka GyHKIUN 115
peuieHusi ypaBHEHUM

73 Hcnons3oBanue rpaduka QyHKIHH 115
peueHus ypaBHEHU I
Jlorapudmuueckue ypaBHEHUSI.

74 OcHOBHBIE METO/IbI PELLICHUS
norapu(pMHUECKUX YpaBHEHHMA
Jlorapudmuueckue ypaBHEHUSI.

75 OCHOBHBIE METObI PELICHUS
jorapu(pMUUECKUX ypaBHEHHMA
Jlorapugmuueckue ypaBHEHUS.

76 OCHOBHBIE METObI PELICHUS
jorapu(pMUUECKUX ypaBHEHHMA

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN

73 PaBHOCHITBHBIE TIEPEXO/IbI B PELICHUN
norapu(pMUUECKUX ypaBHEHHMA
KonTponbnas pabora:

79 "Jlorapudmuueckast pyHKIuS.
Jlorapudmuueckue ypaBHeHus"

20 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apryMeHTa

21 Cunyc, KOCUHYC, TAHT€HC M KOTaHT€HC
YHCIIOBOTO apryMeHTa

%) ApKCUHYC, apKKOCHHYC U apKTaHTEHC

YHUCJIOBOTO apTyYMCHTA




ApKCUHYC, apKKOCUHYC U apKTaHTE€HC

83 YHCJIOBOI'O apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OnpeeieHue TPUrOHOMETPUYECKHUX
(GYHKLUH YUCIOBOrO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,

85 OnpeieTICHUE TPUTOHOMETPUUECKHUX
(GYHKLUH YUCIOBOrO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

g7 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbl

28 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbI

29 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbI

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

91 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

9 [Ipeo6pa3oBanne TPUrOHOMETPUUECKUX
BBIPAKECHUI

93 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX
BBIPAKECHUI

94 Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUU

95 Pemienne TpuroHOMeTpU4YECKUX

ypaBHEHUU




Pemenuie TpUroHOMeTpHUUECKUX

96 .
ypaBHEHUI

97 Perienue TpuroHoMeTpruuECKUX
ypaBHEHUH

08 Pewenne TpuroHOMeTpU4ECKUX
ypaBHEHUU

99 Pemienue TpuroHoMeTpHUYECKUX
ypaBHEHUU

100 Penienue TpUroHoMeTprUECKUX
YpaBHEHUU
KonTtponsnas pabora:

101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUECKHUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS

102 1ocae10BaTeNbHOCTEH. MeTos
MaTeMaTUYeCKON UHIYKIIUU
MOHOTOHHBIE Y OTPAaHUYEHHBIE

103 nocJe0BaTeNnbHOCTH. Mcropus aHanusa
0ECKOHEUHO MaJIbIX

104 Apudmernueckas Iporpeccus

105 ['eomeTrpuueckas nporpeccust

106 beckoneuHo yObIBaromias reoMeTpruuecKas
nporpeccus

107 Cymma OeckoHEYHO yObIBaroIiei
TEOMETPUUECKOM MPOTrPeECCUU

108 JIMHENHBIN ¥ SKCIOHEHIMAIBHBIN POCT.

Uucno e. DopMyna CIOKHBIX IPOLEHTOB




JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.

109 Yucno e. DopMyra CI0KHBIX IPOLEHTOB
Hcnonp30BaHre IpOrpeccuu s

110 pelIeHUs pealIbHBIX 3a7a4 MPUKIIATHOTO
xapakrepa

11 KonTponpHas padora:
"[locnenoBarenbHOCTH U Iporpeccun”

112 HenpeprsiBHbIE QYHKIINN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMiI

114 CpoiicTBa ()yHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (hyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 MHTEpPBAJIOB ISl pEIICHUS
HEPABEHCTB

17 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

118 MeTto MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 ITpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
(byHKUUH 1715 peleHus 3a1a4

120 IIpuMeHeHne CBOKCTB HEMPEPBIBHBIX
GbyHKIMH 115 perenust 3a1a4

121 [lepBas u BTOpas Npon3BOIHbIE GYHKLIUU

122 Ornpenenenne, reOMETPUUECKUM CMBICTT

MIPOU3BOAHON




Onpenenenne, GU3NIECKUN CMBICIT

123 . 1
IIPOU3BOTHON
124 YpaBHeHuUE KacaTeIbHOU K rpaduKy 1
byHKIUHA
125 YpaBHeHUE KacaTeNbHON K TpaduKy |
byHKIIUN
126 [Tpon3BogHBIC dTIEMEHTAPHBIX (DYHKITHI 1
127 [TpousBoHBIE JIeMEHTAPHBIX (PYHKUINN 1
128 [IpousBoHas CyMMbl, IPOU3BEACHMUS, |
YaCTHOTO ¥ KOMITO3HIINU (HYHKITUH
129 [TpousBogHas CYMMBI, TPOU3BEACHNUS, |
YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI
130 [IpousBonHas CyMMbl, IPOU3BEACHMUS, |
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI
131 KonTponsHas padora: "[Iponssoanas” 1 1
132 [ToBTOpenue, 06001IIEHNE, |
cucTeMaTu3anus 3HaHuil: "YpaBHeHus"
133 [ToBTOpenue, o6odIIEHKE, |
cucreMaru3aius 3HaHui: "OyHxuun"
134 Wrorosas koHTposibHasA paboTa 1 1
135 HToroBas KOHTpOJIbHAsA paboTa 1 1
136 [ToBTOpEHHE, O606III€HIiIe, 1
CUCTeMaTH3alMsl 3HAaHHUH
OBULIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpuMeHeHne nponu3BOIHON K
UCCIIeIOBaHUIO (PYHKIMI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

KoaudecTBO 9acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTnyeckue
padoThI

Jara
U3YYEeHUS

DJIEeKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npou3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[TpuMeHeHrEe TIPOU3BOTHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTBb U S3KCTPEMYMBIL

[IprumeHeHue nporu3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI
IIprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIIETO 1

HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHON

(GyHKIIMY Ha OTpe3Ke




10

Haxoxnenne HanOoIbIIero u
HaVMEHBILIETO 3HAYCHUS HENIPEPBIBHOM
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HanOOJIbIIEro U
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKIIMHA HAa OTPE3Ke

Haxoxnenue HanbonbLIero u

HAUMEHBIIIETO 3HAUYEHUS HEMPEPHIBHOM
GyHKIINN Ha OTpe3Ke

11

Haxoxxnenne HanOoOIbIIETO 1
HAaMMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKINU Ha OTpe3Ke

12

13

14

Haxoxxnenune HanOoIbIIETO 1
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIMU HAa OTpE3Ke

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4dlIEro pelueHus B
MPUKJIAJIHBIX 3aa49axX

IIprMmeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4ylIEero pelueHus B
MPUKJIAJHBIX 3a1a4ax

15

[Ipumenenre npou3BOIHOM IS
OTIpEeIeTICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aIaHHoro GopMyIIoN WK
rpadpukom

16

[IprmeHeHre mporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS




nporecca, 3aJaHHoro Gopmyoi nim
rpaduKom

17 Kommozurus ¢hyHKImii

18 Komnosunus ¢pyHkuumit

19 Kommozurus ¢hyHKImii

20 I'eomerprueckue oO6pa3bl ypaBHEHHI Ha
KOOPJMHATHOM TJIOCKOCTH

)1 I'eomerprueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM INIOCKOCTH

2 KoHntponbhas pabora: "UccinenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"

7 [lepBooOpa3Has, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX
[TepBOOOpa3HbBIE 3TIEMEHTAPHBIX

24 dbynakuuii. [IpaBuna HaxoXaCHUS
epBOOOPA3HBIX
[TepBoOOpa3HbIe IIEMEHTAPHBIX

25 ¢bynkuuit. [IpaBuna HaxoXKAEHUSA
epBOOOPA3HBIX

26 Wurerpai. I'eoMeTpru4eCKuil CMBICI
WHTErpasa

7 Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-Jlelt6uuma

)3 Briuucnenue onpenenéHHOro HHTErpaia
no popmyne Herotona-Jlelt6uuma

29 [Ipumenenue unTerpana ais

HAXO0XJICHUS TUIOIIAIel TUIOCKUX QHUTYp




[IpumeHeHue uHTErpana s

30 HaXOXXJCHUS 00BEMOB T€OMETPUYECKHIX
TeN

31 [Tpumepsl pemennii nudepeHITnaTbHBIX
ypaBHEHUH

1 [Tpumeps! pemenunii mudepeHaITbHbIX
ypaBHEHU U
Marematrueckoe MOAECIMPOBAHUE

33 peaTbHBIX MPOIIECCOB C MTOMOIIBIO
QG depeHraIbHbIX ypaBHEHUN

34 KoHntposbnas padota: "[lepBoobpaszHas u
uHrerpan"

35 Tpuronomerpudeckue GyHKINHU, HX
CBOIiCcTBa U rpaduKu

36 Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpaduKu

37 Tpuronomerpudeckue GyHKINHU, UX
CBOIiCTBa U TpaduKH

18 Tpuronomerpudeckue GyHKINHU, HX
CBOIiCTBa U TpaduKH

39 Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUYECKHX

40 YpPaBHEHUH € MOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YPaBHEHUH C IIOMOIIBIO

TpHFOHOMCTpH‘-ICCKOfI OKPY’KHOCTH




OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 ypaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

m Pewenne TpuroHOMeTpU4ECKUX
HEPaBEHCTB

45 Pemenne TpuroHOMeTprU4YECKNUX
HEPABEHCTB

46 Penienne TpUroHoMeTprUUECKUX
HEPaBEHCTB

A7 Pemenune TpuronomMeTpuueckux
HEPaBEHCTB
KonTtponpHas pabdora: "I'paduku

48 TPUTOHOMETPUUECKUX (PYHKIIM.
Tpuronomerpuueckue HepaBeHcTBA"

49 OcHOBHBIE METO/BI PELLIEHUS
MIOKa3aTeNIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/BI PELLIEHUS
MIOKAa3aTeNIbHBIX HEPABEHCTB

51 OcCHOBHBIE METOIbI PELLIEHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OcHOBHBIE METO/BI PELLIEHUS
MIOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METO/IbI PELICHUS

J'IOl"apI/I(bMI/ILIeCKI/IX HCEPAaBCHCTB




54

55

OCHOBHBIEC METO/IbI PEIICHUS
norapupMHUECKUX HEPABEHCTB

OcHOBHBIE METOIbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56

57

58

OCHOBHBIE METOJIBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OcHOBHBIE METO/BI PEILICHUS
UPPALMOHAJILHBIX HEPABEHCTB

OCHOBHBIE MCTOJbI PCIHICHUA
HppalMOHAJIbHBIX HCPABCHCTB

59

60

61

OcCHOBHBIE METO/IbI PELLICHUS
UPPALMOHAJIBHBIX HEPABEHCTB
OcHOBHBIE METO/BI PEILICHUS
UPPALMOHAIBbHBIX HEPABEHCTB

['padmyeckue METOABI peLICHHS
UppalMOHATIBHBIX YPaBHEHUN

62

63

64

I'paduueckue MeToab! pemeHus
HMppalOHAJIbHBIX YPAaBHEHHI
['padmyeckue METOIBI pelIeHHs
MOKAa3aTeIbHBIX YPaBHEHUM
I'paduueckue MmeToab! pemeHus
[0Ka3aTeJIbHbIX HEPABEHCTB

65

66

67

['padpuaeckue MeTonbI pemeHust
norapu(MHUUECKUX YpaBHEHUN
I'paduueckue MeTobI peneHus
norapu(pMHUUECKUX HEPABEHCTB
['padpuaeckue MeTobI pemIeHUst
norapu(pMHUUECKUX HEPABEHCTB




68

69

70

['padmyeckue METOABI peLICHHS
NOKa3aTeIbHBIX U JIOTapU(MUIECKUX
ypaBHEHU U

['padmyeckue METOABI peLIeHHs
MOKa3aTeNIbHBIX U JOrapu(OMUYECKUX
ypaBHEHUH

I'paduueckue MeTo Bl pemeHus
MOKAa3aTeNbHbBIX U JIOrapuOMUUECKUX
HEPABEHCTB

71

I'paduueckue metozs! pereHus
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPaBEHCTB

72

73

74

KonTtponsnast pabora:
"UppanuoHanbHble, IOKa3aTelbHbIE U
JorapupMUUECKue HepaBeHCTBA"

KommnnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUUecKast POpMBI 3arnucu
KOMILIEKCHOTO YHCIIa

KommiekcHble uncia. AnreraI/IquKa;I n

TpUTrOHOMETpHUUecKast pOpMBI 3arnucu
KOMIUIEKCHOT'O YHUCJIa

75

ApudmeTrnueckne onepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU

76

77

ApudmeTnueckue ornepauu c
KOMIIJIEKCHBIMHU YU CJIaMU

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHCCJI Ha
KOOp,[[HHB.THOﬁ IIJIOCKOCTH




I/I306pa}KeHI/IC KOMIIJICKCHBIX YHCCJI Ha

8 KOOPAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cternenun
13 KOMIUIEKCHOTO YHCIIa

20 ®opmyna Myaspa. KopHu n-oii crenesu
13 KOMIUIEKCHOTO YHCIia
IIpuMeHeHne KOMIUIEKCHBIX YUCEI JIs

81 pemeHus pU3MIECKUX U TEOMETPUIECKUX
3a/1a4

2 KoHnTtpoinbnas padora: "KomMruiekcHbie
yucna"

83 Harypanbhble u ensie yucna

84 Harypainbnble u nensie yucna

25 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJIbIX YUCEIl

26 [IpuMeHeHne nprU3HAKOB ACIUMOCTH
HEJTBIX YUCEIT

g7 [IpuMeHeHne NPU3HAKOB ACIUMOCTH
uenbix yncen: HOJ[ u HOK

28 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
nenbix yncen: HOJ[ u HOK

%9 [IpuMeHeHne nprU3HAKOB ACITUMOCTH
HEJIBIX YHCEJI: OCTATKH 110 MOJTYITIO

90 [IpuMeHeHne npu3HaKoB AEIUMOCTH
LEJIbIX YHCEII: OCTATKU 10 MOJYJIIO
[IpuMeHeHne MPU3HAKOB ACITUMOCTH

91 LEeJbIX YKCcell: anroput™ EBkiunaa ans

peHICHUS 3a/1a4 B HEJIBIX YUCIIaX




92

93

KoHnTtponbHast pabota: "Teopus menmbix
yucen"

CucreMa 1 COBOKYITHOCTh YPAaBHEHUU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94

CucreMa 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

95

96

97

98

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH pallOHAIbHBIX
YpaBHEHUN

OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEW MpPaLMOHAIBHBIX
ypaBHEHUI

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH IMOKa3aTeIbHbIX
yYpaBHEHUU

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH IOKa3aTEIbHbIX
yYpaBHEHUHU

99

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUECKUX
ypaBHEHUH

100

101

OcHOBHBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUuecKux
ypaBHEHUU

[IpumeHeHne cuCTEM K pELIEHUIO
MaTeMaTUUYECKUX 3a7a4 U 3a7a4 u3




102

103

104

105

pa3anyYHbIX 00JacTel HayKH U peaibHOM
JKU3HHU, UHTEPIIPETAIUs TTOJTYYSHHBIX
pe3yJIbTaToB

[IprMeHeHre CUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3ajay U 3a7a4 u3
pa3IMyYHbIX 00JacTel HayKH U peasibHOI
JKU3HHU, UHTEPIIPETAIUs TOJTYYCHHBIX
pe3yJIbTaToB

[IprMeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3anyYHbIX 00JacTel HayKH U peabHOM
JKU3HHU, HHTEPIIPETAIUS TTOJTYYSeHHBIX
pe3yJIbTaToB

KonTponbnas padota: "CucreMsl
paloHaIbHBIX, UPPALMOHATBHBIX
MOKAa3aTeNbHBIX U JTOTapu(HMUYECKUX
ypaBHEHUI"

ParnmonanbHble ypaBHEHUS €
napameTpamu

106

PanmonanbHbIie HEpaBEHCTBA C
rapaMeTpamMmu

107

108

PanonanbHbIE CUCTEMBI C napamMeTpaMmu

HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamu

109

110

HppanroHanbHbIE CUCTEMBI C
rapameTpamu

[loka3zarenbHble ypaBHEHUS, HEPABEHCTBA
C ImapaMeTpaMu




111

112

IToxasaTenpbHBIE CHCTEMEI C napamMmeTpaMmu

Jlorapudmuueckue ypaBHEHUs,
HEPaBEHCTBA C apaMeTpaMu

113

114

115

Jlorapudmuueckre CUCTEMEI C
napameTpamu

Tpuronomerpruyeckue ypaBHEHHUS C
napaMeTpamu

TpuroHomeTpu4ecKue HEPABEHCTBA C
napaMeTpamu

116

117

118

119

120

TpUroHOMETPUYECKUE CUCTEMBI C
rapameTpamu

[Toctpoenue u uccienoBanue
MaTEMaTUYECKUX MOJENIEH PEeaIbHBIX
CUTyalMi C IOMOUIBIO YPABHEHUH C
napameTpamu

ITocTpoeHue u uccnenoBaHue
MaTeMaTUYeCKUX MOJENIEH peaabHbIX
CUTYAaLUH C IIOMOUIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamu

[Toctpoenue u uccienoBanme
MaTEMaTHYECKUX MOJENEH PEAIbHBIX
CUTYalUH C IIOMOILBIO CUCTEM
YpaBHEHMH ¢ mapameTpaMu

KonTponbhas pabota: "3anauu ¢
napaMmerpamu”

121

[ToBTOpenwme, 0600IIEHNE,
cucTemMarusanus 3HaHuil: "YpapHenus"




122

123

[ToBTOpEHmE, 0600IICHNE,
cucTemarusanus 3HaHui: "YpaBHenus"
[ToBTOpEHME, 0000IICHUE,

cHucTeMaTu3alus 3HaHui: "Y paBHEHHUS.
Cucrembl ypaBHEHUI"

124

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3Hanuil: "HepaBeHncraa'

125

126

[ToBTOpeHnue, 06001ICHNE,
cucremarusanus 3HaHuil: "HepaBeHncraa'
[ToBTOpEHME, 0000IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrna'

'

127

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3HaHuii: "IIlponsBogHas
U e€ npuMeHeHue"

128

129

130

131

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3HaHuit: "IIlponsBogHas
u e€ npumMeHeHue"

[ToBTOpenue, 06001IIEHNE,
cuctemartuzanus 3HaHuit: "IIpousBogHas
u e€ npumMeHeHue"

[ToBTOpenue, 06001IEHNE,
cuctemaruzanus 3HaHuii: "MHTerpan u
€ro npuMeHeHue"

[ToBTOpenwme, 0600IIEHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

132

[ToBTOpenwme, 0600IIEHNE,
cucremarusanus 3HaHui: "OyHkuun"




[ToBTOpEHmE, 0600IICHNE,

133 cucreMaru3anus 3HaHui: "OyHkuun" I
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpoJbHASA paboTa 1 1
136 [ToBTOpEHME, 0606H16HI:I€, |
CUCTEeMaTH3alMsl 3HAaHHUH
OBULIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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