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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydaroluecs OBJIaJCBaIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HaykKu, KoTopas GOpMyJIUpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM popMe.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJIaJlbIBAaeT
OCHOBY [l YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TEHJICHIIMHA pa3BUTHUS SKOHOMUKHU U OOIIIECTBEHHOM KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BaTh UX JUISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHe aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pPa3BUBAECT
yMEHUE HaXOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPXKIAEHHUS C TTOMOIIBI0O UHAYKIIMU U PACCYXKIATh JIEAYyKTUBHO, UCIOJIb30BATh
0000IlIeHHEe W KOHKPETH3allMI0, a0CTparupoBaHUE M aHAJIOTHIO, (opmMupyer
KPEAaTUBHOE U KPUTUUYECKOE MBIILICHUE.

B xone usydenuss yuebHOro Kypca «Anrebpa v Havajla MaTeMaTHYEeCKOTO
aHanM3a» OOyYarolIuecsl MOJTY4YaloT HOBBIA OIBIT PEIICHUs] MPUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEW peajbHbIX CUTYyallni,
UHTEpIIpETalluk  TOJYYCHHBIX  pEHICHUM, 3HAKOMATCS C  OpUMepamMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VYuebHblli Kypc 00JaaeT 3HAYUTENHHBIM BOCIHUTATEIBLHBIM TOTCHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
JEATEeIbHOCTH, TpeOyromeld MNpoAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocHoBe MeTonuku OOydeHHs] anredpe W HadajlaM MaTeMaTH4eCcKOro
aHaIH3a JISKUT JAeATETHHOCTHBIN IPUHIIAI 00yUYEHUSI.

B crpykType yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BbIJEIEHBI CIEAYIOLIUE COAECPKATEIbHO-METOAUYECKUE TuHUMU: «Yucna



U BBIYUCIICHUS», «DyHKINU U TpaduKuy, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa M JOorHkKa». Bce OCHOBHBIE
COJIEP>KATEIIBHO-METOIMUECKUE JIMHUMA HW3Y4aloTCsd Ha IPOTSDKEHHHM [JBYX JIET
oOyueHHusi Ha ypOBHE CPEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOIOJIHSIS
JApYr Ipyra U MOCTENEHHO HACBIAsACh HOBBIMM TEMaMM M pasaenaMu. [[aHHbIN
yU4eOHBI KypC SIBISIETCS MHTETPAaTUBHBIM, TIIOCKOJIbKY OOBEIUHSIET B cebe
COJIEp)KaHUE HECKOJbKHX MAaTEeMaTUYeCKUX JUCUUIUIMH, TaKuWxX Kak anreopa,
TPUTOHOMETPHS, MAaTEMATUYECKUN AHAIW3, TEOPUS MHOXKECTB, MAaTEMaTHYECKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBJaAeBalOT Bc€ Ooiee
HMIMPOKUM MATEMAaTUYECKUM alllapaToM, y HUX IOCIEI0BaTeNIbHO (popMupyercsa u
COBEPULICHCTBYETCS YMEHHE CTPOUTb MATEMaTHYECKYI0 MOJECIb pealbHOU
CUTYallUH, IPUMEHATh 3HAHUS, NOJyYCHHbIE TP U3YYEHHH Y4EOHOro Kypca, s
pELIEHUsI CaMOCTOSITENILHO C(HOPMYJIMPOBAHHON MAaTEMAaTUYECKON 3aJauH, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxaTenpHO-METOANYECKAss TUHUA «Hucna W BBIYMCIEHUSD) 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha ypPOBHE OCHOBHOIO 0011ero oopazoBanus. Ha ypoBHe cpenHero ooiero
oOpa3oBaHusi oco0oe BHUMaHHE yzAensercs  (OpPMHUPOBAHHIO  HAaBBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOMIMX B Cc€0S MCIONb30BAHUE PA3TMYHBIX
dbopM 3amucu YHUCla, yYMEHUE JenaTb NPUKUAKY, BBINOJHATH MPUOIMKEHHBIE
BBIYMCIICHUSI, OLICHMBATh YUCJIOBBIE BBIPAXKEHUS, padOTaTh C MATEMAaTHUYECKUMU
KOHCTAHTaMU. 3HAKOMbIE OOYy4YaloIMMCS MHOXECTBA HAaTypalbHbIX, LEJbIX,
pAallMOHAIBHBIX WM JEUCTBUTEIBHBIX  YMCEI  JIONOJHAIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIOM M3 JTUX MHOXKECTB paccMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMOHANBHBIX U UPPALMOHAIBHBIX YKCces, apu(METUYECKHUE Olepaluu, a TaKxKe
W3BJICYEHUE KOPHS HATypaJlbHOW CTEIEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
braromapss mocnenoBaTeIpHOMY PACIIMPEHUIO Kpyra HCIOJIb3YEMBIX YUCET U
3HAKOMCTBY C BO3MOKHOCTSIMU MX IPUMEHEHMS Ul PELICHUS Pa3JIMYHBbIX 3a1a4
dbopMupyeTcsi peaCTaBI€HUE O €IWHCTBE MATEeMAaTUKH KaK HayKu U €€ poju B
MOCTPOCHUU MOJIEJEeH peaJbHOTO MHUpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHue |
KOHKpETHU3aLusl.

JIuans «YpaBHEHHsS W HEPABEHCTBA» PEAU3YETCS HA MPOTSIKEHHH BCETO
oOyueHusi Ha YPOBHE CpeIHEro oOuiero oOpa3oBaHUs, MOCKOJIbKY B KaKIOM
pazzene lIporpamMmel HNpPeayCMOTPEHO PEIIEHHE COOTBETCTBYHOUIMX 3aaad. B
pe3ynpTaTe OOyYaloOlIUecs OBJIAJCBAIOT PA3IMYHBIMA METOJAMU  PEIICHUs
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U



TPUTOHOMETPUYECKUX YpPABHEHMI, HEPABEHCTB M CHUCTEM, a TaKxe 3a]ad,
colepKamux mapaMerpsl. lloslydeHHbIE yMEHHsS HIMPOKO HCIOJIB3YIOTCS IIPH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, IPU PELIEHUH NPUKIIATHBIX
3a]a4 U 3aJa4 Ha HaXOKJCHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.
JlanHast copepkarenbHasi TUHUS BKIIOYAeT B ceOsl Takke (OpMUPOBAHHE YMEHUIN
BBIIIOJIHATh ~ pacy€Tsl MO  (opMysnaM, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
COJIEpKaIINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepyaja IPOUCXOJWUT  JAJBHEWIEEe  pa3sBUTHE  aJITOPUTMHYECKOTO U
abCTPaKTHOTO MBILUIEHUs O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JE€TyKTHUBHBIX
paccyxaeHuil, pabOTl €  CHMBOJBHBIMU  (opMamMu, MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB U HEPABEHCTB. Anre0Opa
npemyaraetT 3(QQEKTUBHbIE HMHCTPYMEHTBI JUISl PpELIEHUsT MPAKTHYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ1a4, HAIJIAHO JTEMOHCTPUPYET CBOUM BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTeprana. V3ydeHue CTEerneHHoH,
MOKa3aTeJIbHOM, JTOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMH, UX CBOMCTB
U rpadMKoOB, UCIOJIb30BaHUE (PYHKIUHU IS peuIeHus 3a7ad U3 APYTHX YYEOHBIX
MPEIMETOB U PEANbHOW MU3HU TECHO CBSA3aHO KaK ¢ MAaTEMAaTUYECKUM aHAIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
ynensieTcs: pOpMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCJIENIOBaTh IONY4YEHHbIE (DYHKIIMH, CTPOUTH HX
rpaduku. Matepuan 3To¥ cofepKaTeNbHON JIMHUN HalleJeH Ha Pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJSIOIIMX BBIPAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznuyHOi (hopme: aHamUTUYECKOH, rpaduueckoil u crmoBecHoil. Ero u3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3AILINK, UCTI0JIb30BAHHUIO aHAJIOTHH.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKoro aHaliu3a MO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyr KaK MAaTEMAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uKky  CIOXHBIX (YHKIHA, ONPEACTATh MX HAWOOJBIINE W HAUMEHbBIINE
3HAUEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsS IIpoleccoB. JlaHHas colep)KaresbHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOEHHUS MAaTEMAaTHUYECKUX MOJEIEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWTh HAWIydlllee pEUIeHWE B MPUKIANHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3aJla4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4E€CKOro



aHanu3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO |
KPEaTUBHOIO MBIIUICHHS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHUKU B HayKe, TEXHUKE M HUcKyccTBe. OOydarouiuecss y3HaIOT O
BBIJIAIONIUXCST pe3ysbTaTaX, MOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTUKH. TeopeTuko-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMINA BCE Pa3feIibl
MaTeMaTUKH H €€ TPWIOKEHUN, OHU CBSI3bIBAIOT pa3Hble MaTEeMaTHYECKHE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe 1enoe. [loaTomy BakHO nath
BO3MOYKHOCTh OOyYarIIeMyCss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMCHHOM MAaTEMAaTHKH W HCIIOJIh30BaTh €0 JJISl BBIPAKCHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHHE OMNpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET Ppa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCY>KJEHUSI HAa OCHOBE JIOTHYECKUX
npaBuiI, POPMUPYET HABBIKK KPUTHUESCKOTO MBIIIICHHUS.

B yueOHOM Kkypce «AnreOpa © Hadajga MaTEMaTHYECKOTO aHaIHM3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE TPHU3BaHbBI
criocoOCTBOBaTh (POPMUPOBAHHUIO HABBIKOB TMOCTPOSHUSI MOJIENEH pealbHBIX
CUTyalluii, WCCIAEAOBAHHUS JTUX MOJENEeH C TIOMOIIBIO0 ammapara aiareOpsl U
MaTEMaTUYECKOT0 aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, IOCKOJIBKY BECh MaTepualn
y4eOHOr0 Kypca IIMPOKO HCIIOJB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHUU  pCATBHBIX  NPAKTHYCCKUX  3ajJad  oOydaromuecs  pa3BUBAIOT
HaOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MPOOJIeMy.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B POIIECCe U3YyUEHHUs BCEX TeM yueOHOTO Kypca « AnreOpa 1 Hadamna
MaTEMaTUYECKOTO aHaTTU3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa M Hadajga MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).



B cBsa3u ¢ mepexomom Ha  D®OOII COO ywyammmmucs B 11 kiaacce
nodasjien pasgea «HenpepoiBHble pyHkuuu. IlpousBoanas» (20 4), yopan
pasaen «I'padpuxku TpUroHomerpuuyeckux (QpyHkuuu. TpuroHomerpuuyeckue
HepaBeHCcTBa» (14 4), Tak kKak oH mu3ydajacsa B 10 kiacce, M3MeHEHO
KOJIMYECTBO 4YacoB mo pasgeay «HppanuoHajbHble, NOKa3aTeJdbHble M
Jorapudmuyeckue HepaBeHCTBa» (¢ 24 4 o 18 4), Tak Kak Marepuaj
paszaena yacTu4Ho usyyaJjics B 10 kiacce.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yuciaa v BIYMCICHUSA

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OceckoHeUHbIe TNepuoanueckue npodu. [lpuMeHeHue npode W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciell 3HAHUM U PeabHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudmMernueckre  omepanmuy ¢ JICWCTBUTEIBHBIMH  4YuciIaMu.  Momynb
JEUCTBUTEIBLHOIO UKCa U €ro cBoicTBa. [Ipubnnk€HHbIE BHIYUCICHUS, MTPABUIIA
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BIYMCICHUM.

Crenenp ¢ uenbiM nokaszartenemM. buHom HberotoHa. Hcnonb3oBaHue
MOAXOSIIEH (OPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEN JJISl PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb € panvoOHAJIBHBIM IOKa3aTeleM U €€ CBOWMCTBAa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. J[leciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTaHT'€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHBbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIbHBIC YpaBHEHUSI M YpaBHEHHs-CIEACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTRBA.

OCHOBHBIE METOBI PEIICHUS LETBIX U IPOOHO-PAIIMOHATLHBIX YpPaBHEHUN U
HEPaBEHCTB. MHOrO4YJICHbl OT OJHOW MNEpeMEHHOM. JleneHue MHOrodjieHa Ha
MHOIOYJIEH C oOcTaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[IpeobpazoBaHus YHCIOBBIX BBIPAKEHUMN, COACPKAIIMX CTETICHU U KOPHHU.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHus
MppalMOHAIBHBIX YPABHEHUM.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3oBaHue BeIpaK€HUM, CoepKALIUX JTOTapUPMBbI.
Jlorapupmuueckue YPaBHECHHUSL. OcHoBHBIE METOJbL pelieHus

Jgorapu(pMUYECKUX YpaBHEHUH.



OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUUECKUX BBIpAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUI.

Pemienne cucrem JNMHEWHBIX ypaBHEHWH. MarTpuiia CHUCTEMbBI JIMHEWHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKHM CMBICI U
CBOMCTBA, BBIYMCIICHUE €T0 3HAYEHHUS, NPUMEHEHUE ONpPENEIUTENs sl pelieHus
CUCTEMBI JIMHEWHBIX ypaBHEHUM. PelleHne nNpuKIagHbIX 3a4ad € ITOMOLIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanume TMOCTPOEHHOM MOJENU C
MOMOILBIO MaTPHUIL U OIPEETUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHON CUTyallUH C ITOMOUIBIO
YpaBHEHUN M HEpABEHCTB. [IprMeHEHHE ypaBHEHUI M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3IuuHbIX O0JIacTell HAayKu U peanbHOMN
KU3HH.

@OyHkuuu U rpadpuku

®yHkus, crnocoObl 3amanus (QyHKIUMM. B3auMHO o0OpaTHble (YHKIHH.
Komno3zummss @yukuuii. I'papuk  yHKmu. DneMeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OO6nacTh ompeneneHuss U MHOKeCTBO 3HaueHud ¢ynkumu. Hymu yskium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
¢bynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢bynkunu. Hanbosbliee 1 HauMeHblIee 3Ha4eHus: QyHKIIMU Ha IPOMEXKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-MHEWHasT (DYHKUIMU. DIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHasi (pyHKLHS C HATYpaJbHBIM U II€JIbIM MoKazaresneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTEINIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 7151 pellIeHUs YpaBHEHU.

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

QDYHKIMOHAIBHBIE 3aBUCHMOCTHM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTon
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
MOCJEA0BATENBHOCTU. VICTOpHS BO3HMKHOBEHUSI MAaT€MaTHYECKOrO0 AHAIN3a Kak
aHann3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast 1 reOMETpHUECcKas mporpeccur. beckoHeuHo yObIBaromast
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON



Iporpeccu. JINHEHbIN U 3KCITIOHEHIMAIBHBIN pOCT. Yncio e. Popmyina CIOKHBIX
IPOLEHTOB. Mcnonp30BaHWE TMPOTPECCUM JUIsl PELICHUs pealbHBbIX 3a1ady
IIPUKJIAJHOIO XapaKTepa.

HenpepriBHble (QyHKIMM W HMX cBOWCTBAa. TOUKM pa3pbiBa. ACHMNTOTHI
rpajuxoB ¢yakiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJOB JUIsl PEIICHHs HepaBeHCTB. l[IpuMeHeHHe CBOICTB HENpPEpPBIBHBIX
byHKIU 1715 pereHus 3a1a4.

[lepBas u BTOpas npousBoanbie GyHKIUU. OnpeneneHrue, reOMeTPUIECKUN U
(u3nyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHNE KacaTeIbHOU K rpaduky QyHKIUU.

[TpousBoguble  snmemeHTapHbIX  ¢QyHkiuil.  IIpous3BogHass  cymMBlI,
IPOU3BENIEHUS, YaCTHOTO U KOMIO3UIIMH (PYHKIIUH.

MHoxecTBa M JIOTHKA

MHOXecTBO, OIlepald HaJ MHOKECTBAMM M HX CBOWCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMMCAHMS PEeATbHBIX MPOLECCOB M SBJICHUW, NPU PEIICHUH 3aJad W3 JPYrux
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOTO OOBEKTa, CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.

11 KJIACC

Yucaa v BIYMCICHUSA

Harypanbhbie u nenble yucna. [[pumeHeHrne MpU3HAKOB JIEIMMOCTH LIEJIbIX
yuces, HauOosbiuii oOmuit nenurtens (ganee — HOJ[) m HammeHsblnee ooiiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurma EBkiuaa i peneHus
3a/1ay B LEJbIX YHCIIAX.

Kowmmnekcuple uucia. AnreOpandeckass W TPUTOHOMETpHUYECKas (POPMBI
3aMMUCH KOMIUIEKCHOTO 4HCla. ApudMETHYECKHE Omeparui C KOMIUICKCHBIMU
yuciaamu. M3o0pakeHHe KOMIUICKCHBIX YHCENT Ha KOOPAMHATHOW TUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu u3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMIUIEKCHBIX YHCEJ JJIsl pelieHus: PU3NUEeCKUuX U TEOMETPUUECKUX 3aj1ay.

YpaBHeHUs U HEPABEHCTBA

CucteMa ¥ COBOKYIMHOCTh YpaBHEHHWW M HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeNbHBIX U  JIOTApU()PMHUIECKUX
HEPABEHCTB.



OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UppaLMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MApaAMETPaMHU.

[IpumeHeHne  ypaBHEHHM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 Pa3luYHbIX O0JacTed HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKIUHN U TPAPUKH

I'paduk xommoszunuu ¢GyHKIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPAWHATHOM ITUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IpaPUKH.

['padprueckne MeTonbl pelleHUs YpaBHEHHW M HepaBeHCTB. I'paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnons3oBanue rpadukoB QGyHKIUN JUIsi KCCIEIOBAHHUS TMPOIECCOB WU
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JIPYTUX YYEOHBIX
IIPEAMETOB U PEANBbHON KU3HMU.

Hauaja MaTeMaTH4eCKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxxaenue  HauOonblllero W HAaMMEHBLIEro  3HAYeHUU
HEMpepbIBHON (YHKLMHU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKIEHUS HAWIYUIIEro peleHus B
NPUKIAIHBIX 3a/1adax, Il ONpPEACIICHUS CKOPOCTH M YCKOPEHHMS Ipouecca,
3aJIaHHOTO (HhOPMYJIOH 1K TpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TE€pBOOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKIui. [IpaBuia HaxoXIeHUs TEPBOOOPAZHBIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uaTerpana no gopmyne Hetorona-Jleonua.

[IpumMeHeHnue uHTErpana A HAXOXIACHUS IUIOUIAJAeH IUIOCKUX (QUryp H
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTu4ieckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0 U depeHInaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yUYaIOMIEerocs Kak akKkTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOr0  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOrO oOIIecTBa (BBIOOPHI, OMNPOCHI W JIPYyroe), yMEHHUe
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXICHHUM, BOCTIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusUecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PETyisipHas (U3NYEcKash aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPydy, OCO3HAaHWE IICHHOCTH TPYAOTIOOWs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C



MaTeMaTUKOW M €€ NPWIOKECHHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HECHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTUYeCKoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

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

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W  OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM MAesATENIbHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBJIATH M XApPaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIUBATh CYIIECTBCHHBIN MPU3HAK KIIACCU(DUKAIUH,
OCHOBaHWsI /1711 0000IIECHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh U TPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISIBJIATH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U POTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
VMHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUYEHUH 110 aHAJIOTUH;



MPOBOJIUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(mpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, PUBOUTEH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BHIBOJIBI;

BBIOMpaTh Crmoco0 penieHus ydeOHOW 3ajgauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PCIICHUS, BBHIOMpATh HaWOoJiee TMOAXOASAIMA ¢ yIETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebcKne AeCTBUS:

WCIIOJB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,,  (QPUKCHUPYIONIME  MPOTHUBOpEYUE,  Mpodiiemy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO ITO3ULIAI0, MHECHHE;

MPOBOJAUTH CaMOCTOATENILHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHNE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00beKTa, SBJICHU, poLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKTy O0bEKTaMHU, SBJICHUSMHU, POILECCAMU;

CaMOCTOSITENIbHO (HOpMYJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MPOBENEHHOTO  HAOJIOJIEHUS, HUCCIIEIOBAHUS, OILIEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, A TAKXKE BbIIBUIAThH
MPETNOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBIABJIATh AeUIMTH MHPOpPMAIINK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U JIJISI PEILLICHUS 3a]1auu;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh nHpopmManu 1o CaMOCTOSATENIbHO
c(hOpMYJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE e CTBUS

OOmenmne:

BOCIIPUHUMATh U (hOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeassMu OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THChMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS MO XOAY PCIICHHS 3aJauH,
KOMMEHTHUPOBATH MOJYUYCHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOU TEMBHI,
mpoOJeMbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK



pELICHUs], COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSAMH JPYIUX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3yJbTAaThl PEHICHUS 3a/layu, SKCIIEPUMEHTa, UCCIEOBaHUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3aaady
NPE3EHTAlN U OCOOEHHOCTEN ayJUTOPHUHU.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTABJISITh ILJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHus C
y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yU€TOM HOBOW MH(MOPMAIIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMHM  TO3HABATENHbHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJAECTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPeIICHHUs
MaTeMaTU4YECKOU 3a7a4H;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3a7ayH,
BHOCUThH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIN U YCIOBUIM, OOBSICHITH TPUUHHBI
JIOCTIDKEHUS WJIM HEJIOCTHIKEHUST PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eITEJILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl MpU peHieHWd YYEOHBIX 3a7ay, MPUHUMATHL 1€JIb COBMECTHOM
NEeSATEIbHOCTH, TMJIAHUPOBATh OPraHM3ALMI0O COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOrOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOMIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIE), BBHINOJHATH CBOIO YacTh pabOTHl W
KOOPAMHUPOBATh CBOU JEHUCTBHUS C JPYTMMH YJIEHaMH KOMAaH[bI, OIICHUBATh
Ka4ueCTBO CBOEr0 BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATBI



K xonmy obOydyenus B 10 kiacce oOy4aromuics TOJYYHUT CIIETYIONTUE
MpeIMETHbIE PE3yJIbTaThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTro aHaIU3a:

Yucaa 1 BBIYUCTCHUA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSMU: PAIMOHATIBHOE YHCIO, OCCKOHEYHas
nepuoauyeckas JIpoOb, TNPOUEHTHI, HPPALUOHAIBHOE YHCI0, MHOXECTBA
PAlMOHAIIBHBIX U IEMCTBUTEIIBHBIX YUCET, MOLYJb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATh JpoOM M NPOLEHTHI JUIsl PELICHHs NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIE BBIYUCIICHUS, TTPABUIIA OKPYTIIEHUS, PUKUIKY U
OLICHKY PE3yJIbTaTa BHIYMCIICHUI;

CBOOOJHO ONEPHUPOBATH TOHSATHEM: CTENEHb C MEJbIM I0Ka3aTeseM,
UCITIOJIB30BaTh MOAXOASANIYIO0 (hOPMY 3aIMMCU IEUCTBUTENIBHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypalbHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIbHBIM I10Ka3aTeleM;

CBOOOJTHO OIEPUPOBATH TMOHATUAMH: JIOTapu(M YHcHa, AECATHUYHBIE W
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHT'€HC
YUCIJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC W apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEpPUPOBATh MOHATHUSMHU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPAaBHEHUS U YPABHEHUSI-CIICICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jM4YHbIE METOJAbl PEIICHUS PaAlUOHAIBHBIX M JPOOHO-
pallMOHANbHBIX ypaBHEHUH, NPUMEHATH METOJ HWHTEPBAJIOB JMJIA PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpPUPOBATh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWICH C TenbiMu Kod(UuImeHTaMu, KOPHU MHOTOWICHA, MPUMEHSThH
JIeJIEHNEe MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUJIs1 pelieHus 3a/1ay;

CBOOOJHO ONEPUPOBATH TMOHITHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHH,
MaTpula, ONPEACIHUTENb MATpUIbl 2 X 2 W €ro TIeOMETPUYECKHU CMBICII,
UCIIOJIb30BaTh CBOWCTBA OMNPENENIUTENA 2 X 2 s BBIYUCICHUS €ro 3HAYEHUs,
NPUMEHSTh ONPEACIIUTENIN [IJIi PEUICHUS CHUCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJIEJIMPOBATh PEaJbHbIE CUTYallu! C MOMOUIbIO CUCTEMBI JIMHEWHBIX YPABHEHUH,



UCCIIEIOBaTh IMOCTPOCHHBIE MOJEIM C TOMOUIbI0 MaTpUIl U OINpeAeTUTENEH,
UHTEPIPETUPOBATH MMOITYUEHHBIN pPE3yNbTaT;

UCIIOJIb30BaTh CBOMCTBA JICGHCTBUH C KOpPHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKCHUMU,

BBITIOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAKEHUHN, COJEPKAIINX CTETICHU C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BATh CBOICTBa norapumMoB IS npeodpazoBaHus
Jorapu(pMHUUECKUX BBIPAKECHUN;

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
Jorapu(pMHUUECKUEe YpPaBHEHUS, HAXOAUTh UX PELICHUS C IOMOILBIO PABHOCHIIBHBIX
NEPEXO0JI0B WM OCYILECTBIISAS IPOBEPKY KOPHEI;

IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKrEe GOPMYIIBI IS TPEoOpa3OBaHHUS
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CBOOOIHO OMEpUPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
OPUMEHATh HEoOXOoAumble (GOpPMYyNbl Ui  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJIEJIMPOBATh peallbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXEHUS, YpPAaBHEHHUS, HEpPABEHCTBA IO YCJIOBHMIO 3aJayM, MCCIEAO0BAThH
MOCTPOCHHBIE MOJICIU C UCIIOJIb30BAHUEM amapara aireOphi.

DOyHkuuu ¥ rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO O0OpaTHble (QPYHKIUHU, KOMMOO3MIMUSA (QYyHKUMNA, Trpaduk QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbBIC MTpeoOpa3oBaHus rpadukoB (PyHKITHI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JacCTb ONPEIEICHUS U MHOKECTBO
3HaYeHUHN QPyHKINU, HYIH QYHKIHH, TPOMEKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOIHO OINEpUpOBaTh MNOHATHSIMM: UETHbIE M HEUYETHbIE (YyHKUUH,
nepuoanydeckre QyHKIIUU, TPOMEKYTKA MOHOTOHHOCTH (PYHKIIMH, MAaKCUMYyMBbI U
MUHUMYMBI (DyHKIIMM, HaumOOJblllee M HAWMEHbIIEE 3HAuYeHUE (YHKIUU Ha
IPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HENbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIHMHM C HATYpPaJbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-OW CTemeHW Kak (yHKIMH OOpaTHOM CTENEHH C
HaATYpaJIbHBIM IOKa3aTeleM;

ONEepPUPOBATh TIOHATUSMU: JMHEHHAs, KBaJpaTUYHas W IPOOHO-JTHHEWHas
(YHKIMH, BBIIOJHATh JIEMEHTAPHOE UCCIIEA0BAHUE U IOCTPOCHUE UX TPaPUKOB;

cBOOOIHO ONEpHUpOBaTh MOHATHAMM: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, UX CBOMCTBA M TpaHKH, MCIONb30BaTh MX TpadUKHU ISl PELICHUS
YPaBHEHUH;



CBOOOJHO ONEPHUPOBATH TOHSITHSIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OTIpeJIeIeHHEe TPUTOHOMETPUYECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA JI1  UCCIENOBAaHUS TMPOLIECCOB U
3aBUCUMOCTEH MpHU pElICHUH 3aJlad U3 APYrHuX y4eOHBIX MPEIMETOB U peaibHON
YKU3HH, BBIpAXXaTh (POPMYIIAMH 3aBUCHMOCTH MEKy BETUUYNHAMU;

Havana maTeMaTH4eCcKOro aHajm3a:

CBOOOJHO OMEPHUPOBATH TOHATHAMU: apuPMeTHUEecKas M TeoMeTpHYecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIasi TeOMETpHUECKasi MPOTPECCUs, THHCHHBIA U
HKCIIOHEHIIUATBLHBIN pOCT, GOopMya CIOKHBIX MPOLIEHTOB, UMETh MPECTaBICHUE
O KOHCTAHTE;

UCIIOJI30BaTh MPOTPECCUU IS PEIICHUs peajbHBIX 3aJad MPUKIATHOTO
XapaKkTepa;

CBOOOJIHO OIEPUPOBATH NOHATHIMU: MOCIEI0BATEIBHOCTbD, CIIOCOOBI 3a/1aHUS
MOCJIEIOBATENbHOCTE, MOHOTOHHBIE M OTPAaHUYEHHBIE TOCIEAOBATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIACHUS MAaTeMaTHUYeCKOro aHajM3a KakK aHaiu3a
OCCKOHEYHO MaJIBIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMH: HENPEPBIBHBIE (PYHKIUU, TOYKHU
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJHO OIEPUPOBATHh TMOHATHEM: (QYHKIIHS, HEMPEPhIBHAs HAa OTpPE3Ke,
MIPUMEHSTH CBOMCTBA HEMTPEPHIBHBIX (DYHKITUH JJIS PEIICHUS 33714,

CBOOOJHO OIEPUPOBATHh MOHATHSIMH: TIEpBas W BTOpas TMPOU3BOIHBIC
(GbyHKUMH, KacaTellbHas K TpaduKky QpyHKIUY;

BBIYHCIIATh MTPOU3BOJAHBIC CYMMBbI, TIPOU3BEACHUS, YACTHOTO U KOMITO3UIIMH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh TEOMETPUUECKUN U (U3MYECKUN CMBICT MPOU3BOTHOM IS
peIIeHus 3a1a4.

MHo:xecTBa M JIOTHKA:

CBOOOJTHO  OIEpPUPOBATh  TOHATHSIMHU: MHOXXECTBO,  OINEpaliiy  Haj
MHOXECTBaMU;

UCITOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jjisi ONMUCAHUS PeaTbHBIX
MIPOIIECCOB U SBJICHUMN, TIPY PEIICHUU 3a]1a4 U3 APYTUX yUSOHBIX MPEIMETOB;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: OIPEACIICHHEe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
ypaBHCHUS U HEPABCHCTBA.

K koniy obyuenuss B 11 kJjacce 0Oy4YarOIIMICA TOJYYUT CIICAYIOIINE
MpEeIMETHbIE PE3yJIbTaThl MO OTACJIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MAaTeMaTUYeCKOTO aHATTN3ay:

Yucjia ¥ BbIYUCTIEHNS:



cBOOOZIHO OMEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1EJ0€ YHUCIO,
MHOKECTBA HATypaJbHbIX U LIEJIBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEIUMOCTU
uenbix yucen, HOJ nu HOK HaTypallbHBIX 4MCeNn ISl pEeLICHUs 3a1a4, IPUMEHSTh
anroput™ EBknupa;

CBOOOJHO OINEPUPOBATH IMOHATUEM OCTATKa MO MOJYJIO, 3alKMChIBAThH
HATypaJbHbIE YMCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CUCTEMAX CUHMCIICHHUS;

CBOOOJHO ONEpUPOBATh MOHATHUAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandeckon u
TPUTOHOMETpUUECKOU (OpMe, BBIMOIHATH apUPMETHUECKUE ONEpalui ¢ HUMHU U
n300paxaTh Ha KOOPAUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OMNEPUPOBATh MOHATHSIMHU: HUPPALMOHAJIBHBIE, MOKa3aTeJbHbIE U
jJorapu(MUYECKHE€ HEpPaBEHCTBA, HAXOAUTh MX PEIIEHHS C T[OMOUIBIO
PAaBHOCHJIBHBIX IIEPEXO/IOB;

OCYHIECTBJISITh OTOOpP KOpPHEM MpH pEUIEHUU TPUTOHOMETPUUECKOIO
YpaBHEHUS;

CBOOO/IHO OIEpUPOBAaTh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble (OpPMYJBbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUU U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIECTBUSA, HAXOJAUTh PEIICHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jgorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pewiarsb palMOHAJIBHEIE, UppalroOHaIbHbIE, NIOKa3aTelIbHEbIE,
jgorapupMuyeckue UM TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiepKallye MOAYJIU U apaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JJIA PElIeHHUs] YpaBHEHUN U HEPaBEHCTB, a
TaKXe 3aJ1a4d ¢ IapaMeTpaMy;

MOJICJIMPOBATh peajbHblE CUTyallMd Ha S3bIKE airedpbl, COCTaBJIATh
BBIDAKECHHSI, YPABHEHUWS, HEPABEHCTBA M MX CHCTEMBI IO YCJOBHUIO 3a/1ayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHUEM armmapara anreopsl,
WHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMMO3UIMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTAPHOrO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIUU JABYX (YHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJUHATHOM TNIOCKOCTH;



CBOOOJIHO  OMEpPUpPOBaTh MOHATUSAMHU: TpadUKH TPUTOHOMETPHUUECKHX
byHKIU;

OpUMEHATh (GYHKUMKA IS MOJEIUPOBAHUS M UCCIEIOBAHUS peajbHBIX
IIPOIIECCOB.

Havana mareMaTH4ecKOro aHaJm3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIIE0BaHMs (DYHKIIMM HAa MOHOTOHHOCTD
U DKCTPEMYMBI;

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

WCITOJIB30BaTh IPOM3BOJHYIO JUIS HAXOXKJIECHHS HAWIy4dlIEro pelIeHUs B
NPUKIAAHBIX, B TOM 4YHMCIE€ COLMAIbHO-3KOHOMHYECKHMX, 3ajadax, i
ONpEENECHUs] CKOPOCTH W YCKOPEHHs MpoLecca, 3aJaHHOro (popMmysion wiu
rpapuKoMm;

CBOOOJHO OMNEpHUpPOBATh MOHATHSIMH: IE€pBOOOpa3Has, OMNpPEaCIEHHBIN
UHTErpajl, HaXOAWTh IEPBOOOpPA3HBIE AJIEMEHTAPHBIX (PYHKUMHA W BBIYHUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOAUTh IJIOLIAAM IUIOCKUX GUTYP U 0OBEMBI TE ¢ TOMOUIBIO UHTETpaIa;

UMETh MPEACTABICHUE O MAaTEMaTUYECKOM MOJCIMPOBAaHUU HaA IpPUMEpPE
cocTaByieHUs MU PepeHIINaTbHBIX YPaBHEHU;

pemaTth NpUKIAAHbIE 33a4d, B TOM YHKCJE COLHUATbHO-3KOHOMUYECKOIO H
(bu3MYecKoro xapakrepa, CpeJICTBaMU MAaTEMATHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduiku TpUrOHOMETPUUECKUX (PYHKITHIA. 1 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie ncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC c yueTroMm koppekTupoBKHU Ha 2023-2024 y4eOHblii roa

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue odpa3oBaTebHbIE
padoTshI padoThI pecypeni
1* HenpepsiBabie hynkiuu. [IponsBoanas 20 1
) I/ICCJIGHOBaHI:Ie (GYHKIIUH C TTOMOIIBIO 29 1
MIPOU3BOTHOM
3 [TepBooOpasHas 1 HHTETpa 12 1
4% HppanmoHaibHbie, MOKa3aTeIbHBIC U 18 1
JorapupMHUUECKUE HEPABEHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1iesbie uncna 10
CucTeMBbl palroHATBHBIX, HPPAMUOHATBEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUU
8 3ama4u ¢ mapameTpamMmu 16 1
9 HOBTOPGHI/IG, 000011IeHNEe, CUCTEMATH3AINS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudpoBbie
/i Tema ypoka Beero Kontpoabnbie IIpakTnueckue 06pa3zoBaTebHbIe
padoThI padoTsbI pecypenr
1 [[MHOX€ECTBO, OnIepariy Ha/l MHOYKECTBAMHU 1
1 UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpumeHeHnE TEOPETUKO-MHOKECTBEHHOTO 1
amnmapara Jiis pemeHus 3a1ad
Pannonansheie unciaa. OOBIKHOBEHHEIC U
4 JECATUYHBIC IPOOH, TTPOLICHTHI, OECKOHEYHBIC 1
MEPUOIUUECKHE TPOOH
PanmonansHbie yncna. OOBIKHOBEHHBIC U
5 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE 1
nepuoAnYecKue Jpoou
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelIeHHS TPUKJIATHBIX 331a9
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelIeHHs TPUKIIATHBIX 331a9
8 JleficTBUTEeNbHBIE YKCIIa. PallioHalbHBIE U 1
UppaIMoHaIbHbIC YHCIIA
9 ApudmeTnueckue ornepauu c 1
JICHCTBUTEIbHBIMU YUCIIAMH
10 Monynb qeiCTBUTENFHOTO YUCHA U €r0 1

CBOMCTBA




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTa
BBIUNCIICHUN

12

OcHOBHBIE MCTObI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIIECHUS LEIbIX U
IpOoOHO-pallMOHATIBPHBIX YPAaBHEHUH U
HEPABCHCTB

OCHOBHBIE METO/IbI PEIIECHUS LEJbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPaBEHCTB

MHorowieHsl OT OJHON EPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema besy

16

MHorouseHsbl ¢ eabIMU KO3 PUIIMeHTaMHU.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemenne cucreM TMHENHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpulbl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHue onpenenuTens A pelieHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

23

24

25

Pemenue npuknaaHbIX 3a1a4 ¢ HIOMOIIbIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
KoHntpoinbhas padota: "PanronanbHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YpaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.

B3aumno obpatabie pynkiuu. Kommnosunus

byHKIMI

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

Ob6unacTh onpeaeneHuss 1 MHOXKECTBO
3HaueHu# Qpynkuun. Hynu pyHkmm.
[IpomeKyTKHM 3HAaK OCTOSHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblee 3HAYCHNUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas U JPOOHO-
TuHeHas GyHKuun

31

32

SJ'ICMCHTapHOC HCCJICAO0OBAHUC U ITIOCTPOCHUC

rpadukoB 3TuX QyHKUINN

SJ'ICMCHTapHOC HCCJICAOBAHUC U ITIOCTPOCHUC

rpaduKoB 3TUX QYHKIUN

33

Crenens ¢ IIEIBIM ITOKa3aTelieM. buaom




Hrrotona

CreneHsn c LIETBIM ITIOKa3aTeneM. bunom

34 Herorona

35 CrenenHast GyHKIUS C HATypaIbHBIM U
1eNIbIM Moka3aTenieM. E€ cBoiicTBa u rpaduk

36 KonTtponpnas padora: "Crenennas GpyHKIus.
E¢ cBoiicTBa u rpaduk”

37 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

39 [Ipeo6Gpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIepIKalINX CTEIEHU U KOPHU

40 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
CoJIepKaliX CTENEHU U KOPHU

41 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIepKalIiX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbIE

42 METO/Ibl PEIIEHUsI UPPALUOHATIBHBIX
ypaBHEHUH
HppanuonaneHele ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUSI UPPALIUOHATIBHBIX
ypaBHEHUU
Wppannonansubie ypaBHeHNs. OCHOBHbBIE

44 METO/Ibl PEIICHUS UpPAlMOHAIBHBIX
yYpaBHEHUN

45 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT

UppaLMOHATILHBIX YPaBHEHUN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 UPPALMOHAIIbHBIX YPABHECHUN

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHATILHBIX YPABHEHUM

48 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
VPPALMOHAIIBHBIX YPABHECHUN
CgoiicTBa u rpaduk KOpHs N-0i CTENEHN KaK

49 GbyHKIIMM 00paTHOI CTENEHH ¢ HATypaJIbHBIM
II0Ka3aresieM
CgoiicTBa u rpaduk KOpHS N-0i CTENEHN KaK

50 (GYHKIIMM 00paTHOM CTENICHU ¢ HATYpaTbHBIM
[OKa3aTeieM
KonTponbnas pabora: "CoiicTBa u rpaduk

o1 KOpHs N-oi creneHu. MppanroHanbHbie
ypaBHEeHHUA"

59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

53 CreneHb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U e€
CBOMCTBA

54 CreneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U €€
CBOMCTBA

55 [Toxa3zatenbHast GpyHKIM, €€ cBOIiCTBA U
rpadux

56 Hcnonwk3oBanue rpadpuka QyHKIUN A5
peueHust ypaBHEHU I

57 Hcnonp3oBanue rpaduka QyHKIUM 115
peueHust ypaBHEHU I

58 [loka3arenbHble ypaBHEHUs1. OCHOBHBIE




MCTOJbI pCHICHUA ITOKA3aTCIIbHBIX ypaBHeHI/If/'I

IToxazaTenpHBIE YpaBHCHHA. OCHOBHEBIE

59 1
METO/IbI pEIICHUS MTOKA3aTEeIbHBIX YpPaBHEHHH

60 [Toka3arenbHble ypaBHEHMs. OCHOBHBIE 1
METO/IbI pEeIlIEHUs T0KA3aTeNIbHBIX YpaBHEHHH

61 KontponpHas padora: "[lokazaTensHas 1
¢ynkuus. [TokazarenbHbie ypaBHeHus"

62 Jlorapudwm yucna. CoiicTBa norapudpma 1

63 Jlorapudm umncna. CBoicTBa jJorapudpma 1

64 Jlorapudwm yucna. CoiicTa norapudpma 1

65 JecsaTuunble U HATypallbHbIE TOTapU(PMBI 1

66 JlecaTHYHBIE U HATYypaAJIbHBIC JTOTapH (MBI 1
[TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX

67 ’ 1
JorapuMbl

68 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

69 [TpeoOpa3oBanue BbIpaKEHUH, COAEPIKAIINX 1
aorapudmsl

70 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U 1
rpaduk

71 Jlorapudmuueckas pyHKuusA, €€ CBONCTBA U 1
rpaduk

79 Hcnonp3oBanue rpaduka QyHKIUM 115 1
peuieHusl ypaBHEHU I

73 Hcnonp3oBanue rpaduka QyHKIUM 115 1
peleHus ypaBHeHUN

74 Jlorapudmuueckue ypaBHeHus. OCHOBHbIE 1




METO/IbI PEIICHUS JTOTapU(HMHUUECKUX
ypaBHEHUH

Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE

75 METO/bI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHU I
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

76 METO/Ibl PEIICHHS JIOTApUPMUISCKUX
ypaBHEHUI

77 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELLICHUU
jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(pMHUECKUX YpaBHEHHMA

79 KoHntposnbHas padora: "Jlorapudmuueckast
¢ynkuus. Jlorapupmudeckne ypaBHeHUS"

80 CuHyC, KOCHHYC, TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

84 orpeziesieHue TPUTOHOMETPUUECKHUX (QYHKIUI
YHCIIOBOTO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,

85 orpezieieHue TPUTOHOMETPUUECKHUX (QYHKIUI

YHUCJIOBOTO apryMEHTa




86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

01 [Ipeobpa3oBaHyue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

94 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1

95 Pemienne TpUroHOMeTpHUUECKUX ypaBHEHUI 1

96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenune TpuroHoOMeTpUUECKUX ypaBHEHUI 1

98 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

100 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
KonrtponbHas pabora: "Tpuronomerpudeckue

101 BBIPKEHHSI 1 TPUTOHOMETPUYECKHE 1
ypaBHeHuUs"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS

102 nociueaoBarenbHocTell. MeTon 1
MaTeMaTHYECKOW MHAYKIUH

103 MOHOTOHHBIE U OTPAHUYECHHBIE 1

noCICaA0BAaTCIBbHOCTH. I/ICTOpI/ISI aHaju3a




OECKOHEUYHO MAaJIBIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 BeckoneuHo yOpIBaromasi reoMeTpudecKas
nporpeccust

107 CyMMa OecKOHEUYHO yObIBaromen
reoMEeTPUUECKON Iporpeccun

108 JIMHENHBIN ¥ YKCIOHEHUMUAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHENHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX POLUEHTOB

110 Vcnonb30BaHue NPOrpeccuu AJIs perieHus
peasbHbIX 33Ja4 IPUKJIaJHOIO XapaKTepa

111 KonTtponpnas padora: "[locnenoBarenbsHOCTH
u nporpeccun”

112 HenpepbiBHbIE QYHKIINN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IpaduKOB
byHKIMI

114 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (hyHKIMH HENPEPHIBHBIX Ha
OTpe3Ke

116 Meroa MHTEPBAJIOB JUIsl pELIEHUS] HEPABEHCTB

117 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB

118 MeTto MHTEPBAJIOB JUJIsl PELIEHHSI HEPAaBEHCTB

119 IIpuMeHeHne CBOKCTB HEMPEPBIBHBIX

GbyHKIMH 115 perenust 3a1a4




120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKIMH 115 perenust 3a1a4

121 IlepBast u BTOpast IpOU3BOJHEIE KIOIUU

VH

122 Onpenenenre, reOMETPUYECKUM CMBICIT
MIPOU3BOIHOMN

123 Onpenenenne, GU3MUECKUNA CMBICTT
MIPOU3BOAHOMN

124 YpaBHeHHe KacaTeabHOU K rpaduxy
byHKITUN

125 YpaBHeHHe KacaTeabHOU K rpaduxy
byHKIIUN

126 [Ipou3BoaHbIE AIIEeMEHTAPHBIX (HYHKIIUN

127 [TpousBoHBIE AJIeMEHTAPHBIX (PYHKUINH

128 [IpousBoiHAS CyMMBI, IPOU3BEACHHS,
YaCTHOTO ¥ KOMITO3HIINA (hYHKITUH

129 [TpousBoHAs CYMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMITO3HIINA (HYHKITUH

130 [TpousBoHAs CYMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3HUIIMU (DYHKITUH

131 KonTponsnas pabora: "[IpousBoanas”

132 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "OyHkun"

134 Hrorosast koHTpOIBHAS paboTa

135 Urorosast KoHTpoJIbHAS paboTa

136 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIUS




3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
o Tema ypoka Beero KonTpoabubie IlpakTuueckue 06pa3oBATETBHbIC
padoThI padoTsbI pecypeni
1 [IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKUIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
5 [IpumeneHne nporu3BOIHON K UCCIIEI0BAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
3 [IpumeHneHne mporu3BOIHON K UCCIIET0BAHUIO 1
(GbyHKIUH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKUIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI
5 [IpumeHneHne mponu3BOIHON K UCCIIEI0BAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
5 [IpumeHneHne Mporu3BOIHON K HCCIIET0BAHUIO 1
GbyHKINUH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
7 3Ha4YeHHUs1 HeTIpephIBHOHN (PyHKIIMM Ha 1
OTpE3Ke
Haxoxxnenne HanOobIIero 1 HAUMEHbIIETO
8 3HA4YeHHUs1 HeTPEePhIBHOM (PyHKIIMM Ha 1
OTpE3Ke
Haxoxzaenne HaubosbIIero 1 HAMMEHbBILIETO
9 3HAYEHUS HeNPEepbIBHOM (PyHKINU Ha 1
OTpE3Ke
10 Haxoxzaenne HaubosbIIero 1 HAUMEHbILIETO 1




3HA4YEHUs1 HeTPEPhIBHOHN (pyHKIIMH Ha
OTpe3Ke

11

12

13

Haxoxxnenne HanOOobIIEero 1 HAUMEHBIIETO
3HA4YEHUs1 HeTPEPhIBHON (pyHKIIMH Ha
OTpe3Ke

Haxoxzaenue HaubombIIero 1 HAMMEHbILIETO
3HAYEHUS HEMPEPbIBHOM (PyHKIMU HA
OTpe3Ke

[IpumeneHne mpoOU3BOIHON I HAXOXKACHUS

HaWJIyqlIero pCuICHUA B IIPUKIIATHBIX
3aJadax

14

[IpumeneHne npou3BOTHOM JUIsl HAXO0XKACHUS
HaWJIy4lIero peleHus B TPUKIaIHbIX
3aJadax

15

[IpuMeHeHne Mpou3BOJHON [
OIIpEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
mpolecca, 3alaHHOro (GopMyIon Hiu
rpaduKom

16

[IpuMeHeHne Mpou3BOJHON [
OIIPEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
polecca, 3alaHHOro (GopMyJon Hiu
rpaduxkom

17
18

Kommosurus ¢hyHkImit

Kommosurus ¢hyHkImit

19

20

Kowmnozunus ¢pyHkimit

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAWHATHOM TIOCKOCTH

21

I'eomeTpuueckue oOpa3sl ypaBHEHUH Ha




KOOPAMHATHOW INIOCKOCTH

Kontponbnas padota: "UccnenoBanue

22 (GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [TepBooOpasHas, OCHOBHOE CBOMCTBO
epBOOOPaA3HBIX

24 [TepBooOpasHbIie 3NIeMEHTAPHBIX (HYHKITUH.
[IpaBuia HaX0XKICHHUS IEPBOOOPAZHBIX

o5 [TepBooOpasHbie 3NeMEHTapHBIX (QYHKIUH.
[IpaBuiia HaxOX/A€HUS IEPBOOOPA3HBIX

26 HuTterpan. ['eomeTpudeckuii CMbICT
UHTerpaia

97 Boruncnenue onpeie€HHOro HHTErpasia no
dbopmyiie Hetorona-Jlelioamma

98 Brruncnenue onpenenéHHOro HHTErpaa mo
dhopmyne HeroTona-Jleitonuna

29 [IpuMmeHeHne nHTEerpana Ui HaX 0K ICHHUS
Ioaiel IIOCKUX GUryp

30 [IpumeHneHue uHTerpana i HaXoXACHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Tpumeps! pemenuii auddepeHnnaTbHbIX
ypaBHEHUH

39 [Tpumeps! pemenuii uddepeHInaTbHbIX
ypaBHEHUU
MatemaTtnueckoe MOJEIUPOBAaHUE PEATbHBIX

33 IIPOIIECCOB C MTOMOIIBIO UG (HEePeHIIHATHLHBIX
YpaBHEHUI

34 KonrtponsHas padora: "[leppooOpaznas u

uHTerpan”




Tpuronomerpuueckue GyHKIUH, UX

35 . 1
CBOWCTBA U IrpapuKu

36 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIUH, UX 1
CBOMWCTBA U IpapuKu

38 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U IrpauKu

39 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

40 yYpaBHEHUH C TIOMOIIIBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKIX

41 YPaBHEHUH C IIOMOILBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

42 YpaBHEHUH C IOMOIIbIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

43 YPaBHEHHI C TIOMOIIIBIO 1
TPUTOHOMETPHUYECKOW OKPY>KHOCTH

44 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1

45 Pemenne TpuroHoMeTprU4ECKUX HEPABEHCTB 1

46 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1

47 Pemenne TpuroHoMeTprU4ECKUX HEPABEHCTB 1

48 KonrtponsHas padora: "['paduku 1

TPUTOHOMETPUUECKUX (QYHKIIHM.




Tpuronomerpuyeckue HepaBeHCTBA"

OcCHOBHEBIE METOJbI pCHICHUS ITOKAa3aTCIbHBIX

49
HEPABCHCTB

50 OCHOBHBIE METOJIbI PEIICHHSI TOKA3aTSIBHBIX
HEPaBEHCTB

51 OCHOBHBIE METOBI PEUICHUS TTOKA3aTEIbHBIX
HEPABCHCTB

59 OCHOBHBIE METOJIbI PEIICHHSI TOKA3aTSIbHBIX
HEPABCHCTB

53 OcHOBHBIE METOABI PELICHUS
JorapupMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PEIICHUS
norapuMUIECKUX HEPABEHCTB

55 OcHOBHBIE METOABI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB

57 OCHOBHBIE METOBI PEIICHUS
HPPaIMOHAIILHBIX HEPABCHCTB

58 OcHOBHBIE METOBI PELICHUS
HppallMOHANILHBIX HEPABEHCTB

59 OCHOBHBIE METOBI PELICHUS
UppallMOHAILHBIX HEPABEHCTB

60 OCHOBHBIE METOBI PEIICHUS
HPPAIMOHAIILHBIX HEPABCHCTB

61 I'padmyeckue MeToAbl perieHus
UppaIlMOHATLHBIX YpaBHEHUI

62 I'padmyueckue MeTOBI pelIeHUS




HMPPALMOHAIIBHBIX YPABHEHUN

63

64

I'padpuueckue MeTo bl peLIeHus
[I0KA3aTENIbHBIX YPABHEHUI

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHbIX HEPABEHCTB

65

I'padmueckue MeToAbI pelicHUs
norapu)MUIECKUX ypaBHEHUI

66

67

I'paduueckue METOIbI pELICHUS
norapuMUIECKUX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
norapuMUYECKUX HEPABEHCTB

68

I'padmyeckue MeToabI pemicHUS
[I0Ka3aTeIbHBIX U JOrapu(pMUUECKUX
YpaBHEHUU

69

70

71

I'paduueckue MeToabI pelICHUS
MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX
YpaBHEHUU

I'padmyeckue MeToAbI perieHus
MOKa3aTeIbHBIX U Jorapu(PMUUECKUX
HEPaBEHCTB

I'padmyeckue MeToAbI pemieHus
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
HEPaBEHCTB

72

KonTponbnas pabora: "UppannonanbsHele,
MoKa3aTeIbHbIE U JorapuMudecKkue
HepaBeHCTBa"

73

KommnekcHeie uncna. AnreOpandeckas u
TPUTOHOMETpHUYECKast (pOpMBI 3arucu




KOMIIJICKCHOT'O YHncCJia

KomrmiekcHbie uncia. Anredpanyeckas u

74 TPUTOHOMETpHUECKasi POPMBI 3arucu
KOMILJIEKCHOTO YHCIIa

75 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YU CJIaMHU

76 Apudmerndeckre onepaum ¢
KOMILIEKCHBIMU YU CJIaMHU

77 N300paskeHre KOMIUIEKCHBIX YMCell Ha
KOOPJAMHATHOW INIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCell Ha
KOOP/AMHATHOH MJI0CKOCTU

79 ®opmyna Myaspa. Kopau N-o#1 ctenenu u3
KOMILIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopau N-oit ctenenu u3
KOMIIIEKCHOTO YHCIIa
[TpuMeHeHre KOMIUIEKCHBIX YMCeN JUIs

81 pemeHust GU3NYECKUX U reOMEeTPUIECKUX
3aja4

82 KonTponbhas padora: "KomiuiekcHbie
gucna"

83 HarypanbHble 1 11enbie yncia

84 Harypanbnble u niensie yucna

85 [TpuMeHeHne TPU3HAKOB IETMMOCTH TIEITBIX
qHCcen

86 [IpuMeHeHne TPU3HAKOB JIETMMOCTH LIEITBIX
qucen

87 [TpuMeHeHre TPU3HAKOB IETMMOCTH TIEITBIX




yucen: HOJl u HOK

HpI/IMCHeHI/Ie IMPU3HAKOB ACIMMOCTH LEIIBIX

88 gucen: HOJl u HOK

89 [IpumeHeHne MPU3HAKOB AETUMOCTH LENbIX
YHCell: OCTaTKU M0 MOAYIIIO

90 [IpuMeHeHne npU3HAKOB ACIIUMOCTH LETBIX
4KCeJl: OCTaTKU 110 MOAYJIIO
[IpumeHeHne MPU3HAKOB AETUMOCTH IENbIX

91 yuces: aropuT™ EBknnia ais pemeHus
3aJ1a4 B LIEJIBIX YHCIaX

92 Kontposbnas padota: "Teopus menbix
yucen"
Cucrema 1 COBOKYIIHOCTh YpaBHEHHI.

93 PaBHOCWIIBHBIE CHCTEMBI H CUCTEMBI-
CJIEJICTBHS
Cucrema ¥ COBOKYITHOCTh YpaBHEHHIA.

94 PaBHOCHIIbHBIE CHCTEMBI 1 CUCTEMBI-
CIIEJICTBUS

95 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEMN pallMOHAJIbHBIX YPABHEHHI
OCHOBHBIE METO/IbI PELIEHUS CUCTEM U

96 COBOKYIHOCTEH UppanmOHAIbHBIX
ypaBHEHUH

97 OCHOBHBIE METO/IBI PEUIEHUS CUCTEM U
COBOKYITHOCTEN MOKa3aTeNbHBIX YpaBHEHUN

08 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEN MOKa3aTeNbHBIX YpaBHEHUN

99 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U




COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUU

100

101

102

103

104

105

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

IIpuMeHEeHNnE CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7ad u3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HM, HHTEPIIPETALUs IIOJY4CHHBIX
pEe3yJIbTaTOB

IIpuMeHeHNnEe CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7ad u3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HM, HHTEPIIPETALUs ITOITy4YEeHHBIX
pe3yJIbTaTOB

IIpuMeHEeHNEe HEPABEHCTB K PEIICHUIO
MaTeMaTHUUYECKUX 3a7a4 U 3a7ad 13
pa3IMyYHbIX 00JacTel HayKH U peallbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pe3yabTaTOB

KonrtponsHas padora: "Cucremsl
paloHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux

ypaBHeHUH"

PanunoHannHBIC YpaBHCHHU C ITapaMCTpaMn

106
107

PannonansHble HepaBeHCTBaA ¢ TapaMeTpamMu

PanmoHanbHBIE CHCTEMEI C ImapaMeTpaMmu

108

HppanmonanbHble ypaBHEHUS, HEPABEHCTBA

R




C rapaMeTpamMu

109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHeHUs, HEPAaBEHCTBA
C mapameTpaMu

113 Jlorapugmuueckue cuCTeMbI ¢ TapaMeTpamMu

114 Tpuronomerpuyeckue ypaBHEHHUS C
napameTpamu

115 TpuronomeTpruyeckue HepaBeHCTBA C
napameTpamu

116 TpuroHomeTpuveckue CHCTEMBI C
napameTpamu
ITocTpoenue u uccienoBanue

117 MaTeMaTHYECKUX MOJIENel peanbHbIX
CUTYalllil C MOMOIIBIO YPAaBHEHUH C
napameTpamu
ITocTpoenue u uccienoBanue

118 MaTeMaTHYECKUX MOJIENel peanbHbIX
CUTYyallUii C TOMOIIIBIO CUCTEM YpaBHEHUH C
napameTpamu
ITocTpoenue u uccienoBanue

119 MaTeMaTHYECKUX MOJIEeN pealbHbIX
CUTYyallUi C TOMOIIIBIO CUCTEM ypaBHEHHUH C
napameTpamu

120 KonrtponbHas pabdora: "3anaun ¢

napaMmerpamu”




[ToBTrOpenue, 06001IEHNE, CUCTEMATH3AIHS

121 2. n n
3HaHUU: "YpaBHEHUS

122 [ToBTrOpenue, 0600IIEHNE, CUCTEMATH3AIHS
3HaHui: "YpaBHeHus"

123 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuii: "YpaBHeHus. Cuctembl ypaBHEHUMN"

124 [ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIHS
3HaHuii: "HepaBencrpa"

125 [ToBTOpenue, 0000IEeHNE, CUCTEMATH3AIHS
3HaHuii: "HepaBeHncra"

126 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHuii: "HepaBencrpa"

127 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIHS
3HaHuii: "[IponsBoanas u e€ npumeHeHue"

128 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHui: "[IponsBoanas u e€ npumeHeHue"

129 [ToBTOpeHnue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHui: "[IponsBoaHas u e€ npuMeHeHue"

130 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHui: "VIHTErpan u ero npumeHeHue"

131 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil: "OyHkuun"

132 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS
3HaHui: "Oynkun"

133 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL
3HaHui: "Oyakun"

134 HTorosasi KOHTpOJIbHASA paboTa

135 Hrorosast koHTpopHAs paboTa




[ToBTrOpenue, 06001IEHNE, CUCTEMATH3AIHS

136 - 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
11 kaacc ¢ yueToM KOppeKTHPOBKHU Ha 2023-2024 yuyeOHbIi 1oy
KounuectBo yacos DJIeKTPOHHbIE
Jl:;ln Tema ypoka Beero Kontpoabubie IlpakTuueckue :)I;II?;I:())I:;Tenbnme
padoThI padoTbI pecypest
1 HenpepriBHble GYyHKIINN U UX CBOWCTBA 1
5 Touka pa3pbiBa. ACUMITOTHI I'paUKOB 1
byHKIMIA
3 CBoiicTBa (yHKIMI HETIPEpPBIBHBIX HA 1
OTpe3Ke
4 CaoiicTBa (QyHKIIMI HENIPEPHIBHBIX HA 1
OTpe3Ke
5 MeTo MHTEpPBAJIOB JUIsl pEIICHUS 1
HEPaBEHCTB
6 MeTtoa MHTEpBaJOB JUIsl pELICHUS 1
HEPABEHCTB
7 MeTto MHTEpPBAJIOB JUIsl pEIICHUS 1
HEPaBEHCTB
8 [IpuMeHeHne CBOWCTB HENPEPHIBHBIX 1

GyHKIUHN 1715 petieHus 3a1a4




IIpuMeHeHne CBOKCTB HENPEPBIBHBIX

9
GbyHKIUH 1715 petieHus 3a1a4

10 IlepBas u BTOpas IpOU3BOIHEBIE KLU

VH

1 Onpenenenue, reoOMETPUUECKUNA CMBICIT
MPOU3BOIHOMN

12 Onpenenenue, GU3NIECKUN CMBICIT
MPOU3BOIHOMN

13 YpaBHeHHE KacaTelbHOU K rpaduKy
byHKIIUN

14 YpaBHeHHE KacaTelbHOU K rpaduKy
byHKIIUN

15 [Tpon3BoHBIC HIIEMEHTAPHBIX (QYHKINI

16 [Ipou3BoIHBIEC AIEMEHTAPHBIX (PYHKINUN

17 [TponsBoiHAS CyMMBI, TPOU3BEACHHSI,
JaCTHOTO ¥ KOMITO3HUIINU ()yHKITHI

18 [IpousBoHAs CyMMBI, TPOU3BEACHHUS,
JaCTHOTO ¥ KOMITO3HIINU ()yHKITHI

19 [IpousBoHAs CyMMBI, TPOU3BEACHHUSI,
YaCTHOTO M KOMITO3UIIUU (DYHKITUI

20 KonTponbras padora: "[IponsBomnas”

91 [IpumeHeHne MpOU3BOTHON K UCCIIEI0BAHUIO
(GyHKIII Ha MOHOTOHHOCTB M 9KCTPEMYMBI

99 [TpuMeHeHHe TPON3BOTHON K HCCIICIOBAHUIO
(GyHKIII Ha MOHOTOHHOCTB M 9KCTPEMYMBI

23 [TpuMeHeHHEe TTPOU3BOTHON K HCCIICIOBAHUIO
(YHKIIUH HA MOHOTOHHOCTB Ml 9KCTPEMYMBI

24 [IpuMmeHeHne MPOU3BOTHON K UCCIIEIOBAHUIO




(GyHKIMH HAa MOHOTOHHOCTB M SKCTPEMYMBI

25

26

[IpuMeHeHne MpON3BOIHOMN K UCCIIEI0BAHUIO
(GyHKIMH HAa MOHOTOHHOCTB M SKCTPEMYMBI
[IpuMeHeHne MPON3BOIHOMN K UCCIIEI0BAHUIO
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

27

Haxoxxnenne HanOobIIEero 1 HAMMEHBIIETO
3HA4YEHUs1 HeTPEPhIBHOHN (PyHKIIMH Ha
OTpe3Ke

28

29

30

Haxoxxnenne HanOobIIero 1 HANMEHBIIIETO
3HAYEHUS HENPEPbIBHOM (PyHKLINU Ha
OTpE3KE

HaxoxxaeHune HarnOoJIbIIero 1 HAMMEHbIIETO

3HAYEHUS HEMPEPHIBHOM (PyHKIIMU HA
OTpe3Ke
Haxoxaenne HaubombIIero 1 HAMMEHbBIIIETO

3Ha4YeHHUs1 HeTIpephIBHOHN (pyHKIIMM Ha
OTpe3Ke

31

Haxoxzaenne HaubosbIIero 1 HAUMEHbILIETO
3HAYEHUs HENPEepbIBHOM (PyHKINU Ha
OTpE3Ke

32

Haxoxzaenne HaubosbI1I1ero 1 HAUMEHbILIETO
3HAYEHUS HeNPEepbIBHOM (PyHKINU Ha
OTpE3Ke

33

34

HpI/IMCHCHI/IC HpOH3BO,[[H0f/'I I HAaXOXIACHU A
HAaWJIydIIero pCICHUA B IPUKIATHBIX
3agadax

HpI/IMCHCHI/IC HpOH3BO,[[H0f/'I I HAaXOXIACHU A
HaWJIydlIero pCuICHUA B IIPUKIIAHBIX




3agadax

[Ipumenenue npou3BOIHOMN IS
ONpeJIeJICHUSI CKOPOCTU U YCKOPEHUS

35 nporiecca, 3alaHHOTro (OPMYIION HITH
rpaduKoM
[Ipumenenue npou3BOIHOMN IS

36 OTpe/ieNICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOT0 (POPMYIION HITH
rpaduKoM

37 Komnosurus ¢yHkimit

38 Komnozumus GyHKimit

39 Komnosurus ¢yHkimit

40 I'eomeTpuueckue oOpas3sl ypaBHEHU Ha
KOOPJAMHATHOM INIOCKOCTH

41 I'eomerpuueckue 006pas3sl ypaBHEHUN HA
KOOPJAMHATHOM TNIOCKOCTH

42 KontponsHas pabora: "HccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

43 [lepBooOpazHas, OCHOBHOE CBONCTBO
epBOOOPA3HBIX

44 IlepBooOpazHbIe 1eMEHTAPHBIX ()YHKIHHA.
[IpaBuiia Hax0Xk/1€HNS IEPBOOOPA3HBIX

45 IlepBooOpazHbIe 1eMEHTAPHBIX ()YHKITHHA.
[IpaBuia HaX0XICHHUS IEPBOOOPA3HBIX

16 NHuterpai. I'eoMeTpudecKnidi CMBICI
MHTerpaia

47 Brruncnenue onpenenéHHOro HHTErpaa mno

dhopmyne HeroTona-Jleitonuma




Beruucnenue onpenenéHHoro MHTerpana 1o

48 dhopmyne HeroTona-Jleiionuma

49 [TpumeHeHne UHTErpaia A1 HaXOXKACHUS
TUIOIIACH TUIOCKUX (UTyp

50 [IpuMeHeHMe UHTErpana A HaXOXKACHUS
00bEMOB reOMETPUYECKUX TEI

51 [Tpumeps! pemennii qudQepeHnraIbHbIX
ypaBHEHUH

59 [Tpumeps! pemennii qudepeHaIbHbIX
YpaBHEHUU
MaremMaTHuecKoe MOJICIIMPOBAHUE PEATIbHBIX

53 MIPOIIECCOB C MOMOIIIBIO AU HepeHIIHATEHBIX
ypaBHEHUH

54 KonTponbnas padora: "[lepBooOpasnas u
uHTerpan”

55 OCHOBHBIE METOJIBI PEIICHHSI TOKA3aTEIbHBIX
HEPaBEHCTB

56 OCHOBHBIE METO/IbI PEeLICHH TOKa3aTeIbHBIX
HEPaBEHCTB

57 OCHOBHBIE METOJIBI PEIICHHSI TOKA3aTEIbHBIX
HEpaBEHCTB

58 OCHOBHBIE METOJIBI PETICHUS
Jorapu(MUUECKUX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

60 OCHOBHBIE METO/IBI PEIICHUS
JorapupMHUUECKUX HEPABEHCTB

61 OCHOBHBIE METOJIBI PETICHUS




HMPPALMOHAIILHBIX HEPABEHCTB

OcCHOBHEBIE MCTOJbI pCHICHUS

62 HppaLMOHAJIbHBIX HEPABEHCTB

63 OCHOBHBIE METO/bI PELLICHUS
UppalOHAIbHBIX HEPABEHCTB

64 I'paduueckue METOIbI peLICHUS
UppalMOHATIbHBIX YpaBHEHUI

65 I'paduueckue MeTo bl peLIeHus
UppaLMOHATIbHBIX YpaBHEHUI

66 I'paduueckue MeTo bl peLeHus
[0Ka3aTeIbHbIX YPaBHEHUN

67 I'paduueckue METOIbI pELICHNUS
[I0Ka3aTeIbHbIX HEPABEHCTB

68 I'padpuueckue MeTo bl peLIeHus
Jorapu(PMUYECKUX YpaBHEHUM

69 I'paduueckue MeTo bl peLIeHus
JorapupMHUUECKUX HEPABEHCTB
I'padnueckue MeToabl pereHus

70 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUuX
YpaBHEHUU
I'paduueckue MeTo bl peleHus

71 MOKa3aTeIbHBIX U JorapupMUIecKux
YpaBHEHUI
KonrtponbHast padora: "UpparoHanbHele,

72 noKa3zaTeJbHbIe U Jorapudmudeckue
HepaBeHCTBa"

73 KommiekcHble uncna. Anredpandeckas u

TpUTrOHOMETpHUECKasi POPMBI 3arucu




KOMIIJICKCHOT'O YHncCJia

KomrmiekcHbie uncia. Anredpanyeckas u

74 TPUTOHOMETpHUECKasi POPMBI 3arucu
KOMILJIEKCHOTO YHCIIa

75 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YU CJIaMHU

76 Apudmerndeckre onepaum ¢
KOMILIEKCHBIMU YU CJIaMHU

77 N300paskeHre KOMIUIEKCHBIX YMCell Ha
KOOPJAMHATHOW INIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCell Ha
KOOP/AMHATHOH MJI0CKOCTU

79 ®opmyna Myaspa. Kopau N-o#1 ctenenu u3
KOMILIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopau N-oit ctenenu u3
KOMIIIEKCHOTO YHCIIa
[TpuMeHeHre KOMIUIEKCHBIX YMCeN JUIs

81 pemeHust GU3NYECKUX U TeOMETPUIECKUX
3aja4

82 KonTponbhas padora: "KomiuiekcHbie
gucna"

83 HarypanbHble 1 11enbie yncia

84 Harypanbnble u niensie yucna

85 [TpuMeHeHne TPU3HAKOB IETMMOCTH TIEITBIX
qHCcen

86 [IpuMeHeHne TPU3HAKOB JIETMMOCTH LIEITBIX
qucen

87 [TpuMeHeHre TPU3HAKOB IETMMOCTH TIEITBIX




yucen: HOJl u HOK

HpI/IMCHeHI/Ie IMPU3HAKOB ACIMMOCTH LEIIBIX

88 gucen: HOJl u HOK

89 [IpumeHeHne MPU3HAKOB AETUMOCTH LENbIX
YHCell: OCTaTKU M0 MOAYIIIO

90 [IpuMeHeHne npU3HAKOB ACIIUMOCTH LETBIX
4KCeJl: OCTaTKU 110 MOAYJIIO
[IpumeHeHne MPU3HAKOB AETUMOCTH IENbIX

91 yuces: aropuT™ EBknnia ais pemeHus
3a]1a4 B LIEJIBIX YMCIAX

92 Kontposbnas padota: "Teopus menbix
yucen"
Cucrema 1 COBOKYIIHOCTh YpaBHEHHI.

93 PaBHOCWIIBHBIE CHCTEMBI H CHUCTEMBI-
CJIEJICTBHS
Cucrema ¥ COBOKYITHOCTh YpaBHEHHIA.

94 PaBHOCHIIbHBIE CHCTEMBI 1 CUCTEMBI-
CIIEJICTBUS

95 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEMN pallMOHAJIbHBIX YPABHEHHI
OCHOBHBIE METO/IbI PELIEHUS CUCTEM U

96 COBOKYIHOCTEW UppaI[MOHAIbHBIX
ypaBHEHUH

97 OCHOBHBIE METO/IBI PEUIEHUS CUCTEM U
COBOKYITHOCTEN MOKa3aTeNbHBIX YpaBHEHUN

08 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEN MOKa3aTeNbHBIX YpaBHEHUN

99 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U




COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUU

100

101

102

103

104

105

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

IIpuMeHEeHHE CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7ad u3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HM, HHTEPIIPETALUs IIOJY4CHHBIX
pEe3yJIbTaTOB

IIpuMeHeHNnEe CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7ad u3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HM, HHTEPIIPETALUs IIOJY4CHHBIX
pe3yJIbTaTOB

IIpuMeHEeHNEe HEPABEHCTB K PEIICHUIO
MaTeMaTHUUYECKUX 3a7a4 U 3a7ad 13
pa3IMYHbIX 00JaCTe HayKu U pealbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pe3yabTaTOB

KonrtponsHas padora: "Cucremsl
paloHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux

ypaBHeHUH"

PanunoHannHBIC YpaBHCHHU C ITapaMCTpaMn

106
107

PannonansHble HepaBeHCTBaA ¢ TapaMeTpamMu

PanmoHanbHBIE CHCTEMEI C ImapaMeTpaMmu

108

HppanmonanbHble ypaBHEHUS, HEPABEHCTBA

R




C rapaMeTpamMu

109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHeHUs, HEPAaBEHCTBA
C mapameTpaMu

113 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu

114 Tpuronomerpuyeckue ypaBHEHHUS C
napameTpamu

115 TpuronomeTpruyeckue HepaBeHCTBA C
napameTpamu

116 TpuroHomeTpuveckue CHCTEMBI C
napameTpamu
ITocTpoenue u uccienoBanue

117 MaTeMaTHYECKUX MOJIENel peanbHbIX
CUTYalllil C MOMOIIBIO YPAaBHEHUH C
napameTpamu
ITocTpoenue u uccienoBanue

118 MaTeMaTHYECKUX MOJIENel peanbHbIX
CUTYyallUii C TOMOIIIBIO CUCTEM YpaBHEHUH C
napameTpamu
ITocTpoenue u uccienoBanue

119 MaTeMaTHYECKUX MOJIEeN pealbHbIX
CUTYyallU C TOMOIIIBIO CUCTEM YpaBHEHUH C
napameTpamu

120 KonrtponbHas pabdora: "3anaun ¢

napaMmerpamu”




[ToBTrOpenue, 06001IEHNE, CUCTEMATH3AIHS

121 2. n n
3HaHUU: "YpaBHEHUS

122 [ToBTrOpenue, 0600IIEHNE, CUCTEMATH3AIHS
3HaHui: "YpaBHeHus"

123 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuii: "YpaBHeHus. Cuctembl ypaBHEHUMN"

124 [ToBTrOopenue, 06001IEHNE, CUCTEMATH3AIHS
3HaHuii: "HepaBencrpa"

125 [ToBTOpenue, 0000IEeHNE, CUCTEMATH3AIHS
3HaHuii: "HepaBeHncra"

126 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencrpa"

127 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIHS
3HaHuii: "[IponsBoanas u e€ npumeHeHue"

128 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHui: "[IponsBoanas u e€ npumeHeHue"

129 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoaHas u e€ npuMeHeHue"

130 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHui: "VIHTErpan u ero npumeHeHue"

131 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil: "OyHkuun"

132 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS
3HaHui: "Oynkun"

133 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL
3HaHui: "Oyakun"

134 HTorosasi KOHTpOJIbHASA paboTa

135 Hrorosast koHTpopHAs paboTa




136

[ToBTrOpenue, 06001IEHNE, CUCTEMATH3AIHS
3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

* MaTeMartuka: anredpa v Havajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
AnreOpa 1 Havasia MaTemMaTHyeckoro anaiausa, 11 kmace/ Hukonbsckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u napyrue, AkiinonepHoe o0111ecTBO
«3narensctBO «lIpocBemienue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

[Toranos M. K., IlleBkun A. B. AnreOpa 1 Hayaia MaTeMaTHYECKOrO aHaM3a.
[Toranos M. K., IlleBkun A. B. Anrebpa u Hauajia MaTeMaTUYECKOr0 aHaIU3a.
Hunaktuyeckue Matepuanisl. 11 kmacce. ba3oBbiii U yriyOaeHHBIN ypOBHU
[enenesa 0. B. Anre6pa u Hayana MaTeMaTHYECKOr0O aHAJIK3A.
Tematudeckue Tecthl. 11 kinacc. ba3zoBelii u yriyOieHHbBIN YPOBHU

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

https://lesson.edu.ru

https://resh.edu.ru

https://edu.skysmart.ru/

https://nsportal.ru/

https://infourok.ru/

https://multiurok.ru/



