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HOACHUTEJBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Hadajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OTHUM W3 HambOoJiee 3HAYMMBIX B TIPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
M3YYEHUS! BCEX €CTECTBEHHO-HAy4HBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU M JPYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliudecsi OBJIa/IeBalOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMyJIUpyeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKOM opMme.

Y4eOHblif Kypc anreOpsl U Hayal MaTeMaTHYECKOTO aHajn3a 3aKJIaJbIBacT
OCHOBY [IJIl YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKH, XUMHUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMIA Pa3BUTHUSI SKOHOMUKH U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTHYEeCKOTOo aHaju3a pa3BHBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBAThb
YTBEPKICHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIATh NEAYKTUBHO, HUCIOJIb30BaTh
0000IlIEHHE W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBIILIICHHE.

B xone u3yuyenus yueOHoOro kypca «Ainrebpa m Hadajla MaTeMaTH4YE€CKOIO
aHann3a» OOyYarolIuecsl MOJTY4YaloT HOBBIA OIBIT PEIICHUs] MPHUKIAJAHBIX 3a/ad,
CaMOCTOSITEJILHOTO TOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIluH,
UHTEPHpPETallMd  TOJIYYEHHBIX  pElIeHWi, 3HaKOMATCS ¢  MOpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCS MAaTEMATUYECKUMU OTKPBITUSMH U UX aBTOPAMM.

VYuebHblli Kypc 00Ja7aeT 3HAYUTENbHBIM BOCIHUTATEIBLHBIM TOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GOpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydyeOHOM
JEATEIIbHOCTH, TpeOyroued MpOAOKUTEIbHON KOHIICHTpAllMd BHUMAaHUS,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajgaM MaTeMaTHYeCKOro aHalIn3a
JICKUT IEATEIbHOCTHBIA TPUHIUI OOyUEHHUS.

B cTpykType yuebHOro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHATN3a»
BBIJICJICHBl  CIEAYIOIIME COACPKATEIbHO-METOAUYECKUE JIMHUK: «Yucna u
BBIYHCIICHUS», «DyHKIMU U Tpadukn», «YpaBHEHHS U HepaBeHCTBa», «Hadama
MaTeMaTU4YecKoro aHamusza», «MHoOXecTBa U JIOTHMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HW3YyYaloTCs Ha MPOTSHDKEHUHU JABYX JIET
oOyueHusl Ha YpOBHE CpEHET0 00I1Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra ¥ MOCTENEHHO HACHIIAsICh HOBBIMHM TEMAMHU U pazaenamu. /J[aHHbII yueOHbIN
KypC SBJSIETCS WHTETPATHBHBIM, IOCKOJIbKY OOBEIUHSET B cebe cojep:KaHue
HECKOJbKMX MaTeMaTUYECKUX TUCUUILUIMH, TaKUX Kak aiaredpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUN aHaIn3, TEOPHsl MHOKECTB, MaTeMaThuueckas Jioruka u napyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJeBalOT BCE Oosee MUPOKUM MaTeMaTHIECKUM
anmapaTroM, y HUX IMOCJIEI0BAaTEIbHO POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMAaTUYECKYI0 MOJENIb PEAIbHOW CHUTYyallMd, MPUMEHATHh 3HaHUS,
MOJIyYCHHBIE TPU M3YYEHHH YYeOHOro Kypca, JJig PEHIeHUs CaMOCTOATEIbHO
c(opMyIMPOBAHHON MaTEeMAaTUYECKOW 3a/Jayu, a 3aTeM HHTEPHPETUPOBATH CBOM
OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0cOo0O€ BHUMaHuE  yHelsieTcss  (OPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroImIMMCs MHOKECTBAa HATYpPalbHBIX, IIENbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHUCEN, O0COOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE OMEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCEN U
3HaKOMCTBY C BO3MOYXHOCTSMM MX MPUMEHEHUS JUIsl PELEHUsS Pa3iMyYHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUS W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAlMOHAIBHBIX, IOKAa3aTeNIbHbIX, JIOTapUPMUUYECKUX H
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX
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3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HAaWOOJBIINX M HaMMEHBIINX 3HAYEHUN (PYHKIIHU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTerneHu W Jorapudmbel. brarogaps uzyudeHuio anreOpandeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHUMBOJIbHBIMU (OpMamMH, TMpPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AJreOpa nmpeaiaraeT 3ppekTuBHbIC
WHCTPYMEHTBl I PEUICHUS IPAKTUYECKUX M €CTECTBEHHO-HAYUYHBIX 3a7ady,
HaIJISIHO IEMOHCTPUPYET CBOM BO3BMOXHOCTH KaK A3bIKa HAYKH.

CopepxarenpHo-MeToauYecKass JMHUAA «DyHKIMH U TpaQuKA» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33Ja€T MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpauMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIsl pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHUE
ynensiercs: (pOpMHpPOBAaHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (PYHKIHH, CTPOUTh HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIleJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, ITO3BOJISIFOLIMX BBIPAXKATh 3aBUCUMOCTH MEXKAY BETMYMHAMH B PA3JIMUHON
dbopme: aHaTUTHYECKOM, TpadudecKkoi U ciioBecHOW. Ero n3ydenne crocoOCcTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETU3aIH, UCIOJIb30BAHUIO aHATOTHH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYIHBIX OOYyYaIOIIMMCS, TaK KaK y HUX MOSBIISIETCS BO3MOXHOCTh CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMHN, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAUEHHUA, BBIYUCIATH MUIOMAAu (GUryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUSI MAaTeMaTHYECKUX MOJENIE peajbHbIX CHUTyalUu,
MO3BOJISIET HAXOIUTh HAMJTYIlIEE PEIEHUE B IPUKJIAIHBIX, B TOM YHCIIE COLUATBHO-
HKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOPMAJILHO-JIOTUYECKOTO U KPEaTUBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHI pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HcKyccTBe. O0yyaroniyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYEeHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpaXx.



CopeprkaTenbHO-METOaUYECKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBINA SI3bIK, OOBEIUHSIOMINA BCE Pa3feIibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKHe
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U UCIIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJleAyeT MpU3HaTh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIETEHHBIM
IpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4aronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCY’KJICHHSI HA OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE MPHU3BAaHbBI
criocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJEIEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y49eOHOTO Kypca IIMPOKO HCIOJIB3YeTCs I pelieHUs] MPUKIaAHBIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenpHOCTh MO (OPMHUPOBAHWIO HABBIKOB PEIICHUS TPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Yuciaa v BIYMCICHUSA

Pannonanbsupie uncia. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobelt W MPOLEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEalIbHOM KU3HH.

JlelicTBuTenbHble 4ucia. PanuoHalnbHBIE W UpPpAMOHAIIBHBIE YHCIA.
Apudmernueckue  omepanMy ¢ JCUCTBUTENBHBIMU  4YHMCIaMd.  Moayib
JEUCTBUTENLHOTO YHCIAa U ero cBoMcTBa. [IpuOmmk€HHbIE BBIYHMCIICHUS, PABUIIA
OKPYTJICHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHU.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJIS1 PELICHUS TPAKTUYECKHUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypajJbHOU CTENEHH U €r0 CBOICTBA.

CreneHp C palMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. J[leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
aAPKKOCHHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHrne HepaBeHC CTBA.

OCHOBHBIE METObI PEIICHUS LIEJBIX U APOOHO-PAIMOHAIIBHBIX YPABHEHUN U
HEPAaBEHCTB. MHOrOWIEHbl OT OJHOW IepeMEHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorouieHs!I ¢ 11e1bIMu K03 (P hUITIEHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YMCIOBBIX BBIPAXKEHUM, COJIEPKAIINUX CTENIEHU U KOPHHU.

HppanmonanpHbie YpaBHEHHS. OcHOBHBIE METOBI peLeHus
UppalMOHAIbHbIX YPAaBHEHUM.

[TokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[TpeobpazoBaHre BhIpaXEHHM, CONEPIKALTNX JOTapru(PMBI.

Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHoOBHBbIE TPUTOHOMETPUUYECKHUE bopMyIIbL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUI. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYMCIICHHE €r0 3HAYEHUs, MPUMEHEHHUE ONpPENEIUTENs ISl PEIIEHUs CHCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTEeMaTUYECKUX MOJEIIEN PEalbHOM CHUTYalluH C IMOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuusa, crnocoOsl 3amanus ¢GyHKIUH. B3anmHO oOpaTHBIe (QYHKIHU.
Komno3zummss @ynkuuii. I'paduk QyHKIuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKn MOHOTOHHOCTM (PYHKUMHU. MaKCUMyMbl U MHUHHMYMBbI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. ColicTBa U rpaduK KOpHs N-0i CTENEHN KaK (yHKUIHUKA 0OpaTHOU CTENEHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEIEHHE TPUTOHOMETPUUYECKHUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHAYKIHH. MOHOTOHHBIE M OTPaHUYEHHBIE TTOCIIEIOBATEIBHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMUECKOTO aHalli3a KakK aHaiu3a OEeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TeOMETpUYECKON
MPOTrpeCCUr. JINHENHBIM U SKCHOHEHIMAIBHBINA POCT. Uuncio e. @opmyiia CI0KHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTPEecCUU Uil PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HemnpepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (QyHKUMH HENPEPHIBHBIX Ha OTpe3ke. Metoa
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPHU PELICHWH 3a4ad U3 JPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KVIACC

Yuca 1 BbIYMCICHUS

HatypaneHbie u nensle yucna. [IpumMeHeHne npu3HAKOB JEITUMOCTH LIEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa s peneHus
3a/1ay B LENbIX YHCIIAX.

KommnnekcHble umcna. AnredOpanyeckas W TPUTOHOMETpHUUYECKas (OpMbI
3alliCU KOMIUIEKCHOTO 4ucia. ApudmMerndyeckue omnepanuud ¢ KOMIUIEKCHBIMHU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHMs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEJICTBUSA. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJbl PEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METOIbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATIbHBIX, IOKA3aTEeIbHBIX U JIOTapU(PMHUUECKUX YPaBHEHHIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapAMETPAMHU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInuHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
MOJIyYEHHBIX PE3yJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommosunuu ¢GyHkiuid. ['eomerpuyeckue oOpas3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUM 3aad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboapIIero 1 HAMMEHbLIEro 3HaY€HU I HENPEPbIBHOM
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WuTerpain. ['eomeTpuuecKkuil cMbICI HHTETpasia. BeraucieHue onpeneréHHoro
uHTerpana no gopmyne Herotona-Jleionuna.

[TpumeHeHrne MHTErpaja s HaXOXKJIEHUS IUIOIafel MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIUCKOTO 00IIECTBA, MPECTABICHUE O MATEMATUYECKHUX
OCHOBAaX (DYHKIIMOHMpPOBAaHUS pA3JIUYHBIX CTPYKTYp, SBICHUN, MPOLEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HaykaxX, TEXHOJOTusX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHWE JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U AESATEIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELIEHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0POBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUM U
OTIIbIXa, PEryisipHas (U3NYecKash aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TpPOoPECCHOHATBHON  NESITENIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD

Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,
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TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIO0ABHOTO XapaKTepa dKOJOTUUECKHUX MPOOIeM, OpUCHTAITHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS pa3BUTHUS IMBUIM3AIIMY, OBJIaJICHUE SI3IKOM MaTEMAaTUKU U MAaTeMaTUYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

Bba3oBble jioruvyeckue geiicTBus:

BBISIBJISAIT M XapaKTEPHU30BaTh CYIIECTBEHHBbIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KJIacCU(pUKALIUH,
OCHOBaHUS /J1s1 0000UICHUS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIIT MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAONIONEHUSAX U YTBEPXKICHUSX, MpeIyiaraTb KpUTEpUU IJis
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsAMBIE U OT MPOTUBHOTO), BEICTPAUBATh APTyMEHTALMIO, IPUBOJUTE MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapHaHTOB PELIEHUs, BHIOMpATh HauOoJIee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBnle ucciienoBarejbLCcKue 1eHCTBUA:
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UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpPOBaTh OOOOIIEHHS U BBIBOJBI MO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeDUUUTH MHPOpPMAIMK, JAHHBIX, HEOOXOAUMBIX JUIl OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHu 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$[ B YCTHBIX
N IIMCBbMCHHBIX TCKCTaxX, JaBaTb IIOACHCHHUA IIO0O XOAY PpCHICHHUA 3aJdaydu,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJI¢ OOCYXJICHHS 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOM TEMHI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HAILCIICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/ISIMI/I I[pyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBAaHUs],
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3a/ay
NpEe3eHTALUU U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbBIC YHHBeEpCcaJbHbIe Y4eOHbIe 1eHCTBUS

Camoopranuzamnus:
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COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIBHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPJAUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

HPEIMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 10 kuacce oOydyaromuics TOJYYUT CIEIYIONTUE
MPEAMETHBIE PE3YJIbTAThl MO0 OTACJIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucaa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCIO0, OCCKOHEYHas
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPallMOHANIBHBIX U ICCTBUTENIBHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

MPUMEHSThL JIpOOM W TPOLIEHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BBRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BbIYUCIICHHUI;
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CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATHIMH: APKCUHYC, apKKOCUHYC U apKTAHI'€HC YMCIIOBOTrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3jIM4YHbIE METOJAbl PEIICHHs palUOHAIBHBIX MU JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKOM, Teopemy be3y m teopemy Buera s
penieHus 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJI30BaTh CBOMCTBA ompenenuTeNs 2 X 2 sl BBIYUCICHUS €ro 3HAYeHHS,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOPHSIMHU [UJIsi MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSMHU: HppalOHATIbHbIE, MOKa3aTelIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;
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IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE ypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPAaBHEHMs, HEPAaBEHCTBA 1O YCIOBUIO 3a/ayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE IPeo0pa3oBaHus rpauKoB PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEepPUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi CTEeneHW KakK (PYHKIMU OOpaTHOMl CTENEeHu ¢
HATypaJbHbIM I10Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PEIIeHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruiecKas nporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIN POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;
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cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIETOBATENLHOCTD, CIOCOOBI 3aJaHuUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QyHKIINH;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMIIO3UILIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCHIIHHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBbHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U IIEJIBIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HarypanbHBIX 4yucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

CBOOOJIHO OMEpUpPOBAaTh TMOHITHEM OCTaTKa [0 MOMIYJI0, 3aliChIBaTh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIESCKUE OTEepaii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:
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CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpPHEH TPU PEIICHUH TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIMHOCTh YPAaBHEHUN U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATBHBIX, MOKA3aTEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

perarb palroOHaJIbHbIE, UppaloHalIbHBbIE, MOKa3aTEeJbHEIE,
gorapuMUYECKUe U  TPUTOHOMETPUUECKHE YpaBHEHHUS W  HEPaBEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDAKEHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIOBHIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
MJI0CKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
MPOLIECCOB.

Havana maTeMaTH4ecKOro aHajm3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
U SKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOJAHYIO JUISI HAXOXKJACHUS HAWJIY4Ilero pEuIeHus B
MPUKIIAJIHBIX, B TOM YHCJI€ COMAIBHO-IPKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHus
CKOPOCTHU U YCKOPEHHUS TpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;

17



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcsbl
MHOK€eCTBO IEMCTBUTENBHBIX YHUCEIL.
M .P
1 HOTOYJICHBI auHOHaanmci ypaBHEHUS U 24 1 https:/Awww.vaklass.ru/
HepaBeHcTBA. CHCTEMBbl TUHEHHBIX
ypaBHEHUH
o .C
2 ynkuus i rpacuii. Crenensas gyiums ¢ 12 1 1 https://www.yaklass.ru/
L[eJIbIM TIOKa3aTesIeM
A 7 N-ou .
3 pumeTHCCKnit KOPeHD N-0lf cTenert 15 1 https://www.yaklass.ru/
WppaumonanbHble ypaBHEHUS
IT B!
4 okazarenbHast pyHkuus. [TokazarenbHble 10 1 1 https:/Awww.vaklass.ru/
ypaBHEHUS
J .
) OrapHpMmIrecias GyHKLILA 18 1 https://www.yaklass.ru/
JlorapudmMuueckue ypaBHEHHs
T
6 PHTOHOMCIPIHCCKHE BhpaRcriti i 22 1 https://www.yaklass.ru/
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1 https://www.yaklass.ru/
HenpepsiBabie dynkiuu. [IponsBoanast 20 1 1 https://www.yaklass.ru/
9 HOBTOPeHI/Ie, 000011IeHHEe, CUCTEMATH3AIUS 5 5 https:/Awww.vaklass.ru/
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 136 10 3



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
" .
1 CCHGHOBaHI:Ie (ymxcuii ¢ nomomyio 22 1 1 https://www.yaklass.ru/
MIPOU3BOTHOM
2 [TepBooOpasHast 1 HHTETpa 12 1 https://www.yaklass.ru/
r 78
3 PaGpHICH TPHIOHOMETPHNCCKHX (yHKIUti 14 1 1 https://www.yaklass.ru/
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1 httos:/www.vaklass.ru/
norapuMUYECKHe HEPABCHCTBA
KommiekcHbie unucna 10 https://www.yaklass.ru/
HarypanbHble 1 1ienble yncina 10 https://www.yaklass.ru/
CucreMbl palioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeJIbHbIX U JIOTapu(PMUIECKUX 12 1 1 https://www.yaklass.ru/
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1 https://www.yaklass.ru/
9 HOBTOPCHI/IC, 000011IeHHE, CHCTEMATH3ALIMS 16 ) httos:/www.vaklass.ru/
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 3
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HOYPOYHOE IINTAHUPOBAHHUE

I[GﬁCTBHTG.HBHLIMH qucjiaMu

I

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Nen/m  Tema ypoka Kontpoabubie IIpakTnueckue Aara unpporsIe
Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI pecypenr
1 [[MHOXeCTBO, Oniepalfy Ha/l 1
MHOKECTBAMU U UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeopeTHKO- %
3 MHO>KE€CTBEHHOTI'0 armnapara Jyisi peiieHus 1 )
3a7a4 E
Parmmonansaeie unciaa. OOBIKHOBEHHBIC U
4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE IPOOH
PanmonansHbie yncna. OOBIKHOBEHHBIC U
) JECSITUUHbIE IPOOH, IPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE IPOOH
5 [Ipumenenne qpodei u MPOIEHTOB ISt 1 %
pelIeHs TPUKIaJAHbIX 3a7a4 5
7 [Tpumenenue apobeli U MPOIEHTOB IS 1 cﬁ
petieHus MPUKIAIHBIX 33134
8 JleicTBuTenbHBIE YKclia. PaimonanbHbIC U 1
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTndeckue oneparuu C 1 )
5
==}
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10

Mopynp AEeMCTBUTEIBHOIO YHCIIA U €T0
CBOMCTBA

11

12

13

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUM

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

OCHOBHBIE METO/IbI PEIIECHHUS LEIbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPaBEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUYJI€Ha HA MHOTOUJIEH C
octaTtkoM. Teopema besy

16

17

MHoOrouseHs! ¢ HeIbIMUA
koa¢p¢unmentamu. Teopema Buera

Pemenue cucreM IMHENHBIX ypaBHEHUI

18

19

20

Pemenne cucreM TMHENHBIX YpaBHEHUI

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHUM.

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

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

3 Henmens

4 genens

5 Henens
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21

[Ipumenenue onpeaenuTens AJjist perieHus
CHCTEMBbI JINHEHHBIX YPaBHEHUI

6 Henens

22

23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaaHbIxX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

24

KonTtponsnast padora: "PanmonanbHbie
ypaBHEHHUs U HepaBeHCTBa. CrucTeMsl
JMHENUHBIX ypaBHEHUN"

6 Henens

25

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITHH.
B3anmuo obpatnbie QyHKINH.
Komnosunus ¢pyHknmit

26

27

['paduk Pynkuuu. dnemMeHTapHbIe
npeobpa3zoBanus rpadukoB GyHKINN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu pyHkuumu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

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

7 "Henens

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HaunOospiiee 1 HanMeHbIIIee 3HAUCHNE
(GYHKIIMHM Ha IPOMEXKYTKE

30

31

JluneliHasi, KBagpaTU4Has U JpOOHO-
TuHeHas GyHKuun

DeMeHTapHOe UCCIIeI0BaHue U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

8 Henens
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DJIeMEHTapHOE HCCIIEIOBAaHUE U

32 .
MocTpoeHue rpauKoB ATUX QYHKITUN
33 Crenenb ¢ 1eTbIM MOKa3ateneM. bunom
Herorona
34 Crenens ¢ 1esbIM NIOKa3areneM. buaom
HeroTona =
Crenennast GyHKIUS C HATYPaJIbHBIM H %
35 LeJIbIM ImoKaszareiieM. E€ cBolicTBa U ;
rpaduk
36 KonTtponpnas padora: "CreneHnHas
¢ynkuus. E€ coiicTBa u rpadux"
37 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA
38 ApudmeTnueckuii KopeHb HaTypaJbHOU =
CTETIEHH U ero CBOMCTBa E
39 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHIH, é
COJIep KAIINX CTETIEHN U KOPHU
40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
CoJIepKalUX CTENIEH! U KOPHU
41 [TpeoOpa3oBaHuUs YUCIIOBBIX BHIPAKCHUH,
COJIepKAINX CTETIEHH U KOPHU
HppaunonaneHbele ypaBHeHNs. OCHOBHBIE =
42 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX %
YpaBHEHUHU f‘
Wppanmonansuslie ypaBHeHus1. OCHOBHbIE -
43 METO/IbI pEIIeHUs] UPPALTUOHATBHBIX

ypaBHEHUH
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Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

44 METO/Ibl PEIICHHS UPPAIlMOHATBHBIX
ypaBHEHUH
45 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHATIbHBIX YPABHEHUM
46 PaBHOCHIIbHBIE TTEPEXO/bI B PEIICHUH =
UPPALMOHATIbHBIX YPaBHEHHIM %
47 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUT :‘
UPPALMOHATIBHBIX YPaBHEHHIMA -
48 PaBHOCUIIbHBIE TIEPEXO/IBI B PELLICHUU
UPPaLMOHATILHBIX YPABHEHUM
CaoiicTBa U rpaduK KOpHsI N-Oi CTEHIEHH
49 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM IOKa3aTeseM
CgoiicTBa u rpaduk KopHs N-0if cTenenu
50 Kak (DyHKIIMM OOpaTHON CTENEeHH ¢ §
HATypaJIbHBIM MOKa3aTeleM D
KontponbHas padota: "CBoiicTBa 1 ™
o1 rpaduk KopHs N-0i1 cTeneHu.
Wppannonanbubie ypaBHeHHS"
59 CrerneHb ¢ palluOHAIBLHBIM MTOKA3aTeleM U
€€ CBOICTBA
53 CreneHsb ¢ palMOHAIBHBIM [TOKA3aTeNEeM U
€€ CBOICTBA =
54 CrermneHb ¢ pallMOHAIBHBIM MTOKA3aTeleM U §
€€ CBOICTBA =
<
55 [TokazaTenpHas GyHKIINS, €€ CBOWCTBA U -

rpaduk
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Hcnons3oBanue rpaduka QyHKIHH 115

56
peleHNs ypaBHEHUH
57 Hcnonp3oBanue rpaduka QyHKINH 115
peueHusl ypaBHEHU I
[Toka3arenbHble ypaBHeHMs. OCHOBHBIE
58 METO/Ibl PEIICHUs TOKa3aTEIbHbBIX
. &
ypaBHEHUH =
=
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE 0
59 METO/IbI peIIeHUs T0KA3aTEeIbHBIX v
YpaBHEHUN
[lokasarenbHble ypaBHEeHUs1. OCHOBHbBIE
y
60 METO/TbI PEIICHUS TTOKA3aTEIIbHBIX
YpaBHEHUU
61 KonTponbnas pabora: "[lokazarenbHas
¢yuknus. [lokasarenbHble ypaBHeHUS" =
. =
62 Jlorapu¢gm uucna. CporicTBa lorapugpma 1 o
=
o)
63 Jlorapudm umncna. CBoicTBa jJorapudpma 1 =
(o]
64 Jlorapudm umncna. CoiicTBa jgorapudpma 1 —
65 JlecsiTuuHble U HaTypaJibHbIE JIOTapU(PMBI 1
66 JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI 1
67 [Tpeobpa3zoBanue BbIpaKeHHH, =
coJiepKaIUX JOrapr(pMbl %
68 [IpeoGpa3oBanKe BEIPAKEHUIA, :
COJIepXKaIIuX JorapudMpl —
69 [IpeobpazoBanue BEIpAKEHUIA, 2w
2 5

coJepKaIIUX JOTapr(pMbI
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Jlorapudmuueckas pyHKIus, € CBOHCTBA

70
u rpaduk
71 Jlorapudmmueckas GyHKIuMs, €€ CBOHCTBA
u rpadux
79 Hcnonp3oBanue l"pabe/IKa byHKIMM 1715 18 Hexens
peleHNs ypaBHEHUH
73 Hcnons3oBanue rpaduka QyHKIHH 115
peleHNs ypaBHEHUH
Jlorapudmuueckre ypaBHEHUS.
74 OcCHOBHBIE METO/IbI PELLIEHUS
JOTapuPMHUECKUX yPaBHEHUI %
Jlorapugmuueckue ypaBHEHUs. §
75 OCHOBHBIE METObI PELICHUS =2
Jorapu(pMUUECKUX ypaBHEHHUH
Jlorapugmuueckue ypaBHEHUS.
76 OcHOBHBIE METO/BI PELLICHUS
JorapupMHUUECKUX ypaBHEHUH
77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX ypaBHEHHM
78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT =
Jorapu(pMUUECKUX ypaBHEHHM o
79 KonTtponbHas padora: "Jlorapudpmuueckas E
¢ynkuus. Jlorapupmudeckue ypaBHeHUs" N
80 Cunyc, KOCHHYC, TAHTEHC ¥ KOTAaHTEHC
YHCIIOBOTO apTyMEHTa
81 Cunyc, KOCUHYC, TAHT€HC ¥ KOTaHT€HC = § %

YHCIIOBOTO apryMeHTa
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ApKcUHYC, apKKOCUHYC U apKTaHI'€HC

82 YHCIIOBOTO apryMEHTa
83 APKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMEHTa
TpuronomeTrpuyueckast OKpyKHOCTb,
84 ompeeIeHuEe TPUTOHOMETPUUECKHUX 21 nenenst
(YHKIMIA YUCIIOBOTO apryMeHTa
Tpuronomerpuveckas OKpyKHOCTb,
85 OIpe/IeTICHNEe TPUTOHOMETPHYECKUX
(YHKIMIA YUCIIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUIECKHE %
bopmybl §
87 OCHOBHBIE TPUTOHOMETPUYECKHE N
bopMmybl
a8 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMmybI
89 OCHOBHBIE TPUTOHOMETPUIECKHE
bopMyIbI
90 [IpeoOpazoBanue TPUTOHOMETPHUECKUX =
BBIPAKECHUI %
o1 [Ipeobpa3oBaHie TPUTOHOMETPUIECKUX (ﬁ
BBIPKCHUIN N
92 [IpeobpazoBaHre TPUTOHOMETPUIECKUX
BBIPKECHUI
[IpeobpazoBanue TPUTOHOMETPHUECKUX o
%3 g5

BBIPAKECHUI
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Pewienne TpuroHOMeTpU4ECKUX

94 .
ypaBHEHUH
95 Pewienne TpuroHOMeTpu4ECKUX
ypaBHEHU I
96 Pemienue TpuroHoMeTpUYECKUX
ypaBHEHUH
97 Pemenne TpuroHOMeTpU4YECKUX
YpaBHEHUN
98 Pemienne TpuroHOMeTprUYECKUX
ypaBHEHUI
99 Pemenune E‘pHFOHOMeTqueCKHX =
ypaBHEHUH 2!
100 Pemenne E‘pI/IFOHOMeTqueCKI/Ix L:m:
ypaBHEHUH N
KonTponbHnas padora:
101 "TpUroHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPHUYECKHUE ypaBHEHUs"
[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS -
102 nociuenoBarenbHocTell. Meton §
MaTeMaTHYECKOW WHIYKITHH =
MOHOTOHHBIE U OTPAHUYEHHBIE &
103 nocJeoBaTeabHOCTH. MicTopus ananuza
0ECKOHEUHO MaJIbIX
104 Apudmerndeckast nmporpeccus
105 I'eomeTrpuueckas nporpeccust =
106 beckoHeuHo yObIBarolIas reoMeTpuIecKas N %
=

nmporpeccust
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CymMma 6eckoHEeuHO yObIBaroIei

107
FeOMETPUUECKOMN MPOTrPECcCHH
108 JIMHENHBIN ¥ YKCIOHEHIMAJIbHBIA POCT.
Yucno e. DopMyra CI0KHBIX IPOLEHTOB
109 JIMHEHBIN 1 SKCIOHEHIMAIBHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX IPOILEHTOB
Hcnonp3oBanue nporpeccuu uist =
110 PEIICHUS PealIbHBIX 3aa4 IMPUKIIATHOTO g
)
xapakrepa =
o8]
11 KontponbHas padoTa: o~
"[TocnenoBaTrenbHOCTH U Iporpeccun’”
112 HenpepbiBHble GYHKIIUU U UX CBOWCTBA
113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMMA
. . 29 Henens
114 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke
115 CaotiicTBa (hyHKIMI HEPEPHIBHBIX Ha =
=
o
OTpe3Ke 5
MeTto1 MHTEPBAJIOB JUIsl pEIICHUs =
116 o
HEPABEHCTB N
117 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB =
118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS =
o)
HEPABEHCTB =
&
119 IIpuMeHeHne CBOKCTB HEMPEPBIBHBIX

GYHKIMHA 7151 pelIeHus 3a1a49
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[IpuMeHeHre CBOWCTB HENPEPBIBHBIX

120
GYHKIMHA 715 peiIeHus 3a1a49
121 IlepBast u BTOpast IpOU3BOJHEIE KUY
VH
122 Onpenenenre, reOMETPUYECKUN CMBICIT
. =
MIPOM3BOTHOM =
o =
123 Onpenenenne, GU3MUECKUNA CMBICTT 0
MIPOU3BOAHOMN =
124 YpaBHeHHe KacaTeabHOU K rpaduxy
GyHKITUN
195 YpaBHeHHe KacaTeabHOU K rpaduxy
byHKIIUN =
N =
126 IIpon3BoaHBIE DIIEMEHTAPHBIX KLU o
YH =
O
127 IIpon3BoOgHbBIE DIIEMEHTAPHBIX KITAH =
A
(9.p]
128 [IpousBoiHAS CyMMBI, IPOU3BEICHNS,
YaCTHOTO ¥ KOMITO3HIINA (hYHKITUH
IIpousBogHass CyMMBI, IPOU3BEICHUS
129 p y 1P L 33 Henens
YaCTHOTO ¥ KOMITO3HIINA (hYHKITUH
130 [TpousBoHAs CYMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI =
Q
131 KourponrHas padora: "IIpoussoanas" )
i
13 IToBTOpeHue, 0600MIEHHE, 3
cucTeMarusanus 3HaHuil: "YpaBHeHus"
133 [ToBTOpenme, 0600IIEHNE, =
cucreMarusanus 3HaHuil: "OyHkuun" g
O
134 Hrorosast koHTpOIBHAS paboTa j
135 Wrorosas KoHTpoJIBbHASA paboTa @
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136 [ToBTOpenue, 06001ICHNE,
cucTeMaTu3anus 3HaHUi

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

136

10
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11 KJIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie

oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne nNpon3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBbI

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[TpumeHeHne mpOU3BOTHON K
UCclieIoBaHMI0 (PYHKIMH Ha
MOHOTOHHOCTB Y 9KCTPEMYMBI

[IprMeHeHne nNpou3BOIHOM K
UCCIIeIoBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

1 genena

[IprMeHeHne nNpou3BOIHOM K
MCCIIeI0BaHMIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI

IIpuMeHeHne npou3BOIHON K
MCCIIeIOBaHMIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI

Haxoxnenue HaHOOJIBIICTO U

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKIUHU HAa OTpe3Ke

2 Henens
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Haxoxnenue HanbonbLIero u
HAUMEHBIIIETO 3HAYCHUS HEIPEPBIBHOM
(GYHKITMH Ha OTPE3Ke

Haxoxnenue HanOoJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GyHKIMHU Ha OTpe3Ke

10

11

12

Haxosxnenune HanOombIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHON
(GyHKIMHU HAa OTpE3Ke

Haxoxnenune HanOompIIero u
HAMMEHBIIETO 3HAUYCHUS HEITPEPHIBHOM
(GYHKIMM Ha OTpe3Ke

Haxoxnenune HanbombIIero u
HaMMEHBIIIETO 3HAYEeHUs HEITPEPhIBHOM
(GyHKLIUU Ha OTpe3Ke

3 Henens

13

[Ipumenenre npou3BOIHOM IS
HAXOJXJICHUS HAWJTYUIIIErO PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

14

15

16

[Ipumenenre npou3BOIHON IS
HAXO0JXK/ICHUS HAWJTYUIIIErO PEIICHUS B
MPUKJIAHBIX 33/1a4ax

[IpumeneHnre npou3BOIHOM 1S
ONIPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION HUITH
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS

4 genens
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npoiiecca, 3aJlaHHOTr0 (OPMYIIOi HITH
rpagpukoM

17 Kommozuius ¢pyHKImi
18 Kommozurust ¢hyHKImii
19 Komnosunus ¢pyHkuumit %
20 ['eomeTpuyeckue 0Opas3bl ypaBHEHUI Ha é(
KOOPJMHATHOM TIIOCKOCTU o
21 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM IIOCKOCTH
29 KoHnTtposnbHas padora: "UcciaenoBanue
(GYHKINH C TOMOIIBIO MTPOU3BOIHOM"
93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX
[IepBoOOpa3HbIe 351€EMEHTaPHBIX %
24 ¢yukuuil. [IpaBuna HaxoxAeHUS §
epBOOOPA3HBIX ©
[TepBooOpa3Hbie FIEMEHTAPHBIX
25 dbynakuumii. [TpaBuna HaxoxXaEHUS
epBOOOPA3HBIX
26 Hurerpai. I eoMeTpuyeckuii CMbICIT
UHTErpaia
97 Brruncnenue onpeneia€HHOro nHTerpana
o popmyne Herotona-JleliOuuma %
28 Brruucnenue onpenenéHHoro HHTerpana §
no popmyne Herotona-Jlelt6uuma ~
29 [IpumeHneHne nHTerpana s HaxoXACHUS 5 5
==

IUIOINAACH TUIOCKUX QUTYp
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[Ipumenenne uHTErpaa s HaX 0K IACHUS

30 N
00BEMOB reOMETPUYECKHUX TEI
31 [Tpumeps! pemennii muddepeHraITbHbIX
ypaBHEHU U
ITpumeps! pemennii fuddepeHIIaIbHBIX
32 pHMEp up bpep 8 Henmens
ypaBHEHUU
MaremaTrnueckoe MOAECIMPOBAHUE
33 peaNbHBIX MPOIIECCOB C IMTOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI
. n
34 KonTtponsHas padora: "[lepBoobpazHast u %
uHTerpan" )
=
35 Tpuronomerpuueckue GyHKINH, UX o
CBOIicTBa U rpaduKu
36 TpuronomeTpudeckue QyHKITHH, UX
CBOIiCcTBa U TpaduKu
37 TpuronomeTpudeckre QyHKITHH, UX
CBOIcTBa U rpaduKu
38 Tpuronomerpuueckue GyHKIHH, UX
. =
CBOICTBa U TpaduKH =5
=
o)
39 TpuronomeTpudeckre QyHKIHH, UX 0
CBOICTBa U TpaduKu S
OT160p KOpHEH TPUTOHOMETPUUECKHIX
40 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX =
41 YPaBHEHHH C MOMOIIBIO 3 %
=

TPUTOHOMETPUYECKON OKPYKHOCTH
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OT100p KOpHEH TPUTOHOMETPUYECKHIX

42 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHIX
43 YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
Pemrenre TpUroHOMETPUYECKIX
44 11 nenens
HEPaBEHCTB
45 Pemenre TpUroHOMETPUYECKIX
HEpaBEHCTB
16 Pemienne TpuroHOMeTpUYECKUX
HEPABEHCTB E
47 Pemienre TpUroHOMETPUYECKIX §
HEPaBEHCTB o
Konrtponsnas pabora: "I'papuku
48 TPUTOHOMETPUUYECKUX (YHKLUH.
Tpuronomerpuyeckue HepaBeHCTBA"
49 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
50 OCHOBHBIEC METO/IBI PEIICHUS =
MOKa3aTeIbHBIX HEPABEHCTB §
51 OCHOBHBIE METO/IbI pEILICHUS E
NOKa3aTeIbHbIX HEPAaBEHCTB —
59 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI pEILICHUS < § %

Jorapu(pMUUECKUX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUA

>4 Jorapu(pMUUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB
56 OcHOBHBIE METOIbI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB
57 OCHOBHBIEC METO/IbI PEIICHUS
UPpALMOHATILHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEILICHUS o
UppaMOHATIHHBIX HEPABEHCTB E;(
59 OCHOBHBIE METO/IbI pEILICHUS Lf’
UPpALMOHATIFHBIX HEPABEHCTB —
60 OCHOBHBIEC METO/IbI PEIICHUS
UppaIMOHATHLHBIX HEPABEHCTB
61 I'paduaeckne METOIBI pemeHHS
UppaIMOHATFHBIX YPaBHEHUN
62 I'paduueckue MeTObI perIeHus =
UppalMOHATIBHBIX YpaBHEHUN %
63 I'paduaeckne MeTO B pemeHHs g
MTOKa3aTeJIbHBIX YPaBHEHUI —
64 I'paduueckue MeTo bl pereHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peneHNs =
JOrapupMHUUECKUX ypaBHEHUH %
66 ['padrueckue METO B! peIIeHUS IE
i

Jgorapu(pMUUECKUX HEPABEHCTB
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67

I'paduueckue MeTo Bl pemieHus
JOrapu(pMHUUECKUX HEPABEHCTB

68

69

70

I'paduueckue MeToBI pemeHUs
MOKA3aTeNbHBIX U JOrapu(PMUIECKUX
ypaBHEHU U

['padmyeckue METOABI peLIeHHs
MOKAa3aTeNbHBIX U JTOTapu(OMUYECKUX
ypaBHEHUI

['padmyeckue METOABI peLIeHHs

IIOKa3aTCJIBHBIX MU JIOT apI/I(l)MI/I‘ICCKI/IX
HCPABCHCTB

71

I'paduueckue meToab! pemeHus
MOKA3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

72

KonTtponbHnas padora:
"UppanmoHanbHble, TOKa3aTelbHbIE U
norapudmuyueckue HepaBeHcTBa"

18 menens

18 venens

73

74

75

KommnnekcHble uncna. Anredpandeckas u
TpUTOHOMETpHUEcKas (HOPMBI 3aITUCH
KOMILJIEKCHOTO YHCIIa

Komnuiekchble uncna. Anredpandeckas u
TpUTrOHOMETpHUYecKast (pOpMBI 3arnucu
KOMIUIEKCHOTO YHCIIa

Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YK CIIaMU

76

ApudmeTnueckue onepanuu ¢
KOMILICKCHBIMH YUCIIAMU

19 menens
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N3o0paxeHue KOMIUJIEKCHBIX YHUCEN Ha

" KOOPJMHATHOM IIIOCKOCTH
78 N300pakeHne KOMIIEKCHBIX YKCEN Ha =
KOOPAMHATHOW INIOCKOCTH E’(
79 ®opmyna Myaspa. KopHu N-oii cTenenun E
U3 KOMIUIEKCHOTO YHClIa N
80 ®opmyna Myaspa. KopHu N-oii ctenenu
U3 KOMIUIEKCHOTO YHClia
[IpumeHeHre KOMIUIEKCHBIX YHCEN JUIsl
81 pemeHust pU3MIECKUX U TEOMETPUIECKUX
3a1a4y %
82 KoHnTtpoinbHas padora: "KomMruiekcHbie )
yucna" E
N
83 HatypanbHble 1 1ienpie yrcia
84 Harypanbhble u 1ensie yncna
85 [TpuMeHeHne NPU3HAKOB AETUMOCTH
LIEJIBIX YU CEIl
86 [IpumeHeHne NpU3HaKOB AETUMOCTH w
LEJIbIX YUCEell §
87 [IpumeHeHne NpU3HAKOB AETUMOCTU E
uensix yrcen: HOJl u HOK N
88 [IpumeHeHne NpU3HAKOB AETUMOCTU
uensix yrcen: HOJl u HOK
89 [TpuMmeHeHre TpU3HAKOB AETUMOCTH w
LEJBIX YUCEeJI: OCTaTKH [0 MOAYIIIO §
90 [IpumeHeHne MpU3HAKOB AETUMOCTU :m;
N

OCJIBIX YUCCII: OCTATKU MO MOIAYJIIIO
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91

[IpumeneHnue Npu3HaKkoB AETUMOCTU
LEJIBIX Yucell: alroput™ EBxinaa s
pelLIeHMs 3a]1a4 B 1IeJIbIX YUCIIax

92

93

94

KonTtponpHas padora: "Teopus menbix
yucen"

CucreMa ¥ COBOKYITHOCTh YPAaBHEHUU.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

Cucrema u COBOKYITHOCTb ypaBHeHHfI.
PaBHOCHIBHBIE CUCTEMBI U CUCTEMBbI-
CJIICACTBHA

95

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHbBIX
yYpaBHEHUHU

96

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEMN UppalMOHATbHbBIX
ypaBHEHUH

24 "wenensa

24 »wenens

97

98

99

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEMN MOKA3aTEIbHBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH IMOKa3aTEIbHbIX
yYpaBHEHUN

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIeCcKHX
yYpaBHEHUN

25 "Henensa
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100

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH JorapupMuueckux
ypaBHEHUH

101

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTUYeCKUX 3a/1a4 U 3a/1a4 U3
pa3nuyHbIX 007acTeil HAyKH U peabHOM
JKU3HU, UHTEPIIPETaLUs IOJy4YEHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
Pa3IUYHbIX 00JaCTe HayKH U pealibHOMN
JKU3HU, UHTEPIIPETALUs I0Jy4YEHHBIX
pE3yJIbTaTOB

26 "Henensd

103

[IprMeHeHNne HEpAaBEHCTB K PEIICHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 33]1a4 U3
Pa3IUYHBIX 00JaCTe HayKH U pealibHOM
JKU3HU, UHTEPIIPETALUs IIOJy4YEHHBIX
pe3ynbTaToOB

104

Kontponbnas padota: "Cucremsr
palMoHATBEHBIX, UPPAIIMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTApU(PMUICCKUX
ypaBHeHHI"

26 Henens

105

106

107

PanronaneHbIe ypaBHEHHUS C
rapameTpamu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

PanmonanpHble CUCTEMBI C TApaMeTpaMu

27 Henens
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HppanuonaibHble ypaBHEHMS,

108 HEPABEHCTBA ¢ IIapaMeTpaMHu
109 HppanuonaiibHbIe CUCTEMBI C
napaMeTpamu
110 IToxazarenbHble ypaBHEHUS, HEPABEHCTBA
C ImapameTpaMu m
111 IToka3arenbHble CHCTEMBI C TAPAMETPAMHU §
112 Jlorapugmuueckue ypaBHEHUs, z
HEPaBEHCTBA € ITapaMeTpamMu &
113 Jlorapugmuueckue CuCTEMBI ¢
napaMeTpamu
114 TpuronomeTpruyeckue ypaBHEHUS C =
napaMeTrpamu E
115 TpuronomeTpuyeCcKrue HEPaBEHCTBA C ;ﬂ)
napaMeTpamu N
116 TpuroHoMeTpuyECKruEe CUCTEMBI C 29 Hexens
napaMeTpamu
IToctpoenune u ucciegoBaHue
117 MaTeMaTUYECKUX MOJENIEeN peaabHbIX
CUTYallHil C TOMOIIBIO YPABHEHUN C
napaMeTpamu =
ITocTpoeHwre U HCCIleI0BAHUE %
118 MaTeMaTHYeCKUX MOJIeNIel peabHbIX g
CUTYyalMi C MOMOUIBIO CHCTEM YPABHEHUN ™
C IapamMeTpaMu
119 [TocTpoenue u uccienoBanue

MaTEMAaTHYCCKUX MOI[GJ'IGfI PCAIbBHBIX
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CUTYyalUi C IOMOLIBIO CUCTEM YPABHEHUN
C mapameTpaMu

KonTtponpHas pabdora: "3anaun ¢

120 "
napaMeTpamu

121 [ToBTOpEHME, 0000IICHUE,
cucTtemMaTu3anus 3Hanui: "YpaBHenus"

122 [ToBTOpenue, 06001ICHNE,
cucTtemMaTu3anus 3Hanuil: "YpaBHenus" %
[ToBTOpenue, 06001ICHNE, §

123 cucTeMaTu3aIus 3HaHui: "Y paBHEHUS. b
Cucremsl ypaBHeHUN"

124 [ToBTOpEHHE, 0000IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrtna"

125 [ToBTOpenue, o6odIIEHNE,
cucremarusanus 3Hanuii: "Hepasencraa"

126 [ToBTOpenue, o6odIIEHNE, =
cucreMaruzaius 3Hanuii: "HepaBeHncrpa" §
[ToBTOpenue, 06001IeHNE, T

127 cucreMartu3aius 3Hanuii: "[IponsBogHas &
u e€ npuMeHeHue"

[ToBTOpenue, 06001ICHNE,

128 cucreMartu3aius 3Hanuii: "[IponsBogHas
U €€ npumMeHeHue"

[ToBTOpenwme, 0600IIEHNE, =

129 cucreMaTu3anus 3Hanuii: "TIponssoaHas P %

I

u €€ npumMeHeHue"
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[ToBTOpeHnue, 06001ICHNE,

130 cucreMaru3arus 3Hanui: "MHTerpan u 1
ero npumMeHenue"

131 [ToBTOpeHnue, 06001ICHNE, 1
cucreMaruzanus 3HaHui: "OyHkuun"

132 [ToBTOpEeHmE, 0600IICHUE, 1
cucreMarusanus 3HaHuil: "OyHkuun"

133 [ToBTOpEeHME, 0000IICHUE, 1
cucreMarusanus 3HaHui: "OyHkuun"

134 Hroroas xouTpoasHas pabora

135 HroroBast KoHTpoIbHAs paboTa

136 [ToBTOpeHwMeE, O606HI€HI§G, 1
CUCTEMAaTH3AIIHsI 3HAHHHA

OBILIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOT'PAMME

34 wenensa

46




47



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa u Hayajga MaTeMaTHUYECKOTO aHaJlu3a, TeOMETPHS.
Anrebpa u Hadana MareMatudeckoro ananmsa, 11 kmacc/ Komsirun FO.M.,
TkaueBa M.B., ®enoposa H.E. u apyrue, AkiimonepHoe 001IECTBO
«M3marensctBo «IIpocBemenue»

* MaremaTuka: anredpa 1 Hayajaa MaTeMaTHUYECKOrO aHAJIN3a, FEOMETPHSL.
AnreOpa u Havasa MmaTeMatuyeckoro ananusa, 10 kinacc/ Komsirun FO.M.,
Tkauea M.B., ®enoposa H.E. u apyrue, AxkiinonepHoe o011ecTBo

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

VYuebnuku ais 10 u 11 xkinaccos (aBropsl FO.M. Konsirun, M.B. Tkauésa, H.E.
dénopona,

M.N. llaGynuH)

* JInmaktrueckue Marepuansl 1 10 u 11 kimacco (aBTopsl M.U. [1labyHuH,
M.B. Tkauéna,

H.E. ®&noposa, O.H. JIo6poBa)

» Tematuueckue Tectsl A 10 u 11 kimaccos (aBTopst M.B. Tkauesa, H.E.

denopoBa)
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* Metonuueckue pekomenaanuu st 10 u 11 knaccos (aBropst H.E. @enoposa,

M.B. TkaueBa)

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPChBI CETU
UHTEPHET

1. 1C: Ypok. Pexxum nocryma: https://urok.1c.ru/

2. O6naynas margopma oToOpaskeHust BEpUPHUIIUPOBAHHOTO U(PPOBOTO
oOpazoBaTenprHOro kKoHTeHTa u cepBucoB AO «M3narenbctBo «IIpocBemeHuey.
Pexxum noctyna: https://educont.ru/

3. MoGunrsHoe anekTpoHHOE oOpazoBanue. [{ludposas oOpazoBaTenbHas cpena ¢
UHTEPaKTUBHBIMHU OHJIalH-KypcaM. PesxxuMm mpoctyna: https://mob-edu.com/

4. HoBas mikosia. OnnaiiH-mkosna noarotoBku k EI'D o Bcem npeameram.
Pesxxum noctyna: https://educont.ru/

5. Hogsrit nuck. Ludposas oOpazoBarenbHas miatdopma. YdeOHbIC MaTEpHAIIbI
JUISl IEaroroB U IIKOJIbHUKOB. IHTEpakTUBHBIM KOHCTPYKTOpP YPOKOB 1
ynpaxuenuit. Pexxum nocryna: https://educont.ru/

6. O6naxo 3HaHui. IHTEpakTUBHBIE YPOKU U HU(POBBIE TOMAIIHUE 3aJaHUsI.
Pesxum noctyna: https://www.imumk.ru/

7. ®okchopa. Kpynneiimas onnaiu-mkona B Poccun. Pexxum nocrymna:
https://foxford.ru/

8. SAKnacc. [TomHodyHKIIMOHANBHAS IUPPOBAs cUCTEMa JJI1 00pa30BaTEeIbHBIX

opranusanuii. Pexxum noctyna: https://www.yaklass.ru/
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9. Uchi.ru. UaTepaktuBHas oOpazoBaTenbHas oHIaiH-IaTgopma. Pesxxum

noctymna: https://uchi.ru/
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