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HOACHUTEJBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYECHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BblUUCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS] U HepaBeHCTBay, «Hauana
MaTeMaTU4YecKoro aHamusa», «MHo)kecTBa M JIOTHKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS WHTEIPATUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMATUYECKUM allapaToM, Y HUX MOCJIEI0BAaTENbHO POPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUIs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0cOo0O€ BHUMaHuE  yHelsieTcss  (OPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarolmIMMCsl MHOKECTBAa HATypalbHBIX, IIENbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
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 ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMM MX MPUMEHEHUS JUIsl PELEHUsS Pa3iMyYHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

Jluaust «YpaBHEHHUS U HEPABEHCTBA» pEAIU3yeTCs 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, JIOTAapUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HAaWOOJBIINX M HaMMEHBIINX 3HAYEHUN (PYHKIIHU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
collepKallluX CTerneHu W Jorapudmbl. brarogaps u3ydeHUIo anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (PYHKIHH, CTPOUTh HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHIO  aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX 00ydYaromuMcs, Tak KaK y HUX MOSBISETCS BO3MOXXHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENIEd peajbHbIX CHUTyaluu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHMI paclO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIIAIOLIMXCSI PE3ysbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpbHO-MeTOANYECKas: TUHUSA «MHOXKeCTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKU M €€ MPWIOKEHUH, OHU CBSI3BIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJIeAyeT IpU3HaTh
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
npaBuWiaM  I[OCTPOCHMsI  JIOKa3aTeJIbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
0Oy4aronnxcs, NO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBILIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMATHYECKOIO MOJEIMPOBAHUS, KOTOPHIE NPHU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOEHHUS MOJENEH peasbHbIX
CUTYyalluii, WCCIEAOBAHMS H3TUX MOJENEH C MOMOUIbIO ammapara ajiredpbl H
MaTE€MaTUYECKOr0 aHaliM3a, WHTEPHpPETAlMH MOJYyYEHHBIX pe3yibTaToB. Takue
3aJlaHNs BIUIETEHBI B KAK/BIM U3 Pa3esioB IPOrpaMMBbl, IOCKOJIBKY BECh MAaTeprall
y4e0HOro Kypca IIMPOKO HCHOJB3YEeTCs JJsl pelleHUs NpUKIagHbIX 3adad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HAOJIOAATEeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCHl,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs] MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEMaTUYECKOrO aHaJTU3a».

MECTO YUEBHOI'O KYPCA B YYEGBHOM IILTAHE

Ha wu3yuenune yueOHOTO Kypca «AnreOpa M Hadajga MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie uncina. OOBIKHOBEHHBIE U JICCATUYHBIC APOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubOmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXOsAIEeH (GOPMBI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa mnorapupma. JlecaTuuHble W HaTypaibHbIC
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHHUSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapupmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellieHre TpUroHoMEeTpUYECKUX YPaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENEIUTENs sl pelieHus
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIpuMeHeHHe ypaBHEHUH W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUs PYHKIMU Ha TIPOMEXKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTEMEHU Kak (PYHKIUHU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCHMOCTM B pEaJbHBIX MpOLECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHMSI MATEMAaTHYECKOTO aHAM3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MpOrpeccuu. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Uncno €. @opMyra CII0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. [IprMeHeHHe CBOWCTB HENMPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, 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. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOTO OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputMa EBkinuaa 1js penieHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBUSI. PAaBHOCHIIbBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 pa3lu4HbIX Oo0JacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl 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, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3aJ]adax, JUIsl OIpPENENICHHs CKOPOCTM W YCKOPEHHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C€ MOMOLIbI0 AU depeHInaibHbIX
YPaBHEHUM.



[NIAHUPYEMBIE  PE3VJIbTATHI OCBOEHUA  VYYEBHOI'O KYPCA «AJITEBPA 1N HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMN OOYYaromerocs Kak aKTHBHOTO M OTBETCTBEHHOTO WICHA POCCHUHCKOTO
oO1ecTBa, MpeACTaBICHUE O MAaTEMAaTHYECKHMX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3NHYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
rpaKJaHCKOro 001IecTBa (BBIOOPHI, OMPOCHI M JPYroe), YMEHHE B3aUMOJECHCTBOBATh C COIMAIbHBIMU HMHCTUTYTaMHU B
COOTBETCTBUH C UX (DYHKIMSIMU U HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c()OPMHPOBAHHOCTh POCCUHCKON TPa)KAAHCKOM HACHTHUYHOCTH, YBAaXXEHHUS K MPOILLJIOMY U HACTOSILIEMY POCCHUUCKOU
MaTeMaTUKH, IEHHOCTHOE OTHOIICHUE K JOCTHKEHHUSIM POCCHICKMX MATEMAaTUKOB M POCCUHCKOW MAaTEMaTUYECKOW MIKOJIBI,
UCITIOJIb30BAHUE ITUX JOCTHKEHUM B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHUE JYXOBHBIX ILIEHHOCTEW POCCHIICKOro Hapojaa, cHOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3THUUYECKOTO
MOBEJICHUSI, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUM HAYKHU U JEATEeIbHOCThIO YUEHOT0, OCO3HAHUE JTUYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETo;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIECHHE K MHUPY, BKJIIOYasi ICTETUKY MAaTEeMaTUYECKUX 3aKOHOMEPHOCTEM, 00BEKTOB, 3a7a4, PEIICHUNH,
paccyXJIeHu, BOCIPUUMYMBOCTh K MAaTEMAaTUUECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMHPOBAHHOCTh YMEHUS TPUMEHSATh MaTEeMAaTUUECKHUE 3HAHUS B MHTEpECax 37J0pOBOTO U O€30MacHOr0 o0pa3a KU3HH,
OTBETCTBEHHOE OTHOIIIEHHUE K CBOEMY 3JI0pPOBBIO (30pOBOE MHUTaHUE, COANAHCHPOBAHHBIM PEXKUM 3aHIATHUM U OTIbIXA,
peryispHas (¢u3MYECKash aKTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHME TMPU 3aHATHUAX CIOPTUBHO-0310POBUTEIBHON
NEATEIIbHOCTBIO;

6) TPy10BOI0 BOCIIUTAHUS:
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TOTOBHOCTh K TPYAY, OCO3HAHHWE IIEHHOCTH TPYAOIIOOUS, HMHTEpEC K pa3udHbiM cdepam mpodeccHoHanTbHON
NESATEeTLHOCTH, CBS3aHHBIM C MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpINATh OCO3HAHHBIA BHIOOp Oymyriei
npodeccu W pPealn30BbIBATH COOCTBEHHBIC >KU3HEHHBIE IIJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYe€CKOMY
00pa30BaHUI0 M CaMOOOpPAa30BaHUIO Ha TMPOTSKEHWU BCEH >KU3HHM, TOTOBHOCTh K AKTUBHOMY YYacTUIO B peEIICHUU
MPAKTUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh HSKOJIOTHYECKOM KYJIbTYphl, IMOHUMaHUE BIUSHUSA COIMATLHO-PKOHOMHUUYECKHUX IIPOIIECCOB Ha
COCTOSTHHE MPUPOJTHON M COITMATILHON Cpejbl, OCO3HAHUE II00aJTbHOI0 XapaKTepa AKOJOTUYECKUX MpoOJieM, OpUeHTalus Ha
MPUMCHEHUE MaTeMaTHYECKUX 3HAHMM I PEIICHHS 3aJa4 B 00JIACTH OKpY’Karolled cpelibl, IIaHUPOBAaHUE MOCTYIIKOB U
OIIEHKH X BO3MOXHBIX IMOCIECTBUH I OKPYXKAIOIIECH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIICCTBEHHOM
MPaKTUKU, TTOHUMAaHKE MaTEMaTUUECKON HayKH Kak c(epbl YeIOBEUECCKOMN NEeATEIbHOCTH, ATANOB €€ Pa3BUTHUS U 3HAUUMOCTH
JUISL pa3BUTHUSI IMBWIM3AILIMM, OBJIaJCHUE SI3bIKOM MAaTeMAaTUKU U MAaTEMaTUYECKOW KyJIbTYpOi KaK CpeJICTBOM MO3HAHUSI MUDA,
TOTOBHOCTh OCYILIECTBIISITH TPOCKTHYIO U UCCIIEA0BATEIBCKYIO ACSTEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble Jlornueckue JaeicTBuA:

BBISBJISITh U XaPAaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MATEMATHYECKUX OOBEKTOB, MOHSATUM, OTHOLICHUM MEXKITY
NOHATUSIMU, (HOPMYJIUPOBATH OMpPECICHUSI TOHATUM, YCTAaHABIMBATh CYIIECTBEHHBIN MpPU3HAK KiacCU(PUKAIIMU, OCHOBaHUS
17151 0000IIEHUS U CpaBHEHUSI, KPUTEPUHU TIPOBOIMMOTO aHAJIN3a;

BOCIIPMHUMATh, (OPMYJIHUPOBATh M IPEOOPA30BBIBATH CYXKICHUS: YTBEPAMTEIBHBIC W OTPHUIATEIbHBIC, CAMHUYHBIC,
YacTHBIC U O0IIKE, YCIOBHBIC;

BBISIBJISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTU, B3aUMOCBSI3M U TPOTHUBOpeuHs B (akTax, JaHHBIX, HAOIIOACHUAX U
YTBEPKACHUSX, PEAJIaraTb KPUTEPUU ISl BHISIBICHHUS 3aKOHOMEPHOCTEN Y MPOTUBOPEUUI;

JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IE€AYKTUBHBIX U UHAYKTUBHBIX YMO3AKIFOUYEHHUM, YMO3aKIIOUCHUN
110 aHAJIOTHH,
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MPOBOJAUTH CAMOCTOSITEIBHO J10KA3aTeJIbCTBA MATEMAaTUYECKUX YTBEPKACHUN (IIPSIMBIE U OT MIPOTUBHOIO), BEICTPAUBATh
apryMEHTAIUIO, TPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKIACHUS U BHIBOIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BapUaHTOB pEIEHHUSA, BbIOUpATh Hambosee
MOAXOJSIIINNA ¢ YUETOM CaMOCTOSITENIbHO BbIICIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebckne AeCTBUSA:

WCITOJI30BaTh BOMPOCH KaK MCCIENOBATEIBCKUA HHCTPYMEHT TO3HAHUA, (DOPMYIHUPOBATH BOMPOCH], (PUKCHUPYIOIIHUE
IpPOTUBOpEYHE, MPOOIEeMy, YCTaHABIMBATh UICKOMOE U JIaHHOE, (POPMUPOBATh TUIIOTE3Yy, apryMEHTHUPOBATh CBOIO IMO3HIIMIO,
MHEHUE;

MPOBOJUTH CAMOCTOSATENIbHO CIUTAHUPOBAHHBINA JKCIEPUMEHT, MCCIEIOBAaHUE TI0 YCTAHOBJICHHUIO OCOOEHHOCTEM
MaTeMaTUYECKOro OOBEKTa, SIBICHUS, MPOIECCA, BHISIBJICHUIO 3aBUCUMOCTEN MEXITY 00bEKTaMHU, SIBICHUSIMU, ITPOLIECCaAMU;

CaMOCTOSITENIbHO (PopMyIupoBaTh 00OOIIEHUSI U BBIBOABI MO pe3yJibTaTaM MPOBEAEHHOTO HAOJIOJICHUS, UCCIEOBaHMUSI,
OIICHUBATH JOCTOBEPHOCTH MOJYUYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIECHNUI;

MIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE IPOIECCA, A TAKXKE BBIIABUTAaTh MPEIINOJIOKEHUS O €ro pPa3BUTHUU B HOBBIX
YCIIOBHUSIX.

Pa6ora ¢ unpopmaumeii:

BBISABJIATH Je(DUIIMTHI UHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX JJIsl OTBETA Ha BOMPOC U JJIsl PEILICHUS 3a/1auu;

BBIOMpPATh MHGOPMALIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUJOB U (JOPM MIPEICTABICHHUS;

CTPYKTYpUpPOBaTh MH(GOPMALIHIO, TPEACTABIATh €€ B pa3IM4YHBIX (popMax, UILUTFOCTPUPOBATH IpadUUECKH;

OIICHUBATh HAAEKHOCTh MH(DOPMALIMK IO CAMOCTOSITEILHO CPOPMYITUPOBAHHBIM KPUTEPUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eHCTBUS

OOmmenne:

BOCIIPUHUMATh U (POPMYIUPOBATH CY>KJECHUSI B COOTBETCTBUU C YCIIOBUSIMU U LIEJISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO
BBIp@KAaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX M TIHMCHbMEHHBIX TEKCTaX, JlaBaThb MOSICHEHUA MO XOJy pEHICHUS 3aJadH,
KOMMEHTHUPOBATh MOJTYYECHHBIN pe3yJbTarT;

B X0JIe OOCYXJIEHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOM TeMBbI, IPOOJIEMBI, peIIaeMOi 3a7a4u, BHICKa3hIBATh
UJIeW, HAIICJICHHBbIE Ha TOUCK PEIICHMS, COIMOCTAaBISATh CBOM CYXJACHHUS C CYXJICHHSIMHU JPYyTrUX YYaCTHUKOB JUajora,
0OHapyKUBaTh PA3IMUNE U CXOJICTBO MO3UIMH, B KOPPEKTHOU (popme hopMyIHpoBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;
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MPEACTABIIATh PE3yJbTAaThl PEIICHHS 3a/aud, JKCIEPUMEHTA, HCCIEOBaHUS, IMPOEKTA, CAMOCTOSITEIbHO BBIOHMPATH
dbopmMat BBICTYIUICHHSI C YIETOM 3a/1a4 TIPE3ECHTAIIMN U OCOOEHHOCTEH ayTUTOPHUHU.

PerynsiTuBHbIe YHHBeEpPCAJbHbIE YueOHbIE NeicTBUSA

Camoopranuzanms:

COCTaBJISITh IUTAH, aJTOPUTM pEHICHHUS 3aJadd, BBIOMpaTh CHOCOO pemieHHWs ¢ y4E€TOM HMMEIOIIMXCS PECYpPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHUH ¢ y4ETOM HOBOM HH(OPMAITHH.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJLJIEKT:

BJIAJICTh HaBBIKAMU MO3HABATEIHHOU pedICKCUN KaK OCO3HAHUS COBEPIIACMBIX JEHCTBUNM Y MBICIUTEIBHBIX MPOIIECCOB,
UX pe3yJbTaTOB, BJIAJIETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS MpOIlecca W PE3ysbTara PEIieHUs MaTeMaTHYeCKOU
3a/1a4u;

MPEABUACTh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH NPHU PEIICHUU 33/1a4d, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTh HA
OCHOBE HOBBIX OOCTOSITEIIBCTB, TAHHBIX, HAWIEHHBIX OMMMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHUEC pE3yJbTaTa IIENH W YCIOBUSAM, OOBSCHATH NPUYMHBI JOCTIKCHUS WM HEIOCTHKCHUS
pPEe3yIbTAaTOB EATEIHHOCTH, HAXOAUTH OITHOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEJILHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBHUAYaJIbHOW pabOThI MpU pEIICHUH y4eOHBIX 3ajad,
MPUHUMATH I1€JTb COBMECTHOM ACATEIBHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOUW palbOThI, paclpeaessaTh BUILI padoT,
JIOTOBAPUBATHCS, 00CYKIATh MPOIECC U Pe3yabTaT paboThI, 00001I1aTh MHCHHS HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (00CYykIeHUs, 0OMEH MHEHUH, «MO3TOBbIE IITYPMbI» U UHBIE), BHIMOIHAIThH
CBOIO YacTh pabOThI M KOOPJIMHUPOBATH CBOU JICUCTBUS C IPYTMMHU WICHAMU KOMaH/bI, OIEHUBATh KAY€CTBO CBOETO BKJIAJA B
001U TPOYKT MO KPUTEPUAM, CPOPMYITUPOBAHHBIM YIYACTHUKAMH B3aUMOJICHCTBUS.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy o0yuenusa B 10 kiacce oOydaromuiicss moJiyduT CleAyIOIIMe MPEeIMETHbIE PE3YJIbTAThl MO OTIAEIBHBIM TeMam
paboueii mporpaMMbl yueOHOTO Kypca «Airedpa n Hauajga MaTeMaTHYECKOrO aHAIU3ay:

Yucia ¥ BbIYMCICHHSA:

CBOOOJIHO OINEpPUPOBaTh MOHATUSIMM: PALUOHAIBHOE YHUCIO, OECKOHEYHas TNepuoanyeckas JpoOb, MPOLEHTHI,

HppalOHAIIBHOC YHUCJI0, MHOXKCCTBA paAllMOHAJIBHBIX U I[CﬁCTBHTGHBHBIX quces, MoayJib ,Z[CﬁCTBHTG.HBHOFO quciia, 13



OPUMEHATH JPOOU U MPOLEHTHI AJIs PEIICHUS MPUKIAIHBIX 33124 U3 PA3IMYHBIX OTpacieil 3HaHUI U peallbHOM KU3HU;

NPUMEHATH MPUOIMKEHHBIE BHIYUCICHUS, TPABUJIa OKPYTJICHUS, TPUKUAKY U OLIEHKY pe3yJbTaTa BHIYUCICHUM;

CBOOOJTHO OIEpUPOBATh MOHSATHEM: CTENEHb C IIEJIbIM I[IOKa3aTeseM, MCHOJIb30BaTh MNOAXOJAILYI0 (opmy 3amucu
JNEWCTBUTEIBHBIX YHACEI ISl PEIICHUS MTPAKTUUECKUX 33/1a4 U MPEACTABIICHUS TaHHBIX;

cBOOO/IHO OIIEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYPaJIbHOM CTEICHHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOJTHO OMEPUPOBATH MOHATUAMHU: JIOTapU (DM Uucia, IeCATUYHbIE U HaTypaJIbHbIE JIOrapu(MbI;

CBOOOJTHO OIEPUPOBATH MOHATUAMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YUCIIOBOTO apTryMEHTa;

ONEPHUPOBATH NOHATUAMU: APKCUHYC, ADKKOCUHYC U apKTAHT€HC YHUCIIOBOTO APTyMEHTA.

YpaBHeHNS U HEPABEHCTBA:

CBOOOJHO OIEpUPOBAaTh MOHATUSMU: TOXKAECTBO, YPaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIE YPaBHEHUS W YpPaBHEHMS -
CJIEJICTBMS, PABHOCHUJIbHBIE HEPABEHCTBA;

IPUMEHATh Pa3JIUYHbIE METOJbl PEIICHUS PAlMOHAJIbHBIX M JAPOOHO-PAllMOHANIBHBIX YpaBHEHUN, NPUMEHATH METOJ
WHTEPBAJIOB JIJISl pELICHNS HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSIMH: MHOTOWIEH OT OJHOU MEPEMEHHOM, MHOTOWIEH C LENbIMUA KO3 PUIIMEHTaMu, KOPHU
MHOTOWIEHA, TPUMEHSATH JI€JIEHNE MHOTO4JIEHa Ha MHOTOYIEH C OCTaTKoM, TeopeMy besy u teopemy Buera st pemenus
3azay;

CBOOO/IHO OIEpUpOBATh MOHATHUSAMHU: CHUCTEMa JIMHEWHBIX ypaBHEHUI, MaTpHIa, ONpEeAETUTeNIb MaTpULbl 2 X 2 U €ro
T€OMETPUYECKUI CMBICI, MCMOJb30BATh CBOMCTBA OMNpEAENHUTENss 2 X 2 [ BBIYKCICHUS €ro 3HA4YeHHs, NPUMEHSTh
ONPENEIUTENIN JJI1 PELICHUsS CUCTEMbl JUHEHHBIX YpaBHEHUN, MOJEIMPOBATH PEATbHBIE CUTYyallMd C MOMOIIBIO CHUCTEMBI
JMHENHBIX YpPaBHEHHUH, HCCIIEIOBAaTh MOCTPOCHHBIE MOJEIM C MOMOLIBI0 MAaTPHIl M OIpPENEIUTENEH, WHTEPIPETUPOBATH
NOJIyYCHHBI PE3yJIbTAT;

UCITI0JIb30BATh CBOMCTBA ACHCTBUI C KOPHIMU /I TpeoOpa30BaHUsl BhIPAKEHUM;

BBITIOJIHATH MPE0OPA30BAHMS YUCIOBBIX BBIPAKEHUM, COAEPKAIIMX CTENEHU C PALIMOHATIBHBIM MOKa3aTeJeM;

UCITI0JIb30BaTh CBOMCTBA JIOrapu(pmMoB AJis peoOpa30BaHUs JIOrapu(PMUUECKUX BhIPAKEHUH;

CBOOO/IHO ONEPUPOBATH MOHITUSIMH: HpPpallMOHANbHBIE, TOKAa3aTeNIbHbIE U JIOTApU(PMHUUECKUE YpPaBHEHHsI, HAXOIUTh UX
pELIEHMS C TOMOIIBI0 PABHOCWIBHBIX MEPEXO0/I0B UIIN OCYIIECTBIISIS IPOBEPKY KOPHEH;

NPUMEHSTH OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIbI AJIs MPE0Opa30BaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUN;
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cBOOO/IHO ONEPUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, MPUMEHITh HEOOX0AUMbIE (POPMYIIBI IJIS1 PELICHHS
OCHOBHBIX THUIOB TPUTOHOMETPUUECKUX YPaBHEHU;

MOJIEJIMPOBATh peabHbIE CUTyallMM Ha SI3bIKE areOphl, COCTABIATh BBIPAXKEHMSI, YPAaBHEHNUS, HEPABEHCTBA TI0 YCIOBHUIO
3aJ1a4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIENH C UCIIOJIB30BAaHUEM allapaTa ajareOpsl.

DOyHkuuu U rpapuku:

cBOOOHO OMEPUPOBATH MOHATUAMU: (QYHKIHUS, CIOCOOBI 3a1aHns (QYHKIIUH, B3aUMHO 0OpaTHbIC (QYHKITUH, KOMIO3HUIIHS
byHKkIui, rpaguk QyHKIMH, BBITOJHITH JJIEMEHTapHbIE TpeoOpa3oBaHus rpadukoB QyHKITUHT;

CBOOO/IHO ONEPUPOBATH MOHATUAMU: OOJACTh ONPEAENICHUS M MHOXKECTBO 3HAUeHUN (yHKUMH, HynIH (QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO OMEpPUPOBATH MOHATHAMH: YETHbIE M HEUETHbIe (YHKIUU, MepHOANYEcKUEe (GYHKIUH, MPOMEKYTKH
MOHOTOHHOCTH (YHKIIUH, MAaKCUMyMbl MU MHHHUMYMBbI (YHKIIUH, HauOoJblliee W HaWMEHbIee 3HadeHWe (QYHKIMH Ha
IPOMEXKYTKE;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CTENEHHAs (PYHKLMS C HAaTypajbHBIM M LEJIBIM IOKa3areiaeM, TrpaduK CTEIEHHOM
(YyHKUMM C HaTypaJlbHbIM W LEJbIM MOKa3areiaeMm, rpaduk KOpHS N-0il CTeneHUW Kak (YyHKUUHM OOpaTHON CTENEHH C
HaTYpaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TOHATUSAMHU: JIMHEWHAs, KBagpaTW4dHas H JPOOHO-JIMHEWHAs (YHKIWW, BBIMONHATH JJIEMEHTAPHOE
UCCJIEJOBAaHUE U IOCTPOEHUE UX Ipa(uKoB;

CBOOOJTHO OMEpUPOBATh TMOHATUSIMH: TIIOKa3aTelbHas M Jorapudmuyeckas QGyHKIUHA, UX CBOWCTBA U Tpadukw,
UCTIONIb30BaTh X IpadUKH JJIs pEIICHNUs YPaBHEHHUIA;

CBOOOIHO OMEpPUPOBATH MOHATHIMH: TPUTOHOMETPUYECKAsT OKPYKHOCTh, OMpEeIeHne TPUTOHOMETPUUIECKUX (YHKITHI
YHICIIOBOTO apryMEHTa;

UCIOJIB30BaTh Tpaduku (PYHKUMUH JUIS KCCIENOBAaHUS MPOLECCOB M 3aBUCHUMOCTEM MpU pPELIEHUM 334ad U3 APYTUx
y4€OHBIX MPEAMETOB U PEaTbHON KHU3HU, BBIpAXKaTh (JOPMYyJIaMU 3aBUCUMOCTH MEKY BETUUMHAMU;

Hauajia MaTeMaTH4ecKOro aHAIM3a:

CBOOOJHO OIEPUPOBATH MOHATUAMM: apuMeTHUecKass W TeOMETpUYECKasl Mporpeccus, OECKOHEYHO YObIBarOIIas
reoMeTpuuecKas Iporpeccusi, TMHEHHbIN U SKCIIOHEHIIUAIBHBIA POCT, (POpMyJIa CIOXKHBIX MPOLEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

UCTIONIb30BaTh MPOTPECCHUH IJISl PEIICHUS PEANTbHBIX 337a4 MPUKIAHOTO XapaKTepa;
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CBOOOJHO OMEPUPOBATH MOHATHUSIMH: IOCIIEIOBATEILHOCTh, CIIOCOOBI 3a/laHUs TOCIEIOBATEIPHOCTEH, MOHOTOHHBIC H
OTpaHUYCHHBIC TTOCIICIOBATEIHHOCTH, TTIOHUMATh OCHOBBI 3apOKICHHS MATEeMAaTHUYECKOTO aHalM3a KaKk aHaim3a O0CCKOHEYHO
MaJbIX;

CBOOOJTHO OIEPUPOBATH MOHATUAMU: HENPEPhIBHBIE (PYHKIMHU, TOUKH pa3pbiBa rpadguka (QyHKIMH, aCUMOTOTHI Tpaduka
dyHKIIY;

CBOOOJHO OTIEPUPOBATH MOHATHEM: (PYHKITHS, HEMIPEPhIBHAS HA OTPE3Ke, MPUMEHSATh CBOWCTBA HEMPEPHIBHBIX (YHKIIUN
ISl pELIEHUs 3a/1ay4;

CBOOOJTHO OTIEPUPOBATH MOHATUAMMU: TIEpBasi U BTOpas MPOU3BOAHbIEC (DYHKIIMH, KacaTelabHas K rpa@uKky GyHKIUU;

BBIYHCIIATh MPOU3BOJHBIE CYMMBbI, MPOU3BEICHHUS, YACTHOTO M KOMIIO3UIIMU JBYX (PYHKIUH, 3HATH MPOU3BOJIHBIC
3JIEMEHTApHBIX QYHKIIUH;

UCIIOJIb30BaTh TEOMETPUYECKUM U (PUBUYECKUN CMBICI TPOU3BOIHOM VISl PEIICHUS 3a1a4.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO OTMIEPUPOBATH MOHATUSIMH: MHOXKECTBO, OIEPAIlMU HaJl MHOYKECTBAMH,

UCIIOJIB30BaTh TECOPETUKO-MHOKECTBEHHBIM ammapar Jjisi ONMHCaHUs PEajbHBIX MPOIECCOB U SIBJICHUM, MPU PEIICHUU
3a/1a4 U3 APYTrUX Y4EOHBIX MPEIMETOB;

CBOOOJIHO OMNEpUPOBATH IMOHATUSIMU: OINpPEJEICHUE, TeopeMa, ypaBHEHHE-CJICICTBUE, CBOMCTBO MaTeMaTUYECKOTO
00BbeKTa, T0Ka3aTeIbCTBO, PABHOCHIIbHBIC YPABHEHUS M HEPABEHCTBA.

K xonity obydyenust 11 kiacce o0ydaromuiicss MOJYYUT CIEAYIONIME MPEIMETHBIE PE3YJIbTAThI MO OTACIbHBIM TEeMam
paboueil mporpaMMbl yueOHOTO Kypca « Ajiredpa 1 Hayajla MaTEMaTUUYE€CKOTO aHAJIH3ay:

Yucaa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH IMOHATUSIMH: HATYpaJIbHOE M IEJI0€ YWCI0, MHOXECTBA HATypalbHBIX M LEIBIX YHCE,
UCIIOJB30BaTh Npu3HaKu JenuMoctu uenbix uyucen, HOJ m HOK HaTypaibHBIX 4yucen Mg pelieHUs 3a1ay, MPUMEHSThH
anroput™m EBkinna;

CBOOOJIHO ONEpPUPOBATH MOHSATHEM OCTaTKa MO MOAYJIIO, 3aMMChIBATh HATypalbHbIC YKCIIa B PA3JIMUHBIX MO3UIIMOHHBIX
CHUCTEMaX CUHUCIICHHUS;

CBOOOJTHO OTEpPUPOBATh TMOHATHUSAMH: KOMIUIEKCHOEC YHCIO W MHOXECTBO KOMIUICKCHBIX YHCEN, TNPEICTaBISAThH
KOMITJIEKCHBIE YHCJIa B alreOpandeckod U TPUTOHOMETPUUYECKON (popme, BHITIONHITH apuU(PMETUUECKUE ONEpaIlliid ¢ HUMH U
n300pa)xkaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:
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cBOOO/IHO OMEPUPOBATH MOHATHIMH: UppaIlOHATIbHBIC, TOKA3aTENbHbBIE U Jorapu(MUYECKIE HEPABEHCTBA, HAXOIUTh UX
pelIeHus C TOMOIIBIO PAaBHOCHIIBHBIX TIEPEX0/IOB;

OCYUIECTBJIATH OTOOP KOpHEH MPH pElICHUU TPUTOHOMETPUYECKOTO YPAaBHEHUS;

CBOOOJTHO OMNEPUPOBATH IMOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTh HEOOXOIUMbIE (QOPMYINbI Jis
peleHus OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOIHO OIEpPUPOBATh MOHATUSMU: CUCTEMa U COBOKYITHOCTh YPAaBHEHHH W HEPAaBEHCTB, PAaBHOCUJIbHBIC CHUCTEMBI H
CUCTEMBI-CIIEJICTBUS, HAXOJUTh PEIICHUS CUCTEMbl M COBOKYIHOCTEH pallMOHAJIBHBIX, UPPAMOHAIBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKUX YPAaBHEHHUI U HEPABEHCTB;

pemaTh paioHalbHbIE, UppallMOHATIbHBIC, MMOKa3aTelbHbIE, JOTapu(PMUUECKHE U TPUTOHOMETPUUYECKHE YPABHEHHS U
HEPaBEHCTBA, COJIEPIKaIe MOAYIH U TapaMeTpPhl;

NPUMEHATH TpaduyecKrue METObI JJIs PEIICHUS] ypaBHEHUHN 1 HEPABEHCTB, a TAKXKe 3a7a4 C mapaMeTpaMu;

MOJIEJIMPOBATh peajbHble CUTYALlUU Ha S3bIKE aNreOpbl, COCTABIATh BhIPAXKECHUS, YPAaBHEHHUS, HEPABEHCTBA U UX CUCTEMBbI
[0 YCIOBHUIO 3aJaud, HCCIENOBaTh IOCTPOCHHBIE MOJEIM C HUCIOJb30BaHUEM ammapaTra aiareOpbl, UHTEPIPETUPOBAThH
IIOJTYYEHHBIN PE3YJIbTAT.

DOyHkuuu U rpapuku:

CTpPOUTHh TpaduKH KOMMO3UIMHA (YHKIMI C MMOMOIIBIO 3JIEMEHTAPHOTO HCCIENOBAHUS U CBOWCTB KOMIIO3HMIIMU JIBYX
dynxmii;

CTPOUTH FeOMETpHUecKre 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CBOOO/IHO ONIEPUPOBATH MOHATUSIMU: TPAQUKHA TPUTOHOMETPUUECKUX (PYHKIIHIA;

OPUMEHATH (QYHKIWHU JJI MOJICTUPOBAHUS M UCCIIEAOBAHUS PEATbHBIX MPOIIECCOB.

Hauaja mareMaTH4eCcKOro aHAJIM3a:

UCIOJIb30BaTh MPOU3BOAHYIO Ul UCCIEI0BAaHUS (YHKIIMM HA MOHOTOHHOCTb M SKCTPEMYMBI;

HaXOJUTh HanOOJbIlIee U HAUMEHbIlIee 3HaUeHHs PYHKIIMN HENPEPHIBHON Ha OTPE3KE;

UCTIONIb30BaTh TPOU3BOAHYIO ISl HAXOXKIEHHUS HAWIYYINEro pPElIeHUS B MPHUKIATHBIX, B TOM YHCIIE COIMAIBLHO-
IKOHOMHUYECKHUX, 3a]]a4ax, JIJIs OMpeeIeHIs] CKOPOCTH U YCKOPEHHS TMpoliecca, 3aAaHHOTO (GOopMyIIoi Wiu TpaduKoMm;

CBOOOJIHO ONEpUPOBaTh MOHATHSMH: TepBooOpa3Hasi, ONpeAeNEHHbIA HHTErpaig, HaxoJIuTh MEpPBOOOpaA3HbIE
AJIEMEHTAPHBIX (PYHKIUH U BRIUUCISATH HHTErpal o ¢popmyse Herotona-JleliOnuIa;

HAXOAWTh IJIOMAIH TUIOCKUX QUTYP U OOBEMBI TEJT ¢ TOMOIIBIO0 HHTETpAIa;

UMETH MPEACTABICHUE O MATEMATHUYECKOM MOJISTMPOBAHUH HA TIPUMEPE COCTaBIeHUS AU depeHIINaTbHBIX YPaBHEHHH;,
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peiiatb MNPUKIAAHBIC 3aJd4¥, B TOM YHCIIC COINUAJIBHO-9KOHOMHYCCKOIO U (1)I/I3I/I‘ICCKOFO Xapakrepa, CpcACTBaAMU
MaTECMAaTH4YCCKOI'O aHaJIn3a

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB 4 TeM (uudgposbie)
Konrpoabusbie | IlpakTHyeckue
n/n NPOrpamMMsl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThbI
pecypcsbl
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
1 MHuorounensl. PanionanbHble ypaBHEHMS U 24 1
HepaBeHCTBA. CHCTEMBI IMHENHBIX
ypaBHEHUH
5 Oynkiun u rpaguxu. CreneHHas GyHKLIUSA C 12 1
L[eJIbIM TOKa3aTelleM
3 Apudmernaeckuii KOpeHb N-0i CTETICHH. 15 1
HppanmonanbHble ypaBHEHHUS
4 [TokazarenpHas pynkius. [lokazarensHbie 10 1
YpaBHEHUs
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpruyeckue BbIpaKEeHUS U 99 1
YpaBHEHUS
[TocnenoBaTeIbHOCTH U MPOTPECCUU 10
Henpepesabie Gyakmum. [IponssomHas 20
9 [ToBTOpeHue, 0000IIEHIE, CHCTEMAaTHU3AIIHS 5 )
3HAHUU
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OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

136

10
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11 KN1ACC

KosaunvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB 4 TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoantibie | - Hpakriuseciire o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
1 HccnenoBanmne QyHKIIUN ¢ TOMOIIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpasHas u HHTETpa 12 1
3 ['paduku TPUrOHOMETPUIECKUX (PYHKITHI. 14 1
Tpuronomerpruyeckue HepaBEHCTBA
4 HppanmonansHble, MOKa3aTeIbHbIE U 24 1
norapuMUYECKHe HEPaBEHCTBA
5 KomriekcHsie uncna 10
6 HatypanbHble u 1ienble yncia 10
CucTeMbl palliOHATBHBIX, HPPAIIHOHATBHBIX
7 MMOKa3aTeIbHBIX U JIOTAPUPMUUIECKUX 12 1
ypaBHEHUH
8 3aza4yu ¢ napaMeTpamu 16 1
9 [ToBTOpeHue, 06001ICHIE, CUCTEMATH3AITUS 16 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
No Jara nudpoBbie
Tema ypoka Kourpoabusbie | IIpakTuyeckue bp
n/n Bceero p P H3y4yeHHus | oOpa3oBaTejbHbIE
a60ThI a60ThI
P P pecypebl
MHOK€ECTBO, OIIEPaLlU HaJl MHOYKECTBAMHU https://resh.edu.ru/subj
1 11 MX CBOHCTBA 1 ect/lesson/4726/start/
2 JuarpamMmel Diinepa-Benna 1 https://resh.edu.ru/subj
ect/lesson/4726/main/1
98198/

3 [IpuMeHeHHE TEOPETUKO-MHOKECTBEHHOTO L https://resh.edu.ru/subj
arrapara Jijisi perieHus 3aaad ect/lesson/4726/train/
PanuonanbHble uriciaa. OObIKHOBEHHBIE U https://resh.edu.ru/

4 JECATUYHBIC IPOOHU, TIPOIICHTHI, 1
OecKOHEUHbIe EPUOIMYECKUe JPOOH
PanuonanbHble ynciia. OGBIKHOBEHHBIE U https://resh.edu.ru/subj

5 JIECATUYHBIE IPOOH, IPOLIEHTHI, 1 ect/lesson/5223/
OeCKOHEUHbIE IEPUOIMIECKUE IPOOH
[Ipumenenue apobeli U IPOLEHTOB IS https://resh.edu.ru/subj

6 1 ect/lesson/5223/
pelleHys MPUKJIaHbIX 33134

. [IpumeHeHue Apobeii U NPOLEHTOB IS i https://resh.edu.ru/subj
peleH s IPUKJIAJHbIX 33139 ect/lesson/5223/

8 JleiicTBUTENbHBIE YA, PanimonansHeIe 1 L https://resh.edu.ru/subj
UppaIMOHAIbHBIE YU CIIa ect/lesson/4730/
Apu@Merrdeckue omnepanyu ¢ https://resh.edu.ru/subj

9 1 ect/lesson/4730/

JIeCTBUTEIbHBIMHU YHCIaMHU

21



https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/4730/

10

Monaynb IEMCTBUTEIBHOTO YUCHA U €T0
CBOICTBa

11

[TpubnnxEHHBIC BEIYMCICHHS, TIPABUIIA
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OKpPYTJICHUS, TPUKUIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN

12

OCHOBHBIE METOIBI PEUICHUS LIENbIX U
JNPOOHO-paLlMOHAJIBHBIX YpaBHEHUH U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PELICHNUS LIENbIX U
JIPOOHO-pallMOHAJIbHBIX YPaBHEHUN U
HEpPaBEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LENBIX U
JIPOOHO-pallMOHANIBHBIX YPaBHEHUH U
HEPaBEHCTB

15

MHOro4ieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTO4JIEHA Ha MHOTOYJIEH C
octatkoM. Teopema besy

16

MHOTOo4JICHBI C IETBIMU KO3 PHUIICHTAMHU.
Teopema Buera

17

Pemenne cucteM JIMHEHHBIX ypaBHeHI/Iﬁ

18

Pemenue cuctem JTMHEWHBIX YpaBHEHUN

19

Martpuua cucTeMsl JIMHEMHBIX YPaBHEHUM.
Omnpenenurens MaTpuLbl 2X2, €ro
Ir€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYHMCIICHUE €r0 3HAYCHUS

20

Onpenenurens MaTpuIbl 2X2, €ro
reOMETPHUECKUI1 CMBICI U CBOICTBA;
BBIUUCIICHHE €r0 3HaYECHUs

21

[IpuMeHeHne onpenenuTess s peleHus
CUCTEMBI JIMHEWHBIX YPaBHEHUU

22

Pemrenne npukiagHeIX 3a1a4 ¢ IOMOILBIO
CUCTEMBI JIMHEWHBIX YPaBHEHUU
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23

Pemennie mpukiIagHbIX 3a7a4 C TOMOLIBIO
CHUCTEMBbI IMHEHBIX YpaBHEHUI

24

Kontponbnas pabora: "PannonanbHbie
ypaBHEHUS U HepaBeHCTBA. CUCTEMBbI
JIMHEHHBIX YpaBHEHUN"

25

@yHK1Ms, c10co0bI 3a1aHus QYHKINH.
B3aumnuo o6parusie pynkuun. Kommnosumus

byHKIMHA

26

I'padux pyHKIMHU. DIEeMEHTapHbIE
npeoOpa3zoBanus rpaduKoB HyHKIHI

27

OO6nacTh ornpeneneHus] © MHOKECTBO
3HaueHud Gpynkuuu. Hynu GpyHkuumu.
[TpomexyTKH 3HaK MOCTOSTHCTBA

28

YéErHble ¥ HeYETHBIE PYHKIIUHU.
[lepuonnueckue pynxmun. [IpomexyTkn
MOHOTOHHOCTH ()YHKIIHH

29

MaxkcuMyMbl 1 MUHUMYMBI () yHKITHH.
HauOonpiiee 1 HaMeHbIIee 3HAUCHHUE
(GYHKIIMN HAa TPOMEXYTKE

30

JluneiiHas, KBagpaTuyHasi U APoOHO-
TUHENHHas QyHKIUH

31

DneMeHTapHOEe UCCIIEJOBAaHNE U
MIOCTPOEHHE TPAPUKOB I3TUX PYHKIIMH

32

DneMeHTapHOE UCCIIeIOBAHUE U
MOCTpOEHHE TPaPUKOB ITUX DYHKIIHIA

33

CreneHsn ¢ 11eJbIM HOKa3aTeieM. buHoMm
Hrrotona

34

CreneHsb ¢ 11eJbIM oKa3areieM. bunom
HrroTtona
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CrenenHast GyHKIHS ¢ HATYPaJIbHBIM U

35 EeJBIM IToKa3aTesaeM. E€ cBoiicTBa u
rpadux

36 Konrtponsnas padora: "Crenennas
¢dbynkuwms. E€ cBoiicTtBa u rpadux”

37 Apudmernieckuil KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOICTBA

38 Apudmerraeckuii KOpeHb HaTypaIbHOMN
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BHIPAKEHU,
CoJIeprKalluX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YUCTOBBIX BHIPAKEHUH,
coJiepKallluX CTEIEHU U KOPHU

41 [Ipeobpa3oBaHUs YHCTOBBIX BHIPAKEHUH,
CoJIeprKallluX CTENEHHU U KOPHU
Wppanumonanshble ypaBHeHUs1. OCHOBHBIE

42 METO/bI PELICHHS UPPALMOHATBHBIX
YpaBHEHUU
Wppanmonanshble ypaBHeHUs1. OCHOBHBIE

43 METO]Ibl PELLIEHUS UPPALMOHATIBHBIX
ypaBHEHUH
Wppanmonanshblie ypaBHeHUs1. OCHOBHBIE

44 METO/]Ibl PELIEHUS HPPALUOHAIBHBIX
YpaBHEHUU

45 PaBHOCUIIBHBIE TEPEXOABI B PEILIEHUN
UppalMOHANIbHBIX YPaBHEHUN

46 PaBHOCUIIbHBIE TTEPEXOBI B PEIICHUN
HpPPALMOHATIbHBIX YpaBHEHUM

47 PaBHOCHIIBHBIE IEPEXO/BI B PELLIEHUH
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UppalMOHATIBHBIX YpaBHEHUI

PaBHOCHIIBHBIE IIEPEXOBI B PELLICHUH

48 UPPaLMOHAIBHBIX YPaBHEHUN
CoiicTBa 1 rpaduK KOpHs N-0if cTeneHn

49 KaK (yHKIIMH OOpaTHOU CTENEeHHU C
HaTypaJIbHBIM I10Ka3aTeIeM
CoiicTBa 1 rpaduk KOpHS N-0i CTENEHH

50 KakK (YHKIIUA OOpAaTHOW CTEIIEHU C
HaTypaJIbHBIM [10Ka3aTeleM
Kontponbnas padora: "CoiicTBa u rpaduk

o1 KOpHs N-oi crenenu. MppannoHanbHbIe
ypaBHEHUS"

59 CreneHs ¢ pallMOHaIbHBIM [10KA3aTENIEM U
e€ CBOICTBA

53 CreneHs ¢ pallMOHaIbHBIM [10KA3aTENIEM U
e€ CBOMCTBA

54 CreneHsb ¢ pallMOHaIbHBIM I10KA3aTENEM U
e€ CBOMCTBA

55 IToka3zarenbHas pyHKLHMSA, €€ CBOHCTBA U
rpaduk

56 Vcnonb3oBanue rpaduka GyHKIUN 115
peuieHusl ypaBHEHU N

57 Vcnonb3oBanue rpaduka GyHKIUN 115
pellIeHns] ypaBHEHUH
ITokazarenbHble ypaBHeHMs. OCHOBHbBIE

58 METO/IbI PEIICHUSI TTOKa3aTeIbHBIX
ypaBHEHUH

59 [TokazarenbHble ypaBHeHUs. OCHOBHbBIE

MCTObI pCUHICHUA TTOKA3aTCIIbHBIX
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YpaBHEHUU

[TokazarenbHble ypaBHEHUA. OCHOBHBIE

60 METOBI pEIIEHUS TOKA3aTeNbHBIX 1
ypaBHEHUU

61 Kontponbnas pabora: "IlokazarenbHas 1
¢dbynkuwms. [TokazaTenpHbie ypaBHEHUS"

62 Jlorapudm uncna. CoiictBa norapudma 1

63 Jlorapudm uncna. Coiictsa norapudma 1

64 Jlorapudwm gncna. CoiicTa norapudma 1

65 JlecATUYHBIC M HATYPAJIbHBIE JTOTapUPMBI 1

66 JlecATHYHBIC ¥ HATYPAJIbHBIE JTOTapUPMBI 1

67 [IpeoOpazoBaHue BEIPAKCHUM, COACPKAIIUX 1
norapupmMsbl

68 [IpeoOpazoBaHue BEIpAKECHUM, COACPKAIIUX 1
Jorapudmpl
IIpeoOpa3oBaHue BeIpaXeHUH, COaepKALIIX

69 ’ 1
norapupmMsbl

70 Jlorapudpmuueckas GpyHk1us, e€ cBoicTBa U 1
rpaduk

71 Jlorapudmuueckas pyHkus, €€ CBOWCTBA U 1
rpaduk

79 Vcnonb3oBanue rpaduka GyHKIUN 115 1
peleHus ypaBHEHU

73 Hcnonb3oBanue rpapuka GyHKIUH [ 1
peuieHus: ypaBHEHU N
Jlorapudmmueckue ypaBHeHHsE. OCHOBHBIE

y

74 METOBI PeLICHHS JIOTapu(PMUIECKIX 1
ypaBHEHUH

75 Jlorapudpmuueckue ypaBHeHus. OCHOBHBIE 1
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METO/IbI PELICHUS JToTapUPMHUUECKUX
YpaBHEHUU

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE

76 METOBI PEIICHHS JIOTapU(PMUIECKIX 1
ypaBHEHUU

77 PaBHOCHIIBHBIE IEPEXOBI B PELICHUN 1
norapu()MUYECKUX ypaBHECHHUI

78 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUN 1
norapuMUYECKUX ypaBHEHUI

79 KonTponbnas padota: "Jlorapudmuaeckas 1
¢bynkuus. Jlorapupmuueckue ypaBHeHUS"

80 CuHyc, KOCUHYC, TAHT€HC U KOTaHTE€HC 1
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT'€HC U KOTAaHI'€HC 1
YHCIIOBOTO apryMEHTa

82 ApKcuHYC, apKKOCHHYC M apKTaHT'€HC 1
YHCIIOBOTO apryMEHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHTE€HC 1
YHCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy’HOCTb,

84 OIIpEEIIEHUE TPUTOHOMETPUIECKUX 1
(yHKIMI YKCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 oTpeieNICHUE TPUTOHOMETPUIECKUX 1
(yHKIIUI YMCIOBOTO apryMeHTa

86 OCHOBHbBIE TPUTOHOMETPHUYECKUE (HOPMYJIBI 1

87 OCHOBHbBIE TPUTOHOMETPHUYECKUE (HOPMYJIBI 1

88 OCHOBHbBIE TPUTOHOMETPHUYECKUE (HOPMYJIBI 1

89 OCHOBHbBIE TPUTOHOMETPHUYECKUE (HOPMYJIBI 1
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[IpeoOpa3oBaHnE TPUTOHOMETPUIECCKHX

90 . 1
BBbIpa)KEHU I

01 IIpeoOpa3oBaHue TPUTOHOMETPUIECKUX 1
BBIPAKCHUIN

92 [IpeoOpa3oBaHue TPUTOHOMETPUIECKUX 1
BBIPAYKECHU I

93 [IpeoOpa3oBaHue TPUTOHOMETPUIECKUX 1
BBIPAKECHU I

94 Pemenre TpuroHoOMeTpUYECKUX ypaBHEHHU I 1

95 Pemennie TpuroHoMeTpUYECKUX YpaBHEHUN 1

96 Pemennie TpuroHoMeTpUYECKUX YpaBHEHUN 1

97 Pemenne TpUroHOMETpUYECKUX YpPaBHEHUIN 1

98 Pemenue TpuroHoMeTpUYECKUX ypaBHEHUH 1

99 Pemrenne TpuroHoMeTpUYECKUX ypaBHEHUH 1

100 Pemenue TpuroHoMeTpUYECKUX ypaBHEHUH 1
KonrponbHas pabora:

101 "TpUroHOMETPUUYECKUE BBIPAXKEHUS U 1
TPUTOHOMETPUYECKHE ypaBHEHUs"
[TocnemoBarenbHOCTH, CITOCOOBI 3aaHUS

102 nocyeaoBarenbHocTel. Meron 1
MaTeMaTHYECKOW MHIYKIIH
MOHOTOHHBIE U OTpaHUYECHHBIE

103 nociieoBarebHOCTH. VicTopus aHamm3a 1
0ECKOHEYHO MaJbIX

104 Apudmerrueckas Iporpeccus

105 I'eomeTpuueckas nmporpeccust

106 beckoneuHo yObIBaroI1asi reOMeTpuIecKas 1

nporpeccus
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CyMMa 6ecKOHEYHO yOBIBaroIen

107 F€OMETPUYECKON TPOTPECCUH

108 JIMHEHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT.
Hucno e. Popmyiia CI0KHBIX POLIEHTOB

109 JIMHENHBIN U HKCIOHEHUMAIIBHBINA POCT.
Uucno e. Popmyra CI0KHBIX IPOLIEHTOB

110 Hcnonp30BaHne Nporpeccu i peleHus
peanbHBIX 3a/1a4 NPUKIAJHOIO XapaKTepa

111 KonTponbHas pabora:
"[TocnenoBarenbHOCTH U porpeccuun”

112 HenpepriBHble QYHKIIMH U UX CBOHCTBA

113 Touka pa3peiBa. ACUMITOTHI IPaGUKOB
byHKIUH

114 CpoiicTBa (hyHKIMH HETIPEPHIBHBIX HA
OTpe3Ke

115 CBoiicTBa (hyHKIMH HETIPEPHIBHBIX HA
OTpe3Ke

116 MeTo MHTEpBAJIOB AJIS PELICHUS
HEPaBEHCTB

117 MeTo UHTEpBAJIOB AJISl PELICHUS
HEPABEHCTB

118 MeTo MHTEpBAJIOB AJIS PELICHUS
HEPaBEHCTB

119 IIpumeHeHne CBOMCTB HENMPEPBIBHBIX
GyHKIUH 1715 pereHus 3a1a4

120 IIpumeHeHne CBOMCTB HEMPEPBIBHBIX
GbyHKIUH 1715 peleHus 3a1a4

121 [lepBas u Bropas mpou3BoHbIE QYHKIIUU

122 Onpenenenve, reOMETPUUECKUI CMBICT
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MPOU3BOIHOMN

Omnpenenenue, GU3NYECKHIA CMBICIT

123 N 1
IIPOU3BOIHOM

124 YpaBHeHHE KacaTelbHOH K TpaduKy 1
byHKIIUN

125 YpaBHeHHE KacaTeIbHOH K rpaduKky 1
byHKIIUN

126 [Tpon3BoHBIE 3TIEMEHTAPHBIX (PYHKIIHIA

127 [Tpon3BoHBIE 3TIEMEHTAPHBIX (PYHKIIHIA

128 [Tpou3BoaHast CyMMBI, TIPOU3BEACHUS, 1
YaCTHOI'O U KOMIIO3ULUY (DYHKIIHMI

129 [Tpou3BoaHasi CyMMBI, IPOU3BEACHUS, 1
YaCTHOI'O U KOMIIO3ULUHU (DYHKIIHI

130 ITpou3BosHas cyMMbl, IPOU3BEACHUS, 1
YaCTHOTO ¥ KOMIIO3UIIUH (DYHKITHIA

131 Kontponbnas padora: "l[IpousBoanas" 1 1

132 [ToBTOpenue, 06001IIEeHNE, CHCTEMATHU3AIUS 1
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 06001IeHIE, CUCTEMATH3AITUS 1
3HaHui: "OyHKIMN"

134 HToroBast KOHTpOJIbHAs paboTa

135 HToroBast KOHTpOJIbHAs paboTa

136 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3 AL 1
3HaHUH

OBILIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME
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11 KN1ACC

Ne
n/n

Tema ypoka

KoaundyecTBO 4acosB

KoHTpoibHbIE

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

JJIeKTPOHHbIE
uudgposbie

o0pa3oBaTe/IbHbIE

pecypchl

[IprMeHeHue Mpou3BOIHOM K
UCCIIeIOBaHUIO (DYHKIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHue npou3BOHOM K
UCCIIeI0BaHMIO (DYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[TpuMmeHeHre MpOU3BOAHOM K
MCCIIeI0BaHMIO (DYHKIIUM HA
MOHOTOHHOCTb U IKCTPEMYMBI

[IprMeHeHne Mpou3BOIHOM K
UCClIeIoBaHMI0 (PYHKIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IprMeHeHnne Mpon3BOJHOM K
UCcleIoBaHMI0 DYHKIMHA Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IprMeHeHnne Mpou3BOIHOM K
UCcleIoBaHMI0 (PYHKIMH Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMBI

Haxoxnenue HaHOOJIBIICTO U

HaVMEHBIIIETO 3HAYEHHUSI HENTPEPBIBHON

(GyHKIIMHM Ha OTpe3Ke

HaxoxneHnue HaMOOJIBIIIErO U

HaVMEHBIIIETO 3HAYEHUS HEPEPBIBHON

(GyHKIIMHM Ha OTpe3Ke
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Haxoxnenne HanOOIbIIETO U
HAaUMEHBIIIETO 3HAYCHHUS HETPEPHIBHOM
(byHKIMU HAa OTpE3Ke

10

Haxoxnenne HanOobIIero u
HaVMEHBIIIET0 3HAYEHUsI HENIPEPHIBHON
(GyHKINU Ha OTpE3Ke

11

Haxoxnenue HanOobIIero u
HAaMMEHBIIIETO 3HAYEHHUS HEMTPEPHIBHON
GyHKIIMN Ha OTpe3Ke

12

Haxoxnenue HaubombIero u
HAaWMEHBIIIETO 3HAYEHHUS HEMPEPHIBHON
(GyHKIIMY Ha OTpE3Ke

13

[IpuMeHeHne Mpon3BOHON IS
HaXO0’KJICHUS HAWJIy4IlIero peleHus B
HPUKIIAJHBIX 337a4ax

14

[IpumeHneHue MPON3BOTHOM JIJIst
HAXOJ/ICHUS HAWJTYUIIIETrO PeIIeHUs B
MPUKIIATHBIX 3a/1a4ax

15

[IpuMeHeHne Mpon3BOIHOM IS
OIIpEIENIEHUs] CKOPOCTH U YCKOPEHUS
npoliecca, 3aJaHHOTo (POpMyJION MU
rpaduxkom

16

IIprMmeHeHre nporu3BOIHOMN ISt
ONpEAEIIEHUS CKOPOCTH U YCKOPEHUS
mpoiiecca, 3aIaHHOTro (hOPMYJION UTn
rpadpukom

17

Komnoszumus ynkunii

18

Komnoszumus ynkunii

19

Komnosumus ynkunii
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['eomeTpuyeckre 0Opa3pl ypaBHEHUH Ha

20 KOOPJAMHATHOM IIOCKOCTH

21 ['eomeTpryeckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

99 KonTtponsHas pabora: "McciaenoBanue
(GYHKIHA ¢ TOMOIIBIO MPOU3BOIHOM"

93 IlepBooOpa3Hasi, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX

24 [TepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKITHIA.
[IpaBuna HaX0XXIECHHS TEPBOOOPA3HBIX

o5 [TepBooOpazHbIe AIeMEHTAPHBIX (PYHKIUH.
[IpaBuna HaX0XKICHHS TEPBOOOPA3HBIX

26 Huterpai. I'eomeTpudecKkuii CMbICI
UHTETpasa

97 Boruncnenue onpenenéHHOro HHTErpaia
o hopmyine Herorona-Jleitbnuia

98 Boruncnenue onpenenéHHOro HHTerpata
o ¢opmyiie Herorona-Jleitonuia

29 [Ipumenenne uHTerpaa aas Hax 0K ACHHUS
TIomIaied TIoCKuxX Quryp

30 [Ipumenenne nHTerpasa s Hax 0K ACHUS
00BEMOB r€OMETPUYECKHX Tell

31 [Ipumeps! pemenuit nuddepeHuanbHbIX
ypaBHEHU U

32 [Ipumeps! pemenuit nuddepeHuanbHbIX
ypaBHEHUU
MaremaTnueckoe MOIETUPOBaHUE

33 PEATBHBIX TTPOIECCOB C ITOMOIIBIO

nudepeHIHaTbHBIX YpaBHEHUN
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Kontponbnas padora: "llepBooOpa3Has u

34 Y
HHTErpai

35 Tpuronomerpudeckue GYHKIHH, HX
CBOWCTBA U TpapuKu

36 Tpuronomerpuieckue QyHKIUHN, UX
CBOMCTBa U rpaduku

37 Tpuronomerpuieckue QyHKIUHN, UX
CBOMCTBa 1 rpaduku

38 Tpuronomerpuyueckue GYHKIHH, HX
CBOWCTBA U TpapuKu

39 Tpuronomerpudeckue GYHKIHH, HX
CBOWCTBA U TpapuKu
OT60p KOpHEHN TPUTOHOMETPUUECKUX

40 YPaBHEHUH C TIOMOILBIO
TPUTOHOMETPHUYECKOU OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

41 YPaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

42 YPaBHEHHUH C IIOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

43 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

44 Penienne TpuroHoMeTpUYECKUX
HEPaBEHCTB

45 Pemenne TpuroHOMeTpUIECKUX
HEPaBEHCTB

46 Pemenne TpuroHoMeTpUIECKUX
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HEPaBEHCTB

Peuienne TpUroHOMETpUYECKUX

47
HEPABEHCTB
KonTtponsHas pabora: "I'paduku

48 TPUTOHOMETPUIECKUX (DYHKITHIA.
Tpuronomerpuyeckue HepaBeHcTBa"

49 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OcCHOBHBIE METO/IbI PEIICHUS
MOKA3aTeIbHBIX HEPABCHCTB

51 OCHOBHBIE METO/IBI PEIICHUS
MOKA3aTeIbHBIX HEPABCHCTB

59 OCHOBHBIE METO/IBI PEIICHHUS
MOKAa3aTeIbHBIX HEPABCHCTB

53 OcHOBHBIE METO/IbI PEIICHUS
norapu(MUYECKUX HEPABEHCTB

54 OcHOBHBIE METOIbI PEIICHUS
norapu(MHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOJIBI PEIICHUS
norapu(MUYECKUX HEPABEHCTB

56 OCHOBHBIE METOJIBI PEIICHUS
norapu(MUYECKUX HEPABEHCTB

57 OCHOBHBIE METOJIBI PEIICHUS
UppaIroHaIbHBIX HEPABEHCTB

58 OCHOBHBIE METOJIBI PEIICHUS
UppaIroHaIbHBIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PEIICHUS
UppaIOHATBHBIX HEPABEHCTB

60 OcHOBHBIE METOABI PELICHUS
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UpPpalMOHATILHBIX HEPABEHCTB

I'paduueckue MeToaBI pelIeHUS

61 UppaLMOHATIBHBIX YPaBHEHUN

62 ['paduueckue MeTOAbI peLICHUs
UpPpaMOHATILHBIX YPaBHEHUN

63 I'paduueckue MeTo b1 pereHus
IIOKa3aTEJIbHBIX YPABHEHUHN

64 I'paduueckue MeToIbI pereHus
IIOKa3aTeIbHbIX HEPABEHCTB

65 ['paduueckue METOAbI peLICHUS
norapu(pMHUECKUX YpaBHEHUM

66 ['paduueckue METOAbI peLICHUS
norapupMHUYIECKUX HEPABEHCTB

67 I'paduaeckue MeTO B! peIIeHUs
JOrapu(pMHUECKUX HEPABECHCTB
I'paduueckue MeToIbl perIeHus

68 MOKAa3aTeNbHBIX U JTOTapUPMUUECKUX
ypaBHEHUU
I'paduueckue MeTObI perIeHus

69 MOKa3aTeIbHBIX U JIOTapH(PMHUIECKIX
ypaBHEHUU
I'paduaeckne MeTOIBI perIeHus

70 MOKa3aTeNNbHBIX U JIOTapUPMHUUECKUX
HEPaBEHCTB
I'padmaeckne METOIBI pemIeHHS

71 NoKa3aTeIbHbBIX U JIOrapu(pMUIECKIX
HEPaBEHCTB

79 KonTponbhas padora: "UppannoHaibHele,

IIOKa3aTCJIbHBIC U J'IOl"apI/I(I)MI/I‘-ICCKI/IC
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HepaBeHCTBA"

KomriekcHbie uncna. Anredpandeckast u

73 TpUroHOMeTpuyeckast GOpMBbI 3aITUCH
KOMIIJIEKCHOT'O YUClia
KommnekcHele uncna. Anredpandeckas v

74 TPUTOHOMETpUYECKast (hOPMBI 3aITUCH
KOMIIJIEKCHOI'O YuClia

75 Apudmernueckre onepanum ¢
KOMILJICKCHBIMHU YU CIIAMHU

76 Apudmernueckre onepanum ¢
KOMILIEKCHBIMHU YHCIIAMHU

77 N306pakeHne KOMILJIEKCHBIX YHCEN Ha
KOOPJIMHATHOM MJI0CKOCTH

78 N300pakeHre KOMITJIEKCHBIX YHCEN Ha
KOOPAMHATHOM INIOCKOCTH

79 ®opmyna Myaspa. KopHau n-oii crenenu
U3 KOMIUIEKCHOTO YHciia

80 ®opmyna Myaspa. KopHu n-oii crenenn
U3 KOMIIJIEKCHOT'O Yuciia
[TprMeHeHre KOMITIEKCHBIX YnCeN AT

81 peueHs GU3NIECKUX U TEOMETPUUYECKUX
3a/1a4y

82 Konrponbnas pabota: "KomiuiekcHbie
yuciaa"

83 HatypanbHble 1 1ienbie unca

84 HatypasnbHble 1 1ienble yucia

85 [TpuMeHeHnEe TPU3HAKOB ICTHMOCTH
LEJIBIX YUCelT

86 [IpumeHeHne NpU3HAKOB JEIUMOCTH
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LOEJIBIX YHUCEI

87

[IpuMeHeHne NpU3HAKOB JETUMOCTH
nensix yncen: HOJl m HOK

88

[TpyMeHeHre NPU3HAKOB AETUMOCTH
uensix yucesn: HOJ[ u HOK

89

[IpumeneHnne npu3HaKOB JEIUMOCTH
LEJIBIX YUCEII: OCTATKH 110 MOYIIIO

90

[Ipumenenne npu3HaKOB JEIUMOCTH
LEJIBIX YUCEJI: OCTATKH IO MOYIIIO

91

[IpuMeHeHne NpU3HAKOB ACITUMOCTH
LeJIbIX YKCell: aroput™ EBknnna s
pelIeHus 3a1a4 B LIEJIbIX YUCIax

92

Kontponbnas padora: "Teopust nensix
yucen"

93

Cucrema n COBOKYITHOCTb ypaBHeHI/Iﬁ.
PaBHOCHUIIBHEIC CHCTEMEI i CUCTEMBbI-
CIICACTBUA

94

CucremMa 1 COBOKYITHOCTb YPaBHEHHH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIE/ICTBHS

95

OcHOBHBIE MCTObI pCICHUA CUCTCM U

COBOKYITHOCTEW pallMOHAIBHBIX YPABHEHUI

96

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYITHOCTEHN MPpPalMOHATIbHbBIX
ypaBHEHUU

97

OCHOBHBIE METO/BI PELIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUN

98

OCHOBHEIE MCTOABI pCUHICHUSA CUCTEM U
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COBOKYITHOCTEH IMOKa3aTeNbHbIX
ypaBHEHUH

99

OCHOBHBIE METO/Ibl PELICHUSI CUCTEM U
COBOKYITHOCTEH JOTaprU(PMHUECKUX
ypaBHEHUH

100

OCHOBHBIE METO/Ibl PELICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUH

101

[IpuMeHeHue cucTeM K pereHuto
MaTeMaTHYeCKUX 3a7ay U 3a7a4 u3
pa3IMYHbIX 00NacTel HAyKU U peanbHOU
YKU3HU, HHTEPIPETAIUs OTy4YEeHHBIX
pe3yNIbTaTOB

102

[IpuMeHeHne cUCTEM K PEIEHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
pa3nu4HbIX o0JacTel HayKH U peaibHOU
JKU3HH, HHTEpIIpETaLUs ITOJTy4EeHHBIX
pE3yJIbTaTOB

103

[TpuMeHeHNEe HEPABEHCTB K PEIICHUIO
MaTeMaTHUYeCKUX 3aJau 1 3a/1a4 u3
pa3INYHbBIX 00JIacTel HAyKU U peaTbHON
YKU3HU, UHTEPIPETALUs IOTy4YEeHHBIX
pe3yabTaToB

104

Kontponbnas padota: "Cucremsl
paluOHaJIbHBIX, UPpPALIUOHATIbHBIX
MOKAa3aTeNbHBIX U JTOTapUPMUUECKUX
ypaBHeHUH"

105

PanuonansHbIE YpaBHCHHA C TapaMEeTpaMu

106

PannonanbHbIe HepaBeHCTBaA C
napaMeTpamu
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107

PanmonansHble CUCTEMBI C TapaMeTpaMu

HppanuonaibHble ypaBHEHHS,

108 HEPaBEHCTBA C apaMeTpaMHU

109 HppauroHanbHble CUCTEMBI C
napaMeTpamu

110 [Toka3arenbHble ypaBHEHUs, HEPABEHCTBA C
napaMerpamu

111 IToka3aTenbHbIE CUCTEMBI C TApaMETPaMHU

112 Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C IapaMeTPAMHU

113 Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114 TpuronomeTprdeckue ypaBHEHHUs C
napaMerpamu

115 TpuronomeTpudecKue HEpaBeHCTBA ¢
napameTpamu

116 TpuronoMeTpuyecKrue CUCTEMBI C
napameTpamu
ITocTpoeHue u ucciaenoBaHue

117 MaTeMaTUYeCKUX MOJIENIEN peabHbIX
CUTYallMil C MOMOILbIO YPaBHEHUH C
napameTpamu
IToctpoenue u uccinegoBaHue

118 MaTeMaTUYeCKUX MOJENEH pealbHbIX
CUTyAaIMH C TOMOIIBIO CUCTEM YPAaBHEHHI
C mapameTpamu
[TocTpoenue u uccienoBaHue

119 MaTeMaTUYeCKUX MOJIeNIeN peaibHbIX

CI/ITyaHI/Iﬁ C MIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ
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C mapaMeTpaMu

120

KonTtponbnas pabora: "3agauu ¢
napamerpamu"

121

[ToBTOpEeHme, 0600IICHNE,
cucTemarusanus 3HaHui: "YpaBHenus"

122

[ToBTOpeHnue, 06001ICHNE,
cuctemarusanus 3HaHui: "YpaBHenus"

123

[ToBTOpEeHme, 0600IICHNE,
cUcTeMaTu3alys 3HaHui: "Y paBHEHUS.
Cucremsl ypaBHeHHUI"

124

[ToBTOpEHME, 0000IICHUE,
cucreMartusaius 3uanuii: "HepaBencrra"

125

[ToBTOpenue, 06001ICHNE,
cucrtemaTusanus 3Hanuii: "HepaBencrpa"

126

[ToBTOpEeHHE, 0000IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrpa"

127

[ToBTOpenue, 06001ICHNE,
cucreMaTtu3anus 3HaHui: "[IponsBoanas u
e€ npumeHeHue"

128

[ToBTOpenwue, o000IIEHHE,
cucremaTu3anus 3HaHui: "[Ipon3BoaHas u
e€ npumeHeHue"

129

[ToBTOpenue, 06001IIEHNE,
cucremarusauus 3HaHui: "[IpousBonnas u
e€ npumeHeHue"

130

[ToBTOpenue, 06001IEHNE,
cucreMarusanus 3HaHui: "MHTerpan u ero
npuMeHeHue"

131

[ToBTOpenue, 06006IICHNHE,
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cucremaTusanus 3HaHuil: "OyHkuun"

[ToBTOpenue, 06001ICHNE,

132 cucrtemMaTu3anus 3Hanuil: "OyHkuun" 1

133 [ToBTOpEeHme, 0600IICHNE, 1
cucreMarusanus 3Hanuit: "Oynxkuun"

134 HroroBast KOHTpOJIbHAS paboTa

135 HroroBast KOHTpoOIbHAs paboTa

136 [ToBTOpEHHE, 0606meH1§e, 1
CUCTeMAaTH3AIIHsI 3HAHHA

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE

OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATE/IbHbIE YYEBHbIE MATEPUA/bI ANA YYEHUKA

H0.M.Konaruh,
M.B.TkaueBa n ap.

MaTtemaTnKa: anrebpa u Hadana 2020 Mocksa,
MaTEMaTUYECKOTO «MpoceelieHME»
aHanu3a,reomeTpus.
Anrebpa w
Hayana

maTtemaTMyeckoro aHanamsa, 10-11
Knacc: YyYebHUK
ana
obueobpasoBaTesibHbIX
opraHuMsaumii: 6a30BbIl
nyrnybneHHbIM
YPOBHM

METOAUYECKHUE MATEPHUAJIBI IJI1A YUUTEJIA

H0.M.Konsaruh,
M.B.TkaueBa n ap.

M.N.lLWabyHuH,

M.B.TKauéBa,
H.E.®époposa

H.E. ®epoposa,

M.B. TKaueBa

.. 3BaBny, /1.4
LnanovHmnk

MaTemaTuKa: anrebpa u Havana 2020 MockBa,
MaTemaTuyeckoro «[pocBelieHne»
aHanusa,reomeTpus.
Anrebpa w
Hayana

maTtemaTuyeckoro aHanam3a, 10-11
Knacc: YyUYebHUK
ans
obweobpasoBaTesibHbIX
opraHmMsaunii: 6a30BbIl
NyrnybneHHbIn

YPOBHM
Anrebpa " Havyana 2020 MockBa,
MaTemMaTM4yecKoro «lMpocselieHne»

aHanM3a
. AnpakTnyeckne matepmanbl K
yuyebHuKy L.A.AnumoBa u ap. 11

Knacc
N3yyeHne anrebpbl u  Hayan 2018 Mocksa,

aHanumsa B 10 — 11 Knaccax «[pocBeleHmne»
KoHTponbHble ©n  npoBepoyHble 2018 MockBa, «poda»

paboTbl no anrebpe 10 — 11 Knaccbl



MNopa peaakumen

M.B.AweHKo

W.H.Ceprees,
B.C.MaHdepos

El2. MaTtemaTuKa. Basosbiit 2019-2021 MocKsa,

YPOBEHbD: TUNoBble «HaumoHanbHO
3K3aMeHaAUNOHHbIE BapUaHTbI eobpa3oBaHue»
Er3: 1000 3apma4y c ortBetamum u 2019 MockBa, «9K3ameH»

peweHMAMN NO maTemaTuke. Bece

3a4aHnA YacTu 2



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI

CETUUHTEPHET
ITencoser, matemaruka http://pedsovet.su/load/135
Yuurenbckuii moprai. Marematuka http://www.uchportal.ru/load/28
VYpoKH 151 yUUTEIIsl MATEMATUKH, alreOpbl, TeOMETPUH
http://www.uroki.net/docmat.htm Enunast komekiust o0pa3oBaTeibHbIX
pecypcos. — http://school-collection.edu.ru/ ®enepanbHblii EHTP
uH(pOpMAIIMOHHO — 00pa3oBaTelbHBIX pecypcos. —http://fcior.edu.ru/
OTKpBITHIH OaHK 3a1aHuii Mo MmareMaTiHke WWW.fipi.ru
Pemry EI'D https://ege.sdamgia.ru/
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