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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3a» SIBISICTCS
OJTHUM W3 HauOoliee 3HAYMMBIX B IMPOrpaMMe CpeaHEro o0Iiero oOpa3oBaHMUS,
MTOCKOJIBKY, C OJIHOH CTOPOHBI, OH OOCCIEUYMBACT WHCTPYMEHTAIBHYIO 0a3zy s
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYroi CTOPOHBI, (hopMUpYET
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIONUXCcs Ha YpPOBHE, HEOOXOIMMOM
JUTST OCBOCHUS MH(GOPMATHUKH, OOIIECTBO3HAHNUS, UCTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTO Kypca oOydJaroImecs OBJIa/ICBalOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyiupyeT cBou
JOCTHKEHHS] B MATEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOrO aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEHIHOIO OBJIAQJCHUSI 3aKOHAaMU (U3UKHU, XUMUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUsA U B
MOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBiajieHHMEe aOCTPAKTHBIMU U JIOTMUECKU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpbl M MaTEeMaTHMUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
000OIIeHNEe W KOHKpETH3alnioo, a0CTparupoBaHME M aHAIOTHIO, (HOPMHUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone usyueHus yueOHoOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHaM3a» 00ydJaroIIuecs IMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MATEMATUYECKUX MOJENIEW peajbHbIX CUTyalUu,
UHTEPIIPETAllUd  TOJYYEHHBIX  pELIeHMH, 3HaKOMSTCSI C  IpUMepaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00ianaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanmu3yeTrcss Kak uepe3 Y4eOHbId MaTepual, CIOCOOCTBYIOIINI
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MpOJOIKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a  IIOJyYCHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiaredpe M HadajlaM MaTeMaTH4YeCKOIro
aHaJln3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpyktype yueOHOro Kkypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COJAEPKATEIIbHO-METOANYeCKne TuHUM: «Yucna
U BBIYUCIICHU», «DyHKIIUU U Tpadukn», «YpaBHEHUS U HEpaBeHCTBa», «Havama
MaTeMaTHYeCKOro aHanusa», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE



COJIEPKATENbHO-METOANUECKUE JIMHUM HU3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOy4deHHusI Ha YpOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsICh HOBBIMH T€MaMd U paszaenamu. JlaHHbIN
y4eOHBI KypC SIBISIETCS WHTEIPATUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJEp’KaHUE HECKOJBKMX MaTEeMaTHUECKUX MAMCLUMIUIMH, TaKMX Kak aiureopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMATUYECKUM aIlllapaToM, Y HUX MOCJIEI0BaTENbHO (pOopMUpYyeETCs U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE MPU U3YYEHUU yuyeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMUpOBaHNE HABBIKOB MCHOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHusl 0co0O€ BHUMaHuE  yAelsieTcss  (OPMUPOBAHUIO  HABBIKOB
palMoOHAIBHBIX BBIUMCICHHUM, BKIIOYAIOMINUX B CeOS MCIOIB30BAHUE Pa3IHMYHBIX
dopM 3amucu 4yMciaa, YMEHUE JelaTh NPUKUJKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYaromIMMCsl MHOJKECTBAa HATypalbHBIX, IIENbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Haleno,
ONEpPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX YHCEN, OCOOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHIE ONEpalny, a TakKe
U3BJICYCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMIIJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSIMHM MX MPUMEHEHUS JUIsl PELICHUS Pa3iMyYHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MUpa, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue |
KOHKpETH3aIHs.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» pEaIU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
pasaene IlporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pesynbraTte oOydaromuecs OBIAJEBAIOT PA3IUYHBIMH  METOJAMH  PEIICHHS
palMoHANbHBIX, HPPAIMOHAIBHBIX, TOKAa3aTeNbHbIX, JOTAaPUPMHUUECKUX H
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepkaimx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO [TPOU3BOJHOM, IPU PELIEHUH NPUKIIATHBIX



3a]a4 W 3a7a4 Ha HAXOXKJIEHHE HauOONBIINX M HaMMEHBIINX 3HAYEHUN (PYHKIIHU.
JlannHast copepkarenbHasi TMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTel 1o  (Qopmymnam, mpeoOpa3oBaHus  PpalMOHAIBHBIX,
UppPAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jorapudmsl. brarogaps uzydeHuio aiaredGpandeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOMXKHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperseTaeTcs ¢ APYTMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHU MaTepuana. M3ydeHue cTeneHHoun,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHON U3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK W C pEHIeHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJiaMU 3aBUCUMOCTH MEXIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEOBATh MOJYyYEHHbIE (QYHKIHH, CTPOUTh HX
rpaduku. Martepuan 3Toi coaepKaTeIbHON TUHUN HAIlEJICH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduyueckoid M cioBecHOM. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKoro aHaliu3a MO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyr KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a/]ad,
JOCTYIIHBIX 00ydYaromuMcs, Tak KaK y HUX MOSBISETCS BO3MOXXHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMMA, OMpEeAeNsiTb HMX HauOOJbIIHNE W HAUMEHBIIUE
3HAUEHHUS, BBIYUCIATH MIIOMaAun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI TpoleccoB. JlaHHas colep)KaresibHasl JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENIE peajbHbIX CHTyaluu,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-I)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4E€CKOTO
aHanM3a CIocOOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (hOPMATbHO-JIOTHYECKOTO |
KPEaTHUBHOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHHMI pPAaCO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaIT O



BBIJIAIONINXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOaUYeCKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMATUKU
W TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMIMA BCE Pa3zeiibl
MaTeMaTUKH H €€ TPWIOKEHUN, OHU CBS3BIBAIOT pPa3HBIE MATEMaTUYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTHUKHU U UCIIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKH CJeAyeT IpPU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  IMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
OOyYaroIIMXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHSI HA OCHOBE JIOTHYECKHUX
npaBui, POPMUPYET HaBBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TMOCTPOEHUS MOJIETEH peaTbHBIX
CUTYyallMi, WCCIACAOBAHMS O3TUX MOJENEH C TOMOIIBIO ammapara aireOpbl |
MaTEMaTHYeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUS BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, IIOCKOJIBKY BECh MaTepuall
y4eOHOTrO Kypca IIMPOKO HMCIOJIb3YeTCs I pelieHUs MPUKIaAHbIX 3anad. [lpu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlesitenbHOCTh MO  (OPMUPOBAHWIO HABBIKOB PEIICHUS TPHUKIAJHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCe U3yUeHUs BCeX TeM yueOHOTO Kypca «Anredpa u Hadasna
MaTEMaTUYECKOrO aHATU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTrO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OcecKkOHEUHbIEe TNepuoanyeckue npodu. [lpuMeHeHue apoOe W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIMUHbIX OTpaciel 3HAHUM U PeaTbHOU KU3HM.

JlelicTBuTenbHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMd.  MoOyib
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PE3yJIbTaTa BHIUYHMCICHUM.

Crenenp C 1enbIM  HokazareneMmM. buHom Hprotona. HMcnosib3oBaHue
noAXosAIEeH (OPMBbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTHYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajIbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE U HATypaJlbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUS M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EJBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TMepeMeHHOM. JleneHue MHOrowwieHa Ha
MHOIowieH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMU
ko3 unmenramu. Teopema Buera.

[IpeoOpazoBaHms YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

HppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.

[IpeoOpa3oBaHue BeIpaKE€HHM, COAepKALIUX JTOTapUPMBbI.

Jlorapudpmuueckue YpaBHEHHUS. OCHOBHBIE METO/IbI peuieHus
Jgorapu(pMUUECKUX YPaBHEHU.

OcCHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbI. [Ipeo6pazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHHE €r0 3HAYECHUS, IPUMEHEHUE OINPEACIUTENS I PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHHU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEaIbHOM CHUTYallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3lIMyHbIX 00JiacTell HayKu U peasibHOU
KU3HU.

DOyHkuuu U rpadpuku

OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIHH.
Kommnosumms yskiuit. 'paduk  QyHkmu. SiaemeHTapHbIe TpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢yskuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUs PYHKIIUK HA IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHast GyHKIMS ¢ HATypajibHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOPHS N-OM CTENEHU Kak (PYHKIMHA OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [TI0KA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpaBHEHUH.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpoOIEccCaX M SBJICHUSX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Hauyaja MaTeMaTH4ecKOro aHajaimn3a

ITocienoBaTelIbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLWU. MOHOTOHHBIE U OTrpaHUYECHHbBIC
NOCJIEOBATENBHOCTH. MICTOpHSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOTpeCcCHU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
npoueHTOB. Mcnosb30BaHWEe TPOrpeccHH U PELICHUS peajbHbIX  3a1ad
MIPUKIIATHOTO XapakTepa.



HenpepriBHble (QYHKIMM W HX CBOWCTBA. TOUKM pa3pbiBa. ACHMMTOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Metoa
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmeMeHTapHbiX  ¢GyHkiuil.  [IpousBogHas  CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, ONEepalMy HaJ MHOXECTBAMU W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHNs PEaJbHBIX IPOLECCOB W SBICHUM, NPHU PEIICHWH 3a4ad W3 JPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpavdeckas M TpUTOHOMETpuYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oli creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHUs] (PU3NUYECKUX U TEOMETPUUECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMM C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTHU. PellieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl pPELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxaenue  HauOonblIero W HAaMMEHBIIEro  3HAYEHUM
HEIMpPEePbIBHON ()YHKIUU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Hpolecca,
3aJlaHHOTO (HhOPMYJION MK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoX1eHHs TepBOOOPA3HbIX.

WNurterpain. I'eomerpruueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mo ¢popmyne Hotorona-JleiOuuia.

[TpumeHeHrne uMHTErpaja s HAXOXKICHHS IUIOWAAEeH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C MOMOIIBI0 U depeHInaTbHbIX
YpaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  oOmIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOTusX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMUYHbIX BUJIOB UCKYCCTBA;

S) pu3UecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3NYecKas aKTUBHOCTH), (PU3NYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€STEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMNS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuyHbiM  cpepaM  MPOPECCHOHAIBHOMW  ACSATENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymedr mnpodeccnrt W Ppeann30BBIBATH COOCTBEHHBIC KU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa IKOJIOTHUUECKUX MPoOIieM, OpUeHTAIUS
Ha TIPUMCHCHHE MaTeMaTHMYEeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJI1 OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HAyKH Kak c]epbl 4YeIoBEUeCKOW IesATEebHOCTH, 3TaroB €&
pPa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOM KyJIbTypOoM Kak CpEICTBOM TMO3HAHHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

ba3oBble jornueckue aeiicTBUA:

BBEISIBIIATH M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTEMaTHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHSI, KPUTEPUU TTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (OPMYyIUpPOBaTH M  MPEoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, SAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpeiaraTb KpPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U POTUBOPEUU;

JenaTh BBIBOABI C WCIOJB30BAHHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIHHO JTI0KA3aTEIHCTBA MATEMATHUYECKIX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTAIINIO, IPUBOIUTH PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMAHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUMH ¢ y4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYJIHPOBATH OOOOIICHHS M BBIBOJBI 1O pPeE3yJibTaTam
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHUBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXXKHOE Pa3BUTHE IIPOLIECCA, A TAKKE BBIIBUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIIMH, NAHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MH(POPMAIINIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABIATL €€ B pa3uyHbIX (opmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTD uHdopmaIuu o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0menne:

BOCHPUHUMATh U (POPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUAMHU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJYUYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pPELIEHHUs], COMOCTABIAThH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YIBTATHl PELICHUs 331a4d, SKCIIEPUMEHTA, UCCIEI0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBJISITH IIJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOUPATh CIIOCOO pEIIeCHUs C
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh ~ HABBbIKAMU  TO3HABATEIBHON  peduiekcuM  KakK  OCO3HaHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JICATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBICHITH MPUUUHBI
JIOCTHKEHUSI WIIM HEJIOCTHKEHUST PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeJb COBMECTHOU
JeSATEeILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOroBapuBaThCs, OOCYXKJaTh TMPOIECC M pe3yJbTar padOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykaeHus, 0OMEH MHEHUH,
«MO3TOBbIE IITYpMBD» U UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JACHCTBHS C JPYTMMHM YJE€HAMH KOMAaH[bl, OLICHUBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

NHNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kuacce oOyyarouiuiicss MOJYYUT CIEIYyIOIINE
MPEAMETHBIC PE3yJIbTaThl IO OTACIBHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOr0 aHaIU3a»:

Yucjia ¥ BBIYUCTICHUSA

cBOOOHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas JApoOb, MPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPalMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIBLHOIO YHCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl PEIICHUs NPUKIAAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIKEHHBIC BRIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKHUIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



cBOOOJIHO OMNEpUPOBATHh TMOHATHUEM: CTEMEHb C MEJIbIM IOKa3aTeseM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJIHO OIEPUPOBATH MMOHSATUEM: CTEIIEHD C PAIMOHAIBHBIM [TOKa3aTeNIEM;

cBOOOJIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M ApKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABECHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPHUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IepeMEeHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CBOOOJIHO ONEpUpOBAaTh MOHATUSMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENEIUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPEACIIUTENIN Uil PELIEHUs CUCTEMBl JIMHEWHBIX YpPAaBHEHMW,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMbI JJUHEHHBIX YPABHEHUH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
MHTEPIIPETUPOBATH MMOJTYUYECHHBIN pPE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAKEHUHN, COJEPIKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCIOJIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKECHUI;

cBOOOHO OMNEpUPOBATH MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMuyuecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIBHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh HEoOXOoAuMble  (OpMyJbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEI0BATh
IOCTPOEHHBIE MOJEIIU C UCIIOJIb30BAHUEM allllapara aareopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHMS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIMHU, KOMHOO3UIMSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTPeoOpa3oBaHus rpauKoB (PyHKIUI;

CcBOOO/IHO OINEPUPOBaTh MOHATUSAMU: OOJACTH OIpPENETCHHUS U MHOMXECTBO
3HaYeHUHN QPYHKINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepPUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJblIee M HauUMEHbLIee 3HaueHWe (YHKIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHbIM U
HeabIM ToKa3zareneM, rpa@uk CTeNeHHOW (YHKUMU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENEeHH C
HaTypaJbHbIM I10Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBa M rpauKH, HCIOJb30BATh MX TpapUKH [JIis pELIeHUs
YPaBHEHUH;

CBOOOZIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieIeHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA JJI1  MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJay U3 APYruX y4eOHBIX MPEIMETOB M pealbHOU
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCUIMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PELIEHUs peajbHBbIX 3aJad IPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIO0BATENBLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZIOBATEIbHOCTEH, MOHOTOHHBIE M OTpPaHUYEHHBIC TOCIEI0BATEIBHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpPUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAs Ha OTPE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 1715 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOIHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOMHO  OMEpHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 3a]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATUSMU: OIpEAeTIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEILCTBO, PABHOCHIIBHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oO0y4aromuics TOJYYUT CIETYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsa v BBIYMCJICHUSA:

CBOOOJIHO OMNEpUPOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanibHBIX uMcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

cBOOOMIHO OMEpUpPOBATh TMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIC YUCIIA B PA3IMUHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOIHO ONEpUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHIECKUE ONepalii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MOKa3aTeIbHBIC H
JorapuMUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHSITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coAepKalye MOIYJA U TapaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3a]1a4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJIEIM C UCIIOJb30BAaHUEM almapara ajreophl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJbTAT.

DYyHKIUMN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUN C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (hYHKIIHIA;

CTPOUTH TEOMETpPUYECKHEe oO0pa3bl YpaBHEHUW U  HEPABEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHkmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mateMaTH4eCKOro aHaJIU3a:

WCITIOJIH30BATh MPOU3BOIHYIO JIJISl HCCIIEIOBAaHUS (YHKIIMA HA MOHOTOHHOCTH
Y OKCTPEMYMBI,

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHOU Ha
OTpE3KE;

WCMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXJICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAOHBIX, B TOM 4YHUCIE€ COLUHAIbHO-d)KOHOMUYECKMX, 3ajadax, st
OTIPEJICNICHUS] CKOPOCTH W YCKOPEHHUsSl TpoIllecca, 3aJaHHOrO (POpMYJION WU
rpaduKom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpain no popmyne Herotona-JleliOnua;

HaXOJUTh IUIOLIA/IU THIOCKUX (UTYp M 0OBEMBI TEJ C TOMOIIBIO HHTETPAaa;

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TMpHUMEpe
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Konrpoabubie IIpakTuyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
P3LWL
MHOKeCTBO JeHCTBUTENIBHBIX YHCEL. https://resh.edu.ru/
Muorowiensl. PanimoHanbHble ypaBHEHHS U Skysmart
1 . 24 1 https://edu.skysmart.ru
HepaBeHCTBa. CUCTEMBI IMHEUHBIX OUNU
YpaBHEHHUH https://fipi.ru
PaW
https://resh.edu.ru/
) Oyukuuu v rpadpuku. CreneHHas GyHKIMS C 12 | Skysmart
LIEJIBIM TTOKa3aTeJIeM https://edu.skysmart.ru
OUMNn
https://fipi.ru/
P3ILWL
https://resh.edu.ru/
3 ApudpmeTnueckuii KOpeHb N-0i CTEIEHH. 15 | Skysmart
HppaumonaibHble ypaBHEHUS https://edu.skysmart.ru
onnn
https://fipi.ru/
P3LU
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1 https://resh.edu.ru/

YpaBHEHUSA

Skysmart
https://edu.skysmart.ru




OUMN
https://fipi.ru/

Jlorapupmuueckas GyHKIIHS.
Jlorapudmuueckue ypaBHEHUS

TpuronomeTpudeckue BoIpaKeHUs U
ypaBHEHUSA

18

22

PoWW
https://resh.edu.ru/
Skysmart
https://edu.skysmart.ru
onnu

https://fipi.ru/

P3LU
https://resh.edu.ru/
Skysmart
https://edu.skysmart.ru
DPUMNU

https://fipi.ru/

IlocnenoBaTeabHOCTH U nporpeccuun

10

PoOLU
https://resh.edu.ru/
Skysmart
https://edu.skysmart.ru
onnn

https://fipi.ru/

HenpepriBabie pynkuu. [IponsBoanas

[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL
3HAHUH

20

PaLW
https://resh.edu.ru/
Skysmart
https://edu.skysmart.ru
onnn

https://fipi.ru/

P3LL
https://resh.edu.ru/
Skysmart
https://edu.skysmart.ru




OUMN
https://fipi.ru/
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11 KJIACC

Ne
n/n

HaumeHnoBanue pa3aesioB 1 TeM
NPOrpaMMblI

KoauuecTBO 4acoB

Bcero
padoThI

KoHTpoJibHbIe

IIpakTH4eckue
padoThI

DJIEeKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

HccnenoBanne QyHKIMIA ¢ TOMOIIBIO
MPOU3BOIHOM

IlepBooOpazHas 1 HHTETpa

I'paduku TpUroHOMETpHUECKUX (DYHKIIUH.
Tpuronomerpruyeckue HepaBeHCTBA

WppaumnonanbHble, NOKa3aTeIbHbIE U
norapu(MuIecKue HEpaBEeHCTBA

22 1

12 1

14 1

24 1

POIII

https://resh.edu.ru/
Skysmart

https://edu.skysmart.ru
OUIIN

https://fipi.ru/

POIII
https://resh.edu.ru/
Skysmart
https://edu.skysmart.ru
OUIIN

https://fipi.ru/

POIII
https://resh.edu.ru/
Skysmart
https://edu.skysmart.ru
OUTIN

https://fipi.ru/

POIII
https://resh.edu.ru/
Skysmart
https://edu.skysmart.ru




5 KomMmiuiekcHble yncia

10

OUITN
https://fipi.ru/
PoOII
https://resh.edu.ru/

6 Hatypanbnble u 1iesble uncna

10

POIII
https://resh.edu.ru/
Skysmart
https://edu.skysmart.ru
OUIIN

https://fipi.ru/

Cucremsl pallMOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHUH

8 3amauu ¢ napaMeTrpaMu

12

16

POl
https://resh.edu.ru/
Skysmart
https://edu.skysmart.ru
OUIIN

https://fipi.ru/

PoOII
https://resh.edu.ru/

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A
3HAHUH

16

POIII
https://resh.edu.ru/
Skysmart
https://edu.skysmart.ru
OUTIN

https://fipi.ru/
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
/i Tema ypoka Beero Kontpoabnbie IIpakTuyeckue 06pAI0BATEIBHELE
padoThI padoThI pecypes:
| MHOX€eCTBO, Olepaluy HaJ MHOKECTBAMU U | POIII
UX CBOICTBA https://resh.edu.ru/
. PolI
2 Juarpammsl Diinepa-Benna 1 https://resh.edu.ru/
3 IIprMeHeHne TEOPETUKO-MHOKECTBEHHOTO 1 PolI
arnapara Jjis peueHus 3aaaqy https://resh.edu.ru/
Panmonaneueie yncna. OOBIKHOBEHHBIC U POII
4 JECSATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEYHbBIE 1 https://resh.edu.ru/
NEePUOANYECKHE TPOOH
Panmonaneueie yncna. OOBIKHOBEHHBIEC U
5 JECSITUUHbIE TPOOH, MPOLIEHTHI, OECKOHEUHbIE 1
MePUOIUUECKHE TPOOH
6 [Tpumenenue apobeli U MPOICHTOB IS | POII
pelIeHns MPUKIaJIHbIX 3a1a4 https://resh.edu.ru/
7 [TpumeHeHnue apoOei u MPOLEHTOB s |
pelIeHs TPUKIaJAHbIX 3a7a4
g [evictBuTenbHbie yncna. ParmonanbHbie U I POIII
UppaloHaJIbHbIE YHCIIa https://resh.edu.ru/
9 Apudmernueckre onepanum ¢ | POIII
JIEHCTBUTEIbHBIMU YU CIIAMH https://resh.edu.ru/
10 Mopynpe JENCTBUTEIBLHOTO YHUCIIA U €r0 1




CBOMCTBA

[IpubnnxEHHBIE BRIYUCIICHUS, IIPaBUIIA

11 POIII
OKpYIJICHUS, IIPUKHJIKA U OLICHKA pe3yJIbTaTa
pyL N P pe3y https://resh.edu.ru/
BBIUMCIICHUN
OcCHOBHBIE METO/IbI PELLIEHNUS LENbIX U PII
12 IpOOHO-PALIMOHAIBHBIX YPAaBHEHUN U
P P P https://resh.edu.ru/
HEPABEHCTB
OcCHOBHBIE METO/IbI PELLICHNUS LENbIX U

13 IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB
OcHOBHBIE METO/IBI PELLIEHNUS LENbIX U

14 JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB
MHorowieHsl OT OJHON MEPEMEHHOM. POII

15 JlenieHne MHOTo4I€Ha HAa MHOTOUJIEH C

https://resh.edu.ru/
octaTtkoM. Teopema besy
MHorouseHs! ¢ HeabIMi K03 pUIneHTaMu. POIII
16
Teopema Buera https://resh.edu.ru/
. . POIII
17 Pemenne cucreM TMHENHBIX YpaBHEHUN
https://resh.edu.ru/

18 Pelienne cucreM TUHENHBIX YpaBHEHUN
Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.

19 Onpenenurens MaTpulpl 2X2, ero POII
FeOMETPUUYECKUN CMBICT U CBOMCTBA; https://resh.edu.ru/
BBIUMCJIEHUE €r0 3HAYCHUS
Onpenennurens MaTpULbl 2X2, €ro

20 T€OMETPHUUYECKHI CMBICIT Y CBOMCTBA;

BBIYHMCIICHHUEC €TI0 3HAYCHHUA




)1 [IpumeHenue onpeaeauTens Jis pereHus POII

CUCTEMBI JINHEWHBIX YPaBHEHUN https://resh.edu.ru/
” Pelienue npukiIaiHbIX 3a/1a4 ¢ MOMOIIBIO POII

CHCTEMbI JINHEHHBIX YpPaBHEHUM https://resh.edu.ru/
3 Pemienne HpI/IKiIaI[HbIX 3a/1a4y CUHOMOH.[BIO

CHUCTEMBI JINHEUHBIX YPAaBHEHHI

KoHnTtposbHas padota: "PanronanbHbie
24 ypaBHEHHUs U HepaBeHCTBA. CrcTeMbl

JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIOCOOBI 3a/1aHus QYHKIUH. POII
25 g;?iﬁ; oOparnbie ¢pyHkiuu. Kommnosumus https://resh.edu.ru/
26 I'paduk dpyHkumu. DnemMeHTapHbIe POIII

npeoOpazoBanus rpadukoB QyHKIUH https://resh.edu.ru/
- O6JIaCTI>VOHpeIl€JIeHI/I§ Y MHOKECTBO POII

3HAYCHU I k. Hynm KITUH.

HpOMemyT(iIZIHmfaK noc}Tloquc):Z:au hutps://resh.edu.ru/
s ‘rl[éTHHe U HEYETHBIE (byHKuEH. POII

€pUOJINYECKHE kiuu. [TpomexyTku

MOEOTEHHOCTH q)(f,f;ul;n P yt https://resh.edu.ru/

MakcuMyMbl 1 MUHUMYMBI (DYHKITHH. POII
29 Haubonpiiee u HauMeHbllee 3HAaUCHHE

(pYHKIIHH Ha TPOMEsKYTKe https://resh.edu.ru/
30 Jlunelinas, kBagpaTudHas u JpoOHO- POIII

AuHenHas QyHKIH https://resh.edu.ru/
31 DJIeMEHTapHOE UCCIIEIOBAHUE U TTOCTPOCHUE POIII

rpadukoB 3TuX QyHKUINN https://resh.edu.ru/
32 DJIEMEHTapHOE UCCIIEJOBAHUE U MTOCTPOEHUE




rpaduKoB ATUX QYHKIIUNA

13 Crenens c 1eJIbIM TTOKa3areneM. bunom PolI
Hprotona https://resh.edu.ru/
34 Crenens c 11eJIbIM TTOKa3areneM. bunom
Herorona
35 CrenenHast GyHKIHS C HATYPAJIbHBIM U POII
1eJIbIM MoKa3atesneM. E€ cBoiicTBa u rpaduk https://resh.edu.ru/
36 KonTtponpsnas pabdora: "Crenennas GpyHKIus.
E€ cBoiicTBa u rpadux"
37 Apudmerndeckuii KOpeHb HaTypaTbHOU POIII
CTEINEHU U ero CBOMCTBA https://resh.edu.ru/
18 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTEIEHU U €ro CBOMCTBA
39 [IpeoGpa3oBaHus YUCIOBBIX BbIPAXKEHUH, POIII
CoJEpIKaIlIMX CTEIIEHU U KOPHU https://resh.edu.ru/
40 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHU,
COJIepKaliX CTENEHU U KOPHU
41 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA,
CoJIepXalIiX CTEIIEHU U KOPHU
Uppanmonanbusie ypaBHeHHs. OCHOBHBIE PO
42 ;/ISZEE;E;HIGHHSI VIPPALHOHAIIBHBX https://resh.edu.ru/
HppaunonaneHble ypaBHeHUs. OCHOBHBIE
43 METO/IbI PEIICHHS UpPaAIMOHATBHBIX
ypaBHEHUU
Uppanmonanbubsie ypaBHeHHsl. OCHOBHBIE
44 METO/IbI PELIECHUS UPPALMOHAIBHBIX

ypaBHEHUU




PaBHOCHIEHEIC MNEPEXO0abl B pCICHUA

POIII

45 .
UPPALMOHATIbHBIX YPABHEHUM https://resh.edu.ru/
46 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
UPPALMOHAIIBHBIX YPABHECHUN
47 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHATIbHBIX YPABHEHUM
43 PaBHOCHIIBHBIE ITEPEXOABI B PELICHUH
UPPALMOHATIBLHBIX YPABHEHUM
CaotiicTBa U rpaduK KOpHSI n-Ol CTEMEHH KaK POII
49 (GyHKLIMU 0OpaTHOM CTENEHH C HATypaJIbHbIM https://resh.edu.ru/
II0Ka3aTesneM
CgoiicTBa u rpaduk KOpHS N-0if CTENEHN KaK
50 (GYHKIIM 00paTHOW CTENICHH ¢ HATypPaIbHBIM
II0Ka3aTesneM
KonTtponpHast padora: "CBolicTBa 1 rpadux
51 KOpHs n-oM creneHu. MppannoHanbHbie
ypaBHEeHHUA"
57 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENeM U €€ POIII
CBOMCTBa https://resh.edu.ru/
53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENeM U €€
CBOMCTBa
54 CremneHsb ¢ palluOHATBLHBIM [TOKA3aTeNeM U e€
CBOMCTBA
[Toxa3zatenbHast QpyHKIMS, €€ CBOMCTBA U POIII
55
rpadux https://resh.edu.ru/
56 Hcnonws3oBanue rpadpuka QyHKIUN A5
pellIeHusl ypaBHEHUI
57 Hcnonk3oBanue rpadpuka QyHKIUN A5




pelieHusi ypaBHEHUM

53 [loka3arenbHble ypaBHeHUs. OCHOBHbBIE POIII

METO/IbI PEIICHUS MTOKA3aTeIbHBIX YPaBHECHUH https://resh.edu.ru/
59 [loka3arenbHble ypaBHeHUs. OCHOBHBIE

METO/Ibl PEILIEHNUS IOKA3aTENIbHbIX YPaBHEHUN
60 [Toka3arenbHble ypaBHeHMs. OCHOBHBIE

METO/IbI pEeIIEHUs T0KA3aTeNIbHBIX YpaBHEHHH

KonTtponpnas pabdora: "[lokazarensHas
01 ¢ynkuus. [TokazarenbHble ypaBHeHUs"

POIII
62 Jlorapudwm gucia. CBoiicTBa orapugma httos://resh.edu.ru/
ps://resh.edu.ru
orapu¢m uucna. CpoiicTa jorapupma
63 JI C
64 Jlorapudm umncna. CoiicTBa Jorapudpma
POIII
65 JlecaTuuHble U HaTypaJibHbIE JTOTapH(pMbI httos://resh.edu.ru/
ps://resh.edu.ru
€CSTUYHbIE U HAaTypaJIbHbIE JIOTapU(PMBI

66 Y
67 [Ipeo6pa3oBanue BbIpaxeHH, coaepKalux POIII

aorapudmsl https://resh.edu.ru/
63 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX

norapudmbl
69 [Ipeo6pa3oBanue BbIpaxeHH, copepKalux

aorapu@msl
70 Jlorapudmrueckas GyHKIUA, €€ CBOWCTBA U PolI

rpaduk https://resh.edu.ru/
71 Jlorapugmuueckas pyHKIuUs, €€ CBOHCTBA U

rpadux
72 Hcnonk3oBanue rpadpuka QyHKIUN A5




73

pelieHusi ypaBHEHUM

Hcnonp3oBanue rpaduka QyHKINH 115
pelieHusi ypaBHEHUM

POII
https://resh.edu.ru/

74

75

76

77

Jlorapugmuueckue ypaBHeHus. OCHOBHBIE
METO/BI peIIeHUs Torapu(HMUIECKUX
ypaBHEHU U

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/BI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHUI

Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE
METO/bI pelieHus JJorapu(PMUIECKUX
YpaBHEHUU

PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUT
jorapu(pMHUUECKUX ypaBHEHHMA

PoOII
https://resh.edu.ru/

POIII
https://resh.edu.ru/

78

79

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHM
Konrtponsnas pabora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUS"

80

CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHUCIIOBOT'O apryMEHTa

POIII
https://resh.edu.ru/

81

82

CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apr'yMEHTa

ApKCUHYC, apKKOCUHYC U apKTaHI€HC
YKCIIOBOTO apryMeHTa

POIII
https://resh.edu.ru/

83

ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHUCJIOBOTO ApryMEHTa

84

Tpuronomerpudeckast OKpyKHOCTb,
ONpeIeTIEHUE TPUTOHOMETPHUUECKUX

POIII
https://resh.edu.ru/




(GyHKIMI YUCIOBOTO apryMeHTa

TpuronomeTrpuueckas OKpyKHOCTb,

85 OnpeaeIieHue TPUrOHOMETPUYECKHUX 1 PO
(YHKIMi HHCIOBONO apryMeHTa https://resh.edu.ru/
POIII
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 https://resh.edu.ru/
87 OCHOBHBIE TPUTOHOMETpUUYECKHE (POPMYIIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
89 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1
90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX | POIII
BBIPKEHUI https://resh.edu.ru/
01 Hpeo6pa3033aHHe TPUTOHOMETPUUECKUX |
BBIpKEHU I
9 Hp606pa30338.HI/Ie TPUTOHOMETPUUYECKHX |
BbIp)KEHUI
93 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKHUX 1
BBIpKEHU I
94 Pemenne TpuroHoMeTpuUECKMX ypaBHEHUN 1 PO
https://resh.edu.ru/
95 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1
96 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1
97 Penienne TpUroHOMETPUUECKUX YPaBHEHHH 1
98 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
99 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1
100 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
101 KonTponbhas pabota: |

"TpUrOHOMETPUYECKUE BBIPAKEHUS U




TPUTOHOMETPUYECKUE ypaBHEHUS"

ITocmemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS

102 rocjienoBareibHocTel. Meton POt
B https://resh.edu.ru/
MaTEMaTHYECKON UHIYKIUU
MOHOTOHHBIE 1 OTPAaHUYEHHBIE POIII
103 MoCJIeI0BaTeIbHOCTH. VIcTOopus aHanm3a
https://resh.edu.ru/
0OECKOHEYHO MaJIbIX
POIII
104 Apudmerndeckast mporpeccus https://resh.edu.ru/
105 ['eomeTpuyeckas nporpeccus PO
https://resh.edu.ru/
106 beckoHeuyHO yObIBaroIasi reOMEeTpUIeCcKast POIII
nporpeccust https://resh.edu.ru/
107 CymMma 6eckoHeuHO yObIBaroIei POIII
FE€OMETPUUECKOMN MPOTrPECCUU https://resh.edu.ru/
108 JIMHENHBIN U DKCIOHEHMAIIBHBIN POCT. PolI
Yucno e. DopMyna CIOKHBIX ITPOLEHTOB https://resh.edu.ru/
109 JIMHENHBIN U SKCHOHEHIMAIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB
110 Hcrnonbs3oBaHKe NPOTpeCCUu Il peLIeHUs POIII
peanbHBIX 3a/1a4 MPUKJIAAHOTO XapaKkTepa https://resh.edu.ru/
11 Konrtponsnas pabora: "[locienoBarenbHocTH
U Iporpeccun”
. POIII
112 HenpepriBHble QYHKIIMN U UX CBOWCTBA https:/resh.edu.ru/
113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB POIII
byHKIII https://resh.edu.ru/
114 CpoiicTBa (h)yHKIMI HENPEPHIBHBIX HA




OTpe3Ke

115 CoiicTBa (hyHKIMI HEPEPHIBHBIX HA POIII

OTpE3Ke https://resh.edu.ru/
116 Merozn MHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB
117 Meto 1 MHTEpBaJIOB JIsl PEIICHUSI HEPABEHCTB PO

https://resh.edu.ru/

118 Meroza MHTEPBAJIOB VISl PELIECHUS] HEPABEHCTB
119 [IpumMeHeHre CBOMCTB HENIPEPBIBHBIX PolI

byHKIMH 15 perenust 3a1a4 https://resh.edu.ru/
120 [IprMeHeHne CBOMCTB HENPEPBIBHBIX

GbyHKIMH 115 perenust 3a1a4
121 [lepBas u BTOpast npou3BOIHBIC PYHKIUU
122 Ornpenenenne, reOMETPUUECKHUI CMBICT PolI

MIPOU3BOIHOM https://resh.edu.ru/
123 OnpeneneHHUe, (U3HYECKUN CMBICIT

IIPOU3BOTHON
124 VYpaBHeHMEe KacaTeabHOU K rpaduky POIII

byHKITUN https://resh.edu.ru/
125 YpaBHeHUEe KacaTebHOU K TpaduKy POIII

byHKIIIHN https://resh.edu.ru/
126 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIA
127 [IpousBoaHbIE IIeMEHTAPHBIX (HYHKIUN Et?;? Jresh.eduru/
128 [IponsBoHas cyMMBI, IPOU3BEACHUS, POIII

YaCTHOTO M KOMITO3UIIUU (DYHKITUI https://resh.edu.ru/
129 [TpousBogHasi CyMMBI, TPOU3BEACHNUS,

YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI




HpOI/ISBOILHaH CYMMEI, ITPOU3BCACHUA,

130 . 1
YaCTHOTO ¥ KOMITO3HUIIUU (HYHKITUI
131 Kontposbnas padora: "[IponsBoanas” 1 1
132 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS | POIII
3HaHui: "YpaBHeHus" https://resh.edu.ru/
133 [ToBTOpEHME, 0000IIEHUE, CHCTEMATH3 AL | POII
3HaHui: "OyHKIMN" https://resh.edu.ru/
134 Wrorosas koHTpoJsibHasA paboTa 1 1
135 HroroBast KoHTpoIbHAs paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AINS 1 POIII
3HAHUM https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

IIpakTHYeckue
padoThI

IIpuMeHeHne MPOU3BOIHOMN K UCCIIEN0BAHUIO
(GyHKIMH HAa MOHOTOHHOCTB M SKCTPEMYMBI

POIII
https://resh.edu.ru/

IIpumeHneHne MpONU3BOJIHON K HCCIIEI0BAHUIO
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
IIpumeHneHne MPONU3BOJIHON K HCCIIEI0BAHUIO
(GyHKIMN HAa MOHOTOHHOCTb U 9KCTPEMYMBI

[IpuMeHeHne MPON3BOIHOM K UCCIIEN0BAHUIO
(GbyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI

IIpumeHneHne MpON3BOJHON K HCCIIEI0BAHUIO
(yHKIIMI HAa MOHOTOHHOCTB M 9KCTPEMYMBbI
IIpumeHeHne MPON3BOIHON K HCCIIEI0BAHUIO
(GyHKIMNA HAa MOHOTOHHOCTB U 9KCTPEMYMBI

POLI
https://resh.edu.ru/

Haxoxaenne HaubosbIIero 1 HAMMEHbILIETO
3HAYEHUS HENPEepbIBHOM (PyHKINU Ha
OTpE3Ke

10

Haxoxaenne HaubosbIIero 1 HAMMEHbILIETO
3HAYEHUS HENPEepbIBHOM (PyHKINU Ha
OTpe3Ke

Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
3HA4YeHHUs1 HeTPEPhIBHOHN (PyHKIIMM Ha
OTpe3Ke

HaxoxnaeHnue HaMOOJIBIIEr0 ¥ HAUMEHBIIIETO

POLI
https://resh.edu.ru/




11

3HAYEHUS HEMPEPbIBHOM (PyHKUIMU HA
OTpe3Ke
Haxoxzaenue HaubosbI1ero 1 HaMMEHbILIETO

3HAYEHUS HEMPEPbIBHOM (PyHKUIMU HA
OTpe3Ke

PoOII
https://resh.edu.ru/

12

Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3HA4YEeHUs1 HeTPEPHIBHOHN (pyHKIIMH Ha
OTpe3Ke

13

14

15

16

17

[IpuMeHeHne Mpon3BOIHOMN IS
HaXO0XJACHUS HaWIYy4dIlero peleHus B
MIPUKJIAHBIX 3a]ja4ax

[IpuMeHeHne MpOU3BOTHOM /ISt
HaxO0>KJICHUSI HAMJTYYILEro PEIIeHUs B
MPUKJIATHBIX 3a/1a4ax

[Ipumenenue npou3BOIHOMN ISt
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIOi UITH
rpaduxkom

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITH
rpaduKom

Kommosurus ¢hyHkImit

POII
https://resh.edu.ru/

POLI
https://resh.edu.ru/

PoII
https://resh.edu.ru/

18
19

Komnozunus ¢yHkimit

Kommosurus ¢hyHkImit

20

I'eomeTpuueckue o6pas3sl ypaBHEHUH Ha
KOOPJMHATHOM TIOCKOCTH

POII
https://resh.edu.ru/




['eomerpuueckue 0Opas3bl ypaBHEHUN Ha

21 KOOPAMHATHOM INIOCKOCTH
” Kontponbnas padota: "UccnenoBanue
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOIHOM"
3 [TepBooOpazHas, OCHOBHOE CBOMCTBO PoII
1€pBOOOPA3HBIX https://resh.edu.ru/
24 [TepBooOpasHbIe AeMEHTAPHBIX (YHKIIHA. POII
[IpaBuia HaX0XKICHHUS IEPBOOOPAZHBIX https://resh.edu.ru/
)5 IlepBooOpazHble y1eMEHTAPHBIX (DYHKIUH.
[IpaBuia HaX0XKICHHSI IEPBOOOPA3HBIX
26 NHuterpai. I'eoMeTpru4ecKnid CMBICI
UHTErpana
7 Brrunciienue onpenes€HHOro HHTErpasa o PoII
dbopmyne Hetotona-Jleitonuia https://resh.edu.ru/
)3 Brruncnenue onpenenéHHOro HHTerpaa mo
dbopmyne Hetotona-Jleitoaua
29 [IpuMeHeHne nHTErpaa Juisi HaXOXKIACHUS PoOII
iouaiel IIoCKux Guryp https://resh.edu.ru/
30 IIpumeHeHne nHTErpana s HaxoKIACHUS
00BbEMOB reOMETPUYECKUX TeT
31 [Ipumeps! pemennii qudpepeHnaIbHbIX PoOII
ypaBHEHUH https://resh.edu.ru/
1 [Ipumeps! pemenuit guddepeHInaIbHbIX
YpaBHEHU
MatemaTnueckoe MOJEINPOBAHUE PEATIBHBIX
33 MIPOIIECCOB C MOMOILBIO AP PepeHIIHaTbHBIX
YpaBHEHUU
34 KonrtponsHas padora: "[leppooOpazHas u




uHTerpan’

35 Tpuronomerpuueckue GyHKIUH, UX POl
CBOICTBa U rpaduku https://resh.edu.ru/
36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu
37 Tpuronomerpuueckue GyHKIUH, UX
CBOMWCTBA U IrpapuKu
18 Tpuronomerpuieckue GyHKIUH, UX
CBOMWCTBA U Irpap KU
39 Tpuronomerpuieckne GyHKIUH, UX
CBOWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUUYECKUX POII
40 YpaBHEHUH C IOMOLIBIO
. https://resh.edu.ru/
TPUTOHOMETPUUYECKON OKPYKHOCTH P
OT100p KOpHEH TPUTOHOMETPUUYECKUX
41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKUX
42 YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX
43 YPaBHEHUH € MOMOUIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
POLI
44 Pemennie TpUroHOMETPUUECKUX HEPABEHCTB
https://resh.edu.ru/
45 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB
46 Pemenne TpuroHoMeTpU4ECKUX HEPABEHCTB
47 Pemennie TpUroHOMETPUUECKUX HEPABEHCTB




Kontponbnas padota: "['paduku

48 TPUTOHOMETPHUYECKUX (DYHKLIUH.
Tpuronomerpuyeckue HepaBeHCTBA"
49 OCHOBHBIE METO/BI PELICHUS POIII
MOKa3aTeJIbHbIX HEPABEHCTB https://resh.edu.ru/
50 OCHOBHBIE METO/BI PELLIEHUS
[10Ka3aTeIbHbIX HEPABEHCTB
51 OCHOBHBIE METO/BI PELLIEHUS
[I0Ka3aTeIbHbIX HEPABEHCTB
57 OCHOBHbBIE METO/IbI PEeILICHUS
[OKa3aTeJIbHbIX HEPABEHCTB
53 OcHOBHBIE METO/BI PELLICHUS POII
Jorapu(pMHUUECKUX HEPABEHCTB https://resh.edu.ru/
54 OCHOBHbBIE METO/IbI PEeILICHUS
norapuMUIECKUX HEPABEHCTB
55 OCHOBHBIE METOBI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB
56 OCHOBHBIE METO/BI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB
57 OCHOBHBIE METOBI PELLIEHUS POl
HppalMOHATIbHBIX HEPABEHCTB https://resh.edu.ru/
53 OCHOBHBIE METOBI PEILIEHUS
MpPPaLMOHATIbHBIX HEPABEHCTB
59 OCHOBHBIE METOBI PELICHUS
HppalMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METOABI PELLIEHUS
UppalMOHATIbHBIX HEPABEHCTB
61 I'paduueckue MeTOIbI peLIeHUs POII




62

UppalMOHATIBHBIX YpaBHEHUI

I'padmyeckue MeToAbI pelieHUs
UppaIMOHAILHBIX YPaBHEHHHA

https://resh.edu.ru/

63

64

65

I'padmyeckue MeToAbI perieHUs
II0KA3aTENIbHBIX YPABHEHUM
I'padmueckue MeToabl pemeHus
MOKa3aTeIbHbIX HEPABEHCTB
I'paduueckue METOIbI peLICHUS
Jorapu()MUYECKUX ypaBHEHUI

POIII
https://resh.edu.ru/

POl
https://resh.edu.ru/

66

67

I'padmyueckue MeToabI pemieHUs
norapuMUIECKUX HEPABEHCTB

I'padmueckue MeToabl pemeHus
norapuMUUECKUX HEPABEHCTB

68

I'paduueckue METOIbI peLICHNUS
[OKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHUH

POl
https://resh.edu.ru/

69

I'paduueckue MeToabI pelIeHUs
MOKAa3aTeIbHBIX U JOrapu(pMUUECKUX
YpaBHEHUU

70

71

72

I'paduueckue MeTo bl peLIeHus
MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPaBEHCTB

I'paduueckue MeTO bl peLIeHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPABEHCTB

KonTponbnas pabora: "UppatnnonanbsHele,
noka3zaTesbHbIe U Jorapudmudeckue
HepaBeHCTBa"




KowmrmiekcHbie uncia. Anredpanyeckas v

73 POIII
TPUTOHOMETpHYECKasi (POPMBI 3arucu https://resh.edu.ru/
KOMILJIEKCHOT'O YHUCIIa
KowmrmiekcHbie uncna. Anredpanyeckas u

74 TpUrOHOMETpHUecKasi (pOPMBI 3arucu
KOMILJIEKCHOT'O YHCIIa

75 Apudmernueckre onepaum ¢ POl
KOMIIJIEKCHBIMHU YU CIaMU https://resh.edu.ru/

76 Apudmernueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMU

77 N300pakeHre KOMIUIEKCHBIX YUCell Ha
KOOP/AMHATHOH MJI0CKOCTH

78 N300paskeHre KOMIUIEKCHBIX YMCell Ha
KOOP/AMHATHOH MJI0CKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenu u3 POl
KOMILIEKCHOTO YHCTia https://resh.edu.ru/

20 ®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMIIJIEKCHOTO YHUCIIa
[IpumeHeHne KOMIUIEKCHBIX YHCEI JUIs

81 pemeHust GU3NYECKUX U FeOMETPUIECKUX
3a1a4

20 KonTponbnast padota: "KomiuiekcHbie
qucia"

POLI
83 HarypainbHsle u niensle yucia

https://resh.edu.ru/
84 HarypanbHsle u niensie yucna
25 [IpuMeHeHne NpU3HAKOB ASITUMOCTH LEIBIX PoII

YHUCCJI

https://resh.edu.ru/




HpI/IMeHeHI/Ie IIPHU3HAKOB ACIMMOCTHU LEIIBIX

86
qucel
27 [IpumeneHnne nNpu3HaKOB JETUMOCTH LIEJIBIX POIII
yucen: HOJl u HOK https://resh.edu.ru/
28 [IpumeHeHne NPU3HAKOB AETUMOCTHU LENbIX
gucen: HOJl u HOK
POII
29 [IpumeneHnue nNpu3HaKOB JETUMOCTH LIEJIBIX https://resh.edu.ru/
YKCeJl: OCTaTKU 110 MOAYJIIO
90 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IENbIX
YHCell: OCTaTKU MO0 MOAYITIO
[IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX POII
91 quces: aropuT™ EBknnia s permeHus https://resh.edu.ru/
3a/1a4 B LIEJIBIX YMCIIaxX
9 Kontponbnas pabota: "Teopust 1menbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.
93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIECTBUSA
Cucrema ¥ COBOKYITHOCTh YPaBHEHMIA.
94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIECTBUSA
95 OCHOBHBIE METO/bI PELIEHUSI CUCTEM U PoOII
COBOKYITHOCTEN pallMOHAIbHBIX YpaBHEHUN https://resh.edu.ru/
OCHOBHBIE METOBI PELLIEHUS CUCTEM U PIL
96 COBOKyl'IH(jCTeI/I UPPaLMOHATILHBIX https://resh.edu.ru/
ypaBHEHHI
97 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U POLI




98

COBOKYITHOCTEH MOKAa3aTeJbHBIX YpaBHEHUN

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTebHBIX YpaBHEHUI

https://resh.edu.ru/

99

100

101

102

103

104

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUI

[IpMeHeHne CUCTEM K PELICHHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 13
pa3nuYHbBIX 00JacTei HayKH U peallbHOM
YKU3HHU, UHTEPIIPETAIUS TTOJTYYCHHBIX
pe3yJIbTaToB

[IpuMeHeHMe crCcTeM K peleHUI0
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3
pa3nuyHbIX 00JacTeil HayKH U peabHOM
KU3HU, UHTEPIPETALUs OTYyYEHHBIX
pe3yabTaTOB

IIpMeHEeHNEe HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aJ]1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HayKH U peabHOM
KU3HU, UHTEPIPETALUS OTYyYECHHBIX
pe3yabTaTOB

KonrtponsHas pabdora: "Cucremsl
paloHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHeHHUN"

POIII
https://resh.edu.ru/

POLI
https://resh.edu.ru/

POLI
https://resh.edu.ru/




POLI

105 ParnmonanbsHble ypaBHEHUS ¢ TapaMeTpaMu https://resh.edu.ru/
106 ParnmonansHble HEpaBEeHCTBA C MapamMeTpaMu
107 PannoHaneHbIE CUCTEMBI € ITapaMeTPaMHu
108 HppanuoHaiibHble ypaBHEHU S, HEPABEHCTBA POII
C mapaMeTpamu https://resh.edu.ru/
109 WppatmonaibHble CUCTEMBI C TapaMeTpaMu
110 [Toka3arenbHble ypaBHEHHUs], HEPABEHCTBA C PoII
rnapaMmeTpamu https://resh.edu.ru/
111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMU
12 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA POl
C mapameTpaMu https://resh.edu.ru/
113 Jlorapudmudeckue CUCTEMBI ¢ ITapaMeTpaMu PO
https://resh.edu.ru/
114 TpuroHomeTpudecKue ypaBHEHHUS C POl
napameTpamu https://resh.edu.ru/
115 TpuronomeTpuueckre HEpaBeHCTBA C
napameTpamu
116 TpuroHomeTpruyecKue CUCTEMBI €
rnapameTpamu
[TocTpoenue u uccnenoBaHue
17 MaTeMaTUYECKUX MOJENIEN pealbHbIX POIII
CUTYallli C MOMOILBI YPAaBHEHUH C https://resh.edu.ru/

napameTpamu

118

[TocTtpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJENIEN peatbHbIX
CUTYyalllil C MOMOIIBIO CUCTEM YPABHEHHI C
napameTpamu




119

120

121

[TocTpoenue n nccnenoBanue
MaTeMaTUYECKUX MOJENIEN PeabHbIX
CUTYalHil C MOMOILBIO CUCTEM YPABHEHUH C
rapaMmeTpamu

Kontposnbnas padota: "3agauu ¢
napametrpamu"

[ToBTOpeHMEe, 06001IeHNE, CHCTEMAaTH3aIlUs
3HaHuii: "YpaBHeHus"

POIII
https://resh.edu.ru/

PoII
https://resh.edu.ru/

122

123

124

[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS
3HaHui: "YpaBHeHus"

IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIHS
3HaHui: "YpaBHenus. Cucremsl ypaBHeHU"
[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS
3HaHuii: "HepaBencrna"

POl
https://resh.edu.ru/

125

126

[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS
3HaHuii: "HepaBencrna"
[ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIlUs
3HaHui: "HepaBeHncrsa"

127

[ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

PoOII
https://resh.edu.ru/

128

129

[ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHuii: "[IponsBoanas u e€ npumeHeHue"
[ToBTOpeHme, 06001IeHNE, CCTEeMaTH3aIlUs
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

130

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHui: "MHTErpan u ero npuMeHeHue"

131

[ToBTOpeHmEe, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "Oyakun"

POII
https://resh.edu.ru/




[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL

132 - 1
3HaHui: "Oynkun"
133 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL |
3HaHui: "OyHkun"
134 HTorosas KOHTpOJIbHASA paboTa 1 1
135 Hrorosas koHTposbHAs paboTa 1 1
POII
https://resh.edu.ru/
136 [ToBTOpeHnue, 060061IeHNE, cUCTeMaTH3alus | Skysmart
3HaHUI https://edu.skysmart.ru
OUITN
https://fipi.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

Anrebpa u Hayasia Maremaruueckoro ananuza. Mep3isak A.I'. (10-11) (Yroyonénnerit). Mepansak
A.T'., Homuposckuii JI.A., [TomsikoB B.M./ [Tox pen. [Tononsckoro B.E. M3garenscTBO
«[Ipocsemenue»

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

1. Anrebpa u Havasia MaTeMaTudeckoro ananuza. 10 knacc. YrinyOneHHBIH YPOBEHBY.
MerToau4ueckoe Imocooue;

2. byuko E.B., Mep3nsik A.I'., Homuposckuii J[.A., [Tononckuit B.b., SIxup M.C.
«Maremartuka: anredpa U Hayaja MaTEMaTHUYECKOTO aHAIM3a»

3. Anrebpa u Hauana MareMaTudeckoro aHanuza. 11 kiacc. YrinyOneHHbIH ypOBEHbY.
MerTtoau4ueckoe IocoOue;

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
1. perryers.pd -Cuctema AUCTaHIIMOHHON MOATOTOBKU K EI'D o matematuke mutpus
['ymuna «PEITY EI'9»
2. alexlarin.net - [ToarotoBka k EI'D no marematuke. Caiit Jlapuna A.A.
3. http://www . fipi.ru/content/otkrytyy-bank-zadaniy-ege - ®enepanbHas ciyx0a 1o
Haa30py B chepe obpazoanus u Hayku @I'BHY OUIIN.
4. http://urokimatematiki.ru/ - mpe3eHTanuu, BUACOYPOKH U TECTHI IO MATEMATUKE
5. http://www.prosv.ru - caiit uzgatensctBa «lIpocsemenue» (pyopuka «MaremaTuka)
6. http:/www.drofa.ru -caiit uzgarenscra J[poda (pydopuka «MaTemaTHKa)
7. http://www.center.fio.ru/som - MeToAMYECKHE PEKOMEHIALIUU YIUTEIIO-IIPEIMETHUKY
(mpencTaBieHBbl BCE UIKOIbHBIE MPEIMETHI).
8. Matepuaisl A1 CaMOCTOSTENbHOM pa3paboTKu MPOoUIBHBIX P00 U aKTUBU3ALUN
npoiiecca o0yueHus B crapiieil mkone MHTEpHET pecypesl:
0. http://www.edu.ru - LlenTpanbHbIil 00pa3oBaTeNbHBIN TOPTaAI, COIEPKUT HOPMATHUBHBIE
JOKYMEHTbl MUHHUCTEPCTBA, CTaHAAPTHI, HH(OPMAIIHIO O
10.  mpoBeneHME SKCIIEPUMEHTA, CepBep MHPOPMAIIMOHHOMN Mojaep kKU EnuHoro
roCy/IapCTBEHHOTO YK3aMEHa.
11.  http://www.internet-scool.ru - caiitt UaTepHeT — mkosl u3narenscTsa [IpocsemnieHue.

VY4eOHbIH M1aH pa3paboTaH Ha OCHOBE (eiepaTbHOr0 6a3HUCHOTO

12.  ydebHOrO muaHa jyisi o01eo0Opa3oBaTenbHbIX YupexaeHuit PO u npencrasiser 001acTh
3HaHuil «Maremaruka». Ha caiite npencraBnensl MHTepHETYpOKHUIIOMaTEMaTHKE, BKJIIOYAIOT
noArotoBky caauu EI'D.

13.  http://www.legion.ru — cailtT uzgarenbcrBa «Jlernon»

14. http://www.intellectcentre.ru — caiiT u3marensctBa «MaTEIEKT-1{eHTP», TIE MOKHO
HaTH y4eOHO-TPEHUPOBOYHBIEC MATEPUAIIbI, IEMOHCTPAIIHOHHBIE

15. BepcuH, OaHK TPEHUPOBOYHBIX 33IaHUK C OTBETAMU, METOAMYECKUE PEKOMEHIAITUN 1

00pa3ibl pereHuni



16.  http://www.fipi.ru - mopran napopmannoHHoi noxnepxku EI'D
17. http://geometry2006.narod.ru— aBropckuii caiit B.A.CMupHOBa, /1€ MOKHO HalTH
pabouue TeTpaau Mo BBIIOJHEHUIO 3aaHuid 4 n9.
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