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MNOACHUTEJBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJsiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro oOIero oOpa3oBaHMS,
IOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYy4YaIOMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax paHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBaIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (OpMyIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHblll Kypc anreOpbsl U Hayajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY JJI YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJIECHUUHN pa3BUTUS SKOHOMHUKH U OOLIECTBEHHOMN KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLHUSIMU ainreOpbl M MaTEeMaTHMUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBAThb
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUHUU U PaCCyXJaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IlIeHHEe W KOHKPETH3allhio, a0CTparupoBaHUWE M aHAIOTUI0, (opMUpyeET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueOHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHalln3a» 00ydYarolluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
WHTEPHpPETAllMd  TOJIYYEHHBIX  pEUIeHWH, 3HAaKOMSTCA C  [pUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpPUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VYyebHblli Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIMAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 YYeOHbId Marepuan, CrnocoOCTBYIOLIUN
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaKk M dYepe3 crneuuduxky ydeOHOi
NEeATEeTbHOCTH, TpeOyIomed TMPOJOIKUTEIHPHOW KOHIIGHTpAIMd BHUMAHUSA,
CaMOCTOATEJIBHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3yJibTar.

B ocHoBe Mmeronukum oOydeHus anredpe M HayajlaM MaTeMaTH4eCKOro
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BbIIEJIEHBI CIEAYIOLIUE COAECPKATENBHO-METOAUYECKUE TuHUMU: «YHucna
U BbIUMCIIEHU», «DyHKUIMK U rpadukn», «YpaBHEHUs U HepaBeHCTBa», «Havana



MaTeMaTHYeCKOro aHanu3a», «MHoxkecTBa © Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANYECKHE JMHUM HW3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIAasCh HOBHIMH TEMaMH W pa3jaenamMu. JlaHHBIHA
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
CoJep>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka m apyrue. [lo Mepe Toro kak oOydaromuecs OBJIaJeBarOT BcE Oosee
IMIMPOKUM MATEMAaTHYSCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEpIICHCTBYETCSI YMEHHE CTPOMTh MATEMaTHYECKYI0 MOJENb pealbHON
CUTYaIluH, MPUMEHSITh 3HAHUS, TIOJYYCHHBIC IPU W3YYCHHH Y4eOHOTO Kypca, A
peIeHUsI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaToO Ha YPOBHE OCHOBHOIr0 00111er0 00pa3zoBanusi. Ha ypoBHe cpeiHero oo1iero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIONIMX B CEOS MCIOJIb30BAHUE PA3IMYHBIX
dbopMm 3amucu YHWCIa, yYMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUKCJICHHSI, OLIEHUBATh YUCIIOBBIC BBIPAXKECHHs, paboTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHH HA MHOYKECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iMYHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUN MOJIJICH pEeaNbHOTO MHUpA, HIMPOKO HCIOJIB3YIOTCS O00O0OIICHHE U
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pe3ynpTaTe OOyYalolIUecs OBJIAJCBAIOT PA3IMYHBIMU METOJAMU  PEIICHHUs
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepKalmx mapameTphl. [lodydeHHBIE YMEHHS IIMPOKO HCIOJB3YIOTCS MPH



UCCIIeIOBaHNH (DYHKIUH C TOMOIIBIO MPOU3BOJHOM, MPHU PELICHUHN MPHUKIAIHBIX
3a]a4 W 3a7a4 Ha HaXOXKJEHHE HaWOOJBIINX M HaWUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copep:karenbHas IMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacdy€Thl MO  ¢opMysnaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UPpAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAXKECHUM,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npemyaraetT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIUM U TpapuKu» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (DYHKIIMIA, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTuX Y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi ¢dopme: aHaTUTHYECKOU, Tpaduyeckoi M cioBecHOU. Ero msydenue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Hauvana MareMaTHyecKoro aHaliu3a IO3BOJISIET
CYILIECTBEHHO PACIIUPUTH KPYr KaK MAaTeMAaTHMYECKHX, TaK U MPUKJIAJAHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLIMMA, OMpEeAeNsaTh HMX HauOONbIIME W HAUMEHbIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpEHHUsI IpoleccoB. JlaHHas colep)KaresibHasl JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOJWTh HAWIY4YIIEE pPEUIEHWE B TMPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHYECKHX, 33/1a4ax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4YECKOTO
aHallM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMaTbHO-JIOTHUECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O



BBIIAIOIINXCST pe3yNbTaTaX, IMOJIYYCHHBIX B XOJ€ Pa3BUTUS MaTEMaTHUKU Kak
HAyKH, U 00 UX aBTOpax.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT HamOojee YHUBEPCAJIbHBIM S3BIK, OOBEIUHSIOUINI BCE pa3/esbl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKH U MCIOJIb30BATh €0 JJIsi BHIPAXKEHUS CBOMX MBICIIECH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKM CIIOCOOCTBYET pa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJICITUPOBAHMS, KOTOPHIC MPU3BAHbBI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENEH peaJbHbIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH C TMOMOIIbIO ammapara anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPEe3yJbTaToB. Takue
3aJlaHus BIUIETEHBI B KXKJIBIN U3 pa3/eloB MPOTPaMMBbI, TTOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh UM KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa u Hadyana
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wusydyenme ydeOHOTO Kypca «AnreOpa W Hadala MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXAHUE OBYUEHUA
10 KIIACC

Yucaa v BBIYMCICHUA

Panmonaneupie umcia. OOBIKHOBEHHBIE W JCCSATHUYHBIE IPOOH, MPOIICHTHI,
OeckoHeuHble mepuoanueckue npodu. I[lpumenenue npobeit W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMUHbIX OTPACIEH 3HAHUHN U PeabHOM )KU3HU.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudpmernueckue  onepauMu € JIEWCTBUTEIbHBIMU  4HclIaMd.  Moayib
JEUCTBUTEILHOTO YUCIIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHUS, PABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BIYMCICHHMN.

Crenenp ¢ 1nenslM  nokaszareneM. buHoM Herortona. Hcnonbs3oBanue
NOJXOAIIEeH (OPMBI 3aIIMCH IEHCTBUTENBHBIX YNCEN JJIS1 PELLICHUS TPAKTUUYECKUX
3a/1a4 U MPEIACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYPaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. JleciTuyHbIE U HATypaJIbHbBIC
JorapuMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymeHTa. ApPKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE YpaBHEHMS M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEHICHUS LEIbIX U APOOHO-PALMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB. MHOrO4YJICHbl OT OJHOW MNEpeMEeHHOW. JleneHne MHOTrodwieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMUA
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YHCIOBBIX BBIPAXKEHUHN, COJIEPXKAIINUX CTENIEHU U KOPHHU.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI peLIeHus
UPPALMOHATIBHBIX YPABHEHUIA.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHHS MOKa3aTEIbHBIX

YPaBHCHUU.
[IpeoOpa3zoBaHue BRIpaXKEHH, COACPIKAITIX JTOTAPUDMEI.
Jlorapupmuueckue YPaBHEHHS. OcHoBHbIE METO/IbI pelIeHus

Jorapu(pMUUECKUX YpaBHEHHIA.



OcHOBHBIC TPUTOHOMETPHUUCCKHEC bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIpAKEHUN. Pelienre TpuroHoMeTpuyeCcKuX ypaBHEHUM.

Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKHM CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX YypaBHEHUM. PelleHne NpUKIaIHBIX 3aJad € MOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanme TMOCTPOEHHOM MOJENU C
MTOMOIUIBIO MaTPHI] U ONPEICITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPEeanbHOM CUTyallUH C ITOMOUIBIO
YpaBHEHUN M HEpAaBEHCTB. [IprMeHEHHE ypaBHEHMII M HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JIacTed HAyKu WU pPEabHON
KU3HH.

DOyHKUMH U TPaPUuKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00parHbIe (QYHKIIHH.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIe 1 HeuéTHBIe GyHKIMU. [lepuoanueckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTHM (PyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢bynkunu. Hanbosnpiee n HauMeHbliee 3Ha4eHus1 QyHKIMHA Ha TPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-TMHEWHasT (DYHKUIMU. DIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CreneHHasi (pyHKLHS C HATYpaJbHBIM U II€NIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHU Kak (YHKIUKA OOpaTHOM
CTEINIEHU C HATYpaJIbHBIM [TOKA3aTEIIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonp3oBanue rpadukoB GyHKIHMA 71 pEIICHUs YpaBHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAIIbHBIE 3aBUCMMOCTH B pEATbHBIX MpPOLECcCaX | SBJICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIENOBaTENLHOCTEH. MeTton
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
MOCJEA0BATENBHOCTU. VICTOpHS BO3HMKHOBEHMSI MAaT€éMaTUUYECKOTO aHalIu3a Kak
aHanM3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast 1 reOMETpHUECcKas mporpeccur. beckoHeuHo yObIBaromast
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCITIOHEHIMAIbHBIN pocT. Hucno €. @opmyJia CI0KHBIX



MPOLEHTOB. VCronp30BaHWE MPOTPECCHM I PELICHUS PEANbHBIX 3aJad
MPUKJIAJHOTO XapaKTEpa.

HempepeiBHble (GYyHKIIMM W WX CBOWCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkumii. CBolcTBa (QYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [UJISl PELICHHUS HEPABEHCTB. [IprMeEHEHHE CBOWCTB HEMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mponsBoaHble GyHKIHH. OnpeneneHne, reOMETPUIECKUNA U
(bu3MYecKuil CMBICI TPOU3BOAHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIMH (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyi HajJ MHOXKECTBAMHW M WX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJIbHBIX IIPOLIECCOB MU SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIIEIACTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HammMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputMma EBkinuaa 1js pereHus
3a/1ay B LENbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpavueckass W TPUTOHOMETpUYECKas (QOpMBI
3allUCU KOMIUIEKCHOTO 4YHcia. ApudMeTndyeckue omnepanud ¢ KOMIUIEKCHBIMU
yuciaMu. M300pakeHue KOMILJIEKCHBIX YHCET Ha KOOPAMHATHOW TIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHHs U HEPABEHCTBA

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

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PenieHrne TpuroHoMeTpU4ECKUX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHUS T[OKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UPPAIMOHATIbHBIX, TIOKA3aTEIbHBIX U JIOTApU(PMHUECKUX YpaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumMeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEHICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3lIMyHbIX 00JacTel HAyKh M peabHOU
JKA3HU, UHTEPIIPETALNS [IOJYyYEHHBIX PE3YIIbTATOB.

DYyHKIUHN U TPAPUKH

I'paduk xommoszunuu GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpuyeckue GyHKIINH, UX CBOMCTBA U IPaPUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTrUX y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHajIu3a

[IpumeHeHne Mpou3BOAHON K UCCIEI0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxokneHue  HamOonblIero M HAUMMEHbBLIEro  3HauYeHUM
HEMPEePhIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXO0XKICHUS HAWIY4dIEero pElIEHUs B
NPUKIIAIHBIX 3a/adax, I ONpPEACIICHUS CKOPOCTH M YCKOPEHHMS Ipouecca,
3aJlaHHOTO (HhOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIEpBOOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaJIa. Brruncnenne
onpenenéHHoro uaTerpana no gopmyne Hetotona-Jleionua.

[TpumeHeHrne MHTErpaja A HAXOXKICHHUS IUIOIMIAZeH MJIOCKUX (GUryp u
00BEMOB T€OMETPUIECCKUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEeHUH. MartemaTuueckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOLECCOB C TOMOLIBI  AU(depeHIIuaTbHBIX
YPaBHEHHUM.



[VDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YyUaloIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TPaKIAaHCKOro oOIecTBa (BBIOOPHI, OMNPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTHU, YBOKECHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTUYECKOW IIKOJIBI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUWSA, dTUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAaKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEIbHOCThIO YYE€HOr0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOUYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, pacCyKICHUIN, BOCIPUUMYHNBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMUHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYyHdy, OCO3HAHWE IICHHOCTU TPYAOTIOOWs, HHTEpEC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  NESITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD



Oynymeid mnpodeccnrn W Ppearn30BBIBATH COOCTBEHHBIC JKHU3HCHHBIC IUIAHBI,
TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHIO U
caM000pa30BaHWI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HANPaBICHHOCTH;

7) IKOJIOTHYECKOT0 BOCIIUTAHMS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COIMAJIBHO-?)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapakTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
Ha TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHUM JUIsl penieHus 3ajgady B 00JacTu
OKpYXalolel cpefpl, IUIAHUPOBAaHUE TMOCTYNKOB W OIEHKM HMX BO3MOXKHBIX
MTOCJICJICTBUM TSI OKPY KAIOIEH CPEJIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH MW OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUE
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAaloB €€
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS ITUBUJIW3AIMH, OBJAJCHHE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh TPOCKTHYIO W HCCIEIOBATEIbCKYIO JIEATEIbHOCTh
WHUBUIyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIICCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXAy TMOHATHSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATHUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHWsI 1711 0000IIECHHS 1 CPAaBHEHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUSA:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh ApryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOIBI;



BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIMA ¢ yIETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMPOCHl KAaK HCCIEIOBATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MIPOBOJAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOT0 00bEKTa, SIBJICHNUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBJICHUSMH, IPOLECCAMU;

CaMOCTOSITeNIbHO (OpPMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3yJibTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOLIECCA, A TAKKE BBIABUIATH
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaumeii:

BBISIBIIATH Je(UIIATHI MHPOPMALIUU, JAHHBIX, HEOOXOIUMBIX JJi1 OTBETa Ha
BOIIPOC U JJIsl PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpPHPOBaTh HH(POPMAIINIO, TPEJCTABIATh €€ B pPa3IMUHbIX (PopMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHHBATh HaAEKHOCTD uH(popmaun 1o CaMOCTOSATENIbHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (hOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeassMu OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIpAXKAaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/1aud,
KOMMEHTHUPOBATH MMOJTYUYECHHBIN pe3yJIbTar;

B X0Ji€ 0OCYXXJICHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOM TEMBI,
npoOJieMbl, pelraeMoi 3ajadyu, BBICKA3bIBaTh HJCH, HAIlCJICHHBIE Ha TOUCK
pElIeHUs, COIMOCTaBIIATh CBOM CYXKACHUS C CYXICHUSIMHU APYIUX YYACTHHKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;



IIPEACTABIATh PE3YIbTAThl PELICHUS 33J1a4, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBIISATH ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCOO pelIeHUs ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh ~ HABBbIKAMU  IO3HABATEIBHOM  pediekcMM Kak  OCO3HAHUA
COBEpIIAEMbIX JCHCTBUM M MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CaMOINIPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPeIIeHHUs
MaTeMaTU4YECKOU 3aauH;

MPEABUIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPHU PEUICHUU 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBIACHIATH MPUUUHBI
JOCTIDKEHUSI WJIM HEIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsI 1eITEJIbHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl mpu pemeHun Y4eOHBIX 3a7ad, NPUHUMATh IIeJIb COBMECTHOU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacrpeneisirh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOLECC M Ppe3yJabTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOTHl W
KOOPAMHUPOBATh CBOU JEHUCTBHUS C JPYTMMH YJIEHAMH KOMAaH[IbI, OIICHUBAThH
Ka4ueCTBO CBOETO BKJaja B OOIIUIN MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce 0OydyarOIIMICA TOJYYUT CIIECAYIOIINE
MIPEIMETHBIC PE3yJIbTaThl IO OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATTU3ay:

Ywucsa v BBIYMCJICHUS:



cBOOOIHO OIEpPUPOBaTh MOHATUSMU: PAIMOHAIBHOE YHCIO, OCCKOHEYHas
nepuoAnyeckas ApoOb, TMPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U JICMCTBUTENIBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl ISl PELICHUS MPUKIAJHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATIbHOU KU3HU;

NPUMEHSATH MPUOIMKEHHBIE BBIYMCIICHUS, TpaBUila OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI ISl PELLICHUS
IIPAKTUYECKUX 3a/1a4 U [IPEJCTABIICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: ApUPMETHUECKUN KOPEHb HATypajabHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOIHO ONEpUpPOBaTh MOHATHUAMU: JIOTapU(PM UHCIa, JECITHUUHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTE€HC
YUCIJIOBOTO apTyMEHTA;

OIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATH MOHITHSMHU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIC YPABHEHUS U YPABHEHHUS-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIEHUs PAlMOHAIBHBIX U JApOOHO-
palMOHAJIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ] HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOUYJIEH ¢ IedbMH KO3 (ULIHMEeHTaMH, KOPHM MHOTOYJI€Ha, NPUMEHATH
JIeJIEHNEe MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPUPOBATH TMOHITHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHH,
MaTpula, ONPEACINUTENb MATPUIBI 2 X 2 W €ero TIeOMETPUYECKHU CMBICII,
UCITIOJI30BaTh CBOMICTBA ONpENENHTeNss 2 X 2 I BBIYMCIIEHHS €ro 3Ha4yeHus,
IIPUMEHATh ONPEACIIUTENIA Ul PELIEHUs CHUCTEMbl JIMHEHMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAIIMH C MOMOILIBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl U OIpPEACIMTEIIEH,
MHTEPIIPETUPOBATH MTOJTYyYECHHBIM PE3YyJIbTaT;

UCIIONIb30BaTh CBOMCTBA JIEHCTBUH C KOpHSAMHU [UJIsl TpeoOpa3oBaHuUs
BBIPAKEHNH;



BBITIOJTHATH MPE0OPa30BaHMS YHCIIOBBIX BBIPAKEHUH, COEPIKAIINX CTETICHH C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BATh CBOICTBa norapumMoB s npeodpazoBaHus
Jorapu(pMUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMEPUPOBATh MOHATUSIMH: HpPpAIMOHAIIbHBIC, MOKa3aTeJbHbIC U
JorapuMUYECKHE YPaBHEHHUS, HAXOIUTh UX PEIICHHSI C TIOMOIILI0 PABHOCHUIIBLHBIX
NEPEXO0/I0B MM OCYILECTBIISIS MPOBEPKY KOPHE;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHEe (HOpMYJIbI Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJIHO ONEpUpOBaTh MOHSITHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
MPUMEHATh  HeoOXoammble  (HOPMYJIBI  JIJIT  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUCCKNX YPaBHECHUMH;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIIEI0BATh
MOCTPOCHHBIE MOJICITU C MCIIOJIb30BAHUEM amapara aireOpsi.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (PYHKIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO O0OpaTHble (QYHKIUU, KoMMO3UIMs GyHKIUNA, Tpaduk QyHKIUH,
BBITIOJTHSTD dJIEMEHTApHBIC MTPeoOpa3zoBaHus TpapuKkoB PyHKIIHH;

cBOOOIHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIHH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMH, HauOoJblliee W HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
MIPOMEKYTKE;

CBOOOJHO OINEPUPOBATH MOHATHSIMH: CTENIEHHAs (DYHKIMSA C HATYypadbHBIM H
IeJIbIM TIOKa3aTeneM, rpaguk CTENmeHHOW (YHKIUU C HATypalbHBIM U IIEJIBIM
nokasatesieM, rpaduk KOpHS N-OW CTEemeHW Kak (DYHKIUH OOpaTHOM CTEMEeHU C
HATYpaJIbHBIM ITOKa3aTeleM;

OIepUpPOBaTh TOHATHSAMU: JIMHEHHAs, KBaJpaTWYHAs W JPOOHO-TMHCHHAsA
(GYHKITUH, BBITIOTHATH dJIEMEHTAPHOE MCCIIEA0BAaHNE U MIOCTPOCHUE UX TPAPUKOB;

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: TOKa3aTelIbHAas U JorapupMuyecKas
byHKIIMKA, UX CBOMCTBA M TpadUKH, MCIOIL30BATh MX TPAaQUKU JIS PEIICHUS
YPaBHEHHUI;

CBOOOJTHO OMNEPUPOBATH TMOHSTUSMHU: TPUTOHOMETPUYECKAS OKPYXKHOCTD,
OTIpEJICIICHNE TPUTOHOMETPUYECKUX (PYHKITUH YHCIIOBOTO apTyMEHTA,;

UCIIOJIb30BaTh rpaduku (GYHKIMA I WCCIENOBAHUS TIPOIECCOB M
3aBUCUMOCTEH TPHU PENICHUH 3a/1ad U3 APYTUX y4eOHBIX MPEIMETOB M PEaTbHOMN
’KU3HU, BBIPAXKATh (POpMyJIaMU 3aBUCHUMOCTH MEXIY BETUUMHAMU;



Hauayia MaTeMaTH4e€CKOr0 aHAJIU3A:

CBOOOJTHO OMEPHUPOBATH TOHATHIMU: apuPMeTHUecKass W TeOMETpUYECKas
nporpeccusi, 06CKOHEYHO yOBIBaIOIasi TeOMETpUYecKasi porpeccusi, TMHEUHBIA U
HKCIIOHEHIIUATIBLHBIN pOCT, GOopMya CIOKHBIX MPOLIEHTOB, UMETh MPECTaBICHUE
O KOHCTaHTE;

MCIOJIb30BaTh MNPOTPECCUM I PELICHUS] PEATbHBIX 3a4a4 MPUKIATHOTO
Xapakrepa;

CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATEILHOCTE, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OIEpUPOBATH MOHATUSMH: HEMPEphIBHbIE (YHKIUU, TOYKHU
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJTHO OIEPUPOBATH MOHATUEM: (YHKIWS, HEMpEpbIBHAs HAa OTpE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsl pEIICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATH TMOHITUSIMHU: TIepBasi M BTOpas MPOU3BOIHbBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIUUCIISITH MTPOU3BOAHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO U KOMITO3ULIMU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUH;

WCIIOJIB30BaTh TEOMETPUUECKUU U (U3UYECKUM CMBICT TIPOU3BOIHOMN Jis
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  TMOHATUSIMHU: MHOXXECTBO,  ONEpali  Haj
MHOXECTBaMHU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjisl ONUCAHUS PEATbHBIX
MPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yUeOHBIX IPEAMETOB;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: OIPEACIICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO OOBEKTA, I0KA3aTEIHCTBO, PABHOCHIIbHBIC
YpPaBHEHHUS U HEPABEHCTRBA.

K koniy obyuenuss B 11 kJjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIIHNE
NpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4EeOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciaa v BBIYUCTCHUSA:

CBOOOJHO OMNEpPUPOBaTh TMOHATHUAMH: HATypaJlbHOE U IIEJ0€ 4YHUCJIO,
MHOKECTBA HATypaJbHbIX U LEJIBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEIUMOCTU
uensix yncen, HOJ[ u HOK nHatypanbHbIX yncen I penieHus 3a1ad, IpUMEHSITh
anroput™m EBkina;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa IO MOJYJIO, 3alKChIBAThH
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;



CBOOOJHO ONEpUPOBATh MOHATHUAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandecko u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKHE ONepali ¢ HUMUA H
U300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIIBHBIE, MMOKa3aTEJbHBIE U
Jorapu(MHUUECKHe HEPAaBEHCTBA, HAXOAUTh WX PEHICHUS C  IOMOIIBIO
PaBHOCUJIBHBIX IIEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TMpHU pEUICHUU TPUTOHOMETPUYECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHSITh  HEO0OXOIUMbIe  (QOPMYJBI  JJIsI  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATHAMH: CUCTEMAa U COBOKYIHOCTh YPaBHEHUN U
HEPABEHCTB, PAaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

perarh palroOHaIbHbIE, VppalUOHAIbHBIE, IIOKa3aTeIbHbIE,
jJorapuMUYECKe U  TPUTOHOMETPUUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coaepKalye MOAYJIU U apaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI AJI PEIICHHUs] YPaBHEHUN 1 HEPaBEHCTB, a
TAKXKE 3a/71a4 C [MapameTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABCHCTBA M MX CHUCTEMbI MO YCIOBUIO 3aJa4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aireopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pPE3yJIbTaT.

DYyHKIUMN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3ZUIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (YHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHMH W  HEPABEHCTB HA
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
IIPOLIECCOB.

Havasa MmaTeMaTH4eCKOro aHaJIu3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIIENOBaHMS (DYHKIIMU HA MOHOTOHHOCTD
Y DKCTPEMYMBI;



HaXOAWTh HauOoJbIlIee U HAaNMEHbIIIee 3HaAUCHUSI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIIY4dIlEero pElIeHus B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUAIBHO-3KOHOMHYECKHX, 3aJadax, s
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHs TIpoliecca, 3alaHHOro (popmynol wiu
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIN
WHTErpall, HAXOAWTh IEpPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMHA U BBIYUCIATH
uHTerpai no popmysne Herotona-Jleitonuna;

HAXOAUTh IJIOLIAAH IUIOCKUX (GUTYP U 00BEMBI TE ¢ TOMOUIBIO UHTETpaIa;

MMETh IPEACTABIICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA TNPUMEPE
cocTaBJICHUs TU(PPepeHIINATbHBIX YPaBHEHU;

pemaTh NMPUKIAAHBIE 33Ja4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($uU3NYECKOT0 XapaKkTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsmuyecTrBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPorpaMmbl Bcero Kontpoappie — Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
MHO0XECTBO A€ CTBUTECIbHBIX YHCEIL.
MHuorouneHnsl. PaimonanbHabie 24 1
yYpaBHEHUS U HepaBeHCTBA. CUCTEMBI
JIMHENHBIX YPABHEHUN
®yukiuu U rpaduku. CTeneHHas 12 1
(GyHKUHMS C LETbIM MOKa3aTeaeM
Apudmernueckuii KOpeHb N-oif
3 cTenieHu. MpparmoHanbHbIe 15 1
YpaBHEHUS
4 [TokazaTenbHast GyHKITHA. 10 1
IToka3aTenbHble YpaBHEHUS
5 Jlorapudmuueckast GyHKITUS. 18 1
JlorapudmMuueckre ypaBHEHUS
6 TpuroHoMeTpUUeCKHEe BHIPAXKEHUS U 99 1
YpaBHEHUS
[TociienoBaTEIbHOCTH U IPOTPECCUU 10
8 HenpepoiBHble HyHKINU. 20




[TpounsBogHas

9

[ToBTOpEeHME, 0600IICHME,
CHUCTEMATH3aIMs 3HAHUI

OBILIEE KOJIMYECTBO YACOB IIO
[TPOT'PAMME

136

10




11 KJIACC

HaumMmenoBanue KoanuyecTBo 4yacoB
Ne JJeKTpOHHBIE (IU(PPOBHIE)
pa3e/ioB H TeEM Konrposbabie BocnurarejabHbie
n/n Bcero o0pa3oBaTesIbHbIC PeCypChl
MPOrpaMMblI padéoTbI MeponpuATHH
JncKycenu 1. http://mathem.hl.ru/index.html
UccnenoBanue BOTIPOCHI 2. http://uztest.ru/
(GYHKIHN ¢ TTOMOIIBIO 22 1 Hpe3eHTAINH, 3. http://interneturok.ru/
IIPOU3BOTHOM peabHbie 4. http://reshuege.ru/
CHOXKCETHI C
[MOCTAHOBKOMU http//mathemhlrU/lndeXhtmI
[TepBooOpa3Has u 12 1 SKM3HEHHBIX http://uztest.ru/
HUHTErpaj npoGitem, http://interneturok.ru/
peleHne http://reshuege.ru/
r .
padz)I/H;H . ook Hpal;TaHI;eCKHX http://mathem.h1.ru/index.htmi
TPUTOHOMECTPHUY nx Y
3 (bp I P 14 1 5 :me http://uztest.ru/
JHITHE. B http://interneturok.ru/
Tpuronomerpuueckue BOCIIUTaHUS
http://reshuege.ru/
HEpaBEHCTBA OepeKIMBOCTH,
UppanuoHanbHble, pacuCTINBOCTH 1 http://mathem.h1.ru/index.html
4 IMOKa3aTeNIbHBIC U 24 1 9KOHOMHUH http://uztest.ru/
norapuMuuecKue pacxoaos http://interneturok.ru/
HEpaBeHCTBA Cucrema OreHKH http://reshuege.ru/
5 K OMITCKCHE® e 10 1 KOJIMHECTBCHHAA 1 http://mathem.h1.ru/index.html
Ka1ecTBeHHa, http://uztest.ru/



http://mathem.h1.ru/index.html
http://uztest.ru/
http://interneturok.ru/
http://reshuege.ru/

Harypanbhbie u
LIEJIbIE YK CIIa

Cucremsl
palMOHAJIbHBIX,
HpparmoHaIbHbIX
MOKa3aTeNIbHBIX U
norapupMUYECKUX
YpaBHEHUM

3agauu ¢
rapamMeTpaMu

[ToBTOpEHME,
00001Ienne,
CHCTEMaTH3aI1s
3HAHUM

10

12

16

16

omnepaTuBHas
oOpaTHasi CBS3b,
MOJI0KUTEIbHAS
ITUHAMUKA
WHJIUBUIYAJIBHBIX
JTOCTH>KSHUU

http://interneturok.ru/
http://reshuege.ru/

http://mathem.h1.ru/index.html
http://uztest.ru/
http://interneturok.ru/
http://reshuege.ru/

http://mathem.h1.ru/index.html
http://uztest.ru/
http://interneturok.ru/
http://reshuege.ru/

http://mathem.h1.ru/index.html
http://uztest.ru/
http://interneturok.ru/
http://reshuege.ru/
http://mathem.h1.ru/index.html
http://uztest.ru/
http://interneturok.ru/
http://reshuege.ru/
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10
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Koau4yecTBO yacoB

Tema ypoka
Bcero

MHO0K€eCTBO, OIEpaIMX HAJlI MHOKECTBAMHU U UX CBOWCTBA

Juarpammel Dunepa-Benna

HpI/IMCHeHI/IG TCOPCTUKO-MHOKXCCTBCHHOI'O allllapaTa AJIA PCIICHUA 3a1a4

Paunonanbsubie ynciaa. OOBIKHOBEHHBIE U IECSTHYHBIE IPOOU, TPOLICHTHI,
OECKOHEYHbIE IEPUOIUYECKUE APOOH

Pannonanpubie ynciaa. OOBIKHOBEHHBIE U JCCATUYHbBIC APOOH, MPOIECHTHI,
OECKOHEYHbIE TIEPUOIUYECKUE IPOOH

[Tpumenenue aqpodeli U MPOIEHTOB JIJIs PEIICHUS MPUKIAIHBIX 33124

[Ipumenenue apoOeil v MPOIEHTOB JJIsl PEIICHUs MPUKIIAIHBIX 3a/1a4

O© 00 N O

JlelicTBuTenbHbIE yncia. PannoHanbHble U MppPAllMOHAIBHBIE YUCTIA

ApudmMernueckue onepanuu ¢ I1eUCTBUTEIIbHBIMU YUCIAMU

11

12

e i i

MonyJib AEHUCTBUTEIIBHOIO YMCIIAa U €r0 CBOMCTBA

[TpubamKEHHBIC BEIYUCIICHUS, TPABUIIA OKPYTJICHUS, TPUKUJIKA U OIICHKA
pe3ynbpTaTa BEIYMCICHUN

OCHOBHBIE METOJIBI PEIICHUS TENBIX U IPOOHO-PAIMOHATLHBIX YPABHEHHUN U
HEPABCHCTB

13

OCHOBHBIE METOJIBI PEIICHUS TENBIX U IPOOHO-PAIMOHATLHBIX YPABHEHHUH U
HEPABCHCTB




OCHOBHBIC MCTOAbI pCHICHUA LCJIbIX U I[pO6HO-paHI/IOHaHI>HI>IX ypaBHGHI/Iﬁ u

14
HEPABEHCTB

15 MHOrowIeHb! OT OAHOW NIEPEMEHHOM. [[eneHne MHOro4sieHa Ha MHOTO4IEH C
ocratkom. Teopema besy

16 MHuorousens! ¢ nensiMu koddpunmentamu. Teopema Bueta

17 Pemrenue cucrem JTMHENHBIX YPABHEHUM

18 Pemenue cucreM IMHEWHBIX ypaBHEHHM

19 Martpuia cucTeMbl JUHERHBIX ypaBHEHUI. ONpeeanTeNb MATPULBI 2X2, €T0
r€OMETPUYECKHUM CMBICII U CBOVCTBA; BBIYNCIICHUE €T0 3HAYCHUS

20 Onpenenurens MaTpULBl 2X2, €r0 FT€OMETPUYECKHUI CMBICIT U CBOMCTBA;
BBIYUCJICHUE €r0 3HAYECHUs

21 [Iprmenenne onpeaennuTelts 1 pEMEHNs CUCTEMbI JTMHENHBIX YPAaBHEHUN

22 Pemrenue npukinagHbIx 3a71a4 ¢ TOMOIIBIO CUCTEMbI JINHEWHBIX YPAaBHEHUHN

23 Pemenne npukiagHpeIx 3a1a4 C HOMOILIBIO CUCTEMBI IMHEWHBIX YPaBHEHHUN

24 KoHntposnbHas pabora: "PannonanbHble ypaBHEHUS! U HepaBeHCTBA. CHCTEMBI
JMHEWHBIX ypaBHEHUN"

o5 dyHKIMsA, cCIOCO0BI 3a1anus GyHKIIMU. B3auMHo oOpaTtHbie (QyHKIIMH.
Komnoszunus ¢pyHkimii

26 I'padux pyHkumn. dneMenTapHbie npeodpazoBanus rpadukoB QyHKIUN

97 ObnacTh ornpeneneHust © MHOXKeCTBO 3HaueHui pyHkuuu. Hynu QyHkumu.
[IpoMexyTKH 3HAaK MOCTOSTHCTBA

28 Yérasie u Heu€THBIC GyHKIMH. [lepuonnueckue Gpynkiuu. [TpomexyTku

MOHOTOHHOCTH (PyHKITUU




MaKCI/IMYMI)I 1 MUHUMYMBI (I)YHKHI/II/I HauOombmee n HauMeHbIIee 3HAUCHHE

29 (GYHKIIMH Ha TPOMEKYTKE 1

30 Jlunelinas, KBaJpaTUUHAs U APOOHO-JIMHEHHAS PYHKIIUN 1

31 DeMeHTapHOE UCCIIeIOBAaHNE U TOCTPOCHUE TPa(UKOB ITUX (HYHKIIUH 1

32 DneMeHTapHOe UCCIEA0BaHUE U MOCTPOCHUE IPAPUKOB ATUX PYHKITUI 1

33 CrerneHb ¢ 1IeIIBIM MOKa3zaTesieM. buaom HerotoHa 1

34 Crenensb ¢ 1enbIM mokaszareneM. bunom HeroToHa 1

35 CremnenHast GyHKITUS ¢ HATypaJIbHBIM H IIETBIM MOKa3aTeaeM. E€ cBoiicTBa 1
rpaduk

36 KontponbHas padora: "Crenennas ¢pynkius. E€ cBoiicTBa u rpaduk" 1

37 ApudmeTnyeckuii KOpeHb HaTypaJIbHON CTEIIEHH M €T0 CBOMCTBA 1

38 ApudmeTrnyeckuii KOpeHb HaTypajdbHOUM CTENEHH U €T0 CBOMCTBA 1

39 ITpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUMN, COACPKAIINX CTCTICHU M KOPHHU 1

40 [TpeoOpa3zoBaHMs YNCIOBBIX BBIPAKECHUN, COEPKAIINX CTEIIEHN U KOPHH 1

41 [IpeoOpazoBaHus YNCIOBBIX BBIPAKEHUN, COIEPKAIINX CTENIEHU U KOPHH 1

49 HppanronansHbie ypaBHeHHUsS. OCHOBHBIE METOIBI PEIIEHUS HPPATMOHATBLHBIX 1
YpaBHECHUI

43 HppanvonansHbie ypaBHeHHUsS. OCHOBHBIE METOIBI PEIICHUS HPPAIIMOHATBLHBIX 1
ypaBHEHUH

42 Uppanronansubie ypaBHeHUs. OCHOBHBIE METO/IbI PEIIEHUS UPPAITMOHATBEHBIX 1
YPaBHEHUI

45 PaBHOCHITbHBIE TIEPEXO/IbI B PEIICHUH UPPAITMOHATILHBIX YPaBHEHUH

46 PaBHOCHITbHBIE TIEPEXO0/IBI B PEIICHUH UPPANMOHATILHBIX YpaBHEHUH




47

PaBHOCHIIBHBIC IMCPCXOJbl B PCHICHUH UPPATNOHAJIbHBIX ypaBHGHI/Iﬁ

48 PaBHOCHIIBHBIE TIEPEXOBI B PEIICHUH UPPALIMOHAIBHBIX YpaBHEHUH

49 CaoiicTBa 1 rpaduK KOpHS N-0i CTENEHU KaK PYHKIIMH OOpAaTHON CTETIEHH C 1
HATypaJIbHBIM ITOKa3aTeleM

50 CaoiictBa 1 rpaduk KOpHA N-0i cTereHu Kak (YHKIIMU OOpaTHOM CTENEHU C 1
HaTypaJbHBIM IMOKa3aTeIeM

51 KonTtponrhas padota: "CoiicTBa 1 rpaduk KOpHS N-0i CTENIEHHU. 1
HNppannonanbHble ypaBHEHUS"

52 CreneHnb ¢ palMOHAIBHBIM TOKA3aTEIEM U €€ CBOMCTBA 1

53 CreneHb ¢ palmoHAILHBIM TTOKa3aTesieM U €€ CBOMCTBa 1

54 Crenensb ¢ panMoHaIbLHBIM MTOKAa3aTeNieM U €€ CBOMCTBA 1

55 [TokazaTenbHas GyHKIMA, €€ CBOMCTBA U Tpaduk 1

56 Hcnonb3oBanue rpaduika GyHKIMH IS peIIEHUs YpaBHEHUI 1

57 Ucnonb3oBanue rpaduika GyHKIMK IS pelIeHUs YpaBHEHUN 1

58 [ToxazarenpHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTEIbHBIX 1
YPaBHEHUM

59 [ToxazarenpHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS TOKA3aTeIbHBIX 1
YpaBHEHUI

60 [TokazaTenpHbie ypaBHeHUSI. OCHOBHBIE METOBI PEIICHUSI IOKA3aTEIHHBIX 1
YpaBHEHUH

61 Kontponbshas pabora: "llokazarensnas Gynkims. [lokazarensHbie ypaBHeHUS"

62 Jlorapudm yucna. CoiicTBa norapudma

63 Jlorapudm yucna. CoiicTBa jorapudma




64 Jlorapudm yucna. CoiicTBa sorapudma 1

65 JlecsTUUHBIE U HATYpaJIbHbIE TOTAPUPMBI 1

66 JlecsITUUHBIE U HATYpaJIbHbIE TOTaPUPMBI 1

67 [IpeoOpazoBaHKe BhIpaXKEHUH, COIEPIKALTUX JTOrapu(MbI 1

68 [IpeoOpaszoBanne BeIpaKEHUH, COACPKAITUX JIOTapU(PMBI 1

69 [IpeoOpazoBaHKe BhIpaXKEHUH, COIEPIKALTUX JTOrapu(MbI 1

70 Jlorapupmuueckast pyHkus, €€ cBoilcTBa U rpaduk 1

71 Jlorapudmuyeckast pyHkIus, €€ CBOCTBa U rpaduk 1

72 Hcnons3oBanue rpaduka GyHKIMH IS peIIEHUs YpaBHEHUI 1

73 Hcnonb3oBanue rpaduka GyHKIUM 71 pEIICHUS YpaBHEHUN 1

72 Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE METO/IbI PEIICHUS JorapupMUIecKux 1
YPaBHEHUM

75 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI pEIICHUS JorapupMUIecKux 1
ypaBHEHHIA

76 Jlorapupmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PELIEHUS JIOTapUPMUUECKUX 1
YpaBHEHUI

77 PaBHOCHITbHBIE TIEPEXO/IbI B PEIICHUH JIOTapU(MUUECKUX YpaBHEHUN

78 PaBHOCHIIbHBIE IEPEXO/Ibl B PEIICHUH JIOTapU(PMUUECKUX YpaBHEHUHN

79 Kontponbnas pabora: "Jlorapupmudeckas pyukmus. Jlorapudmuaeckue 1
ypaBHEHUS"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC YUCJIOBOTO apryMeHTa

81 CuHYyC, KOCUHYC, TAHT€HC U KOTAaHT'€HC YMCJIOBOTO apryMEHTa

82 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC YUCIOBOI'O apryMEeHTa




83 ApKCUHYC, apKKOCHHYC M apKTaHT€HC YHCIOBOTO apryMEHTa 1
84 TpuronomeTrpudeckasi OKpy>KHOCTb, OIPE/ICIICHUE TPUTOHOMETPUIECKUX (PYHKIIUN 1
YHCIIOBOTO apryMEeHTa
85 TpuronomeTrpudeckasi OKpyKHOCTb, OIPEICIICHUE TPUTOHOMETPUIECKUX (PYHKINN 1
YHICIIOBOTO apryMEHTa
86 OcCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYJIBI 1
87 OcCHOBHBIE TPUTOHOMETPUYECKUE (DOPMYJIBI 1
88 OcCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYIIBI 1
89 OcCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYIIBI 1
90 [Ipeobpa3oBaHre TPUTOHOMETPUYECKUX BBIPAKEHUH 1
91 [IpeoOpazoBaHne TPUTOHOMETPUUECKUX BBIPAKCHUIM 1
92 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BHIPAKEHUH 1
93 [IpeoOpazoBaHne TPUTOHOMETPUUECKUX BBIPAKCHHIM 1
94 Pemienne TpUroHOMETpUYECKUX YPaBHEHUI 1
95 Pemienne TpUroHOMETPUYECKUX YPaBHEHUI 1
96 Pemmenne TpuroHOMeTpHUECKUX YpaBHEHUM 1
97 Pelienne TpUroHOMETpUYECKUX YPABHEHUI 1
98 Pemenne TpuroHOMETpUYECKUX YPABHEHHM 1
99 Pelenne TpUroHOMETPUYECKUX YPABHEHUM 1
100 Pemenve TpuroHOMETpUYECKUX YPABHEHHM 1
101 KonTponbaas pabota: "TpuroHoMeTpudecKkre BEIPaXEHHSI U TPUTOHOMETPHUECKUE 1
ypaBHEHHS "
102 ITocieqoBaTeILHOCTH, CIIOCOOBI 3aaHUs II0CIEI0BaTEIbHOCTEH. MeTox 1




MaTEMaTHYECKOM HHAYKINH

MOHOTOHHBIC B OI'paHUYICHHBIC ITOCJIICAOBATCIIbBHOCTH. I/ICTOpI/Iﬂ aHaJIn3a

103 1
OECKOHEYHO MaJIbIX
104 Apudmerndeckasi mporpeccus 1
105 ['eomeTpudeckas nporpeccus 1
106 beckoneuno yObIBaroIiasi reoMeTpudecKasi Iporpeccus 1
107 CyMmMa GeckoHEYHO YOBIBAIOIIECH reOMETPUUECKON MPOTrPECCUH 1
108 JInHEWHBIA U SKCIOHEHIHUAIBHBIA POCT. Yucno e. opMyna CII0KHBIX NPOLEHTOB 1
109 JIMHENHBIN U SKCIIOHEHIUAIBHBIN pOCT. Hucio e. DopMyIia CII0KHBIX IIPOLIEHTOB 1
110 Hcnonp30BaHne IpoOrpeccuu sl pelieHns pealibHbIX 3a]a4 MPUKIaHOTO 1
XapakTepa
111 KonTtponrnas pabdota: "l[locnenoBarenbHoCTH U iporpeccuu’ 1
112 HernpepoiBHbIE (DYHKIIMM U UX CBOMCTBA 1
113 Touka pa3pbiBa. ACUMITOTHI Tpa@uKOB (HYHKLIHIMA 1
114 CaoiicTBa (yHKITMN HEMPEPHIBHBIX HA OTPE3KE 1
115 CBoiicTBa (yHKIMI HEMPEPHIBHBIX HA OTPE3KE 1
116 Metoa MHTEPBAJIOB ISl PEIIEHUSI HEPABEHCTB 1
117 MeTon UHTEPBAJIOB JIsl PEILIEHNSI HEPABEHCTB 1
118 Metoa MHTEpPBAJIOB ISl PELIEHUSI HEPABEHCTB 1
119 [IpumeHeHre CBONCTB HEMPEPHIBHBIX (PYHKITUH JJI PEIICHHS 3a7a9 1
120 [IpuMeHeHre CBOMCTB HEMPEPHIBHBIX (PYHKIUHI AJI PEIICHUS 3a7a4 1
121 [TepBas u BTOpast mpou3BOIHbIE (HYHKIIUN 1
122 Onpenenenne, reOMETPUUECKUN CMBICI TPOU3BOAHOM 1




123 Onpenenenue, GU3NUECKUN CMBICI TPOU3BOAHON 1
124 VYpaBHeHHEe KacaTeabHON K rpaduKy QyHKIIUU 1
125 VYpaBHeHHe KacaTeabHON K rpaduKy QyHKIIUU 1
126 [TpousBoaHBIC ATIEMEHTAPHBIX HYHKITUH 1
127 [Ipou3BoaHBIC AEMEHTAPHBIX (PYHKINN 1
128 [TpousBoaHas CyMMBbI, IPOU3BEICHHS, YACTHOTO U KOMIO3UIIUU (DYHKITHIMA 1
129 [Ipou3sBogHast CyMMbl, TPOU3BEAEHUS, YACTHOTO U KOMITO3HIIMK (PYHKIIUI 1
130 [IpousBogHasi CyMMBbI, TPOU3BEJEHUS, YACTHOTO U KOMITO3UIIMK (DYHKITUH 1
131 Kontponbsnas padora: "[IpousBomgnas" 1
132 IToBTOpeHue, 0600IIeHNE, CHCTEMaTHU3aIMs 3HaHui: "Y paBHEeHU" 1
133 [ToBTOpEHME, 0000IICHNE, cCHCTeMaTH3aIus 3HaHwH: "DyHKIHMH" 1
134 Hrorosast KOHTpOJIbHAS paboTa 1
135 HroroBast koHTposIbHAS paboTa 1
136 [ToBTOpEHME, 0000IICHNE, CHCTEMATH3AIUS 3HAHUHA 1
OBIIEE KOJIMYECTBO YACOB T10O ITPO'PAMME 136




11 KJIACC

Ne KosmuyecTBo yacos
Tema ypoka
n/n Bcero

1 [IpumeneHne NpOU3BOJHON K UCCIIETOBAHUIO (YHKIMI HA MOHOTOHHOCTD U 1
AKCTPEMYMBI

5 [IpuMeHeHre TporU3BOIHOM K HCCAEAOBaHUIO (DYHKIIMI HA MOHOTOHHOCTD U 1
KCTPEMYMBI

3 [IpyumeHeHne Mpou3BOJHON K UCCIEI0BAaHUIO QYHKIUIT HA MOHOTOHHOCTD U 1
KCTPEMYMBI

4 [IpuMeHeHre nporu3BOAHOM K UCCAEAOBaHUIO (DYHKIIMI HA MOHOTOHHOCTD U 1
KCTPEMYMBI

5 [IpuMeHeHre NporU3BOAHOM K HCCAEAOBaHUIO (DYHKIIMI HA MOHOTOHHOCTb U 1
AKCTPEMYMBI

5 [IpumeneHnre Mpou3BOAHON K UCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTD U 1
DKCTPEMYMBI

7 Haxosxenrne HanboJbIero 1 HAMMEHBIIEro 3HaU€HUsI HEPEPbIBHOW (DYHKIIMM HA 1
OTpe3Ke

8 Haxosxenrne HanboJbIero 1 HAMMEHbIIEro 3HaU€HUs HETPEPbIBHOUW (DYHKIIMK HA 1
OTpe3Ke

9 Haxoxnenrne HauboIb1Iero 1 HaMMEHbILEro 3HaYeHHsI HeITPephIBHOW (DYHKIIMU Ha 1
OTpe3Ke

10 Haxoxnenre HauboIblIero 1 HaMMEHbILEr0 3HaUeHHsI HeMTPephIBHON (DYHKIIMU Ha 1

OTpe3Ke




HaXO}K,Z[eHI/IC HanOOJIBIIETO ¥ HANMEHBIIIETO 3HAYCHUS HerepBIBHOﬁ q)YHKHHH Ha

11 1
OTpE3Ke

12 Haxosxienrne HanOoJbIIero 1 HAMMEHBIIEro 3HaU€HUs HETPEPBhIBHOW (DYHKIINKN Ha 1
OTpe3Ke

13 [IpumeneHre TPOU3BOTHON TSI HAXOXKICHUSI HAMITYYIIIETO PEIICHUS B TTPUKIIATHBIX 1
3aayax

14 [IpumeneHre TPOU3BOTHON TSI HAXOXKICHUSI HAMITYYIIIETO PEIICHUS B TIPUKIIATHBIX 1
3aayax

15 [IprmeHeHne MpOU3BOIHON I ONPEEIICHUS CKOPOCTH U YCKOPEHUs Ipolecca, 1
3aJ1aHHOTO (DOpMYJTOH WK rpapuKoM

16 [IpumeneHne mpOU3BOIHOMN AJIsl OTIPECIICHUsI CKOPOCTH U YCKOPEHUS TMpoIiecca, 1
3aJlaHHOTO (DOpMYJIOH WK rpapuKoM

17 Komno3unus pyHkuui 1

18 Komnozumms ¢hyHkmmi 1

19 Komno3unus pyHkuui 1

20 ['eomerpuyeckue 006pa3bl ypaBHEHUN HA KOOPAUHATHON MJIOCKOCTH 1

21 ['eomeTpuyeckre 00pa3bl ypaBHEHUI HA KOOPAMHATHON MJIOCKOCTH 1

22 KontponbHas pabora: "HccnenoBanue QyHKINI ¢ TOMOIIBIO TPOU3BOTHON" 1

23 ITepBooGpa3Has, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1

24 [TepBooOpasnbie neMeHTapHbIX GyHkimii. [IpaBuiia HaxoXaeHUS TEPBOOOPA3HBIX 1

25 [TepBooOpasnbie dneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoXaeHUs TEPBOOOPA3HBIX 1

26 NHurerpan. ['eoMeTpruecKkuii CMbICI UHTErpaIa 1

27 Brruucnenue onpenenénnoro narerpana no gopmyne Herotona-Jleitouua 1




28 Brruucnenue onpenenéunoro uarerpaia mo ¢popmyine Herorona-JleliOnuia 1

29 [IpumeneHne uHTEerpaia A HaX0XKACHUS TUIOMIaIel TUIOCKUX QUTyp 1

30 [TpumeneHne uHTErpaia A HaX0XKAeHUs 00bEMOB T€OMETPUIECKHX TEI 1

31 [Tpumeps! pemenuit qudPepeHImanbHbIX YpaBHEHUN 1

32 [Tpumeps! pemennit nudepeHnaibHbIX YpaBHEHUN 1

33 MarteMaTruyeckoe MOICIMPOBAHUE PEATTbHBIX MTPOIIECCOB C MOMOIIIBIO 1
muddepeHnnanbHbIX ypaBHEHUN

34 KonTtponrhas padota: "l[lepBooOpaszHast u unrerpai” 1

35 Tpuronomerpuyeckue QPyHKIIUN, UX CBONCTBA U TpaduKu 1

36 Tpuronomerpuyeckue QPyHKIIUU, UX CBONCTBA U TpauKu 1

37 Tpuronomerpuyeckne PyHKIIUU, X CBOMCTBA U IpauKu 1

38 Tpuronomerpuyeckue QPyHKIIUN, KX CBONCTBA U TpaduKu 1

39 Tpuronomerpudeckue QyHKIMH, UX CBONCTBA U TpauKu 1

40 OT60p KOpHEN TPUTOHOMETPUIECKUX YPABHEHUN C TTIOMOIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

41 OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUI C TOMOILIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTU

42 OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUN C TOMOIIBIO 1
TPUTOHOMETPHUECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUIECKUX YPABHEHUN C TTIOMOIIBIO 1
TPUTOHOMETPHUECKON OKPYKHOCTH

44 Pemenne TpUroHOMETPUYECKUX HEPABEHCTB

45 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB




46

Pemenue TPUTOHOMCTPHUYCCKHUX HCPABCHCTB

47 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB
48 KonTponbhas pabota: "I 'paduku TpUroHOMETpHUECKUX (QYHKITHIA. 1
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI pEIICHUS TTOKA3aTEIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/IbI pELIEHUS TOKA3ATEIbHBIX HEPABEHCTB 1
o1 OcHOBHBIE METO/BI PELICHUS TOKA3aTEIbHBIX HEPABEHCTB 1
52 OcHOBHBIE METOBI PEIICHUS TTOKAa3aTeIbHBIX HEPABEHCTB 1
53 OcCHOBHBIE METO/IbI pEIICHUS JIOTapU(PMUIECKUX HEPABECHCTB 1
54 OcCHOBHBIE METO/IBI PEIICHUS JIOTapUPMUIECKUX HEPABCHCTB 1
55 OCHOBHBIE METO/IbI pELIEHUS JTOrapU(PMUUECKUX HEPABEHCTB 1
56 OcCHOBHBIE METO/TBI PEIICHUS JIOTapUPMUIECKUX HEPABECHCTB 1
S7 OCHOBHBIE METO/IBI PEIICHUS UPPALMOHATIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI PEIICHUSI UPPAIMOHATBHBIX HEPABEHCTB 1
59 OcCHOBHBIE METOBI PELICHUS UPPAIIMOHATBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI PEIICHUSI UPPALMOHATBHBIX HEPABEHCTB 1
61 ['padmyeckue MeTOABI PEIICHUS HPPAIIMOHATBHBIX YPaBHEHHUN 1
62 ['padpraeckme METOBI pelieHUsT UPPAUOHATBHBIX YPABHEHHM 1
63 I'padraeckue MeTO B pelieHus TOKa3aTeIbHBIX YPaBHEHUN 1
64 ['padprueckne MeToIbI pelIeHUs! TOKa3aTeIbHbIX HEPABEHCTB 1
65 I'paduaeckue meTob! perieHus JorapuMUIECKUX YPaBHEHHM 1
66 ['padpuueckue MeToIbI petieHus J0rapu(pMUIECKUX HEPABEHCTB 1
67 ['paduaeckue MeTo bl peteHus JorapupMUIECKUX HEPABEHCTB 1




68 I'paduueckue MeToAbl pelieHrs MoKa3aTeIbHBIX U JOTapu(PMUUIECKUX YpaBHCHUIN 1
69 ['padmyeckue MeTOABI pelICHUS MOKAa3aTeNbHBIX U JIOTApU(PMUIECKIX YPaBHEHUH 1
70 ['padmyeckue MeTOABI peLICHUS MOKAa3aTeNbHBIX U JIOTapU(PMUIECKUX HEPABCHCTB 1
71 I'padmueckue MeToabl peleHrs MoKa3aTeNIbHBIX U JOorapu(PMUIECKUX HEPABEHCTB 1
79 KonTponbnas pabota: "UppainmonansHeie, OKa3aTeNbHbBIE U JOTapu(pMUIEcKre 1
HepaBeHCTBA"
73 KommekcHble uncna. Anredpanueckas 1 TPUTOHOMETpUYecKas (POpMbI 3aITUCH 1
KOMIUIEKCHOTO YHUCIIa
72 KommekcHble uncna. AnreOpandeckasi i TpPUroHOMeTpuyecKkas (POpMbl 3aITUCH 1
KOMIUIEKCHOTO YHUCIIa
75 Apudmerrnueckue oneparuu ¢ KOMIUIEKCHBIMU YHCIIaMU 1
76 ApudmMernueckue onepanuu ¢ KOMIUIEKCHBIMU YU CIIaMU 1
77 N300pakeHre KOMIUIEKCHBIX YUCEN Ha KOOPIUHATHOM TJIOCKOCTH 1
78 N300pakeHre KOMIUIEKCHBIX YUCEN Ha KOOPIUHATHOM TUIOCKOCTH 1
79 ®opmyna Myaspa. KopHu N-0li cTeneHn U3 KOMIUIEKCHOTO YUCia 1
80 dopmya Myaspa. Kopau N-0if cTereHn 13 KOMIUIEKCHOTO YHCIIa 1
81 [IprMeHeHrne KOMIUIEKCHBIX YUCEI I peleHusl GU3NYECKUX U TEOMETPUUECKUX 1
3ama4y
82 KonTtponrsnas padota: "KoMiuiekcHble ynciia" 1
83 HatypaneHble 1 1einble yncia 1
84 HarypanbHble u 11esbie uncina 1
85 [IprmeHeHne NpU3HAKOB IEIMMOCTH LEJIBIX YUCET 1
86 [IpumeHeHue MPU3HAKOB JETUMOCTH LIEJbIX YHCel 1




87 ITpumenenue npusHakoB aeaumoctu nenbix yuces: HOJ[ u HOK 1

88 [Tpumenenne npusHakoB aeaumocth mnensix gucen: HOJl n HOK 1

89 [IpumeHeHue MPU3HAKOB JIETUMOCTH LIEJIBIX YUCEII: OCTATKU MO MOJIYIIIO 1

90 [IpuMeHeHre MPU3HAKOB JIETUMOCTH 1IEJIbIX YUCEN: OCTATKU 110 MOJIYJIIO 1

01 [IpumeneHre MPU3HAKOB IETUMOCTH IEJIBIX YUCeN: aropuT™ EBkina st 1
pEIIeHMS 3a71a9 B IEJIBIX YUCIax

92 KontponbHas pabora: "Teopus nenbix uncen" 1

93 Cucrema v COBOKYITHOCTh YpaBHCHHA. PaBHOCHIIbHBIE CUCTEMBI U CHCTEMBI- 1
CJICJICTBUS

04 Cucrema v COBOKYITHOCTh YpaBHCHHA. PaBHOCHIIbHBIE CUCTEMBI U CHCTEMBI- 1
CIICICTBHS

95 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U COBOKYITHOCTEH PaIllMOHAILHBIX YPaBHEHUN 1

96 OCHOBHBIE METOJIBI PEIICHUSI CUCTEM M COBOKYITHOCTEH MPPAIIMOHATBLHBIX 1
YpaBHEHUI

97 OCHOBHBIE METOIBI PEIICHUSI CUCTEM M COBOKYITHOCTEH TTOKA3aTeIbHBIX YPaBHEHUN

98 OcHOBHBIE METO/IBI PEIICHUSI CUCTEM M COBOKYITHOCTEH MOKA3aTeNIbHBIX YPaBHEHUN

99 OCHOBHBIE METOIBI PEIICHUSI CUCTEM M COBOKYITHOCTEH JTOTapH(PMUICCKUX 1
YpaBHEHUI

100 OCHOBHBIE METO/IBI PEIIICHUSI CUCTEM M COBOKYITHOCTEH JIOTapU(PMUUECKUX 1
YpaBHEHUH

101 [IpumeneHre cucTeM K perieHr0 MaTeMaTUYECKHX 3a/1a4 M 3a71a4 U3 Pa3IMIHbIX 1
oOnacTelt HayKu M peaabHOM KU3HU, HHTEPIIPETAIUS MTOJIYICHHBIX Pe3yJIbTaTOB

102 [IpumeHeHne cucTeM K PEIIeHHI0 MaTEMAaTHYECKUX 3a/1ad U 33a4 U3 Pa3InYHbIX 1




oOnacTeil HayKu M peajbHOM KU3HU, MHTEPIIPETAIUS TOJIYYEHHBIX Pe3yJIbTaTOB

[IpuMeHeHne HEPaBEHCTB K PELIEHUIO0 MaTEMAaTUYECKHX 3aJ1a4 U 3a7a4 13

103 pa3IMYHBIX 00JIACTEN HAYKU U pealibHOM >KM3HU, HHTEPIPETALUS MOTYYEHHBIX 1
pe3ynbTaToB
104 KontponbsHas pabora: "CrucreMbl palluOHAIbHBIX, UPPALMOHATBHBIX 1
MOKa3aTeJIbHbIX U JIOTapu(MUUECKUX ypaBHEHUN"
105 ParnmonanbsHble ypaBHEHUS C TapaMeTpamMu 1
106 ParmonansHbie HEPaBEHCTBA C TapaMETPaMH 1
107 PannoHasibHBIE CUCTEMBI C TTapaMETPaMHU 1
108 WppanuroHanbHble ypaBHEHHUS, HEPABEHCTBA C MTapaMeTpaMu 1
109 HppanuoHanbHble CUCTEMBI C TapaMeTpaMu 1
110 [Toka3aTenbHble ypaBHEHMS], HEPABEHCTBA C MapaMeTpaMu 1
111 [Toka3aTenbHbIE CUCTEMBI C TApaMETPAMU 1
112 JlorapudmMuueckrie ypaBHEHHUs, HEPABEHCTBA C MTapaMeTpaMu 1
113 JlorapupmMuyeckre CUCTEMbI C TapaMeTpaMu 1
114 TpuroHoMeTpuuecKue ypaBHEHHs C TapaMeTpaMu 1
115 TpUroHOMETpHUUYECKHE HEPABEHCTBA C MMAPAMETPAMHU 1
116 TpUroHOMETPUUECKUE CUCTEMBI C ITApAMETPAMHU 1
117 [Toctpoenue u HccneELOBaHHe MaTeMaTUYECKUX MOJIENICH PeasIbHBIX CUTYaIlUN C 1
MIOMOIIBIO YPaBHEHUH ¢ TTapaMeTpamu
118 [Toctpoenue u HccneILOBaHHev MAaTEMATUYECKUX MOJEJIEN PEATbHBIX CUTYallU C 1
MOMOIIIHIO CUCTEM YPaBHEHUH C TTapaMeTpaMu
119 [TocTpoenue u uccneaoBaHnEe MaTEMaTUYECKUX MOJIENIEN peabHbIX CUTYaIHil ¢ 1

MOMOILBIO CUCTEM YpPaBHEHUM € TapaMeTpamu




120

KontponbHas pabora: "3anauu ¢ mapamerpamu"

121 [ToBTOpeHue, 0000IIeHNE, CUCTEMAaTH3aLusd 3HaHu: "YpaBHeHus"
p ) 11 ) 1 p
122 IToBTOpEHUE, 0000IICHNE, cUcTeMaTH3aLMA 3Hanuii: ""YpaBaenusa"
P s T s 1T p
[ToBTOpeHue, 00001IeHNE, cucTeMaTu3amusd 3HaHui: "YpasaeHuss. CHCTEMBI
123 PCHHUC, ; p .
ypaBHEHUI"
124 [ToBTOpenue, 00001IeHNE, cucTemMaTu3anusd 3Hadui: "HepaBencrsa"
p ) ) p
125 [ToBTOpEeHue, 0600mIeHne, cucTemMaTu3aius 3Hanui: "HepaBeHncrsa"
126 IToBTOpEeHnEe, 00001ICHNE, cucTeMaTu3anusa 3Hanuii: "HepaBencTna"
P ’ 11T 5 10 P
197 [ToBTOpEeHue, 06001IeHNEe, cucTemMaTr3anus 3Hanui: "[IpousBoaHas u eé 1
IIPUMEHEHUE"
198 [ToBTOpeHue, 06001IeHNEe, cucTemMaTr3anus 3Hanui: "[IpousBoaHas u e 1
IIPUMEHEHUE"
129 [ToBTOpEeHue, 06001IeHHEe, cucTemMaTr3alus 3Hanui: "[IpousBoaHas u e 1
IIpUMEHEHUE"
[ToBTOpenue, 0000IIEHNE, cUcTEMaTH3aMs 3HaHU: "IHTErpaT U ero
130 PEHHC, : P 1
npuMeHeHue"
131 [ToBTOpEeHue, 0600IIeHnEe, cUCTeMaTH3aIus 3HaHui: "OyHKImn" 1
132 [ToBTOpEeHue, 06001IeHNEe, cUcTeMaTH3alus 3HaHu: "OyHkiun" 1
133 [ToBTOpeHue, 06001IeHNE, cucTeMaTu3aIus 3Hanuii: "OyHKmn" 1
134 WToroBas KOHTpOJIbHAsE paboTa 1
135 Mrorosas KOHTpOJIbHas paboTa 1
136 [ToBTOpeHue, 0600IICHNE, CUCTEeMATH3AIUS 3HAHHM 1
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 136




KoHTposbHO-U3MepuTeNnbHbIE MaTeprabl o anredpe-11

No No HaumenoBanne KM
n\i1 | ypoka
1 22 KonTtpomawsnas padota: "VMcciaenoBanue QyHKIIUNA ¢ TOMOITBIO
IPOU3BOJHON"
2 34 KonTtpoarnas padota: "l[lepBoobOpa3Hast u uaterpai”
3 48 KonTponbnas padota: "['paduku TpUrOHOMETPUUECKUX
¢yskimii. TpuronoMerpuyeckue HepaBeHcTBa"
4 79 KontponbsHas pabota: "HUppannonanbHbie, TOKa3aTeIbHBIE U
norapu(pMHUYECKHEe HEpAaBEHCTBA"
9) 82 KontposnbHas pabora: "KomrekcHsie yncna'
6 92 KountposnbHas pabora: "Teopus nensix yncen"
7 104 | KontpomabHas pabota o teMe «CUCTeMbl PallMOHANBHBIX,
MpPaIMOHATIFHBIX, IOKA3aTEIbHBIX U JTOTapU(PMHUECKUX
YPaBHEHUIN»
8 120 KonTponbhas pabota: "3anaun ¢ mapamerpamu”
9 133- | [IpomexyTounas aTrrectanus. MiToroBas KOHTpoJabHas padboTa 3a
134 | kypc anreOpsi 11 knacca

10




[Ipunoxenue.

KoHTponapHO-U3MepUTeNIbHbIE MaTEPUAIbI 10 aaredpe U HavajnaM aHaimsa B 11

KJjlacce
K.p. Ne 2 ypok 26
no teme «I[Ipon3BogHas U ee reoOMeTPUUECKUI CMBICI

6
. 1
. Haiiure pousBoanyro GpyHkiuu: a) 3x2 - el 0) G + 7) ; B) e*cosx;
ZX
r) sinx
. Hatigure 3Hauenune npousBoanoit pynkmmu f(X) =1 — 63/x B TOUKE Xo = 8.

. 3anuIimTe ypaBHEHHE KacaTeabHO# K rpaduky ¢pynkuuu f(X) = sinx — 3X + 2

B TOUKE Xg = 0.

. HaiimuTe 3HaueHMs X, IPU KOTOPBIX 3HAYCHHUS Npou3BoaHON (yHKImU F(X)=

1
ITIOJIOKUTCJIIbHEI.
x2+3

. Haiimure Touxu rpaduka ¢pyrkumu f(X)= x3 — 3x% B KOTOPBIX KacaTelbHAs K

HEMY MapajuielibHa OCH abcImcce.

6. Haiimute nmpoussoanyo ynkiuu f(X) = log;(sin x).

Bapuanm 2

1. Haiigure npou3Boanyio GyHKIuM: a) 2x° -Xiz ; 0)(4—3x)%; B) e*-
sinx 1) -

. y 1
2. Haiimute 3HaueHne npou3BoqHoN ¢pyHkmuu f(X) = 2 — —= B TOuKe Xo = "

COSX
1

Vx

3. BanuImTe ypaBHEeHHE KacaTeabHOH K rpaduky ¢pynkuuu f(X) = 4x - sinx + 1

B TOUKe Xg = 0.

. HaiimuTe 3HaueHMs X, IPpU KOTOPBIX 3HAYCHHUS Npou3BoaHON (yHKImu F(X)=

1-x
x2+8

OTPHULATCIIbHBI.

. Haiimure Touku rpaduka ¢pyrkuuu f(X)= x3 + 3x2, B KOTOpBIX KacaTelbHas K

HEMy MapaJijielibHa ocu abciucc.

. Haitmure npousBoanyto ¢pyukuuu f(X) = cos(log, x).

Kontponbnas padora Ne 3 ypok 41
o Teme «[IpuMenenre Mpou3BOAHON K UCCIEOBAHUIO (DYHKITHIN

Bapuanm 1

1. Haiimure cranmonapHsie Touku Gpynkuun f(X) = x3- 2x2 +x +3.

2. Haiigure sxctpemyMmsl Gynkuuu: a) f(X) =x3 — 2x2 + x + 3; 0) f(x)
=e*(2x — 3).

3. Haiigure unTepBasbl Bo3pacTanus U yobiBanus Gpyrkiuu f(X) = x3- 2x2
+x +3.




4. Tloctpoiite rpaduk pynxmun f(X) = x3- 2x% +x +3 na orpeske [— 1; 2].

5. Haiinure Haubonslee n HauMeHblIee 3HaueHns Gynxuun f(X) = x3- 2x?
+x +3 Ha otpeske [0; 1, 5].

6. Cpenu mpsSMOYTOJIBHUKOB, CyMMa JITMH TPEX CTOPOH KOTOPhIX paBHa 20,
HalUTe NPSIMOYTOJbHUK HAMOOIBILEH MI0IIAH.

Bapuanm 2

1. HaiiguTe cranonapusle Toukyu ¢pyHkimn f(X) = x3- x? - x +2.

2. Haiigure sxctpemymsl Gynkuuu: a) f(X) =x3- x% - x +2; 6) f(x) =e*(5 —
4x).

3. Haiinute unTEpBAabl Bo3pacTanus U yobiBanus Qpyukiuu f(X) = x3- x2 - x
+2.

4. Tloctpoiite rpaduk pynxmun f(X) = x3- x? - x +2 mHa orpeske [— 1; 2].

5. Haiigure Haubonbliee ¥ HauMeHbIIee 3Hadenns Qpyrkuun f(X) = x3- x2 -
x +2 Ha orpeske [0; 1, 5].

6. Haiinure poMO ¢ HanOOMIBIIIEH MIIONIA/IBbIO, €CIIM U3BECTHO, YTO CyMMa
JUTMH €ro auaroHaien pasHa 10.

KontposnbHas padora Ne 5 ypok 62
o teme «MuTterpam»
Bapuanum 1

1. Jloxaxute, uro pynkums F(X) = 3x + Sinx — e**apusgercs neppoodpasHoi
ynxmun f (X) = 3 + cosX — 2% Ha Bcell UMCIOBOI OCH.

2. Haiinure nepsoobpasnyto F dynkmu f (X) = 2v/x, rpaduk koTopoi
npoxoauT uepe3 Touxky A(0; %).

3. Bwruucnute miomnaab GUrypsl, M300paKEHHON HA PUCYHKE.

Uy 2

\ y=x—-2x+2

2

1T JF

o 1 2 x

4. BBIYMCINTH MHTETPAIL: a) flz (X + z)dx; 6) J2 cos®x dx.

Haiinute momans Gurypsl, orpaHu4eHHON npsiMon y = 1 —2x u
rpadukoM QyHKIUH y = X% — 5x — 3.

Bapuanm 2

1.
2.

Jokaxwure, uto ¢pyHkims F(X) =x + co
sx+e¥apsercsa nepBoobpasnoi Gpynxuun f (X) = 1- sinx+3e** na Bceit
YHUCIIOBOM OCH.

Haiiaure mepBooGpasuyto F dyukuun f (X) = - 3Vx, rpaduk kotopoit



npoxoauT yepe3 Touky A(0; %)

4. Beruucnure miomaas GuUrypsl, H300pakeHHOM Ha PUCYHKE.

i y=—x2+6x—5
4__

3__

2+ F

[y
i
T

l
T 1 T

Ol 1 2 3 4 5

X

5. BbIUMCIUTEL MHTETpAT: ) ff (XZ + %)dx; 6) JZ sin’x dx.

6. Haiinure miomanas GuUrypsl, OorpaHUYEHHOM NPSMON y =3 — 2X U
rpagukoM QpyHKIUH y = X*+3x — 3.

* KontpoapHas padora NelO ypok 122
1o Teme «BeposaTHOCTh. CTaTHUCTUKKA.»

M. U. [llabynun, M. B. Tkauépa, H. E. ®énoposa Anredbpa u Havasa
MaTeMaTUYeCKOTro aHaau3a, TUAaKTHIeCKue MaTepuansl — 11 kiacc,
crpanuna 134, 151, 163



yq66HO'MeTOI[H‘IeCKOC, MaAaTEPUHAIBHO-TEXHUYICCKOEC U I/IH(l)OpMaIII/IOHHOG

> wh e

obecneyeHmne 06p33OBaTeJILHOI‘O nmpomecca

Jlutepartypa:

. [Iporpammbl U1t 0011€00pa30BATENBHBIX IIKOJI, TUMHA3WM, JIAILIEEB:

Marematuka. 5 — 11 xi./Coct. I'M. Ky3nenona, H.I'. Munatok. — 3-¢
u3., crepeotur. — M.: JIpoda, 2002; 4-e uzn. — 2004,
Anrebpa M Hadanma Marematudyeckoro a”amm3a. 10 — 11 kimacchr:
yue0.yisio0mieoOpazoBar.  opraHusanmii: 0a3oBbli  ypoBeHb / [LILA.
Amamos, FO.M. Komsrua, M.B. TkauéBa u gap.]. — 19-¢ uzn. — M.:
[Ipocsemenne, 2013r.
AnreOpa u Havasia aHanu3a. 11 kiacc: MOypoOYHBIE€ IUIAHBI IO YYEOHHUKY
III.A. AmumoBa u  np./aBT.-cocT. I'.M. I'puroppeBa. — Bousrorpan:
Yuautens, 2008. (B 1ByX 4acTsx)
TkauéBa M.B. Anre6pa u HayaJla MaTeMaTHYECKOTO aHaIM3a.
Tematuueckue Tecthl. 11 knacc: 6a30Bbii ypoBens/ M.B. TkauéBa. — M:
[Ipocsemenue, 2012.
Anrebpa W HayaJla MaTreMaTH4YecKoro aHanuza. Jlumaktudeckue
Marepuansl. 11 kmacc: OaszoBwlid ypoBeHs/ [M.M. HlaGynun, M.B.
TkauéBa, H.E. ®&nopora, P.I'. T'azapsn]. — 4-e uzn., mepepad. — M.:
ITpoceenienue, 2010.
I'eomerpus. 10 — 11 kmaccel: y4eb.msa oO1meoOpa3oBar. yupeKaCHUM:
6a3oBbeiii U mpodui. ypoBuu/ [JI.C. AranacsH, B.®. byryszos, C.b.
Kanmomues u 1p.]. — 22-e u3a. — M.: IIpocsemienue, 2013.
[Toypounslie pazpadbotku no reomerpun: 11 knacc/Coct. B.A. SpoBeHKO.-
M.:BAKO, 2010 — 336 c.

MarepuajibHO-TEXHUYECKOE O0ecreyeHue:

MynbTUMEIUIHBIN TTPOEKTOP.

Tabnuiel o anredpe U HavajlaM aHAJIM3a.

NuauBryanbHble KapTOUKH.

CamocTosITeIbHBIE U KOHTPOJIbHBIE paboThI 1Mo anredpe s 11 kmacca.

HNuTepHeT-pecypcenl:
http://mathem.hl.ru/index.html
http://uztest.ru/



http://mathem.h1.ru/index.html
http://uztest.ru/

7. http://interneturok.ru/

8. http://reshuege.ru/

9. http://www.zaba.ru/

10.http://www.math.ru/
11.http://www.school.edu.ru/catalog.asp
12.http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege
13.http://fcior.edu.ru/

14.http://school-collection.edu.ru/
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