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MNOACHUTEJBHASA 3AIINCKA

Y4aeOHsblil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIIACTCS
OJHUM M3 HauOoJsiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, & C IpPYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

Y4eOHblii Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHajin3a 3aKJiaJbIBacT
OCHOBY [IJIl YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHUS OCHOBHBIX TEHJICHIUH Pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHOW JKU3HH,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHMQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JO0Ka3bIBATh
YTBEPKJIECHHS ¢ TOMOILIBIO MHIAYKLUHN U PacCyXAaTh JEAYKTHUBHO, HUCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBIILIICHHE.

B xone uzyuenus yueGHOro kypca «Anredbpa M Hayajla MaTeMaTH4YECKOTO
aHalln3a» 00ydYaroIuecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPHpPETAllMd  TOJIYYEHHBIX  pEUIeHW#, 3HaKOMATCS €  MOpUMepaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOLIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIil Kypc o0nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GOpMHPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaKk M dYepe3 crneuuduky ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HadajlaM MaTeMaTHYeCKOro
aHaJIM3a JICKUT AEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATENBHO-METOANYECKUE TUHUMU: «YHucna
U BbIUMCIEHUD», « DyHKUIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauaina
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MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJEPKATENbHO-METOANYECKHE JHMHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTEIICHHO HACHIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
CoJep>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBalOT Bc€ Ooiee
IMIMPOKUM MATEMAaTHYSCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYalluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE TPU U3YUYEHUU y4eOHOTrO Kypca, JUIs
peIIeHUsI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MaTeMaTUYECKON 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o0ero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CE0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHUCiIa, yYMEHUE JenaThb MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh YWCIIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJeHHE Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCIHOJIb3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iINuHbIX 33134
dbopMupyeTcsi TpeCTaBICHUE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynbTaTe OOyYarolUecss OBJIAJEBAIOT PAa3IMYHBIMU METOAAMU  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATIBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKke 3ajad,
coAepKalmx mapameTpel. [lodydeHHBIE yMEHHs HIMPOKO HCHOJB3YIOTCS MpH
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UCCIeNOBaHNH (DYHKIMA C TIOMOIIBI0 TTPOU3BOAHON, TPHU PEIICHUH MPUKIIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (DyHKLIUU.
Jannast copep:karenbHas IMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacdy€Thl MO  ¢opMysnaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAKEHUIA,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepruajia  MPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemiaracT d(PQGEeKTUBHBIE WHCTPYMEHTHI JUISl PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepkarenbHo-MeToauueckass JUHUS «DyHKIMH U TpaQuKU» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelieHus 3aad U3 APYruxX y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosbllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (POpMyJaMu 3aBHCUMOCTH MEXKIY
pa3IMYHBIMU BEJIIMYUHAMH, HCCIENOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi ¢dopme: aHaTUTUYECKOU, Tpaduueckoi u cioBecHoil. Ero msyuenwue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYLIECTBEHHO PACIIUPHUTh KPYT KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMMA, ONpEeAeNsiTb HX HauOONbIIME W HAUMEHbIIUE
3HAUEHUS, BBIYUCIATH MUIOMAAu (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpeHHUsl TmpolieccoB. JlaHHasi coaep:kaTeiabHasi JMHUSA OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]1a4axX. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4E€CKOTrO
aHanM3a CIoOCOOCTBYET pa3BUTHIO aOCTPakTHOTO, (OPMAIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPaCO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT O
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BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaX.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIUHSIONINI 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 MaTEMaTUKHU U MCIOJIb30BATh €r0 JJisi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHUYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILIUICHHUS
00y4aroIuXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJICHHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPbHIE MPU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/ieoB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).
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COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanueckue npoou. IIpuMmeHeHue npoOeil U IPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEILHOTO YHCia U €ro cBoicTBa. [IpubnmxEéHHBIC BHIYMCICHUS, TTPAaBUIIA
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAKEHUN, COACPKAIIMX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

Jorapu(pMUYECKUX YpaBHEHHIA.
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OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.

Pemienne cuctem JIMHEMHBIX ypaBHEHHMW. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKHM CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYCHUS, IPUMECHEHUE ONPEICIUTENS Uil PEIICHMS
CUCTEMBl JIMHEWHBIX ypaBHEHUM. PelleHne nNpuUKIagHbIX 3a4ad C ITOMOLIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccinenoBaHue TMOCTPOEHHOM MOJENN C
IIOMOILBIO MaTPHUILL U OIPEIEITUTEIICH.

[IocTpoeHne MaTeMaTHYEeCKUX MOJENIEH pEeallbHOM CUTYyallMM C IOMOILBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3HH.

DOyHKUMH U TPaPuKu

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

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkium.
[TpomexyTku 3HaKonocTossHCTBA. YETHBIE U HeuéTHble pyHKIuH. [lepuoanueckue
¢ysnkun. IlpomexxyTku MOHOTOHHOCTHM (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-TIMHEWHasT (YHKUMU. DIEMEHTapHOE
UCCIJIEJOBaHKUE U IOCTPOCHUE UX IPa(pUKOB.

CreneHHasi (pyHKLHS C HATYpaJbHBIM U II€NIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (YHKIUKA OOpaTHOM
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelieHUs ypaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaJIN3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCJIeNOBaTeILHOCTEH. MeTon
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocyen0BaTeIbHOCTH. MICTOpHsT BOSHMKHOBEHUSI MAaTeMAaTHYECKOTO aHajiu3a Kak
aHalin3a OECKOHEUHO MAaJIBIX.

ApudmeTrnueckast 1 reoMeTpuueckas rnporpeccuu. beckoneuno yOpiBaromast
reoMmerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMeTpHUUEeCKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIOHEHIMAIBHBINA pOoCT. Yucio e. Popmyiia ClI0KHbIX

[lokyMeHT co3naH B anekTpoHHoi chopme. Ne 81 ot 31.08.2023. Ucnonnutens: KOcynoea 1.P. F'JHEHTPOHHHL?
Crpanuua 1 u3 8. Ctpanuua cosgana: 31.08.2023 13:31 ¥ TATAPCTAH



MpOLEHTOB. VCronp30BaHWE MPOrpecCHM Ui PELIEHUS PEANbHBIX 3aJad
MPUKIAJHOTO XapaKTEepa.

HempeppiBHble GyHKIIMM W WX CBOWCTBA. TOukw paspbiBa. ACHMITOTHI
rpadukoB ¢yHkuuid. CBoicTBa (YHKIMN HENpPEephIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB JUIsl PELICHHS HEpaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpasi mpousBoaHbIe PpyHKITMU. OnpeaeneHrue, reOMETPUIECKUN 1
(bu3MYecKuil CMBICI TPOU3BOAHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, OIepaluyu HaJ MHOXKECTBAMU M HUX CBOWMCTBa. [lnarpammbl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJIbHBIX IIPOLIECCOB MU SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0KAa3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KVIACC

Yucaa v BBIYMCICHUA

Harypanbubie u nenble yncna. [[pumMeHeHne NMpU3HAKOB JIEIMMOCTH LIEJIbIX
yuces, HauOosbuii oOmuit nenurtens (manee — HOJ[) m HaumeHsblnee ooiee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurMa EBkinuaa asis pereHus
3a/1a4 B LEJIbIX YUCIAX.

Kowmrmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYEeCKHe omnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHrn u3 KOMIUIEKCHOTO unchia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBbI-CJIE/ICTBHSI. PaBHOCHIIbHbIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTprU4eCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIIECHUS TIOKA3aTeNbHBIX U  JIOTApU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBLHBIX HEPABEHCTB.
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OCHOBHBIE METOJbI PELICHHS] CUCTEM M COBOKYIHOCTEH palHOHAIbHBIX,
UPpALMOHATIbHBIX, TIOKA3aTEeIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumMeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEHICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3lIMyHbIX 00JiacTell HayKu U peasibHON
JKA3HU, UHTEPIIPETALNS OJYYEHHBIX PE3YyJIbTATOB.

DYyHKIUHN U TPAPUKH

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

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

['padmyeckue MeTOABl pelleHUsT ypaBHEHHUW W 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 aHaJIM3a

[IpumMeHeHne MpOU3BOAHON K UCCIEAOBAHUIO (DYHKIIMII HA MOHOTOHHOCTbh U
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEr0  3HauY€HUH
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM JUIA HAXOXKICHUS HAWIY4dIIEro pElIEHUs B
NPUKIIAIHBIX 3a/adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3aJIaHHOTO (HOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIEpBOOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX pyHKuui. [IpaBuia HaxoX1eHUs! IEpBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaJIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleidnua.

[TpumeHeHne uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKUX TElL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLECCOB C NOMOLIBI  Au(depeHIruaIbHbIX
YPaBHEHUM.
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[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCUHCKOro  oO0miecTBa,  MPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BAaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUH HAyKHM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHI, pacCyXICHHU, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE MUTAHHWE, COATAHCHPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NPOEeCCHOHAIBHOM — NESATEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
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Oynymedr mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caM000pa30BaHUIO Ha TMPOTSHDKCHHH BCEW JKU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON M COIMATbHOU
Cpe/Ibl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX MPoOJieM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAaloB €€
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS ITUBUJIW3AIMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KakK CpPEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIICCTBIISATh IPOCKTHYID M HCCIEI0BATEIbCKYIO JICATEIbHOCTD
WHIWBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIe 1eiCTBUA

Bba3oBble Jornueckue aeicTBUs:

BBIABJIITD U XapAaKTEpU30BaTh CYILIECTBEHHBIC INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHATWUM, OTHOIIEHMH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OINpeJENeHHs MOHATUN, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KiacCU(UKaAIUY,
OCHOBAaHMsI /17151 0000ILEHNS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOTO aHAIM3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPeoOpa3oBBIBaTh  CYXKICHHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISBIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEUUS
B (pakrax, JaHHBIX, HAOJIIONCHUSIX U YTBEPKIACHUSX, Mpearatb KpUTEpUH s
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JeJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMUTH CAMOCTOATENIBHO AOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, IPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;
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BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BapMAHTOB  peUIeHHs, BbIOMpaTh HamboJee MOAXOMAIMK ¢ yd4éToM
CaMOCTOSITENTFHO BBIZICICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCTIOJIb30BaTh BOMPOCH KaK HCCIIEOBATENbCKUIA HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (HhOpMHpOBaTH TMIOTE3Yy, apTyMEHTUPOBATH
CBOIO MO3UIINIO0, MHEHUE;

IPOBOJIUTH CAMOCTOSITEIILHO CIIAHMPOBAHHBIM SKCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOro 00bEKTa, SBJICHHS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIHpPOBaThH OOOOIICHHS] U BBIBOJBI MO pe3yJibTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHUS O €TO PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmaumeii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOIPOC U JUIsl pelICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaIMIO, MPEJICTaBIsATh €€ B pazIu4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
cOpMyITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKACHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMUCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUSA II0 XOAY PELICHMs 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAe€MOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYI'MX YYaCTHUKOB
nuanora, oOHapy»KMBaTh pa3jMuMe U CXOJACTBO IMO3ULMH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;
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IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TelCTBHUS

CamoopraHuzanms:

COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pediieKCMH KaK  OCO3HAHMS
COBEPIIIAEMBIX JIE€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara peIICHHUs
MaTeMaTUYECKOM 3a7auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUN 3a/1auH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUST PE3YJIBTATOB JIEATEIIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboThl mpu pemeHun Y4eOHbIX 3a7ad, NPUHUMATH II€JIb COBMECTHOU
NEeATEILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW pabOThI, pacrpeaeisTh
BUIBl pabOT, JOrOBapUBaThCs, OOCYXJaTh TMPOLECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H WHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UICHAMH KOMAaHIbI, OIICHUBATH
KauyeCcTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPHUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce 0Oy4YarOIIMICA TOJYYUT CIICAYIOIIHNE
MpeAMETHbIE PEe3yIbTaThl MO OTJCIbHBIM TeMaM paboueil MporpamMmbl yu4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIH3ay:

Yuciaa v BBIYUCTCHUSA:
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cBOOOJHO OIEpPUPOBaTh MOHATHUSAMU: PAIMOHATBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPALUMOHATBFHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U JICMCTBUTENIBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCA;

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]a4 U NPEICTaBICHUS JAHHBIX;

cBOOO/IHO OIEpPUPOBATh MOHATHEM: apU(PMETHUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

cBOOO/IHO OIIEPUPOBATH 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;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHIT€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHSTHSIMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3IMYHbIE METOJbl pEIIECHUs palMOHAIBHBIX U JApPOOHO-
palMOHAJIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ] HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOYJI€H ¢ IedbIMH Ko3(p(dULIUMEeHTaMH, KOPHM MHOrOYJIeHa, HPUMEHAThH
JIeJICHNEe MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u treopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEpPUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHMIA,
MaTpuLa, ONPEACINUTENb MATPUIBI 2 X 2 W €ro TIeOMETPUYECKHU CMBICII,
WCIIOJIB30BaTh CBOMCTBA ONpEeNEeNuTeNss 2 X 2 I BBIYMCIICHHMS €ro 3Ha4yeHus,
IIPUMEHATh ONPEACIIUTENIN Ul PELICHUs CHUCTEMBbl JIMHEHMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAIIMH C MOMOILIBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IMOMOLIBIO MaTpHI] U OINpEACTUTENEH,
WHTEPIIPETUPOBATH NTOJIYyYECHHBIM PE3yJIbTaT;

WCIIOJIb30BAaTh CBOWMCTBA JICUCTBHM C KOPHSIMHU [JIsi MPeoOpa3oBaHUs
BBIPAKCHUM;

[lokyMeHT co3naH B anekTpoHHoi chopme. Ne 81 ot 31.08.2023. Ucnonnutens: KOcynoea 1.P. F'JHEHTPOHHHL?
Crpanuua 1 u3 8. Ctpanuua cosgana: 31.08.2023 13:31 ¥ TATAPCTAH



BBITMIOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palroHaIbHBIM TTOKa3aTeNeM;

UCIIOJIb30BATh CBOICTBa norapumMoB TUIS npeodpazoBaHus
Jorapu(pMUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMEPUPOBATh MOHATUSIMH: HPpPAIlMOHAIBbHBIC, MMOKa3aTeJbHbIC U
JorapuMuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXO0/I0B MM OCYILECTBIISIS MPOBEPKY KOPHE;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHEe (HOpMYJIbI Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIIEI0BATh
MOCTPOCHHBIE MOJICIIN C MCIIOJIb30BAHUEM arapara ainreopsl.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (PYHKIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUU, KOoMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIC MTpeoOpa3oBaHus rpadukoB PyHKITHI;

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

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaYeHHe (YHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypalIbHBIM U
HeIbIM TIOKa3zareneM, rpaguk CTeneHHOW (YHKIHUU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHS N-Oi CTemeHW Kak (DyHKIUH OOpaTHOM CTENeHu ¢
HATYpaJIbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(byHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U IOCTPOSHUE UX TPAPUKOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: TOKa3aTeslbHAs W JorapupmMuyeckas
byHKIIMKA, UX CBOMCTBA W TrpadWKH, MCIOIL30BATh MX TPAPUKUA JIS PEIICHUS
YPaBHEHHUI;

CBOOOJHO OMEpUPOBATh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
orpesieNieHue TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (GYHKIMA i1 WCCIENOBAHUS TIPOILECCOB M
3aBUCUMOCTEH TPHU PENICHUH 3a/lad U3 APYTHX y4eOHBIX MPEIMETOB M PeabHOMN
KHU3HU, BBIpAXXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;
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Hauyaja maTeMaTH4YeCcKOIo aHaJIu3a:

CBOOOJHO OMEPUPOBATH TOHATHIMU: apu(PMeTHdecKass W TeOMEeTpUYeCKas
nporpeccusi, 06CKOHEYHO yOBIBaIOIasi TeOMETprUYecKas porpeccusi, TMHEUHBIA U
AKCTIIOHEHITUAJILHBIA POCT, (hOpMyJia CIIOKHBIX MPOILIEHTOB, UMETh MPEICTABICHUE
0 KOHCTaHTE;

MCIOJIb30BaTh MNPOTPECCUM I PELICHUS] PEATbHBIX 3a4a4 MPUKIATHOTO
Xapakrepa;

CBOOOJIHO OIEPHUPOBATH MOHITUSIMHU: TTOCIIEI0BATEIILHOCTh, CITIOCOOBI 3aJaHus
MOCJICIOBATEILHOCTEH, MOHOTOHHBIE W OTPAHUYEHHBIC IIOCIEIOBATEIHLHOCTH,
IIOHUMAaTh OCHOBBI 3apOXKJICHUS MATEMAaTHYECKOrO aHajdu3a KakK aHajiu3a
OECKOHEUHO MaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHBIC (YHKIIUW, TOUYKH
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJIHO OIEpUPOBATh MOHATHEM: (YHKIIMS, HENpepbhiBHAS Ha OTPE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsl pEIICHUs 3a/1a4;

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

BBIUUCJISITh TIPOM3BOJHBIC CYMMBbI, NMPOWU3BEACHHUS, YaCTHOTO W KOMITO3UIIUU
NBYX (OYHKIIUH, 3HATh MPOU3BOHBIC JIEMEHTAPHBIX (DYHKITHIA;

UCIIOJIB30BaTh T€OMETPUUECKUU U (UBUYECKUM CMBICT TPOU3BOTHON Jis
pelIeHus 3a1ay.

MHoKecTBa U JIOTHKA:

CBOOOJHO  OIEpUpPOBATh  MOHATHUSIMHU: MHOXKECTBO, OICpalldd  Haj
MHOKECTBAMU;

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

CBOOOJIHO OIEPUPOBATh IOHATHSAMHU: OIpEeIeHUe, TeopeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MaTEMAaTHYECKOI0 00OBEKTA, I0KA3aTeIIbCTBO, PABHOCHUIIbHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICA TOJYYUT CICAYIOIIHNE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa 1 Hauaja MaTeMaTHICCKOTO aHATH3ay:

Yucjia ¥ BBIYMCJICHUS:

CBOOOJIHO OMNEPUPOBATh TMOHATHUAMH: HATypaJlbHOE U II€JI0€ 4YHUCJIO,
MHOKECTBA HATYPAJIBbHBIX W IEIbIX YUCEI, UCIOJIb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4MCen JJIsl pelIeHUs 3a7a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa 1O MOJIYJIO, 3alKChIBATh
HaTypaJIbHbIE YMCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHUS,
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CBOOOIHO OMEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METUUECKHE ONepali ¢ HUMU U
U300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

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

OCYHIECTBJISATh OTOOpP KOpPHEM TpU pElIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

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

peuare paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
gorapuMUYECKUe U  TPUTOHOMETPUUECKHE YpaBHEHHUS U  HEPaBEHCTBA,
CoZIeprKalle MOYJIM U TapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a71a4 C [MapamMeTpaMu;

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

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
VCCJIEIOBAHMS M CBOMCTB KOMIO3UIMU ABYX (DYHKIIHIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHMH W  HEPABEHCTB HA
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havasa maTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;
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HAXOAUTh HauOoJbllIee U HAaNMEHbIIee 3HaUeHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIy4dlIer0 PELICHUs B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3ajadax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHs TIpoliecca, 3alaHHOro (popmynol wiu
rpaduxom;

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

HAXOJIUTh TJIOMIAIHN MIOCKUX (QUTYP U OOBEMBI TEJl C TOMOIIBIO UHTETPaa;

MMETh IIPEACTABICHHE O MATEMATHYECKOM MOJEIMPOBAHMM HA INPUMEDPE
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemaTh NMPUKIAAHBIE 33Ja4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($U3NYECKOTO XapaKkTepa, CPeACTBAMU MAaTEMAaTHYECKOTO aHaIN3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
MHOK€eCTBO ICHCTBUTEIBHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
Oyukuuu u rpaduku. CreneHHas KIS C
2 YHIH rpad Pynu 12 1 http://resh.edu.ru
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
[TokazarenbHas kuus. [TokasaTenpHble
4 PyHKi 10 1 http://resh.edu.ru
ypaBHEHUS
Jlorapudmuueckas pyHKuMS.
5 puch ymKI 18 1 http://resh.edu.ru
Jlorapudmudeckue ypaBHeHUS
Tpuronome eCKHe axe
6 PHTOHOMETPHHECKHE BLHpaXCHH 22 1 http://resh.edu.ru
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M POTPECCUN 10
8 HenpepsiBabie dynkiuu. [IponsBoanas 20 http://resh.edu.ru
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MPOU3BOAHOMN
2 [TepBooOpasnas u UHTETpa 12 1 http://resh.edu.ru
I'padyiku TpUrOHOMETPHUUECKUX KIIUH.
3 pag p p ym 14 1 http://resh.edu.ru
TpuronomeTpuueckre HEPaBEHCTBA
UppanmoHanbHble, TOKa3aTeIbHBIE U
4 pp ’ 24 1 http://resh.edu.ru
norapu(MHYEeCKUEe HEPAaBEHCTBA
KommnnekcHple ynciaa 10 http://resh.edu.ru
6 HatypanbHble u 1iesnbie uncna 10
Cucremsl palluOHAIBHBIX, HPPAITMOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1 http://resh.edu.ru
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1 http://resh.edu.ru
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne n/m Tema ypoxa Koutpoasubie IIpakTuyeckue Aara unpposbie
Bceero u3ydyeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI pecypenI
1 [[MHOK€eCTBO, ONepaiy HaJl 1
MHO’KECTBAMHU M X CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1 http://resh.edu.ru
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
amnmapara JaJisl pelieHus 3a1a4
Panmonansabie ynciaa. OOBIKHOBEHHEBIE U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
Parnnonanshele unciaa. OOBIKHOBEHHEIC U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHUE JPOOH
6 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1
peNIeHHS TPUKIIATHBIX 33a9
7 [Tpumenenue apobeli U MPOIECHTOB IS 1
pelIeHHs TPUKIIAIHBIX 33129
8 JlelicTBUTEeNIbHBIE YKCIIa. PallioHalIbHbBIE U 1 hitp://resh.edu.ru
UppaIMoHaIbHbIC YHCIIA
9 ApudmeTnueckue ornepauu c 1
JIEWCTBUTEILHBIMH YHCIIAMH
10 Mopynb AeiCTBUTENBHOTO YHCIIA U €r0 1 http://resh.edu.ru
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CBOMCTBA

11

12

13

[TpuOnkEHHBIE BBIYUCIICHUS, TIPAaBUIIa
OKPYTIJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OCHOBHBIE METO/IbI PELICHUS LENbIX U
JIPOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METO/IbI PELLICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

http://resh.edu.ru

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBPHBIX YPABHEHUH H
HEPaBCHCTB

15

16

17

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenre MHOTOYJIEHA HA MHOTOYJICH C
ocratkoM. Teopema besy
MHOTro4JIeHbI C HEeTbIMU
koadunmentamu. Teopema Buera

Pemenne cucreM TMHENHBIX YpaBHEHUN

http://resh.edu.ru

http://resh.edu.ru

18

19

20

Pemenne cucreM TMHENHBIX YpaBHEHUN

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHUM.
Omnpenenurens MaTpuLpl 2x2, ero
TEOMETPUUYECKUN CMBICT M CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Onpenenurens MaTpulbl 2X2, ero
reOMETPUYECKUI CMBICT M CBOMCTBA;
BBIYUCIICHHUE €r0 3HaUCHUs

http://resh.edu.ru

21

[IpuMeHeHne onpenenuTens s PELeHHs
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CHUCTEMBI JINHEWHBIX YPAaBHEHUI

22

23

Pemenue npukiaaHbIX 3aa4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenuie nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

http://resh.edu.ru

24

KonTtponbnas padora: "Pannonanbuble
ypaBHEHUs U HepaBeHcTBA. CrcTeMsl
JIMHEWUHBIX YpaBHEHUI"

25

26

27

OyHKIWMS, CITOCOOBI 3a1aHus () YHKITUH.
B3anmuo obpatHbie QyHKIUH.
Komrmozumus ¢pyHKIui

I'paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH
OO6nacth ornpeaesieHusi 1 MHOYKECTBO

3HaueHud ¢pynkuuu. Hynu ¢yHkmm.
[TpomexyTKM 3HaK MOCTOSIHCTBA

http://resh.edu.ru

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkuuu. [Ipomexyrku
MOHOTOHHOCTH (pYHKIIMH

http://resh.edu.ru

29

30

31

MaxkcuMyMBbl U MUHUMYMBI (DYHKITHH.
Haubonpiiee n HauMeHbllIee 3HaYEHHE
(GYHKIIMHM Ha IPOMEKYTKE

JluneliHasi, KBagpaTU4Has U JpOOHO-
AvHeNHas QyHKIH

DIeMEHTapHOE MCCIICIOBAHNE U
MOCTPOCHHE TPAPHUKOB ITHX PYHKLIUH

http://resh.edu.ru

32

DIeMEeHTapHOE MCCIICIOBAaHNE U
NocTpoeHue rpauKoB ATUX QYHKIUN
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CrerneHs c LETBIM TTI0Ka3aTeaeM. buaom

33 Herotona http://resh.edu.ru
34 Crenens c 1eJIbIM TTOKa3zareneM. bunom
Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U
35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpadguk
36 KoHntposnbhas pabora: "CreneHHas
¢bynkus. E€ croiicta u rpaduk"
37 Apudmernaeckuit j(OpeHI) HaTypaJbHOU http://resh.edu.ru
CTENEHU U €ro CBOMCTBA
38 ApudmeTndeckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA
39 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAXKEHUH,
COJIeprKalINX CTENCHH U KOPHH
40 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH,
COJIepIKalINX CTENEHU U KOPHU
41 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepKalINX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE
42 METOJIBI pEIICHHUS HppalliOHaIbHBIX http://resh.edu.ru
yYpaBHEHUHU
UppanmonansHble ypaBHeHUs. OCHOBHbBIE
43 METO/IbI PEIICHHS UPPaAIlMOHATBHBIX
ypaBHEHUU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE
44 METO/IbI PEMICHNS UPPALMOHATBHBIX

ypaBHEHUU
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PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

45 o http://resh.edu.ru
UpPpaAlMOHATILHBIX YPABHEHHIM
46 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHATBHBIX YPaBHEHUN
47 PaBHOCHIIbHBIE TTEPEXOBI B PEIICHUH
UpPPALMOHATILHBIX YPABHEHHIM
48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UpPpaALMOHATILHBIX YPABHEHHIM
CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn
49 KaK QyHKIIMH OOpaTHOW CTETICHH C http://resh.edu.ru
HaTypaJIbHbIM I10Ka3aTejeM
CaoiicTBa U rpaduK KOpHsI N-Oi CTENEeHH
50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
Kontponbnas pabota: "CpolicTBa u rpaduk
51 KOpHs N-ol crenenu. MppannoHanbHbie
ypaBHeHHUA"
59 C:FGHGI:II) C pallMOHAJILHBIM [TOKAa3aTeleM U http://resh.edu.ru
e€ cBolicTBa
53 CreneHsb ¢ palliOHATILHBIM [TOKA3aTeNeM U
€€ CBOICTBA
54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOICTBA
55 [ToxazarenbHast pyHKILINS, €€ CBONWCTBA U http://resh.edu.ru
rpaduk
56 Ucnonb3oBanue rpaduka GyHKIUN AJs

peueHus: ypaBHEHU I
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Ucnonb3oBanue rpaduka GyHKIUN A5

57 - 1
pelieHus: ypaBHEeHU I
[loka3arenbHble ypaBHeHUs. OCHOBHBIE
58 METO/bI pEIICHUS MTOKA3aTEIbHBIX 1
ypaBHEHUU
[Toka3zaTenbHble ypaBHeHUs1. OCHOBHBIE
59 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1 http://resh.edu.ru
ypaBHEHUU
[Toka3zarenbHble ypaBHEHHs. OCHOBHBIE
60 METO/IbI PEIIEHUs TOKa3aTEIbHbBIX 1
YpaBHEHUU
61 KonTponpHas padora: "[lokazarensHas 1
¢byuknus. [TokasarensHble ypaBHeHUA"
62 Jlorapudm umncna. CoiicTBa Jorapudpma 1 http://resh.edu.ru
63 Jlorapudwm yucna. CoiicTBa norapudpma 1
64 Jlorapudm yucna. CoiicTBa iorapugpma 1
65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI 1 http://resh.edu.ru
66 JlecaTHYHBIE U HATypaJIbHBIE JTOTapH(PMBI 1
67 [TpeoOpa3oBaHue BbIpAXKEHUH, 1
coJiepKalUX JOorapu(mbl
68 [IpeobpazoBanue BhIpa)eHUH, 1
coJiepKaluX JorapuQmbl
69 [IpeoOpazoBanme BBIpaKEHUH, 1
COJIepXKaIIuX JorapudMbl
70 HOFa}:bH(bMI/I‘{eCKaSI ¢byHKuus, e€ cBoWcTBA 1 http://resh.edu.ru
u rpaduk
71 Jlorapudmuueckas pyHkus, e€ CBONCTBA 1
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u rpadux

Hcnons3oBanue rpaduka QyHKIUU A5

72 . http://resh.edu.ru
pelIeHNs ypaBHEHUI
73 Hcnonb3oBanue rpaduka GyHKIUN 1J1s
pelieHusi ypaBHEHUM
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE
74 METO/BI pEIIeHUs JToTapu(HPMUIECKUX
ypaBHEHUH
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE
75 METOBI peIIeHUs JIoTapu(HPMUIECKUX http://resh.edu.ru
ypaBHEHUU
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE
76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUU
77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN htto://resh.edu.ru
Jorapu(pMHUUECKUX ypaBHEHUH
78 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
norapu(MUUECKUX YpaBHEHUN
79 Konrtponbnas pabora: "Jlorapudpmuueckas
¢yukus. Jlorapupmuueckue ypaBHeHus"
80 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCJIOBOT'O apryMeHTa
81 CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa
82 ApKcuHYC, apKKOCUHYC U apKTaHT'€HC
YKCIIOBOTO apryMeHTa
83 ApKcUHYC, apKKOCUHYC U apKTaHT€HC
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YHUCJIOBOT'0 apryMeHTa

Tpuronomerpuyeckas OKpyKHOCTb,

84 OIIpEIEIIEHNE TPUTOHOMETPUIECKUX http://resh.edu.ru
(GyHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 OTpeIeTICHUE TPUTOHOMETPUUECKHUX
(GYHKLUI YUCIOBOIO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE http://resh.edu.ru
bopMyIbI

87 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

88 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

89 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbI

90 Hpeo6pa30013aHHe TPUTOHOMETPHUUECKHUX http://resh.edu.ru
BBIpOKEHU I

01 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

92 [Ipeo6pa3oBanne TPUrOHOMETPUUECKUX
BBIPAKECHUI

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX
BBIPKECHUI

94 Pemenune ’EpHFOHOMeTqueCKHX http://resh.edu.ru
ypaBHEHHH

95 Pemienne TpuroHOMeTpUYECKUX

YpaBHEHUNU
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Pewienne TpuroHOMeTpU4ECKUX

96 .
ypaBHEHUU
97 Pewienne TpuroHOMeTpU4ECKUX
ypaBHEHUU
08 Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHU M
99 Pewienne TpuroHOMeTpUYECKUX
ypaBHEHUH
100 Pemienne TpuroHOMeTpUYECKUX
ypaBHEHUU
KonTponbhas pabora:
101 "TpUroHOMETPHUYECKUE BBIPAKECHUS U
TPUTOHOMETPHUYECKHUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CLIOCOOBI 3aAaHUS
102 [ocjieqoBareIbpbHoCTell. MeTo http://resh.edu.ru
MaTeMaTHYeCKOW MHAYKIUH
MOHOTOHHBIE B OTPAaHUYCHHBIC
103 MOCJIeI0BaTEIbHOCTH. VicTopus aHanm3a
OECKOHEYHO MaJIbIX
104 Apudmernueckast nmporpeccus http://resh.edu.ru
105 ['eomeTpuyeckas nporpeccus http://resh.edu.ru
106 beckoHeuHo yObIBaroI1as reoMeTpruueckas
nporpeccust
107 CymMa GeckoHEeuHO yObIBaroIei
reOMEeTPHUUECKON MPOrpeccuu
108 JIMHENHBIN U SKCIOHEHIUAIBHBIN POCT.

Yucio e. CDOpMy'J'Ia CJIOKHBIX ITPOILICHTOB
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JIMHENHBIN U DKCIOHEHUMAIIBHBIN POCT.

109
Yucno e. Dopmyrna CI0KHBIX IPOILECHTOB

110 Hcnonbp30Banue nporpeccuu s peleHus
peaJIbHBIX 3a/1a4 PUKJIAJHOTO XapaKTepa

111 KonTponbhas pabota:
"[TocnenoBaTebHOCTH U TIporpeccuu’”

112 HenpeprsiBHbIe QYHKINU U UX CBOICTBA

113 Touka pilSpLIBa. AcuMInToTsl TpaduKoB http://resh.edu.ru
byHKIII

114 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (h)yHKIMI HEPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB [Tl pEIICHUS http://resh.edu.ru
HEPABEHCTB

117 MeTto MHTEPBAJIOB [UIsl pELICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

119 [TpuMeHeHnEe CBOMCTB HENMPEPBIBHBIX
GyHKUMH 1715 peleHus 3a1a4

120 [TpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
GyHKUMH 1715 peleHus 3a1a4

121 [lepBast u BTOpas Mpou3BOHbIE (PYHKLINN

122 Onpez[eneHHf:, rEOMETPUUYECKUIN CMBICTT
IIPOU3BOTHON

123 Omnpenenenne, GU3HMIECKAN CMBICTT
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MIPOU3BOAHOMN

YpaBHeHUEe KacaTeIbHOU K rpaduKy

124 1 http://resh.edu.ru
byHKIIUN

125 YpaBHeHUEe KacaTeIbHOU K rpaduKy 1
byHKIIUN

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN

127 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

128 [IpousBoaHast CymMmBl, HpOI/IBBe,ZIeI:II/ISI, 1 htto://resh.edu.ru
YaCTHOTO ¥ KOMITO3HIINH (HYHKITUH

129 [TpousBoHas CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMITO3HIINU (DYHKITUH

130 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMIO3ULIUU (DYHKIUI

131 KonTponsHas padora: "[Iponssoanas” 1

132 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS 1
3HaHM: "YpaBHeHuUA"

133 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS 1
3HaHui: "OyHkIUn"

134 Hroroas xoHTpoapHas pabora

135 HToroBast KOHTpoOJIbHAsA paboTa

136 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATU3ALIH 1
3HAHHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136
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11 KJIACC

Ne i/

Tema ypoka

[IprumeHeHnre nporu3BOJHON K
UCCIIeIOBaHUIO QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K

UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoanuecTBo 4acoB

Bcero

KonTpoabubie IIpakTuueckue

padoThI

padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE

undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

http://resh.edu.ru

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAaHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IprMeHeHne nNpon3BOIHON K
MCCIIeI0BaHUIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI

IIpuMeHeHne MpOU3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

IIpruMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
Haxoxnenne HanOoIbIIETO 1
HaMMEHBILIETO 3HAYEHUsI HENPEPHIBHOM
(GyHKLIUHU Ha OTpe3Ke

http://resh.edu.ru

Haxoxnenne HanbobIIero u
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HaVMEHBILIETO 3HAYCHUS HENIPEPBIBHOM
(GyHKLUHU Ha OTpe3Ke

10

11

Haxoxxnenne HanOOIIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GYHKIINY Ha OTPE3Ke

Haxoxnenne HanOOJIbIIEro 1
HAUMEHBIIIETO 3HAYCHUS HEIPEPBIBHOM
(byHKIMU HAa OTpE3Ke

Haxoxaenre HauOoIbIIErO U
HAUMEHBIIIETO 3HAYCHUS HEPEPBIBHOM
(GYHKIIMU Ha OTpE3Ke

12

Haxoxnenne HanOompIIero u
HaWMEHBIIIETO 3HAYCHUS HENPEPHIBHON
GyHKIINM Ha OTpe3Ke

13

[IpuMeHeHne Npon3BOAHON IS
HAXO0X/ICHNS HAaWTY4IlIero peueHus B
MPUKIIAIHBIX 3a7a4ax

http://resh.edu.ru

14

15

16

IIprMmeHeHre nporu3BOIHOMN ISt
HaXO0XJICHUS HAWTY4YlIEro pelieHus B
MPUKJIAJIHBIX 3a/1a49ax

IIprMeHeHre nporu3BOIHOMN ISt
ONIPENEIEHUS CKOPOCTU U YCKOPEHUS
mpolecca, 3alaHHoro GopMyYJION WK
rpaduxom

[IpumeneHnre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTU U YCKOPEHUS
mpoliecca, 3aIaHHoro GopMyIIon WiIH
rpadpukom
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17

Komnosunus ¢pyHkuumit

http://resh.edu.ru

18 Kommo3zurust ¢hyHKImii
19 Komnosunus ¢pyHkuumit
20 FeOMeTqueCIfne 0o0pa3sl ypaBHEHUH Ha http://resh.edu.ru
KOOpPJMHATHOM IJIOCKOCTH
21 ['eomeTpryeckue 0Opas3bl ypaBHEHUN Ha
KOOPJIMHATHOMH MJI0CKOCTH
99 KonTtponsnas pabdora: "MccnenoBanue
(GYHKIMH C TOMOIIBIO TPOU3BOTHOM"
93 [TepBooOpazHasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX
24 [TepBooOpazHble yIeMEHTAPHBIX (DYHKIMH.
[TpaBuia HaX0XJIEHUS IEPBOOOPA3HBIX
o5 [TepBoOOpa3HbIe 3NIeMEHTAPHBIX (HYHKITUH.
[IpaBuna Hax0XIEHHS TEPBOOOPA3HBIX
26 Wurerpair. ' eoMeTpU4ECKUN CMBICIT hitp://resh.edu.ru
MHTETpasia
97 Brruucnenue onpeaenéHHOro HHTErpaia
no popmyne Herotona-JleltoHuma
28 Brruucnenue onpenenéHHoro HHTerpana
no popmyne HeroTona-JleltoHuma
29 [TprMeHeHne MHTErpaia s HaXOXKAECHUS
TJIOMIAJIEH TUIOCKUX (pHUTyp
30 [Ipumenenne uHTErpaia 1 HaXOXKIACHUS
00BEMOB reOMETPUYECKHX TeT
31 [Tpumeps pemieHuit AudpepeHnnaIbHbIX http://resh.edu.ru

ypaBHEHUH
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[Tpumeps! pemenuii mudepeHraITbHbIX

32 .
ypaBHEHUU
MaremaTrnueckoe MOAECIUPOBAHUE

33 PEATBHBIX MPOIIECCOB C MTOMOIILIO
nuddepeHIraIbHbIX ypaBHEHUN

34 Kontposbnas padota: "[lepBoobpasznas u
uHrerpan"
Tpuronomerpuyeckue KIIMH, UX

35 P . P dyn ’ http://resh.edu.ru
CBOIiCcTBa U rpaduKu

36 Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKIHH, UX
CBOIiCcTBa U rpaduKu

38 Tpuronomerpudeckne GyHKINHU, HX
CBOIiCcTBa U rpaduKu

39 Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHHUH C IOMOILBIO http://resh.edu.ru
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHIX

YpaBHEHUH € TOMOUIBIO
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TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenuie TpUroHOMeTpHUUECKUX

44 http://resh.edu.ru
HEPABCHCTB
45 Pemenne TpuroHoMeTpHUECKIX
HEPaBEHCTB
16 Pewienne TpuroHOMeTpU4ECKUX
HEPABCHCTB
47 Perrenre TpUrOHOMETPUYCCKUX
HEPABCHCTB
KoHntponbnas padora: "I'paduku
48 TPUTOHOMETPHUUECKUX (PYHKIIMA.
TpuronomeTpuueckre HepaBeHCTBA"
OCHOBHBIE METOJIBI PEIICHUS
49 http://resh.edu.ru
MOKAa3aTeIbHBIX HEPABESHCTB
50 OCHOBHBIE METOJIBI PEIICHUS
MOKAa3aTeIbHBIX HEPABEHCTB
51 OcCHOBHBIE METOIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
59 OCHOBHBIE METOJIBI PEIICHUS
MOKAa3aTeIbHBIX HEPABEHCTB
53 OcCHOBHBIE METOIBI PEIICHUS
norapu(MUUECKIX HEPABEHCTB
54 OCHOBHBIE METOJIBI PEIICHUS
norapupMHUUECKUX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS
55 http://resh.edu.ru
norapu(MUIECKIX HEPABEHCTB
56 OcHOBHBIE METO/BI PELLIEHUS
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norapupMHUECKUX HEPABEHCTB

OcCHOBHBIE MCTOBI pCHICHUSA

> UppaMOHATIHLHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHAIbLHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaMOHATIHLHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEILIEHUS
UppaMOHATIHHBIX HEPABEHCTB
61 I'paduueckue MeTo b1 peme}umﬂ http://resh.edu.ru
UppaLMOHATIBLHBIX YpaBHEHUN
62 I'paduaeckue MeTO Bl pemeHHUS
UpPPaMOHATILHBIX YPaBHEHUN
63 I'paduueckue MeTobl pelIeHus
IIOKa3aTeJIbHBIX YPaBHEHUI
64 I'paduueckue MeTObI perIeHus
NOKa3aTeIbHbIX HEPAaBEHCTB
65 I'paduaeckne MeTOIBI pemeHHs
norapu(MUUECKUX YpaBHEHUN
66 I'paduueckue MeTObI perIeHus
JorapupMHUECKUX HEPABEHCTB
67 I'paduueckue MeTObI perIeHus
JorapupMHUUECKUX HEPABEHCTB
['padrueckue METO B! peIIeHUS
68 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUU
69 I'paduueckue MeTo bl pereHus
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MOKA3aTebHBIX U JIOTapU(OMUIECKUX
ypaBHEHUH

70

71

72

I'paduueckue MeTo Bl pemeHus
MOKA3aTebHBIX U JIOTapU(YMUIECKUX
HEPABCHCTB

['padmyeckue METOABI peLIeHHs
MOKa3aTeNNbHbBIX U JTOrapu(OMUYECKUX
HEPaBEHCTB

KoHnTtpoinbHas padora: "UppanroHaibHbIE,

MoKa3aTeNlbHbIe U TorapuMuueckue
HepaBeHCTBA"

http://resh.edu.ru

73

KommuiekcHbie uncna. Anredpandeckas u
TPUTOHOMETPUYECKast (POPMBI 3AMUCH
KOMILICKCHOTO YHCIIa

http://resh.edu.ru

74

KommuiekcHbie uncna. Anredpandeckas u
TpUTrOHOMETpHUecKas (hOpPMbI 3aITUCH
KOMIUICKCHOTO YHCIIa

75

76

Apudmerndeckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU
Apudmernueckre onepaum ¢
KOMILJIEKCHBIMHU YUCIIAMU

77

N3o0paxeHue KOMIJIEKCHBIX YHUCETT Ha
KOOPAWHATHOM IIOCKOCTH

http://resh.edu.ru

78

79

N3o6parkeHne KOMIUIEKCHBIX YHCE Ha
KOOPJAMHATHOM IIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOT'O YHCIIa

http://resh.edu.ru

80

®opmyna Myaspa. KopHu N-oii cTenenn
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N3 KOMIIJICKCHOI'O YHuCJjia

HpI/IMeHeHI/IC KOMIIJICKCHBIX YUCCII OJId

81 pemeHust pU3MIECKUX U TEOMETPUIECKUX
3a/1a4
82 KoHntposnbnast pabdora: "KomMruiekcHbie
yucna"
83 Harypasbnblie u nienbie yucia http://resh.edu.ru
84 HarypanbHble u nensie yncna
85 [IpuMeHeHne npru3HaKOB ACIUMOCTH
LEJBIX YUCell
86 [IpuMeHeHne npu3HaKOB ACIUMOCTH
LEJIBIX YUCEI
87 [TpuMmeHeHre TPU3HAKOB IETUMOCTH http://resh.edu.ru
nensix uncen: HO u HOK
88 [IpuMeHeHne npru3HaKOB ACIUMOCTH
uenbix yncen: HOJ[ u HOK
89 [IpuMeHeHne NprU3HAKOB ACIUMOCTH
HEJIBIX YHCEJI: OCTATKU 10 MOJIYIIIO
90 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
LEJIbIX YHCEII: OCTATKU 110 MOJYIIIO
[IpuMeHeHne NprU3HAKOB ACITUMOCTH
91 HENbIX YUCEeIl: anropuT™ EBkinaa s
pelleHus 3a1a4 B LIEJIbIX YnCIax
92 Kontponbnast pabota: "Teopust menbix
yucen"
03 Cucrema ¥ COBOKYITHOCTh YPaBHEHHUIA. http://resh.edu.ru

PaBHOCUIIBHEIE CUCTEMBI M CUCTEMBI-
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CIICACTBHUA

94

95

96

CucreMa 1 COBOKYITHOCTh YPaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI-
CJIEJICTBUS

OCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH pallMOHAIbHbBIX
ypaBHEHU M

OCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH MPpallMOHATBHBIX
YpaBHEHUU

97

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

98

99

100

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUU

OCHOBHBIE METO/IBI PELLIEHUSI CUCTEM H
COBOKYITHOCTEH JIorapu(hMUIECKUX
yYpaBHEHUHU

101

[IpuMeHeHne cuCTEeM K PEIEHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3IMYHBIX 001acTe HAYKU U peaslbHOM
JKU3HH, UHTEPIIPETALUS IIOJIy4EHHBIX
pe3ynbTaTOB

102

IIpuMeHeHne CUCTEM K PEIEHUIO

http://resh.edu.ru
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MaTeMaTUYeCKHX 3a/1a4 U 3aJ1a4y U3
pa3IMYHBIX 00J1acTel HAYKU U pealbHON
YKU3HU, UTHTEPIPETALUs OTy4YEeHHBIX
pe3yJbTaToOB

[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTUUYECKUX 3a7ad U 3a7a4 u3

103 pa3IMYHBIX 00J1acTel HAYKU U peaIbHON
KHU3HHU, HHTEpIpEeTalys HOTy4EHHBIX
pe3yiIbTaToB
KonTponpHas padora: "Cucremsl

104 palMoHATBEHBIX, UPPAIIMOHATBHBIX
HOKa3aTeIbHbIX U JIOTapu(PMUUECKUX
ypaBHeHUN"

105 PannonanbHble ypaBHEHUS ¢ TapaMeTpaMu http://resh.edu.ru

106 PanmonanbHble HEpaBEHCTBA C
napameTpamu

107 PanyonanbHbIE CUCTEMBI ¢ TApaMETPAMU

108 HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C TapaMeTpaMu

109 HppannoHaabHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA
C ImapaMeTpaMu

111 [loka3zarenbHble CUCTEMBI C TApaMETPAMU

112 Jlorapudmuueckre ypaBHEHUs, http://resh.edu.ru
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapudmudeckue CUCTEMBI ¢

napaMeTpamu
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114

TpUroHOMETpUYECKUE YPABHEHHUS C
napaMeTpamu

http://resh.edu.ru

115

116

TpuronomeTpuyecKkrue HEPaBEHCTBA C
napaMeTrpamu

TpuroHoMmeTpuyeckue CUCTEMBI C
napameTpamu

117

IToctpoenue u uccnenoBaHue
MaTEeMaTUYECKUX MOJICIICH peaTbHbIX
CUTyalMil C MOMOUIBIO YPABHEHUH C
napameTpamMu

http://resh.edu.ru

118

IToctpoenue u uccnegoBaHue
MaTEMATUYCCKUX MO,ZIGJIGI;'I PCATBbHBIX
CUTYaIlUi C OMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpaMu

119

IToctpoenue u uccnegoBaHue
MaTeMaTUYECKUX MOJIENEeN peabHbIX
CUTYyalMi C MOMOUIBIO CUCTEM YPABHEHUN
C mapamMeTpaMu

120

121

KonTponbhas pabora: "3agauu c
napamerpamu”

[ToBTOpenue, 06001IEHNE,
cuUcTeMaTH3alus 3HaHuil: "YpasHeHus"

http://resh.edu.ru

122

[ToBTOpenue, o6odIIEHNE,
cucTemMarusanus 3HaHuil: "YpaBHeHus"

123

124

[ToBTOpenme, 0600IIEHNE,
cUCTeMaTH3alus 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHHH"

[ToBTOpenue, 060061ICHNE,

http://resh.edu.ru
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cucreMaru3aius 3Hanuii: "HepaBencraa"

[ToBTOpEeHme, 0600IICHNE,

125 cucremarusanus 3Hanuil: "Hepasencraa"

126 [ToBTOpEeHmE, 0600IICHNE,
cucremaTtusanus 3Hanuii: "HepaBencrna"
[ToBTOpenue, 06001ICHNE,

127 cucreMaruzanus 3Hanuii: "[IponsBoanas u
€€ npuMmeHeHue"
[ToBTOpenue, 06001ICHNE,

128 cucremarusauus 3Hanuii: "IIpousBogHas u
e€ npumeHeHue"
[ToBTOpEHHE, 0000IICHUE,

129 cucreMaruzanus 3Hanuii: "[IponsBoaHas u http://resh.edu.ru
e€ npumeHeHue"
[ToBTOpEeHHE, 0000IICHUE,

130 cuctemarusauvs 3HaHui: "HHTerpan u ero
npuMeHeHune"

131 [ToBTOpenue, o6odIIEHKE,
cucreMaruzanus 3HaHui: "OyHKmn"

132 [ToBTOpenue, o6odIIEHNE,
cucremMarusanus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 06001IIEHNE,
cucreMartu3anus 3HaHui: "OyHkuun"

134 Hrorosast koHTpOIBHAS paboTa

135 Wrorosast kKoHTpoJbHASA paboTa

136 [ToBTOpenwue, 0600IIEHNE, http://resh.edu.ru

CHCTEeMaTHU3allus 3HaHU!
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
Anrebpa 1 Havajia MaTeMaTH4YeCcKoro anaiausa (B 2 yactax), 10 kimacc/ Yactsp 1:
Mopakosuu A.I'., CemenoB I1.B.; Yacts 2: Mopakosuu A.I'. u npyrue; noju
penakiueit Mopakosuya A.T"., O61IECTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO
«10Ll MHEMO3HNHA»

* Maremaruka: anredpa 1 Hadajga MaTEMaTUYECKOTO aHAIN3a, TEOMETPHSL.
AnreOpa u Hauajia MaTeMaTUYeCKOro aHaiau3a (B 2 yactsax), 11 kmace/ Hacts 1:
Mopakosuu A.I'., CemenoB I1.B.; Yacts 2: Mopakosuu A.I'. u Apyrue; noa
penakmueit Mopakosuya A.I'., O01IecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«11OL MHEMO3MHA»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

[TorioB, M.A. KoHTpOJbHBIE U CAMOCTOATENIbHBIE Pa0OTHI 10 anredpe: 10
kJiacc: K yueonuky A.I'. Mopakosuya "Anrebpa u Havana ananu3za. 10-11
knaccel" / ML.A. Ilomos. - M.: Dk3ameHn, 2010. - 77 C.

[Topommkun, A.I'. Hauana ¢ynknuonansaoro ananuza / A.I'. [Topomkus. - M.:
Jlenann, 2019. - 160 c.

Yepuoanos, A.B. Hauana KOJTM4eCTBEHHOTO aHaM3a B UHCTUTYLIHOHAJIBHON
Teopuu: cormanbHbii actiekT / A.B. Uepnoranos, I1.B. Coonoayxa. - M.:
Pycaiinc, 2012. - 128 c.

[abynun, M.U. Marematuka.AnreOpa.Hauana mat.ananuza.llpodunpabiii
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ypoBenb:3anaynuk ans 11 k1. / M. lllaGynun u ap. - M.: bunowm.

Jlabopatopus 3uanwmii, 2010. - 384 C.

[[TaOynun, M.M. Anrebpa u Havyajla MAaTEMaTUYECKOTO aHaJN3a.
Junaktuaeckue matepuansl. 10 kinacc: ba3zoseiit yposens / M.U. 1llabynuH,
M.B. TkaueBa, H.E. ®enopora. - M.: IIpocs., 2010. - 207 c.

[Tabynun, M.M. Anrebpa.Havamna maremarnueckoro ananusa.lIpoduabHelii
ypoBeHb. YueOnuk aiis 11 knacca. / M. [llaGynun. - M.: bunowm.
JlabopaTopus 3uanwmii, 2011. - 391 c.

[Tabynun, M.. Marematuka Anredpa Hauana matem. ananusa
[Ipodunbhbiii ypoBenb 3agaunuk it 10 u 11 knacca / M.U. [llaGynun. - M.
bunowm. Jlabopatopus 3nanwuii, 2013. - 477 C.

[[Tabynun, M.. Marematuka Anreopa. Hauana matemaTiudeckoro
ananuza.llpod.ypoBenb.Metooa.mocodue misa 10 knacca. / M.U. [llabynuH. -
M.: bunowm. JlaGopartopus 3nanuit, 2008. - 448 c.

[Tabynun, M.. Maremaruka. Anredpa. Hayaia MareMaTnueckoro aHaiausa .
[TpodunbHbIi ypoBeHb: 3agaunuk A 11 k. / M.W. laGynun u ap. - M.

BUHOM. JlaGoparopus 3uanuii, 2010. - 384 c.

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET
www.edu.ru (caiir MOuH P®).

www.school.edu.ru (Poccutickuii 00mieo0pa3oBaTeIbHbINA TOPTAT).
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www.pedsovet.org (Bcepoccuiickuii THTepHET-TIeICOBET)

www.fipi.ru (caiit denepaabHOr0 MHCTUTYTA TIEIarOTHYCCKUX U3MEPCHHUH ).
www.math.ru (MatepHeT-noiep:Kka yauTeneii MaTeMaTUKH).
WWW.MCcCme.ru (cail't MocKoBCKOTO IIEHTPa HEMTPEPHIBHOTO
MaTeMaTHIECKOro 00Opa3oBaHus).

WWW.it-n.ru (ceTh TBOPYECKUX YUUTEIICH )

WWW.SOm.fsio.ru (cereBoe 00bEAMHEHIUE METOIUCTOB)

http:// mat.1september.ru (caiT razetsl «MaTemMaTHKa»)

http:// festival.1september.ru (pectrBanb megaroruaeckux uaeu

«OTKpBITHIN Ypok» («IlepBoe ceHTIOps»)).
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