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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Asredpa W Hayajla MaTeMaTHYECKOIO aHaJIN3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro oOIero oOpa3oBaHMs,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECHEeUYMBACT MHCTPYMEHTAJIbHYIO 0azy Ui
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUS UH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOrO aHaIW3a 3aKia/lbIBacT
OCHOBY I YCIEUIHOTO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
NOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA pa3BUTUS S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX I AaJbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBiajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMU anreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUS ¢ TIOMOIIBIO MHAYKIWU U PacCyXIaTh JE€AYKTUBHO, UCIIOIb30BATh
0000IIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUpPYET
KpPEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xone uzyueHus yueOHoOro kypca «Anredpa M Hayalla MaTeMaTH4YECKOTO
aHanu3a» oOydaronIuecsl MOJY4YaroT HOBBIA OMNBIT PEIICHUs] NMPUKIAJAHBIX 3aaad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIlUH,
VUHTEPHpPETAllMd  TOJYyYEHHBIX  PEUIEHWH, 3HAKOMATCA C  [pUMEepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATENBbHBIM MOTEHIHAIIOM,
KOTOpPBI peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
JeATCIIbBHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd  BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HayajlaM MaTeMaTHYeCKOIro
aHaJln3a JCKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJIEJIEHBI CIENYIOLUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BbIUKCIEHUD», « DyHKUMU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIOTMKa». Bce OCHOBHBIE



COJEPKATENbHO-METOANYECKHE JHMHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOyd4eHHs Ha YPOBHE CpemHero oOmero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
yU4eOHBI KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEOUHSIET B cebe
COJICp)KaHUE HECKOJIBKMX MaTEeMaTHYECKUX JWCIUIUINH, TaKuX Kak aniredpa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
NIMPOKUM MATEMaTHICCKUM aIlapaToM, Y HUX MOCIIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKyI0 MOJACIb peaabHON
CUTYaIluH, PUMEHSATh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH y4eOHOTO Kypca, s
peIlIeHUsI CAaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKON 3a7auu, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOoIMYeCcKass JUHUS «Yucia U BBIYMCIECHUS» 3aBEpIIAcT
(bopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanusi. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATbHBIX BBIUMCICHUM, BKJIIOYAIOMINX B C€Osl MCIOIB30BAHUE PA3TUYHBIX
dopM 3amucu 4yMcia, YMEHHUE JelaTh NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHUS], OLIEHUBATh YUCIIOBbIE BBIpAXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HATypaibHBIX, IIEIBIX,
palMoOHANbHBIX M JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4HCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M OINEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LIEJbIX 4YHCeN, O0coOble CBOMCTBA
palMoOHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHICCKUE OTMEpaIliy, a TaKxKe
U3BJICUCHUE KOPHS HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMU MX NMPUMEHEHHS Ul PELIEHUS Pa3iNyHbIX 33134
dbopMupyeTcsi peaCTaBICHUE O €IWHCTBE MAaTeMAaTHKH KaK HAyKHd W €€ poiu B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKPETH3aIHS.

Jluaust «YpaBHEHMsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
paznene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecs OBIAJEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPalMOHAIbHBIX, IOKAa3aTeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJEHUE HauOOJBIINX M HAaWUMEHBIINX 3HAYeHUH (DYyHKUIUU.
Jannast copepkarenbHasi TMHUS BKJIIOYAeT B ceOsl Takke GOpMUPOBAHUE YMEHUMN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHM, a TaKkKe BBIPAKECHUH,
COJEpKaIMX CTENEHU U JiorapupMbl. bnaronaps n3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (QopMamMH, HPEICTaBICHUSA
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT d(pQPEeKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeToIM4ecKass JHHUS «DYHKIUMM U TpaduKu» TECHO
nepersieTaeTcs ¢ ApYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEN0BATEIBHOCTh U3YUEHNs MaTepruaia. M3yuenue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMI, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHU JJIS pelIeHus 3aja4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBA3AHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK U C pEUICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHUMAaHHE
yaensercs (OPpMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3TOi cofepKaTesIbHON JTUHUY HAlEJIeH Ha pa3BUTHE YMEHUN
Y HABBIKOB, IIO3BOJISIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXy BEIMYMHAMU B
paznu4HOi dopme: aHATUTHYECKOM, Tpaduueckoi M cioBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKoro aHalin3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK U NPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKUMHA, OMpEeAensiTh HX HauOOJbIINE W HaWMEHbIINE
3HAYEHHUA, BBIYUCIATH MUIOMaAu (GUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsSI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTEeMaTHYECKHUX MOJENEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B TMPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-O)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TeXHHKe U ucKyccTBe. OOyuaromiuecss y3HAIOT O



BBIJIAIONIUXCST PE3ybTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTUS MATEMAaTHUKH Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxarenpHO-MeTOIMYecKasi TMHUA «MHOXKECTBA M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEeMATUKU
U Tpe[iaraioT Hambojiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIOJIb30BaTh €0 ISl BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpHU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEICIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4aroIuXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HaBBIKM KPUTHICCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MAaTEMaTHYECKOTO aHAIHM3ay
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEIECH peabHBIX
CUTyalliii, WCCIENOBaHUS S3TUX MOJENEH C MOMOIIbIO ammapara anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTrpaMMBbI, IIOCKOJIBKY BECh MaTepuall
y4eOHOTr0 Kypca IIMPOKO HMCIIOJNB3YeTCs I pelieHus] MPUKIaaHbX 3anad. [Ipu
pEIICHUH  pEabHbIX  MPAKTUYECKUX  3a7ad  OOydaroluecss  pa3BUBAIOT
HAOI0IaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThC,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesitenbHOCT MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B Ipolecce U3YUeHHs BCceX TeM yueOHOro Kypca «AnreOpa 1 Hayana
MaTEeMaTHYECKOTO aHATTu3ay.

Ha wu3yueHune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUEHUA
10 KUIACC

Yucsia v BbIYMCIEHUS

Pannonanbsupie unciaa. OOBIKHOBEHHBbIE U JECATUYHBIE JIPOOU, MPOILIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apoOGedt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiei 3HAHUHN U peabHOM )KU3HU.

JelictBuTenpHble 4ucia. PanuoHanbHBIE W UPpAUMOHAIBHBIE YHCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpnOmmk€HHbIE BHIYKMCIICHUS, PABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUMN.

Crenenp ¢ uenbiM mnokaszaresiemM. bunom Hserootona. HMcnonbs3oBaHue
noAXo e (OPMBI 3aMMUCH JECHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHbIE W HATypaJIbHbBIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCHHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TmepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrO4JIeH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUHN, COJIEPXKAIIUX CTEIIEHU U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHoOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHUSI MOKA3aTEIbHBIX

YpaBHCHUM.
[IpeoOpazoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI perieHus

Jorapu(PMUYECKUX YPaBHCHUH.
OcHoBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHHU. PellieHne TpuroHOMeTpUYECKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TIeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWI. PellleHHe NpUKIAIHBIX 33a/ad C MOMOIIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOIENU C
MOMOILBIO MaTPHULL U ONPEIETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTYallMd C IOMOIIBIO
YpaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3lIMyHbIX 00JlacTeld HayKu U peaibHOU
KU3HU.

DyHKIUN U TPAPUKH

Oynkuusa, crnocoOwsl 3amanus ¢GyHKIUH. B3anmHO oOpaTHble (QyHKIHUU.
Kommnosumms yukiuii. I'paduk  QyHkum. DnemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHH (pyHkumu. Hymu QyHkoum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE U HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblliee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTHuHas W JAPOOHO-TMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPauKOB.

CreneHHast pyHKIMS ¢ HATypajIbHBIM U LIEJIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (GyHKIHHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpABHEHUH.

TpuroHomeTpuyeckass OKPY>KHOCTb, OIpPENEICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

@DYHKIMOHAIBHBIE 3aBUCUMOCTH B pEAIbHBIX Ipoleccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTreMaTH4ecKOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTpaHUYCHHBIC
NOCJIEN0BATENBHOCTH. MICTOpHSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIOHEHIHAIBHBINA POCT. Uucino e. @opmyia CI0KHBIX
npoueHToB. Mcnonb30BaHWE MPOrpeccMy [UIsl  PELICHHs] peajbHbIX —3a4ad
MPUKJIAJHOTO XapaKTepa.



HempepriBHble ¢GyHKIIMM W WX CBOWCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMI HENpPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIECKui U
busznyecKkuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[IpousBogubie  snmemeHTapHbiXx  ¢yHkmuil.  [IpousBogHass ~ cymMMBI,
IIPOU3BENICHUS, YACTHOTO U KOMIIO3UIIUHN (PYHKIIUM.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEpalMyM HaJ MHOXECTBAMHU W KX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOro OOBEKTa, CIEACTBHE,
JIOKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yuciia 1 BbIYMCICHUS

HatypanpHbie u nensle yncia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o Mmoayiro, airopurMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrndyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcaamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHrn U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHS] (PU3NUYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKHMX  YPaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTHU. PellieHne TpUuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHUM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMETPaMU.



[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS MOTYyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkIUA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUIEHUM 3aad W3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauana MaTeMaTH4eCKOro aHaJIn3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMM Ha MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxaenue  HauOonblIero W HAaMMEHBUIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEHIeHUs B
IPUKIAJAHBIX 3aJadyax, JUIsl OIPENENICHHMs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJION UK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBo0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus nepBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuia.

[Ipumenenue wHTErpana s HAXOXKIACHHUS TUIONIAJAeH TUIOCKMX (UTyp U
00BEMOB T€OMETPUUECKHUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TMPOIECCOB C€ MOMOLIBI0 U depeHINATBHBIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WICHA  POCCHUUCKOro  OOIIecTBa,  MPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUHA HAyKHM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THUTAHHUE, COATAHCHPOBAHHBIA PEKUM 3aHITHUH U
OTIIbIXa, PEryisipHas (U3NYecKash aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPodEeCCUOHANBHOM  JESATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W Ppeanu3oBBIBATH COOCTBEHHBIC KU3HEHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIEHHOCTH;

7) 3KOJIOTUY€CKOT0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COLMAIBHO-YKOHOMHYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOAHOM M COLMATIBHOU
Cpebl, OCO3HaHUE IrI00aIbHOTO XapaKTepa dKOJIOTHYECKUX MTPOOIeM, OpPUEHTALIHS
Ha TIPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpYKaIoIIeH Cpeibl, IIAHUPOBAHHUE IIOCTYNKOB M OIIEHKH HMX BO3MOKHBIX
MOCIIC/ICTBUM [ OKPY’KAIOIIEH CPEeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW IesATEebHOCTH, 3TaroB €&
pPa3BUTUS W 3HAYUMOCTH JJIi PA3BUTUA LMBUIW3ALWAH, OBJAJCHUE S3BIKOM
MAaTEMATUKH W MaTeMaTU4YECKOW KYJIbTYpOM KakK CpEICTBOM TNO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBIIATH MPOCKTHYID M MCCIEIOBATEIBCKYIO JEATEIbHOCTD
VHAWBUYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble JornyecKkue 1eicTBUA:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE NMPHU3HAKK MAaTEMAaTUYECKUX
OOBEKTOB, TIOHATWUM, OTHOIIEHUH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/ieNICHUs TOHATHH, yCTaHaBIMBATh CYIIECTBEHHbIN NMPU3HAK KilacCU(pUKaLUH,
OCHOBAaHMSI /17151 0000IIEHHS U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTb U NPeoOpa3oBBIBaTh  CYXICHHUS:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUHSI
B (pakTax, JAHHBIX, HAONIONEHUSAX M YTBEPKICHUAX, MpeAsiaraTb KPUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JenaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(npsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BHIBOJIbI;

BBIOMpATh CMOCO0 peleHnus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOAAIHMK ¢ y4ETOM
CaMOCTOATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMpOCH,,  (DUKCHpYIOIMIME  MOPOTHBOpEYHe,  Mpoliemy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEA0OBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYECKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00BbEKTAMH, SIBJICHUSMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX PE3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IpoOllecca, a TakKE BbIABUTATh
IIPENATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

BBISIBIIAATH J€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3HPOBATH,
CUCTEMAaTHU3UpOBaTh M HHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYPUpPOBAaTh MH(POpPMALIUIO, MPEJACTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHS B
YCTHBIX M IMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYILIECTBY OOCYKJa€MOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pPEILIEHHUsI, COIMOCTABISATh CBOU CYXIEHUA C CYXICHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIIATh PE3YJbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opmar BBICTYIUIEHUS C YYETOM 3ajaad
MPE3EeHTALUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO pEIeHUs C
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATEILHON  pedyieKCHMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa pelieHus
MaTeMaTUYECKOW 3aa4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TpU pEHIeHUH Y4YeOHBIX 3ajady, MPUHUMATh I1€Jb COBMECTHOM
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisirh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHNoOBBIX GopMax paboThl (00CykaeHUsI, OOMEH MHEHHIA,
«MO3TOBbIE IITYPMBD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JPYTMMHM YJI€HAMH KOMAaH[Ibl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIbTATBI

K xonmy o0ydyenus B 10 kiacce oOydyaromuics TOJYYUT CIEIYIOLTUE
MpPEIMETHBIE PE3yJIbTAaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucji1a ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAILHOE YHCIIO, OECKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTEIBHBIX YUCEI, MOAYJIb AEUCTBUTEIILHOTO YHCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIHKEHHBIC BRIUMCIICHUS, TTPAaBUJIa OKPYTICHUS, IPUKUJIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



CBOOOJIHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM IOKa3aTeleM,
UCIOJIB30BaTh MOAXOIALTYI0 (OPMY 3alMCH JEHCTBUTEIHBIX YUCEI JIJIsl PeIICHUs
MPaKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHBIX;

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

CBOOOJIHO OIEPUPOBATH MMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapU(PM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIU4YHbIE METOJAbl PEIICHUS palUOHAIBHBIX M JIPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUSA
HEPaBEHCTB;

CcBOOO/IHO OINEpPUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IEepeMEHHOH,
MHOTOWIEH C UeNbIMH KO3(pPUIMEHTaMU, KOPHM MHOIOWIEHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHus 3a/1ay;

cBOOOIHO ONEpUpOBaTh MOHATUSMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MATpUlbl 2 X 2 W €ro IeOMETPUYECKUN CMBICII,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 i BBIYUCICHHS €ro 3HayeHwus,
OPUMEHATh ONPEAEHUTENIN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJBHBIE CUTYallUN C IIOMOLIBIO CHCTEMBI JINHEWHBIX YPaBHEHUH,
WCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOINBIO MAaTpULl U ONPEACIUTENIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [JIsi NpeoOpa3oBaHMS
BBIPAKEHUN;

BBIMOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCIIOJIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKECHUI;

cBOOOIHO OMNEpUPOBATh MOHATUSAMU: HUPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapupMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUEe (HOPMYIIbI ISl TPeoOpa30BaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE aureOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKUMH U TPaPuKu:

CcBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMS (YHKIMHA, TpapuK QYHKIHUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYIH QYHKIMH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpOBaTh MOHATUSAMHU: UYETHBIE W HEUYETHblE (DYHKIUWU,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJiblllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHbIM U
HelabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUMUA C HAaTypaJbHBIM M IEJIbIM
nokasaresieM, rpauk KOpHsS N-OW CTENEeHH KakK (yHKIHMH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTelleM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOCHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HCIOJIb30BATh MX TpaQUKUA [JIs1 PEIICHUS
YPaBHEHUI;

CcBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUYECKUX (PYHKIIMI YMCIOBOTO apTyMEHTA;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Hauaja maTeMaTH4ecKOro aHAJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHIMU: apuPMETHUYEeCKas M TeoOMEeTpUUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOTPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEpPUPOBATH MMOHATUSIMH: HENpPEepbIBHbIE (YHKIWU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCHMIOTOTHI rpaduka QyHKINN;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (YHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUN;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IMPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (YHKIUH, 3HATh MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKHI CMBICT MPOU3BOIHON Jis
pelIeHus 3a1a4.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPH PELICHUHN 33]1a4 U3 IPYTUX yU4EeOHBIX MPEAMETOB;

CBOOOJIHO OIEpPHPOBaATh TMOHATHUSMU: OIpEAETICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIBHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy o0ydyenus B 11 kjacce oOyyaromuics TOJYYHUT CIEAYIONIUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTCHUSA:

cBOOOZIHO ONEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M LEJbIX YHCEN, HUCIOJb30BaTh MPU3HAKU ACIUMOCTU
uenbix yucen, HOJ n HOK HaTypasbHBIX 4Mcen 1S peleHus 3a1ay, IPUMEHSTh
anroput™ EBKknuza;

CBOOOIHO OMEpUpOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,;

CBOOOIHO ONEpUPOBATH TMOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUTIEKCHBIX YHCEeJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIiil ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CBOOOJHO OTEPHUPOBATH TOHATHSIMHU: HUPPAIMOHAIBHBIE, MOKA3aTe/IbHBIE H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPAaBHCHUN U HEPABECHCTB;

peuarsb paloOHaJIbHbIE, VppalUOHAIBHBIE, II0OKa3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKre METOJIbI IJI PEIICHUS YPAaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICNIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M HUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJIb30BaHUEM ammapara aiareophl,
WHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
dynxmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOr0 aHAJIU3A:

UCIIOJIb30BATh MPOU3BOHYIO JIJISl UCCIEOBAaHUS (PYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HENPEPHIBHOUN Ha
OTpE3KE;

MCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPELICHUS B
MPUKIAAHBIX, B TOM YHUCIE COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, I
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHWS Tpollecca, 3aJaHHOro (OpMyJION WIu
rpaukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOPAa3HBIC AIIEMEHTApHbIX (YHKUMHA M BBIYHUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HaXOJUTh IUIOLIA/IU THIOCKUX GUTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJCIHPOBAHUN Ha TpUMEpE
coctaBieHus TudpepeHnaIbHbIX YpaBHEHUH;

peliath MpHUKJIaJHbIE 3a7aud, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nvecKkoro xapakrepa, CpeCTBaMU MaTeMaTHUYECKOTO aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JaexkTpoHHbIe (HU(pPOBbHIE)
Konrpoabuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoThI
MHOXECTBO 1€HCTBUTEIIbHBIX
yucesn. MHOrO4JIeHsl.
1 PanmonanbHbie ypaBHEHHS U 24 1 budmorexa [IOK
5 P https:/m.edsoo.ru/7f419d08
HepaBeHCTBa. CUCTEMBI
JIMHEWHBIX YpaBHEHUN
) Oynkiun u rpaguku. CreneHHas 12 | bubmmorexa [IOK
(GYHKIUS C IIETBIM MTOKa3aTeIeM https://m.edsoo.ru/7f419d08
Apupmernuecknii KOpeHb n-oit
3 CTI;H(SHI/I Uppa HOHaJII)I)HHe 15 1 bubmmorexa [TOK
- ppat https://m.edsoo.ru/7£419d08
ypaBHEHUS
4 IToka3zarenbHast QyHKIHSL. 10 1 bubnnorexa [JOK
ITokasaTenbHbIe ypaBHEHUS https://m.edsoo.ru/7f419d08
Torapudmuteckas dyHKIs. webmath.rwprimeri_reshenii/logarithm.php
> Jlorapudmudeckne ypaBHEHUS 18 ! brbmmorexa [OK
P P https://m.edsoo.ru/7£419d08
Tpuronomerpuueckue
6 P P 22 I
BBIPAXKEHUS U YpaBHEHUS
7 IlocnegoBarensHOCTH U 10 1 bu6mmorekxa [IOK
porpeccuu https://m.edsoo.ru/7f419d08
HenpepsiBable hyHKIIIT bubmmorexa [TOK
8 Pep YHICHHH. 20 1 https://m.edsoo.ru/7f419d08
[IpousBognas ) ; )
nauchniestati.ruyspravka/primery-



https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

resheniya. ..

9

[ToBTOpeHME, 0000MIIEHNE,

cUCTeMaTH3alusd 3HaAaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10

nauchniestati.ruyspravka/primery-
resheniya. ..




11 KIIACC

Ne HaumMmeHoBaHHe KoandecTBO 4acoB
n/ pa3esioB U TeM Bcer Koutpoabh IlpakTuyeck  JJIEKTPOHHBIE (HM(POBLIE) 06pa3oBaTeIbHbIE PeCYPChl
n NPOrpaMMmsl 0 bie padoThI ue padoThl
WccnenoBanue
| byHKIMH C 2 1 bubmmoreka LIOK https://m.edsoo.ru/7f419d08
TIOMOIIIHIO nauchniestati.ruyspravka/primery-resheniya. ..
MIPOU3BOIHOMN
ITepBooOpasnas u . . . .
2 12 1 nauchniestati.ruyspravka/primery-resheniya. ..
WHTErpaj
I'padpuxu
https://shkolkovo.net/catalog/preobrazovanie vyrazhenij/chislovye trigono
TPUTOHOMETPHYEC - -
3 Kux yHKLi 14 1 metricheskie
YHKIUMA. https://shkolkovo.net/catalog/preobrazovanie vyrazhenij/chislovye trigono
Tpuronomerpuuec : :
metricheskie
KHE HEpaBEHCTBA
HpparnmonanbsHeie,
MMOKa3aTeJIbHLIE U
4 24 1 bu6mmoreka LIOK https://m.edsoo.ru/7f419d08
norapudmuueckue
HEpaBEHCTBA
KommninekcHsie
5 10 1
qHcia
HarypanbHrle u
6 P 10 1 Bu6miorexa [JOK hitps://m.edsoo.ru/7f419d08
LEeNbIE YnCa
Cucremsbl
7 palMOHAIBHBIX, 2 1 bubmuoreka I{OK https://m.edsoo.ru/7f419d08
HUPpAMOHATEHBIX webmath.rwprimeri_reshenii/logarithm.php

IIOKa3aTCIbHBIX U



https://m.edsoo.ru/7f419d08
https://shkolkovo.net/catalog/preobrazovanie_vyrazhenij/chislovye_trigonometricheskie
https://shkolkovo.net/catalog/preobrazovanie_vyrazhenij/chislovye_trigonometricheskie
https://shkolkovo.net/catalog/preobrazovanie_vyrazhenij/chislovye_trigonometricheskie
https://shkolkovo.net/catalog/preobrazovanie_vyrazhenij/chislovye_trigonometricheskie
https://m.edsoo.ru/7f419d08
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norapuGpMUIEeCKUX
ypaBHEHUH

3anauu ¢
napameTpamu
IToBTOpEHME,

0000111eHHE,
CHCTEMATHU3ALIHA

3HAHHI
OBIIEE
KOJIMYECTBO
YACOB IIO
I[TPOT'PAMME

16

16

136

10

https://shkolkovo.net/catalog/zadachi s parametrom

bubmuoteka I{OK https://m.edsoo.ru/7f419d08
https://shkolkovo.net/catalog/zadachi s parametrom



https://shkolkovo.net/catalog/zadachi_s_parametrom
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

n/n

Tema ypoka

KoanuecTBO 4acos

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHust

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

MHoOX%ecTBO, onepauuu
HaJl MHO’KECTBAMH U UX
CBOMCTBA

Juarpammebl Diinepa-
Benna

I[Ipumenenne
TEOPETUKO-
MHOKECTBEHHOI'O
arrapara Jiis peueHust
3a1a4

PanronanabHBIE YHCIA.
OOBIKHOBEHHbBIE U
JeCSITHUHbIE TPOoOH,
MTPOIICHTHI,
OECKOHEUHEBIE
MePUOINYECKHE TpodH

PanroHanapHbIE YHCIA.
OOBIKHOBEHHBIE U
JeCSITUUHbIE TpOoOH,
MTPOIICHTHI,
OECKOHEUHBIC
MePUONYECKHE TpodH




[Tpumenenue npobeit u
HPOLICHTOB JUIS
pELICHHS TIPUKIIATHBIX
3a/1a4

[Tpumenenue npobeit u
IMPOLCHTOB JIA
pelIeHH s TIPUKIIATHBIX
3a/1a4

JleicTBUTENbHBIC
yycia. PalimonanbHble U
HppaIMOHAIIbHBIC YHCIIa

10

11

12

Apudmerndeckue
oTIepaIu ¢
JIEUCTBUTEIbHBIMU
JHUCIIaMU

Mopyns
JEHCTBUTENHLHOTO YMCIa
U €r0 CBOMCTBa

[Tpubnuxénnpie
BBIUUCIICHUS, [TPaBUIIa
OKpYTJIEHUs, IPUKUIKA
U OLIEHKa pe3yJsibTaTa
BBIYMCIICHUI

OCHOBHBIE METO/]IbI
peIICHHUSI IENbIX U
JIpOOHO-palMOHAILHBIX
YpaBHEHUH U
HEPaBEHCTB

bu6nmnoreka [JOK
https://m.edsoo.ru/7f419d08

13

OCHOBHBIE METOBI

bubmuoreka [JOK



https://m.edsoo.ru/7f419d08

pelIeHus UEeNbIX U
IpOoOHO-palOHAIBHBIX
YpaBHEHUU U
HEPaBEHCTB

https://m.edsoo.ru/7f419d08

14

OCHOBHBIC METOIBI
pENICHUS LENBIX U
JTPOOHO-palMOHATBHBIX
ypaBHEHUH U
HEPaBCHCTB

15

MHOro4ieHsl OT OAHON
nepeMeHHou. Jlenenue
MHOT'O4JIeHa Ha
MHOT'OUJIEH C OCTaTKOM.
Teopema besy

16

MHorousneHs! ¢ HeIbIMH
Kod(ppurmeHTamu.
Teopema Buera

17

18

19

Pemenne cucrem
JIMHEWHBIX YPABHEHUN

Pemenue cucrem
JIMHEWHBIX YPaBHEHUN

Marpuiia cuctemsl
JIMHEWHBIX YPABHEHUM.
Onpenenurens
MaTpHILbI 2X2, €To
TEOMETPUUYECKUIN CMBICTT
H CBOMCTBA;
BBIYHCIICHHUE €T0
3HAYEHUS



https://m.edsoo.ru/7f419d08

20

21

22

Onpenenurens
MATPHUIIbI 2X2, €ro
TCOMETPUUYECKHUIA CMBICTT
H CBOICTBA;
BBIYHCIICHHE €TO
3HAYCHUS

[Ipumenenne
OIIPEACTIUTEINS IS
pELIEHUs CUCTEMBI
JIMHEWHBIX YpaBHEHUN

Pemenne npukitagHbeIx
3a/1a4 ¢ IOMOLIbIO
CUCTEMBI JINHEHHBIX
ypaBHEHUH

23

Pemenne npukitagHbIx
3a/1a4 ¢ IOMOUIBIO
CUCTEMBI JINHEWHBIX
ypaBHEHUH

24

KonTponsHas pabora:
"ParimoHaabpHbIE
yYpaBHEHHUS U
HepaBeHCTBa. CHCTEMBI
JMHENHBIX YpaBHEHUN"

25

OyHKIMSL, CTOCOOBI
3aManus QyHKIIAN.
B3aumno obpaTHbIe
¢bynkunu. Kommnosunus

byHKIII

bu6mmorekxa [IOK
https://m.edsoo.ru/7f419d08

26

I'paduk pyskmmm.



https://m.edsoo.ru/7f419d08

DnemMeHTapHble
npeoOpa3oBaHUs
rpadukoB GyHKIMI

27

OO6nacTh onpenencHus
Y MHOKECTBO 3HAYCHUH
¢bynkuuu. Hynu
¢bynkuu. [IpomexxyTku
3HAK MOCTOSIHCTBA

bubmuoreka [JOK
https://m.edsoo.ru/7f419d08

28

YéTHble U HEUETHBIC
GbyHKIHN.
[Iepnonnueckue
¢bynkun. [IpomexxyTku
MOHOTOHHOCTH

byHKIIUN

29

30

Makcumymsl 1
MUHUMYMBI ()YHKITUH.
Hau6onbmee u
HauMEHblIIee 3HaYeHue
GbyHKIIUU Ha
MIPOMEKYTKE
JInneitnas,
KBaJIpaTUYHAs U
JIpOoOHO-THHEHHas

byHKITII

bu6mmorekxa [IOK
https://m.edsoo.ru/7f419d08

31

DneMeHTapHOoe
HCCIIe/IOBAaHHUE U
MOCTpOEHUE TpadUKOB
3THX PYHKUIUH

32

DJIeMeHTapHOe



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

UCCIIe/IOBAaHHUE U
MOCTPOCHHE TPaPHKOB
3TUX QYHKITUN

33

CreneHsn ¢ 1EIBIM
nokasarejieM. buaom
Hrrotona

34

35

36

CreneHb ¢ LEIBIM
nokasarejieM. buaom
Hrrotona

CrenenHast GyHKIIHS C
HaTypaJibHbIM U 1IEJIbIM
nokazareneM. E¢
CBOWCTBA U TpaduK
KonTponbHas pabora:

"CreneHHast GyHKIHS.
E€ cBoiicTBa u rpaguk"”

37

Apudpmernueckuii
KOPEHb HAaTypalbHOU
CTETIEHU U €r0 CBOWCTBA

38

Apudpmernueckuii
KOpEHb HaTypaJbHON
CTENIEHU U €ro CBOMCTBA

39

40

[IpeobpazoBanus
YHCIIOBBIX BBIPKEHHH,
COJIEpIKAIINX CTETICHU U
KOpHHU
[IpeobpazoBanus
YHUCJIOBBIX BBIPAKEHUN,




COJIEpIKaIINX CTETICHH U
KOpHHU

41

[IpeobpazoBanus
YHUCJIOBBIX BBIPAKEHUN,
CoJIeprKallMX CTENEHH U
KOpHHU

42

Uppanmonanbubie
ypaBHeHUs. OCHOBHbBIE
METO/bI PEIICHUS
HPPAMOHATIBHBIX
YpaBHEHUU

43

Uppanmonanbubie
ypaBHeHUs. OCHOBHbBIE
METO/IbI PEIICHHS
HPpAIMOHATIBHBIX
YpaBHEHUU

bubmuoreka [JOK
https://m.edsoo.ru/7f419d08

44

Uppanmonanbubie
ypaBHeHUs. OCHOBHBIE
METO/bI PEIICHUS
HPpAIMOHATIBHBIX
YpaBHEHUI

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

45

46

PaBHOCHIBHEIE
MEepPEeXObl B PEIICHUU
HUpPalHOHAIBHBIX
YpaBHEHUI

PaBHOCHIBHEIE
MEepEXObl B PEIICHUU
HUpPalMOHAIIBHBIX
YpaBHEHUI



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

47

PaBHOCUIBHEIC
MEepexXOobl B PEIICHUU
HppalvOHAIIbHBIX
YpaBHEHU

bubmuoreka [JOK
https://m.edsoo.ru/7f419d08

48

PaBHOCUIBbHEIC
MepeXo/Ibl B peLICHUU
HppalOHaIbHBIX
ypaBHEHUH

49

CoiicTBa u rpauk
KOpHS N-OW CTENEHU
Kak pyHKIMHM 00paTHON
CTEIEHH C
HaTypaJIbHbIM
nokasaresem

50

51

52

CsaoiicTBa 1 rpadux
KOpHSI N-OW CTENEHU
Kak (pyHKIIMM 0OpaTHON
CTEIEHH C
HaTypaJIbHBIM
nokasaresem

KonTponbHas pabora:
"CBoiicTBa u rpadux
KOpHS N-Oi CTETeHH.
WppaunonanbHbie
ypaBHeHus"

CreneHs ¢
paloOHaIbHBIM
rnmokasarejieM U eé
CBOMCTBA



https://m.edsoo.ru/7f419d08

53

CreneHs ¢
palrOHATbHBIM
nokKazaTelieM U eé
CBOMCTBaA

54

CreneHs ¢
paloHaIbHBIM
okaszarTelieM U eé
CBOMCTBa

55

[TokazarenbHas
¢byHKIUsA, €€ CBOWCTBA U

rpadux

56

57

58

59

Hcnonb3oBaHue
rpaduka GyHKIUHU IS
peILIEeHNS] ypaBHEHUI
Hcnons3oBaHue
rpaduka QyHKIUH IS
peLIEHNs ypaBHEHUN
IlokazaTenpHBIC
ypaBHeHUs1. OCHOBHBIE
METO/IbI PELIEHUS
MoKa3aTelbHBIX
YpaBHEHUI

IToxa3aTennHBIC
ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIIEHUS
MoKa3aTelIbHBIX
YpaBHEHUU

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

60

[TokazarenbHble
ypaBHeHUs1. OCHOBHBIE



https://m.edsoo.ru/7f419d08

METO/bI PEIICHUS
MOKa3aTeIbHBIX
YpaBHEHUU

61

Konrponsnas pabora:
"IlokazarenbHas
byHKIHUSA.
IToka3zaTenbHble
ypaBHeHus"

62

63

64

Jlorapudwm yucna.
CoiicTBa norapudma
Jlorapudm uuncna.
CsoiicTBa norapugma

Jlorapudm uuncna.
CoiicTBa norapudma

webmath.rwprimeri_reshenii/logarithm.php

65

JecsTuunbie u
HaTypaJbHbIE
Jorapu@msl

66

67

68

JlecaTuuHbIC U
HaTypaJibHbIE
Jorapu@msl

IIpeoOpasoBanue
BBIPAKCHUI,
COJIEpIKaIINX
sorapu@msl
IIpeoOpazoBanue
BBIPAKCHUI,
CoZepaKALINX
norapupmbl

webmath.rwprimeri_reshenii/logarithm.php




69

[IpeobOpazoBanue
BBIPAYKCHUH,
COJepPIKALTIX
sorapudmpl

70

Jlorapudmudaeckas
¢byHK1us, e€ CBOWCTBA U
rpaduk

webmath.rwprimeri_reshenii/logarithm.php

71

72

73

Jlorapudmudaeckas
¢byHKIUsA, €€ CBOWCTBA U
rpadux

Hcnonb3oBanue
rpaduka QyHKIUH ISt
peuieHusl ypaBHEHUI
Hcnonb3oBanue
rpaduka QyHKIUH IS
peleHus ypaBHeHUH

bubmuoreka [JOK
https://m.edsoo.ru/7f419d08

74

75

76

Jlorapudmuueckue
ypaBHeHUs1. OCHOBHbIE
METO/Ibl PEIICHUS
JorapupMUUECKuX
ypaBHEHUU

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIICHUS
JorapupMUUECKUX
ypaBHEHUH

Jlorapupmuueckue
ypaBHeHUs1. OCHOBHBIE
METO/IbI PEIICHUS



https://m.edsoo.ru/7f419d08

JorapuMUIECKIX
YpaBHEHUU

77

PaBHOCUIIBHBIE
MepeXo/Ibl B pEeLICHUN
JorapupMUIECKIX
YpaBHEHUU

78

79

80

81

82

PaBHOCHIBHBIE
MepPEeX0/Ibl B pEeHICHUN
Jorapu(PpMUICCKIX
YpaBHEHUU

KonrtponbHas pabora:
"JlorapupMuueckas
byHKIHSA.
Jlorapudmuueckue
ypaBHEHHS"

Cunyc, kocunyc,
TaHI'€HC U KOTAaHT€HC
YHCJIOBOTO apryMeHTa
Cunyc, kocunyc,
TaHI'€HC U KOTAaHT€HC
YKCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCHHYC
U apKTaHI€HC
YKCIIOBOTO apryMeHTa

83

ApKCHHYC, apKKOCHHYC
Y apKTaHI€HC
YKCIIOBOTO apryMEHTa

84

Tpuronomerpuueckas




85

86

OKPY’KHOCTb,
olpezeiieHue
TPUTOHOMETPUYECKHUX
(GyHKLIMH 4HUCIOBOTO
apryMeHra
Tpuronomerpuueckas
OKPY>KHOCTB,
olpezeiieHue
TPUTOHOMETPUYECKHUX
(GyHKIMN 4HUCIOBOTO
aprymeHTa

OcHOBHbIE
TPUTOHOMETPUUECKHE

bopMmyIbI

87

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

(bopMmyIbI

88

89

90

91

OcHoBHbIE
TPUTOHOMETPHUYECKHE
(bopMyIIbI

OcHoBHbIE
TPUTOHOMETPHUYECKHE
(bopMyIibI
IIpeoOpasoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHUI

[IpeobpazoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHUIN




92

[IpeobOpazoBanue
TPUTOHOMETPHUYECKUX
BBIPAYKECHU I

93

[IpeobOpasoBanue
TPUTOHOMETPHYECCKUX
BBIPA)KCHUI

94

95

96

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

Pemenue
TPUTOHOMETPUYECKHUX
ypaBHEHUH

Pemenue

TPUTOHOMETPUYECKUX
ypaBHEHUN

97

Pemenne
TPUTOHOMETPUYECKUX
ypaBHEHUN

98

99

100

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUI

Pemienue
TPUTOHOMETPUUYECKUX
YpaBHEHUI

Pemtenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

101

Kontponbhas pabora:




"TpuroHoMeTpuyecKue
BBIP)XEHUS U
TPUTOHOMETPUUYECKHE
ypaBHEHUA"

102

103

104

IlocnenoBaTeabHOCTH,
CIIOCOOBI 3aaHUS
MOCJIEIOBATEILHOCTEH.
Meton
MaTeMaTH4eCKON
WHIYKIUN
MOHOTOHHBIE 1
OTpaHUYCHHBIE
MOCJIEI0BATEILHOCTH.
Hcropus ananusa
OCCKOHEYHO MaJIbIX

Apudmernueckast
Iporpeccust

bubmuoreka [JOK
https://m.edsoo.ru/7f419d08

bubmuoreka [JOK
https://m.edsoo.ru/7f419d08

105

106

107

I'eomeTpuueckas
nporpeccust

beckoneuno
yOBIBaroIas
reoMeTpHYecKast
porpeccust

Cymma OeckoHEeYHO
yOBIBaroOIIeiH
reOMETPUYECKOMN
MIPOrpeccuu

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

bubnroreka [JOK
https://m.edsoo.ru/7f419d08

108

JInHelHbI 1
SKCIIOHEHIIUAIbHBIN



https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

poct. Hucio e.
dopmyra CI0KHbBIX
MIPOLIEHTOB

109

JInaenHbIi 1
SKCITOHCHITATBHBIN
poct. Hucio e.
dopMyna CI0XKHBIX
MPOIIEHTOB

110

Hcnonp3oBanue
MIPOTPECCUU IJIS
pCHIeHI/ISI pCaJ'II)HI)IX
3a/1a4 MPUKJIIATHOTO
XapakTepa

111

KonTponbhas pabora:
"ITociaenoBaTeaIbHOCTH
u nporpeccun”

112

113

114

HenpepsiBHbie
(YHKIIMM U UX CBOWCTBA

Touka paspsiBa.
AcumnrToTsl rpadukoB
byHKIHII

CaoiicTBa QyHKIHI
HENPEPBIBHBIX Ha
OTpE3Ke

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

115

CaoiicTBa QyHKIHI
HETPEPHIBHBIX Ha
OTpe3Ke

bu6mmorekxa [IOK
https://m.edsoo.ru/7f419d08

116

Mertox HHTEPBAIOB ISt



https://m.edsoo.ru/7f419d08
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pelICHUs HCPABCHCTB

117

118

Metoa UHTEPBAJIOB IS
pelieHusl HEpaBEHCTB

Metoa UHTEPBAJIOB IS
pelieHus] HEPaBEHCTB

119

[IpuMeHeHnEe CBOWCTB
HETPEPBIBHBIX (DYHKIIHIA
IUIs pELIeHUs 3a1a4

bubmuoreka [JOK
https://m.edsoo.ru/7f419d08

120

121

122

[IpuMeHeHne CBOWCTB
HENPEPBIBHBIX (PYHKIIHN
JUISL pelIeHus 3a1a4
IlepBas u BTOpas
MIPOU3BOIHBIE (DYHKIIUU
Omnpenenenue,
F€OMETPUUYECKUN CMBICIT
MIPOU3BOJHOMN

nauchniestati.rwspravka/primery-
resheniya. ..

123

Omnpenenenue,
(bu3nuecKuil CMbICT
MIPOU3BOHOMN

nauchniestati.ruyspravka/primery-
resheniya...

124

125

126

YpaBHeHue
KacaTelbHOU K rpaduKy
byHKIIT

YpaBHeHue
KacaTeJIbHOU K TpaduKy
byHKIIIT
[IpousBoaHbIe

3JIEMEHTAPHBIX
byHKIII

nauchniestati.ruyspravka/primery-
resheniya...



https://m.edsoo.ru/7f419d08

127

[IpousBoaHbIe
3JIEMEHTapHBIX

byHKIMHA

128

[IpousBoaHast CymMMBl,
IIPOU3BEACHNUS,
4acTHOTO U
KOMIO3ULUH (PYHKIUI

129

[IpousBoaHas cymmBel,
MIPOU3BEICHNS,
9acTHOTO U
KOMITO3ULIUH (PYHKITHIA

nauchniestati.ruyspravka/primery-
resheniya...

130

131

132

133

[IpousBoHas CYMMBI,
MIPOU3BEICHUS],
YacCTHOTO U
KOMITO3HUITUHU () YHKIIHA

KonrtponbHas pabora:
"IIponsBonHas"

IToBTOpEHME,
000011IEHHE,
cucTeMaTu3anus
3HaHui: "YpaBHeHus"

[ToBTOpEHME,
0000111EHNE,
CHCTEeMaTH3aIus
3HaHui: "Oynkun"

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

134

HtoroBas KOHTpOJIbHAS
paborta

135

Hrorosast KOHTpOIbHAS



https://m.edsoo.ru/7f419d08

pabora

[ToBTOpEHME,
0000111EHNE,
136

cucreMatrmni3anuia
3HAHUN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08
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11 KIIACC

KoanuecTBO 4acoB

Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabsubie  IIpakTuueckue
n/n Bcero U3y4YeHHsi 00pa3oBaTe/IbHbIE pecypchl
padoTsbI padoThI

IIpumeHenue
IIPOU3BOJHOM K
UCCIICIOBAaHHIO nauchniestati.ruyspravka/primery-
byHkuuii Ha resheniya...

MOHOTOHHOCTH U
KCTPEMYMBI

[IpumeHenne
IIPOU3BOJHOM K
UCCIIEJOBAHUIO
byHKIMI Ha
MOHOTOHHOCTb U
SKCTPEMYMBI

[IpumeHenne
IIPOU3BOJHOM K
UCCIIEJOBaHUIO nauchniestati.ruyspravka/primery-
byHKIMN Ha resheniya. ..

MOHOTOHHOCTb U
KCTPEMYMBI
IIpumeHeHne
IIPOU3BOJHOM K
UCCIIEIOBAaHHIO
byHKIMI Ha
MOHOTOHHOCTb U

SKCTPEMYMBI




10

IIpumenenue
MIPOU3BOAHOM K
HCCIIEA0BaHUIO
byHKIMA Ha
MOHOTOHHOCTh U
KCTPEMYMBI

[Ipumenenue
MIPOU3BOAHOM K
HCCJICTOBAHUIO
byHKIMI HA
MOHOTOHHOCTh U
HKCTPEMYMBI

Haxoxxnenue
HanOOJIBIIEr0 U
HAMMEHBIIIETO
3HA4YECHUS HENPEPBIBHOMN
(GYHKIIMM Ha OTpe3Ke

Haxoxnenue
HanOOJIBIIEr0 U
HAMMEHBIIIETO
3HAYEHMs HEIPEPBIBHOMN
GyHKIINM Ha OTpe3Ke

HaxoxneHnue
HanOOJIBIIEr0 U
HAMMCHBIIIETO
3HAYEHMs HEIPEPBIBHOMN
GyHKIIMM Ha OTpe3Ke

Haxoxnenue
HauOOJIBIIETO U

nauchniestati.ruyspravka/primery-
resheniya...

nauchniestati.ruyspravka/primery-
resheniya...




HAWMEHBIIIETO
3HAYEHUS HETIPEPHIBHOM
GyHKIIMM Ha OTpe3Ke

11

Haxoxnenune
HAHOOJIBIIIETO U
HAUMEHBIIIETO
3HAYCHUS HEIPEPHIBHOMN
(GYHKIIUU Ha OTpE3Ke

nauchniestati.ruyspravka/primery-
resheniya. ..

12

Haxoxnenne
HauOOJIBIIIETO U
HaMMEHBIIIETO
3HAYCHHS HENPEPHIBHOM
GyHKIINY Ha OTpe3Ke

13

[IpumeHeHne
MPOU3BOAHOM IS
HaXO0XKJICHUS
HaWJIyYIIETO PELICHUS
B IIPUKJIAHBIX 3a7a4ax

14

[IpumeHenne
MPOU3BOAHON IS
HaXO0KICHUS
HAaWJIYYIIETO PELICHUS
B IIPUKJIAHBIX 3a7a4ax

15

IIpumeHeHne
MPOU3BOAHON IS
OTpeieNIeHUs] CKOPOCTH
U YCKOPEHMsI Ipoliecca,
3aJaHHOTO (POPMYIIOii
WK TpapuKOM




16

17

IIpumenenue
HPOU3BOIHON AJIst
OIpeIeNIEHUs] CKOPOCTH
U YCKOpEHHMsI ITpolecca,
3aJJaHHOTO (popMysoi
WK TpapuKoOM

Komnosumus ¢pyHkimii

nauchniestati.ruyspravka/primery-
resheniya...

18
19

Kommozumus ¢pyHKImi

Komnosumus ¢pyHkimii

20

I'eomerpuueckue
00pa3bl ypaBHEHHUH Ha
KOOPAWHATHOM
MJIOCKOCTH

21

I'eomerpuueckue
00pa3bl ypaBHEHHUI Ha
KOOPJAWHATHOMU
MIJIOCKOCTH

nauchniestati.ruyspravka/primery-
resheniya...

22

23

24

KonrpomnsHas pabora:
"UccnenoBanue
(GYHKIMH ¢ TOMOLIBIO
MPOU3BOTHON"

[TepBooOpa3nas,
OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

[TepBooGpasubie
3IIEMEHTAapPHBIX
¢ynkunii. [IpaBuna
HaXOXKJICHHS




epBOOOPA3HBIX

25

[TepBooOpazubie
3JIEMEHTAPHBIX
¢ynkunii. [IpaBuna
HaXOXKJICHUS
epBOOOPA3HBIX

26

27

28

29

30

HuTerpan.
I'eomerpuuecknii
CMBICJI MHTErpaja

Brruucnenue
OIpEICNIEHHOTO
uHTErpana no gopmysne
Hrrorona-Jleiiouuma
Brraucnenue
OIIPEEIEHHOTO
UHTErpasa mo popmysme
Hrrorona-Jleiionuia
IIpumeHeHune
MHTErpana ajs
HaXO0XKACHUS ILI0IIaCH
IUIOCKUX (QUTYp

IIpumeneHne
WHTETpaa s
HaXO0XIeHUI 00HbEMOB
TEOMETPUUYECKUX Tell

31

[Ipumeps! permenunit
nuddepeHITmaTbHBIX
ypaBHEHU U




32

[Ipumeps! perenuit
nuddepeHIaTbHBIX
ypaBHEHUH

33

Maremarnueckoe
MOJICIIUPOBAHHE
peabHBIX MPOLECCOB C
MOMOIIBIO
nuddepeHIaTbHBIX
YpaBHEHUU

34

KonTtponbnas pabora:
"IlepBoobpazHas u
uHrerpan"

35

36

37

38

Tpuronomerpuueckue
(GyHKIIMH, UX CBOWCTBA
U rpaduKu
Tpuronomerpuueckue
(byHKLUY, UX CBOICTBA
u rpaduKu
Tpuronomerpuueckue
(byHKLUY, UX CBOICTBA
u TpaduKu
Tpuronomerpuueckue
(byHKLMH, UX CBOICTBA
u TpaduKu

39

Tpuronomerpuueckue
(GyHKIMH, UX CBOWCTBA
u rpaduxu

40

OT160p KOpHEH




TPUTOHOMETPUUECKUX
YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUECKOMN
OKPYHOCTH

41

OTt60p KopHEH
TPUTOHOMETPUYECKUX
YPaBHEHHII C MOMOIIIBIO
TPUTOHOMETPUYECKOI
OKPY>KHOCTH

42

OTt60p KOpHEH
TPUTOHOMETPUIECKUX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUIECKOM
OKPY>KHOCTH

43

OTt60p KOpHEH
TPUTOHOMETPUUIECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

44

Pemenne
TPUTOHOMETPHUUYECKUX
HEPABEHCTB

45

46

Pemenne
TPUTOHOMETPHUYECKUX
HEPaBEHCTB

Pemenune
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

47

Pemenue




TPUTOHOMETPUYECKUX
HEPaBEHCTB

48

KonTtponsHas pabora:
"I"paduxu
TPUTOHOMETPHUUYECKHIX
byHKINH.
Tpuronomerpuyeckue
HepaBeHCTBA"

49

OCHOBHBIE METOIBI
pelIeHus
[IOKAa3aTeJIbHBIX
HEPABCHCTB

50

OCHOBHBIE METOIBI
pelIeHus
[MOKAa3aTeJIbHBIX
HEPABCHCTB

51

52

53

OCHOBHBIE METOIBI
pelIeHus
[MOKAa3aTeJIbHbBIX
HEPABCHCTB

OCHOBHBIE METOIBI
pelIeHus
[MOKa3aTeJIbHbBIX
HEPABCHCTB

OCHOBHBIE METOJIBI
peleHus
JorapupMUUECcKUX
HEPABCHCTB

54

OCHOBHBIE METOIBI

webmath.rwprimeri_reshenii/logarithm.php




petieHus
JorapupMUUecKux
HEPABEHCTB

55

OCHOBHBIE METO/IBI
pelIeHus
norapuGpMUIECKUX
HEPABCHCTB

56

OCHOBHBIE METOIBI
pelIeHus
norapuGMUIEeCKuX
HEPABCHCTB

57

58

59

60

OcHOBHBIE METOBI
peueHus
VPPALMOHAIBHBIX
HEPaBEHCTB

OCHOBHBIE METOIBI
peleHus
UPPAIMOHATEHBIX
HEPABCHCTB

OCHOBHBIE METOJIBI
peleHus
UPPAITIOHATTEHBIX
HEPABCHCTB

OCHOBHBIE METOJIBI
peleHus
UPpaIMOHATIEHBIX
HEPABCHCTB

61

I'paduueckue meTobl

peLeHus




HPpALMOHATIBHBIX
ypaBHEHUH

62

I'paduueckue meTobl
pelIeHus
UPPaIMOHATIBHBIX
ypaBHEHUI

63

64

65

66

67

68

['padmyeckue MeTOabI
peuenus
IIOKa3aTCJIbHBIX
ypaBHEHU I

['padmyeckue MeTOabI
peleHus
MOKa3aTeJIbHBIX
HEPaBEHCTB

['padmyeckue MeTOAbI
peLeHust
norapuGpMUUECKUX
ypaBHEHUU

I'paduueckue MeTo b1
peleHus
J0rapuPMHUUECKUX
HEPABEHCTB

I'paduueckue meToab!
peleHus
J0rapuPMHUECKUX
HEPABEHCTB

['padpuaeckue meTombI
peuenus
IIOKa3aTCIbHBIX U

webmath.rwprimeri_reshenii/logarithm.php




J0TapuPMHUECKUX
ypaBHEHUH

69

I'paduueckue meTobl
pereHus
NOKa3aTeIbHBIX U
J0TapuUPMHUECKUX
YpaBHEHUU

70

I'paduueckue MeTobI
pemeHus
NOKa3aTeIbHBIX U
JOTapuPMHUECKUX
HEPaBCHCTB

71

I'paduueckue MeTobI
pereHus
NOKa3aTeIbHBIX U
Jorapu(pMUUECKUX
HEPaBEHCTB

but6mmoreka [{OK
https://m.edsoo.ru/7f419d08

72

KonTtponbHas pabora:
"UppanmoHanabHbIe,
MOKa3aTeNbHbIE U
jorapudmuueckue
HepaBeHcTBa"

73

KommekcHsie uncia.
Anrebpanyeckas u
TPUTOHOMETPUYECKAs
dbopMmBI 3amrcu
KOMILJIEKCHOTO Yncia

74

KommnekcHrle yncia.
Anrebpanueckas u



https://m.edsoo.ru/7f419d08

TPUTOHOMETPHYCCKAS
dbopMBI 3amrcH
KOMILIEKCHOTO YHCIIa

75

Apudmernueckue
OIleparyi C
KOMILJICKCHBIMHU
YHCITaMU

76

Apudmernaeckue
OIIepaIH C
KOMILIEKCHBIMHU
YHCIIaMH

77

78

79

80

N3o0pakeHune
KOMILIEKCHBIX YHCEN Ha
KOOPJIMHATHOU
TUTOCKOCTH

N300paxkeHue
KOMIIJIEKCHBIX YHCEIl Ha
KOOPJAWHATHOMN
IIJIOCKOCTH

®opmyna Myaspa.
Kopnu n-oii crenenu u3
KOMIIJIEKCHOTO YnCia
®opmyna Myaspa.
Kopnu n-oii crenenu us3
KOMIIJIEKCHOT'O YuCia

81

IIpumeHeHne
KOMIUIEKCHBIX YHCEeT
JUISL pEILICHHUS
bu3HYECKUX U




TCOMCTPHUICCKUX 3aaayd

82

83

KonTponbHas padoTa:
"KomrmurekcHbie yncia"

Hatypanbnble u 1iemnbie
yucna

84

Harypanbnslie u nensie
4yucIa

85

86

87

[Ipumenenue
MPU3HAKOB JAECIUMOCTH
LEJIbIX YHCET

[Ipumenenue
MPU3HAKOB JEIUMOCTHU
LEJIbIX YUCEI

[IpumeHeHne
MIPU3HAKOB JECIUMOCTH
nenslx uncen: HOJ u
HOK

88

[IpumeHenne
MPU3HAKOB JAEIUMOCTH
nenslx uncen: HOJI u
HOK

89

IIpumeneHne
MIPU3HAKOB JEJINMOCTH
LEJIbIX YUCEJI: OCTATKH
10 MOZYJIIO

90

IIpumeHeHne
IIPU3HAKOB JECITUMOCTU
LIEJIBIX YUCEII: OCTATKU

bu6nmoreka [JOK
https://m.edsoo.ru/7f419d08
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10 MOAYJIIO

91

[Ipumenenue
MPU3HAKOB JAECIUMOCTH
LICJIBIX YHCET:
anroputM EBkinaa nms
pELICHHS 3a/1a4 B
HEIBIX YHCIax

92

93

94

KonTtponbnast pabora:
"Teopus Henbix yncen"

Cucrema u
COBOKYIHOCTb
YpaBHEHUH.
PaBHOCHIBHEBIE
CHCTEMBI M CUCTEMEI-
CIICJICTBUS

Cucrema u
COBOKYITHOCTh
YpaBHEHUM.
PaBHOCHIBHEBIE
CHCTEMBI M CUCTEMEI-
CIIEACTBUS

95

OCHOBHBIE METOIBI
pELLIECHHS CUCTEM U
COBOKYITHOCTEMN
paloHaIbHBIX
ypaBHEHUU

96

OCHOBHBIE METOIEI
PEIICHUS CUCTEM H
COBOKYITHOCTEH




HPpALMOHATIBHBIX
ypaBHEHUH

OCHOBHBIE METOIBI
pEIICHUS CUCTEM H

. bubmmoreka [JOK
97 COBOKYITHOCTEH 1
https://m.edsoo.ru/7f419d08
MOKa3aTeJIbHBIX
YpaBHEHUU

OCHOBHBIE METOIbI
pEIICHUS CUCTEM H
98 COBOKYITHOCTEH 1
MOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METOIbI
pelieHust CUCTEM U
99 COBOKYITHOCTEH 1
JorapuMUIECKUX
yYpaBHEHUU

OCHOBHBIE METOIBI
pELIeHUs CUCTEM U
100 COBOKYITHOCTEH 1
JorapupMUUECKUX
YpaBHEHUNU

IIpumeHeHne cucreM K
pELICHHUIO
MaTeMaTHYeCKUX 3a7au
101 Y 33]1a4 U3 Pa3Iu4HbIX 1
oOnacTeil HayKu U
pEATbHOM )KU3HH,
UHTEPIIpETALNS



https://m.edsoo.ru/7f419d08

MOJTYYeHHBIX
pe3yNIbTaToOB

102

103

[IpumeHenue cucrem Kk
PELIEHHUIO
MaTeMaTUYECKUX 3a7a4
W 3aj1a4 U3 pa3IMyuHbIX
obracteil HAyKu
peanbHON KU3HU,
UHTEpHpeTanus
HOJy4EHHBIX
pe3ysbTaToB

[Ipumenenue
HEPaBEHCTB K PELIECHUIO
MaTeMaTUYeCKUX 3a/1a4
Y 33]1a4 U3 pa3InvHbIX
oOnactell HayKu U
pEATbHOM )KU3HH,
WHTEpIpeTaIus
MOJIy4YEHHBIX
pE3yJIBTaTOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

104

KonTponbhas pabota:
"Cucremsl
palroHaTBHBIX,
UppaIMOHATEHBIX
NOKa3aTeIbHbIX U
J0rapuPpMHUECKUX
ypaBHEHHI"

105

PammmonansHbie
YpaBHEHUS C
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napaMeTpamu

106

107

108

PanmonansHbie
HEpaBEHCTBA C
napameTpamu

PanmonansHbie
CHUCTEMEI C
rnapamMeTpamMu

HppanmonansHbie
ypaBHEHUS,
HEPaBEHCTBA C
napaMeTpamu

109

Hppanmonansusie
CUCTEMBI C
napameTpamu

110

ITokxa3aTensHEIC
ypaBHEHU,
HEpaBEHCTBA C
napameTpamu

111

112

113

TTokazarenbpHbIE
CHUCTCMBI C
napameTpamMu

Jlorapudmuueckue
ypaBHEHHUA,
HEPaBEHCTBA C
napaMeTpamu
Jlorapudmuueckue

CUCTEMBI C
napaMeTpamu




114

Tpuronomerpuueckue
YPaBHEHHS €
napaMeTpamu

115

Tpuronomerpuueckue
HEPABEHCTBA C
napameTpamu

116

117

Tpuronomerpuyeckue
CUCTEMBI C
napaMeTrpamu

[TocTpoenue n
HCCJIEI0BAHNE
MaTeMaTUYECKUX
MOJENEN peabHbIX
CUTyalUi C IOMOLIBIO
YpaBHEHUH ¢
rapameTpamu

118

ITocTpoenue u
UCCJIeIOBAHKE
MaTeMaTUYECKUX
MOJIENEN peabHbIX
CUTYallUil C MOMOIIBIO
CHUCTEM ypaBHEHUH C
napameTpamu

119

[TocTpoenune n
UCCIIEJOBAHNE
MaTEeMaTUYECKUX
MOJIEJIEN pealIbHBIX
CUTYyalUi C IOMOLIBIO
CUCTEM ypaBHEHUH C




napaMeTpamu

120

121

122

123

124

125

KoHnTtposbhas padoTa:
"3amauu ¢
napamerpamu”

IToBTOpEHME,
0000111eHHE,
CUCTeMAaTH3aIHs
3HaHui: "YpaBHeHus"

[ToBTOpEHHE,
0000111eHHE,
cucTeMaTu3alus
3HaHui: "YpaBHeHus"

[ToBTOpEHHE,
0000111eHHE,
CUCTEMATH3aLM
3HaHMUU: "YpaBHEHUS.
Cucremsl ypaBHeHHN"

IToBTOpEHME,
0000111eHHE,
cucTeMaTH3anus
3HaHui: "HepaBencrsa"

[ToBTOpEHME,
000011IeHHE,
CUCTEMATH3aLM
3HaHuii: "HepaBencrsa"

126

[ToBTOpEHME,
000011eHHE,
CUCTEMAaTH3aLM
3HaHuii: "HepaBencrtna"




127

128

129

130

131

IToBTOpEHME,
0000111eHNE,
CHCTEMaTH3aIus
3HaHuii: "[IponsBogHas
U e€ npuMeHeHue"

IToBTOpEHME,
0000111eHHE,
CHCTEMAaTHU3allH
3Hanuii: "l[IpousBoaHas
U e€ npuMeHeHue"

[ToBTOpEHwME,
0000111eHHE,
cucTeMaTu3anus
3Hanui: "lIponsBogHas
U €€ npuMeHeHue"

IToBTOpEHME,
0000111eHHE,
cucTeMaTu3alus
3HaHui: "HUHTerpan n
€ro npuMeHeHue"
[ToBTOpEHME,
0000111eHHE,
cUcTeMaTu3aIus
3HaHui: "OyHkIUn"

nauchniestati.rwspravka/primery-
resheniya. ..

nauchniestati.rwspravka/primery-
resheniya. ..

bu6mmorekxa [IOK
https://m.edsoo.ru/7f419d08

132

[ToBTOpEHME,
00001IeHHE,
CHCTEMAaTHU3allHs
3HaHui: "OyHkun"

133

IToBTOpEHME,
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0000111eHNE,
CHUCTEMATHU3ALIUS
3HaHui: "OyHKIMN"

134

135

136

Hrorosast KOHTpoOJIbHASA
pabora

HToroBasi KOHTpPOJIbHAS
pabora

[ToBTOpEHHE,
0000111eHHE,
CHCTEeMaTH3aIus
3HAHUI

bubmuoreka [JOK
https://m.edsoo.ru/7f419d08

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10
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YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: ainredpa u Hayajga MaTeMaTHUYECKOTO aHaJIu3a, TeOMETPHS.
AnrebOpa u Havasa MaTeMaTH4YeCKOro aHainm3a (B 2 gactsax), 11 kmacce/ Hacts 1:
Mopakosuu A.I'., Cemeno I1.B.; Hactes 2: Mopakosuu A.I'. u npyrue; noa
penakuueit Mopakosuya A.I'., OO111eCTBO C OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«0I] MHEMO3HMHA»

AnreOpa u Havana MmaTeMatuyeckoro anainusa. 10-11 kimace. yriayOaeHHBIM

ypoBeHb. LII.A.Anumos, FO.M.Konsirun u ap.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
EI'D. Bee 3ananus yactu 2. U.H.Ceprees, B.C.Ilandepos

EI'2.3300 3amau nox pepakuueit U.B.Amenko

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

UHTEPHET

webmath.rwyprimeri_reshenii/logarithm.php

https://shkolkovo.net/catalog/preobrazovanie_vyrazhenij/chislovye_trigonometric
heskie
bu6mmoreka [JOK

https://m.edsoo.ru/7f419d08
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