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HOACHUTEJBHASA 3AIINCKA

VYyeOHblli Kypc «Anrebpa ¥ Hayalla MaT€MaTUYECKOIO aHalu3a» SBISETCA
OIHUM M3 HauOojee 3HAYMMBIX B IMporpamMMe CpeiaHero ooiiero oOpa3oBaHUS,
MIOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECIEYMBAET HMHCTPYMEHTAIbHYIO 0azy s
U3Y4YEHUsI BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JAPYTrOM CTOPOHBI, (POpMHUpPYET
JIOTHYECKOEe U aOCTPaKTHOE MBINIJICHHE 00YJaIOIUXCs Ha YPOBHE, HEOOXOIUMOM JIIsI
OCBOCHMSI HMHGOPMATHKH, OOIIECTBO3HAHMS, WMCTOPUH, CIOBECHOCTH U APYIHX
auciuIUIiMH. B pamkax maHHoro y4yeOHOro Kypca oOydarolipecs OBJafeBaloT
YHUBEPCATbHBIM S3BIKOM COBPEMEHHOM HayKkd, KoTopas ¢GOopMyIupyeT CBOH
JOCTH)KEHHUS B MaTEMaTHYECKOUN opMe.

VY4eOHblll Kypc anreOpbl M Hayal MaT€MAaTHYECKOrO0 aHajiu3a 3aKjajJblBAaeT
OCHOBY JJisi YCIELIHOTO OBJAJACHUS 3aKOHAMU (U3MKH, XUMHUHU, OHOJOIUH,
NOHMMAHUS OCHOBHBIX TEHACHLMH Pa3BUTUS YKOHOMHUKHU U OOIIECTBEHHOM >KHU3HH,
MO3BOJISIET OPHEHTHPOBATHCA B COBPEMEHHBIX HUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOIBb30BaTh WX I JajdbHEHIero oOpa3oBaHHUS WU B
MOBCEIHEBHON XHU3HU. B TO ke BpeMs OBJIajeHHE aOCTPAKTHBIMHU U JIOTHUECKU
CTPOTUMHU KOHCTPYKLIMSAMHU alreOpbl U MATEMaTHYECKOTO aHAJIM3a Pa3BUBAET YMEHUE
HaXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD, JOKA3bIBATH YTBEPKIACHHUS C
MOMOILBIO MHAYKIMKA M pPacCyXkaaThb NEAYKTUBHO, HCIIOJIb30BaTh 0000LIEHUE U
KOHKpETHU3aluio, a0CTparupoBaHWE M AaHAJOrui, (POPMUPYET KpPEaTUBHOE H
KPUTHUYECKOE MBIIIJICHUE.

B xone usyuyenuss yueGHOro kypca «Ainrebpa M Hadaja MaTeMaTH4YECKOTO
aHanu3a» oOydarollHMecsl MOJy4YaloT HOBBIA OMNBIT PEHICHUS NPHUKIAJAHBIX 3ajad,
CaMOCTOSATENIbHOTO TOCTPOEHUS MaTeMaTHYeCKUX MOJIENE peallbHbIX CHUTYalUi,
MHTEPHPETALNH TOJYYCHHBIX PEIICHUI, 3HAKOMSTCS C IPUMEpaMu MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEM B  IpUPOJE, HAyKe M HCKYCCTBE, C  BBIJAIOIIAMHUCS
MaTeMaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VYueOHbiii Kypc o00JjiajlaeT 3HAYUTENIbHBIM BOCIHUTATEIBHBIM TOTEHIIMATIOM,
KOTOPBIM  peanu3yeTcss Kak dYepe3 y4eOHbIM MaTepuan, CrocOOCTBYIONIUI
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK M uepe3 crenuduky ydeOHOMH
AESITeIbHOCTH,  TpeOylome  MpOAOKUTENbHOM  KOHLEHTPAalMM  BHUMAaHMS,
CaMOCTOSATENIbHOCTH, AKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJIYYEHHBIA pe3ynbTar.

B ocHoBe Meroanku oOydeHus: anreOpe ¥ HavajgaM MaTEMaTUYECKOIro aHaju3a
JICKUT NE€ATEIbHOCTHBIA MPUHIUIT O0yUYEeHHUS.

B cTpykType yuebHOro Kypca «Anredpa U Hayajla MaTeMaTUYECKOTO aHaIH3a
BBIZICJICHBl  CIEYIOLIME  COJEpKATeIbHO-METOANYecKre JuHuu: «YHucna w
BbIYMCICHUs», «DyHKIMM U Tpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauwana
MaTeMaTU4YecKoro  aHanu3a», «MHoOXecTBa W  JOruka». Bce  OCHOBHBIE



COJIEP)KATEIHPHO-METONYCCKHE JIMHUA W3y4aloTCs Ha TMPOTSHKESHUH JBYX JIET
00y4yeHHUsI Ha YPOBHE CPEIHEr0 OO0IIEero oOpa3oBaHUs, €CTECTBEHHO JIOMOHSS APYT
Jpyra ¥ TIOCTETICHHO HACHINIAsICh HOBBIMH TEMaMH M paszzaeiaMu. JlaHHBIN ydeOHBIN
KypC SBISICTCSI WHTETPAaTHBHBIM, IIOCKOJIBKY OOBEAMHSET B ce0e cojaep)kaHue
HECKOJIbKMX MaTEeMaTHYeCKUX JUCHUIUINH, TaKUX Kak anreOpa, TPUTOHOMETpPHS,
MaTeMaTHYECKUN aHau3, TeOpHUs MHOXKECTB, MaTeMaThu4eckas jJjoruka u apyrue. 1o
Mepe TOro Kak oOydaroliuecsi OBJAJEBAaOT BCE 0oJiee MIMPOKUM MaTeMaTUYECKUM
anmapaToM, y HUX IOCJIEIOBaTeIbHO (DOPMUPYETCS M COBEPIICHCTBYETCS YMEHHUE
CTPOUTh MAaTEMaTHYECKYI0 MOJIe]b pEabHON CHUTyallud, NPUMEHSITh 3HAHHS,
NOJydYeHHBIC TPU H3YYCHUH Y4eOHOTO Kypca, IS PEHIeHUS CaMOCTOSTEIHHO
c(hOpMYTUPOBAHHOW MAaTeMAaTHYECKOW 3aJaud, a 3aTeéM HHTEPIPETHPOBATH CBOM
OTBET.

ConepxkarenbHO-METOUYECKas JHHUS «Yncia W BBIYUCICHHS» 3aBEpIIacT
(GhopMHUpOBaHNE HABBIKOB MCIOJIB30BAHMS JIEUCTBUTEIBHBIX YHCEN, KOTOpOe ObLIO
HA4yaTo Ha YpOBHE OCHOBHOro obmiero odpasoBanus. Ha ypoBHe cpennero ooiiero
oOpa3oBaHHs 0c000€ BHUMaHUE yIeaseTcs (OpMUPOBAHUIO HABBIKOB PAITMOHATBLHBIX
BBIYHMCIICHUH, BKITIOYAIONINX B C€0s MCTOIB30BAHNE PA3IMYHBIX ()OPM 3aIMCH YUCIIa,
yMEHHUE JIeNlaTh MPUKHUIKY, BBIIOJHATh NPUOIMKEHHBIE BBIYUCICHUS, OIEHUBATDH
YUCJIOBBIE BBIPAKEHHUS, padOTaTh C MAaTEeMATHUYECKUMH KOHCTAaHTaMHU. 3HAKOMbBIC
oOydJaronmuMcsi ~ MHOXECTBAa  HATypalbHBIX,  LEJBbIX,  pPAIHOHAIBHBIX U
JEHCTBUTEIHLHBIX YUCEN TOTOJHAIOTCS MHOKECTBOM KOMIUIEKCHBIX Yucel. B kaxaom
M3 OTUX MHOXKECTB PacCMaTPHBAIOTCS CBOWCTBEHHBIC €My CIICIM(PUICCKUC 3aaull
oTrepaluu: JeJIEHUEe HaIleNI0, OTIEPUPOBAHUE OCTATKAMU Ha MHOXKECTBE IIEJIbIX YHCET,
0COOBIE CBOMCTBAa PAIMOHANBHBIX W HMPPAIMOHAIBHBIX YHUCEN, apu(pMETUYECKUe
omepanuy, a TakKe H3BJIICUEHWE KOPHS HATypajJbHOW CTEIEHM HAa MHOYECTBE
KOMIUIEKCHBIX ~ YHCeNl. brarogaps mocCienoBaTeIbHOMY PpAaCHIMPEHHUI0  Kpyra
WCITOJIB3YEMBIX YHCEI W 3HAKOMCTBY C BO3MOXKHOCTSMHU WX TIPUMEHEHUS IS
peIIeHUs Pa3NuYHbIX 3a/1a4 (popMUpYyeTCS TPEICTaBICHUE O €IMHCTBE MAaTEMAaTHUKH
KaK Hayku W €€ pOJM B TOCTPOCHUM MOJIEJIEH pPEabHOTO0 MHpA, IIHUPOKO
HCTIONB3YIOTCSL 0000IEHNE U KOHKPETU3aLIHSL.

Jluaus «YpaBHEHHS W HEPABCHCTBA» pEANM3yeTCs] Ha MPOTSHKEHUH BCETO
oOy4eHHs Ha YPOBHE CpPeAHETo 001Iero o0pa3oBaHusl, TOCKOJIBKY B KaXJIOM pa3zeiie
[IporpamMmMbl  TIPEyCMOTPEHO pEIICHHE COOTBETCTBYIOMUX 3aaad. B pesynbrare
oOydJaromniecs OBIAACBAIOT PA3IMYHBIMU METOJAMHU PEIICHHS PaIlMOHAIBHBIX,
HUPpAIMOHATIBHBIX, ITOKA3aTEIbHBIX, JIOTAPU(IMUYECCKUX U TPUTOHOMETPHUYCCKUX
YpaBHEHWH, HEPABCHCTB W CHCTEM, a TakkKe 3aJad, COJACpXkalluX IapamMeTpEhl.
[TomydyeHHbie yMEHMSI WIMPOKO HCIIOJB3YIOTCS MPU HUCCIACAOBAHUM (GYHKIUNA C
MTOMOIIIBIO TTPOU3BOHOM, TIPU PEIICHUN MPUKIAIHBIX 33/1a4 U 337a4 Ha HAXO0XKJICHHUE
HanOOJIBIIUX W HAaUMEHBINUX 3HauYeHWH (QyHKIwmH. JlaHHAS cojiepiKaTeiabHas JIMHHS



BKJIIOYAET B ce0s Takke POpMUPOBAHUE YMEHHUI BBIIOJIHATH PACUYEThI 1O (popmyiam,
npeoOpa3oBaHUs  pPAalMOHAIBHBIX, HWPPALUOHAIBHBIX W  TPUTOHOMETPHUYECKHUX
BBIPAKECHMI, 8 TAKKE€ BBIPAKEHUI, COJIEPKAILINUX CTENeHU U jJorapudmel. braroxgaps
U3YYCHHUIO anreOpandyeckoro marepuajga MPOUCXOIUT JajdbHEHIee pa3BUTHE
AITOPUTMHYECKOTO M a0CTPAKTHOTO MBILIUICHUS OO0y4aromuxcs, (OpMHUPYIOTCS
HaBBIKU JEAYKTUBHBIX pacCyXKJIeHUH, padOThl € CHUMBOJBHBIMH (OpMaMu,
MIPEICTABICHNS] 3aKOHOMEPHOCTEW U 3aBUCHMOCTEN B BHJIE€ PABEHCTB M HEPABEHCTB.
Anrebpa mpemyiaraet 3(pQeKTUBHbIE MHCTPYMEHTHI AJISl PEIIEeHUs MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33J]a4, HArJSJHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKHU.

ConepxarenpHo-MeToauueckass JHHUS «DYHKOMM HW  Tpa@uKA» TECHO
MEpeIuUIeTaeTCs ¢ JAPYTMMH JHUHUSAMU Y4e€0HOro Kypca, IMOCKOJIbKY B KaKOM-TO
CMBICIIE 337a€T MOCJIEN0BATENbHOCTh M3YUYEHHs] Marepuana. M3ydeHue CTeneHHOM,
NOKa3aTeabHOM, JOrapu(MUIECKON U TPUTOHOMETPUUYECKUX (QYHKIUI, UX CBOWCTB U
rpaMKoB, HCIOJIb30BaHWE (DYHKUMN JUIsl peuieHusl 3afad U3 JPYrux y4deOHbIX
MIPEMETOB U PEajbHOM KM3HU TECHO CBA3AHO KAaK C MAaTEMAaTUYECKUM aHAJIM30M, TaK
U C pellIEHuEM ypaBHEHUI W HepaBeHCTB. [Ipu 3ToM OoJibllIOE BHUMAHUE ylIEseTCs
(OpMHPOBAHUIO YMEHHUS BbIpaxarbh (OpMyJIaMU 3aBUCUMOCTU MEXKIY Pa3InYHBIMU
BEJIMYMHAMU, UCCIIEI0BATh MOJYYeHHbIE (YHKIIMHU, CTPOUTh UX Tpaduku. Marepuain
OTOM COJEP)KATEIIbHOM JIMHUM HalEJeH Ha pa3BUTHE YMEHUHA U HAaBBIKOB,
MO3BOJISIOIIMX BBIPAXKATh 3aBUCHUMOCTUA MEX]y BEIMYMHAMHU B Pa3IMyHON (opme:
aHAJIUTUYECKOM, rpaduuecKkoi U cioBecHOU. Ero uzydyenue crnocoOCTBYET pa3BUTHUIO
AITOPUTMHYECKOTO MBIIIJICHUSI, CIIOCOOHOCTH K OOOOIICHUI0O U KOHKPETH3AlUU,
HCIOJIb30BAaHUIO aHAJIOTUH.

ConepxarenbHass juHHS «Hayama MareMaTHyeckoro aHaiau3a» I03BOJISIET
CYILLIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTU4YeCKHX, TaK W NPHUKIAJAHBIX 3a7ad,
JOCTYIIHBIX OOYyYaloIIUMCs, TaK KaK Yy HHUX HOSBISETCI BO3MOXXHOCTb CTPOUTH
rpa@uKyd  CIOXKHBIX (DYHKIHMH, ONpeAeNsiTh WX HauOOJbIIMe U HaUMEHbIINE
3HAYEHMs, BBIYUCIATH IUIOWAAN (GUIYp U OOBEMBI Tel, HAaXOAUTh CKOPOCTU U
yCKOpeHHusi TmpoleccoB. JlaHHas coaep)kartenbHas JIMHUS OTKPBIBA€T HOBBIE
BO3MOXKHOCTH TOCTPOCHUSI MAaTeMAaTUYECKUX MOJeNIed pealbHbIX CHUTYalHil,
MT03BOJISIET HAXOAUTh HAWJIyUlllee PEIICHUE B MPUKIAIHBIX, B TOM YHCIIE COLUAIBHO-
SKOHOMHUYECKHUX, 3a/Jadax. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MAaTHYECKOrO aHaju3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMANBHO-JIOIMYECKOTO U KPEaTHBHOIO
MBIIUICHUS, (OPMHPOBAHUIO YMEHUW paclo3HaBaTh MPOSIBICHUS  3aKOHOB
MaTE€MaTUKHU B HaAyKe, TEXHUKE U UCKyccTBe. O0yyaromuecs y3HaT O BbIAAIOIINXCS
pe3ynbTaTax, TOJYYCHHBIX B XOJI€ Pa3BUTHs MAaTeMAaTHKH KaK HayKH, U 00 uX
aBTOPAX.



CopepkatenpHO-METOIMYEeCKasl JIMHUA «MHOXECTBa M JIOTHKa» BKJIIOYACT B
ceOst DJIEMEHThl TEOPHUH MHOXKECTB M MaTeMAaTUYECKOM JIOTHKHU. TeopeTHKo-
MHOKECTBEHHBIC TIPEICTABICHUS IPOHU3BIBAIOT BECh KYPC IIIKOJIBHOW MaTEMaTUKU H
npeiaraloT Hanboyiee yHHMBEpPCAIbHBIA S3bIK, OOBCIMHSIONMN BCE paslieibl
MaTeMaTHKH U € TPWIOKECHUH, OHHM CBS3BIBAIOT pa3HbIE MaTeMaTHYCCKHE
IUCIMIUIMHBL W WX TPWIOKEHUs B eAauHoe 1enoe. [loaToMy BakHO daTh
BO3MOXKHOCTh  OOydaromeMmycs TOHHUMaTh TEOPETHKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOM MAaTEMAaTHKH W HCIOJb30BaTh €T0 I BBIPAKCHHUS CBOMX MBICIICH.
JlpyriM Ba)XHBIM TPHU3HAKOM MaTEeMaTHKH KaK HayKd CJeayeT Npu3HaTh
CBOMCTBEHHYIO €l CTPOTOCTh OOOCHOBAaHUH U CIIEOBAaHNE ONPEICIEHHBIM IIPaBHUIaM
MOCTPOCHHUS JO0KA3aTeNbCTB. 3HAKOMCTBO C JJEMEHTAMH MaTEeMaTHUYECKOW JIOTUKU
CIOCOOCTBYET PA3BUTHUIO JIOTUYECKOTO MBIIUICHUS OOYYaroIIMXCs, MO3BOJIAET UM
CTPOUTH CBOM PACCYXKJEHHWS Ha OCHOBE JIOTUYECKHMX MpaBwWi, (popMUpYyeT HaBBIKA
KPUTUYECKOTO MBIIIUICHHUS.

B yuebHoM kypce «Anrebpa ¥ Hayalla MaTEMAaTHYECKOTO aHAIIA3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJCITHPOBAHUS, KOTOPHIC MPU3BAHBI
CrocoOCTBOBAaTh  (POPMHUPOBAHUIO HABBIKOB TOCTPOEHUS MOJIeNIed  peallbHBIX
CUTyallMii, HCCIENOBaHUA HSTUX MOJEJIE C TOMOINbIO amnmapara aiareopsl u
MaTeMaTU4YeCKOro aHallu3a, WHTEPIpEeTallud MOJYyYeHHBIX pe3yiabTaToB. Takue
3aJlaHusl BIUICTEHBI B KaXKBIM U3 pa3/iesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepHual
y4eOHOTO Kypca IIMPOKO HCIOJB3YeTCS ISl pelieHus MPUKIaAHbIX 3amad. [lpu
pEeIIeHNH  pealbHBIX  MPaKTUYEeCKHX  3aJad  oOydaroluecss  Pa3BUBAIOT
HaOIIOAATEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
MCIIOJIb30BaTh AHAJIOTHIO, 0000IIAaTh U KOHKPETU3UPOBATH Mpodiemy. JlesaTenbHOCTh
1m0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS TPUKJIATHBIX 33]]a4 OPTraHU3YETCS B MPOIIECCe
M3YYeHHS BCEX TeM Y4eOHOro Kypca «Ausrebpa W Havaga MaTeMaTHYECKOTO
aHaIn3ay.

Ha u3ydenne yue6HOTO Kypca « Anrebpa v Hadajla MaTEMaTHYECKOTO aHAIIN3ay
orBonutcsa 272 ydaca: B 10 knacce — 136 yacos (4 yaca B Hezento), B 11 kimacce — 136
4yacoB (4 4yaca B HEJIETIO).



COJEPXAHUE OBYUYEHUA
10 KJTACC

Yuciia 1 BBIYMCTICHUS

Panmonaneupie ymucna. OOBIKHOBEHHBIE U JIECATUYHBIC JApPOOU, MPOIICHTHI,
OeckoHeuHble nepuoanueckue Apodu. IlpumeHnenue npoOell M NPOLIEHTOB IS
peLIeHUs IPUKIAJHBIX 3a7a49 U3 Pa3JINYHbIX OTPAciIeil 3HAHUW U PEAIbHON KU3HHU.

JleyictBuTenbHbIE  4YMcia. PanuoHanbHble W MPPALMOHAIBHBIE  YHCIIA.
ApudmeTnueckre — omepanuu ¢ JEHCTBUTEIBbHBIMH  YHClIaMd.  Moayinb
JIEHCTBUTENBHOIO YKcia U ero cBoiictBa. [IpuOnamxkE€HHBIE BBIUMCICHMS, MpaBHIia
OKpPYIJICHMS, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ 1nenbiM  nokaszareneM. buHom  Herorona. Hcenonbs3oBaHue
MOAXOASIIEeH (POPMBI 3aIIUCH TEUCTBUTENBHBIX YHCEN I PELICHHS NMPAKTHYECKUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOM CTETIEHU U €r0 CBOMCTBA.

CreneHp ¢ palUMOHAIBHBIM TIOKa3aTeaeM M €€ CBOWCTBA, CTEIEHb C
JICUCTBUTEIILHBIM IOKA3aTEIIEM.

Jlorapupm uymcna. CoiicTBa norapudma. JlecsaTHuHble W HaTypaJlbHbIE
JorapuMsl.

CHHyC, KOCHHYC, TAaHI€HC, KOTaHI'€HC YHMCJIIOBOI'O aprymeHTa. ApKCHHYC,
ApPKKOCHHYC M ApKTaHI'€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxngecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHMS W YypaBHEHMs-ClencTBHs. HepaBeHCTBO,
pelIeHne HEPaBEHCTBA.

OCHOBHbBIE METOJIbl PELIEHUsS] LENbIX M APOOHO-pAallMOHANIBHBIX YpPaBHEHUH U
HEpPAaBEHCTB. MHOIrOWJIeHbl OT OJHOW mNepeMeHHOM. JleneHme MHOrowieHa Ha
MHOTOWIeH ¢ octaTkoM. Teopema be3y. MHorowieHsl ¢ nenbiMu Ko3hGUieHTamu.
Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUM, COJIEPKAINX CTEIEHU U KOPHHU.

WppauronansHbie ypaBHeHUS. OCHOBHBIE METO/bI PEHICHUS WPPALMOHATIBHBIX

YpPaBHEHUM.

[TokazarenpHble ypaBHEHHsA. OCHOBHBIE METOIbI PEIICHUS MOKa3aTeIbHBIX
YpaBHEHUM.

[IpeoOpazoBanue BeIpaXKEHHH, COACPIKANTUX JTOTApU(MBI.

Jlorapudmuyeckue yYpaBHEHHUH. OcHOBHEIE METO/IbI pereHus

norapu(pMUUECKUX YpaBHEHUH.



OcHOBHBIE TPUTOHOMETPUYECKHUE (dopMyJIbI. ITpeobpa3oBanue
TPUTOHOMETPUYECKUX BBIPAXKEHNUN. PereHne TpuroHOMeTpruIeCKUX ypaBHEHUN.

Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. MarTpuua CUCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTesb MaTpulpl 2X2, ero reoMeTpUIECKUil CMBICI U CBOWCTBA,
BBIUMCIICHUE €r0 3HAYCHHUs, IIPUMEHEHUE OIPEACIIUTEN Il PELICHUS CHCTEMBI
JUHEHHBIX ypaBHEHWH. PelleHne nNpuKIagHBIX 334a4 C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX ypaBHeHHU. McciienoBanue nNoCTpOEHHOW MOJEIM C MOMOIIBI0 MaTpHULl U
ONPEAECTIUTEIICH.

IlocTpoeHne MaTeMaTHYECKMX MOJENEN pealbHOM CUTyallMM C IIOMOLIBIO
YpPaBHEHUN W HEpPaBEeHCTB. lIpHMeHEHHE ypaBHEHHH W HEPABEHCTB K PEIICHHUIO
MaTeMaTUYECKHX 3aJ1ay M 337a4 U3 pa3IMYHbIX 00JIacTel HAYKU U PEAIbHOM KU3HU.

DOyHKUMU U TpaGUuKH

@yHKUsA, crnocoObl 3amanus (yHKUMH. B3aumMHO oOpaTHble (YHKUHUU.
Komnosumus  dynkuuid. [padux  dynkuumn. DnemeHTapHble TpeoOpa3zoBaHUs
rpa@uKoB QyHKIIMA.

OO6mnacth omnpeneneHuss U MHOXKECTBO 3HaueHU (yHkuuu. Hynmu ¢yHKOuu.
[TpomMexyTku 3HaKOMOCTOSTHCTBA. UETHBIE M HeuéTHble QyHKUMH. [lepuogmyeckue
¢yskun. IlpomexxyTku MOHOTOHHOCTH (QYHKIUMU. MakCUMyMbl U MUHUMYMBbI
¢ynkun. Hanbomnpiiee 1 HauMeHbllee 3HaYeHUs] PYHKIIMU Ha IPOMEXYTKE.

JluneliHasg, KBaJpaTH4Has U JpOOHO-IMHEWHas QYHKIMHU. ODJIEMEHTapHOE
MCCJIEIOBAHKUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHast QpyHKUMS C HaTypaldbHBIM M LETbIM Moka3ateiem. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-0¥ cTeneHu Kak PyHKIIMU 0OpaTHOM CTETICHH C
HaTypaJbHbIM I0Ka3aTeJIeM.

[lokazaTenbHass u Jorapupmuueckass (yHKUHUH, UX CBOMCTBA W TrpaduKH.
Hcnonb3oBanue rpadgukoB GyHKLIMMA 715 pelICHUs] YpaBHEHUM.

TpuroHomerpruueckass OKPYKHOCTb, ONPEACICHUE  TPUTOHOMETPUUECKHUX
(GyHKIUI YKCIOBOTO apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEAJIbHBIX Ipolieccax u siBieHusx. ['papuku
pEAIbHBIX 3aBUCUMOCTEMN.

Hayaja MmaTeMaTH4eCcKOro aHajamn3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHUs  IIOCJIeAOBaTeIbHOCTEH. MeTon
MaTeMaTHYeCKOM MHAYKIMU. MOHOTOHHBIE U OIPaHUYEHHBIE MOCIEA0BATEILHOCTH.
HcTopusi BO3HUKHOBEHHUS MaTEeMAaTHUYECKOTO aHalM3a KaK aHalu3a OECKOHEYHO
MaJbIX.

Apudmernueckass U reoMeTpuyeckas mporpeccuu. beckoHedHo yObIBaroias
reoMmerpuueckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON
nporpeccur. JIMHEWHBIN U 3KCIIOHEHUUAIBHBIN pocT. Hucno €. GopMyna CIOKHBIX



npoueHToB. Mcmonp30BaHWE MPOrpecCMU Il PELICHUS  pEabHBIX — 3a7ad
IIPUKJIATHOTO XapakTepa.

HenpepeiBable ¢yHkuuu u ux cBoiictBa. Touku paspbiBa. ACHUMOTOTHI
rpadukoB (QyHknuid. CBoHcTBa (QYHKIMM HENMPEphIBHBIX Ha OTpe3ke. MeTon
MHTEPBAJIOB ISl PEUICHUS HEpPaBEHCTB. IIpuMeHEHHE CBOICTB HEMPEPHIBHBIX
GyHKUMIA 7151 pelieHus 3a1ay.

[lepBas u BTOpasi mpousBoaHble (PpyHKIMU. OnpeneneHrne, reOMeTPUIECKUl U
(bu3nuecKuil CMBICT MPOU3BOAHOMN. YpaBHEHHE KacaTeNbHOM K rpa@uKy (pyHKINU.

[IpousBoaHbie neMeHTapHbIX GyHKIMM. [Ipon3BoaHas CyMMBI, IPOU3BEICHNUS,
YaCTHOTO ¥ KOMMO3UIUU QYHKIUH.

MHoKecTBa M JIOTMKA

MHOXK€ECTBO, OIEpallMi HaJl MHOXECTBaMH M WX CBOMCTBa. JluarpaMmsl
Oinepa—BenHa. [I[pumMeHeHne TEOPETUKO-MHOKECTBEHHOTO arapara sl ONMCaHUs
pEeaJIbHBIX MPOLIECCOB U SIBJICHUM, NpPU PEIICHUU 3aJad M3 APYTUX Y4eOHbIX
IIPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIIENICTBUE,
JIOKa3aTeIbCTBO, PABHOCUJIBHBIC YPABHEHUS.

11 KIIACC

Yuciaa v BIYUCICHUA

Harypanbubie u uensie yucna. [IpuMeHeHHE MPU3HAKOB JEIUMOCTH IIEJIBIX
yucen, HauOonbmmi o6mwuit genutens (ganee — HOJl) u Haumenblee oOrnee
kpatHoe (nanee — HOK), ocrarkoB mo mony:mio, anroputma EBkinaa uist peiieHus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kowmrmnekcupie uncna. Anredpandeckas ¥ TpUrOHOMETpUUYeckasi (GOpMbI 3arrcu
KOMILJIEKCHOTO 4uciia. Apu(pMETUYECKHE Olepaluu ¢ KOMIUIEKCHBIMU YHCIaMHU.
N3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPAWMHATHOM TuIoCKOCTH. Dopmyra
Myagpa. KopHu N-0¥i cTeneHn U3 KOMIUIEKCHOTO uncia. [[puMeHeHne KOMIIEKCHBIX
qucesl AJIsl pelieHUs] PU3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI M HEPaBEHCTB. PAaBHOCUIIBHBIE CUCTEMBI U
CUCTEMBI-CIIEJICTBUSA. PaBHOCHUIIbHBIE HEPABEHCTBA.

Ot60p KOpHEN TPUTOHOMETPUYECKUX  YpPAaBHECHUH Cc IIOMOII[BIO
TPUTOHOMETPUYECKOW OKPYKHOCTHU. PenieHne TpuroHoOMEeTpuIeCKuX HEPABEHCTB.

OcCHOBHBIE METO/TBI PEIICHUS TTOKA3ATEIbHBIX U JTOTapU(MUUECKIX HEPABEHCTB.

OcCHOBHBIE METO/IbI pEUIEHUSI UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS] CUCTEM W COBOKYITHOCTEH pallMOHANbHBIX,
HUPPALMOHATBHBIX, TTOKA3aTEIbHbBIX U JOTapU(MUUECKUX YPABHEHH.



YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.

[IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHI0 MAaT€MAaTHUYECKHX
3a/1a4y ¥ 3a7a4 U3 pazIuyHbIX 00JIacTeld HAYKH U PEaNbHOW JKU3HU, UHTEPIpPETaLUs
MOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUUM U TpaduKku

I'paduk kommosunum ¢GyHkud. ['eomerpuyeckue o00pa3bl ypaBHEHHH W
HEPaBEHCTB Ha KOOPJUHATHOM TIOCKOCTH.

Tpuronomerpudeckue QyHKIIMH, UX CBONCTBA U TPaPUKH.

I'paduueckue Meronpl pelieHUs YpaBHEHHM M HepaBeHCTB. ['paduueckue
METObI PEILICHHUS 3a]1a4 C TapaMeTPaMH.

Ucnonb3oBanue rpadukoB QGyHKIMI IS UCCIAEAOBAaHUS TPOILIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT IMPU PEUIEHUH 3aJad U3 JAPYTUX Y4eOHBIX
MIPEAMETOB U PEATbHOU KU3HH.

Hayana mareMaTH4ecKOro aHaIu3a

[IpumeHeHne TPOU3BOAHOM K MCCIEAOBaHUIO (YHKIMHA Ha MOHOTOHHOCTb U
skcTpeMyMmbl. HaxoxaeHre HauOOJbIIEro U HAMMEHBIIET0 3HAYEHU HENpPEephIBHOM
(yHKLIHMH Ha OTpPE3KE.

[IpuMeHeHrne NpPOM3BOJHOM JUIsl HAXOXKIACHUS HAWIyYIIEro pEIICHHUs B
NPUKIAAHBIX 3a7adax, s OIPENCICHUs CKOPOCTH M YCKOPEHHMs Ipoliecca,
3aJ1aHHOTO (HOPMYJIIOH MU TpaduKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TiepBOoOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxIeHNs TepBOOOPa3HbIX.

WNurerpan. I'eomerpuyuecknii CMbICIT MHTErpana. BeuncieHue onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[IpuMeHeHne wuHTErpana g HaXOXKICHUS IUIOMIAEed IUIOCKUX QUryp u
00BEMOB r€OMETPUUYECKUX TEJL.

[Ipumepsl pemennit  nuddepeHuuanbHbIX  ypaBHeHH. Maremarnueckoe
MOJIETTUPOBAHUE PEaIbHBIX MPOLIECCOB C MOMOILIBIO TU((HEepeHIINaTbHBIX YPaBHEHHI.



INTAHUPYEMBIE  PE3VJIbTATBI OCBOEHMA VYUYEBHOI'O KVYPCA
«AJII'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YITJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMUA OOYYAIOMErocss KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA, MPE/ICTABICHUE O MATEMAaTUYECKUX
OCHOBaX  (YHKIIMOHUPOBAHUSI  PA3IUYHBIX  CTPYKTYp, SIBJICHHWH, MpOLEIyp
IpaKJaHCKOTO 0011ecTBa (BHIOOPHI, ONMPOCHI U IPYroe), YMEHUE B3aUMOICHCTBOBATh
C COLIMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKON HIACHTUYHOCTH, YBAXKEHHS K
MPOIUIOMY M HACTOAIIEMY POCCUICKOW MAaT€MaTHUKH, LEHHOCTHOE OTHOILIECHHE K
JOCTI)KEHUSIM POCCUMCKMX MATEMaTUKOB M POCCUUCKOW MAaTeMaTHYE€CKOM IIKOJIBI,
WCIIOJB30BAaHUE ATUX JIOCTHXKEHHM B JIPYTMX HayKaxX, TEXHOJIOTUAX, cdepax
YKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAHWE IyXOBHBIX IIEHHOCTEW POCCHUHCKOro Hapoja, chOpMHPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUSA, STUYECKOTO MOBEJCHHUS, CBA3AHHOIO C IMPAKTUYECKUM
MIPUMEHEHUEM JIOCTHXKEHHUI HAayKH U JIESITEIIbHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOCHUE YCTOMUMUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAas OCTETUKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUM, PACCYX IACHUN, BOCIPUUMYHBOCTh K
MaTeMaTUYECKUM acIleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHUSI TPUMEHATh MaTEMaTUYECKUE 3HAHUSI B MHTEpecax
3I0pOBOTO M Oe30macHOro o0Opa3a >KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0pOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHSATUW M OT/bIXA,
peryisipHas (Qusuyeckas akTUBHOCTb), (DU3UYECKOE COBEPILICHCTBOBAHUE MPHU
3aHSATUSX CIIOPTUBHO-03I0POBUTEIHLHOMN ACATEIbHOCTHIO;

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPYly, OCO3HaHHUE IIEHHOCTH TPYAOIIO0US, MHTEPEC K PA3TUIHBIM
chepam mnpodecCHOHANTBHON NIEITEIBHOCTH, CBS3aHHBIM C MaTEMaTHKOW U €€
MPUJIOKEHUSIMA, YMEHHE COBEPINATh OCO3HAHHBIA BBHIOOP Oyayiiei mnpodeccuu u
peann30BbIBATh COOCTBEHHBIE JKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH K



MaTeMaTHYeCKOMY OOpa30BaHUIO U CAaMOOOPA30BAHUIO HA MPOTSHKCHUU BCEH KU3HH,
FOTOBHOCTh K AKTUBHOMY YYaCTHIO B  PEIICHUM MPAKTUYECKUX  3a7ad
MaTeMaTU4YECKOU HapaBICHHOCTY;

7) 3K0JIOrH4eCKOro BOCIIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOHM  KYJbTYpbl, TOHHMMAaHWUE  BIWSHHUS
COITMAJIbHO-DPKOHOMHUYECKUX IPOIIECCOB HAa COCTOSIHHUE MPUPOTHOM W COLMAIBHOM
Cpelbl, OCO3HAHUE TJI00AIBHOTO XapaKTepa IKOJOTUUECKUX TPOOIeM, OpHUeHTAIUs Ha
MPUMEHEHUE MAaTEMATUUYECKUX 3HAHUM JIJIsl pEIICHUS 3a7a4 B 00J1aCTH OKpYKaromiei
cpenbl, IJIAaHUPOBAHHE TIOCTYNKOB M OIEHKH WX BO3MOXXHBIX ITOCIEACTBUM s
OKPY’KaroIeH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTHUKH, TOHUMAHHE MaTEMaTHUYECKOM
HayKH Kak c(epbl 4eIOBEUYECKON JEATEeIbHOCTH, ITANOB €€ pa3BUTHUS M 3HAUUMOCTH
JUISL Pa3BUTUS LIMBWIM3AIMHU, OBJIAJCHHUE SI3BIKOM MAaTeMaTUKH M MaTeMaTHYECKOU
KYJBTYpPOU Kak CPeJCTBOM MO3HAHUS MUPA, TOTOBHOCTb OCYIIECTBIIATH IPOCKTHYIO U
HCCIIEIOBATENIbCKYIO JIEATEIIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3oBble 1ornyeckue 1eicTBUA:

BBISIBJISITh M XapaKTE€pPU30BaTh CYIIECTBEHHbIE NPHU3HAKM MAaTEMaTUYECKHX
00BEKTOB, MOHATUM, OTHOIIEHUN MEX]ly MOHATUSIMH, (POPMYIHPOBATH OMPEIETICHUS
MOHSTUM, YyCTaHABIMBATh CYLIECTBEHHBIA MPHU3HAK KJIacCU(UKALUK, OCHOBAHUS AJIs
00001IEHNS U CPaBHEHUS], KPUTEPUH ITPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATB, dbopMynupoBaTh 17} peoOpa3oBbIBATh CYKIECHUS:
YTBEPAMUTEINIbHBIE U OTPULIATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3U U NPOTUBOPEUHS B
dakTax, MaHHBIX, HAONIONEHUSAX W YTBEPXKACHUSIX, MpeiaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y IPOTUBOPEY U,

JeNaTh BBIBOJBI C HCMOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHH M0 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENIbHO JIOKa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKICHUN
(OpsiMBIE ¥ OT TPOTUBHOIO), BBICTPAWBAaTh apryMEHTALUIO, PUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOJIbI;

BbIOMpaTh crnocod pemieHuss ydeOHOM 3amauu  (CpaBHMBATh HECKOJBKO
BAPUAHTOB PEUICHUS, BEIOMPATh HaMOOJee MOAXOASAIIMA C yUETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPUEB).



Ba3oBblIe ucciieqoBare/bLCKHe JeCTBUA:

HCIIOJIb30BaTh BOMNPOCHI KaK MCCIEI0BATEIbCKUI WHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BOIPOCHI, bukcupyromme IPOTUBOPEYHE, npo0iemy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (HOPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO
MO3UIMI0, MHCHHUE;

IIPOBOJUTH CAMOCTOSITENIBHO CIITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE 110
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCcKOro OO0beKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy 00BbEKTaMH, SIBIICHUSIMH, TPOLIECCAMU;

CaMOCTOSATENbHO (OpMYJIHPOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yjbTaTaM
NPOBEIEHHOTO  HAOMIONIEHUs,  MCCIENOBaHUS,  OICHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE TIpPollecca, a TAKXKE BBIJIBUTaTh
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIISIT  IePUIIUTHI MH(POPMAIIMK, JAHHBIX, HEOOXOIUMBIX JUIsI OTBETa Ha
BOIIPOC U JUISl pEUICHUS 3a/1a4u;

BBIOMPATh MH(OPMALMIO W3 HCTOYHUKOB PA3IMYHBIX TUIIOB, AHAJIMU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIINIO PA3TUYHBIX BUJIOB U (POpM
IIPE/ICTABIICHHUS;

CTPYKTYPUPOBAaTh HMH(POPMAIINIO, TMPEJACTABIATh €€ B pa3IuyHbIX (opmax,
WJUTIOCTPUPOBATH IpapruecK;

OLICHUBATh HaJEKHOCTh uH(popmMau o CaMOCTOSATENBEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIE JeHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIIMPOBATh CY>KICHHUS B COOTBETCTBUU C YCIIOBUSIMU U
LEJISIMUA OOILIEHUSs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IIACBMEHHBIX TEKCTaX, JaBaTh MOSCHEHWs N0 XOAy pEUIeHWus 3aJauyu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAaT;

B XOJ€ OOCYXIEeHHs 3aJaBaTh BOINPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI,
npo0JieMbl, perraeMoi 3a/1a4u, BbICKa3bIBaTh UCH, HAalleJICHHbIC HA MIOMCK PEIICHMUS,
CONIOCTABIATh CBOM CYXACHUA C CYXKICHUSAMH JPYIMX YYaCTHMKOB JHAJIOra,
oOHapyXUBaTh pa3IU4YMe MW CXOJACTBO TMO3UIMH, B KOPPEKTHOH Qopme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YyJIbTAThl PEIICHUS 3a1add, DKCIEPUMEHTA, HUCCIENOBaHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMPATh (OpMAT BBICTYIUIEHHSI C Y4€TOM 3ajad
MPE3EHTALUU U OCOOEHHOCTEHN ayTMTOPHUH.



PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

CamMoopranusanus:

COCTaBJISITh TUTAH, aJITOPUTM PEIICHUS 3a/layd, BHIOMPATh CIIOCO0 pEelieHUs ¢
y4€TOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOU MH(OpMAIUK.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJIJICTh HAaBBIKAMH TI03HABATEIHLHON pedIeKCHH KaK OCO3HAHUSI COBEPIIAEMbIX
JIEUCTBUN W MBICIUTEIBHBIX IPOIECCOB, WX pE3yJIbTAaTOB, BIAJIETh CIOcOOaMu
CaMOITPOBEPKH, CAMOKOHTPOJISI MPOLIECCA U pEe3yJIbTaTa PEIICHUS MaTEMaTUYECKOM
3a/1a4y;

MPEABUNIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTHb IpPH PEIICHUU 3aJ1auu,
BHOCHUTh KOPPEKTHUBBLI B JICSTEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HaiJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3YJIbTAaTa IEIU U YCIOBUSAM, OOBICHITH MPUYHHBI
JOCTIKEHUSI WM HEJOCTIKEHUSI Pe3yJbTaTOB JESATEIBHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1€ATEILHOCTD:

NOHMMATh W HCMOJb30BaTh IMPEUMYIIECTBA KOMAHJHONW M WHAWBUIYyaTbHOMN
paboThI TP pEIICHUH y4eOHBIX 3aj1a4, IPUHUMATh 11eJIb COBMECTHOM JIEATETLHOCTH,
IJIAHUPOBATh OPTAaHMU3AIMI0O COBMECTHOM pabOThl, pacmpeneisiTb BHIBI padoT,
JIOTOBApUBATHCS, OOCYX IaTh MPOLECC W pe3ylabTar paboThl, 00001aTh MHEHHS
HECKOJIBKMX JIFOJICH;

y4acTBOBaTh B TPYMNMNOBBIX (opMax padboThl (0OcyxkaeHHs, 0OOMEH MHEHUI,
«MO3TOBBIE TITYPMbD» U WHBIE), BHITIOJHATH CBOIO YaCTh PabOThI U KOOPAMHUPOBATH
CBOM JICUCTBUSA C APYTUMHU YJIEHAMH KOMAaH/Ibl, OIIEHUBATh Ka4e€CTBO CBOETO BKJIAJIa B
o0muif  MPOAYKT MO  Kputepus™m,  CcHOPMYJIUPOBAHHBIM  YYACTHHUKAMHU
B3aUMOJCHUCTBUA.

HPEIMETHBIE PE3YJIBTATDI

K xonmy o60ydenuss B 10 kJjacce oOOyYarONIMICS TONYYHUT CIEAYIOIINE
MpeMETHBIE PE3yJIbTaThl IO OTIAEIbHBIM TeMaM paboueil MporpaMmbl y4eOHOTO
Kypca «Anrebpa v Hauajia MaTeMaTHYECKOT0 aHAIN3a:

Yucji1a ¥ BBIYUCTICHUSA:

CBOOOJHO OTIEPUPOBATh TOHATHUAMH: PAIMOHATBHOE YHCIIO, OeCKOHEYHas
nepuoguyeckass  JIpoOb, TMPOIEHTHI, HUPPANMMOHATHLHOE  YHUCIO, MHOXKECTBa
palMOHAJIBHBIX U JICHCTBUTENILHBIX YUCEI, MOYJIb AECHCTBUTEIHHOTO YUCIA;

MPUMEHSITh APOOH U MPOIEHTHI JJIsl PEIICHUS TPUKIIATHBIX 3371a4 U3 Pa3JIMUHbIX
OTpacier 3HaHUU U PEATbHOU JKU3HU;



NPUMEHSTh NMPUONMKEHHBIE BBIYMCIICHUS, TIPABUJIA OKPYTJICHUS, TPUKUAKY U
OILICHKY PE3yJbTaTa BBIUYNCIICHNN;

CBOOOJHO OMEPHPOBATH TOHATHEM: CTEMEHb C IEJBIM ITOKa3aTeleM,
UCIOJIb30BaTh MOAXOMAIIYI0 (OpMY 3amUCU ACHCTBUTEIBHBIX YHCEN JUIsl pelieHUs
IIPAKTUYECKUX 3a7a4 U IPEACTABIICHUS TaHHBIX;

CBOOOJTHO OMEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOpEHb HATypabHOU
CTEIICHU;

CBOOOJTHO OTIEPUPOBATH IMOHATUEM: CTCTICHD C PAIlMOHAIBHBIM MTOKa3aTeIIeM;

CBOOOJTHO OIEpPUPOBATH MOHATUAMH: JIOTapudM 4YuUCIa, JECATUYHBIE U
HaTypajbHbIE JTOTapU(MBbI;

CBOOOJHO OMNEPUPOBATh MOHATUSMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC
YHCIIOBOTO apryMEHTA;

ONEPUPOBATh TOHATHSMH: APKCHHYC, APKKOCUHYC W APKTAHIE€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OMNEPUPOBATH MOHSTUSIMU: TOXJIAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIBHBIE YPABHEHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUIIBHBIE HEPABEHCTBA,;

OPUMEHSTh PA3JIUYHbIE METOJIbI PEUICHUS pPAIlHOHANBHBIX W JAPOOHO-
pallMOHAJIBHBIX YPAaBHEHUM, MPUMEHATh METOJ HWHTEPBAJIOB JUISl  PELICHUSA
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM NEepeMEHHOM,
MHOTOWIEH C HeJbIMA KOd(phULIMeHTaMU, KOPHU MHOTOWICHA, IPUMEHSTh JICJICHUE
MHOTOYJIEHa Ha MHOIOWIEH C OCTaTkoM, TeopeMmy be3y u teopemy Buera mis
pelLIeHus 3a1aY;

CBOOOHO OMEPUPOBATH MOHATUSAMH: CUCTEMA JIUHEHUHBIX YpaBHCHUHN, MaTPUIIA,
ONpPEAECAUTENIb MAaTpPUlbl 2 X 2 W €ro reoOMETPUYECKHUU CMBICH, HCHO0JIb30BaTh
CBOMCTBA ompenenutrenss 2 X 2 1 BbIUWCICHUS €ro 3HA4YEHUs, NPUMEHSTh
ONPENECIUTENI JUISl PELICHUS CUCTEMbl JIMHEMHBIX YPaBHEHUH, MOJEIUPOBATH
peaIbHBIE CUTyallMM C TNOMOLIBIK) CUCTEMBI JIMHEWHBIX YPAaBHEHUW, HCCIEAOBATH
MOCTPOCHHBIE MOJIEJIA C MOMOIIBI0 MAaTPHUIl M OMNPEICIUTENEH, UHTEPIPETUPOBATH
IIOJIyYEHHBIN pe3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEHCTBUM C KOpPHSAMH JUJIA TIpeoOpa3oBaHUs
BBIPAKCHUH;

BBITIOJIHATH MPE0OpPa30BaHUsI YMCIOBBIX BBIPAKECHUM, COAEPkKAIINX CTEMEHU C
palMOHAIBbHBIM MOKA3aTeIIeM;

HCIIOJIb30BaTh CBOMCTBA JioraprudMoB JJisl TpeoOpa3oBaHusl JorapuOMUIECKUX
BBIPAKECHU;



CBOOOJTHO OIEPUPOBATH TMOHSATUSMU: HPpPAIMOHANIbHBIC, IOKa3aTeIbHbIE U
jgorapuMUUEcKUe ypaBHEHUS, HAXOJUTh UX PEIICHUS C MOMOIIBI0 PABHOCHIBHBIX
MEPEXO0/I0B HIIM OCYIIECTBIISISI IPOBEPKY KOPHEH;

OPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUYECKHE (POPMYJbI ISl MPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUM;

CBOOOJTHO  ONEPUPOBATH  MOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE,
OPUMEHSTh  HEOOXOoauMble  (OpPMYNBl Ui  PEUICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPHUUECKUX YPABHEHUI;

MOJICNIUPOBAaTh pealbHble CHUTyallMM Ha S3bIKe aireOpbl, COCTaBIAThH
BBIPOKEHUSI, YpPAaBHEHMs, HEPABEHCTBA IO YCJIOBHUIO 3aJauyM, MCCIEI0BATh
MOCTPOCHHBIE MOJIENIM C MCIIOIh30BAHUEM alllapara ajareopol.

DOyHKUMU ¥ rpaduKm:

CBOOOJHO OIEpPUPOBATh MOHATHAMU: (DYHKIMS, CHOCOOBI 3aJaHusl (YyHKLHUH,
B3aUMHO 00paTHbIe (YHKIIMH, KOMIO3UIIUA GYyHKIUN, rpaduK QYHKIIMH, BBITOIHSATH
aJIeMEeHTapHbIe TpeoOpa3zoBaHusi rpa@uKoB HYyHKIIHIA;

CBOOOMHO OIEpPUPOBaTh MOHATHUSAMHU: OONACTH OMPEACIICHUS W MHOMXKECTBO
3HaYCHUH (PYHKIMH, HYTH (PYHKITUH, TIPOMEXYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJTHO  OMEpUPOBATh TMOHATUSAMU: UETHBIE W HEUETHbIE (YHKIIHH,
MepuoInyeckue (PyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (YHKIIMM, HauOoJblllee U HaUMEHbIlee 3HaueHHe QYHKIUU Ha
MIPOMEKYTKE;

CcBOOOHO OMEPUPOBATH MOHITHSIMH: CTENeHHass (QYHKUHUS C HATYypaJbHBIM U
IEJbIM TIOKa3aTeseM, TpauK CTENEeHHON (QYHKIMKW C HATypaldbHBIM U IEIbIM
nmokazaresneMm, Tpaduk KOpHS N-oi cTenmeHW Kak (yHKIUU OOpaTHOM CTENEHU C
HATYpaJIbHBIM ITOKa3aTelNeM;

OTIEpUpPOBATh MOHATHSIMH: JIMHEWHAs, KBaJpaTHUHAs W JPOOHO-TUHEHHAS
(GyHKIUH, BBITIONHATE dJIEMEHTApPHOE MCCIEA0BaHNE U IIOCTPOSHUE UX TPadUKOB;

CBOOOJTHO OIEpPUPOBATh TOHATHSAMU: TIOKa3aTelibHAas M Jiorapumuieckas
GyHKIMM, WX CBOWCTBA W TpaduKH, HUCIOJIb30BaTh WX TpaQuKA IJis pelieHUs
YpaBHECHUH;

CBOOOMHO OMEpUPOBaTh TMOHATHUSMHU: TPUTOHOMETPHUUYECKAs OKPY>KHOCTD,
oTpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMEHTa;

UCTIONb30BaTh rpaduku  GYHKIMA IS HWCCIENOBAaHUSA  TPOIECCOB U
3aBUCUMOCTEH TPHU PEIIeHWH 3a7ad U3 JIPYTuX YYEOHBIX MPEIMETOB M PeaTbHOM
’KU3HU, BBIpXXaTh (HOpMyJIaMU 3aBUCHMOCTH MEK/y BETUIMHAMU;

Hauajna maTeMaTH4eCKOro aHajJu3a:

CcBOOOZIHO OIEpUpPOBaTh MOHATHAMH: apupMeTHUecKass U TeoMeTpuyecKas
nporpeccusi, 0ECKOHEYHO YyOBIBAIOIIAsi T€OMETPUUYECKasl MPOTPECCHsi, JTUHEHWHBIN U



AKCTIOHEHIIUATBHBIN POCT, (opMyIia CIIOKHBIX MPOIEHTOB, UMETh MPEACTABICHHUE O
KOHCTAaHTE;

WCMOJIb30BaTh MPOTPECCUU [UIA PEUIEHUS PEabHBIX 3a1a4 NPUKIATHOTO
XapakrTepa;

CBOOOJIHO OMEPUPOBATH MOHATUAMHU: MOCIENOBATEIBLHOCTb, CIOCOOBI 3aJaHUs
NOCJIENOBATENBHOCTEN, MOHOTOHHBIE W OrPAaHWYEHHBIE MOCIEIOBATEIBLHOCTH,
ITOHUMATh OCHOBBI 3aPOKJICHUS MAaTEMAaTHUYECKOT0 aHAJIN3a KaK aHaIn3a 0ECKOHEYHO
MaJbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: HEMPEPbIBHbIE (DYHKIIMHM, TOUYKH pa3pbiBa
rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOO/JIHO OIEpUPOBATHh MOHATUEM: (YHKIMS, HENpephiBHAsS Ha OTPE3Ke,
MIPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIIUM JIJIs1 peIIeHUs 3a/1a4;

CBOOO/IHO OMEPUPOBATH MOHSATUSIMU: TIEpBas U BTOpasi MPOU3BOJIHbIEC (DYHKIIUH,
KacatelibHas K Tpaduky QyHKIUY;

BBIYUCIIATHh MPOU3BOJHBIE CYMMBbI, MPOU3BEIAECHUSA, YACTHOTO M KOMIIO3HIIUU
NBYX (YHKIIMH, 3HaTh MPOU3BOJHBIEC JIEMEHTAPHBIX (DYHKIIUIA;

HCIIOJIb30BaTh TE€OMETPUYECKUH M (U3HYECKUH CMBICT MPOU3BOAHOU s
pelieHus 3aad.

MHoxecTBa M JIOTUKA:

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: MHOKECTBO, ONEPAIlMU HaJl MHOXKECTBAMH;

HCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM amnmapar JJjisi OMUCAHUS PEATbHBIX
MIPOIIECCOB U ABJICHUN, TP PEIICHUH 3a]1a4 U3 JIPYyTUX y4eOHBIX MPEAMETOB;

CBOOOJTHO OTEpUPOBaTh MOHSATUSIMU: OIPEACIICHUe, TeopeMa, YpaBHEHUE-
CJIEJICTBHE, CBOMCTBO MaTE€MaTHYECKOTO OOBEKTa, J0KA3aTEIbCTBO, PAaBHOCHIIHHBIC
YpPaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce o0OyYarolmMiics TMOJYYUT CJICIYIOIINE
MpeMETHbIE PE3yJbTaThl MO OTIAEIbHBIM TeMaM paboueil MmporpaMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayajla MaTeMaTUYeCKOro aHaNu3ay:

Yucia v BBIYUCTICHUSA:

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: HATyPAJIbHOE U LEI0€ YUCIO, MHOKECTBA
HATYpPAJIbHBIX M LEJBIX YUCEI, UCIOJb30BaTh MPU3HAKU JEIMMOCTH LEJBIX YHCE,
HOJl u HOK nHaTypanbHBIX 4uceNl Uil pelIeHus 3adad, NPUMEHSATHh aJITOPUTM
EBxnuna;

CBOOOJHO OMEpPUPOBATH TMOHSATHEM OCTaTKa 1O MOJYJIO, 3aluChIBaTh
HATypaJIbHBIE YMCJIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OMEPHUPOBATH TMOHATHAMU: KOMIUIEKCHOE 4YHCIO W MHOYECTBO
KOMILJIEKCHBIX YHCEN, TMPEJCTaBIATh KOMIUIEKCHBIE YHCJIa B alreOpandeckoud
TPUTOHOMETPHUUECKON (opMe, BHITIONHATH apu(PMETHUECKUE OMepalud ¢ HUMH H
M300pakaTh HA KOOPJAMHATHOM MJIOCKOCTH.



YpaBHeHUs U HEPABEHCTBA:

CBOOOZIHO OMEpPUPOBATh MOHATHSIMH: HPpPaLMOHAIBHBIC, TOKAa3aTENbHbIE U
norapuMUIECKre HEPaBEHCTBA, HAXOAUTh WX PEIICHUS ¢ TIOMOIILI0 PABHOCHIIBHBIX
NEPEXO/IOB;

OCYUIECTBJISATH OTOOP KOpHEN P pEelICHUU TPUTOHOMETPUYECKOTO YPaBHEHMUS;

CBOOOJTHO  OMEpUpOBaTh TMOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHATh  HeoOxoaumple  GOPMYJIBI  JUIsl  pPEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OMEPUPOBATH MOHATUAMH: CUCTEMa M COBOKYMHOCTb YPaBHEHHUN U
HEPABEHCTB, PABHOCHUJIBHBIE CHUCTEMBI U CHCTEMBI-CIECACTBUSA, HAXOJIWUTh PEIICHHS
CUCTEMBbl M COBOKYITHOCTEU pallMOHAJIBHBIX, UPPAIMOHATIBHBIX, MOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YPAaBHEHUN U HEPABEHCTB;

penaTh palloHaJIbHbIE, UPPALIMOHATIBHBIE, MIOKa3aTeIbHbIE, JOrapu(pMUIECKHE
U TPUTOHOMETPUYECKHE YPAaBHEHHS W HEPABEHCTBA, COAEPXKAIUE MOAYJIH U
MapaMeTphbl;

MPUMEHATh rpadUuecKue METOJbl ISl PEIICHHUS YpPaBHEHUM W HEPaBEHCTB, a
TaKKe 33/1a4 ¢ IapaMeTpaMy;

MOJIIUPOBaTh pealbHbIE€ CHUTyallMM Ha S3bIKe aireOpbl, COCTaBISAThH
BBIPDAXKEHUSI, YpPAaBHEHHUs, HEPABEHCTBA M HX CHCTEMbl [0 YCIOBHUIO 3aJaYH,
MCCJIEIOBaTh IOCTPOCHHBIE MOJIETM C HCIIOJb30BAaHWEM armapara ainreopsl,
HMHTEPIPETUPOBATH MOJYUYCHHBIN pe3yJbTart.

DOyHKuMU ¥ rpapukm:

CTpOUTh TpadUKH KOMIIO3UIIMK (DYHKIIMI C TOMOIIBI0 3JIEMEHTAPHOTO
MCCJICIOBAHMS 1 CBOMCTB KOMIO3UIIMU JABYX (DYHKIIHIA;

CTPOUTh F€OMETPUUYECKHE 00pa3bl YpaBHEHUN U HEPABEHCTB HA KOOPAMHATHOU
MJIOCKOCTH;

CBOOO/IHO OTNEpUPOBATH MOHATUSAMU: TPpaQUKUA TPUTOHOMETPUUECKUX (DYHKITUH;

OPUMEHSATh (PYHKIIMU I8 MOJEIUPOBAHMS W HCCICIOBAaHUS peabHBIX
IIPOLIECCOB.

Havana mareMaTH4ecKoro aHajiusa:

UCIIOJIb30BaTh MPOU3BOJIHYIO JJIA UCCIAEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTH U
AKCTPEMYMBI;

HaxOoJIUTh HauOOJIbIIIEC W HAWMMEHBINCe 3HAYeHUs (PYHKIIMU HEMPEPHIBHOW Ha
OTpE3KE;

UCIIOIb30BaTh MPOW3BOAHYIO JIJII HAXOXKJICHHUS HAWIY4IIero penieHus B
MPUKIAAHBIX, B TOM YHUCJE€ COLMATbHO-DPKOHOMHYECKHUX, 3a7a4ax, A ONpeAeIICHUs
CKOPOCTHU ¥ YCKOPEHHUsI TIPOIecca, 3aJaHHOTO (OpMYIIoi Uit Tpaduxom;



CBOOOJTHO OTIEPUPOBATH MOHITHUSAMU: TIEPBOOOPA3HAsI, ONIPEICIEHHBIN HHTETPAJI,
HAXOJUTh IEPBOOOPA3HBIC AJIEMEHTAPHBIX (PYHKIMA W BBIYUCIATH HHTETPAJ IIO
dbopmyne Hrrotona-Jleibnua,

HAXOJIUTh IJIONIAIU IJIOCKUX (PUTYp B 00BEMBI TEJ ¢ TOMOIIIBIO HHTETpaJia;

UMETh TPEJCTABICHHE O MATEMAaTHYECKOM MOJCIUPOBAHUUA Ha IPHUMEpEe
cocrapieHus U GepeHInaNTbHbIX YPaBHCHUH;

peliath NPHKJIATHBIC 33Jadi, B TOM YHCJIE COIMAbHO-3KOHOMHYECKOTO U
(bU3HIECKOTO Xapakrepa, CpeacTBaMu MaTeMaTHYECKOTO aHamn3a.



C YKa3aHUEM KOJIHYECTBA AaKAACMHUICCKHUX JaCOB,

TemaTHyeckoe NVIAHUPOBAHUE

OTBOJIMMBIX HA OCBOEHHUE KAKI0H TeMbl y4eOHOro nmpeaMera u
BO3MOKHOCTH HCIOJIb30BAHNS 110 ITOM TeMe JIeKTPOHHBIX (HH(POBHIX)
o0pa3oBaTeIbHBIX PeCypPCOB, B TOM YHCJe € y4eTOM padoyeil MporpaMmmbl

BOCIIUTAHUA®

Ne

n/n

Tema ypoka

MHoTro4JIeHbI.
PanunonanbHbie
YpaBHEHUSA U
HEpPaBEHCTBA.
CucreMsl
JIMHEMHBIX
YpaBHEHUU

KoJu-Bo
YacoB

Pa3pen
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DJIeMeHTBhI CO/lep:KaHus

1. MHoO:KecTBO JEeHCTBUTEIbHBIX YHCE.

MHO)keCTBO, ONepanu Haj
MHOKECTBAMU U UX CBOMCTBA.
Huarpammsl Ditsiepa — Benna.
[IpuMeHeHne TeopeTHKo-
MHO’KE€CTBEHHOI'O armnapara Jyisl peleHus
3azay.

Panmonaneubie yncia. OOBIKHOBEHHBIC U
JECSTUYHbIE TPOOH, MIPOLICHTHI,
OECKOHEYHbIE TIEpUOIUYECKUE APOOH.
[Tpumenenue apobeii U MPOIEHTOB IS
peLIeHHs TPUKJIIAIHBIX 33]1a4.
[elicTButenpHble uncia. PannoHanbHble
Y UppalMOHAIIbHBIC YUCTIA.
ApudmeTndeckue oneparuu c
JIEUCTBUTEIbHBIMU YK CIaMU. Moayib
JICUCTBUTEIILHOTO YUCJIA U €T0 CBOMCTBA.
[TpubmxE€HHBIC BEIYMCIICHUS], TPABUIIA
OKpYTJIEHUS, IPUKUIKA U OIIEHKA
pe3ynbTaTa BeunciaeHud. OCHOBHBIE
METO/IbI PEIIEHUs LENbIX U APOOHO-
palMOHAIBHBIX YPAaBHEHUH U
HEpPaBEHCTB. MHOTOUIEHBI OT OJJHOM
IIepeMEHHOM. /leneHne MHOTOWwIeHa Ha
MHOTOWIEH C OcTaTkoM. Teopema besy.
MHOro4ieHsl ¢ HeJIbIMU
koddunmentamu. Teopema Buera.
Pemenne cucreM JTMHENHBIX YpaBHEHUM.
Marpuia cCuCTEMbI TUHEUHBIX
ypaBHeHUH. OnpenennuTesb MaTpUIbI
2x2, ero reoMeTpUIECKUI CMBICI U
CBOICTBA; BBIUUCIICHUE €TI0 3HAYECHHUS;
MPUMEHEHUE ONPEASTUTENS ISl PEILICHUS
CHUCTEMBI JINHEVHBIX YPABHEHUI.
Pemenue npukinaaHbix 3a1a4 ¢ MOMOIIBIO
CHCTEMBI JINHENHBIX YPABHEHUN

JJIeKTPOHHbIE

(uudpossbie)
oOpa3oBaTeJibHbIE

pecypchl

https://lib.myschool.
edu.ru/market?filters
=%22subjectlds%22
%3A%5B%22299%
22%5D%2C%?22sch
oolClasslds%22%3A
%2210%22

Pa3nea 2. CrenenHas QyHKIus.




OyHKIHS, CIOCOOBI 3aJaHU PYHKITHH.
B3anMHo oOpaTHbIe QPyHKITHH.
Kommnozumus Gynkiuii. ['padux
byHKIIMHN. DIIeMeHTapHbIe
npeoOpa3oBanus rpa@uKoB (HyHKIIHA.
O6uacTh onpeaeneHus: 1 MHOXKECTBO
3HayeHu# GpyHkun. Hymn QyHkmm.
[TpoMexyTKH 3HAKOTIOCTOSHCTBA.
YérHble ¥ HEYETHBIE (PYHKITHH.

https://lib.myschool.

CBOHCTBUa [Mepronnyeckue pynkuuu. [Ipomexyrku  edu.ru/market?filters
(GyHKIHH. =0 i 0
CrreLeHHas MOHOTOHHOCTH (pyHKIMH. Makcumymbl 1 =%22subjectlds%22
(yHKIIS C 12 muaumywmsbl pyakun. HanbGomnbiee u %3A%5B%22299%
HaWMEHbIIIee 3HaUeHHE (PYHKITUU Ha 22%5D%2C%22sch
LEJIBIM 0990
TOKAZATEIEM. IPOMEIKYTKE. 00IClasslds%22%3A
Jlunelinas, kBagpaTuyHas U JPOOHO- 002210%22
JTUHENHast QyHKUKUU. DJIeMEeHTapHOoe
UCCIICIOBAaHKE U TIOCTPOCHUE rpaduKoB
TUX (QYHKIUH.
CreneHb ¢ 1eTbIM TO0Ka3ateseM. buaom
HeroToHa.
CrenenHast QyHKIIUS C HATYPAJIbHBIM U
LIeJIbIM ITOKa3aresneM. E€ cBoiicTBa 1
rpaduk
Pa3nen 3. UppanuoHajibHble yPABHEHUS
ApudmeTniecknii KOpeHb HaTYpaJbHOM
CTEIIEHU U €ro CBOWCTBA.
[TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIA, https://lib.myschool.
Apudpmerndeckuit cﬂonepmamnx CTCIIEHH 1 KOpHH'O edu.ru/market?filters
KopeHb N-oii ppaloHanbHbIe ypaBHerns. OCHOBHBIE . 22subjectlds%22
CTereHm. 15 MCTOABI PELICHILT HPPAHOHATILHEIX 9%3A%5B%22299%
VppauHonaisHele giﬁiiﬁﬁiﬁme MEPEXObl B pEIICHUH 22%5D%2C%22sch
ypaBHEHHSL. HppAIHOHATHHEX ypaBHeHHT oolClasslds%22%3A
' %2210%22

Pa3nea 4. Ilokasa

CaoiicTBa U rpaMK KOpHSI -0l CTENEHU
Kak (yHKIIMHM 0OpaTHOMW CTENEeHH ¢
HATYpaJIbHBIM ITOKa3aTelIeM

TeJIbHaA (l)yHKIIHﬂ. IToka3zaTenbHble YPaBHECHUSA

Crenensb C

CreneHb ¢ palMoOHAILHBIM TIOKa3aTeeM .
paIoHaIbHBIM U o8 CBOHCTEL https:// IIb.mySCf_]ool.
MIOKa3aTeJIeM. MokasatenbHas dyHKIS, ¢ CBOMCTBA I edu.ru/ma}rket?fllters
[TokazarenpHas ’ =0%22subjectlds%22
F— 10 rpaduk. Mcnonb3oBanue rpa(bnxav %3 A%5B%22299%
METOJIbI PEIICHUS METOJI! PEIIEHHA MOKA3ATEbHbIX 00IClasslds%22%3A
MoKasaTebHEIX - %2210%22
ypaBHCHHI.

Paspnean S. Jlorapugmunyeckas pynkuus. Jlorapupmuyeckue ypapHeHus

Jlorapudm umcrna. |

18

\ CgoiicTBa norapudma. JleciTuuHble U

" https://lib.myschool.




Jlorapudmmuecka
s QyHKITHUS.
Jlorapudmuuecku
€ YpaBHECHHS.

Pa3nen 6. Tpu

Cunyc, KocuHyc,
TaHI'€HC U
KOTaHI'€HC

YK CIIOBOT'O
apryMeHTa.
Apkcunyc,
ApPKKOCHHYC U
apKTaHI€HC
YHUCJIOBOTO
apryMeHTa.
Pemenne
TPUTOHOMETPHYEC
KMX YpaBHEHUU

22

HaTypajbHbIE JOrapuQMBbl.
[IpeoOpazoBanue BhIpaKEHUH,
coJIeprKaux jJorapudmel.

e€ coiicTBa u rpaduk. Mcnonb3oBanue
rpaduka QyHKIHUH ISl pEIICHUS
YpaBHEHUH.

OCHOBHBIE METO/IbI PELICHUS
Jorapu(pMUUECKUX YpaBHEHHIA.
PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUT
norapu(MUYECKUX ypaBHEHHMA

CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHUCJIOBOI'O apryMeHTa. ApKCHHYC,
ApPKKOCHHYC M apKTaHT'€HC YHCIIOBOTO
apryMeHTa.

TpuronomeTrpuyeckas OKpyKHOCTb,
OTIpeieIeHue TPUTOHOMETPHYECKUX
(GyHKIMI 4UCIOBOTO apryMeHTa.
OCHOBHBIE TPUTOHOMETPUIECKHE
dbopmynsl. [IpeoGpazoBanue
TPUTOHOMETPHYECKUX BBIPAKCHHIA.
Pemennie TpUroHOMeTpHUUECKUX
yYpaBHEHU I

edu.ru/market?filters
=%22subjectlds%22
%3A%5B%22299%
22%5D%2C%22sch
oolClasslds%22%3A
%2210%22

TOHOMETPHYECCKHUEC BbIPAKCHUA U YPABHECHUSA

https://lib.myschool.
edu.ru/market?filters
=%22subjectlds%22
%3A%5B%22299%
22%5D%2C%?22sch
0olClasslds%22%3A
%2210%22

Paszpnea 7. [locieqoBaTe IbHOCTH M POTPEeCCUH

ITocnenoBaTeNbLHOCTH, CIIOCOOBI 3aJaHUs
nocyienoBareiibHocTel. Meton
MaTeMaTU4eCKOW MHIYKIUH.
MOHOTOHHI)IG nu OFpaHI/IquHI)IG
MocJe10BaTeabHOCTH. McTopus aHanu3a
0OECKOHEYHO MaJIBIX.

ApudmeTrndeckast U reOMeTpUUYECcKas

https://lib.myschool.

Apudmerndeckast nporpecci edu.ru/ ma}rket?filters
1 BeCKOHe‘lHO. yOBIBaroIast =%22subjectlds%22
reoMeTprYIecKas 10 reoMeTpHecKas mporpeccus. Cya %3A%5B%22299%
MIPOTPECCHHU. SecKoHEHO yObIBatoIEil ’ 22%5D%2C%22sch
o oolClasslds%22%3A

reOMETPUYECKON TPOTPECCHH. 062210%22

JIMHENHBIN ¥ DKCIOHEHIUAIIBHBIN POCT.

Yuco e.

dopmyra CIOKHBIX TPOLEHTOB.

Hcnons30BaHne Mporpeccuu uist

peLIeHUs peabHbIX 3a/1a4 MPUKJIATHOTO

xapakTepa

Pa3nen 8. IIpousBognas

HenpepoiBHble HenpepbiBHbIE QYHKIIUN U UX CBOMCTBA. https://lib.myschool.
¢bynknuu. [Tepsas 20 | Touxka pa3pbiBa. ACUMNITOTHI TpaHUKOB edu.ru/market?filters

" BTOpasit

¢ynkuunit. CBoiicTBa QyHKUIUI

=%22subjectlds%22




MIPOU3BOIHBIC
byHKIHIH.

Pa3ne
OCHOBHEBIE

MOHATHS Kypca
anreOpsl U Havall

MaTEMAaTHYCCKOI'O

aganusa 10
KJ1acca,
000011eHNE U
cHUCTEMaTH3aIs
3HAaHUH
OBIIEE
KOJIMYECTBO
YACOB I1O
ITPOI'PAMME

a 8. IloBT
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HEIPEPBIBHBIX HAa OTpe3ke. Merox
MHTEPBAJIOB JUUISl PELICHHs HEPABEHCTB.
IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUUH 171 peleHus 3a1au.

IlepBast u BTOpast MpOU3BOJIHbIE
¢byakuun. Onpeenenue,
TreOMETPUYECKUI U (PU3MUECKHI CMBICIT
MPOU3BOAHON. YpaBHEHHE KacaTeIbHOM K
rpaduky QyHKIUH.

[Tpon3BoHBIE NIEMEHTAPHBIX (QYHKIINH.
ITponsBogHast CyMMBI, IPOU3BEACHNUS,
YaCTHOT'O M KOMIIO3UIMHU (PYHKIUH

OcHoOBHbIE IOHATHS Kypca aareopsl 1
Hayajl MaTeMaTU4eckoro aHanusa 10
Kj1acca, 0000IIeHNE U CUCTEMATH3 AL
3HAHUU

10

%3A%5B%22299%
22%5D%2C%22sch
oolClasslds%22%3A
%2210%22

opeHue, 0000111eHNe, CHCTEMATU3AIUS 3HAHUM

https://lib.myschool.
edu.ru/market?filters
=%22subjectlds%22
%3A%5B%22299%
22%5D%2C%?22sch
00IClasslds%22%3A
%2210%22




11 KJIACC

TeJl.

IIpumepsl pereHuin
muddepeHIaNbHbIX ypaBHEHUH.
MatemaTuueckoe MOAEINPOBaHHE
pEaTbHBIX MIPOLIECCOB C TOMOIIBIO
JuddepeHIMaIbHbIX ypaBHEHUN

DJIEeKTPOHHbBIE
Ne Koa-Bo ugposbie
Tema ypoka DJIeMEHTBI CoAepPKAHUA (1 pp )
n/n 4acoB o0pa3oBaTe/ibHbIE
pecypchl
Pa3nen 1. UccienoBanue (PyHKIMI ¢ MOMOIIBLIO POM3BOTHOM
[TpumeHeHHne MPOU3BOTHOM K https://lib.myschool.edu
UCCIICIOBAaHMIO (DYHKIMI Ha ru/market?filters=%22s
MOHOTOHHOCTb U SKCTPEMYMBI. ubjectlds%22%3A%5B
Haxoxnenue HanOoJIbIIETO U 0022299%22%5D%2C
[Tpumenenue HaMMEHBIIETO 3HAYCHUS %22schoolClasslds%22
MIPOU3BOTHOM K HEeNpepbhIBHON (PYHKITMHU Ha %3A%2211%22
HCCIICIOBAaHUIO OTpe3Ke.
byHKIMH [TpumMeHeHrEe TIPOU3BOTHOM JIIst
1 I'eomeTrpuueckue 22 HAXO0X/ICHNS HAaWIY4IlIero peleHus
00pa3bl ypaBHECHUH U B IIPUKJIQJIHBIX 3aJ1a4ax, JJIs
HEPaBEHCTB Ha OTIpENIeIICHUsI CKOPOCTH U
KOOPJAMHATHOMN YCKOPEHHUs Tpoliecca, 3aIaHHOTO
IIOCKOCTH dbopmyroit unu rpadukom.
Komno3zumus GpyHKImii.
['eomerpuueckue oOpassl
YpaBHEHHIA U HEPABCHCTB Ha
KOOPAWHATHOM IIOCKOCTH
Pa3nen 2. [lepBooOpa3Hasi 4 HHTErpaJ
[TepBoOOpa3Has, OCHOBHOE https://lib.myschool.edu
CBOMCTBO IEPBOOOPa3HBIX. ru/market?filters=%22s
[TepBOOOpa3HbIE IIEMEHTAPHBIX ubjectlds%22%3A%5B
¢bynkuunit. [IpaBuna HaxoxIeHUSA %22299%22%5D%2C
epPBOOOPA3HBIX. %22schoolClasslds%22
Wnterpan. 'eomerpuueckuii cmpicn = %3A%2211%22
[TepBoobOpazubie
UHTEerpaia. Berancienue
3JIEMEHTAPHbIX .
N OMpeIeIEHHOr0 HHTErpaja Mo
¢ynkuil. Uaterpan. o
dbopmyne Hetorona— JleitOuuia.
2 IIpumenenune 12
[TpumeHeHue uHTErpana as
WHTETpaja s N
HAXOXKJICHHS TUTOIIAICH TUTOCKUX
HaXO0XKJICHUS ..
. buryp 1 00bEMOB reOMETPHUUECKUX
TUTOIIAICH.

Paznen 3. I'padpuku Tpuronomerpu

yeckuX (pynkuuii. Tpuronomerpuyeckue HepaBeHCTBA

Tpuronomerpuuecku
€ (QYHKIIHH.

3 Permenne
TPUTOHOMETPUYECKHU
X YPaBHEHH H

14

Tpuronomerpuueckue GyHKINH,
UX CBOMCTBA U IpaduKu.

OTt60p KOpHEH
TPUTOHOMETPUUYECKHX YPAaBHEHUH
C TTIOMOIIBIO

https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%22299%22%5D%2C

%22schoolClasslds%22




HEpPABEHCTB

TPUTOHOMETPUYECKOMN
OKPY’KHOCTH.

Pemenne TpUroHOMeTpUUECKUX
HEpPaBEHCTB.

%3A%2211%22

Pasznen 4, praunonaﬂbnme, NnmoxKa3aTecjJbHbIC U norapn(])anecmle HEpaBEHCTBA

OCHOBHEBIE MCTOABI

OcHOBHEIC MCTOAbI pCIICHUA
IIOKa3aTCJIIbHBIX U

https://lib.myschool.edu
ru/market?filters=%22s

YpPaBHEHUU, CUCTEM U
HEPABEHCTB K

[IpuMeHeHne ypaBHEHUM, CUCTEM U

HCPABCHCTB K PCIICHUIO

pereHus Jorapu(pMHUUECKUX HEPABEHCTB. ubjectlds%22%3A%5B
IMOKAa3aTeIbHBIX, OCHOBHBIE METOIbI PEIICHUS 0022299%22%5D%2C
4 norapuMHUYECKHX, 24 UPPAIMOHATEHBIX HEPABEHCTB. %22schoolClasslds%22
HUPpAMOHATILHBIX I'padpuaeckue MeTombI peIICHUs %3A%2211%22
HEPaBEHCTB. UppaIMOHAIBHBIX, TTOKAa3aTEIbHBIX
U Jorapu()MUYECKUX YPaBHEHHH U
HEPABCHCTB
Pa3nes 5. KomniiekcHble unciia
KomruiekcHbie unca. https://lib.myschool.edu
Anrebpanueckas u ru/market?filters=%22s
TpUTOHOMETpUYecKask popMbl ubjectlds%22%3A%5B
3aMyucy KOMIUIEKCHOTO YHCIA. %22299%22%5D%2C
Apudmerndeckue ApugpmeTrndeckue ornepamum ¢ %22schoolClasslds%22
OTICPALINH C KOMIUIEKCHBIMHY YHCJIaMU. 003A%2211%22
5} KOMIUJIEKCHBIMU 10 N300pakeHne KOMIUIEKCHBIX YUCEN
YHCIIAMH. Ha KOOPJIMHATHOW TUIOCKOCTH.
®opmyiia Myaspa. Kopau n-oit
CTETICHU M3 KOMIUIEKCHOTO YHCJIa.
[TpuMeHeHNEe KOMITJICKCHBIX YHCE
JUTSL pelieHus GU3NICCKUX U
reOMETPUICCKUX 33134
Paznen 6. HarypanbHble U neJible yuciaa
HarypanbHble u 1enble yncna. https://lib.myschool.edu
N T — [TpumeHeHHne PU3HAKOB .ru_/ market?filters=%22s
5 nenmix srcen, HOJL i 10 JeauMocTH nenbix gucen, HOJl u ubjectlds%22%3A%5B
’ HOK, ocTaTkoB 1o MOAyJIIo, %22299%22%5D%2C
HOK.
anroput™a EBkiuna s perenust | %22schoolClasslds%22
3a1a4 B LEIBIX YUCIax %3A%2211%22
Pazgen 7. CucreMbl paliMoOHAIbHBIX, MPPANMOHAIbHBIX MOKA3aTEJIbHBIX H JIOTAPH(PMHUYECKUX
yPaBHEeHHU
OcHOBHBIE METOBI CucreMa 1 COBOKYITHOCTh https://lib.myschool.edu
peIIeHHsI CUCTEM U YpaBHEHHI. ru/market?filters=%22s
COBOKYITHOCTEH PaBHOCHIIbHBIE CUCTEMBI U ubjectlds%22%3A%5B
parMoHaIbHBIX, CUCTEMBI-CIICICTBUA. %022299%22%5D%2C
UppaloHaIbHBIX, OCHOBHBIE METO/IbI pEILICHUS %22schoolClasslds%22
7 MOKa3aTeIbHBIX U 12 CUCTEM U COBOKYITHOCTEM %3A%2211%22
JorapupMHUUECKUX palroHAILHBIX, UPPAIIMOHATBHBIX,
YpaBHEHHH. MoKa3aTeabHBIX U
[Tpumenenue JIOTapU(PMHUUECKUX YPaBHCHH.




PCLICHUIO 3a/1a4.

MaTeMaTUUYECKUX 3ajad U 3a7a4 u3
pa3INyYHbIX 00JacTel HAyKH U
pealIbHOM JKU3HU, HHTEPIIPETALINS
MIOJIyYEHHBIX PE3YJIbTATOB

PanumonannHbIC,
HppaluoOHaJIbHbIE,
MoKa3aTellbHbIC,
JorapuMUIEecKue U
TPUTOHOMETPUUYECKHUE
ypaBHEHUS,
HEpPAaBEHCTBA U
CHUCTEMBI C
apaMeTpamu.

Pa3gen

16

7. 3aga4m ¢ napameTrpamMu

PaunonansHble, MppanmoHabHbIE,
MOKa3aTelbHbIe, TIOTapu(PMUUEecKHe
U TPUTOHOMETPUUECKHUE
YpaBHEHUs1, HEPABEHCTBA U
CHCTEMBI C apaMeTPaMH.
ITocTpoenue u nccnenoBaHue
MaTeMaTUYECKUX MOJAEIEH
peaNbHBIX CUTYALMI C TOMOIIBIO
YpaBHEHUH, CUCTEM YPaBHEHUI U
HEPaBEHCTB C NapaMeTpamMu

https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%22299%22%5D%2C
%22schoolClasslds%22
%3A%2211%22

Pa3nen 8. [loBTopeHue, 06001meHue, CHCTEMATH3AMS 3HAHU

OcHOBHBIE
TIOHSATHUS U METOJIBI
Kypca, 000011eHue
¥ CHCTEMaTHU3alns
3HAHUU

OBHIEE KOJIMYECTBO

YACOB I10
I[TPOT'PAMME

16
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OCHOBHBIC ITOHATHS U METOBI
Kypca, 0000111eHue 1
CHUCTEMaTHU3aIMs 3HAHUH

10

https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%22299%22%5D%2C
%22schoolClasslds%22
%3A%2211%22




