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HOACHUTEJBHASA 3AIINCKA

VYyebnbiii Kypc «Anredpa U Hauajga MaTEMATHYECKOTO aHAIN3a» SIBISIETCS OJTHUM
U3 HanOoJee 3HaYMMBIX B IIPOTpaMMe CPEHEro O0IIero 00pa3oBaHUsl, IOCKOJIBKY,
C OJTHOM CTOPOHBI, OH 00ECIeYNBACT HHCTPYMEHTAIbHYIO 0a3y U1 U3yYEHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYrod CTOPOHBI, (POPMHPYET JOTHUYECKOE U
a0CTPaKTHOE MBIIUIEHHE 00YyYaroluXcsl Ha YpOBHE, HEOOXOAUMOM JUIsl OCBOCHHUS
uH(GOPMATUKHU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX AUCUHUIUIMH. B
paMKax JaHHOrO y4eOHOro Kypca OOy4YaroIIHMeCs OBJIAJIEBAIOT YHHBEPCAIBHBIM
S3BIKOM COBPEMEHHOM Hayku, KoTopas (OpMYJIUPYET CBOM JIOCTHKCHHUS B
MaTeMaTHU4ecKoil opme.

YueOHblll Kypc anreOpbl M Hayajdl MaTeMaTHUYECKOrO0 aHaIM3a 3aKJIajbIBacT
OCHOBY JIJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHUH, OHUOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHJICHIIMIA Pa3BUTHUSI SKOHOMUKHU U OOIIIECTBEHHOM JKU3HHU,
MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX IS JaldbHEHIIero oOpa3oBaHUS U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajredpbl M MaTeMaTUYeCKOro aHajiu3a pPa3BUBAECT
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI ¢ TIOMOLIBIO MHIYKUHUUA U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BAThH
0000IlIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUYECKOE MBILUICHHE.

B xone u3yuenus yueOHOTro Kypca «Anrebpa M Hadyajlla MaTEMaTHYECKOTO
aHanM3a» OOyYaroNIMecs MOJTy4aloT HOBBIA OMNBIT PEIICHUs] MPUKIAAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUS MATEMAaTUYECKUX MOJIENIE peajbHbIX CUTYAIlUH,
WHTEpPIpPETAlUN  TOJYYEHHBIX  PEUICHUH, 3HAKOMATCS C  OpUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHA U UX aBTOPAMH.

VYueOHbIll Kypc 00JiajlaeT 3HAYUTENIbHBIM BOCIUTATEIBHBIM TMOTEHIIUAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, Tak M dYepe3 crneuuduxky ydeOHOi
JEATEIIbHOCTH, TpeOyroled MpOJAOKUTEILHON  KOHIICHTpAIlMd BHUMAaHMUSI,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocHoBe Meronuku o0O0y4yeHusi ainrebpe M HavyajllaM MaTeMaTH4YEeCKOTO
aHaJIH3a JISKUT JACATEITHHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpykType yueOHOTO Kypca «AnreOpa W Hadajga MaTEMaTHYECKOTO
aHaJu3a» BBIJCIICHBI CIEAYIOIINE COAEPKATEIbHO-METOIMUECKuEe TuHUM: «YHucna
U BhIUKCTEHUD», « DyHKIIUU U Tpadukmy, «YpaBHEHUS U HEpaBeHCTBay, «Hadana
MaTeMaTUYecKoro aHanuza», «MHoO)kecTBa U JIOTHMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUM HW3Y4arOTCsd Ha NPOTSHKEHUH JBYX JIET
oOydeHMs] Ha YpPOBHE CpeIHero oOIIero o0pa3oBaHUs, €CTECTBEHHO JIOMOJIHSS
JApYr Opyra U MOCTENEHHO HACHIIAsCh HOBBIMM TEMaMH M pazaenaMu. [[aHHbIN
y4eOHBbI KypC SBISIETCS MHTETPaTUBHBIM, IIOCKOJIBKY OOBEAUHSIET B cebe



COJEp’)KaHUE HECKOJBKMX MaTeMaTHUYeCKUX AMCLUMIUINH, TaKUX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMATUUYECKU aHalIU3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBJaJeBarOT Bc€ Oosee
IMIMPOKUM MaTeMaTHYECKUM amlapaToM, Y HUX IOCJIEI0BaTENbHO (hopMHUpYyeETCs
Y COBEPIICHCTBYETCSI YMEHHE CTPOUTHh MAaTEMaTHUECKyl0 MOJEIb peanlbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJYYEHHbIEC IPU U3YYEHUH y4eOHOro Kypca, JUis
pELICHUsI CaMOCTOSITENIHO C(HOPMYIUPOBAHHON MaTeMAaTUYECKOM 3aJjaui, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxxarenpHO-MeTOIMYecKass TUHUS «Yucina ¥ BBIYMCICHUS» 3aBEpIIacT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BAaHUS JACHCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HAyaTo Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero ooiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yHelsieTcss  (OPMUPOBAHUIO  HABBIKOB
palroHATbHBIX BBIUMCICHUM, BKIIOYAIOMINX B CeOS MCIOIB30BAHUE Pa3IMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JelaTh NPUKUJKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBBIE BBIpAXKEHUs, paboTaTh C MaTEeMATUYECKUMHU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCsI MHOKECTBA HATYpaJbHBIX, LEJbIX,
palMOHAJIbHBIX W JEHCTBUTENBHBIX  YHUCEN  JIONOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleUu(UYECKUue 3aJaud M ONEpaluu: JEeJIeHHUE Halenlo,
ONEPUPOBAHUE OCTATKAaMH Ha MHOXECTBE LEJBbIX 4YHUCEN, OCOObIe CBOMCTBA
paIMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHUE OMEpalni, a TaKkKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH HAa MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTeNbHOMY pPacCIIMPEHMIO Kpyra HCIOJb3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSIMH MX TPUMEHEHUS IJISl PEHICHHUS Pa3IMYHBIX 3a7a4
dbopMupyeTcsi TpeaCTaBICHUE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJiH B
IOCTPOECHNUU MOJIEIEN PEAJbHOTO MHUpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpETH3aIHsl.

JIuaust «YpaBHEHHs] U HEPABEHCTBA» pEAIM3yeTCss Ha MPOTSKEHUU BCETrO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIBbKY B KaXKJOM
paznene IlporpamMMbl MpenycCMOTPEHO pEeLIEHHE COOTBETCTBYIOIIMX 3afad. B
pe3ynapTaTe OOy4arolUecsl OBJIAZICBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
palMoHaNbHBIX, HPPAlMOHATIBHBIX, IOKAa3aTeNbHbIX, JIOTAapUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepKammx mapameTphl. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MPH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TPHUKIATHBIX
3a71a4 ¥ 3a7a4 Ha HaXOXKJICHUE HAaWOOJBIINX M HAaUMEHBIINX 3HAUYCHUN (QYHKIIUH.
Jlannasi copepkarenbHas JTUHUS BKITIOYaeT B ceOsl Takke (OpMUPOBAHUE YMEHUN
BBIMIONHATH  pacuéTel 1o  (opmymnam, TpeoOpa3oBaHWs  PalMOHAIBHBIX,
UPPAIMOHATIBHBIX W TPUTOHOMETPHUYECKHX BBIPAKCHHM, a TaKkKe BBIPAKCHUH,
COJEpKaIIMX CTENEHU U Jiorapudmel. bmaronaps usydeHuro aiaredpanyeckoro
MaTepuajga OPOUCXOAMT  JajbHeillllee  pa3BUTHE  aJTOPUTMUYECKOTO U
aOCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJbHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHCHUMOCTE B BHJIE€ PaBEHCTB M HEPABEHCTB. AJjredpa
npeniaraeT 3()QPEeKTUBHbIE WHCTPYMEHTBI MJsl PELICHHUS MPAKTUYECKUX U



€CTECTBEHHO-HAYYHBIX 33Ja4, HAIVISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JIMHUS «DyHKIIMU U TpaduKu» TECHO
NeperuieTaeTcss ¢ JAPYTMMU JIMHUSMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aa€T MOCIEA0BATEIbHOCTh N3yUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTorapu(hMUUIECKON U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUHU IS pelIeHUs 3a7ad U3 JAPYTUX YYEOHBIX
MPEIMETOB U PEATIBHOM KU3HU TECHO CBA3aHO KaK C MATEMATHYECKUM aHAIN30M,
TaK U C pPEIICHUEM ypaBHEHWIl M HepaBeHCTB. llpu »ToM OoOJblIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUs BBIpaKaTh (DOPMyJIaMU 3aBUCUMOCTH MEXKIY
pa3TUYHBIMA BEJIMYMHAMH, WCCIICOBATh TOJMYyYCHHBIE (QYHKIIMH, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JTMHUN HalleJIeH Ha pa3BUTHE YMEHUMN
W HaBBIKOB, IMO3BOJISIIOIIMUX BbIpaXaTh 3aBUCUMOCTH MEXKJy BEJIMYUHAMHU B
paznuyHOi (opme: aHATUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero uzyuenue
CIIOCOOCTBYET ~Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIEHNUIO U KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxkarenpHasg nuHUsS «Hauvana mMareMaTM4eckoro aHain3a I03BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]a4,
JIOCTYITHBIX 00yYarouuMcs, Tak KaK y HUX TOSBIISETCS BO3MOXXHOCTb CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIMMA, OMpEAeNsiaTh HMX HauOOJbIINE W HAUMEHBIIUE
3HAQYEHUS, BBIYUCIATH UIOMAAu (GuUuryp u oObEMBI TEJ, HAXOJAUTh CKOPOCTH M
YCKOpEeHUs TpoueccoB. JlaHHas coaepxarelibHasg JMHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pealbHbIX CHUTYyallHid,
MO3BOJISIET HAXOAWTh HAWIYYIIEEe PEUICHHWE B TMPUKIAIHBIX, B TOM YHCIIE
COLIMATIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMHM MATEMATUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHHS, (POPMUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HCKyccTBe. OOydaroniuecs: y3HalT O
BBIJIAIOIINXCS pE3yJIbTaTaX, IMOJYYEHHBIX B XOJE€ pa3BUTHS MaTEMAaTHKU Kak
HAyKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOANYECKast TUHUSA «MHOXKeCTBa U JIOTUKa» BKIIOYAET B
cebsi DIIEMEHTHI TEOPUU MHOXKECTB M MAaTeMaTHYeCKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIE TIPEACTABICHHUS POHU3BIBAIOT BECh KYypPC IIKOJIBHON MaTEMATHKU
W TpejjaraloT HaumboJiee YHUBEPCAIbHBIM S3BIK, OOBEAMHSIONMIMN BCE pa3ieibl
MAaTEMAaTUKH W €€ TMPWIOKEHUN, OHU CBA3BIBAIOT pPa3HbIE MATEMaTUYECKUE
JUCIHUIUIMHBL M MX NPWIOXKEHUs B eauHoe 1enoe. [losroMy BaxHO JaTh
BO3MOXXHOCTh OOydYaromemycsi TOHUMAaTh TEOPETUKO-MHOXXECTBEHHBIM  SI3BIK
COBPEMEHHOW MAaTEMAaTHUKH U MCMOJIb30BaTh €ro ISl BBIPAXKEHUSI CBOUX MBICIICH.
JpyruM BaXHbBIM TIPU3HAKOM MaTE€MaTUKH KaK HAayKd CJeAyeT MpU3HAThH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBAaHWM M CJIEJAOBAHHE ONPENCTEHHBIM
MpaBWJaM  MOCTPOEHUSI  JIOKA3aTelIbCTB.  3HAKOMCTBO  C  BJIEMEHTaMHU
MaTeMaTUYECKOW JIOTUKH CHOCOOCTBYET Pa3BUTUIO JIOTUYECKOTO MBIIUICHUS
00y4JaroIIuXxcs, TO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHHUS.



B yuebHoM Kkypce «AnreOpa W Hadaga MaTEMaTUYECKOTO aHATU3a»
MIPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOTO MOJCIMPOBAHUS, KOTOPhIC MPU3BAHBI
criocoOCTBOBaTh (HOPMUPOBAHHMIO HABBIKOB IMOCTPOEHUS MOJIEIEH pealbHBIX
CUTyalluid, HWCCIEIOBaHMS JTHX MOJIeJied ¢ IOMOIIBI0 ammapara aiareOpbl u
MaTeMaTHYECKOr0 aHajau3a, MHTEPIpeTaIluy IOJYyYEeHHBIX pe3yabTaToB. Takue
3a/IaHUs BIUIETCHBI B KQXK/IBIN U3 pa3/eiOB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepuall
y4eOHOro Kypca HIMPOKO HCIOJIB3YeTCs ISl pelieHus MPUKIaAHBIX 3adad. [lpu
pEIICHNM  pPEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaromiuecss  pa3BHBAIOT
HAOJFOATeIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIP30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETU3UPOBATH  MPOOJIEMY.
JlesTenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHUS TPHUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TEM y4eOHOTo Kypca «Anredpa u Havasa
MaTeMaTUYECKOr0 aHaJIN3ay.

Ha wusyuenme yueOHOTO Kypca «AnreOpa W Havala MaTeMaTHYECKOTO
aHanau3ay» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEP) KAHHUE OBYUEHUS
10 KVIACC
YucJia ¥ BbIYUCTIECHUA

Panmonanpabie uncna. OOBIKHOBEHHBIE M JCCATUYHBIC IPOOH, MPOICHTHI,
OeckoHeuHble Tnepuoanyeckue npodu. [lpuMeHeHue apoOe W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 Pa3JIMUHbIX OTpaciel 3HAHUM U PeaJbHOU )KU3HM.

JenictBurenpHble  uyucia. PanuoHanpHble W UPPALMOHAIBHBIE  YHCIIA.
Apudmernueckue  onepanuuu € JCUCTBUTEIBHBIMHU  4HClIaMd.  Moyib
JEUCTBUTEILHOTO YUCIIA U €ro cBoMcTBa. [IpnOnmk€HHbIE BBIYKMCIICHHUS, PABUIIA
OKpPYIJICHUs, IPUKUKA U OLICHKA PE3yJIbTaTa BbIYUCICHUN.

Crenenr ¢ OCJIbIM  IIOKa3aTCJICM. bunom Hrerotona. HMcnosib3oBaHue
HOI[XOI[HH.[GIZ Cl)OpMBI 3aIIuCH HCﬁCTBHTCHBHBIX quCeI I pCIICHUA ITPAKTHYCCKHUX
3aJia4 U IIPpCACTABJICHUSA JaHHbIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

Crenenr ¢ paduOHAJIBHBIM IIOKA3aTCJICM U e€ CBOﬁCTBa, CTCIICHb C
I[eﬁCTBHTeHBHBIM IIOKAa3aTCJICM.

Jlorapupm umcna. CpoiictBa norapudma. JleciTUuHbBIE U HaTypalbHbIC
JorapupMsl.

CuHyc, KOCHMHYC, TaHT'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAHT'€HC YMCIIOBOIO apryMeEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXAECTBEHHbIE TMpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHeHMs. PaBHOCUIIBHBIE ypaBHEHUS W ypaBHEHHUs-CIEeACTBUA. HepaBeHCTBO,
pelIeHrne HepaBeHC CTBA.

OCHOBHBIE METOJIbI PEIICHUS LENbIX U IPOOHO-PALIMOHANIBHBIX YPABHEHUN U
HEPABEHCTB. MHOroOwieHbl OT OJHOW IEepeMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH ¢ ocratkoM. Teopema be3dy. MHoOrouwieHsl ¢  LEJIbIMU
ko3 unmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCITOBBIX BRIPAKEHUMN, COJIEPIKAIINUX CTEIICHU M KOPHHU.

WppanuronanbHbie ypaBHEHHUSI. OcHOBHBIE METO]IbI penieHus
UPpALMOHATIBHBIX YPaBHEHUH.



[TokazarenbHble ypaBHeHUs. OCHOBHBIE METOJbI PEIICHUS MOKA3aTEeJIbHBIX
YPaBHCHUU.

[IpeoOpa3zoBaHue BhIpaXKEHUI, COACPIKAITUX JTOTapU(MBI.

Jlorapudmuueckue YPAaBHEHUS. OcHOBHBIE METO/bI pemeHus
Jorapu(pMUUECKUX YpaBHEHHIA.

OcHOBHBIE TPUTOHOMETPUYECKHUE bopMyIIBI. [IpeoOpazoBanue
TPUTOHOMETPUUECKHUX BbIpaKeHHH. Pellienre TpuroHoMeTpuueckux ypaBHeHUH.

Pemienne cucreM JIMHEHWHBIX YpaBHEHUMU. Marpuiua CHCTEMBI JIMHEWHBIX
ypaBHeHu. Omnpenenurens MaTpulbl 2X2, €ro TreOMETPUYECKUH CMBICT U
CBOWCTBA, BBIYMCJICHUE €T0 3HAYCHUS, IIPUMEHCHUE OIPEACIUTEIS ISl PEIICHUs
CUCTEMbl JIMHEMHBIX ypaBHEHUW. PelleHue NpuKIaJHBIX 3aJa4d C IOMOIIbIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccinemoBanue MOCTPOCHHOM MOJEIU C
ITOMOILIBIO MAaTPULL U OIIPEIEIIUTEIIEH.

IlocTpoeHne MaTeMaTHYECKUX MOJEIEH PEAJbHOW CUTyallUd C IOMOILIBIO
YPaBHEHUM M HEPaBEHCTB. lIprMeHeHHMe ypaBHEHHMI W HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JIacTeld HAyKu WU pPEalbHOM
KU3HU.

@OyHkuuu U rpadpuku

OyHkIus, cnocodbl 3amanus (GyHKIMH. B3auMHO oOpartHble (QYHKIUU.
Komno3zuums @yukuuii. I'papuk  yHkmu. DneMeHTapHbIe NpeoOdpa3zoBaHUs
rpa@ukoB QyHKIHIA.

OOusacTh omnpeneneHnus U MHOXKECTBO 3HaueHuM ¢ynkumu. Hynu ¢yHxuumu.
[TpomexxyTku 3HakomnocTossHCTBA. UETHBIC 1 HeuéTHbIe GyHKIMU. [lepuoanueckue
bynkuun. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaUeHUS (DYHKITUU HA TIPOMEKYTKE.

Jluneiinasi, kBajgpaTU4yHas M JPOOHO-TMHEWHAs (QYHKIMU. DJIEMEHTapHOE
UCCJIEIOBAHNE U TTOCTPOCHUE UX TPadUKOB.

CrenenHast pyHKIMSI ¢ HATYpaJbHBIM U LIEJBIM MOKa3zatenaeM. EE€ cBoiicTBa u
rpaduk. CBoiicTBa M rpaduk KOpHS N-OM CTENEeHM Kak (YyHKUUH OOpaTHOU
CTEINIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTtenbHast U Jjorapupmuueckas (PyHKIMU, UX CBOMCTBA M TIpaUKU.
Hcnonp3oBanue rpadukoB GyHKIUHN 1715 peLIeHHs] ypaBHEHHIA.

TpuroHomeTpruyeckas OKpPYKHOCTb, ONpPEIEIEHUE TPUTOHOMETPUYECKHUX
(YHKIMI YUCIOBOTO apryMEHTa.



OyHKIMOHAJIBHBIE 3aBUCHUMOCTM B pPEaJbHBIX IIpoLEccax W SBJICHHUSX.
['paduku peasibHBIX 3aBUCUMOCTEH.

Hauaja MmaTeMaTn4eCKoOro aHajau3a

[TocnemoBaTenbHOCTH, CIOCOOBI 3aJaHMs ITOCiIEHOBaTEIbHOCTEH. MeTon
MaTEMaTHIECKON WH]TYKIIUH. MOHOTOHHBIE 5 OTpaHUYCHHbIC
MOCJIeA0BaTEILHOCTH. VICTOpHS BO3HHMKHOBEHHSI MaTeMaTHYECKOIO0 aHallM3a Kak
aHaJan3a OECKOHEUYHO MaJbIX.

ApudmeTrnueckas 1 reoMeTpuueckas nporpeccuu. beckoneuno yObiBaromast
reoMerpuueckas nporpeccusi. CyMMa O€CKOHEYHO YOBIBAIOIIEH I€OMETPUYECKON
porpeccruy. JINHEMHBIN U SKCIIOHEHIMAIBHBIN pocT. Yucno e. @opmyiia CI0KHBIX
MpOLEHTOB. VCcnosb30BaHWE TIPOTPECCHH U PEIICHUS pPEeajbHbIX 3a1ad
IIPUKJIAJHOIO XapaKTepa.

HenpepbiBuble (yHKiMu u ux cBoiicTBa. Touku paspbiBa. ACUMITOTHI
rpadukoB ¢yHkiui. CBoiicTBa (YHKIMNA HENPEpPHIBHBIX Ha OTpe3ke. MeTon
VHTEPBAJIOB Ul PELICHUS HEpaBeHCTB. lIpuMeHeHHe CBOMCTB HENPEpPBIBHBIX
byHKUMNA 1S penieHus 3a/1ay.

[lepBas u BTOpas mpou3BoHbIe PyHKIMH. OnpeneneHue, TeOMETPUUECKUN U
(bu3MYEeCcKuil CMBICI TPOU3BOJAHON. YpaBHEHUE KacaTeabHOU K rpaduky QyHKIUY.

[IpousBoaHbIe  dIEMEHTAPHBIX  (DYHKIIHIA. [IpousBomHass  CyMMBl,
MPOU3BEICHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHoOKeCcTBA U JIOTHKA

MHoOkecTBO,  omepanMd  HajJ  MHOXECTBaMH M HUX  CBOMCTBA.
Huarpammsl Ditniepa—Benna. [IpuMeHeHre TeopeTUKO-MHOKECTBEHHOIO armapara
JUIS. OIIMCAHUSI PEAIbHBIX MPOLIECCOB U SBJICHUM, NPU PELICHUU 3aJa4 U3 APYTUX
y4eOHBIX NMPEAMETOB.

OmnpenencHue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIICACTBHE,
JI0Ka3aTeIbCTBO, PABHOCHIILHBIC YPAaBHCHUS.



11 KNIACC
YucJia ¥ BbIYUCTIECHUA

HatypaneHble u menbie uncia. [IpuMeHeHHE MPU3HAKOB JACIMMOCTH IIEIBIX
yucel, HanOonpImuii oOmmii memurens (maiaee — HOJ]) m HamMeHsblnee oOiee
kpatHoe (nanee — HOK), octatkoB o mojyito, airopurmMa EBkiauaa s penieHus
3aJ1a4 B IEJIBIX YHCIIaX.

Kommnekcuble uucna. AnreOpanyeckas U TpPUTOHOMETpUYEcKass (OpMBbI
3alMMCH KOMIUIEKCHOTO 4HCIIa. ApuU(METHYECKHE OIepalud C KOMIUICKCHBIMU
yucinamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIUIEKCHBIX YHCEJ JIJIsl pelieHus (PU3NUEeCKUX U TEOMETPUUECKUX 3a]1ay.

YPaBHeHI/ISI N HEPABCHCTBA

Cucrema wu COBOKYIIHOCTB ypaBHeHI/Iﬁ H HCPABCHCTB. PaBHOCHIIBHBIE
CHUCTCEMBI U CUCTCMBI-CIICOACTBHA. PaBHOCHIBHEIC HCPABCHCTBA.

OTOOp  KOpHEW  TPUTOHOMETPUYECKUX  YpPaBHEHHUH C  [OMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perenne TpuroHoMeTpu4EeCKUX HEPABEHCTB.

OCHOBHBIE METOJbI PEHICHUS TOKAa3aTeNbHBIX U  JOrapupMUUECKHX
HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PEUICHUS CHCTEM W COBOKYIHOCTEH palHdOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTEIbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

ypaBHeHI/IH, HCPABCHCTBA U CUCTCMBI C IapaMCTpaMH.

[IpumeHeHnne  ypaBHEHUW, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad W3 Pa3IU4YHBIX 00JIACTe HAyKH WU pPealbHOU
YKU3HU, HTHTEPIIPETALUS MOJTYYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPAPUKHU

['padux xommosuruu ¢yHkiuid. ['eomerpuueckne o0pas3pl ypaBHEHUN U
HEPaBEHCTB Ha KOOPIUHATHOM TIOCKOCTH.

Tpuronomerpruyeckure PyHKIUU, UX CBOMCTBA U IPAPUKH.

['padrueckre Meroabl pelieHUs ypaBHEHUN M HepaBeHCTB. ['paduueckue
METO/IbI PEILICHHUS 3a]1a4 C TapaMeTpPaMH.



Hcnonp3oBanue rpadukoB (QYHKIUN A7 HUCCIEIOBaHUS IPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIICHUU 33Jad U3 JAPYTUX Yy4eOHBIX
MPEAMETOB U PEATIbHON KU3HMU.

Hauaja MmaTeMaTH4eCKoOro aHajnu3a

[TpumeHneHre MPOU3BOIHON K HMCCIENOBAHUIO (PYHKIIMIA HA MOHOTOHHOCTH U
sKcTpeMyMbl.  Haxoxaenue  HamOonblIero M HAUMMEHBLIEro  3HA4Y€HUM
HENpPEepbIBHON (QYHKIMHU HAa OTPE3KE.

[IpuMeHeHre TPOM3BOMAHON ISl HAXOXACHHUS HAWIYYINETO pEIICHHUs B
NPUKIATHBIX 3a7adax, UIsl OMpEeeleHHs CKOPOCTH M YCKOPEHMs Ipoliecca,
3a1aHHOTO (hOpMYJION Ui rpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOMICTBO mepBooOpa3HbIX. IlepBooOpa3HbIe
arieMeHTapHbIX pyHKuui. [IpaBuna Haxox1eHUs IEpBOOOPa3HBIX.

WuTerpain. I'eoMeTprudecKuii CMBICI HHTErpajia. BerauciieHne onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jleibnuna.

[IpumeHeHne uHTErpana sl HAXOXKICHUS IUIOMIAEH IUIOCKUX (GUIyp Hu
00BEMOB r€OMETPUUECKUX TEJI.

[Ipumepsl pemenuit nuddepeHnanbHbIX  ypaBHEHUNA. MaremaTtudeckoe
MOJICJIMPOBAHUE pEANbHBIX IMPOLIECCOB C NOMOLIBIO Au(depeHIruaIbHbIX
YPaBHEHUM.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS YYEBHOI'O KYPCA
«™AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJAYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI
1) rpakIaHCKOT0 BOCTIMTAHUS:

c(OPMUPOBAHHOCTH TPAXKIAHCKOHN MO3UITMH 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHICKOro  O0IecTBa,  NPEACTaBICHHE O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TPakKIaHCKOTO o00IIecTBa (BBIOOPHI, OMPOCHI W JIPYyTroe€), yMEHHue
B3aMMOJICCTBOBATh C COIHMAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHU C UX
GYHKIUSIMHA ¥ HA3HAYCHUEM;

2) MATPHOTHYECCKOI'0 BOCIIMTAHUA

c(hOPMHUPOBAHHOCTh POCCUUCKON TPaKJaHCKON HACHTUYHOCTH, YBOXKCHHUS K
MPONUIOMY M HACTOSIIEMY POCCHUUCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOTusAX, chepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

OCO3HaHUE JYXOBHBIX IIEHHOCTEH POCCUIICKOT0 Hapojaa, cpopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTHYECKOTO IOBEIECHMS, CBSI3aHHOIO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO Oy IyIIEro;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOLIEHUME K MHUPY, BKIIOYAs OJCTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, 0O0OBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTU4YE€CKUM acCIlIEKTaM pa3jIMYHbIX BUJOB UCKYCCTBA;

5) pu3nuecKoro BOCIUTAHHUS:

c(hOpPMUPOBAHHOCTh yMEHHUS TPUMEHSITh MaTeMaTUYeCKue 3HaHHUS B
MHTEpecax 310pOBOro 1 0e30MacHOro 0opasa >kM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THUTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3NYEeCcKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHON JEATEIBHOCTBIO;

6) TPyA0BOT0 BOCIIUTAHUSI:



TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOTIOOUs, HHTEpeC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccur U peanu3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTreMaTHU4yecKoMy  OOpa3oBaHUIO U
caM000pa30BaHUIO Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) IKOJIOTHYECKOT0 BOCIIHTAHMS :

C(OPMUPOBAHHOCTh  JKOJOTMUECKON KYJIbTYphl, TOHHMAHUE BIIMSHUSA
COLIMAJIbHO-D)KOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE NMPUPOJHON U COLMAIBHOMN
Cpelbl, OCO3HAHME III00AIIBHOTO XapaKTepa HKOJIOTUYECKUX MPoOIeM, OpUEHTALIHS
Ha TNPUMEHEHHE MATeMAaTHMYECKMX 3HAHMM JUIsl pemieHus 3agad B 00JacTu
OKPYKAIOIIEH Cpenbl, IUIAHHPOBAHHME ITOCTYNKOB M OLEHKM HMX BO3MOYKHBIX
ITOCJIEACTBUN JIJIS1 OKPYKAIOIENW CPEJIbI;

8) HMEHHOCTU HAYYHOI'O MMO3HAHUA

C()OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M OOIIECTBEHHOM  MpPaKTUKH, IMOHUMaHUE
MaTEMaTUYeCKOM HayKh Kak c@epbl YeJIOBEUYECKOW MAEsITeNbHOCTH, ITAloB €€
pa3BUTHA M 3HAYUMOCTH JUISI PA3BUTHS LMBUIM3ALMH, OBJIAJACHUE S3BIKOM
MaTeMaTUKU W MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEICTBOM IO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIISAITh IPOEKTHYK) M HCCIEIOBATEIBCKYHO JIESTEIbHOCTD
WHJVWBUAYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI
ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiicCTBHS
Bba3oBnle JJornueckue JelicTBUA:

BBIBJISITh M XapaKTEPU30BATh CYIIECTBEHHBIC NPU3HAKH MaTEMATUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeJEIeHHs MOHATUI, YCTAHABIMBATh CYHIECTBEHHbBIN MpPU3HAK KiaccU(UKaIUH,
OCHOBaHMSI 1711 0000IEHHS U CPABHEHMSI, KPUTEPUU MTPOBOJIMMOT0 aHAJIN3a;

BOCIIpUHUMATh,  (HOpMyIHpoBaTh W  MPEOoOpPa3oOBbIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBIABJIATE MATCMATHYICCKHUC 3daKOHOMCPHOCTH, B3aMMOCBA3HU U IIPOTHUBOPCUMA
B q)aKTaX, JaHHBIX, Ha6J'IIO,Z[CHI/I$IX N YTBCPXKACHUAX, NpCAjaraTb KpUTCpUuMn I
BBISABJICHUA SaKOHOMCpHOCTeﬁ u HpOTHBOpC‘{Hﬁ;



AcJIaTb BbBIBOABI C HCIOJb30BAHUEM 3dKOHOB JIOTUKH, JACAYKTHUBHBIX U
HNHAYKTHUBHBIX YMOSaKHIOqCHHﬁ, YMOBaKJ'II-O‘{CHI/Iﬁ 1O aHAJIOTHH,

IIPOBOJAUTHL CAMOCTOSITEIILHO J10KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBAaTh apryMEHTALMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus y4dyeOHOW 3amayu  (CpaBHHUBATHh HECKOJIBKO
BapUaHTOB  pEUICHUs, BbIOMpaTh  HaumOojee MOAXOMAUMH ¢ y4eToM
CaMOCTOSITEJIbHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUA:

WCIIOJIB30BaTh BOMPOCHl KaK HCCIEIOBATEIbCKUNA HWHCTPYMEHT ITO3HAHMS,
dbopMmynaupoBaTh  BONPOCH,,  (UKCHPYIOUIME  MPOTUBOpEUHe,  MpoodsieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, apPIyMEHTHPOBATH
CBOIO MO3UIINAI0, MHEHHUE;

IIPOBOJIUTH CAMOCTOSITEIPHO CIUTAHMPOBAHHBIN SKCIIEPUMEHT, MCCIICOBAaHUE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO 00BEKTa, SIBJICHHUS, TpoIiecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXK]Ty 00bEKTaMH, SBJICHUSIMH, ITPOILIECCAMHU;

CaMOCTOSITeNIbHO (popMyMpoBaTh OOOOIIEHHS W BBIBOJBI IO pe3yjbTaTaMm
MPOBENEHHOTO  HAOMIOJIEHUS, HMCCIIEIOBAHUS, OIEHUBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IIPOrHO3UpPOBaAThL BO3MOKHOC pPAa3BUTHC IIpoHCCCa, a TaKKC BbIABUI'ATb
MPCAINOJJIOKECHHUA O €TI0 PAa3BUTHHU B HOBBIX YCIIOBUAX.

Pa6ora ¢ undpopmaunmeii:

BBIABIIATE JAeUIIUTHI WHGOPMAIIUK, JTAHHBIX, HEOOXOAUMBIX NJII OTBETa Ha
BOIIPOC U JIJI PEIICHUA 3a]1a4u;

BBIOMpaTh HMHPOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, aHAIM3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HH(GOPMAIMIO Pa3IUYHBIX BHJIOB H
dbopmM TpeacTaBICHNS,

CTPYKTYpPUpPOBaTh HWH(OPMALIMIO, MPEACTABIATh €€ B pazIUYHbIX (Qopmax,
WLTIOCTPUPOBATH TpadUuecKy;

OILICHUBATh HaJIEKHOCTD nHpopMaru 10 CaMOCTOSITEIILHO
chOpPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBUSA

OO0menue:



BOCIIPUHUMATDL U (bOpMyanOBaTL CYXKIACHUA B COOTBETCTBUH C YCIIOBUAMU U
OcsIMHA 06H16HI/IH, SICHO, TOYHO, TI'PaMOTHO BbIpAa’KaTb CBOIO TOUYKY 3pCHUSA B
YCTHBIX MW IIMCBMCHHBIX TCKCTAX, AABATH IIOACHCHHUA II0 XOAY PCHICHUA 3ada4dH,
KOMMCHTHUPOBATDH HOJIY“IGHHI)Iﬁ pe3yiibTarT,

B XOZ€ 00CYXJIE€HHUs 3aJaBaTh BONPOCHI IO CYLIECTBY 0OCYXk/IaeMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha MOHUCK
pEelIeHnsl, COINOCTABIATh CBOM CYXACHUSA C CYXICHUSAMHU APYTMX YYACTHUKOB
nuanora, oOHapy>XKUBaTh Pa3IMUUEe U CXOACTBO IMO3UIMH, B KOPPEKTHOH ¢opme
(OopMyJIMPOBATH PA3HOITIACHS, CBOM BO3PAKCHMS,;

MPEACTABIATh PE3YJbTAThl PEIICHUS 3aJa4u, SKCIIEPUMEHTA, UCCIICIOBAHMUS,
MIPOEKTa, CaMOCTOSITENILHO BBIOMpaTh (OpMAT BBICTYIUIEHHS € YYETOM 3aaad
MPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE HeiCTBUS
Camoopranusamnus:

COCTaBJIATh IJIaH, AJITOPUTM PEILIECHUs 3aJa4l, BEIOUpATh CIIOCOO pEUIeHHUs C
Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH C YYETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

BJIQJICTh ~ HaBBIKAMHM  IIO3HABATCIIBHOM  pediiekcMu  Kak  OCO3HaHMS
COBEPIIAEMBIX JECUCTBUU M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAAECTh
crocobamMu caMONPOBEPKH, CAMOKOHTPOJISI TIpoIlecca W pe3yibTaTa perieHus
MaTeMaTUYECKOM 3a7auu;

[IPEABUAETh TPYIHOCTH, KOTOPbIE MOI'YT BO3HUKHYTH IIpU PEIICHUU 3a1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa LN U YCIOBUSIM, OOBSICHITH IPUUUHBI
JOCTIDKCHUS YUITH HEJIOCTHIKEHUST PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JIaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI ACATECJIBbHOCTD:

MOHMMATh W HUCIOJb30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBUIYaIbHOU
paboOThl TpH pEHICHUH YYeOHBIX 3a7ad, TMPUHAMATL [EJb COBMECTHOM
NESTSIIBHOCTH, TUTAHUPOBATh OPraHU3aIlMI0 COBMECTHOW pPabOTHI, pacHpeneisaTh
BUIBI padOT, IOTOBapHUBATBCSA, OOCYXJAaTh TPOIECC W pe3yiabTaT padoTHI,
0000111aTh MHEHUS HECKOJILKUX JIFOIEH;



y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (0OCyxkaeHHsl, OOMEH MHEHUH,
«MO3rOBBIE IITYPMBl» W HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPAMHUPOBATh CBOM JCHCTBUS C JPYIMMHM WIEHAMU KOMAaH[bl, OLIEHUBATh
KayeCTBO CBOEIO BKJIaJa B OOLIMI MPOAYKT IO KPUTEPUSM, CHOPMYJINPOBAHHBIM
y4aCTHUKAaMU B3aMMOJEHCTBUSL.

IMPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kJacce oOy4Jaromuics TMOIYYUT CICAYIONINE
MpPEIMETHBIE PE3yJIbTAaThl MO0 OTACJIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Havajla MaTeMaTUYECKOTro aHaTU3a:

Yucaa v BEIYUCJICHUA:

CBO6OI[HO OIICpUPOBATH IOHATHUAMHU: PANUOHAJIBHOC YHCIIO, OeckoHeuHast
IMCPHUOANICCKAA I[p06b, IIPOLCHTHEI, HUpPpaAlUOHAIIBHOC YHUCJIIO, MHOKCCTBA
PalluOHAJIBHBIX U ﬂeﬁCTBHTeHBHBIX qucCcCii, MOAYJIb ,Z[GﬁCTBHTGJIBHOFO qucia,

OPUMEHSATh JApoOM UM TMPOIEHTHl I PEIICHUS NPUKIAJAHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU,

OPUMEHATH NPUOTMKEHHBIE BEIYUCIICHUS, TIPABUIIA OKPYTJICHUS, IPUKHUIKY U
OLICHKY PE3yJIbTaTa BbIYMCIICHUN;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: CTENEHb C IIeJIbIM TOKa3aTeseM,
MCIIOJIB30BaTh MOJIXOASIIYIO (POpMY 3amucH JEHCTBUTENBHBIX YUCEI JJISI PEIICHUS
MPAKTUYECKUX 3a7a4 U MIPEJCTABICHUS JaHHBIX;

CBOOOJHO OMEpUPOBATh MOHATHUEM: APU(PMETHUECKHI KOPEHb HATypabHON
CTEIICHH;

CBO6OI[HO OIICPHUPOBATH ITOHATUCM: CTCIICHDb C PAIMOHAJIbHBIM IIOKA3aTCIICM,

CBOOO/IHO OIEpPUPOBATH MOHSATUAMH: JIOTapuPpM uYucla, JIECATHUYHBIC W
HaTypaJbHBIC JIOTAPU(MBL;

CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHTEHC
YUCJIOBOTO apTyMEHTa;

ONEPUPOBATH MOHATUSAMH: APKCHUHYC, aPKKOCUHYC M apKTAHT€HC YHMCIOBOTO
apryMeHTa.

YpaBHeHHS U HEpaBeHCTBA:

CBO60,Z[HO ONCpupoOBaATh MOHATHUAMU: TOXKIACCTBO, YPAaBHCHHUC, HCPABCHCTBO,
PaBHOCUJIBHBIC YPABHCHHA U YPABHCHUS-CICACTBUA, PABHOCHUJIbBHBIC HCPABCHCTBA,



INPUMCHATH PpPa3/IMYHbBIC MCTOJbl PCHICHHA pPAIHWOHAJIBHBIX U I[pO6HO-
PalrOHAJIbHBIX ypaBHCHHﬁ, NpUMCHATb MCTOA HHTCPBAJIOB JIXI PCHICHUA
HCPABCHCTB,

CBOOO/IHO OINEpPUPOBATh NOHATHUSMU: MHOTOWIEH OT OJHON IEPEMEHHOM,
MHOTOUJIEH C IeNbMH KO3 (UIMEeHTaMH, KOPHM MHOTOYJIEHA, MPUMEHSThH
JIeJICHME MHOTOWICHA Ha MHOTOYJIEH C OCTaTKOM, Teopemy besdy u teopemy Buera
JUIS pELIeHus 3aa4;

CBOOOJHO ONEpPUPOBATH MOHATUSAMH: CHCTEMA JIMHEWHBIX YpaBHEHUH,
MaTpuLa, ONPENCIUTENb MATpUlbl 2 X2 W €ero TIeOMETPUYECKUH CMBICI,
WCIIOJIB30BaTh CBOMCTBA OINpPEACNIATENs 2 X 2 JUId BBIYMCICHHS €ro 3HA4YCHUs,
IIPUMEHATh ONPENCIIUTENIA JUId PELICHUs CHUCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAIlMH C MOMOIIBIO CUCTEMBI JJUHEHWHBIX YPABHEHUN,
MCCIIEI0BATh IIOCTPOEHHBIE MOJEIHM C IOMOLIBI0 MAaTpUIl U ONPEIEIIUTEIICH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOICTBA JEUCTBUU C KOpPHAMH [UIsl MpeoOpa3oBaHUs
BBIPAKCHU,

BBIITIOJIHATD Hp606p330BaHI/IH YHCJIOBBIX BLIpa)KeHHﬁ, CoACpKaMMX CTCIICHU C
panrOHAaJIbHBIM ITOKA3aTCIICM,

UCITI0JIb30BaTh CBOICTBa aorapu(pmMoB TUTSt npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAXKEHUH;

CBOOOJTHO ONEPUPOBATH TMOHSATUSMU: HPPAIMOHAIBHBIC, TMOKa3aTeIbHBIC U
JorapugMUUYEcKre ypaBHEHUSI, HAXOJUTh UX PELICHUS C TTOMOIIbIO PAaBHOCHIIBHBIX
MEePEX0/I0B UJIU OCYIIECTBIISASI MPOBEPKY KOPHEH;

IPUMEHSATH OCHOBHBIE TPUTOHOMETpHUUECKUE (HOPMYJIbI ISl IPeoOpa3zoBaHus
TPUTOHOMETPUYECKUX BBIPAKECHUN;

CBOOOJIHO OINEpUpPOBaTh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHATh  HeoOXoaumble  (OPMYJIBI  JUJII  pPELIEHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHHUI;

MOJCIUPOBATL PCAaJIbHBIC CHTyallMM Ha A3bIKC anre6p51, COCTaBJIAITh
BbBIpAXXCHUA, YPABHCHUA, HCPABCHCTBA 110 YCJIOBHUIO 3a/ladMd, HUCCICAOBATDH
IMOCTPOCHHBIC MOACIIN C MCIIOJIb30BAHUCM allliapara anre6p1>1.

DyHKIUHN U TPAPUKHU:

CBOOOJHO OMEepUPOBATh MOHATHIMU: (PYHKIUS, CIIOCOOBI 3a1aHusl (YHKIINH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMSA (PyHKUMHA, Trpaduk QyHKIHUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKkoB PyHKINH;



CBOOOJHO OIEpPUPOBATh MOHATHUSIMHU: OO0JACTh OMPEICICHUS U MHOMXKECTBO
3HauYeHUN DYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO ONEpUPOBATh TMOHATHSAMH: UETHbIE W HEu€THbIe (DyHKIUH,
nepuoanyeckre (QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYyMbI U
MUHUMYMBbl (DyHKIMM, HaumOoJblllee M HaMMEHbIIee 3HaueHUEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO OTEPUPOBATH MOHIATHSIMH: CTETICHHAs (PYHKIHS C HATypajIbHBIM U
HeabIM TIoKaszareneM, rpaguk CTeNeHHOW (YHKIMH C HAaTypaJbHbIM M IEIbIM
nokasaresieM, rpaduk KOpHsS N-od CTENeHH Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJIbHBIM MOKA3aTEJIEM;

ONEpUPOBATh MOHATUSAMM: JIMHEHHAs, KBaJpaTHUYHas U JIpOOHO-TUHEHHAs
(yHKUIHHU, BBIOJIHATH 3JIEMEHTAPHOE UCCIEA0BAHUE U IIOCTPOCHUE UX TPA(UKOB;

CBOOOJIHO OIEpPUPOBATh TMOHITHUSMU: TOKa3aTeabHas W Jorapupmudeckas
GyHKIMUA, UX CBOMCTBA U TpauKH, HUCIOIb30BATh MX TpaQUKUA IS PEIICHUS
YPaBHEHUI;

CBOOO/IHO OINEpPUpPOBaTh MOHATHUAMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTbD,
OIpEJEIEHNE TPUTOHOMETPUUECKUX (PYHKIIMI YMCIIOBOIO apryMEHTa;

UCIIOJB30BaTh Tpaduku (QYHKIUH IS UCCIENOBAaHUS TPOILIECCOB U
3aBUCUMOCTEH TP PEIICHUH 3a/lay U3 APYTHX y4eOHBIX MPEIMETOB U PeaIbHOMN
YKU3HH, BBIpAXXaTh (POPMYJIAMH 3aBUCUMOCTU MEXK/y BEIMUYNHAMU;

Hauaja MmaTeMaTH4ecKoOro aHajau3a:

CBOOO/IHO OMEpPUPOBATh MOHATUSAMU: apupMeThyueckas U TreoMeTpudecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIasi reOMEeTpUUecKasi Mporpeccus, TMHEHHBIA U
HKCIIOHEHITUATBLHBIN POCT, (JOpMyIa CIIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCIIOJIB30BaTh MPOTPECCUU Ui PEIICHUS PEabHBIX 3aJad MPUKIAJTHOTO
XapaKkTepa;

CBOOOJIHO OIIEPHUPOBATH MOHATHUIMHU: MOCIICIOBATEIIBHOCTD, CITOCOOBI 3aJaHUs
MOCJICIOBATEILHOCTEH, MOHOTOHHBIC M OTPAaHWYCHHBIC TIOCIEAOBATCIIBHOCTH,
MOHUMATh OCHOBBI 3apOXKIACHUS MAaTEMaTHYECKOrOo aHalM3a KakK aHaim3a
OCCKOHEYHO MAJIBIX;

CBOOO/THO ONIEPUPOBATH MOHATUAMU: HEMIPEPBIBHBIE (DYHKIIMH, TOYKH pa3pbIBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QPyHKINY;



cBOOOJHO OIMEpPUPOBATH MOHITHEM: (YHKIMS, HEMpepbIBHAS Ha OTPE3KeE,
MPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJHO OIEpPHpPOBATh MOHATUSMH: TIIepBasi M BTOpas TMPOU3BOJHBIC
byHKIMM, KacatenbHas K TpaduKy QyHKIIIH,

BBIYUCIISITh MPOU3BOJHBIE CYMMBbI, MPOU3BEIACHUS, YACTHOTO U KOMITO3HUIIMU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

HCIIOJIB30BAaTh FGOMeTpHII€CKHﬁ u q)HSquCKI/H?I CMBICJI HpOHBBOI[HOfI JIISL
peLICHUs 3aaa4.

MHoOKecTBA U JIOTUKA:

CBO6OI[HO OIICPHUPOBATH IIOHATHUAMMN: MHOXXCCTBO, OIICpannu Hal
MHOX>KCCTBAMU,

WCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJIsl OMMCAHUs PEATbHBIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CBOOOJTHO OIEpPUPOBATH TOHATUSMHU: OIpENeNieHue, Teopema, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTBA.

K xoniy oOydenuss B 11 Kkiacce 0OydarOmuiics MOJYYUT CIEAYIONIUE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4EOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYeCKOTro aHaTUu3ay:

Yucaa v BEIYUCICHUA:

CBOOOJIHO ONEPUPOBATh TMOHATUSIMHU: HATypaJbHOE U IEJ0€ YHUCIIO,
MHOKECTBA HATYPAJIBHBIX W IEIbIX YUCEN, MCIOJb30BATh MPU3HAKU JECITUMOCTH
uenbix yucen, HOJl u HOK HaTypanbHbIX uMceln JUisl pelieHus 3aay, MPUMEHSTh
anroput™m EBkinna;

CBO6OI[HO OICpUpoOBaATH IMOHATHCM OCTATKa II0 MOJAYJIIO, 3allMCbhbIBATh
HaTypaJIbHbIC YKCJIa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTCMAX CHHUCIICHHA,

CBOOO/JIHO OMNEPUPOBATh MOHATHUAMH: KOMILUIEKCHOE YHUCIO M MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE YMCa B anredpanmdecko u
TPUTOHOMETPHUUECKON (hOpMe, BBITIOTHATH apU(PMETHIECKUE ONeparii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBO6OI[HO OIICpUPOBATH MOHATHAMU: HPPALNHUOHAJIBHBIC, ITOKA3aTCJIBbHBIC W
J'IOI‘apI/I(bMI/ILICCKI/Ie HCPAaBCHCTRBA, HaXOUuTb HUX  PCIICHHA ¢ IIOMOIIbIO
PaBHOCHUJIBHBIX IICPCXOJ0B,

OCYHIECTBJISATh OTOOpP KOpHEH TMpU PpElIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBO6OI[HO OIICpUpPOBATH IIOHATHCM TPUT'OHOMCTPHUYCCKOC HCEPABCHCTBO,
IMPUMCHATDb HGO6XOI[I/IMLIC q)OpMy.III)I JId - pCHICHUSA OCHOBHBLIX  THUIIOB
TPUTOHOMCTPHUUCCKHUX HCPABCHCTB,

CBOOO/IHO OINEPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuiaTb panirOHAJIbHEBIC, HUppaliMOHAJIBHEIC, ITOKAa3aTCJIbHBIC,
JIOI‘apI/I(i)MI/ILICCKI/Ie U  TPHUTIOHOMCTPHYCCKHC  YPABHCHUA u HCPaBCHCTBA,
COoACpKaIMC MOAYJIN U I1apaMCTPBhBI;

MPUMEHSTH TpaduuecKrue METObI JIsl pEIICHUs] YPAaBHEHUM U HEPaBEHCTB, a
TaK)Ke 3a/1a4 C apaMeTpaMus;

MOJEJIMPOBATh pEajbHbIE CHUTyallUd Ha $S3bIKE aireOpbl, COCTaBIATH
BBIPDAXXECHUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHWEM ammapara anreopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DOyHkuuu U rpapuku:

CTpOUTh TpaduKu KOMMO3UIMUUA (DYHKIIMH C TMOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTh TIEOMETPUYECKHE 00pa3bl ypaBHEHWM W  HEPaBEHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJHO  OMEpUPOBATh TMOHATUSIMH: TPaPUKA TPUTOHOMETPUUECKUX
(yHxmii;

OpUMEHATh (YHKUMHU JUIsl MOJICIUMPOBAHMUS U HCCIEAOBAHMS peajbHBIX
IIPOLIECCOB.

Hauaja MmaTeMaTH4eCKOro aHajaus3a:

WCITOJIB30BATh MPOU3BOIHYIO /IS UCCIIENOBaHMs (DYHKITMM HA MOHOTOHHOCTh
U DKCTPEMYMBI;



HaXOAUTb HauOoIbIlIee U HAaUMEHbIIIee 3HAUYECHUS (bYHKI_[I/II/I HerepBIBHOﬁ Ha
OTPC3KC,

UCITOJIb30BaTh TPOU3BOAHYIO [UIS HAXOKICHHUS HAWIYYIIEro pelIeHHUs B
OPUKIATHBIX, B TOM YHCIE COLMAIbHO-)KOHOMHUYECKUX, 3aJayax, i
OIIpENIeJIEHUs] CKOPOCTH M YCKOpEHHs Ipolecca, 3aJaHHOro (opMysaoN WiIu
rpaduxom;

CcBOOOZIHO  OMEpUPOBATh MOHATHAMH: TEpPBOOOpa3Has, ONpeAeTIEHHBIN
UHTErpall, HaXOAWTh IEPBOOOpPA3HBbIC AJIEMEHTAPHBIX (PYHKIUNA U BBIUUCIATH
uHTterpai no popmysne Herotona-JIeitoHuna;

HaXOAUTD IJI0IaaH IINIOCKHUX (1)Hl“yp 1 00BEMEI TEJI C IIOMOIIIBIO UHTCTPAJIA,

UMETh TMPEJCTABJICHUE O MaTEMaTUYE€CKOM MOJICIMPOBAHUM Ha TpUMEpE
cocTaByieHUs U PepeHITNaTbHBIX YPaBHEHUN;

pelaTb IPUKIAAHBIC 3aaa4dd, B TOM YHCJIC COLHAJIBbHO-DKOHOMHUYCCKOI'O H
CI)I/ISI/I‘ICCKOFO XapakTepa, CpeaACTBAMU MATCMATHYCCKOT'O aHaJIn3a.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas GyHKIHS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpruyeckue BoIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 0
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 8 0




11 KJTACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Korrponsrere  TIpaktiseckue (undposbie)
NMPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoTshI padoTsbI pecypen
1 I/ICCJ'IG,I[OBaHI:IC GYHKIHHA ¢ TOMOIIBIO 29 1
IIPOU3BOTHON
2 [TepBoOOpa3nHast 1 HHTETpAI 12 1
3 I'paduxu TpUroHOMETpUUECKUX (YHKIIHIMA. 14 1
Tpuronomerprudeckne HepaBEHCTBA
4 HppanmonansHble, OKa3aTeNbHbBIE U 24 1
norapuMuyecKre HepaBeHCTBA
5) KowmmnekcHeie uncna 10 1
6 HatypanbHble 1 1enbie yrcna 10
CucTeMbl palMoOHATEHBIX, HPPAIIMOHATIBHBIX
7 NOKa3aTeIbHbIX U JIOTapu(MUIECKUX 12 1
yYpaBHEHUHU
8 3amaun ¢ mapaMeTpamu 16 1
9 HOBTOPGHI/IC, 000011IeHNE, CUCTEMATH3AINS 16 0
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 136 3 0
I[TPOI'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremartuka. Anrebpa 1 Hauajga MaTeMaTH4eckoro aHanusa, 10 kiacc/
Mep3snsk A.I'., Homuposckuit [{.A., [Tomakos B.M.; nox penakuuen
[Tononbckoro B.E., O011ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I11€CTBO
«3marensctBo «lIpocsemienue»

* MaTemarnka. Anrebpa v Hadajla MaTeMaTH4IecKoro aHaiausa, 11 kmacc/
Mep3znsik A.I'., Homuposckuii JI.A., [Tonsakos B.M.; noa penaxkuuei
[Tononbckoro B.E., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
M3narensckuii nentp « BEHTAHA-I'PA®y; AkiinoHepHOE 00I1IECTBO

«M3parenbctBo «lIpocBemienne»

METOJINYECKHNE MATEPHAJIBI IJIS1 YUUTEJIA
http://mathnet.spb.ru/

http://www.problems.ru/

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
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