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MHHOACHUTEJIBHAS 3AIIMCKA

VYueOHblli Kypc «Anredpa ¥ Hadaja MaTeMaTHUYeCKOTO aHaM3a» SIBIIAETCS
OJHUM W3 HamOoJiee 3HAYMMBIX B TPOTpaMMe CPEIHEro OOIero oOpa3zoBaHUS,
MOCKOJIbKY, C OJTHOW CTOPOHBI, OH 00eCIeurBaeT WHCTPYMEHTAIbHYIO 0a3y s
U3YYCHHUSI BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYrod CTOPOHBI, GOPMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0YyYaronMxcsi Ha YpOBHE, HEOOXOIUMOM
JUTE OCBOEHHSI MH(OPMATHKH, OOIIECTBO3HAHMS, HCTOPUH, CJIOBECHOCTH U JPYTUX
TUCHIUIUIMH. B paMkax maHHOTO ydeOHOro Kypca oOydYarolmecs OBJIaJeBaloOT
YHUBEPCAILHBIM S3BIKOM COBPEMEHHOW HayKd, KOTOpas (OpMYyIHpPYET CBOU
JIOCTHKECHUS B MaTeMaTHYeCKoU (opme.

VYueOHblli Kypc anreOpbl M Hauyajdl MaTeMaTUYeCKOro aHaN3a 3aKjIajbIBacT
OCHOBY JJIsl YCIICHTHOTO OBJIQJACHHUS 3aKOHAMU (U3UKHA, XUMHH, OWOJIOTHH,
MOHUMAaHMsI OCHOBHBIX TEHACHIINIA Pa3BUTHS SKOHOMHUKU U OOIIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJB30BATh MX [JI1 JalibHEHIIero oOpa3oBaHus U B
MOBCEIHEBHOM XM3HU. B TO e Bpemsi oBlajieHne aOCTPaKTHHIMU U JIOTHYECKH
CTPOTUMHU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHUYE€CKOr0 aHallM3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTHU, OOOCHOBBIBATH HWCTHHHOCTH, JOKA3bIBAThH
YTBEPXKIAEHUS C MOMOIIbI0 MHIYKIIMH U PACCYXKIATh NEAyKTHBHO, MCTOJb30BaTh
0000IIeHNE W KOHKPETHU3aIlio, a0CTparMpoBaHWE M aHAJIOTHI0, (HOPMHUPYET
KpPEaTUBHOE U KPUTUYECKOE MBILIUICHHUE.

B xome m3ydenus ydeOHOTO Kypca «AnreOpa M Hadajma MaTeMaTHdeCKOTO
aHaM3a» OOyJaronmecs TMOJYYaloT HOBBIM OIBIT PEIICHUs TPUKIATHBIX 3ajad,
CaMOCTOSITEILHOTO TIOCTPOCHUSI MAaTEeMAaTUIECKUX MOJENEH pealbHBIX CUTYaIlHi,
UHTEpOpETAllMd  [OJIyY€HHBIX  pEIIeHWM, 3HaKOMATCS C  MpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B TpUpOJE, HAyKe U HCKYCCTBE, C
BBIIAIOIIMMUCA MAaTEMATUYECKUMH OTKPBITHSIMU U UX aBTOPAMHU.

VYueOHblil Kypc 00JagaeT 3HAYUTEIbHBIM BOCIUTATEILHBIM MOTEHIIUATIOM,
KOTOPBIH peamu3yeTcsi Kak depe3 ydeOHbId MaTepuan, CIoCOOCTBYIOIHIA
(GopMHPOBaHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U depe3 cneuuduky ydeOHOit
NEeSTeNbHOCTH, TpeOyromeil MNpOAOJDKUTENILHON — KOHIIGHTPAllMM  BHUMAaHUS,
CaMOCTOATENLHOCTH, AaKKYpaTHOCTM M OTBETCTBEHHOCTH 3a TOJyYEHHBIN
pe3yIbTar.

B ocHoBe Meronuku 00ydeHus aireOpe M HadajlaM MaTeMaTh4ecKoTo
aHaIM3a JICKUT JIeATEIbHOCTHBINA MPUHIUIT 00y EHHUSL.

B c1pykrype yueOHOro Kypca «Anrebpa ¥ Havajla MareMaTHYE€CKOTO
aHaIM3a» BBIJEIEHBI CIEAYIOUIME COIEPKATEILHO-METoInIeckie TuHun: «Yucna
U BBIYUCIICHUS», « DyHKIIMU U TpapuKm», « YpaBHEHUS U HepaBeHCTBay, «Hauama
MaTeMaTH4ecKoro aHamm3a», «MHoXecTBa U JIOTMKa». Bce OCHOBHbBIE



COJIepKaTeIbHO-METOAMYECKUE JIMHUM M3Y4aloTCsl Ha MPOTSHKEHUU [JIBYX JIET
oOydeHUss Ha ypOBHE CPEIHEro oO0IIero oOpa3oBaHMsI, €CTECTBEHHO JOTIOJHSIS
IpYT Jpyra ¥ MOCTENEHHO HACHIIAsICh HOBBIMH T€MaMH U pasjaenaMu. JaHHbIN
y4yeOHBI Kypc SBISICTCSI WHTETPAaTUBHBIM, TIOCKOJIbKY OObequHsieT B cebe
COJIep’KaHNE HECKOJbKMX MATEeMAaTUYEeCKUX IHUCIMIUIMH, TaKUX Kak aireodpa,
TPUTOHOMETPUS, MaTeMaTHYECKHUl aHalM3, TEOpUs MHOKECTB, MaTeMaThdecKas
noruka u npyrue. Ilo mepe Toro kak oOydaromiyecs OBiaaeBalOT BcE Oouiee
MIMPOKUM MAaTEeMAaTUYECKUM amnmapaToM, Y HUX MOCJEA0BaTeIbHO (GOpMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKyl0 MOJENb peaIbHOMN
CUTYyallud, IPUMEHITh 3HAHUSA, TIOJIyUYEHHbIC MPU M3YUYEHUHM Y4eOHOro Kypca, JAJist
pEeIIeHNUs CaMOCTOSITEbHO CPOPMYIHMPOBAHHON MAaTEMAaTUUECKON 3amau, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxarelbHO-MeTOAMYECKass JIMHUS «YKcia W BBIYUCICHHS» 3aBepIIaeT
¢dbopMHpOBaHNE HABBIKOB HCIIOJIb30BaHUS JEHCTBUTEILHBIX YUCEN, KOTOPOE OBLIO
HAYaTo Ha ypOBHE OCHOBHOTrO 001iero oopasoBanusi. Ha ypoBHe cpeanero obuiero
oOpa3zoBaHusi 0co0O€ BHHUMAaHUE YAEIsAeTcs  (OPMUPOBAHHMIO  HABBIKOB
paIOHANTBHBIX BBIYKCIICHUH, BKIIOYAIOIIMX B C€Osl MCTOJIb30BAHUE DPA3IMUHBIX
dopm 3amucu 4YHCIa, YMEHUE JelaTh NPUKUIKY, BBITIOIHITH NPUOIMKEHHBIC
BBIYKCJICHUS, OIICHUBATh YHUCIIOBBIC BBIPAKEHUs, pab0OTaTh ¢ MaTeMaTUu4eCKUMU
KOHCTaHTaMH. 3HAKOMble OOy4arolMMCsi MHOXKECTBA HATypPaIbHBIX, LEJNbIX,
pallOHANBHBIX U JEHCTBUTENBHBIX  YHCEN  JOTOJHSAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCeI. B KaxmoM M3 JTUX MHOXECTB PacCMaTpUBAIOTCS
CBOMCTBEHHBIC €My CIeMUPUISCKUE 3aladyu M OTepaliu: JAeliCHHe Hareo,
OTIEPUPOBAHME OCTATKAMU HA MHOXECTBE IIENBIX YHCEN, OCOObIe CBOMCTBA
paIOHANTBHBIX U UPPALMOHATHLHBIX YUCEI, apu(PMETUIECKUE OTIEPAIINH, a TAaKKe
U3BJICYCHUE KOPHSA HATYpPAILHOW CTETICHH HA MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnaromapsi mocnenoBarelbHOMY PACIIMPEHUI0 KPyra HCIOJIb3yeMBbIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSIMHM MX TIPUMEHEHHS JJISi PEIICHHUS Pa3JIMYHbIX 3a]1a4
dbopmupyeTcst PEACTaBICHUE O SIMHCTBE MAaTeMaTWKA Kak HayKd U e poJid B
MOCTPOCHUH MOJIECH pPEaTbHOTO MHUpA, MIMPOKO HMCTIONB3YIOTCS 0000IIeHHEe U
KOHKpETH3aIHs.

Jlvans «YpaBHEHHS W HEPABEHCTBA» pealn3yeTcss Ha MPOTSKEHUU BCETO
oOyueHUs Ha ypOBHE CpeaHero oOIero oOpa3oBaHMs, TMOCKOJbKY B KaXIoM
pasznene llporpammbl NpPEAyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 331ad. B
pesynbrare OOydarolmMecs OBJIAIEBAIOT Pa3IMIHBIMH METOaMHU  PEIICHHS
paliOHAIBHBIX, HWPPAIMOHAIBHBIX, IMOKA3aTENbHBIX, JIOTApU(PMHUISCKUX |
TPUTOHOMETPUUYECKUX YPaBHEHUH, HEPAaBEHCTB M CHUCTEM, a Takxke 3ajad,
cofepkanmx mnapamerpbl. [loydeHHbIE YMEHHS IIMUPOKO HCIIOJB3YIOTCS TIPH
UCCIIeIOBaHNU (YHKIMI C TIOMOIIBIO MPOW3BOAHOM, NPU PEIICHUU MPUKIATHBIX



3a/la4 U 3a7a4 Ha HaX0XJIEeHUE HAHOOJbIIMX U HAUMEHBIINX 3HAYEHHUN (YHKIUU.
JlaHHasi cofeprkaTenbHas JUHUS BKJIIOYAET B ce0s Takxke (OpMUPOBAHUE YMEHUIA
BBIMIOJHAT,  pacu€rel 1o  ¢opMmynaMm, MpeoOpa3oBaHHUsi  PALUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAKEHUI, a TaKKe BbIPAXKECHUH,
COJIepIKalMX CTerneHu W Jorapudmbel. bnaromapst m3ydenuto aiaredpanyeckoro
Marepuajia MPOUCXOAWT  JajbHEWIee pa3BUTUE  AITOPUTMUYECKOTO U
a0CTPaKTHOTO MBINUICHHUST 00y4Yaroumxcs, GOPMHUPYIOTCS HABBIKU JETYKTHBHBIX
paccyxknueHuii, paboTbl ¢  CUMBOJBHBIMH  (opMamu,  MpeACTaBICHUSI
3aKOHOMEPHOCTE M 3aBUCHUMOCTEH B BHUJE PABEHCTB M HEPaBEHCTB. Anredpa
npeqiaraetT A(GEeKTUBHbIE HMHCTPYMEHTB JJII PEIICHUS MNPAKTUYECKUX U
€CTeCTBEHHO-HAYYHBIX 3aja4, HArJIAIHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
SI3bIKA HAYKH.

ConepxarenpHo-MeToquueckass JuHUA «DyHKuMU U rpaduKuy) TECHO
nepervieTaeTcsl ¢ APYTMMU JIMHUSIMH Y4€0HOTO Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 33J1a€T MOCJICAOBATEILHOCTh M3yUEHUsl MaTepuaia. M3ydeHue cTeneHHOMu,
MOKa3aTeNbHOM, JIOTapu(PMUIECKON U TPUTOHOMETP MIECKUX (DYHKIIUNA, UX CBOMCTB
U TpaduKOB, UCTIONB30BaHUE (DYHKIWHN Ui PEHICHUs 3aa4 U3 IPYruX ydeOHBIX
NPEeIMETOB U PEATHLHON )KU3HU TECHO CBA3aHO KaK ¢ MaTeMaTHYECKUM aHaIU30M,
TaK W C pCEIICHWEM YpaBHEHUN W HepaBeHCTB. [Ipu 3ToM OoJbIlIOE BHUMAHUE
ynensercs GOpMHUPOBAHHUIO YMEHHS BhIpaXKaTh (POPMYJIaMU 3aBHCHUMOCTU MEXIY
pPa3MYHBIMU BEJIMYMHAMH, HUCCIEI0BaTh MOJYYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuain 3Toil conepkaTeNbHON JIMHUK HAlleJIeH HA Pa3BUTHUE YMEHUN
U HaBBIKOB, TO3BOJIIIONIMX BBIPAKATh 3aBUCUMOCTH MEXAY BEIHMYMHAMH B
pa3uuHOM (opMe: aHAIMTUUECKOM, rpaduyeckord M cioBecHOM. Ero msydenwue
CIIOCOOCTBYET Pa3BUTHIO AITOPUTMUYECKOTO MBILIUIEHUS, CHOCOOHOCTH K
0000IIIEHUIO ¥ KOHKPETU3AINH, HCTIOJIb30BAHUIO aHAJIOT U

ConepxarenpHass nuHus «Hayana mMaTeMaTHUECKOTO aHaIM3a» IMO3BOJISIET
CYIIECTBEHHO PAacCHIMPUTHh KPYT KaKk MareMaTW4ecKuX, TaK W MPUKIAIHBIX 33]1ad,
JIOCTYITHBIX OOYyYarommMcsi, TaK KaK Yy HHX TOSBISICTCS BO3MOXKHOCTh CTPOUTH
rpaguKy CJHOXKHBIX (YHKIMM, ONpEeneniaTh WX HauOOJIbIIME W HAWMEHBIIHNE
3HAYEHHS, BBIMUCIATH IUIOMIATU (GUryp U OOBEMBI TEJ, HAXOJUTh CKOPOCTH H
yCKOpeHHs mporieccoB. JlaHHasi copepikaTrenbHas JIMHUS OTKPHIBACT HOBBIC
BO3MOYHOCTH TIOCTPOSHHMSI MATEMAaTUYECKUX MOJIETeH pealbHBIX CHTYaIH,
MO3BOJSICT HAXOJIUTh HAWIy4Ilee pEIICHHE B TNPUKIAIHBIX, B TOM YHUCIE
COIMAILHO-3KOHOMUYECKHX, 3a/ladaX. 3HAKOMCTBO C OCHOBAaMHU MaTeMaTH4 €CKOTO
aHaJM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMAILHO-TOTHIECKOTO U
KPEaTUBHOTO MBILUICHHUS, (OPMUPOBAHUIO YMEHHMI pPacTO3HABaTh MPOSBICHUS
3aKOHOB MaTeMaTWKH B HayKe, TEXHUKE M HUCKyccTBe. OOydarommuecss y3HaKT O



BBIJIAIONIMXCSL pPE3yJIbTaTaX, IMOJYYCHHBIX B XOJ€ Pa3BUTHS MAaTEMaTHKH Kak
HayKH, 1 00 HX aBTOpax.

ConepxarenpHO-MeToAUYecKas JTUHUS «MHOKECTBA M JIOTUKA» BKIIIOYACT B
ceOst 2JeMEHTbl TEOPUU MHOXKECTB M MaTeMaTHYeCKOW JIOTUKU. TeopeTuko-
MHO>KECTBEHHBIE MTPE/ICTABJICHHS POHU3BIBAIOT BECh KypC MIKOJIHHON MareMaTuku
U Tpe/iaraloT HanOosee YHUBEPCATbHBIA S3BIK, OOBEIUHSIONIMI BCE pa3/Ieibl
MaTeMaTUKH W €€ NPWIOKEHUI, OHM CBS3BIBAIOT pa3HbIE MaTeMaTH4YeCKHe
TUCIUIUIMHBL M MX TPWIOXKEHUs B eauHoe 1enoe. [lostomy BaxHO nath
BO3MOXHOCTh OO0ydJaromeMycsi TOHHUMATh TEOPETHKO-MHOYKECTBEHHBINH SI3BIK
COBPEMEHHOW MaTEeMaTUKW W UCIIOJIb30BaTh €ro Ui BBIPAKEHHSI CBOMX MBICIEH.
JlpyruM BaXHBIM TPU3HAKOM MAaTeMAaTUKA Kak HAyKd CIieAyeT IMpU3HaTh
CBOMCTBEHHYIO €W CTpOrocTh OOOCHOBAHMM U CJIEJJOBAHUE OTNPEIEICHHBIM
npaBWjiaM  TMOCTPOEHMS  JOKa3aTeldbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTeMaTHYeCKOW JIOTUKU CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHHUS
00y4Jaronmxcsi, IO3BOJISIET UM CTPOUTh CBOU PACCYXKACHHS HA OCHOBE JIOTUUECKUX
npaBwil, POPMHUPYET HABBIKM KPUTUIECKOTO MBITIICHUSI.

B yueObHOM Kypce «AireOpa W Hadaja MaTeMaTUYeCKOro aHaau3a»
NPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOI'0 MOJEIMPOBAHUS, KOTOpPHIE MPU3BAHbI
criocoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJIENEH peaTbHBIX
CUTyalluii, MCCIIENOBAaHUSI ATHX MOJENEH C TMOMOUIbIO ammapara anreOpbl U
MaTeMaTHYeCKOT0 aHaIM3a, WHTEPIPETAlMU IOJTyYEeHHBIX pe3yabTaroB. Takwe
3a[]aHusl BIUIETEHBI B KOKIBINA U3 Pa3esioB NPOrPaMMbl, IOCKOJBKY BECh MaTepHal
y4e0HOTO Kypca IIMPOKO MCTOJB3YETCs Ul PElIeHUs] NPUKIaAHBIX 3a1a4d. [Ipu
pelleHHH  pealbHBIX  MPaKTHUECKUX  3371ady  OOydarommecs:  pPa3BHBAIOT
HaAOJII0/IaTeNIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCTIOJIb30BaTh  QHAJIOTHIO, 0000IMaTh HW  KOHKPETHU3WPOBATh  IMPOOJIeMY.
JlesTenbHOCT, 1O (POPMHUPOBAHUIO HABBIKOB PEIICHUS TNPUKIAIHBIX 3a1a4
OpraHu3yeTcsl B MPOLIECCE U3YYEHUs BCEX TEM y4eOHOTo Kypca « Anredpa u Havasa
MaTeMaTUYECKOTO aHAIM3ay.

Ha wusydenne yueOHOro Kypca «AireOpa M Hadajla MaTeMaTUYECKOIO
aHaym3a» otBoauTcs 272 vaca: B 10 ximacce — 136 yacos (4 yaca B Henemo), B 11
kiacce — 136 yacoB (4 yaca B HEZIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BbIYHUCICHUA

Paunonaneubie yncia. OOBIKHOBEHHBIE U JIECSTUYHBIE POOHM, MPOLIEHTHI,
OeckoHeuHble nepuoamdeckue npoou. [Ipumenenue apoOeil U MPOLEHTOB s
pELICHNs] TPUKIIAJHBIX 33J1a4 W3 Pa3JIMYHBIX OTPACIICH 3HAHNUN U PEATbHOU KU3HU.

JeicTtBuTenpHple  uuciia. PanuoHanbHblE W MPPALMOHAIBHBIE YHCIIA.
Apudmernueckue omepanuu ¢ JCHCTBUTENbHBIMM  YHCIaMHu.  Moayib
JENCTBUTENILHOIO YHUCia U ero cBoMcTBa. [IpubimxEHHbIE BBIUKCIICHUS, TpaBUIIa
OKPYTJICHUS, IPUKHIKA U OLICHKA PE3YJIbTaTa BBIYUCIICHUN.

Crenenp ¢ wmensiM  nokasareneM. bunHom Herotona. HMcenonb3oBanue
noaxosel (opMbl 3alTUCH JEHCTBUTEIbHBIX YUCEN 1JIS1 PELICHUS MPAKTU YECKUX
3aa4 ¥ MPEICTABICHUS TaHHBIX.

ApudMeTruecKuil KOpeHb HATypaJlbHOM CTETIEHU U €ro CBOMCTBA.

CreneHp C panMoOHAIBHBIM IIOKa3aTelleM W €€ CBOWCTBA, CTENEHb C
JEUCTBUTENILHBIM ITOKA3ATEIIEM.

Jlorapupm uwmcna. CpoiicTBa Jjorapudma. J[lecsiTuuHple W HaTypajbHBIE
aorapuMsl.

CuHyC, KOCHMHYC, TAaHI€HC, KOTAHI'€HC YHUCJIOBOrO aprymeHTa. ApKCHUHYC,
ApPKKOCHHYC M apKTaHT'€HC YKCJIOBOTO apryMEHTA.

YpaBHeHMs M HEPAaBEeHCTBA

ToxgecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUsl. YpaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI M YypaBHEHHUsA-clenAcTBHsA. HepaBeHCTBO,
pELIEHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHUSI LIETbIX U IPOOHO-pAllMOHATILHBIX YPaBHEHUHN U
HEpPaBEHCTB. MHOIOYIEHbl OT OJHOM IepeMEHHOM. JlesleHne MHOrodieHa Ha
MHOTOYJIEH ¢ octarkoM. Teopema be3y. MHorounensl ¢  LeIbIMU
ko3 dunmentamu. Teopema Buera.

[IpeoOpa3zoBaHMs YUCIOBBIX BBHIPAXKEHHM, COIEPKAIIMX CTENCHNU U KOPHH.

HppanuoHanbHbie YpaBHEHMUSL. OcHOBHBIE METOIbI peLeHus
UPPAUMOHATIbHBIX YPABHEHHUI.

[TokazarenpHble ypaBHEHUS. OCHOBHBIE METOJBI PEIICHUS MOKA3aTEbHBIX

YpaBHEHHM.
[IpeoOpazoBanue BhIpasKeHUH, COEPIKAIIMX JIOTAPUPMBL
Jlorapupmuyeckue YpaBHEHUS. OcHoBHBIE METO JIbI peLIeHs

JorapuMUUeCKUX ypaBHEHHUH.
OcHOBHbIE TPUTOHOMETPUIECKUE (bopMyIBI. [IpeobpazoBanue
TPUTOHOMETPUYECKHX BBIPAKECHUH. PelieHne TpuroHoMeTprudeCKnuX ypaBHEHUH.



Pemienne cucteM IMHEWHBIX ypaBHEHMM. Marpuua CHUCTEMBbI JMHEWHBIX
ypaBHeHu#. Omnpenenurens MaTpulbl 2X2, €ro TreoOMETPUYECKUd CMBICT |
CBOMCTBA, BbIYMCIICHUE €r0 3HAYCHMsI, IPUMEHEHUE ONPEACINTENS sl PELICHUS
CHCTEMbl JIMHEWHBIX ypaBHEHUM. PeleHue NpuUKIagHBIX 3a1ad C IOMOUIBIO
CHCTEMbl JIMHEWHBIX YypaBHeHuW. lccnenoBaHue DOCTPOEHHOW MOAENHA €
MTOMOIIBIO MATPHLL U OITPEIETUTEIIEH.

[locTpoeHre MareMaTHnyeCKUX MOJEIEH PEAIbHOM CUTyallud C IIOMOLIBIO
YpaBHEHUN W HEpaBeHCTB. IIpuMeHeHHE YpaBHEHHMI M HEPABEHCTB K PEILICHUIO
MaTeMaTHUYeCKUX 3aad M 3a1ad U3 Pa3IMYHbIX oOJlacTel HayKu M pealbHOMN
KU3HU.

D yHKIMH U rpauKu

OyHkius, cnocodbl 3amaHus (QyHkuuMu. B3aumMHO oOpaTHble (PyHKUUMU.
Komnosuuuss ¢ysukumii. I'paduk  ¢GyHKuMH. DneMeHTapHble MNpeoOpa3oBaHMs
rpaguKoB QYHKIIHMA.

OO6nactp omnpeneneHus 1 MHOKECTBO 3HaueHud ¢yHkiuu. Hymn gynkuumu.
[IpoMexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE U HeuéTHhIE PyHkimu. [lepuoamieckue
¢byakumn. IIpomMexxyTku MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U MHUHHUMYMBI
¢byukumn. Haubouspiiee 1 HauMeHbIlee 3Ha4eHUsT (PYHKIUN Ha IPOMEKYTKE.

Jlunelinas, kBaaparTuuHas W JPOOHO-TMHEHHAs (YHKIMU. DJIEMEHTapHOE
UCCJIEIOBAHUE U TIOCTPOCHUE UX IPAPUKOB.

CrenenHast pyHKUMSI C HATypaJbHBIM M LIENbIM NOKa3aTeneM. E€ cBoiicTBa u
rpapuk. CBoiicTBa U rpaduk KOpHS N-OMl cTenmeHW Kak (YHKIUM OOpaTHOMU
CTENEHU C HATYPAbHBIM NIOKA3aTEIIEM.

[lokazarenbHasg u Jorapudmuueckas (pyHKIUU, UX CBOICTBA U TpapuKu.
Hcnonb3oBanue rpa@ukoB PyHKIUN sl pEIICHUS] YpaBHEHUIA.

Tpuronomerpuyeckass OKpPYKXHOCTb, OTNPEAECICHUE TPUTOHOMETPHYECKUX
(YHKIMIA YUCIIOBOT'O apTyMEHTA.

QOYHKIUOHATIBHBIE 3aBUCUMOCTH B PEATBHBIX NPOLECCAX M  SBJICHUAX.
['paduku peanbHBIX 3aBUCUMOCTEN.

Hayajia MaTeMaTH4€CKOI0 aHAJIU3A

ITocemoBaTeIbHOCTH, CIOCOOBI 3amaHusg MOCJEI0BaTEILHOCTEH. MeTon
MaTeMaTn4ecKou VHAYKIUH. MoHoTOHHEIE U OIPaHUYECHHBIE
MOCJIEA0BATENBHOCTU. VICTOpUST BO3HMKHOBEHHSI MATEMAaTUYECKOIO aHAJM3a Kak
aHayM3a OECKOHEUHO MAaJIbIX.

Apudmernueckas U reoMeTpuueckas nporpeccuu. beckoneuHo yObBarorias
reomerpuueckas nporpeccusi. Cymma OECKOHEYHO YOBIBarOIIeH reOMeTpUYECKOi
nporpeccud. JINHENHBIN 1 3KCTTIOHEHIUAIIbHBIN pOCT. Ynciio €. DopMyra CIOKHBIX
npoUeHTOB. Vcnonb30BaHWE MpPOrpECCHM UL PEIICHUS pealbHBIX 3aaad
MPUKIIAIHOTO XapakKTepa.



HempepoiBHble (yHKIMH M HX CBOMCTBA. TOUKH pa3pbhiBa. ACHMIITOTHI
rpadukoB Qyukuuid. CpoiicTBa (PyHKIMH HENPEpHIBHBIX Ha OTpe3ke. Meron
UHTEPBAJIOB [JIsl PEIICHUS HepaBeHCTB. lIpuMeHeHue CBOWCTB HENMpPEpPhIBHBIX
byHKIMIA 17151 pereHus 3a1ad.

[lepBas u Bropas npomsBogHbie GyHKIKUU. OnpeneneHrue, reoMeTpUIECKuil 1
(du3nyuecKuii CMbICII IPOU3BOJHON. YPaBHEHUE KacaTeNbHOM K rpapuKy QpyHKIUU.

[lpousBoanbie  anmemeHTapHbIX  (yHkimid.  [IpowsBogHas ~ CyMMBblI,
NPOU3BEAEHUS, YACTHOTO U KOMIO3UINH (DYHKITHIA.

MHo:xecTBa M JIOTHKA

MHokecTBO, OIepauuy HaJ MHOKECTBAMM M MX CBOMCTBA. [[marpamMmsl
Oiniepa—Benna. [IpruMeHeHHE TEOPETUKO-MHOKECTBEHHOTO — ammapara i
ONMCAHUs pPEATbHBIX MPOLIECCOB U SBJICHWM, NPU PEIICHUU 3a7ad U3 APYrux
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTH4YeCKOro OOBEKTa, CJEICTBUE,
JI0Ka3aTeNbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KJIACC

Yuciia 1 BbIYUCTICHUS

Harypanbhnbie n nensie yucia. [IlpumeHeHre Npu3HAKOB JEIMMOCTH LENBIX
qycel, HauooJplmi oonmi nemurens (ganee — HOJl) m HamMeHbliee oOlee
kparHoe (manee — HOK), octarkoB mo Moy, anropurMma EBkimia fijist pemeHust
3a/1a4 B LIEJIbIX YUCJIAX.

KommuiekcHpie yucna. AnreOpanueckas W TpUTOHOMETpUYecKas (OpMbl
3aliCu KOMIUIEKCHOTO 4Yucia. Apudmernyeckue omnepanud ¢ KOMIUIEKCHBIMU
yuciaamMu. 300pakeHWe KOMIUIEKCHBIX YKCET Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopuu N-oii cTeneHn 3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMILJIEKCHBIX YHCEN JJIsl pEeIIeHUs (PU3NIECKUX U TEOMETPUYCCKUX 3a/1a4.

YpaBHeHUs ¥ HEPAaBeHCTBA

CuctemMa W COBOKYIHOCTh YPaBHEHMI W HEPaBEHCTB. PaBHOCUIIbHBIC
CHUCTEMBbI U CUCTEMBI-CJIEACTBUA. PaBHOCHUIIbHbIE HEPABEHCTBA.

OT6op  KOpHEW  TPUTOHOMETPUYECKUX  YpPaBHEHUH C  TOMOIIbIO
TPUTOHOMETPUUECKOM OKPY>KHOCTH. PellieHne TpUroHoMeTpruy €CKUX HEPABEHCTB.

OCHOBHBIE METOJbI pEIICHUS TOKAa3aTeIbHBIX U JIOTapUPMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAILHBIX HEPABEHCTB.

OCHOBHbIE METOJBI PEIICHUSI CUCTEM W COBOKYITHOCTEH pPalMOHAIbHBIX,
UppalMoHAbHBIX, TIOKA3aTENbHBIX U JIOTapU(PMUUECKIX YPaBHEHUH.

YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C [TapAMETPaAMH.



[IpuMeHeHne  ypaBHEHUM, CHUCTEM M  HEPABEHCTB K  PELICHUIO
MaTeMaTHUYeCKUX 3aady M 33134 U3 Pa3JIMYHbIX oOJlacTeil Haykd M peajibHOM
YKWU3HU, UHTEPIIPETALUS [TOJyYEHHBIX PE3YyJIbTaTOB.

D YHKIMH U rPpaPUKH

I'paduk kommosummu QyHKiui. ['eomerpuueckue oOpa3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPIAMHATHOMU IJIOCKOCTH.

Tpuronomerpudeckue GyHKIIUHU, UX CBOICTBA U Ipa(UKH.

['paduueckue meronpl penieHus ypaBHEHMI M HepaBeHCTB. ['paduueckue
METObl PELICHHMSI 337134 C ITapaMeTpamHu.

Hcnons3oBanue rpadukoB (GYHKUMNA A7 WUCCIEAOBAHUS TPOIECCOB U
3aBUCHUMOCTEH, KOTOpbI€ BO3HUKAIOT NPU PEUICHHWU 3a/ad W3 APYruX y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HU.

Havana maTteMaTH4eCKOro aHAIM3a

[IpumeHeHre MPOU3BOAHON K HMCCIENOBAHUIO (PYHKLIUKA Ha MOHOTOHHOCTb U
SKCTpeMyMbl.  HaxokneHne  HamOOJbLIEr0 UM HAaUMEHBUIETO  3HAYEHUU
HENpPEepPbIBHON (PYHKIIMU HA OTPE3KE.

[IpyuMeHeHne TNPOU3BOMAHOM I HAXOXKICHHS HAWIYYINErO pEIICHUS B
NPUKIAAHBIX 3aJa4ax, JJs OIPEIEICHHs CKOPOCTH M YCKOPEHHs IpoLecca,
3aJIaHHOTO (POPMYJION WK rpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TmepBooOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX pyHKIuMi. [IpaBuia HaX0kIeHUs IEPBOOOPa3HBIX.

HNurerpai. I'eomerpuueckuii CMBICII HHTErpaa. Beruucnenue
onpenenéHHoro uHTerpaia no gpopmyne Herotona-Jlenouuna.

[IpumeHeHne MHTErpana g HAXOXJEHHUS IUIOLIAJeH IUIOCKUX (uryp u
00BEMOB reOMETPUYECKUX TEJL.

[lpumepsl pemenuid auddepeHMaTbHBIX ypaBHEHUH. MaremaTuueckoe
MOJICIIMPOBAHUE pPEAbHBIX IMPOLIECCOB C MNOMOIIbIO Au(depeHInanbHbIX
YPaBHEHHUM.



[DIAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA VYYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3 A»
(YIJIYBJIEHHBI YPOBEHb) HA VPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:knaHCKOro BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTH TPAXKTAHCKOW MO3UITUN 00YUAIOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4YJ€HAa  POCCHUICKOTO  OOIIECTBA,  MPEACTABICHUE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3UUHBIX CTPYKTYp, SIBJICHUIA,
NpoIeAyp TpakKAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JPYTO€), yMEHHE
B3aMMOJICIICTBOBAaTh C COILMAIBLHBIMU HMHCTUTYTAMH B COOTBETCTBMM C UX
GYHKIUSMHY U HA3HAYCHUEM;

2) IaTPMOTHYECKOI0 BOCIIMTAHMS:

C(hopMHUPOBAHHOCTh POCCUICKON I'PaKIaHCKOW HIEHTUYHOCTHU, YBAKECHHUS K
NPOIUIOMY M HacTOSIIEMY POCCHUHCKOW MareMaTHKH, IIEHHOCTHOE OTHOUICHHE K
JOCTHKEHUSIM POCCUICKMX MAaTEMATUKOB M POCCUIMCKOM MareMaTnyecKoi IIKOJIbI,
UCIIOJIb30BAaHUE JTUX JIOCTMDKEHHMH B JAPYrUX HayKax, TEXHOJIOTHSX, cdepax
HYKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX IIEGHHOCTEW POCCUHCKOTO Hapoza, COpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, 3TUYECKOTO MOBEJCHUS, CBSI3aHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JIOCTMKEHMM HAyKdu U JeATENbHOCThIO YYEHOro, OCO3HAHME
JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMIMBOTO OYyAYyIIEro;

4) 3¢cTeTHYECKOT0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAS SCTETHUKY MaTeMaTH4eCKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHUH, pacCy>KIeHHUI, BOCIIPUUMYHUBOCTb
K MaTeMaTUyeCKUM acTieKTaM Pa3JMuHbIX BUJIOB UCKYCCTBA;

5) pu3n4YeCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh yYMEHUSA TNPUMEHITh MaTeMaTHYeCKHWEe 3HAaHUSA B
MHTEpecax 3JJ0pOBOT0 M 6€30MacHOro 00pas3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0pOBBIO (3I0pPOBOE TMUTAHWE, COATAHCUPOBAHHBIN PEKUM 3aHATHA H
OTJIbIXa, peryisipHas ¢uzndyeckas akTUBHOCTH), (PU3MUecKoe COBEPIICHCTBOBAHNE
NIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOM J1€ATEIbHOCTHIO;

6) TPy10BOTO BOCIIMTAHUSA:

TOTOBHOCTh K TPYIAy, OCO3HAaHUE IIEHHOCTU TPYAONIIOOUs, HHTEpeC K
pazauuHbiM  chepaMm  TpodecCHOHATBHON — JAEATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ TPUIOKEHUS MU, YMEHHME COBEpIIAaTh OCO3HAHHBINA BHIOOD
Oymymeli mpodecCMM W peann30BbIBaTh COOCTBEHHBIC IKU3HEHHBIC IUIAHBI,



FOTOBHOCTh M  CIOCOOHOCTH K  MaréMaTHYEeCKOMYy  OOpa3OBaHHIO U
caMO00Opa30BaHUI0 HAa NPOTSHKEHUM BCEM JKW3HU, TOTOBHOCTH K AKTHBHOMY
YYaCTHIO B PEUICHUU NPAKTUUECKUX 3a]a4 MaTeEMaTuyeCKOM HalpaBJI€HHOCTH;

7) 3K0JIOTHYECKOI0 BOCIIMTAHUS:

Cc(hOPMUPOBAHHOCTh ~ AKOJIOTMYECKOM  KYJNbTypbl, TOHUMaHUE BIMSHUSA
COLMAIbHO-3KOHOMUYECKHUX IMPOLIECCOB HA COCTOSTHUE NPHUPOIHONU U COLMAIBHOMN
Cpelbl, 0CO3HAHUE III00aIbHOr0 XapakTepa SIKOJOTHIECKUX MPOOIIEM, OPUEHTALUS
Ha TPUMEHEHHE MaTeMaTUYECKUX 3HAHWW [JIs1 pelieHus 3afgad B 00JacTu
OKpY’Karolle cpefpl, IUIAHUPOBAaHUE TIOCTYNKOB M OLIEHKH HMX BO3MOKHBIX
MIOCJIEACTBUM [T OKPYIKAIOILLEN CPEpL;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:

C(hOpMHUPOBAHHOCT MHPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSl HAyKM M  OOLIECTBEHHOW  TNPAKTUKW, MOHUMaHHUE
MaTeMAaTUYECKOW HAayKu Kak c(epbl YeIOBEUECKOW AESITeIbHOCTH, 3TaloB €€
pa3BUTUS M 3HAYUMOCTU [UJIsl Pa3BUTHS LMBWIM3ALMM, OBJIAJCHHUE S3BIKOM
MaTeMAaTUKU M MaTeMaTHYEeCKOW KyJIbTypOW Kak CpPEIACTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO M HCCIENOBATENbCKYIO JIEITENbHOCTD
VHAUBUIYaJIbHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJIbTATBI

Io3HaBaTeIbHBIE YHHUBEPCAJIbHbIC Y4eOHbIE 1€ CTBUS

ba3osble Jornyeckue AeiCcTBU:

BBIABJIATh M XapaKTEPU30BATH CYIIECTBEHHBbIE NMPU3HAKKM MaTEMaTHYECKHUX
OOBEKTOB, TMOHATHI, OTHOLIEHUA MEXIy HNOHATHAMH, (GOPMYJIMPOBAThH
OTIpe/IeNICHHsI TIOHATUM, YCTAHABIMBATh CYHIECTBEHHBIN MPHU3HAK KIIACCHU(DUKAIINH,
OCHOBaHHUS 1151 0000ILIEHUS U CPAaBHEHUS!, KPUTEPUU IMPOBOIUMOTO aHAJIM3a;

BOCIIPUHUMATh,  (QOPMYIMpPOBaTH U  MNPEOOpPa30BbIBATH  CYXKICHUS:
yTBEPAUTENbHBIE U OTpULATEIbHbIC, €IUHUYHbBIC, YACTHBIC U 00IIHE, YCIOBHBIE;

BBIABJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3U U POTUBOPEUUS
B (bakTax, JTaHHBIX, HAOJIOJEHUSX U YTBEPXKIECHUSX, MpearaTb KpUTepUn IJis
BBISIBJICHUSI 3aKOHOMEPHOCTEW U NPOTUBOPEUY NN,

JIeTaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTWKH, JEIYKTUBHBIX H
VHIYKTHUBHBIX YMO3AaK/IFOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IIPOBOJIMUTH CAMOCTOSITENILHO JIOKA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKICHUN
(mpsiIMBbI€ U OT MPOTUBHOTO), BEICTPAUBATH APTYMEHTAIUIO, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEpPbI, 000CHOBBIBATh COOCTBEHHBIE CYK/IECHUS U BHIBOJIBI;

BBIOMpaTh CMoco0 pemieHus: yueOHOM 3agauu (CpaBHUBAThb HECKOJBKO
BApUAHTOB  pEIICHUS, BBIOWpaTh HaumOoJee TMOAXONAMMNA C  yIETOM
CaMOCTOSITEIILHO BBIIEIIEHHBIX KPUTEPUEB).



ba3oBble ucciea0BaTe1bCKUE 1eMCTBUSA:

UCIIOJB30BaTh BOIMPOCHl KAaK HCCIEAOBATENbCKUA HHCTPYMEHT IIO3HAHMS,
dopmynmupoBaTh  BOMPOCHL,  (UKCHPYIOUIME  NPOTUBOpEYHEe,  Mpodiiemy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOe, (pOpMHpOBaTh TUIOTE3Y, aPTyMEHTHPOBATH
CBOIO TO3ULIMIO, MHEHHE;

IIPOBOAUTH CAMOCTOSITENIHO CIITAHUPOBAHHBIM 3KCIIEPUMEHT, HCCIIEIOBAHHUE
[0 YCTaHOBJICHHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO 0ObEKTa, SBJICHHS, POIIEeCcCa,
BBISIBJICHUIO 3aBUCUMOCTEH MEX1Yy 00bEKTaMHU, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYJIMPOBaTh OOOOILIEHHSI M BBIBOJABI IO pe3yJbTaraM
OpOBEACHHOTO  HAOMIOJIEHUS,  UCCJIEAOBAHUS, OLEHHBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTATOB, BHIBOJOB 1 0000IIIEHUH;

IPOrHO3MPOBATh BO3MOKHOE pPAa3BUTHE TMPOIECCA, @ TaKXKE BBIIBUraTh
NPEANOJIOAKEHHS O €r0 PA3BUTHH B HOBBIX YCJIOBUSIX.

Pabora ¢ unopmanmei:

BBISIBIAATh JA€PUUUTHI MH(OPMALIMY, JAHHBIX, HEOOXOIUMBIX JJI1 OTBETA HA
BOIIPOC U JIJISl pELLEHUS 3a/1a4H;

BbIOMpaTh MHPOPMAIUIO U3 UCTOUHUKOB PA3JIMUHBIX TUIOB, aHATM3UPOBATh,
CUCTEMATU3UPOBaTh W HHTEPHPETUPOBATH HHPOPMAIMIO PA3IUYHBIX BUIOB M
dbopM npeacTaBICHU;

CTPYKTYpHpOBaTh HMH(OpMAINIO, NPEACTABIATh €€ B pa3jMyHbIX (opmax,
WUTIOCTPUPOBATH TPaPUUECKH;

OILICHUBATh Ha/1EKHOCTD uHbopMaluu 1o CaMOCTOATEIbHO
c(hopMyIHpPOBaHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHUBEPCAJIbHBIE YueOHbIe AeiicTBUS

OO0wenue:

BOCTIPMHUMATh U (POPMYIIMPOBATH CYXKIEHUS B COOTBETCTBHHU C YCIOBHUSIMU U
HeNsIMU  OOIIEHUs], SCHO, TOYHO, T'PaMOTHO BBIp@KaTb CBOIO TOUKY 3pEHUS B
YCTHBIX M MUCHMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS MO XOAY pEIICHHs 3a1ayHu,
KOMMEHTHUPOBATH MOJIy4YE€HHBIHN pe3ylbTaT;

B X0l OOCYXKAeHUs 3amaBaTh BOMPOCHI MO CYILECTBY 0OCYXKI1a€MOU TEMBI,
npoOJieMbl, pelaeMoil 3aJaul, BBICKa3blBaTh WJEH, HAllEIEHHbIE Ha TIOHMCK
pEeIleHNs, COTMOCTABISATh CBOU CYXKIACHHUS C CYKISHHSIMH JPYTrUX Y4YaCTHUKOB
nuanora, OOHApy>KUBaTh Pa3lIMdUe M CXOJCTBO IMO3UIMM, B KOPPEKTHOU (dopme
dbopMyIupoBaTh pa3HOIIACHsl, CBOM BO3PAKEHHUS;

NPECTABIATh PE3YIbTAThl PEIICHHs 33JjauM, IKCIIEPUMEHTA, HCCIIeIOBaHMUS,
NPOEKTa, CaMOCTOATENHLHO BBIOMpATh (OpMaT BBICTYIUIEHHS C Y4ETOM 3ajad
Ipe3eHTali U 0COOCHHOCTEH ayTUTOPHH.

PerynsiTuBHble YHMBepCca/IbHbIE yuyeOHbIE Ieiic TBUS



Camoopranmsaunus:

COCTaBJISITh IUIaH, AITOPUTM PEIICHUs 33/1a4u, BEIOUpATh CIIOCOO PEIeHUs C
y4€TOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOYXKHOCTEN, apTyMEHTUPOBATh
U KOPPEKTUPOBATh BApHUAHTHI PEUICHUH ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBIN HHTE/LIEKT:

BJIAJICTh  HABbIKAMU  IO3HABATEIbHOM  peQuiekcMM  Kak  OCO3HaHUs
COBEPILIAEMBIX JEUCTBUI U MBICIUTENBHBIX IPOLECCOB, X PE3YJIbTAaTOB, BIIAJEThH
crocobamMu CaMONpPOBEPKH, CAaMOKOHTDPOJI Mpollecca W pe3yibTara pPELICHHs
MaTeMaTU4YeCKOM 3aJa4u;

NpEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUH 3aJayH,
BHOCUTbh KOPPEKTHUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHbIX,
HalIEHHbIX OIMOOK, BBISIBIICHHBIX TPYAHOCTEN;

OLICHMBAaTh COOTBETCTBUE PE3YJIbTATA LIEIHU U YCIOBUIM, OOBSICHATH MPUUMHBI
JOCTH)KEHUSI UM HEOCTHXKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HaXOAUTh OLIMOKY,
J1aBaTh OLIEHKY NMPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITEJIbHOCTD:

NOHUMAaTh M WCIOJb30BATh MPEUMYILECTBA KOMAHIHON M MHAUBUIYAIbHOMN
paboThl TpU peHIeHWH Y4eOHbIX 3a7a4, MPUHUMATh LENb COBMECTHOM
NEeSITEIbHOCTH, TUIAHUPOBATH OPraHM3alUI0 COBMECTHOM pabOThlL, pacrpeensiTh
BUJbI pabOT, JOTOBAapUBAThCS, OOCYXKIaTh TPOLIECC M pe3yiabTar padoThI,
0000111aTh MHEHHUS HECKOJILKHUX JIFOJICH;

y4acTBOBATh B IPYNNOBBbIX (hopMmax paboThl (0OCYXIEeHUsl, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMBDY UM HHBIE), BBIIOJHATH CBOKO 4YacTh pabOThl U
KOOpPJIMHUPOBATh CBOM JIEUCTBUSL C JAPYTMMH YJICHAMH KOMAaHJbl, OIICHUBATh
Ka4eCTBO CBOETO BKJIA/a B OOIIMH MPOJYKT MO KpUTEPUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJCUCTBUSL.

INPEAMETHBIE PE3YJIbTATbBI

K konmy oOyuenus B 10 kJjacce oOOyHarolMiics TMOJYYUT CJICTYIOLINE
MpeAMETHBIE PE3YbTaThl MO OTIACIBHBIM TeMaM pabodei MporpaMMbl Y4eOHOTO
Kypca «Anrebpa v Hadajia MaTeMaTHIECKOTO aHAIN3ay:

Yuciia ¥ BbIYUCTICHUSA:

CBOOOJHO OTIEPHUPOBATh TMOHATHUSIMHU: PAIMOHAIBHOE YHCJIO, OECKOHEYHAas
nepuoanydeckas JaApoOb, TPOICHTHI, HUPPANMOHAILHOE YHCJIO, MHOXKECTBA
palMOHAIBHBIX Y JEUCTBUTEIBHBIX YUCEN, MOJYJIb JIEMCTBUTEIBHOTO YUCJIA;

OPUMEHATh ApOOM M TIPOIEHTHI JJI1 PEIICHUS TPUKIAAHBIX 3a7ad U3
pa3JIMYHBIX OTPACJICV 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSTh TTPUOJIMKEHHBIC BEITUCIICHNS, TIPABUIa OKPYTJICHUSI, IPUKUIKY H
OLICHKY p€3yJIbTaTa BBIYKUCIICHUN;



CBOOOJHO OIEPUPOBATH IMOHATHEM: CTENEHb C LEIBIM IOKa3aTeleM,
UCII0JIb30BaTh MOAXOASAIIYI0 (OpMY 3aMUCH JEHCTBUTEIbHBIX YUCEN JIS1 PELCHHUs
IIPAKTUYECKUX 3a/1a4 U NPEIACTABJICHMS JaHHBIX;

cBOOOJIHO OIEPUPOBATh MOHITHEM: apU(PMETHUECKHI KOPEHb HATypalbHOMN
CTEIICHU;

CBOOOJTHO OTIEpUPOBATH MOHSITHEM: CTENEHD C PAlIMOHAIBHBIM [IOKA3aTEJIEM;

cBOOOJHO OMeEpUpOBaTh MOHATUSIMH: JIOTapupM 4YHUCNA, JECATUYHBIE H
HaTypaJibHbIE JIOTapU(PMBI;

CBOOOJHO ONEPUPOBATH MOHATUAMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHUCJIOBOTO APTyMEHTA;

ONIEPUPOBATh TNMOHATUSAMM: APKCUHYC, aPKKOCUHYC M apKTaHI'E€HC YHCIJIOBOTO
apryMeEHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATh MOHATHSAMU: TOXKAECTBO, YpPaBHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHHSI U YPABHEHUS -CJICCTBHS, PaBHOCUJIbHBIC HEPABEHCTBA,

OPUMEHATh PaA3JIMYHbIE METOAbl PEUICHUS pPAalMOHAJIBHBIX M JAPOOHO-
pAaLMOHATBHBIX YPAaBHEHMW, NPHUMEHSITh METOJ WHTEPBAIOB [JISl PEIICHUS
HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUAMHU: MHOTOWIEH OT OAHOM MEpEeMEHHOM,
MHOTOWIEH C UEIbIMU KO3(PPHUIMEHTaMU, KOPHU MHOTOYJIEHA, MPUMEHSTh
JIEJICHHE MHOTOYJIEHA HA MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera
JUISL pELLICHUS 3a7a4;

CBOOOJHO OMEpUpPOBaTh MOHATUAMH: CHCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpula, OINPENENMTEIb MaTpUlbl 2 X 2 U €ro TIeOMETPUYECKUH CMBICT,
WCIIOJIb30BATh CBOWCTBA ONpPENENUTeNst 2 X 2 1yl BbIYMCICHHUS €ro 3HAYCHMS,
IIPUMEHATh OIPENEIUTENM Ui PEUICHHUS] CUCTEMbl JIMHEWHBIX YpaBHEHUHU,
MO/JIEIMPOBATh PEAIbHBIE CUTYAUH C IMTOMOIIBI CUCTEMBI JIMHEWHBIX YPaBHEHUMH,
UCCJIEI0BATh TOCTPOCHHBIE MOJEIM C TIOMOUIBIO MATPHULl W OINPEAEIUTENEH,
MHTEPIPETUPOBATH MOJTYYEHHBIN PE3YyIIbTAaT;

UCIIOJb30BaTh CBOMCTBA JIEUCTBHM C KOpHAMHM JJisi MpeoOpa3oBaHUs
BBIPKCHUM;

BBITIOJTHATH MTPEOOPa30BaHUS YUCIOBBIX BBIPKEHUM, COJIEPIKAIMX CTEIEHH C
PalMOHATBHBIM MOKA3aTeNEM;

UCIIOJIb30BATh CBOMCTBa JorapudmoB TUISI npeoOpazoBaHus
JoTapu(PMUIECKUX BBIPAKESHUH;

CBOOOJHO OIEPUPOBATh MOHATUSIMHU: HPPALMOHAIbHbIC, TIOKa3aTeIbHBIE U
Jorapu(pMuuecKre ypaBHEHHs], HAXOAUTh UX PELICHUS C MOMOIIBIO PAaBHOCUIIbHBIX
MEPEXOJI0B WM OCYLIECTBIISISI POBEPKY KOPHEN;



NPUMEHSTh OCHOBHBIE TPUTOHOMETpHIEeCcKUe (HOopMyJbl A TpeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKCHUH;

CBOOOJHO ONEpUPOBATH MOHATHUEM: TPUTOHOMETPUUECKOE YpaBHEHMUE,
OpUMEHSATh HeoOxoAuMble  (GOpMyJbl i PELIeHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHHUIA;

MOJENIMPOBaTh pEAIbHbIE CHUTyallud Ha s3bIKe anreOpbl, COCTaBIATH
BBIP@KEHMS, YpPaBHEHUS, HEPABEHCTBA IO YCJOBUIO 3aladyH, MCCIEI0BATh
MOCTPOEHHBIE MOJIEIU C UCTIONB30BAHMEM arapara aareopsl.

DOyHKUUM U rpapuku:

cBOOOIHO ONIEpUPOBATh MOHATHIMU: (DYHKIMA, CIIOCOOBI 3a1aHusl (DYyHKIINY,
B3aUMHO oOOparHble (yHKUIMU, KoOMMo3uuus ¢yHKUMd, rpaduk GyHKIUH,
BBITIOJIHATH AJIEMEHTApHbIE MpeoOpa3zoBaHus rpadukoB (QyHKIHIL;

CBOOOJHO ONEPUPOBATH MOHATHSIMHU: 00JACTH ONPEAECICHUS U MHOKECTBO
3HaYeHH (PyHKIMU, HY M (QYHKIIMH, TIPOMEXYTKH 3HAKOTIOCTOSTHCTBA,;

cBOOOJIHO ONEpPUPOBATH TOHATUAMH: YETHBIE W HEUETHbIE (YHKIUH,
nepuoudeckre GyHKIUHU, TPOMEKYTKA MOHOTOHHOCTH (PYHKI[UU, MAKCUMYMBI U
MUHUMYMBI (YHKIIUM, HauOOJblllee W HaWMEHbIIee 3HaueHWe (YHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO OTIEpUPOBATh TIOHATHSAMU: CTETICHHAs (PYHKIUS ¢ HATypaIbHBIM U
HEeNbIM TOKa3aresieM, rpapuk CTENeHHOW (YHKIMKA C HATYpaIbHBIM M LEJBIM
nokasareneM, rpaduk KOpHsS N-0il cTeneHu Kak (PyHKUIuU OOpaTHOW CTENEHH C
HaTypaJlbHbIM NOKa3aTeJieM;

OTIEpUPOBATh TOHATUSMHU: JIMHEWHAs, KBaJpaTHYHAs W JPOOHO-IHUHEHHAs
(YHKLMH, BBITIOJTHATH 3JIEMEHTAPHOE HUCCIIEIOBAHNE U TIOCTPOCHUE UX TPaUKOB;

CBOOOJHO ONEPUPOBATH NOHATHUSIMU: TOKazareibHas W Jorapu@muyec Kas
GbyHKIMHM, UX CBOWCTBA M rpaduKH, WUCIOIB30BATh HUX TpaQUKU JJi pELICHHS
YpaBHEHU;

CBOOOJIHO ONEPUPOBATH MOHATUAMHU: TPUTOHOMETPHUYECKA OKPYKHOCTb,
OTIpE/IeNICHNE TPUTOHOMETPUIECKUX (PYHKIMI YUCIIOBOTO apryMEHTa;

UCTOJIb30BaTh Trpapukud  (QYHKIUN JJI1  MCCIEAOBAaHUSA MPOIECCOB U
3aBUCUMOCTEH NPU PEIICHUH 3aJa4 U3 JPYTrux y4eOHbIX MPEIMETOB U pealbHOM
KU3HU, BRIpaXaTh (pOopMyJiaMH 3aBUCIMOCTH MEX]Ty BEJTMUUHAMU,

Havana MmaTeMaTH4eCKOro aHAIM3A:

CBOOOJTHO OIEPUPOBATh MOHATHSAMU: apupMeTHUecKass U TeoMeTpudecKas
nporpeccusi, 06CKOHEUHO YOBIBAOIass TeOMETPUIECKas MPOrpecCcusl, JUHEHHBIA 1
AKCTIOHEHIIUAILHBIN pOCT, OopMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUU ISl PEUICHUS pEeATbHBIX 3a7ad MPUKIATHOTO
XapakTepa,



cBOOO/THO OTIEPUPOBATH IOHATUAMM: TOCIIEIOBATEIbHOCTD, CTIOCOOBI 3aJaHHsI
NOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OTPAaHUYEHHBIE IOCJIEA0BATEILHOCTH,
NOHUMAaTh OCHOBBI 33pOKJICHUS MATEMATUYECKOTO aHalIMW3a Kak aHaiu3a
OECKOHEYHO MaJlbIX;

cBOOOJIHO OMEpUpPOBaTh MOHATUSIMHU: HEMpPEpbIBHbIC (DYHKIMH, TOYKU
paspsiBa rpadguka GyHKIMH, aCUMITOTHI Irpaduka QyHKIUY;

cBOOOIHO OmEepUpOBaTh MOHATHUEM: (YHKILHMS, HEMpPEphIBHAS Ha OTpPE3KE,
NPUMEHSTh CBOMCTBA HEMIPEPHIBHBIX (DYHKIUH JIs pEIIeHHs 3a/1a4;

CBOOOJHO ONEPUPOBATH NOHATHUAMM: MEpBas U BTOpas MPOU3BOIHBIE
¢byHKIMY, KacarenbHas K rpaduky QyHKIHIY;

BBIYUCIISATh MPOU3BOJAHBIE CYMMbI, MPOU3BEACHUS, YACTHOTO M KOMIIO3ULIUU
IBYX (DyHKIUH, 3HATh NPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh F'€OMETPUYECKUA U (PU3MUECKUN CMBICT MPOU3BOIHOU IS
pelieHus 3aaa4.

MHoxkecTBa ¥ JIOTHKA:

CBOOOJHO  OMEpUPOBaTh  MOHATUAMHU: MHOXECTBO, OIEpallMd  Haj
MHOECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar sl OMUCAHUs PeabHbIX
MPOLIECCOB U SIBJIICHU, PU PEILICHUH 3a/1a4 U3 IPYTUX Y4€OHBIX MPEIMETOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: OINPEICICHUE, TEOpEMa, ypaBHEHHE-
CJIEICTBHE, CBOWCTBO MaTeMaTUYeCKOTO O0OBEKTA, TOKA3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHHUS U HEPABEHCTBA.

K koniy oOyuenus B 11 kiacce oOOydHarolMiiCs TMOJYYUT CJICAYIOITIE
NpEIMETHBIE PE3YJIbTAThl MO OTACIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTuYecKOro aHaIu3a:

Yucia 1 BbIYUCICHUA:

CBOOOJHO OMNEPUPOBaTh NOHATUSAMH: HATypalbHOE M II€JI0€ YHCIIO,
MHOKECTBA HATypaJbHBIX W LEIbIX YHCEJ, UCMOJb30BaTh MPU3HAKU JCIMMOCTH
uenbix ynuces, HOJl 1 HOK HarypallbHBIX YMCEIN I PEEeHHs 3a/1a4, IPUMEHATh
anroputm EBxinna;

CBOOOJTHO ONEPUPOBATH TIOHATHEM OCTaTKa [0 MOJYJIO, 3alKChIBATh
HaTypaJibHbIE YKCJIa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OTEPUPOBATH MOHATHSIMU: KOMILIEKCHOE YHCIO U MHOKECTBO
KOMILJICKCHBIX YHCEN, MPEJCTaBIATh KOMIUICKCHBIE YHWCJa B alreOpanyeckod u
TPUTOHOMETPUUECKOU (popMe, BBIMOJIHATH apUPMETUUECKUE OTIEPALMU C HUMHU U
M300pakaTh Ha KOOPIUHATHOM TJIOCKOCTH.

YpaBHeHMsI 1 HEPABEHCTBA:



CBOOOJHO OIEPUPOBaTh MOHATHAMH: HpPpPAlUMOHAIbHBIEC, MOKa3aTelbHbIE U
jgorapu(MuuecKre HEpaBEHCTBA, HAXOAUTh HUX PEHIeHHS C TOMOIIbIO
PaBHOCUJIbHBIX IIEPEXOI0B;

OCYHIECTBIISITh OTOOpP KOpPHEM TMpH PpEIIeHUH TPUTOHOMETPUIECKOTO
YpaBHEHUS;

CBOOOJHO ONEPHUPOBATH MOHATUEM TPUTOHOMETPHUECKOE HEPABEHCTRO,
OpUMEHSATh  HeoOxoAumble  (OpPMyJbl i1 PELICHUS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONIEPUPOBATH MOHATHUAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHHI U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOAUTh PEILLICHUS
CHCTEMbI U COBOKYITHOCTEM PalMOHAIBbHBIX, UPPALMOHAIBHBIX, NIOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUN U HEPABEHCTB;

pelaTb palMoHalbHBIE, VppalyOHAJIbHBIE, [I0OKa3aTelbHbIE,
gorapupMUUECKUe U  TPUTOHOMETPUUYECKHE YpPABHEHHUS U  HEPaBEHCTBA,
cozep Kalme MOIYJIU U ITapaMeTphl;

NPUMEHSATH IpapUUECKUe METObI JIJIsl PEIICHUs] YPaBHEHU U HEPABEHCTB, a
TaKKe 33]1a4 ¢ [apaMeTpaMu;

MOJIEIMPOBAaTh peajbHblE CUTyallMM Ha $3bIKE aireOpbl, COCTaBISThH
BBIDQKECHUS, YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBl II0 YCJIOBHIO 3a1a4H,
UCCJIEIOBATh TMOCTPOEHHBIE MOJENIM C UCMOJB30BAaHUEM ammapara aireOpsl,
VHTEPIIPETUPOBATH OJIyYEHHBIN PE3YIIbTaT.

DYHKIMH U IPpAPUKH:

CTPOUTH TIpa@UKu KOMMO3MIMU (PYHKIUH C TOMOLIBIO 3JIEMEHTapHOTO
UCCJIEIOBAHUS M CBOMCTB KOMITO3UIIMH IBYX (DYHKIIHIA;

CTPOUTh TEOMETpUYECKHE O00pa3bl ypaBHEHWH UM  HEPABEHCTB Ha
KOOPJAVHATHOU TJIOCKOCTH;

CBOOOJHO ONEPHUPOBATH MOHATUAMH: TpapUKd TPUTOHOMETPUUECKUX
yHKIwi;

OPUMEHATh (QYHKUMU U1 MOJEIMPOBAHUS U MCCIICAOBAHUS pPeabHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHAIM3A:

WCIIOJIb30BaTh MPOU3BOAHYIO JJIs HUCCIeN0BaHUs (DYHKIIMH HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HAXOJUTh HaWOOJIbIIIEe U HAUMEHbIIIeE 3HAaUCHUs (DYHKIIMU HETIPEpbIBHOW Ha
OTPE3KE;

MCIOJIb30BATh IPOU3BOJHYIO Il HAXOXKJICHWS HAWJIY4IlEro pEIICHUs B
IPUKIAAHBIX, B TOM YWCJIE COLUUAIbHO-DKOHOMHYECKMX, 3axadax, I
OTIpEICNICHUsI CKOPOCTH M YCKOpEHMs TMpoliecca, 3aJdaHHOro Qopmynoit wim
rpapuKoM;



CcBOOOJIHO  OMEpHPOBaTH TMOHATUSAMH: [EpPBOOOpasHas, OMPEACIEHHBIN
UHTErpaj, HAXOJWThb NEPBOOOpA3HBIC SJIEMEHTAPHBIX (PYHKIUN W BBYHUCIATH
uHTerpai no ¢opmyne Herotona-Jleionua;

HAXOJIUTh IUIOIAIN TUIOCKUX (UTYDP U 00BEMBI TEN € TIOMOIIBIO MHTErpaa;

UMETh IMPEACTABICHUE O MAaTeMaTUYeCKOM MOJEIUPOBAHUM Ha NpUMEpE
cocTaBiieHUs AU depeHIaIbHBIX YPaBHEHUI;

peliaTh NMPUKIAJAHBIE 331a4d, B TOM YHCJIE COLMAIBbHO-3KOHOMUYECKOTO U
(bu3nYecKOro Xapakrepa, CpeICTBAMH MaTEMAaTHYECKOTO aHaJIM3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KVTIACC
KoJunuyecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3e/ioB U TeM (¢ poBbIe)
n/n NPOr PAMMBbI Bcero Konrpoanete | Ipakrieckue o0pa3oBare/bHBIC
padoThI padoThl pecypebi
MHO0XeCTBO A€M CTBUTEIIHLHBIX YHCEII.
1 MHorousniensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCcTBA. CHUCTEMBI TMHEUHBIX
YpaBHEHU I
9 Oyuxuuu u rpaduku. CreneHHas QyHKIUs C 12 1
L[EJIBIM ITOKA3aTeIeM
3 Apu pMeTHUYECKU KOPEHBb N-0i CTETICHU. 15 1
HppannonanbHble ypaBHEHUS
4 IlokazarenpHas yHkuus. [lokazarenbHble 10 1
YpaBHEHUS
5 Jlorapudmuueckas QyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuroHomMeTpuyecKkrue BIpaXKEHUS U 99 1
YpaBHEHHUS
[TocnenoBaTenbHOCTH U MPOTPECCHU 10 1
HenpepriBubie gy kunu. [Ipoussoanas 20 1
9 [ToBTOpEeHmMe, 0000IIICHE, CHCTEMATH3AIIHS 5 )
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KNIACC

KoJsnuecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3eJioB U TeM (¢ poBbIe)
n/m MPOr paMMblI Bcero Kontpoaeneie | Ipaxtuieckie oOpa3oBaTe bHbIE
padoThI padoThI
pecypcsbl
1 HccnenoBanvie GyHKIUHA ¢ TOMOIIBIO 29 1
IIPOU3BOTHOM
2 [lepBooOpazHas u MHTErpal 12 1
3 I'paduku TpuroHOMeTpUYECKU X (DYHKIIHH. 14 1
TpuroHomeTprueckre HepaBeHCTBa
4 HppaunoHanbHble, OKa3aTeIbHbIE U o4 1
Jorapy pMuyecKre HepaBeHCTBA
5) KommnekcHsle yncia 10
6 HarypanbHbie u 11e1b1€ yncia 10
Cucrembl parMoHaTbHBIX, HPPAIlMOHATBHBIX
7 MOKa3aTEeNbHBIX U JIOTAPH (PMUUECKUX 12 1
YpaBHEHUM
8 3azauu ¢ mapameTpamu 16 1
9 [ToBTOpeHue, 0000IeHIE, CHCTEMATH3AIUS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I1IO ITPOTPAMME 136 10 0







IHOYPOYHOE INTAHUPOBAHHUE

10 KITACC
KoJsmnuecTrBo yacos DJIeKTPOHHbIE
Ne Hara ¢ poBbIe
n/n Tema ypoxa Bcero Komrrpoapiibie | - Hpakririeckite u3y4yeHusi | oOpa3oBaTeJIbHbIE
padoThI padoThI pecypcnl
1 [[MHOkecTBO, onepariiu HaJ MHOKECTBaMHU 1
U UX CBOICTBa
2 Huarpammel Ditnepa-Benna 1
3 [IpuMeHeHnmne TeopeTHKO-MHOKECTBEHHOTO 1
amnmapara JJis peleHus 3a1a4
Panmonansusie unciia. OOBIKHOBEHHBIE U
4 JECSITUYHBIE IPOOH, POIEHTHI, 1
OeCKOHEYHbIE IEPHOIUYECKUE TPOooH
Panmmonanbshbie yncina. OOBIKHOBEHHBIC U
5 JECATUYHBIE IPOOHU, MTPOICHTHI, 1
OCCKOHEUHBIE TTEPUOIMICCKIE POOH
5 [Tpumenenue apobeit 1 MPOIEHTOB s 1
pelieHus NPUKIAAHBIX 3a/1a4
7 [Tpumenenue apobeit ¥ MPOIEHTOB /IS 1
pelieHus NPUKIAAHBIX 3a/1a4
8 JleicTBuTenbHBIE uncia. ParimonanbHbIC U 1
HppaloHaIbHbIEC YUCTIa
9 Apu pmeTruecKre ornepamnnu ¢ 1
JeWCTBUTEILHBIMU YU CIIAMU
10 Monynb 1eCTBUTEIBHOIO YHCIIA U €T0 1

CBOICTBa




11

[puGnuxEHHBIEC BEHIYUCICHUS, TPaBUIIA
OKpYIJIEHHUsI, TPUKUJKA U OLICHKA
pe3yJibTara BEIYMCIECHU I

12

OCHOBHBIE METO/IbI PEIICHHUS IIEJIBIX U
JIPOOHO-paIMOHAIBHBIX YPABHEHUM U
HEpPaBEHCTB

13

OCHOBHBIEC METO/IbI PEIICHUS I[ETTBIX U
JIpOOHO-paIMOHATBHBIX YPaBHEHUM U
HEPaBEHCTB

14

OcCHOBHBIE METO/IbI PEIICHUS IIENIBIX U
JPOOHO-paIMOHaIbHBIX YPAaBHEHUH U
HEPABEHCTB

15

MHoOro4jeHsl OT OJHON MEPEMEHHOM.
Jlenenne MHOro4J€Ha Ha MHOTOYIEH C
ocratkoM. Teopema besy

16

MHOro4JIeHb! ¢ HEeTbIMU KOA(PUITUEHTAMH.
Teopema Buera

17

Pewenne cucreM IMHENHBIX YpaBHEHUM

18

Pemenne cucreM IMHENHBIX YpaBHEHU

19

Marpuia cucTeMsl JTMHENHBIX YPABHEHUH.
Omnpeaenutens MaTpULbl 2X2, €ro
TeOMETPUYECKUI CMBICII U CBOMCTBA;
BBIYHCIICHUE €TI0 3HAYEHU S

20

OnpenenuTens MaTPUIIBI 2X2, €r0
TreOMETPUYECKHUM CMBICII U CBOMCTBA;
BBIYHCJIEHHE €TI0 3HAUCHU S

21

[IpuMeHeHune onpenenuTens s peleHUs

CUCTEMBI JINHEHWHBIX YPABHEHU




22

Pemenne npukiaaHbIX 3aa4 ¢ IOMO LIBIO
CUCTEMBI JINHEWHBIX YPABHEHU N

23

Pelienune npukiaaHbixX 3aa4 ¢ MOMO IIbIO
CHUCTEMBI JINHEUHBIX YpAaBHEHU I

24

KonTponwsHas padora: "PanimoHanbpHbIe
ypaBHEHHUs U HepaBeHCTBa. CHCTEMBbI
JVHENUHBIX ypaBHEHUH"

25

OyHKIUS, CIOCOObI 3a0aHus (PYHKINH.
B3aumuo ob6parubie ¢y knuu. Kommosumus

by kit

26

I'padux QpyHkuu. DneMeHTapHbIE
npeobpazoBanus rpady KOB (PyHKIIUH

27

Oo0mnacTb ONpCACIICHUSA U MHOXKCCTBO

3HaueHu pynkunn. Hynu ynkunm.
[Ipomexx yTKH 3HAK IMTOCTOSIHCTBA

28

UYérHble 1 HEUETHBIE (PYHKIIUU.
[epuomnueckue ¢pyrkuuu. [Ipomexxyrku
MOHOTOHHOCTH (DyHKIIUH

29

MaxkcuMyMbl U MUHUMYMBI (DYHKIHH.
Haunbonbiee 1 HauMeHbIlIee 3HAUCHUE
(hyH KM HA TPOMEXKYTKE

30

JIuHeiHas, KBagpaTUYHAas U IPOOHO-
AuHeNHas QpyHKuuu

31

DneMeHTapHOe HCCIeJOBaHUE U
MOCTpOEHUE TPAPUKOB 3TUX (YH KU

32

DJIEeMEHTapHOE UCCIEAOBAHNE U
NOCTpOeHUE TPAPUKOB STUX (DyH KM

33

Crernens ¢ LEALIM TOKa3aTeaeM. buHoMm




Herorona

CreneHs ¢ I CJIBIM ITOKA3aTCIICM. bunom

34
HeroTona
Crenennas QyHKUIHS ¢ HATYPaTbHBIM U

35 LeJIBIM noKaszareneM. Eé cBolicTBa U
rpaduk

36 KonTponwsHas padota: "CreneHHas
¢bynkuus. E€ cBolictBa u rpaduk”

37 Apu pMETHUYECKU KOPEHb HATypaJIbHON
CTEIIEHU U €r0 CBOMCTBA

38 Apu pmeTrnuecKkuii KOpeHb HaTypaJibHOMN
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHus UUCIOBBIX BBIPAKEHUM,
coJiepKallMX CTENEHU U KOPHU

40 [IpeoOpazoBaHus YUCIIOBBIX BBIPAXKEHUM,
coJiepKallMX CTENEHU U KOPHU

41 [Ipeobpa3zoBaHUs YHCIOBBIX BRIPAKCHUH,
COJIEpIKAIMX CTETIEHH U KOPHU
Uppaunonansueie ypaBHeHUs1. OCHOBHbIE

42 METO/Ibl PELICHUS UPPALMOHATBHBIX
YpaBHEHU U
Uppanmonansuble ypaBHeHUs. OCHOBHBIE

43 METO/BI PEIICHUS UPPATMOHATBHBIX
YpaBHECHU U
Uppaunonansasie ypaBHeHusi. OCHOBHBIE

44 METO/Ibl PELLIEHU S UPPALIMOHAIBHBIX
YpaBHEHUU

45 PaBHOCHUITBHBIE TTEPEXOABI B PELIEHUHN




HMppalOHAIBHBIX YPAaBHEHUU

PaBHOCHUIIBHBIE ITEPEXOBI B PELICHUU

46 UPpaLMOHAIBHBIX YPaBHEHU I

47 PaBHOCHIIbHBIE TIEPEXObI B PEIICHUH
UppaIMOHAIbHBIX YPaBHEHU

48 PaBHOCHIIBHBIE TIEPEXObI B PEIICHUH
UppaIMOHAIBHBIX YPaBHEHU
CaoiictBa 1 rpadu K KOpHS N-0i CTENeHH

49 KaK (DyHKIIMH OOpaTHOMW CTEIICHU C
HaTypaJIbHBIM MTOKa3aTeJIeM
CgotictBa u rpadu K KOpHS N-0i CTETIEHU

50 KaK QYHKIIMU 0OpaTHOW CTENIECHH C
HaTypaJbHbIM MTOKa3aTeleM
KonTponbhas pabota: "CBolicTBa 1 rpaduk

51 KOpHs N-oii cTenenu. MppatoHaibHbIe
ypaBHEHHUS"

59 CreneHs ¢ pallMOHAIbHBIM [10Ka3aTeIeM U
e€ CBOMCTBA

53 CreneHs ¢ pallMOHAIbHBIM [10KA3aTEIEM U
e€ CBOMCTBA

54 CreneHs ¢ pallMOHATIBHBIM ITOKa3aTeIeM U
e€ cBOMCTBA

55 [loka3zatenpHas QyHKuus, €€ cBOWCTBA U
rpauk

56 Hcnonb3oBanue rpaduka GyHKIUN IS
pelieHus ypaBHECHU N

57 HcnonwzoBanue rpaduka GyHKIUU IS

pelIeHNs ypaBHEHU




[lokazarenbHbie ypaBHEeHHS1. OCHOBHBIE

58 METO/Ibl PeLICHUS TTOKAa3aTEeIbHBIX 1
YpaBHEHU U
Iloka3arenbHble ypaBHeHUs.. OCHOBHBIE

59 METO/BI peIIeHUS MTOKA3aTeIbHBIX 1
YpaBHECHU U
[Tokazarenvubie ypaBHeHUs. OCHOBHBIC

60 METO/JIbl pEILIEHUSI T0Ka3aTEIbHbIX 1
ypaBHEHU U

61 KontponbsHnas pabora: "TlokazaTenpHas 1
¢y kus. [TokazarenbHple ypaBHEHUS"

62 Jlorapudm uncna. CoiictBa norapudma 1

63 Jlorapudm uncna. CoiicTBa jorapudma 1

64 Jlorapudm uncna. CoiicTBa jorapudma 1

65 JlecATHYHBIE U HATypabHbIE JIOTapH (MBI 1

66 JlecATHYHBIE U HATypaIbHBIE JIOTAPH (MBI 1

67 [IpeoOpazoBanue BEIPAKEHUNA, COACPIKAIIM X 1
Jorapu (MBI

68 [peoOpazoBaHue BRIpaKEHUIA, COEPIKALIX 1
Jorapu (Ml

69 [IpeoOpazoBanue BEIpAKEHUNA, COACPIKAIIIM X 1
Jorapu (MBI

20 Jlorapudmuueckast GyHKIHUS, €€ CBOICTBA U 1
rpaduk

7 Jlorapudmuyeckast GyHKUHUS, €€ CBOICTBA U 1
rpaduk
Hcnonb3oBanue rpaduka KU IS

72 1

peIICHUA ypaBHeHI/Iﬁ




Hcnonb3oBanue rpaduka GyHKIUU s

73 pelieHus ypaBHEHU U
Jlorapudmuueckue ypaBHeHUsl. OCHOBHbBIE

74 METOJIbI PEIICHUS JIOTapH PMUUECKUX
YpaBHEHU U
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

75 METO/ bl PEIICHHUS JIOTApH (PMUIECKUX
YpaBHEHUHU
Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE

76 METO/Ibl PELICHUS JIOTapHu PMHUUECKIX
yYpaBHEHU U

7 PaBHOCHIIbHBIE TIEPEXO/BI B PELLICHUU
Jorapu PMUYECKU X YPAaBHEHUM

78 PaBHOCHIIbHBIE TTEPEXO/BI B PEIICHUU
Jorapu PMUYECKA X YPAaBHCHU T

79 KontponbHnas pabora: "Jlorapu pmuueckas
¢yakuus. Jlorapu pmudeckre ypaBHeHHS"

80 CuHyc, KOCHHYC, TAHTEHC U KOTAHTEHC
YK CJIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHTEHC U KOTAHTEHC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCUHYC M apKTaHT€HC
YHCIIOBOTO apryMEHTa

83 ApKCHHYC, apKKOCUHYC M apKTaHT'€HC
YHCJIOBOTO apryMeHTa
Tpuronomerpuyueckas OKpy>KHOCTb,

84 oTpe/eNieHne TPUTOHOMETPHUECKUX

(hyH KM 9MCIOBOTO apryMeHTa




Tpuronomerpuieckasi OKpy>KHOCTb,

85 ompeneaeHue TPUTOHOMETPUUYECKUX 1
(yHKUMH YMCIIOBOTO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUYECKHE (OPM YIIBI 1

87 OcHOBHBIE TPUTOHOMETPHYECKUE (HOPM YIIbI 1

88 OCHOBHBIE TPUTOHOMETPHUECKHUE (HOPM YIIbI 1

89 OCHOBHBIE TPUTOHOMETPHUECKHUE (HOPM YIIbI 1

90 [Ipeobpa3zoBaHue TPUTOHOMETPUUECKUX 1
BBIPAKCHHI

01 [Ipeobpa3zoBaHue TPUTOHOMETPUUECKUX 1
BBIPAKEHUN

92 [IpeoGpazoBaHue TPUTOHOMETPHUUECKHX
BBIPAKECHUI !

93 [IpeoGpazoBaHue TPUTOHOMETPHUUECKHX 1
BBIPAKECHUI

94 Pemenue TpuroHoMeTpUUECK X ypaBHEHU M 1

95 Perienne TpUrOHOMETPUUECKU X YPABHEHU I 1

96 Pemenne TpUroHOMETPUUYECKA X YPABHEHU I 1

97 Pemenne TpUroHOMETPUYECKN X YPABHEHU I 1

98 Pemmenne TpUTOHOMETPUUYECKAX YPAaBHEHU I 1

99 Pemenne TpuroHOMETpUYECKA X YpaBHEHUH 1

100 Pemienre TpUroHOMETPUYECKA X YpaBHECHU N 1
KonTponbHas pabora:

101 "TpuroHOMeTpUYECKUE BHIPAKCHUS 1 1
TPUTOHOMETPUUECKUE YpaBHEHUS"

102 IlocnenoBarenbHOCTH, CIOCOOBI 3aAaHUS 1

nocienoBaTeabHocTer. MeTon




MaTeMaTUYECKOW UHIyKIUHU

thHOTOHHHﬁIIOFpaHquHHBW

103 nocaeaoBarenbHocTy. Mctopus ananuza
OECKOHEYHO MaJIbIX

104 Apu pMeTHyecKas mporpeccus

105 I'eomeTpuueckas nporpeccust

106 BeckoneuHo yObIBaroIasi reo MeTpHIecKast
porpeccus

107 Cymma 6GCKOHG:-IHO yObIBaroIen
reoMeTpUYECKOM Mmporpeccuu

108 JIMHENHBIN U KCTIOH CHLIMAJIbHBINA POCT.
Yucno e. Dopmyrna ClI0XHBIX TPOIEHTOB

109 JIuHEeWHBIN U SKCTTOHEHIIMATBHBIA POCT.
Uucno e. DopMyrna CII0KHBIX IPOLEHTOB

110 HcnonpzoBanue mporpeccuu AJis perieHus
peanbHBIX 33124 MPUKIATHOTO XapaKTepa

11 KonTponwsnas pabdora:
"TlocnenoBaTeNIbHOCTH U TIpOrpeccun’”

112 HenpepriBHbIE PyHKIMU U UX CBOICTBA

113 Touka pa3psiBa. ACHMITOTHI Tpad KOB
(yH K

114 CaoiictBa (pyHKIIMI HEMPEPHIBHBIX HA
OTpe3Ke

115 CaoiictBa (hyHKIIMI HEMPEPHIBHBIX HA
OTpe3Ke

116 Meroa UHTEPBAIOB JJIsl PEILICHUS

HCPABCHCTB




MCTO,Z[ HUHTCPBAJIOB IJId pCHICHU A

117
HEpaBEHCTB

118 Meton MHTEPBAJIOB IS PEIICHUS
HEPaBEHCTB

119 [IpumeHeHmne CBOMCTB HEMPEPHIBHBIX
GbyH KM 1)1 peleHus 3a1a4

120 [IpumeHeHmne CBOICTB HEMPEPHIBHBIX
GbyHKUMH 11 peleHus 3a1a4

121 [lepBas u BTOpast mpon3BoIHbBIC (DYHKITUH

122 OHpCI{CJ‘IeHI/IUe, TEOMETPUYECKU CMBICIT
MTPOM3BOTHOM

123 Onpenenenue, GU3NYECKUNA CMBICTT
MTPOM3BOTHOM

124 YpaBHeHUE KacaTeabHOU K rpapuky
yH Kitum

125 VYpaBHeHUE KacaTeabHOU K rpapuky
yH KUK

126 [Ipon3BoaHbIE AI€MEHTAPHBIX (DYH KU

127 [IpousBoHbIE 351EMEHTapHBIX (YH KM

128 [IpousBoaHast cyMMbl, TPOU3BEACHUS,
YaCTHOTO ¥ KOMITO3HUIINH (PyH KITUH

129 [Ipon3BomHast CyMMBI, IPOU3BEACHNUS,
YaCTHOTO ¥ KOMITO3UIIMH (PyH KNI

130 [Ipon3BomHast CyMMBI, IPOU3BEACHUS,
YaCTHOTO ¥ KOMITO3UIIMH (PyH KU

131 KonTponwsnas padota: "IlpousBoanas"

132 [ToBTOpeHue, 0000ICHHE, CHCTEMATH3AIUS




3HaHui: "YpaBHeHus"
133 [MoBTOpeHue, 0000ImeHHE, CHCTEMATH3AIUS 1
3HaHui: "OyHkuun"
134 HroroBast KoHTposibHas paboTa
135 HroroBas koHTposibHAS paboTa
136 HOBTO?eHHe, 000011IeHHEe, CHCTEMATH3aI[ U 1
3HaHHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NIPOTPAMME




11 KNIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTposbHbie

Bcero
padoThbI

IpakTuyeckue
padoThbI

Jdara
u3y4eHHUst

DJIeKTPOHHBbIE
¢ poBeIe
oOpa3zoBaTreJibHbIE

pecypesbl

IIpumeHeHne npou3BOIHON K
UCCIIeIOBaHUIO (DyHKIUH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHMEe MPOM3BOIHOM K
uccneaoBannuio QyHKIIUHA Ha
MOHOTOHHOCTH U 3KCTp€MYMI)I

[IpumeHeHne Mpou3BOAHOMN K
MCCIIeIOBAaHUIO (PYHKITUN Ha
MOHOTOHHOCTb U SKCTPEMYMBI

IIpumeHeHne Tpou3BOIHOU K
UCClIeIOBaHNIO (DyHKIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpumeHenune npou3BOAHON K
uccneaoBannuio QyHKIIUHA Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpumeHeHne npou3BOIHON K
UCClleIoBaHNI0 (DyHKIMN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxaenue Hau OOJIBIIETO U

HaAnMMCHBIICTO 3HAYCHU A HerepBIBHOfI

(byHKIIMU Ha OTpE3Ke

Haxoxnearne HanOoIbIETO U




HaMMEHBIIETO 3HaYEHUsl HENPEPHIBHON
(GYHKIMH Ha OTpe3Ke

Haxoxnenue HanOobIero u
HAMMEHBILETO 3HAYCHUS HETTPEPBIBHON
(bYHKIIMU Ha OTpE3Ke

10

Haxoxnenne HanOoIpIETO U
HAaWMMEHBLIETO 3HAYCHU S HENPEPBIBHON
(byHKIMU Ha OTpe3Ke

11

HaxoxneHre HauOonpIIETO U
HAaUMEHBIILIETO 3HAYCHUS HEMPEPhIBHOM
(GYHKIIMU Ha OTPE3Ke

12

Haxoxxnenne HanOobIero u
HAMMEHBILETO 3HAYCHUS HETIPEPHIBHON
(byHKIIMU Ha OTpEe3Ke

13

IIpuMeHeHne npou3BOAHON s
HAaxXOKJCHUS HaUJIy4d1leTO PEICHHUS B
HNPUKIAJHBIX 33Jja4ax

14

[IpumeneHnure npou3BOAHOMN ISt
HAXO0XICHUS HaWJIy4dIleTO pEeIICHUs B
MPUKIAAHBIX 33]1a4aX

15

[IpumeneHnune mpou3BOAHOM ISt
OTIPEJICIICHUSI CKOPOCTH U YCKOPCHUS
npoiiecca, 3a1aHHOr0 GOPMYIIOH MK
rpauxkoM

16

[Ipumenenure npon3BOIHOM ISt
ONpENETIEHUs] CKOPOCTU U YCKOPEHUS
npoIiecca, 3aaHHOTO (GOPMYIION HIIH
rpaukoM




17 Kommozunms GhyHKIui

18 Komnosumms ¢pyHkumii

19 Komnosumms GpyHKunii

20 ['eomeTpuyeckue oOpa3sl ypaBHEHUM Ha
KOOPJIMHATHOM MJIOCKOCTH

21 ['eomeTpuyeckue oOpa3sl ypaBHEHUM Ha
KOOPJIMHATHOM MIJIOCKOCTH

99 KontponwHas pabora: "VMccnenoBanue
(byHKIUH ¢ TOMOIIBIO TPOU3BOAHOMN"

93 [TepBooOpazHasi, OCHOBHOE CBOHCTBO
epBOOOpa3HbIX

5 [TepBoOOpa3HbIe IIEMEHTAPHBIX (PYHKIUH.

4 [TpaBuna HaxoXAEHUS IEPBOOOPA3HBIX

o5 IlepBo0oOpazHbIe IIEMEHTAPHBIX (PYHKIUH.
[TpaBuina HaxoXAEHUS IEPBOOOPA3HBIX

26 Wurerpan. ['eomerpuueckuii cMbIC
MHTerpaia
Beruncnienue onpenenéHHOro UHTErpana

27 .
o popmyne Herorona-JleiiOuuia

28 Beruncnienue onpenenéHHOro UHTErpana
no popmyne Hetorona-JleiiOuuma

29 [IpuMeHeHre nHTEeTpaIa sl HaX0 K ICHHS
TIJIOMAICH TNTIOCKU X (UTYP

30 [IpuMeHeHwe nHTeTpaIa sl HaX0KICHHS
00BEMOB TEOMETPUIECKHUX TEIT

31 [Tpumeps! pemennii udhepeHnnamTbHBIX

YpaBHEHUMU




[Tpumeps! pemennii auddepeHnamTbHBIX

32 o
ypaBHEHU I
Marematnyeckoe MOAETHUPOBAHUE

33 PEANBHBIX MPOIIECCOB C ITOMOIIIBIO
b pepeHITnaTbHBIX YpaBHEHHH

34 KonTponsHas padota: "TlepBoobpasnas u
uHTerpan”

35 Tpuronomerpudeckue GyHKIUU, UX
CBOICTBa U rpaduKu

36 Tpuronomerpudeckue GyHKIUU, UX
CBOICTBa U rpaduKu

37 Tpuronomerpuueckue GyHKIUU, UX
CBOICTBa U rpaduKu

38 Tpuronomerpuueckue GyHKIUU, UX
CBOICTBa U rpaduKu

39 Tpuronomerpuueckue GyHKIUU, UX
CBOICTBa U rpaduKu
OT60p KOpHEN TPUTOHOMETPUUECKUX

40 YPaBHEHHH C ITOMOIIIBIO
TPUTOHOMETPHYECKON OKPy)KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

41 YPaBHEHHUU C IOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEW TPUTOHOMETPHUECKUX

42 YpaBHEHHUI C TOMOIIIBIO
TPUTOHOMETPUUYECKOH OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKUX

YPaBHEHHUM C MOMOIIBIO




TPUTOHOMETPUYECKOMN OKPYKHOCTH

PemeHre TpUroHOMETPUYECKU X

44
HEPaBEHCTB

45 Pemenre TpUrOHOMETPUYECKU X
HEPaBEHCTB

16 Perienre TpUroHOMeTpUYECKU X
HEPaBEHCTB

47 Pemenre TpuroHoMeTpuYeCcKu X
HEPaBEHCTB
KonTponbsHas padota: "I'paduku

48 TPUTOHOMETPUYECKUX (PYH KLIHH.
Tpuronomerpuieckue HepaBeHcTBA"

49 OCHOBHBIE METO/IBI PEIICHHUS
MOKa3aTeNIbHBIX HEPAaBEHCTB

50 OCHOBHBIE METOIBI PEIICHUS
MOKa3aTeNIbHBIX HEPAaBEHCTB

51 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeJIbHbI X HEPAaBEHCTB

59 OcCHOBHBIE METO/IbI PEIICHUS
MIOKa3aTeJbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIICHHUS
Jorapy (pMUYECKU X HEPaBEHCTB

54 OCHOBHBIE METO/IbI PEIICHHUS
Jorapu (MUYECKH X HEPaBEHCTB

55 OCHOBHBIE METO/IbI PEIICHHUS
Jorapu pMUYECKH X HEPABEHCTB

56 OCHOBHBIE METO/IbI PEIICHHUS

Jorapu (MUUYECKU X HEPABEHCTB




OcHOBHEIE MCTOJbI PCIICHU S

> UppalMOHANBEHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHUS
UppalMOHAIBHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHUS
UPpaMOHAIBEHBIX HEPABCHCTB
60 OCHOBHBIE METO/IBI PEIICHUS
MppaIMOHATEHBIX HEPABEHCTB
61 ['paduueckue METOABI pelIeHUS
MppaIMOHABHBIX YpaBHEHHH
62 I'paduueckue MeTo bl peIeHUS
UppAIMOHAIBHBIX YPaBHEHUH
63 ['padmueckne METOIBI peIICHUS
ITOKa3aTeIbHbIX YPABHEHU N
64 ['padmyeckne METOIBI peIIeHUs
MOKa3aTeNIbHBIX HEPAaBEHCTB
65 ['pa¢mueckue MeTOIbl peLIeHUs
Jorapy MUYECKU X YPaBHEHUI
66 I'pa¢uueckue METOIbI peIIeHus
Jorapy MUYECKU X HEPABEHCTB
67 I'pa¢uueckue MeTO bl perIeHus
Jorapu MUYECKI X HEPABEHCTB
I'pa¢uueckue MeTO bl perIeHus
68 MOKA3aTEeNLHBIX M JIOTAPH (PMHUECKUX
YpaBHEHU I
['padmueckne MeToabl pemeHUs
69 MOKa3aTeNbHBIX U JIOTAPH (PMUUECKUX

YpaBHEHUMU




70

I'paduaeckue METOIBI peIICHHS
MOKA3aTEeNLHBIX M JIOTAPH PMHUECKUX
HEPaBCHCTB

71

I'paduueckue MeTObI peLICHHS
MOKA3aTEeNLHBIX M JIOTAPH PMUUECKUX
HEpaBEHCTB

72

KonTtponpHas pabora: "MpparuoHanbHble,
MOKa3aTeNbHbIE U JIOTapu (MHYECKUE
HEpaBeHCTBA"

73

Kowmmnekcubie uncna. Anredpanyeckas v
TpUTOHOMETpHYEcKasi (opMbl 3aucu
KOMILJIEKCHOTO YKciia

74

Kommekcubie uncna. Anredpandeckas u
TPUTOHOMETpHYECKast (POPMBI 3aMuCh
KOMIIJIEKCHOTO Yucia

75

Apu pMeTHUEeCKHE OTIepaIiy C
KOMIUIEKCHBIMU YU CIIaMH

76

Apu pMeTHUECKHE OTIepaIiH C
KOMIUIEKCHBIMU YU CITaMH

77

N300pakeHre KOMILJIEKCHBIX YHCE Ha
KOOPJIMHATHOM TIIOCKOCTH

78

N300paxkeHre KOMIIJIEKCHBIX YACEI Ha
KOOPJIMHATHOM MIIOCKOCTH

79

®opmyna Myaspa. Kopau n-oit crenenu
13 KOMILIEKCHOTO YHclia

80

®dopmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO 4HClia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX UM CEJT JJIsA




penieHus GU3NIECKUX U TEOMETPUUECKUX
3a/1a4

KonTponbHas padora: "KommiekcHbie

82 |
ypcia

83 HarypanpHbie u 1ensie yucia

84 HarypanbHbie u 11e1bie ynucia

85 [IpuMeHeHne MPU3HAKOB AETUMOCTH
LIEJIBIX YK CET

86 [IpuMmeHeHne mprU3HaKOB AETUMOCTH
LIEIBIX YK CET

87 [IpuMmeHeHne MprU3HaKOB AETUMOCTH
nenbix yucen: HOJI u HOK

88 [TppMeHeHue TpU3HAKOB JCIIMMOCTH
nenbix uncen: HOJl m HOK

89 [TppMeHeHne TprU3HAKOB JCITMMOCTH
IEJTBIX YU CEJT: OCTATKHU 110 MOYIIIO

90 [IpumMeHeHne Tpru3HaKOB JCIIMMOCTH
I[EJTBIX YHCEIT: OCTATKU 110 MOTYITIO
[TpuMeHeHMEe MPU3HAKOB ACITUMOCTH

91 eJIBIX YHCeNl: anropuT™ EBKIMIA st
peleHus 3a7a4 B 1eJIbIX YHClIaxX

92 KonTponbHas padora: "Teopust mensix
yucen"
CucreMa U COBOKYITHOCTh YPaBHCHUH.

93 PaBHOCHIBHBIE CHCTEMBI M CHCTEMBI-
CIEACTBUS

94 Cucrema 1 COBOKYTHOCTh YPaBHECHHH.

PaBHOCHUIBEHBIE CHCTEMEBI U CHCTEMBI-




CIICACTBH A

95 OCHOBHEIE MCTO/bI PCHICHUA CUCTEM U
COBOKYITHOCTEH pallMOHAJIBHBIX YPAaBHECHUU

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
96 COBOKYITHOCTEN MppallMOHAIIBHBIX
YpaBHEHU I

OCHOBHBIE METOJIBI PEIICHUS CHCTEM U
97 COBOKYITHOCTEH TTOKa3aTeIbHBIX
YPaBHEHU I

OCHOBHBIE METOIBI PEIICHUS CHCTEM H
98 COBOKYITHOCTEH TOKa3aTeIbHBIX
YpaBHEHU

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
99 COBOKYITHOCTEH JIorapy pMUYECKUX
YpaBHEHU I

OcHOBHEIE MCTO/Ibl PCHICHUA CUCTEM U
100 COBOKYITHOCTEH JIoTapy (MHUECKUX

YpaBHEHUU

[IpuMeHeHue cUCTEeM K PEIICHU0
MaTeMaTUYeCKH X 33]1a4 U 3aJa4 U3

101 pa3IUYHBIX 00JaCTe HAyKH U peaIbHOM
KU3HU, UHTCPpHIPETALUA MMOTYIYCHHBIX
pE3yNIBTaTOB

[IpuMeHeHHE CUCTEM K pEIICHUIO
MaTeMaTHYeCKU X 3a/1a4 U 3a]1a4 U3

102 pa3nUyUHbIX 00JIacTell HAYKU U pealibHOM
KU3HU, HHTEPIPETAIMS TOTyIeHHBIX
pE3ynbTaToB




IIprMeHeHNEe HEPABEHCTB K PEIICHUIO
MaTeMaTHUYeCKHU X 3a/1a4 U 3a]1a4 U3

103 Pa3TUYHBIX 00JIACTeH HAYKW U PEabHOM
KU3HU, HHTEPIIPETALMS TOJTyIeHHBIX
pe3yabTaToB
KontponesHas padora: "CucreMsr

104 paluoHaANbHBIX, UpPAIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapy PMUYECKUX
ypaBHEHHMIT"

105 PannonanbsHbIe ypaBHEHUS C IapaMeTpaMu

106 PannonanbsHble HEpaBeHCTBA C
napaMeTpamu

107 PanmonanpHbIE CHCTEMBI C TapaMeTpaMu

108 HppanmonanbHble ypaBHEHUH,
HEPaBEHCTBA C TapaMeTpaMu

109 HppannonanbHble CHCTEMBI €
napaMeTpamu

110 [TokasaTenpHbIC YpaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 [Toxa3aTenpbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C apaMeTpaMu

113 Jlorapupmuueckue cucTeMbl C
napaMeTpamu

114 TpuronomeTprieckre ypaBHEHHUS C
napaMeTpamu

115 TpuronomeTprueckre HepaBeHCTBA C

napaMeTpamu




116

TpUrOHOMETPUYECKUE CUCTEMBI C
napaMeTpamu

117

Iloctpoenue u uccienoBanue
MaTEMATUYECKU X MOJIEIIEH peallbHbIX
CUTyallM} ¢ TOMOIIBIO YPAaBHEHHUM C
rapaMerpamu

118

[TocTpoenue u uccienoBaHue
MaTEeMaTUUYECKU X MOJIETIEN pealIbHbIX
CUTYaIlui ¢ TOMOUIBIO CHCTEM YpaBHEHUMN
C mapamMeTpaMu

119

ITocTpoenue u uccnenoBaHue
MaTeMaTUYECKH X MOJIEIEH peabHbIX
CUTYalluii C TOMOUIBIO CUCTEM YpPaBHEHUI
C rmapameTpaMu

120

KontponbsHas pabora: "3agauu ¢
napamerpamu"

121

[ToBTOpenue, 0600IIeHHE,

v

cHUcTeMaTu3alus 3HaHui: "YpaBHEeHUS"

122

[ToBTOpenue, 0600IIEeHNE,

v

cHUCcTeMaTu3alus 3HaHui: "YpaBHEHUS"

123

[ToBTOpEeHme, 0600IIECHNE,
cucremMaru3anus 3HaHui: "YpaBHEHUS.
Cucrembl ypaBHEHUH"

124

[ToBTOpenue, 0600mEeHME,
cucremarusanus 3Hanuii: "HepaBencrea"

125

[ToBTOpenue, 0600ImIeHNME,
cucremarusanus 3Hanuil: "HepaBencrea"

126

[ToBTOpenue, 0600mEeHME,




cucremaru3anus 3Hanuii: "HepaBencra"

[ToBTOpenue, 0600ImEeHNME,

127 cucremaru3anus 3Hanuit: "[IpousBogHas u 1
e€ npumeHeHue"
[ToBTOpEeHME, 000OIICHHE,

128 cucremaru3anus 3Hanuii: "TIpon3BoaHas u 1
e€ npuMeHeHune"
[ToBTOpeHue, 0600IIEH E,

129 cucremarusanus 3Hanuil: "llpousBoanas u 1
e€ npuMeHeHue"
[ToBTOpenue, 0600ImeHHE,

130 cucremarusanus 3Hanuii: "Muterpan u ero 1
npuMeHeHue"

131 [ToBTOpEeHME, 0000IICHNE, 1
cucremaru3anus 3Hanui: "® yHkun"

132 [ToBTOpEeHme, 00o0IIECHNE, 1
cucremaru3anus 3Hanui: "® yukiun"

133 [ToBTOpenue, obodIIECHKE, 1
cucremaru3anus 3Hanui: "® ynukiun"

134 HtoroBast KOHTpOJIbHAS paboTa

135 HroroBast koHTpoJIbHAS paboTa

136 [ToBTOpEeHME, 0000IICHNE, 1
cucTeMaTH3aIus 3HaHui

OBHIEE KOJIMYECTBO YACOBIIO 136 10

[NPOTPAMME







YYEBHO-METOANMYECKOE OBECIIEYEHUME
OBPA3OBATEJIbBHOI'O NIPOLECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI JIJISA YYEHUKA

» Maremaruka. AnreOpa 1 Hadajga MaTeMaTHndeckoro aHanmmsa, 10 kimacc/
Mep3nsk A.I'., Homuposckuii 1. A., [lossskoB B.M.; o penaknuen
[Togonbckoro B.E., OGmiecTBO ¢ OrpaHUdeHHOM OTBETCTBEHHOCTHIO
N3narensckuit nientp « BEHTAHA-T'PA®y»; AkiiioHepHOE 00IIECTBO
«M3narensctBO «IIpocBemnieHne

» Maremaruka. AnreOpa 1 Hauajia MaTeMaTH4ecKoro aHanusa, 11 kiace/
Mepznsik A.I'., Homuposckuii 1. A., [TossskoB B.M.; o penakiuei
[Togonbckoro B.E., O01iecTBO ¢ OrpaHUd€HHOU OTBETCTBEHHOCTHIO

N3 narensckuit ientp « BEHTAHA-T'PA®»; AknimoHepHOE 00IIECTBO

«M3parenbctBO «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

* Maremaruka. Anredpa 1 Hayajia MaTeMaTuieckoro ananmsa, 10 kimacc/
Mep3msik A.I'., Homuposckuii [I.A., ITonsikoB B.M.; o penakuueit
[Togonbckoro B.E., O01iecTBO C OrpaHUd€HHOM OTBETCTBEHHOCTHIO

N3 narensckuii ientp « BEHTAHA-T'PA®y»; AknrioHepHOE 00IIIECTBO
«3parensctBo «IIpocBemieHne

Mertonnueckue pekoMeHaanuu K yaeonuky A. I'. Mepamska, 1. A.

Homuposckoro, B. b. ITonsikoBa “Maremaruka: anreOpa u Hauana



MAaTCMaTHYCCKOI0O aHajIn3a, rCOMCTPHA: Anr e6pa U HadaJla MaTEMAaTH4YCCKOIro

aHanmza”’, 2-e uzaaHue, crepeotunnoe, Mockaa, «IIpocsemienuey 2023

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

S Knacc, Bugeoypoku






