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MNOSACHUTEJIBHASA 3AIIUCKA

PabGouas nmporpamma yueOHOTO Kypca «Anredpa U Hayalla MaTeMaTHYECKOTO aHAJIN3a
6azoBoro ypoBHs i ooydaromuxcs 10 —11 kiraccoB pa3padorana Ha ocHoBe DenepanbHOTO
rOCYAapCTBEHHOTO 00pa30oBaTeNIbHOTO CTaHIApTa CPEAHEro 00Iero o0pa3oBaHUs, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TPEOOBAHHMA, MPEIBIBIAEMBIX K MaTeMaTn4ecKoMy 00pa3oBaHuUIO, U
TPaJMIUA POCCUHCKOTO oOpa3oBaHus. Peanmu3zanms mporpamMMbl 00ECHCYMBACT OBJIAJICHUC
KJIIFOUCBBIMH KOMIICTCHIHUAMUA, COCTABJIAOIINMHA OCHOBY JIA CAMOPAa3BUTHUA U HCIIPCPLIBHOT'O
00pa3oBaHMsl, LEJIOCTHOCTh OOIIEKYIBTYPHOTO, JTMYHOCTHOTO M MO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTHU O0YYaIOIIHXCS.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anre6pa u Hadajga MareMaTHYeCKOro aHAIM3a» SBISIETCA OJHUM U3 Hambolee
3HAUUMBIX B MPOTPaMMeE CTapIIeil IIKOJIbI, ITOCKOIBKY, C OIHOW CTOPOHBI, OH 00ecreYnBaeT
MHCTPYMEHTAJIbHYIO 0a3y A M3Y4YEHMsI BCEX €CTECTBEHHO-HAy4HBIX KypCOB, a C JIpyroi
CTOPOHBI, (OPMHUPYET JIOTHYECKOe M aOCTPaKTHOE MBIIUICHUE YYalluXCcsi Ha YpPOBHE,
HEOOXOIMMOM JIsI OCBOCHUS KYpCOB HH(POPMATHUKH, OOIIIECTBO3HAHMS, HCTOPHH, CJIOBECHOCTH.
B pamMkax naHHOro Kypca ydamiuecs OBJIaJ€BAIOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOMN
HayKH, KoTopasi popMynHupyeT CBOHM JOCTHIKEHHUSI B MaTEMaTHYECKON opMme.

Kypc anredps! u Hauan MaTeMaTHYECKOT0 aHaIM3a 3aKja/IbIBAET OCHOBY JJIsl YCIEIIIHOTO
OBNIAJICHUS] 3aKOHaMU (U3UKU, XUMHUHU, OWOJOTHH, TOHMMAHHUS OCHOBHBIX TEHJCHIUI
HSKOHOMUKH U 00IIECTBEHHOH KH3HH, ITO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX I (PPOBBIX
Y KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HUCII0JIb30BaTh UX B IOBCEIHEBHOM K13HU. B ToXKe
BpeMs OBJIa/IeHHE a0CTPaKTHBIMU U JIOTUYECKU CTPOTUMHU MareMaTH4e€CKUMH KOHCTPYKIUSIMU
pa3BUBAE€T YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTH YTBEPIKICHUS,
HCIIOJIb30BaTh O0OOIIEHHE U KOHKPETH3alUI0, adCTparupoBaHUE U AHAJIOTHUIO, (hOpMUPYET
KpeaTUBHOE M KpUTHYECKOE MbIIIIeHUE. B Xo/e n3yuenus anreOpbl 1 Hauaa MaTeMaTH4eCKOTo
aHaJIM3a B CTaplIeH IIKoJIe yJalluecs MOoay4yaroT HOBBIN OIBIT PELIEHUS MPUKJIAIHBIX 33/]ad,
CaMOCTOSITEJILHOTO TIOCTPOEHMSI MareMaTHYeCKUX MOJAENeH pealbHbIX CHUTyallUd H
UHTEPIpPETAllMM TOJyYEHHBIX pEIICHUH, 3HAKOMSTCS C NpUMEpaMH MaTeMaTUu4eCcKUuX
3aKOHOMEPHOCTEN B MPUPOJE, HAyKe U B HMCKYCCTBE, C BBIJAIOLIUMUCS MareMaTH4eCKUMU
OTKPBITUSIMU U UX aBTOpaMH.

Kypc o0OmnagaeT 3HaunTEIbHBIM BOCIIUTATEIbHBIM MOTEHIINAIOM, KOTOPBIN peain3yeTcst
Kak yepe3 yueOHbI MaTepuas, CocOOCTBYIOLINI (OPMUPOBAHHIO HAYYHOTO MUPOBO33pEHUS,
TaKk W yepe3 cnenuduky ydeOHOW MAeSITeNbHOCTH, TPeOyromel CcamMOCTOSTEIbHOCTH,
aKKypaTHOCTH, MPOJODKUTEIbHOW KOHIIEHTPAllMd BHUMAaHUS U OTBETCTBEHHOCTH 3a
MTOJIy4E€HHBIN pe3yJIbTaT.

B ocHoBe meronuku oOyueHus anreOpe U HadyajaM MaTeMaTHUYeCKOro aHajau3a JIEKUT
JeSITeIbHOCTHBIA IPUHLUIT O0Y4YEHHUS.

Crpykrypa Kkypca «Aunrebpa M Hayajlla MaTeMaTH4YecKOro aHajliu3a» BKIIIOYAET
CIIEIYIOIIUE CO/IEPKATENbHO-METOANYECKHE JIUHUN: «YHucna u BeIYUCIEHUs», «DyHKINN U
rpadukmny, «YpaBHEHMs U HepaBeHCTBa», «Hauana Maremarudeckoro ananusa», «MHoxecTBa
U JIoruKa». Bce 0CHOBHBIE collepKaTelIbHO-METOINYECKHE JIMHUN N3YYal0TCs Ha MPOTSKEHUU
IBYX JieT oOydeHHUs B CTapllel IIKoJie, €CTECTBEHHO JIOMOJHSSA JIpYr ApPyra U MOCTEIEHHO
HACBIIAsICh HOBBIMM TeMaMu M pazienamu. JlaHHBIH Kypc SIBISE€TCS WHTETPaTUBHBIM,
MOCKOJIbKY 00BeAMHSIET B ce0e coJep)KaHUE HECKOJIbKHX MaTeMaTHYeCKHUX JUCIMILIUH:
anredpa, TPUTOHOMETPHSI, MaTEeMaTHUECKHI aHaINU3, TEOPHUsS MHOXKECTB U 1p. [1o Mepe Toro kak
yyalquecsi OBJaJeBaloT BcE€ Oojiee IIMPOKUM MareMaTHMYeCKHM alaparoM, y HHUX
MOCJIEZIOBATENIbHO (OPMUPYETCSI U COBEPUICHCTBYETCSI YMEHHE CTPOUTH MaTeMaTHYECKYIO
MOJIeNIb peaNbHON CUTYalllH, MPUMEHTh 3HaHMsI, TOJyYeHHbIE B Kypce «AureOpa u Havana



MareMaTu4eckoro aHajlu3a», s pEIIeHUS  CaMOCTOSTEIbHO  CPOPMYIHMPOBAHHON
MaTeMaTU4eCKOM 3ajauk, a 3aTEM UHTEPIPETUPOBATh MOTYUEHHbBIN pe3y/bTar.

ConepxarenpHo-MeTOMYeCKass JMHUS «Yuciaa M BBIYMCIEHUS» — 3aBEPILIACT
(bopMHpOBaHUE HABBIKOB HCIIOJIb30BAHHS JCHCTBUTEIBHBIX YHCEN, KOTOpOE ObUIO HAyaTro B
OCHOBHOH 111KoJIe. B cTapiieii mkose ocoboe BHUMaHKE yAeIseTcs (HOPMUPOBAHUIO MTPOYHBIX
BBIUMCIIUTENILHBIX HABBIKOB, BKIIOUAIONIMX B Ce0s UCIOIB30BAaHUE PA3IUYHBIX (POpM 3amucu
NEHUCTBUTENBHOIO YMCIA, YMEHHME PAlUMOHAJIBHO BBIIIOJIHATH JEHCTBUS C HHUMH, JENIaTh
NPUKHUJIKY, OIICHHMBaTh pe3ynbTar. OOydarouiyecss TMONMYyYaloT HABBIKM MPUOIKEHHBIX
BBIYMCIICHUM, BBITIOJHEHUS JCUCTBHI C YHCIIaMU, 3allMCAaHHBIMH B CTAaHJAPTHOH Qopme,
HCIIOJIb30BaHUSI MATEMaTUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKEHUIA.

JIunus «YpaBHEHUS ¥ HEPABEHCTBA» PEaM3yeTCsl Ha MPOTSHKEHUH BCEro OOydeHHUs B
CTapLIeil IIKOJE, MOCKOJIbKY B KaXIOM pasjielie MNporpamMmbl IPEIyCMOTPEHO pELICHHE
COOTBETCTBYIOIIMX 3a7ad. OOydaromuecs: OBIAJAEBAIOT PA3IMYHBIMH METOJAaMH PEIICHUS
LENbIX, pPAlMOHAJBHBIX, HPPAHOHAIBHBIX, IIOKA3aTeNbHBIX, JIOTApU(PMUYECKUX H
TPUTOHOMETPUUYECKUX YpaBHEHMM, HEPAaBEHCTB M HUX cucTteM. llomydyeHHble yMEHUS
UCIONB3YIOTCSl HpPHU  HCCIeN0BaHUMM (YHKIUN C MOMOIIbIO IPOU3BOAHOM, pELIEHUU
MPUKJIAJHBIX 33/1a4 U 3a/1a4 Ha HaXOKJCHUE HauOOIbIINX U HAMMEHbBIINX 3HaYeHUHN (PyHKIUY.
JlanHast coneprkarenbHast IMHUS BKIIIOYAeT B ce0s Takke (POPMUPOBAHNE YMEHUN BBIIIOIHATh
pacuétel mo ¢opmynam, npeoOpa3oBaHMs IENBIX, PANUOHAIBHBIX, HPPAIMOHAIBHBIX H
TPUTOHOMETPHUUECKUX BBIPAKEHUI, @ TAKKE BBIPAKEHUM, COIEPIKALUX CTETIEHU U JIOTapU(PMBI.
bnaromapst m3yueHuro anreOpandyeckoro Marepuajga IPOUCXOAUT JalbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO M aOCTPAaKTHOTO MBIIUICHUS yJamuxcs, (HOPMHUPYIOTCS HABBIKU
JIETyKTUBHBIX PACCY)KICHHH, pabOTBl C CHUMBOJBHBIMH (popMamu, TpPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJE PaBEHCTB W HEpaBEHCTB. AsreOpa mpesaraer
3 PEeKTUBHBIE WHCTPYMEHTHI JJIsI PEIICHHs MPAKTUYECKUX U €CTECTBEHHO-HAYyYHBIX 3ajad,
HaIVISIIHO IEMOHCTPUPYET CBOM BO3MOXHOCTHU KaK 3bIKa HAYKH.

ConeprxarenbHo-MeTou4ecKas TMHUS «QYHKIUU U TpapUKu» TECHO MEPEIIETAETCSI C
JIPYTMMHU JIMHUAMU Kypca, MOCKOJbKY B KaKOM-TO CMbICIE 337a€T IOCIEA0BaTeIbHOCTh
W3ydeHUs Marepuana. V3ydeHuWe CTeNeHHOH, TIOKa3arelbHOU, JIOTapUPMUICCKOH U
TPUTOHOMETPUUECKUX (YHKIIMHA, UX CBONCTB M IpaUKOB, HCMOIb30BaHUE (YHKIUH s
pelleHns 3aJad U3 JAPYrux y4yeOHbIX MPEIMETOB U PEealbHOM JKU3HM TECHO CBA3aHO KakK C
MaTeMaTH4YEeCKUM aHaJIN30M, TaK U C pelIeHHEeM ypaBHEHUH 1 HepaBeHCTB. [Ipu 3Tom Gosbioe
BHHUMaHue yzaensercs (GOpMHUPOBAHUIO YMEHUS BbIpaKaTb (GOpMYIaMH 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMM BEIMYMHAMH, HCCIEAO0BaTh MOIy4YeHHbIE (DPYHKIUHU, CTPOUTh HUX TpapuKu.
Marepuan 3TOM COAEPKATEIBPHOM JIMHUM HALEJIeH Ha pa3BUTUE YMEHUH W HaBBIKOB,
MO3BOJIAIOIIMX BBbIpaXKaTh 3aBUCUMOCTH MEXIy BEJIMYMHAMM B pa3IMuHON (QopMme:
aHAINTUYECKOU, rpaduueckoil u cioBecHOW. Ero wusyueHue crnocoOCTBYeT pa3BUTHIO
QITOPUTMHYECKOTO  MBIIUICHUS, CIHOCOOHOCTH K  OO0OOIIEHHWI0O ¥  KOHKPETH3alluH,
HCIIOJIb30BAaHUIO AHAJIOTHM.

ConeprxarenpbHas 1uHus «Hadana MaTeMaTnyeckoro aHajan3a» Mo3BOJISET CYILIECTBEHHO
pacIIMpUTh KPYT KaK MareMaTHueCKHX, TaK U IPUKIIAIHBIX 3a/1a4, TOCTYIHBIX 00y4aromuMces,
Yy KOTOPBIX MOSIBIIIETCS BO3MOXHOCTD UCCIIEA0BATh U CTPOUTH rpaduku PyHKUUN, OPEaesiaTh
X HauOoOJbIIME W HAMMEHbIIWE 3HAYEHUS, BBIYMCIATH IUIOMATU GUIyp U OOBEMBI Tedl,
HAXOJIUTh CKOPOCTU U YCKOpeHHMs mporieccoB. JlaHHasi copepkareibHasl JIMHUS OTKPHIBAET
HOBBIE BO3MOXXHOCTH IIOCTPOEHHSI MaTeMaTW4YeCKUX MOJENel pealbHbIX CUTYyalui,
HaXOXKJICHHS HaWIY4IlIero pelieHns B IPUKIIAJHBIX, B TOM YHCIIE COLIMATIbHO-9KOHOMHYECKUX,
3ajjayaXx. 3HAKOMCTBO C OCHOBAMM MAareMaTHYeCcKOro aHallu3a CIOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, POPMAIbHO-IOTUYECKOTO U KPEaTUBHOTO MBIIITIEHUS, POPMUPOBAHUIO YMEHUI
pacrmo3HaBaTh MpOSIBIIEHUS 3aKOHOB MaTeMaTuKd B HayKe, TEXHUKE M HCKYCCTBE.
OOyuaroluecss y3HalOT O BBLAAIOIIUXCS PE3Y/IbTarax, MOJYyYEHHBIX B XOAE Pa3BUTHS
MaTeMaTHKU KaK HayKH, U UX aBTOpax.



ConeprxarenbHO-MeTOAMYECKas TUHUS «MHOKECTBa U JIOTHKa» B OCHOBHOM ITOCBALIEHA
9JIEMEHTaM TEOPUU MHOXECTB. T€0peTHKO-MHOKECTBEHHBIE IPEICTABICHUS IPOHU3BIBAIOT
BEChb KypC IIKOJbHOM MaTeMaTWKUM M TIpeajaraloT HaumOosee YHUBEPCAIBHBIM S3BIK,
OOBEIMHAIONIMI BCE pPa3leNbl MareMaTuKu M e€ TPUIOKEHHH, OHHM CBS3bIBAIOT pa3HBIC
MaTeMaTU4eCKUEe JUCLUUIUIMHBI B eauHoe uenoe. Iloatomy BakHO aaTk BO3MOXKHOCTh
LIKOJIBHUKY ITOHMMAaTh TEOPETUKO-MHOKECTBEHHBIM SI3bIK COBPEMEHHOM MareMaTuKu |
HCIIOJIb30BaTh €r0 AJIsl BBIPAXKEHMSI CBOUX MBICIIEH.

B xypce «Anrebpa u Hayasia MaTeMaTHYECKOTO aHAIN3a) IPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTu4ecKoro MOAEIUPOBAHMUSA, KOTOPhIE MPU3BaHbI C(OPMHUPOBATH HABBIKU MOCTPOCHHUS
MOJIEJIEN PEANIbHBIX CUTYAllUH, UCCIEI0BAaHUS 3TUX MOJIEJIEN C TIOMOLIBIO arapara ajreOpsl 1
MaTeMaTU4YECKOr0 aHalIM3a U HHTEPIpETallMM IOJIYYEHHBIX pe3yiabTaroB. Takue 3agaHus
BIJIETEHBl B KaKJbIM U3 paz[esioB IPOrpaMMBbl, MIOCKOJIbKY BECh Marepuaj Kypca LIMpPOKO
UCHOJIB3YETCS JUIsl PELIeHUsl NPUKIAIHBIX 3a1ad. IIpu pemeHun peanabHbIX INPAKTUUECKUX
3ajJad ydaliuecs pa3BUBAIOT HAOMIONATEIbHOCTb, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, MCIOJIB30BaTh AHAJIOTHI0, 0000IIaTh M KOHKPETU3UPOBATh Ipoliemy.
JleaTenbHOCTh 10 (POPMUPOBAHHMIO HABHIKOB PEIICHUS MPHUKIAIHBIX 337ad OPraHu3yeTcs B
IIPOLIECCE U3YUEHMSI BCEX TEM Kypca «Ajredpa U Hadajla MaTeMaTHYeCKOrO aHaIn3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B y4eOHOM TutaHe Ha M3ydYeHHE Kypca anreOphl M Hadal MareMaThdecKoro aHajn3a Ha
0a30BOM ypoBHE O0TBOAHMTCS 2 Yaca B Henenmto B 10 kiacce u 3 vaca B Henemo B 11 kiacce,
BCero 3a JiBa rojga oOyuenust — 170 qacos.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia ¥ BBIYHCICHUSA

Panmonanbssble uncna. OObIKHOBEHHBIE U AECATUYHbIE APOOH, IPOLIEHTHI, OECKOHEUHbIE
nepuoguueckue Apobu. Apudmernueckue oOnepauud ¢ palUOHAJIbHBIMM  YHUCIAMH,
peoOpa3oBaHus YMCIOBBIX BbIpaxeHUH. [IpuMeHeHue npobel U MpPOLEHTOB JUIsl pelIeHus
IIPUKJIAJHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUM U PEAJIBHOM JKU3HH.

JlelicTBuTENbHBIC YnCa. PallMoHanbHbIe M HPPALlMOHANIbHBIE YicIa. ApudmMeTndeckue
OIlepaLuy ¢ IeHCTBUTENBbHBIMU uynciiamMu. [IpubnkEéHHbIe BEIUMCIICHUS, IPAaBUIIa OKPYIVIEHUS,
IIPUKUKA U OLICHKA Pe3yJIbTaTa BEIYUCICHUMN.

Crenensb ¢ niensiM nokasareneM. CranaapTHas Gopma 3anucy AeHCTBUTEIbHOTO YHCIA.
Vcnonb3oBanue mnoaxoAsmieil (Gopmel 3amucu  JEHCTBUTENBHBIX YHCEN JJI  pPELIeHUs
IIPAKTUYECKUX 3a]1a4 U MPEACTABICHUS JaHHBIX.

Apudmernueckuil KopeHb HaTypanbHOH creneHu. [leiictBus ¢ apudmeTrnueckumu
KOPHSIMU HaTypajbHOW CTENCHHU.

CuHyC, KOCUHYC M TaHI'€HC YHCIIOBOTO apryMeHTa. APKCUHYC, ApKKOCUHYC, apKTaHT€HC
YKCJIOBOTO apryMEHTa.

YpaBHeHNs 1 HEPABEHCTBA

ToxxecTBa U TOXXECTBEHHbIE TPe0Opa3oBaHusl.

IIpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BbIpaxeHUH. OCHOBHbIE TPUTOHOMETPUUYECKUE
bopMyIbIL.

VYpaBHeHMe, KopeHb ypaBHeHus. HepaBeHCTBO, pemieHHe HepaBeHCTBAa. Merton
HUHTEPBAJIOB.

Pemienue nenbix U IpoOHO-pallMOHANIBHBIX YPAaBHEHHHM U HEPABEHCTB.

Pemenne nppannoHalbHBIX ypaBHEHUIN U HEPAaBEHCTB.

Perenre TpUroHOMETPUYECKUX YPABHEHUM.

IIpuMeHeHre ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTeMATUYECKUX 3a7a4 U 3a1a4 U3
pa3NUYHbIX 00IacTe HayKH U peabHON KU3HH.

DYyHKUMH U TPaPUKU

OyHkius, crnocobbl 3amanus QyHkuuu. [paduk QyHxnuu. B3anmuHo oOpaTHbIE
GyHKIHH.

O06nacTh onpeeneHus ¥ MHOXKECTBO 3HaueHuH ¢pyHkuuu. Hynu pynkiun. [IpomexxyTku
3HAKOIOCTOSIHCTBA. UETHBIE M HEUETHBIE (PYHKIIHH.

CreneHHas (yHKIUS C HAaTypaJbHBIM U LEJbIM MOKa3areneM. E€ cBoiicTBa u rpadux.
CaoiicTBa 1 rpaduk KOpHs N-0i cTeneHu.

TpuronomeTpuyeckas OKPY)KHOCTb, OIpENEICHUE TPUTOHOMETPUUECKUX (QYHKIUI
YHUCJIOBOIO apryMEHTa.

Hayana mareMaTn4ecKkoro aHajimsa

[TocnenoBarenbHOCTH, CIMOCOOBI  33JaHUs  MOcieAoBareabHOCTel. MOHOTOHHBIE
[IOCJIEI0BATEIBLHOCTH.

Apudmernueckass M TreoMeTpuueckas mporpeccud. beckoHeuHo —yObIBaromas
reomerpuueckas nporpeccust. Cymma 6€CKOHEUHO yObIBaIOIIEH reOMEeTPHUECKON TPOrPECCHH.
dopMyra CI0XKHBIX NPOLICHTOB. M Cronb30BaHUE IPOTPECCUN )T PELLIECHUS PealbHbIX 3a1a4
MIPUKJIAHOTO XapaKTepa.

MHoxecTBa H JIOTHKA

MHokecTBO, onepanny HaJ MHOKecTBaMu. J{narpammel Diinepa—Benna. [Ipumenenune
TEOPETUKO-MHOKECTBEHHOIO ammapara s OIUCaHUs PEAIbHBIX IIPOLIECCOB U SIBICHUM, IIPU
peLIeHUH 3a]1a4 U3 JPYruX y4eOHBIX MPEeIMETOB.

Omnpenenenne, Teopema, CIEICTBUE, JOKA3aTEIbCTBO.



11 KJIACC

Yucia ¥ BBIYHCICHUSA

Harypanbenbie u nenslie yncna. [Ipu3Haky qeIMMOCTH LETIBIX YUCEN.

Crenens ¢ panyoHaIbHbIM NOKa3areneM. CBOMCTBA CTEIICHH.

Jlorapudm uncna. JlecaTnunble U HaTypajabHbIE JIOTapU(MBI.

YpaBHeHHsI M HEPABEHCTBA

IIpeoOpa3oBanue BhIpAXKEHUH, COAEPKALIMX JTOTapU(PMBI.

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPKALIUX CTEIIEHH C PALMOHATIbHBIM [10KAa3aTeJIEM.

IIpymepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazaTenbHbIe YpaBHEHHs U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHs 1 HEPABECHCTBA.

CucreMpl TMHENHBIX ypaBHEHUH. PelleHne npuKkiIagHelX 3a4ad ¢ IOMOIIBIO CHCTEMBI
JINHEMHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne ypaBHEHHM, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX 3a1a4 U
3aJa4 U3 pa3IMyHbIX 00acTel HAyKH U PeabHOM JKU3HH.

DOYyHKUMH U IPaPUKU

Oynkius. [lepuonuueckue ¢yHkuuu. I[IpomMekKyTkn MOHOTOHHOCTH — (YHKLUH.
MaxkcuMyMbl 1 MUHUMYMBI (pyHKIMHU. HambGonblee 1 HauMeHblee 3HaueHUEe (QYHKLIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U IpaUKH.

IToka3arenbHas u Jorapupmuueckas GyHKIUU, UX CBOWCTBA U IpaduKu.

Hcnonb3oBanue rpadukoB GYHKUUHN JUIs pellieHHs] ypaBHEHUN U JIMHEHHBIX CUCTEM.

Hcnonb3oBanue rpaguxoB GyHKIUI A7 UCCIENOBaHUS MPOLECCOB U 3aBUCUMOCTEH,
KOTOpBI€ BOHUKAIOT MPH PELICHUHU 33a4 U3 APYTHX YUeOHBIX MPEIMETOB U peanbHOM KU3HU.

Hayana mareMaTn4ecKoro aHajimsa

HenpepsiBHble QpyHKIIMH. MeToJ] MHTEPBAIOB AJIs pEIIeHUs] HEPABEHCTB.

ITpouzBogHast pyHkumu. ['eomerpudeckuii u GpU3NUECKUA CMBICI TPOU3BOJHOM.

[Tpon3zBoaHbBIE 371€MEHTaPHBIX QYHKIUH. POPMYIIbl HAXO0XKIEHHUS POU3BOIHONW CYMMBI,
MIPOU3BEICHUS M YACTHOTO (DYHKIMH.

[IpumeHeHHe MPOM3BOJHONW K MCCIENOBAaHMIO (YHKIMH HAa MOHOTOHHOCTh U
sKCTpeMyMbl. HaxoxieHne HanOobIIero 1 HaMMEHbIIEro 3Ha4eHus1 PYHKIIUU Ha OTPE3Ke.

[IpuMeHeHne NPOU3BOJHON JUISI HAXOXKACHHUS HAWITYUIIETO PEIICHHUS B IPHUKIAIHBIX
3aJja4yax, JUIsl ONpeieIeHus] CKOPOCTH Mpoliecca, 3a4aHHOT0 (OpMYION MIIH TPapUKOM.

ITepooOpaznas. Tabnuia nepBooOpasHbIX.

WuTerpan, ero reoMeTpudyeckuii u GU3MUECKUi CMBICI. BpluncieHne MHTerpajia o
¢dopmyne Herorona—1JleltoHuna.



IINTAHUPYEMBIE PE3YJIBTATBI

OcBoenne yqe6Horo npeamMeTa «MaremaTuka JOJIDKHO o0ecneuynBaTh JOCTHXKCHHUEC Ha
YPOBHE CPCAHCIO 06IH€FO O6p8,30BaHI/I${ CICAYIOIINUX JMYHOCTHBIX, MCTAIIPEAMCTHBLIX U
IMPECAMETHBIX O6p330BaTCJ'H:HBIX PE3YIBTAaTOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHMS IIPOrpaMMbl yuyeOHOro mpeamera «MaremaTuka
XapaKTEepPU3YIOTCS:

I'paxkaHcKoe BOCIIUTaHUE:

C(OPMHUPOBAHHOCTBIO TPAKIAHCKOM MMO3UIMU OOydarollerocs Kak aKTUBHOIO M
OTBETCTBEHHOTO WIEHA POCCUIICKOro 00IeCTBa, IPEICTaBIEHUEM O MAaTEMAaTHUYECKUX OCHOBAaX
(YHKUMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBIEHUH, MpOLENyp TpakAaHCKOro oOIiecTBa
(BBIOODBI, ONPOCHI U Mp.), YMEHHEM B3aUMOJEHCTBOBATh C COLUAJIBHBIMA WHCTUTYTaMHU B
COOTBETCTBHHM € X (PYHKIUSAMH U HA3HAYECHUEM.

[TarproTHueckoe BOCIIUTaHHE:

C(OPMHUPOBAHHOCTBIO POCCUHCKOM TIpaXJaHCKOM HMAEHTHMYHOCTH, YBaXEHUS K
IOPOIIJIOMY M HACTOAIIEMY POCCHUHCKOM MAaTeMaTHKH, LEHHOCTHBIM OTHOLICHHEM K
JOCTH)KEHUSIM POCCUHCKUMX MaTeMaTHKOB M POCCUICKON MaTeMaTHMYecKOM IIKOJbI, K
UCIOJIb30BAaHUIO 3TUX JOCTHIKEHUH B APYIUX HAyKax, TEXHOJOTHX, chepax SIKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHMSL:

OCO3HAaHMEM JIyXOBHBIX LEHHOCTEH pPOCCHHCKOro Haponaa; c(hopMUPOBAaHHOCTHIO
HPABCTBEHHOI'O CO3HAHMS, OSTUYECKOIO TIOBEIEHUS, CBA3aHHOIO C IMPAKTUYECKUM
IIPUMEHEHUEM JJOCTH)KEHUI HayKH U JIeATEbHOCTBIO YUEHOTO; OCO3HAHUEM JINYHOI'O BKJala
B IIOCTPOEHHUE YCTOHUMBOTO OynyIIero.

DCTeTHYECKOE BOCIIUTAHUE:

JCTETUYECKMM OTHOIIEHHMEM K MHUpY, BKIIOYas HCTETHUKY MaTreMaTH4eCcKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pelIeHHH, pacCyXAeHUil; BOCHPUUMYHMBOCTBIO K
MareMaTH4eCKHM acleKTaM Pa3IM4HbIX BUI0B HCKYCCTBA.

du3n4YeCcKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO YMEHMsI NPUMEHSATh MaTreMaTH4YecKHe 3HaHWs B MHTEpecax
3JJ0pOBOro U 6e30macHOro o0pasza *HU3HU, OTBETCTBEHHOTO OTHOLIEHHSI K CBOEMY 3/10pPOBBIO
(3mopoBoe nuTaHue, cOaNaHCUPOBAHHBIN PEKUM 3aHATUN U OT/bIXa, perynspHas Gpusnueckas
aKTHUBHOCTb);  (DU3MYECKOTO  COBEpIIEHCTBOBAHMS, MNpPHU  3aHATHAX  CIOPTUBHO-
03/I0POBUTENBHOMN AESITEIbHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHEM IIEHHOCTHU TPYIOJIIO0MS; HHTEPECOM K pa3IMyHbIM
cdepam npodeccnoHaIbHOM 1A TETbHOCTH, CBA3aHHBIM C MaTEMaTUKOM U €€ IPUI0KEHUSIMH,
YMEHHEM COBepIIaTh OCO3HAHHBIM BBIOOp Oynymiedl mpodeccun U peaar30BHIBATH
COOCTBEHHBIE JKM3HEHHBIE IUIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K MareMaTu4ecKOMY
00pa30BaHMIO U CAaMOOOPA30BAHUIO HA MPOTSHKEHUN BCEil )KU3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PELICHUH NMPAKTUUYECKUX 3a/1a4 MaTeMaTH4eCKO HalpaBIeHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO SKOJIOTMYECKON KYIBTYpbl, TOHUMAaHUEM BIUSHHS COLMAJIBHO-
SKOHOMMYECKHX IPOLECCOB Ha COCTOSHHUE NMPHUPOJHOW M COLMAIBHOM Cpelbl, OCO3HAHUEM
100aTBbHOTO  XapakTepa JKOJIOTHYECKMX MpolieM; OpHeHTaluell Ha npuUMEHEeHHe
MaTreMaTU4eCKUX 3HAHUU IS peleH s 3a/1ad B 001aCTH OKPYKaIOIIeH Cpeibl, IIaHUPOBAHUS
IIOCTYIIKOB U OLICHKH MX BO3MOYHBIX MOCJIEACTBUN AJI1 OKPY/KAIOLIEN CPEBI.

[lenHOCTH HayYHOTrO IO3HAHUSL:



c(hOpMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH U OOLIECTBEHHOW MPAKTUKU, TIOHUMAHUEM MaTeMaTHYeCKOM HayKu Kak cepbl
YeJI0BeUECKOM AeSITeNIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUMMOCTH JJIs pa3BUTHSI IUBUIIU3AIIHH;
OBJIQJICHHEM $I3bIKOM MAaTE€MaTWKH U MAaTEeMaTU4YeCKOM KyIbTYpOil KaK CpelCTBOM IO3HAHHS
MHpa; TOTOBHOCTBIO OCYILECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO JAESTEIbHOCTh
WHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie  pe3ylbTaThl  OCBOCHHS  MPOTPaMMbl  Y4eOHOrO  mpeaMera
«MareMaTuka» XapaKTepU3YIOTCS OBJAJICHUEM YHHBEPCAIBHBIMUA HO3HAGAMETbHbIMU
OeticmeusiMu,  YHUBEPCAIbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHBIMU
PpecyIamuHbIMU OeUCMBUAMU.

1) Vuusepcanvnvie noznasamenwvmuvle Oeiicmeus, obecneuusarom Gopmuposanue
0a306bIX  KOCHUMUBHBIX ~ NpOYeccos  obyuarowuxcsi (0ceoeHue Memooo8  NO3HAHUS
OKpYJICarowe2o Mupa, NpuUMeHeHue N0SUHeCKUX, UCCIe008amenbCKuX onepayutl, yMeHuil
pabomamo ¢ ungopmayueti).

bazoBsie siornyeckue qeicTBUS:

® BBISIBIISITH U XapaKTEPU30BaTh CYIICCTBCHHBIC IPU3HAKN MaTEMATUYCCKUX OOBEKTOB,
MOHSATUH, OTHOIICHUH MEXIY MOHATUSAMU; (HOPMYIIMPOBATH ONPEACICHUS TOHITUH;
yCTaHABJIMBaTh CYIICCTBEHHBIH TMPH3HAK KJIAacCH(DUKAIMU, OCHOBAHHS IS
0000IIIeHUs ¥ CPABHEHUSI, KPUTEPUH ITPOBOUMOT0 aHAIIN3A;

® BOCIIPUHHUMATh, (POPMYIUPOBATH U TPEOOPA3OBHIBATE CY)KICHUS: YTBEPAUTEIbHBIC U
OTpHIIATEIIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC;

® BBISBISTH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U TPOTUBOpPEYUsS B
(dakTax, MAHHBIX, HAONIONEHUAX U YTBEPXKACHUSAX; Mpeanararb KpPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTUBOPEUHii;

e  JIeNaTh BBIBOABI C UCTIOIH30BAHUEM 3aKOHOB JIOTUKH, TEAYKTUBHBIX U UHAYKTUBHBIX
YMO3aKIIIOYSHHH, YMO3aKITIOUEHHH 110 aHAJIOTUH;

® T[POBOAUTH CAMOCTOSITENILHO JOKa3aTelbCTBA MATEMAaTHUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BBICTPAaNBaTh apryMEHTAIIUIO, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOIBL;

e BBIOMpaTh cHOco0 perieHus y4eOHOU 3amauu (CpaBHHMBATh HECKOIBKO BapUAHTOB
pelieHus, BbIOMparh HauOolee TMOAXOMAMIMA ¢ Y4E€TOM CaMOCTOSATEIHHO
BBIICTICHHBIX KPUTEPHUEB).

bazoBrle nccnenoBarensckue qeiHCTBUS:

® CIIONIb30BaTh BOIMPOCHl KaK HCCIENOBAT€IbCKUNA HWHCTPYMEHT IO3HAHUS;
dbopMynHpoBaTh  BOMPOCH,  (UKCUPYIOIIME  OPOTHBOpEUHe,  MpodIeMmy,
yCTaHaBIUBATh HCKOMOE U JaHHOE, ((OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO
MO3UIINIO, MHEHUE;

® T[POBOAUTH CaMOCTOSITENILHO CIUIAHUPOBAHHBIM HKCIEPUMEHT, HCCIEIOBaHUE TIO0
YCTAHOBJICHHIO OCOOEHHOCTEH MareMaTHueckoro oOBeKTa, SBIEHHs, Mpollecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy O0ObEKTaMH, SBJICHHUSIMH, ITPOLIECCAMU;

® CaMOCTOSATENbHO (HOpMYyITHpOBaTh 00OOIIEHHST W BBIBOABI 1O pe3yabTaraM
NpOBENEHHOTO  HAOMIOAEHWs,  HUCCIENOBAaHUS,  OLIEHUBAaTh  JIOCTOBEPHOCTH
MOJTy4YEHHBIX PE3YJIbTaTOB, BHIBOJIOB M 0000IICHU;

® [IPOTHO3UPOBaTh BO3MOXKHOE pa3BUTHE TMpoIecca, a Takke BBIIBUTATh
MIPEITONIOKEHHS O €T0 PA3BUTUU B HOBBIX YCIOBHUSX.

Pabota ¢ undopmarmeii:

®  BBIBIATH Ae(UIUTH HHGOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETA Ha BOIIPOC U
JUTSL PEIlIeHUs 3aa4u;



2)

BbIOMpaTh MHGOPMAIUI0O W3 HMCTOYHUKOB pPa3jIMYHBIX THIIOB, aHAIU3UPOBATh,
CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh HHPOPMAIINIO PA3IHMUHBIX BUIOB U (popm
MIPE/ICTaBICHHUS,
CTPYKTYpUpOBaTh HH(OpMAIMIO, TPEACTaBIATh €€ B pa3lInyHbIX (Qopmax,
WJUTIOCTPUPOBATH rpapuuecK;
OLICHHMBATh HAAEKHOCTH MHGPOpPMAIMK MO CaMOCTOSATENIbHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

Yuueepcanvnule KOMMYHUKAmMugHbvle Oeticmasus, obecneuusarom

ChOpMUPOBAHHOCb COYUATLHBIX HABLIKOE 00VHAIOUIUXCSL.
OO01enue:

BOCIPUHUMATH U (POPMYIHUPOBATH CYXACHUS B COOTBETCTBUU C YCIIOBUSIMU U LIETSIMU
OOlIeHHUs; SICHO, TOYHO, TPAaMOTHO BBIPAXKaTb CBOIO TOYKY 3PEHUS] B YCTHBIX U
MMMCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS [0 XOAYy pELIeHUs 3ajJaud,
KOMMEHTHUPOBATh MOTYYSHHBIN Pe3yJabTar;

B Xofe OOCYXJEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAE€MOW TEMBI,
po0OIieMBl, perraeMoi 3a7a4u, BEICKa3bIBaTh UJI€H, HAalleJICHHbIC HAa TIOUCK PELICHUS;
COIMOCTABJISITh CBOU CYXKICHHS C CYXKICHUSMHU JAPYTUX YYAaCTHHUKOB JMAJOra,
OoOHapy)KUBaTh pa3jiMuue€ M CXOACTBO TMO3ULUNA; B KOPPEKTHOH Qopme
(dbopMynHpOBaTh Pa3HOIIIACHS, CBOU BO3PAKEHUS;

MIPEJICTABIISITh PE3YJbTAaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIETOBAHMUS, TIPOEKTA;
CaMOCTOSITENIbHO BBIOUPATh (hopMar BBICTYIUICHHS C YUETOM 3aj/lad Mpe3eHTAIuU U
O0COOCHHOCTEH ayIUTOPHUH.

COpr,Z[HI/I‘leCTBOZ

3)

MOHUMATh M MCIOJIb30BaTh NPEUMYIIECTBA KOMAHHON ¥ MHMBUIYaJIbHON pabOThI
OpU pEUIeHuH Y4eOHBIX 3aja4y; NPUHAMATh IEJb COBMECTHOW JESTENbHOCTH,
IUTAHUPOBAaTh OPTaHU3alMI0 COBMECTHOW pabOThI, pacmpeneniTb BUAbl paloT,
JIOTOBapuBaTbcsi, OOCYXKJIaTh MpoOLECC U pe3ynbTarT padoThl; 0000IIaTh MHEHUs
HECKOJIbKHX JIFOZIEH;

y4JacTBOBaTb B TPYHNNOBBIX (opmax paboTsl (0OCyxJeHus, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBIIOIHATH CBOIO YacTh PabOThI U KOOPIUHUPOBATH
CBOM JIEHCTBHS C JPYTUMH WICHAMU KOMaH/Ibl; OLIEHUBATh Kaue€CTBO CBOETO BKJIJA B
o0mMH  MOPOAYKT TO  KPUTEpPUAM,  COHOPMYIHPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICHCTBUS.

Vnueepcanvuvie pezynamuenvie Oeiicmeus, obecneuusaiom Gopmuposanue

CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCTU.

CamMoopranusanus:

COCTaBJIATh IUIaH, AJITOPUTM pEIICHHUs 3a7a4d, BBIOMpATh COCOO peleHus ¢ yuéToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHPOBATh
BapUaHTHI pelIeHul ¢ y4€TOM HOBOM MH(OpMAIIHH.

CaMOKOHTpOJIB:

BJIAJICTh HaBBIKAMHU I[O3HABATENFHONW pe(UIeKCUM KaK OCO3HAHMS COBEpIIAEMBIX
JeUCTBUI M MBICIUTENBHBIX IPOLECCOB, MX PE3YyNbTaToB; BIaJETh CIHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIPOLECCA U PE3YNIbTaTa PelIeHUs] MaTeMaTHueCcKou
3aa4u;

MIPEIBUIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPY PELICHUH 33]]a4ul, BHOCUTh
KOPPEKTHUBBI B ICATEIHHOCTh HA OCHOBE HOBBIX 00OCTOSTENILCTB, JAHHBIX, HAWJICHHBIX
OLIMOOK, BBISIBIEHHBIX TPYAHOCTEHH;

OLIEHUBATh COOTBETCTBHE pe3ylnbTara Ied U YCIOBUSM, OOBSCHATH NPUUYUHBI
JOCTH)KEHUSI WIIM HEIOCTHKEHHUSI PE3YJbTaTOB JEATENbHOCTH, HAXOAUTh OLIMOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATbBI

OcBoenune yueOHOTo Kypca «Anredpa 1 Hayajla MaTeMaTHYECKOTr0 aHaJIN3a» Ha YPOBHE
cpenHero o0Iiero 00pa3oBaHus JOMHKHO 00€CTIeUUBAaTh TOCTHKEHUE CIETYIOIIUX MTPEIMETHBIX
00pa3oBaTeIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucia U BBIYHCICHUSA

OnepupoBarh MOHATUAMH: PALIMOHATIBHOE U JIEHCTBUTEIIBHOE YHUCII0, OOBIKHOBEHHAS U
JeCcSITUYHAsA ApOOb, IPOLIEHTHI.

BbimonHATe apudMeTHuecKkue omnepaluuud ¢ panuoOHAIbHBIMU U J€WCTBUTEIbHBIMU
YHCIIaMH.

BbinonHaTe npuOInKEHHbIE BBIYUCIEHUS, UCIOJIb3Yd IpaBUiIa OKPYIICHMs, AeiaTh
IPUKUJIKY U OLEHKY Pe3yJbTaTa BbIYUCICHUH.

OnepupoBarh NOHATUAMU: CTEIIEHb C LIEJIBIM [T0Ka3aTesIeM; cTaH1apTHas Gopma 3anucu
JeMCTBUTENBHOIO YKCIIa, KOPEHb HATypaJIbHOM CTENEHH; UCIIOJIb30BaTh MOIXOIAILYI0 GopMy
3aMUCH ICUCTBUTEIBHBIX YUCE [Vl PEIIEHUS IPAKTUYECKHX 3a/1a4 U [IPECTABICHUS IaHHBIX.

OnepupoBaTth HNOHATHSMM: CHHYC, KOCMHYC UM TaHICHC IPOU3BOJBHOIO YIVIA;
HCIOJIb30BaTh 3alIUCh IPOM3BOJILHOTO YITIa 4epe3 0OpaTHbIe TPUTOHOMETpUYEeCKHe (PYyHKIIHH.

YpaBHeHNs 1 HEPABEHCTBA

OnepupoBarh MOHATUAMU: TOXKJIECTBO, ypaBHEHHE, HEPABEHCTBO; 11€J10€, PallMOHAIbHOE,
UppaloHalbHOE YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BeimonuATe  npeoOpa3oBaHMs ~ TPUTOHOMETPUYECKMX  BBIP@KEHUM W peliarb
TPUTOHOMETPUYECKUE YPABHEHHUS.

BeinonssATe npeoOpazoBaHus LENbIX, PALMOHATIBHBIX U HUPPALIMOHAIBHBIX BBIPAXKEHUH
U pelarb OCHOBHBIE THUIBI LENbIX, PALMOHAJIBHBIX WM MPPALMOHANBHBIX YpaBHEHUH U
HEpPaBEHCTB.

[TpuMeHATH ypaBHEHHS U HEPABEHCTBA JJIs PELLICHHUsI MaTeMaTH4eCKHX 3a/1a4 U 3a71a4 U3
pa3nUYHbIX 001acTe HayKH U peabHON JKU3HH.

MopnenupoBaTh peajibHble CHTyallud Ha S3blKe aireOpbl, COCTABIATH BBIPAXKEHUS,
ypaBHEHMs, HEpAaBEHCTBAa IO YCJOBUIO 3aJadM, HCCIEN0BaTh IOCTPOEHHBIE MOJAEIH C
UCIOJIb30BaHUEM arIapara aareopsl.

DYyHKUMH U TPaPUKU

OnepupoBarth MHOHATHAMU: (yHKIMSA, CHOCOOBl 3agaHus  (QyHKIHMH, 001acTh
OIpeJeNIeHUs] U MHOXECTBO 3HAaueHMH (QyHKIMM, rpaduk (QyHKIUH, B3aUMHO OOpaTHBIE
GbyHKIHH.

OnepupoBarh MOHATHSIMHU: YETHOCTh M HEUYETHOCTh (QYHKUMHU, HYIH (YHKLUH,
MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBarh rpaduku GyHKIUHN U1 pelieHus ypaBHEHUH.

Ctpouth 1 yuTaTh rpaduKu JMHEHHON (QYHKINU, KBaAPATUIHON (YHKIIUH, CTEICHHOM
(YHKIMY C LENBIM [TOKa3aTesIeM.

Hcnonb3oBarh rpaduku GyHKIUH A MCCIIENOBaHUS MPOLIECCOB M 3aBUCUMOCTEH Mpu
peleHny 3a7a4 U3 JAPYTuX yueOHBIX MPEJAMETOB M PeabHON JKU3HU; BBIpaXarh GpopMyraamMu
3aBHCUMOCTHU MEXIY BEIMYMHAMHU.

Hauvasa mareMaTH4eCKOro aHaJIM3a

OnepupoBarh MOHATHAMHU: TOCIIEI0BATENLHOCTD, apupMeTHIeCcKas U TeoMeTprudecKas
MIPOrPECCHH.

OnepupoBarh TOHATHAMU: OECKOHEYHO YOBIBAIOIIas TeOMETpHUYECcKas Mporpeccus,
CymMMa OECKOHEYHO YOBbIBarOILEl reOMeTpHUECKON MPOrPECCHH.

3amaBarh MOCIE0BATEIFHOCTH PAa3IMUYHBIMU CIIOCOOAMH.



Hcrnonb30BaTh CBOMCTBA MOCIEIOBATEIBHOCTEH M IPOTPECCHI JIsI PELISHUST PeaTbHbIX
3a/1a4 MPUKIIATHOTO XapaKTepa.

MHo:KecTBA M JJOTHKA

OrnepupoBarh MOHATUSIMU: MHOXKECTBO, ONIEpaIlUy HaJ MHOXKECTBAMH.

Hcnonb30BaTh  TEOPETHKO-MHOXKECTBEHHBIM —ammapar i ONHCAHUS  peajbHBIX
MIPOIICCCOB | SIBJICHUH, MPU PEIICHHUH 3a7a4 U3 IPYTHX YYEOHBIX MPEIMETOB.

OnepupoBarh MOHATUSMHU: OIIPEACICHNE, TEOpEMa, CIEICTBHE, T0KA3aTeIbCTBO.

11 KJIACC

Yuciia 1 BBIYMCICHUS

OnepupoBare MOHATHUSMH: HATypajbHOE, LEJI0€ YKCIIO; HCIOIb30BaTh IPU3HAKU
JEIMMOCTH LIEJIBIX YHCE, PAa3JIOKEHUE YUCIIA HA IPOCThIE MHOKUTENM JJI PEIICHUS 3a/1au.

OnepupoBarh MOHATUEM: CTENIEHb C PAllMOHAIBHBIM [10KA3aTeIIEM.

OnepupoBars NOHATUAMU: Jorapudm yucia, I1eCITUYHBIE U HATypajbHbIE JOrapu(MBbIL.

YpaBHeHNsS 1 HEPABEHCTBA

[IpuMmeHsTh CBOMCTBa CTENmEHW [UIsl MPEoOpa3oBaHUS BBIPAXKEHHM; ONEPUPOBATH
MOHATUSAMM: TIOKA3aTeIbHOE YpPAaBHEHHE M HEPABEHCTBO; pELIaTh OCHOBHBIE THIIbI
M0KAa3aTeJIbHbIX YPABHEHUN U HEPABEHCTB.

BoimonHsATe mpeoOpa3oBaHusl BBIPAKEHUH, COIEpXKAIIUX JOTapu(Mbl; ONEPUPOBATH
MOHATHSIMH: JIoTapu(MHUUECKOe YpaBHEHHE M HEPaBEHCTBO; pEIIaTh OCHOBHBIE THIIbI
norapuMUUECKHX ypaBHEHUN U HEPABEHCTB.

Haxoauts penienns npocTelmx TpPUroHOMETPUUECKUX HEPABEHCTB.

OnepupoBarh NOHATUSIMH: CUCTEMA JINHEWHBIX YPABHEHUH U €€ pelIeHUE; UCII0JIb30BAaTh
CUCTEMY JINHEWHBIX YPAaBHEHUU JIJISl pELLICHUs IPAKTUYECKUX 3ajay.

Haxonuts pemenus npoCTENINX CUCTEM U COBOKYITHOCTEN PAllMOHAJIBHBIX YPABHEHUHN
Y HEPaBEHCTB.

MogenupoBaTh peanbHble CUTYallMd Ha SI3bIKE aireOpbl, COCTaBIATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 33]1a4U, UCCIIEI0BATH IIOCTPOCHHBIE MOAEIN
C MCTIOJIb30BAHUEM afrapara ajareopsl.

DYyHKUMH U TPaPUKU

OnepupoBaTh TOHITUSIMH: TEpUOAUYECKass (PYHKIHS, MPOMEKYTKHM MOHOTOHHOCTHU
(GYHKIMH, TOYKH SKCTpeMyMa (DYHKIIUHU, HauOoJblllee U HauMeHbIllee 3HaUeHUsT PyHKIIMH Ha
MPOMEXKYTKE; UCTIOIB30BATh UX JUTS MCCTeNOBaHUS (PYHKIIUHU, 3aJaHHON TpaduKOM.

OnepupoBaTh MOHATUSAMHU: TpadUKU  TOKA3aTeNbHOW, JOrapupMUYecKod U
TPUTOHOMETPUUYECKUX (YHKIHMH; u300pakaTh WX HAa KOOPAMHATHOW TMJIOCKOCTH U
HCIIOJIb30BaTh ISl PELICHUS YPABHEHUN U HEPABEHCTB.

N300paxarh Ha KOOPIWHATHOM IUIOCKOCTH TpaUKd JMHEWHBIX YpaBHEHUU U
WCIIOJIb30BaTh UX JUIsl PEUICHUSI CUCTEMBbI JINHEUHBIX YPaBHEHUM.

Hcnonws3oBarh rpaduku QyHKIUN TSI UCCIIEAOBAaHUS MPOILIECCOB U 3aBUCUMOCTEN M3
JPYTUX Y4eOHBIX JUCIUILINH.

Hauajia MaTeMaTH4eCKOI0 aHAIHU3a

OnepupoBaTh TOHSTUSIMU: HENpepbiBHAS QYHKIHS, MPOU3BOAHAS  (YHKIINH,
MCIONF30BaTh TEOMETPUUYECKUNA U (PU3UUECKUN CMBICT TIPOU3BOIHOM JIJIsl pEIICHUS 3a/1au.

HaxonuTe npousBogHbIC dJIEMEHTAPHBIX (YHKIHMA, BBIYUCIATH MPOU3BOTHBIC CYMMBI,
MIPOU3BENICHUSI, YACTHOTO (DYHKITHH.

Hcnonp30BaTh MNPOM3BOIHYIO JJIsi HCCIENOBaHHUS (PYHKIIMM Ha MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSAThH PE3YIBTAThl UCCIEAOBAHUS K TOCTPOCHUIO IPa(UKOB.

Hcnonb3oBaTh MpOU3BOAHYIO JUIsl HAXOXKAEHUS HAWITYUIIIETO PEIICHMS B IPUKIIAIHBIX, B
TOM YHCJIE COLIMATIbHO-D)KOHOMUYECKHUX, 3a1a4ax.



OnepupoBarh MOHATUSIMH: ITEPBOOOPA3HAS U WHTETPAI;, MOHUMATh T€OMETPUUYCCKUN U
(U3HYECKUI CMBICT HHTETpaJia.

HaxonuTs mepBooOpasHble IeMEHTAPHBIX (DYHKIUI; BBIYUCIIATH HHTErPa 1o popmyrie
Herorona—JleliOuuria.

Pemare npuKIIaHbIe 33]1a9M, B TOM YHCIIE COLMATBHO-IKOHOMHYECKOTO U (PU3HYECKOTO
Xapakrepa, CPeCTBAMH MaTEMaTHYCCKOrO aHaJIH3a.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC

Ne
n/
1|

HaumenoBanue pasaesio
U TeM IPOrpaMmbl

Koaun4yecTBO 4acoB

KonTpoiabHbie

Bcero
padoThI

IIpakTHYeckue
padoTsbI

JunekTpoHHbIE (LM pPOBbIE)
o0pa3oBare/ibHbIE Pecypchl

MHoxecTBa
parMoHaNIbHBIX U

1 JECUCTBUTEIBHBIX YUCEIL.
PanmonanbHble ypaBHEHHUS
Y HEPaBEHCTBA

14 1

@YHKIMU U TpadUKHU.
2 Crenens ¢ nensiM
1I0Ka3aTesIeM

ApudpmeTnueckuii KopeHb
N—Oli CTETICHHU.
HppauuroHnanbHble
YPaBHEHHUsI U HEPABEHCTBA

18 1

DopMyinsl
4 Tpuronomerpun. Tpuronom
€TPUUYECKHUE YPABHEHUS

22 1

[TocnenoBarensHOCTH U
POTPECCHU

[ToBTOpenue, 06061ICHHE,
CHCTEMAaTH3allis 3HaHUH

6

OBILIEE KOJIMYECTBO
YACOB TIO ITPOI'PAMME

68 4




11 KJIACC

Ne
n/
n

HaumenoBanue pasaesio
U TeM IPOrpaMMbl

Koaun4decTBo yacoB

Bcero

KonTtpoJbHble
padoThI

IIpakTn4yeckue
padoTbI

DJIeKTpOoHHbIe (1M (ppoBHIE)
o0pa3oBare/ibHbIe pecypchl

CreneHp ¢ parroHaIbHBIM
MOKa3areJieM.

1 [TokazarenpHas QyHKIIHS.
Iloka3arenpHble YpaBHEHUS
Y HEPABEHCTBA

12

Jlorapudmuueckast

5 GyHKLMSL.
Jlorapudmuueckue
YpaBHEHHUS U HEPABEHCTBA

12

Tpuronomerpudeckue
byHKIMY U UX rpaduKu.
Tpuronomerpudeckue
HEPABEHCTBA

IIpousBonHas.
IIpuMeHeHne Npou3BOTHON

24

WHrerpain u ero
IIPUMEHEHUs

6 CucTteMbl ypaBHEHU

12

HarypaneHble u niensie
qucia

[ToBrOpenue, o6o0IIeHHE,
CUCTEeMAaTH3aIns 3HaHUH

18

OBLIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

102




ITIOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KoJsnmuecTBo 4acos
Ne i/m Tema ypoka KonTtpoJubH
Bcero
ble padoThI

1 MHoecTBO, onepanuyu HaJl MHOXeCTBaMU. /luarpammsl 1
Ditnepa—Benna

5 Panmonanshblie unciaa. OObIKHOBEHHBIE U JIECSITUYHBIE IPOOH, 1
MPOICHTHI, 0ECKOHEUHBIE IEPUOJIUECKUE IPOOH

3 Apudmernueckre onepanuu ¢ pairoHaIbHBIMU YUCIIAMH, 1
IpeoOpa30BaHus YUCIOBBIX BHIPAXKEHUIN

4 [Tpumenenue apoOGeit u HPOLEHTOB JULS PEICHIs IPUKIA/IHbIX 1
3aJ1ad U3 pa3IMYHBIX OTpacieil 3HaHUI U peaJIbHOM JKU3HU

5 [Ipumenenue apodeit u MPOLEHTOB VIS PEIEHNUs PHKIAHBIX 1
3aJa4 U3 pa3IMYHbIX OTpacieil 3HaHUH U peabHOM KU3HU

6 JlerictBuTenbHbIC Yncia. PalimonaabHble M MPpalMOHAJIbHBIC YHCIIA 1

7 Apudmernueckre onepanuu ¢ AeCTBUTEIbHBIMU YUCIAMH 1

8 ToxecTBa U TOXK/IECTBEHHbIE Pe0Opa30BaHUsI 1

9 YpaBHeHME, KOPEHb YPABHEHUS 1

10 HepaBeHCTBO, pelieHre HepaBEeHCTBA 1

11 Meron nHTEpBAIOB 1

12 Pemenue nenbix u ApoOHO-paIlMOHATBHBIX YPABHEHHUH U 1
HEPaBEHCTB
Konumponvnas paooma no meme ""Muosicecmea payuonanvHvix u

13 oeiicmeumenvuuix yucen. Payuonanvuvle ypasnenusa u 1 1
Hepagencmas'

14 [TpubnuxEHHBIE BEIYUCICHUS, [paBiIa OKPYIIEHHS, IPUKHIKA 1 1
OIIEHKA pe3ynbTara BhIYUCIECHUN

15 OyHK1MS, coco0bl 3a/1aHus GyHKIMU. B3aumMHO oOpaTHbie 1
byHKIIH

16 I'paduk ¢pynkuuu. O6macTh onpeneneHuss 1 MHOXKECTBO 3HAYCHU 1
¢bysakumn. Hynu @ynkuuun. IIpomexxyTku 3HaKONOCTOSIHCTBA

17 UeErHbie 1 HEUETHBIC DYHKIIUU 1

18 CTE:neHL ¢ 1enbIM nmokasarenieM. CtanaapTHast popma 3anucu 1
JEMCTBUTEIBLHOIO YKCIIa

19 Vcnonb30BaHue MOAXOASIIEH HopMBbl 3aICH JeHCTBUTENBHBIX 1
qrcell JAJIs pellieHUs] NPaKTUYECKUX 3aja4d U MPEJICTAaBICHUSI TaHHBIX

20 CreneHHas QyHKIHUS ¢ HATypaJIbHBIM U 1I€JIBIM MOoKa3areneM. Eé 1
CBOICTBa U rpauK

21 ApudmeTruecknii KOpeHb HaTypaJbHOM CTENEHU 1

22 ApudmeTruecknii KOpeHb HaTypaJbHOM CTENEHU 1




23

CBoiicTBa apu(METUYECKOTO KOPHS HaTYpaJIbHON CTEICHU

1
24 CBoiicTBa apu(METUYECKOTO KOPHS HATYpaJIbHOM CTEIICHH 1
25 CBoiicTBa apu(METHUIECKOTO KOPHS HATYpaJIbHON CTEIICHU 1
26 JleiicTBus ¢ apu)MeTHUIECKUMU KOPHSIMHU N—OW CTENICHH 1
27 JleiicTBus ¢ apu)MeTHUIECKUMHU KOPHIMHU N—OW CTENICHH 1
28 JleiicTBus ¢ apupMETHUECKUMHI KOPHSIMH N—OM CTETEeHU 1
29 JleiicTBus ¢ apupMETHUECKUMH KOPHSIMH N—OM CTETEeHU 1
30 JleiicTBus ¢ apupMETHUECKIUMH KOPHIMH N—OM CTETEeHU 1
31 Pemenne nppanoHanbHbIX YPABHEHUN U HEPABEHCTB 1
32 Pemenre nppanioHaIbHBIX YpaBHEHUN U HEPABEHCTB 1
33 Pemenne nppanoHanbHbIX YPABHEHUN U HEPABEHCTB 1
34 Penienue nppanoHalbHbIX YpaBHEHUI U HEPABEHCTB 1
35 Perienue nppanoHaJbHbIX YpaBHEHUH U HEPABEHCTB 1
36 CpoiicTBa 1 rpauk KOpHS n-Oi CTENeHH 1
37 CpoiicTBa 1 rpauk KOpHsI N-Oi CTeNeHH 1
38 Kontpouabnasi paéora no teme ""ApudpmMerndeckuii KOpeHb n—oi 1
crenenu. UppanuonajbHble ypaBHeHHs M HepaBeHCTBA''
39 CuHyc, KOCHHYC M TAaHT€HC YHCIIOBOTO apryMeHTa 1
40 CuHHyC, KOCUHYC ¥ TAHT€HC YUCJIOBOTO apryMeHTa 1
41 ApKCHHYC, apKKOCHHYC U apKTAHI'€HC YUCIIOBOTO apryMeHTa 1
42 ApPKCHHYC, apKKOCHHYC U apKTAHI'€HC YHCJIOBOTI'O apryMeHTa 1
43 TpuronomeTpuyeckas OKpy>KHOCTb, OIIPECICHHUE 1
TPUTOHOMETPHUYECKUX (DYHKIIMH YMCIIOBOTO apryMEHTa
44 TpuronomeTpudeckas OKpYy>KHOCTb, OIIpeIeIICHIE 1
TPUTOHOMETPUUYECKUX (DYHKIIMH YHCIOBOTO apryMEHTa
45 OCHOBHbBIE TPUTOHOMETPUUECKHE (HOPMYIIBI 1
46 OCHOBHbBIE TPUTOHOMETpUUECKHE (HOPMYIIBI 1
47 OCHOBHbBIE TPUTOHOMETPUUECKHE (HOPMYIIBI 1
48 OCHOBHbBIE TPUTOHOMETPUUECKHE (HOPMYIIBI 1
49 ITpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpaKEHHH 1
50 ITpeoOpa3oBaHre TPUTOHOMETPUYECKUX BbIpAKEHHH 1
51 ITpeoOpa3oBaHre TPUTOHOMETPUYECKUX BbIpaAKEHHUH 1
52 ITpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpaKEHHUH 1
53 IIpeobpa3oBaHne TPUTOHOMETPHUUECKUX BBIPAKEHUIT 1
o4 Pemenne TpuroHoMeTpuYECKUX ypaBHEHUN 1
55 Pemenne TpuroHoMeTpuYECKUX ypaBHEHUN 1
56 Pemenne TpuroHoMeTpuYECKUX ypaBHEHUN 1
S57 Pemenne TpuroHoMeTprYECKUX ypaBHEHUN 1
58 Pemenne TpuroHoMeTpuYeCKUX ypaBHEHUN 1
59 Pemenne TpuroHoMeTprYECKUX ypaBHEHUN 1




60 KonTponbhas pabota o teme "®opMynbl TPUTOHOMETPUH. 1
TpuronomeTpuyeckue ypaBHeHus "

61 [TocnenoBarenbHOCTH, CIOCOOBI 33aHUS TIOCIE0BATEIBLHOCTEH. 1
MOHOTOHHBIE TIOCTIEIOBATEILHOCTH

62 Apudmerndeckas ¥ reoMmeTpuieckas nporpeccuu. VcmnonszoBanue 1
IIPOrPECCUH AJIsl PEHIEHUs peaslbHbIX 3a7a4 IPUKIIAJHOIO XapaKkTepa

63 beckoneuHo yObIBarolas reomerpudeckas nporpeccus. Cymma 1
0ECKOHEYHO YOBIBAIOIIEH r€OMETPHUECKON MPOTPECCU

64 dopMmyria CIOKHBIX TPOLIEHTOB 1

65 dopmyria CIOKHBIX MTPOIIEHTOB 1

66 O06o001eHue, cucTeMaTH3alys 3HaHui 3a Kypc ajreOpbl 1 Hayal 1
Maremaruyeckoro aHayimsa 10 kiacca

67 HToroBasi KOHTpOIbHAsI paboTa 1

68 O06001enune, cucTeMari3anus 3HaHUHM 332 Kypc aJireOpbl U Havasl 1
Maremaruieckoro aHanusa 10 kiacca

OBUIEE KOJIMYECTBO YACOB 110 [IPO'PAMME 68




11 KJIACC

Koan4yecTBo yacoB

Nen/m | Tema ypoka KonTtpoJuabn
Bcero
ble padoThl
1 CreneHs ¢ pallMOHaIbLHBIM MTOKa3aTeNeM 1
2 CBolicTBa CTENIEHU 1
3 [IpeoOpa3zoBanue BeIpaXKEHU, COAEPKAIIUX 1
pallOHaJIbHbIE CTENIEHH
4 [TpeoOpa3zoBanue BeIpa)XE€HUM, COAEpKALLIUX 1
palfioHaJbHbIEe CTENICHH
5 [IpeoOpa3zoBanue BeIpaXKEHU, COAEPKAIIUX 1
palOHaJIbHbIE CTENIEHH
6 [Toka3arenbHble ypaBHEHHS U HEPABEHCTBA 1
7 [Toka3atenbHble YypaBHEHHS U HEPABEHCTBA 1
8 [Toka3arenbHble ypaBHEHHS U HEPABEHCTBA 1
9 [Toka3arenbHble ypaBHEHHS U HEPABEHCTBA 1
10 [Toka3arenbHble ypaBHEHHS U HEPABEHCTBA 1
11 [TokazarenbHas GyHKIMS, €€ CBOMCTBA U 1
rpaduk
KontponpHas pabora no teme "Cremnens ¢
12 panoHaIbHBIM MoKa3areneM. [lokazarenpHas 1 1
kuust. [lokazarenbHble ypaBHEHUS U
yH 11 y
HepaBeHCTBA"
13 Jlorapudm uncna 1
€CATUYHBIE U HATYPAJIbHBIE JIOTapUPMBI
14 1
15 [TpeoOpa3oBaHue BbIpaXXeHUIl, CoepKaINX 1
jorapu@msl
16 [Ipeobpa3zoBanue BeIpaXXKEHU, COAEPKAIINX 1
norapudmbl
17 [TpeoOpa3oBaHue BbIpaXXeHUIl, CofepKaInX 1
jorapu@msl
18 [IpeoOpa3zoBaHue BeIpaXXKEHU, COAEpKAIIUX 1
norapudmbl
19 Jlorapudmuueckne ypaBHEHHsI 1 HEPABEHCTBA 1
20 Jlorapundmuueckne ypaBHEHHs] 1 HEPABEHCTBA 1
21 Jlorapudmuueckre ypaBHeHHs U HEPaBEHCTBA 1
22 Jlorapudmuueckre ypaBHeHHs U HEPAaBEHCTBA 1
23 Jlorapudmuueckas pyHKIMs, €€ CBOMCTBA U 1
rpadux
24 Jlorapudmuueckas GyHKIHS, €€ CBOMCTBA U 1

rpaduk




Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA

25 1
U rpaduku

26 Tpuronomerpuyeckue GyHKIUU, X CBOHCTBA 1
u rpaduku

27 Tpuronomerpuyeckue GyHKINN, UX CBOHCTBa 1
U rpaduku

28 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA 1
u rpaduku

29 ITpriMepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1

30 ITprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1

31 ITprMepbl TPUrOHOMETPUYECKUX HEPABEHCTB 1

32 ITprMepbl TPUrOHOMETPUYECKUX HEPABEHCTB 1
KonTposbHas pabota 1o teme
"JlorapupmMuueckas QyHKIHS.

33 Jlorapudmuueckue ypaBHEHUs U 1
HepaBeHCTBa. TpuroHoMeTpudecKue KIUHU |

VH

ux rpa¢uku. Tpuronomerpuueckue
HepaBeHcTBa"

34 HenpepeiBHble QyHKITNH 1

35 MeTo HHTEPBAJIOB ISl PEHICHUs] HEPABCHCTB 1

36 MeTo HHTEPBAJIOB ISl PEHICHUs] HEPABCHCTB 1

37 [IponsBognas GyHKINN 1

38 [TponsBognas GyHKINN 1

39 ['eomeTpuueckuii u Gpu3nmIecKuii CMbICT 1
IIPOU3BOJTHON

40 I'eomerpuueckuit 1 Gu3nyecKuii cMbIca 1
MIPOU3BOJIHOM

41 [Tpon3BoaHbIE 371€EMEHTAPHBIX QYHKIIMH 1

42 [Tpon3BoaHbIE 371€EMEHTAPHBIX QYHKIIMH 1

43 [Tpon3BoaHAS CYyMMBI, IPOU3BEICHHUS, 1
Y4aCTHOTO (PYHKIMH

44 [Tpou3BoaHAas CyMMBI, IPOU3BEACHHUS, 1
YacCTHOTO (PYHKITUH

45 [Tpou3BoaHAas CyMMBI, IPOU3BENCHHUS, 1
YaCTHOTO (PYHKITUH

16 [TpuMeHeHne POU3BOIHON K UCCIICIOBAHHIO 1
(GyHKIIMI1 HA MOHOTOHHOCTb U 3KCTPEMYMBI

47 [TpuMeHeHre NPOU3BOAHON K UCCIIEIOBAHHIO 1
(GyHKIMIT HA MOHOTOHHOCTD U 9KCTPEMYMEI

48 [TpuMeHeHne TPOU3BOIHON K HCCIIEIOBAHHIO 1
(byHKIIMI1 HA MOHOTOHHOCTb U 3KCTPEMYMBI

49 ITprMeHeHre TPON3BOIHOM K UCCIEN0BAHUIO 1




(byHKIIMI1 HA MOHOTOHHOCTD U 3KCTPEMYMBI

HaXO)KI[eHI/IC HanOOJIBIIEIO U HAMMCHBIIIETO

50 1
3Ha4YeHUs QYHKIIMN HAa OTPE3Ke

51 Haxoxnenune HanOobIIero 1 HAUMEHBIIETO 1
3Ha4eHUs (PYHKIIMH HA OTPE3Ke

52 Haxoxnenne HanboIbIIero 1 HAMMEHBIIETO 1
3Ha4YeHHs (QYHKIIMU HAa OTPE3Ke

53 Haxoxxnenune HanOosbIIero 1 HAUMEHBIIETO 1
3Ha4eHUs (PYHKIIMH HA OTPE3Ke

54 Haxoxnenue HanboIbIIero 1 HAMMEHBIIETO 1
3Ha4YeHHs (QYHKIIMN HAa OTPE3Ke

55 Haxoxnenrne HanOosbIIero 1 HAUMEHBIIETO 1
3Ha4YeHUs (PYHKIIMH HA OTPE3Ke
[TpumeHeHre TPOU3BOIHOM 11 HAXOXKICHUS

56 HAWTYYIIero peeHus B MPUKIAIHbIX 3a1a4ax, 1
JUTSL OIIPEJICJICHUs] CKOPOCTH Ipoliecca,
3a1aHHoT0 (POPMYIION MK rpaduKoM

57 KontponpHas pabora no teme "[IpousBogHas. 1
IIpumeHneHue npou3BoaHOMN"

58 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX 1

59 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX 1

60 WuTerpan, reoMmeTpudecKuil 1 GU3nIeCcKuit 1
CMBICJI MHTETpaja

61 WuTerpan, reoMeTpuuecKuii 1 GU3nIeCcKuii 1
CMBICTT HHTETpala

62 WuTterpai, reoMeTpuueckuil 1 Gpu3ndecKuii 1
CMBICJI HHTETpaja

63 Brruucnenue nnTerpana mo gopmyse 1
Hrrorona—Jleitbuuia
Beruucnenue nuterpana no gopmyse

64 . 1
Hprorona—JlelibHuna

65 Brruucnenue nnTerpana mo gopmyse 1
Hrrorona—Jleitbnuia

66 Beruucnenue nuterpana no gopmyse 1
Hprorona—JlelioHuna

67 CucreMbl TUHEHHBIX YpaBHEHUH 1

68 CucTeMbl TMHEWHBIX YpaBHEHUH 1

69 Pemrenmne mpukIIaaHbIX 33139 C TIOMOIIBIO 1
CHCTEMBI JINHENHBIX YPAaBHEHUN

70 Perienue npukinagHbIX 3a7a4 ¢ HTOMOIIBIO 1
CHCTEMBI JINHEHBIX YPAaBHEHUI

71 CucTeMbl U COBOKYITHOCTH IEIIBIX, 1

panrOHAJIBHBIX, UPpPpAllMOHAJIbHBIX,




MOKA3aTeNIbHBIX, TOTapUPMHUUECKUX
YpaBHEHUI U HEPABEHCTB

Cucremsl COBOKYITHOCTH LECJIbIX,
panrOHAJIBHBIX, UPPALIMOHAJIBbHBIX,

72 1
II0KA3aTeNIbHBIX, JJOrapu(PMHUUECKUX
YPaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETIBIX,

73 paLMOHANIBHBIX, UPPALIMOHATILHBIX, 1
MIOKA3aTeNIbHBIX, JIOTapUPMHUECKUX
YpaBHEHMI U HEPABEHCTB
CucTteMbl U COBOKYITHOCTH LIEIIBIX,

74 paloHaIbHBIX, HPPALMOHAIIBHBIX, 1
II0KA3aTeNIbHBIX, JJOrapu(PMHUUECKUX
YpaBHEHUI U HEPABEHCTB

75 Hcnonb3oBanue rpadukoB GYHKIUH TS 1
pelLleHNs] ypaBHEHUH U CUCTEM

76 Hcnonb3oBanue rpadukoB GyHKIUH IS 1
pelieHNs ypaBHEHUN U CUCTEM
IIpumeHeHne ypaBHEHUM, CUCTEM U

77 HEPaBEHCTB K PELICHUIO MaTEMaTUYECKUX 1
3a/1a4 ¥ 3ajia4y U3 pa3InyHbIX 00JacTel HayKu U
peabHOM JKU3HU

78 KonTpomnpHas pabora o teme "MHTErpan u ero 1
npuMeHeHus. CucreMbl ypaBHEHUN"

79 HarypasbHble U 11eJIble Ynciia B 33/1a4ax U3 1
peATbHOMN KU3HU

80 HarypanbHble u 1enble uncia B 3a1a4ax 13 1
peabHOM JKU3HU

81 HarypanpHble 1 1en1ble yncna B 3a1a4ax U3 1
peAIbHOMN KU3HU

82 [Tpu3Haky AETMMOCTH LIEIBIX YHCE 1

83 [Tpu3Haky AETMMOCTH LIEIBIX YHCEN 1

84 IIpu3HaKy AEIMMOCTH LEIBIX YUCEI 1

85 [ToBTOpeHue, 06001IeHHE, CUCTEMATHU3AITUS 1
3HAHUU. YpaBHEHUS

86 [ToBTOpenue, 0000IIeHHE, CUCTEMATU3ALINS 1
3HAHUU. YpaBHEHUS

87 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AITIS 1
3HAHUU. YpaBHEHUS

88 [ToBTOpeHue, 0000IIeHHE, CUCTEMATU3AIINS 1
3HaHWI. YpaBHEHUS

89 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AITIS 1
3HAHUU. YpaBHEHUS

90 [ToBTOpenue, 06001IeHEe, CHCTEMAaTH3AIIS 1




3HAHUU. YpaBHEHUS

IToBTOpeHue, 06001IEHNE, CHCTEMAaTU3AIHS

91 - 1
3HaHui. HepaBencTna

92 [ToBrOpenue, 00001IEHHE, CUCTEMATU3ALINS 1
3HaHui. HepaBencTsa

93 [ToBTOpenue, 06001IEHHIE, CHCTEMATH3AIIS 1
3HaHuii. HepaBeHncTaa

94 [ToBrOpenue, 00001IEHHE, CUCTEMATU3ALINS 1
3HaHui. HepaBencTsa

95 [ToBTOpenue, 06001IEHHE, CHCTEMATH3AIIS 1
3HaHuW. CuCTEeMbl ypaBHECHUH

9% [ToBrOpenue, 00001IEHHE, CUCTEMATU3ALINS 1
3HaHUN. CucTeMBbl ypaBHEHUN

97 [ToBTOpenue, 0000IIEHHE, CUCTEMATU3ALINS 1
3HaHuil. DyHKIMH

98 [ToBTOpenue, 0600IIEHHE, CHCTEMATH3AIHS 1
3HaHui. OyHKIMH

99 HToroBas koHTpoIbHAs paboTa 1

100 HToroBas koHTpoIbHAs paboTa 1
O060061eHue, cucreMaTi3anus 3HaHuH 3a Kype

101 anreOpbl ¥ HAYaJl MAaTeMaTHYEeCKOTO aHAIIN3a 1
10-11 xnaccoB
O06o0061eHue, cucreMaTi3aus 3HaHui 3a Kypc

102 anreOpbl ¥ HAYaJl MAaTeMaTHYEeCKOTo aHAIIN3a 1
10-11 xmaccoB

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 652995314667932372014845887876356063299114658558
Bnageney Xapnaxos Mrops AHaToNLEBUY

OeicTevTened C 10.07.2025 no 10.01.2026
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