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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblll Kypc «AnreOpa M Hadaja MaTeMaTHYECKOTIO aHalIM3a» SIBISIETCA
OJIHUM M3 Haubojee 3HAYMMBIX B MIpOrpamMMe CpeaHero oOluiero oopa3oBaHUs,
IIOCKOJIBKY, C OJJHOM CTOpPOHBI, OH 00ECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y i
U3Y4YECHHS] BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (hOpMHUPYET
JIOTUYECKOE M a0CTPAaKTHOE MBIIUICHHE O0YYaIOIUXCsS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATHKH, OOLIECTBO3HAHUSA, UCTOPUH, CIOBECHOCTU U APYTUX
JUCHUIUIMH. B pamMkax maHHOro ydeOHOro Kypca OOydaromiuecsi OBJIaJ€BarOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (GOpMyJIUpyeT CBOU
JOCTHKEHUS B MaTeMaTH4eCcKon (opMme.

VY4eOHbIl Kypc anreOpsl U Hayajd MaTEMaTHYECKOro aHalu3a 3aKJIaJbIBaeT
OCHOBY [Jisi YCIHENIHOTO OBJIAJICHUs 3aKOHAMU (PU3UKH, XUMUHU, OHOJIOTrHUH,
MOHUMAaHUSI OCHOBHBIX TEHJICHUIUNA Pa3BUTHSA YIKOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHU(MPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIOJIb30BaTh UX Ul JajbHeWIero oOpa3oBaHHUs U B
MOBCEHEBHOM KU3HU. B TO ke BpeMs OBJlaJieHue aOCTPAKTHBIMH M JIOTMYECKH
CTPOTMMHU KOHCTPYKLHUSIMU anreOpsl M MaTeMaTHYeCKOro aHajlu3a pa3BUBAET
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTUHHOCTH, JIOKa3bIBATh
YTBEP)KIEHUS C MOMOUIbI0 MHAYKIUU U PACCYKIaTh AENYKTHBHO, UCIIOJIb30BaTh
000011IeHHEe W KOHKPETH3allMl0, a0CTparupoBaHUE M aHAJIOrUIo, (OPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xoxe usydenus yueObHOro Kypca «Anrebpa W Hadajla MaTeMaTHYECKOTO
aHanu3za» OOydarolIMecs MOJY4YaloT HOBBIA OMNBIT PElIeHHUs NPUKIAJHBIX 3a/ad,
CaMOCTOSITETILHOTO TIOCTPOEHUSI MaTEMaTUUYECKUX MOJIeIell peajbHbIX CHUTYyallui,
UHTEpPIpPETAalid  [OJIyYCHHbIX  pEIIeHWH, 3HAKOMSATCS C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE, HAYKE M HCKYCCTBE, C
BBIIAIOIIUMUCS MATEMAaTUYECKUMHU OTKPBITUSMH U UX aBTOPaAMHU.

VYyeOHbIll Kypc 00JafaeT 3HAYUTENbHBIM BOCIUTATEIBHBIM MOTEHIIMAJIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 y4eOHbI MmaTepuall, CIOCOOCTBYIOITUI
(OpMHUPOBAHUIO HAYYHOI'O MHMPOBO33PEHHS, TaKk M dYepe3 creuupuky ydeOHOM
NEeATeNbHOCTU, TpeOyromied MpOAOKUTEILHON  KOHIICHTpAIlMd  BHHUMAaHUS,
CaMOCTOSITETTLHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a  IOJYYEHHBIH
pe3ynbrar.

B ocHoBe Meroauku oOydeHHs] anredpe M HadyajlaM MaTeMaTH4ecKOro
aHaJIM3a JISKUT JESTENbHOCTHBIN MPUHIIUI 00yUYEHUS.

B crpykType yueOHOoro kypca «Anrebpa M Hauyajga MaTeMaTHYECKOIO
aHaAJIM3a» BBIIEJIEHBI CIENYIOLME COAEPKATENbHO-METOAUYECKNE TUHNN: «Hucna
U BBIUUCIHEHUS», «OyHKIUU U rpaduku», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTEMaTUYECKOro aHaiau3a», «MHOXecTBa U Joruka». Bce 0OCHOBHbIE



COJIEPKATEIbHO-METOANUECKUE JIMHUM HW3Yy4aloTCs Ha TNPOTSDKEHUU JBYX JIET
o0Oy4yeHHs Ha YPOBHE CpeIHEro oOIiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSIS
ApYT Ipyra U MOCTENEHHO HACHINIAsCh HOBBIMH T€MaMU U pasjaenamu. JlaHHBIN
yu4eOHBI KypC SIBJISCTCS WHTETPATUBHBIM, ITOCKOJBKY OOBEIMHSET B cebe
collepkKaHNEe HECKOJIbKUX MAaTeMaTHYeCKHX JUCUMIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHUS, MAaTEMATHUYECKUW aHaIMU3, TEOPUsS MHOXKECTB, MaTeMaTU4YecKas
jgoruka u npyrue. Ilo Mepe Toro kak oOywarouiuecs OBJIaJE€BalOT BcE Oolee
MIMPOKUM MaTEMaTUYECKHM alllapaToM, Y HUX MOCIIeN0BaTENbHO (HOpMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTE€MaTHYECKYl0 MOJIelb peaJbHOMN
CUTYaIliH, MPUMEHITh 3HAHUS, TIOTYYEHHbIE TIPU W3YYCHUH Y4eOHOTO Kypca, IS
pEIIeHUsI CaMOCTOSITETTFHO C(HOPMYITHPOBAHHONW MAaTeMaTUYECKON 3a/laud, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHo-MeToMYecKass JUHUS «Yucia U BBIYMCICHUS» 3aBEpIIACT
(dbopMupoBaHHE HABHIKOB HCIOIH30BAHUS JIEUCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOI'0 001Iero oopazoBanus. Ha ypoBHe cpeaHero odmiero
oOpa3oBanusi oco0oe BHUMaHHE yAensercs (OpMHPOBAHWIO  HABHIKOB
palMOHATbHBIX BBIYHUCICHHM, BKIIOYAIOMIMX B Ce0sl HCIOJIB30BAHUE PA3IUYHBIX
dopMm 3amucu 4Yncia, yMEHHE JeJaTh NPUKUIKY, BBITOIHATH MPHOIMKEHHBIC
BBIUMCIICHHS, OIEHUBATh UYWCIIOBBIC BBIPAKCHHS, padOTaTh ¢ MaTEeMaTHYCCKUMHU
KOHCTAaHTaMHU. 3HAKOMbIE OOy4YalomUMCS MHOXKECTBA HATYPaJIbHBIX, IENIbIX,
palOHANBHBIX W JCHCTBUTENBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX dYHcell. B KakIoM H3 OSTUX MHOXECTB PacCMaTpPHUBAIOTCS
CBOWCTBEHHBIE €My cIenn(UYecKne 3aJadd W Olepalud: JeJICHUe Haleo,
OlEpUpPOBAHUE OCTAaTKaMH Ha MHOXKECTBE LIEJBbIX 4YHUCEN, OcoOble CBOWCTBA
palMOHANIbHBIX M UPPAIMOHANBHBIX YHCEN, apu(METHUECKUE OMEpaliu, a TaKxKe
U3BJICUCHNE KOPHS HATypajbHOW CTENEHW Ha MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mocneaoBaTeIbHOMY PACIIUPEHUI0 Kpyra HCIONb3yeMbIX YHCET |
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS JJIS PEIICHUS Pa3IudHbIX 3a/1a4
dbopMupyeTcsi mpeAcTaBlIeHNE O €IUHCTBE MATEMaTHKH KaK HayKHd W €€ pOJiH B
MIOCTPOCHUU MOJIENCH PEalbHOTO MHpa, IIMPOKO HCIIONB3YIOTCS O00O0OIICHHE U
KOHKPETH3AITHSL.

Jluausa «YpaBHEHUS U HEPABEHCTBA» pEATM3yeTCs Ha MPOTSHDKEHUU BCETO
o0y4yeHHs Ha YpPOBHE CpEIHEro oOImero oOpa3oBaHHUs, MOCKOJBKY B KaXIOM
pasnene IlporpaMMmbl MPEnyCMOTPEHO pEIIEHHUE COOTBETCTBYIONIMX 3amad. B
pe3ynbTaTe OOydarolIuecs OBIAJCBAIOT PAa3IMYHBIMH METOJAMH  PEIICHUS
palMoOHANbHBIX, HUPPAIMOHATBHBIX, MOKAa3aTeNbHBIX, JOTapU(PMHUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPAaBEHCTB M CHCTEM, a TaKke 3ajad,
colepKammx mnapamerpel. llomydeHHBIE YMEHHS IIMPOKO HCTOIB3YIOTCS MpH
UCCIIEIOBAaHUN (YHKIUI C TIOMOILBIO NMPOU3BOJHOM, MPHU PELIEHUH MPHUKIAIHBIX



3a/la4 U 33]a4 Ha HaXOXKJEHUE HauOOJBIIMX M HAaUMEHBIINX 3HAYCHUHN (PyHKUIHU.
JlanHas coneprkaresibHas JIMHUS BKJIIOYAET B ce0s Takke (POPMUPOBAHUE YMEHUM
BBINIOJIHATh  pacy€rel 1Mo  QopMynaMm, MpeoOpa3oBaHMs  PallMOHAIBHBIX,
UPPALMOHANBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKXKe BBIPAKEHUH,
COJlepKalllNX CTENEeHUu U Jiorapupmel. braromaps H3ydeHHIO anredpanyeckoro
MaTepualia OPOUCXOJIUT  JalibHEWIlee  pa3BUTHUE  AJTOPUTMUYECKOIO U
a0CTPaKTHOrO MBIIIJIEHUSI O0y4Yaromuxcsa, (GOPMHUPYIOTCS HABBIKU JIETYKTUBHBIX
paccyxaeHui, paboOTl €  CUMBOJBHBIMM  (GopMaMu,  MpPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npennaraetr d(QQPeKTUBHbIE HHCTPYMEHTHl JUIsI PEUIEHUS NPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JEMOHCTPUPYET CBOM BO3MOMXKHOCTHU Kak
A3bIKA HAYKH.

ConepxxarenpbHo-MeTonuyeckass JUHUS «DyHKIUM U TpaduKu» TECHO
HeperieTaeTcs ¢ JPYrMMU JIMHUSMH Y4e€OHOrO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33Ja€T MOCIe0BATEIbHOCTh N3YUEHUsI MaTepuaia. M3ydeHue cTerneHHowu,
MOKa3aTeNbHOM, JIorapu(PMUUECKOl U TPUTOHOMETPUUECKUX (QYHKIIUIA, UX CBOMCTB
U rpauKoB, UCTONb30BaHUE (QYHKIUN UIA pelIeHus 3a1a4d U3 APYruX y4eOHbIX
NPEeIMETOB U PEAIbHOM KU3HU TECHO CBS3aHO KAK C MAaTEMaTHUYECKUM aHAJIH30M,
TaKk M C pEIICHHEeM YpaBHEHUU U HepaBeHCTB. [Ipu 3TOM Oosbllloe BHUMaHUE
ynensiercst GOpMUPOBAHHMIO YMEHHs BbIpa)kaTh (OpMyJIaMH 3aBUCUMOCTH MEXAY
pa3IMYHBIMM BEJIMYMHAMH, MCCIIEIOBAaTh IOJYyYEHHbIE (YHKLUUU, CTPOUTH HX
rpaduku. Matepuan 3TOH coJep>KaTebHON JIMHUM HalElNeH Ha pa3BUTHE YMEHUUN
U HaBBIKOB, IO3BOJISIONIMX BbIPAXATh 3aBUCUMOCTH MEXIY BEIUYMHAMHU B
paznuyHoOl ¢dopMe: aHATUTHYECKOH, rpaduueckoil U cimoBecHO. Ero m3yuenue
CIOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO0 MBINUICHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETU3ALIUH, UCTIOJIb30BAHUIO aHATIOTHIA.

ConepxxarenbHasi nuHus «Hauyana MareMaTHyeckoro aHajnzay MO03BOJISET
CYLIECTBEHHO PACHIMPUTh KPYr Kak MaTeMaTUYECKUX, TaK U MPUKIAJAHBIX 3aj]ad,
JOCTYIHBIX OOYyYaroUIMMCs, TaK KaK y HUX IOSBISETCA BO3MOYKHOCTh CTPOUTH
rpa@uKy  CIOXKHBIX (YHKIMM, ONpeAensaTb MX HauOONbIIME W HaWMEHbIINE
3HAUEHHUS, BBIYUCIATH IUIOMIAAU (PUTyp U OOBEMBI Tel, HAXOAUTH CKOPOCTH M
YCKOpeHHsI TmpoueccoB. JlaHHasg coaep)karenpHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH TIOCTPOEHHMSI MAaT€MAaTHYECKHX MOJEIEH pealbHbIX CHUTYyalui,
MO3BOJISIET HAXOJUTh HaWJIydlllee pElIeHHe B MPUKIAIHBIX, B TOM YHUCIE
COIIMAJIbHO-DPKOHOMHUYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMH MaTeMaTH4YE€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOI'O MBIIUICHUS, (OPMUPOBAHUIO YMEHUH pPACHO3HABaTh MPOSBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HUCKyccTBe. OOydaroniuecsi y3HalT O



BBIJJAIOIINXCA PE3YyJbTaTax, IOJYYEHHBIX B XOJE€ pa3BUTHUS MaTEMaTHUKHU Kak
HAyKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeToANYeCKast JIMHUS «MHOXKECTBA U JIOTUKa» BKIIIOYAECT B
ceOst DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKoW JOTUKHU. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABIEHUS MPOHU3BIBAIOT BECh KYpPC IIKOJIbHOW MaTEMATUKHU
U TpenjararoT HamOoJjiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOIIUNA BCE pa3ielibl
MaTeMaTUKU M €€ MPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKHE
JUCUUIUIMHBL W WX TMPWIOKEHHs B eauHoe uenoe. [loatomy BaxkHO [atTh
BO3MOXXHOCTh OOyYaromeMycsi MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTeMaTUKHU W UCIOJIb30BaTh €r0 JJIsi BHIPAKEHUS CBOUX MBbICIIEH.
JIpyruM BaKHBIM TIPU3HAKOM MATEMaTHKU KaK HayKH CJIeIyeT Mpu3HaTh
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBAaHWUN | CJEAOBAHHE OMpPENeTEHHBIM
npaBUjiaM  TOCTPOEHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMu
MaTeMAaTU4YECKOM JIOTMKA CIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIIICHUS
00y4aronmnxcs, IO3BOJIIET UM CTPOUTH CBOU PACCYKJEHUS HA OCHOBE JIOTUYECKUX
npaBui, POPMUPYET HABBIKM KPUTUUECKOT'O MBIIIUICHHUS.

B yueOHOM Kkypce «AnreOpa W Hadaja MaTEMaTHYECKOIO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOr0 MOJCIMPOBAHUS, KOTOPhIC MPU3BAHBI
Croco0CTBOBaTh (OPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJEIEH peanbHBIX
CUTyallMii, MCCIEAOBAHMUS DJTHX MOJENEed C TIOMOIIBIO0 ammapara aiareopbl u
MaTeMAaTUYECKOr0 aHaau3a, HHTEPHpETaIlMy MOJYYECHHBIX pe3yIbTaToB. Takue
3a/1aHus BIUIETCHBI B KXKJIBINA U3 pa3/ielioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIBb3YeTCs IJis pEelIeHHs NMPUKIaaHbIX 3anad. [lpu
pEIICHUH  pealbHbIX  MPAKTUYECKUX  3a1ad  oOydaromiyecss  pa3BHBAIOT
HAOJIFOIaTeTLHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh ~ AHAJIOTMIO, 0000IIaTh M  KOHKPETU3UPOBATh  MpoOJeMy.
HesTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPUKIATHBIX 3a7a4
OpraHu3yeTCs B MPOIIECCE U3YyUEHHUS BCEX TeM yu4eOHOro Kypca «Anredpa u Hadama
MaTEeMaTHYECKOr0 aHAIU3a.

Ha wusydenne yueOHOro kypca «Anredpa M Hayalla MaTeMaTUYECKOIO
aHaiauza» oTBoauTcs 272 vaca: B 10 ximacce — 136 gacoB (4 daca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIIO).



COJAEP XAHME OBYUYEHUA
10 KJIACC

Yucua 1 BBIYMCICHUSA

Panmonanbupie uyucia. OOBIKHOBEHHBIE U JECSITHYHBIE IPOOH, IMPOLIEHTHI,
OeckOoHeuHble Mepuoanyeckue Apodu. [IpumeHenue apoOGelt U MPOLEHTOB IS
peuieHns NPUKIaAHbIX 3a7a4 U3 Pa3JIMYHbIX OTPACiIed 3HAHUN U PeAIbHOM KU3HU.

JlelictBuTenbHble 4ucaa. PanuoHanbHble W UPpPALMOHAIBHBIE  YHCIA.
Apudpmernueckue  omnepauud € JEHCTBUTEIBHBIMU  yuciaamMu. Moaysb
JNEHUCTBUTENBHOIO YKCia U ero cBoMcTBa. [IpuOnmkE€HHbIE BBIYMCIECHUS, PAaBUIIa
OKpPYTJICHHUS, MPUKUIKA U OLIEHKA PE3YyJIbTaTa BbIUUCICHUM.

Crenenp ¢ uenbiM mnokaszareneMmM. bunom Hberlotona. HMcnonb3oBaHue
noaxo el (popMbl 3aMUCH TEUCTBUTENBHBIX YHCEN JIJISl PEIICHHS IPAKTUYECKUX
3a7a4 U MPEICTABICHUS JaHHBIX.

ApubdmMernyeckuii KOpeHb HATYpaJbHON CTENEHU U €ro CBOMCTBA.

CreneHp C palMOHAIBHBIM II0KAa3aTeleM U €€ CBOMCTBA, CTENEHb C
NIEUCTBUTEIILHBIM ITOKA3aTeIJICM.

Jlorapudpm uymcna. CpoiicTBa jorapudma. JlecsSTUuHbIE W HaTypalbHbIE
jorapuMsl.

CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCUHYC M APKTAaHI'€HC YMCIIOBOTO apTyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnectBa W TOXKAECTBEHHBbIE IpPeoOpa3oBaHUsA. YpPaBHEHUE, KOPEHb
ypaBHeHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHA-CIEACTBUA. HepaBeHCTBO,
pelIeHrnEe HEPABEHCTBA.

OcCHOBHBIE METOIbI PEIICHUS LIETBIX U APOOHO-PAIIMOHATIBHBIX YpaBHEHUN U
HEpPaBEHCTB. MHOroujeHbl OT OJHOW IIEpEMEHHOW. JleneHne MHOrouwieHa Ha
MHOIrO4JleH ¢ ocrarkoM. Teopema be3dy. MHOrowieHsl ¢  LEIbIMHU
kodpdunmnenramu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCITOBBIX BBIPAKEHUMN, COIEPKAIIUX CTEIIEHN U KOPHH.

WppanmonanbHbie YPaBHEHHS. OcHOBHBIE METO/BI peleHus
UPPALMOHAIBHBIX YPABHECHHM.

[TokazarenbHble ypaBHEHHMs. OCHOBHBIE METOJbI PELICHUS INOKA3aTEIbHBIX

YPaBHECHUM.

[IpeoOpazoBanue BeIpaXXEHH, COAEPKATUX JTOTAapU(MBI.

Jlorapudmudeckue ypaBHEHHUS. OcHOBHBIC METOJIbI perIeHuHs
Jorapu(pMUICCKUX YPaBHCHHHM.

OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BBIPAKEHUM. PellIeHne TPUroHOMETPUIECKUX YPABHEHUM.



Pemienne cucrteM nMHENHBIX ypaBHEHHMU. Marpuma CHUCTEMBI JMHEUHBIX
ypaBHeHuW. Omnpenenurens MaTpulbl 2X2, €ro TEeOMETPUYECKUH CMBICT U
CBONCTBA, BBIYHCIICHUE €r0 3HAYEHUs, IPUMECHEHUE OINPENCIUTENS I PEMICHUS
CUCTEMbl JIMHEWHBIX YypaBHEHUH. PellleHWe NpUKIagHBIX 3aJad C MOMOIIbIO
CHCTEMBl JIMHEWHBIX ypaBHEHUU. lcciienoBanue DOCTPOEHHOW MOJAEIH C
MIOMOILBIO MATPHUIL U ONIPEAETUTENEN.

[TocTpoeHne mMaTeMaTHYeCKUX MOJENIEN PEATbHOM CUTYAllMH C IOMOIIBIO
YPaBHEHUW M HEPABEHCTB. lIprMeHEHHE ypaBHEHHU U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3ajad M 3ajJady M3 pa3jMuHbIX 00JacTel HayKHM U peajbHOil
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHkius, crnocoObl 3amganus (yHkuH. B3aumHOo oOpaTHble (YHKIHH.
Komnoszumust ynkumii. I'padux  ¢GyHKmun. DiaeMeHTapHble NpeoOpa3oBaHUS
rpa@uKoB (hyHKIIHA.

O6nactb onpeneiaeHus: 1 MHOXKECTBO 3HaueHUM ¢yHkuuu. Hymu dyHkimm.
[TpomexxyTku 3HakomocTossHCTBA. UETHbIe U HeuéTHbIe GhyHKIMU. [lepuoanueckue
¢ynkuun. IIpomMexxyTku MOHOTOHHOCTH (pyHKUIMH. MakCUMyMbl M MUHUMYMBI
dbynkuuu. Hanbosnpiiiee 1 HauMeHbIlIee 3HaYeHUs PYHKIIMU Ha TIPOMEXKYTKE.

JluneitHasi, KBajpaTuyHash W ApOOHO-TUHEHHAs (PYHKIUMU. DJIEeMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPadUKOB.

CrenenHas (hyHKLIMS ¢ HATypajdbHBIM U IIEJIBIM MOKa3aTeneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa W rpapuk KOpHS N-OM CTENEeHH Kak (QYHKUUA OOpaTHOU
CTEIEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHast u norapudmudeckas (YHKIUHU, UX CBOWCTBA M TpaduKy.
Hcnonp3oBanue rpadukoB GyHKIUHN A5 pEeLICHUS YPaBHEHUN.

TpuroHoMmerpruyeckass OKPYKHOCTb, OINPEAECIEHUE TPUTOHOMETPUYECKUX
(GyHKIIMNA YUCIIOBOTO apryMEHTa.

QOYHKIMOHAIIbHBIE 3aBUCUMOCTM B pEaJbHBIX Ipoleccax M SBICHUSX.
I'padukm peanbHBIX 3aBUCHUMOCTEN.

Havana maTteMaTH4eCKOro aHaju3a

[TocnenoBaTenbHOCTH, CIMOCOOBI 3aJlaHusl IOCJeNoBaTeIbHOCTe. Meroa
MaTEeMaTU4YECKON VWHIYKIIHH. MoHoToHHBIE " OrpaHUYCHHbIE
IIOCJIEIOBATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaTEMATHYECKOI'O0 aHAIN3A KAaK
aHann3a OECKOHEYHO MaJbIX.

Apudmernyeckas u reomerpuueckas nporpeccun. beckoHeuHo yObIBaroIiast
reomerpuueckasi nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH T'€OMETPUUYECKOM
nporpeccuu. JIMHENHbINA U SKCIIOHEHIUAIBHBIN pOCT. Yucno e. Popmyia Cia0KHbIX
npoueHToB. Mcnonp30BaHWE TPOrpPECCHMU I PELICHHWS pealbHbIX —3a/1ad
MPUKJIIAJHOTO XapaKTepa.



HempepriBabie GyHKIIMM W WX CBOMCTBA. Touykw paspbhiBa. ACHUMOTOTHI
rpadgukoB ¢yHkuuid. CBoicTBa (YHKLUMA HENPEephIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHMS] HEpaBEHCTB. l[IprMeHEeHMe CBOWCTB HENPEPBIBHBIX
(YHKUMIA U1s1 pelieHus 3a1a4.

IlepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIecKuil u
(u3HUECKUil CMBICT MPOU3BOIHON. Y paBHEHUE KacaTelbHOU K rpauKy GyHKIUU.

[IpousBoaHbIE  ANEMEHTApHBIX  (PYHKIUH. IIpousBogHass  CyMMBl,
POU3BEEHUS, YACTHOI'O U KOMIO3UIMU (DYHKLIUH.

MHoKecTBa M JIOTHKA

MHOXeCTBO, OIlepallid HaJ MHOXXECTBAMM M HX CBOWCTBA. J[narpammebl
Oitnepa—Benna. IIpuMeHeHHE TEOPETUKO-MHOXKECTBEHHOIO ammapara i
ONMCAHMS pEATbHBIX MPOLECCOB M SBJICHHUW, NPH PELICHHHM 3aJad U3 JAPYTrux
y4€OHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CBOHNCTBO MAaTEMaTUYECKOTO OOBEKTA, CIEACTBUE,
J0Ka3aTeIbCTBO, PABHOCHIIBHBIE YPABHECHHSI.

11 KJIACC

Yuciaa v BbIYMCTCHUS

Harypanbubie u nensle yncna. [I[puMeHeHne MPU3HAKOB JIETUMOCTH LIEJIBIX
gucen, HauOonpiui oOuui genurtens (mamee — HOJl) m HanmMenbiee ooOiiee
kpatHoe (nanee — HOK), ocrarkoB no moayito, anroputMa EBknnia s pemeHus
3a/1a4 B LENbIX YHUCTAX.

Kowmrnekcubie uucna. AnreOpawueckass W TPUTOHOMETpHUYECKash (POPMBI
3aMyucy KOMIUIEKCHOTO dYHcia. ApudmMeTrhdyeckue orepanud ¢ KOMIUIEKCHBIMU
yuciamMi. M300pakeHre KOMIUIEKCHBIX YHCET Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oil creneHu u3 KOMILIEKCHOro uucia. [Ipumenenue
KOMIUIEKCHBIX YMCEN JJIs1 pelieHUus PU3NYECKUX U TEOMETPUYECKUX 3a]1ad.

YpaBHeHUA U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YpPaBHEHHMH U HEPAaBEHCTB. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHHA C  TTOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PellieHne TpuroHoMeTpuuecKuX HEPaBEHCTB.

OcCHOBHBIE METOABl PELIECHUS TOKA3aTEeNbHbIX U  JIOrapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPAMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PELIEHUS] CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHAIBHBIX, MTOKA3aTEIbHBIX U JIOTapUDMHUUECKUX YPABHECHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.



[IpumeHeHnne  ypaBHEHMH, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTeMaTHYEeCKUX 3aJady M 3aJa4 U3 Pa3IMyHbIX 00JlacTell HAyKH M pealbHOU
KU3HU, UHTEPHPETALNS MOTYYEHHBIX PE3YJIbTATOB.

DOyHKUuM U rpapuxu

I'padpux xommosurmu Qyukmuii. ['eomerpudeckue o0pas3pl ypaBHEHUN U
HEPABEHCTB Ha KOOPJMHATHOM MIIOCKOCTH.

Tpuronomerpuyeckue PyHKIIMN, UX CBOMCTBA U Ipa(UKH.

I'paduueckne meTonpl pemieHus ypaBHEHUN W HepaBeHCTB. [ 'paduueckue
METO/IbI PELIEHUS 3a/1a4 C TapaMEeTPaMHU.

Ucnonw3oBanue rpadukoB GyHKIOUE Uil UCCIEIOBAHMS MPOIECCOB U
3aBUCUMOCTEM, KOTOpble BO3HHUKAIOT IMPU PEUICHUU 3aJady U3 APYTHX y4eOHBIX
IIPEAMETOB U PEAIIbHOM KU3HMU.

Havasa MmaTeMaTH4eCKOro aHaJIN3a

[IpuMeHeHre NMpOU3BOAHONW K MCCIENOBAHMIO (DYHKIMI HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxaenue  HauOonblIero UM HAaUMEHBIIErOo  3HAYEHUU
HENpPEepbIBHON (PYHKIIMU HA OTPE3KeE.

[IpuMeHeHne NpPOU3BOJHON ISl HAXOXKIEHUS HAWIYYIIEro pELIeHUs B
OPUKIAJHBIX 3ajadax, JJIsl OINpeAeNIeHHs CKOPOCTH W YCKOPEHMs mpolecca,
3a7aHHOTO (hOPMYJION UK TpaduKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBOOOpa3HbIX. [lepBooOpa3HbIe
aneMeHTapHbIX QyHKImMi. [TpaBuna Haxox1eHUs TEpBOOOPA3HBIX.

Wurerpait. I'eomerpuuecknii CMBICII HMHTErpaa. Beruncnenune
ornpeaenéHHoro uurerpaia mno ¢popmyne Hetorona-JleOnuia.

[Ipumenenne uHTerpajia Al HAXOXKIEHUS IUIOMAJCH IJIOCKUX (GUryp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Ipumepsl pemenunit auddepeHuuaibHbiX ypaBHEHUH. MaTteMaTtuyeckoe
MOJIETUPOBAHUE pPEATbHBIX TPOLIECCOB € TMOMOUIbI0 U depeHImaIbHbIX
YPaBHEHUM.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJII'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJI3A»
(YTJIVBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTH TPAXKJAHCKOM MO3UIIMK 00YYarOIIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOIO  WIEHa  POCCHWCKOro  oOLIecTBa,  MPEACTABIECHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
IpoLeayp TPaXXAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aUMOJICHCTBOBATh C COLMAIBHBIMA HWHCTUTYTaMH B COOTBETCTBUM C HX
(YyHKUMSAMH U Ha3HAYECHHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHUPOBAHHOCTh POCCUHCKON Tpa)kIaHCKOW WMICHTUYHOCTH, YBAKEHUS K
IPOLUIOMY M HACTOSAILIEMY POCCHUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOILIEHHE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMATUKOB M POCCUMCKON MAaTEMaTUUYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTIKEHHW B JPYrUX HayKaxX, TEXHOJOrusx, cdepax
SKOHOMMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHME JTYXOBHBIX LIEHHOCTEH POCCUICKOr0 Hapoaa, CpOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KEHUN HAyKHM U JEATEIbHOCThIO YYEHOr0, OCO3HAHHUE
JUYHOIO BKJIA/Ia B MOCTPOECHNUE YCTOWYMBOIO Oy IyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs O3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKIEHUNH, BOCIIPUUMUYUBOCTh
K MaT€eMaTHUYECKHUM ACIEKTaM Pa3IM4HbIX BUJOB HCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHUSA:

c(OpMHPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTHUYeCKHEe 3HAaHUS B
UHTepecax 3/10pOBOro 1 0e30macHoro oopasa >Ku3HH, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE TMHUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHITHH U
OTJIbIXa, peryispHas (u3nueckass akTUBHOCTh), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON JIESITENBHOCTBIO;

6) TPy10BOIr0 BOCIUTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYAOIIOOUsA, HHTEpeCc K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JACSITENIbHOCTH,  CBA3AaHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oyaymeil mpodeccun M peaau30BbIBATH COOCTBEHHBIC >KU3HEHHbBIE ILIaHBbI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUIO HAa MPOTSHKEHUU BCEW KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]lady MaTeMAaTUYECKON HAIMIPaBJICHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMS

c(OpMHPOBAHHOCTh  DKOJIOTMYECKOW KYJIbTYpPhl, TIOHUMAaHHUE BIUSHUS
COIIMATbHO-?KOHOMUYECKUX TMPOIIECCOB HA COCTOSHUE MPUPOJHON M COIMATbLHOU
Cpellbl, OCO3HAHUE TJI00ATIBHOIO XapaKTepa dKOJIOTHYECKUX MPOOIeM, OpUECHTALIHS
HAa TPUMEHEHHE MaTEeMaTUYeCKUX 3HAaHWW Mg pelieHus 3ajad B 00JacTH
OKpY’)Kalollel cpenbl, IUIAHUPOBAHUE IIOCTYNKOB M OIIEHKHM HUX BO3MOXHBIX
MOCJIEICTBUM ISl OKPYKarOUIed Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHUMaHUE
MaTeMaTU4YEeCKOM HayKHh Kak c]epbl 4eToBEYECKOW MIesiTeTbHOCTH, 3TarloB €&
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS UUBUWIM3ALMM, OBJAJCHUE S3BIKOM
MaTEMaTUKH M MaTEMaTHYECKOM KyJIbTYpOHl KaK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBIISATh MPOEKTHYI) M HUCCIEAOBATEIbCKYIO JESATEIbHOCTh
WHUMBUIYaJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIEC YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUSA

ba3zoBble 1ornyeckue AefcTBUA:

BBISIBJISITh M XAPAaKTEPU30BATH CYIIECTBEHHBIC NPU3HAKA MATEMaTHYECKUX
OOBEKTOB, TMOHATUN, OTHOIICHWA MEXIy TMOHATUAMH, (POPMYIUPOBATH
OIpeeNeHHs] TIOHATUM, YCTAHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccU(UKaIuy,
OCHOBaHUS /J1s1 0000LIEHMSI U CPaBHEHMSI, KPUTEPUX IPOBOAMMOIO aHAJIN34;

BOCIIpUHUMATh,  (OPMYJIUPOBaTh U  INPEoOpa3oBbIBATH  CYKJEHUS:
yTBEpAUTENbHBIE U OTPUIATENbHBIC, EAMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTUYECKHME 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHS
B (hakTax, JAHHBIX, HAOJIIOJEHUSAX U YTBEP)KICHUSX, IMpenaaratb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUU;

JIeNIaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUECHUN 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKACHUM
(mpsiMBbIE U OT MPOTHBHOIO), BBICTPAWBATh apTyMEHTALMIO, IPUBOAUTH IPUMEPHI U
KOHTPHPUMEPBI, 000OCHOBBIBATH COOCTBEHHBIE CYK/ICHHS U BBIBOJBI;

BbIOMpaTh crnoco0 pemnieHust y4eOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pElIeHMs, BbIOMpaTh  HaubOosee MOAXOASAIMA C  yuy€ToMm
CaMOCTOSITEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBare/bCKie AeiCTBHA:

UCIIOJIb30BaTh BOIIPOCHl KaK HCCIEI0BATENbCKUA HHCTPYMEHT I1O3HAHMUS,
(dopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpodIieMy,
yCTaHABJIMBATh MCKOMOE M JaHHOEe, (OpMHpPOBATh TUIMOTE3y, APTYMEHTUPOBATH
CBOIO NIO3ULINIO, MHEHHE;

IPOBOJUTH CAMOCTOATENbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIEIOBAHUE
[0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MAaTeMaTU4ecKoro 00beKTa, SBJICHHUs, polecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBICHUSIMU, TPOIECCAMU;

CaMOCTOSATENHHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI 1O PE3yJibTaTam
OPOBENEHHOIO  HAONIOJIEHUs, MCCIEOBAaHUSA, OLEHUBATH  JOCTOBEPHOCTb
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIIECHUIA;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, a TAKKE BBIJBUIaTh
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITh JeUIUTH UHPOpPMAIIMHU, JAHHBIX, HEOOXOAUMBIX /Ji1 OTBETa Ha
BOIIPOC U JJIs pEIICHUs 3a]1a4H;

BEIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3JIUYHBIX THUIIOB, aHATH3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPHPETUPOBATH HHGOPMAIUIO PA3IUYHBIX BHUAOB U
dbopM npeacTaBICHHUS;

CTPYKTYPUPOBaTh HH(POPMAIIUIO, TPEIACTABIATh €€ B Pa3MUHBIX (QopMax,
WUTIOCTPUPOBATh TpadUyuecKy;

OIICHUBATH HaAEKHOCTh uH(popMaIu o CaMOCTOSITEIILHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHnKaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIE TeHCTBHSA

O0menue:

BOCTIpUHUMATH U (DOPMYIHPOBATH CYXJACHHUS B COOTBETCTBUU C YCIOBUSMU U
aoeiisiMu O6IJ_[€HI/I$[, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TOIIKy 3peHI/I${ B
YCTHBIX W TUCBMEHHBIX TEKCTax, JaBaTh IMOSCHEHUS IO XOJYy PEIICHUS 3a/Jauu,
KOMMEHTHUPOBATh MOJIYYECHHBIN PE3YJIbTaT;

B XO7le OOCYXXIEHHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOUW TEMHI,
HpO6HCMBI, pemaeMoﬁ 3aJa4dH, BBbICKAa3bIBaThb HACH, HAILCJICHHBIC Ha IIOHUCK
pEIICHMS, COIOCTAaBJIATh CBOM CYXKICHHUS C CYXKICHHUSIMH JIPYTUX YYaCTHUKOB
Jyajora, oOHapy)XMBaTh PAa3UYUe M CXOJICTBO TO3HUIIMHA, B KOPPEKTHOW (opme
(dbopMyTHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHUS;

HpG}]CTaBJBITB pe?)y.HBTaTLI peIIIeHI/ISI 3aa4H, BKCHepI/IMeHTa, HCCJIICIOBaHUsI,
POEKTa, CaMOCTOATENHHO BBIOMpATh (QopMaT BBICTYIUICHHS € Yy4&€TOM 3ajad
NpE3eHTalUN U OCOOEHHOCTEN ayIUTOPHUU.

PeryasiTuBHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eiiCTBUSA



Camoopranusanus:

COCTaBJISITh IJIaH, AITOPUTM PEIIEHUs 3aJa4ul, BHIOUPATh CIIOCOO pElIeHUs ¢
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEeHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUIEHUN C y4€TOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI NHTEJJICKT:

BJIQJIETh  HABBIKAMHU  TO3HABATEIbHOM  pediiekcMu Kak  OCO3HAHUSA
COBEpIIIaEMbIX JACHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJS MpoIlecca M pe3yibTaTa perieHus
MaTeMaTHUYEeCKOM 3aa4u;

NpeABUIETh TPYAHOCTH, KOTOPbI€ MOTYT BOSHUKHYTh IPH PEIICHUU 3a7a4H,
BHOCUTH KOPPEKTHUBHI B JCATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HaAWJICHHBIX OIMNOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBHUE PE3yJbTaTa IEIH U YCIOBUSIM, OOBSICHATH MPUUUHBI
JOCTHKEHUSI WIIM HEAOCTHXKEHUSI PE3yJIbTaTOB ACATEIbHOCTH, HAXOAUThH OLIUOKY,
JaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEIbHOCTD:

MOHUMATh M HCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIUBUAYAIbHOU
paboThl mNpU peuieHUuH Y4eOHBIX 3ajlady, MPUHUMATH 1eib COBMECTHOM
NeSTENbHOCTH, TUIAHUPOBATH OPTraHU3AIlMI0 COBMECTHOM palOThI, pachpeneisiTh
BUIBI PabOT, JOrOBapuBaTbcs, OOCYKIAaTh TMPOLIECC U Pe3yabTaT paboTHI,
00001aTh MHEHUS HECKOJILKHX JIFOJICH;

y4acTBOBATh B TPYMMOBBIX (popMax palboThl (0OCYXIeHHs, OOMEH MHEHHH,
«MO3TOBbIE€ IITYPMBI» M HWHBIE), BBIMIOJHATH CBOIO 4YacTh pabOThl U
KOOPJMHUPOBATh CBOW JEHCTBUS C JPYrUMH 4YiI€HAaMU KOMAaHJbl, OLICHUBATH
KauyeCTBO CBOETO BKJIaJa B OOMIMN MPOIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBUSI.

IHNPEIMETHBIE PE3YJIBTATBI

K xonmy ob6yuenuss B 10 kiacce oOydyarmIMICS TOJYYUT CIEAYIOIINE
IpeIMETHbIE PE3yJbTaThl MO OTAEIbHBIM TeMaM paldoueil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHIECKOTO aHAITU3a:

Yucsa 1 BIYMCICHUS

CBOOOJIHO OIEpPUPOBATH MOHATUAMH: paAlMOHATBLHOE YHCI0, OECKOHEUHas
nepuoguyeckas JIpoOb, TPOLEHTHI, HPPALHOHATIBLHOE YHUCIO, MHOXECTBA
paLMOHANIBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEUCTBUTEIBHOIO YHCIIA;

NPUMEHATh JPOOM W TPOIEHTHI JUIsl PEIICHUs NPUKIAIHBIX 3a1ad W3
pPA3JIMYHBIX OTPACIIEN 3HAHUMN U PEATIbHOU )KU3HU,

NPUMEHSThH NMPUOIMKEHHBIC BHIYUCIICHHUS, TPaBUIIa OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3ybTaTa BBIYMCICHUM;



CBOOOJIHO OIEPUPOBATh IOHATHEM: CTENCHbL C IENBIM II0OKa3aTelieM,
UCIIOJIB30BaTh MOAXOAINYI0 (DOPMY 3aMKCU ACUCTBUTEIBHBIX YHCEN NI PEIICHUS
MPAKTUYECKUX 3a/1a4 U IPEACTABIECHUS TaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apu(PMETHUYECKUN KOpEHb HaTypallbHOU
CTCIICHHU,;

CBOOOJ/IHO ONEPUPOBATH MOHATUEM: CTEIIEHb C PAIIMOHAILHBIM MOKA3aTENIEM;

CBOOOJIHO OIEPUPOBATh IMOHATHSMU: JiorapudM 4YHcCTIa, JECATUYHBIC U
HaTypaJIbHbIC JIOTapU(PMBI;

CBOOOJIHO ONEPUPOBATh MOHATUSMH: CHHYC, KOCMHYC, TaHT€HC, KOTAHI'CHC
YUCIIOBOT'O apTyMEHTA;

ONEPUPOBATH MOHATUSIMU: APKCHUHYC, aPKKOCUHYC M APKTAHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OINEpPUPOBATH MOHITUSAMH: TOXIECTBO, YpPaBHEHUE, HEPABEHCTRBO,
PaBHOCHUJIbHBIC YPABHEHUS U YPABHEHUSI-CIICACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

NPUMEHATh pa3IMYHbIE METOABl PEIICHUS PAIUOHAIBHBIX M JPOOHO-
pallMOHAIBHBIX YPAaBHECHUM, NPUMEHSATh METOJl HWHTEPBAJIOB Uil PEIICHUS
HEPABEHCTB;

CBOOOJIHO OIEPUPOBATh IMOHATHSAMU: MHOTOUYIEH OT OJHOW IEepEeMEHHOM,
MHOTOUYJIEH C I1eIbIMH KOd((PUIIMEHTaMH, KOPHH MHOTOYICHA, IPHUMCHSTH
JIEJICHHE MHOTOYJIEHa HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IJIs1 pELICHUS 3aaY;

CBOOOJIHO ONEpPUPOBATh TOHATUSIMHU: CHCTEMa JIMHCWHBIX YpaBHEHHIA,
MaTpuIia, ONpPEAEIUTeNb MaTpUlbl 2 X 2 W €ro TEOMETPUYECKHUH CMBICH,
WCIIOJIb30BATh CBOWMCTBA ONPENEIUTENs 2 X 2 I BBIYMCICHHS €r0 3HAYCHUS,
NPUMEHSATh ONPEACIUTENN ISl PEHICHHUS] CHUCTEMBbl JIMHEHHBIX YpaBHEHUHU,
MOJICTIMPOBATh PEAJIbHBIE CUTYallUH C TTOMOIIBIO CUCTEMbI JIMHEUHBIX YPAaBHEHHUI,
HCCJIE0OBATh TMOCTPOCHHBIC MOJEIA C IIOMOIINBIO MATPHUIl W OIPEACITUTEIIEH,
VMHTEPIPETUPOBATH MOIYUYECHHBIN PE3YyJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUH C KOpPHSAMU Il TIpeoOpa3oBaHUs
BBIPKECHUM;

BBITIOJTHATH MPEe0OpPa30BaHMS YHMCIOBBIX BBIPAKEHUM, COJIEpKAIIUX CTETICHHU C
palMOHATbHBIM MOKA3aTEIIEM;

HCIIOJIL30BaTh CBOMCTBA norapudmoB TUTSE npeoOpa3oBaHus
Jorapu(pMUIECKUX BBIPAKCHHI;

CBOOOJIHO OMEPUPOBATH MOHITUSIMH: HppaAllMOHATbHbBIC, TOKa3aTelbHbIE U
Jorapu(pmMudecKre ypaBHEHHUs, HAXOAUTh UX PEIICHUS C TTOMOIIbIO PABHOCHIBHBIX
MEePEXO00B WU OCYLIECTBIISIA MPOBEPKY KOPHEN;



OPUMEHATH OCHOBHBIE TPUT'OHOMETpUYECKUE (POPMYIIBI AJi IpeoOpa3oBaHUs
TPUTOHOMETPUYECKHUX BBIPAKECHHUI;

CBOOOJHO ONEpPUPOBATH TMOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HEoOXoauMble  (QOpMyJabl AJii  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKHUX YPaBHEHUM;

MOJIETUPOBATh pE€albHbIE CHUTYallMM Ha S3bIKE aiareOpbl, COCTABIATH
BBIPAKEHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEA0BATh
HOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHKEM amnapaTa ajireOphl.

DYyHKUUMN U TPAPUKU:

CBOOOJHO ONEPUPOBATH MOHATHSAMU: (PYHKIIMS, CIOCOOBI 3aaHusl (pyHKIUH,
B3aMMHO OOpaTHble (DYHKIIMH, KOMMO3UIMUSA (QYHKUUH, Trpaduk QyHKIUH,
BBITIONTHATH dJIEMEHTapHbIE TPeoOpa3zoBaHus rPa@uKOB HYHKIIHIA;

CBOOOIHO OIEpPUPOBaTh MOHATUSAMU: OOJACTH OMpPENEICHUS W MHOXXECTBO
3HaUYCHUU PYHKIMH, HYIH QYHKIUHU, TPOMEXYTKU 3HAKOIIOCTOSIHCTBA;

CBOOOIHO ONEpUPOBaTh MOHATHSAMH: YETHbIE M HEUETHbIE (DyHKUIMH,
nepuoanyeckue QyHKIUHU, TPOMEXKYTKH MOHOTOHHOCTU (DYHKIIMU, MAKCUMYMBI U
MUHUMYMbI (YHKIWH, HauOoiblllee M HaWMEHblee 3HaueHue (YHKIUU Ha
IPOMEKYTKE;

CBOOO/IHO OINEPUPOBATh MOHATUSAMU: CTENEHHAsI (PYHKIMS C HATypalbHbIM U
LEeJIbIM TOKa3aTeseM, rpauk CTEeNeHHOW (PYHKIMH C HATypajJbHBIM M LENbIM
nokasareneM, rpauk KOpHA N-Of CTeNeHUW Kak (YHKUHUU OOpATHOW CTENEHH C
HaTypaJlbHBIM ITOKA3aTEIEM;

OlEepUpOBaTh MOHATHUSAMU: JIMHEHMHAs, KBaJpaTU4Has U JpOOHO-IMHEWHas
(YHKIHH, BBIIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TIOCTPOCHUE UX TPAPUKOB;

CBOOOHO OMEpUPOBATh MOHATHSAMH: IOKa3zaTelbHas U Jorapupmudeckas
(GyHKIMU, WX CBOHCTBAa U TrpauKH, HMCIOIb30BATh MX TpAPUKUA [JIs PEIICHHS
YPaBHECHUMU;

CBOOOIHO OMNEpUPOBATH TOHATUSMHU: TPUTOHOMETPUUECKAs] OKPYXKHOCTbD,
orpeneneHNe TPUTOHOMETPHUUECKHUX (DYHKIMI YUCIOBOTO apryMEHTa;

UCNOIb30BaTh TIpaduku (QYHKOUH A7 MCCIEOBAaHUS IPOLIECCOB U
3aBUCUMOCTEM NpU pelIeHUM 3a]ad U3 JIPYIHX Y4eOHBIX NMPEIMETOB U peaibHON
KHU3HU, BBIpaKaTh (HOpMyJIaMU 3aBUCUMOCTH MEXAY BETHUNHAMU;

Havaja MaTeMaTH4eCcKOro aHajam3a:

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: apuMeTHdecKass U TeoMeTpudecKas
nporpeccusi, 66CKOHEUHO yObIBarolasi Fr€OMETPUUECKasl IPOrpeccusi, TMHEHHBIN U
AKCIIOHEHUHUAJIBHBIN pOCT, (OpMysa CIOXKHBIX MPOLIEHTOB, UMETh MPE/ICTABIICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh MPOrPECCUM IS PEUIEHUs pealbHBbIX 3aJad MPUKIATHOTO
XapakTepa;



CBOOO/IHO ONEPUPOBATH MOHATUSMU: MOCIEOBATEILHOCTD, CIIOCOOBI 3a/1aHUS
IIOCJIEIOBATENBHOCTEN, MOHOTOHHBIE M OIPAHMYEHHBIE I1OCIEA0BATEIBHOCTH,
NIOHUMATh OCHOBBI 3apOXIEHUSA MATEMAaTHYECKOrO0 AaHalau3a Kak aHaJIn3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh MOHSATUSIMU: HENpEPbIBHbIE (DPYHKLIHUU, TOUYKHU
pa3psbiBa rpaduka GyHKIMU, aCUMITOTHI Ipaduka GyHKINH;

CBOOOJTHO OIEpPUPOBATH MOHATHEM: (YHKLHMS, HENpEpbIBHAs Ha OTpeE3Ke,
OPUMEHSATH CBOIMCTBA HENIPEPhIBHBIX (PYHKIMM ISl pelleHus 3a/1a4;

CBOOOJIHO OIEpUpPOBaTh MOHSATUSIMU: TIEpBasi U BTOpas MPOU3BOJHBIC
¢yHKIMHU, KacaTenbHas K rpaduky QyHKINH;

BBIYUCIIATh ITPOU3BOJHBIE CYMMBI, MPOU3BEAEHUSA, YACTHOIO U KOMIIO3ULIUH
ABYX (YHKIIUH, 3HATh MPOU3BOIHBIC FIEMEHTAPHBIX (PYHKIINT;

UCTOIb30BaTh TEOMETPUUECKUA M (PU3MUECKH CMBICT MPOWU3BOTHOM MJis
peuieHus 3aaad.

MHoKecTBAa H JIOTHKA:

CBOOOIHO  OIEpUpPOBaTh  TMOHATUSIMU:  MHOXKECTBO,  OMNEpaluu  Haj
MHOECTBAMU;

UCITOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIsl ONUCAHUS PEATbHbIX
IPOLIECCOB U SIBJICHUM, IIPU PEIICHNUH 33]1a4 U3 IPYTUX yYEOHBIX NIPEAMETOB;

CBOOO/IHO OIEpUPOBaTh IMOHATUSAMU: OIpeNeTeHHe, TeopeMma, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMAaTUYECKOIO0 O0BEKTA, 10KA3aTEIbCTBO, PABHOCUIILHBIE
YPaBHEHHS U1 HEPABEHCTBA.

K xoHumy oOyuyenuss B 11 kuacce oOydaromuiics HOIYYUT CIEAYIOLIUE
OpeaMeTHbIE Pe3yibTaThl MO OTIEIbHBIM TeMaM pabodell MporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTEMaTUYECKOr0 aHAIIU3a»:

Yucia 1 BHIYMCICHUSA:

CBOOO/IHO ONEpUPOBaTh MOHATUSAMHU: HATypalbHOE U LEJI0€ YHUCIIO,
MHOKECTBA HATYPAJIbHBIX M LEIBbIX YHUCEN, UCIIOIB30BATh NPU3HAKU JIEIUMOCTHU
uensix yucen, HOJ[ u HOK HarypanbHbIX yucen Uil pelieHus 3aaad, IpUMEHSTh
anroput™ EBknnna;

CBOOOIHO OIEpUpOBaTh IOHATHEM OCTaTKa [0 MOAYJI0, 3aliChIBAaTh
HATypAJIbHBIE YNCIIA B PA3JIMYHBIX O3ULMOHHBIX CUCTEMAX CUNCIICHHUS;

CBOOOJHO ONEpUPOBATh MMOHATUAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTaBIATh KOMIUIEKCHbIE YHC]a B ajlreOpandyeckod H
TPUTOHOMETPUUYECKON (hopMe, BBIOJIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
MU300pakaTh HA KOOPJAWHATHOMN MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJHO OMEPHUPOBATH TOHATHSIMH: HPPAIMOHAIBHBIC, TMOKa3aTeIbHBIC W
jJorapu(pMuUYecKre HEPABEHCTBA, HAXOJAUTh MX pPEHIEHUS C  [OMOIIbIO
PaBHOCHUJIbHBIX MTEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TpU pEUIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS,

CBOOOJIHO OMEPUPOBATH TOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBRO,
NPUMEHATh  HEOOXOoauMble (POpMyIbl IS  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO ONEPHUPOBATH MOHATUSMU: CUCTEMa U COBOKYITHOCTh YPaBHEHHUH W
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALMOHAIBHBIX, TTOKA3aTEIbHBIX U
jorapu(MUIECKUX YPABHCHUM U HEPABEHCTB;

pemarb palMOHANIbHEIE, VppalrOHAIIbHBIE, MOKa3aTeNbHbIE,
jJorapupmMuyecke W TPUTOHOMETPUYECKUE YpaBHEHMS] U  HEPABEHCTBA,
cozepKalye MOIYJIU U apaMeTpsbl;

NPUMEHSTh TpaduyecKre METOMbI JIsl PEIlIeHUs] YpaBHEHUN U HEPaBEHCTB, a
TaKXe 3a7a4 C [TapaMeTpaMu;

MOJICJIUPOBATh pEaJIbHbIE€ CUTYyallMM Ha SI3bIKE alreOpbl, COCTAaBIATH
BBIDQKCHUS, YPABHEHMs, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBUIO 3aJauH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIEIN C HCIOJIB30BAHUEM afapaTta aireopsl,
VHTEPIPETUPOBATH NOIYUYECHHBIN PE3YIbTAT.

DYyHKIUHN U TPaPUKU:

CTPOUTh TpadUKU KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTApHOIrO
UCCJICIOBAHUS U CBOMCTB KOMITO3HUITUH IBYX (YHKIIUIA;

CTPOUTH TEOMETPUYECKHEe OoOpa3bl ypaBHEHUW U  HEPABEHCTB  HA
KOOPJIMHATHOM TUIOCKOCTH;

CBOOOJTHO ~ OINEpPUPOBATH MOHATUSIMHU: TpapUKU TPUTOHOMETPUUECKHUX
dynKumi;

NPUMEHATh (YHKIIUU I MOJCITUPOBAHMUS W WCCICIOBAHUS PEaTbHBIX
IIPOLIECCOB.

Hayvajia MmaTeMaTH4€CKOr0 aHAJIN3A:

UCTIOJIb30BaTh MPOU3BOAHYIO ISl UCCIEAOBaHUS (DYHKITMM HA MOHOTOHHOCTD
Y OKCTPEMYMBI;

HaXOJUTh HauOoJblllee U HAaUMEHbIIEe 3HaUeHHUsI (DYHKIIMM HETPEPbHIBHOW Ha
OTpE3KE;

WCIIOJIb30BATh MPOU3BOAHYIO [JII HAXOXKIACHHUS HAWIY4lIEro pEIICHUS B
NPUKJIAAHBIX, B TOM YHCIE€ COLUMAIBHO-DKOHOMHYECKUX, 3ajadax, st
OTIpECNICHUs] CKOPOCTM W YCKOPEHHs Tpolecca, 3aJaHHoro (opmynoi wiu
rpaguKom;



CBOOOIHO ONEpUPOBATh TMOHATUSAMU: TEPBOOOpa3Hasi, ONpeAeNEHHBIN
UHTErpaj, HAaXOAHWTh MEpBOOOpA3HbIE AIIEMEHTAPHBIX (PYHKIHMI M BBIYUCIATH
uHTerpai no ¢popmyne Hetorona-Jleitonuia;

HaXOJAMTh IUIOIIAIU TUIOCKUX PUTYyp U 00BEMBI T ¢ TOMOIIbIO HHTErpaa;

UMETh TPEACTABICHHE O MAaTEMaTUYECKOM MOJEINPOBAHUU HA IpUMEpE
cocTaBlieHHs U PepeHInaTIbHBIX YPaBHEHU;

pelarh NpUKIaJHble 3a7aud, B TOM YHUCJE COLMAIbHO-3KOHOMHUYECKOTO U
¢u3nyeckoro xapakrepa, CpeACcTBaMH MaTeMaTUYECKOI0 aHAIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontposabusie | IlpakTuueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoTsbI pecypenI
MHOXeCTBO JEHCTBUTEIBHBIX YUCEI.
1 MHuorousensl. ParrionanbHble ypaBHEHUS U 24 1
HepaBeHcTBa. CHCTEMBI JIMHEHHBIX
ypaBHEHUH
5 Oynkiun u rpadguxu. CreneHHas GyHKIUS ¢ 12 1
[eJIBIM TIOKa3aTeIeM
3 ApudMeTHIECKH KOPEHb N-0i CTETICHH. 15 1
HppauroHanbHble ypaBHEHUS
4 [okazarenbHas ¢pynkuus. [lokazarenbHbie 10 1
ypaBHEHUs
5 Jlorapudmudeckast GyHKITHSA. 18 1
Jlorapudmudeckue ypaBHEHUS
5 TpuronomeTpuyeckre BHIPAKCHHS U 29 1
ypaBHEHUs
7 [TocenoBaTeTbHOCTH M IPOTPECCUH 10
8 HenpepriBable pynkuu. [IponsBoanas 20
9 [ToBTOpenwue, 06001IeHNE, CHCTEMaTU3aLUs 5 5
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n MPOrpaMMbl Bceero Koutpoabupie | IpakTuieckue o0pa3zoBaTejibHbIE
padoTbI padoTbI pecypesr
1 HccnenoBanue GyHKINNA C TTOMOIIBIO 99 1
MIPOU3BOIHOM
2 IlepBooOpasHas U MHTETpa 12 1
3 I'paduku TpuroHOMETPUIECKUX (PYHKITUH. 14 1
Tpuronomerpuveckre HepaBEHCTBA
4 HppannoHanbHble, MOKa3aTeIbHbIC U 24 1
norapuMuUecKue HepaBeHCTBA
5 KomruiekcHbie uncna 10
6 HarypaJibHbIE 1 1IeJIbIe Yrciia 10
CuCTeMBI pallHOHAILHBIX, UPPAIIHOHATEHBIX
7 MOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3a/auu ¢ mapameTpaMu 16 1
9 [ToBTOpeHwue, 06001IeHNE, CHCTEMaTH3aIUs 16 )
3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne uudpoBbie
/i Tema Ypoka Beero KOHTpOJ‘IbHLIe HpaKanecmle 06pa3OBaTeJILHble
padoTsbI padoThbI pecypen
1 MHOXkecTBO, onepaluu HajJ MHOKECTBAaMU U 1
HUX CBOMCTBA
2 Huarpammer Ditnepa-Benna 1
3 [IpumeneHne TeOpeTUKO-MHOKECTBEHHOTO 1
arnaparta JJis peuieHus 3a1a4y
Panmonansuele uncia. OOBIKHOBEHHBIE U
4 JeCATUYHBIE IPOOH, TIPOIICHTHI, OECKOHEUHBIE 1
MepUOIUYECKHe Ipodu
Pamnonansheie ynciaa. OOBIKHOBEHHEIC U
5 JECSTUYHBIE TPOOU, MPOLIEHTHI, OECKOHEUHBIE 1
MePUOIUUECKHE TpoOH
6 [Ipumenenue npoOeii U MPOLICHTOB ISt 1
pelIeHus: TPUKIaAHBIX 3324
7 [Tpumenenue aqpodei U MPOLIEHTOB TS 1
pELICHMS TPUKIIAIHBIX 3a/1a4
8 JleicTBuTENbHBIE YKciia. PalimonanbHbie U 1
UppALMOHAIIbHBIC YHCIIa
9 ApudmeTrueckue omneparuu ¢ 1
JIIEHCTBUTEIILHBIMU YHCIAMU
10 Mopynp A€MCTBUTENBHOTO YHACIIA U €TI0 1

CBOWCTBA




11

[Tpubnmx€HHbIE BEIUUCICHHUS, TIPaBUIa
OKpYTJICHUS, TPUKHUIKA U OLICHKA pe3ybTaTa
BBIYHCIIEHUN

12

OcCHOBHBIE METOJIbI PEIICHUS LENbIX U
JIpOOHO-pAaLIMOHABHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE METO/IBI PEILICHNUS LENbIX U
IpOOHO-palIMOHATIBHBIX YPABHEHUH U
HEPaBEHCTB

14

OcHOBHEBIE MCTOABI pCIICHUA LCIIbIX U
JIPOOHO-PANIMOHAIBHBIX YPAaBHEHUH U
HEPABCHCTB

15

MHoOro4ieHbl OT OJTHOW MEPEMEHHOM.
JlenmeHre MHOTOUYJICHA HA MHOTOYJICH C
octatkoMm. Teopema be3y

16

MHoOro4IeHbI C LEIbIMH KO PUITMEHTAMU.
Teopema Buera

17

Pemenne cucreM TMHENHBIX ypaBHEHUI

18

Pewienne cucrem JIMHEWHBIX YpABHEHUN

19

Martpuua cucTeMbl JINHEWHBIX YPaBHEHUH.
Onpenennurtenb MaTPUIIbI 2X2, €T
T€OMETPUYECKUN CMBICI U CBOMCTBA;
BBIYKCIICHHE €T0 3HAYCHUS

20

Ornpenenuresib MaTpuIlbl 2X2, €ero
TEOMETPUYECKHI CMBICT M CBOWCTBA;
BBIUKCJICHHUE €r0 3HAUCHUS

21

IIpumeneHne onpenenuTens A peueHus
CHCTEMBI JINHEVHBIX YPaBHEHHUN




22

Pemenne nmpukiagHeIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBI JINHEVHBIX YPaBHEHHUN

23

Pemienne npukiagHbIX 3a/1a4 ¢ TOMOIBIO
CHUCTEMBbI JINHEWHBIX YpaBHEHUI

24

KontponbHas padota: "PanronansHbie
ypaBHEHUs U HepaBeHCTBA. CHcTeMBI
JUHENHBIX ypaBHEHUN"

25

OyHKIMS, CTIOCOOBI 3a1aHUS (HYHKIIUH.

B3aumuo oOpatnbie pynkunu. Kommnosumms

byHKIUN

26

I'paduk pyHkumu. DneMeHTapHbIe
npeoOpa3oBaHus rpaukoB GyHKIUI

27

OO6nacTb onpeseneHns 1 MHOKECTBO
3HaueHuil pynkunu. Hymm yHkimm.
[TpomeKyTKH 3HAK OCTOSIHCTBA

28

YérHble U HEYETHBIE (PYHKIIUU.
[lepunonuueckue Gpynkiuu. [IpomexxyTku
MOHOTOHHOCTH (PYHKIIMU

29

MaxkcumMyMbl 1 MUHUMYMBI () YHKITHH.
HauOonpiiee n HauMeHbllee 3HAUYCHHE
(GYHKLIMHU HA IPOMEXKYTKE

30

Jluneiinas, kBagpaTudHas v JpoOHO-
JTUHeWHast QyHKIUN

31

3JICM€HTapHOG HCCIICOAOBAHUC U ITOCTPOCHUC

rpauKoB 3TUX QYHKLIUH

32

DeMeHTapHOE UCCIIEIOBAaHKIE U TIOCTPOCHHUE

rpa@uKoB 3TUX QYHKINN

33

CreneHs ¢ LICJIBIM ITOKa3aTeneM. buaom




HeroTouna

CreneHs ¢ LICJIBIM ITOKa3aTenaeM. buaom

34 Hsrotona

35 CrenenHast (yHKIIHS C HATypajIbHBIM U
1eJIbIM ToKa3ateneM. E€ cBoiicTBa u rpaduk

36 Konrponbnas padora: "Crenennas yHKIHS.
E€ cBoiictBa u rpaduk"

37 ApudmeTrueckuil KOpeHb HATypaTbHON
CTEIIEHH U €ro CBOKWCTBA

38 ApupmeTrueckuii KOpeHb HaTYypaIbHOM
CTEIIEHU U €ro CBOMCTBA

39 [Tpeobpa3oBaHus YHCIOBBIX BHIPAXKEHUH,
CoZIepKaluX CTENIEHN U KOPHU

40 [TpeoOpa3oBaHus YNCIOBBIX BEIPAKECHUH,
COJIepKaLUX CTENIEHU U KOPHU

41 [Tpeobpa3oBaHus YHCIOBBIX BHIPAXKECHUH,
coJiepKalluX CTENeHN U KOPHU
Uppanmonanbablie ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PELICHUS NPPAaLMOHAIBHBIX
yYpaBHEHUHI
Uppanumonansubie ypaBHeHUs1. OCHOBHBIE

43 METO/]Ibl PEIICHUS UPPALMOHAIBHBIX
yYpaBHEHUU
WppanmonaneHble ypaBHeHUs1. OCHOBHbIE

44 METO/bI PEMICHHS UPPALUOHATBHBIX
ypaBHEHUH

45 PaBHOCUIIBHBIE TEPEXO/IbI B PEILICHUU

UPPALMOHAIIBHBIX YPaBHEHUN




PaBHOCHIIBHBIE IEPEXOABI B PELIEHUN

46 UpPPaIMOHATILHBIX YPaBHEHUH

47 PaBHOCHIIBHBIE TEPEXO/IBI B PELLICHUN
UppaLMOHATILHBIX YPaBHEHUH

48 PaBHOCHIIBHBIE IEPEXObI B PEIICHUH
UpPPAIMOHATILHBIX YPaBHEHUH
CgoiicTBa u rpaduk KOpHs N-0i CTENEeHU KakK

49 GbyHKIMKM 00paTHOMW CTENEHH C HATYpPaJIbHBIM
HoKa3aresem
CaoiicTBa u rpauK KOpHsI N-Oi CTENEHU KaK

50 GyHKIIH 00paTHOW CTETICHH C HATyPaIbHBIM
nokasaresem
KontponbHas padoTta: "CBoiicTBa u rpadux

ol KOpH# N-0¥ cTtenenu. MppannoHanbHbIe
ypaBHeHUs"

59 CreneHb ¢ pallMOHAIBHBIM TIOKa3aTesIeM U eé
CBOMCTBA

53 CreneHb ¢ pallMOHAJIBHBIM IIOKa3aTeIeM U e€
CBOMCTBa

54 CreneHb ¢ pallMOHAJIBHBIM IIOKa3aTesaeM U eé
CBONCTBA

55 [Toka3zatenbHas QyHKUUs, €€ CBOWCTBA U
rpadux

56 Hcnonb3oBanue rpaduxa GyHKImMu A1s
peleHHs ypaBHEHUH

57 Hcnonp3oBanue rpadguka GyHKIUM 17151
peleHns ypaBHEHUI

58 [Toka3arenbHble ypaBHEHHsI. OCHOBHBIE




MCTOABI pCHICHUS MMOKAa3aTCIbHBIX ypaBHeHPIfI

[loka3atenbHble ypaBHeHUsI. OCHOBHBIE

59 1
METO/bI pEIIEHUS 0KA3aTEeIbHBIX YPaBHEHUN

60 [Toka3aresnbHble ypaBHEeHHs. OCHOBHBIE 1
METO/bI pEIIEHUS T0KA3aTEeIbHBIX YPaBHEHUN

61 Kontponbnas padora: "[lokazaTensHast 1
¢ynkuus. [TokazatenbHble ypaBHeHUS"

62 Jlorapudm uucna. CpoiicTBa norapudma 1

63 Jlorapudm gucia. CBoiicTBa Jiorapupma 1

64 Jlorapudwm uucna. CBoiicTBa Jorapudpma 1

65 JlecsaTrdHble U HaTypaJibHbIE JIOTapH(PMbI 1

66 JlecsATUYHBIC M HATYPaJIbHBIC JIOTaPU(PMBI 1

67 [TpeoOpa3oBaHue BBIpAKECHHUHN, COACPIKALIX 1
JorapupmMbl

68 [TpeoGpa3oBaHue BbIpaXKEHUH, COAECPIKALIUX 1
Jorapudmpl

69 [IpeoOpa3oBaHue BBIpAKECHHUHN, COACPIKALIIX 1
JorapupmMbl

70 Jlorapudmuueckas GyHKIMs, €€ CBOUCTBA U 1
rpaduk

71 Jlorapudgmuueckast pyHkuus, e€ cBOWCTBa U 1
rpapuk

79 Hcnonb3oBanue rpaduka GyHKIUT JUIs 1
peleHHs ypaBHEHUH

73 Hcnonps3zoBanue rpapuka QyHKIUN 1715 1
pelIeHus ypaBHEHUI

74 Jlorapudpmuueckue ypaBHeHUs. OCHOBHBIE 1




METO/]Ibl peIIeHU Jorapu(PMUIECKUX
ypaBHEHUU

Jlorapudpmuueckue ypaBHeHHs. OCHOBHBIE

75 METO/bI PEIICHUS JIOTapU(PMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBuenusi. OCHOBHbIE

76 METOBI PEICHUS JIOTapU(HMUIECKUX
yYpaBHEHUN

77 PaBHOCHIIbHBIE TTEPEXObI B pELHICHUH
Jorapu(MUUECKUX YpaBHEHUHN

78 PaBHOCHIIBHBIEC TTEPEXO/IBI B PELICHUN
JorapupMHUUECKUX ypaBHEHUH

79 Kontposnbnas padota: "Jlorapupmuueckas
¢byuknus. Jlorapupmudeckue ypaBHeHus"

80 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC
YHCIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCJIOBOrO apryMeHTa

83 ApKCUHYC, apKKOCHHYC M apKTaHT€HC
YHCJIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 ofpeieJIeHue TPUrOHOMETPUUECKUX (DYHKIIUH
YHCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyXKHOCTb,

85 OTIpeieJIeHNne TPUTOHOMETPHUECKUX (DYHKIIHI

YUCJIOBOTO apryMeHTa




86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 1

87 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

88 OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITHI 1

90 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIPAKECHUN

o1 [TpeoGpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUI

92 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIPa)KEHUI

93 [TpeoGpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAXCHUU

94 Pemenne TpUroHOMETPUYECKUX YPaBHEHUIN 1

95 Pewienne TpuroHOMETpUYECKUX YPaBHEHUM 1

96 Perennie TpUroHOMETPHUECKUX YPABHEHHM 1

97 Pemenne TpUroHOMETPUYECKUX YPAaBHEHUI 1

98 Penienne TpUroHOMETPUUECKUX YpaBHEHHN 1

99 Penienne TpUroHOMETPUUECKUX YpaBHEHUN 1

100 Perennie TpUroHOMeTpHUUECKUX YPAaBHEHHM 1
KonTponbHas pabora: "Tpuronomerpudeckue

101 BBIPAKEHMSI U TPUTOHOMETPUYECKHE 1
ypaBHeHUs"
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS

102 [ocienoBareabHoCcTeER. Meton 1
MaTeMaTHIeCKON WHIYKITUH

103 MOHOTOHHBIE U OTPAaHUYEHHBIC 1

OCICIJ0OBATCIIBHOCTH. I/ICTOpI/IH aHaJin3a




OECKOHEYHO MAaJIbIX

104 Apudmerrueckast mporpeccust

105 ['eomeTpuueckasi mporpeccust

106 beckoHeuHo yObIBarolIasi reoMeTpudeckas
nporpeccus

107 CymMma 6eckoHEeuHO yObIBaromeit
r€OMETPUUECKON IIPOTPECCUH

108 JIMHEHBIN ¥ YKCIOHEHIIUAJIBHBIA POCT.
Uucno e. DopMyna CI0KHBIX TPOIIEHTOB

109 JIMHENHBIN U YKCIOHEHIUAJIBHBIA POCT.
Yucio e. Dopmyiia CI0KHBIX IPOLICHTOB

110 Hcnonb30BaHUE MIPOrPECCUU ISl PELICHUS
peasIbHBIX 3aJ1a4 MPHUKJIAHOTO XapaKTepa

11 KonTtponbHas padora: "TlocnenoBarebHOCTH
U nporpeccun”

112 HenpepriBHBIEC (DYHKIMH M UX CBOHCTBA

113 Touxka pa3psiBa. ACUMITOTHI TPpaUKOB
b yHKIHIA

114 CpoiicTBa (hyHKIMI HETIPEPHIBHBIX HA
oTpe3Ke

115 CaoiicTBa (QyHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEpPBAJIOB JIJIsl pELIEHUSI HEPABEHCTB

117 MeToa HHTEpBAJIOB TSl pEIICHUST HEPABEHCTB

118 Meroa MHTEPBAJIOB ISl PELLICHUS HEPABEHCTB

119 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX

GYHKIMHA 1181 pereHust 3a1a4




IIpumeHeHne CBOMCTB HENIPEPBIBHBIX

120
GyHKIMM U1 penieHust 3aaa4

121 [TepBas 1 BTOpast NpoU3BOHbIE PYHKIIUU

122 OmnpeneneHue, TeOMETPUYECKUNA CMBICTT
MIPOU3BOAHOMN

123 OnpenencHue, GU3MUSCKHUIA CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHHE KacaTeNbHOU K rpauKy
byHKIIUN

125 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIH

126 [TpousBoaHBIC ATIEMEHTAPHBIX () YHKIIHHA

127 [Tpou3BoaHbIE AJIEMEHTAPHBIX (PYHKINN

128 [Tpou3BogHAST CYMMBI, TPOU3BEACHHUS,
YaCTHOT'O ¥ KOMIIO3UIIUHU (PYHKITUI

129 [TpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO W KOMITO3UIINH () YHKIIHH

130 [Ipon3BoHast CYyMMBI, IPOU3BEICHHUS,
YaCTHOT'O ¥ KOMIIO3UIIUHU (PYHKITUI

OHTpOJIbHAs pabora: OM3BOIHAS

131 K 0 "IT "

132 [ToBTOpenue, 00061IeHNE, CCTEMaTU3alus
3HaHMi: "YpaBHeHU"

133 [ToBTOpenue, 06001IeHNE, CCTeMaTHU3alUs
3HaHui: "OyHkun"

134 HToroBast KOHTpOJIbHAs paboTa

135 Hrorosast koHTpoOJIbHAs paboTa

136 [ToBTOpenwue, 060061IeHNE, CHCTEMAaTU3aIIUs




3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KJIACC

Ne
n/n

Tema ypoka

KogaunuyecTBo 4acoB

KonTpoabHble

Bcero
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

[IpumeneHne npou3BOJHOMN K
UCCIeI0OBaHUIO (YHKIIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeHeHre nponu3BOAHOMN K
Hccle0BaHuI0 DYHKIHM Ha
MOHOTOHHOCTH ¥ 9KCTPEMYMBbI

IIpumeHeHne Mpou3BOJHOM K
HCCIIeIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeHeHne npou3BOJHOM K
UCCIIEIOBAaHUIO (PYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpumeHnenre npou3BOAHOMN K
Hccaea0oBaHuI0 DYHKIHMI HA
MOHOTOHHOCTBH U SKCTPEMYMBI

IIpumeHeHne Mpou3BOJHOM K
HCCIIEIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M KCTPEMYMBI

Haxoxnenune HanOOoJIbILIErO U

HaMMEHBIIIETO 3HAYEHUSI HENPEPBIBHOU

GyHKIIMM Ha OTpe3Ke

Haxoxxnenne HanOoJIbIIEro u




HAMMEHBIIIETO 3HAYCHHUS HETIPEPHIBHOM
(GbyHKIMU HAa OTpe3Ke

Haxoxnenue HauboIbIero u
HAMMEHBIIIETO 3HAYCHHUS HETIPEPHIBHOM
(GyHKIIMM Ha OTpe3Ke

10

Haxoxnenne HanOoJIbIIErO U
HAUMEHBIIIETO 3HAYCHUS HETPEPBIBHON
(GyHKLIMHU Ha OTpe3Ke

11

Haxoxnaenne HanOopIero u
HAaMMEHBIIIETO 3HAYCHHUS HETIPEPHIBHOM
(GyHKIMHU Ha OTpe3Ke

12

13

Haxoxnenue HaubobIero u
HAMMEHBIIIETO 3HAYCHHUS HETIPEPHIBHOM
(GyHKIIMM Ha OTpE3Ke

[IpumeneHne Mpou3BOAHOM IS
HAXO0X/IEHNUs HaWIy4llEero peleHus B
NPUKJIAJHBIX 3a7a4ax

14

[TpumeneHre mponu3BOAHOMN AJIst
HaXO0XKJICHUS HAMITYUIIErO PEIICHUS B
MPUKJIAIHBIX 33a/1a4ax

15

[IpumeHneHune npou3BOAHON AJIst
ONpeAeICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOro (GOPMYIION HUITH
rpaduxom

16

[IpumeneHre npou3BOAHOMN 1JIst
ONpeACICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOro (GOpMYIION HUITH
rpaduxom




17

Komnozunus ¢pyHkimii

18 Komnozumus GpyHKImiz

19 Kommnoszumus ¢yHkimii

20 ['eomeTpuueckue oOpa3sl ypaBHEHUH Ha
KOOPIAWHATHOW TIOCKOCTH

21 I'eomeTprueckue 0Opa3bl ypaBHEHUHN Ha
KOOPJIMHATHOM MJIOCKOCTH

29 Kontponbnas padota: "UccnenoBanue
(GYHKIHNA ¢ TTOMOIIBIO TTPOU3BOTHOM"

23 [TepBo0oOpasHasi, OCHOBHOE CBOMCTBO
NepBOOOPA3HBIX

24 [lepBooOpasHble 31eMEHTAPHBIX (QYHKITHI.
[IpaBuna HaX0XJIEHUSI IEPBOOOPAZHBIX

25 [TepBooOpasHbIe 37IeMEHTAPHBIX (QYHKITHI.
[IpaBuna HAX0XKIEHUS IEPBOOOPAZHBIX

26 HNuterpan. ['eomeTpudeckuii CMbICT
UHTETpaita

97 Beruucnenue onpeneia€éHHOro uHTerpaia
o popmyne Herotona-JleliOuuma

08 Brruncnenue onpenenéHHOro HHTerpaa
o ¢popmyne Hrrorona-JIeibnuia

29 [Tpumenenune nHTErpana Juisi HaXO0XKIACHUS
I0MIAIeH TUIOCKUX PUTYP

30 [IpumeHeHre uHTerpaia Uik HAXOXKACHHUS
00BEMOB reOMETPUUECKHUX TeJ

31 [Tpumeps! pemenuii AudQepeHmramIbHbIX

YpaBHEHUH




[Tpumeps! pemiennit AU pepeHnnaIbHbIX

32 .
ypaBHEHHI
MaremaTHuecKoe MOJCINPOBAaHHUE

33 pEaNbHBIX MPOLIECCOB C MOMOIIBIO
nudepeHIaTbHBIX YpaBHEHUN

34 KonTponbras padora: "[lepBoobpasnast u
uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX
CBOICTBa U TpaduKu

36 Tpuronomerpudeckue GyHKINAU, HX
CBOWCTBA U TpaduKu

37 Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBa U rpauKu

38 Tpuronomerpudeckre GyHKINHU, UX
CBOWCTBA U TpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U rpaduKu
OT100p KOpHEHN TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKHUX

41 YPAaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPHUECKHUX

42 YPaBHEHHUH C TIOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43 OT00p KOpHEHN TPUTOHOMETPHUUECKHUX

YPAaBHEHUH C IIOMOILBIO




TPUTOHOMETPUYECKON OKPYKHOCTH

Pemenne TpuroHOMeTpU4ECKUX

44
HEPaBEHCTB

45 Perienue TpuroHoMeTpruueCcKux
HEPaBEHCTB

46 Pemrenue TpuroHoMeTpruUeCcKux
HEPaBEHCTB

47 Perienue TpuroHoMeTpruueCcKux
HEPaBEHCTB
Konrponsnas padora: "I'padpuku

48 TPUTOHOMETPHUYECKUX (YHKIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PELLICHHS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METOJIbI PEIICHHUS
MOKa3aTeJIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PELLICHHS
Jorapu(PMUIECKUX HEPABCHCTB

54 OCHOBHBIE METO/IbI PEILICHHS
Jorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PELLICHHS
Jorapu(pMUYIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHHS

JIOFapI/I(I)MI/I‘-ICCKI/IX HCPaBCHCTB




OCHOBHEIE MCTOABI pCIICHUA

> UppaIMoOHAIFHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEeILICHHS
UppalnoHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHHS
UppaMoOHAIFHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHHS
UppaloHaIbHBIX HEPABEHCTB
61 I'padnueckue MeTo bl pelIeHHs
UppaMOHAFHBIX YPaBHEHUN
62 I'paduueckue METOIbI peLICHHS
UppalMOHAJILHBIX YPaBHEHUI
63 I'padnueckue MeTo bl pelIeHHs
[TOKa3aTeNIbHBIX YPAaBHEHHUN
64 I'paduueckue METOIBI peLICHUS
MOKa3aTeJIbHbIX HEPABEHCTB
65 ['paduueckne METOBI peICHHS
Jorapu(pMUYECKUX ypaBHEHUN
66 I'paduueckue METOBI peLICHUS
norapu(pMUUECKUX HEPABEHCTB
67 I'padnueckue MeTo bl peleHNs
Jorapu(PMUIECKUX HEPABCHCTB
I'padmueckue MeTOABI peIICHUS
68 MOKa3aTeIbHbBIX U JTOTapu(PMUIECKUX
ypaBHEHUH
['paduueckne METOIBI pEeICHHS
69 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX

YpaBHEHUH




70

I'paduueckue MeTobI pereHus
MOKa3aTeIbHBIX U JIOTapU(PMUICCKUX
HEPaBEHCTB

71

I'paduyeckue MeToabl peleHus
MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX
HEPaBEHCTB

72

Konrponsnas pabdora: "UppanuoHansHsle,
MoKa3aTeJbHbIE U JOrapupMHUUECKUe
HepaBeHCTBA"

73

KommuiekcHble uncna. AnreOpanueckas u
TPUTOHOMETpHYECKasi OPMBI 3aIUCH
KOMILJIEKCHOTO YHCa

74

KommekcHble uncna. AnreOpandeckas u
TPUrOHOMETpHUEcKast pOPMBI 3aMUCU
KOMIUIEKCHOTO YHclia

75

Apudmernueckue onepanum ¢
KOMILJIEKCHBIMHU YHCJIAMU

76

Apudmernueckue omneparuu ¢
KOMIIIIEKCHBIMHU YU CJIaMHU

77

N300paxeHne KOMITTIEKCHBIX YHCeI Ha
KOOPJMHATHOM IJIOCKOCTH

78

N300paxeHne KOMIJIEKCHBIX YHCEN Ha
KOOPJAMHATHOW TIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii crenexnu
13 KOMIUIEKCHOTO YHMCIIa

80

®opmyna Myaspa. Kopau Nn-oii crenenu
13 KOMIUIEKCHOTO YuciIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI JJIA




peH_IeHI/ISI (1)I/ISI/I‘-ICCKI/IX nu FeOMeTpI/I‘-IeCKI/IX
3a7a4

Konrponbnas pabdora: "KommiekcHbie

82 |
qrcna

83 HatypanbHbie u 11em1pie yrciia

84 HatypasibHble u Liesble uucia

85 [TpumeHeHre TPU3HAKOB IETUMOCTH
LEJbIX YUCell

86 [IpumeHeHre TpU3HAKOB 1ETUMOCTH
IEJTBIX YUCEeIT

87 [TpumeHeHre TPU3HAKOB IETUMOCTH
nensix uncena: HOJ u HOK

88 [TpuMeHeHre TPU3HAKOB ISTUMOCTH
uensix yucen: HOJl u HOK

89 [TpumeHeHre TPU3HAKOB IETUMOCTH
LEJBIX YUCEII: OCTATKU MO0 MOAYJIIO

90 [TpuMeHeHre TPU3HAKOB ISTUMOCTH
IEJTBIX YUCEII: OCTATKH 110 MOIYJTIO
[TpumeHeHre TPU3HAKOB IETUMOCTH

91 LEJBIX YUCel: anropuT™ EBkinna ais
pelIeHus 3a/1a4 B LIEJIbIX YnCIax

92 Kontposnbnas pabota: "Teopus menbix
qucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJICJICTBUS

94 Cucrema ¥ COBOKYITHOCTh YPaBHCHHIM.

PaBHOCHIBHBIE CUCTEMBI M CHCTEMEI-




CIIEZICTBHUSI

95 OCHOBHBIE METO/bI PELLIEHUS] CUCTEM U
COBOKYITHOCTEHN pallMOHAJIBHBIX YPaBHEHUI

OCHOBHBIE METObI PELICHUS] CUCTEM U
96 COBOKYITHOCTEH UPPAIIMOHATIBHBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
97 COBOKYITHOCTEH MOKa3aTEeNbHbBIX
ypaBHEHUH

OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U
98 COBOKYITHOCTEH TTOKa3aTEeIbHBIX
yYpaBHEHUH

OCHOBHBIE METO/IBI PEIICHHS CHCTEM U
99 COBOKYITHOCTEH JTIorapu(hMUIECKUX
ypaBHEHUH

OCHOBHBIE METOBI PEIICHUS] CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMHUIECCKUX
ypaBHEHUH

[IpumeHeHne CHCTEM K peIIeHUI0
MaTeMaTHYECKUX 3a]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTel HAyKH U peabHOM
’KU3HU, HHTEPIIPETAINs TTOITy4CHHBIX
PE3yNIBTaTOB

[TpuMeHeHre CUCTEM K PEIICHUIO
MaTeMaTHUYeCKHX 3a7a4 U 3a7a4 U3

102 pa3IMYHBIX 00J1aCTeH HAYKH U PeaIbHON
KM3HH, HHTEPIIPETALUS TIOITYyICHHBIX
pe3ybTaToB




[IpumeHeHre HEpaBEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 3a/1a4 U3

103 pa3MyHbIX 001acTel HAyKH U pealbHOM
YKU3HH, UHTEPIPETaLNs MOTYyYSHHBIX
pe3yinbTaToB
Kontponbnas padota: "Cuctemsr

104 palMoHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHbBIX U JIOTapu(PMUIECKUX
ypaBHeHHN"

105 PanmonansHbIe ypaBHEHUS ¢ TapaMeTpaMu

106 PanmonaneHble HEpaBeHCTBA C
napaMeTpaMu

107 PanronansHbIE CHCTEMBI ¢ TTapaMeTpaMu

108 HppannoHaneHble ypaBHEHHS,
HEPaBEHCTBA C TTapaMeTpaMu

109 HppannoHaabHbIE CUCTEMBI C
napaMeTpaMu

110 IToka3arenbHble ypaBHEHMsI, HEPABEHCTBA C
napaMeTpaMu

111 IlokazaTenbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuueckue ypaBHeHMs,
HEPaBEHCTBA C TIapaMeTpaMu

113 Jlorapudmudeckne CUCTEMBI C
napaMeTpaMu

114 TpuroHoMmerprudeckre ypaBHEHUS C
napaMeTpaMu

115 TpuroHoMmerprudecKkre HepaBeHCTBA C

napameTpamMu




116

TpuroHomeTpu4ecKkue CUCTEMBI C
rapaMeTpamu

117

[locTpoenue u ucciaegoBaHue
MaTEeMaTHYECKHX MOJIEeH pealbHbIX
CUTYallUi C MOMOIIbIO YPaBHEHUH C
napamMeTpamu

118

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIENEH peaabHbIX
CUTYaIUil C MOMOIIBIO CUCTEM YPaBHEHHIA
C mapaMeTpaMu

119

[TocTpoenue u uccnenoBaHue
MaTEMATUUYCCKUX MOI[GJ'IGFI PpCaJIbHBIX
CUTYaIUil C MOMOIIBIO CUCTEM ypaBHEHHI
C mapaMeTpaMu

120

Kontponbnas padota: "3amgauu ¢
napamerpamu”

121

[ToBTOpenue, 06061IEHNE,
cuctemaTusanus 3Hanuil: "YpapHenus"

122

[ToBTOpenue, o600mIEeHNE,
cucTemMarusanus 3HaHuil: "YpaBHeHus"

123

[ToBTOpenue, 06061IEHNE,
cucTemMaTu3alus 3HaHuil: "Y paBHEHHUS.
Cucrtemsl ypaBHEHHT"

124

[ToBTOpeHwue, 06001IeHNE,
cuctemarusanus 3Hanuil: "HepaBencrsa"

125

[ToBTOpenue, 0600mIEeH e,
cucrematusanus 3Hanuii: "HepaBencrsa"

126

[ToBTOpeHwme, 06001IeHNE,




cuctemaTusanus 3Hanuil: "Hepasencrsa"

[ToBTOpenwue, 06001IEeHNE,

127 cucteMartusanus 3Hanuil: "[IponsBognas u 1
e€ npumeHeHue"
[ToBTOpenwue, o600mIEeHNE,

128 cuctemaruszauus 3HaHui: "lIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpenme, 0600IIEH S,

129 cucteMartuzanus 3Hanuii: "[Ipon3BogHas u 1
e€ npumeHeHue"
[ToBTOpeHwue, 06001IeHNE,

130 cUcTeMaTu3anus 3HaHuii: "UHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenwue, o600mEeH e, 1
cucTteMartu3anus 3Hanuit: "OyHkun"

132 [ToBTOpenwue, 060061IEHNE, 1
cuctemaTusanus 3Hanuil: "OyHkaun"

133 [ToBTOpenwue, 0600mEeH e, 1
cucreMartu3aius 3Hanuit: "Oynkiun"

134 HToroBast KOHTpOJIbHAs paboTra

135 HroroBast koHTpoIbHAs paboTa

136 [ToBTOpenwue, o600mIEeHNE, 1
cHCTeMaTH3alus 3HaHUU

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Maremaruka: anredpa 1 Hayajia MaTeMaTHYEeCKOro aHallu3a, T€OMETPHUSL.
Anre0pa u Hadaja MaTeMaTUYECKOro aHanmza, 11 kimacc/ Hukonbsckuit C.M.,
IToranoB M.K., PemernukoB H.H. u apyrue, AximonepHoe 00111eCTBO
«M3narenscTBo «lIpocBemenne»

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOr0 aHalu3a, FTeOMETPHUSL.
I'eomerpus, 10-11 knaccel/ byry3os B.®., IIpaconos B.B. noxa penakiueit

Canosanuero B.A., AknronepHoe obmectBo «M3aaTenscTBo «IIpocBemenne»

METOINYECKHUE MATEPHUAJIbBI UIA YYUTEJIA

e AureOpa u Hayaja MaTEMaTUYECKOro aHaIu3a. J{u1akTHyecKre MaTepuaibl
st 10 xnacca - IToranoB M.K., [lleBkun A.B.

o KOHCTpYKTOp MHIMBHIYaAJIbHBIX 3aanuit https://school-pro.ru/constructor/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HMHTEPHET
e bubmmoreka [IOK

e KoHCTpyKTOp MHAMBHIyaIbHBIX 3aganuii https://school-pro.ru/constructor/
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