Ipunoscenue xk @Ol COO
MyHununajibHoe 010/ KeTHOE 001eodpa3oBaTeIbHOE yUpesKIeHne
«Cpennsis odmeodpasoBatenbHasa mKoaa Ned6
HMeHH KaBaJsiepa opaeHa MyskecrBa {murpus baaperaunosa»

PACCMOTPEHO YTBEPXJIEHO
Ha [eJaroru4yecKkomM Hupextop MBOY
COBeTe «COHUI Ne46 nmenu
[TpoTokoi Nel KaBasiepa opJieHa My>xecTBa
oT «29» aBrycra 2023r. Jimutpus bagpetanHoBay
T.1.Kamanosa
[Tpuka3z Nel25

oT «29» aBrycra 2023r

NOKYMEHT NOANNCAH
BNEKTPOHHOW NOAMUCHIO

CepTuchukat: 0091E006A30CF4369FBOF2A3CB32129CF6
Bnapeneu: Kamanosa TaHauna nbxamoBHa
[Oencteutenex: ¢ 20.11.2023 go 12.02.2025

PABOYAS ITPOI'PAMMA

ydyeOHoro npeamera "Anredpa u Hayana MaTeMaTHYECKOro aHaIu3a.
VYrnyOnéuHblil ypoBeHb"
1st ooyyvaromuxest 10 - 11 kimaccos

r.HaGepexubie Uennbl
[HosicHuTEeIbHAS 3anIHCKA.



Iloacnumenvnaa 3anucka yuebno2o npeomema «Anzeopa u Havana mMamemamuyecKkozo
ananuzay (yeiyoaeHHbll YPOBEHb) HA YPOBHE CPEOHE20 00uLe20 00pa306anusl.

VY4eOublii kypc «Anrebpa W Hadajga MaTEeMaTHYECKOrO aHalln3a» SBISIETCA OJHUM W3
HanboJiee 3HaAYMMBIX B MPOrpaMMe CPEIHEro 001ero o0pa3oBaHus, MOCKOJIBKY, C OJHON CTOPOHBI,
OH 00ecreurnBaeT UHCTPYMEHTANIbHYIO 0a3y Ul U3yUEHHUsl BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C
Jpyroi CTOPOHBI, (POPMHUPYET JIOTHUECKOE M abCTPAaKTHOE MBIILJICHHE OOYdYaloUIMXCcsi HAa YPOBHE,
HE0OXOIMMOM I OCBOEHHUSI MH(POPMATHKH, OOLECTBO3HAHUS, UCTOPUHU, CIOBECHOCTH U JIPYTHX
JUCUUIUIMH. B paMKkax naHHOro y4eOHOro Kypca oOydaromimecs OBJIAJECBAIOT YHHUBEPCATbHBIM
SI3BIKOM COBPEMEHHOM HayKu, KOTOpasi POpMyIUpPYeT CBOU JOCTHXKEHUS B MaTEMaTHUECKO dopme.

VYueOHbIll Kypc anreOpbl M Hadal MaTeMaTHYeCKOTO aHajh3a 3aKJIaJbIBaeT OCHOBY IS
YCHEUIHOTO OBJIAJCHUS 3aKOHAMH (DU3UKH, XUMUHU, OUOJIOTUHU, TOHUMAHUS OCHOBHBIX TEHACHIIUN
pa3BUTHSI DKOHOMHMKHM M OOIIECTBEHHOM >KM3HHU, TMO3BOJSIET OPUEHTHPOBATHCS B COBPEMEHHBIX
HU(QPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO WCIIOJIb30BaTh HUX [UIsl JalbHEWUIIEro
o0pa3oBaHMs ¥ B MOBCEIHEBHOW XU3HU. B TO ke BpeMs OBiajeHHe aOCTPAKTHBIMH M JIOTHUECKH
CTPOTUMHU KOHCTPYKIHMSIMH anreOpbl ¥ MaTEeMaTHYECKOI'O aHalu3a pa3BHUBAeT yMEHHUE HAXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh UCTHHHOCTD, JOKA3bIBATh YTBEPXKACHUS C MMOMOIIBIO HHIYKIIUU U
paccyxaarh JAeIyKTHUBHO, HCIIONb30BaTh O0OOIIEHHE W KOHKPETH3allMio, abCTparupoBaHuE H
aHaJIOTHIO, (OPMHUPYET KPEaTUBHOE U KPUTUIECKOE MBIIIIICHHUE.

B xome wusydenus ydeOHOro Kypca «AnreOpa M Hauala MaTeMaTHYECKOrO aHajIn3a»
oOydJaromuecs: IOJy4alOT HOBBIA ONBIT PpEIICHUS MPHUKIAIHBIX 33734, CaMOCTOSATEIBHOTO
MOCTPOCHUSI MAaTEMaTHYEeCKMX MOJeNel peajbHBIX CHUTyalluil, HHTEPHpPETAluu MOTy4YEeHHBIX
peIlIeHHd, 3HAKOMSTCA C MPHUMEpPaMHU MaTeMaTHYeCKHMX 3aKOHOMEPHOCTEH B TNPHUPOJE, HAYKEe U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSAMU U UX aBTOPAMH.

VY4eOHbIi Kypc 005aaeT 3HAYUTEIbHBIM BOCIHUTATENbHBIM IOTEHLIMAJIOM, KOTOPBII
pean3yeTcss Kak uepe3 Yy4yeOHbI MaTepuan, CHOCOOCTBYIOMIUN (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS, TaK U Yepe3 CHerupuKy yueOHOU NesTeNIbHOCTH, TPeOyolel Npoa0KUTEIbHON
KOHIIEHTPALMU BHUMAHUS, CAMOCTOSITEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJIy4YEHHBIH
pe3yJnbTar.

B ocHoBe Mmeronuku oOyueHHsl anreOpe M HayajgaM MaTe€MaTHYECKOro aHaln3a JIeKUT
JesITeTbHOCTHBIN MPUHIIUT 00yJEHUSI.

B crpyktype yueOHOro kypca «Anrebpa M Hayala MaTeMaTHYECKOIO aHaJIN3a» BbIJCIEHBI
CIIEyIOINE COAepkKaTeIbHO-MEeToAuUecKue JuHuM: «Yucna u BblUMCICHUS», «DYHKIMH U
rpadukmny, «YpaBHEHUS W HepaBeHCTBay, «Hauama marematuyeckoro aHanmsza», «MHOXecTBa U
Joruka». Bce OCHOBHBIE COAEPKATEIbHO-METOUYECKHUE JIMHUU U3YYalOTCsl Ha MPOTSHKEHUH JIBYX
7eT o0y4eHHs Ha YpOBHE CpeIHero oOIiero oOpa3oBaHMs, €CTECTBEHHO JOMOJHsS APYyr Apyra u
MOCTETICHHO HACHIIIAsACh HOBBIMH TEeMaMH W pasfenamu. JlaHHBIA y4eOHBIH Kypc SIBISETCS
MHTETPATUBHBIM, IOCKOJbKY OOBEIUHSET B cede coJepXkaHHe HECKOIbKHMX MaTeMaTHYeCKHX
IVCIWIUIAH, TaKUX Kak anredpa, TPUTOHOMETPHS, MaTeMaTHUYECKUH aHallu3, TEOPUS MHOXKECTB,
MaTeMaThueckas Jioruka u apyrue. [lo mepe Toro kak oOywaromuecsi OBJaJeBalOT BcE Oosee
IAPOKMM  MaTEeMAaTHYeCKHM  almapaToM, Yy HHX T[IOCIefoBaTenbHO  (opmupyercs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTH MATEMaTHUECKYI0 MOJEb PEalIbHOM CUTYaIlH, MPUMEHSThH
3HAHUSA, TOJIyUEHHBbIE MNP M3YYEHUU Y4eOHOro Kypca, JMJid pEIIeHUs CaMOCTOSITEIbHO
copMyIHpOBaHHON MaTeMaTHYECKON 3a7aull, a 3aTeM HHTEPIPETHPOBATh CBOW OTBET.

CopepxarenpHo-MeTOIMYeCKast JTUHUS «Yucina U BBIYMCICHUS» 3aBepuiaeT (popMUpOBaHUE
HAaBBIKOB HCIIOJIb30BAaHUs JIEHCTBUTENBHBIX YHCEIN, KOTOpOE OBLIO HAaYaTO Ha YPOBHE OCHOBHOI'O
obmero obpazoBanus. Ha ypoBHe cpemnero obmiero oOpazoBaHusi 0c000€ BHUMAHHUE YIETSETCS
(OpMHPOBAHHIO HABBIKOB PALIMOHAJBHBIX BBIYMCICHHUH, BKIIOYAIOIIMX B ce0sl MCIOIb30BaHUE
pa3nmuyHBIX (OpM 3amUCH 4YHClla, YMEHHE JeJaTh MPHUKHUIKY, BBIIOIHATE TPUOIMKEHHBIC
BBIUMCIICHUS, OLCHMBATh YHCJIOBBIE BBIPOKEHHS, pabOTaTb ¢ MaTeMaTUYECKMMU KOHCTAHTaMH.
3HaKkoMble O0y4alOUIMMCS MHOXECTBA HaTypaibHBIX, LIEJbIX, PAIMOHAIBHBIX U JEHCTBUTEIbHBIX
YHCcen JIOTOJIHAIOTCS MHOXXECTBOM KOMIUJIGKCHBIX YHCell. B KakIoM H3 3THUX MHOXECTB



paccMaTpUBAIOTCSl CBOWCTBEHHBIE €My CleLM(pUYECKHe 3aJaud U OIlepalMu: JeJIEHHE Halelo,
OIIEpUPOBAHUE OCTATKAMU Ha MHOXKECTBE LEJIBIX YHCEN, OCOObIE CBONCTBA PAlMOHAIBHBIX M
UppalMOHATIBHBIX YHCcel, apu(METUUECKHE ONEpallii, a TAKKe M3BJICUEHHE KOPHS HaTypaJbHOMH
CTEIIEHU HAa MHOKECTBE KOMIUIEKCHBIX YUCell. brarogaps nocie1oBaTeIbHOMY PacIIMPEHHUIO Kpyra
HCIIOJIb3YEMBIX YUCENI U 3HAKOMCTBY C BO3MOKHOCTSIMM UX NPUMEHEHHUS JJIS PELICHUs PA3JIMYHBIX
3a1a4 GOpMHUPYETCs PEACTABICHUE O €IUHCTBE MAaTEeMaTHKH KaK HAyKU U €€ POJH B MOCTPOCHUU
MoJieJIel peaJIbHOTr0 MUPA, IUPOKO UCHOJb3YIOTCA 0000IIEeHNEe U KOHKPETU3ALH .

JIuaus «YpaBHEHHS M HEPABEHCTBA» pEANIM3YyeTCS Ha TMPOTSHKCHUHM BCErO OOydeHHUs Ha
YpOBHE cCpeiHero oomero oOpa3oBaHUs, IIOCKOJIBKY B KaxJIoM paszene [Iporpammsl
MPEIYyCMOTPEHO pEIIEHUE COOTBETCTBYIOMIMX 331ad. B pesynbTare oOyyaromuecsi OBJaIEBaOT
pa3sIMYHBIMM ~ METOAAMH  DPEIICHUS  PALMOHAIBHBIX, HUPPAlUOHAIbHBIX, ITOKA3aTEJIbHBIX,
Jorapu(pMHUUECKUX M TPUTOHOMETPUYECKHX YpPAaBHEHHIA, HEPABEHCTB M CHUCTEM, a TaKKe 3ajad,
colepkammx napamerpbl. [losyd4eHHBIE yMEHHS IIMPOKO MCIONB3YHOTCS IPH HCCICIOBaHUU
(GYHKIMH C MOMOIIBIO MPOU3BOIHOM, MPU PEUICHUH MPHUKIAJHBIX 33/1a4 M 337a4 Ha HaXOXKICHUE
HauOOJIBIIMX M HAaUMEHbIIMX 3HAaueHUN QyHKuuu. /laHHas conepxarenbHas JMHUSA BKIIOYAET B
ce0s Takke (GOpPMHpPOBAHWE YMEHHH BBINOJIHATH pacu€Tel 1o (opmynam, mnpeoOpa3oBaHUs
palMOHAIbHBIX, UPPALUOHAIBHBIX U TPUIOHOMETPUYECKHX BBIPDAKECHUN, a TAKXKE BBIPAXKCHUI,
COZEepKALINX CTEeTNeHW U Jorapudmel. biarogapss wm3ydeHuro anreOpandyeckoro maTepuaia
IPOUCXOIUT  JajbHEWIIee pa3BUTHE  ANTOPUTMHUYECKOr0 M aOCTPAaKTHOIO  MBIIJICHUS
oOyJaromuxcs, (OPMUPYIOTCSI HABBIKH JEAYKTUBHBIX PAaCCYKACHUH, PabOThI C CUMBOJIHHBIMH
¢dbopmamu, INpercTaBlIeHUsI 3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BHJI€ PABEHCTB U HEPABEHCTB.
Anrebpa mpemraraer 3QGEeKTUBHBIE HHCTPYMEHTHI Ul PEUICHHUS MPAKTUYECKUX M €CTECTBEHHO-
Hay4yHBIX 3aJa4, HarJIsSAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopepxarenpHo-MeTonyeckass JUHUS «DyHKUMU U Tpa@UKu» TECHO MEperieTaeTcs C
JAPYTUMH JTUHUSIMH y4eOHOTO Kypca, IOCKOJIbKY B KaKOM-TO CMBbICIIE 33aéT MOCIIE0BATEIbHOCTh
W3ydeHus Marepuana. V3ydeHue  CTENEHHOW, TOKa3aTelIbHOW, Jiorapumuveckol u
TPUTOHOMETPUUECKUX (YHKLUH, UX CBOWCTB U TpadUKOB, UCIOIb30BaHNE QYHKIMNA IS PeLICHUS
3a/1a4 U3 JAPYruxX y4eOHBIX MPEIMETOB U PEasIbHOM JKU3HHU TECHO CBSI3aHO KaK C MaTeMaTUYECKUM
aHAJIM30M, TaK U C pelIeHHEeM ypaBHEHHH U HepaBeHCTB. IIpu 3ToM 0ojbllIoe BHUMaHUE yenseTcs
(OpMHPOBAHUIO YMEHHUS BBIpaXaTh (pOpMyJaMU 3aBUCUMOCTH MEXIY Pa3IUYHBIMU BEITUYMHAMU,
UCClieIoBaTh NOJY4YEeHHble (YHKIUH, CTPOUTh UX Tpaduku. MaTepuan 3ToH copaepskaTelbHON
JIMHUW HAIEJICH HAa Pa3BUTHE YMEHUM M HABBIKOB, MO3BOJISIOIIMX BBIPAKATh 3aBUCHUMOCTH MEXKIY
BEIMYMHAMU B PA3JIMYHOM (hopMme: aHAIMTHUECKOM, rpaduueckoit u cioBecHoil. Ero msyuenue
CHOCOOCTBYET PAa3BUTHIO aAJITOPUTMUYECKOTO MBIIUIEHUS, CHOCOOHOCTH K O0O0OIIEHHIO |
KOHKPETHU3aLUHU, UCIIOJIb30BAHUIO aHAJIOTHUH.

CopepxarenpHas nuHMsS «Havana maTemMaTHyeckoro aHaiu3a» MO3BOJISIET CYIIECTBEHHO
paclIMpuTh KPyr Kak MaTeMaTHYECKUX, TaK M MPUKIAJAHBIX 3a/1a4, JOCTYIHbBIX 00ydarouuMcs, TakK
KaK y HHUX MOSBISETCS BO3MOXKHOCTh CTPOUTH TpaUKU CIOXKHBIX (QYHKIMH, ONpenensiTh HUX
HauOOoJNbIIMEe U HAaUMEHbIINE 3HAU€HHs, BBIYUCIATH IJIOMATd (GUTYp U OOBEMBI Tell, HAXOAUTh
CKOPOCTH M YCKOpEHMs IpoueccoB. JlaHHass conaepxkaTenbHas JIMHHAS OTKPBIBAET HOBBIC
BO3MOKHOCTHU IOCTPOCHMSI MAaTEMATHUYECKUX MOJEIEH peajbHbIX CUTYallWi, IIO3BOJISAET HAXOAUTH
Haujy4dliee pElIeHHEe B NPUKIAAHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHYECKHX, 3a7adax.
3HaKOMCTBO C OCHOBAMM MAaTeMaTHYECKOTO aHajh3a CIIOCOOCTBYET pa3BUTHIO abCTPaKTHOTO,
(GhopMabHO-IOTMYECKOTO0 U KPEaTUBHOIO MBIIUIEHUS, (OPMUPOBAHMIO YMEHUU pacrno3HaBaTh
MPOSIBJICHUSI 3aKOHOB MaTeMaTHKH B HayKe, TEXHHKEe M HcKyccTBe. OOydaromruecs Y3HAIOT O
BBIIAIOIIMXCS pe3ybTaTaX, MOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTeMaTHKU KaKk HayKd, U 00 HX
aBTOpAX.

CopepxarenpHO-MeTOIMYeCKas JIMHUA «MHOXKeCTBa U JIOTHKa» BKJIIOYAET B CeOs 371€MEHTHI
TEOPUM MHOXECTB M MATEMAaTHUYECKOW JIOTUKH. TeOpeTHKO-MHOKECTBEHHBIE IIPEACTABICHUS
IIPOHU3BIBAIOT BECh KypC IIKOJIbHOM MaTEMAaTUKU M NpeJUlaraloT Haubosiee YHUBEPCAIbHBIN S3bIK,
OOBCIUHSIOMNN BCe pa3ienbl MaTeMaTHKM W €€ MPUIOKEHUH, OHM CBS3BIBAIOT pa3HbIC



MaTeMaTHUYECKUE JUCLUMIUIMHBI M HX NPWIOKEHUs B eauHoe uenoe. [loaTomy BaxHO 1aTh
BO3MOXXHOCTh OOydYaromeMycsi TIOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIM SI3IK  COBPEMEHHOM
MaTe€MaTUKU U MCHOJb30BATh €r0 IS BBIPAKEHUSI CBOUX MBbICIEH. J[pyrMM Ba)KHBIM ITPU3HAKOM
MaTEeMATHKU KaK HAayKH CJEIyeT TNPU3HATh CBOWCTBEHHYIO €l CTPOrOCTh OOOCHOBaHWH U
CJIEIOBAaHHUE ONPEIEIEHHBIM IPaBHJIaM ITOCTPOEHUS JOKA3aTeNbCTB. 3HAKOMCTBO C 3JI€MEHTaMU
MaTEMaTHYECKOH JIOTUKH CIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO MBIIUICHUS OOydJaromuxcs,
MO3BOJISIET UM CTPOUTH CBOM PACCYKJIEHUS Ha OCHOBE JOTMYECKHX MpaBUil, (POPMHUPYET HABBIKU
KPUTUYECKOT'O MBIIIUICHHUS.

B yuebHom kypce «Anrebpa u Hayajla MAaTEeMaTUYECKOTO aHAJIM3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOT0 MOJICTTUPOBAHNSI, KOTOPBIC MPU3BAHBI CITIOCOOCTBOBATH (JOPMUPOBAHUIO HABBIKOB
IIOCTPOEHHUSI MOJENEN peanbHbIX CUTYyAlMi, UCCIECAOBAHUS ITUX MOJEJIEH C MOMOILBIO anmapara
anreOpbl 1 MAaTEMAaTHYECKOTO aHaIM3a, MHTEPIPETALINH MTOTYyYEHHBIX Pe3yJbTaToB. Takue 3a1anus
BILJICTEHBI B KXKIBIHA U3 Pa3/IeTIOB MPOTrpaMMbl, IOCKOJIBKY BECh MaTepual yueOHOro Kypca IHUPOKO
WCIIONB3YETCS JJIA pelIeHUsl MPUKIATHBIX 3a1a4. [Ipu pemeHun peanbHbIX MPaKTHYECKUX 3a7ad
oOyuaromuecss  pa3BUBAIOT  HAOMIOJATENBHOCTb, YMEHHE  HaXOOUTh  3aKOHOMEPHOCTH,
abCTparmpoBaThCsi, HUCIOJNB30BATh AHAIOTHIO, 0000maTh W KOHKPETHU3HPOBATH IMPOOIIEMY.
JlestensHOCTh TO (OPMHUPOBAHUIO HABBHIKOB pEIICHUS MPUKIAJAHBIX 3a/7a4 OpPraHu3yeTcs B
mporecce N3y4eHHs BCeX TeM yU4eOHOTo Kypca «Anredpa M Hayaja MaTeMaTHYeCKOTO aHaJIH3ay.

Ha u3yuenue ydyeGHOro kypca «AnreOpa M Hadajga MaTeMaTHYECKOrO aHAM3a» OTBOJIUTCS
272 gaca: B 10 xnacce — 136 yacoB (4 yaca B Hezenio), B 11 kimacce — 136 yacoB (4 yaca B HEACIIO).



Cooeprcanue yuebno2o npeomema «Ancebpa u nauaia mMamemMamuiecKko20 AHAIU3AYH
(y2nybnennslit ypoeens) Ha ypoeHe cpeonezo oouie2o oopazoeanus.

10 kaacc

Ymncsia v BbIYUCICHUS

Pannonaneupie yucna. OOBIKHOBEHHBIE M JECATHYHBIE IPOOH, MPOLEHTHI, O0ECKOHEUHbIE
nepuonudeckue npoou. [Ipumenenue apoOeil M MPOIEHTOB Ui pEIICHUs MPHUKIAIHBIX 33134 U3
Pa3IMYHBIX OTpaciell 3HaHUW U peaJbHON KU3HU.

JleiicTBuTenbHBIC 4YHCNa. PanuoHanpHBIE W UppalMoOHalbHBIC 4YHcla. Apudmerndyeckue
omnepalnuy ¢ JEHCTBUTEIBbHBIMU 4YHUCIaMH. MOAynb ACHCTBUTEIBHOTO 4YMCIIA U €ro CBOKCTBA.
[TpubnmkEHHBIC BRIYUCIICHUS, TIPABUIIA OKPYTIICHUS, PUKU/IKA U OLIEHKA PEe3yIbTaTa BEIYHCICHUH.

Crenenp ¢ 1enbiM NokazateneM. bunom HeroTona. Mcmonb3oBanue moaxosieid (Hopmbl
3aMUCH JICUCTBUTEIBHBIX YUCEI JJIsl pEHICHUSI TPAKTUYECKHUX 3a/1a4 U MPEJICTABIICHUS TAHHBIX.

Apudmernueckuii KOpeHb HATYPAIbHOM CTETICHH U €0 CBOMCTRA.

CreneHp ¢ palMOHAIBHBIM IIOKa3aTeleM U €€ CBOWMCTBA, CTENEHb C JEHCTBUTEIbHBIM
MOKa3aTeJeM.

Jlorapudwm gucna. CBoiicTBa orapudma. JlecITUIHbIC U HATypaIbHBIE JIOTAPU(PMBI.

CuHyC, KOCHMHYC, TaHI'€HC, KOTAaHI€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC HU
apKTaHI€HC YKCIOBOI0 apryMeHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnaectBa M TOXIECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb ypaBHEHUS.
PaBHOCHIIbHBIE ypaBHEHUS U ypaBHEHUsI-ClieIcTBUsI. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OCHOBHBIE METOJbI PEIICHUS LEIbIX U APOOHO-pAllMOHATBHBIX YPaBHEHHH W HEPAaBEHCTB.
MHorouiensl OT OJTHOM NEepeMEHHOU. JleeHne MHOrowIeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema
besy. MHorouieHs! ¢ nensiMu koddpunmentamu. Teopema Buera.

[Ipeobpa3oBaHUs YUCIOBBIX BBIPAKEHHM, COIEPIKALTNX CTENEHH U KOPHH.

Uppanmonansupie ypaBHeHHs. OCHOBHBIE METOIbI PEIICHUS UPPALIMOHATIBHBIX YPaBHEHUH.

[TokazaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX YPABHEHUI.

[IpeoOpa3oBanue BbIpaXeHHH, COEpPIKALUX JOTapru(PMBI.

Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METO/IBI PEIICHHS] TOTapUPMUUECKUX ypaBHEHUH.

OcHoBHble TpuUroHomerpuueckue ¢opmynsl. [IpeoOpasoBaHne TPUTOHOMETPUUECKUX
BbIpa)XeHUI. Pelienrie TpuroHoOMeTpuYeCcKux ypaBHEHHUI.

Pemenne cucrem JMHEHMHBIX YypaBHEHHMH. Marpuna CHCTEMBI JIMHEWHBIX YpPaBHEHMM.
Onpenenurens MaTpULbl 2X2, €ro FTEOMETPUUYECKHUI CMBICI U CBOMCTBA, BBIYUCIIEHUE €r0 3HAUCHMUS,
MIPUMEHEHUE OMPESTUTEINS ISl PEIICHHS] CUCTEMbI JIMHEWHBIX YpaBHEHUU. PereHue npukiiagHbix
3a/la4 ¢ TMOMOIIbIO CHUCTEMBbl JMHEHHBIX YypaBHEHUU. lccienoBaHue MOCTPOCHHOM MOJIENH C
MTOMOLIBIO0 MATPUIL U OIpeeaUTENEH.

[TocTpoeHne MaTreMaTHYeCKUMX MOJENEW peanbHOM CUTyallud C TOMOIIBIO YPaBHEHUW U
HepaBeHCTB. [IpumMeHeHHe ypaBHEHHI M HEPaBEHCTB K PEIIEHUI0 MaTeMaTHYeCKHX 3a/ad U 3ajad
W3 pa3IMyYHbIX 00JacTel HAyKH U PeallbHOM JKU3HH.

DyHKIUHN U TPaQUKH

Oyukumsi, crnocoObl 3amanus (yHkuuu. B3aumao obpatHble GyHKIMK. Kommosumwms
¢bynakuil. 'padux pyHkmmn. DnemeHTapHble Ipeodpa3oBanus rpadukoB GyHKINH.

OO6nacTe ompeneneHuss U MHOXecTBO 3HadeHui ¢yHkiuu. Hymu dynkmuu. [TpomexyTtku
3HAKOMOCTOSTHCTBA. U&THbie W HeuérHble (yHkiuu. [lepmommueckue Gynkmuu. I[TpomexyTku
MOHOTOHHOCTH (DYHKIIMU. MakcUMyMbl U MUHUMYMBI (QyHKIUH. Hawnbonblliee W HauMeHbIIIEe
3Ha4YeHHs QYHKIIUU HA TTPOMEKYTKE.

JluneiiHas, KBaApaTU4HAs W APOOHO-TUHEHHas (YHKIUU. DJIEeMEHTapHOe HCCIeOBaHUE U
MTOCTPOCHUE X TPa(UKOB.

CrenenHast ¢GyHKIMS C HaTypaJbHBIM M IeJbIM ToKa3aTeneMm. EE cBoiicTBa u rpaduk.
CroiictBa u TpaduK KOpHsS N-OH CTeneHW Kak (YHKIMH OOpaTHOW CTENEHH C HATYPaJIbHBIM
II0Ka3aTEeJIEM.



[TokazatenpHass u jorapudmMuueckas (QyHKIHMH, UX cBoWcTBa U Tpaduku. Mcmomp3oBaHue
rpaduKoB PYHKIUH U1 pELICHNs] ypaBHEHUH.

TpuroHomerpuyeckass  OKPYKHOCTb,  ONpPEJEICHHE  TPUTOHOMETPUUYECKUX  (DYHKIUI
YHUCJIOBOT'O apI'yMEHTA.

OyHKIMOHAIbHBIE 3aBUCHUMOCTH B peajbHBIX Ipolieccax U sBleHUsX. ['paduku peaabHBIX
3aBUCUMOCTEH.

Hauyana maTeMaTH4eCcKoOro aHajimnsa

IlocnegoBaTenpHOCTH, CIIOCOOBI 3amaHus IIOCIEIOBATEIbHOCTEH. MeTon MaTeMaTHYEeCKOH
UHAYKIMU. MOHOTOHHBIE U OrpaHHYEHHBIE MOCIEA0BaTEIbHOCTU. McToprs BO3HHUKHOBEHUS
MaTEMaTHYECKOTO aHAJIN3a KaK aHalIn3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas rnporpeccuu. beckoneuno yObIBaromias reomeTpudeckas
nporpeccusi. CymMma OECKOHEYHO YOBIBAIOIICH TE€OMETpUYECKOW mporpeccuu. JIMHEHHBIH wu
AKCMOHEHIMANBHBINA pocT. Yucno e. @opmyna cloKHBIX MpoLeHTOB. Mcrnoib30BaHue Mporpeccuu
JUTSL peIIeHUs PeaIbHBIX 33]1a4 MPUKIIAJHOTO XapaKTepa.

HenpepriBable (yHKIIMK U uX cBoiicTBa. Touku pa3pbiBa. ACUMOTOTHI rpaduKoOB (HYHKIUH.
CpoiicTBa (pyHKIMIA HETPEPHIBHBIX Ha OTpe3ke. MeTOoJ MHTEPBAIOB ISl PEIICHUS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIUI JIJIsl pEIICHUS 3a/1a4.

[lepBas u BTOpas mpousBoAHbIe PyHKIMU. OnpeneneHrue, TEOMETPUUECKUM U (PU3UUECKUIA
CMBICJI IPOU3BOIHOM. YpaBHEHHUE KacaTeabHOU K rpaduky QyHKIUU.

[IponsBoHBIC dIIeMEHTapHBIX (yHKIWH. [Ipon3BoaHAsT CyMMBI, TPOU3BEACHUS, YaCTHOTO U
KOMITO3UIIUH (PYHKIIHIA.

MHokecTBa M JTOTUKA

MHoecTBO, Omnepalnud HaJ MHOXXECTBaMU W WX cBoiicTBa. uarpammsl Diinepa—BenHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO ammapara JAjisi ONUCAaHUS pPeaJbHBIX IPOIECCOB U
SIBIICHUH, TIPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB.

Ompenenenue, TeopeMa, CBOMCTBO MaTeMaTUYECKOTO OOBEKTa, CIEACTBUE, JI0KA3aTEIbCTBO,
PaBHOCHUIIbHBIE YPaBHEHHUS.

11 knace.

Yucna v BbIYMCICHUSA

Hartypanbuble u unensle uuncna. IIpuMeHeHume mPU3HAKOB JENMMOCTH LEIBIX YHUCEI,
HaubOonbmmi obmmit aenutens (nanee — HOJl) u Haumenbinee odmiee kpatHoe (nanee — HOK),
OCTaTKOB 10 MOAYJIIO, anroputMa EBkinaa s penieHus 3a1a4 B LEIbIX YUCTIax.

KowmmiekcHple uucia. AnreOpamdeckass U TpUrOHOMETpudeckas (GOpMbl  3amucH
KOMIUIEKCHOTO 4Hcia. ApudmMeTnueckue omnepanuy ¢ KOMIUIEKCHBIMU 4YuciaMu. M3o0paxeHue
KOMIUIEKCHBIX YHUCEJl Ha KOOpAMHATHOM muiockoctu. Popmyna Myaspa. Kopau Nn-oii crenenu us
KOMIUIEKCHOro 4yHcia. [IpyuMeHeHHe KOMIUIEKCHBIX YHCeN Ul peleHus (QU3HMYecKux u
F€OMETPUYECKHX 3a/1a4.

YpaBHeHHs U HEPABEHCTBA

CucremMa U COBOKYIHOCTb ypaBHEHUN M HEPaBEHCTB. PaBHOCHUIIbHBIE CHUCTEMBI U CHUCTEMBbI-
CIIeCTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60op KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHWW C TIOMOIIBI0 TPUTOHOMETPHUECKOM
OKpPY>KHOCTH. PellieHne TpuroHoMeTpu4eckix HEPaBEHCTB.

OcCHOBHBIE METObI PELIEHUS TTOKA3aTENIbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METOABI PELIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHbBIE METO/bI PEHICHHS] CUCTEM M COBOKYIHOCTEHW pallMOHAIbHBIX, UppallOHATbHBIX,
MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX YpaBHEHUI.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMHU.

[IpumeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHUECKUX 3a/1ad U 3a/1a4
U3 PA3JIMYHBIX 00JIaCTeH HAyKU U peallbHON KU3HU, HHTEPIIPETALUs MTOJIyY€HHBIX PE3YIbTaTOB.

DOYyHKUMH U TPaPUKU



I'paduk xommosummm QyHkuii. ['eomeTpudeckue oOpa3bl ypaBHCHMH W HEPaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue QyHKIHNU, UX CBONCTBA U rpaUKH.

I'paduueckue MeTonbl pelIeHUs] YpaBHEHUH M HEpaBEeHCTB. | paduyeckre METOAbI peuieHus
3a/1a4 ¢ mapaMeTpaMH.

Hcnonb3oBanne rpadukoB (GYHKUMN Ui MCCIEAOBAHUS IPOIECCOB W 3aBHCUMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 33/1a4 U3 APYTUX YUeOHBIX MPEIMETOB U PEaTbHOM KU3HU.

Havyana maTeMaTH4ecKoro anajamusa

[IpumeHeHne MPOU3BOAHON K HCCIENOBaHUIO (DYHKIUI HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxaenne HanuOoIbIIero 1 HAMMEHBIIIET0 3HAYSCHUI HeMIPEPHIBHOW (DYHKIIMU HA OTPE3Ke.

[IpuMeHeHne nTpOr3BOAHOMN JIUISl HAXOXKICHHSI HAWTYUIIETro PEIIeHUs] B MPUKIAAHbIX 3a/1a4ax,
JUISL OTIPEJIEJIEHUS] CKOPOCTH U YCKOPEHHSI Ipolecca, 3a1aHHoro (opMysIoi miu rpadgukom.

[lepBooOpaszHas, OCHOBHOE CBOHCTBO IepBooOpa3HbiX. IlepBooOpasHbie 3JIeMEHTapHBIX
¢bynkuuid. [IpaBuia HaX0XKAEHUS TIEPBOOOPA3HBIX.

WNurerpain. 'eomerpuyeckuii cMbIca MHTErpaia. Beluncinenne onpeneaéHHOro HHTerpaia mno
dbopmyiie Hetotona-JIeliibawma.

[Ipumenenue wWHTErpana [Uisl HaXOXKIEHUS IUIOMIAfed IUIOCKUX GUryp U o0bEMOB
re€OMETPUUYECKUX TEIl.

[Ipumepsl pemnennit auddepeHmanbHbIX ypaBHeHHH. MaTemMaTHueckoe MOJIeIHUpOBaHUE
peabHBIX MPOIECCOB C MOMOIIBIO AU(GepeHIINaTbHBIX YPABHEHUH.



Inanupyemvie pesynomamovl o0c80eHuUs yueOH020 npeomema «Anzeopa u Hauana
Mamemamuyeckozo ananuza» (yenyOnenHvlii  ypo6eHv) HA YpPOGHe CpeoHezo 00ujeco
oopazoeanus.

JIMYHOCTHBIE Pe3yJIbTAThI.

1) epasicoanckoeo socnumanusi:

cOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3UIMH  OOy4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4YJIEHA POCCUHCKOTrO OOIEeCcTBa, MPEJCTaBIEHUE O MaTEeMaTHMYECKHUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3NIMYHBIX CTPYKTYp, SIBICHHI, TMPOLEIYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, ONPOCHI U JIPYroe), yMEHHE B3aHUMOJCICTBOBATH C CONUAIBHBIMU HHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKIMSIMH U Ha3HAYCHHEM;

2) nampuomuyecko2o 80CNUMAaHuUs:

c(OPMHPOBAHHOCTh POCCUHCKON TPAKJAHCKOH HICHTUYHOCTH, YB)KEHHUS K MPOILIOMY H
HACTOAIIEMY POCCHIICKOM MaTeMaTHKH, LEHHOCTHOE OTHOIICHHE K JIOCTHXKEHUSM POCCUMCKHX
MAaTEMaTUKOB U POCCUUCKOM MATEMAaTHUYECKOM LIKOJIbI, UCIIOJIb30BAHUE 3TUX JTOCTHKEHUHN B IPYTHX
HayKaX, TEXHOJIOTUSIX, cpepax SKOHOMHKHU;

3) 0YX08HO-HPABCMBEEHHO2O 80CHUMAHUSL:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUICKOTO Hapona, ChOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO MOBEJICHHUS, CBI3AHHOTO C MIPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKH
U IESITEIbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHHE YCTOWYMBOTO Oy IYIIEro;

4) acmemuuecko2o 60CNUMAaHUsA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIIOUas 3CTETUKY MaTeMaTHYEeCKHX 3aKOHOMEpPHOCTEH,
OOBEKTOB, 3a/lad, pPEMICHUH, PaCCYKICHUH, BOCHPHUHUMYMBOCTH K MATEMATHYCCKHM acCIICKTam
Pa3IMYHbBIX BUJIOB HCKYCCTBA;

5) @usuueckoeo 6ocnumanusi:

c(hOpPMUPOBAHHOCTh YMEHUSI IPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEpecax 3JI0pOBOTO U
6e3omacHOTro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/I0POBBIO (3I0pOBOE MHUTAHHE,
cOamaHCHUpPOBAaHHBINA PEXKUM 3aHATHI U OTIbIXa, peryisipHas pusuveckas akTUBHOCTD), (hU3HUECKOE
COBEPIIIEHCTBOBAHUE MPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHOM JIESITEIILHOCTHIO;

6) mpy0o6ozo 60cnumanusL:

TOTOBHOCTh K TPYIY, OCO3HaHHME ILEHHOCTU TPYJOJIOOUs, MHTEpeC K pa3iuuHbIM chepam
npodecCHOHANBEHON eATeIbHOCTH, CBA3aHHBIM C MAaTEeMAaTHKOW W €€ MPUIOKEHHUSIMH, YMEHUE
COBEpIIIAaTh OCO3HAHHBIN BBIOOp OyyIIel npodeccuu U peaau30BbhIBaTh COOCTBEHHBIC KU3HEHHBIC
IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYecKOMY OOpa3oBaHHUIO M CaMOOOpPa30BaHUIO Ha
MPOTSDKEHUM BCEH KU3HHM, TOTOBHOCTh K AKTHBHOMY YYacTHIO B PEIICHUM MPAKTHUYECKUX 3aad
MaTeMaTUYeCKOW HalpaBJIE€HHOCTH;

7) 9KOI02U4eCcK020 8OCNUMAHUSL!

c(OpPMUPOBAHHOCTh ~ JKOJOTHYECKOW  KYIbTYpbl, TOHUMAaHHE BIUSHUS  COIMATBHO-
SKOHOMMYECKHUX IIPOLECCOB Ha COCTOSIHME NPUPOJHOM M COLMAIBHOW Cpeabl, OCO3HAaHHE
rI100aTBbHOT0 XapakTepa SKOJOTHYECKUX MPOOJIeM, OpUEHTAIUsl Ha MPUMEHEHHE MaTeMaTHUYeCKUX
3HAHUU JJIS pelIeHusl 3aa4 B 00JIaCTU OKpY’Karolllel cpefbl, JIaHUPOBAHUE MTOCTYIKOB U OLICHKU
MX BO3MOXHBIX MOCJIEICTBUI AJIs1 OKPY>KAIOIIEH Cpebl;

8) yennocmu HayuHo2o nO3HAHUA!

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ ¥ OOIIECTBEHHOW MPAKTHKH, TOHUMAaHHE MaTeMaTUYECKOW HAyKU KakK c(epbl Y4eI0BEUeCKOM
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTH JIJIsl PA3BUTHS UBUIIN3ALINH, OBJIAJIEHUE SA3BIKOM
MaTeMaTUKd W MaTeMaTHYeCKOW KYJIbTYpOM KaK CpEeJACTBOM TIO3HAHUS MHpPA, TOTOBHOCTH
OCYUIECTBJISATh MPOEKTHYIO U UCCIIEI0BATENBCKYIO I€ATEIbHOCTh MHIUBUIyaJIbHO U B TPYIIIIE.

MeranpeamMerHblie pe3yabTaThl.
llo3nasamenvrvie yHugepcanbHule yueOnbvie 0eticmeusl
baszoevie nocuueckue oeticmeusi:




BBISIBJIATh M XapaKTepPU30BaTh CYLICCTBEHHbIE IPU3HAKM MAaTEMATUYECKUX OOBEKTOB,
MOHATHUH, OTHOIICHUH MEXIy MOHATUSAMH, (OPMYINPOBATH OINPECICHUS TIOHATHH, YCTaHABINBAThH
CYIIECTBEHHBIN MpPU3HAK KiIacCU(UKALMK, OCHOBAHUS JUld OOOOIIEHMS] M CpaBHEHMs, KPUTEPUU
IIPOBOJAMMOI0 aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIUpPOBaTh U IPEeoOpa30BbIBATh CYXKACHUSA: YTBEpAUTEIbHBIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIATh MAaT€MaTHMUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M INpOTUBOpeuus B (pakrax,
TAHHBIX, HAOIIOJICHUSX U YTBEPKACHUAX, MTPEIaraTb KPUTEPUH JUISI BHISIBJICHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEUUI;

JeNaTh BBIBOJBI C HCIIOJB30BAaHMEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOYEHNH 110 aHAJIOTHH;

IIPOBOAUTH CAMOCTOSTEIBHO J0Ka3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPKACHUN (IIPSAMBIE U OT
IPOTUBHOI0), BBICTPaWBaTh ApPryMEHTALMIO, IPUBOAUTH IPUMEPbl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKICHUS U BHIBOJIBI,

BbIOMpATh crIoco0 perieHus ydyeOHOW 3a1auM (CpaBHHUBATh HECKOJBKO BapUAHTOB pEILEHMUS,
BBIOMPATh HaHOOJIee MOIXOASIINHI ¢ YIETOM CaMOCTOSTEIBHO BBIACICHHBIX KPUTEPHEB).

bazosvie uccnedosamenvckue oeticmeusi:

WCIIOJIB30BATh BOIPOCHI KaK HCCIEIOBATEIBCKUI MHCTPYMEHT IO3HAHUS, (OPMYIHPOBATH
BONPOCHI, (PUKCUPYIOIIME TNPOTUBOpEYME, MpoOJieMy, YCTaHABIMBaTbL MHCKOMOE U JIaHHOE,
(bopMHpOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

IPOBOJIUTh  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM  3KCIIEPUMEHT,  MCCIEJOBAHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEM MAaTeMaTH4eCKOro OOBEKTa, SBJICHMS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEH MeX 1y 00BEKTaMH, SIBICHUSAMHU, IIPOLIECCaMH;

CaMOCTOSITENTFHO (HOPMYITUPOBaTh OOOOUICHHUS W BBIBOJABI 1O pe3yiabTaTaM MpPOBEINEHHOTO
HaOJI0CHUS, UCCIIE0BaHMs, OLEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3Yy/IbTAaTOB, BBIBOJIOB U
00001IeHMIT;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIABUraTh MPEANOI0KEHUSA O €ro
Pa3BUTHH B HOBBIX yCIIOBUSIX.

Paboma c ungpopmayueri:

BBISIBIAATE AeDUIIUTHl MH(DOpMAIUK, TaHHBIX, HEOOXOMUMBIX U OTBETAa HAa BONPOC W IS
peleHus 3a/1auu;

BbIOMpaTh  MHPOpPMAIMIO U3  UCTOYHUKOB  pa3IWYHBIX  THUIIOB,  aHAJIU3UPOBATb,
CHCTEMAaTU3UpOBaTh W  HUHTEPHPETHPOBATh HHGPOpPMALMIO  pa3IMYHBIX BHJIOB U (opMm
MIpe/ICTaBICHMUS;

CTPYKTYpUPOBaTh MHPOPMALINIO, MPEJICTABIATh €€ B Pa3InYHbIX (OpMax, WUIFOCTPHUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMU IO CAMOCTOSTENEHO CHOPMYITMPOBAHHBIM KPUTEPHSIM.

Kommynuxamusnule ynusepcanvhvie yuebnvie deticmeus

Obuwenue:

BOCIIPUHUMATh W (HOPMYIHUPOBATH CYXKJICHUS B COOTBETCTBHHM C YCIOBUSMU U LEISIMHU
OOmICHMsI, SICHO, TOYHO, T'PaMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX M MUCHBMEHHBIX
TEKCTax, IaBaTh MOSICHEHUS TI0 X0y PEIICHUs 3a/1a4, KOMMEHTHPOBAThH TOJTYyYEHHBINA Pe3yIbTaT;

B XOJe OOCYXIEHHUs 3a7aBaTh BOIPOCHI IO CYMIECTBY OOCYXKIAeMOW TEMBI, MPOOIEMBI,
pemaeMoil 3amavM, BBICKA3bIBATh HJIEW, HAICNICHHBIE HAa TIOMCK PEIIEHUs, COMOCTABISTH CBOU
CYXJICHHS C CYKICHHSIMH JIPYTHX YYaCTHUKOB JIHAJiora, OOHAPYKWBAaTh pa3jiMude M CXOJICTBO
MO3UIUH, B KOPPEKTHOU (hopMe (OpMyIHPOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;

MPEJICTaBIATh PE3YyIbTaThl pEHICHUS 3a7add, JKCIEPUMEHTa, WCCISAOBAHUS, IPOCKTA,
CaMOCTOSITENTFHO BBIOUPATh pOpMAT BBICTYIICHUS C YYETOM 3a/iad MPE3eHTAlUd U 0COOCHHOCTEN
ayTUTOPHH.

Peecynamusnsie ynusepcanvivie V’{€6Hbl€ deticmesus




Camoopeanuzayus:

COCTABIIATh IUJIaH, aJTOPUTM pELICHHUS 33Ja4yH, BBIOMpATh CIOCOO pemeHHs C Y4ETOM
HUMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBAaTb U KOPPEKTHPOBATH
BapHUaHTHI PEHICHUH ¢ y4€TOM HOBOM MH(pOpMAaLUN.

Camoxonmpons, SIMOYUOHATILHBIU UHMELTIEKN.:

BJIaJICTh HABBIKAMH IO3HABATENILHOU peQIIEKCUU KaK OCO3HAHUSI COBEPIIACMBIX JEHCTBUU U
MBICIMTENbHBIX MPOLIECCOB, UX PE3YylIbTAaTOB, BIAJETh CIOCO0AMHM CAMONPOBEPKU, CAMOKOHTPOJIS
IIpoLEecca U pe3yJIbTaTa PEUICHUs MaTEMaTUYECKOU 3a1a4H;

IIPEIBUIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HMKHYTH IIPH PELICHWM 3aladd, BHOCUTHb
KOPPEKTHBBI B JCATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JTAHHBIX, HAWJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LEJIU M YCIOBUSAM, OOBSICHATH MPUUMHBI JTOCTHKCHUS
WIA HEJNOCTHXXEHMsS pPe3ylbTaTOB  JESATEIbHOCTH, HAXOAWTh OWMOKY, JaBaTb OLIEHKY
pUOOPETEHHOMY OTIBITY.

Coemecmnuas 0esimenbHOCMb:

MIOHMMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M HMHIUBUAYaIbHOW pabOThHl NpHU
pelieHMM y4eOHBIX 3ajgad, MPUHUMATh LENb COBMECTHOM JESATEIbHOCTH, IUIAHUPOBATh
OpPTraHU3aIlI0 COBMECTHOH paboThI, pacrlpeneisTh BHIBI paboT, IOrOBapHBATHCS, OOCYXIATh
Ipolece U pe3yabTaT paboThl, 0000IaTh MHEHHUS! HECKOJIBKUX JIFOJICH;

Y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (00CYXIeHHs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» U UHBIE), BBIIOIHATH CBOIO YacTh pabOThI M1 KOOPIUHUPOBATH CBOM JAECHUCTBUS C APYTUMHU
YJIeHaMU KOMaHJbl, OLIEHUMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOAYKT IO KPUTEPUSM,
c(OpPMyYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.

IIpeameTHbIE pe3yJIbTATHI.

K konmy o0yuenus B 10 kjacce o0O0y4aromuidcs TOJYYHUT CIEAYIOIIME TMPEIMETHbIE
pe3ynbTaThl MO OTAETBHBIM TeMaMm pabodeil mporpaMMbl y4eOHOTro Kypca «Anrebpa M Hayana
MaTEeMaTHYECKOI0 aHAJIN3a»:

Yucsia ¥ BHIYUCICHUSA:

CcBOOOJIHO ONEpUPOBATH MOHATHSAMH: pAallMOHAIBHOE 4YMCIO0, OECKOHEYHas IMepHuoaudecKast
ApoOb, MPOLEHTHI, UPPALMOHATBHOE YHUCIIO0, MHOXKECTBA PallMOHAIBHBIX U JIEMCTBUTENBHBIX YHCEII,
MOAYJIb ACUCTBUTEIBHOTO YHCIIA;

IPUMEHATH APOOM W MPOLEHTHI Ui pelleHUs] MPUKIAAHBIX 3a/1a4 U3 pa3IMyHbIX OTpacien
3HaHUH U peaJbHOM )KU3HU;

IPUMEHATh NPUOMMKEHHBIE BBIUMCICHUS, NpPAaBUIA OKPYIVIEHUS, NPUKUIKY M OLEHKY
pe3yJibTaTa BEIYMCIICHUI;

CBOOOJHO ONEpUpPOBATh IOHATUEM: CTENEHb C MLEeJIbIM IOKa3aTeleM, HCIOIb30BaTh
MOAXOJAUIYI0 (QOpMYy 3amUCH JACUCTBUTEIBHBIX YHUCET JJIsi PEIIeHUs MPAaKTUYECKUX 3adad u
IIPE/ICTaBICHNS JaHHBIX;

cBOOO/IHO ONEPUPOBAThH MOHATUEM: apUPMETUUECKUN KOPEHb HATypaJIbHOM CTETEHU;

CBOOOJTHO ONIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM ITOKa3aTelNeM;

CBOOO/JIHO ONEpUPOBATH MOHATUSAMU: JorapudmM uucna, JOECATUYHbIE M HaATypaJibHbIE
JorapupMbl;

CcBOOOJHO OMEpUPOBATH MMOHATHUSAMHU: CHUHYC, KOCHHYC, TAHTEHC, KOTaHT€HC YHCIOBOTO
apryMeHTa;

OTIepUPOBATH MOHATUAMU: APKCUHYC, ApPKKOCUHYC M apKTaHT'€HC YHCIOBOTO apryMeHTa.

YpaBHeHHs U HEPABEHCTBA:

CcBOOOJHO OMEpUPOBATH MOHATHSMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, PaBHOCHIIbHbBIE
YPaBHEHUS U ypaBHEHUS-CIIECACTBHS, PABHOCUIIbHBIE HEPABEHCTBA,

MPUMEHSTh pPAa3IMYHble METOJAbl pEIHICHHUS pPALUOHAIBHBIX M APOOHO-PALMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ, MHTEPBAJIOB ISl PELLIEHUSI HEPABEHCTB;



CBOOOJHO ONEpPUPOBATh IMOHATUAMHU: MHOIOWIEH OT OJHOW MNEpPEeMEHHOH, MHOTOUYIEH ¢
HEJIBIMUA KO3 UIMEHTaMH, KOPHU MHOTOUJIEHA, IPUMEHATD JIeJIeHHEe MHOTOYWIEHA HA MHOTOYJICH C
ocTaTkoM, Teopemy be3y u reopemy Buera nis pemenus 3anay;

CBOOOJHO  OMNEpUPOBaTH IMOHATUSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHUWH, MaTpuIa,
ONpENeJINTEeNIb MAaTpulbl 2 X 2 W ero IeOMETPUYECKUH CMBICI, HCIOJIb30BaTh CBOWCTBA
orpenenuTens 2 X 2 A BBIYUCICHHS €ro 3HAu€HHs, MPUMEHATh ONPENCIUTENN U pPEIIeHUs
CUCTEMbl JIMHEMHBIX YpaBHEHHH, MOIEIUPOBAaTh PpEAJbHbIE CHUTYyallUd C IOMOUIbIO CHUCTEMBI
JMHEWHBIX YpaBHEHUH, HCCIIEIOBATH MOCTPOSCHHBIE MOAEIH C IIOMOIIBIO MAaTPHIl M ONpPEACTUTENCH,
MHTEPIPETUPOBATH NOJIYYECHHBINH Pe3ysbTaT;

MCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JJIs IPe0Opa30BaHUs BEIPAKEHUI;

BBINOJIHATH Pe00pa30BaHMsl YUCIOBBIX BEIPAXKEHUH, COIEPKAILUX CTEIIEHN C pallMOHAJIbHBIM
[I0Ka3aTeleM;

HCIOJIb30BaTh CBOMCTBA JIOrapu(pMoB i IpeoOpa3oBaHus Jorapu(pMUIECKUX BbIPAKECHUH;

CBOOOJHO ONEPUPOBATh MOHATHIMH: UPPALMOHAIbHbIE, IOKA3aTeNIbHBIC U JIoTapu(hMUIECKHe
YpaBHEHMsI, HAXOJUTh MX PEIICHUS C IOMOILBIO PABHOCWIBHBIX IEPEXOJOB WM OCYLIECTBIAA
IIPOBEPKY KOPHEH;

IPUMEHSATh  OCHOBHBIE  TPUTOHOMETpUYecKHe  (GopMynbl Uil [peoOpa3oBaHus
TPUTOHOMETPHUYECKUX BBIPAKEHHIA;

CBOOOJHO  ONEpUPOBaTH IOHATHUEM: TPUTOHOMETPUYECKOE YypaBHEHHUE, MPUMEHSTh
HE00X0AUMBIE (POPMYITBI ISl PEIICHHS] OCHOBHBIX TUIOB TPUTOHOMETPUYECKIX YPaBHEHUH;

MO/JICJINPOBATh PeajbHbIC CUTYAllMH HA SI3bIKE aJIreOpbl, COCTABIIATH BBIPAXKECHUS, YPABHEHMUS,
HEPaBEHCTBA 110 YCJIOBUIO 3a/la4yd, HWCCIEAOBAaTh IOCTPOCHHBIE MOJEIH C HCIOJIb30BaHHEM
anmapara anreopsl.

DyHKIUH U TPaQUKH:

CBOOOJHO ONEpUpPOBaTh MOHATUAMHU: (YHKLIMSA, CHOCOOBI 3ajaHus (YHKLUMH, B3aUMHO
oOpatHble (QYHKIMH, KOMOO3MIMA (YHKIUH, rpaduk (yHKOHUH, BBINOJHATH 3JIEMEHTapHBIC
npeoOpazoBanus rpadukoB GyHKINH;

CBOOOJHO ONEpPUPOBATH MOHITUSAMHU: OOJACTh OIpPEISICHUS] W MHOXECTBO 3HAYCHHU
GbyHKIMHU, HYTH QYHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO OIEPHUPOBATH TOHATHSAMHU: YETHBIE W HEYETHBIE (QYHKIUH, MEPUOANICCKHE
(GyHKIMH, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMHM, MAaKCUMyMbl M MHHMMYMbI (YHKIIHH,
HanOoJIbIIIee M HANMEHbIIIee 3HaYeHNE (PYHKIIUU Ha TIPOMEKYTKE;

CBOOOJHO OINEpUPOBaTh MOHATUSAMH: CTEMEeHHas (YHKIHMS C HaTypajJbHBIM M ILEJIbIM
nokasaresem, rpaduk cTerneHHON (QYHKIIMK ¢ HaTypaJIbHBIM M IIEJIBIM MTOKa3aTeseM, TpapuK KOpHS
N-oii cTeneHu Kak GyHKIMK 0OpaTHOM CTENEeHU ¢ HaTYpaJIbHBIM ITOKa3aTelleM;

OTEpPUPOBATH TOHATUSAMH: JIMHEHHAs, KBaJApaTU4YHAs W JIPOOHO-IMHEHHAs (QYyHKIUH,
BBINOJIHATH 3JIEMEHTapHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(hUKOB;

CBOOOJHO OIEPHPOBATH MOHATHSMH: TIOKa3aTeNbHas W JorapudmMudeckas (YHKIHH, UX
CBOWCTBA U IpaMKH, UCIOIB30BATh UX I'PapUKH I PELICHUs YpaBHEHUH;

CBOOOJHO ONEPUPOBATH MOHITHAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTh, OTpeAeTICHHIE
TPUTOHOMETPHUYECKUX (DYHKIIMH YHUCIOBOTO apryMeHTa;

WCTOJNB30BaTh TpaduKu (YHKIHKA Ui WCCIEAOBAaHUS TPOIIECCOB M 3aBHCHMOCTEH TpH
pelIeHnH 3a/7a4d U3 JPYruxX Y4eOHBIX NPEJAMETOB M PEeaJbHOM JKU3HHU, BBIpakaTh (opMyiamu
3aBHCUMOCTH MEX/y BETUINHAMH,

Hayana maTeMaTH4ecKOro aHajIu3a:

CBOOOJHO OTIEPHPOBATh MOHATHSAMHU: apu(METHUYECKass W TeOMETpUYecKas IPOTPeccHs,
0ecKOHEeuHO YOBIBAIOIIAs TeoMeTpuyeckas NMporpeccus, JUHEHHBIH M 3KCIIOHEHLMAIbHBIA pOCT,
(dbopMyIa CI0KHBIX TPOIIEHTOB, UMETh MPECTABICHHE O KOHCTAHTE,

MCIOJIb30BATh MPOTPECCUH [T PELICHUS peabHbIX 3aay MPUKIATHOTO XapaKTepa;

CBOOOJHO  ONEpPUPOBATh  MOHATHSAMHU:  IIOCIENOBATEIBHOCTh,  CIIOCOOBI  3aJaHUs
MoCJeI0BaTeNbHOCTEH, MOHOTOHHBIE U OTPAaHUYEHHBIE IOCIEI0BATEILHOCTH, TOHUMATh OCHOBBI
3apOXKICHUS] MaTEMAaTHIECKOTO aHaJIi3a KaK aHaIn3a OECKOHEYHO MaJlbIX;
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CBOOOJHO ONEpPHPOBATh MOHATUSAMH: HENpEpbIBHbIE (DYHKIMM, TOYKM pas3pbiBa Trpaduxa
¢byHKIMH, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJHO OINEpPUPOBATH NOHATUEM: (YHKIMsS, HENpepblBHAsT Ha OTpE3Ke, NPUMEHATh
CBOWCTBA HEMPEPHIBHBIX (DYHKIUI JUIS pEILICHHS 3aa4;

CBOOOJHO OIEPUPOBATH MOHATUAMU: I€pBasi U BTOpasi IPOU3BO/HbIE (YHKIIMHU, KacaTesIbHas
K rpaduKy QyHKINH;

BBIUUCIIATh IPOM3BOJIHBIE CYMMBI, IPOU3BEACHUS, YACTHOIO U KOMIIO3ULMH JIBYX (DYHKIIMH,
3HATh MPOU3BOHBIC FTTEMEHTAPHBIX (PYHKITHIA;

UCIOJIb30BATh T€OMETPUUYECKUH U (HU3NUECKUI CMBICI IPOU3BOJIHOM /7S peILeHHs 3a/1ay.

MHo:xecTBa M JIOTHKA:

CBOOOJHO ONIEPUPOBATH MOHATUSIMU: MHOXKECTBO, OIIEPALIUU HAJl MHOKECTBAMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBINM anmapar /Il ONUCaHUs peaJIbHbIX IPOLECCOB U
SIBJICHUM, TIPU PELIEHUH 3a]1a4 U3 APYrHX y4eOHBIX PEIMETOB;

CBOOOJHO OIEpPUPOBATh IOHATUAMHU: OIPENECICHUE, TEOPEMA, YpPaBHEHHUE-CIEICTBHE,
CBOMCTBO MaTeMaTHYECKOIr0 00BEKTa, J0KAa3aTeIbCTBO, PABHOCHIIbHBIE YPABHEHUS M HEPABEHCTBA.

K xkonmy oOyuenuss B 11 kuiacce oOydaroluiics MOJIyYUT CIAEAYIOIIME MpPEIMETHBIE
pe3yabTaThl MO OTACTBHBIM TeMaM paboueil mporpamMmbl y4eOHOTO Kypca «AnredOpa W Haudana
MaTEMaTHYECKOI0 aHAJIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO ONEpUPOBATh MOHATUSAMU: HATYpalbHOE U LIEJI0€ YUCII0, MHOXKECTBA HATYpaJIbHbIX
Y 1EJNBIX YMCEeJI, UCTIOIb30BaTh MpHU3HAKK jaenuMocTH menbix yucen, HOJ u HOK naTypanbHbIX
qucell AJIs PelIeHUs 3a1a4, IPUMEHATh aIrOpuT™M EBKiInaa;

cBOOO/IHO ONEpPUPOBATH MOHATHEM OCTaTKa [0 MOJYJIIO, 3allMChIBaTh HAaTypalbHbIE YKCIA B
Pa3IMYHBIX TO3ULUOHHBIX CUCTEMAX CUUCIICHUS;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: KOMIUIEKCHOE YHCIIO U MHOKECTBO KOMILIEKCHBIX YHCETI,
IPEJCTABIATh KOMIIJIEKCHBIE YUCIIa B alNre0pandeckoil 1 TPUrOHOMETPUUECKOM (opMe, BBINOIHATh
apudmeTryecKue onepanuy ¢ HUMU U U300pakaTh Ha KOOPJIMHATHON TJIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:

cBOOO/IHO ONEpUPOBaTh MOHATUAMU: UppaLlOHAIbHbBIE, T0KA3aTENbHbIE U JIOTApU(PMUIECKHE
HEPaBEHCTBA, HAXOAUTh UX PEIICHUS C IIOMOIIbIO0 PABHOCUIBHBIX IIEPEXOOB;

OCYILIECTBIATH OTOOP KOPHEN IPU PEIIEHUU TPUTOHOMETPHUUECKOTO YPAaBHEHUS;

CBOOOJHO ONEpUpOBaTh TMOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IMPUMEHSThH
HeoO0xoIuMble (YOPMYIIBI 1JIsl PELLIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUpPOBaTh MOHATHAMU: CUCTEMAa M COBOKYIHOCTh YPaBHEHHH M HEpPaBEHCTB,
PABHOCUJIBHBIE CUCTEMBI M CHCTEMBI-CIIEICTBUS, HAXOIUTh PEIICHUS CUCTEMBI U COBOKYITHOCTEH
palMoHAIBHBIX, UPPALIMOHATIBHBIX, IOKA3aTENbHbIX U JOrapu(pMUUECKUX YPAaBHEHUN U HEPABEHCTB;

pelmars  panuoHaJbHbIE, HpPpPALMOHAIbHBIE, I[OKa3aTelbHbIE, JoOrapupMuyecKkue u
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEPKAILKUE MOLYJIN U ITapaMeETPBh;

MPUMEHSTh rpapuuecKkue METOJIbl JUIsl pellIeHHs] YpaBHEHUM U HEpaBEHCTB, a TaKXKe 3ajay C
rapaMeTpamy;

MOJIETTMPOBATh PEAIbHBIE CUTYallUU Ha S3bIKE allreOphl, COCTABIATH BhIPAXKEHUs, ypaBHEHUS,
HEPAaBEHCTBA M HUX CHUCTEMBI II0 YCJIOBHIO 3a/layd, MCCIEI0BAaTh IIOCTPOEHHBIE MOJEIU C
MCIIOJIb30BaHMEM armapara aareOpbl, HHTEPIPETUPOBATh MOJYUEHHBII pe3ysbTar.

DyHKIUH U TPaQUKH:

CTPOUTHh TpaUKU KOMIIO3ULUU (PYHKIMHA C TOMOIIBIO 3JIEMEHTAapHOIO MCCIEAOBAaHUSA U
CBOWCTB KOMITO3UIIMU ABYX ()YHKIIHIA;

CTPOUTH F'€OMETPUUECKHE 00pa3bl ypaBHEHHUI U HEPABEHCTB HAa KOOPAMHATHOMN IUIOCKOCTH;

CBOOO/THO OTIEPUPOBATH MOHATHIMU: TPApUKU TPUTOHOMETPHUECKUX (DYHKIIHA;

MPUMEHSTh (PYHKUINHU IJI1 MOJIETHUPOBAHUS U HCCIIEI0BAaHUS pealbHBIX IMPOLIECCOB.

Hayana maTreMaTH4eCKOro aHAIM3a:

WCIOJIb30BaTh MIPOU3BOIHYIO JUIS HCCIe10BaHusl QYHKIIMH HA MOHOTOHHOCTh M 9KCTPEMYMBI;
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HaXOJUTh HaNOOJIbIIICe U HAMMEHBIIIee 3HAYCHUS (PYHKITMHM HEMPEPHIBHOW Ha OTPE3KE;

MCIIO0JIb30BATh MPOU3BOHYIO IS HAXOXKJICHHS HAMJIYYIIErO PEIICHUS B MPUKIIAIHBIX, B TOM
YHCJIe COIMATbHO-DKOHOMUYECKHX, 3a/1a4ax, JJIsl ONMpeesieHHs] CKOPOCTH M YCKOPEHHUs Ipolecca,
3a1laHHOTO PopMYIION WiH rpaduKom;

CBOOOJHO ONEPUPOBATh MOHATUSMH: MEPBOOOpa3Has, ONpEACIEHHBI WHTErpall, HaXOIHUTh
MEePBOOOPA3HBIE JJIEMEHTAPHBIX (DYHKIMHA ¥ BBIUMCIATH WHTETpan 1o ¢opmyne HproTona-
Jleiibuua;

HaXOJUTh IUIOMIAIN IJIOCKUX (GUTYP U 0OBEMBI TEJ C MTOMOIILIO0 HHTETPAJIA;

UMETh TMPEJICTaBICHUE O MaTeMaTHYECKOM MOJICIMPOBAHUN HA MPHMEPE COCTaBJICHUS
g depeHINaTbHBIX YPABHCHHIA,

pemarh NPUKIATHBIE 33Ja4d, B TOM YHUCIIC COLMAIBHO-YKOHOMHUYECKOTO M (PU3UYECKOTrO
XapakTepa, CpeICTBAMU MaTEMAaTHYECKOTO aHAIK3A.
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Temamuueckoe

oopazoeanus.

10 kaace

naanupoeanue
mamemamuuecKozo anaausa»

yueonozo

npeomema

«Anceopa u
(yenyonennvlit  ypoeéens) Ha ypoeHe

Hauana
cpeonezo  oouwiezo

Ne
n/n

Haumenosanue
pazoenoe u mem
npozpammol

Konuuecmeo uacoe

Bcezo

Konmponwvuovie
padomul

IlIpakmuueckue
paodomot

Inekmponnsvie (ughposwie)
obpazoseamenbHble pecypcol

MHOXECTBO

I CTBUTEIBbHBIX
yucell. MHOTOUYJICHEL.
PanmonanbHbie
ypaBHEHUS U
HEpaBEHCTBA.
CucreMbl TMHEHHBIX
ypaBHEHUH

24

https://resh.edu.ru/subject/51/

OyHKIUYN U TpapUKH.
CreneHHast GyHKIHS
C LIEJIBIM TTOKa3aTeIeM

13

https://resh.edu.ru/subject/51/

Apudmernueckuit
KOpPEHb N-O CTETIEHHU.
WppatnmonansHele
YpaBHCHHS

14

https://resh.edu.ru/subject/51/

IToxa3arennHas
byHKIHSA.
IlokazaTennHBIC
YpaBHEHUS

10

https://resh.edu.ru/subject/51/

Jlorapudpmuueckas
GyHKIMS.
Jlorapudpmuueckue
YPaBHEHHUS

18

https://resh.edu.ru/subject/51/

Tpuronomerpuueckue
BBIPAKECHUS U
YPaBHEHUS

22

https://resh.edu.ru/subject/51/

IlocnenoBareabHOCTH
" IpOorpeCCcrumn

10

https://resh.edu.ru/subject/51/

HenpepsiBHbie

GyHKIUH.
[IpousBoaHas

20

https://resh.edu.ru/subject/51/

[ToBTOpEHME,
0000111EHHE,
CHCTEMAaTH3alus
3HAaHUM

https://resh.edu.ru/subject/51/

Obwee Konuuecmso uacos
no npozcpamme

136

10

13



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

11 kaace

Haumenosanue
pazoenoe u mem
npozpammol

Konuuecmeo uacoe

Bcezo

Konmponvuovie
pabomul

Ilpakmuueckue
paodomot

Inekmponnsvie (ughposwie)
obpazoseamenbHble pecypcol

HccnenoBanue
1 (GYHKIHHA ¢ ITOMOIIIBIO
MPOU3BOAHOMN

22

1

0

https://resh.edu.ru/subject/51/

[TepBooOpasnHas u
WHTErpal

12

https://resh.edu.ru/subject/51/

I'paduknu
TPUTOHOMETPUUECKUX
3 byHKIHA.
Tpuronomerpuueckue
HEPaBEHCTBA

14

https://resh.edu.ru/subject/51/

HppaumnonaneHsle,
IIOKa3aTeIbHbIE U
Jorapu)MUICCKHe
HEPAaBEHCTBA

24

https://resh.edu.ru/subject/51/

5 KommniiekcHbie uuncia

10

https://resh.edu.ru/subject/51/

HarypanbHsle n
LieNIble Yncia

10

https://resh.edu.ru/subject/51/

Cucrembl
paloHaIbHbIX,
UppaIOHATEHBIX
MOKa3aTeIbHbIX U
JorapuPpMUICCKIX
ypaBHEHUH

12

https://resh.edu.ru/subject/51/

3agauu ¢
napameTpamu

16

https://resh.edu.ru/subject/51/

[ToBTOpEHUE,
0000111EHHE,
CHCTEMAaTHU3aIHs
3HAHUH

16

https://resh.edu.ru/subject/51/

Obuee kKonuuecmeo 4acos
1o npoepamme

136

10

14
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