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MNOSACHUTEJBHAS 3AIINCKA

[Iporpamma 1o anredpe Ha ypOBHE CpeaHero oOImero oOpa3oBaHMS COCTaBJICHA Ha
OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMBbI
cpeaHero oo6iiero oopazoBanus, npeacrarieHHbIX B PT'OC COO, ®OIT COO, OIIP no
MaTeMaTHKe, C y4eTOM KOHIICTIMH MpernoJaBanus yueOHoro npeamera «MaTeMaTuka »,
a Taxke peaepabHOM pabodeii mporpaMMbl BOCIIHTaAHUS

VY4eOHbIil Kype «Anredpa ¥ Hadajga MaTeMaTHYECKOTO aHAJIW3a» SBISICTCS OJHUM
13 HauOosiee 3HAYUMBIX B IPOTpaMME CpeaHero oOImero oOpa3oBaHUs, MOCKOJBKY, C
OJIHOM CTOPOHBI, OH OOECIEYMBAECT HMHCTPYMEHTAJIbHYIO 0a3zy s H3YyYeHHsS BCEX
€CTECTBEHHO-HAYUYHBIX KypCOB, a C JIpyrod CTOPOHBI, (POPMHUPYET JOTUYECKOE U
a0CTpaKTHOE MBINIUICHHE OOYydYaloIUXCs Ha YPOBHE, HEOOXOIWMOM ISl OCBOCHHUS
nHpopMaTuKy, OOIIECTBO3HAHMS, HWCTOPHUU, CIOBECHOCTH WM JPYTHX JAUCIUILIMH. B
paMKax JaHHOTO Y4eOHOro Kypca OOydaroIIuecs OBJIAJICBAIOT YHUBEPCAIBLHBIM SI3BIKOM
COBPEMEHHOW HayKu, KOTopas (OpMyJIHpPYyeT CBOU JOCTHNKEHUS B MaTeMaTHYECKOU
dhopme.

VY4eOHbI Kypc anreOpsl ¥ Ha4aJl MAaTEMaTHYECKOTO aHajn3a 3aKjIaJbIBacT OCHOBY
JUIS.  YCIENIHOTO OBJIQJICHUs] 3aKOHAMU (PU3BHKUA, XUMHUH, OWOJOTHHM, TOHUMaHUS
OCHOBHBIX TEHACHIIUA Pa3BUTHS SKOHOMHKHA M OOIIECTBEHHOW >XHU3HU, IO3BOJISET
OPUEHTHUPOBAThCS B COBPEMEHHBIX MHQPPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIMOJb30BaTh UX JUIS JaJbHEHIIEro oOpa30BaHusl U B MOBCEIHEBHOM >KU3HH.
B TO xe BpeMs oBiajicHHME aOCTPaKTHBIMH M JIOTUYECKH CTPOTHMMH KOHCTPYKITUSMH
anreOpbl 1 MaTeMaTHYECKOT'0 aHaIM3a pa3BHUBAET yMEHHWE HAXOJUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HCTHHHOCTB, JIOKa3bIBaTh YTBEPXKACHHS C TIOMOIIBIO HWHAYKIUU H
paccykaaTh  JENYKTUBHO,  MCIOJIb30BaTh  O0OOIIEHHME U  KOHKPETU3AIUIO,
a0CTparupoBaHKUE U aHAJIOTHIO, (POPMHUPYET KPEaTUBHOE M KPUTHUICCKOE MBIIIJICHHUE.

B xone n3ydeHust yaeOHOTO Kypcea «Anredpa 1 Hadajla MaTeMaTHYECKOTO aHAIA3a)
oOyyJaromuecs Mojay4aroT HOBBIN OIBIT PelIeHUs] TPUKIIAIHBIX 3a/1a4, CAMOCTOSTEIHHOTO
MOCTPOCHUS MATEMAaTHUYECKUX MOJENIed pealbHbIX CHUTyalluid, WHTEpIpeTaluu
MOJIYYEHHBIX PEHICHUN, 3HAKOMSTCA C IPUMEpPaMH MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIe, HAYKE M MCKYCCTBE, C BBIJAIOIIUMHUCSI MAaTEMAaTHUUYCCKUMU OTKPBITUSIMH M HX
aBTOpaMHU.

YueOHbIl Kypc 00J1a/1aeT 3HAYUTEIbHBIM BOCIIUTATEILHBIM ITOTEHIIMAIIOM, KOTOPBII
peanusyercss Kak uepe3 Y4eOHbId MaTepuan, CrnocoOCTBYIOMUNA (OPMUPOBAHUIO
HAyYHOTO MUPOBO33PCHHUSI, TaK U Yepe3 CnenuduKy yudeOHOU NeaTeTbHOCTH, TPEOYOIIeH
MPOJOKUTEILHON KOHIIEHTPAIlMd BHUMAHHUS, CAMOCTOSITEIBHOCTH, aKKypaTHOCTH H
OTBETCTBEHHOCTH 32 IMOJYyUYCHHBIN pe3yJIbTar.

B ocHoBe Meronuku oOyueHusi ainrebpe M HayajiaM MaTeMaTHYECKOro aHajau3a
JISKHT JEATCTLHOCTHBIA MTPUHITUT OO yICHHS.

B crpykType ydeOHOTO Kypca «AnreOpa W Haydajga MAaTeMaTHYECKOTO aHAIIN3a»
BBIJICIICHBI CICAYIONINE COJIEPKATEIbHO-METOANYCCKIE TUHNN: «Urca ¥ BRIYUCICHUS,
«DyHkuu u rpaduku», «YpaBHEHUs M HepaBeHCTBa», «Hadama maTemMaTHueckoro



aHanmusza», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COIEPKATEIBHO-METOIUYECKUE
JUHUU W3Y4aloTCAd Ha MPOTSHKEHUHU JBYX JIeT OOy4YeHHUs Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHUsl, €CTECTBEHHO JOMOJHSA JIPYr Apyra M MOCTENEHHO HACHIASICh HOBBIMU
TeMaMu M paszzaesiamMu. JlaHHbIA y4eOHBIH Kypc SIBIISIETCS MHTETPATUBHBIM, MOCKOJBKY
o0beuHsIET B ceOe coAepKaHUE HECKOIbKMX MaTeMaTHYECKHX AUCHUIUIMH, TaKUX KaK
anreOpa, TPUTOHOMETPHS, MATEMATUICCKUN aHATIN3, TEOPUST MHOKECTB, MaTEMaTHYECKas
joruka u npyrue. [lo mepe Toro xak oOydaromniyecsi OBIaJeBaloT BCE Oojee MIUPOKUM
MaTeMaTU4YeCKUM  amnmapaTtoM, |y  HUX  [OClenoBaTelbHO  (opMHUpyeTcs |
COBEPILICHCTBYETCSI YMEHHUE CTPOUTh MATEMATUYECKYI) MOJICNIb PEATIbHON CHUTYyalluH,
MPUMEHSTh 3HAHUS, TOJYYEHHbIE NPU H3YUYEHHH Y4YEOHOro Kypca, M pelieHus
CaMOCTOATENTFHO  CHOPMYTMPOBAHHOW  MaTeMaTW4YeCKOW  3a7add, a  3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

ConepxxaTenbHO-METOANYECKAass JHMHUSA «Yucna W BBIYKCICHHUS 3aBEPILIACT
dbopMupOBaHHE HABBIKOB MCMOJIb30BAHUS ACHCTBUTEIIBHBIX YUCEN, KOTOPOE ObLIO HaYaTo
Ha ypOBHE OCHOBHOTO 00111er0 06pa3zoBanus. Ha ypoBHe cpennero obmiero oopasoBanus
0co00€ BHHMaHHE YIeisieTcs (POPMUPOBAHUIO HABBHIKOB PAIlMOHAIBHBIX BBIYUCICHHH,
BKJIIOYAIOIINX B C€0sl MCIOJIb30BAHUE PA3IMYHBIX (DOpPM 3amucH 4Kcliia, yMEHUE Jenarh
MPUKUJIKY, BBITOIHATH NPUOIMKEHHBIC BIYUCIICHUS, OIIEHUBATh YHCIOBbIE BHIPAXKECHMUS,
paboTaTh C MaTeMaTHYECKHMMHU KOHCTaHTaMHU. 3HAKOMbIE OOyYarolMMCS MHOXECTBa
HAaTypaJbHBIX, UEIbIX, PAlUMOHAIBHBIX U JEHUCTBUTEIBHBIX 4YHCEN JOMOJHSAIOTCSA
MHOXECTBOM KOMIUIEKCHBIX 4YHCEN. B KaXXqoM M3 3TUX MHOXKECTB PAacCMaTpPUBAKOTCS
CBOMCTBEHHBbIE €My creuuduyeckue 3a7a4yd M OIepaluu: JCJICHUE Harleno,
ONEpUPOBAHUE OCTATKAMU Ha MHOXECTBE IIE€NIbIX YHCEN, O0COo0ble CBOWICTBA
paIMOHAIBHBIX W HWPPAIMOHATBHBIX YHCEN, apu(METUYECKHE OIepalud, a TaKKe
M3BJICUCHUE KOPHS HATypaJbHOM CTENEHM HA MHOXKECTBE KOMIUIEKCHBIX YHCEl.
brnarogapst mocnenoBaTEIbHOMY PACUIMPEHUIO Kpyra UCIHOJb3YEMbIX YHCEN U
3HAKOMCTBY C BO3MOXKHOCTSIMM HX NPUMEHEHUS Uil PEIICHUs pa3IuyHbIX 3a]a4
dbopmupyeTcsi TpeACTaBICHUE O E€IWHCTBE MaTeMaTUKM KaKk Haykd U €€ poiu B
MOCTPOEHUU MOJENICH peajbHOT0 MHUpa, IMUPOKO UCIOJB3YIOTCS 0000IeHNE U
KOHKpETHU3aIUsl.

JIunust «YpaBHEHUSI U HEPABEHCTBA» PEAJIU3yEeTCsl Ha MPOTSHKEHUH BCEro 00ydeHHUs
Ha YpOBHE CpeAHero oOiero oopa3oBaHusi, OCKOJIBbKY B KaxoM pazjeinie [Iporpammel
MPEeIyCMOTPEHO pELIEHWE COOTBETCTBYIOIIMX 3adad. B pesynpraTre oOydarommecs
OBJIQJICBAIOT PA3JIMYHBIMA METOJIAMHU PEUICHUS PAlUOHAIBHBIX, WPPALNHOHAIBHBIX,
MOKAa3aTeNbHbIX, JIOTApUPMUIECKUX U TPUTOHOMETPUUECKUX yYpaBHEHHI, HEPABEHCTB H
CUCTEM, a TakKKe 3aJad, colaepKamux napameTpbl. [lonydeHHbIE yMEHHS MIHPOKO
WCIIOJIB3YIOTCS MPU UCCIETOBAaHUM (DYHKIIMNA C MOMOIIBIO MPOU3BOJAHOM, IPU PEIICHUU
MPUKIAAHBIX 33/1a4 M 3a/1ad Ha HAXOXKJEHUE HAWOONBIINX W HAUMEHBIINX 3HAYCHHM
bynkuun. JlanHas cojepskarenbHas JTUHUS BKIIOYAeT B cels Takxke (OpPMHPOBAHUE
YMEHUW BBIMONHATH pacu€rel 1o ¢GopMmyiaMm, MpeoOpa3oBaHUsS PalMOHATIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKXke BBIPAKCHUH,



coAaepKammx creneHu u  jorapudmel. bmaromapss u3ydeHuio anreOpamyuecKoro
MaTepuaia MNPOUCXOAUT JalibHEHIee pa3BUTHE aJTOPUTMUYECKOTO M aOCTPAKTHOIO
MBIILJIEHUS 00y4Yaromuxcs, GOpMUPYIOTCS HABBIKM JIETYKTUBHBIX PACCYKJIECHUHN, pabOTHI
C CMMBOJIBHBIMHU (pOopMaMu, MpeACTaBICHUS 3aKOHOMEPHOCTEH U 3aBUCHUMOCTEW B BHJIE
pPaBEHCTB M HepaBeHCTB. Aunrebpa mnpennaraer 3(QQeKTUBHbIE HHCTPYMEHTHI IS
pELICHHS TPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 33/a4, HarJIs,IHO IEMOHCTPUPYET CBOU
BO3MOYXHOCTH KakK sI3bIKa HaYyKH.

CopepxxarenbHo-MeToquYeckass  JuHUs  «DyHKIMM W Tpaduku»  TECHO
neperieTaeTcsa ¢ APYTMMH JIMHUSAMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBbICIE
3a1a€T  TOCIIENOBATENIBHOCTh ~ M3Y4YEHHs]  Marepuana.  VM3ydeHwe  CTENEHHOW,
MOKA3aTebHON, JIOTapU(PMUYECKON U TPUTOHOMETPUUECKUX (DYHKIHMM, WX CBOWCTB H
rpadukoB, ucHoNb30BaHUE GYHKUMNA I8 pelieHus 3ajad U3 JAPYTuX Y4eOHBIX
MIPEAMETOB U PEAIBHOM )KM3HU TECHO CBA3aHO KaK C MaTEMAaTHYECKUM aHAIU30M, TaK U C
pElIeHHEeM YypaBHEHUMII W HepaBeHCTB. IIpu »ToM OO0JbIIOE BHUMAHUE YIENSETCS
(GOpMUPOBAHHIO YMEHHUS BBIpaXaTh (OpMyJaMH 3aBUCHUMOCTH MEXIY pPa3IUnYHBIMU
BEJIMYMHAMU, HUCCIIEIOBaTh MOJy4YeHHble (DYHKLUUHU, CTPOUTh MX rpaduxu. Marepuan
ATOM co/epXKaTeNbHOW JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUN M HAaBBIKOB, MO3BOJISIONINX
BBIPAKATh 3aBUCUMOCTH MEXIY BEIMYMHAMHU B pa3au4HON (opme: aHaTUTHYECKOM,
rpaduueckoil u cnoBecHoi. Ero nuydenue cnocoOCTBYET Pa3BUTHIO aIrOPUTMHYECKOTO
MBIIUICHUS, CIOCOOHOCTH K 000OIIEHUIO U KOHKPETU3ALNH, UCIIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenbHass auHUs «Havama MareMaTnyeckoro aHajiu3a»  I103BOJISIET
CYLIECTBEHHO paCIIMpPUTh KPYr Kak MaTEMAaTHUYEeCKHUX, TaK W MPUKIAJHBIX 3a]ad,
JIOCTYIIHBIX 00YYarolMMCs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTh CTPOUTH TpadUKu
CIIOKHBIX (DYHKIIMH, ONPEeNiaTh UX HauOOJIbIINE U HAUMEHBIIINE 3HAYCHUS, BBIYUCISATh
wiomanu Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTU U YCKOpPEHUs mpoueccoB. JanHas
COJIep>KaTelIbHAsl JINHUSL OTKPBIBAET HOBBIE BO3MOXKHOCTH ITOCTPOEHUS MATEMaTHYECKUX
MOJENEN peaNbHbIX CUTyallud, TO3BOJSECT HAXOAUTh HAWJIy4lllee pEUICHUE B
NPUKIAJAHBIX, B TOM YHCJIE COLMAIbHO-)KOHOMHUYECKUX, 3aJadyax. 3HAKOMCTBO C
OCHOBAaMH MAaTE€MaTHYECKOTO0 aHaliM3a CIOCOOCTBYET pa3BUTHIO  aOCTPAaKTHOIO,
(GOpManbHO-JIOTMYECKOTO ¥ KPEaTUBHOTO  MBILIUICHUS, (OPMHUPOBAHUIO YMEHUH
pacno3HaBaTh MPOSIBJICHUS 3aKOHOB MAaTE€MAaTUKH B HayKe, TEXHHUKE M HCKYCCTBE.
OOyuarolyecs y3HalOT O BBIJAIOIIUXCS PE3yJIbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHUSA
MaTE€MaTUKH KaK HayKH, U 00 UX aBTOpax.

CopepxarenbHo-MeTOAUYECKasl JIMHUS «MHOXKECTBa M JIOTMKa» BKJIIOYAET B ce0s
AJIEMEHTBl TEOPUU MHOKECTB M MAaTEMATHYECKOW JIOTMKH. TEOpEeTHKO-MHOXKECTBEHHBIE
MPEACTABICHNUS TNPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTeMaTUKU M MPEIararoT
HanOoJiee YHHUBEPCATBHBIN SA3bIK, OOBENMHSIIONIMN BCE pa3leibl MaTEeMaTUKH U €€
MPWIOKEHUHN, OHU CBA3BIBAIOT PAa3HbIE MATEMATHYECKUE AUCIUIUIMHBI U UX MPUIIOKEHHUS
B eauHoe 1enoe. [loaTromy BaxHO JaThb BO3MOXKHOCTH OOyYarolmeMycs IMOHHUMATh
TEOPETUKO-MHOXECTBEHHBIN SI3bIK COBPEMEHHOW MAaTEMaTWKH W MCIOJIb30BaTh €ro U
BBIPDAKEHUS CBOUX MbICIEH. J[pyrMM BaKHBIM NPU3HAKOM MaTEMAaTUKUM KaK HayKH



ClIelyeT TNpPHU3HATh CBOMCTBEHHYIO €W CTPOrocTb OOOCHOBAaHMUH U  CIIEIOBAaHUE
OTpeNeNIEHHBIM TIpaBUJIaM TOCTPOCHHS JI0KA3aTENIbCTB. 3HAKOMCTBO C DJJIEMEHTAMH
MaTEMaTUYECKOM  JIOTUKA  CIOCOOCTBYET  PAa3BUTHUIO  JIOTMUECKOTO  MBIIUICHHS
oOy4Jaronuxcs, IMO3BOJSET UM CTPOUTH CBOU PACCYXKJEHHS Ha OCHOBE JIOTMYECKHUX
npaBui, GOPMUPYET HABBIKK KPUTHIECCKOTO MBIIIICHUS.

B yuebHOM Kypce «AnreOpa U Havajga MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBl MAaTE€MaTUYECKOTO0 MOJICJIUPOBAHMS, KOTOpPhIE TPU3BAHBI CIOCOOCTBOBATH
(GbOopMHpPOBAaHHIO HABBIKOB IOCTPOCHUSI MOJIETICH peallbHbIX CUTYallMil, HCClieOBaHUs
ITHX MOJENe C TIOMONIbIO amnmapara aiareOpbl M MaTeMaTU4YecKOTO aHaln3a,
WHTEPIPETAUHA TOTYUYCHHBIX pPE3yJbTaTOB. Takue 3ajaHUsl BIUICTEHBI B KaXKIbIH W3
pa3fenoB MpOTrpamMMbl, TOCKOJIBKY BECh MaTepual Y4YeOHOro Kypca IIHPOKO
UCTIOJIB3YeTCsl ISl pelIeHusT TNPUKIAAHBIX 3amad. [lpu  pemieHun peanbHBIX
MPaKTUYECKUX 3a7a4 OOydarolirecs: pa3BUBAIOT HAOJIOAATENbHOCTh, YMEHUE HaXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCsi, MCIOJB30BATh AHAJIOTHI0, 0000maTh W
KOHKPETHU3UPOBaTh MpoldsieMy. JlesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHHUS
MPUKIAJAHBIX 3a/lad OpraHu3yeTcs B MPOIECCe M3YYCHHS BCEX TEM Y4YeOHOro Kypca
«Anrebpa 1 HayaJla MaTEeMaTUYECKOT0 aHAIIN3a.

Ha uzydenune ydeOHOro kypca «Anrebpa M Havaja MaTEeMaTHYECKOTO aHAIIA3a»
otBoauTcs 272 yaca: B 10 xmacce — 136 4dacoB (4 yaca B Hemenmto), B 11 kmacce — 136
yacoB (4 Jaca B HEZIEINIO).



COAEPKAHUE OBYUEHUA

10 KUIACC

Yuciia ¥ BBIYUCTICHUSA

Panmonanbubpie  uncia. OOBIKHOBEHHbIE W JECATUYHBIC JpoOH, TMPOIEHTHI,
OeckoHeuHbIe TiepuoAgndeckue apoou. [lpumenenne apoOelt U MPOIEHTOB ISl PEIICHUS
MPUKIAJHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEN 3HAHUN U PEATIbHOU KU3HH.

JevictBurenbHple  yucna.  PanuoHanpHble W HMpPpPALMOHAJIBHBIE  YHCIIA.
Apudmernueckue onepanuu ¢ ACUCTBUTEIbHBIMUA YKCIaMU. MOAyJb JEeHCTBUTEIHLHOTO
yucia u ero cpoiictBa. [IpubnmkEHHbIC BEIYUCIICHUS, IPABUIIA OKPYTICHUSI, TPUKUIKA U
OILICHKA PE3YJIbTaTa BHIYUCICHUMN.

Crenenb ¢ ueiabIM IokasareneM. bunom Hrrorona. Mcmonb3oBaHue moaxomsinei
dbopMbl 3amucHu JEHCTBUTEIBHBIX YHCEN JUIsl PEHICHUS TPAKTUYECKUX 3a7ad u
IIPECTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHb ¢ palMOHAIIBHBIM  IOKa3aTeaeM W €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM I10Ka3aTEJIEM.

Jlorapubm uymcna. CaoiictBa Jsorapudma. JlecaTuunble U HaTypaJbHbIE
JorapuMsl.

CuHyCc, KOCHHYC, TAaHI€HC, KOTAHIME€HC 4YHCJIOBOTO aprymMeHra. ApKCHHYC,
APKKOCHUHYC M apKTAHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxxnecTBa U TOXKAECTBEHHBIE MpPeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPAaBHEHMS.
PaBHOCHIIBHBIE  ypaBHEHUST W  ypaBHEHUA-CIEACTBHUS. HepaBeHCTBO, pelleHue
HEPABEHCTBA.

OCHOBHBIE METOJBI PEHICHHS IENbIX U JPOOHO-pAllMOHANIBHBIX YPAaBHCHHH U
HEPaBEHCTB. MHOTOWIECHBI OT OJIHOM NEPEMEHHOM. JleleHne MHOTOWIEHa HA MHOTOYJICH
c ocratkoM. Teopema be3y. MuorouseHs ¢ nenpiMu ko3 duiuentamu. Teopema Buera.

[IpeobpazoBaHus YKCIOBBIX BBIPAKEHUN, COACPIKAIIMX CTETICHU U KOPHHU.

Nppaunonansuble ypaBHEHHs. OCHOBHBIE METOJbl PELICHUS HPPALMOHATIBHBIX
YPaBHEHUM.

[lokazarenbHble ypaBHEHHs. (OCHOBHBIE METOABl PEUIEHUS ITOKA3aTEIbHbBIX
YpPaBHEHHUM.

[IpeobpazoBaHKe BRIPAKECHUI, COIEPHKAITUX JIOTapUPMBI.

Jlorapudmuueckne ypaBHeHUs. OCHOBHBIE METOJbI PEIICHUS JIOTApUPMUISCKUX
YPaBHEHUM.

OcHOBHbIE TPUTOHOMETPUYECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXECHUN. PellieHne TPUroHoOMEeTpUYECKUX YPAaBHEHUH.

Pemienne cucrem JMHEHWHBIX ypaBHEHMM. Marpuma CHCTEMBI  JIMHEHMHBIX
ypaBHeHHI. OnpenenuTens MaTpulbl 2X2, €ro reoMETPUYECKHl CMBICI M CBOMCTBA,
BBIUHCIICHUE €r0 3HA4YCHHWs, NPUMEHEHUE ONPEACIUTENs Il PELICHUS CHUCTEMBI
JIMHEMHBIX YpaBHEHUH. PellleHue NpuKiIagHbIX 3a1ad ¢ IMOMOIIBK) CHUCTEMBI JIMHEUHBIX



ypaBHeHMH. HMccrienoBaHue IIOCTPOCHHOM MOJEIM € IIOMOLIBIO  MaTpul, W
OIIpEICIIUTEIIEH.

[ToctpoeHne MaTEeMAaTHYECKUX MOJEIEN pPEaJbHOM CHUTyallud C ITOMOIIBIO
YPAaBHEHHUW W HEPABEHCTB. [IprMeHEHHE ypaBHEHHU W HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a7a4 U 337a4 U3 PA3IMYHBIX 001acTell HAyKH U pealbHOM KU3HU.

DYyHKIUHN U TPaPUKU

OyHkius, cnocoObl 3anaHud  QyHKuud. B3amMHO o00patHble  (QYyHKIMH.
Komnosunus ¢ynkuuit. I'padux pynkuun. Dnementapusie npeobdpa3oBanus rpadukoB
GbyHKIHA.

OOnacTe ompeleneHuss W MHOXKECTBO 3HaueHud @yHkuuu. Hynum QyHkumm.
[IpomexyTkn 3HAKOMOCTOSTHCTBA. YUETHble M Heu€THble (yHkuuu. llepuoanueckue
bysxun. [IpomMexxyTKu MOHOTOHHOCTH (YHKIIMH. MakCUMyMbl © MUHUMYMBI (DYHKIIHH.
Haubonbiiee n HauMeHblee 3Ha4eHNus (PyHKIUN HA IPOMEKYTKE.

Jluneiinasi, KBajmpaTU4Has W JApOOHO-TMHEHHas (QyHKOHH. DJIEMEHTapHOEe
UCCJIEJOBAaHHUE U IOCTPOECHUE UX IPa(PUKOB.

CreneHHass (pyHKIUSI C HAaTypaJibHbIM W II€JIbIM ToKa3zareneM. EE cBolicTBa u
rpa¢uk. CBoiicTBa U rpaduK KOPHS N-Of CTENEHW Kak (PYHKIHH OOpaTHOW CTENEHHU C
HATypaJIbHBIM IIOKa3aTENIEM.

[ToxazarenbHass u Jorapupmuyeckas (yHKIUMM, HX CBOHCTBA U TIpaduKH.
Hcnonp3oBanue rpadukoB GyHKIUHN IS peLIeHHs yPAaBHEHUH.

Tpuronomerpuyeckas OKpyKHOCTb, ONPEAEICHUE TPUTOHOMETPUUECKUX (PYyHKUIUN
YUCJIOBOTO apryMEHTa.

@OyHKIHOHAIBHBIE 3aBUCUMOCTH B pealibHBIX Ipoleccax U siBIeHusX. ['padpuku
peaabHbIX 3aBUCUMOCTEN.

Hayana MaTeMaTHYeCKOro aHaju3a

[TocaemoBaTenpbHOCTH,  CIOCOOBI  3amaHMs  MOCJIEOOBATEILHOCTEH. Merton
MAaTeMaTH4eCKOW WHAYKUMHA. MOHOTOHHBIE M OrpPaHWYEHHBIEC I10CIEI0BATEIBHOCTH.
HcTopust BO3HUKHOBEHHUSI MATEMAaTUYECKOT0 aHaJIn3a KaKk aHajan3a 0ECKOHEYHO MaJlblX.

Apudmernueckass U reoMmerpudeckas mporpeccuu. beckoHeuHo yObIBaromias
reomerpuyeckas mnporpeccus. Cymma O€CKOHEUHO YOBIBAIOIIEH TI'€OMETPUUYECKON
nporpeccuy. JIMHEHHBIM M JKCIOHEHIMAIBbHBIM pocT. Uucno e. dopmyna CIOXKHBIX
IIPOLICHTOB. Mcronp30BaHue MPOTPECCUM Ul PELIEHUs PeajbHbIX 3a1ay IPUKIIAIHOIO
Xapaxkrepa.

HenpepriBable QpyHKIMM U UX cBoWcTBa. Touku paspbiBa. ACUMNOTOTHI I'padUKOB
¢bynkuuii. CBoiicTBa (yHKUMN HENPEPHIBHBIX HAa OTpe3ke. MeToa MHTEpBajoOB s
pemieHus HepaBeHCTB. lIpuMeHeHnEe CBOWCTB HEMPEpBHIBHBIX (YHKIUN IS pELICHUS
3a/1ad4.

IlepBast u Bropas mnpousBoaHble ¢(yHKUMU. OnpeneneHue, reoOMETPUUECKUN H
(bu3MYECKUI CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeIbHOU K rpaduKy QyHKUIHUU.

[IpousBoansie 3nemeHTapHbIX (yHKUMA. [Ipon3BogHAs CyMMBbI, NpPOU3BENCHUS,
YAaCTHOTO Y KOMITO3ULIUU (QYHKIIHI.

MHokecTBa H JIOTHKA



MHoecTBO, onepaluy HajJ MHOXECTBAMHU M MX CBOMCTBA. Jlmarpammel Oiliepa—
Benna. [IpuMmeHeHne TEOPETHKO-MHOKECTBEHHOI'O ammapara JJisi ONMCAaHUS PEATbHBIX
MPOIIECCOB U SIBJICHUH, TP PEIICHUH 3a]a4 U3 IPYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOTO OOBEKTa, CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.

I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YUYEBHOI'O KYPCA «AJII'EGPA
1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YTJIVBJIEHHBI YPOBEHD)
HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS

chOpPMHUPOBAHHOCTh TPAXKAAHCKON TO3UIMU OOYYAIOMIETOCS KaK AaKTUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCHICKOTO O0OIIecTBa, MPEACTaBICHHE O MaTeMaTHYEeCKUX
OCHOBaxX ()YHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBJICHUN, TPOLEIYpP ITPAKIAHCKOIO
oO1iecTBa (BBIOOPHI, OMPOCHI M APYroe), YMEHHE B3aUMOJCHCTBOBAThH C COIMATBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (QYHKIIUSIMH U Ha3HAYCHHUEM;

2) IaTPMOTUYECKOT0 BOCITUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCHHCKOM TPaKJAHCKOW HWJICHTHYHOCTH, YBAXEHUA K
MPOIIOMY M HACTOAILIEMY PpOCCHUKWCKONM MaTeMaTUKH, LEHHOCTHOE OTHOIIECHHE K
JOCTHKEHUSAM POCCUMCKUX MATEMAaTUKOB M POCCUKWCKOM MaTEMaTUYECKOW IIKOJIbI,
MCIIOJIb30BaHUE ATUX JOCTHKEHUHN B IPYTUX HAyKaX, TEXHOJIOTHUAX, chepax IKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH POCCHUUCKOr0 Hapoaa, CHOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUSA, STHUYECKOTO IIOBEACHUS, CBI3aHHOTO C MPAKTUYECKUM
MIPUMEHECHUEM JOCTH)KCHUW HAYKH M JIESITEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO
BKJIa/la B TIOCTPOCHUE YCTOUUMBOTO OYIyIIETO;

4) 3¢TeTHYeCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKJIKOYAsg OCTETUKY MaTEMaTHUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, PELIEHUM, PACCYKIEHUN, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acIlieKTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKOro BOCIUTAHUS:

chOpMHPOBAHHOCTh YMEHHMsI TPUMEHATh MaTeMAaTHYECKHE 3HAHUS B HWHTEpecax
3I0pOBOTO0 M 0e30macHOro o0pasza KU3HHM, OTBETCTBEHHOE OTHOLIEHHWE K CBOEMY
3I0POBBIO  (370pOBOE TIUTaHHWE, COAJaHCUPOBAHHBIM pEXUM 3aHATUM U OTIbIXA,
peryispHas Gu3udeckas aKTUBHOCTB), (PM3UYECKOE COBEPIICHCTBOBAHUE MPHU 3aHSITHUSIX
CIIOPTUBHO-03I0POBUTEIIBHOMN AEATENBHOCTHIO;

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTh K TPYJly, OCO3HAHHE IEHHOCTU TPYIOJIIOOUS, UHTEPEC K PA3TUYHBIM
chepam TpodecCHOHATBHON JAESITENbHOCTH, CBS3aHHBIM C MaTEeMaTUKOW U €€
MPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIM BEIOOp Oymymier npodeccunn u



peaIu30BbBIBaTh COOCTBEHHBIC J>KU3HCHHBIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO HA MPOTSHKEHUHM BCEU JKHU3HU,
FOTOBHOCTh K AKTUBHOMY YYacTHIO B PEHICHUU MPAKTUYECKHUX 3a7a4 MAaTeMaTUYECKOU
HaIpaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh JKOJIOTHYECKOW KYJIbTYpPbl, TOHUMAHHUE BIUSHHS COIMATILHO-
HKOHOMUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON U COLMATILHON CPEJibl, OCO3HAHUE
rII00AIBHOTO  XapakTepa HJKOJIOTHYECKUX MpoOJieM, OpHUEHTAlHs Ha TMPUMCHCHHE
MaTeMaTUYCCKUX 3HAHUM IS pEIICHHS 3ajJad B OOJAcTH OKPYIXKAWIICH Ccpenbl,
IJJAHUPOBAHUE TIOCTYMKOB M OIIEHKH WX BO3MOXKHBIX IOCIEIACTBUM ISl OKPY’Karolen
Cpebl;

8) neHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH M OOIICCTBEHHOW MPAKTUKH, MOHUMaHUE MaTeMAaTHYECKOW HAyKH Kak
chepbl 4eIOBEUYECKON JICSITEIHPHOCTH, TANOB €€ Pa3BUTHS U 3HAYUMOCTH JIJIS Pa3BUTHS
[MBWIN3ALNK, OBJIQJICHUE S3BIKOM MAaTEMaTUKHM W MAaTeMaTHYECKOW KyJIbTYypOW Kak
CPEICTBOM  TMO3HAaHUA  MHUPa, TOTOBHOCTh  OCYIIECTBJISITh  MPOEKTHYHD U
HCCIIEIOBATENIbCKYIO ACATEIbHOCTh HHANBUAYAJIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJ/IbTATDBI

IHo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YYeOHbIE JeHCTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBJISAITH W XapaKTEPU30BaTh CYLIECTBEHHbIC IPU3HAKKM MaTEMaTUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHWA MEXIY MOHATUSAMHU, (HOPMYITUPOBATH OIMpPEAeICHUs
MOHSATUHN, YCTAaHABIMBATh CYLIECTBEHHBIM NpPHU3HAK KJIACCHU(UKAIMK, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS, KPUTEPUU TIPOBOJUMOTO aHAJIM3A;

BOCIIPUHUMATh, (DOPMYIUPOBATh U MPEOOPA3OBBIBATh CYXKICHUS: YTBEPAUTEIbHBIE
U OTpUIIATEIbHBIE, €AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISAITH MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IPOTUBOPEYHUS B
dakrax, JaHHBIX, HAOIIOICHUSIX U YTBEPXKICHUSX, IIPeAiaraTh KpUTEPUH JIJISl BBISIBIICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JleJlaTh  BBIBOJBI C  MCIIOJb30BAHMEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
VHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIFOUYECHHUH IO AHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEIIBHO JOKA3aTEJIbCTBA MATEMAaTUUYECKUX YTBEPKICHUU
(npsiMble W OT MPOTUBHOIO), BBICTPAMBATh apryMEHTAIMIO, MPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOJIBI;

BbIOHpaTh CIOCO0 pemeHus y4yeOHOH 3afaun (CpaBHHMBATh HECKOJBKO BapUAHTOB
pelieHusi, BbIOMpaTh Hanbosee MOAXOASIIUNA ¢ YUYETOM CaMOCTOSITENIbHO BBIJEICHHBIX
KPUTEPUEB).

ba3oBble uccienoBare/ibCKkue AeHCTBUSA:



WCIOJIb30BaTh  BOMPOCHI KAaK  HMCCJIEAOBATENbCKUI  WHCTPYMEHT  IO3HAHMS,
(bopMyIMpOBaTh BOMPOCHI, (PUKCUPYIOIIME MNPOTUBOpEUYUE, MPOOJIEMy, YCTaHABIMBATH
MCKOMOE U JIaHHOE, (POPMHUPOBATh TMIIOTE3Y, APIYMEHTHPOBATh CBOIO NO3ULIUIO, MHEHHE;

IIPOBOJUTE CaMOCTOSATEIBHO CIUIAHUPOBAHHBIA HSKCIIEPUMEHT, MCCIIEJOBAHUE IIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YecKoro OO0BbEeKTa, SBJICHMS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMu, SIBJICHUSIMHU, TTPOLIECCAMU;

CaMOCTOSITeIbHO  (OPMYJIMPOBATH OOOOIIEHUST W BBIBOJLI IO pe3yjbTaTaMm
NPOBEAEHHOTO HAOIIOACHUSA, WCCIENOBAaHUS, OLIEHWBATH JOCTOBEPHOCTH MOJyUYEHHBIX
PE3YJIbTAaTOB, BEIBOJIOB  O0OOIICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTUE TMpolecca, a TakKe BBIJIBUTATh
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora c nundopmanueii:

BBISIBJISATH A€(PUUUTHI MH(OpPMALUK, TaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha BOIIPOC
W JUIS PELICHMS 3aa4H;

BBIOMpATh WHOOPMAIMI0O M3 HUCTOYHUKOB pPA3IUYHBIX THUIIOB, aHAJIU3UPOBATD,
CUCTEMATU3UPOBAaTh M MHTEPIPETUPOBATh HMH(OPMALMIO Pa3IUYHBIX BUAOB U (GOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh HMH(POpPMAIMIO, TMPEACTaBIATh €€ B pa3IMYHBIX (Qopmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHMBAaTh HAJEKHOCTh MHPOPMAIMHM 10 CAMOCTOSTEIBHO CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIE 1elHCTBUS

Oomenne:

BOCIIPUHUMATh U (DOPMYIHPOBATh CYXKACHHS B COOTBETCTBHH C YCIOBUSIMH H
HeNIMHU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pPEHHs B YCTHBIX U
IIACbMEHHBIX TEKCTaxX, aBaTh MOSCHEHUs I10 XOAy pelIeHUs 3aJ1a4d, KOMMEHTUPOBATH
IIOJIyYCHHBINA PE3yNbTaT;

B XoA€ OOCYXJEHMsS 3aJaBaTb BOMNPOCHI MO CYIIECTBY OOCYKJa€MOH TEMBlI,
npoOJeMbl, pelaeMoil 3aJaud, BBICKA3bIBATh UJEH, HALECJIEHHBbIE HA IOWCK PEILICHMS,
COIIOCTABJIATH CBOM CYXACHUA C CYXKICHUAMH JPYITHX YYaCTHUKOB JUajora,
OoOHapyXHUBaTh PAa3IMUUE U CXOJCTBO INO3ULMUH, B KOPPEKTHOU (opMe (PopMyIupoBaTh
pa3HOIIacus, CBOU BO3PAKEHUS,

MPEACTABIATh PE3YJNbTAaThl PEIICHUS 3a7adyM, OJKCIIEPUMEHTA, HWCCIEIOBAHMS,
NPOEKTa, CaMOCTOSATENBHO BBIOMpPATh (QopMar BBHICTYIUIGHHA C Yy4€TOM 3ajad
IPE3eHTALNU U OCOOCHHOCTEN ayAUTOPUH.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe Y4eOHbIE NeHCTBHSA

Camoopranusanus:

COCTaBJIATh IUIAH, AJITOPUTM pEIICHUs 3aJayd, BbIOMpaTh CHoco0 pelieHus c
y4€TOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MH(POpPMALIUU.



CaMOKOHTPOJIb, IMOIMOHAJIBHbIN HHTEJJIEKT:

BJIAJI€Th HAaBBbIKAMHU I103HABATEIbHOW PEPIIEKCUU KaK OCO3HAHUSI COBEPIIAEMBIX
JNEUCTBUA M MBICIUTEIBHBIX MPOLECCOB, WX PE3YJIbTATOB, BIAJIETh CIOCOOaAMHU
CaMOIIPOBEPKH, CAaMOKOHTpPOJIS IIpollecca M pe3yibTaTa PELIEHUs MaTeMaTHYeCKOW
3aJlayu;

NpeABUACTh TPYAHOCTHU, KOTOPbIE MOTIYT BO3HUKHYTh MpU pPEHICHUH 3a]ayH,
BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, AAHHBIX,
HallICHHBIX OIMINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHMBAaTh COOTBETCTBUE pE3yJbTaTa LEIU U YCJIOBUAM, OOBACHATH HPUUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUS PE3yIbTaTOB ACSITEIbHOCTH, HAXOAUTh OLIMOKY, JaBaTh
OLICHKY NMPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eATEJIBHOCTD:

MIOHUMATh U UCIOJIb30BATh NPEUMYLIECTBA KOMAHIHONW U MHAUBUAYaJIbHON pabOThI
OpU pelIeHHH Y4eOHBIX 3ajay, MPUHUMATh IeJb COBMECTHOM JESTEeNbHOCTH,
IUIAHUPOBATh  OPraHU3allMl0 COBMECTHOM paboThl, pachpeneniarb BHABI padoT,
JIOTOBapUBaThcsa, OOCYXAaTh TMpoIecC U pe3yabTar padoThl, 0000IaTh MHEHHS
HECKOJIbKHX JIFOACH;

y4acTBOBaTh B TPyHmoBeIX (opmax paboTel (0OCykIeHus, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBITIOJHITH CBOIO YacTh pa0OThl U KOOPAUHUPOBATH CBOU
JNEUCTBUA C JPYTUMHU YIEHaMH KOMAaHJIbl, OLICHUBATh KAYECTBO CBOETO BKJIaJa B OOLIUM
HIPOJIYKT MO KPUTEPUAM, C(HOPMYIIUPOBAHHBIM YUYACTHUKAMH B3aUMOJECHCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy ob6ydenus B 10 kjacce oOydaromuics MOJIyYUT CIAEAYIOLIUE MTPEIMETHBIC
pe3yJbTaThl IO OTIENbHBIM TeMaM pabouel mporpamMmsel yueOHOro Kypca «Asnredpa u
Hayajia MaTeMaTHYECKOr0 aHaIN3a»:

Yuciia 1 BBIYMCTICHASA:

CBOOOZIHO ONEpUPOBATh MOHATUSAMH: PAIMOHAIBHOE YHUCIO, OECKOHEeuHas
nepuoaAnYecKas ApoOb, MPOLEHTHI, UPPALMOHATIBHOE YHCIIO0, MHOKECTBA PALIMOHAIBHBIX
U IEWCTBUTENBHBIX YUCEII, MOJYJIb JEHCTBUTEIBLHOTO YUCIIA;

NPUMEHATh APOOM M MPOUEHTHI JUIsl pPELIeHUs] MPUKIAAHBIX 3aa4 U3 Pa3IMYHbIX
OTpaciiel 3HaHUW U PEaJIbHOU KU3HU;

NPUMEHATh NPUOIMKEHHBIE BBIYKMCICHUS, MpPaBWJIa OKPYIJIEHUS, MPUKHUIKY H
OLICHKY pe3yJIbTaTa BbIYHMCICHU;

CcBOOO/IHO OIEPUPOBATh MOHATHUEM: CTEIEHb C LIEJIbIM [TOKA3aTEIeM, UCII0JIb30BATh
NOAXOASIYI0 POopMy 3alKCh JEHCTBUTEIbHBIX YUCEN AJIs PELICHUS IPAKTUYECKUX 3a1a4
Y TIPEJICTABIICHUS JaHHBIX;

CBOOO/JIHO ONEpUpPOBATh MOHATHEM: apU(PMETHUUYECKUH KOpEHb HaTypajbHOU
CTEIICHU;

cBOOO/IHO OIIEPUPOBATH MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM [10Ka3aTeleM;



cBOOO/IHO OIIEPUPOBATh MOHATUSAMU: JIOrapu(dM YKciia, 1eCATUYHbIE U HATYPAJIbHBIC
JgorapuMsl;

CBOOOJHO ONEpUPOBATh IMOHATUAMH: CHUHYC, KOCHUHYC, TAaHI€HC, KOTaHI€HC
YHCIIOBOI'O apTyMEHTA;

OIIEpUPOBAaTh MOHATUSMH: APKCUHYC, ApKKOCHHYC M apKTAaHI'€HC YHCJIOBOIO
apryMeHTa.

YpaBHeHMs 1 HepaBeHCTBA:

CBOOOJHO ONEpPUPOBATH MMOHATUSAMU: TOXKAECTBO, YpPaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATH Pa3IMYHbIE METObI PEILICHUS PAllMOHAIBHBIX U IPOOHO-pallMOHAIbHbIX
YPaBHEHUH, IPUMEHATH METOJI HHTEPBAJIOB I PELLECHUSI HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHUSMU: MHOTOWIEH OT OJHOW NEpPEMEHHO,
MHOTOYJICH C UENbIMU KO3 PUIMEHTaMH, KOPHM MHOTOYJICHA, MPUMEHSTH [EJICHHE
MHOI'OYJIEHa HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera s pemenus
3a1ay;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: CHCTEMA JIMHEHHBIX YpaBHEHUU, MaTpula,
ONPEAECIUTENb MATPULIBI 2 X 2 U €ro T€OMETPUUECKHUN CMBICII, UCIIOJIb30BAaTh CBOMCTBA
onpenenurTens 2 X 2 Juis BBIYHUCIEHUS €r0 3HAYEHHs, NPUMEHSITh ONPEIEIUTENH IS
PELICHNs] CHCTEMBl JIMHEWHBIX YPaBHEHWH, MOJEIMPOBATH DPEAJBHBIE CHUTYallMH C
IIOMOIIBIO CHUCTEMBI JIMHEHHBIX YPAaBHEHUH, MCCIEIO0BAaTh IIOCTPOEHHBIE MOJEIU C
ITIOMOIIBIO MATPHI] U OTIPEIETUTENEH, HHTEPIIPETUPOBATH MTOIYUYECHHBIA PE3YJIbTaT;

UCII0JIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMU JJIs IpeoOpa30BaHUsl BbIPAKEHUM;

BBIMOJHATh MPEOOPa30BaHUs YHCIOBBIX BBIPAKEHUH, COAEpXKAIIMX CTEHNEHU C
palMOHAJIBHBIM IIOKA3aTelIeM;

MCIIOJIb30BaTh CBOMCTBa Jiorapu(MoB sl MpeoOpa3oBaHUs JIOrapupMUUECKUX
BBIPAKECHN;

CBOOOJHO OINEpUPOBaTh MOHATUSAMHU: HpPpPAUUMOHAIbHBIE, IIOKa3aTelIbHbIE U
JorapuMHUyYecKrue ypaBHEHHUS, HAXOAUTh MX PELIEHUS C TOMOIIbIO PaBHOCHIIBHBIX
IIEPEXOJ0B WM OCYILECTBIIASA IPOBEPKY KOPHEW;

IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKHE (opMyIbl Juisl MpeoOpa3oBaHUs
TPUTOHOMETPHUUYECKHUX BBIPAXKECHMUIA;

CBOOO/IHO OIEpPUPOBATh MOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, TPUMEHSATH
HeoOXoaumble (OpPMyJIbl Il PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX
YPaBHECHUI;

MOJIEJIMPOBAaTh PEalIbHbIE CUTYyallMd Ha SI3bIKE aireOpbl, COCTAaBISATh BBIPAXKECHMS,
YPaBHEHMS, HEPABEHCTBA MO YCJIOBHUIO 337a4M, MCCIENOBATh MOCTPOCHHBIE MOJIEIHU C
UCIIOJIb30BaHUEM arapaTa ajareopsbl.

DyHKIUHN U TPaPUKHU:

CBOOOJHO OINEPUPOBATH MOHATUAMM: (PYHKUHUSA, CHOCOOBI 3aAaHus (YHKLHUU,
B3aMMHO OOpaTHble (PyHKIMH, KOMOO3UIMS (QyHKUMHA, Tpaduk (HYHKIWHU, BBIIOIHATH
AJIEMEHTapHbIE MpeoOpa3zoBaHus TpapuKoB HYHKIIHIA,



CBOOOJTHO OINEPUPOBATH MOHATUSIMH: 00JACTh ONPECICHHS 1 MHOKECTBO 3HAUCHUI
byHKIMY, HyM QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,

CBOOOZIHO  ONEpPHPOBaTh  MOHATUSMHU: UYETHbIE U HEYETHBIE  (DYHKIIHH,
nepuoanyeckue (QYyHKIHH, MPOMEXKYTKH MOHOTOHHOCTH (YHKIUHA, MAKCUMYMBI H
MUHUMYMBbI (YHKIIMY, HAUOOJIbIIIEe U HAMMEHbIIIee 3HaUeHHEe PYHKIIUU Ha TIPOMEKYTKE;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CTETIEHHAS! QYHKIIUS C HATYpPaIbHBIM U LEIBIM
nokasatesneM, rpaduK CTENEeHHON (YHKIMH C HaTypajJbHBIM W IEIBIM TOKAa3aTeIeM,
rpadpuK KOpHSA N-OM CTENeHH Kak (QYHKIUH OOpaTHOM CTENEeHH ¢ HaTypajIbHBIM
MOKa3aTeJIeM;

OIepUpPOBATh MOHATUSAMU: TUHEHHAs, KBAJpaTUIHAs U IPOOHO-IMHEHHAs (QYyHKIINHU,
BBITIOJHATH 2JIEMEHTAPHOE MCCIIEIOBAaHUE U TOCTPOCHUE UX IPa(PHUKOB;

CBOOOZIHO OMEpUPOBaTh TMOHATHUSMHU: T[IOKa3zaTeldbHas U Jorapudmuyeckas
(byHKIIMM, UX CBOWCTBA U rpaduKu, UCTIOIH30BaTh UX TpadUKH IS PEIICHUs ypPaBHEHUH;

CBOOOJIHO  ONEpUPOBATh  MOHATHUSAMHU:  TPUTOHOMETPUYECKAs  OKPY>KHOCTb,
OTIpeJIEICHHE TPUTOHOMETPUYECKUX (PYHKIIUN YHCIOBOTO apryMEHTa;

UCTIONB30BaTh rpaduku (pyHKIMNA A7 UCCIENOBAHUS MPOILIECCOB U 3aBUCUMOCTEH
IpU PEUICHUH 3a7a4 M3 JIPYTuX y4eOHbIX MPEAMETOB M PEaJbHOW KHU3HH, BBIPAXKATb
dbopMyrIamMu 3aBUCUMOCTH MEK/y BEIIMYNHAMU;

Hauaja maTeMaTH4eCcKOro aHAJIM3a:

CBOOOJHO ONEpUpOBaTh MOHATUSAMU: apuPMETHUYecKas ¢ TeoMeTpuuecKas
nporpeccusi, OCCKOHEYHO YOBIBAarOIIas TEeOMETpUYecKas MpOorpeccus, JIUHEHHBIH U
HKCMOHEHIIUATIBHBIA POCT, (OpMysa CIOXKHBIX TMPOIEHTOB, MUMETh MPEICTaBICHUE O
KOHCTAHTE;

MCII0JI30BATh MPOTPECCUH [IJISl PEILICHUS PEAbHBIX 3a/1a4 MPUKIIATHOTO XapaKTepa;

CBOOOJIHO OMEPHUPOBATHh MOHITHSIMH: IOCIEIOBATEILHOCTh, CIOCOOBI 3aJaHus
MOCIIEI0BATEIBHOCTEH, MOHOTOHHBIE U OTPAaHUYEHHBIE MMOCIEI0BATEIHOCTH, TOHUMATD
OCHOBBI 3apO’KJICHUSI MATEMAaTUYECKOTO aHaIN3a KaK aHajan3a OECKOHEYHO MaJbIX;

CBOOO/IHO ONEpPUPOBATH IOHATUSMU: HENPEPbIBHBIE (PYHKIMHM, TOYKU pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpaduka QyHKINH;

CBOOOZIHO oOmepupoBaTh MOHATHEM: (YHKIUS, HEMpepblBHAs Ha OTpe3Ke,
NPUMEHATH CBOMCTBA HETPEPHIBHBIX (DYHKIIUH ISl peLICHHS 3a7a4;

CBOOO/IHO OIEPUPOBATh MOHATHUAMU: IE€pBas W BTOpas MPOU3BOJHBIE (PYHKIIMH,
KacaTenbHas K rpaduky QyHKIUN;

BBIYHCIIATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHMS, YACTHOTO U KOMIO3ULIUU JIBYX
(bYyHKIMH, 3HaTHh TPOU3BOHBIC AIEMEHTAPHBIX (DYHKIINIA;

UCTIOJIb30BaTh T€OMETPUUYECKUI U (PU3MUECKUN CMBICT MPOU3BOIHOM ISl PEIICHUS
3ajau.

MHo:xecTBa M JIOTHKA:

CBOOO/IHO ONEPHPOBATH MOHATUSIMHU: MHOXKECTBO, OTIEPAIIUH HAJl MHOYKECTBAMU;

UCIIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIA ammapaT Uis ONHCAaHUS pPealTbHbBIX
IIPOLIECCOB U SIBJICHUH, NIPU PELICHUHU 3a]1a4 U3 IPYTUX YUEOHBIX MPEIMETOB;



CBOOOJHO ONEPUPOBATH TMOHATUSMHU: OINpPEICICHHE, TEOopeMa, YypaBHEHHE-
CIIEJICTBHE, CBOWCTBO MATEMAaTHYE€CKOr0 OOBEKTa, [0Ka3aTelIbCTBO, PAaBHOCHIIbHBIC
ypaBHEHUS U HEPABEHCTRBA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yectBo 4yacos DJICKTPOHHBIE
Ne HanmeHnoBaHMe pa3/ieiioB U TeM (uu¢posbie)
Kontpoabnubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
MHOXeCTBO NE€HCTBUTEIbHBIX YHCEIT.
MHuorouseHsl. PantmonanbHble ypaBHEHUS U
" . yp 23 1 7 https://resh.edu.ru/
HepaBeHCTBa. CUCTEMBI JINHEUHBIX
YpPaBHEHUU
Oyuknun u rpaduku. CreneHuas GyHKIMA C
YHEI pad ymxn 12 1 1 https://resh.edu.ru/
[EJIBIM MOKa3aTelIeM
Apudmernueckuii KOpeHb N-0H CTEIEHM.
pud p 14 1 2 https://resh.edu.ru/
UppaumonanbHbie ypaBHEHUS
ITokasarenvHas Gyukius. [lokazaTenbHbIE
Pymx 10 1 2 https://resh.edu.ru/
ypaBHEHUS
Jlorapundmugeckast GyHKIHA.
pud ymxn 18 1 2 https://resh.edu.ru/
Jlorapudmudeckue ypaBHEHUS
TpuronoMerpudecKkue BEIPAXKEHUI U
p p p 22 1 4 https://resh.edu.ru/
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1 https://resh.edu.ru/
HenpepsiBabie dyHkimu. [IponsBoaHas 20 1 3 https://resh.edu.ru/
IToBTOpeHue, 0000IIEHNE, CUCTEMATH3AIUS
p B H 7 2 https://resh.edu.ru/

3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 21


https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

n/n

10

11

12

13

ITOYPOYHOE INTAHUPOBAHUME
10 KITACC

Tema ypoka

[[MHOXecTBO, onepalii HaJl MHOKECTBAMH M UX CBOWCTBA
Huarpammsl Ditnepa-Benna

[IpumeHeHre TeoOpEeTUKO-MHOKECTBEHHOTO anmnapara Jjis
pelieHus 3aaa4

Panmonansasie uricia. OOBIKHOBEHHBIE U JECITHYHBIE
JpoOH, IPOLICHTHI, 0ECKOHEUHBIE TIEPHOINIECKHIE TPOOH

Parnmonanbueie yncna. OObIKHOBEHHBIE U JIECATUYHBIE
IpoOu, IPOLIEHTHI, OECKOHEYHBIE MTEPUOANIECKHIE TPOOH

[Ipumenenue apoOeit U NPOLEHTOB [Tl PELLICHUS
IPUKJIAIHBIX 3a7a4

JHelictBuTenbHbIC Uynciia. ParmonaabHble U HppalliOHAIbHBIC
qucia

Apudmernueckue onepanum ¢ AeUCTBUTEIbHBIMU YUCIIAMHU
Monynib IeMCTBUTEIBHOTO YUCTIA U €0 CBOMCTBA

[IpubnmxEHHBIE BBIYUCIICHNUS, TIPABUIIA OKPYTICHMUS,
IIPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUI

OCHOBHBIE METO/BI PEIIEHUS LEIbIX U IPOOHO-
paLMOHAIBHBIX YPABHEHUN U HEPABEHCTB

OCHOBHBIE METOJIBI PEIICHUS LEBIX U APOOHO-
paloHATBHBIX YPaBHEHUN U HEPABEHCTB

OCHOBHBIEC METO/BI PEIICHUS LEJBIX U IPOOHO-

KoanuyecTBO 4acoB

Bcero

Kontpoa IIpakTnu

padoThI

padoTbI

Jara
H3YYeHH S

DJIeKTpOHHbIe U (pPOBBIE
o0pa3oBaTe/bHbIE PeCypChl

https://resh.edu.ru/subject/lesson/611/
https://resh.edu.ru/subject/lesson/612/

https://resh.edu.ru/subject/lesson/4726/
conspect/198222/

https://resh.edu.ru/subject/lesson/7234/
conspect/248860/

https://resh.edu.ru/- 15 ypoxk, 8 kiacc

https://resh.edu.ru/- 34ypoxk 7 kiacc

https://resh.edu.ru/-16,17 ypok 8
KJ1acc

https://resh.edu.ru/- 15 ypoxk,10 kiacc

https://resh.edu.ru/-17 ypox 9 knacc

https://resh.edu.ru/-30 ypoxk 9 knacc



https://resh.edu.ru/subject/lesson/611/
https://resh.edu.ru/subject/lesson/612/
https://resh.edu.ru/subject/lesson/4726/conspect/198222/
https://resh.edu.ru/subject/lesson/4726/conspect/198222/
https://resh.edu.ru/subject/lesson/7234/conspect/248860/
https://resh.edu.ru/subject/lesson/7234/conspect/248860/
https://resh.edu.ru/-
https://resh.edu.ru/-
https://resh.edu.ru/-16,17
https://resh.edu.ru/-
https://resh.edu.ru/-17
https://resh.edu.ru/-30

14

15

16

17

18

19

20

21

22

23

24

25

26

27

palMOHAIBHBIX YPABHEHUN U HEPABEHCTB

MHoro4ieHsl OT OJHOW MEpeMEHHOM. [[eneHne MHOTOUIeHa
Ha MHOTOWIEH C ocTaTKoM. Teopema besy

MHorouieHsl ¢ nenbsMu kosddurentamu. Teopema Buera
Pemenne cucreM IMHEWHBIX YPaBHEHUN

Pemenne cucreM IMHEWHBIX YPaBHEHUN

Martpunua cucTemMsl TMHEWHBIX ypaBHeHUN. OnpenennTens
MaTpHULIbI 2X2, €r0 FeOMETPUUECKUN CMBICI U CBOWCTBA;
BBIUMCJIEHUE €r0 3HAUCHUS

Onpenenuresb MaTPUIBI 2X2, €r0 TEOMETPUIYECKUN CMBICTT U
CBOICTBA; BBIYMCIICHUE €TO 3HAYCHHUS

[Ipumenenue onpenenurTens s peUIeHHUs] CHCTEMBI
JIMHEHHBIX YPABHEHUN

Pemenue npuknaaHbIX 3a/1a4 ¢ IOMOLIbIO CUCTEMBbI
JIMHEUHBIX yPaBHEHUN

Pemenne npukiaaHbIX 3aa4 ¢ IOMOLIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUN

KonrtponsHast padora: "Pannonanbable ypaBHEHUS U
HepaBeHCTBA. CUCTEMbI TMHEHHBIX YpaBHEHHUH"

Oynkuus, crnocoosl 3ananus GpyHkun. BzanmMuo oOpatHsie
¢yukunu. Komnosunus ¢yHkmii

I'paduk byskmum. DnemeHTapHbIC TPEOOPA3OBAHMS
rpadukoB QyHKIMIA

O6unacTp onpeaeneHuss 1 MHOXKECTBO 3HaYEHHUH (PyHKIIMH.
Hymu ¢ynkuuu. [IpomexxyTKu 3HaK MMOCTOSTHCTBA

Yérubie u HeuéTHBIe PyHKuuu. [lepuoanueckue GyHKIUU.
[TpomexxyTKH MOHOTOHHOCTH (PYHKLIUU

https://resh.edu.ru/-10,11 ypok 10
KJ1acc

https://resh.edu.ru/subject/lesson/3778/
start/158733/

https://resh.edu.ru/-12 ypoxk 10 kiacc

https://resh.edu.ru/-13 ypox 10 kiacc

https://resh.edu.ru/-1 ypok 8 kiacc

https://resh.edu.ru/-1 ypok 8 kiacc

https://resh.edu.ru/-1-3 ypok 9 kiacc

https://resh.edu.ru/-3 ypok 9 knacc



https://resh.edu.ru/-10,11
https://resh.edu.ru/subject/lesson/3778/start/158733/
https://resh.edu.ru/subject/lesson/3778/start/158733/
https://resh.edu.ru/-12
https://resh.edu.ru/-13
https://resh.edu.ru/-1
https://resh.edu.ru/-1
https://resh.edu.ru/-1-3
https://resh.edu.ru/-3

28

29

30

31

32
33

34

35

36

37

38

39

40

41

42

MaxkcumyMbl 1 MUHUMYMBI yHKIuH. Hanbomnbiiee u
HaMMEHbIIIee 3HaUeHNE (PYHKIUU Ha TIPOMEKYTKE

Jluneiinas, kBaapaTuyHas U ApoOHO-TMHEWHAs PyHKITUN
DJeMeHTapHOe UCCIIE0BAaHHUE U IIOCTPOCHUE TPA(PUKOB ITUX
byHKIMIA

DneMeHTapHOe UCCIIeI0BAaHUE U MTOCTPOCHHE TPaPUKOB ITUX
byHKIUH

CreneHb ¢ LIeIbIM IToKa3aTeneM. buaom HrroTona

Crenens ¢ 1enbiM nokasareneM. buanom Herotona

CrenenHast GQyHKIUS C HATYPAJIbHBIM U IEJIBIM
nokasatenem. E€ cBolicTBa u rpaduk

KontponsHas pabdota: "Crenennas pynkus. E€ cBoiicTBa n
rpapux"”

ApudmeTnueckuii KOpeHb HATyPaTbHON CTENEHHU U €ro
CBOMCTBA

ApudmeTndeckuii KOpeHb HATYpPaJbHOUN CTETICHU U €TO
CBOMCTBA

[IpeoOpazoBaHMs YUCIOBBIX BBIPAKECHHM, COIECPIKALITUX
CTETNEHU U KOPHHU

[IpeoOpazoBaHMs YUCIOBBIX BBIPAXKEHH, COIEPIKALIUX
CTENEHU U KOPHU

[IpeoOpa3zoBaHms YUCITOBBIX BRIPAKECHHH, COAEPIKALITIX
CTETNEeHH U KOPHU

Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE METO/IbI pELICHUS
UPPALMOHATILHBIX YPaBHEHUN

WppanuonaneHblie ypaBHeHUs1. OCHOBHbBIE METO/IbI PELICHHUS
UpPaLMOHATIBHBIX YPAaBHEHUN

https://resh.edu.ru/-3,14 ypok 8 kiacc

https://resh.edu.ru/-13 ypok 9 knacc

https://resh.edu.ru/-17 ypok 10 kiacc

https://resh.edu.ru/-18 ypok 10 kiacc

https://resh.edu.ru/-13 ypox 10 kiacc

https://resh.edu.ru/-25 ypox 8 kiacc

https://resh.edu.ru/- 20 ypoxk 10 kmacc


https://resh.edu.ru/-3,14
https://resh.edu.ru/-13
https://resh.edu.ru/-17
https://resh.edu.ru/-18
https://resh.edu.ru/-13
https://resh.edu.ru/-25
https://resh.edu.ru/-

43

44

45

46

47

48

49

50
51
52
53

54

55

56

57

58

PaBHOCWIBHBIE IIEPEXO/BI B PELICHUN UPPALIMOHATIBHBIX
YpaBHEHUHU

PaBHOCWIIBHBIE NTEpEXOABI B PELICHUH HPPALOHAIBHBIX
YpaBHEHUU

PasHOCHABHEIE Mepexoabl B pCIICHUH UPPALUOHATIbHBIX
YpaBHEHUU

PaBHOCWIBHBIE IEPEXO/BI B PELICHUN UPPALIMOHATIBHBIX
YpaBHEHUHU

CgoiicTBa 1 rpaduK KOPHS N-0i CTETNICHU KaK PYHKITUN
00paTHOM CTETIEHU C HATYPAJIbHBIM ITOKa3aTeIIeM

CaoiicTBa U rpauK KOpHs N-Oi CTENEHU KaK (PYHKIINH
00paTHOM CTENEHH C HaTyPaJIbHBIM I10Ka3aTelIEM

Konrtponbnas pabdora: "CpoiicTBa U rpaguK KOpHs n-oi
creneny. MppanuonanbHble ypaBHEHHS "

CreneHb ¢ pallMOHAIBHBIM MTOKA3aTeNIeM U €€ CBOMCTBA
Crenens ¢ pallMOHAIBHBIM MOKa3aTeIEM U €€ CBOMCTBA
CTteneHb ¢ pallMOHAIBHBIM MTOKA3aTesIeM U €€ CBOMCTBA
[NokazaTtenbHast GpyHKIM, €€ CBOMCTBA U rpaduk

Hcnonb3oBanue rpaduka GyHKIUN AT pEIIeHUs
YpaBHEHUU

Hcnonb3oBanue rpaduka QyHKINU U1 pEILICHUS
ypaBHEHUU

[TokazarenbHble ypaBHEeHU. OCHOBHBIE METOABI PEILIECHUS
II0Ka3aTeJIbHBIX YPAaBHEHUU

IToka3zaTennHBIC YpaBHCHU. OCHOBHEBIE MCTObI pCHICHUS
IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

[TokazaTensHbie ypaBHEeHUsA. OCHOBHBIE METO/IBI PEIICHUS

[N R CHI  C  —

https://resh.edu.ru/- 20 ypoxk 10 kiacc

https://resh.edu.ru/- 19 ypox 10 kmacc

https://resh.edu.ru/-21 ypok 8 kiacc

https://resh.edu.ru/- 17 ypok,10 knacc

https://resh.edu.ru/-20 ypoxk 10 kiacc

https://resh.edu.ru/-21 ypoxk 10 kiacc

https://resh.edu.ru/- 22 ypox 10 kiacc



https://resh.edu.ru/-
https://resh.edu.ru/-
https://resh.edu.ru/-21
https://resh.edu.ru/-
https://resh.edu.ru/-20
https://resh.edu.ru/-21
https://resh.edu.ru/-

59

60
61
62
63
64
65
66
67
68
69

70

71

72

73

74

75

76

[I0Ka3aTeJIbHBIX YPAaBHEHUU

Kontponbnas pabota: "[lokazaTenpHas GyHKIHS.
ITokazarenbHbie ypaBHEHUS"

Jlorapugm umncna. CoiicTBa jJorapudpma

Jlorapugm umncna. CoiicTBa gorapudpma

Jlorapudm uncna. CoiicTBa Jorapudpma

JlecaTuuHbIe U HaTypalbHbIE JOTapH(pMbI

JlecaTUYHBIE U HATYpAIbHBIC JTOTapH(PMBI
[TpeoOpa3oBaHue BBIpAXKEHUH, COAECPIKALIMX JIOTapU(HMBI
[IpeobpazoBanne BBIpaKEHHIA, COACPIKAIIHX JIOTAPU(HMBI
[TpeoOpa3oBaHue BBIpAXKEHUH, COAECPIKALIMX JIOTapU(HMBI
Jlorapudmuueckas ¢pynkmms, €€ cBoiicTBa U rpaduk
Jlorapudmuueckas GyHKLus, €€ CBOUCTBA U rpaduK
Hcnonp3oBanue rpaduka GyHKIUN 111 pEIICHUS
YPaBHEHHI

Wcnonp3oBanue rpaduka QyHKINU U1 pEILICHUS
YpaBHEHUH

Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METObI
pereHust JorapupMUUECKUX ypaBHEHUN
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIC METOIbI
peleHus JorapupMUUECcKuX ypaBHEHUH
Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METOBI
peteHust JorapupMUIECKUX ypaBHEHHN

PaBHOCHIIBHBIE TEPEXO/IbI B PEIICHUH JIOTapu(PMUIECKUX
YpaBHEHUU

PaBHOCHIIBHBIE IEPEXObI B PEIIEHUH JOrapu(PMHUUECKUX
ypaBHEHUU

G S W VA VG G G G O G G Wy

https://resh.edu.ru/- 24 ypox 10 kiacc

https://resh.edu.ru/- 25 ypok 10 knacc

https://resh.edu.ru/- 26 ypoxk 10 kiacc

https://resh.edu.ru/- 27 ypok 10 kiacc

https://resh.edu.ru/- 44 ypoxk,11 kmacc



https://resh.edu.ru/-
https://resh.edu.ru/-
https://resh.edu.ru/-
https://resh.edu.ru/-
https://resh.edu.ru/-

77

78

79

80

81

82

&3

84

85

86

87
88
89
90
91
92

KontponsHas padota: "Jlorapupmudeckas pyHKIUS.
Jlorapugmuueckue ypaBHeHHs"

CuHyc, KOCHHYC, TAHT'€HC M KOTAaHI€HC YMCIIOBOTO
apryMeHTa

CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC YHUCIIOBOTO
aprymeHra

ApKCHHYC, apKKOCHHYC U apKTaHI'€HC YUCIIOBOTO apryMeHTa

ApKCHHYC, apKKOCHHYC U apKTaHI'€HC YUCIIOBOTO apryMeHTa

TpuronomeTrpuyeckas OKpyKHOCTb, OIIpeieJIeHHE
TPUTOHOMETPUUECKUX (PYHKIIHI YUCIOBOTO apryMeHTa

TpuroHomerpudeckast OKpy>KHOCTb, OIIPEAEICHUE
TPUTOHOMETPHUYECKUX (DYHKIIMH YHUCIOBOTO apryMEHTa

OCHOBHBIE TPUTOHOMETpPUYECKHE (HOPMYITBI

OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI

OCHOBHBIE TPUTOHOMETpPUYECKHE (HOPMYITBI

[Ipeo6pa3oBanne TPUrOHOMETPUUYECKUX BbIPAKEHUN
[IpeobpazoBaHne TPUTOHOMETPHUUECKUX BbIPAXKEHUH
[Ipeo6pa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUIN
[IpeobpazoBaHne TPUTOHOMETPHUUECKUX BbIPAXKEHUH

Pemenne TpuroHOMETpUYECKUX YPaBHEHUN

— e ek e e

https://resh.edu.ru/subject/lesson/6019/
start/199181/
https://resh.edu.ru/subject/lesson/3863/
start/199212/

https://resh.edu.ru/subject/lesson/4735/
start/199274/

https://resh.edu.ru/subject/lesson/6322/
start/114653/

https://resh.edu.ru/ - 44 ypox 10
KJiacc

https://resh.edu.ru/- 29 ypoxk 10 knacc

https://resh.edu.ru/- 34,35 ypoxk 10
KJiacc

https://resh.edu.ru/- 36,37 ypok 10
KJacc

https://resh.edu.ru/- 38,39 ypoxk 10
KJiace

https://resh.edu.ru/- 40 ypox 10 kmacc

https://resh.edu.ru/- 41,42 ypoxk 10



https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/3863/start/199212/
https://resh.edu.ru/subject/lesson/3863/start/199212/
https://resh.edu.ru/subject/lesson/4735/start/199274/
https://resh.edu.ru/subject/lesson/4735/start/199274/
https://resh.edu.ru/subject/lesson/6322/start/114653/
https://resh.edu.ru/subject/lesson/6322/start/114653/
https://resh.edu.ru/
https://resh.edu.ru/-
https://resh.edu.ru/-
https://resh.edu.ru/-
https://resh.edu.ru/-
https://resh.edu.ru/-
https://resh.edu.ru/-

93

94
95
96
97
98

99

100

101

102
103
104

105

106

107

108

109

Pelienne TpUroHOMETpUYECKUX YPaBHEHU N

PewieHne TpUroHOMETPUYECKUX YPaBHEHUN
Pemenune TpuroHoMeTpUYECKUX ypaBHEHUI
Pemienne TpuroHOMETpUYECKUX YPaBHEHUN
Pemenune TpuroHoMeTpUYECKUX ypaBHEHUI
Pemienne TpuroHOMETpUYECKUX YPaBHEHUN

KontponbHas padota: "TpuronomeTpruueckue BoIpaXXeHUs U
TPUTOHOMETPUUECKHUE ypaBHEHUS"

ITocnegoBaTenLHOCTH, CIIOCOOBI 3aJaHUS
nocjeaoBaTeNbHOCTEe. MeToa MaTeMaTu4eCcKO HHAYKIUN

MOHOTOHHBIE U OTPaHUYECHHBIE MTOCJIEI0BATETLHOCTH.
Hcrtopus anannza 6€CKOHEYHO MaJIbIX

Apudmernueckas nporpeccus
I'eomerpuueckas mporpeccust
BeckoHeuHo yObIBarolasi reoMeTpU4ecKas nmporpeccus

CymMmma 0eCKOHEUHO YOBIBAIOIIEH T€OMETPHIECKOM
IIPOrpecCuu

JInHenHbIN U SKCIOHEHIANBHBINA pocT. Yucio e. dopmyiia
CJIOKHBIX ITPOLICHTOB

JIMHENHBIN U SKCIOHEHIMAIIbHBINA pocT. Hucio e. Popmyiia
CJIOXHBIX ITPOLIEHTOB

Hcnonp30Banne Mporpeccuu JUisi peleHus pealbHbIX 3a1a4
IIPUKJIATHOTO XapaKTepa

KonTponpHas padora: "I[locnenoBaTenbHOCTH U
nporpeccun"

U G W G O W S—y

KJ1accC

https://resh.edu.ru/- 43,44 ypok 10
KJ1acc

https://resh.edu.ru/- 45 ypox 10 kiacc

https://resh.edu.ru/- 46 ypox 10 knacc

https://resh.edu.ru/- 47 ypox 10 knacc

https://resh.edu.ru/- 48 ypok 10 kiacc

https://resh.edu.ru/- 49 ypox 10 knacc

https://resh.edu.ru/subject/lesson/2003/
main/

https://resh.edu.ru/subject/lesson/4921/
conspect/200886/

https://resh.edu.ru/- 32 ypok,9 knacc

https://resh.edu.ru/- 36 ypok,9 kiacc

https://resh.edu.ru/- 38 ypok,9 kiacc
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112
113
114
115
116

117

118

119

120

121

122
123

124

125

126

127

HenpepsiBHbIe GYHKIINU U UX CBOICTBA

Touka pa3peiBa. ACUMITOTHI rpaduKOB PYHKITAN
CoiicTBa (yHKIMI HEMPEPHIBHBIX HA OTPE3Ke
CBoiicTBa GyHKIIMI HEMPEPHIBHBIX HA OTPE3KE
MeTto1 MHTEPBAJIOB JUIsl pELIEHHsI HEPAaBEHCTB
Meton HHTEpPBAIIOB JJIsl pELIEHUSI HEPABEHCTB
MeTto1 UHTEPBAJIOB JUIsl pELIEHHs] HEPABEHCTB

[TprMmeHeHre CBOMCTB HEMIPEPHIBHBIX (QYHKIUH JJIs
peleHus 3a1ad

[IpumeHeHme CBOWCTB HENIPEPHIBHBIX (DYHKIIUN /IS
pelieHus 3a1a4y

[lepBas u BTOpas npou3BOIHbIC (PYHKIUU

OHpC,I[CJ'ICHI/Ie, FeOMeTpI/ILICCKI/II\/’I CMBICJI l'[pOPI3BOI[HOI>i

Onpenencane, GU3MIECKANA CMBICT IPOU3BOTHON

VYpaBHeHUe KacaTeNbHON K TpaduKy QyHKIHH

YpaBHeHHEe KacaTeNbHOU K rpaduKy QyHKIIUN

[Ipou3BoHbIE AIIEMEHTAPHBIX (QYHKIIUN

[Tpou3BoHBIE 37IEMEHTAPHBIX (YHKLUI

[IpousBomHast CyMMBI, IPOU3BEICHHSI, YACTHOTO U
KOMITO3HITUH (yHKITHHA
[IpousBoaHasi CyMMBI, IPOU3BEICHHS, YACTHOTO U
KOMITO3UITUH (DyHKITHI

U VUG G U GG GG —y

https://resh.edu.ru/- 9 ypok, 11 kiacc

https://resh.edu.ru/- 20 ypoxk, 9 kiacc

https://resh.edu.ru/- 27 ypok, 9 kiacc

https://resh.edu.ru/- 9 ypok, 11 kmacc

https://resh.edu.ru/- 18 ypoxk, 11
KJIacC

https://resh.edu.ru/- 14 ypoxk, 11
KJiacc

https://resh.edu.ru/- 10 ypoxk, 11

Kj1accC

https://resh.edu.ru/- 11 ypoxk, 11

KJi1accC

https://resh.edu.ru/- 13 ypoxk, 11
KJiacc

https://resh.edu.ru/- 12 ypoxk,11 kiacc
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128

129

130

131

132
133
134
135
136

[IpousBoaHasi CyMMBbI, MPOU3BEICHHS, YACTHOTO U
KOMITO3UITUH (DyHKITHI

Kontponbhas padota: "[IponsBognas”

[ToBTOpeHuUe, 06001IeHNE, CHCTeMAaTH3aIINs 3HAHUN:

"VpaBHeHus"

[ToBTOpenue, 06001IeHNE, CUCTEMAaTH3aIUs 3HAHUH:

"OyHkuun"

HroroBast koHTpoObHAs paboTa

Wrorosast KoHTpoJbHAS paboTa

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIMS 3HAHUN
[ToBTOpeHue, 06001IeHNE, CHCTeMaTU3allus 3HAHUH

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIMS 3HAHUNA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10

21

https://resh.edu.ru/- 19 ypoxk,11 kiacc
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