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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiudecsi OBJaJIeBaloOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OopMyIHpyeT cBOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKja/IbIBaeT
OCHOBY JIJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHUHU, OHUOJIOTHH,
MMOHMMAaHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOMN KU3HU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX /IS JajbHEHWIIero oOpa3oBaHUs U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTH4YeCKOro aHalv3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJB30BAThH
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUYECKOE MBIIIJICHUE.

B xone u3ydyenusi yuebHOro Kypca «Anrebpa v Havajla MaTeMaTHYE€CKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAILUH,
WHTEPNpETAllud  TIOJYYCHHBIX  pEIIeHW#, 3HAKOMSTCS €  MIpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpPOJAE, HaykKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSAMHU U UX aBTOPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIbHBIM BOCIUTATENIBHBIM MOTEHIIMATIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed MPOJAOIKUTEIPHOW  KOHIIGHTpPAIMd BHUMAHUSA,
CaMOCTOATEIbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBIN pe3yJIbTarT.

B ocHoBe MeToanku oOydeHus anreOpe U HayajlaM MaTeMaTUYeCKOro aHaIn3a
JICKUT EATCTbHOCTHBIA TPUHITUT OO yUCHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadajia MaTeMaTHIECKOTO aHATTN3a»
BBIJIEJICHBl  CIEAYIOLIUE COJAep)KaTeIbHO-MeToAnYeckue JuHuM: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U Tpaduku», «YpaBHEHHUs U HepaBeHCTBa», «Hauaina
MaTEeMaTUYeCcKoro aHanu3a», «MHoXecTBa U JioTMKay. Bce OCHOBHbIE
COJEPKATENbHO-METOAMYECKHE JIMHUM HW3YyYaloTCs Ha MPOTSHDKEHUHU JABYX JIET



00y4eHHs Ha YPOBHE CpeIHEro o01ero oopa3oBaHmsl, ECTECTBEHHO JOMOIHSS APYyT
Jpyra ¥ IOCTENEHHO HACHIIIAasiCh HOBBIMH TeMaMU U pasaenamu. JlaHHbIi yaeOHbIi
KypC SBJISI€TCS WHTEIPATHBHBIM, IOCKOJIBKY OOBEOUHSET B cebde coaepaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTU4YECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTEMaTHUYECKasi JIOruKa u npyrue. [1o
Mepe TOro Kak oOyvaroliyecs OBJa/eBaloT BcE Ooiee MIMPOKUM MaTEMATHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTb MAaTEMAaTUYECKYyI0 MOJCIb PEAIbHOW CHUTYyallMd, NPUMEHATH 3HaHUS,
NOJlyYEHHBIE TPU H3YYEHMM Y4e€OHOro Kypca, Uil PEIICHHS CaMOCTOSTEIIBHO
c(OpMyJIMPOBAHHON MaTeMAaTUYECKOM 3a/Jayu, a 3aTEM HHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucna ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha ypOBHE OCHOBHOIO o011ero oopazosanus. Ha ypoBHe cpeanero oOuiero
oOpa3zoBaHusg 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPAlMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIMIMX B CE€0s MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHMCla, YMEHUE JenaTb NPUKUAKY, BBIINOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOKECTBAa HaTypajibHbIX, ILEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUPPAIMOHATBHBIX YKCel, apu(METHUYECKHE ONEpaluy, a TaKKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
bnarogapss mocienoBaTelbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEMBIX YHUCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMHM HX NPUMEHEHUS I PELICHUs PAa3IMYHbIX 3a/1a4
dbopMupyeTcsi IpeCTaBICHUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
IOCTPOECHNU MOJIEIEN PEAJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpETHU3aIusl.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
paznene IIporpamMMbl IpPENyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pesysnpraTte OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PELICHMS
pallMOHANBHBIX, HPPALMOHAIBHBIX, TOKA3aTENbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
cojepkalux mapaMerpsl. llosydeHHbIE yMEHHs IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIeIOBaHUM (PYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIaJIHbIX
3a]a4 U 3a]ja4 Ha HAXOKJIEHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.



Jannast copep:karenbHasi TMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UppaIMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3zydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUYECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcsi, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHUMBOJIBHBIMH (OpMamu, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AJreOpa npennaraet 3 PpeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHYECKUX U €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK S3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JuHUA «DyHKIMM W TpaQUKW» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S pelleHUs 3a1ad U3 APYruX y4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYUHAMH, HCCIENOBATh TMOJyUYeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuain 3Toil cojepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHO. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPUTh KPYT KaK MaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX O0YyYarolmuMCcs, TaK KaK y HHUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (GYHKIMMA, OMPEAeNsATh HMX HauOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MUIOMAann (Guryp u oObEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas coaepkarefbHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOIUTh HAWJTYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLIUAIBHO-
PKOHOMHYECKHUX, 3a/a4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAJIbHO-IOTHYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaroniyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKeCTBa M JIOTHKA)» BKIIOUYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IITKOJIBHOM MaTEeMAaTHKHU
U TIpejsiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCE pa3feibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarIeMycs IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJIsi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTEMaTUKM Kak HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM M CJEJAOBAHHE ONPEIETEHHBIM
OpaBWJaM  TOCTPOSHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEMaTUYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCY>KJEHHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOpPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIETEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS H3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIIBIN M3 Pa3/eioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh M  KOHKPETHU3UPOBATh  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajla MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUS

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSITHYHBIC JAPOOH, IPOILICHTHI,
OceckoHeuHble Tnepuoanueckue npoou. IlpuMmeHeHue npoOeil W MPOLIEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U peabHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckne  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMd.  MoOyib
JEeWCTBUTEIBLHOTO YHCia B ero cBoicTBa. [IpubnmkéHHBIC BBIYMCIICHHS, TTpaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYHMCICHUH.

Crenenpr C 1ensIM HOokazareneMmM. buHom Hprorona. HMcnosib3oBaHue
noAXosend (GOpMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapu¢pma. JleciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyCc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOrO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHMSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HePABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOwWIeHbl OT OJHOW TepeMeHHOW. JleleHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrouieHs!I ¢ 11es1bIMU KO3 UIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIpAXKEHUM, COASPIKAIINX CTEIICHN U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pEIICHHS

Jorapu(pMUYECKUX YpaBHEHHI.
OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETpUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpenenuTens MaTPUILI 2 X2, ero TEOMETPUYECKUM CMBICI U CBOICTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENENIUTENs M1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PelleHne NpUKIagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOJAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENCIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAyKU U pealbHOM KU3HU.

DyHKUMH U TPaPUKH

@yHkus, crnocodbl 3agaHus (QyHKouu. B3auMHO o00patHble (QYHKIUU.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpad@uKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud (yukumu. Hymu yskium.
[IpomexyTku 3HaKonmocTossHCTBA. UETHbIe 1 Heu€THbIe pyHKUUU. [lepuoanueckue
¢yskuuu. IIpoMexyTKu MOHOTOHHOCTM (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIllee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JluneiiHas, KBaapaTH4YHas U JAPOOHO-TMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCIIEJOBaHKUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast GyHKIMS ¢ HATypajdbHBIM U 1I€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0ii CTENEHU KaK (yHKIMKU OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 151 pelIeHUs] ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEICHUE TPUTOHOMETPUUECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasnbHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoro aHajimsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJlaHUsI ITOCJICAOBATEILHOCTEH. MeTox
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTPaHUYEHHbBIE OCIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OeCKOHEYHO
MalbIX.

Apudmerrueckas U reoMeTpuuecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH reoMeTpuYecKon
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyiia CI0KHBIX
npoueHTOB. Mcrnonb30BaHWE MPOTPEeccCUU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HemnpepriBHble GyHKIIMM W WX CBOMCTBA. TOukw paspbiBa. ACHUMIITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3aaa4.

ITepBas u Bropas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIECKui u
buznyecKuil CMBICT MPOU3BOIHON. YpaBHEHHE KacaTeNbHOM K rpa@uKy GpyHKIUU.

[IpousBogubie  smemeHTapHbX  ¢yHkmuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEepanMy HaJ MHOXECTBAMHU W KX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOro OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HammMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pereHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpavueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn U3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMILJIEKCHBIX YKCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI M HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PABHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMETPaMHU.



[IpumeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUI0 MaTEMAaTUYECKUX
3aJ1a4 M 3a/1a4 U3 pa3IMuHbIX 00JacTel HAYKH U PEaIbHOM KU3HH, UHTEPIPETALIUS
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue GyHKIINH, UX CBOWCTBA U TpauKu.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEIICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUW 3aady U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEATTBHOM KU3HHU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboabuIero 1 HAMMEHbILIEr0 3HaYEHUI HEeMPEpbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadyax, JUIsl OIpPEIENICHHs CKOPOCTM W YCKOPEHHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

Nuterpan. ['eoMeTpruueckuil CMbICI MHTETpaIa. Beraucienue onpeaenéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX IPOIECCOB C€ MOMOLIbI0 AU depeHnanibHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIINNA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJCHUM, TMPOLECIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI WU JIpyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakKTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOMN IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OSCTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pusUecKoro BOCHUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0POBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JNESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeid mnpodeccnrt W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4eCKoMy  OOpa30BaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) IKOJIOTHYECKOT0 BOCITUTAHMS S

c(OpPMHUPOBAHHOCTh  JKOJIOTUYECKOW KYJIbTYpbl, TMOHUMAHUE BIUSHHUS
COIMAJIBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
CpeIlbl, OCO3HAHKE TJIOOATBEHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPUCHTAIIHS
Ha TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHUM JUIsl penieHus 3ajgad B 00JacTu
OKpYXarolenl cpefpl, IJIAHUPOBAaHUE TMOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEJICTBUM /ISl OKPYKaIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOLIECTBEHHOM MPAKTUKHU, TOHUMAaHUE MaTEeMAaTUYECKON
HAyKHU Kak cepbl 4eTOBEYECKOM JIeITeIbHOCTH, ITAMOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUTSL pa3BUTHS ITUBWIN3AINH, OBJIAJACHHUE SI3IKOM MaTEMaTHKH U MaTeMaTHICCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH MTPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAILHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKK MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeIICHHUS TIOHATUH, YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(pUKAIIIH,
OCHOBAHUS JiJIs1 000OIIEHHS M CPaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpejiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOcO0 pelieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO NN C YUETOM CaMOCTOATEIIHLHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpoOJeMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEeKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIABUTATDH
MPE/IOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMUA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb IMOSCHEHHS II0 XOAYy pELICHHs 3a/auH,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS € YYETOM 3ajaay
Npe3eHTalNd U OCOOCHHOCTEH ayAUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTaBJIATH IJIaH, aITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEIIeHUs C
Y4ETOM MUMEIOILINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ YYETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIecca W pe3yibTara pelIeHHs
MaTeMaTUYEeCKOM 3a/1auiu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHITh IPHUUMHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTHU, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOM
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE ITYPMbD» U UHBIE), BBITIOIHSATH CBOIO YaCTh PaOOTHI U KOOPJAUHUPOBATh
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob0yuenuss B 10 kjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yucii1a ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAlMOHATBLHOE YHUCJIO0, OECKOHEYHas
nepuoguyeckass JpoOb, TPOIEHTHI, HWPPAIHOHATFHOE YWCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH MPUOTHNKEHHBIC BEIYUCIICHUS, IPABUJIa OKPYTJICHUS, IPUKUIKY U
OLICHKY p€3yJbTaTa BEIYMCICHUM;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
WCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCH IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEPUPOBATh MOHATHEM: apUPMETHUECKUNA KOPEHb HATypajIbHOU
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, ICCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHUCJIOBOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M aPKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPABHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH C UEIbIMA KO3(PPUIIMEHTaMU, KOPHU MHOTOWIEHA, IPUMEHSTH JeJICHNE
MHOT'O4YJIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

CBOOOIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENNTENA 2 X 2 g BBIUHCICHHUS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEWHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C IIOMOIIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKECHUN,

BBITMOJIHATH MpeoOpa30BaHUs YHCIOBBIX BBIPAKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIIBHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKECHHUI;

cBOOOJHO OMNEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUECKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B W OCYILECTBIISAA IPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIbI IS TPE0Opa30BaHUS
TPUTOHOMETPHUUYECKUX BBIPAKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJIEJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHS, YpPaBHEHMs, HEPABEHCTBA 1O YCIOBHUIO 3a/Jaud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMH U TPapuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMHU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO 0OpaTHble (QPYHKIUHU, KOMHOO3UIMUSA (QYyHKUMNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEEICHHUS U MHOKECTBO
3HaYeHUHN QPYHKUINHU, HYIH QYHKIMH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO OINEpUPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHbIIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHUU C HATypajJbHbIM U LIEJIbIM
nokasaresieM, rpaduk KOpHs N-oi cTerneHu Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHbIM I0Ka3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOCHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: MOKa3aTelbHAas M JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

cBOOOZIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKIMA JJI  UCCIIENOBAaHUS MPOLIECCOB U
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 APYrHuX y4eOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U reoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBINA POCT, (hOPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHITUSAMHU: MTOCIEI0BATENILHOCTD, CIIOCOOBI 3a1aHuUs
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYCHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMATh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSIMU: HEMTPEPHIBHBIE (PYHKIIMU, TOUYKH pa3phbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIUH JJI PEIICHUS 3a]aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOHBIE CyMMBI, TPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OINEpPHpPOBATh TMOHATHUSMHU:  MHOXKECTBO, ONEpaluu  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX y4EeOHBIX MPEAMETOB;

cBOOOJIHO OIEpHpPOBaTh TMOHATHUSIMU: OIpEAeTeHHe, TeopeMa, ypaBHEHUE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy obOywyenuss B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTCHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAILHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYpaJbHBIX U 1EJIBIX YHCEJ, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIETBIX YUCET,
HOJ/l m HOK nHarypanbHBIX 4yucen g pelmieHus 3aAad, MPUMEHSTb alrOpUTM
EBxnupa;

CBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKHE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATIBHBIX, MOKA3aTEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

perarb palOHAaJIbHbIE, UppaloHalbHBbIE, MOKa3aTEJbHBIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

MPUMEHSIThH TpauuecKkrue METO/IbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a/1a4 C MapaMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPDAKECHHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCHOJIB30BAHUEM ammapara aiareOpsl,
WHTEPIIPETUPOBATH MOTYUCHHBIN pe3yJbTar.

DyHKIUM U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
MJI0CKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHITh (GYHKIMU JI1 MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
MPOLIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIEOBAHUS (PYHKIITMH HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHOU Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOJAHYIO JUISI HAXOXKJACHUS HAWJIY4IlEero pEuIeHus B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-IPKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHus
CKOPOCTHU M YCKOPEHHUS TpoIiecca, 3aJaHHOr0 (GopMyoi uiu rpaduxkom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeaAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTApHbIX (YHKIMHA M BBIYHUCISATH
uHTerpai no popmyne Herotona-JleliOnua;

HaXOJUTh IUIOLIA/IU TUIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TMpHUMEpe
coctaBieHus TudpepeHnaIbHBIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
DJIEeKTPOHHbIE

Ne HaumenoBaHue pa3jieioB U (uudpoBbie)

n/m TeM NPOrpaMMbl KosmnuectBo yacoB  oOpa3oBaTesibHbIE
pecypcbl

B Kourposbnbie IIpakTHyeckue
cero
padoThI padoThI

MHoxecTBO IeHCTBUTEILHEBIX YHUCEI.
1 Mmuorounensl. PannonanbHbie ypaBHEHUS U 24 1 https://www.yaklass.ru/
HepaBeHCTBA. CUCTEMBI IMHEUHBIX YPaBHEHUN

Oynkuuu u rpapuku. CreneHHas QyHKIHS C 12 1 https://uchi.ru
ENTBIM TTOKa3aTeseM
Apudmerndeckuit KOpeHb N-0if CTENEeHH. 15 1 1 https://uchi.ru
HppaunoHanbHble ypaBHEHUS
[Toka3zarenbHas ¢pyHkuus. Iloka3arenbHble 10 1 https://uchi.ru
ypaBHEHUS
Jlorapudmuueckast GyHKIIHS. 18 1 https://uchi.ru
Jlorapudmuueckre ypaBHeHUs
TpPUroHOMETPUYECKHUE BBIPAXKEHUS U 29 1 https://fipi.ru/ege
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUM 10 1 1 https://www.yaklass.ru/
8 HenpepriBable pynkiuu. [IpousBoanas 20 1 1
[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 5 5 https://fipi.ru/ege

3HAHUH



OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

136

10



11 KJIACC

Ne
n/n

HaumeHoBaHue pa3ae/ioB U TeM
NPOrpaMMmblI

UccnenoBanue GyHKIHIA ¢ TOMOIIBIO
IIPOU3BOJHOU

[lepBooOpa3Hast u HHTETPAI

I'paduku TpUroHOMETpUUECKUX (PYHKIIHI.
TpuronomeTpuyeckrue HepaBeHCTBA

HppanmonansHble, OKa3aTeNbHbBIE U
norapuMuyecKre HepaBeHCTBA

KommnexkcHbie unciia
HaTypaJ'IBHBIe M LCJIBIC YHCIIa

CucreMsbl paliioHaIbHBIX, UPPALUOHATBHBIX
NOKa3aTeIbHbIX U JIOTapu(MUIECKUX
yYpaBHEHUU

3agauu ¢ mapaMeTpaMu

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIH
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOI'PAMME

KoauuecTBO 4acoB

Beero KoHTpoJbHbIe

padoThI
22 1
12 1
14 1
24 1
10 1
10 1
12 1
16 1
12 2

132 10

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE

(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

https://www.yaklass.ru/

https://uchi.ru

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://uchi.ru

https://www.yaklass.ru/

https://fipi.ru/ege
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacos
Ne HMara DJIeKTpOHHbIe NN (ppoBbIE
Tema ypoka Konrpoabusie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
[[MHOkecTBO,
onepanuy Hax 1 1 HepenA
MHOECTBaMH U UX ceHTAbpA
CBOICTBA
Juarpammsl Ditnepa- 1 1 Hepena
Benna ceHTabps
[Ipumenenne
TEOPETHKO- 1 wepens
3 MHOKECTBEHHOT'O 1 https://www.yaklass.ru/
ceHTAbpsA
anmnapara JJisl peleHus
3a/1a4
PanumonaneHble yncna.
OOBIKHOBEHHBIC U
JECSATHYHBIE TPOOH, 1 1 Hepens
MPOIICHTHI, ceHTAGPA
OecKOHEYHbBIE
MEPUOANYECKHE TPOOH
PammmonansHEIE UmCHa.
OOBIKHOBEHHEIE U 2 Hepena
5 1 https://www.yaklass.ru/
JECATHYHBIE TPOOH, CeHTAbpA

IMPONLCHTHI,



10

11

12

OECKOHEUYHEIE
MIEPUOINICCKHE POOH

[Ipumenenue npodeit u
IIPOLIEHTOB ISt
pelIeHus TPUKIIATHBIX
3a1au

[Tpumenenue apoOdeii u
HPOLCHTOB ISt
peLICHHUS IPUKIIAIHBIX
3a/1a4

JleficTBUTENIbHBIC
yucia. ParimoHaibHbIe
Y UppalMOHAIbHBIC
qucia

Apudmernueckue
onepanuH C
JNEUCTBUTECTLHBIMU
YpCIaMHu

Monyns
JNIEUCTBUTEIILHOTO
YHCJia M €r0 CBOMCTBA

[Tpubnuxénnpie
BBIUMCIICHHSI, TTPaBUIIA
OKPYTJICHUS, TIPUKHJIKA
U OIICHKA pe3yJibTaTa
BBIYHCIIEHUH
OCHOBHBIE METOIBI
pEIICHUS TENTBIX U
JIPOOHO-paIIMOHATIBHBIX

2 Hepgens
ceHTAbpA

2 Hepens
ceHTAbpA

2 Hepens
ceHTAbpA

3 HepenA
ceHTAbpA

3 HepenA
ceHTAbpA

3 HepenA
ceHTAbpA

3 HepenA
ceHTAbpA

https://www.yaklass.ru/




13

14

15

16

17

18

19

ypaBHEHUU U
HEPaBEHCTB

OcHOBHBIE METO/IbI
pelIeHus UEeNbIX U
JIPOOHO-PALIMOHANBHBIX
ypaBHEHUU U
HEPaBEHCTB

OcHOBHBIE METOIBI
peLIeHUs LEJIbIX U
JIpOOHO-pallMOHATIBHBIX
YpaBHEHUU U
HEPABEHCTB

MHorousieHbl OT OJJHON
nepeMeHHoil. Jlenenue
MHOTrOYJIEHA Ha
MHOTOYJIEH C OCTATKOM.
Teopema besy

MHorouieHsl ¢
LEIbIMU

KO3 pHULIHEHTaAMHU.
Teopema Buera

Pewenue cucrem
JIMHEUHBIX YPAaBHEHUN

Pemenne cucrem
JIMHENHBIX YPAaBHEHUN

Martpuna cuctemsl
JIMHEUHBIX YPaBHEHUM.
Onpenenurens
MaTpHIIbl 2%X2, €ro

4 HepenA
ceHTAbpA

4 HepenA
ceHTAbpA

4 Hepens
ceHTAbpsA

4 Hepens
ceHTAbpsA

1 Hepena
OKTAbpA

1 HepenA
OKTA6pA

1 HepenA
OKTA6pA

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/




20

21

22

23

24

25

reOMETPUYECKUI
CMBICII M CBOMCTBA;
BBIYHCIICHHUE €T0
3HAUYCHUS

Onpenenurenb
MaTpHIIbl 2%X2, €ro
reOMETPUYECKUI
CMBEICII I CBOMCTBA;
BBIUKCJICHHE €O
3HAYCHUS

[Ipumenenue
ONPEIEIUTEINS IS
peLeHus: CUCTEMBI
JIMHEWHBIX YPaBHEHUN

Pemenue npuknagseix
3a/1a4 C MIOMOIIBIO
CUCTEMBI JIMHEWHBIX
ypaBHEHUH

Pemenue npuknagseix
3a71a4 C [IOMOILBIO
CHCTEMBI JINHENHBIX
ypaBHEHUU

KonTtponpHas padora:
"ParnnoHaabHbIE
YpaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

OYHKIHS, CITOCOOBI
3a1aHus (QYHKIUH.

1 HepenA
OKTABpA

2 HepenAa
OKTABpA

2 HepenA
OKTA6pA

2 HepenA
OKTAGPA

2 HepenA
OKTAGpA

3 Hepens
OKTAbpA

https://www.yaklass.ru/

https://www.yaklass.ru/




26

27

28

29

30

B3aumno oOparHbie
¢ynkunu. Komnosunus
byHKIII

I'padpuk byHKIIM.
DJleMeHTapHbIe
npeoOpa3oBaHus
rpaduKoB PYHKIHIA
Ob6nacTp onpeneneHus
¥ MHOXKECTBO 3HaUCHUM
dbyukun. Hynu
byHKIHH.
[IpomexyTku 3HaK
MOCTOSTHCTBA

YETHbIe U HEUETHDBIE

byHKINN.
Ilepnonnueckue

GyHKIHH.
[IpomexyTku
MOHOTOHHOCTH
byHKIUM
MakcuMyMmsl U
MUHUMYMBI QYHKITIH.
HauOonbiiee n
HauMEHbIlIee 3HaYCHHEe
byHKIIMHA HA
IIPOMEXKYTKE
JInHeiiHas,
KBaJlpaTHYHas U

3 HepenAa
OKTAbpA

3 HepenAa
OKTAbpA

3 HepenA
OKTA6pA

4 HepenA
OKTA6pA

4 HepenA
OKTA6pA

https://www.geogebra.org/graphing?lang=ru

https://www.yaklass.ru/

https://www.geogebra.org/graphing?lang=ru




31

32

33

34

35

36

37

JIpOOHO-JIMHEHHAS
byHKIIUN
DJieMeHTapHOe
UCCJIEIOBaHNE U
nocTpoeHue rpadukoB
9TUX QYHKIIUHA

DJIeMeHTapHOE
HCCIIEN0BaHUE U
MoCcTpoeHue rpadukoB
3TUX PyHKIUH
CreneHs ¢ 1eJIbIM
mokasareiieM. buaom
HrroTona

CrereHs ¢ UeIbIM
nokasarejieM. buHom
Hrrotona

CrenenHast GyHKITHUS C
HATypaJbHBIM U IIEJIBIM
nokazaresiem. E¢
CBOIcTBa U rpaduk

KonrtpomnbHas padora:
"CreneHHast GyHKIUS.
E€ croiicTBa u rpadux"

Apudmernueckuit
KOpeHb HaTypalbHOU
CTETIEHU U €ro
CBOMCTBA

4 HepenA
OKTAbpA

4 HepenA
OKTAbpA

1 Hepens
HOAGpA

1 Hepens
HOA6pA

1 Hepens
HOA6pA

1 HepenA
HOA6pA

2 Hepens
HOA6pA

https://www.geogebra.org/graphing?lang=ru

https://www.yaklass.ru/




38

39

40

41

42

43

44

Apudmernaeckuit
KOpPEHb HaTypajIbHOU
CTENEHU U €r0
CBOMCTBA

[IpeobpazoBanms
YHCIIOBBIX BBIPKEHUIA,
COJIepIKALINX CTETIEHU
Y KOpHU

[TpeobpazoBanms
YHCIIOBBIX BBIPAKCHHIA,
COJICpKAIUX CTCIICHU
U KOpHU

[TpeobpazoBanms
YHCIIOBBIX BBIPAKCHHIA,
COJIepIKaIINX CTEICHH
U KOpHU

HppanunonansHsie
ypaBHeHHsA. OCHOBHBIE
METO/BI PEILIECHUS
UPPALMOHAIIBHBIX
yYpaBHEHUU

Hppanuonansusie
ypaBHeHHUs. OCHOBHbBIE
METO/BbI PEILIECHUS
UPPALMOHAIIbHBIX
yYpaBHEHUN
Hppanunonansusie
ypaBHeHHUs. OCHOBHBIE
METO/BI PEILICHUS

2 HepenA
HOA6pA

2 HepenA
HOA6pA

2 HepenAa
HOAGpA

3 HepenA
HOA6PA

3 HepenA
HOA6PA

3 Hepens
HOA6pA

3 Hepens
HOA6pA

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/




45

46

47

48

49

50

MPPALMOHATIBHBIX
ypaBHEHU I

PaBHOCHIBEHEIC
MePEXO/Ibl B peUICHUN
HUPpALMOHATILHBIX
ypaBHEHU M

PaBHOCUIIBHEIC
Mepexo/bl B pEIICHUHN
HMppaloHaIbHBIX
YpaBHEHUN

PaBHOCHUIIBHEIC
MepeXo/Ibl B pelICHUN
HMppaloHaIbHBIX
YpaBHEHUN

PaBHOCHUIIBHEIC
MEepeX0bl B PEIICHUU
HMppalOHAITbHBIX
yYpaBHEHUU

CaoticTBa u rpapuk
KOpHSI N-0M CTEeNEeHU
KaK QyHKIIMU 0OpaTHOMN
CTETEHHU C
HaTypaJbHBIM
MOKa3aTeseM

CaoticTBa u rpapuk
KOpHsI N-0M CTeNeHn
Kak (PyHKIIMHU 0OpaTHOU
CTETIEHHU C

4 HepenA
HOABpA

4 HepenA
HOAGpA

4 HepenA
HOAGpA

4 HepenA
HoA6pA

1 Hepens
nekabpsa

1 Hepena
Aekabpsa

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.geogebra.org/graphing?lang=ru




HATYpaJbHBIM
nokasaresieM
KonrpomnbHas pabora:
"CgoiicTBa u rpadux

. 1 HepenA
KOpHS N-0M CTENEeHH. 1 1
Aekabpsa
UppanuonanbHbie
ypaBHeHHUA"
CreneHs ¢
AUOHAJIbHBIM 1 Hepena
P ) 1 https://www.yaklass.ru/
IoKa3arejieM U eé nexkabpsa
CBOMCTBa
Crenensb ¢
panroHaJIbLHBIM 1 2 Hepens
IoKa3arejieM U eé nexkabpsa
CBOMCTBa
Crernensb ¢
aIMOHATbHBIM 2 Hepena
P . 1 https://www.yaklass.ru/
[oKas3arejieM U e€ nekabps
CBOMCTBa
ITokazaTensHas
. o 2 HepenA
¢byHK1M, €€ cBOMcTBa 1
Aekabpsa
u rpaduk
Hcnonp3oBanne 5
Heaens
rpaduka GyHKIAN 715 1 fexabps https://www.yaklass.ru/
peueHus: ypaBHEHU I
Hcnonp3oBanue
¢buka GyHKIIUN A5 1 3 Heaens
rpa
p i Aekabpsa

peueHust ypaBHEHU I



58

59

60

61

62

63

64

65

[TokazarenbHbIe
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIICHUS
MOKa3aTeJIbHBIX
ypaBHEHU U

[TokazarenbHbIe
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIICHUS
MOKa3aTeJIbHBIX
ypaBHEHU U

[TokazarenbHbIe
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIICHUS
MOKa3aTeJIbHBIX
ypaBHEHUH

KonrtpomnbHas padora:
"ITokxazarenbHast
GyHKIUS.
[TokazarenbHble
ypaBHeHHUA"
Jlorapudm umcna.
CaoiicTBa norapugpma
Jlorapudm umcna.
CgoiicTa norapudma
Jlorapudm yucna.
CsaoiicTBa norapugpma
JlecaTUUYHBIE U
HaTypaJibHbIE
sorapudMbl

3 HepenAa
Aekabpsa

3 HepenAa
Aekabpsa

3 HepenAa
Aekabpsa

4 HepenA
Aekabpsa

4 Hepens
Aekabpsa

4 Hepens
Aekabpsa

4 Hepens
Aekabpsa

2 HepenA
AHBapA

https://www.geogebra.org/graphing?lang=ru

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/




66

67

68

69

70

71

72

73

Jecsatuanable u
HaTypaJbHbIC
J0rapupMbl

IIpeoOpazoBanue
BBIPAKEHHUI,
coJIeprKalnx
J0rapupmbl
[IpeoOpazoBanue
BBIPAKEHHUI,
COJIeprKaIInX
JorapudMbl
[IpeobpaszoBanue
BBIPAKCHHUI,
CoJIeprKaIInX
Jorapupmbl
Jlorapudpmuueckas
¢byHK1M, €€ cBOMcTBa
u rpaduk
Jlorapudpmuueckas
¢byHK1M, €€ cBOicTBa
U rpapuk
Hcnonb3oBanue
rpaduka QyHKINU IS
peueHust ypaBHEHU I
Hcnonb3oBanue
rpaduka QyHKIUH IS
peleHus ypaBHeHUH

2 HepenA
AHBapA

2 HepenAa
AHBapA

2 Hepens
AHBapA

3 HepenA
AHBapA

3 HepenA
AHBapA

3 HepenA
AHBapA

3 HepenA
AHBapA

4 HepenA
AHBapA

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.geogebra.org/graphing?lang=ru

https://www.geogebra.org/graphing?lang=ru

https://www.yaklass.ru/




74

75

76

77

78

79

Jlorapudmudeckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIICHUS
JOrapupMHUECKUX
ypaBHEHU U

Jlorapudpmuueckue
ypaBHeHUs. OCHOBHbIE
METOIbI PEIICHUS
JOTapuUPMHUECKUX
ypaBHEHU U

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METOTbI PEIICHUS
norapuGMUIEeCKuX
ypaBHEHUH

PaBHOCHIBHBIE
MEepeX0bl B PEIICHUU
Jorapu(pMUUECKUX
ypaBHEHU U

PaBHOCHIBHBIE
IepEX0/bl B PELICHUN
JorapupMUUECKUX
ypaBHEHUH

KonTtponbHas pabora:
"Jlorapudmuyeckast
byHKIHS.
Jlorapudmuueckue
ypaBHEeHUA"

4 HepenA
AHBapA

4 HepenA
AHBapA

4 HepenA
AHBapA

1 Hepena
deBpans

1 Hepena
deBpans

1 HepenA
deBpans

https://www.geogebra.org/graphing?lang=ru

https://www.yaklass.ru/

https://www.yaklass.ru/




80

81

82

83

84

85

86

CuHyc, KOCHUHYC,
TAHI'€HC U KOTaHI€HC
YHCJIOBOI'O apryMeHTa
CuHyc, KOCHUHYC,
TAHT€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa
ApKCUHYC, apKKOCHHYC
U apKTaHTEHC
YHCIIOBOTO apryMeHTa
ApKcUHYC, apKKOCHUHYC
Y apKTaHT'€HC
YHCIJIOBOT'O apryMeHTa

Tpuronomerpuueckas
OKPYXHOCTBb,
olpeieNieHue
TPUTOHOMETPUUECKHUX
(GyHKIMI 4nCI0BOTO
aprymeHra
Tpuronomerpuueckas
OKPYXHOCTBb,
olpeieNieHue
TPUTOHOMETPUUECKHUX
(GyHKLUH YUCIOBOTO
aprymeHra

OcHOBHBIE
TPUTOHOMETPHYECKHE

bopmyIbl

1 Hepens
¢deBpans

2 HepenAa
deBpans

2 Hepens
despans

2 Hepens
deBpans

2 Hepens
deBpans

3 HepenA
deBpans

3 Hepens
deBpans

https://www.geogebra.org/graphing?lang=ru

https://www.geogebra.org/graphing?lang=ru

https://www.geogebra.org/graphing?lang=ru

https://www.yaklass.ru/




87

88

89

90

91

92

93

94

95

OcHOBHbIE
TPUTOHOMETPUYECKHUE
bopmybl

OcHOBHbIE
TPUTOHOMETPHYECKHE
hopMyIBI

OcHoBHbIE
TPUTOHOMETPHYECKHE
bopMyIbI
[IpeobpaszoBanue
TPUTOHOMETPHUICCKHIX
BBIPAKECHUIN

[Ipeobpa3zoBanue
TPUTOHOMETPHUYECKHIX
BBIPAKECHUI

[TpeoOpa3zoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

[TpeoGpa3zoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

Pemenue
TPUTOHOMETPUUYECKUX
yYpaBHEHUN

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

3 HegenA
¢deBpans

3 HepenA
deBpans

4 HepenA
despans

4 HepenA
deBpans

4 Hepens
deBpans

4 Hepens
deBpans

1 Hepens
mapTa

1 Hepena
mapTa

1 HepenA
mapTa

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/




96

97

98

99

100

101

102

103

Pemienue
TPUTOHOMETPUUIECKUX
ypaBHEHU I

Pemenue
TPUTOHOMETPHUYECKHUX
ypaBHEHU M

Pewenne
TPUTOHOMETPUUECKHUX
YpaBHEHUN

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHU U

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

KonrtpomnbHas padora:
"TpuUroHoMeTpUYECKUE
BBIPAXECHUS U
TPUTOHOMETPUUECKHE
ypaBHEeHUA"

ITocnenoBaTenbHOCTH,
CII0COOBI 3a1aHuUs
MOCJIENOBATEIILHOCTEN.
Meton
MaTeMaTHIeCKOH
WHIYKITUN
MoHOTOHHBIE U
OTpaHUYCHHBIC
MTOCJICIOBATEILHOCTH.

1 Hepens
mapTa

2 HepenAa
mapTa

2 Hepens
mapTa

2 Hepens
mapTa

2 HepenAa
mapra

3 HepenA
mapTa

3 HepenA
mapTa

3 HepenA
mapTa

https://www.yaklass.ru/

https://fipi.ru/ege

https://fipi.ru/ege

https://fipi.ru/ege

https://www.geogebra.org/graphing?lang=ru

https://www.geogebra.org/graphing?lang=ru




104

105

106

107

108

109

110

Ucrtopus ananuza
OECKOHEYHO MaJIbIX

Apudmernaeckas
nporpeccus

I'eomerpuueckas
porpeccus

beckoneuHo
yObIBaromas
reoMeTpuyeckas
MpOrpeccust

Cymma 6eCKOHEYHO
yObIBaroLIei
r€OMETPUYECKON
MIPOTPECCUH

JInHeWHbIN n
SKCIOHEHIUATbHBIM
poct. Hucio e.
Dopmyia CIOKHBIX
MPOLEHTOB

JInHeWHbIN n
SKCIOHEHIUATbHBIM
poct. Yucio e.
Dopmyia CIOKHBIX
MPOLEHTOB

Hcnonp3oBanue
MPOTPECCUU IJISt
pELIEHHUS peAIbHBIX
3a/1a4 MPUKJIATHOTO
Xapaktepa

3 HepenA
mapTa

1 Hepens
anpens

1 Hepens
anpensa

1 Hepens
anpensa

1 Hepena
anpens

2 HepgenA
anpens

2 HepgenA
anpens

https://www.geogebra.org/graphing?lang=ru

https://www.geogebra.org/graphing?lang=ru

https://www.geogebra.org/graphing?lang=ru




111

112

113

114

115

116

117

118

119

120

KonTponbhas pabota:
"ITocnenoBarenbHOCTH
U iporpeccun”
HenpepriBHbie
GYHKIMH U UX
CBOMCTBa

Touka pa3psIBa.
ACUMITOTHI Tpa@UKOB
byHKIMI

CgoiicTBa (yHKIMH
HENPEPBIBHBIX Ha
OTpe3Ke

CgoiicTBa (yHKIMH
HETPEPHIBHBIX HA
OTpe3Ke

Merton HHTCPBAJIOB IJIA
peHICHUs HCPABCHCTB

Meto1 UHTEPBAIOB AJISt
peLIeHNs] HEPABEHCTB

Meto1 UHTEPBAIOB AJISt
pELICHUS] HEPABEHCTB

[IpuMeHeHue cBOMCTB
HEIPEPBIBHBIX
GyHKUIMN 1715 perieHust
3a1a4

[IpuMeHeHue cBOMCTB
HEIPEPBIBHBIX

2 HepenA
anpens

2 HepenAa
anpens

3 HepenA
anpens

4 HepenA
anpens

4 HepenA
anpens

4 Hepens
anpens

4 HepenA
anpens

5 Hepena
anpens

5 HepenA
anpens

5 HepenAa
anpens

https://www.yaklass.ru/

https://www.geogebra.org/graphing?lang=ru

https://www.geogebra.org/graphing?lang=ru

https://www.geogebra.org/graphing?lang=ru

https://www.yaklass.ru/

https://www.yaklass.ru/




121

122

123

124

125

126

127

128

129

GYHKIMNA 1S peIIeHUs
3a1a4

IlepBas u BTOpas
POU3BOIHBIE (HYHKIIUU

Ornpenenenue,
reOMETPUYECKUI
CMBICJI TPOU3BOIHOM

Ornpenenenue,
(du3nIecKuii CMBICT
MIPOU3BOAHOMN

YpaBHeHue
KacaTelbHOH K
rpaduky QyHKIHH
YpaBHeHue
KacaTeJIbHOM K
rpaduxy GyHKIUN
[IpounsBoaHbIE
3JIEMEHTapHBIX
byHKIMI
[IpounsBoaHbIE
3JIEMEHTapHBIX
byHKIHMA
[IpousBoHas CyMMBI,
IIPOU3BENICHNUS,
YacTHOTO U
KOMITO3HITUH () YHKITHA

[IpousBonHas CyMMBlI,
IIPOU3BE/ICHNUS,

1 Hepens
mas

1 Hepens
masn

1 Hepens
Mmasn

1 Hepens
mas

2 Hepens
mas

2 Hepens
mas

2 HepenA
masn

2 HepgenA
mas

3 HepenA
mas

https://www.geogebra.org/graphing?lang=ru

https://www.geogebra.org/graphing?lang=ru

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/




130

131

132

133

134

135

136

YaCTHOTO U
KOMITO3UIINH (PYHKITHIA

[IpousBoHast CyMMBI,
MIPOU3BEICHUS,
YacTHOTO U
KOMIO3UIIUHU (PYHKIIHIA

Konrpomnsnas padora:
"[IpousBognas"

IToBTOpEHUE,
000011eHNE,
CUCTEMAaTH3aLMs
3HaHui: "YpaBHeHus"

IToBTOpEHUE,
000011IeHME,
CHUCTEMaTH3aIUs
3HaHui: "OyHkun"
HToroBast KOHTpONbHAS
pabora

HToroBast KOHTpOJIbHAS
pabota

IToBTOpEHME,
o0o01enue,
CHCTEMAaTH3aIHsI
3HAHUMN

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

136

10

3 HepenA
mas

3 HepenA
mas

3 HepenA
masn

4 HepenA
mas

4 HepenA
mas

4 HepenA
mas

4 Hepens
mas

https://www.yaklass.ru/




11 KJIACC

KoumnuecTBo yacos
Ne HMara DJIeKTpOHHbIe NN (ppoBbIE

Tema ypoka Kourpoabnble IIpakTuyeckue
n/n Bcero u3ydeHusi oOpa3zoBaTeJibHbIE pecypchl

padoThI padoThI

[Ipumenenue

MPOU3BOIHOM K
UCCIIETOBAaHUIO
byHKIUN Ha CEHTABPSA

1 Hepens https://fipi.ru/ege

MOHOTOHHOCTb U
JKCTPEMYMBI

[Ipumenenne
MPOU3BOIHOM K

HCCIEIOBAaHUIO 1 Hepens https://fipi.ru/ege

GbyHKIUI Ha CeHTAbpA
MOHOTOHHOCTb U
KCTPEMYMBI

IIpumeHeHue
IIPOU3BOJHOM K
UCCJIEIOBAHUIO 1 Hepens
GbyHKIUI Ha CeHTAbpA
MOHOTOHHOCTb U

KCTPEMYMBI

IIpumeHeHue
MIPOU3BOJIHOM K
HCCIICIOBAHUIO 1 Hepena
byHKIUI Ha CeHTAbpPA
MOHOTOHHOCTb U

KCTPEMYMBI



[Ipumenenue
MPOU3BOJHOM K
HCCJIEIOBAHUIO
¢byHKkuMi Ha
MOHOTOHHOCTb U
3KCTPEMYMBI

IIpumeHeHue
MPOU3BOIHOM K
HCCIIEA0BAHUIO
byHKIUH Ha
MOHOTOHHOCTb U
9KCTPEMYMBI

Haxoxnenue
HanOOJIBIIETO U
HauMEHBIIETO
3HAUEHUs
HEIPEPBIBHOU
(GyHKINN Ha OTpe3Ke

Haxoxnenue
HauOOJIbIIErO U
HauMEHBIIETO
3HAUEHUs
HEIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

Haxoxnenne
HanOOIBIIETO U
HAaUMEHBIIIETO
3HAYECHUSA

2 HepenA
ceHTAbpA

2 Hepens
ceHTAbpA

2 Hepens
ceHTAbpsA

2 Hepens
ceHTAbpA

3 Hepens
ceHTAbpA

https://fipi.ru/ege

https://fipi.ru/ege




10

11

12

13

14

HEMPEPHIBHOU
(GbyHKINU Ha OTpe3Ke

Haxoxnenue
HauOOJIBIIEro U
HauMEHBILETO
3HAYECHUSA
HEIPEPBIBHOU
(GbyHKINU Ha OTpE3Ke

Haxoxxnenue
HauOOJIBIIETO U
HauMEHBIIETO
3HAYCHUS
HEINPEPBIBHOU
(GbyHKINU Ha OTpE3Ke

Haxoxnenue
HanOOJIBIIETO U
HAaUMEHBIIIETO
3HAYCHUS
HEIPEPBIBHOU
(GYHKIIMM Ha OTpe3Ke

IIpumeHeHue
MPOU3BOIHOMN JJIst
HaXO0XKJICHUS
HAWIYYIIErO PENICHUs
B MPUKJIAHBIX 3a]a4ax
IIpumeHeHue
MPOU3BOIHOMN JJIst
HaXO0KJICHUS

3 HepenA
ceHTAbpA

3 HepenAa
ceHTAbpA

3 HepenA
ceHTAbpA

4 HepenA
ceHTAbpA

4 Hepens
ceHTAbpA

https://www.yaklass.ru/




15

16

17

18

19

20

21

HauJIy4dimero peucHuA
B IIPUKJIAJJHBIX 3ajadax

[Ipumenenue
MIPOU3BOTHOM ISt
OTIpEeIeIICHUS] CKOPOCTH
U YCKOpPEHHUSI Mpolecca,
3aJJaHHOTO (POPMYIIOH
wim rpadukom
[Ipumenenne
MIPOU3BOIHOM ISt
OTIpEIeJICHUS] CKOPOCTH
U YCKOpEHHsI Ipolecca,
3aJJaHHOTO (POPMYIIOH
WM TpaduKoOM

Komnozunus ¢pyHkimit

Komnozunus ¢pyHkuit

Komnozunus ¢pyHkimit

I'eomeTpuueckue
o0pa3bl ypaBHEHHUH Ha
KOOPJAMHATHOU
MJI0CKOCTH

I'eomeTpuueckue
o0pa3pl ypaBHEHHUH Ha
KOOPJAMHATHOU
MJI0CKOCTH

4 HepenA
ceHTAbpA

4 HepenA
ceHTAbpA

1 Hepena
OKTA6pA
1 Hepens
OKTA6pA

1 Hepens
OKTA6pA

1 Hepena
OKTA6pA

2 HepgenA
OKTA6pA

https://www.yaklass.ru/

https://www.geogebra.org/graphing?lang=ru

https://www.yaklass.ru/

https://www.geogebra.org/graphing?lang=ru




22

23

24

25

26

27

28

KonTponbHas pabora:
"UccnenoBanue
(GYHKIMH C TOMOIIBIO
MIPOU3BOTHOMN"
[TepBooOpasnas,
OCHOBHOE CBOMCTBO
1€pBOOOPA3HBIX

[TepBooOpasubie
JJIEMEHTAPHBIX
¢bynkuii. [IpaBuna
HAXO0XKJICHHS
1epBOOOPA3HBIX

[TepBooOpasubie
3IIEMEHTAPHBIX
¢bynkuuit. [IpaBuna
HaXO0XKJICHUS
IepBOOOPA3HBIX

Hurerpain.
I'eomerpuueckuit
CMBICII UHTErpaJia

Brranciaenue
ONPEACIEHHOTO
WHTErpana mno gopmyie
HrroTona-Jleionuma
Brranciaenue
OIPENIEIIEHHOTO
MHTErpana mno Ggopmysie
HrroTona-Jleionuma

2 HepenAa
OKTAGpA

2 HepenA
OKTAbpA

2 HepenA
OKTAbpA

3 HepenA
OKTAGPA

3 HepenA
OKTAGPA

3 Hepens
OKTAbpA

3 Hepens
OKTAGpA

https://www.geogebra.org/graphing?lang=ru

https://www.geogebra.org/graphing?lang=ru

https://www.yaklass.ru/

https://www.geogebra.org/graphing?lang=ru

https://www.yaklass.ru/




29

30

31

32

33

34

35

[Ipumenenue
WHTEerpaja s
HaXO0XICHUS
ILIOIIAJICH INIOCKUX
uryp

[Ipumenenue
UHTEerpaja s
HaxO0KJIeHHUsI 00bEMOB
F€OMETPUUYECKHUX TEJT

[Tpumeps! perieHuit
muddepeHIaTbHBIX
YpaBHEHUU

[Ipumeps! perieHuit
muddepeHIaTbHBIX
ypaBHEHUH

Maremarnueckoe
MOJIETUPOBAaHUE
pEaJIbHBIX MTPOLIECCOB C
ITOMOUIBIO
muddepeHranbHbIX
ypaBHEHUN

KonrtponbHas pabora:
"ITepBooOpaznas u
uHTerpan”
Tpuronomerpuueckue
(GyHKIIUH, UX CBOWCTBA
U rpaduKu

4 HepenA
OKTAGpA

4 HepenA
OKTABpA

4 Hepens
OKTABpA

4 HepenA
OKTAGPA

1 Hepens
HOAGPA

1 Hepena
HOA6pA

1 Hepena
HoA6pA

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/




36

37

38

39

40

41

42

43

Tpuronomerpuueckue
(GyHKLINHU, UX CBOHCTBA
u rpaduku
Tpuronomerpuueckue
(GyHKLMHU, UX CBOICTBA
u rpaduKu
Tpuronomerpuueckue
(GyHKLNHU, UX CBOICTBA
u rpaduku
Tpuronomerpuueckue
(byHKINHU, UX CBOICTBA
U rpaduku

OT10op KOpHE
TPUTOHOMETPHUYECKUX
YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

OT160p KOpHEN
TPUTOHOMETPHUUECKUX
YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

OT160p KOpHEN
TPUTOHOMETPHUYECKHUX
YpPaBHEHUH € TOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

OT160p KOpHEN
TPUTOHOMETPHYECKUX

1 HepenA
HOA6pA

2 HepenA
HOABpA

2 Hepens
HOAGpA

2 Hepens
HoA6pA

2 HepenA
HOA6pA

3 HepenA
HOA6pA

3 Hepens
HoA6pA

3 HepenA
HOAGPA

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.geogebra.org/graphing?lang=ru
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44

45

46

47

48

49

50

YPaBHEHHH € TOMOLIbIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

Pemrenue
TPUTOHOMETPUICCKUX
HEPaBCHCTB

Pemenue
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

KonrtponbHas pabora:
"I'pacduxu
TPUTOHOMETPUYECKHUX
GbyHKIHH.
Tpuronomerpuueckue
HEpaBeHCTBA"

OCHOBHBIE METOIBI
pelieHus
IMOKAa3aTeNbHBIX
HEPABEHCTB

OCHOBHBIE METObI
pelIeHus

3 HepenA
HOABpA

4 HepenA
HOAGpA

4 Hepens
HoA6pA

4 Hepens
HOA6PA

4 Hepens
HOAGPA

1 Hepena
Aekabpsa

1 Hepena
neKabps

https:

https:

uchi.ru

uchi.ru



51

52

53

54

55

56

57

[I0Ka3aTeNIbHBIX
HEPaBEHCTB

OcHOBHBIE METOBI
pelieHus
MOKa3aTeIbHBIX
HEPaBEHCTB

OCHOBHBIE METObI
pelIeHus
[MOKa3aTeJIbHBIX
HEPABCHCTB

OCHOBHBIE METObI
pelIeHus
Jorapu(PpMUICCKIX
HEPABCHCTB

OCHOBHBIE METOIBI
pelieHus
Jorapu(pMUIECKUX
HEPABCHCTB

OCHOBHBIE METObI
pelieHus
JorapuMUIECKIX
HEPABEHCTB

OCHOBHEBIE METOBI
pereHus
Jorapu(PpMUUECKUX
HEPaBEHCTB

OCHOBHBIE METOJIBI
pelIeHus

1 Hepens
Aekabpsa

1 Hepens
aeKabps

2 HepenAa
Aekabpsa

2 HepenA
neKkabpsa

2 Hepens
Aekabpsa

2 Hepens
Aekabpsa

3 HepenA
neKabps

https://uchi.ru

https://uchi.ru

https://uchi.ru



58

59

60

61

62

63

64

HppaLMOHAIIBHBIX
HEPABEHCTB

OcHOBHBIE METOBI
pelieHus
UppalMOHATILHBIX
HEPaBEHCTB

OCHOBHBIE METOIbI
peleHus
HPPaliOHATILHBIX
HEPABCHCTB

OCHOBHBIE METObI
pelIeHus
HPPaIMOHATEHBIX
HEPABCHCTB

I'padmueckue meToab!
peueHns
HAppalOHAIbLHBIX
YpaBHEHUU

I'pacdmueckue metoan
peleHus
HAppalOHAIbLHBIX
YpaBHEHUI

I'padmueckue MmeToab!
peLeHus
MOKa3aTeJIbHBIX
YpaBHEHUI

I'paduueckue MeTo b1
peleHus

3 HepenA
Aekabpsa

3 HepenA
neKabps

3 HepenA
Aekabpsa

4 Hepens
Aekabpsa

4 Hepens
Aekabpsa

4 HepenA
Aekabpsa

4 HepenA
Aekabpsa

https://uchi.ru

https://www.geogebra.org/graphing?lang=ru




65

66

67

68

69

70

I10Ka3aTeJIbHBIX
HEPABEHCTB

I'padmueckue metoab
pelieHus
JorapupMUIEecKUX
ypaBHEHUU

I'padmueckue meToap
pereHusI
JorapupMHUUECKUX
HEPaBCHCTB

I'padmueckue MeToap!
pelIeHus
JorapupMHUUECKUX
HEPaBEHCTB

['paduueckue meToapt
pelieHus
MOKa3aTeIbHbIX U
JorapupMUUECKUX
ypaBHEHUH

['paduueckue meToapt
pelieHus
IIOKAa3aTeNbHBIX U
JorapupMUUECKUX
ypaBHEHUH

I'paduueckue meToap!
pereHus
MOKa3aTEeNbHBIX U
JorapupMUIECKHX
HEPaBEHCTB

2 Hepgens
AHBapA

2 Hepens
AHBapA

2 Hepens
AHBapA

2 Hepens
AHBapA

3 Hepens
AHBapA

3 Hepens
AHBapA

https://www.geogebra.org/graphing?lang=ru

https://www.geogebra.org/graphing?lang=ru

https://www.geogebra.org/graphing?lang=ru




71

72

73

74

75

76

I'paduueckue MeTo b1
perenust
IIOKa3aTCJIIbHbIX U
JorapuMUIECKIX
HEPAaBEHCTB

KontponsHas pabora:
"UppainmoHanbpHele,
MOKa3aTeIbHbIC U
norapupMUIEcKue
HepaBeHCTBa"

KomrmuiekcHbie unca.
Anrebpanyeckas u
TPUTOHOMETPHYCCKAS
(dhopMEI 3anTCH
KOMILIEKCHOTO YHCIIa

KomrekcHeie yncna.
Anrebpanyeckas u
TPUTOHOMETPHYCCKAS
(dhopmbI 3anucu
KOMILUIEKCHOTO YHCIIa

Apudmernueckue
OTIEpAIHH C
KOMIUIEKCHBIMHU
qHCIaMA

Apudmernueckue
OTIepaLny C
KOMIUIEKCHBIMHU
YHCIaMA

3 HegenA
AHBapA

3 HepenAa
AHBapA

4 HepenA
AHBapA

4 HepenA
AHBapA

4 HepenA
AHBapA

4 HepenA
AHBapA

https://www.geogebra.org/graphing?lang=ru

https://www.yaklass.ru/

https://www.yaklass.ru/




77

78

79

80

81

82

83

84

N3obpaxenue
KOMIUIEKCHBIX YHCET
Ha KOOPJAMHATHOU
TUIOCKOCTH

N3obpaxenue
KOMILIEKCHBIX YHCEIl
Ha KOOPJAMHATHOU
IJIOCKOCTH
®opmyiia Myaspa.
Kopnu n-o#i crenenu
13 KOMIUIEKCHOT'O
yucna

®opmyiia Myaspa.
Kopnu n-o#i crenenu
13 KOMITJIEKCHOTO
qucia

[IpumeHeHne
KOMIUIEKCHBIX YUCEI
IUTSL PEIICHUS
(bu3NUeCKUX U

TreOMCTPHUYICCKUX 3aaa1

KonrtponbHas pabora:

"KommirekcHbie uncia"

HarypanbHble u nensie

qucia

HatypanbHble U 1ienble

qucia

1 HepenA
¢deBpans

1 HepenA
¢deBpans

1 Hepens
despans

1 Hepens
deBpans

2 Hepens
deBpans

2 Hepens
deBpans

2 HepgenA
deBpans

2 HepgenA
deBpans

https://www.yaklass.ru/

https://www.yaklass.ru/




85

86

87

88

89

90

91

[Ipumenenue
IMPHU3HAKOB JCIIUMOCTU
O ECJIbIX YHCECII

[Ipumenenue
MIPU3HAKOB JAETUMOCTHU
LEJbIX YUCEeIl

IIpumeHeHue
MPU3HAKOB JAEITMMOCTH
menbix yncen: HOJI u
HOK

IIpumeHeHue
MPU3HAKOB JEITUMOCTH
menbix yncen: HOJI u
HOK

IIpumeHeHne
MIPU3HAKOB JACIIMMOCTH
LENBIX YUCEN: OCTATKU
10 MOZYJIIO

[IpumeHeHne
MIPU3HAKOB JACIIMMOCTH
LENBIX YUCEN: OCTATKH
10 MOZYJIIO

[IpumeHenne
MPU3HAKOB JEITUMOCTH
ICIBIX YHUCEIT:
anroput™ EBxinaa mis
pelLIeHus 3a/1a4 B
HEJBIX YHUCIaxX

3 HegenA
¢deBpans

3 HepenA
deBpans

3 HepenA
despans

3 HepenA
despans

4 HepenA
deBpans

4 HepenA
deBpans

4 Hepens
deBpans

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/




92

93

94

95

96

97

KontposnsHas padota:
"Teopus 1enbIx yucen"

Cucrema u
COBOKYITHOCTb
YpaBHEHUM.
PaBHOCHIIBHEIC
CHCTEMBI Bl CHCTEMEI-
CIEJICTBUSI

Cucrema n
COBOKYITHOCTb
YpaBHEHUH.
PaBHOCHIBHEIE
CHCTEMBI B CUCTEMEI-
CIEJICTBUSI

OCHOBHBIE METOJIBI
pEIIeHUs CUCTEM U
COBOKYITHOCTEM
paIMoHaIBLHBIX
YpaBHEHUU

OCHOBHBIE METOJIBI
pEIIeHUs CUCTEM U
COBOKYITHOCTEM
HPPAIMOHATTLHBIX
YpaBHEHUI

OCHOBHBIC METOJIBI
pelIeHus: CUCTEM U
COBOKYITHOCTEM
IMOKAa3aTeNIbHBIX
ypaBHEHUU

4 HepenA
¢deBpans

1 HepenA
mapTa

1 Hepens
mapra

1 Hepens
mapra

1 Hepena
mapra

2 HepgenA
mapTa

https://www.yaklass.ru/




98

99

100

101

102

OCHOBHBIE METOJIbI
pelicHus CUCTEM U
COBOKYITHOCTEM
II0KAa3aTCIBbHBIX
YpaBHEHUH

OcHOBHBIE METOBI
pEIICHUS CUCTEM H
COBOKYITHOCTEM
Jorapu(PpMUICCKIX
YpaBHEHUU

OCHOBHBIE METO]IbI
peliCHus CUCTEM U
COBOKYITHOCTEM
JorapuPpMUICCKIX
YpaBHEHUU

HpI/IMeHeHI/Ie CUCTEM K

pEIICHHIO

MAaTCMAaTHYCCKUX 3aJda4
1 3aJia4 U3 Pa3jIMIHbIX

oOyactell HayKH U
peanbHON KU3HH,
WHTEpIpeTaius
MOJTYYEHHBIX
pE3yJIbTaTOB

[IpumeHeHue cucrem K

pEIIeHHIO

MAaTCMAaTHYCCKUX 3ada4
" 3aJia4 U3 Pa3JIMIHbIX

obuacTeil HayKu U

2 HegenA
mapTa

2 HepenAa
mapra

2 HepenAa
mapra

3 HepenA
mapTa

3 Hepens
mapTa

https://www.yaklass.ru/

https://www.yaklass.ru/




103

104

105

106

peanbHOM KU3HH,
WHTEpIpeTaius
MOJTYYEHHBIX
pE3yJIbTaTOB

[Ipumenenue
HEPaBEHCTB K
pELIEHUIO
MaTeMaTHYECKUX 3a/1a4
U 3a71a4 U3 pa3IMyHbIX
ol0JacTeil HayKu U
peabHOM KU3HH,
HUHTEpIIpETAIHS
MOJIy4YE€HHBIX
pe3yNbTaToB

KonTponbHas pabora:
"CucreMsl
palMoOHAIbHBIX,
UppanoHaIbHBIX
MOKa3aTeJIbHbIX U
JorapupMUIecKux
ypaBHEHH"

PanuonanbHbie
YpaBHEHUS C
rapaMeTpamu

PannonanbHbie

HEPAaBEHCTBA C
napameTpamu

3 HepenA
mapTa

3 HepenA
mapTa

1 HepenA
anpens

1 Hepena
anpens

https://fipi.ru/ege

https://fipi.ru/ege




107

108

109

110

111

112

113

114

PanmonanbHbie
CHUCTEMEI C
rnapameTpamu

HppaunonaibHbie
YpaBHEHUS,
HEpaBEeHCTBA C
rnapameTpamu

WppatnmonansHele
CUCTEMBI C
napameTpamu

IToka3aTennHBIC
ypaBHEHUS,
HEpaBEHCTBA C
rapameTpamMmu

Tloka3zarenbpHbIE
CHUCTCMBEI C
napameTpamu

Jlorapupmuueckue
ypaBHEHU,
HEPaBEHCTBA C
napameTpamu
Jlorapudmuueckue

CHCTEMBI C
napameTpamu

Tpuronomerpuyeckue

ypaBHEHHUS C
napameTpamu

1 HepenA
anpena

1 HepenA
anpens

2 Hepens
anpens

2 Hepens
anpens

2 Hepens
anpens

2 HepenA
anpens

3 HepenA
anpens

4 HepenA
anpens

https://fipi.ru/ege

https://fipi.ru/ege




115

116

117

118

119

Tpuronomerpuyeckue
HEpaBEHCTBA C
napameTpamu

Tpuronomerpuyeckue
CUCTEMBI C
napameTpamu

[Toctpoenue u
Hccae0BaHue
MaTeMaTUYeCKUX
MOJEJIeN peanbHbIX
CUTYAaLMI C IOMOIIbIO
YPaBHEHHUH ¢
napameTpamu

ITocTpoenue u
HCCIIEIOBAHUE
MaTeMaTUYECKUX
MOJIENIEN peaTbHbIX
CUTyalllil C MOMOILBIO
CUCTEM YpaBHEHMH C
rapameTpamu

[Toctpoenue u
HCCIIEIOBAHUE
MaTeMaTH4eCKHUX
MOJIENIEN peaTbHbIX
CUTYyalllil C MOMOILBIO
CUCTEM ypaBHEHHI C
rnapameTpamu

4 HepenA
anpena

4 HepenA
anpens

4 HepenA
anpens

5 Hepena
anpens

5 Hepena
anpens

https://fipi.ru/ege

https://fipi.ru/ege

https://fipi.ru/ege




120

121

122

123

124

125

126

Kontposbnas pabora:
"3amaun ¢
napamerpamu”

[ToBTOpEHME,
000011IeHNE,
CUCTEeMaTH3alIUs
3HaHui: "YpaBHeHus"

IToBTOpEHME,
000011IeHHE,
cucTeMaTu3anus
3HaHuil: "YpaBHeHUs"

[ToBTOpEHME,
000011IeHHE,
cucTeMaTu3anus
3HaHUM: "YpaBHEHUS.
Cucremsl ypaBHeHU"

[ToBTOpEHME,
000011IEHHE,
cucTeMaTu3anus
3HAHUM:
"Hepasencrsa"

[ToBTOpEHME,
0000111EHNE,
cucTeMaTu3anus
3HAHUM:
"Hepasencrsa"

[ToBTOpEHME,

0000111EHHE,
cucreMaTruni3anusia

5 HepenA
anpens

1 HepenA
mas

1 Hepens
mas

1 Hepens
mas

1 Hepens
mas

2 Hepens
masn

2 Hepens
mas

https://fipi.ru/ege

https://fipi.ru/ege
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127

128

129

130

131

132

3HAHUU:
"HepaBencrsa"

[ToBTOpEHME,
0000111eHNE,
CHCTEMAaTH3aLHs
3HaHuii: "[IpousBoaHas
u e€ npumeHeHue"

IToBTOpEHME,
000011IeHHE,
CHCTeMaTH3amus
3HaHuii: "[IpousBoaHas
u e€ npumeHeHue"

IToBTOpEHME,
000011IeHHE,
CHUCTEMAaTU3aLNS
3HaHui: "[IponsBoanas
u e€ npumMeHeHue"

[ToBTOpEHME,
000011IEHHE,
CHUCTEMAaTU3aLNS
3HaHui: "MHTerpan u
€ro npuMeHeHue"

HToroBast KOHTpOJIbHAS
pabora

[ToBTOpEHME,
000011IeHNE,
CHCTEMAaTHU3alHs
3HaHui: "Oynkun"

2 HepenA
mas

2 HepenA
mas

3 HepenA
MafA

3 HepenA
Maf

3 Hepens
masn

3 Hepens
mas

https://fipi.ru/ege

https://fipi.ru/ege

https://fipi.ru/ege

https://fipi.ru/ege




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

132

10






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1.
2.

Maremaruka. Anrebpa v Hadajga MateMaTHIecKoro ananmsa. ba3oserit yposens: 10 kimacc:/ AT
Mepansk u ap.: mox pen. B.I'. ITomonbcekoro -6 m3manme.-M. : Benrarpad. 2021.368 ctp.

MatemaTturKa. Anrebpa 1 Hayana MaTemMaTMYeCcKoro aHanm3a. YraybieHHbli yposeHb: 11 Knacc:/
Mep3nsk A.l., Homuposckuin .A., NMonskos B.M..: nog pea. B.I'. Mogosbckoro -6 nsgaHue.-M. :
BeHTa pad. 2023.368 cTp.

MaTtemaTtuKa. Anrebpa 1 Hayana maTemMaTMyeckoro aHanamsa. YraybneHHbln yposeHb: 10 Knacc:/
Mep3nsk A.l., Homuposckuin 1.A., NMonskos B.M..: nog pea. B.I. Mogonbckoro -6 nsgaHue.-M. :
BeHTa pad. 2023.368 cTp.

MaTemaTtuKa: anrebpa n Hayana aHanusa, reometTpus. Anrebpa 1 Hayana aHanmsa. 10 Knacc:

yuebHUK a4 0611eobpa3oBaTesibHbIX WKO: 6a30BbIin U yraybaeHHbIN ypoBeHb. / HO.M. KonsaruH,
M. B. TKaueBa, H. E. PegopoBa. 7 nsa.- M.: lNMpoceewweHne.2019 roa-384 ctp.

MaTtemaTtuKa: anrebpa 1 Hadyana aHanmsa, reometTpus. Anrebpa n Hayana aHanamsa. 11 Knacc:
y4ebHUK ana 061leobpasosBaTeibHbIX WKOA: 6a30BbIi U yraybaeHHbIN ypoBeHb. / HO.M. KonsruH,
M. B. TKauesa, H. E. ®egoposa. 9 n3a.- M.: MNpoceewteHne.2021 roa-384 ctp.

Anrebpa n Havyana matTemaTudeckoro aHanusa. duoaktundeckue matepuansl. 10 knacc :
yrnyon. yposeHb / [M. U. LLabyHuH, M. B. Tkauéra, H. E. ®égoposa, O. H. lobposa].— 4-e
nag.— M. : lNpocseleHmne, 2012.— 142 c.

Anrebpa 1 Hayana matemaTUyeckoro aHaamsa. Amuaaktnyeckne matepuansl. 11 knacc : yraybn.
yposeHb / [M. WU. labyHuH, M. B. Tkauésa, H. E. ®éaoposa, O. H. Jobposal.— 4-e usg.— M. :
MpocseweHune, 2023.— 144 c.

METOINYECKHUE MATEPHUAJIBI JIUIA YUUTEJIA

Anrebpa u Hayana aHanun3sa. MeToguueckne pekomeHgaumm. Metoamyeckme pekomeHgaumm.10-11
Knaccbl: y4eb. Nocobue ana obuieobpasosaTenbHbix opraHusauuii/ H.E. ®egoposa., M.B. Tkauesa.- 3-
e nsgaHue, nepepab. M.: MpoceelteHne, 2017. -172 cTp.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Bu6morexa LIOK https://urok.apkpro.ru/# ;
POIII https://resh.edu.ru/ ;

https://fipi.ru/ege

LIOIT https://onlinetestpad.com/ru/lessons;
LIOIT «51 — xmace» https://www.yaklass.ru/

https://uchi.ru
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