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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMme cpeaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYaIoMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIaJIeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHallu3a 3aKjia/IbIBaeT
OCHOBY [JIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHOJIOTHUH,
TTOHMMAaHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUsA 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 TOMOINBIO MHAYKIIMA U PAcCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIIIJICHUE.

B xoxe usydeHusi yuebHOro Kypca «Ainrebpa v Havajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEajbHbIX CUTYAIllUH,
WHTEPNpPETAllUd  TIOJYYCHHBIX  pEIIeHWH, 3HAKOMSTCS €  MIpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOpPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GbOpMHPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NeATEIbHOCTH, TpeOyIomeld MPOAOIKUTEIBHOW  KOHIEHTpAIlM  BHUMAaHUS,
CaMOCTOATEIbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 3a MOJIyYeHHBIN pe3yJIbTaT.

B ocHoBe MeToanku oOydeHus anreOpe U HayajlaM MaTeMaTUYeCKOro aHaIn3a
JISKUT IEATSTLHOCTHBIA TPUHITUT OO yICHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadaia MaTeMaTHIECKOTO aHATTN3a»
BbIIETICHBl  CIEAYIOLIUE COJAEp)KaTeIbHO-MeToanYeckue JuHuu: «Yucna u
BbIYMCIICHUS», «DYyHKIIMU U Tpaduku», «YpaBHEHHUs U HepaBeHCTBa», «Hauaina
MaTE€MaTUYeCcKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIMUECKUE JIMHUMA W3YYalOTCSd Ha TPOTSHKEHUM JBYX JIET



00y4eHHs Ha YPOBHE CpPeIHEro o01ero oopa3oBaHmsl, ECTECTBEHHO JOMOIHSS APYyT
Jpyra ¥ IOCTENEHHO HACHIIIasiCh HOBBIMH TeMaMu U pasfenamu. JlaHHbIi yueOHbIi
KypC SBJSI€TCS WHTErPATHBHBIM, IOCKOJIbKY OOBEOUHSAET B cebde cojaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTeMaTHUYECKasi JIOruKa u npyrue. [1o
Mepe TOTo Kak oOyvarolyecs OBJa/eBaloT BcE Ooiee MIUPOKUM MaTEMATHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTb MAaTEMAaTUYECKYyI0 MOJCIb PEAIbHOW CUTYyallMd, NPUMEHATH 3HaHUS,
IOJlyYEHHBIE MPU H3YYEHMHM Y4e€OHOro Kypca, Ul PEIICHHS CaMOCTOSTENIBHO
c(OpMyJIMPOBAHHON MaTeMAaTUYECKOM 3a/Jayu, a 3aTEM HHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenbHO-MeTOAMYECKas JMHUAA «YUuCina ¥ BBIYMCICHHS» 3aBEpLIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha ypPOBHE OCHOBHOIO 0011ero oopazosanus. Ha ypoBHe cpeanero o0uiero
oOpa3oBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPAlMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIUX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBINOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOYKECTBAa HaTypalbHbIX, IEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YHCEN  JIONOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hhceld. B  KakaoM M3 3THX MHOXECTB PpPacCMAaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUUYecKue 3aJaud U OIEepaluu: JeJICHHE Halelo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHUCeN, O0coOble CBOMCTBA
palMoHaNbHBIX M MUpPpaIMOHATbHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATYypaJlbHOM CTENEHM HAa MHOMXECTBE KOMIUIEKCHBIX YHCEll.
bnarogapss mocienoBaTeNbHOMY paCIIMPEHUIO0 Kpyra HCIOJIB3YEMBIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMHM HX NPUMEHEHUS I PELICHUs PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATEMAaTUKU KaK Hayku U €€ pojiH B
IOCTPOECHNUU MOJIEIEH PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpETH3aIHSl.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUU BCErO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJOM
paznene IIporpamMMbl IpPELyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pesynbraTe OOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PELICHMS
pallMOHANbHBIX, HPPALMOHAIBHBIX, TMOKA3aTENbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKXke 3ajady,
cojepkamux mapaMerpsl. llosydeHHbIE yMEHHs IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIEOBaHUM (PYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPHUKIaJIHBIX
3a/lay ¥ 3a7a4 Ha HAXOXKJEHUE HAMOOJBIINX U HAUMEHBIIUX 3HAYEHUH (PYHKIUU.



Jannast copep:karenbHasi TMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTtel 1o  (Qopmynam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UppaIMOHAIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps uzydeHuio anredGpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUYECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKK JCTYKTHBHBIX PacCCYKICHUH,
paboThl C CHMBOJBHBIMH (OpMamH, TMPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEPaBEHCTB. Anre0Opa npeniaraet 3G PpeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHYECKUX U €CTECTBEHHO-HAYYHBIX 3ajad,
HaIJISIIHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK S3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYeckass JUHUS «DyHKIUHM U TpaduKku» TECHO
NEPEIUIeTaeTCsd C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 337aET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTelneHHOoH,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU N7l pelIeHus 3aa4 U3 APYIuX y4eOHBIX
IPEIMETOB U PEATIbHON KU3HU TECHO CBS3AHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OoJibllIOE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJaMu 3aBUCHMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYUHAMU, HCCIENOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, IO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUUHON
dbopme: aHATUTHYECKOM, Tpadudyeckor U ciioBecHO. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIMH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX O0OYYaromuMcs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (GYHKIMMA, OMPEAeNsiATh HMX HauOONbIINE W HAUMEHBIITUE
3HAYEHUA, BBIYUCIATH MIIOMAaAn (Guryp u oObEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepkarenbHas JHUHHUS OTKPHIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENed peanbHbIX CUTyaluH,
MO3BOJIIET HAXOIUTh HAWJTYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YHCIIE COLIUAIBHO-
PKOHOMHYECKHUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTE€MaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIILIEHUS, (QOPMUPOBAHUIO YMEHHMM pacrlo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaronecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKeCTBa ¥ JIOTHKA)» BKIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKO-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIPHOM MaTEeMAaTHKHU
U TIpe[yiaraloT HambOojiee YHUBEPCAIBHBIA SI3BIK, OOBEIMHSIONINN BCE pa3ieibl
MaTeMaTHKd # €€ TPWIOKCHH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTHYECKHE
JTUCIUIUIMHBL W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MAaTeMaTUKH W WCIOJB30BaTh €r0 IS BBIPAKCHHSI CBOMX MBICIICH.
JpyruM BaXHBIM TPU3HAKOM MAaTEeMaTUKA KaK HayKd CIeJyeT TpU3HAThH
CBOMCTBEHHYIO € CTPOTOCTh OOOCHOBaHHMIA U CJICIOBAaHUEC ONPEICIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMH
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
0Oy4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUS.

B yueObHOM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJIEITMPOBAHUS, KOTOpPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara ajiredopbl H
MaTEMaTUYECKOr0 aHalin3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa3eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y49eOHOTO Kypca IIMPOKO HCITONB3YETCs I perieHus MPUKIaIHBIX 3amad. [Ipu
pElIEHUN  peabHbIX  NPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOAATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe M  KOHKPETU3UPOBATh  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCe U3yUEHUS BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTUYECKOTO aHaTTU3a.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOILICHTHI,
OceckoHeuHble Tnepuoanyeckue npodu. [IpumeHeHune apoOeit U IPOLCHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaTbHOM KU3HU.

JlelictBuTenpHble  yucia. PanuoHalbHBIE W UPpPALMOHAIIBHBIE YHCIA.
ApudmMernueckue  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmxEéHHBIC BBIYMCICHUS, TTPAaBUIIa
OKpYTJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BEIUYMCICHUH.

Crenenpr C 1ensIM HokazareneMmM. buHom Hpiotona. HMcnosib3oBaHue
noAXosAIEend (GOpMbI 3alMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTYpaabHON CTEIICHH M €T0 CBOWCTRA.

CreneHb ¢ palMOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapupma. J[leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO aprymMeHTa. ApPKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrouieHs!I ¢ 11e1bIMU KO3(PPUIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUH, COACPIKAIIMX CTETICHN U KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHBIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUH. OcHOBHBIC METO/IbI perieHus

Jorapu(PMUYECKUX YPaBHCHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUroHoMEeTpUYECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUl. OnpenenuTens MaTpUIlbl 2X2, ero FTEOMETPUYECKUI CMBICT U CBOMCTBA,
BBIYKCIICHHE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs JJI1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PelleHne NpUKIAagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOAENH € TOMOIIBIO MaTPHIL
Y OIIPENCIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEANbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpruMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3aJa4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HAyKU U peaibHOU KU3HU.

DyHKUMH U TPaPUKH

Oynkuus, crnocoOsl 3amanus GyHKIUH. B3anMmHO o00paTHbIe (QYHKIHH.
Komnosumus ¢ynkuuit. I'padux QyHkmmn. DiaemeHTapHBbIe MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6usacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gyukumu. Hymu Qyskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHBIe (pyHKUUU. [lepuoanueckue
¢byukiuu. [IpoMexxyTku MOHOTOHHOCTU (GYHKIIMU. MakCUMyMbl U MUHHUMYMBbI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (PYHKIUU. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(PUKOB.

CrenenHast pyHKIMS ¢ HATypajdbHBIM U II€JIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpavik KOpHs n-0i CTENEHU KaK (yHKIMUHA OOpaTHOM CTENEHU
C HATypaJIbHBbIM MOKA3aTEJEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIIeHUs YpaBHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX MPOLECCAX U SBICHUSX.
['paduiku peasnbHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKOro aHajimsa

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIUH. MOHOTOHHBIE U OTPaHUYEHHbBIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MalbIX.

Apudmerrueckas U reoMeTpuuecKas nporpeccuu. beckoneuHo yobiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYecKon
MPOrpeCcCru. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucno €. @opmyiia CI0KHBIX
NpoLEeHTOB. Mcrnonb30BaHWE MPOTrpeccUuy JUIsl PELIEHUs pealbHbIX —3a1ay
MPUKIIATHOTO XapakTepa.



HemnpepriBHbIle (GyHKIIMM W WX CBOMCTBA. TOukw paspbiBa. ACHUMIITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeNbHOU K rpauKy QyHKIUU.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJICHUM, NPU PEIICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMAaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yuces, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, anropurmMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

Kommnekcuble uucia. Anredpandeckas U TpPUTOHOMETpUYEcKas (POpPMBbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN 1JIs PEIICHHS] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PelieHne TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAIIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHbBIX U JOTapU(PMUYECKUX YPABHEHUIA.

YpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3a]a4 1 33/1a4 U3 Pa3IMuHbIX 00JacTell HAYKU U PeasbHOM KU3HH, UHTEPIPETAIUs
MOJIyYEHHBIX PE3YyJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHCHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a]1a4 C TapaMETPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMpPHU PEUICHUHM 3aJad U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (PYHKIIMM HA MOHOTOHHOCTb U
sKkcTpeMyMmbl. HaxoxaeHre HanboabIIero 1 HAMMEHbILIEr0 3HaYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

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

WuTerpan. ['eomeTpuyeckuil cMbICI HHTErpasia. Berauciienne onpenenéHHoro
uHTerpana no gopmyne Herotona-Jleionuna.

[TpumeHeHne MHTErpaja s HaXOXKJIEHUS IUIOIIafel MIockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C MOMOLIBI0 U depeHIaTIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPECTABICHUE O MATEMAaTHUECKIX
OCHOBaX (PYHKIIMOHMpPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUN, MPOLEAYP
IpaXIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HaykKaX, TEXHOJOTrusX, cdepax
HSKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHUE JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELUICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM Pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/I0POBBIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUM U
OTIIbIXa, PEryispHas (u3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN A€STEIbHOCTHIO;

6) Tpy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaMm  NPOodEeCCUOHAIBHOM  JICSITEIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeann3oBbBIBATH COOCTBEHHBIC JKHU3HEHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIO0ABHOTO XapaKTepa dKOJOTUUECKHUX MPOOIIeM, OpUCHTAITHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUIS pa3BUTHUS IMBUIM3AIIMM, OBJIaJICHUE SI3bIKOM MaTEMAaTUKU U MAaTEeMaTUYECKOU
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBIABJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUUYECKHUX
OOBEKTOB, TIOHSTUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYJIHPOBAThH
OTpeieJICHUs TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(pUKaIuy,
OCHOBAHUS JIJIsI 000OIIEHUS M CpaBHEHHUSI, KpUTESPUHU IIPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKICHHIX, MpeajiaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYMN;

JieJIaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbl€ U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOSATEIIHLHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBaTe/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI MO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, HUCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTH
IOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJINOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nndopmanueii:

BBISBJIATH JeQUUUTHl MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUYHBIX BUAOB U (PopM
IpEICTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WUTIOCTPUPOBATH TpaUuECcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHS IO XOJIy PEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJTYyYECHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAae€MOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTAlUN U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIBHbIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIe MOTYT BOSHUKHYTh IIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI pPe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JlIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM pabOThI, pacHpenessTh
BU/IBI pabOT, IOrOBapUBATHCS, 00CYX AATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI K KOOPJAUHUPOBATH
CBOM JIEUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM  yYaCTHUKAMU
B3aMOJIEUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce oOydyarOIIMICA TOJYYUT CIECAYIOIINE
MPEAMETHBIC PE3YJIbTAThl TI0 OTACJIBHBIM TeMaM paboyeill mporpaMmbl yueOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucsia v BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBATH MOHATUSMH: paAIMOHATBLHOE YHUCJIO0, OCCKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPANHOHATLHOE YHCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JIPpOOM W TPOLEHTHI JUIsl DPEIICHUS TPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH NMPUOTUKEHHBIC BEIYUCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJbTaTa BEIYUCICHUM;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEIbIM IOKa3aTelleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3alKCU JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, JACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAH['€HC, KOTAHIEHC
YHMCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUIMH: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YMCIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIMYHbIE METOAbl PEIICHHS palUOHAIBHBIX MU JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPAaBEHCTB;

cBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH € UEIbIMHA KO3 PUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKOM, Teopemy be3y m teopemy Buera mis
penieHus 3a1ay;

CBOOOJIHO ONEpUpOBaTh MOHATUSMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
UCIIOJI30BaTh CBOMCTBA ONpeenuTeNs 2 X 2 sl BBIYUCICHUS €ro 3HAYeHHs,
OPUMEHATh ONPEAEIUTENI JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYallUH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IIOMOINBIO MaTpPUIl W OIPEAEIIHTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM € KOPHSIMHU Il MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCITI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jgorapu(MUYECKUX BBIPAKEHMUI;

CcBOOOJIHO ONEpUPOBATh MOHATUAMU: HppalOHATIbHBIC, MOKa3aTelIbHbIE U
JorapupMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NIEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHIA;

CBOOOJHO ONEpPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBHUIO 3a/adyd, HCCIEN0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMmmo3umus GyHKuud, rpaduk GyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTPeoOpa3oBanus rpaduKoB (PyHKIINIA;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: 00JACTh ONPEIEICHUS U MHOKECTBO
3HaYeHUN PYHKUINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIIMH,
NepUOINYECKUe (PYHKIIMHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJiblIee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHBIM U
HeabIM TOKa3zareneM, Ipapuk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U ILEJIBIM
nokasaresieM, rpaQuk KOpHsS N-Oi CTENEeHW KaK (DYHKIIMM OOpaTHOM CTENEeHu c
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JMHEWHAas, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTApPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUI;

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

UCIIOJIb30BaTh rpapuku (YHKIMA JJI1  MCCIENOBAaHMA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJlay U3 APYrHuX yYEOHBIX MPEIMETOB U PEaIbHON
KHU3HU, BBIpAXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Hauaja maTeMaTH4ecKOro aHAJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas M TIeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yObIBaroIasi reoMeTpruiecKas nporpeccusi, TMHEHHBIN U
HKCIMOHEHLIUATIBHBINA POCT, (POpMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IPOrPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIO0BATENBLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajin3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH OHATUSAMU: HEMPEPHIBHBIE PYHKIIMHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMOTOTHI rpaduka QyHKINH;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJIS PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUHU, KacaTenbHas K rpaduky GyHKIUN;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MTPOU3BEACHUS, YaCTHOTO M KOMIIO3UIIUU
IByX (YHKIUH, 3HATh IPOU3BOIHBIC AJIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOJHON IJis
pelieHus 3aad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMNEpHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX yU4EeOHBIX MPEAMETOB;

cBOOOJHO OMNEpPHPOBaATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIHCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOydyenus B 11 kjacce oOy4aromuics TOJYYUT CIEIYIOLTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIBHBIM TeMaM paboueil mporpamMmbsl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTCHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U IIEJIbIX YHCEJI, UCTIOJb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK nHarypanbHBIX 4yucen I pemieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

CBOOOMIHO OMEpUpOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CcBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO UM MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YWCIa B anreOpandeckol u
TPUTOHOMETPHUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIC, MMOKa3aTebHBIE U
jJorapuMUYECKHe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHJIbHBIX TIEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpPHEW TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYIBI [T PEMICHUS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIlMOHATIBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHCHUN U HEPABCHCTB;

pearb palvOHaJIbHbIE, UppaloHalbHBbIE, MOKa3aTeJbHBIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coJiepKalle MOAYJIU U MapaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a/1a4 C MapaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPDAKECHUS, YPAaBHEHMUS, HEPABEHCTBA U HMX CHCTEMBbI MO YCIOBUIO 3a/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MMOJYUYCHHBIN pe3yJbTart.

DOyHKUMHA U TpapuKu:

CTpOUTh TpadUKH KOMIO3UIIMK (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU JIBYX (DYHKIIHIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIMHATHOU
MJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATH TMOHIATHAMHU: TpPaPUKU TPUTOHOMETPUUECKUX
dynxmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS pPeabHbIX
MPOLIECCOB.

Havana maTeMaTH4ecKOro aHajm3a:

WCIIOJI30BATh MPOU3BOIHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTh
U SKCTPEMYMBI;

HaxOoJUTh HAMOOJIbIlIee U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMHA HETIPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MNPOU3BOJAHYIO IS HAXOXKACHUS HAWJIY4IlEero pEuieHus B
MPUKIIAJIHBIX, B TOM YHCJIE COLMAIbHO-PKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHUs
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;



cBOOOJIHO OMEpUpOBaTh TMOHATUSIMHU: [EpPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOPAa3HBIC AIEMEHTAPHBIX (YHKUMHA M BBIYHUCIATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHIaIbHbIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO YacoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI KonrpoJjbHubie
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
MHOKeCTBO IeHCTBUTEIHHBIX YUCEIL. http://school-collection.edu.ru/ bubmuorexa IJOK
1 MHorounensl. PanioHanbHble ypaBHEHHUS U 24 1 https://m.edsoo.ru/
HepaBeHCTBa. CHCTEMbI TMHEHHBIX YPaBHEHUI http:/festival. september.ru/articles/
Dynkian 1 rpadmii. CTernenas GyHKIIs ¢ http://school-collection.edu.ru/ bubanoreka IJOK
2 ITEIM [OKAZATONEM 12 1 https://m.edsoo.ru/
e . http://festival.lseptember.ru/articles/
N N http://school-collection.edu.ru/ bubmroreka I{OK
ApudmeTnieckuii KOpeHb N-Oi CTETICHH.
3 o0 alHOHATLHEL - 15 1 https://m.edsoo.ru/
ppatio ©yp c http://festival. lseptember.ru/articles/
http://school-collection.edu.ru/ bubnuortexa [JOK
[TokazarenpHas pynkuus. [lokazareapHbie
4 ABHeHIS 10 1 https://m.edsoo.ru/
M http://festival. lseptember.ru/articles/
http://school-collection.edu.ru/ bubnnoreka IJOK
Jlorapudmuueckas GyHKUIUS.
5 JorapudMuecKHe ypaHeHs 18 1 https://m.edsoo.ru/
P M http://festival.lseptember.ru/articles/
http://school-collection.edu.ru/ bubanoreka IJOK
TpuronomeTpuuecKkne BEIpAXKEHUS U
6 ABHCHIS 22 1 https://m.edsoo.ru/
yp http://festival.1september.ru/articles/
http://school-collection.edu.ru/ bubmuorexa [JOK
7 [TocnenoBarenbHOCTH U IPOTPECCUU 10 1 https://m.edsoo.ru/

http://festival.1september.ru/articles/




8 HenpepsiBable pynknuu. [IponsBoanas

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs
3HAHUMN

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

20

136

10

http://school-collection.edu.ru/ bubanoreka IJOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

http://school-collection.edu.ru/ bubanoreka IJOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/




11 KJIACC

No HaumeHoBaHue pa3iesioB U TeM

KoaudecTBO 4acoB

JyiekTpoHHbIEe (HU(pPOBBIE) 00pa3oBaTeIbHbIE

I[TPOTPAMME

KonTposabHbie
n/n MPOrpamMMbI Bceero pecypcbl
padoThI
UccnenoBanune GpyHKIMIA ¢ TOMOIIbIO ” | http://school-collection.edu.ru/ bubmuoreka [JOK
MPOU3BOIHOMN https://m.edsoo.ru/ http://festival.1september.ru/articles/
> 3 CN SO —— 12 1 http://school-collection.edu.ru/ budaunoreka [JOK
p P P https://m.edsoo.ru/ http://festival.1september.ru/articles/
3 I'padmku TPUTOHOMETPHUECKUX (PYHKITHIA. 14 | http://school-collection.edu.ru/ bubmuoreka [JOK
TpuroHoMeTpruUeCcKHe HEPABEHCTBA https://m.edsoo.ru/ http://festival.1september.ru/articles/
4 HppaunoHanbHble, IOKa3aTEIbHbIE U 24 | http://school-collection.edu.ru/ bubnmuoreka LJOK
norapupMHUECKUE HEPABEHCTBA https://m.edsoo.ru/ http://festival.1september.ru/articles/
5 KoMILICKCHLE Ticia 10 | http://school-collection.edu.ru/ budmuoreka [JOK
https://m.edsoo.ru/ http://festival.lseptember.ru/articles/
6 Harvhatbibie 1 Hedble Tici 10 | http://school-collection.edu.ru/ budmuoreka [JOK
yp 1 https://m.edsoo.ru/ http://festival.lseptember.ru/articles/
CucTeMsl pallMOHAIIBHBIX, )
7 T ——— 12 | http://school-collection.edu.ru/ budmuoreka [JOK
ppall = https://m.edsoo.ru/ http://festival.lseptember.ru/articles/
Jorapu(PMUIECKUX YpaBHEHUN
3 30441 © HADAMETPAMI 16 1 http://school-collection.edu.ru/ bubmuoreka I[IOK
8 P P https://m.edsoo.ru/ http://festival.lseptember.ru/articles/
9 IToBTOopenue, 00001IEHNE, CUCTEMATH3AIIS 16 ) http://school-collection.edu.ru/ bubmmoreka LJOK
3HAHUH https://m.edsoo.ru/ http://festival.lseptember.ru/articles/
OBIIEE KOJIMYECTBO YACOB I10 136 10



IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
JJleKTPOHHBbIE HU(PPOBLIE 00pa3oBaTebLHbIE
Jrj;_)n Tema ypoka KoimmuectBo PeCypert
4acoB
1 MHOXecTBO, Onepanuu HajJ MHOKECTBAMH U UX CBOMCTBA 1 http://school—collection.edu.r1.1/ bubmorexa HOK,
https://m.edsoo.ru/ http://festival.1september.ru/articles/
2 Huarpammel Ditnepa-Benna 1
3 [IpumeHeHne TEOpETHKO-MHOXKECTBEHHOIO anmnapara JJist |
pelIeHus 3a1a4
4 PanmonansHbie yncia. OOBIKHOBEHHBIC U JISCATUYHBIC 1 http://school-collection.edu.ru/ budmmoreka [JOK
JpoOu, MPOLEHTHI, 0ECKOHEUHbIE EPUOINIYECKHUE APOOH https://m.edsoo.ru/ http://festival.1september.ru/articles/
5 Panmonaneubie uncna. OOBIKHOBEHHBIC U JIECATUYHBIC 1
JpoOH, TPOLIEHTHI, 0ECKOHEUHBIE TIEPUOIUIECKUE TPOOH
6 [Ipumenenne qpo6ei ¥ IPOIEHTOB ISl PEIICHUS 1 http://school-collection.edu.ru/ bubmmoreka I[IOK
MPUKIaJIHBIX 33034 https://m.edsoo.ru/ http://festival.1september.ru/articles/
7 [Ipumenenue apoOeit U MPOIEHTOB I PELICHUS |

MPUKJIAJHBIX 3a7a4




JleicTBuTenbHBIC YKclia. PanimonanbHbIC U

http://school-collection.edu.ru/ budmuoreka [JOK

8 . .
HppanoHaIbHbIC YHCTIa https://m.edsoo.ru/ http://festival.1september.ru/articles/
9 ApudmeTnueckre onepanuu ¢ 1eHCTBUTEIbHBIMU
YUCIaAMHU
10 Mopynp JEMCTBUTEIBHOTO YHCIIA U €r0 CBOKWCTBA
1 [TpuOnmkEHHBIE BBIYMCICHUS, IPABUJIa OKPYTIICHHUS,
MIPUKUJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUM
12 0 . http://school-collection.edu.ru/ bubmuoreka [JOK
CHOBHBIE METO/Ibl PEUICHUS LIETbIX YPABHEHUI . .
ABLP 1 M https://m.edsoo.ru/ http://festival.lseptember.ru/articles/
13 OcCHOBHBIE METO/IbI PELLIEHUS APOOHO-PALIMOHATIBHBIX
YpaBHEHUU
14 OCHOBHBIE METO/IbI PEIICHUS LIETBIX U IPOOHO-
panMOHaIbHBIX HEPABEHCTB
s MHorousIeHbl OT OJTHOM epeMeHHOu. Jlenenue http://school-collection.edu.ru/ bubaunoreka [JOK
MHOT'O4WIEHA Ha MHOT'O4JIEH C OcTaTKOM. Teopema besy https://m.edsoo.ru/ http://festival.1september.ru/articles/
16 MHorouseHsl ¢ 1eiasiMu ko3 dunuentamu. Teopema
Buera
17 Pemenue cucrem nuHelHHbIX ypaBHeHHH. Crioco6 http://school-collection.edu.ru/ bubnuorexa [JOK
MOJICTAHOBKH. https://m.edsoo.ru/ http://festival.lseptember.ru/articles/
13 Pemenue cucrem nuHelHbIX ypaBHeHUH. Crioco0
cnoxenus. ['padpuueckuit meto.
Marpuia cucTeMbl JINHEWHBIX YPAaBHEHHM. .
19 OIIPe TeIHTEN MATPHIE! 2X2, €I TeOMETPHIeCKHi http://school-collection.edu.ru/ bubmmoreka I[IOK
P . p ’ p https://m.edsoo.ru/ http://festival.lseptember.ru/articles/
CMBICJT U CBOMCTBA; BEIUMCIICHHUE €r0 3HAYCHUS
20 Onpenenurens MaTpuLbl 2X2, €ro reOMETpUYECKUN
CMBICJI U CBOMCTBA; BBIUMCIIEHUE €r0 3HAUCHUS
)1 [IpumeneHne onpenenuTes AJsl PEIICHHS] CUCTEMBI http://school-collection.edu.ru/ budmroreka [JOK

JIMHEUHBIX YPAaBHEHUN

https://m.edsoo.ru/ http://festival.1september.ru/articles/




Pemrenne IMPUKIAJHBIX 3a4a4 C IOMOINBIKO CUCTEMBL

22 JIMHEHHBIX YPAaBHEHUN
3 Pemefme l'IpI/IKJ'IaI[HBIvX 3a/1a4 C MOMOUIbIO CUCTEMBbI
JIMHEWHBIX YPaBHEHUN
24 KontponbHas pabora: "PanuonanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBbl IMHEHHBIX YpaBHEHUN"
75 OyHKIM, crIoco0bl 3aganus GyHKIMH. B3aumuo http://school-collection.edu.ru/ bubmuoreka [IOK
oOparubie pyHkuuu. Komnosunus GpyHkunit https://m.edsoo.ru/ http://festival.1september.ru/articles/
26 ['paduk pyHkunu. daemMeHTapHble TIPeoOpazoBaHus
rpaduxoB QyHKINN
7 OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUCHUH (PYHKITUH.
Hymu @ynkun. [IpoMexxyTku 3HaK MOCTOSTHCTBA
73 Yérupie u HeuéTHbIe pyHkuuu. [lepuoanueckue
¢ynkuuu. [IpoMexxyTku MOHOTOHHOCTH (DYHKIIUH
29 MaxkcumyMbl 1 MUHUMYMBI pyHKIIMH. HanOomnbiee u
HalMEHbIIIee 3HaueHUe (PYHKIMH HA IPOMEXYTKE
30 Jluneitnas u kBagpaTuuHas QyHKIUU. DJIEMEHTapHOE
uccienoBanue U rpadpuku QyHKIUH
31 Jpob6Ho-nunelinas GyHKIus. DIeMeHTapHOoe http://school-collection.edu.ru/ bubmuoteka [IOK
uccienoBanue U rpaduk GyHKIuu https://m.edsoo.ru/ http://festival.1september.ru/articles/
1 DeMEeHTapHOEe HCCIIeIOBaHUE U ITOCTPOEHHE I'padUKOB
byHKIMI
33 Crerens ¢ nemsiv mokasarenen. Buom HeioTora http://school-collection.edu.rl'l/ bubmmoreka HOK
https://m.edsoo.ru/ http://festival.1september.ru/articles/
34 Crenens ¢ nenbM nokasareneM. buaom HeroTona
35 CrenenHast GyHKIHNS C HATypaJTbHBIM U LIETBIM

nokasaresneM. E€ cBoiicTBa u rpaduk




Kontponbnas padota: "Crenennas pynkuus. E¢

36 .
cBoiicTBa 1 rpapuk"
37 Apudmerndeckuii KOpeHb HATypaIbHON CTETICHH B €T0 http://school-collection.edu.ru/ bubmmoreka [JOK
CBOIICTBa https://m.edsoo.ru/ http://festival.1september.ru/articles/
33 [IpeobpazoBanust YMCIOBBIX BBIPAKEHUH, COJIEPIKAIIUX
CTETICHU
39 BhiHECCHHE MHOKHTENI H3-TIOJ 3HAKa KODHS http://school—collection.edu.rl.l/ bubnuoreka HOK
https://m.edsoo.ru/ http://festival.1september.ru/articles/
40 Brecenne MHOXKUTEIA 110 3HAK KOPHS
41 Coxkparienue apo0eid, CoiepKaux paIuKabl
42 TTpeoBpasoBaHIe HPPALHOHATHHbIX BbIpaKCHH http://school—collection.edu.rl.l/ bubnuoTeka HOK
https://m.edsoo.ru/ http://festival.lseptember.ru/articles/
43 WppaunoHaibHble YpaBHEHUS
m O06nacTh 1O0MyCTUMBIX 3HAYEHUH HPPAIIMOHAIBHOTO
YpaBHEHUSA
45 OCHOBHBIE METO/IbI PEIICHUS] UPPAITHOHATBHBIX http://school-collection.edu.ru/ bubmmoreka [IOK
ypaBHEHUU https://m.edsoo.ru/ http://festival.1september.ru/articles/
46 AJTOPUTM pELIeHHS UPPALMOHAIBHBIX YPAaBHEHUI
47 Pemenue nppanroHanbHbIX YpaBHEHHI
48 Pemienne nppamoHaibHBIX YpaBHEHUM
49 CgoiicTBa 1 rpaduK KOPHS N-0i CTETIEHU KaK (PyHKITUN http://school-collection.edu.ru/ bubmmorteka [JOK
00paTHOM CTETeH! ¢ HaTypaJbHBIM MTOKa3aTeIeM https://m.edsoo.ru/ http://festival.1september.ru/articles/
50 [ToBTOpenwue mo Teme «ApupMeTHIECKUN KOPEHb N-01
creneHu. MppanroHanbHbIe YpaBHEHUS
51 KonTtponbHas padora: "CBoiicTBa 1 rpaguk KOpHs n-oi

crenenu. MppannonanbHele ypaBHeHUS"




http://school-collection.edu.ru/ budmuoreka [JOK

52 Crenens ¢ palluOHATBHBIM IOKa3aTeIeM U €€ CBOMCTBA 1 ) .
https://m.edsoo.ru/ http://festival.1september.ru/articles/
53 [Noxa3zaTtenpHast GyHKIM, €€ cBOiicTBa U rpaduk 1
54 HCHOHBBO?&HHC rpaduka GyHKIUH IJIs PEIICHHS |
ypaBHEHUH
55 [loka3zarenbHble ypaBHEHUS 1
56 OCHOBHBIE METO/IbI PELLICHUS] I0KA3aTEIbHbIX YPAaBHEHUN 1
57 [IpuBenenne o0enx yacTeil ypaBHEHHS K OJTHOMY |
OCHOBAHMIO
53 BhiHecenne oBIIero MHOKHTEN 32 CKOGKY | http://school—collection.edu.rl.l/ Bbubanoreka HOK
https://m.edsoo.ru/ http://festival.1september.ru/articles/
59 Merton 3aMeHbI IEPEMEHHOM B MOKa3aTeIbHbIX |
YpaBHEHUAX
60 MeTo/1 MOYIEHHOTO JIeTICHUs 1
61 KonTposabnas pabora: "[lokazarenbHast GyHKIMS. |
[TokazarenbHble ypaBHEHUS"
62 Jorapudm uncna. CBoiicTsa orapHpma | http://school—collection.edu.rl.l/ Bubanoreka HOK
https://m.edsoo.ru/ http://festival.1september.ru/articles/
63 CaoiicTBa siorapudma 1
64 Hecaruunble g0rapugmbl 1
65 Harypanbnsle norapudmel 1
66 [IpeoOpazoBanue BEIpAXKEHUA, COAECPIKAIMX JIOTApU(MBI 1
67 Torapudmuyeckas dyHKis, e croficTsa 1 rpadx 1 http://school-collection.edu.rl'l/ bubmmoreka HOK
https://m.edsoo.ru/ http://festival.1september.ru/articles/
68 Hcnonp3oBanue rpaduka GyHKIUHU A peIICHUS 1

ypaBHEHUI




OYHKIHOHATBHO-TpadUIECKUI METO/1 pellIeHuUs

69 .
ypaBHEHUU
70 JorapudmiecKue ypasHeHus http://school-collection.edu.rg/ bubnuoreka LIOK
https://m.edsoo.ru/ http://festival.1september.ru/articles/
71 PaBHocnm:Hme MePEXOIbl B PEIICHUH JIOTApUPMUIECKUX
ypaBHEHUH
72 Pemenue ypaBHEHHI 11O ONIPEICIICHUTO JIorapudma
73 MeToj MOTEeHIUPOBAHUS
74 MeTox BBeICHUS HOBOH HEpEMEHHOM http://school—collection.edu.r1.1/ bubnuoreka HOK
https://m.edsoo.ru/ http://festival.lseptember.ru/articles/
75 Merton norapudmMupoBaHus
76 [Iepexon kK HOBOMY OCHOBaHUIO
77 Pemienune norapupMuueckux ypaBHeHHH
73 [ToBTOpenue no teme «Jlorapudm uncia. CroiicTBa
norapugma. JlorapupmMuueckue ypaBHEHHUSI
79 Konrtponbnas pabora: "Jlorapudpmuueckast GyHKIHSL.
Jlorapudmuueckue ypaBHeHus"
30 CHHYC, KOCHHYC YHCTIOBOrO apryMeHTa http://school—collection.edu.rl.l/ Bubanoreka HOK
https://m.edsoo.ru/ http://festival.lseptember.ru/articles/
81 TaHTreHC ¥ KOTaHT€HC YUCIIOBOIO apryMeHTa
2 ApKCHUHYC, apKKOCHUHYC U apKTAHT€HC YHCIOBOTO
aprymeHTa
23 TpuronomeTpuueckasi OKpYKHOCTb, ONPEICICHHE
TPUTOHOMETPHUECKUX (PYHKIIMIA YUCIOBOTO apryMeHTa
84 OCHOBHBIE TPUTOHOMETPUUYECKHE TOKIECTBA
85 ®DopMyIbl JBOWHOTO yTia




http://school-collection.edu.ru/ budmuoreka [JOK

86 OpMYJIBI HOHIDKEHI CTETICHIL ! https://m.edsoo.ru/ http://festival.1september.ru/articles/
87 ®opMyIIbl TOJIOBUHHOTO YTJIa 1
88 ®opmyJibl CYMMbI apT'yMEHTOB 1
89 DopmyIibl CyMMBI PYHKIIUI 1
90 L w— 1 http://school-collection.edu.r1.1/ bubnuoreka LIOK
https://m.edsoo.ru/ http://festival.lseptember.ru/articles/
01 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKESHUMN C |
MOMOIIbIO (hOpMyIT
92 Pemenue ypaBHeHust cosx = a 1
93 Pemenune ypaBHeHus sinx = a 1
04 PellieHHe ypaBHeHHi (gx = a, clgx = a 1 http://school—collection.edu.rl.l/ Bbubanoreka HOK
https://m.edsoo.ru/ http://festival.lseptember.ru/articles/
95 MeTton 3aMeHbI IEPEMEHHOMN 1
96 VYpaBHeHUs1, CBOIAIINECS K KBaIPaTHBIM YpaBHEHUSIM 1
97 Meron pa3iioKeHUs Ha MHOKUTEIN 1
98 OnHOpOIHBIE TPUTOHOMETPUUYECKUE YPAaBHEHUS 1
99 Pemienne TpuroHoMeTpUUECKUX YpaBHEHUN 1
100 IToBTOpenue no teme «TpUroHOMETpHUUECKHE |
BbIpaKEeHUsI. TpUTOHOMETPUYECKUE YPABHEHUS»
101 KonTponbhas pabota: "Tpuronomerpuyeckue 1
BBIPAXKEHUS U TPUTOHOMETPUYECKHUE YPABHEHUA"
102 [TocienoBaTenbHOCTH, CLIOCOOBI 3aJaHUS 1 http://school-collection.edu.ru/ budmroreka [JOK
ocJen0BaTeIILHOCTEN https://m.edsoo.ru/ http://festival.1september.ru/articles/
103 Meto MaTeMaTHYE€CKON MHTYKIIMU 1
104 MOHOTOHHBIE U OTPAaHUYECHHBIE [TOCJIEI0BATEILHOCTH 1
105 Apudmerrdeckas 1 TeOMETpUIECKask TPOTPECCUU 1




106 beckoHeuHo yObIBarOIIasi TeOMETPUYECKast TPOTPECCHUs 1
107 CymMma 6eckoHEeuHO yOBIBarOIIEi reOMeTpUIeCKOi 1
IPOrPECCUU
108 JIMHENHBIN U YKCIOHEHUMAIbHBINA pocT. Yucio e 1
109 dopMyia CI0KHBIX TPOLIEHTOB 1
110 Hcnonp30BaHne Mporpeccuu Ais peleHus pealbHbIX |
3a/1a4 MPUKJIAJAHOTO XapakTepa
11 KoHnTtposnbHas padora: "[locnenoBareabHOCTH U |
nporpeccun”
112 HenpepriBable GyHKIINHN 1 UX cBolicTBa. Touka pa3pbiBa 1 http://school—collection.edu.rl.l/ bubmorexa HOK.
https://m.edsoo.ru/ http://festival.lseptember.ru/articles/
13 AcumnTotsl rpadukoB ¢pyHkiuil. CBoiicTBa pyHKINN |
HEIPEPHIBHBIX HA OTPE3KE
114 Meroa MHTEPBAJIOB JUIsl pELIEHUS] HEPABEHCTB 1
115 [TpuMeHeHMEe CBOMCTB HEMTPEPBIBHBIX (DYHKLUH JUIs |
peleHus 3a1ad
116 Ornipenenenne, reOMETPUUECKUN B PU3NUECKHUN CMBICT | http://school-collection.edu.ru/ bubmuorexa [JOK
MIPOU3BOJHOMN https://m.edsoo.ru/ http://festival.1september.ru/articles/
117 [lepBas u BTOpast Npou3BOAHBIE PYHKIIMH 1
118 ANTOpPUTM HaXOXACHUS TPOU3BOTHON 1
119 DopMyb addepenposanms 1 http://school-collection.edu.rl'l/ bubmmoreka HOK
https://m.edsoo.ru/ http://festival.1september.ru/articles/
120 [TpousBoHas CTeNeHHON PyHKIMU 1
121 [Ipou3BoaHbIE AIIEMEHTAPHBIX (DYHKIIUN 1
122 Ornpenenenne, reOMETPUYECKHUI CMBICT IPOU3BOAHON 1
123 Onpenenenue, GU3NIECKUN CMBICT IIPOU3BOJHOM 1




http://school-collection.edu.ru/ budmuoreka [JOK

124 Berauenente pousBoMHbIX SIEMCHTAPHBIX (pYHKIMH ! https://m.edsoo.ru/ http://festival.1september.ru/articles/

125 [IpousBoaHas cymmbl GyHKIUN 1

126 [TpousBoanas npousBeaeHus: GyHKINI U YACTHOTO |
byHKIHHA

127 [Ipou3sBoaHast KOMIO3UIMU (HYHKIIUN 1

128 [ToHsiTHE M BBIYKCIIEHHUE MPOU3BOIHOM N-TO MOPsIKA 1

129 JuddepenumrpoBanue cIoxKHON GYHKINU 1

130 YpaBHeHHEe KacaTeabHOU K rpaduky GyHKINUN 1

131 KonTtponpHast padora: "HenpepsiBHbIC PyHKINH. |
[IpousBognas"

132 [ToBTOpEeHUe, 06001ICHNE, CHCTEMATU3AINS 3HAHUN |
"VpaBHenus"

133 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: !
"OyHkuun"

134 Hroroas koHTpoabHas pabora 1

135 HToroBas KOHTpOJIbHAsA paboTa 1

136 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUM 1

OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136




11 KIIACC

Ne JJIeKTPOHHBIE HU(PPOBbIEC 00pa3oBaTeIbHbIE
Tema ypoka KoumnuectBo P unp P
n/n pecypcebl
4acoB
http://school-collection.edu.ru/ bu6mamoreka [IOK
1 [ToBTopenue. ®opmynsl nuddepeHITUuPOBAHMS 1 https:/m.eds00.ru/
http://festival.lseptember.ru/articles/
2 [IpaBuna nuddepeHrpoBanus 1
3 [TpumeHeHne TPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIMIA 1
Ha MOHOTOHHOCTh
4 [TpumeHeHne TPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIMIA |
Ha SKCTPEMYMBI
5 DKcTpeMyMbl PYHKLIUU 1
6 Brruncnenue skctpeMyMoB (GyHKIUN 1
7 [IpumeneHne npou3BOTHOM ISl JOKA3aTEIbCTBA 1
TOXJIECTB U HEPABEHCTB
http://school-collection.edu.ru/ bubmmoreka [TOK
8 [Toctpoenue rpadukoB GpyHKIHIHA 1 hﬁp&ﬂnmédsoomu/ ‘
http://festival.1september.ru/articles/
9 UccnenoBanue GyHKIMH U TOCTPOCHHE rpaduka 1
byHKIIR
10 CBs3b Mexy rpadukoM QyHKIMH U TpapuKoM eé |

MIPOU3BOIHOMN




HaXO)K,IleHI/IC HauOOJIBIIEr0 1 HAMMEHBIIETO 3HAUYECHH

11 .
HenpepbIBHON (YHKLIUU HA OTPE3KE
12 3amaun Ha OTHICKAHME HAHOOJBIINX U HAMMEHBIIINX
3HAYEHUI BEIUYUH
13 Pemienue 3a1a4 Ha HaXOX/I€HUE HAUOOJIBIINX U
HaVMEHBIINX 3HAYCHUH
14 [TpumeHeHne TPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIMU
http://school-collection.edu.ru/ budmmoreka [TOK
L5 [IpuMeHeHHre TPOU3BOIHOMN /JIS1 HAXOXKICHUS https://m.edsoo.ru/
HauJIyqIero peienus B IPHKJIaIHBIX 3a7a49aX http://festival.1september.ru/articles/
16 [IpuMeHeHne MpOU3BOJHON B PEILICHUN 3a/1a4
[IpumeneHne npou3BOTHOM ISl HAXO0XKACHUS
17 HaWIY4ILEro peleHus s ONpeAeIeHUsI CKOPOCTH
npoiiecca, 3alaHHOro GopMyInoil uiau rpadgukom
[IpumeneHnne npou3BOTHOM ISl HAXO0KACHUS
18 HAWIYYILEero pemeHus A ONpeaeaeHUs] YCKOPEHUS
npoliecca, 3alaHHOTro GOpMyIIoi UK rpadpukom
19 Komnozunus GyHkiuit
20 I'eomeTprueckue oOpa3sl ypaBHEHNUH HA KOOPAUHATHOM
MJI0CKOCTH
o1 I'eomerpuueckue oOpa3bl HEPABEHCTB HAa KOOPIMHATHOM
MJI0CKOCTH
” Konrponsnas pabora: "HccnenoBanue GyHKIHA ¢

MOMOIIIbIO TPOU3BOAHON"



23 [TepBooOpaznas
24 OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX
25 [TepBooOpasHbIe AeMEHTAPHBIX (YHKIIHHA
http://school-collection.edu.ru/ budimoreka IIOK
26 [IpaBuiia HaxOX/A€HUS IEPBOOOPA3HBIX htps:// m.fedsoo.r u/ .
http://festival.1september.ru/articles/

27 Huterpan. ['eomeTpudeckuii CMbIC HHTErpasia
)3 Beruucnienue onpenenéHHOro HHTErpasia mno gpopmyine

Herotona-Jleitbnuma
29 [IpumeHneHne nHTErpana 1 HaXoXKACHUs II0Ianen

IJIOCKUX (UTyp
30 [IpumeHneHnue nHTerpana g HaxoXAeHUs: 00bEMOB

Tre€OMETPUUYECKUX TET
31 ITpumeps! pemenunit uddepeHaaTbHbIX ypaBHEHUH

MatemaTtnueckoe MOJEIUPOBAaHUE PEATTbHBIX
32 MIPOLIECCOB C MOMOUIBIO AU(PepeHIINATBHBIX

YpaBHEHUU
33 IToBTropenue no teme «IlepBooOpazHas 1 HHTETpaI»
34 Konrtponsnas pabora: "[lepBooOpa3znas u unrerpain"
35 Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U

rpaduxu




36

CaoiicTBa U rpaguk QYHKIIUU Y = COSX

37 CaoiicTBa u rpaduk GyHKIUHU y = Sinx
38 I'paduxu Qynkmuit y = tgx, y = ctgx
http://school-collection.edu.ru/ budimoreka IIOK

39 PemreHne TpUroHOMETpUYECKUX YPAaBHEHUH C https://m.edsoo.ru/

MOMOIIBIO TPapHUKOB http://festival.1september.ru/articles/
40 OT60p KOpHEI TPUTOHOMETPHUUECKUX YPaBHEHHI C

MOMOIIbI0 Tpaduka
41 OT060p KOpHEH TPUTOHOMETPUYCCKHUX ypaBHECHUI

METOJIOM Iepedopa
42 OT00p KOpHEH TPUTOHOMETPUUYECKIX YPAaBHEHUH C

IIOMOLUIbIO0 TPUTOHOMETPUUYECKON OKPYKHOCTU
43 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHUH

JIBOMHBIM HEPABEHCTBOM
m OT60p KOpHEN TPUTOHOMETPUUYECKUX YPABHEHHH C

MTOMOLIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTU
45 Tpuronomerpruyeckue HEpaBeHCTBA
46 Meroasl pelieHre TPUrOoHOMETPUYECKUX HEPABEHCTB
47 Pemrenne TpuroHoMeTprUYECKUX HEPABEHCTB
43 KonTponpnas pabora: "['paduku TpUroHOMETpHUIECKIX

¢ynkuuit. Tpuronomerpuueckue HepaBeHCTBA"




49

HpOCTCﬁHIHC IIOKa3aTCJIbHBIC HCPABEHCTBA

CBCILCHI/IG IIOKa3aTCJIbHOIO HEPABCHCTBA K

50 .
pocTeiiemy
51 Meron BBeEHUS HOBOM IIEPEMEHHOU
52 Paznoxenre Ha MHOXXUTEIHN
53 CBezneHMe K paBHOCWIBHOW COBOKYITHOCTH
http://school-collection.edu.ru/ bubmmoreka [JOK
54 Mertoa panroHanu3anuu (3aMeHa MHOYKUTETICH ) https:// m.fedsoo.ru/ .
http://festival.1september.ru/articles/
55 I'padmyeckue MeToAbl peleHus MoKa3aTeIbHbIX
ypaBHEHU U HEPABEHCTB
56 [Ipocreiimue norapudmuyeckre HepaBeHCTBA
57 Jlorapudmudeckrne HepaBeHCTBA, CBOISIINECS K
MPOCTEUIIINM
58 MeTto/ 3aMeHBl IEPEMEHHOMN
http://school-collection.edu.ru/ bubmuoreka [JOK
palliOHAJIbHBIM http://festival.lseptember.ru/articles/
60 Jlorapudmuueckue HepaBeHCTBA, COJEPIKAIIIHE

NEPpECMCHHYIO B OCHOBAHUU J'IOl“apI/I(I)Ma




61

Mertoa nHTEpBaAIOB

I'padmueckuit MmeTos perieHus JorapuGpmMuUuecKux

62
YpPaBHEHUW U HEPABEHCTB
63 WpparmonanbHble HEpaBEHCTBA CTaHAAPTHOIO BHJ1A
http://school-collection.edu.ru/ bu6manoreka [IOK
64 Merton nepexoja K paBHOCHJIBHON CUCTEME https:/m.edsoo.ru/
http://festival.1september.ru/articles/
65 JIpoOHO-MppanroHaIbHBIE HEPAaBEHCTBA
66 Meron 3aMeHbI IEPEMEHHOM
67 HppaunoHaibHble HEPABEHCTBA CMEIIAHHOTO THIIA
68 UppatmonansHelie norapudMuueckie HEpaBeHCTBA
69 YMHOK€EHUE Ha CONPSIKEHHOE
70 MeTtoa nHTEpBaIOB
7 I'padmueckuit MeTos perieHns nppaluoHaTIbHbBIX
YpaBHEHUH U HEPABEHCTB
7 Kontponbnas padota: "UpparnmonaibHsie,
MoKa3aTeabHbIE U JIOTapu(pMUUECKe HepaBeHCTBa"
73 [ToHsITHE KOMIUIEKCHOTO YKCIIa
74 AnreOpanueckas (hopMa 3amucu KOMIUIEKCHOTO YHCIia




ApudmeTrrueckue onepanuu ¢ KOMIIEKCHBIMU

75
YHCclIaMu
http://school-collection.edu.ru/ budimoreka ITOK
76 ApudmMernieckre onepanuy ¢ KOMILIEKCHBIMH https://m.edsoo.ru/
"HHCIIaMHA http://festival.1september.ru/articles/
77 Tpuronomerpuyeckas ¢popma 3aluCH KOMILIEKCHOTO
qucna
78 N300pakeHne KOMIUIEKCHBIX YHCE Ha KOOPIWHATHOU
TJIOCKOCTH
79 ®opmyna Myaspa
80 KopHu n-oii crenenn n3 KOMIUIEKCHOTO YHCIIa
81 [TpruMeHeHHEe KOMITICKCHBIX YHCEN JTSl PEIICHUS
(bU3MYECKUX U TEOMETPUUECKUX 3a7a4
http://school-collection.edu.ru/ bubmuoreka [JOK
82 Kontponbnas padota: "KommiekcHsie yncna" https:// m.fadsoo.ru/ .
http://festival.1september.ru/articles/
83 HatypanbHble u 1ienble uncia
84 [Tpu3Hak qeMMMOCTH LEBIX YUCEI
85 [IpuMmeHeHne TPU3HAKOB IETUMOCTH IIENIBIX YHCEeT
26 [Mpumenenne HOJl u HOK st perenust 3anay B

OEJIbIX YUCIax




Brranciaenne ocTaTkoB 110 MOAYJIIO IJId PEIICHUA 3a1a4

87

B LIEJIBIX YUCIIAX
28 [IpumeHeHne 0CTaTKOB 110 MOAYJIIO JIsl PELEHUS 3a1a4

B I[EJIBIX YMCIIaX
89 Anroput™m EBKinaa
90 IIpumenenue anroput™ma EBximnia juist pemenus 3anad

B IIEJIBIX YMCIIaX
91 [ToBTOpenue no teme «HatypanbHbIe U LENbIE YUCTA»
92 KonTponbnas pabora: "Teopus nenbix yucen"

http://school-collection.edu.ru / bubmmoteka [JOK
93 CucTemMa U COBOKYITHOCT ypaBHEHMUIA https:// m.fedsoo.ru/ ‘
http://festival.1september.ru/articles/

94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS
95 OcCHOBHBIE METOBI PEUICHUS] CUCTEM PAIlMOHATBHBIX

YpaBHEHUU
96 OCHOBHBIE METOBI PELLIEHUS COBOKYITHOCTEN

paIoHaIbHBIX YPaBHEHHMA
97 OAHOpOIHBIE CUCTEMBI YpaBHEHUN
08 OCHOBHBIE METOJIBI PEIICHUS CUCTEM UPPAITHOHATEHBIX

ypaBHEHUH
99 OCHOBHBIE METOIbI PELIEHUSI COBOKYITHOCTEN

HMPPALMOHAIIBHBIX YPABHEHUN




OcCHOBHEBIE MCTOJBI pCHICHUS CUCTEM IMOKA3aTCIIbHBIX

100 .
ypaBHEHHH
101 OCHOBHBIE METO/bI PELLIEHUSI COBOKYITHOCTEN
[I0KA3aTENIbHBIX YPABHEHUM
102 OCHOBHBIE METO/IbI PELLIEHUS CUCTEM
Jorapu(pMHUUECKUX YpaBHEHUN
103 OCHOBHBIE METO/IbI PEILIEHUS] COBOKYITHOCTEH
Jorapu(pMHUUECKUX ypaBHEHUN
Koutposbas paGora: "CHCTeMbI PAIHOHATBHBIX, http://school-collection.edu.ru/ bubmmoreka [JOK
104 MppaIMOHATFHBIX MTOKA3aTeIbHBIX U JIOTapU(YMUIECKUX https://m.edsoo.ru/
ypaBHeHHii" http://festival.1september.ru/articles/
105 PaunonaneHble ypaBHEHHMS C MapaMeTpaMu
106 ParnmonansHble HEpaBEHCTBA C MapamMeTpaMu
107 PanmonaneHble cuCTEMBI C TapaMeTpaMu
108 HppaumoHaibHble ypaBHEHUS C TapaMETPAMHU
109 HppanmoHanbHbl HEPABEHCTBA € TapaMeTPaMHU
110 HppaumoHaibHble CUCTEMBI C ITapaMeTpaMu
111 ITokasaTenbHbIE ypaBHEHUS ¢ TapaMETPaMU
112 ITokasaTenbHbIE HEPABEHCTBA C IIApaMeTpaMu




http://school-collection.edu.ru/ bu6anoreka [IOK
https://m.edsoo.ru/

113 [TokazaTenbHbIE CUCTEMBI C ITApaMETPAMU : .
http://festival.1september.ru/articles/

114 Jlorapudmudeckue ypaBHEHHS C TapaMeTpaMu

115 Jlorapudmuueckue HepaBeHCTBA C TapaMeTPaMu

116 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu

117 Tpuronomerpuyeckue ypaBHeHHUs ¢ TapaMeTpamMu
http://school-collection.edu.ru/ budmmoreka [JOK

118 Tpuronomerpruyeckue HepaBeHCTBA C MapaMeTpaMu https:// m.fedsoo.ru/ ‘
http://festival.1september.ru/articles/

119 TpuronomeTpuyeckre CUCTEMBI ¢ TapaMETPAMHU

120 Kontponbnas padota: "3agauu ¢ mapamerpamu’

121 ApubdmeTrnieckre onepaluu ¢ 1eHCTBUTEIbHBIMU

YUCIaMHu

122 Pemenue npoOHO-pallMOHANBbHBIX YpaBHEHUN

123 DneMeHTapHOe UCCleIoOBaHNe U rpaUKU PyHKIIHMA
http://school-collection.edu.ru/ bubmuoteka [IOK

124 [Ipeobpa3oBaHUs YMCIOBBIX BBIPAKECHHMA, COIEPIKAIITIX https://m.edsoo.ru/

CTCIICHU U KOpHU

http://festival.lseptember.ru/articles/




125 Pemenue nppanroHanbHbIX YpaBHEHHI 1
126 OcHOBHBIE METOBI PELUICHUS MTOKa3aTeIbHbIX |
YpaBHEHUU
127 Pemenue norapupMuveckux ypaBHEHHMA 1
128 [IpeobpazoBaHye TPUTOHOMETPUUCCKUX BBIPAKCHUM 1
129 Perenue TpuroHoMeTpuueCcKuX ypaBHEHUM 1
130 OT60p KOpHEI TPUTOHOMETPUUECKHUX ypaBHEHUI 1
131 Brruuciienne mpon3BOAHBIX JIEMEHTAPHBIX (QYHKIUH 1
http://school-collection.edu.ru/ budmmoreka [TOK
132 [TpumeHeHne TPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIMU 1 htps://m.edsoo.ru/
http://festival.1september.ru/articles/
133 [IpuMeHeHne uHTErpana Jjisi HaXOXKIAEHUS III0IAnei |
IJIOCKUX (Uryp
134 WroroBas koHTpoJsibHas paboTa 1
135 AHanu3z pe3ynbTaToB KOHTPOJIBHON pabOThI 1
136 Cucremaru3zauus 3HaHUM 1
136

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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