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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
qucuuIUIiMH. B pamkax maHHoro ydeOHOro kypca oOydaroniuecsi OBJaJeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyiupyeT cBoOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havyajl MaTeMaTHUYECKOro aHallu3a 3aKjia/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MMOHMMAaHUS OCHOBHBIX TCHICHIIMA Pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUsS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBJaJieHHE aOCTPAKTHBIMHU M JIOTHUYECKHU
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl U MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE ¥ KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHUUECKOE MBIIIUICHHE.

B xone usydenusi yuebHOro Kypca «Anrebpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
WHTEPHIpPETAlUd  TIOJIYYCHHBIX  PEIICHWH, 3HAKOMSTCA C  [pUMepamu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U MCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VYueOHbIll Kypc 001aJaeT 3HAYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIUAIOM,
KOTOpPBIM peanu3yeTcs Kak dYepe3 YYeOHbId Marepuan, CrnocoOCTBYIOIIUN
(GbOopMHpPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeSATEeILHOCTH, TpeOyIomed MPOJAOIKUTEIBHOW KOHIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBIN pe3yJIbTarT.

B ocHoBe MeToanku oOydeHus anreOpe U HayajiaM MaTeMaTUYeCKOro aHaIn3a
JICKUT EATCTHOCTHBINA MIPUHITUT OO yICHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadaia MaTeMaTHIECKOTO aHATTN3a»
BBIJIEJICHB  CIEAYIOLIUE COJAep)KaTeIbHO-MeToAnYeckue JuHuM: «Yucna u
BbIYMCIICHUS», «DyHKIIMU U rpa@ukn», «YpaBHEHHUs U HepaBeHCTBa», «Hauana
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COZIePKATeIIbHO-METOIMUECKUE JIMHUUA HW3Y4alOTCd Ha MPOTSDKEHWH JIBYX JIET



oOyueHusl Ha YPOBHE CpPEIHETO 00I1Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra ¥ IOCTENEHHO HACHIIIAsICh HOBBIMHU TEMaMU U pasaenaMu. JlaHHbI yueOHbIi
KypC SBJSI€TCS WHTErPATHBHBIM, IOCKOJIbKY OOBEOUHSET B celde cojaepaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUN aHaIu3, TEOPHUSI MHOKECTB, MaTeMaTH4YeCcKas JIoTuka u ipyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJeBaloOT BCE Oosee MUPOKUM MAaTeMaTHIECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJIEIb pEAJbHON CUTyalluH, IPUMEHATh 3HAHUS,
HOJIyYEHHBIE MpPU H3YYEHHHM Y4E€OHOTO Kypca, JUIsl PEUIeHHs] CaMOCTOSATEIbHO
c(OopMyJIMPOBAHHON MaTeMAaTUYECKOW 3a/ayd, a 3aTEM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpeqHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCIICHUM, BKIIIOYAIOIIUX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dbopM 3amucu YuCla, YMEHUE JelaTh NPHUKUIKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUKCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, paboTaTh C MaTEeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOKECTBA HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHCENT  JIONOJIHAIOTCS  MHOKECTBOM
KOMIUJIEKCHBIX 4Hnceld. B  KaXIoM M3 3THX MHOXECTB PpPacCMAaTPUBAIOTCS
CBOMCTBEHHbIE €My cleUu(UYECKue 3aJaud M OIEpaluu: JeJIeHHUE Haleno,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPaIMOHATBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATypaJbHOM CTENEHW HAa MHOMXECTBE KOMIUIEKCHBIX YHCEIL.
brnaronapsi mocienoBaTeabHOMY PACIIMPEHUIO Kpyra HCHONb3YEMBIX YHCET U
3HaKOMCTBY C BO3MOYXHOCTSMU MX NMPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATEMAaTUKHU KaK Haykd U €€ pojiH B
MOCTPOEHUU MOJINIEN PEeaNbHOr0 MHUpA, IIUPOKO MCIOJIB3YIOTCS 0000IIeHnEe U
KOHKpETH3aIHSl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUU BCErO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIbKY B KaXKJIOM
paznene IIporpaMMbl IpPELyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ynbTaTe oOydarolmuecs OBJIAJEBAIOT PA3IMYHBIMH  METOAAMH  PEIICHUS
pallMOHANbHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
coepkalux mapaMerpsl. lloslydeHHbIE yMEHHsS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIeIOBaHUM (PYHKUIUH C TOMOIIbIO NMPOU3BOJHOM, MPHU PELICHUH MPHUKIAIHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAauOOJbIINX U HAUMEHBIIUX 3HAYEHUN (YHKIUU.



Jannast copep:karenbHasi TMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacuéTel 1o  (opmynam, TpeoOpa3oBaHUs  PpPalMOHAIBHBIX,
UppaIlMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHUI, a TaKKe BBIPAXKCHUH,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps u3zydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKK JCAYKTHBHBIX PaCCyKICHHMH,
paboThl C CHMBOJBHBIMH (OpMaMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB U HEPaBEHCTB. AnreOpa npeniaraet 3G PpeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HarJISITHO IGMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JMHAA «DyHKIMH W TpaQuKA» TECHO
NEperuieTaeTcsd C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbBKY B KaKOM-TO
CMBICIIE 33JaET MOCIIE0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIOrapu(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIUIA, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosblllIoE BHUMaHUE
yaensercs (GOpMUPOBAHUIO YMEHHsS BbIpaXaTh (POpMysiaMU 3aBUCUMOCTH MEKITY
pa3IMYHBIMM BEJIIMYUHAMU, HCCIENOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUHU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIINX BbIPAKaTh 3aBUCUMOCTH MEX/1Y BEIMYMHAMU B PA3TUYHON
dbopme: aHATUTHYECKOM, Tpadudeckoi U clioBecHOW. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay MO3BOJISIET
CYLLIECTBEHHO PACIIMPUTh KPYr KaK MATEeMAaTHYECKUX, TaK U MPHUKIAJAHBIX 3a/ad,
JIOCTYITHBIX OO0YYarolmuMCcs, TaK KaK y HHUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMMA, OMPEAeNsaTh HMX HauOONbIINE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAn (GuUryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENel peanbHbIX CUTyaluH,
MO3BOJIIET HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIAJHBIX, B TOM YUCIIE COLUAIBHO-
HPKOHOMHYECKHMX, 33a/]a4ax. 3HAKOMCTBO C OCHOBaMH MaTEMAaTUYECKOIO aHajau3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTHYECKOTO U KPEaTUBHOTO
MBIIICHUSA, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yuaroniyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTarax, MOJYyYEeHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKU KaK HAYKH, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MATEeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTeMAaTHKHU
U TpeasiaraloT HauOoJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSIONIMA BCE Pa3feibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM M CJEJAOBAHHE ONPEIETEHHBIM
OpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYECKOH JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIIIJICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJICTUPOBAHMS, KOTOPHIC MPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS O3TUX MOJIeNIieH C TOMOIIBIO afmapara airedpbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUIETCHBI B KOKIIBIN U3 Pa3/eioB MPOTPaMMBI, TIOCKOJBKY BECh MaTeprall
y49eOHOTO Kypca IIMPOKO HCITONB3YeTCs I pelieHus MPUKIaaHBIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3WPOBATH  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHu3yeTcs B IpoIlecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHATTU3a.

Ha wu3yuenune yueOHOTO Kypca «Anrebpa W Hayalla MaTEeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, IMPOICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue npoOel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy € JICWCTBUTEIBHBIMH  4YuciIaMu.  Moayib
JeWCTBUTEIBLHOIO YHCIIa U €ro cBoicTBa. [IpubnmkEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUM.

Crenenp C 1ensIM  HokazareneMmM. buHom Hpiotona. HMcnosib3oBaHue
noaxXosend (opmMbl 3aMUCH JEHCTBUTEIBHBIX YACEIT IJI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHble W HATypaJlbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUS W YypaBHEHMs-cliencTBUsS. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 1es1bIMu KO3 PUIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIOBBIX BRIPAKEHUH, COACPIKAIIMX CTEIICHU U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHBIX

YPaBHCHUM.
[IpeoOpazoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI perieHus

Jorapu(PMUUYECKUX YPaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpu4eCKuX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAagHBIX 3aJad C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccinenoBanue NOCTpOCHHOW MOJEU C MMOMOLIBIO MAaTPHII
Y OIIPENICIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpaBHEHUII U HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

Oynkuus, crnocoObsl 3amganus ¢GyHKIUH. B3anmHO oOpaTHble (QyHKIUU.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud ¢yukumu. Hymu yskium.
[IpomexxyTku 3HaKonocTossHCTBA. UETHbIE 1 HeuéTHbIe QyHKIMH. [leprnoanyeckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbinee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHs N-0i CTENEHU KaK (yHKIMHA OOpaTHOU CTENEHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peleHUs ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IMpOIECCaX W SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMsl ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEILHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMUECKOTO aHalli3a KakK aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH IreOMETPpUYECKON
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucio e. @opmyiia CIOKHBIX
npoLEeHTOB. Mcrnonbs30BaHWE MPOTPEeccCUU Uil PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HempepriBHble GyHKIIMM W WX CBOMCTBA. TOYkHM pa3phiBa. ACHMITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMHU. OnpeesneHue, reOMETpUUECKUi U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoxecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlmarpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PEIMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHMUS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble u nensle yncia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1ee
kpatHoe (nanee — HOK), octaTkoB 1o Moayiro, anropurmMa EBkinuaa 1 penieHus
3a/1a4 B LIEJBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKass (POpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrhdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTb YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELICHUIO0 MaTEMAaTUYECKUX
3a]1a4 M 3a/1a4y U3 pa3lInyHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIpETALUs
MOJIyYEHHBIX PE3yJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosunuu ¢GyHkIuid. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne Meronpl pelieHHs ypaBHEHHMM W HepaBeHCTB. I 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUU 3aady U3 JPYTrUX Y4EOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpuMmeHeHre MPOU3BOJHONW K MCCIIEOBAHUIO (PYHKIMII HA MOHOTOHHOCTb U
sKkcTpeMyMmbl. HaxoxaeHre HanboabuIero 1 HAMMEHbILIEro 3HaYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJlaHHOTO (hOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxox1eHus nepBOOOPa3HbIX.

WuTerpan. ['eomeTprueckuil cMbICI HHTErpasia. Berauciienne onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jleionuna.

[TpumeHeHne uWHTErpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIECTBA, PEACTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B APYrHX HayKax, TEXHOJIOTusAX, cdepax
HSKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTIKEHUN HAYKU U ACSTEIbHOCThIO YYEHOT0, 0CO3HAHUE TUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEUICHUH, pacCyKJIE€HUM, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
HWHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pPOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITHUH U
OTIIbIXa, PEryisipHas (U3NYecKask aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NPodEeCCUOHANBHOM  JESATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeanu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHWU BCEU KU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBLHOU
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUSL IUBUJIM3AIMH, OBJIAICHUE SI3bIKOM MAaTEMATHUKU U MAaTEeMaTUYECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble Jlornyeckue AeMCTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeNICHHUs TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(pUKaIIy,
OCHOBAHUS JIJIsI 0000IIEHUS M CpaBHEHHUSI, KpUTEPUH TTPOBOJIMMOTO aHAJIN3a;

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

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPKICHHUAX, IpeAJIaratb KPpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HanboJIee MOAXOAAIIUN C YYETOM CAMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBaTe/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH THMOTE3Yy, ApryMEHTHPOBAThH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHMSI U BBIBOJBI IO pe3ysbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nnpopmanmueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAIBLHbIN HHTEJJIeKT !

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3aJ1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BU/IBI pa0OT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICAd TOJYYUT CIICAYIOIIHE
MPEAMETHBIE PE3yJIbTaThl MO OTACJIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3a:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YUCIIA;

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

MIPUMEHSITH NMPUOTUKEHHBIC BEIYMCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUN;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH MMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUAMH: APKCUHYC, APKKOCUHYC M apKTAHI'€HC YHCIOBOIrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS pALUOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y um teopemy Buera nus
peneHus 3a1ay;

CBOOOJIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 g BBIYMCIECHHS €ro 3HayeHus,
OPUMEHATh ONPEACIUTENN JUIsl PELIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEaJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C ITOMOIIBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHI C KOpHSIMHU [JJIs MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJIHO ONEpUPOBATh MOHATUSMU: HppalOHAJIbHbIC, MOKa3aTelIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMyIIbl IS TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMmo3umus GyHKUuH, rpaduk QyHKIUH,
BBITNIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpaPuKoB (PyHKIIMIA;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUINU, HYIH QYHKIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: YETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIUH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTEeNeHW KaK (DYHKIMH OOpaTHOM CTENEHU C
HATypaJbHBIM I10Ka3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpadUKH, HCIOJIB30BATh MX TpaQUKHU IJIs PEIICHUS
YPaBHEHHU;

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

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlasi reoMeTpruuecKas nporpeccusi, TMHEHHBIN U
HKCMOHEHLIUATIBHBIN POCT, (hOPMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCNIEI0BATEIBHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIC IOCIIEOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH OHATUSAMU: HEMPEPHIBHBIE PYHKIIMHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QPyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUHU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MTPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4E€OHBIX MPEAMETOB;

cBOOOJHO OIEpPHPOBaATh TMOHSATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTUIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHLHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy ob0ydyenus B 11 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH OHATUSMU: HATYPAIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U IIEJIBIX YHCEJI, UCIOJb30BaTh MPU3HAKHU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HaTypanbHBIX 4ucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

cBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3JIMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKIE ONepaIii ¢ HUMUA |
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEM TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIlMOHATBHBIX, MOKA3aTEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

pelarb paloOHaJIbHbIE, UppaloHalbHBbIE, MOKa3aTEJbHBIE,
JorapuMUYECKUe U  TPUTOHOMETPUUECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

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

MOJICNIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPDAKECHUS, YPAaBHEHHUS, HEPABEHCTBA M HMX CHUCTEMBl IO YCIOBHIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
MHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKU:

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

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
MJI0CKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
dynxmi;

NPUMEHITh (GYHKIMU JJI1 MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
MPOLIECCOB.

Havana maTeMaTH4ecKoOro aHajmsa:

WCITI0JI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOJAHYIO IS HAXOXKACHUS HAWJIY4Ilero pEuIeHus B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-IKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeaeHus
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aaHHOro GopMyIion uin rpadukoM;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKUMHA U BBIYHUCIATH
uHTerpan no popmyne Herotona-JleliOnuna;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus nudpepeHInaIbHbIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJICTBAMUA MaTEeMaTHUECKOTO aHAIN3A.
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 MHoxecTBO, onepaluu Hajl 1
MHOECTBAMHU U UX CBOMCTBA
2 Juarpammsbl Diinepa-Benna 1
[IpuMeHeHne TeopeTUKO-
3 MHOYKECTBEHHOTO arrapara Jjs 1
perieHus 3ana4y
PanmonaneHble yncna.
4 OOBLIKHOBEHHEIE U JECATUYHBIE 1 https: llwww_yaklass_ru/

po0u, IPOIIEHTHI, 0ECKOHEUHBIE
MepUoaNYEcKHe qpodu
ParonanbsHele ynca.
OOBIKHOBEHHBIE U JIECITUYHBIE
IpoOH, MPOLEHTHI, OECKOHEUHbIE
MePUONYECKHE TpodH

[Tpumenenue npoGeil 1 MPOLIEHTOB

0 JUISL pellieHus] TPUKIIATHBIX 3a7a4 1

7 [Ipumenenue npobeii 1 IpPOLEHTOB 1
JUTS peIeHus MPUKIIATHBIX 3a/1a4
JlelicTBUTENbHBIC YHCTIA.

8 PanmonansHbIe ¥ HppaImoOHAIbHBIC 1

qucia




Apudmerndeckre onepaum ¢
JEHCTBUTEIILHBIMH YHCIIAMH

10

11

12

Mopnynb A€CTBUTENBHOIO YHACIIA U
€ro CBOMCTBA

[TpubnuxEHHBIC BRIYUCIICHUS,
MpaBWJIa OKPYTJICHUS, IPUKU]IKA U
OLIEHKA pe3yNibTaTa BBIYUCICHUN

OCHOBHBIE METO/IbI pEIICHUS
LEJIBIX U APOOHO-pAIliOHATBHBIX
ypaBHEHUI U HEPABEHCTB

13

OcHoBHBIE MCTOJbI pCHICHUSA
OCJIbIX U np06H0-pauH0Haanmx
ypaBHeHI/Iﬁ 1 HCPABCHCTB

https://www.yaklass.ru/

14

15

16

OCHOBHBIE METO/IbI pEIICHUS
LETBIX U APOOHO-pAIMOHATBHBIX
YpPaBHEHUI U HEPABEHCTB

MHoOrouieHs! OT OAHOM1
IepeMeHHOoM. Jlenenue MHOro4JieHa
HAa MHOTOWIEH C OCTaTKOM.
Teopema be3y

MHOTrOoUJIeHBI C IEeTBIMH
koa¢pdunmentamu. Teopema Bueta

17

Pemenue cucteM THHENHBIX
ypaBHEHUU

18

19

Pemenue cucreM TUHEHHBIX
YpaBHEHUI

Matpuiia cucTeMbl JINHEHHBIX
ypaBHeHui. Onpenennurensb




MaTpHULIbI 2X2, €r0 F€OMETPUUECKUIM
CMBICJI M CBOICTBA; BEIUMCIICHUE
€ro 3HaYCHUs

20

Omnpenenurens MaTPUII 2X2, €T0
F€OMETPUYECKUI CMBICIT U
CBOICTBA; BRIYUCIICHHUE €T0
3HAYCHUS

21

22

23

[Ipumenenue onpenenuTens s
peiCHUs CUCTCMbI JIMHENHBIX
YpaBHEHUU

Pemienue npuknagHeIx 3a1a4 C
MIOMOILIBIO CUCTEMBI JINHEUHBIX
YpaBHEHUU

Pelrenne nmpukiagHeIx 3a1a4 ¢
IIOMOILIBIO CUCTEMBI JINHEUHBIX
ypaBHEHUH

24

KonTponbHas pabora:
"PanoHanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHeHUi"

25

OyHKIHA, CTTIOCOOBI 3aJaHus
¢bysakuu. Bzaumuo obpaTHbie
¢bynkunu. Kommnosumus ¢GyHkuuii

26

27

I'paduk pynkunu. dnemMeHTapHbIe
npeodpa3oBaHus rpaduKoB
byHKIHIT

OO6nacTp ornpeeneHus 1
MHOYECTBO 3HAUCHHUH (HYHKIIUH.




Hynu gynkmun. [TpomexxyTku 3Hak
MOCTOSTHCTBA

28

UérHble 1 HEYETHBIC PYHKITHH.
[lepuonnueckue GyHKINU.
IIpomeKyTKM MOHOTOHHOCTH

byHKIIIN

29

30

31

MakcuMyMBbl 1 MUHHEMYMBI
¢bynkuuu. Hanbonpmee n
HaMMEHbIIee 3HaYCHNE PYHKIIUU
Ha MPOMEKYTKE

JluneitHasi, kBaapaTU4HAS U
IpoOHO-nuHelHHas QYHKIIUT
DeMEeHTapHOE MCCIICIOBAHUE U
MOCTPOEHHE TPa(UKOB ITUX
byHKIUH

https://www.yaklass.ru/

32

DneMeHTapHOe UCCIIeIOBAHUE U
MIOCTPOEHUE I'PaUKOB ITHUX

byHKIUH

33

34

CreneHb ¢ 1eJIBIM ITOKa3aTeaeM.
bunom HeroTona

CreneHsn C IEJIBIM IT0Ka3aTEIEM.
bunom Herorona

35

CrenenHast GyHKIIHS C
HATypaJbHbIM U LIEJIBIM
nokazareiieM. E€ cBoiicTBa u

rpaduk

36

Kontponbnas padota: "CreneHnnas
¢dbynkums. E€ cBotictBa u rpaduk"




37

Apudmernieckuil KOpeHb
HaTypaJbHOH CTENIEHU U €ro
CBOMCTBA

38

Apudmerndeckuil KOpeHb
HaTypaJIbHOU CTEIIEHU U €r0
CBOMCTBA

39

40

41

[Ipeobpa3oBaHUs YUCIOBBIX
BBIPKECHHH, COJEPKALUX CTCTICHU
Y KOpHU

[Ipeobpa3oBaHus YHCIOBBIX
BBIPXKEHUI, COIEPIKAIIUX CTEIICHU
1 KOpHU

[Ipeobpa3oBaHus YHCIOBBIX

BBIPAKEHU, COAEPIKALLUX CTEIIEHU
U KOpHH

42

HppauunoHanbHble ypaBHEHHUS.
OcCHOBHBIE METO/BI PELICHUS
UPPALMOHAIIBHBIX YPABHEHUN

https://www.yaklass.ru/

43

44

45

HppaumnoHanbHble ypaBHEHHUS.
OcCHOBHBIE METO/BI PELICHUS
HMPPALMOHAIIBHBIX YPABHEHUN

WppatnmonanbHble ypaBHEHHUS.
OCHOBHBIE METOABI PELLIEHUS
UppalMOHATIBHBIX YpaBHEHUI

PaBHOCUIBbHEIE nepexoanl B

pPELIEHUHN UPPALMOHATIBHBIX
YpaBHEHUH




46

PaBHOCHIIbHBIE TIEPEXO/BI B
pElIeHNH UPPAUOHATIBHBIX
ypaBHEHUU

47

PaBHOCHIBHEIE nepexoanl B
pPeIICHUN UPPALUOHAJIBHBIX
YpaBHEHUU

48

49

50

51

PaBHOCHIIBHBIE TIEPEXO/BI B
peleHnun uppanuoHaIbHbIX
YpaBHEHUU

CaoiicTBa 1 rpaduKk KOpHs N-oi
CTEeMeHU KaK (PyHKIMHU 0OpaTHOU
CTETEeHHU C HATYPaJIbHBIM
II0Ka3areieM

CaoiicTBa u rpaduk KOpHs N-0if
CTEINeHH KaK (GyHKIUU 0OpaTHOI
CTETIEHH C HaTypalbHbIM
nokaszaresem

KonrtponbHas pabdora: "CpoiicTBa
rpaduK KOpHS N-Oi CTENEHH.
WppanmonansHble ypaBHeHUA"

52

53

54

CreneHb ¢ pallMOHATBHBIM
IIOKa3aTeJieM U €€ CBOMCTBA

Crenenb ¢ palliOHATbHBIM
mokasarejieM U €€ CBOUCTBA

Crenenb ¢ palliOHAIbHBIM
mokasaTelieM U €€ CBOUCTBA

https://www.yaklass.ru/

55

[TokazaTenpHas GyHKIMS, €€
CBOICTBa U Tpaduk




Hcnonb3oBanue rpaduka GpyHKIuu

> JUIsl peLIeHUs] ypaBHEHU N

57 Hcnonb3oBanue rpaduka GpyHKIuu
JUIsl peLeHUs] YpaBHEHUN
IToka3aTenbHble ypaBHEHUS.

58 OCHOBHBIE METO/IbI pEIICHUS
[I0Ka3aTeIbHbIX YPaBHEHUN
[Toka3aTenbHble YpaBHEHUS.

59 OCHOBHBIE METO/IbI PEUICHUS
[I0Ka3aTeIbHbIX YPaBHEHUN
ITokaszaTenbHble ypaBHEHUS.

60 OCHOBHBIE METO/IbI PETLICHUS
[I0Ka3aTeIbHbIX YPaBHEHUN
KonTponbHas pabora:

61 "IToka3zarenbHast QYHKITHSL.
[TokazarenbHble ypaBHEHUS"

62 Jlorapudm uucna. CoiicTBa
norapudpma

63 Jlorapudm uncna. CoiicTBa
norapudpma

64 Jlorapudwm yucna. CBoiicTBa
nmorapupma

65 JleciTHYHBIE ¥ HATYPAJIbHBIC https://www.yaklass.ru/
sorapupmbl

66 JlecATUYHBIC U HATYypAIbHbIC
Jorapu@msl

67 [IpeobOpazoBaHue BBIpAXKEHUH,

coJiepKaImx JorapupmMbl




68

[IpeoOpazoBaHue BEIpaXKEHUH,
COZIEpIKAIIMX JIOTapU(PMBI

69

70

[IpeoOpazoBaHue BEIpaKEHUH,
COZIep KaLIHX JIOTapU(MBI
Jlorapudmuueckas GyHKIU, €€
CBOWCTBA U TpaduK

71

Jlorapudmuueckas pyHkuus, eé
CBOMCTBa M rpaduk

72

73

Hcnonp3oBanue rpaduka GyHKIuN

JUISl pEeLIEHUs] YpaBHEHUN

Hcnons3oBanue rpaduka GyHKINN

JUIS pellleHus] ypaBHEHU N

74

Jlorapudmuueckne ypaBHEHUS.
OcCHOBHBIE METO/BI PELLICHUS
Jorapu(pMHUUECKUX ypaBHEHUN

75

76

77

78

Jlorapudmuueckne ypaBHEHUS.
OcCHOBHBIE METO/BI PELICHUS
JoTapu(PMUYECKUX YpaBHEHUM

Jlorapudmmuueckue ypaBHEHUS.
OcCHOBHBIE METOBI PELIEHUS
Jorapu(pMUUECKUX ypaBHEHUI

PaBHOCHIIBHBIE TIEPEXO/BI B
peleHNH JorapupMHUUECKUX
ypaBHEHUH

PaBHOCHIIBEHEIC nepeXoanl B

pelIeHnuu JorapuGMUIECKUX
YpaBHEHUH




Konrponsnas padora:

79 "Jlorapudpmuueckas ¢yHKIIHS.
Jlorapudmuueckue ypaBHeHHs"

80 CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT'€HC U
KOTaHI'€HC YHUCIOBOI0 apryMeHTa

82 ApKCHHYC, apKKOCUHYC U
apKTAHT'€HC YMCIIOBOI'O apryMeHTa

83 ApKCHHYC, apKKOCHHYC U
apKTaHTEHC YMCIIOBOTO apryMEeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 oIpeJieJIeHue TPUTOHOMETPUUYECKHUX
(GyHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

85 oIpeJiesIeHue TPUTOHOMETPUUYECKHIX
(GYHKIMN YMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE
(bopMyIibL

87 OCHOBHBIEC TPUTOHOMETPUIECKHE
(hopMyIibI

88 OCHOBHbBIE TPUTOHOMETPUYECKHE
(bopMmyIbI

89 OCHOBHBIE TPUTOHOMETPUIECKHE
(hopMyIibI

90 IIpeoOpazoBanue

TPUTOHOMETPUYECKHUX BBIPAXKEHUN




[IpeoOpaszoBanue

https://www.yaklass.ru/

o1 TPUTOHOMETPUUECKUX BBIPAXKEHUN

92 [IpeobpazoBanue
TPUTOHOMETPUUECKUX BBIPAXKEHUN

93 [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUN

94 Pemenue TpuroHoMeTpuuecKux
YpaBHEHUU

95 Peurenne TpuroHoMeTpu4ecKux
YpaBHEHUU

96 Perenue TpuroHoMeTpu4ecKux
ypaBHEHUH

97 Pemenue TpuroHoMeTpruuecKux
YpaBHEHUU

08 Pemenne TpUroHoMeTpuueCcKux
YpaBHEHUU

99 Pemenne TpuroHoMeTpuuecKux
ypaBHEHUH

100 Pemenue TpuroHoMeTpuuecKux
YpaBHEHUI
KonrtponsHas pabora:

101 "TpUroHOMETPUYECKNE BBIPAKEHUS
Y TPUTOHOMETPUYECKUE
ypaBHeHUA"
[TocnenoBaTenbHOCTH, CIIOCOOBI

102 3aJlaHus I0CIIEN0BaTENbHOCTEN.

Metoa MaTreMaTHYECKON MHIYKIIMT




MOHOTOHHBIC 1 OrpaHU4YCHHBIC

103 rmocJenoBaTeabHOCTH. McTopus
aHaJin3a 0ECKOHEYHO MaJlbIX

104 Apudmerndeckas Iporpeccust

105 I'eomerpuueckas nmporpeccus hitps://www.yaklass.ru

106 BeckoneuHo yObIBaromas
reOMETPHYECKas IPOTPECCHs

107 Cymma 6eCKOHe:{HO yObIBaroIIei
reOMETPHYECKON IPOTPECCUHU
JInHENHbBIH 1 DKCIOHEHIIMATIbHEBIN

108 poct. Hucno e. DopMyiia CIOKHBIX
MIPOLICHTOB
JIMHENHBIN U SKCIOHEHIMATIbHBIN

109 poct. Hucno e. @opMyiia CI0KHBIX
MIPOLICHTOB
Hcnons3oBanue nporpeccun 1uist

110 pellIeHus peabHbIX 3a7a4
MIPUKIIQHOTO XapaKTepa
KonTponpHas padora:

111 "ITocaeqoBaTeIbHOCTH 1
nporpeccun”

112 HenvpepLIBHLIe GYHKIIUU U UX
CBOHCTBa

113 Touka pa3pbiBa. ACUMIITOTHI
rpadukoB QpyHKINH

114 CaoiicTBa QYHKIMI HENPEPBHIBHBIX https://www.yaklass.ru/

Ha OTpe3Ke




CaoiicTBa (yHKINI HETIPEPBIBHBIX

115
Ha OTpe3Ke

116 Metosa HHTEPBAJIOB JUIsl PELLICHUS
HEpPaBEHCTB

117 MeTto 1 MHTEPBAJIOB JUIsl PELICHUS
HEpPaBEHCTB

118 MeTo 1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB
IIpumeHeHue CBOWCTB

119 HEMPEePBHIBHBIX (PYHKIIHMHA IS
pelieHus 3a1aq
IIpuMeHeHnEe CBOWCTB

120 HeNpepbIBHBIX (DYHKIMHA 1151
peleHns 3a1aq

121 [lepBas u BTOpasi NpoU3BOAHbBIE
byHKIIH

199 Onpenenenue, TeOMETPUUYECKUI
CMBICJI TPOU3BOTHOM

123 Onpenenenue, GU3NUECKUN CMBICTT
MIPOU3BOAHOMN

124 YpaBHEeHHE KacaTeIbHOM K
rpaduky GyHKIUU

195 YpaBHEHHE KacaTeIbLHOU K
rpaduky GyHKIUU

126 IIpon3BoiHBIE AIEMEHTAPHBIX

byHKIII




[Ipon3BOaHBIE 3IIEMEHTAPHBIX

127 . 1
byHKIMHA
[IpousBoaHas CymmBel,
128 IIPOU3BE/IECHNUS, YACTHOTO U 1
KOMITO3UIIUHU ()YHKITHIA
[Tpon3BoiHAsS CYMMBI,
129 MIPOM3BEICHUS, YACTHOTO 1 1
KOMITO3UIIUHU ()yHKITHIA
[Tpou3BoHast CyMMBI,
130 MIPOM3BEICHUS, YACTHOTO 1 1
KOMITO3UIIUHU (PYHKITUIA
131 'II<0HTpOJII)Ha$I pabora: 1 1
[IpousBoanas"
[ToBTOpenue, o6o0IIEHNE,
132 CHCTEMATH3AIIM 3HAHWIA: 1
"VpaBHeHus"
[ToBTOpenue, 06001IeHNE,
133 CHCTEMAaTH3allMsl 3HaHUI: 1
"OyHKIIN"
134 HToroBasi KOHTpOJIbHASA paboTa
135 Hrorosast koHTpopHAs paboTa 1
136 [ToBTOpenue, 060061IeHNE, 1
CUCTEMaTH3aIUsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[MTPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[TpumeHeHne mpOU3BOTHON K

UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

https://www.yaklass.ru

[IpuMeHeHne nNpon3BOIHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTb ¥ JKCTPEMYMBI

IIpuMeHeHne MpoU3BOIHON K
MCCIIeI0BaHMIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI

[IpumeHenne npou3BOIHON K
UCCIIeTOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI
Haxoxnenne HanOoOJIbIIErO 1
HaMMEHBIIIETO 3HAYCHUS
HETpEepbIBHON (PYHKIIUU HA
OTpE3Ke

https://www.yaklass.ru




Haxoxxnenne HanOOJIBIIETO U
HaMMEHBIIIEr0 3HAYECHUS
HENPEePBIBHON (YHKIIUU HA
OTpe3Ke

Haxoxxnenne HanOOIIBIIETO U
HAUMEHBIIIETO 3HAYCHUS
HETPEPhIBHON (QYHKIIUU HA
OTpe3Ke

10

Haxoxnenue Hanbombiero u
HaMMEHBIIETO 3HAYCHUS
HETPEPHIBHON (PYHKIIUHU HA
oTpe3Ke

11

Haxoxnenue Hanbombiero u
HAaUMEHBIIIETO 3HAUEHUS
HenpepbrIBHON (QYHKIIUU HA
OTpe3Ke

12

13

14

15

Haxoxnenne HanOobIIero u
HAaUMEHBIIIETO 3HAUEHUS
HenpepbrIBHON (QYHKIIUU HA
OTpe3Ke

[IpumeneHnre npou3BOIHOM IS
HaXO0XJAEHUS HAWTY4YIIEro
pelIeHNs B MPUKIAIHBIX 3a7a4ax
[Ipumenenre npou3BOIHOM IS
HaxXO0XJAEHUS HAWTY4YIETO
pelIeHus B IPUKIAJHBIX 3a/1a49ax

[IpumeHeHre nporu3BOIHOMN 11t
ONpeieTICHUsI CKOPOCTH U

https://www.yaklass.ru/




YCKOpEHUs TIpoIiecca, 3aJaHHOTO
dbopmysoi uiu rpapuKoM

[IpuMeHeHne npon3BOHON IS
OIIpEIENIEHUs] CKOPOCTH U

16 YCKOPEHUs TIpoIiecca, 3alaHHOTO
dbopmyIoit uimu rpadpuKomM

17 Komnoszumus ¢pyHkimii

18 Komnosumus ¢pyHkimii

19 Komnosunus ¢pyHknumit
['eomeTpuyeckue 00pasbl

20 ypaBHEHUU HA KOOPAUHATHOM
TUIOCKOCTH
['eomeTrpuueckue oOpassl

21 YpaBHEHUI Ha KOOPAUHATHOM
IJIOCKOCTH
KonTpomnbHnas pabora:

22 "UccnenoBanue GyHKIMIMA C
MTOMOIIIBIO TTPOU3BOAHON"

93 [TepBooOpazHas, OCHOBHOE
CBOMCTBO NEPBOOOPA3HBIX
[TepBooOpa3HbIe 31eMEHTapHBIX

24 ¢ynkuuit. [IpaBuna Hax0XKAEHUSA
epBOOOPA3HBIX
[TepBooOpazHbIe AIIeMEHTAPHBIX

25 bynaknumid. [TpaBuna HaxoxaeHUS
epBOOOPA3HBIX

26 Nurerpan. ['eomeTpuueckuil

CMBICJI MHTErpaia




27

Brrunciienue onpenenéHHoro
uHTerpana no popmyne Herotona-
JletiOHuIa

28

Brrunciienue onpenenéHHoro
uHTerpana no ¢popmyne Hetorona-
JleitOHua

29

30

31

HpI/IMeHeHI/IC HHTCIrpajia ajisd
HaXOXICHUA HHOHIaI[eﬁ IIJIOCKUX
¢uryp

HpI/IMeHeHI/IC HHTCIrpajia Ijisd
HaxXOXKIeHUI 00BEMOB
TCOMCTPUYICCKUX TCJI

[Ipumeps! pemeHnit
g depeHIMaIbHbIX ypaBHEHUH

32

33

34

[Ipumeps! pemenunit
nudepeHIaIbHBIX YpaBHEHUN
MaremaTnueckoe MOJEINPOBAHNE

peanbHBIX MPOLIECCOB € MTOMOIIIBIO
nudepeHIaTbHBIX YpaBHEHUN

KonTtponbHas pabora:
"TlepBooOpazHas 1 uHTErpat"

35

Tpuronomerpuueckue GyHKINH,
UX CBOMCTBA U rpapuKku

36

37

Tpuronomerpuyeckue GyHKINH,
UX CBOMCTBA U rpapuKu
Tpuronomerpuyeckue GyHKINH,
UX CBOMCTBA U rpauku

https://www.yaklass.ru/




38

Tpuronomerpudeckue QyHKINH,
UX CBOMCTBA U rpapuKku

39

40

41

42

Tpuronomerpudeckue QyHKINH,
UX CBOWCTBA U rpaduku

Ot60p KOpHEH
TPUTOHOMETPHUYECKHX YPaBHEHUH
C MIOMOIIBIO TPUTOHOMETPHYECKON
OKPYKHOCTH

OTt60p KOpHEH
TPUTOHOMETPHYECKHX YPaBHEHUI
C MIOMOIIBIO TPUTOHOMETPHYECKOU
OKPY>KHOCTH

OTt60p KOpHEH
TPUTOHOMETPHUUECKHUX ypaBHEHUI
C TIOMOIIIbIO TPUTOHOMETPUIECKON
OKPYKHOCTHU

43

OTt60p KOpHEH
TPUTOHOMETPUUYECKHX YPaBHEHUHN
C TMIOMOIIbIO TPUTOHOMETPHUYECKON
OKPY>KHOCTH

44

Pemrenne TpuroHOMeTpUYECKUX
HEPaBEHCTB

45

46

Pemenue TpuronomeTpuyECKux
HEPaBEHCTB

Pemenne TPUTOHOMCTPHUYCCKUX
HCPAaBCHCTB

https://www.yaklass.ru/

47

PelieHne TpuroHOMETPUYECKHUX
HEPABEHCTB




Kontponsnas pabdora: "I'paduku

TPUTOHOMETPUUECKUX (PYHKIIMA.

48
Tpuronomerpuyeckue
HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pELICHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

50 OcHOBHBIE METOIbI PEIICHUS
[IOKa3aTeIbHbIX HEPABEHCTB

51 OcCHOBHBIE METOIbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

52 OCHOBHBIE METO/IbI pELICHUS
[IOKa3aTeIbHbIX HEPABEHCTB

53 OcHOBHBIE METOIbI PEIICHUS
norapu(pMUUECKIX HEPABEHCTB

54 OCHOBHBIE METO/IbI pELICHUS
norapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIICHUS
norapu(pMUUECKIX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELICHUS
norapu(pMUIECKIX HEPABEHCTB

57 OCHOBHBIE METO/IbI pELICHUS
MPPALMOHATIBLHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEIICHUS
HUppAIMOHATFHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pELICHUS
MPPALMOHATIBHBIX HEPABEHCTB

60 OCHOBHBIE METO/IBI PEIICHHUS https://www.yaklass.ru/

UPPALMOHAIBLHBIX HEPABEHCTB




61

I'paduueckue MeTo Bl pemIeHUs
UppaIMOHATILHBIX YPaBHECHHUI

62

63

I'paduueckue MeToBI pemeHus
UPPAIMOHATIBHBIX YPABHCHHIA

['padmyeckue METOABI peLIeHHs
MOKa3aTeIbHbIX YpaBHEHUN

64

I'paduueckue meToabl pemeHus
[10Ka3aTeJIbHbIX HEPABEHCTB

65

66

I'paduaeckue MeTO Bl pemIeHHS
JOTapu(PMHUECKUX yPaBHEHUI

['padmyeckue METOABI peLICHHs
Jorapu(pMUUECKUX HEPABEHCTB

67

I'paduueckue MeToabl pemeHust
norapu(pMUUECKIX HEPABEHCTB

68

69

70

I'padmuueckue meTozs! penieHus
MOKa3aTeNbHbIX U
Jorapu(pMUUECKUX ypaBHEHHM

I'paduueckue MeTObI perIeHus
MIOKa3aTeNbHbIX U
Jorapu(pMUUECKUX ypaBHEHHM

I'paduueckue MeTobI penieHus
MOKAa3aTeNbHBIX U
norapupMHUUECKUX HEPABEHCTB

71

['padpuaeckue MeToIbI pemeHust
MOKa3aTeJIbHbIX U
norapupMHUUECKUX HEPABEHCTB

72

Kontponbnas paboTa:
"UppaunroHayibHBIE,




MOKa3aTeJIbHbIC U
norapupMHuUecKre HepaBeHCTBA"

73

KowmriekcHbie uncna.
AnrebOpanyeckas u
TpUroHomerpuyeckast HopMsl
3aMycy KOMIUIEKCHOTO YHciia

74

75

76

KomrutekcHble yncia.
Anrebpanyeckas u
TpUrOHOMETpHUYecKast HOpMBI
3aMMcu KOMIUIEKCHOTO YHCiia

ApudmeTnueckue oneparuu c
KOMIUIEKCHBIMU YHCIIAMU

ApudmeTnueckue oneparuu C
KOMIUIEKCHBIMU YHCIIAMU

77

N3obpaxeHne KOMITJIEKCHBIX
4yyceln Ha KOOPAUHATHOU
IJIOCKOCTH

78

79

N300paskeHre KOMIUIEKCHBIX
yycen Ha KOOPAUHATHON
IUIOCKOCTH

®opmyna Myaspa. Kopau n-oit
CTEIEHU U3 KOMIUIEKCHOIO YHCIIa

80

®opmyna Myaspa. Kopuu n-oit
CTENEHU U3 KOMIUIEKCHOTO YKciia

81

[IpuMeHeHrne KOMIUIEKCHBIX YHCET
JUTSL petieHus PU3nIecKux u
TEOMETPUUYECKHX 3a/1a4




KonTtponbHas pabora:

82 | "
KommiekcHbie uncna

83 HatypanbHble u 1ienbie yncia

84 HarypanbHble U 11e51ble Yrciia

85 [IpuMeHeHue npru3HaKkoB
JEITMMOCTH ILIEJIBIX YUCEI

86 [TpumeHeHue mpU3HAKOB
JEIUMOCTH LIETIBIX YUCEe
[IpuMeHeHne npru3HaKkoB

87 JenuMocTH Henbix uncell: HOJ u
HOK
[IpuMeHeHne npru3HaKkoB

88 JeaUMOCTH 1enbiX uncend: HOJ u
HOK
[IpuMeHeHne npru3HaKoB

89 JIEJTUMOCTH I[EJIBIX YUCEIL; OCTATKH
10 MOJTYJTIO
[TpumeHeHre mpU3HAKOB

90 JETUMOCTH LIETBIX YHUCEN: OCTATKU
10 MOJTYJTIO
[IpumeHeHne MPU3HAKOB

o1 JETUMOCTH IETbIX YHUCEeN:
anroput™ EBKIMAa 1uist perieHus
3a/1a4 B LIETIBIX YKCIax

92 Kontponbnas pabora: "Teopus

HebIX yucen"




93

CucremMa 1 COBOKYIHOCTh
ypaBHeHUM. PaBHOCHIIbHBIE
CUCTEMBbI M CUCTEMBI-CJIE/ICTBUS

94

CucremMa 1 COBOKYIHOCTh
ypaBHEHUH. PaBHOCUIIbHBIE
CUCTEMBI M CUCTEMBI-CJIEICTBUS

95

96

97

OcHOBHBIE METO/BI PEILICHUS
CHUCTEM U COBOKYITHOCTEU
palOHAIBHBIX YPAaBHEHUMN

OcCHOBHBIE METOIbI PEIICHUS
CUCTEM U COBOKYITHOCTEH
UPPALMOHATIBHBIX YPaBHEHHIM

OCHOBHBIE MCTOJbI PCHICHUA
CHUCTEM U COBOI(YHHOCTCI‘/’I
IMOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

98

OcCHOBHBIE METO/IbI PELLIEHUS
CHUCTEM U COBOKYITHOCTEU
[IOKa3aTeJIbHBIX YPaBHEHUU

99

100

101

OcCHOBHBIE METO/IbI PELLIEHUS
CHUCTEM U COBOKYITHOCTEM
Jorapu(pMUUECKUX ypaBHEHHM

OcHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEM
Jorapu(pMUUECKUX ypaBHEHHM

[IpuMeHeHNe CUCTEM K PEILEHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3nuyHbIX 00JacTell HayKH U




peanbHOM )KU3HU, UHTEPIIPETALIUS
[IOJIYYEHHBIX PE3YJIbTATOB

102

[IpumMeHeHne CUCTEM K peIICHUI0
MaTeMaTHYECKUX 33]a4 1 3a/1a4 U3
pa3nuyHbIX 00JacTell HAyKH U
peanbHON )KU3HH, HHTEPIIPETALUS
HOJTYYEHHBIX Pe3yIbTaTOB

103

[IprMeHeHre HEpaBEHCTB K
PELIEHUI0 MATEMATUYECKUX 3a1a4
U 33/1a4 U3 pa3In4HbIX o0sacTen
HayKHU U PEAIbHOM KU3HH,
MHTEPIIPETALNS [TOJYYEHHBIX
pE3yJIbTaTOB

104

Kontponbnas padota: "Cucremsr
PalMOHATIBHBIX, UPPALIMOHAIBHBIX
MOKa3aTeNbHbIX U
JorapupMHUECKUX ypaBHEHUN"

105

106

PannonaneHbIE ypaBHEHHUS C
rapameTpamu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

https://www.yaklass.ru/

107

PanmonanbHble CHCTEMEI C
rnapaMeTpamu

108

109

HppanurioHanbHbIE YpaBHEHHS],
HEPABEHCTBA ¢ TapaMeTPaMHU
HppanuonaibHble CUCTEMBI C
napameTpamu

https://www.yaklass.ru/




110

[Toka3arenbHble ypaBHEHHS],
HEpPaBEHCTBA C MapaMeTpaMu

111

112

ITokazaTenbHBIE CUCTEMEI C
napameTpamu

Jlorapudmuueckue ypaBHEHUs,
HEPAaBEHCTBA C apaMeTpaMu

https://www.yaklass.ru/

113

Jlorapudmuueckre CUCTEMEI C
napameTpamu

114

115

TpuronomeTpudeckue ypaBHEHHs
C mapaMeTpamMmu

Tpuronomerpuyeckue
HEPABEHCTBA C TapaMeTpaMu

116

TpUroHOMETpUYECKUE CUCTEMBI C
rapameTpamu

117

118

119

ITocTpoeHue u uccnenoBaHue
MaTEMaTUYECKNX MOJEIIEeH
pEeaIbHBIX CUTYaLUN C TOMOILBIO
YPaBHEHUH € ITapamMeTpamu

[Toctpoenue u uccienoBanme
MaTEMaTUYECKUX MOJENIEN
pEeabHBIX CUTYaLUN C TTOMOIIBIO
CUCTEM YpaBHEHUH ¢ apaMeTpaMu

[TocTpoenue u uccienoBanue
MaTEMaTUYECKUX MOJENIEN
pEAIBHBIX CUTYallUi C IIOMOILBIO
CUCTEM YpaBHEHUH ¢ apaMeTpaMu

120

KonTtponpHas pabdora: "3anaum ¢
napaMmerpamu”




121

[ToBTOpenue, 06001ICHNE,
CcHUCTEMaTH3al|s 3HAHMI:
"VpaBHenus"

122

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3aIis 3HAHWI:
"VpaBuenus"

123

124

125

[ToBTOpEeHME, 0000IICHUE,
CHCTEeMAaTH3aIus 3HaHUH
"VpaBuenus. CucteMbl
ypaBHEHUI"

[ToBTOpEHME, 0000IICHUE,
CHUCTEMaTH3al|sl 3HAHMIA:
"HepaBenctpa"

[ToBTOpenue, 06001IIEHNE,
CHCTeMaTH3allys 3HAHUIA:
"HepaBencraa"

https://www.yaklass.ru/

126

[ToBTOpenue, o6odIIEHKE,
cucTeMaTH3alys 3HaHUM:
"HepaBenctaa"

https://www.yaklass.ru/

127

[ToBTOpenme, 0600IIEHNE,
cHCTEeMAaTH3aIus 3HaHUH
"IIpon3BoaHas u €€ npumMeHeHue"

128

129

[ToBTOpenue, 06001IeHNE,
CUCTEMAaTH3aIs 3HAHWII:
"IIpon3BoaHas u €€ npumeHeHue"
[ToBTOpenue, 06001ICHNE,
cucTeMaTH3aIis 3HAHWI:
"ITpon3BoaHas u €€ npuMeHeHue"

https://www.yaklass.ru/




[ToBTOpenue, 06001ICHNE,

130 cucTeMaTu3aus 3HaHWil: 1
"UuTerpan u ero npuMeHeHue"
[ToBTOpeHnue, 06001ICHNE,

131 CHCTeMaTU3alMsl 3HAHUIA: 1
"Oyakuun"
IToBTOpEeHue, 00001IEHNE,

132 CHCTenfaTmaum{ 3HAHWIL: 1 https://www.yaklass. ru/
"Oyaruun"
[ToBTOpEeHME, 0000IICHUE,

133 cucTeMaru3anus 3HaHuil: 1
"OyHkuun"

134 HroroBast KoHTpoIbHAs paboTa

135 Hroroas xonTpoapHas pabora

136 [ToBTOpEHwme, O606H1€HI:IG, 1
cHCTeMaTu3alys 3HaHUI

OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBePsAIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
1 Yuciia 1 BBIYUCIICHUS
11 OnepupoBaTb NOHATUSMM: pPALUOHAIBHOE U JEHCTBUTEIBHOE YUCIIO,
' OOBIKHOBEHHAsI U A€CATUYHAS JIpOOb, IPOLICHTHI
12 BeimonHATe  apudMeTHUecKue Omepanud ¢ PalUOHAIBHBIMH |
' JeHCTBUTEIIbHBIMU YHACITAMHU
13 BbimonuATe  npuOMMKEHHBIE  BBIYMCICHMS, HCIONb3YS  IpaBUIla
' OKpYTJICHUS, JIeNIaTh MPUKUAKY U OIICHKY Pe3yJIbTaTa BEIYMCIICHHI
OnepupoBaTh MOHATUSAMU: CTENEHb C LIEJbIM IOKa3aTeIeM, CTaHIapTHAs
14 ¢dopma 3anucu EeHCTBUTENBHOTO YKCIA, KOPEHb HAaTypallbHOW CTENEHH;
' UCIOJIb30BaTh MOAXOAILYI0 (GOpPMY 3amMch ACHCTBUTEIbHBIX YUCEN IS
peLIeHHs TPAKTUYECKHX 3a/1a4 U IPECTABICHUS JAHHBIX
OnepupoBaTh NOHATHUSAMH: CHHYC, KOCHHYC M TaHT€HC HPOM3BOJBHOTO
1.5 yIia; MCIOJIb30BaTh 3allUCh IPOU3BOJILHOTO YIja dYepe3 oOpaTHbIE
TPUTOHOMETpHUUYECKUE (PYHKIMH
2 VYpaBHEeHUS 1 HEpaBEHCTBA
OnepupoBaTh MOHATUAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, LIEINIOE,
2.1 panroHaIbHOE, UppalMOHATIBLHOE ypaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
59 BeimonHATe npeoOpa3oBaHUs TPUTOHOMETPHUUECKUX BBIPAXKEHUH H
' pelaTb TPUrOHOMETPUUYECKHE YPAaBHEHUS
BeImonHATE TpeoOpa3oBaHus HENbIX, PATMOHANBHBIX U UPPAIIMOHATBHBIX
2.3 BHIDQKEHUII W pemaTh OCHOBHBIC THITBI IIENIBIX, PALMOHAIBHBIX H
UppaIMOHATIFHBIX YPaBHEHHUI U HEPABEHCTB
24 [TpuMeHATh ypaBHEHUS UM HEPAaBEHCTBA JUISl PEIICHUS MaTeMaTHYeCKUX
' 3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKH U pealbHOM KU3HU
MogenupoBaTh peajbHble CHTyallUd Ha S3bIKe ajareOphl, COCTaBIATH
2.5 BBIp)KEHUS, ypaBHEHUS, HEPABEHCTBA 110 YCIOBUIO 33JauH, UCCIEI0BATh
MOCTPOCHHBIE MOJIENIM C UCIIOJIL30BAaHUEM arrapara aareopsl
3 OynHkmy 1 rpaduku
OnepupoBaTb MNOHATUSAMH: (YHKIMS, CIOCOOBI 3aJaHus (DYHKIHUH,
3.1 o0nacTb OIpeneieHus] M MHOXECTBO 3HaueHUd (QyHKUuH, Tpaduk

GbyHKIMM, B3aUMHO 0OpaTHbIe (QYHKIIUU




OnepupoBaTb MOHATUSAMH: YETHOCTH M HEUETHOCTh (DYHKIMM, HYIH

32 GyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduky QyHKIMHA 111 pELICHUsT ypaBHEHUH
34 Ctpouts W 4YHTaTh TpadUKU JHHCHHOW (YHKIUH, KBAJAPATHUUHOU
' byHKIMY, cTeneHHON (QYHKIUU C 1IeJIbIM [T0Ka3aTeleM
Hcnonw3oBare rpaduku GyHKIME A7 UCCICIOBAHHS TIPOIECCOB U
35 3aBHCUMOCTEH TpU PEUICHWU 3ajad U3 JPYTUX Y4eOHBIX MPEAMETOB H
' peasibHOM  JKWM3HM, BbIpaXkarb (opMynamMu 3aBUCUMOCTH  MEXIY
BEJIMYUHAMU
4 Hayana maremaT4eckoro aHanmsa
41 OnepupoBaTh MNOHATHUSIMU: TIOCIEIOBATEIBHOCTh, apudmernyeckas Hu
' reoMeTpuYecKas Iporpeccuu
OnepupoBaTh NOHATHSAMH: OECKOHEYHO YOBIBAaroIasi reoMeTpUYecKast
4.2 mporpeccusi, CyMMa OECKOHEYHO  YOBIBAarOIIEH  TeOMETPHYECKOM
POrpeccuu
4.3 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBA MOCIENOBATENLHOCTEH M MPOrPeccuil  yis
' pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoXecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATUSIMU: MHOXKECTBO, OTIEPAIIUH HAJl MHOKECTBAMU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIA —ammapar il  ONHCAHHS
5.2 peallbHBIX MPOIIECCOB U SBJICHUIA, IPU PEIICHUH 3a/1a4 U3 APYTUX yU4EOHBIX
PEIMETOB
5.3 OnepupoBaTh  TMOHATHAMHU:  ONpEJACICHUE, TEOopeMma,  CIENICTBUE,
JI0Ka3aTeJIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NMpoBepsieMoro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJbTara
1 Yucna v BEIYUCICHUS
OnepupoBaTh TOHSATHSAMH: HATypallbHOE, IEJIO€ YHCIIO; HCIOJIH30BaTh
11 MPU3HAKK JIEJIMMOCTH LEJIbIX YHCEeJ, Pa30KEHUWE 4YHucCia Ha MPOCThIE
MHOXHTEJH JUIS PEIICHUS 3a1a4
1.2 OnepupoBaTh MOHSATHEM: CTEIIEHB C PAIlMOHALHBIM MTOKa3aTeIeM
13 OnepupoBaTh MOHATUSMHE: JIOTApU(PM YHUCIIA, TECITUIHBIE U HATypaJIbHBIC
' norapudme
2 VYpaBHeHUs 1 HEpaBEHCTBA




2.1

[IpuMeHSATH CBOMCTBa CTENEHM [UId IpeoOpa3oBaHUs BBIPAKECHUH,
OIEpUPOBATh TOHATUSAMU: IIOKA3aTCIIBHOE YPAaBHEHHE M HEPABEHCTBO;
pelaTe OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

2.2

BeimonHATe mpeoOpa3oBaHusl BBIPAKEHUH, COJACPKALIMX JIOTapU(pMBL;
OTIEPHPOBATH MOHATUAMU: JIOTAPU(PMUUECKOE YPAaBHEHUE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

2.3

2.4

HaXO,Z[I/ITB pEeIICHUA HpOCTCfII.HHX TPUTOHOMCTPUYCCKHUX HEPABCHCTB

OnepupoBaTh MOHATUSAMU: CUCTEMA JUHEHHBIX YPaBHEHUM U €€ pEelICHUE;
UCIONIb30BAaTh  CUCTEMY JIMHEWHBIX  YpaBHEHHMH Uil  peIICHUS
MPAKTUYECKUX 3a7a4

2.5

Haxomute  pemieHMss  OPOCTEHIIMX  CHCTEM W COBOKYIIHOCTEH
palMOHAIBHBIX YPABHEHUN U HEPABEHCTB

2.6

MogenupoBaTh peajbHble CHTyallUd Ha S3bIKe aiareOphl, COCTaBIAThH
BBIPAKECHMSI, YPABHEHHUs, HEPABEHCTBA U CHUCTEMBI IO YCIIOBHUIO 3aJa4H,
HCCJIEI0BAaTh IIOCTPOCHHBIE MOJIEIH C UCTIOJIB30BAHUEM aIlllapara anreOpsl

OyHKIMK U TpaduKu

3.1

OnepupoBaTh TMOHSATHAMHU: TEpHOAWYECKAas (QYHKIUS, TPOMEKYTKU
MOHOTOHHOCTH ()YHKIIMH, TOYKH IKCTpeMyMa (pyHKIMH, HauOOJbIIee U
HaMMEHbIIIee 3HaUeHUS (QYHKIIMH Ha IPOMEKYTKE; UCIIONIb30BaTh UX JUIS
ucciaen0BaHus QYHKIUH, 331aHHOH rpadKoM

3.2

OnepupoBaTh NOHATUSAMHE: TPAaPUKH MMOKA3ATEIBHOM, TOrapuPMHUECKON 1
TPUTOHOMETPHUYECKUX (DYHKIHMI;, u300pakaTh WX Ha KOOPIMHATHOM
IJIOCKOCTH U MCIIOJIb30BATh JUUIS PELICHHs YPABHEHU U HEPABEHCTB

3.3

3.4

H3o0paxaTh Ha KOOPAMHATHOM TUIOCKOCTH TpapuKd JTUHEHHBIX
ypaBHeHHfI U HUCIOJIB30BAaTh HX I PCHICHUA CHCTCMbI JIMHEMHBIX
ypaBHEHUU

Hcnonb3oBate Tpapuku (QYHKIUN JUIsL HMCCIENOBAaHUS NPOLIECCOB U
3aBUCUMOCTEH U3 JPYruX y4eOHBIX JAUCIUILIIH

4.1

4.2

Hauana MmaTemMaTudyeckoro anainza

OnepupoBaTb MOHATUSAMU: HENpepbIBHas (QYHKLUS, MPOU3BOIHAS
(GYHKIIMM; HCIONb30BaTh TIE€OMETPUYECKHM U (U3MUECKUH CMBICIT
IIPOU3BOJHOM JUIS pEeLIEHUs 3a1a4

Haxoaute IMPOU3BOAHBIC 9JICMCHTApPHBIX (bYHKHHﬁ, BBIYUCIATH
MMPOU3BOJAHBIC CYMMBI, IPOU3BCACHU S, HACTHOI'O (I)YHKI_II/Iﬁ

4.3

Hcnonp30BaTh  MPOM3BOAHYIO s HCCIeAOBaHMS  (QYHKIMH Ha
MOHOTOHHOCTbh M 3KCTPEMYMBbI, IPUMEHSATh PE3yJIbTaThl HUCCIEI0BAHUS K
MOCTPOCHHIO IPa(hUKOB

4.4

4.5

Hcmons30BaTh MMPOU3BOAHYIO JIA HAXOXKIACHUSA HAWJIYUYIICTO PCIICHUSA B
MPUKJIAAHBIX, B TOM YHCJIIC COONNAJIbHO-OKOHOMUYCCKHX, 3aadax

OHepI/IpOBaTL INOHATHUAMMU HCpBOO6p8.3Ha$I U HHTCrpaa; IIOHUMAThb
I‘eOMCTpI/I‘-IeCKI/Iﬁ )51 (I)I/IBI/I‘-ICCKI/II\/'I CMBICJI UHTCI'paJia




4.6

Haxomute mepBoOOpa3HbIe JJIEMEHTapHBIX  (DYHKIWNA, BBIYUCIATH
uHTerpai mo ¢popmyne Heiorona — JleliOnura

4.7

Pemats npukiaaHbie 3a1a4u, B TOM YHCJIE COLMATbHO-YKOHOMUYECKOTO 1
(u3nYecKoro xapakrepa, CpeJIcTBAMU MaTEMaTHYECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BBIYUCICHUS
Panmonanbhple  umcna. OOBIKHOBEHHbIE M JECATHYHBIE JpoOHM, MPOLIEHTHI,
OeCKOHEeuHble  MepUoJUuYecKue  apobu.  Apudmernyeckue  oOmepauuud  C
1.1  pauuoHaIBHBIMHM YHUCIAMH, IPeOOpa30BaHUS YUCIOBBIX BbIpaxkeHUH. [IpumeHnenue
AapoOeil U MPOLIEHTOB JUIsl pEelIeHUs NPUKIAJHBIX 33734 U3 Pa3jIM4HbIX OTpaciel
3HaHUH U pPEaJIbHOM KU3HU
JlelicTBUuTenbHBIE  yMchaa.  PanuMoHanpHble W HMppalMOHAlbHbIE  YHCIA.
1.2  Apudmernueckue omnepanuu ¢ JeHCTBUTENbHBIMU uHciaamu. [lpuGnmxénHble
BBIUMCIICHUS], [TPaBUJIA OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ mensiM mokaszareneM. CranmaptHas ¢Gopma 3amuch JIeHCTBHTEIBHOTO
1.3  ugmcna. Mcnonp3oBanue moaxosmeld (GopMbl 3alTUCH JEHCTBUTEIBHBIX YUCET LIS
peleHusl MPaKTUYECKUX 33134 U IPEJCTaBICHUS JaHHBIX
14 Apudmernueckuii KOpeHb HaTypaJbHOM creneHH. J[eHcTBHsS ¢ apuMETHUECCKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHMHYC M TaHIEHC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YUCIIOBOI'O apryMeHTa
2 VYpaBHEHUs U HEPABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MPe0oOpa3oBaHUs
99 ITpeoOpa3oBanue TPUTOHOMETPHUUYECKUX BBIpQ)KEHUH. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POpMYIIbI
93 VYpaBHeHHWe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pemieHHe HepaBeHCTBAa. Meron
WHTEPBAJIOB
2.4  Pemenue 1enbix U ApOOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppatimoOHaNbHBIX YPaBHEHUN U HEPAaBEHCTB
2.6  Pemienue TpUrOHOMETPUUECKUX YpaBHEHHM
97 [TpumeHeHne ypaBHEHH 1 HEPABEHCTB K PEIICHUI0 MAaTEeMAaTHUECKUX 3a/1a4 U 33124
' U3 PA3JIMYHBIX 00JIaCTeH HAYKU U peaslbHON KU3HU
3 OyHKIMH U TpaduKu
31 @Oynkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzammHO oOpaTHBIE
' byHKIMH
3.9 OO6nacTh ompeeneHuss U MHOXECTBO 3HaueHWd Qynkuuu. Hynmu QyHkumm.

[IpoMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUINU




33 CrenenHast GyHKIUS ¢ HATYpaJIbHBIM U IIeTIbIM MOKa3zareneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpaduK KOpHsI N-0i CTETICHU
3.4 Tpuronomerpuueckass OKpyKHOCTb, ONpEACICHHE TPUTOHOMETPHUYECKUX (DYHKITHIA
' YHCIIOBOTO apryMeHTa
4 Hauana maTemMaTueckoro aHaiunsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHHs IOCIEAOBAaTENbHOCTEH. MOHOTOHHBIE
' OCIIEIOBATEIbHOCTH
Apudmernueckass U reomerpuueckas nporpeccud. beckoHeuHO yObIBaromas
4o  TEOMETPHYECKas NMPOrpeccus. Cymma OeCKOHEYHO YyOBIBAIOLICH TE€OMETPUYECKOM
' nporpeccun. Dopmyna CIOXKHBIX NPOLEHTOB. VICHONb30BaHUE MPOTPECCHH  JUIS
pelIeHHs peaabHbIX 33aa4 MPUKIIAJHOTO XapaKTepa
5 MHoxecTBa 1 JIOrMKa
MHoxecTBO, omepauuu HaJ MHokecTBamHu. [luarpammsl Oiinepa — BenHa.
5.1 IIpumeHeHHEe TEOPETUKO-MHOXKECTBEHHOTO armnmapara JUisi OINHCAaHHs pPealbHbIX
IIPOLIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTUX YUeOHBIX IIPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KNIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Hucna v BBIYUCICHUS
11 Hartypanbhble u nenslie uncia. [lpu3Haku AeIMMOCTH HENbIX Yucel
1.2 CreneHsb ¢ paliluoHaJIbHBIM MTOKa3areneM. CBOWCTBA CTENEHH
13 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIe JOrapupMbl
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 IIpeoOpa3oBaHue BBIPAXKEHHUH, COAECPIKALIMX JIOTApU(MBI
99 [IpeoOpa3oBanue BRIpaKEHHN, COACPIKAIINX CTENICHH C PAI[IOHATEHBIM
' HoKa3aTeseM
2.3 [TpuMepbl TPUrOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zaTenbHblE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 CucteMbl JHMHEHHBIX ypaBHEHUH. PerieHue NPUKIAAHBIX 3a7ad C IMOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTeMbl 1 COBOKYITHOCTH PAIMOHAIBHBIX YPABHEHUH 1 HEPABEHCTB
)8 [IpumeHeHne ypaBHEHHMH, CHCTEM M HEPABEHCTB K PELICHHUI0O MaTeMaTHYEeCKHUX
' 3a]a4 ¥ 3a/1a4 U3 Pa3IMUHbIX 00JIacTei HAayKy U pealbHON )KU3HU
3 OyHKIMH U TpaduKu




Oynkius. [lepuoanyeckne (yHkmuu. [TpomMeXyTkM MOHOTOHHOCTH (DYHKITHH.

3.1 Makcumymbl 1 MUHUMYMBbl GyHKUIMHM. HawmOosblliee W HaWMEHbIIEe 3HAYEHUE
(GYHKIIMN Ha IPOMEKYTKE

3.2 Tpuronomerpuueckre GyHKIUHN, UX CBOMCTBA U rpaduku

3.3 [TokazarenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

3.4 Hcnonp3oBanue rpadhukoB QyHKIHHA A5 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CUCTEM
Ucnonv3oBanue rpadukoB (QyHKUMHA Ui HCCIENOBAaHUS  MPOLECCOB U

3.5 3aBUCHUMOCTEH, KOTOpble BO3HHUKAIOT MPHU DPELICHUH 3a/1ad U3 JPYIUX y4eOHBIX
IIPEAMETOB U PEaIbHOMN )KU3HU

4 Hauvana marematuuyeckoro ananusa

4.1 HenpepoiBable pyHKIIMU. METOA HHTEPBAIOB /IS pEIICHUS] HEPABEHCTB

4.2 [TpousBognas pyuakmuu. ['eomeTpuueckuii 1 GU3NUECKUI CMBICT TTPOU3BOIHOM

43 [TpousBoaHbie 31eMeHTapHBIX (GYHKIUH. DOpMyIbl HAXOXKIEHHS MPOU3BOIHON

' CYMMBI, IPOU3BENICHUS U YACTHOTO (PYHKIIUI

[IpumeHeHne NPOM3BOAHONW K HCCIENOBAHUIO (PYHKIHMI HAa MOHOTOHHOCTH H

4.4 sKkcTpeMyMbl. HaxoxneHrne HanOobIIero ¥ HauMeHbIIero 3Ha4eHus PyHKIUU Ha
OTpe3Ke
[Ipumenenne Mpou3BOAHOM JIJIsl HAXO0XKACHUS HAMITYYIIETO PEIICHHUS B IPUKIIATHBIX

4.5 3ajlayax, AN ONpeAeNieHusT CKOPOCTH TMpoliecca, 3aJaHHOro (OpMyrnod win
rpadgukom

4.6 [TepBoobOpasnas. Tabmuia mepBooOpa3HBIX

47 WuTerpan, ero reomeTpuueckuii u Gpu3nuecKuii CMbICI. BbrunciaeHne nuterpaia mo

dbopmyne HetoTona — JleitOuuiia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NpoBePSIeMOr0  OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMBbI CpeHero 0o1ero
TpeOoOBaHUS o0pa3oBaHus

Brnanenue meromamu J10Ka3aTenbCTB, AJrOPUTMAMM pELICHUs 3a/ad;
yMeHue (GOpMYIHMpPOBaTh M ONEPUPOBATh MMOHATUSAMHU: OIpEICTICHHE,
aKCUOMa, TeopeMa, CJEJICTBHE, CBOICTBO, INPHU3HAK, [10Ka3aTeNbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKHY; MIPUMEHATH UX; YMEHHE (POPMYIUPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KIEHHE, NMPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BaTh METOJ MAaTEMaTU4YEeCKOW HHIYKIINH;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS PU PELICHNUH 3a]1a4, OLICHUBATh
1 JIOTUYECKYI0 IPAaBWIBHOCTb PAacCYXJIEHUH; yYMEHUE OIEepUpOBaTh
HOHATUSIMH: MHOKECTBO, MTOJIMHOXECTBO, ONEpPAIlUN HAJl MHOXECTBAMU;
YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM — ammapar s
OIKCaHMsI pealIbHBIX MPOLIECCOB U ABJICHUN U MPH PEIIEHUH 337134, B TOM
YHCIIe U3 IPYTHX YICOHBIX IPEIMETOB; YMEHUE ONEPUPOBATH MOHATHSIMHU:
rpad, cBsI3HBIN rpad, 1epeBo, UK, rpad Ha MJIOCKOCTH; YMEHHE 3a/1aBaTh
Y ONMCHIBATh Irpadbl pa3IMUHbIMU CIOCOOAMU; UCIIOJIB30BATh rpadbl Mpu

peHICHUN 3a1a4

YMeHue onepupoBaTh MOHATHSAMU: HATYpaJbHOE YHUCIO, LIEJIOE YHUCIIO,
CTEIEHb C LEIbIM MTOKAa3aTeNieM, KOPEHb HaTypaJIbHON CTEIEHH, CTENEHD C
pPalMOHAIIBHBIM MOKA3aTENEM, CTENEHD C JEUCTBUTEIBHBIM II0KA3aTENEM,
norapudM YHCIIA, CUHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOTO YHCIIA,
OCTaTOK IO MOJYJI, PAlMOHAIIBHOE YHUCJIO, WPPAUMOHAIBHOE YHUCIIO,
MHOKECTBA HATYpaJbHBIX, LENbIX, PAlUOHAJIBHBIX, JIEHCTBUTEIBHBIX
2 YHUCEN; yMEHUE UCTIOIB30BaTh IPU3HAKH JCIMMOCTH, HAMMEHBIINI 001N
JIeNUTedh W HaWMEHbIllee oOIlee KpaTHoe, alroput™M EBkimma mpu
pEelIeHnH 3a7a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3UIIMOHHBIMU CHCTEMAMM
CUUCJICHUS;  YMEHHE  BBIIOJHATH  BBIUKMCICHUE  3HAYEHUH U
npeoOpa3oBaHMsl  BBIPAXEHUW CO CTEMECHSAMH U Jiorapudmamu,
npeoOpazoBaHus JIpOOHO-palMOHATBHBIX BBIPAKEHUI; YMEHHUE

ONeprupoOBaThH IIOHATHUAMU IOCIC€10BAaTCIIBHOCTD, apI/I(bMeTI/I‘—IeCKaSI




MPOTrpeccusi, TeOMETpPHYeCKass MPOrpeccusi, OECKOHEYHO YyObIBaroIias
reoMeTpuuecKas Iporpeccus; yMeHue 3aJaBaTh IOCJIEI0BAaTEIbHOCTH, B
TOM YHCJI€ C TIOMOIIBI0 PEKYPPEHTHBIX (OPMYI; YMEHHE OINEPUPOBATH
HOHATUSAMH: KOMIUIEKCHOE YMCJIO, CONpPSDKEHHBIE KOMIUIEKCHBIE 4HUCIA,
MOJyJIb U apTyMEHT KOMIUIEKCHOTO YMCIIa, (popMa 3ammucu KOMIUIEKCHBIX
qucen (reoMeTpu4eckas, TPUrOHOMETPHUECKas U ajaredpanyeckas); yMeTb
NPOU3BOIUTH apU(PMETHIECKUE ICHCTBUS C KOMIUIEKCHBIMH YHUCIIAMH;
IPUBOAUTH IIPUMEPHI UCIIOIb30BAHNS KOMIIEKCHBIX YUCENl; ONIEPUPOBATh
HNOHATHSIMM:  MaTpuua 2xX2 u  3x3, onpeaenuTenb  MaTpPULBL,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHHEe onepupoBaTh IMOHATUAMH: PALMOHAIBHBIC, WpPpalUOHAJIbHBIC,
[I0Ka3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUs M HEPaBEHCTBA, WX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHATUSIMH: TOXKIECTBO, TOXKIECTBEHHOE MNpeoOpa3oBaHUE, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPABHEHMM M HEPABEHCTB, PaBHOCWIBHOCTHb
YpPAaBHEHUI, HEPABEHCTB M CHCTEM; YMEHHE pEIIaThb YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX I[PUEMOB; peLIaTh
YpAaBHEHUsI, HEPABEHCTBA M CHUCTEMBI C [apaMeTpoOM; IPUMEHATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI I PELICHUS MaTEMaTUYECKHUX

3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00J1aCTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh NOHATUAMHU: (YHKIHUSA, UYETHOCTh (PYHKIMH,
HNEPUOJIMYHOCTh (YHKLUHU, OTPAHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (DyHKLMH, HauOoJbllee U HauMEHbIIee 3HAUCHUS
(GYyHKLIMU Ha MPOMEXYTKE, HenpepbIBHas (YHKIMS, aCHMOTOTHI Tpaduka
GyHKIMM, TIepBas ¥ BTOpas MPOU3BOJHASA (PYHKIIMU, T€OMETPUUECKUNA U
¢u3nueckuif CMbICT TNPOU3BOAHOHM, MepBOOOpa3Has, ONpeAeIEHHbIH
MHTETpall; YyMEHUE HaXOJUTh AaCHUMNTOTHI rpapuka (QpyHKIHH; yMEHHUE
BBIUNCJIATh INPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMN (YHKIUH, HAXOJUTh ypaBHEHHE KacaTeIbHOW K rpauky
(GYyHKLIMU; YMEHHE HAXOAMTh IPOU3BOIHBIE SJIEMEHTAPHBIX (DYHKIHI;
YMEHHE HCIOJIb30BaTh MPOU3BOJAHYIO U HCCIENOBaHUS (DYHKUUH,
HaXOJUTh HAWOONbIINE W HAWMEHbIIUE 3HAUYEHUs (YHKIMIA; CTPOUTH
rpauKu MHOTOUWIEHOB C MCIIOJIb30BAaHHEM allllapata MaTeMaTH4ecKoro
aHaJINM3a; NPHUMEHATH IPOU3BOJHYIO MJI HAXOXKIACHHUS HaWIydlIero
pelIeHuss B NPUKIAIHBIX, B TOM YHCIE COLUUATbHO-DKOHOMHYECKHX H

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaXOJUTh IIomaau 1 00BEMBI (I)I/Il“yp C IOMOIIIBIO




HHTCrpaia;, MNpuBOAUTH NPHUMEPBI MATCMATUYCCKOTO MOJCIUPOBAHUA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHITHAMU: TpaduK GyHKIIUU, oOpaTHAs PYHKITUS,
KOMIO3UIUS (DYHKIMHA, JUHEWHas (YHKIMSA, KBaJpaTu4yHas (QYHKLUS,
paunoHanbHas (YHKUMSA, CTENeHHas (QYHKLUHSA, TPUTOHOMETPUYECKUE
¢byHKunu, oOpaTHbIE TPUTOHOMETpHUYECKHE (DYHKIMH, TMTOKa3aTebHAs H
jgorapupmuueckass (QyHKLUUU; YMEHHME CTPOUTh TIpapUKH M3YYEHHBIX
(GyHKUMH,  BBIIONHATH  HpeoOpa3oBaHusi  rpadukoB  (YHKIHUH,
UCIMOJIb30BaTh TpaQUKH sl U3Yy4EHHUs IIPOLECCOB M 3aBUCUMOCTEH, MpU
pelIeHnH 3a7ad U3 JAPYruX Y4eOHBIX MPEeIMETOB W 3a/a4 U3 peabHON
KU3HHU; BbIpaXXaTb (OPMYJIaMH 3aBUCUMOCTH MEXAYy BEJINYMHAMU;
MCII0JIb30BaTh CBOICTBA U rpapuku QyHKIUN Ui PEIICHUs YpaBHEHUH,
HEpaBEHCTB M 33Jay C IapamMeTpamu; H300paxaTb Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemaTb TEKCTOBbIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, JOJIM U 4YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTb TOBapOB U
YCIIyT, HAJIOTH, 33Ja4i U3 00JIaCTH YIpaBICHUS JTUYHBIMUA U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YpaBHEHMs, HEPAaBEHCTBA U UX
CUCTEMBI II0 YCIOBHMIO 3aa4M, MCCIEAOBATb IIOJY4CHHOE DEIICHUE U
OLIEHUBATh NPaBJONOJO0HOCTh pPE3yJIbTaTOB;, YMEHHE MOJECINPOBAThH
peanbHBIE CUTYallMM Ha SI3bIKE MATEMAaTUKH; COCTABJISATH BBIPAKECHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3a7a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJEIM C MHCIOJb30BAaHMEM  ammapara  anreopsl,

UHTEPHPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT

YMeHue onepupoBaTh MOHATHAMU: CpellHee apupMeTHdecKoe, MeraHa,
HauOoJIbIlIee U HaMMEHbIIIee 3HAUEeHUs, pa3Max, JUCIIEPCUsi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOr0 Habopa; yMEHUE H3BJIEKaTh, UHTEPIPETUPOBAThH
uHOpMalKIO, IPEJCTaBICHHYIO B Ta0IMIIaX, HA AUarpamMmax, rpadukax,
OTpakaroIllyl0 CBOMCTBA peasIbHBIX IPOIECCOB U SBJIEHUI; MPEICTaBIATh
uHpOpMALMIO C TOMOUIbIO TaOMUI] W JAMarpamM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHble, B TOM 4YHCJE C MPUMEHEHHEeM IpaduuecKux
METO/I0B M JIEKTPOHHBIX CPEJCTB; rpauuecKH UCCIEI0BaTh COBMECTHBIE

HaOJIOZICHUS C TIOMOIIBIO AArpaMM PacCEHBAHUS U JIMHEHHOU perpeccuu

YMeHne onepupoBaTh IOHATHSAMH: CIyYalHBIA OIBIT W CIy4alHOE

CO6LITI/IC, BCPOATHOCTDH CJ'Iy‘-IH.fIHOFO CO6LITI/I}I; YMCHHUEC BBIYHUCIATH




BEPOSTHOCTh C HCIOJIB30BAHWEM TIpadUUeCKUX METOA0B; NPHUMEHSTh
(GOpMyIIBI CIOKEHHS W YMHOXKCHHUSI BEPOSITHOCTEH, (OpPMYIly IOJIHON
BEpOATHOCTH, Gpopmyny beprymnnu, komOuHaTopHbIe (AKTHI U POPMYIIBI;
OLICHMBATh BEPOSATHOCTU DEAIBHBIX COOBITHH; yMEHHE OIEpUpPOBATH
NOHATUSMH: CIy4yailHas BEJIMYMHA, pAaclpe/ielieHue BEpPOSITHOCTEH,
MaTeMaTU4ecKoe OKUJaHWe, AWCIEPCHS W CTaHAAPTHOE OTKIOHCHHE
CIlyualiHOW  BENUYMHBI, (DYHKUIUU paclpelesNieHuss U IUIOTHOCTH
PaBHOMEPHOTO, [TOKA3aTEIFHOTO U HOPMAJIBHOTO paclpeielICHni; yMEeHHe
UCTIOJIb30BaTh CBOMCTBA MU3YUYEHHBIX PACIpPEICICHUN IS pelIeHus 3a/1a4;
3HAKOMCTBO C MOHSATHAMH: 3aKOH OOJIBIIMX YHCEI, METObI BEIOOPOYHBIX
UCCIIC/IOBAaHMIA; yMEHHE MPHUBOAWTH TPUMEPHI MPOSBICHUS 3aKOHA
OONMBIIMX YHUCENT B TMPHUPOAHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHE
OTIEPHPOBATH MOHATUSAMH: COUYETAaHUE, NMEPECTAaHOBKA, YHCIO COUYCTAHUH,
YHUCJIIO  TEepPEecCTaHOBOK; OwHOM  HbIOTOHAa; yMeHHME  NPHUMEHSTh
KOMOWHATOPHBIE (PaKThl U PACCYKICHHS JJISl PEIICHHS 33/1a4; OIICHUBATh
BEPOSITHOCTH PEaJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMmenue onepupoBarb IMOHATHSMH: TOYKA, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUUMHA YIJIa, INIOCKUI YroJ1, ABYTpaHHbII
YTOJI, TPEXTPAHHBIN YTOJI, CKPEIIMBAOIIUECS MPSIMBIE, TAPATIIEITBHOCTD U
MEPIECHANKYISIPHOCTD NPSAMBIX U IUIOCKOCTEH, YIrOJl MEXAY HpPSIMBIMU,
Yrojl MEXAy NpsSIMOM M IUIOCKOCTBIO, YIrOJl MEXAY IUIOCKOCTSMH,
pacCTOssHUE OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE MEXKAY IPSAMBIMH,
pacCTOAHUE MEXAY MJIIOCKOCTAMH; YMEHUE UCIOJIb30BaTh MPU PEIICHUHN
3aJa4 U3y4yeHHbIe (PAKThl U TEOPEMbI TUIAHUMETPHH;, YMEHUE OIICHUBATh
pasMepbl OOBEKTOB OKPYKAIOIIETO MHpA; CTPOUTH MaTeMaTHYECKHE
MOJEIN C TOMOIIBK) TE€OMETPUYECKUX NOHATUM M BEJIWYMH, peIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n
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YMeHue onepupoBarh MOHATUSAMU: IJIOLWAAL (QUIYpPHI, 00BEM (UTYPHL,
MHOTOTPaHHUK, IMPABWJIBHBIII MHOTOTPAaHHUK, CEUEHUE MHOIOTPaHHMKA,
KyO, mapajuienenumnesa, Mpu3Ma, Oupamuia, (urypa M TOBEPXHOCTh
BpallleHHs, [UIUHIP, KOHYC, Iap, cdepa, miomans chepsl, MIOMAIL
MOBEPXHOCTU MUPaMHbI, MPU3MBI, KOHYyca, IWIMHIpa, 00bEM KyOa,
IPSIMOYTOJIBHOTO MapajuleNeNuIena, MUpamMHuabl, TPU3MBbL, LHIUHAPA,
KOHYyca, I1apa, pa3BEpPTKa MOBEPXHOCTH, CEUEHHUS KOHyca M LMIMHAPA,

napajjiCJibHbIC OCH HJIIM OCHOBAHUIO, CCUYCHHUC IIdapa, IIJIOCKOCTbD,




Kacaromasicsi cdepsl, IUIMHApPA, KOHYCa; yYMEHHE CTPOUTHh CEUYCHHUE
MHOTOTPaHHHKA, N300paaTh MHOTOTPAHHUKH, (PUTYPHl M HOBEPXHOCTU
BPAICHUS, UX CEYCHHUS, B TOM YHCIIE C IIOMOUIBIO 3JICKTPOHHBIX CPEJICTB;
yYMEHHE MPUMEHSTh CBOWCTBA reOMETPUYECKUX (PUTYp, CAaMOCTOATEIHLHO
(dbopMyIMpoBaTH ONpeAeICHHS U3ydaeMbIX (PUTYP, BBIABUTATh THIIOTE3BI O
CBOMCTBAaX M IpPHU3HAKAX TI'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
ONpoBepraTh HUX; yMEHUE MPOBOAUTH Kiaccuukanuioo ¢Guryp Imo
Pa3MUYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAWMBIC IOIOJTHUTEIbHbIC

MOCTPOCHUS
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YMeHue onepupoBaTh IMOHSATHSAMHU: JBH)KEHHE B  IPOCTPAHCTBE,
napaulebHBIA TIePeHOC, CUMMETpPUSl Ha TUIOCKOCTH U B NPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TMOA00UsS, TMOMOOHBIE (UTYPBI;, YMEHUE
pacno3HaBaTh paBHBIC M MOJOOHBIC (UTYPHI, B TOM 4YHCIIE B NPHPOE,
HCKYCCTBE, apXUTEKTYPE; UCTIOIH30BATh TEOMETPHUECKUE OTHOIICHHS TIPU
pEUICHUH 3ajad; HaXOAUTh I'€OMETPUYECKUE BEIMYHMHBI (JUIMHA, YTOJ,
iouiaib, 00bEM) MU PELICHUH 3aJa4 U3 JPYTUX y4eOHBIX IPEIMETOB U
U3 PEAIbHON J>KW3HU; YMEHHE BBIYUCIATH T€OMETPHYECKHUE BEIUYMHBI
(mHa, yromu, IUIOMAIb, O0BEM, IUIOMIANb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHBIC (OPMYJBl U METOJABL, B TOM 4YHMCIE: IUIOLIA[b MOBEPXHOCTH
NUpaMUJIBI, TIPU3MBI, KOHYCA, IMIMHIPA, IUIOMaab cepsl; 00bEM Kyoa,
IOpsSIMOYTOJIBHOTO Mapajuiesenunena, NUpaMuabl, HPU3MBbl, LWIMHAPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp

12
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VYmenune OIICPpHUPOBATE MOHATUAMMA: IPAMOYIOJIbHasd CUCTEMAa KOOPpAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha YHMCIIO, Pa3jokKeHHE BEKTOpa Mo 0a3wucy,
CKaISIPHOE TPOU3BEICHUE, BEKTOPHOE MPOM3BEACHUE, YO MEXIy
BCKTOpaMH1; YMCHHUE HCII0JIB30BATh BeKTOpHBIﬁ n KOOpI[I/IHaTHI)II\/'I METO

AJI pCHICHUA TCOMETPUUCCKUX 3a/1daY U 3a1a9 IPpYTrux y‘Ie6HLIX npeamMeTOB

YMeHne BIOUpaTh MOAXOASIINI METOJT JIJIsl pEIISHUs 3a]]a41; TOHUMaHNe
3HAYUMOCTH MATEMATHKH B HM3yYEHUU TMPUPOJHBIX M OOIIECTBEHHBIX
MIPOLIECCOB U SIBJICHMH; yMEHHME pACIO3HaBaTh MPOSBICHHE 3aKOHOB
MaTEeMaTHKHU B HCKYCCTBE, YMEHUE MPUBOAUTH IPUMEPHI MATEMATUUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Uwucna v BBIYUCICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOLEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernieckuil KOpeHb HATypaIbHOM cTeneHu. JlelcTBUsS ¢ apuPMEeTHIECKUMU
' KOpHSIMH HAaTypAJIbHOM CTEIIEHU

14 Crenenp ¢ menbiM mokazateneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBolicTBa CTENEHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm umcna. JlecaTUuHble U HATYypaJIbHbIE JTOrapH(pMbI

JlelicTBuTenbHbIe uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamy. [IpuOmkE€HHBIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIICHKA PE3yJIbTaTa BHIYMCICHHI

1.8 [IpeoOpa3oBanue BoIpaKEHUN

1.9 KomrmiekcHble uncia
2 VpaBHEHUS M HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPAaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuuecknue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBEeHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUIN 1 HEPABEHCTB

2.10 VYpaBHeHMsI, HEpAaBEHCTBA U CUCTEMBI C TApaMeTpaMu

2.11 Marpwuia cucTeMsl THHEHHBIX ypaBHEHHH. OTpeienTeNh MaTPHIIBI
3 OyHKIMY U TpaPuKH




Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHo oOparHbIe

3 ¢ynkuuu. Yérneie u Heu€THbIe GyHKIMU. [lepuoauueckue GpyHKIUMN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHWH ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (YHKIIHWH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HaumOosbliee m HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (QyHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U rpaduku
3.5 [Toxa3zarenbHas u orapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmerndeckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX MTPOIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (PYHKIMN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMNA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIEro 3HaueHUs! PYHKLIUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHukKu
7.4 Tema v MOBEpXHOCTH BpaIeHUS
7.5 KoopaunaTsl 1 BEKTOpHI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Marematuka. AnreOpa 1 Hayajia MaTEMaTHYECKOTO aHalIN3a; yIriayOJIeHHOe
obyuenwne, 10 xkmacc/ Mepamsak A.T'., Homuposckwuii J[.A., [Tomskos B.M.; mon
penakuueii [logonsckoro B.E., O0mecTBO ¢ OrpaHUYeHHOM
oTBeTcTBeHHOCThIO M3narensckuii neHTp «BEHTAHA-I'PA®Dy;
AxunonepHoe o6mectBo «M3narensctBo «lIpocsemienne»

» MatemaTuka. AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHAJIN3a; YIITyOJIEHHOE
o0yuenue, 11 kmacc/ Mepamsik A.I'., Homuposckuii JI.A., [TonskoB B.M.; non
penakuueii [logonsckoro B.E., O6mecTBo ¢ orpaHU4e€HHON
OoTBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-T'PADy;

AximonepHoe o6miectBo «M3marensctBo «lIpocBemienue»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
MATEMATHUKA: AJITEBPA U HAYAJIA MATEMATHUYECKOI'O
AHAJIN3A, TEOMETPHUA 10 kinacc. Metoauueckne peKOMEHIANH K
yueOHuky A. I'. Mepansika, /. A. Homuposckoro, B. b. IlosnsikoBa. 2-e

u3ganue, crepeotundoe. Mocksa «IIpocperienune» 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://www.yaklass.ru/



