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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIil Kypc «Anredpa U Hayajlla MaTeMaTUYECKOTO aHAIU3a» SIBISETCS
OJHUM M3 HauOoJjiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro oOiero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAIBHYIO 0a3y IS
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTHYECKOE M a0CTPAaKTHOE MBIIUIEHUE O0y4arolUXcs Ha YPOBHE, HEOOXOAMMOM
JUIsL OCBOEHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHOH HaykH, KoTopas (opmymupyeT cBoH
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUsSI 3aKOHaMU (U3MKH, XHUMHHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKHU U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPECHHO HCIIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsA U B
NOBCEIHEBHOH XKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMH aireOpbl M MaTeMaTHUYeCKOIo aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNE U KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone u3yuenus yueGHOro kypca «Anredbpa W Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEeaJbHbIX CUTYAIllUH,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHMH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GbOpMHPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS, TaK M 4epe3 creuuduky ydeOHoM
NeSTEIbHOCTH, TpeOyIoleld MpOJOIKUTENbHOM  KOHIIEHTpAalMM BHHUMAaHU,
CaMOCTOATEIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJIyYeHHBINA pe3yIbTarT.

B ocHoBe MeToanku oOydenus anreOpe U HayalaM MaTeMaTUYeCKOro aHaIn3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUYCHHUS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauaja MaTeMaTHYECKOTO aHAIHN3a
BBIIEJICHB  CIEAYIOLIUE COJAEp)KaTeIbHO-MeToAnYeckue JuHuM: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U Tpaduku», «YpaBHEHHUs U HepaBeHCTBa», «Hauana
MaTEeMaTUYeCcKoro aHamusa», «MHoxecTBa U Jorukay. Bce 0OCHOBHbIE



COJEPKATENbHO-METOAMUECKUE JIMHUM HW3YyYaloTCs Ha MPOTSHKEHUHU JABYX JIET
oOyueHusl Ha YPOBHE CpEHETO 00I1Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra ¥ MOCTENEHHO HACHIIAsICh HOBBIMHM TEMAMHU U pazaenamu. /J[aHHbI yueOHbIN
KypC SBJSIETCS WHTETPATUBHBIM, IMOCKOJIbKY OOBEIUHSET B cede cojepiKaHue
HECKOJBKMX MaTeMaTUYECKUX IUCUUILUIMH, TaKUX Kak aiaredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIn3, TEOPHUsI MHOKECTB, MaTeMaTHuueckas Jjoruka u napyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBIaAeBarOT BCE Ooyiee MUPOKUM MATEMaTHIECKUM
anmapaTroM, y HUX IMOCJIEN0BaTEIbHO POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMAaTUYECKYI0 MOJENIb PEAIbHOW CHUTYyallMd, MPUMEHATHh 3HaHUS,
MOJIyYeHHBIE TPU HM3YYCHHH YYEOHOro Kypca, g PEHIeHUS CaMOCTOATEIbHO
c(opMyITUPOBAHHON MAaTeMaTUYECKOW 3aJayu, a 3aTeM HHTEPIPETUPOBATH CBOIA
OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GbopMUpOBaHKE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpeHero o0iiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATBHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B CEOS MCHOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeJaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpaXEHUs, paboTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypalbHBIX, IEIbIX,
palMoOHANbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud M ONepaluu: JeJIeHHWEe Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, O0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHUE ONEpaliy, a TaKKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTenbHOMY pPacIIMPEHUIO Kpyra HCHOJIb3YEMbIX YHUCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS Ul PELIEHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3aIHs.

JIuaust «YpaBHEHHUS W HEPABEHCTBA» pPEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHuUs, MOCKOJIBbKY B KaXKJIOM
pasaene IlporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPalMOHATIBHBIX, TOKAa3aTEeJbHbIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
coaepkaimmx mnapamerpsl. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH MPHUKIATHBIX
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3a]a4 W 3a7a4 Ha HaXOXKJeHUE HauOOJbIINX U HAUMEHBIIUX 3HaYEHUN (QYyHKINU.
Jannast copepkarenbHas JTUHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PpPalUOHAIBHBIX,
UppPAIMOHANIBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepurasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHUMBOJIbHBIMU (OpMamu, TMPEJACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3G PpeKTuBHbIC
WHCTPYMEHTBl I PEUICHUS IPAKTHYECKUX M €CTECTBEHHO-HAY4YHBIX 3a7ady,
HaIJISIHO IEMOHCTPUPYET CBOM BO3BMOXHOCTH KaK A3bIKa HAYKH.

CopepxarenbHo-MeToAMYeCcKass JUHUA «DyHKUMH U TpadUKU» TECHO
neperjeTaeTcs ¢ IPYyTMMH JIMHUSMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICIIE 33JaET MOCIIE0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTelneHHOoH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKIUHN IJs1 pelleHus 3aa4 U3 APYIHX y4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3AHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHHUMAaHUE
ynensiercs: (pOpMHpPOBAaHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMA BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (PYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, ITO3BOJISIFOLIMX BBIPAXKATh 3aBUCUMOCTH MEXKAY BETMYMHAMH B PA3IMYHON
dbopme: aHATUTHYECKOM, TpadudecKkoi U clioBecHOW. Ero n3yuenne cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETU3aIMH, UCTIOJIb30BAHUIO aHATIOTHH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYr KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYMHBIX OOYyYarOIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKu  CIOXKHBIX (QPYHKIHH, OMPEAeNsITh WX HAuOOJNbIIMEe W HaUMEHBIINE
3HAUEHHUA, BBIYUCIATH MUIOMAanu (Guryp u oObEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas colep)kareiibHas JMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENIEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOIUTh HAMJTyYIlIee PELIEHUE B IPUKIIAIHBIX, B TOM YHACIIE COLUATBHO-
HKOHOMHYECKHUX, 3a/a4yax. 3HAKOMCTBO C OCHOBaMH MaTeMaTHYECKOTO aHaJn3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOPMATILHO-JIOTUYECKOTO U KPEAaTUBHOTO
MBILIUICHUS, (OPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE 1 HCKyccTBe. O0yyaronyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYEHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpaXx.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIIKOJIPHOM MaTEeMAaTHKHU
U TIpe/yiaraloT Hambojiee YHUBEPCAIBHBIA SI3BIK, OOBEIMHSIONINA BCE pa3Ieibl
MaTeMaTHKU H €€ TPWIOKCHH, OHU CBS3BIBAIOT pa3HBbIE MaTEeMAaTHYECKHE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTeMaTUKH M WCIOJB30BaTh €ro /IS BHIPAKCHUS CBOUX MBICIICH.
JpyruM BaXHBIM TPU3HAKOM MAaTEeMaTHKA KaK HayKd CIeJyeT TpU3HAThH
CBOWCTBEHHYIO € CTPOTOCTh OOOCHOBaHHMIA U CJICIOBAaHUEC ONPEICIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMH
MaTEMaTUYECKONH JIOTUKH CIOCOOCTBYET pAa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4JaronIMXcs, TO3BOJISIET UM CTPOUTH CBOU PACCY’KJICHUS HAa OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueObHOM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE MPH3BaHbBI
criocoOCTBOBaTh (DOPMHUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENIEH peabHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara airedpbl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJLKY BECh MaTepra
y4eOHOTO Kypca IIMPOKO HCIIONB3YETCs I peIieHUs MPUKIaAHBIX 3amad. [Ipu
pelIEHUN  pEabHBIX  NPAKTUYECKUX  3ajJad  oOydaroniuecss  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenpHOCTh MO (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCE U3yUEHHUS BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTUYECKOTO aHaTTU3ay.

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



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BLIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OeckoHeUHble mepuoanueckue npoou. IlpuMeHeHue npoOeil W MPOIEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaTbHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckne  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMdA.  MoOyiib
JEWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubnmkéHHBIC BBRIYMCIICHUS, MMPaBUIa
OKpYTJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BBIUYMCICHUM.

Crenenpr C 1ensIM HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
NoAXOsAIEH (OPMBI 3aIMUCH JECHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTYpajJbHOW CTEIICHH U €TI0 CBOMCTRBA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3zaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapupma. JleciTuuHble W HATypaJlbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIC YpaBHEHHMSI M YpaBHEHMs-CIeNCTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EIbIX U APOOHO-PAIMOHATBHBIX YPAaBHEHUHN U
HEpPaBEHCTB. MHOroOwieHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWJIEH ¢ ocTaTKoM. Teopema bezy. MHOrousieHs!I ¢ 11e1bIMU KO3 PUIIUEHTaMHU.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BBIPAXKEHUM, COACPKAIIMNX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppaImoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUH. OcHOBHBIC METO/IbI pereHus

Jgorapu(pMHUUYECKUX YpaBHEHUH.



OcCHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUroHOMETPpUYECKUX YPAaBHEHUM.

Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. MarTpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHU#. ONpenennuTens MaTpuLbl 2X2, ero reoOMETPUYECKUI CMBICT M CBOWCTBA,
BBIYMCIICHHE €T0 3HAYCHUs, NIPUMEHEHUE ONPENEIUTENs I PELICHUS CHCTEMBI
JMHEWHBIX ypaBHEHMU. PemeHne npuKIagHbIX 3a1ad € IOMOLIBIO CHUCTEMBI
JIMHEWHBIX ypaBHeHUM. MccnenoBanmue noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHULL
Y ONIPEJECIUTEIICH.

[TocTpoeHne MaTeMaTHMYEeCKMX MOJEJIEN pPEaJbHOM CUTYallMd C IOMOIIBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHBIX 00J1acTeil HAYKHU U peatbHON KU3HU.

@OyHkuuu U rpadpuku

OyHkius, crnocoObl 3amanus (yHkiuu. B3aumMHO o00paTHbIE (QYHKIUU.
Kommnosumms pyskiuii. I'paduk  QyHkmu. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIe 1 HeuéTHbIe pyHKUUU. [lepuoanueckue
¢yskiun. IIpomMexxyTku MOHOTOHHOCTH (PYHKUMH. MaKCUMyMbl U MUHUMYMBbI
¢ynkun. Hanbonpiiee 1 HaMeHblliee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-MHEWHass (DYHKUIUU. DIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHasi pyHKLHS C HATYpaJIbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHS n-0i CTEMEHU KaK (yHKIIMKA 0OpaTHOM CTENeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazaTenbHass U Jjorapupmuyeckass (yHKUUHU, UX CBOWCTBA M TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpaBHEHUH.

TpuronomeTpruyeckas OKPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

OYHKIMOHAIbHBIE 3aBUCUMOCTH B peaJbHBIX IMpoOIeccax M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4ecKOro aHajim3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJJaHUSA IOCJIEIOBATENLHOCTEH. MeTon
MaTeMaTU4eCKOM HHIYKIUH. MOHOTOHHBIE U OTPAaHUYEHHBIE MIOCIEA0BATEIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTHYECKOIO aHalu3a Kak aHajin3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckasi 1 reoMeTpruecKas nporpeccud. beckoHeuHo yOpiBaromas
reomerpuyeckas nporpeccusi. Cymma O0€CKOHEUYHO YOBIBAIOIIEH reOMETpUUYECKON
MPOTrpeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CIOKHBIX



MpOUEHTOB. VCronp30BaHWE MNPOrpecCHH Ui PELIEHHS PEATbHBIX 3aJad
MPUKJIAJHOTO XapaKTEpa.

HemnpepeiBHbIe (GYHKIIMM W WX CBOWCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkuuid. CBoicTBa (GYHKUMHA HENpPEpHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUISl PELICHHS HEpaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mponsBoaHbIe GyHKIMKH. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeIbHON K rpaduKy QyHKIIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHast ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyu HajJ MHOXKECTBAMHW M WX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. [IpumeHeHHEe TEOPETHKO-MHOXKECTBEHHOTO —ammapara Ui
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTAa, CIEICTBHE,
JI0KAa3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHHUSI.

11 KVIACC

Yuciia 1 BBIYUCICHUSA

Harypanbhbie u nenbie yucna. [I[pumeHeHrne Npu3HAKOB JIEIMMOCTH LEJIbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa A peneHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmrmnekcuble uucia. AnreOpawudeckas W TpUTOHOMETpUYecKas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHUECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn u3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIsl PEIICHHs (PU3NUECKUX U TEOMETPUUIECKUX 3a71a4.

YpaBHeHMs U HEPABEHCTBA

Cucrema 1 COBOKYIMHOCTh YPABHEHU U HEPABEHCTB. PABHOCUIIBHBIE CHCTEMBI
U CHCTEMBI-CIIEJICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PellieHre TpUroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeNbHBIX U  JIOTapU(PMHUECKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBLHBIX HEPABEHCTB.



OCHOBHBIE METOJIbl PELICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UpPpaALMOHATIbHBIX, IOKA3aTENbHBIX U JIOTAPU(PMUIECKIX YPAaBHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpuMeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PELICHUIO0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3iIMyYHbIX 00JacTel HAyKU U peasIbHOM )KU3HU, UHTEpIpETaLUs]
IIOJIyYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPAPUKH

I'paduk xommoszunuu ¢GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHCHUH H
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPHU PEIICHUU 3a7ad U3 JAPYTruX y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumeHeHne MpoU3BOAHON K UCCIEIO0BAHUIO (DYHKUIHMIA HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxxaeHne HanbobIero 1 HAMMEHbIIEro 3HaYeHU I HePpephIBHON
GyHKIIUU Ha OTPE3KE.

[IpumMeHeHnEe NPOU3BOAHOM UL HAXOXKACHUS HAWIIY4dIIEero pElIeHUs B
NPUKIIAHBIX 3a/adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3aJIaHHOTO (HOPMYJION UK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOWMCTBO TiepBoOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

HNuterpan. I'eomeTpuyeckuil CMbICH HHTETpaja. Berayuciaenue onpenesi€HHOro
uHTerpana no popmyne Herotona-Jleibnuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHHS IUIOWAACH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUECKUX TElL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHEHUM.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YUEGHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJIHEI'O OBIIET'O
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO 0OIIECTBA, MPEJCTABICHUE O MATEMAaTHIECKIX
OCHOBAaX (DYHKIIMOHMpPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUN, MPOILEAYp
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMeHHE
B3aMMOJICHCTBOBATh C COIIMAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
(GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNCKON Tpa)kIaHCKOW MICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B TIOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3fInyHbIX BUIOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/IOPOBBIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, pEryispHas (u3nYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pa3muuHbIM  chepaM  MPOodEeCCUOHAIBHOM  JICSITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
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Oynymeir mnpodeccnrn W Ppeannu3oBBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHUM BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON HANPaBICHHOCTH;

7) IKOJIOTHYECKOT0 BOCITUTAHMS S

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJbTYPhl, TIOHUMAHWE BIMSHHUS
COIMATBHO-I)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
Cpellbl, 0OCO3HAHHE TJI00ATIBHOIO XapaKTepa dKOJOTUYECKUX MPoOIeM, OpUEHTALIHS
Ha TPUMEHEHHE MATeMAaTHYeCKUX 3HAHUM JUIsl pelieHus 3ajad B 00JacTu
OKpYyXarolenh cpefpl, IJIaHUPOBAaHUE IOCTYNKOB U OIEHKA HMX BO3MOKHBIX
MOCJICJICTBUM VISl OKPYKAIOIEH CPEJIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOLIECTBEHHOM MPAKTUKHU, TOHUMAaHUE MaTEeMaTUYECKON
HAyKHU KaK cepbl 9eTOBEUCCKOM IeITETLHOCTH, STANOB €€ Pa3BUTHS M 3HAUUMOCTH
JUTSL pa3BUTHS ITUBWIN3AINH, OBJIAJACHHUE SI3IKOM MaTEMAaTHKH U MAaTeMaTHYECCKOM
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIISATh MTPOCKTHYIO
U UCCJIeI0BATEIBCKYIO JIEATEIbHOCTh MHAUBUAYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

Bba3oBble 1ornueckue aeiicTBus:

BBIBJISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKKM MATEMATUYECKHUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/ieNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHBIN NMPU3HAK KiIacCU(pUKALIUH,
OCHOBAaHMS 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISABJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3A U IIPOTUBOPEUHS
B (hakTax, JaHHBIX, HAONIONEHUSAX M YTBEP)KIEHUAX, MpeAsiaraTb KpUTEpUU IJis
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEYUHIA;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOJAUTH CAMOCTOATENIBHO J0KA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh aPTyYMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BBIBOJIbI;
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BbIOMpaTh cmoco0 pelieHuss ydeOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEILICHHS, BHIOMpPATh HANOOJIee MOAXOASIINN C yUETOM CaMOCTOSATEIBHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BAaTENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MPoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAaHHUE
10 YCTAHOBJIEHNIO OCOOEHHOCTEN MaTEMaTUYECKOTO 00BEKTa, SIBJIICHUS, IIPOLIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 0ObEKTaMHU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOSITeNIbHO (OpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3yjIbTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHUBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOLIECCA, & TAKKE BBIABUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaumeii:

BBISBJIATH JeUUUTH MHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIPOC U JUIsl pElICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITUIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpadUyuecKy;

OLIEHUBATh HaAEKHOCTD uH(popmauu o CaMOCTOSTENIbHO
c(OopMyITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
LEJSIMUA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U IIMCBbMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHUs II0 XOIy peEUIeHus 3aJauyu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAae€MOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COINOCTABIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy>XKMBaTh Pa3MuUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH (dopme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;
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IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMarT BBICTYIUICHUS C YYETOM 3ajaady
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE el CTBUS

Camoopranusanus:

COCTABJISITH IJIaH, AJITCOPUTM PEIICHUS 3a/1aui, BRIOUpATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIN HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBLHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJCTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTUYECKOM 3aa4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1ayH,
BHOCUTh KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHIATH MPUUUHBI
JIOCTUKEHUSI WM HEJOCTUKEHUS PE3YJIbTaTOB JEATEIHbHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBHUIYaIbHOM
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOMU
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3aAIllMI0 COBMECTHOUM paboThl, paclpeneisTh
BUJIBbI pabOT, I0rOBApPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IATh
MHEHHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITOJIHSATH CBOIO YaCTh PA0OThI U KOOPIUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 0OmUHA TPOAYKT TIO KPUTEPHUSIM, COHOPMYITHMPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

INPEAMETHBIE PE3YJIBTATHI

K koniy ob6yuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIIHNE
MpeAMEeTHbIE PEe3yJIbTaThl MO OTMEJIbHBIM TeMaM pabouell MporpamMmbl yu4eOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOTO aHAIN3ay:

Yucaa v BBIYUCTCHUSA:
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cBOOOJHO OIEpPUPOBaTh MOHATHUSMU: PAIMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPANUOHATBHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U JICMCTBUTENIBHBIX YUCEI, MOAYJb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl JJIs PELICHUS MPUKIAJHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEaTIbHOU KU3HU;

IPUMEHSATH NPUONMKEHHBIE BBIUMCICHUS, TPABUJIA OKPYTJIEHUS, IPUKHUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOIHO ONEpUPOBATH IOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJISl PELLIECHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CcBOOO/IHO OIEPUPOBATH MOHATUEM: CTEIIEHDb C PALIMOHAIBHBIM I1OKa3aTeNeM;

CcBOOOIHO OINEpUpPOBaTh MOHATHUAMU: JIOTapUPM uHKcaa, AECITHUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCIIOBOTO apTyMEHTAa;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPaBeHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSIMHU: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHMU-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3IMYHbIE METOJbl PEIIECHUs palMOHAIbHBIX U JApPOOHO-
palMOHAJIBHBIX YPAaBHEHWUM, IIPUMEHATH METOJ] HWHTEPBAJIOB Ul PELICHUs
HEPABEHCTB;

CBOOOJTHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEeMEHHOM,
MHOTOYJIEH C LEIbIMU KO3 PUIIEHTaMU, KOPHU MHOTOYJICHA, TPUMEHSTD JIeJICHNE
MHOI'OYJIECHA Ha MHOI'OWIEH C OCTaTKoM, Teopemy be3dy u teopemy Buera s
peneHns 3a1ady;

CBOOOJHO ONEPHUPOBATH TMOHATHSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHMHIA,
MaTpuIa, ONPEACINUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
WCITOJIB30BaTh CBOMCTBA ONpENENHTeNss 2 X 2 Juid BBIYMCICHHMS €r0 3Ha4yeHus,
IIPUMEHATh ONPEACIIUTENIA Ul PELIEHUs CHUCTEMbl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAIlMH C MOMOILIBI) CUCTEMbI JIUHEWHBIX YPABHEHUN,
MCCIIEN0BATh IMOCTPOEHHBIE MOJEIH C IMOMOUIBIO MaTpHI] U OINpEeaeIUTENEH,
WHTEPIIPETUPOBATH MTOJTYyYECHHBIM pPE3yJIbTaT;

UCIIOJIb30BAaTh CBOWMCTBA JIEUCTBHM C KOPHSIMHU [JIsi MPeoOpa3oBaHUs
BBIPAKCHUM;
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BBITMIOJIHATH MpeoOpa30BaHMs YUCIOBBIX BHIPAKEHUHN, COJEPIKAIINX CTETICHU C
parroHaIbHBIM TTOKa3aTEeNeM;

UCIIOJIb30BATh CBOICTBa norapumMoB TUIS npeodpazoBaHus
Jorapu(pMUYECKUX BBIPAKECHMUI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMH: HPpPAIMOHAIBHbBIC, MOKa3aTeJbHbIE U
JorapuMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
MEPEXO0/I0B MM OCYILECTBIISIS MPOBEPKY KOPHEI;

MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI ISl MpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAKCHHUI;

CBOOOJTHO  OMEPUPOBATH IMOHATUEM: TPUTOHOMETPUUECKOE YypaBHEHHUE,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI  JIJIT  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKNX YPaBHEHUMH;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDOKEHUS, YpAaBHEHMS, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIEI0BATh
MOCTPOCHHBIE MOJICIIM C MCIIOJIb30BAHUEM arapara ainreopsl.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIMS GYHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

cBOOOMHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HauYeHUN (DYHKIWH, HYJIH (QYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUPOBATh TMOHATUSMU: YETHBIE U HEUETHbIE (DYHKIIHH,
nepuonyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMH, HauOoJblliee M HauUMEHbIee 3Ha4YeHHe (YHKIMH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HaTypaldbHBIM U
HEeIbIM TIOKa3zareneM, Ipaguk CTeneHHOW (YHKIHUU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHS N-Oi CTENeHW Kak (DYHKIHH OOpaTHOM CTENeHu ¢
HaTypaJIbHBIM ITOKa3aTeleM;

OTEPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTMHEWHas
(GYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BaHNE U TIOCTPOCHUE UX TPAPUKOB;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: TOKa3aTeslbHAs MU JorapupMuyeckas
GbyHKIIMHA, UX CBOMCTBA M TpadUKH, HCIOIB30BaTh MX TpadUKH IJIs PEIICHHS
YPaBHEHHUI;

CBOOOZIHO OMEpUPOBATh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIUI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh Trpaduku (GYHKIMA i1 UCCJIENOBAHUS TIPOILECCOB M
3aBUCUMOCTEH TP PENICHUH 3a/lady U3 JPYTUX y4eOHBIX MPEIMETOB M PEabHOMN
KHU3HU, BBIpAXXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;
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Hauana MaTeMaTH4ecKOro aHajamu3sa:

CBOOOJTHO OTEPHUPOBATH TOHATHIMU: apu(PMeTHUecKass W TeOMEeTpUYeCKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIasi TeOMETprUYecKasl Iporpeccusi, TMHEUHBIA U
HKCIIOHEHIIUATILHBIN pocT, (hopMyJia CII0KHBIX MPOIEHTOB, UMETh MPEACTaBICHUE O
KOHCTAHTE;

HCIOJIb30BaTh MNPOTPECCUM JUUIA PELICHUS] PEATbHBIX 3aJa4 MPUKIATHOTO
Xapakrepa;

CBOOOJTHO OIEPUPOBATH MOHITHUIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATEILHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apO’KJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHaiu3a
OECKOHEUHO MAaJIbIX;

CBOOOJIHO ONIEPUPOBATH MOHATUAMU: HEMPEPHIBHBIC (PYHKIIUU, TOUKU Pa3pbiBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka QyHKINY;

CBOOOJTHO OIEPUPOBATH TMOHATHEM: (YHKIMS, HEMpEpbIBHAs Ha OTpE3Ke,
MIPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsl pEIICHUS 3a/1a4;

CBOOOJIHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpas MPOU3BOIHbBIC
(GyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, IPOU3BEJICHHS], YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TEOMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHON IS
pelIeHus 3a1a4.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  TMOHATUSIMHU: MHOXXECTBO,  ONEpaly  Haj
MHOYXECTBaMHU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONUCAHUS PeaTbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yYeOHBIX IPEAMETOB;

CBOOOJTHO OMNEPUPOBATH MOHATUAMHM: OIPEACIICHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIHCTBO, PABHOCHIIBHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CIECAYIOIINE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4EOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTO aHaTU3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OTIEPUPOBATH MOHITUSIMU: HATYPAIHHOE U 11€J10€ YUCII0, MHOYKECTBA
HATYpaJIbHBIX U LEJIBIX YHUCEN, UCIOIb30BATh MPU3HAKU JIEIMMOCTH LEIbIX YHCEN,
HOJ/l u HOK HaTypaibHBIX 4YuCEN Mg pEUIeHUs 3aJad, MPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa 1O MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YKUCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHUS,
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CcBOOOIHO OMEpPUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHUECKHE ONEpali ¢ HUMU H
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHIMHU: HPPALMOHAIBHBIE, MMOKa3aTEJIbHBIE U
Jorapu(MHUUECKUe HEPaBEHCTBA, HAXOAUTh WX PEUICHUS C  T[OMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpPHEW TMpHU pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXxoaumble (OPMYJbl Il  PELIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpUPOBATh MOHATUIMH: CUCTEMAa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, HPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

perarb palMOHAJIbHBIE, UppalMOHaJIbHBIE, II0OKa3aTEeIIbHEBIE,
jgorapupMUyUecKue U TPUTOHOMETPUYECKHE YpaBHEHUS M  HEPABEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTPhl;

IPUMEHSATH TpadUuecKre METOAbI JJI PEIICHHUs] YPABHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ apaMeTpaMy;

MOJIEJIMPOBaTh pealibHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXXCHUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBl II0 YCIIOBHUIO 3aadyH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aireopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DyHKIUHN U TPAPUKHU:

CTPOUTHh TpaUKU KOMMIO3UIMU (QYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU JABYX ()YHKIIMIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAMHATHOM
IIJIOCKOCTH;

CcBOOOZIHO  ONEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
(yHxmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajamsa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUIsSl UCCIIEIOBaHMs (DYHKIIMU HA MOHOTOHHOCTb
Y DKCTPEMYMBI;
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HaXOAUTh HanOoJblllee U HAaNMEHbIIee 3HaUCHUSI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUI HAXOXKACHUS HAWIIY4dIlEero pElIeHus B
MIPUKIIAJIHBIX, B TOM YHCJIE COMAIbHO-IKOHOMHYECKUX, 3a7a4ax, 1JIsl ONPEACICHUS
CKOPOCTHU U YCKOPEHHUS TpoIliecca, 3aJaHHOro GopMyIioi uin rpadukoM;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, ONpPEACIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOPA3HBIC AIIEMEHTApHBIX (YHKUIMHA U BBIYHUCIATH
uHTterpai no popmyie Herotona-JIeitbHuma;

HAXOJIUTh TJIOMIAH MIIOCKUX (QUTYP U OOBEMBI TEJl C TOMOIIBIO UHTETPaa;

UMETh MPEACTABIICHHE O MATEMATHYECKOM MOJEIMPOBAHMM Ha MPUMEPE
coctaBieHus TudpepeHInaIbHbIX YpaBHEHUH;

pemaTrh NPUKIAIHBIE 3a4a4d, B TOM YHUCJIE COUHAIBHO-3KOHOMHUYECKOTO WU
($u3NYECKOTo XapakTepa, CpeICTBAMU MaTEMaTUYECKOT0 aHaJIn3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos
Ne HaumeHnoBaHue pa3jaesioB U TeM DJIeKTpOHHbIe (LM (pPOBHIe)
n/n NMPOrpaMMbI Bcero Kontpoanuie oOpa3oBaTe/ibHbIE pecypchl
padoThI
MHOXecTBO JIeHICTBUTENBHBIX YHCEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
) Oyukuuu U rpadpuku. CreneHHas GyHKIUS C 12 |
LIEJIBIM [TOKa3aTeeM
3 ApudpmeTnueckuii KOpeHb N-0i CTEIEHH. 15 |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 13 |
Jlorapudmuueckue ypaBHEHHS
6 Tpuronomerpuyeckue BbIpaXXeHUs U 2 1
ypaBHEHHUS
ITocnenoBaTeaIbHOCTH U IIPOIPECCUU 10 1
HenpepriBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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11 KJIACC

20

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoarmpie  Mpaxrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
HccnenoBanne GyHKIHA ¢ TOMOIIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpuyeckue HepaBeHCTBA
4 WppatnmonanpHble, OKa3aTeNbHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
KommiekcHbie yucna 10 1
HarypanbHble u 1ienble ynucna 10 1
Cucremsl palMOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL 16 )
3HaHUI
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne ni/n

Tema ypoka

MHO)KGCTBO, orcpanv Haa MHOKCCTBAMHU U

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIe pecypChl

1 . 1 https://m.edsoo.ru/91ZKXD884
UX CBOWCTBa

2 Huarpammsl Ditniepa-Benna 1 https://m.edsoo.ru/6A75109KA
[IprMeHeHrne TeOpEeTUKO-MHOKECTBEHHOTO

3 1 https://m.edsoo.ru/F99Z682PX
arnmapara i peleHus 3a1a4
Pammmonansueie ynciaa. OOBLIKHOBEHHBIE U

4 JIeCATUYHbIE JPOOU, IPOLIEHTHI, 1 https://m.edsoo.ru/LTS2XKI2C
OeCKOHEUYHBIE TIEPUOINYECKHUE TPOOH
Pammmonansusie ynciaa. OOLIKHOBEHHEIE U

5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1 https://m.edsoo.ru/3AEDOB3EK?2
OeCKOHEUYHBIE TIEPUOANYECKHUE TPOOH
ITpumenenue qpoOeii U MPOIEHTOB I

6 p P pon g 1 https://m.edsoo.ru/OEPEOSIWI
pEeLICHHS TPUKIAIHBIX 3a/1a4
ITpumenenne npoOeii ¥ IPOLIEHTOB IS

7 p AP pon 8 1 https://m.edsoo.ru/NVFYZJHRP
peLIeHUs TPUKJIIAIHBIX 3a/1a4

elicTBUTEIbHEIE YHciia. PanioHalbHbIE U

8 A . 1 https://m.edsoo.ru/P7VKRZOSG
HMppalrOHaJIbHbIC YUCIIa
Apudmernueckue orneparnm ¢

9 pv ¢ pall 1 https://m.edsoo.ru/BOMRUCVWY
NEUCTBUTEILHBIMHI YU CIIAMU
Monayie 1eicTBUTEIBHOTO YHCIIa U €T0

10 AYIB A 1 https://m.edsoo.ru/PUL6AZVIW

CBOMCTBA
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11

12

13

[TpuOnkEHHBIE BBIYMCIICHUS, TIPaBUIIa
OKpYTIJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN

OCHOBHBIE METO/IbI PELICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIC MCTOABI pCICHUA LCIIbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

https://m.edsoo.ru/SRFTXG6E3

https://m.edsoo.ru/CM8WFBMJ&

https://m.edsoo.ru/YE28L.QQJ2

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

https://m.edsoo.ru/Z395M64DM

15

16

17

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUYJI€Ha HA MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorousieHsbl ¢ LebIMU KO3 UIIEHTaMH.

Teopema Buera

Pemenne cucreM TMHENHBIX YpaBHEHUN

https://m.edsoo.ru/PBIEYHJZF

https://m.edsoo.ru/1E183555U

18

19

20

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Marpuia cucTeMsl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Onpenennurens MaTpULbl 2X2, €ro
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

https://m.edsoo.ru/ICEJDO5SGK

https://m.edsoo.ru/BAM2QCKWF

https://m.edsoo.ru/3AMZUEKYQJ
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[TprMeHeHue onpeaenuTeNs 1 peleHus
CHCTEMBI JINHEHHBIX YPaBHEHU

https://m.edsoo.ru/9P3E3FF47Z
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22

23

Pelienue npukiIaiHbIX 3a/1a4 ¢ MOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI
Pelienue npukiIaiHbIX 3a/1a4 ¢ MOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

https://m.edsoo.ru/IKJE16E2L

https://m.edsoo.ru/A9H81W33G

24

KonTtponsnas pabdora: "PanmonanbHble
ypaBHEHHUs U HepaBeHCTBA. CrcTeMbl
JUHEHHBIX YpaBHEHUN"

https://m.edsoo.ru/OHOPJ57VZ

25

26

27

OyHKIHS, CIIOCOObI 3a1aHus (PYHKITUH.
Bsanmuo o6parnsie pyakiun. Kommosumms
byHKIII

I'paduk Pynkuuu. InemMeHTapHbIC
npeoOpazoBanus rpadukoB QyHKIUH

OO6nacth ornpeaesieHus: 1 MHOXKECTBO
3HayeHud pynkuuu. Hynu pyHkuum.
[TpomexyTKH 3HaK MOCTOSIHCTBA

https://m.edsoo.ru/1 X YSISM28

https://m.edsoo.ru/7JGTFZZY A

https://m.edsoo.ru/VUOHQSOCV

28

UYeErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

https://m.edsoo.ru/NTM7RIGX4

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubonspiiee n HaumeHblllee 3HaYEHHE
(GYHKIIMHM Ha IPOMEXKYTKE

JluneliHasi, KBagpaTH4Has U JPOOHO-
AuHenHas pyHKIH

DeMEeHTapHOEe UCCIIeI0BAaHUE U TOCTPOCHHE
rpaduKoB 3TUX QYHKIUN

https://m.edsoo.ru/Z0MN672NG

https://m.edsoo.ru/BZDF8VYZT

https://m.edsoo.ru/CP7UKTI1V

32

DJeMeHTapHOe UCCIIEIOBAaHNE U TIOCTPOCHUE
rpaduKoB ATUX QYHKIIUNA

https://m.edsoo.ru/NAJFF14CO
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CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

33 1 https://m.eds00.ru/2STOQOM2GO
HrroTona
CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 1 https://m.edsoo.ru/K6X1.Q4UJX
Hrerotona
Crenennas KIUS C HATypaJIbHLIM U

35 Gy . ypv 1 https://m.edsoo.ru/072LC5R6V
eJIBIM TIoKa3aTeneM. E€ cBoiicTBa u rpaduk
Kontponbnas pabora: "Crenennas

36 . B 1 https://m.edsoo.ru/431WRJ3Y2
¢ynkuus. E€ coiicTBa u rpadux"
ApudhMeTHUECKUN KOPEHb HATYPaJILHOU

37 pu¢ . p yp 1 https://m.edsoo.ru/VEMYOBICV
CTEIIEHU U €0 CBOMCTBA
ApudmMernuecknii KOpeHb HATYPAILHONR

38 pud N p P 1 https://m.edsoo.ru/B4NSPUZEB
CTEIEHU U €T0 CBOMCTBA
IIpeoOpa3oBaHus YHUCIOBBIX BEIPAKEHUIH,

39 peodp p 1 https://m.edsoo.ru/VR15USBDE
CoJIepXKalIiX CTETIEHU U KOPHU
IIpeoOpa3oBaHMs YHUCIOBLIX BEIPAKEHHUH,

40 peodp p 1 https://m.edsoo.ru/PRR3BH17H
CoJIepXKalIuX CTETEHU U KOPHU
[IpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,

41 1 https://m.edsoo.ru/GMO7CPCOG
COJIEpXKAIINX CTETIEHH U KOPHU
WppaunonansHbie ypaBHeHHs. OCHOBHBIE

42 METO/IbI PEIIECHUS UPPALUOHAIBHBIX 1 https://m.edsoo.ru/DHWSQA79M
ypaBHEHUU
Uppanmonanbusie ypaBHeHHs1. OCHOBHBIE

43 METOABI PEMIEHHS UPPALIHOHAIBHEIX 1 https://m.edsoo.ru/DN896TF02
yYpaBHEHUN
Uppanuronansueie ypaBHeHHs. OCHOBHBIE

44 METO/IbI PELICHUS UPPALMOHAIBHBIX 1 https://m.edsoo.ru/1X40FNHPA

yYpaBHEHUI
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PaBHOCHIBEHEIC MNEPEXO0bl B pCICHUHA

45 . 1 https://m.edsoo.ru/O2VV516B4
UPPALMOHATIBHBIX YpaBHEHUN
PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH

46 - 1 https://m.edsoo.ru/RPXZVFMHT
UPPALMOHATILHBIX YPAaBHEHHM
PaBHOCHIIBHBIE TTEPEXO/IbI B pEHICHUU

47 PEXOARI B P 1 https:/m.edsoo.ru/261843DBS
UPPALMOHATIBHBIX YPaBHEHUN
PaBHOCHIIBHBIE TIEPEXO/IbI B PELICHUT

48 . 1 https://m.edsoo.ru/O87Z1L.0E2K
HUPPALMOHATILHBIX YpaBHEHUHN
CaoiicTBa U rpaduK KOpHSI N-Oi CTEHICHH

49 KaK (YHKIIMH OOpaTHOW CTETICHH C 1 https://m.edsoo.ru/8JLO4FGQ9
HATypaJIbHBIM IOKa3aTeleM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

50 KaK QyHKIIMH OOpaTHOW CTETICHH C 1 https://m.edsoo.ru/JOHAUMLOM
HATypaJIbHbIM MOKa3aTeleM
KonTponsHas pabora: "CBoiicTBa u rpaduk

51 KOpHS n-oM crenenu. MppannoHansHbie 1 https://m.edsoo.ru/01 AGHO8VZ
ypaBHEeHHUA"
Crenensb ¢ pallMOHAIBHBIM IOKa3aTeIeM U

52 . . 1 https://m.edsoo.ru/3PMBUKOGP
e€ cBoiicTBa
CreneHsb ¢ pallMOHAIBHBIM MOKa3aTeIeM U

53 . . patt 1 https://m.edsoo.ru/HEJPEPWL9
e€ cBoiicTBa
CreneHs ¢ pallMOHAIBHBIM ITOKa3aTeIeM U

54 . . 1 https://m.edsoo.ru/HDVGSNJIT
e€ cBoiicTBa
IIokazatenpHas KIIMs, €€ CBOMCTBA U

55 Py 1 https://m.edsoo.ru/T7GPDUVRM
rpadux
Hcnonws3oBanue rpadpuka QyHKIUN A5

56 1 https://m.edsoo.ru/NII1711BM

peuieHus ypaBHEHU I
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Hcnons3oBanue rpadpuka QyHKIUN A5

57 N 1 https://m.edsoo.ru/9PE3YWZ25
pelIeHus ypaBHEHHHA
[Toka3zarenbHble ypaBHEeHHs. OCHOBHBIE

58 METO/IbI PEIICHUS TOKa3aTEeIbHBIX 1 https://m.edsoo.ru/NXLINJSWM
ypaBHEHUH
[loka3arenbHble ypaBHeHUs1. OCHOBHbIE

59 METO/Ibl PEIICHUSI TOKA3aTeIbHBIX 1 https://m.edsoo.ru/I TAGIMG1X
ypaBHEHUH
[loka3arenbHble ypaBHeHUs. OCHOBHbIE

60 METO/Ibl PEIICHUSI TOKA3aTeIbHBIX 1 https://m.edsoo.ru/YWT7HS8GT7
ypaBHEHU I

61 Kowrpoxsras pabora: "Hokasareibias 1 https://m.edsoo.ru/HNIC60OAKS
¢ynknus. [TokazarensHbie ypaBHeHus"

62 Jlorapudm umncna. CoiicTBa jgorapudpma 1 https://m.edsoo.ru/E2G7K9QW6

63 Jlorapudm yucna. CpoiicTBa iorapugpma 1 https://m.edsoo.ru/I92RSSMOM

64 Jlorapudm umncna. CoiicTBa jgorapudpma 1 https://m.edsoo.ru/EMCQ4R3B7

65 JlecsiTuuHble U HaTypaJibHbIE JIOTapU(PMBI 1 https://m.edsoo.ru/NBUG10GSP

66 JlecaTuuHbIE U HaTypaJibHbIE JTOTapH(PMbI 1 https://m.edsoo.rt/EMWTCSPQY

67 TIpeobpasoBariite BHIpWKCHHL, CoNepIaLLiTX 1 https://m.edsoo0.ru/OQFIWHEXS
aorapu@msl

68 Ilpeobpasosatne BLipankeH, corepAautix 1 https:/m.edsoo.r/LXMJ44QAU
sorapudmsl

69 TlpeobpasoBariite BbIpakeriii, corepiaiLlix 1 https://m.edsoo.ru/EP6U39XNM
Jorapupmbl

70 Jlorapumiriecicas GyniLa, € cBOHCTBA 1 https://m.edsoo.ru/8TW3GXDH6

rpaduk
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Jlorapudmuueckas pyHKUUA, €€ CBOWCTBA U

71 1 https://m.edsoo.ru/KYGIC4S4F
rpaduk
Ucnonp3oBanue rpaduka KWW I

72 be ymicm 1 1 https://m.edsoo.ru/VSLWTS50G
peuieHusi ypaBHEHUM
Hcnonb3oBanue rpaduka KUUHU 15

73 Pib Pynicunn 1 1 https://m.edsoo.ru/5CIKV1ZUF
pelIeHUs] ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METOBI pEIICHUS JIoTapu(HMUIECKUX 1 https://m.edsoo.ru/STONRDYGS
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX 1 https://m.edsoo.ru/22FDXMI4S
YpaBHEHUN
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

76 METO/bI pelIeHus JJorapu(PMUIECKUX 1 https://m.edsoo.ru/Z2GEE6311
yYpaBHEHUU
PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT

77 pexol pv 1 https://m.edsoo.ru/9WDPQWD 14
norapu(MUUECKUX YpaBHEHUN
PaBHOCHUIIBHBIE IEPEXO/IBI B PEIICHUU

78 pEXON pv 1 https://m.edsoo.ru/OVYGSNTLD
norapu(pMHUUECKUX ypaBHEHHMA
KontponbHas padota: "Jlorapudmudeckas

79 P P puch 1 https://m.edsoo.ru/ISPXC5ZEA
dbyukmus. Jlorapudgmudeckre ypaBHeHUs"
CuHyC, KOCUHYC, TAHT€HC 1 KOTaHT€HC

80 Y Y HE 1 KOTanren 1 https://m.edsoo.ru/YAGEE8VC3
YUCJIIOBOTO apryMEHTa
CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC

81 Y y 1 https://m.edsoo.ru/FOWS5Q8FFL
YHICJIIOBOI'O apryMEHTa
ApKCHUHYC, apKKOCUHYC U apKTaHTEHC

82 P ye, &b 4 P 1 https://m.edsoo.ru/A20WOVOPY

YHCIIOBOI'O ApTyMEHTA
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ApKCUHYC, apKKOCUHYC U apKTaHTE€HC

83 1 https://m.edsoo.ru/9AOXNXSJO
YHCJIOBOI'O apryMeHTa
Tpuronomerpuueckasi OKpyKHOCTb,
84 OnpeAeIiCHue TPUTOHOMETPUYECKHUX 1 https://m.edsoo.ru/YA3XPQI1JL
GyHKIMI YUCIOBOTO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,
85 OTpeieTICHUE TPUTOHOMETPUUECKUX 1 https://m.edsoo.ru/7JEBAMGFBR
(GyHKIMI YUCIOBOTO apryMeHTa
86 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1 https://m.edsoo.ru/7G41UGG6B
87 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1 https://m.edsoo.ru/JBEBGSATI
88 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1 https://m.edsoo.ru/CSYUBTBTC
89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1 https://m.edsoo.rt/6GNQGHSMV
90 Hpeo6pa3053 AHHC TPHTOHOMCTPITCCIIX 1 https://m.edsoo.ru/UIMI1UIV]
BBIpaXEHUI
91 Hp€06pa30f AHAC TPHIOHOMETpHECCIMX 1 https://m.edsoo.ru/MEB4SJ2PW
BBIpaXEHUI
92 Hp606p213033 AHHE TPHTOHOMCTPIHECKIX 1 https://m.edsoo.ru/RINAIF49S
BBIPAXEHUI
93 Hpeo6pa30ja AHHC TPHTOHOMCTPITCCIIX 1 https://m.edsoo.ru/6EHSSHHHY
BBIpaXEHUI
94 PelieHne TpUroHOMETPUYECKUX YPaBHEHUN 1 https://m.edsoo.ru/LGDUR382T
95 Pemenne TpuroHOMETpUYECKUX YPAaBHEHUI 1 https://m.edsoo.ru/PQLVEZ6JE
96 PelieHne TpUroHOMETPUYECKUX YPaBHEHUN 1 https://m.edsoo.ru/QOKSGFZ7H
97 PeieHne TpUroHOMETPUYECKUX YPaBHEHUN 1 https://m.edsoo.ru/YROSD8PZS
98 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1 https://m.edsoo.ru/1USPKNSQT
99 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1 https://m.edsoo.rus/UINBWCNDW
100 Pemienne TpUroHOMETpUYECKUX YpaBHEHUH 1 https://m.edsoo.ru/89ZKWGO015
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KonTponbhas pabora:

101 "TpPUTrOHOMETPUUYECKUE BBIPAKEHUS U 1 https://m.edsoo.ru/IF1 1SN76Q
TPUTOHOMETPUYECKHUE ypaBHEHUS"
ITocnenoBaTeNnbLHOCTH, CIIOCOOBI 3aJaHHUs

102 rocjienoBareibHocTel. Meton 1 https://m.edsoo.ru/SVMC7JBEV
MaTeMaTU4YECKON MHIYKIINU
MoOHOTOHHBIE U OTpaHUYCHHBIC

103 nocjeaoBaTeabHOCTH. MicTopus ananusa 1 https://m.edsoo.ru/ZV4AYOVRL
0ECKOHEUHO MaJIbIX

104 Apudmerndeckast mporpeccus 1 https://m.edsoo.ru/SORWO2V1E

105 ['eomeTpuyeckas nporpeccus 1 https://m.edsoo.ru/ED20JQZ24
Bbeckoneuno yonIBaroiass reoMeTpuyecKast

106 Y - P 1 https://m.edsoo.ru/VG377T8EY
mporpeccust
CyMMma OecKOHEYHO YOBIBAIOIIEH

107 y . Y Hl 1 https://m.edsoo.ru/TY1S3DAPL
T€OMETPUUYECKON MTPOTPECCUHU
JIMHEeNHBIN U SKCIOHEHIIUAJIbHBIN POCT.

108 H P 1 https://m.edsoo.ru/UM1H7BTW?2
Yucino e. Dopmyna ClI0KHBIX IPOLEHTOB
JIMHEeNHbBII U DKCIOHESHIIUAILHELIA POCT.

109 B P 1 hitps://m.edsoo.ru/CEY72CW58
Yucno e. DopMyra CIOKHBIX MPOLEHTOB
Hcnonp3oBaHue IpOrPECCUN IS PEIICHUS

110 porp AP 1 https://m.edsoo.ru/ARPHBD4Y1
peabHBIX 3a/1a4 MPUKIATHOTO XapaKkTepa
KonTpoabHas padora:

111 | P P " 1 https://m.edsoo.ru/8QWRKXOHP

[TocnenoBarenbHOCTH U TPOTPECCUH

112 HenpepriBHble GYHKIIUN U UX CBOWCTBA 1 https://m.edsoo.ru/MCC5N1579
Touka pa3psiBa. AcCUMITOTHI IpahUKOB

113 pasp pag 1 https://m.edsoo.ru/BXCP9CRNV

byHKIII
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CgoiicTBa (YHKIIMIA HEMPEPHIBHBIX Ha

114 1 https://m.edsoo.ru/DP10ESGVN
OTpe3Ke
CBolicTBa KIMH HEMPEPHIBHEIX Ha

115 Pymxn pep 1 https://m.edsoo.ru/CCXH3TPSB
OTpE3Ke
MeTtoa nHTEpBaNIOB JJIs PEIICHUS

116 A P AP 1 https://m.edsoo.ru/A364LEWCO
HEPaBEHCTB
MeToa HHTEPBAJIOB IS PELICHUS

117 A p AP 1 https://m.edsoo.rt/RVODQWS5SP
HEPaBEHCTB
MeToa HHTEPBAJIOB IS PELICHUS

118 A P AP 1 https://m.edsoo.ru/LRMHAKVYF
HEPaBEHCTB
[IprMeHeHne CBOMCTB HENPEPBIBHBIX

119 . 1 https://m.edsoo.ru/VAMMSCCCD
(GyHKUIMHT 1715 pelIeHus 3a1a4
ITpuMeHeHne CBONCTB HEMPEPHIBHBIX

120 P . pep 1 https://m.edsoo.ru/ZR5Z207R4
GbyHKIMH 715 pereHust 3a1a4

121 [TepBas 1 BTOpas Npou3BOIHbIE PYHKLIUU 1 https://m.edsoo.ru/TQJHPC7B3
OmnpeneneHue, TeOMETPHUYESCKHIA CMBIC

122 PEACIICHHE P MBI 1 https:/m.edsoo.ru/1 YSJQSNXT
MIPOU3BOTHOM
Omnpenenecaue, GU3NISCKUH CMBICIT

123 et . ¢ 1 https://m.edso0o.ru/5707NISY]J
MIPOU3BOHOM
VYpaBHEHNE KacaTeTbHOU K TpaduK

124 P paduicy 1 https://m.eds00.r1u/NNA3B1850
byHKIIUA
YpaBHeHHE KacaTeIbHOM al

125 p bHOM K rpagHKy 1 https://m.edsoo.ru/2ZMS8V364A
byHKIIUA

126 [Ipou3sBoaHbIE AIIEMEHTAPHBIX (QYHKIUN 1 https://m.edsoo.ru/9CG66EOL3

127 [Tpou3BoHBIE JIEMEHTAPHBIX (PYHKUINN 1 https://m.edsoo.ru/OX3T11GG2
ITpousBogHass CyMMBI, TIPOU3BEAC ,

128 P A Y DOHMSBEACHHA 1 https://m.edsoo.ru/H13R9OF8T

YaCTHOTO Y KOMITO3UIIMH (DYHKIIUN

31




HpOI/IBBOILHaH CYMMEI, ITPOU3BCACHUA,

129 . 1 https://m.eds00.ru/CIXJYCL4P
YaCTHOTO ¥ KOMITO3HUIIUU (HYHKITUH
I1 ene

130 DOTISBOIHAS CYMMBL, TIPOMIBEA Iu{m’ 1 https://m.edsoo.ru/401LVIEZL
YaCTHOTO ¥ KOMIO3ULIUU (DYHKIUI

131 KonTtponsnas padora: "[IponszBoanas” 1 1 https://m.edsoo.ru/72752YHQ9
I1 eHue, 006001IeHne e

132 OBTOP 'I'{H » 000 m"H 1E, CHCTEMATHSATIHA 1 https://m.edsoo.ru/PCOMVZEMH
3HaHUi: "YpaBHEHUS
[ToBTOpenue, ob6odOIIeHNE, CHUCTEMAaTH3a

133 . P '}'m I{‘I TG, CHETEMATHEAII 1 https://m.edsoo.ru/RI36TWPAT
3HaHui: "OyHKIUU

134 Wrorosas koHTpoJsibHas paboTa 1 1 https://m.edsoo.ru/7LME3ZN27

135 HroroBast kKoHTpoIbHAs paboTa 1 1 https://m.edsoo.ru/Y 1L.IK7609
IToBTOpenue, 0600 ,

136 BTOPEHH HHICHHE, CHETEMATHEATIA 1 https://m.edsoo.ru/FF21 A8SIZ
3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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11 KJIACC

Ne i/

Tema ypoka

[Ipumenenne npou3BOIHON K
uccienoBaHuio GyHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

DJIeKTpPOHHbIe NN (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/E9SB1SYNM

[IpuMeHeHne Npon3BOJHOM K
WCCIIEIOBAaHMIO (PYHKIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

https://m.edsoo.ru/W7FOW9ADE

[IpuMeHeHne Npon3BOHOM K
WCCIIeIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

https://m.edsoo.ru/N61EYOQXN

[Ipumenenne npou3BOIHON K
HcCcIe0BaHuI0 (DYHKIIMI HAa MOHOTOHHOCTD
U SKCTPEMYMBI

[Ipumenenne npou3BOIHON K
uccienoBaHuio GyHKIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCCleI0BaHui0 (yHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

https://m.edsoo.ru/39CNHJISO

https://m.edsoo.ru/H4LRRPTNU

https://m.edsoo.ru/GN11SQZZR

Haxoxnenue HanOOoJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIUM Ha OTpe3Ke

33
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10

Haxoxxaenre HanOoJIbIIETO U
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(YHKIIUM HAa OTPE3Ke

Haxoxaenne HauOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(yHKIIMH Ha OTpE3Ke

Hax o aeHnrne HanOoJIbIIero u
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
(GYHKIIUU Ha OTpE3Ke

https://m.edsoo.ru/HQU4R7TC7

https://m.edsoo.ru/BEOWXUF3F

https://m.edsoo.ru/FI1C58HIG

11

Haxoxnenue HauOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GbyHKINU Ha OTpE3Ke

https://m.edsoo.ru/IEEIH61Y7

12

13

14

Haxoxnenue HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

[Ipumenenne npou3BOIHOM IS
HAaXO0XJCHUS HAaUJTy4IlIEro peleHus B
MPUKIAAHBIX 3a7a49ax

[Ipumenenne nponu3BOIHOM IS
HAXO0XJCHUS HAaUJTY4LIEro pelieHus B
MPUKJIAAHBIX 3a7a4ax

https://m.edsoo0.ru/64IKWZ70D

https://m.edsoo.ru/ZMPEN7AP]J

https://m.edsoo.ru/JQ4TS53RWS

15

[Tpumenenne npou3BOTHOM IS
ompeieJICHUsI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITH
rpaduKoM

https://m.edsoo.ru/IJJOCONWS7

16

[Tpumenenne npou3BOTHOM IS
oTpeIeJICHUSI CKOPOCTH U YCKOPCHUS

https://m.edsoo.ru/HXTRI77A5
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rporecca, 3a1aHHOTro GopMyJIOi UITN

rpaduKom

17 Kommnosumus pyHkmmit 1 https://m.edsoo.ru/0D1VDOCOZ

18 Kommosurus ¢hyHKImit 1 https://m.edsoo.ru/P6PCUHT4D

19 Kommnosumus Gyskmmi 1 https://m.edsoo.ru/LGNJMKS00
I'eomerpuueckue o0Opa3sl ypaBHEHUN HA

20 PHHCCKHE ODPasbl YpaBHCHHH H 1 https://m.edsoo.r/WUIS4RBXB
KOOPJIUHATHON TUIOCKOCTH
I'eoMmeTpuueckue oOpasbl ypaBHEHUI HA

21 p . p yp 1 https://m.edsoo.ru/RWWLNFOGR
KOOPJMHATHOMN TIJIOCKOCTH
KonrponsHas padora: "Hccnenosanue

22 P . p s . 1 https://m.edsoo.ru/SDME3XV95
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"
IIepBooOpa3Has, OCHOBHOE CBOMCTBO

23 PBOODPA3HA, OCHOBHOC CBOMCTE 1 https://m.edsoo.r/GS6KLSIMB
epBOOOPa3HBIX
I1epBooOpa3HbIe DIIEMEHTAPHBIX KIWH.

24 P p p ym 1 https://m.edsoo.ru/JU3413GVM
[IpaBuia HaXOXACHUS IEPBOOOPAZHBIX
IlepBooOpa3HbIE dDIIEMEHTAPHBIX KLU,

25 P p P Pymxn 1 https://m.edsoo.1u/FN7VYQ15Z
[IpaBuia HaX0XAEHUS IEPBOOOPAZHBIX
NHuterpai. I'eoMeTpu4eCKnid CMBICI

26 1 https://m.edsoo.ru/GGPXB7R8C
WHTETpaia
Brruncienue onpenenéHHoro HHTErpaia mo

27 pea . p 1 https://m.edsoo.ru/4R97TWIZ52
dbopmyne Hetotona-Jleitoamia
Brruncinenue onpeneiéHHOro HHTerpaia mo

28 pel . P 1 https://m.edsoo.ru/1 AJTSM4RQT
¢dbopmyne Hetotona-Jleiioauia
II eHeHue erpaja axoxJe

29 PHNEHEHHE HRTCIPaa B HExORIeHA 1 https:/m.edso0.ru/MU24JJVID
IO IeH TIIIOCKUX PUTyp
11 cHeHHe erpaia axoxie

30 PHMEHCHIC HITTerpala ULt HaxOAmACHIA 1 https:/m.edso0.ru/77COVHICS

00BbEMOB reOMETPUIECKHX TET
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[Tpumeps! pemenuit audhepeHIuaIbHbIX

31 . 1 https://m.edsoo.ru/GV6VHESLS
YpaBHECHHIA
ITpuMmeps! pentennii nuddepeHIInaATIbHBIX

32 p p up Auddepert 1 https://m.eds00.ru/GQOI8P1PX
ypaBHEHUM
MaremaTrnueckoe MOAEITUPOBAHUE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO 1 https://m.edsoo.ru/LLIDKMSOC
midQepeHIranbHbIX ypaBHEHUH
KourpoabsHas padora: "IlepsooOpasuas u

34 P " p p p 1 https://m.edsoo.ru/06KKZN9AH
WHTETrpal
Tpuronomerprueckne GyHKIINH, UX

35 p . p ymxun, 1 https://m.edsoo.ru/43EDG1XRK
CBONCTBa U rpaduku
Tpuronomerpuyeckue KLU, UX

36 p . P ymxn 1 https://m.edsoo.ru/37WDY2B6K
CBOWCTBA U TpapuKu
Tpuronomerpuueckue HyHKIHMH, UX

37 p . p (I)y H 1 https://m.edsoo.ru/35VO7LIOQ
CBOMCTBA U rpaduKu
TpuronoMmerpuueckue GyHKIIMH, UX

38 P . P Pyrxn 1 https://m.edsoo.ru/CNQLICBYR
CBOICTBA U TpaduKu
Tpuronomerpuyeckue KINH, UX

39 p . P ymxn 1 https://m.eds0o0.ru/TYONTMOI5
CBOMCTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPHUECKUX

40 YpPaBHEHUH € TOMOIIBIO 1 https://m.edsoo.ru/ODHC3ZFH2
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKUX

41 YPaBHEHUH C IIOMOLIBIO 1 https://m.edsoo.ru/EY67USIY]
TPUTOHOMETPUYECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C IOMOLIBIO 1 https://m.edsoo.ru/60J90Z11W

TPUTOHOMETPUUECKON OKPYKHOCTH

36




OT60p KOpHEH TPUTOHOMETPUUYECKHUX

43 YPaBHEHUH € TOMOLIBIO 1 https://m.edsoo.ru/NPGOZ1WAL
TPUTOHOMETPUYECKON OKPY>KHOCTH
Pemenne TpuroHoMeTpUYECKUX

44 1 https://m.edsoo.ru/BIEFQCOPY
HEPaBCHCTB
Pemenne TpuroHoMeTpudeCcKuX

45 1 https://m.edsoo.ru/P9ICTAGVUJ
HEPABCHCTB
Pemenue TpuroHoOMeTpUYeCKHX

46 1 https://m.edsoo.ru/DC43MAHFK
HEPABCHCTB
Pemrenne TpuroHOMeTpUYECKUX

47 1 https://m.edsoo.ru/SESMOFQW7
HEPaBCHCTB
KonTponpnas padora: "['paduxu

48 TPUTOHOMETPUYCCKHUX (DYHKIIHIA. 1 https://m.edsoo.ru/5JH7IN1DTD
Tpuronomerpuyeckue HepaBeHCTBA"
OCHOBHBIE METOIBI PEIICHNS

49 JBLD 1 https://m.edsoo.ru/SEG5BXW30Q
MOKa3aTeIbHBIX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS

50 1 https://m.edso0o0.ru/OKOI4NONY
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

51 1 https://m.edsoo.ru/XK1IL8C06
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHU

52 JIBLD 1 https://m.edsoo.ru/S16YSE1UA
MMOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS

53 1 https://m.edsoo.ru/HBE6M6CYQ
norapuMUYECKUX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

54 1 https://m.edsoo.ru/TPJ4YUEUS

Jorapu(MHUIECKUX HEPABEHCTB
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OCHOBHEBIE MCTOJbI pCHICHUSA

55 1 https://m.eds00.ru/SC4WSD4TP
norapu)MIUYECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS

56 1 https://m.eds0o.1u/6XWRKOGBQ
Jorapu(MUIECKUX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS

57 1 https://m.edsoo.ru/7N3OMGUSA
HppalMOHAILHBIX HEPABCHCTB
OCHOBHBIE METO/TbI pEIICHUS

58 1 https://m.edsoo.ru/NYRQK?20JO
HPPalMOHATILHBIX HEPABCHCTB
OCHOBHBIE METOIBI PELICHUS

59 ABLP 1 https://m.edsoo.ru/TKEL6CU7P
HPpAIMOHATILHBIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

60 1 https://m.edsoo.ru/SOOR8V677
HPPalMOHATILHBIX HEPABCHCTB
I'padpyueckue MeTOabI pELIEHUS

61 pag ABLP . 1 https://m.edsoo.ru/CEFIGB7PP
UppallMOHATLHBIX YpaBHEHUI
I'padmueckue MeTOaBI PELIEHUS

62 pag ARLP . 1 https://m.edsoo.ru/SDTMHO0B9G
UppalMOHATIBHBIX YpaBHEHUI
I'pa €CKHe METO ele

63 pagurecikue MeTob! p H\I, it 1 https://m.edsoo.ru/PWKSFHR11
MOKAa3aTeIbHBIX YPABHCHHIMA
I'padmueckue MeToabI PELIEHUS

64 pag ARLP 1 https://m.edsoo.ru/4W297JPZ4
MOKa3aTeIbHbIX HEPABEHCTB
I'padudeckue METOIBI PEIICHUS

65 pag APLD . 1 https://m.edsoo.ru/AYOLSVBQH
norapuMUYECKUX ypaBHEHUIN
I'pa €CKHE METO elie

66 PAGUHCCKHE METO/IbI PeLICHHS 1 https://m.edsoo.ru/B7I9WE7LT
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOabI PELIEHUS

67 P (b ABLD 1 https://m.edsoo.ru/DQOJPAM35

norapuMUYECKUX HEPABEHCTB
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68

69

70

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUU

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMuuecKux
ypaBHEHUU

I'padmyueckue MeToabI pericHUs
MOKa3aTeIbHBIX U JorapupMUIecKux
HEPABEHCTB

https://m.edsoo.ru/2NOQX4IT5

https://m.edsoo.ru/ WN60ON936V

https://m.edsoo.ru/5285JJ231

71

I'paduueckue METObI pELICHUS
MIOKa3aTeIbHBIX U JOrapu(pMUUEcKux
HEPaBEHCTB

https://m.edsoo.ru/H/RCFPHRQ

72

73

74

KonTponbnas padora: "UppannonanbHele,
MOKa3aTeabHbIE U JIOTapupMHUUecKHe
HepaBeHCTBa"

KommnnekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3aucu
KOMILIEKCHOTO YHCIIA

KoMmnekcHble uncia. Anre6pqueCKa5{ u

TpUTOHOMETpHUECKasi POPMBI 3aucu
KOMIIJIEKCHOTO YHUCIIa

https://m.edsoo.ru/OUEKRH3WM

https://m.edsoo.ru/E6SCWA257Z

https://m.edsoo.ru/NXW7I0PUS

75

Apudmerrueckue ornepauu ¢
KOMIIJIEKCHBIMHU YU CJIaMU

https://m.edsoo.ru/13KLU4DRU

76

77

ApudmeTrrueckue ornepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

https://m.edsoo.ru/4MH5SJ9B0

https://m.edsoo.ru/NSUS60RSE
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I/I306pa)KeHI/IC KOMIIJICKCHBIX YHUCECJI Ha

78 . 1 https://m.edsoo.ru/C7N4LUODS
KOOPJAMHATHOMN MJIOCKOCTH
() M .K -0H cTele

79 opMyJa Viyaspa. ROPHH N-OH CTCMCHH H3 1 https://m.edsoo.ru/5VW220UC2
KOMILJIEKCHOI'O YHcIia
®opmyna Myaspa. KopHu n-o#i cTeneHu u3

80 1 https://m.edsoo.1u/YCWOXQ3E6
KOMIUIEKCHOI'O YHCJIa
[IpuMeHeHne KOMIUIEKCHBIX YMCEIT JIS

81 pemeHust GU3MYECKUX ¥ TeOMETPUIECKUX 1 https://m.edsoo.ru/M33HA2FT9
3aga4
Kontponbhas padota: "KommiekcHbie

82 " 1 https://m.edsoo.ru/GUNT4PQPE
qHCia

83 HarypanbHble u 1enble ynucna 1 https://m.edsoo.ru/6L.53POCIQ

84 HarypanbsHsle u nensie yucna 1 https://m.edsoo.ru/9DAXEE1GO
IIpnMeHeHne TPU3HAKOB IEIUMOCTH LIETBIX

85 p p a t 1 https://m.edsoo.ru/XD2VU8Y 18
yHucen
IT cHeHne 3HAKOB JI¢ ocC e

86 PHMEHEHHE HPHIHAKOB ASTHMOCTH HERIX 1 hitps://m.eds00.r/BKXH3VHMC
qucen
IIpnMeHeHne NpU3HAKOB JIEINMOCTH LETBIX

87 p p a H 1 https://m.edsoo.ru/U549JT5GI
yucen: HOJl u HOK
[IpuMeHeHne MpU3HAKOB ACITUMOCTH HEITBIX

88 1 https://m.edso00.ru/ROTIFXZWU
gucen: HOJl m HOK P 4
IT eHeHne 3HAKOB JIe ocC e

89 PHMEHCHHE HPHIHAKOB ACTUMOCTH LB 1 https://m.edsoo.ru/SFNDPOC41
YHUCEJI: OCTATKH 110 MOIYJTIO
IIpuMeHeHne NPU3HAKOB JIEINUMOCTH LETBIX

90 p p a H 1 https://m.edsoo.ru/LNZN330RG

YUCCII: OCTATKH 110 MOIAYJIIO

40




91

92

HpI/IMCHCHI/Ie IIPHU3HAKOB ACIMMOCTH LEIIBIX
YHUCCII: aJITOPUTM EBknuma mis peuicHu-d
3aJa4 B ICJIbIX YKUCJiaX

Kontposbnas pabdota: "Teopus menbix
yucen"

https://m.edsoo.ru/ASOHTW28V

https://m.edsoo.ru/NCZOYIBFR

93

Cucrema 1 COBOKYITHOCTh YpaBHEHUIA.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIeICTBUSA

https://m.edsoo.ru/6QAMHIW49

94

95

96

CucremMa 1 COBOKYITHOCTh ypaBHEHUI.
PaBHOCHIIBHBIE CHUCTEMBI H CUCTEMBI-
CIIE/ICTBHS

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUI

OCHOBHBIE METOABI PELLIEHUS CUCTEM U
COBOKYITHOCTEW UppaliOHAIbHBIX
ypaBHEHUH

https://m.edsoo.ru/2NYFSL1RC

https://m.edsoo.ru/CKESHUS7T

https://m.edsoo.ru/JKOPFSPM?2

97

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEW IMOKA3aTEIbHBIX YPABHEHUIN

https://m.edsoo.ru/SIZSAIVWZ

98

99

100

OCHOBHBIE METOABI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MMOKA3aTENbHBIX YPABHEHUI

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUH

OcHOBHBIE METOJbI pCHICHUSA CUCTEM U

COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUH

https://m.edsoo.ru/VUDYFBU4C

https://m.edsoo.ru/104NP4WEE

https://m.edsoo.ru/XIK82R4Y3

101

[IpumeHeHne cUCTeEM K pEIICHUIO
MaTeMaTHYeCKUX 3aa4 U 3a7a4 u3

https://m.edsoo.ru/FVBQN9ARO
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pa3nuYHbIX 00JacCTei HayKH U peallbHOMN
YKU3HHU, UHTEPIIPETAIUS TTOJTYYeHHBIX
pe3yJIbTaTOB

[IpumeHeHne CUCTEM K PELICHHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3

102 pa3IUYHBIX 00JIacTel HAyKH U PeaIbHON 1 https://m.edsoo.ru/BS2BRDQ8D
KU3HU, UHTEPIPETALUS [TOTYyYECHHBIX
pe3yJIbTaTOB
IIpuMeHeHNEe HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7a4 U 3a7ad u3

103 pa3IMYHBIX 00JaCTel HayKH U pealbHOMN 1 https://m.edsoo.ru/KEPYP4ACG
KU3HU, UHTEPIPETALUS TOTYyYECHHBIX
pe3yJIbTaToB
KontponsHas padora: "Cucremsl

104 PATMOHATILHBIX, HPPATHOHATLHEN 1 https://m.edsoo.ru/PYIEYYY4M
MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHHH"

105 PauvoHansHbIE ypaBHEHMS C TapaMeTpaMu 1 https://m.edsoo.ru/BVE4CV90B
PanmonansHbIe HEpaBEHCTBA C

106 1 https://m.edsoo.ru/AX7TUKVAVW
napameTpamu

107 PanyoHanbHbIE CUCTEMBI € ITapaMETPaMHU 1 https://m.edsoo.ru/CMKD4UGBP

108 HppaioHatbHEIe YpaBHeHi, HEpaBerCTsa 1 https://m.edsoo.ru/PFOEGIXEG
C mapameTpaMu

109 HppanmoHanbHbIe CUCTEMBI C TApaMeTpaMu 1 https://m.edsoo.ru/GVGKCPRJZ

110 IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C | hitps://m.cdsoo.rw/OJAK 1 Y35W
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPaAMHU 1 https://m.edsoo.ru/M725624SQ
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112

113

Jlorapudmuueckue ypaBHEeHUS,
HEPAaBEHCTBA C IapaMeTpamMu

Jlorapudmuueckre CUCTEMBI C
rnapameTpamu

https://m.edsoo.ru/114BBN6PR

https://m.edsoo.ru/1US8V5YYB

114

115

116

TpuroHomeTpuuecKe YpaBHEHHUS C
rapameTpamu

Tpuronomerpuueckrue HepaBeHCTBA C
napameTpamu

TpuroHomeTpuyecKue CUCTEMBI C
napameTpamu

https://m.edsoo.ru/J3E6M4K5P

https://m.edsoo.ru/KXSQIMLXW

https://m.edsoo.rt/EGQYTSCMK

117

[TocTpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENIEN peabHbIX
CUTYAalUi C IOMOLIbIO YPABHEHUH C
napaMeTpamu

118

[TocTpoenue u uccnenoBaHue
MaTE€MaTHYECKUX MOJENIEHN peaabHbIX
CUTYAalMil C IOMOLIBIO CUCTEM YPAaBHEHUH C
rapameTpamu

https://m.edsoo.ru/SYJHPEZ54

119

120

121

[TocTtpoeHue u uccnenoBanue
MaTeMaTUYECKUX MOJENIEH pealbHbIX
CUTYyallUil C MOMOIIBIO CUCTEM YPABHEHHI C
rnapaMeTpamu

KonrtponbHas pabdora: "3anaun ¢
napamerpamu’

[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus"

https://m.edsoo.ru/07QRW54X]J

https://m.edsoo.ru/AUDRLEGIH

https://m.edsoo0.ru/Q96Z4GTOB

122

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuii: "YpaBHeHus"

https://m.edsoo.ru/LDDJV3J2C
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[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL

123 3HaHuil: "Ypapaenusi. Cuctembl 1 https://m.edso0o0.ru/0T5SCT6Z9Y
ypaBHEHUN"
IToBTOpEeHue, 0000IIEHHE, CUCTEMATH3AIUS

124 per e t 1 https:/m.edso0.ru/785E3G27D
3Hanui: "HepaBeHcTBa
IToBTOpenue, 0000IIEHNE, CHCTEMATH3AINS

125 P " B " B 1 https://m.edsoo.ru/JNOOBSEMJ
3HaHui: "HepaBeHncrsa
IToBTOpenue, 0000IIEHNE, CHCTEMATH3AINS

126 per e t 1 https:/m.edso0.ru/S6OBDWSRS
3HaHuil: "HepaBeHncrBa
IToBTOpEeHue, 0000IIEHNE, CHCTEMATH3AIIHS

127 P " B ) " " 1 https://m.edsoo.ru/9ZPIBFWS3
sHanui: "TIpon3BoaHas U e€ mpuMeHeHUE
IToBTOpenue, 0000IIEHNE, CHCTEMATH3AIIS

128 P " B ) B " 1 https://m.edsoo.ru/ITBR16TV4
sHanuid: "[Ipon3BoaHas u e€ mpuMeHeHUe
IToBTOpeHue, 0000IICHNE, CHCTEMATHU3aIHS

129 P " H . 1 " 1 https://m.edsoo.ru/2FTL33S5B
sHanuid: "[Ipon3BoaHas u e€ mpuMeHeHue
IToBTOpeHue, 0000IICHNE, CHCTEMATHU3aIHS

130 P " B ”Il 1 https://m.edsoo.ru/20Y4E5B2P
3HaHuii: "VIHTerpan u ero npuMeHeHue
IToBTOpEeHue, 0000IIEHNE, CUCTEMATU3ALIUS

131 P " Iil B 1 https://m.edsoo.ru/O9UIWIKA2
3HaHuii: "OyHKIMUH
IToBTOpenue, 0000IICHNE, CHCTEMATU3aIHS

132 P " I'I'l H 1 https://m.edsoo.ru/QY81HGQQV
3HaHuil: "OyHKIMH
IToBTOpeHue, 0000IICHNE, CHCTEMATU3aIHS

133 P " I,I,l B 1 https://m.edsoo.ru/8QILOYARI
3HaHui: "OyHKUKUH

134 WroroBas koHTpoJsibHAs paboTa 1 https://m.edsoo.ru/BMDRMCOPG

135 HroroBas KOHTpoNIbHAs paboTa 1 https://m.edsoo.ru/N7J3K1FD7
IToBTOpEeHME, 0000IICHHE, CHCTEMATH3AIUS

136 p B H 1 https://m.edsoo.ru/SANNIWXQM

3HaHUU
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC
Kon .
TSI HpOBepHSMLIe NpeAMeTHbIC Pe3yJIbTAaThl OCBOCHHMSI OCHOBHOI
o0pa3oBaTe/IbHON POrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
1 Uucna v BBIYUCIECHUS
11 OnepupoBaTh NOHATHSMHU: PALIMOHAIILHOE U JIEHCTBUTEIBHOE YUCIIO,
] OOBIKHOBEHHAsI U AECATHUYHAS IPOOb, TPOICHTHI
12 § BeimonHATe  apu@mMeTHyeckue Omepanud C palHoOHAIBHBIMH U
JeMCTBUTEIIBHBIMU YHCIIAMU
13 BbimonHATe npuOAMKEHHBIE BBIYMCIICHHUS, HCIOIb3Ys  TIPaBUIA
OKpYIJICHUS, IeJaTh IPUKUIKY U OLIEHKY PE€3yJIbTaTa BHIYUCICHUN
OnepupoBaTh MOHATUSMHU: CTENEHb C LEIbIM I[IOKa3aTeseM,
14 cTaHjapTHas (opMa 3alucH ACHCTBUTEIBHOIO YKMCIa, KOPEHb HATYPaIbHON

CTETIEHU; HCIOJB30BATh MOAXOIAIIYI0 (OpMY 3alHCH JIEHCTBHTEIBHBIX
4uCell Ul PEeLIECHUs IPAaKTUYECKUX 3a1a4 U NIPEACTABICHUS JAHHBIX

OnepupoBarh NOHATUSAMU: CUHYC, KOCUHYC ¥ TAHT€HC IPOU3BOJIBLHOTO
1.5 yIia; MCIOJIb30BaTh 3allUCh IPOM3BOJIBHOIO YIja 4epe3 oOpaTHble
TPUTOHOMETpHUYECKUE (DYHKIHH
2 YpaBHEHHUs 1 HEpABEHCTBA
OnepupoBaTh NHOHATUAMU: TOXKJIECTBO, ypaBHEHHUE, HEPABEHCTBO,
2.1 Leloe, palMoOHAIbHOE, HUpPpalMOHAIBbHOE YpaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPHUECKOE YpaBHEHUE

BoinonHATe npeoOpazoBaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUN U

2.2 pelaTbe TPUrOHOMETPUYECKUE YPABHEHUS
BeimonHATe  mpeoOpa3zoBaHMs — IIENBIX,  PAlMOHAIBHBIX U
23 UPpPALMOHATIBHBIX BBIPAXEHUH W pelaTh OCHOBHBIE THIBI LENbIX,
palOHaIbHBIX U HPPALMOHAJIBHBIX YPaBHEHUI Y HEPABEHCTB
IIpumeHsTh  ypaBHEHHMS M HEpPAaBEHCTBA I PELICHHUS
24 MaTeMaTUYeCKUX 3aJa4 U 3a7a4 U3 pa3IM4yHbIX 00JIacTel HAayKU U peaabHOU

JKHN3HHU

MopenupoBaTh peajbHbIE CUTYAIMH Ha S3BIKE alreOphl, COCTABISATh
2.5 BBIpQ)KEHUS, YpaBHEHMs, HEPABEHCTBA IO YCJOBUIO 33/1a4M, HCCIEI0BaTh
HOCTPOEHHBIE MOJIEIH C HCIOJIb30BAaHUEM aIlnapara ajareopsl
3 OyHKIMH U TpaduKu
OnepupoBarh MOHATHAMH: (PYHKLHUSA, COCOOBI 3a1aHusl (YHKIIHH,
3.1 00J1acTh OIpeieNIeHus] 1 MHOKECTBO 3HaueHU QpyHKIMH, rpaduk QyHKINH,
B3aMMHO OOpaTHbIE PYHKIIMH

OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (DYHKLINHU, HYIU

3.2
(byHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
33 Hcnonb3oBathk rpaguky QyHKIMHA U1 peleHns ypaBHEHUH
34 Crpouth M uuTaTh rpadUKU JTUHEWHON (YHKIUHU, KBaJpaTUYHOU

(GyHKINY, CTENeHHOM (QYHKIMHU C IIeTIbIM MOKa3aTesieM
47



Ucnonb3oBath rpaduku GyHKIUN U1 UCCIEIOBAaHUS MPOLIECCOB U

3.5 3aBHCUMOCTEH MpHM pPEUIeHWH 33434 U3 JAPYrHX Y4eOHBIX HpPEIMETOB U
peaNbHOM KU3HU, BBIpaXKaTh (HOPMYIaMU 3aBUCUMOCTH MEXTY BeTUIMHAMU
4 Hagana MaTemaTHuecKoro aHaamsa
41 OnepupoBaTh MOHATUSAMU: TIOCIEIOBATEILHOCTD, apuPMETHIECKas U
reOMETPUUYECKasi MPOrPecCuu
49 OnepupoBath NOHATUSAMU: OECKOHEYHO yOBIBAIOIIAS TEOMETPUYECKAs
nporpeccusi, cyMma 0€CKOHEUHO yOBbIBAIOIICH Ir€OMETPUUECKON MTPOTPECCUHU
4.3 3amaBaTh MOCIEA0BATEIIBHOCTH PA3IMYHBIMK CIIOCOOAMH
44 Hcnons30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEH M IIPOIPECCUM IS
pelICHUs peasIbHBIX 3a7]a4 MPUKJIAIHOTO XapaKTepa
5 MHoOecTBa M JTIOTUKa
5.1 OnepupoBaTh NOHATUSIMU: MHOKECTBO, OTIEPALIMU HAJT MHOYXKECTBAMU
Hcnonb3oBarh TEOPETUKO-MHOXKECTBEHHBIM ammapaT JJisi OIMUCAHUS
5.2 peaNbHBIX TPOLIECCOB U SIBJIICHUM, TIPU PEIICHUU 3a7a4 U3 JAPYTUX y4eOHBIX
MPEIMETOB
53 OnepupoBarh MOHATUAMM: OIpEIEICHUE, TEeopeMa, CJICJICTBUE,
JI0Ka3aTeILCTBO
11 KJIACC
Kona .
ORI HpOBepHSMbIe npeAMeTHbIE Pe3yJbTATbl OCBOCHHUSI OCHOBHOW
e o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeHero 001ero oopa3oBanusi
1 Yucna v BEIYUCICHUS
OnepupoBarh MOHATUAMU: HATYpPaJIbHOE, LIEJI0€ YU CIIO; UCTIOJIb30BaTh
1.1 NPU3HAKU JICJIMMOCTH LENBbIX YHCEN, DPA3JIOKEHHE 4YHCIAa Ha TMPOCTHIE
MHOXKHUTENH JIJIs1 PEIIeHUs 3a7a4
1.2 OnepupoBaTh NOHITHEM: CTENIEHb C PAlIMOHAJIBHBIM IIOKa3aTeIeM
13 OnepupoBarh TOHATUAMHU: JIOTapudM 4YHUCNA, JECATHYHBIE U
HaTypaJbHbIE JIOTapU(PMBI
2 YpaBHEHUS 1 HEPABEHCTBA
[IpuMeHATh CBOWCTBa CTENMEHHW IS MPEOOpa3oBaHUs BBIPAKEHUM,
2.1 ONEPUPOBATh MOHATUSAMH: I[I0KA3aTEIbHOE YPaBHEHHE M HEPABEHCTBO;
peniaTh OCHOBHBIE THIIBI TOKAa3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BrinonasaTe mpeobpa3oBaHus BRIPAXKEHUN, COAEPIKALIUX JTOTapU(MBIL;
2.2 OTIEpUPOBATH TOHATUSMH: JIOTAPUPMUUECKOE ypaBHEHHE M HEPABEHCTBO;
peliaTe OCHOBHBIE THIIBI JOTapu(PMHUECKUX YPaBHEHHUM U HEPABCHCTB
2.3 Haxoautsb penieHusi mpocTeUIInX TPUTOHOMETPUUECKUX HEPABEHCTB
OnepupoBarh MOHATUSMU: CUCTEMA JIMHEWHBIX YpaBHEHUH U €€
2.4 pelIeHNe; HCIOIb30BaTh CUCTEMY JIMHEHHBIX YpPaBHEHWM JIS DPEIICHUS
MPaKTUYECKUX 3a/1a4
75 Haxoautb pemelim{ MPOCTEUIINX CHCTEM U COBOKYIHOCTEU
paIrMoOHANTBHBIX YPAaBHEHHUI M HEPABEHCTB
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2.6

MonenupoBaTh pealbHblE CUTyallMH Ha S3bIKE alreOpbl, COCTABIAThH
BBIPQXCHMS, YpAaBHEHUS, HEPAaBEHCTBA M CHUCTEMbI IO YCJIOBHIO 3a/ayH,
HCCJIEIOBATh MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BaHUEM armrmapaTa anreopsl

OyHKIINU U Tpaduku

3.1

3.2

OmnepupoBaTh MOHATHAMU: NEpUOANYECKass (QYHKIUS, MPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOYKH SKCTpeMyMa (YHKIUH, HauOoibliee H
HaMMeHbIIee 3HAYeHUS (QYHKIMHM HAa MPOMEXKYTKE; HCIOJIb30BaTh MX IS
uccienoBaHus (QyHKIMH, 33JaHHOH rpaduKoM

OnepupoBarb HOHATUSMU: rpaduKu II0OKa3aTEJIbHOM,
Jorapu(pMHUECKOd M TPUTOHOMETPUUECKUX (QYHKLUH; M300pakaTb MX Ha
KOOPJMHATHOM IUIOCKOCTH M MCIOJb30BaTh Ul PEUICHUS YPAaBHEHWU U
HEPABCHCTB

33

4.1

4.2

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpapUKd JTHHEHHBIX
YpaBHEHUHN U UCIIOJIB30BATh UX JIJISl PEIICHUS CUCTEMBbI TUHEHHBIX YpaBHEHUM

Hcnonb3oBath rpaduku GyHKIUN A7 HCCIEAOBAaHUS MPOILECCOB U
3aBUCUMOCTEHN U3 IPYruX Y4€OHBIX TUCIUILINH

Hauana MaTemMaTH4ecKOro aHaamsa

OnepupoBarh TOHATUSMHU: HENpEepbIBHAS (DYHKIMS, MPOU3BOTHASL
GyHKIIMM; HWCHONB30BaTh TEOMETPUYECKH UM (U3HUECKUH  CMBICIH
IIPOU3BOJHOM JUIs pELICHUs 3a1a4

HaxomuTh TPOW3BOJHBIC JJIEMEHTAPHBIX (YHKIMH, BBIYUCIIATH
MIPOM3BOJIHBIE CYMMBI, IIPOU3BEICHHS, YACTHOTO (DYHKIUI

4.3

Hcnonb3oBaTh NPOM3BOAHYIO MJisi HCCIEAOBaHUS (YHKIUU Ha
MOHOTOHHOCTh U 3KCTPEMYMBI, MPUMEHSTh PE3yIbTaThl HCCIEIOBAHUA K
MIOCTPOCHUIO IPaUKOB

4.4

Hcmonn3oBaTh MMPOU3BOAHYIO JJIA  HAXOXKIACHUA  HAWITY4YIICTO
peUiCHUs B IIPUKIIAAHBIX, B TOM YUCJIC CONUAJIbHO-3KOHOMHUYCCKUX, 3aadaX

4.5

4.6

OmnepupoBaTh HNOHATHUSAMM: NEpBOOOpa3Has M MHTErpasl; MOHUMATh
reOMEeTPUUYECKUN U (PU3UYECKUI CMBICIT UHTErpajia

Haxomute mnepBooOpasHble 3J€MEHTapHbIX (YHKUIUH, BBIYUCIATH
uHTerpai no gopmyne Herorona — JleitOnura

4.7

Pemarn IMPUKJIIAIHBIC 3aaa4u, B TOM qucCie conualibHO-
O9KOHOMHUYECCKOIoO U (1)I/ISI/I‘ICCKOFO XapakTepa, CpeaACTBaAaMU MATEMATHYCCKOI'O
aHaJInu3a
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HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUA
1 Yucina v BBIYUCIICHUS
Panmonansueie uncia. OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, IPOIICHTHI,
OeckOHeuHble mepuoauyeckue ApoOu. Apudmernyeckue omnepanuu ¢
1.1 pannoHaIBHBIMH YHCIIaMU, TPE0OPa30BaHUs YNCIOBBIX BhIpakeHUil. [I[pumenenue
ApoOell U NMPOLIEHTOB I peIleHUs MPUKIAJHBIX 337a4 U3 Pa3InYHbIX OTpacien
3HaHUH U pPEaJbHOM KU3HU
JelicTBuTenbHbIE 4uCaa. PalMOHAIbHBIE W HMPPALMOHAIBHBIE YHCIIA.
1.2 Apudmernueckue omnepanud ¢ ACUCTBUTSIBHBIMUA uuciaamu. [IpubnmkéHHbIC
BBIUHCIICHUS], IPaBUJIa OKPYTJIEHUS], IPUKHJIKA U OLIEHKA pe3yJIbTaTa BhIYUCIECHUN
Cremmenb ¢ mwenbiM  mokaszareneMm. CrangaptHas Qopma  3ammcu
13 z[eIEICTBHTeJILHoro yucia. Mcnonp3oBaHue noaxoasmedl  ¢Gopmbl  3amucH
JEHUCTBUTENBHBIX YMCEN I PELIEHUS NMPAKTUYECKUX 3aJad U MPEICTABIICHUS
JaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypaibHOW crtemenu. JleicTBus ¢
" apudMeTHUeCKUMH KOPHSIMHU HATYpalIbHOH CTEIICHH
15 CuHyC, KOCUHYC U TAaHT'€HC YUCJIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOI0 apryMeHTa
2 YpaBHEHMs U HEPABEHCTBA
2.1 ToxnecTBa U TOKIECTBEHHbIE IPEOOPA30BaHUS
29 [IpeoOpazoBaHne  TPUTOHOMETPUYECKUX  BbIpaxkeHHil.  OCHOBHbIE
"~ TpuroHomerpuyeckue GopMyIbl
23 VYpaBHeHHE, KOpEHb ypaBHeHUs. HepaBeHCTBO, pellleHHE HEpaBEHCTBA.
Merto nHTEpBaAIOB
24 Pemenue nenbix 1 JpoOHO-pALlMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppanvoHaIbHBIX YPABHEHUN U HEPABEHCTB
2.6 Penienrie TpPUroHOMETPUYECKUX YpaBHEHUI
27 IIpuMeHeHne ypaBHEHMII W HEPAaBEHCTB K PELICHUIO MaTeMaTUYECKUX
3aJ1a4 ¥ 3aJ1a4 U3 pa3Iu4HbIX 00JacTe HayKH U peallbHOM JKU3HU
3 @OyHKIMU U TpaduKu
31 @yukuus, crnocoObl 3anaHus QyHkuuu. ['papux QyHkumu. Bsaumno
oOpaTHble PYHKIINH
39 OO6nacTp ornpeeneHust 1 MHOXeCcTBO 3HaYeHUi ¢pyHkuuu. Hynmu QyHkmm.
" IIpomexxyTku 3HaKONOCTOSTHCTBA. YETHBIE U HEUETHBIE PYHKIIMU
33 CrenenHas (yHKIMS C HATypaJIbHBIM U 1IeJIbIM TIOKa3aresneM. E€ cBoiicTBa
u rpaduk. ColicTBa U rpaguK KOpHSI n-Ol CTENEHH
34 TpuronomeTrpuyeckass OKpY>KHOCTb, OMNPEJEIEHHE TPUTOHOMETPUUYECKUX
" (hyHKIMIA YMCIOBOTO apryMeHTa
4 Havana maremMaTnyeckoro aHaansa
41 [TocnenoBarenbHOCTH,  CHOCOOBI  3aJaHHsl  IOCJIEAOBATENBLHOCTEH.

MoOHOTOHHEBIE TTOCIIEA0BATEIIFHOCTH
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Apudmerndeckass ©W  TreoMeTpuueckas — mporpeccuu.  beckoHeuHO
yObIBaromas reoMmerpuueckas mporpeccusi. CymMma OecKOHEYHO YOBIBarOIIEH

4.2 reomeTpuueckoi nmporpeccuu. dopmyna Cl0XHBIX HpoueHToB. Mcnonb3oBanue
IIPOrPECCUU JJIsl PELIEHUS] pEaJIbHBIX 3a/1a4 PUKJIAJHOTO XapaKkTepa
5 MHoskecTBa 1 JIOTHKA
MHoecTBo, onepaunu Haj MHOXecTBamMu. [luarpammel Ditniepa — Benna.
5.1 IlpuMeHeHHE TEOPETUKO-MHOKECTBEHHOI'O ammapaTa Uil ONUCAHHUs peabHbIX
IIPOIIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTUX YUEOHBIX IPEIMETOB
52 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KIIACC
Ko IIpoBepsieMblii 3JIeMEHT CO/iep:KaHUSs
1 Yucna u BIYUCICHUS
1.1 HarypasibHble u nensle uncia. Ilpu3Haku eTMMOCTH LeNbIX Yucell
1.2 CrerneHb ¢ palluoHaAIbHBIM ITOKa3areaeM. CBOMCTBA CTENEHU
1.3 Jlorapudm uucna. [lecATHYHBIC U HATYpAIbHBIE JOTapUPMBbI
2 YpaBHEHHS U HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BBIpAKEHHUN, COACPIKAIINX JIOTAPU (MBI
29 [IpeoOpa3oBaHre BBIpAXKEHUM, COJIEPIKALIUX CTENEHU C PalMOHAIBHBIM
noKaszaresem
23 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 Iloxa3zaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUS 1 HEPAaBEHCTBA
26 CHCTeMVI)I JIMHENHBIX yp'ilBHeHI/H?I. Pemenue npukinaaHpIxX 3a/1a4 ¢ HOMOILBIO
CUCTEMBI JINHEHHBIX YpPaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHUH U HEPABEHCTB
73 IIpumeHeHne ypaBHEHMI, CHUCTEM UM HEPaBEHCTB K  PEIIECHUIO
MaTeMaTHUYECKUX 3a/1a4 ¥ 3a]1a4 U3 pa3IMuHbIX 00JacTel HAyKU U peaibHON KU3HU
3 OyHKMK U TpaduKu
Oynxus.  Ilepuoguueckue ¢yHkuuu. IIpomMexyTkn MOHOTOHHOCTH
3.1 ¢ynkuun. Makcumymbl 1 MUHUMYMbI (QyHkuuu. HanGomnbinee M HauMeHbIIee
3Ha4YeHHe PYHKLUHU Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKLIUHU, UX CBOICTBA U rpaduku
33 [Toka3zarenbHas u orapudmMuueckas GyHKIHMH, X CBOMCTBA U TpapUKU
34 } Hcnonb3oBanue rpapukoB (QYHKIUH A7 peHIeHUs ypaBHEHUH U
JUHENHBIX CUCTEM
Hcnonb3oBanue rpadukoB (YHKIMHA A7 HCCIEAOBAaHMS MPOIECCOB U
3.5 3aBucuMocTed, KOTOpPbI€ BO3HHUKAIOT MPU PEIICHUHU 3aad U3 APYTUX Y4eOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HU
4 Havana maTremMaTnyeckoro aHaansa
4.1 HenpepbiBable QyHKIIMH. MeTO HHTEPBAJIOB /71 pEIICHHs] HEPABEHCTB
492 [TponsBonnas ¢yHkuuu. I'eomerpuyeckuii ©  (QU3MUYECKUI  CMBICT

MTPOU3BOIHOM
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4.3

4.4

4.5

4.6
4.7

[Ipow3Bogubie  sneMeHTapHBIX  (QyHKOMA. DOpMyIbl  HAXOXKICHUS
MIPOU3BOIHONM CYMMBI, IPOU3BEIECHUS U YACTHOTO (DYHKIMN

[TpuMeHeHne MPON3BOAHON K UCCIIEAOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTH
U 3KcTpeMyMbl. HaxoxxieHne HanbobIero 1 HAaMMEHbIIEro 3Ha4eHus (pyHKIUH
Ha OTpE3Ke

[IpumeHeHne MPOU3BOIHOM Il HAXOXKJIEHUS HAWIYYIIEro pPELIEHUs B
IPUKJIAJHBIX 3a7adax, I OINpPEACIECHUs CKOPOCTH IIpOLEcca, 3aJaHHOIo
dbopmyIoit wiu rpadhukoM

[TepBooOpaznas. Tabmuia nepBooOpa3HBIX

WuTterpan, ero reoMeTpudeckuii M (U3MUECKUdl cMbicia. Breruncienue
uHTerpana mo ¢popmyne Herorona — JleiiOnua
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MPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBbHOUN
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble Tpe0OBaHMS K IpPeAMETHBIM pe3yJabTaTaM
NMPOBEPSAEMOr0  OCBOEHHMSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 00Iero
TpeOOBaHuUs o0pa3oBaHusi

Bitanenue meronamu 10Ka3aTesbCTB, alTOPUTMAMU PEILICHUS 3a/1a4;
yMeHue (opMyaHpoBaTb M ONEPUPOBATH MOHATHAMH: OIpEICIICHHE,
aKcuoma, TeOpeMa, CIIEICTBUE, CBOWCTBO, IPU3HAK, J10Ka3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; MPUMEHATh UX; YMEHHUE (POPMYIHPOBATH
0o0paTHOE M IPOTUBOIIOJIOKHOE YTBEPXKACHUE, MPUBOAUTH IPUMEPHl U
KOHTPIPUMEPBI, HUCIOJIB30BaTh METOJ MAaTEMaTU4YECKOM HWHIYKLUU;
IIPOBOAMTH JOKA3aTEJIbHbIE PACCYXKIEHUS IPU PELICHUH 3a7a4, OLlEHUBATh

1 JOTUYECKYI0  IPAaBHIBHOCTb  PACCYXACHUH; YMEHHE  ONEpPUpPOBATH
MOHATHAMM: MHOXKECTBO, IOJMHOXKECTBO, ONEPALMU HaJ MHOXKECTBaMU;
YMEHHUE UCIIONIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN aImapar Juisi ONUCAHUS
pEAIBHBIX INIPOLIECCOB U SBJICHUM U IIPU PEUICHMM 3aJad, B TOM YUCIE U3
JIpyruX Y4eOHBIX NPEAMETOB; YMEHHE OIEpUpOBaTh HMOHATHAMH: Tpad,
CBSI3HBIM rpad, nepeBo, LMKI, Ipad Ha IUIOCKOCTH; YMEHHUE 3a1aBaTh U
ONHKCHIBATh Tpadbl Pa3IMYHBIMU CIIOCOOAMM; HCIONB30BATh Tpadbl MpU
pEILIeHNN 3a1a4

YMeHHe onepupoBaTh MOHATUAMM: HATYpPaJIbHOE YMCIIO, LIEJI0e
YHUCJIO, CTENEHb C IENBbIM IOKa3aTeJIeM, KOPEHb HATYpaJIbHOW CTEICHH,
CTENEeHb C palMOHAJIBHBIM IIOKa3aTelIeM, CTENEeHb C JICHCTBUTEIBHBIM
MoKasaresiem, Jorapudm 9rciia, CHHYC, KOCHHYC U TAaHT€HC TIPOU3BOJIBHOTO
YHCIia, OCTaTOK 10 MOJIYJIIO, pallMOHAIBHOE YHCII0, UPPALMOHAIEHOE YHUCIIO,
MHOECTBA HaTYPaJIbHBIX, IIEJIBIX, PAIlMOHATBHBIX, JEHCTBUTEIBHBIX YHCEIT;
YMEHHE HCIONb30BaTh MPU3HAKU JEIUMOCTH, HAaWMEHBIINH OOIIMii
JIeTTUTENh U HAUMEHbIIIee 00I1Iee KpaTHOe, anropuT™ EBkinaa npu pemeHun
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MMO3UIIMOHHBIMU CUCTEMAaMHU CUUCIICHUS;
YMEHUE BBHITIOJIHITH BEIUUCIIEHNE 3HAUCHUI U TPe0Opa30BaHMs BEIPAKEHUM
CO CTeMeHsMH U JiorapudMamu, nMpeoOpa3oBaHus IPOOHO-PAIMOHATBHBIX
BBIPDAKEHHI; YMEHHE OINEpPUPOBATh TOHATUSIMH: TIOCIEI0BATEIHHOCTD,
apudmeTnyecKas Mporpeccusi, reoMeTpudeckas mporpeccusi, 6eCKOHEYHO
yOBbIBaroIas reoMeTpuueckas MIPOTPECCHS; yMeHUe 3aJ1aBaTh
MOCIIEA0BATEIHHOCTH, B TOM YHCJE C MOMOIIBI0 PEKYPPEHTHBIX (HOpMYI;
yMEHHUE OTEPUPOBATH MOHATHUAMH: KOMIUIEKCHOE YHCIIO, COMPSKEHHBIC
KOMIUIEKCHBIE YHCIia, MOJYJIh M apryMEHT KOMIUIEKCHOTO 4ucia, gopma
3aMUCH KOMIUIEKCHBIX YHCEN (reoMeTphyYecKasi, TPUTOHOMETpPUYECKas U
anreOpandeckasi); yMeTh MPOU3BOIUTH apu(MeTHYeCKUe JCUCTBUS C
KOMIUIEKCHBIMH ~ YHCJIaMH, TPUBOAUTH  NPUMEPHl  HCIOJIb30BAHUS
KOMILUIEKCHBIX YHCEJI; ONEPUpPOBATH MOHATUAMM: MaTpuma 2X2 u 3x3,
OTIPEICTUTETH MATPUIIBI, TEOMETPUICCKUN CMBICI OMIPEACITUTEIS

Ymenue OIIepUpOBaThH MOHATHUSIMHU: palyoHaibHbIE,
UppalMoHalbHble, TOKa3aTelbHble, CTENEHHbIe, Jorapudmuyeckue,

3 TPUTOHOMETPUYECKHE YpaBHEHUS U HEPAaBEHCTBA, MX CUCTEMbl; YMEHHE
ONepHpOBATh MOHATHAMHU: TOXKJIECTBO, TOKJIECTBEHHOE MpeoOpazoBaHUeE,
ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa ypaBHEHUH U  HEPaBEHCTB,

53



PaBHOCHJIIBHOCTb YpPAaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pEIaTh
YpaBHEHHUs, HEPABEHCTBA U CUCTEMBI C IOMOIIBIO PA3JINYHBIX IPUEMOB;
pelaTh ypaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IapaMETPOM; IPUMEHATH
YpaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMBbl Il PELICHUS MaTeMaTHYEeCKHX
3aJiay M 3aJ1a4 U3 Pa3IM4HbIX 00JIaCTel HAYKU U PeabHON )KU3HU

YMeHue onepupoBarh MOHATUSAMH: (GYHKIHS, YE€THOCTh (PyHKUINH,
NEPUOJIMYHOCT (YHKUIUHU, OTPAaHUYEHHOCTh (YHKIIMHM, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (GYHKIMH, HauOoiblllee M HaMMEHbIIEEe 3HAYCHUS
(GYHKIMN HAa TPOMEXKYTKE, HelpepblBHAS (DYHKIHSA, aCHMOTOTHI Tpaduka
¢GyHKIMK, TIepBast U BTOpasi MPOU3BOIHAS (DYHKIMH, TEOMETPUYECKUN |
¢u3nveckuif CMBICT MPOM3BOAHON, TEepBOOOpa3Has, OIpeneIEHHBIN
UHTErpajl; yMCHHE HaXOJUTh acCHUMITOTHI Tpaduka (yHKIUH;, yMeHHE
BBIYUCIIATH MIPOU3BOIHBIE CYMMBI, TPOU3BEICHHUS, YACTHOTO M KOMIIO3HILIUU
(bYHKIMIA, HAXOUTH YpaBHEHHE KacaTeIbHOH K TpaduKy QYHKIMH; YMEHHE
HAXOJUTh MPOU3BOJIHBIC AIEMEHTAPHBIX (PYHKINH; YMEHUE UCTIOIH30BAThH
NPOU3BOAHYIO JUIS HCCIENOBAaHHUA (QYHKIMHA, HAaXOIUTh HAaWOOJNIBIINE W
HaVMEHBIINE 3HA4YEHUS (QYHKIUH; CTPOUTH TpadUKHd MHOTOUWIEHOB C
UCIIOJIb30BAHUEM  alnapara MaTeMaTH4ecKOro aHalu3a; I[PUMEHSTh
MPOU3BOJIHYIO JIUIsl HAXOXKJCHUS HAWIYYLIETO0 PEUICHUs B MPUKIAIHBIX, B
TOM YHCIIE COLUATBHO-YKOHOMHUYECKUX U (U3MYECKUX 3a7adyax; HaXOIUTh
IUIOIIAAN U 00BEMBI (PUTYp C TIOMOMIBIO MHTETpalia; MPUBOIUTH TPUMEPHI
MaTEeMaTU4eCKOr0 MOJICIIUPOBAHUS C MOMOLIbI0 Au(depeHINATBHBIX
ypaBHEHUU

YMeHne omnepupoBaTh MOHATUSAMH: Trpaduk (QyHKIUH, oOpaTHas
GyHKLUsA, KOMIIO3UIMA (YHKUMH, JMHEHHas (QYHKUUSA, KBajJpaTU4Has
GyHKIMS, panuoHaIbHas GyHKIMS, CTEIICHHAs GyHKIMS,
TPUTrOHOMETpUUYECKHEe  (QyHKIMM, OOpaTHble  TPUTOHOMETPUYECKHE
¢byHKIMY, IOKa3aTenbHas U JorapupmMudeckas QyHKINH; YMEHHE CTPOUTH
rpaduKy M3y4eHHbIX (DYHKIUM, BBIIOJIHATH MpeoOpa3zoBaHus TIpaduKoOB
GyHKIMHI, UCHONB30BaTh TIpapuKkd A  HM3y4eHUs MPOIECCOB U
3aBUCUMOCTEMH, IPH pEIIeHUH 3a7a4 U3 IpYTuX y4eOHBIX IPEeAMETOB U 3a7a4
U3 peaTbHON JKU3HU; BBIpaXaTh (OpMyJTaMH 3aBHCHMOCTH MEXKIY
BEJIMYMHAMU; UCIIOJIb30BaTh CBOMCTBA U I'paduKu (GYHKUUN A peIieHus
yYpaBHEHMIA, HEPaBEHCTB M 3aJad C mapameTpamu; u300pakaTh Ha
KOOPJIMHATHOM MJIOCKOCTH MHOXECTBA PELICHUI ypaBHEHUH, HEPABEHCTB U
UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33J]audl PA3HBIX TUIIOB (B TOM YHUCIIE HA
MIPOLEHTHI, JOJIM M YacTH, Ha JBWXKEHHE, padOTy, CTOUMOCTb TOBapoB U
yCIIyT, HaJloTH, 3a7aydl U3 OOJIACTH YNPABICHMS JIMYHBIMU U CEMEWHBIMU
(¢uHaHCaMM); COCTaBJIATH BBIPAXKEHHS, yYpaBHEHUS, HEPABEHCTBA M HUX
CHUCTEMBI II0 YCJIIOBMIO 3aJa4M, MCCIIEI0BaTh IIOJYYEHHOE pEUICHUE HU
OLICHUBAaTh IPaBAONOJOOHOCTh PE3YJIbTAaTOB; YMEHHE MOJEIUPOBAThH
pealbHBIE CUTyallUd Ha s3bIKE MAaTEMAaTUKH; COCTaBISATH BBIPAKECHMUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 33]1a4M, UCCIIEN0BATH
MIOCTPOCHHbIE ~ MOJIEIM C  HCIOJb30BaHUEM  ammapara  ajaredpsl,
MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHAMH: CpeqHee apudmMeTrnyeckoe,

MEauaHa, HauOOJbIlIee M HaWMEHBIIEE 3HAYCHUA, pasMax, AUCIICPCH,
CTAaHJApPTHOC OTKJIOHCHHUC YHCJIOBOTI'O Ha60pa; YMCHHUEC HU3BJICKATh,
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MHTEpPIPETUPOBATh HHGPOPMALMIO, MPECTaBICHHYI0 B Ta0nMLax, Ha
auarpaMmax, rpaukax, OTpa)karollyl0 CBOWCTBA PealbHbIX MPOLECCOB U
SBJICHUH; MPEACTaBIATh MH(MOPMALIMIO C MOMOLIbIO TAOIUI] U JUArpaMM;
UCCIIEN0BATh CTAaTUCTUYECKHUE JAaHHBIE, B TOM 4YHUCJIE C INPUMEHEHHUEM
rpaMuecKux METOJIOB M JEKTPOHHBIX CPEACTB; rpa)uuecku UCCIIEN0BaTh
COBMECTHBIE HAaOJIIOACHUS C TOMOIIBIO AUArPaMM PacCEUBAHMS M JIMHEHHON
perpeccuu

YMeHue onepupoBaTh NOHATUSIMU: CIyYalHBIA ONBIT U CIydailHOE
cOOBITHE, BEpPOSTHOCTh CIy4alHOTO COOBITHUS, YMEHHE BBIYHUCIATH
BEPOATHOCTb C HCIIOJNb30BAHUEM TIpaQHUuecKUX METOJO0B; MPUMEHATH
GOpMyIbI  CIOXKEHUS W YMHOXXCHHS BEPOATHOCTEH, (OpMyINy IOJIHON
BeposTHOCTH, (popmyny bepHyman, komOuHATOpHBIE (BaKTHl U (OPMYIIBL;
OIICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHIA; yMEHHE OIEPUPOBATH
MNOHATUSIMM:  CIy4yailHash BEJMYMHA, PACHpEelle]IeHHEe BEpPOSTHOCTEH,
MaTEeMaTHYECKOe OXHUJAHHWE, IUCIICPCUS W CTAHJAPTHOE OTKIOHCHHE
CIy4ailHOW  BENWYMHBI, (QYHKIUM  paclpeneieHuss U  IUJIOTHOCTU
PaBHOMEPHOTO, TIOKA3aTEIbHOTO W HOPMAJILHOTO PACIpEesICHH; YMEHNE
MCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeelieHuid JUIsl pelieHus 3aaad;
3HAKOMCTBO C TIOHSATHSMH: 3aKOH OOJIBIIIMX YHCEN, METOABl BHIOOPOUYHBIX
UCCJIEIOBaHM; yMEHHE MPUBOAUTH IIPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX
YHCeNl B MPUPOJTHBIX U OOMICCTBCHHBIX SIBJICHHSX; YMEHHE OIEPUPOBATH
MNOHATUSIMH: COYETAaHWEe, IIEPEeCTAaHOBKA, YHUCIO COYETAaHUH, UYHCIIO
nepecTaHoBOK; OmHOM HpIOTOHA; yMeHHWE TPHMEHSTh KOMOWHATOPHBIC
bakThl U pacCcyXIeHHUs i1 pElIeHUs 3aJad; OICHUBAThb BEPOSTHOCTU
peTbHBIX ~ COOBITHI;  COCTaBJIATH  BEPOSATHOCTHYIO  MOJAEIh U
HMHTEPIPETUPOBATH MOTYUCHHBIN pe3ynbTar

YMeHue onepupoBarh IOHATUSAMM: TOYKA, IpsAMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YIJIA, TNIOCKUN YroJ, JBYIrpaHHbIN
YIOJI, TPEXTPAaHHBINA YroJl, CKPEIIUBAOIIMECS NPSAMBIE, MMAPAILIEIBHOCTh U
NEPNCHAUKYIIAPHOCTD MPAMBIX U IMTIIOCKOCT! ef/'I, YroJj MExXay nmpsaMbIMH, YIOJl
MEXKY IPSIMOM M IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSAMHU, PACCTOSTHUE OT
TOYKH OO INNIOCKOCTH, PAaCCTOAHUE MECKAY HNPAMBIMU, PACCTOAHUC MCKIAY
IJIOCKOCTSIMU; YMEHHME HCIIOJb30BaTh MPHU PELICHUU 3a1a4 HU3Y4YECHHBIE
(GakThl ¥ TEOPEMBbI INIAHUMETPUN; YMEHHUE OLIEHUBATh pa3Mephbl OOHEKTOB
OKPYXKAaloIlIero MHpPA; CTPOUTh MATEMATHYECKUE MOJEIH C IOMOILIBIO
TCOMETPHUICCKUX MOHATUUA H BCJIMYMH, pClIaTb CBA3AHHBIEC C HHUMHU
MIPAKTUYECKUE 3a1aUU

10

YMeHue omnepupoBaTh MNOHSTHUAMU: IUIOMAAb (QUITYpPBI, 00BEM
¢Gurypel, MHOTOTPaHHMK, HpPAaBWIbHBII  MHOIOIpDAaHHHK, CEYEHHUE
MHOTOTpaHHMKa, KyO, Hapajulelenunen, NnpusMa, Nupamuna, ¢urypa u
MOBEPXHOCTh BpallleHHs], IUIMHIP, KOHYC, 1map, cdepa, iomanb chepsl,
IUIOUIa/lb MOBEPXHOCTH MUPAMUbI, MPHU3MbI, KOHYCa, LUIMHApPA, 00BEM
KyOa, IpsIMOYTOJILHOTO MapauieNenuIea, TUpaMHIbl, TPU3MBbIL, IIUIHHIPA,
KOHyca, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUEHUsS KOHyca M IWIMHIpA,
NapajuleJIbHbIE OCH WM OCHOBAaHUIO, CEYEHHME Iapa, IUIOCKOCTb,
Kacaromasicss cheppl, LUIUHApPA, KOHYCa; YMEHUE CTPOUTh CEUYEeHHE
MHOTOTpaHHHMKA, W300pakaTh MHOTOTPAHHUKH, (UIYphl U TOBEPXHOCTH
BpallleHUs, UX CEYEHUs], B TOM YHCJIE C IMOMOIIBIO 3JIEKTPOHHBIX CPENICTB;
YMEHHUE TNPHUMEHATh CBOMCTBA I'€OMETPHUYECKUX (UTYp, CAMOCTOSITEIHHO

55




dbopMynupoBaTh ONpeesieHus: N3ydyaeMbIX (UTyp, BBIABUTATh TUIIOTE3BI O
CBOMCTBaX W TMpH3HAKaX T'eOMeTpHuYecKux (uryp, 0OOCHOBBIBATH WIIU
omnpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccudukanuio ¢Guryp 1o
pPa3NUYHBIM TPU3HAKAM, BBINOIHATE HEOOXOAMMBIC JIOTIOJIHUTEIbHBIC
MIOCTPOEHUS

11

YMeHHne OmnepupoBaTh IMOHATUSAMHU: JBH)KEHHE B TPOCTPAHCTBE,
MapajuIeNbHBIA MMEPeHOC, CHMMETPHUS Ha IUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue IMOAO0OWsA, TMOAOOHBIE (UTYPBI, YMEHHE
pacro3HaBaTh paBHBIC W TOMOOHBIE (UTYpHI, B TOM YHUCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIIOJIb30BaTh T€OMETPUICCKAE OTHOIICHUS TIPU
peIIeHUH 3a/1a4y; HAXOIUTh TEOMETPUYCCKUE BEIMYMHBI (JUTMHA, YTOJI,
IUIOIAb, 00BEM) MIPH PELICHUH 3a/1a4 U3 APYTHX YICOHBIX TPEIMETOB U U3
peabHOM KU3HU; YMEHUE BBIYHUCIISTH T€OMETPUYCCKHIE BEIMUMHBI (JITTMHA,
yroi, IIOm@aab, 00bEM, TUIOMIAAL TTOBEPXHOCTH), UCIIONB3Ysl W3YUYCHHbBIC
GOpMyIIbI ¥ METOHBI, B TOM YHCIIC: IUIOIA[b TOBEPXHOCTH THPAMHU/IBI,
NPU3MBI, KOHYCA, IIHIHH/PA, IO b chepbl; 00bEM Kyba, IPSIMOYTOIEHOTO
napauieNienure/1a, MMPaMUIbl, TIPU3MBI, IWIKHIPA, KOHYCa, Iapa; YMECHUE
HAXOJUTh OTHOIICHHE 00bEMOB MOI0OHBIX UTYP

12

13

YMeHune onepupoBaTh MOHATHSAMU: HIPSIMOYIOJIbHAs CHUCTEMa
KOOPJIHMHAT, BEKTOP, KOOPJAMHATHI TOYKH, KOOPAMHATBI BEKTOpa, CymMMa
BEKTOpPOB, NPOU3BEIACHUE BEKTOpPa HA YHUCIO, PA3JI0KEHHUE BEKTOpa IO
0a3ucy, CKaJsipHOE MIPOU3BEACHNE, BEKTOPHOE MPOU3BEACHHUE, YTOJI MEXKIY
BEKTOpPAaMHU; YMEHUE UCIOJIb30BaTh BEKTOPHBIA U KOOPAUHATHBIA METOJT AJIs
pelLIeHHs TEOMETPUYECKUX 3a/]1a4 U 33/1a4 JPYTUX y4eOHBIX IPeAMETOB

YMeHue BbIOMpaTh NOAXOIALIMM METOJ JUId PpELIeHMs 3ajauu;
IIOHMMAHHE 3HAYMMOCTH MAaTEMAaTHMKd B M3yYEHUM NPUPOIHBIX U
OOLIECTBEHHBIX IIPOLIECCOB U SIBJICHUI; YMEHHUE pacliO3HABATh [IPOSIBICHUE
3aKOHOB MAaT€MAaTMKA B HCKYCCTBE, YMEHUE IIPUBOAUTH IIPUMEPHI
MAaTE€MaTUYECKUX OTKPBITUNA POCCUHCKOW M MHPOBOM MaTeMaTH4eCKOU
HayKH
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Kon

HEPEYEHDB 3JIEMEHTOB COAEP/KAHUSA, IPOBEPAEMbBIX HA
EI'9 10 MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COJEePKAHMS

[S—

Yucina 1 BEIUUCIIEHUS

1.1 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
12 Parnmonanbubie yncna. OOBIKHOBEHHBIE U IECITUYHBIE APOOH, IIPOLICHTHI,
’ OCCKOHEYHBIC NTEPUOTUUCCKHUE TPOOH
13 Apudmerndeckuii KOpeHb HaTypalbHOW cremeHu. JleWcTBus ¢
apu(METHUYECKUMH KOPHIMHU HATYpaIbHOH CTETIEHU
14 Crenenp ¢ uenbiM  mnokaszareneM. CTeneHb C  palMOHaJIbHBIM
nokasaresneMm. CBOMCTBA CTENEHU
15 CuHyCc, KOCHMHYC M TaHI€HC 4YHCJIOBOIO aprymMeHra. ApKCHHYC,
ApPKKOCUHYC, apKTaHI'€HC YMCIOBOI'0 apryMeHTa
1.6 Jlorapudm umcna. JlecaTU4HbIe U HATYpaJIbHBIE JTOrapH(PMbI
JlelicTBUTEIbHBIE qucia. Apudmernueckue orepanuu c
1.7  npeiictBuTenbHbIMM  uMciaMu.  [IpuOnmkEHHBIE  BBIUMCICHUSA, TMpPaBUIIA
OKpYIJICHUs, IPUKUKA U OLIEHKA pe3yJbTaTa BEIYUCICHUH
1.8 [IpeobOpaszoBanue BoIpaKeHUN
1.9 KommiekcHbie uncna
2 YpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-paAIIOHABHBIC YPABHEHUS
22 HppanumonaibHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHUs
24 [TokazarenabHble U JIOTapuPMUUYECKHE YPAaBHEHHUS
2.5 Lenble u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 UppanmonanbHbie HEPaBEHCTBA
2.7 IToka3zaTenbHble U JOrapupMHUUECKUE HEPABEHCTBA
2.8 TpuroHomeTpruyeckue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TApaMETPAMHU
2.11 Matpuna cucTeMsl JIMHEWHBIX ypaBHEHUI. ONpeaennTellb MaTPULIbI
3 OyHKIMH U TpadUKH
31 OyHkua, crnocoosl 3amanus Qyuknuu. ['padux Qynkiuu. B3anmuo
' oOpartHble pyHKIUHU. YETHBIE M HeU€THBIE pyHKIMU. [lepuoanueckue GpyHKIUN
OOnacte ompesnereHUs W MHOXECTBO 3HaueHW Qynkiuu. Hymu
39 ¢byuknun. IIpoMexyTku 3HaKOMOCTOSHCTBA. [IpoMeXyTKM MOHOTOHHOCTH
¢ynkuuu. MakcuMyMbl 1 MUHUMYMbI GyHKIMU. Hanbosbiee M HauMeHbIlee
3HaYeHHe (PYHKIIUU HA IPOMEKYTKE
33 CrenenHass (yHKIUS ¢ HATypaJIbHBIM M IIeJbIM moOKa3areneM. EE
cBoiicTBa 1 rpaduk. CBoiicTBa U rpauK KOpHs n-0i CTETIeHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zatenbHas u jorapudmudeckas GyHKIIMU, UX CBOMCTBA U TpapUKH
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Touku pazpeiBa. AcuMnToThl rpadukoB GyHKIMNA. CBOMCTBA (YHKINH,

36 HEIPEPBIBHBIX HA OTPE3KE

3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU IOCIEN0BATEILHOCTEH

33 Apudmernueckas u reomerpuyeckas nporpeccuu. @opmya CIOKHBIX

MIPOLIEHTOB

4 Hauana maremaTnueckoro aHaiansa

4.1 [TpousBoanas pyukmuu. [Ipon3BoaHbIC AIEMEHTAPHBIX (YHKITAN
[IpumeHenne  NPOM3BOAHOM K  HWCCIENOBaHMIO  (YHKIMH  Ha

4.2 | MOHOTOHHOCTH M 3KCTpeMyMbl. HaxokIeHue HauOOJbLIEr0 U HAUMEHBIIETO

3Ha4YeHUs (QYHKIUU Ha OTPE3KE

4.3 [lepBooOpa3nas. MuaTterpain

5 MHoOXecTBa U JIOTHKA

5.1 MHoxecTBO, onepanuu HaJ MHOKecTBaMu. [luarpammbl Ditnepa — Benna

5.2 Jloruka

6 BeposiTHOCTB U cTaTHCTHKA

6.1 OnucarenpHas CTaTUCTUKA

6.2 BepositHoCTh

6.3 Kombunaropuka

7 I'eomeTpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [IpsimMble U TIIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHuKu

7.4 Tena 1 MOBEPXHOCTH BpaIllCHUSI

7.5 KoopauHaTsl 1 BEKTOPBI
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YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YYEHUKA

* Maremaruka. AnreOpa ¥ Hayajda MaTeMaTH4ecKoro aHanusa; 11 kmacc.
yrayosenHoe ooyuenne Mepansk A.I'., Homuposckuii JI.A., [Tonsko B.M.; nox
penakmueit [Togonbckoro B.E. O61iecTBO ¢ orpaHiYe€HHONW OTBETCTBEHHOCTHIO
M3narenwckuit  nentp «BEHTAHA-I'PA®y»; AxknuoHnepHoe  OOIIECTBO
«3narensctBo «IIpocBemienue»

* Maremartuka. Anrebpa ¥ Hayajda MareMatudeckoro aHanusa; 10 kiacc.
yrayoseaHoe ooyuenune Mepansk A.I'., Homuposckuii JI.A., [Tonsko B.M.; nox
penakuuei [logonsckoro B.E. OOmiecTBo ¢ OrpaHU4E€HHON OTBETCTBEHHOCTHIO
M3narensckuit  nentp «BEHTAHA-I'PA®»; AkmuoHepHoe  00IIecTBO
«3narenbctBO «lIpocBenieHne»
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