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INOACHUTEJIBHASA 3AIIMCKA

VYuebnbiii Kypc «AnreOpa U Hayajga MAaTeMAaTHYECKOTO aHAIM3a» SIBISETCA
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpeaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0YyYaIOIIMXCsS Ha YPOBHE, HEOOXOAUMOM
JUIsl OCBOEHUS MH(MOpMATUKU, OOIIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHOH Hayku, KoTopas (opMmyiupyeTr cBOH
JTOCTHXKEHHSI B MaTEMaTUYECKOM popMe.

VYuebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHalih3a 3aKja/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHaMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MMOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHS YIKOHOMUKHU U OOILIECTBEHHOM KU3HHU,
MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BaTh UX JUISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPXKIEHHUS C TTOMOIIBI0O UHAYKIIUU U PACCYXKIATh JNEAYKTUBHO, UCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KPEAaTUBHOE U KPUTUUYECKOE MBIILICHUE.

B xoxe u3ydyeHusi yueOHOro kypca «Ainredpa v Hayalla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEpPIPETAlUN  TOJYYEHHBIX  PEHIEHUH, 3HAKOMATCS C  OpUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEH B IpPUPOJE, HAYKE UM HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIMATIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK W 4epe3 crnenuduky ydeOHOM
NEeATEeIbHOCTH, TpeOyIomed MPOJAOIKUTEIBPHOW KOHIIGHTpPAIMd BHUMAHUS,
CaMOCTOATENbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBIN pe3yJIbTarT.

B ocHoBe MeToanku oOydeHus anreOpe U HayaiaM MaTeMaTUYeCKOro aHaIn3a
JICKUT EATCTbHOCTHBIA TPUHITUT OO yICHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadajia MaTeMaTHIECKOTO aHATTN3a»
BBIZICJICHBI  CIIEAYIOIIME COAEpKATEIbHO-METOAuYecKue JimHuu: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U Tpaduku», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTEeMaTUYeCcKoro aHanu3a», «MHoxecTBa U Jorukay. Bce ocCHOBHbIE
COJIEPKATEIbHO-METOJIMYECKUE JIMHUM H3Y4YalOTCSd Ha MPOTSHKEHUU JABYX JIET



oOy4JeHus1 Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAsCh HOBBIMH TEMaMU M pa3aenaMu. JlaHHbIH yaeOHbIH
KypC SIBIISIETCS WHTETPAaTHBHBIM, TOCKOJBKY OOBEOUHSET B cebe comepikaHue
HECKOJBPKMX MaTeMAaTHYECKHX TUCIUILUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUIA aHAIIN3, TEOPHUS MHOXKECTB, MaTeMaThdeckas JJoruka u apyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIaJCBaIOT BCE Oojiee MMPOKUM MaTeMaTHYECKUM
anmapaToM, y HUX TOCJIEIOBATEIILHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTUYECKYI0 MOJCIb PEATbHOW CHUTYyallH, MPUMEHATH 3HAHUS,
MOJIYYCHHBIC TIPU HM3YYCHHH YYEOHOTOo Kypca, JJIA PEHICHUS CaMOCTOSTEIHHO
chOpMyYIUPOBAHHOW MaTeMAaTHYECKOW 3a7add, a 3aTeM WHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-METOAMYECKass JTUHUA «YUucina ¥ BBIYUCICHUS 3aBEpIIacT
dbopMHpOBaHUE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0o 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3oBaHusi 0co0O€ BHUMaHue  yaensieTcss  (OPMUPOBAHHIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHM, BKIIIOYAIOMIMX B CEOSI MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucu YHMCIa, YMEHUE JeiaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BEIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMAaTHUYCCKUMU
KOHCTAHTAaMH. 3HAKOMbBIE OOyYaIOIMHUMCS MHOXECTBA HATYPaIbHBIX, IIEJIBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4nceld. B  KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My cCIelnu(UYecKue 3aJayd M OMNEepaluu: JeJIeHHe Haleno,
OTEPUPOBAHUE OCTAaTKaMU Ha MHOXKECTBE IMETBIX YHCEN, OCOObIe CBOMCTBA
paIMOHAIBHBIX M UPPAINMOHATIBHBIX YUCEN, apU(PMETHICCKUE OTIEPAINH, a TaKKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
brnaronmapsi mocienoBarenTbHOMY PACIIMPEHUIO Kpyra HCIONb3YeMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3INYHBIX 3a/1a4
dbopMHpyeTCs TPEICTABICHUE O SAMHCTBE MaTEMaTUKH KaK HayKH W €€ pOJIhd B
MOCTPOEHUU MOJIENICH PEeaJIbHOTO0 MHpa, IIUPOKO HCIOJIB3YIOTCS 0000IIeHHE |
KOHKpETU3AITHSI.

Jluaus «YpaBHEHUS] W HEPABEHCTBA» pPEAM3YETCS Ha MPOTSHKEHHH BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbrare OOydYaromiyecss OBJIAJCBAIOT PA3IMYHBIMA  METOJIAMHU  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEeNbHBIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPHYCCKUX YpPaBHCHHM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
colepKalux MmapaMeTphl. [loydeHHBIE YMEHHS IIMHPOKO HCIIOJIB3YIOTCS TIPH
UCCIICIOBaHNH (DYHKIMKA C TIOMOIIBI0 MTPOU3BOAHON, TIPHU PEIICHUH TPHUKIATHBIX
3a/1a4y ¥ 3a7a4 Ha HAXOXKJEHWE HAMOOJBITNX U HAUMEHBIINX 3HAYCHUN (yHKIIUU.



JlanHasi comepxaTesbHas JIMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUMN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
COZIEpKaIMX CTENEeHU U JiorapudMmbl. braronaps u3ydeHHIO anredpandyeckoro
MaTepHaia IpOUCXOIUT NadbHEHITIee PA3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, (GOpMHUPYIOTCS HABBIKU JCAYKTHUBHBIX PacCy>KICHUMH,
paboThl C CHUMBOJIbHBIMU (OpMamH, TMPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPaBEHCTB. AnreOpa npennaraet 3G PpeKTuBHBIC
WHCTPYMEHTBI I pEHICHUs MPAaKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3ajady,
HarJIsiAHO IEMOHCTPUPYET CBOU BO3MOMKHOCTH KAaK SI3bIKA HAYKH.

CopepkarenpbHo-MeToauYecKass JUHUA «DyHKIMM W TpaduKU» TECHO
NeperuieTaeTcs ¢ JAPYTMMH JIMHUSIMH Yy4e0HOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS peUIeHUs 3aja4 U3 APYruX y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK U C pEIICHHWEeM YpaBHEHM U HepaBeHCTB. [Ipu 3TOM OoJbllIOE BHUMaHUE
yaensiercss (OPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYJIaMH 3aBUCUMOCTH MEXKTY
pa3IMUHBIMU BEJIMYMHAMH, HUCCIEAOBATh IMOJIYyYEeHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toil cofiepKaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HaBBIKOB, ITO3BOJISIFOLIMX BbIPAXKATh 3aBUCUMOCTH MEXKAY BETMYMHAMHU B PA3IMUHON
dbopme: aHaTuTHYECKOU, Tpaduyeckoil u ciioBecHo. Ero nzyuenue crnocooCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3AIUH, UCTIOIh30BaHUIO AaHAJIOTUH.

ConepxartenbHasd nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JIOCTYIHBIX OOYYarOIIUMCS, TaK KaK y HHUX TMOSBIISICTCS BO3MOXHOCTh CTPOHUTH
rpaduKu  CIOXHBIX (PYHKIMN, OMPEAENsITh WX HauOOJbIIME W HaUMEHBIINE
3HAUEHUS, BBIYUCIATH MUIOMAAun (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHUsl TporieccoB. JlaHHasi cojaep:kaTenbHas JMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOCHUSI MATEMATHUYECKUX MOJICJIEd pPEalbHBIX CUTYyalluu,
MO3BOJISICT HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COIUAIBHO-
PKOHOMMYECKHUX, 3ajadyax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAIbHO-JIOTHIECKOTO M KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBE. O0yUaronuecs y3HalT O BbIIAIOIINUXCS
pe3yJsibTatax, MOJYYEHHBIX B XOJE pPa3BUTHUS MaTE€MaTUKH KaK HAyKd, U 00 HX
aBTOpaXx.



CopepkarenbHO-MeTOaUYeCKas TuHUS «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIOMIMA BCE Pa3zeiibl
MaTeMaTUKH © ©¢ TPUIOKEHUH, OHM CBS3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMECHHOW MaTEMAaTHUKH W HCIIOJIh30BaTh €TO JIJISl BBIPAKCHUS CBOMX MBICIICH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
OOyYaroIIMXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYXKJICHUS Ha OCHOBE JIOTHYCCKUX
npaBui, POPMUPYET HABBIKK KPUTHIECCKOTO MBIIIJICHUS.

B yueObHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB MOCTPOEHUSI MOJIEIEH peatbHBIX
CUTYyallWi, WCCIACAOBAHMS O3THX MOJENeH C TOMOIIBIO afmapara aureOpbl |
MaTEeMaTU4YeCKOTO aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, IOCKOJIBKY BECh MaTepualn
y4eOHOTr0 Kypca IIMPOKO HMCIIOJNB3YeTCs I pelieHus MPUKIaaHbX 3anad. [lpu
pPEIICHUM  pPEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJFIOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIeMY.
JesitenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B MPOIIeCcCce U3yUeHUs BceX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEeMaTHYECKOTO aHATU3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTH4YE€CKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 gacoB (4 4aca B HeJIEIIO).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Yuciaa v BIYMCICHUA

Panmonaneupie ymcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHbIe mepuoandeckue apodu. [Ipumenenue npoGeil U MPOLEHTOB A
pelIeHus NIPUKIAJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciiell 3HAHUU U PEANIbHOU KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoHaJBHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanMu ¢ JCUCTBUTEIBHBIMH  4HCIaMd.  MoJyib
JEHCTBUTENLHOTO YKcia U ero cBoicTBa. [IpuOmmkEHHbIE BBIUMCIICHUS, TTpaBUIIa
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensiM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (OPMBI 3aIIMCH IEHCTBUTENBHBIX YNUCEN ISl PELLICHUS TPAKTUUYECKUX
3a/1a4 U MPEIACTABIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HATYPaJIbHOM CTENEHU U €r0 CBOICTBA.

CreneHp C palMOHAIBHBIM II0KA3aTEIeM U €€ CBOWCTBA, CTENEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapu¢pma. JlecaTnyHble U HaTypaJbHBIE
JorapuMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHUHYC,
apPKKOCHHYC M apKTaHI€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CleAcCTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LIETbIX U APOOHO-PALMOHANIBHBIX YpaBHEHUN U
HEPAaBEHCTB. MHOTOYIECHbl OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 1es1bIMu KO3 UIIUEHTaMU.
Teopema Buera.

[TpeoOpa3zoBaHus YMCIOBBIX BBIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppauroHansHble yYpaBHEHHMUS. OcCHOBHBIE METO/IbI peLIeHus
UPPALMOHATIBHBIX YPABHEHUIA.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKAa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus
Jorapu(pMHUUECKUX YpaBHEHHH.

OcHOBHBIE TPUTOHOMETPUUYECKHE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHH. OnpenenuTens MaTpUILIbI 2X2, ero FTeOMETPUUYECKHI CMBICT U CBOMCTBA,
BBIYUCJIEHUE €T0 3HAYEHUs, MPUMEHEHUE OINPEICTUTENS Il PEUICHUS] CUCTEMBbI
JMHEWHBIX ypaBHEHMU. PemeHne npuKIagHbIX 3a0ad € IOMOLIBIO CHUCTEMBI
JIMHEWHBIX ypaBHeHUU. MccnenoBanmue noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHLL
Y OIIPEICIIUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN PEealbHOM CHUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKHU U pealbHON KU3HU.

DyHKIUHN U TPAPUKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3anMHO o00patHbie (QYHKIUU.
Kommnosumms yskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
¢ysnkun. IIpomMexxyTku MOHOTOHHOCTH (PYHKUMH. MakKCUMyMbl U MUHUMYMBbI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hass W JpOOHO-TIMHEWHasT (PYHKUIMU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHas (pyHKLMS C HaTypaJbHBIM U IIEJIbIM NoKa3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHS N-0if CTENeHU KaK (yHKIIMKA 0OpaTHOM CTETeHU
C HATYypAJIbHBIM IOKA3aTENEM.

[lokazaTenbHass U jorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpABHEHUH.

TpuroHomeTpruueckass OKpPYKHOCTb, OIIPENEIIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

OYHKIMOHAIIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4€CKOro aHAJIN3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIeNOBaTEIbLHOCTEH. MeTon
MaTeMaTU4eCKOM HHIYKIHH. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTUYECKOIO aHalu3a Kak aHaliu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH IeOMETPUUYECKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
NpolEeHTOB. Vcrnosb30BaHWE TIPOTrpecCHH U PELICHUS peajbHbIX  3a1ad
MIPUKJIATHOTO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumi. CBolcTBa (PYHKIMM HENPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTebHON K Ipa@uKy QyHKIIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KITACC

Yucaa v BBIYMCICHUSA

Hartypanbubie u nenble yucna. [I[pumMeHeHne NMpU3HAKOB JIETUMOCTU 1IEJIbIX
yycen, HauOombIuid oOmui aenutens (mamee — HOJl) m HamMmeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1ist pemeHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kommnekcuble uucia. Anredpanueckass W TpUTOHOMETpUYeckas (OpMbI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM TIUIOCKOCTH.
®opmyna Myaspa. Kopau N-oi creneHrn U3 KOMIUIEKCHOrO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCET JIsl PEICHUs] PU3NUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

CucrtemMa U COBOKYITHOCTh YpaBHEHUN U HEPABEHCTB. PABHOCUIIbHBIEC CUCTEMBI
U CUCTEMBI-CIIEJICTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PellieHre TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTelbHBIX U  JOTrapuPpMUYECKuX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UppalmoHaIbHBIX, MOKA3aTEIbHBIX U JIOTapU(YMUIECKUX YPABHEHUM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapAMETPAMHU.



[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3INYHbIX 00JIaCTel HAYKU U peanbHOM KU3HU, HHTEPIPETALUs]
IIOJIYYEHHBIX PE3YyJIbTATOB.

DOyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pElIeHUs YpaBHEHHUU W HepaBeHCTB. [ paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIMH SIS HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayaja MaTeMaTH4eCKOro aHajIu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoxxaenne Hanboblero 1 HAMMEHbIIEro 3HaYeHU N HepephIBHON
GyHKIIUU Ha OTpE3Ke.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/Jadax, Il ONPEACIICHUS CKOPOCTH W YCKOPEHHMS Ipolecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

HNuterpan. ['eomeTpuyeckuil CMbICI HHTETpaja. Beraucienue onpenen€éHHoro
uHTerpana no gpopmyne Herotona-Jleibnuna.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTh TPAKIAHCKOMN MO3UIIMKA 00YUYaIOIIEeTrocsl Kak akKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
rpakaaHckoro  obOmiectBa  (BBIOOpPBI,  ONpPOCHI U JIPyroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHH C HX
GyHKUIUSIMY ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrOo Hapojaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUWSA, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUH, pacCy>KIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTEepecax 3710pOBOTo U 0e30MacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYyAy, OCO3HAaHWE IICHHOCTU TPYAOTIOOUs, HHTEpEC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTU4ecKoMy  OOpa3oBaHHIO U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAaHHWE BIWSHUSI
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXaIomel Ccpefpl, IUIAHWUPOBAaHUE ITOCTYNKOB W OIGHKH WX BO3MOXHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTEeMAaTHIECKOU
HayKH Kak cepbl 4eJIOBEUECKOM AESTEIbHOCTH, ITANIOB €€ Pa3BUTHS U 3HAYUMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINK, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTU4eCKOU
KyJIbTYPOU KaK CPeJICTBOM MMO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIISTh TPOCKTHYIO
U UCCJIeIOBATEILCKYIO IEATEbHOCTh MHANBUAYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIUH,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHHUSI, KpUTEPUU TTPOBOAMMOTO aHAJN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBATh U  IPeoOpa3oOBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC U OTPHUIIATEIbHbIC, CAMHUIHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUECHUH, YMO3aKIIIOUEHUH 10 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHus y4eOHOW 3amaud (CpaBHUBATh HECKOJBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCHUPYIONIME  MPOTHUBOpEYUE,  Mpodiiemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIAy 00bEeKTaMHu, SIBJICHUSIMH, TIPOLIECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIINK, NaHHBIX, HEOOXOAUMBIX Il OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
MPECTABIICHHUS;

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
LEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb IMOSICHEHHS II0 XOAYy pELICHUs 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN PE3yJIbTaT;

B X0/€ 00CYXXJIeHUS 3a/aBaTh BONPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTaBIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EHTAllMM U OCOOEHHOCTEHN ayJUTOPHUH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM UH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBACHITH TPUUHUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHHH Y4YeOHBIX 3a7ad, MNPUHUMATh I€JIb COBMECTHOM
JEeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI paOOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BHIMOJIHSATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBHUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHUPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0Oy4yarOIIMICAd TOJYYUT CICAYIOIIHNE
MpeAMETHbIE PEe3ybTaThl MO OTIEIbHBIM TeMaM pabouel MporpaMMmbl Y4EeOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciaa v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEUHAs
nepuoAndeckas ApoOb, TPOIEHTHI, HPPANUOHAIBHOE YHCI0, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEILHOTO YUCIIA;

OPUMEHATh JIpOOM W TPOLEHTHI JUIsl DPEIICHUS NPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MIPUMEHSITH MPUOTMKEHHBIC BEIYUCIICHUS, PABUJIA OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BHIYMCIICHU;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apUPMETHUECKUN KOPEHb HATypaIbHOU
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCHa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTAaHI'€HC
YUCIJIOBOTO apTyMEHTa;

OIlIEpUPOBATh MOHATHAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOYJIEH C UEIBIMU KO3 PUIIMEHTaMU, KOPHU MHOTOUJIEHA, IPUMEHSTH JIeJICHUE
MHOTOWIEHA HAa MHOTOWIEH C OCTaTKoOM, Teopemy be3y m teopemy Buera s
peneHns 3a1ay;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuLa, ONPEACIUTENIb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpEAEnuTeNss 2 X 2 JuId BBIYUCIEHHUS €r0 3HayeHUs,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
VMHTEPHPETUPOBATh NIOJyYECHHBIN PE3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPIKALIUX CTEHEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKECHUM;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAJIbHBIE, MOKa3aTeJbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B W OCYIECTBIISAS POBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIBI JJ1sl TpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBHIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDOKEHMSI, ypaBHEHHUS, HEPABEHCTBA IO YCIOBHMIO 3aJadd, MCCIEI0BaTh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

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

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuonyeckue PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
HeJabIM TIoKa3zarenieM, Ipaguk CTeneHHOW (YHKIHUUA C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: TOKa3aTeslbHAs U JorapupMuyecKas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku (GyHKOUN Ui HMCCIEAOBaHUS IPOLECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpUuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUeCcKasi MPOTrPeccus, TUHCHHBIA U
OKCMOHEHIIUATBLHBINA POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

UCTIONIb30BaTh MPOTPECCUU IS PEIICHUs pealbHbIX 3a/ad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATh MOHITUAMU: MOCJIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHHUSI
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

cBOOO/IHO ONIEPUPOBATH MOHATHSIMH: HETIPepbIBHbIC (DYHKITUH, TOUYKH pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrka QyHKIINH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
IPUMEHSATH CBOMCTBA HETPEPHIBHBIX (DYHKIUI 7S pELICHUs 3a/1a4;

CBOOOJHO OIEPUPOBATH MOHATHSAMH: TIEpBasi W BTOpPas MPOU3BOJHBIE
byHKIMM, KacaTenbHas K TpaduKy QyHKIIH;

BBIYUCIIATH ITPOU3BOJHBIE CYMMBI, IIPOU3BEICHHUs, YACTHOIO U KOMIIO3ULIUU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh TF€OMETPUYECKUI U (U3MYECKUH CMBICT MPOU3BOJHOM IS
pemeHus 3aaad.

MHokecTBa H JIOTHKA:

CBOOOZIHO  ONEpUpPOBaTh  TMOHATUSAMU:  MHOXKECTBO, OINEpaluud  Haj
MHOYECTBaMU;

WCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anapar JUisl ONMCAaHUs PEabHbIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MIPEIMETOB;

CcBOOO/IHO OIEpUpPOBaTh IMOHATUSMU: OIpENeJIeHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOTO 00BEKTA, 10KA3aTeIbCTBO, PABHOCUIIbHBIC
YPaBHEHMS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
IpPEeIMETHBIE PE3yJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

Yucia ¥ BbIYHCICHHSA:

CBOOOTHO OMIEPUPOBATH MOHATUSIMU: HATYPAJTILHOE U 1IEJI0€ YHCII0, MHOKECTBA
HaTypaJIbHBIX U LENBIX YUCEN, UCIIOIb30BaTh NPU3HAKN JAEIUMOCTH LIENBIX YHCEIL,
HOJ/l u HOK HaTypaibHBIX 4YHCEN MJId pEUIEHUs 3aJad, NPUMEHSTh alrOpUTM
EBxnuna;

cBOOOJIHO OMNEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHiChIBaTh
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAX CUHUCIICHHUS;

CBOOOJHO OMEpUPOBATh MOHATUAMH: KOMILJIEKCHOE YHUCIO M MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpMe, BBHITIONHATH apu(PMETHIECKUE ONepaIii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOO/IHO OIEpUPOBATh MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palMOHAJIbHEIE, UppalOHaIbHbBIE, ITOKa3aTEeIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKEHHUSI, YpPABHEHUsS, HEPABEHCTBA M HUX CHCTEMBbI IO YCJIOBHUIO 3a/1ayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIM C HCIOJb30BAaHUEM anmnapara ajireOpsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTH TeoMeTpruYecKue 00pa3bl ypaBHEHUH U HEPABEHCTB HA KOOPIMHATHON
IIJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJECIHUPOBAHMS W HCCIENOBAaHUS pEasbHbIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

UCIIOJIb30BaTh TMPOM3BOJHYIO [JIsl HAXOXKJICHUS HAWIYYIIero pelieHus B
MIPUKJIAJIHBIX, B TOM YHCJIE COUMAIBHO-3KOHOMHYECKHUX, 3a7a4ax, 1Sl ONPEAEICHUS
CKOPOCTH U YCKOpPEHUS MpoIiecca, 3aJaHHOTO (pOopMysol niM rpaduxkoM;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
WHTErpall, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMH U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TJIOMAIHN TUIOCKUX (GUTYP U OOBEMBI TEJT C TOMOIILI0 HHTETPAa;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

YpaBHEHUSA U
HEpPABEHCTBA.
Cucremsnl
JIMHEMHBIX
ypaBHEHUH

10 KUIACC
KosaunuyecTBo DJIeKTPOHHbIE
HanmeHnoBanme
Ne 4acoB (undposbie)
pa3aesioB U TeM OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAKIIHUXCS
n/n oOpa3oBaTeJbHbI
NporpamMmmsl Bcero
e pecypcsl
Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIN aIllapaT JJis ONUCAHUS
X0/1a pELICHHs] MAaTEMaTHUECKHX 3a/]1a4, a TAK)XKE PeasIbHbIX IIPOLIECCOB
u siBieHuid. OnepupoBaTh NOHIATHSIMU: PAIHOHAIBHOE YHCIIO,
OeckoHeyHas nepuondeckas ApoOb, IPOIEHTHI; UppaAIlMOHATHHOE U
JIEMCTBUTENILHOE YHCIIO; MOYJb I€UCTBUTEIBHOTO YNCIIA;
UCII0JIB30BaTh 3TU NOHATHS IIPU MPOBEACHUN PACCYXKIACHUN U
MHoxecTBO puip papey
. JI0KA3aTeNbCTB, IPUMEHSTh IPOOH U MPOLIEHTHI Ui PEeIICHUs
JENCTBUTENBHBIX . . .
MPUKJIAHBIX 33]1a4 U3 Pa3TUYHBIX OTpACiIeH 3HAHUN U peaTbHOU
qrces.
®u3HH. VCTI0Ih30BaTh NMPUOIMKEHHBIE BEIYUCIICHUS], PABUIIa
MHOro4ieHsl. o
OKPYTJICHUS, TPUKUIKY U OIICHKY pe3yJIbTaTa BEIYMCICHUM.
ParmonanbpHbIe pyL - 1P y ypesy
1 24 [TpuMeHsITh pa3ayHble METO/IbI PEIICHUS PallMOHATIbHBIX U JPOOHO-

PalMOHAJIBHBIX YPAaBHEHUH; a TAKKE METOJl MHTEPBAJIOB JUJISl PELLECHUS
HepaBeHCTB. OnepupoBaTh NOHATUSMUA MHOTOUYJIEH OT OJHOU
IIEPEMEHHOM, €r0 KOPHU; IPUMEHSITH JEJIE€HUE MHOTOWICHA Ha
MHOTOYJIEH C OCTAaTKOM, TeopeMy be3y u Teopemy Buera nis
pemenus 3anad. OnepupoBaTh MOHATUAMU: CUCTEMA JIMHEUHBIX
ypaBHEHUM, MaTpUIla, ONPEAETUTENb MaTpuIlbl. FIcroib30BaTh
CBOICTBa ONpeAeauTeNs 2 X 2 1Jis BBIYMCICHUS €r0 3HAYCHUS,
MIPUMEHSTh ONPEACTUTENH ISl PEIICHUSI CUCTEMBbI JIMHEHHBIX
ypaBHeHU. MoJenupoBaTh peajbHble CUTYalMHU C TOMOIIBIO
CHCTEMBI JINHENHBIX YPABHEHUMN, UCCIIEIOBATH TOCTPOCHHBIE MOJIEIIN




C TIOMOIIIbIO MAaTPULl U ONPEAEIUTENEH, UHTEPIIPETUPOBATH
HIOJIyYEeHHBIH pe3ysbTar

OnepupoBaTh MOHATUAMH: (PYHKIUS, CIOCOOBI 3a1aHusl (PYHKITNH;
B3aUMHO 0OpaTHbIe (YHKINHU, KOMIO3HUIUS GYyHKIUH, rpaduk
GyHKIIH, 00JIaCTh ONPEIEICHHSI U MHOKECTBO 3HAYCHUN (DYHKIIUH,
HYIH QYHKIIHH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA; JIMHEHHAs,
KBaJlpaTU4Hasi, IPOOHO-TMHEHHAS M CTeTIeHHAs: GYHKIMH. BImonHATS
3JIEMEHTapHbIe ITpeodpa3oBaHus rpaguKkoB GyHKIMHA. 3HaTh U yMETh

OyHKIUYU U
o JIOKa3bIBaTh YETHOCTb WM HEYETHOCTh (PYHKIIUH, HEPUOUIHOCTD
rpaduKu.
(GyHKLNH, HAXOAUTh IPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMH,
Crenennas 12
MaKCUMYMBbI U MUHUMYMBI (DYHKIMH, HAHOOJIbIIIEE U HANMEHBIIIEe
(GyHKIUS C LIETBIM
3Ha4YeHHEe QYHKIUHU Ha IPOMEXyTKe. DopMyTHpoBaTh U
[I0Ka3areieM . - o
WUTIOCTPUPOBATh TpauuecKy CBOMCTBA JIMHEHHOM, KBaIpaTUUHOM,
JIpOOHO-TMHEHHOU U cTeneHHOH (pyHKIMiA. BeipaxkaTs popmynaMu
3aBHCHUMOCTH MEKJy BETUYMHAMHU. 3HATh ONPEACICHUE U CBONCTBA
CTETIEHU C LIEJIBIM [TOKa3aTesIeM; MOAXO0AIY0 (GopMy 3arucu
JIECTBUTENIBHBIX YHMCEN ISl PELICHMS] PAKTUYECKUX 3a/1a4 U
IIPEJICTaBICHNS JaHHBIX
@opMyJIMpPOBATh, 3AMMCHIBATH B CAMBOJIMYECKON opMe 1
Apudpmernueckuii PMYITHP " . dop
N-oi UCIOJIb30BaTh CBOMCTBA KOPHS N-0i cTeNeHu A peoOpa3oBaHUs
KOpEHb N-0i . .
P 15 BbIpakeHUI. HaxoauTh perienns nppanuoHaIbHBIX YPaBHEHUH C
CTETICHH.
MIOMOUIBIO0 PABHOCUJIBHBIX NIEPEXOI0B MIIM OCYLIECTBIISAS IPOBEPKY
HppanmonainbHble . .
KopHel. CTpouTh rpaduk GyHKIIMHU KOPHS N-0M CTETIEHU Kak
aBHEHUs .
P o0paTHOM 111 GYHKIMHU CTENIEHU C HaTypaJlbHbIM MIOKa3aTeieM
ITokazarenbHas DopMyIMpPOBaTh ONPEAEIEHUE CTEIIEHU C PALlMOHAIBHBIM
byHKIHS. 10 nokasareseM. BhImoyiHATh mpeoOpazoBaHMs YUCIOBBIX BEIpAXKEHUH,
IlokazarenbHble COJIeprKallIiX CTENEHH C pallMOHAIbHBIM IOKa3aTeneM. Mcnonbs3oBaTh

ypaBHEHHUS

I_II/I(I)pOBBIe PECYpChI IJ1d TOCTPOCHUA rpa(bmca IMOKa3aTeJIbHOM




(GyHKIMU ¥ U3ydeHus ee CBOWCTB. Haxoauth pemenus
IIOKa3aTeNbHbIX YPaBHEHUN

JaBatp omnpenenenue gorapupma yucia; 1eCITHIHOTO U
HATypaJIbHOTO JiorapudmMa. Vcrmonp30BaTh CBOKWCTBA JIOTApUDMOB ISt

Jlorapugmuueckas npeoOpa3oBaHus JIorapu(HMUIECKUX BoIpaxeHud. CTpOUTh Tpadux

byHKIHSA. 18 JorapupmMuuecKoi GyHKIIMK Kak 00paTHOW K OKa3aTeIbHOMN U

Jlorapudmuueckue UCIOJIb30BaTh CBOMCTBA JOrapu(pMHUUECKON (PYHKIIMU AJIS peIIEeHUs

YpaBHEHMUSI 3aja4d. Haxoauts pemenus gorapuMUIecKux ypaBHEHUi ¢
MOMOILBIO PABHOCUJIBHBIX MIEPEXO0B WM OCYLIECTBIISS IPOBEPKY
KOpHEM

I[aBaTI) OmnpeaAcCICHHA CMHYCa, KOCUHYCA, TAHT'CHCA U KOTAaHT'CHCAa
YHUCJIOBOT'O apryMCHTA; a TAKIKEC apKCUHYCA, ApPKKOCUHYCA U

Tpuronomerpuueck
apKTaHresca uucia. [I[puMeHATh OCHOBHbBIE TPUTOHOMETPUYECKHE
1€ BBIPOKCHHS U 22 .
bopMyIbl ISt TpeoOpa3zoBaHKs TPUTOHOMETPUYECKUX BBIPAKEHUH.
YPAapHEHt [TpuMeHATH POPMYIIBI TPUTOHOMETPUH JAJISI PEIIEHUS] OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN
OnepupoBaTh NOHATUSAMHU: MTOCIIEI0BATEIBHOCTD, CIOCOOBI 3aaHUs
IIOCJIEI0BATEIBHOCTEN; MOHOTOHHBIE U OTPaHUYEHHBIE
IIOCJIEZI0BATENBHOCTH; UCCIIEA0BATh MIOCIEA0BATEIBLHOCTH Ha
MOHOTOHHOCTb U OTpaHu4eHHOCTh. [loyuats npencraBneHue oo
OCHOBHBIX UJEsX aHaln3a 0ECKOHEUHO MajibIX. JlaBaTh onpezeneHue
[TocnenoBarensHOC 10 apudmeTrnyeckoil U reoMeTpuyecKoil nporpeccuu. Jloka3piBaTh
THU U IIPOTPECCUU cBOIicTBa apupMeTHUECKON U T€OMETPUUYECKON MPOrPeccum,

HaXOJUTb CYMMY YICHOB IIPOIPECCUH, A TAKKE CYMMY YICHOB
0eCKOHEYHO yOBIBAIOIIECH FreOMETPUUECKOM POrPECCHH.
Hcnonp30BaTh NPOrpeccuy ISl pEIICHUS 3a/1a9 TIPUKIIaTHOTO
xapakrep. [IpuMeHsITh (GOpMYITy CIIOKHBIX TPOLIEHTOB JUIS PEIICHHS
3a1a4 U3 pealbHON MPAKTUKU




OnepupoBaTh MOHATUAMH: (PYHKIUS HETIPEPBIBHAS HAa OTPE3KE, TOUKA
pa3pbiBa QyHKIUHU, acUMITOTa rpaduka pyHkiun. [IpumeHsTs
CBOIICTBa HENIPEePbIBHBIX (QYHKIMI 1715 perenus 3aaa4y. OnepupoBaTh
MOHATHUSIMU: TI€pBasi U BTOpasi MPOU3BOAHbBIC PYHKIIMH; IOHUMATh

HenpeproiBHbIe . N .
o 20 (bu3n4ecKkuil 1 reOMeTPUYECKU CMBICI IPOU3BOJHOMN; 3aIIMCHIBATh
KIIUH. .
HyH YpaBHEHUE KAacaTeJIbHON. BEIYHMCIIATE IPOU3BOIHBIE CYMMBI,
OU3BOJHAs 5
P NIPOU3BEACHNUS, YACTHOTO U CJIIOKHOU (pyHKIMU. M3y4aTh
MIPOM3BOJIHBIC dJIEMEHTAPHBIX (GyHKIUH. Mcnonp30BaTh
TEOMETPHUECKUI U (PU3NIECKUN CMBICI TIPOU3BOTHON ISl PEIICHUS
3a1a4
[ToBTOpEHME,
[IprMeHsITh OCHOBHBIE MOHATHUS Kypca anredpbl ¥ Havyaj
0000111EHHE, .
5 MaTE€MaTUYeCKOro aHajn3a Il PEIICHUs 3a7a4 U3 PeaJbHOM )KU3HU U
cucreMaTu3anus
. JPYTUX IIKOJBHBIX PEIMETOB
3HaHUHN
OBIIEE KOJIMYECTBO
YACOB 10 136

I[TPOT'PAMME




11 KJIACC

HaumenoBanue
Ne

pa3aesioB U TeM
n/n

NMPOrpaMmblI

KoanuecTtBo
4acoB

Bcero

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchI

OcHoOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

Hccnenosanne
1 (GYHKIHH ¢ TOMOIIBIO
MPOU3BOIHOM

22

Crtpouts rpadik KOMITO3UIIUN QYHKIHA ¢ TTIOMOIIIBIO
AJIEMEHTApPHOI'0 UCCIEAOBAHUS U CBOMCTB KOMIIO3ULMH.
CTtpoutb reomMeTpruecKue 00pa3bl ypaBHEHHI U HEPABEHCTB HA
KOOPAMHATHOM IIOCKOCTH. MCIOap30BaTh NPOU3BOAHYIO IS
uccienoBanus QyHKIIMA HAa MOHOTOHHOCTD U 9KCTPEMYMBI;
HAXOJUTh HauOOJbIlIee U HAaNMEHbIlIee 3HaYeHUsI (PYHKIIUN
HENPEPHIBHON Ha OTPE3KE; CTPOUTH rpaduku GyHKIUI HA
OCHOBaHUU IIPOBEJICHHOIO UccienoBanus. Mcnonb3oBaTh
MIPOU3BOJIHYIO JUIsl HAXOKICHUSI HAMJTYUIIIETO PEIIeHUs B
MPUKIIAIHBIX, B TOM YHCJIE COLUATIbHO-DKOHOMUYECKHX,
3a/1a4uax, Ui ONpeeIeHUsI CKOPOCTH U YCKOPEHMS IIpoLecca,
3ajaHHOro (popmynoit miu rpaduxom. [Tomyuats
MIpe/ICTaBICHUE O MPUMEHEHUH POU3BOIHOM B pa3IUYHbIX
OTpacisiX 3HaAHUU

[lepBooGpasnas u
UHTErpal

12

OnepupoBath MOHATHIMU: IEPBOOOPA3HAs U ONPEEIICHHBIN
uHTerpan. Haxoauts nepBooOpasHble 3JIeMEHTapHBIX (YHKIUI
U BBIYUCIISTH UHTErpan no gopmyine Herorona—JleitOnuna.
HaxonuTh miomaaym miockux Guryp u o0beMsl T ¢
MIOMOUIBIO ONPEAEIEHHOTO NHTErpata. 3HAKOMUTBHCS C
MaTEMaTUYECKUM MOJIETTMPOBAaHUEM Ha IIPUMEPE
muddepeHMaIbHbIX ypaBHeHUH. [lonyuaTs npencTaBieHue o
3HAUEHUH BBEACHMS IOHATHS UHTErpaja B pa3BUTHH
MaTeMaTUKHU




Vcnonp30Bathk MUQPOBBIE pecypehl Ui MOCTPOSHUS IpahuKOB
TPUTOHOMETPUYECKUX (QYHKIIUH U U3YYEHHS UX CBOICTB.

I'padpuxu
Pemiate TpUroHOMETpUUECKUE YPABHEHUS U OCYILECTBIISATh
TPUTOHOMETPHUUYECKHX . .
o . 14 0TOOp KOpPHEH ¢ MOMOLIbIO TPUTOHOMETPUUECKON OKPY’KHOCTH.
KLHUH.
i [TpumeHsATH POPMYJIIBI TPUTOHOMETPUU JJIS PEIIEHUS
Tpuronomerpuyeckue
OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB.
HEpaBEHCTBA
Hcnonb30Bath U(POBBIE pecypehl it HOCTPOCHUS U
UCCIIE0BaHMsI TPAPUKOB (PYHKIIMMA
[TpumeHsTH CBOICTBA MOKA3aTENbHOM U TorapumMuyeckoi
(GYHKLUH K pEIIeHUI0 OKa3aTeNIbHBIX U JOrapupMUUECKIX
HppaunoHnansHble,
HepaBeHCTB. O00CHOBATh PABHOCHIIBHOCTD MEPEX010B. Pemarh
NOKa3aTeIbHbBIE U
24 UppanroHaIbHbIe 1 KOMOWHUPOBAHHbBIC HEPABEHCTBA, C
norapudmmuueckue
MOMOIIIBIO0 PABHOCHIIBHBIX MEPEX0A0B. Vcmonb30BaTh
HEpaBEHCTBA .
rpaduUecKre METO/Ibl M CBOMCTBA BXOSIINX B YPAaBHEHHE WIIH
HEPaBEHCTBO (PYHKLHUH s pelIeHHs 3a/1a4un
OmnepupoBaTh MOHATUSMH: KOMIUIEKCHOE YHCIIO M MHOYKECTBO
KOMIUIEKCHBIX urcen. [IpencTaBinsaTh KOMIUIEKCHBIEC YHCTIa B
anreOpanvecKkoi U TpUuroHomerpudeckoi popme. BoImoaHATh
apudmernyeckue onepauuu ¢ HUMHU. M300paxaTth
KommnekcHsle yncna 10 KOMIIJIEKCHBIE YHCJIa Ha KOOPAMHATHOM MI0CKOCTU. [IpumMensTh
dopmyiny MyaBpa u nosryyaTh MpeJIcTaBlIeHHe O KOPHIX N-0i
CTETIEHU U3 KOMIUIEKCHOT'O YKciia. 3HAKOMUTBCS C IPUMEpaMHU
NPUMEHEHHS KOMIUIEKCHBIX YMCET JUISl PeICHUS
reOMETPHUECKUX U (PU3UUECKUX 3a]1a4
OnepupoBaTh NOHATUSAMU: HATYpaJbHOE U LIEJI0€ YHCIIO,
HatypanbHubie u 10 MHOYECTBO HaTypaJIbHBIX U LENbIX Yncell. crnonp30BaTh

OCIbIC YnUcCiia

IIPU3HAKU AEITMMOCTH LENbIX YUCEIT; OCTaTKH 110 Moayito; HOJI
u HOK HatypanbHbIX umcen; anroput™ EBkiuaa ams pemeHus




3aga4. 3aImchIBaTh HATypaJIbHBIC YKCJIa B Pa3JIMYHBIX
MO3HMIMOHHBIX CUCTEMAX CUHCICHUS

OrnepupoBaTh NOHITUSMU: CUCTEMA U COBOKYITHOCTb
YPaBHEHUI U HEPABEHCTB; PELICHUE CUCTEMbI WIIH

CucreMsl COBOKYITHOCTH; PABHOCHJIBHBIE CUCTEMBI U CUCTEMBbI-
palrOHATBHBIX, cieactBusi. HaxoauTh pelieHus: CUCTEM M COBOKYITHOCTEM
HUPpALMOHATILHBIX 12 LEJIBIX PAlIMOHAIIBHBIX, HPPAIIMOHAIIBHBIX, TOKA3aTSIbHBIX U
[I0Ka3aTeJIbHbIX U norapuMHUUECKUX ypaBHEHHUH U HepaBeHCTB. [IpUMeHSTH
Jorapu(MUIECKUX CHUCTEMBI ypaBHEHUH K PELICHUIO TEKCTOBBIX 3a/1a4 U3
YpaBHEHUU pa3IMYHBIX 00J1acTel 3HAHWI M peaTbHOM KU3HU;
WHTEPIPETUPOBATH MOTYYEHHBIC perieHus. Mcnonbp3oBaTh
uru(poBbIe pecypehl
Br16upath cioco0 pemieHns parmoHaIbHBIX, HPPAIliOHATBHBIX,
MMOKa3aTeNIbHBIX, JIOTAPU(PMUIECKUX ¥ TPUTOHOMETPHUIECKUX
YpaBHEHUI U HEPABEHCTB, COJICPKAIINX MOAYJIU U apaMeTPBhI.
3 [TpumensaTs rpaduyeckre U aHATUTUIECKUE METOIBI IS
aJayun ¢ .
16 pelieHus] ypaBHEHHI 1 HEPABEHCTB C MapaMeTpaMi, a TaKkKe
napameTpamMu o
uccie0BaHue GyHKIMNA METOJaMH MaTeMaTHYECKOTO aHaIN3a.
CtpouTh 1 HCClIeIOBATh MATEMAaTUYECKHE MOJIETH PeabHbIX
CUTYyaIMi C MOMOUIBI0 YPAaBHEHUI, HEPABEHCTB U CUCTEM C
napaMeTpamu
MonenupoBaTh pealbHble CUTYal[MH Ha A3bIKE aareopsl,
COCTABJISITh BHIPAKCHUSI, ypaBHEHHU S, HEPABEHCTBA U UX
IToBTOpEHME,
CHCTEMBI TI0 YCJIOBHIO 33]1a4H, HCCIIEIOBATH MTOCTPOSHHBIE
00001IeHHE,
16 MOJIEJIM C UCIIOJIb30BaHUEM ammapaTa anreopsl,
CHUCTEMAaTHU3ALU B
. MHTEPIPETUPOBATH MMONYYEHHBIHN pe3ynabTat. [IpumensaTs
3HAHUN

(I)yHKI_II/II/I I MOACTIUPOBAHUA U UCCIICAOBAaHUA PCATIBHBIX
HpOI_ICCCOB.PCI_HaTL MNPpUKIAAHBIC 3a/1a4l, B TOM YHUCJIC




COHUAJIbHO- S3dKOHOMHWYCCKOI'O U (1)I/I3I/I‘ICCKOFO XapakTepa,

cp€acTBaMu aJ'Il"C6pBI 1 MaTeéMaTHYCCKOI'O aHalInu3a

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 136







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

MHO03k€eCcTBO, ONepauy Hajl
MHO>ECTBAaMU U UX CBOMICTBA

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

https://m.eds00.ru/91ZKXD884

Huarpammsl Ditniepa-Benna

[TprMeHeHue TeopeTHKO-
MHO>KECTBEHHOTO arnapara s
pelieHus 3aaau

PanumonaneHble yncna.
OOBIKHOBEHHBIC U JICCSITUYHBIE
IpOoOH, TIPOLIEHTHI,
0OECKOHEUHBIC TICPUOTUUCCKUE
npodu

PanumonansHble yncna.
OOBIKHOBEHHBIC U JICCSITUYHBIE
IpoOH, TIPOLIEHTHI,
OecKOHEUYHbIEC IEPUOANYECKUE
npodu

[Tpumenenue apobeit u
MPOIIEHTOB ISl PEIICHUS
NPUKJIAIHBIX 37189

https://m.edsoo.ru/6 A75109KA

https://m.edso0.ru/F99Z2682PX

https://m.edso0.ru/LTS2XKI2C

https://m.edso0.ru/SEDOB3EK?2

https://m.edsoo.ru/OEPEO5IWI

[Tpumenenue apobeit u
MPOLIEHTOB IS PELICHUS
NPUKIIAJIHBIX 337124

https://m.edsoo.ru/NVFYZJHRP



https://m.edsoo.ru/91ZKXD884
https://m.edsoo.ru/6A75109KA
https://m.edsoo.ru/F99Z682PX
https://m.edsoo.ru/LTS2XKI2C
https://m.edsoo.ru/3EDOB3EK2
https://m.edsoo.ru/0EPEO5IWI
https://m.edsoo.ru/NVFYZJHRP

JlelicTBUTENIbHBIEC YHCIIA.
PanmonansHbie 1
HMppanyoHaJbHbIC YUCTIa

https://m.edso0.ru/P7VKRZOSG

10

11

Apudmernueckue onepanum ¢
JeCTBUTEIIbHBIMU YHACITAMHU

Moayib 1eMCTBUTEIBHOTO
YHCJIa U €r0 CBOMCTBA

[TpuGnmxEHHBIC BEIYMCIICHHUSI,
MpaBujIa OKPYIJICHMUS,
MIPUKUJIKA U OLIEHKA pe3yjbTaTa
BBIYHCIICHUI

https://m.edsoo.ru/BEMRUCVWY

https://m.edsoo.ru/PULBAZVIW

https://m.edso0.ru/8SRFTXG6E3

12

OCHOBHBIE METOIBI PEIICHUS
LEJIBIX U APOOHO-
palMOHAILHBIX YPAaBHCHHUN U
HEPABEHCTB

https://m.edsoo.ru/CM8WFBMJ8

13

OcHOBHBIE MCTOBI pCHICHUA
HEJIBIX U APOOHO-
paroHaIbHBIX YPAaBHEHUH U
HEPABEHCTB

https://m.edsoo.ru/YE28LQQJ2

14

OcCHOBHEBIE MCTOABI pCHICHUA
HEJIBIX U APOOHO-
panuoOHaJIbHBIX ypaBHeHI/Iﬁ n
HEPABEHCTB

https://m.edso0.ru/Z395M64DM

15

MHorousieHs! OT OHOMI
nepemMeHHou. /lenenue
MHOTOYICHA Ha MHOTOUJICH C
octaTtkoM. Teopema besy



https://m.edsoo.ru/P7VKRZOSG
https://m.edsoo.ru/B6MRUCVWY
https://m.edsoo.ru/PUL6AZVJW
https://m.edsoo.ru/8RFTXG6E3
https://m.edsoo.ru/CM8WFBMJ8
https://m.edsoo.ru/YE28LQQJ2
https://m.edsoo.ru/Z395M64DM

16

MHOTOYJICHBI C IEeTBIMU
koaurmentamu. Teopema
Buera

https://m.edsoo.ru/PBIEYHJZF

17

18

19

20

21

Pemenne cucreM TUHENHBIX
ypaBHEHU I

Penrenue cucrteM THMHEHHBIX
ypaBHEHU M

Marpuiia cucTeMbl JIMHEHHBIX
ypaBHeHui. Onpenenurenb
MaTpHIIbl 2%X2, ero
T€OMETPUYECKHI CMBICT U
CBOIICTBA; BLIYUCIECHHUE €0
3HaYCHUS

Onpenenurens MaTpuLbl 2%2,
€ro reOMETPUYECKHI CMBICT U
CBOMCTBA; BBIUYUCIIEHUE €TI0
3HAUYECHUS

IIpuMeHeHne onpenenuTens
JUISL PELLIEHUs] CUCTEMBI
JIMHEUHBIX YPaBHEHUN

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

https://m.edsoo.ru/ICEJDO5GK

https://m.edsoo.ru/BAM2QCKWF

https://m.edsoo.ru/SMZUEKYQJ

https://m.edso0.ru/9P3E3FF4Z

22

Pemenue npuknaaHeix 3aaa4 ¢
ITOMOIITbIO CUCTEMBI JIMHEHHBIX
yYpaBHEHUN

https://m.edsoo.ru/IKJE16E2L

23

24

Pemenune npuknaaHeix 3aaa4 ¢
ITOMOIITBIO CUCTEMBEI JIMHEHHBIX
ypaBHEHUU

KonTtponbHas pabora:
"PanmoHanbHble ypaBHEHUS U

https://m.edsoo.ru/A9H81W33G

https://m.edsoo.ru/OHOPJ57VZ



https://m.edsoo.ru/PBIEYHJZF
https://m.edsoo.ru/1E183555U
https://m.edsoo.ru/ICEJDO5GK
https://m.edsoo.ru/BAM2QCKWF
https://m.edsoo.ru/3MZUEKYQJ
https://m.edsoo.ru/9P3E3FF4Z
https://m.edsoo.ru/IKJE16E2L
https://m.edsoo.ru/A9H81W33G
https://m.edsoo.ru/0HOPJ57VZ

HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YpaBHEHUN"

25

OyHKIMS, CIIOCOObI 3a1aHUs
¢ynkunu. Bzaumao obpaTHbie
¢ynkunu. Komnosunus

byHKIII

https://m.edso0.ru/1XYSI5M28

26

27

28

29

30

I'padpux byHKIIM.
DneMeHTapHbIe
npeoOpa3oBanus rpaguKoB
byHKIII

OO6nacTp omnpeeneHus u
MHOYECTBO 3HaUCHHM
¢ynkunu. Hynmu ¢pysaknmm.
[IpomexyTku 3HaK
MOCTOSTHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue GyHKIUH.
IIpoMekyTKM MOHOTOHHOCTH
byHKIUM

MakcuMymMbl U MUHUMYMBbI
¢ynkuuu. Haubonbiee u
HaVMEHbIIIEE 3HAUCHHE
(GYHKIIMHM Ha IPOMEXKYTKE

JIuHeiHas, KBaJipaTU4YHas U
IpoOHO-TMHEWHas: (HYHKIIUU

https://m.edsoo0.ru/7JGTFZZY A

https://m.edsoo.ru/VUOHQSOCV

https://m.edsoo.ru/NTM7RJGX4

https://m.eds00.ru/ZOMN672NG

https://m.edsoo.ru/BZDF8VYZT

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOEHNE TPaPUKOB ITHX

byHKIMI

https://m.eds00.ru/CP7UKTI1V



https://m.edsoo.ru/1XYSI5M28
https://m.edsoo.ru/7JGTFZZYA
https://m.edsoo.ru/VU0HQS0CV
https://m.edsoo.ru/NTM7RJGX4
https://m.edsoo.ru/Z0MN672NG
https://m.edsoo.ru/BZDF8VYZT
https://m.edsoo.ru/CP7UKTI1V

32

DJIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX

byHKIHHA

https://m.edsoo.ru/NAJFF14CO

33

34

35

CreneHs ¢ 1eJIbIM
noka3arenem. buaom HeroToHa
CrenieHs ¢ 1EJIBIM
nmokaszareiieM. buaom HeroTona
CrenenHast GyHKIHS C
HATypaJbHbIM U LIEJIBIM
noka3zareiieM. E€ cBoiicTBa n

rpaduk

https://m.eds00.ru/2ST90OM2GO

https://m.edsoo.ru/K6XLQ4UJX

https://m.edso0.ru/072LC5R6V

36

KonTtponsnas pabora:
"Crenennas ¢pynkius. Eé
cBoiicTBa U rpaduk"”

https://m.edso0.ru/431WRJ3Y 2

37

ApudpmeTnueckuii KopeHb
HaTypaJbHOMN CTEIIEHU U €T0
CBOMCTBA

https://m.edsoo.ru/VEMYOB1CV

38

39

40

Apudmerndeckuit KOpeHb
HaTypaJbHOMN CTEIIEHU U €T0
CBOMCTBA

[TpeobpazoBaHus YHCIOBBIX
BBIPXKEHUM, COAEepKaLIUX
CTENEHU U KOPHU
[IpeoOpazoBaHUs YUCIOBBIX
BBIPXKEHUM, COAEepKaLIUX
CTENEHU U KOPHU

https://m.edsoo.ru/BANSPUZEB

https://m.edsoo.ru/VR15USBDE

https://m.edsoo.ru/PRR3BH17H



https://m.edsoo.ru/NAJFF14CO
https://m.edsoo.ru/2ST9QM2GO
https://m.edsoo.ru/K6XLQ4UJX
https://m.edsoo.ru/072LC5R6V
https://m.edsoo.ru/431WRJ3Y2
https://m.edsoo.ru/VEMYOB1CV
https://m.edsoo.ru/B4NSPUZEB
https://m.edsoo.ru/VR15USBDE
https://m.edsoo.ru/PRR3BH17H

41

[IpeobpazoBanus YMCIOBBIX
BBIPOKEHUH, CONIEpKAIIUX
CTEIICHU W KOPHHU

https://m.edsoo.ru/GMO7CPCQG

42

HppanuonaibHble ypaBHEHMUS.

OCHOBHBIE METO/IbI pELICHUS
MppalOHAJIbHBIX YPABHEHHI

https://m.edsoo.ru/DHW5QA79M

43

44

45

HppanmonansHble ypaBHEHUS.

OcCHOBHBIE METO/IbI PELLICHUS
VUPPALMOHAIBHBIX YPABHEHUN

HpparnmonansHble ypaBHEHUS.

OcHOBHBIE METOIbI PEILICHUS
UPPALMOHATILHBIX YPaBHEHHIM

PaBHOCUIIBHBIE TIEpEXO/BI B
pELIEHNN UPPaLMOHATIBHBIX
yYpaBHEHUHU

https://m.edsoo.ru/DN896TF02

https://m.edsoo.ru/1X40FNHPA

https://m.edsoo0.ru/0O2VV516B4

46

PaBHOCWIIBHBIE ITEPEXO/BI B
pEeLIEeHNN UPPALMOHAIIBHBIX
yYpaBHEHUHU

https://m.edsoo.ru/RPXZVEMHT

47

48

49

PaBHOCHIBHEBIE nepexoanl B
PEIICHNHU MPPAIUOHAIBHBIX
ypaBHEHU I

PaBHOCHIIBHBIE TIEPEXO/BI B
pPELIEHUH UPPALTMOHATBHBIX
ypaBHEHUU

CgoiicTBa u rpaduk KOpHs N-0if

CTETICHU KaK (yHKIIUU
00paTHOM CTETeHu ¢
HATYpaJbHBIM ITOKA3aTeIIEM

https://m.edso00.ru/261843DBS

https://m.eds00.ru/O87ZL0E2K

https://m.edso0.ru/8JLO4FGQ9



https://m.edsoo.ru/GMO7CPCQG
https://m.edsoo.ru/DHW5QA79M
https://m.edsoo.ru/DN896TF02
https://m.edsoo.ru/1X40FNHPA
https://m.edsoo.ru/O2VV5I6B4
https://m.edsoo.ru/RPXZVFMHT
https://m.edsoo.ru/261843DBS
https://m.edsoo.ru/O87ZL0E2K
https://m.edsoo.ru/8JLO4FGQ9

50

CgoiicTBa u rpaduk KOpHs N-0if
CTETICHU KaK (PyHKIIUU
00paTHOM CTENEHU C
HATYpaJbHBIM ITOKa3aTeIIEM

https://m.edsoo.ru/JOHAUMLOM

51

KonTtponsHas pabora:
"CpoiicTBa u rpaduk KopHs N-
ot crenenu. MpparmonaibHbie
ypaBHeHuUs"

https://m.edso0.ru/01A6HO8VZ

52

53

54

Crenens ¢ pallMOHATIbLHBIM
IIOKa3aTeiieM U €€ CBOICTBa

CrerneHb ¢ panirOHaJIbHBIM
rokKa3arejieM U €€ CBOMCTBA

CrerneHb ¢ pairOHaJIbHBIM
IoKa3areJjieM B €€ CBOMCTBA

https://m.edsoo.ru/3PMBUKOGP

https://m.edsoo.ru/HFJPEPWL9

https://m.edsoo.ru/HDVG5NJ1T

55

56

57

[TokazarenpHas GyHKIHS, €€
CBOIcTBa U rpaduk

Hcnonb3oBanue rpapuka
(GyHKLINU 1715 peleHust
ypaBHEHUU
Hcnonb3oBanue rpapuka
(GyHKLINU 1715 peleHust
YpaBHEHUNU

https://m.edsoo.ru/T7TGPDUVRM

https://m.edsoo.ru/NI11711BM

https://m.edsoo.ru/9PE3YWZ25

58

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/BI PELLIEHUS
NIOKa3aTeNbHbIX YPAaBHEHUN

https://m.edsoo.ru/NXLINJSWM

59

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/IbI PELLIEHUS
MTOKa3aTeJIbHBIX YPaBHEHHUU

https://m.eds00.ru/ATA6IMG1X



https://m.edsoo.ru/JQHAUMLOM
https://m.edsoo.ru/01A6HO8VZ
https://m.edsoo.ru/3PMBUK0GP
https://m.edsoo.ru/HFJPEPWL9
https://m.edsoo.ru/HDVG5NJ1T
https://m.edsoo.ru/T7GPDUVRM
https://m.edsoo.ru/NII171IBM
https://m.edsoo.ru/9PE3YWZ25
https://m.edsoo.ru/NXLINJ5WM
https://m.edsoo.ru/1TA6IMG1X

IToka3arenbHble ypaBHEHUS.

60 OCHOBHBIE METO/IbI PEIICHUS https://m.edsoo.ru/YWT7H8GT7
MOKAa3aTeIbHBIX YPaBHEHUH
KonTtponbHas pabora:

61 "TTokazarenpHast PYHKIIHSL. https://m.edsoo.ru/HNIC60AKS
[Toka3arenbHble ypaBHEHUS"
JI . Caoii

62 orapugm umcna. Ceoiicrsa https://m.edsoo.ru/E2G7K9QW6
norapudma
JI . Csoii

63 orapugm umcna. Ceoiictsa https://m.edsoo0.ru/I92RS5MOM
norapudma
Jlora cita. CBoiicTBa

64 rapum umcia. CBofcTs https://m.eds00.ru/EMCQAR3B7
norapudma

65 JlecATHHHBIC 1 HATYPaTbHbIC https://m.edsoo.ru/NBUG10GSP
J0TapupMbl

66 JlecATHHHBIE H HATYpaTbHEIC hitps://m.eds00.ru/EMWTCSPQY
Jorapupmbl
IIpeoOpa3oBanue AXKCHHI,

67 PEODPASOBANHE BLIPLKEHHH https://m.edso0.ru/OQF9WHEX5
coJiepKanux Jorapudmol
IIpeo6 5

68 PEODPASOBATHE BRIPBICHIH, https://m.edsoo.ru/LXMJ44QAU
coJIepXKanux Jorapudmbl
IIpeo0 5

69 PEODPASOBATHE BRIPBKCHIH, https://m.edsoo.ru/EP6U39XNM
CoJIepKAIUX JOTapru(MbI
Jlora ecka

70 - ’ pI:I(bMHq Kasl QyRKunus, https://m.eds00.ru/8STW3GXDH6
e€ cBolicTBa u rpaduk
JI

71 orapugumiriecKas GyHKI, https://m.eds00.ru/KY GICASAF

e€ cBoiicTBa U rpadux



https://m.edsoo.ru/YWT7H8GT7
https://m.edsoo.ru/HNIC6OAK8
https://m.edsoo.ru/E2G7K9QW6
https://m.edsoo.ru/I92RS5MOM
https://m.edsoo.ru/EMCQ4R3B7
https://m.edsoo.ru/NBUG10GSP
https://m.edsoo.ru/EMWTCSPQY
https://m.edsoo.ru/OQF9WHEX5
https://m.edsoo.ru/LXMJ44QAU
https://m.edsoo.ru/EP6U39XNM
https://m.edsoo.ru/8TW3GXDH6
https://m.edsoo.ru/KYG9C4S4F

72

Ucnonb3oBanue rpaduka
GYHKIMY IS peIeHUs
ypaBHEHUH

https://m.edsoo0.ru/V8LWTS50G

73

Hcnonb3oBanue rpaduka
(byHKUIMU 1715 peIieHus
ypaBHEHUI

https://m.edsoo.ru/5CIKV1ZUF

74

75

76

Jlorapupmuueckue ypaBHEHHS.
OCHOBHBIEC METO/IbI PEIICHUS
JOTapuPMHUECKUX yPaBHEHUI

Jlorapudmuueckue ypaBHEHUSI.
OcHOBHBIE METOIbI PEILICHUS
jorapu(pMUUECKUX ypaBHEHHMA

Jlorapudmuueckre ypaBHEHUSI.
OCHOBHBIE METO/IbI pEILICHUS
Jorapu(pMHUUECKUX ypaBHEHUH

https://m.edsoo.ru/STONRDYGS

https://m.edsoo.ru/22FDXMI4S

https://m.edsoo.ru/Z2GEE63I1

77

PaBHOCUIIBHBIE TIEpEXO/IBI B
pelIeHnH JorapupMUUEcKux
yYpaBHEHUHU

https://m.edsoo.ru/9WDPQWD14

78

79

80

PaBHOCUIIBHBIE TIEpEXO/IBI B
pelIeHNnH JorapupMUUECcKux
ypaBHEHU I

KonTtponbHas pabora:
"Jlorapudmuueckast pyHKIuUS.
Jlorapudmuueckue ypaBHeHus"

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOIO
apryMeHTa

https://m.edso0.ru/OVYGSNTLD

https://m.edsoo.ru/ISPXC5ZEA

https://m.edsoo.ru/YAGEESVC3



https://m.edsoo.ru/V8LWTS50G
https://m.edsoo.ru/5CIKV1ZUF
https://m.edsoo.ru/STONRDYGS
https://m.edsoo.ru/22FDXMI4S
https://m.edsoo.ru/Z2GEE63I1
https://m.edsoo.ru/9WDPQWD14
https://m.edsoo.ru/0VYGSNTLD
https://m.edsoo.ru/I8PXC5ZEA
https://m.edsoo.ru/YAGEE8VC3

81

CuHyc, KOCUHYC, TAHT€HC U
KOT@HT€HC YHCIIOBOTO
aprymeHTa

https://m.edsoo.ru/FOW5Q8FFL

82

ApKcuHYC, apKKOCUHYC U
apKTaHI€HC YHUCIIOBOIO
aprymeHra

https://m.edsoo.ru/A20WOVOPY

83

84

85

86

ApKCUHYC, apKKOCHUHYC U
ApPKTAHT€HC YHCIIOBOTO
aprymeHTa
Tpuronomerpuueckas
OKPYXHOCTB, OIIpe/IeJICHHE
TPUTOHOMETPHUECKUX (PYHKIIHI
YHUCJIOBOT'O apryMEHTa

Tpuronomerpuueckas
OKPYXHOCTB, OIIPENETICHHE
TPUTOHOMETPUUYECKUX (YHKLUI
YHCJIOBOT'O apryMeHTa

OCHOBHEBIE
TPUTOHOMETPHYECKHE

bopMmybl

https://m.edsoo.ru/9A0XNXSJO

https://m.edsoo.ru/YA3XPQ1JL

https://m.edsoo.ru/7TEBAMGFBR

https://m.edsoo.ru/7G41UGG6B

87

OCHOBHBIE
TPUTOHOMETPHUICCKHE

bopmyIbI

https://m.edsoo.ru/JBSBG5ATI

88

OCHOBHBIE
TPUTOHOMETPHYCCKHE

bopMyIibt

https://m.eds00.ru/C5YUBTBTC



https://m.edsoo.ru/F9W5Q8FFL
https://m.edsoo.ru/A20WOV0PY
https://m.edsoo.ru/9A0XNXSJ0
https://m.edsoo.ru/YA3XPQ1JL
https://m.edsoo.ru/7EBAMGFBR
https://m.edsoo.ru/7G41UGG6B
https://m.edsoo.ru/JB8BG5ATI
https://m.edsoo.ru/C5YUBTBTC

89

OCHOBHEBIE
TPUTOHOMETPHUYCCKHE

bopMyIBI

https://m.eds00.ru/6GNQGH5MV

90

[IpeobpaszoBanue
TPUTOHOMETPUUYECKUX
BBIPAKCHUI

https://m.edsoo.ru/U9IM91UJV]

91

92

93

IIpeoOpazoBanue
TPUTOHOMETPHUYECKHIX
BBIPAKECHUI

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIpAXKEHUM

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHUI

https://m.edsoo.ru/MEB4SJ2PW

https://m.edsoo.ru/ROINAIF49S

https://m.edsoo.ru/6EH5SHHHY

94

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUU

https://m.edso0.ru/LGDUR382T

95

96

Pemenue TpuronomeTpuyeCcKux
ypaBHEHUU

Pelienre TpUroHOMETPUYECKUX
yYpaBHEHUHU

https://m.edsoo.ru/PQLVEZGJE

https://m.eds00.ru/QOK5GFZ7H

97

Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUU

https://m.edsoo.ru/YR05D8PZ5

98

99

Pemenue TpuronomMeTpuyECKuX
ypaBHEHUU

Peuienne TpUroHOMETpUYECKUX
YpaBHEHUNU

https://m.edsoo.ru/IUSPKNSQT

https://m.edsoo.ru/U7NBWCNDW



https://m.edsoo.ru/6GNQGH5MV
https://m.edsoo.ru/U9M91UJVJ
https://m.edsoo.ru/MEB4SJ2PW
https://m.edsoo.ru/R9NAIF49S
https://m.edsoo.ru/6EH5SHHHY
https://m.edsoo.ru/LGDUR382T
https://m.edsoo.ru/PQLVEZ6JE
https://m.edsoo.ru/QOK5GFZ7H
https://m.edsoo.ru/YR05D8PZ5
https://m.edsoo.ru/1U5PKNSQT
https://m.edsoo.ru/U7NBWCNDW

100

Pemienne TpuroHOMeTpU4YECKUX
ypaBHEHUH

https://m.edso0.ru/89ZKWG015

101

KonTtponbnas pabora:
"TpuroHomeTpuyeCcKue
BBIPRKEHUS U
TPUTOHOMETPUUYECKHE
ypaBHEeHUS"

https://m.edsoo.ru/IF11SN760Q

102

ITocemoBaTeIbHOCTH, CITOCOOBI
3aJaHus 0CJIEI0BATEILHOCTEH.
Metoa MaTeMaTHICCKOM
UHIYKITHH

https://m.edsoo.ru/5VMC7JBEV

103

104

MOHOTOHHBIE Y OTPAaHUYEHHBIE
IIOCJIEIOBATEIbHOCTH. McTOpus
aHanmm3a 0ECKOHEYHO MaJIbIX

Apudmernueckas mporpeccus

https://m.edsoo.ru/ZV4AYOVRL

https://m.edsoo.ru/50RWO02V1E

105

106

107

I'eomerprueckas nporpeccust
beckoneuHo yosiBaromias
reOMETPUYECKast IPOrPeCCUs
CyMMa 0eCKOHEYHO
yOBIBaroIIeil reOMeTpu4ecKoi
IIPOrPECCUU

https://m.edsoo.ru/ED20JQZ24

https://m.edsoo.ru/VG377T8EY

https://m.edso0.ru/TY1S3DAPL

108

JIvHeiHbIi
SKCHOHEHIIMAIBHBIN POCT.
Hucno e. PopMyiia CI0KHBIX
IIPOLICHTOB

https://m.edsoo.ru/UM1H7BTW2

109

JIunelHsIi 1
SKCIOHEHIINAIBHBIN POCT.

https://m.edsoo.ru/CEY72CW58



https://m.edsoo.ru/89ZKWG015
https://m.edsoo.ru/IF11SN76Q
https://m.edsoo.ru/5VMC7JBEV
https://m.edsoo.ru/ZV4AYOVRL
https://m.edsoo.ru/50RW02V1E
https://m.edsoo.ru/ED2OJQZ24
https://m.edsoo.ru/VG377T8EY
https://m.edsoo.ru/TY1S3DAPL
https://m.edsoo.ru/UM1H7BTW2
https://m.edsoo.ru/CEY72CW58

Hucno e. PopMyiia CI0KHBIX
IPOLICHTOB

Hcnonb3zoBanue nmporpeccuun

110 JUISl peLLeHUs] peaJIbHBIX 3a]1a4 https://m.edsoo.ru/ARPHBD4Y1
MPUKJIIATHOTO XapaKTepa
KonTponbhas pabora:

111 "ITocnenoBaTeIbHOCTH U https://m.edsoo.ru/SQWRKXOHP
nporpeccun"
H

112 envpepHBHHe (s X https://m.edsoo.ru/MCC5N1579
CBOMCTBa
T LA

113 011K paspriBa. ACHMITTOTH https://m.eds00.ru/BXCPICRNV
rpaduKoB PyHKITHIA
Croii .

114 BoficTBa ymicuuil https://m.edsoo.ru/DP10ESGVN
HETPEPHIBHBIX HAa OTPE3Ke
Croii .

115 BofiCTBA ymHicuuil https://m.edso0.ru/CCXH3TPSB
HEIpPEPHIBHBIX HA OTPE3KE
Mero epBajo

116 TOAL HIETEpBAIion Ut https://m.edsoo.ru/A364LEWCO
pelieHus HepaBEHCTB
M

117 CTON HHICPRATOB UM https://m.edsoo.ru/RVQDQWS5SP
pelieHus HepaBEHCTB
M

118 CTOA MHTEPBATIOn Ukt https://m.edsoo.ru/LRMHAKVYF
pELIeHUs] HEPABEHCTB
IIpuMeHeHne CBOWCTB

119 HETPEPHIBHBIX QYHKIIAN TSI https://m.edsoo.ru/VAMMSCCCD
petieHus 3amaaq
[IpuMeHeHue cBOWCTB

120 HENPEPBIBHBIX PYHKIMN 115 https://m.edsoo.ru/ZR5Z2207R4

pelIeHus 3a1a4



https://m.edsoo.ru/ARPHBD4Y1
https://m.edsoo.ru/8QWRKXOHP
https://m.edsoo.ru/MCC5N1579
https://m.edsoo.ru/BXCP9CRNV
https://m.edsoo.ru/DP10ESGVN
https://m.edsoo.ru/CCXH3TPSB
https://m.edsoo.ru/A364LEWC0
https://m.edsoo.ru/RVQDQW5SP
https://m.edsoo.ru/LRMHAKVYF
https://m.edsoo.ru/VAMMSCCCD
https://m.edsoo.ru/ZR5Z2O7R4

IlepBas 1 BTOpast npOU3BOIHbBIE

121 https://m.edsoo.ru/TQIHPC7B3
byHKIUHA
o .

122 fpeAeIeHIe, FeOMUeTqueCKHH https://m.eds00.ru/1YSJQ5NXT
CMBICTT POU3BOAHOMN
o .

123 HpeleIeHie, (bmnvqecmn https://m.eds00.ru/5707NISYJ
CMBICJT TIPOM3BOTHOM
v .

124 PABHEHHE KACATEILHON K htps://m.eds00.r/NNA3B1850
rpaduxy GyHKIUN
v .

125 PABHCHYE KACATCIRHOM K https://m.edso00.ru/2MS8V364A
rpaduky QyHKIHH
IT

126 pOHSB(iﬂHHe SICMCHTPHRIX https://m.edso0.ru/9CG66E0L3
byHKIMI
I1

127 POMSBOIHRIC SIEMEHTAPHEIX https://m.eds00.ru/OX3T1IGG2
byHKIMMA
[IpousBoHasA cymMBl,

128 MPOU3BEICHHUS, YACTHOTO 1 https://m.edso0.ru/H13R9OF8T
KOMIIO3UIIMHU (PYHKIIHMHA
[TpousBoHAS CYMMBI,

129 MIPOU3BEJICHUS, YACTHOTO U https://m.edso0.ru/CIXJYCL4P
KOMIIO3ULIMHN (PYHKIIMH
[IpousBoiHAS CYMMBI,

130 IIPOU3BENIEHUS, YACTHOTO U https://m.edsoo.ru/401LVJEZL
KOMIIO3UIINH (PYHKITHIA
K 6ora:

131 " OHTPOIIBHA 1?'21 ora https://m.eds00.ru/72752YHQ9

IIpousBoHas

[ToBTOpenue, 06001IeHNE,

132 cHUCTEeMaTH3aIus 3HAHHH: https://m.edsoo.ru/PCOMVZEMH

"VYpaBHenus"



https://m.edsoo.ru/TQJHPC7B3
https://m.edsoo.ru/1YSJQ5NXT
https://m.edsoo.ru/5707NISYJ
https://m.edsoo.ru/NNA3B185O
https://m.edsoo.ru/2MS8V364A
https://m.edsoo.ru/9CG66E0L3
https://m.edsoo.ru/OX3T1IGG2
https://m.edsoo.ru/H13R9OF8T
https://m.edsoo.ru/CIXJYCL4P
https://m.edsoo.ru/401LVJEZL
https://m.edsoo.ru/72752YHQ9
https://m.edsoo.ru/PCOMVZEMH

[ToBTOpeHnue, 06001ICHNE,

133 cucTeMaTu3aus 3HaHWil: 1 https://m.edsoo.ru/RI36 TWPAT
"(DYHKHI/H/I"

134 Wrorosas kKoHTpOJbHAS paboTa 1 1 https://m.edso0.ru/7LME3ZN27

135 HroroBast koHTpoOIbHAs paboTa 1 1 https://m.edsoo.ru/Y1L9K7609
I1 600

136 OBTOPEHHE, OOODIICHHE, 1 https://m.edso0.ru/FF21A85)Z
CUCTEMAaTH3AIHsI 3HAHHHA

BIIEE KOJIMYECTBO YACOB I1
OBII] O CTBO YACOB IIO 136 10

[TPOT'PAMME



https://m.edsoo.ru/RI36TWPAT
https://m.edsoo.ru/7LME3ZN27
https://m.edsoo.ru/Y1L9K76O9
https://m.edsoo.ru/FF21A8SJZ

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

IIpuMeHeHne Npon3BOJHON K
WCCIICIOBAHMIO (DYHKIIHI Ha
MOHOTOHHOCTb M KCTPEMYMBI

https://m.edso0.ru/EQSB1SYNM

[IpuMeHeHne Npou3BOJHON K
WCCIJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[TpumMeHeHne IPOU3BOTHOMN K
WCCIICIOBAHMIO (DYHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI
[IpuMeHeHne Mpon3BOHOM K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

https://m.edsoo.ru/MW7FOW9ADE

https://m.edsoo.ru/N61EYOQXN

https://m.edsoo0.ru/39CNHJISO

https://m.edsoo.ru/H4LRRPTNU

[IpuMeHeHne Mpon3BOHOM K
uccaeaoBaHuio pyHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

https://m.eds00.ru/GN11SQZZR

Haxoxnaenne HaubobI1ero u
HauMEHBIIETO 3HAUCHUS
HenpepbIBHON (QYHKIIUU Ha
OTpe3Ke

https://m.edsoo.ru/C8ANWBULB



https://m.edsoo.ru/E9SB1SYNM
https://m.edsoo.ru/W7FOW9ADE
https://m.edsoo.ru/N61EY0QXN
https://m.edsoo.ru/39CNHJI8O
https://m.edsoo.ru/H4LRRPTNU
https://m.edsoo.ru/GN11SQZZR
https://m.edsoo.ru/C8ANWBULB

Haxoxaenre HanOoIIbIIEro U
HaMMEHBIIIETO 3HAYEHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

https://m.edsoo.ru/HQU4R7TC7

Haxoxaenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAYEHUS
HENpepbIBHON (DYHKIIUU HA
OTpe3Ke

https://m.edsoo.ru/BESWXUF3F

10

Haxoxxnenne HanOoIbIIero u
HAaMMEHBIIETO 3HAYCHUS
HENpepbIBHON (YHKIINU HA
OTpe3Ke

https://m.edsoo.ru/FILC58HJG

11

Haxoxxnenne HanOobIero u
HAaMMEHBIIETO 3HAYCHUS
HenpepbIBHON (QYHKIIUU Ha
OTpe3Ke

https://m.edsoo.ru/IEEIH61Y7

12

13

14

Haxoxxnenune HarnOoIbIIero u
HauMEHBIIETO 3HAUEHUS
HenpepbIBHON (QYHKIIUU Ha
OTpe3Ke

[Ipumenenne nponu3BOIHOM IS
HAaXOXJECHUS HAaUITYy4lIero
peILIeHHS B MPUKIATHBIX
3ajjagax

[Ipumenenre npou3BOIHOM IS
HAXO0XJAEHUS HAaWITy4dlIEero
peLIeHHS B MPUKIATHBIX
3aj1agax

https://m.edsoo.ru/641IKWZ70D

https://m.edsoo.ru/ZMPEN7APJ]

https://m.edso0.ru/JQ4T53RW5



https://m.edsoo.ru/HQU4R7TC7
https://m.edsoo.ru/BE9WXUF3F
https://m.edsoo.ru/FI1C58HJG
https://m.edsoo.ru/IEEIH61Y7
https://m.edsoo.ru/64IKWZ70D
https://m.edsoo.ru/ZMPEN7APJ
https://m.edsoo.ru/JQ4T53RW5

15

16

17

[IpuMeHeHne Npou3BOJHON IS
OIIpeJIeJIEHUs] CKOPOCTH U
YCKOpEHHUs Ipoliecca,
3aJJaHHOTO (pOpMyJION MK
rpaduxom

IIpuMeHeHne Npou3BOJHON IS
OIIpeJIeJIEHUs] CKOPOCTH U
YCKOpEHus Ipoliecca,
3aJJaHHOTO (OPMYJION MiH
rpadgukom

Kommosurust ¢pyHKIMi

https://m.edso0.ru/IJOCONW57

https://m.edsoo.ru/HXTRI77A5

https://m.edso0.ru/0D1VDOCOZ

18
19

Kommnosurus ¢yHkimit

Kommnosurus ¢yHkimit

https://m.edsoo.ru/P6PCUHT4D

https://m.edsoo.ru/LGNJMKS00

20

21

22

I'eomeTpuueckue o6passl
YpPaBHEHUI Ha KOOPJMHATHOMN
IJI0CKOCTH

I'eomerpuueckue oOpassl
YpaBHEHUI Ha KOOPIAUHATHON
IJI0OCKOCTH

KonrtponbHas pabora:
"HccnenoBanue GyHKIMMA ¢
ITOMOUIBI0 TPOU3BOJHON"

https://m.edsoo.ru/WUIS4RBXB

https://m.edsoo.ru/RWWLNFOGR

https://m.edsoo.ru/SDME3XV95

23

ITepBooOpa3Has, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

https://m.edsoo.ru/GS6KL8IJMB

24

[TepBooOpazubie
AJIEMEHTapHbBIX (PYHKINH.
[IpaBuna HaxOXIEHUS
epBOOOPa3HBIX

https://m.edso0.ru/JU3413GVM



https://m.edsoo.ru/IJ0CONW57
https://m.edsoo.ru/HXTRI77A5
https://m.edsoo.ru/0D1VDOCOZ
https://m.edsoo.ru/P6PCUHT4D
https://m.edsoo.ru/LGNJMKS00
https://m.edsoo.ru/WUIS4RBXB
https://m.edsoo.ru/RWWLNF0GR
https://m.edsoo.ru/8DME3XV95
https://m.edsoo.ru/GS6KL8JMB
https://m.edsoo.ru/JU3413GVM

25

[TepBooOpasubie
AJIEMEHTAPHBIX () YHKIIHA.
[TpaBuia HaXOXKICHHUS
epBOOOPa3HBIX

https://m.edsoo.ru/FN7VYQ15Z

26

Nurerpai. I'eomerpuyeckuii
CMBICJI HUHTErpajia

https://m.edso0.ru/GGPXB7R8C

27

28

29

Brruucnenue onpenenéHHOro
HHTETpaa mo Gopmyie
Hprorona-JleiOnuia
Brruucnenue onpenenéHHOro
UHTErpania mno gopmysie
Herorona-JleiiOauna
[IpuMeHeHne uHTETpaIa I
HaXO0XKIEHU II0IaaeH
IUIOCKUX (DUryp

https://m.edsoo.ru/4R97WJZ52

https://m.edsoo.ru/1AJ8M4RQT

https://m.edsoo.ru/MU24JJVID

30

[IpumeneHnne nHTErpaia s
HaXO0XXIeHUI 00BLEMOB
T€OMETPUUYECKHUX TEJ

https://m.edso0.ru/77COVHI1CS

31

32

33

[Ipumeps! pemennit
g depeHInaIbHbIX
YpaBHEHUU

[Ipumepsl perienui
Qg depeHIranbHbIX
YpaBHEHUI
Maremarnueckoe

MOZCIIMPOBAHUC PCATIBHBIX
IpOLECCOB C MIOMOIIBIO

https://m.edsoo.ru/GV6VHS88LS

https://m.eds00.ru/GQOI8P1PX

https://m.edsoo.ru/LLIDKMSOC



https://m.edsoo.ru/FN7VYQ15Z
https://m.edsoo.ru/GGPXB7R8C
https://m.edsoo.ru/4R97WJZ52
https://m.edsoo.ru/1AJ8M4RQT
https://m.edsoo.ru/MU24JJVID
https://m.edsoo.ru/77COVH1CS
https://m.edsoo.ru/GV6VH88LS
https://m.edsoo.ru/GQOI8P1PX
https://m.edsoo.ru/LLIDKMSOC

Qg QepeHranbHbIX
ypaBHEHUU

34

35

36

Konrponsnas padora:
"ITepBooOpa3Has u uuTErpan”

Tpuronomerpuveckue
(GyHKIINHU, UX CBOMCTBA U
rpaduku
Tpuronomerpuveckue
(GYHKIIMHU, UX CBOMCTBA U
rpaduku

https://m.edsoo.ru/06 KKZN9AH

https://m.edsoo.ru/43EDG1XRK

https://m.edso0.ru/37WDY2B6K

37

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduku

https://m.edso00.ru/35V07LI00Q

38

39

40

41

Tpuronomerpuueckue
(GyHKIIMH, UX CBOWCTBA U
rpaduxu
Tpuronomerpuyeckue
(GyHKIMHU, UX CBOMCTBA U
rpaduxu

OT10op KOpHEi
TPUTOHOMETPUYECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON
OKPYKHOCTH

OT10op KOpHEH
TPUTOHOMETPUYECKHUX
YPaBHEHUH C TIOMOIIBIO

https://m.edsoo.ru/CNQL1CBYR

https://m.edsoo.ru/JYONTMOI5

https://m.edsoo.ru/ODHC3ZFH2

https://m.edsoo.ru/EY67USIYI



https://m.edsoo.ru/06KKZN9AH
https://m.edsoo.ru/43EDG1XRK
https://m.edsoo.ru/37WDY2B6K
https://m.edsoo.ru/35V07LIOQ
https://m.edsoo.ru/CNQL1CBYR
https://m.edsoo.ru/JY9NTM0I5
https://m.edsoo.ru/ODHC3ZFH2
https://m.edsoo.ru/EY67USIYI

TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

42

OT10op KOpHEi
TPUTOHOMETPUUECKHUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

https://m.eds00.ru/60J90Z11W

43

OT10op KOpHEH
TPUTOHOMETPUUECKHUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

https://m.edsoo.ru/NPGOZ1WAL

44

45

Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB
PelreHne TpUroHOMETPUYECKUX
HEPaBEHCTB

https://m.edsoo.ru/BIEFQCOPY

https://m.edsoo.ru/P9CTAGVUJ

46

Pemenne TpuroHoMeTpu4eCKuX
HEPaBEHCTB

https://m.edsoo.ru/DC43MAHFK

47

48

49

Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB

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

OcHoBHBIC MCTOJbI PCHICHUS
MOKa3aTCJIbHBIX HCPABCHCTB

https://m.edsoo.ru/SESMOFQW7

https://m.edso0.ru/5JH7N1DTD

https://m.edso0.ru/SEG5BXW30Q



https://m.edsoo.ru/60J90ZI1W
https://m.edsoo.ru/NPGOZ1WAL
https://m.edsoo.ru/BIEFQC0PY
https://m.edsoo.ru/P9CTAGVUJ
https://m.edsoo.ru/DC43MAHFK
https://m.edsoo.ru/8ESM0FQW7
https://m.edsoo.ru/5JH7N1DTD
https://m.edsoo.ru/8EG5BXW3Q

OcHoBHBIC MCTOJbI PCHICHUS

50 https://m.edso0.ru/OKOI4NQNY
MOKa3aTeIbHBIX HEPABEHCTB
O

51 CHOBHBIE METOJIBI PEICHHA https://m.edsoo.ru/XK1I1L8C06
ITOKA3aTCIIbHBIX HepaBeHCTB
O e Me elie

52 CHOBHBIC METOIRT pEICHIA https://m.edso0.ru/S16 YSE1UA
MOKa3aTeIbHBIX HEPABEHCTB
OcHo € METO elre

53 HOBHPIC MCTOIR! pELLICHHA https://m.edsoo.ru/HBE6M6CYQ
Jorapu(PMHUIECKUX HEPABCHCTB
O

54 CHOBHBIE METOJIBI pEICHHA https://m.edsoo.ru/TPJ4AYUEUS8
norapuMUIECKUX HEPABEHCTB
O

55 CHOBHBIC METO/IBT PEICHHA https://m.edso00.ru/SC4WSD4TP
Jorapu(MUIECKUX HEPABEHCTB
OcHo € METO elre

56 HOBHPIC METOR! PELLICHHA https://m.edsoo.ru/6 XWRK0OGBQ
Jorapu(MUIECKUX HEPABEHCTB
OcHo

57 HOBHBIC METOJB! PELICHI https://m.edsoo.ru/7NSOMGU5A
HPpAaLMOHAIIBHBIX HEPABEHCTB
OcHo

58 BHPIC METOJbT PELICHIT https://m.edsoo.ru/NYRQK20JO
UppaIllMOHATIFHBIX HEPABEHCTB
OcHo € METO elre

59 HOBHBIC METOJB! PELICHI https://m.edsoo.ru/TKEL6CU7P
HPpAaLMOHAIIBHEIX HEPABEHCTB
O

60 CHOBHBIC METOART pEICHI https://m.eds00.ru/SOORBV677
HPpALMOHAIIBHBIX HEPABEHCTB
I'padmueckue meToab!

61 pELIEHNS NPPALMOHAIBHBIX https://m.edsoo.ru/CEFJGB7PP
ypaBHEHUH
I'paduueckue meTomp!

62 pEeLIeHNs UPPALMOHAIIBHBIX https://m.edsoo.ru/5SDTMHOB9G

YpaBHEHUH



https://m.edsoo.ru/0K0I4NQNY
https://m.edsoo.ru/XK1IL8C06
https://m.edsoo.ru/S16Y5E1UA
https://m.edsoo.ru/HBE6M6CYQ
https://m.edsoo.ru/TPJ4YUEU8
https://m.edsoo.ru/SC4WSD4TP
https://m.edsoo.ru/6XWRK0GBQ
https://m.edsoo.ru/7N3OMGU5A
https://m.edsoo.ru/NYRQK20JO
https://m.edsoo.ru/TKEL6CU7P
https://m.edsoo.ru/S00R8V677
https://m.edsoo.ru/CEFJGB7PP
https://m.edsoo.ru/5DTMH0B9G

63

I'paduueckue MeTo b1
peleHMsl TOKa3aTeIbHbIX
ypaBHEHUU

https://m.edsoo.ru/PWK5FHR1I

64

I'padmueckue meToab
pEIICHUS TOKa3aTeIbHBIX
HEPABCHCTB

https://m.edsoo.ru/4W2972JPZ4

65

66

67

I'padraeckue meTomb!
pereHust JorapuPMHUIECKUX
YpaBHEHUU

I'pacdmueckue metoan
pelieHus JorapuGMuIecKux
HEPaBEHCTB

I'paduueckue metoab
pelieHus JorapuGMuIecKux
HEPaBEHCTB

https://m.edsoo.ru/AYOLSVBQH

https://m.edsoo.ru/B7I9WE7LT

https://m.edsoo.ru/DQOJPAM35

68

['paduueckue meToapt
perieHus oKa3aTeIbHBIX 1
norapuMUYECKUX ypaBHEHUI

https://m.edso0.ru/2ZNOQX4IT5

69

70

71

I'paduueckue meToapt
perieHus oKa3aTeIbHBIX U
Jorapu(PMUYECKUX YpaBHEHUM

I'padmueckue MmeToab!
pelieHus: MoKa3aTelIbHbIX U
Jorapu(MUIECKUX HEPABEHCTB

I'padmueckue MmeToab!
pelIeHus: MoKa3aTeIbHbIX U
norapuMUYECKUX HEPABEHCTB

https://m.edsoo.ru/\WN6ON936V

https://m.edso0.ru/5285JJ231

https://m.edsoo.ru/H7RCFPHRQ



https://m.edsoo.ru/PWK5FHR1I
https://m.edsoo.ru/4W29ZJPZ4
https://m.edsoo.ru/AY0LSVBQH
https://m.edsoo.ru/B7I9WE7LT
https://m.edsoo.ru/DQOJPAM35
https://m.edsoo.ru/2NOQX4IT5
https://m.edsoo.ru/WN6ON936V
https://m.edsoo.ru/5285JJ23I
https://m.edsoo.ru/H7RCFPHRQ

72

73

Konrponsnas pabora:
"UppauroHaibHEIE,
MoKa3areabHbIe U
norapudmudeckue
HepaBeHCTBA"

KommnekcHeie uncia.
Anrebpanyeckas u
TpUTOHOMETpHUYEcKast pOpMbI
3anucy KOMIUIEKCHOTO YHciia

https://m.edsoo.ru/OUEKRH3WM

https://m.edsoo.ru/E6SCWA25Z

74

KommiekcHble uncia.
AnreOpanyeckas u
TPUTOHOMETpUYECKast (POPMBI
3aIMCy KOMIUIEKCHOTO YHClIa

https://m.edsoo.ru/NXW7I10PUS

75

76

77

Apudmerndeckue onepauu ¢
KOMIIJIEKCHBIMHU YU CJIaMU
Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YU CJIaMHU
N300pakeHre KOMIIEKCHBIX

YHUCCJI Ha KOOpI[PIH&THOfI
IIIIOCKOCTH

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

https://m.edsoo.ru/4AMH5SJ9B0

https://m.edsoo.ru/N8U560RS8

78

N3o0pakeHne KOMIJIEKCHBIX
YHUCeN Ha KOOPAVMHATHOU
IJIOCKOCTH

https://m.eds00.ru/C7N4LUODS

79

®opmyna Myaspa. Kopau n-oit
CTETEeHU U3 KOMITJIEKCHOTO
qucia

https://m.edsoo.ru/5VW220UC2



https://m.edsoo.ru/OUEKRH3WM
https://m.edsoo.ru/E6SCWA25Z
https://m.edsoo.ru/NXW7I0PUS
https://m.edsoo.ru/13KLU4DRU
https://m.edsoo.ru/4MH5SJ9B0
https://m.edsoo.ru/N8U560RS8
https://m.edsoo.ru/C7N4LUODS
https://m.edsoo.ru/5VW220UC2

80

®opmyna Myaspa. Kopau n-oit
CTEINEHH U3 KOMIUIEKCHOTIO
qucia

https://m.edsoo.ru/YCWOXQ3E6

81

IIpuMeHeHrEe KOMIUIEKCHBIX
YUCell IS peIeHUs
(bU3HYECKUX U
TrEOMETPHUYECKUX 3a7a4

https://m.edso0.ru/M33HA2FT9

82

83

KonTponbnas pabora:
"KomruiekcHele yncina'

HaTypaJ'IBHBIe H O CIbIC YHCJIa

https://m.edsoo.ru/GUNT4PQPE

https://m.edsoo.ru/6L53P0CIQ

84

85

86

HarypanbHsle u nensle yucia

IIpumeneHne MpU3HaKoB
JEJIMMOCTH LIEJIBIX YNCEI
[IpuMeHeHne npu3HaKoB
JENMMOCTH LIEIIbIX YUCEI

https://m.edso0.ru/9DAXEE1GO

https://m.edsoo.ru/XD2VU8Y 18

https://m.edsoo.ru/BKXH3VHMC

87

88

89

90

[IpuMeHeHne npu3HaKoB
nenmumoctu nensix uncen: HOJL
n HOK

[IpuMeHeHue npu3HaKoB
nenmumoctu nensix uucen: HOJL
n HOK

[IpumeHeHne MPU3HAKOB
JEIMMOCTH LIEJIBIX YUCEIL:
OCTaTKH 10 MOZYJIIO

[IpumeHeHne npu3HaKoB
JEIMMOCTH LIEJIBIX YUCEN:
OCTaTKH I10 MOJYJIO

https://m.edsoo.ru/U549JT5GI

https://m.edsoo.ru/R9TIFXZWU

https://m.edsoo.ru/5FNDP0C41

https://m.edso0.ru/LNZN330RG



https://m.edsoo.ru/YCWOXQ3E6
https://m.edsoo.ru/M33HA2FT9
https://m.edsoo.ru/GUNT4PQPE
https://m.edsoo.ru/6L53P0CIQ
https://m.edsoo.ru/9DAXEE1GO
https://m.edsoo.ru/XD2VU8Y18
https://m.edsoo.ru/BKXH3VHMC
https://m.edsoo.ru/U549JT5GI
https://m.edsoo.ru/R9TIFXZWU
https://m.edsoo.ru/5FNDP0C41
https://m.edsoo.ru/LNZN330RG

91

92

IIpuMeHeHne pu3HAKOB
JEJIMMOCTH LIEJIbIX YUCEIL:
anroput™ EBknnna s
pelIeHns 3a1a4 B LEJIbIX
quciax

KonTponbnas pabora: "Teopust
HeNbIx yucen"

https://m.edsoo.ru/ASOHTW28V

https://m.edsoo.ru/NCZOYIBFR

93

94

95

CucremMa 1 COBOKYITHOCTh
ypaBHeHUI. PaBHOCUIIbHBIE
CUCTEMBI I CUCTEMBI-CIIEACTBUS

Cucrema n COBOKYIIHOCTb
ypaBHeHHﬁ. PaBHocuibHbBIE
CUCTEMBI U CUCTCMBbI-CJICACTBUA

OCHOBHEBIE MCTO/bI PCIICHHA

CUCTEM U COBOKYITHOCTEN
palMoHaNIbHBIX YpaBHEHUH

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

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

https://m.edsoo.ru/CKESHUS7T

96

OCHOBHBIE METO/BI PELICHUS
CUCTEM U COBOKYITHOCTEN
UppaloHaAIbHBIX YPaBHEHHH

https://m.edsoo.ru/JKOPF5PM2

97

OCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYIHOCTEH
ITOKA3aTEeIbHBIX YPAaBHEHUI

https://m.edsoo.ru/51Z5AIVWZ

98

99

OCHOBHBIE METOABI PEILIEHUS
CUCTEM U COBOKYITHOCTEH
MTOKA3aTEeNIbHBIX YPAaBHEHUI

OCHOBHBIE METOABI PELLIEHUS
CHCTEM U COBOKYITHOCTEN
Jorapu(pMHUUECKUX ypaBHEHUN

https://m.edsoo.ru/VUDYFBU4C

https://m.edsoo.ru/104NP4AWEE



https://m.edsoo.ru/A8OHTW28V
https://m.edsoo.ru/NCZOYIBFR
https://m.edsoo.ru/6QAMHIW49
https://m.edsoo.ru/2NYFSL1RC
https://m.edsoo.ru/CKESHUS7T
https://m.edsoo.ru/JK0PF5PM2
https://m.edsoo.ru/5IZ5AIVWZ
https://m.edsoo.ru/VUDYFBU4C
https://m.edsoo.ru/1O4NP4WEE

100

OCHOBHBIE METO/IbI pELICHUS
CUCTEM U COBOKYITHOCTEMH
Jorapu(MUUECKUX ypaBHEHUI

https://m.edsoo.ru/X1K82R4Y 3

101

[IpumeHeHue cucrem Kk
PELICHNI0 MaTEMaTHYECKUX
3a]1a4 U 3a]1a4 U3 pa3Iu4HbIX
obJacTelt HAyKH U peaibHOU
YKU3HU, UHTEPIIpETaLUs
MOJIyYEHHBIX PE3YJIbTATOB

https://m.edsoo.ru/FVBON9ARO

102

103

104

105

[IpumeHeHue cucrem k
PELICHNI0 MaTEMaTH4YECKUX
3a/a4 U 3a]1a4 U3 pa3Iu4HbIX
o0ractell HAyKH U pealbHOMN
KU3HU, MHTEpIPETaLuUs
IIOJIyYEHHBIX PE3yJIbTaTOB

[IpuMeHeHne HEpaBEHCTB K
PELICHUIO MAaTEMATHYECKUX
3a/1a4 ¥ 3aJa4 U3 Pa3In4HbIX
obacTeil HayKH U peabHOM
KU3HU, UHTEpIIpETaLUs
ITOJIyYEHHBIX PE3YJIBTATOB

KonrponsHas pabora:
"CucTeMsbl paliiOHaIbHBIX,
UppaloHaIbHBIX
MOKa3aTeJIbHBIX U
orapu(MUIEeCKuX ypaBHEHUN"

ParmonanbHble ypaBHEHHUS C
napameTpamu

https://m.edso0.ru/BS2BRDQ8D

https://m.edsoo.ru/KEPYP4ACG

https://m.edsoo.ru/PY1EYYY4M

https://m.edsoo.ru/BVE4CV90B



https://m.edsoo.ru/XIK82R4Y3
https://m.edsoo.ru/FVBQN9AR0
https://m.edsoo.ru/BS2BRDQ8D
https://m.edsoo.ru/KEPYP4ACG
https://m.edsoo.ru/PY1EYYY4M
https://m.edsoo.ru/BVE4CV90B

PanmonansHble HEpaBEHCTBA C

106 https://m.edsoo.ru/AX7UKVAVW
napaMeTpaMI/I
P

107 AHHOHAIBHBIC CHCTEMDI € https://m.edsoo.ru/CMKD4UGBP
HapaMeTpaMH
u

108 PPAUHOHATILHBIC YPABHEHIA, https://m.edsoo.ru/PFOEGIXEG
HepaBeHCTBa C napaMeTpaMH
n

109 PPAUHOHAILHRIC CHCTEMBI € https://m.eds00.ru/GVGKCPRJZ
ImapamMeTpaMu
IT

110 OKA3ATCILHBIC YPABHCHIA, https://m.edso00.ru/QJ4K1Y35W
HepaBeHCTBa C napaMeTpaMH
IT

111 ORA3ATCILHRIC CHCTEMBL © https://m.edso00.ru/M725624SQ
ImapamMeTpaMu
JI

112 OrapupMUICCKHE YpaBHEHUS, https://m.eds00.ru/114BBNGPR
HepaBeHCTBa C napaMeTpaMH
JI

113 OrapH(MUICCKHE CHCTEMBI C https://m.edso0.ru/1US8V5YYB
napaMeTpaMH
T

114 PHTOTOMETPHHCCIHE https://m.edsoo.ru/J3E6M4K5P
ypaBHeHI/ISI C napaMeTpaMH
T

115 PHTOHOMETpHHECKIE https:/m.eds00.ru/KXSQIMLXW
HepaBeHCTBa C napaMeTpaMH
T

116 PHTOHOMCTPHHCCKHIE CHCTEMBL https://m.edso00.ru/EGOQYTSCMK
(o} napaMeTpaMH
HOCTpOCHI/Ie 1 UCCJIICOOBAHUC
MATCMATHYCCKUX MOI[CJICﬁ

117 peaJIbHBIX CUTYyaLUi ¢

IIOMOUIBIO YPaBHEHUH C
napameTpamu



https://m.edsoo.ru/AX7UKVAVW
https://m.edsoo.ru/CMKD4UGBP
https://m.edsoo.ru/PF0EGIXEG
https://m.edsoo.ru/GVGKCPRJZ
https://m.edsoo.ru/QJ4K1Y35W
https://m.edsoo.ru/M72S624SQ
https://m.edsoo.ru/114BBN6PR
https://m.edsoo.ru/1US8V5YYB
https://m.edsoo.ru/J3E6M4K5P
https://m.edsoo.ru/KXSQ1MLXW
https://m.edsoo.ru/EGQYTSCMK

118

119

120

[TocTtpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJeNen
peaIbHBIX CUTYaLU C
MTOMOUIBIO CUCTEM YPaBHEHUM C
napameTpamu

[TocTtpoeHue u uccnenoBaHue
MaTeMaTHYeCKUX MOJeNen
peabHBIX CUTYyallU C
MIOMOIIBIO CUCTEM YPaBHEHUU C
napameTpamu

Kontponbnas pabota: "3agaun
¢ nmapametrpamu"

https://m.edsoo.ru/SYJHPEZ54

https://m.edso0.ru/07QRW54XJ

https://m.edsoo.ru/AUDRLEGIH

121

122

123

124

[ToBTOpeHue, 06001IEHNE,
CHCTEMAaTH3aINsI 3HAHUH:
"VpaBHeHus"

[ToBTOpenue, 060061IeHNE,
cHUCTEMaTH3alMs 3HAHWIA:
"VpaBHeHus"

[ToBTOpenue, 06001IeHNE,
cucTeMaTHU3alus 3HaHUH:
"VYpaBaenus. CucTeMbl
ypaBHeHUH"

[ToBTOpeHue, 060061IeHNE,
cUCTeMaTHh3aIys 3HAHMIA:
"Hepasencrsa"

https://m.edso00.ru/Q96Z4GTOB

https://m.edsoo.ru/LDDJV3J2C

https://m.edso00.ru/0T5CT6Z9Y

https://m.edso0.ru/785E3G27D

125

[ToBTOpenue, o6o0mEH e,
cucTeMaTu3als 3HaHUH:
"HepaBencrsa"

https://m.edsoo.ru/JNOOB5EMJ



https://m.edsoo.ru/SYJHPEZ54
https://m.edsoo.ru/07QRW54XJ
https://m.edsoo.ru/AUDRLEGIH
https://m.edsoo.ru/Q96Z4GTOB
https://m.edsoo.ru/LDDJV3J2C
https://m.edsoo.ru/0T5CT6Z9Y
https://m.edsoo.ru/785E3G27D
https://m.edsoo.ru/JN00B5EMJ

126

[ToBTOpeHue, 06001EeHNE,
CUCTEeMaTH3alusl 3HAaHH:
"HepaBencrna"

https://m.edso0.ru/S60OBDW8R5

127

[ToBTOpeHue, 06001EeHNE,
cHCTeMaTHu3allus 3HaHUM:
"IIponsBonHas u eé
npuMeHeHue"

https://m.edso0.ru/9ZPIBFWS3

128

[ToBTOpeHue, 06001IEeHNE,
CHCTEeMaTH3allus 3HAHUI:
"IIpon3BonHas u eé
npuMeHeHue"

https://m.edsoo.ru/ITBR16TV4

129

130

131

132

[ToBTOpEeHME, 0000IIEHNE,
CHCTEeMaTH3allus 3HAHUI:
"IIpon3BonHas u eé
npuMeHexnue"

[ToBTOpenue, 060061IeHNE,
CUCTEMATHU3AIUs 3HAHHM:
"NuTerpan u ero npumexnexue"

[ToBTOpenue, 06001IeHNE,
cUCTeMaTh3aIys 3HAHMI:
"OyHKIMN"

[ToBTOpenue, o6o0mEeH e,
cUCTeMaTHU3aI1sl 3HAHMIA:
"OyHKIMN"
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiembie IpeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM
NPOBEPAEMOro .
00pa3oBaTeIbLHON NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
1 Yucna u BBIYUCIEHUS
11 OnepupoBaTh MNOHATHAMM: pPALMOHAIBHOE M JCHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs U JIECATUYHAs JPOOb, IPOLIEHTHI
12 BeimonuATe  apudmernyeckue omepaluMM € PalUOHAIBHBIMU U
' JEHCTBUTEIIBHBIMU YU CIIAMU
13 BomonHaTe  npuOMMOKEHHBIE — BBIYMCIICHHUS, HUCHOJB3YyS  IIpaBHIIa
' OKpYTIJICHUS, IeJaTh IPUKUIKY U OLIEHKY PEe3yJIbTaTa BIUYUCIECHUN
OnepupoBaTh NMOHATUAMU: CTENEHb C LENbIM II0KA3aTeJIEM, CTaHIapPTHAS
14 ¢dopma 3anmcu EeHCTBUTENBHOTO YMCIA, KOPEHb HAaTypallbHOU CTENEHH;
' UCTIOJIB30BaTh MOAXOJAIIYIO (GOPMY 3alHMCH JACHCTBUTEIBHBIX YHCEN IS
pelIeHns: MPaKTUYECKUX 3a7a4 U MPEeCTaBICHUS JaHHbBIX
OnepupoBaTh MOHATHAMH: CHHYC, KOCUHYC M TaHI'€HC IPOU3BOJBHOIO
1.5 yIiia; MCIOJIb30BaTh 3allUCh MPOU3BOJILHOTO YIjla dYepe3 oOpaTHbIE
TPUTOHOMETpHYECKHE (PYHKIUU
2 VYpaBHEHHUSI U HEPABEHCTBA
OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 paloHaibHOE, UppaloHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHUE
59 BeimonHATe npeoOpa3oBaHUs TPUTOHOMETPHUUECKUX BBIPAXKEHUH H
' pelaTs TPUTOHOMETPUYECKUE YPABHEHUS
BeinonHATe mpeoOpa3oBaHus LENbIX, PAMOHAIBHBIX U UPPAllMOHATBHBIX
2.3 BBIDQXEHUI M pellaTh OCHOBHBIE THIIBI LEJIBIX, PAlMOHAIBHBIX H
MPPALMOHAIILHBIX YPABHEHUI U HEPABEHCTB
54 [IpuMeHsITh ypaBHEHHUS W HEpaBEHCTBA JJISi PEIICHUS MaTeMaTUYeCKUX
' 3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U pealbHOM KU3HU
MogenupoBaTh peajbHble CHTyallud Ha S3bIKe ajareOphl, COCTaBIATH
2.5 BBIpQXEHUSI, YpAaBHEHHUS, HEPABEHCTBA M0 YCIOBUIO 3a/1a4H, UCCIIE0BATD
MIOCTPOEHHBIE MOJIEIIU C MCTIOJIb30BAaHUEM allapara ajireopsl
3 OyHKIMK U TpaduKu




OnepupoBaTb MOHATUSAMH: (YHKIHS, CIIOCOOBI 3aJaHus (DYHKIUH,

3.1 00J1acTh OmpeAeNieHUsT M MHOXKECTBO 3HAuYeHUW (QYHKIUH, Tpaduk
(GyHKIMH, B3aUMHO 00paTHbIE QYHKITUN
3.2 OnepupoBaTh MOHATHSAMH: YETHOCTh W HEUYETHOCTh (YHKIUH, HYIU
' (GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSITHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHUI
34 Crpoutb W uuTarh TpaQuKH JIHHEHHOW (QYHKUMH, KBaIPATUIHOM
' byHKIMH, cTeneHHON (QYHKLUU C LIeTBIM [TOKa3aTeleM
Hcnonb3oBare Tpapuku (QYHKIUH [UIsI HMCCIENOBAHUS TMPOLECCOB U
35 3aBUCHUMOCTEH TP pPEIICHUH 3a7ad U3 APYTruX YYEOHBIX MPEIMETOB H
' peaslbHOM  JKM3HH, BBIpaXaTh (popMynamMu  3aBUCUMOCTH  MEXIY
BEJIMYUHAMU
4 Hauana marematnyeckoro aHammsa
a1 OnepupoBaTh TOHSTHSIMH: TIOCICIOBATEIBHOCTh, apupMETHUSCKAs W
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTh MOHATHSIMH: OCCKOHEUHO YOBIBArOIIasi T'€OMETpHUYECKast
4.2 mporpeccusi, cymMma OECKOHEYHO  YOBIBAIOIICH  TE€OMETPUUYCCKOM
pOTpeccuu
4.3 3aaBaTh MOCIEA0BATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 Hcnonp30Barh CBOMCTBA MMOCIEIOBATEIIBHOCTEM MW MPOrPECcCUid s
' pelleHus peanbHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSIMU: MHOXKECTBO, OTIEPAIIUH HAJl MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOKECTBCHHBIN —ammapar IS ONMHCAHHS
52 pEATbHBIX MPOTIECCOB U SBJICHHMA, PU PEIICHUH 3a/1a4 U3 JIPYTUX YIEOHBIX
MIPEIMETOB
5.3 OnepupoBaTh  TNOHATUAMU:  ONpeAeNeHHE, Teopema,  CIEACTBHE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsieMble mMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbLHON MPOrPaMMbl CpeIHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TOHSATHAMH: HATypallbHOE, IEJIO€ YHCIIO; HCIOJIB30BaTh
11 MIPU3HAKU JIETUMOCTH LEJBbIX YHCEN, Pa3JIOKEHUE YUCIa Ha TMPOCThIE
MHO>KUTENH ISl PEIICHUS 33129
1.2 OnepupoBaTh MOHATHEM: CTEIIEHb C PAllMOHAILHBIM [TOKa3aTeIeM




1.3

OnepupoBaTh MOHATUAMHE: JIOTAPU(PM YUCIIA, TECATUYHBIC U HATYpaJIbHbIC
JorapudMbl

2.1

YpaBHEHMS U HEPABEHCTBA
[IpuMeHsATH CBOMCTBa CTENEHM [UId IIpeoOpa3oBaHUs BbIPAXKEHUH,

ONCpHUpOBATh IOHATUAMMU: IIOKA3aTCIbHOC YPABHCHUC MW HEPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB

2.2

BeimonHATe mpeoOpa3oBaHusl BBIPAKECHUH, COJACPKALIMX JIOTapU(pMBL;
ONEepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JJOrapU(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

2.3

2.4

2.5

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OHepI/IpOBaTL MMOHATHSIMH: CHCTEMA JIMHEHHBIX ypaBHCHI/Iﬁ u eé PCUICHUC,
HUCIIOJIB30BAaTh CUCTEMY JIMHEMHBIX ypaBHeHI/Iﬁ JJIA PCUICHUA
MMPAaKTUYCCKUX 3aqaq

Haxomute  pemieHMss  OpPOCTEHIIMX  CHCTEM M COBOKYIHOCTEH
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MonenupoBaTh peajbHBIC CHUTyallUd Ha S3BIKE alreOphl, COCTABIATH
BBIPAXKEHHUSI, YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJayH,
MCCIIEIOBATh TIOCTPOCHHBIE MOJIEIIH C UCTIOIH30BAHUEM alllapara ajareOpsl

OyHkuuu u rpaguku
OnepupoBaTh TMOHSATHAMHU: TEpHOAWYECKAas (QYHKIUS, TPOMEKYTKU
MOHOTOHHOCTH (D)YHKIIMH, TOUKH IKCTpeMyMa (pyHKIMH, HauOoibllee U

HalMEeHblIIee 3HaueHUs! (QYHKIIMM Ha MPOMEXKYTKE; UCIOJIb30BaTh UX JUIs
uccienoBaHus QyHKIMH, 3aJaHHOM rpaduKoM

3.2

OnepupoBaTh NOHATUIAMU: FpaUKH MOKA3aTEIBHON, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKIMN; u300paxaTb HX Ha KOOPAWHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh I PEILICHUS] yPaBHEHUI U HEPABEHCTB

3.3

3.4

N300paxarb Ha KOOPAMHATHOM IUIOCKOCTH TpaQUKd JTUHEHHBIX
YpaBHEHHUH W UCHOJB30BaTh HMX Ul PEIICHUS CUCTEMbl JIMHEWHBIX
ypaBHEHUU

Hcnonb3oBate Tpapuku (QYHKIUH JUIsI HMCCIENOBAaHUS NPOLIECCOB U
3aBHCUMOCTEH U3 IPYruX yu4eOHBIX IUCHUILUINH

Hauama MaTeMaTH4eCKOro aHajan3a

4.1

4.2

4.3

OnepupoBaTh TOHATUSMH: HEMpPEpPhIBHAS  (PYHKIUSA, TPOU3BOIHAS
(GYHKIIMM, WMCHOJB30BaTh TEOMETPUUYECKUA ©  (PU3HUECKUH CMBICI
MPOU3BOAHON JIJTA PELICHHS 3a/1a4

HaxomuTh  TpOM3BOJHBIE  DJIEMEHTApHBIX  (YHKIHMH,  BBIYUCIATH
MIPOU3BOIHBIC CYMMBI, IIPOU3BEICHHS, YACTHOTO (DYHKITUI

Hcnonb30BaTh  MPOM3BOJAHYIO Ui HCCleNOBaHUS — (QyHKIMM  Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh PE3yJbTaThl UCCIEIOBAHUS K
MOCTPOCHHIO IPa(hUKOB




Hcmonbs30BaTh MPOU3BOAHYIO I HAXOXKIACHUSA HAWITYYIICTO PCIICHUSA B

44 MPUKIIAIHBIX, B TOM YHCJIE COI[HAIIbHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MOHATUSMH: TMEpPBOOOpa3Hasi ¥ HWHTErpal;, IOHUMATh
' reOMETPUYECKU U (PU3MUYECKHI CMBICIT HHTETpajia

46 Haxomuts mnepBooOpa3Hble 3JIEMEHTapHbIX  (QYHKUIUN, BBIYUCIATH
' uHTerpai mo ¢popmyne Herorona — JleliOnua

47 Pemate npukiagHbie 3a1a41, B TOM YHCIIE COIMATBHO-D)KOHOMUYECKOTO U

(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYCCKOI'O aHaIn3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMEeHT COIeP:KAHUS

Koxa
1 Yucna v BBIYUCIICHUS
Pammonanbupie  yncna. OOBIKHOBEHHBIE M JIGCATHYHBIE ApOOW, TPOLEHTH,
OeCKOHEUHBIE  TEPUOJMYECKUE  Opodu.  ApudpMeTHyecKkue  Oomepamud ¢
1.1  pauuoHaTBHBIMH YHCIAMH, TPeoOpa30BaHUsI YUCIOBBIX BBIpaXeHHU. [IpumeHenune
NnpoOeil ¥ MPOLEHTOB JUIsl PELICHUS MPUKIAIHBIX 33ad M3 Pa3iIMuYHbIX OTpacieu
3HAHUM U peaIbHOM KU3HU
JelictBuTenbHble  uyMcia.  PanvoHanpHblE M MppalMOHAJIbHBIE  YHCIIA.
1.2 Apudmerndeckne omepanuu C JICHCTBUTENBHBIMH 4Hchnamu. [lpuOmmkxEnHbIe
BBIUHCJICHMS], IPaBUJIa OKPYIJICHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BBIYUCICHUN
Crenenp ¢ menbiM nokaszareneM. CranjpaptHas ¢Gopma 3amucu J1eHCTBUTENBHOTO
1.3  uymcna. Mcnonp3oBanne moaxossmeld (GopMbl 3alIUCH JCHCTBUTEIBHBIX YHCET IS
pelIeHns MPaKTUYECKUX 3a/1a4 U IPECTaBICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypajbHOM cTeneHH. J[eHcTBUS ¢ apudMeTHUECKUMU
' KOPHSIMH HaTypaJIbHON CTEIIEHU
15 CuHyCc, KOCMHYC W TaHIEHC YHCJIOBOIO AapryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHT€HC YMCIOBOI0 apryMeHTa
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MPe0oOpa3oBaHUs
99 [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHU. OcHoBHbIE
' TPUTOHOMETPHYECKHE (HOPMYIIbI
53 VYpaBHeHMe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHne HepaBeHcTBAa. MeTon
UHTEPBAJIOB
2.4  PemieHue 1enbIX U APOOHO-PAMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5  Pemenue uppannoHaabHBIX YpaBHEHUN U HEPABEHCTB
2.6  PemeHne TpUTOHOMETPUYECKUX YpaBHEHHHA
97 IIpumeHeHre ypaBHEHHI 1 HEPABEHCTB K PEILICHUIO0 MaTeMaTUYECKHX 3a/1ad U 3a/1a4
' U3 pa3NyHbIX o0JacTel HAyKH U peasibHOM KU3HU
3 OyHKIMH U TpaduKh
31 Oyukuus, crnocobsl 3amganus ¢yHkuuu. I'padux Qynkumu. Bzaumuo oOparHble
' GyHKIIU
3.2 OOnacte ompeneneHuss W MHOXECTBO 3HaueHWH ¢yHkuuu. Hymm QyHKum.

[TpomexyTKH 3HAKONMOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKLIUU




33 CrenenHast QyHKIUS ¢ HATYpaJIbHBIM U IIETbIM MOKa3zareneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
3.4 Tpuronomerpuueckass OKpyXKHOCTb, ONpEACICHHE TPUTOHOMETPHUECKUX (DYHKITHIA
' YHCIIOBOTO apryMeHTa
4 Hagana maTremMaTnyeckoro aHaausa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHHs IOCIEAOBAaTENbHOCTEH. MOHOTOHHBIE
' [OCJIEI0BATELHOCTH
Apudmernueckass U reomMeTpuueckas Imporpeccud. beckoHeuHO yObIBarowias
49 | TEOMETpHYECKas MPOTPECCH. Cymma OecKOHEYHO YOBIBAIOLICH TE€OMETPUYECKOM
' nporpeccuu. Dopmysna CI0XHBIX HIPOLEHTOB. Vcrosib30BaHHME MPOrpeccuu JUis
pellIeHNs peallbHbIX 3aJa4 IPUKIAJIHOTO XapaKTepa
5 MHosxecTBa U JIOTHKA
MHoxecTBO, omnepanuud Haj MHoXkecTBamH. Jluarpammbr DOiinepa — Benna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOIO ammnapara Jjsi OIUCAaHUSl peabHbIX
IIPOLIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTUX YUeOHBIX [IPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, T0Ka3aTEIbCTBO
11 KITACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna ¥ BBIYUCIIEHUS
11 Harypanbnsle u nensie yncina. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
1.2 Crenens ¢ paMoHaIbHBIM ITOKa3areneM. CBONWCTBA CTENIEHH
13 Jlorapudm yncna. JlecaTuuHble U HaTypajIbHbIE JOrapu(MbI
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaXeHH, copepKaluX Jorapu@msl
99 IIpeoOpa3oBanue BbIpaXKEHU, COAECPIKAIINX CTENEHH C PAl[MOHAIBHBIM
' rokasaresjem
2.3 IIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazarenbHble ypaBHEHUS! 1 HEPABEHCTBA
2.5 Jlorapudpmuueckue ypaBHEHUS U HEPABEHCTBA
26 Cucrembl JMHEHHBIX ypaBHEHUH. PemieHwe NpUKIAIHBIX 3a4ad C IOMOUIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl 1 COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB
58 [IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHI0O MaTeMaTHYEeCKHX
' 3a/1a4 U 3aJ1a4 U3 pa3IM4YHbIX 00J1acTel HayKu U peanbHON KU3HU
3 OyHKIMH U TpaduKh




Oynkius. [lepuoanyeckue (yHkiuu. [TpomMeXyTkM MOHOTOHHOCTH (DYHKITHH.

3.1 Makcumymbl 1 MUHUMYMBbl (GyHKIUHM. HawmOosblliee W HavMEHbIIEe 3HAYEHUE
(GYHKIIUM Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

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

3.4 Hcnonp3oBanue rpadukoB GyHKIHMHA A5 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CUCTEM
Ucnons3oBanue rpadukoB (GyHKUMHA Ui HCCIEOBAaHUS  MPOILECCOB U

3.5 3aBUCHUMOCTEH, KOTOpblE€ BO3HHUKAIOT MPHU PEUICHUM 3aJad U3 JAPYruX y4eOHBIX
IIPEAMETOB U pEaIbHOMN JKU3HU

4 Hauvana marematuuyeckoro ananusa

4.1 HenpepeiBable pyHKIIMN. METOA HHTEPBAIOB /ISl pEIICHUS] HEPABEHCTB

4.2 [IpousBonnas ¢pynkiuu. ['eomerpuueckuii U GU3NYECKUN CMBICIT IPOU3BOIHOM

43 [IpousBonHbie 3neMeHTapHbIX (QyHKUMNA. DOpMySbl HaXO0XKAECHUS MPOU3BOIHON

' CYMMBI, IIPOU3BENICHUS U YACTHOTO (PYHKIIUI

[IpumeHeHne NPOM3BOAHONW K HCCIENOBAHUIO (PYHKIHMI HAa MOHOTOHHOCTH H

4.4 sKkcTpeMyMbl. HaxoxneHre HanOobIIero ¥ HauMeHbIIero 3Ha4eHus pyHKIUU Ha
OTpe3Ke
[IpumeneHnne MpoN3BOAHOM sl HAXO0XKICHUS HAMITYYIIeTr0 PEIICHUS B IPUKIIATHBIX

4.5 3alayax, A ONpeAeNieHUuss CKOPOCTH TMpoliecca, 3aJaHHOro (HOopMymnod win
rpadgukom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 WuTerpain, ero reomeTpudeckuil 1 pu3ndeckuii cMbIci. Berunciaenue uarerpana no

dbopmyne HetoTona — JleitOuuiia




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Koxa
NpoBepPsIeMoOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 0011ero
oOpa3oBaHus

Bnanenue Meronamum J0Ka3aTeNbCTB, AITOPUTMAMHU PELIEHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYITUPOBKH; IPUMEHATh UX; YMEHUE (POPMYINPOBATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJb30BATH METOJA MaTEeMaTUYECKOH HWHIYKIHHU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE pACCYXKACHMsS TIpU pEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYI IPABUIBHOCTb  PACCYXJIEHHUH; yMeHHe
ONEpUPOBATH MOHATHSIMH: MHOECTBO, IMOIMHOXECTBO, ONEpPALlMU Haj
MHOXECTBaMH; yMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar JJis ONMCAaHUS PealIbHbIX MPOLIECCOB U SBJICHUHN U NPU PELICHUH
3ajjady, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX TMPEeIMETOB; YyMEHHE
ONepupOBaTh NOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M ONHUCHIBATh TIpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATUSMHU: HaTypaJbHOE YMCIIO, LEI0€ YHCIIO,
CTENEHb C LEIbIM M0Ka3aTeNleM, KOPeHb HaTypallbHON CTENEeHH, CTEIEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
nokasareiaeM, JorapuMm 4yuciaa, CHHYC, KOCHHYC U  TaHIE€HC
IIPOM3BOJBHOIO YHUCIA, OCTATOK I10 MOJIYJO, PalMOHAJIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCIIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
palloOHaIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE MHCIIOJIb30BaTh
MPU3HAKK JEIUMOCTH, HAUMEHBIIUI OOUIMI NeTUTeNh U HauMEeHbIIee
oO1iee kpaTHOe, anroput™M EBKIMAa npu pelieHny 3aaay; 3HaKOMCTBO C
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudmMamu, npeoOpa3oBaHHs IPOOHO-pAlMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHC OIICPHUPOBATH MNMOHATUAMH: TOCICAOBATCIIBHOCTD,




apudMeTHIecKas mporpeccus, FreoMeTpHyIecKas mporpeccus, 0eCKOHEUYHO
yObIBaroIasi ~ reoMeTpuueckass  Iporpeccus; yMEHHE  3a/aBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIL;
YMEHHUE ONEepUpPOBaTh MOHATHUAMM: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apryMEHT KOMILJIEKCHOTO 4Hcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeThb INPOU3ZBOAMTH apuU(PMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIaMH; TPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATUSAMU: Marpuua 2X2 u 3x3,

OIIPECACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHEe OIepupoBaTh MOHATHAMU: palUOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHS U HEPABEHCTBA, HUX CUCTEMBl; YMEHHE OIEpPHUPOBATh
HNOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPEoOpa3oBaHue, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pelarb YypaBHEHUS,
HEPAaBEHCTBA M CHUCTEMbBI C IOMOILBIO PAa3JIMYHBIX IPUEMOB; peIIATh
YPAaBHEHUs, HEPABEHCTBA W CHUCTEMBI C M[apaMeTpoOM; INPHUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Il PELICHHUS MAaTE€MaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCTe HayKH U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHUSAMHU: (yHKUUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMH, OrpaHMYEHHOCTh (DPYHKIIMH, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMU, HauOOJIbllIee ¥ HaMMEHbIIIee 3HAUCHUs
(GyHKLIMU Ha IPOMEXYTKE, HelIpepbIBHAS (YHKIMS, aCUMIITOTHI rpaduka
GyHKIMM, 1iepBasi U BTOpasi MPoU3BOIHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nyeckuif CMBICI TPOM3BOJIHOW, INepBOOOpa3Has, ONpeAeIEHHbIN
MHTETpall; YMEHHE HAXOAUTh AaCUMITOTHI rpaduka (QyHKIHH;, YMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (YHKIMH, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKIMY; YMEHHE HaXOAUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO UIA HCCieloBaHUS (YHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HaueHUs (DYHKIUI; CTpPOUTH
rpauKu MHOTOYJICHOB C MCIIOJIb30BAaHHEM ariapaTa MaTeMaTHu4ecKoro
aHaJINW3a; NPUMEHITh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIy4Ilero
peIlIeHUs] B NPUKIAJHBIX, B TOM YHUCIIE COLUAIbHO-D)KOHOMHUYECKUX H

bu3nUecKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYP C TTOMOIIIBIO




HUHTCrpaia, NpuBOAUTL NPUMCPbBI MATCMATHYCCKOI0O MOACIIMPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue omnepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
byHKIMSA, KOMIO3UIMA (YHKUUN, JTUHEWHas (QYHKUIUS, KBaJpaTU4HAs
byHKIHS, panmoHanbHas byHKIHS, CTeIeHHas byHKIIHS,
TPUTOHOMETpUYECKHE  (YHKUIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKLIMU, TOKa3aTesnbHas M Jiorapupmuyeckas (yHKIMH; YyMEHUE
CTpOUTH TpauKH U3yYEHHBIX (YHKUIUH, BBIIOIHATH MPeoOpa3OBaHUS
rpaguKoB (PYHKIUH, HCIOIB30BATh I'PAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHWHU 3aad U3 APYIHX y4eOHBIX NMPEIMETOB U
3ajJjay U3 peasIbHOM JKM3HU; BBIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA M TpadMKu (QYHKIUHA IS peIICHHS
yYpaBHEHMH, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB

Hn UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YHMCIIE HA
IPOLIEHTHL, A0 U YacTH, HAa JABUXKEHHE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JaCTH YIpaBJICHUS JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJYyYCHHOE DPEIICHUE U
OLICHMBATh IPaBAONOJ00HOCTh PE3yJIbTaTOB; YMEHHUE MOJEIUPOBATh
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33J]1a4H,
UCCIIEN0BATh IIOCTPOCHHBIE MOJENM C MCIOIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTAT

YMeHue onepupoBaTh MOHATHIMU: cpeliHee apupMeTUYecKoe, MeInaHa,
HauOoJIbIlIee U HAaUMEHbIIIEe 3HAYCHUS, pa3Max, TUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHUE YHCIIOBOrO HabOpa; yMEHUE U3BJIEKATh, UHTEPIPETUPOBATD
nH(popMaIrio, MPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyI0 CBOICTBA pealIbHbIX NPOLIECCOB U SIBJIECHUI; IPEICTABIISTH
uH(pOpMALIMI0O C TOMOUIbIO TabnMll M JAWarpaMM; HCCIIEIOBaTh
CTaTUCTHYECKUE JIaHHBIC, B TOM YHCIE C NPUMEHEHHEM IpapUuecKux
METO/IOB U JIEKTPOHHBIX CPECTB; Ipa)UUeCKHU UCCIEI0BATh COBMECTHBIE
HaOJIOZIGHUsT C TIOMOILBIO JUarpaMM pacCeMBaHUs M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATHUAMM: CIIY4alHBIM ONBIT U CIIy4yalHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJO0B; MPUMEHSThH
(GopMyNbl CIOXKEHUS U YMHOXEHHUs BEpOSTHOCTEH, (POpMyIy IMOJIHOM
BEPOSATHOCTH, (hopmyny beprymim, komOuHaTopHbIe HaKThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBATh
NOHATUSMH: CIy4aiiHasi BeJIMYMHA, paclpelesieHue BEepOATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApTHOE OTKJIOHEHHE
CIlyualiHOW BENWYMHBI, (YHKIHH paclpelesieHuss H  IUIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpENeNeHUuN Ul
peleHus 3a7ay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEJOBAHUI; yMEHHE NPUBOIUTH MPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENI B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IPUMEHATh KOMOMHATOPHBIE (DaKThI U PACCYKICHHS IJIs PEIICHNUS 3a/1a4;
OLICHUBAaTb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH NOJIYYEHHBIA PE3YNIbTAT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, NpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKHHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAKOIINECA IpsMBIE,
MapaJuIeJIbHOCTh U MEPIEHIUKYIISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY HPSAMBIMH, YIoJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSAMBIMH, PACCTOSTHUE MEXKy TUIOCKOCTAMM; YMEHHUE UCII0JIb30BaTh IIPH
pelIeHUH 33734y U3y4eHHbIE (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMH NPAKTUYCCKHUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL QUIYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHMK, ITPaBWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
Ky0, mapajmienenune]n, npu3sMa, NuUpamuja, ¢urypa M MOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MNHUPAMUIBI, MPU3MBI, KOHYCa, LMIMHApA, 00bEM KyOa,

IIPSIMOYTOJIBHOTO ITapajulelICUIela, TUPaMUAbl, IIPU3MBI, LWIAH]PA,




KOHYCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUEHUS KOHYCa M IMIMHIpA,
napajulelbHble OCH WJIM OCHOBAaHMIO, CEUCHHE INapa, IUIOCKOCTh,
Kacaromiascs cdepsl, IWINHIPA, KOHYCa; yYMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, H300pa’kaTh MHOTOTPAHHHUKH, GUTYPHI U TTOBEPXHOCTH
BPAILCHUS, UX CEUYCHHS, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSTh CBOHCTBA F€OMETPUUYECKUX (UTYpP, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpPEACTICHUS U3y4aeMbIX (UTYp, BBIIBUTATH TUIIOTE3BI
O CBOWCTBax M NMpPHU3HAKaX 'e€OMETPUYECKUX (HUTYp, 0OOCHOBHIBATH WU
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccu(ukanmuo ¢Guryp mo
Pa3IUYHBIM TPU3HAKAM, BBINOJHATH HEOOXOIMMBIC JOTOIHHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHATHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MMEPEHOC, CUMMETPHUS Ha TUIOCKOCTH U B IPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHUE MOAO0OMS, IOJ0OHBIE (UTYpBI; YyMEHHE
pacrio3HaBaTh paBHbBIC U MOJOOHBIC (UTYpHI, B TOM YHCJIEC B MPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOJIh30BATH T€OMETPUYECKUE OTHOIICHHUS
NIPU PEIICHHUH 33]1a9; HAXOAUTh FTEOMETPUICCKUE BEIIMYUHBI (JJTMHA, YTOJI,
oMb, 00BEM) IPU PEHICHUH 33/1a4 U3 IPYTUX y4€OHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BETUUHHBI
(mmHa, yroi, TUIOMAAb, OO0BEM, IJIOMIAIh TOBEPXHOCTH), HCIOIB3Ys
u3ydeHHbIE (POPMYIIBI U METO/BI, B TOM YHCIE: IUIOMIA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IPA, TUIOMAas cephl; 00bEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYCa, I1apa; yMEHHE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYDP
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YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3iokKEeHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOU3BEACHHUE, YTOJd MEXIY
BEKTOpAaMHU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJAUHATHBIA METO]I
JUISL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTUx y4eOHBIX

IIPEAMETOB
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YMenue BBI6I/IpaTB HO,[[XO,[[SIIJ_[I/Iﬁ MCTOH JIA PCUHICHUA 3aJaydu;
IMNOHUMAaHHUEC 3HAYUMOCTH MATEMATUKKW B H3YYCHUU TMPUPOAHBIX H
06H.[CCTB€HHLIX nponeccoB HBHGHHﬁ; YMCHUC  pacCliO3HABATH

IMPOABJICHUC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOAWUTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKu




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Uucna v BBIYUCICHUS

11 Hatypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEIbIX Yucel

12 Panmonanbhple uucina. OOBIKHOBEHHBIE W JECATUYHBIE JPOOM, IPOLEHTHI,
' OCCKOHEYHBIC TTEPUOIUUECKHE TpoOH

13 Apudmernueckuii KopeHb HaTypallbHOW cTeneHu. JleficTBus ¢ apudMeTHuecKuMu
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenb ¢ nenbiM mokazateneM. CTeneHb C PpalMOHAIBHBIM ITOKa3aTeIeM.
' CaoiicTBa cTENEHU

15 CuHyc, KOCHHYC W TaHIEHC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, ApKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudm yucina. JlecaTHaHBIC M HATYpATbHBIC JIOTApU(HMBI

JleiicTButenbHbIe 4uCia. ApuMETHUECKHE ONepalnud C JACHCTBHTEIbHBIMU
1.7 yrcaamu. [IpuOmmkE€HHBIE BBIYMCICHUS, TMpaBHIIA OKPYTJICHUS, TPHKHIKA U
OLIEHKA pe3yJIbTaTa BEIYUCIICHUH

1.8 ITpeoOpa3oBanue BoIpaxKeHUH

1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHEeHUs

2.4 [TokazarenbHble U JIorapupMUUYECKUE YPABHEHUS

2.5 Lenbie n 1poOHO-paIOHAEHBIC HEPABEHCTBA

2.6 HppanroHansHbIe HEpaBEHCTBA

2.7 [TokazarenbHble U IorapuPpMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu

2.11 Marpuia cucTeMsl JMHEHHBIX ypaBHEHHH. Onpeaenurenb MaTpUIbl
3 OyHKIUH U TpapuKH




Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (QyHKUUS C HaTypajdbHbIM M LEJbIM Ioka3ateneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINN, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrTorsl rpadukoB ¢ynkuuid. CpoiicTBa (YHKIHWH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBosnnas ¢pynkuuu. [IponszBoaHble 31eMEHTapHBIX QYHKIUHA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMHA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEr0 3HaueHUs (PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IMIO0CKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tema v MOBEpXHOCTH BpaIeHUS
7.5 KoopaunaTsl 1 BEKTOpHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






